


MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK U TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAMMO st
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM KU3HHU. Pa3BuTne y 00ydaromumxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnoco0e OTpakeHHUs] MaTEMaTUYECKON HAyKOMW SIBJICHUI U MPOLIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX JJIs aIalTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3ydenue anreOppl oOecreyMBaeT pa3BUTHE YMEHMs HaOII0/aTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUSI OOYYaroOIIMXCS: OHM HCIHOJB3YIOT JCIyKTUBHBIE U
MHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETU3AlHNI0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENbHBIE ~ 00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peaan3alueil 1esTeNbHOCTHOTO MPUHIINIA 00yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Aunredpa» mjis OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKHE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoJep)KaTeIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3yUeHUs Kypca, B3auMOJICHCTBYSI C
IpyTMMHM €ro JHHUAMH. B Xone wu3yueHuss y4deOHOro Kypca 0O0ydaromumcs
MPUXOIUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TNPEICTABICHHBIE BO BCEX OCHOBHBIX pasienax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJBHOTO MaTeMaTHueckoro s3pika. CoaepkaTelnbHOH U
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW TSt
JaNbHENUIIEr0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTUYECKOTO MBINIJICHUS, JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aITOPUTMaMHU, a
TaK)Xe MPHOOPETCHHIO MPAKTHUECKIUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHON
KU3HU. PazBuTHeE MOHATUS O YMCIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHUs
CBS3aHO C pALMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHU O JEHCTBUTEIBHOM YHCIE. 3aBEPIIEHUE OCBOCHHSI YHUCIOBOU
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEMaTUYECKOIo amnmnapara, HeoOXOAUMOIro JUIsl PelIeHUs 3ajad MaTEMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAaIbHBIX BBIpaKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKU Kak
A3bIKa JUIA TIOCTPOCHHSI MaTEMaTHYECKUX MOJEJIEH, OIHMCAHMS INPOLECCOB M
SBJIEHUN peanpbHOro Mupa. B 3amaunm o0ydeHust anreOpe BXOAAT TaKkke
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.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4aroIIMMUCS 3HAHUK O (PYHKIMSIX KAaK BaKHEHIIEeH MaTeMaTHu4ecKod MOJAENd
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC 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 gyaca B Hezelo).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMOHAIBHBIMU YKCIIaMU. Pelrenue 3aaad U3 peaJibHOW NPAKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OIpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuce
IPOLIEHTOB B BUJE IpoOU U JpOoOM B BHUJIE MPOLIEHTOB. TPy OCHOBHBIE 33]1a4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomyCTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [Ipencrasiaenue 3aBUCUMOCTH MEK1y BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BECHUH, MPABUIIA PACKPBITHS CKOOOK U MPUBEEHUS MOJAO0HBIX ClIaraeMblX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouseHsl. CreneHb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApaT pasHocTu. Popmyna pa3sHOCTH KBaAparoB. PazmoxeHue
MHOT'OYJIEHOB HAd MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBuja MnpeoOpa3oBaHUs YypaBHEHMUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pELIECHUE JIMHEWHbIX ypaBHEeHUH. CoCTaBiI€HHE YpABHEHUN IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
ciocoO0oM MOACTaHOBKU. llpuMepsl pemieHus: TEKCTOBBIX 3a4ad C IHNOMOIUIbIO
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 II0CKOCTH. [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 pemnieHue ITUHEHHBIX YpPaBHEHUHW M 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.

AnreOpanyeckre BhIpaXeHUSAJIreOpandeckne BbIpaKeHu sl

KBampaTHbpiii  TpE€XwieH, pas3loKEHHWE KBAJPAaTHOIO TpPEXWIEHA HA
MHOKHUTEJIN.

Anrebpandeckast Jpodb. OCHOBHOE CBOMCTBO aireOpanueckoil apoowu.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJICHHE aireOpandecKkux ApoOei.
ParnmonanbpHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysa KOpHEW KBaJIpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpnperaurs ypaBHEHUN C IByMsI IEPEMEHHBIMU U CHCTEM
JVHEMHBIX YPAaBHEHUW C JABYMs IE€pEeMEHHBIMU. lIpuMepsl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crocooom.

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

OyHKIMNPYHKIUA

[Tonsitue @ynknuu. OOnacTh oOMpeAesNeHus W MHOXECTBO 3HAYCHH
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'paduk ynkuuu. Yrenue cpoiictB (yHkuuun no e€ rpaduky. Ilpumeps
rpadukoB QPyHKINIHA, OTPaXKAIOIIUX PEAbHbBIE MPOIIECCHI.



@DyHKIUY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYIO TPOMOPIHOHAILHBIC
3aBHCHMOCTH, HX rpadukn. Oykmun 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 APpoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YHCEN U KOOPAUHATHOMN MPSAMOM.

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

Pasmeppl OOBEKTOB OKpYXAIOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB 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. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEW 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.

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHOHU. PemienHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM TmiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH TapadoJIbI.

Ipadbuxu dyuxumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBONCTBA.



Yucnosele  MOCHENOBATENBHOCTUUMCIOBBIE  MOCIEA0BATEIBHOCTH M
Nporpeccun

[IoHsAiTHE YHCIIOBOM IOCIENOBATEIBLHOCTH. 3aJaHME IIOCIEI0BATEIBHOCTH
peKkyppeHTHo (popMyoit u popmysol N-To wieHa.

Apudmernueckass U reoMmeTrpuueckas mporpeccuu. @opmynsl N-ro uieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBbI MEPBBIX N UJICHOB.

N300paxeHne 4YIEHOB apuU(PMETHUECKON U TEOMETPHUYECKOW MpOrpeccuid
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS MPOrpaMMbl  yuyeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUNCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BAaHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEACTaBICHHUEM O MAaTeMaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Ipe/CTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YENIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
IIO3HAHWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMM HAaBBIKAMHU HCCIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a >KM3HHU  (30pOBOE  IIUTAHME,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIICKCUH, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTAaIMel Ha NMPUMEHEHUE MaTeMaTHUYECKUX 3HAHUM JJIs pelIeHus 3a7ad
B 00J1aCTH COXPAHHOCTH OKPYXaloIlel cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPYXaIoIIeH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanTanusa K U3MEHAIIMMCS YCJOBHSM COUMAJBHON U MPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIbITA JIPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IIIAHUPOBAThH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble jornueckue aAefcTBu:

e BBIABIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHH, OTHOUIEHWH MEXIY TIOHATHIMH, (OPMYIHPOBATH
OTIpEJICICHNUs] ~ TOHSATUW, YCTAHABIWMBATh CYIIECTBCHHBIA  TMPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEpIUTEIbHbIE W OTpUIIATeIbHBIC, €IMHWYHBIC, YacTHbIE W 0OIIue,
YCIIOBHBIE;



BBISIBJISITH ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH M
MIPOTUBOPEUNH;

JIeJaTh BBIBOABI C HCIOJIb30BAHMEM 3aKOHOB JIOTHKH, NEIYKTHUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMAaTHUYECKUX YTBEPXKIECHUH (IIpsIMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEILHO HECIOKHBIE 0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCO0 penieHus y4yeOHOW 3adaud (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee NOAXOASIUMNH C Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BONPOCHI, (UKCUPYIOIIME MPOTUBOpEUYUE, MpoldiIemMy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJBIIOE  HKCCIAEAOBAHME MO  yCTAaHOBJICHHIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

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

POTHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nunopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W HW30BITOYHOCTh WH(OpPMAIMM, JTAHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATH W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHNUS,

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

OIICHMBATh HAAEKHOCTh WH(OOpPMAIUU TIO KPHUTEPHUAM, MPEAJIOKEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJIIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCHbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTAaBIATh CBOM CYXIEHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
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, pachpeneisiTb BUIbI padoOT, JAOrOBapUBAThHCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpyNIoBbIX (opmax paboTsl (0OcyXaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAMHUPOBATH CBOM JIEHCTBUS C APYTUMU WIEHAMU KOMaH]IbI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENILHO COCTAaBJIATH IJIaH, aITOPUTM PEIICHUs 3a/lauu (WU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOKHOCTEHM, apryMeHTHpPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJETh CHOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJISI Tpolecca |
pe3yabpTara peueHrusl MaTEMaTUUECKOM 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 PE3yJbTaTa ACATEIbHOCTUA MOCTABICHHOW LIENIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKECHUS WIM HEJOCTIKCHUS T1ETTH,
HAXOJUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenus B 7 KJjacce OOyd4arolmuics MOJYYUT CIEIYIOUTUE
MpEeIMETHBIC PE3YJIbTATHI:

Yucia ¥ BLIYHCIEHHUS

BreimonusaTe, codeTas yCTHbIE M MUCHBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPAKEHUN, MPUMEHSATH pPazHOOOpa3HbIE
CIIOCOOBI U MPUEMBI BBIYMCICHUS! 3HAYEHUHN JIPOOHBIX BBIPAKEHUM, COJIEp KAIINX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexoguTh OT 0fHOM (OPMBI 3aMHCH YUCEN K JApYyroil (mpeoOpa3oBHIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBATh U YIOPSAIOYUBATH PAllMOHAIBHBIE YUCIIA.

OKpyIJIsTh Yncaa.

BEIIONMHATE PUKUAKY U OLEHKY pe3yJbTaTa BEIUMCICHUA, OIICHKY 3HAUCHUN
YHCJIOBBIX BBIPA)KEHUN. BBINONHATH AEMCTBUS CO CTENEHSMHU C HaTypalbHBIMU
MOKa3aTEJSIMH.

[IpumeHsTh  TpHU3HAKKW  JETUMOCTH,  pa3lO)KEHWE Ha  MHOXKUTEIH
HaTypaJIbHBIX YHUCEIL.

Pemarb npakTUKO-OPUEHTUPOBAHHBIE 33/au, CBSI3aHHBIE C OTHOIIEHHUEM
BEJMYMH, TPONOPLHOHAIBHOCTBIO BEJIMYUH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3yabTaThl peUIeHUs 3aJad ¢ y4€TOM OTpaHUYEHUM, CBA3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonp3oBaTh anredpanyecKyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoauts 3HaueHWss OYKBEHHBIX BBIPQKCHHUW MPHU 3aJaHHBIX 3HAYCHHSIX
MIEPEMEHHBIX.

BemonusaTe  mpeoOpa3oBaHWS — [IETIOTO  BBIPAKEHUS B MHOTOWICH
MIPUBEJCHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

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

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BbIHECEHHUS 3a CKOOKM OOIIer0 MHOMHUTENs, TPYNIUPOBKU  CIAraeMblX,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3aja4
U3 MAaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMHU IOKA3aTEJSIMU IS
peoOpa30BaHUs BHIPAKCHUH.



YpaBHeHMS U HEpaBeHCTBA

Pemwlats yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMmy. IIpoBepsATs, sBisieTCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKkue METOIbI IPU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

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

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JBYMsl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, NPUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHHS.

PemaTe cucteMbl 1ByX JIMHEMHBIX YPaBHEHUH € IBYMs IEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHMM II0 YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DyHKIUU

N300paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KH, UHTEPBAJIbI, 3aIMCHIBATH YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

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

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

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cocod MPEeACTaBICHHUS U aHaiu3a WH)OpMaIuwu,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOyueHuss B 8 kJiacce OOyYaromIMICS TMOJTYYUT CIICIYIOIINUE
MIPEAMETHBIE PE3YIBTATHI:

Yucaa v BIYMCICHUSA

Mcnonp30BaTh HadajabHbIE IPEACTABICHUS O MHOKECTBE IEHCTBUTEIBHBIX
YuCcelN JUIsl CPAaBHEHHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaThb 1eWCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensTh TOHATHE apU(pMETHUYECKOrO0 KBaJPATHOTO KOPHs, HaXOAWUThb
KBaJIpaTHbIE KOPHHU, HUCIOJB3YsSd MPH HEOOXOIWMOCTH KaJNbKYJSTOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUH, CONEPXKALIUX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEW.



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

AJsiredOpanyecKue BbIPpaKeHUs

[IpuMeHsATh TOHSATHE CTENEHH C IeJbIM [0Ka3aTeleM, BBIMOJIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

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

PackianpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKHUTEIIH.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHNS U HEPABEHCTBA

Pemiath nuHENHBIC, KBaJpaTHbIE yYpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJSIIIMECS K HUM, CUCTEMBI IByX YPaBHEHHI C IBYMS IEPEMEHHBIMM.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM T'paPUUECKUX MpeACTaBICHUM (yCTaHABIMBATh, UMEET
JU YpaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTs OT cioBecHON (OPMYIMPOBKH 3a7adu K €€ ainreOpandeckoit
MOJEIN C TIIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMbl YpPaBHEHUH,
HUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ[a4H MOJIyYEHHBIN pe3yybTarT.

[IpuMeHsATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JIi CpPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBbI, /1aBaTh
rpauyuecKyo WUIIOCTPALUI0 MHOXKECTBA pEIIEHWH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKIUU

[loHruMaTh ¥ UCTHOJB30BaTh (PYHKIIMOHAIBHBIC MOHSITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYEHMsI), ONMPENCNITh 3HAUYCHHE (DYHKIMHU IO 3HAYCHHIO
apryMeHTa, OlpeesiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crpoutsb rpaduku d7eMEeHTapHbIX QYHKUIUN BUJIA:

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

K xonmy oOyuenus B 9 Kjacce 0Oydaroumuiics TMOMYYUT CIEIYIONTUE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAIOYMBATH PAllUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

Beinmonuate apudmeTudyeckue JEHCTBUS C  pallMOHAIBHBIMH  YHCIIAMH,
couetas YCTHbIE W TIMChbMEHHBIE TPUEMBI, BBINOJHATH BBIUUCICHUS C
UppalMoOHaIbHBIMU YUCIAMH.



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

OKpyrJisiTh  TEUCTBUTEIBHBIC YHWCIA, BBINOJHATh MNPUKHUAKY pPE3yIbTaTa
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIC YPABHEHHUS, YPABHECHUS, CBOISIIHAECS 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 3aJauM aiareOpauvyeckKuM CHocoOOM C  MOMOIIbIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIEIOBAHNS YPABHEHUM UM CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YpPaBHEHUU DPEILICHUS, €CIU HUMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pEIICHUE HEPABECHCTB HA YUCIOBOW MPSIMOW, 3aMMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMChIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a1a4.

DOyHKUIMHA

Pacrio3naBath (yHKIMH W3y4eHHBIX BUIOB. [loKa3piBaTh CXEMAaTHUECKH

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImi Buga: y = KX, y
=kx+ b y=kix,y=ax2 + bx + ¢,y =x3, y = VX, y = |x|, B 3aBucumoctu ot
3Ha4YE€HUU KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HU300paxaTb CXeMaTHYECKU TpauKU KBaJAPATUYHBIX (PYHKIUH,
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 TMPOTrpeccud Npu
Pa3HBIX CIIOCO0aX 3a/IaHuUs.

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

N300paxaTh WIEHbl IOCIEIOBATEILHOCTY TOYKAMU Ha KOOPAMHATHOU
IJIOCKOCTH.



Pematp 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCIIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIOJIb30BAHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB
HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LN (POBbLIE)
Ne ni/m KoHTpoJbHbIe
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoTshI
1 Yucia u BeIUKCIICHU. PalinoHalibHbIE o5 1 bubnuoreka [{OK
yucia https://m.edso00.ru/7f415b90
bubnuoreka [{OK
2 AJITCOPAHHECKHE BHIPaKCHIA 27 1 https://m.edso00.ru/7f415b90
bubnunoreka LIOK
3 ¥ PaBHCHI H HEPABEHCTBa 20 1 https://m.edso00.ru/7f415b90
bubmmoteka IIOK
4 KoopuHatet i rpaguii. Gynkin 24 L https://m.edso00.ru/7f415b90
bubmmoteka IIOK
> TosTopenne 1 obodmenHe 6 L https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

duekTpoHHbIe (LN (POBbLIE)

Ne i/ KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTesbHbIE pecypchl
padoTshI
bubnunorexa LIOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTEeHb ¢ 1ebIM 7 bubnuoreka [{OK
[I0Ka3aTeleM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BbIpaKCHUS. 5 1 bubnnorexa [JOK
KBanpatublii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BhIPAKECHHUS. 15 1 bubmmoreka [JOK
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBuenus u HepaBeHcTBa. KBagparHbie 15 1 bubnnorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnmnorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bubnmnorexa LIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubnmnorexa LIOK
8 DyHKIH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
bubnmnorexa LIOK
o DyHKuyH. THCIOBHIE QyHKLHH o https://m.edsoo.ru/7f417af8
bubnunotexa LIOK
1 IT 1
0 OBTOpEHHE 1 0000IeHHE 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne i/ KoHTpoJbHbIe
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI
1 Yucna u BeluncieHus. JleicTBUTEIbLHbBIC 9 bubmuorexa [JOK
yucia https://m.edso0.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnunoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnuotexa [JOK
YpaBHEHUU https://m.edso00.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https://m.edsoo.ru/7f419d08
bu6mmorexa [IOK
> Dynxuun 16 1 https://m.eds00.ru/7f419d08
bu6mmoreka [IOK
6 YucroBble OCIE0BATENBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3AIHS 18 1 bubnnoreka [JOK
3HAHUU https://m.edso00.ru/7f419d08
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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

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Nen/m  Tema ypoka KonTposabHbie
Bcero U3y4eHust o0pa3oBaTe/bHbIe
padoThI
pecypcsl

1 [ToHsiTHE pAIMOHAILHOTO YKCIIA 0
5 Apudmerndeckue neicTBHS C 0

paloHaIbHBIMU YHUCIAMH
3 Apudmerndeckue 1eicTBHS C 0

panMoHATEHBIMHU YUCIIAMH
4 Apudmerndeckue 1eicTBUS € 0

paloHaIbHBIMU YUCTaAMH
5 Apudmernueckue IeiCTBUS C 0

paloHaIbHBIMU YUCTaAMH
6 Apudmernueckue IeiCTBUS C 0

panMoOHATEHBIMHU YUCIIAMH
7 CpaBHeHue, ynopsouMBaHue 0

paroHaIbHBIX YUCEI
8 CpaBHeHue, ynopsI0UYMBaHNE 0

paroHaIbHBIX YUCEI
9 CpaBHeHue, ynops/104MBaHue 0

palMOHAEHBIX YHCET
10 CreneHb ¢ HaTypaJIbHBIM TIOKa3aTeIeM 0 bubmmorexa LIOK

P https://m.edsoo.ru/7f4211de
bubmuoreka [JOK

11 CreneHb ¢ HATypaJIbHBIM IMOKa3aTeIeM 0

https://m.edsoo.ru/7f421382



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

12

13

14

CrenieHb ¢ HaTypaJbHBIM I10Ka3aTCJICM

CreneHb ¢ HaTypaJbHBIM I10Ka3aTCJICM

CreneHb ¢ HaTypaJbHBIM I10Ka3aTCJICM

bubmuoreka [JOK
https://m.edsoo.ru/7f42154e

bu6mmoreka [IOK
https://m.edsoo.ru/7f4218be

15

16

17

Penienne ocHOBHBIX 3a/1a4 Ha ApooOH,
MPOLEHTHI U3 PEATbHON MPAKTUKHU

Pemienne ocHOBHBIX 3a/1a4 Ha IpoOH,
MPOLEHTHI U3 PEATBHON MPAKTUKHU

Pemenue oCHOBHBIX 3a/1a4 Ha ,Z[pO6I/I,
IMPOUCHTLI U3 peanLHoﬁ IMIPaKTUKH

18

19

20

Pemienne ocHOBHBIX 3a/1a4 Ha ApooOH,
MPOLEHTHI U3 PEATbHON MPAKTUKHU
[Tpu3Haku AETUMOCTH, PA3I0KEHUS Ha
MHO>KUTEH HATypaJIbHBIX YUCEll

HpI/I3HaKI/I ACIIMMOCTH, PA3JIOKCHUA Ha
MHOXHUTCIIN HATYPAJIbHBIX YHUCECJI

21

22

23

Peanbnbie 3aBucumocti. [Ipsmast u
oOpaTHas MPOMOPIMOHATBHOCTH
Peansubie 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOMOPIHOHATBHOCTH

Peansubie 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOMOPIHOHATBHOCTH

24

25

Peanbubie 3aBucuMocT. [Ipsmas u
oOpaTHas MPOMOPIMOHATHPHOCTH
KonTtponsHast pabota o Teme
"Paunonansuble yncna'

26

bykBeHHbIE BhIpaKEeHUS

bu6mmoreka [IOK



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

[Iepemennsle. JlonycTUMBIE 3HAYCHUS

https://m.edsoo.ru/7f41feec

27
MEePEMEHHBIX
28 DopmyIIbl
29 Dopmybl
IIpeoOpa3oBanue OYKBEHHBIX BBIPAXKCHHIH,
30 p:::KpI)IfTI/Ie CKO6OK}II/I HpI/IBeI[eHI/IS OTOOHBIX bubmmorexa LOK
https://m.edsoo.ru/7f41fafa
cllaraeMbIxX
[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,
31 packpbITHE CKOOOK M IPUBEIECHUE MOJOOHBIX bubmmorexa LIOK
https://m.edsoo.ru/7f41fd70
cllaraeMbIxX
[TpeoOpazoBanre OYKBEHHBIX BHIPAKEHUH,
32 packpeITHE CKOOOK U IPUBEACHUE MOA00OHBIX
cJlaraeMbIx
ITpeoOpa3oBanue OyKBEHHBIX BbIpKEHU,
33 pacKpeITHE CKOOOK U IpUBEAECHUE MOA0OHBIX
cJlaraeMbIx
34 CBoiicTBa CTENEHU C HATYPATbHBIM bubnuorexa [JOK
IIOKa3aTeneM https://m.eds00.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnmoreka [JOK
[IOKa3aTesIeM https://m.edsoo.ru/7f42154¢
36 CBolicTBa CTENIEHU C HATYPaJIbHBIM bubnnoreka [JOK
10Ka3areyemM https://m.edsoo.ru/7f4218be
bu6mmorekxa [IOK
37 Muorosstetibt https://m.edsoo0.ru/7f42276e
bu6mmoreka [IOK
38 Morossetibt https://m.edso0.ru/7f422930
39 CnoxeHue, BBIUUTaHUE, YMHOKEHUE bubnmoreka [JOK



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930

MHOTOYJICHOB https://m.edsoo.ru/7f422af?2
40 Cio)keHue, BBIYMTaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422cc8
41 CiokeHue, BBIYMTaHUE, YMHOKEHUE bubmuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CnoxeHue, BBIUUTAaHUE, YMHOKEHHE bubnmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 DopMyIbl COKPAIIEHHOTO YMHOXKEHUS bubmmorexa [JOK
https://m.edsoo.ru/7f42432a
44 DopMyIIbl COKPAIEHHOTO YMHOXEHUS bubmmorexa LOK
https://m.edsoo.ru/7f42464a
45 DopMyIbl COKPAIIEHHOTO YMHOXKEHUS bubmorexa LHOK
https://m.edsoo.ru/7f424c12
46 DopMyIbl COKPAIEHHOTO YMHOKEHUS bubmmorexa [OK
https://m.edsoo.ru/7f424fd2
47 DopMyIbl COKPAIIEHHOTO YMHOXKEHUS bubmmorexa [JOK
https://m.edsoo0.ru/7f4251d0
48 PaznoxeHnre MHOTOUYJIEHOB Ha MHOKHUTEIHN bubmorexa HOK
https://m.edsoo0.ru/7f423312
49 Pa3znoxeHrne MHOTOUJICHOB HA MHOKUTEITH bubmmorexa [JOK
https://m.edsoo.ru/7f4237fe
50 Pa3znoxxeHne MHOTOUJICHOB HA MHOKUTEITH bubmorexa HOK
https://m.edsoo.ru/7f4239de
51 Paznmoxxenne MHOTOYJICHOB Ha MHOKHTEITH
59 KonTpomnpHas pabota mo Teme
"AnreOpanyeckue BbIpaxkeHus"
53 YpaBHeHue, NpaBuiia Ipeoodpa3oBaHus

ypaBHEHUS, PABHOCUJILHOCTh YpaBHEHUI



https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

JInHeHOEe ypaBHEHUE C OJJTHOM ITIEPEMEHHOM,

54
pelIeHne JTUHEHHBIX YpaBHEHUI
JIuneliHOE ypaBHEHHE C OAHON IIEPEMEHHON, bubnuoreka [IOK
55 . .
peleHue JIMHEMHBIX YPaBHEHUI https://m.eds00.ru/7f420482
56 JIuHeitHoe ypaBHEHUE C OJJTHOM ITIEPEMEHHOM,
pelIeHne JTUHEHHBIX YpaBHEHUI
57 Pemenue 3a1a4 ¢ oMol ypaBHEHUH bubamorexa LOK
A B0 P https://m.edsoo.ru/7f42064e
58 Pemenue 3a1a4 ¢ momoIp0 ypaBHEHUH bubmmorexa [JOK
A B0 P https://m.edso00.ru/7f420806
59 Pemenue 3a1a4 ¢ momMoIp0 ypaBHEHUH bubmmorexa [JOK
A B0 P https://m.edsoo.ru/7f4209a0
60 Pemienue 3a1a4 ¢ mTOMOIIBI0 YpaBHEHUH bubmmorexa LIOK
A HHRIO YP https://m.edsoo.ru/7f420e6e
JIuneiiHOe ypaBHEHHE C IBYMS bubnuoreka [IOK
61
NEPEMEHHBIMU U €ro rpaduk https://m.edso0.ru/7f427¢c32
62 JIuneliHOe ypaBHEHHE C IBYMS bubnnoreka [JOK
HNEPEMEHHBIMU U ero rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMTHEMHBIX YPAaBHEHHM C bubnuoteka [JOK
JIBYMsI IIEPEMEHHBIMU https://m.edso0.ru/7f42836¢
64 Cucrema 1ByX JTUHEIHBIX YPAaBHEHUH €
JIBYMSI TI€pPEMEHHBIMU
65 Cucrema 1ByX JTUHEHHBIX YPAaBHEHUH €
JIBYMsI IEPEMEHHBIMU
66 CucremMa IByX JUHEUHBIX YPaBHEHUH C
JIBYMsI IEpEMEHHBIMU
. bubnuoreka [IOK
67 Pemenue cucreM ypaBHEeHUH nommoreka L{

https://m.edsoo.ru/7f4284de



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de

bubmuoreka [JOK

08 Pewnettite ccTeM ypapHetiit https://m.edsoo.ru/7f42865a
69 Pemenue cucreM ypaBHEeHUH bubmorexa LHOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucreM ypaBHEeHUIH
71 Pewenne cucreMm ypaBHEHUN
79 KoHnTtposbHas padota no teme "JInuHeiHbIC bubnnoreka [JOK
ypaBHeHuUs" https://m.edsoo.ru/7f421044
73 Koopaunara Touky Ha IpsAMOit bubmorexa LHOK
https://m.edsoo.ru/7f41de76
bubnnoreka [JOK
74 HHcioBbIe MpOMERyTIH https://m.edsogru/7f41dff2
75 YucnoBble TPOMEXYTKU
76 Paccrosiaue Muem,uy JIBEIMH TOYKaMH
KOOPJAWHATHOM MPsIMOI
77 Paccrosinue Mexty 1ByMs TOUKaMHu
KOOPJIMHATHON IIPSAMOM
78 IIpssMoyrosibHas CUCTEMA KOOPAUHAT Ha bubnnorexka [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [TpstmoyronbHas cucTeMa KOOpAWHAT Ha bubmuoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3a1aHHBIX HOpMyTIaMu Eggjﬁ;f;igﬁﬁ £4168a8
81 [Tpumeps! rpadukoB, 3a1aHHBIX HOpMyTIaMu ng:;;fii?ﬁ}; £416d80
82 [Tpumeps! rpadukoB, 3a1aHHBIX GOPMYyITaMHU
83 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamMu
84 Urenue rpadKoB peaibHbIX 3aBUCUMOCTEH bubnmuorexa [JOK



https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80

https://m.edsoo.ru/7f41ea24

85 Urenue rpa)vkoB pealbHbIX 3aBUCHMOCTEN
bu6mmoreka [IOK
II
8 OHATHE QYHKILIH https://m.eds00.ru/7f41ef06
87 I'padux pynkumm
. . bu6mmoreka [IOK
88
Cpofictsa pymruni https://m.edso0.ru/7f41f078
. . bubmuorexa [JOK
89 Cofictsa pymkumii https://m.edsoo.ru/7f41f1fe
. bubmuorexa [JOK
%0 Muiefitias Gy https://m.eds00.ru/7f427282
. bubnuorexa [JOK
1
) e hittps://m.eds00.ru/7f427412
N bubnuorexa [JOK
92 [Toctpoenue rpaduka TUHEHHONW HyHKIIMU https://m.edsoo.ru/7f426d1e
93 [Toctpoenwne rpaduka TMHEHHON QyHKIHH
94 I'paduk pynkuuu y =|x|
95 I'paduk pynknmm y =[x|
96 KonTponbHas pabora o teme "KoopauHarsl bubnuoreka [IOK
u rpapuku. OyHkuun" https://m.edsoo.ru/7f41f50a
97 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJ0B bubnnorexa [JOK
Kypca 7 Kiacca, 00001IeHIe 3HAaHHA https://m.edso0.ru/7f429c6c
98 IToBTOpEHNE OCHOBHBIX IMMOHATHIA U METO0B bubnnoreka [JOK
Kypca 7 kiacca, 00001ieHre 3HaHuH https://m.edsoo.ru/7f429f32
[ToBTOpEHUE OCHOBHBIX MOHATUN U METOJIOB bubnuoreka [IOK
99 .
Kypca 7 kiacca, 000011IeHIe 3HaHUI https://m.edsoo.ru/7f42a0e0
100 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJ0OB bubnuoreka [IOK

Kypca 7 kiacca, 0000IIeHe 3HAaHHMA

https://m.edsoo.ru/7f42a27a



https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a

101 Hrorosast KoHTpOJIbHAS paboTa 1
102 IToBTOpEHKE OCHOBHBIX MOHSATHUIA U METOJIOB 1 bubnnoreka [HOK
Kypca 7 kiacca, 0000IIeHIe 3HAHHMA https://m.edsoo.ru/7f42a900
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8 KVIACC

Ne ypoka Tema KomnuectBo IIpenmeTHOE conepxanue (B XapaKTepucTKa AesITeIbHOCTH
4acoB cootsercTBUM ¢ DPII oOydaronuxcs Jara nposeneHus
CCHLIKA)
[Inan DaKTHIECKH
1,2 IloBTOpEHME 2 2 Apudmernueckre I1eHCTBHS C CpaBHUBaTh pallOHaIbHbIE

pauroOHaTbHBIMU YUCIIAMH. YHcIa,IPEACTABICHHbIC B
Pewienue 3agau u3 peaabHOM pazHo# popme;BEIYHCIAT
MPaKTUKW HA YaCTH, Ha APOOH, | 3HAYCHUS YUCIOBBIX
Ha MPOIEHTHL. BBIpQ)KEHHIA; BEIOMPATh
[IpeobpazoBanue OyKBEHHBIX PaIMOHATBHBIECTIOCOOBI
BBIPAXKEHHI, TOXKIECTBEHHO BBIYHCIICHUH,
paBHBIC BEIpRKEHUSI, IPaBUIIa npeoOpa3oBbIBATH OYKBEHHBIE
npeoOpa3oBaHus CyMM U BBIP)KEHUSI; pelarThb
NPOU3BEICHH, TpaBHiIa JMHEHHbIE
PaCKpBITUS CKOOOK H ypaBHEHUS, TPUMEHSIS
MIPUBEICHUS TIOJJOOHBIX HEOOXOIUMBIE
cinaraeMbIx.ClIOXKeHue, peoOpa30BaHUsT; BEITOIHSIT
BBIYUTAHUE, YMHOXKECHHE pa3nu4HbIe MpeoOpa3oBaHUs
MHOTo4wIeHOB. DopMyIib LEJIBIXBBIPAKEHUH B
COKPAIEHHOTO YMHOKEHHS. COOTBETCTBHMHU CIIOCTABJICHHON
PaznoxeHne MHOTOUJICHOB Ha nesplo. Pemarte TekcToBbIe
MHOXUTeNU. JInuennoe 3a7a4M, B TOM YMCJIIE U3
yYpaBHEHHUE C OJTHON peanbHOMKU3HH, UCTIONB3YS
MIEPEMEHHOM, YNUCII0 KOPHEH KakapupMeTHIECKHue, TaK 1
JUHEWHOTO YpaBHEHHS, anredpandeckue CriocoObI
peleHne JINHEHHBIX peleHus
ypaBHeHuil. CocTaBiieHne
YpaBHEHUH 10 YCIOBUIO
3a/1auu. PenieHne TeKCTOBbIX
3a[a4 C MOMOIIBIO YPaBHEHHH.

3. Bxoxnas 1 1 KonTponuposats u olieHUBaTh
KOHTPOJILHAS CBOIO pa0oTy, CTABUTH LIEITH Ha
paboTta CIIeTYIOIINHN 3Tall 00yUYeHHS

I'maBa 1 PannonajbHble 16 23 Anrebpandeckas ApoOb. 3anuceIBaTh anreOpandeckue




apoou JlomycTuMble 3HaUCHUS BeIpaxkeHust. Haxoaute o0nacte
4, PannonansHbIe 1 MIEPEMEHHBIX, BXOIAIINX B oTpeieNieHUs] PAIOHATEHOTO
BBIPaKCHHS anreOpanveckue BEIPAKCHUS. | BBIPAXKCHUS. BBINMONIHATE
5, 6. OCHOBHOE CBOICTBO 3 OCHOBHOE CBOHCTBO YUCJIOBBIE IOJICTAHOBKU U
npoou. CokparteHue anreOpandecKou Jpoou. BBEIYHCIIATH 3HAUCHHE IPOOH, B
npobeit Cokparenue apo0ei. TOM YHCJIE C TIOMOIIBIO
7. CroxeHue u 2 CrnoxeHue, BEIYUTAHUC KalbKyJsaTopa. opMymupoBaTh
BBIUUTAHUE JAPOOE ¢ anreOpanvyeckux ApoOeH. OCHOBHOE CBOMCTBO
OTMHAKOBBIMH [IpeoOpazoBanue BRIpOKEHHUH, | anredpandeckoi Ipodu u
3HaMEHATEIAMHU coJiepKalux anrebpandeckue | MPUMEHATH €To IS
8-10. | Cnoxenue u 4 apobu npeoGpasoBanus APoOeii.
BBEIUMTAHKE APOOEH ¢ BrmonaaTs coxxeHue,
pasHBIMU BEIYMTAHUE alTreOpanvecKux
3HAMEHATEIISIMH npobeii. [IpumensaTs
MpeoOpa3oBaHUs BHIPAKEHHHA
JUTSI pelieHus 3a1a4. BeipaxkaTth
nepeMeHHbIe U3 POopMYIT
(pu3nueckux, reOMETPHYECKHUX,
OTIMCHIBAIOIINX OBITOBEIE
cutyanu). [lo3HaKOMHUTBCS C
HUCTOpUEN BOSHUKHOBEHUA U
pa3BuTHs IpoOeit
11. Koutpoabnas 1 Panonanshsie qpodu. Cymma | KoHTponupoBath 1 OLleHHBATb
padora Nel mo Y Pa3HOCTh JIpo0Oeit CBOIO pabOTy, CTAaBUTH LICIH HA
TeMam CIEYIOMNI 3Tan o0yUueHHs
«PanuoHaabHbIE
apoou. Cymma u
Pa3HOCTh Apodei»
12-14. YMHOXKEHHUE TPOOEH. 3 VMHOKEHHE U ICJICHUE BrinonHaTh YMHOXKEHHE U
Boszsenenue npobeit anreOpanvyeckux ApoOei. JIeIIeHNE palliOHAIBHBIX
B IIpeobpazoBanue BeIpaXeHHH, | ApoOeH, a TaKkKe BO3BE/ICHUE
CTETICHb coleprkalmx anredpanyeckue | ApoOei B CTETIEHb.
15. Henenne npobeit 2 npo6u. OyHKIHS Y = k BBINOJIHATE Pa3IMIHbIE
16-18. IpeoGpaszoBanue 4 i & rpadu * Hp606p2130]38,HI/I$I panoHAIBHBIX
paroHaNbHBIX BBIPXCHHIA, JOKA3hIBATh
BBIPAXKEHU. TOXKJECTBA.
19. 2 3HaTh cBOMcTBA PYHKIMH

OyHKIUA Y = S




u eé rpaduk

Ilpeocmasnenue
0pobu 6 sude cymmol
opobeil

K
y =~ rme k# 0, u ymeTsb
cTpouTh €€ rpaduk

20. KonTpoabnas 1 1 IIpousBenenue 1 4actHoE KonTponuposats u olieHUBaTh
padora Ne2 mo Teme npobeii. [IpeodpazoBanmne CBOIO paboTy, CTABUTH IEJIH Ha
«IIpousBenenue n panroHaIbHBIX BHIPAKCHUH. ClenyIomui 3Tan o0y4ueHus
YacTHOeE Apolein»

I';1aBa 2 KBagpatnsie kopau | 15 21 KBanpatHslil KopeHs 13 uncna. | [IpuBoauTte npuMepsl

21. PanmonanbHBIC 1 1 [onsiTre 06 MppaMOHATIFHOM | PAallMOHATBHBIX
qHcia yncne. JlecsTnuneie WUPPALUOHANBHBIX YHCEI,

22. HpparroHaibHbIe 1 1 IpUOTHKEHHS n300pakaTh YUCIIa TOUKAMH
yycna UPPALMOHATIBHBIX YHCET. KOOPIWHATHOU NpSMOM.

23. KBaaparHbie KOpHH. 1 2 JleficTBUTENbHBIC YUCTIA. [IpencraBisaTe palmoHaibHbIE
ApudmeTtnueckuii CpaBHEHUE JEHCTBUTENBHBIX | YHCNA B BUJIE OECKOHEUHBIX
KBaJPaTHbII KOPEHb 4HCCIL. ACCATUYHBIX IICPUOTUICCKUX

24. YVpaBHEHHE ’=a 1 2 Apudmermaeckuit npobeit. Haxonuts necsaTudHbie

25. HaxosxieHue 1 1 KBaJ[paTHBIA KOPEHb. NPUOITVKEHUS
PUOTHKEHHBIX VpasHenue Bua X° = a. UppanroOHaIbHBIX YUCET.
SHAYCHMI CBoiicTBa apupMeTHIECKUX CpaBHHBaTh U YIOPSIOUYUBATD
KBaJIPATHOTO KOPHSI KBaJIpaTHbIX KOPHEH JIEUCTBUTEIbHBIE YUCIIA.

26. Oynxums y = x u 1 2 [To3HakoMHTKCS ¢ UCTOpUEH

. BO3HUKHOBEHHUS
e€ rpadux - JEHCTBUTEIBHBIX YUCE].

27. KBagpatusrii kopens | 1 2 i —————

13 TIpOU3BE/ICHIA 1 apu(MeTHYECKUX KBaIpaTHBIX
Apodu _ KOpHEH, UCTIONB3Ys IpU

28. Kpanparnbii kopens | 1 1 HEOOXOJIMMOCTH KaIBKYJIATOP.

13 CTCMCHH Crpouts rpaduk GyHKIUN
y = VX M HITIOCTPHPOBATH IO
rpaduky e€ CBOMCTBA.
Jloka3bIBaTh TEOpPEMBI O KOPHE
13 IPOU3BEICHUS U Ipodu, a
Takoke Toxaectso Va’ = [al,
IIPUMEHATH UX B
peoOpa30BaHUsIX BhIPAKCHUH.

29. Koutpoabhas 1 1 Apudmernueckuit KounTtponupoBats u onieHuBaTh




padora Ne3 mo
TeMaM«ApupmeTuy
eCKUH KBaJApaTHbIN
KopeHb. CBolicTBa

KBaJIpaTHBIN KOPCHb.
CaoiicTBa apu(PMETHIECKOTO
KBaJIPaTHOTO KOPHS

CBOIO pabOTy, CTaBUThH LIEJIN Ha
CIIeIYFOIININ 3TaIl 00yYEeHHS

apu(mMeTHYECKOr0
KBaJPaTHOIO
KOPHSD»
30, 31 Brinecenue 2 3 [IpeoOpazoBaHue YUCITOBBIX BEIHOCUTE MHOXHTED U3-TI0
MHOXHTEJIS 32 3HaK BBIP)KEHHH, COAEPKAILUX 3HaKa KOPHs U BHOCUTh
KopHs1. Buecenue KBaJpaTHbIE KOPHU MHOXHTEINb MO 3HAK
MHOHTEJNS N0 3HAK KkopHsi.Mcnonp3oBaTh
KOpHS KBaJpaTHbIE
32-34. [IpeobpazoBanue 3 3 KOPHH IS BEIPA)KECHUS
BBIPAKECHUH, IIEPEMEHHBIX
coJepIKaIIuX W3rEOMETPHUYECKHUX U
KBaJIpaTHbIE KOPHH ¢buznueckuxopmy.
Ilpeobpazosanue - - OcBoOOXIaTHCS OT
OBOUHBIX PAOUKATNO8 HMPPAIMOHATHFHOCTHB
3HaMeHaTeJsIX Apo0eil Buaa
a a
Vb’ Vbc
35. KonTpoashas 1 1 BelHECEHHE MHOXKUTENS 32 KonTponupoBats u olieHUBaThH
padota Ne4 o Teme 3HaK KopHs. BHecenue CBOIO pabOTy, CTaBUTH 1IEJIU Ha
«IIpumenenue MHOXHTEJIS IO 3HAK KOPHSL. CIeYIOIMH 3Tan 00y4ueHus
CBOWCTB IIpeoGpa3zoBanue
apugmMeTH4ecKOro BBIPAKECHHI, COIepKAIINX
KBAaJPaTHOI0 KBaJpaTHbIC KOPHU
KOPHSD»
I'napa 3 YpaBHenus u 33 40 KBanpatHoe ypaBHEHHE. Pacrnio3HaBaTh KBaJpaTHbIC
CUCTEMBI HemnonHoe kBagpaTHoe YpaBHEHHSI.
YPABHEHUIA YPaBHEHHUE. 3anuceiBaTh HOpMYITY KOpHEH
36, 37. Henonusie 2 2 ®opmyna KopHEH KBaJIpaTHOTO YPAaBHEHHS;
KBaJ[paTHEIC KBaJ[paTHOTO YPaBHEHUSI. pemaTh KBaJjpaTHbIC
YpaBHEHUS Teopema Buera. YpaBHEHUSI — TIOJIHBIE U
38, 39. ®dopmyia KOpHER 2 3 Pemenue ypaBHeHui, HETIOJIHBIE.
KBaJpaTHOTO CBOJSIIMXCS K KBAJPATHBIM. ITpoBoauTk npocreiiue

ypaBHEHUS

Pemntenne TekcTOBEIX 3a11a4 C

HCCICA0BaHUA KBaJIPaTHBIX




40, 41

Pemenue 3agau ¢

MOMOIIBIO KBAAPAaTHBIX

YpPaBHEHUM.

MTOMOILBIO YpaBHEHUI Pewate ypaBHeHus,
KBaJpaTHBIX CBOJISIIUECS K KBAIPaTHBIM, C
ypaBHEHUI MOMOIIBIO TPeoOpa3oBaHUi U
42, 43. Teopema Buera 3aMEHO ITepeMeHHOM.
HabGmronaTs u aHamu3upoBaTh
CBSI3b MEKAY KOPHAMH H
ko3 pumeHTamMu
KBaJpaTHOTO YPaBHEHHUSI.
DopMyIHpPOBATh TEOPEMY
Buera, a Takxke oOpaTHYIO -
TEeopeMy, IPUMEHSTh 3TH
TEOpeMBI [UIs PELICHUs 3a1ay.
Pemrates TeKCTOBBIE 3a1aUH
anredpanveckuM crocooom:
MEPEXOJUTh OT CIOBECHOU
(hOpMYJTUPOBKH YCIIOBHS
3ajJ]auM K anrebpandeckoit
MOJIENIN IYTEM COCTABJICHUS
YpaBHEHUS; peuiaTh
COCTaBJIEHHOE YPaBHEHUE;
MHTEPIPETUPOBATh PE3YJIbTAT.
44, KonTpoabnas Henonxele KkBagpaTHbIe KonTponmpoBats u olleHUBAThH
padorta Ne5 no ypaBHeHus. DopMyiia KOpHEH | CBOIO pabOTy, CTAaBUTH LICIH HA
«KBaapatHoe KBaJIpaTHOTO YpaBHEHHUS. CIEYIOMNI 3Tan o0yUueHHs
YPABHEHHUE U €ro Pemenune 3agad ¢ moMoIIbIO
KOPHW» KBaJIPaTHBIX ypaBHEHHH.
Teopema Buera
45, 46. Ksanpatssrit KBanpatHsslil Tpéxuiien. Pacnio3znaBaTh KBagpaTHBIN
TPEXWIEH U €r0 PaznoxeHnexBapaTHOTO TPEXUWIEH, yCTaHABINBATb
KOPHH TpéXuiieHa Ha BO3MOXKHOCTb €TI0 Pa3JI0KEHUS
47-49, Paznoxenue MHoxkutenu.IIpocreiinine Ha MHOxUTeNU. PackiaapiBaTh
KBaJpaTHOTO JIpOoOHO-paOHAIEHBIE Ha MHOKMTEJIH KBaIpaTHBIHI
TpéX4sIeHa Ha YpaBHEHMUSL. TPEXUWIEH C HEOTPULIATEIbHBIM
MHOXHTENIH JluneliHOe ypaBHEHUE C ABYMS | AUCKPUMUHAHTOM.
50-52. Pemenue ,ZIpO6HI>IX NepPEMCHHBIMHU, €TI0 rpaq)I/IK, Pematn I[p06HI>IC

PalOHAJIBHBIX

MPUMEPBIPEILICHNs] ypaBHEHUI

palMOHAJILHBIC YPABHCHUA,




YpaBHEHUI

B IICJIBIX YHCJIaxX.

CBOJSIIMECS K IMHCHHBIM U

53-55. Pemrenne 3amaq ¢ Pewenue cucreM aByx KBaJpaTHBIM, HCKITIOYATh
MTOMOILBIO JIMHEVHBIXYpaBHEHUH C IByMs | TOCTOPOHHHE KOPHH.
paloHaNbHBIX MePEMEHHBIMH. Pemrate anrebpandecku
YpaBHEHUI [Ipumepsl pelieHus cucTeM TEKCTOBBIE 33]1a4H, CBOISALIUECS
56, 57. YpaBHeHMeE ¢ TByMs HEJIMHEHHBIXYPaBHEHUH C K PEILICHUIO KBaJpaTHBIX U
MIEPEMEHHBIMU U €TO JIBYMSI IEPEMEHHBIMH. JIpOOHBIX ypaBHEHUH.
rpaduk I'paduueckas untepnperanus | PacmozHaBath MUHEHHbIE
58,59. HccnenoBanune YpPaBHEHUAC IBYyMs YpaBHEHMU C IBYMA
CHCTEM JIBYX MEPEeMEHHBIMU U CUCTEM nepeMeHHbBIMU. CTPOUTH
JIMHEMHBIX YpaBHEHUH C AByMs rpadyKu JMHEWHBIX YPaBHCHUM,
ypaBHCHI/Iﬁ C AByMs NECPEMECHHBIMH. B TOM YUCJIC UCTIOJIB3Ys
HIEpEMEHHBIMH PelreHne TeKCTOBBIX 3a/1a4 C 1 poBbie pecypcerl. Pasnmnaare
60, 61 I'paduueckumii MOMOIIBIOCHCTEM YPAaBHCHUN | IIApajUIEIbHBIC U
c11oco0 IEPECEKAIOIIHUECS IIPAMBIE 110
peLICHUs] CUCTEM UX ypaBHeHUsIM. Pemath
ypaBHEHUI CHCTEMBI JIBYX JINHEHHBIX
62, 63. AnreOpandeckuii YpaBHEHHUH C ABYMS
Croco0 pereHus MEPEMEHHBIMU MOACTAHOBKOU U
CHUCTEM ypaBHCHI/Iﬁ cnoxenneM. Pematn
64-66. Penrenue 3agau ¢ IPOCTEHIIINE CHCTEMBI, B
[OMOIIBIO KOTOPBIX OJHO U3 YPaBHEHUH HE
PaIMOHABHBIX SIBJISIETCSI IMHEHUHBIM.
ypaBHEHHMI [TpuBoauTH rpadUUECKyIO
Vpasnenus ¢ HWHTEPHPETALUIO PELICHUS
napamempom YpaBHEHUA C IByMs
MEPEeMEHHBIMH U CHCTEM
YpaBHEHUH C AByMs
NIEPEMEHHBIMH.
67. KonTpoabhas KBanpatHsslil Tpéxuiien. KonTponuposats u olieHUBaTh

pa6ora Ne6 no JpoOHbIe parmoHaTbEHBIE CBOIO paboTy, CTaBHUTH IIEJTH Ha

TeMaM yYpaBHEHUs. Y paBHEHUS € CIeyIomMi 3Tan o0yyeHus

«KBaapaTHbIii JIBYMsI IEPEMEHHBIMU U UX

TpéxuJjieH. JIpooHbie cucremsl. Pemenue 3amau ¢

pauMoOHANIbHbIC ITOMOILBIO KBaJIPATHBIX

YPaBHEHHUH. YpaBHEHUH.

YpaBHeHus ¢ AByMH




NMEPEMEHHBIMH U UX

CHCTEMBbD»
I'naBa 4 HepaBeHcTBa 14 16 UHucnoBble HEPABEHCTBA U UX DopMyTHpOBaTH CBOHCTBA
68. Yucnoble 1 1 cBoiicTBa.HepaBeHncTBo ¢ YHCIIOBBIX HEPABEHCTB,
HEPaBEHCTBA OZTHOM WJLTIOCTPUPOBATH UX
69. CsoiicTBa unciioBeIx | 1 1 nepemeHHo. JIuHeitHbIe HaKOOPJIMHATHOU MPSIMOiA,
HEPABEHCTB HEPaBEHCTBA C JIOKa3bIBaTh anreOpanvecku.
70. CrnoxeHue u 1 1 OJHOMINIEPEMEHHON U UX [IpumensTh cBOCTBA
YMHOKEHHUE pemrenre. CHCTEMBUTHHEHBIX | HEPABEHCTB B XOE PEIICHUS
YHUCIOBBIX HEPABEHCTB C 3aga4.
HEPABEHCTB OJHOMIIEPEMEHHOM U UX Pemars mMHeHHbIE HEPABEHCTBA
71. ITorpemnocTs 1 1 1 peuieHue. C OTHOU NIEPEMEHHOM,
TOYHOCTE N300paxeHne pemeHus n300paXkaTh perieHue
PUOIKEHHS JINHEWTHOTOHEPAaBEHCTBA U UX HEpPaBEHCTBA HAa YMCIIOBOU
72. Tepeceuenue u 1 1 CHCTEM Ha YHCIOBOMIPAMOi MPSIMOH.
00beIMHEHHUE Pewate cuctemMbl TMHEHHBIX
MHOKECTB HEPaBEHCTB, H300paKaTh
pelIeHre CUCTEMbl HEPABEHCTB
73, 74. UYucnosble 2 2 Ha YHCJIOBOH IPAMON
MIPOMEKYTKHU
75-77. Pemenue nepaBeHcTB | 3 4
c
OJHOM NIEPEMEHHOMN
78-80. Pemenue cucrem 3 4
HEPaBEHCTB C OHOMI
TepPEMEHHOMN
Jlokazamenbcmeo - -
HEepaABeHCme
81. KonTpoabnas 1 1 UuncnoBble HEpaBEHCTBA U UX KoutponupoBars u onieHuBaTh
pa6ota Ne7mo Teme cBoricTBa. HepaBeHcTBA C CBOIO paboTy, CTABUTH LIEJIH Ha
«HepaseHcTBa» OJIHOM IIEPEMEHHON U UX CIIeIyIOIININ 3Tall 00yYEeHHS
CUCTEMBI
I'maBa 5§ DYHKIHSA 10 18 [Monstre pynkumu. Odmacte Hcnons3oBath
82, 83 Oynkuus. O01acTh 2 3 OnpeeCHUS U MHOKECTBO (YHKITMOHAIBHYIO

oIpeJiesIeHNs U
MHO>KECTBO
3Ha4eHuH QyHKIMK

3HaveHnHpyHKIIH. CI0COOBI
3aganus QyHkuuit.[ pagux
¢dbyaknun. CBolicTBa (PyHKITHH,

TEPMUHOJIOTHUIO M CUMBOJIHKY.
Brruucnsats 3Ha4eHUST PYHKIHUH,
3amaHHbIX Gopmynamu (Tpu




84-86. CBoiicTBa QyHKINH 3 4 ux otoOpaxxeHre Ha rpaduke. | HEOOXOIUMOCTH UCTIONB30BATh
87, 88. CBoiicTBa JuHEHHOH | 2 4 UreHune ¥ MoCTpoeHNE KaJIbKYJISITOP); COCTABNIATh
GbyHKIIIH rpadukoB ¢yHkiwmid. [Tpumeps! | TaOMUIIBI 3HAYCHUH (YHKIIUU.
89, 90. CoiicTBa (QyHKIMI 2 4 rpaduKoB (yHKIIHIA, Ctpouts 10 TOYKaM rpapuKu
y= L y=vx OTpa’KaroIUX PEabHbIC GbyHKLUiL.
& nporiecchl. OyHKINH, OnuceIBaTh CBOMCTBA (DYyHKITHH
Lenas u opoonas - - OIKCBLIBAIOIINE MIPSIMYIO U Ha OCHOBe €€ rpaduyeckoro
Yacmu ducia o0OpaTHY0 peaCTaBICHUS.
MPONOPLUOHAIEHBIE HccnenoBate npumepsl
3aBUCHMOCTH, HX TPAQUKH. rpapuKOB, OTPAKAIOIIHX
l'unepbona.I'paduk GyHKIMKU | peaabHbIC MPOLECCHI U SBICHUS.
y= Xz.q)yHKLII/II/I y=x,y=x, [IpuBoaAUTH PUMEPHI
y =x, y = |x|; rpaduueckoe MIPOLIECCOB U SIBJIEHUH C
pelieHre ypaBHeHUI UCHCTEM | 3aJaHHBIMU CBOWCTBaMHU.
YpaBHEHUI. Hcnons30BaTh KOMIIBIOTEPHBIE
MIPOTPaMMBI AJISl IIOCTPOEHUS
rpaduKkoB QYHKIWH U U3yUCHUS
UX CBOWCTB
91. Koutpoabnas 1 1 Oynknus. Ob6nacth KoutponupoBars u onieHuBaThH
padorta Ne§ no Teme OTpeIesIeHHs] U MHO>KECTBO CBOIO paboOTy, CTAaBUThH LIEJIN HA
«DyHKIHSD 3HavueHui QyHkuuu. CBONCTBA | CIEAYIOMIMI 3Tan o0y4ueHHs
¢ynkuun. CBoiicTBa
JIMHENHOMN
¢ynkuun.ColicTBa GyHKIUH
y=2 my=vx
I'naBa 6 CreneHb ¢ meJIbIM 7 10 CrerneHs ¢ IenbM Hcnons3oBaTh onpeneneHue u
noKa3arteJjiemM nokasareneM. CtangapTHas CBOWCTBA CTEMECHU C LEJIBIM
92. Onpenenenne 1 2 3anuch yrcia. Pazmepst MOKa3aTesieM P BBIYUCIICHHUSAX
CTETICHH C TIeTIBIM 00BEKTOB OKPYKAIOIIETO MHpa | U MPeoOpa3oBaHUsIX
OTpHIIATELHBIM (OT DJIEMEHTapHBIX YaCTUI[ IO | BBIPAXKEHUH. 3aIrChIBATh
MOKa3aTesIeM KOCMHYECKHX OOBEKTOB), OosbLIMeE U
93,94 CBOIiCTBA CTEIEHH C 2 3 JUIATETBHOCTH ITPOIIECCOB B MaJIble YMCIa B CTAHJAPTHOM
[EJIBIM TIOKa3aTelleM OKpY’KaroIeM MHpe. BHUJIE, YKa3bIBaTh UX MOPSJIOK;
05. TousitHe 1 2 CBoiicTBa CTENEHHU C LIENbIM CpaBHUBATb U YIOPAJOYHBATH
CTaHJApPTHOIO BUJa II0Ka3aTcjIcM BCJIMYUHBI, 3BHAYCHUSA KOTOPBIX
yrcnaa IIPECTABJIEHb] B CTAHAAPTHOM
96. Penrenue 3agau ¢ 1 1 BHJIE (pa3Mepbl OOBEKTOB B




OOJIBIIUMU U
MaJIBIMA
YUCIIAMU

Qynryuu y = X Ty
y= Xu ux ceoiicmea

OKPYIKaIOIEeM MHUPE,
JUTUTETBHOCTD TPOTEKAOIINX
MPOIIECCOB)

97.

KonTpoabHasn
padora Ne9 no reme
«CTeneHnb ¢ HeJbIM
noxka3zaTesjieMm»

OrmpeeiieHne CTENEHH C
LEJIBIM OTPHULIATEIbHBIM
noka3zateneM.CBoMCTBa
CTETICHH C LIETBIM
nokasatesneM. CTaHIapTHBIN
BHJI UMCJIa

KoHTponmpoBats 1 oLileHUBAThH
CBOIO paboOTy, CTaBUTH LIEJIN Ha
CIenyIomui 3Tan o0ydeHus

98-102

IloBTOpEHHE U
00001eHune

IToBTOpEHHE OCHOBHBIX
MOHSTUI U METOJOB KypCOB7 U
8 k1accoB, 00001IeHNE 3HAHNM

Br10upath, MpUMeHSTS,
OLIEHUBATh CIIOCOOBI CPABHEHUS
YHCEJ, BEIYUCIICHUH,
MpeoOpa30BaHuil BRIPAKEHHUIH,
peLIeHus] ypaBHEHUH.
OcCyIEeCTBIATE CAMOKOHTPOIIb
BBITIOTHSIEMBIX JEUCTBUN U
CaMOTIPOBEPKY pe3yJbTaTa
BBIYHCIICHHUH, TIPe00pa30BaHuH,
nocrpoeHuid. Pemarts 3a1aum u3
peanbHOU KU3HU, IPUMEHSTh
MaTEeMaTHYECKUE 3HAHUS IS
pelIeHns 3a1a4d U3 Apyrux
MPEeIMETOB.

Pemars TexcToBbIE 3a1a4H,
CpaBHUBATb, BHIOMPATH CIIOCOOBI
pemienus 3aga4d

100

IIpomexyrouHas
arrecTanus

KonTponupoBaTh U OlleHUBATh
CBOIO paboOTy, CTaBUThH LIEJIN Ha
cleayomui 3tan o0yyeHus

Hroro:

102

136




9 KJIACC

Tema KonnuectBo [IpeameTHoe conepxkanue ( B XapakTepucTUKa JeATeIbHOCTH
4acoB cootBercTBuU ¢ OPII ) o0yJaromuxcst Hara
MIPOBEAECHU
s
3 4 [Tnan | ®akr
nuiec
KH
I'naBa | KBagpaTtuunas 23 29 @OYHKINU U UX CBOWCTBA. [Tonnmars u UCNOIB30BaTh (PYHKIIMOHATBHEIC
1 dyHkuun I'paduku byaxmmit: y =kx, y =kx + b, TIOHSITHA U SI3bIK (TEPMUHBI, CHMBOIIMYECKHE
1-4 Oynkuus. O0nacTe 4 5 y=kx,y=x*,y=x%y=+x, 0003Ha4YeHUs ), ONIPENEIIATh 3HaUeHHE (PYHKINU
onpeaeeHus u y= |x | KBaHpaTI/IqHa;I q)yHKum{, eé 10 3HA4YCHUIO apryMeHTa, ONPEACIISATh
00J1aCTh 3HAYCHUI rpaduk u cBoiictsa. [Tapa6ona, cBoiicTBa (DyHKIMH 110 €€ rpaduKy.
(I)YHKI_II/II/I KOOPJIMHATHI BEPLIMHBI napa6on],1’ OCh Pacno3nasathb (bYHKI_II/II/I HN3YUYCHHBIX BUOB.
5-6 CaoiicTBa (PYyHKIHH. 2 2 CHMMeTpHH napabossl. AnreOpandeckue | [I0Ka3piBaTh CXeMaTHIECKHU PACHIOIOKCHHE HA
7-8 KsapaTHblit 2 3 BBIpaKeHus (mpeodpa3oBaHne KOOPJAMHATHOM IJI0CKOCTH IpapuKkoB QyHKIMit
TPEXUJIEH U €T0 anreOpandecKux BBIPAKEHUI, Bana:y =&x, y=kx+by=4x,y= ax’
KOpHH JOIyCTUMBIE 3HAYECHUS]). +bx+c, y=x,y=vx, y=|x|B
9-10 Pasnoxxenune 2 3 3aBHCUMOCTH OT 3HaueHH K03 (HUIIEHTOB,
KBaJpPaTHOIO OTUCHIBATH cBOMcTBA PpyHKIMH. CTPOUTH U
TpexuJieHa Ha n300paXkaTb cXxeMaTu4ecku rpaduku
MHOYKHUTEJIN KBaJ[paTHYHBIX (DYHKIIUH, ONUCHIBATH CBOMCTBA
11 KonrpoJibHast 1 1 KBaJIpaTHUHBIX PYHKIIHUH 10 UX IrpaduKam.
paGora Nel PacniozHaBaTh KBaJpaTHUHYIO (QYHKIHIO 110
12-13 | Oynkuus y = ax’, ee | 2 3 (hopmyIe, IPUBOAUTE NPUMEPHI KBAIPATUIHBIX
rpaduK 1 cBoiicTBa (GyHKIWH U3 peabHON KHU3HU, PU3HKH,
14-16 | Tpaduky dbyHKmm 3 3 reometpun. OnepupoBaTh HOHATHAMU:
y=ax’+nn y= CTETIeH C LEIBIM TI0Ka3aTeNEM,
a(x-m)? apupMeTHIeCKNI KBaJpaTHBIH KOPEHb,
17-19 | Toctpoenne rpaduka | 3 4 MHOTOYJICH, alreopandeckas 1po0b, §
KBAPATHIHOT TOKAECTBO. BBIH?J'IHHTI: OCHOBHBIE ICHCTBHS:
bynKiH BBITIOTHATH PAcUETHI 10 hopMyInam,
20 DyrIms y= X" 1 1 npeoOpa3oBEIBATE IIENbBIE, TPOOHEIE
2122 | Kopers n-ii crencan | 2 3 palMoOHaJIbHbIE BEIPAKEHHS U BHIPAKEHUS C
>3 KonTpoanHas 1 1 KOPHSIMH, PEaTN30BbIBAThH Pa3JIOKEHHUE




padora Ne2

MHOTO4YWICHA Ha MHOXKHUTEIH, B TOM YHUCJIE C
HCTIONTb30BaHNEM (DOPMYIT pa3HOCTH KBaJpPaTOB
U KBaJpaTa CyMMBI U Pa3HOCTH; HAXOJUTh
JIOIYCTUMBIEC 3HAYCHUS TIEPEMEHHBIX st
JIPOOHBIX PAITMOHATLHBIX BEIPAKEHUH, KOPHEH.
MonenupoBath ¢ TOMOIIEI0 (HOPMYIT peaTbHbIe
MIPOIIECCHI U SIBJICHMUSL.

I'naBa

YpaBHeHusi u
HEepPaBeHCTBA C
OXHOM
nepeMeHHOn

16

21

24-26

Llenoe ypaBHEeHME U
€ro KOpHU

27-30

JpoOHbIe
paroHaIbHbIC
ypaBHCHHSI

31-34

Pemenne
HEPABEHCTB C
OJIHOM IEPEMEHHOU

38-38

Pemenue
HEpPABEHCTB
METOJIOM
WHTEPBAJIOB

39

KonTpoabnas
padora Ne3

JIuneitnoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOIAIIUXCS K JUHEHHBIM .
KBagpatHnoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJSAMINXCS K KBaIPATHBIM .
buxsanpatusie ypaBHenus. [Ipumepsl
peuIeHusl ypaBHEHUN TPEThEeH U
YETBEPTOU CTENEHEN

pa3jI0KeHUEM Ha MHOXKUTENU. Pelenne
IPOOHBIX PAIMOHATFHBIX YPABHEHUH.
Perrenue TeKCTOBBIX 3a1a4
anreOpandeckuM MeToZoM. UucioBsie
HEPaBEHCTBA U UX CBOWCTBA. JIMHEiHbIE
HEPABEHCTBA C OJTHOM MEPEMEHHOHN U UX
pemenue. CUCTEMBI TUHEHHBIX
HEPABEHCTB C OJIHOM NEPEMEHHOHN U UX
peuienue. KBagparHeie HepaBeHCTBA U UX
pemenue. ['padudeckas uHTEpIpeTaLIUs
HEPaBEHCTB U CHCTEM HEPAaBEHCTB C
JIBYMSI IEPEMEHHBIMU

OcBauBaTh, 3aIIOMUHATh U IPUMEHSTD
rpaduyeckue METOIbI TIPH PEIICHUN
YpaBHEHU, HEPABEHCTB U UX CHCTEM.
PacnioznaBath niensie 1 qpoOHBIE YpaBHEHHSI.
Pewiate nuHeiHble U KBaipaTHbIE YpPaBHEHMS,
YpaBHEHUSI, CBOAAILMECS K HUM, ITPOCTEUIINE
JIPOOHBIC pallMOHAIBHBIC YPaBHCHUS.
[Ipenyarats BO3MOXKHBIE CIIOCOOBI PEIICHUS
TEKCTOBBIX 3a/1a4, 00CYKJaTh UX U PeIaTh
TEKCTOBBIC 33/1a4H Pa3HBIMHU CIIOCOOAMH.
3HAKOMHUTBCS C UCTOPHUEH pa3BUTHS
MaTeMaTUKu. UuTaTh, 3alIUCHIBATH, [IOHUMATh,
HWHTEPIPETUPOBATH HEPABEHCTBA;
HCIIOJIb30BaTh CHMBOJIUKY ¥ TEPMHHOJIOTHIO.
BrimonHATs peoOpa3oBaHus HEPABEHCTB,
HCIIONIE30BATh IS MPE00pa30BaHUs CBOWCTBA
YHCIIOBBIX HEpaBeHCTB. Pacro3HaBath
JIMHEWHbIE U KBaJpaTHbIE HEPABEHCTBA.
Pemats nuHENHHbIE HEPABEHCTBA, CUCTEMBI
JMHEWHBIX HEPAaBEHCTB, CHCTEMBI HEPABEHCTB,
BKJTFOUAIOIINX KBaJpaTHOE HEPABEHCTBO, U
pemaTh ux; 00CyKI1aTh MOTy4YEeHHBIE PEILICHHS.
Uzo0pakarh pelieHne HepaBeHCTBA U CUCTEMBI
HEPABEHCTB HA YHCIIOBOM MPSAMOM, 3alTUCHIBATH
pelIeHne ¢ MOMOIIbI0 CUMBOJIOB. PemaTth
KBa/IpaTHbIE HEPABEHCTBA, UCIIONIb3YS
rpadudeckue npencrasienus. OcBanBaTh U
MIPUMEHSTh HEPABEHCTBA IIPU PELLICHUU
pa3IUYHBIX 33714, B TOM YHCIIE
MPAKTUKOOPUEHTHUPOBAHHBIX .




I'naBa | YpaBHeHus u 30 39 OcBauBaTh W IPUMEHSATH MPUEMBI PEIIICHUS
3 HEPaBEHCTBA C CHUCTEMBI JIBYX JIMHEHHBIX YPABHEHUU C IBYMS
ABYMSI MEPEMEHHBIMU U CUCTEMBI IBYX YPaBHCHUI, B
nepeMeHHbIMH KOTOPBIX OJIHO YPABHEHHE HE SBICTCA
40-42 | VpaBHEHHs C 3 5 JIMHENRHBIM. VICTIONB30BaTh (YHKIIMOHAILHO-
rpaduyecKue NPeICTaBICHHs JUTS PEIICHUS 1
ABYMA UCCJICIOBaHUS YPAaBHEHHI M CHCTEM.
TICPEMCHHBIMH 1 AHanM3MpOBaTh TEKCTHI 33/1a4, peIIaTh HX
ero rpagux anreOpanyecKuM CIoCOOOM: TIEPEXOAUTH OT
43-48 | I'paduucckuii 6 8 CIIOBECHOM (hOPMYITHPOBKH YCIIOBHS 3a7a4H K
CIoco0 pemeHus YpaBHEHHE C IByMs [IEPEMEHHBIMU U €T0 anredpanveckoil MOAENH MyTEM COCTAaBIICHUS
CHUCTEM YpaBHEHUU rpapuk. Cucrema AByX JIMHEHHBIX CHUCTEMBI YPAaBHEHHH; PEIIaTh COCTABICHHYIO
49-53 | PellieHue cUcTEM 5 7 YpaBHEHUHU C IBYyM: IICPEMCHHBIMU U CC CUCTEMY YPABHEHUI; HHTEPIIPETUPOBATH
ypaBHEHHi1 BTOPOi penicHue. VPGHIQHHC CHCTEM JIBYX pe3ynbTaT. 3HAKOMHUTBCS C UCTOpUEH pa3BUTHUS
CTeLCHM YPABHEHHI, OZHO M3 KOTOPBIX JIMHEHHOE, | MaTeMaTHKH
a Ipyroe — BTOPOil CTENCHHU.
54-59 | Pemenne 3aj1au ¢ 6 ! Fp:%quCKaﬂ I/II)HTepHpeTaIII/IH CHUCTEMBI
IIOMOIIBIO CHCTEM YPaBHEHHIA ¢ IByMs IEPEMEHHBIMH.
yPaBHEHHUH BTOPOH Pemienue TeKCTOBBIX 3a7a4
CTETIEHU areOpandeckKuM crocoOoM.
60-62 | HepaBeHcTBa C 3 4
JIBYMSI
TIEpEMEHHBIMU
63-68 | CucTtemsl 6 7
HEPABEHCTB C
JIBYMSI
IIEPEMEHHBIMU
69 KounrposabHasi 1 1
pabora Ned
I'maBa | Apudgmernueckas | 16 21 [TonsTne unciaoBoi Pemrats 3aaun ¢ nucnonp3oBanueM Gpopmyn n-
4 U reoMeTpHYecKas MOCJIC/IOBATEILHOCTH. 3a/1aHNe 0 WieHa apu(pMETHIECKON U TeOMETPUIECKON
nporpeccun MOCJIEI0OBATEILHOCTH PEKYyPPEHTHOM MPOrpeccuii, CyMMbI TIEPBBIX N YICHOB.
70-71 | TlocmenoatenpHoCTH | 2 3 dhopmyitoit 1 GopMyJIOH N-ro YieHa. M3o0pakath 4IeHBI TOCIICA0BATCIIEHOCTH
72-74 | Onpenenene 3 2 Apudmernyeckas 1 reoOMeTpuIecKast TOYKaMH Ha KOOPJMHATHOM IIOCKOCTH.

apudMeTHIeCKOi

nporpeccun. PopMyssl N-To 4jIeHa

PaccmarpuBaTh npuMephI MPOIIECCOB U




MPOTPECCHUH.
@®opMyna n-ro 4jaeHa
apudmeTnyeckoi
porpeccuu

apu(METHIECKOI U TeOMETPUIECKON
MIPOTPECCHil, CyMMBI TIEPBBIX N WICHOB.
Uzobpakenne uieHoB apuhMeTHIecKoi
Y TEOMETPUYECKON IPOrpeccuii TOUKaMu

SIBJIEHUW U3 PEaIbHOM KU3HU,
WUTKOCTPUPYIOLINE U3MEHEHUE B
apudMeTHIecKol MPOTPecCcuu, B
TEOMETPHYECKON MPOTPECCHU; U300paKaTh

75-77 | ®opmMyna CyMMBI 3 4 B KOOPJIMHATHOH IUIOCKOCTH. JIMHEHHBI | COOTBETCTBYIOIINE 3aBUCUMOCTH IPadMUECKH.
MIePBBIX N YICHOB 1 DKCIIOHEHITHATBHBINA pocT. CI0KHBIE Pemrate 3amaun, CBSI3aHHBIE C YUCIOBBIMH
apudmeTnyeckoi MIPOLICHTHI IIOCJIEI0BATEILHOCTSIMH, B TOM YHCJIC 3aaUH
MTPOTPECCUU U3 peasIbHOM KHU3HU C UCIIOIh30BAaHHEM

78 KonTpoabHas 1 1 IM(POBBIX TEXHOJIOTUH (IJIEKTPOHHBIX TaOIHII,
paGora Ne5 rpaduyYecKoro KajabKyJsaTopa u T.11.). Pemarts

79_80 OnpeneneHI/Ie 2 3 3aa4u Ha CJ'IO)KHI)I? MMPOLCHTEI, B TOM YUCJIC
reOMETPHIECKOI 3a/la4y¥ U3 peabHON MPAKTUKH (C
IPOrpeCcCHN. HCIIONB30BaHUEM KanLKyUn;[Topa).
®opMyIta n-ro wieHa 3HaKOMUTBCS C UCTOPUEH pa3BUTHS
reOMETPHYECKON MaTeMaTHKH
MIPOTPECCHU

81-84 | ®opmyna cymMmMBI 4 5
MIEPBBIX N YJICHOB
TeOMETPHUYECKOM
MIPOrPECCHU

85 KonrpoJibHast 1 1
pabota Ne6

86- IHoBTOpEHUE, 16 25 PanmonanbpHble uncia, uppaluMoHaibHble | Pa3BuUBaTh MpeicTaBiIeHUs O YUCIaX: OT

101 0600meHNe, YHUCIa, KOHCYHBIC U OCCKOHCUHBIC MHO’KECTBa HaTypaJIbHBIX YHCEI JI0
CHCTEeMATH3ANHUS JecaTHYHbIe ApoOr. MHOXKECTBO MHOECTBA JICHCTBUTEIILHBIX YHCET.
3HaHI/Iﬁ HeﬁCTBHTeHBHBIX YHCCII, OSHaKOMI/ITBCH C BO3MOXXHOCTBIO

102 HpOMe)KyTOlIHaH 1 1 JOCUCTBUTCIIBHBIC HHCJIAa KAaK Hpel];CTaBJ'[eI—\IJI/Iﬂ )IeI/ICTBI/I’[;eJ'ILHOFO YqHucJiia KakK
aTTecTAINS OECKOHEYHBIE JIECATUIHBIC APOOH. OCCKOHEYHOH ECATUYHOU JpOoOH, TPUMEHSTh

B3anmHO 0/THO3HAYHOE COOTBETCTBHE
MEXTy MHOXKECTBOM JIE€HCTBUTEIBHBIX
YHCcesl 1 MHOKECTBOM TOUYEK
KOOpAUHATHOU mpsimoil. CpaBHEHHE
JENCTBUTEIHHBIX YHCET,
apudmeTniecKkue IeicTBus ¢
JNEHCTBUTEIBHBIMU YUCIIaMHU.
[TpubmmkéHHOE 3HAUCHIE BETHINHBI,
TOYHOCTH NpubmmKenust. OKkpyriaeHue

JECATUIHBIC TPUOTMKEHUS PAIIMOHATBHBIX U
HppalMoHaIBHBIX uHcel. M300paxars
JIECTBUTEIIHHEIC YMCIIa TOYKAMH
KOOPAMHATHOMN NpSIMOU. 3aMKChIBATD,
CpPaBHUBATH U yIOPSA0INBATE
JICUCTBUTEIIBHBIC YKMCIa. BRIIONHATE, codeTas
YCTHBIC U TUCEMEHHBIE PUEMBI,
apudmMeTHIecKre ICHCTBHS C palliOHAIBHBIMHU
YHCJIaMK; HaXOAUTh 3HAUYECHHS CTEICHEH ¢




ymcen. [Ipuknaka u orieHKa pe3yabTaToB
BBIYMCIICHUNA. Yucna U BBIYUCIICHUS
(3amuce, cpaBHEHHE, IEHCTBUS C
JEeHCTBUTEIBHBIMU YMCIIAMH, YACIIOBAS
IpsiMasi; IPOLIEHTHI, OTHOLICHUS,
IIPOIIOPLIUH; OKPYTIICHUE, IPUOIIKEHHE,
OLIEHKa; pelIeHUe TEKCTOBBIX 33/1a4
apupmMeTnIeckuM crocobom). OyHkuuu
(moctpoenue, cBOICTBA H3Y4YEHHBIX
¢dyHKIUM; rpaduuecKoe penieHue
YpaBHEHUI U UX CUCTEM).

LETBIMU TTOKA3aTENSIMU U KOPHEH; BEIUUCISATH
3HAYEHHUS YUCIOBBIX BeIpaxxeHui. [lonyuuts
MPEACTABICHUE O 3HAYUMOCTHU
JIEHCTBUTEIBHBIX YHCEI B IPAKTUUCCKOM
NESATEeILHOCTH YelIOBeKa. AHATU3UPOBATH U
JIeJaTh BBIBOJBI O TOUHOCTH MTPUOIIMIKEHHUS
JIEHCTBUTEIBHOTO YKCIa MPU PEIICHUH 3a/1a4.
OKpyTIsTh JEHCTBUTEIBHBIC YUCIIA,
BBITIONHATH MPUKUAKY pPe3yabTara
BBIYHCIICHUH, OIICHKY 3HaueHui. OnepupoBaTh
MIOHSATUSIMU: MHOXECTBO, ITIOJMHOXKECTBO,
oTiepaIiy HajJl MHOJK€CTBAMH; HCIIOJIb30BaTh
rpaduyeckoe mpeacTaBlIeHHe MHOXKECTB IS
OMHCaHMS peabHBIX MPOLIECCOB U SBICHUM,
IIPH PEIICHUH 33/1a4 U3 IPYTHX YIeOHBIX
MIPEeIMETOB. AKTYyalTu3UPOBATh TEPMUHOIOTHIO
1 OCHOBHEIC JICCTBUS, CBSI3aHHBIC C YHUCIAMMU:
HaTypaJbHOE YHCJIO0, IPOCTOE U COCTABHOE
YHCIIa, IETMMOCTh HATyPaIIbHBIX YHCEN,
MPU3HAKH JIETUMOCTH, 11€710€ YUCIIO, MO
4yuCIia, OOBIKHOBEHHASI U JCCATUYHAS JPOOH,
CTaHJIAPTHBIN BHUJ| YMCIIa, apu(hMETHISCKUN
KBaJpaTHBII KOpEHb. BBITIONHATH NeHCTBUA,
CpaBHUBATH U yIOPSA0OYUBATE YHCIIA,
MIPEICTaBIISATh YKCIa Ha KOOPAUHATHON
NPSMOH, OKPYTJISATH YUCIIA; BBHIIOJIHATD
MIPUKHUIKY U OIICHKY PE3yIbTaTa BEIYUCIICHHM.
Pemarth TekcTOBBIC 33724l apUPMETHUECCKUM
criocobom. Pemarp mpakTuueckue 3a1au,
CoJiep KaIIne MPOIICHTEHI, TOJIH, JacTH,
BBIPQKAOIIIHIE 3aBUCHUMOCTH: CKOPOCTh —
BpeMsl — pacCTOsIHUE, IEHa — KOJIUYECTBO —
CTOUMOCTb, 00bEM paboThl — BpeMs —
MIPOM3BOANTEILHOCTE Tpyaa. Pazoupats
peanbHbIe )KN3HEHHBIC CUTYAITHH,
(hopMyIIMpoOBaThH X Ha SI3BIKE MATEMATHKH,
HaxOJIUTh PEIICHHUE, TPUMCHSISI
MaTeMaTHYECKHUH aIapaT, HHTePIPETUPOBATh




pe3yabrat OnepupoBaTh NOHATHIMU:
(dhyuaxmus, rpaduk QyHKINN, HyTH GYHKIAH,
MPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKH
BO3pacTaHusl, yObIBaHUs, HANOOJbILEE U
HaUMEHbIIIee 3HAYCHUS (DYHKITHH.
AHanM3upoBaTh, CPABHUBATH, OOCYXKIATh
CBOWCTBa (DYHKIMH, CTPOUTH MX TPA(QUKH.
OnepupoBaTh MOHIATUSMHE: TIPAMAast
MPONOPIMOHANTBEHOCTE, 00OpaTHast
NPOTOPUUOHAILHOCTD, JIMHEHHAS (QYHKIHSL,
KBaJpaTHyHas GyHKIUS, mapadoa,
runep6ona. Micnonp3oBars rpaduku s
OTIpe/IeIICHHsI CBOWCTB, TIPOIIECCOB U
3aBUCUMOCTEH, [T PEUICHU 381249 U3 IPyTuX
Yy4EOHBIX MPEIMETOB U PEATLHON JKU3HHU;
MOJICJIUPOBATH C MOMOIILIO TPaQUKOB
peanbHbIe MIPOIECCHl U SBNIeHUs. Bripaxarth
(dhopMysiaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMH.

BCEI'O

102

136




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Anrebpa 7 kinacc (FO.H.Makapsiues , H.I'. Muniok, K. 1. Hemkos)
Anrebpa 8 kinacc (FO.H.Makapsiues, H.I'.Muntox, K.M.Hemkos)

Anrebpa 9 ximace (KO.H.Makapsrues, H.I'. Munmiox, K. 1. Hemkos)

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Anrebpa 7-9 knacc (0a30BbIi ypOBEHb) METOAMUECKOE ITOCOOUE MTPEAMETHON

auHuM yueOHuKoB 1o anredope FO.H.Maxkapsiuesa, H.I'.Muntox u ap.

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
http://www.numbernut.com/
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