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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISE€TCS OJHUM M3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUS U B MOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydarommxcs
HAy4YHBIX MPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH allreOpanyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOAUMBIX I afaNnTaliyd B COBPEMEHHOM LU(POBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0/1aTh,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBaTh yTBepxkaAcHUA. OCBOECHUE Kypca alre0pbl 00ecreurnBacT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JCIYKTUBHBIE U
MHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETU3AlHNI0, a0CTparupoBaHue u
aHasiornto.  OOyueHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBIE  00BEM
CaMOCTOSITENIFHOW  JICTEIBHOCTH  OOYYaroMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 0O0yUeHUSI.

B crpykrype mnporpammbl ydeOHOro kypca «Anredpa» sl OCHOBHOI'O
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
auHUM: «Yucaa v BBIYMCICHUSY, «ANreOpandeckie BhIpaXKEHUs», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JVMHUHA pa3BUBACTCS Ha MPOTSHDKEHUU TPEX JIET U3yUeHUs Kypca, B3aUMOJICHCTBYSI C
IpYyTMMH €ro JHMHHUAMH. B Xxoje wu3yueHus ydeOHOro Kypca o0Oydaromumcs
IPUXOJIUTCS JOTHUECKHU PacCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBsI3M ¢ 9TUM B TporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TNPEICTABICHHBIE BO BCEX OCHOBHBIX pasienax
MaTeMaTHYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJCHUIO O0YyYaIOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaTuueckoro ss3pika. CopepkaTrenpHOW |
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTro Kypca «AnreOpa» SBISETCA €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne mnuHMA «YuWcna ¥ BBIYHCICHUS» CIYKHT OCHOBOW st
JAIbHEUIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTHYECKOTO MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsi IIOBCEIHEBHOM
KU3HU. PazBUTHE MOHATHUS O YMCIE Ha YPOBHE OCHOBHOTO OOLIEro oOpa3oBaHUs
CBS3aHO C pALMOHAIBHBIMM M UPPALUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepkanue JByX alreOpanyecKux JIMHUN — « AITeOpanyecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHUs y4yeOHBIH MaTepuan TPYIIHUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIMCAHMS INPOLECCOB M
SBJIEHUN peanpbHOro Mupa. B 3amaunm oOyueHust anreOpe BXOAAT TaKkkKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOIO MBIIUIEHUS, HEO0OXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKaMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JIMHUM HAlIEJICHO Ha TTOJTyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOIb30BaTh PA3JINYHbIE BBIPA3UTEIBHBIE CPEACTBA SI3bIKa MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3fesibl COJCpPKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpay» orBoaurcs 306 yacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hezenio).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOpSAIOYMBAHUE  pAlMOHANBHBIX uuceld. Apudmernyeckue JEHUCTBUS €
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHbIM I[IOKa3aTeJeM: OIpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHUI HA OCHOBE OIpeNEICHMs], 3aUCh 00NbIIMX yucen. [IponeHTsl, 3anuch
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCET.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMas W oOpaTHas
IIPONIOPLIHOHAIBHOCTH.

AJsredOpanvyecKue BbIPAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXKIECTBEHHO paBHbIE BBIPAXKEHHUS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoOiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOTOWICHOB. DOpMynbl COKpPAIIEHHOIO YMHOXEHHS: KBaapar
CyMMbl M KBaApaT pasHocTu. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB HAd MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

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

JluHenHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YHWCIIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 337a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JluneiitHOe ypaBHEHHE C ABYMsS NMEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JIMHEWHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PellleHne cucTteM ypaBHEHUH
CIIOCOOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHEHMM.

DOyHKIUU



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

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. Alcimucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynxun. CpoiictBa Qpynkuuii. Jluneitnas yunkuus, e€ rpadux. I'paduk GyHKIIMN
y = |X|. I'padmyeckoe pernieHue ITUHEWHBIX YPaBHEHWH WM CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucsia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
Jecsatuunble TpuOIMKEHUS UppalMOHAIBHBIX yucen. CBoWcTBa apu(pMETUYECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCIICHUAM. [{eiCTBUTEIIbHBIC YUCIIA.

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

AnreOpanyeckre BhIpaXeHUSAJIreOpandeckne BbIpaKeHu sl

KBagpaTHbiii  TpE€XuieH, pas3loKEHWE KBAJAPATHOrO TpEXWIEHa Ha
MHOKHUTEJIN.

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

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJIpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiinme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas muTepnperanrs ypaBHEHUN C IByMs NMEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YPAaBHEHUW C JBYMs IIepeMEHHbIMU. lIpumepnl pemieHus cuctem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWJIBHOCTh HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOMU.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

OyHKIMHPYHKIUH

[Tonsitue @ynknuu. OOnacTh oOmpeAesNeHus W MHOMXECTBO 3HAYCHHM
¢ynxiun. CrnocoObl 3a1anus QyHKIUHN.

I'paduk ynkuun. Yrenue cpoiictB (yHkumu mo e€ rpaduky. Ilpumeps
rpadukoB QPyHKINIHA, OTpaKaIOIIKUX peaTbHbIE MPOIECCHI.



@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 4ncna, MppalMOHANIBHBIC YHCIA, KOHEYHBbIE U OCCKOHEUHBIC
JeCATUYHBIE ApoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MPSAMO.

CpaBHEHHE [IEWCTBHUTENIbHBIX 4HCEN, apU(PMETUUYECKHE JIEUCTBHUS C
JEHCTBUTEIbHBIMU YUCIIAMU.

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

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u oneHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JInnenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUMN, CBOMSIIMXCS K KBaAPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3I0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PerieHne TEeKCTOBBIX 3ajiady
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO U3 KOTOPHIX JHMHEHHOE, a Japyroe — BTOpoil cteneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHEHHBIX HEPABEHCTB C OJHOM mIepeMeHHOW. PemieHue cucrem
JIMHEMHBIX HEPABEHCTB C OAHOM TniepemeHHoW. KBaapartHele HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapadona, KoopaAuHATHI
BEPILMHBI Tapaboibl, OCh CAMMETPUHU MapadOJIbL.

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



Yucnosele  mocnenoBaTEIbHOCTUYHMCIOBBIE  MOCIEA0BATEAbLHOCTH M
Nporpeccun

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

Apudmernueckass U reoMmerpuueckas mporpeccuu. @opmynbsl N-ro dieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBbI MEPBBIX N UJICHOB.

N300paxeHne 4YIeHOB apuUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
Cno’xHBIE TIPOLIEHTHI.

IINIAHUPYEMBIE  PE3YJIbTATBI OCBOEHHUA  ITPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpaMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKkTepU3ylOTCs:

1) naTpuoTHYecKoe BOCIMTAHHE:

NPOSIBJICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHCKOU
MaTeéMaTUK{, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTWIKEHHSIM  POCCHMCKHX
MAaTEMATUKOB M POCCUMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JOCTHKEHHUM B IPYIHX HayKax M MPUKIAAHbIX chepax;

2) rpamaaHCKoe U AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S13aHHOCTEN IrpaklaHWHA U peau3alii ero
npaB, TMPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBAaX (HYHKIMOHUPOBAHUS
pa3IMYHBIX CTPYKTYp, SBJICHUM, MpOLEAyp I'pa)xJaaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHUIO dTHUECKUX TIPOOJIEM, CBSI3aHHBIX
C MPAaKTUYECKHUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHMEM Ba)KHOCTH
MOPaJIbHO-3THYECKUX IPUHLUIIOB B IEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a7a4
MAaTeMaTHYECKOW HAIPABICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMAaTHYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUM BCEW KM3HM ISl yCNEIHON MNpodeccruoHaIbHOM
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JTUYHBIX HHTEPECOB U 0OIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTH4YecKOe BOCIIUTAHME:



CHOCOOHOCTBIO K OMOLMOHAIBHOMY M  ACTETHYECKOMY BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHH, PacCyXICHUW, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT'0 MO3HAHMSA:

OpUEHTallMel B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJBI U
o0IiecTBa, MOHUMAHHUEM MaTEeMaTHYECKON Haykh Kak cdepbl UeIOBEUYECKOi
NEeSATEeIbHOCTH, JTANoOB €€ Pa3BUTUA U 3HAUYMMOCTHU JJIA PA3BUTHUS IIUBUIIU3ALINH,
OBJIAJICHUEM SI3bIKOM MaT€MAaTUKH U MAaTeMaTU4YECKOW KYJIbTYpOM Kak CpeiCTBOM
NIO3HAHWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMH HAaBBIKAMH MCCIIEIOBATEIBCKON
NEeSATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOPMHMPOBAHHE KYJIbTYPbl 310pPOBbS H
IMOLMOHAJIBHOI0 0J1ATONOTy YU :

TOTOBHOCTBIO NPUMEHATh MaTEMaTHYECKUE 3HAHUS B MHTEPECAaX CBOETO
3I0pOBbsl, BEIEHHS  3J0pOBOro  o0pa3a JKU3HU  (340pPOBOE  IUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHAbIXa, PEryJsipHas Qu3nyecKas
aKTUBHOCTb), C(OPMUPOBAHHOCTHIO HaBbIKa peIECKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'O )K€ MpaBa IPyroro 4YeJIoBeKa;

7) 3K0JIOTHYECKOe BOCIIMTAHHE:

OpUEHTalMel Ha TPUMEHEHUE MaTeMaTUUYEeCKUX 3HAHUU I PElIeHUs 3a1ay
B 00JIACTM COXPaHHOCTH OKPY’KaIOIIEH cpeibl, IUIAHUPOBAaHUSA IOCTYNKOB H
OLICHKM HMX BO3MOJKHBIX IOCIEACTBUN JUII OKPYXKAIOIIEH Cpeabl, OCO3HAHUEM
rJ100aJIpHOTO XapaKTepa 3KOJOTHYECKUX MPo0JieM U MyTel X peleHus;

8) aganTanusi K M3MEHAOIMMUMCS YCJOBUAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEAECIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 NMPAKTHUUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUUThCA y OPYTHX JIOJAEH, MpuoOpeTaTh B COBMECTHOW AESITENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHWUW, B TOM YHUCIE
bopMyaMpoBaTh UAECH, OHITHS, TUIIOTE3bl 00 0OBEKTAX U SIBICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIMUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYallMIO, BOCIPUHHUMATH
CTPECCOBYIO CHUTYyallMI0O KaK BbI3OB, TPEOYIOLIUNA KOHTPMEpP, KOPPEKTUPOBATH
NpPUHUMAaeMble pPEIICHUsT U JACUCTBUSA, (POPMYIUPOBATH M OLICHUBATh PUCKH U
NOCNEACTBUS, (POPMHUPOBATH OIBIT.

METANIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS



Ba3oBnle JJornueckue 1eiicTBUA:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHATUN, OTHOLIEHUH MEXIY MOHATUAMH, (POPMYIHPOBATH
ONpENeNeHUs] TOHSTHUN, YCTAaHABIMBATH CYIIECTBEHHBIM  MpPHU3HAK
KJIacCU(pUKALMU, OCHOBAHUA AJIi OOOOIICHHWS W CpPaBHEHUS, KpUTEPUU
MPOBOJIMMOTI'0 aHAJTN3A;

BOCIIPUHUMATh, (OpPMYJIUpOBaTh U  NPeoOpa3oBbIBATH  CYXKJICHHUS:
YTBEPAUTEIbHbIE W OTpULIATENbHbIC, €AMHUYHbIC, YaCTHbIE U oOOIIue,
YCIIOBHBIE;

BBISIBJSITH ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3H U
npoTUBOpeurss B (akTax, JAaHHBIX, HAONIONECHUSAX U YTBEPKICHUSX,
npegiaraTb  KpUTEpUU s BBISIBICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HCIIOJNB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKIIOUEHUH TI0 aHAJIOTHH;
pa3bupath J0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKIECHUH (IIPSIMbIE U OT
IPOTUBHOIO), MPOBOJUTH CaMOCTOSITENIbHO HECJIOKHBIE JOKa3aTeNbCTBA
MaTeMaTHYeCcKux (PakToB, BBICTpaWBaTh AapTyMEHTALMIO, TPUBOAUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh CrOcOo0 perieHuss yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BapMAaHTOB pelIeHMs, BbIOMpaTh HauOosiee MNOAXOASIUNA € YYETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiicTBUS.

WCITOJIB30BaTh BOMPOCHI KaK MCCIIENOBATCILCKU WHCTPYMEHT ITO3HAHMSI,
dbopmynupoBaTh BOMPOCH], (UKCHUPYIONME MPOTHBOpPEUUE, MPOoOIemMy,
CaMOCTOATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (HOpPMHUPOBATH
THIIOTE3Y, apTyMEHTHPOBATh CBOKO TIO3UITUIO, MHCHHUC;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJIICHHOMY IIIaHY HECIOKHBIH
DKCIIEPUMEHT,  HEOOJbIIOe  WCCIEAOBaHHWE IO  YCTaHOBIICHHUIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHCHMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITeNILHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
NPOBEAEHHOTO HAOIONCHHUS, UCCICIOBAHMS, OICHUBATh JTOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBHIJIBUTATH
MIPETOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

BBIABJIATE HEAOCTATOYHOCTh U M30BITOYHOCTh I/IH(bOpMaIII/II/I, JAaHHBIX,
H€O6XOI[I/IMBIX IJI pCIICHUA 3a1a49U,



BBIOWPATh, AHAIM3WPOBATh, CHUCTEMATU3UPOBATh W WHTEPIPETUPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

BEIONpATh GopMy TpeACTaBiICHUS HWHQOpMAMM W WILTIOCTPUPOBATH
pelacMbie 3aJadyd CXeMaMH, JuarpaMMaMH, WHON TrpaduKod H HX
KOMOHMHAIIUSIMU,

OIICHMBATh HAAEKHOCTh WH(OOPMAIMU TIO KPUTEPHUSAM, MPEITI0KCHHBIM
yauTeseM Win chOPMYITHPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIPUHUMATh W (QOPMYJIHMpPOBATH CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U TEJIIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSCHEHUS 10
XOJIy pelIeHus 3a/1a9i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0J1€ 00CY>KJIEHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOW TEMBI,
poOJIeMBbI, perIacMoi 3a/1auu, BHICKa3bIBaTh UJCH, HAIICJICHHBIC HAa TTOUCK
peIIeHus, COIMOCTaBIATh CBOM CYXKICHHA C CYXKICHHSIMH JIPYTHUX
YYaCTHHKOB JHaiora, OOHapYyKHWBaTh Pa3IMdde W CXOJCTBO ITO3HIIMHA, B
KOPPEKTHOU opme GopMyIUpOBaTh pa3HOTIIACHS, CBOM BO3PAKECHHUS;
NPEACTaBIATh  pPE3yJbTaThl  pEIICHUS  3a7Ja4yd,  DKCIEPUMEHTAa,
UCCJICIOBAHUSI,  TPOEKTa,  CaMOCTOATENIBLHO  BBIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3aJ1au MPE3CHTAIMU U OCOOCHHOCTEHN ayIUTOPUH;
MOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHIUBUyAIbHOW pabOThl TPH PEIIEHWHM YYEOHBIX MaTEeMaTHYECKUX
3ajay;

MPUHUMATh 1EJIb COBMECTHOU JEATEIbHOCTH, TIJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM pabOThl, pachpeneisTh BUIbI padoT, JOroBapuBaThCA,
o0CyX)aTh MPOLIECC U Pe3yJbTaT pab0Thl, 0000IIaTh MHEHHUSI HECKOJIBKUX
JOJIEH;

y4acTBOBaTh B TPyNIoOBBIX (opmax pabotel (oOCyXaeHus, oOMEeH
MHEHUSIMHM, MO3TOBBIC INTYPMbI M JIPyTW€), BBINOJHATH CBOKO YacTh
paboTHI M KOOPIMHUPOBATH CBOM JICHCTBUS C APYTMMH WICHAMH KOMaH]IbI,
OIICHMBATh Ka4e€CTBO CBOCTO BKJaJa B OOIIMH MPOIYKT IO KPUTCPHUSM,
chOpMYITMPOBAHHBIM YIaCTHUKAMU B3aUMOJICHCTBHUS.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIBHO COCTAaBJIATh IJIaH, aIFOPUTM pElIeHUs 3a7adn (WU €ro
4acTh), BHIOMpATh CHOCOO pelieHHs] ¢ y4E€TOM HMMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBaTb W KOPPEKTUPOBATH
BapHaHTHI PEHICHU ¢ Y4ETOM HOBOW MH(pOpMAIUH.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



e BJIAAETh CHOCOOAMHM CaMONPOBEPKH, CaMOKOHTPOJIA Tpolecca u
pe3ysbTara peuieHus MaTEMaTUYECKOM 3a1auH;

e TMPEABUAECTh TPYAHOCTH, KOTOpPHIE MOIYT BO3HUKHYTh IpPU PpPELICHUU
3a7laul, BHOCUTb KOPPEKTHUBBI B JIESITEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITEILCTB, HAMIEHHBIX OLIMOOK, BHISIBJICHHBIX TPYAHOCTEH;

e OLEHUBATH COOTBETCTBUE pe3yjIbTaTa JIEATEIbHOCTH IOCTABJIECHHON LEIn
U YCJIOBHSM, OOBSICHATh NPUYUHBI JOCTHKEHUS WM HEJOCTHKEHHUS LEIH,
HAXOJIUTh OIMUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIETYIOIINE
MpEAMETHBIE PE3YIbTATHI:

Yucsa v BbIYMCJIEHUS

BreinonHaTh, coueras YCTHbIE U NMHUChbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C PAllMOHATIbHBIMU YHCIIAMH.

HaxonuTh 3HAaYeHUS YHUCIIOBBIX BBIPAKEHUM, MPUMEHSATH Pa3HOOOpa3HbIC
criocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYEHUN JAPOOHBIX BBIPAKEHUN, COACPIKALIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoauTth OT omHOM (HOPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBHIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCITHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOH).

CpaBHUBATH U YIIOPSAIOUYMBATH PallMOHANIbHBIC YUCIIA.

OKpyIJITh YnCa.

BpINONHATE IPUKUAKY U OLEHKY pE3yJbTaTa BIYUCICHUN, OLIEHKY 3HAYEHUN
YUCJIOBBIX BBIPAXKECHUW. BBIMNOIHATH HEUCTBUS CO CTENEHSIMHU C HATypajlbHBIMU
MOKa3aTeIIsSIMH.

[IpyuMeHAT,  NpU3HAKK  JCIUMOCTH,  pPa3jio)KEHUE Ha  MHOXHUTEIH
HaTypaJbHBIX YHCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBS3aHHBICE C OTHOIIECHUEM
BEJIMYMH, MPONOPLHUOHAIBHOCTBIO BEJIUYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pe3yabTaThl PELMICHUA 3aJ1a4 C YYETOM OTPAHUYCHUU, CBA3AHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AsredpanyecKue BbIPAKEHUSA

Hcnonp30BaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHMBOJIUKY, TPUMEHSTH
e€ B Ipoliecce OCBOEHUS yueOHOro MaTepuaia.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAKEHUI MpPHU 3aJlaHHBIX 3HAYEHUSIX
MIEPEMEHHBIX.

BeimonHsITE TpeoOpa3oBaHUS  IE€JIOTO  BBIPAKEHUS B MHOTOYJICH
MIPUBEIACHUEM TTOIOOHBIX CIATa€MbIX, PACKPBITHEM CKOOOK.



BBINONHATE yMHOXKEHHE OJHOYWIEHA HA MHOTOWIEH M MHOIOWIEHa Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OCyIIECTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOMKUTEIM C IOMOILIBIO
BBIHECEHHUS 3a CKOOKM OOIIEr0 MHOXHUTENs, TPYNIUPOBKU — CIaraéMsiXx,
IpUMEHEHUs (HOPMYII COKPAILIEHHOTO YMHOKEHUSI.

[IpumeHsATh npeoOpa3oBaHKsI MHOTOWICHOB ISl PELICHMS Pa3jIHMYHbIX 3a1ad
13 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEAIbHON MTPAKTUKH.

Hcronb30BaTh CBOWCTBA CTENEHEH C HATypPaJbHBIMHU IIOKA3aTEISIMU UL
IpeoOpa30BaHuUs BIPAKECHUII.

YpaBHeHUS U HEPABEHCTBA

Pemate yMHEMHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexXo/1a OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHIBHOMY eMy. IIpoBepsATs, sABIsIETCA
JIM YUCJIO KOPHEM YpaBHEHUS.

[TpumeHsTh rpaduueckre METO bl IPU PEIIEHUH JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YUCEN, SBIAIONIMXCS PEIICHHEM JUHEHHOro
YPAaBHEHHUS C ABYMS IIEPEMEHHBIMM.

CTpouTh B KOOPAMHATHOW IJIOCKOCTU IpauK JIMHEWHOTO YypaBHEHHUS C
JIBYMsI TMEPEMEHHBIMH, MOJIb3YSACh TpaduKOM, MPUBOIUTH MPUMEPHI PEIICHUs
YpaBHEHMUS.

Pemats cuctemsl IBYX JINHEMHBIX YPABHEHUN C ABYMs NIEPEMEHHBIMH, B TOM
quciie rpa@uIecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPAaBHEHUM 110 YCIOBHUIO 3aJayd, HWHTEPIPETUPOBATbH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYECHHBIN pe3yJIbTarT.

DOyHKIUU

N300pakath Ha KOOPAUHATHON MPSIMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KHU, HHTEPBAJIbL, 3aIIMCHIBATH YUCIIOBBIE IIPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAMHATAM,
CTpOUTh rpaduky TMHENHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TOMOUIbIO (PYHKIMIA W3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTB,
MPOU3BOAUTENILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii cnoco® mpeAcTaBIeHUS U aHaNU3a WH(pOpMaluu,
U3BJIEKATh U MHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPaPUKOB PEAbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.



K xoHiy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BIYMCICHUSA

Hcnonp30BaTh HaydaJdbHBIE MPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYMCICHUH, U300paxaTh JIeHCTBUTEIIbHbBIE
YUCIla TOYKaMH Ha KOOPJAWHATHOU MPSAMOU.

[IpumensaTy moHATHE apuMETUYECKOTO KBAaAPATHOTO KOPHS, HAXOIWTH
KBaJIpaTHbIE KOPHM, UCIIOJIBb3Ysl MPU HEOOXOAMMOCTH KAJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHus BBIPAKECHUN, COJEP)KAIIUX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOWCTBA KOPHEH.

Hcnonb30BaTh 3amucy OOJIBIIMX U MaJIbIX YHMCEN C MOMOUIBIO JECATUYHBIX
npoOeit u creneneit yucia 10.

Aare0panvyecKue BbIPpAKEHUSA

[IpuMeHATP NOHATHE CTENEHW C LEeIbIM II0KA3aTelieM, BBIINOJIHATH
npeoOpa3oBaHUsl BEIPAKEHUH, COIEPIKAIIUX CTEIICHHU C 1IeJIBIM MTOKa3aTeIeM.

BBINONHATH TOXAECTBEHHBIC MPEOOpa30BaHUsI PANMOHAIBHBIX BBIPAKECHUI
Ha OCHOBE MPaBWJI JICUCTBUN HaJl MHOTOUJIEHAMH U aJireOpandecKuMu JpoOsMH.

PacknanpiBaTh KBaJIpaTHBINA TPEXUICH HA MHOKHUTEIIH.

[TpumensTh mpeodpa3oBaHus BRIPAKEHUM JIs pEHICHUS PA3IMYHBIX 3a/1a4 U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pewiath NMHEHBIE, KBaJpaTHbIE YPaBHEHUS U PAllMOHAJIbHBIE YpaBHEHUS,
CBOJISIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C IByMS IEPEMEHHBIMU.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM YHCJI€ C TPUMEHEHUEM TpaUUeCKUX MpeCTaBICHUN (yCTaHABINBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHUS, €CIM HUMEET, TO CKOJbKO, U
npoyee).

[lepexoauTth OT croBecHOW (GOPMYIHPOBKH 3amaduul K €€ anreOpandeckoi
MOJICIA C TIOMOIIBID COCTABJICHUSI YPABHECHUSI WM CHUCTEMbl YpaBHEHUM,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33]1a4 MOJYYEHHbIN pE3yJIbTAaT.

[IpuMEHSTH, CBOWMCTBA YMCJIOBBIX HEPABEHCTB [JI1 CPABHEHUSA, OILICHKH,
pelIaTh JUHEWHBbIE HEPABEHCTBA C OJHOW MEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DOyHKIMHA

[TornmaTe ¥ WCMONB30BaTh (DYHKIIMOHAIBHBIC TOHSITHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAYCHWsI), OMPEACNATh 3HA4YCHHE (YHKIMHA TIO0 3HAYCHUIO
apryMeHTa, OINpelessITh CBOMCTBA QYHKIUH 10 €€ rpaduKy.

Crpoutsb rpaduku d7eMeHTapHbIX QYHKIUN BUJIA:



y = kiX, y = X2, y = X3,y = [X|, Y = VX, OIHCBIBaTh CBONCTBA YHCIOBON
dbyHkIuu 1o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce oOydarOmIMiicss TOJYYHT CIEIYIOIIHE
MIPEAMETHBIE PE3YIIBTATHI:

Yucsia v BbIYMCIEHUS

CpaBHUBATH U YIIOPSAIOUYMBATH PAIUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

BoinonHaTh  apudpMeTHYecKue JIEUCTBHS C palMOHAIBHBIMU YHWCIIAMHU,
coueTass YCTHbIE M NHUCBMEHHBIE TMPUEMBI, BBIIOJHITh BBIUMCICHUS C
UppalioHaIbHBIMU YUCIaMHU.

Haxonute 3HauYeHHWs CTENEHEW C MENbIMU I[OKa3aTels MU H  KOPHEW,
BBIYUCIISITh 3HAUEHUS YHCIIOBBIX BBIPAKCHUH.

OKpyrJisiTh IEUCTBUTEIBHBIE YHCJIA, BBINOJIHATh MPUKUAKY pE3yJbTara
BBIYUCJICHUW, OLIEHKY YMCIIOBBIX BBIPAKCHUI.

YpaBHeHNS U HEPABEHCTBA

Pemiath NuUHEHBIE W KBaJApaTHbIC YPaBHEHUS, YpaBHEHUS, CBOJSIIUECST K
HUM, TIPOCTENIIINE APOOHO-pAIIMOHANIBHBIEC YPABHEHHS.

Pemiath cuctembl BYX JMHEWHBIX YpPaBHEHUN C JIBYMS NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SABJISIETCS TUHECUHBIM.

Pemiath TekcTOBbIE 3ajauu  aJireOpaundeckuM CrHocoO0OM C  MOMOIUIBIO
COCTaBJICHUS YPABHEHUS WU CUCTEMBI JIBYX YPAaBHEHUMN C IBYMsI IEPEMEHHBIMU.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUM U CUCTEM YPAaBHECHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHn (YCTaHABIMBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPaBHCHUMN PEIICHMS, €CJIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJpAaTHbIC HEPABEHCTBA, HU300paKaTh
pelIeHNe HEPaBEHCTB HA YHUCJIOBOW MPSIMOM, 3alMCHIBATH PELICHHE C MOMOIIBIO
CHUMBOJIOB.

Pemiath  cuctemMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, U300pa)xaTh pEIIEHUE CHUCTEMBbI
HEPABEHCTB Ha YUCIIOBOM MPSMOM, 3aMUCHIBATh PEUIEHUE C TIOMOIILI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUN PA3JIMYHBIX 3a]1a4.

DOyHKIUU

Pacno3naBath (PyHKIMM U3Y4eHHBIX BHJOB. IloKa3pBaThb CXEMaTHYECKU

PACIIONIOKEHNE Ha KOOPAMHATHOM II0cKOCTH TpadukoB GyHKuui Buga: Y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |x|, B 3aBucuMOCTH OT
3HaYeHu K0d()(YULIMEHTOB, OIKMCHIBATE CBOMCTBA (DYHKI[HIA.

Crtpouth U HU300paXkaTh CXEMAaTUYECKU TpaduKH KBaIpaTHUYHBIX (DYHKIUH,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (PYHKIIHH MO UX TpaduKam.



Pacno3naBaTth kBagpaTHuHyo QYHKIUIO 10 (HopMyIe, MPUBOIUTE MTPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucsioBbIe MOCIE10BATEILHOCTH U MPOrPeccum

Pacno3HaBaTh apu(METHUECKYI0 U TE€OMETPUYECKYIO IPOTPECCHU IpU
Pa3HbIX COCO0AX 3aaHMsl.

BBINONMHATE  BBIUMCIACHHUS C UCHOJB30BaHUEM (GopMyn N-ro  4jeHa
apu(MeTHYeCKO U TEOMETPUUECKOM MPOTrPeCcCrii, CyMMBI TIEPBBIX N UJICHOB.

N300paxaTh YIEHBl IOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPAMHATHOU
IJIOCKOCTH.

Pemate 3agaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4U U3 PEAIbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJBKYJISATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Kourpoubnbie IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucna u BeuMCIeHU. PaimoHanbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edso00.ru/7f415b90
bubmuorexa [JOK
2 AJIrCOpaHeCKHe BhIpaxeHILA 21 . https://m.edso00.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bu6nmoreka [JOK
4 KoopuHatet i rpaguii. Gynkin 24 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
IT 1
> OBTOpeHHE 1 000DICHHE 6 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0

8 KUIACC
KonuyectBo 4yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3ieioB M TeM (uu¢posBbie)
Ne ni/m Kourpoabsubie IIpakTHyeckue
NPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
bubnmoreka [JOK
1 Uwucna u Beruncinenus. KBagpaTHeie KOpHU 15 1

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



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

5 Uucna u Beruncienus. CTENeHsb ¢ 1ebIM 7 bubmuoreka [JOK
MOKa3aTeleM https://m.edsoo.ru/7f417af8
AnreOpanueckre BbIpaXKeHUsI. bubnuoreka [IOK

3 S 5 1
KBagparusiii TpéxuseH https://m.edsoo.ru/7f417af8

4 Anrebpanyeckue BbIPpaKECHHUS. 15 1 bubnmoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBagpaTHbIe bubnuorexa [JOK

3) 15 1
ypaBHEHUs https://m.edsoo.ru/7f417af8
VYpaBueHus u HepaBeHCTBa. CUCTEMBI bubnnoreka [JOK

6 . 13
YpPaBHEHUU https://m.edsoo.ru/7f417af8

bubmuorexa [JOK

7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK

8 DyHKIHH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
) |

o YHKUHH. THCIOBbIE QYHKLH o https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK

1 IT 2

0 OBTOPCHHE i 0000LICHHE 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
9 KIIACC
KonuyecTBo yacos DJICKTPOHHBIE
HaumeHnoBaHue pa3aeioB U TeM uudpoBbIe
Ne n/m P Konrpoabnbie IIpakTuyeckue (upp )
NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbl padoThI
pecypcbl
1 Uucna u BerauciacHus. J{eicTBUTEIbHBIC 9 but6mmoreka [IOK



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

yucia https://m.edsoo.ru/7f419d08
5 VYpaBHEeHUs 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnmnoreka HOK
OJHOM MEPEMEHHOU https://m.edso00.ru/7f419d08
3 VYpaBHeHus U HepaBeHCTBA. CUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHUH https://m.edso00.ru/7f419d08
bubnunorexa LIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7£419d08
bubnunoreka LIOK
° Dynxuun 16 1 https://m.edso0o.ru/7f419d08
6 YucioBble OCIEI0BATEIBHOCTH 15 1 ﬁg{iﬁﬁfgggﬁﬁ £419408
7 [ToBTOpEHHE, 0000IIEHUE, CUCTEMATH3 A 18 1 bubnunoreka LIOK
3HAHUU https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
IHOYPOYHOE IINTIAHUPOBAHHE
7 KIIACC
KouunyecTBO 4yacoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHust oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 [TonsiTHe panuoHaIbHOrO YKCa 1
5 Apubdmerndeckne IeiHCTBUS C 1
paIoHaIbHBIMU YHCIIAMU
3 Apudmernueckne IeHCTBHS C 1

pallnOHaJIbHBIMHA YUCJIaMHA



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

Apudmernueckne IeHCTBHS C

4 paloHaIbHBIMU YHCIIAMU
5 Apudmernueckne IeHCTBHS C
paIMoHaIbHBIMU YHCIIAMU
6 Apudmernueckue I1eUCTBUS C
paloHaIbHBIMU YHCIIAMU
7 CpaBHeHue, ynopsi04MBaHue
paIOHATIBHBIX YHCE
8 CpaBHeHue, ynops041MBaHue
paIMOHATBHBIX YHCEI
9 CpaBHeHue, ynopsao4nBaHue
paIMOHATIBbHBIX YHCE
10 Crenens ¢ HATYpaJIbHBIM bubnuotexa [JOK
IIOKa3aTeNneM https://m.edsoo.ru/7f4211de
11 Crenenb ¢ HATYpaJTbHBIM bubnmnoreka [JOK
IIOKa3aTenemM https://m.edso00.ru/7f421382
12 Crenens ¢ HaTypalIbHBIM bubnnoreka [JOK
[IOKa3aTeneM https://m.edsoo.ru/7f42154e
13 Cremnensb ¢ HATYpaTbHBIM bubnuoreka [JOK
ITOKa3aTeIeM https://m.edsoo.ru/7f4218be
14 CreneHs ¢ HaTypaTbHBIM
roKazaresem
15 Pemenrie oCHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLIEHTHI U3 PEAIbHOMN MPAKTUKH
16 Pemrenne 0oCHOBHBIX 3aV)1atI Ha 1polwu,
MIPOLIEHTHI U3 PEaIbHOM MPAKTUKH
17 Pemenrie oCHOBHBIX 3a/1a4 Ha JpoOH,

MIPOLIEHTHI U3 PEaIbHOM MPAKTUKH



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

Pemenrie 0oCHOBHBIX 3a/1a4 HA JpOOH,

18 MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
19 [Tpu3HaKK JETUMOCTH, PA3JIOKEHUS
Ha MHOYKUTEJIA HATYPaJIbHBIX YUCEIl
20 [Ipu3Haku AeTUMOCTH, PAa3JI0KEHUS
Ha MHOKUTEJIM HATypaJIbHbIX YHCell
21 Peanbnbie 3aBucumocTtu. [psmas u
o0OpaTHas MPONOPLUUOHAIBHOCTH
99 Peanbnbie 3aBucumocTtu. [psmas u
oOparHast MPOIOPIUOHATEHOCTH
93 Peanbnsbie 3aBucumoctu. [lpsmas u
o0OpaTHas MPONOPLUUOHAIBHOCTH
24 Peanbnbie 3aBucumocTu. [psmas u
oOpaTHasi IPOMOPIIMOHATIBHOCTH
o5 KonTponbHas pabota no teme
"Panimonansheie yncna"
26 bykBeHHBIE BBIpa)KEHHUS bubmmorexa LIOK
https://m.edsoo.ru/7f41feec
27 Dopmyisl
28 dopmyitel
29 Ilepemennsle. JlomycTUMbIE 3HAUCHHS
MIePEMEHHBIX
IIpeoOpa3oBanue OyKBEHHBIX
30 BBIpQ)XEHUH, pacKphITHE CKOOOK U bubmmorexa LIOK
https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeobOpazoBanre OyKBEHHBIX
31 BBIPQKCHHH, pACKPBITHE CKOOOK U bubmorexa HOK

MIPUBEICHNE TTOIOOHBIX CIaraeMbIX

https://m.edsoo.ru/7f41fd70



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

[IpeoOpazoBanre OYKBEHHBIX

32 BBIPKCHHH, pACKPBITHE CKOOOK U
MIPUBEICHNE MOIOOHBIX CIaraeMbIX
[IpeoOpazoBanue OYKBEHHBIX
33 BBIpQ)XEHUH, pAaCKphITHE CKOOOK U
MIPUBEICHUE TTOIOOHBIX CIIaraeMbIX
34 CBolicTBa CTENEHU C HATYPAJIbHBIM bubnuoreka [IOK
[IOKa3aTeeM https://m.edso00.ru/7f421382
35 CBolicTBa CTENEHU C HATYPAJIbHBIM bubnnorexa [HOK
MOKa3aTeleM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENIEHHU C HATYPAIbHBIM bubnuotexa [JOK
IIOKa3aTeNneM https://m.edsoo.ru/7f4218be
bubnmnoreka [JOK
37 Mioroerbt https://m.edsogru/7f42276e
bubnnoreka [JOK
38 Mioroerbt https://m.edsogru/7f422930
39 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmoreka [JOK
MHOT'OUYJIEHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubnmnorexa [JOK
MHOTOYWIEHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmorexa [IOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422fca
42 CrnoxxeHue, BBIYUTaHNUE, YMHOKEHUE bubnmoreka [JOK
MHOT'OUYJIEHOB https://m.edso0o.ru/7f423182
43 DopMyJIbl COKPALLEHHOTO bubnuoreka [IOK
YMHOXEHHUS https://m.edsoo.ru/7f42432a
44 @opMyIIbl COKpALIEHHOTO bubnuoreka [IOK

YMHOKEHHUS

https://m.edsoo.ru/7f42464a



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
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
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45 DopMyJIbl COKPALLEHHOTO bubmumoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f424c12
46 @opMyIIbl COKpALIEHHOTO bubnumoreka [IOK
YMHOKECHUS https://m.edsoo.ru/7f424fd2
47 dopMyIbl COKpAIEHHOTO bubmmoreka [JOK
YMHOKEHUS https://m.edsoo0.ru/7f4251d0
48 Paznoxxenre MHOrO4JIECHOB Ha bu6mmorexa [IOK
MHOXHUTENH https://m.edsoo.ru/7f423312
49 Paznoxxenre MHOrO4JIECHOB Ha bubmuorexa [JOK
MHOKUTENH https://m.edsoo.ru/7f4237fe
50 PaznoxeHnre MHOrO4wIeHOB Ha bubnuorexa [JOK
MHOXUTENIH https://m.edsoo.ru/7f4239de
51 Pa3noxxeHne MHOrO4IeHOB Ha
MHOXKHTEITH
59 KonTponbHas pabota no teme
"Anredpanyeckue BeIpaxKeHus "
YpaBHeHue, mpaBuiia
53 npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCUIILHOCTh YpaBHEHUN
JIuHeitHoe ypaBHEHHE C OJTHOM
54 IIEPEMEHHOM, pelIeHNE TMHEWHBIX
ypaBHEHUH
JIuHeitHoe ypaBHEHHE C OJTHOM
55 TepEMEHHOM, peleHne TMHEHHBIX brbmorexa IOK
P o p https://m.eds00.ru/7f420482
YpaBHCHHIA
JInHeliHOe ypaBHEHME C OQHOU
56 MepEMEHHOM, pelieHne TMHEHHBIX

YpaBHEHUU



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
https://m.edsoo.ru/7f420482

57 Pemenue 3a1a4d ¢ moMoupio bubmuorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f42064e
58 Pemenue 3a1a4 ¢ moMoIIbI0 bubmuorexa [JOK
YPaBHEHHMU https://m.eds00.ru/7f420806
59 Pemenue 3agad ¢ momoliibro bubmuorexa [JOK
ypaBHEHUU https://m.edso0.ru/7f4209a0
60 Pemenue 3va11aq C TIOMOIIIBIO bu6mmorexa [IOK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
61 JIuHeHoe ypaBHEHHE C IBYMS bubnnoreka [JOK
MIEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427c32
62 JIuneitHOe ypaBHEHUE C IBYMS bubnnorexa [HOK
MePEMEHHBIMH U €T0 TpaduK https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEWMHBIX YPaBHEHUI bubnuotexa [JOK
C IBYMsI IEPEMEHHBIMH https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTUHEIHBIX ypaBHEHUI
C IByMs IEpEMEHHBIMU
65 Cucrema 1ByX TUHEHHBIX YPaBHEHHUH
C IByMs IEPEMEHHBIMH
66 Cucrema IByX JTUHEHHBIX YpaBHEHUH
C IByMS IEpEMEHHBIMH
67 Pemenune cucrem ypaBHEHUIA bubmmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenune cucrem ypaBHEHUIA bubmmorexa [OK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUN bubmmorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemrenue cucreM ypaBHeHUH
71 Pewrenue cucreM ypaBHeHUN



https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
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79 KonrponsHas pabora o teme bu6mumorexa [IOK
"JIuneitnpie ypaBHEeHUS " https://m.edso00.ru/7f421044
73 KoopaunaTa Touku Ha IpAMOi bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
bubmmoreka [IOK
74 HucoBEIe MpoMerKyTIH https://m.edsogru/7f41dﬁ2
75 YucnoBble TPOMEXYTKH
76 PaccrosiHne Mexy IByMs TOUKaMU
KOOPJAMHATHOU IIPSIMOM
77 PaccrosiHne Mex 1y IByMs TOUKaMU
KOOPJMHATHOM MPSIMOi
78 [IpssMoyronbHas cucteMa KOOpAUHAT bubnuorexa [IOK
HAa IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHast cucreMa KOOpAWHAT bubnuoreka [IOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 ITpumeps! rpaduKoB, 3a1aHHBIX bubnnorexka [JOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 [Ipumeps! rpadukoB, 3a1aHHBIX bubnuoreka [IOK
dbopmynamu https://m.edsoo.ru/7f41ed80
82 ITpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu
83 Urenue rpauKkoB peabHbIX bubnnoreka [JOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 Urenue rpa(i)liIKOB peanbHBIX
3aBHCUMOCTEH
bubnuoreka [IOK
85 Honsrue Pynicuin https://m.edsogru/7f41ef06
86 I'padux GpyHKINT



https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
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bubmuorexa [JOK

87 CBoficTaa (yHiumii https://m.edso0.ru/7f41f078
N . bubnunoreka [HOK
88 CoficTaa (yHicunii https://m.edsogru/7f41f1fe
. bubnunoreka [HOK
89 Juneiinaz dyniuis https://m.edsogru/7f427282
. bubnnoreka [JOK
%0 Juneitnaz dyniuia https://m.edsogru/7f427412
01 [Toctpoenue rpaduka TUHEHHON bubnnoreka [JOK
byHKINN https://m.edsoo.ru/7f426d1e
92 [TocTpoenue rpaduka TuHEHHON
byHKIIUN
93 I'padux pynkumm y =[x|
94 I'paduk pynkumm y =[x|
KonTponbHas padota no teme
95 "Koopaunats! u rpa¢puku. Oynxmmun” bubnnorexka [JOK
/ Beepoccuiickast mpoBepouHast https://m.edsoo.ru/7f41f50a
pabota
96 Hrorosas koHTposIbHAs paboTa / bubnnoreka [JOK
Bcepoccuiickast mpoBepouHas paboTa https://m.edso00.ru/7f429c6¢c
IToBTOpEHNE OCHOBHBIX MOHATUN U
97 METOJIOB Kypca 7 Kjacca, 00001eHne
3HaHUH
IToBTOpEHNE OCHOBHBIX MOHATUN U
98 METOIOB Kypca 7 Kiacca, 00001ieH1e BH6J_IHOTeKa LHOK
AT https://m.edsoo0.ru/7f429f32
99 [ToBTOpEHNE OCHOBHBIX MOHSATUN U bubnnoreka [HOK

METOJIOB Kypca 7 Kiacca, 00001IeHne

https://m.edsoo.ru/7f42a0e0



https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
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3HAHUH

[ToBTOpEHNE OCHOBHBIX MOHSATUN U

100 METOJIOB Kypca 7 Kiiacca, 00001IeHne 1
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
101 METOJIOB Kypca 7 Kiiacca, 0000I1eHne 1 bubnmnorexa [IOK
Hv yp ’ = https://m.edsoo.ru/7f42a27a
3HAHUHI
IToBTOpEHNE OCHOBHBIX IMOHATHH H
102 METOJIOB Kypca 7 Kiiacca, 00001eHne 1 bubmorexa [TOK
Hu P ’ B https://m.edso00.ru/7f42a900
3HAHUHI
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
[TPOTPAMME
8 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3ydyeHusi  obOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
1 KBagpaTHblii KOpeHb U3 YHCIIa 1 bubmmorexa [TOK
AP p https://m.edsoo.ru/7f42d452
bu6mmorexa [IOK
2 TonsTue 00 MppatmoHanbHOM HHCe 1 https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe TPUOTUKCHUS 1
UppalMOHATIEHBIX YHCET
4 JlecsITHUHBIC TTPUOTMIKCHHUS 1
WPPAIMOHAIBHBIX YHCET
5 JleficTBUTENbHBIC YKCIIa 1



https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa

CpaBHeHHE IEWCTBUTEIIBHBIX YHCEI

CpaBHEHHE ICHUCTBUTENBHBIX YHUCEII

Apudmerndeckuil KBaJpaTHBIN

KOCMHUYECKHX 00BEKTOB),
JUTUTETHHOCTH TPOIIECCOB B

8
KOpEHb
9 YpaBHeHHE BHIA X = a
10 CoiicTBa apudmMeTnyecKkux bubnmoreka [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
1 CaoiicTBa apu(MEeTHICCKUX bubnuotexa [JOK
KBaJIpaTHBIX KOPHEN https://m.edsoo0.ru/7f42d862
[IpeobOpa3zoBaHKe YHUCIOBBIX
12 BBIPAXKEHUI, COIEPKALINX bubnmorexa [IOK
p » COACpRAIL https://m.edsoo.ru/7f42dd26
KBaJIpaTHBIC KOPHU
[Ipeobpa3oBaHre YHCTOBBIX
13 BBIPAKECHUH, COAEPKAIIINX bubmmorexa [IOK
P - COACpARAIL https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIC KOPHU
IIpeoOpa3oBaHme YUCIOBLIX
14 BBII) a)KI;HI/II?'I CoZepIKaIIIX bubmmorexa [TOK
P » COACpHKAIL https://m.edsoo.ru/7f42e0be
KBaJIpaTHbIE KOPHU
[TpeobOpazoBaHme YUCTOBBIX
15 BBEIpaKECHUHU, COAEPKAIINX bubmmorexa LOK
p » CONepaKart https://m.edsoo.ru/7f42e262
KBaJIpaTHbIE KOPHU
16 CreleHs ¢ IeIbIM II0Ka3aTeIeM bubmmorexa LOK
1 https://m.edsoo.ru/7f4354a4
CrannapTHas 3anuch YMCIIA.
Pasmepsl 00BEKTOB OKPYKAFOIIETO
P PYRAION Bummorexa [IOK
17 Mupa (0T AIEeMEHTAPHBIX YaCTHUIL JI0

https://m.edsoo.ru/7f436098



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098

OKpYKaIOIIeM MUPE

18 CBOMCTBA CTEIICHU C LICIbIM bubmuorexa [JOK
[I0Ka3aTesemM https://m.edso0.ru/7f435648

19 CBolicTBa CTENEHU C LIEJIBIM bubmuorexa [JOK
MIOKa3aTeIeM https://m.edso00.ru/7f435648

20 CBoiicTBa CTENIEHH C LIEJIBIM bubnmoreka [JOK
[IOKa3aTeeM https://m.eds00.ru/7f435648

21 CBoiicTBa CTENEHH C LIEJIBIM bubnnoreka [JOK
[IOKa3aTeeM https://m.edsoo.ru/7f43599a

99 CBolicTBa CTENEHHU C LEJIBIM bubnnorexa [HOK
MOKa3aTeleM https://m.edsoo.ru/7f435ed6

23 KBanpathslii TpéxusieH

24 KBanpaThslii TpéxuiieH

o5 Paznoxxenue kBapaTHOTrO bubnuotexa [JOK
TPEXUIIEHA HA MHOKUTEIN https://m.edsoo.ru/7f42fd38

26 Pa3noxxeHne kBazpaTHOrO bubnuoreka [IOK
TpEXUJIEHA Ha MHOKHUTEIH https://m.edsoo.ru/7f42fd38
KonTponbHas paboTa mo Temam

27 "KBa,[I[)paTHBIe EOpHI/I. Crenenu. bubnuorexa LIOK
Kpapatibiii Tpexaen” https://m.edso0.ru/7f42ec80

bubnnoreka [JOK

28 Anrebpanecias Apodk https://m.edsogru/7f430382
JlomycTuMble 3HAYEHUS

29 MePEMEHHBIX, BXO/SIINX B
anredpanvecKue BeIPaKeHUs
JlonycTuMble 3Ha4eHUS

30 MePEMEHHBIX, BXO/ISIINX B

anreOpandyeckre BhIpasKeHUs



https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382

31 OCHOBHOE CBOWCTBO bubmuorexa [JOK
anredpanveckoi qpoou https://m.eds00.ru/7f4308e6
bubmuorexa [JOK
5 .
3 Cokpauetiite 1podeit https://m.edso0.ru/7f430a8a
. bubnmoreka [JOK
33 Coxpauerne apobeit https://m.edsoo.ru/7f430f44
. bubnuorexa [JOK
34 Coxpauerne apobeit https://m.edsoo.ru/7f430f44
35 Crnosxenue, BBIMUTAHUE, YMHO)KEHHE bubnnorexa [HOK
U JICJICHHE alireOpandecKux Apooeit https://m.edsoo.ru/7f43128c
36 CnoxxeHue, BRIYUTAHUE, YMHOKEHUE bu6mmoreka [IOK
U JIeTICHUE anreOpandecKux apooei https://m.edsoo.ru/7f4315c0
37 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubnmnorexa [JOK
U JIeJIeHne anreopandeckux Jipooei https://m.edsoo.ru/7f4318¢2
38 CrnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubnuorexa [JOK
U JeTieHue anreOpandeckux apooei https://m.edsoo.ru/7f431a20
IIpeoOpa3oBaHye BEIpAKEHUM,
39 cop e >Ilja ux anred I:qucxne bubmorexa HOK
Acpatl P https://m.edso0.ru/7f43259c
npobu
[Ipeobpa3oBaHue BhIpaXKEHUH,
40 cop e >Ir<)a uX anred I;I/I‘IeCKI/Ie bubmmorexa [JOK
Feprartt p https://m.edsoo.ru/7f432736
Ipodu
[Ipeobpa3oBaHue BhIpaXKEHUH,
41 cop e xrc)a ux anred IZ.I/I‘-ICCKI/IC bubmmorexa [JOK
ACpXatn P https://m.edso00.ru/7f432736
npobu
42 Kontponbhas paboTa mo Teme bubnnoreka [HOK
"Anrebpanueckas 1poon" https://m.edso00.ru/7f431d36
43 KBagparnoe ypaBHeHHE bubmuorexa [JOK



https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36

https://m.edsoo.ru/7f42eela

44 HemnonHoe kBagpaTHOe ypaBHEHUE bubmmorexa [JOK
o P https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagpaTHoe ypaBHEHUE bubmorexa LHOK
o P https://m.edsoo.ru/7f42eela
46 dopMyita KOpHEH KBaJIpPaTHOTO bubnmoreka [JOK
ypaBHEHUS https://m.edsoo0.ru/7f42f158
47 @opMyita KOpHEH KBaJPATHOIO bubnnorexa [HOK
ypaBHEHUs https://m.edsoo.ru/7f42f3f6
®opMyita KOpHEH KBaJPATHOIO bubnuoreka [IOK
48
YpaBHEHUS https://m.edsoo.ru/7f42f5a4
bubmuorexa [JOK
49 Teopema Bitera https://m.edsoo.ru/7f42fefQ
bu6nmoreka [JOK
50 Teopema Bitera https://m.edso0.ru/7f430076
51 Pemenue ypaBHeHUH, CBOASIIUXCS K bu6mmoreka [JOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c542
59 Pelrenre ypaBHEHUH, CBOAAIIUXCS K bubnnoreka [JOK
KBaJpaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreitmme qpoGHO- bu6mmorexa [IOK
palMoOHAIbHBIE YPABHEHUS https://m.edso0.ru/7f4328c6
[Ipocreiimme npoGHO- bubnuoreka [IOK
54
palMOHAIBHBIE YPABHEHHUS https://m.edsoo.ru/7f432b6e
55 Penienne TekCTOBBIX 3a/1a4 C bu6mmorexa [IOK
IMOMOIIBIO KBAJAPaTHBIX YPAaBHEHUN https://m.edsoo.ru/7f42f75c
56 Pemienne TeKCTOBBIX 3a1a4 C bubmuorexa [JOK
MOMOIIBIO KBAJPaTHBIX YPAaBHEHUI https://m.edsoo0.ru/7f42f8f6
S7 KonTponbHas pabota mo Teme bubnmoreka [JOK



https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6

"KBanpaTHble ypaBHeHuUs"

https://m.edsoo.ru/7f4301f2

58

59

60

61

JIuHeitHOE ypaBHEHUE C IBYMsI
MIEPEMEHHBIMH, €T0 rpauK,
MPUMEPHI pEIICHUs] YpaBHEHU B
LENBIX YUCIIAX

JIuHeitHOE ypaBHEHUE C IBYMsI
MIePEMEHHBIMH, ero rpaduK,
MIPUMEPHI PEIICHUS] YPABHEHHM B
LEJIBIX YUCIIax

JluneitHoe ypaBHEHUE C IBYMS
MIePEMEHHBIMH, ero rpaduK,
MIpUMEpPHI PElIeHUs YPaBHEHUN B
LENbIX YUCIIAX

Pemenue cucrem 1ByX JIMHENHBIX
YpaBHEHUH C IByMs IEPEMEHHBIMU

62

Pemenne cucreM nByX JIMHEWHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMU

63

64

Pemrenne cucreM AByX JIMHEWHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMU
IIpuMepsl perieHus cucrteM
HEJIMHEHHBIX YPABHEHUH C IBYMs
[IEPEMEHHBIMU

65

[Ipumeps! penieHus cucrtemM
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

66

I'paduaeckas naTEpIIpETALIHS
YpaBHEHHUSI C ABYMS [IEPEMEHHBIMU U
CHUCTEM JIMHEHHBIX YPaBHEHUM C

bubmuorexa [JOK
https://m.edsoo.ru/7f43d6d6



https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f43d6d6

ABYMA ICPECMCHHBIMHA

I'paduueckas uHTEpIIpeTalus

67 YPaBHEHUS C JBYMS IIEPEMEHHBIMU U bubnuoreka [IOK
CUCTEM JIMHEMHBIX YPABHEHUH C https://m.edso0o.ru/7f43d6d6
JBYMsI IEPEMEHHBIMU
68 Pemenne TekCTOBBIX 3aJa4 ¢
IIOMOIIBIO CUCTEM YPAaBHEHHU
69 Pemenne TekcTOBBIX 3a7a4 ¢
IIOMOLIBIO CUCTEM YPAaBHEHH
70 Pemrenne TekcTOBBIX 3a1a4 €
ITIOMOILBIO CUCTEM YPABHEHUI
71 YucnoBble HEPABEHCTBA U UX
CBOMCTBA
79 YucoBble HEPABEHCTBA U UX
CBOMCTBA
73 HepaBeHCTBO ¢ 0/1HOM MTepeMeHHOM
74 JInHeliHbIE HEPABEHCTBA C OTHOU bubnnoreka [JOK
IIEPEMEHHOM U UX PEILECHUE https://m.edso00.ru/7f42c692
75 JInHeHbIe HEpaBEHCTBA C OJHOM bubnuoreka [JOK
IIEPEMEHHOMN U UX pELICHUE https://m.edso0.ru/7f42c840
76 JInHeliHbIE HEPABEHCTBA C OTHOU
IIEPEMEHHOMN U UX pEIICHUE
77 CucreMbl TMHEVHBIX HEPABEHCTB C bubanorexka [JOK
OJIHOM NIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f42cb88
78 CucrteMbl TMHEWHBIX HEPABEHCTB C bubnuorexa [JOK
OJIHOV MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TMHEMHBIX HEPABEHCTB C

OJIHOV MEPEMEHHON U UX PEIICHUE



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c

N300paxeHune penieHus TMHSHHOTO

80 HEpPaBCHCTBA M MX CUCTEM Ha bubmorexa LHOK
P . . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPSIMOK
N300pakeHne peneHns TMHEHHOTO
81 HEPaBEHCTBA M UX CUCTEM Ha buGnnorexa LIOK
P . . https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MPSMOIA
KonTtponbHas pabora 1o remMam
82 "Hepasencra. CUCTEMBI
ypaBHEHHH"
bubmuorexa [JOK
I1
83 OUATHE (yHicuii https://m.edsoo.ru/7f433c12
84 OO6nacTh ornpeneaeHus: © MHOXKECTBO bubnnoreka [JOK
3HaYeHUH PYHKIUU https://m.edsoo.ru/7f433d84
85 CrniocoObI 3a1anust PyHKIHIA
86 I'padux pyHKIINHN
87 CaoiicTBa pyHKINHU, UX
oToOpaxkeHue Ha rpaduke
88 Urenue u noctpoeHue rpadukoB
byHKIMIT
89 [Tpumeps! rpadukoB GyHKINH,
OTPaKAMOIINX PeaTbHBIE MPOIECCHI
OYHKIMH, OMMUCHIBAIOINE MPSMYIO U
90 06y aTLI-II POIIO I/I:Il-IaJIBHF;Ie ’ bubmorexa [JOK
PATHYIO NPOHOpH https://m.edsoo.ru/7f434bbc
3aBHUCHUMOCTH, UX TpaduKu
91 ['unepbomna
bubmuorexa [JOK
92 r 0
Hmepoona https://m.edsoo.ru/7f4343e2
93 I'paduk pynkmmm y = x> bubmuorexa [JOK



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2

Oynkun y =X,y = X%,y = VX, y =

https://m.edsoo.ru/7f434572

bubmuorexa [JOK

94 X|; rpaduaeckoe pereHne
IxJ; rpagm P 5 https.//m.eds00.ru/7f434d38
YPaBHEHHI U CUCTEM ypaBHEHUI
IToBTOpEHME OCHOBHBIX IIOHATHI U
METOJIOB KypCOB 7 1 8 KJIacCOB,
95 0606HI€HI/IZF;H21HI/II7I / Bubmiorexa LIOK
. https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoBepodHas
pabora
HToroBast KOHTpOJIbHAS paboTa /
96 Bceepoccuiickas nposepoyHas Bubmiorexa ITOK
p PoBep https://m.edsoo.ru/7f434eb4
pabora
[ToBTOpEHME OCHOBHBIX MOHATHI U
97 METOJIOB KypCOB 7 M 8 KJIacCOB,
0000111eHNE 3HAHUHA
[ToBTOpEHUE OCHOBHBIX MOHITUN U
98 METOIOB KYpCOB 7 1 & Ki1accoB Bubmzorexa LIOK
7108 KYP . ’ https://m.eds00.ru/7f43736¢
0000111eHE 3HAHUH
[ToBTOpEHUE OCHOBHBIX MOHITUN U
99 METOJOB KypcOB 7 U 8 KJIaCCOB bubmorexa [IOK
/OB KYP . ’ https://m.edso00.ru/7f437510
000011IeHE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHTHI U
100 METOJIOB KYPCOB 7 ¥ 8 KJ1aCCOB Brbmuotexa IOK
P . ’ https://m.edso00.ru/7f4376b4
000011IeHE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHI U
101 METOIOB KYPCOB 7 M 8 KJIAaCCOB Bubmiorexa LJOK
/OB KYP . ’ https://m.edso0o0.ru/7f436b88
000011IeHNE 3HAHUNA
102 IloBTOpEHNE OCHOBHBIX MOHATUH U bubnuoreka [IOK



https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88

METOJI0B KypcoB 7 U 8 KJIacCOB,
000011eHNE 3HAHUHA

https://m.edsoo.ru/7f437858

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102 6 0
9 KIIACC
KosmuecTBo yacos JJIeKTPOHHbIE
Ne ara ndposbie
n/n Tewa ypoxa Bcero Konrpobibie  Ipakririeckie f3yqemm :)Iﬁlg;l;OBaTenbm,le
padoThbI padoTbI pecypes!

Pammmonansnable yncna,

UppalMOHATIbHBIE YKCIIa, KOHEYHBIE U 1

OeCKOHEYHBIE JECSITUUHBIE JPOOH

MHO0X€eCTBO I€HCTBUTENBHBIX YUCEIT;

JeICTBUTENbHBIE YUCIIa KaK 1

OeCKOHEYHBIE JECSITUUHBIE JPOOH

B3auMHO 01HO3HaYHOE COOTBETCTBUE

MEXy MHOXKECTBOM JEHCTBUTEIBHBIX 1

4KCeNl 1 MHOXKECTBOM TOUEK

KOOPJIMHATHON IIPSAMOM

CpaBHeHuE IENCTBUTENBHBIX YUCEI,

apupMeTHIECKre NeHCTBUS C 1

JENCTBUTEIBHBIMU YNCIIaMU

[TpuOmmkE€HHOE 3HAUEHUE BEIUYUHBL, 1

TOYHOCTH HpI/I6J'II/I}KeHI/IH

Oxpyrienue yucen

Oxpyrienue yucen



https://m.edsoo.ru/7f437858

[Ipukuaka u olleHKa pe3yabTaTOB

8
BBIYHCIIEHUH
9 [Ipukuaka u olieHKa pe3yabTaToOB
BBEIYMCIICHUN
10 JIuneiinoe ypaBHeHue. Pemenue bubnmorex [JOK
YpaBHEHUH, CBOJAIIMXCS K TUHEUHBIM https://m.edsoo.ru/7f43bf66
11 JIuneitnoe ypaBHeHue. Pemenue
YpaBHEHUM, CBOJALIUXCS K TUHEHHBIM
KBanparnoe ypasaenune. Pemenne
12 aB}I;)eHI/Iﬁ Cyl})O SIIIUXCSL K bubnmorexa [IOK
yp » CBOLIM https://m.edso00.ru/7f43c542
KBaIPaTHBIM
KBanparnoe ypaBuenue. Pemenue
13 aBHEHUH, CBOIAIINXCSA K bubnorexa [IOK
yp ’ https://m.edso00.ru/7f43c542
KBaJIPaTHBIM
14 bukBagpaTHbIE YpaBHEHUS bubmmorexa [IOK
p P https://m.edsoo.ru/7f43c3d0
15 bukBagpaTHbIe ypaBHEHUS bubmmorexa [IOK
P yp https://m.edsoo.ru/7f43c3d0
IIpumepsl pelieHns: ypaBHEHUN
16 TpeThbel U 4YeTBEPTON CTeNeHen
pa3lioKEeHUEM Ha MHOXKHUTEIN
[IpuMeps! perieHus ypaBHEHUI
17 TPETbEW U YETBEPTON CTENEHEN
pa3NoKeHHEM Ha MHOKUTEITU
18 Pemenne npoOHO-panoHaIbHBIX bu6mmorexa [IOK
YPaBHEHUU https://m.eds00.ru/7f43c9b6
19 Pemenne npoOHO-paliMOHAIBHBIX bubnmoreka [JOK

ypaBHEHU M

https://m.edsoo.ru/7f43c9b6



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

Pemenne TeKCTOBBIX 3a1a4

20
areOpanyeckuM MeTOJOM
21 Peuienne TeKCTOBBIX 3a/1a4
anreOpanvdeckuM METO0M
99 Penienne TekcTOBBIX 3a1a4
areOpanyeckuM MeTOJIOM
93 KonTtponpsHas pabora o Teme
"VpaBHeHUs ¢ OAHOU TepeMeHHO"
24 VYpaBHeHUE ¢ IBYMS IEPEMEHHBIMHU U bubnnoreka [JOK
ero rpaduk https://m.edsoo0.ru/7f43d0b4
o5 YpaBHEHHE C ABYMS IEPEMEHHBIMU U bubnnorexa [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JIMHEHHBIX ypaBHEHUI
C IByMsl IEPEMEHHBIMH U €€ pelIeHne
97 Cucrema 1ByX JTUHEHHBIX YpaBHEHUM
C IByMsl IEPEMEHHBIMH U €€ pelieHne
28 Cucrema 1ByX JTUHENHBIX YPAaBHEHUM
C IByMs IEPEMEHHBIMU U €€ pelICHUE
29 Cucrema 1ByX JTUHEHHBIX YpaBHEHHM
C IByMsI IEPEMEHHBIMH U €€ pelieHne
Pemenue cucrem 1B aBHEHUN,
30 OJTHO M3 KOTOPBIX nn}lfixeggoe, a Jpyroe bubmmorexa [JOK
B https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEeHU
Pemenue cucrem 1B ABHEHUH,
31 OJIHO U3 KOTOPBIX nn}lfixe;llgoe, a 1pyroe bubmmorexa LIOK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEHU
32 Pemenue cucrem 1ByX ypaBHEHMIH,

OJHO U3 KOTOPBIX JIMHENHOE, a APYroe



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

— BTOpPOM CTENEHU

Pemuienue cucrtem IByX ypaBHEHUH,

33 OJTHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe
— BTOpPOH CTEIIEHU
['padmyeckas uHTEpIpETALUS
34 CHUCTEMBI YPaBHEHUH C TBYMS
NePEMEHHBIMHU
35 Pemenme TekcTOBBIX 3a/1a4
anredpandeckum crnocodom
36 Pemienue TekCTOBBIX 3a/1a4
anreOpanyecKuM crnocobom
37 KonTponbhas pabota nmo Teme
"CucreMsl ypaBHEHUN"
38 HucnoBsle HEPABEHCTBA U UX
CBOMCTBa
39 UucnoBble HEPABEHCTBA U UX bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIunHeliHble HEpAaBEHCTBA C OQHOU bubnuoreka [IOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JIvHeitHbIe HEpaBEHCTBA C OHOM bubnmuotexa [JOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 Jlunelinbie HEpaBEHCTBA C OJTHOM bubnmnoreka [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TUHEHHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U X PELICHUE
44 CucreMbl TUHEMHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHOM U UX PEILICHUE
45 CucTemMbl TUHEHHBIX HEPABEHCTB C



https://m.edsoo.ru/7f43ad5a
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OJIHOM IIEPEMEHHOM U UX PEIICHUE

46 KBagpaTHbie HEpaBEeHCTBA U MX bubnnoreka [HOK
pelieHue https://m.edso0.ru/7f43b098
47 KBaaparHble HEpaBEHCTBA U UX bubnmoreka [JOK
peuieHue https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBeHCTBaA U UX bubmmoreka [IOK
pelienune https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HepaBeHCTBA U HX
pelieHue
50 KBanparHble HepaBeHCTBA U HX
pelieHue
I'paduueckas uaTepnperanus
o1 ng;bBeHCTB u CI/ICTSMI;ep:BeHCTB c bubmmorexa LOK
https://m.edso00.ru/7f43b098
JIBYMsI TIEpEMEHHBIMH
I'padmuueckas unTepripeTanys
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMSI TIEpEMEHHBIMH
53 Konrponbnas pabora no reme
"HepaBencrsa"
54 KBanparuunas ¢pyHkius, e€ rpaduk u bubnnoreka [JOK
CBOMCTBA https://m.eds00.ru/7f4396¢6
55 KBanparuunas ¢pyHkius, e€ rpaduk u bubnuoreka [IOK
CBOMCTBa https://m.edso00.ru/7f439842
56 Kanparuunas ¢pynkuus, e€ rpagux u bubmuorexa [IOK
CBOMCTBA https://m.edsoo0.ru/7f4399b4
57 [Tapa6omna, KOOpAUHATHI BEPITHHBI bubnnoreka [JOK
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl https://m.edso0.ru/7f439eb4
58 [Tapa6omna, KOOpAUHATHI BEPITHHBI bubmuorexa [JOK



https://m.edsoo.ru/7f43b098
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napaboIIbl, 0Cb CHMMETPHH 11apadoIbl

https://m.edsoo.ru/7f43a03a

59 [Tapa6oma, KOOpAUHATHI BEPITHHBI bubnnoreka [HOK
napaboJibl, 0Ch CHMMETPHH MapadoIIbl https://m.edsoo.ru/7f43alac
60 [TapaGosna, KOOPAUHATHI BEPIIMHbI bubnmoreka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a31e
61 [TapaOousa, KOOpAMHATHI BEPLUIMHBI bubmmoreka [IOK
napaboJIbl, OCh CHMMETPHUU TTapadoIIbI https://m.edso0o.ru/7f43a526
62 [TapaGosna, KOOPAUHATHI BEPIIMHbI
napaboIIbl, 0Cb CHMMETPHH MapadoIbl
63 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
64 I'paduku Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
65 I'paduxu pynxmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
66 I'paduxu pynxmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
67 I'paduxu pynkumii: y = kx, y=kx +
b, y=k/x, y=x3, y=vX, y=[X|
68 I'paduku pynkumit: y = kx, y=kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTtponbHas pabora o Teme bubnnoreka [JOK
"OyHkuun" https://m.edsoo.ru/7f43ab84
70 [ToHsTHE YMCIOBOM bubmuoreka [JOK
MOCJIEJOBATEIbHOCTH https://m.edsoo.ru/7f43e6c6
3alaHue MOCIe10BaTEIbHOCTH
. . bubnmoreka [JOK
71 PEKyppeHTHOHI (OpMYIIOi 1

dbopmyI0ii N-TO YiIeHa

https://m.edsoo.ru/7f43ebda
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Apudmerndeckas 1 reoMeTprUIecKas

bubmuorexa [JOK

72 IIPOrPeECCUU https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas 1 reoMeTpUIecKas bubnuoreka [IOK
IIPOrPECCUU https://m.edsoo.ru/7f43f3b4
®opmyibl N-TO YiieHa

74 apupMETUUECKON U TEOMETPUUECKON bubnnoreka [HOK
MIPOTPECCHil, CYMMBI IEPBBIX N https://m.edsoo.ru/7f43f58a
YIEHOB
@®opmynbl N-TO YieHa

75 apuQMeTUYECKON U reOMeTPUUECKOI bubnuorexa [JOK
MIPOTPECCHil, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43ef2c
YJICHOB
®opmynbl N-TO YieHa

76 apu(MeTHUECKONH U TeOMeTPUIECKOM bubnnoreka [JOK
IIPOTPECCUM, CYMMBI IIEPBBIX N https://m.edso0.ru/7f43f0c6
YWICHOB
®opMyIsl N-TO YiIeHa

77 apu(MeTHUECKON U TeOMEeTPUIECKOM bubnnoreka [JOK
MIPOTPECCUM, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43f72e
YJIEHOB
@opmysl N-TO YIeHa

78 apupMeTUIECKON U TEOMETPUUECKON bubnuoreka [JOK
IIPOrPECCUM, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43f8a0
YJIEHOB
N3o00pakeHne 4aeHOB

79 apupMeTUIECKON U TEOMETPUUIECKON

MPOTpeCcCHil TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH



https://m.edsoo.ru/7f43ed7e
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80

N3o0paxeHue 4ieHOB

apupMETUYECKON U TEOMETPUUECKON

MPOrpeccuil TOUKaMu Ha
KOOPJMHATHOM IJIOCKOCTH

81

JInHelHbI 1 KCIIOHEHIIUATIbHBIN
poct

82

Crno’xHbI€ POLIEHTHI

bubmuorexa [JOK
https://m.edsoo.ru/7f43fe0e

83

Crno’xHbI€ POLIEHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f4401a6

84

KonTtponsHas pabora o Teme
"YyctoBbIE MIOCIEA0BATEIHLHOCTH "

bu6mmoreka [IOK
https://m.edsoo.ru/7f440418

85

IToBTOpEHME, 0000IICHUE 1
CHCTEeMAaTU3alys 3HaHuM. 3aIkCh,
CpaBHEHUE, JEHUCTBUS C
JIEUCTBUTEILHBIMH YUCIIAMHU,
YHUCIIOBAs TPSIMast

86

87

88

[ToBTOpenwue, 060061IIeHUE U

cucreMarusanus 3HaHul. [IponeHTsl,

OTHOILIEHHUSI, TPOTIOPLIUN

[ToBTOpeHnue, 06001IeHNE U
cUcTeMaTH3aIlus 3HaHUH.

Oxkpyrienue, npuOIMKeHne, OleHKa

[ToBTOpenwme, 0600IIEHNE 1
cucTeMaTu3anud 3HaHuu. Pemenue

TCKCTOBBIX 3aga4 apI/I(I)MCTI/I‘-ICCKI/IM

Coco0oM

bu6mmorexa [IOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpeHnue, 0600IIEeHNE 1

bu6mmoreka [IOK
https://m.edsoo.ru/7f443cd4
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cucTeMaTu3anusd 3HaHuu. Pemenue
TEKCTOBBIX 33J1a4 apu(PMETHICCKUM
cIocoooM

[ToBTOpeHue, 0600IICHNE 1
cucreMaru3anys 3Hanui. Pemenne

bubmuorexa [JOK

%0 TEKCTOBBIX 3a71a4 apU(PMETUIECCKIM https://m.edsoo.ru/7f443fea
crocooomM
[ToBTOpenue, 0600IICHNE U

01 CHUCTEMAaTH3alIMs 3HAHUH. bubmuorexa [JOK
[Ipeobpa3zoBanue anredpanyeckux https://m.edsoo.ru/7f4441ca
BBIPAXCHHM, TOMYCTHMbIE 3HAYCHHUS
[ToBTOpEHHME, 0000IICHUE 1

92 CHUCTEMAaTH3alIMs 3HAHUH. bubmuorexa [JOK
[TpeobpazoBanue anredpanyeckux https://m.edsoo.ru/7f444364
BBIPAXCHUH, TOMMYCTHMbIE 3HAYCHHUS
[ToBTOpenwue, 060061IIeHUE U

93 CcHUCTeMaTH3alys 3HaHW. bubmuorexa [JOK
[TpeobpazoBanue anredpanyeckux https://m.edsoo.ru/7f4446f2
BBIPAXCHHH, TOMMYCTHMbIE 3HAYCHHUS
[ToBTOpeHnue, 06001IeHNE U

94 cUCTEeMaTU3aIus 3HaHUM. bubnmnoreka [JOK
[IpeoOpazoBanue anredOpanyecKux https://m.edsoo.ru/7f444a94
BBIPAXCHHH, TOMMYCTHMBIC 3HAYCHHUS
[ToBTOpeHnue, 06001IeHNE U

95 cucTeMarusanus 3HaHui. OyHKIMH: bubmuorexa [IOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edso0o.ru/7f444c56
byHKIMMA

9 [ToBTOpenue, o6o0IICHNE U bubnuoreka [IOK

cucremaTusauus 3HaHuil. OyHkuuu:

https://m.edsoo.ru/7f444f44
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IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX
byHKIMHA

97

[ToBTOpeHue, 0600IICHNE 1

cucremaTusauus 3HaHuil. OyHKuuu:

IIOCTPOEHUE, CBOMCTBA N3yYEHHBIX
byHKIII

bu6mmoreka [IOK
https://m.edsoo.ru/7f44516a

98

99

100

101

IToBTOpEHHKE, 0000IIICHUE 1

cucremaTusauus 3HaHuil. OyHKuuu:

IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX
byHKIII

[ToBTOpEHHME, 0000IICHUE 1
CcHUCTEMaTH3aIMs 3HAHWA.

I'paduueckoe pemenne ypaBHeHUN U

HUX CUCTEM

[ToBTOpenue, 06001IeHUE U
cUcTeMaTH3aIlus 3HaHUH.

I'paduueckoe perieHne ypaBHEHUH U

HUX CUCTEM

Hrorosas KOHTPOJIbHAaA pa60Ta

bubmuorexa [JOK
https://m.edsoo.ru/7f4452¢e6

bubmuorexa [JOK
https://m.edsoo.ru/7f445516

102

O00011eHNe U CUCTEMATU3ALIS
3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHONM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTara
1 Yucna u BIYMCICHUS
11 BoinonHATe,  coyeras  yCTHbIE UM INHUCBMEHHBIE  HPHUEMBI,
' apupMeTHyecKue JeHCTBUSA C pallMOHAIbHBIMU YUCIAMU
HaxoauTe ~ 3HaueHUs  YHUCIOBBIX  BBIPAXEHUH,  NPUMEHATH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIPQ)XEHUH, collepKallluX OObIKHOBEHHBIE U JIECATUYHBIE IpOOH
Ilepexoguts OT omHOM (opMbl 3amMcu 4YMcen K  JApYroi
13 (mpeoOpa3oBBIBaTh  JECATHYHYIO  JIpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B JIECSATUYHYI, B YaCTHOCTH, B OECKOHEUHYIO
JECSITUUHYIO JIpOOB)
1.4 CpaBHUBaTh U YIOPSAOYMBATh PAllMOHAJIbHBIE YUCIIA
1.5 OxpyrmsTh uncia
BbBINONMHATE NPUKUAKY M OLEHKY pe3ylbTaTa BBIYMCICHHUH, OLEHKY
1.6 3HAQYEHWM YHMCIIOBBIX BBIPDAXKECHHMI. DBBINONHATE nIEWCTBUSA €O
CTENEHSIMH C HaTypaJIbHBIMU I10Ka3aTeIsIMU
17 [IpuMeHATh NpU3HAKU JACITUMOCTH, Ppa3JIOKEHHE Ha MHOXHUTEIU
' HaTypaJIbHBIX YHCEll
Pemarh  mpakTUKO-OpMEHTHUPOBAaHHBIE  3a/layd,  CBS3aHHbBIE C
OTHOIIIEHUEM BEJIMYMH, IIPONOPLUOHATIBHOCTHIO BEJIMYMH,
1.8 MPOLIEHTAMHU, HWHTEPIPETUPOBATh pE3YyNbTaThl pEIIeHUs 3aaad C
y4€TOM OTpaHMUYEHUM, CBA3aHHBIX CO CBOMCTBAMHM PacCMaTPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BoIpaKEHUS
21 Hcnonb3oBark anreOpanveckyr0 TEPMUHOJOTHIO U CHMBOJIHKY,

MPUMEHSTH €€ B MPOIIECCe OCBOSHHSI YUEOHOTO MaTepraa




Haxomuth 3HaueHuss OYKBEHHBIX BBIPAKEHUH TMPH  3aJlaHHBIX

22 3HAUEHUAX [1EPEMEHHBIX
23 BbimonHATe TpeoOpa3oBaHMsl IEJNOTO BBIPAXKEHHUS B MHOTOWICH
' MIPUBEICHUEM MOJI0OHBIX CIaraeMbIX, PACKPBITUEM CKOOOK
BbInonHAT, yMHOKEHHE OJHOWIEHAa HA MHOTOYJIEH M MHOTOWIEHA Ha
2.4 MHOTOWIEH, NPUMEHATh (OpMyJbl KBagpaTra CyMMBI M KBajpara
pasHocTu
OcyiecTBIATh pa3aoKeHUe MHOTOUJICHOB Ha MHOXKUTEJH C ITOMOIIIBIO
2.5 BBIHECEHMSI 32 CKOOKHM OOILEro MHOXKUTEIIS, TPYIIIUPOBKYU CIAraeMbIX,
pUMeHEeHUs (HOPMYIT COKPAIIEHHOTO YMHOKEHUS
oy [IpumensTh mpeoOpazoBaHUsI MHOTOUJICHOB ISl PELICHUS Pa3IUYHBIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXHBIX IIPEMETOB, U3 pealbHON MIPAKTUKU
97 Hcnonb30BaTh CBOWCTBA CTEMEHEW C HATypajlbHBIMU IOKa3aTeNsMU
' JUTSL TPE0OPa30BAHMS BRIPAKESHUH
3 YpaBHCHHS 1 HEPABCHCTBA
Pemate nMHEWHBIE ypaBHEHHs C OJHOW IEPEMEHHOMW, IPUMEHSS
3.1 IIpaBWIa MepeEXoaa OT UCXOJHOTO YPaBHEHMSI K PAaBHOCHIBHOMY €MY.
[IpoBepsTh, SABISIETCA JIU YUCIO KOPHEM ypaBHEHUS
3.9 [IpumensTp rpaduueckue METOAbl NPHU  PEIIEHUU JIMHEHHBIX
' YPaBHEHUH U UX CUCTEM
33 [TonGupath npuMepsl Hap YUCe, SABISIOMUXCS PElIeHUEM JIMHEHHOTro
' YpaBHEHHUSI C ABYMsI IEPEMEHHBIMU
CtpouTth B KOOPAMHATHOM MIIOCKOCTH IrpauK TMHEHHOTO ypaBHEHUS C
3.4 IBYMsI TIEPEMEHHBIMH; MOJIb3YACh TpapuKOM, MPUBOAUTH MPUMEPHI
pelLlIeHNs] ypaBHEHUS
35 Pemartp cucteMsl ABYX JTMHEMHBIX YPABHEHUM C IBYMs IEPEMEHHBIMH,
' B TOM YHCJI€ TpaPUIECKH
CocTaBnaTh U pemarh JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH 110 YCIOBUIO 3a/1a4l, MHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ MOJY4YeHHbIN pe3ysbTar
4 Koopaunats! u rpaduku. OyHKIIMN
N3o0paxkaTh Ha KOOPAWHATHON MPSIMON TOYKH, COOTBETCTBYIOIIHE
4.1 3alaHHBIM KOOpJAMHATaM, JIy4M, OTPE3KH, HHTEpPBAJbl, 3allMCHIBATh

YHCIIOBBIE TPOMEKYTKH Ha alNredpandeckoM s3bIKe




OrMeyaTh B KOOpHHHaTHOﬁ INIOCKOCTH TOYKH IIO0 3aJaHHBIM

4.2
KOOpJIUHATAM
13 Crpoutsb rpaduku nmuHeHbIX GyHKuuid. CTpouts rpadux GyHKIHN Y
' = [x|
OnuceiBaTh € MOMOIIBI0 (DYHKIUN HM3BECTHBIC 3aBUCUMOCTU MEXY
4.4 BEJIMYMHAMHU: CKOPOCTb, BpEMsI, PACCTOSHHUE, LEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOIUTENILHOCTD, BpeMsi, 00bEM paboThI
4.5 HaxoauTth 3HaueHne GyHKIIUU 110 3HAYEHUIO €€ apryMeHTa
[lonumarp rpaduueckuii crmoco0 MPENCTaBICHUS U aHaIM3a
4.6 nH(OpMaNMK, W3BIEKATh W WHTEPIPETHPOBATh HH(POpPMAIHIO U3
rpaduKOB pealbHBIX MPOLIECCOB U 3aBUCUMOCTE
8 KUIIACC
Kon N
IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro Ny
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTara
1 Urcna 1 BBIYUCIICHUS
Hcnonb3oBaTh  HayalbHblE  TMPEACTABIEHHUS O  MHOMKECTBE
11 NEHCTBUTENBHBIX YUCEN JIJISI CPAaBHEHUS, OKPYTJICHUS W BBIYMCIICHHA,
' n300paxkaTh JIEHCTBUTENbHBIE YHCIA TOYKAMU Ha KOOPIAMHATHOM
psIMOM
[IpumeHsITh MOHATHE apU(METHISCKOTO0  KBAJpaTHOTO  KOPHS,
12 HaXOJMUTh KBaJpaTHbIE KOPHHU, WCIONB3Yysd TMPH HEOOXOAUMOCTH
' KaJIbKYJISITOP, BBITIOJIHATE MPeoOpa3oBaHUs BBIPAKCHHM, COJIEPIKAIIIIX
KBaJIpaTHbIE KOPHHU, UCTIONB3Ys CBOMCTBA KOpHEH
13 Hcnonb3oBarh 3amucu OONBIIMX W MaNbIX YHCET C TOMOIIBIO
' JECATUYHBIX Ipo0ei u cTeneHei uncna 10
2 AnreOpandecKue BhIPaKCHHS
[IpuMeHSITh TOHSATHE CTENEHH C IEeJIbIM I[OKa3aTeleM, BBITIOIHATh
2.1 npeoOpa3oBaHusl BBIPAKCHUM, COACPKAIIMX CTEIEHH C IEIbIM
MoKazareinem
Y BBIONMHATE  TOXIECTBEHHBIE  MPEOOpPa3OBaHUS  PAIMOHATBHBIX

BBIPQKCHHII HA OCHOBE TMpaBUJI JACHCTBHI HAJ MHOTOYJICHAMH U




anre0panvdecKuMu Ipo0sMu

2.3

PaCKJ'Ia,I[BIBaTB KBaI[paTHBIfI TpéXLIJ'IeH Ha MHOXXUTCIIN

2.4

3.1

3.2

3.3

[IpumensaTh npeoOpa3oBaHUs BBIPAKEHUI ISl PEIICHUS PA3IUYHBIX

3a/1a4 U3 MAaTEeMAaTUKU, CMEXHBIX IIPEAMETOB, U3 PEAJIbHON IIPAKTUKH
YpaBHEHHUs U HEpABEHCTBA

Pemate JsMHEVHBIC, KBagpaTHbIE YPAaBHEHHWs U  PALMOHAJIbHBIC
YPaBHEHUs, CBOIALIMECS K HUM, CUCTEMBI [IBYX yYPaBHEHUHN C IBYMs

NEPpECMCHHBIMU

IIpoBoguTh NpOCTEMIIME HCCIENOBaHWS YPAaBHEHUH U CUCTEM
ypaBHEHHM, B TOM 4YHCI€ C TPUMEHEHHEM TpaduuecKux
NpeCTaBIeHUN (YyCTaHABIMBAaTh, UMEET JIM YpaBHEHHE WM CHUCTEMA

YPaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U IIPOoYee)

[lepexomute OT cnoBecHOM  (opmMynupoBKM 3amaud K €€
anreOpanveckoil MOJIENH C TMOMOIIBIO COCTABIICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBCTCTBHUU C

KOHTCKCTOM 3aJa4u HOJIy‘ICHHBIfI pe3yibTar

3.4

4.1

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB Il CPABHEHUS, OLIEHKH,
pelaTh JMHEHbIE HEPABEHCTBA C OJTHOW MEPEMEHHON U UX CUCTEMBI,
naBaTh  rpaUuecKkyr0  WJUTFOCTPAIlMI0  MHOXECTBa  PELIeHUM
HEpPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

[lonuMate ¥ HCHONB30BaTh (YHKIMOHAIBHBIE TOHATHS U SI3BIK
(TepMUHBIL, CHUMBOJMYECKHE OOO3HAYCHHUSI), OMPEACTATh 3HAUCHUE
(GyHKIMM TIO 3HAYEHUIO apryMEHTa, OMPEIEsaTh CBOWCTBA (YHKIIMH

o e€ rpaduky

4.2

Ctpouts rpaduku 371€eMEeHTapHbIX PYHKINN BUA:
y=k/x

k/x

, Y =X%, y = X3, Y = [X|, onuCBIBaTh CBOWCTBA YUCIOBON (YHKIMHU MO €&
rpaduxy




9 KIIACC

Kon IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsieMOro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yjabTara
1 Hucna 1 BIYUCICHUS
11 CpaBHMBaTh W YNOPSAOYMBATH PALMOHAIBHBIE W HPPALMOHAIBHBIE
' qucia
BoinonusaTe apudmeTnueckue IEeHCTBUS C pallMOHAIbHBIMUA YUCIIAMU,
1.2 couerass YCTHbIE U NMUCBbMEHHbIE MPUEMBI, BBIIOJHATh BBIYUCICHUS C
HppalMOHATILHBIMU YU CIIAMU
13 Haxonuth 3HaueHHs CTENEHEW ¢ LEeNbIMU IOKa3aTeNsIMU U KOpHEH,
' BBIYHCIISATh 3HAYEHUSI YUCIIOBBIX BbIPAXKEHUM
14 OKpyriaTh 1eMCTBUTENBHBIE YNCIIA, BBIIOJIHATh IPUKUIKY PE3yIbTaTa
' BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAXKEHUN
2 VYpaBHEHMSI U HEPABEHCTBA
”1 Pemarp nuHelHble W KBaJpaTHblE ypaBHEHUS, YpaBHEHUS,
' CBOJSIIMECS K HUM, NpocTeiiue TpoOHO-paliioHaIbHbIE YPAaBHEHUS
Pemate cuctemMel IByX JIMHEWHBIX YPAaBHEHUM C JBYMs II€PEMEHHBIMU
2.2 U CUCTEMBI IBYX YpaBHEHHI, B KOTOPBIX OJIHO YpPaBHEHUE HE SBISETCS
JINHENHBIM
Pemate TekcToBBIE 3a/aun alreOpanvecKuM CIOCOOOM C TMOMOIIBIO
2.3 COCTABJICHHS] YpAaBHEHHMS WJIM CHCTEMbI JBYX YPaBHEHHUH C JByMs
NIEpEMEHHBIMU
[IpoBoguTh NpOCTEMIIME HCCIEIOBaHUS YpPAaBHEHUH U CUCTEM
24 ypaBHEHMH, B TOM 4YHCI€ C TpPUMEHEHHEM TpaduyecKux
' NpeACcTaBiIeHUN (HampuMep, YCTaHABINBATh, UMEET JI YpPaBHEHUE WU
CUCTEMa YpaBHEHUU pelleHus], €CIIU UMEET, TO CKOJIBKO)
Pemlate  nMHEHHBIE  HEPABEHCTBA, KBAJApPAaTHBIE  HEPABEHCTBA,
2.5 n300pakaTh pEIICHUE HEPABEHCTB HA YMCJIOBOW MPSMOM, 3alUCHIBATh
penieHue ¢ NOMOLIBI0 CUMBOJIOB
26 Pemlate cuctembl JIMHEWHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB,

BKIIIOYAIOIIME KBaJpaTHOE HEPAaBEHCTBO, W300pakaTh peIICHUE




CUCTCMblI HCPABCHCTB Ha YHCIOBOM HpHMOﬁ, 3alMUCbIBATh PCUICHUC C

IIOMOIIBXO CMMBOJIOB

2.7

Hcnons30BaTh HEpAaBEHCTBA IIPU PELICHUH PA3JIMYHBIX 3a1a4

3.1

DOyHKIUU

PacnosnaBate  QyHKIMM ~ W3ydyeHHBIX  BUAOB.  [loka3wiBaTh
CXEMaTHYECKH PACIIONIOKEHUE Ha KOOPAMHATHOMN TIOCKOCTH rpaduKoB
¢byukuuii Buga: y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu ot

3Ha4eHUH K03()(HUITMEHTOB, OMMUCHIBATH CBOWCTBA (PYHKITHIA

3.2

[loka3piBaTh  CXEMAaTUYECKH PpACIOIOKEHHE Ha KOOPIAMHATHOMU
TUIOCKOCTU TpadukoB GyHKIUH Bupa Y = VX, Y = [X| U ommchIBaTh

cBoiicTBa (pyHKUIUH

3.3

Ctpouth u H300pakaTh CXEMaTHYECKH TpaduKd KBaIPaTUIHBIX
(GyHKIMHA, ONUCHIBATH CBOWCTBA KBAJPAaTHYHBIX (YHKIMHA IO WX

rpadgukam

3.4

PacnioznaBaTh KBaJpaTH4Hyl0 QYHKIOUIO 1O (Qopmyse, HTPUBOIUTH
IpUMEpbl KBaJpaTHUUHBIX (DYHKIUI M3 peasbHOW KU3HH, (DU3MKH,

reOMETPHUH

Apudmernueckas v reoMeTpUYeCcKasi Iporpeccuu

4.1

PacnioznaBath apuMeTH4ecKyro U reoMeTpPUUYECKYIO MPOTPECCUH MTPH

pa3HBIX crioco0ax 3agaHus

4.2

BbINONMHATE BBIYMCIEHUS € MCNONb30BaHHEM (GOpMyl N-TO YieHa
apu(pMeTHUYeCcKol U reoMeTpUUECKOl MPOTrpeccHii, CyMMbl MEPBHIX N

YJICHOB

4.3

N3o0paxkaTs 4iieHbl MOCAEA0BATEILHOCTH TOYKAaMU Ha KOOPIWHATHOMN

TIIIOCKOCTH

4.4

Pemrate 3aaa4u, CBA3aHHBIC C YHCJIIOBBIMHU ITOCJICIOBATCIBHOCTAMH, B
TOM 4YHUCJIEC 3agadyu H3 peanLHoﬁ KHN3HHU (C HUCITIOJIB30BaHHEM

KaJIbKYJIATOPA, UPPOBBIX TEXHOIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yuciia v BBIYUCIICHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHON (OPMBI 3aMUCH
11 npobeit k apyroi. IloHsTHe palMOHANBHOTO YHCIa, 3allCh, CPaBHEHUE,
YIOPSAOYMBAHUE PALIUOHATIBHBIX YHCET
19 Apudmernueckue AeUCTBUS C pallMOHAIbHBIMU YnciIaMU. Perienne 3a1ay us
' pearbHOM MPaKTUKU Ha YacTH, Ha Jpoou
13 CreneHb C HaTypalbHbIM IIOKa3aTeJeM: OIIpeJelieHHe, NpeoOdpazoBaHHe
' BBIPQ)KEHUI Ha OCHOBE OTIPENICIICHNS, 3aIUCh OOJIBIINX YHCEIT
14 [TponieHTHI, 3amUCh MPOLEHTOB B BHUJE IpoOMU U JpoOM B BUAE HPOLICHTOB.
' Tpu OCHOBHBIE 33/1a4 HA MPOLIEHTHI, PEILICHUE 33/1a4 U3 PEeaIbHOU MPAKTUKU
15 [IpuMeHeHne TPU3HAKOB  JEIMMOCTH, PAa3JIOKEHHE Ha  MHOXKUTEIH
' HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBUCMMOCTH, B TOM 4Hcle @psMas M oOparHas
' MPOMOPLIUOHAIBHOCTH
2 Anrebpanyeckue BbIpaKeHHs
51 IlepemeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAKEHUS C NIEpeMEHHON. JlomycTumble
' 3HAYEHUS IEPEMEHHBIX
25 [IpencraBieHre 3aBUCMMOCTH MEXJy BeIMYMHAMU B BUIE (HOPMYIIBL
' Beruucnenus no gpopmynam
23 [IpeoOpa3oBanue  OyKBEHHBIX  BBIP@KEHHH, TOXIECTBEHHO  pPaBHbIC
' BBIPAXKECHUS
2.4 CBOIICTBa CTENEHU C HATYPAJIBbHBIM ITOKA3aTEIEM
’5 OpnHounensl U MHOroueHbl. CreneHb MHOrowieHa. CliokeHue, BHIYUTaHUE,
' YMHOXEHHE MHOTOWJIEHOB
25 ®opMyIbl COKpPAIIEHHOIO YMHOKEHUS: KBAApaT CyMMBbI M KBaJIpaT pa3HOCTH.
' ®opmyna pa3HOCTH KBaApaToB. Pa3iiokeHne MHOTOYJICHOB HA MHOYKUTEIIN
3 YpaBHeHUs




VYpaBHeHHE, KOpPEHb YpaBHEHMsI, IpaBuia MpeoOpa3oBaHMsl YypaBHEHUS,

3 PaBHOCUJIBHOCTb YPaBHEHUU
3.9 JIuHeilHOE ypaBHEHHME C OJHOW NEPEMEHHOW, YHCIIO KOPHEH JIMHEHMHOTO
' YPaBHEHUs, PELICHUE JINHENHBIX YPABHECHUN
33 CocraBieHHe ypaBHEHUI IO YCJIIOBHUIO 3a/ayd. PeleHne TEKCTOBBIX 3a1ad C
' IIOMOILBIO YPAaBHEHUI
3.4 JluneliHOE ypaBHEHUE C JBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema [ByX JMHEMHBIX ypaBHEHUH C JBYMsl I€peMEHHbIMHU. Pemienue
3.5 CHCTEM ypaBHEHUH cHocoOOM IMOJACTaHOBKU. IIpumepsl pemeHus: TeKCTOBBIX
3a/1a4 C IIOMOUIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKimm
4.1 Koopaunara ToYkH Ha IPSIMOMA
4 YucnoBsle NPOMEXYTKU. PaccTosiHue Mexay ABYyMsI TOUKaMM KOOpAWHATHON
' IPSAMOM
A3 [TpsimoyronbHast cuctema koopausHar, ocu Ox u Oy. AGcrucca U opauHaTa
' TOYKH Ha KOOPJAUHATHOM IIOCKOCTH
A4 [Tpumeps! rpadukoB, 3a7aHHBIX (GopMmynaMu. UTeHHe rpaduKoB peaabHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynxuun. I'papux Gynkiuu. CoiicTBa pyHKIMH
4.6 Jlunelinas @ynkuus, e€ rpaduk. I'padux yHkum y = [x|
A7 I'paduueckoe pemieHue JMHEHHBIX YpPaBHEHUH M CHUCTEM JIMHEHHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHMS
1 Yucna u BIYUCTIECHUS
11 KBanpatnsiit koperb u3 uucna. lloHatne 00 HppalMOHAIBHOM YHCIIE.
' JlecaTUUHbIe TPUOJIMKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apu(dMeTHUECKUX KBaJIpaTHBIX KOPHEW W HMX NPUMEHEHUE K
1.2 npeoOpa30BaHMIO YHCIIOBBIX BBIPAKEHUN W BBIYHCICHUSIM. J[€HCTBUTEIBHBIC
qucia
1.3 Crenens ¢ 1ensIM MokasareneM U e€ cBoiictsa. CTaHgapTHas 3aluch 4ucia




Anrebpanyeckue BbIpaXKEHUS

2.1 KBanpatnslii TpéxuiieH, pa3ioxkeHne KBaApaTHOro TpEXWieHa Ha MHOXKHUTEIU
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0OpandecKkoi 1poou
2.3 CrnoxeHue, BBIYMTaHUE, YMHOXKEHHUE, JCIICHHE allreOpandecKux apooei
24 PanrionansHbIE BBIp@KEHUS U UX TIPE0Opa3oBaHUE
3 YpaBHEHHS U HEpAaBEHCTBA
31 KBagpatHoe ypaBHeHue, ¢Gopmynaa KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemenue ypaBHeHU, CBOAAIIMXCS K TUHEHHBIM U KBaJPaTHBIM
3.3 [Ipocreiimme qpoOHO-pallMOHAILHBIE YPaBHEHUS
I'padmueckas uHTEepnpeTanusi ypaBHEHHH C ABYMS NIEPEMEHHBIMU U CHUCTEM
3.4 JIMHEWHBIX YPAaBHEHUH C JBYMs IlepeMeHHbIMU. [IpuMepsl pemenus cucrem
HEJTMHEWHBIX YPaBHEHUH C IBYMS IEpEMEHHBIMH
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom
3.6 YucaoBbie HEPABEHCTBA U MX CBOWCTBA
3.7 HepaseHcTBO ¢ 01HOM ITEpeMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JInHeliHbIe HEPABEHCTBA C OJJTHON NEPEMEHHON
3.10 CucreMbl TUHEMHBIX HEPABEHCTB C OJIHOM MepeMEHHON
4 OyHKIMH
41 Ilonartue ¢ynkuun. OOnacTe oOmNpeAereHUs U MHOXKECTBO 3HAYCHHUH
' ¢bysakuu. CriocoObl 3ajaHus PYHKIMMA
4.2 I'paduk pynkuuu. YreHue cBOMCTB GyHKIUH 11O €€ rpaduxy
4.3 [Ipumeps! rpadukoB GYHKIIHM, OTpaXkaroUX peaibHble IPOLECCH
44 OyHKIUN, OMUCHIBAIOMIME TMPSIMYI0 W OOpaTHyI MPONOPIHOHAIBHBIE
' 3aBHCUMOCTH, UX IrpaduKu
45 Oyukmmu y =Xx2, y = X?
4.6 Oyukuuu y = [x, y = |x|
4.7 I'paduaeckoe pereHne ypaBHEHHI U CUCTEM YpaBHEHUN

9 KVIACC




Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

1 Yucna u BBIYUCIEHUS
11 PanmonanbHble 4Mcla, HWppalMOHATbHBIE 4YHCIA, KOHEYHbIE U OECKOHEUHBIE
' JIECATUYHBIE JPOOH
MHOXecTBO 1eHCTBUTENbHBIX YHCEN, J€HCTBUTENIBHBIE YKCIa KaK OECKOHEUHbIE
12 JecATUYHbIe ApoOHu. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEKIY MHOKECTBOM
' JIEMCTBUTEIIbHBIX YHACET U KOOPAUHATHOU NpsAMOil. CpaBHEHHE 1EHCTBUTEIBHBIX
qucen
1.3 Apudmerndeckue AeUCTBUS C ACUCTBUTEILHBIMHU YACIAMU
W3mepenusi, npuOIMKeHUs, OIICHKU. Pa3sMepbl 00BEKTOB OKPYKAIOIIET0 MHPA,
14 JUINTEJIBHOCTh IPOLECCOB B OKpyxkaromeMm wmupe. [TpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOImkeHusa. OkpyrieHue uucen. [Ipukunka u oueHka
pE3yJIbTaTOB BBIYMCIECHUI
2 VYpaBHEeHUS 1 HEpaBEHCTBA
2.1 VYpaBHEHUS C OAHOM IEPEMEHHOM
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHUN, CBOAAIIMXCA K JIMHEUHBIM
2.3 KBagparHoe ypaBHeHue. Pemienne ypaBHeHUN, CBOAAIIMXCS K KBaJIPaTHBIM
24 buxBanpatHoe ypaBHeHue. IIpumepbl pelIeHHs YpaBHEHHM TpPETbed W
. YETBEPTOU CTEIEHEH Pa3IOKEHUEM HAa MHOKUTEIIN
2.5 Pemenue 1poOHO-paliMOHAIBHBIX YpaBHEHHH
2.6 CucreMsl ypaBHEHUH
2.7 VYpaBHeHMe ¢ ABYMsI IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenne cucreM AByX JTMHEHWHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMU
20 Pemenne cucreM NBYX ypaBHEHHH, OJHO W3 KOTOPBIX JIMHEWHOE, a APyroe —
' BTOPOM CTEIICHU
2.10 ['paduueckas MHTEpIIpETAIMs CUCTEMbI YPaBHEHHH ¢ IBYMsI I€peMEHHBIMU
211 Pemenre TekCTOBBIX 337124 anreOpandecKumM CrocoooM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenve muHEHHBIX HEPABEHCTB C OJTHON MTEPEMEHHON
2.14 Pemenne cucreM TMHEHHBIX HEPABEHCTB C OJTHOU MTEPEMEHHOM
2.15 KBaaparHbpie HepaBeHCTBA
216 I'paduueckass uHTEpHpeTalnyds HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs

NEPCMCHHBIMU




OyHKIMU

KBanpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabona, koopauHaTHI

3 BEPIIMHBI TapadoIbl, 0Ch CAMMETPUHU TTapadoIIbI

3.2 I'padukn Gpynkumii y=Kkx, y=kx+b u ux cpoiicra

3.3 I'paduku Gynkumii y=k/X, y = x° 1 ux coiicra

3.4 I'paduxu QyHKIMIA , 1 UX CBOICTBA
4 YucnoBble IOCIEI0BATEIBHOCTH

i1 Omnpenenenre U crnocoObl 3aJaHUsl YUCIIOBBIX NOCJENI0BaTEIbHOCTEH. 3aanue
' MOCJIC0BATEIFHOCTH PeKYpPpEeHTHOM (hopMyItoi U ¢popMysioi N-To dieHa

42 Apudmernueckass mnporpeccus. Dopmynsl N-ro  wieHa apupMETHIECKOH
' MIPOTPECCUU, CYMMBI IIEPBBIX N YICHOB

e I'eomeTrpuueckass mporpeccus. @Dopmynsl N-TO WieHAa T'E€OMETPUYECKOM
' IPOTPECCUH, CYMMBI TIEPBBIX N YICHOB

W N300pakeHre WieHOB apu(METHUECKOW UM TEOMETPUYECKOH Iporpeccuid
' TOYKAMH Ha KOOPJMHATHOMN MIIOCKOCTH. JIMHEWHBIN U SKCIIOHEHIIMATBHBINA POCT

4.5 Crno’xHbIe MPOLIEHTHI

IMPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K MPEAMETHBIM pe3yJbTaTaM
NpoBepPsIeMOro OCBOEHHSI OCHOBHOW 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOI0
TpeboBaHUs o0urero oopazopanusi Ha ocHoBe PI'OC

YMeHue onepupoBarth MOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
olepanyy HaJ MHOXKECTBAMH; YMEHHE OIEPUPOBATh IOHATHIMMU:
rpad, cBs3HBIA Tpad, AepeBo, LUK, NPUMEHATh WX MpPU PELIEHUU
3aJa4; YMEHHE UCIOIb30BaTh rpaduueckoe mpecTaBieHne MHOXKECTB
JUISL OTIMCAHUS PEAIbHBIX MPOLECCOB U SIBJICHUM, NPU PEIICHUH 33734

U3 IPYrux y4yeOHBIX MPEAMETOB

YMeHue onepupoBaTh MOHITUSIMH: OMpEJeNIeHHne, akcuoMa, TeopeMa,

A0Ka3aTCjIbCTBO, YMCHHUC pacClloO3HaBaTb HCTHHHBIC U  JIOKHBIC

BBICKA3bIBaHUS, MPHUBOJUTH MNPUMEPhl U KOHTPHIPHUMEPHI, CTPOUTH




BBICKA3bIBAHHA U OTPULAHHA BBICKA3bIBaHUU

YMeHue onepupoBaTh MOHATHSAMHU: HAaTypajJbHOE YMCIIO, IPOCTOE M
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIBHBIX YHUCEN, IIPU3HAKU
JEIMMOCTH, 1I€JI0€ YHCIIO, MOAYJb 4YHcla, OOBIKHOBEHHAas Ipo0b U
JecaTudHas ApoOb, CTaHJAPTHBIA BUJ YMCIIA, PAIMOHAIBHOE YHCIIO,
UppalMOHANILHOE YHUCJO, apu(METHYEeCKUil KBaJpaTHBIM KOPEHb;
YMEHHME BBIIOJHATH JEHCTBUS C  UWCIAMM, CpaBHUBaThb U
yHOpSAOYMBATh 4YHUCHA, NPEACTABIATh YKCIA HAa KOOPAUMHATHOMN
IpSIMOM, OKPYIVIATH 4YHUCIIA; YMEHHE JENaTh IPUKUAKY W OLICHKY

pe3yiibTara BBIYHCIICHUH

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C IENbIM IOKa3aTeleM,
apumMeTHuecKuil KBaJpaTHBIA KOPEHb, MHOTOWICH, alreOpandeckas
IpoOb, TOXKIAECTBO, 3HAKOMCTBO C KOPHEM HATYpajJbHOW CTEICHU
OOJIbIlIC €IWHUIBI; YMEHHE BBITIONHATH pacuérbl mo (opmyram,
npeoOpa3oBaHusl UENbIX, JPOOHO-PAIMOHAIBHBIX BBIPOKECHUH U
BBEIPOKEHUH C KOPHSIMH, PA3JIOKCHHE MHOTOYICHA Ha MHOXHUTEIH, B
TOM 4HCI€ C UCHONIb30BaHUEM (OpMyT pa3HOCTH KBaJApaToB U

KBaJpaTta CyMMBbI U pa3HOCTHU

YMeHHe onepupoBaTh NOHATUAMU: YACIOBOE PABEHCTBO, YPAaBHEHHE C
OJHOM IIEPEMEHHOM, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE penlaTh JUHEHHbIE U KBAJApPATHBIC YpaBHEHUS,
JIpoOHO-pallMOHATIbHBIE YPAaBHEHHUS C OJHOM INEepeMEHHON, CHCTEMbI
JBYX JIMHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble ¥ JIPOOHO-pAIlMOHAIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHCJE MPU PEIIECHNUHN 3a]1a4 U3 JIPYruX MpeaMeETOB
W TPAKTUYECKHUX 337a4; YMEHUE HCIOJIb30BaTh KOOPAMHATHYIO
NpSIMYyI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakeHUsl pelleHui

YpPaBHEHUI, HEPABEHCTB M CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIMS, rpaduK QyHKIMU, HYIU
¢byHKIMY, MIPOMEKYTKH 3HAKOIOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHusl, YObIBaHUS, HauOoiblllee W HaUMEHbIlEee 3HAYCHUS
¢byHKUINNT; yMeHue OIIepPUPOBATH TOHSATUSMHU: npsmMast
PONOPLMOHAIBHOCTh, JUHEHHas (QYHKIUSA, KBaJpaTu4yHas (QyHKIMS,
oOpaTHasi TPOMOPLUOHANBHOCTb, Mapaboia, rumepodosa; yMmeHue

CTpouTh rpaduku GYHKIIHUMA, UCTIOIL30BaTh TpadUKH IJIs1 ONIPEACIICHUS




CBOWCTB MPOIIECCOB M 3aBUCUMOCTEM, ISl pEelIeHUs 3a7a4 U3 APYTUx
y4eOHBIX TPEIMETOB U pPEalbHOW JKU3HU, YMEHHE BBIPAKATH

q)OpMYJ'IaMI/I 3aBUCUMOCTH MEXY BEIIMYMHAMU

Ymenue OIIepUPOBAThH HOHATUSMMU: I10CJIEI0BATENbHOCTb,
apupMeTHyeckass M TEOMETpUYecKas  IPOTPEeCcCCHH;  yYMEHHUeE
UCIOJIb30BaTh CBOMCTBA MOCJIEAOBATENBLHOCTEH, (OPMYNbI CyMMbI U
o0IIero 4ieHa Ipu pelleHUH 3a7ad, B TOM 4HCIe 3aJad U3 JIpYrux

y4eOHBIX MPEIMETOB U PEeaTbHOM KUZHU

YMeHue peliaTh 3alaud pa3HbIX THUIOB (B TOM 4YMCJE Ha HPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LIEHYy TOBAPOB MU CTOMMOCTh
MOKYIOK U YCJIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPaBJICHUS JINYHBIMU U
CeMEeHHbIMM  (MHAHCAMM); YMEHHE COCTaBISTH  BBIPAKCHUS,
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBHUIO  3a/auH,
UCCIIeI0BaTh IOIYYCHHOE PEIICHUE U OLEHHBAThH MPABIONOAOOHOCTh

TOJIYUYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HNOHATHAMM: (GUrypa, TOUKa, OTPE3OK, MpsMasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN
U PaBHOCTOPOHHHUH TPEYrOJbHUKH, NPSIMOYTOJIBHBII TPEYTrONbHUK,
MearaHa, OMCCEeKTpUca U BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,
napajienorpaMM, poMO, TNPSAMOYTOJBHUK, KBaJpaT, Tpameunus;
OKPY’XKHOCTb, KpPYT, KacaTelbHasl; 3HaKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarhb 3aJaud, B TOM YHCJIE U3 MOBCETHEBHOMN
KU3HU, Ha HAXO0XKJIEHUE T€OMETPUUYECKUX BEJIIMYMH C MPHUMEHEHUEM

U3YyYEHHBIX CBOMCTB GuUryp u pakron

10

YMeHue onepupoBaTh IMOHSATUSMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYTOJILHUKOB; IapalIeIbHOCTh M IEPIEHIUKYIAPHOCTD INPSAMBIX,
Yroa MeXAy MNpsAMBbIMHM, HEPIEHANUKYISAp, HAKIOHHAs, IPOEKIUs,
nojobue ¢puryp, noJo0HbIE TPEYrOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M TPAMOW; YMEHHE pPACIIO3HABAaTh PaBEHCTBO, CUMMETPHUIO U
nojnobue ¢uryp, napamieNbHOCTh U MEPHEHIUKYIIPHOCTD MPSIMBIX B

OKpY’KaroIlleM MUpe
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YMeHue omnepupoBaTh IMOHATHUAMM: JUIMHA, PacCTOSIHUE, Yroj
(BeqIMuMHA yrja, CUHYC U KOCHHYC yIJla TPEYrojbHHKA), IIOLIAb;
YMEHHE OLEHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYKAIOILIEM

MHUpE; YMEHHE NpPUMEHATh (OpMyabl TEepUMeTpa U IJIOUIAIU




MHOTOYT'OJIbHUKOB, JIJIMHBI OKPY)KHOCTH W IUIOHIA[X Kpyra, oObema
MPSIMOYTOJIBHOTO IapaJuleJeNUIe1a; YMEHUE NPUMEHATh MPU3HAKU
paBeHCTBa TPEYrOJbHUKOB, TEOPEMY O CyYMME YIJIOB TPEYroJbHUKA,
teopemy Iludaropa, TpUrOHOMETpHUYECKHE COOTHOUICHHS VIS

BBIYHCIICHUA JJINH, paCCTOHHHfI, HJ'IOH.[&I[Gﬁ

12

13

YMenne wu3zo0pakarb IUIOCKME (UTYpRl W HX KOMOWHAIIWH,
MPOCTPAHCTBEHHBIE (QUTYPBl OT PYKH, C TOMOIIBI0 YEPTEKHBIX
WHCTPYMEHTOB ¥ JJICKTPOHHBIX CPEICTB IO TEKCTOBOMY HIIU

CHUMBOJIbHOMY OITUCAHUTIO

VYMmenue OIICpHUPOBATH IHOHATHUAMMN: MMpsAMOYTOJIbHaA cucrema
KOOpJZHMHAT, KOOpAUHATBI TOYKH, BCKTOD, CymMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC ITPOMU3BCACHUC BEKTOPOB;,
YMCHHEC HCIOJIb30BATh BCKTOPbBI U KOOPAWHATHI IJI MPEACTABJICHUA
JaHHBIX W PCIICHHA 3aJad, B TOM YHUCIC U3 JPYrux y‘-Ie6HI)IX

npeaAMETOB U peaﬂBHOﬁ KHU3HHU

14

15

YMeHue onepupoBaTh IOHATHUSAMHU: CTOJIOMKOBBIE U  KPYIOBBIE
auarpamMmbl,  TaOJIMIBL, cpeqHee  apu(MeTHYecKoe, MeInaHa,
HauOoJplllee M HaUMEHbIee 3HAYEeHHUs, pa3Max 4YHUCIOBOro Habopa;
YyMEHHE  U3BJIEKaTh, MHTEPIOPETUPOBATH M  MPEoOpPa3OBHIBATH
uHpOpMalMIO, TPEJICTaBICHHY0 B Ta0iuIax M Ha JguarpaMmax,
OTPaXAOIYI0 CBOMCTBA M XapaKTEPUCTUKH pPEaJbHBIX MPOLECCOB U
SBJIICHUH; yMEHHME paclo3HaBaTb M3MEHYMBBIE BEJIMYMHBI B

OKpY’KaloIlleM MUpe

YMeHue onepupoBaTh IMOHATHAMH: CIY4YalHBIA ONBIT (CIIy4alHbIN
SKCIIEPUMEHT), JJIEMEHTapHOE COObITHE (3JIEMEHTApHBbI HCXO0J)
CIIy4yailHOrO OIbITa, CIIydyaifHOE€ COOBITHE, BEPOSITHOCTb COOBITHS;
YMEHHE HaXOIUTh BEPOSATHOCTH CIIYy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHM;, YMEHHE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOIO INepedopa M ¢ MCIOJIb30BaHUEM
IIpaBWJIa YMHOJKEHHUS; YMEHHUE OLICHMBAThb BEPOATHOCTH pEaIbHBIX
COOBITUN M SIBJICHWH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MQJIOBEPOSITHBIX COOBITHMH B OKPYXKAIOIIEM MHUPE M B IKU3HH;
3HaKOMCTBO C IIOHATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €T0 POJIBIO B MAaCCOBLIX SABJICHUAX
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YMeHue BBIOMpATh TOIXOISIIMNA W3YYCHHBIM METOA JUIS PeIleHUs




3a/la4¥, TPUBOJUTH MPUMEPbl MaTeMaTHYECKHX 3aKOHOMEpPHOCTEW B
MPUPOJIC U KU3HU, PACIIO3HABATH MPOSIBIIEHNE 3aKOHOB MAaTEMAaTUKHU B
UCKYCCTBE, OIUCBHIBATH OTJAEIbHBIC BBIIAIOIIMECS PE3YyJIbTaThl,
MOJIy4YEHHBbIE B XOJ€ Pa3BUTUS MAaTEMaTUKH KaK HAayKW, MPUBOIUTH
MpUMepPbl MaTEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEUECTBEHHOMN

U BCEMUPHOU UCTOPHUH

INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS

1 Uucna u BBIYUCIECHUS

11 Hatypanbnble u nenbie uncina. [Ipu3Haku 1eIMMOCTH IEeNbIX YHCes

1o OOBIKHOBEHHbIE M JIECATUYHBbIE  ApOOM,  MPOLEHTHI, OECKOHEUHBIE
' MEePUOINYECKHE TPOOH

13 Panyonanehele  yucna. Apu@MeTHUecKHe Olepaluud C  PalUOHATbHBIMU
. qrcIaMu

14 HevictButenpHble uncia. ApuMeTHUYECKHE OINepanuu ¢ JACHUCTBUTEIHHBIMU
. qrcIaMu

L5 [TpubnmkEHHBIE BBHIYMCIICHUS, TPAaBWJIA OKPYTJICHHS, NPUKHIKA W OLEHKa
. pe3yibTara BHIYMCICHUN
2 Anrebpanyeckue BbIpaKeHHs

2.1 BykBeHHBIE BbIpaXKeHUS (BBIPAXKEHHSI C IEPEMEHHBIMHU)

29 Crenenp ¢ nenbiM mnokazateneM. CTeneHb C palMOHAJIBHBIM IOKa3aTeJeM.
' CaoiicTBa cTeneHn

2.3 MHoTrOo4IeHBI

24 Anrebpanueckast 1poOb

25 Apudmernueckuit KOpEHb HaTypajabHON CTEIIECHU. [HenictBus c
. apupMeTHUECKUMHU KOPHSIMH HaTypalbHON CTEeHH
3 YpaBHEHUS U HEPABEHCTBA

3.1 Ilensie u npoOHO-panMoHanbHBIE ypaBHEHHs. CHCTEMBI W COBOKYIHOCTH




ypaBHEHUN

Llenpie 1 npoOHO-palOHaNbHBIE HEpaBEeHCTBA. CHCTEMBI W COBOKYITHOCTH

3.2
HEPaBEHCTB
3.3 Pemienye TekCTOBBIX 3a1a4
4 YucnoBele N0CIE10BATEIBHOCTH
41 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3a0aHMs II0CIIEN0BATEIHLHOCTEN
42 Apudmerndeckass M reoMmerpuueckas nporpeccuu. Dopmysa  CIOKHBIX
' MPOIICHTOB
5 OyHKIMU
Oyukuus, cnocodbl 3amaHus QyHkuud. [padux  pynxkumu. OO6macte
OIpesieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTku
5.1. 3HAKOTIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (GYHKIHMU. MakCUMyMBbl WU
MUHUMYMBl (yHKIMH. Hanbospinee W HamMeHblllee 3HaueHHE (YHKIMHA Ha
IPOMEKYTKE
6 KoopanHatsl Ha IPsIMON U IIIIOCKOCTH
6.1 KoopaunarHas npsimast
6.2 JlexapToBbI KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUrypsl 1 UX CBOICTBa
7.2 TpeyronbHUK
7.3 MHoOroyroiasHIUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHne reoMeTpuuecKiX BeIMYrnH
7.6 BekTops! Ha miIocKoCcTH
8 BeposiTHOCTB U cTaTuCTHKA
8.1 OmnwucarenbHasi CTAaTUCTHKA
8.2 BepositHOCTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemaruka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEeHb: yUeOHHK; 15-¢
u3ianue, nepepadborannoe, 7 kiaacc/ MaxkaperueB FO.H., Munaiok H.I'.,
Hemkos K.W. u ap.; nox penakuueit Tenakockoro C.A., AKIIMoHEpHOE
obmectBo «M3narenscTBO «IIpocBeienne»

* Maremartuka. Anrebpa: 8-i kiacc: 60a30BbIl ypOBEHB: yUeOHUK; 16-¢
u3aaHue, nepepadborannoe, 8 kiacc/ MaxkaperueB FO.H., Munaiok H.I'.,
HemkoB K.W. u np.; nox penakuueit TensakoBckoro C.A., AKIHOHEpHOE
obmectBo «M3aatenbcTBo «IIpocBemenue»

» Maremaruka. Anrebpa: 9-i kitacc: 6a30BbIi ypOBEHB: yUeOHHK; 15-¢
u3aaHue, nepepadborannoe, 9 kiacc/ Maxkaperue FO.H., Munatok H.I'.,
Hemkos K.W. u np.; nox penakuuen TemsakoBckoro C.A., AKIHOHEpHOE

obmectBo «M3narensctBo «IIpocBeiiennes

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
EBcradnena, JI. [1. MaTemaTuka : TuaakT. MaTepHaIIbl 115 9 KII.
obmeo6pazosar. yupexa. / JI. I1. EBcradrena, A. I1. Kapn. — M. :

[Tpocemienne, 2010.

Kysnenona, JI. B. Anre6pa. Koutposnbabie paboThl. 7-9 K1acchl : KH. s



yuutens / JI. B. Ky3nenosa, C. C. Munaesa, JI. O. PocnoBa. — M. :

IIpocsemenue, 2010.

Ky3nernosa, JI. B. Anre6pa : cOOpHUK 3alaHUi 1J1s TOJATOTOBKH K HTOTOBOM

arrectaruu B 9 ximacce / JI. B. Ky3nenosa. — M. : IIpocsemienue, 2010.

Ky3nernosa, JI. B. CoopHuUK 3a/1aHHi 171 MPOBEICHHS TUCbMEHHOTO PK3aMEHa
1o anredpe 3a Kypc ocHoBHOM mikoJibl. 9 kimacc / JI. B. Ky3nemnona, E. A.

Bynumosuu [u ap.]. — M. : [Ipoda, 2009.

Mumnaesa, C. C. Maremaruka. 9 kiacc : paboyasi TeTpajb K y4eOHUKY O]
pen. I'. B. lopodeeBa «MaremaTtuka 9. Anredpa. @yHKIIUU. AHAIN3 TaHHBIX)»

/ C. C. Munaesa, JI. O. Pocnosa. — M. : lpocda, 2013.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
MHTEPHET

https://resh.edu.ru

https://nsprtal/ru/

https://infourok.ru/

https://multiurok.ru/



