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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM W3 OIOPHBIX KYpCOB OCHOBHOIO OOINIETo
oOpa3oBaHuUs: OHa 00ECIIEYMBAET U3yUCHUE JIPYTUX JUCIUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUs U B MTOBCEAHEBHOM *U3HU. Pa3Butne y o0ydarommxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUs] MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIPUpPOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAYyUYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM ITH(PPOBOM
obmectBe. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0/1aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEeOyeT KPUTHUUYHOCTU MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yTBepxkacHUsA. OCBOCHUE Kypca alireOpbl 00ecreuynBaeT pa3BUTHE
JOTUYECKOTO MBIIUICHUSI OOYYaroIIMXCsA: OHM HCIOJB3YIOT JACIyKTUBHBIE U
WHYKTUBHBIE PacCyXJeHUusl, 0000IIeHHEe U KOHKPETU3AINI0, a0OCTparupoBaHue U
aHanoruto. OOyyeHue  anreOpe  mpeanoyiaraeT  3HAYUTEIbHBIH  00BEM
CaMOCTOSITENIFHOM  JICATEIBHOCTH OOYYarOMIMXCs, TOTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINAIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Anredpa» mjii OCHOBHOTO
o01iero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuM: «Yucaa ¥ BRIUUCICHUS», K ANTeOpandecKue BhIPAKCHUSY, «YpaBHEHUS U
HepaBeHCTBa», «DyHkmum». Kaxgas w3 3THX Ccoaep)KaTeIbHO-METOIUIECKUX
JVHUHA pa3BUBACTCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJICHUCTBYS C
JIPYrUMU ero JuHusMd. B xome wu3ydeHus y4eOHOro Kypca o0Oydaromumcs
MPUXOAUTCS JIOTUYECKU PACCYXKJaTh, MCIIOJIB30BATh TEOPETUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 3TUM B TMporpaMMy y4eOHOTO Kypca «Amredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIUE OBJIAJECHUIO 00YyYaIOIIMMUCS
OCHOB  yHUBEPCAJIBHOTO MareMaTtudeckoro si3bika. ComepkaTenbHOH |
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne muHMA «YHWcTa ¥ BBIYHCICHUS» CIYXUT OCHOBOW st
JTATbHEHIIET0 M3yYeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y O0YyUYaIOIIUXCS
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHS MOJIH30BATHCS aITOPUTMaMHU, a
TaK)Xe MPHUOOPETCHHIO MPAKTHUECKIUX HABBIKOB, HEOOXOIMUMBIX JIJISl IOBCETHEBHOU
KW3HU. PazBuTHEe MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBSA3aHO C PALMOHAIBHBIMM M UPPALUOHAIBHBIMM YHCIaMHU, (HOPMUPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMy o01iemMy 00pa3oBaHHIO.

Conepkanue JByX anreOpanyeckux JUHUN — « AITeOpaniyecKue BhIPaKCHUS
U «YpaBHEHUS] U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Y OOYyYaIOIIUXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro MJii pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHus y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHANBHBIX BhIpAXKEHUN. AJredpa JEMOHCTPUPYET 3HAUCHHUE MAaTEMAaTUKH Kak
A3bIKa JJI1 TOCTPOEHUS MATEMATHYECKUX MOJEIEH, ONMUCAaHMUS MPOLIECCOB U
SBJICHMM peanbHOTO Mupa. B 3agaunm oOydeHust aireOpe BXOIAT TaKKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOIO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKAMU
JNEeAyKTUBHBIX paccyxaeHuil. [IpeoGpa3zoBanne cUMBOJIBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUs, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPYECTBY.

Copeprxanre pyHKIMOHAIBHO-TPAPUUECKON JTMHUH HALEIEHO Ha MOJIyYeHHUE
OoOy4JaronMMHCs 3HAaHUN O (PYHKUIMSIX KaK BaKHEHMIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIEA0BaHMS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u oduectBe. M3ydyeHue marepuana crocoOCTBYET DPAa3BUTHIO Yy OOyYaroIIMXCs
YMEHUS UCIIOIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (opMUpOBaHHE
MPEACTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMy miaHy B 7-9 Kjaccax u3ydaercs YydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COACpKaHUS:
«Yucna ¥ BBIYUCIEHUS», «AJreOpandyeckue BBIPAKEHUSD), «YpaBHEHUS W
HEPABEHCTBA», « DyHKIIUW.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7 Kiiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 vaca B Hezelo).



COJAEPKXAHUE OBYUYEHUA
7 KUIIACC

Yucsia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX uucen. Apudmerndyeckue JeHCTBUS €
palMOHAIBHBIMA YKCIIaMH. Pemenne 3apad U3 pealbHOW NPAKTUKW HA 4acTH, Ha
JpoOH.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIEM: OINpEeNIeHue, IpeoOpa3oBaHue
BBIPQXEHHUI HA OCHOBE OIpEIEIeHUs], 3aUCh 00X yucen. [IpouenTsl, 3anucey
IIPOLIEHTOB B BUJE JIpoOU U ApoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33J1a4u Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHbIX YHCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsMas U oOparHas
IPONIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPpaKeHUA

IlepeMeHHBIE, YHUCIIOBOE 3HAYEHUE BBIPAKEHUSA C IIEPEMEHHOMU. JlommyCcTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEKly BEJIMYMHAMU B BUJIE
dbopmynbl. Beraucienus mo dopmynam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIP@KEHMS, MpaBWiIa MpPeoOpa3oBaHUs CyMM U
MPOU3BEEHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEIAEHUS TOJOOHBIX CIaraeMbIX.

CBoJiCcTBa CTENEHH C HATYPAJIBHBIM OKA3aTEJIEM.

OpnHounensl 1 MHOrouneHsl. Ctenenbp MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXXEHHE€ MHOTOWICHOB. MDOpMynbl COKpPAIEHHOIO YMHOXKEHHS: KBaapar
CyMMBl M KBaApar pa3sHocTH. PopMmyna pa3HOCTH KBajaparToB. PaznoxeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBujia MpeoOpa3oBaHUs YpaBHEHHUS,
PaBHOCHUJIBHOCTb YPAaBHEHHU.

JluHenHOe ypaBHEHHE C OJHOW MEPEMEHHOM, YHUCIIO KOPHEH JIMHEHHOIO
YPAaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. CoOCTaBIEHHE YpaBHEHUH 110
YCJIOBHIO 3371a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPaBHEHUM.

JIuneiiHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IIepeMEHHbIMHU. PerieHue cucrem ypaBHEHUU
CocOOOM MOACTaHOBKHU. IIpuMepbl penieHusi TEKCTOBBIX 3aJad C MOMOIBIO
CUCTEM YPaBHECHUM.

DyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBble NPOMEXKYTKHU. PaccTosinue mexny
JBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpsimoyrosibHas cucrema koopauHar, ocu Ox u Oy. Abciucca U opanHaTa
TOYKH Ha KOOPJIMHATHOM I10cKOCTH. [Ipumeps! rpaukoB, 3aJaHHBIX (OPMYJIaMHU.
Urenune rpadukoB peanbHbIX 3aBucumocTed. Ilonstue Qynkuun. I'paduk
¢bynxun. CpoiictBa Qynkumii. Jluneitnas @ynkuus, e€ rpaduk. ['padux dyHximm
y = [x|. I'paduyeckoe pemieHne NTMHEWHBIX YpPAaBHEHUN M CHUCTEM JIMHEHWHBIX
YPaBHECHUU.

8 KVIACC

Yucaa v BIYMCICHUA

KBagparueiii kopeHb u3 uwucia. [lonsitue 00 uppalMoOHAIBHOM YHCIE.
JHecsatuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJpaTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0OPa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHMCJIEHUSM. J|eiICTBUTEIIBHBIE YUCTIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aluCh YHCIIA.

AnreOpandecKkue BhIpaKeHUSAJITe0pandyecKue BbIPaKeHusl

KBagpaTHblil  TpEXuieH, pa3loKEHHE KBAaJPAaTHOIO TPEXWIEHA Ha
MHOKHUTEIIH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxeHue, BBIYUTAHUE, YMHOXEHUE, JEJeHHUE aireOpandeckux ApoOeH.
PannonanbHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

VYpaBHeHUs U HEPABEHCTBAY pABHEHMSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, G(opmysia KOpHEW KBaJpaTHOTO ypaBHEHMS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEMHBIM U KBaJPATHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIC YPABHEHHUS.

['padrueckas uHTEpHpeTalvs YpaBHEHUN C BYMS MEPEMEHHBIMU U CUCTEM
JMHEMHBIX YpaBHEHUW C JABYMsl NE€peMEHHbIMU. [IpuMepsl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienre TEKCTOBBIX 3aJ1au anredpandyeckuM Crocooom.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

OyHKIMNPYHKIMH

[Tonsitue Qynkmuu. OOIacCTh OMpeAeNeHUs W MHOXECTBO 3HAYCHHM
byukiuu. CiocoOsl 3a1aHus PYHKIIHIMA.

I'padpux ¢ynkumun. Yrenune coiicTB ¢yHKuuu no e€ rpaduxy. IIpumeps
rpadukoB GyHKIHMA, OTPaXKaIOIIUX peabHbIE MPOIECCHI.



OyHKINK, ONMUCHIBAIOINNE TMPSMYI0 M OOpaTHYIO MPOMOPIHMOHATHHBIE
3aBHCHMOCTH, HX rpaduxu. OyHkumn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KITIACC

Yucia ¥ BbIYMCICHUS

ParnmonanpHpie 4Kcna, UppalMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APoOU. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCEN U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHME JIEWCTBHUTENIbHBIX YHCEN, AapU(PMETUUYECKUe JEHUCTBUS C
JEHCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXKAIOLIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHNE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyIiieHHe
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. Penienne ypaBHEHUN, CBOJSIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPETbEW U YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-paliMOHAIBHBIX YpaBHEHUW. PelieHne TeKCTOBBIX 3ajiady
aNredpandyeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMsI NEpEeMEHHBIMU M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYMS NIEPEMEHHBIMU. PellleHne CUCTEM JBYX YpaBHEHUH,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
WHTEpIIPETaLNs CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3aj1a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHOoU. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpatHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalns HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMHU.

OyHKIMNPYHKIMH

KBaaparnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapaboma, KOOpaAWHATHI
BEPIIMHBI 1apadoJIbl, 0Cb CUMMETPHUHM MMAPaOOJIBI.

I'padukn byrkmmit: y =kx, y =kx + b, y=k/x, y =x3, y =Vx, y = [x| , 1 ux
CBOWCTBA.



UucnoBble  MoOCHeI0BATEILHOCTUYMCIOBbIE  MOCJIEI0BATEIBHOCTH M
Nporpeccuu

[loHATHE YKCIIOBOM TMOCIEAOBATEIBLHOCTH. 3a/laHUE TIOCJIEI0BATEIIBHOCTH
pEKyppeHTHOH dhopMyon U HOpPMyYJIIOi #-TO YICHA.

Apudmernueckass U reoMerpudeckas mnporpeccur. PopMyibl n-TO YiE€HA
apu(PpMETUIECKON U TeOMETPUUECKON MPOTrpeCCuii, CyMMbI IIEPBBIX 71 YJICHOB.

N3o0paxkeHne 4jiaeHOB apu(METHUYECKOH M TeOMETPHUYECKOM IPOTpPeCcCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCIOHEHIHUAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS MpOrpaMMbl ydyeOHOro Kypca
«Anredpa» XapaKTEepU3YyIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSALIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTH)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHM B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PpEIICHUM MPAKTUYECKUX 3aaad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XKHOCTH MaTEeMaTHYECKOTO
o0Opa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEMHON MNpodeccHuOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4HbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UeIOBEUYECKOM
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KyJIbTYypOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbI 310POBbSl H
IMOIMOHAJILHOTO 0JIaronoJy4uns:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a KU3HU  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dusnyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY ¥ TAKOTO K€ IMpaBa JPYroro 4eIoBeKa;

7) 3K0JI0OrHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUMW IS PEIICHUS 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXKaIOIICH Cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TMOCIEACTBUN MJII OKpPY’XKaIOIIeH Cpeabl, OCO3HAHUEM
100alIbHOTO XapaKTepa dKOJIOTHYECKHUX MPOOJIEM U MyTeH X pelieHus;

8) ajanTanusa K U3MEHSIOIIMMCS YCJOBHUAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM JESTEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHHH, B TOM YHCIE
dbopMyIMpOBaTh UJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTAX U ABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTBI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMil0, BOCIPUHHMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] W JeWUCTBUSA, (GOPMYJIHUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE eiiCTBUS

ba3oBble 1ornueckue aecTBu:

e BBIABIITh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHONIEHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTpEICICHUs]  TMOHSATUW, YCTAHABIMBATH CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, €AMHUYHBIC, YacTHbIE W oOIIue,
YCIJIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

JienaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTHUYECKUX (PaKTOB, BBICTpaMBaTh AapryMEHTALMIO, IPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCY K ICHUS;
BBIOMpATh Croco0 pemeHus ydyeOHOW 3aaud (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB peELIEHUs, BBHIOMpaATh Hauboiee MNOAXOAAIIMI ¢ Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbLcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHUSA,
(dbopMynIupoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpolIemMy,
CaMOCTOATENIbHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIMIO, MHEHHUE;

IPOBOJAUTH 10 CaMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEH MAaTEMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXy coOOit;

CaMOCTOATENHEHO (POPMYJIUPOBATH 000OIIEHNS U BBIBOJIBI 110 pe3yJbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W M30BITOYHOCTh WH(OpPMAIMH, JTAHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHNUS,

BBIOMpATh (opMy TMpeACTaBiICHUS WHDOpPMAIMM U WILTIOCTPUPOBATH
peliaemMple 3aJayd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOpPMAIMU TIO0 KPUTEPHUSM, MPEITI0KEHHBIM
yUHUTENIEeM UM CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe N1elCTBHA:



BOCIIPUHUMATh H  (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCJIOBHSIMHU M LEJIAMH OOIIEHHMS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
X0y pelleHus 3a7aui, KOMMEHTHUPOBATh ITOyYEHHbIN pe3yibTar;

B X0JI€ 00CYKIEHUs 3a7]aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHUs, COIOCTaBIATh CBOM CYXKIEHUS C CYXICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIUpOBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISITh  pe3yJNbTaThl  pEHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 IPE3EHTALMU U OCOOEHHOCTEN ayAUTOPUH;
NOHMMAaTh W HCIOJb30BaTh  IPEUMyINECTBA  KOMaHIHOM  H
UHAMBUIYaIbHON paboThl MpU pPEIICHUU YUYEOHBIX MAaTeMaTHYECKUX
3ajady;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM pabOThl, pachpeneisiTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy’KIaTh IPOLECC U pe3yNbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOACH;

y4acTBOBaTh B TpPyHIoBbIX (opmax pabotsl (00OcyxkneHus, oOMeH
MHEHHUSMH, MO3TOBbIE IITYPMbl M JIpyTU€), BBINOJHATH CBOIO YacThb
pa®oTHl 1 KOOPAUHUPOBATH CBOU JEHCTBUS C IPYTUMH YJI€HAMH KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUJIaH, aJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECypCOB U
COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTHpPOBATb U KOPPEKTUPOBATH
BapUaAHTHI pEeUIEHUN C Y4ETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3yJibTara peleHrusl MaTeEMaTUUECKOM 3a/1auu;

NpEeABUJIETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHUKHYTh TNpPH pPEIICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JEATECIBHOCTH Ha OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJbTaTa AECATEIBHOCTU MOCTABICHHOW LEIU
U YCJIOBHSIM, OOBSICHSTh MPUYUHBI JOCTIKEHUS WIH HEJOCTIKECHUS T1EIH,
HAXOJUTh OMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 KJjacce O0Oyd4arolIuiCs TMOJYYUT CIEIYIOLIUE
MpPEIMETHbBIC PE3YJIbTATHI:

Yuciia ¥ BLIYHCIEHUS

BreimonHsaTe, codeTas yCTHbIE M MUCBMEHHBIE TPUEMBI, apuUPMETHUECKHE
JENUCTBUS C PAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HaYeHUS YUCIIOBBIX BBIPAKEHUN, MPUMEHSATH pPa3HOOOpa3HbIC
CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHHUI JTPOOHBIX BBIPAKEHUMN, COIEPIKAIIUX
OOBIKHOBEHHBIE U JIECITUYHBIE TPOOH.

[lepexoguTh OT 0fHOM (OPMBI 3aMMHCH YUCEN K JPYroil (mpeoOpa3oBHIBATH
JNECATUUHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYI0 B JECATUYHYIO, B
JACTHOCTH B O€CKOHEUHYIO JCCATUUHYIO JIPOOB).

CpaBHUBATH U YIOPSAIO0YUBAThH PAllMOHAIBHBIE YUCIIA.

OKpyIJIsITh YnCHa.

BEIOMHATE PUKUAKY U OLIEHKY pe3yJibTaTa BEIUMCICHHIA, OIICHKY 3HAYCHHN
YHCJIOBBIX BBIPA)KEHUN. BBINONHATH AEMCTBHUS CO CTENEHSMHU C HaTypalbHbBIMU
MOKa3aTEJSIMH.

[IpumeHsTh  TpHU3HAKKW  JAETUMOCTH,  pa3NOKEHHE Ha  MHOXKUTENH
HaTypaJbHBIX YHUCEIL.

Pemarbh npakTUKO-OPUEHTUPOBAHHBIE 33/JauH, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, TPONOPLHOHAIBHOCTBIO BEJIMYUH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3yNbTaThl pEeUIeHUs 33aJa4y ¢ y4€TOM OTpaHUYEHUM, CBA3AHHBIX CO CBOMCTBaMHU
paccMaTpuBaeMbIX OOBEKTOB.

AuredpanvyecKue BbIPAKEHUA

Hcnonp3oBath aiaredpanyeckyr0 TEPMHUHOJIOTHIO M CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoants 3HaueHnss OyKBEHHBIX BBIPDQKCHUW MPH 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BoimonHsATh  mpeoOpa3oBaHUsi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TTOJIOOHBIX CJIATaeMbIX, PACKPBITHEM CKOOOK.

BBINONMHATP yMHOXEHHE OJHOYIEHa Ha MHOTOWIEH M MHOTOWIEeHa Ha
MHOTOYJICH, IPUMEHSITH (POPMYJITBI KBapaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCylIecTBIIATh PA3JI0KEHUE MHOTOWICHOB HAa MHOXHUTEIM C TOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEr0o MHOXHUTENs, TPYNIUPOBKU  CJaraeMsiXx,
IpUMEHEHHUs (HOPMYJT COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3ajad
U3 MaTEMaTHKHU, CMEKHBIX TPEIMETOB, U3 PEaIbHOM MPaKTUKH.

Hcnonb3oBaTh CBOWMCTBA CTEMEHEW C HATypajJbHBIMU IOKA3aTEJSIMU IS
npeoOpa30BaHUs BHIPAKCHUH.



YpaBHeHMS U HEPaBeHCTBA

Pemwats yMHEMHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA IIPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMy. IIpoBepsaTs, sABisieTCS
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

[IpumensTh rpaduyecKkre METOIbI IPU PEIICHUN JTUHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMH.

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

PemaTe cucteMbl 1ByX JIMHEHMHBIX YPABHEHUH C IBYMS MEPEMEHHBIMU, B TOM
quciie rpaduuecK.

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUWE WM CHUCTEMY JIMHEWHBIX
YPaBHEHMM II0 YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYEHHBIN pe3yJIbTar.

DOyHKIUU

N3006paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI, 3AIMCHIBATH YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKE.

OTMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpouTh rpaduku TuHEHHBIX GyHKIMNA. CTpouTh rpaduk GyHKINUU Y = |X|.

OnucelBaTh C TMOMOUIbIO (PYHKIMM HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHE, LIEHA, KOJIMYECTBO, CTOUMOCTb,
MPOU3BOAUTENILHOCTD, BpeMsl, 00BEM paOOTHI.

Haxonuth 3HaueHne PyHKIMHU MO 3HAUEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii cocod MpEACTaBICHHS W aHaln3a WHOOpMAaIuH,
U3BJIEKAaTh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOyuenuss B 8 kJiacce OOyYaroIIMICS TMOJIYYUT CIICIYIOIIHUE
MIPEAMETHBIE PE3YIIbTATHI:

Yucaa v BBIYMCICHUSA

Hcnonb30BaTh HadaJbHbIE NPEACTABICHHUS O MHOXECTBE JIEHCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYMCICHUH, U300paxaTh eWCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOUN IIPSMOMN.

[TpumensaTh mOHATHE apU(pMETHUYECKOrO0 KBAaJAPATHOTO KOPHs, HaXOAWUThb
KBaJIpaTHbIE KOPHHU, HCIOJB3YsS MPH HEOOXOIMMOCTH KaJbKYJISTOpP, BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUH, COJEPIKALUIUX KBAJpPaTHbIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEM.



Hcnonp30BaTh 3amucu OOJIBIIMX M MAJIBIX YUCET C MOMOIIBIO JAECATHIHBIX
npoOeit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHUs

[IpuMeHsATh TOHSATHE CTENEeHU C MEeJIbIM IMOKa3aTelieM, BbBIIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONHITE TOXIECTBEHHBIE MPE0oOpa30BaHUs PANMOHATLHBIX BBIPAKCHUIN
Ha OCHOBE MPaBWJI ACHUCTBUHN HaJ MHOTOYJICHAMH U alreOpandecKuMu APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[IpumeHsTh Mpeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT PA3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEMETOB, U3 PEAIbHON MPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemate nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W palMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBouTh MpocCTeive UCCAeOBaHUS YPaBHEHUN U CUCTEM YpaBHEHHM, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MpeICTaBlIeHNH (yCTaHABIMBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YPaBHEHUW pEIICHUS, €CIId HUMEET, TO CKOJBbKO, U
npouee).

[lepexoauTh OT cloBecHON (OPMYIMPOBKH 3a7aduul K €€ anredpandeckoit
MOJIEId C TIOMOIIBIO COCTaBJICHUS YPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a[a4H MTOTYUCHHBIN pe3yIbTarT.

[IpuMeHATh CBOWCTBAa YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pelarh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWH HEPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DOyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M S3BIK (TEPMHUHBI,
CUMBOJIMYECKUE O0O03HAYEHMsI), ONMPEACNATh 3HAUYCHHE (YHKIUU TIO0 3HAYCHUIO
apryMeHTa, ONpeAeNIATh CBOMCTBA (PYHKIUU 10 €€ rpaduKy.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIIUNA BUJIA:

y =kix,y =x2, y = x3,y = [x|, y = VX, OIHICBIBaTh CBOWCTBA YHCIIOBOA
byHkIuu 110 €€ rpadukKy.

K koHiy oOyuenus B 9 kiacce oOydaromuiics MOJYYUT CIEIYIOIINE
MIPEIMETHBIC PE3yJIbTATHI:

Yuciia ¥ BBIYUCICHUSA

CpaBHHBaTh M YIIOPSIOYMBATH PAIIMOHAIBHBIC M HPPAIlMOHAIBHBIC YHCIIA.

BeITTONTHATE  apupMETHYECKUE JEUCTBUS C palMOHAIBHBIMA YHCIIAMH,
couetas YCTHbIE W TIMChbMEHHBIE TPUEMBI, BBINOJHATH BBIUUCICHUS C
UPpAMOHATHHBIMH YHCIIAMHU.



Haxomute 3HaueHHs CTENEHEW C LENbIMU I[OKa3aTeas MU W KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKCHUMU.

OKpyIJIsITh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MNPUKHUAKY pe3yjbTara
BBIYUCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBICE W KBaJApaTHBIE yPAaBHEHUs, YPAaBHEHMS, CBOISIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIEC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEMHBIX YPAaBHEHUN C JABYMS NMEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SABJISIETCS JTUHECUHBIM.

PemaTte TeKCTOBBIE 3aauyM aiareOpamvyeckuM CrIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE HUCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBlIeHUH (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUU DPELICHHUs, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pPEIICHUE HEPABCHCTB HA YUCIOBOW MPSMOMW, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3aMMCHIBATH PEIIEHUE C TOMOIIBI0 CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIWYHBIX 3a4a4.

DOyHKUIMHA

Pacno3naBath (PyHKIMM U3y4YeHHBIX BHJOB. [loKa3piBaThb CXEMaTHYECKU

pacmoioKeHHe Ha KOOPJIMHATHOM IIOCKOCTH rpadukoB QyHKIMH BUAa: y = kx, y
=hkx+b y=kixy=ax2 +bx +c¢ y=x3 y=1\x y=|x|, B 3aBHCHMOCTH OT
3HauYeHUN KOA()PHUITMEHTOB, OMMUCHIBATH CBONCTBA (DYHKIIHIA.

Crpouth U M300paXaTh CXeMaTHYECKU TpapUKA KBAIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM 1O UX TpaduKaM.

Pacno3naBaTh KBagpaTHuHy0 (QYHKIHUIO 10 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaIPaTUYHBIX (DYHKIMIA U3 peabHOM )KU3HU, PUZUKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPEeCCHU

Pacno3naBaTh apu(METHUYECKYI0 U TEOMETPUYECKYIO TMPOrpeccud Npu
pa3HBIX CIIOCO0aX 3a/laHuUs.

BbINONMHATE  BBIUMCICHHUS C  HUCHOJB30BaHUEM (OpMYyJT N-ro 4jieHa
apu(PpMETUYECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300pakath 4ieHbl MOCIEN0BATEIBHOCTH TOYKAMU HA KOOPJIWHATHOM
IJIOCKOCTH.



Pematpe 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCJIE 3a/1a4M U3 PEATbHOM >KM3HU (C MUCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHHMe pa3/iejioB H TeM undpoBbie
Ne o/ P Konrpoabnbie IIpakTHueckue (mupp )
MpOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchbl
i Yucna u BeruncieHus. PanimoHanbpHbIC 75 1 bubmuoreka [JOK
quciia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
2 AJIrEOPAIHECKHE BEIPKCHILA ! https:/m.edsoo.ru/7£415b90
bu6mmoreka [IOK
3 YPaBHCHHA 1 HCABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
K . D 24 1
4 OOpAMHATH! 1 rpaduky. PyHKiHn https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
> Tosoperne i 060bmerne 6 ! https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0




8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM (uu¢poBbie)
Ne i/m Konrposbubie IIpakTHyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
bubmuoreka [JOK
1 Uucna u Beruncnenus. KBaapatabie KOpHU 15 hitps://m.cdsoo.ru/7f417af8
) Uucna u Berunciaenus. CTENeHsb ¢ 1ebIM 7 bu6mmoreka [IOK
IOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | bubnuoreka [IOK
KBanpaTnsiii TpEX4iieH https://m.edsoo.ru/7f417af8
4 AnreOpandyecKue BbIpaKCHUS. 15 1 bubnnoreka [JOK
Anrebpanyeckast 1poOb https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBagpaTHbie bubnuorexa [JOK
5 15 1
ypaBHEHHU https://m.edsoo.ru/7f417af8
VYpaBueHus u HepaBeHCTBa. CUCTEMBI bubnnoreka [JOK
6 . 13
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
. 1
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 Dyniyi. OCHOBHEIE NOHATH > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
? DyHKupH. THCIOBHIE QYHKLMA ? https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
2
10 HosTopenne 1 obodwmenHe 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




9 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsbl
1 Yucna v Berunciienus. JleicTBUTEIbHBIC 9 bubnuorexa [{OK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnnorexa [JOK
OJHOM NEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
4 YpaBHeHus u HepaBeHCTBA. HepaBeHncTBa 16 1 hitps://m.cdsoo.ru/7f419d08
bubnunoreka LIOK
6 1
> Dymicum 1 https://m.edsoo.ru/7f419d08
bu6nunorexa LIOK
15 1
6 YucrioBble OCIE0BATENBHOCTH hitps://m.cdsoo.rw/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIMS 13 1 bubnmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne ara udpossbie
n/n Tewa ypoxa Bceero Kontposabueie  Ipaxtiieckue f:syqe}mﬂ :)Iﬁl?al;OBaTeJILHble
padoThbI padoThI pecypes:
1 [TonsTHE panoHaNbHOIO YKCIA 1
) Apudmernueckue T1eUCTBUS C 1
paIMoHaIbHBIMU YHCIIAMU
3 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue neiicTBus ¢ |
paIMoHaIbHBIMU YHCIIAMU
5 Apudmernueckue T1eUCTBUS C 1
paIMoHaILHBIMU YHCIIAMHU
6 ApudmeTrndeckue IeiCTBUS C 1
paloHaIbHBIMU YHCIAMHU
7 CpaBHeHue, ynopsiJouuBaHue |
palMOHATBHBIX YHCEIT
g CpaBHeHue, ynopsJ0uuBaHUE |
palMOHATBHBIX YHCEIT
9 CpaBHeHue, ynopsiJouuBaHuE 1
paIMOHATBHBIX YHCE
10 CreneHs ¢ HATYpaTbHBIM | bubnmnoreka [JOK
IoKa3areyieM https://m.edsoo.ru/7f4211de
1 Crenenb ¢ HaTypaJlbHBIM 1 bubnmnoreka [JOK

IIOKa3aTcjIeM

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




12 CrteneHb ¢ HATYypaJIbHBIM bubnnoreka HOK
IOKAa3aTeyieM https://m.edsoo.ru/7f42154¢
13 Crenensb ¢ HaTypaJIbHBIM bubnmoreka [JOK
oKasaTrejieM https://m.edsoo.ru/7f4218be
14 CreneHnsp ¢ HaTypaJIbHBIM
MoKa3aTeiemM
15 Pemenrie ocHOBHBIX 3a/1a4 Ha JpooH,
MPOLICHTHI U3 PeaTbHOM MPAKTUKU
16 Pemennie oCHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLIEHTHI U3 PEaTbHOM MPAKTUKU
17 Pemenrie oCHOBHBIX 3a/1a4 HA JPOOH,
MIPOLICHTHI U3 PeaTbHON MPAKTHKU
18 Pemennie oCHOBHBIX 3a/1a4 Ha JpooH,
MIPOLIEHTHI U3 PEaTbHOM MPAKTUKU
19 [Ipu3Haku AeIUMOCTH, PA3I0KEHUS
Ha MHOXUTEJH HATYPaJIbHBIX YUCEI
20 [Tpu3Haku AeIUMOCTH, PA3I0KEHUS
Ha MHOXHUTEJIM HATYPAJIbHBIX YUCEIT
71 Peanbnsbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIHUOHATEHOCTH
) Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHas MPOMOPIHUOHATEHOCTH
3 Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHasi IPOIMOPIMOHATBHOCTH
24 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
)5 KonTponbhas pabota no teme

"PanuoHanbpHbIE ynciia'




bu6mmoreka [IOK

26 DyKBEHHEIE BEIpRKCHILA https://m.edsoo.ru/7f41feec
27 DopmyJsl
28 DopmyJibl
9 [Tepemennsbie. JlonycTuMble 3HAUCHUS
MepEMEHHBIX
[IpeobpazoBanme OyKBEHHBIX
30 BBIPKCHHH, pACKPBITHE CKOOOK U bubmorexa HOK
https://m.edsoo.ru/7f41fafa
MIPUBEICHUE TTOAO0HBIX ClaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
31 BBIPKCHHH, pACKPBITHE CKOOOK U bubmorexa LHOK
https://m.edsoo.ru/7f41fd70
MIPUBEICHNE TOIOOHBIX CIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
32 BBIPAKEHUI, pacKpbITUE CKOOOK U
MIPUBEICHNE TOIOOHBIX CIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
33 BBIPAXEHUI, pacKpbITHE CKOOOK U
MpUBEIEHNE TTOAO0HBIX ClaraeMbIx
34 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnnoreka [JOK
I0Ka3aTeyieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpPalbHBIM bubnuotexa [JOK
oKas3arejieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTETIEHU C HATYPaIbHBIM bubnmnoreka [JOK
II0Ka3aTeyieM https://m.edsoo.ru/7f4218be
bubmuoreka [JOK
37 MuoroeHbt https://m.edsoo.ru/7f42276e
38 MHorouneHsl bubmorexa HOK

https://m.edsoo.ru/7f422930




39 CiioxeHue, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTO4JICHOB https://m.edsoo.ru/7f422af2
40 CioxeHue, BBIYUTaHUE, YMHOKEHUE bubmuoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE bu6mmoreka [IOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422fca
4 CioxeHue, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTO4JICHOB https://m.edsoo.ru/7f423182
43 @opMyIIbl COKpAIEHHOTO bubnuorexa [JOK
YMHOXXEHUSA https://m.edsoo.ru/7f42432a
44 @opMyIIbI COKpALIEHHOTO bubnuoreka [IOK
YMHOXXEHUSA https://m.edsoo.ru/7f42464a
45 DopmyJIbl COKPALLIEHHOTO bubnunoreka [JOK
YMHOXXEHUSA https://m.edsoo.ru/7f424c12
46 @opMyIIbl COKpAIEHHOTO bubnuorexa [JOK
YMHOXKEHHUS https://m.edsoo.ru/7f424£d2
47 DopMyJIbl COKPAILIEHHOTO bubnuoreka [IOK
YMHOXXEHUA https://m.edsoo.ru/7f4251d0
43 PaznokeHre MHOTO4YJIEHOB Ha bubmorexa [JOK
MHOXUTEIU https://m.edsoo.ru/7f423312
49 Paznoxxenre MHOrO4JICHOB Ha bu6mmorexa [IOK
MHOXUTEITU https://m.edsoo.ru/7f4237fe
50 Paznoxenre MHOrO4WICHOB Ha bu6mmoreka [JOK
MHOXXHUTEIIN https://m.edsoo.ru/7f4239de
51 PaznoxeHre MHOTO4YJICHOB Ha
MHOKHUTEJIHN
5 KonTponbhas pabota no teme

"Anrebpanyeckue BbIpaxeHus"




VYpaBHeHue, npaBuia

53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUIIbBHOCTh YPABHEHUM
JIuHeitHOe ypaBHEHUE C OJTHOM
54 MEPEMEHHOM, PEIICHUE JTUHEUHBIX
YpaBHEHUI
JInHeliHOe ypaBHEHME C OQHOU
55 HepeMeHHO}I;II? pelleHNEe JIMHEHHBIX bubmmorexa [IOK
. https://m.edsoo.ru/7f420482
ypaBHEHUN
JInHeitHoe ypaBHEHHE C OJJTHOU
56 [IEPEMEHHOM, pelleHre TMHEWHBIX
YpaBHEHUI
57 Pemenue 3aga4 ¢ moMoIIbI0 bubmuoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f42064e
58 Pemenue 3aga4 ¢ moMoIsro bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f420806
59 Pemenue 3agaq ¢ momompio bu6mmorexa [IOK
YpaBHEHHU https://m.edsoo.ru/7f4209a0
60 Pemenne 3aga4 ¢ moMOIIbIO bu6mmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f420e6e
61 JInHeliHOE ypaBHEHHE C IBYMs bubnnorexka [JOK
MEPEMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f427¢32
6 JInHeitHoe ypaBHEHHE C IBYMS bubnuotexa [JOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTMHENHBIX YpaBHEHUM bubnuoreka [IOK
C ABYMs [IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTMHENHBIX YpaBHEHHUH

C ABYM: IICPCMCHHBIMU




CucreMa IByX JTMHEUHBIX YPaBHEHHI

65 C IByMsI IEPEMEHHBIMU
66 CucreMa IByX JTMHEUHBIX YpPaBHEHHI
C IByMsI IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEeHMI bubmmorexa [IOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHHI bubmmorexa [IOK
https://m.edsoo.ru/7f42865a
69 Pewrenue cucreM ypaBHeHU bubmmorexa [JOK
https://m.edsoo.ru/7f4287d6
70 Pewrenue cucreM ypaBHeHU
71 Pemenue cucrem ypaBHEHUI
7 KontponbHas paboTa o teme bubnunoreka [JOK
"JIuneiinble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoi bubmorexa HOK
https://m.edsoo.ru/7f41de76
bubnunoreka [JOK
7 HHC0BEIe MpOMEIKy TicH https://m.edsogru/7f41dff2
75 UucoBble TPOMEKYTKH
76 Paccrosinue Mexay TByMst TOUKaMu
KOOPJAWHATHOM MPSIMOI1
77 Paccrosinne Mexay 1ByMsl TOUKaMH
KOOPJAWHATHOM MPSIMOI1
73 [IpssMoyronbHas cucTeMa KOOpIAUHAT bubnnoreka [JOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHas cucreMa KOOpAUHAT bubnuorexa [IOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3aJaHHBIX bubnmoreka [JOK




dhopmynamu

[Tpumeps! rpaduKoB, 3a1aHHBIX

https://m.edsoo.ru/7f41e8a8
bubmuoreka [JOK

81
dbopmynamu https://m.edsoo.ru/7f41ed80
%) [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu
23 Urenue rpadKoOB peaibHBIX bubnnoreka HOK
3aBUCUMOCTEHN https://m.edsoo.ru/7f41ea24
84 Urenue rpa)ukoB peabHBIX
3aBUCUMOCTEHN
bu6mmorexa [IOK
85 I1
OHATHE (yHKLIAH https://m.edsoo.ru/7f41ef06
86 I'padux pyHkImm
bubmuoreka [JOK
87 Csoii i
poficTea dynKumit https://m.edsoo.ru/7f41f078
bubmuoreka [JOK
88 Csoii i
BOHCTBA (pyHKLMH https://m.edsoo.ru/7{41{1fe
bu6mmorexa [IOK
89 JIunei
MHCHHA (yHKIMA https://m.edsoo.ru/7{427282
bu6mmorexa [IOK
0 Jluneit
9 MHCHHAs (yHKIMA https://m.edsoo.ru/7{427412
91 [Toctpoenue rpaduka TuHETHON bubnnorexka [JOK
byHKIIN https://m.edsoo.ru/7f426d1e
9 [Toctpoenue rpaduka TuHEIHON
byHKIIN
93 I'padux pynkuum y =[x|
94 I'paduk pynkumu y =[x|
95 KonrtponsHas pabora no Teme bubnnorexka [JOK

"Koopaunats! u rpa¢puku. OyHkimm”

https://m.edsoo.ru/7f41£50a




/ Beepoccuiickast mpoBepovYHast
paborta

Hroroas koHTpoabHas paboTa /

bubmuoreka [JOK

96 1
Bcepoccuiickas npoBepouHas pabota https://m.edsoo.ru/7f429c6¢
[ToBTOpEHNE OCHOBHBIX MOHSATUH H
97 METOJIOB Kypca 7 Kiiacca, 00001IeHne 1
3HAaHUU
[ToBTOpEHNE OCHOBHBIX MOHSATUH H
98 METOJIOB Kypca 7 Kiiacca, 00001eHne 1 Bubmiorexa IJOK
Hv P ’ - https://m.edsoo.ru/7f429{32
3HAHUI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
99 METOIOB Kypca 7 kiiacca, 00001eHue 1 Bubmzorexa LIOK
Hv P ’ - https://m.edsoo.ru/7f42a0e0
3HAHWUI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
100 METOJIOB Kypca 7 Kiacca, 00001eHue 1
3HaHUH
[ToBTOpEHNE OCHOBHBIX IMMOHSATUH H
101 METOIO0B Kypca 7 Ki1acca, 00001IeHue 1 Brbmmozexa [IOK
I[v P ’ - https://m.edsoo.ru/7f42a27a
3HAHUN
[ToBTOpPEHNE OCHOBHBIX IMMOHSATHH H
102 METOIOB Kypca 7 Kiracca, 00001ieHue 1 Bubmaorexa IJOK
II\, P ’ - https://m.edsoo.ru/7f42a900
3HAHWI
OBIIEE KOJIMYECTBO HACOB I10 102

[TPO'PAMME




8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi obOpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsl
1 KBagparHblii KOpeHb U3 YUCIa 1 bubmmorexa LIOK
AP P https://m.edsoo.ru/7f42d452
bu6mmoreka [IOK
2 [TonsiTre 06 UPpaLIMOHAIILHOM YHUCIIE 1
ppatt https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe TPUOTUKESHUS 1
HUPPALMOHATIBHBIX YHCEN
4 JlecsiTHuHBIC TPUOTMIKCHHUS 1
UPPAIMOHATIBHBIX YHCET
JleiicTBUTENbHBIC YKCTIA 1
CpaBHeHHE IEWCTBUTEIBHBIX YUCEIT 1
CpaBHeHME 1EHCTBUTENBHBIX YHUCET 1
g Apudmernueckuit KBaapaTHbIHN 1
KOpEHb
9 VYpaBHeHue Buaa x> = a 1
10 CaoiicTBa apumMeTnyecKux | bubnuotexa [JOK
KBaJPaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
1 CaoiicTBa apuPpMETHIECKUX | bubnuotexa [JOK
KBaJIpaTHBIX KOpHEU https://m.edsoo.ru/7f42d862
[IpeobpazoBaHme YUCTOBBIX
12 BBIPAXKEHHI, COJIEPIKAIIUX 1 bubmmorexa [TOK
P > conepat https://m.edsoo.ru/7f42dd26
KBaJpaTHBIC KOPHU
13 [Ipeobpa3oBaHre YHCTOBBIX 1 bubnmoreka [JOK




BBIPKCHHH, COIEPIKAIINX
KBaJpaTHbIC KOPHU

[Ipeo6pa3oBanue YHCTOBBIX

https://m.edsoo.ru/7f42ded4

14 BBIPAYKEHMI, COJIepIKAILUX buGnnorexa LIOK
https://m.edsoo.ru/7f42e0be
KBaJIpaTHbIE KOPHU
[TpeoOpazoBaHue YHCTOBBIX
15 BBI:pa)KIZ!HI/If/'I, coAepKAIIMNX buGmnorexa LIOK
https://m.edsoo.ru/7f42e262
KBaJIpaTHbIE KOPHU
16 CremneHb C 11eJIbIM TTOKa3aTeeM bubmorexa LHOK
https://m.edsoo.ru/7f4354a4
CrangapTHas 3aluch 4ucia.
Pa3mepnl 00bEKTOB OKPYIKAIOIIETO
17 Mupa (0T AIEMEHTaAPHBIX YACTHIL JI0 bubnuorexa [JOK
KOCMHYECKHX 0OBEKTOB), https://m.edsoo.ru/7f436098
JUITUTEIBHOCTh MPOIIECCOB B
OKpYKaroIleM Mupe
18 CBoIiCTBa CTETICHH C IIEJIBIM bubnuotexa [JOK
oKasarejieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENIEHH C IIEJIBIM bubmuorexa [JOK
MOKAa3aTeyieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENEHH C LEJIBIM bubnnorexka [JOK
IOKAa3aTesIleM https://m.edsoo.ru/7f435648
21 CBoIiCTBa CTETICHH C IIEJIBIM bubnuotexa [JOK
MOKAa3aTeyieM https://m.edsoo.ru/7f43599a
) CBOIiCTBa CTETICHH C IICJIBIM bubnmnoreka [JOK
MOKAa3aTeyieM https://m.edsoo.ru/7f435ed6
23 KBanpathslii TpéxuiieH
24 KBagpartsslii TpExuneH




)5 Paznoxxenue kBajpaTHOTO bubnnoreka HOK
TpEXUWIEHA HAa MHOKHUTEIHN https://m.edsoo.ru/7f42fd38
26 Pasnoxenune kBagpaTHoOro bubnmoreka [JOK
TpEXWICHA HA MHOXHUTEIHN https://m.edsoo.ru/7f42fd38
Konrponsnas pabora mo remam
27 "KBanpaTthnsie kopHu. CreneHu. bubmmorexa [IOK
KpazipaTibiii Tpexien” https://m.edsoo.ru/7f42ec80
bubmumorexa [IOK
28 Adredparriecicas 1pook https://m.edsogru/7f4303 82
JonycTuMble 3HaUEHUS
29 MePEMEHHBIX, BXOISIINUX B
anredpanvecKue BbIPaKEHUs
JlommycTrMble 3HaYEHUS
30 MePEMEHHBIX, BXOISIINUX B
anredpanvecKe BbIPaKEHUs
31 OCHOBHOE CBOMCTBO bu6mmorexa [IOK
anredbpanveckon qpoou https://m.edsoo.ru/7f4308e6
. bubnuotexa [JOK
32 Coxpaiterne 1podeit https://m.edSO(I)_.Iru/7f430a8a
. bubnnorexa [JOK
33 Coxpatene 1podeit https://m.edsogru/7f430f44
. bubnnoreka [JOK
34 Coxpatenie 1podeit https://m.edsogru/7f430f44
35 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE bubmuorexa [JOK
U JeNieHue anredpandeckux apodeit https://m.edsoo.ru/7f43128¢
36 CioxeHune, BBIYUTaHUE, YMHOKEHNE bubnmuotexa [JOK
U JeTieHue anredpandeckux apooeit https://m.edsoo.ru/7f4315¢0
37 CrnoxxeHue, BRIYUTAHNUE, YMHOKECHHE bubnuotexa [JOK




U JICJICHHE alreOpandecKux Apooei

CJ'IO)KGHI/IC, BbBIYUTAHUC, YMHOXCHUC

https://m.edsoo.ru/7f4318¢c2
bubmuoreka [JOK

38
U JICJICHHE alireOpandecKux Apooei https://m.edsoo.ru/7f431a20
[IpeoOpa3oBaHue BBIPAKEHHIA,
39 cop e >II<)a ux anred Enqecxne bubmmorexa [TOK
ApXatl P https://m.edsoo.ru/7f43259¢
napobu
[IpeoOpazoBaHue BBIpaXKEHUH,
40 coJiepKallux anredopandyeckue bubmmorexa [TOK
AcpXatl P https://m.edsoo.ru/7f432736
npodu
[Ipeobpa3oBaHue BbIpaxeHHH,
41 coJiepKallux anreopanvyecKue bubmorexa HOK
Acpxatn P https://m.edsoo.ru/7f432736
npodu
4 KonTponbhas padota no teme bubnnorexa [HOK
"Anrebpanueckas 1poOp" https://m.edsoo.ru/7f431d36
bu6mmoreka [JOK
43 K
BA/PATHOC ypaBHEHUE https://m.edsoo.ru/7f42eela
44 HemnonHoe kBanpaTHOE ypaBHEHHE bubmmorexa [OK
P M https://m.edsoo.ru/7f42eela
45 HemnonHoe kBanpaTHOE ypaBHEHHE bubmmorexa [OK
P P https://m.edsoo.ru/7f42eela
46 ®opMya KOpHEH KBagpPaTHOIO bubnnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f42f158
47 ®dopmysa KOpHEH KBapaTHOTO bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f42f36
43 dopmyia KOpHEN KBapaTHOTO bubmuorexa [IOK
ypaBHEHUSA https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa HOK

https://m.edsoo.ru/7f42fef0




bu6mmoreka [IOK

50 Teopema Buera https://m.edsoo.ru/7£430076
51 Pemenne ypaBHeHUH, CBOASIIMUXCS K bubnuoreka [IOK
KBaJApaTHBIM https://m.edsoo.ru/7f43¢542
5 Pewenne ypaBHeHuUM, CBOASIINXCSA K bubmmoreka [JOK
KBaJpaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimme npoGHO- bubmumoreka [IOK
panuoHalbHEIE YPAaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue qpobHO- bubnuoreka [IOK
paLMOHAIBHBIE YPABHEHHUS https://m.edsoo.ru/7f432bbe
55 Pemienne TekcToOBBIX 3a/1a4 C bu6mmoreka [JOK
MIOMOILIBIO KBaIPATHBIX YPABHEHUMI https://m.edsoo.ru/7f42175¢
56 Penienune TeKCTOBBIX 3a/1a4 C bu6mmorexa [IOK
ITIOMOIIBIO KBA/IPATHBIX YPABHEHUHI https://m.edsoo.ru/7f42f8f6
57 KonTponbhas padbota no teme bubnuoreka [IOK
"KBanpaTtHble ypaBHeHuUs" https://m.edsoo.ru/7f43012
JInHeliHOE ypaBHEHHE C IBYMs
58 NePEMEHHBIMH, €r0 rpauk,
IIPUMEPHI PELICHNS YPaBHEHUN B
LENbIX YUCIIax
JInHeliHOE ypaBHEHHE C IBYMs
59 NEePEMEHHBIMH, €T0 rpauk,
IIPUMEPHI PELICHNS YPaBHEHUN B
LIEJBIX YUCIIaxX
JIuHeitHOe ypaBHEHUE C IBYMS
60 MEPEMEHHBIMH, €r0 rpauk,

MIPUMEPHI pellIeHUs] YPaBHEHUI B
LEJIBIX YhCIIax




61

62

Pemenue cucrem AByX JIMHEHHBIX
ypaBHEHUM C JBYMSI IEPEMEHHBIMU

Pemenue cucrem AByX JIMHEHHBIX
ypaBHEHUH C JBYMS IEPEMEHHBIMHU

63

64

65

66

Pemenne cucreM nByX JIMHEWHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMU

IIpumepsl pelieHns cucTemMm
HEJIMHEUHBIX YPaBHEHUH C ABYMS
IIEPEMEHHBIMU

[Tpumeps! pereHus cucTem
HEJIMHEUHBIX YPaBHEHUU C ABYMS
NIEPEMEHHBIMU

I'paduueckas mHTEpIIpETAIIS
ypaBHEHUS C IBYMS NIEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YpaBHEHUH C
JIBYMsI IEpEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

I'padnueckas uHTEpHIpeTaLIys
YpaBHEHUs C JBYMs IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d6d6

68

69

70

Pemrenne TekCTOBBIX 3a7a4 €
ITIOMOIIIBIO CUCTEM YPAaBHEHUI

Pelrenne TeKCTOBBIX 3a1a4 €
ITIOMOIIBIO CUCTEM YPAaBHEHUI

Pemenne TekcTOBBIX 3a7a4 ¢
IIOMOLIBIO CUCTEM YPABHEHHUU

71

YUucnoBbie HEPABEHCTBA U UX
CBOMCTBA




YucaoBwie HCpaBCHCTBA U UX

72 .
CBOICTBa
73 HepaBeHncTBo ¢ 01HOM TTepeMEeHHOI
74 JInHeHbIE HEPAaBEHCTBA C OJHOM bubnunoreka [HOK
IIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 JIuHeiiHbIe HEPABEHCTBA C OJHOM bubnnoreka HOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JInHeHbIE HEPAaBEHCTBA C OJHOM
MIEPEMEHHOMN U UX pEIICHUE
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnunoreka [JOK
OJIHOU MEPEMEHHON U X PELIECHUE https://m.edsoo.ru/7f42cb88
73 CucreMpl TMHEVHBIX HEPABEHCTB C bubnnorexa [HOK
OJIHOM NIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f42cd2c
79 Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PEIIEHUE
N3o0pakeHue pemeHus TMHEHHOTO
80 HEPAaBEHCTBA U UX CUCTEM Ha Bubmmorexa LOK
P . . https://m.edsoo.ru/7f42c9¢e4
YUCJIOBOU TIPSIMOI
N3o06paxeHune perieHus TMHEHHOTo
81 HEPABEHCTBA U UX CUCTEM HaA bubmmorexa [TOK
p . . https://m.edsoo.ru/7f42c9¢e4
YUCJIOBOU TIPSIMOI
KonTponbHas paboTa mo Temam
82 "HepasencrBa. Cucremsl
ypaBHEeHUH"
bu6mmoreka [IOK
&3 [lonsitue pyHkIMN
Py https://m.edsoo.ru/7f433¢c12
%4 OO6nacTp ornpeieNeHUus] © MHOYKECTBO bubnnorexka [JOK

3HaYeHUH PYHKLIUU

https://m.edsoo.ru/7f433d84




85 Crnioco0bl 3a1anust GyHKITUN
86 I'padux pyHkumu
%7 CaoiicTBa GyHKIIUH, UX
oroOpakeHHe Ha rpaduke
28 UreHnue u noctpoeHue rpadukon
byHKIMI
29 [Tpumeps! rpadukoB GyHKINH,
OTPaXKAIOIIUX PEATTbHBIE TIPOLIECCHI
OyYHKIIMH, OMUCHIBAIOIIUE MPAMYIO U
90 06y aTE 10 TIPOTIO I/I(I)JI-I{aJIBHiIe ’ bubmmorexa [JOK
PATHYIO TpOTOphL https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX IpaduKu
91 I'unep6ona
bu6mmoreka [IOK
92 r 0
Hrephora https://m.edsoo.ru/7f4343e2
bu6mmoreka [IOK
93 r =x?
paduk pymKin y =X https://m.edsoo.ru/7f434572
OyHkIMu y =x2, y=x3, y=Vx,y =
94 |x|}'lr :(pwi]ecxoey emeHZIe ’ Bubnmorexa LIOK
- TP . p . https://m.edsoo.ru/7f434d38
ypaBHEHU! U CHCTEM ypaBHEHUU
[ToBTOpEHNE OCHOBHBIX IMMOHSATHH H
METOJIOB KypCOB 7 U 8 KJIacCoB,
95 00o01eHue 3HaHuH / bubmmorexa [OK
B . https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoBepouHas
pabota
Urorosas xkoHTposbHAs paboTa /
96 Bcepoccuiickas npoepodHas bubmorexa HOK
P POBEp https://m.edsoo.ru/7f434eb4
pabora
97 [ToBTOpEHNE OCHOBHBIX MOHSTHI U




METOJIOB KypCOB 7 U 8 KJIACCOB,
000011IeHNe 3HAHUH

[ToBTOpEHNE OCHOBHBIX MOHSATUN U

bubmuoreka [JOK

98 7u8 1
METOJIOB KypeoB fI [1aceos, https://m.edsoo.ru/7f43736¢
000011IeHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX MOHSATUH H
99 METOI0B KypcoB 7 U 8 KJIaCCOB 1 buGmnorexa LIOK
FIOB KYP . ’ https://m.edsoo.ru/7f437510
000011eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
100 METOI0B KypCcOB 7 U 8 KJIaCCOB 1 bubnmnorexa LIOK
FIOB KYpCOB / I : hitps://m.edsoo.ru/7f4376b4
000011IeHNEe 3HAHUI
[ToBTOpPEHNE OCHOBHBIX MIOHITHH H
101 METOI0B KypCcOB 7 U 8 KJIaCCOB 1 bubnnorexa LIOK
/OB KYP . ’ https://m.edsoo.ru/7f436b88
000011IeHrEe 3HAHUI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
102 METOJOB KypcoB 7 U 8 KIIaCCOB 1 bubmmorera [TOK
FIOB KYP . ’ https://m.edsoo.ru/7f437858
000011IeHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThbI

IIpakTHYeckue
padoThI

Jlara
U3YYEeHUS

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

ParnmmonansHabIe yncna,
VMppalrOHAaJIbHbIC YMCIIA, KOHEUHbBIE U
OCCKOHEYHBIC IECATUYHBIC IPOOH

MHokecTBO NEHCTBUTEILHBIX YHCEI;
JIEUCTBUTEIBLHBIC YMCIa KaK
OECKOHEUYHBIE NECATUYHBIC TPOOH

B3auMHO 01HO3HAYHOE COOTBETCTBUE
MEXly MHOXKECTBOM J€MCTBUTEIBHBIX
4YyCel U MHOKECTBOM TOYEK
KOOPJIMHATHOM IIPSAMOM

CpaBHeHuE IENCTBUTENBHBIX YHCED,
apupMeTHUECKre eHCTBUSA C
JEHCTBUTEIIBHBIMU YUCIIAMU

HpI/I6J'II/I)KéHHOC 3HA4YCHUC BCIIMYNHBI,
TOYHOCTb HpI/I6J'II/I)KCHI/IH

Oxkpyrienue yucen

Oxpyrienue yucen

10

[Ipukuaka v OlleHKA pe3yJIbTaTOB
BBIYUCIICHUN

IIpukuka u oieHKa pe3yabTaToOB
BBIYHUCIICHUN

JInnelinoe ypaBHeHue. Pemenue

bu6mmorex [IOK




11

YpaBHEHUH, CBOJAIIMXCS K TUHEUHBIM

JInnelinoe ypaBHeHue. Pemenue
YpaBHEHUH, CBOJAIIMXCS K TUHEUHBIM

https://m.edsoo.ru/7f43bf66

KBagparnoe ypaBHenue. Pemenue

12 YpPaBHEHUH, CBOJALLIMXCS K bubmmorexa [IOK
https://m.edsoo.ru/7f43c542
KBaJIpaTHbIM
KBanpatHoe ypaBHeHue. Penienue
13 ypaBHEHUH, CBOASAIINXCS K bubmmnorexa [IOK
https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
14 bukBaspaTHbie ypaBHEHUS bubmorexa HOK
https://m.edsoo.ru/7f43¢3d0
15 bukBapaTHble ypaBHEHUS bubmmorexa LHOK
https://m.edsoo.ru/7f43¢3d0
ITpumeps! pelieHns: ypaBHEHUN
16 TPEThEN U YETBEPTOM CTENIEHEN
pa3oKeHUEM Ha MHOXKHUTEIH
IIpumepsl pelieHns: ypaBHEHUI
17 TPEThEN U YETBEPTOHN CTENEHEN
pa3I0KEHUEM Ha MHOKUTEIH
18 Pemenne npo6GHO-paIiOHATBHBIX bubnnorexka [JOK
YPaBHEHHH https://m.edso00.ru/7f43c9b6
19 Pemenne npoOGHO-paiMoHaIbHBIX bubnuoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
20 Pemenne TekcToOBBIX 3a1a4
anreOpanyeckuM METOJI0M
o1 Pemenye TeKCTOBBIX 3a0a4
anreOpanyeckKuM METOJI0M
22 Pemenye TeKCTOBBIX 3a7a4




aJ'II‘G6paI/I‘ICCKI/IM METOAOM

KonTtponpHas pabora o Teme

23 " . i
VYpaBHEHMSI ¢ OHON IEPEMEHHON
4 YpaBHEeHUE C IByMS IEPEMEHHBIMU U bubnunoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
)5 VYpaBHeHuUe ¢ IByMsI IEPEMEHHBIMU U bubnnoreka HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
6 Cucrema /IByX JIMHEHHBIX YpaBHEHUI
C IByMs IEPEMEHHBIMU U €€ peLICHUE
7 Cucrema /1ByX JIMHEHHBIX YpaBHEHUI
C IByMsl IEPEMEHHBIMU U €€ pelieHne
)3 Cucrema IByX JIMHEMHBIX yPaBHeHI/Iﬁ
C IByMs IEPEMEHHBIMU U €€ pelICHUE
9 Cucrema /IByX JIMHEHHBIX YpaBHEHUI
C IByMs IEPEMEHHBIMU U €€ peLICHHUE
Pemenue cucrem 1ByX ypaBHEHHH,
30 OJIHO U3 KOTOPBIX HH};{eI‘}/’Ilgoe, a ipyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHMI,
31 OJIHO U3 KOTOPBIX HH};{eggoe, a apyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHMI,
32 OZHO U3 KOTOPBIX JIMHENHOE, a APYroe
— BTOpPOH CTEIEHU
Pemenue cucrem IByX ypaBHEHHIH,
33 OJIHO M3 KOTOPBIX JIMHENHOE, a Apyroe
— BTOpPOH CTENEHU
34 ['padmueckas uHTEpHIpETALUS




CUCTEMbI YpaBHEHUII C IBYyMsI
epeMEHHBIMU

Penrenne TekCTOBBIX 3aJa4

35
anreOpanvdecKuM criocooom
36 Pemenue TekcToOBBIX 3a/1a4
anreOpanyecKuM crnocobom
37 KonTponbhas pabota no teme
"CucreMbl ypaBHEHUN"
18 YuciioBble HEPABEHCTBA U UX
CBOMCTBa
39 YucnoBble HEPABEHCTBA U UX bubnnoreka [JOK
CBOICTBA https://m.edsoo.ru/7f43ad5a
40 JIvHeitHbIe HEpaBEHCTBA C OHOM bubnunoreka [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
A1 Jlunelinble HEpaBEHCTBA C OJJHOM bubnuorexa [JOK
MIEPEMEHHOMN U UX PEILECHUE https://m.edsoo.ru/7f43af08
4 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnunoreka [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
43 CucTtembl TUHENHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U UX PELICHUE
44 CucTtembl TUHEHHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U UX PELICHUE
45 CucTtembl TUHEHHBIX HEPABEHCTB C
OJHOI IEPEMEHHON U X PELICHUE
46 KBanpaTHble HEpaBEHCTBA U UX bubmuorexa [IOK
pelieHue https://m.edsoo.ru/7f43b098
47 KBaapaTHble HEPABEHCTBA U UX bubnnorexka [JOK

perieHue

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




KBa,I[paTHBIC HCPpaBCHCTBA U UX

bu6mmoreka [IOK

48 pelienue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U UX
peleHue
50 KBanpaTHble HEpaBEeHCTBA U UX
pelieHne
I'paduueckas uHTEpIIpETALIUSL
51 ngg)BeHCTB u CHCT:MILGP:BGHCTB c bubmmorexa LHOK
https://m.edsoo.ru/7f43b098
JBYyMsI IEPEMEHHBIMU
['paduueckas uHTEpIIpETALIUS
52 HEPaBEHCTB U CHCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMU
53 KonTtponpHast pabora o Teme
"Hepasencrtna"
54 KBanparuunas ¢pyHkuus, e€ rpagux u bubnuoreka [IOK
CBOICTBA https://m.edso0.ru/7f4396¢6
55 KBanpatuunas Qynkuus, e€ rpaguk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnnorexka [JOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [TapaGoia, KOOpAMHATHI BEPUINHBI bubnuoreka [IOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f439eb4
58 [Tapabona, KOOpAUHATHI BEPILUHBI bubnnorexka [JOK
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl https://m.edsoo.ru/7f43a03a
59 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubnnoreka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f43alac
60 [TapaGosna, KOOpAMHATHI BEPIIMHbI bubnuoreka [IOK

napadoIIbl, 0Cb CHMMETPHUH 11apadoJIbl

https://m.edsoo.ru/7f43a3le




[TapaGosna, KOOPAUHATHI BEPIIMHbI

bu6mmoreka [IOK

ol napaboIIbl, 0Cb CHMMETPHH MapadoIbl https://m.edsoo.ru/7f43a526
6 [Tapabosna, KOOpAUHATHI BEPILUHBI
napaboIIbl, 0Cb CHMMETPHUH 11apadoJIbl
63 I'paduku pynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
64 I'padpuku dynkomii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
65 ['paduku pynkuumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
66 I'paduku pynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X]|
67 ['paduku pynkuumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
68 ['paduku pynkuumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTponbHas padora no teme bubnuoreka [IOK
"OyHKIIn" https://m.edsoo.ru/7f43ab84
70 [ToasTHE YKCITIOBOM bu6mmoreka [JOK
[IOCIEA0BATEIbHOCTH https://m.edsoo.ru/7f43e6¢c6
3agaHue MociIeq0BaTEIbHOCTH
71 peKyppeHTHOH popmyIioif u bubnrorexa LIOK
. https://m.edsoo.ru/7f43ebda
(bopmyI10i n-ro wieHa
7 ApudmeTrnueckasi U reoMeTpuyecKas bubnnorexa [JOK
[IpOrpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmernueckas 1 reoMeTpuIecKas bubnuorexa [IOK
[IpOrpeccuu https://m.edsoo.ru/7f43{f3b4
74 ®opmyIibl N-ro YieHa bubnmnoreka [JOK




75

76

77

apupMETUUECKON U TEOMETPUUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YIEHOB

@DopMyJibl N-To YJieHa
apupMeTUYECKON U TEOMETPUUECKON
[IPOrPeCcCuii, CyMMBI MIEPBBIX N
YIEHOB

®opMyJibl N-To YJieHa
apuQMeTUYECKOI U TeOMETPUUECKOI
MIPOTPECCUil, CyMMBI MIEPBBIX N
YJICHOB

DopMyJIbl N-TO YICHA
apu(MeTHUECKON U reOMeTPUIECKON
IIPOrPeCcCUil, CyMMBI IIEPBBIX N
YICHOB

https://m.edsoo.ru/7f43f58a

bu6mmoreka [IOK
https://m.edsoo.ru/7f43ef2¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f4310c6

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f72e¢

78

@opMyJIbl N-TO YICHA
apuMeTUIECKON U TEOMETPUUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bu6mmorexa [IOK
https://m.edsoo.ru/7f43{8a0

79

N3obpaxeHue 4wieHOB
apupMeTUIECKON U TEOMETPUUECKON
MPOrpeccuil TOUKamMu Ha
KOOPJAMHATHOM MJIOCKOCTH

80

N3o00pakeHne 4aeHOB
apupMeTUIECKON U TEOMETPUUECKON
MPOTpeCCHil TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

81

JIMHEWHBIN 1 SKCIOHEHITHATbHBIN
poct




82

CroxHbI€ POLIEHTHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e

83

CrnoxHbI€ POLIEHTHI

bubmuoreka [JOK
https://m.edsoo.ru/7f4401a6

84

85

86

87

88

KonTtponpHas pabora no teme

"YucIioBeIe MOCIEA0BATEIFHOCTH"

[ToBTOpEeHME, 0000IICHUE 1
cHcTeMaTH3anus 3HaHuH. 3aInch,
CpaBHEHUE, JCHUCTBUS C
JIEACTBUTEILHBIMU YU CIIAMU,
YUCJIOBas mpsiMast

IToBTOpEHME, 0000IICHUE 1
cucreMarusanus 3HaHui. [IponeHTsl,
OTHONICHHUS, TTPOTIOPITUN

[ToBTOpEHME, 0000IICHUE 1
CHCTEMATU3aLMA 3HAHUIA.
Oxkpyrienue, mpuOIMKeHNE, OleHKa

[ToBTOpenue, o6odIIEHNE 1
cucTemarus3anus 3HaHuil. Pemenue
TEKCTOBBIX 3a7]a4 apU(PMETHUESCKUM
CII0cOO0M

bu6mmoreka [IOK
https://m.edsoo.ru/7f4404{8

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

89

[ToBTOpenue, o6odIIEHNE 1
cucTeMaru3anusa 3Hanni. Pemenne
TEKCTOBBIX 33714 apHUPMETHUESCKUM
CII0CO00M

bu6mmorexa [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenwue, 0600IIEHNE 1
cucTeMaru3anusa 3HaHui. Pemenme
TEKCTOBBIX 3aJ]1a4 apu(PMETHICCKUM
CII0COO0OM

bu6mmorexa [IOK
https://m.edsoo.ru/7f443fea




[ToBTOpEeHHE, 0000IICHUE U
cucTeMaTu3alys 3HaHuH.

bu6mmoreka [IOK

o1 [IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPAXCHHM, TOMYCTUMbIE 3HAYCHHUS
[ToBTOpEeHHE, 0000IICHUE 1

0 CHCTEMAaTH3alLMsl 3HAaHUH. bubnuorexa [JOK
[IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f444364
BBIPAXCHHM, TOMYCTUMbIE 3HAYCHHUS
[ToBTOpEHME, 0000IICHUE 1

93 CHCTEeMAaTU3alMsl 3HaHUH. bubmuoreka [JOK
[Tpeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f44462
BBIPXCHHM, TOMMYCTHUMbIC 3HAYCHHUS
[ToBTOpEHME, 0000IICHUE 1

94 CHUCTEeMaTHU3als 3HaHU. bu6mmoreka [IOK
[Tpeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPAXECHH, TOMYCTUMbIE 3HAYECHUS
[ToBTOpenue, o6obIIEHNE 1

95 cucremaTusauus 3HaHuil. OyHkuuu: bubnuotexa [JOK
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f444c56
byHKIHI
[ToBTOpenue, o6odIIEHNE 1

96 cucremarusanus 3HaHuil. OyHKuuu: bubnuotexa [JOK
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f444144
byHKIHI
[ToBTOpenwue, 0600IIEHNE 1

97 cuctemaTusanus 3HaHuil. OyHKuuu: bubnmuotexa [JOK
IIOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f44516a
byHKIHI

98 [ToBTOpenwme, 0600IIEHNE 1 bubnuotexa [JOK
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100

101

cucremaTusanus 3Hanuil. OyHkuuu:
IIOCTPOEHUE, CBOMCTBA U3YyUYEHHBIX
byHKIUH

[ToBTOpEHME, 0000IICHUE U
CHCTEMAaTU3alMs 3HAHUH.
I'padpuaeckoe pernieHue ypaBHECHUN 1
X CHCTEM

[ToBTOpEHHE, 0000IICHUE U
CHCTEMaTH3alMsl 3HAHW.
['paduueckoe pelieHne ypaBHEHUH
HUX CHCTEM

Wrorosas koHTpoJsibHasA paboTa

https://m.edsoo.ru/7f4452¢e6

bu6mmoreka [IOK
https://m.edsoo.ru/7f445516
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O0001eHUE U CUCTEMATU3 AL
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

7 KJIIACC

Koxa
MPOBEPAEMOro
pe3yJbTarTa

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I nmporpaMmbl OCHOBHOI'O 0611161"0 OﬁpaSOBaHI/IH

1

1.1

Yucna v BRIYUCICHUS

BBIHOJ'IHSITB, coucTrasa YCTHBIC n IIMCbMCHHBIC HpI/IéMBI,

apI/I(bMeTI/I‘-IeCKI/Ie HeﬁCTBHﬂ C paiMOHAJIbHBIMHU YHCJIaMU

1.2

Haxomuth  3HaueHHMs]  YUCIOBBIX  BBIPAXKEHUH,  NPUMEHSTH
pa3zHooOpa3Hble CIOCOObI M MPUEMBI BHIYHUCIICHHS 3HAUEHUN JAPOOHBIX

BBIpOXEHUH, coJlepKaIuX OOBIKHOBEHHBIE U IECITUYHBIE TpOOH

1.3

1.4
1.5

[lepexomuts OT oOmHON (OPMBI 3amKMCH 4YUCEI K  JPyrou
(mpeoOpa3oBbIBaTh  JAECATUYHYID  ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBCHHYIO B JICCSITHYHYIO, B YAaCTHOCTH, B OCCKOHECUHYIO
JECSITUUHYIO ApOOBb)

CpaBHI/IBaTB " YIopsasaAounuBaTh palfiOHAJIbHBIC YHUCIIa

OxpyrisTh uncia

1.6

BpINONHATE NPUKUIKY M OUEHKY PE3yJbTaTa BBIYMCIEHUW, OLICHKY
3HAYEHUW YUCIOBBIX BBIPAKECHUN. BBINONHATE  JIEUCTBUS €O

CTCIICHAMMU C HATYPAJIbHBIMHU IMOKAa3aTCIIIMU

1.7

1.8

2.1

[IpuMeHATh NpHU3HAKKH JENMMOCTH, PAa3j0KEHHE HAa MHOXUTEIN

HaTypPaJIbHBIX YHUCCJI

Pemlate  MpakTUKO-OPUEHTUPOBAaHHBIE  3aJayd, CBA3AHHBIE C
OTHOILLIEHHEM BEJINYMH, MIPONOPIHUOHAIBHOCTBIO BEJINYUH,
MPOLICHTAMH, WHTEPIPETUPOBATh PE3YyJIbTAThl pELIeHUs 3aaad ¢
Y4ETOM OTpaHWYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU PacCMATPUBAEMBIX

00BEKTOB
AnreOpanuecKue BhIpaXKCHUS

Ucnonb3oBarh anredpandyeckyr0 TEPMHHOJOTHIO M CHUMBOJIHKY,

MPUMEHSTH €€ B MPOLIeCCe OCBOSHHSI yUeOHOT0 MaTepuaa




2.2

23

Haxonute 3HadyeHHss OYKBEHHBIX BBIPRKEHUH TpU  3aJaHHBIX
3HAYECHUAX IIEPEMEHHBIX

BremonHaTh Hp606p330BaHI/IH OCJI0Tro BBIPpAXXCHUA B MHOI'OYICH

MIPUBEJICHUEM TIOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK

24

BrinonaHsaTe yMHOXKEHHE OJTHOWIEHAa Ha MHOTOYJIEH M MHOTOYJIeHa Ha
MHOTOYJIEH, NPUMEHATh (OopMysbl KBaJpaTa CyMMBI U KBajapaTa

pasHoCTH

2.5

OCYH.[CCTBHSITB PA3JI0KCHNUEC MHOT'OYJICHOB HA MHOKHUTCJIU C ITIOMOIIBIO
BBIHECEHUS 33 CKOOKU 0611161"0 MHOXHUTEIIA, TPYIIIIMPOBKU ClIara€MbiX,

npUMeHEHHsT (HOPMYJT COKPAIEHHOTO YMHOXKCHHS

2.6

2.7

3.1

3.2

[TpumensTh MpeoOpa3oBaHKsl MHOTOYWICHOB JJISi PELICHUS Pa3InYHBIX
3a/1a4 U3 MaTEMaTUKH, CMEXXHBIX IIPEIMETOB, U3 PEalbHON IPAKTUKU
Hcnons30BaTh CBOMCTBA CTENEHEW C HATYpPaJbHBIMHU I1OKa3aTEIISIMU
U1 IpeoOpa30BaHus BBIPAKEHUN

YpaBHEHHUS U HEPABEHCTBA

Pemarp JsMHENHBIE ypaBHEHHMS C OJHOM IEPEMEHHOW, NPUMEHSA
IIpaBujIa Mepexoa OT UCXOJHOIO YPAaBHEHMs K PAaBHOCHIBHOMY €MY.
[IpoBepsTh, ABIAETCSA U YACIO KOPHEM YPaBHEHUs

[IpumensTs rpaduyeckue METOJAbl MPU  PELICHUM JIMHEHHBIX

YPaBHEHUU U UX CUCTEM

3.3

3.4

[TonOupath mpuMepsl Hap Yuce, SIBISIIOIIMXCS PELIeHUEM JIMHEHHOTO
YPaBHEHUS C IBYMs IEPEMEHHBIMU

Ctpouth B KOOPIAMHATHOMN IUIOCKOCTH IpaQUK JMHEHHOTO YPaBHEHUS C
JIBYMsl TI€PEMEHHBIMH; IOJIb3YSCh TI'paUKOM, MPHUBOAUTH NPHUMEPHI

peuieHus: ypaBHEHUs

3.5

3.6

4.1

Pemrate cuctemsl 1ByX JUHEHHBIX YPAaBHEHHM C ABYMS IIE€PEMEHHBIMU,
B TOM YHCIIE TpapUUECKU

CocTaBnaTh U pemarh JUHENHOE YpPaBHEHUE WM CUCTEMY JIMHEHHBIX
YpPaBHEHHUH MO YCIOBUIO 3aJja4M, HHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aa44 I1I0JyYEHHBIN pe3yJIbTar

Koopaunats! u rpadpuku. @yHKImMu

N300paxaTh Ha KOOPAMHATHOM MNPSIMOM TOYKH, COOTBETCTBYIOIIME
3aIaHHBIM KOOpJMHATaM, Jy4Yd, OTPE3KH, HHTEPBAJbI, 3alUCBHIBATh

YHCIIOBbIE TPOMEKYTKH Ha alre0pandeckoM si3bIKe




4.2

43

Ormeuatre B KOOpHHHaTHOﬁ INIOCKOCTH TOYKHM II0 3aJaHHBIM
KoopJuHaTamM

Crpouth rpaduku nuHEHHBIX GyHKIHA. CTpouTh rpaduk GyHKIUN y

=[]

44

OnwuceiBaTh C MOMOIIBIO (YHKIHH HM3BECTHBIE 3aBHCHUMOCTU MEXKIY
BEIIMYUHAMU: CKOPOCTb, BpPEMs, PACCTOSHHE, LECHY, KOJHMYECTBO,

CTOMMOCTb, TPOU3BOIUTENLHOCTD, BpeMsi, 00BEM pabOThI

4.5

HaxonnTs 3HaueHune GyHKIMH 1O 3HAYCHUIO €€ apryMeHTa

4.6

8 KVIACC

Kox
NpoBepPsSIEMOro
pe3yJabTara

1

[lonumats rpaduyeckmii cnoco® TPEACTABICHUS U aHAIM3A
uHpOpMAIMY, W3BJIEKATh WM HMHTEPHPETHPOBATh HWH(POPMALHUIO U3

rpauKOB peasIbHbIX MTPOLIECCOB U 3aBUCUMOCTEN

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJILHON MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus

Yucna 1 BEIUMCIIEHUS

1.1

1.2

Hcnons3oBaTh  HayaJbHBIE  MPEICTABICHUS O  MHOXECTBE
JNEUCTBUTEIIBHBIX YUCEN JJI1 CPABHEHUS, OKPYIJVICHHsS U BBIUHUCIICHUH,
n300paxkaTh JI€HCTBUTENbHbIE 4YHCIAa TOYKAMU Ha KOOPIMHATHOMN
psAMON

[IpuMeHsaTs MOHATHE  apU(PMETHUYECKOTO  KBAJAPaTHOTO  KOPHA,
HaXOJUTh KBaJpaTHbIE KOPHHW, HCIOJNb3YysS IMpPH HEOOXOAUMOCTH
KaJIbKYJISITOP, BBINOJIHATH Pe0Opa30BaHMsl BbIpAXKEHUH, coepxKalux

KBaJpaTHbIE KOPHU, UCTOJIb3Ys CBOWCTBA KOPHEN

1.3

2.1

Wcnonp3oBath 3amucu OONBIIMX M MalbIX YHCET C IOMOIIBIO
JeCATUYHBIX Apo0eil u creneHei yucna 10

Anrebpanueckue BbIpaXeHUs

[IpuMeHsTh TOHSATHE CTENEeHM C LEJIbIM IO0Ka3aTeleM, BbIIOJIHATh

npeo6pa30BaHmI BBIpa)I(CHHf/'I, coACpiKaluXx CTCIICHU C LCJIbIM

IIOKa3aTejIeM

2.2

BbINomHATE  TOXIECTBEHHBIE  MPEOOpa3OBaHUS  PALMOHAIBHBIX

BBIPQKCHHII HA OCHOBE IMPAaBWUJ JACHUCTBHM HAJ MHOIOWICHAMH U




anreOpandecKuMu ApoOsIMu

23

PacknanbiBaTh KBagpaTHBIA TPEXUIEH HA MHOKHUTEIIN

24

3.1

3.2

33

[TpumensTh mpeoOpa3oBaHUsl BBIPAKEHHUNA AJISI PEIICHHS Pa3InYHBIX

3a/1a4 U3 MaTeMaTUKH, CMEXHBIX IIPEIMETOB, U3 pealbHON MPAKTHKU
YpaBHEeHUs U HEPABEHCTBA

PemraTe HHHeﬁHBIe, KBaJApaTHbIC YpaBHCHHUA W pPalUOHAJIbHBIC
YpaBHCHHA, CBOAAIINUECCA K HHUM, CUCTCMbI ABYX ypaBHeHI/If/'I C IAByMs

INEPEMEHHBIMU

[IpoBoauTh mpoCTEWIINE MCCIECIOBAHUA YPAaBHEHUHM U  CHUCTEM
YpaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TIpapHUuecKux
IIpe/iCTaBIeHU (yCTaHaBIMBAaTh, UMEET JIM ypaBHEHUE WIH CHUCTEMaA

ypaBHeHI/Iﬁ peuiCHu:A, €CJIM UMECT, TO CKOJIbKO, U npoqee)

[lepexonuTs OT cioBecHOM  (OpPMYIHpPOBKM 3adauyu K  e€
anredpanvyeckol MOJIENM C MOMOILBIO COCTABJICHUS YPaBHEHUS WIIU
CUCTeMbl ypaBHEHUW, HWHTEPIPETUPOBATH B COOTBETCTBUHU C

KOHTEKCTOM 33]1a4y MOJyYEHHBIN pe3yabTaT

3.4

4.1

[IpuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPAaBHEHUS, OLEHKH,
pelaTh JIMHEWHbBIE HEPABEHCTBA C OJHOW NEPEMEHHON U UX CUCTEMBI,
naBaThb  rpauuecKkyr0  WUIIOCTPALMI0O  MHOXECTBa  PELIeHUN
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIMU

[lonuMaTh M UCHONB30BaTh (PYHKUIMOHAIbHbIE MOHATUS M  S3BIK
(TepMUHBIL, CUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HAueHUe
(GYHKIMU O 3HAYEHMIO apryMEHTa, ONpeIeNsTh CBOWCTBA (YHKLUHU

1o e€ rpaduky

4.2

kix

Ctpouts rpadvku d7IeMEHTapHBIX (QYHKIIMA BHJIA:
y=k/x

, Y =x?, y = X% y = [X|, onicbIBaTh CBOICTBa YMCIOBON (YHKIUU MO €&

rpaduky




9 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJILHON NMPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHUs

1

1.1

1.2

1.3

1.4

Yucna 1 BEIUUCIIEHUS

CpaBHI/IBaTB U yHOopsAgo4YMBaTh palMOHAJIBHBIC W HPpaluOHAJIBHBIC
qucia

BremonHaTh apI/I(bMCTI/I‘IeCKI/Ie ,HCfICTBHH C pallMOHAJIbHBIMH YMUCJIaAMU,
COUCTast YCTHbIC U INHUCbMCHHBIC HpI/IéMH, BBIIIOJIHATD BBIYUCICHUA C
HppaiOHAJIIbHBIMU YK CJIaMU

Haxogute 3HaueHus CTEIICHEH C OCJIbIMH ITOKA3aTCIIsIMHU U KOpHeﬁ,
BBIYHCIIATH 3HAYCHU A YHUCJIIOBBIX BI)Ipa)KCHI/Iﬁ

Oprr JIATHh ﬂeﬁCTBHTeHBHBIe YuCia, BbIIIOJHATD IPUKUIKY pE3yJibTaTa

BbI‘IPICJ'IGHHfI, OLICHKY YUCJIOBBIX Bpra)KeHI/Iﬁ

ypaBHeHI/ISI H HCPABCHCTBA

2.1

Pemlate  nuHENHBIE W KBaApaTHBIE YPAaBHEHWs, YPaBHEHUS,

CBOJAIINCCA K HUM, HpOCTeI\/'IH_II/Ie ):[pO6HO-paLII/IOHaJ'ILHLIe YpaBHCHUA

2.2

Pemate cucTeMsl IByX JIMHEHWHBIX YPABHEHUN C IBYMs IIEPEMEHHBIMU
U CHCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SABIISIETCS

JIMHENHBIM

23

24

2.5

Pemate TekcTOBBIE 3aMaun anreOpanvecKrM CIOCOOOM C TOMOIIBIO
COCTaBJICHHUSI YpaBHEHHS WM CHCTEMbI JIBYX YPaBHEHHH C ABYMS

NEPpECMECHHBIMU

[IpoBoauTh mpOCTEMIIME HCCIEIOBAaHUS YPAaBHEHUH U CHUCTEM
yYpaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpapHUuecKux
MpeCTaBICHUN (HanmpuMep, yCTaHaBIMBAaTh, UMEET JIM YpaBHEHUE WIN

CHUCTEMa ypaBHEHUH PEIICHUsI, €CITH UMEET, TO CKOJIBKO)

Pemate  nuHElHBIE  HEpAaBEHCTBA, KBAaJApAaTHbIE  HEPABEHCTBA,
n300pakaTh PEIICHUE HEPABEHCTB HA YMCIIOBOW MPSMOM, 3aIUCHIBATh

PEIICHUE C TTIOMOIIIBIO CUMBOJIOB

2.6

Pemars cucTeMBl JIMHEWHBIX HCPaBCHCTB, CHCTCMbl HCPABCHCTB,

BKIIIOYAIOIINE KBaJpaTHOE HEPAaBEHCTBO, W300pakaTh pEIICHUE




CUCTCMbI HCPABCHCTB Ha YHCIO0BOM HpHMOfI, 3alMUCbIBaTh PCUICHUC C

IIOMOIIBbXO CMMBOJIOB

2.7

Hcnonbs30BaTh HEpAaBEHCTBA MIPU PELICHUH PA3JIMYHBIX 3a/1a4

3.1

OyHKIUU

PacrioznaBate  (GyHKIMM ~ H3ydyeHHBIX ~ BuAOB.  [lokasbIBaTh
CXEMaTUYECKH PacIoIOKEHNE HAa KOOPAMHATHOHN ITIOCKOCTH Ipa(HUKOB
dbynkuit Buna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3Ha4eHUH K03()(HUIIMEHTOB, OMUCHIBATH CBOWCTBA (PYHKUUI

3.2

[IokaspiBaTh CXEMAaTUYECKH PpACIOIOKEHHE Ha KOOPIAMHATHON
TUTIOCKOCTH TpadukoB GyHKUMH Buaa y = YX, y = |X| U OommCHIBaTh

CBOICTBa (PyHKIIMIA

3.3

Ctpouth ¥ H300paXkaTh CXEMaTHYECKH TpaduKd KBaIPaTUIHBIX
(GyHKIMHA, ONMCHIBATH CBOWCTBA KBAJpPAaTHUHBIX (QYHKIMHA MO WX

rpadgukam

3.4

Pacnio3naBate KBaapaTuuHyro (YHKIHIO 1O (Qopmylie, HTPUBOAUTH
MpUMepbl KBAaAPATUYHBIX (GYHKIUN M3 pealbHON >KU3HH, (PU3UKU,

reOMETPUH

Apudmernueckas U reoMeTpUYecKas Iporpeccuu

4.1

Pacnio3znaBath apuMeTndecKyro U reoMeTpUUYECKyI0 IPOrPECCUH MTPU

pa3HBIX crioco0ax 3agaHus

4.2

BbINONHATE BBIYMCIEHUS C MCIONb30BaHUEM (GOpPMYJNl A-TO YJIEHA
apu(mMeTHyecKoil U reoMeTpUUecKOil MpPOrpeccuii, CyMMbI MEPBHIX N

YJIICHOB

43

N3o0paxkaTs diieHbl MOCIEA0BATEIbHOCTH TOYKAaMU Ha KOOPIWHATHOMN

TIIIOCKOCTH

4.4

Pemrats 3aJa4u, CBA3aHHBIC C YHCIIOBBIMHU ITOCJICIOBATCIBHOCTIAMU, B
TOM 4YHUCJIC 3agadyu H3 peanLHoﬁ KHN3HHU (C HUCITIOJIB30BaHHUEM

KaJIbKYyJIATOPA, HUPPOBBIX TEXHOJIOTHIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Yucna v BIYMCICHUS
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIE, NEPEX0] OT OAHOM (OpPMBI 3alUCH
1.1 npobeit xk apyroi. IloHsTHE palMOHAIBHOTO YHCIA, 3allCh, CPaBHEHUE,
YHOPSIOYUBAHUE PALIMOHATIBHBIX YHCEI
1 Apudmernueckue IeMcTBUS ¢ pallMOHANBHBIMU YuciaMu. Pemenue 3agay u3
' pearbHON MPaKTUKU Ha YacTH, HA IPOOH
13 CreneHb C HaTypalbHBIM IIOKa3aTeleM: OIpeleleHne, MnpeoOpa3oBaHUE
' BBIPa)KEHUI1 Ha OCHOBE OIpEIEIeHNUs, 3aUCh OOJIBIINX YUCEell
L4 [IpouieHThl, 3anuch MPOLEHTOB B BHUJAE ApoOU U ApoOU B BUJE MPOIEHTOB.
' Tpu ocHOBHBIE 33J]auu HAa IPOLIEHTHI, PELICHUE 3a/1a4 U3 PeabHON MPaKTHUKU
Ls [IpuMeHeHHe TNPHU3HAKOB  JIEIMMOCTH, DPAa3JIOKEHHE Ha  MHOXHTENIU
' HaTypaJIbHBIX YUCEIl
L6 PeanbHble  3aBUCMMOCTM, B TOM  4YHcle TMpsMas U oOparHas
' IPONOPLUOHAIBHOCTH
2 Anrebpanueckue BhIpaXKEHUS
51 ITepeMeHHBIE, YMCIIOBOE 3HAUEHUE BBIPAXKEHUS C IepeMeHHOU. JlomycTumble
' 3HauEHUs IEPEMEHHBIX
25 [IpencraBiaeHre 3aBUCMMOCTH MEXIy BEIUYMHAMH B BUAE (OPMYIIHI.
' Brruucnenus mo popmynam
53 [IpeoOpazoBanne  OYKBEHHBIX  BBIDQKEHUH, TOMXJAECTBEHHO  paBHbIE
' BBIPAXKECHUS
24 CBolicTBa CTENIEHN C HATYpaJIbHBIM MOKa3aTeIeM
55 OpnHowieHbl U MHOrousneHsl. CreneHp MHorowieHa. Clio)keHU€, BBIUUTAHUE,
' YMHOKE€HIE MHOTOYJIEHOB
26 DopMyJibl COKpAIEHHOTO YMHOKEHHUS: KBaJpaT CyMMBI U KBaJpaT pa3HOCTH.
' ®opmyJsia pa3HOCTH KBaJpaToB. Pa3inoxkeHne MHOrOWIEHOB HA MHOXKUTEITH
3 YpaBHeHuUs




VYpaBHeHUe, KOpEHb YpaBHEHHUs, IpaBWia NpeoOpa3oBaHMs YpaBHEHUS,

>l PaBHOCHUJIIBHOCTb YPaBHEHUN
32 JluHeitHoe ypaBHEHHME C OJHOM NEPEMEHHOW, YMUCIIO KOPHEH JIMHEHHOTO
' YpPaBHEHUS, PEUICHUE JIMHEUHBIX YPAaBHECHUI
13 CocraBieHHe ypaBHEHUI 10 YCJIOBUIO 33/1auyu. PelleHue TEKCTOBBIX 3a/ay C
' IIOMOUIbIO YPaBHEHUN
34 Jlunelinoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €Tr0 Tpaduk
CucrtemMa JByX JIMHEWHBIX ypaBHEHHH C JByMs IEepeMEHHbIMU. Perienue
3.5 CHCTEM YpaBHEHUH CIOCOOOM IMOJCTaHOBKU. [IpuMepbl pemeHus: TeKCTOBBIX
3a/1a4 € IOMOLIBIO CUCTEM YPABHEHUM
4 Koopaunats! u rpadpuku. OyHKmm
4.1 Koopaunara Touku Ha npsMon
47 Hucnossle TpOMEKYTKH. PaccrosiHre Mexay AByMs TOUKaMU KOOPJAMHATHOMN
' MPAMOM
43 [TpsmoyronbHas cuctema kKoopauHat, ocu Ox u Oy. Abcuucca U opAUHATa
' TOYKHM Ha KOOPJMHATHOM IJIOCKOCTH
44 [Tpumeps! rpadukoB, 3agaHHBIX (opMmyidamu. UreHHe TpaguKOB peabHBIX
. 3aBUCUMOCTEN
4.5 [Honstne pynkunu. I'papuk pynkuuu. CoiicTBa QpyHKIMHA
4.6 Jluneitnas @ynkuus, e€ rpaguk. I'papuk pyHKIuM y = |X|
A7 I'paduueckoe pemieHne JUHEHHBIX YpaBHEHHMM U CHCTEM JIMHEHHBIX
' ypaBHEHUN
8 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yucna v BBIYUCIIEHUS
. KBagpatubiii kopeHb u3 uucna. lloHsTHe 00 HppalMOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS HPPALMOHATIBHBIX YHCE
CpoiicTBa apu@MeTHYECKUX KBaAPATHbIX KOPHEM M HX NIpUMEHEHue K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUN U BBIYMCICHUAM. JleficTBUTENbHbIE
qucna
1.3 CreneHb ¢ 1enbIM MokaszaTeseM u €€ cpoiicTBa. CTaHIapTHAs 3aMKUCh YUCa




2 AnrebpanuecKue BHIPAKCHHS
2.1 KBanpaTHblii TpEXWIEH, pa3I0KEHUE KBAAPATHOTO TPEXWICHA HA MHOXKUTEIN
2.2 Anrebpanueckas podb. OCHOBHOE CBOMCTBO alnre0pandeckoi 1poou
23 CrnoxeHue, BBIYUTAaHUE, YMHOKEHHE, JICJICHNE alre0pandeckux apooei
24 PannonanbHble BBIpayKEHUS U UX IIpe0Opa3oBaHue
3 VYpaBHEeHUs 1 HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, ¢GopMyna KOpPHEH KBaJIpaTHOIO YypaBHEHMS.
' Teopema Buera
3.2 Pemenue ypaBHeHUH, CBOIAIIMXCA K JMHEWHBIM U KBAIPATHBIM
33 [Ipocreiimue qpoOHO-palOHAIbHBIE YPABHEHUS
I'paduueckas uHTEpHpETaNnsl YPAaBHEHUN C ABYMSI IEPEMEHHBIMH U CHUCTEM
3.4 JMHEWHBIX ypaBHEHUH ¢ JBYMs nepeMeHHbIMU. [Ipumepsl pelieHus cuctem
HEJIMHEWHBIX YpPaBHEHUH C IByMS IEPEMEHHBIMU
3.5 Pemrenune TeKCTOBBIX 33724 alreOpandeckuM criocoOom
3.6 UucnoBbie HEPAaBEHCTBA U MX CBOMCTBA
3.7 HepaBeHncTBO ¢ 01HOM TTepeMEeHHOM
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JInHeliHbIE HEPABEHCTBA € OJHOM NIEPEMEHHOMN
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUA
il [Tonsitne ¢ynkuuu. OOMacTh ONpENeNeHUs UM MHOXKECTBO 3HAaYeHU
. ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN
4.2 I'padux Gpynkuuu. UreHre cBOMCTB GYHKINU 1O €€ rpapuKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOLUIMX PeaTbHbIE MTPOLECCHI
4d @OyHKIUHN, ONMUCHIBAIOIIME TMPSIMYI0 M OOpaTHYIO MPONOPIHOHAIBHBIC
' 3aBUCHUMOCTH, UX TpapuKu
4.5 OyHKIMU y =x7, y = X7
4.6 Oynkuun y = [x, y = |x]|
4.7 I'paduueckoe pelieHre ypaBHEHUN U CUCTEM ypaBHEHUN

9 KITIACC



Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Yucna u BBIYUCIICHUS
. PannonanbHple 4Mcla, MppalMOHAIbHBIE 4YHCIA, KOHEYHbIE U OECKOHEUHbIE
' JECATUYHBIE JPOOH
MHOXeCTBO AEHCTBUTEIBHBIX YUCEN, ICHCTBUTEIbHbIC YUCIIAa KaK OCCKOHEUHbIC
1o JecaTu4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXYy MHOXKECTBOM
' JEHCTBUTENBHBIX YMCEN U KOOPAUHATHOHN npsAMoil. CpaBHEHHE 1€ CTBUTEIBHBIX
4yucell
1.3 Apudmerndeckue 1eUCTBUS C ACHCTBUTEILHBIMHU YUCIAMU
W3mepenus, npubImKeHus, oleHKU. Pa3mepbl 00bEKTOB OKPYIKAIOIIEr0 MUPA,
14 JUINTEIBHOCTh TPOLIECCOB B OKpyxXkatomeMm wmupe. [IpubnnxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkeHus. Okpyrienue uucen. Ilpukuaka u ouneHka
pe3yJIbTaTOB BHIYMCIICHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 VYpaBHEHHUs C OHON TEpEMEHHON
2.2 Jluneiinoe ypaBHeHue. Penienue ypaBHeHU, CBOASAIIMXCA K JIMHEUHBIM
23 KBanpatHoe ypaBHeHue. PelieHne ypaBHEHUM, CBOAAIIMXCS K KBaPaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpumepsl pelleHHs YpaBHEHWHM TpPETbed W
' YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npoOGHO-paliiOHaNIbHBIX YPaBHEHUN
2.6 CucreMsl ypaBHEHUH
2.7 VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €ro Tpauk
2.8 Pemenue cucrem 1ByX JIMHEHHBIX YPaBHEHUI C BYMsI IEPEMEHHBIMU
29 Pemenune cucrem nByX ypaBHEHMil, OHO M3 KOTOPBIX JIMHEHHOE, a IPyroe —
' BTOPOMU CTEIIEHH
2.10 ['padmyeckas MHTEpIpETALUS CUCTEMBI YPaBHEHHH € JBYMsI IEPEMEHHBIMU
2.11 Penrenune TekcTOBBIX 33a4 alreOpandeckuM crocoOoM
2.12 YucioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienne nuHENHBIX HEPABEHCTB C OHOW IIEPEMEHHOU
2.14 Peuienne cucreM ITMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOU
2.15 KBanpaTtHble HEpaBEeHCTBa
516 I'padmueckass mHTepnperalysi HEPaBEHCTB M CHUCTEM HEPABEHCTB C JBYMs
' IIEPEMEHHBIMU




DOyHKIMU

Ksanparuunas ¢ynkuus, e€ rpadpuk u cpoiictBa. [lapabGona, KOOpIUHATHI

> BEPILKHBI TapaboIibl, OCb CAMMETPUHU apaboIbl

3.2 I'padpuku bynkmuit y=kx, y=kx+b u ux cBoicTBa

33 I'padpuku bynkmuit y=k/x, v = x°> 1 X cBOKCTBa

34 I'paduku GyHKIMI , 1 UX CBOWCTBA
4 UucnoBble NOCIEA0BATENBHOCTH

41 Omnpeznenenne u COcoObl 33JaHUSI YUCIOBBIX IOCIEIOBaTENIbHOCTEH. 3amaHne
' MOCIIE0BATEILHOCTH PEKYPPEHTHOM hopmyo u popMyIioil n-ro uieHa

47 Apudmernueckass mporpeccus. Dopmynsl n-ro  uineHa apupMETHUECKOU
' [IPOIPECCUH, CYMMBI IIEPBBIX /1 YWIEHOB

43 I'eomerpuueckass nporpeccusi. PopMmyibpl #n-r0  WIEHA T'€OMETPUYECKON
' MIPOTPECCUU, CYMMBI MIEPBBIX 71 YICHOB

44 N3o0paxeHne 4YICHOB apuU(PMETHUECKOM U TeOMETPUYECKONW Mporpeccuit
' TOYKaMU HAa KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIMAIBHBIN POCT

4.5 CJ105KHbI€ TPOLEHTHI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePSIEMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrPaMMbl OCHOBHOTI'O
o0miero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepalny HaJl MHOXECTBAMU, YMEHHUE OIEepUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh WX MPU PELICHUU
3a/1a4; YMEHHE UCIOJIb30BaTh rpahuuecKoe MpeiCTaBIeHHE MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MIPH PELICHUH 3a/1a4

U3 Ipyrux y4yeOHbIX NIPEIMETOB

YMeHne onepupoBaTh MOHATUSAMM: OIPENEICHUE, aKCUOMa, TeopeMa,
JI0Ka3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HCTHUHHBIE W JIOXKHbBIE
BBICKA3bIBAaHUA, IPUBOJINUTH NPHUMEPHl W KOHTPIPUMEPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue ornepupoBaTh MOHSATHSAMHU: HATypaJbHOE YHCIIO, TPOCTOE M
COCTaBHOE YHCIIO, JE€IUMOCTb HATypaJbHBIX YHCEN, MPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJh YHUCIa, OOBIKHOBEHHAs ApOOb M
JecsTHYHas OpoOb, CTaHIAPTHBINA BUJ YKCIA, pallMOHAIBHOE YHCIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C YHUCJIAaMH, CpaBHUBATh U
YIOPSIIOYMBATh YMCIIA, TPEACTABISATh YHCIAa Ha KOOPAWHATHOU
NpsIMOM, OKpPYIJIATh YHUCIA; YMEHHUE JeNaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npo0Ob, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOM CTENeHU
Oosbllle €IMHUIBI;, YMEHHME BBIIOJIHATH pPAacdy€Thl MO (QopMylam,
peoOpa3oBaHus IENbIX, APOOHO-pallMOHANBHBIX BBIPAKEHUN U
BBIPAKEHUI C KOPHSIMHM, PA3JIOKEHHE MHOTOUYJIEHA HA MHOXUTENHU, B
TOM 4HCJI€ C UCHOJb30BaHHWEM (OpPMYJ pa3HOCTH KBaJApaToB U

KBaJpaTa CYMMBI U pa3HOCTHU

YMenue OoneprupoBaTh NOHATUAMU: YUCJIOBOC PAaBCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOW, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE peulaTh JUHEHHbIE U KBAJApPATHBIC YPABHEHUS,
JIpOOHO-pallMOHATIFHBIE YPAaBHEHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBbI
JIBYX JUHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAIILHBIE HEPAaBEHCTBA C  OJHOMN
IIEPEMEHHOM, B TOM YHUCJE MPU PELIEHUHU 33134 U3 IPYTUX MPeaMETOB
U TMPAKTUYECKUX 3a7a4; YMEHUE MCIOJIb30BaTh KOOPAMHATHYIO
NpSMYI0 U KOOPIUMHATHYIO IUIOCKOCTh JJIsi M300pa)KeHHsl pelieHuit

YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: QYHKIHS, TpaduK QYHKIHH, HYITHT
GbyHKIHH, POMEKYTKH 3HAKOTIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHWsi, YOBIBaHWsS, HAWOONbIIEe W HAUMCHbBIICEC 3HAYCHUS
GbyHKIMY; yMEHHUE OIIEPUPOBATH TIOHSATUSIMHU: npsiMast
MPONTOPIIMOHAIEHOCTD, JTUHEHHAS (PYHKIHsI, KBaJpaTHIHAs (DYHKIIHS,
oOpaTHasi TPOMOPLUUOHANIBHOCTh, Mapaboia, Trumepoosia; yMEeHUe
CTpouTh Tpaduku GyHKINN, UCTIOTB30BaTh TPAdUKH IS ONIPEACTICHUS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, /ISl PEUICHUS 3a]1a4 U3 JIPYTHX
y4eOHBIX TIPEIMETOB W PEATbHOW JKU3HU; YMCHHE BBIPAXKATh

(I)OpMYJ'IaMI/I 3aBUCUMOCTH MCXKAY BCIIMUYNHAMU

Ymenue OIIepUpOBATH HOHSTUSAMH: MIOCJIEI0BATEIBHOCTb,
apudmernueckass UM TE€OMETpUYECKass  IMPOTPEecCUr;  YMEHHUe
UCIOJb30BaTh CBOMCTBA MOCIEAOBaTENIbHOCTEH, (OPMYJIBI CyMMBI U
oOuiero 4jeHa MpU pelIeHUH 3aJad, B TOM 4YMCIEe 3aJad U3 JAPYTUuxX

y‘{e6HBIX NpeaAMETOB U peaHLHOﬁ KHU3HHU

YMmenue peuaTts 3ada4d pa3HbIX TUIIOB (B TOM YHCJIC Ha IPOLICHTHI,
JO0JIM MW YaCTHu, AIBUKCHUC, pa60Ty, HCHY TOBAapOB H CTOUMOCTH
IIOKYIIOK M YyCJIYT, HAJIOTH, 3a1a4u U3 obOnacTh YHpaBJICHUA JAUYHBIMU U
CeMEMHBIMU (I)I/IHaHCB.MI/I); YMCHUC COCTaBJIATH BBIPAXKCHUA,
YpPaBHCHHUA, HCPABCHCTBA W CHUCTEMblI TII0 YCJIOBUIO 3aJadyu,
HCCIICA0BATh IMOJYYCHHOC PCIICHHUC U OLUCHHUBATH HpaBIlOHO,[[OGHOCTB

IMOJIYUCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUAMU: QUTYpa, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTroJIbHHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHUU TPEYTOJIbHUKH, HPSIMOYTOJIbHBIA TPEYroJbHUK,

MEauaHa, 6I/ICCCKTpI/IC8. U BBICOTa TPCYTOJIbHUKA, quLIpéxyr OJIbHHK,




napajjienorpaMM, pomMO, TPSAMOYTOJNIBHUK, KBaJgpaT, Tpalelus;
OKPY’KHOCTb, KPYI, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; yMeHue pemarb 3a/aud, B TOM YHCJIE U3 MOBCEJHEBHOMN
KU3HHM, Ha HAXOXXIACHUE IEOMETPUYECKUX BEIMYUH C NPUMEHEHUEM

M3YYEHHBIX CBOMCTB (UTyp U (PaKToB

10

YMeHue OomnepupoBaTh IOHATUAMHU: PABEHCTBO (UIYp, PAaBEHCTBO
TPEYTOJIbHUKOB; IMAPALUIEIbHOCTh M NEPIEHAUKYJISIPHOCTh MPSMBIX,
Yrojd MeXAYy TMNpSIMbIMHU, TEPIECHIUKYJSApP, HAKJIOHHAs, MPOCKIUs,
nonobue ¢puryp, NoJoOHbIE TPEYTOJIbHUKH, CHMMETPHUSI OTHOCUTEIBHO
TOYKM W NPSAMOH; yMEHHE pacro3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napamuieIbHOCTh U MEPIEHIUKYISIPHOCTh MPSMBIX B

OKpY KaroIleM MUupe

11

YMeHue onepupoBaTh IMOHATHUAMM: JUIMHA, pAacCTOSHUE, YIoj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYrojbHMKA), IJIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPY’KAIOLIEM
MHUpE; YMEHHE HpUMEHATh (OpMyJbl NepuMeTpa U IUIOLIAIU
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUIOIIAIU Kpyra, oObema
[IPSAMOYTOJIBHOIO TapaUICNICIIUIIEa; YMEHHUE NPUMEHATh IIPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHHMKA,
teopeMy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLICHHS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIAAEH

12

YMenue wuzo0paxarb IUIOCKHE (UIyphl W UX KOMOMHAIIWH,
[IPOCTPAHCTBEHHBbIE (UTYPbl OT pPYKH, C TOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CpEACTB IO TEKCTOBOMY HWJIU

CHUMBOJIbHOMY OIIMCAHUTIO

13

14

YMeHune  onepupoBarb  MOHATHSAMHU:  IPSAMOYTOJIBHAs — CHUCTEMa
KOOpAMHAT, KOOpPJAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BENCHNE BEKTOPA HA YNCIIO, CKATSPHOE IPOU3BEICHUE BEKTOPOB;
YMEHHUE MCIIOJIb30BaTh BEKTOPbI M KOOPAWHATHI JJIs IIPEACTABIICHUS
JaHHBIX M pEIIeHUs 3aJady, B TOM UHUCIE M3 JPYrHUX Yy4eOHBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE U  KPYTOBBIE
quarpaMMbl, TaOnWIBl, cpeaHee  apudMeTHUYecKoe, MeauaHa,
HauOoJbIllee W HAMMEHbIIEE 3HAYCHHS, pa3MaxX YHCIOBOTO Habopa;

YMEHHE  U3BJIEKaTh, WHTEPHPETUPOBATH U  IPEeoOpPa3OBHIBATh




15

16

uHpOpMAIMIO, TPEJICTaBICHHYI0 B TaONMIAX M Ha JgUarpaMmax,
OTPa)KAIOILYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE pacllO3HaBaThb H3MEHYMBBIE BEIMYMHBI B

OKpY KaroIleM MUupe

YMeHHne onepupoBaTh TMOHATHIMH: CIyYalHBIA OMBIT (CITydalHbIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (PIEMEHTAPHBIM HCXO.)
CIIy4aiflHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
yMEHUE HaXOIUTh BEPOATHOCTU CIIyYallHBIX COOBITHH B ONBITaxX C
PaBHOBO3MOXKHBIMH DJIEMEHTAapPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OPraHM30BAaHHOTO Iepedopa W C HCIOJIBb30BAaHHEM
MpaBWJia YMHOXKEHHUS;, YMEHHUE OIICHHBAThb BEPOATHOCTH pPEaTbHBIX
COOBITUN M SIBICHWHU, MMOHUMATh POJb MPAKTUUECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHM B OKpYXalolleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHUN; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCEI U €ETO POJIbIO B MACCOBBIX ABJICHUAX

YMeHue BbIOMpATh MOIXOASIINNA W3YYEHHBIM METON MJIs pPEeLIeHHs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTeMaTUKH B
WCKYCCTBE, OIHMCHIBATh OTJEIbHBIC BBIIAIOIIMECS  PE3YJIbTATHI,
MOJYYEHHbIE B XOJA€ Pa3BUTUSI MAaTEMaTUKU KaK HAYyKH, MPUBOJIUTH
MpUMEPhl MATEMATUYECKUX OTKPBHITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOH UCTOPHUH




INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [Ipu3Haku JeIMMOCTH LEIbIX YUCEI

1 OOBIKHOBEHHbIE M JIECATUYHbIE  ApOOM,  MPOLEHTHI,  OECKOHEUHbIE
' MEPUOINYCCKHE IPOOH

3 Pannonaneupie uncna. Apudmernyeckue omnepanud ¢ palloHATbHBIMU
' YyHuClIaMu

L4 JeiictButenpHbie uncna. ApupMETHUYECKHE OIepaluu ¢ JIeHCTBUTEIbHBIMU
' qrcIaMu

s [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHUS, NPUKHAKA M OILIEHKa
' pe3ylbTaTa BEIYUCICHUN

2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpa)KE€HUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ nensiM mokasareneM. CTENEHb C palMOHAIBHBIM I10Ka3aTEJIEM.
' CgoiicTBa cTeneHn

2.3 MHorouneHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HAaTypaJbHOM  CTEINEHHU. HevictBuss ¢
' apupMeTUYECKUMH KOPHIMHU HATypaJbHON CTETICHU
3 YpaBHEHHS 1 HEpABEHCTBA

31 Lenble u npoOHO-panioHabHBIE ypaBHEeHUs. CHCTEMBl M COBOKYIHOCTH
' YpaBHEHUU

35 Lenbie u apoOHO-panMoHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYHMHOCTH
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3a1a4
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEH

4.2 Apudmerndeckass u rTeoMerpudeckas mnporpeccuu. Ddopmyna  CIOXKHBIX




IIPOLICHTOB

5 DyHKINH
Oynknus, crnocoObl 3amanus  ¢yHkuuud. ['paduk  yskuuu. OoOmacts
OlpesieNIeHusl U MHOKeCTBO 3HaueHuil ¢pyHkiuu. Hynu gynkuun. IpomexyTtku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMbl U
MUHUMYMBl (pyHKIMH. Hanbospinee m HauMeHblee 3HaueHHE (YHKIHUU Ha
IIPOMEKYTKE
6 KoopaunaTsl Ha IpsAMOM U INIOCKOCTH
6.1 KoopaunaTthHas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroapHuK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 M3mepeHne reoMeTpuueCKUX BEIUYUH
7.6 BexTopsl Ha TI0CKOCTH
8 BeposTHOCTB M cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunatopuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

1. 3aBeplueHHas npeamMmeTHas AMHUA y4ebHMKoB no anrebpe KO.H.MakapbiueBa, H.I.MuHatok, K.U.
HewkoBa u ap. nog pegakumen C.A.TenakoBCKoro.

2. MartemaTtuka. Anrebpa. 7 Knacc

3. MartemaTtuka. Anrebpa. 8 Knacc

4. Pabouvas TeTpagpb B 2 yacTax.

5. Anre6pa(s 2-x yactax)9 knacc/ Yactbl:Mopakosuy A.T.; yacTb 2: Mopakosuy A.l'. n ap, noa,
peaakumeit Mopakosuy A.l.1o. O6LLECTBO C OrpaHUYeHHbIMK BO3MOXKHOCTAMM "UOLL

MHEMO3UHA"
METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

1. 3aBeplleHHas npegmeTHas NMHUA yuyebHnKoB no anrebpe K0.H.MakapbliueBa, H.I.MuHAoK, K.U.

HewkoBa u ap. nog, pegakumen C.A.TenakoBcKoro.

2. MaTtemaTtuKa. Anrebpa. 7 Knacc

3. MaTtemaTtunKa. Anrebpa. 8 Knacc

4. Pabouyas TeTpaab B 2 YacTaAXx.

5. Anrebpa(s 2-x yactax)9 knacc/ Yactbl:Moparosud A.l.; yactb 2: Mopakosud A.l. 1 ap, nog,

peaakumeint Moparosuy A.l.1o. O6LLecTBO ¢ orpaHUYeHHbIMK Bo3moXKHocTaAMM "UOLL MHEMO3NHA"

6. MoypouHble pa3paboTku no anrebpe K YMK A.l.Mopakosuya na 7,8,9 knaccos. Mocksa "BAKQO",
2019, A.H.PypykuH, U.A.MacneHHunkosa, T..MuwwmnHa

7.KoHTpobHble paboTbl Ans 0b6weobpasoBaTenbHbIX yupexaeHnin. Mockea, MHeMO3UWHa, Nog, pea.
A.l.MopgKosuya

8. Tunosble TecToBble 3a4aHUA. MaTemaTunKa, M3gatenbcTBo Ik3ameH, nog pea.U.B.AweHKo

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. dnevnik.ru

2. https://math8-vpr.sdamgia.ru/



3. https://oge.sdamgia.ru/

4. bubnnotexka M3ILL:
https://uchebnik.mos.ru/catalogue/material_view/composed_documents/2938014

5. https://resh.edu.ru/

6. http://school-collection.edu.ru/)

«EanHas konnekuma Lindposbix O6pasosaTenvHbix Pecypcos».

7. http://www.fcior.edu.ru/

8. 31140C — LUEeHTP ANUCTaHLMOHHOTO obpasoBaHms.

9. www.km.ru/education - yyebHble maTepmabl U choBapu Ha caite «Kupunn u
Medoamnin» http://schoolcollection.edu.ru/) «EguHasa Konnekuma Lindposbix
Obpa3soBaTenbHbix PecypcoB».

10. http://video.edu-lib.net — yuebHbie punbmbl.http://school-collection.edu.ru/) «EamnHas Konnekuma
Lindposbix O6pasosaTesibHbIX Pecypcos

11. http://pedsovet.org/ - Bcepoccuiicknii UHTepHeT-NeacoBET

12. AKnacc
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