MMWHHUCTEPCTBO IMPOCBEIEHUS POCCUIICKON ®EJIEPALIUNA

MyHuIunajJibHoe aBTOHOMHOE 00111e00pa3oBaTe/IbHOE YUPeKIeHHe
cpeaHsst 001eo0pa3oBaTe/bHAs IKOJIA
¢ yri1y0JIeHHBIM M3Y4YeHHeM OTAeIbLHbIX npeameroB Ne 50

Brmmucka u3z OOIT OO0
VYTBEPX/JIEHO

[Tpukas ot 27.08.2025 Ne142 -on/25
ITPUHATO

ITporoxkon [legarornueckoro coBera
oT 27.08.2025 . Ne 1

PABOYAS ITPOTPAMMA

y4eOHOro npeamera «AJjaredopa»

J1s1 o0yuaromumxcsi 7—9 kjaccoB

Exartepunoypr, 2025



MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sABIsE€TCSs OJHHUM U3 OINOPHBIX KypCOB OCHOBHOIO OOLIEro
oOpa3oBaHMs: OHAa 00ECTIEYMBAET U3YUYECHUE JPYTUX JUCLUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUs U B MTOBCEAHEBHOM KU3HU. Pa3BuTue y o0ydarommxcs
HAy4YHBIX TPEJCTABIECHUN O TMPOUCXOXKACHUH WU CYLIHOCTH aJreOpandyecKux
abcTpakiuii, cnocode OTpakeHUs MATEMaTUYECKON HAYKOH SIBJICHUI U MPOLIECCOB
B NPUPOAE U OOIECTBE, POJM MAaTEMaTHUYECKOIO MOEIMPOBAHHUS B HAYYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
Y Ka4eCTB MBIILICHUS, HEOOXOIMMBIX JJIs aJaNTallid B COBPEMEHHOM ITU(POBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0/aTh,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCWCTBHUS WM BBIBOJBI,
dbopmynupoBath yTBepxkacHUsA. OCBOeHUE Kypca aliredpbl 00eCreunBaeT pa3BUTHE
JOTUYECKOTO MBINUICHUSI OOYYaroMMXCsA: OHM HCIHOJB3YIOT JACIyKTUBHBIE U
UHAYKTUBHBIE PACCyXJIeHUs, 0000LIEHNE U KOHKPETU3ALHNI0, a0CTparupoBaHue u
aHasioruto.  OOydeHue  anrebpe  mpeamnojaraeT  3HAUYUTENbHBIH  00BEM
CaMOCTOSITETFHOM  JICATEIBHOCTH OOYYarOMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
peleHune 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 00yUeHUSI.

B crpyktype mnporpammbl ydueOHOro kypca «Anredpa» sl OCHOBHOI'O
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COZEpPKATeIbHO-METOANUYECKHE
auHUM: «Yucaa v BBIYMCICHUS Y, «AJreOpandeckie BhIpaKEHU», « YPAaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxmas w3 3THX Coaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJICHUCTBYS C
IpyrUMH €ro JuHMsIMH. B Xone wu3ydeHuss yudeOHOro Kypca o0Oydarommmcs
OPUXOJIUTCS JOTHYECKU PacCyKAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3THUM B mporpammy ydeOHOro Kypca «Airedpa» BKIIOYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pazenax
MaTeMaTHYECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIUE OBJIAJECHUIO 00YyYaIOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaTuueckoro ss3bpika. CopepkaTrenpHOW |
CTPYKTYpHOM OCOOEHHOCTBIO y4eOHOTro Kypca «AnreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxanne nuHMH «YuWcna W BBIYHCICHUS» CIYKAT OCHOBOW MJiA
JaNbHENIIETr0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOUIMXCs
JIOTHYECKOr0 MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi IOBCEAHEBHON
KU3HU. Pa3BUTHE MOHATUSA O YUCIIE HAa YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMM M HPPALUOHAIBHBIMHM YHCIaMM, (HOPMHPOBAHUEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeiHeMy o01iemMy 00pa30oBaHHIO.

Conepkanue JByX anreOpanyeckux JUHUN — « AJIreOpaniecKue BhIPaKCHU
U «YpaBHEHUS] U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Yy OOYyYarOIIUXCS
MaTEeMaTUYeCKOro armapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPaKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHus y4eOHBIM MaTepual TPYNIHUPYETCS BOKPYT
palMOHANBHBIX BRIpAXEHUN. AJredpa JEMOHCTPUPYET 3HAUCHUE MATEMAaTHUKH Kak
A3bIKa U1 TOCTPOEHUS MATEMATHYECKUX MOJEIEH, ONMUCAaHMUS IPOLIECCOB U
SBJICHMM peanbHOTO Mupa. B 3agaunm oOydeHuss aireOpe BXOIAT TaKKe
JanbHeilee pa3BUTHE AJITOPUTMHUYECKOIO MBIIUIEHUS, HEOOXOAMMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DOPMATUKH, U OBJIAJICHUE HaBbIKAMU
NEeAyKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPYECTBY.

Copeprxanre pyHKUMOHATBHO-TPAPUUECKON JTMHUH HALEIEHO Ha MOJIyYeHHUE
OoOy4YaronMMHCs 3HaHUM O (PYHKLIMSIX KaK BaKHEHMILEH MaTeMaTUYECKON MOJENH
JUTSL OTMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3ydyeHue marepuana crocoOCTBYET DPAa3BUTHIO Yy OOydYaromIuxcs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEICTABICHUI O POJIM MaTEMATUKU B PA3BUTUH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMYy mIaHy B 7-9 Kjaccax u3ydaercs YydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COACpKaHUS:
«Yucna ¥ BBIYUCIEHHUSA», «AJreOpandeckue BBIPAXKEHUSD), «YpaBHEHUS W
HEPABEHCTBA», « DyHKIUW.

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



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEX0] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. IloHATHe palMOHAIBLHOTO 4YHCHA, 3aluCh, CPAaBHEHHUE,
YHOOPSAIOYMBAHUE  pAlMOHANBHBIX 4uceld. Apudmerndeckue JEHUCTBUS €
palOHAJIBHBIMA YKCIIaMH. Pelenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIpeielieHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpeNeIeHMs], 3auch 00abIIMNX yncen. [IpouenTsl, 3anuce
IIPOLIEHTOB B BUJE JIpoOU U ApOoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33/la4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHbIX YHCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TpsiMasi ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPpaKEeHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHus rnepemeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXY BEIIMYMHAMU B BUJIE
dbopmynbl. Beraucienus no dpopmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKEHUH,
TOXXJIECTBEHHO paBHbIE BBIP@XKEHMS, MpaBWiIa MpPeoOpa3oBaHUs CyMM U
MPOU3BEJEHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX CIaraeMbIX.

CBoJiCTBa CTENEHH C HATYPAJIBHBIM [OKA3aTEJIEM.

OnHowiensl U MHOTOWIEHBI. CTteneHb MHOrOowieHa. ClioKeHue, BhIYUTAHUE,
YMHOXXEHHE€ MHOTOWICHOB. MDOpMysbl COKpPAIEHHOIO YMHOXEHHS: KBaapar
CyMMBl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBajaparToB. PaznoxeHue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHHWs, TpaBUia NpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHHUM.

JluHenHOe ypaBHEHHE C OIHOW MEPEMEHHOM, YHUCIIO KOPHEH JIMHEHHOIO
YPAaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. CoOCTaBIEHHE YpaBHEHUU 110
YCJIOBHIO 3a71a4u. Penenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPaBHEHUM.

JIuneiiHoe ypaBHEHHE C IByMs NEpPEeMEHHbIMU U ero rpadpuk. Cucrema IByX
JIMHEWHBIX YPABHEHUW C JBYMsI IEPEMEHHBIMHU. PellleHne CHUCTEM ypaBHECHUU
CIIoCOOOM MOACTaHOBKHU. I[IpuMepbl pemnieHusi TEeKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npssMou. UnciioBble NPOMEXKYTKHU. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucremMa koopauHat, ocu OX u Oy. AGcimucca U opAuHaTa
TOUYKH Ha KOOPJIMHATHOM II0CcKOCTH. [Ipumepsl rpadukoB, 3aJaHHBIX (OPMYJIaMHU.
Urenune rpadukoB peanbHbIX 3aBucumocTed. Ilonstue Qynkuun. I'paduk
¢bynxun. CpoiictBa Qynkuuii. Jluneitnas ynkuus, e€ rpaduk. ['padux dpyHxmm
y = |X|. I'padmyeckoe pernieHue ITUHEWHBIX YPaBHEHWH WM CUCTEM JIMHEHHBIX
YPaBHECHUU.

8 KUIACC

Yuciaa v BBIYMCICHUA

KBagpatueiii kopeHb u3 uwucna. [lonsitue 00 uppanvoOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHANIBHBIX yucen. CBoiicTBa apuMeTUUECKUX
KBaJ[paTHBIX KOPHEN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aluCh YHCIIA.

AnreOpandecKkue BhIpaKCHUSAJITe0pandecKue BbIPaKeHus:

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJPAaTHOIO TPEXWIEHA HaA
MHOKHUTEIH.

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

VYpaBHeHUs U HEPABEHCTBAY pABHEHMSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, G(opmysia KOpHEW KBaJpaTHOTO ypaBHEHMS.
Teopema Buera. Peuienue ypaBHEHHM, CBOASAIIMXCS K JIMHEMHBIM U KBaJAPATHBIM.
[Ipocreiimme qpoOHO-paIMOHAIBHBIC YPABHEHHUS.

['padrueckas maTEpHpeTans YpaBHEHUN C IBYMsI TIEPEMEHHBIMU U CHCTEM
JVMHEMHBIX YpaBHEHUW C JABYMsl NE€pEMEHHbIMH. lIpuMepsl pelieHuss cucreMm
HEJIMHEUHBIX YPABHEHUM C IByMS IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA U MX CBOMCTBA. HEepaBEeHCTBO ¢ OHON NMEPEMEHHOM.
PaBHOCWIIBHOCTh HEpaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OAHOM INEPEMEHHOM.
CucTeMbl JIMNHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM!.

OyHKIMNPYHKIMH

[Tonsitue Qynkmuu. OOIaCTh OMpeAeNeHus W MHOMXECTBO 3HAYCHHM
byukiuu. CiocoOsl 3a1aHus PYHKIIHM.

I'paduk ¢ynkuuu. Urenne cBoWcTB (GyHKIUU 10 €€ rpaduxy. IIpumeps
rpadukoB GyHKIHMA, OTPaXKaIOIIUX peabHbIE MPOIECCHI.



OyHKIMKA, ONMUCHIBAIOINNE TMPSMYI0 M OOpaTHYIO MPOMOPIMOHATHHBIE
3aBHCHMOCTH, HX rpaduxu. OyHkuun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHEHUM.

9 KITACC

Yucsia ¥ BbIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OCECKOHEUHBIC
JeCATUYHBIE ApoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MPSAMOM.

CpaBHEHHME [JIEWCTBHUTENIbHBIX YHCEN, AapU(PMETUYECKUe JEHUCTBUS C
JEHCTBUTEIbHBIMU YUCIIAMU.

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

[TpubnnkEéHHOE 3HAYEHUE BEIIMYMHBI, TOYHOCTh NpHOImkeHus. OKkpyrieHue
yucen. [[puknaka u orieHka pe3yJibTaTOB BEIYMCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. Pelienne ypaBHEHUN, CBOJSAIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOASIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHnss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3JI0KEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aredpandyeckKuM METOJIOM.

VYpaBHeHue ¢ AByMsl IEpEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYyMS ITIEPEMEHHBIMU. PellleHre cucTteM IByX ypaBHEHHU,
OJIHO U3 KOTOPHIX JHHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
WHTEPIIPETaLNs CUCTEMBI YPABHEHUN C IBYMs IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienre JMHENHBIX HEPABEHCTB C OJHOM IepeMeHHOM. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padmyeckas MHTEpHpeTalns HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMHU.

OyHKIMNPYHKIMH

KBaaparuunas ¢ynkuus, e€ rpaduxk u cBoictBa. Ilapabona, koopauHaATHI
BEPUIMHBI 11apadoJIbl, 0Cb CAMMETPHUH MAPAOOJIBI.

I'padukn byrkmmit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = |X| , u ux
CBOWCTBA.



HucnoBble  mocienoBaTeIbHOCTUUHCIOBBIE  MOCJAeA0BATEJILHOCTH |
Nnporpeccuu

[loHATHE YMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TIOCJIEI0BATEIIBHOCTH
PEKyppEeHTHOH (popMyioit u GopMyIoi N-To YiieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. @opMyibl N-ro YieHa
apru(pMETHIECKON U TeOMETPUUECKON MPOTrpecCuil, CyMMbI IEPBBIX N YJICHOB.

N3o0paxkeHne uieHOB apru(METHUYECKOH M TeOMETPHUUYECKOM IPOTrpecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHUIHUAIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.



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

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«AnreOpa» XapaKTEepU3YyIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPOLUIOMY M  HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3allii ero
npaB, IMPEACTaBICHHEM O MAaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THUYECKUX IMPUHLHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIMTAHUE:

YCTAaHOBKOM HAa aKTHBHOE Yy4YacTHE€ B PpEIICHUU MPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTeMaTHYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccrOoHaIbHOM
NESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHNUEM MHAMBHUAYAIbHON TPAeKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3cTeTH4ecKOe BOCIUTAHME:

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

5) HEHHOCTH HAYYHOI'O MO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY HAy4YHbIX
Ipe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEYECKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYypOH KakK CPEACTBOM
IIO3HAHMWS MHPA, OBJIAJECHHUEM IPOCTEUIIMMM HABBIKAMHU HCCIEI0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKM3HH  (370pOBOE  IMTaHME,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIeKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY ¥ TAKOTO K€ MpaBa JPYroro 4eJoBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTAaIMel Ha MPUMEHEHUE MAaTeMaTUUYECKUX 3HAHUM JJIs pelIeHUs 3a7ad
B 00J1aCTH COXPAHHOCTH OKPYXKaIOIICH Ccpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX MOCIEACTBUN MJII OKpPY’KalIIeH Ccpeabl, OCO3HAHUEM
100alTIbHOTO XapaKTepa 3KOJIOTHYECKHUX MPOOJIEM U MyTEeH X pelieHus;

8) ajanTanusa K U3MEHAINMMCH YCJOBHSAM COLMAJBLHON M NMPUPOAHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpOBaTh WJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, TIaHUPOBAaTh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeWUCTBUSA, (GOPMYJIMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble 1ornueckue aAefcTBu:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUH, OTHOUIEHUH MEXIY IMOHATHIMH, (OPMYIHPOBATH
OTIpEJICICHUs] ~ MOHSATUW, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH U  TNPe0OPa30OBBIBATH  CYKICHUS:
YTBEPIUTEIbHbIE W OTpUIIATEIbHBIC, €AMHUYHBIC, YacTHbIE W 0OIIue,
YCIIOBHBIE;



BBISIBIISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH M
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIFOUEHHUI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXHbBIE JOKa3aTeJIbCTBA
MaTeMaTUYeCKUX (PaKToOB, BBICTpaMBaTh AapryMEHTALMIO, IPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBL, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOco0 pemeHus ydyeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB peELIEHUs, BBIOMpaTh Hauboiee MNOAXOAAIIMI ¢ Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHUS,
(dbopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpEUYUE, MpoliIemMy,
CaMOCTOATENIbHO YCTaHaBJIMBATh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULINIO, MHEHHUE;

OPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHY HECJIOKHBIN
HKCIIEPUMEHT,  HEOOJIBILIOE  HUCCIEAOBAaHME MO  YCTAaHOBJICHHUIO
OCOOCHHOCTEH MAaTEMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy coOOit;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHNS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIENOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUIA;

POTHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nndopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W HW30BITOYHOCTh WH(OpPMAIMH, JTAHHBIX,
HEOOXOIUMBIX JIJISl pEIICHHS 3a/1a4H;

BBIOHMpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUIHBIX BUIOB M (JOPM IIPEICTABIICHUS,

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

OIICHMBATh HAAEKHOCTh WH(OpPMAIMU TIO KPUTEPHUAM, MPEAIOKCHHBIM
YUUTEIEM UIH CPOPMYTUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBIE YHMBeEPCAJIbHbIE Y4eOHbIe 1elCTBHA:



BOCIPUHUMATh M (OPMYyJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCJIOBHSIMHU U LEJIAIMH OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHHUS IO
XOJy pelleHus 3a7aui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ybTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCICHHbIC HA MOUCK
pELICHMs, COIOCTAaBIATh CBOM CYXKIEHUS C CYXICHHUSAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapyUBaTh PA3JIMYME U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIUpOoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pe3yJNbTaThl  pEHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJENOBAHMSI,  NPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHUA C YYETOM 3aJ1a4 PE3EHTALMU U OCOOEHHOCTEN ayAUTOPUH;
NOHMMAaTh W HCIOJB30BaTh  IPEUMYyIIECTBA  KOMaHIHOM WU
UHAMBUIYaIbHON pabOThl MpU pPEIICHUU YUYEOHBIX MAaTeMaTHYECKHX
3ajady;

NPUHUMATh LEIb COBMECTHOM JEATEIbHOCTH, JIAHUPOBATh OPraHU3ALNIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JA0roBapyBaThCA,
00Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOACH;

y4acTBOBaTh B TpyHmoBbIX (opmax pabotsl (0OcyxkaeHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIpyTU€), BBIIOJHATH CBOK YacTh
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMU KOMaH]Ibl,
OLIEHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH, QITOPUTM pEIICHUs 3aAauu (WU ero
4acTh), BBIOMpATh CIOCOO pEIIeHUS C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BAapUAHTHI pEUICHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHbIN HHTEJJIEKT:

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

NpEeABUNIETh TPYIHOCTHU, KOTOPHIE MOTYT BO3HHMKHYTh TMPH pPEIICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JEATECIBHOCTH Ha OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OIUOOK, BRISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTU MOCTABICHHOW IEIU
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTIKECHUS WIH HEJOCTIKCHUS T1EIIH,
HAXOJUTh OMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJNYYHUT CIETYIONINE
MpPEeIMETHBIC PE3YJIbTATHI:

Yucia v BLIYHCIEHHUS

BreimonHsaTe, codeTas yCTHbIE M MUCBMEHHBIE TPUEMBI, aprUPMETHUECKHE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPAKEHHUM, MPUMEHITh pa3zHOOOpa3HbIe
CIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAYEHHUI JIPOOHBIX BBIPAKEHUMU, COIEPIKAIINX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexoguTh OT 0fHOM (OPMBI 3aMMHMCH YUCEN K JPYroil (mpeoOpa3oBHIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYI0 B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JCCATUYHYIO IPOOD).

CpaBHUBATH U YIOPSAIOYUBATH PAllMOHAIBHBIE YUCIIA.

OKpyIJIsITh YnCnHa.

BEIIOMHATE PUKUAKY U OLIEHKY pe3yJibTaTa BEIUMCICHHIA, OIICHKY 3HAYCHHA
YHCJIOBBIX BBIPA)KEHUN. BBINONHATH AEMCTBUS CO CTENEHSMHU C HaTypalbHbIMU
MOKa3aTEJSIMH.

[IpumeHsaTh  TpU3HAKKW  JETUMOCTH,  pa3lioO)KEHWE Ha  MHOXKUTENH
HaTypaJbHBIX YUCEIL.

Pemarbh npakTUKO-OPUEHTUPOBAHHbBIE 33/aud, CBSI3aHHBIE C OTHOIIEHHUEM
BEJMYMH, TPONOPLHOHAIBHOCTBIO BEJIMYUH, MPOLEHTAMH, WHTEPIPETUPOBATH
pe3yNbTaThl pEeUICHUs 3aJa4y ¢ y4€TOM OTpaHUYEHUM, CBA3AHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AuredpanvyecKue BbIPAKEHUA

Hcnonp3oBaTh aiaredpanyecKkyr0 TEPMHUHOJIOTMIO M CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoants 3HaueHWs OYyKBEHHBIX BBIPDQKCHUW MPHU 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BemonusaTe  mpeoOpa3oBaHUS — [IETIOTO  BBIPAKEHUS B MHOTOWICH
MIPUBECHUEM TIOJIOOHBIX CIAraeMbIX, PACKPBITHEM CKOOOK.

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

OCyIIeCTBIATh Pa3NOKEHUE MHOTOWICHOB Ha MHOXKUTEIH C TOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYNIUPOBKU  CIaraeMsiXx,
IpUMEHEHHUs (HOPMYJT COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTs nmpeoOpa3zoBaHUsI MHOTOUYICHOB ISl PELICHUS PAa3IMYHBIX 3aja4
U3 MAaTeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHOM MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypalbHBIMU IOKa3aTeIsIMU IS
peoOpa30BaHUs BHIPAKCHUH.



YpaBHeHMS U HEPaBeHCTBA

Pemwlars yMHENHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo1a OT UCXOAHOTO YPABHEHUS K PaBHOCUIBHOMY eMy. [IpoBepsaTs, sBisieTCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKkue METOIbI IPU PEIICHUN JTUHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOTO
YPaBHEHHUS C ABYMS [IEPEMEHHBIMM.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMsI TIEPEMEHHBIMH, MOJIb3YSCh TpadUKOM, TPUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHUS.

PemaTe cucteMbl 1ByX JIMHEHMHBIX YPAaBHEHUH C IBYMs MEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YpaBHEHUWE WM CHCTEMY JIMHEWHBIX
YPaBHEHMM II0 YCIOBHIO 3aJayd, HWHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a44 IOJyYEHHBIN pe3yJIbTar.

DOyHKIUU

N300paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, MHTEPBAJIbI, 3AIMCHIBATh YACIOBBIE IPOMEKYTKH HA
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHU ITO 33JlaHHBIM KOOpPJAMHATAM,
CTpouTh rpaduku TuHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnucelBaTh C TMOMOUIbIO (PYHKIMM H3BECTHbIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM pabOTHI.

Haxonuth 3HaueHne (PyHKIMKU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cocod MpeACTaBICHHS W aHaln3a WHOOpMAaIuH,
U3BJIEKAaTh U UHTEPIPETUPOBATH MHPOPMAIINIO U3 TPaPUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOydenus B 8 kJjacce oOydYaromMiCs TOIYYUT CIICIYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUA

Hcrnonb30BaTh HadaJlbHbIE NPEACTABICHHUS O MHOXECTBE JIEHCTBUTEIBHBIX
Yucel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYMCICHUH, U300paxaThb IeWCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOUN IIPSMOMN.

[TpumensaTh mOHATHE apU(PMETHUYECKOrOo KBaJAPATHOTO KOPHs, HaXOAWUThb
KBaJIPAaTHbIE KOPHH, UCIOJIb3Ysl MPU HEOOXOAMUMOCTH KaJIbKYJIATOP, BBIIOIHITH
npeoOpa3oBaHusl BBIPAKEHUH, CONEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEW.



Hcnonp30BaTh 3amucyu OOJIBIIMX M MAJIBIX YUCET C MOMOIIBIO JAECATHYHBIX
npoOeit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHUs

[IpuMeHsATh TOHSATHE CTENEHU C MEeJbIM IOKa3aTelieM, BbIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONHATE TOXIECTBEHHBIE MPE0oOpa30BaHUs PANMOHATLHBIX BBIPAKCHUIN
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOWICHAMH U alreOpandecKuMu ApOOsiMHU.

PackianpIiBaTh KBaJpaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[IpumeHsTh Mpeodpa3oBaHus BEIPAKEHUM JIs1 pEHICHUST Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

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

[IpoBouTh MpoCTeiIve UCCIEOBaHUSI YPAaBHEHUN U CUCTEM YpaBHEHHM, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MpeICTaBlIeHNH (yCTaHABIINBATh, UMEET
JU ypaBHEHWE WM CHUCTEMa YPaBHEHWW PEIICHUS, €CIId MMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT cloBecHON (OPMYIMPOBKH 3a7aduul K €€ anredpandeckoit
MOJIEId C TIOMOIIBIO COCTaBJICHUS YPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4H IMOJTYyYEHHBIN pe3yJIbTar.

[IpuMeHATh CBOWCTBA YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pellaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI, /1aBaTh
rpauyuecKyr0 WUIIOCTPAIIMI0 MHOXKECTBA PEIIEHWH HEPaBEHCTBA, CHCTEMBI
HEPaBEHCTB.

DOyHKIUU

[TornmMaTe W WCMONB30BaTh (DYHKITMOHABHBIC TIOHSATHS W SI3BIK (TCPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMsI), OMPEACNATh 3HAUYeHHE (YHKIUU TIO0 3HAYCHUIO
apryMeHTa, ONPEeAeNIATh CBOWCTBA (PYHKIMU 10 €€ rpaduKy.

Crtpoutsb rpaduku dIeMeHTapHBIX QYHKIIUNA BUJIA:

y = kiX, Yy = X2,y = X3,y = x|, y = VX, OIHCBIBAaTb CBOMCTBA YHCIOBOI
byHKIMHU 110 €€ TpaduKy.

K koHmy oOyueHus B 9 kiacce o0OydaromIMHCA MOJYYUT CIETYIOIIHNE
MIPEIMETHBIC PE3YyJIbTATHI:

Yuciia ¥ BBIYUCICHUSA

CpaBHHBaTh M YIIOPSIOYMBATH PAIIMOHAIBHBIC M HPPAIlMOHAIBHBIC YHCIIA.

BeITTONTHATE  apupMETHISCKUE JEUCTBUS C PalMOHAIBHBIMUA YHCIIAMH,
couetas YCTHbIE W TIMChbMEHHBIE TPUEMBI, BBINOJHATH BBIYUCICHUS C
WUPpaMOHATHHBIMH YHCIAMHU.



Haxomute 3HaueHHs CTENEHEW C LENbIMU I[OKAa3aTels MU W KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh IEUCTBUTEIBHBIC YHWCIA, BBINOJIHATh MPUKUAKY pe3yJibTaTra
BBIYUCJIEHUW, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBIE W KBaApaTHBIE yPAaBHEHUs, YPAaBHEHMS, CBOISIIUECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEMHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUI, B KOTOPBIX OJJHO YPABHEHUE HE SABJISIETCS JTUHECUHBIM.

PemaTe TeKCTOBBIE 3a7auyd aiareOpauvyeckuM CrIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE HUCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHUn (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW DPEUICHHUs, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemiath nuHeElHBbIE HEPABEHCTBA, KBAJpPAaTHbIC HEPABEHCTBA, HU300paKaTh
PEILICHUE HEPABECHCTB HA YMCIOBOW MPSIMOM, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pematp  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3alMChIBATH PEIIEHUE C TOMOIIBI0 CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEILIEHUU PA3JIMYHBIX 337a4.

DOyHKUIMHA

Pacno3naBath (PyHKUIMM U3yYeHHBIX BHJOB. [loKa3piBaThb CXEMaTHYECKU

PacIoyio’KEHUE Ha KOOPAMHATHON TUIOCKOCTH rpadukoB GyHKimit Buga: y = KX, y
=kx+by=kix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT
3Ha4YCeHUN KOA()PHUITUEHTOB, OMMCHIBATH CBONCTBA (DYHKITHIA.

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

Pacno3naBaTh KBagpaTHuHy0 (QYHKIHUIO 10 (opMyIie, MPUBOIUTE TPUMEPHI
KBaJPaTUYHBIX (DYHKLIMIA U3 peaibHOM KU3HU, (PU3UKU, TEOMETPUHU.

Yuc/ioBble MOCTEA0BATEIBLHOCTH H IPOTPeCcCH U

Pacno3naBaTh apu(METHUYECKYI0 U TEOMETPUYECKYI0 TMPOrpeccud Npu
pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (GopMyn N-ro 4ieHa
apu(pMeTnYeCcCKo U reOMeTPUUYECKOM MPOrpecCHii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxaTh WIEHbl IOCJIEIOBATENILHOCTY TOYKAMHU Ha KOOPIWHATHOU
IJIOCKOCTH.



Pematpe 3agaun, CBA3aHHBIE C YHUCIOBBIMH IOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCIIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIIOJIb30BAHUEM KAJBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/iejioB H TeM undpoBbie
Ne o/ P Konrpoabnbsie IIpakTHueckue (mupp )
NMpoOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Yucia u BeIYKCIICHU. PalinoHaibHbIe bu6mmorexa [IOK
1 25 1
qyucna https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
2 27 1
AJrCOpanteCKue BEIPAKCHHA https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
3 ¥ paBHEHHS 1 HEPABCHCTRA 20 ! https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
4 Koopwnatet n rpaguki. GynKim 24 . https://m.edso00.ru/7f415b90
bu6mmoreka [JOK
> TosTopenne 1 obodmenHe 6 . https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




8 KVIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne i/m P Konrposbnbie IIpakTHyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 Uwucna u Beruucinenus. KBajgpaTHeie KOpHH 15 https://m.edsoo.ru/7f417af8
5 Uucna u Berunciaenus. CTENeHsb ¢ 1ebIM 7 bu6mmorexa [IOK
IIOKa3aTeseM https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaKEHHUS. bubnuoreka [IOK
3 S 5 1
KBanpatHblii TpEXuiieH https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaKeHUS. bubnuoreka [IOK
4 15 1
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. KBagpaTHbIe 15 1 bubnuorexa [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bubnmnoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
7 .H 12 1
VYpaBHeHHs 1 HepaBeHCTBAa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
) .
8 YHKUHH. OCHOBHEIC IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
) 4
o YHKUHH. HHCIOBbIE GYHKLAH o https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
1 IT 2
0 OBTOPCHHE i 0000LICHHE 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




9 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposBbie
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsbl
1 Yucna v Beruuciienns. JleiicTBUTEIbHbBIS 9 bubnuorexa [JOK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnnorexa [JOK
OJHOM MIEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bubmmoteka IIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6mmoteka IIOK
° Dymxun 16 L https://m.eds00.ru/7f419d08
bu6nmorexa LIOK
6 YucrioBble OCIE0BATENBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 18 1 bubmmnoreka HOK
3HaHUHI https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyectBo yacos DJIEeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabnsie IIpakTHueckue
n/n Bcero u3ydyeHusi  odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsbl
1 [TonsTHE panOHaNBHOIO YKCIA 1
5 Apudmernueckue TeUCTBUS C 1
paloHaIbHBIMU YHCIAMU
3 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
4 Apudmernueckue NeiCTBUS C 1
paloHaIbHBIMU YHCIIAMU
5 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIAMU
Apudmernueckue neiicTBus ¢
6 panroHanbHbIMU ynciamu/CtapToBas 1 1
KOHTpOJIbHast paboTa
7 CpaBHeHue, yrnops104YMBaHNE 1
paIOHATIBHBIX YHCEN
8 CpaBHeHMe, ynopsI0UMBaHUE 1
paIOHAIbHBIX YHCE
9 CpaBHeHue, ynopsiJounBaHue 1
palMOHATIBHBIX YNCEI
10 CreneHb ¢ HATypaJIbHBIM 1 bubnnoreka [HJOK
[I0Ka3aTeneM https://m.edsoo.ru/7f4211de
11 CreneHnsb ¢ HaTypaJIbHBIM 1 bubmuorexa [IOK




MoKa3areyieMm https://m.edso00.ru/7f421382
12 CreneHb ¢ HaTypaJIbHBIM bubnmoreka [JOK
[IOKa3aTeIeM https://m.edsoo.ru/7f42154e
13 Crenensb ¢ HaTypaJIbHBIM bubnunoreka [HOK
[I0Ka3aTesemM https://m.edsoo.ru/7f4218be
14 CreneHs ¢ HATYpaJbHBIM
MOKa3areieM
15 Pemenrie oCHOBHBIX 3a/1a4 HA JpoOH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
16 Pemenuie oCHOBHBIX 3a/1a4 HA JPOOH,
MIPOLICHTHI U3 PEATHHON MPAKTUKH
17 Pemenrie ocCHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLIEHTHI U3 PEAbHOMN MPAKTUKH
18 Perrenrie oCHOBHBIX 3a/1a4 Ha 1podH,
MIPOLIEHTHI U3 PEAbHOMN MPAKTUKH
19 [Tpu3Haku JeTUMOCTH, PA3JIOKCHHUS
Ha MHOYKUTEJIA HATYPaTbHBIX YHCEIT
20 [Ipu3Haku JeTUMOCTH, PA3I0KEHUS
Ha MHOXKUTENIHU HATYpaIbHBIX YHCEI
21 Peanpnbie 3aBucuMocTH. [Ipsmas u
oOpaTHast IPOTMOPIMOHATBHOCTH
29 Peanpnbie 3aBucuMocTH. [Ipsimast u
oOpaTHast IPOIMOPIIMOHATBHOCTH
23 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
24 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPONOPLUOHATBHOCTH
25 KonrtponsHas pabora o Teme




"PannoHanpHEIe ynciia"

26 BykBeHHbIE BBIpaKEHUS bubmmorexa [JOK
https://m.edsoo.ru/7f41feec
27 DopMyIIbI
28 dopmyIibl
29 [Tepemennsbie. JlomycTumblie 3HaYCHUS
MIePEeMEHHBIX
[IpeoOpazoBanre OYKBEHHBIX
30 BBIPAKEHUI, pacCKpbITUE CKOOOK U bubmmorexa LOK
https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeoOpa3oBanue OyKBEHHBIX
31 BLI:pamFe)HHI?I, paCKpZITI/Ie CKOOOK U bubmmorexa LIOK
https://m.edsoo.ru/7f41fd70
TIPUBEICHNE TTOTOOHBIX CIIAraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX
32 BBIPAKEHUI, pacCKpbITHE CKOOOK U
MIPUBE/ICHNE TTOTOOHBIX CIIAraeMBbIX
[IpeobpazoBanre OYKBEHHBIX
33 BBIpQXEHUH, pacKpbITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
34 CBolicTBa CTENEHH C HATYPATbHBIM bubnuorexa [JOK
IOKAa3aTesIieM https://m.edso00.ru/7f421382
35 CBoiicTBa CTETICHU C HATYPaIbHBIM bubnmnoreka [JOK
ITOKa3aTeIeM https://m.edsoo.ru/7f42154¢
36 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnmnoreka [JOK
[I0Ka3aTesemM https://m.edsoo.ru/7f4218be
bu6mmoreka [IOK
37 Moroert https://m.edsoo.ru/7f42276e
38 MHorouseHsl bubnmoreka [JOK




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

39 CiioxeHue, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CiioxeHue, BBIYUTaHUE, YMHOKEHUE bubmuorexa [JOK
MHOT'OUYJIEHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE bubnmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE bu6mmoreka [IOK
MHOT'OUYJIEHOB https://m.edsoo.ru/7f423182
43 @opMyIIbl COKpAIEHHOTO bubnuorexa [JOK
YMHOKEHHUS https://m.edsoo.ru/7f42432a
44 @opMyIIbl COKpALIEHHOTO bubnuoreka [IOK
YMHOXKEHUS https://m.edsoo.ru/7f42464a
45 DopMyJIBl COKPAEHHOTO bubnuoreka [IOK
YMHOXKEHUS https://m.edsoo.ru/7f424c12
46 ®opMyIbl COKpaLIEHHOTO bubnnoreka [JOK
YMHOKEHHUS https://m.edsoo.ru/7f424fd2
47 DopMyJIbl COKPALLIEHHOTO bubnuoreka [IOK
YMHOXKEHUS https://m.edsoo.ru/7f4251d0
48 Pa3noxeHre MHOTOUYJIEHOB Ha bubnmoreka [JOK
MHOKHUTEIHN https://m.edsoo0.ru/7f423312
49 Paznoxenre MHOrO4IEHOB Ha bu6mmoreka [IOK
MHOXUTEIHN https://m.edsoo.ru/7f4237fe
50 PaznoxeHre MHOTOYICHOB Ha bubmuoreka [JOK
MHOKHUTEIHN https://m.edsoo.ru/7f4239de
51 PaznoxeHrne MHOrO4WIeHOB Ha
MHOXUTEIN
52 KontponbHas paboTa mo teme




"Anrebpanyeckue BeIpaKeHus"

VYpaBHeHue, IIpaBuia

53 npeoOpa3oBaHus YpaBHECHHS,
PaBHOCUIILHOCTb YPaBHEHUN
JInHeHoe ypaBHEHHE C OJJHOU
o4 IIEPEMEHHOM, pellIeHNe JIMHEWHBIX
YpaBHEHUI
JInHeliHOEe ypaBHEHME C OTHOU
55 HepeMeHHO}I;II,) pelieHue nnﬂﬂeﬁﬂmx bubmmorexa LIOK
. https://m.eds00.ru/7f420482
ypaBHEHUM
JIuneliHoe ypaBHEHHE C OTHOU
56 MePEMEHHOM, pellieHNne TMHEHHBIX
YpaBHEHUI
57 Pemenue 3aga4 ¢ moMoIs1o bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f42064e
58 Pemenue 3a1a4 ¢ TOMOIIBIO bu6mmoreka [JOK
YpaBHEHUU https://m.edso0.ru/7f420806
59 Pemenne 3aga4 ¢ moMOIIbIO bu6mmoreka [JOK
ypaBHEHUN https://m.edso0.ru/7f4209a0
60 Pemenue 3aga4 ¢ moMoInsIo bu6mmorexa [IOK
ypaBHEHUU https://m.edsoo.ru/7f420e6e
61 JluneitHoe ypaBHEHHE C IBYMS bubnmnoreka [JOK
MIEPEMEHHBIMH U €ro rpaduk https://m.edso00.ru/7f427c32
62 JIuneitHOe ypaBHEHUE C IBYMS bubnuorexa [IOK
MEPEMEHHBIMH U €r0 rpaduk https://m.edsoo.ru/7f427e8a
CucreMa IByX JTUHEUHBIX YPaBHEHHI bubnnoreka [HJOK
63
C IBYMS IIEPEMEHHBIMU https://m.edso00.ru/7f42836¢
64 Cucrema IByX JIMHCHHBIX YpaBHCHHUI




C ABYMs IIEPEMEHHBIMU

Cucrema 1ByX JJMHEHHBIX YpaBHEHUM

05 C IByMsI II€PEMEHHBIMU
66 Cucrema 1ByX JJMHEHHBIX YpaBHEHUM
C IByMs IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEHHIA bubmmorexa LIOK
https://m.edso0.ru/7f4284de
68 Pemenue cucrem ypaBHEHHIA bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHHIA bubmmorexa LOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHHIA
71 Pemenue cucrem ypaBHEHUN
79 KonTponbhas pabota no teme bubnnoreka [JOK
"JluneiiHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 KoopaunaTa Toukn Ha pSIMOi Bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
bubnnoreka [JOK
4 HlHezIoBbIE MPOMETKY K1 https://m.edsogru/7f41dﬁ2
75 YucnoBble TPOMEKYTKH
76 PaccrosiHue Mexny 1ByMs TOUKaMH
KOOPJAMHATHOU IIPSAMOM
77 PaccrosiHre Mex 1y 1ByMs TOUKaMU
KOOPAMHATHOU IIPSAMON
78 [IpsimoyronbHas cucreMa KOOpAUHAT bubnuorexa [IOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbHas cucTeMa KOOpAUHAT bubnuoreka [IOK

Ha IJIOCKOCTHU

https://m.edsoo.ru/7f41e42a




80 [Tpumeps! rpadukoB, 3aJaHHBIX bubnunoreka [HOK
dbopmyamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpadukoB, 3aJaHHBIX bubnmoreka [JOK
bopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu
83 Urenue rpadMKOB peaibHBIX bubnnoreka [JOK
3aBUCUMOCTEHN https://m.edsoo.ru/7f41ea24
84 Urenue rpaq)I:IKOB peanbHBIX
3aBHUCHUMOCTEM
bubnnorexa [JOK
8 Honsrue pymxumm https://m.edsogru/7f41ef06
86 I'padux pyHkIIN
N . bubnmnoreka [JOK
87 Cpoficrsa pyniunil https://m.edsogru/7f41f078
N . bubnuorexa [JOK
88 Cpoficrsa pyniunil https://m.edsogru/7f41f1fe
. bubnuorexa [JOK
89 Jlnefias pyHKus https://m.edsogru/7f427282
. bubnuorexa [JOK
%0 Juneiinas GyHKi https://m.edsogru/7f427412
o1 [Toctpoenue rpaduka TuHETHON bubanorexka [JOK
byHKIMN https://m.edsoo.ru/7f426d1e
92 [Toctpoenue rpaduka TuHETHON
byHKIII
93 I'padux pynkunm y =[x|
94 I'paduk pynkmm y =[x|
95 KonTponbHas pabota mo Teme bubnmoreka [JOK




"Koopaunate! u rpadguku. OyHkumun"
/ Beepoccuiickast mpoBepoyYHast
pabora

https://m.edsoo.ru/7f41f50a

96 HroroBas koHTpoJIbHAS paboTa / 1 bubnmoreka [JOK
Bcepoccuiickas npoBepouHas pabota https://m.edso00.ru/7f429c6c
[ToBTOpEHUE OCHOBHBIX MOHITUN U

97 METOJIOB Kypca 7 Kilacca, 0000IIeHne 1
3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHITUN U

98 METOHOB Kypca 7 Kiracca, 0000IIeHne 1 Bubmorexa ITOK

Hv P ’ - https://m.edso0.ru/7f429f32
3HAHUN
IToBTOpEHNE OCHOBHBIX MOHATHH H
99 METOHOB Kypca 7 Kiracca, 0000IIeHne 1 Bubmorexa ITOK
I[V P ’ - https://m.edso0.ru/7f42a0e0
3HAHUN
[ToBTOpEHUE OCHOBHBIX MOHITUN U

100 METO/OB Kypca 7 Kiacca, 00001ieHe 1
3HaHUM
[ToBTOpEHNE OCHOBHBIX MOHITHN U

101 METOAO0B Kypca 7 Ki1acca, 0000IIeHHe 1 bubmmorexa LOK

HV P ’ - https://m.eds00.ru/7f42a27a
3HAHUN
[ToBTOpEHHE OCHOBHBIX MOHITHN U
102 METOHOB Kypca 7 Kiracca, 0000IIeHne 1 bubmorexa LIOK
. P ’ https://m.edso00.ru/7f42a900
3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsl
1 KBaaparHplii KOpEeHb U3 YUCIIA 1 bubmorexa LHOK
P P https://m.edsoo.ru/7f42d452
bu6mmoreka [IOK
2 [TonsiTre 006 UppaIMOHAITEHOM YHCIIC 1
ppatl https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe TPUOTUKESHUS 1
HUPPALMOHATIBHBIX YHCEN
4 JlecsTHaHbIC TPUOTHKCHUS 1
HPPAIMOHATIBHBIX YHCET
JleficTBUTENIbHBIEC YUCIIa
CpaBHeHHE IEWCTBUTEIBHBIX YUCET
7 CpaBHeHME 1eWCTBUTENIBHBIX YHUCET
8 Apudmernueckuit KBaapaTHbIHN 1
KOpEHb
9 YpaBHEeHHE BHJIA X2 = a 1
10 CoiicTBa apumMeTnyecKux 1 bubnuorexa [JOK
KBaJPAaTHBIX KOPHEH https://m.edso00.ru/7f42d862
11 CaoiicTBa apuPpMETHICCKUX 1 bubnuorexa [JOK
KBaJPATHBIX KOPHEN https://m.edso0.ru/7f42d862
[IpeobpazoBaHme YUCTOBBIX
12 BBIpXEHUI, COIepIKaLUX 1 bubmmorexa LIOK
P > CONCPXAt https://m.edsoo.ru/7f42dd26
KBaJpaTHbIE KOPHU
13 [Tpeobpa3oBaHUe YHCTOBBIX 1 bubnmoreka [JOK




BBIPKECHHH, COJEPIKAIINX
KBaJpaTHbIC KOPHU

[Ipeobpa3oBaHue YHCTOBBIX

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

bubmuorexa [JOK

14 BRIPANCHITH, CONCPHAIIX https://m.edsoo.ru/7f42e0be
KBaJIpaTHbIE KOPHU
[Ipeobpa3oBaHue YHCTOBBIX

15 BBIPAYKEHHI, COJIEPIKAILNX bubnmorexa LOK

https://m.edsoo0.ru/7f42e262

KBaJIpaTHbIE KOPHU

16 CremneHs C 11eJIbIM TIOKa3aTeeM bubmorexa LHOK

https://m.edsoo.ru/7f4354a4

CrangapTHas 3alluCh 4YUcCIa.
Pa3mepnl 00bEKTOB OKPYIKAIOIIIETO

17 Mupa (0T 37I€MEHTApHBIX YaCTHUI] J10 bubnnoreka [JOK
KOCMHUYECKHX 00BEKTOB), https://m.edso0.ru/7f436098
JUIUTEJIBHOCTD MTPOLIECCOB B
OKPY’KaloIlleM MHUpE

18 CBoiiCcTBa CTETICHH C IIEJIBIM bubnuorexa [JOK
IOKa3areyieMm https://m.edso00.ru/7f435648

19 CBOICTBA CTEIIEHU C I[EJIBIM bu6mmoreka [JOK
ITOKa3aTeIeM https://m.edso0.ru/7f435648

20 CBolicTBa CTENEHH C LEJIBIM bubanorexka [JOK
I0Ka3aTeyieM https://m.edso00.ru/7f435648

91 CBOIiCTBa CTETICHH C IICJIBIM bubnuorexa [JOK
II0Ka3aTeyieM https://m.edso00.ru/7f43599a

99 CBOIiCTBa CTETICHH C IICJIBIM bubnmnoreka [JOK
MOKa3aTeIeM https://m.edsoo0.ru/7f435ed6

23 KBanpaThslii TpéxuieH

24 KBanparusiii TpéxuneH




25 Paznoxxenue kBapaTHOIO bubnunoreka [HOK
TpEXUIICHA HA MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
26 Pasnoxenune kBagpaTHoOro bubnmoreka [JOK
TpE€XuieHa Ha MHOKUTEIIH https://m.edsoo.ru/7f42fd38
KonrponsHas pabora mo remam
27 "KBanpaTtHsie kopHu. CreneHu. bubmmorexa LIOK
B https://m.edsoo.ru/7f42ec80
KBanpatuslii Tpexusen"
bu6mmoreka [IOK
28 Adtrebpanriecias Apode https://m.edso0.ru/7f430382
JonycTuMble 3HaUEHUS
29 MIEPEMEHHBIX, BXOJISIINX B
anredpanvecKe BbIPaKEHUs
JlommycTrMble 3HAYEHUS
30 MIEPEMEHHBIX, BXOJISIIHNX B
anredpanvecKue BbIPaKEeHUs
31 OCHOBHOE CBOMCTBO bu6mmoreka [IOK
anreOpandeckoi 1podu https://m.edso00.ru/7f4308e6
. bubnuorexa [JOK
32 Coxpauerne apobeii https://m.edsoo.ru/7f430a8a
. bubnmnoreka [JOK
33 Coxpamene podeit https://m.edsoo.ru/7f430f44
. bubnmnoreka [JOK
34 Coxpamene podeit https://m.edsoo.ru/7f430f44
35 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE bubmuorexa [JOK
U JeNieHue anredpanueckux apodeit https://m.edsoo.ru/7f43128c
CroxeHne, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [IOK
36 .
U JIeJIeHne anredpandeckux apooei https://m.edsoo.ru/7f4315c0
37 CrnoxxeHue, BBIYUTAHUE, YMHOKCHHE bu6mmoreka [JOK




U JICJICHHE alreOpandecKux Apooei

CJ'IO)KGHI/IC, BBIYUTAHUC, YMHOXKCHUC

https://m.edsoo.ru/7f4318c2
bubmuorexa [JOK

38
U JICJICHHE alreOpandecKux Apooei https://m.edsoo.ru/7f431a20
IIpeoOpa3oBanue AKECHUH,
39 cop e xlc)a I/]:x};ire]?inqef;; bubmmorexa [JOK
Acpatt P https://m.edso0.ru/7f43259c
apobu
[IpeoOpa3oBaHue BHIPAKEHHIA,
40 COJIEpIKaIIX aIredpandecKue bubmmorexa [JOK
AcpHat P https://m.edso0.ru/7f432736
npobu
[IpeoOpa3oBaHue BHIPAKEHHIA,
41 coJiepKallIux anreopanvyecKue bubmorexa LHOK
ACPARALt P https://m.edso0.ru/7f432736
npodu
42 KonTponbhas padbota no teme bubnnoreka [JOK
"Anrebpanueckas 1poos" https://m.edso0o.ru/7f431d36
bu6mmorexa [IOK
43 K
BA/IPATHOE YpaBHeHHe https://m.edsoo.ru/7f42eela
44 HenonHoe kBagpaTHOE ypaBHEHUE bubmmorexa [OK
P P https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagpaTHoe ypaBHEHUE bubmmorexa [OK
s P https://m.edsoo.ru/7f42eela
46 ®opMya KOpHEH KBagpPaTHOIO bubnnoreka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f42f158
47 ®dopmyna KOpHEH KBaJpaTHOTO bubmuoreka [IOK
YpaBHEHUS https://m.edso00.ru/7f42f3f6
48 ®dopmyia KOpHEN KBaJpaTHOTO bubmuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmmorexa [JOK

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




bu6mmoreka [IOK

>0 Teopema Biiera https://m.eds00.ru/7f430076
51 Pemenne ypaBHeHUH, CBOASIIMAXCA K bubnuoreka [IOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43c542
59 Pewenne ypaBHeHuUM, CBOASIIMXCA K bubnmoreka [JOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimue qpobHO- bubnnorexa [JOK
palOHAIbHBIE YPABHEHUS https://m.edsoo0.ru/7f4328c6
[Ipocreiimue qpobHO- bubnuoreka [IOK
o4
palMOHAIbHBIE YPABHEHUS https://m.edsoo.ru/7f432b6e
55 Pemenne TekcTOBBIX 3a/1a4 C bu6mmoreka [IOK
MOMOILIBIO KBaIPATHBIX YPABHEHUI https://m.edsoo.ru/7f42f75c
56 Penienune TeKCTOBBIX 3a/1a4 C bu6mmoreka [IOK
ITOMOIIBIO KBA/IPATHBIX YPABHEHUHN https://m.edsoo0.ru/7f42f8f6
57 KonTponbHas pabota no teme bubnuoreka [IOK
"KBanpaTtHble ypaBHEeHuUs" https://m.edso00.ru/7f4301f2
JInHeliHOE ypaBHEHHE C IBYMs
58 NePEMEHHBIMH, €r0 rpauk,
IIPUMEPHI PELICHNS YPaBHEHUN B
LENbIX YUCIIax
JInHeliHOEe ypaBHEHME C IBYMs
59 MEPEMEHHBIMH, €T0 rpauk,
IIPUMEPHI PELIECHNS YPaBHEHUN B
LEJBIX YUCIIaxX
JIuHeitHOe ypaBHEHUE C IBYMS
60 MEPEMEHHBIMH, €T0 rpaduk,

IIPUMEPBI PELICHUS YPABHCHUN B
LEJIBIX YUCIIaxX




61

62

Pemenue cucrem AByX JIMHEHHBIX
ypaBHEHUM C JBYMS IEPEMEHHBIMU

Pemenue cucrem AByX JIMHEHHBIX
ypaBHEHUH ¢ JBYMS IEPEMEHHBIMHU

63

64

65

66

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

IIpumepsl pelieHns cuctem
HEJIMHEHHBIX YPaBHEHUH C ABYMS
IIEPEMEHHBIMU

[Tpumeps! pemeHus cucTem
HEJIMHEUHBIX YPaBHEHUU C ABYMS
NIEPEMEHHBIMU

I'padnueckas uHTEpHIpeTaLIns
YPaBHEHUS C IBYMs IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPAaBHEHUH C
IBYMsI IEPEMEHHBIMU

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

67

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

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

68

69

70

Pemrenne TekcToOBBIX 3a7a4 €
ITOMOIIBIO CUCTEM YPAaBHEHUI

Pelrenne TeKCTOBBIX 3a1a4 €
ITOMOIIBIO CUCTEM YPAaBHEHUI

Pelrenne TeKCTOBBIX 3a1a4 €
IIOMOILBIO CUCTEM YPAaBHEHUI

71

UwucoBble HEPABEHCTBA U UX
CBOICTBa




YucaoBwie HCpaBCHCTBA U UX

72 .
CBOMCTBa
73 HepaBeHcTBO ¢ 0/1HOM TTIepeMEHHOM
74 JInHeHbIE HEPAaBEHCTBA C OJHOM bubnunoreka [HOK
IIEPEMEHHOM U UX PEIICHUE https://m.edso00.ru/7f42c692
75 JIuHeiiHbIe HEPABEHCTBA C OJHOM bubnunoreka [HOK
MIEPEMEHHOMN U UX pEeIICHUE https://m.edsoo.ru/7f42c840
76 JInHeHbIE HEPAaBEHCTBA C OJHOM
MEPEeMEHHON U UX pelIeHHE
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f42cb88
78 CucreMpl TMHEVHBIX HEPABEHCTB C bubnnorexa [JOK
OJIHOM MEPEMEHHON U UX PELIEHUE https://m.edsoo.ru/7f42cd2c
79 Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELIEHUE
N3o0pakeHue pemeHus THHEHHOTO
80 HEpaBEHCTBA U MX CHCTEM Ha bubmmorexa [TOK
P . . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU TIPSIMOI
N3o006paxeHune perieHus TMHEHHOTo
81 HEpPaBEHCTBA U UX CUCTEM Ha bubmmorexa [JOK
P . . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU TIPSIMO#
KonTponbHas paboTa mo Temam
82 "HepasenctBa. Cuctembl
ypaBHEHUH"
bu6mmoreka [IOK
83 [lonsitue pyHkIMN
Py https://m.edsoo.ru/7f433c12
84 OO6nacTh onpeneneHus] © MHOKECTBO bubnnoreka [HJOK

3HaYeHUH PYHKLIUU

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




85

Crnioco0bl 3a1anust GyHKITUN

86 I'padux pyHkumu
87 CpoiicTBa GyHKIIUH, UX
oroOpakeHHe Ha rpaduke
88 UreHue 1 NOCTpOCHHE TPAPHUKOB
byHKIMI
89 [Tpumeps! rpadukoB GyHKINH,
OTPAKAMOIIUX PEATBHBIE TPOIIECCHI
@DyHKIIUY, OMHUCHIBAIOIIUE MIPSIMYIO U
90 06y aTE 10 TIPOIIO I/I(I)JI-I{aJIBHiIe ’ bubmmorexa [JOK
PATHYIO HPOHopH https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX IpaduKu
91 I'unep6ona
bu6mmoreka [IOK
92 r
unepoona https://m.edsoo.ru/7f4343e2
bu6mmoreka [IOK
93 r =x2
pacpuic pyHiumn y = X https://m.edsoo.ru/7f434572
OyHkmHn Y =X2,y = X3,y =YX,y =
94 |x|}'lr :qmri/ecxoey emeHZIe ’ bubnuorexa LIOK
> TPADHY P y https://m.edsoo.ru/7f434d38
ypaBHEHUH U CHCTEM ypaBHEHUU
[ToBTOpEHNE OCHOBHBIX IMMOHSATHH H
METOJ0B KypcOB 7 U 8 KJIacCOB,
95 00001IeHe 3HAHMIA / bubmmorexa [OK
Hl . https://m.edsoo.ru/7f4371aa
Bcepoccuiickas nmpoBepouHas
pabota
Utorosas xkoHTposIbHAs paboTa /
96 Bcepoccuiickas npoepouHas bubmmorexa [OK
P POBep https://m.edsoo.ru/7f434eb4
pabota
97 [ToBTOpPEHNE OCHOBHBIX TIOHITHH H




METOJIOB KypCOB 7 U 8 KJIaCCOB,
00001IeHNe 3HAHU T

[ToBTOpEHNE OCHOBHBIX MOHSATHUN U

bubmuorexa [JOK

98 7u8 1
METOHOB KypeoB 7 1 § KIaceos, https://m.eds00.ru/7f43736¢
0000111eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX OHATUN U
99 METOJIOB KyPCOB 7 ¥ 8 KIIaCCOB 1 Bubmiorexa ITOK
P . ’ https://m.edso00.ru/7f437510
0000111eHNE 3HAHUNA
[ToBTOpEHNE OCHOBHBIX OHATUN U
100 METOJIOB KyPCOB 7 ¥ 8 KIIaCCOB 1 Bubmzorexa LIOK
HOB KYP . ’ https://m.edso0.ru/7f4376b4
000011IeHre 3HAHUI
IToBTOpEHHE OCHOBHBIX MMOHATHN H
101 METOIOB KyPCOB 7 M 8 KJIAaCCOB 1 Bubmzorexa LIOK
FIOB KYP . ’ https://m.eds00.ru/7f4360b88
000011IeHNE 3HAHUN
[ToBTOpEHUE OCHOBHBIX MOHITUN U
102 METOIOB KYPCOB 7 U & Ki1accoB 1 Brbmmozexa [IOK
HOB 1YP . ’ https://m.edso00.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

Panmmonansnable yncnia,
MppalyOHaJIbHbIC YUCIIA, KOHEUHbIC U
OCCKOHEUYHBIC IECATUYHBIC IPOOH

MHokecTBO NEHCTBUTEILHBIX YHCEI;
JIEUCTBUTEIIBLHBIC YHClIa KaK
OCCKOHEUYHBIE NECATUYHBIC TPOOH

B3anMHO 0HO3HAYHOE COOTBETCTBUE
MEXIY MHOXXECTBOM JCHCTBUTEIbHBIX
YHUCEI U MHOKECTBOM TOYEK
KOOPJIMHATHON IIPSAMOM

CpaBHeHuE IENCTBUTENBHBIX YHCED,
apupMeTHUECKre eHCTBUS C
JENCTBUTEIBHBIMU YUCIIAMU

HpI/I6J'II/I)KéHHOC 3HA4YCHUEC BCIIMYNHBI,
TOYHOCTDb HpI/I6J'II/I)KCHI/I$I

OkpyriieHne uncen

OxpyrieHnue yncen

[Ipuknaka v OlleHKa pe3yJIbTaTOB
BBIYHCIIEHUH
[Ipukuaka u olleHKa pe3yJIbTaTOB
BBIUHCIICHHI

10

JIunelinoe ypaBHeHue. Pemenue

Bbu6muorex [JOK




YpaBHEHUH, CBOJAIIMXCS K TUHEUHBIM

JInnelinoe ypaBHeHue. Pemenue

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

1 YpaBHEHUH, CBOJAIIMXCS K TUHEUHBIM
KBagparnoe ypaBHenue. Pemenue
12 ypaBIfeHHﬁ, C};IZ)I[SIH_II/IXCSI K bubnmorexa [IOK
KBaTpATHEIM https://m.edso00.ru/7f43c542
KBanpatHoe ypaBHenue. Pemenue Bu6miorexa LOK
13 YpaBHEHUH, CBOAALIUXCS K
KBaIpATHEIM https://m.edso00.ru/7f43c542
14 bukBanpaTHbie ypaBHEHUS bubmorexa HOK
https://m.edso00.ru/7f43c3d0
15 bukBanpaTHble ypaBHEHUS bubmmorexa LIOK
https://m.edso00.ru/7f43c3d0
IIpumepsl pelieHns: ypaBHEHUN
16 TpeTbel U 4eTBEPTON CTENeHEH
pa3oKeHUEM Ha MHOXKHUTEIH
IIpumepsl pelieHns: ypaBHEHUN
17 TPETbEU U YETBEPTON CTEIIEHEN
pa3I0KEHUEM Ha MHOXKHUTEIH
18 Pemenune npoOGHO-paIiOHATBHBIX bubanorexka [JOK
YpaBHEHUU https://m.eds00.ru/7f43c9b6
19 Pemenne npoOGHO-paliioHaIbHBIX bubmuoreka [IOK
YpaBHEHUH https://m.edso00.ru/7f43c9b6
20 Pemenne TekcToBBIX 3a1a4
anreOpanyeckuM METOJI0M
21 Penrenye TeKCTOBEIX 3a1a4
anredpandeckuM MEeTO0M
22 Pemenye TeKCTOBBIX 3a1a4




aJ'II‘G6paI/I‘IeCKI/IM METOAOM

KonTtponpHas pabora o Teme

23 " . .
VYpaBHeHUs ¢ OJTHON ITepeMEeHHOI"
24 YpaBHeHUE € 1ByMS IEPEMEHHBIMU U bubnunoreka [HOK
ero rpaduk https://m.edso0o.ru/7f43d0b4
o5 VYpaBHeHuUe ¢ IByMsI IEPEMEHHBIMU U bubnunoreka [HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JIMHEHHBIX YpaBHEHUI
C IByMsI IEPEMEHHBIMU U €€ pelleHue
97 Cucrema /1ByX JIMHEHHBIX YpaBHEHUI
C IByMs1 IEPEMEHHBIMU U €€ pelieHre
28 Cucrema ByX JINHEHHBIX YpaBHEHUI
C IByMsI IEPEMEHHBIMU U €€ pelICHUE
29 Cucrema IByX JIMHEHHBIX YpaBHEHUI
C IByMsI IEPEMEHHBIMU U €€ pelICHUE
Pemenue cucrem 1ByX ypaBHEHHH,
30 OJTHO M3 KOTOPBIX JIMHEHHOE, a IPyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHMI,
31 OJIHO U3 KOTOPBIX JIMHENHOE, a Ipyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEeHU
Pemenue cucrem 1ByX ypaBHEHMI,
32 OJIHO U3 KOTOPBIX JIMHEIHOE, a APyroe
— BTOpPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHHIH,
33 OJTHO W3 KOTOPBIX JIMHEHHOE, a APyTroe
— BTOpPOH CTENEHU
34 ['padpuaeckas maTEepIpeTamms




CUCTEMBbI YpaBHEHUII C IBYyMsI
epeMEHHBIMU

Penrenne TekcTOBBIX 3aJa4

35
anreOpanvdecKuM criocooom
36 Pemenue TekcToOBBIX 3a/1a4
anreOpanyecKuM crnocobom
37 KonTponbhas pabota no Teme
"CucreMbl ypaBHEHUH"
38 YuciioBblE HEPABEHCTBA U UX
CBOMCTBA
39 YucnoBble HEPABEHCTBA U UX bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIunHeliHble HEpAaBEHCTBA C OQHOU bubnuoreka [IOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JIuneliHbIC HEPABEHCTBA C OJJHON bubnnoreka [JOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnmnorexa [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
43 CucreMbl TUHENHBIX HEPABEHCTB C
OJHOM EPEMEHHON U X PELICHUE
44 CucTtembl TMHENHBIX HEPABEHCTB C
OJHOM EPEMEHHON U X PELICHUE
45 CucTembl TMHENHBIX HEPABEHCTB C
OJHOI EPEMEHHON U X PEIICHUE
46 KBanpaTHble HEpaBEHCTBA U UX bubnuorexa [IOK
peleHue https://m.edsoo.ru/7f43b098
47 KBagpaTHbie HEpaBEeHCTBA U UX bubnnoreka [JOK

pelieHue

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




KBa,I[paTHBIC HCpaBCHCTBA U UX

bu6mmoreka [IOK

48 pelenue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U UX
peleHue
50 KBanpaTHble HEpaBEeHCTBA U UX
pelieHne
I'paduueckas uHTEpHIpeTALIUSL
o1 ngg)BeHCTB u CHCT:MI;{Cp:BeHCTB c bubmmorexa LIOK
https://m.edsoo.ru/7f43b098
JBYMSI IEPEMEHHBIMH
['paduueckas uHTEpIIpETALUSL
52 HEPaBEHCTB U CHCTEM HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU
53 KonTponbHas pabora no teme
"HepaBencrsa"
54 Ksanpatuunas ¢pynkuus, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.eds00.ru/7f4396¢6
55 KBanpatuunas Qynkuus, e€ rpadguk u bubnuoreka [IOK
CBOMCTBA https://m.eds00.ru/7f439842
56 KBanpatuunas ¢pynkuus, e€ rpaduk u bubnnorexka [JOK
CBOMCTBa https://m.edso0.ru/7f4399b4
57 [TapaGosna, KOOpAWHATHI BEPIIMHbI bubnuorexa [IOK
napaboJibl, 0Cb CHMMETPHUH 1MapadoIbl https://m.edsoo.ru/7f439eb4
58 [Tapabona, KOOpAUHATHI BEpPIIMHEI bubnnoreka [JOK
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl https://m.edsoo.ru/7f43a03a
59 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubnnoreka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43alac
60 [TapaGosna, KOOPAWHATHI BEPIIMHbI bubnmoreka [JOK

napaboJIbl, OCh CHMMETPHUH TTapadoJIbI

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




[TapaGosna, KOOPAUHATHI BEPIIMHbI

bu6mmoreka [IOK

o1 napaboIIbl, 0Cb CHMMETPHH MapadoIbl https://m.edsoo.ru/7f43a526
62 [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'paduku pynkuumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X]
65 I'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 I'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 pabora no teme bubnuoreka [IOK
"OyHkIIn" https://m.edsoo.ru/7f43ab84
70 [ToHsiTHE YMCIOBOM bubmuoreka [JOK
OCJIEN0BATEIILHOCTH https://m.edsoo.ru/7f43e6¢6
3agaHue MociIeq0BaTEIbHOCTH
71 pPEeKyppeHTHOH popmyIioif u bubnmorexa LIOK
. https://m.edsoo.ru/7f43ebda
dbopmyIoit N-ro wieHa
79 ApudmeTrnueckasi U reoMeTpuyecKas bubnnoreka [JOK
[IpOrpeccuun https://m.edsoo.ru/7f43ed7e
73 Apudmernueckas 1 reoMeTpuIecKas bubmuorexa [IOK
MpOrpeccuu https://m.edsoo.ru/7f43f3b4
74 ®opMyIbl N-T0 YiIeHa bubnuoreka [IOK




75

76

77

apupMeTUUECKON U TEOMETPUUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YIEHOB

®opmyiiel N-TO YiieHa
apupMETUUECKON U TEOMETPUUECKON
[IPOrPeccuii, CyMMBbI MEPBBIX N
YIEHOB

@opmyIiel N-TO YiieHa
apuQMeTUYECKO U reOMeTPUUECKOI
IPOTrPeccuii, CyMMBbI MIEPBBIX N
YJICHOB

®opMyIbl N-TO 4IeHa
apu(MeTHUECKONW U reOMeTPUIECKON
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

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

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

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

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

78

®opMyIbl N-TO YiIeHa
apupMeTUIECKON U TEOMETPUUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f8a0

79

N3o00pakeHne 4aeHOB
apupMeTUIECKON U TEOMETPUUECKON
MpOrpeccuii TouKamu Ha
KOOPJAMHATHOM MJIOCKOCTH

80

N3o00pakeHne 4aeHOB
apupMeTUIECKON U TEOMETPUUECKON
MPOTPECCHil TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

81

JIMHENHBII U DKCIIOHESHIINAIbHBIN
poct




82

CroxHbI€ TPOLIEHTHI

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

83

CroxHbI€ TPOLIEHTHI

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

84

85

86

87

88

KonTtponbHas pabora o Teme
"YycnoBble MOCIEA0BATEIHLHOCTH"

IToBTOpEHME, 0000IICHUE 1
cHcTeMaTH3anus 3HaHuH. 3a1nch,
CpaBHEHUE, JCUCTBUS C
JIEACTBUTEILHBIMU YUCIIAMU,
YUCJIOBas mpsimast

[ToBTOpEHME, 0000IICHUE U

cucreMarusanus 3HaHui. [IponeHTsl,

OTHOILIEHHUSI, TPOTIOPLIUU

[ToBTOpenue, 060061IeHUE U
cUcTeMaTH3aIlHs 3HaHUH.
OxpyriieHue, NpuoINKEeHUE, OIICHKA

[ToBTOpenue, o6odIIEHNE U
cucTemaru3anus 3HaHuil. Pemenue
TEKCTOBBIX 337124 apHUPMETHUESCKUM
CII0COO0M

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f443b12
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[ToBTOpenwue, 0600IIEHNE 1
cucTeMaru3anusa 3HaHni. Pemenme
TEKCTOBBIX 33714 aprU(PMETHUESCKUM
CII0COO0M

bu6mmoreka [IOK
https://m.edsoo.ru/7f443cd4
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[ToBTOpenwue, 0600IIEHNE 1
cucTeMatusanys 3HaHui. Pemenne
TEKCTOBBIX 3aJ]1a4 apu(PMETHICCKUM
CII0COO0M

bu6mmoreka [IOK
https://m.edsoo.ru/7f443fea




[ToBTOpEeHHE, 0000IICHUE U
cUcTeMaTu3alys 3HaHuH.

bu6mmoreka [IOK

o1 [IpeobpazoBanue anredpanvdeckux https://m.edsoo.ru/7f4441ca
BBIPAXCHHM, TOMYCTUMbIE 3HAYCHHUS
[ToBTOpEeHME, 0600IICHUE U

92 CHCTEMAaTH3alMsl 3HAaHUH. bubmuorexa [JOK
[Ipeobpa3oBanue anredpandeckux https://m.edso0o.ru/7f444364
BBIPAXCHHM, JTOMMYCTHUMbIC 3HAYCHHUS
IToBTOpEHME, 0000IICHUE 1

93 CHCTEMAaTU3alMsl 3HAaHUH. bubmuorexa [JOK
[Tpeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f4446f2
BBIPAXCHHM, TOMMYCTHUMbIC 3HAYCHHUS
IToBTOpEHME, 0000IICHUE 1

94 cUCTEeMaTU3alusa 3HaHUM. bubnnorexka [JOK
[TpeoOpa3oBanue anredpanyecKkux https://m.edsoo.ru/7f444a94
BBIPAXEHH, TOMYCTUMbIE 3HAYCHUS
[ToBTOpenue, o6odIIeHNE 1

95 cucremaTusanus 3HaHuil. OyHKuuu: bubnuorexa [JOK
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edso00.ru/7f444c56
byHKIUI
[ToBTOpenme, 0600IIEHNE 1

96 cucreMarusanus 3HaHU. OyHKIUK: bubnnoreka [JOK
IIOCTPOEHUE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f444f44
byHKIUI
[ToBTOpenwue, 0600IIEHNE U

97 cuctemaTusanus 3Hanuil. OyHKuuu: bubnuorexa [JOK
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f44516a
byHKIUI

98 [ToBTOpEeHmE, 0600IICHUE U bu6mmoreka [JOK




cucremaTusanus 3Hanuil. OyHkuuu:
IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX
byHKIUI

[ToBTOpEHME, 0000IICHUE U

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

99 CHCTEMAaTH3alMsl 3HAaHUH. 1 bubmuorexa [JOK
I'padpuaeckoe pernieHue ypaBHEHUH 1 https://m.edso00.ru/7f445516
HX CHCTEM
IToBTOpEHME, 0000IICHUE 1
CHUCTEMaTH3aIus 3HAHHUH.

100 . 1
['padmyeckoe penieHue ypaBHEHUH U
UX CHCTEM

101 Hroroas xouTpoapHas padbora 1

102 O6O6HUICHI/IG Y CUCTEeMaTH3aIus 1
3HAHUHN

OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOMN MTPOI'PAMMBI

7 KIIACC
Kon "
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbLTATHI OCBOEHHSI OCHOBHOI
NpOBePsIEMOro .
00pa3oBaTeIbHON MPOrpaMMbI OCHOBHOT0 00111er0 00pa30BaHusl
pe3yJabTara
1 Uucna 1 BBIYUCIICHUS
11 BoimonusaTe, codyeras  yCTHbIE W NHUCBMEHHBIE  MPHUEMBI,
' apudmeTnuecKue AeUCTBUS C PAIIMOHAIBHBIMH YHUCIIAMA
HaxomuTh  3HAYCHWS  YHCIOBBIX  BBIPAXKCHHH,  MPUMEHSTH
1.2 pa3HOOOpa3HbIC CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAUYEHUN JIPOOHBIX
BBIPKEHUH, COIePKAIUX OOBIKHOBEHHBIC U JCCSITHUHBIC POOH
[lepexomuts OT oOmHON (OPMBI 3amHMCH 4YUCEI K  JPyrou
13 (mpeoOpa3oBbIBaTh  AECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBCHHYIO B JCCSITHYHYIO, B YAaCTHOCTH, B OCCKOHECUYHYIO
JECSITUUHYIO ApOOB)
1.4 CpaBHUBATH U YIIOPSAIOUYNBATH PAlIMOHAIBHBIE YUCIIA
15 Oxkpyriarh yncia
BBITIONHATE TIPUKUAKY W OIEHKY pe3yiIbTaTa BBIYHCICHHUH, OIECHKY
1.6 3HAYEHUW YUCIOBBIX BBIPAKECHUH. BBINONHATH JIEUCTBUS  CO
CTCTICHSIMH C HATYPaJIbHBIMH ITOKa3aTeIIIMU
17 [IpuMeHSITh TNPU3HAKH JACITUMOCTH, Pa3JIOKCHWEe Ha MHOXHTEIH
' HATypaJbHBIX YUCEI
Pemarp  mpakTUKO-OpMEHTHUPOBAHHBIC  3a/layd,  CBS3aHHBIE C
OTHOIIICHUEM BEJIMYMH, MIPOTMTOPITMOHATEHOCTHIO BEJINYHH,
1.8 MPOLIEHTAMHU, HWHTEPIPETUPOBATh pPE3yIbTaThl pEIIeHUs 3a7ad C
Y4€TOM OTpaHUYCHUH, CBSI3aHHBIX CO CBOHCTBAMH PacCMaTPUBAEMBIX
00BEKTOB
2 Anrebpanueckue BbIpaKeHUs
21 Hcnonb3oBath anredpandyeckyr0 TEPMHHOJOTHIO M  CHUMBOJIHKY,

MPUMEHSATH €€ B MPoLIecce OCBOSHHS yUeOHOTro MaTepHasa




HaxonuTe 3HadyeHHss OYKBEHHBIX BBIPQXKEHUH TpU  3aJaHHBIX

22 3HAYEHUAX IIEPEMEHHBIX
23 BbimonHaTe npeoOpa3oBaHMsl LEJIOTO BBIPAKEHHS B MHOTOUWIEH
' MIPUBEJICHUEM TIOIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BbINONHATE yMHOXEHHE OJHOUWIEHAa Ha MHOTOYJIEH M MHOTOUYJIEHA Ha
2.4 MHOTOWIEH, NPUMEHATh (OpMyJbl KBaJapara CyMMbl M KBajpara
pa3HoCTH
Ocy1ecTBIATh pa3ioKEHNE MHOTOUJIEHOB HA MHOXKUTEIH C IIOMOILBIO
2.5 BBIHECEHMSI 32 CKOOKH OOILIEro MHOXHTEJS, TPYNIIUPOBKU CIaraeMbix,
npUMeHEHHs (HOPMYJT COKPAIIEHHOTO YMHOXKCHHUS
26 [TpumensTh peoOpa3oBaHKsl MHOTOYWICHOB IJIsi PEUICHUS PAa3IMIHBIX
' 3a/1a4 U3 MaTEMaTUKH, CMEXXHBIX ITPEIMETOB, U3 PEalbHON IPAKTUKU
27 Hcnons30BaTh CBOMCTBA CTENEHEW C HATYpPaJbHBIMHU ITOKa3aTEIISIMU
' U1 IpeoOpa30BaHus BBIPAKEHUN
3 YpaBHEHMSI U HEPABEHCTBA
Pemarp JsMHENHBIE ypaBHEHHMS C OJHOM IIEPEMEHHOW, NPUMEHSA
3.1 MpaBWJIa Mepexoaa OT UCXOJHOTO YpaBHEHHUS K PaBHOCHIBHOMY €MY.
IIpoBepsTh, SBISIETCA JIM YUCIIO KOPHEM YPAaBHEHUS
3.9 [IpumensTs rpaduyeckue METOAbl MPU  PELICHUM JIMHEHHBIX
' YPaBHEHUH U UX CUCTEM
33 [TonOupats mpUMepsl Hap YKce, SBISIOMIMXCS PEeLIeHHEeM JIMHEHHOTO
' YPaBHEHUS C IBYMs IEPEMEHHBIMU
Ctpouth B KOOPAMHATHOMN INIOCKOCTH IpaUK JMHEHHOTO YPaBHEHUS C
3.4 JBYMsl TI€PEMEHHBIMH; IOJIb3YSCh TI'paUKOM, MPHUBOAUTH NPHUMEPHI
pelleHns ypaBHEHUs
35 Pemrate cuctemsl 1ByX JUHEHHBIX YPABHEHHU C JBYMS IEPEMEHHBIMU,
' B TOM 4HCIIE TpapUUECKu
CocTaBnATh U pemarh JMHENHOE YpPaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUI 1O YCIIOBUIO 33/1a4l, HHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yl MOJYUYEHHBIN pe3yabTaT
4 Koopaunats! u rpaduku. yHKINN
N300pakaTh Ha KOOPAMHATHOM MPSIMOMl TOYKH, COOTBETCTBYIOIIHE
4.1 3alaHHBIM KOOPJMHATaM, JIy4H, OTPE3KH, WHTEPBAJBI, 3alMCHIBAThH

YHUCJIOBBIC ITPOMECIKYTKH HA aﬂre6panquK0M SA3BIKC




OTMeyaTh B KOOpﬂHHaTHOﬁ IIJIOCKOCTH TOYKHM 110 3aJaHHBbIM

4.2
KOOp/AMHATaM
43 Crpouth rpaduku nuHEHHBIX GyHKIHH. CTpouTh rpaduk GyHKIUU Y
| = x|
OnwuceiBaTh C MOMOIIBIO (PYHKIMH HM3BECTHBIE 3aBHCHUMOCTU MEXKIY
4.4 BEIMYMHAMU: CKOPOCTb, BpPEMs, PpACCTOSHHUE, LEHY, KOJMYECTBO,
CTOMMOCTb, TPOU3BOIUTENLHOCTD, BpeMsl, 00BEM pabOThI
4.5 HaxonuTs 3HaueHne QyHKIUH 110 3HAYCHUIO €€ apryMeHTa
[lonnmate rpaduyeckmii cnoco® TPEACTABICHUS W aHAIN3A
4.6 nHpopManuK, H3BJICKATh M HMHTEPIPETUPOBATh HHOOpPMAIUIO W3
rpauKOB peasIbHbIX MIPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon .
IIpoBepsiemble nNpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBePsIeMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJabTarta
1 Yucna 1 BIYUCICHUS
Hcnonp3oBaTh  HayallbHBIE ~ TPEACTABICHHUS O  MHOXECTBE
11 JeMCTBUTENBHBIX YHUCEIN JUIsl CPAaBHEHMsI, OKPYIJIEHUS] U BBIUYUCIICHUH,
' n300pakaTh JEHCTBUTENBHBIE YHUCIA TOYKAMH Ha KOOPJMHATHOU
psAMON
[IpuMeHsaTh MOHATHE  apU(PMETHUYECKOTO  KBAJAPaTHOTO  KOPHA,
1o HaXOJWUTh KBaJpaTHbIE KOPHHU, HCIIONB3Ysl TPH HEOOXOAMMOCTH
' KaJIbKYJISITOP, BBIIOJIHATH NPe0Opa3oBaHus BBIPAKEHUI, CoepKalux
KBaJpaTHbIE KOPHU, UCTOJIb3Ys CBOWCTBA KOPHEN
13 Hcnonp3oBare 3amuck OONBIIMX ¥ MaJbIX YHCEN C TOMOIIBIO
' JIeCATUYHBIX Apo0eil u creneHei yucna 10
2 Anrebpanueckue BbIpaKeHUs
[TpuMeHsTh TOHSTHE CTENEHW C IENBIM ITOKa3aTelieM, BBIOIHATh
2.1 npeoOpa3oBaHusl BBIPAKEHHUH, COAEPKAIIMX CTENEeHH C IEJbIM
oKazaresieM
25 BBINONHATE ~ TOXKAECTBEHHbIE  NPEOOpa30OBaHMSA  PALMOHAIBHBIX

BBIPQKEHHII HA OCHOBE IMpPAaBUJ JACHUCTBHM HAJ MHOIOWICHAMH U




anreOpandecKuMu ApoOsSIMu

2.3

PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOKHUTEIN

2.4

3.1

3.2

3.3

[TpumensaTh mpeoOpa3oBaHusl BBIPAKEHHUN AJISI PEIICHHUS Pa3InYHBIX

3a/la4 U3 MaTeMaTUKH, CMEXXHBIX [TPEIMETOB, U3 pealbHON MPAKTUKU
VYpaBHEeHUs U HEPABEHCTBA

PemraTe .]'II/IHCI‘/’IHBIG, KBaJApaTHbIC YpaBHCHHUA W pPaAlUOHAJIBHBIC
YpaBHCHHA, CBOAAIINUECCA K HHUM, CUCTCMbI ABYX ypaBHeHI/II;'I C IAByMs

INEPpEMEHHBIMU

[IpoBomuTh mpoOCTEHIINE MCCIECIOBAHUS YPABHEHUH M CUCTEM
YpaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TIpapHUuecKux
IIpe/ICTaBIeHU (yCTaHABIMBATh, UMEET JIM ypaBHEHUE WIH CHUCTEMaA

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

[lepexonuts OT cioBecHOM  (OpPMYIHpPOBKM 3amauyu K  e€
anredpanvyecko MOJIENM C MOMOILIBIO COCTABJICHUS YpPaBHEHUS WIIU
CUCTeMbl ypaBHEHUW, HWHTEPIPETUPOBATH B COOTBETCTBUHU C

KOHTEKCTOM 33J1a4y MOJyYEHHBIN pe3yIbTaT

3.4

4.1

[IpyuMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPAaBHEHUS, OLEHKH,
pelaTh JIMHEWHbIE HEPABEHCTBA C OJHOW NEPEMEHHON U UX CUCTEMBI,
naBaThb  rpauuecKkyr0  WUIIOCTPALMI0O  MHOXECTBa  PELIEeHUM
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIMU

[lonuMaTh M UCHONB30BaTh (PYHKUIMOHAIbHbIE MOHATUS M  S3BIK
(TepMUHBIL, CUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HAueHUE
(GYHKIMU 1O 3HAYEHMIO apryMEHTa, OINpEeNeNisiTh CBOWCTBA (YHKIMU

1o e€ rpaduky

4.2

Ctpouts rpadvku d7IeMEHTApHBIX (PYHKIMIA BHJIA:
y=k/x

k/x
, Y =X4, Y = X3, Yy = [X|, onmUCBIBaTh CBONCTBA YMCIOBOM (PYHKIIMU IO €€

rpaduky




9 KVIACC

Kon IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepsieMoOro .
00pa3oBaTeJILHOM MPOrPaMMbI OCHOBHOT'0O 00111er0 00pa30BaHUs
pe3yjabTara
1 Hucna 1 BBIYUCICHUS
11 CpaBHMBaTh W YNOPSAOYMBATH PALMOHAIBHBIE U HPPALMOHAIBHBIE
' qucia
Boinonusate apudmeTnueckue IeHCTBUS C pallMOHAIbHBIMUA YUCIIAMU,
1.2 couerass yCTHbIE U NMUCBMEHHbIE MPUEMBI, BBIIOJHATh BBIYUCICHUS C
HppalMOHAILHBIMU YU CIIAMU
13 Haxonuth 3HaueHHs cTeNeHeW ¢ LEeNbIMHU IOKa3aTeNsIMU U KOpHEH,
' BBIYHCIISATH 3HAYEHUSI YUCIIOBBIX BBIPAXKEHUM
14 OKpyriATh AEMCTBUTENbHBIEC YNCIA, BBIIOIHATh NIPUKUIKY PE3yJbTaTa
' BBIYMCIICHH, OLIEHKY YMCIIOBBIX BbIPAXKEHUN
2 VYpaBHEHUs U HEPABEHCTBA
”1 Pemarp nuHelHblE W KBaJpaTHblE ypaBHEHUS, YpPaBHEHUS,
' CBOJSIIIMECS K HUM, TTpocTeiiue TpoOHO-paliioHaIbHbIE YPABHEHUS
Pemate cucreMbl IByX JIMHEWHBIX YPABHEHUM C IBYMs IIEPEMEHHBIMU
2.2 U CUCTEMBI IByX YpaBHEHHI, B KOTOPBIX OJIHO YPAaBHEHUE HE SBISETCS
JINHENHBIM
Pemate TekcTOBBIE 3amaun anreOpandecKrM CIOCOOOM C TOMOIIBIO
2.3 COCTaBJICHUS YPAaBHEHMS WJIM CHCTEMBI JIBYX YPAaBHEHMH C ABYMs
[IEpEMEHHBIMU
[IpoBoauTh NpOCTEMIIME HCCIEIOBAaHUS YpPAaBHEHUH U CHUCTEM
24 yYpaBHEHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpapHUuecKux
' IIpEICTaBICHUN (HallpuMep, yCTaHABINBAaTh, UMEET JI YPaBHEHUE WU
CUCTEMa ypaBHEHUM pelleHus], €CITU UMEET, TO CKOJIBKO)
Pemarp  nMHEWHbIE  HEPAaBEHCTBA, KBAJpAaTHbIE  HEPAaBEHCTBA,
2.5 n300paXkaTh pelIeHHe HEPABEHCTB HA YMCIIOBOM MPSAMOM, 3alHMChIBaTh
penieHue ¢ NOMOLIBI0 CUMBOJIOB
26 Pemate cucTembl JIMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,

BKIIIOYAIOIINE KBaJpaTHOE HEPAaBEHCTBO, W300pakaTh pEIICHUE




CUCTCMbI HCPABCHCTB Ha YHCIO0BOM HpHMOﬁ, 3alMUCbIBATh PCUICHUC C

IIOMOIIBXO CUMBOJIOB

2.7

Hcnonbs30BaTh HEpABEHCTBA IIPU PELICHUH PA3JIMYHBIX 3a/1a4

3.1

DOyHKIUU

PaciosnaBate  (QyHKIMM ~ HW3y4eHHBIX  BUAOB.  lloka3miBaTh
CXEMAaTHYECKH PAaCHOI0KeHNe Ha KOOPANHATHON TNIOCKOCTH IpahuKOB
¢bynkumii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBucumMocTu oT

3Ha4eHUH K03()(PUIIMEHTOB, OMMMCHIBATH CBOWCTBA (PYHKIUI

3.2

[IokaspiBaTh CXEMAaTUYECKH PpACIOIOKEHHE Ha KOOPIMHATHOU
IUIOCKOCTH TpadukoB ¢GyHKuuH Buaa Y = YX, Y = |X| U ommchIBaTh

CBOICcTBa (PyHKIIMIA

3.3

Ctpouth ¥ wm300paXkaTh CXEMaTHYECKH TpaduKd KBaIPaTUIHBIX
(GyHKIMHA, ONWCHIBATH CBOWCTBA KBAJpPAaTHYHBIX (YHKIUHA MO WX

rpadukam

3.4

Pacnio3naBath KBaapaTuuHyr (YHKIHIO 1O (Qopmylie, HTPUBOAUTH
IpUMEpbl KBaJApPaTHUUHBIX (DYHKIUH M3 peasbHOW XKHU3HH, (DUBHKH,

rEOMETPHUH

Apudmerrnueckas v reoMeTpUYecKas Iporpeccuu

4.1

Pacnio3znaBath apuMeTndecKyro U reoMeTpUUYECKYI0 IPOrPECCUH MTPU

pa3HBIX crioco0ax 3agaHus

4.2

BbINONMHATE BBIYKMCIEHUS C MCIOJNB30BaHMEM (QOpMyJT N-TO wieHa
apu(MeTHyecKol U reoMeTpUUYecKOil MpPOrpeccuii, CyMMbI MEPBHIX N

YJICHOB

4.3

N3o0paxkaTs diieHbl MOCIEA0BATEIbHOCTH TOYKAMU Ha KOOPIWHATHOMN

TIIIOCKOCTH

4.4

Pemrats 3aga4u, CBA3aHHBIC C YHCJIIOBBIMU ITOCICAOBATCIIBHOCTAMU, B
TOM 4YHUCJIEC 3agadyu H3 peanLHoﬁ KHN3HHU (C HUCITIOJIB30BaHHEM

KaJIbKYJIATOPa, HUPPOBBIX TEXHOJIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIeMeHT coepKAHUA
1 Yucna u BIYUCIECHUSA
JpoOu OOBIKHOBEHHBIE U JECATUYHBIE, MEPEX0] OT OAHOM (OPMBI 3aIUCH
11 npobeit xk apyrod. IloHsATHE palMOHANIBHOTO YHCIA, 3allCh, CPABHEHUE,
YHOPSIOYMBAHUE PALIMOHATIBHBIX YHCEI
19 Apudmernueckue IeMCTBUS ¢ pallMOHAIBHBIMU YnciaMu. Pemenue 3anay u3
' pearbHON MPAKTHUKU HA YaCTH, HA IpOOH
13 CreneHp ¢ HaTypalbHbIM IIOKa3aTeJeM: OIpeleleHue, MpeoOpa3oBaHueE
' BBIp)KEHUI1 Ha OCHOBE OINPENIEICHNUs, 3aUCh OOJIBLINX YUCEl
14 [TporieHTHI, 3aMUCh MPOIEHTOB B BHJE IpoOHM U IpoOHM B BUAE HPOICHTOB.
' Tpu ocHOBHBIE 33]]a4l HAa IPOLIEHTHI, PELICHUE 33/1a4 U3 pealbHON MPAaKTUKU
15 [IpuMeHeHHe TNPHU3HAKOB  JIEIMMOCTH, pPAa3JIOKEHHE Ha  MHOXHTENIH
' HATYPaJbHBIX YHCENT
16 PeanpHpie  3aBUCHMMOCTH, B TOM 4YHCIe TpsMas ©  oOpaTHas
' IPONOPLHUOHATILHOCTH
2 AnrebpanuecKue BbIpAXKEHUS
21 [TepemenHble, YMCI0BOE 3HAUEHHE BBIPAXKEHUS C MepeMeHHOU. JlomycTimble
' 3HAYEHUs TIEPEMEHHBIX
25 [IpencraBieHre 3aBUCUMOCTH MEXIy BEIUYMHAMH B BUIEC (OPMYIIHI.
' Brraucnenust mo ¢popmynam
’3 [TpeoOpa3oBanne  OYKBEHHBIX  BBIPDAKEHHH, TOXISCTBEHHO  PaBHEIC
' BBIpa)KEHUS
2.4 CBoIiCTBa CTENEHU C HATYPaJIbHBIM ITOKa3aTeIeM
25 OpHousnensl 1 MHOrowieHsl. Ctenenb MHorowieHa. CioXeHue, BRIYMTaHUE,
' YMHO)XEHHE MHOTOWICHOB
26 ®opMyITbl COKpPAEHHOTO YMHOXKEHUS: KBaIpaT CyMMBI M KBaJpaT Pa3HOCTH.
' dopmyna pazHOCTH KBaZpaToB. Pa3inokeHne MHOTOWIEHOB HA MHOXHUTEIH
3 VYpaBHeHus




VYpaBHeHUe, KOpPEHb YpaBHEHHUs, IMpaBWwia NpeoOpa3oBaHUs YypaBHEHUS,

3 PaBHOCHJIBHOCTb YPaBHEHUN
3.9 JluHeitHoe ypaBHEHHME C OJHOW MEPEMEHHOW, YMCIIO KOPHEH JIMHEHHOTO
' YpPaBHEHUS, PEUICHUE JIMHEMHBIX YPAaBHECHUI
3.3 CocraBieHne ypaBHEHUI 110 YCJIOBHIO 33/1a4yd. PelieHne TEKCTOBBIX 3a/1ay C
' IIOMOUIBbIO YPAaBHEHUN
3.4 JluneliHoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €ro Tpaduk
Cucrema JByX JIMHEWHBIX ypaBHEHHH C JAByMs IEepEeMEHHbIMU. Perienue
3.5 CUCTEM YpaBHEHHI criocoOOM MoJCTaHOBKH. IIpuMepsl pelieHus TeKCTOBBIX
3a]a4 ¢ IOMOLIbIO CUCTEM yPaBHEHUN
4 Koopaunats! u rpaduku. OyHKmum
4.1 Koopannara Touky Ha npsMoit
42 YucioBble IpOMEXyTKU. PaccTosiHue Mexay AByMS TOYKAMHM KOOPAMHATHOU
' NpAMO
43 [TpsmoyronbHas cuctema koopauHat, ocu OX u Oy. Abcuucca U opAauHaTa
' TOYKH Ha KOOPJAUHATHOM IJIOCKOCTH
24 [Tpumepsl TpadukoB, 3anaHHbIX Qopmyiamu. UTeHue rpadukoB peaabHBIX
. 3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. I'paduk ¢pynxnuun. CroiicTBa GyHKUINN
4.6 Jluneitnas pynkuus, e€ rpaguk. I'papuk pyHkIum y = |x|
47 I'paduueckoe pelmieHue JIUHEHHBIX YpaBHEHUH M CHUCTEM JIMHEHHBIX
' YpaBHEHUHU
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna 1 BBIYUCIIEHUS
11 KBagparublii kopeHb u3 uucna. IloHsTHe 00 HppaAlMOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS HPPALMOHATIBHBIX YHCET
CpoiicTBa apu(@MeTHYECKUX KBAaJAPATHBIX KOpPHEM M HMX NIpPUMEHEHUEe K
1.2 peoOpa3oBaHUIO YHUCIIOBBIX BBIPAKECHUH U BBIYMCICHUSM. JleficTBUTENbHbIE
qucia
1.3 CreneHb ¢ 1enbIM MokaszaTesieM u €€ cBoiicTBa. CTaHIapTHas 3alKiCh YUCia




Anrebpanueckue BbIpaKeHUs

2.1 KBagparsslii TpEXUIIEH, pa3/IoKEHUE KBAIPATHOTO TPEXWICHA HA MHOXKUTEIN
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO aliredpandeckoi qpoou
2.3 CrnoxeHue, BBIYUTAaHUE, YMHOXKEHHE, JICJICHNE alNre0pandeckux apooei
2.4 PannonanbHble BbIpaKEHUS U UX IIpe0Opa3oBaHue
3 VYpaBHEHUS U HEPAaBEHCTBA
31 KBagpatHoe ypaBHeHMe, ¢opMyiaa KOpPHEH KBaJIpaTHOIO YypaBHEHMS.
' Teopema Buera
3.2 Pemienue ypaBHeHUH, CBOIAIINUXCA K TUHEWHBIM U KBAIPATHBIM
3.3 [Ipocreiimme ApoOHO-paMOHATBHEIE YPaBHEHHS
I'paduueckas uHTEpHpETalvsl YPAaBHEHUNA C ABYMSI IEPEMEHHBIMH M CHCTEM
3.4 JMHEWHBIX ypaBHEHUH ¢ IBYyMs mepeMeHHbIMU. [IpuMepsl peleHus cucrtem
HEJIMHEHHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMH
3.5 Perrenne TeKCTOBBIX 3a71a4 aNreOpanyecKkuM Crocooom
3.6 YucaoBble HEPABEHCTBA U MX CBOWCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpeMEHHON
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JInHeliHbIe HEPABEHCTBA C OJJHON IIEPEMEHHOU
3.10 CucTeMbl TMHEHHBIX HEPABEHCTB C O/IHOM MepeMeHHON
4 OyHKIIUA
11 [lonstne ¢ynkuuu. OOIaCTh ONpPENENEHUs UM MHOXKECTBO 3HAYEHUI
' ¢ysakuun. CrnocoOsl 3ajaHus QYyHKIUN
4.2 I'padux Gpynkuuu. UreHre cBOMCTB GYHKIMU 1O €€ rpapuKy
4.3 [Tpumeps! rpadukoB GYHKIKH, OTPAXKAIONUIUX PEATbHbIE TPOLECCHI
44 @OyHKIUYN, ONUCHIBAIOIIME TMPSIMYI0 M OOpaTHYIO IPONOPIUOHAIbHBIE
' 3aBUCHUMOCTH, UX TpapuKu
4.5 OyHKIMU y =X?, Yy = X’
4.6 Oyukiuu y = [1X, Y = |x|
4.7 I'paduueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHUN

9 KITIACC




Kon

IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS

1 Yucna v BIYMCIECHUS
11 PannonanbHple uMcnia, MppalMOHAIbHBIE 4YHCIA, KOHEYHbIE U OECKOHEUHbIE
' JECATUYHBIC TPOOH
MHOXeCTBO JIeHCTBUTENBHBIX YHCE, ICHCTBUTEIbHBIC YHCIa KaK OECKOHEUHBIC
19 JecaTu4Hble ApoOu. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEXY MHOXKECTBOM
' JENCTBUTENIBHBIX YMCENl U KOOPAUHATHOM NpsiMoi. CpaBHEHHE 1€ CTBUTENIBHBIX
quces
13 Apudmernueckue 1eHCTBUS ¢ AEHCTBUTEIbHBIMU YUCIAMU
W3mepenus, npubIMKeHus, oleHKU. Pa3mepbl 00bEKTOB OKPYIKAIOILIEr0 MUPA,
14 JUIMTEIIEHOCTh TIPOIECCOB B OKpyXkaromeMm mupe. [IpubmmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmmkenus. Okpyriienue uucen. Ilpukuaka u oueHka
pEe3yJIbTATOB BBIYMCIIEHUI
2 VYpaBHEHHUsI U HEPABEHCTBA
2.1 VYpaBHEHUsI ¢ OAHON TEpEMEHHON
2.2 JIuneitHoe ypaBHeHue. Pemienue ypaBHEHUM, CBOASIIUXCS K JINHEHHBIM
2.3 KBanpaTtHoe ypaBHeHue. PelieHne ypaBHEHHM, CBOASIIINXCS K KBaAPATHBIM
04 bukBanpatHoe ypaBHeHue. IIpumepsl pelleHHs YpaBHEHUM TpETbed W
' YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM HA MHOKHUTEIN
2.5 Pemenne npoOHO-pallMOHAIbHBIX YPaBHEHUN
2.6 CucreMsl ypaBHEHHI
2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €r0 Ipauk
2.8 Pemenne cuctem ByX JTUHENHBIX YPABHEHUN C ABYMs IEPEMEHHBIMU
29 Pemenne cucreM OByX YpaBHEHMM, OJHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe —
' BTOPOU CTEIEHH
2.10 ['padmyeckas uHTEpIpETALUsl CUCTEMBI YPaBHEHHI C IBYMsI IEPEMEHHBIMU
2.11 Permenue TekcTOBBIX 3a71au alreOpandeckuM crocoOom
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne TMHENHBIX HEPABEHCTB C OJHOM MEpEMEHHON
2.14 Pemenne cucreM JTMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHON
2.15 KBanpaTtHble HEpaBEHCTBa
216 ['paduueckas mHTEpHpeTanus HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS

MNEPEMECHHBIMU




OyHKIMU

KBamparnunass Qynkmms, e€¢ rpaduk u cBoiictBa. [lapabona, KOOpAMHATHI

3 BEPILUHBI Mapadoibl, OCb CAMMETPUHU apaboJIb

3.2 I'paduxu pyukiuii y=kx, y=kx+b u ux cpoiictBa

3.3 I'paduku pynkiuit y=K/X, y = X’u ux cBoiicTBa

3.4 I'paduku pyHKIMI , 1 KX CBOWCTBA
4 YucnoBbie OCIEI0BATEIBHOCTH

a1 Onpenenenre 1 COCoObl 33JaHUSI YUCIOBBIX IOCIEIOBATEILHOCTEH. 3aMaHne
' MOCIIEA0BATEIBHOCTH PEKYPPEHTHOM popmyioii u popMyIioil N-ro uneHa

45 Apudmernueckass mporpeccuss. Dopmynsl N-ro  uineHa apupMeTHUECKOU
' IPOTPECCUH, CyMMBI TIEPBBIX N YICHOB

43 I'eomerpuueckas mnporpeccuss. PopMmynsl N-ro0  WIEHa T'€OMETPUYECKON
' MIPOTPECCUU, CYMMBI MIEPBBIX N YICHOB

4 N3o0paxeHne 4YIeHOB apu(PMETHUECKON U TeOMETPUYECKOW Mporpeccuit
' TOYKaMHU HAa KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIMAIBHBIN POCT

45 CJ10KHbBI€ TPOLEHTHI




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

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBAHMS K NPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI'O
o0miero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
OTepalMi HaJl MHOXXECTBAMU;, yMEHHUE OIEPUPOBATH IOHATUIMH:
rpad, cBs3HBIA Tpad, AepeBO, LUK, NPUMEHATh WX MPU PELICHUU
3aJ1a4; YMEHHE HCIOJIb30BaTh rpapuuecKoe MpeiCTaBIeHHE MHOKECTB
JUISL ONTUCAHMS PeabHBIX MPOIIECCOB U SIBJICHHM, MPH PELICHUH 3a/1a4

U3 IpYyrux y4yeOHbIX NIPEIMETOB

YMeHHe onepupoBaTh MOHATUAMM: OIPEACIICHHE, aKCHOMA, TEOpEMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE W JIOXKHbBIE
BBICKA3bIBAaHUSA, INPUBOJIUTH INPUMEPBl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBAHHUA U OTPULAHUA BBICKQ3bIBaHUM

YMeHue ornepupoBaTh MOHSTHSAMHU: HATypaJlbHOE YHCIIO, TPOCTOE M
COCTaBHOE YHCIIO, JI€TUMOCTh HATypaJbHBIX YHCEN, MPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJh YHUCIIa, OOBIKHOBEHHAs ApOOb M
JecsTUYHas OpoOb, CTAHIAPTHBINA BUJ YHCIA, pallMOHAIBHOE YHUCIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUIl KBaJpaTHbI KOpEHb;
YMEHUE BBINOJHATH JEUCTBUS C 4YUCIaMH, CpaBHUBaTh U
YIOPSIIOYMBATh YMCIIA, TPEACTABISATh YHCIAa Ha KOOPAWHATHOU
NpsIMOM, OKPYIJIATh YHUCJIA; YMEHHUE JeNaTh MNPUKUAKY U OIEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHYECKUIl KBaJpaTHBII KOpeHb, MHOTOWIEH, anredpanyeckas
Ipo0Ob, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOM CTENeHU
Oosbllle €IMHUIBI;, YMEHHME BBIIOJIHATH pPAacdy€Thl MO (QopMylam,
npeoOpa3oBaHus IENbIX, APOOHO-pallMOHANBHBIX BBIPAXKEHUN U
BBIPAKEHUI C KOPHSMHM, Pa3JIOKEHHE MHOTOUYIEHA HA MHOXUTENHU, B
TOM YHCJIE C MCIOJIb30BaHUEM (OPMYJT Pa3HOCTH KBAJApaToB H

KBaJpaTa CyMMBI U Pa3HOCTH

YmMmenue OIICpHUPOBATH MOHATUAMU: YHUCIOBOC PABCHCTBO, YPAaBHCHUC




COIHOM IIEPEMEHHOM, 4YHUCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOH; YMEHME pEIlaTh JMHEHHbIE U KBaJpaTHbIC YPaBHEHHS,
JIpOOHO-pallMOHATILHBIE YPAaBHEHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBbI
IBYX JINHEHHBIX YPABHCHWMH, JINHEHHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble ¥ JPOOHO-pAllMOHAIbHBIE HEPAaBEHCTBA C OJHOU
IIEPEMEHHOH, B TOM YHCJIE IIPU PEIIECHUH 3a/1a4 U3 APYTUX [IPEIMETOB
U TPAKTUYECKHUX 3a7a4; YMEHUE MHCIOJIb30BaTh KOOPAUHATHYIO
IpSIMYI0 U KOOPAMHATHYIO IUIOCKOCTh JUIl HM300pakKeHUs peLIeHUH

YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: QYHKIHS, TpaduK QYHKIHH, HYIHT
GbyHKIHH, POMEKYTKH 3HAKOTIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHWsl, YOBIBaHWS, HAWOOJbIIEE W HAUMCHBIICEC 3HAYCHUS
GbyHKIMY; yMEHHUE OIIEPUPOBATH TIOHSATUSIMHU: npsiMast
MIPONTOPIIMOHAIBHOCTD, JTUHEHHAS (PYHKIHsI, KBaJpaTHIHAsS (DYHKIIUS,
oOpaTHasi TPOMOPLUUOHAIBHOCTh, Mapaboia, Trumepoosia; yMEeHue
CTpouTh Tpaduku PyHKINN, UCTIOTB30BATh TPA(UKH IS ONIPEACTICHUS
CBOWCTB TPOIIECCOB M 3aBUCHMOCTEH, JUISl PEUICHUS 3a]la4 U3 JIPYTHX
y4eOHBIX TIPEIMETOB W PEATbHOM JKU3HHM, YMEHHE BBIPAXKATh

(I)OpMYJ'IaMI/I 3aBUCUMOCTH MCIKAY BCIIMUNHAMU

Ymenue OIIepUpOBATH HOHSATUSAMH: IIOCJIEZI0BATEIBHOCTb,
apudmernyeckas UM TE€OMETpUYEcKass  IMPOTPEecCUr;  YMEHHUe
UCIOJIb30BaTh CBOMCTBA MOCJENOBATENbHOCTEH, (OPMYJIBI CyMMBI U
oOuiero 4jeHa MpU pelIeHUH 3aJad, B TOM 4YMCIEe 3aJa4 U3 JAPYTux

y‘{e6HBIX NpeaAMETOB U peaHLHOﬁ KHU3HHU

YMmenue peuiaTts 3aJa4d pa3HbIX TUIIOB (B TOM YHCJIC Ha IPOLCHTHI,
JO0JIM MW YacCTHu, AIBUKCHUC, pa60Ty, OCHY TOBAapOB MU CTOUMOCTH
IIOKYIIOK M YyCJIYT, HAJIOTH, 3a1a4u U3 obOnacTu YHpaBJICHUA JAUYHBIMU U
CeMEMHBIMU (I)I/IHaHCB.MI/I); YMCHUC COCTaBJIATH BBIPAXKCHUA,
YpPpaBHCHHUA, HCPABCHCTBA W CHUCTEMblI II0 YCJIOBUIO 3aaadyu,
HCCIICA0BATh IMOJYYCHHOC PCIICHHUC U OLUCHHBATH HpaBIlOHO,[[OGHOCTB

IMOJIYUCHHBIX PE3YJIBTATOB

YMeHue onepupoBaTh MOHATUAMU: QUTYpa, TOUKA, OTPE3OK, MpsiMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTrOJIbHHUK, paBHOOEAPEHHBIH
U PaBHOCTOPOHHUM TpPEYroJbHUKH, MPSMOYTOJBHBIA TPEYrONbHUK,

Me/anaHa, OMCCEKTpUca M BBICOTA TPEYTOJbHHMKA, YETHIPEXYTOJIbHHUK,




napajjienorpaMM, pomMO, TPSAMOYTOJNIBHUK, KBaJpaT, TpaNelus;
OKPY’KHOCTb, KPYI, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue pemarb 3a/aud, B TOM YHCIIE U3 MOBCETHEBHOMN
KU3HHM, Ha HAXOXXICHUE IEOMETPUYECKUX BEIMYUH C NPUMEHEHUEM

M3YyYEHHBIX CBOMCTB (hUTyp U GaKToB

10

YMeHue omnepupoBaTh IOHATUAMHU: PABEHCTBO (UIYp, PABEHCTBO
TPEYTOJIbHUKOB; IMAPALUIEIbHOCTh M NEPIEHAUKYJISIPHOCTh MPSMBIX,
Yrojd MeXAYy MNpSAMbIMHU, TEPIECHIUKYJSApP, HAKJIOHHAs, MPOEKIUs,
nonobue ¢puryp, NoJoOHbIE TPEYTrOJIbHUKH, CAMMETPHUSI OTHOCUTEIHHO
TOYKM W NPSAMOH; yMEHHE paclo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napamieIbHOCTh U MEPIECHIUKYISIPHOCTh MPSMBIX B

OKpY KaroIleM MUpe

11

YMeHue onepupoBaTh IMOHATHUAMM: JUIMHA, PacCTOSHUE, YIoj
(BemuuMHa yria, CUHYC M KOCHHYC yIJla TPEYrojbHMKA), IUIOLIA/lb;
YMEHHE OLIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPYIKAIOLIEM
MHUpE; YMEHHE HpUMEHATh (OpMyJbl NepuMeTpa U IUIOLIAIU
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUIOIIAAU Kpyra, oObema
MPSAMOYTOJIBHOIO TapaUICNICIIUIIEa; YMEHHUE INPUMEHATh IIPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA,
teopeMy Iludaropa, TpUroHOMETpUUYECKHE COOTHOLICHHS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSIHUM, ITOIAAEH

12

YMenue wuzo0paxarb IUIOCKHE (UIyphl ¥ UX KOMOMHAIIWH,
[IPOCTPAHCTBEHHBbIE (UTYPBl OT PYKH, C TOMOUIbIO YEPTEXKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CpPEACTB 10 TEKCTOBOMY WJIU

CHUMBOJIbHOMY OIIMCAHUTIO

13

14

YMeHune  omepupoBarh MOHATHSAMH:  IPSMOYTOJIBHAs — CHUCTEMa
KOOpAMHAT, KOOPJAMHATBI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BENCHNE BEKTOPA HA YNCIIO, CKATSPHOE IPOU3BEICHUE BEKTOPOB;
YMEHHUE MCIOJb30BaTh BEKTOPbI M KOOPAMHATHI JJI IIPEACTABIICHUS
JMaHHBIX M pElIeHUs 3aJady, B TOM UHCIE M3 JPYrHMX Yy4eOHBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE U  KPYTOBBIE
quarpaMMbl, TaOnWIBl, cpeaHee  apudMeTHYeCKoe, MeauaHa,
HauOoJbIlIee W HAMMEHbIEE 3HAYCHHS, pa3MaxX YHCIOBOTO Habopa;

YMEHHE  U3BJIEKaTh, HHTEPHPETUPOBATH U  IPEeoOpPa3OBHIBATh




15

16

uH(pOpMAIMIO, TPEJICTABICHHYI0 B TaONMIAX M Ha JgUarpaMmax,
OTPa)KAIOILYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE pacllO3HaBaThb H3MEHYMBBIE BEIUYUHBI B

OKpY KarolleM Mupe

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMBIT (CITydalHbII
OKCIIEPUMEHT), DJJIEMEHTapHOE COObITHE (JIIEMEHTApHBIM HMCXOJ)
CIIy4aifHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
yMEHUE HaXOJUTh BEPOATHOCTU CIIyYalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOXKHBIMH DJIEMEHTAapPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJaud METOJIOM OPraHM30BAaHHOTO Iepedopa W C HCIOJIb30BAaHHEM
MpaBWJia YMHOXKEHHUS, YMEHHE OIICHHBAThb BEPOATHOCTH pPEabHBIX
COOBITUN W SIBICHWUH, MOHUMATh POJIb MPAKTUUYECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHM B OKpYXalolleM MHPE U B KH3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEI U €ETO POJIbIO B MACCOBBIX ABJICHUAX

YMeHue BbIOMpATh MOIXOASIINNA W3YYEHHBIM METON AJIs pPEelIeHHs
3a/1a4d, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSBIECHNE 3aKOHOB MAaTEMAaTHUKHU B
WCKYCCTBE, OIHMCHIBATh OTJEIbHBIC  BBIIAIOIIMECS  PE3YJIbTATHI,
MOJyYEHHbIE B XOJA€ Pa3BUTUs MAaTEMaTUKU KaK HAyKH, MPUBOIUTH
MIpUMEPBhl MATEMATUYECKUX OTKPBHITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOH UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA

1 Yucna v BBIYUCIICHUS

11 HarypanbHble u niensie yncia. [Ipu3Haky AeIMMOCTH LEbIX YHCell

1o OOBIKHOBEHHbIE M JIECATUYHBIE  JpOOM,  MPOLEHTH, OECKOHEUHbIE
' MEPHOINIECKHE TPOOH

13 Panmonaneupie uncna. ApudMeTHdyeckue OIepalud C  PaldoOHAIbHBIMU
- qucIaMu

14 JeiictButenpupie yncna. ApupMETHYECKHE OIlepaluu ¢ JeHCTBUTEIbHBIMU
- qrCcIaMu

15 [TpuOnmkE€HHbIE BBIUMCICHUS, TpaBUia OKPYIJICHHS, NPUKHIKA M OLICHKA
- pe3ylbTaTa BRIYUCICHUN
2 Anrebpanyeckue BhIpaKeHUs

2.1 bykBeHHbIE BbIpaXXKEHHUS (BBIPAXKEHUS C IEPEMEHHBIMH )

29 Crenenp ¢ uenbiM mnokaszateneM. CTENEeHb C PALMOHAIBHBIM IOKA3aTEJIEM.
. CgoiicTBa cTeneHn

2.3 MHorouieHsl

24 Anrebpanueckast 1poOb

”5 ApudpmeTnuyeckuii  KOpeHb  HAaTypaJbHOM  CTENEHH. HevictBust ¢
' apupMeTUYECKUMHU KOPHIMHU HATypaJbHON CTETICHU
3 YpaBHEeHUS 1 HEPABEHCTBA

31 Llenpie u apoOHO-panMOHANbHBIE YypaBHeHHs. CHUCTEMBI M COBOKYIMHOCTH
' YpaBHEHUU

39 [lenpie 1 npoOHO-palOHaNIbHBIE HepaBeHCTBA. CHCTEMBI W COBOKYMHOCTH
' HEPaBEHCTB

3.3 Pemrenne TeKCTOBBIX 3a1a4
4 YucnoBble OCIe10BATEIbHOCTH

4.1 [TocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHus ITOCIEI0BATEILHOCTEH

4.2 Apudmerndeckass W TeoMeTpudeckas mnporpeccuu. Ddopmyna  CIOKHBIX




MPOLIEHTOB

5 OyHKIMU
OyHkUA, cnocoObl  3amanms  QyHKiuu. ['papuk  PyHkmuu. OO6nacTh
oIpesieNIeHusl U MHOKeCTBO 3HaueHul (pyHkiuu. Hynu @ynkuun. IpomexyTtku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YyHKIMH. MaKCUMyMBI H
MUHUMYMBl (pyHKIMH. HanGospinee m HauMeHblllee 3HaueHHE (YHKIMUA Ha
IIPOMEKYTKE
6 Koopaunatsl Ha IPSIMOU U IIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUTYpHI  UX CBOICTBA
7.2 TpeyronbHUK
7.3 MHoOroyrojasHuKu
7.4 OKpy’XKHOCTb U KpYyT
7.5 W3mepeHue reoMeTpu4eckix BEIMYUH
7.6 BexTops! Ha MJIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositTHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 ['padsr

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

Anrebpa. 7 kiacc: yueb. i o01eo0pa3oBaT. OpraHU3alui ¢ MPUIOKEHUEM Ha JIEKTPOHHOM HOCHTEJIC
/ (FO.H. Maxkapsrues, H. I'. Mungiok, K. W. Hemkos, C. b. CyBoposa); mox pea. C. A. TenskoBckoro. —
3-e u3n. — M. : [IpocBemenue

Anrebpa. 8 kinacc.: Makaperaes 10. H., Munmtok H. I'., Hemikos K. U. u np. / Iox pen.

Temaxosckoro C. A

Anrebpa. 9 xinacc.: Makaperaes 0. H., Munatok H. T'., Hemxos K. U. u ap. / [lox pea. Tensixkosckoro C.

A




METOIUYECKHUE MATEPHUAJIBI V1A YUUTEJIA

W. 3BaBwuy, JI. B. Ky3nenona C. b. CyBoposa. Jlunakruueckue MaTepuaisl o anredpe s 7
kiacca. — M. : IIpocBenienue

JI.1.3BaBuy, JI.B.Ky3Heroa, C.b.CyBopoBa. [lugakTraeckue MaTepuaibl o anredpe as 8
kiacca. — MockBa, «IIpocBemenue», 2018 r.

Anbxosa 3.H. IIpoBepounbie paboThI € 2IeMEHTaMU TECTUPOBAHHUS 0 anredpe. 8 Kiacc. —
CaparoB: «JIuuei», 2017 r.

KHM Anre6pa. 8 xnacc/ coct.JI.M1.Maprtsimosa. — Mocksa: BAKO, 2018 r.

Anrebpa. 8 kirace. 3aJa4HMK IS yYaIIuXcs 00111e00pa30oBaTeIbHBIX YUPEKACHUH/ [
A.I''Mopakosud u 1p.]; nox pea. A.I'Mopakosuya. — 11 u3a., non. — M.: Muemo3uHa, 2017.
6Kuura s yuaurens. Uzyuenue anreopsl B 7-9 kiaccax/ FO.M.Komsrun, FO.B.Cunopos,
M.B.TkauéBa u ap. — M.: [Ipocsemienue, 2016.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

www. edu - "Poccuiickoe obpasoBanue” degepanbHbIid TOPTAIL.
www. school.edu - "Poccuiickuii 001ieoopa3zoBareibHbli mopran'.
www.school-collection.edu.ru/ Eaunast kosiekius nupoBbix 00pa3oBaTeibHbIX PECYPCOB
www.mathvaz.ru - doCbe IKOJIBHOTO YUNATENSI MATEMATHKHU

WWW.it-n.ru "Cetb TBOpYECKHX yuuTenen"

www .festival.1september.ru ®ectuBans negarorudeckux uaen "OTKPBITHINA YPOK"
http://school-collection.edu.ru/ — eaunas komnekuus THGPOBBIX 00Pa30BATEIBLHBIX PECYPCOB.
https://oge.sdamgia.ru/

https://vpr.sdamgia.ru/
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