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HHOACHUMTEJIBHASA 3AIIMCKA

AnreOpa sSBISIETCS OJJHUM M3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 0Opa30BaHUS:
OHa o0ecreynBaeT U3y4YeHUe APYIUX JUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
TYMAaHUTAPHOTO ITUKJIOB, €€ OCBOCHHE HEOOXOIUMO JJIS MPOIODKEHHSI 00pa30BaHUs U B
MMOBCEHEBHOM JKM3HHU. Pa3BuTme y 00y4arlMXcsi HAyYHBIX MPEACTABICHUN O
MPOUCXOXKICHUH W CYIIHOCTH anreOpandecKux aOCTpaKiuii, crmoco0e OTpaKeHUs
MaTEMaTUYECKOM HAyKOW SBJICHUH M MPOLECCOB B MPHUPOAE M OOIIECTBE, POJIH
MaTEMaTUYECKOr0 MOJCIMPOBAHUS B HAyYHOM IMO3HAHMU U B MPAKTHUKE CIIOCOOCTBYET
(bOpMHUPOBAHNIO HAYYHOTO MHUPOBO33PECHHS W KAYECTB MBIITUICHHSI, HEOOXOUMBIX IS
ajanTay B COBpeMEHHOM mudpoBoM obmecTBe. M3ydeHne anreOpsl oOecrieunBacT
pa3BUTHE yMEHUs HAOII0JaTh, CpPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM
JEUCTBUA ¥ BBIBOABI, (opMynupoBaTh yTBepxkAcHUs. (OcBoeHHE Kypca aireOpbl
oOecrieynBaeT pa3BUTUE JIOTMYECKOTO MBINUICHUS OOYYalolUXCA: OHU MCIOJIb3YIOT
NENyKTUBHBIE W HWHIYKTUBHBIE pacCyXaeHus, 0000IleHHe U KOHKPETU3AIIUIO,
abcTtparupoBanrie W aHaioruto. OOyueHue anreOpe NpearnoaraeT 3HAUYUTEIbHBIN
00BEM CaMOCTOSITENIbHON JIESITEIIbHOCTH OOYYAIOIIMXCS, MOATOMY CaMOCTOSTEIbHOE
pelIeHue 3a1a4 sIBISETCS peain3aluend 1eaTeIbHOCTHOTO MPUHIUIIA 00yUeHHUS.

B crpykrype mporpammbl yueOHOro Kypca «Auredpa» Jjisi OCHOBHOIO OOIIEro
00pa3oBaHUsSI OCHOBHOE MECTO 3aHHUMAIOT COJEPKATEIbHO-METOJUYECKUE JIMHUU:
«Yucnma u  BBIYUCHCHUS», «AnTeOpamdyecKkue BBIPOKECHHS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxnas u3 3TUX COIEPKATEINBHO-METOAUYECKUX JIMHUU
pa3BUBAETCS Ha MPOTHKEHUM TPEX JIET U3YUEHUsI Kypca, B3aUMOJICUCTBYS C JPYTUMHU
ero JuHHSAMU. B Xomae wu3ydeHuss ydyeOHOro Kypca OOYYaroIIUMCS MPUXOIUTCS
JIOTUYECKU PacCyX IaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBs3U C
ATUM B MIpOrpamMMmy y4eOHOTro Kypca «Anredpa» BKIFOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
IPE/ICTaBIICHHBIE BO BCEX OCHOBHBIX pa3jeliax MaTeMaTH4YeCKOTro OOpa3oBaHUS H
CIOCOOCTBYIOIINE OBJIAICHUIO 00yYaroIMMHUCS OCHOB YHUBEPCAIHHOTO
MaremMaTudeckoro si3bika. ColiepaTeabHOM U CTPYKTYPHOM OCOOCHHOCTHIO YueOHOIO
Kypca «Anrebpay SBISETCS €ro MHTErPUPOBAHHBIN XapaKkTep.

Conepxanue muHUN «Hucna U BEIYUCICHUS» CIIYKUT OCHOBOM JJIsl JadbHEUIIEro
U3YUEHUsS] MAaTEMaTUKH, CIOCOOCTBYET Pa3BUTUIO Y OOYYAIOIIUXCS JIOTMYECKOTO
MBIIIUICHUSI, (OPMHUPOBAHUIO YMEHHS TMOJb30BATHCS  AJTOPUTMAMHU, a TaKkKe
MPUOOPETCHUIO TPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX JJIsI TTOBCEIHEBHOW >KU3HHU.
Pa3BuTre moOHATHS O YHCiIE HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUS CBSI3aHO C
paIMOHAIBHBIMUA U UPPAIIMOHATLHBIMU YHUCIaMH, (OPMUPOBAHUEM TPEACTABICHUN O
JNEeUCTBUTEILHOM YHCJIC. 3aBEpIICHHE OCBOCHHUS YKCIOBOM JIMHUM OTHECEHO K
cpeaHeMy oOl1eMy 00pa3oBaHMUIO.

ConepxaHue OBYX anreOpandecKux JIMHUN — «AnreOpandecKkue BhIPAKECHUSD U
«YpaBHEHHS W HEPABEHCTBA» CIOCOOCTBYET (OPMUPOBAHHIO Y OOYyUAIOIIUXCS



MaTEMaTUYECKOI0 ammnapaTa, HEOOXOIMMOro JUIsl peuleHHs 3ajad  MaTeMAaTUKH,
CMEXHBIX NPEIMETOB U NPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4d. Ha ypoBHE OCHOBHOIO
obmiero oOpa3oBaHUsl y4eOHBIM MaTepual TPYNIUPYETCS BOKPYT PpPalMOHAIBHBIX
BBIp@XEHUM. Anredpa JEMOHCTPUPYET 3HAUEHUE MAaTeMAaTUKM KakK S3bIKa JJId
OCTPOEHUSI MAaTEMAaTUYECKUX MOJEIIEH, ONMCAHUS INPOLIECCOB U SIBICHUN PEAJbHOIO
mupa. B 3amaum oOyueHus anreOpe BXOAIAT TaKKe JaJbHEWINEE pa3BUTHE
AITOPUTMHYECKOTO MBIIIJIEHUSI, HEOOXOAMMOro, B YacCTHOCTH, JUIsl OCBOEHHUS Kypca
uH(GOPMATUKU, U OBJIaJICHNE HABBIKAMU JIEAYKTUBHBIX paccyxaeHuil. [IpeoOpasoBanue
CUMBOJIBHBIX (OpM CcHOCOOCTBYET pa3BUTHIO BOOOPAKEHUS, CIOCOOHOCTEM K
MaTEMaTUYECKOMY TBOPYECTBY.

Copepxanrie (yHKIMOHATBHO-TPAQUUECKON JMHUU HALIEICHO Ha TMOJIy4YeHHE
o0yJarouMMucs 3HaHUM 0 (QYHKUMAX KaK BaKHEHIIEH MaTeMaTH4eCKOW MOAENH IS
OMHCaHUSl W HCCIENOBaHUS PAa3HOOOpA3HBIX IPOLIECCOB W SBICHUM B HpUpONE U
obuiectBe. M3ydeHne marepuasia cmocoOCTBYET Pa3BUTHUIO Y OOy4aroUUMXCS YMEHUs
UCII0JIB30BATh PA3JIMYHBIE BBIPA3UTEIIBHBIC CPEICTBA SI3bIKA MATEMATUKU — CJIOBECHBIE,
CUMBOJINYECKHUE, TpaduuecKre, BHOCUT BKJIAJ B (POPMUPOBAHKE MPEICTABICHUN O POJIU
MaTE€MAaTHUKHU B Pa3BUTHUU LUBWIN3AIUHU U KYJIBTYPBHIL.

CornacHo yueOHOMY IUTaHy B 7—9 Kiaccax u3ydaercsl yueOHbI Kypc «Anredpay,
KOTOPBI BKJIKOYAECT CIEAYIOIIME OCHOBHBIE pa3fensl coiepkaHus: «Yucina u
BBIYMCIICHUS», «AJNTreOpandeckue BBIPAKEHUSD», «YPaBHEHUS U HEPABEHCTBAY,
«DYHKIUW.

Ha uzyuenune yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 knacce — 102
yaca (3 vaca B Hezento), B 8 kiacce — 102 gaca (3 waca B Hexento), B 9 kiacce — 102
yaca (3 Jyaca B HEJIEIO).



COIEPKXAHUE OBYYEHUA

7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

JpoOu 0OBIKHOBEHHBIE U JECATHYHBIC, IEPEX0]] OT OJHOM (OPMBI 3amucu Ipooeit
K apyrou. IloHsATHe panMOHAIBHOIO 4YHWCIA, 3aIUCh, CPAaBHEHUE, YIIOPSAOYNBAHUE
paloHaIbHBIX unceld. ApUPMETHYECKHE JACUCTBUA C pPAIMOHAIBHBIMU YHCIAMHU.
Pemenue 3aa4 u3 peanbHON NPAaKTUKU HA YaCTH, Ha IPOOH.

CreneHp C HaTypaJbHBIM IIOKa3aTeNeM: ONpEIENIeHUEe, MpeoOpa3oBaHUe
BBIPDQ)KCHHI HA OCHOBE ONPEIEICHUS, 3alHCh OOJbIIMX 4Hces. [IpouleHThl, 3amuch
MPOLIEHTOB B BHJE JApoOUM U NpoOM B BUJIEC MPOLEHTOB. TpH OCHOBHBIC 3ajaud Ha
IPOLIEHTHI, pEUICHUE 33]]a4 U3 PEaJIbHON NPAKTUKU.

[IpuMeHeHre NPU3HAKOB JENMMOCTH, PA3JIOKEHUE HAa MHOXUTEIM HATypPAIbHBIX
qucel.

PeanbHble 3aBUCUMOCTH, B TOM YKCIIE IpsiMasi ¥ oOpaTHasi IPOMOPLIMOHATIBHOCTH.

AJuire0OpanvecKue BbIPaKeHUA

IlepeMeHHBIE, YMCIIOBOE 3HAYECHHUE BBIPAXKEHUS C IEpEeMEHHOW. JlomycTumblie
3Ha4YCHUs NepeMeHHbIX. [IpencTaBieHUE 3aBUCMMOCTH MEXKIAY BEIWYMHAMU B BHJIE
dopmynbl. Beruncnenuss no ¢opmynam. IIpeoOpazoBaHue OYKBEHHBIX BBIPaXXECHHI,
TOKJIECTBEHHO PAaBHBIE BBIPAXKEHUS, MPABUJIa IPEOOPA30BaHUs CYMM U MPOU3BENCHUI,
MpaBujia pacKpbITUS CKOOOK M MPUBENCHUS MOJOOHBIX CIAaracMbIX.

CBolicTBa CTENEHH C HATYPAJIBHBIM ITOKA3aTEIIEM.

OpHounensl u MHorowieHsl. CreneHb MHorousneHa. CrokeHHe, BBIYMTAaHHE,
YMHOK€HHE MHOTOWIECHOB. POpPMYIIBI COKPAIEHHOIO YMHOXKEHUSA: KBAJIpaT CyYMMBI U
KkBagpaT paszHoctH. DopMyrna pa3HOCTH KBaAparoB. PasiiokeHne MHOTOYIEHOB HA
MHOKHTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpEHb YypaBHEHHUS, I[paBWia MpeoOpa3oBaHUs YypaBHEHHUS,
PAaBHOCHJIBHOCTh YPABHEHU.

JIuHeliHOE ypaBHEHME C OJHOW NIEPEMEHHOW, YHCIO KOPHEN JIMHEMHOTO
YpaBHEHUS, PEIICHHE JUHEUHBIX ypaBHEHUM. COCTaBlIEHHE YpPaBHEHUH MO YCJIOBHIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 € MOMOLIBIO YPAaBHEHUMN.

JIuneitHoe ypaBHEHHE C JBYMsI MEpEMEHHbIMU M ero rpadguk. Cucrema IBYX
JMHENHBIX YpaBHEHUH C IBYMsI IEpeMEHHbIMU. PerieHre cucteM ypaBHEHUN criocoOoM
NOACTaHOBKH. [IprMeps! pelennst TEKCTOBBIX 33/1a4 ¢ TOMOIIBI0 CUCTEM YPABHEHHUI.

DOyHKIUU

Koopaunara Toukm Ha npsmon. YucinoBble NpOMEXKYTKH. PaccrosiHne Mexay
JIBYMS TOYKaMU KOOPJIUHATHOU MPSIMOM.

[IpsmoyrosibHast cucteMa KoopauHat, ocu Ox u Oy. AGcuucca U opJIMHaTa TOYKU
Ha KOOpAWHATHOM miockocTu. [Ipumepsr rpadukos, 3amanHbeix (opmynamu. Urtenue
rpadukoB peanbHbIX 3aBucuMmocteil. [lonsatue ¢pynkmuu. I'padux ¢pynkmun. CpoiicTa



yukuumii. Jluneiinas Qyukuwms, e€ rpadpuk. 'paduk dynkuum y = [x|. I'paduueckoe
pEeLIECHNE JTMHEWHBIX YPABHEHUM U CUCTEM JIMHEHWHBIX YPABHEHUMN.

8 KIIACC

Ymncsia v BbIYMCJIEHUS

KBagpatHelii kopeHb u3 uncna. [loHAatne 00 HppalMOHAIBHOM YHCIIE.
JlecsiTuuHbIe TPUOMMKEHUS HPPAIMOHAIBHBIX uncell. CBOWCTBa apu(PpMETHICCKUX
KBaJIpAaTHBIX KOPHEH U WX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIIOBBIX BBIPAKEHUU U
BBIYUCJIEHUAM. [{eiCTBUTEIbHBIC YUCIIA.

Crenenb ¢ 1enbpIM nokaszareneM U e€ cpoiicTBa. CTaHaapTHas 3alUCh YUCA.

AJire0panvecKue BbIPAKEHUsA

KBanparHsiil TpEXuiieH, pa3iokKEHNE KBAAPATHOTO TPEXWICHA HA MHOKUTENU.

AnreOpanyeckas 1po0b. OCHOBHOE CBOMCTBO ayireOpandeckoi n1podu. CrnoxeHue,
BBIYMTAHUE, YMHOXEHHE, JeJieHHe anreOpanueckux JApoOed. PanuoHanbHbIC
BBIPKEHUS U UX TIPeoOpa3oBaHueE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢GopMyrna KOpHEH KBaJapaTHOro ypaBHeHHUs. Teopema
Buera. Peuienue ypaBHeHUM, CBOAAIIMXCS K JMHEMHBIM U KBajpaTtHbIM. [Ipocrenmmue
IpOOHO-pallMOHAIBHBIE YPABHEHHS.

I'paduueckass uHTEpOpeTaluss ypaBHEHUW C JIByMs MEPEMEHHBIMH M CHUCTEM
JUHEWHBIX YpaBHEHUN C JBYMs IiepeMeHHbIMU. [Ipumepsl pemeHus cucrem
HEJIMHEWHBIX YPaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemienre TekCTOBBIX 3a7a4 anreOpandeckKuM CrocoOoMm.

HucnoBble HEpABEHCTBA M UX CBOMCTBA. HepaBEeHCTBO C OJHOW IEPEMEHHOU.
PaBHOCUIBHOCTH HEpaBeHCTB. JIMHETHbIE HEPABEHCTBA C OJIHOM NepeMeHHON. CHCTEMBI
JIMHEWHBIX HEPABEHCTB C OJTHOU NMEPEMEHHOM.

DOyHKIUU

[Tonsitue ¢ynkuuu. O6nacTb ONpeneneHruss U MHOXKECTBO 3HAUCHUH (PYHKIUU.
Crioco6bl 3a1anus PyHKITHH.

I'padux dbynkumum. Yrenne cBoiicTB GpyHKIuu 1o e€ rpaduky. [Ipumepsr rpadukos
(GYHKINNA, OTPaXKAIOIIUX PEaTbHBIE MPOIECCHI.

OYHKIMK, OMHUCHIBAIOIIME TIPSIMYI0O W OOpaTHYI0  MPOMOPIHUOHATHHBIC
3aBUCUMOCTH, UX rpaduku. OyHKIuMu y = x2, y = x3, y = \/x, y=|x|. T'paduueckoe
pElLIEHNE YPABHEHUN U CUCTEM YPABHECHUU.

9 KJIACC
Yucjaa v BLIYUCTICHUS
PanmonanpHbpie uuMcia, HWppalMOHAJIBbHBIC YHCIa, KOHEUYHBbIE U OECKOHEUYHBIE
JIecATUYHbIe TpoOu. MHOXKECTBO JCHCTBUTENIBHBIX YUCEN, ACHCTBUTEIIbHBIC YHUCIIa KaK



OeCKOHEUHbIE JecATHYHbIE JApoOu. B3auMHO O0JHO3HAYHOE COOTBETCTBHE MEXKAY
MHOKECTBOM JIEMCTBUTEJIBHBIX YUCET U KOOPANHATHOU MPSMOM.

CpaBHeHHE  JCHCTBUTENBHBIX  YHCel, apUPMETHUYECKHe  JCWUCTBUA  C
JNENCTBUTEILHBIMU YHCIIAMU.

Pa3smepbl 0OBEKTOB OKpY)KAIOIIETO MHUpPA, JJIMTENBHOCTh IPOLIECCOB B
OKpY’KaroIlleM MUpE.

[TpubnmxEHHOE 3HAYEHHWE BEIWYUHBI, TOYHOCTh MNpuOIMAKeHUud. OKpyrieHue
yucen. [ Ipuknaka u orieHka pe3ybTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JluneriHOE ypaBHEHUE. PelnieHne ypaBHEHUM, CBOISIIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHme. PemenHue ypaBHEHMH, CBOIAIIMXCS K KBaJPATHBIM.
bukBaaparHoe ypaBHeHue. [IpumMepsl pelIeHMs YpaBHEHUM TPETbEM M YETBEPTOU
CTEIIEHEW Pa3/I0’KEHUEM Ha MHOXKUTEIIN.

Pemenne apoOHO-pallMOHANBHBIX ypaBHEHUU. PerieHne TEKCTOBBIX —3aaay
anredpandeckuM METOI0M.

VYpaBHeHuEe C JByMS MEPEMEHHBIMU M €ro rpaduk. PemieHwe cucteM [ByX
JVHEWHBIX YPABHEHHW C JIByMs NEPEMEHHbIMH. PemeHue cucrem NByX ypaBHEHH,
OJTHO W3 KOTOpPbIX JIMHEWHOE, a Jpyroe — BTOpoH creneHu. ['paduueckas
UHTEpIIpETalNsl CUCTEMBI YPAaBHEHUN C IBYMsI [IEPEMEHHBIMH.

Perienue TEKCTOBBIX 3a/1a4 alreOpandecKuM CIoOCOOOM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENWHBIX HEPAaBEHCTB C OAHOM NepeMeHHOW. Pemenue cucrem
JTUHEHHBIX HEPABEHCTB ¢ OJHOM nepemeHHoii. KBagpaTHsie HepaBeHcTBa. [ paduueckas
UHTEpIIpETaLs HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

DOyHKUUHA

KBagpatnunas ¢ynkius, e€ rpaduk u cBoiictBa. IlapabGoma, KoopauHaThbl
BEPUIMHBI 11apadOoJIbl, 0Cb CUMMETPHUH MApa0OJIbI.

Ipaduxu dyuxmmit: y = kx, y =kx + b, y = k/x, y = x3, y = Vx, y = |x| , u ux
CBONCTBA.

YucaoBbie 10CJIe10BATEILHOCTH U IPOrPeccum

[loHsiTHE YMCIOBOW  TMOCIENOBAaTEIBHOCTH. 3aJaHUE  IIOCIEN0BATEIBHOCTH
peKyppeHTHOM hopmyIioii u popmyIoit n-ro yieHa.

Apudmernueckass W reomeTpuueckas mnporpeccud. PopMynbl n-TO  4jeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrPecCuii, CyMMbI MIEPBBIX 71 YICHOB.

N3o00pakeHre 4ieHOB apuPMETHUECKON U TeOMETPUUECKON TPOrpeccuii ToukaMmu
Ha KOOPJIWHATHOW IUIOCKOCTH. JIMHEMHBIN M HKCHOHEHIMAIbHBIA pOCT. CIO0KHbBIE
IIPOLICHTHI.



IINTAHUPYEMBIE PE3YJIBTATDBI OCBOEHUA ITPOT'PAMMBbI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3ybTaThl OCBOCHMSI IpPOrpaMMbl Y4eOHOro Kypca «Anredpa»
XapaKTEPU3YHOTCH:

1) maTpuoTnyeckoe BOCIIMTAHUE:

MIPOSIBJICHUEM HMHTEpEca K MPOLUIOMY M HACTOSIIEMY POCCHUICKOM MaTE€MaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTH)KCHHMSM POCCHUHCKHX MAaTEMaTUKOB M POCCHMCKOU
MaTEMaTUYECKOM IIKOJbl, K MCIOJB30BAHUIO 3THUX IOCTH)KCHHI B JPYTHX HAayKaxX U
MPUKIAAHBIX cepax;

2) rpakaaHcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJIHEHUIO 00S3aHHOCTEN IpakIaHWHA U peau3allii ero 1npas,
OPEICTaBICHUEM O MAaTeMaTUYeCKUX OCHOBaX (DYHKUMOHMPOBAHUS PA3IUYHBIX
CTPYKTYp, SBIEHHH, Mpoueayp TIpaxJAaHCKoro ooOiiecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTbIO K OOCYXACHUID JTHUYECKUX MpoOJeM, CBA3aHHBIX C
MPaKTUYECKUM MPUMEHEHUEM JTOCTHKEHU HAayKH, OCO3HAHUEM Ba)KHOCTH MOPAJIbHO-
STUYECKUX NPHUHIINIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa AaKTUBHOE YYacTUE€ B PEIICHHH [PAKTHYECKHX  3a]a4
MaTeMaTUYeCKOM  HAMNpPaBIIEHHOCTH, OCO3HAHUEM BAXHOCTHU  MaTEMaTUYECKOTO
oOpa3oBaHMsI Ha MPOTSIKEHWHM BCEW JKU3HU Ul YCHEIHON mpodeccuoHaIbHOM
JESTeIbHOCTY W Pa3BUTHEM HEOOXOAMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM H
NOCTPOEHUEM HHAMBUAYATbHON TPACKTOPUH OOpa30oBaHMsI M >KM3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CIOCOOHOCTBIO K  AMOILMOHAIBHOMY M 3CTETHYECKOMY  BOCIPHUSATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajad, peUIeHUH, pacCyXIeHUH, YMEHUI0 BHUAETbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTalMed B  JCATENbHOCTM HA  COBPEMEHHYIO CHUCTEMY  Hay4YHBIX
MpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUS UEJIOBEKa, MPUPOIBI U
oOuiecTBa, TIOHUMAaHHEM MAaTeMaTUYeCKOW HayKd Kak c¢epbl YelIOBEYECKOU
NEeATENbHOCTH, 3TAloOB €€ pa3BUTHS M 3HAYUMOCTH JUIA Pa3BUTHs LIMBWIM3ALMHU,
OBJIAJICHUEM SI3bIKOM MaTEMaTUKH W MAaTeMaTHYeCKOW KyJIbTYpOH Kak CpeICTBOM
NO3HAHUSA MHUpPA, OBJIAJICHUEM TMPOCTEHIIMMHU HaBBIKAMH  HCCIIEOBATEIBCKON
NEeSATENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GopMHpPOBAHME KYJbTYPbl 310POBbA U
IMOLMOHAJIBHOIO 0/1ar0NOJyYHUs:



TOTOBHOCTBIO IPUMEHSATh MATEMATUUYECKUE 3HAHUSI B UHTEPECAX CBOETO 310POBbS,
BEJICHUS 3I0POBOTO 00pasza >XKW3HU (3I0pPOBOE MUTaHWE, COATAHCHPOBAHHBIA PEKUM
3aHATHH W OTAbIXa, pEryjsipHas (u3udyeckas aKTUBHOCTH), CHOPMUPOBAHHOCTHIO
HaBbIKa pedIeKCUH, TPU3HAHUEM CBOETO IIpaBa Ha OIIMOKY M TaKOTO K€ MpaBa APYroro
YEJI0BEKA;

7) 3K0JIOTHYeCKOe BOCIIMTAHUE:

OpHUEHTalMeld HAa NMPUMEHEHHE MAaTeMaTUYECKUX 3HAHUW ISl pelICHUs 3ajad B
00JIaCTH COXPAHHOCTH OKPY>KaloIIEH Cpelibl, MIAHUPOBAHUS MOCTYIKOB U OIIEHKH HX
BO3MOXKHBIX TIOCJICJACTBUU ISl OKpPYJKaloIIeH Cpelbl, OCO3HaHHWEM TIJI00abHOTO
XapakTepa IKOJOTHUECKUX MPOoOJIeM U IMyTel UX PEIICHUS;

8) amanTrauuss K HM3MEHAKWINUMCH YCJIOBUSAM COUMAJIBLHOM W NPUPOITHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBUAX HEONPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUYECKYIO NEATEIIbHOCTb, B TOM YHCJIE YMEHHUE
YUUTHCS y JPYTUX JIIOJEH, MpUOOpETaTh B COBMECTHOM JIEITETLHOCTH HOBBIC 3HAHMS,
HaBBIKM U KOMIIETEHIIUU U3 OTBITA IPYTUX;

HE00XOAMMOCThIO B (JOPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4Yucie (HOpMyIMpoBaTh
U7IeH, MOHSTHUS, TUIIOTE3bI 00 0OBEKTaX U SIBJICHUSAX, B TOM UUCJIE paHEe HEU3BECTHHIX,
OCO3HaBaTh JePUIIMTHI COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH, TUIAaHUPOBATH CBOE
pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYaIlMI0, BOCIIPUHUMAThH CTPECCOBYIO
CUTyallMI0 KaK BbI30B, TPEOYIOIMII KOHTPMEp, KOPPEKTUPOBATH MNPUHUMAEMbIC
pemieHuss W JAeUcTBUS, (GOPMYIUPOBATh M OILIEGHWBATh PUCKH M TIOCIEICTBUA,
(bopMHUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIBTATbDI
Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

ba3zoBble 1ornyeckue AecTBUA:

eBBISIBJISITh W XapaKTEPU30BaTh CYIIECTBCHHBIC TMPU3HAKK MaTEMaTUYECKHUX
00OBEKTOB, TIOHATHH, OTHOIICHWH MEXAYy NOHATHAMH, (OPMYIHPOBATH
ompeneNcHUsT  TOHATHH,  yCTaHABIMBATh  CYIICCTBEHHBIM  TPHU3HAK
Kinaccupukanyuyu, OCHOBaHUSA i OOOOIIEHWS UM CPaBHEHUS, KPUTCPUH
MIPOBOJIMMOTO aHAJTN3a;

e BOCTIPUHUMATb, dbopMyIMpOBaTH u npeoOpa30BLIBATh CYKIICHUS:
YTBEPAUTEILHBIE W  OTPHUIATCIIbHBIC, CIWHUYHBIC, YaCTHBIE W  OOIIHE,
YCIIOBHEIE;

e BBISIBJISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M TMPOTHUBOPEUUS B
dakTax, MaHHBIX, HAOIOMACHUSIX U YTBEPKACHUSIX, NIPEAaratbh KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;



e IeNIaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JE€IyKTUBHBIX H
WHYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIFOUEHHI 10 aHAJIOTUH;

epa3Ouparh JOKa3aTEIbCTBA MATEMAaTHUYECKUX YTBEp)KIEHUH (MpsSMBIE U OT
OPOTHUBHOIO), MPOBOJUTH CAMOCTOSITEJIBHO HECJOXKHBIE JOKa3aTelbCTBa
MaTEeMaTUYECKUX (PaKTOB, BHICTpAUBATh APTyMEHTAIIUIO, MPUBOAUTH MPUMEPHI
¥ KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

* BBIOMpATh crioco0 perieHns yueOHoH 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BBIOMpAaTh HaumOOJee MOAXOMAIMI C y4ETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBhle ucciieqoBareLCKue JeCTBUSA:

¢ ICTIOJIb30BaTh BOMNPOCHI KAk HMCCIEAOBATENbCKUNA WHCTPYMEHT IMO3HAHUS,
(opMyIMpOBaTH  BOMPOCHL, (DUKCUPYIOIIUE MPOTUBOPEUYUE, MpOoOIEMYy,
CaMOCTOSITEJIbHO yCTaHABIMBAaTh UCKOMOE U JaHHOE, (pOpMHpOBaATh TMIIOTE3Y,
apryMEHTUPOBATh CBOO MO3ULUIO, MHEHUE;

e[IPOBOAUTH IO  CaMOCTOATEIBHO  COCTaBJICHHOMY IUIaHY  HECJIOKHBII
AKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAaHUE MO YCTAHOBJIECHHIO OCOOEHHOCTEH
MaTeMaTU4YECKOro 00OBEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIAY COOO0I;

e CAMOCTOATEIBHO (OPMYIHUpPOBaTh O0OOOIIEHUS U BBIBOABI IO peE3yJbTaTam
OpOBEAEHHOIO HAOJIOJCHUS, HCCIEIOBaHMs, OLICHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 0000IIEHUI;

¢ IPOTHO3UPOBATh BO3MOXKHOE PpAa3BUTHE IIpollecca, a TaKKe BbIIBUTaTh
MPEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pabora c nndopmanmueii:

eBBIABIIATh ~ HEJAOCTATOYHOCTb U W30BITOYHOCTH  MHGOpPMAlUMHU, JIaHHBIX,
HEO0OXOJAMMBIX JJIsl PEIICHUS 3a]auH;

e BBIOMpaTh,  AHANM3HPOBATH, CHUCTEMATU3UPOBaTh W  UHTEPHPETUPOBATH
MH(POPMAIUIO PA3IUYHBIX BUAOB U (GOPM NPEICTABICHUS;

« BEIOUpaTh GOpMy MpeAcTaBiIeHUs] UHPOPMALUA U UILIIOCTPUPOBATH pEIllaeMble
3a/lauyu CXeMaMHu, rarpaMmmMamMu, HHOM rpauKkoi 1 MX KOMOWHAIIUSIMU,

e OLICHUBATh HAJEKHOCTh MH(OPMAIIUU 110 KPUTEPUAM, IIPEITIOKEHHBIM YUUTEIEM
WK CPOPMYITMPOBAHHBIM CAMOCTOSTEIBHO.

KoMmyHMKaTHBHBIE YHMBEpPCAJbHbIE YyYeOHbIe NeHCTBHSA:

e BOCIIPUHUMATh U (DOPMYJIHPOBATh CYKJIEHUS B COOTBETCTBUHU C YCJIOBUAMU H
HeasIMU OOILIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHHS B
YCTHBIX U TUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PELICHUs 3aauH,
KOMMEHTHUPOBATh NOJYYEHHBIN pe3yJIbTaT;

eB X0/€ OOCYXIEHHUS 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXAaeMOH TEMBI,
npo0OsieMbl, pemaeMol 3aJauu, BBICKA3bIBaTh WJEHM, HAlleJICHHbIE Ha IOMCK
pELIeHUs], COMOCTABIATh CBOM CYXACHHUS C CYXACHHUSIMHU JPYTUX YYACTHUKOB
nuanora, oOHapy>KMBaTh pa3IuvKle U CXOJICTBO MO3UIMI, B KOPPEKTHON PopMme
(GopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;



e IPEJICTABIIATh PE3YNbTAThl PEIICHHS 3aJauyM, SKCIEPUMEHTa, HCCIEIOBaHUS,
MPOEKTa, CaMOCTOSTENIbHO BBHIOMPATh (pOpMaT BBICTYIUICHUS C YYETOM 3aaay
Mpe3eHTAIMU U 0OCOOCHHOCTE! ayIUTOPHUH;

¢ [IOHUMATh M HCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW W WHAUBUAYaJIbHOM
paboThI PU PEIICHUH YYEOHBIX MAaTEMAaTUUYECKUX 3a]1aY;

e IPUHUMATh II€JIb COBMECTHOW JESATENbHOCTH, IUIAHUPOBATh OPTaHU3ALMIO
COBMECTHOI paboThl, paclpeaeNsTh BUAbl padoT, JOrOBapUBATHCSA, 00CYKAATh
MIPOIIECC U PE3YIBTAT PA0OTHI, 0000IATh MHEHUS HECKOJIBKHX JTIOJICH;

e YyUaCTBOBaTh B TI'PYNMOBBIX (hopMax paboThl (0O0CykAeHUS, OOMEH MHEHHUSIMHU,
MO3rOBbI€ IITYpMbl M JPYTHUE), BBIIOJHATH CBOIO YacTb pabOThl U
KOOPJIMHHUPOBATh CBOM JCHCTBHUS C IPYTHMH YI€HAMU KOMAHIbI, OLIEHUBATH
KauyecTBO CBOETO0  BKJaJa B  OOMMI  MPOAYKT MO  KPHUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PeryjsiTuBHbIC YHUBepcaJIbHbIe y4eOHbIe 1eiiCTBUA
Camoopranuzamnus:

e CAMOCTOSTEIFHO COCTaBIATh TUIaH, AITOPUTM PEIICHHS 3a/1a4yi (MM €ro 4acTh),
BBIOMPATHh CIOCOO peHIeHusl ¢ YYETOM HUMEIOIMIMXCA PECYPCOB U COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BapHUaHThl PEILECHUHN C
y4€TOM HOBOU HH(pOpMAaLIUH.

CaMOKOHTPOJIb, IMOLHOHAILHBIH MHTEJIEKT:

eBJIAJIETh CHOCOOAMHU CaMONPOBEPKHU, CAMOKOHTPOJISI Mpoliecca W pe3yJbTara
pelIeHrs MaTeMaTHUeCKON 3aa4u;

e IPEABUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTb IpPH PEIICHUU 33JauH,
BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATEIBCTB,
HaAWJICHHBIX OIMNOOK, BBISIBICHHBIX TPYIHOCTEIH;

¢ OI[EHUBATh COOTBETCTBHE pe3yjibTaTa IESATEILHOCTH TIOCTAaBICHHOW IENH U
YCIIOBUSIM, OOBSICHSATH NPUUYMHBI JOCTHKEHHUS WM HEIOCTHXKEHUS IIelu,
HaXOAMUTh OIIUOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K xoHniy oOydenus B 7 kiaacce o0yqaromuics MOJTYUYUT CIICIYIOMINE TTPEAMETHBIS
pEe3yJIbTATHI:

Yucaa 1 BbIYUCIEHUA

BrimonHsaTh, coueTast yCTHbIC U MMCbMEHHBIC TPUEMBI, apu(METUUECKHUE TCUCTBUS
C pallMOHAILHBIMU YHUCJIAMU.

HaxoauThk 3HaueHUs YHUCIOBBIX BhIpaXKEHUH, IPUMEHATh PA3HOOOpa3HbIE CIIOCOOBI
U MpUEMBI BBIYUCIICHUS 3HAYCHUHN IPOOHBIX BBIPXKEHUH, COJepKaIIuX OOBIKHOBEHHbIC
U JICCATUYHBIC JPOOH.



[lepexoauTs OT OXHOM (OpPMBI 3amMUCH 4YHCeNl K JApyrod (mpeoOpa3oBbIBATH
JECATUUHYIO ApOo0b B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECSATHUHYIO, B YaCTHOCTU B
OCCKOHEYHYIO IECATUYHYIO APOOB).

CpaBHUBATH U YNIOPSAI0YUBATH PALMOHAIIBHBIC YUCIA.

OKpyrisaTh yucia.

BpINONMHATE NPUKUAKY M OLEHKY pe3yJIbTaTa BBIYMCICHHUW, OLICHKY 3HAYCHUM
YUCJIOBBIX BBIPAKCHUN. BBINOIHATH AEUCTBHUS CO CTEIEHSIMU C HaTypaJbHBIMU
ITOKA3aTEeIIMHU.

[IpumeHATh TpU3HAKK JEITMMOCTH, PA3JIOKEHHE Ha MHOMKWUTEIU HATypajbHbBIX
YUCelL.

Pemare NpakTUKO-OPUEHTHPOBAHHBIE 3a/1a4d, CBSI3aHHBIE C OTHOLICHUEM
BEJIMYMH, IPONOPLHOHAIBHOCTBIO  BEJIWYMH, IPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl pELICHHs 3a7ad4 ¢ Y4YETOM OIpPaHUYCHUM, CBA3AHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

AuredpanvecKue BhIPAKCHUSA

Hcnonb3oBaTh anreOpanvyeckyro TEPMHHOJOTHUIO U CHUMBOJIMKY, IPUMEHATH €€ B
MIpOLIECCE OCBOEHUS yUeOHOr0 MaTepHala.

Haxonuth 3HayeHUss OYKBEHHBIX BBIPAKEHUW TPU 3aJaHHBIX 3HAYCHUSAX
[IEPEMEHHBIX.

BrInonHATe mpeoOpa3oBaHUs LIEJIOTO BBIPAXKEHUS B MHOTOWIEH NPHUBEACHUEM
MOJ00HBIX ClaraeMblX, PACKPBITHEM CKOOOK.

BpINosmHATE yMHOXKEHNE OTHOUYIEHA HA MHOTOWIEH U MHOTOYJIEHA HA MHOTOYJIEH,
IPUMEHSTH (POPMYJITBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCy1eCTBIIATh Pa3JIOKEHUE MHOTOYJIEHOB HA MHOKHUTEIN C TIOMOLIBIO BBIHECEHHUS
3a CKOOKM OOIIEro MHOMHUTENS, TPYNIUPOBKH CIIaraéMbIX, HOpUMEHEHUs (opMmys
COKPAILLIEHHOI'0 YMHOXKEHHS.

[TpumensTh npeoOpazoBaHUsI MHOTOYJICHOB JJIsi PEIICHUs Pa3IUYHbIX 3a7ad U3
MaTEeMaTUKH, CMEXKHBIX IIPEAMETOB, U3 PEAIBHON IPAKTUKH.

Hcnonbs30BaTh CBOWMCTBA CTENEHEM C HATYPAJIbHBIMU IOKA3aTENSIMHU IS
npeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHelHBIE ypaBHEHHs C OJHOM TIEPEMEHHOM, IPUMEHAS IPABUIIA
IIepexoa OT UCXOAHOI0 YPaBHEHMS K paBHOCWIbHOMY eMy. [IpoBepATs, sABIIAETCA 1N
YHUCJIO KOPHEM YPABHEHHS.

[IpumensaTy rpaduyeckue METOAbl MPU PEHICHUH JMHEWHBIX ypaBHEHUH U UX
CUCTEM.

[TonGupath mpuMepsl Map YUcell, ABISIOMUXCS PEIICHUEM JTMHEIHOTO ypaBHEHUS
C ABYMs IIEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM MJIOCKOCTH rpaduK JMHEHHOrO ypaBHEHUS C JBYMs
NepEeMEHHBIMH, MOIB3YSCh TPaUKOM, MPUBOJUTH IPUMEPDI PEILICHUS YPABHEHUS.



Pemate cucteMbl IBYX JIMHEWHBIX YpPaBHEHUH C JABYMS IEPEMEHHBIMU, B TOM
qrcie rpadudecKu.

CocCTaBIsATh U peliaTh JMHEHHOE YPaBHEHUE WM CHUCTEMY JIMHEHHBIX YpaBHEHH
[0 YCJOBHMIO 3a/ayd, HUHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4u
NIOJIy4CHHBIN PE3YJIbTAT.

DOyHKIUU

N300paxkaTh Ha KOOPJAWHATHOW MPSMOU TOYKH, COOTBETCTBYIOUIUE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, MHTEPBaJbl, 3alACHIBATH YHCIOBBIE IPOMEKYTKH Ha
areOpanvdeckoM s3bIKeE.

OrMeuyaTp B KOOPAMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpAMHATaM,
CTPOUTH rpauKu TMHEHHBIX QyHKIHH. CTpouTth rpaduk QyHKINA y = [X|.

OnuceIBaTh € MOMONIBIO (YHKIHUA W3BECTHBIE 3aBUCUMOCTH MEX/y BEIMUYUHAMM:
CKOpOCTb, BpEMs, pacCTOsSHME, 1[€HA, KOJIMYECTBO, CTOMMOCTb, IIPOU3BOAUTEIBHOCTD,
BpeMsi, 00BEM pabOTHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMEHTa.

[Tonumate rpaduueckuil cnocoO MPENCTaBICHUS U aHalu3a HWHQpOpMaIluH,
M3BJIEKAaTh U MHTEPHPETHPOBATH MH(POpMALUIO U3 TpaHUKOB pealbHBIX MPOLECCOB U
3aBUCUMOCTEMN.

K xoniy o0yuenus B 8 kiacce oOyyaroluiics MOMYyUUT CIAEAYIOUINE TPEIMETHBIC
pPEe3yJIbTATHI:

Yucia v BBIYUCICHUSA

Hcenonp30BaTh HAYAJIBHBIE MPEICTABIEHUS O MHOKECTBE JIEMCTBUTEIBHBIX YUCET
IUI CpaBHEHMs, OKPYIJIEHHS W BBIYHUCICHHUM, HM300pa)xkaTh EUCTBUTENbHBIC YHCIA
TOYKaMHU Ha KOOPAUHATHOU IIPSIMOU.

[IpuMeHATh mMOHATHE AapU(METHUECKOrO0 KBAJpPaTHOTO KOPHS, HaXOAUTh
KBaJpaTHbIE KOPHH, HCHOJIb3Ysl MPU HEOOXOJMMOCTH KaIbKYJISTOP, BBIMOIHATH
npeoOpa3oBaHusl BBIPAXKEHUN, COJEpKAIIUX KBaJpaTHbIE KOPHHU, MCIIONb3Ys CBOMCTBa
KOPHEM.

Hcnonp30Bath 3anucu OOJBIIMX U MaJIbIX YHCEN C IIOMOILBIO IECATUUHBIX JIpOoOeil
u crerneHnent uncina 10.

AJsre0panvecKue BbIPAKEHUA

[IpuMeHATh  MOHATHME  CTENEHW C  LEeNbIM  [I0KAa3aTeJIeM,  BBIIOJIHATh
peoOpa30BaHus BRIPAKEHUH, COAEPKAIINX CTEIICHH C LIETbIM MTOKa3aTeIeM.

BbINONHATE TOXIIECTBEHHbIE MPEOOpPa30BaHUS PAIMOHAIBHBIX BBIPAKEHUM Ha
OCHOBE MPaBUJI ACHUCTBUIN HaJ MHOTOUYJIEHAMU U alre0pandyecKuMu ApoosiMu.

PacxiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIU.

[IpumensaTh npeoOpazoBaHusl BBIPAXKEHUN ISl PEIICHUS Pa3IMYHbIX 3a7a4 M3
MaTE€MaTHKH, CMEXKHBIX IPEIMETOB, U3 PEAIBHON MTPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate JMHENHBIEC, KBagpaTHbIC YPAaBHEHHs W palMOHAIbHBIE YpPaBHEHMS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMs IEPEMEHHBIMH.



[IpoBOaUTH MpOCTENIINE UCCIEA0OBAHUSA YPABHEHUN U CUCTEM YPaBHEHUM, B TOM
9gucjie ¢ TpUMEHEHHWEM TpaduyuecKux NpeacTaBlieHui (yCTaHABIMBATh, WMEET JIU
YPaBHEHUE WM CUCTEMA YPAaBHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT cioBeCHOU (HOPMYIUPOBKHU 3aauM K €€ anreOpandyeckoil Mojaenu
C MOMOIIBIO COCTABJICHUSI YPABHEHUS WJIM CUCTEMbl YPABHEHUI, UHTEPIIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4M ITOJYyYECHHBIA PE3yJIbTAT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsi CPABHEHUSI, OLICHKH, peIIaTh
TUHEHHBIC HEPABEHCTBA C OJHOW TMEPEMEHHOW W WX CHUCTEMBI, JaBaTh rpaduyecKyro
WJUTFOCTPALMI0 MHOKECTBA PELICHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[TorumaTe W MCHONB30BaTh (DYHKIMOHATLHBIC TOHATHS W S3BIK (TEPMUHBI,
CUMBOJINUECKHE OOO3HAUCHUS), ONpEACNSATh 3HaueHHE (YHKIUKU 1O 3HAYCHUIO
apryMeHTa, ONpeeNaTh CBOMCTBA GYHKIIUU 10 €€ rpaduKy.

Ctpouts rpaduku 351eMeHTapHbIX (PYHKIMA BUIA:

y=kix,y=x2,y=x3,y=1|x|,y = X, OIIHCHIBATH CBOMCTBA YHCIOBOM byHKUIAN
1o e€ rpaduky.

K xoHiry oOyuenus B 9 kiaacce o0yqaromuiicsi MOJTYUYUT CIICAYIOMIUE TTPEAMETHBIE
pEe3yJIbTaTHI:

Yucaa 1 BBIYUCTCHUS

CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAJIBHBIE U HPPALMOHATIBHBIE YHCIIA.

Breimonuars apudmerndyeckue IEUCTBUSL ¢ paIllMOHATBHBIMU YHCIAMH, COYETast
YCTHbIE W TIMCbMEHHBIE MPUEMBI, BBIMOJHITh BBIUMCICHUS C HPPALUOHATIBHBIMU
YU CJIAMHU.

Haxonute 3HaueHus1 CTENEHEN C LEJIBIMHU IOKAa3aTeIs MU U KOPHEH, BBIYUCIATH
3HAYEHHMS YUCIIOBBIX BBIPAKCHUM.

OKpyriiATh  JECUCTBUTEIBHBIC YHCJA, BBINOJHATh TNPUKUJKY  pE3yJibTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemars nuHeliHbIE W KBaApaTHbIE YPaBHEHUsS, YPAaBHEHUS, CBOISIIMECA K HUM,
npocrenme ApoOHO-pallMOHANIbHBIE YPABHEHUS.

Pemate cucteMbl ABYyX JIMHEHHBIX YPABHEHUH C IByMs IIEPEMEHHBIMU U CUCTEMBbI
JIBYX YPaBHEHUM, B KOTOPBIX OJJTHO YPABHEHUE HE ABJISICTCS JTUHEUHBIM.

Pemate TekcTOBBIE 3a71a4K anTeOpandecKuM CIOCOOOM C MOMOIIBIO COCTABICHUS
YpPaBHEHUS UJIU CUCTEMBI IBYX YPABHEHUU C JBYMSI IEPEMEHHBIMHU.

IIpoBoauTe mpocrenmme UCCIeI0BaHUs YPABHEHUN U CUCTEM YPaBHEHUH, B TOM
yucjae C NOpUMEHEHHEeM Tpaduyeckux TmpeAcTaBiIeHU (yCcTaHABIMBAaTh, HWMEET JIU
YpaBHEHHUE WM CUCTEMA YPAaBHEHUI PEIICHUS], €CIIU UMEET, TO CKOJILKO, U MPOYEE).

Pemate nuHeliHbIe HEPABEHCTBA, KBaIPATHBIE HEPABEHCTBA, U300paKaTh pelIeHUE
HEPABEHCTB HA YMCJIOBOM MPSIMOM, 3alMChIBATh PELIEHUE C TOMOIIBIO CHMBOJIOB.



PemaTte cucTtembl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIIUE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh PEIICHHE CUCTEMbI HEPABEHCTB HA YHCIOBOU
MPAMOM, 3aIUCHIBAaTh PEIICHUE C IOMOIIBIO CHMBOJIOB.

Hcnonbs30BaTh HEPAaBEHCTBA MPHU PEIICHUM PA3JIMYHBIX 3a7a4.

DyHKUUHA

Pacno3naBath (yHKIIMM W3yYeHHBIX BUJIOB. [loKa3piBaTh CXEMaTHYECKH

pacrojoXXeHne Ha KOOPIWHATHON TUIOCKOCTH TpaduKkoB QyHKIMiA Buaa: y = kx, y = kx
+ b y=kix,y=ax2 + bx + ¢, y = x3, y =x, y = ||, B 3aBHCHMOCTH OT 3HAUCHMIA
K02 (PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITUH.

Crpouth M wu300pakaTb CXEMaTHUYECKU TpaQUKU KBAaIpaTUYHBIX (YHKIUH,
OIUCHIBAaTh CBOMCTBA KBAJIPAaTUUHBIX (PYHKIIUI 110 UX rpadukam.

Pacno3naBaTh KBaJpaTHMuHYyI0 (QYHKIHMIO 1O (opMyse, HPUBOJUTH IMPUMEPHI
KBaJpPaTUYHBIX (DYHKLMI U3 peabHOM )KU3HU, (PU3HKHU, TEOMETPHH.

Yuci0BbIC MOCIEI0BATEILHOCTH U NIPOrPecCUm

Pacnio3naBaTh apu(METHUECKYI0 U T€OMETPUUECKYIO MPOTPECCUU TPHU PA3HBIX
croco0ax 3aJaHusl.

BBINONHAT, ~ BBIYMCIEHHS C  HUCIOJb30BaHWEM  (QOpMysl  n-ro  4jeHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOTrPECCUid, CyMMbI IIEPBBIX N YICHOB.

N300paxxaTh 4aeHbI IOCIEI0BATEIbHOCTH TOYKAMH Ha KOOPIMHATHOM TIOCKOCTH.

Pemate 3aga4n, CB3aHHBIE C YHUCIOBBIMHM IOCIIEIOBATEIBHOCTSAMH, B TOM YHCIIE
3aJayd M3 pealibHOM JKM3HM (C MHCIOJNb30BAaHUEM KalbKyJsATOpa, HU(POBBIX
TEXHOJIOTUH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne ni/m P Konrpoabnbsie IIpakTHueckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchbl
Yucia u BeIYKCIICHUS. PalinoHaibHbIS 75 1 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
AJIredpantieckue BLIpakeHis 7 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
Y PaBHEHNS U HEPABCHCTBA 20 I https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
) 24 1
Koopaunarst u rpaguk. Cyriuun https:/m.eds00.ru/7f415b90
bu6nmoreka [JOK
I1 1
OBTOPCHHE H 0000IeHHE 6 https:/m.edso0.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 5 0




8 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM undposbie
Ne ni/m P Konrposbnble IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
bubmuorexa [JOK
1 4 .K 15
ucia v BeluuciaeHus. KBagpaTHbeie KOpHU hitps-//m.cdsoo.ru/7f417af8
) Uucna u Berunciaenus. CTEeHb ¢ 1eTbIM 7 bu6mmoreka [IOK
IoKa3aTreyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | bubnuoreka [IOK
KBagparsslii TpéXuineH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKue BbIpaKCHUS. 15 1 bubnunoreka [JOK
Anrebpanyeckast 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 | bubnuotexa [JOK
ypaBHEHHU https://m.edsoo.ru/7f417at8
6 VYpaBueHus u HepaBeHCTBa. CHUCTEMBI 13 bubnnoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 v .H 12 1
paBHEHHS U HepaBeHCTBA. HepaBeHcTBa hitps-//m.cdsoo.ru/7f417af8
8 Oynkunu. OCHOBHBIE TTOHATHS 5 bubmnorexa [IOK
https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
o Y 9
? YHKIBH. Hucrosbie GynKimn https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
1 I1 2
0 OBTOPEHHE H 0600MEHHE 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




9 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jie/ioB U TeM undposbie
Ne ni/m P Konrpoabnsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchl
| Yucna v Berunciienus. JleiicTBUTEIbHbBIS 9 bubnuorexa [{OK
quciia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C 14 | bubnnorexa [JOK
OJHOM EPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmoreka [JOK
YPaBHEHHI https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
4 YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 hitps://m.cdsoo.ru/ 741908
bu6mmoreka IIOK
o 1 1
. yHIHIH 6 hitps://m.eds0o.ru/7£419d08
bu6nunorexa LIOK
Y 15 1
6 MCTTOBRIE HOCHCAOBATEILHOCT] hitps://m.eds0o.ru/7£419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 18 | bu6nunorexa LIOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 6 0




ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosnunuyectBo yacos DJIEeKTPOHHbBIE
Ne Hara nugposeie
Tema ypoka Konrpouabusie IIpakTHueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTejibHbIE
padoThI padoThbI
pecypchl
1 [ToHATHE panMOHAIBHOTO YKCIa 1
) Apudmernueckne 1eHCTBHS C |
palMOHAIbHBIMU YU CIIAMU
3 Apudmerndeckue I1HCTBUS C 1
palOHATBLHBIMHU YUCIIAMU
4 Apudmerndeckue 1eicTBHS C |
palMOHAIbHBIMU YU CIIAMU
5 Apudmerndeckue 1eHCTBUS € |
palMOHAIBLHBIMU YHCIIAMU
6 Apudmerndeckue 1eHCTBUS € 1
paloOHaIbHBIMU YHCIIAMHU
7 CpaBHeHue, ynopsijouuBaHue |
palMOHATIBHBIX YHCEI
g CpaBHeHue, ynopsijounBaHue |
palMOHATIBbHBIX YHCE
9 CpaBHeHue, ynopsijounBaHue ]
paloOHaIbHBIX YHCEI
but6mmorekxa [IOK
10 CreneHb ¢ HaTypaJbHBIM [T0KA3aTEIEM 1
https://m.edsoo.ru/7f4211de
but6mmoreka [IOK
11 CreneHb ¢ HaTypaJbHBIM [T0KA3aTEIEM 1
https://m.edsoo.ru/7f421382
bubnunoreka LIOK
12 CreneHb ¢ HaTypaJbHBIM [10KA3aTEIEM 1

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




bu6nmoreka [IOK

13 Crenens ¢ HaTYpalbHBIM IMOKa3aTeIeM hitps:/m.cdsoo.ru/7f4218be
14 CreneHb ¢ HaTypaJbHBIM [10KA3aTEIEM
15 Pemenne oCHOBHBIX 3a/1a4 Ha ApoOH,
MIPOIEHTHI U3 PEAIbHOM MPAKTUKHU
16 Pemenne ocHOBHBIX 3a/1a4 HA JpOOH,
MPOLICHTHI U3 PEATbHOM MPAKTUKU
17 Pemrenne ocHOBHBIX 3a/1a4 Ha APOOH,
MIPOLICHTHI U3 PEATHbHOU MPAKTUKU
13 Pemrenne ocHOBHBIX 3a/1a4 Ha APOOH,
MIPOIEHTHI U3 PEAIbBHOU MPAKTUKHU
19 [Ipu3Haku nenumocTu, pa3aoKeHUus Ha
MHOKHUTEJIN HATYPAIbHBIX YUCEIT
20 [Ipu3HaKku AETMMOCTH, pa3iokKEHUs Ha
MHOKHUTEIN HaTyPAIbHBIX YUCEIT
71 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOTMOPIHMOHATBHOCTH
2 Peanbnbie 3aBucumocti. [Ipsmast u
oOpaTHast MpONOPIMOHATHBHOCTH
73 Peanbuble 3aBucumoctu. [Ipsamas u
oOpaTHast MpOMOPIMOHATHHOCTH
24 Peanbubie 3aBucumoctu. [psmas u
oOpaTHasi MPOMOPIHMOHATBHOCTH
)5 KoHnTtponbhas paborta mo teme
"ParnmmoHanbpHBIE ynciia'
26 BykBeHHBIE BBIpaKEHUS bubmorexa HOK
https://m.edsoo.ru/7f41feec
27 DopmyIsl
28 DopmyJibl




Ilepemennsie. JlomycTrmble 3HAUCHUS

29
MePEMEHHBIX
[IpeoOpa3zoBanre OyKBEHHBIX BHIPAKCHUM,
bubnunoreka LIOK
30 PacKphITHE CKOOOK ¥ MPUBEICHHE
https://m.edsoo.ru/7f4 1fafa
MOJOOHBIX CJIaraeMBbIX
[IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH,
31 ACKPBITHE CKOOOK U IIPUBEICHUE buGnuorexa [IOK
pacxp P https:/m.edsoo.ru/7f41§d70
MOJOOHBIX CJIaraeMBbIX
[IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH,
32 packpbIiTHE CKOOOK U IIPUBEJICHUE
MMOIXOOHBIX ClIaraeMBbIX
[TpeoOpazoBanre OYKBEHHBIX BHIPAKEHUM,
33 pacKpbITHE CKOOOK M TIPUBEICHUE
MMOIXOOHBIX ClIaraeMBbIX
34 CBoiicTBa CTENEHU C HATYpPaJIbHBIM bubmuoreka [IOK
IOKa3aTeiieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpPaJIbHBIM bubnuoreka [IOK
IoKa3arejieM https://m.edsoo.ru/7f42154¢e
36 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnmnorexa [JOK
MOKa3aTejieM https://m.edsoo.ru/7f4218be
b K
37 MHoroujieHb! nosmorexa O
https://m.edsoo.ru/7f42276e
bubnunorexa LIOK
38 MHorouire
HOTOMICHET https:/m.edso0.ru/7f422930
39 CnoxeHue, BBIUNTaHUE, YMHOKEHHE bubnunorexa LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxeHue, BBIUNTaHUE, YMHOKEHHE but6mmorekxa [IOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422cc8
A1 CroxeHue, BBIYUTaHNUE, YMHOKEHUE but6mmoreka [IOK

MHOI'OYJICHOB

https://m.edsoo.ru/7f422fca




4 CiokeHue, BBIYUTaHWUE, YMHOXKEHUE bu6nmoreka [IOK
MHOI'0OYJICHOB https://m.edsoo.ru/7f423182
N bu6nmoreka [IOK
43 DopMyJibl COKPAILIEHHOTO YMHOXKEHHUS
https://m.edsoo.ru/7f42432a
44 DopMyJIbl COKPAIEHHOTO YMHOKEHUS bubamorexa LOK
https://m.edsoo.ru/7f42464a
45 DopMyJibl COKpPAILIEHHOTO YMHOKEHUS bubamorexa LIOK
https://m.edsoo.ru/7f424c12
46 DopMyJibl COKPAILIEHHOTO YMHOKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f4241d2
47 DopmyIibl COKPALLIEHHOTO YMHOXKEHHUS bubmmorexa LIOK
https://m.edsoo.ru/7f4251d0
bubnunoreka LIOK
48 Pa3znoxxeHne MHOro4J€HOB HA MHOKUTEIU
https://m.edsoo.ru/7f423312
49 Pa3znoxeHne MHOrOUJI€EHOB HA MHOKUTENHN bubmmorexa LIOK
https://m.edsoo.ru/7f4237fe
50 Pa3noxeHne MHOrO4JIEHOB Ha MHOKUTENH bubmmorexa [TOK
https://m.edsoo.ru/7f4239de
51 Pa3znoxxeHne MHOrOUJI€EHOB HA MHOKUTENHU
57 KonTponbHas pabora no teme
"Anredpanyeckue BoIpaxeHus"
53 VYpaBHeHwue, MpaBuiia mpeodpazoBaHus
yYpaBHEHUS, PABHOCUJIBLHOCTh YpaBHEHU I
JIuneliHOEe ypaBHEHME C OAHOU
54 NIEPEMEHHOM, pellIeHNE JINHENHBIX
YpaBHEHUNU
JIuHeitHoe ypaBHEHHE C OJTHON
55 NIEPEMEHHOM, pEellIeHNE JINHENHBIX bubnmorexa LHOK
. https://m.edsoo.ru/7f420482
ypaBHEHU
56 Jlunelinoe ypaBHEHHE ¢ OHOU




MIEPEMEHHOM, peIICHUE JTMHEUHBIX

YpaBHEHUU
57 Pemienue 3aad ¢ moMOUIb0 ypaBHEHH Bubmaorexa ITOK
https://m.edsoo.ru/7f42064e
58 Pemienue 3aga4u ¢ moMoOIIbIO YpaBHEHUI bubmmorexa [JOK
https://m.edsoo.ru/7f420806
59 Pemienue 3aga4u ¢ moMoIIbIO YpaBHEHUI bubmmorexa [TOK
https://m.edsoo.ru/7f4209a0
60 Pemienue 3agayu ¢ moMOIIbIO YpaBHEHHI bubmmorexa [IOK
https://m.edsoo.ru/7f420e6e
61 JInHeitHOEe ypaBHEHHE C IBYMS bubnnorexa [JOK
NEPEMEHHBIMH U €T0 IpaduK https://m.edsoo.ru/7f427¢32
2 Jlunelinoe ypaBHEHUE C JBYMs bubanoreka [JOK
MIEPEMEHHBIMH U €T0 TpaduK https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JIMHENHBIX YPaBHEHHH € bubmmnoreka HOK
IByMs IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema /1ByX JIMHEHHBIX YpaBHEHHH ¢
JIBYMsI TIEpEMEHHBIMU
65 Cucrema IByX JIMHEHHBIX YPaBHEHHI C
JIBYyMsI [IEPEMEHHBIMU
66 Cucrema /1ByX JIMHEHHBIX YpaBHEHHH ¢
JIBYyMsI [I€PEMEHHBIMU
67 Pemenue cucrem ypaBHeHUI Bubmmorexa [IOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHU I bubnmorexa LHOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUI bubnmorexa LHOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUI
71 Pemienue cucrem ypaBHEHH




7 Kontpoinbhas padota nmo teme "JIuHeiHbIC bubnmnoreka HOK
ypaBHeHUs" https://m.edsoo.ru/7t421044
73 Koopaunara Touku Ha npsiMoi bubmorexa HOK
https://m.edsoo.ru/7f41de76
bubnmnoreka HOK
74 HHeTOBbIE MPOMEKYTKit https://m.edsogru/7f4ldff2
75 YucnoBble TPOMEXYTKH
76 Paccrosinue Muenc)]y IIBE’MSI TOYKaAMU
KOOpPJMHATHOMN MPAMOit
77 Paccrosinne Mex 1y 1ByMsi TOUKaMU
KOOPJIMHATHOM IIPSAMOM
73 [IpsimoyTonbHas cucTeMa KOOPAUHAT Ha bubnnorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyrosbHas cucreMa KOOpAUHAT Ha Bbu6moteka [JOK
IUIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Ipumeps! rpagukoB, 3aJaHHBIX bubmuoreka [IOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpauKoB, 3a1laHHBIX bubmmnoreka HOK
bopmynamu https://m.edsoo.ru/7f41ed80
2 [Tpumeps! rpadukoB, 3a7aHHBIX
bopmynamu
23 Yrenue rpaduKoOB peasbHbIX bubmuorexa [JOK
3aBUCHUMOCTEHN https://m.edsoo.ru/7f41ea24
84 Urenue I‘pa(bl:IKOB peanbHBIX
3aBUCUMOCTEN
bu6muoreka [IOK
85 Tonsmie pyniim https://m.edsogru/7f4lef06
86 I'padux pynkunn
87 CroiicTBa (QyHKIHI bubnuoreka [JOK




https://m.edsoo.ru/7f41f078

bu6nmuoreka [IOK
88 CaoiicTBa KU
BOCTBA (ymKLuti https://m.edsoo.ru/7f41f1fe
bubnunoreka LIOK
89 Jluneit
e https://m.edsoo.ru/7f427282
bubnunoreka LIOK
0 Jlunei
? HHCIHIAA YHKILS https://m.edsoo.ru/7f427412
bubnunoreka LIOK
91 IT HHOI
OCTPOCHHE IPAdHKa JIMHCHHOM hyHkLLin https://m.edsoo.ru/7f426d1e
92 [Toctpoenue rpaduka TUHEHHON QyHKIUU
93 I'padux pynkumnm y =[x|
94 I'padux pyHkuum y =[x|
KonTtponpsHast pabora o Teme
95 "Koopaunats! u rpaduku. Oyakuun" / Bubmuorexa IOK
P . P Y https://m.edsoo.ru/7f41f50a
Bcepoccuiickast mpoBepodHas pabota
96 HToroBas KOHTpOJIbHAsA paboTa / bubmuoreka [IOK
Bcepoccuiickas mpoBepouHas padboTa https://m.edsoo.ru/7t429c6¢
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
97 METOJIOB Kypca 7 Kiacca, 06001IeHne
3HAaHUU
[ToBTOpEHNE OCHOBHBIX IMOHATHH H
98 METOJIOB Kypca 7 Kiacca, 00001ieHne bubmmorera [OK
OB VP ’ B https://m.edsoo.ru/7f429£32
3HAHUH
[ToBTOpEHNE OCHOBHBIX IMOHATHI H
99 METOJ/IOB Kypca 7 Kjacca, 00001eHne bubmorexa OK
21\, P ’ - https://m.edsoo.ru/7f42a0e0
3HAHHUH
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
100 METOJIOB Kypca 7 Kiacca, 00001eHne
3HAHWUI
101 IToBTOpEHNE OCHOBHBIX MOHATHH U bubmuotexa [JOK




METOJIOB Kypca 7 Kjacca, 00001eHne

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

3HAHUU
IToBTOpEHKHE OCHOBHBIX MOHATUN U
bubnunoreka LIOK
102 METOJIOB Kypca 7 Kjacca, 00001eHne 1
. https://m.edsoo.ru/7f42a900
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

ITPOTPAMME




8 KUIIACC

KosaunuyectBo yacos DJIEeKTPOHHbBIE
Nen/m  Tema ypoka Konrpoabnsie  IIpakTuyeckue Aara i ppoBkIe
Bcero u3ydeHusi oOpa3zoBaTe/bHbIE
padoThI padoThbI pecypenr
1 KBagpaTHbiii KOpeHb U3 YKciia 1 bubmorexa [IOK
https://m.edsoo.ru/7f42d452
2 [TonsiTe 06 MppalMOHATILHOM YHCIIE 1 bubmmorexa LIOK
https://m.edsoo.ru/7f42eaaa
3 Jlecatuunble npuOInKeHus 1
UPPALMOHAIIBHBIX YACET
4 JecsiTuunble MpUOIMKEHNS |
UPPALMOHATIBHBIX YHCET
5 JlelicTBUTENIbHBIE YUCIIA 1
6 CpaBHeHuE 1eHCTBUTENBHBIX YUCEI 1
7 CpaBHeHuE 1eHCTBUTENBHBIX YUCEI 1
8 Apudmerndeckuil KBapaTHbIM KOPEHb 1
9 VYpaBHeHue BUIa X* = a 1
10 CaoiicTBa apu(MeTHUECKUX KBaIPATHBIX 1 bubmmnoreka HOK
KOpHEU https://m.edsoo.ru/7f42d862
1 CBoiicTBa apu(PMETHIECKUX KBAIPATHBIX 1 bubnuotexa [JOK
KOpHEM https://m.edsoo.ru/7f42d862
12 [IpeoOpazoBaHne YNCIOBBIX BHIPAXKEHUH, : bubmuorexa [IOK
COJZIEpKaIUX KBaApaTHbIE KOPHU https://m.edsoo.ru/7f42dd26
13 [IpeoOpazoBaHne YNCIOBBIX BHIPAXKEHUH, | bu6muoreka [JOK
COJIEpKaIlIMX KBaJApaTHbIE KOPHU https://m.edsoo.ru/7f42ded4
14 [Tpeobpa3zoBaHne YUCIOBBIX BHIPAKEHUH, | bubmuoreka [IOK

coJIepXKaIuX KBaJpaTHbIC KOPHU

https://m.edsoo.ru/7f42e0be




15 [IpeoOpa3zoBaHKe YNCIOBBIX BEIPAKCHHM, bubnmnoreka HOK
coJiepKalluX KBaJApaTHble KOPHU https://m.edsoo.ru/7f42e262

16 CreneHsb ¢ 1eIbIM IM0Ka3aTelieM bubmmorexa OK

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

CranpaptHas 3anuch yrcia. Pazmepsl
00BEKTOB OKpY>KaroIero Mupa (ot

17 3HeMeHTapHI§Z qaCTIIJ/IIu o KOI::M(PIquKHx bubnmorera [IOK
00BEKTOB), UTUTEIILHOCTh MTPOIIECCOB B hitps://m.edsoo.ru/76436098
OKPY’KaIOIIEeM MHUPE

13 CBoiicTBa CTENEHU C 1IEJIBIM bubnnorexa [JOK
[oKaszarejieM https://m.edsoo.ru/7f435648

19 CBolicTBa CTEIICHH C IICIIBIM bubnuorexa [IOK
roxkasarejieM https://m.edsoo.ru/7f435648

20 CBolicTBa CTEIICHH C ICIIBIM bubmuoreka [{OK
roxasarejieM https://m.edsoo.ru/7f435648

o1 CBolicTBa CTENEHHU C LEJIbIM bubnuoreka [{OK
roxkasarejieM https://m.edsoo.ru/7f43599a

2 CBOMCTBA CTEIEHH C IIEIBIM bubmmoteka IIOK
[oKaszarejieM https://m.edsoo.ru/7f435ed6

23 KBanpatHblii TpéxuiieH

24 KBanpaTHblil TpEXxuneH

)5 Paznoxxenue kBagpaTHOro TpEXUiieHa Ha bubmuoreka [IOK
MHOXHUTEIIN https://m.edsoo.ru/7f42fd38

26 Pa3noxxeHue kBagpaTHOro TpEXWiIeHa Ha bubmuorexa [IOK
MHOXUTEIN https://m.edsoo.ru/7f42fd38
KoHnTtponbHas pabota 1mo Temam

27 "KBazl:paTHLIe EOpHI/I. Crenenu. bubnmorexa LHOK
KBazipaTHblii TpexueH” https://m.edsoo.ru/7f42ec80

28 AnreGpanueckas ApoOb Bubmmorexa [IOK

https://m.edsoo.ru/7f430382




I[OHYCTI/IMBIC 3HA4YCHHUA IICPEMCHHBIX,

29 BXOJISIINX B areOpandecKkue
BBIPAXKCHUS
JomnycTumble 3HaYeHHs IEPEMEHHBIX,
30 BXOJISIIIINX B alreOpanvecKre
BBIPAXCHHS
31 OcHoBHOE CBOMCTBO ayiredpandeckon bubmmoreka [JOK
Ipobu https://m.edsoo.ru/7f4308e6
. bubmmoreka [JOK
32 Coxpamenne apobeit https://m.edsofru/7f430a8a
. bubmmoreka [JOK
33 Cokpatetiie 1podeit https://m.edsofru/7f430f44
. bubmmoreka [JOK
34 Coxpauerne apobeii https://m.edsocI)J.;ru/7f430f44
35 CrnoxxeHue, BBIMMTAaHUE, YMHOXKECHHUE U bubmmnoreka HOK
neneHue anredpanyeckux Apooeit https://m.edsoo.ru/7f43128¢c
36 CrnoxeHue, BRIUMTAaHUE, YMHOKEHHUE U bubnuoreka [IOK
JIeJICHUE aredpandeckux Ipooeit https://m.edsoo.ru/7f4315¢0
37 CnoxeHue, BBIUUTaHUE, YMHOKEHHUE U bubnmnorexa [JOK
JIeJIeHUE alre0pandeckux Ipooei https://m.edsoo.ru/7f4318c2
33 CnoxeHue, BBIUNTaHUE, YMHOKEHHUE U bubmmoreka IIOK
neneHue anredpanyeckux apooeit https://m.edsoo.ru/7f431a20
39 [TpeoOpa3zoBanue BbIpaKeHHH, bubnuorexa [IOK
coJiepKanux aaredOpandeckue 1poou https://m.edsoo.ru/7f43259¢
40 [IpeoOpazoBanue BBIpAKEHUIH, bubmuoreka [IOK
coJiepKanux aaredOpandeckue 1poou https://m.edsoo.ru/7f432736
A1 [IpeobpazoBanue BBIpAXKEHUIA, bu6muoreka [JOK
COJIeprKalINX anredpandeckue Ipoodu https://m.edsoo.ru/7f432736
4 KonTponbhas pabota no teme bubmmoreka [JOK

"Anrebpanyeckas 1po0p"

https://m.edsoo.ru/7f431d36




bu6nmoreka [IOK

43 Keazparroe ypasnetne https://m.edsoo.ru/7f42eela
m H B crite bubnunorexa LIOK
CHOMHOC KBAIPATHOC ypasH https://m.edsoo.ru/7f42eela
45 0 S bubnunoreka LIOK
CHOHOE KBAIPATHOS yPaBHeHH https://m.edsoo.ru/7f42eela
46 ®opmyJsia KOpHEH KBaIpaTHOTO Bu6mumotexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f42f158
47 dopMyia KOpHEW KBaIpaTHOTO bubnuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f42f3f6
48 ®dopmyia KOpHEH KBapaTHOTO bubmmoreka [JOK
YpaBHEHUA https://m.edsoo.ru/7f42f5a4
bubnunoreka LIOK
49 Teopema Buera https://m.edsoo.ru/7f42fefQ
bu6nunorexa LIOK
30 Teopema Buera https://m edsoo.ru/7f430076
51 Pewienne ypaBHeHul, CBOAAIIMXCA K bubmmnoreka HOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c542
5 Pemenne ypaBHeHui, cBoasmmxcs K bubnnorexa [JOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Tpocreiimme 1poGHO-pallMOHATbHbIE bubmuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimme ApoOHO-palMOHATIbHbIE bu6muoreka [JOK
ypaBHEHUA https://m.edsoo.ru/7f432bbe
Pemrenye TeEKCTOBBIX 3a1a4 C IIOMOIIBIO but6mmorekxa [IOK
55 .
KBaJpaTHBIX YPaBHEHUI https://m.edsoo.ru/7f42f75c¢
Penienne TeKCTOBBIX 3aJ1a4 C TTOMOIIBIO bubnuorexa [{OK
56 .
KBaJpaTHBIX YPaBHEHUI https://m.edsoo.ru/7f42{8f6
57 KonTtponbHas pabora o Teme bubnuorexa [IOK

"KBagpartunle ypaBHeHUS"
y

https://m.edsoo.ru/7f4301{2




58

59

60

JIuHeitHoe ypaBHEHHE C IBYMS
MIEPEMEHHBIMH, €ro TpaduK, MIPUMEPHI
pelieHusi ypaBHEHUH B LENBIX YUCIAX

JIuHeitHoe ypaBHEHHE C IBYMS
MEPEMEHHBIMH, €ro rpaduK, MIPUMEpPHI
pelleHus: ypaBHEHUH B IEJIbIX YHCIaX

JIuHeitHoe ypaBHEHHE C IBYMS
MEPEMEHHBIMHU, €ro rpaduK, MIPUMEpHI
pelleHus] ypaBHEHUH B IIENIbIX YHCIaX

61

Pemenne cucrem IByX JIMHEMHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

62

63

Pemenue cucrem IByX JIMHEHHBIX
YPaBHEHUH € ABYMS IEPEMEHHBIMU

Penienune cucrem aByX JIMHEHHBIX
YPaBHEHMH C IByMsI IEpEeMEHHBIMU

64

65

66

67

[Ipumepsl pemeHnst CUCTEM HETMHEHHBIX
YpPaBHEHUH C JIBYMsSI IEPEMEHHBIMU

[TpuMmeps!l peleHus: CUCTEM HETMHENHBIX
YpaBHEHUH € ABYMS [IEPEMEHHBIMU

['paduueckas uHTEpIIpeTaUs YPAaBHEHUS
C ABYMs IIEPEMEHHBIMU U CUCTEM
JIMHEUHBIX YPABHEHUN C IBYMs
[IEPEMEHHBIMU

['padmyeckas uHTEpIpeTaLUsl ypaBHEHUS
C ABYMs IIEPEMEHHBIMU U CUCTEM
JIMHEUHBIX YPABHEHUN C IBYMs
[IEPEMEHHBIMU

bu6mmoteka IIOK
https://m.edsoo.ru/7f43d6d6

but6mmorekxa [IOK
https://m.edsoo.ru/7f43d6d6

68

Pemienne TeKCTOBBIX 337124 C TOMOIIIBIO
CHCTEM YpaBHEHUM

69

Perrenne TeKCTOBBIX 3a4a4 ¢ HOMOIIILIO




CHCTEM YpaBHEHUI

Pemenne TeKCTOBBIX 3azaa4 ¢ IOMOIIIBIO

70 .
CUCTEM ypaBHEHUI
71 YucnoBble HEPABEHCTBA U UX CBOMCTBA
72 UucnoBble HEPABEHCTBA U UX CBOMCTBA
73 HepaBeHcTBO ¢ 0/1HO TepeMEHHOMN
74 JIvHeiiHbIe HEpaBEHCTBA C OAHOM bubnmnoreka HOK
MEPEMEHHOM U UX pEIICHHE https://m.edsoo.ru/7f42c692
75 Jlunelinbie HEpaBEHCTBA C OJTHOM bubmmoreka [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JInHeiHbIe HEPaBEHCTBA C OAHOM
IIEPEMEHHOM U UX PEIICHHE
77 CucTembl TUHEHHBIX HEPABEHCTB C bubmmoreka [JOK
OJIHOM NIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42cb88
73 CucTembl TUHEHHBIX HEPABEHCTB C bubmuorexa [IOK
OJIHOY IIEPEMEHHOM U UX PEILECHUE https://m.edsoo.ru/7f42cd2c
79 CucTembl TUHEHHBIX HEPABEHCTB C
OJHOI MEPEMEHHON U UX PEUICHUE
N300paxenne pemieHus JMHEHHOTO
. bubnuoreka [{OK
80 HEpaBEHCTBA U UX CUCTEM Ha YHUCIOBOI
. https://m.edsoo.ru/7f42c9¢e4
npsAMOit
N3o0pakeHne perieHus TMHEHHOTO
. bubnuotexa [JOK
81 HEpaBEHCTBA U UX CUCTEM Ha YUCIOBOM
. https://m.edsoo.ru/7f42c9e4
npsAMOit
%) KonTponbhas pabota no remam
"HepaBeHnctBa. CucreMbl ypaBHEHH"
bubnmnorexa [JOK
83 [Tonsitue pyHKuMN s
https://m.edsoo.ru/7f433c12
84 OO6nacth onpeaesIeHus] 1 MHOYKECTBO but6mmoreka [IOK




3HaYCHUH (PYHKITUN

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

85 Crioco0b1 3a1aHus PyHKIUH

86 I'padux pynkuun

87 CgoiicTBa GyHKIIMH, UX OTOOpaKEHHE Ha
rpaduke

28 Urenne 1 mocTpoeHue rpadukoB
byHKIUH

29 [Tpumepst rpadukoB QyHKIIHIA,
OTPaKAIOMIUX PEATbHBIE TPOLIECCHI
OYHKIINH, OMUCHIBAIOIIUE MPIMYIO U

90 06}1]3aTin(; HpOHOpLII/I(iIIaIILHIlIe ’ bubmmorexa [IOK
SABUCHMOCTH, HX TpaduiiI https://m.edsoo.ru/7f434bbc

91 I'unepbona

bubnnorexa [JOK
72 Tmepbora https://m.edso:)_.lru/7f4343e2
bubmmnoreka HOK

93 Tpacuic byt y = x* https://m.edsogru/7f434572
Oynknun y =x2,y = x3, y = VX, y =[x

94 rp};q)nljlecx};e pﬁ;HB_/IeHI/Ie’ ;/paBHe’H};If/'I |1/1 | bubmmorexa LIOK
cricTeM ypaBHeHii https://m.edsoo.ru/7f434d38
[ToBTOpEHNE OCHOBHBIX MOHATHH U

95 METOJIOB KypcoB 7 U 8 KJIacCOB, bubmuorexa [JOK
06o6menue 3nanuii / Beepoccuiickast https://m.edsoo.ru/7f4371aa
poBepoyHas paborta

96 Hrorosas koHTpoJbHASA paboTa / bubmuoreka [IOK
Bcepoccuiickast mpoBepouHas paboTa https://m.edsoo.ru/7f434eb4
[ToBTOpEHNE OCHOBHBIX ITOHATHI H

97 METO/IOB KypCOB 7 U 8 KJIaCCOB,

000011IeH1E 3HAHUI




IToBTOpEHKHE OCHOBHBIX MOHATUN U

bu6nmoreka [IOK

98 Tul 1
METOIOB KypeoB UH HIACCO8, https://m.edsoo.ru/7f43736¢
0000111eHNe 3HAHNIT
IToBTOpEHKHE OCHOBHBIX MOHATUN U
bu6nmmoreka [IOK
99 METO/I0B KypCOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f437510
000011IeHrE 3HAHUI
IToBTOpEHKHE OCHOBHBIX MOHATUN U
bubnunoreka LIOK
100 METOJI0B KypcOB 7 U 8 KJIaCCOB, 1
. https://m.edsoo.ru/7f4376b4
000011IeHrE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITHH U
bubnunoreka LIOK
101 METO/IOB KypCOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f436b88
000011IeHrE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITHH U
102 METOI0B KypcoOB 7 U 8 KJIaCCOB 1 bubmmorexa LOK
/OB KYPCOB /¥ : https://m.edsoo.ru/7f437858
000011IeHNEe 3HAHNI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThbI

Jlara
U3yYEeHUS

DJIEeKTPOHHbBIE
nugposeie
o0pa3oBaTtejibHbIE

pecypchbl

PanuonanbHbIe yKCia, UPPALMOHATIBHBIC
Yrcia, KOHEUYHbIe B OECKOHEUHBIE
JeCSATUYHbIE TpooU

MHOXECTBO JICHICTBUTEIBHEBIX YHCEIL,
JICHCTBUTEIIbHBIC YHCIIa KaK OCCKOHCUYHBIC
JECSITUUHBIE IpOOU

B3auMHO 01HO3HAYHOE COOTBETCTBUE
MEXIY MHOXXECTBOM JECHCTBUTEIbHBIX
4YyCel U MHOKECTBOM TOYEK
KOOPJIMHATHON IIPSAMOM

CpaBHeHuE IENCTBUTENBHBIX YHCET,
apupMeTHUeCKue eHCTBUSA C
JICHCTBUTEIbHBIMU YU CIIAMU
[TpubnmxEHHOE 3HaYEHNE BETUYNHBI,
TOYHOCTb MPUOIMKEHUS

OxkpyrieHue yucen

OkpyriieHue yncen

[Ipukuaka v OlleHKA pe3yJIbTaTOB
BBIYUCIICHUN

10

IIpukuka u oLieHKa pe3yIbTaTOB
BBIYUCIICHUN

JInnelinoe ypaBHeHue. Pemenue
YPaBHEHUH, CBOJIALIMXCS K TUHEUHBIM

but6morex [JOK
https://m.edsoo.ru/7f43bf66

11

JIuneitnoe ypaBHeHue. Pemenue




YpaBHEHUH, CBOJAIIMXCS K TUHEUHBIM

12 KBanpaTtHoe ypaBHeHue. Pemenue Bu6muotexa [JOK
YpaBHEHUH, CBOJIAIIMXCS K KBaJIpaTHBIM https://m.edsoo.ru/7f43¢c542
13 KBanparHoe ypaBHeHue. Penienue bubnmnoreka HOK
YPaBHEHUH, CBOJIAIIMXCS K KBAIPATHBIM https://m.edsoo.ru/7f43c542
14 bukBanpartHbie ypaBHEHHUs bubamorexa LOK
https://m.edsoo.ru/7f43c3d0
15 bukBapaTHble ypaBHEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f43c3d0
[Ipumepsl penieHust ypaBHEHUHN TPEThEUN U
16 4eTBEPTOU CTEIICHEN pa3JIOKEHUEM Ha
MHOKUTENH
[Ipumepsl penieHus: ypaBHEHHU TpeTben 1
17 4eTBEPTOU CTETNIEHEH Pa3JIOKEHUEM Ha
MHOKUTEH
13 Pemenne npo6GHO-paIiOHATBHBIX bubmmnoreka HOK
yYpPaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Pemenne npo6GHO-paiMoHaIbHBIX bubmmnoreka HOK
YpaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Pemenue TekcTOBBIX 3a1a4
anreOpanvdecKuM MeTO0M
o1 Pemenne TekcTOBBIX 3a1a4
anreOpanyeckuM METOJI0M
2 Pemenye TeKCTOBBIX 3a7a4
anreOpanvdecKuM MeTOI0M
T KonTtponbHas pabora o Teme "YpaBHeHUs
C OJIHOM TIepeMeHHOI"
24 YpaBHEeHuUE € IByMs ITIEPEMEHHBIMU U €T0 bubnuotexa [JOK

rpaduk

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




VYpaBHEeHUE C IBYMS IEPEMEHHBIMH U €r0

bu6nmoreka [IOK

25 rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema JIByX JUHEHHBIX YpaBHEHUH C
JIBYMsI [IEPEMEHHBIMU U €€ pelIeHue
7 Cucrema 1ByX JIMHEHHBIX YpaBHEHUI ¢
JByMsI IEPEMEHHBIMU U €€ pellIeHNe
)3 Cucrema JIByX JUHEWHBIX YpaBHEHUH C
JByMsI IEPEMEHHBIMU U €€ pellieHne
79 Cucrema 1ByX JIMHENHBIX YPaBHEHHH €
JIByMsI [IEPEMEHHBIMU U €€ pelieHue
Pemenue cucrem AByX ypaBHEHUI, OJJHO
30 13 KOTOPBIX JIMHEIHOE, a APYyroe — bubmmorexa [IOK
. https://m.edsoo.ru/7f43d23a
BTOPOI1 CTENEeHU
Pemenue cucrem AByX ypaBHEHUI, OJJHO
31 13 KOTOPBIX JIMHENHOE, a APyroe — bubmrorexa LIOK
. https://m.edsoo.ru/7f43d55a
BTOPOI1 CTENEeHN
Pemenue cucrem 1ByX ypaBHEHMI, OTHO
32 13 KOTOPBIX JUHEWHOE, a IPyroe —
BTOPOM CTENEHU
Pemenue cucrem 1ByX ypaBHEHMI, OTHO
33 13 KOTOPBIX JINHENHOE, a IPYyroe —
BTOPOM CTEIEHU
34 ['padmyeckas HHTEpIIpETALIUS CUCTEMBI
YpaBHEHUH € ABYMS MTEPEMEHHBIMU
35 Pemenyie TeKCTOBBIX 3a1a4
anredpandeckuM crnocodom
36 Pemenne TekcTOBBIX 3a1a4
anreOpanyeckuM crnocobom
37 KonTtponbhas padora mo teme "CucreMbl

ypaBHEHUI"




38

YucnosBeie HEPABCHCTBA U UX CBOMCTBaA

. bubnuorexa [{OK
39 UucnoBble HEPABEHCTBA U UX CBOMCTBA
https://m.edsoo.ru/7f43ad5a
40 Jlunelinble HEpaBEHCTBA C OJJHOMN bubnmoreka [JOK
NIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
A1 Jlunelinbie HEpaBEHCTBA C OJTHOM bubnmoreka [JOK
IIEPEMEHHOMN U UX PEILICHUE https://m.edsoo.ru/7f43af08
1 JIuHeiiHble HEpaBEHCTBA C OJHOM bubnnorexa [JOK
MIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TUHEUHBIX HEPABEHCTB C OJHOM
MIEPEMEHHOM U UX PEIICHUE
44 CucTembl TUHEHHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM U UX PEIICHHE
45 CucreMbl TUHEUHBIX HEPABEHCTB C OJHOM
MIEPEMEHHOM U UX PEIICHHE
46 KBanpaTHbie HEpaBEHCTBA U UX PEILICHUE bubmorexa HOK
P P P https://m.edso0.ru/7£43b098
47 KBagpaTHbie HEpaBEeHCTBA U UX PEIICHHUE bubmorexa HOK
P P p https://m_edsoo.ru/7f43b21e
48 KBagpaTHbie HEpaBEeHCTBA U X PEIICHHUE bubmorexa HOK
AP P P https://m.edsoo.ru/7f43b5a2
49 KBaapaTHbIe HEPABEHCTBA U UX PELLICHUE
50 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE
I'padmueckas HHTEpHIpeTAIUs HEPABCHCTB
pad prp P bubmuorexa [{OK
51 Y CHUCTEM HEPABEHCTB C ABYMS
https://m.edsoo.ru/7f43b098
MepeMEHHBIMHU
I'paduueckas uHTEpIIpEeTAlIUs HEPABCHCTB
52 Y CHCTEM HEPABEHCTB C JABYMs

MNEPEMCHHBIMU




KonTponbhas pabota no teme

>3 "HepaBencrBa"
54 KBanparuunas ¢pynkuus, e€ rpaduk u bubmmoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f4396¢c6
55 KBanparuunas ¢pynkuus, e€ rpagux u Bu6muotexa [JOK
CBONCTBA https://m.edsoo.ru/7f439842
56 KBaaparuunas pyHkius, e€ rpaduk u bubnmnoreka HOK
CBOICTBA https://m.edsoo.ru/7t4399b4
57 [TapaGomna, KOOPAUHATHI BEPIIMHbI bubmmoreka [JOK
napaboJIbl, 0Ch CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f439eb4
53 [Tapabosna, KOOpAMHATHI BEPIIMHBI bubnnorexa [JOK
napaboJIbl, OCh CHMMETPHUU TTapadoJIbI https://m.edsoo.ru/7f43a03a
59 [TapaGoma, KOOpAUHATHI BEPITUHBI bubanoreka [JOK
napaboJIbl, OCh CHMMETPHUU TTapadoIIbl https://m.edsoo.ru/7f43alac
60 [Tapabona, KOOpAUHATHI BEPILINHBI bubmmnoreka HOK
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl https://m.edsoo.ru/7f43a31e
61 [TapaGoia, KOOpAMHATHI BEPLUINHBI bubmuoreka [IOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a526
& [TapaGomna, KOOPAUHATHI BEPIIMHBI
napaboIIbl, 0Cb CHMMETPHUH MapadoIbl
63 I'paduxu pynkmmii: y =kx, y =kx +b,
y=k/x, y=x3, y=vx, y=[x|
64 I'paduku pynkuumit: y =kx, y =kx + b,
y=k/x, y=x3, y=vx, y=[x|
65 I'paduku ynkumit: y =kx, y =kx +b,
y=k/x, y=x3, y=vx, y=[x|
66 I'paduku pynkuuii: y =kx, y =kx + b,
y=k/x, y=x3, y=vx, y=[x|
67 I'paduku pynkmmii: y = kx, y =kx + b,




y=k/x, y=x3, y=vx, y=[x|
I'paduku pynkumit: y =kx, y =kx + b,

68
y=k/x, y=x3, y=vx, y=[x|
bubnunorexa LIOK
69 KonTpoasHas padora o teme "dOyuxmun"
P P YHIH hitps://m.edsoo.ru/7f43ab84
70 ITousgaTHE YHUCIIOBOM ITOCIIEA0OBATEILHOCTH buGnuorexa [IOK
& https://m.edsoo.ru/7f43e6¢c6
3agaHue MociIeq0BaTEIbHOCTH
71 eKyppeHTHOM (popmyIioi u hopmyJioi n bubmmorexa [IOK
PEKYPP pMYy pMy https://m.edsoo.ru/7f43ebda
ro yjieHa
7 Apudmerndeckas 1 reoOMeTpruIecKast bubnuoreka [IOK
Hporpeccuu https://m.edsoo.ru/7f43ed7e
73 Apudmerrdeckas ¥ reoMeTprUICCKas bubnnoreka [JOK
[porpeccuu https://m.edsoo.ru/7f43f3b4
®dopmyisl n-ro wieHa apupMeTHIECKON 1
74 reolli/[ez WYECKOU Impor I;C(()II)/Iﬁ CYMMBI bubnmorexa OK
p porp Oy https://m.edsoo.ru/7f43f58a
MEPBBIX N YJIECHOB
@opMyJibl N-T0 YieHa apuPMETHIECKON U
75 Te€OMETPUUECKON IIPOTPECCUIT, CYMMBI bubmorexa LOK
P porp &y https://m.edsoo.ru/7f43ef2c
MEPBBIX N YJIEHOB
Ddopmynsl n-ro WieHa apuhMETHIECKON U
Py . pu¢ . bubnuorexa [{OK
76 T€OMETPUUECKON MTPOTPECCUH, CYMMBI
https://m.edsoo.ru/7f43f0c6
MEePBBIX N YJICHOB
®dopmyiel n-ro wieHa apupMeETHIECKON 1
77 reofaez WYECKOU Impor I::cc(:ll)/lﬁ CYMMBI bubnnorexa [IOK
p porp &y https://m.edsoo.ru/7f43f72¢
MEePBBIX N YJICHOB
®dopmyiel n-ro wieHa apudpMeETHIECKON 1
78 reollzlez WYECKOU Impor I::cc(:ll)/lﬁ CYMMBI bubnmorexa LOK
p porpeceut, ¢y hitps://m.edsoo.ru/7f43f8a0
MEPBBIX N YJIECHOB
79 N300paxeHue wieHOB apu(pMeTUIECKOil 1




80

F€OMETPUUYECKON MTPOTrpeCCUil TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

N3o0pakeHue 4ieHOB aprupMETHIECKON 1

reOMEeTPUUYECKOI Mporpeccuii TOuKaMu Ha
KOOPJMHATHOM TJIOCKOCTH

81

JIMHENHBIN U SKCIIOHEHIMAIbHBIA POCT

82

CroxHbI€ POLIEHTHI

bu6nmoreka [IOK
https://m.edsoo.ru/7f43feQe

83

Cro’xHbI€ POLIEHTHI

bubnunoreka LIOK
https://m.edsoo.ru/7f4401a6

84

85

86

87

KonTponpsHas padota no teme "UncnoBbie
nocJea0BaTeIbHOCTH "

IToBTOpEHME, 0000IIICHUE 1
cHcTeMaTH3anus 3HaHuH. 3a1nch,
CpaBHEHUE, NEUCTBUS C JECUCTBUTEIbHBIMU
YUCJIaMH, YACTIOBAs TIpsiMast

[ToBTOpenue, 06001IeHUE U
cucreMaTu3anus 3HaHui. [IporeHTHI,
OTHOLICHUS, IPOIIOPLUU

[ToBTOpenue, 06001IeHUE U
cucreMaTu3anus 3HaHui. OKpyrieHue,
npUOJIMKECHUE, OI[CHKA

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

88

[ToBTOpenwue, 0600IIEHNE 1
cucTeMaru3anusa 3HaHui. Pemenne
TEKCTOBBIX 337124 apHUPMETHUESCKUM
CII0CO00M

but6mmorekxa [IOK
https://m.edsoo.ru/7f443b12
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[ToBTOpenwue, 0600IIEHNE 1
cucTeMaru3anusa 3HaHni. Pemenme
TEKCTOBBIX 3a]1a4 apu(PMETHISCKUM
CII0COOO0M

but6mmoreka [IOK
https://m.edsoo.ru/7f443cd4




[ToBTOpEeHME, 0000IICHUE U
cucreMaru3anys 3Hanui. Pemenne

bu6nmoreka [IOK

%0 TEKCTOBBIX 3a71a4 apU(PMETUYECKIM https://m.edsoo.ru/7f443fea
crocobom
[ToBTOpEeHME, 0000IICHUE U

01 cucreMaruzanus 3Hanui. [IpeobpazoBanue bubnuorexa [IOK
anreOpanvdecKuX BHIPAKEHUH, https://m.edsoo.ru/7f4441ca
JIOTTyCTUMbIE 3HAUCHUSI
[ToBTOpEHME, 0000IICHUE U

9 cuctemaruzanus 3Hanuil. [IpeodpazoBanue bubnnorexa [JOK
anredpanvdeckux BhHIPAKEHUH, https://m.edsoo.ru/7f444364
JIOTTyCTUMbIE 3HAUCHHS
IToBTOpEHME, 0000IICHUE 1

93 cuctemaruzanus 3Hanuil. [IpeodpasoBanue bubnnorexa [JOK
anredpanvdeckux BhHIPAKEHUH, https://m.edsoo.ru/7f444612
JIOTTy CTUMbIC 3HAUCHHS
[ToBTOpenue, 06001IeHUE U

94 cuctemaruzanus 3HaHuil. [IpeobpazoBanue bubmuorexa [IOK
anreOpanyecKuX BbIpaKEHU, https://m.edsoo.ru/7f444a94
JIOTITyCTUMbIE 3HAUECHHS
[ToBTOpenue, o6obIIeHNE 1

95 cucremaTusanus 3HaHuil. OyHkuuu: bubmuorexa [IOK
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f444¢c56
byHKIHI
[ToBTOpenwue, 0600IIEHNE 1

96 cucremaTusanus 3HaHuil. OyHKuuu: bubnuotexa [JOK
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f444f44
byHKIHI

97 [ToBTOpenwme, 0600IIEHNE U bubnunorexa LIOK

cuctemaTusanus 3HaHuil. OyHKuuu:

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




MOCTPOEHHUE, CBOMCTBA N3yUYEHHBIX
byHKIUH

[ToBTOpEeHME, 0000IICHUE 1
cucremaTusanus 3Hanuil. OyHkuuu:
MOCTPOEHHUE, CBOMCTBA N3YUYECHHBIX
byHKIMMA

[ToBTOpEeHME, 0000IICHUE 1

99 cuctemaruzanus 3HaHui. ['papuyeckoe
peleHne ypaBHEHUH U UX CUCTEM

98

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

bubnunoreka LIOK
https://m.edsoo.ru/7f445516

[ToBTOpeHnue, 0600IICHNE U
100 cucremaru3anus 3HaHui. [ papudeckoe
pellICHHE YPaBHEHHUN U UX CUCTEM

101 Hroroas xouTpoapHas padbora

102 O00011IeHNE U CUCTEMATU3AIUs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102




MPOBEPSEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMOBI

7 KIIACC
Kon "
IIpoBepsiemble IpeAMETHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
NPoOBEPSIEMOro .
0o0pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHusl
pe3yJbTarTa
1 Hucna u BBIYUCIEHUS
. BbImonHATe, coderass yCTHbIE M NUCbMEHHBIC NMPUEMBI, apu(METHUECKUE
' JEHCTBUS C pallMOHAIBbHBIMU YU CIAMHU
HaxonuTh 3Ha4YeHHs YUCIIOBBIX BBIPAKEHHUH, NMPUMEHATh pa3zHOOOpa3Hble
1.2 crocoObl UM MpUEMBI  BBIYMCIEHUS 3HAYEHUH JApPOOHBIX BBIPAKEHUH,
coJiepxKalmx oObIKHOBEHHbIE U JECATUYHbIE IpOo0H
[Tepexoanuts OT OgHOHM (HOPMBI 3amMKCH YHCEN K APYToil (MpeoOpa3oBBIBATH
1.3 JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JECATUUHYIO APOOB)
1.4 CpaBHUBATH U YIIOPSIOUMBATH PallMOHAIbHBIE YHCIIA
1.5 OKpyriaTh uncia
BbINONMHATE NPUKUAKY U OLEHKY pe3yJbTaTa BBIUMCICHUM, OLEHKY
1.6 3HAUEHUI YMCIIOBBIX BBIPAKEHUI. BBINOIHATH NEHCTBUS CO CTENEHSAMH C
HaTypaJIbHBIMU MOKa3aTeNsIMU
L7 [IpuMeHsITh  NpPU3HAKU  JEIUMOCTH, pa3joXKEHHWE Ha  MHOXHUTEIU
' HaTypaJIbHBIX YUCEII
Pemarbh npakTHKO-OpMEHTUPOBAHHBIE 3a/1ayM, CBSI3aHHBIE C OTHOILIEHUEM
L8 BEJIMYHH, IIPONOPLUOHATIBHOCTBIO BEJINYMH, IIPOLIEHTaMH,
' MHTEPIPETUPOBATh PE3YJIbTaThl PElIEHUs 3a1ad C YYETOM OIpaHUYECHUH,
CBSI3aHHBIX CO CBOICTBaMHU pacCMaTpPUBAEMBIX 00BEKTOB
2 AnrebpanuecKue BbIPAKECHUS
51 Hcnonb30BaTh aaredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, NPUMEHSTh
' e€ B Ipoliecce 0OCBOEHUS yueOHOro MaTepurasia
- Haxonuth 3HaueHusi OyKBEHHBIX BBIPQXEHHH MpPH 3aJlaHHBIX 3HAUYEHUAX
' IIEPEMEHHBIX
53 BeimonHATe  mpeoOpa3oBaHMs — LEIOr0  BBIPAKEHHS B MHOIOWIEH
' IPUBEJCHUEM MOAO0OHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
24 BBINONMHATE YMHOXXEHHE OJIHOYJIEHAa Ha MHOIOWIEH M MHOrO4YJeHa Ha




MHOTOYJICH, TPUMEHATH (POPMYJIBI KBaJIpaTa CyMMBI M KBaJipaTta pasHOCTH

OC}’H_ICCTBJISITB Pa3JI0KCHUC MHOI'OYWICHOB Ha MHOXUTCIM C IMOMOIIBIO

2.5 BBIHECEHMsI 32 CKOOKM OOLIEro MHOXHTENsS, TIPYNIHUPOBKH CllaraeMslx,
npuMeHeHHs (OPMYJIT COKPAIEHHOTO YMHOKECHHUS
Y [TpumeHsATH TPe0Opa30BaHUsi MHOTOWICHOB JUIS PEIICHUS Pa3IMYHbIX 337a4
' U3 MaTeMaTHKHU, CMEXHBIX IIPEJAMETOB, U3 PEATbHOM MIPAKTUKU
57 Mcnonb30BaTh CBOMCTBA CTENEHEH € HATypalbHbIMU IIOKA3aTENsIMU IS
. IpeoOpa3oBaHus BBIPAKEHUN
3 VYpaBHEHUS U HEpaBEHCTBA
Pemate nuHeliHble ypaBHEHHS C OAHOM NEPEMEHHOM, NMpUMEHss MpaBUiIa
3.1 [epexo/ia OT HCXOJHOTO YpaBHEHUsS K pPaBHOCWIBHOMY eMy. lIpoBepsrsb,
ABJISICTCS JIU YUCIIO KOPHEM YPaBHEHMS
32 [TpumensTh rpaduyeckre METO/Ibl PHU PELICHUN JIMHEHHBIX YPaBHEHUN U UX
' CHCTEM
13 [TonObupare mpuUMeEpbl Map 4YHCEN, SBISIOMIMXCS PEIICHHEM JIMHEHHOTrO
' YPaBHEHHMSI C IBYMsI IEPEMEHHBIMU
Crpouth B KOOPIMHATHOM IUIOCKOCTH IpauK JMHEHHOTO ypaBHEHHs C
3.4 JBYMS TIEPEMEHHBIMH; TTOJIB3YSCh TPAPHUKOM, TIPUBOTUTH IPHUMEPHI PEIICHUS
YpaBHEHHUS
. Pemiate cucremsl AByX JTMHEHHBIX YPaBHEHUH ¢ ABYMS IEPEMEHHBIMU, B TOM
. ymclie rpadpuyecku
CocTaBnsaTh W pemaTh JUHEHHOE YpPaBHEHHWE MM CUCTEMY JIMHEWHBIX
3.6 YpaBHEHHWH IO YCIOBHIO 3a/la4d, HHTEPIPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJlaui TOJTy4YEeHHBIN pe3ysbTaT
4 Koopnaunats! u rpaduku. @yHkuun
N300pakaTb Ha KOOPAWHATHOM MpsIMOM TOYKH, COOTBETCTBYIOILUE
4.1 3aJJaHHBIM KOOpAMHATAM, JIY9d, OTPE3KH, MHTEPBAJIbI, 3aITMCHIBATH YUCIIOBBIE
IPOMEXYTKH Ha alNre0pandeckoM s3bIKe
4.2 OTmeuaTh B KOOPAWHATHOM MJIOCKOCTH TOYKH I10 3a/JaHHBIM KOOPIUHATAM
4.3 Crpouts rpaduku uHeHHbIX QyHKIMNA. CTpOUTh TpapuK QYHKIUH Y = [X|
OnuceiBaTh € TMOMOLIBIO (YHKUMH M3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTb, BPEMsI, paCCTOSTHUE, IIEHY, KOJMYECTBO, CTOUMOCTH,
IPOM3BOIUTENILHOCTD, BpeMsl, 00BEM pabOoThI
4.5 Haxonuthb 3HaYeHME PYHKIIUU IO 3HAYCHUIO €€ apryMeHTa
4.6 [Tonumate rpadgudeckuil crocod MPEACTABICHHUS W aHAIW3a WH(POPMAIIHH,




U3BJICKaTh M HMHTEPIPETUPOBATh HHGPOPMALUIO M3 TPaPHUKOB pealbHBIX

MPOIECCOB M 3aBUCUMOCTEM

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1

Yucia U BEIUMCIEHUA

1.1

Hcmnonp30BaTh HadajbHEIC MNpEaACTAaBJICHUA O MHOXCCTBC HCﬁCTBHTCHLHBIX
qucesl i1 CpaBHCHUS, OKPYIJICHHA U BLIqHCHeHHﬁ, I/1306pa)KaTL

JICHCTBUTEIIBHBIC YK CIIa TOYKAMU HA KOOPJIANHATHOMN IPSIMOU

1.2

1.3

[TpumeHsTh TOHATHE apU(PMETHUYECKOTO KBAJIPAaTHOTO KOPHS, HAXOAUTh
KBaJpaTHble KOPHM, HCHOJB3Ys HpU HEOOXOAMMOCTH KaJIbKYJATOP,
BBITIOJIHATH MTPe0Opa30BaHus BEIPAKEHUH, COAECPIKALINX KBAIpaTHBIE KOPHH,

HCIIOJIb3Ysl CBOMCTBA KOpHEN

Hcnoap30BaTh 3amucH OOJBIIMX M MaJIbIX YHCEII C IIOMOIIBIO ACCATUYHBIX

npobeii u creneHeit uucia 10

2.1

AnrebpanuecKue BbIpAXKEHUS

HpI/IMeHHTL IHOHATHUC CTCIICHUW C I[CJIBIM I10Ka3aTCJIEM, BBIIIOJHATH

npeoOpa3oBaHMsI BRIPAXKEHUHN, COIEPKAIIMX CTEMEHHU C IEIbIM MOKa3aTeIeM

22

BBINONMHATE TOXIECTBEHHBIE MPEOOPA30BAHUS PALlMOHAIBHBIX BBIPAKEHUH
Ha OCHOBE MpaBWJI JEHCTBUH HaJ MHOTOWIEHAMH U ajredpandecKuMu

Ipo0siMu

2.3

PacknanpiBaTe KBagpaTHBINA TPEXUIEH HA MHOKUATEIN

2.4

3.1

32

[TpumensiTh npeoOpa3oBaHMs BBIPAXKEHUN JJI PELIEHUs Pa3IMYHBIX 3a7ad

U3 MaTeMaTUKH, CMEXHBIX [IPEAMETOB, U3 PEAIBHON ITPAKTUKHU

YpaBHEHUs U HEPABEHCTBA

PemaTe nuHElHbIE, KBaJpaTHbIE YPAaBHEHUS W palMOHAIbHBIE YPaBHEHHS,
CBOJAIINECS K HUM, CUCTEMBI JIBYX YPABHEHUU C ABYMs IIEPEMEHHBIMU
IIpoBOaUTE IIpOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPaBHEHMUI, B
TOM 4YHCJIE C IPUMEHEHHEM IpaUuecKux IMpeicTaBiIeHu (yCTaHaBIUBATD,

HUMECT JIM YPAaBHCHHUC WJIM CUCTEMaA ypaBHCHI/Iﬁ peucHus, €CJIin UMCEET, TO

CKOJIBKO, U TIpOYee)

33

[TepexoauTs OT ciOBEeCHOW (HOPMYJIHUPOBKH 3aaddl K €€ anreOpanveckoit

MOJZEIIA C IIOMOIIBI0 COCTABJICHUS YPAaBHEHUS WM CUCTEMbI YPaBHECHMHI,




MHTEPIPETUPOBATh B COOTBETCTBHUHM C KOHTEKCTOM 3a/1ayd MOJYyUYEHHBIH
pe3ynbTat
[IpuMeHsTh CBOWCTBAa YHCIOBBIX HEPABEHCTB [UISl CpPaBHEHUS, OLEHKH,

pelmarp JIMHEHHbIE HEPABEHCTBA C OJHOM IEPEMEHHOW M UX CHUCTEMBI,

3.4
JlaBaTh IpaUyecKyr0 WMIUIIOCTPALMI0 MHOXKECTBA PEIIEHUH HEpaBEHCTBA,
CHCTEMBI HEPAaBEHCTB
4 OyHKUIUU
[ToHnMaTh ¥ UCHOJIH30BaTh (PYHKIMOHAIBHBIC MOHITUA U S3bIK (TEPMHHBI,
4.1 CHUMBOJIMYECKHE OOO3HA4YeHHUs), OIpeeNATh 3HadeHHe (QYHKIUU 110
3HAYCHUIO apTyMEHTa, ONPENeNIATh CBOWCTBA (PYHKUUH 10 €€ TpaduKy
CrpouTtsh rpaduku IeMeHTapHBIX (YHKINUN BUA:
y = k/x
4.2 y
kix
, ¥ =x2, y =x3, y = |X|, onmHCHIBaTh CBOWCTBA YUCIOBOW (DYHKIHU 10 €€ rpaduKy
9 KIIACC
Kon .
IIpoBepsiemble npeagMeTHBIE Pe3yJAbTAThI 0CBOCHHS OCHOBHOI
NpOBepPsIeMOro .
0o0pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yJabTara
1 Uucna u BBIYUCIECHUS
1.1 CpaBHMBAaTh U YHOPS/I0YMBATh palliOHAIbHbIE U HPPAL[MOHAJIbHBIE YHCIIA
Beimonuate  apudmernueckue ACUCTBUS C PAlMOHATIBHBIMH YHCIAMHU,
1.2 coyeras YCTHble M TNHCbMEHHbIE NPUEMBI, BBIMOJHATH BBIYUCICHHUS C
UppaIMOHATFHBIMHU YUCIIAMH
HaxonuTth 3HaueHus CTemeHedl ¢ LeJabIMH TOKa3aTels MU U KOpHEH,
1.3
BBIYUCIISATH 3HAUEHUS YUCIIOBBIX BRIPAKECHUH
OKpyrisiTh JCWCTBUTENbHBIE YMCIA, BBINOJHATH TNPHKUAKY pe3yjbTara
1.4
BBIYUCIICHHH, OLIEHKY YMCIIOBBIX BBIPaKEHUI
2 YpaBHEHUS U HEPAaBEHCTBA

2.1 Pemiate nuHEHBIE U KBaJpaTHbIE YpPaBHEHUS, YPaBHEHHUS, CBOISIIMECS K




HUM, IPOCTEUIIINE APOOHO-PAIMOHAIBHbIE YPAaBHEHUS

22

Pemate cucreMbl IBYX JIMHEWHBIX YPAaBHEHMH C JBYyMsS IEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHMH, B KOTOPBIX OJIHO YPaBHEHHE HE SBICTCA

JIMHEHHBIM

2.3

Pemare TekcTOBBIC 3amaud anreOpandeckKuM CIIOCOOOM €  TIOMOIIBIO
COCTABJICHUS ypaBHEHHS WJIM CHCTEMbI JBYX YPaBHCHHH C JABYMsI

MNEPEMEHHBIMU

24

2.5

IIpoBoaUTH IIpOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPAaBHEHMM, B
TOM 4YMCJIE€ C NPUMEHEHHEM TIpaduuecKuX IpeAcTaBIeHUN (Hanpumep,
YCTaHABIIMBATh, UMEET JIM YPaBHEHUE WIM CHCTEMa yPaBHEHUU pPEIICHHS,
€CJIM UMEET, TO CKOJIbKO)

Pemate nuHelHblE HEpaBEHCTBA, KBaJpaTHble HEPABEHCTBA, M300pakaTh

pelIeHUE HEpPAaBEHCTB HA YMCIOBOM MPAMOW, 3alMCBIBATH DPEIICHHUE C

IIOMOIIbIO CHUMBOJIOB

2.6

Pematsn CHCTCMbI JIMHEHHBIX HCPABCHCTB, CHUCTCMbI HCPABCHCTB,
BKJIIOHAIOMUME KBAaAPATHOC HCEPABCHCTBO, 1/1306pa>1<aT1, PEIICHUEC CUCTCMBI
HCPAaBCHCTB Ha YHCI0BOM HpﬂMOfI, 3alUMCbiBaTh PCIICHHUE C IMOMOLIBIO

CHMBOIJIOB

2.7

Hcrnonbs30BaTh HEpAaBEHCTBA NIPU PEIICHUM PA3JIMYHBIX 3a/1a4

3.1

OyHKIMU

Pacno3naBath (yHKIMM u3yueHHBIX BHUIOB. [loka3piBaTh CcXeMaTHYECKU
pacmojoXKeHue Ha KOOPAWHATHOM IUIOCKOCTH TpadukoB (YHKIUN BHIA:
y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HAYCHUI

K03 (UIIMEHTOB, OMKUCHIBATh CBOMCTBA (DYHKLINN

3.2

Iloka3sBaTh CXEeMaTHUYECKHU PaCIIOJIOKECHNEC Ha KOOpJIHHaTHOﬁ TIIIOCKOCTH

rpadukoB QyHKIUH BUIa y = VX, y = |X| ¥ ONUCHIBaTh CBOMCTBA (DYyHKIIUN

33

34

Crpouth U M300paxarh cXeMaTU4eCKH IpaUKd KBaJpPaTUYHBIX (YHKLHUH,

ONKCHIBATh CBOMCTBA KBaAPATUUHBIX (QYHKUIUN 1O UX rpadukam

Pacrio3HaBaTh KBaJpaTH4YHYIO (PYHKIUIO 110 (hopMyJie, IPUBOAUTH IPUMEPHI

KBaJIpaTUUHBIX (YHKIUN U3 peaabHON KU3HU, PU3UKU, TEOMETPUN

ApI/I(I)MCTI/I‘-ICCKaH N TCOMCTPHUYICCKAA MPOTrpeCCUun

4.1

Pacno3naBaTh apuMeTHUYECKYyI0 U TE€OMETPUYECKYIO0 IPOrpeccCHH IpU

pa3HbIX Croco0ax 3aJaHus




BBIOMHATE BBIUMCIICHHS C  HCIIOJIB30BaHHUEM (bOpMyJI n-ro  4JcHa

2 apupMeTHYECKO U FreOMETPUUECKON MPOTrPECCHil, CyMMbI IEPBBIX N YWICHOB

43 N300paxarh YjI€HBl IOCIEAOBATEIBHOCTH TOYKAMU HA KOOPAMHATHOMN
' IJIOCKOCTH

Pemarp 3amauu, CBSI3aHHBIE C YMCIIOBBIMM IOCJIEI0BATEIHOCTSIMHU, B TOM

4.4 qucie 3alayd M3 peaibHOM KHU3HU (C HCHOJb30BaHHEM KaJbKyJATOpA,

U (PPOBBIX TEXHOJIOTHHN)




HPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
1 Yucna ¥ BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE U IECATHYHBIE, IEPEX0]] OT OJHOM (OPMBI 3aIMcH Apodei K
1.1 apyroi. IIoHATHE panMOHAIBHOIO YHUCIA, 3allUCh, CPABHEHHE, YIIOPSIOYMBAHUE
palMOHAIbHBIX YNCEI

15 Apudmernueckue nEHCTBHS € palMOHAIbHBIMM 4YHcIaMM. Pemienue 3amad u3
. peasibHOM MPAaKTUKK HA YacTH, Ha IpOOH

13 CreneHp ¢ HaTypajJbHBIM IIOKa3aTeJeM: OIpEAeieHUe, Ipeodpa3oBaHUE
' BBIpQ)XEHUI Ha OCHOBE ONpPEIEICHNUS, 3aMCh OOIBLINX YHCell

4 [IponeHThI, 3aMCh MPOLEHTOB B BUAE APOoOM M OpoOW B BUAE MPOIEHTOB. Tpu
' OCHOBHBIE 33/1a4¥ Ha IIPOLIEHTBI, PEIIECHUE 3a/1a4 U3 PeaIbHON IPAKTUKU

s IIpumeHeHne NPU3HAKOB JEIMMOCTH, Pa3JIOKEHUE HA MHOMKUTEIM HAaTypaJbHBIX
' qHCen

1.6 PeanbHble 3aBUCHMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTH
2 Anrebpanyeckue BbIpaXKEHUS

1 IlepemeHHBIE, 4YKMCIIOBOE 3HAYEHHME BBIPAXKEHUS C NEpPEeMEHHOW. JlomycTumble
' 3HAYEHUS TIEPEMEHHBIX

55 IIpencraBneHue 3aBUCUMOCTH MEXIY BeIMUYUHAMU B BUJIE (opMyJbl. Beruucnenus
' o ¢popmyam

2.3 ITpeoOpa3oBanue OyKBEHHBIX BBIPAKEHUH, TOXKAECTBEHHO PAaBHbIE BBIPAYKEHUS

24 CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM

55 OpnowieHbsl ¥ MHorowieHsl. CteneHb MHorowieHa. ClOXKEHHE, BBIYMTAHHE,
' YMHOXEHUE MHOTOYWJICHOB

Y @opMynbl COKpPAIEHHOIO YMHOXKEHHS: KBaJpaT CyYMMbI M KBaApaT Pa3HOCTH.
' @dopmysa pa3HOCTH KBaApaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEH
3 VYpaBHeHUs

31 VYpaBHeHHe, KOpPEHb YypaBHEHMs, IMpaBWia MpeoOpa3oBaHMsl  YypaBHEHMS,
' PaBHOCUJIBHOCTb YPaBHEHUI

13 JIuHeliHOEe ypaBHEHHME C OJHOM IIEPEMEHHOM, 4YHUCIO KOpPHEH JIMHEWHOrO

YpaBHEHUS, PEUICHUE JIMHEHUHBIX YPAaBHECHUIN




CocraBneHue ypaBHEHUN IO YCIOBUIO 3aj]adyd. PernieHue TEKCTOBBIX 3ajad C

33 MOMOIIBIO YPaBHEHUI
34 JluneliHoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €T0 Tpaduk
CucreMa JIByX JUHEWHBIX ypaBHEHUH C JBYMs MEpeMEHHbIMH. PerenHue cucrem
3.5 ypaBHEHHH crocoOoM TOACTaHOBKHU. Ilpumepsl pemeHus TEKCTOBBIX 3a4ady C
IIOMOILIBIO CUCTEM YPaBHEHUI
4 Koopaunate! u rpaduku. @yHKIIUN
4.1 Koopaunara Touku Ha npsMoit
47 Uucnossle npoMexxyTKH. PaccrosHue Mexay IByMs TOYKaMH KOOPAMHATHOU
. NpSAMOit
43 [IpsmoyronbHas cuctema KoopauHat, ocu Ox u Oy. AGciycca U oOpArHATA TOYKU
' Ha KOOPJIMHATHOM TJIOCKOCTH
44 [Ipumepsl TpadukoB, 3amdaHHBIX QopMmylamMu. YreHue rpaduKOB peabHBIX
. 3aBUCUMOCTEHN
4.5 [Tonstue pynkuuu. I'paduk dynknuu. CroiictBa GpyHKIMN
4.6 Jluneitnas pyukuus, e€ rpaduk. I'padux pynkmm y = [x|
4.7 I'padmueckoe penieHne IMHEWHBIX YPAaBHEHUHN U CUCTEM JIMHEHHBIX ypaBHEHUN
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Uucna v BBIYUCIECHUS
. KBanpatuslit kopenb u3 uncia. [TonsTiue 00 upparroHaibHOM yHcie. JlecsTuuHbie
' MPUOIMKEHUS] UPPAITUOHATIBHBIX YHCET
CgoiicTBa apu(MeTHUYECKUX KBaJIpaTHBIX KOPHEM U WX TPUMEHEHHE K
1.2 MpeoOpa30OBaHUI0 YHUCIIOBBIX BBIPAKEHHM W BBIUUCICHUSM. JlefCTBUTENbHBIC
qucna
1.3 Crenens c 11e7bIM TIOKa3aTeneM u e€ cBoiicTBa. CTaHaapTHas 3alKCh Ynciia
2 AnrebpanuecKue BHIPAKCHHS
2.1 KBagparuslii TpEXuieH, pa3ioKeHUe KBaIpaTHOTO TPEXWICHA HA MHOXKUTEIN
22 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO airedpanydeckoit qpodu
2.3 Crnosxenue, BBIYUTaHUE, YMHOXKEHHUE, JIETICHUE anre0OpandecKkux Ipooeit
2.4 PanmionansHbIe BRIp@KEHUS U UX TIPEOOpa3oBaHUe
3 YpaBHEHUS 1 HEPABEHCTBA




KBagpatHoe ypaBHeHue, (hopMyna KOpHEW KBaJpaTHOrO YypaBHEHHUs. Teopema

3.1
Buera
3.2 Pemienue ypaBHeHUH, CBOJSAIIMUXCA K TUHEHHBIM U KBaJAPATHBIM
3.3 [Ipocreiimme 1poOHO-palIMOHATILHBIC YPaBHEHUS
I'papuueckas uHTepuperanuss ypaBHEHMH C JBYMs IEpPEMEHHBIMH U CUCTEM
34 JIMHEWHBIX YPaBHEHHMHM C JByMs IlepeMeHHbIMU. [IpuMepsl pemeHus cucrem
HEJINHEHHBIX YpaBHEHUH C IBYMs IEPEMEHHBIMU
3.5 Pemenne TekCTOBBIX 3a71a4 alNreOpanyecKuM CriocoooM
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOI ITepeMEHHON
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIluneitHble HEpaBEHCTBA C OJHON NEPEMEHHOM
3.10 CucreMbl TUHENMHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUU
il [Tonarue ¢ynkumu. OGnacTb ompeneneHuss U MHOXKECTBO 3HAUY€HUIl (QyHKIUH.
' CriocoOb1 3aanust pyHKIHIA
4.2 I'padux pynkumu. UreHrne cBOMCTB GyHKINU 1O €€ TpaduKy
4.3 [Tpumeps! rpadukoB QPyHKINN, OTPAXKAIOIINX PeaTbHBIE TPOIIECCHI
44 OyHKIMM, ONUCBHIBAIOIIME TMPSAMYH0 U OOpaTHYI  MPONOPLHUOHATIbHBIE
' 3aBHCUMOCTH, UX I'pauKu
4.5 OyHKIUU y =x% y = X3
4.6 Oynkumn y = [x, y = |x]
4.7 I'padnueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHUI
9 KUIIACC
Kon IIpoBepsieMblii JJIEMEHT COEePKAHUSA
1 Yucna ¥ BBIYUCICHUS
. ParonanbHbIe yncna, UppalMoOHaATIbHBIE YHCIIA, KOHEUHBIE U OECKOHEYHbIE JIECATUYHBIC
' Ipobu
MHOXeCcTBO ACUCTBUTENBHBIX YHUCEN, ACUCTBUTENbHBIE YHCIa KaK OECKOHEUHbIE
- JecsITUUHble IpoOH. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEXKAY MHOMXECTBOM

JNEHCTBUTENBHBIX YHUCEI M KOOpPAMHATHOW mpsMoil. CpaBHEHHE AEHCTBUTEIBHBIX

YHUCCII




1.3 ApudmeTndeckne IeiHCTBUS ¢ IeHCTBUTEILHBIMHI YUCIAMU
W3mepenusi, npubIMKeHHs, OIECHKH. Pa3Mepsl OOBEKTOB OKPYKAIOIIETO MHPA,
14 JUINTETILHOCTh TPOIECCOB B  OKpyxkawmeM wmupe. IlpubmmkénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTb MNpuoOamxkeHus. OxpyrieHue uucen. Ilpukujaka u olueHka
pe3yJIbTaTOB BHIYMCIICHUIN
2 VYpaBHEeHUs U HEpABEHCTBA
2.1 VYpaBHeHUs ¢ OJHON TEPEMEHHOMN
2.2 JIuneitnoe ypaBHeHue. Penenue ypaBHeHUH, CBOJIAIIUXCS K TUHEUHBIM
2.3 KBanpaTtHoe ypaBHeHue. Penienue ypaBHEHU, CBOASAIINXCS K KBaIPaTHBIM
04 bukBanpatHoe ypaBHeHue. IIpumepsl pemieHus YpaBHEHHMUM TPETbel M 4YETBEPTOU
' CTEMeHEeH pa3ioKEeHNEM Ha MHOKUTEIH
2.5 Pemenne npoOGHO-paliMOHANBHBIX YPaBHEHUN
2.6 Cucremsl ypaBHeHUH
2.7 YpaBHeHHe ¢ ABYMsI IEPEMEHHBIMU U €ro rpadux
2.8 Pewienue cucrem IByX JIMHEMHBIX YPABHEHH C IByMs [I€PEMEHHBIMU
59 Pemenue cucrem AByX ypaBHEHHUIA, OJJHO U3 KOTOPBIX JIMHEHHOE, a APYroe — BTOPOI
' CTETCHH
2.10 I'paduueckas MHTEpIIpeTALMs CUCTEMbI YPaBHEHHH € IByMs IEpeMEHHBIMU
2.11 Penienune TekcTOBBIX 33a4 alreOpandeckuM crocoOoM
2.12 YuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienne nuHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU
2.14 Pemenue cucrem TMHENHBIX HEPABEHCTB C OAHON EPEMEHHOMN
2.15 KBagparusie HepaBeHCTBa
516 I'padmueckass uHTEprpeTanysi HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMs
' NIEPEMEHHBIMU
3 DyHKIMU
31 Kanparuunas ¢ynxnus, e€ rpaguk u cBoiicta. [lapaGona, KOOpIUHATHI BEpIIUHBI
' napaboJibl, 0Cb CHMMETPHUH MapadoIIbl
3.2 I'paduku bynkmuit y=kx, y=kx+b u ux CBOMCTBa
3.3 I'paduxu Qynkumii y=k/x, y = x> u uX CBOICTBa
34 I'paduxm QyHkmii , ¥ UX CBOICTBA
4 YucnoBsle OCIE10BATEIBHOCTH
Al Omnpenenenue M CcHnocoObl 3aJaHMs YHCIOBBIX IIOCIIEAOBAaTENbHOCTEH. 3amaHue

MOCJIEIOBATEILHOCTH PEKYPPEHTHON GopMyoi U HopMyIIol n-ro djaeHa




Apudmernueckas nporpeccust. opMyIibl n-ro 4ieHa apuGMETHUECKONW IPOTrpeccui,

42 CYMMBI MIEPBBIX 1 YICHOB

43 I'eomeTpuueckas nporpeccusi. @opmysibl n-ro 4jieHa T€OMETPUYECKOU MPOTPECCHH,
' CYMMBI IIEPBBIX /1 YICHOB

44 N3ob6pakenue 4ieHOB apu(pMETUYECKON U TEOMETPUYECKON MPOrPECcCHii TOUKaMH Ha
. KOOPJAMHATHOM IIOCKOCTH. JIMHEHHBIN U SKCIOHEHIIHAJIBHBIN pOCT

4.5 CJ105KHbI€ TPOLEHTHI




MPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUSA

Kon
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOI'O 001IIEr0
oOpa3zoBaHusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSMU: MHOXECTBO, IMOJMHOXKECTBO, ONEPALUU
HaJ MHOKECTBAMH; YMEHHUE OTMIEPUPOBAThH MOHATHAMU: Tpad, CBA3HEIN Tpad,
JIepeBO, LUKJ, IPUMEHATh UX IMPU PELICHHUU 3aJlay; YMEHHE HCIIOIb30BATh
rpadyecKkoe TMPEJICTaBICHHE MHOXKECTB JUIS ONHCAHHUS  PEabHBIX

MIPOLIECCOB U SIBIICHUH, P PELICHUH 3a/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB

YMeHue OIICPHUPOBATL IIOHATHAMU: OIIPCACICHHUC, dKCHOMaA, TCOPCMa,
J0Ka3aTCIbCTBO, YMCHUC paciio3HaBaTb HNCTUHHBIC )51 JIOKHBIC
BbICKAa3bIBaHHA, IMPpUBOAUTD IIPpUMCPLI nu KOHTPIPUMCEPBHI, CTPOUTDH

BBICKA3bIBAHUA U OTPULIAHUA BBICKQ3bIBaHUH

YMeHue OmnepupoBaTh IMOHATUSAMHU: HATypajdbHOE 4YHMCIO, IIPOCTOE U
COCTAaBHOE YHUCJIO, ACIUMOCTb HAaTypajbHBIX UUCEJN, IPU3HAKU ACIUMOCTH,
LeJIOE YMCII0, MOAYJIb 4Hcia, OOBIKHOBEHHAs ApoOb U JecsITUYHAas ApoOb,
CTAaHJAPTHBIA BUJ YHCIA, PAMOHAIBHOE 4YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apu@MeTHUecKuil KBaJpaTHbIH KOPEHb; YMEHHE BBINOJHATH JAECUCTBUS C
YHUCJIAMM, CPaBHMBATb M YIIOPSAOYMBATH YKCIIA, MPEACTABIATH YHUCIIA HA
KOOPJAMHATHOM NIPSAMOW, OKPYIVIATH YHCIIA; YMEHHE [JelaTh NPUKUAKY U

OLICHKY pe3yJIbTaTa BbIYMCICHHI

YMeHue omnepupoBaTh MOHSTHUSAMM: CTENEHb C ILEJIbIM IOKa3aTelieM,
apudMeTHUeCKuil KBaJpaTHbI KOPEHb, MHOTOUJIEH, areOpanyeckas ApoOb,
TOJIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOI CTENEeHU OOJIbIIe ETUHULIBL;
YMEHHE BBIMOJHATH pacy€Tbl MO QopMmysaM, MpeoOpa3oBaHUs LEJbIX,
JIpOOHO-PALIMOHAIBHBIX BBIPAXKEHUN U BBIPAKEHUN C KOPHSIMH, Pa3JIOKeHHE
MHOTOWJIEHa Ha MHOMKUTENIH, B TOM YHCIE C HCIOJb30BaHUEM (HOpMYI

Pa3HOCTHU KBAaApPATOB U KBaJgpaTa CyMMBI U Pa3HOCTH

YMeHne ornepupoBaTh MNOHSTHSAMH: YHCIOBOE DPABEHCTBO, YPAaBHEHHUE C
OJIHOW IIEPEMEHHOM, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHON;
yMEHHe peuiarb JIMHEWHble M KBaJpaTHble YypaBHEHHs, JApOOHO-
palOHAIbHBIE YPABHEHUS C OAHOU NEPEMEHHOM, CUCTEMBI IBYX JIMHEWHBIX

YpaBHEHUH, IMHEHHbIE HEPABEHCTBA M UX CHUCTEMbI, KBaJpaTHbIE U IPOOHO-




paloHaIbHBIE HEpPaBEHCTBA C OJHOM IEPEMEHHOM, B TOM YHUCIE IpHU
pelIeHUn 3aJad U3 JPYTUX INPEeIMETOB W NPAKTUYECKHUX 3a7ad; YMEHHE
MCIIOJIb30BaTh KOOPAMHATHYIO NPSMYIO U KOOPAMHATHYIO IUIOCKOCTH JIJISt

M300paXeHHsl pelIeHU ypaBHEHUHN, HEPABEHCTB U CUCTEM

VYMeHHne omepupoBaTh HOHATHAMH: (yHKOus, rpaduk QyHKIUH, HYIH
(GYHKIMM, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, IPOMEXKYTKH BO3pacTaHUs,
yObIBaHMsI, HamOoJbIlee ¥ HAWMEHbIIEe 3HA4YeHUS (QYHKIUH;, YMCHHE
OneprupoBaTh IIOHATUAMMU npsaMas HOponopuruoOHAIBHOCTD, JIMHEHHAs
GyHKIMS, KBaxpaTHuHas (QYHKOHsS, oOpaTHas MNPONOPIHOHAIBHOCTS,
napabosna, runep0oia; yMeHUue CTPOUTh rpaduKu (PyHKIUI, UCTIOIB30BATh
rpaguku JUIA ONpeneNeHHss CBOMCTB IPOIECCOB M 3aBUCUMOCTEH, IS
pelIeHus 3a/1a4 U3 APYTruX YYeOHBIX IPEIMETOB M PEeaTbHOM KU3HH; YMEHUE

BbIpaXXaTb q)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMYNHAMU

YMeHue onepupoBaTh MOHATUSAMU: NOCIEA0BATEILHOCTh, apu(MeTHUeCcKas
U TeoMeTpuYecKas IpPOrpeccuu; YMEHHE MCIOJIb30BaTh  CBOMCTBA
nocjenoBaTenbHOCTEN, (POPMYJIBI CyMMbl UM OOLIEro 4ieHa MPH pPELICHUU
3aja4, B TOM YHCJIE 3aJad M3 JPYTHX Y4YeOHBIX HPEIMETOB M PeabHON

JKHU3HHU

VYMeHue pemaTh 3aJ1a4ui pa3HbIX TUIOB (B TOM YHMCIIE HA MPOLEHTHI, JOIH U
4yacTH, JABU)KEHHE, paboTy, 1IEHy TOBApOB U CTOMMOCTb NMOKYIOK M YCIYT,
HAJIOTH, 33Ja4yd M3 O0JIACTM YHpaBJI€HUS JIMYHBIMU U CEMEHHBIMHU
(¢uHaHCaMM); YMEHHME COCTaBIISATh BBIPAXKEHMSI, YPAaBHEHHUs, HEPABEHCTBA U
CUCTEMBI II0 YCJIOBHMIO 3aJayd, MCCIEI0BAaTh IIOJy4EHHOE pEILICHUE WU

OLICHUBATh HpaB]lOHO)IO6HOCTI> MOJIYUYCHHBIX PE3YyJIbTAaTOB
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YMeHue onepupoBaTh MOHATUSAMU: (QUIypa, TOUKA, OTPE30K, MpsmMas, JIyd,
JIOMaHasl, yroji, MHOTIOYTOJIbHUK, TpPEYTOJIbHUK, pPABHOOEAPEHHBIH WU
PaBHOCTOPOHHUI TpPEYTOJILHUKH, MPSMOYTOJBHBIA TPEYTOJbHUK, MEIUAaHA,
OucceKkTpuca 1 BbICOTa TPEYToJIbHUKA, YETHIPEXYTOJIbHUK, MTapaljieiorpamMm,
poMO, TPSMOYTOJIBHUK, KBajapar, Tpameuusi; OKPYXKHOCTb,  KpYT,
KacaTelbHasl; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (QUTYpaMU; YMEHUE
pemars 3a7add, B TOM 4YHCIE U3 MOBCEAHEBHOW >KM3HM, Ha HAXOXIACHHE
F€OMETPUUYECKUX BEJIUYMH C MPUMEHEHHEM M3Y4YEHHBIX CBOMCTB (uryp u

¢bakToB

YMeHue onepupoBaTh MOHATHSAMM: PaBEHCTBO  (UTYyp, PpaBEHCTBO
TPEYTOJIbHUKOB; NapaJIEIbHOCTh W NEPIEHAUKYJIAPHOCTh IPSAMBIX, YIOJ
MEXY MPSMBIMH, MEPIEHANKYJIISIP, HAKJIOHHAs, IPOEKIHs, ofaodue Guryp,

MOJ0OHBIE TPEYTrOJIbHUKH, CHUMMETPHS OTHOCHTEIBHO TOYKH U MPSIMOM;
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YMEHHE paclo3HaBaTh pPaBEHCTBO, CHMMETPUI0O U mojodue ¢uryp,

NapajuIeIbHOCTD U NEPIIEHIUKYIAPHOCTD MPSIMBIX B OKPY’KaIOIEM MHUpE

YMeHue onepupoBarh MOHATUSMU: JAJIMHA, PACCTOSIHHE, Yroi (BelHYMHA
yIia, CHHYC U KOCHHYC YIJIa TPEyrojbHHUKA), IJIOLa/lb; YMEHUE OLIEHUBAThH
pa3Mepbl MPEIMETOB U 0OBEKTOB B OKPYKAIOIIEM MHUPE; YMEHHE IPUMEHSATh
(dbopMyIIBI IEpUMETpa U TJIOMIAJH MHOTOYTOJIBHUKOB, JITTUHBI OKPY>KHOCTH U
wioniaaM Kpyra, odobeMa NpSIMOYroJIbHOTO MapajlieNienumea; yMeHue
MPUMEHATh MPU3HAKK PABEHCTBA TPEYTOJbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrojibHuka, Teopemy Iludaropa, TpUroHoMeTpHUuecKHe COOTHOIICHUS

JUIA BBIYUCJIICHUA OJIMH, paCCTOﬂHHﬁ, HJIOIlIaI[eI\/JI

12

13

14

Ymenne  wm300paxkarb — miiockue  Qurypel W HX ~ KOMOWHAIWH,
NPOCTPAaHCTBEHHbIE ~ (QUTYpBl OT pyKH, C TIOMOIIBIO  YePTEKHBIX
MHCTPYMEHTOB U DJIEKTPOHHBIX CPEJCTB IO TEKCTOBOMY MJIM CHMBOJIEHOMY

OIMKMCaHUIO

YMeHue ONCprupoOBaTh IOHATUAMU: HNPAMOYTOJIbHAA CHCTCMA KOOPAWHAT,
KOOpAWHATbl TOYKH, BCKTOpP, CyMMa BCKTOPOB, IMPOU3BCIACHUC BCKTOpa Ha
YHUCJIO, CKAIIIPHOC ITPOU3BEACHNUEC BCKTOPOB; YMCHHUEC HCIIOJIb30BATh BCKTOPLI
M KOOpAWHATBI IJIA NPCACTABICHUA JAHHBIX U PCHICHUSA 3a/1a4, B TOM YUCIIC

U3 Ipyrux yLIe6HBIX MNpeaAMETOB U peaanoﬁ KHU3HHU

YMeHue onepupoBaTh MOHATHSAMH: CTOJIOMKOBBIE U KPYTOBBIE JHATPAMMBI,
TaOIUIIBI, CpeaiHee apudmMeTnuecKoe, MeJana, Haubospllee 1 HauMeHbIlee
3HaYeHMWs,  pa3Max  YHUCIOBOro  Habopa;  yMEHHE  U3BIEKAaTh,
MHTEPIPETHPOBATh M MPeoOpa3oBbIBaTh MHPOPMALIUIO, MPEICTABICHHYIO B
TabJMlax W Ha AMarpaMMax, OTPa)karollyl0 CBOICTBAa U XapaKTEPUCTUKH
pEAIBHBIX IPOLIECCOB M SIBJICHUI; yMEHHME paclo3HaBaTb HW3MEHYMBBIC

BCJIMYMHBI B OKPYKArOIEeM MHUPE
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YMeHue onepupoBaThb MOHATHSAMH: CIy4daillHBIH  ONBIT  (CITydalHBIN
HKCIEPUMEHT), JIEMEHTAapHOE COOBITHE (RJIEMEHTAPHBII UCXO0/1) CIyYaitHOTO
OMbITa, CIIy4alHOE COOBITHE, BEPOSITHOCTh COOBITHS; yYMEHHE HAXOIUTh
BEPOSITHOCTH CIY4YalHBIX COOBITMH B OMNBITAX C PaBHOBO3MOXKHBIMHU
AIIEMEHTAapHBIMU  COOBITMSIMU; yMEHHE peuarb 3aJadyd  METOJIOM
OpPraHM30BaHHOTO Tepebopa W C HCHOJIb30BAaHMEM IPAaBUJIA YMHOXKCHHS,
YMEHHE OIIEHUBAaTh BEPOATHOCTH PealbHbIX COOBITUN U SBJICHUI, TOHUMATh
pOJb  MPAKTUYECKH JOCTOBEPHBIX M  MAaJIOBEPOSITHBIX COOBITHMH B
OKPY’KAIOIIEM MHUpPE W B JKM3HU; 3HAKOMCTBO C TOHSTHEM HE3aBUCUMBIX
COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIIUX YUCEI U €r0 POJIbIO B MAaCCOBBIX

SABJICHUAX
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YMeHue BBIOMpATh MOIXOASIINN M3yUYeHHBIH METOJ Ul PELICHUs 3a/1auH,
IIPUBOJIUTh IPUMEPHl MATEMAaTUYECKHMX 3aKOHOMEPHOCTEH B MPUPOAEC U
JKU3HHM, PACIIO3HABATh IPOSBIICHHE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
ONMCBHIBATh OTHEJIbHBIC BBINAIOIINECS PE3YJIBTAThl, IOJYYEHHBIE B XOJIE
pa3BUTUS MATEMATHKU KaK HAyK, IIPUBOAWUTH IIPUMEPbl MAaTEMaTHYECKUX

OTKPBITHI U UX aBTOPOB B OTEUECTBEHHOM U BCEMUPHON UCTOPHUH




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'3 ITO

MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

1 Yuca 1 BEIYUCICHUS

1.1 Harypanbnsle u nensie yucna. [Ipu3Haky JeMMOCTH LIEIIbIX YUCE

. OOBIKHOBEHHBIE M JIECATUYHBIC NPOOU, MPOLEHTHI, OCCKOHEUHBIE TMEPUOIUIYCCKUE
' npobu

1.3 PanmonaneHbie yncna. ApudMeTHYECKHUE ONIEpaIii C PallMOHATBHBIMU YHCIaMU

1.4 JlelicTBUTENbHBIE YUCIIa. APH(PMETHIECKHE OTIEPALIMH C ACHCTBUTEILHBIMU YUCIAMH

s [TpuOnmkEHHBIC BRIYUCIICHUS, TTPABIIIA OKPYTIICHHS, IPUKHUIKA U OIEHKA pe3yibTara
. BBIYHCIICHHUI
2 Anrebpanyeckue BbIpaXKEHUS

2.1 BykBeHnHble BeIpakeHUsI (BbIPaXXKEHUS C IEPEMEHHBIMHU )

5y Crenens ¢ menbiM nokazaresieM. CTeNeHb ¢ pallMoHAbHBIM MoKa3zaTesieM. CBoWcTBa
. CTETICHH

2.3 MHoro4IeHsl

24 AnreGpanueckast JpoOb

5 s ApudmeTnueckuii KOpeHb HATypalbHOW cTeneHu. JlelcTBUA ¢ apupMeTHUeCKUMU
' KOpHSIMHU HAaTypaJIbHOM CTENEHU
3 VYpaBHEHUs 1 HEPABEHCTBA

3.1 Lenble u 1poOHO-panioHanbHble ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUIN

3n Lensle u apoOHO-pallMOHANbHBIE HepaBeHCTBAa. CHCTEMBI M COBOKYIHOCTH
' HEPaBEHCTB

3.3 Pemienue TeKCTOBBIX 3a1a4
4 YucioBkle TOCIIEI0BATEIBHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsI IOCIEI0BATEILHOCTEH

4.2 Apudmerndeckast 1 reoMeTpuueckas nporpeccuu. opmyna CI0KHBIX MPOIEHTOB
5 OyHKINH

OyHKUA, cnocoOs! 3ananus GyHkiuuu. ['paduk dynakmmuu. O6macTh onpeneieHus u
5.1. MHOXECTBO 3HaueHud (pynkimu. Hymu dyskmum. [IpoMexyTkn 3HaAKONMOCTOSHCTBA.

[IpoMeXyTKH MOHOTOHHOCTH (yHKIMH. MaKCUMyMbl W MHHUMYMBI (DYHKIUH.




Haubonpiiee n HauMeHblee 3HaUeHUE (PYHKIIMU Ha TPOMEXYTKE

6 Koopaunats! Ha IPsIMO U INIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPAMHATHI HA IJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpuryps 1 UX CBOMCTBA
7.2 Tpeyronbauk
7.3 MHOroyrojapsHUKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepenne reoMeTpu4ecKux BEIMYHH
7.6 Bekropsl Ha m0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHosxecTBa
8.5 I'padbr




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJILHOIO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

* Maremaruka. Anrebpa: 7-i kitacc: 6a30BbIi ypOBEeHb: yUeOHHK; 15-¢ n3nanue,
nepepadborannoe Maxkaporue F0.H., Munatok H.I'., Hemkos K.W. u ap.; nox
penaknueit TenskoBckoro C.A. AxnnonepHoe 00mecTBo «M31aTenbcTBO
«IIpocsemienne»

» Maremaruka. Anreopa: 8-i kiacc: 6a30BbIi ypOBeHb: YUeOHUK; 16-¢ u3ganue,
nepepaboranHoe MaxkaporueB F0.H., Munarok H.I'., Hemkos K.W. u ap.; mox
penakuueit TensikoBckoro C.A. AxinonepHoe o01ectBo «M3aaTenbeTBo
«IIpocBenienue»

* MaTtemaruka. Anrebpa: 9-i kiacc: 6a30BbIl ypOBEeHb: yUeOHUK; 15-¢ uznanue,
nepepadboranHoe MaxkaperueB FO.H., Munatok H.I'., Hemkos K.W. u ap.; nox
penakiueit TensikoBckoro C.A. AkimonepHoe o0miecTBo «M3aaTenbcTBO

«IIpocsemienue»

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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