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NOACHUTENBbHASA 3AMNMUNCKA

Anrebpa sBnseTca ogHUM U3 OMOPHbIX KypCOB OCHOBHOMO oOLuero
obpasoBaHunda: OoHa obecneyvMBaeT M3yvyeHWe OpYrnx OUCUMMMNH, Kak
€CTECTBEHHO-HAY4YHOro, Tak U FYMaHUTaApHOro LUMKMOB, €€ OCBOEHUE
HeobxoauMO Ans NpoJoSmKeHus obpasoBaHMss M B MOBCEOHEBHOM
Xn3Hn. Passutne y o0O0yyarWMXCA Hay4YHbIX MPEeACTaBlEHUN O
NPOUCXOXOEHNUN M CYLUHOCTM anredbpaundecknx abcTpakuyuin, crnocobe
OTpaXXeHNda MaTeMaTU4YeCKOW HayKou SABMEeHUN U NpoLeccoB B nNpupoae
n obuwectse, ponn MaTeMaTU4eCcKoro MOAENMPOBaHMS B HayYHOM
MO3HAHUM M B MNpPaKTUKe CcrnocobCcTByeT (OPMUPOBAHUIO Hay4YHOro
MUPOBO33PEHNSA N KA4YECTB MbILUNEHUS, HEOOXOAUMbBIX ANs agantauun B
coBpemMeHHOM LmdpoBom obuiecTtee. N3yveHne anrebpbl obecnevnBaeT
pa3BuTUe ymeHust HabngaTtb, CpaBHUBATb, HAXOAUTb 3aKOHOMEPHOCTM,
TpebyeT KPUTUYHOCTM MBbILSIEHNSA, CMOCOOHOCTN aprymMeHTMpoBaHHO
oboCHOBLIBaTb CBOM  OENCTBUA M BbIBOAbI, OpMynupoBaThb
ytBepxaeHmnsa. OcBoeHne Kypca anrebpbl obecneuvMBaeT pasBuUTUE
NOrMYECKOro MbILIIEHUST 00YYaOLWMXCA: OHN UCMONb3YHT AeOYKTUBHbIE
N MHOYKTUBHbIE paccyXaeHusi, obobweHne U1 KOHKpeTM3auuio,
abcTtparmposaHme wn ananormo. O6ydeHne anrebpe npegnonaraet
3HauYUTENbHbLIM OO BEM CaMOCTOATENBHON OeATENbHOCTU 0byYatoLwmxcs,
MO3TOMY CaMOCTOATESNIbHOE pelleHMe 3ajadv sBhsieTCcs peanusauunen
AEeATENbHOCTHOrO NPUHLMNa obyyeHus.

B cTpyktype nporpammbl y4ebHoro Kkypca «Anrebpa» ans
OCHOBHOro obuwero obpas3oBaHWs OCHOBHOE MECTO 3aHUMaloT
cogepxaTtenbHO-MeToauYeckne nuHMM:  «4Hucna un - BbIYUCTIEHUNAY,
«Anrebpanyeckme BblpaxeHus», «YpaBHEHUS WU  HepaBeHCTBay,
«PyHKUMMY. Kaxgaa m3 aTtux cogepxaTenbHO-MeTOANYECKUX JIMHUN
pa3BMBaETCss Ha  MNPOTSHKEHUM  TPEX neT  M3YyYeHuss  Kypca,
B3aMMOOENCTBYsl C APYrMMM ero nuHusamn. B xoge mnayveHnst ydebHoro
Kypca obyvatomnmcs NPUXOANTCS NOrn4ecKkn paccyxaaTb,
MCNONb30BaTb TEOPETUKO-MHOXECTBEHHbLIA $A3blK. B cBA3M C 3Tum B
nporpammy y4yebHoro kypca «Amnrebpa» BKNHOYEHbl HEKOTOPbIE OCHOBDI
NOrVKM, npeacraBneHHble BO  BCEX  OCHOBHbIX  pasgenax
MaTtemaTuyeckoro obpasoBaHuMsi W CNOCOOCTBYKOLLME  OBMaAEHUIo
oOy4yalLlmnmMmMcs OCHOB YHMBEPCANbHOrO0 MaTeMaTU4eCcKoro A3blka.
CopepxaTenbHOM W CTPYKTYpPHOM OCOBEHHOCTbIO Yy4ebHOro Kypca
«Anrebpa» aBnNsieTCs ero UHTErpupOBaHHbLIN XapakTep.

CopepxaHue nuHum «4ucna n BblMUCNEHUS» CNYXUT OCHOBOMW ANs
AanbHenWwero Wu3yyeHuUst MartemaTuku, CcrnocobCcTByeT pasBuUTUIO Y
oOy4alolmnXca JNIOrMYEeCKoro  MblWNeHnsi, (OPMUPOBAHUID  YMEHUS
NoNb3oBaTbCA anropuTMamu, a Takke MpuobpeTeHnto MNpaKTUYECKNX
HaBbIKOB, HEOOXOAMMbIX ONsi MOBCEAHEBHOW XMU3HWU. Pa3BuTue noHATUS
O 4MCfe Ha YpOBHE OCHOBHOro obuiero obpasoBaHWsA CBA3AHO C
paunoHanbHbIMMU 1M MppaUUOHanbHbIMK - Ynucnamu, GOpPMMPOBaHNEM
npeacTtaBneHnn O OEeUCTBUTESNIbHOM 4ucne. 3aBeplieHMe OCBOEHMS
YNCNOBOW NIMHUN OTHECEHO K cpeaHemy obLieMy obpa3oBaHuio.



CopepxaHue aByx anrebpavyeckmx nuHun — «Anrebpanyveckue
BblpaXeHusl» U  «YpaBHEHUSs W  HepaBeHCTBa»  CNOcCoOCTByeT
dopMmupoBaHulo Yy  obydyarwmxca MaTtemaTMyeckoro  annapara,
HeobXxoaMMOro Ans pelleHns 3agad MmaTeMaTuKn, CMEXHbIX NpeaMeToB
N NPaKTUKO-OPUEHTUPOBAHHLIX 3adad. Ha ypoBHe OCHOBHOro obuiero
obpasoBaHnAa y4ebHbIM MaTepuan rpynnupyeTcsl BOKPYr paunoHanbHbIX
BblpaXkeHu. Anrebpa 4eMOHCTPUPYET 3HAYEHNE MaTeEMaTUKM KakK A3blka
AN MOCTPOEHUs MaTeMaTU4eCKUX Mogenewn, onmcaHus npoLeccoB U
SABMEHN peanbHoOro mupa. B 3agaum obyyeHus anrebpe BXoOAaT Takke
AanbHenlee pasBuTne anropuTMUYECKOro MbILWSIEHUS], HeoBXo4MMOro,
B 4aCTHOCTW, AN11 OCBOEHUSI Kypca WH(poOpMaTUKM, W oOBRageHue
HaBblkaMW OedyKTUBHbIX paccyxaeHun. [NpeobpasoBaHne CMMBOSbHbBIX
dopM cnocobCTByeT pasBuUTUIO BOOOpaXKeHusi, cnocobHocTen K
MaTemMaTU4eCKoMy TBOPYECTBRY.

CopepxaHne yHKUMOHAIbHO-rpauyeckon JIMHUKU HauerneHo Ha
nonyyeHme obyyalWMMUCA 3HaHUA O YHKUMAX KakK BaXHeunwewn
MaTemMaTuyeckon  MoAenu  Ans OnuMcaHus U UCcnefoBaHus
pa3HoOOpa3sHbIX MPOLECCOB W SABMEeHUA B npupode U obuiecTtse.
N3yyeHne maTtepunana cnocobCcTByeT pasBmTUIO Y 0D0YyYaoLLNXCA YMEHUS
MCMonb30BaTb  pas3nunyHble  Bblpa3uTenbHble  cpeacTBa  43blka
MaTeMaTUKU — CrlIOBECHble, CUMMBOJSIMYECKME, rpaduyeckne, BHOCUT
BKNag B opmMuMpoBaHWe nMpeacTaBfeHnin O poniv MaTemaTuku B
pasBUTUN LMBUNN3ALMN N KYTbTYpbI.

CornacHo y4dyebHomy nnaHy B 7-9 krnaccax usydaetcs yvyebHbIn
Kypc «Anrebpay», KOTOpbIA BKNOYAET crieytolne OCHOBHblE pasfesbl
cogepxaHusa: «Hucna n BbluMCneHnsay, «Anredbpanyeckne BblpaXKeHnsy,
«YpaBHeHUS 1 HepaBeHCTBay», « DYHKLNNY.

Ha mn3ydyeHune yyebHoro kypca «Anrebpa» otsoautcs 374 4acos: B
7 Knacce - 102 Yyaca (3 Yyaca B HeLent).



COOEPXXAHUE OBYYEHUA
7 KINACC

Yucna n BbluucneHus

[pobun OObIKHOBEHHbIE N AECATUYHbIE, Nepexon OT 0gHOM hopMbl
3anucu gpoben Kk gpyron. lNoHATME pauMOHanbHOrO 4Yucna, 3arnuchb,
CpaBHeHVe, ynopsgodnBaHue paumoHanbHbIX vyncen. ApudgmeTtmyeckme
AEeNCTBNA C pauuoHanbHbIMU Yyncnamu. PelueHue 3agad M3 pearnbHOW
NpakTUKM Ha YacTu, Ha apodw.

CTeneHb C  HaTypanbHbIM  MoOKasaTenem:  onpegeneHue,
npeobpasoBaHMe BbIPaXEHWA Ha OCHOBE OnpeaeneHus, 3anucb
6onblmnx ymucen. MNMpoueHTbl, 3annucb NPOLEHTOB B Buae Apobu n apobu
B BuAEe MNPOLEHTOB. TpM OCHOBHblE 3aJayM Ha MNPOLEHTLI, pelleHue
3agay 13 pearbHOW NpakTUKN.

[MpMeHeHne NpU3HaKOB AeNMMOCTU, pasrfoXeHne Ha MHOXUTEeNu
HaTyparbHbIX Y1Cen.

PeanbHble 3aBMCMMOCTW, B TOM 4uUcre npsMas wn obpartHas
NPONOPLNOHANTbLHOCTH.

Anrebpanyeckune BbipaxxeHuUsi

[lepeMeHHble, 4YnMcnoBoe 3Ha4vyeHWe BbIPAXEHUS C MNepeMeHHON.
[onycTumble 3Ha4YeHUs nepeMeHHbiX. [lpeactaBneHve 3aBUCUMOCTU
MeXay BenuyinHamu B Buae opmysibl. BbluncneHma no dpopmynam.
[MpeobpasoBaHMe OYKBEHHbIX BbIPAXEHUN, TOXAECTBEHHO pPaBHblE
BblpaXXeHusi, npasuna npeobpasoBaHnUss CyMM U MPOU3BEAEHUN,
npaBuna packpbITUA CKOOOK M NpuBeAeHUs No4OOHbIX cnaraemMbix.

CBouncTBa CTeNeHu ¢ HaTyparnbHbIM MoKasaTenem.

OpgHouneHbl M MHorouneHol. CTeneHb MHorouneHa. CnoxeHwue,
BblYMTAHME, YMHOXEHMEe MHoroyneHoB. ®Popmynbl COKpaLLEHHOro
YMHOXEHUNA: KBagpaT CyMMbl U KBagpaTt pasHocTn. dopmyna pasHOCTU
KBagpaToB. PasnoXxeHne MHOro4YsieHoB Ha MHOXUTENM.

YpaBHeHUA n HepaBeHCTBa

YpaBHeHME, KOpPeHb YpaBHEHWUd, npasuna npeobpaszoBaHnS
ypaBHEHNA, paBHOCUITBHOCTb YpaBHEHWUN.

JInHenHOe ypaBHEHMEe C OAHOM MEepPEeMEHHOM, YUCIO KOpHeW
NMMHENHOro YpaBHEHUS, PeLLUeHne NNHENHbIX ypaBHeHun. CocTaBneHue
ypaBHEHUA MO YCMOBUIO 3adadvn. PelleHne TeKkCcToBbIX 3ajady C
NOMOLLbIO YPaBHEHUM.

JInHenHoOe ypaBHeHME C [OBYMSI MEpPeMEHHbIMWU U €ero rpaduk.
Cuctema OByX NTMHENHbBIX YPaBHEHUW C ABYMS NepeMeHHbiMU. PelueHne
CUCTEM ypaBHEHMA cnocobomMm noacTaHoBkU. [lpumepbl pelueHns
TEKCTOBbIX 3aZa4 C MOMOLLbK CUCTEM YPaBHEHUMN.

PyHKLUN

KoopanHata TO4kM Ha npssMon. Yucnosble  MPOMEXYTKM.
PaccTosHne mexagy ABYyMS TOMKaMW KOOPAWUHATHOW MPSIMOMN.

[MpsimoyronbHasa cuctema koopamHat, ocn Ox n Oy. Abcuucca un
opAuHaTa TOYKM Ha KOOpAWHATHOW nriockocTu. [lpumepbl rpadukos,
3afaHHbIX opmyrnamu. YteHue rpadumkoB peasibHbIX 3aBUCUMOCTEWN.
[oHATMe dyHKunK. padmk dyHKUmM. CeoncTBa yHKUMK. JIMHenHas
dyHKUMS, ee rpaduk. ['padmk pyHkummn y = |x|. padmnyeckoe pelueHne
NMUHEWNHbIX YPaBHEHUN N CUCTEM JIMHENHbIX YPaBHEHUM.



MMAHUPYEMbBIE PE3YJIbTATbl OCBOEHUA TPOIrPAMMbDI
YYEBHOIO KYPCA «AJIFTEBPA» HA YPOBHE OCHOBHOIO
OBLLEIN0 O6PA3OBAHUA

JINYHOCTHBIE PE3YIJIbTATDI

JInyHOCTHLbIE pe3ynbTaTbl OCBOEHUS NPorpaMmbl y4eOHOro Kypca
«Anrebpa» xapakTepuayoTcs:

1) naTpMoTu4yeckoe BocnuTaHue:

NPOSABIIEHNEM MHTEpeca K NPOoLUrIOMY U HaCTOsALEeMY POCCUNUCKOW
MaTeMaTUKN, LEeHHOCTHbIM OTHOLUEHMEM K OOCTMXKEHUSIM POCCUMACKUX
MaTeMaTUKOB U POCCUNCKON MaTeMaTUYECKOWN LLKOSbI, K UCMONb30BaHMUIO
3TUX AOCTMXKEHUIN B APYrMX HayKax 1 NpuknagHblx cdepax;

2) rpaxaaHcKoe U AyXOBHO-HpPaBCTBEHHOE BOCNUTaHMUeE:

FOTOBHOCTbIO K BbIMOSIHEHMIO 064A3aHHOCTEN rpaxgaHuvHa u
peanusauun ero npas, NpPeAcTaBfieHNEM O MaTeEMaTUYECKMX OCHOBaX
OYHKUMOHUPOBAHUSA  pPas3fnyHbIX  CTPYKTYP, SBNEHUW, npouenyp
rpaxkgaHckoro obuiecTsa (Hanpumep, Bbl6OpbI, ONPOCHI), FOTOBHOCTLIO K
00CYyXOEHUI0 3TUYeCKMX npobremMm, CBSA3aHHbIX C  NpPakTUYeCKUM
NPUMEHEHNEM LOCTUXKEHUA HayKW, OCO3HAHWEM Ba)KHOCTW MOparibHO-
3TUYECKMX MPUHLUMNOB B OEATENBHOCTU YYEHOIO;

3) TpyAoBOe BOCNUTaHMe:

YCT@HOBKOW Ha aKTUBHOE y4acTue B PELLEHUN NPaKTUYECKNX 3agad
MaTemMaTU4YeCKou HanpaBnNeHHOCTH, OCO3HaHneM BaXXHOCTU
MaTemaTuyeckoro obpasoBaHUS Ha MNPOTSKEHUN BCEW >KU3HWU OIS
ycrnewHon  npodpeccuoHanbHONn  OeATENIbHOCTM U pasBUTUEM
HEOOXOAMMbIX ~ YMEHWUIW, OCO3HaHHbIM  BbIGOPOM M MOCTPOEHMEM
NHOMBUAYANbHOM TpaekTopum 06pas3oBaHUS U KU3HEHHbLIX Mf1aHOB C
YYETOM FINYHbIX NHTEPECOB N 06LECTBEHHbBIX NOTPEOHOCTEN;

4) actTeTU4ecKoe BoCcnuTaHue:

CMOCOBHOCTBIO K 3MOLIMOHANBbHOMY M 3CTETUYECKOMY BOCMHPUATUIO
MaTeMaTU4YeCcKknx OOBLEKTOB, 3a4ad, PeleHun, pacCyXOeHUn, YMEHWIO
BMAETb MaTemMaTMyeckme 3akOHOMEPHOCTU B UCKYCCTBE;

5) ULEHHOCTU Hay4YHOro No3HaHuA:

opueHTaunen B AeATENbHOCTU Ha COBPEMEHHYIO CUCTEMY Hay4YHbIX
npeacraBneHnn 06 OCHOBHbLIX 3aKOHOMEPHOCTAX Pa3BUTUS YeroBeKa,
npupoabl 1 obLecTsa, NOHMMaAHMEM MaTEMaTMYECKON HayKn Kak cdepbl
YenoBeYeckon OesATENIbHOCTU, 3TarnoB €€ pa3BuUTUS U 3HAYMMOCTU Ons
pasBuUTUa  UMBMIM3aLMK, OBNageHMEM  S3blkOM  MaTeMaTUKM U
MaTeMaTU4YeCKOM KynbTypOW Kak CpPeaCTBOM  MO3HaHUA  MUpa,
oBrageHnem NPOCTENLLMMMU HaBbIKaMu ncenegoBaTenbCKoM
AeATENbHOCTY;

6) dwm3nyeckoe BocnutaHue, dopMupoBaHue KynbTypbl
300pPOBbLS U IMOLIMOHANLHOIro bnaronony4us:

FOTOBHOCTbIO MPUMEHATH MaTeMaTU4YeCcKne 3HaHUS B MHTepecax
CBOEro 340pOBbsl, BeOeHMs 300poBOro obpasa Xu3Hum (34opoBoe
nuTaHne, cbanaHCMpPOBaAHHbBIN PEXUM 3aHATUN U OTAbIXa, perynspHas
domsnyeckasi akTMBHOCTb), COOPMMPOBAHHOCTLIO HaBblka pedhriekcuu,
NPU3HaAHMEM CBOEro npaesa Ha OWMOKY M Takoro e npaBa ApPYroro
YyeroBeka;

7) akonornyeckoe BocnutaHue:



OpveHTaunmen Ha nNpuUMEHeHMe MaTeMaTUyYecKux 3HaHun Ongd
peweHns 3agady B 06nacTM  COXPaHHOCTU  OKpyXatowen cpenbl,
NaHNPOBaHMA MOCTYMNKOB M OUEHKM UX BO3MOXHbIX MOCNeacTBUU Ond
oKpyXatowen  cpedbl, OCO3HaHMeM  rnobanbHOro  xapakrepa
9KONOrMyeckmx Npobnem u NyTen nx peLleHuns;

8) apanTaumMs K M3MEHSALWMUMCA YCNOBUAM CoOLMaribHON W
npupoaHon cpeabl:

FOTOBHOCTLIO K [OEUCTBUAM B YCIIOBUSAX Heonpeaesi&@HHOCTH,
MOBbLILWEHUIO YPOBHA CBOEW KOMMETEHTHOCTU 4epe3 MnpakTUYecKyto
AEeATeNbHOCTb, B TOM YMUCIle YMEHUWEe Y4UTbCA Yy ApYrnx Jogemn,
npnobpetaTte B COBMECTHON OeATeNbHOCTU HOBble 3HaHWS, HaBbIKN U
KOMMeTEHLMN U3 onbiTa OpYyrux;

Heob6X0aMMOCTLI0 B (DOPMUPOBAHMM HOBbIX 3HAHUW, B TOM 4uUChe
dopmynnpoBaTb naeun, NoHATUS, rmnotesbl 06 0b6beKTax U ABMEHUSIX, B
TOM 4YuUCre paHee Heu3BEeCTHbIX, OCO3HaBaTb AeMUUUTbI COBCTBEHHbIX
3HaHWN 1 KOMMETEHTHOCTEN, NaHMpPoBaTb CBOE pa3BUTUE;

CMOCOBHOCTBLIO OCO3HaBaTb CTPECCOBYID CUTyaLMIO, BOCMPUHUMATb
CTPECCOBYHD  CUTyaumto  Kak  Bbl30B, Tpebywouwmin  KOHTpMED,
KOppeKTMpoBaTb NPUHMMAEMbIE peLleHNa N OeUCTBUSA, opMynupoBaThb
N OLleHUBaTb PUCKU U NocnencTeus, opmMmpoBaTh OrbIT.

METAMNPEOMETHbDLIE PE3YJIbTATDI
NMo3HaBaTenbHble YHUBEpCalribHble y4eOHble AencTBUA

BasoBble nornyeckne 4eUCTBUA:

e BbIIBNATb W XapaKkTepu3oBaTb CYLLIECTBEHHbIE MPU3HAKK
MaTeMaTU4eckux OOBLEKTOB, MOHATWUW, OTHOLUEHWA  Mexay
MNOHATUAMM, dopmynmpoBaTtb onpeaeneHus MNOHATUN,
yCTaHaBnMBaTb  CYLWIECTBEHHbIN  MPU3HAK  Knaccudukaumm,
OCHOBaHMA ana  obobuweHns ©n  cpaBHEHUS,  KpUTepuu
NPOBOAUMOrO aHanuaa;

e BOCMPUHUMATD, dopmynmpoBaTtb n npeobpasoBbiBaTh
CY)XOEHUA: yTBEpAUTENbHbIE W OTpuuaTesNbHble, €ANHUYHbIE,
YacTHble 1 obLune, YCIOBHbIE;

e BbIIBNATb MaTeEMaTU4eCKMe 3aKOHOMEPHOCTW, B3aMMOCBS3N U
npoTuBopeunss B doakTax, [AdaHHblX, HabnwogeHnax wu
yTBEPXKAEHMSAX, npegnaratb  KpUTepMn  ANs  BbISIBIIEHUS
3aKOHOMEpPHOCTEN N NPOTUBOPEYNI;

e [OenaTb BbIBOAbl C  WUCMONb30BaHWMEM  3aKOHOB  JIOTUKW,
AEOYKTUBHbIX U NHOYKTMBHbIX YMO3aKITHOYEHUA, YMO3aKITHOYEHUN
Mo aHanoruu;

e pas3bupaTb [OoKasaTenbCTBa MaTEMATUYECKUX YTBEPXOEHWUN
(MpssMble 1 OT MPOTUBHOrO), MNPOBOAUTbL CAMOCTOATESILHO
HECNOXHble  Joka3aTenbCTBa  MaTeMaTudeckux  dakTos,
BbiICTpamMBaTb  aprymMeHTauuio, npuBoauMTb  MNpUMeEpbl U
KOHTpNpuMepbl, 060CHOBLIBaTb COOCTBEHHbIE PaCCYXOEHWS;

e BblOMpaTb cnocob peweHna y4vyebHon 3agayn (CpaBHMBATL
HECKONIbKO  BapuaHTOB  pelleHusi, BblbupaTb  Haubonee
NOOXOASAWMN € YY4ETOM  CaMOCTOATENbHO  BblAENEHHbIX
KpuTepues).



Ba3soBble nccnegoBatenbCKue AeUCTBUSA:

MCNONb30BaTb BOMPOCHI KaK WUCCreaoBaTENbCKUA MHCTPYMEHT
No3HaHU4, dopmynupoBaTtb BONPOCHI, dukcupyromne
npoTuBopeYvne, npobnemMmy, camMOCTOATENbLHO YCTaHaBMBaTb
MCKOMOE N faHHoe, hopMMpoBaTb rMNOTE3y, apryMeHTUpoBaTb
CBOI MO3UNLMI0, MHEHWE;

NpoBOANTL MO  CaMOCTOATENbHO  COCTaBfIEHHOMY  MnaHy
HECMNOXHbIN  3KCMEPUMEHT, Hebonblloe wuccnegoBaHve Mo
YCTaHOBIIEHUIO OCODEHHOCTEN MaTteMaTUyeckoro obbekTa,
3aBMCMMOCTEN OOBEKTOB Mexay cobowm;

CaMOCTOATENLHO (hopMynupoBatb 0606LWEHMs U BbIBOAbI MO
pesynbTatam MpoBeAEHHOro HabnaeHus, uccrnegoBaHus,
oLeHMBaTb JOCTOBEPHOCTb MOMYyYEHHbIX Pe3ynbTaToB, BbIBOAOB
N 0000LWEHNN;

NPOrHO3MPOBaTb BO3MOXHOE pa3BUTME npouecca, a Takke
BblABUraTb NPEeANoOSIOXKEHNSA O ero pasBuUTUM B HOBbIX YCINOBUSX.

Pa6oTta ¢ nicopmaumen:

BbISIBMSATb  HEAOCTATOYHOCTb WM  U3OLITOMHOCTb MHOpMaumn,
AaHHbIX, HEOBXOANMbBIX NSl PELLEHNS 3a4auu;

BblGupaTsb, aHanuampoBsaTb, cuctemMaTnsnpoBaTtb n
MHTEpNpeTupoBaTb MHAOPMAaLNIO pasfnyYHbIX BMOOB U OpM
npeacTaBneHuns;

BblGupaTb dopmy npeacrasneHns NHdopMaLnn n
NNNIOCTPUPOBATL pellaeMble 3aJadyn cxemamu, auarpammamu,
NHOW rpadomKomn 1 nx KoMGnHaumsamu;

OUEeHMBaTb  HAOEXHOCTb  MHopMaumMm Mo  KpUTEPUAM,
npeanoXeHHbIM yunternem nnm cthopMynmnpoBaHHbIM
CaMOCTOATESbHO.

KOMMyHI/IKaTVIBHbIe YHUBepcarbHbIle y‘-leﬁHble OeNCcTBUA:

BOCNpUHMMaTb U POPMYNnpoBaTb CYXOEHUS B COOTBETCTBUN C
YyCrnoBMSIMMU U LeNnsMn  OOLLEHNSA, SCHO, TOYHO, FPaMOTHO
BblpaXkaTb CBOK TOYKY 3PEHUS B YCTHBIX M MUCbMEHHbIX TEKCTaX,
AaBaTb MOACHEHMS MO XO4y pelleHus 3agavn, KOMMEHTUpoBaTb
NONYyYEeHHbIN pe3ynbTar;

B Xoge obOcyxaeHus 3agaBaTb BOMPOCbI MO CyWEeCTBY
obcyxgaemon  TeMb, npobnembl, pewaemon  3agauywu,
BbiCKa3biBaTb WOEW, HaAUENeHHble Ha MNOUCK peLLeHus,
COMOCTaBMATb CBOM  CYXAEHUA C  CYXOEHUSIMU  OpYyrnx
y4aCTHUKOB Auanora, ObHapyxuBaTb pasfMyune u CxXoacTBO
No3nLUnN, B KOPPEKTHOM dhopme (hopMynunpoBaTb pasHornacus,
CBOW BO3paXKeHUS;

npeacTaBnNATb pes3ynbTaTbl PELIEHUA 3agadvn, SKCNepUMEHTa,
nccnenoBaHns, MNpPoeKTa, CaMOCTOATENbHO BblIOMpaTb opmaTt
BbICTYNMEHNA C YY4ETOM 3agay npes3eHTaumMm nm 0ocobeHHOCTEN

ayouTopuu;
NOHMMaTb M  MCMOMb30BaTb MPeuMyLLeCTBa KOMaHOHOW U
NHANBMAYaNbHON paboThl npu peLleHnn YyYeOHbIX

MaTemMaTU4eCcKux 3agav;
NPUHUMAaTb LEeNb COBMECTHOW [EeATenbHOCTWU, MNNaHupoBaTb
opraHu3aLuMio COBMECTHOW paboTbl, pacnpenenats Buabl pador,



AoroBapuBaTbCsl, 00CyxaaTb npouecc M pesynbTaT paboTbl,
0600LaTh MHEHUS HECKONbKMX NIOAEN;

e Yy4yacTBOBaTb B rpynnoBbIX popmax padoTbl (06cyxaeHusi, obmeH
MHEHUSIMX, MO3rOBble LUTYPMbl WU OpYyrne), BbINOSIHATbL CBOMO
YacTb paboTbl M KOOPAMHMPOBATL CBOM OEUCTBUSA C OPYrMU
4YneHaMn KOMaHAbl, OLEeHMBaTb Ka4yeCTBO CBOEro Bkraga B
odwmMn  nNpoaykT No  KpuTepuaMm,  CHOOPMYMPOBAHHbLIM
y4yaCTHUKaMn B3aUMOLENCTBUSI.

PerynatTuBHble yHUBepcanbHble y4eOHble AeUCTBUA
CamoopraHunsauums:

e CaMOCTOATESIbHO COCTaBMATb MiaH, anropuTM peLleHnsa 3agadmn
(Mnn ero 4acTtb), BblbUpaTb CMOCOO peleHnss ¢ YY4ETOM
MMEIOLLNXCA  PEeCcypcoB UM COBCTBEHHbIX  BO3MOXHOCTEW,
aprymeHTMpoBaTb W KOpPPEKTUpOBaTb BapuaHTbl peLleHun C
Y4YETOM HOBOM NHpOpMaLMN.

CaMOKOHTpPOSb, 3MOLUMOHANbHbIA UHTENNEKT:

e BrageTb cnocobamm caMmonpoBEPKN, CAMOKOHTPOSS npoLlecca u
pesynbTata peleHns MatemaTMyYeckon 3agauu;

e npeaBuaeTb TPYOHOCTW, KOTOPble MOFYT BO3HWKHYTb MpU
peleHnn 3agayn, BHOCUTb KOPPEKTMBbI B AEATENIbHOCTb Ha
OCHOBE HOBbIX  ODOCTOATENbCTB, HaWOEHHbIX  OLIMOOK,
BbISIBIIEHHbIX TPYAHOCTEN;

e OLeHMBaTb COOTBETCTBUE pesynbTaTta AEeATENbHOCTU
MNOCTaBMAEHHON Lenn W  YCNoBUAM, OOBACHATb  MNPUYUHDI
OOCTWXKEHUS WU HEeAOCTMXKEHUS Uenu, HaxoauTb OLInOKy,
AaBaTb OLEHKY NpMobpeTEHHOMY OMbITY.

NMPEOMETHbIE PE3YJIbTATDI

K koHUy 0By4eHnsa B 7 knacce obydatomncss NonyynT crneayrowime
npeaMeTHble pe3ynbTaThbl:

Yucna u BblUUCNEeHUs

BbinonHaTb, codeTtasd  YCTHble W MUCbMEHHbIE  MPUEMBI,
apudpmMmeTUyeckme AENCTBUS C paLMOHanbHbIMU YUCaMMW.

HaxoguTb  3HA4YeHWA  YUCMOBbIX  BbIPAXEHUW,  NPUMEHATb
pa3HoobpasHble cnocobbl N NPUEMbI BbIYMCIEHUS 3HAYEHU OPOBHbLIX
BblpaXXeHUK, cogepxaLumx obblIKHOBEHHbIE N AECATUYHbIE APOOU.

[MepexoguTb OT ofgHOWM popMbl  3anMCKM  YUCEN K  Apyrou
(npeobpasoBbiBaTh OECATUYHYIO Apobb B OObIKHOBEHHY!O,
OObIKHOBEHHYIO B [OECATUYHYK, B 4aCTHOCTM B OECKOHEYHYH
AECATUYHYI0 Opo6b).

CpaBHuBaTb 1 ynopsiaouMBaTth paumoHarbHble Ynucna.

OkpyrnaTe ymcna.

BbINONMHATL NPUKMAKY M OUEHKY pe3yrbTaTa BbIYUCIEHUA, OLLEHKY
3Ha4YE€HNN YUCIIOBbIX BblpaXXeHU. BbINOMHATL 4ENCTBUSA CO CTENEHAMMU C
HaTypanbHbIMX NoKa3aTenamu.

MpMeHATb NPU3HAKN AOENMMOCTU, Pas3fioXeHWe Ha MHOXUTenu
HaTypanbHbIX Y1Cen.

PewaTtb NpakTUKO-OPUEHTMPOBAHHbIE 3a4aun, CBSA3aHHble C
OTHOLUEHMEM BENWUYMH, NPOMNOPLNOHANBHOCTBIO BEMNYNH, MPOLIEHTaMWU,



WHTEepnpeTupoBaTb  pes3ynbTaTbl pPelweHus 3ajady € Y4ETOM
OorpaHn4YeHnn, CBA3aHHbIX CO CBOMCTBAMM paccMaTpmMBaeMbIX OO bEKTOB.

Anrebpanyeckue BblpaXeHuUs

Ncnonb3oBaTb anrebpanyeckytro TEPMUHOMOTUIO U CUMBOJSIUKY,
NPUMEHSATb €€ B NpoLiecce ocBoeHnst yHebHoro matepuana.

HaxoguTb 3HayeHusi OyKBEHHbIX BbIpaXXeHU Npu  3afaHHbIX
3HaYEeHNAX NepeMeHHbIX.

BbinonHaTe npeobpasoBaHUs LENOro BblpaXXeHUst B MHOMOYSEH
npuBegeHnem nogobHbIX cnaraeMblX, packpbiTUeM CKOBOK.

BbINONHATL YMHOXEHME OAHOYSIEHA HA MHOrOYNIEH U MHOroudsieHa
Ha MHOrouYsieH, NPUMeHATb OpMynbl KBagpaTa CyMMbl U KBagparta
pasHOCTM.

OcyLLecTBNATL  pas3fioOXXeHNWe MHOrOYSIEHOB Ha MHOXUTENN C
MOMOLLbIO BbIHECEHUSI 3a CKOBKM 00Lero MHOXUTENS, rpynnMpOBKU
cnaraembix, NpMMeHeHNs POPMYI COKPaLLEHHOIO YMHOXEHUS.

MpyMmeHAaTb NpeobpasoBaHMst  MHOMOYNEHOB  ON9  peLleHusd
pasnn4YHbIX 3a4a4y U3 MaTtemMaTuKn, CMEXHbIX NpeaMeToB, N3 peasibHOu
NPaKTUKN.

Ncnonb3oBaTtb CBOMCTBa cTeneHen C HaTypanbHbIMU
nokasatensaMmm ons npeobpasoBaHUs BblpaXXeHUN.

YpaBHEHUA N HepaBeHCTBA

PewaTb NMHenHble ypaBHEHWS C OOHOW MEPEMEHHOW, MPUMEHSASA
npasuna nepexoga OT MUCXOOQHOrO ypaBHEHUS K PaBHOCWUITbHOMY €eMmy.
[MpoBepATb, ABNAETCS NN YUCITO KOPHEM YPaBHEHUS.

[MpuMeHATbL rpaduyeckme MeToabl Mpu  peLlleHnn  FIMHENHbIX
YpaBHEHUN U UX CUCTEM.

Moabupate npumepbl nNap 4ucen, SABMASAOWUXCA peLleHnem
NMMHENHOro YpaBHEHUA C ABYMSA NepeMeHHbIMMW.

CTponTb B  KOOPAWHATHOW  MFIOCKOCTUM  rpadouKk  JFIMHEMHOro
ypaBHEHNA C OBYMS MepeMeHHbIMU, NOoSb3ysachb rpadoMkoM, MPUBOLUTL
NpUMepbI peLLeHns YpaBHEHMUS.

Pewats cuctembl [OBYX JIMHEWHbIX YpaBHEHUA C  OBYMHA
nepeMeHHbIMU, B TOM Yucrie rpadouyecku.

CoctaBnsTe M pewaTtb JIMHEWHOE YpaBHEHWE WM  CUCTEMY
NMUHENHbIX YpaBHEHUM MO YCMOBUKO 3ajadn, MWHTepnpeTupoBaTb B
COOTBETCTBUM C KOHTEKCTOM 3aZayun NoSTIydeHHbIN pesynbTarT.

DYHKLUMU

N3o06paxaTb Ha KOOPAWHATHOM MPSIMON TOYKW, COOTBETCTBYHOLLME
3alaHHbIM KOOpAuHaTam, JIydn, OTPe3KW, WHTepBarnbl, 3anucbiBaTb
YNCNOBbIE MPOMEXYTKN Ha anrebpanyeckom A3bIKe.

OTmeyaTb B KOOpPAMHATHOW MIIOCKOCTM TOYKM MO 3aJaHHbIM
KoopAnHaTaMm, CTPOUTb rpaukn NUHENHbIX PyHKUMU. CTponTb rpadmk
DyHKUMM Y = [X].

OnunceiBaTb C NOMOLLBLIO (PYHKLMA U3BECTHbLIE 3aBUCUMOCTU MeXay
BEfIMYMHAMN. CKOPOCTb, BPEMS, pPaACCTOSAHME, LEHa, KONUYecTBo,
CTOMMOCTb, MPOU3BOANTENBHOCTL, BpeMsi, 06BEM paboThl.

HaxoanTb 3HavyeHne oyHKUMM NO 3HAYEHUIO €€ aprymeHTa.

[MoHnmaTb rpadmyecknin cnocod npeacTtaBneHNs w aHanusa
MHGOPMaLNK, WM3BNEeKaTb W UHTepnpeTupoBaTb WHGOPMAaLUID K3
rpagomkoB peanbHbIX npoLeccos n 3aBMICMMOCTEWN.



TEMATUYECKOE NMNIMAHUPOBAHUE 7 KITACC

Ne HanmeHoBaHue KonunyecTtBO YacoB
n/ 230CNOB U TeM K n AnekTpoHHbIe (UncpoBbie)
pa3a Beero OHTpOIbHbIE paKkTuyeckue o6paszoBaTenLHLIe pecypehl
n nporpamMmmbl paboTbl paboTbl
Yucna un
1 BbIYNCIEHUS. 25 1 bubnuoteka LUOK
PauvoHanbHble https://m.edsoo.ru/7f415b90
yucna
5 Anrebpanyeckne 57 1 Bbubnnoteka LLOK
BblpaXeHus https://m.edso0.ru/7f415b90
3 YpaBHeHus u 20 L Bbubnnoteka LLOK
HepaBeHCcTBa https://m.edso0.ru/7f415b90
4 KoopanHatbl n 24 1 Bubnuoteka LLOK
rpadoukun. PyHKUMN https://m.edso0.ru/7f415b90
5 lMoBTOpPEHNME N1 5 1 Bubnuoteka LLOK
obobLieHne https://m.edso0.ru/7f415b90
OBLUEE KOJIMYECTBO
YACOB INO 102 5 0
NMPOrPAMME



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

NOYPOYHOE NMIAHUPOBAHUE 7 KINACC

KonuyecTBO YacoB

ANEeKTPOHHbIe

Ne uudcpoBble
Tema ypoka [ata nsyyeHus
n/n Bcero KoHTponbHble paboTbl obpasoBaTenbHble
pecypcbl
MoHaTne https://m.edsoo.ru/f9344f
1 1 1 Hepens
pauuoHanbHOro Yncna ed
ApudmeTnyeckume
JencTBma ¢ https://m.edsoo.ru/67d29
2 1 1 Hepens
paumoHanbHbIMK ebc
yucnamm
ApudmeTnyeckume
JencTBma ¢ https://m.edsoo.ru/12a61
3 1 1 Hepens
paunoHanbHbIMU fcé
yucnamu
ApudmeTtnyeckume
EencTBus C A/m. .
4 a 1 2 Hepens https://m.edsoo.ru/d1ed8
paumoHanbHbIMK 25¢C
yucnamu
ApudpmeTtnyeckne
EencTBuA C Jlm. .
5 a 1 2 Hepens https://m.edsoo.ru/64d7b
paunoHanbHbIMU aab
ymucnamu
ApudmeTnyeckume https://m. ru/7
6 pnd L 2 Henens ttps://m.edso00.ru/7e666

OENCTBUs C

ef9



https://m.edsoo.ru/f9344fe4
https://m.edsoo.ru/f9344fe4
https://m.edsoo.ru/67d29ebc
https://m.edsoo.ru/67d29ebc
https://m.edsoo.ru/12a61fc6
https://m.edsoo.ru/12a61fc6
https://m.edsoo.ru/d1ed825c
https://m.edsoo.ru/d1ed825c
https://m.edsoo.ru/64d7baab
https://m.edsoo.ru/64d7baab
https://m.edsoo.ru/7e666ef9
https://m.edsoo.ru/7e666ef9

paunoHarbHbIMUA

yucnamm
CpaBHeHue,
https://m.edsoo.ru/ff5e7a
7 ynopsgo4nBaHue 3 Hependa 86
pauuoHanbHbIX Ynucen -
CpaBHeHue,
https://m.edso0.ru/37114
8 ynopsgodnsaHue 3 Hepgend bl
pauuoHanbHbIX Ynucen —
CpaBHeHue,
https://m.edsoo.ru/cbal4
9 ynopagovnsaHue 3 Hepens o9bb
paunoHanbHbIX Ynucen -
CteneHb C
https://m.edsoo0.ru/5481e
10 HaTyparnbHbIM 4 Hepens o5t
rnokasartenem -
CteneHb C
https://m.edsoo.ru/e6la7
11 HaTyparnbHbIM 4 Hepens dea
nokasartenem -
CteneHb C
https://m.edsoo.ru/bbd9of
12 HaTyparnbHbIM 4 Hepens ced
rnokasaTternem -
CTteneHb C
https://m.edsoo.ru/leee9
13 HaTypanbHbIM 5 Hepens 48
rnokasaTternem -
CTteneHb C
https://m.edsoo.ru/9c63e
14 HaTypanbHbIM 5 Hepensa

nokasaTternem

356



https://m.edsoo.ru/ff5e7a8e
https://m.edsoo.ru/ff5e7a8e
https://m.edsoo.ru/37114db1
https://m.edsoo.ru/37114db1
https://m.edsoo.ru/cba149bb
https://m.edsoo.ru/cba149bb
https://m.edsoo.ru/5481ee5f
https://m.edsoo.ru/5481ee5f
https://m.edsoo.ru/e61a7dea
https://m.edsoo.ru/e61a7dea
https://m.edsoo.ru/bbd9fce4
https://m.edsoo.ru/bbd9fce4
https://m.edsoo.ru/1eee9d8f
https://m.edsoo.ru/1eee9d8f
https://m.edsoo.ru/9c63e356
https://m.edsoo.ru/9c63e356

PelueHne oCHOBHbIX
3agay Ha gpoow,

https://m.edsoo.ru/d4bd3

15 - 5 Hepens

NPOLIEHTLI U3 pearbHOMN 736

NPaKTUKK

PelueHne oCHOBHbIX

3agay Ha gpoow, https://m.edsoo.ru/e45b6
16 - 6 Hegens

NPOLEHTbI U3 pearnbHom b9a

NPaKTUKK

PelieHne 0CHOBHbIX

3agad Ha gpobwu, https://m.edsoo.ru/b23c8
17 A o - 6 Hegens g

NPOLIEHTLI U3 pearbHOMN 519

NPaKTUKK

PelieHne 0CHOBHbIX

3agad Ha gpobwm, https://m.edso0.ru/d8c56
18 A Ap . 6 Hepensa . 4

NPOLEHTbI U3 pearnbHOm 58

NPaKTUKK

MpusHakn gennumMmocTu,

pasnoXxeHusa Ha https://m.edsoo.ru/fc66d
19 7 Hepens

MHOXUTENN c66

HaTypanbHbIX Ynucen

MpusHakn gennumMmocTu,

pasnoxeHuda Ha https://m.edsoo.ru/5527¢
20 7 Hepgens

MHOXUTENN 756

HaTyparnbHbIX Ynucen

PeanbHble https://m.edsoo.ru/67f1ff
21 7 Hepgens

3aBucumocTu. lNpamas

b3



https://m.edsoo.ru/d4bd3736
https://m.edsoo.ru/d4bd3736
https://m.edsoo.ru/e45b6b9a
https://m.edsoo.ru/e45b6b9a
https://m.edsoo.ru/b23c8519
https://m.edsoo.ru/b23c8519
https://m.edsoo.ru/d8c56f58
https://m.edsoo.ru/d8c56f58
https://m.edsoo.ru/fc66dc66
https://m.edsoo.ru/fc66dc66
https://m.edsoo.ru/5527c756
https://m.edsoo.ru/5527c756
https://m.edsoo.ru/67f1ffb3
https://m.edsoo.ru/67f1ffb3

n obpartHas

NPONOPLMOHANBHOCTH
PeanbHble
3aBsucumocTu. MNpsamas https://m.edsoo.ru/ae9c6
22 8 Hegens
n obpartHas a83
NPONOPLMOHANBHOCTH
PeanbHble
3aBucumocTu. MNpsamas https://m.eds00.ru/43c56
23 8 Hegens
n obpaTtHas 31b
NPONOPLMOHANBHOCTH
PeanbHble
3aBucumocTu. MNpsamas https://m.edso0.ru/774b4
24 8 Hegens
n obpaTtHas b2a
NPONOPLMOHANBHOCTH
KoHTponbHas paboTta
no treme https://m.edso0.ru/c898b
25 " 9 Hepenst
PaumnoHarnbHble dol
yucna"
https://m.edso0.ru/93
26 BykBeHHbIE BblpaXXeHUs 9 Hepens 6025 M.80500.1I2adt
https://m.edso00.ru/187
27 ®opmynbl 9 Hepens D3.n.easoo. e rac
8f4
o8 Dopmyib 10 Hepens https://m.edso00.ru/9c791
daf
lNepemeHHble.
https://m.edsoo.ru/acce8
29 [donycTnumble 3Ha4eHus 10 Hepens

nepeMeHHbIX

4d2



https://m.edsoo.ru/ae9c6a83
https://m.edsoo.ru/ae9c6a83
https://m.edsoo.ru/43c5631b
https://m.edsoo.ru/43c5631b
https://m.edsoo.ru/774b4b2a
https://m.edsoo.ru/774b4b2a
https://m.edsoo.ru/c898bd91
https://m.edsoo.ru/c898bd91
https://m.edsoo.ru/93aac6ce
https://m.edsoo.ru/93aac6ce
https://m.edsoo.ru/187ac8f4
https://m.edsoo.ru/187ac8f4
https://m.edsoo.ru/9c791daf
https://m.edsoo.ru/9c791daf
https://m.edsoo.ru/acce84d2
https://m.edsoo.ru/acce84d2

30

MpeobpasoBaHue
BYKBEHHbIX
BblpaXXeHnH,
pacKpbiTMe CKOBOK n
npusegeHne NnogobHbIX
cnaraembix

10 Hepens

https://m.edsoo.ru/dbeb8
f54

31

MpeobpasoBaHue
OYKBEHHbIX
BblpaXXeHuH,
pacKpbiTMe CKOBOK n
npuBeaeHne NogobHbIX
cnaraemblix

11 Hepensa

https://m.edsoo.ru/16d6¢c
c63

32

MpeobpasoBaHue
OYKBEHHbIX
BbIpaXXeHUH,
pacKkpbITUe CKOBOK U
npvBeaeHne nogobHbIX
cnaraemMblx

11 Hepensa

https://m.edso0.ru/91388
43a

33

lMpeobpasoBaHue
OYKBEHHbIX
BbIpaXXeHWUN,
pacKpbiTMe CKOBOK K
npueegeHne NnogobHbIX
cnaraemMbix

11 Hepensa

https://m.edsoo.ru/36549
lcd

34

CsowicTBa CTENEHU C
HaTypanbHbIM
nokasartenem

12 Hepens

https://m.edsoo.ru/6¢2c3
8ad



https://m.edsoo.ru/dbeb8f54
https://m.edsoo.ru/dbeb8f54
https://m.edsoo.ru/16d6cc63
https://m.edsoo.ru/16d6cc63
https://m.edsoo.ru/9138843a
https://m.edsoo.ru/9138843a
https://m.edsoo.ru/365491cd
https://m.edsoo.ru/365491cd
https://m.edsoo.ru/6c2c38ad
https://m.edsoo.ru/6c2c38ad

CBowicTBa CTENEHU C

Bubnnoteka LLIOK

35 HaTypanbHbIM 12 Hepens https://m.edsoo.ru/7f421
rnokasaTtenem Sde
CeowcTBa cTeneHn ¢ Bubnuoteka LLOK
36 HaTypanbHbIM 12 Hepens https://m.edsoo.ru/7f421
nokasartenem 8be
h Jim. . 2f
37 MHoro4neHsbl 13 Hepens ips://m.edso0.ru/82f3b
41d
https://m.edso00.ru/31f86
38 MHoro4neHsbl 13 Hepens DS-/m. Caseo. T
95b
CnoxeHue,
BblyMTaHUeE, https://m.edsoo.ru/b8efe
39 13 Hepens
YMHOXeHune 5b6
MHOro4YneHoB
CnoxeHwue,
BblYMTaHUeE, https://m.edsoo.ru/9ee9e
40 14 Hepens
YMHOX€eHue Saf
MHOro4YneHoB
CnoxeHwue,
BblYMTaHUE, https://m.edsoo0.ru/46584
41 14 Hepens
YMHOX€EeHue acf
MHOroYneHoB
CnoxeHwue,
BblYMTaHUeE, https://m.edsoo.ru/d1f97
42 14 Hepens
YMHOX€eHue af4

MHOrou4sneHoB



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/82f3b41d
https://m.edsoo.ru/82f3b41d
https://m.edsoo.ru/31f8695b
https://m.edsoo.ru/31f8695b
https://m.edsoo.ru/b8efe5b6
https://m.edsoo.ru/b8efe5b6
https://m.edsoo.ru/9ee9e5af
https://m.edsoo.ru/9ee9e5af
https://m.edsoo.ru/46584acf
https://m.edsoo.ru/46584acf
https://m.edsoo.ru/d1f97af4
https://m.edsoo.ru/d1f97af4

dopmynel

https://m.edsoo.ru/d9e7d

43 COKpaLLEHHOro 15 Hegens b5
YMHOXEHUS -
dopmynbl
PMYy . https://m.edsoo.ru/6e7de
44 COKpaLleHHOro 15 Hepens 53c
YMHOXEHUA -
dopmynbl
PMYy . https://m.edsoo.ru/1e63f
45 COKpaLLeHHoro 15 Hepens 5c
YMHOXEHUSA -
dopmynbl
. https://m.edsoo.ru/1e33a
46 COKpaLLEHHOro 16 Hegens 477
YMHOXEHUSA -
dopmynbl
. https://m.edsoo.ru/cc74a
47 COKpaLleHHOoro 16 Hepens 105
YMHOXEHUSA -
Pas3noxeHue
https://m.edsoo.ru/7ab3d
48 MHOrOYS1IEHOB Ha 16 Hepens 68t
MHOXUTENU -
PasnoxeHue
https://m.edsoo0.ru/b7548
49 MHOrO4S1IEHOB Ha 17 Hepens —
MHOXUTENN -
PasnoxeHune
https://m.edso0.ru/3c39f
50 MHOrO4S1IEHOB Ha 17 Hepens .
MHOXUTENN -
Pa3noxeHue https://m.edsoo.ru/a65bf
51 17 Hepens

MHOro4sieHoB Ha

4e2



https://m.edsoo.ru/d9e7deb5
https://m.edsoo.ru/d9e7deb5
https://m.edsoo.ru/6e7de53c
https://m.edsoo.ru/6e7de53c
https://m.edsoo.ru/1e63f25c
https://m.edsoo.ru/1e63f25c
https://m.edsoo.ru/1e33ad77
https://m.edsoo.ru/1e33ad77
https://m.edsoo.ru/cc74a1c5
https://m.edsoo.ru/cc74a1c5
https://m.edsoo.ru/7ab3d68f
https://m.edsoo.ru/7ab3d68f
https://m.edsoo.ru/b75487fd
https://m.edsoo.ru/b75487fd
https://m.edsoo.ru/3c39faa7
https://m.edsoo.ru/3c39faa7
https://m.edsoo.ru/a65bf4e2
https://m.edsoo.ru/a65bf4e2

MHOXUTEIN

KoHTponbHas paboTa
no Teme

https://m.edsoo0.ru/8e555

52 18 Hepens

"Anrebpaunyeckue A ba6

BblpaxxeHus"

YpaBHeHue, npasuna

npeobpasoBaHus

P P https://m.edso0.ru/c24c5

53 ypaBHeHu4, 18 Hepens 497

PaBHOCUNBbHOCTb -

ypaBHEHUN

IvHenHoe ypaBHeHWe C

OAHOWN NepeMeHHON, https://m.edsoo.ru/f865b
54 A P . 18 Hepens b

pelleHne NMHeNHbIX 539

ypaBHEHUN

IvHenHoe ypaBHeHWe C

OAHOWN NepeMeHHON, https://m.edsoo.ru/4f1a8
55 A P . 19 Hegens ps://m.edsoo.ru/4fla

pelieHne NMHenHbIX 771

ypaBHEHUN

IvHenHoe ypaBHeHWe C

OAHOWN NepeMeHHON, https://m.eds00.ru/39854
56 ; P - 19 Hepens . u

pelleHmne NMHEeNHbIX e3l

ypaBHEHNN

PeweHune 3apgay c Jim. .
57 Jal ) 19 Hepens https://m.edsoo.ru/db6el

NMOMOLLIbIO YpaBHEHUN i8b

PelweHnne 3agay c https://m. .ru/97444
58 O 20 Hepens ttps://m.edsoo.ru/9

NOMOLLbIO YpaBHEHUN

3d6



https://m.edsoo.ru/8e555ba6
https://m.edsoo.ru/8e555ba6
https://m.edsoo.ru/c24c5497
https://m.edsoo.ru/c24c5497
https://m.edsoo.ru/f865b539
https://m.edsoo.ru/f865b539
https://m.edsoo.ru/4f1a8771
https://m.edsoo.ru/4f1a8771
https://m.edsoo.ru/39854e31
https://m.edsoo.ru/39854e31
https://m.edsoo.ru/db6e1f8b
https://m.edsoo.ru/db6e1f8b
https://m.edsoo.ru/974443d6
https://m.edsoo.ru/974443d6

PelweHne 3apgay c

https://m.edsoo.ru/a812e

59 . 20 Hepensa
NOMOLLbIO YpaBHEHUN c46
PeweHn Y JIm. .
60 elweHue 3agad c ) 20 Hepens https://m.edsoo.ru/bacéd
MOMOLLbIO YpaBHEHUN did
JInHenHoe ypaBHeHue C
https://m.edsoo.ru/4b1ffl
61 OBYMSA nepemMeHHbIMN U 21 Hepens 96
ero rpagouk -
JInHenHoe ypaBHeHue C
https://m.eds00.ru/65672
62 OBYMSA NepeMeHHbIMU U 21 Hepens 8ca
ero rpagouk -
Cuctema gByx
- . https://m.edsoo.ru/569c4
63 NUHENHbIX YpaBHEHUN C 21 Hepens 9dd
OBYMSA nepemMeHHbIMN -
Cucrtema gByx
- . https://m.edso0.ru/424d8
64 NVHENHbIX YpaBHEHUN C 22 Hepens lce
OBYMSA nepemMeHHbIMN —
Cuncrtema aByx
- . https://m.edsoo.ru/abceb
65 NVHENHbIX YpaBHEHUI C 22 Hepens 656
OBYMSA nepemMeHHbIMN -
Cuncrtema aByx
. . https://m.edsoo0.ru/1567f
66 NMNHENHbIX YPaBHEHUN C 22 Hepens ach
OBYMSA nepemMeHHbIMN -
PelweHune cucrem https://m.edsoo.ru/283cc
67 . 23 Hegena
ypaBHEHUN lel
PelweHune cucrem /m. :
68 elleHne cucre 23 Hepens https://m.edsoo.ru/fdccfe

ypaBHEHUN

2e



https://m.edsoo.ru/a812ec46
https://m.edsoo.ru/a812ec46
https://m.edsoo.ru/bac6dd1d
https://m.edsoo.ru/bac6dd1d
https://m.edsoo.ru/4b1ff196
https://m.edsoo.ru/4b1ff196
https://m.edsoo.ru/656728ca
https://m.edsoo.ru/656728ca
https://m.edsoo.ru/569c49dd
https://m.edsoo.ru/569c49dd
https://m.edsoo.ru/424d81ce
https://m.edsoo.ru/424d81ce
https://m.edsoo.ru/a6ce5656
https://m.edsoo.ru/a6ce5656
https://m.edsoo.ru/1567fecb
https://m.edsoo.ru/1567fecb
https://m.edsoo.ru/283cc1e1
https://m.edsoo.ru/283cc1e1
https://m.edsoo.ru/fdccfe2e
https://m.edsoo.ru/fdccfe2e

PelwleHune cuctem

https://m.edsoo.ru/611ca

69 - 23 Hepens
ypaBHEHUN A 156
PeweHne cucrem JIm. .
70 eHue f: cTe 24 vepens https://m.edso0.ru/9a355
ypaBHEHUN ff9
PeweHwne cncrem https://m.edsoo.ru/f124a
71 - 24 Hepens
ypaBHEHUN c9a
KoHTponbHas paboTta
" < https://m.edso0.ru/57b39
72 no Teme "JInHenHbIE 24 Hepens 708
ypaBHeHnsa" -
KoopauHaTta To4kuM Ha https://m.edsoo.ru/a2373
73 . 25 Hepens
npamMmou 3d2
https://m. .
74 Yncnosble NPOMEXYTKU 25 Hepens etztgs fim.eds00.0u/e8211
https://m. .
75 Yncnosble NPOMEXYTKU 25 Hepens d;tps Hm.edsoo.nu/abf7at
Pacctoanune mexay
https://m.edsoo.ru/5cc9c
76 OBYMSA TOYKaMm 26 Hepens o5b
KoopaMHaTHOM NPSMOWN -
Pacctoanune mexay
https://m.edsoo.ru/22a3c
77 OBYMSA TOYKamMum 26 Hepens b6a
KoopaMHaTHOM NPSMOWN _
MpsmoyronsbHas
https://m.edsoo.ru/3b66d
78 cucTema KoopauHat Ha 26 Hepens 203
MNOCKOCTN -
MpsmoyronsbHas /Im. :
79 paAMOy 27 wenens https://m.edsoo.ru/fab8c

cucrema KoopanHat Ha

1bd



https://m.edsoo.ru/611ca156
https://m.edsoo.ru/611ca156
https://m.edsoo.ru/9a355ff9
https://m.edsoo.ru/9a355ff9
https://m.edsoo.ru/f124ac9a
https://m.edsoo.ru/f124ac9a
https://m.edsoo.ru/57b39728
https://m.edsoo.ru/57b39728
https://m.edsoo.ru/a23733d2
https://m.edsoo.ru/a23733d2
https://m.edsoo.ru/e8211e28
https://m.edsoo.ru/e8211e28
https://m.edsoo.ru/abf7afd9
https://m.edsoo.ru/abf7afd9
https://m.edsoo.ru/5cc9cc5b
https://m.edsoo.ru/5cc9cc5b
https://m.edsoo.ru/22a3cb6a
https://m.edsoo.ru/22a3cb6a
https://m.edsoo.ru/3b66d7e3
https://m.edsoo.ru/3b66d7e3
https://m.edsoo.ru/fab8c1bd
https://m.edsoo.ru/fab8c1bd

MJ1IOCKOCTH

Mpumepsl rpadukos,

https://m.edsoo.ru/d9cf7

80 27 Hepensa

3afaHHbIX hopMyriamu A 9cl

Mpumepbl rpadukos J/im. )
81 pumepbl rpad , 27 nenens https://m.eds00.ru/842b2

3aJaHHbIX opmyriamm d45

Mpumepsbl rpa J/Im. .
g2 prUMepbl rpacuKoB, 28 nenens https://m.eds00.ru/f8f647

3aaHHbIX popmynamm a4

UTteHune rpadumkos

https://m.edsoo.ru/cfadb

83 pearnbHbIX 28 Hepens 472

3aBUCUMOCTEN -

UTteHune rpadumkos

https://m.edsoo.ru/ba2f4f

84 pearnbHbIX 28 Hepgensa ”

3aBUCMMOCTEN -
85 lMoHATME PyHKUNN 29 Hepenga ggss://m.edsoo.ru/cc5ad
86 Mpadmk chyHKLMM 29 Hepens gggs://m.edsoo.ru/f8448
87 CeowncTtBa yHKLMI 29 Hepensa 2:25://m.edsoo.ru/20352
88 CsowictBa oyHKLMIA 30 Hepens 2225://m.edsoo.ru/11169
89 JInHenHaa pyHKUnA 30 Hepens gltzps://m.edsoo.ru/da725
90 JInnenHaa pyHKUNA 30 Hepens SIEEDS:”m'edSOO'mﬂgC?S
91 MocTpoeHune rpadmka 31 Hepens https://m.eds00.ru/68799



https://m.edsoo.ru/d9cf79c1
https://m.edsoo.ru/d9cf79c1
https://m.edsoo.ru/842b2d45
https://m.edsoo.ru/842b2d45
https://m.edsoo.ru/f8f647a4
https://m.edsoo.ru/f8f647a4
https://m.edsoo.ru/cfadb472
https://m.edsoo.ru/cfadb472
https://m.edsoo.ru/ba2f4ff4
https://m.edsoo.ru/ba2f4ff4
https://m.edsoo.ru/cc5ad997
https://m.edsoo.ru/cc5ad997
https://m.edsoo.ru/f84482b5
https://m.edsoo.ru/f84482b5
https://m.edsoo.ru/2c3527e1
https://m.edsoo.ru/2c3527e1
https://m.edsoo.ru/111696e6
https://m.edsoo.ru/111696e6
https://m.edsoo.ru/da7259c2
https://m.edsoo.ru/da7259c2
https://m.edsoo.ru/19c752fc
https://m.edsoo.ru/19c752fc
https://m.edsoo.ru/68799ddc

NNHENHON PYHKLNN

ddc

MocTpoeHue rpadmka

https://m.edsoo.ru/212d1

92 . 31 Hepens
NNHENHOW PYHKLNN A 8e7
93 Mpadhnk dyHKLMM Y =X| 31 Hepens ggzs://m.edsoo.ru/eZbcf
https://m.edsoo.ru/f4dfaf
94 Mpaduk pyHKUMK y =|X| 32 Hepens bcp >
KoHTponbHas paboTta
rno teme "KoopaunHaThbl
PA " https://m.edso00.ru/613c6
95 n rpadoukn. OyHkunn" / 32 Hepens 554
Bcepoccuickas -
nposepoyvHasa paboTa
MToroBasi KOHTposnbHas
abota / Jim. )
96 p ) 32 Hepens https://m.edsoo.ru/755ba
Bcepoccuickas bd3
nposepoyvHasa paboTa
MoBTOpPEHME OCHOBHbIX
MOHATUN N METOOOB J/Im. )
97 )il 33 Hepens https://m.edsoo.ru/3a654
Kypca 7 knacca, bod
o606LeHmne 3HaHun
MoBTOpPEHME OCHOBHbIX
MOHATUN N MET B JIm. )
98 o] eTodo 33 Hepens https://m.edsoo.ru/d7ff24
Kypca 7 knacca, 5a
o606LeHne 3HaHun
NoBTOpEeHNEe OCHOBHbIX J/Im. .
99 p 33 Hepens https://m.edsoo.ru/d12b3

MOHATUA N METOA0B

bod



https://m.edsoo.ru/68799ddc
https://m.edsoo.ru/212d18e7
https://m.edsoo.ru/212d18e7
https://m.edsoo.ru/e2bcf23e
https://m.edsoo.ru/e2bcf23e
https://m.edsoo.ru/f4dfafbc
https://m.edsoo.ru/f4dfafbc
https://m.edsoo.ru/613c655d
https://m.edsoo.ru/613c655d
https://m.edsoo.ru/755babd3
https://m.edsoo.ru/755babd3
https://m.edsoo.ru/3a654b9d
https://m.edsoo.ru/3a654b9d
https://m.edsoo.ru/d7ff245a
https://m.edsoo.ru/d7ff245a
https://m.edsoo.ru/d12b3b9d
https://m.edsoo.ru/d12b3b9d

Kypca 7 knacca,
o0b606LeHne 3HaHun

[MoBTOPEHNE OCHOBHbIX
MOHATUIA U METOAOB
Kypca 7 knacca,
0006LLEeHne 3HaHUM

100

34 Hepens

https://m.edsoo.ru/81ca2
fdi

[MoBTOpPEHME OCHOBHbIX
NOHATUN U METOO0B
Kypca 7 knacca,
o606LeHmne 3HaHumn

101

34 Hepens

https://m.edsoo.ru/53c2e
81f

MoBTOpPEHME OCHOBHbIX
NOHATUN U METOO0B
Kypca 7 knacca,
ob606LeHmne 3HaHumn

102

34 Hepens

https://m.edsoo.ru/9fcdb
dc9

OBLUEE KONMYECTBO
YACOB MO NPOIrPAMME

102



https://m.edsoo.ru/81ca2fd1
https://m.edsoo.ru/81ca2fd1
https://m.edsoo.ru/53c2e81f
https://m.edsoo.ru/53c2e81f
https://m.edsoo.ru/9fcdbdc9
https://m.edsoo.ru/9fcdbdc9

NMPOBEPAEMbIE TPEEOBAHUSA K PE3YJIbTATAM OCBOEHUSAA OCHOBHOW OEPA3OBATEJIbHOW
NMPOrPAMMBI 7 KINACC

nKpocleepﬂemoro lNMpoBepsieMble NpeaMeTHbIE pe3ynbTaTbl OCBOEHUSI OCHOBHOW oGpa3oBaTesibHOM
pesynbTara nporpamMmmbl OCHOBHOIo obuero oopasoBaHus
1 Yumcna mn BbluncneHms
11 BbINONHATL, co4veTas YCTHble W MNUCbMEHHbIE MNPUEMbI, apudMeTnyeckne LENCTBUSA C
' paunoHanbHbIMU YUcnamm
HaxoguTb 3Ha4YeHUs YMCNOBbLIX BbIPAXXEHUW, NPUMEHSTb pa3HooObpasHble Crnocobbl U MPUEMBI
1.2 BblYMCINIEHMA 3HAYEHUN APOOHbLIX BbIPAXEHWW, copepXawmnx OObIKHOBEHHblE W AECATUYHbIE
Apobu
Mepexoantb OT ogHOM POPMbI 3anNnUcK Yncen K gpyron (npeobpasoBbiBaTb AECATUYHYO APOOL B
1.3 OObIKHOBEHHYIO, OObIKHOBEHHYIO B [OECATMYHYIO, B 4YACTHOCTM, B OECKOHEYHYI AEeCATUYHYHO
Apo6b)
1.4 CpaBHuBaTb 1 ynopsiAouMBaTh paLMoHanbHble Ynucna
15 OkpyrnaTb umicna
BbINONHATL NPUKMOKY WM OUEHKY pes3ynbTata BblMUCIEHWUA, OLEHKY 3HaYeHUA YUCIOBbIX
16 BblpaXXeHWIN. BbINONHATL 4ENCTBUSA CO CTENEHAMM C HaTypanbHbIMK NokasaTensamm
1.7 MpMeEHATb NPU3HAKM ENMMOCTU, PA3NIOXEHNE HA MHOXUTENW HaTypanbHbIX YACEN

PewaTtb NMPaKTUKO-OPUEHTUPOBAHHbIE  3adauu, CBA3aHHblE C  OTHOLUEHMEM BEJTINYUH,
1.8 nponopunoHaribHOCTbIO BEJIMYUH, MNMpoLUeHTaMn, MHTepnpeTnpoBaTb pedyribTaTbl pelleHna 3aaav
C y‘-IéTOM OFpaHMHeHMIZ, CBA3aHHbIX CO CBOMCTBaMM paccmaTpmnBaeMblX obbekToB

2 Anrebpanyeckne BblpaXkeHus

2.1 Wcnonb3oBaTb anrebpanyeckylo TEPMMHOMOMMIO U CUMBOSMKY, MPUMEHSTb €€ B npouecce




OCBO€EHNA y4yebHOro maTtepumana

2.2 Haxoantb 3Ha4yeHnsi OYKBEHHbIX BbIpaXXeHWI NP 3a4aHHbIX 3HAYEHUAX NEPEMEHHbIX
23 BbinonHATb npeobpasoBaHUA LENoro BbIPaXEHUA B MHOrOYfIeH npuBedeHnemM nogobHbIX
' cnaraembix, packpblTueM cKoboK
24 BbINOMHATL YMHOXEHWE OAHOYNEeHa Ha MHOMOYfIeH U MHOrOYsieHa Ha MHOrOYreH, NPUMEHSATb
' doopmyrnbl KBagpaTa CyMMbl U KBagpaTa pa3HOCTU
25 OcyLwecTBNATb pasnoXeHne MHOrOYNIEHOB HA MHOXWUTENW C MOMOLLBK BbIHECEHUS 3a CKOOKM
' obLero MHOXUTENS, rPYNNUPOBKK craraemblX, MPUMEHEHNA (POPMYIT COKPALLEHHOIO YMHOXEHUS
26 MpMeHATb Npeobpa3oBaHWss MHOTOYSIEHOB AN PELUEHUs PasfuyHbIX 3a4ady M3 MaTemMaTuku,
' CMEXHbIX NPeaMEeTOB, U3 pearibHON NPaKTUKK
5 Mcnonb3oBaTb CBOWCTBa CTeNeHeW C HaTyparnbHbIMKM MoKasatenamu Ans npeobpasoBaHus
7 BbIpaXXeHUM
3 YpaBHEHUS N HepaBeHCTBa
PewaTb nuHeWHble ypaBHEHWA C OOHOW MNEepeMeHHOW, MNPUMEHss npaBuna nepexoga oT
3.1 MCXOOHOro YpaBHEHUSA K paBHOCUIBHOMY eMy. [lpoBepATb, SABASETCA fM YUCNO KOPHEM
ypaBHEHNS
3.2 MpumeHaTb rpaduyeckme MeToabl NPy peLleHnn NIMHENHbIX YPaBHEHUN N NX CUCTEM
Moabupate npumepbl nNap 4Yucen, SBMASIOWMXCS pelleHUMeM FMHENHOro ypaBHEHUsI C ABYMS
3.3 nepeMeHHbIMU
3.4 CTponTb B KOOPAMHATHOW MNIIOCKOCTU rpaduk NMMHENHOrO ypaBHEHUS C ABYMS NEPEMEHHbIMU,
' NoNb3yAch rpauKoM, NPUBOAUTL NPUMEPDI PELLEHNS YpaBHEHUS
3.5 PewaTb cuctembl ABYX MNMHENHBIX YPaBHEHWUA C ABYMSI NEPEMEHHbLIMU, B TOM YMUCHE rpadmnyeckn
36 CocTtaBndate 1 pewaTb JIMHENHOE ypPaBHEHWE UIM CUCTEMY JIMHENHbIX YPaBHEHMI MO YCIOBUIO

3agayun, MHTepnpeTnpoBaTtb B COOTBETCTBMN C KOHTEKCTOM 3aJa4n I'IOJ'Iy‘-IeHHbIIZ pesynbTtaTt




4 KoopanHaTtbl n rpadounkun. GyHKLnm
M3obpaxaTb Ha KOOpPAMHATHOM MPSIMON TOYKW, COOTBETCTBYKOLLME 3afaHHbIM KoopAuHaTam,
4.1 ny4un, OTPE3KKN, UHTEPBArbI, 3anNnCbiBaTb YNCIOBbLIE MPOMEXYTKM Ha anrebpanyeckom a3bike
4.2 OTmeyaTb B KOOPOUHATHOW MIIOCKOCTN TOYKU MO 3a4aHHbIM KoopAMHaTam
4.3 CTpouTb rpadukn fiMHenHbIX PyHKUMIA. CTponTb rpadmk yHKUMM y = |X|
OnucbiBaTb ¢ NOMOLWBID PYHKLMIA W3BECTHblE 3aBUCUMOCTU MeXOy Benu4MHaMun: CKOpPOCTb,
4.4 BpPEMS, pPacCTOsiHWE, LEHY, KONMMYecTBO, CTOMMOCTb, MNPOU3BOOUTENbHOCTb, BpeMs, OOBbEM
paboThbl
4.5 HaxoauTb 3HayeHne oyHKUMM MO 3HAYEHUIO e€ aprymeHTa
46 MoHumaTe rpaduyeckun crnocob npeacTaBneHUMss U aHanuMsa WHopmMaunn, wmseBnekatb U

NHTEpnpeTMpoBaTbh NHOPMaLMIO U3 rpadMKoB peanbHbIX MPOLECCOB U 3aBUCUMOCTEN




NMPOBEPAEMBbBIE 3JIEMEHTbI COOEPXXAHUA 7 KINACC

Kop lNMpoBepsieMbIn 3NeMeHT cofiepXXaHuA

1 Uncna u BbluncneHna

11 [pobn OOLIKHOBEHHbIE M OECATUYHbIE, Mepexod OT OAHOW dOopMbl 3anucu gpoben K Opyrown.

lMoHATMe paumoHanbHOro Y1cna, 3anucb, CpaBHEHUe, ynopsgodnBaHne paumoHarnbHbIX Yucen

12 ApudmeTnyeckne OeNCTBUA C paumoHarbHbiMU Yncnamun. PelleHne 3agad u3 peanbHOW NpakTUKn
' Ha YacTu, Ha apo6u

13 CTteneHb C HaTyparnbHbIM MoKa3aTenem: onpegerieHne, npeobpasoBaHUe BblipaXXEHUM Ha OCHOBE
' onpegeneHus, 3annucb 60nbLINX Yncern

14 lMpoueHTbI, 3an1cb NPOLIEHTOB B BMAeE ,u,pov6|/| n opobn B BUOE NpoLeHTOB. TpM OCHOBHblE 3afaun

Ha NPOLEHTLI, pelleHne 3a4ad N3 peasibHon NpakTUKn

15 [MprMeHeHWe NpM3HaKoB AENMMOCTU, PA3NIOXKEHME HA MHOXUTENW HaTypanbHbIX YACES

1.6 PeanbHble 3aBUCMMOCTH, B TOM Yuche npsiMasi u obpaTHas nponopumoHansHOCTU
2 Anrebpanyeckme BblpaxeHns

5 [MepemMeHHble, 4YUCNOBOE 3HA4YeHME BbIPaAXEHUsT C nNepeMeHHon. [onycTumble 3HaYeHus
1 NnepeMeHHbIX

2.2 lMpencraBneHne 3aBUCMMOCTU MeXAY BenMYMHaMn B Buae opmynbl. BelumcrneHunsa no oopmynam

2.3 MpeobpasoBaHme ByKBEHHbIX BblpaXXeHUIW, TOXOECTBEHHO PaBHbIE BblPaXXeHUs

2.4 CBouicTBa CTENeHN ¢ HaTyparnbHbIM NokasaTenem

5 OpHouneHbl M MHoroudneHbl. CTeneHb MHoroyneHa. CrioxeHue, BblYMTaHME, YMHOXEHue
> MHOrOYfIeHOB

26 dopmyrnbl COKpaALEHHOIO YMHOXEHUS: KBagpaT CyMMbl U KBagpaTt pasHocTu. dopmyna pasHoOCTU

KBaapaToB. PasnoxeHne MHOro4YsrieHoB Ha MHOXUTENN




3 YpaBHeHust
YpaBHEHNEe, KOpeHb YpaBHEHWsa, npaBuna npeobpasoBaHUA ypaBHEHUSl, PaBHOCUIIBHOCTb
3.1 ypaBHEHWI
3.0 JInHenHoe ypaBHeHWEe C OAHOM NepeMEeHHOW, YUCNO KOPHEeW IMHEWHOro ypaBHEHUSs, pelleHue
' NMUHENHBIX YpaBHEHW
3.3 CocTaBneHune ypaBHEHUI MO YCNoBuio 3agayn. PelueHne TEKCTOBbLIX 3aay C MOMOLLbIO YpaBHEHNI
3.4 JInHenHoe ypaBHeHWE C ABYMSA NepeMeHHbIMU U ero rpaduk
35 Cuctema ABYX NUWHEWHbIX YpaBHEHWA C OBYMsS NepeMeHHbIMW. PelueHne cucteMm ypaBHEHUN
' cnocobom noacTaHoBKU. [puMepbl pelleHns TEKCTOBbIX 3a4a4 C MOMOLLbIO CUCTEM YPaBHEHUI
4 KoopanHaTtbl n rpadunkn. dyHKUMn
4.1 KoopguHaTa TOYkM Ha NpsiMON
4.2 Yuncnosble NnpoMexyTku. PaccTosHne mexay ABYMsi TOMKaMy KOOPAUHATHOM NpsiMon
43 MpamoyronbHasa cuctema koopamHart, ocn Ox n Oy. Abcumucca n opanHaTa TOYKM Ha KOOpAMHATHOM
' MMOCKOCTU
4.4 Mpumepsbl rpacdurkoB, 3agaHHbIX hopMynamn. YteHne rpamkoB peanbHbIX 3aBUCMMOCTEN
4.5 MoHatne pyHkummn. Npadumk dyHkumnn. CBoncTea yHKUMI
4.6 JInHenHasn dpyHKumMs, eé rpaduk. Mpadmk pyHKUmMKM y = |X|
4.7 "padmnyeckoe pelieHne NMHENHbIX YPaBHEHNN U CUCTEM JNIUHENHbIX YPaBHEHUN




NMPOBEPAEMbBIE HA OI'3 NO MATEMATUKE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA
OCHOBHOW OEPA30OBATENbHOWU MPOrPAMMbl OCHOBHOIO OBLLUEFO OEPA30BAHUA

Kon npoBepsiemoro
TpeboBaHusA

MpoBepsieMbie TpeboBaHUA K NpeAMeTHbIM pe3yfibTaTaM OCBO€HUA OCHOBHOM
obpa3oBaTeNnibHOM NporpamMmMbl OCHOBHOIo obuiero obpasosaHus Ha ocHoBe ®I'OC

YMeHue oneprpoBaTb NOHATUSIMU: MHOXECTBO, NOAMHOXECTBO, onepauun Haa MHOXeCTBaMMu;
YMEHWe onepupoBaTb MOHATUAMMW: rpad, CBSA3HbIA rpad, OEepeBO, UMKM, MNPUMEHATb UX MpU
peleHnun 3agayvy; YMeHMe WUChonb3oBaTb rpaduyeckoe npeacTaBneHNne MHOXECTB AOns
onnucaHusi pearnbHbIX MPOLIECCOB M SIBMEHUN, MNPU pPeLleHun 3adad M3 Apyrnx y4ebHbIx
npeameToB

YMeHue onepupoBaTb MOHATUMSIMU: ONpederieHne, akcuoma, Teopema, [oKasaTenbCTBO;
yMeHMe pacrno3HaBaTb WCTUHHbIE W JOXHble€ BbICKa3blBAHWUS, MNPUMBOAUTL MpUMEPbl U
KOHTPMNPMMEPbI, CTPOUTb BbICKa3biBaHUS U OTPULIAHMS BblCKa3blBaAHWI

YMeHue onepupoBaTb MOHATUSMU: HaTypanbHOE 4MCIOo, MNPOCTOe W COCTaBHOE 4MUCHO,
AenNMMOCTb HaTyparbHbIX YUCES, MPU3HaKU OENMMOCTK, Lenoe Y4ucro, MOoAyNnb 4ucna,
obblkHOBEHHasa Apobb U gecaTndHas Apodb, CTaHAAPTHbLIA BUAG YMcna, paunoHanbHOe YM1CIIO,
nppaumoHanbHoOe 4uUcro, apudMeTU4ecKUn KeagpaTHbIA KOPEHb, YMEHWEe BbIMOMHATb
AENCTBMS C 4Yucnamu, cpaBHMBaTb W ynopsagounBaTb 4YUcna, MPeacTaBnsaTb 4ucra Ha
KOOPAMHATHOM MPSIMON, OKPYMATb Yucna; yMeHue fenaTb NPUKUAKY U OUEHKY pesynbTaTta
BbIYNCNEHUN

YMeHne onepupoBaTb MOHATUSIMU: CTEMEHb C LenbiM Mnokasatenem, apudpmeTnyeckui
KBagpaTHbIN KOpeHb, MHOrouvneH, anrebpanyeckas gpobb, TOXOECTBO; 3HAKOMCTBO C KOPHEM
HaTyparnbHOW CTeneHn Oonblle eauHWUbl; YMeHWe BbINOMHATL pacyéTbl Mo dopmynam,
npeobpas3oBaHns UenbiX, APOOHO-paLMOHanbHbIX BbIPaXXEHWA U BbIPAXEHUA C KOPHSMMU,
pasrnoXeHne MHOro4fieHa Ha MHOXWUTENW, B TOM YKCIEe C UCMONb30BaHMEM (POPMYS Ppa3HOCTH
KBaApaToOB U KBaapaTa CyMMbl U pas3HOCTM




YMeHne onepupoBaTtb MOHATUSIMU: YNCFIOBOE PaBEHCTBO, YpaBHEHUWE C OLHOW MepeMeHHOMN,
YMCMOBOE HEpPaBEHCTBO, HEPaBEHCTBO C MEpPEMEHHOW; YMeHWe pelwaTb JMHENHble W
KBaZpaTHble ypaBHEeHWUd, OpOOHO-paunoHanbHble YpaBHEHUS C OLHOW NepeMeHHOW, CUCTEMBI
ABYX NUHEWNHbIX YpaBHEHWN, NMHENHbIE HEpPaBEHCTBA U UX CUCTEMbI, KBagpaTHble U ApOBHO-
paunoHanbHble HepaBeHCTBa C OOHOW NepeMeHHOW, B TOM 4ucne Mnpu pelleHuu 3agad u3
ApYrMX NpeaMeToB U NPakKTUYeCKUX 3afad; YMeHue UCMNoNb30BaTb KOOPAWHATHYHO MPSMYI0 U
KOOPAMHATHYIO MIOCKOCTb AN N306paKeHnsa pelleHnin ypaBHEHNIA, HEPaBEHCTB U CUCTEM

YMeHve onepupoBaTb MOHATUAMU: PYHKUUS, rpadunk pyHKUMK, HYnM PYHKLUUK, NMPOMEXKYTKM
3HAKOMOCTOSIHCTBA, MPOMEXYTKM BO3pacTaHusi, ybObiBaHUS, Haubonbllee W HauMMeHbllee
3Ha4YeHMs1 YHKUUWU; YMEHWEe OnepupoBaThb MOHATUSIMU: MNpsiMasi NPONOPLIMOHANbHOCTD,
NUHeHas dyHKUMSA, KBagpaTudHas dyHKUMsi, obpaTHas MponopuMoHanbHOCTb, napabona,
runepbona; ymeHue CTpouTb rpadmkm OYHKUMI, MCNONb30oBaTh rpaduku Ans onpeneneHus
CBOWCTB MPOLIECCOB W 3aBUCUMOCTEN, AN pelleHns 3agay u3 apyrmx y4ebHbIx npeamMeToB U
pearnbHON XNU3HW; YMEeHWNe BblpaxaTb (POpMyriaMy 3aBUCUMOCTU MeXay BenmymMHamm

YMeHune onepupoBaTtb NOHATUSIMU: NOCNeN0BaTENbHOCTb, apudMeTMyeckasa n reomeTpmyeckas
nporpeccuun; ymeHue Mucnonb3oBaTb CBOWMCTBA MocrefoBaTeNlbHOCTEN, POPMYfbl CyMMbl U
obuwero YneHa Npu peleHun 3agad, B TOM yYucne 3agady M3 Apyrnx yy4ebHbix npegmeToB u
peanbHOWN XXN3HU

YMeHue peluaTb 3a4a4m pasHbIX TUMOB (B TOM YMCIe Ha NPOLEHTLI, 0NN U YacTu, ABUXEHMe,
paboTy, LieHy TOBapOB U CTOMMOCTb MOKYMOK W YCIyr, Hanoru, 3agadv u3 obnactu ynpasneHus
NMUYHBIMU U CeMelHbIMM (MHAHCaMW); YMEHWEe COCTaBNATb BbIPAXEHUS, YpaBHEHUs,
HepaBeHCTBa WM CUCTEeMbl MO YCIOBUIO 3afauyu, WccrefoBaTb MOMyYEHHOE peLleHve U
oLieHMBaTb NPaBAONOA0GHOCTb NOMyYeHHbIX Pe3yrnbTaToB

YMeHve onepupoBaTb MOHATUAMU: Urypa, TOYka, OTPEe3oK, npsiMasi, fyd, rfloMaHasi, yrofn,
MHOrOyroflbHUK,  TPEYrofbHWUK, pPaBHOOEAPEHHbIN U PABHOCTOPOHHUI  TPEYroNbHUKW,




NPSIMOYrofibHbIM  TPEYrofnbHUK,  MeguaHa, ©fuccekTpyca UM BbiCOT@  TPeyrofibHUKa,
YeTbIPEXYrONbHYK, NapannenorpamMmm, pomb, NPAMOYrosibHWUK, KBagpaT, Tpaneuus; OKPY>KHOCTb,
Kpyr, KacaTernbHas; 3HaKOMCTBO C MPOCTPaHCTBEHHbIMU (buUrypamu; ymeHue peluaTtb 3agayu, B
TOM 4ucne u3 [MOBCEAHEBHON XW3HW, Ha HaxXOXOEHWEe T[eOMEeTPUYECKMX BENUYMH C
NnpUMeHeHNeM N3y4yeHHbIX CBONCTB puryp n goaktos

10

YMeHne onepupoBaTb MOHATUSIMU.  PaABEHCTBO  (OUryp, PaBEHCTBO  TPEYroflbHUKOB;
napannenbHOCTb U NeprneHanKyNsPHOCTb MPSAMbIX, YrON MeXay npsiMbIMW, NepreHauKynsp,
HaknoHHasi, Npoekuusi, nogobue uryp, NoAoGHbIE TPEYroNbHUKA, CUMMETPUS OTHOCUTENBHO
TOYKM M MPSMON; YMEHME pacrnosHaBaTb PaBEHCTBO, CMMMETpUO W nopobue duryp,
napannenbHOCTb U NEPNEHANKYNSPHOCTb NPSIMbIX B OKPY’KaloLWem Mupe
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YMeHue onepmpoBaTtb MNOHATUSAMW: ANWHA, PacCTOsiHME, Yron (BennymHa yrna, CUHYC U KOCUHYC
yrna TpeyronbHuKa), nnowagb; YMEeHMe OLeHMBaTb pasMepbl NpegMeToB M OOBLEKTOB B
OKpYXXalLWeEM MUPE; YMEHNE NPUMEHATL POPMYIbl NepuMeTpa 1 NroLwagm MHOroyrofibHUKOB,
ANMHBI OKPY>KHOCTU M nnowagn Kpyra, obbema npsasMOYrofibHOro napannenenunena; yMeHue
NPUMEHSTb MPU3HAKNM paBEHCTBA TPEYrofibHUKOB, TEOPEMY O CYyMME YIIIOB TPEYrosibHuKa,
Teopemy lNMndaropa, TPUroHOMETPUYECKNE COOTHOLLEHNSA ONSA BbIYUCIIEHNS ONTMH, PACCTOSIHUN,
nnowanen

12

YMeHue nzobpaxatb nrockue urypbl U MX KOMBMHaLMK, NPOCTPAHCTBEHHbIE OUTrypbl OT PYKM,
C MOMOLLLI0 YEPTEXKHbIX MHCTPYMEHTOB W 3MEKTPOHHbLIX CPEACTB MO TEKCTOBOMY UMK
CUMBOSbHOMY OMUCaHUIO
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YMeHve onepupoBaTb MOHATUSMW: NPSMOYrofibHasi cMcTemMa KOOpAWHAaT, KOOPAMHATbLI TOYKW,
BEKTOpP, CyMMa BEKTOpPOB, MPOM3BEAEHME BEKTOpa Ha YMCRo, CKanspHoe npousseneHue
BEKTOPOB; YMEHWE MCMosb3oBaTb BEKTOPbl M KOOPAMHATLI AN NpeAcTaBfeHust OaHHbIX U
pelleHus 3agady, B TOM Yncne U3 apyrmx y4ebHbix npeaMeToB 1 pearibHOM KU3HM
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YMeHve onepupoBaTh NMOHATUSIMU: CTONOUKOBbLIE U KPYroBble AvarpaMmbl, Tabnuubl, cpeaHee




apudmeTnyeckoe, MeauaHa, Haubonbluee W HavMeHbllee 3HayeHusl, pa3max 4MCroBOro
Habopa; ymeHue Wu3BnekaTb, WHTepNpeTupoBatb W npeobpasoBbiBaTb WHGOPMaLMIO,
npeacTaBfeHHylo B Tabnuuax u Ha guarpammax, OTpakatoLlyld CBOMCTBA M XapaKTepUCTUKM
peanbHbIX MPOLECCOB W SIBMEHWUA; YMEHWe pacno3HaBaTb W3MEHYMBbIE BEMWYMHbI B
OKpYy)xatoLLeM Mupe
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YMeHve onepupoBatb  MOHATUAMM:  CryYarMHbI  OMbIT  (CNyYaWHbIA  SKCMEPUMEHT),
anemMeHTapHoe cobbiTue (dnemMeHTapHbIA UCXO0A) CryyYanHoro ornbiTa, criydamHoe cobbiTue,
BEPOATHOCTb COObLITUS; YMEHWE HaxOoAUTb BEPOATHOCTM CryyYaWHbIX COObITUA B OnbiTax C
PaBHOBO3MOXHbIMW ~ 3fIEMEHTapHbIMU  COBLITUAMU;  YMEeHue pelwatb 3afjadv MeTOoAOoM
opraHn3oBaHHOro nepebopa u ¢ MCNOSb30BAHMEM MpaBuia YMHOXEHUS; YMEeHME OLeHMBaTb
BEPOSATHOCTM pearbHbIX COObITUN N ABMEHNA, MOHUMATb POSflb NPAaKTUYECKN AOCTOBEPHbLIX Y
MarnoBepPOATHbIX COBbLITUN B OKpyXawLWeM MUpe U B XWU3HW, 3HAKOMCTBO C MOHATUEM
HEe3aBMCUMbIX COObITUI; 3HAKOMCTBO C 3aKOHOM OONbLUMX YMCEN N €ro pPosnbi B MaCCOBbIX
SABMEHUNAX
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YMeHve BblGMpaTb MNOAXOAALWMIA WU3YYEHHbI MeTOA4 [ANs pelleHus 3adayv, MNpUBOLMTb
npyMepbl MaTeEMaTUYECKNX 3aKOHOMEPHOCTEN B NPUPOAE U XU3HW, pacno3HaBaTb NposiBrieHne
3aKOHOB MaTemMaTUKM B MWCKYCCTBE, ONUCbIBaTb OTAENbHble BblAaloWMecs pesynbrathl,
nony4yeHHble B X04e pasBuUTUS MaTeMaTuKU Kak Hayku, NpMBOLAMTb NPUMepbl MaTteMaTuyeckux
OTKPbITUA U NX aBTOPOB B OTE€YECTBEHHOW U BCEMUPHON NCTOPUN




NMEPEYEHb 3JIEMEHTOB COAEP>XXAHUA, MPOBEPAEMbBIX HA OI'3 NO MATEMATUKE

Kop MpoBepsieMbIn 3NeMeHT cofiepXaHusa
1 Yucna v BblMMCTIEHNSA
1.1 HatypanbHble u uenble yucna. lNpusHakm 4enMmocTy Lernbix Yncen
1.2 OB6bIKHOBEHHbIE U AeCATUYHbIE Ap0obK, NpoLEeHThl, beCKOHEYHbIE Nepnognyeckme apoobu
1.3 PaunoHanbHble Yncna. ApudmeTtmyeckne onepaumm ¢ paumoHanbHbIMU YUCamm
1.4 [encteutensHble Yncna. ApupmeTnyeckue onepaumm ¢ 4eNCTBUTENbHbIMU YCaMn
15 [MpnBNMXEHHbIE BbIMUCIEHNS, NPaBUSIa OKPYINEeHNs, NPUKUAKA U OLEHKa pesynbTaTta Bbl4MCIEHUN
2 Anrebpanyeckune BblpaXeHus
2.1 ByKBEHHbIE BblpaXXeHWs (BblPpaXKeHUS C NepPEMEHHbIMW)
2.2 CTteneHb C LenbiM nokasaTtenem. CTeneHb ¢ paumoHanbHbIM nokasaTtenem. CBONCTBA CTENEHU
2.3 MHoroyneHsbl
2.4 Anrebpanyeckas gpobb
o5 ApudmMeTnyecknin KopeHb HaTypanbHOW cTeneHn. [encteus ¢ apupMeTUYeCKUMM KOPHAMMU HaTyparbHOM
CTeneHu
3 YpaBHEHUS N HepaBEeHCTBa
3.1 Llenble n apobHo-paLmoHanbHble ypaBHEHUS. CUCTEMbI U COBOKYMHOCTU YpaBHEHWM
3.2 Llenble n apobHo-paLmoHanbHble HepaBeHcTBa. CUCTEMbI M COBOKYMHOCTU HEPABEHCTB
3.3 PelueHune TekcToBbIX 3aaau
4 Yucrnosble NocnefoBaTenbHOCTH
4.1 [MocnegoBaTenbHOCTU, CNOCOBbLI 3a4aHNsa NOCNeaoBaTeNbHOCTEN
4.2 ApudmeTnyeckasa n reomeTpuyeckas nporpeccumn. opmMyria CrioXxHbIX NPOLEHTOB
5 QyHKUMN
®dyHKUMA, cnocobbl 3agaHna yHkuuKn. paduk dyHkumn. O6nactb onpegeneHns M MHOXECTBO 3HaYeHUN
5.1. QYHKUMK. Hynu pyHKunK. NMpomexyTkn 3HakonocTosiHCTBA. [MpOMEXYTKM MOHOTOHHOCTU (OYHKLMN. MaKkCUMyMbl n

MUHUMYMbI C*)yHKLI,I/II/I. Haunbonbliee n HauMeHbLLee 3Ha4YeHne (byHKLl,I/II/I Ha NMPOMEXYTKe




6 KoopanHaTtbl Ha NPAMOK U MII0CKOCTU
6.1 KoopanHaTHasa npsamas
6.2 [ekapToBbl KOOPAUHATLI HA NJTOCKOCTU
7 ‘eomeTpus
7.1 ["eomeTpuyeckme purypbl 1 UX CBOMUCTBA
7.2 TpeyronbHuK
7.3 MHOroyronsHuMKn
7.4 OKpY>XHOCTb 1 Kpyr
7.5 iamepeHne reoMmeTpruyecKnx BeNNYmnH
7.6 BekTopbl Ha NIIOCKOCTH
8 BepoaTHOCTb 1 cTatnucTmka
8.1 OnucartenbHasa cTatucTuka
8.2 BepodaTtHocTb
8.3 KombuHaTopuka
8.4 MHoxecTBa
8.5 "padobl
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