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HOACHUTEJIBHAA 3AIINCKA

Anrebpa siBIsieTCSI OHUM M3 OMOPHBIX KYpPCOB OCHOBHOI'O OOIIETO OOpa3OBaHMS:
OHa O00ECIMEeYMBAECT W3YUYCHHE IPYTrUX NUCIUIUINH, KaK €CTeCTBEHHO-HAy4YyHOTO, TaK U
T'YMaHUTApPHOTO LHUKJIOB, €€ OCBOCHHUE HEOOXOAMMO JJIsl MPOJOKEHUsI 00pa30BaHuUs U B
MOBCEAHEBHON >ku3HU. Pa3BuTue y oOydalmMXCSd HAay4YHBIX MPEICTABICHUN O
MPOUCXOXKIEHUU M CYIIHOCTH alredpandyeckux aOcTpakiuii, crnocobe OTpaxKeHus
MaTeMaTU4YeCKOM HayKOW SBJICHUNW M TPOIECCOB B TMPUPOAE U OOIIECTBE, POJIU
MaTeMaTHYECKOTO MOJCIMPOBAHUS B HAyYHOM IIO3HAHUU U B MPAKTHUKE CIOCOOCTBYET
dbopMUPOBaHUIO HAYYHOTO MHUPOBO33PECHHUS U KAYECTB MBIIIJICHUS, HEOOXOAUMBIX s
aJanTaliid B COBpPEMEHHOM Lu(poBoM oOmiecTtBe. M3yuenne anreOpsl obecrieurBaeT
pa3BuUTHE YMEHUs HaOMIOJaTh, CpPaBHUBATh, HAXOJWTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTHA MBIIUICHHS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM
JNeUCcTBUST W BBIBOIBI, (opMymnupoBaTh yTBepxkaeHus. OcBoeHue Kypca aiareopbl
oOecrieurBaeT pPa3BUTHE JIOTUYECKOTO MBIIIJICHUS OOYYarONIUXCS: OHHM HCIOIB3YIOT
JNEyKTUBHBIC W WHAYKTUBHBIE PACCYXJCHMs, 0000IeHne U KOHKPETHU3AIUIO,
a0cTparupoBanue u aHajoruro. OOydeHue anreOpe MmpesarnonaraeT 3HaAYUTEIbHBIA 00bEM
CaMOCTOSITEJILHON JESATEILHOCTH OOYYaIOIIUXCs, MOATOMY CaMOCTOATEIBHOE pelieHne
3a/1ay SBJSIETCS peanu3anuei AesiTeIbHOCTHOTO IPUHIIUITA 00yUYeHUS.

B crpykrype mnporpamMmbl yueOHOTO Kypca «Anredpa» Mjis OCHOBHOTO OOIIETro
o0pa3oBaHHs OCHOBHOE MECTO 3aHMMAIOT COJAEpPKATEIbHO-METOANYeCKUe JIUHUM: «Yucna
U BBIYUCICHHS», «ANTeOpanyecKkue BBIPAKEHUS», «YPaBHEHUS U HEPABEHCTBAY,
«DyHkuun». Kaxngas w3 3THUX coAepKaTeIbHO-METOAWYECKUX JIMHUM pa3BUBAETCS Ha
OPOTSHKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOAEHCTBYS C OPYTMMH €ro JHUHUSMH. B
XOJIe M3Y4YeHHUs: y4eOHOro Kypca OOydarolmUMCs TPUXOAUTCS JIOTHUECKH PacCyXKIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN A3BIK. B CBSI3H € ATHM B mporpaMMmy y4eOHOTO
Kypca «Aunredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTMKH, MPEICTABIEHHBIE BO BCEX
OCHOBHBIX pa3Jieiax MaTeMaTH4YeCKOro oO0pa3oBaHUsI M CIOCOOCTBYIOIIME OBJIAJICHUIO
OoOy4JaromMMHCS OCHOB YHHUBEpPCAJbHOTO MaTemMaTH4eckoro s3bika. CopjepkaTenbHOU U
CTPYKTYPHOH  OCOOCHHOCTBIO  y4eOHOTO  Kypca  «AnreOpa»  SBISETCA  €r0
MHTETPUPOBAHHBIN XapaKTep.

Conepxxanue JTUHUU «Yucaa ¥ BBIYKCICHUS» CIYXUT OCHOBOM ISl JajbHEUIIETro
M3YUYEHUsS] MaTeMaTHUKHU, CHOCOOCTBYET PAa3BUTHIO Yy OOyYarollUXCi JIOTHYECKOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHUSI  TMOJb30BaThCA  aJrOPUTMAMH, a  TakKxKe
MPUOOPETCHUIO TMPAKTHYECKUX HABBIKOB, HEOOXOIWMBIX I TIOBCEIHEBHOW JKHU3HHU.
Pa3Butrie MOHATHS O YHUCJIE HAa YPOBHE OCHOBHOTO OOIIEro OOpa30BaHMs CBS3aHO C
pPaIMOHAILHBIMU W UPPAlMOHATBHBIMA YHCTIaMU, (OPMHUPOBAHHWEM TMPEACTABICHUN O
JNEUCTBUTEIIBHOM YHCIIE. 3aBEPIICHUE OCBOCHHUS YMCIIOBOW JIMHUM OTHECEHO K CPEIHEMY
00111eMy 00pa30BaHUIO.



CopepxaHue ABYX anreOpamdyecKux JUHUN — «ANreOpanyeckue BBIPAXKECHUS» U
«YpaBHEHHsI W HEpPaBEHCTBa» CHOCOOCTBYeT (OPMUPOBAHUIO Yy O0OyYaroUIUxcs
MaTeMaTUYeCcKOro amnmapara, He0OXOJUMOTO ISl pEeUIeHUs 3a/lay MaTeMaTHUKU, CMEXHBIX
NpPEIMETOB W TNPAKTUKO-OPUEHTUPOBAHHBIX 3ajady. Ha ypoBHE OCHOBHOro oOIIEro
oOpa3oBaHus Y4e€OHBIH MaTepHall TPYNIUPYETCS BOKPYT PalMOHAIBHBIX BBIPAKEHUH.
Anrebpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKH KakK s3blKa JJIA TOCTPOCHHUS
MaTeMaTUYeCcKUX MoJeNied, OMUCaHUs MPOLIECCOB U SBJICHUI peaabHOro mupa. B 3amaun
oOydeHHsl anredpe BXOAAT TAKXKe JNajbHEHIIee pa3BUTUE AITOPUTMHUYECKOTO MBIIUICHHUS,
HEOOXOJMMOI0, B YAaCTHOCTH, JJII OCBOEHHUS Kypca HWH(GOpPMATHUKU, W OBJIaJCHHUE
HaBbIKAMU  JI€YKTUBHBIX  paccyxkiaeHui. [IpeoOpazoBaHue CUMBOJIBHBIX  (HOpM
CIIOCOOCTBYET Pa3BUTHUIO BOOOpaXKEHUs, CIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Copepxanue (QyHKIIMOHATBHO-TpaUUECKOW JIMHUM HAIIEJIEHO Ha MOJy4YeHHUe
oOydJaromuMHCs 3HAHUN O (QYHKIMAX KaK BaKHEWIed MaTeMaTH4YeCKOW MoAend s
OMMCAHMSI W MCCIENOBAHUS PAa3HOOOPA3HBIX TIPOILECCOB U SBJICHUW B TMPUPOJIE U
oOmiectBe. M3yueHue marepuana CHOCOOCTBYET pPA3BUTHIO y OOYYAIOMIMXCS YMEHHS
UCIIOJIb30BaTh Pa3jMYHbIC BBIPA3UTENIbHBIE CPEJCTBA SI3bIKA MAaTEeMaTHKU — CJIOBECHBIE,
CUMBOJIMUECKHE, Tpaduueckre, BHOCUT BKJIaJ B (POpMUpPOBaHHE MPEACTABICHUA O POJU
MaTEeMAaTHK{ B PA3BUTUH [IUBUIIU3AIUN U KYJIbTYPHI.

CornacHo yueOHOMY IUTaHy B 7-9 Kilaccax m3ydaeTcsl y4eOHbBI Kypc «Aunredpay,
KOTOPBIM  BKJIIOYAET CIENYIOLIME OCHOBHBIE pasfenbl coaepxkanus: «Yuciaa wu
BBIUUCIICHUSD», «AJreOpandyeckue BbIpOKEHHs», «YPaBHEHHS U  HEPABEHCTBA,
«DYHKIHAWY.

Ha m3ydenue yuebHoro xypca «Anredpa» orBoautcs 306 gacos: B 7 kimacce — 102
yaca (3 gaca B Hejeno), B 8 kinacce — 102 gaca (3 vaca B Henento), B 9 kinacce — 102 gaca
(3 yaca B Heneno).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U NIECATUYHBIC, MEPEXOJ OT OAHOU (POPMBI 3aMHUCH
npobeit k apyroi. I[loHsiTHe palMOHAILHOTO YHCA, 3alUCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTuueckue JEHUCTBUS C
palMoOHANBHBIMU YucIaMU. Pemienue 3amad U3 peanbHOW MPAKTUKU HAa 4acTH, Ha
TpoOHu.

CreneHb C HaTypajibHBIM [IOKa3aTeJleM: OIpejesieHne, MNpeodpa3oBaHue
BBIPOKCHUH Ha OCHOBE OMPEEIICHUS, 3aMUCh O0JbIINUX uncell. [IpoleHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOIIEHTHI, PEIICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMmeHeHne TPU3HAKOB  JEIUMOCTH, PAa3JIO)KEHHME Ha  MHOXHUTEIU
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMOCTH, B TOM 4YHCIe TpsMas W oOparHas
MPONOPILIMOHATIBHOCTH.

AuireOpanyeckue BbIpasKeHU

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKECHUS C NepeMeHHOM. JlomycTuMble
3Ha4YEeHMS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dopmyinbl. Beruncnenus o popmynam. [IpeodpazoBanne OYKBEHHBIX BBIPDOXKECHUI,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBUiia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, PaBUIIA PACKPBITUS CKOOOK M MIPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowneHbl 1 MHOrowieHbl. CreneHp MHOroujeHa. CiokeHue, BhIUUTAHUE,
YMHOXKEHUE MHOIOYICHOB. DOpMyJbl COKpPAlmIEHHOTO YMHOXKEHHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHHWA, IMpaBUja NPeoOpa3oBaHUS ypaBHEHWS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHMCIO KOPHEM JMHEUHOTO
YpaBHEHHUsI, pEIICHHE JIMHEWUHBbIX ypaBHEeHHH. CocTaBieHUWE YpaBHEHHUN MO
YCJIOBHIO 3a7auu. Penenne TeKCTOBBIX 33/1a4 C MOMOIIBIO YPAaBHEHHM.

JluneitHOe ypaBHEHHUE C IBYMS MEepEeMEHHBIMHU U ero rpaduk. Cuctema AByX
JIMHEMHBIX YPAaBHEHUW C JBYMs IEPEMEHHbIMHU. PelieHune cucrem ypaBHEHUMU
crocoOOM MOACTaHOBKHU. I[Ipumepsl perieHus TEKCTOBBIX 3a7ady C IMOMOIIBIO
CHCTEM YPABHEHUM.



DyHKUUH

Koopaunara Toukn Ha npsamoil. YuciioBsle NpOMEKYTKH. PaccTosHne MexTy
JIBYMsI TOYKaMU KOOPAUHATHOM IIPSMOM.

[IpsimoyronibHasg cuctema koopausHat, ocu OX u Oy. AOcuucca U opauHaTa
TOYKHM Ha KOOpJAMHATHON 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBucuMocTed. [lonstue ¢ynkuuu. [padux
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas ¢pynkuus, e€ rpapuk. I'papuk QyHkmu
y = |X|. I'padmueckoe pelieHHe JTHMHEHHBIX YpaBHEHHUH W CHCTEM JIMHEWHBIX
YPaBHEHUM.

8 KUIACC

Yucaa v BbIYMCICHUS

KBangpatHeiii kopeHb u3 uucna. IloHstue 00 wuppanUoOHAIBLHOM YHCIIEC.
JlecaTuunble TPUOIMKEHHSI UppallMoOHaIbHBIX uncesl. CBoCTBa apudmMeTnyecKux
KBa/IPATHBIX KOPHEHW M UX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[eMCTBUTEIIbHBIC YHCIIA.

CreneHb C LENbIM MOKa3zaTeneM U e€ cBoricTBa. CTaHIapTHAS 3allKMCh YKCIa.

AJire0panyvecKne BbIPaKeHH s

KBagpaTHplii  TpEXwieH, pa3lIoKEHHE  KBAJAPAaTHOIO TPEXWIEHA HaA
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOWMCTBO aireOpandeckoi apoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JapoOei.
PanronanbHbie BRIpXKEHUS 1 KX TTPeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBampatHoe ypaBHeHuwe, QopMyna KOpHEH KBaJpaTHOTO ypaBHEHHS.
Teopema Buera. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWMHBIM U KBAJIPATHBIM.
[IpocTeiimue ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckas maTEpHpeTais ypaBHEHUN ¢ ABYMS MEPEMEHHBIMUA U CHCTEM
JIMHEMHBIX yPAaBHEHUU C JABYMs NEpeMEHHbIMU. lIpuMmepsl peuieHus cucrem
HEJIMHENHBIX YPABHEHUH C IByMs [IEPEMECHHBIMU.

Pemmenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl IMHEITHBIX HEPABEHCTB C OJJTHON NMEPEMEHHOM.

DyHKIUA

[Tonsitne ¢ynkmuu. OOIacTh OmMpeneNeHrus W MHOXKECTBO 3HAYCHHM
dbynkuun. CriocoObl 3aaHus PYHKIIUM.



I'padpux ¢ynkuuu. YUrenune cBoiicTB ¢yHKuMu no e€ rpaduxy. Ilpumeps
rpadukoB GyHKIHNA, OTPAXKAIOLIUX peaTbHbIe MPOLECCHI.

OYHKIMK, ONUCHIBAIOLIME TNPSIMYI0 H OOpaTHYI NPONOPLUOHAIbHBIE
3aBHCHMOCTH, uX rpaduku. Pyukuun Y = X2, y = x3, y = VX, y=|x|. I'padudeckoe
pElLIEHUE YPABHEHUM U CUCTEM YPABHECHUU.

9 KUIIACC

Yucia v BbIYMCICHUS

PanmonanbHbie yucia, UppalMoOHANIbHBIC YUCIIa, KOHEYHBbIE U OCCKOHEYHBIC
JecATUYHbIE IpoOou. MHOXKECTBO JEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIA
KaKk OECKOHEYHBbIE JeCSITUYHBbIE IpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEXK]1y MHOKECTBOM JICHCTBUTEIBHBIX YUCEN U KOOPAUHATHOW MPSIMOM.

CpaBHeHUE JIC€UCTBUTENIBHBIX 4YHCEN, apuMEeTHYeCKUe JACHUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXKAIOIIETO MHpA, JJIUTEIBHOCTH TIPOILIECCOB B
OKpPY’KaroIIeEM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEJIIMYMHBI, TOYHOCTh NMpUOIMxKeHus. OKpyrieHue
yuces. [Ipukuika u oleHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUs U HEPABEHCTBA

JluneriHoe ypaBHEeHHE. Perienne ypaBHeHUM, CBOASIINUXCS K JIMHEUHBIM.

KBangpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCSA K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl penieHuss ypaBHEHUN TPETbEH U YETBEPTOU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenne npoOHO-paloHaIbHBIX ypaBHEHUH. PemieHue TEKCTOBBIX 3ajad
anreOpanyecKuM METOOM.

VYpaBHeHue ¢ AByMsl NEpeMEHHBIMU U ero rpaduk. Pemienune cucrem OBYX
JIMHEWHBIX YPABHEHHH C ABYMs IEPEMEHHBIMU. Pellienue cucteM IByX ypaBHEHHH,
OJIHO W3 KOTOPHIX JHMHEHHOe, a Jpyroe — BTOpoil cteneHu. ['padudaeckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUH C IBYMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepemMeHHOW. KBaapaTHele HepaBEeHCTBA.
I'paduueckass wHTEpmpeTanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
MIEPEMEHHBIMMU.

DyHKIUN

KBagpatnunas ¢ynaknusa, e€ rpaduk u cBoiicTBa. [lapabGoma, KoopauHATHI
BEpUIMHBI TapadoJibl, 0Cb CAMMETPHUH apadoIbl.



Ipaduxu pyrxumit: Y = kx, y = kx + b, y = kix, y =x3, y =X, y = [x|, 1t ux
CBOMCTBA.

YucoBble NOCTEI0BATEIbHOCTH U NPOrpeccHu

[lonsiTHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE TOCIIEIOBATEIBHOCTH
pEKyppeHTHOI popMynoi u Gopmysoit N-ro uieHa.

Apudpmernyeckas u reomerpuueckas nporpeccud. dopmynsl N-To uieHa
apu(PpMETUIECKON U T€OMETPUUYECKON TPOrPECCHIl, CYMMBI MEPBBIX N YJIEHOB.

N300pakeHrne WiIeHOB apu(PMETHUYECKOM M TEeOMETPUYECKOW MpOrpeccuit
TOYKaMHM Ha KOOPAUHATHOMW IIOCKOCTH. JIMHEHMHBIM M 3KCIOHECHIMAIBHBIA POCT.

Ci1oHBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHA T1IPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«Anredpa» XapaKkTepu3yloTcs:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K MPOLUIOMY W  HACTOSIIEMY POCCUHCKOM
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEH rpakJIaHMHA U PeaU3aluu €ro
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPAKTUYECKUM NPHUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM BaXKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYE€CKON HAIpPaBIECHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMaTUUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauueld B JI€ATEIBHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LIMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MATEMATHKH U MAaTEMATHUYECKOH KYJIbTYpOH KakK CpeACTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTr0 K€ MpaBa JIPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HUX BO3MOJKHBIX TIOCJIEACTBUI MJii OKPY>KaoIIeW Cpelbl, OCO3HAHUEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AESTENBHOCTh, B TOM YHCIIE
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
bopMynupoBaTh UJIEH, TIOHATHSA, TUIIOTE3bI 00 00BEKTAX U SIBICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble PEIICHUs W JAEUCTBHS, (OPMYyIHUpPOBaTH W OICHUBATH PUCKU H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble Joruueckue AeMcTBUA:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKN MATEeMAaTHUYECKUX
O0BEKTOB, TOHSATHN, OTHOUICHWUH MEXIy MOHATHSIMH, (HOPMYITHPOBATH
OTIpeJICICHNs] ~ TOHSATUH, YCTAaHAaBIWMBAaTh CYIIECTBEHHBIH TMPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYKICHHUS:
YTBEpIUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTuBOpeurss B (aKkTaxX, JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JAEAYKTUBHBIX H
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUM (TPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTeMaTU4YeCKuX (AKTOB, BBICTpAaUBATh aAPryMEHTAIMIO, MPHUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHUs, BbHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyITHpOBaTh BOMPOCHL, (PUKCHPYIONIUE MPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJIbHO YCTAaHABIMBAaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOKO TIO3UIHIO, MHCHHC;

NPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEOBaHWE 1O  YCTAHOBICHHIO
OCOOCHHOCTEH MaTeMaTHYecKOoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITETTFHO (DOPMYITHPOBATH 00OOIIEHHUST ¥ BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M 0O00OIIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IPOIECCa, a TAKKE BBIIBUTaTh
IPE/IIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh HHGOPMAINH, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh (QopMy mpenctaBieHus WHOOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3aJladyd CXeMaMH, JuarpaMMaMy, WHOW TpaQuKkod W ux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIIMU TIO0 KPHUTEPHUSM, MPEIIOKCHHBIM
yduTesaeM Win chopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:
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BOCIIpUHMMATh # (HOPMYyIUpPOBaTh CYXKICHHUS B COOTBETCTBHHU C
YCIOBUSMH W LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS TIO
XOJy peIIeHUs 3a1a4i, KOMMEHTHUPOBATh MMOTYUCHHBIA PE3YIbTaT;

B X0JIe 00CYXJICHHS 33a/1aBaTh BOMPOCHI 110 CYIIECTBY 00CYK1aeMO TEMBI,
IpOOJIEMBI, peIIacMoi 3aJa4M, BICKA3bIBATh HUJIEH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JHAJIOTa, OOHAPYXUBATh Pa3JIMYUe W CXOJICTBO IO3WIIHMA, B
KOppeKTHOU (hopme hOpMyITUpOBaTh PA3HOTIACHS, CBOM BO3PaKCHHUS,
NPEICTaBIATh  pE3ybTaThl  pEIICHWUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYILJICHUS C YY4ETOM 3314 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJI30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAWUBUAYaTbHONH pabOThl MpU pENICHUU YyYeOHBIX MAaTeMaTHYCCKHX
3ajad;

NPUHUMATH 11CJIb COBMECTHOM JCATEIBHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM pabOTBI, pacmpeneisaTh BHABI padOT, JIOTOBapUBATHCA,
00CyXJ1aTh TPOIECC M PE3yJbTaT padOThl, 0000IaTh MHCHHS HECKOJIbKHX
JIFOJIEH;

y4acTBOBaTh B TPYINIOBBIX (opmax paboTel (0OCyXaeHHus, OOMEeH
MHEHUSIMH, MO3TOBbI€ INTYpPMbl U JIpyTue), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPJIUHUPOBATH CBOM JICUCTBHS C APYTMMH YJI€HAMU KOMAaH/IbI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMyITHMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHS.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITEILHO COCTaBJIATH IJIaH, aJICOPUTM PEIICHUs 3a1auu (MU €ro
9acTh), BBIOMpATh CIOCOO PEIICHHS ¢ y4ETOM HMEIOIIHNXCS PECYypCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTpPOJII IIpoliecca W
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTh KOPPEKTHUBBI B JICSTCIIbHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, HAWEHHBIX OIMMUOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa ACATEIbHOCTH MOCTABJICHHOW IETH
Y YCJIOBUSAM, OOBACHSATHh NMPUUUHBI TOCTHXKEHUS WA HEIOCTWKCHUS 1IEJIH,
HaXOJUTh OIHUOKY, AaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY.
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NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce OOYyYalOIIMICS TMOJIYYUT CIEAYIOIINE
MIPEIMETHBIE PE3yJIbTATHI:

Yucia v BbIYMCICHUS

BbImoyTHATh, coYeTas YCTHbIE M NHChbMEHHBIC MPUEMBI, apu(METHUECKHE
JEHCTBUS C PallMOHATIBLHBIMY YHCIaMHU.

HaxomuTe 3HA4YCHWS YHCIIOBBIX BBIPAKCHHH, MPUMEHITh Pa3HOOOpa3HBIC
CIOCOOBI M TPUEMBI BBIUYMCIICHUS 3HAYCHHWH JTPOOHBIX BBIPAXKCHUH, COIEPIKAIINX
OOBIKHOBEHHBIC U JICCITHYHBIC IPOOH.

[lepexoauTh OT OJHOW (OPMBI 3aIMKMCH YUCET K APYroi (mpeoOpa3oBHIBATH
JECATUYHYIO Jpo0b B OOBIKHOBCHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JCCATUYHYIO TPOOBb).

CpaBHUBATh M YIIOPSIOYMBATH PAIIMOHAILHBIC YHCIIA.

OKpyrJTh yncna.

BBITIOJIHATE IPUKUAKY W OIEHKY pe3yjIbTaTa BBIYMCICHUMN, OIEHKY 3HAYCHHM
YHUCJIOBBIX BBIPOKCHHUH. BBIMOIHATH JCHCTBUS CO CTENEHSMH C HATypPaJbHBIMU
MOKa3aTeISIMU.

[IpumeHsAT,  TpU3HAKU  JEIUMOCTH,  pa3JioKeHHE Ha  MHOXKHUTEIH
HaTypaJbHBIX YHUCET.

PemaTe npakTUKO-OpUEHTHPOBAHHBIE 3a7]a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOMOPIMOHATBHOCTBIO BEJIWYUH, NPOIEHTAMHU, HHTEPIPETUPOBATDH
pE3yNbTaThl pelIeHUs 3a7a4 C YYETOM OTPaHUYCHHM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJredOpanveckue BbIpaKeHUs

Hcnonb3oBaTh anreOpandyecKkylo TEPMUHOJIOTHIO U CHUMBOJIUKY, NMPUMEHSTH
e€ B Iipoliecce OCBOCHHs Y4eOHOT0 MaTepuaia.

HaxonuTe 3HaueHWsT OyKBEHHBIX BBIPAKCHUN TPU 3aJaHHBIX 3HAYCHUSIX
MEePEMEHHBIX.

BreimonHATh  mpeoOpa3oBaHUS — IENOTO  BBIPAXKEHUS B MHOTOWICH
MPUBEACHUEM TIOJIOOHBIX CIIAara€MbIX, PACKPBHITHEM CKOOOK.

BrImoHATS yMHOXKEHHWE OJHOYJICHA Ha MHOTOYWIEH W MHOTO4YJIEHa Ha
MHOTOWICH, TPUMEHSTH (DOPMYJIIBI KBaJpaTa CYMMBI M KBaJpaTa pa3HOCTH.

OcCyIecTBIsATh Pa3IOKEHUE MHOTOWIEHOB Ha MHOXHUTEIH C TIOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEero MHOMXHWTENS, TPYNIHPOBKH  CIAracMbIX,
npuMeHeHUsT (POPMYIT COKPAIEHHOTO YMHOKCHHUS.

[TpumensaTs nmpeoOpa3oBaHMsi MHOTOWICHOB JIJISl PEIICHUS Pa3TUYHBIX 3a7a9
13 MaTeMAaTHKH, CMEXHBIX TIPEIMETOB, U3 PEaTbHON MPAKTUKH.

12



Hcnonp30oBaTh CBOMCTBA CTENEHEW C HATypaJbHBIMHU IMOKA3aTEIAMMU IS
npeoOpa3oBaHus BhIPAKECHUIM.

YpaBHEeHUA U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUs C ONHOM IIEPEMEHHOW, NPUMEHssA MpaBUIIa
Iepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepATsh, ABISETCSA
JIM YUCJIO0 KOPHEM YpPaBHEHUS.

[IpumeHsTh rpaduyeckre METObl IPU PEIICHUN JTMHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTh mnpuMepsl MNap YUCEN, SBIAIOIMIMXCA pPEIICHUEM JMHEHHOTro
YpaBHEHUS C IBYMS EPEMEHHBIMHU.

Ctpoutrb B KOOPAMHATHOW IUIOCKOCTH TpauK JIMHEWHOIO YpaBHEHUS C
JByMsI TEPEMEHHBIMH, TOJB3YysSCh T'padUKOM, MPUBOJUTH MNPUMEPHI PEIICHUS
YpaBHEHHS.

Pemate cuctemsl IBYX JIUHEHHBIX YPABHEHUH C JBYMs NIEPEMEHHBIMU, B TOM
quciie rpaguuecku.

CocTaBiAiTh M pelIaTh JHWHEWHOE YpaBHEHHE WM CHCTEMY JIMHEWHBIX
YpPaBHEHWW MO YCIOBHUIO 3aJauyd, HWHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 33/1a4y MOJTYyYEHHBIA pE3yJIbTarT.

DOyHKUUMA

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE 33 JaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, NHTEPBAJIbI, 3alIUCHIBATh YHNCIOBBIE IPOMEXKYTKH HA
anredpanvyeckoM S3bIKe.

OTtMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATaM,
CTpOUTH rpaduku TuHEeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIHHN Y = [X|.

OnuceiBaTh € TOMOINBIO (YHKIIMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTh, BpPEMS, pPACCTOSIHHUE, II€HA, KOJHUYECTBO, CTOUMOCTD,
IIPOU3BOUTEILHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHne GpyHKIUM MO 3HAYECHUIO €€ apTryMEeHTa.

[TorumaTe rpaduyeckuii cmocod MpeacTaBICHUS W aHalW3a WHGOpMAINH,
M3BJICKATh U UHTEPIPETUPOBATH MHGOPMAIIHIO U3 TPa(PUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyuenns B 8 kJjacce OOyYarOIMICSA TIOJIYYUT CICAYIOIIHAE
MIPEIMETHBIE PE3YIbTATHI:

Yucsa 1 BBIYMCICHUSA

Hcnonp3oBaTh HavalbHBIE NMPEACTABICHHUS O MHOXECTBE JACHCTBUTEIBHBIX
qyucen JJig CPAaBHEHUS, OKPYTJIEHUS U BBIUYMCICHUN, U300pakaTh JEHCTBUTEIbHBIC
YyCJla TOYKAMU Ha KOOPAUHATHOMN MPSIMOM.

[IpuMensaTy noHsATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUTH
KBaJpaTHbIE KOPHH, HUCIOJB3Ysl MPU HEOOXOJUMOCTH KaJbKYJSTOP, BBINOJHSITH
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npeoOpa3oBaHus BBIPAXKEHUN, COJACPKAIIUX KBAJApPAaTHbIE KOPHHU, MCHOJb3Ys
CBOWCTBA KOPHEM.

Ncnonw3oBaTh 3anucu OOJIBIIMX U MAJIbIX YHMCENI C MOMOUIBIO JTECATUUHBIX
npoOeii u creneHelt uncna 10.

AJire0panydecKue BbIpasKeHU s

[IpuMeHsAT, TMOHATHE CTENEHH C IeJbIM TIOKa3aTesieM, BbBINOIHATD
peoOpa3oBaHUs BRIPAKECHHM, COJIEPIKAITUX CTETICHHU C LIEJIBIM MTOKa3aTesIeM.

BbINOMHATE TOXKIIECTBEHHBIE MPEOOPA30BaHMS PAIMOHAIBHBIX BBIPAXKEHUM
Ha OCHOBE TMIPaBUJI JCHCTBUI HaJ MHOTOUYICHAMH U aJIre0pandecKUMu APOOsSIMHU.

PacknaapiBaTh KBaJpaTHBIN TPEXUICH HA MHOXKUTEH.

[TpumensTh peoOdpa3zoBaHus BHIPAKESHUM SIS PEIICHUS Pa3IUYHBIX 3a7a4 U3
MaTeMAaTHKH, CMEXKHBIX IIPEJIMETOB, U3 PEaTbHON MTPAKTUKH.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiate nuHeliHbIC, KBaJpaTHbIC ypaBHEHUS M PallMOHAJIbHBIE YpaBHEHWS,
CBOISIIITMECS K HUM, CUCTEMBI JIByX YPAaBHEHUM C IBYMsI TIEPEMEHHBIMU.

[IpoBOANTH TIpOCTEHIIINE HUCCIICIOBAHUSI YPABHEHUM M CUCTEM YpPaBHCHUH, B
TOM YHCJIC C TPUMEHECHHEM TpauiecKux MpeicTaBieHu (yCcTaHABIUBATh, UMEET
JU ypaBHCHUE WIM CHCTeMa YPaBHEHHU pEIICHMs, €CIM UMEET, TO CKOJIbKO, U
nmpouee).

[lepexoauTh OT cIOBECHOW (OPMYIHPOBKH 3a1adu K €€ anreOpanveckoit
MOJIENTd C TIOMOIIBIO COCTaBJICHUS YpPaBHEHHUS WJIM CHCTEMbl YpaBHEHH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M MOJTYYEHHBIN pe3yibTarT.

[IpuMeHsAT, CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CpaBHEHUS, OIICHKH,
peliaTe JIMHEWHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpauyuecKkyo HWILTIOCTPAIlMI0O MHOXKECTBAa pEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUMN

[TornmaTe ¥ UCMONB30BaTh (DYHKIIMOHATBHBIE TIOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYCHHMsI), OMPEACIITh 3HaUYeHHE (YHKIUHM TO 3HAYCHHUIO
aprymMeHTa, ONpeaeNaTh CBOMCTBA (PYHKINU 10 €€ rpaduKy.

Ctpoutsb rpaduku daeMeHTapHBIX GYHKIIUN BUIA:

y = kiX, Yy = X2, ¥y = x3,y = [X|, Y = VX, oIuchIBaTh CBOWCTBA YHCIOBON
byHKIIMN TI0 €€ TpaduKy.

K koniy oOydenus B 9 kjacce o0OydarOUIUMCS MOJYYUT CIEAYIOIINE
MpPEAMETHBIE PE3YJIbTATHI:

Yucsa 1 BIYUCICHUSA

CpaBHUBATH U YHOPSIOUYUBATH PALlMOHATIBLHBIEC U UPPAI[MOHAIbHBIE YHCIIA.
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Boinonusate apudmeTudeckue JEHUCTBHS C  palMOHAIBHBIMU  UYHCIAMH,
coyerass YCTHbIE H IIMCbMEHHBIE NPUEMBI, BBINOJHATh BBIUUCICHUSA C
APPALUOHAIIBHBIMU YUCIIAMU.

Haxonute 3HaueHuss CTEneHEM C LEIbIMU I[OKAa3aTelsiIMU MU KOPHEW,
BBIUMCIISATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyraaTh [E€UCTBUTENBHBIE YHUCJA, BBIOIHATH MPUKUJIKY pe3yJIbTaTa
BBIUMCJIEHUH, OLICHKY YMCJIOBBIX BbIPAKECHUM.

YpaBHeHUA ¥ HEPABEHCTBA

Pemare nuHeHbIE M KBaJApaTHBIE YpaBHEHWS, YPAaBHEHUs, CBOISIIHUECA K
HUM, NPOCTEHNIIINE APOOHO-PAITMOHATBHBIC YPABHEHHUS.

Pemars cucrtempl NByX JIMHEWHBIX YPAaBHEHUW C JABYMS INEPEMEHHBIMU U
CHUCTEMBI IBYX YPaBHEHHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JTUHEHHBIM.

Pemiath TekCTOBBIE 3ajayM  anreOpaMvdecKuM CIOCOOOM € TTOMOIIBIO
COCTaBJICHUSI YPABHEHUS WJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOoaUTH MPOCTEUIIINE UCCIETOBAHNUS YPABHEHUM U CUCTEM YpAaBHEHHM, B
TOM YHCJIC C IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHABIMBATh, HMEET
I YpaBHECHUE WIIM CHUCTEMA YPABHCHUU PEIICHUS, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemate nuHelHbIE HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBa, H300pa)kaTh
pEIIEHHE HEPABEHCTB HA YHCJIOBOW NPSMOM, 3alUCHIBATH PEIICHUE C IMOMOUIBIO
CUMBOJIOB.

Pemare cucteMbl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOYAIONE KBAJAPAaTHOEC HEPABEHCTBO, HW300pa)kaTh pEIICHHE CHUCTEeMBbI
HEPABCHCTB HA YHCJIOBOW MPSMOM, 3alMCHIBATH PEIICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PEIICHUH PA3JIUYHBIX 33/1a4.

DyHKUUMA

Pacno3naBath (YHKIIMM HW3Y4EeHHBIX BHUJOB. [loKa3piBaTh CXEMaTHYECKU

pacIooKeHHEe Ha KOOPIWHATHOW TUTOCKOCTH TpadukoB GyHKIWH Buga: Yy = KX, Y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PUIIMEHTOB, ONMUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpouth U M300pakaTh CXEMATHYECKH T'papUKWA KBAaIPATHUHBIX (YHKIIUM,
OTHCHIBATH CBOWCTBA KBAJPATHUHBIX (DYHKIMI 10 UX Tpadukam.

PacrioznaBaTh kBagpaTndHyro QyHKIHIO 1O (Gopmyse, MPUBOIAUTH MPUMEPHI
KBaIPATUYHBIX QYHKIIUNA U3 peaTbHOU KU3HU, GUBHKHU, TCOMETPHH.

YucaoBbie MOCI€10BATEIbHOCTH U MPOTPeCCUN

PacriozHaBaTh apuMETHUECKYyI0 W TEOMETPHUECKYI) TPOTPECCUU TPH
pa3HbIX crlocobax 3aJaHusl.
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BbINOJNHATE  BBIYMCIEHHUS C HUCHOOJb30BaHHEM (OpMya N-ro ujeHa
apu(pMETHUYECKON U F€OMETPUUECKON MPOrpecCcuii, CYMMBbI IIEPBBIX N YIEHOB.
N300pakaTh wi€HBbl MOCIEIOBATEIbHOCTH TOYKAMU HA KOOPAMHATHOM

IITTOCKOCTH.
Pemats 3agadu, CBA3aHHBIC C YHCJIOBBIMHU IIOCICAOBATCIBHOCTAMH, B TOM

YHCIIC 33aJ1a4U M3 PeaTbHOM JKU3HU (C UCIOJIB30BAaHUEM KaJbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHH).
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TEMATHUYECKOE IINIAHUPOBAHHUE

7 KIIACC
N HaumenoBanu | KosuvecTBo 4acoB DJIeKTPOHHBbIE
" | e pa3menos u (undpoBbIe)
n/ Kourpoabsubie | IIpakTHyec
TeM Bcero oOpa3oBaTe/ibHbIE
n padoThI KHe padoThl
NMPOrpaMmblI pecypchl
Yucna u
bu6mmoreka [IOK
BBIYHCIICHUSI.
25 1 https://m.edsoo.ru/7f415b
Pammmonansubie 90
qucia -
AnreGpaneckn bu6morteka [IOK
27 1 https://m.edsoo.ru/7f415b
€ BBIPAKCHHUS
90
bu6mmoreka [IOK
YpaBHeHud 1
20 1 https://m.edsoo.ru/7f415b
HEpPaBEHCTBA
90
Koopaunats! n bubnuoreka [JOK
rpadukH. 24 1 https://m.edsoo.ru/7f415b
OyHKINU 90
oBTobeHIE 1 bu6moreka [IOK
P 6 1 https://m.edsoo.ru/7f415b
00001IeHNe
90
OBILEE
KOJIMYECTBO
02 5) 0
YACOB I1O L
[TPOTPAMME
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8 KUIIACC

N HaunmenoBann | KojudecTBo yacos DJIeKTPOHHBbIE
[
€ pa3iesioB U IpakTuue (undposbie)
n/ KonTpouasn
TEM Bceero CKHue 06pa30BaTeJIbHLIe
n ble padoThl

NMPOrpaMmblI padoThI pecypcsl
Yucna u
S bu6mmoreka [{OK

1 ' 15 https://m.edsoo.ru/7f417af
KBanpaTtHbie 8
KOPHU h
Yucna u
BBIYHCIICHUSL. bubmmoreka [{OK

2 Crenens ¢ 7 https://m.edsoo.ru/7f417af
IEJIBIM 8
rmoKasarejemM
AnreOpandecku
o BBIDAKEHI bubnuotexa [JOK

3 P o 5 1 https://m.edsoo.ru/7f417af
KBanpaTublii o
TPEXUIICH B
AnreOpandecku
o BLIDAKCHIS bubnuoreka [IOK

4 P ] 15 1 https://m.edsoo.ru/7f417af
AnreOpanvecka g
s IpoOb -
YpaBHeHusa u
HeDABCHCTRA bubnuoreka [JOK

5 P ’ 15 1 https://m.edsoo.ru/7f417af
KBanpaTtHbie 3
YpaBHEHUS -
YpaBHeHud u
HeDABCHCTRA bubnuoreka [{OK

6 P ’ 13 https://m.edsoo.ru/7f417af
Cucrembl g
ypaBHEHUH B
VYpaBHeHUs 1 bubnuoreka [JOK

7 HEPaBCHCTBA. 12 1 https://m.edsoo.ru/7f417af
HepaBenctBa 8
DyHKIMH. bubnuoreka [IOK

8 OcHoBHBIE 5 https://m.edsoo.ru/7f417af
MOHATHSI 8
DyHKIMH. bubnuoreka [IOK

9 Uucnossie 9 https://m.edsoo.ru/7f417af
byHKIMH 8

10 [ToBTOpEHUE N 6 1 bubnuorexa [IOK
00o01eHune https://m.edsoo.ru/7f417af
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8

[ee)

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

102
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9 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne | HaumenoBaHme
(uudpossbie)
n/ | PpasiesioB U TeM Bcer | Konrtpoubn | IIpakTnuec
o0pa3oBaTte/ibHbIE
I NMporpamMmMbl 0 ble padoThI KHe padoThbl
pecypchl
Yucna u
bu6mmoreka [IOK
BBIYHCIICHUSI.
1 y 9 https://m.edsoo.ru/7f41
JlelicTBUTEIbHBIE 9dos
qucia
YpaBHeHusd u
HEpaBEHCTBA. bubnuorexa [JOK
2 YpaBHEHHS € 14 1 https://m.edsoo.ru/7f41
oJHOH 9d08
MepEMEHHO N
YpaBHeHud u
bu6moreka [IOK
HEPaBCHCTBA.
3 C 14 1 https://m.edsoo.ru/7f41
HCTEMBI ) 9408
YpaBHCHHIA —
YpaBHeHus u bubnuoreka [IOK
4 HEPaBCHCTBA. 16 1 https://m.edsoo.ru/7f41
HepaBenctpa 9d08
bu6moreka [IOK
5 OyHKIHMH 16 1 https://m.edsoo.ru/7f41
9d08
Yucnoselie bu6mmoreka [JOK
6 OCJIEIOBATEILHO 15 1 https://m.edsoo.ru/7f41
CTH 9d08
[ToBTOpEHME,
oGoGeHIe bu6mmoreka [JOK
7 ’ 18 1 https://m.edsoo.ru/7f41
CUCTEMaTH3aIUs
5 9d08
3HaAHUH
OBILEE
KOJIMYECTBO
102 6 0
YACOB IIO
ITPOI'PAMME
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https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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