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HOACHUTEJIBHAA 3AIINCKA

AnanTupoBaHHas pabodas mporpaMmma Io ajareope Ha YpOBHE OCHOBHOTO OOIIIETO
oOpazoBanusa mnoarorosieHa Ha ocHoe GI'OC OO0, ®OITI OO0, Konuenuu
npenoaaBaHus anredOpsl B Poccuiickoit @enepanuu (yTBepKJIeHA PaCIOPSKEHUEM
[IpaButennbctBa Poccuiickoit ®enepanuu ot 9 ampens 2016 r Ne 637-p),
dbenepanpHOll pabouell MporpaMmbl BOCHUTAHMS, C YUYETOM paclpeeEHHbIX 110
KJlaccaM TPOBEPSIEMBIX TPEOOBaHHWM K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00111er0o 00pa30BaHMs.

[losicHuTenbHAs 3aMKMCKa OTpakaeT OOIIME LEIW M 33Ja4d U3Y4YEHHUs aireopsl,
XapaKTEPUCTUKY  ICUXOJOTMYECKHX  MPEANOCBUIOK K  €ro  H3y4YEHHUIO
oOyuarorumucs ¢ 3I11P; mecTo B cTpykType y4eOHOro mjiaHa, a Takke MOAXO0Abl K
oTOOpYy cozepkaHus, K ONPEACIICHUIO TUIAHUPYEMBIX PE3YJIbTATOB U K CTPYKTYpE
TEMAaTHUYECKOTO IJIAHUPOBAHHSL.

Conepxanne OOyYeHHS PACKPBIBACT  COJAEpXKATEIbHBIC JIMHUHM, KOTOPBIC
IpeUIaraloTcs JjIsd 00sA3aTEILHOIO0 HM3YYCHHS B KaXKJIOM KJIacce Ha YpOBHE
OCHOBHOTO 00IIIeTO 00pa30BaHUs.

[TnanupyemMbie pe3ysibTaThl OCBOSHHUS MPOTPAMMBI 10 anredpe BKIIOYAIOT
JUYHOCTHBIC, METAMpPEJIMETHBIC Pe3yJbTaThl 32 BECh NEPHUO O0OyUCHHS Ha YPOBHE
OCHOBHOTO 00mero oOpa3oBaHUs, a TakXKe TMPEIMETHbIC JOCTUKEHUS
oOy4Jaronierocs 3a Kaxapli roJ 00y4eHHUs.

Anrebpa sBISETCS OIHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETro
oOpa3oBaHMs: OHa oOOecneunBaeT W3Y4YCHHE JPYIHMX  JUCIHIUIAH, Kak
€CTECTBEHHOHAYYHOT0, TaK ¥ TYMaHUTAPHOTO IIUKIIOB, €€ OCBOCHHE HEOOXOAMMO
Ui TIPOJOJDKEHHUsT 00pa3oBaHMs W B TIOBCEIHEBHOW JKW3HU. PasButme y
oOydaromuxcss Hay4YHBIX TPEACTABICHUNA O TMPOUCXOXKICHHH U CYIIHOCTH
anreOpanyeckux aOCTpakiuii, crnoco0e OTPaKeHHUs MaTeMaTUYECKOHM HayKou
SABIICHUH M TIPOIECCOB B TPHUPOJIE M OOIIECTBE, pOJIM MAaTEeMaTHYECKOTO
MOJICTUPOBaHWSI B HAyYHOM TIO3HAaHWUM W B TMPAKTUKE CIIOCOOCTBYET
(OpPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAUECTB MBIIUICHHUS, HEOOX0UMBIX
JUIsL aianTaiud B COBPEMEHHOM HHU(pPoBOM oOmiecTtBe. M3ydyeHue anreOpsl
o0ecrieunBaeT  pa3BUTHE yMEHUs  HAOmOIaTh, CpaBHUBATh, HAXOAUTH
3aKOHOMEPHOCTH, TpeOyer KPUTHYHOCTH MBIIUICHHUS, CIIOCOOHOCTH
apryMEHTHPOBAHO OOOCHOBBIBATH CBOM JIEWCTBUS M BBIBOJBI, (OPMYIHUPOBATH
yrBepxaeHusa. OcBoeHne Kypca anreOpsl oOecredynBaeT pa3BUTHE JIOTHYECKOTO
MBIIUICHUS OOYYarOMIMXCS: OHHM WCIONB3YIOT JACIYKTHBHBIE WM WHIYKTHBHBIC
paccyxaeHusi, 0000IIeHNe U KOHKPETU3alNI0, a0CTparupOBaHUE U aHAJIOTHUIO.



OO6yuenne anrebpe mnpenanoyaracT 3HAYUTEIBHBIA O0BEM CaMOCTOATEIIBHOM
JESITENFHOCTH  OOYYarOIIMXCS, TOATOMY CaMOCTOSITEIbHOE pEIICHHE 3a]ad
ABJISIETCS peaanu3alnuen 1esITeIbHOCTHOIO IPUHIUIIA O0YUECHHUS.

B crpykType mnporpamMmbl y4deOHOro kypca «AnreOpa» i OCHOBHOI'O
oOuiero 00pa3oBaHUsl OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOINYECKHE
auHuU: «Yucna u BBIYUCIEHUSY, «AJIreOpandyecKrue BhIPAKECHUSN», «YpaBHEHUS U
HEepaBeHCTBa», «DyHkuum». Kaxgas U3 3TUX COAEPKATEIbHO-METOJUYECKUX
JIMHUN pa3BUBAETCS HA MPOTSKEHUH TPEX JIET U3YyUEHHUS Kypca, B3aUMOJICHCTBYS C
ApyTUMU €ro JuHUAMH. B xonme wu3ydeHus ydeOHOro Kypca OO0y4arouiumcs
NPUXOJIUTCA JIOTUYECKH PACCYkAaTh, MUCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIM
s3bIK. B cBsi3M ¢ 3TUM B mporpamMMmy y4eOHOro Kypca «AmnreOpay» BKIIOYEHBI
HEKOTOPBbIE OCHOBBI JIOTMKH, NPEACTABICHHBIE BO BCEX OCHOBHBIX pa3lienax
MaTeMaTHYEeCKOro 0Opa30BaHUS U CIOCOOCTBYIOIIME OBJIAJCHUIO 00YYarOIIMMUCS
OCHOB  yHHMBEpPCaJIbHOTO  MaTeMarnueckoro s3bika. CopepikarelbHOM U
CTPYKTYpHOM OCOOEHHOCTBIO Y4YeOHOro Kypca «AnredOpa» sBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nuHHM «Yucaa W BBIYKCICHUS» CIY)KUT OCHOBOM IS
JAJIbHEHMIIIET0 M3yYeHUsS MAaTeMAaTHUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBIIUICHUS, JOPMUPOBAHUIO YMEHHUSI TOJIB30BATHCS aJTOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIJISl IOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATHSA O YKCIIE HA YPOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHUs
CBSA3aHO C PAIMOHAJIBLHBIMU W HPPALMOHAIBHBIMU YHUCIAMH, (HOPMUPOBAHUEM
NPEACTABICHUA O JACHCTBUTEIIBHOM YHCIIE. 3aBEPILICHHE OCBOCHUS YHCIOBOM
JIMHUU OTHECEHO K CpeIHeEMY 00IIeMy 00pa30BaHUIO.

Coneprkanue qByX anreOpandecKux JIMHUM — « AJIreOpandeckue BhIPasKECHU
U «YpaBHEHMS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOLIUXCS
MaTEeMaTUYECKOI0 ammapara, HeOOXOAUMOTrO JUIsl PElIeHHs] 3a/lad MaTeMaTUKH,
CMEXHBIX TPEJIMETOB U IPAKTUKO-OPUEHTHUPOBAHHBIX 3anad. Ha  ypoBHe
OCHOBHOI'O 001miero o0Opa3oBaHusi y4deOHBbI MaTepuasl TPYHIUPYETCS BOKPYT
palMOHAIBHBIX BhIpaXKEHUU. Anredpa AEMOHCTPUPYET 3HAUCHUE MAaTEMAaTUKH Kak
A3bIKa JUISI TIOCTPOEHHUS MAaTEeMaTHYECKHUX MOJEJel, ONMUCAaHUs MPOIECCOB U
ABJICHMM peanbHOro wmupa. B 3agaum oOyueHus anreOpe BXOIAT  TaKxke
JalbHeillee pa3BUTHE aJTOPUTMUYECKOIO MBIIUICHUS, HEO0OXOAMMOro, B
YacCTHOCTH, JJII OCBOCHHMS Kypca HH(POPMATUKH, W OBJIAJICHUE HaBBIKAMU
JNEeNYKTUBHBIX paccyxjeHuid. [IpeoOpa3oBaHue CHUMBOJIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHUSI, CHOCOOHOCTEN K MATEMATHUYECKOMY TBOPUYECTBY.

Conepxxanue GyHKIMOHAIbHO-TpadUUeCKO JIMHUM HAIICJICHO Ha MOJyYeHHE
0oOy4YaronMMHCS 3HAaHUW O (PYHKIMSIX KaK Ba)KHEHIIEH MaTeMaTHU4ecKOW MOJEIu
JUISL OIIMCAHUSI U UCCIIEI0OBAaHUs Pa3HOOOpa3HbIX MPOLIECCOB U SBJICHUN B MPUPOJIE



u obOmecrBe. M3yueHue martepuana CHOCOOCTBYET Pa3BUTHIO y OOyYarolIUXCs
YMEHUS MCTIONb30BaTh Pa3INYHbIC BHIPA3UTEIbHBIC CPEACTBA SA3bIKA MATEMATUKH —
CIIOBECHBIE, CHMBOJIMYECKHE, Tpaduyeckue, BHOCHUT BKJIaJg B (opmupoBaHUE
MIPEICTaBICHUN O POJIM MATEMAaTUKHU B Pa3BUTUU TUBWJIN3AIUN U KYJIbTYPHI.

CormacHo yueOHOMY TutaHy B /-9 Kiaccax u3ydaercs Y4eOHBI Kypc
«Anrebpay», KOTOPBIA BKIIOYACT CICAYIOIINE OCHOBHBIE DPA3Cibl COJEp KaHUS:
«Yucma w BBIYHCICHUS», «ANTeOpandecKkre BBIPAKCHUS», «YpaBHEHUS U
HEPaBEHCTBaY», « DyHKIIUNY.

Ha uzyuenne yueOHoro kypca «Anredpa» otBoautcs 306 yacoB: B 7 Kiacce
— 102 gaca (3 gaca B Hemenmo), B 8 kimacce — 102 gaca (3 waca B Henenmo), B 9
kiacce — 102 yaca (3 gaca B HeJenio).



COIAEPXAHUE OBYUYEHUSA
7 KIIACC

Yuciia ¥ BBIYUCICHUA

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXO0]l OT OJHOU (POpPMBI 3amHUCH
npobeit k gapyrou. IloHATHe panMOHAIBLHOTO 4YHCHA, 3alHCh, CpPaBHECHHE,
YIOPSIIOUMBAHUE  PAallMOHAIBHBIX —4Ynced. Apudmernyeckue JEHCTBUS ¢
palMOHAIBHBIMY YuCiaMu. Pemienue 3a1a4 U3 peaJibHOM NPAKTHKMA HAa 4acTH, HA
TpooHu.

Crenenb ¢ HaTypajJbHBIM IIOKa3aTelieM: OIpeleeHne, MpeodpazoBaHue
BBIPAXKEHHUI HA OCHOBE OIpEIEIeHUsI, 3aUCh 0OIbIINX yucen. [IpouenTsl, 3amnuch
IPOLEHTOB B BUJIE APOOU U JpoOU B BHUJIE MPOLUEHTOB. TpU OCHOBHBIE 3a/lauM Ha
IIPOLICHTBI, PEIICHUE 3a7a4 U3 PEAIbHOU IPAKTUKH.

IIpuMeHenne TIPU3HAKOB  JEIMMOCTH, DPa3JIOKEHHE HAa  MHOXKUTEIHU
HATypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4YHMClIe TMpsMas U oOpaTHas
IIPONOPLIUOHAIIBHOCTH.

AJiredOpanyecKkue BbIpasKeHHU

IlepemenHbIe, YUCIIOBOE 3HAYEHUE BBIPAKECHUA C IEpeMEHHOU. JlomycTumblie
3Ha4YeHUs NepeMeHHBIX. [IpencraBieHue 3aBUCUMOCTH MEXK1y BEJIMYMHAMU B BUJIE
(dopmyasl. Beruncnenus no gpopmynam. [IpeodpazoBanue OyKBEHHBIX BbIPaKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, IpaBUja NpeoOpa3oBaHUs CYMM H
IPOU3BEJICHUI, TpaBUJIa PACKPBITHS CKOOOK M IIPUBEAEHUS IOJJOOHBIX CllaraeMblX.

CBoJiCTBa CTENEHU C HATypaJIbHBIM I10KA3aTEIIEM.

OpnnouwnieHsl 1 MHOTOWIEHBI. CTeneHp MHOrowieHa. CiioKeHue, BbIYUTaHHE,
YMHOKEHUE MHOTOWICHOB. POpMyJbl COKPAlIEHHOTO YMHOXEHHS: KBaJpaT
CyMMbl M KBagpar pasHocTu. Popmysia pa3HOCTH KBaApaTtoB. PasnoxeHwue
MHOT'OYJIEHOB HA MHOXHUTEIIH.

YpaBHeHUS ¥ HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YypaBHEHMs, MpaBuiia MpPeoOpa3OBaHMs ypaBHEHHS,
PaBHOCUJIBHOCTb YPaBHEHUH.

JIluHentHOe ypaBHEHHE C OJHOM MEPEMEHHOM, YUCIO KOPHEHU JIMHEWHOIO
YPAaBHEHUsI, pEIICHHE JIMHEMHBIX YypaBHEHHMU. (COCTaBIEHHE YpPaBHEHUH IIO
YCIJIOBHIO 3aAa4i. PenieHne TeKCTOBBIX 3a7a4 C MOMOILIBI0 YPaBHEHUH.

JIuneiiHOe ypaBHEHUE C JABYMs IEPEMEHHBIMU U ero rpaduk. Cucrtema AByX
JIMHEWHBIX YpAaBHEHWW C JBYMs NEPEMEHHBIMH. PemieHne cucteM ypaBHEHHM
cocoOOM NOJACTaHOBKHU. [IpuMepsl peleHuss TEKCTOBBIX 3aJad C MOMOUIBIO
CHUCTEM YPaBHEHUM.



DOyHKIUH

Koopaunara Touku Ha npsimont. Uucnossle mpomMexyTKh. PaccTossHne Mexy
JIBYMSI TOYKAMHU KOOPAMHATHOMN IPSIMOM.

[IpstmoyronbHast cuctema kKoopauHat, ocu OX u Oy. Alcuucca u opavHaTa
TOYKU Ha KOOPAUHATHOM TIOCKOCTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOpMYIIaMu.
Urenne rpadukoB peanbHbIX 3aBucuMocTeil. [lomstne dynknoun. ['padux
¢bynkuu. CoiictBa ¢hyHkumid. JIunerinas ¢ynkius, e€ rpaduk. ['paduk GyHxmm
y = [X|. I'padpmyeckoe pemreHne JMHEWHBIX ypaBHEHWH W CHCTEM JIMHCHHBIX
YPaBHEHUM.

8 KJIACC

Yuciia v BbIYMCICHUS

KBagpatubiii kopenb u3 uucna. lloHste 00 HppalMOHAIBHOM YHCIE.
JecsTuunble TPUOIMKEHUSI UPPALMOHANBHBIX yncen. CBoiicTBa apuMeTUIeCKUX
KBaJIpaTHBIX KOPHEH U X MPUMEHEHHE K MPeoOpa30BAHUIO YUCIOBBIX BBIPAKEHHM
Y BBIYUCIICHUSM. [[€MCTBUTEIILHBIC YUCIA.

Crenenb ¢ 1enbIM NTOKa3aTesneM U e€ cBoiicTBa. CTaHaapTHAs 3alUCh YUCTA.

AnreOpanueckre BbIpaKeHUs1 AJiredpanyeckne BbIpasKeHu st

KBagpatHplii  TpEX4WsieH, pa3IOKEHHE KBAAPATHOIO TpPEXWIEHA  Ha
MHOKHUTEJH.

AnreOpandeckass ApoOb. OCHOBHOE CBOMCTBO anreOpanyeckod apoOu.
CnoxeHue, BbIUMTAHHE, YMHOXXEHHE, JIeJICHHE areOpandeckux JpoOeid.
PanrionanbHbIe BhIpaXeHuUs U UX peoOpa3oBaHue.

YpaBHEHUS U HEPABEHCTBA Y PABHEHUA U HEPABEHCTBA

KBagpatnoe ypaBHeHue, Qopmyna KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. PemieHue ypaBHEHHUM, CBOAAIIMXCS K JIMHEWHBIM U KBaJIPATHBIM.
[Ipocreiimue qpoOHO-paIMOHATEHBIC YPABHCHHUS.

I'paduueckas uHTeprpeTanusi ypaBHEHUU C JBYMsI IEPEMEHHBIMU U CUCTEM
JMHEWHBIX YPAaBHEHHW C JBYyMs II€peMEHHBIMHU. [IpuMepsl pemeHuss cucrem
HEJIMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMH.

Pemienue TekcTOBBIX 3a/1au anreOpandyeckuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OAHON NEPEMEHHOM.
PaBHOCHMIIBHOCTH HEpaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOU.
CucTembl JINHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.

Oy OyHKIUU

[Tonsitne Gynkoun. OOMacTh OMpeAeNeHus W MHOXKECTBO  3HAYCHHM
¢ynkunn. CriocoOsl 3a1aHus QYyHKITHIA.



I'padux dynkuuu. Yrenue cBoiicTB (pyHKuuu no e€ rpaduky. [Ipumeps
rpa@uKoB GyHKUUNA, OTPAKAIOIIUX PEaTbHbIE MPOLECCHI.

OyHKIMKM, ONUCHIBAIOIIME NPSIMYI0 M OOpaTHYI MNPONOPLUUOHAIbHBIE
3aBHCHMOCTH, HX rpadukn. Oyrkimn y = x2, y = x3, y = \x, y=|x|. Tpadudeckoe
pellIeHre YpaBHEHUI U CUCTEM YPaBHEHUH.

9 KJIACC

Yucsia 1 BbIYHUCICHUS

PanmonanpHble unciia, UppalMoHaIbHbIE YKCia, KOHEUHbIE U OCCKOHEUHbIC
JeCATUYHbIC ApoOr. MHOXKECTBO NEUCTBUTEIbHBIX YHCEI, IEUCTBUTEIbHbBIC YHUCIIA
Kak OECKOHEUHBIC NeCATUYHBIC NpoOu. B3amMHO O0JHO3HAYHOE COOTBETCTBUE
MEKJ1y MHOKECTBOM JIEMCTBUTEIBHBIX YACEN U KOOPAUHATHOU MPSIMOM.

CpaBHEHHME JICUCTBUTEIBHBIX YHCEN, apuU(METUYECKUE JIECUCTBHUS C
JNEUCTBUTEIIbHBIMUA YHCIIAMU.

Pa3zMepsl OOBEKTOB OKPYKAIOIMIETO MHUPA, IUTEIBHOCTH TIPOIECCOB B
OKPYKaOIIEM MUDE.

[Tpubnmxénnoe 3HaYCHNE BEIIMYUHBI, TOYHOCTH MpUOIKeHus. OKpyrieHue
yucell. [Ipukunika 1 OlleHKa pe3yIbTaTOB BEIYMCICHUM.

YpaBHeHUs M HEPABEHCTBA

JlunentHoe ypaBHeHue. PenieHue ypaBHEHUH, CBOIAIIUXCS K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. Penienue ypaBHEHHM, CBOISIIUXCS K KBAJAPATHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pelieHus: ypaBHEHUNW TPETbEN U YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM HA MHOKUTEIU.

Pemenne apoOHO-palOHANBHBIX ypaBHEHHU. PelleHne TeKCTOBBIX 3ajad
anredpanvyeckuM METOJIOM.

VYpaBHeHue ¢ OByMs TIEpEMEHHBIMH U ero rpaduk. Pemenue cuctem AByx
JIMHEVHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU. PellieHue cucTteM IByX YpaBHEHHU,
OJIHO W3 KOTOPHIX JMHEWHOE, a Jpyroe — BTOpoM creneHu. ['paduyeckas
VHTEPIPETALUS CUCTEMbI YPABHEHUH C IBYMS [IEPEMEHHBIMU.

Pemienne TekCTOBBIX 3a7a4 aareOpandeckuM CrocoooM.

UucnoBble HEPABEHCTBA U UX CBOMCTRBA.

Pemienve NMHENHBIX HEPABEHCTB C OJHOW INEpeMEHHOMW. PelieHue cucrem
JVUHEWHBIX HEPABEHCTB C OJHOW TmepeMeHHoil. KBagpaTHele HepaBeHCTBA.
I'paduueckass wuHTEpHpeTanvisi HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMM.

OyHKUUN PYHKUUHT

KBagpatuunas pynkuus, e€ rpaduk u cpoiictpa. [lapabosa, koopauHATHI
BEPIIMHBI TApad0JIbl, 0Ch CAMMETPUHU MAapadOJIbI.



Ipadukn byaxmmit: y = kx, y=kx + b, y=k/x, y=x3, y =Vx, y = x| , u nx
CBONCTBA.

UucnoBele  mocien0BaTENbHOCTUUHCIOBBIE  IMOCJEI0BATEJBHOCTH U
NpOrpeccuu

[loHsAiTHE YHCIIOBOM IOCIEAOBATEIBHOCTU. 33JaHUE IIOCIIEIOBATEIBHOCTH
peKyppeHTHOH dopmyIoii U popmysoit N-ro ujeHa.

Apudmernueckas M reoMmerpuueckas nporpeccuu. @opmynbsl N-ro yjaeHa
apu(PMETHIECKON ¥ TeOMETPUUECKON MTPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N3o0paxenne wieHOB apuU(PMETHUECKON H TEOMETPUUYECKON Mporpeccuit
TOYKaMH HAa KOOPJIWHATHOW IUIOCKOCTH. JIMHEMHBIM M DKCIOHEHUMAJIBHBIA POCT.
CI10KHBIE IPOLIEHTBI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHoCTHBIE pe3yJbTaTbhl OCBOCHHS TMPOTPAMMBI  y4eOHOTO Kypca
«Anrebpa» XapaKTepu3yIOTCS:

1) naTpuoTHYeCcKOe BOCIIUTAHHE:

MPOSIBJICHUEM HHTEPECAa K MPOUUJIOMY M  HACTOSIIEMY POCCUHCKOMN
MaTeMaTUKHA, [EHHOCTHbIM  OTHOUIEHHMEM K  JOCTHXKEHHUSIM  POCCUHCKHUX
MAaTeMaTUKOB U POCCHMCKOM MATEMATUYECKOM IIKOJbI, K MCIIOJIb30BAHUIO ATHUX
JOCTW)KEHUN B PYTUX HAyKax U MPHUKIAIHBIX cepax;

2) TPa’kIaHCKOE U TYXOBHO-HPABCTBEHHOE BOCIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00SI3aHHOCTEH TpakIaHWHA W PeaTu3alliui ero
npaB, TMPEACTaBICHUEM O MATEMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SIBJICHUH, MPOIEAYP TPa)KJAaHCKOTO oOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKACHUIO 3TUYECKUX MPOOIJIeM, CBI3aHHBIX
C MPaKTUYECKHUM IPUMEHEHHEM JIOCTMKEHUN HAayKH, OCO3HAHHEM BaKHOCTH
MOPAJIbHO-3TUYECKUX MPHUHIUIIOB B IEATEIIBHOCTH YUYEHOTO;

3) TpyI0BO€E BOCIIUTAHHE:

YCTAaHOBKOW Ha aKTUBHOE Yy4YacTME€ B PEUICHWH MPAKTHYECKUX 3a]ad
MaTE€MAaTH4YE€CKOM HAIPaBICHHOCTH, OCO3HAHHWEM Ba)XHOCTH MAaTEMaTHYECKOIO
o0pa3oBaHUsg HAa TMPOTSHKEHUM BCEH KU3HU JUIS YCHEHIHOW MpOQecCHOHAIbHON
JESTENBbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM W
MOCTPOEHUEM UHIMBUIYATIbHON TPACKTOPUHM 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIMTAHHE:

CIIOCOOHOCTHIO K JMOIIMOHAJIBHOMY M ACTETHYECKOMY BOCIPHUSTUIO
MaTeMaTH4YeCKUX OOBEKTOB, 3ajlau, PEIICHUM, PACCYKIECHUM, YMEHUIO BUJICTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 TIO3HAHMS

OpUEHTAIIMEd B JICSITEIPHOCTH Ha COBPEMEHHYK) CHUCTEMY HAay4YHbBIX
npeACcTaBiICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UeOBEKa, IPUPOJIBI U
oOllecTBa, MOHMMAHUEM MAaTEeMaTUYECKOM HayKu Kak cdepbl YeI0BEYECKOM
NEATENIbHOCTH, 3TAllOB €€ pa3BUTHS M 3HAYMMOCTH ISl Pa3BUTHS LUBUJIM3ALINM,
OBJIQJICHUEM SI3IKOM MATEMATUKH M MATEMATHYECKOW KYJIbTYpOW KaK CPEACTBOM
MO3HAHUSI MHPA, OBJAJCHHEM TMPOCTEHIIMMH HABBIKAMU HCCIEA0BATENBCKOMN
NEATEILHOCTH,



6) ¢u3nueckoe BocnUTaHHE, (POPMHPOBAHHME KYJLTYPbl 30POBbSI H
IMOIHOHAILHOTO 0J1ATONOTYyYH:

TOTOBHOCTHIO TPHMEHSATH MaTEMAaTHYECKHUE 3HAHUS B HWHTEPECax CBOETO
30POBBS,  BEICHHSI  30pOBOTO  oOpa3a IKH3HH  (3I0pOBOE  IUTAaHWE,
cOaaHCUPOBAHHBIM PEXKHUM 3aHATAH W OT/AbIXa, peryaspHas (u3udeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HABBIKA PEQIICKCHH, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY M TAKOTO JKe MpaBa APYroro 4eI0BeKa;

7) 3koJI0THYecKOe BOCTIMTAHHUE:

OpHEHTAIMEH HAa PUMEHECHUE MAaTeMaTUICCKUX 3HAHWM JUIS PEIICHUS 3a]1aq
B 00JIACTH COXPAHHOCTH OKPYXAIOMICH Cpebl, IUIAHUPOBAHUS TIOCTYIIKOB M
OIICHKM WX BO3MOXKHBIX TIOCJICJCTBUN I OKPYXKAIOIICH CpelIbl, OCO3HAHHEM
r7100aTbHOTO XapaKTepa 3KOJOTHISCKUX MPOOJIEM | IyTeH UX PeIICHMS;

8) amanTanusi K M3MEHSIOIMMCS YCJIOBHSIM COIHATBLHOM W NMPHPOIHOIM
cpelbl:

TOTOBHOCTBIO K JICHCTBUSM B YCJIOBHSX HEOMPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMITETEHTHOCTH Yepe3 MPAKTUICCKYIO IeATSIbHOCTh, B TOM YHUCIIC
YMEHHE YUYUTHCA y NPYTHX JIIOJCH, MpUOOpeTaTh B COBMECTHOW IEATCIHHOCTH
HOBBIC 3HAHUSI, HABBIKM H KOMITETCHIIMH U3 ONBITA APYTHUX;

HEOOXOJMMOCTBI0O B (OPMHUPOBAHWUM HOBBIX 3HAHWH, B TOM YHCIC
(GopMyIHpOBaTh UICH, TOHATHUS, TUIIOTE3bI 00 00BEKTAX U ABJICHUSIX, B TOM YHCIIC
paHee HEHM3BECTHBIX, OCO3HABaThb JCQUIMTHI COOCTBCHHBIX 3HAHMHA WU
KOMITETCHTHOCTEH, TNIAHUPOBATh CBOE Pa3BHUTHUE;

CIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYK)  CHUTYallMiO, BOCIPUHHMATH
CTPECCOBYIO CHTYallMI0 KaK BBI30B, TPEOYIOIIMHA KOHTPMEP, KOPPEKTUPOBAThH
NPUHUMACMbIC PCIICHUS W JCHCTBHS, (OPMYIMPOBATH M OILCHUBATH PUCKH U

HOoCIeACTBUA, (POPMUPOBATH OIIBIT.
METAIIPEJMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/IbHbIE YHHBeEpPCaJbHbIE Y4eOHbIE 1eiicCTBUSA

ba3oBble Jjoruyeckue 1eMcTBUA:

e BBIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKK MAaTEeMaTHUYECKUX
OOBEKTOB, MOHSATUN, OTHOLICHUWA MEXIy MOHATUSAMHU, (DOPMYIUPOBATH
ONpEeNeNeHus] MOHATUW, YCTAHABIMBATh CYIIECTBEHHBI  MPHU3HAK
KJaccu(UKaluy, OCHOBAaHMS Il OOOOLIEHUS W CPaBHEHUS, KPUTEPUH
MIPOBOJIMMOTO aHAIMN3a;

e BOCIpPUHUMATH, (OopMyIUpOBaTP U  MNPEOOPa30BBIBATH  CYKICHUS:
YTBEPAUTENbHbIE W OTpULIATEIbHbIE, €IUHUYHBIC, YAaCTHbIE M OOIIHE,
YCIIOBHBIE;



BBISIBISITH ~ MaT€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aHUMOCBSI3U |
npotuBopeursi B (akTax, JaHHBIX, HAOMIONCHUSX W YTBEPIKICHHSIX,
npemiaraTh ~ KPUTEPUW IS BBISIBIICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYHNIL;

JIeNIaTh BBIBOJBI C WMCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIFOUCHHM, YMO3aKIIIOUCHHH 10 aHAJIOTUH;
pa30upaTh T0OKA3aTeIbCTBA MATEMAaTHUECKUX YTBEPKICHUN (TIPSIMBIE U OT
MPOTUBHOT0), TPOBOAUTH CAMOCTOSITEIIHHO HECJIOXKHBIE JOKAa3aTeIhCTBa
MaTeMaTH4eCcKuXx (paKTOB, BBICTPAWBATh AaApPTyMEHTAIMIO, TPHBOIUTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHNUS,
BBIOMpATh CMoco0 pemieHus yuyeOHOW 3amadn (CpaBHHBATh HECKOJIBKO
BapUAHTOB pEIIeHUs, BBHIOMpaATh Hauboyiee MOAXOMAINMA C y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBarejbckue AeiiCTBYA.

UCIOJIb30BaTh BOMPOCHI KaK MCCIENOBATEIHCKUM MHCTPYMEHT IO3HAHMS,
dbopMynHrpoBaTh BOMPOCH], (UKCHPYIOIUME MPOTUBOpEUUE, MpodiemMy,
CaMOCTOSITETTLHO YCTaHABIMBaTh HMCKOMOE U JlaHHOe, (OpPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIUIO, MHEHUE;

NPOBOJIUTh IO CaMOCTOSITEIBHO COCTABICHHOMY IUIaHY HECIIOKHBIH
DKCIIEPUMEHT,  HEOOJBIIIOEe  WCCIEJOBaHHE  TI0 YCTaHOBJICHHIO
OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOO0i;

CaMOCTOSITENTLHO (DOPMYITHPOBATh 000OIIEHNS M BBIBOJBI 110 PE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIEOBAaHUs, OICHUBATh JOCTOBEPHOCTH
MIOJTyYEHHBIX PE3yJIbTaTOB, BHIBOJOB U 0000IICHMIA,

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCa, a TAKXKE BBIJIBUTATh
MPEINOI0KEHHUS O €T0 PA3BUTUHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(POpPMALMU, IaHHBIX,
HEOOXOIMMBIX ISl pEeLIEHUs 3a/1a4u;

BbIOMpATh, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPHPETUPOBATH
UH(OPMALIMIO PA3IUYHBIX BUAOB U (DOPM MpPEACTaBICHUS;

BbIOMpaTh (QopMy TMpeACTaBICHHS HWHQOPMAUMU U HWILIIOCTPUPOBATH
pellaemMble 3aJayd CXeMaMM, JIuarpaMMaMmH, WHOM Trpadukol U uX
KOMOWHAIIMSIMU;

OLICHUBATh HAAEKHOCTh HMHMOpPMALUMU IO KPUTEPHUSIM, NPEITI0KEHHBIM
YUUTENEM WU CPOPMYITHPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁﬂble IleﬁCTBHH:



BOCIIPUHUMAaTh H (POPMYJIHPOBATH CYXKJEHUS B COOTBETCTBUU C
YCIIOBUSMH U LIEJIIMH OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHHUS B YCTHBIX M NMUCBMEHHBIX TEKCTax, JaBaTh ITOSICHEHUS IIO
XOJly pELICHHS 3a/1a4l, KOMMEHTUPOBATH MTOJy4YECHHBIN PE3yJIbTaT;

B X0JIe 0OCY>KJICHHSI 337aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI,
poOJIeMBI, pelIaeMoi 3aJ1auM, BEICKa3bIBATh UEH, HALIEJICHHbIE HA TOMCK
pElIeHNs], CONOCTABJISITh CBOM CYXKICHHUS C CYXICHUSMH JPYIUX
YYaCTHHKOB JHUayora, OOHapy>KMBaTh pa3jIduve U CXOJICTBO IO3HIIMI, B
KOppEeKTHOU popme popMyIrpoBaTh pa3HOIIACHS, CBOU BO3PAKECHHUS;

MPEACTABIATh  PE3yJbTaThl  pEIIeHUs  3a7add,  JKCIEPUMEHTA,
WCCJICIOBaHMsI,  TMPOEKTa,  CaMOCTOSATEIHLHO  BBIOUpATh dbopmar
BBICTYIUUICHUS C y4ETOM 3a/1a4 MPE3eHTAIlMU U OCOOCHHOCTEH ayAuTOPUH;

NOHUMAaTh WM HUCIIOJB30BaTh  NPEUMYIIECTBA  KOMaHIHOU u

WHAVBUAYaTbHON pabOThl MpPU PEIMICHUH YYEOHBIX MaTEMaTHYECKUX
3azay;

NPUHUMATh 1€1b COBMECTHOU JIEATEIbHOCTH, INIAHUPOBATh OPTraHU3AIIMIO
COBMECTHOM palOThl, pachpeAensiarb BUIbl pPabOT, JOroBapuUBATHCH,
o0CyX/1aTh TIPOLIECC U PE3YNbTAT PabOThI, 0000IATh MHEHHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBAaTh B TPYNIOBBIX (opmax paboTel (0OcyxnaeHus, oOMeH
MHEHHUSIMH, MO3TOBbI€ IITYPMbl WM JPYTHE), BBINIOJHITH CBOI YaCTh
paboThl M KOOPIAUHUPOBATH CBOU ACHCTBUS C IPYTUMHU WICHAMH KOMaH/IbI,
OLICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOUIMH MPOAYKT MO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aMOJICHCTBHUSI.

PerynsiTuBHbIE YHMBepcaJbHbIe y4eOHbIE 1eiicCTBUS
Camoopranuszanus:

CaMOCTOSITEJIBHO COCTAaBJIATh IJIaH, aITOPUTM pEIIeHUs 3ajadd (WU ero
4acTb), BbIOMpATh CHOCOO pElIeHMs] C yYETOM HMMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBaTb M KOPPEKTUPOBAThH
BapUaHThI PEIICHUI ¢ y4ETOM HOBOM MHPOPMALIUH.

CaMOKOHTPOJ/Ib, IMOIIUOHAIBHBIA HHTEJVICKT:

BJIAJETh CIIOCO0AMM  CaMOINPOBEPKH, CAaMOKOHTPOJISI —Tpolecca H
pe3yJibTaTa pEIICHUSI MATEMAaTHYECKOM 3a/1a4H;

NPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTHh IPHU PEUICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBBI B [IE€ATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWJIEHHBIX OIIUOOK, BBISIBJICHHBIX TPYAHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTaTa JAEATEIBHOCTH MOCTABICHHON LEIH
U YCIIOBUSIM, OOBSICHITh MPUYUHBI JOCTHXKCHUS WM HEIOCTUKEHUS LIEIIH,
HaXOJUTh OIIUOKY, TaBaTh OLIECHKY MPUOOPETEHHOMY OTIBITY.



HPEIMETHBIE PE3YJIbTATDHI

K xoHiy oOyueHus B 7/ KJacce OOy4arolmUMWCS TOJIYYUT CIEAYIOIINE
IpeIMETHBIE PEe3yJIbTAThI:

Yucia 1 BbIYUCICHUSA

BoinonHsaTh, coueTasi yCTHbIE UM TUCBMEHHbIE TPHUEMBI, apu(METUUYECKUE
JEHCTBUS C pallMOHATILHBIMU YHCIIAMHU.

HaxonuTe 3HaYeHUs YHUCIOBBIX BBIPAXXEHUH, NPUMEHSATh Pa3HOOOpa3HbIC
CIOCOOBI U MPUEMBI BHIYUCIICHUSI 3HAYEHUN IPOOHBIX BBIPAXKEHUM, comepiKalinx
OOBIKHOBEHHBIE U JICCATUYHbBIC TPOOHU.

[lepexoauTh OoT oaHOM (OpMBI 3alKUCH YKcCed K APYro (mpeoOpa3oBBIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHYHYIO, B
YaCTHOCTHU B OECKOHEUHYIO JACCATUYHYIO IPOOb).

CpaBHUBATh U YNOPSA0OYMBATH pAllMOHATIbHBIEC YUCIIA.

OKpyrnsaTe yucna.

BbINONHATE NPUKUJIKY U OLEHKY pe3yJIbTaTa BHIYMCICHHM, OLIEHKY 3HAaYEHUI
YUCJIOBBIX BbIpa)KEHUH. BBINOIHATH ACHCTBUS CO CTENEHSIMH C HATypaJbHbIMU
MOKAa3aTEeISIMU.

[IpumeHsATh  NpPU3HAKU  JETUMOCTH, pa3JIOKEHUE  Ha  MHOXKHUTEIH
HaTypaJlbHBIX YHCEIL.

Pemate npakTUKO-OpUEHTUPOBAHHBIE 33JaYM, CBSI3AHHBIE C OTHOLUEHUEM
BEJIMYMH, IPONOPLUUOHAIBHOCTBIO BEIUYMH, IPOLIEHTAMH, HHTEPIPETUPOBATH
pe3yNbTaThl pelIeHus 3a7a4 ¢ Y4ETOM OTrpaHUYEHH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpuBaeMbIX OOBEKTOB.

AsredOpanyeckue BbIpaKeHUsI

Hcnonp3oBath anreOpanydeckylo TEPMUHOJIOTHIO U CHUMBOJIUKY, IPUMEHSThH
e€ B Ipoliecce OCBOCHUsI yueOHOro MaTepuara.

Haxomute 3HaueHWsT OyKBEHHBIX BBIPRXCHUH MPU 3aJaHHBIX 3HAYCHUSX
EPEMEHHBIX.

BommonHsATe  mpeoOpa3oBaHMs — LIEJIOTO  BBIPAXKEHUs] B~ MHOTOYJICH
PUBEACHUEM IMOJOOHBIX ClIaraeMbIX, PACKPHITHEM CKOOOK.

BpINONHATH yMHOXKEHHE OJHOYJIEHA HAa MHOTOWIEH K MHOTO4YIEHa Ha
MHOTOYJICH, TPUMEHSTH (DOPMYITBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcCyecTBIATh pa3lIoKEHUE MHOTOWICHOB HAa MHOXHUTEIN C TOMOUIBIO
BBIHECEHHUS 3a CKOOKM OOIEro MHOXHTENS, TPYNIUPOBKU  CIIaraeMblXx,
npuMeHeHUs1 GOPMYIT COKPAIIEHHOTO YMHOKEHHUS.

[TpumensaTy npeoOpa3zoBaHKsi MHOTOUYWIEHOB JUISl PEILEHUS Pa3IMYHBIX 3a/1ad
U3 MaTEMaTUKH, CMEXKHBIX MPEJIMETOB, U3 PEATbHON MTPAKTHUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypaJbHBIMUA TIOKA3aTeNsIMU IS
peoOpa3zoBaHus BEIPAKECHUI.



YpaBHeHUA U HEPABEHCTBA

Pemare nuHelHbIE ypaBHEHHs C OJHOW IEPEMEHHOM, IPUMEHsS ITpaBHIIA
Iepexoia OT UCXOAHOTO YPAaBHEHUS K PABHOCUIBHOMY eMy. IIpoBepsTs, sBusgercs
JIM YUCJIO KOPHEM YPaBHEHHUS.

[TpumensaTs rpaduveckre METOIbI IPU PEIICHUN JTUHEHHBIX YpaBHEHUHN U UX
CUCTEM.

[lonbupate mnpuMepbl Map 4YHCElN, SBISIIOMIMXCSA PEHICHUEM JIMHEHHOTO
YPaBHEHMS C IBYMsI [IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JIUHEHMHOrO ypaBHEHHUS C
IBYMs TEPEMEHHBIMH, MOJb3YsACh TpaduKOM, MPUBOIUTH MPUMEPHI PELICHUS
yYpaBHEHUS.

Pemaths cuctemsbl ABYX JIMHEHHBIX YPaBHEHUN C JIBYMs IEPEMEHHBIMH, B TOM
qucie rpaguuecku.

CocTaBnsaTe M pelaTh JIMHEMHOE YPAaBHEHHE WM CUCTEMY JIMHEHHBIX
YPaBHEHMI 110 YCJIOBHIO 3a/la4yd, WHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3aJ1a4M MOJy4YECHHBIN pe3yJIbTar.

DOyHKIMHA

N300paxkath Ha KOOPAMHATHON MPSMON TOUKHU, COOTBETCTBYIOLIUE 33/IaHHBIM
KOOpJAMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbI, 3alIMCHIBATH YMCJIOBBIE IPOMEKYTKH Ha
anreOpanveckoM si3bIKe.

OtMeuaTh B KOOPJIMHATHOW IJIOCKOCTH TOYKH IO 3aJJaHHBIM KOOPIAMHATAM,
cTpouTth rpaduku TUHEHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C MOMONIbI0 (YHKIMI H3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BpPEMS, pAaCCTOSHUE, II€HAa, KOJUYECTBO, CTOMMOCTb,
POU3BOIUTEIBLHOCTD, BPEMsI, 00bEM palbOTHI.

HaxonuTe 3HaueHre QyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnoco0 MpeACTaBICHUS U aHanIW3a UH(QOpMaIuH,
U3BJIEKaTh U UHTEPIPETUPOBATHh UH(GOPMALIMIO U3 TPAPUKOB peaJbHbIX MPOLECCOB
Y 3aBUCUMOCTEM.

K xonmy oOyueHuss B 8 kJacce oOyYarolIMiCS TOJYYUT CIICAYIOIIHNE
IPEAMETHBIE PE3YNIBTATHI:

Yuciia ¥ BbIYMCICHUS

Hcnonp30BaTh HaydaJgbHbBIE IPEJICTABICHUS O MHOXECTBE JIEMCTBUTEIBHBIX
YuCelN ISl CPAaBHEHHUS, OKPYTJIEHUS! U BBIUYMCIECHUN, N300paxaTh JACUCTBUTENbHbBIC
YyyCia TOYKaMU Ha KOOPAMHATHOM MIPSMOM.

[IpumeHsaTe TOHATHE apU(METUYECKOrO0 KBAJAPATHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE€ KOPHHU, UCIOJIb3ysl NPH HEOOXOJUMOCTH KaJIbKYJSITOP, BBINOJIHATH
npeoOpa3oBaHusl BBIPAKEHUW, COJEpXKAIIMX KBAJpPAaTHBIE KOPHU, HCHOIb3YS
CBOMCTBA KOPHEM.



Hcnonb3oBaTh 3anucu OOJBIIMX U MaJIbIX YUCEI C MOMOIIBIO JECATUYHBIX
npobeit u creneneit uncna 10.

AJiredpanvecKkue BbIpa:KeHU sl

[IpuMeHsAT, MOHSTHUE CTENEHM C UEIbIM [OKa3aTelieM, BBIOJHATh
npeoOpa3oBaHus BRIPAKEHUH, COIEPKAIUX CTENEHHU C LIEJIBIM MTOKA3aTeIIEM.

BhITIONHATE TOXIECTBEHHBIC TPEOOPA30BAHUS PAITMOHAIBHBIX BBIPAKCHHM
Ha OCHOBE TIPABWJI JICHCTBUN HAJl MHOTOWIEHAMH U aITreOpanvdecKuMu JpoOsiMu.

PacknanpiBaTh KBaJpaTHBIN TPEXUICH HA MHOXKUTEIH.

[TpumensaTs mpeoOpa3oBaHus BRIPAKCHUN I PEIICHUS PAa3IMYHbIX 33729 U3
MaTE€MaTHKH, CMEKHBIX ITPEIMETOB, U3 PEaIbHOW MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemate nHHEHHBbIE, KBaJpaTHbIE YPaBHEHUS W palMOHAJIbHbIE YpPaBHEHHS,
CBOJSILIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHHUI C IBYMS IEPEMEHHBIMH.

[IpoBoauTh MpocCTENIINE UCCIAEAOBAHUS YPABHEHUM U CUCTEM YPaBHECHHUH, B
TOM YHUCJI€ ¢ TPUMEHEHUEM rpadUyeCcKuX Mpe/ICTaBIeHUN (yCTaHABIUBATh, UMEET
JY YpaBHEHHE WJIM CHUCTEMa YPaBHEHHI pEIICHHs, €CIIM UMEET, TO CKOJbKO, U
nmpouee).

[lepexoauTs OT cIOBECHOM (OPMYIMPOBKH 3a/1auu K €€ anredpandeckon

MOJEIH C IIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHUCTEMbl ypaBHEHUHU,
WMHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33Ja4M MOJYYEHHBIN PE3yIbTaT.

[IpuMeHATh CBOWCTBAa YMCIIOBBIX HEPABEHCTB Jisi CPAaBHEHUS, OIEHKH,

pelaTh JIMHEWHbIE HEPABEHCTBA C OJIHOW MEPEMEHHOM U UX CUCTEMBI, JaBATh
rpauueckyro WIUIIOCTPALMI0 MHOMKECTBA PEIICHUNA HEpPaBEHCTBA, CHUCTEMbI
HEPaBEHCTB.

DOyHKUUHA

[Tonumath W UCTOB30BaTh (PYHKIIMOHAIBHBIC TOHSATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), OMPENEeNsITh 3HAYEHUE (PYHKIMU IO 3HAYEHUIO
apryMeHTa, ONpee/sTh CBOMCTBA (DYHKITUU 110 €€ rpaduKy.

Crtpoutb rpaguku 31eMeHTapHbIX PYHKIUN BUJA!

y = kix, y = x2, y = x3,y = x|, y = VX, onuchIBaTh CBOICTBA YHCIOBOI
byHkuuu o e€ rpaduxy.

K xoniy oOyuenus B 9 kJjacce o0O0y4aromuics TOTYYUT CIEAYIOIINE
PEAMETHBIE PE3YJIbTATHI:

Yucia 1 BbIYHMCICHUSA

CpaBHUBaTh M YHOPSAOYMBATH PAlMOHAIBHBIE U UPPALMOHAIBHBIE YHKCIIA.

BoinonusaTte apudmMeruyeckue ASHCTBUS C pallMOHAIBHBIMU YUCIIAMU,
codeTrass YCTHbIE UM TUMCbMEHHBIE MPUEMBI, BBIMIOJHATH BBIYUCIEHUA C
UPPALMOHATBHBIMU YUCIIAMHU.



Haxomute 3HaueHHs cTeneHeW ¢ LEeNbIMU MOKAa3aTelssMU W KOPHEW,
BBIYMCIIATh 3HAYEHUSI YUCIIOBBIX BBIPAKCHUMU.

OKpyryisiTh  JIEUCTBUTEIBHBIC YKCIA, BBINOJHATh MNPUKUIKY pe3ysbTaTa
BBIYMCIICHUH, OLICHKY YHCJIOBBIX BBIPAKCHUMU.

YpaBHeHUs U HEPABEHCTBA

Pemarp nuHElHBIE M KBaJgpaTHbIC YPAaBHEHHWS, YPABHEHUsS, CBOISIIHAECS K
HUM, IPOCTEHIIHE TPOOHO-PAIMOHATHHBIC YPABHEHUS.

Pemarp cuctembl OBYX JIMHEHMHBIX YPaBHEHUM C JBYMsI NEPEMECHHBIMU U
CHCTEMBI JBYX YPAaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIIACTCS JINHEUHBIM.

Pemate TekcTOBBIE 3amaun  anreOpanyecKUM CHOCOOOM C  TIOMOIIBIO
COCTaBJICHUS YPABHEHHUS WUJIM CUCTEMBI JIBYX YPAaBHEHUU C IByMs IEPEMEHHBIMU.

[IpoBoauTh MpocTENIINE UCCIENOBAHUS YPABHEHUM U CUCTEM YPABHEHUU, B
TOM YHUCJIE ¢ TPUMEHEHUEM rpadUUeCKUX Mpe/ICTaBICHUN (yCTaHABIUBATh, UMEET
JM ypaBHECHHUE WJIM CUCTEMa YPaBHEHHUHU PELICHUs, €CIIM UMEET, TO CKOJBbKO, U
npouee).

Pemate nuHeiHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA, HU300pakaTh
pelLICHUE HEPABEHCTB HA YMCIIOBOM IPSAMOM, 3allMCHIBATh PELICHUE C MOMOIIBIO
CHMBOJIOB.

Pemiath  cucTteMbl  JIMHEMHBIX  HEPABEHCTB, CHCTEMBbI  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh pEHICHUE CUCTEMBI
HEPABEHCTB Ha YMCJIOBOM MPSMOM, 3aIIMCHIBATh PEIICHUE C TOMOILBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUN PA3JIMYHBIX 3a]1a4.

DOyHKIMHA

Pacno3naBate (QyHkuMu u3ydeHHbIX BHIIOB. [loka3piBaTh cxemMaTHYECKU

pacIoyioKeHUEe Ha KOOPAMHATHOM IJIOCKOCTH TpadukoB GyHKImH Buaa: Y = KX, y
=kx+ b, y=kix,y=ax2 + bx + ¢,y =x3, y = Vx, y = [x|, B 3aBuCHMOCTH OT
3HaUYCHUN KOA(PPHUITMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth M U300pakaTh CXeMAaTUYECKH TpadUKu KBaIPATHUHBIX (YHKIIUMH,
OMKCHIBATh CBOWCTBA KBAAPATUYHBIX (DYHKIIMH MO UX Tpaduxam.

PacrioznaBate KBaJpaTHUHYIO (QYHKIHIO IO (popMyIie, MPUBOIUTH IPUMEPHI
KBaJIpaTUYHBIX QYHKIUN U3 peaTbHOM XU3HU, GUBUKHU, TEOMETPHH.

YucaoBble MOCJIeI0BATETbHOCTH U MPOTPecCHu

PacrioznaBate apudMeTHUeCKyr0 M TEOMETPHUYECKYI TIPOTPECCHH  IIPH
pa3HBIX CIIOCO0axX 3aaHMsI.

BBIONMHATE  BBIYHMCIEHUS C  HWCIOJNb30BaHHEeM (opMmyn N-ro  djeHa
apu(pMeTHIECKON U TEOMETPUIECKOHN MPOTPECCH, CyMMBI TIEPBBIX N YJICHOB.

N300paxkaTh YiICHBI TOCICIOBATEILHOCTH TOYKAMH Ha KOOPAWHATHOM
TUTOCKOCTH.



Pemate 3amaum, CBS3aHHBIE C YHMCIOBBIMHU IOCJIEAOBATEIBLHOCTSIMU, B TOM
YHCIIE 3a/1a4¥ U3 PEAIbHOM JKM3HU (C HUCIIOJIb30BAHUEM KaJIbKYJIATOPA, HU(PPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaunMeHoBaHMe pa3/1esioB U TeM ungpoBbie
Ne i/ P Kontpouasnbie | IIpakTnueckue (nupp )
NMPOrpaMmbIl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucna v BeIUKUCICHUS. ParinoHanbHbIe o5 9 bubmuoreka [JOK
yucia https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
2 YPaBHCHH H HCPABCHCTBA 20 2 https://m.edso00.ru/7f415b90
bubmuoreka [JOK
3 ANTeOpaMECKUE BHIPAKCHH 27 2 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
4 Koopaumatsi u rpaduxu. Oymxiin 24 2 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
> Hosropenne n 0600menne 6 . https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 9 0




8 KJIACC

KoanuectBo yacoB DJIEKTPOHHBIE
HaumeHoBaHue pa3/iejioB U TeM uudpoBbie
Ne i/ P Kontpoubnsie | IIpakTnueckue (upp )
NporpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcsbl
bu6mmoreka [JOK
1 UYwucna u Beraucienus. KBagpaTtHelie KOpHH 15 1 https://m.edsoo.ru/7f417af8
) Yucna u BerauciaeHus. CTeneHsb ¢ 1eIbiM 7 bu6muoreka [JOK
noKazareseM https://m.edsoo.ru/7f417af8
3 Anrebpandeckre BhIpaKCHUSI. 5 1 bubnmnorexa [JOK
KBanpatHblii TpEXUIIeH https://m.edsoo.ru/7f417af8
4 AnreOpandeckre BhIpaKCHUSI. 15 1 bubnmnorexa [IOK
Anrebpanyeckas 1poob https://m.edsoo.ru/7f417af8
YpaBHeHus U HepaBeHCTBA. KBagpaTHbie bubnuoreka [JOK
) 15 1
yYpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCcTBa. CUCTEMBI 13 1 bubnmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmorexa [JOK
7 VYpaBHeHus u HepaBeHcTBA. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 DyHKuuH. OCHOBHEIC IOHATHA ° https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
o Dymin. Hucnosbie Gynximm o 1 https://m.edsoo.ru/7f417af8
bu6mmorekxa [JOK
10 TosToperne u 0doduerte 0 ! https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I1O [TPOT'PAMME 102 8 0




9 KVIACC

KoanuectBo yacoB DJIEeKTPOHHBIE
HaumeHoBaHHe pa3aeioB U TeM uudpoBbie
Ne i/ P Kontpoubnbie | IIpakTnueckue (upp )
NMpOrpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThI
pecypchbl
1 Uucna u Beruncienus. JlelcTBUTEIbHbBIC 9 1 bubmuorexa [JOK
yucia https://m.eds00.ru/7f419d08
5 YpaBHEHMS U HEPABEHCTBA. Y PABHEHUS C 14 1 bubmunorexa [IOK
OJIHOW IEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 1 bubnmoreka [[OK
ypaBHEHUH https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
4 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7£419d08
bubmmoreka [JOK
) 1 1
> yHKmH 6 https://m.edso0.ru/7f419d08
bubmuoreka [JOK
6 UYuclioBble MOCIEA0BaTEIbHOCTU 15 1 https://m.edsoo.ru/7£419d08
7 [ToBTOpeHme, 0000IIEeHHE, CHCTEMATH3ALUS 18 1 bubmoreka [TOK
3HaHUHN https://m.eds00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I1O [TPOT'PAMME 102 7 0
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