MyHuuunajabHoe 001eo0pa3oBaTeibHOE yYpeKIeHHe
"Cpennsisi o6ueo6pa3oBaTesbHas mkoja Ne 31"

PACCMOTPEHO
Ha 3acelaHMU
Ilenaroruyeckoro cosera

[Tporokon Ne 1 ot 30.08.2024
ITpuxa3 Ne 162 ot 30.08.2024

S/

T}O IlyGoBckas
np\aﬂ&a& ot 30.08.20224

AJAIITUPOBAHHAS PABOYAS ITPOT'PAMMA
yueOHOro npeamera «Auaredpa»
1715 ob6ydaromuxcsi ¢ PAC 7-9 KiaccoB

r. Bonorna, 2024



MHNOACHUTEJIBHASA 3AIIMCKA

AnantupoBaHHas pabouasi mporpamMma ydyeOHOro mpeamera «Anredpay
pa3paboTaHa ¢ y4eToM OOIIHMX 00pa30BaTENbHBIX MOTPEOHOCTEH 00YJaIOIMMXCS C
PAC.

B Hacrosiiiee BpeMst K pacCTpoiicTBaM ayTHCTUYECKOTO CIIEKTPa OTHOCSTCS
cnelu(pUUecKue HapylIeHUs pPa3BUTHUS, XapaKTEPU3YIOUIUECS KaueCTBEHHBIM
HapYIICHUEM COIMAILHOTO B3aMMOICHCTBUS, KOMMYHUKAIIMH, OTPAaHHYECHHBIMH
UHTEpECAaMH U JICATEIHHOCTBHIO, TOBTOPSIONIUMCS CTEPEOTHUITHBIM TOBEACHHUEM.
BripaxkeHHOCTh HapyIIEHUH, HEPABHOMEPHOCTh PA3BUTHSI BBICIIMX MCUXHMYECKHUX
(GyHKIHMI y KOHKPETHBIX JeTell MOryT 3HAa4UTeNbHO pa3iuyarbes. Yacto y
obyuarouxcs ¢ PAC M0XkHO OOHapyXUThb HEJOCTaTOYHOE Pa3BUTHE KPYIMHOW M
MEJIKOW MOTOPHKH. DTO HAPYUICHHE BBITVIIIUT OYEHb XapaKTEpPHO: IMOAPOCTOK
MOJKET OBITh JOCTATOYHO JIOBOK B CIIOHTAHHOW HEMPOHM3BOJILHOM JEATEIHHOCTH,
HO C TPYZIOM MOJKET IOBTOPUTH JABUTATEIbHYIO MPOIPAMMY IPOU3BOJIIBHO WU IO
NOJpaKaHUIO, HEJIOBOK B caMooOCIyXuBaHUM. Ero ABM>KeHUsS MOTyT OBITh
BBIYYpHBIMH, MAaHEpHbIMH. Y gered u moapoctkoB ¢ PAC 3agactyro
OOHapyKMBAIOTCS HApyLIEHUs B CEHCOPHOM BOCIPUATHM H B 00pabOTKe
CEHCOpPHOM HWH(pOpMAIKM, TMPUBOJALIME K CHEHUPUUECKHM peakiusM Ha
ceHcopHble cTuMyJbl. OOyuarommiics ¢ PAC MoXer HEOXKHAAHHO OCTPO
pearupoBaTh Ha CIIYXOBBIE, 3pUTEIbHBIC WM TAKTUIIBHBIE Pa3IpaKUTEIN OOBIYHOM
UHTEHCUBHOCTH. Oco0ble  CIOXKHOCTH MOTYT  CO3[aBaTh CTEPEOTUIIUU
(Bocpou3Be€HUE OJHOTO W TOrO0 >K€ JEWCTBUS B CTEPEOTUIIHON dopme):
packauMBaHUsA, XJIONKH, TPBDKKH, BpalleHUE KHUCTSIMH PYK, TEpeTUCTHIBAaHUE
CTpaHUI] KHUT, IOBTOPEHUE OJIHU U TeX ke (Ppa3, pUCYHKOB U T.1I.

VY obyuaromuxcsi ¢ PAC wyacto HaOmonaroTcs CTpaxu, KOTOPBIE MOTYT
BBIpA)XKaTbCsl Kak B OOIIEN TpeBore U OECHOKOMCTBE, TaK U ObITh KOHKPETHBIMHU.
OT0 MOryr OBITb CTpPaxH, CBSI3aHHbIE C KaKMM-IHOO MyTraroluM COOBITHEM B
KU3HU ayTUYHOTO 00y4aIoIerocs, CTpaxu OBITOBBIX IIIYMOB MU TPUKOCHOBEHUIA.

B menom, y Bcex oOywaromuxcsi ¢ PAC nHabGmomaroTcs TpyaHOCTH
OpraHu3aluy COOCTBEHHOM, B TOM 4HUCIE y4eOHOH, NesATeIbHOCTH U MOBEICHMUS,
JUTATENBHOE BpEeMs aJJalTallid K HOBBIM YCIIOBHUSM U CTPEMIICHUE K TTOCTOSTHCTBY.

[Ipu  oprammzanuu  OOy4deHHs  BaXHO  YYHTHIBAaTh  OCOOCHHOCTH
HMOLIMOHAJILHO-BOJIEBONW U JIMYHOCTHOW Cepbl, KOMMYHUKALIUA U COLUAIILHOTO
B3aMMOJIEHCTBUS, MO3HABATENbHOIO pa3Butus odydaromuxcsi ¢ PAC, cnenuduky
YCBOEHHMSI Y4€OHOI0 Marepuana.



Anrebpa SBISETCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOI'O OOIIEro
o0pa3zoBaHusi: OHa 00ECIIEYMBACT U3YUEHUE APYTUX AUCIUIUINH, KaK €CTECTBEHHO-
Hay4yHOro, TaK W TYMAaHUTAPHOIO IMKJIOB, €€ OCBOEHHME HEOOXOIUMO IS
IPOJOJKEHUST 00pa30BaHMs U B MOBCEHEBHOU KU3HU. Pa3BuTue y obyuarounmxcs
Hay4YHBIX TPEACTABICHUN O TPOUCXOXKICHUU U CYIIHOCTH aireOpamuecKux
abcTpakimii, cnoco0e OTpa)XKeHUs: MaTEMAaTUUYECKON HayKOH SIBICHUI U MPOIIECCOB
B MpUPOAE U OOILECTBE, POJIM MATEMAaTHUYECKOrO MOJEIUPOBAaHUS B HAYYHOM
MO3HAHWU U B TIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOT'O MUPOBO33PECHHUS
¥ Ka4eCTB MBINUICHUS, HEOOXOANUMBIX ISl alafTallii B COBPEMEHHOM ITH(PPOBOM
obmiecTBe. M3ydeHuwe anreOpbl oOECreYMBAET pPAa3BUTHE YMEHUS HAOIONATh,
CpaBHUBATb, HAaXOIWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIILUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOHM JICUCTBUS W BBIBOJBI,
dopmynupoBaTh yrBepikaeHuss. OCBOCHHE Kypca anreOpbl 00ecIieunBaeT pa3BUTHE
JOTMYECKOTO MBIIUICHUSI OOYYaloIUXCs: OHU UCHOJB3YIOT JAEAyKTUBHBIE H
WHIYKTUBHBIC PacCyXKICHHs, 0000IICHIEe M KOHKPETU3allH0, aOCTparupoBaHue M
aHasoruto.  OOyueHue  anreOpe  MpeAnonaraeT  3HAYUTENbHBIM  00BEM
CaMOCTOATENIFHOW JIEATENIBbHOCTH OO0YyJarolMXCs, MOITOMY CaMOCTOSITEIbHOE
pelleHue 3a/1a4 SBJSIETCS pean3alieid JesTeIbHOCTHOTO IPUHIIAIIA 00yUeHUSI.

B crpykType mnporpammbl yuyeOHOro Kypca «AusreOpa» Ajii OCHOBHOTO
o01miero oopa3oBaHusi OCHOBHOE MECTO 3aHHUMAIOT COJIEP’KATEIbHO-METOINYECKUE
nuHUA: «Yucna U BEIYUCICHUSY, «ANTeOpandecKue BRIPAKCHUS», «Y paBHEHHS U
HepaBeHCTBa», «DyHkiun». Kaxpas U3 3THX coaep)KaTelbHO-METOANYECKUX
JUHUNA pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJICHCTBYS C
IpYTMMHU €ro JuHusMU. B Xone wu3ydeHus ydeOHOro Kypca oOydarouumcs
NIPUXOUTCS JIOTUYECKH PACCYXKIaTh, UCIOIB30BATh TEOPETHUKO-MHOKECTBEHHBIN
sa3blK. B CBsi3M ¢ 3TUM B mporpammy y4eOHOro kKypca «Ainredpa» BKIIOUEHBI
HEKOTOPbIE OCHOBBI JIOTMKH, IIPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3fenax
MaTeMaTHYeCKOT0 00pa30BaHUs U CIIOCOOCTBYIONIUE OBIIAJACHHUIO O0yJaIOIMHUCS
OCHOB  YHHBEpCaJbHOrO MaTemaruueckoro s3bika. ConmepkaTeldbHOW |
CTPYKTYPHOH OCOOCHHOCTBIO y4eOHOro Kypca «Aunrebpa» SBISIETCS €ro
UHTETPUPOBAHHBIN XapaKTep.

Conepxanue JsuHUM «Yucna M BBIUMCICHUS» CIY)KMT OCHOBOM  JUIs
JabHEHIIIeT0 U3YYCHHs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYJarOIIUXCS
JOTMYECKOTO MBIIILICHUS, (POPMHUPOBAHHUIO YMEHHSI MOJIb30BATHCS aITOPUTMaMHU, a
TaKXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX JIJIsl TIOBCEIHEBHOM
XKU3HU. Pa3BUTHE MOHATHUS O YKCIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3zoBaHUs
CBSI3aHO C pAlMOHAIBFHBIMH M HMPPANUOHAIBLHBIMH YHCIaMH, (OpPMHpPOBaAHHEM



MPEICTABICHUA O JEWCTBUTEIBHOM YHCIE. 3aBEpIICHHE OCBOEHUS YHCIIOBOU
JIMHUU OTHECEHO K CpeHEMY 00111eMy 00pa30BaHMUIO.

Coneprkanue AByX are0pandeckux JIMHUN — «ANreOpanyecKue BbIpaKEeHUs»
U «YpaBHEHUS M HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHUIO y OOyYarOIIMXCS
MaTeMaTHYeCKOro amnmnaparta, HeOOXOAWMOTO Ui pEeHIeHHs 3a7ad MaTeMaTHKH,
CMEXHBIX TPEIMETOB M MPAKTHKO-OPMEHTHUPOBAHHBIX 3ajady. Ha ypoBHe
OCHOBHOTro 0011ero o0Opa3oBaHUsl Yy4eOHBIN MaTepuan TpYNIHPYETCs BOKPYT
paIMOHANBHBIX BRIpAKCHUA. Anredpa IeMOHCTPUPYET 3HAYCHHE MAaTEeMAaTHKH Kak
S3bIKA ISl TIOCTPOCHHMSI MAaTeMaTHYECKUX MOJENCH, OMUCAHMs TPOIECCOB H
SBJICHUNM peampbHOro Mupa. B 3amaum  o0ydeHuss anreOpe BXOIAT TaKXKe
JalbHEHIee Pa3BUTHE AITOPUTMUYECKOTO MBIIUICHUS, HEOOXOAMMOro, B
YaCTHOCTH, JJIsi OCBOGHHS Kypca HHPOpPMATHKH, W OBJAJEHHE HaBbIKAMU
JNEeNYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cCUMBOJIBHBIX (pOpM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUs, CIOCOOHOCTEH K MaTeMaTHUYE€CKOMY TBOPUYECTBY.

Conepxanue QpyHKIIMOHAIBHO-TpapUUECKON JIMHUYU HALIEJICHO Ha MOJIy4YEeHUE
Oo0yJaroMMuCs 3HaHUM 0 (QYHKIUSAX KaK BaKHEHIIeH MaTeMaTHUYecKOM MOJeH
JUIS OTIMCAHUS U MCCIIEOBAaHUS Pa3HOOOPa3HBIX MPOILIECCOB U SIBICHUIN B MPUPOAC
n obuiectBe. M3ydeHue marepuana CIOCOOCTBYET Pa3BUTHIO Yy O0y4arOIUXCs
YMEHUS UCIIOJIb30BaTh Pa3IMYHbIC BHIPA3UTEIbHBIE CPEJICTBA A3bIKAa MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpaduueckue, BHOCUT BKJIaJ B (opMHUpOBaHME
NPEJCTaBJICHUI O POJIM MaTEMAaTHUKU B Pa3BUTUU ITUBWIIN3AINN U KYJIbTYPHI.

CornacHo ywyeOHOMY MaHy B 7-9 Kkjaccax H3y4yaeTcsli Y4eOHBIH Kypc
«Anrebpa», KOTOPbIH BKIIOYACT CIEAYIOLIME OCHOBHBIE pPa3/ielibl COACpIKAHMS:
«Ynucna ® BBIYUCICHUA», «ANreOpandeckue BBIPAKCHHS», «YPaBHEHHS W
HEPaBEHCTBa», « DYHKIIMW.

Ha n3yuenne yuebHOro Kypca «Anredpa» orBoautcs 306 dacos: B 7 kiacce
— 102 yaca (3 gaca B Henmenmo), B 8 kiacce — 102 ygaca (3 yaca B Heaemno), B 9
kiacce — 102 yaca (3 gaca B HefIen0).



COJAEPXAHUE OBYUYEHUA
7 KIIACC

Yuciaa 1 BIYMCICHUS

Jpobu OOBIKHOBEHHBIE W JIECATUYHBIC, TIEPEXO] OT OAHOW (POPMBI 3aMKCH
npoberi k gpyroi. IloHsATHE palMOHAIBLHOTO YHCIA, 3alKCh, CpPaBHCHHE,
yIIOpSIOYMBAHUE  PAIIMOHAIBHBIX  4Yucel. Apudmernueckue JEWUCTBUS €
panyoHaIbHBIMU 4uciIaMu. Pelienue 3aaad u3 pealbHOW MPAKTUKU HAa 4acTH, Ha
TpoOH.

CreneHb C HaTypaJdbHBIM I[OKa3aTeleM: OmpeleieHue, npeodpa3oBaHue
BBIPQKEHUN HA OCHOBE OMpEEJIeHUs, 3anuCh OonbIuX uncen. [IpoiieHTsl, 3anuch
MIPOLICHTOB B BHJI€ POOW U JpOOW B BHJE MPOICHTOB. TpH OCHOBHBIE 337a4d Ha
IIPOLICHTHI, PEIEHUE 3a/1a9 U3 PEAIbHOU IMPAKTUKH.

[IpuMeHeHnEe TPU3HAKOB  JACIMMOCTH, pA3JIOKEHWE HAa  MHOMKHUTEIU
HATypaJIbHbIX YHCEIL

PeanbHble  3aBUCUMOCTHM, B TOM  4Yucjie TpsMas ©W  oOparHas
IIPONOPLIMOHATIBHOCTH.

Anre0panvecKkue BbIpPaKeHUsI

IlepeMeHHBIE, YNCTOBOE 3HAYEHUE BBIPAXKEHHUSI C MEPEMEHHOM. JlomycTuMbIe
3HAYEHHUS NepeMeHHbIX. [Ipencrapnenne 3aBUCMMOCTH MEXK1Y BEIMUMHAMU B BUJIE
dbopmynbl. Beraucienus mo ¢popmynam. [IpeoOpazoBanre OYKBEHHBIX BBIPAXKEHUH,
TOXXJICCTBEHHO paBHBIC BBIPpAKCHUS, TMpaBuia MpeoOpa3oBaHUs CYMM U
MIPOU3BEICHUH, TTpaBUjIa PaCKPBITHS CKOOOK U MPUBEACHUS MOAOOHBIX CllaraeMbix.

CBolicTBa CTENEHU C HATypaJbHbBIM NIOKA3aTEIEM.

Opnnouwiensl U MHOrowieHbl. CTeneHb MHOrouseHa. CioxeHue, BbIUUTaHUE,
YMHOKEHUE MHOTO4YJIEHOB. DOpMyJbl COKPAIIEHHOTO YMHOXEHUS: KBaJpaT
CYMMBl W KBagpar pa3HocTH. @opMyna pa3HOCTHM KBajapaToB. PasznoxeHue
MHOTOYJIEHOB HA MHOYHUTEIIH.

YpaBHeHus] 1 HEPaABEHCTBA

VYpaBHeHUEe, KOpPEHb YypaBHEHHUs, IMpaBuja MpeoOpa3oBaHUs ypaBHEHWS,
PAaBHOCHJIBHOCTH YPAaBHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YHUCIO KOPHEW JMHEHWHOIO
YpaBHEHHUSI, pEUIEHHWE JUHEHHbIX YypaBHeHUU. (CocTaBleHUE YpaBHEHUU [0
YCJIOBUIO 33/1a4M. Pelienre TeKCTOBBIX 3a71a4 ¢ IOMOILBIO YPAaBHEHUM.

JIuneitHoe ypaBHEHHME C JBYMs IEPEMEHHBIMU U ero rpaguk. Cucrema AByX
JMHEVHBIX YPABHEHUN C JBYMs II€PEMEHHBIMH. PelieHue cucrteMm ypaBHEHHU



CocoOOM TMO/ACTaHOBKHU. [lpuMepbl pelieHus TEKCTOBBIX 3a/Jad C MOMOIIbIO
CHUCTEM YPaBHEHH.

DOyHKUIMHA

Koopaunara Touku Ha npsimoil. UucnoBble MpoMexyTKU. PaccTosiHue Mexay
JIBYMs TOYKaAMHU KOOPIMHATHON IIPSAMOM.

[TpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Abcrmucca U opAnHAaTa
TOYKHM Ha KOOPJAMHATHOM MJIOCKOCTH. [Ipumepsl rpadukoB, 3aJaHHBIX (HOpMYIaMu.
Urenne rpadukoB peanbHbIXx 3aBUcuMocTed. [lonsarue @ynknuu. [padux
¢yuxuuu. CoiictBa ¢pyHkuuid. Jluneninas ynkuus, e€ rpapuk. ['papux yHkumu
y = |x|. I'papuueckoe peuieHHUEe TUHEHHBIX YpPaBHEHHM M CHUCTEM JIMHEHHBIX
YPaBHEHHUM.

8 KVIACC

Yucsia v BBIYHCICHUSA

KBagpatueiii kopenb u3 uucna. [loHstue 00 HppalMOHATILHOM YHCIE.
HecsaTuunbie TpUOIMKEHUST UppalMOHATIBHBIX uyncen. CBOMCTBA apuMeTHUEeCKIX
KBa/IPAaTHBIX KOPHEN U UX MPUMEHEHHE K MPEoOpa30BaHUIO YHCIOBBIX BHIPAKEHUM
Y BBIYUCJIECHUSAM. J|eCTBUTEIIbHBIE YUCIIA.

CreneHb ¢ LenbIM MoKaszaTeseM 1 e€ coiicta. CTaHIapTHAs 3alIUCh YHCTA.

AnreOpanyeckue BbIpaKeHUIAJAreOpanyeckue BbIpaskeHust

KBagparHelii  TpEXWIEH, pa3JIOKEHHE  KBAJPATHOIO TPEXWIEHA HA
MHO>XKHTEIH.

AnreOpandeckass npodb. OCHOBHOE CBOWMCTBO aireOpamdeckor apoowu.
CrnoxxeHue, BbIYMTAHHUE, YMHOXKEHHUE, JeJeHUE ainreOpandeckux ApoOeit.
PanmonanbHbie BbIpaXXeHHs U UX MPeoOpa30oBaHHUE.

YpaBHEHMS 1 HEPABEHCTBAY PABHEHHS U HEPABEHCTBA

KBagpaTtHoe ypaBHeHue, ¢GopMmyaa KOpHEH KBaJIpaTHOrO ypaBHEHHUS.
Teopema Buera. Pemienne ypaBHEHUI, CBOIAIIMXCS K JIMHEUHBIM U KBAJAPATHBIM.
[Ipocreiimme 1poOHO-pallMOHAIBHBIE YPABHEHHUS.

['padmueckas mHTEpHpeTAlUs YPAaBHEHUN C ABYMSI MIEPEMEHHBIMH U CUCTEM
JVUHENHBIX YpPAaBHEHHW € JBYMs IepeMEHHBIMHU. l[IpuMmepsl pemieHust cucrem
HEJIMHEWHBIX YPABHEHUU C IBYMsI IEPEMEHHBIMH.

Peliienre TEKCTOBBIX 3a71a4 alreOpandeckum CriocoOOoM.

UucnoBble HEpABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO € OJTHOW MEPEMEHHOM.
PaBHOCHIIBHOCT HEpaBeHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM.
CucTemMbl TMHENHBIX HEPABEHCTB C OAHOW MEPEMEHHOM.

OyHKINNPYHKIUU



[Tonsatue @ynkuun. OOnacTb ompeneraeHuss U MHOXKECTBO 3HAUYCHUH
¢yakuuu. CnocoObl 3a1aHus (PyHKIIHA.

I'padux dynkuuu. Urenne cBoiicTB ¢yHkiuu 1o e€ rpaduky. [Ipumeps
rpadukoB GyHKIHMA, OTPAKAIOIMIUX PEATbHBIE TMPOIECCHI.

OYHKIMK, OMUCHIBAIONIUME TIPIMYI0O W OOpaTHYI MPONOPIHOHATBHBIC
3aBHCHMOCTH, X rpaduki. OyHkuun y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pELICHUE YPAaBHEHUN U CUCTEM YPaBHEHHM.

9 KJIACC

Yucaa 1 BIYMCICHUS

PanmonanbHble uncna, uppalroHalbHbIE YKCIa, KOHEYHbIE U OECKOHEUHBIC
JecsITUYHbIE ApoOu. MHOXKECTBO IeMCTBUTENBHBIX YHCEII, IEUCTBUTENLHbBIE YHCIIa
Kak OECKOHEUYHBIE IeCATUYHBIE ApoOu. B3auMHO O HO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICHCTBUTENBHBIX YHUCET U KOOPAUHATHON IIPSIMOM.

CpaBHeHME JCHCTBUTENBHBIX 4YMCEN, apuU(METUUYECKHE JICHCTBUS C
JNEHUCTBUTENBHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpYXAIOLIEro MHpPA, UIUTEIBHOCTh IPOLECCOB B
OKPYKarOIIEM MUPE.

[Tpubnam>x€HHOE 3HaYEHHE BEJIMYMHBI, TOUHOCTh NMpHOIKeHus. OKpyrieHue
yucen. llpukuaka v olieHKa pe3yabTaToB BIYUCICHUMN.

YpaBHeHUs] 1 HEPABEHCTBA

JIuneninoe ypaBHeHue. Penienue ypaBHEHUN, CBOAAIINUXCS K JIMHEHHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHU, CBOIAIIMXCS K KBaAPATHBIM.
buksanpatHoe ypaBHeHue. lIpuMepsl pellieHusT ypaBHEHUNU TPETbEU U 4ETBEPTOM
CTEIEHEN Pa3JIOKEHNEM HAa MHOXKUTEIIH.

Pemenne npoOHO-paniMOHANbHBIX ypaBHEHHUI. PerieHne TEKCTOBBIX 3anad
anredpanyeckuM METOJIOM.

VYpaBHEHHE C IByMsl NIEpEMEHHBIMH M ero rpaguk. Pemenue cucreM AByX
JIMHENHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU. Penenne cucrem AByX ypaBHEHUH,
OJTHO M3 KOTOpPBIX JMHEIHOE, a Jpyroe — BTOpod cremeHu. ['paduueckas
UHTEpIpeTanys CUCTEMbl YPAaBHEHUH € JBYMs [IEPEMEHHBIMU.

Peliienre TEKCTOBBIX 3a71a4 alreOpandeckum CriocoOOoM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenvne JMHENHBIX HEPABEHCTB C OJHOW NEPEMEHHOW. Pemienue cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM TmiepeMeHHOM. KBaapaTHble HEPABEHCTBA.
I'paduueckass wHTEpHperanys HEPABEHCTB U CHUCTEM HEPABEHCTB C ABYMS
NIEPEMEHHBIMH.

OyHKIMNPYHKINH



KBanpatuunas ¢yskus, e€ rpaduk u cBoicTBa. [lapabGoma, KoOpauHATHI
BEPIIMHBI TapaboJIbl, OCb CHMMETPUU MapadoJIb.

I'padukn byuxumit: v =kx, y=kx +b, y=k/x, y=x3, y=Vx, y = |x| , u ux
CBOMCTBA.

UucnoBele  mociIen0BaTeIbHOCTUYMCIOBbIE  MOC/IEI0BATEIbHOCTH U
NMporpeccun

[ToHsATHE YKCIIOBOM TMOCIENIOBATENIBHOCTH. 3aJaHUE TOCIIEI0BATEIbHOCTH
PEKYppEeHTHOM popMynoi u Gpopmysoil N-ro 4ieHa.

Apudmernueckass U reoMmerpuueckas mporpeccuud. PopMysbl N-To yjieHa
apuPMETHIECKON ¥ TeOMETPUUECKON TTPOTPECCUIA, CYMMBI TIEPBHIX N YICHOB.

N300pakeHrne ujaeHOB apu(METHUYECKOW M T'eOMETPHUYECKOH mporpeccuit
TOYKAMU Ha KOOPAWHATHOM IJIOCKOCTH. JIMHEHWHBIM M AKCIIOHEHIMAJIbHBIA POCT.
Crio>xHBIE TPOLEHTHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA [POI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaTbl OCBOCHMS MpOrpaMMbl y4eOHOro Kypca
«AnreOpay» XapakTepU3yOTC:

1) maTpuoTHYecKoe BOCIIMTAHNE:

MPOSIBJICHUEM HMHTEpEca K IMPONUIOMY M  HACTOALIEMY POCCHUUCKOU
MaTreMaTUKH, LIEHHOCTHbIM  OTHOIIEHWEM K  JOCTHMKEHUSM  POCCHUHCKHUX
MAaTeMaTUKOB U POCCHMCKOM MAaTEMATHUYECKOM IIKOJBI, K MCIOJIb30BAHUIO 3THUX
JOCTHKEHUI B IPYTUX HayKax U MPHUKIATHBIX cepax;

2) rpaskaaHCKoe U AYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEN TpaKJaHWHA U peau3alliid €ro
mpaB, TMPEACTaBICHHEM O MaTEeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHHUS
pa3’IMYHbIX CTPYKTYp, SBJICHHI, MPOLENYp T'PaKJAHCKOro OOIIecTBa (HampuMmep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C IPAKTUYECKUM NPUMEHEHUEM JOCTMIKEHUN HAyKd, OCO3HAHUEM BaKHOCTH
MOPaIbHO-3TUYECKUX TPUHIIUIIOB B IESITEILHOCTH YYEHOTO;

3) TpyAOBOE BOCIIUTAHHE:

YCTAaHOBKOM Ha AaKTHBHOE YYacTHE B PpEUICHUM MPAKTHYECKUX 3a1ady
MAaTeMaTU4YECKOM HAIpPABIEHHOCTH, OCO3HAHUEM BaXKHOCTU MaTEMaTHYECKOTO
o0pa30oBaHUsl Ha MPOTSHKEHUM BCEHW >KM3HM MJIsl YCIEIHOM mpodeccuoHaIbHOM
JESITebHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM WHIUBUIYAIBHON TPaeKTOPUU 0Opa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYecKOe BOCIIUTAHUE:

CIOCOOHOCTBIO K OMOIMOHAIBHOMY M 3CTETHMYECKOMY BOCHPUSTHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJau, PEHICHUH, pacCyKICHUU, YMEHUIO BUICThH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI' 0 MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeJCTaBIeHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOIbI U
oOmiecTBa, MOHMMAaHMEM MaTeMaTHUYeCKOM Hayku Kak c¢epbl YeloBEeYeCcKOu
JEeSTENbHOCTH, ATANoOB €€ pa3BUTHS M 3HAYMMOCTH AJI1 Pa3BUTHS LIMBUIIM3ALUH,
OBJIAZICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YeCKOM KyJIbTYypOH KakK CpPEeACTBOM



IIO3HAHUS MHPA, OBJIAJCHUEM IIPOCTEUIIMMH HABBIKAMHM MCCIIEI0BATEIBCKON
NEeATEIbHOCTH;

6) ¢usnueckoe BocnuTraHue, (POpMHpPOBAHHE KYJIbTYPHI 3/10POBbH H
3MOLHMOHATBHOIO 0JIAT ONOJIYYHS:

TOTOBHOCTBKO IPUMEHATh MAaTEMATHYECKHE 3HAHUS B HHTEPECAaX CBOETO
3I0pOBbsl,  BEIEHUS  3J0pOBOro oOpa3a JKHU3HU  (340pOBOE  THUTAHUE,
cOaaHCUPOBAHHBIA PEXUM 3aHATHM W OTAbIXa, peryiaspHas Qunueckas
aKTUBHOCTB), C(OPMHPOBAHHOCTHIO HaBbIKa peQIIEKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OIMIMOKY M TaKOro K€ MpaBa APYroro YeioBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

OpUEHTALIMEN HA IPUMEHEHUE MAaTEMATHYECKUX 3HAHUM I PELICHUS 3a1a4
B O0JIACTM COXPAaHHOCTH OKpY)KaroIIeld Cpeapl, IUIAHUPOBAHUS IOCTYIKOB U
OLICHKM HMX BO3MOXHBIX IIOCICACTBUM I OKpPYXKAIOLIEW Cpenbl, OCO3HAHUEM
r100aibHOIr0 XapakTepa dKOJOTHUECKUX MPoOieM U MyTe UX pelieHus;

8) aganTanus K M3MEHSIIOIUMMCH YCJIOBHMAM COLMAJIBHON W NPUPOXHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCIIOBHUSIX HEONPENEIEHHOCTH, IOBBILICHUIO
YPOBHS CBOEM KOMIIETEHTHOCTH YE€PE3 MPAKTUYECKYIO NESTEIbHOCTD, B TOM YHUCIE
YMEHUE YYUTBCS Yy APYruxX JOJel, MpuoOpeTraTh B COBMECTHOM [1€ATEIbHOCTH
HOBBIC 3HAHWs, HABBIKM U KOMIIETEHIIUHU U3 OIbITA IPYI'UX;

HEOOXOJMMOCThI0O B (OPMHPOBAHWM HOBBIX 3HAaHUM, B TOM YHCIE
(dopMynupoBaTh UIEH, OHATHUS, TUIIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM YHUCIIE
paHee HEM3BECTHBIX, OCO3HaBaTh JACPUIMUTHI COOCTBEHHBIX 3HAHUA U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI3OB, TPEOYIOMIMI KOHTPMEp, KOPPEKTUPOBAThH
MPUHUMAEMbIE pElICHUusT M AeUCTBUA, (OPMYIUPOBATH M OLICHUBATH PUCKH U
HOCJECTBUA, (POPMUPOBATDH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC YUeOHbIe 1eliCTBUS

ba3oBble JJoruueckue aeicTBHS:

e BBIIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKN MATEMaTHYECKUX
OOBEKTOB, TOHSATUN, OTHOIIEHWNA MEXIY MOHATUSIMU, (OPMYIHPOBATH
OTIpEeCIICHUs]  TOHSATHUH, YCTaHABJIMBATh  CYIIECTBEHHBIH  MpPU3HAK
KJIacCu(UKAIMU, OCHOBaHUS i OOOOIICHUS U CpaBHEHUS, KPUTEPUU
MIPOBOAMMOTO aHAJIN3A,



BOCIIpUHUMATh, (QOPMYIHpPOBaTH M  MPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEIbHbIE W OTpPULATENbHbIC, €IMHUYHBIC, YAaCTHbIE W OOUIME,
YCIJIOBHBIE;

BBIBILATH ~ MAaT€MaTU4YECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBOpeursi B (akTax, HJaHHBIX, HAOMIOAEHUSX M YTBEPKICHUSX,
IpeiaraTb ~ KpUTEpUH  JUISL  BBIABICHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUHNIL;

JleJlaTh BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, NEIYKTHUBHBIX M
VHAYKTUBHBIX YMO3AKJIFOUYCHUH, YMO3AKJIFOYEHUH 110 aHAJIOTUH;

pa3dupaTh 0Ka3aTeIbCTBA MaTEMaTHUYECKUX YTBEPKICHUH (IIpsIMbIe U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSTEIBLHO HECJOKHBIE JOKa3aTelIbCTBa
MaTeMaTUYeCKUX (PAKTOB, BBICTPaWBaTh AapryMEHTAlUI0, I[PUBOJUTH
IPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKIECHUS;
BbIOMpaTh CIOCO0 perieHus y4eOHOW 3amadyu (CpaBHHBATh HECKOJBKO
BAapUAaHTOB pEIICHUs, BBIOMpAaTh HauOoyiee MOAXOMSAIIUNA C YYETOM
CaMOCTOSITEIbHO BBIIETIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarejlbCKkue AeMCTBHS.

HCITOJIb30BaTh BOMPOCHI KAK HMCCIICIOBATEIHCKANA WHCTPYMEHT ITO3HAHUS,
dbopMyrpoBaTh BOMPOCHL, (UKCUPYIOIINE MPOTUBOPEUHUE, MPOOJIEMY,
CaMOCTOSITEJIbHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (opmMupoBarh
TUIIOTE3Y, apTyMEHTHPOBATH CBOIO MO3HIINIO, MHCHHUC;

MPOBOAUTH IO CaMOCTOSITEIbHO COCTaBICHHOMY TUIAaHY HECIIOKHBIN
DKCIIEPUMEHT,  HEOONBIIOE  HWCCICNOBaHWE MO  yCTAHOBJICHHIO
OCOOCHHOCTEH MAaTEMaTUYEeCKOro OOBEKTa, 3aBHUCUMOCTEH OOBEKTOB
MEX]Ty COOOM;

CaMOCTOSITENTLHO (POpMYyIIMpPOBaTH O0OOIIEHUS W BBIBOJIBI IO Pe3yJIbTaTaM
MPOBEEHHOTO HAOIIOZCHUS, MCCIIENOBAaHUS, OIEHUBATHh JOCTOBEPHOCTH
MOJTyYEHHBIX PE3YIbTaTOB, BEIBOJOB U 0000IICHMIA,

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TPOIECCa, a TAKXKE BBIIBUTATH
MIPENTONIOXKEHUS O €T0 Pa3BUTUH B HOBBIX YCJIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBJIATh HEAOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAalUU, JaHHBIX,
HEOOXOJIMMBIX JIJISl pELIEHUS 33]1a4u;

BBIOMpATh, AHAIU3UPOBATH, CUCTEMATU3UPOBATH M HHTEPIPETHPOBATH
MH(}OPMAIUIO PA3IMYHBIX BUI0B U (POPM IPEICTABICHUS;

BbIOMpaTh (QopMy TpeAcTaBieHUs UHOOpPMALMM W WUIFOCTPUPOBATH
pelaeMble 3a7aud CXeMaMu, JAuarpaMMmMaMiu, WHOW Trpadukoil U ux
KOMOMHAIIUSIMU;



OLIEHUBATh HAAEKHOCTh WH(OOPMAIMU TIO KPUTEPHUSAM, MPEIIOKEHHBIM
YUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHHKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1elCTBHUSA:

BOCIpUHUMATh UM  (GOPMYJIUPOBATh CYXKICHUS B COOTBETCTBHUH C
YCIIOBUSIMHM U TICJIIMH OOIICHMS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PCHHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
X0y PEIICHUS 3a]]a4l, KOMMEHTHPOBATh MOJTYYCHHBIN PE3YNIbTAT;

B XOJIe OOCYXKACHHSI 337aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYXTaeMON TEMBI,
POOJIEMBI, PeIIacMO 3a1a4d, BBICKA3bIBATh HUJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHUsI, COMOCTABJISITH CBOM CYXACHUS C CYXICHUSMH JIPYTHX
YY4aCTHUKOB JHAJIOTa, OOHAPYKUBATh Pa3IMYUEe W CXOJCTBO IO3UIIHH, B
KOppeKTHOU opme hopMyIrpoBaTh Pa3HOIIIACHS, CBOM BO3PAXKEHUS,
NPENCTaBIIATh  pe3yJbTaThl  pPEIIEHUs  3aJaud,  DKCIEPUMEHTAa,
UCCIICIOBAHUs,  TPOEKTa,  CaMOCTOSATEIBHO  BBIOMpaTh  (popmar
BBICTYIUJICHUS C Y4ETOM 3aJ1a4 MPE3CHTAMU U OCOOEHHOCTEN ayJUTOpUY;
MOHMMATh U HCIOJBb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHIWBUYaTbHOM pPaOOTBI TpU pEIICHUH YYeOHBIX MaTeMaTHYECCKUX
3ajady;

MPUHUMATH 11€Ib COBMECTHOM JIEATEIHbHOCTH, INIAHUPOBATH OPTraHU3AIUIO
COBMECTHOM paboThl, pachpenensiTh BHABI paboOT, JO0roOBapUBaTHCA,
o0CcyXaaTh MPOIECC U pe3ysibTaT padoThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIFOJICH;

y4acTBOBaTh B TpynmoBbIX (opmax padoTel (0OCYKIeHUs, 0oOMeH
MHEHHUSIMH, MO3TOBBIC INTYPMBbI M JPYTH€), BBINOJHATH CBOI YacTh
paboThl U1 KOOPAMHUPOBATH CBOU JIEUCTBUS C APYTUMHU YJIEHAMU KOMAaH/IbI,
OIICHMBATh KA4E€CTBO CBOETO BKJIaJa B OOIMIMI TPOIAYKT TO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aMOICHCTBHSI.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe elicTBUSs
Camoopranuzanmus:

CaMOCTOSITEJIbHO COCTABJIATH IUIAH, AJITOPUTM pEHICHUs 3adadd (WM €ro
4acTh), BbIOUpaTh CHOCOO pElIeHUsl ¢ Y4ETOM HMEIOLIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOXXKHOCTEHM, apryMEeHTHpPOBATb U KOPPEKTHPOBATH
BapUaHThI PELICHHI C y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTP 0/1b, IMOIIUOHAIbHBIN MHTEJJIEKT:

BJIQJIETh CIOCOOAMHU  CaMOMPOBEPKH, CaMOKOHTpPOJS Tpoliecca U
pe3yibTaTa penieHrus MaTeMaTUIeCKOM 3a1a4u;



e TMPEIBUACTb TPYAHOCTH, KOTOPBIE MOIYT BO3HMKHYTH IIPH PpELICHUH
3a/1a4d, BHOCHTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
0OCTOSATENbCTB, HAJICHHBIX OIIHUOOK, BBISBICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBHUE pPE3yJIbTAaTa NEATEIBHOCTH IIOCTABICHHOM LIEJIH
U YCJIOBHSIM, OOBSICHATh MPUYMHBI JOCTH)KEHHS WU HETOCTHXKEHUS LIETIH,
HaXOJUTh OLIKUOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

K xoniy obOydeHuss B 7 KJjacce OOYYAIOIIMICS TOJYYUT CIICAYIOIIHE
pPEeIMETHBIE PE3YyIbTAThI:

Yucna 1 BBIYMCIEHUSA

BrImonHaTh, codeTas YCTHbIE W MHChbMEHHBIE NPUEMBI, apU(PMETUUECKUE
JEUCTBUS C PALIMOHAIIBHBIMU YUCIAMU.

HaxomuTh 3HauYeHHsS] YUCIOBBIX BBIPAKEHUN, MPUMEHATH Pa3HOOOpa3HbIC
CrocoObl ¥ MPUEMBI BBIYUCICHUS 3HAYEHUNU APOOHBIX BBIPAXKEHUM, COAECpPKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIC JPOOH.

[lepexoauth OoT OmHOM (HOPMBI 3aMKMCHU YKCEN K APYyroil (mpeoOpa3oBbIBATH
JECATUYHYI0O JpoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO AECATUYHYIO TPOOB).

CpaBHUMBATh U YIOPSIAOYUBATH PallMOHATIBHBIE YUCIIA.

OKpyrJiTh 4KCIIa.

BBINOIHATE TPUKUIKY U OIICHKY pe3yJibTaTa BHIYUCICHUHN, OLICHKY 3HAaYUCHUN
YUCJIOBBIX BbIpaKEHUM. BBIMOMHITE AEHCTBUS CO CTENEHSAMU C HATypaJIbHBIMU
MOKa3aTEISIMH.

[IpuMeHsT,  OpU3HAKK  JEIMMOCTH,  Pa3JOKEHUE Ha  MHOXUTEIH
HaTypajibHBIX YHCEIL.

PemaTe MpakTUKO-OpMEHTUPOBAHHBIC 3a/aud, CBSI3aHHBIE C OTHOILIEHHUEM
BEJIMYUH, MPONOPIUOHATHLHOCTHIO BEIUYUH, MPOLIEHTAMHU, WHTEPHPETHUPOBATH
pe3yNbTaThl pelIeHUs 3a7ad ¢ YYETOM OTpaHUYCHHM, CBA3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaeMbIX 0OBEKTOB.

AJireOpauyecKkue BbIpasKeHUs!

Hcnonp3oBaTh anreOpandyecKkyro TEPMUHOJIOTHIO U CUMBOJMUKY, MPUMEHATH
e€ B IIpoIecce OCBOCHUs y4eOHOro MaTrepurara.

HaxomuTte 3HaueHHs OYKBEHHBIX BBIPAKEHUN MpU 3aJaHHBIX 3HAYCHHSIX
NePEMEHHBIX.

Beimonuate  mpeoOpa3oBaHusl  IIEIOTO  BBIPAXEHUS B MHOTOYJICH
IPUBEJICHUEM TIOJJOOHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK.



BBINONHATE yMHOXKEHHE OJHOWIEHA HA MHOIOWIEH W MHOIOWICHA Ha
MHOT'OWJIEH, IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OCyIIecTBIATh Pa3JIOKEHUE MHOIOYJIECHOB HAa MHOXHUTEIM C IIOMOULIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOXUTENSA, TPYNIUPOBKH  CJaraeMblX,
npuMeHeHUs (OpMyI COKPAIEHHOTO YMHOKEHUS.

[IpumeHnsaTh MpeoOpa3oBaHKUsI MHOTOWICHOB JUJISl PEIICHMS pa3MyHbIX 3a7a4
U3 MAaTEMATHKH, CMEXHBIX IPEIMETOB, U3 PEAIbHON ITPAKTUKH.

Hcnonb30Bare CBOMCTBA CTEMEHEM C HATYpPaJbHBIMHU IIOKA3aTENSAMU IS
npeoOpa3oBaHUs BBIPAXKEHUM.

YpaBHeHUs] U HEPABEHCTBA

Pemlars yiMHEVHBIE yYpaBHEHMS C OJHOW IIEPEMEHHOM, NPUMEHsA IIpaBUiIa
IIEPEX0/1a OT UCXOJHOIO YPABHEHUS K PaBHOCHIBLHOMY eMmy. [IpoBepsTs, sABiseTcs
JIY YACII0O KOPHEM YPAaBHECHMUS.

[TpumensaTs rpaduueckre METOAbI IPU PEIICHUH JTMHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[TonOupate npuMepbl Map 4YHUCEIN, SBIAIOIIUXCS PEIICHUEM JIMHEHHOro
YPaBHEHHUS C IBYMS IEPEMEHHBIMHU.

Ctpoutrh B KOOPAMHATHOM IUIOCKOCTH TpadUK JMHEHHOTrO YpaBHEHUS C
IBYMsI TEPEMEHHBIMH, MOJb3YSCh I'paUKOM, NPUBOAMTH HPUMEPHI PpEIICHUS
YPaBHEHHUS.

PemaTp cucteMbl IBYX JIMHEWHBIX YPAaBHEHH C ABYMS TEPEMEHHBIMU, B TOM
qucie rpaguaecku.

CocTaBnsaTe M pellaTh JIMHEWHOE YPaBHEHHWE WIA CHUCTEMY JIMHEHHBIX
YPaBHEHHM TI0 YCIOBHIO 3aJa4d, HWHTEPOPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3aJ1a4M II0Jy4ECHHBIN pPe3yJIbTaT.

DyHKUNH

N300paxaTh Ha KOOPAMHATHOMN MPSMOI TOUYKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HUHTEPBAJIbI, 3alIMChIBATh YMCJIOBBIE IIPOMEXYTKH Ha
anreOpanyecKoM si3bIKe.

OTtMmeyaTh B KOOPIAMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM KOOPJIHWHATaM,
CTpOUTH TpaduKu JTUHEHHBIX QyHKIUN. CTpouTth rpaduk QyHKINU y = |X|.

OnucelBaTh C NOMOIIbIO (PYHKUHUNA HM3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMM: CKOpPOCTb, BpPEMS, PACCTOSHHUE, II€HA, KOJIMNYECTBO, CTOUMOCTB,
POU3BOJIUTEIBHOCTD, BpeMs, 00bEM padOTHI.

Haxonutp 3HaueHue pyHKIMH 110 3HAYECHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuii cnocod MPEACTABICHUA W aHAM3a WHGMOpMAaIMH,
U3BJIEKATh U UHTEPIPETUPOBATH MH(OPMALIMIO U3 TPAPUKOB peabHbIX MPOIECCOB
Y 3aBUCUMOCTEHN.



K xoHiy obOydeHuss B 8 KJjacce OOyYarOMIMIACS TOMYYUT CIICAYIOIIHEC
MIPEAMETHBIE PE3YIIBTATHI:

Yuciaa 1 BBIYMCICHUS

Hcrionp30BaTh HayalbHBIE IIPEACTABICHUS O MHOXECTBE JACHCTBUTEIBHBIX
YuUCeN JUIsl CPAaBHEHUSA, OKPYIJICHUS U BBIYMCICHUH, N300paXkaTh EWCTBUTENbHbBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpuMeHATh TOHATHE apUPMETHUECKOr0 KBaJApPaTHOTO KOPHS, HaXOIUTh
KBaJIpaTHbIE KOPHHU, UCIOJB3Yysd MPU HEOOXOIUMOCTH KaJbKYJATOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUH, COAEpXKAIIMX KBaJIpaTHble KOPHHU, HCIHOJb3Ys
CBOKCTBA KOPHEMU.

Hcnonp3oBaTh 3amucH OOJMBIIMX M MAJbIX YHCEN C MOMOIIBIO JECITHUYHBIX
npobeii u creneHeit yucna 10.

AnredOpanyeckue BbIpasKeHHUs

[IpuMeHATP NOHATHME CTENEHUM C LEJNbIM  IIOKa3aTelleM, BBIIOIHATH
peoOpa3oBaHus BEIPAKEHUMN, COJIEpXKAIMX CTENIEHU C IIEJIbIM ITOKa3aTeleM.

BbITIONIHATh TOXKIECTBEHHBIE MPEOOPA30BaHUs PALUMOHAIBHBIX BBIPAKECHUIM
Ha OCHOBE ITPaBUJI ICUCTBHI HAa/l MHOTOYWIEHAMH U aJIreOpandecKuMu ApOOsIMHU.

PacknanpiBaTh KBaApaTHBIN TPEXUWIEH HA MHOKUTEIH.

[TpumensTs mpeoOpa3oBaHUs BRIPAKEHUHN JIJIS PEIICHUS PA3IMYHbBIX 3374 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEAIbHOW MPAKTUKH.

YpaBHeHUsI M HEPABEHCTBA

Pemiaths JMHENHBIE, KBaJ[paTHbIE YPaBHEHUS U pallMOHAIbHBIE YpPaBHEHWS,
CBOZSAIIMECSA K HUM, CUCTEMBI IBYX YPaBHEHUN C IBYMsI IEPEMEHHBIMH.

IIpoBOAUTE MPOCTEUIIINE MCCIIENOBAHUSI YPABHEHUN U CUCTEM YPAaBHEHUM, B
TOM YHCIIE C IPUMEHEHUEM TpaduyecKuX Mpe/CTaBIeHUI (YCTaHABIMBATh, UMEET
JY YpaBHEHME WM CHUCTEMa YPABHEHMM PELIEHUs, €CIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoauth OT CiOBECHOM (OPMYJIMPOBKH 3aJau K €€ anredpandeckon
MOJEIM C TIOMOIIBIO COCTABJICHUS YPAaBHEHHMS WM CUCTEMBl YPaBHEHH,
MHTEPIIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a/1a4H IOJy4EHHBIN pPE3yJIbTar.

[IpuMeHATh CBOMCTBAa YHCIOBBIX HEPABEHCTB JUISI CPABHEHUS, OLICHKH,
peuiaTe JMHEHHbIE HEPAaBEHCTBA C OJAHOW NEPEMEHHOM U HUX CHUCTEMBI, 1aBaTh
rpauuecKy0 WLTIOCTPAllMI0O MHOXKECTBAa pEIIEHU HEPAaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DOyHKIMHT

[loHnmaTe U HUCMONB30BaTh (DYHKIIMOHAJIBHBIE MOHATHS U SA3BIK (TEPMHHBI,
CUMBOJIMYECKHE OOO3HAUEHHUsI), ONPEACNATh 3HAYCHHE (PYHKIHUM O 3HAYEHUIO
aprymMeHTa, onpeessaTh cBoicTBa (pyHKIHM 10 €€ rpaduKy.



CtpouTth rpaduKu 3IeMeHTapHbIX (pYHKINN BUIA:

y=kix, y=x2, y=x3,y =[x, y = VX, onucsBaTh CBOIICTBa UYHCIIOBOIl
dbyHKIIMY 110 €€ rpaduKy.

K koHmy oOyduenuss B 9 kiaacce oOydaroIIMHCAs MOJYYUT CIEIYIOIINE
IPEIMETHBIE PE3YyJIbTaThI:

Yucaa 1 BIYMCICHUS

CpaBHUBATH U YNOPSA0YNBATH PALIMOHAIBHBIE U HPPALIMOHAIBHBIE YUCIIA.

Boimonuate  apupmMeTnyeckue JACUCTBUS € palMOHAIBHBIMU  YHUCIIAMH,
coyerass yYCTHblE W NHUCbMEHHbBIE MPUEMBI, BBINOJHATH BBIUHUCIEHUS C
UPPALMOHAIBHBIMU YUCIIAMH.

Haxonnte 3HaueHMs CTENEHEW C LENbIMU II0KA3aTeNsIMM M KOPHEH,
BBIYMCIISITh 3HAUEHUS] YACIOBBIX BBIPAXKEHU.

OKpyryATb JEWCTBUTENBHBIE 4YHCJA, BBINOIHATh NPUKHUIKY pPeE3yibTaTa
BBIYMCIICHUH, OLICHKY YMCIOBBIX BBIPAXKEHHM.

YpaBHeHus] 1 HEPaABEHCTBA

Pemare nMHEVWHBIE W KBaJpaTHbIE YpPaBHEHUS, YPaBHEHHsI, CBOISAILMECT K
HUM, IPOCTEHIINE TPOOHO-PALIIOHATIbHBIE YPaBHEHUS.

Pemate cucreMbl NBYX JIMHEWHBIX YPaBHEHUH C JIByMsl IIEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJIHO YPAaBHEHUE HE SBISETCS JIUHEHHBIM.

Pemarp TekcTOBbIE 3amauM  anreOpaMyeckKUM CIOCOOOM C  MOMOLIBIO
COCTaBJICHUS YPaBHEHUS UM CUCTEMBI IBYX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU.

IIpoBOAUTE MpPOCTENIINE UCCIEIOBAHNUS YPABHEHUW U CUCTEM YPaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM IpaUuecKux MpeacTaBieHuil (ycTaHaBIMBAaTh, UMEET
JU ypaBHEHUE WJIM CHCTEMa YPAaBHEHHMM pEIEeHHUs, €CIIM UMEET, TO CKOJBbKO, W
npouee).

Pemars nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, H300pakaTb
pElIeHHEe HEPAaBEHCTB HAa YMCIOBOM MPSIMOM, 3alMChIBaTh PELIEHHUE C MOMOILIBIO
CUMBOJIOB.

Pemate cHucTeMbl JIMHEWHBIX  HEPAaBEHCTB, CHCTEMbl  HEPABEHCTB,
BKJIIOYAIOIIME KBAaJpPaTHOE HEPABEHCTBO, H300paKaTh pELIEHUE CUCTEMBI
HEPABEHCTB Ha YMCIIOBOM MPSMOM, 3aIMChIBATh PEIICHUE C IOMOLIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPH PELIEHUM PA3JIMYHBIX 33]1a4.

DyHKUUH

PacnioznaBath (QyHKUMM H3y4yeHHbIX BHUAOB. lloka3plBaTh cXeMaTUYECKH
pAacIoJIOKEHHEe Ha KOOPIMHATHOM IIOCKOCTH TpadukoB GyHKuui Buga: y = KX, y
=kx+b y=kix,y=ax2+bx+c,y=x3, y= VX, y = ||, B 3aBucumoctu ot
3HaYE€HUN KOA(PPUIIMEHTOB, ONUCHIBATh CBOMCTBA () YHKIIUM.



Crtpouth U M300pakaTh CXEeMAaTHYECKU TpapUKU KBaJAPaTHMUHBIX (PYHKIIUH,
OIKCHIBATh CBOMCTBA KBAJPATUYHBIX (PYHKIIHH 1O MX TpaduKaM.

Pacno3naBarh KBagpaTHuHyl0 (QYHKIHIO 110 (hpopMyiie, MPUBOIUTH MPUMEPHI
KBaJIPaTUYHBIX PYHKIMH U3 peasibHOM KU3HU, (PU3UKHU, TEOMETPHUH.

YucioBble MOCJI€10BATETbHOCTH U MPOTrPecCuu

Pacno3naBate apupMeTHUECKyl0 U TEOMETPHYECKYI0 TPOTPECCHH MPH
pa3HBIX crioco0ax 3a1aHusl.

BBIMONHATS  BBIUMCIACHHWS C HWCHOJIB30BAaHHUEM (QOpMYyT N-To UJeHa
apuPMETHIECKON 1 T€OMETPUYECKON TPOrPECCUIA, CYMMBI MEPBBIX N YJIEHOB.

N300pakaTe uJieHbl MOCJEAOBATEILHOCTH TOYKAMU Ha KOOPAMHATHOM
MJIOCKOCTH.

Pemarp 3amaun, cBsI3aHHBIE C YMCIOBBIMU IOCIEIOBATEIBHOCTSIMH, B TOM
YHCIIe 33/1a4U U3 PeaIbHOM JKM3HM (C MCHOJIb30BAHUEM KAJBKYISTOPA, IUPPOBBIX
TEXHOJIOTHIN).



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
KosunuecTrBo 4yacoB JJIeKTPOHHBbIE
HanmenoBanue
Ne (uugposbIe)
pa3ieioB H TeM KonrtpoJubnsie | IIpakTuueckue
n/n Bcero oOpa3oBarejibHbIE
MPorpaMMbl padoThbI padoThbI
pecypchbl
1 Uucna v BEIYUCIICHUS. 25 1 bubmuoreka [JOK
PanmonanbHbie yncia https://m.edso0.ru/7f415b90
Anrebpanyeckue bu6muotexa LIOK
2 27 1
BBIPAXKEHUS https://m.edsoo.ru/7f415b90
3 YpaBHeHUs U 20 1 bubmotexa [IOK
HEpPaBEHCTBA https://m.edso0.ru/7f415b90
4 Koopaunate! u 24 1 bu6moreka [JOK
rpa¢uku. OyHKIUN https://m.edso0.ru/7f415b90
5 [ToBTOpEeHue u 6 1 bubmuorexa [JOK
0000111eHNE https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO 102 5 0

YACOB I10 ITPOI'PAMME



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

8 KUIIACC

KosnuecrBo yacos JIEKTPOHHBIE
HaunmenoBanue
Ne (uugposbIe)
pa3ae/ioB H TEM Konrtpoabnbie | IIpakTuyeckue
n/m Bcero oOpa3oBare/bHbIE
NpOrpaMMalI padoThI padoThI
pecypchbl
1 Yucna 1 BEIYHCICHHS. 15 bubmioreka [IOK
KBagpatHbie KOpHH https://m.edsoo.ru/7f417af8
Yucna v BEIYUCICHUS.
2 CTerneHb ¢ LebIM 7 butamorexa LIOK
H https://m.edsoo.ru/7f417af8
MoKasaresieM
AnreOpandeckue
3 BBIpaKCHUS 5 1 buGmorexa I[IOK
p oL https://m.edsoo.ru/7f417af8
KBanpaTHblil TpExuiieH
Anrebpanueckue
bu6moreka [JOK
4 BBIPAJKEHUS. 15 1
https://m.edsoo.ru/7f417af8
Anrebpanyeckas 1po0b
YpaBHEHUA U
HEpaBEHCTBA. bu6motexa [IOK
5 15 1
KBanpaTtubie https://m.edsoo.ru/7f417af8
YpaBHEHUS
YpaBHEeHUS U BuG OK
6 HepaBeHcTBA. CHCTEMBI 13 nosmorexa [

YpaBHEHHI

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

VYpaBHeHus u
7 HEpPaBCHCTBA 12 bubmorexa [JOK
P ' https://m.edsoo.ru/7f417af8
Hepasenctsa
3 ®ynkiuu. OCHOBHBIE 5 bu6moreka LIOK
MOHATHS https://m.edsoo.ru/7f417af8
9 OyHknuu. Yuciaossie 9 bu6mmoreka [IOK
byHKIIUH https://m.edsoo.ru/7f417af8
10 [ToBTOpEeHue u 6 bu6moreka [IOK
0000111eHNE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO 102

YACOB IIO ITPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KUIIACC

KosmuecrBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHnue pa3nesnoB u (uudposBbIe)
Konrpoasnsie | Ilpakruyeckue
n/m | TeM NPOrpamMmbl Beero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 Uucna v BEIYUCIICHUS. 9 but6mmoreka [JOK
JlecTBUTEIbHBIC YHCIIa https://m.edso0.ru/7f419d08
YpaBHEHUsI U HEPABCHCTBA.
2 YpaBHEHUs ¢ OTHOU 14 1 bubmorexa [JOK
p . A https://m.edsoo.ru/7f419d08
nepeMeHHON
VYpaBHEHUSs U HEPABECHCTBA. bubmotexa [JOK
3 . 14 1
CucreMbl ypaBHEHUMI https://m.edso00.ru/7f419d08
4 VYpaBHEHUS U HEPABEHCTBA. 16 1 bubmmorexa [IOK
HepaBenctBa https://m.edso00.ru/7f419d08
bubmiorexa [IOK
5 ) 16 1
YHIIRH https://m.edso0.ru/7f419d08
6 UucnoBbie 15 1 bubmmoreka [IOK
IIOCJIEIOBATEIHLHOCTHU https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, o6odIIEHME, 18 1 bubnunoreka [IOK
cUCTeMaTH3alus 3HaHU I https://m.edso0.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB
- 102 6 0

I10 [TIPOTPAMME
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