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1.NMMOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamma 1o anreOpe Ha ypoBEHb OCHOBHOTO OOIIET0 00pa30oBaHUs 15
obOyuaroruxcs 7-9-x kinaccoB MbOY «Coserckas CII Nely pazpaborana B
COOTBETCTBHUH C TPCOOBAHUSIMHU:

@®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «OO0 o0pa3zoBaHuu B
Poccuiickon @enepaunmn»;

npukaza Munnpocsemenuss ot 31.05.2021 No 287 «O06 yTBepx)aeHUU
deneparbHOr0 TroCyJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa OCHOBHOIO
o01ero oOpa3oBaHUs»;

npukaza Munnpocsemenuss ot 18.05.2023 No 370 «O06 yTBepx)aeHUU
denepanbHO 00pa30BaTEIBLHON MPOrPaMMbl OCHOBHOT'O O0IIIETO 00OPa30BaHUS»;
npukaza Munnpocsemienust ot 22.03.2021 Ne 115 «O6 yrBepxknenuu [lopsnka
OpraHu3alMK U OCYIIECTBICHUS 00pa30BaTEIbHON ACSATEIBHOCTHA IO OCHOBHBIM
o01ieo0pazoBaTeNbHBIM  IIporpaMmMaM  —  00pa3oBaTeIbHBIM  MPOrpaMMam
Ha4yaJbHOTO OOIIEro, OCHOBHOI'O OOIIETO U CPEAHEr0 OOIIEro 00pa3oBaHUsM;
CIl 2.4.3648-20 «CannuTapHO-3MHUIEMUOJIOTHYECKIE TPeOOBaHNUs K
OpraHu3alMsIM BOCIUTAHUA W OOY4YEHUS, OTAbIXa U O3JOPOBJICHUS JIETEH U
MOJIOJICKHWY, YTBEPKICHHBIX MTOCTAHOBJIEHUEM IJIaBHOTO CAHUTAPHOTO Bpaya OT
28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «I'urnennyeckue HOPMATUBBI M TpeOOBaHUSA K
oOecrieueHn0 0e30NmacHOCTH U (Win) Oe3BpPEIHOCTH IJisl 4yejoBeka (haKTOpOB
cpenbl OOWTaHUS», YTBEPHKICHHBIX TOCTAHOBJIEHWEM TJIABHOTO CaHUTAPHOTO
Bpayda ot 28.01.2021 Ne 2;

KOHIICIIIIMA ~ Pa3BUTUS  MaTeMaThdeckoro oOpa3oBaHus B  Poccuiickoit
denepanunu, yTBEPKIACHHOU PEIIEHUEM KOJIJIETUH MUHIIPOCBEIIECHUS OT
24.12.2018;

KOHIIENIIUY MaTeMaTH4eCKoro o0pa3oBaHus B CUCTEME OOIIETo 00pa30BaHMUS;
y4eOHOro TjlaHa Y4YeOHOro IUIaHa OCHOBHOTO 0OIIero oOpa3oBaHUs
yrBepxkaeHHOro npukazoM MbOY «Coserckas CIL Nel» ot 30.08.2023 Ne 186
«O0 yTBepKI€HUH OCHOBHBIX 00pa30BaTEIbHBIX MPOTPAMM;

MOJIOKEHUST 0 paboYMX MporpaMMax ydyeOHBIX MPEAMETOB, Y4€OHBIX KYypcoB (B
TOM YHKCJIE BHEYPOUHOU ACSATENBHOCTU), YUECOHBIX MOJYJIEH B COOTBETCTBUU C
tpedoBanusMu OI'OC u ®OIT HayaabHOTO 0011IET0, OCHOBHOI'O OOIIETO U
cpeanero oomiero oopazoBanusi B MbOVY «Cosetckast CILINel»;

dbenepanbHOI paboueil mporpaMMel 1o yueOHoMY TipeameTy «Anredpay. Pabouas
mporpaMmMa OpPHEHTHPOBAaHA Ha IEJIEBbIE MPUOPUTETHI, CHOPMYITHPOBAHHBIC B
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dbenepanpHOit paboueil mporpaMMe BOCIUTAHMS W B pabodeil mporpamme
Bocriutanusa MBbOY «Cosetrckas CII Ne 1»

Anrebpa sBIS€TCS OIHWM €3 OMNOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHa oOecreyrBaeT M3y4YeHHE JPYruX  JUCHUIUIMH, Kak
€CTECTBEHHOHAYYHOTO, TaK U T'YMaHHUTapHOTO IIUKIIOB, €€ OCBOCHHE HEOOXOIUMO
JUIS  TPOAO/DKCHUS OOpa3oBaHWsi W B TIOBCEAHEBHOW JKWM3HHM. PasButne y
OOy4JaromuXxcss HAyYHBIX TMPEACTABICHHA O TMPOUCXOXKIACHHM W CYIHOCTH
anrebpandecknx aOCTpakIuii, crnocode OTpPaKCHHS MaTEMATHUECKON HayKOM
SBJICHMA W TIPOIIECCOB B TMpUPOJAE W OOIEeCTBE, pPOJIU MaTEMaTHIECKOTO
MOJICTTUPOBAHUS B HAYYHOM TIO3HAHHUH M B TIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO
HAyYHOTO MHUPOBO33PECHUS U KaYECTB MBIIUICHHS, HEOOXOAMMBIX VIS aanTalliy B
coBpeMeHHOM I poBoM obriecTBe. M3yuenue anreOpsl oOecrieyuBaeT pa3BUTHE
yMEHUS HaOJII0gaTh, CpaBHUBATh, HAaXOJWTh 3aKOHOMEPHOCTH, TpedyeT
KPUTHUYHOCTH MBIIUICHHSI, CIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOHU
JEUCTBUS M BHIBOJBI, (hOpMyIupoBaTh yTBepkaeHUsA. OCBOCHHE Kypca anreOpbl
oOecreynBaeT pa3BUTHUE JJOTUYECKOTO MBIIIJICHUSI O0YYAIOIINXCS: OHU UCTIOIB3YIOT
JNCNYKTUBHBIC W WHAYKTHBHBIC PacCYXJICHHUs, OO0OOIICHWEe W KOHKPETH3AIHUIO,
abctparupoBanue u aHajoruto. OO0yueHue anredpe npesnosiaracT 3HAYUTEIbHBIN
00BEM CaMOCTOSTEIHLHOM ACATEIHHOCTH O0YUYaIOIINUXCS, TOITOMY CAMOCTOSTEILHOE
peIIeHHE 3a7a4 SABJISICTCS peaanu3anuei eI TeTbHOCTHOTO MTPUHITUIIA O0YICHHSI.

B cTpykType mporpammsel yaeOHOTO Kypcea « Anredpay i1t OCHOBHOTO O0IIEeTo
oOpa3oBaHMsI OCHOBHOE MECTO 3aHHMAIOT COJCP’KATEILHO-METOINYECKUE JTUHUU:
«Yucna W BBIUHCICHHS», <«AJNTeOpandeckne BBIPAKCHU», «YPaBHCHHS W
HepaBeHCTBa», «DyHkumy. Kaxgas W3 3THX COAepiKaTelbHO-METOIMYSCKUX
JVMHWA pa3BUBACTCS Ha MPOTSHKCHUH TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYSI C
JIPYTUMHU €ro JMHUAMH. B Xone wu3ydeHuss ydeOHOTO Kypca OOyJaroIIuMmcs
MPUXOJIUTCS JIOTHYECKH PACCYKJATh, UCIOJIH30BaTh TEOPETUKO-MHOKECTBECHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpamMmy y4eOHOTO Kypca «AJreOpa» BKIHOYCHBI
HEKOTOPBbIC OCHOBBI JIOTHKH, IPEACTABICHHBICE BO BCEX OCHOBHBIX pa3Jeinax
MaTeMaTH4YeCKoro oO0pa3oBaHUs U CIIOCOOCTBYIOIINE OBJIAJCHUIO OOYYaIOIIUMUCS
OCHOB YHHBEPCAJTHLHOTO0 MATEMAaTHIECKOTO s13b1Ka. COepIKATEIIBEHOMN U CTPYKTYPHOM
OCOOCHHOCTBIO Y4eOHOTO Kypca «AunreOpa» SBISETCS €ro HMHTETPUPOBAHHBIN
XapaxkTep.

Conmepxanne nuHHM «Yucna W BBIUKCICHHS» CIY)KHT OCHOBOW ISt
JATBHEUIIIETO M3yYeHUs MaTEeMaTHKH, CIIOCOOCTBYET PAa3BUTHUIO y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHS TOJIb30BATHCS AJTOPUTMAMHU, a



TaK)Xe MPUOOPETECHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JUIsl TOBCETHEBHOM
KU3HU. Pa3BuTHe MOHATHUS O YMCIIE HA YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs
CBS3aHO C PAIMOHATBHBIMU W HMPPAIMOHAIBHBIMU YHUCIaMHU, (HOPMUPOBAHUEM
IPEICTABICHUN O ACHCTBUTEIHHOM YHCIIE. 3aBEPUIEHUE OCBOEHUS YUCIOBOM JIMHUU
OTHECEHO K cpeiHeMy 00111eMy 00pa30BaHHUIO.

CopnepxaHue IByX anreOpandyecKkux JUHUN — « AITeOpandecKue BhIPAKECHUS
U «YpaBHEHHsS] M HEPABEHCTBA» CIOCOOCTBYET (OPMHUPOBAHUIO Y OOYyHarOUIUXCS
MaTEMaTUYECKOro anmnapara, HeOOXOAUMOTro ISl PEIICHHs 3a/Jad MaTeMaTHKH,
CMEXXHBIX IIPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
o0miero obpa3oBaHusl yuyeOHbIH MaTepuan TpyHNIUpPYETCsl BOKPYT palMOHaJIbHBIX
BBIpaXEHU. Ajredpa IEMOHCTPUPYET 3HAYEHHWE MATEMaTHKHU KaK S3bIKa JJIs
NOCTPOEHUS MATEMaTUYECKUX MOJENIeH, ONHMCAaHUsA TMPOLECCOB U  SBICHUHN
peanbHOro Mupa. B 3agaun 00ydueHus anredpe BXOIAT TaKKe JalIbHEHIIee pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIJICHUS, HEOOX0IMMOTO, B YaCTHOCTH, JJI1 OCBOCHHUS Kypca
uHQOpPMATUKHA, U  OBIAJCHHE HABBIKAMH  JEAYKTHBHBIX  PacCYXICHHUU.
[TpeoOpa3oBaHne CHUMBOJBHBIX (OPM CIOCOOCTBYET pPa3BUTUIO BOOOpaKEHUS,
CIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUECTBY.

Conepxxanue (GyHKIIMOHATBLHO-TpaPUUECKON JTMHUU HAIEJICHO HA MOJTYyYEHUE
OOyYarOIIMMUCS 3HaHUM O (PYHKIUSAX KaK BOKHEUIIIEH MAaTEMaTUYECKOW MOJIEIH
JUTSl ONTMCAHUA U UCCIIEIOBAHUS Pa3HOOOPa3HbIX MPOLIECCOB U SIBJICHUH B PUPOJIE U
obmiectse. M3yuenue Marepuaina cnocoOCTBYET pa3BUTHIO Y O0YUAIOIIUXCS YMEHUS
UCIIOJI30BaTh PA3JIMYHbBIE BBIPA3UTENbHBIE CPEACTBA S3bIKA MATEMAaTUKH —
CJIOBECHBIC, CHMBOJHMYECKHE, TIpauuecKkue, BHOCUT BKJIaaA B (opMupoBaHHE
MIPEICTABIICHUHA O POJTM MAaTEeMaTHKU B PA3BUTHH [UBUIN3AINN U KYIbTYPHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kjaccax wu3ydaercs Y4YeOHBId Kypce
«Anredpa», KOTOPBI BKIIOYAET CIEAYIONIME OCHOBHBIE Pa3ieibl COJACPIKAHMS:
«Uucma ¥ BBIYHCICHUS», «ANreOpandeckue BBIPAKCHHS», «YpaBHEHUS W
HEpaBEHCTBA», « DYHKLIUM.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 Kjlacce —
102 gaca (3 gaca B Heneno), B 8 kinacce — 102 gaca (3 gaca B Hezienio), B 9 kiacce —
102 yaca (3 yaca B HeZIeJIO).

COJEP)XAHUE OBYUEHUA

7 KUIIACC

Yuciaa v BIYMCICHUSA
Jpobu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXO0]l OT OAHOU (OPMBI 3aMUCU
npobeit k gpyroi. IloHsiTue palMOHANIBHOTO YHCIIA, 3alUCh, CpPaBHEHUE,



yOOPSAIOYMBAHUE  pAlMOHAIBHBIX 4YHcel. ApudMmeTudeckue ACHCTBUS C
palOHAIBHBIMUA YMCiIamMu. Pemenue 3a1ad U3 peaabHOM NMPAKTUKU HA 4acTH, HA
JpoOu.

CreneHb ¢ HaTypaJdbHBIM I[IOKA3aTEJIEM: OIpEAeNIEHne, MNpeoOpa3oBaHUE
BBIPOKEHUI HA OCHOBE OIpPEACIICHHUS], 3aMUCh OOJbIIUX yucen. [IpoleHTsl, 3anuch
IIPOLICHTOB B BUJE APOOH M IpoOU B BUAE NPOLEHTOB. TpH OCHOBHBIE 33Ja4d Ha
MPOIIEHTHI, PELICHHE 3a7a4 U3 PEaIbHON MTPAKTUKH.

[IpumMeHeHnEe TPU3HAKOB  JIEIMMOCTH, PA3JIOKEHHE Ha  MHOXHUTEIU
HaTypaJbHBIX YUCET.

Peanbuble  3aBUCHMMOCTH, B TOM 4YHUCJE psMast 151

oOpaTHas MPONOPLUUOHATIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YUCIOBOE 3HAYCHUE BBIPAXKEHUs C NIEPEMEHHOU. JlomycTumble
3HA4YECHUS NepeMEHHBIX. [IpeacTaBieHne 3aBUCUMOCTA MEXy BEIMYNHAMU B BUJE
dbopmybl. Beruncnenus no popmynam. [IpeobpazoBanrie OYKBEHHBIX BBIPAKECHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHHUS, MpaBuia NpeoOpa3oBaHUs CYMM U
IIPOU3BECHUH, PABUIIA PACKPBITHS CKOOOK U MPUBEAEHUS MOJOOHBIX CIaracéMbIX.

CBoJiCcTBa CTENEHH C HATypaAJIbHBIM [OKA3aTEJIEM.

OpnHowieHsl 1 MHOTOWIEHbl. CTeneHb MHOrouseHa. CioKeHue, BbIYUTAHUE,
YMHO@XEHHE MHOTOWICHOB. DOpMyJIbl COKPALIEHHOIO YMHOYKEHHUS: KBaAPAT CYMMBbI
1 KBaapat pasHocTy. opMyna pa3HOCTH KBaApaToB. Pa3nokeHne MHOTOUYIEHOB Ha
MHOKUTEU.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHHe, KOpeHb YypaBHEHUs, IMpaBuja MpeoOpa3oBaHUs YpaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHenHOEe ypaBHEHME C OJHOM IEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOIO
YPaBHEHMUS, pELICHUE JIMHENHBIX ypaBHEeHH. COCTaBIEHNE YPABHEHUH IO YCIOBUIO
3a7a4u. Pelienre TeKCTOBBIX 3371a4 € MOMOIIBI YPaBHEHUM.

JIuneiiHoe ypaBHEHUE C ABYyMS epeMEHHBIMU U ero rpaduk. Cucrtema AByX
JVMHEMHBIX YPaBHEHUW C JByMs NEPEMEHHBIMH. PellleHue cucrtem ypaBHEHHUM
Croco0OM MoACTaHOBKU. [IprMephl perieHust TEKCTOBBIX 33/1a4 C MTOMOILBbIO CUCTEM
YPaBHCHUM.

DyHKIMHA

Koopaunara Touku Ha npsAMon. YnciioBble TPOMEXYTKU. PaccTosiHne Mexy
JBYMsI TOUKaMU KOOPAUHATHON NIPSIMOIA.

[IpsimoyrosibHast cucrema koopauHat, ocu OX u Oy. AOcuucca U opauHATa
TOUYKHM Ha KOOPAMHATHOM miiockocTu. [Ipumepsl rpadukoB, 3aJaHHBIX (HOPMYIaMU.
Urenue rpadukoB peanbHbIX 3aBucuMocTel. [lonarue Gyukiuu. I'paduk dyHkimm.



CpoiictBa (pynkiuii. Jluneitnas dynkuus, e€ rpaduk. ['padux ¢pynkuuum y = [x|.
['paduyeckoe pelieHne JIMHEHHBIX YPAaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KUIACC

Yuciaa v BIYMCICHUSA

KBagpatHbeiii kopeHb u3 uyucna. lloHstue 00 uUppalMOHAIBHOM YHUCIE.
JecsaTuynbie TPUOIMKEHUST UPPAMOHANTBHBIX uncesl. CBONCTBA apu(pMETUUECKUX
KBa/IPATHBIX KOPHEH M UX MIPUMEHEHHE K MPEe0OPa30BaHUIO YHCIOBBIX BHIPAKCHHM
Y BBIYUCJIEHUAM. JefiCTBUTENbHBIC YUCIIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3aUCh YHCIIA.

AuredpanvyecKue BbIPAKEHUSA

KBaapatHbIil TpEXUIIEH, pa3I0KEHNE KBAJAPATHOTO TPEXWICHA HA MHOKHUTEIH.

AnreOpanyeckas JpoOb. OCHOBHOE CBOMCTBO anreOpandeckoil apoOu.
CnoxeHue, BBIMUTAHUE, YMHOXKEHUE, JICTICHHUE allreOpandecKux ApoOei.
PannonanpHbie BRIpaXKEHUS U UX MTPeoOpa3OBaHHUeE.

YpaBHeHNS U HEPABEHCTBA

KBaaparHoe ypaBHeHue, (popmyiia KOpHEH KBaJApaTHOTO ypaBHeHUs. Teopema
Buera. Pemenue ypaBHEHUI, CBOMSIIMXCA K JIMHEMHBIM W  KBaJIpPAaTHBIM.
[Ipocreiimme qpoOHO-parMOHAIBHBIC YPABHEHHUS.

['paduueckas uHTEpHIpeTalMs YPAaBHEHUHN C JABYMSI MIEPEMEHHBIMU U CUCTEM
JIMHEMHBIX YPaBHEHUW C JBYMs IepeMeHHbIMU. [IpuMepbl pemeHus cucreMm
HEJIMHEUHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aareOpanvdeckum CrocoOoMm.

YucnoBble HEPABEHCTBA U X CBOMCTBA. HepaBEeHCTBO ¢ OHON NEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOU IEPEMEHHOM.
CucTteMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIMHA

[Tonsitue pynkuuu. O6acTh ONpeieIeHUs] 1 MHOKECTBO 3HaYeHUN (QYHKIIUH.
CriocoOsbI 3amanus QyHKITHIA.

I'padpux dynkuuu. Yrenue cBoicTB ¢GyHKuMU 1o €€ rpaduky. IIpumepst
rpadukoB GyHKIHMA, OTPaXKAIOIINUX peabHbIE MPOIECCHI.

@OyHKIMY, OINUCHIBAOIINE TMPSMYI0O W OOpaTHYI MPOMOPIMOHAIBHEIC
3aBHCHMOCTH, HX rpaduki. OyHKmuK Y = X2, y = X3, y = Vx, y=|x|. 'paduaeckoe
pEIICHUE YPABHEHUN U CUCTEM YPABHEHUM.

9 KNIACC



Yuciaa v BIYMCICHUA

PanmonanbHble yKciia, UppalMoHaIbHbBIE YKCiia, KOHEYHbIE U OECKOHEYHBIE
JECATUYHBIE ApoOr. MHOXKECTBO JEHCTBUTEIBHBIX YHCEIl, IeUCTBUTEIbHBIC YHCIIA
KaK O€CKOHEYHBIE AECATUYHBIE TpoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBUE MEXKTY
MHOKECTBOM JIEVCTBUTEIIbHBIX YUCEN U KOOPJAUHATHOU MPSAMOM.

CpaBHeHUE JCHCTBUTENIBHBIX 4HCEN, apu(PMETHYECKHEe JEUCTBUSL C
JEWCTBUTEIbLHBIMU YUCIAMU.

Pa3Mepbl 0OBEKTOB OKPYXKAIOLIEr0 MHUpPA, JIATEIBHOCTh MPOIIECCOB B
OKPYKarOIIEM MUPE.

[TpubnmxEHHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh MpUOMKeHus. OKpyrieHue
yucell. [Ipuknika u oueHkKa pe3yinbTaToB BEIYMCICHUM.

YpaBHeHMs U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIIMXCS K JUHEUHBIM.

KBanparnoe ypaBHeHue. Pemienne ypaBHEHU, CBOASIIIMXCA K KBAJIPATHBIM.
buksanpatHoe ypaBHeHue. [Ipumepsl pelieHus ypaBHEHUN TPETbEU U YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM Ha MHOKUTEIH.

Pemenne apoOHO-pallMOHANBHBIX YpaBHEHHH. PerieHue TEKCTOBBIX 3azady
anreOpanyeckuM METOIOM.

VYpaBHeHHe ¢ OBYyMsl MEpeMEHHBIMU U ero rpaduk. Pemenue cuctem nByx
JIMHEWHBIX YPABHEHHN C ABYMS IEPEMEHHBIMU. Perenue cucrem AByX ypaBHEHUN,
OJIHO M3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpod creneHu. [ 'paduueckas
WHTEpIIPETaLNs CUCTEMBl YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OJHOM IEpeMEHHOU. Pemenue cucrem
JVMHEMHBIX HEPAaBEHCTB C OJHOM mnepeMeHHOM. KBaapaTHble HEpaBeHCTBaA.
['padrueckass wHTEpHpeTanyss HEPABEHCTB U CHCTEM HEPABEHCTB C ABYMS
IIEPEMEHHBIMH.

DyHKIMHA

KBagparnunas ¢dynkuus, e€ rpadux u cpoiictBa. IlapaGoma, koopauHaThI
BEPUIMHBI 1apadoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

I'padukn Gyrxumit: y = kx, y = kx + b, y = kix, y = x3, y = Vx, y = |x| 1 ux
CBOWCTBA.

YucsioBbIe MOC/I€10BATEILHOCTH U MPOrPeccum

[ToHsiTHE 4YKMCIIOBOM NOCIENOBATENBHOCTH. 3aJaHHE MOCIEA0OBATEIIBHOCTH
pekyppeHTHO popMyoit u popmysioi N-To dwieHa.

Apudmernueckass U reomerpudeckas nporpeccur. dopmysisl N-ro dieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMbI TIEPBBIX N UJICHOB.



N3o0pakeHne YaeHOB apu(PMETHYECKOM M TeOMETPUUYECKOM MpOorpeccuit
TOYKaMH Ha KOOPJAMHATHOM ITUIOCKOCTH. JINHENHBIN U SKCIIOHEHIIUAIBHBIN POCT.
CI10HbIE NPOLICHTBHI.



ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YYEBHOTI O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOCHHS IPOrpaMMbl ydyeOHOro Kypca
«Anredpa» XapaKTepu3yrTCs:

1) maTpuoTHYecKoe BOCIIUTAHHE:

IIPOSIBICHUEM HHTEpeca K NPOLUIOMY MW  HACTOSAIIEMY POCCHUUCKOMN
MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHHEM K  JOCTHUXKEHUSIM  POCCHICKHX
MAaTEMATHUKOB M POCCUHCKON MAaTEMaTHYE€CKOW IIKOJbI, K HCIOJIb30BAHUIO 3THUX
JOCTHKEHHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpasKAaHCKoOe ¥ JYXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBITMOJHEHUIO O0SI3aHHOCTEH TpaKJaHUHA U peaIu3aliKi €Tro
mpaB, TPEACTAaBICHUEM O MATeMAaTHYECKMX OCHOBaX (YHKIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBIICHHUM, MPOLEAYp TpakJAaHCKOro OOIIecTBa (Hampumep,
BBIOOPBI, OTIPOCHI), TOTOBHOCTHIO K OOCYKJIECHUIO ATUYECKUX MTPOOIIEM, CBSI3aHHBIX C
MPAaKTUYECKUM TMPUMEHEHHEM JOCTH)KEHUM HayKH, OCO3HAaHHUEM Ba)KHOCTHU
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTU YUEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAHOBKON Ha AaKTHMBHOE Y4YacTHE B PEIICHUM MPAKTHUYECKUX 3a1ad
MaTeMaTUYECKOW HampaBJIECHHOCTH, OCO3HAHMEM BaXXKHOCTH MaTEMaTHUYE€CKOTO
oOpa3oBaHUsI HA TPOTSHKEHUM BCEH KU3HU JUIsl YCIEIHON mpodeccruoHaIbHOM
JEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHUN, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM UHIMBUIYAIBHONU TPAEKTOPUH 00pa30BaHMSI U KU3HEHHBIX TUIAHOB C
y4ETOM JIMUHBIX MHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYEeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  DMOIIMOHAJIBHOMY M  3CTETUYECKOMY  BOCHPUSITHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/lad, PEIICHUW, PACCYKIECHUU, YMEHHUIO BUICTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTM B HCKYCCTBE, 5) 1LEHHOCTH HAYYHOIO
MO3HAHUS:

OpUCHTaIMe B JEATEIBHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, IPUPOJLI U
oOlIecTBa, MOHUMAHMEM MATEMAaTHUYECKOW HAyKh KakK c@epbl YeI0BEYEeCKOM
JEATEIIbHOCTH, 3TAlOB €€ Pa3BUTUA M 3HAYUMOCTH JJISl Pa3BUTHUS LMUBUIN3ALINM,
OBJIQJICHUEM SI3BIKOM MAaT€MaTUKH U MaTEMAaTHUYECKON KYJbTYpPOU KakK CPEICTBOM



MO3HAHUS MHpA, OBJIAJCHHEM TPOCTEHIIMMH HaBBIKAMH HCCIICOBATEIIBCKOM
JeSATCIIbHOCTH,

6) duznueckoe Bocnuranue, GopMUpPOBaAHHE KYJIbTYPHI 3I0POBbSI H
IMONMOHAIILHOTO 0J1ATOMOTyIHSI:

TOTOBHOCTHIO TPUMEHATh MAaTEMAaTHUECKHE 3HAHUS B HWHTEPECax CBOETO
3I0POBBS, BCACHHUS  3J0pOBOTO  oOpa3a KW3HHM  (3JI0pOBOE  ITHTaHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH ¥ OTAbIXa, pEryJspHas Qu3ndeckas
aKTUBHOCTH), C(POPMUPOBAaHHOCTHIO HaBbIKA PEQIICKCHH, IPU3HAHUEM CBOETO IIpaBa
Ha OIMMOKY M TaKOTO K€ MpaBa IPyroro 4eIoBeKa; 7) IKOJI0ru4eckoe BOCIUTAHUE:

OpUEHTaIMel Ha MPUMEHEHNE MaTeMaTHICCKUX 3HAHUM JIJIs1 PEIICHUS 3a71a4 B
00JIaCTH COXPAHHOCTH OKPY’KAIOIICH Cpepbl, TUITAHUPOBAHUS MTOCTYIIKOB M OICHKH
HX BO3MOXHBIX TTOCJICICTBUI JJISI OKPY>KarOIIeH Cpe/ibl, OCO3HAaHUEM TJI00aIbHOTO
XapakKTepa KOJOTUUECKHUX MPOOJIEM | IyTeH UX PEICHUS;

8) ananTanus K M3MEHSIIOIUMCSI YCJIOBHSIM COUMAJILHON M MPUPOAHOI
cpeabl:

TOTOBHOCTBIO K JICUCTBHSM B YCIOBHUSX HEONPENCIEHHOCTH, TMOBBIICHUIO
YPOBHS CBOSH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JACATEIbHOCTh, B TOM YHCIIC
YMEHHE YUYUTBCS y APYTUX JIOJEH, MPpUOOpeTaTh B COBMECTHOHN IEATEIbHOCTH
HOBBIC 3HAHWS, HaBBIKM W KOMIICTCHIIMM W3 OMbBITA JIPYTUX; HEOOXOIUMOCTHIO B
GbopMHUPOBAHUM HOBBIX 3HAHWW, B TOM YHCIIC (POPMYIUPOBATH WJICHU, TOHSITHS,
TUIOTE3bI 00 00BEKTaX M SBJICHUSX, B TOM YHCJIC paHee HEU3BECTHBIX, 0CO3HABATH
neuIMTH COOCTBEHHBIX 3HAHUHN U KOMITIETCHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;
CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYyaIlMi0 KaK BBI30B, TPEOYIOUIUHA KOHTPMEP, KOPPEKTHPOBATH IPUHHUMACMBbIC
perieHusT W JeHCTBUSA, (OPMYNIHpPOBATH W OICHHUBATh PHUCKH W TOCICACTBUS,
(GhopMHUPOBATH OIIBIT.

METAINNIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble 1ornyeckue aefcTBus:

BBIBJISITh U XapaKTEPHU30BaTh CYLIECTBEHHbIE PU3HAKH MATEMATHUYECKUX
OOBEKTOB, TOHSATHI, OTHOLIEHUN MEXIy TOHATUSAMHU, (POPMYIUPOBATH
ONpENENCHUs] IOHATUM, YCTaHABJIMBATH CYIIECTBEHHBIH  IPU3HAK
KJIacCU(pUKALMU, OCHOBAHUA A1 OOOOIIEHHS W CpPaBHEHUS, KPUTEPHUH
IPOBOAMMOI0 aHAJIN3A;



BOCIIPUHUMATh, (GOPMYJIUPOBaTh U  MPEOOpPa3OBBIBATH  CYXKICHWUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIE, C€IWHUYHBIC, YACTHBIC W OOIIHeE,
YCIIOBHBIC;

BBISIBIIAT ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWMMOCBSI3U U
npoTUBOpeurss B ¢akTax, MAHHBIX, HAOTIOACHHUSIX W YTBEPKICHUSX,
npeaiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEH ¥ TPOTUBOPEUHIA;
JieNaTh BBIBOABI C HWCIIONH30BAHMEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;
paz0bupaTh 10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUM (IIPsIMBbIE U OT
MIPOTUBHOTO), TMPOBOANTH CAMOCTOSITCIIBHO HECIIOKHBIC JTOKAa3aTeIhCTBA
MaTeMaTuyeckux (aKkToB, BBICTpaWBaTh APTYMEHTAIIMIO, TPUBOJIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CMOCO0 perieHusi yd4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElUICHUs, BBHIOMpaATh Hauboaee MNOAXOIAMMN ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBble ucciiegoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEN0BATENbCKUA MHCTPYMEHT IMO3HAHUS,
dbopMynaMpoBaTh BONPOCHI, (UKCUPYIOIIME MPOTUBOpEUnE, MpodIeMy,
CaMOCTOSITEJIbHO YCTAHABJIMBAaTh HMCKOMOE M JaHHOE, (OpMHUPOBATH
TUIOTE3Y, apTYMEHTHUPOBAThH CBOIO MO3UIIMI0, MHEHHE;

OPOBOAUTH IO CaMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY HECIJIOKHBIM
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEAOBAHUE M0 YCTAHOBICHUIO OCOOCHHOCTEN
MaTeMaTHIECKOro 00bEKTa, 3aBUCUMOCTEH 00OBEKTOB MEX Ty COOOMH;
CaMOCTOSITeNIbHO (OPMYJIUPOBATH 00OOIIEHUSI U BBIBOABI M0 pe3ysibTaTaM
IPOBEAEHHOTO HAOJIOECHUS, UCCIEN0OBaHMs, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoOIecca, a TaKXKe BBIIBUTATbH
MPEOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nundopmanueii:

BBISIBJIAITh HEJIOCTATOYHOCTh M HM30BITOYHOCTH HH(OpMALMU, IaHHBIX,
HEOOXOUMBIX JIJIsl peLIeHUs 3a4a4u;

BBIOMpATh, aHAIU3UPOBATh, CHCTEMATU3UPOBaTh M HWHTEPIPETHUPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MpEICTaBICHHUS;

BbIOMpaTh (OpMYy NpPEACTaBICHUS HHPOpPMALMM M WLIHOCTPUPOBAThH
peliaeMble 3aJaud CXE€MaMH, JuarpaMMamMu, HHOM Tpadukod Hu uX
KOMOHMHAIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OPMALMU TO KPUTEPHUSIM, MPEATOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.



KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIPUHUMATH ¥ JOPMYIIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHIMU
U LeJIIMH OOILIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUYKY 3PCHUS
B YCTHBIX M MUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS IO XOJy PEUICHUS
3a7a4l, KOMMEHTHUPOBATh NOJIYYEHHBIN PE3YIIbTAT;

B X0/I¢ 00CY>KJICHUS 3a]]aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
po0sIeMBbl, perraeMoil 3a/1auu, BEICKa3bIBaTh UJICH, HAIlCJICHHbIC Ha TTIOMCK
pEelIeHUs, COIMOCTaBJISITh CBOU CYXKJEHHUS C CYXACHUSAMH JAPYrUX
YYaCTHUKOB JUaiora, oOHapy>KMBaTh pa3iMuude U CXOJACTBO MO3UIIUH, B
KOPPEKTHOU popMe (HhopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,
NPEACTAaBIATh  PE3YyJbTAaThl  PEIICHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIEI0BAHMUS, IPOEKTA, CAMOCTOSATEIBLHO BEIOMPATh (POPMAT BBICTYILICHUS
c y4€TOM 3aj]a4 Npe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUU;

MMOHUMATh U UCTIOJIB30BaTh MIPEUMYIIIECTBA KOMaHIHON 1 UHIUBUYJIbHOU
paboThI IPU PEIICHUH YYCOHBIX MATEMAaTHYECKUX 3a]1aY;

NPUHUMATh L€Jb COBMECTHOM NI€ATEIbHOCTH, TUIAHUPOBATH OPraHU3aLNI0
COBMECTHOM pabOThl, pacnpeneisiTb BUIbI padOT, JOTOBAPUBATHCA,
o0CyXIaTh TPOIIECC U Pe3yNbTaT paboThl, 0000IIaTh MHEHUS HECKOJIbKHUX
JIIOJICH;

y4acTBOBaTh B TPYMNIOBBIX (opmax paboTel (00cyxkaeHus, OOMEeH
MHEHUSIMUA, MO3TOBBIC IITYPMbI U JPYTHE), BEIOJIHATH CBOIO YaCTh PaOOThI
U KOOPJIWHUPOBATh CBOM JIEUCTBUSA C JPYTMMHU UICHAMH KOMAaHJBI,
OLICHMBAaTh Kauye€CTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYJIMPOBAaHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSA. PeryJisiTuBHbIE
YHUBepcajibHblIe yueOHbIe aeiicTBust CaMOOpraHu3amus:
CaMOCTOSITEJIbHO COCTaBJIAThH IUJIAH, AJITOPUTM PEILICHUS 3a7auyu (WA €ro
4acTh), BbIOUpaATh CIOCOO peleHUss C Y4ETOM HMEIOIIMXCA PECYpCcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBaTh H KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIA/IETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOLIECCA U pe3yibTaTa
peleHns MaTeMaTUIEeCKOM 3a1auu;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IPU PELIEHUH 3aa4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA NESATENBHOCTH TOCTABICHHON LIEJIN U
YCIOBUSIM, OOBSICHATh NPUUYUHBI JOCTUKEHHSI WIM HEAOCTM)KEHMS LIETH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI

K kxoHmy oOydyenus B 7 kJjacce OOYYaIOIIMICSA TMOJYYHUT CIASTYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:
Yucjaa v BLIYUCJICHUSA

BrITIoNTHSATh, couyeTass yCTHBIE W TMHChMEHHBIC MPUEMBI, apu(PMETHICCKUE
JEHCTBHS C pallMOHAILHBIMU YUCIIAMH.

HaxonuTe 3HaYeHWsS YHUCIOBBIX BBIPAKECHUN, MPUMEHSITH Pa3HOOOpa3HBIC
criocoObl ¥ MPHUEMBI BBIUMCIICHHUS 3HAUYCHHUM JPOOHBIX BBIPAXKCHUH, COJEpIKAITUX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexoauTh OT OJHOW (POPMBI 3amUCH 4YHCeN K APyrou (mpeoOpa3oBHIBATH
JECATUIHYIO TPOOBh B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCITUIHYIO, B YaCTHOCTH
B 0€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHHBATh M YIIOPSIOYMBATH PAIIMOHATILHBIC YHCTIA.

OKpyTJISTh YUCIa.

BBITIONTHITE IPUKUIKY W OTICHKY PE3YJIbTaTa BEIYMCIICHUN, OIEHKY 3HAYCHUHN
YUCJIOBBIX BBIPAKCHHM. BBITIONHATH JIEHWCTBUS CO CTEICHSAMH C HATypajIbHBIMHU
ITOKA3aTCIISIMH.

[IpuMeHSTh MPU3HAKK JACITMMOCTH, Pa3I0KCHUE Ha MHOKHUTEIIM HATypalIbHBIX
qucel.

Pemarh npakTUKO-OpMEHTHPOBAHHBIE 3a/ladyM, CBSI3aHHBIE C OTHOLIEHUEM
BEJMYMH, NPONOPIUOHAIBHOCTBIO BEJIWYMH, MPOLEHTaAMH, WHTEPIPETUPOBATH
pe3yabTaThl peUIeHus 3a/1ad ¢ YYETOM OrpaHUYCHUM, CBSI3aHHBIX CO CBOHMCTBAMU
paccMaTpUBAEMbIX 0ObEKTOB.

AsredOpanvyecKue BbIPAKEHUA

Hcnonp30BaTh anredpandecKyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €&
B IIPOIIECCE OCBOCHUS Y4eOHOTO MaTepuaia.

Haxoguth 3HaueHHs: OYKBEHHBIX BBIPAKEHUN MpPH 3aJaHHBIX 3HAUCHUSX
NIEPEMEHHBIX.

BrimonHsaTe peoOpazoBaHus 1EN0ro BEIPAKEHUSI B MHOTOUJIEH MPUBEICHUEM
MOJTIOOHBIX CIaraeMbIX, pACKPBITHEM CKOOOK.

BBINONHAT, yMHOXKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOYIeHAa Ha
MHOT'OYJIEH, IPUMEHATH (OPMYJIbI KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCymIecTBIATh Pa3OKEHUE MHOTOYJICHOB HA MHOXHUTENIM C IOMOIIBIO
BBIHECEHMS 32 CKOOKHU O0IIIEro MHOXKUTEIIS, TPYNITUPOBKH CIaraeMbIX, IPUMEHEHUS
bopMyI1 COKPAIIEHHOTO YMHOKEHUSI.



[TpumensTh mpeodpa3oBaHUsi MHOTOUYJICHOB JJIsl pELICHUS PAa3IMYHBIX 3a7a4 U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEATbHON TPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATypPAJIbHBIMU TIOKa3aTEIsIMU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

Pemars nMHENHBIE ypaBHEHMsS C OJHOM NEPEMEHHOW, NMPUMEHS NpaBUia
Mepexo/ia OT UCXOJHOTO YPABHEHHUS K paBHOCWIBHOMY eMy. IIpoBepsTh, sBIsIeTCS
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumensTh Tpaduyeckue METo Il IPU PELICHUH JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

[Tonbupate npuMepsl Hap YKCEN, SBIAIOIIMXCS PEHICHUEM JIMHEWHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOM IJIOCKOCTHU TpauK JUHEHHOIO ypaBHEHUS C ABYMS
NEPEMEHHBIMHU, MOJIB3YSCh TPa(pUKOM, IPUBOUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemate cucTeMsl IByX JUHEHHBIX YPAaBHEHHUN C JBYMs IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pemarb JIUHEHHOE YpAaBHEHUE WM CHUCTEMY JIMHEHMHBIX
yYpaBHEHUH MO YCJIOBHIO 33]1a4, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4y NOJyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300pakath Ha KOOPJAUHATHOU MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbI, 3aIIMChIBATh YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTtmedaTh B KOOPAMHATHOM IUIOCKOCTM TOYKH IO 33JlaHHBIM KOOpJAMHATaM,
CTpOUTH rpadpuky TMHENHBIX QyHKIMNA. CTpouTh rpaduk GyHKUIUU y = [X|.

OnuceiBaTh C TMOMOIIBIO (QYHKUMNA HM3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, pACCTOSTHUE, II€HA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonutb 3HaueHne PyHKIIMU MO 3HAYCHUIO €€ apryMeHTa.

[Tonumate Tpaduueckuii crocoOd TpenCcTaBlIeHUS W aHaIM3a WHPOPMAIINUH,
U3BJIEKATh U UHTEPNPETUPOBATH HHPOPMALIMIO U3 TPA(PUKOB peatbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenus B 8 kiacce o0OydarOImIUNCA MOJYYUT CIEAYIOLIHE
IpEIMETHBIE PE3YJIbTAThI:

Yucia ¥ BbIYMCICHUS

Hcnonp30BaTh HadyajlbHbIE MPEACTABICHUS O MHOXECTBE JAECHCTBUTEIBHBIX
YyCell AJI1 CPAaBHEHUS, OKPYTJICHUSI U BBIYUCICHUH, N300pakaTh A€HCTBUTEIbHbBIE
YuCcla TOYKaMU Ha KOOPJIMHATHON MPSIMOM.



[IpumMeHsATh TOHSATHE apUPMETHUYECKOTO KBaJIpaTHOTO KOpHSA, HAXOIUTh
KBaJpaTHbIE KOPHH, HMCHOJB3YyS MPU HEOOXOAMMOCTU KaJIbKYJATOP, BBINOIHATH
npeo0pa3oBaHus BBIPAKEHUM, COJEpKAIIUX KBaJpaTHbIe KOPHH, HCIOJIb3Ys
CBOMCTBA KOPHEMN.

Hcnonb3oBaTh 3anucu OOJBIIMX W MaJbIX YUCEN C MOMONIBIO JECATUUHBIX
npoOeit u creneneit yucna 10.

AnredOpanveckue BbIPAKEHUS

[IpuMeHsATh MOHATHE CTENEHW C LEJIbIM I[IOKa3aTelIeM, BBINOJIHATh
peoOpa3oBaHus BIPAXKEHUI, COEPIKAIUX CTENEHH C LEIbIM ITOKa3aTEJIEM.

BBITIONHATB TOXKAECTBEHHBIE IPEOOPA30BAHUS PAIMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI IEUCTBUN HaJl MHOTOUJICHAMH U aare0pandecKuMu ApoOsIMHU.

PackmnanpiBaTh KBaApaTHBIN TPEXWIECH HA MHOKHUTEIIH.

[TpumensTh MpeoOpa3zoBaHUs BHIPAKEHUH Ul PELICHUS Pa3IMYHBIX 3a/1ad U3
MaTE€MaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON TPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

PemaTe nuHeiHbIe, KBaJpaTHbIE YPAaBHEHHsS W palMOHAIbHBIE ypaBHEHUS,
CBOJSIILIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMsI [IEPEMEHHBIMU.

[IpoBOANTE MpOCTENIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUWU, B
TOM YHCJI€ C IPUMEHEHHEM I'padUyecKuX MpeacTaBieHui (ycTaHaBIUBaTh, UMEET
JU ypaBHEHUE WJIM CUCTEMa YPaBHEHUW pEILIEHHUsS, €CIM HUMEET, TO CKOJbKO, U
npoyee).

[lepexoguTh OT cioBecHOM (OPMYJIHMPOBKU 3afaud K €€ anreOpandeckoi
MOJEJIM C IIOMOIIBID COCTAaBJICHUS YPAaBHEHUS WM CHUCTEMBI YpaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJa4M ITOJYyYEHHBIN pe3ysbTarT.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB sl CPABHEHMSI, OLIEHKH, PellaTh
JMHENHBIC HEPABEHCTBA C OJTHON TIEPEMEHHOM U UX CUCTEMBI, 1aBaTh IPaPUIECKYIO
WJUTFOCTPALAI0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DyHKIUU

[ToHumaTh U MCHONB30BATh (DYHKUMOHAIbHBIE MOHATUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAaUYEHUsI), ONpPEAENATh 3Hau€HHWE (PYHKIMHM IO 3HAYCHHIO
aprymeHTa, OrpeaeiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Ctpoutsb rpaduku dIeMEeHTapHBIX QYHKIIUNA BUJIA:

y =kiX, y = X2,y = x3,y = |x|, y = VX, oruchbIBaTh CBOICTBA YHCIOBOM
bynakmu 1o e€ rpaduky.

K xoHiy oOydenuss B 9 kiacce oOydaroUIuiicsi MOMYYUT CIEAYIOLINE
IPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYMCICHUA

CpaBHHBAaTh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIBHBIE YHCIIA.



BeimonHaTe apudpMeTnueckue IeHCTBUS C palliOHAIbHBIMU YHNCIAMHU, COUETAas]
YCTHBIE M MHCbMEHHBIE MPHUEMBI, BBIIOJHATH BBIUUCIEHUS C UPPALMOHATBHBIMU
YHCIIaMHU.

HaxonuTh 3HaYeHus CTENEHEN ¢ NEeNbIMU OKA3aTeNsIMUA U KOPHEN, BBIYUCISATh
3HAYECHUSI YUCIIOBBIX BBIPAKEHUII.

OKpyrasiTe JE€UCTBUTENIbHBIE YHWCIA, BBIIOJHATh MPUKHUIKY pe3yJbTaTa
BBIUMCJIEHUM, OLICHKY YMCIIOBBIX BBIPAXKEHUM.

YpaBHeHNs U HEPABEHCTBA

PemaTe JIMHEWHBIE ¥ KBaJAPATHBIE YPABHEHUS, YPABHEHHUSI, CBOASIIMECS K HAM,
npocTelime ApOOHO-PallMOHATIbHBIE YPABHEHHS.

PemaTte cucTeMbl JByX JIMHEHMHBIX YPABHEHUN C JBYMsI IIEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPHIX OJHO YPABHEHUE HE SBISAETCS JTUHEHHBIM.

Pemarp TekcTOBBIE 3adaun  anreOpayeckuM CrocoOoM ¢ TMOMOIIBIO
COCTABJICHHSI YPaBHEHUS UM CUCTEMBI IByX YPAaBHEHUN C IBYMsI IEPEMEHHBIMHU.

[IpoBOANTE MPOCTEUIINE UCCIEAOBAHUS YPABHEHUN U CHCTEM YPABHEHHI, B
TOM YHCJIE C IPUMEHEHHEM TI'paUuecKuX MpeacTaBiIeHU (ycTaHaBIUBaTh, UMEET
JY YpaBHEHUE WM CUCTEMA YPaBHEHUM DPELICHUsA, €CIU UMEET, TO CKOJIBKO, U
npouee).

Pemarps nuHelHble HepaBeHCTBa, KBaJpaTHbIE HEPABEHCTBA, H300paxaThb
pelIeHrne HEPABEHCTB HA YHCIOBOM IPSAMOM, 3alMChIBATh PELHICHHUE C ITOMOIIBIO
CHUMBOIJIOB.

Pemats cuctembl JIMHENHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIFOUAIOIINE
KBaJIpaTHOE HEPABEHCTBO, N300paXkaTh PEeLICHUE CUCTEMbI HEPABEHCTB Ha YHCIIOBOM
MPSIMOM, 3aIIMCHIBATh PEIIEHUE C IOMOIIBI0 CUMBOJIOB. MCIIOIB30BaTh HEPABEHCTBA
IIPU PELLIEHUU PA3JINYHbIX 3aa4.

DyHKIMHA

Pacno3naBaTh (yHKUMH H3y4eHHBIX BUAOB. I[lOKa3bpIBaTh CXEMaTHYECKH

PacIoIoKEHUE Ha KOOPMHATHON TUTOCKOCTH rpadukoB GyHKIMi Buaa: Y = KX, y =
kx + b,y =k/x,y =ax2 + bx + ¢,y = x3, y = Vx, y = |X|, B 3aBHCHMOCTH OT 3HAUCHHiI
K02 (PHUITMEHTOB, ONMUCHIBATH CBONCTBA (DYHKIIHIA.

Ctpouth U M300paXkaTh CXEMATHUECKH TpapuKh KBAJAPATUUHBIX (YHKITUH,
OIKCHIBaTh CBOMCTBA KBAIPATUYHBIX (DYHKIIHH 1O MX TpaduKaM.

Pacro3naBaTh KBagpatudHyr0 (QyHKIHIO TI0 (GOpMyJie, TPUBOJUTH TPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

YucjioBble MOCTIEA0BATEIHLHOCTH H TIPOTPeCCHU

Pacnio3naBaTh apuMEeTHIECKYIO U TEOMETPUIECKYIO MPOTPECCHU TIPH PA3HBIX
croco0ax 3aJaHusl.



BBINONHATE  BBIYMCICHUS € MCIOJNb30BaHUEM (OpMYyJ] n-ro 4jeHa
apu(MeTHYeCcKo U TeOMeTPUUYECKOI MPOrpecCcHii, CyMMBI TIEPBHIX N UJICHOB.
N300paxaTh YJeHBl MOCIEAOBATEIBLHOCTH TOYKAMHU HA KOOPAMHATHOM

IITTOCKOCTH.
Pematsp 3aJad, CBA3aHHBIC C YHCJIOBBIMHU IIOCJICAOBATCIIBHOCTAMHU, B TOM

YHClie 3a7]a4d U3 PEaTbHOM KU3HU (C UCHOIB30BAaHUEM KAIbKYJIATOPA, UPPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE 7 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (wipposrie)
Ne i/ o0pa3oBaTe/bHbIE
NMPOrpamMMbl Konrtposasbubie | IlpakTuyeckue
Bcero pecypchl
padoThI padoThI
Yucna u BeunciieHnd. PanyonanbHble bu6mmoreka [IOK
1 qucia 25 1 https://m.edsoo0.ru/7f415b90
bubmuorexa [JOK
2 AJIrEOpaNECcKue BIpRKCHHA 27 ! https://m.eds00.ru/7f415b90
bubmuorexa [JOK
3 YpasHEHNA 1 HEPABCHOTEA 20 1 hitps://m.eds00.ru/7f415b90
bu6mmoreka [JOK
4 Koopautate! u rpaduin. @yHKIAM 24 1 https://m.eds00.ru/7f415b90
bu6mmoreka [JOK
5 Ilosropenue u 0bobmerne 6 1 https://m.eds00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
8 KUIIACC
KoanuectBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposnie)
Ne ni/mn OPOrpaMMEI Beero Konrtpoasnbie | IlpakTuyeckue | oGpasoBareibHbIe
paboThI padoThI pecypcbl
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bu6mmoreka [IOK

1 Yucina u Beruncienus. KBagparasie KopHU 15 https://m.eds00.ru/7f417af8
Yucna v BerunciieHus1. CTeneHb ¢ [eIbIM bu6mmoreka [IOK

2 MOKa3aTeIeM ! https://m.edsoo.ru/7f417af8
AnrebpandyecKkue BoIpaKEHUS. bubmuorexa [JOK

3 KBagpartsslii TpéxuneH 5 https://m.edsoo.ru/7f417af8
AnreOpanyecKkue BbIpaKEHUSI. bubnuorexa [JOK

4 Anrebpanyeckasi 1poOb 15 https://m.edsoo.ru/7f417af8
YpaBHeHus v HepaBeHCTBA. KBagpaTHbie bubnuorexa [JOK

5 YpaBHEHUSA 15 https://m.edsoo.ru/7f417af8
VYpaBuenus u HepaBeHCTBa. CUCTEMBI bubnuorexa [JOK

6 YpaBHEHUU 13 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK

7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 hitps://m.edsoo.ru/7f417af8
bu6mmorexa [IOK

8 @yHKIHH. OCHOBHEIC HOHATHA 5 https://m.edso0.ru/7f417af8
bu6mmoreka [IOK

9 DyHiH. THCTOBEE QYHKIHH 9 https://m.eds00.ru/7f417af8
bubmuorexa [JOK

10 IosTopenne 1 0bobmerme 6 https://m.edsoo.ru/7f417af8

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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9 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa31e/ioB U TeM (uu¢pposbie)
Ne ni/m HporpaMmbi Beero Konrpoabneie | IIpakTuyeckne | ofpaszoBaTe/bHbIe
padoThl padoTbI pecypchl
Uucna u Berunciienus. JlelcTBUTENbHEBIC bubmuoreka [{OK
1 qucia 9 https://m.edso0o.ru/7f419d08
YpaBHEHHUS U1 HEPABEHCTBA. Y PAaBHEHUS C bubmmoreka [JOK
2 OJIHOM IIEPEMEHHOMN 14 1 https://m.edsoo.ru/7f419d08
VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI bubnnorexa [JOK
3 YPaBHEHHUN 14 1 https://m.edso0o.ru/7f419d08
bu6nmorexa LIOK
4 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edso00.ru/7f419d08
bubnmnorexa LIOK
5 DyHKIHH 16 1 https://m.eds00.ru/7f419d08
bu6nmorexa LIOK
6 YucioBeIe MOCIEI0BATEIBHOCTH 15 1 https://m.edsoo.ru/7f419d08
[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs bubnunorexa LIOK
7 3HAHUM 18 1 https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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OueHouynblie MaTepraabl ( NIPUJIATAIOTCH)

Ne Ha3BaHue olleHOYHOM NMpoueaypbl
n/n
7 kJ1ace
1. KoHntponbsHas padora Nel o teme «PanuoHanpHbIe yncia »
2. KontponbsHas padota Ne2 o Teme « AnreOpandeckre BEIPOKEHUS »
3. Kontponbshas padora Ne3 o teme «JIuHeliHble ypaBHEHUSD)
4, Kontponsnas padota Ned4 o teme «KoopauHatel u rpaduku.
DOyHKIUHA »
S. HTorosas KOHTpoJIbHAs paboTa
8 kiacc
1. Kontponbshas padora Nel o teme «KBagparusie kopHu. CTeneHu.
KBaapatHbIil TpexdiieH»
2. KontponbsHas pabota Ne2 o Teme «Anredpandeckas 1po0b »
3. Kontponsnas padota Ne3 o Teme «KBagpaTHbie ypaBHEHUS
4, Kontponbshas pabora Ned o teme «HepaBencta. Cuctemsl
YPaBHEHUIN
S. HTorosas KOHTpoJIbHAs paboTa
9 kace
1. KoutponbsHas padora Nel o Teme «YpaBHeHUs ¢ OTHOU
MIEPEMEHHOW
2. Kontponbshas padora Ne2 o teme «CUCTEMBI ypaBHEHUN»
3. Kontponbshas padora Ne3 o teme «HepaBencrna”
4, Kontponbshas padota Ned o Teme « DyHKIIUM»
S. KonTtponbhas padora Ne5 «HucnoBsle MOCiIe10BaTETbHOCTI
6. HTorosas KOHTpoJIbHAs paboTa







