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MHOACHUTEJBHASA 3AIIMCKA

PaGouas mporpamMmma mo anreOpe OCHOBHOroO oOOIIEro o0Opa3oBaHUS
cCocTaBlieHa Ha OCHOBe TpeOoBaHMII K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTenbHOI MIPOTPaMMBI OCHOBHOTO o01ero oOpa3oBaHUs,
NPEACTAaBICHHBIX B  (eAepalbHOM  TOCYAapCTBEHHOM  00Opa3oBaTeIbHOM
CTaHJapTe OCHOBHOro obmiero oOpa3oBanus ([Ipukaz MunHuUCTEpcTBa
npocBemeHust Poccutickoit ®denepanmum Ne 568 ot 18.07.2022 “O BHeceHuu
U3MEHeHU B ¢efepalibHbIil TOCYIapCTBEHHbIM 00pa30BaTeIbHBIN CTaHIApPT
OCHOBHOTO 001mero o6Opa3oBanus’™), deaepaabHoil pabodeil  MpOrpaMMbl
yaeOHoro npeamera «Anredpa», OOIT OOO u yyedHoro miana 'bOY rumuazuu
r. Ce3pany, a Takke Ha OCHOBE XAapaKTEPUCTHKH IUIAHUPYEMBIX PE3yJIbTAaTOB
JTyXOBHO-HPABCTBEHHOTO Pa3BUTHS, BOCITUTAHUS M COIMAIIM3AIMN 00yJaronuxcs,
NPEACTAaBICHHBIX B paboueid mnporpamme BocnuTanuss ['BOY rumnHazum T.
Co3panu.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA «AJIEBPA»

Anrebpa sBISe€TCA OJHMM W3 OIOPHBIX KypCOB OCHOBHOTO OOIIETo
oOpa3oBaHus: OHa 00ECTIEUNBAECT U3YUEHUE OPYTUX AUCIHUIUIMH, KAK €CTECTBEHHO-
HAayyHOro, TaK W TYMaHUTAapHOIO IMKJIOB, €¢ OCBOEHHE HEOOXOAMMO MJis
IPOAOHKEHUs 00pa30BaHUs U B MOBCETHEBHOM >kU3HU. PazButre y 00ydaromumxcs
HAyYHBIX NPEICTaBICHUNA O TMPOUCXOXKIEHUU U CYIIHOCTH areOpandeckux
abcTpakiuii, cnoco0e OTpakKeHUs] MATEMaTHYeCKOW HAyKOM SBJICHUI U MPOIECCOB
B TpUPOJE U OOIIECTBE, POJM MATEMaTHYECKOTO MOJEIMPOBAHHUS B HAYYHOM
MO3HaHUM U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
U Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX JUIsl aJanTallii B COBPEMEHHOM IIU(POBOM
oOmecTBe. M3yueHue anreOpsl oOecrieuMBaeT pa3BUTHE YMEHHUA HAOII0JaTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KpPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBHIBATH CBOM JCWCTBHS M BBIBOJBI,
dbopmynupoBath yrBepxKaeHUs. OcBOeHUE Kypca anreOphsl 00ecrnednBaeT pa3BUTHE
JIOTUYECKOI0 MBIIIJIEHUS] OOYy4YalolUXCs: OHU HCHOJB3YIOT JCAyKTUBHBIE H
WHAYKTUBHBIE PAacCyXICHHUs, 00001IeHne U KOHKPETU3aIlnio, a0CTparupoBaHue U
anajoruto. OOydenue  anreOpe  MpeamnosaraeT  3HAYUTEIbHBIA  00BEM
CaMOCTOSITENIbHOM ~ JI€ATEIbHOCTH OOYYaIOIIUXCS, IO3TOMY CaMOCTOSTEIbHOE
pelleHue 3a1a4 SBJIseTCs pean3alineit 1eITeIbHOCTHOTO MPUHIUIA 00yYeHUs.

B cTpykrype mporpamMmbl y4eOHOTo Kypca «Anredpa» sl OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHHUMAIOT COJEP)KATEIbHO-METOIUYECKUE
auHUM: «YKcna U BBIYUCICHUN», «ANTeOpandecKre BhIpaXEHU», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxmas u3 3TUX copepikaTenbHO-METOIUYECKUX
JVHUHA pa3BUBAETCA HA MPOTSKEHUH TPEX JIET U3yUEHUs Kypca, B3aUMOACHCTBYS C



IpYyTMMHM €ro JuHUsAMH. B Xoxe wu3yuyeHuss y4yeOHOro Kypca OO0y4arolumcs
NPUXOAUTCS JIOTUYECKH PACCYXkAAaTh, UCIOJI30BAaTh TEOPETHKO-MHOKECTBEHHBIN
s3bIK. B CcBA3M ¢ 3TUM B mporpammy y4eOHOTO Kypca «Anredpa» BKIIOUEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, NPEICTABICHHBIE BO BCEX OCHOBHBIX pa3zjesnax
MaTeMaTHYECKOro o0pa3oBaHUs U CIOCOOCTBYIOLINE OBJIAJICHUIO O0yYarOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO  MareMmarudeckoro s3blka. CopepkaTenpHOW U
CTPYKTYPHOUM OCOOCHHOCTBIO y4eOHOTOo Kypca «Anrebpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapaKTED.

Conepxxanne nuHUM «Yucaa W BBIYKACICHUS» CIYXKUT OCHOBOWM IS
JATbHENIIEro U3y4eHHs MaTEMaTUKH, CIIOCOOCTBYET PAa3BUTHUIO Y OOYyYaroIIUXCs
JIOTUYECKOI0 MBILUIEHUS, (POPMUPOBAHUIO YMEHHUS MOJIb30BAaThCS AJITOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO PAKTUUECKUX HABBIKOB, HEOOXOIMMBIX JIJIsl TIOBCEAHEBHOM
XKU3HU. Pa3BuTHE MOHATHUS O YMCIIE HA YPOBHE OCHOBHOTO OOHIEro 0Opa3oBaHUs
CBA3aHO C PAIMOHAJBHBIMU W HMPPAUUMOHAIBHBIMUA YHCIaMHU, (POPMUPOBaAHUEM
IPEACTABICHUM O JEHCTBUTEIBHOM YHUCIE. 3aBEPIICHUE OCBOCHHSI YHCIIOBOU
JUHUU OTHECEHO K CpeIHEMY 0011IeMy 00pa30BaHHMIoO.

Copepxxanue IByX aareOpanyeckux JIMHUN — « ANreOpanyecKkrue BHIPAKEHUS
U «YpaBHEHHUs] U HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIUXCS
MaTEMaTUYECKOro anmnapara, HEOOXOJUMOIo IJisi pelIeHus 3a7ad MaTEeMaTUKH,
CMEXHBIX TMPEAMETOB M TNPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOI'O 00WHIero o00pa3oBaHUs y4eOHbIM Marepuan TPYyNIUPYeTCs BOKPYT
palMoHaNIbHBIX BbhIpaKeHUH. AnreOpa 1EMOHCTPUPYET 3HAUEHHWE MaTEeMaTUKHU Kak
A3bIKa JUISI TOCTPOEHUS MAaT€MAaTHYECKUX MOJEJE, ONHMCAHMS IIPOLIECCOB H
SBJICHMA peanbHOrO Mupa. B 3agaunm o0yuyeHus anreOpe BXOASAT TakxKe
JanbHeilee pa3BUTUE AITOPUTMHYECKOTO  MBIIIJIEHUSI, HE0OXOJAMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(POPMATHUKH, M OBJIAJEHUE HaBbIKAMU
JNeAYKTUBHBIX paccyxkiaeHuil. [IpeoOpazoBanue CUMBOJIBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHMsI, CIIOCOOHOCTEN K MATEMAaTUYECKOMY TBOPYECTBY.

Copepxanne GyHKIIMOHAIbHO-Tpa(hUUECKO TMHUM HAIlleJIEHO Ha MOJIy4YeHUe
OOy4YarOIIMMUCS 3HaHUW O (PYHKIUSAX KaK BaKHEWIIEH MaTeMaTHYECKON MOJenu
JUTSl ONTMCAHUS U MCCIIEIOBaHUs Pa3HOOOpa3HbIX MPOIIECCOB U SIBIICHUN B MPUPOJE
u obmiectBe. VM3ydeHne Marepuana CrHOCOOCTBYET Pa3BUTHIO Yy OOYyYarOIIUXCS
YMEHUS HCMOJIb30BATh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKN —
CIIOBECHBIC, CHUMBOJIMYECKHE, TpaduyecKkue, BHOCUT BKJIaJ B (POPMHUPOBAHUE
MPEAICTABICHUI O POJIM MATEMATUKHU B Pa3BUTUN HUBUIIU3ALMH U KYJIbTYPHI.

MECTO YYEBHOI'O IPEIMETA «AJITEBPA» B YHEBHOM IIJIAHE

CormacHo yueOHOMY TulaHy B /-9 Kiaccax wu3ydaeTrcss Y4YeOHBIH Kypce
«AnreOpa», KOTOPBIM BKIIOYAET CICAYIOIIME OCHOBHBIC pasleibl COICpPKAHUS:



«Yucma wu BBIYHCIICHUA), <<AJIF€6paI/I‘ICCKI/IC BBIPAKCHHA, «YPaBHeHI/I}I 141

HEpaBEHCTBAY, « DyHKIIHW.
Ha usyuenne yueb6HOTO Kypca «Anredpa» orBoautcss 306 yacos: B 7 Kjacce

— 102 ygaca (3 yaca B Hememo), B 8 kimacce — 102 gaca (3 yaca B Henenmo), B 9
kimacce — 102 gaca (3 yaca B HEJIEIIIO).



1. COAEP)KAHUE YYEBHOI'O ITPEJMETA «AJITEBPA»

7 KJIACC

Yuciaa 1 BBIYMCICHUSA

Jlpobu OOBIKHOBEHHBIE M JAECATUYHBIC, MIEPEXOJl OT OJHON (OpPMBI 3aMucCU
npobeit k gpyroi. IloHsTHEe panMOHANBHOTO 4MCIA, 3allUCh, CPABHEHHE,
YOOPSAOYMBAHUE  PAallMOHANbHBIX  4HCENl. ApU(PMETHYEeCKHEe JCHCTBUS €
palMOHAJIBHBIMUA 4KCIIaMu. Pelenue 3agad u3 peanbHOM NMPAKTUKHM HA 4YacTH, Ha
JpoOu.

CreneHp ¢ HaTypaJbHbIM IIOKa3aTeJeM: OIpeJeNieHue, Ipeodpa3oBaHue
BBIPQXEHUI HA OCHOBE OIpe/eNICHUs, 3aUCh O0onbIInX yKces. [IpoueHTsl, 3anuch
IPOLIEHTOB B BUZE ApoOU U JIpoOU B BUAE MPOLEHTOB. Tpu OCHOBHBIE 3a7a4yd Ha
IIPOLIEHTHI, PELICHUE 3aa4 U3 PEATBHOW IPAKTUKH.

[IpumeHeHne TNPU3HAKOB  JIEJIMMOCTH, PA3JIOKEHHE HA  MHOKHUTENIH
HaTypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4ucle OpsMas U oOparHas
IIPOIIOPLIMOHAIIBHOCTH.

AJire0OpanvecKkue BbIpasKeHHs

IlepemeHHBIE, UUCIIOBOE 3HAYEHUE BBIPAXKEHHUS C IEPEMEHHOM. JlomycTrMmble
3Ha4YeHUSA NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXAY BEIMYMHAMU B BUJEC
dbopmybl. Beraucnenus no gopmynam. [IpeobpazoBanre OYKBEHHBIX BbIpAKECHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHUS, IMpaBuUja MpeoOpa3oBaHUs CYMM U
MIPOU3BEICHUH, MPABUIIA PACKPBITUSI CKOOOK U IPUBEACHUS MOAOOHBIX ClaraeMbIX.

CBOMCTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

OpnHounensl 1 MHOTOWIEHBl. CreneHb MHOTOWIEHA. ClI0XEHUe, BBIYUTaHUE,
YMHOKEHHE MHOTIOWICHOB. Q@OpMyJbl COKpPAIIEHHOIO YMHOXKEHUS: KBajpar
CyMMBbl W KBajpaT paszHoctH. DopMyna pa3HOCTH KBaaparoB. PaznoxeHune
MHOT'OYJIEHOB Ha MHOKUTEJIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb ypaBHEHUs, MpaBuia NpeoOpa3oBaHUsl YpaBHEHUS,
PABHOCWJIBHOCTb YPABHEHUM.

JIluHentHOe ypaBHEHME C OJHOM IIEPEMEHHOW, YHUCIO KOPHEH JIMHEHHOIO
YPaBHEHMS, PCEIICHUE JIMHENHBIX YypaBHeHUM. COCTaBlI€HUE YpAaBHEHHM IO
YCJIOBHIO 3a7ja4uM. PenieHne TeKCTOBBIX 3a/1a4 C MOMOILBIO YPABHEHHUI.

JIuneliHOe ypaBHEHHE C JABYMS MEpeMEHHbIMHU U ero rpaguk. Cucrema AByx
JVMHEMHBIX YPaBHEHUW C JBYMs NEPEMEHHBIMH. PelleHue cucrtem ypaBHEHUM
CrocOOOM TMOACTaHOBKHU. IIpuMepbl pernieHusi TEKCTOBBIX 3a7ad C MOMOIIBIO
CHUCTEM YPABHEHUM.



DOyHKIUU

Koopaunara Touku Ha npsiMoid. UucnoBble MPOMEKYTKH. PaccTosiHue Mexny
JBYMsI TOUKaMU KOOPAUHATHOMN MPSIMOM.

[IpsimoyronbHast cucrema koopaunat, ocu OX u Oy. Abcmucca U opauHaTa
TOYKHU Ha KOOPJAMHATHON IUIOCKOCTH. [IprMephl rpadukoB, 3a1aHHBIX (HOpMYyIaMHu.
Urenue rpadukoB peanbHbiXx 3aBucuMmocteil. [lonstue ¢ynkuun. ['paduk
dbynkuuu. CroiictBa pynkiuii. Jluneitnas ¢pynkuus, e¢ rpaduk. ['padux GyHkimm
y = |X|. I'padpuueckoe pemicHre ITUHCHHBIX YpPaBHECHHH M CHCTEM JIMHEWHBIX
YPaBHEHUM.

8 KJIACC

Yucaa 1 BIYMCICHUS

KBagpatHeiii kopeHb u3 uyucia. lloHstue 00 uUppalMOHATIBLHOM YHCIIE.
JlecsaTuunbie TPUOIMKEHUS UPPAlMOHATBHBIX Yncesl. CBoMCTBa apu(METUUECKUX
KBaJIpaTHBIX KOPHEN U UX IPUMEHEHHE K TPeoOpPa30BAHUIO YUCIOBBIX BBIPAKCHUI
Y BBIUHMCJIEHUSAM. J|eHCTBUTEIIbHBIE YUCIIA.

Crenenb ¢ UeabIM MOKa3aTesieM U €€ cBoicTBa. CTaHIapTHAs 3alUCh YUCIA.

AJire0OpanvecKkue BbIpasKeHHs

KBampaTHbIii  Tpe€XuieH, pas3loKEHHE KBAaJPAaTHOrO TPEXWIeHa  Ha
MHOHUTEJIH.

AnreOpauveckass apoOb. OCHOBHOE CBOWCTBO ajireOpanveckoil IpoOu.
CnoxeHue, BbIUMTAHHME, YMHOXCHHE, JCJICHUE aireOpanueckux JaApoOei.
PanmonanbHbIe BRIPAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, @opMyna KOpHEW KBaJpaTHOTO ypaBHEHHS.
Teopema Buera. Pemienne ypaBHEHUH, CBOASIIIUXCSA K JTUHEUHBIM U KBaJPATHBIM.
[Ipocreiime ApoOHO-paIIMOHATIEHBIE YPABHEHHUS.

['paduueckas nHTEpIpETALMsI YPAaBHEHUI C JBYMSI MIEPEMEHHBIMU U CHCTEM
JVMHEMHBIX ypPaBHEHUWW C JBYMS IEpEeMEHHbIMU. [IpuMepsl peuieHus cuctem
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

PerieHne TeKCTOBBIX 3374 aJIreOpanvdecKUM CIIocoO0M.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JINHEMHBIX HEPABEHCTB C OJHOU MEPEMEHHOM.

DyHKUNHA

[lonsitue ¢ynkuuu. OONacTh ONpEeAeNeHUs] W MHOXKECTBO 3HAYECHHI
dbynakuun. CiocoOs! 3a1anus QyHKITUH.

I'paduk dpynkiuu. Urenue cBorcTB GyHKIMH 110 e¢ rpaduky. [Ipumepsr
rpadukoB QyHKUIUN, OTPAXKAIOLINX PEATTbHBIE MTPOLIECCHI.



ODYHKIIMY, ONHCHIBAIONINE TMPSAMYI0O U OOpaTHYIO MPOMOPIIMOHAIBHBIE
3aBHCHMOCTH, HX rpadukn. OyHkimn Y = X2, Y = X3, y = \x, y=|x|. I'paduaeckoe
pelIeHre ypaBHEHUH U CUCTEM YpaBHEHHIA.

9 KUIACC

Yucaa 1 BIYMCICHUSA

PannonanpHbie yncia, UppaMOHANIbHBIE YKCIa, KOHEUYHbIE U O€CKOHEUHBIE
JecATUYHBIE ApoOr. MHOXECTBO JEHCTBUTEIBHBIX YHUCEN, IEUCTBUTEIbHBIE YnCa
KaKk OeCKOHEUHbIe JeCATHUYHBIE ApoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEKly MHOKECTBOM JICMCTBUTENIBHBIX YUCET U KOOPAUHATHOU HPSIMOM.

CpaBHEHHE JCUCTBUTENBHBIX YHUCEN, apu(PMEeTHUYecCKue JEHUCTBUA C
JNEWCTBUTEILHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKpYKAIOLIEr0 MHpa, JIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroIeM MHUpE.

[TpuOnmxeHHOE 3HaUEHUE BEJIMYUHBI, TOYHOCTh NpuOImkeHus. OKpyrieHue
yucel. [Ipuknaka u onieHka pe3yJbTaToB BEIYUCICHUMN.

YpaBHeHUS U HEPABEHCTBA

JInneilinoe ypaBHeHUe. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEHHBIM.

KBaapatHoe ypaBHeHue. PelieHne ypaBHEHUMH, CBOJANIMXCS K KBaJAPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemeHuss ypaBHEHUN TPETbEN M YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHMWI. PelleHne TEKCTOBBIX 3ajay
anreOpanyecKuM METOIOM.

VYpaBHeHuEe ¢ JByMSI MEpEMEHHBIMU U ero rpaduk. Pemenue cucreM IBYX
JIMHEMHBIX YPABHEHUH C ABYMsI IIEPEMEHHBIMU. Pelienue cucreM AByX ypaBHEHUN,
OJIHO W3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoi creneHu. [ 'paduueckas
WHTEPIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a/1a4 aJireOpandyeckuM CIiocoOOM.

HucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne NMHEHHBIX HEPABEHCTB C OJHOM IIEpEMEHHOW. PelieHue cucrem
JVMHEMHBIX HEPAaBEHCTB C OJHOM miepeMeHHOW. KBaapaTHble HepaBeHCTBA.
['padmyeckas uHTEpHpeTalvss HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMHU.

DyHKUNHA

KBanmpatuunas ¢dyukius, e¢ rpaduk u cBoiictBa. [lapaGona, koopauHaThI
BEPIIMHBI 11apadoJIbl, 0Cb CHMMETPUU MapadOJIbI.

I'padukn dyskmmii: y = kx, y = kx + b, y = k/x, y = x3,y = Vx, y = |X| u ux
CBOMWCTBA.



YucJi0BbIE OCIEA0BATEIBHOCTH U IPOrPEeCCHH

IloHsATHE YMCIIOBOM IOCIENOBATENBHOCTU. 3aJaHHUE IIOCIEI0BATEIBLHOCTH
peKyppeHTHOM (popMyoit u popmysioit N-ro wWieHa.

ApudmeTrnueckas U reomeTrpuueckas mnporpeccur. @opmyabl N-ro YieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOTrpPeCcCrii, CyMMBI NEPBBIX N YICHOB.

N300paxkeHne YieHOB apu(METUYECKOM U TEeOMETPUYECKOW IPOTrpPECcCHid
TOYKaMH Ha KOOPAMHATHOM IIOCKOCTH. JIMHEWHBIM M 3KCIIOHEHIUAIBHBIM POCT.
Co’KHBIE IIPOLIEHTHI.



2. IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE Ppe3yJbTaTbl OCBOCHHS IPOrpaMMbl Y4eOHOro Kypca
«Anrebpa» XapakTepU3yIOTCS:

1) naTpuOTHYECKOE BOCTIUTAHUE:

OPOSBICHHEM HMHTEpeca K IPOLIOMY M HAaCTOSIIEMY POCCHICKOM
MaTE€MaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K JOCTHKEHUAM  POCCHUICKHX
MAaTeMaTUKOB M POCCHUMCKOM MAaTEMAaTUYECKOM IIKOJIBI, K HCIOJB30BAHUIO ITUX
JOCTHKEHHUI B IPYTMX HAyKaX U NPUKIAIHBIX cepax;

2) rpaIaHCKoe H TyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMIOJHEHUIO O0S3aHHOCTEN IpaKJaHWHA U pealli3aluu €ro
npaB, IMPEACTAaBIEHUEM O MaTEMaTHUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
pa3IUYHBIX CTPYKTYp, SBJICHUW, IPOLEAYp T'Pa’KIaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJIE€HHIO 3TUYECKUX MPOOJIEM, CBI3aHHBIX
C IPaKTUYECKHUM INPUMEHEHHUEM JOCTHKEHHW HAayKH, OCO3HAaHHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX TPUHIUIIOB B I€ATEILHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha AaKTUBHOE YYacTHE B pELICHUM MPAKTUYECKUX 3adad
MaTEMaTUYECKOM HaIpaBICHHOCTH, OCO3HAHUEM BAaXXKHOCTH MAaTEMaTUYECKOTO
o0Opa3oBaHUsl HAa MPOTSKEHUU BCEU MKU3HMU [UJISl YCHNEIIHOM MpodecCHOHATbHON
NEeATEIbHOCTH W Pa3BUTUEM HEOOXOJMMBIX YMEHHH, OCO3HAaHHBIM BBHIOOPOM U
MOCTPOEHUEM WHJMBUIYAIbHOW TPAEKTOPUHU 00pPA30BAHMS U HKU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOe BOCTIMTAHNE:

CHOCOOHOCTBIO K  OMOI[MOHAJbHOMY M  3CTETUYECKOMY BOCIIPHUSTHIO
MaTEMaTUYECKUX OOBEKTOB, 3ajJlay, PELICHUN, PACCYKICHUH, YMEHUIO BHUIECTh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMS:

OpUEHTalMell B JIEATEIIbBHOCTH HA COBPEMEHHYI0 CHUCTEMY HAay4YHBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UYEIOBEKa, MPUPOIBI U
oOlIecTBa, MOHMMAHMEM MATEMAaTHMYECKOW HAyKu Kak cdepbl yernoBedecKou
NeATEIbHOCTH, TAaNoOB €€ PAa3BUTUS U 3HAUMMOCTU JUIsl Pa3BUTHUS LIMBUIIM3ALUH,
OBJIAJICHUEM SI3bIKOM MAaTEMATHKW U MAaTEMaTHYECKOM KYJIbTYpPOH KaK CpeICTBOM
NO3HAHUA MHpaA, OBJAJCHHEM NPOCTEHIIMMU HABBIKAMHM HCCIIEOBATEIbCKON
NEATEIbHOCTH;



6) ¢usnyeckoe BocnuTanue, GpopMHPOBaHHE KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1arOIOIyYHs:

TOTOBHOCTBIO MPUMEHATh MAaT€MATHUYECKHE 3HAHUS B HMHTEPECAX CBOETO
300pOBBS, BENEHUS  340poBoro  oOpa3a JKHM3HM  (300pOBOE  IHTAHUE,
cOaaHCUPOBAaHHBIA pPEKUM 3aHATUH M OTAbIXA, pEryJspHas (Qusnueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTBIO HABbIKA PEQIIEKCUM, IMPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAaKOTO K€ IpaBa JPyroro 4esloBeKa;

7) 3K0JIOTHYECKOE BOCTINTAHHE:

OpUEHTalMEel HAa TPUMEHEHUE MaTEMAaTUUYECKUX 3HAHUM JJIA PEIICHMsS 3a/1a4y
B 00JacTH COXPaHHOCTH OKpYXalollel Cpenbl, IUIAHUPOBAHMS IOCTYNKOB U
OLICHKM WX BO3MOXHBIX IOCJIECICTBHM ISl OKPYXAIOWIEH Cpeabl, OCO3HAaHUEM
r7100aJpHOTO XapakTepa 3KOJOTHYEeCKUX MPoOJIeM U ITyTeH UX PEeIICHHUS;

8) amanTanmus K M3MEHSIIOIMIMMCS YCJIOBUSM COIMUAIBLHONW M NMPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBHUSIM B YCJIOBHUSX HEONPEIACICHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JI€ATEIbHOCTh, B TOM YHCIIE
YMEHUE YUUTHCS Yy JPYruX JIIOJIe, MpuoOpeTaTb B COBMECTHOW JE€ATEIbHOCTH
HOBBIE 3HAHUS, HABBIKYA U KOMIIETCHLIUH U3 OIBITA IPYTHUX;

HEOOXOAUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHUCIHE
bopMyaMpoBaTh UAEH, TOHITHS, TUIIOTE3bI 00 OOBEKTAX U SBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UIMUTBI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 Kak BbI30B, TPeOYIOIIHUNA KOHTPMEp, KOPPEKTUPOBATH
NpPUHUMAEMble pelieHuss U JeHUCTBUS, (HOPMYJIMpPOBaTh M OLEHUBATH PUCKU U
MOCJIEICTBUS, (POPMUPOBATH ONBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAJbHbIE YYeOHbIE 1eiicTBUS
ba3oBble jornueckue AecTBUS:

e BBIABISITh M XapaKTEPU30BaTh CYIICCTBCHHBIC MMPU3HAKU MATEMaTHICCKUX
OOBEKTOB, TOHATHHA, OTHOIICHHH MEXTY IOHATUSIMH, (OPMYITHPOBATH
OTpEJICICHUS]  TOHATHUM, YyCTAHABIMBATH CYIIECTBCHHBIH  MPHU3HAK
Kiaccu(ukayu, OCHOBAaHMS It OOOOIIEHUS U CPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (GOPMYIHPOBATH H TPEOOPA3OBLIBATH  CYXKICHUS:
YTBEpIUTEIbHbIE W OTpHIATeNbHBIC, CIWHUYHBIC, YacTHbIE W 0OIIue,
YCIIOBHBIE;



BBISIBJIAITH ~ MAaTeMaTHUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTUBOpeYrss B (aKTax, [aHHBIX, HAOMIOACHUSAX W YTBEPKICHUSX,
npemiaraTh  KPUTEPUW IS BBIABJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHHM, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

pa30upaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUH (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJAUTH CAMOCTOSTEIBLHO HECJOXKHBIE J10KA3aTEeIbCTBA
MaTeMaTH4ecKux (haKTOB, BBICTPAMBATh AaPTyMEHTAIIMIO0, TPUBOIHTH
MPUMEPHI 1 KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHIS;
BBIOMpATh CMOCO0 pemieHuss y4eOHOW 3ajaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEILEHUs, BHIOMpATh HauWOOJee TMOAXOMAIIMA C YYETOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBarejibCckue 1eMCTBUS.

WCITOJIB30BaTh BOMPOCHI KaK HMCCIICIOBATEIBCKANA WHCTPYMEHT ITO3HAHMS,
dbopMyIHpoOBaTh BOMPOCH, (UKCHUPYIOUIHE IPOTHBOPEYHE, IMPOOIEMY,
CaMOCTOSITeJIbHO YCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, ApTYMEHTHPOBAThH CBOIO TIO3UITUIO, MHCHHUC;

MPOBOJUTh TIO CaMOCTOSATEIBHO COCTaBJICHHOMY IUIaHY HECJIOKHBIH
DKCTIIEPUMEHT,  HEOOJIbIIOE  HCCJICJAOBaHHE  TIO0 YCTaHOBJICHHUIO
OCOOEGHHOCTEM MaTeMaTHYECKOI0 OOBEKTa, 3aBHUCUMOCTEH OOBEKTOB
MEXKTy CO00i;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIIEHUSI U BBIBOJBI 10 pe3yjIbTaTaM
MPOBEJACHHOTO HAOIIOJICHUS, WCCIICIOBaHMS, OIEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BBIBOJIOB U O00OIIICHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE Mpollecca, a TAaKKE BBIABUTATh
MIPEAIOJIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c undpopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(OPMALUK, JaHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBAThb W HHTEPIPETUPOBATH
MH(OPMAIUIO PA3IMYHbBIX BUAOB U (DOPM MpEACTaBICHUS;

BbIOMpaTh (GOpMy MpeacTaBieHUs HHPOPMALMKM W HWILIIOCTPUPOBATH
perraemMbie 3alayd CXeMaMmH, JIuarpaMmamu, HWHOW Tpadukoil u ux
KOMOMHAIUSIMHU;

OLICHMBATh HAACIKHOCTh HMH(OpPMALMMU IO KPUTEPUSM, MPEII0KEHHBIM
YUUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSATEIBHO.



KoMMyHHMKAaTHBHBIE yHUBEPCAJIbHbIC Y4eOHbIe NeHCTBHA:

BOCIPUHUMATh U  (OpPMYyJIUPOBATH CYXKICHHS B COOTBETCTBHUM C
YCIOBUSIMU U LIENIAIMU OOLLEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS IO
XOJly pelIeHHs 3aJa4l, KOMMEHTHUPOBATH MTOJYUEHHBIN PE3YNIbTAT;

B X0/1¢ 00CYKJI€HUS 3a]]aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOI TEMBI,
po0JieMbl, perraeMon 3a/1auu, BRICKa3bIBaTh UICH, HALIEJICHHBIC HA MTOUCK
pELICHUs, COINOCTAaBISATh CBOM CYXICHHUS C CYXICHUSMHU JApPYTUX
YYaCTHUKOB JUajlora, OOHapy»KUBaTh pa3lIMyue U CXOJACTBO IO3ULUH, B
KOPPEKTHOI popme hopMynnpoBaTh pa3HOTIACHS, CBOM BO3PAKEHMUS;
NpPEACTaBIATh  PE3yJNbTAaThl  pElIeHUus  3a7aud,  SKCIEPUMEHTA,
UCCJENOBAHMS,  TPOEKTa,  CaMOCTOATEIBbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YUETOM 33/1a4 MPE3EHTALUU U OCOOCHHOCTEHN ayAUTOPUH;
NOHMMAaTh W UCIOJIB30BaTh  IPEUMYIIECTBA  KOMAaHAHOW MU
WHIUBUIYAIbHOM paOOThl TpPU pEUIeHMH Y4YEeOHBIX MAaTeMaTHYECKUX
3ajady;

IPUHUMATh LEJIb COBMECTHOM AESITENIbHOCTH, IIaHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboOThI, pachpenensTh BUIbl padOT, JAOrOBapUBATHCA,
o0Cy>KIaTh MPOLECC U pe3ynbTaT padoThl, 00001IaTh MHEHUSI HECKOJIBKUX
JIIOJICH

y4acTBOBaTh B TIpPYNIOBBIX ¢opmax padoTel (0OCyXIeHus, OoOMeH
MHEHUSMH, MO3TOBBIE IITYPMBl M JIPYTM€), BBINOJHATH CBOK 4YacTb
paboThl U KOOPIMHUPOBATH CBOU ACHCTBUSI C IPYTUMU WICHAMU KOMaH/bl,
OLICHMBATh Kadye€CTBO CBOEro BKJaza B OOLIUI MPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHHBeEpPCaJbHbIe Y4eOHbIe 1eiiCTBUA
Camoopranusanus:

CaMOCTOSATENILHO COCTAaBIISITh TUTAH, aJITOPUTM pelIeHus 3a7auu (WM ero
4acTh), BBIOUpATH CIIOCOO pEIIeHUs C YYETOM HMMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH C YIETOM HOBOM MHGOPMAIIHH.

CﬂMOKOHTpOJIb, IMOIHMOHAJIbHbIN HHTEJIJIEKT:

BJIaJIETh CIocoO0aMM  CaMOINPOBEPKH, CAMOKOHTPOJIL mpoliecca U
pe3yabpTara peuieHrus MaTeMaTHYeCKOU 3aa4H;

NpEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU
3a7a4d, BHOCUTb KOPPEKTHUBBI B JCSATEIBHOCTH Ha OCHOBE HOBBIX
00CTOATENIBCTB, HAWIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;



e OLICHUBATh COOTBETCTBHUE PE3y/bTaTa ACATEIBHOCTU ITOCTABJICHHOW LEIU
U YCJIOBHUSM, OOBSCHATHh NPUYHUHBI TOCTHKEHUS WIIA HEAOCTUKEHUS LENH,
HAXOAWTh OIMIMOKY, JaBaTh OLEHKY IPHOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyueHus B 7 KkJjacce OOYyYArOUIMICS TMOJYYUT CIIETYIOUTUE
MpPEeIMETHBIC PE3YyJIbTAThI:

Yucaa 1 BIYMCICHUSA

BoimonusATe, codyeras yCTHbIE M NHCHbMEHHBIE MPUEMBI, apuUPpMETHUECKHE
JEUCTBHUSA C pallHOHATIBHBIMH YHCIAMHU.

HaxoauTe 3HaYeHWs] YMCIOBBIX BBIPAKEHUH, MPUMEHATH pa3zHOOOpa3HbIE
CHOCOObI U MPUEMBI BBIYMCICHUS 3HAUEHUN JPOOHBIX BBIPAXKEHUH, COAEpIKaIIUX
OOBIKHOBEHHBIE U JIECTUYHBIE TPOOH.

[lepexoauTh OT OAHOW (POPMBI 3aIIMCH YKCENl K JIPYyroil (mpeodpa3oBbIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIE€CATHYHYIO, B
YAaCTHOCTU B O€CKOHEYHYIO AECATUUHYIO IPOOB).

CpaBHUBATh U yHOPSAI0YUBATH PALIUOHAIBHBIE YHCIIA.

OKpyrIsTh yucia.

BBINONHATE MPUKUJIKY U OLICHKY PE3yJIbTaTa BBIUUCIECHUM, OLIEHKY 3HAYECHH
YHUCJIOBBIX BBIPAKEHUN. BBINOIHATH NEUCTBHS CO CTENEHSMH C HATypaJbHBIMU
MOKa3aTeJISIMH.

[IpuMeHATh  OpU3HAKW  JEIMMOCTH, PpAa3JIOKEHUE  HAa  MHOMKHUTEIU
HaTypaJbHBIX YUCET.

Pemate NpakTHKO-OPUEHTHPOBAHHBIE 33/1a4, CBA3aHHBIE C OTHOLIEHUEM
BEJIMYMH, MNPONOPUHUOHATBHOCTHIO BEIWYMH, MPOLUEHTAMH, WHTEPHPETUPOBATH
pe3yJIbTaThl PEIIEHUs 33Ja4 C YYETOM OTPAaHUYECHUM, CBSI3AHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX 0ObEKTOB.

AJire0panvecKue BbIpasKeHUs

Hcnonp3oBaTh anreOpandeckyr0 TEPMUHOJOTHUIO U CUMBOJIMKY, MPUMEHSThH
ec B MPOILEeCcCe OCBOCHUS YYEOHOr0o MaTepuarna.

Haxonuth 3HaueHusi OyKBEHHBIX BBIPAXKEHUN MpU 3aJaHHBIX 3HAYEHUSX
NEPEMEHHBIX.

BoimonusaTe  mpeoOpa3oBaHMs — IIEJIOTO  BBIPAKEHUS B MHOTOWIEH
MIPUBECHUEM TIOJIOOHBIX CJIATa€MbIX, PACKPBITUEM CKOOOK.

BbINONHATE YMHOXXEHHE OJHOWIEHAa Ha MHOTOYJIEH M MHOTOWIEHAa Ha
MHOTOWIEH, TPUMEHSATH (hOPMYJIbI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OcCylIecTBIATh PA3NOKEHUE MHOIOYIEHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOWIEro MHOXHUTENS, TPYHNIHUPOBKH  CJIAraeMbIX,
IpUMEHEHHUs: GOPMYJI COKPALCHHOTO YMHOKEHUSI.



[IpumensTh peoOpa3oBaHUsI MHOTOUJIECHOB /ISl PEIICHUs Pa3IUYHbIX 3a7a4
U3 MaT€MATHUKH, CMEXHBIX IPEIMETOB, U3 PEAJTbHOMN MPAKTUKU.

Hcrnons30BaTh CBOMCTBA CTENEHEM € HATypajbHBIMHM IIOKA3ATEISIMU U
IpeoOpa30BaHuUs BbIPAKECHUII.

YpaBHeHUS U HEPABEHCTBA

Pemate nMHENHBIE YpaBHEHHs C OJHOW NEPEMEHHOM, IIPUMEHS IPaBHUIIA
nepexoza OT UCXOJHOIO YPAaBHEHUS K PAaBHOCUIIBHOMY eMy. IIpoBepsTs, sABiseTC
JIM YUCIIO KOPHEM YPABHEHHUS.

[TpumensTh TpaduvecKre METO bl MMPU PEIICHUU JTUHEHHBIX YpaBHEHUH U UX
CUCTEM.

[lonbupate npuMepsl MHap YHUCEN, SBIAIOLUXCS PELICHUEM JMHEHHOro
YPaBHEHUS C IBYMsI [IEPEMEHHBIMU.

CrpouTh B KOOPIMHATHOW IJIOCKOCTH TpauK JMHEHHOTO YpaBHEHHS C
JIBYMsI TNEPEMEHHBIMH, IOJb3YyACh I'padUKOM, NPUBOAUTH IHPHUMEPHI PEIICHUS
YpaBHEHHUSL.

Pemate crctemsl IByX JMHEHHBIX YPaBHEHUN C ABYMsI IEPEMEHHBIMU, B TOM
Yyucie rpa@puuecKu.

CocraBiATh M pemiarb JMHEHHOE YpPaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUN IO YCJIOBHIO 3a/1ayd, MHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4¥ TIOJyYeHHbIN Pe3yJIbTar.

DOyHKUUHA

N3o0paxkath HA KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3aIIMChIBATh YMCIIOBBIE IPOMEXYTKH HA
anre0pandeckoM S3bIKE.

OTtMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKM MO 3aJaHHBIM KOOpAHHATaM,
CTpouTh Tpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk PyHKIUU Y = |X|.

OnuceiBaTh € TOMOILIBIO (PYHKUUNA HW3BECTHBIE 3aBUCHUMOCTH MEXKAY
BEJIMYMHAMU: CKOPOCTb, BPEMS, pACCTOSHUE, LEHA, KOJHWYECTBO, CTOMMOCTb,
MIPOU3BOIUTEIILHOCTD, BPEMsi, 00HEM pabOTHI.

Haxonuthb 3HaueHue (GyHKIMH 110 3HAYEHUIO €€ apryMEHTAa.

[Tonumate Tpaduueckuii croco0d MpeaCTaBICHUS W aHamu3a WHGOpMAIUH,
U3BJIEKATh U UHTEPIPETUPOBATH HHPOPMALIUIO U3 TPA(YUKOB PEabHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K koHmy o0yuenuss B 8 kJjacce oOydaloOIIMHCA MOJNYYUT CIIEAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yucii1a ¥ BbIYMCTICHUS

Hcnonb30BaTh HayaidbHbIE MPEICTABICHUS O MHOXXECTBE JCHCTBUTEIBHBIX
YuCcesl 1JIsl CPaBHEHUS, OKPYTJIEHUSI U BBIYMCIICHUH, N300paXxaTh JEHCTBUTEIIbHbIE
YHYCJla TOYKaMU Ha KOOPAUHATHOM IIPSMOM.



[IpuMeHsATh TOHSATHE apUPMETUUYECKOTO KBAJIpPaTHOTO KOPHSA, HAXOJIUTh
KBaJIpaTHbIE KOPHH, HCIIOJb3YS MPU HEOOXOJMMOCTU KaJIbKYJIATODP, BBIIOIHITH
npeoOpa3oBaHusl BBIPAKCHUN, COACpKAIIMUX KBAJApaTHbIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEM.

Hcnonb30BaTh 3anucu OONBIIMX M MalbIX YHCEN C MOMOIIBIO JECATUYHBIX
npobeit u creneneit uncna 10.

AJireOpandecKkue BbIPasKeHUs

[IpuMeHATh TNOHATHE CTENEHW C LEIbIM IOKa3aTelIeM, BBIINOIHATh
npeoOpa3oBaHus BEIPAKEHHH, COIEPKAIINX CTEIICHHU C IIeJIbIM MTOKa3aTeseM.

BbINONHATE TOXAECTBEHHBIE MPEOOpPA30BAHUS PAIIMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE IPABWJI ACHCTBUI HaJ MHOTOYJIEHAMH U aJIr€OpanyecKUMH IPOOSIMH.

PacknanpiBaTh KBaApaTHBIN TPEXUWIEH HA MHOKUTEIH.

[TpumensTh peoOpa3oBaHus BHIPAKEHUH JUIS pELICHUS PA3IMYHBIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX ITPEAMETOB, U3 PEAIBHON ITPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemars nMHEHbIE, KBaJApaTHbIE YPAaBHEHUS W PalMOHAJIbHBIE YpaBHEHWS,
CBOJISIIIIMECS K HUM, CUCTEMBI JIByX YPAaBHEHUM C IBYMs IEPEMEHHBIMHU.

[IpoBOANTH MPOCTEMIINE UCCIEIOBAHUS YPABHEHUN U CHUCTEM YPaBHEHHM, B
TOM YHCJIE C IPUMEHEHHEM IpaUyecKuX MpecTaBiIeHU (yCTaHaBINBaTh, UMEET
JU ypaBHEHUE WJIA CUCTEMAa YPaBHEHUW PEIICHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[TepexoauTh OT CTOBECHOM (POPMYIMPOBKH 3a/1a4H K €¢ anreOpandeckoin
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBl YpaBHEHUH,
MHTEPHPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM 3aJa4M ITOJYyYEHHBII pe3ysbTarT.

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JMJII CPAaBHEHHUS, OLICHKH,

pelIaTh JUHENHBIE HEPABEHCTBA C OJIHON MEPEMEHHON U UX CUCTEMBI, 1aBaTh
rpaduyecKyr0 WUIIOCTPALMIO MHOXECTBA pEHICHUH HEpaBeHCTBA, CUCTEMBI
HEPaBEHCTB.

DOyHKIUU

[TorumaTh U WCTOAL30BaTh (YHKIIMOHAIHHBIC TOHATUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAUYEHMs), OMPENENATh 3HAUEHUE (PYHKIUU MO 3HAYEHUIO
aprymMeHTa, ONpeiessaTh CBOMCTBA (PYHKIIMH MO e¢ rpaduky.

Ctpouth rpaguku 3neMeHTapHbIX QYHKIUN BUAA:

y = k/ix, y = x2, y = x3,y = [x|, y = VX, OIHCBIBaTh CBOWCTBA YHCIIOBONA
dbyHKIMU 110 €€ TpaduKy.

K koHmy oOyuenuss B 9 kJacce oOydaroIIMHCA MOJNYYUT CIEAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUS

CpaBHHBATh U yNOPAA0OYMBATH PALIMOHAIBHBIE U UPPALIMOHATIBHBIE YUCIIA.



BoinonuaTe  apudMeTHyeckue JEUCTBUS C  PaIlMOHAIBHBIMU  YHMCIIAMU,
couyeTrass YCTHbIE U THUCbMEHHBIE TPUCMBI, BBINOJHITH BBIYUCICHUS C
VMppalHOHAIBHBIMH YHCJIAMH.

Haxonute 3HaueHust CTENEHEM C LEJIbIMU I[OKa3aTelsIMU W KOPHEW,
BBIYHCIISITh 3HAYEHHUS YHCIIOBBIX BBIPAXKECHUM.

OKpyrJisiTh I€MCTBUTENIBHBIE YHCIA, BBINOIHATh NPUKHUIKY PE3yJbTara
BBIYMCJIEHU, OLIEHKY YHCJIOBBIX BBIPAXKEHHUI.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHENHBIE M KBaJpaTHbIE YpPaBHEHUS, YPAaBHCHUS, CBOASAIIHAECS K
HUM, TIPOCTEHIIIHE TPOOHO-pAMOHATLHBIC YPABHEHUS.

Pematp cuctembl IByX JMHEWHBIX YpPaBHEHUW C JABYMs IIEPEMEHHBIMU U
CUCTEMBI JIByX YPAaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBJISCTCS JIMHEUHBIM.

Pemate TeKCTOBbIE 3alaud  alIreOpanveckuM CIocoOOM C  MOMOIIBIO
COCTaBJICHUsI YPABHEHHUS WM CUCTEMBI IByX YPABHEHUH C ABYMsI [IEPEMEHHBIMU.

[IpoBOaUTE MpOCTEUIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YpPABHECHHH, B
TOM YHCJI€ C IPUMEHEHUEM rpaduyuecKuX MpeCTaBICHUN (yCTaHABIUBATh, UMEET
JM ypaBHEHUE WJIA CHUCTEMA YPAaBHEHUW PEIICHUS, €CIU UMEET, TO CKOJBbKO, U
npouee).

Pemate nuHeWHbIE HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh
pEIICHUE HEPABEHCTB HA YHMCIIOBOM MPSAMOM, 3alMCHIBATh PEIICHUE C MOMOIIBIO
CHMBOJIOB.

Pematp cucTeMbl  JIMHEHMHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIONIME KBAJAPAaTHOE HEPaBEHCTBO, H300pakaTh pEIIEHHWE CHUCTEMBbI
HEPABEHCTB Ha YMCIIOBOU MPSIMOM, 3aMUCHIBATH PELIEHUE C IIOMOILIBIO CUMBOJIOB.

Hcnonbs30BaTh HEPABEHCTBA MTPY PEIICHUM PA3JIMYHbBIX 3a7a4.

DOyHKUUHA

Pacno3naBaTh (QyHKIMHM HW3yYEHHBIX BHAOB. [loKa3biBaTh CXeMaTUYECKU

pacIoyioKeHUue Ha KOOPAMHATHOM IJIOCKOCTH rpadukoB GpyHKuui Bumga: y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = Vx, y = |x|, B 3aBucumMocTt: ot
3HauYCeHUN KOA()PHUITUEHTOB, OMUCHIBATH CBOMCTBA (DyHKITUH.

CtpouTh U M300pakaTh CXxeMaTUYeCKU rpadUKH KBaJAPATUUHBIX (DYHKIIHM,
OIMMCHIBATh CBOMCTBA KBAAPATUYHBIX (DYHKIIMH MO UX TpaduKam.

Pacmo3naBaTh KBaJpaTHIHYIO (QYHKIHIO 1O (HOpMyJie, TPUBOIUTH MTPUMEPHI
KBaIPaTUYHBIX (DYHKIIMHA U3 peaTbHOM XKU3HU, (U3UKHU, TEOMETPHH.

YucjioBbIe M0CJIe10BATETHbHOCTH U MPOTrPeCCHHU

Pacmo3naBaTe apupMETHYECKyl0 W TEOMETPUYECKYI0 MPOTPECCHH TPHU
Pa3HBIX CIIOCO0aX 3a/IaHMsI.



BbINONMHATE  BBIYMCIEHUS C MCHOJb30BaHUEM (opMmya N-ro 4jeHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOTrpecCrii, CYMMBI TEPBBIX N YICHOB.

N300paxaTh YJIE€HBl IMOCIENIOBATEIBHOCTH TOYKAMH Ha KOOPAWHATHON
IJIOCKOCTH.

Pemars 3amaum, CBA3aHHBIE C YMCIOBBIMM IOCIJIEIOBATEIBHOCTSIMHU, B TOM
YHClie 3a7]a4d U3 PEeabHON KU3HU (C UCTIOIB30BAHUEM KaJIbKYJISATOpa, HU(PPOBBIX
TEXHOJIOTHUH).



3. TEMATUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoangecTBo 9acoB CIHCOK UTOTOBBIX Cnoco0 o1eHKH
ONEeKTPOHHbIE
Ne HaumenoBanue (wdp ) TJIAHUPYEMBIX HTOTOBBIX
uu@poBbie
n/ pas3zenoB 1 TeM | Bcer Kontposbnsl | Ilpakruuecku pe3yIbTaToB C [IJIAHUPYEMBIX
o0OpazoBaTelibHbIC
I IporpamMmaI 0 e paGQTH e pa60T],1 YKa3aHHUECM 3TalloB PE3YyIbTATOB
ecypcChl
pecyPp ux opMupoBaHus
BrinonsaTe, coyeras Pemenne
YCTHBIC U y4€OHBIXU (UJIHN)
MUCbMEHHbBIEC TPUEMBI, MPaKTHKO-
apudmernueckue
. OpPUEHTHUPOBAHH
JICHCTBHSA C
PaIMOHATBHEIMH bIX3ajnad,
YHCIIaMU.
Haxomute 3HaUeHUS
YHCIIOBBIX
Yucaa n -
bu6mmoreka [IOK BBIPKCHIN,
BBIYMCIICHHS. IPUMEHSATh KontponbHas
25 1 https://m.edsoo.ru/7f415b
PanmonaneHele 90 pa3HooOpa3HbIe pabota
quca = CIOCOOBI ¥ PUEMBI
BBIUKCJICHHS 3HAYCHUI
JIPOOHBIX BBIpAKCHUH,
coJiepaKaImx CamocrosTensHa
OOBIKHOBEHHBIC U s paboTa

JIeCATUYHbIE APOOH.
ITepexoauTe OT OmHOM
dopMBbI 3amucH Yucen
K apyroi. CpaBHUBaTh
U yNOPsII0YUBAaTh



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

palMOHAIBHBIE YUCIIA.
OxpyrisTh yncia.
Pewates npaktuxo-
OPHUEHTUPOBAHHBIE
3a/1a4M, CBSA3aHHBIE C
OTHOLLIEHUEM
BEJIMYMH,
IIPONOPLIUOHAIBHOCTD
10 BEJINYMH,
IIPOLICHTaAMH

Anrebpandecku
€ BBIpaXKECHUS

27

bu6mmoreka [JOK
https://m.edsoo.ru/7f415b

90

Haxonuth 3HaueHus
OYKBEHHBIX
BBIpAXXEHUM MIPU
3a/IaHHBIX 3HAYCHUAX
MEPEMEHHBIX.
BrinosiHsaTh
npeoOpazoBaHus
[€JIOTO BBHIPAKECHHUS B
MHOTOWJIEH
MIpUBEJICHUEM
MOJI0OHBIX CIaraeMbiXx,
PacKpBITHEM CKOOOK.
BeimonHaTe
YMHOXXEHHE
OJIHOUJICHaHa
MHOTOYJICH U
MHOTOYJICHA Ha
MHOTOYJICH,
MPUMEHST b GOPMYJIbI
KBajpaTra CyMMBI
KBaJlpaTa pa3HOCTH.
OcymiecTBIsITh
pasnoxxeHue
MHOTOYJICHOB Ha
MHO>KUTEIH

Pemenne
Y4EOHBIXU (MJIH)
IPaKTHKO-
OPHEHTHPOBAaHH
BIX3a/1a4;

KoHnTponbHas
pabora

CamMocTogTeabHa
g paboTa



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

[IpumeHnATH
npeoOpazoBaHus
MHOT'OWIEHOB IS
pelIeHus: pa3auyHbIX
3a/1a4 U3 MaTeMaTHKH,
CMEXHBIX MTPEAMETOB,
13 peaIbHOM
MPaKTUKH.
Hcnonb3oBaTh
CBOWCTBA CTENEHEN C
HaTypaJbHbIMU
MOKa3aTeJIIMH JIJIs1
npeodpazoBaHus
BBIPAKECHU

YpaBHeHus u
HEpPaBEHCTBA

20

bu6mmoreka [JOK
https://m.edsoo.ru/7f415b

90

Pewate nuHeliHbIe
YpaBHEHUS C OJHOMN
IIEPEMEHHO,
IPUMEHSISI TpaBuiIa
nepexojaa or
UCXOJHOTO YpaBHEHHUS
K PaBHOCHUJIIBHOMY
emy. [IpoBepsTs,
SIBJIIETCS I YUCIIO
KOPHEM ypaBHEHHUSI.
[IpumeHnATH
rpaguIecKue METOIbI
IIPU PELLICHUU
JIMHENHBIX YPaBHEHUU
U UX CUCTEM.
[TonOupats npumepsl
nap 4ucer,
SBIISIOIIUXCSI
pELlIeHHEM JIMHEHOTO
YPaBHEHUS C IBYMsI

Pemenue
Y4EOHBIXU (UJIH)
IPaKTUKO-
OpPHEHTUPOBaHH
BIX3371a4;

KoHTponbsHas
paborta

CamMocTogTeabHa
g paboTa



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

HIEPEMEHHBIMH.
Crpouts B
KOOPJAMHATHOM
IUIOCKOCTH Tpaduk
JMHENHOI0 YpaBHEHUS
C IByMs
IIEPEMEHHBIMY,
HOJIB3YACh TPaPHUKOM,
IIPUBOJUTH IIPUMEPDI
pelleHNs ypaBHEHUS.
Pemats cuctemsl 1Byx
JIMHEHHBIX YPAaBHEHUN
C IByMs
HEPEMEHHBIMH, B TOM
qucie rpapuuecKy.
CocraBnArs 1 pemarb
JMHENHOE ypaBHEHHE
WIH CUCTEMY
JIMHENHBIX YPAaBHEHUN
10 YCIIOBUIO 33J]auH,
MHTEPIPETUPOBATH B
COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4u
MTOJTy4YECHHBIN
pe3yJbTar.

Koopaunatsi u
rpaduKu.
OyHKIUU

24

bu6mmorekxa [IOK
https://m.edsoo.ru/7f415b

90

N3o06paxats HA
KOOPAVHATHOU
IIPSIMOM TOYKH,
COOTBETCTBYIOIINE
3aJlaHHBIM
KOOpAMHATaM, JIy4H,
OTpE3KH, NHTEPBAJIBI,
3aMUCBIBATH YNCIIOBBIC

Pemenue
y4eOHBIXU (HJITH)
MPaKTUKO-
OPUEHTUPOBAHH
pIX3a/a4;
Kontponbnas
paborta



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

IPOMEXYTKHA Ha
anredpanveckomM
A3BIKE.

OtMeuaTs B
KOOPJMHATHOM
IUIOCKOCTH TOYKH 10
3a/laHHBIM
KOOpJAWHATaM,
CTPOUTH TpaduKu
JUHENHBIX (PYHKINH.
Ctpourts rpaduk
bynkimn y = [x].
OnuceiBath ¢
OMOIIBIO (DYHKIIUH
U3BECTHBIC
3aBHCUMOCTH MEXIY
BEJIMYMHAMU:
CKOpOCTB, BpeMsl,
paccTosiHue, 1ieHa,
KOJINYECTBO,
CTOUMOCTb,
IPOM3BOIUTELHOCTD,
BpeMs1, 00bEM paboTHhI.
Haxonuts 3HaueHue
GyHKIIH 110
3HAYEHHUIO e€
apryMeHTa.
[Tonumarts
rpaduueckuit cnocod
IpeCTaBICHUS U
aHayM3a uHdopmanuu,
U3BJIEKaTh U
WHTEPIPETHPOBATH
UHPOPMALIUIO U3




rpaduKOB pealbHBIX
MPOLIECCOB U
3aBUCUMOCTEMN.

I bubmuoreka [JOK KontponbHas
OBTOPCHHE U
6 https://m.edsoo.ru/7f415b paborta
00001meHune
90
OBILEE
KOJIMYECTBO 102
YACOBIIO

I[TPOT'PAMME



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

8 KJIACC
KonuuecTBo uacos Cnucok Crioco0 oreHKH
UTOTOBBIX UTOTOBBIX
DJIEKTPOHHBIE
HaumenoBanue MJIaHUPYEMBIX MJIAHUPYEMBIX
No (uudpoBbie)
pa3aenoB U TEM Bcer KonTposibHbI [IpakTuuecku pe3yJIbTaToB C pe3yJIbTaToOB
n/n oOpa3oBaTenbHbIC
IIpOorpamMMEl 0 € paboThI € paboThI pecypes! YKa3aHUuEM
9TaroB UX
dhopmupoBaHUs
Hcnonb3oBaTh Pemenne
Ha49aJIbHBIC y4eOHBIXU (W)
MIPEICTABICHUS O NPAKTHKO-
MHO>KECTBE
N OPUEHTUPOBAHHBI
JIEHCTBUTEIbHBIX
yucen ams Xsanad,
CpaBHEHUS,
Yucna u Bt oK OKPYTJICHHA 1 VYcTHbIi onpoc
NOINOTEKA 7
BBIYHCIICHUS. 1 BBIMHCIICHUH,
KBanaTHLLe 15 https://m.edsoo.ru/7f417af | nuzobpaxaTh
B THBI o
AP 8 JICCTBUTEIIbHBIC KonrposbHast
KopHH YKCciTa TOYKaMu Ha | paboTa
KOOPJMHATHON
IPSIMOIA.
[IpumenaTh
MOHSITUE CamocrosiTenbHas
apudmernyeckoro | pabora
KBaIpaTHOTO
KOpHSI, HAXOIUTh



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

KBaJ[paTHbIC
KOPHH, HCIIOJB3YS
npu
HE00X0IMMOCTH
KaJIbKYJISTOD,
BBITIOJTHATH
npeoOpa3oBaHMs
BBIPAKECHUH,
COJIepIKALITIX
KBaJ[paTHBIC
KOPHH, UCTIOJIB3YS
CBOMCTBA KOPHEM.

Yucna n
BBIUKCIIEHHUS.
CreneHb ¢
HEIBIM
rokKasarejieM

bubmmoreka [IOK

https://m.edsoo.ru/7f417af

8

IIpumensaTh
IIOHSTHE CTEIIEHU
C LIEJIBIM
IoKa3arelieM,
BBITTOTHATD
npeoOpazoBaHus
BBIPAKECHUM,
coJIepKaIInx
CTEICHH C I[CIIBIM
MOKa3aTeleM.
Hcnons3oBaTh
3aIKUCH OOJIBIINX
M MaJIbIX YHCeI C
ITOMOIIILIO
JIECITHYHBIX
npobeit u
CTEIICHEH Jmclia

10.

Pemenne
y4eOHBIXU (W)
MPAKTHKO-
OpPUEHTHPOBAHHBI
X3a71a4;

YcTHBII onpoc

CaMocTosgTenspHa
g pabora

Anrebpanyecku

but6mmoreka [JOK

https://m.edsoo.ru/7f417af

Brimoaaare
TOXIECTBEHHEIE



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

€ BBIPQKCHHUS. 8 npeoOpa3oBaHuUs Pemenue
KBagpartuslii pallOHATIBHBIX y4eOHBIXU (HJIN)
TPEXHUICH BBIPAKCHUIH. NPAKTHKO-
PackmanpiBath
. OPHEHTUPOBAHHBI
KBaJIpaTHbII
TPEXUJIEH Ha X3azad,
MHO>KUTEJH.
TpnumensTs YcTHBI onpoc
npeodpazoBaHus
BBIPAXKEHUM IS
pereHus KonTposnbnas
pa3IMYHBIX 3a/1a4 pabota
U3 MaTEeMaTHKH,
CMEKHBIX
PEeIMETOB, U3
peanbHo CamocrosrenspHa
MPAKTHKU g paboTa
BrimonnaTe KoHntponbHas
TOXKIECTBEHHBIE pabota
npeobpasoBanys CaMocTosTeTbHA
AIIMOHATBHBIX
Anrebpanyecku G oK pan T s paGoTa
€ BBIPKCHHS ubamoTexa I BBIPOKCHUH Ha
15 https://m.edsoo.ru/7f417af | ocHoBe mpaBHI
Anrebpandeckas . o
8 JECHWCTBUM HaJ
Apode MHOTOWICHAMH H
anreOpandecKuMu
TPOOSIMH.
VpaBHEHUS U Bt - Pemarp KonTponpHas
nOIMoTeKa 7
HEPaBEHCTBA. 15 httos:/m.ed 1 4174t JMHCHUHBIC, pabota
Kauparssie ps://m.edsoo.ru af | kBagpaTHBIC CaMOCTOSTeTEHA
8 YPaBHEHHUS U 6
ypaBHEHUS g pabora

panuoOHaJIbHBIC



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

ypaBHEHUS,
CBOJIAIIIUECS K
HUM.

IIpoBonuth
MpOCTEUIIINE
UCCIIEI0BAaHUS
ypaBHEHUH.
[Tepexoauts OT
CJIOBECHOM
(hOopMyYITHPOBKH
32714 K €€
anreOpandecKom
MOJIEIH C
MTOMOIIIBIO
COCTaBJICHUS
ypaBHEHUS,
MHTEPIPETUPOBAT
b B COOTBETCTBUU
C KOHTEKCTOM
3a/1a4u
[IOJIY4YEHHBIN
pe3yibTar.

YpaBHeHUS U
HEPaBEHCTBA.
Cucremsl
ypaBHEHUU

13

bubmuoreka LIOK

https://m.edsoo.ru/7f417af

8

Pemrats cucreMsl
JBYX YpaBHEHHUH C
JBYMSI
[IEPEMEHHBIMH.
[IpoBoauTh
[pocTenime
HCCIIEI0OBaHU
YpaBHEHUU U
CUCTEM
YPaBHEHUH, B TOM
YHCIIE C

Pemenue
Y4eOHBIXH (HITHN)
MPAKTHKO-
OPUEHTHPOBAHHBI
X3a71a4;

YeTHBIN onpoc



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

MpUMEHEHUEM
rpadu4ecKux
MPEJCTaBICHUI
yCTaHaBJIUBATh,
HMeET JIU CUCTEMA
ypaBHEHU U
pelieHus1, eCiu
HMEET, TO CKOJIbKO

YpaBHeHUS U
HEPaBEHCTBA.
HepasencrBa

12

bu6mmoteka [IOK

https://m.edsoo.ru/7f417af

8

IIpumensaTh
CBOICTBa
YUCJIOBBIX
HEPaBEHCTB I
CpaBHEHUS,
OILICHKH, PEIIaTh
JINHEHHBIE
HEpaBEHCTBA C
OJTHOU
MIEPEMEHHOMN U UX
CHUCTEMBI, J1aBaTh
rpau4ecKyro
WJUTIOCTPALIHIO
MHO>€ECTBa
pelIeHuni
HEpaBEHCTBA,
CHUCTEMBI
HEPaBEHCTB.

Pemenne
Y4EOHBIXHU (HJIN)
HPaKTHKO-
OPUEHTHPOBAHHBI
X3a/a4;

VYcTHbI onpoc

KoHntponbHas
pabota

CaMocTosgTenpHa
g pabora

OyHKIMH.
OcHoBHEIE
HOHATHUS

but6mmoreka [IOK

https://m.edsoo.ru/7f417af

8

IToHnmars u
UCIIOJIb30BaTh
(yHKLIMOHAIbHbIE
HOHSITHSA U S3BIK
(TepMUHBL,
CUMBOJINYECKHE
0003HaYCHHUS ),

CaMocTosgTenspHa
g pabora



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

OIIPENEIATh

[TPO'PAMME

3HAUCHUE
GbyHKIHH 11O
3HAYCHUIO
apryMeHTa,
OTIPE/ICIISATh
CBOICTBa
¢byHKIMU 1O e¢
rpaduxky.
Ctpouts rpaduku CamocrosiTenbHa
JIEMEHTaPHBIX s paboTa
byHKIU BUAA:
OyHkuuu. bubmmoreka [IOK y=kix, y=x2,y
YHciIoBbIe 9 https://m.edsoo.ru/7f417af | N -
=x3,y=1|X|, y=
GyHKIMH 8
X, OIIHCHIBATE
CBOMCTBa
YUCIIOBOM
bubnmnorexka HOK KonTponbHas
IToBTOpEHME U
10 6 https://m.edsoo.ru/7f417af pabota
00o01mieHne 3
OBIIEE
KOJIMYECTBO 102
YACOBTIO



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

9 KJIACC
KonuaectBo yacos Criucok Crioco6
UTOTOBBIX OIICHKHU
DJIEKTPOHHBIE
Ne HaumenoBanue (ndh ) [IJIAHUPYEMBIX UTOTrOBBIX
uuppoBbIe
1/ PasaciioB U TEM KOHTpOJ'IBHBI HpaKTI/I‘IeCKI/I PE3YIBTATOB C IJIAHUPYEMBIX
Bcero o0Opa3oBaTenbHbIC
I [IPOrpaMMel € paboThl ¢ paboThI yKa3aHueM pe3yJIbTaTOB
€CypChI
beeyp 9TaroB UX
dhopmupoBaHus
CpaBHuBath u Pemenue
YIOpAN0YNBATh y4eOHBIXU
paroHaIbHBIC U (v
UppalMOHATIbHBIC
ppant MIPAKTHKO-
qrcra.
BEIIOITHSITE OpPUEHTHPOBAH
apudmernueckue | HbIX3a1a4q,
Yycna u e oK JENCTBUS C
HOJIMOTEKA .
BBIUMCIICHHSI. 1 panoHaIbHBIMH YcTHBIH
. 9 https://m.edsoo.ru/7f419 | yucnamu, coueTas
JeiicTBUTENBHBIE OIIpocC
dos YCTHBIE U
ancna IHMCEMEHHBIE
MIPUEMBI,
BBHITIOTTHSATh
CamocrosiTenb
BBIYHCIICHUS C
Has paboTta
UppalMOHATEHBIM
1 YHCIIaMH.
Haxonuts
3HAYCHUS



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

CTEIEHEN C
LEIBIMU
MIOKa3aTeISIMU U
KOpHEH,
BBIYUCIISITH
3HAYEHUS
YHUCJIOBBIX
BBIPAYKCHHUIA.
OxpyrisrThb
JIECTBUTEIIbHbBIC
4yucIa,
BBIIIOJIHATh
MPUKUIIKY
pe3yibTaTa
BBIYHCIICHHI,
OLICHKY YMCJIOBBIX
BBIPA)KCHU.

YpaBHeHUS U
HEPaBEHCTBA.
YpaBHEHUs ¢ OJTHOU
MepEMEHHOMN

14

bu6nuoreka [IOK

https://m.edsoo.ru/7f419

dog

Pemrate
JIMHEWHBIE U
KBaJpaTHbHIC
YpaBHEHUS,
ypaBHEHUS,
CBOJSAIINECS K
HUM, [TpOCTENIINE
JIpoOHO-
paInoHaIbHBIC
YpaBHEHHUS.
PemraTs
TEKCTOBEIC
3a1a91
anredpanvdeckum
CIT0COO0M ¢
TTOMOIITBIO

Pemenue
y4eOHBIXU
(unn)
MIPAKTHKO-
OpPUEHTHPOBAH
HBIX33]1aY;

YcTHBIN
onpoc

KonTponbHas
pabota

CamocrosTen
Hasi paboTa



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

COCTaBJICHUA

ypaBHEHUS.
Pewars
JINHEHBIE
HEPaBEHCTBA,
n300paxkathb
perieHue
HEPaBEHCTB Ha
YUCIIOBOM
MPSIMOW,
3aMuChIBaTh
pelieHue ¢
MTOMOIIIBIO
CHUMBOJIOB.

YpaBHeHUA U
HEPaBEHCTBA.
Cucremsl
ypaBHEHUU

14

bubmmoreka [IOK

https://m.edsoo.ru/7f419

dog

Pemate cucteMsl
JIBYX JIMHEWHBIX
YPaBHEHUH ¢
JIBYyMs
MepEMEHHBIMU U
CUCTEMBI JIBYX
YpaBHEHUH, B
KOTOPBIX OJIHO
ypaBHEHHUE HE
SIBIISICTCS
JIMHEHHBIM.
Pemrats
TEKCTOBEIC
3aJa49n
anredpanvdecKkum
CII0CO0OM C
IIOMOIIILIO
COCTaBJICHUSA
YpaBHEHUS WU

Pemenue
y4eOHBIXT
(unn)
MPaKTUKO-
OpUEHTUPOBAH
HBIX33]1aY;

YcTHBIN
orpoc

KonTponbHas
pabota

CamocrosTeib
Has pabora



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

CUCTEMBI IBYX
YPaBHEHUH C

JIBYMSI
MePEMEHHBIMH.
Pemars Pemenue
JIMHEIHBIC yueOHBIXH
HEpaBEHCTBA, (vt
KBaJpaTHbHIC
MPaKTUKO-
HEpaBCHCTBA,
H306pAKATD OpHUEHTHUPOBAH
HEPaBEHCTBA. 16 https://m.edsoo.ru/7f419 | HepaBeHCTB Ha
HepaBeHcTsa dos YHCIIOBOM V CTHBIH
IPSIMOY,
onpoc
3aIIMCHIBATh
perieHue ¢
ITOMOIIIBIO KonTponbHas
CHMBOJIOB. paGota
Pacno3naBath Pemenne
yHkumn y4€OHBIXT
M3Yy4YEHHBIX ()
BHJIOB.
MIPAKTHKO-
IToka3biBaTh
OpUEHTUPOBAH
bu6nuoreka [IOK CXCMATHHCCKN .
pacnojoxeHue Ha | HPIX3alat,
OyHKIIH 16 https://m.edsoo.ru/7f419 N
408 KOOPJIMHATHOU
- TJTIOCKOCTH V CTHBI
aukoB
rpag . orpoc
¢byHkuunit Bua: y
=kx,y =kx + b,
y=kix,y=ax2+ | KourponsHas
bx + Cy= X3! y pa60Ta
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=Vx,y=|x|, B
3aBHUCHMOCTH OT
3HAYECHUU

K03 PHULIHIEHTOB,
OIHCHIBATh
CBOMCTBA
byHKIHH.
Crtpouts u
n300pakaThb
CXEMAaTHICCKU
rpaduku
KBaJIPAaTHYHBIX
byHKIUH,
OIHCHIBATH
CBOICTBA
KBaJIPAaTHYHBIX
¢byHKIMH 1o UX
rpadukam.

YuciioBele
HOCJIEI0BATEIILHOCT
u

15

but6mmorekxa [IOK
https://m.edsoo.ru/7f419

dog

PacnioznaBatp
apu(PMETHUECKYIO
"
F€OMETPUYECKYIO
MPOTPECCUU TIPH
pa3HbIX crocodax
3a/laHusl.
BrimosnHsTe
BBIYHCIICHHUSI C
HCIIOJIb30BaHUEM
dbopMy1 n-ro
YJleHa
apupMeTHIECKON
u
r€OMETPUYECKOMN

Pemenue
y4€OHBIXT
(vm)
MPAKTHKO-
OpUEHTHPOBAH
HBIX33]1aY;

VYceTHBIT
ompoc
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IIPOrpeCCui,
CYMMBI IIEPBBIX N
YJICHOB.

[ToBTOpEHME, KonTtponbHas
00001eHNe bubmorexa HOK paborta
7 ’ 18 https://m.edsoo.ru/7f419
CHUCTEMaTHU3aLUA 408 CamocrosiTenb
3HAHUU T Has pabora
OBILEE KOJIMYECTBO
YACOB I1O 102

I[TPOT'PAMME
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I'pPaduk KOHTPOJUBHBIX MEPONPHUATH I

Hpuaoxenmne.l.

1 0 y4eOHOMY IpeaMeTy «AJreopa»

1 yeTBepTH 2 4yeTBepTh 3 yeTBepTh 4 yeTBepTH rox
nepuos
MIPOBEICHUS
OLICHOYHOM
MIPOLIEAYPHI CeHTI0ph OKTSIOpb HOS0pb nexabpb sSHBapb | (eBpaib MapT anpesnb Mait HTO
HeAeu Hezenu HeAeIH Hezenu HEelenu | Helnelu HeZenu HeAeIu Henenu ro
yHeOHRIA Kna = 11]1|1]1 Sl 1)1 2(2|2|2|2|2]|2 12 (2|3 |3]|3 |33 ]3 |
mpenMeT | oo | 1234156078998 100 )50 3] 4 5| 6|2 7|8 o|1|2]3|4]5]s 2lslolol1|23|a]s g
OcHoBHoe 00111ee 00pa3oBaHNe
Anrebpa 7 1|1 0 1 1 2 1 1 215
Anrebpa 8 1|1 1 1 1 |2 1 115
Anrebpa 9 1 1 1 1 1 1 |3 1 16
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