MyHuIMNaTbHOE Ka3eHHOE 00I1e00pa3oBaTeIbHOE YUPEKICHIE
«OcHoBHas 0011e00pa3zoBaTeIbHas MIKOIa»,
n.bensieBo

KOxHoBckoro paitona Kamyxckoit obnactu

OOKYMEHT NOANMMNCAH
QNEKTPOHHOW MOAMUCHIO

ITpunoxenue k
Ceptudukat: 0099AC258EC225CD995BDACBC59E89E063

Bnapeneu: MNysbipesckas NHecca HukonaesHa
OewicteuteneH: ¢ 29.01.2024 po 23.04.2025

L OcHOBHOI1 00pa3oBaTeNbHON pOrpaMmme

OCHOBHOTO 00111eT0 00pa3oBaHuUs

PABOYASA ITPOI'PAMMA

y4eOHOro Kypca
«AJITEBPA»

7 — 9 kiacceol

Cpok peanuzanuu 2023 - 2026 rr.



MOACHUTEJIBHAS 3AIINCKA

AnreOpa sIBISICTCS OJJHUM M3 OIMOPHBIX KYypPCOB OCHOBHOI'O 0O0IIEro 0Opa3oBaHMS: OHA
o0ecrieunBaeT W3y4YEHHE JPYrUX JAUCHUIUIMH, KaK €CTeCTBEHHO-HAy4yHOro, TaK U
TYMaHUTApHOTO ITUKJIIOB, €€ OCBOEHHE HEOOXOAMMO [UIsl MPOAOJDKEHHs 0Opa3oBaHUS U B
NOBCEAHEBHOW >KM3HU. Pa3ButHe y oOydalommxcss Hay4yHBIX IIPEICTaBICHUH O
NPOMCXOXKICHUU H  CYIIHOCTH anreOpamueckux aOcTpakiuii, crmocode oTpakeHus
MATEeMaTUYECKOW HAyKOH sBIEHUI ¥ TPOIECCOB B TMPHUPOIE U OOIIECTBE, POIH
MaTEeMaTHYECKOr0 MOJACIMPOBAHUS B HAYYHOM TIO3HAHUU W B TIPAKTHKE CIOCOOCTBYET
(GOpPMUPOBAHUIO HAYYHOT'O MHPOBO33PCHHS M KAueCTB MBINUICHHS, HEOOXOIUMBIX JIJIs
aJanTalid B COBPeMEHHOM mudpoBoM oOmecTBe. M3yueHuwe anreOpbl obOecreunBacT
pa3BUTHE yMEHHUs HAOMOIaTh, CpaBHUBAaTh, HaXOIUTh 3aKOHOMEPHOCTH, TpedyeT
KPUTHYHOCTH MBIIUICHUS, CTOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUS U
BBIBOJIBI, ()OPMYIUpPOBATh yTBepkaeHUs. OcBOeHHE Kypca anreOpbl oOecredyuBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS] O0YYalOIUXCs: OHU HMCIOJB3YIOT JIEAYKTUBHBIE M WHIYKTUBHBIE
paccyxzaeHusi, 0000IIeHne M KOHKpeTu3aluio, adcrparupoBaHue M aHayoruto. OOyueHue
anrebpe  mpeanojaraeT — 3HAYUTENBHBIA ~ O0BEM  CaMOCTOSITENBHOM  JACATEIIbHOCTHU
0o0ydJarommxcsi, IMOITOMY CaMOCTOSITEIbHOE pEUICHHE 3a7ad SIBJISETCS peam3arueit
JeSITeIbHOCTHOT'O TIPUHIIUIIA O0yIEHUSI.

B cTpykType mnporpaMmbl yueOHOro Kypca «Anredpa» [Uisi OCHOBHOTO OOIIEro

o0pa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJIEPKATEIbHO-METOuYecKue TuHuu: «Yucna u
BBIYHUCIICHUA», «AJreOpanyeckue BBIPAXKEHUs», «YPaBHEHUS U HEPABEHCTBA,
«Oyukuuny». Kaxngas u3 3TUX COAEPKATEIbHO-METOJUYECKUX JIMHUM pa3BUBAETCI Ha
NPOTSHKEHUU TPEX JIET U3yuUeHUs Kypca, B3aUMOJCHCTBYS C JAPYrUMM €ro JMHUsIMH. Bxoxe
M3y4YeHHs ydeOHOro Kypca OOydYaromuMcs TMPUXOIUTCS  JIOTHUECKH  PacCyKIaTh,
HCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN SI3BIK. B CBSI3M € ATUM B mporpamMmy ydeOHOTO
Kypca «AunreOpa» BKIIOUYEHbI HEKOTOpPbIE OCHOBBI JIOTHKH, TPEACTABJICHHBIE BO BCEX
OCHOBHBIX pazlieslax MaTeMaTHYEeCKOrO OO0Opa3oBaHUS W CIOCOOCTBYIOIIHE OBJIAJICHUIO
00yJaroIMMHCS OCHOB YHHUBEPCAJbHOTO MaTeMaTHYEeCKOro s3bika. CoaepkaTeapbHOW W
CTPYKTYPHOU OCOOCHHOCTBIO Y4eOHOTro Kypca «AnreOpay SBISETCS €ro WHTErPUPOBAHHBIN
XapakTep.

Conepxanue nuHUM «YUCHa U BBIYKCICHUS» CIYXKUT OCHOBOM JJIsI JaJbHEUIIIErO
M3YYCHHUS] MAaTEMaTHKH, CIIOCOOCTBYET PAa3BUTHUIO Y OOYUYAIOMIMXCS JOTHYECKOTO MBIIIICHUS,
(bOpMUPOBAHUIO YMEHHUS MOJIb30BATHCS AJTOPUTMAMHU, @ TAKXKEIPUOOPETEHHUIO MTPAKTUYECKUX
HABBIKOB, HEOOXOJIUMBIX JUIsl TIOBCEHEBHON >KM3HU. Pa3BUTHE MOHSATUS O YHUCIIE HA YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHMs CBS3aHO C PAallMOHAJIBHBIMU U UPPALMOHATIFHBIMHA YHCIIAMH,
dbopMHUpOBaHUEM MPEICTABICHUN O ACHCTBUTEIHLHOM UKCie. 3aBeplieHHe OCBOCHHS YHCIOBOU
JMHUH OTHECEHO K CpelHeMY o0IIeMy 00pa30BaHHUIO.

ConepxaHue AByX aiareOpandecKux JUHUA — «AJreOpandecKue BBIPAKECHUS» H
«YpaBHEHHsI ¥  HEPaBEHCTBa»  CHOCOOCTBYeT (OPMUPOBAHHUIO y  OOyYaromIuXcs
MaTEeMaTUYECKOro armapaTa, HeOOXOAMMOro [Jisi pEIIeHUs 3a7ad MaTeMaTUKH, CMEKHBIX
OpeAMETOB M TMPAKTUKO-OPMEHTHPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO 0OIIEro
o0pa3oBaHMsl Yy4yeOHBIH MaTepuas TPYHNIUPYETCS BOKPYr pPAIlMOHAIBHBIX BBIPAXKEHUH.
Anrebpa JeMOHCTpUPYET 3HAUCHHE MaTEMATHKH KaK sI3bIKa JIJIsl TOCTPOCHHUST MaTEMaTHUECKU X
MOJIeNield, OMKCaHUs IMPOIECCOB M sIBIEHUI pealbHOro Mupa. B 3amaum oOydeHus amredpe
BXOMIAT TAaKXKe JajbHEHIee pa3BUTHE aJITOPUTMHUYECKOTO MBINUICHUS, HEOOXOAMMOro, B
YaCTHOCTH, IUII OCBOCHHS Kypca WH(OpPMATHKUA, W OBJIQJICHUE HABBIKAMH JETYKTUBHBIX



paccyxxnenuii. [IpeoOpa3oBanue CUMBOJBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAXKEHUS,
CIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUYECTBY.

Conepxanue (yHKIMOHANBHO-TpaUUECKON JIMHUM  HAIEJIGHO Ha  MOJy4YeHHE
OOyJaronMMHUCA 3HAHMK O (QYHKIUAX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOMACIU IS
OIMHCAHUS U WCCIENOBAaHUs Pa3HOOOPA3HBIX MPOIECCOB U SBICHHUHM B MPUPOAE W OOIIECTBE.
W3ydenue wmarepmana CrocoOCTBYeT pPa3BUTHIO Yy OOYYAIOIIMXCS YMEHHs HCIIOIb30BaTh
pa3nMYHbIC BBIPA3UTEIBHBIC CPEICTBA S3bIKA MAaTEMAaTUKH — CJIOBECHBIC, CHUMBOJIMYECKHE,
rpaguveckue, BHOCHT BKJIaa B (HOPMHPOBAHHE MPEACTABICHHUN O pOJIM MaTeMaTHKU B
Pa3BUTHH IUBUJIM3ALUN U KYJIbTYPHI.

CornacHo ydyeOHOMY miaHy B 7-9 kimaccax u3ydaercss yd4eOHBIH Kypc «Anredpay,
KOTOPBI BKJIIOYAET CIAEAYIOIIME OCHOBHBIE pa3liefibl cojepkaHus: «Uuciia u BBIYUCICHUS,
«AnredpanyecKkre BBIPAKEHHS», «YpaBHEHHUS U HEPaBEHCTBAY,

«DyHKIAWY.

Ha u3yuenue yue6HOro kypca «Anredpa» orsoaurcsa 306 yacos: B 7 kinacce — 102 yaca
(3 yaca B Henemo), B 8 kiacce — 102 yaca (3 yaca B Heneno), B 9 kiacce — 102 gaca (3 yaca B
HEJIEIO ).

COJEPKAHUE OBYYEHMUA

7 KJIACC

Yucsia v BBIYMCICHUSA

JpoOu OOBIKHOBEHHBIC U JICCATHYHBIC, NIEPEXOA OT OAHOH (OpMBI 3amucH JIpoder K
npyroii. IloHATHE panMOHAILHOTO YHCTA, 3alKCh, CpPaBHEHHWE, YIOPSIOYHMBAHUE
palMoOHANBHBIX YHUCeNl. ApudMeTHuecKue ACUCTBHS C pallMOHAJbHBIMU YHCIaMU. PemieHue
3a]a4 U3 pealbHOM MPAKTUKU Ha YaCTH, HA IPOOH.

CreneHb ¢ HaTypalbHBIM TTOKa3aTEIEM: OINpeAelieHUe, TPeodpa3oBaHne BEIPAKEHUH Ha
OCHOBE OIpEJICIICHUS, 3aMKCh O0NBIINX Yncel. [IpoleHTsl, 3aich MPOIICHTOB B BUJIE APOOH U
npoOu B BHJIE IPOLIEHTOB. Tpy OCHOBHBIC 33724l HA MPOIICHTHI, PEIICHUE 3a/1a4 U3 peabHON
MPAKTUKH.

[TpumMeHeHue MPU3HAKOB IETMMOCTH, Pa3JIOKEHNE Ha MHOXKHUTENIN HATYpaIbHBIX YHCE.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsMas U 00paTHas MPOMOPIUOHATEHOCTH.

AaredpanyecKkue BbIpasKeHUsI

IlepemeHHBIE, YMCI0BOE 3HAYEHUE BBIPAKECHUS C MIEPEMEHHOM. J[OMMyCTUMBIE 3HAYEHUS
nepeMeHHbIX. IIpencTaBieHue 3aBUCHMOCTH MEXKAYy BEIWYMHAMU B BHAEC (DOPMYIIHL.
Beruucnenus mo ¢opmyiam. IlpeoOpazoBaHue OYKBEHHBIX BBIpaKEHUH, TOXICCTBEHHO
paBHBIC BBIPAKCHHUSI, TIPaBUJIa IPEOOPa3oBaHUsS CYMM M NPOM3BEICHUMN, TIpaBUjIa PaCKPBITUS
CKOOOK M MPUBEICHMS MOAO00HBIX CJIaraeMbIX.

CBOIICTBA CTENEHH C HATYPAJIbHBIM [TOKA3aTEIEM.

OpHousieHsl W MHorowieHsl. Crenmenr MHorouwieHa. CroeHHe, BbIUMTaHUE,
YMHOKE€HHUE MHOT0UJIeHOB. DopMyJibl COKpaIIEHHOTO YMHOXKEHHUSI: KBaJpaT CyMMBI U KBajpaT
pazHoctu. opmyiia pa3HOCTH KBaApaToB. PazyoxkeHrne MHOTOYJI€HOB HAMHOXKHUTEH.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHuE, KOpEHb  ypaBHEHWUS, npaBuiIa npeoOpa3oBaHMsl  ypaBHEHUS,
PaBHOCHJIBHOCTb YPaBHEHUH.



JIuneitHOe ypaBHEHHE C OJHOM NMEPEMEHHOW, YMCIIO KOPHEW JMHEHHOrO ypaBHEHUS,
pelieHue JIMHEHHbIX ypaBHeHUM. CocTaBieHHE ypaBHEHMH IO yCIOBHIO 3ajauyu. Pemienue
TEKCTOBBIX 3aJ[a4 C IOMOLIbI0 YPAaBHEHUM.

Jlunelinoe ypaBHEHUE ¢ IBYMs IepeMEeHHbIMU U ero rpaduk. Cucrema ABYX JMHEHHBIX
YpaBHEHHI C JByMsS NEPEMEHHBIMH. PelleHue CHCTEM ypaBHEHHH CIIOCOOOM IO CTaHOBKH.
IIpumepsl pelIeHns TEKCTOBBIX 3a/1a4 C IIOMOLIBbIO0 CUCTEM YPABHEHUM.

DOyHKIHU

Koopaunara Touku Ha npssMoi. YuciioBele MPOMEXYTKH. PaccTosiHre MeXny 1BYyMs
TOYKaMHU KOOPAUHATHOM MPSIMOM.

[TpsmoyronbHas cuctema koopauHat, ocu OX u Oy. AOcmucca u OpauHaTa TOYKH Ha
KOOpAMHATHOM miockocTH. [Ipumeps! rpadgukoB, 3ananHbix ¢opmynamu. Ytenue rpaduxos
peanbHbIX 3aBUcuUMocTel. [lonstue ¢yuknuu. I'padux ¢ynkuuu. CoiicTBa (YHKIUIA.
Jluneitnas gynknus, e€ rpaduk. I'padux ¢ynkmum y = [x|. ['padudeckoe pemieHrne JIMHEHHBIX
YpPaBHEHUU U CHCTEM JINHEWHBIX YPAaBHEHUH.

8 KJIACC

Yuciia v BBIYHCTCHUSA

KBanpatubiii kopeHb u3 uucna. [loHstue o6 uppaunnoHanbHOM uucie. JlecsTuuHble
npUOIMKEHUS UppallioHaIbHbIX yncen. CBoicTBa apupMeTHYeCKUX KBAIPaTHBIX KOPHEHH UX
IPUMEHEHHUE K MPeoO0pa30BAHUIO YHCIIOBBIX BBIPAXKEHUN M BBIYMCIEHUSAM. JlelicTBUTENbHbBIE
YHUCIa.

Crenensb ¢ LenbIM okaszareneM U e€ cpoiictsa. CtaHaapTHas 3alIUCh YUCIIA.

AaredpanyecKkue BbIpasKeHUsI

KBanmpaTHbiil TpEXuiieH, pAa3JIOKEHUE KBAJIPATHOIO TPEXUWIEHA HA MHOKUTEIM.

Anrebpanyeckas 1po6s. OCHOBHOE CBOMCTBO anredpanyeckoil apobu. CroxeHue,
BbIUWTAaHUE, YMHOXKEHUE, JelIeHUe aaredpandeckux apoOeit. PalinoHanbHble BEIpaXEeHUs U UX
npeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, Gpopmysa KopHell kBaapaTHoro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHUM, cBOAAIIMXCA K JIMHEHHBIM M KBajapaTHbIM. IIpocteiimme apoOHO-
palMOHAJIbHBIC YPABHECHMUS.

I'paduueckas nHTEpnpeTaLus YpaBHEHUH ¢ IByMs IEPEMEHHBIMH M CUCTEM JIMHEHHbBIX
YPaBHEHMI C IABYMs I€pPEMEHHBIMU. [IpuMephl pelmeHus CUCTEM HEIUMHEHWHBIX YPaBHEHUU C
JBYMsI IEPEMEHHBIMHU.

PemieHne TeKCTOBBIX 3ajay anredpandeckuM CriocoOoM.

UucnoBple HEpaBEHCTBA U UX CBoiMcrBa. HepaBeHCTBO ¢ ONHOW INEPEMEHHOM.
PaBHOCHMIIBHOCTH HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA € OJHOM mepeMeHHOW. CucreMsl
JIMHENHBIX HEPABEHCTB C OJIHOW MEePEMEHHOM.

DOyHKIHUU

[Tonarue ¢pynkuuu. OO6nacTe oOmNpeAesieHuss M MHOXECTBO 3HAuEHUl (QYHKIMH.
CrniocoObl 3a1aHusT QYHKIIAMN.

I'padux ¢ynkuun. YUrenue cBoiictB Qynkuuu mo e€ rpaduxy. [Ipumepsl rpadukon
GYHKIHIA, OTPAKAIOIINX PeaTbHbBIE MPOIIECCHI.

@OyHKIINHY, OMUCHIBAIOIINE MPSIMYIO U O0OPAaTHYIO TPONOPIIMOHATBHBIE 3aBUCUMOCTH, UX
rpadukn. Oyukmmn y = X2,y = X3, y = Vx, y=|x|. ['paduraeckoe pemenne ypaBHEH i HCHCTEM
YPaBHEHUH.



9 KJACC

Yucsa v BIYMCICHUS

ParnmonanbHble YKcia, UppalOHATbHBIC YU CIa, KOHEUHbIE U OECKOHEYHBIE IeCATHYHbIE
JIpoOor. MHOXECTBO JCHCTBUTEIBHBIX YHCEJ, JCHCTBUTENbHBIE YHUCIA KaK OECKOHCYHBIC
JecsiTUUYHble JpoOu. B3auMHO  OJHO3HAYHOE COOTBETCTBHUE MEXKJAY MHOXECTBOM
JICUCTBUTEILHBIX YUCET U KOOPJUHATHOU MPSMOI.

CpaBHeHHE JEHCTBUTENBHBIX YUCEN, apu(METUIECKrue JEHCTBUS C JEHCTBUTEIHHBIMU
YHUCIIAMH.

Pasmepsl 00BEKTOB OKpYXKAIOIIEro MHpa, ATUTENbHOCTh MPOIECCOB B OKPY)KAIOIIEM
MHUpE.

[TpubnuxkEHHOE 3HAUEHNE BEIMUYMHBI, TOUHOCTh MpUOImxkeHus. OKpyrieHue 4uces.
IIpukunka u olleHKa pe3yabTaTOB BBIYUCICHUI.

YpaBHeHHs U HEPABEHCTBA

JIuneitHoe ypaBHeHue. PelieHne ypaBHEHNH, CBOASIINXCA K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOASIIMXCS K  KBaJpaTHBIM.
bukBaapatHoe ypaBHeHue. [IpumMepsl penieHus ypaBHEHUW TPEThE U UYETBEPTOUM CTENEHEH
pa3aoKeHUEeM Ha MHOXKHUTEIH.

Pemenne  ApoOHO-pallMOHAJIBHBIX  ypaBHEeHUH. PemieHne  TEKCTOBBIX — 3aj4ay
anredpandecKuM METOIOM.

VYpaBHeHUE C IByMs MEpeMEHHbIMH U ero rpaduk. Pemenue cucrem IBYX JHMHEHHBIX
yYpaBHEHHI ¢ JAByMsl IepeMeHHbIMH. PernieHue cucreM AByX ypaBHEHMM, OAHO M3 KOTOPBIX
JUHEHHOE, a IPyroe — BTOPOM creneHu. [ paduyeckass HHTepIpETaIUs CHCTEMbl YPaBHCHHH ¢
JIBYMsI [IEPEMEHHBIMH.

Pemienne  TEKCTOBBIX — 3ajJady  aidreOpandeckum

criocobom.YHuciioBble HEpaBEHCTBA U UX CBOMCTBA.

Peuienne nMHENHBIX HEPABEHCTB C OJHOW NEPEMEHHOW. PelleHHne cucTtem JIMHEHHBIX
HEpaBEHCTB C OlHOW mepeMeHHOH. KBaapaTHble HepaBeHcTBa. ['paduyeckast MHTEpIpeTaIHs
HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMsI 1E€PEMEHHBIMU.

DyHKUHUHU

KBanpatuunas ¢pynkuus, e€ rpaduk u cBoiicrsa. [lapadona, KOOpAMHATHI BEPIIUHbI
napaboJIbl, OCb CUMMETPUU Tapabobl.

Ipadukn dyskumii: Y = kx, y = kx + b,y = k/x, y = x3, y = Vx, y = |x| u ux
CBOMCTBA.

YuciioBbIe MOCIEI0BATEIBHOCTH M IPOTPECCHH

[Tonsitne YU CIIOBOU NOCJIEIOBATENbHOCTHU. 3aJJaHUE OCIIE10BATEIbHOCTH
PEKyppeHTHOH dopmyJiol u popmyIIoi N-To YlieHa.
Apudmernueckas U IeOMeTpHYecKas IIPOrPECCHUHU. DopmyIsl n-

ro ujieHa apu(METHUEeCKON 1 T€OMEeTPUUYECKON IPOrpeccuii, CyMMbl EPBBIX N YJICHOB.
N300paxeHne 4wieHoB apu(pMETHYeCKOM U TeOMEeTpUYecKoi Mporpeccuii TOukaMu Ha
KOOPJAMHATHOM INIOCKOCTHU. JIMHEHBIA U SKCITOHEHIINAIBHBIN pOCT. CI0KHBIE TPOLIEHTHI.



IHIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA

ITPOI'PAMMBbI YYEBHOT O KYPCA «AJITEBPA»
JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE pe3yabTaThl OCBOEHHUS IporpamMMmbl YydeOHOro Kypca «AnreOpa»
XapaKTEepU3YHOTCS:

* MATPHOTHYECKOE BOCIIUTAHME:

IPOSIBJICHUEM HHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHHCKOM MaTeMAaTHKH,
LEHHOCTHBIM OTHOIIEHHEM K JOCTH)KEHHSIM POCCHHCKMX MAaTeMAaTHUKOB U POCCHICKON
MaTeMaTUYECKOM IIKOJIbI, K MCIOJIb30BAaHUIO ATUX [JOCTH)KEHHMH B JpPYrux HayKax H
MPUKIATHBIX cdepax;

* TPaXIAHCKOE M JYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTHIO K BBINMOJHEHHIO OOS3aHHOCTEN TpakJaHWHA M peajiM3alliu ero Ipas,
MPEACTaBICHUEM O MaTeMaTUYECKHUX OCHOBaX (YHKIMOHUPOBAHHUS DA3IUYHBIX CTPYKTYD,
ABIICHU, TIPOIEAYP T'PaXkJAaHCKOro 00IIecTBa (HallpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXXIEHUIO dTUUECKUX MPOOJEM, CBSI3aHHBIX C NPAKTUYECKMM IPUMEHEHUEM JOCTHXKEHUU
HayKH{, OCO3HAHUEM BaKHOCTH MOPAJIBHO-3TUYECKUXITPUHIUIIOB B AEATEIBHOCTH YYEHOT0;

* TPYAOBOE BOCIIMTAHHE:

YCTAHOBKOM Ha aKTUBHOE Y4YaCTUE B PELICHHUH IPAKTUYECKUX 3aJad MaTeMaTH4ECKOU
HaIpaBJIEHHOCTH, OCO3HAHMEM BaXXHOCTH MATEMAaTHUYECKOro OOpa3oBaHMUS HA MPOTHKEHUU
BCEH JKU3HU NI YCHEIIHON MpoQeccHOHANbHON NeSTeNbHOCTH U Pa3BUTHEM HEOOXOAUMBIX
YMEHHH, OCO3HAHHBIM BBIOOPOM U MOCTPOCHHUEM WHAMBUAYAIbHON TpaeKTOpuu 00pa3zoBaHUs
¥ )KU3HEHHBIX TJIAHOB € YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

* 3CTeTHYeCKOe BOCIUTAHHE:

CIOCOOHOCTBHIO K 3MOIMOHAIBHOMY M 3CTETHUYECKOMY BOCIPUATHIO MAaTEMaTHYECKUX
00BEKTOB, 3aJad, pENICHWH, pacCyKICHWW, YMEHUIO BHUJCTh  MaTEeMaTUYECKUE
3aKOHOMEpPHOCTH B UCKYCCTBE;

* [EHHOCTH HAYYHOIO NO3HAHUS:

OpHEHTalllel B AEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEACTaBIEHUN 00
OCHOBHBIX 3aKOHOMEpPHOCTSAX pa3BUTHUs 4YeJIOBEKa, MPUPOABl M OOIIecTBa, MOHHMaHUEM
MaTeMaTUYeCKOM HayKdh Kak cdepbl YelOBeYeCKOH IedaTeIbHOCTH, J3TaloB €€ pa3BUTUS U
3HAYUMOCTU  JJIsl  pPa3BUTUS  IMBUJM3ALMM, OBJIAJICHUEM  S3BIKOM MATEMaTUKUd WU
MaTeMaTUYECKOM KyJIbTYpOH KAaK CPEACTBOM IIO3HAHHS MHpA, OBIAJACHUEM IPOCTCUILNNMHU
HAaBBIKAMH MCCIIEOBATENBCKON 1EATEIbHOCTH;

. ¢pusnueckoe BocnuTanme, (opMHpoBaHHe KYJBTYPbl 310POBbA H
3MOLMOHAJIBHOIO 0J1aroNoJIyYusi:

TFOTOBHOCTbIO IPUMEHATh MaTE€MaTHUYECKHE 3HAaHHUS B HHTEPECaX CBOErO 370pPOBb,
BEJICHUS 3/10pOBOro o0pa3a *HU3HU (370pOBOE MUTaHHE, cOaJlaH CUPOBAHHBIN PEXUM 3aHATUHN U
OTAbIXa, peryispHas (usnueckas aKTUBHOCTb), c(HOPMHUPOBAHHOCTbIO HaBbIKa pediekcuw,
IPU3HAHUEM CBOETO IpaBa Ha OIIMOKY U TaKOI'o K€ IpaBa JAPyroro 4eaoBeKa;

*  JKO0JIOTHYeCKOe BOCIUTAHHUE:

OpHEHTallMel Ha NPUMEHEHNE MaTEMAaTUYECKUX 3HAaHUN NIl pellieHus 3a/1ad B 00JIacTu
COXPaHHOCTH OKpY’Kalollel cpeabl, MIaHUPOBAaHUS IMOCTYIKOB U OLIEHKHM HX BO3MOXKHBIX
MOCJIEICTBUN JUISI OKPY’KAIOLIeH CPebl, OCO3HAHUEM IJI00AJBbHOTO XapaKkTepa IKOJIOTHYECKUX
npoOJieM U MyTel UX pelIeHus;



* axanTauMs K U3MEHAKIIMMCS YCJIA0OBUAM COUMATBHON U NIPUPOAHOI Cpeabl:

TOTOBHOCTBIO K JICUCTBUSAM B YCIIOBHUSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTU 4Y€pe3 IMPAKTUYECKYIO JESITEIbHOCTh, B TOM YHUCIE YMEHUE YUYHUThCS Yy
JIpYrux JroJed, mpuoOpeTaTh B COBMECTHOM JESATEIbHOCTH HOBBIE 3HAHUS, HABBIKU U
KOMITETEHIIUH U3 ONbITA APYTHUX;

HEOOXOJMMOCThIO B ()OPMHPOBAHMHM HOBBIX 3HAHWW, B TOM 4YHCIEC (HOPMYJIUPOBATH
WJIeH, TIOHSTHUS, TUMOTE3bl 00 O0BEKTaX W SBJIEHUAX, B TOM YHCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh JE(PHUIUTHI COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH, IIJIAHUPOBATh CBOE
pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMl0, BOCHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOUIMHA KOHTpMEp, KOPPEKTUPOBATh MPUHUMAEMbIE PEIICHUS U
neicTBUs, GOpMYJIMPOBaTh U OIEHUBATh PUCKHU M MTOCIEACTBUS, (HOPMUPOBATH OMBIT.

METANPEJIMETHBIE PE3YJIbTATBI

Ilo3HaBaTeabHBIE YHuBEpPCAJbHBIC y‘leﬁl—[ble JeHCTBHUA.

Ba3oBble JJornueckue geiicTBUA:

* BBUBIATH M XapaKTEpPU30BaTh CYIIECTBEHHbIE IPU3HAKM MaTeMaTHYECKUX
00BEKTOB, MOHATUN, OTHOLIEHUH MEXTy NOHATUAMHU, (OPMYIUPOBATH OMpPEEICHUS
MOHSTUH, YCTaHABIUBATh CYIIECTBEHHBIH MPU3HAK KJIACCU(UKALNN, OCHOBAHUS IS
0000 1LICHHS U CPABHEHUSI, KPUTEPUH ITPOBOJIUMOI0 aHAIIN3A;

* BOCIPHUHHUMATh, (POPMYIMPOBATH U MPEOOPA30OBHIBATh CYKJECHUS: YTBEPAUTEIbHBIC
U OTpULIaTENIbHbIE, €IUHUYHbIE, YACTHBIE U 0011IKeE, YCIOBHEIE;

* BBUBISTH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U TNPOTHBOpPEUUs B
¢dakTax, DaHHBIX, HAONIOJEHHMAX W YTBEPKICHUAX, NPEAJIAraTh KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

* JlenaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX U UHIYKTHBHBIX
YMO3aKJII0UE€HU, yMO3aKII0UEHHH 110 aHAJIOTUH;

* pa3bupaTh JOKa3aTeNbCTBA MaTEMaTHUYECKUX YTBEPXKACHHH (IpsMble H  OT
IIPOTUBHOT0), IPOBOJUTH CAMOCTOSITE/IbHO HECTIOKHBIE JOKA3aTEIbCTBA

MaTeMaTHYecKuX (DakToB, BBICTpaWBaThb apryMEHTAlMIO, NPUBOAUTH IMPUMEPHl U
KOHTPIIpUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIECHUS;

* BBIOMpaTh cnoco0 perieHus y4yeOHOH 3ajauu (CpaBHUBAThb HECKOJIbKO BAapHAHTOB
pelieHus, BbIOMpaTh HauOosee MOAXOASIIMNA C  Y4€TOM  CaMOCTOSITEIBHO
BbIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarejnLCcKue JelCTBUA.

° HUCII0JIb30BAaTh BOIIPOCHI KakK I/ICCHeI[OBaTC.HBCKI/Iﬁ HHCTPYMCHT IIO3HaHMH:,
(hopMyIMpoBaTh BOIIPOCHI, bukcupyromue MPOTUBOPEYHE, npo0Jiemy,
CaMOCTOSATEJIbHO YCTaHABJIMBAaTh HMCKOMOE M JIaHHOE, (OPMUPOBATH THIIOTE3Y,
APTYMCHTHPOBATH CBOIO MMO3ULIUIO, MHCHUC,

° IMPOBOAUTH IO CAMOCTOATCIIBHO COCTAaBJICHHOMY IIJIaHY HECJIOKHBIN OKCIICPUMCEHT,
HeOOJIbIIIOE HCCIIEIOBAaHUE 110 YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOoro
00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;



* caMmocTOsATEeNbHO (opmynupoBaTh 0000IIEHUST © BBIBOABI IO pe3yjbTaTam
MPOBENEHHOTO HAOIIOICHUS, UCCIIEIOBAHUS, OIIEHUBAThH JIOCTOBEPHOCTHIIOTYYEHHBIX
pe3yIbTaTOB, BHIBOJIOB M 000OIIIEHUI;

* TMPOTHO3MPOBATH BO3MOXXHOE pa3BUTHE TIpollecca, a TakKe BBIIBUTAThH
MPEAIIOJIOKCHHA O €0 pa3BUTUU B HOBBIX YCIIOBUAX.

Padora ¢ undpopmanueii:

° BBISABJIIATH HEAOCTAaTOYHOCTH )51 N30BITOYHOCTD HH(bOpMaIII/IPI,
I[aHHI)IX,HCO6XOI[I/IMI>IX AJIg pCIICHHU 3a/1a4i;

*  BBIOMpATH, aHaIN3UpPOBATH, CUCTEMATU3UPOBATh u
I/IHTepHpeTI/IpOBaTBI/IH(i)OpMaHI/II-O PA3JIMYIHBIX BUJOB U (bOpM NpCaACTaBJICHU,

* BbIOMpaTh (hopMy MperncTaBieHUs WHPOPMALUU U WUIIOCTPUPOBATH pEIIaeMble
3aJaud CXeMaMHu, JuarpaMMaMy, HHOU rpauKoil 1 UX KOMOWHAIHSIMU;

® OICHUBAThH Haﬂé)KHOCTI) HH(bOpMaI_[I/II/I IO KpUTCPUAM, MPCAJIOKCHHBIM YUHUTCIICM
Win c(hOpMYJIMPOBAHHBIM CAMOCTOSATEIBHHO.

KoMMyHHKaTHBHBIE YHHBeEpPCAJIbHbIe Y4eOHbIe NelCTBUSA:

*  BOCIPHUHHUMATH U (HOPMYIUPOBATh CYXAECHUS B COOTBETCTBUU C YCIOBUSMU HLEIIMU
o0I1eHHUs, SICHO, TOYHO, I'PaMOTHO BBbIpa)kaTb CBOK TOUYKY 3pPEHHUS B YCTHBIX U
IUCBMEHHBIX  TEKCTaX, JaBaTh IIOACHEHUSA IO XOAYy PpCIICHHA 3aJauH,
KOMMEHTUPOBATh IOJIyYEHHBIN PE3yJbTaT;

* B XoJe OOCYXIEHHs 3a/JaBaTh BOIPOCHl IO CYyIIECTBY OOCYXIaeMOH TEMBHI,
npo0OsieMsbl, pelaeMoil 3a1auu, BHICKa3bIBaTh UJCH, HAIICJICHHbIE HA TOUCK PEIICHus,
COIIOCTAaBJIATh CBOU CYXKJIEHHsS C CYXKIECHHUAMHM JpPYrUX YYaCTHUKOB JIHAJIOra,
oOHapyXuBaTb pa3jMuMe€ M CXOJACTBO MO3MLMH, B KOPPEeKTHOH ¢opme
(dhopMyIUpOBaTh pa3HOIIacHs, CBOM BO3PAXKECHHUS,;

* TMPENCTaBIATh PE3yNbTAaThl pEHICHUs 3aJadd, OKCIEPHUMEHTa, WCCIeIOBAHMS,
IPOEKTa, CaMOCTOSITEIIBHO BBIOMPATh (opMAT BBICTYIJIEHUS C Yy4&€TOM 3ajaad
MIPE3CHTAIIMH U 0COOEHHOCTEN ayTUTOPHH;

* [OHMMATh U KMCIOJb30BATh MPEUMYIIESCTBA KOMAHHOW U WHJINBHIYyaJIbHON pabOThI
IIPU PEIICHUH YUeOHBIX MATEMAaTHYCCKUX 3a/1a4;

* TMPUHUMATHh I[EJb COBMECTHOM JIEATEIBHOCTH, IUIAHUPOBATH  OPraHU3aIHIO
COBMECTHOM paboThl, pachpeneisTh BHABI pabOT, IOroBapUBaThCA, OOCYKIATh
IpOIIECC U Pe3yIbTaT paboThl, 00001aTh MHEHUSI HECKOJIBKHUX JIFOCH;

* y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (00CYyXAcHHS, OOMEH MHEHHUSIMH,
MO3TOBBIE€ LITYPMBI U JIPYTHE), BHINOIHATH CBOIO YacTh pabOThl U KOOPAMHHUPOBATH
CBOU JICHCTBUS C IPYTUMU WICHAMH KOMAaH]IbI, OIICHHBATh KAYECTBO CBOETO BKJIAJA B
Oo0mmMi  TPOAYKT MO  KpUTepusiM,  CHOPMYIHPOBAHHBIM  y4aCTHUKAMU
B3aMMOJICHCTBHSL.

PeryasiTuBHBIC yHUBEPCAlbHbIE Y4eOHbIE 1eliCTBUA
Camoopranusanus:

*  CaMOCTOSITENBHO COCTaBJIATH IJIaH, aITOPUTM PEIIEHU 3aJa41 (WIN €ro 4acTh),
BBIOMpaTh CHOCOO pelIeHUs C Yy4E€TOM HUMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATh BAPHUAHTHI PEIIEHUN C y4ETOM
HOBOM MH(OpMaLIUH.



CaMOKOHTPOJ1b, IMOLMOHAI bHbIH HHTEJJICKT:

* BJAJETh CcHOCOOAMM CaMOIPOBEPKH, CAMOKOHTpOJIL IIpoliecca U pe3ysibrarta
peLIeHNs MaTEMaTUYECKOH 3aa4H;

* MpeaBUIETh TPYAHOCTU, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PEIIEHUH 3a]ja4l, BHOCUTD
KOPPEKTUBBI B JESATEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, HAWIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

* OLEHUBATb COOTBETCTBHUE pe3yJibTaTa JCSITEIbHOCTH IOCTABJICHHOW LENU U
YCIOBUSIM, OOBSCHSTh MPUYHHBI JTOCTHKEHUS MJIM HEJOCTHKEHUS 1IEJH, HAXOIHUTh
omuOKy, AaBaTh OIEHKY MPHOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATDBI

K kouiy o0ydenus B_/_ KJACCE 00ydarolmiicss MOMYYUT CIEAYIOIUE NPeIMETHBIE
PE3yJIbTATHI:
Yuc/ia 1 BbIYHCTEHUS
BeinonHsATh, coueTas yCTHbIE U MUCbMEHHbIE PUEMBI, apudMeTUUecKre 1eHCTBUS ¢
paLMOHATIbHBIMH YHCIIAMH.

HaxonuTh 3HaueHMs! YMCIIOBBIX BBIPaKEHUH, NMPUMEHATh Pa3HOOOpPA3HbIE CIIOCOOBI U
npuéMbl BBIUMCIEHUS 3HA4YeHUH JPOOHBIX BBIPAXKEHUH, COAEp)KAIIMX OOBIKHOBEHHBbIE H
JeCATHYHBIE 1POOH.

[TepexoauTh OT OAHOMN (HOPMBI 3aMKUCH YK CEIl K APYroi (peodpa3oBbIBaTh 1ECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHUYHYIO, B YAaCTHOCTH B OECKOHEYHYIO
JECATUIHYIO TPOOB).

CpaBHUBaTh W YNOPSAAOYMBATH palMOHAJbHbIE

yucna.OKpyriaTh yucia.

BBINOMHATS NPUKUIKY U OLIEHKY pe3yJIbTaTa BHIYUCIEHHH, OLIEHKY 3HAUEHU M YNCIOBBIX
BBIpAXKEHUH. BBINMOMHATE 1€HCTBUS CO CTENEHSMU C HaTypajJbHBIMU NIOKA3aTEISAMU.

ITpuMeHATh NpU3HAKY JEIUMOCTH, Pa3JI0KEHUE Ha MHOKUTENN HATypaIbHbIX YU CEL.

Pemath npakTHKO-OPUEHTHPOBAHHBIE 3a/1a4H, CBSI3aHHBIE C OTHOLLIEHUEM BEJIMYUH,

IPOMOPIMOHATIBHOCTHIO BEJIMUNH, MPOIIEHTaMU, HHTEPIPETUPOBATh PE3yJIbTAaThl PEIICHHS
3aJa4 ¢ yu€TOM OrpaHHuEHUH, CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBIX OOBEKTOB.

AJredpandecKue BbIpaskeHUs

Hcnonb30oBaTh airedpanyeckyrd TEPMHUHOJIOTHIO W CHMBOJIMKY, NPUMEHSITH €€ B
MIpOIIeCcCe OCBOCHUS yueOHOr0 MaTepHaia.

Haxonute 3HaueHusi O0yKBEHHBIX BBIPAKEHUHN MIPH 33JaHHBIX 3HAUCHUAX NIEPEMEHHBIX.

BoeimonHaTh mpeoOpa3oBaHUs IEJOT0  BBIPAXKEHUS B MHOTOYICH IMPUBEICHHEM
MOIOOHBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BBINOMHAT YMHOXKEHHE OJHOWIEHA HAa MHOIOYJIEH M MHOIOYJIEHa Ha MHOI'OYJIEH,
MPUMEHATH (POPMYJIBI KBaJIpaTa CyMMBI U KBaJipaTa Pa3HOCTH.

OcCymecTBIISATh Pa3JIOKEHHE MHOIOWICHOB HA MHOXXHUTEIU C MOMOIIBIO BBIHECEHUs3A
CKOOKHM OOIIIEro MHOXKHTEJIS, TPYIITUPOBKHU ClIaraeMblX, MPUMEHEHUsT (GOpMyJT COKpaIIEHHOTO
YMHOKEHUS.

[IpumensTs mpeoOpa3oBaHWs MHOTOYJICHOB IS pEIIeHUs pa3JudHbIX 3a7ad U3
MaTeMaTUKH, CMEKHBIX IPEIMETOB, U3 peaIbHON MPAKTUKH.

Hcnonp30BaTh  CBOWCTBA  CTENEHEH C  HATypajdbHBIMH  IIOKa3aTeJsIMU  JUIS
npeoOpa3oBaHUs BRIPAKCHUN.



YpaBHeHHs U HEPABEHCTBA
Pematp nuHelWHbIE ypaBHEHUS C OJHOM MEPEMEHHOM, IPUMEHSS IIpaBUia Iepexoja OT
UCXOJIHOTO YpaBHEHMsI K paBHOCUJIbHOMY eMy. [IpoBepsTh, SBIAE€TCA M YUCIO KOPHEM
YpaBHEHUS.
[TpumensaTs rpaduyeckre METOIbl IPU PELIEHUH JUHEHHBIX YPABHEHUNH U UX CUCTEM.
[TonOupate mpuMepsl Map 4YuceNd, SBISIOLNIMXCS PEIICHHEM JMHEHHOro ypaBHEHUS C
JIBYMS IIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IJIOCKOCTH TpaduK JHUHEWHOrO YpaBHEHHS C JABYMS
NepEMEHHBIMH, TOJIb3YACh IPa(UKOM, IPUBOAUTH ITPUMEPHI PEILICHHUS YPaBHEHHSL.

Pemathy cuctemMbl OBYyX JHUHEHHBIX YpaBHEHMH C ABYMs MEpPEMEHHBIMU, B TOM YHCIE
rpaduvecKy.

CocTaBisATh M pelaTh JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEWHBIX YpaBHEHUH IO
YCIIOBHUIO 3a/1aud, MHTEPIPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3aJauyM IOJIYyYCHHBIN
pe3yJbTar.

DOyHKIUAA

N300paxkath Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOp/AMHATaM, Jy4Yd, OTPE3KH, HHTEpBajibl, 3alUCBIBATh YMCIOBBIE IPOMEXYTKH Ha
anredpanveckoM Si3bIKE.

OTMeuaTh B KOOPAMHATHOW IUJIOCKOCTH TOYKU IO 3aJaHHBIM KOOpAHMHATaM, CTPOUTh
rpaduku TuHEHHBIX QyHKIUHA. CTpouTh rpapuk GyHKIUH Yy = |X|.

OnuceiBaTh ¢ MOMONIBIO (DYHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXAY BEIUYHMHAMU:
CKOpPOCTb, BPEMsI, PACCTOSHUE, LI€HA, KOJIMYECTBO, CTOMMOCTD, TPOU3BOJUTEIBHOCTD, BPEMS,
00BEM paboTHI.

HaxonuTh 3HaueHne QyHKIMH 110 3HAUEHHIO €€ apryMeHTa.

[Tonnmate rpaduueckuii crocod mpencTaBiIeHUs U aHaiau3a MHGOpPMAIUH, U3BJIEKATh U
MHTEPIPETUPOBATh HH(OpMaLKIO U3 rpaKOB peaTbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koHiy obyueHus B 8 kuacce 00y4aromuiics MOIyYuT CIEAYIOIIMe NpeaIMeTHbIe
pe3yabTaThl:

Yucaa v BLIYUCTICHUSA

Hcnonp30BaTh HayallbHbIE MPEACTABIICHUS O MHOXKECTBE JCHCTBUTENBHBIX YHUCEN JJIA
CpaBHEHUs, OKPYIJIEHUS M BBIYUCICHUH, M300pa)kaTh NEHCTBUTENBHBIE YMCIA TOYKAMHU HA
KOOPJAUHATHOM MPSIMOK.

[IpumeHsATh TIOHSATHE apU(PMETUYECKOr0 KBaJIpPAaTHOTO KOPHS, HAaXOIWUTh KBaJIpaTHBIC
KOPHH, MCIOJB3ysl TpPU HEOOXOAMMOCTH KaJIbKYJISATOP, BBINOIHITE MPeoOpa3oBaHMs
BBIPAKEHUN, COAEPKAIIMX KBAJAPAaTHbIE KOPHH, UCIIOJIb3YS CBOMCTBA KOPHE.

Hcnonb3oBaTh 3amucu OOJIBIINX M MaJIbIX YHCENT C MOMOIIBIO JIECATUYHBIX IpoOed u
creneHeit aucia 10.

Anredpanyeckue BbIpaKeHUsl

[TprMeHSTh IOHATHE CTEICHH C IEJIBIM ITOKa3aTeIeM, BBIIOJHATh IPeoOpa3oBaHuUs
BBIPAKEHUM, COAEPKALIUX CTENEHH C LIEJIbIM ITOKA3aTEIEM.

BrimonHsaTh TOXKJICCTBCHHBIC npeoopa3oBaHus palOHAIbHBIX

BBIpaXKEHUHN HAOCHOBE MpaBWJI ACCTBUI HAJl MHOTOYJICHAMU U
anredpandecKuMH IpOoOsIMH.

PackiaasiBaTh KBaJpaTHBIN TPEXUIICH HA MHOXHUTEIH.

HpI/IMeHHTB Hp606p330BaHI/I$I BI)Ipa)KeHI/Iﬁ AJis1 pCIICHUA Pa3JIMYHbIX 3aJ1da4 U3
MAaTEeMAaTUKHU, CMCIKHBIX TPEAMCTOB, U3 peaHBHOﬁ IMPpaKTHUKH.



YpaBHeHus M HEPABEHCTBA

PemaTp nuHelHble, KBaJpaTHbIE YPAaBHEHUS U pallMOHAJIbHBIE YPABHEHUS,CBOISAIIMECS K
HUM, CUCTEMBI IBYX YPAaBHEHHU C JIByMs I1EPEMEHHBIMM.

IIpoBOaUTE MpOCTENIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHHI, B TOM YHCIIE
C IpUMEHEHHEM TrpapHuuecKuX MpeAcTaBieHUIl (ycTaHABIMBaTh, UMEET JIM ypaBHEHHE WM
CHCTEMa ypaBHEHUI PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).

[TepexomuTh OT clOBEecHOW (HOPMYIHPOBKM 3afadd K e€ anreOpanveckoid MOAeNnH C
IIOMOIIIBI0 COCTaBJICHHUSI YPAaBHEHHsSI WJIM CHCTEMBl YpPaBHEHUW, HWHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3aJ]a4M MOJIy4YEHHBIN pe3yJbTar.

ITpuMeHAT CBOMCTBAa UHCIOBBIX HEPABEHCTB Ul CPAaBHEHUS, OLIEHKH, pElIaTh
JUHEIHbIE HEPABEHCTBA C OJHOW NEPEeMEHHOM W HX CHCTEMBbl, JaBaTh TIpaduyuecKyro
WJUTIOCTPALIUIO MHOYKECTBA PELICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUAA

[ToHnMaTte ¥ HCIONB30BaTh (PYHKUHMOHAIBHBIE IOHATHS U S3BIK  (TEPMHUHBI,
CUMBOJIMYECKHE O0O3HAYECHMsI), ONpPENENSATh 3HaueHHe (PYHKUUU 110 3HAUYEHUIO apryMeHTa,
OIpenensaTh CBOMCTBA (DYHKIMH 110 €€ rpaduKy.

CtpouTth rpaduky 371eMEHTapHBIX QYHKLUN BUIA:

y=kix,y = x4y =x3y=[x|, y = VX, OIHCHBATH CBOICTBA YMCIOBOIl (DYHKIHH [OCE

rpaduky.

K koniy o6yuenus B_9 KJIACCE 00ydarommMiics IONYYUT CIEAYIOLIHME MPEIMETHBIE

pe3yJIbTaThl:
YucJia v BIYMCICHUS

CpaBHUBaTh M yNOPAI0YMBATH PAllMOHAJIbHBIEC U UPPALlMOHATIbHbBIC YUCTIA.

Brinonssate apudmMerndeckue IEUCTBUS C palMOHAIIBHBIMU YMCIIAMM,

coueTasl yCTHbIE M TUCbMEHHBIE TPUEMBI, BBITTOJIHSATH BBIUYUCICHUS

C UPpPAalMOHAJIBHBIMU YHCIAMH.

HaxonuTe 3HaueHus1 cTeneHel ¢ 1esIbIMU MoKa3aTesIMU U KOPHEH, BBIYU CIIATh
3HAYEHUS] YUCIIOBBIX BBIPAKECHUM.

OKpyTrasiTh AEHCTBUTEIBHBIE YUCIIA, BHIMOIHATH TPUKUIKY PE3yJIbTaTa BEIYUCICHUH,
OLICHKY UM CJIOBBIX BBIPAKEHUH.

YpaBHeHus M HEPABEHCTBA

Pewlate nuHElHbIE W KBaJApaTHbIE YpPAaBHEHUs, YPABHEHHMS, CBOASAIIMECS K HHM,
npocTeriue ApoOHO-palMOHaTbHBIE YPABHEHUSI.

Pewmats cuctemMbl IBYX JIMHEHMHBIX YPABHEHHUM C ABYMSI IEPEMEHHBIMU U CUCTEMBI JIBYX
YPaBHEHHI, B KOTOPBIX OJJHO YPABHEHUE HE SIBIACTCS JTMHEHHBIM.

Pemate TekcTOBBIE 3amauu anreOpaMvdecKuM CIOCOOOM C TOMOIIBIO COCTABJICHHS
YPaBHEHHUS UM CUCTEMBI IBYX YPAaBHEHUH C ABYMSI IEPEMEHHBIMH.

[IpoBoauTh MpoCTEIIME UCCIEN0BAHUS YPABHEHUM U CUCTEM YPaBHEHUM, B TOM YHCIIE
C TMpUMEHEHHEM TrpaHuuecKux MpencTaBlIeHUi (yCTaHABIMBATh, UMEET JIM YpaBHEHUE HIIU
CHCTEMa ypaBHEHUM pelIeHusl, eCId UMEET, TO CKOJIbKO, U ITpoUee).

Pemate nmHeiiHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTh pEIICHHE
HEPaBEHCTB Ha YMCIIOBOU MPSIMOM, 3aMUCHIBATH PEIIEHUE C TTOMOIIBIO CHMBOJIOB.

PemaTte cucTeMbl JUHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, N300 paKaTh PEIICHUE CHCTEMbl HEPABEHCTB HA YHCIIOBOU MPSMOH,
3aMKUChIBATH PELICHHE C TOMOIIbI0 CHMBOJIOB.



Hcnomap30BaTh HCPaBCHCTBA IPU PCUHICHUH PA3JIMUHBIX 3a4a4.

DOyHKIHU
PacriosHaBaTh ()YHKIIMM M3YYECHHBIX BHIOB. [I0Ka3bIBaTh CXEMATHYCCKU PACIIOIOKECHUE

Ha KOOPIMHATHOM IIIOCKOCTH rpaduKoB GpyHkuumii Buma: Y = kX, y = kx + b,y = k/x, y = ax? +
bx + ¢,y = x3, y = Vx, y = |X|, B 3aBHCHMOCTH OT 3HaueHWH K0ID(UIMEHTOB, OMACHIBATH
cBOlicTBa (DyHKIIUH.

Ctpouth U M300paxaTh CXeMaTHYECKH T'padUKd KBAIPATUYHBIX (YHKIUH, OMUCHIBATH
CBOMCTBA KBaJIPATUYHBIX (DYHKIIMNA MO UX TpauKam.

PacriozHaBaTh KBaZpaTW4Hyl0 (QYHKIUIO 10 (opMmyse, TPUBOAUTH HPUMEPHI
KBaJ[PaTHYHBIX (DYHKIHMH U3 peasbHOI KU3HU, GU3NKH, TEOMETPUH.

YucJioBbIe NOCJI€10BATEIbHOCTH H IPOTPecCHu

PacriosnaBath apu(pMeTHIECKYIO U TEOMETPHUYECKYIO POrPECCUH MPH
pa3HbIXCIoco0ax 3aAaHMusl.

BBINOMHATH BBIYHCIIEHUS C UCIIONB30BaHUEM (HOPMYIT N-TO YjieHa apu(hMeTHIeCKONN
reoOMEeTPUYECKON MPOrpeCcCUii, CYMMBI ITEPBBIX N YJICHOB.

N300paxaTth 4JIeHbI OCIEI0BATEIBHOCTH TOUKAMH Ha KOOPAUHATHON TJIOCKOCTH.

Pemats 3a7a4n, CBS3aHHBIE C YHCIOBBIMU ITOCIIEIOBATENbHOCTSIMH, B TOM YHCII€3aJa4H
U3 peaabHON KU3HU (C UCIOJIB30BaHUEM KaJbKyJIATOPA, HU(PPOBBIX TEXHOIOTUH).



TEMATUYECKOE IIJIAHUPOBAHUE

7 KIIACC
KoanuectBo yacos DJIEKTPOHHBbIE
HanmeHnoBaHue pa3ie/ioB U TeM u@posbIie
Ne /i P Kourposbhubie | IIpakTudeckue (1ndpp )
NMPorpamMmblI Bcero o0pa3oBare/ibHbIE
padoTsI padoThI
pecypcsl
1 Yucna u Beruuciienud. PainonansHeie o5 1 bu6moreka [JOK
yucna https://m.edsoo.ru/7f415b90
bu6moreka [JOK
2 Anreb 27 1
JIFEOPATIECRHE BhpaNCiit https://m.edsoo.ru/7f415b90
bubmioreka [IOK
3 v 20 1
PABHCHHA 1 HepapeHcTa https://m.edsoo0.ru/7f415b90
bu6moreka [JOK
4 Kooppwnatet n rpadmku. Cyiin 24 1 https://m.edsoo.ru/7f415b90
bubmoreka [IOK
5} II 6 1
OBTOpeHHE  060bmeHHe https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 0
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8 KIIACC

KounuecrBo yacos DJIEKTPOHHBbIE
HaumeHoBaHue pa3/ie/ioB U TeM ungposbie
Ne ni/m P KonrpoJsbnbie | IlpakTHyeckue (ubp )
NMPorpamMmblI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcsl
bubmoreka [IOK
1 4 .K 1
uciia ¥ Beraucienus. KBagpaTHeie KOpHU 5 https://m.edsoo.ru/7f417af8
5 Uwucna u Berauciaenus. CTEneHb ¢ 1eIbIM 7 bubmioreka [IOK
HOoKa3aTesieM https://m.edsoo.ru/7f417af8
3 AnredpanvecKue BhIPpaXKSHUS. 5 1 bu6moreka [JOK
KBanpaTtublit TpéxuineH https://m.edsoo.ru/7f417af8
4 Anredpandeckue BbIPaKEHHUS. 15 1 bubmmoreka IIOK
Anrebpandeckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. KBanpaTHbie 15 1 bu6moreka IJOK
YPaBHEHHUS https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBA. CUCTEMBbI Bbu6motexa IIOK
6 . 13
ypaBHEHUN https://m.edsoo.ru/7f417af8
7 VYpaBHeHus u HepaBeHCcTBA. HepaBeHcTBa 12 1 ]r?tI:[iH/P/I;T:;Z;lr(j/I;f 117418
bubmioreka [IOK
8 ) .0 5
YHKIHH. LICHOBHPIC HOHATHA https://m.edsoo.ru/7f417af8
bu6moreka [JOK
9 o 4 9
yRiuan. THCI0BBIC yRKLAN https://m.edsoo.ru/7f417af8
bu6moreka [JOK
10 lostopenue n 06obmenne 6 . https://m.edsoo0.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 0
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9 KIJIACC

KosnuecrBo yacos DJIEKTPOHHBbIE
HauMeHoBaHUe pa3iesioB U TEM (undposbie)
Ne n/n Konrpoabnbie | IlpakTnueckue
NPOrpaMMsblI Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
n Yucna u BEIYHUCICHUA. J{eliCTBUTEILHBIE 9 Bubmorexa IIOK
qucia https://m.edso0.ru/7f419d08
) YpaBHEHUS U HEPABEHCTBA. Y pABHEHUS C 14 1 bubmmoreka [IOK
OJTHOM TepeMeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCcTBa. CUCTEMBI 14 1 Bbu6miorexa IJOK
ypaBHEHHI https://m.edsoo.ru/7f419d08
bub6moreka IIOK
.H 16 1
4 YpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f419d08
but6mmoreka [TOK
) 16 1
> yHKIHR https://m.eds00.ru/7f419d08
b K
6 YwucoBbIe MOCISA0BATEIbHOCTH 15 1 h;IFZH;I;T: di?)fr(j 7419408
[ToBTOpEeHUE, 00001ICHHE, CHCTEMATH3AITHS Bu6mmorexa [IOK
7 . 18 1
3HAHUH https://m.edsoo.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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