PABOUYAS ITPOT'PAMMA 110 AJITEBPE JIUISAA 7-9-X KIIACCOB

F'OCYAAPCTBEHHOI'O OBJIACTHOT'O BIOJKETHOI'O
OBIIEOBPA3ZOBATEJIBHOI'O YYPEXKIAEHUSI MYPMAHCKOHU OBJIACTH
KAJAETCKHNHU KOPITYC « CEBEPOMOPCKHNU KAJETCKHUU KOPITYC»

IHosicHuTEABbHAA 3ANIMCKA

Pabouas mporpamma yuyeOHOTO Kypca «AnreOpa» Ha YpOBEHb OCHOBHOTO OOIIEero oOpa3oBaHUS JUIs
obyuaromuxcs 7-9-x kmaccoB [OBOY MO KK «CeBepoMopckuii KaJIeTCKHIl KOpIyc» pazpaboTaHa B
COOTBETCTBUH C TPEOOBAHUSIMHU:

o ®epepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii @enepanum»,

e mpukaza Munnpocsemenus ot 31.05.2021 Ne 287 «O06 ytBepxkaeHun ¢eaepaibHOro
TOCYJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTa OCHOBHOI'O OOIIET0 00pa3oBaHUs,

e mpukaza Munnpocsemenuss ot 18.05.2023 Ne 370 «OO6 yrtBepxkaeHuu ¢denepaibHON
00pa30BaTeNbHON MPOTrpaMMBl OCHOBHOTO 00IIIEro 00pa30BaHUM;

o mnpuka3za Munnpocsemenus ot 22.03.2021 Ne 115 «O6 ytBepxaenuu [lopsinka opranuzanuu u
OCYIIECTBJICHUSI 00pa30BaTECIIbHOW JIEATETBHOCTH IO OCHOBHBIM 00II€00pa3oBaTeIbHBIM
nporpaMMaM — 00pa3oBaTeNbHBIM IMIPOrpaMMaM HayaJlbHOTO OOIIEro, OCHOBHOI'O OOLIEro U
cpenHero o0miero oopa3oBaHUs Y,

e CII 2.4.3648-20 «CaHuTapHO-311IEMUOJIOTMUECKUE TPeOOBAaHUS K OpraHU3alysIM BOCIUTAHUS U
00y4YeHHs, OTIBIXa W O3JIOPOBIICHHUS NETeH W MOJOICKH», YTBEPKICHHBIX MOCTAHOBICHUEM
IJIaBHOTO cCaHUTapHOro Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urnennveckre HOPMATUBBI U TPEOOBAHMSI K 0OeCIeueHUI0 0€30aCHOCTH
u (uam) Oe3BpPEeAHOCTH Ui 4YeJoBeka (PAKTOPOB Cpelbl OOUTaHHS», YTBEPKICHHBIX
MOCTAaHOBJICHUEM TJIaBHOTO caHuTapHOro Bpaya oT 28.01.2021 Ne 2;

e KOHLENIMM Pa3BUTUS MaTeMaTHYeCKOoro oOpa30BaHUs, YTBEPKJIEHHOM pacrnopsKeHHEeM
[IpaButenscrBa ot 24.12.2013 Ne 2506-p;

e 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'O O0IIEro 00pa3oBaHUsA»,

e (benepanbHON paboueld MporpaMMbl yueOHOTO Kypca «Auredpa», KOTOPBI BXOJHWT B COCTaB
yueOHOro npenmera «MaTemMaTukay.

Pabouas mporpamMma OpHUEHTHpOBaHAa Ha LEJEBble MPHOPUTETHl, CHOPMYIUPOBAHHBIE B
dbenepanbHOl pabodeil mporpaMMe BOCIUTaHUS U B pabodeil mporpamme Bocriutanus ['OBOY
MO KK «CeBepomMOpCcKuii KaAETCKUI KOPITYCH.

Anrebpa sBIsSETCS OJHHUM U3 OIOPHBIX KypCOB OCHOBHOIO 0oOIIero oOpa3oBaHMs: OHa oOecredyuBaeT
U3yYeHHe IPYTUX TUCHUIUIMH KaK €CTeCTBEHHO-HAy4YHOTO, TaK M T'YMAaHUTapHOTO LUKJIOB, €€ OCBOEHHE
HEOOXOMMO JUIS TIPOJOIDKEHHST OOpa3oBaHWs M B TOBCEIHEBHOW XW3HH. PazBuThe y oOydarommxcs
HAYYHBIX TMPEJCTABICHUH O MPOUCXOXKIACHUM U CYHUIHOCTH anreOpandeckux aOcTpakiuuii, crocobe
OTpaXeHHUsI MaTeMaTHUYecKON HayKoll sBJIE€HMH M TPOIECCOB B TMpUpOJAE U OOIIecTBE, pOJHU
MaTeMaTHYECKOTr0 MOJCIMPOBAHUS B HAYYHOM TO3HAHUHM M B IMPAKTUKE CHOCOOCTBYET (POPMHPOBAHUIO
HAay4HOTO MMPOBO33pEHMsI M KadeCTB MBIIUICHHS, HEOOXOAUMBIX [UId aJalTallMid B COBPEMEHHOM
mudpoBoM obmectBe. M3ydenue anreOpbl oOecrieuynMBaeT pa3BUTHE yMEHUS HAOII0AaTh, CPaBHUBATH,
HaXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO



00OCHOBBIBAaTh CBOM JCHCTBUS M BBIBOABI, (POPMYyNHMpOBaTh yTBepkAeHUs. OcBoeHHe Kypca airedpsl
o0ecrieunBaeT pPa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYalOUIMXCS: OHU HCHOJB3YIOT NeIyKTUBHBIC H
UHIYKTHBHBIC pacCyXKIeHHs, 0000IIeHNe U KOHKpETHU3aluio, adcTparupoBanue u anaioruto. OOyueHue
anreOpe MpeAroaraeT 3HaAuYUTEIbHBIH 00BEM CaMOCTOATENILHON NESTENBHOCTH OOYYAIOUMIMXCS, TOITOMY
CaMOCTOSITENIFHOE PEUICHHE 3aay SIBIISICTCS peau3aiei JesiTeIbHOCTHOTO IPUHIINIIA O0YYECHUSI.

B crpykType mporpammsl y4eOHOro Kypca «Anredpa» Ui OCHOBHOIO OOILIEro 0Opa3oBaHUS OCHOBHOE
MECTO 3aHUMAIOT COJEpKATEIbHO-METOJUYECKUe JMHUU: «YUucia W BbIUUCIEHUS», «Airedpandeckue
BBIPAXEHUS», «YpaBHEHUS U HEpaBEHCTBa», « DyHKImn». Kaxkaas U3 3THX coepKaTelbHO-METOANUYECKUX
JVHUN pa3BUBAETCs HA NPOTSKECHUM TPEX JIET U3yUeHHsI Kypca, B3aUMOJAEHCTBYS C APYTUMH €ro JIUHHUSMU.
B xone m3yueHust yueGHOro Kypca oOydyaromIMMCS TPUXOIUTCS JIOTHUECKH PACCyXkIaTh, HCIIOJIB30BATh
TEOPETUKO-MHOXKECTBEHHBIH fA3bIK. B CBsI3M ¢ 3TUM B IIporpamMmy y4eOHOro Kypca «Aiuredpay BKIIIOYEHbI
HEKOTOpPbIE OCHOBBI JIOTMKH, IIPEACTABICHHBIE BO BCEX OCHOBHBIX paslielax MaTeMaTH4ecKOIro
00pa30BaHys U CIIOCOOCTBYIOIINE OBJIAJCHUIO 00YYarOIIMMUCS OCHOB YHHBEPCAILHOIO MaTeMaTHYECKOIro
s3p1ka. CoJiepKaTeNbHOM W CTPYKTYpHOW OCOOEHHOCTBIO Y4EeOHOTO Kypca «Anredpay SBISETCS €ro
UHTETPUPOBAHHBII Xapakrep.

Copnepxanue nMHUU «YHucna U BBIYMCICHUA» CIIYKMT OCHOBOH Ul JajbHEUIIEro U3yYyeHHUs] MaTeMaTHKH,
CIOCOOCTBYET PAa3BUTHIO Yy OOYYarOIIUXCsS JIOTHYECKOTO MBINUICHUS, (OPMHPOBAHUIO YMEHHS
IIOJIB30BAThCSl AITOPUTMAMHU, a TaKXKe INPHOOPETEHHIO TPAKTHYECKUX HABBIKOB, HEOOXOIMMBIX IS
TIOBCEHEBHOM XM3HU. Pa3BUTHE MOHATHUS O YHCIIE HA YPOBHE OCHOBHOTO 0OIIET0 00pa3oBaHMs CBSI3aHO C
pPalMOHAIBHBIMA M HMPPAIMOHATIBHBIMU YHCIaMH, (OPMUPOBAHUEM NPEICTABICHUI O JIEHCTBUTEIHHOM
quciie. 3aBeplIeHre OCBOSHHS YUCIOBOM JIMHUU OTHECEHO K CpeAHeMY 001eMy o0pa3oBaHHUIo.

CogepxaHue JBYyX anreOpandeckux IUHUN — «AnreOpanueckue BBIPOKEHUS» U «YpaBHEHUA U
HEpaBEHCTBa» — CHOCOOCTBYeT (OPMHPOBAHUIO y OOYYAIOIIUXCS MaTeMaTHYECKOro arapara,
HEOOXOIMMOTO Uil PELIeHUs 3a7ady MaTeMaTHKH, CMEKHBIX MPEIMETOB U MPAaKTUKO-OPUEHTHPOBAHHBIX
3amad. Ha ypoBHe ocHOBHOro ooOmero o0Opa3oBaHusi y4eOHBIM Marepual TpPyHIUPYETCsl BOKPYT
palMOHATILHBIX BhIpaKEHUH. AsreOpa 1eMOHCTpUPYET 3HaYeHHE MaTeMaTUKH Kak si3blKa Uil IIOCTPOEHUS
MaTeMaTUYeCKUX MOJeNel, ONMUCaHMs IPOLECCOB U SIBJIEHMHM peadpbHOro Mupa. B 3amaunm oOyuenus
anreOpe BXOAAT TaKkKe JdajbHEWIIee pa3BUTHE aJITOPUTMHUYECKOIO MBIIIICHHUS, HEOOXOJUMOro, B
YaCTHOCTH, JJIi OCBOGHMSI Kypca MH(QOPMATHKH, M OBJIAJ€HUE HABbIKAMHU JEAYKTHUBHBIX PaCCyKICHHI.
[IpeoOpa3oBanue CUMBOJBHBIX (HOPM CIIOCOOCTBYET Ppa3BUTHUIO BOOOpa)k€HHs, CHOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPUYECTBY.

Copnepxanue (GyHKIMOHATBHO-TPa(UUECKON JTMHUM HAIEJIeHO Ha MOJydyeHue o0ydarolmMMHCS 3HaHUU O
(GYHKIMAX Kak BakHEHIIell mareMaTHuecKoW MOJENnu Jisi OMHCAaHUS W HCCIEIOBAaHUS Pa3HOOOPAa3HBIX
IPOLECCOB M fABJIEHUMH B mpupoje u obmectBe. M3yueHue maTepuana CHOCOOCTBYET pPa3BUTHUIO Y
o0yyaromuxcss yMEHHUs HCIOJIb30BaTh pa3IMYHbIe BBIPA3UTEIbHBIE CPEACTBA SI3bIKA MAaTEeMAaTUKU —
CIIOBECHBIE, CHMBOJHMYECKHE, TpaduuecKkue, BHOCUT BKJIaA B (opMHpoBaHHE NPEICTaBICHUNA O pOJHU
MaTEMATUKH B Pa3BUTHM LUBUIN3ALUU U KYJIbTYPBHIL.

CornacHo yueOHOMY IaHy, B 7—9-X Kiaccax M3ydaeTrcsl y4eOHBIH Kypc «Anredpa», KOTOPBIH BKIIOYAET
CJICAYIOIINE OCHOBHBIE pa3jieibl cojepkaHus: «Hucma u BeIYUCICHUS», «ANreOpandeckre BBIPAKECHUS,
«YpaBHEHUS U HEPABEHCTBAY, « DYHKIHUNY.

Jnist peanu3aiiiy mporpaMMbl UCTIOTIB3YIOTCS YISOHHUKH, TOMYIIEHHBIE K UCIIOIB30BAHUIO TIPH PeaTN3aluu
UMEIOIIMX TOCYJapCTBEHHYIO aKKPEIUTalUl0 00pa3oBaTeNbHBIX IMPOrpaMM HA4yajJbHOTO OOIIEro,
OCHOBHOTO  00mIero, cpeaHero oO0miero  oOpa3oBaHUS ~ OpraHU3AIUSMHU,  OCYIIECTBISIONIUMHU
00pa3oBaTeNbHYIO AESITEIBHOCTD, pUKa3oM MuHnmpocsemenus ot 21.09.2022 Ne 858:



3HeKTp0HHBIe 06pa30BaTeJIBHBIe PECYPChI, NJOMYIMCHHBIC K HCIIOJb30BAHHUIO IIPHU pCain3allui MMCIOIIUX
TOCYIapCTBEHHYIO aKKPEIUTAIMIO 00pa30BaTEIbHBIX MPOrPaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIIEro,
cpenHero odmiero oopazoBanus nprkazoM MunmnpocsemieHus ot 02.08.2022 Ne 653:

Coaep:xanue y4eOHOro npeamera

/- KJace
Yuciaa 1 BBIYHCTICHHASA

Jpobu OOBIKHOBEHHBIE U JCCSATUYHBIC, NMEPEX0] OT OAHON (GopMbl 3amucu apodeit k apyroit. [lonsTue
pPaAIMOHATILHOTO YHCJIa, 3aIUCh, CPABHECHHE, YIOPSJAOYMBAHHC PANMOHAIBHBIX YUCEN. ApU(METHYICCKHEC
JIEHCTBHSI C palliOHAIBHBIMM YHCIaMu. Perenue 3a1a4 u3 peaibHOM MPAKTUKU HAa YacTH, HA JPOOH.

CreneHb C HaTypaJbHBIM IIOKa3aTEeJIEM. OIpeAesieHne, MpeoOpa3oBaHUe BBIPAKEHUH HA OCHOBE
OTpeNeCHUs, 3auch OOJMbMUX 4Yucesl. [IpoIeHThl, 3amuch MPOICHTOB B BHJAE JAPOOM M ApOOH B BHJIC
MPOLIEHTOB. Tpu OCHOBHBIE 33/1a4M Ha MPOLIEHTHI, pEIICHUE 3a/1a4 U3 PEATbHOU MPAKTUKHU.

[IprumeHeHne NPU3HAKOB JIEIMMOCTH, Pa3JI0KEHUE HAa MHOKHUTEIN HATYPAJIbHBIX YHCEIL.

PeanbHbIE 3aBUCUMOCTH, B TOM YHUCJIE MPAMasi U 0OpaTHasi IPOMOPIHOHATEHOCTH.

AuredpanyecKkne BbIPaKeHHUs

IlepeMeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAKEHUSA C NEPEMEHHOW. JloMyCTHUMBIE 3HAYEHHS [EPEMEHHBIX.
[IpencraBienne 3aBUCHMOCTH MEXIy BelIWYyMHaMU B BuAe (opmyibl. Beraucnenus mo Qopmynam.
[TpeoOpazoBanre OYKBEHHBIX BBIPAXEHHH, TOKIECTBEHHO PaBHbIE BHIpAXEHUS, MPaBUiIa IPeoOpazoBaHus
CyMM U IIPOU3BEJCHUH, TIPaBUIa PACKPBITHS CKOOOK U IPUBEACHUS MOJTO0HBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I1OKa3aTeleM.

OnHouneHbl 1 MHOrowjeHbsl. CteneHb MHOrowieHa. Clo)eHue, BbIUMTAHHE, YMHOXEHUE MHOTOYJICHOB.
@opmyJibl COKPAIIEHHOTO YMHOXEHHMS: KBaJpaT CyMMbl M KBajpaT pa3HocTH. Dopmysia pa3zHOCTH
KBaJpaToOB. Paznoxenue MHOT'O4JICHOB
Ha MHOKHUTEJH.

YpaBHeHHUs1 M HEPaAaBEHCTBA

VYpaBHeHHe, KOpEeHb YpaBHEHUS, TIpaBUiIa MpeoOpa3oBaHus ypaBHEHUS, PABHOCHIIBHOCTh YPaBHEHUH.
JIuHeitHOE ypaBHEHHE C OAHOM NMEPEMEHHOM, YMCIO KOPHEN JIMHEMHOTO YPaBHEHUS, PELUICHUE JIMHENHBIX
ypaBHeHuM. CoOCTaBJI€HUE YpPAaBHEHUW IO YCIOBHIO 3a/ladyd. PeleHHe TEeKCTOBBIX 337a4 C MOMOUIBIO
YPaBHEHUM.

JluneliHOe ypaBHEHHE C JIByMs MEpeMEHHBIMU U ero rpapuk. Cuctema OBYX JHMHEHHBIX YpPaBHEHUH C

JIBYyMsl TIepeMEHHbIMH. PelieHue cuctem ypaBHEHHH crocobom mnojacTtaHoBKU. [Ipumepsl perieHus
TEKCTOBBIX 33]1a4 C IOMOIIIbIO CUCTEM YPABHEHUH.



DOyHKIUH

Koopaunata Toukun Ha mnpsMoil. YwucnoBble mnNpomMexyTKu. PaccrosHue Mexnay ABYyMs TOYKaMH
KOOPJAMHATHOU MPSIMOIA.

[TpsimoyronbHast cucrema koopaunat, ocu OX u Oy. AbGcumcca U OopAMHATAa TOYKM Ha KOOPIMHATHOU
wiockoctd. Ilpumepsl rpadukos, 3amaHHbBIX (opMmyiaamu. UTeHHe TpapUKOB pealbHBIX 3aBHCHUMOCTEH.

[Tonsitue ¢ynkuuu. I'paduk pynkmuu. CpoiictBa ¢yHkuuid. JIuneiinas ¢ynkmus, ee rpaduk. ['paduk
Gynkmn Y = |X|. ['paduueckoe penieHne TMHEWHBIX YPaBHEHH U CUCTEM JIMHEHHBIX YPABHEHHH.

8- KJIacC

Yuciia 1 BbIYMCICHUA

KBanpathusiii xopeHb u3 uyucia. [lonstue o0 wuppauvoHanbHOM uyucie. JlecaTuuHble NPUOIMKEHUS
UppalMoHaIbHBIX uMcen. CBoicTBa apU(PMETHUYECKUX KBaJpaTHBIX KOpPHEH M HUX NPUMEHEHHE K
IpeoOpa30BaHNIO YUCIIOBBIX BBIPAXKEHUM U BHIYUCICHUSIM. [leficTBUTENbHBIE YHCIIA.

CreneHs ¢ 1e7IbIM [T0Ka3aTeIeM U ee cBolicTBa. CTaHJapTHas 3alKCh YKUCIIA.

Anredpanyeckne BbIPaKeHUS

KBaI[paTHbIﬁ TPCXWICH, pa3JIOKCHHUC KBAAPATHOT'O TPCXYJICHA HA MHOKHUTCIIN.

Anrebpanyeckas JpoOb. OCHOBHOE CBOWCTBO anreOpamveckoil apoou. CrokeHue, BBIYUTAHUE,
YMHOXEHUE, JIeNIeHne anredpandeckux apobeil. ParinoHanbHbie BRIpaKEHUS U UX TPeoOpa3oBaHue.

YpaBHeHHUs] M HEPABEHCTBA

KBangpatHoe ypaBHeHue, QopMmysa KOpHeH KBajapaTHoro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUH, CBOAAIIUXCA K IMHEHHBIM U KBaapaTHbIM. [IpocTeiinne qpoOHO-paloHaIbHbIE YPABHEHMUSL.

I'paduueckass MHTEpIpeTalysi yYpaBHEHUH C JAByMs MEPEMEHHBIMH M CHCTEM JIMHEHHBIX ypaBHEHUH C
JBYMsI IepeMeHHbIMU. [IprMeps! pelieHus: CUCTEM HETMHEHHBIX YPaBHEHUH ¢ ABYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 337124 AJIreOpanuecKuM CIIoCOOOM.

HucnoBsle HEpaBEHCTBA U UX cBOWcTBa. HepaBeHCTBO ¢ 01HOM nepeMeHHONW. PaBHOCMIIBHOCTh HEPABEHCTB.
Jlunelinble HEPABEHCTBA C OJIHOM NepeMeHHOM. CuCTEeMBbI INHEMHBIX HEPABEHCTB C OJIHOM NIEPEMEHHOM.

DOyHKIUHA

[Tonsitne ¢dynkmuu. OOmacTh ompeneneHus W MHOXKECTBO 3HaueHWH (yHKIuU. CrocoObl 3amaHus
GYHKITHIA.

I'padpuk PyHkuuu. Yrenue cBoilcTB QyHkMu 1o ee rpaduky. Ilpumepsl rpadukoB QyHKIMIH,
OTpaKAIOIKX peabHbIE TIPOLECCHI.

OyHKUUY, OIMUCHIBAIOUIME MPSAMYI0O M OOpaTHYIO IPOMOPIUOHANBHBIC 3aBUCHMOCTH, WX Tpa(UKH.
OyHKIUA Y = X3, Y = X3,y = VX, y = [X|. padudeckoe peiieHre ypaBHSHUI 1 CHCTEM ypaBHEHHUIA.



L]
O-i1 kJacc
Yucia 1 BbIYUCICHUS
PannonanpHble 4YHCIIa, HWppalMOHAIBHBIC YHCIA, KOHEYHBIE M OECKOHEYHBIC JIECSITHYHBIC JIPOOH.
MHOKeCTBO JEHCTBUTEIBHBIX YHCEN, JCUCTBUTEIbHBIC YMCIA KaK OCCKOHEUYHBIC JECATUYHBIC IPOOH.
B3auMHO 0OHO3HAYHOE COOTBETCTBHE MEXKIY MHOMXECTBOM JIEHCTBHUTEIBHBIX YHCET W KOOPAWMHATHOM
IPSIMOM.
CpaBHEHHE TCUCTBUTEIBHBIX YHCEII, apU(METHUECKHIE TCUCTBUS C ICUCTBUTEIIHHBIMH YHCIaMHU.

Pa3meprl 00bEKTOB OKPYKAIOIIET0 MUPA, JUIMTEILHOCTD IIPOLIECCOB B OKPY>KAIOLIEM MHpE.

[TpubmmkeHHOe 3HAUYE€HUE BEIMYMHBI, TOUHOCTh MpuoOmmxkeHus. Oxpyriaenue uucen. [Ipukuaka u oneHka
pe3yJIbTaTOB BHIYMCIICHHI.

YpaBHeHUs] M1 HEPABEHCTBA
Jluneiinoe ypaBHeHue. Pelienne ypaBHEHUH, CBOAAIINXCS K TUHEHHBIM.

KBanpartHoe ypaBHeHue. PemieHune ypaBHEHUH, CBOIALIMXCSA K KBaJpaTHbIM. bUkBajpaTHOe ypaBHEHHE.
[IpuMeps! penieHust ypaBHEHUM TPETHEN U YETBEPTOM CTEIIEHEN PA3JI0KEHUEM Ha MHOKHUTEIH.

Penienue npoGHO-palOHaIbHBIX YpaBHEHUH. Pelienue TekcToBbIX 3ajau anredpandeckuM METOA0M.
VYpaBHeHUE ¢ IBYMs MEPEMEHHBIMU U ero rpaduk. PemeHue cucreM IByX JTUHEWHBIX YPAaBHEHHUH C IBYMs
IIepeMEHHBIMU. Pemienne cucreM OByX ypaBHEHUMH, OJHO M3 KOTOPBIX JMHEHHOE, a APYyroe — BTOPOU
crenenu. ['paduyeckas MHTEpNpETALUs CUCTEMbl ypaBHEHUH C IByMsI IEPEMEHHBIMH.

Penienune TeKCTOBBIX 3a/1a4 aJireOpanyeckiuM CocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne MMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHON. Penenne cucTeM JTMHEHHBIX HEPABEHCTB C OJHOU
nepemeHHo#l. KBagpaTHble HepaBeHCTBa. ['paduyeckas MHTEpIpeTalusi HEPABEHCTB U CUCTEM HEPaBEHCTB
C ABYMS IEPEMEHHBIMH.

DOyHKIUHA

KBanpartuunas ¢ynkius, ee rpadguk u cpoictBa. [lapaGona, KoOpAuMHATHI BEpUIMHBI NapaboJibl, OCh
CUMMETpUHU NapaboJIbl.

I'paduxn dyskmumii y = kx, y =kx + b, y = k/x, y = X%, y = X, Y = |X| i ux cBoiicTBa.
YucaoBble MOCIET0BATETHHOCTH U POrPeccHn

[TonsTHE YMCIOBON MOCIEAOBATEIHHOCTH. 3aJaHUE TOCIEAOBATEIBHOCTH PEKYPPEHTHOW (GopMynol u
dbopmyII0ii N-TO YIIeHA.

Apudmerndeckass W TeoMeTpuyeckas mnporpeccuud. DopMmyiabl N-TO WieHa apuMETHUYECKOW W
T€OMETPUYECKON MIPOTPECCUi, CyMMBI IIEPBBIX N-X YJICHOB.



N3o0pakeHne 4IeHOB apU(PMETUYECKOH W TeOMETPUYECKOM Nporpeccuii TOUYKaMd Ha KOOPAMHATHOMN
MJIOCKOCTH. JIMHEHHBIN U SKCIOHEHIHATBHBIN pOCT. CII0KHBIE MPOLIEHTHI.

IlnaHupyemMble pe3yabTaTbl 0CBOECHHUS
MPOrpaMMBblI

JIMYHOCTHBIE Pe3yJIbTATHI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS IPOrpaMMBbl Y4eOHOTO Kypca « Anredpa» XapaKTepH3yrTCs:
1) naTpHOTHYECKOEBOCTTUTAHNE:

e IMIPOSIBJICHUEM MHTEpPECAa K IPOLIJIOMY M HACTOAIIEMY POCCHUMCKONM MaTEMaTHUKH, LIEHHOCTHBIM
OTHOIIEHHEM K JOCTH)KCHHUSAM POCCUHCKHX MAaT€MaTUKOB M POCCHHCKONM MaTeMaTH4YeCKOU
IIKOJIBI, K HCITOJIb30BAHMIO ATHX JOCTHKEHHUN B IPYTHX HayKax W MPUKIAIHBIX cepax;

2) rpakIaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHME !

e TOTOBHOCTHIO K BBINOJIHEHUIO OOS3aHHOCTEW TpakJaHWHA M peaju3allid €ero Ipas,
MIPEJICTaBJIEHUEM O MAaTEeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS paA3IUYHBIX CTPYKTYP,
SIBJICHUH, MPOLIEAYp T'PaKAaHCKOro odiiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXJIEHUIO ITUYECKHX TMPOOJIEM, CBSI3AaHHBIX C NMPAKTUYECKUM IPUMEHEHUEM JIOCTHIKCHUHI
HAyKH, OCO3HAaHUEM BaXKHOCTH MOPAJIBHO-3TUYECKUX IIPUHLIUIIOB B I€ATEIbHOCTH YUEHOTO;

3) Tpy10BOEBOCIIMTAHHE!

e YCTAaHOBKOW Ha aKTUBHOE Y4YacTHE B PEIICHUH NPAKTHYECKHUX 3a7Ja4 MaTeMaTU4YeCKOM
HaIMpPaBIEHHOCTH, OCO3HAHHWEM BAaYKHOCTH MAaTeMaTUYeCKOro 0O0pa3oBaHUs Ha MPOTSHKEHUU BCei
KU3HH JIJIs1 YCTIEITHON MPO(PECCUOHAIBHON NIEATETFHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHWEM HWHANBUAYATbHOH TPACKTOPHUH OOpa3oBaHUS W
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYEeCKOeBOCIIUTAHME!

e CHOCOOHOCTBIO K AMOLIMOHATILHOMY U 3CTETHYECKOMY BOCHPHUATHIO MaTeMaTHYECKHUX OOBEKTOB,
3a/a4, PpELICHWM, pacCyXIEHUH, yMEHMEM BHUAECTb MaTEMaTHMUECKHE 3aKOHOMEPHOCTU B
UCKYCCTBE;

5) HeHHOCTHHAYYHOTONIO3HAHMSA .

e OpHUCHTAIMEH B IEATEIHHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX MPEJCTaBIeHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YeJIOBEKAa, MPHUPOABI U OOIIECTBA, MOHUMAHUEM MaTeMaTHYECKOMN
HAayKd Kak cgepbl YeIOBEUeCKOW esTeNbHOCTH, STaloB €€ Pa3BUTHS W 3HAYMMOCTH IS
pPa3BUTHUS [UBUJIN3AINN, OBJIAJICHUEM S3BIKOM MAaTEeMaTHKH U MAaTeMAaTHYECKOW KyJIbTypOH Kak
CPEICTBOM IIO3HAHUSI MHUpPA, OBJAJEHUEM MPOCTEUIIMMH HaBbIKAMU HCCIEIOBATEIbCKOMN
JEeITEIBHOCTH,

6) ¢usnueckoe BocnuTanue, (GoOpMUPOBaAHHE KYJbTYPbI 3I0POBbS W 3MOIMOHAJILHOIO
0J1aroNmoTyyus:



e TOTOBHOCTHIO IMPHUMEHSATh MAaTeMaTHYECKHWE 3HAHUS B HHTEPECAaX CBOETO 3J0POBBS, BEICHUS
370poBOro o0pa3za >KU3HM (310pOBOE MUTAaHUE, COATAHCHPOBAHHBIN PEXUM 3aHATUI M OTHbIXa,
peryisipHas pusndeckas akTHBHOCTB), c(DOPMHPOBAHHOCTHIO HaBbIKA pedeKcuu, NpU3HAHUEM
CBOETO IpaBa Ha OMIMOKY M TAaKOTO K€ ITPaBa IPyroro 4eIoBeKa;

7) 3K0JIOTHYECKOEBOCITUTAHUE!

e OpHUCHTAIMCHi HAa NPUMEHEHHE MAaTEMAaTHYECKUX 3HAHWH IS pelICHHs 3ahad B 00JacTH
COXPAHHOCTH OKpY’KaloIIed Cpe/ibl, IUIAHUPOBAHUS IMOCTYIKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICACTBUI [UI OKPYXAIOLIeH Cpelibl, OCO3HAHHEM TJI00aJBHOTO XapakTepa 3KOJIOTHYECKUX
po0JIeM U yTel UX PEIICHNUS;

8) amanTanus K U3MEHSIOUIUMCS YCJIOBUSIM COMUAIBLHON ¥ MPUPOJIHON Cpebl:

e TOTOBHOCTBIO K JCHCTBHUAM B YCIOBUAX HEONPEIEICHHOCTH, MOBBILIEHUEM YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO AESITEIbHOCTh, B TOM YMCJIE YMEHUS YUUTHCS Y JPYIHX
moael, mpuodpeTaTb B COBMECTHOM JESATEIIbHOCTH HOBBIC 3HAHWS, HABBIKW U KOMIIETEHIIUH U3
OTIBITA JPYTHX;

e HEOOXOAMMOCTHI0O B (OPMHUPOBAHMU HOBBIX 3HAHUI, B TOM uucie (HOpMyIHpPOBATh HUICH,
MOHSATHSI, TUIIOTE3bl 00 OOBEKTaX U SBJICHUSAX, B TOM UHCJIE paHEE HEU3BECTHBIX, OCO3HABaTh
neUIUTHl COOCTBEHHBIX 3HAHUI M KOMIIETEHIIUH, IJIAHUPOBATh CBOE Pa3BUTHE;

e CIHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHHUMATh CTPECCOBYIO CUTYALUIO Kak
BBI30B, TpEOYIOIUN KOHTPMEP, KOPPEKTHPOBATh MPUHUMAEMbIe pEIICHUS U JeHUCTBUA,
(GbopMyIHpPOBATH U OLEHUBATH PUCKHU U MOCIIEACTBUS, JOPMHUPOBATH OIIBIT.

MeTaleeI[MeTHI)Ie PE3yabTaTbl

ITo3HaBaTeIbHBIE YHUBEPCAJBHBLIC y‘leﬁl—[l)le JeHCcTBUS

ba3oBblenornyeckueneiicTBusi:

BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHbBIE NMPU3HAKKM MATEMaTHYECKHUX OOBEKTOB, MOHSATHUH,

OTHOLICHUHA MEXIYy HOHATHAMH, (OPMYIHPOBaTh ONpEIENCHHUs] MOHATUH, yCTaHaBIHMBATh

CYILIECTBEHHBIN MPHU3HAK KJIacCU(UKALUK, OCHOBAHUS JUIsl O0OOIIEHNS U CPaBHEHUS, KPUTEPUU

IIPOBOJIUMOIO aHAJIN3a,

BOCIIPUHUMATh, (OpPMYJIMpPOBaTb M NpeoOpa3oBbIBaTh CYXJIEHUS. YTBEpAUTENbHbIE U

OTpHULaTeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISBIISITh MaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUHs B (paKTax, JaHHBIX,

HaOJIIOJIEHUSAX U YTBEPXKACHUAX, NMpeasiaraTb KPpUTEpUU /JIs BBISIBICHHUS 3aKOHOMEPHOCTEH W

IIPOTUBOPEYUN;

e JleNaThb BBIBOJBI C HCIIOJNb30BAaHHMEM 3aKOHOB JIOTUKH, JEOYKTHUBHBIX W HHIYKTUBHBIX
YMO3aKJIIOUE€HNH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e pa30bupaTh JOKa3aTeIbCTBA MATEMATHUYCCKHX YTBEpPXKACHUH (MpsAMBIE W OT MPOTHBHOTO),

IPOBOJUTH  CAaMOCTOSITEIbHO  HECIOXKHBIE  JTOKa3aTeIbCTBA  MaTeMaTHMYeCKUX  (PaKToB,

BBICTpAauWBaTh apryMEeHTallMlo, MNPUBOIUTH MpPUMEPhl UM KOHTPIPUMEPHI, OOOCHOBBLIBATH

COOCTBEHHBIE PACCYXKICHUS,

BBIOMpATh CHOCO0 perieHus: y4eOHO#H 3amadyn (CpaBHHBATh HECKOJBKO BapHUAHTOB peEIICHHS,

BBIOMpATh HAHOOJIEE MOAXOASANINN C yYETOM CAMOCTOSTEIILHO BBIJICTICHHBIX KPUTEPUER).

Ba3oBblencciienoBaTejILCKueIeCTBHA .



UCIIONIb30BAaTh BOMPOCHl KaK HCCIENOBATEIbCKUI WHCTPYMEHT TO3HaHUSA, (OPMYIUPOBATH
BOIPOCHI, (DUKCHPYIOIIKE MPOTHBOPEUNE, TPOOJIEMY, CAaMOCTOSATEIHLHO YCTaHABIMBATh HCKOMOE
U AaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHUE;

MPOBOJMTH 0 CAMOCTOSITEJILHO COCTABJICHHOMY ILIaHY HECIOXHBIA IKCIIEPHUMEHT, HEOOJbIIOS
WCCIICIOBAHUE [0 YCTAHOBJIICHUIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa, 3aBUCHUMOCTEH
00BEKTOB MEXTy COOOH;

CaMOCTOSITENILHO (hOopMyIHpoBaTh OOOOIICHMST W BBIBOJBI IO pe3yJbTaTaM MPOBEICHHOTO
HAOJII0JICHUs, UCCIICAOBaHNS, OLICHUBATh JOCTOBEPHOCTh IMOJTYYCHHBIX PE3yJIbTATOB, BHIBOJAOB U
000011eHNIT;

IIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAKKE BBIJIBHIaTh IMPEANOIOKECHHS O €ro
Pa3BUTUU B HOBBIX YCIOBHSIX.

Paborta ¢ unopmanmeii:

BBISIBIISITh HEAOCTATOYHOCTh M W30BITOYHOCTh WHGPOpPMAIMK, TAHHBIX, HEOOXOAMMBIX JUIS
pellIeHns 3a1a4H;

BBIOMPATh, aHATM3UPOBATH, CHCTEMATU3UPOBATh M HHTEPIIPETUPOBATH HH()OPMAIHIO Pa3IHYHBIX
BUJIOB U (OPM IIPEJCTABICHHUS;

BbIOMpaTh (hOpMy IpesicTaBlIeHUs] HTHPOPMALUU U WIUIIOCTPUPOBAThH PEIIaEMble 337aul CXeMaMH,
JrarpaMMaMy, MTHOM rpaduKoi 1 UX KOMOMHAIUSAMU;

OLICHMBAaTh HAJEKHOCTb HH(OpPMALMM 10 KPUTEPUSIM, MPEAJOKEHHbIM YUUTEIEM WIH
c(OpMyYITHPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHI/IKaTI/IBHI)Ieyl—[l/lBepca.]]l:l—[bley‘leﬁl—[ble}leﬁCTBHH:

BOCIIPHHUMATH U (OPMYJIMPOBATH CYXKICHHUS B COOTBETCTBUH C YCIOBHSAMH U IEISIMH OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MMChbMEHHBIX TEKCTaX, aBaTh
MOSICHEHHSI 110 XO/Iy PELICHUS 33]1aui, KOMMEHTHPOBATh IMOJIyUYEHHBIN pe3yIbTaT;

B X0j1e 00CY K/ICHUS 3a71aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMO TEMbI, IPOOJIEMBI, PelIaeMoi
3aJauM, BBICKA3bIBaTh WJICH, HAIICIICHHBbIC HA MOUCK PEIICHHs], COMIOCTABIATh CBOU CYXKICHHUS C
CYXJICHUSIMH JIPYTHX YYaCTHHKOB JHajiora, oOHapy>KMBaTh pPa3jMude W CXOJCTBO IMO3UIIMIA, B
KOPPEKTHOH opMe GOopMyITMPOBATH Pa3HOTIIACHS, CBOM BO3PAXKCHUS,

NPEJCTaBIATh PE3yJbTaThl PEIICHUs 3a7a4yd, OJKCICPUMEHTa, WCCICIOBaHUs, IPOEKTa,
CaMOCTOSITENILHO ~ BBIOMpaTh (opMaT BBICTYIUIGHHS C YYETOM 3ajJad MpE3eHTAlUd |
0CcOOEHHOCTEH ay TUTOPHH;

MOHMMaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIAMBHIYaJIbHONH pabOTHI TMpHU
pellieHNH yYeOHbIX MAaTeMaTHUECKUX 33]1ad,

NPUHUMATD 11€J1b COBMECTHOM JESATEIbHOCTH, IJIAHUPOBATh OPraHU3AIlMI0 COBMECTHOU paboTHI,
pacrpeneniath BHIbI padOT, JOrOBapHBaThCSA, OOCYXJaTh MPOIECC U Pe3yiabTaT paldoOThI,
000011aTh MHEHHS HECKOJIBKUX JIFOJIEH;

y4acTBOBATh B TPYMIIOBBIX popmax padboThl (00CYkIeHHS, 0OMEH MHEHHUSIMH, MO3TOBBIC IITYPMbI
U JIp.), BBIMTOJHATH CBOKO YacTh pabOTHl U KOOPJAHHUPOBATH CBOM JCHCTBHUS C IPYTMMHU YICHAMHU
KOMaHJIbl, OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OOMUI MPOAYKT TIO KPHUTEPHUSM,
cOpMyITHPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

PeryasiTuBHBIC YHUBepcaJbHbIe y4eOHbIe eiicTBUSA

Camoopranmn3anus:

CaMOCTOSATENIFHO COCTABIIATH IUIAH, AITOPUTM PEIICHMs 3aqadd (WM ero 4Yacth), BHIOMPATh
CIOCO0 pemIeHUs] € Y4YeTOM HMEIOIIMXCS pEecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C yUeTOM HOBOM MH(pOpMAIIHH.



CaMOKOHTPOJIb, IMOIMOHAILHBIHHTE/JICKT !

e BIQJETh CIOCOOAMH CAMONPOBEPKH, CAMOKOHTpOJII Tpolecca W pe3ylbTara peLIeHUs
MaTeMaTU4ECKOH 3aJauH;

e IMPEIBUAECTb TPYAHOCTH, KOTOpPbIE MOIYT BO3HMKHYTh IIPM PpEUIEHMM 3aJaud, BHOCHUTH
KOPPEKTHBBl B JEATEIbHOCTb Ha OCHOBE HOBBIX OOCTOATENbCTB, HAWJCHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3yJIbTaTa IEATEIbHOCTH IOCTABICHHOM LIEJIH U YCIOBUSIM, OOBSICHSTH

MPUYMHBI  JIOCTIDKEHUS WJIM HEJOCTHIKCHHS IIeJTM, HaXOJIUTh OIMMOKYy, JaBaTh OILCHKY
MPUOOPETEHHOMY OIIBITY.

IIpeaMeTHBIE pe3yJabTAThI

7-# KRJIace
K koHIly 00yuyeHus B 7-M KJiacce 00y4aroUIUiics MOTYYUT CISAYIONUE MPEAMETHBIE PE3yIbTaThI.
Yuciaa 1 BLIYUCIECHUSA

BI)IHOJIHSITI), coucTasd YCTHBIC W IHMCBMCHHBLIC IIPHUEMBEI, apI/I(i)MeTI/I‘-IeCKI/IC I[CﬁCTBPISI C parOHAJIbHBIMHU
qucjiaMu.

HaxoauTe 3HaueHUs1 YMCIOBBIX BBIPAXXEHUI, IPUMEHATh Pa3HOOOpa3HbIe CIIOCOObI U IPUEMBbI BEIUMCIICHUS
3HaYeHUU APOOHBIX BBIPAKECHUH, COIEPKAIINX OOBIKHOBEHHBIC U JIECTHYHBIE IPOOH.

[epexomuth OT omHOW (OPMBI 3amuCH YUCeN K JApyroi (mpeoOpa3oBHIBATH ACCATHYHYIO JpPOOb B
OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JCCSITUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUYHYIO JIPOOB).

CpaBHHMBATH U yHOPSAI0UYUBATH PAIIMOHATIBHBIE YHCTIA.
OKpyrnaTh yncha.

BpINONHATE NPUKHUIKY M OLIEHKY pPE3YyJIbTaTa BBIYMCIICHWM, OLEHKY 3HAYEHWM YHCIOBBIX BBIPAKECHMI.
BrInonHATE JENCTBUA CO CTEIICHSAMHU ¢ HATYyPaJIbHBIMU IIOKA3aTEIIAMU.

[IpuMeHATh NpHU3HAKK IETUMOCTH, PA3JIOKEHUE HA MHOKHUTEIIN HATyPAJIbHBIX YUCEN.

Pemate MIPAaKTUKO-OPHUEHTUPOBAHHBIE 3a/1a4u, CBSI3aHHBIE c OTHOILLIEHUEM BEJINYMH,
IIPONOPLUUOHAIBHOCTBIO BEJIMYUH, IIPOLICHTAMU, HHTEPIIPETUPOBATE PE3YJILTATHI PELICHUS 3a7a4 C y4eTOM
OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH paccMaTpUBAaEMbIX OOBEKTOB.

Auredpanyeckune BbIpasKeHHUs

Hcnonp3oBare anredpanyeckyro TEPMHHOJIOTHIO U CHMBOJIMKY, NPHUMEHATh €€ B MPOLECCe OCBOSHUS
y4eOHOro MarepHara.

HaXOJIHTI) 3HAYCHUA 6YKBCHHBIX BBIpa)KeHI/If/’I IIpU 3aaHHBIX 3HAYCHHUAX IEPCMCHHBIX.

Brinonaare HpeOGPaSOBaHI/ISI HCJIOTO BBIPAXKCHUA B MHOI'OYJICH IIPUBCACHUCM HO,[[O6HLIX cJIaracMablX,
PacCKpBITHEM CKOOOK.



BrInoNnHATE YMHOKEHUE OJTHOYJICHA HA MHOTOWICH M MHOTOYWICHA Ha MHOTOWIEH, IPUMEHATH (POPMYJIBI
KBaJlpaTa CyMMbI U KBaJlpaTa pa3HOCTH.

OcymiecTBIATh pa3ioKeHUe MHOTOWIEHOB Ha MHOKUTENIU C IOMOIIbI0 BBIHECEHMs 3a CKOOKM 0OLIero
MHOXHTEJIsI, TPYIIUPOBKU CIIaraeMbIX, IPUMEHEHUS (JOPMYII COKPAIIEHHOT'O YMHOKEHHUS.

[IpuMeHnsaTh npeoOpa3zoBaHUs MHOTOUYJICHOB ISl PEUICHUS Pa3IMYHBIX 3a/lay U3 MaTeMaTHKHU, CMEXKHBIX
MPEIMETOB, U3 pPEalbHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENCHEN C HATYpaJIbHBIMU TMOKA3aTEISIMU JJIsl IPE0Opa30BaHMs BIPAKESHUH.
YpaBHeHHUs M HEPABEHCTBA

Pewats sMHENHBIE ypaBHEHUS C OJHOW IIEPEMEHHOMW, IPUMEHsS IIpaBUia IEPEX0Aa OT HCXOAHOIO
YPaBHEHHUs K paBHOCWIbHOMY eMy. IIpoBepsTh, sBisieTcs 1 YMCII0 KOPHEM yPaBHEHUS.

[TpumensTh rpaduyeckre METOABI P PEIICHUH JTHHEHHBIX YPaBHEHUH U MX CHCTEM.
[MonGupaTh mpuMepsI Map Yuced, SBISIOUINXCS PEIICHUEM JTMHEWHOTO YPAaBHEHHS C IBYMSI IEPEMEHHBIMHU.

CTpouTh B KOOPAWHATHOH IJIOCKOCTU TpayK JTUHEHHOTO YPAaBHEHHS C JIBYMsI IIEPEMEHHBIMH, MOJIb3YsCh
rpauKoOM, IPUBOAUTE PUMEPHI PELICHNUS YPaBHEHHUS.

Pemate crctembl IBYX JTMHEWHBIX YPaBHEHUH C ABYMS IIEPEMEHHBIMH, B TOM YHCIIE TPpadUIECKH.

CocTaBnsTh U peliaTh JIMHEHHOE ypaBHEHHE WM CUCTEMY JIMHEWHBIX ypaBHEHUH IO YCIIOBHUIO 3aJayH,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H IOJTYYEHHBIN pe3yJIbTar.

DOyHKIUH

N3o0paxaTh Ha KOOPAMHATHOW NPSMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM KOOpJIWHATAM, JIyYH,
OTPE3KH, NHTEPBAJIBI, 3aMMUCHIBATh YHNCIOBHIE MPOMEKYTKU Ha anreOpanieckoM s3bIKe.

OTMedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKM MO 33JaHHBIM KOOpAWHATaM, CTPOUTH IpauKH JIMHEHHBIX
dyukmii. CTpouTh rpapuk GyHKIuu y = [x|.

OnucelBaTh ¢ IIOMOIIBIO q)YHKIII/Iﬁ M3BCCTHBIC 3aBUCHUMOCTU MECXKAY BCIMYMHAMHM. CKOPOCTH, BPEMI,
pacCTodHuEC, ICHA, KOJIMYCCTBO, CTOUMOCTD, ITPOU3BOAUTCIILHOCTL, BPCMH, 00BeM pa60TBI.

Haxoauts 3HaueHne QyHKIIMU IO 3HAYEHUIO €€ apryMeHTa.

[Tonnmats rpaduueckuii ciocod npeacTaBIeHUs U aHaau3a HHGOpMaluu, U3BJIEKaTh U HHTEPIPETUPOBATH
UHPOPMALINIO U3 TPAPHUKOB PeaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

8-1 KJacc
K koHIty 00y4ueHus B 8-M KJ1acce 00yUaIONIHICS MOTYIUT CISAYIONIUE MPEAMETHBIC PE3yIIbTaThI.
Yucya 1 BLIYUCIECHHUS

Hcmonp3oBatk HadalabHBIC OpeaACTaBJICHUA O MHOXCCTBC ﬂCfICTBHTeHBHBIX quceil IJjid CpaBHCHMU,
OKPYTJICHUS U BBIYMCIICHUH, N300pakaTh ICUCTBUTEIBHBIC YMCIIA TOYKAMHA Ha KOOPAHMHATHOM MPSMOH.



[IpumensaTh MOHATHE apU(YMETHUECKOro KBAIPaTHOTO KOPHSA, HAXOIUTh KBaJpaTHbIE KOPHHU, HCIIOIB3YS
IpyU HEOOXOAMMOCTH KaJIbKYJIATOP, BBINOJHATh IPe0Opa30OBaHUs BBIPAXKEHUMN, COIEpkKAIIUX KBaJpaTHbIE
KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp3oBatk 3amucy OOJIBIINX U MAJIBIX YMCET C TOMOIIBIO AECATHYHBIX Ipo0Oeii u crenenei yncia 10.

A.]Ireﬁpanqecmle BbIPAKCHUA

HpI/IMeHHTI) IIOHATHUC CTCICHU C LOCJIbIM II10Ka3aTCI€M, BBIIIOJIHATH Hp606pa3OBaHI/I${ BBIpa)KeHPIfI,
COACPpKAMX CTCIICHHU C LCJIbIM IMOKA3aTCIICM.

BBINONHATE TOXAECTBEHHBIE MIPEOOPa30BAHNS PALIMOHAIBHBIX BBIPAXKEHUM HAa OCHOBE IpaBWJI ACUCTBUN
HaJl MHOIOWIEHAMH U alre0pandeckuMu ApoOsiMH.

PacknagwsiBaTh KBa,Z[paTHBIfI TPCXYICH Ha MHOXHTCIIN.

[IpumensaTs npeoOpa3oBaHUs BBIPAKEHUN AJI PELIEHUS Pa3IMYHbIX 3a/ad U3 MATEMaTUKH, CMEXKHBIX
IIPEIMETOB, U3 PEAIbHON IIPAKTUKHU.

YpaBHeHUs] M1 HEPABEHCTBA

Pewiats sMHeElHbBIE, KBaJpaTHbIE YPAaBHEHUS U PAallMOHAIbHBIC YPABHEHMS, CBOIALIUECSA K HUM, CUCTEMBI
JIBYX YPaBHEHHM C JIByMs IIEPEMEHHBIMU.

[TpoBoaMTH mpoOCTENIINE UCCIENOBAHUS YPAaBHEHUN U CUCTEM YPaBHEHHUH, B TOM YUCJIE C IPUMEHEHUEM
rpaguyYecKuX MPeaCTaBICHUH (yCTaHABIMBATh, UMEET JIM YPaBHEHHE WIIM CHCTEMa YPaBHEHHI PELICHUS,
€CJIM MMEET, TO CKOJIBKO, H TIp.).

[lepexoauTe OT ciOBeCHOH (QOPMYIHMPOBKHM 3aJjauyd K €€ ajareOpandyeckol MoJenu C MOMOILBIO
COCTABJICHUSI YPaBHEHHsI WM CHCTEMBl YPAaBHEHMI, MHTEPIPETHPOBATH B COOTBETCTBHM C KOHTEKCTOM
3a/1a4M MOJTYYEHHBIN pe3yJIbTar.

IIpuMeHATH CBOMCTBA YUCIIOBBIX HEPABEHCTB ISl CPABHEHUs, OLIEHKH, PELIaTh JTUHEHHBIC HEPABEHCTBA C
OJIHOM TepeMeHHOM M HUX CHCTEMbl, JaBaTh TIpaQHUUECKyl0 WJUIIOCTPALIMI0O MHOXKECTBA pEIIeHUN
HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUUHA

[ToHMMaTh ¥ MCHOJIB30BaTh (PYHKIIMOHAIBHBIC IOHSATHS U A3bIK (TCPMHHBI, CAMBOJIMYECKUE 0003HAUCHNU),
OTIpeNieNATh 3HaueHue (PYHKLUH 110 3HAUECHUIO apryMEHTa, ONPeAesATh CBOMCTBA (YHKIMU MO ee rpaduKy.

Ctpouts rpaduky dMeMeHTapHbIX GyHKIMA Buga:y = K/X, Y = X2, y = X%, y = |X|, y = VX. OnmcsiBath
CBOMCTBa YUCIIOBOH (D)YHKIIUH IO €€ TpaduKy.

9-i1 K1acc
K xoniy o0yuenust B 9-m ki1acce 00ydaronuiics MOIyYuT cleAyIoNue MpeMETHBIE Pe3yIbTaThI.
Yucia 1 BLIYUCIECHHUS

CpaBHUBATH U YIIOPSAIOUMBATH PAllMOHAIBHbBIE U UPPALIMOHAIIbHBIE YUCIIA.



BrimonasaTs apmbMeTqucxne ,Z[eI\/'ICTBI/IH C paOHAJIBbHBIMH YHUCJIaMH, COYCTAsA YCTHBIC WM NHCbMCHHBIC
IMPUEMBI, BBIIIOJIHATE BEIYUCIICHUA C UpPAUOHAJIbHBIMHA YU CJIaMU.

Haxoguth 3Ha4eHMsI CTENEHEH € LEIBIMU ITOKA3aTeIsIMU W KOPHEW, BBIYMCIATH 3HAYEHUS YHUCIIOBBIX
BBIPAKCHUI.

OKpyriTh EUCTBUTENIbHBIC YKCIIA, BBINOJHATH NMPUKUAKY pe3yJbTaTa BBIYUCICHUN, OIEHKY YHMCIIOBBIX
BBIPAXKEHUI.

ypaBHeHI/IH H HEPABCHCTBA

Pemate nuHeliHbIe M KBaJgpaTHBIC YpaBHEHHs, YPaBHEHHUsS, CBOAAILIMECS K HUM, MPOCTEHIIHE APOOHO-
panuoOHaIbHBIE YPABHEHUS.

Pemars cuctembl ABYX JIMHEHMHBIX ypaBHeHI/Iﬁ C AByM: IICPECMCHHBIMU U CHUCTEMBI IBYX ypaBHCHHﬁ, B
KOTOPBIX OAHO YPAaBHCHUC HEC ABJIACTCA JIMHCIHBIM.

Pemate TekcTOBBIE 33aUH aNTreOpandyecKuM CIoCOOOM C IOMOULIbIO COCTABICHUS YPABHEHUSI UM CUCTEMBI
JIBYX YPaBHEHHM C JIByMs IIEPEMEHHBIMU.

[IpoBoauTh IpOCTEHIINE UCCIECAOBAHUS YPABHEHUM M CUCTEM YPaBHEHHH, B TOM YHUCIIE C IPUMEHEHUEM
rpadudeckux mpeacTaBieHuid (yCTaHABIMBATh, UMECT JM yPAaBHCHUE WJIM CHCTEMa ypaBHEHHUI pelIeHUs,

€CII UMEET, TO CKOJIbKO, H TIP.).

Pemats nuHeliHble HepaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300pakaTh pEIICHWE HEPABEHCTB Ha
YHUCJIOBOM NMPSIMOM, 3aIUCHIBATh PEIICHNE C IIOMOIIBIO CHMBOJIOB.

Pemath cucTeMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIIUE KBAJIPAaTHOEC HEPABEHCTBO,
U300pakaTh pEIICHHE CHCTEMbl HEPABEHCTB HA YHCIIOBOM TPSMOH, 3alUCHIBAaTh PEUICHUE C MOMOIIBIO
CHMBOJIOB.

Hcnonk30BaTh HEPaBEHCTBA MPHU PEIICHUU PA3JIMUHBIX 3371a4.

DOyHKIUUHA

PacrioznaBate (hyHKIMHM M3y4eHHBIX BUIOB. [I0Ka3bIBaTh CXEMAaTHYECKH PACTIONOKEHHE HA KOOPIMHATHOM
mockocTH rpadukos GyHxumii Buga: Y = kx, y =kx + b,y =k/x,y =ax2 +bx + ¢,y =x3, y =X,y = |x|. B

3aBHCUMOCTH OT 3HaU€HHH KOA(PPHUIIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKIIHHA.

Crpoutb M wu300pakaTb CXEMaTHYECKHW TpapuKH KBAJAPaTUYHBIX (YHKIMH, ONUCHIBaTH CBOMCTBA
KBaJIpaTUUHBIX (QYHKIUH 10 UX rpaduxam.

Pacnio3HaBate KBagpaTHUHYyIO (YHKLHMIO 10 (opMyIie, IPUBOAUTh MPUMEPHI KBAJAPATUYHBIX (YHKIUH U3
peabHOM KU3HH, (PU3UKHU, TEOMETPHUH.

YuciioBble MOC/I€10BATEILHOCTH H POrpeccuu
Pacnio3naBath apuMeTHUECKYIO M TEOMETPHUUECKYIO TPOTPECCUH TIPH Pa3HBIX CIIOCO0aX 3a/1aHMS.

BBINOAHATE BBIYUCIEHUS ¢ UCIOIB30BaHUEM (GOpPMYIN N-TO WieHa apu(PMETHUYECKOH M reoMEeTpUYEcKOil
IIPOrPECCUM, CyMMBI IIEPBBIX N-X YICHOB.



I/I306pa)KaTI> WICHBI MOCJICAOBATCIBHOCTH TOYKAMH HA KOOPANHATHOU ITJIOCKOCTHU

Pemarn 3ala4yi, CBA3AHHBIC C YHUCIIOBBIMHU IIOCJIICAOBATCIBHOCTAMH, B TOM YHCJIC 3aa4u U3 PCAJIbHOU

KH3HU (C UCITOIB30BAHHEM KAJIbKYJISATOPA, HU(PPOBBIX TEXHOJIOTHIA)

MoanucaHo uudposoii nognuceto: FOCYJAPCTBEHHOE
OBJIACTHOE BHOAXXETHOE QBLLEEOBEPA3OBATE/IbHOE
)’l-IPE)K,CI,EHI/IE MYPMAHCKQW OBJIACTU KAEI,ETCKI/IVI
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