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MNOACHUTEJBbHAS 3AIINCKA
PaGouass mporpamma mo ydeOHOMY IMpeaMery «AnreOpa» Ha YpPOBHE OCHOBHOI'O OOILEro
00pa3oBaHMs COCTABJICHA HA OCHOBE!

. ®denepanpHoro 3akona «O0 oOpazoBanuu B Poccuiickort depepanum» ot 29.12.2012
Ne273-D3;

. drocC OCHOBHOTO  OOIIEro 00pa3zoBaHusi, YTBEPKICHHBIM
MIPUKA30M

MunnpocgerieHust P® 0131.05.2021 Ne 287 (nanee — @I'OC O00);

. TpeboBanuii Kk pe3yibTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTENIbHON MpOrpamMMmbl

OCHOBHOT0 00111eT0 00pa3zoBanus, npeacrasieHHbXx B PI'OC OOO0;

. [TpumepHO#t OCHOBHOM 00pa30BaTEILHOM MPOTrpaMMBl OCHOBHOTO 00IIEro o0pa3oBaHUs,
0JI00peHHOW pemieHreM (eaepabHOIO  yU4eOHO-METOUYECKOTO OOBEIHUHECHUS IO
obmiemy obdpazoBanwmio, mporoko 1/22 or 18.03.2022;

. [TpumMepHO# OCHOBHOI 00pa30BaTEIBLHON MPOrPaMMbl OCHOBHOTO OOIIET0 00pa3oBaHMUSI
npenMera «Dusuka», OJOOPEHHOH pemeHHeM (eaepalbHOTO y4eOHO-METOIUYECKOTO
o0BbeMHEHU 10 001eMy 00pa3zoBaHuto, mpoTokon 3/21 ot 27.09.2021;

. Pab6oueii nporpammeiBociuranuss MBOY COILL um. M.IO. JlepmonToBa c. 3ace4yHoe;

. Ilpukaza Munnpocsemenuss ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu Ilopsaka
OpraHW3alliil M OCYIIECTBICHUS OO0pa30BaTENbHOW MEATENBHOCTH MO OCHOBHBIM
o0mieo0pa3oBareabHbIM IIPOrpaMMaM — 00pa30oBaTENIbHBIM IporpaMMaM HaydajJbHOTO
00111€r0, OCHOBHOT'O OOIIETO U CPEIHEro 001Iero 00pa3oBaHus»;

. CII 2.4.3648-20 «CaHHUTapHO-3IIUAEMUOJIOTHYECKUE TpeOOBaHUS K OpraHu3alusM
BOCIIUTAHUS M O0yUYSHHS, OT/AbIXa U O37I0POBJICHUS IETEH W MOJOACKHI», YTBEPIKICHHBIX

HOCTAHOBJECHHUEM [NIABHOI'O CaHUTApHOro Bpada oT 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «I'urneHnuecKkue HOPMATHBBI W TpPeOOBaHHS K OOECIECYECHUIO
6e3omacHOCTH M (WiaM) OE3BpPETHOCTH MJs 4YeloBeKa (aKTOPOB cpelbl OOMTaHUS»,
YTBEPKJICHHBIX IOCTAHOBJICHUEM IIaBHOTO caHUTAapHOro Bpaya ot 28.01.2021 No 2

. ITonoxenus o pabouell mporpamMMe y4yeOHBIX HPEIMETOB, KYpPCOB, MOAYJIEH, KypCOB
BHeypouHo aesatenbHOocTH MBOYCOLI M. MLIO. JlepmoHTOBa €. 3acedHoe.
Copep:xaHue porpaMMbl HampapieHO Ha (OPMUPOBAHHME €CTECTBEHHO-HAYYHOM IPpaMOTHOCTHU
yyaluxcsl ¥ OpraHu3aluio U3ydeHus GU3NKU Ha JeSTEIbHOCTHONW OcHOBe. B Hell yuuThIBaroTCs
BO3MOKHOCTH TpeaMeTa B peanuszanuu tpedoanuit ®PI'OC OO0 k miiaHUpyEeMbIM JIMYHOCTHBIM
U MEeTanpeAMETHBIM pe3ylibTaTaM OOydeHHus, a TakKe MEKIIPeIMETHbIE CBS3U €CTECTBEHHO-
HAy4YHBIX YYEOHBIX IMPEIMETOB Ha YPOBHE OCHOBHOrO o0miero odpazoBanus. B mporpamme
OTIPEJICIISIOTCSI OCHOBHBIC 1IETTH M3YYCHHS (PU3UKU Ha YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs,
IUTAHUPYEMbIE pe3yJbTaThl OCBOCHMS Kypca (PHM3HKH: JIMYHOCTHBIC, METaINpeIMETHBIE,
npeaMeTHeIe (Ha 0a30BoM ypoBHE). [IporpamMma ycTaHaBiIMBaeT pacmpeneiieHne y4eOHOTro
MaTepuaia 1o rojgam oOydeHHs(Io Kiaccam), MpeiaraeT MPUMEpPHYIO MOCIeN0BATEIbHOCTD
U3y4eHHUs TEM, OCHOBAaHHYI0 Ha JIOTMKE pa3BUTHUSA IPEAMETHOIO COAEpXKaHUSA M yuyéTe
BO3PACTHBIX OCOOEHHOCTEH YydallMXCs, a TaKKe NMPUMEPHOE TEMaTHUYECKOE IUIAHUPOBAHUE C
YKa3aHUEM KOJIMYECTBA YaCOB HA M3YYCHHUE KaXKIOW TEMbl U IIPUMEPHOM XapaKTEPUCTUKOU
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y4eOHOU MESITCIIbHOCTH YYallluXCs, pealu3yeMol MpH W3ydeHWW 3Tux TeM. [Ipm paspaborke
pa60qe171 nporpamMmbl B TCMATHUYCCKOM IINIAHUPOBAHUW YUYTCHBI BO3MOXXHOCTH HCIIOJIB30BAHUA
ANEKTPOHHBIX (LHU(POBBIX) 00pa30BATENBHBIX PECYPCOB, ABIAIOMIUXCS Y4EOHO-METOUUECKUMHU
MaTepuaiamMu  (MyJbTHMEIUIHBIE MPOrpaMMbl, 3JCKTPOHHbIE YUYE€OHMKH ¢ 3aJla4HUKH,
ANEKTPOHHBbIE OMOJIIMOTEKH, BUPTYyalbHbIE JAOOPATOPUM, WUIPOBHIE IMPOrPAMMBI, KOJUIEKIIHUU
1 (dpoBbIX 00pa30oBaTENbHBIX PECYpPCOB), peanu3yromux Aunaktuyeckue BoszmoxHoctu UKT,
COJIEp’KaHuE KOTOPBIX COOTBETCTBYET 3aKOHOJATENILCTBY 00 00pa30BaHUU.

Anrebpa sBIS€TCS OJHMM M3 OINOPHBIX KYpCOB OCHOBHOTO 00mero oOpa3oBaHUs: OHa
o0ecrnieunBaeT U3y4eHHe IPYrux ITUCHUILUIMH, KaK €CTE€CTBEHHO-HAYYHOI0, TaK U TYMaHUTAPHOTO
LUKJIOB, €€ OCBOEHUE HEOOXOIUMO JUIsl IIPOJIOJIKEHHSI 00pa30BaHUs U B NOBCEIHEBHOM JKHU3HMU.
Pa3Butne y oOyuaromuxcsi Hay4yHBIX TMPEACTABICHUI O TMPOUCXONKACHUU U CYIHOCTH
anrebpanveckux abcTpakiuii, crnocobe OTpakeHHsT MaTeMaTHUYeCKON HayKol SBICHUH U
IIPOLIECCOB B MPHUPOAE M OOIIECTBE, POJUM MATEMaTHMYECKOTO MOJEIUPOBAaHUS B HAyYHOM
MO3HAHUHM U B MPAKTHKE CIIOCOOCTBYET (HOPMUPOBAHHIO HAYYHOIO MHUPOBO33PEHHUS U KAUeCTB
MBIIUICHUS, HEOOXOUMBIX Ui aJanTalii B COBpeMEHHOM Hu(ppoBoM odmiectBe. M3yueHue
anreOppl 00ecrieunBaeT pa3BUTHE YMEHUSI HaOII01aTh, CPAaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHS, CHOCOOHOCTH AapryMEHTHPOBAHHO OOOCHOBHIBATH CBOH
JEHCTBUS U BBIBOJBI, (OpMYyIUpOBaTh yTBepkAeHUs. OcBoeHHE Kypca anredpsl oOecreunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUIEHUS OOYyYalolUMXCs: OHM HUCHOJB3YIOT JEAYKTUBHbBIE U
UHAYKTHBHBIE PAacCyXACHUs, 0000ILIEHNEe M KOHKPETHU3allMio, abCTparupoBaHHE M aHAJOTHIO.
OOyuenue anrebpe MNpeanoyiaraeT 3HAYUTENbHBIH OO0BEM CaMOCTOSATENIBHOM JesTeIbHOCTH
oOyyaroluxcsi, IMOITOMY CaMOCTOSITEJIbHOE  pellleHue 3ajad  sBISeTCS  peaiu3anuen
JesITeIbHOCTHOTO MPUHIINIIA 00Y4EHUS.

B crpykType mporpaMMmbl yueOHOro Kypca «Amiredpa» Uis OCHOBHOIO OOILIEro oOpa3oBaHMs
OCHOBHOE MECTO 3aHUMAIOT COJAEpKAaTeIbHO-METOANYECKNE JUHUU: «Hucna M BBIYUCICHUSY,
«AnreOpanueckre BhIpaXEHUsS», «YpaBHEHUs W HepaBeHCTBay, «DyHkiuu». Kaxnas u3 stux
COJIepKaTEeIbHO-METOANYECKUX JIMHUNA Pa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3YUYEHHs Kypca,
B3aMMOJICICTBYS C APYTMMHM €ro JUHUSAMHU. B Xozxe m3yueHus ydeOHOro kypca oOydaromumcs
MIPUXOAUTCS JIOTUYECKU PACCYXkAaTh, UCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBsA3M
C 3TUM B Mporpammy yueOHOro kypca «AnreOpa» BKIIIOUEHbl HEKOTOpPbIE OCHOBBI JIOTHKH,
NpEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTH4eckoro oOpa3oBaHUS W
CIOCOOCTBYIOIINE OBJAJCHUIO OOYYaIOIIMMHUCA OCHOB YHHUBEpPCAIBHOIO MaTeMaTUYECKOTO
a3bika. ConepKaTenbHON U CTPYKTYpHOW 0COOEHHOCTBIO Y4eOHOro Kypca «Anredpa» sBiseTcs
€ro MHTErPUPOBAHHBIN XapaKTep.

Conepxxanne auHUM «Yucla ¥ BBIYUCICHUS» CIY>KUT OCHOBOW AJig JAJIbHEHMIIET0 HU3y4eHUs
MaTeMaTHKH, CIOCOOCTBYET pa3BUTHIO y  OOYYalOIIMXCS  JIOTMYECKOTO  MBILIUICHHUS,
(OpMUPOBAHHUIO YMEHHS TMOJIH30BATHCS aITOPUTMaMH, a TaKXKe MPUOOPETEHUIO MPAKTHYECKHUX
HAaBbIKOB, HEOOXOJUMBIX JUIsl MOBCEIHEBHON *U3HU. Pa3BUTHE MOHATHS O 4YHCIE Ha YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHUs CBSI3aHO C PAIMOHATBHBIMU M HPPANUOHAIBHBIMH YUCIIAMU,
(hopMUpOBaHHEM TIPEJCTABICHUN O NEHCTBUTEILHOM YHCIIC. 3aBEPIICHUE OCBOCHUS YHCIOBOU
JIMHUW OTHECEHO K CpeHEMY 00IIeMy 00pa30BaHUIo.

Conepxanue ByX anreOpanuecKux JUHUN — «AnreOpandecKkue BBIpAXKCHUS» U «YPaBHEHUS U
HEPaBEHCTBa» CMOCOOCTBYET (OPMHUPOBAHUIO Yy OOYYAIOMIMXCS MaTEMaTHYecKOro ammapata,
HEOOXOIUMOro JUIsl pelIeHHs 3aJad MaTeMaTHKHU, CMEXKHBIX MpPEeIMETOB U MPaKTHKO-



OPHUEHTHPOBAaHHBIX 3anad. Ha ypoBHe OCHOBHOro oOImiero oOpa3oBaHUs Y4€OHBIH MaTepHa
TPYNIIUPYETCS BOKPYT pPALMOHAJBHBIX BBIpaKEHUH. AunreOpa IeMOHCTPHpPYET 3HAUYEHUE
MaTeMaTHKU KakK s3bIKa Ul [TOCTPOEHMS] MAaTeMaTHYeCKMX MOJIeNIeH, OIHMCAHUS HPOLECCOB U
ABJICHUH peaibHOr0o MHpa. B 3amaum oOyueHus anreOpe BXOAAT TakkKe JajbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS,, HEOO0XOAMMOro, B YacCTHOCTH, JJIi OCBOEHHUS Kypca
nHGOpPMATUKHU, U OBJAJEHHE HaBbIKAaMM JEIyKTHBHBIX paccyxkaeHuid. IlpeoOGpa3oBanue
CHUMBOJIBHBIX (DOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEH K MaTEMaTHYECKOMY
TBOPYECTBY.

Conepxxanue (QyHKIMOHAIBHO-TpApUUECKON JMHUU HALEIEHO HA MOJIYy4E€HHE O0YydaroUMMUCA
3HaHUN O (PYHKIUSX KaK BOKHEHIICH MAaTeMaTHUYECKOW MOJEIH ISl OTIMCAHUS U MCCIICTOBAHUS
pa3sHOOOpa3HBIX TPOLECCOB M SBICHMHA B mpupoie u oOmectBe. M3yueHwe wmarepuana
CIOCOOCTBYET Pa3BUTHIO Y OOYYaroIUMXCS YMEHHUS MCIIOJb30BaTh Pa3jIMUHbIE BbIPA3UTEIIbHBIE
CpeAcTBa s3bIKa MAaTEMAaTHKH — CIIOBECHBIC, CHMBOJIMYECKHE, TpadUuecKue, BHOCHT BKIJIAJ B
(dbopMHUpoBaHKE NPEACTABICHUH O POJIM MATEMATUKH B Pa3BUTUU LIUBMIIN3AIUH U KYJIbTYPBI.
CornacHo yyebHOMY IutaHy B 7-9 Kiaccax u3ydaercs y4deOHbBIH Kypce «Anredpay, KOTOPBIU
BKJIIOYAET CJIEAYIOUIME OCHOBHBIE pa3jienbl cojiepkaHus: «Uuciaa M BBIYMCICHUSA»,
«AnreOpanuecKkre BbIpaXeHUs», «YpaBHEHUS U HEPABEHCTBa», «DyHKIIUN.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 knacce — 102 vaca (3 yaca B
Heneno), B 8 kitacce — 102 gaca (3 yaca B Hezento), B 9 kitacce — 102 gaca (3 yaca B Heenio).

COJEPKAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BbIYHCICHUSA

JpoOu OOBIKHOBEHHBIE U JECATUYHBIE, MEPEX0]] OT OJHOM (hopmbl 3amucu apolelt K APYroi.
[lonsATHE palMOHAIBHOIO YMCIIA, 3aIIMCh, CPABHEHME, YINOPAJOYNBAHNE PALMOHAIBHBIX YHCEIN.
Apudmernueckue JEHCTBUS C palMOHaJIbHBIMU yuciaMu. PemeHuwe 3agad W3 peagbHOU
MIPaKTUKU Ha YacTH, Ha APOOU.

CreneHnb ¢ HaTypaJbHBIM MTOKa3aTeJeM: OIpe/ieleHe, MpeoOdpa3oBaHre BbIpaKEHH Ha OCHOBE
OIpeJIesIeH s, 3aUCh OONbIINX yucen. [IpomeHTsl, 3anucy MPOLEeHTOB B BUJIE JpoOU U IpodH B
BU/JIE IPOIIEHTOB. Tpy OCHOBHBIE 3a/1a4M Ha MPOLEHTHI, pELICHHE 3a/1a4 U3 pealbHON MPAKTHKH.
[IpumeHeHne MPU3HAKOB AETUMOCTH, PA3JI0KEHUE HA MHOXKHUTENIN HATYPAJIbHBIX YHCEI.
PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE TIpsiMasi U 00paTHas MPOMOPIIUOHATBHOCTH.
AJiredpanyeckue BbIpaKeHUs

IlepemeHHbBIE, 4YHMCIOBOE 3HAUYEHUE BBIPAKEHUS C IepeMeHHOW. J[lomycTumble 3HaueHUs
nepeMeHHbIX. [IpeicTaBieHne 3aBUCUMOCTHM MEXKAY BEIMYMHAMH B  BUAE (HOPMYIIBIL.
Beruucnenus no gpopmynam. I[IpeobpazoBanre OyKBEHHBIX BBIPaXEHUH, TOKIECTBEHHO PAaBHbIE
BBIpQXEHUS, IIPaBUJia MPeoOpa3oBaHMsl CYMM M MPOU3BEIECHUHN, MpaBUiia PACKPBITUS CKOOOK U
IPUBEICHUS NOJOOHBIX CIaracMblIX.

CBolicTBa CTENEHU C HATYPaJIbHBIM MOKA3aTEIIEM.

OpnowieHbl M MHorowieHsl. CreneHb MHorowieHa. CIIO)KEHHE, BBIUUTAHUE, YMHOKEHUE
MHOTO4JI€HOB. POpMyJIbI COKPAILEHHOTO YMHOKEHHUA: KBaJpaT CyMMBI U KBaJpaT Pa3HOCTH.
dopmysa pa3HOCTH KBaapaToB. Pa3noxeHrne MHOrO4wIEHOB HA MHOKHTEH.



YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YypaBHEHHUs, NpaBWia MpeoOpa3oBaHUs YpPaBHEHHUS, DPABHOCHIBHOCTD
YpaBHEHU.

JIuneliHOE ypaBHEHUE C OJHOM IIEPEMEHHOM, YHUCIO KOpHEH JIMHEMHOIO YpaBHEHUs, PELICHUE
JMHEWHBIX ypaBHeHUW. COCTaBlieHHE YpaBHEHUM IO YCJIOBHUIO 3aJaud. PemeHue TeKCTOBBIX
3a/1a4 C IIOMOIIBIO YPABHEHUH.

JluneiiHoe ypaBHEHHE C JBYMsI IepeMeHHbIMH M ero rpaduk. Cuctema ABYX JHMHEHWHBIX
YPaBHEHUI € JIByMsl NE€PEMEHHBIMH. PelleHne cUCTeM ypaBHEHUH CIIOCOOOM IOACTaHOBKH.
[Ipumeps! penieHus: TEKCTOBBIX 337a4 C IOMOIIBbI CUCTEM YPaBHEHUH.

DOYyHKIUH

KoopannaTta Touku Ha npsiMoil. HYuciioBsle MpoMexXyTKkH. PaccrosiHue Mexay ABYMs TOYKaMU
KOOPIHMHATHOMU IIPSIMOA.

[IpsmoyronbHas cucrema koopauHar, ocu OX u Oy. AOcmucca M opAuHaTa TOYKM Ha
KOOpAMHATHON TuTOcKoCTH. [Ipumepsl rpadukoB, 3amaHHBIX (Gopmynamu. UTteHue rpadukoB
peanbHbIX 3aBucuMocTei. llonarue ¢ynkuuu. I'padux ¢ynkiuu. CpolicTBa (QYHKIIHIA.
JIuneiinas ¢ynkuus, e€ rpadpuk. ['paduk ¢pynkuun y = [x|. ['padudeckoe pereHue JIMHEHHBIX
YpaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHU.

8 KVIACC

Yucsia ¥ BbIYUCICHUSA

KBagparueiii kopenb u3 uucna. [lonarue 00 wupparmoHalibHOM 4Hcie. JlecaTUYHbIE
NpUOIMKEHNS UppalMOHaTIbHBIX YKcen. CBoiicTBa apupMeTHUECKUX KBaJpaTHBIX KOPHEH M UX
MIPUMEHEHHE K MNpeoOpa3oBaHUIO YHMCIOBBIX BBIPAXKEHUM M BBIYMCIEHUSM. JlelicTBUTEIbHBIE
qucia.

Crenens ¢ 11eNbIM MTOKa3aTesaeM U e€ cBoiicTBa. CTaHaapTHas 3alych YKUCa.

Auaredpanyeckue BbIpaKeHHs

KBanpaTHblil TpEXUIIEH, pa3I0KEHUE KBAPATHOIO TPEXUIEHA HA MHOKHUTEIIN.

Anrebpandeckas npods. OCHOBHOE CBONCTBO anreOpamdeckoil apodu. CrokeHue, BEIYUTAHHE,
YMHOXXEHHE, JeJeHue ainreOpandeckux Jpobed. PaunuoHanbHble BBIp@XEHUS M UX
npeoOpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBanpatHoe ypaBHenue, popmyna KopHell kBaapaTHoro ypaBHeHus. Teopema Buera. Pemenue
ypaBHEHMH, CBOJAIIMXCS K JIMHEHHBIM M KBagpaTHbIM. [Ipocteifime npoOHOpalMOHANIbHbIE
YPaBHEHHSI.

I'paduueckas uHTEepHpeTanys YpaBHEHHH C JAByMS NEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YpPaBHEHUW C JBYMs I€pEMEHHBIMU. lIpumepbl pemeHns cucTeM HEIMHEHHBIX YpaBHEHHH C
JBYMsI IEPEMEHHBIMHU.

Perienue TeKCTOBBIX 33a4 aNreOpandeckuM CriocoOOM.

UucnoBble HEpABEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OHON mepeMeHHOW. PaBHOCMIBHOCTH
HepaBeHCTB. JINHENHbIE HEPABEHCTBA C OAHON NepeMeHHOW. CUCTEMBI JINHENHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOM.



DOYyHKIUHA

[lonarue ¢ynkmuu. OOmacTh ompeaereHUs M MHOXKECTBO 3HaueHWH (yHkuu. CrnocoOsl
3a1aHus QYHKIIAN.

I'padpux dyaxmum. Urenue cBoicTB ¢yHKImH 1o e€ rpaduky. [Ipumeps! rpadukoB QyHKIHIA,
OTPAXKAIOIIKX peallbHbIE MPOLIECCHI.

OyHKIUY, ONMCHIBAIOIIME MPAMYHO M OOpaTHYIO IMPONOPLUOHAIBHBIE 3aBHUCHUMOCTH, MX
rpadukn. Oynxupn y = X2, Y = X3, y = VX, y=|x|. ['paduteckoe pemenne ypaBHeHHil H CHCTEM
YpaBHEHUH.

9 KJIACC

Yuciia 1 BbIYUCICHUA

ParmonanbHele ynciia, UppallMOHATIbHBIE YHCIIA, KOHEUYHbIE U OECKOHEUHBbIE AECATUYHBIE IPOOH.
MHOXecTBO JEHCTBUTEIbHBIX YHUCEN, JECHCTBUTEIbHBIC YHCIIAa KaK OECKOHEUHbIE IECATUYHBIC
npobu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM JIEHCTBUTEIBHBIX UHCEN U
KOOpJAMHATHOM NPSAMOH.

CpaBHeHue 1eHCTBUTENBHBIX YKcell, apuMeTUYECKHE JeHCTBUS C JeHCTBUTEIbHBIMU YHCIIaMHU.
Pa3mepbl 00bEKTOB OKPYXKArOIIEr0 MUpa, JUINTEIbHOCTD IIPOLIECCOB B OKPYXKAIOIIEM MUPE.
[TpubnmxEénHOe 3HAYCHNE BEIWYHHBI, TOYHOCTH MpuOmmkeHus. Okpyrienue yucen. [Ipuxuaka
U OLICHKA Pe3yJIbTaTOB BBIYMCIICHUM.

YpaBHeHHsI U HEPABEHCTBA

JInneiniHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASILMXCS K JINHEWHBIM.

KBanpatHoe ypaBHeHue. PemieHue ypaBHEHHMH, CBOASIIMXCA K KBaJpaTHbIM. bukBagpaTHOE
ypaBHeHue. [IpuMepsl penieHuss ypaBHEHMM TPETbEHd U YETBEPTOM CTEIECHEW pa3IoKEHUEM Ha
MHOXHUTEH.

Pemenue npoOHO-paliMOHaNBHBIX YypaBHEHUN. PelieHne TEKCTOBBIX 3aaad aiareOpandecKum
METOO0M.

VYpaBHeHue ¢ AByMsI IEpEMEHHBIMU U ero rpaduk. Pemenue cucreM ABYX JIMHEWHBIX YpaBHEHHM
C IByMs IEpEMEHHBIMU. PerieHue cucreM IBYX ypaBHEHUH, OQHO M3 KOTOPBIX JIMHEWHOE, a
Ipyroe — BTOpPOW CTeNmeHU. ['paduueckas HMHTEpIpEeTalMsl CUCTEMBl YpPaBHEHHH € JByMs
[IEPEMEHHBIMHU.

Pemenre TekCTOBBIX 33724 anreOpandecKuM CIIoCoOOOM.

YucnoBble HEPABEHCTBA U X CBOMCTBA.

PelreHne TMHENHBIX HEPABEHCTB C OHOW IEPEMEHHOM. Pelenue cucTeM JIMHENHBIX HEPAaBEHCTB
c onHoM nmepemeHHoi. KBaagpaTHbeie HepaBeHCTBa. ['paduueckast HHTepIpeTalns HEPABEHCTB U
CUCTEM HEPABEHCTB C JBYMS IIEPEMEHHBIMHU.

DOYyHKIUHT

KBagparuunas Qynkius, e€ rpaduk u coiicta. [lapaGona, KoopAHHATH BEpPIIMHBI MapadoIIbI,
0Cbh CUMMETpPUH MapaloIbl.

Ipadukn dyskmmit: y = kx, y=kx + b, y=k/x, y=x3, y = VX, y = |X| i nx cBoiicrsa.

YucioBbIe N0CJI€10BATEILHOCTH U POrPecCHH
[ToHsiTHe YKCIIOBOM TMOCHEAOBATEIBLHOCTU. 3aJaHuE TMOCIEAOBATEILHOCTH PEKYPPEHTHON
¢bopmyoit u hopmMysoit N-ro YjeHa.



Apudmerndeckass 1 reomeTpuueckas mporpeccuu. @opMynbl N-TO WieHa apuPMETHIECKON U
TF€OMETPUYECKOM ITPOrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakeHne 4iIeHOB apu(METHUECKOM M TIeOMEeTpUYEeCKOM Mporpeccuii TOYKaMu Ha
KOOpJAMHATHOM TUIOCKOCTU. JINHEHHBIN U SKCIIOHEHIIUAIbHBINA POCT. CII0KHbBIE POLIEHTHI.

IINIAHUPYEMBIE PE3YJIbTATBbI OCBOEHUA ITPOI'PAMMBI YHEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE  pe3yJbTaThl  OCBOEHHUS  MporpamMmbl  yueOHOro Kypca  «Anredpa»
XapaKTepU3yITCs:

1) maTpuoTHYECKOE BOCIIMTAHME:
MPOSIBJICHHEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHHMCKON MaTeMaTHWKH, [IEHHOCTHBIM
OTHOIICHHEM K JIOCTIKEHUSIM POCCHUMCKMX MaTeMaTUKOB M POCCHUHCKON MaTeMaTH4eCKOn
IIKOJIBI, K HCITOJIb30BAHMIO ATHX JIOCTHKECHUH B IPYTUX HAayKax M MPHUKIAJHBIX chepax;

2) rpaIaHCKoe H JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:
TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEHW TpaXKAaHWHA W peaju3allid ero Ipas,
MPE/ICTaBJICHHEM O MAaTeMaTH4YeCKHMX OCHOBaX (DYHKIIMOHUPOBAHUS PAa3IHUHBIX CTPYKTYD,
SIBJICHH, TPOLIEAYP TPaXKTAHCKOTO OOIIecTBa (HampuMmep, BBIOOPHI, ONPOCHI), TOTOBHOCTBIO K
OOCYXJIEHUIO 3THYECKUX MpPOoOJeM, CBS3aHHBIX C MPAKTHUUECKUM MPUMEHEHHEM JIOCTHXKEHUN
HayKH, OCO3HAHHWEM BaKHOCTU MOPAJIbHO-3TUYECKUX NMPUHILIUIIOB B J€SITEIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCIIUTAHUE:
YCTaHOBKOW Ha aKTUBHOE YYacTHE B PEHICHWHM MPAKTUYECKHX 3a7ad MaTeMaTHYeCKOM
HaNpaBJICHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTEMaTHYECKOro 0O0pa3oBaHUs Ha NPOTSHKEHUM BCEH
KU3HH IS YCTIEITHON MPo(ecCHOHANBHOM JAeITeNbHOCTH M Pa3BUTHEM HEOOXOMMBIX YMEHHH,
OCO3HAHHBIM BEIOOPOM U TIOCTPOCHUEM HHIMBHUIYATIHHON TPACKTOPHH 00pa30BaHUS U
’KM3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE; 4)
3CTeTHYEeCKOe BOCIIUTAHME:
CTIIOCOOHOCTBIO K AMOIIMOHATBHOMY M ACTETHYECKOMY BOCTIPHUSTHIO MAaTEMAaTHYECKUX OOBEKTOB,
3aja4, pelIeHU, pacCyX JIeHUil, yMEHUIO0 BHJETh MaTeMaTH4YEeCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HIEHHOCTH HAYYHOI'0 MO3HAHUS:
OpHEHTAIleld B JESTEIHbHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX IIPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUA 4YeJIOBeKa, MPHUPOAbl M OOILIecTBa, MOHMMaHUEM
MaTeMaTHYeCKON HayKH KakK cQepbl YeIOBEUYECKOW MeATENBbHOCTH, JTAalloB €€ pa3BUTHS H
3HAYUMOCTH ISl Pa3BUTHUS IMBUIN3AIIMH, OBJIAJICHUEM SI3bIKOM MaTEeMAaTHKU U MaTeMaTHYeCKON
KYJIbTYpOU KaK CPeJICTBOM ITO3HAHKS MUPA, OBIIAICHUEM MTPOCTEUIITIMH HaBBIKAMHU
UCCIIEI0BATEIbCKON AEATENbHOCTH;
6) pusnueckoe BocmUTaHWe, (OPMHPOBAHHME KYJIbTYPbl 3I0POBbSI H

AMOLMOHAJIBLHOTO 0JIArONOJIyYns:
TOTOBHOCTBIO TNMPHMEHSATh MaTeMaTH4YeCKHe 3HAHUS B MHTEpPECax CBOETO 370POBBS, BEICHHS
310poBOro oOpasa Ku3HU (3I0POBOE MHUTAHKE, COATTAHCHPOBAHHBIN PEXKUM 3aHIATHH W OTABIXA,
perynsipHas pusznyeckas akKTHBHOCTH), COOPMHPOBAHHOCTHIO HaBbIKAa pedIieKCuu, MPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TAaKOTO Ke MpaBa IPyroro 4elioBeKa,



7)3K0JI0rHYecKoe BOCITUTAHUE:

OpHEHTAlleld Ha NpPUMEHEHHE MAaTeMaTHMYeCKHX 3HAHWW JJIs pemeHus 3agad B OO0JIacTH
COXPAHHOCTH OKPYKAIOIIEH cpenabl, IUIAHWUPOBAHUS IIOCTYNIKOB M OLIEHKM HMX BO3MOXHBIX
MOCTICICTBUI U1 OKPY)KAIOLIEH Cpelbl, OCO3HAHUEM III00AJBHOIO XapaKTepa HKOJIOTHYECKUX
po0JsieM U myTel UX pelieHus;

8) aganTanusi K M3MEHSIIOIUMCS YCJTOBHSIM COIMATbHOI W PUPOTHOI Cpeabl:
FOTOBHOCTBIO K JCHCTBUSAM B YCJIOBUSX HEONPEACIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUECKYIO IEATEIBHOCTh, B TOM YUCJIE YMEHHME YYUTBHCSA Y APYIHX
moaell, mpuoOpeTaTb B COBMECTHOM JIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIUU U3
ONBITa JIPYTHX; HEOOXOJUMOCTbIO B (OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
(dbopMynHpOBaTh WAEU, MOHATHUS, TUIOTE3bl 00 OOBEKTaX W SIBICHHUAX, B TOM YHUCIIE paHee
HEU3BECTHBIX, OCO3HABATh JEHUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIaHUPOBAThH
CBOE pa3BUTHE; CIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAlIMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI3OB, TPEOYIOLIUI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHUS U
neicTBus, GOpMyIUpOBATh U OLIEHUBATh PHCKH U TOCIIEACTBUS, JOPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3naBaTenbHbIC YHHBepcaJIbHbIE YUeOHbIe NeliCTBUS

Ba3oBble 1oruveckue geiicTBUA:

* BBISIBISITh U XapaKTEpU30BaTh CYIIECTBEHHBIE NMPU3HAKH MaTEMAaTHUYECKHX OOBEKTOB,
MOHATUH, OTHOUICHWH MEXIy TMOHATHAMH, (OpPMYyITUpOBAThH OIpEICIICHUs] MOHATHH,
yCTaHaBJIMBaTh CYLIECTBEHHBIM MpPU3HAK KIacCU(pUKAILIUU, OCHOBAHUSA 151 0000IIeHUs U
CpaBHEHMsI, KpUTEPHH IPOBOJUMOI0 aHAJIN3a;

* BOCIIPHHUMATh, (OPMYIIHPOBATh M TPEOOPa30BHIBATH CYKICHHS: YTBEPAUTEIbHBIC U
OTpHILIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IIUE, YCIOBHBIE;

* BBISIBJISITh MaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHBOpeuus B (akrax,
JAHHBIX, HAOJIOACHUAX M YTBEPXKICHMAX, NpeIsiaraTh KpPUTEPUU Ui BBISBICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

* IeTIaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTUKHU, JEAYKTHUBHBIX W HHJIYKTHBHBIX
YMO3aKJIIOUE€HUH, YMO3aKIIOUEeHUH 110 aHAJIOTHH;

* pa30upaTh J0Ka3aTeNLCTBA MATEMAaTHIECKUX YTBEP)KICHUH (TIPSMBIE M OT MPOTHBHOTO),
MPOBOJIUTh CAaMOCTOSATEIBHO HECIOXKHBIE OKa3aTelbCTBa MaTeMaTHUeCKuX (HaKToB,
BBICTPAaMBaTh APTYMEHTAIUIO, MPUBOAUTH NMPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE PACCYXKACHUS;

* BBIOMpaATh CIOCO0 pemieHus y4eOHOM 3anauM (CpaBHHMBATh HECKOJBKO BapUaHTOB
peleHusi, BBIOMpaTh HanOojee MOAXOAIINN C y4ETOM CaMOCTOSTEIBHO BBIICICHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarejabLcKue NeiicTBUA .

* UCTOJIB30BaTh ~ BONPOCHI ~ KAaK  HCCIIEAOBATEIbCKUM ~ MHCTPYMEHT  IIO3HAHMS,
dhopmyaupoBaTh BONPOCH], (PUKCHPYIONTUE MPOTUBOPEYHE, MPOOIEMY, CaMOCTOATEIHLHO
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OPMHPOBATH TUIOTE3Y, apryMEHTHPOBATH CBOIO
MO3UIINIO, MHEHUE;



* IPOBOAUTH IO CaMOCTOSTEIbHO COCTABICHHOMY IIJIaHY HECJIOXKHBIM 3KCIEPHUMEHT,
HeOOoJIbIIIOE UCCIIEIOBAHHE 110 YCTaHOBICHHIO 0COOEHHOCTEH MaTeMaTu4ecKoro 0ObeKTa,
3aBUCUMOCTEH 0OBEKTOB MEXY COOOH;

* CaMOCTOSITENILHO (POPMYJIMPOBaTh OOOOIIEHUS U BBIBOABI IO pe3yIbTaTaM IPOBEAEHHOIO
HaOJIOACHNUS, HCCIICOBAaHMs, OLIEHUBATh JOCTOBEPHOCTb IIOJIYYEHHBIX pPE3Yy/IbTaToOB,
BBIBOZOB 1 0000ILEHNI;

* IPOrHO3MPOBATh BO3MOYKHOE PAa3BUTHE IPOLECCA, a TAK)KE BBIIBUIATDH MPEATIOIOKEHHS O
€ro pa3BUTHH B HOBBIX yCIIOBHSX.

PaGora ¢ uHpopmauueii: [| BBIIBIAT, HEJOCTATOYHOCTb W HM30BITOYHOCTH HH(OPMALUH,
JAHHBIX, HEOOXOAMMBIX JUIsl peILIeHHs 3a/1auH;

* BBIOMpaTh, aHAJIU3UPOBATh, CHCTEMATU3UPOBATH U MHTEPIPETUPOBATH HHGPOPMALUIO
pa3NUYHbIX BUAOB U (OPM IPEICTABICHHUS;

* BEIOUpaTh (popMy mpencTaBIeHUS MHPOPMALUU W WIUTIOCTPUPOBATH pelIaeMbIe 33aJauu
CXeMaMH, AHarpaMMaMHu, HHOH rpaduKoil 1 MX KOMOMHAIUAMU;

* OLIEHUBATh HaJI&KHOCTh MH(OpPMAIMU MO KPUTEPUSAM, HPEUIOKEHHBIM YUUTENIeM WU
c(OpMyYJIHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBIC yHUBEpPCaJIbHbIC YUeOHbIC 1eliCTBUA:

* BOCIIPHHUMATh U (HOPMYJTHPOBATH CYXJCHUS B COOTBETCTBHH C YCIOBUSIMH H LEISIMHU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
IIMUCBMEHHBIX TEKCTaxX, JaBaTh IOSICHEHUS 110 XOMy PEIEHHUs 3aJadyd, KOMMEHTHPOBAThH
MIOJIyYEHHBIN PE3yJIbTaT;

* B X07Ie OOCYXKJEHHsI 3a/laBaTh BOIPOCHI M0 CYLIECTBY OOCYKIAaE€MOW TEMbI, POOIEMBI,
pelaeMoil 3a7auu, BbICKa3bIBaTh UJEH, HAIIEJICHHbIE HAa MOUCK PEIICHUs, COMOCTABIATh
CBOU CYXJIEHUS C CYKJIEHUSMH JIPYTUX YYaCTHHKOB JUasiora, 0OHapykMBaTh pa3inuue u
CXOACTBO IMO3ULMH, B KOPpeKTHON ¢opMe (opMynIupoBaTh pa3HOINIACUS, CBOU
BO3PaKEHHUS;

* IPEJICTABIIATh PE3YJIbTAaThl PEIICHUs 3aJauM, HKCIEPUMEHTA, MCCIEAOBaHUsA, IPOEKTa,
CaMOCTOSITENILHO BbIOMpPATh (opMaT BBICTYIJICHHS € Y4YETOM 3ajad Ipe3eHTaluu U
0COOEHHOCTEN ayIUTOPUH;

* IOHUMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM W MHAUBHUYaJTIbHON paboThl IpH
pelIeHnr y4eOHbIX MaTeMaTHUYECKHX 3a]1a4;

* IPUHUMATDH 1I€JIb COBMECTHOH AESITEeNbHOCTH, IUIAHUPOBATh OpPraHU3AIMI0 COBMECTHOM
paboThl, pactipenenaTh BUIbl paboOT, T0roBapuBaThCs, 00CYkKAAaTh MPOIECC U PE3ysIbTaT
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFO/ICH;

* y4aCTBOBaTh B IPYNIOBBIX Gopmax padoTsl (00Cyk1eHUs, OOMEH MHEHHUSIMHU, MO3TOBbIE
HITYPMBI U IPYTHE), BBIIOIHATH CBOIO YaCTh pabOTHI M KOOPIMHUPOBATH CBOM JIEHCTBUS C
JAPYTUMH 4JIeHAMH KOMAaH[Ibl, OIEHUBATh KA4eCTBO CBOETO BKJIaJa B OOIIMN MPOJIYKT MO
KpUTEpUsIM, c(HOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

PeryasiTuBHble yHHBepcabHbIe yueOHbIe neiicTBust CaMmoopraHu3anmsi:

* CAaMOCTOSITEJIbHO COCTaBIATh IUIaH, AIFOPUTM pelIeHHs 3ajaud (WIM €ro 4acTh),
BBIOMPATh CIOCOO pEImIeHUs C YYETOM MMEIONMUXCS PECYypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBATh BAPUAHTHI PELICHUN C Y4ETOM
HOBOU MH(pOpPMAITIH.

CaMOKOHTPOJIb, JMOLHOHAJIBLHBIN HHTEJIEKT:



* BIIQJIETh CIOCO0aMU CaMOIIPOBEPKH, CAMOKOHTPOJISI TPOIEcca U Pe3yNibTaTra pPeICHUS
MaTeMaTHUYECKOM 3a1a4Hu;

* IPEIBUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NPHU PEUICHUM 3a7a4Hl, BHOCUTH
KOPPEKTUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, HAWJICHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJHOCTEW;

* OLICHUBATh COOTBETCTBUE PE3YJbTATAa AECATEIBHOCTH ITOCTABICHHOM LEIU U YCIOBHSM,
OOBSICHSITh TPUYNHBI JOCTHKCHUS WM HEJOCTHKCHHSI 1IeTTH, HaXOUTh OMIMOKY, 1aBaTh
OIICHKY MPHUOOPETEHHOMY OTIBITY.

INPEJAMETHBIE PE3YJIBTATbBI

K xonity 00yuenus B 7 kjiacce 00y4aromunics MoayquT CIEIYIONME TPEAMETHBIC PE3YJIbTATHI:
Yuciia ¥ BbIYUCICHUSA

BbinonHATh, coyeTras yCTHbIE M INHCbMEHHbIE MpPUEMBIL, apuPMeTHUYECKue JAEUCTBUA C
paloHaIbHBIMU YHCIIAMHU.

HaxoauTh 3Hau€HHs YHMCIOBBIX BBIPAKEHUM, IPUMEHATH Pa3HOOOpa3HblE CIIOCOObI U MPUEMBI
BBIUMCIICHHUS] 3HAYEHUI JPOOHBIX BBIPAKEHUM, COAEpKAIIUX OOBIKHOBEHHBIE M JCCATUYHBIC
Ipoowu.

[lepexoauth OT OJIHOM (OPMBI 3aMUCH YKCEN K Apyroi (mpeodpa3oBeIBaTh AECATUYHYIO IPOOH B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YAaCTHOCTH B OCCKOHEUHYIO JECATUYHYIO
IpoOBb).

CpaBHMBATh U yNOPSAA0YMBATH PALIMOHATIBHBIE YNCIA.

OxpyrisTh yuca.

BbINONMHATE NPUKHIKY M OLEHKY pe3ylbTaTa BbIUMCICHWH, OLIEHKY 3HAaYeHWH YHCIIOBBIX
BbIpaXEHUI. BRIMOIHATH NEHCTBUS CO CTENEHSMU C HATYpaJIbHBIMU MTOKA3aTeIISIMHU.

[IpuMeHsTh NIPU3HAKK JEIMMOCTH, Pa3I0KEHNE Ha MHOKUTEIHN HaTypaJIbHBIX YUCEIL.

Pemarp mNpakTUKO-OPUEHTHUPOBAaHHBIE 3a/Jadyd, CBS3aHHBIE C OTHOUICHHEM BEJINYMH,
MIPOIMOPLIMOHAIBHOCTHIO BEIMUNH, IPOLEHTAMH, HHTEPIPETUPOBATH PE3YJIbTAaThl pELICHUS 3a7a4
C y4€TOM OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PAcCMAaTPUBAEMbIX O0BEKTOB.
Auaredpanyeckne BbIpaKeHHA

Hcnonb3oBarh anredpandyeckyro TEPMHHOJIOTHIO M CHMBOJMKY, NPUMEHATH €€ B Ipoliecce
OCBOEHUS y4eOHOT0 MaTepuaa.

HaxomuTh 3HaueHns OyKBEHHBIX BBIPAXKEHUN NIPU 3aJJaHHBIX 3HAUEHUSX TIEpEMEHHBIX.
BeimonHATe mpeoOpa3oBaHMs LEIOT0 BBIPAKEHHS B MHOTOWIEH IPHBEICHHEM MOJ00HBIX
cllaraeéMblIX, paCKpbITHEM CKOOOK.

BbInonHATE YMHOXKEHUE OJHOWIEHA Ha MHOTOWIEH M MHOTOYJ€HAa Ha MHOTOYJIEH, IPUMEHSTH
(dhopMyIBI KBaZpaTa CyMMBI M KBaJpaTa pasHOCTH.

OcCyIIecTBIATh Pa3I0KEeHHE MHOTOYJICHOB HAa MHOXXHMTEIH C MOMOIIbIO BHIHECEHHUS 3a CKOOKHU
OOIIEro MHOXHTENS, TPYNIHPOBKH CIIATraeMbIX, TMPUMEHEHUs (OpMyI COKpaIEHHOTO
YMHOKEHUS.

[TpumeHsTh MpeoOpa3oBaHKsI MHOTOYICHOB Ui PEICHHS pa3IMyYHBIX 3a/a4 M3 MaTeMaTHKH,
CMEXKHBIX MIPEIMETOB, U3 pEabHON MPAKTUKH.

Hcnonws30BaTh CBOWMCTBA CTETNEHEH C HATypadbHBIMH TIOKa3aTelsIMH Il TIpeoOpa3OBaHMs
BBIPAKCHUM.



YpaBHeHHsI M HEPABEHCTBA

Pemate nuMHEHBIE ypaBHEHMSI C OJHOM IEPEMEHHOM, NPUMEHSS IMpPaBWIIA IIEpexoaa OT
HCXOJHOTO YpaBHEHUsI K paBHOCWIbHOMY eMmy. lIpoBepsATh, fBISIETCS JM YUCIO KOpPHEM
YpaBHEHMUSL.

[IpumensTh rpadguueckre METOIbI IPU PEIICHUH TUHEHHBIX YPAaBHEHUN U UX CUCTEM.
[TonOupars mpumepbl map 4YHCeN, SBJSIONIMXCA PEIICHHWEM JIMHEWHOTO YpaBHEHHUS C JABYMS
[IEPEMEHHBIMHU.

Crtpouth B KOOPAMHATHOM IJIOCKOCTH TpaduK JMHEHHOTO ypaBHEHUS C JIBYMS IEPEMEHHBIMHU,
MOJIB3YSCh TpaUKOM, TIPUBOIUTH MPUMEPHI PEIICHUS YPABHCHUS.

Pemwate cucrembl ABYyX JIMHEWHBIX YpPaBHEHHU C JByMs II€PEMEHHBIMH, B TOM YHCIIE
rpaduyecKu.

CocTaBisTh W peliarh JUHEWHOE YpaBHEHUE WJIU CUCTEMY JIMHEHWHBIX YpaBHEHUU MO YCJIOBHIO
3a/1a4u, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4y MTOJIYYEHHBIN pe3ysbTarT.

DOYyHKIUH
N3o0paxarh Ha KOOPJMHATHOU MpSMOit TOYKH, COOTBETCTBYIOIIIHE
3aJJaHHBIM KOOpJIMHATAM, JIy4H, OTPE3KH, WHTEpPBaJIbl, 3alMChIBATh

YHCIIOBBIE IPOMEXYTKH Ha aareOpanyeckoM si3bIKe.
OTMeyaTh B KOOPJMHATHOW IUIOCKOCTH TOYKHU MO 3a/laHHBIM KOOpJMHATaM, CTPOUThH Tpaduku
nuHEeUHBIX QyHKIMH. CTpouTh rpaduk GyHKINUU y = [X|.
OnuchIBaTh ¢ MOMOLIbIO (PYHKIMI U3BECTHBIE 3aBUCMOCTH MEX/1y BETMUMHAMU:
CKOPOCTb, BpEMs, PacCTOSHHME, 1I€HAa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEIBHOCTD, BPEMH,
00BEM pabOoTHI.
HaxoauTs 3HaueHune GyHKIMU MO 3HAYEHUIO €€ apryMeHTa.
[TonumaTs Tpaduueckuii crmocod mpencTaBieHUs M aHaidu3a HHGQOpMAIMM, W3BIEKaTh H
MHTEPIPETUPOBATh HHPOPMAIIHIO U3 TPapUKOB peaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.
K koHIly 00yueHus B 8 kjacce o0yJaroImuiics MOIyduT CIeAyroIne NpeAMETHbIE pe3yIbTaThl:
Yuciia 1 BbIYHCICHUSA
Hcnonp30BaTh HayaJbHBIE NIPEICTABICHHS O MHOXECTBE JEHCTBUTEIBHBIX YHMCENT MJIS
CpPaBHEHHUS, OKPYIJICHUS M BBIYMCIEHUI, HM300pa)xkaTb JEHCTBUTENIbHbIE YHUCJIa TOYKAMU Ha
KOOPAMHATHOU IIPSIMOA.
[TpumeHsaTH MOHATHE apU(PMETHUECKOTO KBAIPATHOTO KOPHS, HAXOMUTh KBaJApaTHbIE KOPHH,
UCIONIb3YSl TMPU HEOOXOAMMOCTH KallbKYJSITOP, BBIMNOJIHATH MPEoOpa3oBaHUs BbIPAXKEHUIH,
coJieprKalluX KBaJpaTHble KOPHHU, UCIIOIb3Yysl CBOWCTBA KOPHEH.
Hcnonb3o0Bath 3anucu OOJBIIMX M MaJbIX YHCET C MOMOIIBIO JECATHUHBIX ApoOeil u creneHei
gucina 10.
AJiredpanyeckue BbIPaKeHUs
[TpuMeHATh MOHATHE CTENIEHU C LIEIBIM IIOKa3aTelIeM, BBIMOJIHATh TPeoOpa3oBaHus BEIpaKEHU,
COJIeprKallINX CTENEeHH C LENbIM MOKa3aTeJIeM.
BBINONHATE TOXKIECTBEHHBbIE MPEOOPa30BAHUS PALMOHANBHBIX BBIPAKEHHH HAa OCHOBE IPaBUII
JeUCTBUI HAaJl MHOTOWIEHAMH U alnreOpanyecKuMu ApoOsMu.
PackiagpiBaTh KBaZpaTHBIN TPEXUICH HA MHOKHATEIH.
[TpumMeHsaTh MpeoOpazoBaHMs BBIPAKCHWN IS pEIICHHs Pa3IMuYHBIX 33/7a4 M3 MaTeMaTHKH,
CMEKHBIX IIPEIMETOB, U3 PEabHON IIPAKTUKH.



YpaBHeHHsI M HEPABEHCTBA

Pemare nuHeiiHbIe, KBAIpaTHBIC YPAaBHEHHS M pAllMOHAIBLHBIC YPABHEHUS, CBOJSIINECS K HUM,
CUCTEMBI IBYX YPaBHEHHH C ABYMS [IE€PEMEHHBIMHU.

[IpoBoaNTH IpOCTEWIINE HCCIEIOBAHUS YPABHEHUHW M CHUCTEM YpPAaBHEHUH, B TOM YHUCIE C
MPUMEHEHHEM TpapuuecKuX TMpeAcTaBleHui (ycTaHaBIMBaTb, MMEET JIM YypaBHEHUE WIH
crcTeMa YpaBHEHUH pelIeH s, €ClIi UMEET, TO CKOJIBKO, U ITpoYee).

[lepexoauth OT clOBeCHOU (GOPMYIUPOBKH 3a7aud K €€ anredpandeckoil MOAEIU ¢ MOMOIIBIO
COCTABIICHHUSI YpPAaBHEHUS WJIM CHUCTEMBbl YpPaBHEHHH, WHTEPIPETHUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOJY4YEeHHbIN pe3yibTar.

[IpuMeHsTh CBOWCTBAa YHCIIOBBIX HEPABEHCTB JJIsi CPAaBHEHHUS, OIICHKH, peulaTh JIMHEHHBIE
HEpaBEHCTBA C OJHOH NEPEMEHHOH M WX CHUCTEMBI, J1aBaTh TPAPHUUECKYI0 HUTFOCTPAIIHIO
MHOYKECTBA PEIICHUH HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUH

[Tonumarh ¥ HCMONB30BaTh (YHKIHMOHATIbHBIC MOHITHS M SI3bIK (TEPMHUHBI, CHMBOJIHYECKHE
0003HAaYCHHS), OTIPENIENIATh 3HaYCHHE (PYHKIIUH TI0 3HAYCHHUIO apIyMEHTa, ONPEeNIATh CBOMCTBA
¢bynkun no e€ rpadguky. Ctpouts rpaduky daeMeHTapHbIX QYHKIUHI BUIA:

y =KX,y =x2,y=x3,y = x|, y = VX, OnIECHIBATH CBOICTBA YNCIOBOH (YHKIIHH IO €&

rpaduKy.

K xonity 00yuenus B 9 kiiacce 00y4aromuncs MoayquT CIEAYIONME TPEAMETHBIC PE3YJIbTATHI:
Yucsia ¥ BbIYUCICHUSA

CpaBHUBaTh U YIOPSAJOYMBATh PAllMOHAJIbHBIE U HPPALIMOHAIILHBIE YHCIIA.

BoemmonuaTe apudmMerndeckue AEHCTBHS € pallMOHAIBHBIMH YHUCIIaMH, COYETas YCTHbIE W
MIMCBMEHHBIE TPUEMBI, BBIIIOJIHATH BBIUUCIICHUS] C UPPALMOHATIbHBIMU YHCIIAMHU.

HaxomuTh 3HaueHus cTeneHed ¢ LenbIMU TOKa3aTeNlssMU W KOPHEW, BBIYUCIATH 3HAUEHUs
YHCIJIOBBIX BBIPA)KEHUH.

OKpyrisiTh AEUCTBUTEIbHBIE YHUCIIA, BBINOJHATH NMPUKUIKY PE3yJIbTaTa BBHIYMCICHHUH, OLIEHKY
YHCIJIOBBIX BBIPA)KEHUH.

YpaBHeHHS U HEPABEHCTBA

Pemarp nuHeliHble M KBaJpaTHbIE ypaBHEHUS, YpaBHEHHUS, CBOJSIIMECS K HUM, MpocTeiine
IpoOHO-pallMOHATIbHBIE YPABHEHHUS.

Pemarp cucrembl ABYX JMHEHHBIX ypaBHEHUH C JBYMs NEPEMEHHBIMH M CHUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OAHO YPaBHEHUE HE SIBIISETCS JIMHEUHBIM.

Pemarp TekcTOBBIE 3a7auu anredpanyeckuM CIocoOOM C MOMOUIbIO COCTaBJIEHUS ypaBHEHUS
WM CUCTEMBI IBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.

IIpoBoguTh mpoOCTEHIINE MCCIENOBAHUS YPABHEHMM U CHCTEM YpPaBHEHMiI, B TOM YHUCIE C
MPUMEHEHUEM TpapuuecKuX TMpeacTaBieHuil (ycTaHaBiIMBaTb, HMEET JIM YpaBHEHHE WU
CHCTEMa YpaBHEHUM pelleHus], €CJIU UMEET, TO CKOJIbKO, U TIpoyee).

Pemarp nuHeliHble HEpaBEHCTBA, KBAapaTHbIE HEPABEHCTBA, N300pa)xkaTh pelICHHE HEPaBEHCTB
Ha YMCJIOBOM IIPSIMOM, 3aIIUCHIBATh PEILICHUE C TIOMOILBI CUMBOJIOB.

Pemrate cucteMpl JMHEHHBIX HEPABEHCTB, CUCTEMBbl HEPABEHCTB, BKIIIOYAIOLIME KBAJIPaTHOE
HEPaBEHCTBO, M300pakaTh pEIICHUE CUCTEMbl HEPAaBEHCTB HA YUCIIOBOW MPSMOM, 3alHChIBAThH
pelieHue ¢ MOMOUIbI0 CHMBOJIOB.

Hcnonbs30BaTh HEpaBEHCTBA IIPU PELIEHUU PA3INYHBIX 337a4.



DOYyHKIUHA

PacriozHaBath (DyHKIMU W3y4eHHBIX BUAOB. [lOKa3bIBaTh CXEMaTHYECKH PACIOIOXKCHUE Ha
KOOPJAMHATHOM II0CKOCTH IpadukoB GpyHKimi Buga: Y = kx, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y =X,y = |x|, B 3aBHCHMOCTH OT 3HaYeHHiI KO3((YHUIMEHTOB, OMUCHIBATH CBOICTBA
GyHKIHA.

CtpouTh ¥ M300pakaTh CXeMaTUYECKU IpauKu KBaJPATHYHBIX (YHKIU, ONMCHIBATH CBOMCTBA
KBaJ[PaTUYHBIX (PYHKIUH 110 UX rpadukam.

Pacrio3HaBath KBajipaTHuHyl (YHKLIUIO 10 (OpMyJie, MPUBOAUTH MPUMEPHI KBaIPATUYHBIX
(GyHKIUN U3 peaIbHOM KHU3HH, (PU3UKH, TEOMETPHUH.

YucJioBbIe MOCJIEA0BATETLHOCTH H POIPEeCCUH

Pacnio3naBate apu(METHUECKYI0 MW TEOMETPHYECKYI0 MPOTPECCMU TPH Pa3HBIX crocobax
3aJJaHMUS.

BBIMONMHSITE BBIYKMCICHUS C HCIOJNB30BaHHWEM (opMyn n-ro wieHa apuMETHYECKOW U
reOMETPHYUECKOM MTPOrPECCUid, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh YIEHBI MOCIEIOBATEIFHOCTA TOYKAMH Ha KOOPIUHATHOM TIOCKOCTH.

Pemiatp 3amauu, CBSI3aHHBIC C YHCJIOBBIMHU IOCIICOBATEIBHOCTSMH, B TOM YHCIIC 33Jaudl W3
peabHOM JKU3HU (C UCTIONB30BaHUEM KAIIBbKYISATOPA, IIUPPOBBIX TEXHOJIOTHIHA).

TEMATHYECKOE INTAHUPOBAHHUE

KJIACC
Ne HanmeHnoBanue KoumnuecTBo yacos
n/ PAIEIIOn 1 TEM Bcero | Konrpoas | IIpakruy
n NpoOrpamMmbl HbIe eCKHe
padoTel | padoTHI DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypChl
1 Yucina 1 BBIYUCICHHUS. o5 1 bu6mmorekxa [IOK
ParmonanbHble yncia https://m.edsoo.ru/7f415b90
5 Anrebpanueckue 13 1 bubnuorexa [IOK
BBIpKEHUS https://m.edsoo.ru/7f415b90
3 YpaBHeHus u 20 1 bubmuorexa [JOK
HEpPaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! u 16 1 bu6nmoreka [JOK
rpaduku. OyHKIUN https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHME N 8 1 bubnuotexa [JOK
o6o0meHmne https://m.edso0.ru/7f415b90
OBILEE KOJIMYECTBO
YACOB IIO 102 5 0
[TPO'PAMME
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8 KIIACC

Ne HaumenoBanue KoJunyecTBo 4yacoB JuiekTpoHHbIE (UG POBHbIE)
n/ pa3iejioB U TeM Beero Koutpo IpakTh o0pa3oBaTejibHbIE PeCypPChI
n TpOTPaMMBI JIbHbIE yeckue
padoThI padoThI
1 Yucna 1 BIYUCICHUS. 15 bu6mmoreka [JOK
KBaapatHbie KOpHH https://m.edsoo.ru/7f417af8
e BiGors 10K
5 https://m.edsoo.ru/7f417af8
MoKa3areieM
AnreOpandeckue
3 BBIPAYKECHUS. 5 1 bubnnoreka [JOK
KBagparusiii https://m.edsoo.ru/7f417af8
TpEXWICH
AnreOpandeckue
4 BBIPAYKECHUS. 15 1 bubnuoreka [JOK
Anrebpanueckast https://m.edsoo.ru/7f417af8
IpoOb
YpaBHeHud U
5 HEpPAaBEHCTBA. 15 1 bubnmnoreka [JOK
KBanparusie https://m.edsoo.ru/7f417af8
ypaBHEHUS
5 Zpa;:i{mg:l 13 bub6nuorexa [IOK
CPancHCTRa. . https://m.edsoo.ru/7f417af8
Cucremsl ypaBHEHUI
7 Zpa;:i{mg:l 12 1 bubmuoreka [JOK
CPABEHCTEA. https://m.edsoo.ru/7f417af8
Hepasencrsa
8 Oyukuuu. OCHOBHBIE 5 bu6nmoreka [JOK
MOHATHUS https://m.edsoo.ru/7f417af8
9 OyHKuU. Yuciossie 9 bu6nmoreka [JOK
byHKINN https://m.edsoo.ru/7f417af8
10 [ToBTOpEeHue n 5 1 bubnnoreka [JOK
o6o0meHmne https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO
YACOB IIO 102 5 0
[TPO'PAMME
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9 KUIACC

Ne HaumenoBanue KounyecTBo yacos JyekTpoHHbIe (HU(PPOBBIE)
n/ pa3aesioB U TeM Beero | Konrpoas | Hpaxrau o0pa3oBaTe/ibHbIE PeCYpPChI
n NMPOrpamMmbl
Hble ecKHe
padoThI padoThI
|, |
https://m.edsoo.ru/7f419d08

qucia

YpaBHEHUS U

5 HEpPaBEHCTBA. 14 1 bubnnoreka [JOK
VYpaBHEHHS C OHOM https://m.edso0.ru/7f419d08
MepEeMEeHHOMN

3 z’pa:;i{mz;; 14 1 bub6nuorexa [IOK

cpapeHeTBa. . https://m.edsoo.ru/7f419d08
Cucrembl ypaBHEHUI
4 z’pa:;i{mz;; 16 1 bubmuoreka [JOK
SPABCHCTEA. https://m.edsoo.ru/7f419d08
Hepasencra
bu6mmoreka [JOK

> | Pynkuun 16 1 https://m.edsoo.ru/7f419d08

6 YucnoBbie 15 1 bu6mmoreka [JOK
[IOCJIEI0BATEILHOCTH https://m.edso0.ru/7f419d08
[ToBTOpEHME,

5 o0o01Ienne, 18 1 bu6mmorexa [IOK
CUCTEMATHU3ALUS https://m.edso0.ru/7f419d08
3HAHUU

OBUIEE KOJIMYECTBO

YACOB IO 102 6 0

[TPOI'PAMME
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