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INOACHUTEJIBHASA 3AIIMCKA

Pabouas nmporpamma yueOHOTo Kypca «Anredpa» Ha ypOBEeHb OCHOBHOT'O O0IIIEro
obpazoBanus aisa ooyyaromuxcs 7-9-x kmaccoB MKOY Cirocapesckas OIII pa3zpaborana B
COOTBETCTBUU C TPEOOBAHUSAMU:

o ®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 o6pazoBanuu B Poccuiickoit
Denepauuny;

o mpukaza Munnpocsemenus ot 17.12.2010 Ne 1897 «O06 yTBepxacHIN
denepanbHOr0 TOCYIaPCTBEHHOTO 00pa30BaTEILHOTO CTaHAPTa OCHOBHOTO OOIIEr0
00pazoBaHUs Y,

o npuka3za Munnpocsemenus ot 18.05.2023 Ne 370 «O6 yTBepxkaeHuu deaepanbHOn
00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO O0IIIET0 00pa30BaHUs»;

o mpuka3za Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxknenuu [lopsiaka
OpraHMU3aIH U OCYIIECTBIICHUSI 00pa30BaTEeNbHOM IEATEIHHOCTH 110 OCHOBHBIM
00111€00pa30BaTeIbHBIM ITPOTpaMMaM — 00pa30BaTEIBHBIM MPOTPAMMaM HAYaJIbHOTO OOIIEro,
OCHOBHOTO OOIIIETO U CPEeTHEro 00IIero 00pa3zoBaHus»;

e CII 2.4.3648-20 «CaHuTapHO-3ITHIEMUOJIOTHUECKUE TPEOOBAHUS K OPTaHU3AIHSIM
BOCIHUTAHUS U 00yUEHUs, OTJbIXA U 03[JOPOBIICHUS ACTEH U MOJIOJICKH», YTBEPIKICHHBIX
MMOCTaHOBJICHHEM TJIABHOTO CaHUTApHOTO Bpauda oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «'urueHn4eckre HOpMaTUBLI U TPeOOBAHUS K 00ECIIEUCHHUIO
0e301acHOCTH U (WiH) O€3BPEAHOCTH AJIS YeIOBeKa (GaKkTOPOB Cpeabl OOUTAHUSY,
YTBEP>K/I€HHBIX [IOCTAHOBJIEHUEM TJIABHOTO CaHUTapHOro Bpaya ot 28.01.2021 Ne 2;

e KOHLEMNIIMH PA3BUTUS MAaTEMaTHUECKOT0 00pa30BaHusl, yTBEPKICHHON
pacniopsbkenreM I[lpaButensctBa ot 24.12.2013 Ne 2506-p;

e y4eOHOro IUIaHa OCHOBHOT'O O0IIEr0 00pa30BaHus, YTBEPKIEHHOTO PUKAa30M
mupektopa MKOY Cmocapesckas OLLL ot 30.08.2023 Ne 1 «O06 yTBepx’aeHUH OCHOBHOM
00pa3oBaTeNbHON MPOTPAMMbI OCHOBHOTO 00IIIET0 00pa30BaHus;

Pabouas nporpamma opreHTHpOBaHa Ha LeJIEBbIE IPUOPUTETHI, CHOPMYINPOBAHHBIE B
benepanbHOI pabouell mporpaMMe BOCHUTaHUA U B paboueil nporpamme Bocnutanuss MKOY
Cmrocapesckas OI11.

AnreOpa sBIsieTCs OJTHUM U3 OMIOPHBIX KYPCOB OCHOBHOI'O OOIIIEro 00pa3oBaHUs: OHA
oOecnieunBaeT U3y4eHHe JPYTuxX AUCHUILINH KaK €CTECTBEHHO-HAYYHOI0, TaK U TYMaHUTApHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXO0IMMO AJIsl MPOJIOJKEHUSI 00pa30BaHMs U B MIOBCEITHEBHON YKHU3HU.
Pa3ButHe y oOyuaroniuxcs HayuyHbIX IPEICTaBICHUH O IPOUCXOKICHUH U CYLTHOCTH
anreOpanyeckux abCTpakuui, cnoco0e OTpaXKeHUss MaTeMaTHUeCKOM HayKoOH sIBICHUH 1
IIPOLIECCOB B MPUPOE U OOIIECTBE, POJIU MAaTEMATUYECKOTO MOJIEIMPOBAHUS B HAYUHOM
MO3HAHUU U B IPAKTUKE CIIOCOOCTBYET (HOPMUPOBAHUIO HAYUHOTO MUPOBO33PEHUS U KAYECTB
MBIIUIEHUSI, HEOOXOIMMBIX JJIsl a1allTalliy B COBpeMeHHOM IuppoBoM oOuiecTse. M3yduenue
anreOpbl 0OecreunBaeT pa3BUTHE YMEHUS HaOJI01aTh, CPABHUBATh, HAXOJUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIIEHUS, CIIOCOOHOCTH apryMEHTUPOBAHHO 0OOCHOBBIBATH CBOU
JIecTBUS U BBIBOJIBI, (POPMYIIMPOBAThH yTBepxkaAeHUsA. OcBOeHHE Kypca ainredpsl o0ecreyrBaeT
pa3BUTHE JIOTMUECKOTO MBIIUIEHUSI 00yYaOLIUXCsl: OHU UCTIOIb3YIOT I€AYKTUBHbBIE U
UHIYKTHBHBIE pacCyKJIeHHsI, 0000IIeHNEe U KOHKPETH3AIHI0, a0CTparupoBaHUe U aHAJIOTHUIO.
OO6yuenue anreOpe mpeanoaaraeT 3HaYMTeIIbHBIA 00EM CaMOCTOSITEIIBHON JIEATETLHOCTH
00y4aroImuxcsi, HO3TOMY CaMOCTOSTEJIbHOE PELICHHE 3aj1ay sIBJISIETCS pealn3aueil
JeSTeIbHOCTHOTO MPUHIINIIA 00yUEHUSI.

B cTpykType nporpamMmsl yueGHOTo Kypca «Anredpa» it OCHOBHOT'O OOIIIEro
00pa30BaHMsl OCHOBHOE MECTO 3aHUMAIOT COJIepKaTeIbHO-MeToInYecKue TuHuM: «Yucna u
BBIYUCIICHUS», «AJIreOpanyeckre BEIpRXKEHUSN», «Y PaBHEHUS U HEPAaBEHCTBA», «DyHKIIMMNY.
Kaxxnast u3 31X copepx’aTeabHO-METOIUYECKUX JIMHUIN pa3BUBACTCS HAa MPOTSKEHUH TPEX JIET
U3y4eHHsI Kypca, B3aUMOJICHCTBYs ¢ IPYTUMHU €ro JMHUAMU. B Xo/1e n3yuenus yuebHoro Kypea



00y4aromuMcs MPUXOAUTCS JIOTHUECKH PaCcCyKIaTh, UCIOIb30BATh TEOPETHKO-MHOKECTBEHHBIN
A3bIK. B cBsI3u ¢ 3TUM B porpammy yueOHOTro Kypca «Anredpa» BKIOYEHbI HEKOTOPbIE OCHOBBI
JIOTHKH, IPEJICTaBJICHHBIE BO BCEX OCHOBHBIX pa3ziefiax MaTeMaTHUECKOro 00pa3oBaHus U
CIOCOOCTBYIOIIUE OBIAJACHUIO O0YYaIOIIMMHKCS OCHOB YHUBEPCATHLHOTO MaTEMaTHYECKOTO
si3pika. CoaepKaTelIbHOM U CTPYKTYPHOH 0COOCHHOCTBIO YIEOHOTO Kypca «Anredpay sSBIsSETCS
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepsxanue nuHud «HYucnaa v BBIYUCICHUS CIIYKUT OCHOBOM IS TaJbHEHIIIETO
M3YYEHUS MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 00YYAIOIINXCS JOTMYECKOrO MBILIUICHHUS,
(opMHPOBAHNIO YMEHUS TOJIb30BATHCS AITOPUTMAMH, & TAKXKE MPUOOPETEHUIO MPAKTHIECKUX
HABBIKOB, HEOOXOIMMBIX JJIs TOBCEIHEBHOM JKU3HU. Pa3BuTHE MOHATHUS O YHCIIE HA YPOBHE
OCHOBHOT'O 00IIIero 00pa3oBaHMs CBA3aHO C PAIMOHAIBHBIMUA U UPPATMOHAIBHBIMU YHCIIAMH,
dbopMupOBaHHEM MPEJICTABICHUI O IEHCTBUTEIBHOM UKCie. 3aBeplICHIEe OCBOCHHS YHUCIOBOI
JIMHUU OTHECEHO K CpelHeMY o01IeMy 00pa30BaHHUIo.

Copep:xanue IByX alredpandeckux JUHUN — «AJredpanyecKkue BIPaKSHU» U
«YpaBHEHUS 1 HEPABEHCTBA» — CIOCOOCTBYET (POPMHUPOBAHUIO y 00 yUAIOIIUXCSI
MaTeMaTHYECKOTro afnmnaparta, He0OX0AUMOTO JJIsl pelIeHHs 3aa4 MAaTeMAaTUKH, CMEXHBIX
IIPEIMETOB U MPaKTUKO-OPUEHTUPOBAHHbIX 3a/1a4. Ha ypoBHE OCHOBHOIO 00111er0 00pa3oBaHUs
yueOHBII MaTepuai rpyNIupyeTcss BOKPYT pallioHaIbHBIX BhIpaskeHUd. AnreOpa
JEMOHCTPUPYET 3HAUEHUE MAaTEMAaTUKH KaK S3bIKa JJIsl IOCTPOEHUSI MaTEMaTUYECKUX MOJEIEH,
OTHMCAHUS MIPOLIECCOB U SBIICHUN peanbHOro Mupa. B 3amaun o0ydyenus aaredpe BXOAIT Takke
JlaJIbHENIIee pa3BUTHE AITOPUTMUYECKOTO MBIIIIJICHHS, HEOOXOIUMOT0, B YACTHOCTH, JUIs
OCBOEHUS Kypca HH(OPMATUKH, U OBIIAJCHUE HABBIKAMU JICTyKTUBHBIX PACCYKICHHIA.
[TpeoOpazoBaHre CUMBOJILHEIX (HOPM CITIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHS, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxanre QyHKIMOHATEHO-TPAPUICSCKON JIMHUN HAICJICHO HA MTOJIyYCHUE
00y4aromuMucs 3HaHUH 0 QYHKIUSAX KaK BaKHEHIIEH MaTeMaTHYeCKOM MOAENH sl OTMCaHUs
U UCCIIEZIOBaHUS Pa3HOOOPa3HbIX MPOLIECCOB U SIBJICHUHN B IpUpoJie U o01ecTBe. M3yuenue
MaTepHala clocoOCTBYET Pa3BUTHIO Y 00YyUaIOLIMXCSl YMEHHS CIOIb30BaTh Pa3INyuHbIe
BBbIPa3UTEIbHBIE CPEJICTBA SI3bIKa MATEMATUKHU — CIIOBECHBIE, CAMBOJINYECKHUE, TpapUUecKue,
BHOCHT BKJIaJl B GOPMUPOBAHUE MIPEJICTABICHUI O POJIM MATEMATUKH B PA3BUTUH [IUBUIH3AIIUU
U KYJIbTYPHI.

CornacHo yueOHOMY IUIaHy, B 7-9-X Kjaccax uzydaeTcs yueOHbI Kypc «Anredpay,
KOTOPBIN BKJIIOUAET CIEAYIONME OCHOBHBIE pa3eiibl cofepkaHus: «Hucna v BbIYUCICHUS,
«AnreOpanyeckue BEIpaKEHU», «Y paBHEHUS U HEPABEHCTBAY, «DYyHKIIUNY.

Ha m3ydenune yueGHOTO Kypca «Anredpa» otBoautcs 306 gacos: B 7-m kiacce — 102
yaca (3 gaca B Hefient0), B 8-M kiacce — 102 yaca (3 yaca B Hezento), B 9-m kimacce — 102 gaca (3
yaca B HEJIEINIO0).

Jlnist peasin3aluy MporpaMMbl UCTIONIB3YIOTCS Y4€OHUKH, JOMYIIEHHbIE K
MCIIOJIb30BAaHUIO IIPH pealin3allii UMEIOUINX FOCYIapCTBEHHYIO aKKPEIUTALIUIO
00pa30oBaTeNbHBIX MPOrPaMM HAa4aJIbHOT'O OOIIEro, OCHOBHOTO OOIIET0, CPEAHEro 00IIEero
00pa30oBaHMs OPraHU3alKIMHU, OCYIIECTBISIONUMHI 00pa30BaTEIbHYIO JEATEIbHOCTD, IPUKA30M
Munnpocsenienust ot 21.09.2022 Ne 858:

e Anrebpa, 7 kimacc / MakapsrueB FO.H., Munmtok H.I'., Hemmkos K.W. u np.; mox pen.
TenskoBckoro C.A. AkunonepHoe o6mecto «M3narenscto "[Ipocsemienue’»;

e Aunrebpa, 8 kimacc / MakapsrueB FO.H., Munmiok H.I'., Hemmkos K.W. u ap.; mox pen.
TenskoBckoro C.A. AkunonepHoe o61mmectBo «M3natenscto "[Ipocsemenue'»;

e Anrebpa, 9 ximacc / MakapsrueB FO.H., Munntok H.I'., Hemmkos K.W. u np.; mox pen.
Tensaxosckoro C.A. AO «M3narensctBo "l[Ipocsemenne»;

DeKTpoHHBIE 00pa30BaTeNbHbIE PECYPCHI, JOMYIIEHHBIE K HCIIOIb30BAHUIO TIPU
pean3alnuy UMEIOUINX FOCyIapCTBEHHYIO aKKpEIUTAII0 00pa30BaTeIbHbIX MPOrpaMm



HAYaJILHOTO O0IIEro, OCHOBHOTO OOIIETr0, CPEeTHETr0 O0IIero 00pa3oBaHus MPUKA30M
Munnpocsenienus ot 02.08.2022 Ne 653:

e Aunrebpa, 7 knacc. DI'AOY A0 «Akanemust Munnpocsenienus Poccumy;

e Anrebpa, 8 kitacc. DI'AOY IO «Akanemus MunnpocsenieHus Poccuny;

e Aunrebpa, 9 knacc. PDI'AOY A0 «Akanemus Munnpocseniennst Poccumny;

e DJICKTPOHHBIA 00pa3oBaTeNbHbBIN pecypc «/lomamaue 3ananus. OcHOBHOE o01iee
obpa3oBanue. Anrebpa», 7-9 knaccel. AO «M3natenbctBo "[IpocBemenue'»;

COAEPXAHUE YYEBHOI'O ITPE/IMETA

7-i k1ace

Yucna v BbIYMCTICHUS

JlpoOu OOBIKHOBEHHBIE U IECATHUYHBIE, IEPEXO0]] OT OAHOM (POPMBI 3anucu 1podei K
apyroi. [IoHATHE paOHAIBHOIO YHCIIA, 3alIUCh, CPABHEHUE, YIIOPAJOYNBAHUE PALIMOHAIIBHBIX
yucen. Apudmernueckue 1eiCcTBUA ¢ pallMOHAIbHBIMU YnciaMu. Pemenue 3ai1a4 u3 peaabHOU
IIPAKTUKHU Ha YacTH, Ha JApoOu.

CreneHb ¢ HaTypaJIbHBIM IIOKa3aTeJIeM: ONpeieieHne, Ipeodpa3oBaHue BbIpaKEHHUM Ha
OCHOBE OTIpEJICTICHNUS, 3aIICh OOIBIINX Yncel. [IpoeHTs, 3an1ch MPOIIEHTOB B BUJE IpOOU U
IpoOu B BUIE NPOLIEHTOB. Tpu OCHOBHBIE 3a7jaudl HAa IPOLIEHTHI, PELICHUE 3a/1a4 U3 pealbHON
HPAKTHKU.

[IpumeHeHNne MPU3HAKOB AEITUMOCTH, PA3JI0KEHUE HA MHOKHUTEIN HATYPAJIBHBIX YUCEIL.

PeanbHbIC 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 00paTHas MPOMOPIIMOHATBHOCTH.

AnredOpanyeckue BbIpasKeHUsI

IIepemeHHBIE, UNCIIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOM. J[oIyCcTUMBIE 3HAYEHUS
nepeMeHHbIX. [IpeacTaBienue 3aBUCUMOCTH MEXIY BEJIMYMHAMU B BUJIE (POPMYJIBL.
Brraucnenus o popmynam. [IpeoOpazoBanre OYKBEHHBIX BBIPAXECHHUN, TOXKIECTBEHHO PaBHbIC
BBIpa)KEHUSI, [TpaBUiIa IPeoOpa30BaHUs CYMM U ITPOU3BEICHUMN, PaBUIIa PACKPBITHSI CKOOOK U
IIPUBE/ICHUS TOJOOHBIX CIIaracéMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpnowneHnbl 1 MHOroueHbl. CTeneHb MHOrowieHa. CloxeHue, BblUNTaHue,
YMHOKEHHE MHOTO4JIEHOB. POPMYJIBI COKPAILICHHOTO YMHOXKEHUSA: KBaApaT CyMMBI U KBaJpaT
pasHoctu. Popmylia pa3HOCTH KBaJIpaToB. PaznokeHne MHOTOWIEHOB
Ha MHOXUTEIIN.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHeHHe, KOpEeHb YpaBHEHUsI, IPaBUiIa IPeoOpa3oBaHusl ypaBHEHUS,
PaBHOCHUIIBHOCTh YPAaBHEHUI.

JInneliHOE ypaBHEHHE C OJHOU NIEPEMEHHOM, YUCIIO KOPHEU JIMHEHHOTO YPaBHEHMS,
pelieHre TMHEWHbIX ypaBHeHU. CocTaBleHUe YpaBHEHH 110 YCIOBHIO 3a1aul. Pemenue
TEKCTOBBIX 3aJ1a4 C [IOMOLIBIO YPABHEHUM.

JIuneiiHoe ypaBHEHME C ABYMs [IEPEMEHHBIMU U €ro rpaduk. Cuctema IByX JTMHEHHBIX
yYpaBHEHMH ¢ IByMsI lTlepeMeHHbIMU. Perienne cucteM ypaBHEHHH ciocOOOM MOJICTAHOBKHU.
IIpumepsl penieHns TEKCTOBBIX 3a7a4 € TOMOIIBK CUCTEM YPAaBHEHMI.

DyHKIUH

Koopaunnara Toukn Ha npsimoil. Uucnossle npoMexxkyTKkH. PaccTosiHne Mexay 1ByMs
TOYKaMU KOOPAMHATHOU IIPSAMOM.

[IpsimoyronbHas cucrema KkoopauHat, ocu Ox u Oy. Abcuuceca u opAMHATa TOYKH Ha
KOOpJAMHATHOMH mockocTu. [Ipumeps! rpagukoB, 3aaHHbIX popMmynaMu. UteHue rpadukoB
peanbHbIX 3aBucuMmocTteil. [lonstue pynkunu. I'papuk pynxnuu. CoiicTBa pyHKINH.
Jluneiinas gynxuus, ee rpaduk. I'padux Gynkum y = [x|. ['paduueckoe pemeHre TMHEHHBIX
YpaBHEHUH U CHUCTEM JIMHEHHBIX YPABHEHHUM.



8-it kiacc

Yuciia 1 BBIYMCIICHUS

KBagparuslit kopens u3 uucna. [lonstre 006 uppannoHaibHOM uncie. JlecsTuanbie
npUOIMKEHUS UPPAMOHATIBHBIX uncen. CBolicTBa apupMETUUECKUX KBAJPATHBIX KOPHEH U HX
pUMEHEHHE K IPe00Pa30BaHHUIO YUCIIOBBIX BHIPAXKEHUH U BHIUMCIICHUSAM. JleHCTBUTEIbHBIE
YHCla.

Crenens ¢ 1eabpIM [TOKa3aTeneM U ee cBoiicTBa. CTaHaapTHas 3aluch YHUCa.

AsredOpanyeckue BbIpasKeHMsI

KBanpaTHblil TpexuiieH, pa3iaoKeHUe KBaJpaTHOIO TPEXUIEHA HA MHOKHUTEIN.

Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO ayiredpandeckoit 1podu. CiokeHue,
BBIUYUTAHNE, YMHOKEHUE, JIeNieHHe anredpanyeckux ApoOeii. ParmonanbHbie BRIpQXKEHUS U UX
npeoOpa3oBaHueE.

YpaBHeHUs U HEPABEHCTBA

KBanpatHoe ypaBHeHue, popmysa KopHell KBagpaTHOTO ypaBHeHUs. Teopema Buera.
Pemienne ypaBHeHMI, CBOIAIIMXCS K IMHEWHBIM U KBaApaTHBIM. [Ipocreiimme n1poGHO-
palroHaIbHbIE YpaBHEHUS.

I'paduueckas uHTEpHIpETAIIUS YPaBHEHUH C ABYMS TIEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YpaBHEHUH ¢ ABYMs NepeMeHHbIMH. [IpuMephl perienns CucTeM HeTMHEHHBIX YPaBHEHHH ¢
JBYMsI IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 33724 alNreOpandeckum crocooom.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO C OTHOM MEPEMEHHOM.
PaBHOCMIIBHOCTH HepaBeHCTB. JInHeliHbIe HEpaBeHCTBA C OJJHOM nepeMeHHON. CUCTeMbl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUH

[Monstre Gynkuuu. O6IaCTh ONPEICICHHIS] 1 MHOKECTBO 3HAUCHUN (DYHKITUH.
CniocoOsI 3a1anus QyHKIUH.

I'padux ¢pynkuuu. Urenne cBoiicTB pyHkuuu 1o ee rpaduxy. [Ipumeps! rpaduxos
(GYHKLUH, OTpaXKaIOLINX peabHbIEe POIIECCHI.

@OyHKIMH, ONMCHIBAIOLINE NPSAMYIO U 00paTHYIO MPONOPIHMOHATIbHBIE 3aBUCUMOCTH, UX
rpapuku. yHKIMU y = x4,y =%, y =X, y = |x|. Ipaduueckoe pemenne ypaBHeH it i CHCTEM
YpaBHEHUM.

9-ii k1ace

Yucaa 1 BLIYUCIEHUS

PanmonansHble yncna, uppalvoHaIbHbIE YUCIIa, KOHEUHbIE 1 OECKOHEUHBIE
JEeCATHYHBIE TpoOH. MHOXKECTBO IeHCTBUTENBHBIX YUCE, IeHCTBUTEIbHBIC YHCTIA KaK
OECKOHEUYHBIE ECATUYHBIEC TpoOu. B3auMHO 0/IHO3HAYHOE COOTBETCTBHE MEKTY MHOKECTBOM
JIEUCTBUTEIIbHBIX YUCE U KOOPAUHATHOM MPSMOM.

CpaBHeHHE IEUCTBUTENIBHBIX YHCEI, apU(PMETHUECKUE JEHCTBUS C IEHCTBUTEIbHBIMU
YHCIaMH.

Pa3mepnr 00bEKTOB OKPYKAIOIIET0 MUPA, JNIUTETLHOCTh MIPOIIECCOB B OKPYKAIOIIEM
MHpE.

[TpubmmxeHHOe 3HaUYeHNE BETMYUHBI, TOYHOCTh MPUOMmKeHns. OKPYTJICHHE Yncel.
IIpukuaka v oLieHKa pe3yJIbTaTOB BBIYUCICHUM.

YpaBHeHHsI M HEPABEHCTBA

JIuneitHoe ypaBHeHuE. PelieHue ypaBHEeHH M, CBOAALIMXCS K JIMHENHBIM.

KBanpatHoe ypaBHeHue. PelieHre ypaBHEHUN, CBOASIIIIMXCS K KBAIPATHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepsl pelieHus ypaBHEHUN TPETbEH U YETBEPTOM CTEIICHEN
Pa3JI0)KEHUEM Ha MHOKHTEIH.

Pemenne npoOHO-paliMOHAIBHBIX YpaBHEHUH. Pelienne TeKCTOBBIX 3a/1a4
anreOpanvdecKuM METOIOM.



VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMU | €ro rpaduk. Pemenue cuctem AByX JTUHEHHBIX
YPaBHEHHUH C IBYMs IIEPEMEHHBIMU. Pelenue cucreM AByX ypaBHEHUH, OJHO U3 KOTOPBIX
JUHEWHOE, a IPyroe — BTOPOii crenenu. [ padudeckas nHTEpIpeTalys CHCTEMbl YPaBHEHUH C
JBYMsI IEPEMEHHBIMHU.

Pemmennie TeKCTOBBIX 33729 aNreOpandecKuM Crocooom.

UYucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHENHBIX HEPABEHCTB € OJHOW NIEPEMEHHON. Penienne cucTem JIMHEMHBIX
HEpaBEHCTB ¢ OJHOM nepeMeHHol. KBaapaTHble HepaBeHCTBaA. ['paduueckas uHTEepnperanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIBYMsI [ICPEMECHHBIMH.

DYyHKIUT

KBanparuunas ¢ysakius, ee rpaduk u cBoiicta. [Tapabona, KOOpIUHATH BEPIIUHBI
napaboIIbl, 0Cb CAMMETPHH [1apadoIIbl.

I'padmxu Gymxmmii y = kx, y = kx + b, y = kix, y = x%, y = Vx, y = || 1 nx cBoiicTsa.

YucaoBbIe MOCIEI0BATEIHLHOCTH H IIPOrPecCHH

[ToHsiTHE YKCIIOBOM MOCIIENOBATEIBLHOCTH. 3aJaHUE [10CIIE0BATEIbHOCTH
peKyppeHTHOI popmMyIioif u popMynoil n-ro wieHa.

Apudmerndeckas u reoMmeTpruuecKas mporpeccur. @opMyIibl n-ro YieHa
apru(MeTHUECKON U reOMETPUYECKOM MPOrpecCcHii, CyMMBbI IEPBBIX N-X YWIEHOB.

N300pakeHne 4ieHOB apu(PpMETHIECKON U TEOMETPHUECKON IPOTPECCUi TOUKaMHU Ha
KOOPJAMHATHOM IIOCKOCTH. JINHENHBIN U SKCIIOHEHIUAIbHBIA pOCT. CI10KHBIE IPOLIEHTHI.

INTIAHUPYEMBIE PE3YJIbTATbBI OCBOEHMUS ITPOI'PAMMbI

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHUS ITPOrpaMMBbl YI€OHOTO Kypca «Ayredpar
XapaKTEepU3YHTCA:

1) naTpuoTnyecKoe BOCIIUTAHUE:

MPOSIBJIEHUEM UHTEpEca K IPOLUUIOMY M HACTOALLEMY POCCUMCKON MaTeMaTUKH,
LIEHHOCTHBIM OTHOIIEHUEM K IOCTHKEHUSM POCCUMCKUX MATEMAaTUKOB U POCCUHCKOMN
MaTE€MaTUYECKOW IKOJbI, K UCTIOIb30BAHMIO 3THX JOCTHKEHHUM B IPYTUX HayKaxX U MPUKIIATHBIX
chepax;

2) rpaIaHCKoOe H 1yXOBHO-HPABCTBECHHOE BOCIIUTaHHUE:

TOTOBHOCTBIO K BBHITIOJIHEHHUIO O0S3aHHOCTEH rpaklaHnHA U pean3alliy ero Mnpas,
MPEJICTaBICHUEM O MAaTEMAaTHYECKIX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHH, TIPOIIEAYP TPaKTaHCKOTO 0011ecTBa (HaIpuMep, BBIOOPHI, ONPOCHI), TOTOBHOCTHIO K
00CYXKJIEHUIO AITHUECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM PUMEHEHUEM JTOCTHKEHUN
HayKH, OCO3HAHUEM BaXHOCTH MOPAJTbHO-3THUYECKUX IMPUHIIAIIOB B IEATETLHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOW Ha aKTMBHOE YYaCTHE B PEIICHUH MPAKTHUYECKUX 3a7a4 MaTeMaTUIeCKOU
HANPaBIEHHOCTH, OCO3HAHNEM BaKHOCTH MaTEMaTHYECKOT0 00pa30BaHus Ha MPOTSHKEHUU BCel
KU3HH JIJIS1 YCTICITHON TTPO(EeCCHOHATbHOMN JAESTENHPHOCTH U PA3BUTHEM HEOOXOIUMBIX YMEHUM,
OCO3HAHHBIM BBIOOPOM U TTOCTPOCHUEM UHAMBHUAYAILHON TPAeKTOpUU 00pa30BaHMs U
KU3HCHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTH4YeCKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K OMOIIMOHATILHOMY U ACTETHYECKOMY BOCTIPUSTHIO MAaTEMaTHUECKHUX
00BEKTOB, 33124, PEIICHUI, PacCyKIEeHUHN, YMEHUEM BUIETh MATEMATHUECKHUE 3aKOHOMEPHOCTH
B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MIO3HAHUS:

OpUEHTAIINEH B IEITEIILHOCTH HA COBPEMEHHYIO CUCTEMY HaYYHBIX MTPEICTABICHHHN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOABI U 00IIeCTBa, TOHUMAaHUEM
MaTeMaTUYeCKOW HayKH Kak c(hepbl 4eTTOBEUECKOM JACSITEIIPHOCTH, ITATIOB €€ PA3BUTHUS U
3HAYMMOCTH VISl Pa3BUTHS LIMBUIIM3ALIMHY, OBJIA/ICHUEM SI3bIKOM MAaTEMAaTUKH U MaTeMaTHYEeCKOMN




KyJIBTYpPOH KaK CpPEACTBOM MO3HAHHSI MUPA, OBJIa/ICHUEM POCTEUIIIMMU HaBBIKAMHU
HCCIIEI0BATEIbCKOM e TEIbHOCTH;

6) pusnueckoe BocnuTaHue, GOPpMUPOBaAHNE KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0JIar0MoJIyYHs:

TOTOBHOCTBIO TPUMEHATh MaTEMAaTUYECKHUE 3HAHUS B HHTEPECAaX CBOETO 370POBBS,
BEJICHHS 3/J0POBOT0 00pa3a KHU3HHU (310pOBOE MUTAHKE, COATAHCUPOBAHHBIIN PEKUM 3aHATUH U
OTIbIXa, PEryispHas pusnyeckast akTUBHOCTD), C(HOPMUPOBAHHOCTHIO HAaBBIKA pe(IIEeKCHH,
NPU3HAHUEM CBOETO ITPaBa Ha OUIMOKY M TaKOTO )K€ TpaBa APYroro 4eJIoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHE:

OpHEHTalMel Ha MPUMEHEHHE MaTeMaTHUSCKIX 3HAHUM ISl peIIeHUs 33/1a4 B 00J1acTH
COXPaHHOCTH OKPY>KAIOIIEH Cpe/ibl, INTAHUPOBAHUS TIOCTYIKOB M OLIEHKH UX BO3MOXHBIX
HOCJICACTBHUM JJIs1 OKPY’KAIOIIEH Cpebl, 0CO3HAHNEM TTI00aTbHOTO XapaKTepa 3KOJIOTHIECKUX
po0JIeM U IyTel UX PELLECHUs;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSIM COIUAIbHON U IPUPOIHOI Cpeabl:

e TOTOBHOCTBIO K JICHCTBHSIM B YCJIOBUSIX HEOTPEICICHHOCTH, MIOBBIICHUEM YPOBHS
CBOCH KOMITIETEHTHOCTH 4epe3 NPAaKTHUECKYIO IATeIbHOCTh, B TOM YUCIIE YMEHHS YUYUTHCS Y
JPYTUX JIO/ICH, MPHOOPETaTh B COBMECTHOM EATETLHOCTH HOBBIC 3HAHUS, HABBIKU H
KOMITETCHIIH U3 OIBITA APYTHX;

e HEOOXOIUMOCTHIO B (POPMHUPOBAHUH HOBBIX 3HAHUI, B TOM 4nCiIe (HOPMYTUPOBATH
UJIeH, IOHSATHS, TUIIOTE3bl 00 0OBEKTaxX U SBJICHUSX, B TOM YHCJIE pPaHee HEM3BECTHBIX,
0CO3HaBaTh JePHUINUTHI COOCTBEHHBIX 3HAHUN M KOMIIETECHIUH, TUIAHUPOBATh CBOE PA3BUTHE;

e CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIHIO, BOCHIPUHUMATh CTPECCOBYIO
CHUTYAIIMIO KaK BBI30B, TPEOYIOLINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS U
JeWcTBHA, OPMYIHPOBATh U OLICHUBATH PUCKHU U TIOCIEACTBHS, JOPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS

ba3oBble JlornyecKkue AeucTBuA:

e BBIIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKY MaTEMaTHUYECKUX OOBEKTOB,
MOHATHUH, OTHOILIEHUH MEXy TOHATHAMHU, (POPMYIUPOBATH ONPEIEIICHUS TOHATHH,
YCTaHABJIMBATh CYLIECTBEHHBIA MPU3HAK KJIACCU(PUKAIIUN, OCHOBAHUS JUIsl 000011IEHUs U
CpaBHEHUs, KPUTEPUU IIPOBOJUMOIO aHAIN3A;

e BOCIPUHUMATh, POPMYIUPOBATH U MPEOOPA30BBIBAT CYKIACHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHbIE, €TMHUYHBIE, YACTHBIE U 00IKe, YCIOBHBIE;

e BBIBIIATh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI31 U IPOTUBOPEYHS B
(axTax, 1aHHBIX, HAOTIOEHUSAX U YTBEPXKIECHUX, MpeaAaraTh KpUTEPUH JUTSl BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JIeNIaTh BBIBOJBI C MCIOIb30BAHUEM 3aKOHOB JIOTUKH, NETYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKJIFOUEHH 110 aHAJIOTUH;

e pa3bupaTh J10Ka3aTeIbCTBA MATEMAaTHUECKUX YTBEPXKICHUN (TIpsIMBIE U OT
MPOTUBHOTO), TPOBOAUTH CAMOCTOSITENIbHO HECTIOKHBIE TOKA3aTeIbCTBA MaTEMaTHYECKUX
(akTOB, BBICTpauBaTh ApTyMEHTALIHIO, IPUBOAUTE IIPUMEPHI U KOHTPIIPUMEPHI, 0O0CHOBBIBATH
COOCTBEHHBIE PaCcCYXICHUS;

e BBIOMpATH croco0 perieHus yueOHoM 3a7auu (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BEIOMpaTh Hanbosee MOAXOASIINN C YIETOM CaMOCTOSITENTbHO BbIJEIEHHBIX
KPUTEPUEB).

Ba3oBble uccienoBare/ibCKue 1eHCTBUSA:

¢ HCIIOJIb30BaTh BOIIPOCHI KAK UCCIIEN0BATEIBCKUN HHCTPYMEHT ITIO3HAHMS,
dbopMynupoBaTh BONPOCHL, (PUKCUPYIOIIKE IPOTUBOPEUHE, TPOOIEMY, CAMOCTOSATEIHHO
yCTaHaBJIMBATh KCKOMOE U JIaHHOE, (POPMUPOBATH TUIIOTE3Y, ApIYMEHTHPOBATH CBOIO MO3HIIMIO,
MHEHHE;




e TIPOBOIMTH IO CAMOCTOSITEIFHO COCTABICHHOMY IIJIAaHY HECJIOKHBIN SKCIIEPUMEHT,
HEOO0JIBIIOE MCCIIEJOBAHUE 110 YCTAHOBJIEHUIO 0COOEHHOCTEH MaTEMaTHYECKOr0 0OBEKTa,
3aBUCHUMOCTEN 0OBEKTOB MEXKIY COOOI;

e CaMOCTOSITEIBHO (POPMYIMPOBATH OOOOIEHNUS U BBIBOABI 110 pe3yJbTaTaM
NPOBEIEHHOT0 HAOIIOICHUS, UCCIICA0BAHMS, OLIEHUBATh JOCTOBEPHOCTH MOJTyYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHMIA;

e TIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUTATh
HPENOI0KEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ undopmanmeii:

e BBIABJIATH HEAOCTATOUHOCTh M U30BITOYHOCTh MH(OPMALIUH, JAHHBIX, HEOOXOAMMBIX
JUISL pEeUIeHHUs 3a1au;

e BBIOMpATh, AHATU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH HH(OPMALIHIO
Pa3IMYHBIX BUAOB U (POPM IPEICTABICHHUS;

e BBIOMpaTh PopMy IpeacTaBIeHHs HH(OPMALIMK U WIUTIOCTPUPOBATH PELIaeMble
3aJa4i CXeMaMH, AuarpaMMaMiu, HHOHM rpaduKoil 1 uX KOMOWHAIMSMU;

e OLEHMBATh HA/IEKHOCTh HH(POPMALIUU IO KPUTEPUSM, IPEATIOKEHHBIM YUUTEIEM
WK CPOPMYITHPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTHBHBIC yHUBEpPCAJIbHbIC Y4eOHbIC 1eliCTBUA:

e BOCHPHUHUMATH U (POPMYIIMPOBATH CY)KJICHHS B COOTBETCTBUU C YCIOBHSIMHU U
LEeJIIMU OOILEHMs], ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, 1aBaTh IMOSICHEHUS 110 X0y PEIICHHS 33]a49i, KOMMEHTHPOBATh
HOJIy4EeHHBIH pe3ynbTarT;

e B X0/l 00CYXKICHHS 33]aBaTh BOIMPOCHI 10 CYIIECTBY 00CYKIa€MOI TEMBI,
npo0eMbl, pelaeMoil 3a1auu, BbICKa3bIBaTh UJIEH, HAllEJICHHbIE Ha MOMCK peIleHHMs,
COIOCTABJISITH CBOM CYXJICHUS C CYKACHUSIMH IPYTUX YIaCTHHKOB JHaJiora, 0OHApyKUBATh
pasyinyMe U CXOJCTBO MO3ULIUHI, B KOPPEKTHOH popme hopMyIHpoBaTh pa3HOTIacUs, CBOU
BO3PAXKCHHUS;

e TPEJACTAaBIATH PE3YNbTAThl PELICHUS 3aa4H, SKCIIEpUMEHTA, UCCIIEJOBAHUS,
MPOEKTa, CAMOCTOSITENILHO BEIOMPATh (JOPMAT BBICTYIICHHS C YI€TOM 33J1a4 IPE3CHTAINN U
0COOEHHOCTEH ayTUTOPUH;

e TIOHMUMATH M HCIIOJB30BATh MPEUMYIIECTBA KOMAaHIHON W WHAWBUYATEHON PabOTHI
IPU PELICHNH Y4eOHBIX MaTeMAaTHUYECKUX 3a/1a4;

e TIPUHHUMATH IIeITb COBMECTHOM NESTEITHLHOCTH, TUIAHUPOBATH OPTaHU3AIIIO
COBMECTHOM paboThl, paclpeiesaTh BUAbl paboT, J0roBapuBaThCs, 00CYKAaTh MPOIecC U
pe3yabTaT paboThl, 00001IaTh MHEHHUST HECKOJIBKHX JIIOJICH;

e Y4acTBOBAaTh B IPYIMNOBBIX (hopMax paboThl (00CYkAeHUS, 0OMEH MHEHUSAMH,
MO3TOBBIE IITYPMBI H JIP.), BBIIIOJIHATH CBOIO YaCTh paOOTHI M KOOPAMHUPOBATH CBOM JICHCTBUS C
JPYTUMH YI€HaMH KOMaH/Ibl, OLIEHUBaTh KaY€CTBO CBOETO BKJIaJa B OOLIMI MPOAYKT 1O
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

PeryasiTuBHbIe yHHBepcaibHble y4eOHbIe AeiicTBUSA

Camoopranuszauus:

e CaMOCTOSITEJILHO COCTABIIATH IJIAH, AITOPUTM PELIeHHUs 3a7auul (WM €ro 4acTh),
BbIOHpATh CIIOCOO PELICHHS C YU€TOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C y4eTOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, SMOLIMOHATbHbII HHTEJIEKT:

e BIIAJIETh CIIOCOOAMM CaMOITPOBEPKH, CAMOKOHTPOJIS MPOLIEcca U pe3yibTara
peleHnst MaTeMaTHIeCKOH 3a/1auu;

e TPEABUIETH TPYAHOCTH, KOTOPhIE MOTYT BOSHUKHYTb IIPH PEILICHUH 33J]aul, BHOCUTh
KOPPEKTHBHI B IEATEIILHOCTH HA OCHOBE HOBBIX OOCTOSATENHCTB, HAWCHHBIX OIIHOOK,
BBISIBIICHHBIX TPYIHOCTEH;



e OLICHUBATH COOTBETCTBUE PE3YJIbTATA AEATECIBHOCTH IIOCTABICHHON LIEIIU U
YCIOBUSAM, OOBSCHATh IPUYMHBI JOCTHKEHHSI UM HEOCTUKEHUS 1Ie]IN, HaXOAUTh OLIHOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATBI

7-¥ KJacc

K koHIy o0y4enus B 7-M KJjacce 00yJaroImuics MOJIyYuT CIeIyIONIUe PeIMETHbIC
pE3yJIbTaTHI.

Yucna v BbIYMCTICHUS

BbInonHATe, codeTast yCTHbIE U IUCbMEHHbIE IPUEMBI, apu(MeTHUECKUe NeHCTBUSA C
paloHaIbHBIMU YHCIAMHU.

HaxoauTp 3Hau€HMs YUCIOBBIX BBIPAXKEHUH, IPUMEHATh pa3HOOOpa3HbIe CIIOCOObI U
IpUEMbl BEIYUCICHHS 3HAYCHUH IPOOHBIX BBIPAKEHUH, COJlepKAIUX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[lepexoauTh OT OHOM (POPMBI 3aIMCH YHCEIT K APYro (MpeoOpa3oBbIBATh NECATHUHYIO
JpoOb B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECSITUYHYIO IpO0B).

CpaBHUBATh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh yucIa.

BBINOMHATE IPUKUIKY U OLEHKY Pe3y/bTaTa BEIYUCICHUM, OLICHKY 3HAaUYEHHUI YMCIIOBBIX
BbIpaXXCHUM. BBINOMHATE AEWCTBUS CO CTENEHSIMU C HATYPaJbHBIMU [10KA3aTEISIMU.

[IpyuMeHsTh IPU3HAKK JEIMMOCTH, PA3JI0KEHUE HA MHOYKUTEIIN HATypaJIbHBIX YU CEIL.

Pemarp npakTuko-opueHTUPOBAaHHBIE 33]]a4l, CBA3aHHbBIE C OTHOLIEHUEM BEJIUYHH,
IIPONOPLUOHAIEHOCTHIO BEJIMYMH, TPOLIEHTaMH, UHTEPIIPETUPOBATh PE3YJbTATHI PELICHUS 3a1a4
C YYETOM OTpaHUUYEHUH, CBSI3aHHBIX CO CBOICTBAMM pacCMaTpUBaEMbIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHUsI

Hcnonb30Bath anredpandyeckyto TEpMUHOJIOTUIO U CUMBOJIUKY, IPUMEHSTH €€ B
npoliecce OCBOCHUS y4eOHOro MaTepHara.

HaxoauTh 3HaueHus: OyKBEHHBIX BBIPAXKEHUIN NPU 3aJaHHBIX 3HAUEHUAX NEPEMEHHBIX.

BeimonHATe npeoOpa3oBaHys 1IEI0I0 BEIPAKEHHUsI B MHOTOWIEH NPUBEIEHUEM
MOJI00HBIX CIaraeMbIX, paCKphITHEM CKOOOK.

BBINOMHATE YMHOXKEHNE OTHOYJIEHA HA MHOTOYJIEH U MHOTO4JIEHA HA MHOTOYJIEH,
NPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh pa3a0KEHNE MHOITOWIEHOB HA MHOXKUTEIH C IIOMOILBIO BBIHECEHHUS 3a
CKOOKM OOIIIEeT0 MHOXKHTENS, TPYIITUPOBKH CIaraeMbIX, IpUMeHEHUs: GopMyJl COKPALIEHHOTO
YMHOXEHHUS.

[IpumensTh npeoOpa3zoBaHKsl MHOTOWIEHOB JIJISl PELIEHMsI pa3IMYHbIX 33]a4 U3
MaTEMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAILHOM NPAKTUKH.

Hcnons30BaTh CBOMCTBA CTENEHEN C HATYPAJIBHBIMU ITOKA3ATEISAMU IS
npeoOpa30BaHuUs BBIPAKEHUH.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHeliHbIE ypaBHEHUS C OJHON NIEPEMEHHOM, TPUMEHSIS paBUia IEPEX0AA OT
HCXOJJHOTO YpaBHEHUS K paBHOCUIIbHOMY eMy. [IpoBepsTh, ABIIsS€TCS U YUCIO KOPHEM
YPaBHEHHS.

[IpumensTh rpaduueckre METOIbI P PEIICHUH JTUHEWHBIX YPABHEHUN U UX CHCTEM.

[TonGupath mpUMephI Map YUCe, ABISIOMINXCS pelieHHeM JIMHEHHOTO YpaBHEHUS C
JBYMsI IEPEMEHHBIMHU.

CTpouTh B KOOPAWHATHOH MIOCKOCTH TpadyK JIMHEHHOTO YpaBHEHHS C JBYMS
MEePEMEHHBIMH, MOJIb3YACh IpaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemarp cucteMpl IByX JTMHEWHBIX YPAaBHEHUN C IBYMS IEPEMEHHBIMH, B TOM YHUCIIE
rpaduyecku.




CocTaBiATh U pelaTh JIMHEHHOE YPaBHEHUE WINM CUCTEMY JIMHEWHBIX YPaBHEHUH 110
YCIIOBHIO 33]1a4ui, MHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJyYEHHBIH
pe3ynbTar.

DYyHKIUT

N300pakaTh Ha KOOPIAMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIIHNE 3aaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbl, 3aIIMChIBATh YUCIOBbIE IPOMEKYTKH Ha
anreOpandecKoM s3bIKE.

OTMmeuaTh B KOOPAMHATHOM MJIOCKOCTU TOYKH 110 3alaHHBIM KOOPIUHATAM, CTPOUTh
rpaduku tuHeHHbIX GyHkuuid. Ctpouts rpaduk GyHKmMH y = [X|.

OnuchIBaTh ¢ MOMOUIBIO (PYHKIMI U3BECTHBIE 3aBUCMOCTH MEX/ly BETMUMHAMU:
CKOpOCTh, BpeMsi, pacCTOSIHUE, 11€HA, KOJIMYECTBO, CTOUMOCTD, IPOU3BOAUTEIILHOCTD, BPEMS,
00beM paboTHI.

HaxoauTs 3HaueHune GyHKIMH 1O 3HAYCHUIO €€ apryMeHTa.

ITonnmats rpadudeckuii cnocod npeacTaBIeHUs U aHaJIM3a UHPOPMALIUK, U3BIIEKATh U
UHTEPIPETHPOBATH MHPOPMAITUIO U3 TPa(QUKOB PEATbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

8-ii ki1acc

K xoH1y 00y4enus B 8-m kJ1acce 00y4yarouuiics MOIyYHUT CIASAYIOIIHNE IPEAMETHBIC
pe3yabTaThI.

Yucsa v BbIYMCJICHUAS

Hcnonbs30BaTh HauaabHbIC MPECTABICHUS O MHOKECTBE JICHCTBUTEIIBHBIX YACET IS
CPaBHEHHUSI, OKPYTJICHUS U BBIYUCIICHUHN, N300pakaTh ACMCTBUTEIbHBIC YHCIa TOUKAMU Ha
KOOPJMHATHOMU IIPSIMOM.

[TpumeHsTh MOHATHE apUPMETHIECKOTO KBaIPATHOTO KOPHSI, HAXOUTh KBaApaTHbIC
KOPHH, UCTIOJIb3YS MPU HEOOXOAMMOCTH KAIBKYJISTOP, BBIMOIHATH MPE0OPa30BAHMS BBIPAKEHUN,
coJiepXaluxX KBaJpaTHble KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHEH.

Hcnonb3oBarh 3anucu OOJIBIINX U MAJIBIX YUCEN C IIOMOIIBIO JECATUYHBIX APOOEH 1
creneHei yucna 10.

AJiredpanyeckue BbIpaKeHust

[TpuMeHsITh MOHSATHE CTENEHU C LIEJIBIM MTOKa3aTeNIeM, BHIOIHITH MPE00pPa30BaHUS
BBIPKEHHM, COZEPKAIIUX CTETICHH C IIEJIBIM TTOKa3aTelIeM.

BhIONHATE TOXKAECTBEHHBIE MPE0OPa30BaHUs PAIlMOHATLHBIX BRIPAKEHHU Ha OCHOBE
MpaBWJI ICUCTBUM HAJ MHOTOUJIEHAMH U alTre0OpanvdecKuMU JPOOsSMH.

PacknanpiBaTh KBagpaTHBINA TPEXUIEH HA MHOKUTEIH.

[TpuMeHnsaTs mpeoOpa3oBaHuUs BRIPAXKEHHM JIs1 PEIICHUs] PAa3JIMUHbIX 33/1a4 U3
MaTE€MaTHUKH, CMEXHBIX IPEIMETOB, U3 peaIbHON MPAKTUKH.

YpaBHeHusi U HEPaBEHCTBA

Pemiate nuHeliHbIe, KBapaTHbIE YPABHEHUS U PALIMOHAJIbHBIE YPABHEHMSI, CBOIAILINECS
K HUM, CUCTEMBI JIBYX YpPaBHEHUH C ABYMsI IEPEMEHHBIMH.

[IpoBoauTh MpocCTENINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPABHEHUI, B TOM YHUCIIE
C IpUMEHEHNEM TpapUIeCKUX MpeICTaBlIeHn (yCTaHABINBATh, UMEET I YPaBHEHHUE UITH
CUCTEeMa YPaBHEHUI pEIIeHusl, €CIIU UMEET, TO CKOJIBKO, U TIp.).

[TepexoauTh OT ciOBeCHOM (HOPMYITUPOBKH 33/1a4H K €€ aIreOpanvdecKoil MoIeIu ¢
MOMOIIIbIO COCTABIICHUS YPaBHEHUSI UJIM CUCTEMBI YPaBHEHUM, UHTEPIIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3a/1a4 TOJIYYCHHBIA Pe3ybTarT.

[IpuMeHATH CBOMCTBA YUCTOBBIX HEPABEHCTB JIJIsl CPABHEHUS, OLICHKHU, PeIlaTh
JTUHEWHbIE HEPABEHCTBA C OJTHON MEPEMEHHON W UX CUCTEMBI, 1aBaTh rpad)uuECKyIo
WJUTIOCTPALIMIO0 MHOYKECTBA PEILICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUH

[ToHnMath 1 UCTIONB30BaTh (YHKIIMOHATIBHBIC TIOHATHUS U SI3bIK (TEPMUHBL,
CHMBOJIMYECKHE 0003HAUYCHHS ), ONIPEACIIATh 3HAUCHHE (PYHKITUHU IO 3HAYCHUIO apTyMEHTa,
OTIpeIeNIATh CBOMCTBA (PYHKIIMHU TI0 €€ TpaduKy.



CtpouTb rpauK smeMeHTapHbIX GyHKImi Brga: y = kix, y = X%,y =x°, y = x|, y = Vx.
OnuceIBaTh CBOWCTBA YHMCIOBOM (PYHKITUU 10 €€ rpaduKy.

9-ii kaace

K koniy o0yuenus B 9-m kJjacce 00y4Jaromuics MOJIyduT CIeIyIONue MpeIMETHbIC
pe3ysbTaThI.

Yucna v BbIYMCTICHUS

CpaBHMBATh M YIOPSIOYMBATh pallMOHATIbHBIE U UPPALIMOHATIbHBIC YUCIIA.

BrimonsaTe apupmeTnueckue JeicTBUS C palMOHAIBHBIMHI YUCIAMH, COYETast yCTHBIC
Y IMCbMEHHBIE IIPUEMBI, BBIIIOJIHATH BBIYMCICHUS C UPPALMOHAIIBHBIMU YHUCIIAMHU.

Haxonuts 3Ha4eHUs CTENEHEHN C LENBIMU [T0KA3ATEISIMU U KOPHEH, BBIYUCIIATh
3HAYEHUs YHUCIIOBBIX BBIPAKEHUH.

OKpyrJIsITh JE€HCTBUTENBHBIE YUCIIA, BBIIOIHITD IPUKUIKY PE3YJIbTAaTa BEIUNCICHUH,
OLIEHKY YHMCJIOBBIX BBIPAXKEHUH.

YpaBHeHus U HepaBeHCTBa

Pemiate nnHeiHbIe U KBaJpaTHbIC YpPAaBHEHUs, YPaBHEHUS], CBOSAIINECS K HUM,
npocTerme APoOHO-PAUOHAIBHBIC YPaBHEHHUS.

Pemiate cuctemsl IByX JIMHEHHBIX YPAaBHEHUH C IByMsI IEPEMEHHBIMU U CUCTEMBI IBYX
YPaBHEHUM, B KOTOPBIX OHO YPAaBHEHUE HE SABIISAETCS JIMHEUHBIM.

Pemiate TeKCTOBBIE 33/1a4K aNredpanyeckuM CrocoOOM ¢ HOMOIIBIO COCTaBJIEHUS
YPaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IByMS IEPEMEHHBIMU.

ITpoBouTH MpoOCTEMIINE NCCIIe0BAHMS YPaBHEHUI U CCTEM YpaBHEHUI, B TOM YUCIIe
C IPUMEHEHUEM I'paUIeCKUX MMPeICTaBIeHIH (YCTaHABIUBATh, UMEET JI yPaBHEHUE HITH
cucTeMa YpaBHEHUH pelleHus], €ClIi UMEET, TO CKOJIbKO, U Ip.).

Pemarp nuHeiiHbIe HEpaBEHCTBA, KBAaJpAaTHbIE HEPABEHCTBA, N300paXKaTh PELICHHUE
HEPaBEHCTB HAa YMCJIOBOW MPSAMOI, 3aIIUCBHIBATh PEILIEHUE C TIOMOIIbIO CUMBOJIOB.

Pematp cucTeMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUYAIOLIIE
KBaJ[paTHOE HEPaBEHCTBO, N300pakaTh pellleHNEe CUCTEMbl HEPABEHCTB Ha YHCIOBOM MPSIMOiA,
3aMMChIBaTh PEUICHHE C TOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NP PELIEHUH Pa3IMYHBIX 3a]ad.

DOyHKIUH

Pacrnio3HaBaTh pyHKIMHU U3YyYEeHHBIX BUIOB. [IoKa3bpIBaTh cCXeMaTHUYECKH PACIIOIOKEHUE
Ha KOOPJAMHATHOM MockocTH rpagukoB ¢pyHkimil Buaa: y =kx,y=kx+b,y=k/x,y = ax? + bx
+cy=x3, y =X, y = [x|. B 3aBHCHMOCTH OT 3HauYeHHi1 K0>()QHUIIMCHTOB, OHCHIBATH CBOHCTBA
GyHKIMIA.

Ctpouthb 1 n300paxaTb cCXeMaTHUECKHU IpaUKK KBaJpaTUUHBIX (PYHKLUH, ONHUCHIBATD
CBOICTBa KBaipaTUUHbIX (PYHKLUN 1O UX rpauKam.

Pacrnio3HaBaTh KBaipaTUUHYIO (GYHKIHIO IO (hopMyJie, IPUBOAUTE IPUMEPHI
KBaJIpaTUUHBIX (YHKIUI U3 peanbHON )XKU3HU, (PU3UKH, TEOMETPHUU.

YucaoBbie NOCIAEI0BATEIbHOCTH H IPOrPECCHH

Pacnio3naBath apuMeTnyecKyro U reOMETPUUECKYIO TPOrPECCUH MPU PA3HBIX
croco0ax 3agaHus.

BbINOMHATE BBIUKCIIEHUS € UCTIOIb30BaHUEM (POPMYJI N-ToO WieHa apuMeTHIecKoi u
TEOMETPUUYECKOHN MPOTPECCU, CyMMBI MIEPBBIX N-X WICHOB.

N300paxaTs 4ieHbl IOCIeI0BaTEIbHOCTH TOUKAMHU Ha KOOPIUHATHON TJIOCKOCTH.

Pematp 3a1aun, cBsI3aHHBIE C UNCIIOBBIMU MOCJIEI0BATEILHOCTSIMU, B TOM UUCIIE 33/1a4H
W3 peajbHOM KU3HU (C UCTIOIB30BAaHUEM KaJIbKYIATOPA, ITU(POBBIX TEXHOJIOTHI).



TEMATHUYECKOE IINTAHUPOBAHUE

7-H kJace
HanMeHoBaHMe KoumnuectBo yacos
Ne diekTpoHHbIe (LM (POBbLIE)
/| PA3ACIOB H TEM B KonrposbHsie IpakTHyeckue o0pa3oBaTe/ibHbIE PECYPCHI
nporpamMMbl cero paboThI paboThbI
Uucna n
1 BBIYMCIICHHS. o5 2 0 bubnunorexa LIOK
PaunonanbHbIE https://m.edsoo.ru/7f415b90
qucia
5 Anrebpanueckue 27 1 0 Bu6muoteka [JOK
BBIPKCHHUS https://m.edsoo.ru/7f415b90
3 YpaBHeHuA U 20 1 0 bu6nuoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koropa[gpl:l?l:hl " o4 1 0 bubnmnoreka HOK
P ' https://m.edso0.ru/7f415b90
DyHKIMHU
5 [ToBTOpEHUE M 6 1 0 bubnmnoreka HOK
o6o0meHne https://m.edsoo.ru/7f415b90
OBILEE
KOJIMYECTBO
YACOB IIO 102 6 0
I[MPOT'PAMME
8-ii kiace
HanMeHOBAHNE KosmmuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIE)
p/p | PASAGIOB M TEM Beero Kontpoanneie MpakTuieckue o0pa3oBaTe/IbHbIC PeCypPChl
nporpamMmel padoThI padoThI
Yucna u
1 BBIYHCIICHUS. 15 1 0 bu6nuorexa [IOK
KBanparusie https://m.edsoo.ru/7f417af8
KOpHHU
Yucna u
2 BBIYHCJICHHSL. 7 0 0 but6mmoreka [IOK
CreneHs ¢ [EeIbIM https://m.edsoo.ru/7f417af8
MoKa3aresieM
Anrebpanyeckue
3 BBIPAKEHUSL. 5 1 0 bubmuoteka [IOK
KBanpatHsiii https://m.edsoo.ru/7f417af8
TpeX4IieH
A o | Bomoeanox
P ' https://m.edsoo.ru/7f417af8
Anrebpanueckas




IpoOb
VYpaBHeHus u
5 HEpaBEHCTBA. 15 1 0 bubnuotexa [JOK
KBanpatHsie https://m.edsoo.ru/7f417af8
ypaBHEHUS
YpaBHeHuUs u
6 HEpaBEHCTBA. 13 0 0 bubnuotexa [JOK
Cucrembl https://m.edsoo.ru/7f417af8
YpaBHEHUI
7| epasenerma. | 12 ) 0 ubmnorexa IOK
P ‘ https://m.edsoo.ru/7f417af8
HepaBencrtpa
8 (C)Dc }I;Ii)l;fii 5 0 0 bubmnoreka IIOK
https://m.edsoo.ru/7f417af8
TTOHSTHS
OyHKIUY.
9 YucnoBbie 9 0 0 bubmorexa LIOK
https://m.edsoo.ru/7f417af8
byHKIIUN
10 [ToBTOpEeHue u 6 1 0 bubnmnorexka HOK
0000meHne https://m.edsoo.ru/7f417af8
OBILEE
KOJIMYECTBO
YACOB I1O0 102 6 0
I[MPOT'PAMME
9-ii kimacc
HanMeHOBARME KosanuecTBo yacos
No A3LEI10B 1 TeM DJIeKTpOHHbBIE (LM (PPOBbIE)
n/m| PB4 Beero Kontpoannsie IpakTHyeckue o0pa3oBaTejibHbIE PeCypPChI
nporpamMmel padoThI padoThI
Yucna u
1 BBIYMCJICHHS. 9 1 0 bu6anoreka LIOK
JleficTBUTENTLHBIE https://m.edso00.ru/7f419d08
qucia
YpaBHeHus u
HEpaBEHCTBA.
bubnmnotexa LIOK
2 vp ABHCHIA © 14 . 0 https://m.edsoo.ru/7f419d08
OJIHOU
MepEMEHHOMN
YpaBHeHus u
3 HEpPaBEHCTBA. 14 1 0 bubmmnoreka [JOK
Cucremsl https://m.edsoo.ru/7f419d08
ypaBHEHUH
4 VYpaBHeHus u 16 1 0 bubnmnoreka [JOK




HEpPaBEHCTBA. https://m.edsoo.ru/7f419d08
HepaBencrtpa
but6mmoreka [IOK
> DyHicwmn 16 L 0 https://m.eds00.ru/7f419d08
6 HOCHZ;/ISES’?;II?:HOC 15 1 0 bubmmorexa HOK
- https://m.edsoo.ru/7f419d08
[ToBTOpEHME,
7 000011IEeHME, 18 1 0 bubnunorexa LIOK
CHCTEMATU3ALNS https://m.edso0.ru/7f419d08
3HAaHUHU
OBIIEE
KOJIMYECTBO
YACOB IIO 102 ! 0
ITPOI'PAMME
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