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PabGouas nporpamma no ajreope ajist 7-9-x KJjaccoB

NMoacHUTenbHana 3anUcCKa

Pabouas mporpamma ydae0HOTO Kypca «Anredpa» Ha ypOBEHb OCHOBHOTO 00IIET0 00pa3oBaHuUs
1utst ooydaromuxcst 7-9-x kmaccoB MbOY OOILINe8 pa3paboraHa B COOTBETCTBUU C

TpeOOBAHUSIMU:

o  ®depepanpHOro 3aKkoHa 0T 29.12.2012 Ne 273-D3 «O06 obpazoBanuu B Poccuiickoii
Denepauuny;

e mpukaza MunmnpocsemnieHus ot 31.05.2021 Ne 287 «O0 yTBepkIeHUH (eaepabHOTO
roCy/1apCTBEHHOI0 00pa30BaTeNbHOTO CTaHAapTa OCHOBHOIO OOIIET0 00pa30BaHU»;

e mpukaza MunmnpocsemieHus ot 18.05.2023 Ne 370 «O0 yTBep:kieHUU (eaepaibHoi
00pa3oBaTeNnbHOI MPOrpaMMbl OCHOBHOT'O O0IIET0 00pa30BaHUs»;

e mpukaza MunmnpocsemnieHus ot 22.03.2021 Ne 115 «O0 yreepxknenuu [lopsaka
OpraHM3alMK U OCYILLECTBICHHS 00pa30BaTEIbHOM 1€ATEIbHOCTH 110 OCHOBHBIM
o011ieo0pa3oBareabHBIM IporpaMmmamM — 00pa3oBaTeNbHBIM IPOrpaMMaM HadyajabHOTO
00111er0, OCHOBHOT'O O0IIIET0 U CPETHETO 00IIEero 00pa3oBaHUs»;

e C(II2.4.3648-20 «CaHuTapHO-3MUIEMHOJIOTHYECKIE TPEOOBAHUS K OpraHU3aUsIM
BOCIUTAHUS U O0YUYECHHUS, OT/IbIXA M 03JJOPOBIICHUS IETE U MOJIOJICHKI,
YTBEPKICHHBIX IOCTAHOBJIECHUEM TJIABHOI'O CAHUTAPHOTr0 Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urneHnyeckrue HOPMATUBBI U TPEOOBAHUS K 00ECTICYCHUIO
0e301acHOCTH U (M) 6€3BPETHOCTH JIJIs YeTIoBeKa (DAKTOPOB CPEIbl OOUTAHUSY,
YTBEPKJICHHBIX IOCTAHOBJIECHUEM TJIABHOI'O CAHUTAPHOTr0 Bpaya ot 28.01.2021 Ne 2;

e KOHIICTIIMU PA3BUTHUS MATEMAaTHYECKOTO 00pa30BaHUs, YTBEPKACHHON pacopsiKeHHEM
IIpaButenscTBa OT 24.12.2013 Ne 2506-p;

e y4eOHOrO MJIaHa OCHOBHOTO 001IIero 00pazoBaHusi, yTBepKAeHHOro mpukazom MbBOY
OOIII Ne8 ot 31.08.2023 Ne «O0 yTBep>KACHUU OCHOBHOM 00pa30oBaTeIbHON
MPOrpaMMBbl OCHOBHOTO 00I1IIero 00pa3oBaHU»;

e (enepanbHOI pabouelt mporpaMMbl yueOHOTO Kypca «AJredpay, KOTOPBIM BXOIUT B
cocTaB yuebHOro npeameta «MaTtemaTuka.

Pabouas nporpamma opueHTHPOBaHA Ha LIE€JE€BbIE IPUOPUTETHI, CPOPMYIUPOBAHHBIE B
¢benepanbHOI paboueit mporpaMme BOCIUTaHUS U B paboyeil mporpamMe Bocnutanus MbOY
OOII Ne8

Anrebpa sBIsIeTCS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOI'O 0011IEro 00pa3oBaHus: OHA
o0ecreynBaeT U3y4eHHe IPYrux TUCHUIUIMH KaK €CTeCTBEHHO-HAyYHOI 0, TaK M T'YMaHUTAPHOTO
IIUKJIOB, €€ OCBOCHUE HEOOXOAUMO IS IIPOIOIDKEHUS] 00pa30BaHUs U B IOBCETHEBHOM JKU3HHU.
Pa3Butre y o0ydaronmuxcst Hay4yHbIX IPEICTaBIECHUHN O MPOUCXO0XKIEHUH U CYIIIHOCTH
anredpandyeckux abcTpakuuii, crnoco0e OTpaKeHUsI MaTeMaTUUYECKON HAyKOM SIBJICHUN U
IPOIIECCOB B IPUPOE M OOIIECTBE, POJIM MATEMAaTHUECKOTO MOJEIMPOBAHHS B HAYYHOM
MO3HAHUU U B IIPAKTHUKE CIIOCOOCTBYET (HOPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHHUS M KAUECTB
MBILIEHHS], HEOOXOIUMBIX ISl aJalTallii B COBpeMEHHOM I (poBoM obiiecTBe. M3yueHue



anredpsl oOecreunBaeT pa3BUTHE YMEHUs! HA0II0AaTh, CPAaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KpUTHUHOCTH MBIIIUICHUS], CHOCOOHOCTH apryMEHTHPOBAHHO 0OOCHOBBIBATH CBOU
JIeCcTBUS U BBIBOABI, (HOPMYIHPOBATH yTBepxkaAeHUs. OCBOeHUE Kypca anreOpbl o0ecreuynBaeTt
pa3BUTHE JIOTUYECKOTO MBIIIJICHHUS 00Y4arOIIUXCS: OHU MCIIONb3YIOT ACIYKTUBHBIE U
WHAYKTUBHBIE pacCyXAeHHsI, 0000IIeHIE U KOHKPETU3AllNI0, a0CTparupoBaHKEe U aHAJIOTHIO.
OO0yuenue anredpe npenoaaraeT 3HaUUTEIbHbIA 00BEM CAMOCTOSTENILHOMN 1€ TeIbHOCTH
00y4aroluxcs, I03TOMY CaMOCTOSITEJIbHOE PELLIEHUE 3a/1a4 SIBIISIETCS peaau3anuei
NeSITeIbHOCTHOTO MTPUHIUTIA 00 yUeHHS.

B cTpykType nporpammel yueOHOTO Kypcea «Anredpay Il OCHOBHOTO 00IIero 00pa3oBaHus
OCHOBHOC MCCTO 3aHUMAKOT COACPIKATCIIbHO-MCTOAUYCCKUEC JINHUN: «Hucma u BBIYUCIICHUA»,
«AnreOpandecKue BeIpaXKCHUs», «Y PaBHEHUS U HEpaBEHCTBaY, «DyHKuuny. Kaxaas us atux
COZIepPIKATEIbHO-METOJUUSCKHX JIMHUI Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YyUYEeHHUs Kypca,
B3aUMOJICHCTBYsI C IPYTHUMH €r0 JUHUAME. B X071€ u3ydeHus y4eOHOro Kypca 00yqaronmmcst
HPUXOIUTCS JIOTHYSCKH PACCyKAaTh, UCIIOIB30BATh TEOPETHKO-MHOXKECTBCHHBIN sI3bIK. B CBsI3H
C 9TUM B IIPOTpaMMy YIeOHOTO Kypca «Aredpay BKIFOUYCHBI HEKOTOPHIC OCHOBBI JIOTHKH,
NPE/ICTaBJICHHBIC BO BCEX OCHOBHBIX pa3/ieiiax MaTeMaTHYECKOr0 00pa3oBaHUs U
CIOCOOCTBYIOIINE OBJIAJCHUIO 00YYAIOIIMMHUCS OCHOB YHHBEPCATbHOIO MaTEMaTHUYECKOTO
si3b1ka. CoiepIKaTeNIbHOM U CTPYKTYPHOH OCOOCHHOCTBIO YYEOHOTO Kypca «ANredopay sBIsieTCs
€ro UHTETPUPOBAHHBIN XapaKTep.

Copepxanne TUHUM «YKCla ¥ BBIYUCICHUS CITY>KUT OCHOBOM I AallbHEHIIIEero U3y4eHuUs
MaTeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y O0YYAIOIINXCS JIOTHUECKOTO MBIIILIICHUS,
(bOopMUPOBAHUIO YMEHHUS MTOJIb30BATHCS AITOPUTMAMH, a TAK)KE TPUOOPETECHHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JIJIsi TOBCEAHEBHOM KU3HU. PazBuTHe MOHATHS O YUCIIE HA YPOBHE
OCHOBHOTO 00IIIero 00pa30BaHMsI CBSI3aHO C PAIlHOHATBHBIMU M UPPAITMOHATLHBIMH YHCIIAMH,
dbopMUpOBaHHUEM MPECTABICHUH O IEHCTBUTEIHHOM UKCIIE. 3aBEPIICHHE OCBOCHUS YHCIOBON
JUHUH OTHECEHO K cpeiHeMy 00111eMy 00pa3oBaHUIO.

Copneprxanue AByX alreOpanyecKux JMHUHN — «Anredpanueckue BhIpaXKEHUs» U «Y paBHEHUS U
HEpaBEHCTBa» — COCOOCTBYET (POPMUPOBAHUIO Y 00YUAIOLIMXCS MAaTEMAaTHYECKOTO anmnapara,
HE00XO0/IMMOT0 JJIS pellIeHHs 3a7jad MaTEMaTUKH, CMEXKHBIX IIPEAMETOB U IPAKTHKO-
OpUEHTUPOBaHHBIX 337a4. Ha ypoBHEe 0CHOBHOTO 00111€r0 00pa3oBaHusl yueOHbINH MaTepual
ITPYHIHUPYETCSl BOKPYT palliOHAIBHBIX BhIpaXKeHUN. AsireOpa 1eMOHCTPUPYET 3HAYECHUE
MaTeMaTHUKH KakK S3bIKa JIJIs IOCTPOSHUS MaTeMaTHUYEeCKUX MOJIEJIEH, OMMCaHUS MIPOLIECCOB U
SBJICHUN peasibHOro Mupa. B 3agaun oOyueHus anredpe BXOJAT TaKxkKe JajbHENIIee pa3BUTHE
QITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOAUMOT0, B YACTHOCTH, U1 OCBOCHUS Kypca
MH(OPMAaTUKH, U OBJIaJIEHUE HaBbIKaMU JIETyKTHUBHBIX paccyxaeHuil. [IpeodpazoBanue
CUMBOJIbHBIX ()OpM CIIOCOOCTBYET Pa3BUTHIO BOOOpaKEHUS, CIIOCOOHOCTEN K MATEMaTHYECKOMY
TBOPYECTBY.

Conepkanne pyHKIIMOHATBHO-TpadUUeCKON JTMHUH HAIICJICHO Ha MOTydeHUE 00yJaroIUMHUCs
3HAHWH 0 QYHKIIUAX KaK BAXKHEHUIIIEH MaTeMaTHYECKON MOIEIN JJIsi OTIICAHUS M UCCIIEIOBAHUS
pa3Ho00pa3HBIX MPOIIECCOB U SBICHUM B pupoie u obiecTse. M3ydyenue marepuana
CIOCOOCTBYET PA3BUTHIO Y 00YUAIOIIUXCS YMEHUS HCIIOIh30BAaTh Pa3IMUHbIC BEIPA3UTEIbHBIC



CpeacTBa A3bIKa MaTEMAaTUKHU — CJIOBCCHBIC, CUMBOJIMYECKUC, r‘pa(imqecxne, BHOCUT BKJIaJ B

(bopMHpOBaHUE IPEICTABICHUH O POJIM MATEMATUKH B PA3BUTUH IUBWIN3AIUH U KYJIbTYPHI.

CornacHo yueOHOMY IJIaHy, B 7—9-X KJ1accax u3y4aercsi yaeOHbIH Kypce «Anredpay, KOTOpBIN
BKJTIOYAET CJIeIYIONIMEe OCHOBHBIE pa3/ielibl coaepkaHus: «Hucna u BBIYUCICHUSNY,
«AnredpanyuecKue BEIPAKECHU», «Y PAaBHEHUS U HEPABEHCTBAY, «DYHKIUN.

Ha n3yuenue yuebHoro kypca «Anredpa» orBoautcs 306 yacos: B 7-M kiacce — 102 yaca (3 yaca
B HeJelo), B 8-M kitacce — 102 yaca (3 gyaca B Hezieno), B 9-M kiacce — 102 gaca (3 yaca B
HEZEINIO).

Jlis peanuzanuu nporpaMmbl HCIIOIB3YIOTCS Y4€OHUKH, TOMYHICHHBIE K HCTIONIb30BAHUIO IPU
peann3alnuy UMEIOIINX TOCYAapCTBEHHYIO aKKpeAUTali0 00pa3oBaTeNbHBIX MPOTpaMm
HAYaJILHOTO 00IIEro, OCHOBHOT'O O0IIET0, CPEeHEro 00111ero oo0pa3oBaHus OpraHu3aIusIMH,
OCYIIECTBISIOMUMH 00pa30BaTEIbHYIO IEATEIbHOCTh, MPUKAa30M MUHIIPOCBEIIEHUS OT
21.09.2022 Ne 858:

Anrebpa, 7 xinacc / Makaperues F0.H., Munatox H.I'., Hemkos K.W. u ap.; mox pex.
TensikoBckoro C.A. AxumonepHoe o0uiectBo «M3narensctBo "[IpocBenienue»;
Anrebpa, 8 xinacc / Makaperues F0.H., Munatox H.I'., Hemkos K.W. u ap.; mox pex.
TenskoBckoro C.A. AxkunonepHoe obuiectBo «M3aarensctBo "l[Ipocsemennue »;
Anrebpa, 9 xiacc / Makaperues F0.H., Munatox H.I'., Hemkos K.W. u ap.; mox pex.
Tenskosckoro C.A. AO «M3narensctBo "[IpocBemienue »;

o <>

DneKTpOHHbIE 00pa30BaTeNbHbIE PECYPCHI, JOMYIICHHBIE K HCIIOJIb30BAHUIO MIPH pealln3aluu
UMEIOIINX TOCYJapCTBEHHYIO aKKPEAUTALIUI0 00pa30BaTeNbHBIX TPOrpaMM HaYaIbHOTO OOIIIETO,
OCHOBHOTO O0IIET0, CpeaHero odIero oopazoBanus rnpukazom Munnpocsemienus ot 02.08.2022
Ne 653:

o Anrebpa, 7 knacc. DI'AOY IO «Akanemuss Munnpocemenust Poccuny;

e Anrebpa, 8 kimacc. DI'AOY A0 «Akagemust Munmipocsemienus: Poccuny;

e Anrebpa, 9 kimacc. DI'AOY A0 «Axkaaemusi Munmpocsemienus Poccuny;

e DJIEKTPOHHBINA 00pa3zoBaTenbHbIN pecypce «JloMamntnue 3ananus. OcHOBHOE 0011Iee
oOpazoBanmue. Anredpay, 7-9 kiaccel. AO «M3narenscTBo "[Ipocsemienue»;

o <,.>

CopeprkaHue yuebHoOro npegmera

7-U Knacc
Yucia ¥ BLIYUCJIEHUS

JlpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IIEPEXO0/T OT OHOM (POPMBI 3amHCH IPOOE K IpyToi.
[ToHsiTHE pallMOHAIIBHOTO YMCIIA, 3aIIUCh, CPABHEHHE, YIIOPSII0YUBAHUE PALIMOHAIBHBIX YHCET.



Apudmerndeckue NeUCTBUS C pallMOHAIBHBIMU YUCIIaMHK. Perienue 3aiay u3 peaabHOi

NPaKTUKU Ha YacTH, Ha ApoOH.

CreneHb ¢ HaTypaJIbHBIM [TOKa3aTeJIeM: OIIpeieNIeHne, IpeoOpa3oBaHIe BbIPAXKEHUHM HAa OCHOBE
OTIpeIeJIeHus, 3alUCh OOBINNX YKcel. [IpoLeHTsl, 3anch MPOIEHTOB B BUAE APOOH U IpodH B
BH/JIC IIPOLICHTOB. TpH OCHOBHBIE 33/1a4y Ha IIPOLICHTHI, PEILICHUE 3a/1a4 U3 PeabHOM IIPAKTUKHU.

HpI/IMeHeHI/Ie IMPU3HAKOB ACIIMMOCTH, PA3JIOKCHNUC HAa MHOKHUTCIIN HATYPAJIbHBIX YUCCII.
PeanbHble 3aBUCHMOCTH, B TOM UHKCII€ IIpsiMasi U 00OpaTHask IPONOPLIUOHATIBHOCTH.
Anredpanyeckue BbIpasKeHHsI

IlepemeHHBbIE, YNCIOBOE 3HAUEHUE BBIPAKEHUS C IEpEeMEHHOM. JlomycTUMbIe 3HaYeHUs
nepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEXy BeJIMUYMHAMU B BUI€ GopMyIibl. Beranciaenus
o hopmyiam. [IpeodpazoBanue OyKBEHHBIX BBHIPKCHHA, TOXKJICCTBEHHO PAaBHBIC BBHIPAKCHHS,
npaBuJjIa Mpeoopa3oBaHusi CyMM U ITPOU3BEICHUMN, MPABUIIA PACKPBITHS CKOOOK Y IPUBEACHUS
MOJI0OHBIX CIIaraeMbIX.

CBoiiCTBa CTETIEHU C HATYpaJIbHBIM IMOKA3aTEIIEM.

OpnHowieHbl 1 MHOrOwIeHbI. CteneHb MHOrouwieHa. CloeHue, BBIUUTaHUE, YMHOKEHHE
MHOTOWIEHOB. POpMyIIbI COKPAIIEHHOTO YMHOKEHM: KBaJIpaT CYMMBI M KBaJApaT Pa3HOCTH.
®dopMyna pa3HOCTH KBaApaToB. Pa3inokeHrne MHOIOYICHOB

Ha MHOKHUTEJIH.
YpaBHeHHs] M HEpaBeHCTBA

VYpaBHeHMEe, KOPEHb ypaBHEHUS, IpaBUiia MpeoOpa3oBaHusl ypaBHEHUS], pABHOCUIILHOCTD
YpaBHEHUM.

JInHetHoe ypaBHEHUE C OJTHOW ITIEPEMEHHOM, YUCIIO KOPHEH JJUHEWHOTO YPAaBHEHUS, PELLIEHUE
JUHENHBbIX ypaBHeHUI. COCTaBI€HNE YPABHEHUI IO YCIOBUIO 3a7aul. PereHne TeKCTOBbIX
3a71a4 C IOMOLIBIO YPABHEHUU.

JluneliHOe ypaBHEHUE ¢ IByMs IIEpeMEHHBIMU U ero rpaduk. Cucrema IByX JIMHEHHBIX
YpaBHEHMI ¢ IByMs ITepeMeHHbIMU. Pelienne cucteM ypaBHEHUH CIIOCOOOM MO/ICTAaHOBKH.
[Tprmeps!l pelieHus! TEKCTOBBIX 33J1a4 C TIOMOIIBIO CUCTEM YPaBHEHUH.

DOyHKIUH

Koopaunara Touku Ha npsimoii. YuciioBele IpoMeXyTKU. PaccTosiHue MKy IByMsl TOUKaMU
KOOPJAMHATHOU IIPSIMOM.

[TpsamoyronbHas cuctema koopauHaTt, ocu Ox u Oy. AGciycca 1 opAUHATa TOYKH Ha
KOOpAMHATHOM mockocTu. [Ipumeps! rpadukos, 3agaHHbIX Gpopmyiaamu. UTeHue rpagukon
peanbHbIX 3aBUcuMOcTel. [lonarue pynkuuu. I'papuk ¢pynkiuu. ColictBa pyHkuuii. JInnerinas
byukus, ee rpaduk. ['paduk pynkmum y = |x|. [padudeckoe pereHne TMHSHHBIX YpaBHEHUH H
CUCTEM JIMHEMHBIX YPaBHEHUM.



8-U Knacc
Yuciia 1 BLIYHCJIEHUA

KBanparublit kopeHs u3 uncia. [lonstue 00 nppannoHaILHOM Yuciie. JlecsaTuaHbie
npUOIIKEHUS UppaloHAIbHBIX yncell. CBOICTBa apru(pMETHUECKUX KBAJIPATHBIX KOPHEH U UX
IPUMEHEHHE K Mpeo0pa30BaHUIO YHUCIOBBIX BBIPAKEHHI U BRIYUCICHUAM. JeCTBUTEIbHbBIE

qHCIa.

Crernens ¢ 1ebIM OKa3aTeneM U ee cBoicTBa. CTaHIapTHAS 3aMKCh YHCTIA.
Anredpanyeckue BbIpasKeHUsI

KBanpatHblii TpexuiieH, pa3ioKeHne KBaJpaTHOTO TPEXUWIeHa Ha MHOXKUTEIH.

Anrebpanueckas qpodb. OCHOBHOE CBOICTBO anredpandeckoii Apoou. CioxeHne, BEIYUTaHHE,
YMHOXKEHHE, JICJICHHE alreOpandeckux Apooei. PanroHanbHbIe BRIPAKEHUS U UX
npeoOpazoBaHue.

YpaBHeHHs] M HEpaBeHCTBA

KBanparnoe ypaBHeHue, GopMyiia KOpHEH KBagpaTHOro ypaBHeHus. Teopema Buera. Pemenue
YPaBHEHM, CBOASIIMXCS K IMHEHHBIM M KBaJpaTHbIM. [Ipocreiiue n1poOHO-paninoHaabHble
YPaBHEHHS.

l"pa(bnqecxaﬁ HUHTCPIIpCTAlUA ypaBHeHI/Iﬁ C ABYMsI ICPEMCHHBIMHA U CUCTEM JIMHEUHBIX
ypaBHCHI/Iﬁ C ABYMsI ICPCMCHHBIMHU. HpI/IMepH peUICHUA CUCTEM HEJIMHEHHBIX ypaBHeHI/Iﬁ C
ABYMA IICPECMCHHBIMU.

Perienne TeKCTOBBIX 3a1a4 aﬂre6paI/I‘leCKI/IM CII0COOOM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ O1HOM IepeMEHHOM. PaBHOCUIIBHOCTH
HepaBeHCTB. JIMHeliHbIe HepaBEeHCTBA ¢ OJTHOM NepeMeHHOU. CHCTeMbl IMHEMHBIX HEPABEHCTB C
OJHOU MEPEMEHHOM.

DOyHKIUH

[Tonsatue pynkuu. OGnacTh onpeAeaeHNus 1 MHOXKECTBO 3HaUYeHUH pyHKIMHU. CriocoObl 3a/1aHUs
byHKIH.

I'padux Gynkuu. Yrenne cBoiicTs ¢pyHkuuu 1o ee rpaduky. [Ipumeps! rpadukoB GyHKIUH,
OTPaKAIOIINUX PeaIbHbIE MTPOIECCHI.

DyHKIUY, OTIMCHIBAIOLINE IPAMYIO U OOPAaTHYIO MPOMOPIIUOHAIBHBIE 3aBUCMOCTH, X IPadUKH.
Oynkmmn y = X, y = X%, y = \x, y = |x|. Tpadiueckoe pelnenie ypaBHEHHiT i CHCTEM ypaBHEHHiA.

9-1 Knacc

Yuciaa v BBIYUCTIEHUA



PanmonanpHble 4Kcia, UppallOHAbHBIE YK CIa, KOHEYHbIE U OECKOHEUHBIE AECATUYHBIE APOOH.
MHO0keCTBO NEHCTBUTENBHBIX YHUCEN, JCHCTBUTEIbHBIC YHCIIa KaK OECKOHEUHBIE IECITHYHBIC
npoOu. B3aMHO 0JTHO3HAYHOE COOTBETCTBUE MEKy MHOKECTBOM JCHCTBUTEIBHBIX YACENT U
KOOPJMHATHOU MPSAMOM.

CpaBHeHHUE IEHCTBUTENBHBIX YUCEN, apu(METHUECKUE NEHCTBUS C ACUCTBUTEIHHBIMHI YHCIAMHU.
Pa3zmepsl 00bEKTOB OKPYKAIOLIETO MUPA, UM TEIIEHOCTH MPOLIECCOB B OKPYKAOILIEM MUpE.

[TpuOnmxeHHOE 3HaUE€HUE BEIMYMHBI, TOYHOCTH IpUOmmkenus. Okpyrienue uncen. [Tpukuaka u
OLICHKA PE3YJIbTaTOB BBIYMCIICHUM.

YpaBHeHusI 1 HEPABEHCTBA
JIuneitHoe ypaBHeHue. PellieHre ypaBHEHUM, CBOISIIMXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. Perienne ypaBHEeHUH, CBOASIINXCS K KBaJpaTHBIM. bukBagparnoe
ypaBHeHue. [Ipumepsl pemenus ypaBHEHUM TPEThEH U 4€TBEPTOM CTEIIEHEW Pa3loKEHUEM Ha

MHOXUTCIIN.

Pemenue npoOHO-palliOHATFHBIX YPAaBHCHHA. PellieHre TEKCTOBBIX 3a/1a4 alreOpandecKum
METOJIOM.

YpaBHeHUE ¢ IByMs IIEPEMEHHBIMHU U €ro rpaduk. Pemenne cucremM IByX TMHEHHBIX YpaBHECHHUN
C IByMs IIEpEMEHHBIMU. Penienue cucTem IByX ypaBHEHUH, OJTHO U3 KOTOPBIX JIMHEMHOE, a
Jpyroe — BTOpoi cTeneHu. I'paduueckasi HHTEpIIpeTalusl CUCTEMbI YpaBHEHUH € IBYMs
IIEPEMEHHBIMH.

Perenue TeKCTOBBIX 3a/1a4 aJIreOpandeckiuM CIIOCOOOM.
HucnoBsle HEPABEHCTBA U MX CBOMCTBA.

PemreHne MTMHENHBIX HEPABEHCTB C OJHOM NTEPEMEHHOM. Perienne cucteM JTMHENHBIX HEPABEHCTB
¢ ogHol nepemeHHoN. KBagpaTHbie HepaBeHCTBa. [’ paduueckast HHTEpHIpeTalis HEPaBEHCTB U

CHCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMHU.
DOyHKIUHA

KBagparuunas ¢pynkums, ee rpaduk u cpoiicta. [Tapabosna, KoopAUHATHI BEPIITUHBI 11apadOJIbI,
0Cbh CUMMETPUH NapadoJIbl.

I'padukn GyHKImit y = kx, y = kx + b, y = k/x, y =%, y = VX, y = |x| u ux cBoiicTBa.
YucaoBbie MOCIe10BATEILHOCTH H POrPeCcCH i

[TonsiTHE YKCIOBOM MOCTIEIOBATEILHOCTH. 3a/laHUE MOCIIEIOBATEIFHOCTH PEKYPPEHTHOM
dbopmyroit 1 GopMysIoi N-TO YJieHa.

Apudmernueckas u reomerpudeckas nporpeccuu. @opmyibsl N-ro uieHa apuGpMeTHIecKoil u
T€OMETPHUUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX N-X YWICHOB.



N3o0pakeHne 4ieHOB apu(PMETHIECKON U TEOMETPUIECKON IPOTPECCHI TOUKaMH Ha

KOOpPJMHATHOM IJIOCKOCTH. JIMHENHBIN U SKCITOHEHIIUAIBbHBINA pOoCT. C105KHBIE IPOLIEHTHI.

MnaHupyemblie pe3yabTaTbl 0OCBOEHUSA
nporpammbl

JINUHOCTHbIE pe3ynbTaTbl

JIM4HOCTHBIE Pe3yJabTaThl OCBOCHHUS MPOTPAMMBI Y4EOHOTO Kypca «Anredpar
XapaKTEepU3YIOTCSL:

1) MNAaTPUOTUIECCKOEC BOCIIUTAHUE:

e IMIPOSIBJICHUEM MHTEpPECA K MPOILLJIOMY U HACTOSALIEMY POCCUIICKON MaTEMaTUKH,
LIEHHOCTHBIM OTHOILLICHUEM K JOCTUKEHUSIM POCCUMCKMX MATEMAaTUKOB U POCCUMCKOM
MAaTeMaTUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO ATUX IOCTHKEHUH B APYTUX HAYKaX U
MPUKIIATHBIX chepax;

2) rpa:kIaHCKOE ¥ TJYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

e TOTOBHOCTBIO K BBIINOJHEHUIO 003aHHOCTEHN rpayKAaHUHA U pealli3alliy ero 1pas,
MPEJICTABJICHUEM O MAaTEMAaTHUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3TMYHBIX
CTPYKTYP, SBJICHUH, IPOLIETYp TPAKIAHCKOT0 001IecTBa (HampumMep, BEIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXICHUIO STUYECKHUX MPOOIIEM, CBI3aHHBIX C
MPAKTUYECKUM MTPUMEHEHUEM JIOCTH)KEHUN HayKH, OCO3HAHUEM BaKHOCTH MOPaIbHO-
STUYECKUX MPUHIUIIOB B AESITEIbHOCTH YYEHOIO;

3) Tpy/i0BO€ BOCTIMTAHUE:

. YCTaHOBKOﬁ Ha aKTUBHOC YY4aCTUC B PCHICHUH MMPAKTUYCCKUX 3aaa1 MaTeMaTH4eCKOu
HaIpaBJICHHOCTHU, OCO3HAHUEM BA)KHOCTHU MATEMATHYCCKOT'O 06p330BaHI/I$I Ha
MMPOTAKCHUN BCEM >KH3HM IJIA YCHGMHOﬁ HpO(I)eCCHOHaHBHOﬁ JACATCIIBHOCTHU U
pasBUTUEM HGO6XOI[I/IMBIX YMGHI/II\/'I, OCO3HaHHBbIM BI>I60p0M U NMMOCTPOCHUCM
HHI[HBH)IyaJIBHOfI TPACKTOPUHU 06p330BaHI/I$I M )KU3HCHHBIX IINIAHOB C YYCTOM JIMYHBIX
HHTCPCCOB U O6H.ICCTB€HHBIX HOTpC6HOCTCI>i;

4) >cTeTHYECKOE BOCIIMTAHME:

e CHOCOOHOCTBIO K 3MOIIMOHATIBLHOMY U 3CTETUYECKOMY BOCIIPUATHIO MATEMaTHYECKUX
00BEKTOB, 3a/1a4, peIIeHUH, pacCykIeH!H, yMEHHEeM BUIETh MaTeMaTHYeCKHe
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUS:

e OpHUEHTalMEH B IEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayUHBIX MPEACTABICHUHN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U 0OIIECTBA, TOHUMAHUEM
MaTeMaTHYeCKON HayKH Kak cepbl 4eJI0BEUECKOM e TEeNbHOCTH, ATAllOB €€ Pa3BUTHUS



Y 3HAYUMOCTH JJIS Pa3BUTHA LUBWIN3ALUH, OBIAJCHUEM 3bIKOM MATEMATUKU U
MaTEeMaTUYECKOU KyJIbTYypOH KaK CPEACTBOM II03HAHUS MUPA, OBJIAJICHUEM
IIPOCTEHIIIMMH HaBbIKAMH HCCIIEI0BATENIBCKON ACATEIbHOCTH;

6) pusnueckoe BocnuTanue, GopMUPOBAHNE KYJILTYPHI 310POBbSI H IMOIHOHATILHOTO
0J1aronoTyyus:

e TOTOBHOCTHIO IPUMEHATh MAaTEMAaTUYECKHE 3HAHNS B MHTEPECAX CBOETO 3/I0POBBS,
BEJICHUS 37I0POBOT0 00pa3a ®KHU3HU (30pOBOC MUTaHKE, COATTAHCUPOBAHHBIN PEKUM
3aHATHUH U OTHBIXA, pETyisipHas pusnyeckast akTUBHOCTH), C(POPMUPOBAHHOCTHIO
HaBbIKa peIeKCHH, MPU3HAHUEM CBOETO MTPaBa Ha OMIMOKY U TAKOTO K€ IpaBa
APYTrOro 4eJI0BeKa;

7) 3K0J10rHYecKoe BOCIIUTAHHE:

e OpHEHTalMeH Ha MPUMEHEHUE MAaTEeMaTHIYECKUX 3HAHUH JUIs pelIeHus 3a/1a4 B 00JacTu
COXPaHHOCTH OKPYKAIOLIEH Cpe/ibl, IJIAHUPOBAHMS IIOCTYIIKOB U OLICHKU UX
BO3MOJKHBIX MTOCJIEJICTBUH JJIs1 OKPYKAIOLIEH Cpe/ibl, 0CO3HAHUEM IT100aTbHOTO
XapakTepa 3KOJIOTMYECKUX MpoOIeM U MyTel UX pelIeHMUs;

8) aJanTtanusa K USMCHAIOIIUMCH YCJIOBUAM CONMAJIbHOI 1 l'[pHpOIlHOﬁ cpeanl:

e TOTOBHOCTBIO K IEHCTBHSAM B YCIIOBHUSX HEOIIPEAEIECHHOCTH, ITIOBBILIICHUEM YPOBHSA
CBOEH KOMIIETEHTHOCTH Y€pe3 IPAKTUYECKYIO ACSATENBHOCTD, B TOM YUCJIE YMEHUS
YUUTBCA y APYTUX JIIOJEH, TPHUOOpEeTaTh B COBMECTHOM JAEATEIbHOCTU HOBBIE 3HAHMUS,
HAaBBIKM M KOMIIETCHIIMM U3 OIIbITA IPYIUX;

e HEOOXOJMMOCTHIO B (JOPMHPOBAHUH HOBBIX 3HAHHH, B TOM 4HCIIE (OPMYITHPOBATH
UJIeH, IOHSTHS, TUIIOTE3bl 00 0OBEKTAX U ABJICHUSAX, B TOM UHCJIE PAHEE HEU3BECTHBIX,
OCO3HAaBAaTh ACPUIMTH COOCTBEHHBIX 3HAaHUN 1 KOMIIETEHIINH, TUIaHUPOBATh CBOE
pa3BUTHE;

e CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYaIMIO KaK BbI30B, TPEOYIOIINI KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMbIE
pelieHus u 1eicTBus, pOpMyIHpOBaTh U OLIEHUBATH PUCKH U MOCIIEICTBUS,
(bopMHPOBATH OIIBIT.

MeTtanpeameTHble pe3yabTaTbl

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC y‘leﬁl—[l)le JelcTBUA
ba3oBble Jornyeckue aeicTBUA:

e BBISIBJIATH U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKY MAaTEMAaTUYECKUX OOBEKTOB,
MOHSTHM, OTHOIIEHUN MEXy TOHIATUSIMH, GOPMYIUPOBATH ONPEAETICHUS MTOHATHH,
YCTaHABIIMBATh CYLIECTBEHHBIN MPU3HAK KiIacCU(UKAIIMKU, OCHOBAHUS JIJIs1 000011IeHUs
Y CPABHEHUS, KPUTEPHUH ITPOBOIUMOIO aHAJIN3A;

e BOCIPUHUMATh, HOPMYIHPOBATH U MIPEOOPA3OBHIBATH CYKICHUS: YTBEPAUTEIbHbIE U
OTpHULaTeNIbHbIE, €AMHUYHBIE, YACTHBIE U 001I1E, YCIOBHBIE;



e BBIABJIITH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHs B (haKTax,
JAHHBIX, HAOMIOACHUSAX U YTBEP)KICHHSIX, ITpeIaraTb KPUTEPUH JIJIs BHISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUN;

e JIeJIaTh BBIBOJIBI C MCIIOJIB30BAHNEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U MHYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e pa3dHpaTh JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUH (MPsIMBIE U OT IPOTUBHOTO),
MIPOBOJIUTH CAMOCTOSITEIILHO HECIIOKHBIE I0KA3aTEIbCTBA MATEMAaTHUECKUX (DAKTOB,
BBICTPAaWBATh APTYMEHTAINIO, TPUBOAUTH IPUMEPHI K KOHTPIIPUMEPHI, 000CHOBBIBATH
COOCTBEHHBIE PaCCYKICHUS;

e BBIOMpPATH CIIOCOO perieHus yaeOHo 3a/1auu (CpaBHUBATH HECKOJILKO BAPUAHTOB
peleHus, BBIOMpaTh HauboJiee MOAXOSIINI ¢ YIeTOM CaMOCTOSTENIFHO BBIJICICHHBIX
KpUTEpHUEB).

Ba3oBble ucciienoBareLCcKHe 1eHCTBUSA:

UCIIO0JIB30BaTh BOIPOCHI KAK MCCIIE0BATEIbCKUN HHCTPYMEHT ITO3HAHMS,
(bopMyITHpPOBAThH BOIIPOCH, (PUKCUPYIOIIHE TPOTUBOPEYHE, TPOOIIEMY,
CaMOCTOSITEIILHO YCTAHABIIUBATh UCKOMOE U JTAHHOE, (POPMHUPOBATH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO IMO3UIUI0, MHEHHE;

MIPOBOJIUTH MO0 CAMOCTOSITEIILHO COCTABICHHOMY TUIAHY HECJIOMHBIN SKCIIEPUMEHT,
HEeOO0JIBIIIOE HCCIIEIOBAHUE MO YCTAHOBJICHNUIO 0COOEHHOCTEH MaTEeMaTHIECKOTO
00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTy COOOH;

CaMOCTOSTENILHO (POPMYITHPOBATH OOOOIIEHHS U BBIBOJIBI TI0 PE3yJIbTaTaM
MPOBEICHHOTO HAOFOICHUS, UCCIICIOBAHMSI, OLICHUBATD JIOCTOBEPHOCTD TMOJYYCHHBIX
pe3yIbTaTOB, BEIBOJAOB M 0000IICHUH;

POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, @ TAKKE BBIIBUTATH MPEANOIOKCHHS
0 €TI0 pa3BUTUHN B HOBBIX YCIIOBUAX.

Pa6ora ¢ undgopmanueii:

e BBISIBJIATH HEAOCTATOYHOCTH M M30BITOYHOCTH MH(POPMALIUH, JAHHBIX, HEOOXOAUMBIX
JUISL pelIeHUs 3aa4H;

e BBIOMpAaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIIPETUPOBATH UH(POPMAIUIO
Pa3IMYHbIX BUIOB U QOPM IpEICTaBICHMUS;

e BBIOMpaTH (opMy MpeacTaBIeHUs MHGOPMAIMK U WILTIOCTPUPOBATH pelIaeMble 3a1a4u
cXeMaMH, luarpaMMaMH, HHOU TpaguKoi U MX KOMOMHALUSAMH;

e OIICHMBAThH HAJEKHOCTh MH(OPMAIIH IO KPUTEPUSM, ITPEJUIOKEHHBIM YUUTEIEM HITH
c(OpMYyJIUPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHHKaTI/IBHbIe YHUBEPCAJIIbHBIC yqeﬁm,le JedcTBUA:

e BOCHPUHHUMATH U (YOPMYITUPOBATH CYXKJIEHUS B COOTBETCTBUH C YCIOBUAMM U LEISIMU
00I1IeHuS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U
MIMCBMEHHBIX TEKCTAX, JaBaTh IMOSCHEHUS 110 XO/1y PELICHUS 3aJa4l, KOMMEHTHPOBATh
MOJTyYEeHHBIH pe3ynbTaT;

e B Xo0Je 00CYyX/IeHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYX/1aeMOi TeMbI, IPOOIEMBI,
pelaeMoil 3a1a4M, BEICKA3bIBAaTh MJIEU, HALIEJICHHBIE HAa TIOUCK PEILIEHUS, COIIOCTABIATh
CBOU CYXKJEHHSI C CY)KICHUAMU JIPYTUX YYACTHUKOB JIMAJIOra, OOHAPYKUBATh pa3inyue
U CXOJICTBO IO3UIIHI, B KOPPEKTHOH popme popMyInpoBaTh pa3HOIIIACHs, CBOU
BO3pa)KEHUS;



e TMPENCTABIIATH PE3YAbTATHI PEIICHHS 3a7a9H, SKCIICPUMEHTA, UCCIICTOBAHMSI, TIPOCKTA,
CaMOCTOSITEITLHO BBIOMPATh (POpMAT BBICTYILICHHS C YIETOM 3a/1a4 TPE3CHTAINH U
0COOEHHOCTEH ayJUTOPUH;

e IIOHUMATh U MCIOJB30BATh PEHMYIIECTBA KOMAHIHOW 1 MHIMBHyIbHOW paOOThI TIPH
pelICHUH y4eOHBIX MaTEMAaTHUECKHX 3a]1ay;

e IIPUHUMATH [IE]Ib COBMECTHOM JICATEIBHOCTH, TNIAHUPOBATh OPraHU3AI[I0 COBMECTHON
paboThI, pactipeesiTh BUIbI paboT, JOrOBapUBATLCS, 00CYKAATh POIECC U
pe3ynbTat paboThl, 00001aTh MHEHHUST HECKOJBKHX JIFOJICH;

e YyYacTBOBATh B IPYMIIOBBIX (popMax paboThl (00CykaeHUsl, 0OMEH MHEHUSIMH, MO3TOBBIE
IITYPMBI U JIp.), BBIIOJHSTH CBOIO YaCTh Pa0OTHI U KOOPANHUPOBATH CBOU JICUCTBHS C
APYTMMH 4JICHAMU KOMaH/Ibl, OLICHUBATh Ka4e€CTBO CBOETO BKJIa/Ia B OOILUIA IPOTYKT
0 KPUTEPHsIM, CHOPMYITUPOBAHHBIM YUACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHble yHHMBepPCcAJIbHbIE y4eOHbIE 1elCTBUS

CﬂMOOpFaHHl}aHI/IHZ

e CaMOCTOSITEIBHO COCTABJISTH IIJIaH, AITOPUTM PELICHU 3a1a4H (MK €ro 4acTh),
BBIOMPATh CIIOCOO PEIICHUS C YIETOM UMEIOIUXCS PECYPCOB U COOCTBEHHBIX
BO3MO)KHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BAPUAHTHI PEIICHUN C YIETOM
HOBOH HH(OpPMAIIHH.

CaMOKOHTPOJIb, IMOIUOHAJIbLHBI MHTEJJIEKT:

e BIIAQJIETh CIIOCOOAMHU CAMOIPOBEPKU, CAMOKOHTPOJIS MPoLiecca U pe3ysibTaTa pelieHus
MaTeMaTHYeCKOM 3a1auy;

e IpEeNBUIETH TPYJHOCTH, KOTOPbIE MOTYT BOSHUKHYTb IIPU PEIICHUH 331a4l, BHOCUTh
KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HalIEHHBIX OLIMOOK,
BBISIBJIICHHBIX TPYJIHOCTEH;

e OLIEHMUBATh COOTBETCTBHE PE3YJIbTATA AEATEIBHOCTH TOCTABICHHON 1IEJIN U YCIOBUSAM,
OOBSICHATH IPUUUHBI TOCTUKEHUS MIT HEJIOCTHKEHUS 11e]TH, HaXOJIUTh OIIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

MpeameTHble pe3ynbTaTbl

7-i KJ1acc

K xoH1ly o0yueHus B 7-M KJjacce o0y4yaromuics MOyduT CIeayoUIe IpeMeTHbIe
pe3yIbTaTHI.

Yuciaa v BBIYHCTIEHUA

BBIHOHHHTL, COUCTasA YCTHBIC U TMCbMCHHBIC ITIPUCMBI, apI/I(bMCTI/I‘-ICCKI/IC JIENCTBHUSA C

panrOHaAJIbHBIMHA YU CJIAMHU.

HaxoauTh 3Ha4eHMS YHCIOBBIX BBIpa)KeHHﬁ, IpUMCHATH pa3HOO6pa3HLIC CIIOCOOBI U IMPUCMEIL
BBIYMCIICHUS 3HAYCHUI ,Z[pO6HBIX BBIpa)KeHPIfI, COACPIKAIHNX OOBIKHOBEHHBIE U ACCATUYHBIC

JIpo0wu.



[TepexoauThk OT 0AHOM (OPMBI 3aITUCH YUCEIN K IPYTroi (MpeoOpa3oBbIBaTh IECATHUHYIO APOOh B
06I>IKHOB€HHyIO, O6BIKHOB€HHyI0 B ACCATUYHYIO, B YaCTHOCTHU B GCCKOHC‘-IHYIO ACCATUYHYIO
TpOOBb).

CpaBHUBATh U yIOPSI0YMBATh PAllMOHAIbHBIE YUCIIA.
OxpyrisTh ynca.

BrimmonaaTs IIPUKUAKY U OLUCHKY PE3yJibTaTa BBIHHCHGHHﬁ, OLICHKY 3HAYEHHUI YHCIOBBIX

BLIpB,)KGHPIfI. BrimonssTh IIGfICTBPISI CO CTCIICHAMU C HATYPAJIbHBIMU IMOKA3aTCIIAMHU.
HpI/IMeHHTB IIpHU3HAKH ACTITUMOCTH, PA3JIOKCHNE HA MHOXKUTCIIW HATypPaJIbHbBIX YHUCECII.

PemnraTs IMPAKTUKO-OPUCHTUPOBAHHEIC 3a1a4l, CBA3aHHBIC C OTHOIICHHUEM BCJINYNH,
MMPONOPUUOHAIIBHOCTBIO BEJIMYUH, ITPOLUCHTAMH, HHTCPIPCTUPOBATH PC3YJILTAThI PCIICHUA 3a/1a1

C YYETOM OIpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMU PACCMaTPUBAEMbIX OOBEKTOB.
Auredpanyeckye BbIpaKeHH

Hcnonp30Bath aredpandeckyro TEPMUHOIOTHIO U CHMBOJIUKY, IPUMEHSTH €€ B [IpoLiecce
OCBOCHHSA y4eOHOTO MaTepHara.

HaxoauTts 3HaueHUS 6y1(BeHHbIX Bpra)I(eHI/Iﬁ IIpH 3aJaHHbIX 3HAYCHUAX IICPCMCHHDBIX.

BreinonHaTh Hp606p330BaHI/IH O CJI0Tr0 BbIPAKCHUA B MHOT'OYJICH ITPUBCACHUCM HO,Z[O6HLIX
CJ1araCMbIX, paCKpbITUEM CKOOOK.

BreinonHaTh YMHOXCHHUC OAHOWICHA HAa MHOTOWICH U MHOT'OYJICHA HAa MHOTOWICH, IPUMCHSITH
q)OpMy.]'ILI KBaJApaTra CYMMbI U KBaZIpaTa pa3HOCTH.

OcymiecTBIATh Pa3IoKEeHHEe MHOTOUJICHOB HA MHO>KUTEIN C TIOMOIIBIO BBIHECEHUS 32 CKOOKH
00I11er0 MHOXKUTEIIS, TPYIIMPOBKH CIaraeéMblX, MpUMEHEHHs (OpMYIT COKPAILIEHHOTO

YMHOXCHHA.

HpI/IMeHHTL Hp606pa30BaHI/I$I MHOT'OYJICHOB IJId PCHICHUS pA3JIMYHbIX 3aa4 U3 MAaTCMATUKH,

CMCKHBIX TPECIMETOB, U3 peam)Hoﬁ IIPaKTHUKH.

Hcnonp30BaTh CBOMCTBA CTETIEHEN C HATypaJIbHBIMU MOKA3aTeIsIMU /7151 TPeoOpa3oBaHUs
BBIPAKCHUI.

YPaBHeHHﬂ N HEPABEHCTBA

Pemats nuHeiHBIE YpaBHEHMSI C OJHOW IEPEMEHHOM, TPUMEHSS ITpaBHIIa IIEpEXoa OT
MCXOJHOI0 YpaBHEHUS K paBHOCUIBHOMY eMY. [IpoBepATh, IBISETCS JIM YUCIIO KOPHEM

YpaBHEHUS.
[TpumensTh rpaduyecKkue METOAbI PU PELICHUH JIMHEWHBIX YPaBHEHHUH U KX CHCTEM.

HOII6I/IpaTB MMPUMCPHI ITap YUCCII, ABJIAOIINXCS pCHICHUCM JINHEHHOTO YpaBHCHUSA C ABYM:I

NEPEMCHHBIMHU.



Ctpouth B KOOPAUHATHON MJIOCKOCTH Irpauk TMHEHHOTO ypaBHEHUS C ABYMS IEPEMEHHBIMH,

NOJIB3YACh TpapUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHS.
Pemrate cuctembl IByX TUHEHHBIX YpaBHEHHH C IByMs IIEPEMEHHBIMH, B TOM YHCIIE TpapUUIECcKH.

CocTaBisTh U penarh JMHEHHOE YpaBHEHHUE WM CUCTEMY JIMHEHHBIX YPaBHEHUI IO YCIOBUIO
3a/1a4d, MTHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ]a4M MMOJTYyYEHHBIN pe3ysbTarT.

DOyHKIUHA

I/I306pa}KaTB Ha KOOp,I[HHﬁTHOfI HpHMOI;'I TOYKH, COOTBECTCTBYIOIIMEC 3aJaHHBIM KOOpAWHATaM,
JIy4H, OTPE3KHU, HHTEPBAJIbI, 3alIMChIBATH YHMCIOBBIC IIPOMECKYTKH Ha anre6pa1/1qec1<0M SA3BIKE.

OTmeuath B KOOPJMHATHOW TNIOCKOCTH TOYKH I10 33J[aHHBIM KOOPAWHATAaM, CTPOUTH I'padUKu
nuHerHbIX QyHkIui. CTpouTh rpaduk GyHKIUA Y = |X|.

OnuceIBaTh € MOMOIIBIO (DYHKIUI U3BECTHBIC 3aBUCUMOCTH MEXK/1y BETUUMHAMHU: CKOPOCTH,
BPEMSI, PacCTOSHUE, [IEHA, KOJTUYECTBO, CTOMMOCTD, POU3BOIUTEIIBHOCTD, BPEMsi, 00beM
paboTHhL.

Haxoaguts 3HaueHue q)YHKI_II/II/I 10 3HAYCHHUIO €€ apryMeHTa.

[Tonnmats rpaduyeckuii crocod npeAcTaBIeHUs U aHAIU3a HH(OpMAalIUY, U3BJIEKaTh U
MHTEPIPETHPOBATH HH(POPMAIHIO U3 TPAPHKOB PEATBHBIX MPOLIECCOB M 3aBUCUMOCTEH.

8-ii kj1acce

K koHIy oOyuenus B 8-M Kjacce o0y4yaroluiics MOTYYHT CIEAYIOINEe IPpeIMeTHbIC
pPE3yIbTaThI.

Yuciaa v BBIYHCTIEHUA

Hcrnonbs30BaTh HaYaJIbHbIE IIPEACTABIICHUS O MHOYKECTBE JCHCTBUTEIBHBIX YUCEI IS
CpaBHEHMsI, OKPYTJIEHUS U BBIYMCICHUH, U300pakaTh IeHCTBUTENIbHBIC YHCIIa TOYKAMU Ha
KOOPJMHATHOU IIPSIMOM.

[TpuMeHATH NOHATHE apU(YMETHUECKOT0 KBaJJPaTHOI'O KOPHS, HAXOIUTh KBaApaTHbIE KOPHH,
UCTIONB3Ys PU HEOOXOAUMOCTH KAJIbKYJISATOP, BBIMOIHATE IPE0Opa30BaHMs BbIPAKEHUH,
COJIepKaIIMX KBaJAPATHBIE KOPHH, UCIIOJIb3YsI CBOWCTBA KOPHEH.

I/ICHOJ'II)I%OBaTB 3aIlIuCHu 60J'[BHII/IX 1 MaJIBIX YUCECJI C ITIOMOIIBIO ACCATUYHBIX z[p06el71 %1 CTGHCHeﬁ
gpuciaa 10.

AuredpanyecKkue BbIPaKeHHA

HpI/IMeHHTL IIOHATHUC CTCIICHHU C LI CJIBIM I10KA3aTCJICM, BBIIIOJIHATDH Hp606pa30BaHI/IH BBIpa)KeHPIfI,
COACPpKAINX CTCIICHU C LCJIBIM ITOKA3aTCIICM.

BrINonHATE TOXASCTBEHHBIE Hp606pa3OBaHI/ISI palOHAJIbHBIX BBIpa)KCHI/Iﬁ Ha OCHOBC ITPaBUJI
JeicTBUI HaJ MHOTOWICHAMH U aJIFe6paI/I‘-ICCKI/IMI/I I[p0651MI/I.



PaCKJ'IaI[BIBaTB KBaHpaTHBIﬁ TPEXUWICH Ha MHOXKHUTCIIN.

HpI/IMeHHTB Hp606paBOBaHI/IH BBIpa)KeHI/Iﬁ AJI1 pEIICHUS pa3JIMYHBIX 3aJa4 U3 MaTCMAaTHKH,

CMEXHBIX IIPEAMETOB, U3 PEAIbHON ITPAKTUKH.
YpaBHeHNs1 M HEpaBEeHCTBA

Pemars nuHeliHbIe, KBaIpaTHbIE YPaBHEHUSI U pallMOHANIbHBIE YPABHEHUS, CBOISIINECS K HUM,
CUCTEMBI JIByX YPaBHEHUH C IBYMsI IEPEMEHHBIMHU.

[TpoBoauThH MpOCTEiilINe UCCIeA0BAHNS YPAaBHEHUHN 1 CUCTEM YPaBHEHUH, B TOM YHCIIE C
IpUMEHEeHHEeM rpaduiyecKuX NpeCTaBlIeHU (yCcTaHaBIUBATh, UMEET JIM YpaBHEHHE WM CUCTEMA

YpaBHEHUU PELICHUS, €CIIH UMEET, TO CKOJIBKO, H TIP.).

[TepexonuTh OT cioBeCHON (OPMYIUPOBKH 3a/1a4H K €€ anreOpanueckoil MOJeNu C OMOIIBI0
COCTaBJICHUS YPAaBHEHUSI UM CUCTEMbI YPaBHEHUH, HHTEPIIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 3a/1a4¥l IIOJIy4CHHBIN PE3YJIbTAT.

[IpumMeHsATh CBOKCTBA YUCIOBBIX HEPABEHCTB JIJIsi CDABHEHUS, OLICHKH, pelIaTh JIMHEWHbIS
HEPABEHCTBA C OJHON MIEPEMEHHON U UX CUCTEMBI, 1aBaTh IpaUUCCKYIO HILTFOCTPAITUIO
MHO>KECTBA PEIICHUI HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

ITorMMAaTes 1 UCTIOJIB30BATh Q)yHKHHOHaJII)HI)Ie TIOHSATHUA U A3BIK (TepMI/IHI)I, CHUMBOJIMYCCKUEC

0003HaYCHMSI), ONPECIIATh 3HaYCHHE (DYHKIIUH 110 3HAYCHUIO apTyMEHTa, OIIPEICIISITh CBOMCTBA
byHKIIMH 110 ee TpaduKy.

Crpoutb rpaduKu s1eMeHTapHbIX QyHKIH Buga: y = k/x, y = x5,y =%, y = |x|, y = Vx.
OnuceIBaTh CBOMCTBA YUCIOBOM (DYHKITUU 11O €€ TpaduKy.

9-ii k1acc

K koH1y 00yueHust B 9-M Kj1acce o0y4yaroluiics MOIYYHT CIEeIYIOIINe IPeIMEeTHbIE
pe3yNbTaThI.

Yuciia 1 BBIYUCTICHUSA
CpaBHUBATH U yIOPSA0YMBATh pAllMOHATIbHBIE U HPPALIMOHAIILHBIEC YHCTIA.

BrmmomaaTe apI/I(bMeTI/I‘-IeCKI/Ie I[CflCTBI/IfI C pallMOHAJIbHBIMHA YHUCJIaMH, COYCTas YCTHBIC U

NMUCbMCHHBIC ITPUEMBI, BBIITOJIHATDH BBIYHMCICHUA C UppAllMOHAJIbLHBIMHA YHUCJIaAMU.

HaXO)II/ITB 3HAYCHMS CTCIICHEH C OEJIBbIMH ITOKA3aTCIAMU U KOpHeﬁ, BBIYUCIIATH 3HAYCHUA

YU CJIOBBIX BI)Ipa)KeHI/II\/’I .

OprrJ'ISITB HeﬁCTBHTeHBHBIe 4uciia, BBIMMOJIHATE IPUKUAKY PE3YyJIbTaTa BBEIUMCIIEHUH , OOCHKY

YU CJIOBBIX BI)Ipa)KeHI/II\/’I .

YpaBHeHusI 1 HEPaBeHCTBA



Pemmarsb nuHelHbIE U KBapaTHbIE YpaBHEHUS, YPaBHEHUS, CBOASILMECS K HUM, IPOCTEHIIINE
JIPOOHO-paIlMOHATILHBIC YPaBHEHUS.

Pewats cucreMsl 1ByX JIMHEHHBIX YPABHEHUH C IBYMS IIEPEMEHHBIMU U CUCTEMBI IBYX
YPaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SBIISACTCS JIMHEHHBIM.

Pemate TeKCTOBEIC 3aga4dun aJII‘e6paI/I‘-IeCKI/IM CII0COOOM ¢ IIOMOIIIBIO COCTABJICHUS YPABHCHUA
HJIM CUCTCMBI IBYX ypaBHeHI/Iﬁ C AByMs NICPCMCHHBIMMU.

IIpoBOANTE IPOCTENUILINE UCCIIEIOBAHNS YPABHEHUI U CUCTEM YPABHEHUH, B TOM 4YHCIIE C
IpUMEHEHHEM IrpaUyecKuX MpeICTaBIeHUH (yCcTaHaBINBATh, UMEET JI YpaBHEHUE WK CHCTEMa

YpaBHEHUU PELICHUS, €CIIH UMEET, TO CKOJIBKO, H TIp.).

Pemare nmuHeliHbIe HEpaBEHCTBA, KBaIpaTHbIE HEPABEHCTBA, N300pakaTh pellIeHIE HEPABEHCTB

Ha YUCIIOBOM HpHMOfI, 3alMCbIBATh PCIICHUEC C TIOMOIIBKO CUMBOJIOB.

Pemiate cucteMbl TIMHEWHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKJIIOUAIOIINE KBAAPATHOE
HEPaBEHCTBO, M300paXkaTh PEIICHUE CHCTEMbI HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3aIMCHIBATh

pelIeHue ¢ MOMOIILI0 CUMBOJIOB.
Hcnonb30BaTh HEPABEHCTBA MIPU PEILICHUH PA3TMYHBIX 3a/1a4.
DOyHKIUHA

PacrioznaBath (yHKIINH U3YYCHHBIX BUIOB. [I0Ka3bIBaTh CXEMATHUECKH PACIIOIOKCHHE Ha
KOODPJIMHATHOH TNIOCKOCTH rpadukoB GyHKImA Buaa: y = kx, y = kx + b,y =k/x, y=ax*+bx +c,y
=x*, y = VX, y = |x|. B 3aBHCHMOCTH OT 3HAYCHHiT K02(PUITMEHTOB, ONTUCHIBATH CBOMCTBA
byHKIH.

CtpouTth U U300pakaTh CXeMaTUUYECKU TpapUKH KBaJPaTHUHBIX (QYHKIUH, ONMCHIBATh CBOICTBA
KBaJPaTUYHBIX (PYHKIHMI 10 UX rpaduxam.

Pacrno3HaBaTh KBaJIpaTH4Hy0 (PyHKIHIO 110 (hopMyJie, MPUBOIUTH TPUMEPHI KBaIPATUYHBIX
(byHKUUH U3 peanabHOH KU3HH, GPU3UKH, TEOMETPHUH.

YucaoBbie MOCIEA0BATEIbHOCTH H nporpeccuu

Pacnio3naBath apuMeTHYECKYIO U TEOMETPHUUECKYIO MPOTPECCUH TTPH Pa3HBIX CIIOCO0axX
3a/1aHusl.

BbInonHATE BEIYMCIIEHUS C UCIIOJIb30BaHUEM (OPMYJIT N-TO YjeHa apuPpMETHUECKON U

FCOMCTquCCKOﬁ HpOl"pCCCHfI, CYMMBI IIEPBBIX N-X YJICHOB.
I/I306pa)KaTB YJICHBI ITOCJICJOBATCIIbHOCTH TOUYKaMH Ha KOOp,Z[HHElTHOfI IIJIOCKOCTH.

PemraTs 3aJa4i, CBA3aHHBIC C YHMCJIOBBIMH ITOCICAOBATCIBbHOCTAMM, B TOM YUCJIC 3aJa4U U3

peasbHOM KU3HU (C UCTIONIb30BaHUEM KaIbKYISATOPa, HIU(POBBIX TEXHOJIOTHUH).



TemaTuyecKoe nnaHUpoBaHUue

7-1 Knacc
N HaumenoBanu | KoimuecTBo yacoB
[y
1/ e pa3aeJioB DJiIeKTPOHHbIE (1 (ppoBbIE)
u TeM Bcer |KonutpouanHbl | [IpakTuyecku | 00pa3oBaTe/ibHbIE PeCypChl
NporpamMMel 0 e paboThbI e padoThbl
Yucna u bubmuorexa ®I'NC «Most
1 BBIYHCJICHHS. 55 1 mKoJia» — lesson.academy-
PauunonansHbIE content.myschool.edu.ru/02.2/
yucna 07
Ainreopa, 7 kitace. PI'AOY
Anrebpanyecku Areopa, /1
2 27 1 IO «Axanemus
€ BBIPOKEHUS
Munnpocgemenus Poccuny
DNeKTPOHHBIN
o0pa3oBaTeNbHBII pecypc
v «lomaiHue 3a1aHus.
3 PaBHCHLL I 20 1 OcHoBHOe 00111e€ 00pa3oBaHuUE.
HEpPaBEHCTBA
Aunrebpay, 7-9 knaccel. AO
«3narenscTBO
"IIpocBenienue"»
Koopaunats! u
4 | rpaduku. 24 1 <..>
OyHKIUU
IT
c OBTOpPEHUE U 6 1 <>
00o001IeH1e
OBILEE
KOJIMYECTBO
102 5 0
YACOB IIO

I[TPOTPAMME




8-1 Knacc

N HaumenoBanu | KosimuecTBo yacoB
°
/ e pa3aeJioB U DJiIeKTPOHHbIE (1 (ppoBbIE)
n
TeEM Bcer |Kontpoabnbl | [IpakTnyecku | 00pasoBaTesibHbIE PeCypChl
n
NporpaMMsl o e padoThl e padoThbI
Yucna n bu6nunoreka ®PI'UC «MOA
1 BBIYHMCJICHHS. 15 mKoJia» — lesson.academy-
KBanpatHsie content.myschool.edu.ru/02.2/
KOpHHU 08
Yucna u
BBIUHCIICHHUS. Anrebpa, 8 kiacc. PI'AOY
2 CreneHs ¢ 7 JIIO «Akagemus
LEeIBIM Munnpocsemienus Poccuny»
MOKa3aTeiem
ONEeKTPOHHBIN
00pa3oBaTeNbHBINA pecypc
AnreOpandecku
«/lomalaue 3a1anus.
€ BBIPKEHUSI.
3 K . 5 1 OcHoBHOe 0o0111ee 00pa3oBaHuUE.
BaJ[paTHBI
P Anrebpay, 7-9 knaccsl. AO
TpexuIeH
«31aTenbeTBO
"ITpocBenieHue"»
AnreOpandecku
€ BBIPAKCHUSI.
4 P 15 1 <.>
AnreGpanyecka
s ApoOb
YpaBHeHuA U
HEpPaBEHCTBA
I 15 1 <>
KBagparusie
ypaBHEHUS
YpaBHeHus u
HEpPaBEHCTBA
6 |- P 13 <>
Cucremsl

ypaBHEHUH




YpaBHeHus u
7 HEPABEHCTBA. 12 1 >
Hepasencrpa
OyHKIUU.
8 OCHOBHBIE 5 >
MOHSTHS
O YHKIUU.
9 Yuciiossie 9 >
byHKIIUN
10 IToBTOpEeHue u 6 1 N
000011IeHNE
OBIIEE
KOJIMYECTBO 107 c 0
YACOB IIO
ITPOI'PAMME
9-1 Knacc
KoaundecTBo 4acos
Ne | HaumeHoBaume
JuiekTpoHHbIE (UG pOBbHIE)
n/ |pa3xeioB u TeM
Bcer |Kontpoabn |IIpakTnyeck |00pa3oBareiibHbIe peCypChbl
n | mporpamMmbl
0 ble paboThl | He padoThl
Yucnau bubmuorexka PI'NC «Mos
1 BBIYMCIICHHUSL. 9 mKosay» — lesson.academy-
JleicTBUTENbHBIE content.myschool.edu.ru/02.2
qypcia /09
YpaBHeHus u
HEPaBEHCTBA. Aunrebpa, 9 kitace. PI'AOY
2 | YpaBHeHus ¢ 14 1 IO «Axanemus
OJTHOH Munnpocsenienust Poccuny»
MepEMEHHON
YpasHeHus 1 DIIEKTPOHHBII
3 HEpaBeHCTBA. 14 1 00pa3oBaTenbHBIN pecypc
Crcrempr 5 «JloMarrHue 3a1aHusl.
ypaBHCHHH OcHoBHOE 00111EE




obpazoBanue. Anrebpay, 7-9
kiaccel. AO «3naTensCcTBO
"IIpocsenienue"»

YpaBHeHus u

4 | HepaBEHCTBA. 16 <.>
HepaBencrtBa

5 OyHKIUU 16 <>
YucnoBbie

6 HOCIEA0BaTEIILHOC 15 <..>
TH
[ToBTOpEHME,

; | 00odmenme, 18 <>
CHUCTEMATHU3aIHA
3HAHUH

OBIIEE

KOJIMYECTBO 107

YACOB I1IO

[TPOPAMME




