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MNOACHUTEJIBHASA 3AIINCKA

Anre0pa ABJISIETCSI OJTHUM M3 OMOPHBIX KYypPCOB OCHOBHOT'O 00IIET0 00pa30BaHMSI: OH:
o0OecrieynBaeT M3y4YE€HUE [JIPYTUX JAUCIHUIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK |
TYMaHUTapHOTO IMKJIOB, €€ OCBOGHHE HEOOXOAUMO ISl MPOJOJIKEHHsSI 00pa30BaHUS U ]
NOBCEAHEBHON KW3HU. Pa3Butme y oOydaronuxcsi Hay4HbIX MPEACTaBICHUN
MPOUCXOXKJIEHUA M CYIIHOCTH alireOpanyeckux abCTpakiuii, crnocode OTpakeHHU:
MaTeMaTUYeCKOM HayKOW SIBIIGHUA U TMPOIECCOB B TMPHUPOJE U OOIIECTBE, POl
MaTEMaTUYECKOr0 MOJEIMPOBAHUS B HAYYHOM IMO3HAHUU M B IPAKTUKE CIOCOOCTBYE
(bOpMHUPOBAHNIO HAYYHOTO MHUPOBO33PEHHUS M KAuyeCTB MBIIUICHUS, HEOOXOIUMBIX I
aganTanyy B COBpPeMEHHOM IMdpoBoM obOmecTBe. M3ydenne anreOpbl obecrieunBae
pa3BUTHE YMEHMsI HaOII0JaTh, CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOye
KPUTUYHOCTH  MBIIIJICHUS,, CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBaTh  CBOI
NEUCTBUS W BBIBOJBI, (OPMYIUpPOBaTh yTBEpkKIeHUA. OcCBOeHHE Kypca aireopk
o0OecreynBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYalOLIUXCSA: OHH HCIOJb3YIO
NEAYKTUBHbIE W  HWHAYKTHBHBIE DPACCYXACHHUS, O0OOOHNIEHWE U  KOHKPETU3ALMIO
abctparupoBaHue U aHajoruto. OOydeHue anredpe MpeanojaraeT 3HaYUTEIbHBIA OOBEN
CaMOCTOSITENIBHOM JI€ATEIbHOCTH OOYYaIOIIUXCs, MO3TOMY CaMOCTOSITEIBHOE PELICHHU
3a/1ay SBJSETCS peann3auuei AesiTeIbHOCTHOTO IPUHIIUIA O0yUEHHUS.

B crpykrype mnporpamMmsl y4eOHOro Kypca «AnreOpa» i OCHOBHOIO OOILErt
o0pa30BaHMsI OCHOBHOE MECTO 3aHHMMAIOT COAEpKATEeIbHO-METOAMYECKUE JTUHUM: «UHCI:
U BBIYUCICHUS», «AJreOpandeckue BBIPAKEHUSD», «YPABHEHHS UM HEPABEHCTBaY
«OyHkuum». Kaxmas W3 3TUX COJEpKATEIbHO-METOJUYECKUX JIMHUKA PAa3BUBACTCS H
MPOTSKEHUU TPEX JIET U3YUYEHUs Kypca, B3aUMOJCICTBYs C APYTUMH €ro JUHUsAMU. B X0
U3y4eHUs: Y4eOHOro Kypca OOyYarolMMcs NPUXOAUTCS JIOTUYECKH PACCykAaTh
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBSI3U ¢ 3TUM B mporpammy y4eOHOT«
Kypca «AnreOpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI JIOTHMKH, MPEACTABICHHBIE BO BCE:
OCHOBHBIX pa3fellax MaTeMaTUYeCKOro 00pa30BaHUS M CIOCOOCTBYIOIIHUE OBJIAJCHUK
OOy4YarOIIMMHUCS OCHOB YHHMBEPCAJIIBHOIO MaTeMaTH4ecKoro sizbika. ColaepikKaTelbHOU I
CTPYKTYPHOU OCOOCHHOCTBIO YUeOHOT0 Kypca « Anredpay sBISETCS €ro MHTErPUPOBAHHADII
Xapakrep.

Conepxanue nuHUM «YUuciaa v BBIYUCICHUS CIYKUT OCHOBOM ISl JAldbHEUIIIET
U3YYeHUs] MaTEMaTUKH, CIOCOOCTBYET pa3BUTUI0O Yy OOYyYalOlIUXCS JIOTHYECKOT(
MBIIUICHUSA, (OPMUPOBAHMIO  YMEHHUS  IOJIb30BAThCS ~ AITOPUTMAMH, a  TaKK
MPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIWMBIX [JIsi TIOBCEIHEBHOM IKHU3HU
Pa3BuTHe MOHATHS O YWCIE HAa YPOBHE OCHOBHOIO OOIIET0 OOpa30BaHUS CBA3aHO
paIMOHAIBHBIMA M WPPAIMOHATBLHBIMU YUCTaMH, (HOPMHUPOBAHHEM TMPEACTABICHHUM (
JNEUCTBUTEILHOM 4ucie. 3aBEpIIeHHEe OCBOCHUS YHUCIOBOW JIMHUU OTHECEHO K CPEIHEM)
o01emMy 00pa30BaHMUIO.
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Copnepxkanre JBYX anreOpandecKux JHHUN — «AJreOpanvecKkue BBIPAKCHUS |
«YpaBHEHHsI W HEPAaBEHCTBA» CIOCOOCTBYET (OPMHPOBAHUIO Y  OOYYAOIIHXC:
MaTEeMaTUYECKOTO anmapara, HeoOXOIUMOTO JJIsi peIieHus 3a1a9 MaTEMaTUKHA, CMEKHBI:
NpPEIMETOB M TMPAKTUKO-OPUEHTHPOBAHHBIX 3ajady. Ha ypoBHE OCHOBHOro OOIIETY
oOpa3oBaHusl y4eOHBIM MaTepuayl TPYNIHUPYETCS BOKPYT PAIlMOHAIIBHBIX BBIPAKECHUIA
Anrebpa JIEMOHCTPHpPYET 3HAUYCHHE MaTEMaTUKH KaK S3bIKa JJIs TOCTPOCHH:
MaTeMaTUYECKUX MOJEJCH, OMUCaHUs MPOIECCOB U SIBJICHUN peallbHOrO Mupa. B 3amaur
oOydeHus anreOpe BXOAST TaKKe JaJIbHEWIlee pa3BUTHE aJTOPUTMUYECKOTO MbIIUICHHUS
HE00XOAMMOro0, B YaCTHOCTH, JIJIsl OCBOCHHS Kypca HH(OPMATUKHU, U OBJIaJICHUE HABBIKAME
NEAYKTUBHBIX paccyxiaeHuil. I[IpeoOpasoBaHue CHMBOJIBHBIX (QOPM CHOCOOCTBYE
Pa3BUTHIO BOOOpaXKEHUsI, CHOCOOHOCTEN K MaTEMAaTUY€CKOMY TBOPYECTBY.

Conepxkanue (PyHKIMOHATBHO-rpa)UueCKON JIMHUU HAIIEJICHO Ha TOJyYCHMU
OOyJaroNIMMHUCS 3HAHUW O (YHKIHMSAX KaK Ba)KHEHIIEH MaTreMaTHuecKol MOJAENU I
OIMCAHMS U UCCIIEOBAHMS PAa3HOOOPA3HBIX MPOIECCOB U SABJICHUM B MIPUPOJIE U OOIIIECTBE
N3yuenne matepuana CIOCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHSI HCIOJIb30BaT!
pa3TUYHBIC BBIPA3HTEIBHBIE CPEICTBA S3bIKA MATEMATHKH — CIIOBECHBIC, CHMBOJIUYCCKHUE
rpauvecKkue, BHOCUT BKJIaJ B (OPMHPOBAHUE MPEACTABICHHN O POJU MATEMATHKH 1
Pa3BUTHU [TUBUJIN3ALNU U KYJIbTYPHI.

CornacHo ydyeOHOMY TulaHy B 7-9 Kiaccax u3ydaercs Y4eOHbIH Kypc «Airedpay
KOTOPBIM  BKJIIOYAET CJEAYIOIIME OCHOBHBIE pazjieibl cojaepxaHus: «Yucna 1
BBIYUCIICHUS», «AJreOpandeckue BBIPAKCHUS», «YPAaBHEHUS U  HEPABEHCTBA
«DYHKIUW.

Ha uzyuenue yuebHOro Kypca «Anredpa» orBoautcs 306 yacoB: B 7 kiacce — 10:
yaca (3 vaca B Heneno), B 8 kiacce — 102 gaca (3 yaca B Hezpento), B 9 kinacce — 119 yac;
(3,5 gaca B HenenO).
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COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

Jpo6Gu 0OBIKHOBEHHBIE U JECATUYHBIC, MEPEX0]] OT OJHOU (POpPMBI 3amucu ApooOei 1
apyroi. lloHATne panMOHAIBHOIO YMWCHA, 3alUCh, CPABHEHUE, YIOPAIOYMBAHU
palMOHANbHBIX YKcell. ApudmMeTuuecKue ASHUCTBUS ¢ pallMOHAIBHBIMU YKcIamMu. PereHus
3a]1a4 U3 peasibHOM MPAKTUKU HA YacTH, HA JPOOH.

CreneHp ¢ HaTypaJbHBIM TOKa3aTeJIeM: OMpeeeHne, MpeoOpa3oBaHie BhIPAKCHUI
Ha OCHOBE OMpeJeeHUs, 3aMuch OOIbIIMX uncen. [IpoleHTsl, 3anuch NPOIEHTOB B B
Ipodu 1 ApoOu B BUE MPOLEHTOB. TpH OCHOBHBIE 33Jaud Ha MPOLIEHTHI, PEIICHUE 3a/1aT
U3 pEAIbHOW MPAKTUKH.

[IpuMeHeHNE TNPU3HAKOB JEIMMOCTH, PA3JIOKEHWE HAa MHOXKUTEIM HATypPAJIbHBL
quced.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsIMasi U 0OpaTHAsI IPONIOPLIUOHAIBHOCTH.

Aare0panvyecKue BbIPpAKEHUSA

[lepeMeHHBIE, YHCIOBOE 3HAYEHHUE BBIPAKEHUSA C MNEPEMEHHOM. JlomyCTHMBK
3HAYEHUS NepeMEHHbIX. [IpencraBieHue 3aBUCMMOCTH MEXKIy BEIMYMHAMU B BHJI
¢dopmyinbl. Bpruucnenus mno ¢opmynam. [IpeoOpasoBanue OyKBEHHBIX BBIPAKEHUH
TOKJECTBEHHO DPaBHbIEC BBIPAXKEHUS, NpaBUiia MpeoOpa3oBaHUS CyMM M INPOU3BEACHUN
IpaBHJIa PACKPBITUSI CKOOOK U MPUBEACHUS MTOJ00HBIX ClIaraeMbIX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

Opgnowrensl M MHOrowieHbl. CreneHb MHorouneHa. ClioKeHue, BBIYMTAHUE
YMHOXXEHHE MHOTOWICHOB. (DOpMyJbl COKpAIEHHOIO YMHOXKEHMS: KBaJpaTrT CYMMBI I
KBagpar pasHocth. Popmyna pasHOCTM KBaapaToB. PasnokeHne MHOIOWIEHOB Hi
MHOHUTEJIN.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHUE, KOpEHb YypaBHEHHMs, TMpaBuja NpeoOpa3oBaHUs  ypaBHEHUS
PABHOCHJIBHOCTb YPAaBHEHUM.

JInHenHoe ypaBHEHHME C OJHOM NMEPEMEHHOM, YMCIO KOPHEHN JIMHEMHOIO YPAaBHEHUS
pelIeHnEe TUHEWHBIX YpaBHEHNN. COCTaBIEHUE YPAaBHEHUN 10 YCIOBHIO 33/1a4d. PelreHu:
TEKCTOBBIX 337]a4 C IOMOILbIO YPaBHEHHUM.

JluneitHoe ypaBHEHHE C JByMsl INepeMeHHbIMU U ero rpadux. Cucrema IBY:
JMHENHBIX YpaBHEHUUN C JBYyMS TEpEMEHHBIMHU. PereHue CUCTeM ypaBHEHHI CIOCOOOM
IIOACTAaHOBKH. I IpuMeps! pelennst TEKCTOBBIX 33/1a4 € IIOMOLIBIO CUCTEM YPABHEHUM.

DyHKIMHA

Koopaunara Toukn Ha npsiMoil. UHCIIOBBIE TPOMEKYTKH. PaccTosiHrE MEXIY IBYM:
TOYKaMHU KOOPJIMHATHOU MPSIMOM.
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[IpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. AGciucca 1 opauHaTa TOYKU H:
KOOpAMHATHOM TmIockocTH. [Ipumepsr rTpadukoB, 3amaHHbIX ¢opMynamMu. YTeHu
rpadukoB peanbHbIX 3aBucuMocTed. [lonstue ynkumu. ['padux dynxmum. CBoilcTB
byukui. Jluneitnas ¢yunkusa, e€ rpaduk. I'padux dyskmuun y = [x|. I'paduuecko
pEIIEHUE TUHEHHBIX YPABHEHUM U CUCTEM JIMHEUHBIX YPABHCHUU.

8 KUIACC

Yuciaa v BBIYMCICHUA

KBanpatssiii kopeHb u3 yucina. [lonstue 00 uppanuoHaibHOM uyucie. JlecsITUYHBL
npUOIIKEHUST UppalMoHaIbHBIX uncen. CBoicTBa apu(pMEeTHUYECKUX KBAJAPATHBIX KOPHEX
U HUX TpPUMEHEHHE K TMPeoOpa30BaHUIO YHCIOBBIX BBIPAKEHUH M  BBIYUCICHUSIM
JIeCTBUTENBHBIC YHCIIA.

CremneHb ¢ LeabIM ITOKa3aTeneM U €€ cBoricTa. CTaHmapTHAs 3alKCh YNCIA.

AJuiredOpanyecKue BbIPpaKEeHUA

KBazpaTHbIil TpEXUIIEH, pa3I0KEHUE KBAAPATHOTO TPEXUIEHA HA MHOKUTEIIH.

AnreOpanyeckas apoOb. OCHOBHOE CBOMCTBO aireOpanyeckoud Apodu. CroxeHue
BbIUWTAaHUE, YMHOXKEHUE, JIETICHUE alreOpanueckux Apooeii. PalioHanbHbIe BBIpaXKEHUS
uX npeodpa3oBaHUe.

YpaBHeHHS U HEPABEHCTBA

KBaapatHoe ypaBHeHHe, (hopMysa KOpHEH KBaJApaTHOro ypaBHeHus. Teopema Buera
Pemenue ypaBHeHU#, CBOASIIMXCA K JTUHEHHBIM U KBaApaTHbIM. [Ipocreiimme apoOHO
palMOHAJIBHBIE YPABHEHHS.

I'padmueckass wuHTEprnpeTalyss ypaBHEHUH C JByMS TEPEMEHHBIMU M CHCTEN
JIMHEWHBIX YPAaBHEHUM C IBYMsI ITEpeMEHHBIMU. [IpuMephl pemeHuss CUCTEM HEJIMHENHBL
YpaBHEHUH C IBYMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4 alredpandeckum crnocooom.

HucnoBble HEpaBEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OJHOM NEPEMEHHOM
PaBHOCMIBHOCTD HEpaBeHCTB. JIMHENHHbBIE HEpAaBEHCTBA C OAHOM INepeMeHHOW. CHCTEME
JIMHEWHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM.

DyHKIMHA

[Tonstue ¢ynkuun. OO6nacTh ONpEACTICHUS W MHOXECTBO 3HAYeHUN (YHKIIHMH
CriocoOsbI 3aanus QyHKITHIA.

I'padpux Pynkuuu. Urenune cBoiictB ¢pyHkuuu no €€ rpadpuky. IIpumepsl rpadukol
GyHKUMNA, OTpa)KaIOIIUX peAIbHbIE MPOLECCHI.

OyHKINY, OMUCHIBAIOIIKE MPSAMYI0 U OOPaTHYIO MPOMOPIMOHATIbHBIE 3aBUCUMOCTH
nx rpaduxu. Pyskun y = x2, y = x3, y = \x, y=|x|. ['padudeckoe pelreHne ypaBHEHHiI 1
CHUCTEM YpaBHEHUU.

9 KJIACC

Yucaa v BLIYUCJICHUSA

[okymeHT co3aaH B anekTpoHHon chopme. Ne 8 ot 31.08.2023. UcnonHutens: MinbgaHosa ®.A. r.I’BJTEKTPOHHbIﬁ
CtpaHuua 5 n3 22. CtpaHnua cosgana: 22.09.2023 11:33 =¥ TATAPCTAH



PanmonanpHple 4YHCla, WppalMOHANbHBIE YHCIA, KOHEYHbIE M OECKOHEUHBI
JnecATUYHbIE NTpoOru. MHOXKECTBO JI€MCTBUTENIbHBIX YHCEN, JACHCTBUTEIbHBIE YHUCHA Kal
OECKOHEYHbIE JEeCATUYHbIE JApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEK
MHOKECTBOM JIEVCTBUTEIbHBIX YUCEN U KOOPJAUHATHOU MPSAMOM.

CpaBHeHUE IEHCTBUTENBHBIX YUCEN, apu(PMETUUECKHUE IEUCTBUS C IEUCTBUTEIbHBIMI
YUCIIAMH.

Pa3mepsl 00BEKTOB OKpYKAOLIEr0 MUPA, AJIUTEIBHOCTD MPOIIECCOB B OKPYKAIOIIEN
MUpE.

[TpubnuxéHHoe 3HAUYCHHUE BEIMYUHBI, TOUHOCTh NMpuOmKeHus. OKpyrieHUue YUce
[IpukuaKa v OLEHKA PE3yIbTATOB BHIYUCICHUMN.

YpaBHeHHS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PemieHne ypaBHEHUM, CBOASAIIUXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. PelieHne ypaBHEHMH, CBOJSIIMXCA K KBaJpaTHbIM
buksanparHoe ypaBHeHue. [Iprumepsl perieHns: ypaBHEHUNM TPETHEU U YETBEPTOU CTEIICHEN
Pa3JI0KEHUEM Ha MHOKUTEIH.

Pemenue apoOHO-palMOHAIBHBIX  ypaBHEHHMW. PelleHne TEKCTOBBIX — 3ajar
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMsI IEPEMEHHBIMU U €ro rpaduk. Pemenue cucrem AByX JTMHEUHBL
YPaBHEHUU C ABYyMs IIEpeMEHHBIMU. Pelienne cucrteM AByX ypaBHEHHM, OHO U3 KOTOPBL
JUHENHOe, a Jpyroe — BTOpOW cTeneHu. ['paduueckas HWHTEpOpETALMs] CUCTEME
YPaBHEHUM C ABYMS NIEPEMEHHBIMMU.

Pemennie TekCTOBBIX 3a71a4u alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemenre nMMHENHBIX HEPABEHCTB C OJIHOW IEPEMEHHOM. Pelllenne cuctem JIMHEUHBL
HEpaBEHCTB C OAHOM mnepeMeHHOWM. KBangparnele HepaBeHcTBa. [ 'paduuecka:
WHTEPIIPETALNs] HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMU.

DOyHKUIMHA

KBaaparuunas Qynkius, e€ rpaduk u coiicta. [lapaGosia, KOOpAMHATHI BEPIINHE
napadoJibl, 0Cb CHMMETPUHU Mapa0OIbl.

I'padukn Gynxumit: y =kx, y =kx + b, y =k/x, y=x3, y = Vx, y = |x| i ux cBoiicTpa.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPeccum

[loHATHE  YMCIOBOM  IOCHEAOBATEIBHOCTU.  3aJaHUE  IOCJIENOBATENBHOCTE
peKyppeHTHOM dhopMyoi u HOpMyIIoi #-TO YIeHA.

Apudpmernueckass U reomerpuueckas mnporpeccud. Dopmynbl  n-ro  UJeH
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBIX 71 YJICHOB.

N300pakeHne 4ieHOB apuPMETHUECKON U Te€OMETPHUUECKOM IPOrpeccHii TOUKaMu Hi
KOOPJUHATHOM TIOCKOCTHU. JIMHEMHBIN 1 3KCITOHEHIIMAIBHBIN pOCT. CII0)KHBIE NPOILICHTHI.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA TTPOI'PAMMbBbI YYEBHOI'(C
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHS MPOTPaMMbl Y4eOHOro Kypca «Anredpas
XapaKTEepU3YyIOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

IIPOSIBICHUEM HMHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHUHCKOM MAaTeMaTUKH
LIEHHOCTHBIM OTHOIICHUEM K JOCTHUKEHHSIM POCCHUCKUX MAaTEMAaTUKOB U POCCHUUCKOI
MaTeMaTUYECKOW IIKOJIbI, K HCIIOJb30BAHUIO 3TUX JOCTHKEHUI B JPYIMX HayKax I
MPUKIIAAHBIX cdepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEN IpaKJaHWHA W pealli3allid €ro Ipas
MPEACTABICHUEM O MAaTEMAaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYP
SBJIICHUM, TPOUEAYpP TpPakIaHCKOro oOIecTBa (HampuMep, BBIOOPBI,  OMPOCHI)
TOTOBHOCTBIO K OOCYXIEHHUIO JTHUYECKHX MPOOJIeM, CBSI3aHHBIX C MPAKTUYECKHN
MPUMEHCHUEM JIOCTHKCHHN HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3TUYECKU:
MIPUHIIUIIOB B AEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTaHOBKOM HAa aKTMBHOE YYaCTHUE B PELICHUU MPAKTUYECKUX 33724 MATEMATUYECKO]
HaIpaBJICHHOCTHU, OCO3HAHUEM BXKHOCTH MATEMaTHYECKOTO 00pa30oBaHUs Ha MPOTHKCHHUE
BCEM OKM3HM JUI1 YCHEIIHOHM MNpOPECCHOHAIBHONW JIESITEIbHOCTA M Pa3BUTHEN
HEOOXOJMMBIX YMEHHUM, OCO3HAHHBIM BBIOOPOM U TMOCTPOEHUEM HWHIWBHUIYaJIbHOI
TpaeKkTopur OOpa30BaHMsI W JKU3HEHHBIX TIUIAHOB C YYE€TOM JIMYHBIX HMHTEPECOB I
OOIIECTBEHHBIX OTPEOHOCTEI;

4) acTeTM4ecKOe BOCIUTAHME:

CIOCOOHOCTBIO K AMOILIMOHAILHOMY U 3CTETUYECKOMY BOCIPHUSATHIO MAaTEMATUYECKI
OOBEKTOB, 3ajay, peIICHUM, pacCcyXJCHUH, YMEHUIO BHJIECTh MaTEMaTUYECKHU
3aKOHOMEPHOCTH B HUCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpHUEHTAIIMEN B JEATCIBHOCTA HA COBPEMEHHYIO CUCTEMY HAy4HBIX IMPEICTABIICHMUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UEJIOBEKA, IPUPOABI U 0OIIECTBA, TIOHUMAHHUEN
MaTEeMaTUYeCKOW HAyKH Kak c(epbl 4eIOBEUECKOW JESTEIILHOCTH, ITAlOB €€ Pa3BUTHS 1
3HQUUMOCTH U1  PAa3BUTUSl [MBUJIM3AlMH, OBJIAJICHUEM SI3BIKOM MATEMATUKHU |
MAaTEMATHYECKON KYJIbTYPOM KaK CPEACTBOM ITO3HAHUS MUPA, OBIAAECHUEM IPOCTECUILINMI
HaBBIKAMHU HCCIIEIOBATEIILCKON AEATEIbHOCTH;

6) ¢usuueckoe BocnuTaHue, (OPMHMPOBAHHE KYJIbTYPbl 310POBbS I
IMOIMOHAJILHOIO 0JIaronoJay4Yns:
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TOTOBHOCTBIO IPUMEHSATh MATEMAaTHYECKUE 3HAHUS B MHTEpPECaX CBOETO 3/10POBbS
BEJICHUs 370pOoBOro oOpas3a XHU3HU (30pOBOE IUTaHHWE, COAJIAHCHUPOBAHHBIM PEKUN
3aHATUN U OTABIXA, PEryJsipHas (U3nYecKask aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HABBIK:
pedexcun, MpU3HAHUEM CBOETO IIpaBa Ha OIIKMOKY M TaKOI'o e MpaBa JAPYroro 4yejaoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTalUuel Ha NPUMEHEHUWE MATEeMATHUYECKMX 3HAHUW I peuieHus 3aaad |
00JacTh COXPAaHHOCTU OKPY>KAaIOILIEH Cpenbl, TUIAaHUPOBAHUSA TMOCTYNKOB U OICHKH I
BO3MOKHBIX TOCJIEICTBUN NIl OKPY’KAIOLIEH Cpesibl, 0CO3HAHUEM III00AIIBHOTO XapaKTep:
HKOJIOTUUYECKUX MPOOJIEM U ITyTEW UX PEIICHUS;

8) aganTanysa K N3MEHSAIOIMMCS YCJIOBHAM COLUAIBHON M IIPUPOJAHOI Cpebl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCJIOBHUSIX HEONPEAEIEHHOCTH, MOBBILIEHUIO YPOBH:
CBOEI KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JI€ATEIbHOCTh, B TOM YHCJIE€ YMEHUE YUUTHC:!
y JIpYrux Jrojeil, mpuoOpeTatb B COBMECTHOW JESATEIbHOCTH HOBBIE 3HAHUS, HABBIKU I
KOMIIETEHIIUH U3 OIIbITa IPYTHUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHUCIE (POPMYIHPOBAT
UJeH, MOHATHS, TUIIOTE3bl 00 OOBEKTaX U SBJICHUSX, B TOM YHCIIE PAaHEE HEU3BECTHBIX
OCO3HaBaTh JE(PUIMTBHI COOCTBEHHBIX 3HAHMA W KOMIIETEHTHOCTEH, IUIAHUPOBATH CBO!
pa3BUTHE;

CHOCOOHOCTBIO OCO3HaBAaTh CTPECCOBYIOD CHUTYallMI0, BOCIHPHUHUMATH CTPECCOBYK
CUTYAIIMIO KaK BbI30B, TPEOYIOLIMI KOHTPMEDP, KOPPEKTUPOBATh MPUHUMAEMbIEC PEIIECHUS I
nercTBUs, GOpMyIMpPOBaTh U OLIEHUBATh PUCKHU U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble jornyeckue AecTBUS:

e BBISIBJIATh U XapaKTEepPU30BaTh CYIIECTBEHHBIE MMPU3HAKA MATEMATUUYECKUX OOBEKTOB
MOHSATUM, OTHOIICHUW MEXKIYy MOHATUAMH, (OPMYJIHUPOBATH OIpPECICHU:
MOHSATUM, YCTAHABIMBATh CYIIECTBEHHBIH MPHU3HAK KIacCU(PUKAIMK, OCHOBAHU:
JUTst 0000IIIEeHUs ¥ CPaBHEHU S, KpUTEPUH TPOBOAMMOTO aHAIIN3A;

 BOCIIPUHUMATH, (JOPMYJIMPOBATH U TIPEOOPA3OBBIBAThH CYKIICHUS: YTBEPIUTEIHHBIC I
OTpHUIIATENIbHBIC, €IMHUYHbBIC, YACTHBIE U 00IIIHUE, YCIOBHBIE;

¢ BBISIBJIATH MaTEMAaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U W TMPOTHUBOPEUHS |
dakTax, MaHHBIX, HAONIOJACHUSX U YTBEPKICHUAX, MpeiaraTb KPUTEPUH JII:
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

e ICJIaTh BBIBOJIbI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEIYKTUBHBIX U UHIYKTUBHbI
YMO3aKJIFOUEHUH, YMO3AKIIIOUEHU MO0 aHAJIOTHH;

e pa3bupaTh JIOKA3aTEJIbCTBA MATEMAaTHUYECKUX YTBEPXKICHHM (TIpsMble U O
MPOTUBHOIO), MPOBOAUTH  CAMOCTOATEIIBHO  HECJIOXKHBIE  JOKa3aTEIbCTB:
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MaTeMaTUYeCKnX (PaKTOB, BHICTpaWBATh aApPTyMEHTAIMIO, MPUBOIUTH MPUMEPHI I
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHUSI,

 BRIOMpaTh CMOCO0 pemieHus y4eOHOW 3amaun (CpaBHUBATH HECKOJIHKO BapHAHTO!
pelieHusi, BbIOMpAaTh HauboJiee TMOAXOIAUUMNH € YYETOM CaMOCTOSITEIbH(
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabckue AelCTBUS:

¢ ICTIONIL30BAaTh ~ BOMPOCHI  KaK  HCCIEAOBATEIBCKUNA  WHCTPYMEHT  ITO3HAHUS
dbopMynaupoBaTh  BONPOCHl,  (UKCHPYIOUIUME  MPOTUBOpEUHe,  MpoOsIeMy
CaMOCTOATENILHO YCTAaHaBJIUBATh HCKOMOE M JIaHHOE, (OPMHUPOBATH THUIIOTE3Y
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHHUE;

¢ IPOBOJUTH 1O CAMOCTOSITEIFHO COCTABJIEHHOMY IUTaHY HECIOKHBIM SKCIIEPUMEHT
HEOOJIBIIOE HMCCIEAOBAHUE IO YCTAHOBJICHHUIO OCOOEHHOCTEW MaTeMaTHYECKOT(
00BbEKTa, 3aBUCHUMOCTEH O0BEKTOB MEXIY COOOIA;

e CAMOCTOSITEILHO  (OPMYTUPOBATH OOOOIIEHHS W BBIBOJBI IO PE3YJIbTATaN
NpOBEAEHHOTO  HAONIOACHMS, HCCICAOBAaHUS, OICHHBATh  JOCTOBEPHOCT!
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

« IPOTHO3WPOBATh  BO3MOXKHOE  pa3BUTHE TMpoOIlecca, a TakKe  BBIABUTATI
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora c nndopmanueii:

¢ BBISIBJISITH HEJIOCTATOYHOCTHh U M30BITOYHOCTH HH(POPMAIINH, TaAHHBIX, HEOOXOTUMBI}
JUTS PEIICHUS 3aa9H;

e BRIOWpaTh, aHATU3UPOBATH, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIHK
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

e BBIOWpaTh (opMy mpenctaBieHus WHGOPMAIMU W WUIIOCTPUPOBATH PEIIAEMBI
3aJla4u CXeMaMH, TharpaMMaMu, HHOU TpauKoi 1 1X KOMOWHAITASIMH,

¢ OIICHUBATh HAAEKHOCTH WH(OOPMAIMU TI0 KPHUTEPUAM, MPEIIOKEHHBIM YIUTEICN
WM CPOPMYJIIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE YHHBEPCAJbHbIE YUeOHbIe NeiCTBUS:

¢ BOCIIPUHUMATh W (POPMYJIMPOBATH CYXACHUS B COOTBETCTBHU C YCJIOBHUSMHU I
HEeaIMU  OOIIEHUs, SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOKD TOYKY 3PCHUS |
YCTHBIX W MHCBMEHHBIX TEKCTax, JaBaTh IMOSCHEHUS IO XOJy PCIICHUs 3a7adu
KOMMEHTHUPOBATH TIOJYICHHBIN PE3yJIbTAT;

B XOA€ OOCYXIEHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOM TEMBbI
npoOJIeMBbl, pemaeMol 3ajJavd, BHICKAa3bIBaTh HWJICH, HAIICIICHHBIE HA ITOMC]
pEIICHUs, COIMOCTABIATh CBOW CYXICHUS C CYXICHHSIMH JPYTUX YYaCTHHKO]
nuanora, oOHapy>KUBaTh Pa3jN4Me€ M CXOJCTBO TMO3UIIMNA, B KOPPEKTHOUN (opm
bopMyIMpPOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;
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e IPE/ICTABIIATh PE3YJbTAThl PEHICHHUS 3aJayd, »SKCIEPUMEHTa, HCCIIECIOBAHMS
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (QOpMAT BBICTYIUIGHHA C Y4YETOM 3ajar
NPE3eHTALUU U 0COOCHHOCTEN ayTMTOPHUH;

e IOHUMATh U UCIOIB30BATh MPEUMYIIECTBA KOMAHIHOW U WHIUBHUIYAIbHOU PabOTE
IPU pElICHUU Y4eOHBIX MaTEMAaTUYECKUX 3a]1aY;

e IPUHUMATh I€Tb COBMECTHOM JAESITENbHOCTH, IUIAHUPOBATh OpraHU3aIUK
COBMECTHOI paloOThI, paclpenensTh BUIbl pabOT, AOrOBapUBATHCS, OOCYKIAT]
MpOoLIeCC U PE3YNIbTAT PabO0Thl, 0000IIATh MHEHHUS HECKOJIbKHUX JIOJCH;

e YJACTBOBaTh B TPYNIOBBIX (opmax paboThl (00CYykJIeHHS, OOMEH MHEHHIMU
MO3TOBBIE IITYPMbI U APYTHE), BHITTOIHITH CBOIO YacTh paOOThl U KOOPAUHUPOBAT!
CBOM JICHCTBUS C JPYTMMH YJICHAMH KOMAaH[bI, OIICHHBATh KadeCTBO CBOET(
BKJIaZla B OOIIMH MPOAYKT MO KPUTEPHUsM, CHOPMYITMPOBAHHBIM YYaCTHHUKAMI
B3aMMOJCHCTBHUSL.

PerysiTuBHBIe YHHBepCaJbHbIe y4eOHbIe AeiicTBUS

Camoopranusauus:

¢ CAMOCTOATEIBHO COCTABJATH IJIaH, AITOPUTM pelIeHHs 3a1adyu (WIK €ro 4YacTh)
BBIOMPATHh CHOCOO PEIICHHS] C Y4ETOM HMMEIOUIUXCS PECYPCOB U COOCTBEHHBL
BO3MOXKHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH BApUAHThl PEIICHUN
y4€TOM HOBOH MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTEJLJIEKT:

e BIIAZICTh CIIOCOOAMHU CAMOIPOBEPKH, CAMOKOHTPOJS Tpolecca U  Pe3yibTar:
pelIeHrs MaTeMaTHIeCKON 3a1auu;

e IPEABUIETH TPYAHOCTH, KOTOPbIE MOTYT BO3ZHUKHYTh MPU PEIICHUH 3a7aul, BHOCHUT!
KOPPEKTHUBBI B JESATEIIbHOCTh HAa OCHOBE HOBBIX OOCTOSATEIbCTB, HAlJECHHBL
OIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

¢ OIICHMBATh COOTBETCTBUE peE3yJbTaTa JEATEIbHOCTH TMOCTABICHHOW IIENH 1
YCIIOBUSIM, OOBSACHATH MPUYMUHBI JOCTUKEHUS WIM HETOCTHXKEHHUS 11€TTH, HAXOAUT!
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koniy oOydenuss B 7 kjacce oOy4aroUuics MOJYYHUT CIAEAYIOIIME MPEIMETHBI
PE3YIIbTATHI:

Yucaa v BIYMCICHUSA

BoImonHsATh, coueTas yCTHbIE U MUCbMEHHbIE TPUEMBI, apuPMETHUECKUE TEHCTBUS
paloHaIbHBIMU YHACIAMH.

HaxoauTh 3HaUYeHUsI YHCIOBBIX BBIPAKCHUN, IPUMEHSATH Pa3HOOOpPA3HBIE CIIOCOOHI I
npUEMBI BBIYHMCIICHUS 3HAUYCHUN IPOOHBIX BBIPAKEHUH, COMEPKAlINX OOBIKHOBEHHBIC I
JECATUYIHBIC TPOOH.
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[lepexonute OT omHON (oOpMBI 3amMcu Yucend K Jpyroi (mpeoOpa3oBHIBAT
JECATUYHYIO JIpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUYHYIO, B YaCTHOCTH |
OECKOHEUHYIO JIECITUIHYIO APOOB).

CpaBHUBATH U YIIOPSAAOUYMBATH PALIMOHAJIBHBIC YUCIIA.

OKpyrasaTh yncIIa.

BBINONHATS NPUKUAKY M OLEHKY pe3ysbTaTa BBIYMCICHUM, OLICHKY 3HA4YCHMI
YUCJIOBBIX BBIPDAKCHUN. DBBINONHATE JEHUCTBUS CO CTENEHAMHM C HaTypaJbHbBIMI
MOKA3aTEISIMH.

[IpuMeHATh MPU3HAKU IETUMOCTH, PA3JIOKEHNE HA MHOKUTENIA HATYPAJIbHBIX YHACEIL.

Pemath nmpakTUKO-OPUEHTUPOBAHHBIE 33Ja4M, CBSI3aHHBIC C OTHOUIEHWEM BEIUYHUH
IIPONIOPLIHOHAIBHOCTBIO BEJIMYHH, MPOLEHTAMHU, HHTEPIIPETUPOBATH PE3YJIBTATHI PEIICHH:
3aJlay ¢ Y4ETOM OIpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMBIX OOBEKTOB.

Aare0panvyecKue BbIPpAKEHUSA

Hcnonp30BaTh anreOpandyeckyr0 TEPMHUHOJOTHIO U CHUMBOJHUKY, MPUMEHSTH €€ |
IpolIecce OCBOEHUS yueOHOro MaTepHaia.

Haxonute 3HaueHus OYKBEHHBIX BBIPAKEHMM TIPU  3aJaHHBIX  3HAYCHMSE
IIEPEMEHHBIX.

BoemmonHATe mpeoOpa3oBaHus LEJNOr0 BBIPAXKEHUST B MHOTOUYIEH IPUBEACHHEN
N0JIOOHBIX CIaraéMbIX, paCKphITHEM CKOOOK.

BBINONHATE YMHOKEHUE OJHOWIEHA Ha MHOTOWIEH M MHOTOWIEHAa Ha MHOTOYJIEH
IPUMEHSATH (DOPMYJIBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

OCyIIEeCTBIATh Pa3IoKEHUE MHOTOWIEHOB HA MHOKHUTEIM € IIOMOIIBIO BBIHECEHUS 3:
CKOOKM OOIIer0o MHOXWTENS, TPYNIUPOBKUA CIAaraéMbIX, MpUMEHEHUus (Gopmy:
COKpAILEHHOIO YMHOKEHHUS.

[IpumensaTh npeoOpa3oBaHUsT MHOTOYJICHOB [JIsl PEUIEHUS pa3IMyHbIX 3a1ad U
MaTeMaTUKH, CMEXHBIX MTPEIMETOB, U3 PEATBHON MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C  HATYPAIBHBIMU  IOKA3aTEIsIMUA UL
npeoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHElHBIE YpAaBHEHUS C OAHOM NEPEMEHHOM, IMPUMEHsS IIpaBUiIa MEPEXOT
OT UCXOJHOT0 YPaBHEHUS K PABHOCUJIBHOMY eMy. IIpoBepsTh, SIBISETCS U YUCIO KOPHEN
YPaBHEHUS.

[TpumensTh rpaduueckre METO bl P PEIICHUN JTUHEWHBIX YPAaBHEHUH U UX CHCTEM.

[TonOupaTe npuMepsl map YMces, SBISIOMIUXCA PEHICHUEM JIMHEHHOTO YpaBHEHUS
JBYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JIMHEHHOTO YPaBHEHUS C JIBYM:
NEPEMEHHBIMHU, MOJIb3YSCh TPpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemats cucTteMsl AByX JIMHEHMHBIX YPABHEHUHN C IBYMsI IEPEMEHHBIMH, B TOM YHCIIK

rpaduyecKu.
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CocTaBisaTh U peliaTh JUHEIHOE YPABHEHUE UM CUCTEMY JMHEWHBIX YPABHEHUU IIC
YCJIOBHIO 3aJ]a4i, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1aud MOTYYCHHBbI
pe3ymbTar.

DOyHKIMHA

N300paxkaTth Ha KOOPJMHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIN
KOOpAMHATaM, JIy4d, OTPE3KHU, HWHTEPBaJbl, 3alUChIBATh YHUCJIOBBIE MPOMEXKYTKH H
anreOpanyecKoM si3bIKE.

OTMeuaTh B KOOPJAWHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOPAWHATAM, CTPOUTI
rpaduku muHEHHBIX GyHKUIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C MOMONIBI0 (DYHKIMI HM3BECTHBIE 3aBUCHUMOCTH MEXAY BEIUYMHAMU
CKOPOCTh, BpEMs, PAacCCTOSHHE, II€Ha, KOJIMYECTBO, CTOMMOCTh, MPOU3BOJIUTEIHLHOCTE
BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMHU MO 3HAUCHUIO €€ apryMeHTa.

[TonumaTts rpadudeckuii cnocod mpecTaBieHns U aHanu3a nHpopMaIuu, U3BJICKaT!
Y MHTEPIPETUPOBATH HHPOPMALINIO U3 TPAPUKOB PEANbHBIX MPOLECCOB U 3aBUCUMOCTEM.

K koHiy oOyuenus B 8 kjacce oOy4aroUuics MOJYYHT CIEAYIOIIHE MPEIMETHBI
PE3yJbTaTHI:

Yucaa v BIYMCICHUA

Hcnonb30BaTh HAYAJIbHBIE TPEACTABICHUSI O MHOYKECTBE JEUCTBUTEIBHBIX YUCEN IS
CpaBHEHMSI, OKPYIJICHUSI U BBIYMCIICHUHN, N300pakaTh JACHUCTBUTEIbHBIC YHCIIA TOUKAMHU Hi
KOOPANHATHOM MPSMOM.

[IpumensTh noHsTHE apuhMETUUECKOTO KBAIPATHOTO KOPHS, HAXOJAUTH KBaJIPaTHBI
KOpDHH, HCIOJIb3Yys TPU HEOOXOAMMOCTU KAaJIbKYJSTOP, BBIMOJHATH MPeoOpa3OBaHM:
BBIPAKECHUH, COJAEPKAILINX KBAAPATHBIE KOPHH, UCITOJIB3YsI CBOMCTBA KOPHEU.

Hcnonb30BaTh 3aMUCH OOJBIINX M MaJIbIX YUCEN C TIOMOIIBIO JECATUYHBIX APOOEH I
crenenent yncina 10.

AuredpanvyecKue BbIPAKEHUSA

[IpuMeHsATh TOHSTHE CTENEHHU C IIEJIBIM MOKa3aTeJieM, BBIMOIHATh MPeoOpa30BaHu:
BBIpAKEHUMN, COAEPIKAIINX CTETICHU C IIEJIbIM MOKa3aTeJIeM.

BBINOMHATH TOXKIECTBEHHBIE TPE0OPa30BaHMS PAIMOHATBLHBIX BEIPAXKEHUN HA OCHOBX
MpaBWI JEUCTBUHN HAJl MHOTOUYJICHAMH U aJITeOpandecKUMH APOOSIMH.

PacknanpiBaTh KBaJIpaTHBINA TPEXUICH HA MHOKHUTEIH.

[IpumensaTe mnpeoOpa3oBaHUs BHIPAKECHUW JIS PEIICHUS] Pa3IUYHBIX 3a7ad U
MaTeMaTUKH, CMEXHBIX MMPEIMETOB, U3 PEATHHON MPAKTHUKH.

YpaBHeHHs U HEPABEHCTBA

Pemiarb nuHEHHbIE, KBaJpaTHbIE YpPaBHEHUS W palUMOHAJIbHBIE YpPaBHEHHS
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPABHEHHUI C IByMsI IEPEMEHHBIMH.
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[IpoBOAMTE MPOCTEHIINE HCCIECIOBAHUS YPABHEHMM M CUCTEM YPABHEHUUN, B TOM
YyHuclie C TNpUMEHEHHEeM TpaduyecKux TMpeacTaBieHuil (ycTaHaBIUBaTh, HMEET JII
YpaBHEHUE WM CUCTEMA YPABHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexonuTh OT CIOBECHON (OPMYJIMPOBKH 3a/au K €€ aireOpandyeckond MOJIENN
IIOMOILBIO COCTAaBJICHUs YPAaBHEHUS WM CHUCTEMBl YPAaBHEHUMH, HHTEPIPETUPOBATH |
COOTBETCTBHMM C KOHTEKCTOM 3a]1a4¥ ITOJYYEHHBIN PE3YIIbTAT.

[IpyMeHATH CBOWCTBA YHUCJIOBBIX HEPABEHCTB [UI CPABHEHUS, OLEHKH, pEIIAT
JVHEWHbIE HEPAaBEHCTBA C OJHON INEPEMEHHOW M HX CHCTEMBI, JaBaThb TI'PaPUUECKYK
WJUTFOCTPALIMIO MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIMHA

[lonumMaTe # UCHOJIB30BaTh (PYHKIMOHAIBbHBIE TOHATAS MW A3BIK (TEPMUHBI
CUMBOJIMYECKUE 0003HAUYECHMS), ONPEAEIATh 3HAUCHHE (DYHKIIMH 10 3HAYEHHUIO apryMEHTa
OIpeNEeNsATh CBOMCTBA (DYHKIUU 1O €€ rpauKy.

Ctpouts rpaduKy JI€MEHTapHbIX PYHKINN BUJA:

y=k/x, y=x2,y=x3,y = x|, y = VX, OIHCBIBATH CBOICTBA YHCIOBOHN ()YHKIIHH IO &
rpaduky.

K koHiy oOydenus B 9 kjacce oOy4aroUIMHCS MOJYYHUT CIEAYIOIIHE MPEIMETHBI
pEe3yJIbTaThI:

Yucaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAAOYMBATH PALMOHAIBHBIE U HPPALMOHAIIBHBIC YUCJIA.

BoinonHaTh  apudmernueckue JEUCTBUS C PAlMOHAIBHBIMU YHCIIAMH, COYETA:
YCTHBIE U TUCBMEHHBIE TPUEMBI, BBITIOJIHATH BEIYUCIEHUS C UPPALMOHAIBHBIMU YU CIAMHU.

HaxomuTe 3Ha4YeHUs CTENEHEHW C LENbIMM IIOKA3aTEIsIMU U KOPHEW, BBIYMCIATI
3HAYEHHUS YUCIIOBBIX BBIPAKECHUM.

OKpyIJISITh AENCTBUTENBHBIE YNCIIA, BBITOJHATh IPUKHUIKY PE3YyJIbTaTa BHIYMCICHUN
OLICHKY YMCJIOBBIX BBIPAKECHHI.

YpaBHeHMs U HEPABEHCTBA

PemaTe nMHENHHBIE W KBaJpaTHbIE YPaBHEHWS, YPAaBHEHUS, CBOASAIIMECS K HHUM
npocTeiire ApoOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemate cucremsl IBYX JIMHEWHBIX YPAaBHEHUN C JIBYMsI NEPEMEHHBIMH U CHUCTEME
JIBYX YPaBHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISAETCS JTUHECUHBIM.

Pemarbs TekcToBble 3aauM anreOpanyeckuM CIOCOOOM C TOMOIIbIO COCTaBJICHH:
YPaBHEHUS WM CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBoauTh MpoCTENIINE WCCIAEAOBAHUS YPABHEHUN U CUCTEM YPABHEHUN, B TON
yycie ¢ NpUMEHEHUuEeM TIpaduueckux MpeAcTaBiIeHU (yCcTaHAaBIUMBAaTh, HWMEET I
ypaBHEHUE WM CUCTEMA YPABHEHUMN PEIICHHUs], €CITU UMEET, TO CKOJIBKO, U MPOYee).

Pemarp nuHeliHble HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaThb peLICHHU
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alIMCHIBATh PELIEHUE C IIOMOIIBIO CUMBOJIOB.
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PemaTtp cHucTeMbl JMHEWHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIIOYAIOIIH
KBaJIpaTHOE HEPABEHCTBO, HM300pa)kaTh pEUICHUWE CHUCTEMbl HEPABEHCTB HA YHCIIOBOI
PsIMOiA, 3aIUCHIBATh PEIICHHE C TOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEILICHUU Pa3JIMYHBIX 33/1a4.

DyHKIUU
Pacno3naBath  (yHKIIMM  W3y4yeHHBIX  BHUJOB. [lokas3piBaTh  CXEMaTHYECKI

pacrooKeHue Ha KOOPAUHATHON TUIOCKOCTH rpadukoB PyHKIMIA BUaA: y = kx, y = kx + b
y =4k y=ax2 + bx + ¢, y = x3, y = VX, y = |x|, B 3aBHCHMOCTH OT 3HAYCHHI
K03 (PUITMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpoutb u U300pakaTh CXEMaTHYECKHM TpapuKd KBaAPATUYHBIX (YHKUIUN
OMKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIUHI MO UX TpaduKam.

Pacrno3naBaTh KBagpaTHYHyl0 (QYHKUHIO 10 (opmylie, NPUBOIUTH IMPUMEPE
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUH.

Yucii0BbIe MOCTECA0BATEIBHOCTH H IPOTPECCHU

Pacno3naBaTh apuMeTHUECKYyI0 M TE€OMETPUUYECKYIO MPOTPECCUU NPH Pa3HbL
CrIoco0ax 3aJaHusl.

BBINOMHATE BBIYUCICHUS C UCHIOJB30BaHUEM (OPMYIT N-ro YieHa apu(METUIECKOM 1
r€OMETPUUECKOU MPOrPECCHM, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4ieHbI NOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPJUHATHOMN MJIOCKOCTH.

PemaTte 3amauu, CBSI3aHHBIE C YHCIOBBIMHU IOCJIEIOBATEIBLHOCTSIMU, B TOM YHUCI
3aJlayy U3 peabHOW KHU3HHU (C UCIIOJIb30BAHUEM KAIBKYJIATOPA, HU(POBBIX TEXHOJIOTUI).

[okymeHT co3aaH B anekTpoHHon chopme. Ne 8 ot 31.08.2023. UcnonHutens: MinbgaHosa ®.A. r.I’BJTEKTPOHHbIﬁ
CtpaHunua 14 n3 22. CTpanuua cosgaxa: 22.09.2023 11:33 =¥ TATAPCTAH



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumMmeHoBaHue pa3aesioB U TeM nudpoBbie
Ne n/m P Konrpoabnbie | Ilpakruueckue (udpp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
| Yucna u BelunclieHus. PaimmonanbHbIe 25 5 bubnunoreka LIOK
qycia https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
2 Anred 27 1
JITCOPAMHCCIHIE BHIPHICHITA https://m.edsoo.ru/7f415690
bubnunoreka LIOK
3 N 20 1
PABHCHHA I HEPABCHCTEA https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
4 Koopmunats! u rpaduku. OyHKIIMN 24 1 hitps://m.edsoo.ru/7415590
bubmmoreka [IOK
> [osTopenue n 060dmenne 6 ! https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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8 KVIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrposbnusie | IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Uucna u Beruncienus. KBagparasie 15 | bubnmoreka [JOK
KOPHU https://m.edsoo.ru/7f417af8
) Yucna u Beruncienns. CTeneHs ¢ 7 bu6mmoreka [IOK
[eJBIM IIOKa3aTeIEM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 1 bubnnorexa [HOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BhIPAKECHHUS. 15 1 bubnuorexa [JOK
Anrebpaundeckas 1po0b https://m.edsoo.ru/7f417af8
YpaBHEHUS U HEPABEHCTBA. bubnuorexa [JOK
5 15 1
KBanpatHsle ypaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHEHUS U HEPABEHCTBA. 13 bu6mmoreka [IOK
Cucremsl ypaBHEHU https://m.edsoo.ru/7f417af8
7 VYpaBHEHUs U HEPABEHCTBA. 12 1 bu6mmoreka [JOK
Hepasencraa https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
8 PyHKIMH. OCHOBHBIC IOHATH > https://m.edsoo.ru/7{417af8
bu6mmorexa [IOK
? DyrKim. Hucnossie dyricimn ? https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
IT 1
10 OBTOpEHNE 1 0000meHHCe 6 https://m.edsoo.ru/7f417af8
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9 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/ P Kourpoububie = IIpakTuyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTshI padoTshI
pecypcsbl
1 Yucna v Beruncienus. JleicTBUTEIbHbBIS 9 1 bubnuorexa [JOK
yucia https://m.edsoo.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEHHOM https://m.edsoo.ru/71419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
YpaBHEHUN https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
4 YpaBHeHus u HepaBeHCTBA. HepaBeHncTBa 16 1 hitps://m.cdsoo.ru/7f419d08
bubnunoreka LIOK
5 O 16 1
YHIHIH https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
q 1 1
6 HCIIOBBIE MOCIIEI0BATEIBHOCTH 5 hitps-//m.cdsoo.rw/7f419d08
7 [ToBTOpeHnue, 060061IeHNE, cCUCTEeMaTH3aus 35 | bubmmnoreka [HOK
3HaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 119 7 0
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Matemartuka. Anrebpa: 7-i kiacc: 6a30BbIil ypOBEHb: yUeOHHK, 7 Kiacc/ MakapbiueB
I0.H., Munmrok H.I'., Hemikos K.M. u apyrue; nox pen. TemsikoBckoro C.A.,
AxnuonepHoe obiectBo «M3natensctBo «IIpocBeiienne»

* Martemartuka. Anre0pa: 8-i kiiacc: 0a30BbIil ypOBEHb: YyUeOHHUK, 8 Kiacc/ MakapbiueB
I0.H., Munmrok H.I'., Hemikos K.M. u npyrue; nox pen. TemsikoBckoro C.A.,
AxknuonepHoe o6iectBo «M3natensectBo «IIpocBeiienne

* Maremartuka. Anrebpa: 9-it kitacc: 6a30BbIi ypOBEHb: yUeOHUK, 9 kitacc/ MakapbrueB
I0.H., Munmrok H.I'., Hemikos K.M. u npyrue; nox pen. TemsikoBckoro C.A.,
AxkrmmonepHoe obuectBo «M3aarenbctBo «lIpocBemenney

METOINYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
HUHTEPHET

1. MunuctepctBo o6paszoBanust PD, — https://edu.gov.ru

2. ®enepanbhbiit mopTai. Poccuiickoe oopasoBanue, - https://www.edu.ru

3. Poccuiickas snekTpoHHas mkoia, - https://resh.edu.ru

4. JluctaHIMOHHOE 00pa30BaHUE JJIA MIKOJIHLHUKOB U JETEH B MHTEPAKTUBHOMN
dbopwme, - https://uchi.ru

5. Enunas xomiexius iudpoBbIX 00pa30BaTeIbHBIX PECYPCOB, -
http://schoolcollection.edu.ru

6. O6nako 3HaHUI — 00pa30BaTENbHBIN CEPBUC IS YUAIIUXCS U
npenojaBarenei ko, - https://oblakoz.ru
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Inct cornacoBaHua k gokymeHTy Ne 8 ot 31.08.2023
MHuumaTop cornacoBaHus: ['vunbdaHoBa ®.A. [Inpekrop
CornacoBaHue nHnyumposaHo: 22.09.2023 11:34

JlucT cornacoBaHus Twn cornacoBaHus: nocriegoBartesibHoOe
N° (017 (0] Cpok cornacoBaHusi PesynbTat cornacoBaHuss  3ameuvaHus
LiMNognncaHo

1 TunbdarHosa ®.A. 22.09.2023 - 11:34
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