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HHOACHUTEJBbHASA 3AITNCKA

Pabouass mporpamma mo anreOpe Ha YpPOBEHb OCHOBHOTO OOIIEro 0oOpa3oBaHUS IS
obygarontuxcst 7 — 9-x kimaccoB MAOY r. Haraau «COILLINe 6 um. A. . ['opaueHko, mo4eTHOTro
rpaxnanuna r. Haranu pazpaboraHa B COOTBETCTBUU C TPEOOBAHUSAMHU:

o ®denepampHoro 3akoHa oT 29.12.2012 Ne 273-@3 «0O06 o6Opa3oBanuu B Poccuiickoi
Denepauuny;

e mpukaza MunnpocsemieHuss ot 31.05.2021 Ne 287 «O0 yrBepkaeHuu ¢eaepaabHOTO
rocy/IapCcTBEHHOr0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOT'O O0IIETr0 00pa3oBaHus»;

e mpukaza MunnpocBemenuss ot 18.05.2023 Ne 370 «O06 yrBepkneHuu QenepaibHOR
00pa30BaTebHOI MPOrpaMMbl OCHOBHOT'O 00ILIEro 00pa3oBaHU»;

e npuka3za Munnpocsemienus ot 22.03.2021 Ne 115 «O6 yrBepxnenuu [lopsiaka opranuzanuu
U OCYIIECTBICHUS 00pa30oBaTENIbHON [EATENBHOCTH 10 OCHOBHBIM 00I1€00pa3oBaTeIbHBIM
nporpaMMaM — 00pa30BaTeNbHBIM MPOTrpaMMaM HadaJIbHOTO OOIIEro, OCHOBHOTO OOIIETo U
CpemHero odmiero oopasoBaHus»;

e CII 24.3648-20 «CaHUTapHO-3MHUIECMHOJIOTHYECKAE TpeOOBaHUS K  OpPraHHU3ALUSAM
BOCIIUTAHUS M OOYYEHHMs, OTIbIXa M O3JOPOBJICHHUS JETEH W MOJOJEKNY», YTBEPKICHHBIX
MIOCTaHOBJICHHEM IJIaBHOTO cCaHUTapHOTro Bpauda oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «l'urueHnueckue HOPMaTUBbI M TpeOOBaHUS K O0OECHEUYECHUIO
O0esomacHocTH ¥ (WimM) OE3BPETHOCTH Uil 4YeloBeKa (aKkTOpPOB Cpelbl  OOMTaHUS»,
YTBEP>K/I€HHBIX [IOCTAHOBJIEHUEM IJIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne 2;

e y4eOHOro IJIJaHA OCHOBHOIO 0OIIero oOpa3oBaHUs, YTBEPKIEHHOro mpukazom MAOY
r. Haranu «COIIINe 6 um. A. U. T'opauenko ot 31.08.2022 Ne 700 «O6 yTBEp>KACHHH OCHOBHON
00pa3zoBaTenbHON MPOrpaMMbl OCHOBHOT'O 00IIIETO0 00pa30BaHUsM;

e (enepanabHOI paboyeil MporpaMMBbl O y4eOHOMY MpeAMETY «Anreopay.

PaGouas mporpamma opHEHTHpPOBaHA Ha IIeNIEBbIe MPHOPHUTETHI, cHOPMYIUPOBAHHBIE B
denepanibHON pabodeil mporpamMme BOCIHTaHUS W B paboueit mporpamme BocnuTanus MAOY
r. Haraan «COLINe 6 um. A. U. I'opaunenko.

Anrebpa sBIS€TCS OJHUM U3 OMNOPHBIX KYpCOB OCHOBHOIO 001ero oOpa3oBaHMs: OHa
obecreunBaeT U3y4eHne IPYrux IUCIHUIUINH, KaK €CTeCTBEHHO-HAYYHOTO, TaK U TYMaHUTapHOTO
LIUKJIOB, €€ OCBOEHUE HEOOXOAMMO AJIsi MPOJOKEHNUS 00pa30BaHUs U B MOBCEAHEBHOW XKU3HU.
PazBute y oOyuarommuxcss Hay4YHBIX TMPEJICTaBICHUM O TIPOUCXOXKIECHUU U CYIIHOCTH
anreOpandyeckux abCTpakiui, crnocobe OTpakeHHs MaTeMaTHUYeCKOM HayKoW SBICHUH U
IpOIIECCOB B TMpHUpPOAE U OOIIeCTBE, POJIUM MaTeMaTHYECKOTO MOJEIMPOBAHUS B HAYyYHOM
MO3HAHUM U B TMPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOIO MHPOBO33PEHUSI M KauecTB
MBIIUICHHS, HEOOXOAUMBIX JUIsl aaliTalldd B COBPEMEHHOM ImdpoBoM oOmiectBe. M3yueHue
anredpsl o0ecneurnBaeT pa3BUTHE YMEHUS Ha0Jl01aTh, CPABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHUS, CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBLIBaTh CBOU
JEeNCTBUS U BBIBOJBI, (GOpMYyIUpOBaTh yTBepkaeHUs. OCcBOeHHE Kypca anredpbl o0ecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYalolUuXcs: OHHM HCHOJB3YIOT JEAYKTUBHBIE U
UHAYKTUBHBIE PAacCyXJeHUs, 0000IIeHHe M KOHKPETH3alUlo, adCTparupoBaHUE W AHAJIOTHIO.
OOyuenne anreOpe MpeanonaraeT 3HAYUTETBHBIA OOBEM CaMOCTOSITENLHON NeATeIbHOCTH
oOydaromuxcsi, TO3TOMY CaMOCTOSITEIbHOE  pEelIeHUEe 3ajad  SBJsieTCsl  peaju3anuei
JESTEIIbBHOCTHOTO MIPUHIINATIA 00yUeHUSI.

B crpykrype mporpammbl ydeOHOro Kypca «AnreOpa» Ui OCHOBHOTO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJEp)KaTelbHO-METoIuYeckue JuHuM: «Yucima u
BBIUUCIICHUSY, «ANreOpandeckue BBIpOKCHUS», «YPABHEHHS W HEPaBEHCTBay, «DyHKIHMY.
Kaxxgas u3 3Tux coaepkaTeIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIeT
W3YYCHHUS Kypca, B3aUMOJICHUCTBYS C APYTUMHU €ro JUHHUSAMH. B Xoae u3ydeHus yueOHOTro Kypca
00y4aromuMcsl TPUXOAUTCS JOTHUYECKH PAaCcCyXAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
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S3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOTo Kypca «Aaredpay BKIIOUYSHBI HEKOTOPhIE OCHOBBI
JIOTUKU, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTH4eckoro oOpa3oBaHUsA U
CHOCOOCTBYIOUIME OBJQJCHUIO OOYYAIOUIMMHCS OCHOB YHHUBEPCAJIBHOIO MAaTEeMaTHYECKOTIO
a3bika. ComepxKaTenbHOM U CTPYKTYPHOM OCOOEHHOCTHIO yueOHOIro Kypca «AinreOpay sBIseTCS
€ro UHTETPUPOBAHHBIN XapaKTep.

Copepxanne JuHUU «Yucaa W BBIYMCICHUS» CIY)KUT OCHOBOW JJIsl JAJbHEWUIIEro
U3yYCHHs] MAaTEeMaTHUKH, CIIOCOOCTBYET PAa3BUTHIO y OOYYArOIIMXCS JOTMYECKOrO MBIIIICHHUS,
(GbOpMUPOBAHUIO YMEHHUSI IOJI30BATHCA AITOPUTMAMH, a TAK)Ke MPUOOPETECHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJMMBIX JJIsi MOBCEJHEBHOH XM3HH. Pa3BUTHE MOHATHA O YHCIE Ha ypPOBHE
OCHOBHOTO 00111er0 00pa3oBaHUs CBSI3aHO C PAllMOHAIBHBIMU M HUPPALMOHAIBLHBIMU YHCIIAMU,
(dbopMHupOBaHUEM NPEICTABICHUN O JCHCTBUTEILHOM YHCIE. 3aBEPIICHHE OCBOCHUS YMCIOBOM
JMHUH OTHECEHO K CpeHEMY 001eMy 00pa30BaHUIo.

Copepxanme JBYX anreOpanuecKux JHHHA — «AJreOpandeckue BBIPAKCHUS» U
«YpaBHEHHSI M  HEpPaBEHCTBa»  CHOCOOCTBYeT  (QopMHUpOBaHHIO y  OOydYaromIUXCs
MaTeMaTUYeCKOro ammnapara, HEOOXOAMMOIO JJis pELIeHUs 3a7ad MaTeMaTHKH, CMEXHBIX
MPEeIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE ocHOBHOro 0011ero oopazoBaHus
yueOHBII  MaTepuan TIPYONHUPYETCS  BOKPYr  palMOHAIBHBIX  BBIpaXEHUH.  Auredpa
JEMOHCTPHUPYET 3HAUEHUE MATeMaTUKH KakK S3bIKa JJIsi IOCTPOCHUS MAaTEMaTHUYECKUX MOJIENEH,
OINMCAaHUA MPOLIECCOB U SIBICHUN peabHOro mMupa. B 3amaun oOyueHus anredpe BXOJIAT TaKXKe
JanbHEWIee pa3BUTHE AalNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOAUMOTO, B YaCTHOCTH, MJIs
OCBOCHHS Kypca HWH(GOpPMATHKH, ¥ OBJIQJCHWE HABBIKAMU JEAYKTUBHBIX PaCCYKICHHM.
[IpeoOpazoBanre CUMBOIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHIO BOOOpPaKEHHs, CIIOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOPUYECTBY.

Conepxxanve  (GyHKIMOHAJIbHO-TpaQUUECKOW JIMHUM  HAleJeHO Ha  IOJIyuyeHHe
o0ydJaronuMucs 3HaHUN 0 QYHKIMIX KaK Ba)KHEUIIEH MaTEeMaTHYECKON MOJIETH /I OMHCaHUs
U HCCIIeZIOBAaHUS Pa3HOOOPA3HBIX INPOLIECCOB M SIBIEHUI B mpuponae u oduiectBe. M3ydeHue
Marepuaia CHOCOOCTBYET pa3BUTHIO y OOYYAIOMIMXCS YMEHHS HCIOJIb30BaTh Pa3INYHbBIC
BbIpa3UTENbHbIE CPE/ICTBA SI3bIKa MAaTEMAaTUKU — CJOBECHBbIE, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJ] B (D OpMHUPOBAHHUE NPEICTABICHUNA O POJIM MAaTEMATUKHU B Pa3BUTHH LIUBUIN3ALUU
U KYJIBTYPHI.

CormacHo ydeOHOMY TUTaHy B 7-9 Kjaccax H3ydaeTcs y4ueOHBIM Kypc «Anrebpay,
KOTOpBIM BKJIIOUAET CIEAYIOLIME OCHOBHBIE paslenbl coiepxkaHus: «Huciaa U BBIUUCICHUSY,
«Anredpanyeckue BbIpaXeHUs», «YpaBHEHUS U HEPaBEHCTBA», «DYHKIUI.

Ha usyuenue yueGHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce — 102 yaca
(3 yaca B Hezeno), B 8 kiacce — 102 yaca (3 gaca B Heneno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).

®opmbl yuéTra paldoyed mNporpaMMbl BOCHUTAHHMA B padoyeil mporpamme Io
MaTeMaTHKe

B cootBerctBun ¢ ®I'OC 1t Bcex yd4eOHBIX MPEIMETOB B paMKaX KOMIETEHTHOCTHO—
OPUEHTUPOBAHHOI'O YPOKA, LIEIBI0O BOCIUTAHUA CETOAHS SBIISIETCS JOCTHIKEHHE JIMYHOCTHBIX
pe3ynbTaToB: (OPMUPOBAHUE MOJIOKUTEILHOW MOTHBAIIMHM K 00YUEHUIO; CO3/ITaHUE TTO3UTUBHOIO
HMOIMOHAIBHOTO  OTHOIICHHWS K YpPOKy M ydeOHOMY mpeaMmery; (OopMHpOBaHUE
KOMMYHHKaTUBHOH KOMIETEHUUH, HOTPEOHOCTM B NPUOOPETEHHMM HOBBIX 3HAaHMM depe3
COTpYyAHHMYECTBO (yMeHHE paboTaTh B TPYIIE WM B Mape, NPEACTaBIATh Pe3ylbTaT CBOEH
NESTEIbHOCTH U JIEATENIbHOCTU TPYMIbI, HUCIOJb30BATh IPUEMBI PEUYEBOTrO OOLICHHUS B XOAE
KOJIJIGKTUBHOTO OOCYXJIEHUS TpoOJIeMbl M TPUHATHS PpEIICHUs, YBaXaTh YYy)KO€ MHEHHE U
OTCTauBaTh CBOIO TOUKY 3PEHU).

[TosTomy B ypoke npu peanuzauuu @PI'OC TpeTbero nokonaeHus 3ajaaya neaarora:
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e He TOJBKO TOYHO, HO U TBOPYECKH BBIMOJHATH MPOTPAMMHO-METOAMYECKUE TPEOOBAHUS K
YPOKY,
e YYHUTHIBaTH OOJY4EHHOCTh, O00y4aeMOCTb, Y4UEOHbIE M BOCHHUTATEIbHBIE BO3MOXKHOCTH
y4aluxcs;
e BBIICIATH B COJIEPKAHUE MaTepHaia 0ObEKT MPOYHOTO YCBOCHHUS;
e TPOAYMBIBaTH LIEHHOCTHOE OCHOBaHHE BBIOOpa COAEPKAHUA U TPAKTOBKU Y4eOHOTO
MaTrepuaia Ha ypokKe;
e OCYIIECTBISAThH MPAKTUUECKYIO HAMPABICHHOCTh yUeOHOTO MpoLiecca;
e coueraTh ppoHTANBHBIE (HOPMBI PAOOTHI C TPYNIOBBIMH U HHIUBUAYAIbHBIMHU;
o auddepeHInpoBaTh JOMAITHUE 33/1aHUS;
e o0ecrevnTs O6JaronpusATHbIE THTUEHHYECKUE U AICTETHUECKUE YCIIOBHS;
e B OOIIEHHE YMENIO COYeTaTh TPEOOBATENLHOCTh U YBAXKEHUE K IMUYHOCTH YUYaIIEeTOCs.
BocnurarenpHple Lenau  J000r0  ypoka OTHOCSATCS K  BOCIMTAHUIO  KYJIbTYpbI
JUYHOCTH: BOCIIUTHIBATh TAaKOE-TO KAadyeCTBO; BOCIUTHIBATH /QOPMHUPOBATH IIEHHOCTHOE
OTHOIIEHHE K TOMY-TO; BOCHHUTHIBATh OEpPEKHOE/YBKHUTEIBHOE OTHOIICEHHE K TOMY-TO;
BOCIIUTBHIBATh HEMpPUATUE TOro-T0 U T.J. HO Ha ypokax MareMaTuku, Mbl JOJKHBI BOCIIUTHIBATh
OTHOLIEHMUS] K MaTeMaTHKe KaK K YacTH OOLIeYeIoBEYECKON KyIbTypbl; (opMHpOBaThH
MOHUMAaHUE 3HAYMMOCTH MaTEMaTUKH Ui HAyYHO-TEXHUYECKOrO Iporpecca; BOCIUTHIBATH
rpadu4ecKyro KyJabTypy IIKOJIbHUKOB.
C yuetom paboueit mporpammsel BociuTanust MAOY MO r.Hsraus «COLI Ne6y um. A.
U. T'opauenko (Moaynp «lIIkonbHBINA ypoK») BOCHHMTATEIbHBIM NMOTEHLHUAN YPOK pealu3yeTcs
yepes:

[{eeBbIe MPUOPUTETHI MeTobl 1 TpUEMBI

VYcraHoBieHue [loompenue, mnoxaaepxkka, TI[OXBaja, Mpockda  yUUTENs.
JIOBEpUTENbHBIX ~ OTHOUIeHUH | [IpuBnedyenne BHUMaHusg oOydarommxcs K oOCykgaeMol Ha
MEXIy y4YUTEeIeM U  €ro | ypoke HH(OpManuM, axkTHUBH3alMI0 UX I03HABaTeIbHOU
YYEHUKAMHU NEATEIBHOCTH  4epe3  HUCIOJIb30BAaHWE  3aHUMATENIbHBIX
3JIEMEHTOB, UCTOPUH U3 KU3HU COBPEMEHHUKOB.

[ToOyxneHue mKOIHHUKOB | [loOyknenne  oOydaromuxcst  coONMOgaTh  Ha  YpOKe

co0ur01aTh Ha ypOKe | OOLIeNpuHATHIE HOPMbI TOBEACHUS, MpaBuia OOIIEHUS CO

06IH€HpI/IH$[TI>I€ HOPMBI | BCCMU YYaCTHUKaMHU O6pa3OBaTCJ'II>HOFO mnmpounecca, MpUuHIMIIBI

MOBEJICHUS y4eOHOM TUCHMIUIMHBI U CaMOOPraHU3alMK Yepe3 3HAaKOMCTBO
n B mociexymomeMm cobmoaenne «lIlpaBun  BHyTpeHHETO
pacriopsiiKa o0yJaromuxcs», B3aHMOKOHTPOJIb u
CaMOKOHTPOJIb 00yYaroINXCS.

[TpuBneueHue BHuUMaHus | Co3nanue CrelMaTbHbIX TEMaTUYECKHX IPOEKTOB,

IIKOJIbHUKOB K I[EHHOCTHOMY | paCCUMTaHHBIX Ha COTPYIHHUYECTBO MY3€HHOro mnexaarora,
acmeKkTy  HM3y4aeMbIX  Ha | IeJarora-cuxojora €  yYUTEIAMH  IPEIMETHUKAMH,
ypOKax sIBJICHUI opranusanusi paboTbl € MOJy4aeMOl Ha ypOKe COLHAIbHO
3HaYMMO# MH]OpMaIuel — HHUIMHPOBAaHHE ee O0CYXIeHus,
BBICKA3bIBaHUSl yYaIlUMHCS CBOEr0 MHEHHUS MO €€ IOBOY,
BBIpAaOOTKM CBOErO K HEW OTHOIIEHUS, Pa3BUTHE YMEHHS
COBEpILIATh NTPABUIIBHBIN BBIOOD.

PazButue mno3HaBarenbHON u | OpraHu3anus TNpeIMETHBIX  00pa3oBaTEIbHBIX  COOBITHIMA

TBOPYECKOM aKTUBHOCTH, | (MPOBEICHUE IPEAMETHBIX JACKAM) JIJIs1 00yJIarOITuXCsl.
HNHUIIUATUBHOCTHU B
Pa3IMYHBIX chepax

HpGI[MeTHOI\/'I JACATCIIbPHOCTH,




PacKpBITHS TBOPUYECKUX

CIOCOOHOCTEH, 00yJaromuxcs

Y Pa3HbBIMH

00pasoBaTenbHBIMU

HOTPEOHOCTAMU u

WHIUBHTyJIbHBIMU

BO3MOXKHOCTSIMH

Hcnonn3oBanue JlemoHCTpanus IETSIM MIPUMEPOB OTBETCTBEHHOTO,
BOCIIMTATEIbHBIX TPaXXTaHCKOTO TIOBEJCHUS, MPOSBICHUS YCIOBEKONIOOUS U
BO3MOXKHOCTEH  coJiepyKaHusl | 10OpOCEpIeYHOCTH, TIEPEBOJT COJACPKAHMS C YPOBHS 3HAHUH Ha

y4eOHOro npeaMera

YPOBEHb JIMYHOCTHBIX CMBICIIOB, BOCIIPUATHE LIEHHOCTEN uepes3
noJ00p COOTBETCTBYIOIIMX TEKCTOB JJIsi YTEHUs, 3a1ad JUls
pelieHus, npoOJeMHBIX CUTyalui Juist oOCYKIEHUs B Kjacce,
aHaJU3 IMOCTYIKOB JIO/EH, UCTOpPHM cyne0, KOMMEHTapHH K
MPOUCXOJAIIMM B MHpE COOBITUSM, HUCTOpUYECKas CIpaBKa
«JleHTa BpeMeHn», IPOBEJICHUE Y POKOB MY>KECTBA.

[Ipumenenue Ha YpOKe
WHTEPaKTUBHBIX (OopM pabOTHI
yaanmxcs

NHTennekTyalbHble UIPbl, CTUMYJIHMPYIOIIME TO3HABATEIBHYIO
MOTHBAILIMIO IIKOJbHUKOB; KBECTHI, JUCKYCCHH, KOTOPBIE AAOT
yyaliuMcsi  BO3MOXHOCTb ~ IPUOOPECTH  OIBIT  BEIACHUS
KOHCTPYKTUBHOI'O JUajiora B aTMoc(epe HMHTEIIEKTyallbHbIX,
HPABCTBEHHBIX M JCTETUYECKUX IMEPEKUBAHMM, CTOJIKHOBEHUHN
Pa3IUYHBIX B3IJIAA0B U MHEHUH, TIOMCKA UCTUHBI U BO3MOYKHBIX
MyTeW pelieHus 3a1a4u Wik IpoOeMbl, TBOPUECTBA YUUTENS U
y4aluxcsi, TpynnoBbie paboThl UM padOThI B Mapax, ¢ LEIbIO
oOyueHus: KOMaH/IHON pa0oTe W B3aMMOJEUCTBUIO C IPYTHMMHU
J€TbMH, MTOCTAaHOBKM OOIIEH LenH, JUIsl JOCTHKEHHS KOTOPOM

KOKIbIH  JOKEH  BHECTH  WHIWBHAYAJIbHBIM  BKJIAJ,
pacmpeneneHuto ponei, pedruexcueit BKiiaga Kaxaoro B 00muii
pe3yibTar.

MotuBauus »pyaupoBaHHbIx | HacraBHMuecTBOo. YyacTue mOpeAcTaBUTENEd  IIKOJIBHOTO

yYaIuxcs HaJ ux | aktuBa B CoBere TmoANEepX KM peOEHKa 10 BOMpPOCaM

HEYCNEBAIOIIUMHU HEYCNEBAIIUX O0yJaromMXcsi C LEeJIbl0  COBMECTHOTO

OJIHOKJIACCHUKaMU COCTaBJICHHS TJIaHa JTUKBUAAITUN aKaJIeMUIeCKOn
3a/10J>KEHHOCTH 110 TIPEIMETaM.

PazBurus Ucnons3oBanue texnonoruu «Iloptdommo».

CaMOCTOSTENIBHOCTH,

pebraekcun W CaMOOIICHKH,

MJIAHUPOBAHUS JIESITENIBHOCTH,

BUJICHUS MPaBUILHOTO

BEKTOpa Ui  JaJdbHEHIIEero

pPa3BUTHS CITOCOOHOCTEH

NuaunmupoBanue u | Peammzanus  ¥MM = WMHIMBHAYQIBHBIX W TPYIIOBBIX

MOJEPKKA HCCIEAOBATEeNIbCKUX  MPOEKTOB, YTO JaCcT  IIKOJbHUKaM

HCCIIEI0BATEIBCKON BO3MOYXHOCTbH MPHUOOPECTH HABBIK CAMOCTOSITEILHOTO PEIIECHUs

JACATCIIPHOCTH IIKOJIBbHUKOB

TEOPETUYECKON  MpoOJeMbl, HaBBIK T'€HEPUPOBAHUS U
oopmieHHuss COOCTBEHHBIX MWJIEH, HaBBIK YBaKUTEIBHOTO
OTHOIICHHS K UyXUM HIesIM, 0(pOPMIICHHBIM B paboTax Ipyrux
ucclieloBaTeNe, HaBbIK IYOJUYHOTO BBICTYIUICHUSI Hepen
ayIUTOpUENl apryMEHTUPOBAaHUS U OTCTAaUBAaHUS CBOEH TOUKH
3peHusl.
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Br16op Tex wim uHbIX (hopM, crtocoO0B, METOIOB M TPOEMOB BOCIIUTATENIFHON PabOTHI HA
YPOKE YUHUTEIb ONPEICIIET CAMOCTOSTEIBHO B COOTBETCTBUHY C IIEISIMU | 33/1a4aMH YPOKa.

COJEPKAHUE OBYYEHUA

7 KJIACC

Yucna v BbIYMCTICHUS

JpoOu OOBIKHOBEHHBIE U JECATHYHBIC, NEpeXoi OT OAHOH (hopMbl 3amucu Apodel K
apyroi. IloHATHE palMOHAIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIIOPAJOUYNBAHUE PALlMOHAIBHBIX
yrcen. Apudmernueckue IEHCTBUS ¢ PaLlMOHAIbHBIMU 4YKcIaMU. Pemienue 3anad u3 peaabHON
NPaKTUKU Ha 4acTH, Ha APOOH.

CreneHb ¢ HaTypaJbHBIM ITOKa3aTeNIeM: OIpeJielIeHue, NpeoOdpa3oBaHue BbIPAKEHUN Ha
OCHOBE OTIpPE/ICIICHHUS, 3aIUCh OOIBIINX 4ncenl. [IponenHTsl, 3anich MPOIEHTOB B BUJE IPOOH U
JIpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33Jjaud Ha IPOLIEHTHI, PELIEHNE 3aJau U3 pealbHOU
MPAKTHKU.

IIpumeHeHre MPU3HAKOB AEIUMOCTH, PA3JI0KEHUE HA MHOXKHUTENIN HATYPAJIBbHBIX YHCEIL.

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

AnredOpanyeckue BbIpasKeHMsI

[IepemeHHBIE, YNCIOBOE 3HAYECHHME BBIPAKECHUS C IEPEMEHHOM. J[OIyCTUMBIE 3HA4YECHMS
nepeMeHHbIX. IIpencraBieHue 3aBUCUMOCTH MEXIY BEIMUYMHAMM B BUAE (HOPMYIIBL
Beraucnenus o gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKECHUH, TOKIACCTBEHHO paBHBIC
BBIpa)KEHUS, MpaBUIa NIPeoOpa3oBaHus CyMM M NPOU3BEIEHHM, MpaBuia PACKPBITUS CKOOOK U
IPUBEIECHUS TOJOOHBIX CIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIBHBIM I10KA3aTeIEM.

OpnHowneHbl 1 MHOTO4IeHbl. CTeneHb MHOrowieHa. ClloKeHHe, BBIYMTaHUE, YMHOKEHUE
MHOro4eHOB. DOpMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOKHUTEIIH.

YpaBHeHHs U HEPABEHCTBA

VYpaBHeHHE, KOPEHb ypaBHEHUS, [TpaBUia IPeoOpa3oBaHUsl YPaBHEHUSI, PABHOCUJIBHOCTh
YpaBHEHUM.

JIuneliHOE ypaBHEHME C OAHOW NEPEMEHHOW, YMCIO KOPHEM JIMHEMHOrO ypaBHEHWS,
pellleHue JIMHEHHBIX ypaBHeHHI. CocTaBl€HHME YpaBHEHHMH IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JIuHeitHOE ypaBHEHHE C JBYMsl IIEpEMEHHBIMH U ero rpapuk. Cuctema AByX JMHEHHBIX
ypaBHEHUW C JBYMsI TIepeMEHHBIMHU. PeleHue cucteM ypaBHEHHH CIIOCOOOM IOJCTaHOBKH.
[Tpumeps! penieHns: TEKCTOBBIX 3a7ad ¢ IIOMOIIBIO CUCTEM YpaBHEHUH.

DOYyHKIUT

Koopaunata Touku Ha npsmMoil. UucinoBble NPOMEXYTKH. PaccTosHue Mexny IByMs
TOYKaM{ KOOPJAMHATHON IIPSIMOM.

[IpsmoyronbHas cucrema koopauHat, ocu OX u Oy. AOciucca M opJuHAaTa TOYKH Ha
KOOpAMHATHOM IuiockocTH. Ilpumepsl rpadukoB, 3amaHHbIX (Qopmyinamu. UrteHue rpapukon
peanbHbIX 3aBucuMocTed. [lonstue ¢ynxuun. I'padux ¢ynkuuu. CpoiictBa  (QyHKIMIA.
Jluneitnas ¢ynkiwms, e€ rpaduk. ['paduk Gynkuuu y = |X|. ['padudeckoe perieHre THMHEHHBIX
YPAaBHEHUU U CUCTEM JIMHEMHBIX YPABHECHUIA.

8 KUIACC

Yucia ¥ BBIYHCICHUSA

KBagpatusiif kopeHb u3 uncna. [loHstue o0 uppanuoHaidbHOM umcie. JlecsaTudnbie
NpUOJIMKEHNST UPPALMOHANBHBIX Yncesl. CBolcTBa apu(pMETHYECKUX KBaJPATHBIX KOPHEH M MX
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OpUMEHEHHE K MpeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHH M BBIYUCICHUSIM. JleHCTBUTEIbHBIE
qucia.

Crenens ¢ 1enbpIM [TOKa3aTeaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKUCIa.

AsredOpanyeckue BbIpasKeHMsI

KBagpartHslil TpEXUIIEH, pa3iIoKEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIN.

Anrebpanyeckas aApoOb. OCHOBHOE CBOWMCTBO anreOpamveckoil apodu. CroxeHue,
BBIYUTAHUE, YMHOXKEHHE, JIeJIeHNuEe anreOpandeckux ApoOeil. ParmoHanpHble BBIpaXKEHUS M UX
npeoOpa3oBaHueE.

YpaBHeHusI 1 HEPaBEeHCTBA

KBagpatHoe ypaBHeHHe, GopMysia KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHHH, CBOISIIMXCA K JIMHEHHBIM M KBaapaTtHbIM. [Ipocteiimme apoOHO-
paLMOHAJIbHBIC YPABHEHHUSL.

I'paduueckas uHTEpHpETAlNs YPAaBHEHHUHA C IBYMS IEPEMEHHBIMU U CHUCTEM JIMHEWHBIX
YpaBHEHMH C ABYMs NepeMeHHbIMHU. [IpuMepbl pelieHusi cUCTeM HEIMHEHHBIX ypaBHEHUH ¢
JBYMsI IEPEMEHHBIMHU.

Perienue TekCcTOBBIX 3aau aNreOpandeckuM CriocoOOM.

UucnoBble HEpaBEHCTBA M HX CBOMcTBAa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOcunbHOCTE HepaBeHCTB. JIMHelHble HepaBeHCTBA € OAHON mepeMeHHOH. Cucrtembl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUH

[Monsarue ¢ynkumuu. OOGNACTh ONpeneNeHuss 1 MHOKECTBO 3HaueHH GpyHKuuu. CriocoObl
3a1aHus QYHKIIHIA.

I'paduk ¢ynkuun. YUrenue cpoiictB pyHkumu no e€ rpaduky. IIpumepsl rpadukos
(GYHKLUH, OTpaXKAIOLIUX pealbHbIEe POLIECCHI.

@OyHKIMH, ONUCHIBAIOIINE MPSAMYI0 U OOpaTHYI MPONOPIHOHAIbHBIE 3aBUCUMOCTHU, UX
rpadukn. @yrkipn y = X2, y = X3, y = \X, y=|x|. Tpaduueckoe pemeHue ypaBHEHHI i CHCTEM
YpaBHEHUM.

9 KJIACC

Yucia 1 BbIYHCICHUSA

PanmonaneHble 4ncna, HppalMOHAIbHbIE YHCIIa, KOHEYHbIE U OECKOHEUHBIE J1eCATUUHbBIC
npodu. MHOXECTBO JI€HCTBUTENBHBIX YHCEN, ACUCTBUTENbHbIE YHCIA KaK OECKOHEYHBIE
JecSTHUUHble  JOpoOu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBHE  MEXKJAY  MHOXKECTBOM
JIEHCTBUTEIIBHBIX YUCE U KOOPAUHATHOU IPSIMOM.

CpaBHeHHE NEHCTBUTENBHBIX 4ucel, apupMeTHdeckue AEHCTBHS C JIeHCTBUTEIbHBIMU
YHUCIIAMH.

Pa3mepbl 0OBEKTOB OKpYKAIOIIETO0 MHpPA, AIUTENBHOCTh MPOIECCOB B OKPYKAIOIIEM
MUpE.

[Ipubnmx€HHOE 3HAUEHHWE BEIMYMHBI, TOYHOCTh NpuOmmkeHus. OKpyrieHue ducedn.
IIpuknaka v OLlEHKa pe3yIbTaTOB BEIYUCICHUMN.

YpaBHeHHsI M HEPABEHCTBA

JInneiiHoe ypaBHeHHUe. PelieHne ypaBHEHUN, CBOASIIUXCS K JINHEWHBIM.

KBagpatHoe ypaBHeHue. PemeHne ypaBHEHHH, CBOIAINMXCS K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. Ilpumepsl pelieHusi ypaBHEHHUHW TPETbed M 4ETBEPTOM CTEICHEU
pa3I0KEHUEM Ha MHOKHTEIIH.

Pemenne  npoOHO-pallMOHANBHBIX  YpaBHEHW.  PelneHme  TEKCTOBBIX — 3aad
anreOpanvdecKuM METOIOM.

VYpaBHeHHE ¢ JABYMS NMEPEMEHHBIMU U ero rpaduk. PemeHue cucreMm ABYX JTHHEWHBIX
YPaBHEHHH C IBYMs IIEpEMEHHBIMU. PelieHne cucTeM IByX ypaBHEHHMH, OOHO M3 KOTOPBIX
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JUHEWHHOe, a Jpyroe — BTOpOH cteneHu. I'paduueckas MHTEpPIpETalns CUCTEMbl YpaBHEHUHN ¢
JBYMsI IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 33729 alNreOpandecKuM Crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne nMHENHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PemieHue CUCTEM JIMHEWHBIX
HEpaBeHCTB C OJHOW mnepemeHHOM. KBaapaTHble HepaBeHcTBa. ['padumueckas uHTeprnpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DOYyHKIUH

KBanparnunas ¢ynkuus, e€ rpaduk um cpoiictBa. I[lapaGona, KOOpAMHATHI BEPIIMHBI
napaboIIbl, 0Cb CAMMETPHUH MapadoIIbl.

I'paduxu Gymxmmii: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| i ux cBoiicraa.

YucaoBbie MOCIEI0BATEILHOCTH H IPOrPecCHH

[TonsiTHe YKMCIIOBOM MOCIEAOBATEILHOCTH. 3aJaHUE MOCIEA0BATEIIbBHOCTA PEKYPPEHTHOM
dbopmynoit u popmynoit N-ro dieHa.

Apudmernueckass W reoMmerpuyeckas mnporpeccud. DopMmynbl N-TO  4JeHA
apru(MeTHUECKON U reOMETPUYECKON MPOrpeccuii, CyMMBbI IIEPBHIX N YWICHOB.

N3o0pakeHne 4ieHOB apu(pMETHYECKOW M T€OMETPHUYECKOW MPOTPECCHil TOYKaMH Ha
KOOPJMHATHOM IIOCKOCTHU. JINHENHBIN 1 DKCIOHEHLIUAIbHBINA POCT. CII0KHBIE IIPOLICHTHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMbBLI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHsS IpOrpaMMbl yueOHOro Kypca «Anredpa»
XapaKTEepU3YIOTCSI:

1) naTpuoTHYecKoe BOCIIMTAHME:

MPOSIBIIEGHUEM HHTEpeca K IMPOLUIOMY M HAaCTOSALIEMY POCCHUMCKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHUWEM K JOCTHXKEHHMSAM PpPOCCHUMCKMX MAaT€MaTMKOB W POCCHHMCKON
MaTeMaTUYeCKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTH)KEHUH B APYTUX HayKax M MPUKIIATHBIX
chepax;

2) rpaxIaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTaAHHE:

TOTOBHOCTBIO K BBIMOJIHEHHIO OOS3aHHOCTEH TpakIaHMHA W pealn3aldil €ero Ipas,
IPEJICTaBICHUEM O MaTeMaTHYEeCKUX OCHOBAaX (YHKUIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBJICHUH, TPOLEAYp TPakJaHCKOro O0IecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXXKJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTUYECKUM IPUMEHEHHEM JIOCTHKEHUI
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-ITHUYECKUX MPUHIUIIOB B I€ATEINBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHE:

YCTaHOBKOM Ha aKTMBHOE y4aCTHE B PELICHUM NPAKTUYECKUX 3a7ad MaTeMaTH4eCKON
HAIpPaBJIEHHOCTH, OCO3HAHHEM BaKHOCTH MAaTeMaTUYECKOro 00pa30BaHUS HA NMPOTSHKEHUU BCel
KHU3HU VI YCHIEITHON MPpo(ecCHOHANBHOM AeATeNbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHU,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYAIbHOW TpPAaeKTOPUH OOpa30BaHUA U
KU3HEHHBIX TUIAHOB € YYETOM JIMYHBIX HUHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCTIUTAHME:

CMOCOOHOCTBIO K 3MOIMOHAIBHOMY M 3CTETHYECKOMY BOCHPHATHIO MaTEMaTUYECKHX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKICHUH, YMEHHUIO BHI€Th MaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpHEHTAIel B JESITEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAayUHBIX MpPECTAaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YENOBEKa, MPUPOABI M OOIECTBAa, MOHUMaHHEM
MaTeMaTHYECKOM HayKH Kak c]epbl YeIOBEYECKOW MAEATENbHOCTH, JTAaloB €€ pa3BUTUSA U
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S3HAYUMOCTHU IJId PA3BUTHA HUBUJIN3AlIUH, OBJIAJCHUCM SA3BIKOM MATCMATUKU U MaTeMaTHYeCKOU
KyJbTYpOl Kak CpEICTBOM IIO3HAHUS MHpPA, OBJAJCHUEM IPOCTEUIIMMU HaBBIKAMH
HCCJICIOBATEIbCKOM IeITCIIbHOCTH,

6) ¢usnyeckoe BocnuTaHue, (opMUpOBaHMEe  KYJbLTYPbl 3I0POBbSI U
IMOIUOHAIBLHOIO 0JIArONoJIyYHs:

FOTOBHOCTBIO NPUMEHSTh MaTEMATUYECKHE 3HAHUS B HHTEpEcax CBOETO 310POBbS,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (3I0pPOBOE MUTAHUE, COATTAHCHUPOBAHHBIA PEKUM 3aHITHHA U
OT/bIXa, peryisapHas Quznueckas aKTUBHOCTh), C(HOPMUPOBAHHOCTHIO HaBBIKA PEQIICKCHU,
MPU3HAHKEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa JIPYroro 4eJI0BeKa;

7) 3K0J10rnYecKoe BOCIIUTAHHE:

OpHUEHTAalled Ha MPUMEHEHHE MAaTeMaTHUYEeCKUX 3HAHWM I peleHus 3ajad B 00s1acTu
COXPAHHOCTH OKpYXKAIOUIEH cpefbl, IMIAHUPOBAHUS IIOCTYIKOB U OLIEHKM HMX BO3MOXHBIX
MOCJICJICTBUM JIJII OKPY’KAIOIIEH Cpejibl, OCO3HAHUEM IJI00AIBbHOTO XapaKTepa IKOJOTUYECKUX
npo0JieM U myTel X pelieHus;

8) ajanTauus K M3BMEHAIIIUMCS YCJIOBUSAM COUMATBHOU M NPUPOIHON Cpeabl:

TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBHUSX HEONPEACIEHHOCTH, OBBIILICHUIO YPOBHS CBOEH
KOMIIECTCHTHOCTH Y€PEC3 MPAKTUUCCKYIO JCATCIbHOCTb, B TOM YHUCJIC YMCHUC YUUTHCA Y APYIrUX
JoJiel, MpuoOpeTaTh B COBMECTHOM JICATEIIbHOCTH HOBBIC 3HAHMSI, HABBIKM M KOMIIETCHIIUN U3
OIIBITA IPYTUX;

HE00XO0IMMOCThIO B (JOPMHUPOBAHUU HOBBIX 3HAHUIA, B TOM 4ucie (HOPMYIUPOBATH UACH,
IIOHATHUS, THUIIOTE3bI 00 0o0BeKTax u SABJICHUAX, B TOM YHCJIIC PAaHCC HCU3BCCTHBIX, OCO3HABATH
JneUIUThl COOCTBEHHBIX 3HAHWHM M KOMIIETCHTHOCTEH, IIJITAHUPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallUl0, BOCIPUHUMATH CTPECCOBYIO
CUTYaIlMI0 KakK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHUS U
neicTBus, POPMYIUPOBATH U OLEHUBATh PUCKH U TIOCIEACTBUS, (POPMUPOBATH ONBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBbIC YHHBEPCAJbHbIC YUeOHbIC e CTBHUS

Ba3oBble joruyeckue aeiicreus:

o BBIABJISITH M XAapaKTEPU30BaThb CYLICCTBEHHBIE IPU3HAKM MaTeMaTUYECKUX
00BEKTOB, MOHATUH, OTHOIICHUNA MEXAY MOHATUSAMH, (GOPMYIUPOBATH ONPEACICHHUS MOHATHM,
YCTaHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALMK, OCHOBAHUA JUIsl OOOOILIEeHUs u
CPaBHEHHUs, KpUTEPUU ITPOBOJAUMOI0O aHAIIN3A;

. BOCIIPUHUMATb, dhopmynupoBaTh u npeoOpa3oBHIBATH CYXIEHUS:
YTBEPAUTEIbHBIC U OTPUIIATETBHBIE, €IMHUYHBIE, YACTHBIE M OOIIHNE, YCIOBHBIC,
. BBIABJISITh MAaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBS3M M MPOTUBOPEUHUS B

(dakTax, JaHHBIX, HAOMIOACHUSAX M YTBEP)KICHHSX, MpeajaraTb KPUTEPUU Ui BbISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA;

. Jenarb  BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX H
VHYKTUBHBIX YMO3AK/IIOYEHUH, YMO3AKIOYEHUH 110 AaHAJIOTUH;
. pa3duparh J0Ka3aTeNbCTBA MaTEMaTHYECKHX YTBEPXKACHHM (NIpsAMBbIE U OT

IPOTHBHOTO), MPOBOJUTH CAMOCTOSITEILHO HECIOXKHBIE J10Ka3aTeIbCTBA MaTEeMaTUYECKHX
(dakToOB, BBHICTpAaUBaTh APTyMEHTAIINIO, TPUBOIUTH MPUMEPHI M KOHTPIIPUMEPHI, 00OCHOBHIBATH
COOCTBEHHBIEC PACCYKICHHS;

J BBIOMpATh Ccr10co0 penieHus y4ueOHoM 3a7auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB
pemieHns, BHIOMpaTh HaWOoOJee MOIXOMSIIUA C YYETOM CaMOCTOSITETIHbHO BBIICICHHBIX
KPUTEPUEB).

Ba3oBble ucciaenoBarejabLcKue NeicTBUA .

J UCTOJIb30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUI HMHCTPYMEHT MO3HAHUS,
dbopMymUpoOBaTh BOMPOCH], (UKCHPYIOIIWE MPOTUBOpPEUUE, MPOOJIEeMy, CaMOCTOSITEIHLHO
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yCTaHaBIMBATh HCKOMOE U JIaHHOE, ((OPMUPOBATH THIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UIIHUIO,
MHEHHE;

° OPOBOAWTH IO  CAaMOCTOATEIHHO  COCTABICHHOMY  IUIAHY  HECJIOMKHBIN
OKCIIEPUMEHT, HEOOJBIIIOE MCCIICIOBAHUE 10 YCTAHOBJICHHIO OCOOCHHOCTEH MAaTEeMAaTHYECKOTO
00BbeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTY COOOH;

° CaMOCTOSITENILHO (OPMYJTUPOBATh OOOOIICHHWS W BBIBOABI IO pE3yjbTaTaMm
MPOBEAEHHOTO  HAONIONCHUsS, WCCIICOBAHMS, OIICHUBATh JIOCTOBEPHOCTh  IOJNYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHIA;

° MPOTHO3MPOBATh BO3MOXKHOE pA3BUTHE IMPOIECCa, a TAaKXKe BBIABUTATH
MIPEIITOJIOKEHUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ nundopmanmeii:

J BBISBIISITh  HENOCTAaTOYHOCTh M HM30BITOYHOCTh  WMHGOpMAIMH, JTaHHBIX,
HEOOXOIUMBIX JUIs PELeHUs 3a/]auy;

J BbIOMpaTh,  aHaJIM3UPOBATh, CHCTEMATU3UpPOBaTb U  UHTEPIPETUPOBATH
MH(}OpPMaLIMIO Pa3IMYHbIX BUJOB U (hOPM IPEICTaBICHMUS;

o BbIOMpaTh (GopMy HIpeAcTaBiIeHUs WH(POPMALMK U WIIIOCTPUPOBATh pellaeMble
3aJ]aud CXeMaMH, uarpaMMaMu, HHOM rpaduKoi U X KOMOMHALIUSAMY;

. OLICHUBATh HAAEKHOCTh HHPOPMALIMU IO KPUTEPUSIM, NPEAJIOKEHHBIM YUUTEIEM

WK COPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuKaTHBHBIC yHUBEpPCaAJIbHbIC YUeOHbIC 1eliCTBUA:

J BOCIIPUHUMATh U (POPMYIHpPOBATH CYKJIEHUS B COOTBETCTBHM C YCJIOBHSIMH U
HensiMM - OOLIEHMsI, SICHO, TOYHO, I'PaMOTHO BbIpakaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTax, JaBaThb IIOSCHEHUS 10 XOAY pEUICHHs 3aladd, KOMMEHTHPOBATh
MIOJIy4EHHBIA pe3yibTarT;

o B XOJie OOCYXIEeHMs 3aJaBaTb BOIPOCHl IO CYLIECTBY OOCYXIaeMOW TeMBbl,
npoOjemMbl, pelraeMoil 3ajaud, BBICKAa3bIBaTh WJEH, HAIlCJIEHHbIE HA IOMCK pELIeHHUs,
COTOCTABJISITh CBOM CYXJACHUS C CYXACHUSIMHM IPYIMX YYaCTHHKOB Juaiora, oOHapyXuBaTh
pasinyve W CXOJCTBO MO3MIMH, B KOPPEeKTHOH (opme ¢dopmMynupoBaTh pa3HOIJAcHs, CBOU
BO3PaKEHUS;

o IIPEICTaBIISITh PE3yJbTaThl PEIIEHUS 3aJayd, JKCIEPUMEHTa, HCCIIECJOBaHMS,
MIPOEKTa, CaMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIUIEHHS C y4€TOM 3ajad NMpEe3eHTAluu U
0COOEHHOCTEHN ayAUTOpUH;

. [IOHUMAaTbh M WCIOJIb30BATh IPEUMYIIECTBA KOMAHIHOM W WHIUBUIYAIBHOU
paboThI U pEIIEHNH YYEeOHBIX MaTEMaTHUYECKHX 3a/1a4;
. [IPUHUMATh 1E€Ib COBMECTHOM JCATEIBHOCTH, IUIAHUPOBATH OPraHU3ALUIO

COBMECTHOM paboThl, paclpeneisTh BUIbl pabOT, JOroBapHBAThCSA, OOCYKIaTh Mpolecc U
pe3ynbTaT paboThl, 000011aTh MHEHUST HECKOIBKUX JTFOJICH;

. y4acTBOBaTh B TPYMIOBBIX (opMmax paboTsl (0OCyXaeHHs, OOMEH MHEHMSMHU,
MO3TOBBIE€ INTYPMBI W JIpYTH€), BBINOJHATH CBOK YacTb PabOThl M KOOPAMHHUPOBATH CBOM
JENCTBUS C IPYTUMU WEHAMU KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOET0 BKJIaJa B OOLIMI MPOAYKT
10 KpUTEPHIM, CHOPMYITMPOBAHHBIM yYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUA

Camoopranu3anus:

o CaMOCTOSITENIbHO COCTAaBJIAThH IUIaH, aITOPUTM PELIeHUs 3a1auu (WM ero 4acTh),
BBIOMPATh CIOCOO pEmIeHHs] ¢ Y4ETOM UMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUN C yU€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

J BJIAJETh CHOCOOAMH CaMOIIPOBEPKH, CAaMOKOHTPOJS Ipollecca M pe3yibTara
pellIeHnss MaTeEMaTUYECKOH 3a7auu;
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J IPEIBUIETh TPYIHOCTH, KOTOpPHIE MOTYT BO3HMKHYTH IIPpH PEUICHMM 3a/adH,
BHOCUTH KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENHCTB, HAMJCHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

J OLICHMBAaTh COOTBETCTBHE pE3yjbTaTa JAEATEIbHOCTU IIOCTABICHHON LEIN H
YCIIOBHUSAM, OOBSACHSATH MPUYUHBI JTOCTMIKCHUS WM HEAOCTIDKEHHS 1N, HAXOAWTh OMIMOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyueHust B 7 kJjacce OOydyarOImIMKCS TOJYYUT CIEAYIOUIHE IpPEIMETHBIC
pE3yJIbTaThI:

Yucna v BbIYMCTICHUS

BbInonHATe, coueTass ycTHblE M NUCbMEHHbIE NPUEMBI, apudMeTHUecKue IeHCTBUS C
palOHAIBHBIMU YHCIAMHU.

HaxoauTh 3HaueHUs 4YUCIIOBBIX BBIPAKEHUH, NMPUMEHSTH pa3HOOOpa3HbIE CIIOCOOBI M
OpUEMbl  BBIUMCIICHMSI 3HAUEHUH JPOOHBIX BBIPAKEHUMN, COJEp)KAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[lepexonuth OT 01HOIN QOPMBI 3alKcU YKcen K Apyroi (mpeoOpa3oBbIBaTh JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATh U YNIOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh yucia.

BBINOIHATE NPUKKUIKY U OLICHKY PE3yJbTaTa BBIYMCICHUH, OLICHKY 3HaYEHUIN YMCIIOBBIX
BBIPKECHUN. BBIMOIHATE AEMCTBUSA CO CTENEHSIMHU C HATypaJbHBIMH MIOKA3aTEIISIMH.

IIpyuMeHsITh IPU3HAKK JEIMMOCTH, Pa3JI0KEHNE HA MHOKUTENN HAaTypaJIbHbIX YHCEIL.

Pemate npakTHKO-OPHMEHTUPOBAHHBIC 3aJa4M, CBS3aHHBIC C OTHOIICHHWEM BEIWYMH,
IIPONOPLUOHAIEHOCTBIO BEIMUUH, IPOLEHTAMH, HHTEPIPETUPOBATh PE3YJIBTAThl PEIICHUS 3aaa4
¢ Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBaAaMM pacCMaTpuBaeMbIX OOBEKTOB.

AuaredpanyecKkue BbIPaKeHHUA

Hcnonp3oBarh anredpanyeckyrd TEPMUHOJIOTHIO M CHMBOJHKY, NPUMEHSATh €€ B
npoliecce OCBOCHUS y4eOHOro MaTepHara.

HaxoauTh 3HaueHns OyKBEHHBIX BBIPAXKEHUN IIPU 3aJJaHHBIX 3HAUEHUSIX TIEPEMEHHBIX.

BeIinonHATe mpeoOpa3oBaHus LENOro BEIPAXKEHUS B MHOTOYJICH MPUBEIEHUEM MOA0OHBIX
CJIaraeéMbIX, paCKpbhITHEM CKOOOK.

BbINONHATE YyMHOXEHHE OJHOUWIEHAa HAa MHOTOWIEH M MHOTOWIEHAa Ha MHOTOYIIEH,
NPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcylecTBIATh pa3ioKEHNE MHOTOYJIECHOB HAa MHOXHTEIW C MOMOUIbIO BBHIHECEHHS 3a
CKOOKHM OOIIero MHOXKHUTEJIs, TPYNIHPOBKU ClaraeMblX, IpUMEHEHUs (POpMyN COKpaI€HHOTO
YMHOXEHHUS.

[IpumensTh mnpeoOpa3oBaHHs MHOTOUYJIEHOB I pEUIeHHs pa3iMyHbIX 3a7ad u3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHOU MTPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEN ¢ HaTypalbHBIMU MTOKA3aTENsIMU I IPEO0Opa30BaHUs
BBIPAKCHU.

YpaBHeHHsI M HEPABEHCTBA

Pemrate nuHelHbIE ypaBHEHUS C OJHOM IEPEMEHHOM, NPUMEHs MPaBUIa IEPEX0oaa OT
HCXOJHOIO YpaBHEHHUS K PaBHOCWIBHOMY eMy. IIpoBepsaTs, fBiI€TCA 1M YHUCIO KOPHEM
YpaBHEHHS.

ITpuMensTH rpaduyeckre METObI NP PEILICHUH JTUHEHHBIX YPABHEHUN U UX CUCTEM.

[TonGupath mpuMepsl Map YHCEN, SBISIOMIMXCS pEIIeHUEeM JMHEHHOTO0 YPaBHEHUS C
JBYMsI IEPEMEHHBIMHU.
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Ctpouth B KOOPAMHATHON IUIOCKOCTH TpaduK IJWHEHHOTO YpaBHEHHUS C JBYMsS
MEPEMEHHBIMH, MOJIb3YACH IPpaUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemarp cuctemsl IByX JMHEMHBIX ypaBHEHHUH C JByMsl IE€pEMEHHBIMU, B TOM 4YMCIIE
rpaguvecKy.

CocTaBiaTh U peliaTh JUHEHHOE YpPaBHEHHME WJIM CUCTEMY JIMHEMHBIX yYpaBHEHUH I10
YCIIOBHIO 3a/1ayd, UHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadyd IOJYYECHHBIN
pe3ynbTar.

DOYyHKIUH

N300paxkaTh HAa KOOPAMHATHOHW TPSMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJMHATAM, JIy4d, OTPE3KH, HHTEPBAJIbl, 3allCHIBaTh YHUCJIOBBIE MPOMEXKYTKH Ha
anreOpandecKoM s3bIKE.

OTMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX QyHKuuid. CTpouts rpaduk GyHKIMH Y = [X|.

OnuceiBath ¢ MOMOLIBIO (YHKIUN W3BECTHBIE 3aBUCUMOCTH MEXAY BEIHMUYMHAMU:
CKOpOCTb, BpEMsl, PacCTOSIHUE, LI€HAa, KOJWYECTBO, CTOMMOCTb, IIPOU3BOAUTEIBHOCTb, BpEMH,
00BbEM paboTHI.

Haxonuts 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumars rpaduyueckuii crnoco0 NMpeacTaBIeHUs U aHadu3a WH(OpMALIUU, U3BIEKATh U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(QUKOB PEATbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K konnmy oOydenus B 8 kJjacce oOydaroImIUNCA TOTYyYUT CICAYIOUIME IpPEIMETHBIC
pe3yabTaThI:

Yuciia ¥ BbIYUCICHUSA

Hcnonb3oBaTh HauvanbHbIE NMPEACTABIECHUS O MHOXECTBE JEMCTBUTEIBHBIX YHUCEN JJIs
CpPaBHEHHMsSI, OKPYTJICHUS M BBIYHCICHUHN, H300pakaTh EHCTBUTENBHBIE YHCIA TOYKAMHU Ha
KOOPJIWHATHOM IPSIMOIA.

[IpumeHsITh MOHATHE apUPMETHUUECKOTO KBAAPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHM, UCIIOJIB3YS MPU HEOOXOUMOCTHU KaJIbKYJATOP, BBIMOIHATH IPeoOpa3oBaHMsl BbIpaKEHUH,
coJiepKalliX KBaJpaTHbIE KOPHHU, UCIIOJb3Yys CBONCTBA KOPHEH.

Hcnonw3oBarh 3amucu OONBIIMX M MaJbIX YUCET C MOMOIIBIO JECATUYHBIX ApoOeH u
creneHei yucna 10.

Auaredpanyeckue BbIpaKeHHs

[IpuMeHATh MOHATHE CTENEHW C LENbIM I0Ka3aTeleM, BBINOIHATh MpeoOpa3oBaHUsS
BBIPAKECHUM, COAEPIKALUX CTEIIEHH C LIEJIBIM ITOKA3aTeIIEM.

BEBIONMHATE TOXIECTBEHHBIE MPEOOpa30BaHUS PAIMOHATBHBIX BBIPAKEHUNW HA OCHOBE
MpaBWJI ACMCTBUI HaJ MHOTOWIEHAMH U are0OpandyecKuMu JpoOsiMH.

PacknanpiBath KBagpaTHBIA TPEXUIEH HA MHOKUTENH.

[IpumensaTh mnpeoOpa3oBaHUs BBIPAKEHUN ISl pEIIeHHs pa3lIM4YHBIX 3a7ad U3
MaTE€MaTHKH, CMEXHBIX IPEIMETOB, U3 pPEaTbHON MPAKTUKHU.

YpaBHeHHsI M HEpaABEHCTBA

Pemiate nuHeliHble, KBaAPAaTHBIE YPABHEHUS U PAllMOHAIILHBIE YPABHEHUS, CBOISIINECS K
HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMS IEPEMEHHBIMH.

IIpoBoauTh IpOCTENILINE UCCIIEOBAHNS YPABHEHUM U CUCTEM YPABHEHMI, B TOM YHCIIE C
NPUMEHEHHEM Tpa@HUuecKux IMpeacTaBiIeHU (ycTaHaBiIMBaTb, HMEET JIM YPaBHEHHE WU
CUCTEMA YPaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

[TepexomuTh OT ciaoBecHOW (HOPMYIUPOBKH 3adaud K €€ anreOpanyeckod MOJEIH C
MOMOILIbI0  COCTaBJIEHUS YypPAaBHEHHUS WJIM CHUCTEMbl ypaBHEHHWH, WHTEPIPETHUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33/1a4¥l TIOJIyYEHHBIN PE3YNIbTAT.

[IpuMeHATHh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsI CPABHEHHU S, OLICHKH, PEIIaTh JTUHEWHbIE
HEPAaBEHCTBA C OJHOM NEpeMEHHOM U HUX CHCTEMbI, JaBaThb TIpadUUYECcKyl0 HILTIOCTPAIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.
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DOYyHKIUH

[lonumatb W ucnonb30BaTh  (YHKIUOHATIbHBIE TOHATUS M S3bIK  (TEPMUHBL,
CHUMBOJIMYECKHE 0003HAUEHUs), ONMPEAeIsATh 3HA4eHHWE (YHKUIMU 10 3HAYCHHUIO apryMEHTa,
OTIpeeNATh CBOICTBa (PyHKIMHU 110 €€ rpaduKy.

Ctpoutb rpaduky JI€MEHTapHBIX QYHKIUH BHIA:

y = kix,y =x2,y = x3,y = [X|, y = VX, onucIBaTh CBONCTBA YHCIOBOH (GYHKIHH 11O €&
rpaduky.

K konnmy oOyuenus B 9 kJjacce oOydaroImIMNCA TOJYyYUT CICAYIOUIME IpPEIMETHBIC
pE3yJIbTaThL:

Yuciia 1 BbIYMCICHUS

CpaBHMBATH M YIIOPSIOYMBATH PAllMOHAIBHBIC M UPPAIMOHATLHBIC YUCIIA.

BrimonusaTe apudmMeTndecke AeiCTBUS ¢ pallMOHATbHBIMU YHUCIAMH, COYETasl YCTHHIE U
NUCHbMEHHBIC TIPUEMBI, BBITIOIHSITH BEIYUCICHHS C UPPAMOHATIHHBIMH YHCIAMH.

HaxomuTh 3Ha4eHus CTeTeHel ¢ LeIbIMU MMOKa3aTesIMU U KOPHEH, BBIYUCIISATH 3HAUCHUS
YHCIIOBBIX BBIPA)KEHH.

OKpyrisTh JEWCTBUTENbHBIC YHCIIA, BBIMIOIHATH MPUKUIKY pe3yjibTaTa BBIYUCICHUH,
OLICHKY YHCIIOBBIX BBIPAKCHUH.

YpaBHeHNsI 1 HEPABEHCTBA

Pemrate nmHElHBIE W KBaJpaTHBIC YpaBHEHHS, YpPaBHEHHS, CBOJIIMECS K HHUM,
npocTeiiime ApoOHO-palMOHAFHBIE YPABHEHUS.

Pemrate cucrembl ABYX JTUHEWHBIX YpaBHEHHUH C IBYMs IEPEMEHHBIMH U CHUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OHO ypaBHEHUE HE SBIISETCS JIMHEUHBIM.

Pemrate TekcTOBBIE 3aaud  anreOpanvdecKuM CIOCOOOM C TIOMOIIBIO COCTAaBIICHUS
YPaBHEHMsI WM CUCTEMBI JIBYX YPaBHEHHH ¢ ABYMS MepEMEHHBIMHU.

[IpoBoanTH IpOCTENIINE NCCAEAOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUH, B TOM YHUCIE C
OpUMEHeHHeM TIpadUuecKuX TMpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHUE WU
crcTeMa YpaBHEHUI pelIeH s, €ClIi IMEET, TO CKOJIBKO, B ITpoyee).

Pemate nuHeliHble HepaBeHCTBA, KBaJpaTHblE HEPABEHCTBA, M300pa)kaTh peLIeHHE
HEPaBEHCTB Ha YMCIIOBOW MPSIMOH, 3aITUCHIBAThH PEIIEHUE C TIOMOIIBIO0 CHMBOJIOB.

Pemate cuctembl JMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPAaBEHCTB, BKIIIOYAIOIIUE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEIIeHHE CUCTEMbI HEPAaBEHCTB HA YMCIIOBOW MPSIMOW,
3aIMMCBIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA MPU PEIICHUH Pa3IMYHBIX 33/1a4.

DOyHKIUH

Pacrnio3naBath (h)yHKIMM W3ydeHHBIX BUIOB. [10Ka3pIBaTh CXEMATHYECKH PACIIONIOKEHUE
Ha KOOPJMHATHOM TUIOCKOCTH TpadukoB ¢pyHkiui Buga: Y = kX, y = kx + b, y = k/x, y = ax2 +
bx + ¢,y = x3, y = VX, y = |X|, B 3aBrcHMOCTH OT 3HaueHHiI KOO HUIUEHTOB, OMICHIBATH
CBOMCTBA (PYHKITHI.

Crpouth U u300paxkarbh cxeMaTHuecKu IpadUKH KBaApaTUUYHBIX (YHKIMH, OMHCHIBATH
CBOICTBa KBaAPATUYHBIX (DYHKIUN 1O UX TpaduKam.

Pacnio3naBaTh  KBajipaTW4HyI0 (QYHKIOUIO TIO QOpMyne, TNPUBOIUTH PUMEPHI
KBaJPaTUYHBIX QYHKUUH U3 peabHON KU3HU, PU3UKHU, TEOMETPHUH.

YucioBbIe MOC/IE10BATEIHLHOCTH U MPOrPecCHN

Pacrnio3HaBath apu(pMeTHUECKYIO U TEOMETPUUECKYIO ITPOIPECCUU MPHU Pa3HBIX CIOcobax
3aJaHusl.

BBIMONHATE BBIUMCIIEHUS] C HCIOJIb30BaHHEM (popMyn N-ro wieHa apuMETHYECKOU U
T€OMETPUUYECKON TPOTrPeCCUii, CYMMBbI MEPBBIX N YJIEHOB.

N300pakaTh 4IeHBI MOCIEI0BATEIHLHOCTH TOYKAMH Ha KOOPIUHATHOM IIIOCKOCTH.

Pemarp 3amaun, cBA3aHHBIE C YHCIOBBIMU MOCIEI0BATEIBHOCTIMHU, B TOM YHCIIE 3a7aun
U3 PeaITbHOM KU3HU (C UCMOIB30BAaHUEM KaJIbKYIATOPA, HU(POBBIX TEXHOIOTHH).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC
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KoaundyecTBO 4YacoB DJIeKTPOHHbIE
Ne (undposbie)
HanmeHoBaHue pa3/ieioB U TeM MPOrpaMMBbl Konrpoabnsie IIpakruyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bubmuoreka [JOK
. 1
1 Yucna ¥ BIYUCIIEHNS. PaluoHaIbHbBIE YHCIIa 25 https://m.edso0.ru/7f415b90
bubmuorexa [JOK
27 1
2 AJrCOpaHeCKHe BHIpaxCHiA https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 Y PaBHEHHS 1 HEPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
) 24 1
4 Koopsaret u rpaduxu. Cyniciun https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
6 1
> HosTopenne n obodumerHe https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
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8 KVIACC
K
Ne i/ HaumeHoBaHuUe pa3aejioB U TeM MPOrPaMMBbI K e q;ICOB JUEKTPOHHEIC (HPPOBLIC)
) p porp Beero  KOHTPoabHbIe  IpakTHueckue 06pA30BATE/bHbIE PECYPCHI
1 Yucna u Berunciienns. KBagparasie KOpHU 15 Egg;?lﬁeéig)or{fﬂ f417af8
2 Yucna u Beruucienus. CTeneHs ¢ 1ebIM MoKazareaeM 7 ﬁgg;?/%eezzgoorﬁﬂ f417af8
3 AnrebGpanueckue BeipaxeHus. KBaapaTHbiii TpéxuiieH 5 ﬁgggjl/(;r:eezza()l’ﬁ/? f417af8
bubnunoreka LIOK
4 Anrebpanueckue BeIpakeHus. Anredpandeckas 1po0b 15 hitps://m.edsoo.ru/7f417af8
3) YpaBHeHUs U HepaBeHCTBa. KBagpaTHble ypaBHEeHUs 15 ﬁgg;?/%eezzcﬁ()rﬁ/? f417af8
6 VYpaBHeHus v HepaBeHCTBA. CUCTEMbI YpPaBHEHUI 13 Egg;?/ﬁee%iiorﬁﬂ f417af8
7 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12 ]hstl/tIgSJ,I'I;I/?rTleeI:jic])_E)OrI:/7 fA17af8
bubnnorexa [JOK
8 DyHKLUHH. OCHOBHEIE IORATHS S https://m.edsc]i).ru/7f417af8
bubmmnoreka HOK
o PymKumy. HHCT0BLIE GyHKIMA 9 https://m.edsg).ru/7f417af8
bu6nmorexa LIOK
10 losToperne i 06obmenne 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 KJIACC
KoanuecTBo yacon DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM (uu¢posBbie)
Ne n/m Kontpoabnbsie  IlpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
1 Yucna u Beruucienus. JlelicTBUTENbHbIC 10 bubmmoreka [JOK
qucia https://m.edsoo.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUSA C 15 1 bubnnorexa [JOK
OJTHO¥ MepeMEeHHON https://m.edsoo0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnorexa [JOK
ypaBHEHUI https://m.edsoo.ru/7f419d08
bubnunorexa LIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edso0.ru/7f419d08
bubnuoreka [{OK
> Dyt 16 . https://m.edsoo.ru/7f419d08
6 YucoBbIe MOCIEN0BATEIBHOCTH 15 1 bubmorexa HOK
https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS 16 1 bubmmoreka IIOK
3HAHUHN https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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YYEBHO-METOANYECKOE OBECIIEYEHHE OBPA30BATEJIbBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Anrebpa, 8 kmacc/ Mep3nsk A.l'., Ilomonckuit B.b., fAxup M.C.; mom penakumei
[Tononsckoro B.E., OO1ecTBO ¢ OrpaHMUE€HHOM OTBETCTBEHHOCThbIO M31aTeNnbCKUl LIEHTP
«BEHTAHA-TI'PA®y; AkimmonepHoe obmiectBo «M3aatenbetBo «IIpocBenienuey

* Anrebpa, 9 kmacc/ Mepsnsak A.l'., Ilomonckuit B.b., fAxup M.C.; mon penakuueit
[Togonsckoro B.E., O0mecTBO ¢ orpaHUYeHHOW OTBETCTBEHHOCThIO M3marenbCckuii eHTp
«BEHTAHA-IT'PA®»; Axuunonepnoe oOmiectBo «M3narensctBo  «IIpocBemienue»
* Anrebpa, 7 wimacc/ MakaperueB FO.H., Munmaiok H.I'., Hemkos K.M. u apyrue; mon
penakuueint TensikoBckoro C.A., AkimonepHoe oduiectBo «M3marensctBo «lIpocBemenuey

METOANUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJIA

° Metoauueckoe mocobue g yuutens no anredpe 8 kmacc E.B. bymko,A.T.
Mep3nsik,B.b. [Tononckuii, M.C. Sxup

. Meroanueckoe mocoOue st yuutens mno anrebpe 9 kmacc E.B. Bymko,A.T.
Mep3smsik,B.b. [Nononckuii, M.C. SAxup

° Aaredopa: 7—9-e kmaccel : 0a30BBIM YpPOBEHL : MeTOAMYECKOe mocodome kK M34
npeaIMeTHON TuHUM y4eOHukoB mo ajiredpe 0. H. MakapbiueBa, H. I'. Mungiok, K. U.
Hemxora u np./ — 2 e usn., crep. — Mocksa : [Ipocemienue, 2023.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl MW PECYPCbl CETH
HUHTEPHET
POIII, Pemry OI'D matemartuka, Yuu.py, bubnuorexa LIOK
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