MHWHHUCTEPCTBO NPOCBEIIEHUSA POCCUMCKOMN ®EJNEPAIIIN

MunucrtepcTBo odpazoBanus OMckon obmacTu

I 1
KomureT o o6pazoBanuio aAMUHUCTpATM OMCKOTO0 MYHUITMIIAIBHOTO paiioHa OMCKON 001acTH;

PACCMOTPEHO!
HeI[al"Ol"I/ILICCKI/IM COBCTOME

IIKOJIB,

MBOY "Ilerposckass COII Ne 2"

COTJIACOBAHO!

YTBEPXXJIEHO!

3aMeCTUTENb AUPEKTOPA 11O VBPE

JIupexTop MKOIbL

{E.H. Jlaupo!

EHpOTOKOJI Nei 4'

PABOYAf IPOTPAMMA
(ID 1812331)

y4eOHOro Kypca
«AJITEBPA»

5 ET.B.CI/IBI/IpI/IHa.E

Tpukas Neiil 74

NOKYMEHT NOANUCAH
ONEKTPOHHOWM NOAMUCHIO

CepTudmkat: 266685DA52E87F60AD6ADIDBB2CF6E963791B2D9
Bnapeneu: CvsupuHa TaTbsiHa BukTtopoBHa
DewicteuTeneH: ¢ 17.11.2021 fo 17.02.2023

JUIst 7 KJacca OCHOBHOTO 00111ero 00pa3oBaHus

Ha 2022-2023 yae6HbIi 1o

CocraBurens: 3uHOBheBa BasieHTHHA AHATOILEBHA;

n.ITerposka; 2022;

[yqUTEJIb MATEMATUKY,




INOACHUTEJ/IbHAA 3AIIMCKA

OBLIAA XAPAKTEPUCTHUKA YYEBHOT'O KYPCA "AJITEBPA"

PaGouas mporpamma mo yueoHOoMy Kypey "Anredpa mist o0ydaromuxcst 7 Ki1accoB pa3padoTaHa Ha OCHOBE
denepanbHOr0 rocy1apCTBEHHOI0 00Pa30BaTEIFHOIO CTaHAapTa OCHOBHOTO O0IIEro 00pa3oBaHus ¢ y4ETOM
U COBPEMEHHBIX MHUPOBBIX TPeOOBaHUI, MPEABIBIIEMbIX K MaTeMaTHYeCKOMY OOpa30BaHMIO, M TPaTUIHii
poccuiickoro o0Opa3oBaHHs, KOTOpble O00ECleYMBalOT OBJAJCHHE KIIOUEBBIMH  KOMIIETEHIUSMHU,
COCTABIISIIOLIMMH OCHOBY JUIS HENPEPHIBHOIO OOpa3oBaHUS M CAMOPA3BUTHS, a TaKKe LEIOCTHOCTD
OOIEKyIBTYPHOT0, TUYHOCTHOTO U ITO3HABATEIHHOIO pa3BUTHs o0yyaronuxcsa. B nporpamme yureHs! uaeu
1 nonoxxenuss Konnenuuu pa3BuTHs MateMaruueckoro oopasoBanus B Poccuiickoit denepanuu. B snoxy
uudpoBoi TpaHcpopMmali BceX cdep UeIOBEYECKOW AeATeIbHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOH MaTeMaTHYECKOW MOJATOTOBKH. Y3K€ B IIKOJIE MAaTEMaTHKa CIYXKHT
OTIOPHBIM MPEAMETOM IS U3YYEHUsI CMEKHBIX IUCHUIUIMH, a MOCJE IIKOJbl pealbHOW HEOOXOAMMOCTHIO
CTaHOBHUTCS HEINPEpPBIBHOE 0O0pa3oBaHME, YTO TpeOyeT MOJHOLEHHON 0a30Boil 0011e00pa3oBaTeIbHOM
MIOATOTOBKH, B TOM YHCJI€ U MATEMAaTUYECKOM.

310 00yCIOBICHO TE€M, YTO B HAIIM THH PACTET YHCIO MPOQEcchid, CBI3aHHBIX C HEMOCPEICTBEHHBIM
MPUMEHEHUEM MaTEeMaTHKU: U B chepe SKOHOMHKH, U B OM3HECE, U B TEXHOJIIOTUYECKUX O0IACTAX, U JaXKeE B
rYMaHHUTapHbIX cdepax. Takum o00pa3oMm, Kpyr MIKOJIBHHUKOB, Ui KOTOPBIX MaTeMaTHKa MOXET CTaTh
3HAYUMBIM [IPEAMETOM, PACHIUPSIETCS.

[IpakTHyeckass TOJNE3HOCTh MaTEMaTHKH OOYCIOBJIEHA TeM, 4YTO €€ TMPEeIMETOM  SBISIOTCS
(dbyHIIaMeHTaJIbHBIE CTPYKTYPBI HAIIIETO MUPA: POCTPAHCTBEHHBIE (DOPMBI U KOJIMYECTBEHHBIE OTHOIICHHSI OT
IIPOCTEHIINX, YCBAUBAEMbIX B HEHNOCPEACTBEHHOM OIBITE, /10 JOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX JUIS
Pa3BUTHUS HAYYHBIX U PUKIIAIHBIX UACH. be3 KOHKpeTHhIX MaTeMaTUYECKUX 3HAHUMN 3aTPYJHEHO IOHUMAHHE
IPUHLMIIOB yCTPOWCTBA U UCIOJb30BAaHUS COBPEMEHHOW TEXHHKH, BOCHPHUITHE W HUHTEPIIPETALIUS
pa3HOOOpa3HOW  COLMANbHOW, OSKOHOMHUYECKOH, MOJUTHYecKoi uHpopMmanuu, ManodpdekTuBHa
[IOBCE/IHEBHAsA MPAKTUYECKas JesATeNbHOCTh. Kak1oMy 4eoBEeKYy B CBOEH JKM3HU NMPUXOIUTCS BBIIIOJIHATH
pacuéThl U COCTABIAThH aJTOPUTMBI, HAXOAUTh U MPUMEHATH (POPMYJIbI, BIAJACTh MPAKTHUECKUMU MPUEMaMU
reOMETPUYECKUX H3MEPEHUIl U IMOCTPOEHMH, YuTaTh MH(OpPMalUIO, MPEACTABIECHHYIO B BHJE TaONMII,
IMarpaMM M Tpa(uKoB, XHUTb B YCIOBHSIX HEONpPEIeJEHHOCTH M TOHUMATh BEPOSTHOCTHBIM Xapakrep
CITy4alHBIX COOBITHIA.

O/HOBpPEMEHHO € pacIIupeHueM cdep NMPUMEHEHUs MaTeMaTHKH B COBPEMEHHOM O0IlecTBe BcE Oosee
BaKHBIM CTAHOBUTCS MAaTEMaTHUYECKUN CTHJIb MBIIIJICHUS, TPOSBIISIOMIMICS B ONPEIEIEHHBIX YMCTBEHHbBIX
HaBbIKax. B mpouecce HM3ydeHHs MaTeMaTUKH B apceHaJl NPUEMOB M METOAOB MBILIUICHHS 4YEJIOBEKA
€CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS MHAYKLHS U JeAYKIMs, 000OLIeHHMEe M KOHKpETH3allus, aHajdu3 U
CHHTE3, KJIacCU(pUKAIMs U CHUCTeMaTH3alus, abcTparupoBaHue M aHanorus. OOBEKThl MaTeMaTHYECKUX
YMO3aK/IIO4YEeHUH, MpaBUja WX KOHCTPYMPOBAHMSI PACKPHIBAIOT MEXaHHU3M JIOTHYECKHX IOCTPOEHUH,
CIOCOOCTBYIOT BbIpaOOTKe yMeHHUs (hOpMYIHpPOBaTh, 0OOCHOBBIBATH M JIOKA3bIBATh CYXJIEHUS, TEM CaMbIM
pa3BUBAIOT JIOTMYECKOE MbIIIIeHHe. Beaymas poib NPUHAUIEKUT MaTeMaTHKe U B (HOpMHpPOBaHHH
QJITOPUTMHUYECKON KOMIIOHEHTBI MBILIUIEHNS U BOCIUTAaHUM YMEHHUN AEMCTBOBATH 110 33JaHHBIM aJITOPUTMAaM,
COBEPIIIEHCTBOBATh M3BECTHBIC U KOHCTPYHPOBATh HOBBIE. B mIporiecce pereHus 3a1aq4 — OCHOBOUM y4eOHOM
NEATEIbHOCTH HAa YPOKAaX MaTEMaTHMKM — pa3BUBAIOTCS TAaKXKe TBOpYECKas M NPUKIATHAs CTOPOHBI
MBIIICHHUS.

OOyuenue MmaTeMaTuke Ma€T BO3MOXKHOCTb DPa3BUBAaTh y OOYYAIOUIMXCS TOYHYIO, PALMOHAIBHYIO WU
MH(OPMATHUBHYIO pedb, yMEHHE OTOUpaTh HanboJsee MOAXOIAIIHE I3bIKOBbIE, CHMBOJIIMYECKUE, IpapUUecKue
CPEICTBA JJIsl BBIPAXKEHUS CYKIEHUI U HaIJIAJHOTO UX MPECTABICHUS.

Heo0xo1uMbIM KOMIOHEHTOM 0011I€H KYIbTYPhl B COBPEMEHHOM TOJIKOBAHUH SIBIISIETCS 00111€€ 3HAKOMCTBO
C METO/IaMHU MTO3HAHUS IEHCTBUTENBHOCTH, IIPEICTABICHHUE O IPEAMETE U METO/1aX MATEMAaTUKH, UX OTINYUN
OT METOJ/IOB IPYI'HX €CTECTBEHHBIX M TYMaHUTAPHBIX HAyK, 00 0OCOOEHHOCTSIX MPUMEHEHHUS MaTeMAaTUKH JJIst
pelIeHHs HAyYHBIX ¥ IPUKJIaIHBIX 3a1a4. TakuM 00pa3oM, MaTeMaTHuecKoe 00pa3oBaHue BHOCUT CBOM BKJIa
B (hopmMupoBaHue 00111el KyJIbTypbl UEIOBEKa.

W3ydenne MaTeMaTUKU TaKKe CIIOCOOCTBYET ACTETUYECKOMY BOCIUTAHMIO YEJIOBEKa, MOHUMAHUIO
KpacoThl ¥ U3SIECTBA MATEMaTHUECKUX PACCYKIEHUH, BOCIPUATHIO T€OMETPUUECKUX (POPM, YCBOCHHIO UIEH
CUMMETPUHU.



HEJ/IM U3YYEHHUA YYEBHOI'O KYPCA "AJ/ITEBPA"

Anrebpa gBIISE€TCS OJHUM U3 OMOPHBIX KYpPCOB OCHOBHOH IIKOJIBI: OHA OOECIEeUMBAET U3YUYECHUE APYTUX
JTUCLUUIUIMH, KaK €CTeCTBEHHOHAYYHOTO, TaK W T'yMaHUTapHOTO IMKIIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOJOJKEHHSI 00pa30BaHus U B IOBCEIHEBHOM *HU3HU. PazBuTre y 00ydaromuxcsi HAy4HbIX MPeICTaBICHHM
O TIPOMCXOXICHUH U CYLTHOCTH anreOpandecKux adCTpakIuii, criocode OTpaKeHUs MaTeMaTHYECKOW HAYKOU
SIBJIGHUH U MPOLIECCOB B MPUPOJIE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJICIIUPOBAHMSI B HAYUHOM ITO3HAHUH
U B TMpaKTHKE CHOCOOCTBYeT (DOPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHUS] M KadeCTB MBIIUICHUS,
HEOOXOUMBIX IJIsl aJanTalud B COBpeMeHHOM IudpoBoM obmiectBe. M3yueHue anreOpbl eCTECTBEHHBIM
o0pa3om obecrieurnBaeT pa3BUTHE YMEHUS HaOJIOJaTh, CPAaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpedyeT
KPUTUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JEWUCTBUS U BBIBOJIBI,
¢bopmynupoBate yrBepxkaAeHUsA. OcBOeHHE Kypca anreOpsl 00ecrieunBaeT pa3BUTHE JTOTMYECKOTO MBIIIICHHS
oOy4aroluXcsi: OHU HCIONB3YIOT JeAYKTUBHBIE W HWHIYKTUBHBIE pacCyxkiaeHus, o0oOueHue u
KOHKpETH3aIuIo, abcTparupoBanue u aHamoruto. O0yueHue anredpe MmpeanoiaracT 3HaYUTeIbHbIA 00bEM
CaMOCTOSITENILHOM 1eATeIbHOCTH 00YUYaIOLIUXCS, TI03TOMY CaMOCTOSITEIbHOE PEIlICHUE 3aa4 €CTECTBEHHBIM
00pa3oM SIBIISIETCS pean3aliei JesiTeIbHOCTHOTO MPHHIUIIA 00y4IeHUsI.

B crpykType mporpammel yueOHOro Kypca «Airedpa» OCHOBHOM IIKOJBI OCHOBHOE MECTO 3aHHMAIOT
COZIePKATEIbHO-METOJUUECKUE JIMHUU: «Uncaa ©  BBIYHCICHHA»;, «AJreOpandecKkue BBIPAKECHUSN;
«YpaBHeHUS U HepaBeHCTBa»; «DyHkummn». Kaxnmas w3 3TUX coAep)KaTelbHO-METOJUYECKUX JTHHHMA
pa3BUBaeTCA Ha MPOTSHKEHUH TPEX JIET H3YYEHHUS Kypca, €CTECTBEHHBIM O00pa3oM IeperuieTasch M
B3aMMOJICICTBYS C IPYTUMU €ro TUHUSAMU. B xolie n3ydenus Kypca o0yJarommumMes IpUuxoIuTcs JJOTHUeCKU
paccyxaarb, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBS3M ¢ 3THM 11€71€c000pa3HO BKIIOUUTH B
MPOrpaMMy HEKOTOpPbIE€ OCHOBBI JIOTHKH, MPOHU3BIBAIOLINE BCE OCHOBHBIE pa3felibl MaTeMaTH4eCKOIro
00pa3oBaHMs M CIOCOOCTBYIOIIME OBJIAJCHUIO OOYYArOIIMMUCS OCHOB YHHBEPCAIBHOTO MAaTeMaTHYECKOTO
s3pika. Takum 00pa3oM, MOXKHO YTBEPXKAAaTh, UTO COJEP)KATEIBHON U CTPYKTYPHOM OCOOEHHOCTBIO Kypca
«AnreOpay SBISETCS €r0 UHTEIPUPOBAHHBIN XapakTep.

Copepxanuie TuHUU «YKcIa U BBIYUCICHUS CIY>KUT OCHOBOM /ISl JallbHEHIIIer0 N3yuyeHus MaTeMaTHKH,
CIIOCOOCTBYET Pa3BUTHIO y 00YUYAIOMIMXCS JIOTHYECKOTO MBIIIICHHS, (POPMUPOBAHUIO YMEHHUS MOIH30BATHCS
ITOPUTMaMH, a TaK)Ke MPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCEAHEBHON JKU3HH.
Pa3BuTue mOHATHS O YKMClie B OCHOBHOM IIKOJIE CBSI3aHO C PAlMOHAIBHBIMU M UPPALMOHAIBHBIME YUCIIAMHU,
(dbopMHpOBaHHEM TMPEJCTABICHUH O JAEHCTBUTEIBHOM 4YHCIE. 3aBepLICHHE OCBOCHUS UHUCIOBOM JIMHUU
OTHECEHO K CTapIiemMy 3BeHy 00I111ero o0pa3oBaHusl.

Cogmepxanue [BYyX anreOpanuecKux JHHUNA — «AnreOpandeckue BBIPDAKEHUS» U «YpaBHEHUS U
HEPaBEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Y 00YUAIOIIUXCS MATEMAaTHUYECKOTO amnmnapara, He00X0IMMOT0
JUIS pelIeHus 3a7ad MaTeMaTHKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a7a4. B ocHOBHOIA
IIKOJIe Y4eOHBI MaTepuall TPYNIHPYETCs BOKPYT pallMOHAIBHBIX BBIpAKEHUH. AJredpa IEeMOHCTPUPYET
3HAYEHUE MATEMAaTHKH KaK sI3bIKa ISl TOCTPOCHHS MATeMaTUYECKUX MOJIENeH, OMUCaHUs MPOIECCOB U
SBJICHUN peadbHOTO MHupa. B 3amaum oOydeHust anreOpe BXOMAT TakkKe JajdbHEHIee pa3BUTHE
AITOPUTMUYECKOTO MBIIUIEHUS,, HEOOXOAMMOro, B YacTHOCTH, Ui OCBOCHMS Kypca WH(GOPMATUKH, U
OBJIAJICHUE HaBBIKAMH JIEIYKTHBHBIX paccyxaeHuil. [IpeoOpazoBaHne CHUMBOJBHBIX ()OPM BHOCHT CBOM
cnienn(puIecKuii BKJIa B pa3BUTHE BOOOPaKEHMs, CIIOCOOHOCTEH K MaTEMaTHYE€CKOMY TBOPUYECTBY.

Copnepxanne (QyHKIMOHATBHO-TpAUIECKON JTMHUM HAIEJICHO Ha TOJYYECHHE IIKOJbHUKAMHU 3HAHWUU O
GYHKIUSAX KaK BaKHEHIIeH MaTeMaTH4eCKOW MOJENU 7S OMHCAHHS W HCCIEeNOBaHUS pa3HO 00pa3HBbIX
MPOIIECCOB | SIBIICHWH B MpHpone M obOmecTBe. V3ydeHne 3TOro Marepuania CrocOOCTBYET Pa3BHTHIO Y
o0yJaromuxcs YMEHUS UCIIOJIb30BATh pa3nuyHbIe BBIpa3UTEIbHBIC CpencTBa SI3BIKA
MaTeMaTHKH — CJIOBECHBIE, CHMBOJIMUECKHUE, TpaduuecKre, BHOCUT BKJIA] B (GOPMUPOBAHHE TIPEICTABICHUI
O POJI MaTeMAaTUKH B PA3BUTUHU ITUBUIIM3AINH U KYJIbTYPHIL.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIV/IAHE

CornacHo yueOHOMY MjaHy B 7 Kjacce M3y4aercsi yuyeOHbIH Kypc «AureOpa», KOTOPBIH BKIIOYAET
CIIEAYIOIIME OCHOBHBIE pa3fielbl coaep)kaHus: «Hucna M BBIUUCIECHUN», «ANreOpanyecKue BBIPAXKECHUS,
«YpaBHEHUS U HepaBeHCTBa», «DyHKIMM». YUeOHBIN TJIaH HAa U3y4yeHHe aireOpbl B 7 Kiaccax OTBOJAUT 3
yueOHBIX Yaca B Heziento, 102 yueOHbIX yaca B TOJ.

COJAEPXXAHHME YYEBHOI'O KYPCA "AJITEGPA"




Yuciia ¥ BbIYUCJIEHUSA

PanmonansHbIe uncia.

JpoOu OOBIKHOBEHHBIEC U JIECSTUYHBIC, IEPEXOa OT OAHOW (GopMbI 3amucu ApoOeil k npyroil. IlonsTue
palMOHAIIBHOTO YHCIIA, 3alKCh, CPaBHEHHE, YIOPAIOYMBAHHE DAIMOHAIBHBIX YHCel. ApUPMETHUECKHEe
JEWCTBUS C pallMOHAIBLHBIMY YHCIaMH. Pemenue 3a1a4 u3 peaibHOM MPaKTUKK HA YacTH, Ha Jpo0u.

CremeHb ¢ HaTypalbHBIM IIOKa3aTeJeM: OIpe/eNeHHe, NpeoOpa3oBaHHE BBIPAKEHHH HAa OCHOBE
OTIpeJIeJIeHUs], 3alUCh OONBIIMX 4Hced. IIpomeHTsl, 3amuch MPOIEHTOB B BHIE ApoOUW U JIpoOH B BUIEC
IPOLIEHTOB. TPy OCHOBHBIE 331a4M HA IPOLIEHTHI, PEIICHHUE 331a4 U3 PEabHOM MMPAKTUKHU.

[IpumeneHne MPHU3HAKOB JETUMOCTH, Pa3loXEHHWE HAa MHOXUTENIW HATypallbHBIX ducell. PeanbHble
3aBUCHMOCTH, B TOM YHCJIE IIpsiMast ¥ 0OpaTHast IPOIOPIHOHATILHOCTH.

Asre6panyecKue BhIpaKeHUs

[lepemenHble, YMCIIOBOE 3HAYEHHUE BBIPAKEHUS C NEpeMEHHOH. JlomycThMble 3HAUYEHUS NEPEMEHHBIX.
IIpencraBnenue 3aBUCUMOCTH MEXJy BeIMYMHAMU B BuJe (opmyinbl. Beruucnenus no dopmynam.
ITpeoOpa3oBanue OYKBEHHBIX BBIPAKEHHUH, TOXXKJIECTBEHHO paBHBbIC BBIPAXKEHUS, IPAaBUiIa MPEOOPa30OBaAHUA
CYMM U IIPOU3BEJICHU, IpaBHJIa PACKPHITUS CKOOOK M NMPHUBEIEHMS TOJ0O0OHBIX CaracMbIX.

CBolicTBa CTENEHU C HATYpaJIbHbBIM I10Ka3aTelIeM.

OpnHowieHbl 1 MHOrowieHsl. Crenens MHOrounaeHa. Cil0)KeHHE, BBIUYMUTAHUE, YMHO)KEHHE MHOTOYJICHOB.
®opMyJIbl COKPAIIEHHOTO YMHOKEHUS: KBapaT CYMMBI U KBajipaT pazHocTu. DopmMyia pa3HOCTH KBapaTOB.
Pa3nio)keHrne MHOTrO4JI€HOB HA MHOXKHUTEIIH.

YpaBHeHUuA

VYpaBHEeHHe, KOpeHb  YypaBHEHMs, IpaBWia NpeoOpa3oBaHMs  ypaBHEHUS, PaBHOCUIBHOCTb
ypaBHeHUN. JIMHENHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO YpaBHEHUS, PEIICHHE
JUHENHBIX ypaBHeHHU. CocCTaBiieHHME YPAaBHEHMM IO YCIIOBUIO 3aJaud. PerieHue TEKCTOBBIX 3ajad C
[IOMOUIbIO ypaBHEHUH. JIuHEliHOe ypaBHEHUE C JBYMs NEpeMEHHbIMM M ero rpadux. Cucrema IBYX
JUHEWHBIX YpaBHEHUI ¢ JABYMS NEpEeMEHHbIMU. PelleHue CUCTeM ypaBHEHMH CHOCOOOM IOJICTAHOBKU.
[IpuMepsl perieHus TEKCTOBBIX 3a7a4 € IOMOIIBK CUCTEM YPaBHEHUH.

KoopannaTs! 1 rpaduku. PyHKIUM

Koopaunara Ttouku Ha mnpsMoil. YUucioBele NpoMeKyTKH. PaccrosHume Mexny aAByMs TOYKaMHU
KoOpauHATHOU mipsimoit. [IpsimoyronbeHas cucteMa koopauHat, ocu Ox u Oy. AGciucca U OpIMHATa TOUYKH
Ha KOOpJAMHATHOM miiockocTH. [Ipumeps! rpadukoB, 3a1aHHbBIX (opMmyiaamu. UteHue rpagukoB peasbHbIX
3apucumocteil. [lonstue pynkuuu. I'padpuk pynkuun. CoiictBa pyHkuuil. JInnelinas ¢pyHkuus, e€ rpaduk.
I'padpux pynkuum y= IxI. I'paduueckoe penieHne TMHEHHBIX YPaBHEHUN U CUCTEM JIMHEHHBIX YPaBHEHUH.

IIJIAHUPYEMBIE OGPA30BATEJIbHBIE PE3YJ/IbTATbI

OcBoeHue yqe6H0r0 Kypca ((AJ'IFC6pLI)) JOJIKHO obecreunBaTh JOCTHUIKCHUEC HAa YPOBHE OCHOBHOT'O O6H.[CFO
o6pa3013aHHs[ CICAYIOMUX JUYHOCTHBIX, MECTAIIPEAMCTHBIX U MPEAMCETHBIX O6p330BaTCJ'[BHBIX PE3YIbTATOB!:

JINYHOCTHBIE PE3YJIbTATBI

JIM9HOCTHBIE pe3yIbTaThl OCBOSHUS MPOTPaMMBbl y4eOHOTO Kypca «Anredpa» XapakTepu3yroTcs:

IIaTpuoTHYecKkoe BOCIUTAHME:

MIPOSIBJICHUEM MHTEPECA K MIPOLIJIOMY U HACTOSALIEMY POCCHUMCKOW MaTeMaTUKH, IEHHOCTHBIM OTHOLIEHUEM
K JIOCTH)KEHUSM POCCUMCKHX MAaTEMATUKOB U POCCUMCKON MAaTEeMAaTHYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO ATUX
JOCTHKEHHH B IPYTHX HAyKaX U MPUKIATHBIX cepax.

paxkaaHckoe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBITIONHEHUIO OOS3aHHOCTEH TpakJIaHWHA M peallu3allid ero IMpaB, MPEACTaBICHUEM O
MaTeMaTUYeCKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHHH, MPOIEAYp TPaXKaaHCKOTO
obmiecTBa (BBIOOpPHI, OMPOCHI W TIP.); TOTOBHOCTHIO K OOCYXKICHHIO ITUYECKUX MPOOJIEeM, CBA3aHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JOCTHMKEHUM HAyKH, OCO3HAHUEM BAXHOCTH MOpPaIb- HO-3THYECKHUX
MIPUHIIUIIOB B JIESITEIBHOCTH YUEHOTO.

TpynoBoe BociuTaHue:



YCTAaHOBKOW Ha aKTMBHOE y4acTHE B PEUICHWU NPAKTUYECKUX 33/1a4 MaTEMaTU4YeCKON HalpaBIEHHOCTH,
OCO3HAaHMEM BAKHOCTU MATEMaTHYECKOro OOpa30BaHMUS Ha MPOTKEHUM BCEH XKU3HU Ul YCIEIIHOM
npoeCCHOHATILHOMN IEeATENFHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH;

OCO3HaHHBIM BEIOOPOM U TOCTPOECHUEM MHIUBUIYAIBHON TPaeKTOPHH 00PAa30BaHUs U )KU3HEHHBIX IJIAHOB
C y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH.

JcTeTH4ecKoe BOCIUTAHHE!

CIOCOOHOCTBIO K SMOLMOHATIBHOMY M ACTETUYECKOMY BOCHPHUATHIO MaTeMaTHYeCKHMX OOBEKTOB, 3ajad,
peLeHH, pacCykIeHUH; yMEHUIO BUAETh MaTEMaTHUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTAlMe B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4HbIX HpEICTaBICHUNH OO0 OCHOBHBIX
3aKOHOMEPHOCTSX pa3BUTHS YeNOBEKa, MPUPOABI U OOIECTBa, MOHUMAHUEM MAaTEMAaTUYECKOH HAayKH Kak
ceppl 4eT0BEYECKOM AEATEIIbHOCTH, 3TAOB €€ Pa3BUTHUS U 3HAUUMOCTH JUI Pa3BUTHUS LUBUIN3ALUMY;

OBJIA/ICHUEM S3BIKOM MAaTEMAaTUKU U MaTEMAaTUYECKON KyJIbTYPOH KaK CpeICTBOM MO3HAHUS MHPA;

OBJIa/IEHUEM ITPOCTEUIIMMH HaBBIKAMHU MCCIIEI0BATEIbCKON AEATEIBHOCTH.

Pusnyeckoe BOCNUTAHUE, (POPMHUPOBAHUE KYJIbTYPbI 310POBbS U IMOLMOHAJIBHOI0 0JIATONOTyYHsI:

TFOTOBHOCTBIO IIPUMEHSATh MaTeMaTHUECKUE 3HAHUS B MHTEPECaX CBOErO 370POBbs, BEJECHUS 3740POBOTO
o0pa3a xu3HH (30POBOE MUTaHKUE, COATAHCUPOBAHHBIN PEKUM 3aHATHN U OT/AbIXA, peryisipHas puzndecKas
AKTUBHOCTB);

c(OPMHPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHUEM CBOETO IMpaBa Ha OIIMOKY M TaKOTo K€ IpaBa
JAPYToro 4ejaoBeKa.

JKOJI0rHYecKoe BOCIIUTAHHE:

OpHEHTAlMe Ha NpPUMEHEHHE MaTeMaTHMYeCKUX 3HAHUHU JAJs pelleHus 3a7ad B 00JIaCTH COXPaHHOCTU
OKpY’KaroIIel cpe/pl, INIAHUPOBAHMS IIOCTYIIKOB M OLIEHKH MX BO3MOKHBIX TOCIIEICTBUN JUIsI OKPY>KAOIIeH
cpensbl;

OCO3HAHHMEM TJII00aIFHOTO XapaKTepa SKOJIOTUIECKUX MPOOIIEM | ITyTeH MX pelIeHusI.

JIn4HOCTHBIE pe3yJbTaThl, oO0ecHeYHBAIOIIME AJANTALUIO O00y4YalOIIerocsi K HM3MEHSIOIUMCS
YCJIOBUSIM COLMAJILHOM U MPUPOIHOIi cpeabl:

¢ TOTOBHOCTBIO K JICHCTBUSM B YCIOBUSX HEONPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPAaKTUUYECKYIO I€ATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX
Jrofie, MpruoOpeTaTh B COBMECTHOM JIeTEbHOCTH HOBbIE 3HAHMS, HABBIKA M KOMIIETEHIIUH U3
OTbITA JIPYTHX;

* HEOOXOIUMOCTBIO B (JOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4Hcie (GOPMYIUPOBATh UACH, TIOHATHS,
TUIOTE3bl 00 0OBEKTAaX U SIBJICHUSIX, B TOM YHCJIE paHEe HE U3BECTHBIX, OCO3HABATDH JEPUIUTHI
COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHE;

e CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAILMI0, BOCIIPUHIMATH CTPECCOBYIO CUTYAIUIO KaK
BBI30B, TPEOYIOIINUN KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMbIE PEILICHUS U AeHCTBUS,
(GbopMyIUpOBATh U OLIEHUBATH PUCKH U MOCJIEACTBUS, JOPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIbTATBI

MertanpenmeTHble pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca «AnreOpay XapaKTepU3YIOTCS
OBJIAJICHUEM VHUBEPCANbHbIMU NOZHAGAM ENbHBIMU OeliCMBUAMU,
VHUBEPCANbHBIMU KOMMYHUKAMUGHBIMU OCUCMBUAMU U YHUBEPCANbHIMU PEYTAMUBHBIMU OCICTNEUIMU.

1) Vuueepcanvuvie noznasamenvhuie oeticmsus odecnequsam Gopmuposanue 6a306bixX KOCHUMUBHBLX
npoyeccog 0oyuarowuxcsa (0ceoeHue Memooos NO3HAHUS OKPYHCAIOWe20 MUpd;, NpUMeHeHue J102UYecKUx,
Ucce008amenbCKux onepayuil, ymeHui pabomamso ¢ uHgopmayueti).

ba3zoBble Jlornyeckue 1eMcTBUA:

e BBISIBJIAITH U XapaKTEPU30BATh CYIIECTBEHHBIE IPU3HAKHA MAaTEMaTHUECKUX OOBEKTOB, MTOHITHH,
OTHOUICHUN MEXy MOHATUAMU; (POPMYJIUPOBATh ONPEIEICHUS MOHATHI; YCTaHABINBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKALIMH, OCHOBAHUS AJIs1 0000IEHHS U CPaBHEHUS, KPUTEPUU
IPOBOMMOI0 aHAJIN3a;

e BOCIIPUHUMATb, (POPMYIHPOBATH U MIPEOOPA30BBIBATH CY)KICHHS: YTBEPAUTEIbHbIE U
OTpHULATeNIbHbIE, EAMHUYHBIE, YACTHBIE U OOILINE; YCIOBHBIE,



e BBISIBJISITH MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aMOCBSI3U M TPOTUBOPEUHs B (PaKTax, TaHHBIX,
HaOJIOACHUAX U YTBEPKACHUSX; IIPeUlarath KpUTEPUN AJIS BBIIBICHUS 3aKOHOMEPHOCTEHN U
IIPOTUBOPEYUH;

e JIEJIATh BBIBOJBI C UCIIOIB30BAHUEM 3aKOHOB JIOTUKH, ACIYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIIOYECHUN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa30upaTh 10Ka3aTEIbCTBA MATEMAaTHUYECKUX YTBEPKICHUH (IIpsMBIE U OT IPOTUBHOI'O), IPOBOIUTH
CaMOCTOSITENIEHO HECIIOKHBIE JI0KA3aTENIbCTBA MATEMAaTUYECKUX (haKTOB, BBICTPAUBATh
apryMeHTaluI0, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPBI; 0OOCHOBBIBATH COOCTBEHHBIE
paccyXIeHHUs;

e BBIOMpATh CIIOCO0 peleHus yuyeOHOM 3a1aun (cpaBHUBATh HECKOJIBKO BApPUAHTOB PELICHHUS,
BBIOMpATh HanOOJIee MOIXOAAIIHNHA ¢ YIETOM CAMOCTOATEIBHO BBIACICHHBIX KPUTEPHEB).

ba3oBble ncciaenoBarebCcKue AeiicTBUA:

* FICTIOJIB30BaTh BOIIPOCHI KaK UCCIIEI0BATEIbCKII HHCTPYMEHT MO3HAHUS; (DOPMYIHUPOBATH BOIPOCHI,
buKcupyroIue NPOTUBOPEUnE, MPOdIEMyY, CAMOCTOSTEIHLHO YCTAHABIMBATh HCKOMOE U JaHHOE,
(dopMupOBaTh TUTIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3UIINIO, MHEHHE;

e IIPOBOJIMTH MO CAMOCTOSITENIFHO COCTABICHHOMY IIJIaHY HECJIOKHBIN SKCIIEPUMEHT, HEOOIIbIIOE
MCCIIEJOBAaHHE TI0 YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYECKOT0 00BbEKTa, 3aBUCUMOCTEH
00BEKTOB MEX]y COOO0M;

 CaMOCTOSITEIBHO (hOpMyYIHPOBATH 00OOIEHHNS M BBIBOIBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0ICHUS, UCCIIEOBAHUS, OIICHUBATH IOCTOBEPHOCTH TMOIYYEHHBIX PE3Y/IbTaTOB, BEIBOJAOB U
000011IeHMI;

e IIPOTHO3MPOBATH BO3MOXXHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH TPEATIONIOKEHHUS O €T0
Pa3BUTUH B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:

e BBIABJIAITh HEJOCTATOUHOCTh M U30BITOYHOCTh MH(OPMAIINH, JaHHBIX, HEOOXOAUMBIX /ISl pEILICHHS
3a/1a4u;

e BEIOWpaTh, aHAIM3UPOBATh, CHCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATh HH(DOPMALINIO PA3TUUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

e BEIOMpaTh GopMy Ipe/icTaBiIeHHs] HHPOPMALMK U WUTIOCTPUPOBATh pelIaeMble 3a7jaul CXEMaMH,
JyarpaMMamu, HHOU Tpadukoil 1 HX KOMOMHAIUSAMU;

e OLICHMUBATh HAAEKHOCTh HH(OPMALIMU 110 KPUTEPUSIM, ITPEITIOKEHHBIM YUUTEIEM UITU
c(OpMYIHPOBAHHBIM CAMOCTOSITENBHO.

2) VHueepcanvHbie KOMMYHUKAMUBHbLE OCliCMEUsl  0DeCneuusaiom CQOPMUPOBAHHOCHT  COYUATLHBIX
HABBIKO8 00YUAIOWUXCAL.
Oo0menue:

e BOCIIPUHUMATh B (POPMYIHPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSMU U IENAMU OOIICHHUS;
SACHO, TOYHO, 'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3PpC€HHUA B YCTHBIX M NIMCbMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHHUS 10 XO/1y PEIICHUS 3a/1a4l, KOMMEHTHPOBATh MOYUYEHHBIH Pe3yabTaT;

e B X0J1¢ 00CYXICHUS 33a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TeMBI, TPOOIEMBI, pelaeMon
3a/1a4y¥, BRICKA3bIBATh UJICH, HAIICIEHHBIC HA TIOUCK PEIICHUS; COTIOCTABIISITh CBOU CYXICHHUS C
CYXKACHUAMU APYTUX YHaCTHUKOB AHAJIora, O6Hap}I)KI/IBaTB pas3iinduec u CXOACTBO HO3HHHﬁ; B
KOPPEKTHOI opme GopMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKCHHUS,

o I[IPCACTABIIATE PE3YJIbTATHI PCIICHUA 3a/Ja4X, OKCIICPUMCHTA, UCCIICIJOBAHUS, ITPOCKTA,
CaMOCTOSITENILHO BBIOUPATh (DOpMAT BHICTYIUICHHS C yUETOM 3a/1a4 MPE3CHTAIMU U 0COOEHHOCTEN
ayJTUTOPHUH.

CoTpyaHun4ecTBo:



e IOHMMATh U UCTIOIH30BATh MPEUMYIIECTBA KOMAaHTHOW U WHANBUAYAILHON paOOTHI IPU PEIICHUH
yueOHBIX MaTeMaTUYECKUX 3a/1a4;

e IPUHUMATH 1IEJIb COBMECTHOM JAESITETLHOCTH, TNIAHUPOBATH OPTaHU3AIIIO0 COBMECTHOU PabOoTHI,
pacipenensaTh BUABI paboT, 10roBapuBaThCs, 00CYKIaTh MPOIIECC M pe3yabTaT paboThl; 0000maTh
MHEHHS HECKOJBKUX JTIOACH;

e y4aCTBOBATh B IPYNIOBBIX opMax paboThl (00CYKIeHHs, 0OMEH MHEHUSMHU, MO3TOBBIE IITYPMbI U
ap.);

e BBITOJIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU JACUCTBUS C APYTUMHU WCHAMHU KOMAaH/IbI;

e OIICHUBATh KAYECTBO CBOETO BKJIA/Ia B OOLIUI MPOAYKT MO KPUTEPUSIM, CHOPMYINPOBAHHBIM
y4aCTHUKAaMU B3aHUMOJICHCTBHUS.

3) Vuueepcanvhvle pecynamuenvie delicmsus obecneyusarom (Gopmuposanue CMviCI08bIX YCMAHOBOK U
JICUBHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuszanms:

CaMOCTOSITENIFHO COCTaBIATh IUIAH, aJrOPUTM pEIleHHUs 3aha4yu (WIM €ro 4acTh), BHIOMpATh CIocod
pelieHusi ¢ y4€TOM HMEIOIIUXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpPOBaTh U
KOPPEKTHPOBATh BapUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(pOPMALINH.

CaMOKOHTPOJIBb:

e BJIQJIETh CLIOCOOAMK CaMOIIPOBEPKH, CAMOKOHTPOJIS IpoLiecca U pe3yibTaTa pereHHs
MaTeMaTHYeCKON 3ajjauu;

e IPEJIBUJETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PEILICHUU 33]]aul, BHOCUTh KOPPEKTUBbI B
JIeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, HANAEHHBIX OIINOOK, BBIBICHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YibTaTa JESITEIbHOCTH ITOCTABIEHHOM LIEIN U YCIOBUSAM, OOBSICHSTD
HOPUYMHBI JOCTH)KEHUS UM HEJOCTHXKEHHS LIeJIM, HAXOIUTh OIIUOKY, 1aBaTh OLCHKY
IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IbTATbI

OcBoenne yweOHOro kypca «Anrebpa» 7 Kiacc TODKHO oOecredyuBaTh JOCTHXKEHHME CIeIyIoIuX
MIpeIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB!

Yucia ¥ BBIYUCJIEHUS

HaxoauTh 3Hau€Hus YNCIOBBIX BBIPAXKEHUI; IPUMEHATh pPa3HOOOpa3HbIe CIOCOOBI U TPUEMBI BHIYMCIICHUS
3Ha4eHUH IPOOHBIX BBIpAXKEHUH, cofiepkKaluxX 0ObIKHOBEHHBIE U JECATUYHbIE APOOH.

[lepexoauts OT oxHON (oOpMBI 3amucH YHCeNl K Apyroil (mpeoOpa3oBbIBaTh AECCATUYHYIO IpoOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATHUHYIO JPOOB).

CpaBHUBATh U YHIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh uncna.

BbInonHATE TPUKKUAKY U OLIEHKY pe3yibTaTa BHIYMCIECHUH, OLIEHKY 3HAU€HUH YHUCIIOBBIX BBIPAKEHUH.

BbINOMHATE AEUCTBHS CO CTENEHSIMHU C HATYPAJIbHBIMU [TOKA3aTEISAMHU.

[IpumeHsTh NpU3HAKK JEIUMOCTH, Pa3I0kKeHNEe Ha MHOKUTEIH HaTypaJIbHBIX YHCEIL.

Pematp  mpakTUKO-OpUEHTHPOBAaHHBIE  3aJauyd,  CBSI3aHHbIE  C  OTHOLIEHMEM  BEJIMYMH,
MIPOIMOPLIMOHAIBHOCTBIO BEJIMYUH, MPOLIEHTAMU; HHTEPIPETUPOBATh PE3YyIbTAaThl PEUICHHs 3a7a4 ¢ y4ETOM
OrpaHUYEHUH, CBA3aHHBIX CO CBOIICTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

AnreGpavyeckye BbIpaKeHUs

Hcmonp30BaTh anreOpandecKyrd TEPMHUHOJOTHIO W CHMBOJIMKY, MPUMEHSITh €€ B MPOIECCe OCBOCHHS
y4eOHOro MaTepuaia.

HaxonuTs 3HaueHNs] OyKBEHHBIX BBIPKEHUH MTPH 3aJaHHBIX 3HAYCHUSIX NIEPEMEHHBIX.

BoimonHATe npeoOpa3zoBaHUs 1IE€J0T0 BHIPAXKEHUS B MHOTOYIEH NPHUBEIECHUEM MOJOOHBIX CllaraeMbIX,
PacCKpBITHEM CKOOOK.

BbINONHATE YMHOXEHHE OJJHOWJIEHA HA MHOTOWIEH ¥ MHOTOWIEHA Ha MHOTOWIEH, IPUMEHATh (POPMYJIBI
KBaJ[paTa CyMMBI M KBaJIpaTa pa3HOCTH.



OcCymiecTBIATh Pa3NoKEHHE MHOTOWICHOB Ha MHOXHTEIH C IOMOIIbIO BHIHECEHHS 3a CKOOKM OOIero
MHOYHTEJIS, IPYNITUPOBKU CJIaraeMbIX, IPUMEHEHHS (POPMYJT COKpPAILIEHHOIO YMHOXKEHHUS.

[TpumensTh npeoOpa3oBaHUs MHOTOUWIECHOB JJIsl PEIICHUS PAa3IMYHBIX 3a]a4 U3 MaTeMaTHKH, CMEXHBIX
IIPEIMETOB, U3 PEabHON IIPAKTHUKHU.

Hcnonb30BaTh CBOICTBA CTENEHEN C HATypalbHBIMU IIOKA3aTENIAMHU JUIsl IPE0OPa30BaHNs BhIPAXKEHUI.

YpaBHeHMs 1 HepaBeHCTBa

Pewats nuHEHHBIE ypaBHEHUS C OIHOW IIEPEMEHHOM, IPUMEHss IIpaBUila IEPEX0Ja OT HCXOIHOIO
YPaBHEHHUs K paBHOCWIBHOMY eMy. IIpoBepsTs, ABIIA€TCSA 1M YUCIIO KOPHEM ypaBHEHHUS.

[TpumensTh rpaduyeckre METOAbI P PEIICHUH JTUHEHHBIX YPABHEHUN U UX CUCTEM.

[TonGupats npuMepsl nap Yucell, ABISIOIIMXCS PEILICHUEM JIMHEHHOTO YpaBHEHUS € IBYMsI [IEPEMEHHBIMHU.

CTpouTh B KOOPAMHATHOM IIIOCKOCTH IpaK JIMHEHHOTO YpaBHEHUS C ABYMS IEPEMEHHBIMH; TOJIb3YsICh
rpadMKoOM, IPUBOAUTH IPUMEPHI PELICHUS YPABHEHUS.

Pemate cucrembl ABYX JTMHEWHBIX YpaBHEHHM € IBYMsI IEPEMEHHBIMH, B TOM YHCJIE IPpadUIECKH.

CocraBiATh U pelaTh JMHEWHOE YpPaBHEHUE MIIM CUCTEMY JIMHEHHBIX YPaBHEHHUU 110 YCIOBHUIO 3a/1a4H,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 334y ITIOJyYEHHBIN pe3yJIbTar.

KoopaunaTts! 1 rpaduku. PyHKIUN

N300paxaTh Ha KOOPAMHATHOH NpPSAMOW TOYKH, COOTBETCTBYIOLIME 33/JlaHHBIM KOOpIMHATAM, JIy4H,
OTpPE3KH, HUHTEPBAJIbI; 32 MMCHIBATH YMCIIOBBIC TIPOMEKYTKH Ha alnreOpamdecKoM s3bIKe.

OTmeuaTs B KOOPIAUHATHOM MJIOCKOCTH TOYKH I10 33/1aHHBIM KO OpAMHATaM; CTPOUTh T'papUKH JIMHEHHBIX
¢bynkuuii. Ctpouts rpaduk GyHkmun y = | x I.

OnuceiBaTh ¢ NOMOIIBIO (DYHKIMH M3BECTHBIE 3aBUCUMOCTH MEX]y BEJIMYMHAMM: CKOPOCTb, BpeMs,
paccTosiHuE; IIeHa, KOJMYECTBO, CTOMMOCTD; TPOU3BOIUTEIILHOCTD, BpeMsi, 00BEM padOTHI.

Haxomuth 3HaueHne QyHKIMU 110 3HAYCHUIO €€ apTyMEeHTa.

[TornmaTs rpadudeckuii criocod MpeACcTaBICHUs U aHATN3a HH()OPMAINH;U3BIIEKAaTh U HHTEPIIPETUPOBATH
UHPOPMAIHIO U3 TPaUKOB PEALHBIX MPOLIECCOB U 3aBUCHMOCTEH.



TEMATHYECKOE II/TAHUPOBAHHE

peoOpa30BbIBATh TPOOHBIE

BbIPAXKCHUSA Ha YMHOXCHUC

Ne HaumenoBanue pa3saeson | KosmnyecTBo 4yacoB Jlara Buanl nesreJLHOCTH Buabli, popmMbl | DiIeKTPOHHBIE
n/n | M TeM NpOrpaMMbl U3ydeHust KOHTPOJIA (uudposBbie)
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHe 06pazoBaTebHbIE
padoThI padoThI pecypebt
Pa311e.11 1. Yucia u BeruMCTEHUSL. PanjuoHa/ibHbIE YHCJIA.
1.1. | Ilonarue pauuoHanbHoro HCIa ill 01.09.2022 | (CrucremMaTH3npOBATH ¥ | IY CTHEII
oboramarh 3HaHHA 00 onpoc;i
00BIKHOBEHHBIX H
IECSITUYHBIX TPOOSIX;
1.2. | Apudmernieckie nefictais ¢ [IpuMeHATE, Y CTHBI
palMOHATEHBIMU YHCIAMH. == : -
pa3HOOOpa3HbIe CIIOCOOBI Ui | OMPOC;;
TTPUEMBI BBIYKCIICHUS HI/ICLMeHHHﬁE
3HAUYCHUH JTPOOHBIX KOHTponL;E
BBIDAKECHMM, COJEpIKALINX
OOBIKHOBEHHBIC H
JICCSITUYHbBIE apoou:
3aMEHATh pu
HEOOXOMMOCTH
JIECTUUHYIO poOb
0OBIKHOBEHHOM H
0OBIKHOBEHHYIO!
JIECATUYHON,  TPUBOJUTH
BEIpaXXeHHE K  ¢opMe,
HanOosee yAOOHOW s
BBI'—II/ICJ'ICHI/IfI,E




1 JCJICHHUE  JCCATHYHBIX

poOeil K  JIEHCTBUSIM ¢

[[CJIBIMU qucJjiaMu,
[IpMBOIUTH YHCIIOBBIC U
OYKBCHHBIC IPUMEPBI
CTCIICHU C HaTypaJIBHBIM
IMoKa3aTeJIeEM, 00BACHAS
3HAYCHUS OCHOBaHHSL

CTCIICHU n IIoKa3aTeJist

CTCIICHU, HaxXOOdUTh:

3HAYCHUS CTEIIEHEH BUIa an

(a — moboe panuoHaNIbHOE

qICII0, N — HaTypalbHOE
qnCII0);)

IloHMMaTs CMBICH 3alHCH
OOJIBIINX YHCel c
[TOMOIILIO JECITHYHBIX

IpoOCi W CTereHed vucia

10, mnpuMeHATP WX B

CaJIbHBIX CUTYyalluAX,

[ IpruMeHATH MIPU3HAKH

JCIIMMOCTH, PA3JIOKCHUSA Ha:

MHOXUTCIN HAaTypaJIbHbIX

YHCEIL;|

1.3.

CpaBHeHue,

pauOHaJIbHBIX

ynopsaao4uBaHUue

=37

CucremMaTu3npoBaTh u

oOoramars 3HaHusS 00
OOBIKHOBEHHBIX )51 HHCLMeHHLII‘/'IE
NIECATUYHBIX IPOOsIX; .KOHTponL;E
CpaBHMBaTh )3} KOHTpOJILHa}IE
YIOPSIOYNBATH JIpo0u,

peoOpa3oBhIBas pu;




HEO0OXOMMOCTH

TECATUYHBIE  JIpOOU B

OOBIKHOBEHHBIC,|

0OBIKHOBEHHEIE B

JICCATHYHBIC, B YaCTHOCTHU B

OECKOHEUHYIO JIECATHUHYIO

1.4.

CreneHp c HaTypaJIbHBIM
MOKA3aTeNeM.

HpI/IBO,Z[I/ITB YHUCJIOBBIE U

[ lncbMEeHHBI;

OYKBEHHBIE IPUMEPBI

IKOHTPOJIb;|

CTEIIEHW C HAaTypPaJIbHBIM

TECTUPOBAHUE;|

TI0Ka3aTelIeM, OOBSICHSS

3HAa4YCHU A OCHOBAaHMH

CTCIICHHU n ITI0Ka3aTCJLA

CTCIICHU, HaXOoaUTh:

3HAYCHUS CTEIIEHEH BUIa an

(a — moboe parnuoHaNIbHOE

4HCJI0, N — HATypaJIbHOEC

1.5.

Pemrenne ocHOBHBIX 33134 Ha IpodwH,
MIPOIICHTHI U3 PEaTbHON MPAKTHKH.

Pemars 3agaum Ha YacTH,

[ IncbMEHHBI!

MIPOLICHTHI, NPOIOPLUUH, HA

KOHTPOJIb;|

HaXO0KJICHHE Jpodu

(mpo1ieHTa) OT BEIUYUHBI U

BEJIMYUHBI MO €€ napobu

(TponeHTy), Jipobu
(mpoueHTa), KOTOPBIA
COCTABJISIET OJIHA BEJIMYMHA
0T JIPYroi;
[ IpuBOANTS, pa3oupars,
OIICHUBATh pa3nyHbIE

CIICHMS, 3aIIUCH PELICHUN




TEKCTOBBIX 3a1a4;;

[Ipu3Haku 1e1MMOCTH, Pa3I0KEHUS r ' HpI/IMeHSITB IPU3HAKH yCTHLIfIE
Ha MHOKXHUTECIIN HAaTYPAJIbHBIX YUCEIT. o 1
JICIIMMOCTH, Pa3JI0kKEHMsI Ha! | i01IPOC;|
MHOHTEIN HATYPaIbHBIX! | [IHCHMEHHBII
mcer; KOHTPOT
Peanbrbie sasncumoct. il [TpuBONTS, pasGuparts, | Y cTHbIl
OLICHUBATh pasmiaHbIe | ompoc;;
CIICHMS, 3alIUCH PELICHUN HI/ICBMGHHLIﬁE
TEKCTOBBIX 3a1a4; | IKOHTPOIID;
Pematn MIPAKTUKO -
OpUEHTHPOBAaHHBIC 3a7aum:
Ha JIpoou;
IPOLICHTBL;
pAMYI0 W OOpaTHYIO!
IIPOTIOPIHOHATLHOCTIL;
mponopuu
Tpavas " o6patHas r I Pacno3HaBaTh 1 OOBSICHSTD, YCTHLIFIE
MIPONOPIHUOHATIBHOCTH o 1
OMUpasiCh Ha ONpPEAEJICHNUs, | OIpOC;;
TPSIMO TTPOTTIOPIIHOHAIBHBIE HI/ICBMGHHHﬁE
151 00pATHO} | KOHTPOIIB;]
[IPOIIOPIHOHAIBHBIC KOHTpOJ'IbHa}IE
3aBHCHUMOCTH Mexy, | paboTa;]
BCJIMYMHAMY;,  NPUBOJIUTH
TPUMEPBI ITHX
3aBUCUMOCTEN n3
€TbHOTO MHPA, U3 IPYTUX
y4eOHBIX IIPEAMETOB;

Pemats TPAKTUKO-




OpUEHTUPOBAHHBIE 3a7auu

HAa  ApoOM,  TPOLEHTHI,

npsMyl0 ¥ 00paTHYIO

IPOMOPLIUOHATILHOCTH,|

Uroro no pazaeny

Pa311e.11 2. Anre6panyecKkue BbIpayKeHUs.

2.1.

ByKBeHHLIe BbIpaKCHUA.

OBIIaIeTh aIreOpandecKon

[ lcbMEeHHBI;

TepMHHOHOFHCﬁ b4t

IKOHTPOJIb;|

CUMBOJIMKOU, IPUMEHSTH €€

B IIpoIEeCcCe OCBOCHUL

y‘IC6HOFO MaTcpHraia,

2.2.

[lepemeHnHbIC.

OBJIIaIeTh aIreOpandecKon

Y CTHBII

TepMHHOHOFHCﬁ b5t

OIIPOC;;!

CUMBOJIMKOW, IPUMEHSTH €€

B IIpoIECCe OCBOCHUL

y4eOHOT O MaTepHana;

2.3.

JlomycTuMele
MIePEMEHHBIX.

Haxoauts 3HaA4YCHHA

I InceMEHHBIH!

OYKBEHHBIX BBIPAKCHUI

KOHTPOJIb;|

[P 3aJaHHbIX 3HAYCHUAX

6YKB; BBIITOJIHATDH

BBIUMCIICHUS 110 (hopMyiam;

2.4.

DopMyIIbI.

Haxonurts 3HAYCHUST

{TecTupoBaHue;;

OYKBEHHBIX BBIPAKCHUIL

I[P 3aJaHHbIX 3HAYCHUAX:

6yKB; BBIINIOJIHATDH




BBIYHMCIICHUS 110 (hOpMYJIam;;

2.5. | llpeobpasosarne i BoImomHITH [ [iCbMEHHBII!
OYKBEHHBIX BBIpaXXCHHH, packpsiTne | = . g-----!
CKOOOK M IIpUBEICHHUE M0J00HBIX Hp606pa30BaHI/ISI LECJIOTO: KOHTpOJIb;E .
CHIaracMelX. BBIpAKEHHsI B MHorowieH; | KontponbHas
MPUBEICHUEM  IOJOOHBIX pa60Ta;§
ClaraeMblX, PaCKpbITHEM
cx06oK;
2.6. CBoiicTBa CTENEHU € HATypaJbHBIM r' Haxomutb 3HAYCHUS KOHTpOJH)HaﬂE
HoRpATEIE OyKBGHHBIX ~ BBIP@KCHHIA | paboTa;]
[pU 3a/IaHHBIX 3HAYCHMSIX
OYKB; BBITIOJIHATH
BBIYUCIICHIS 110 (hopMyriam;
27, | Maorowens Bromom Tincoyen
MpeoOpa3oBaHus  IEJIOrO .KOHTponb;E
BHIDOKCHHSL B MHOTOWICH, | {[ecTHpOBaHHUE;)
MPUBEJICHUEM  TOJOOHBIX
CJaraeMblX, PaCKpbITUEM
cKk00OK;
2.8. | Croxenue, BLIYMTaHKE, YMHOKEHHE r I BBIIONHATE ~ YMHOMKEHHE HI/ICLMeHHLHZE
MHOT'OYJICHOB. T i
0/THOUWICHA Ha MHOTOWIEH U | KOHTPOJIb;|

MHOT'OYJIEHa Ha MHOTOUJIEH,
IPUMEHSTh (bopMyIIbL
KBaJpaTa CYMMBEI u

KBajpara pa3HOCTH;




2.9. | Dopmyisi coxpaménnoro | {3} OCYILECTBIIATH| TecTHpOBaHHE;
YMHOXKCHUS. -

a3JI0)KCHHE MHOT'OWICHOB
Ha  MHOMHTEIU  IYTEM
BBIHECCHUST 32  CKOOKH
00111eT0 MHOKUTEI,
[IPUMEHEHUS bopmyIIbL
a3HOCTHU KBaJIpaTOB,
dhopmyn COKpAaNIEHHOTO
YMHOMKEHMS

2.10. | Pasnoxenue MHOTOYJICHOB Ha r5' '1' HpI/IMeHﬂTI: KOHTpOJH)HaFII

MHOSKHTEIH e o , il At
MpeoOpa30BaAHUE! abora;
MHOTOYJICHOB JIJISI PEIICHUS
pasIMYHBIX  3a7a4 U3
MaTeMaTUKH, CMEKHBIX
[IPEAMETOB, W3 PEAIbHOU
MpaKTHK

Hroro no pazneny '27'

Paspnen 3.ypasuenus u nepaBencraa.

3.1. | Ypasnenue, npasia | i Pemath nuHeiinoe | TIncoMeHHBI!
npeoOpa3oBaHus ypaBHeHus, | - = !
PaBHOCHIJILHOCTD YPABHEHUIA, YPaBHCHUC C OJHOM: | KOHTPOJIb,;

MIEPEMEHHOI, TIPUMEHSIST
MpaBWjia  Tepexoga  OT
HNCXOJHOTO ypaBHEHUSA K
aBHOCWJIBHOMY eMy Ooiee
MIPOCTOTO BUJIA;




JluneiiHoe ypaBHemue ¢ OLHOH | i Perath muHeitHoe! | TTnchMeHHbIIT

NEPEMEHHOU, PpEHICHUEC JIMHCUHBIX | = " 1

YpaBHEHHUI. YPaBHCHUC C OJHOM: | KOHTPOJIb,;
[IEPEMEHHOM, IIPUMEHSS

npaBuiia  Iepexoga  OT:
HCXOJHOTO YPaBHEHHS K:
aBHOCHJILHOMY €My OoJiee

[IPOCTOTO BUJIA;
[IpoBepsiTh, sBISETCS N
KOHKPETHOE YHUCJIO KOPHEM:
VPABHCHNS|

Pemenne ~sagat ¢ momompio | G CocTaByiATh W pewats | {[ecTupoBaHue;;
YpaBHEHUH. ==

YPAaBHEHHE WM CHUCTEMY
YPABHEHHH 110  YCJIOBHIO
3a/1aul, UHTEPIPETUPOBATH:

B COOTBCTCTBHUH C.
KOHTCKCTOM 3aJa4n
HOJIy‘IGHHLIﬁ PE3YJIbTAT;

Jluneiisoe ypasHCHHE C - ABYMS [TonOGupars npumepsl mnap: | IKoHTposibHas:

NIEPEMEHHBIMU U €I'0 rpa(bmc.

I el

qKced, SBJIIIOLIMXCS | paboTas;
CHICHUEM JIMHEHHOT O
YpaBHEHUS c JBYMsI
[1EPEMEHHBIMMU;!
CucreMa IByX JTMHEHHBIX ypaBHEHUI _ HaxouTh peleHue TTucEM eHHBIfIE

C IBYyMs IEPEMEHHBIMHU.

CHUCTEMBI JBYX JIMHEHHBIX | IKOHTPOJIb;
YpaBHEHHI c JABYMs
[1€PEMEHHBIMMU;!




3.6.

Pemenue CUCTEM ypaBHCHUI
CII0COOOM HOJCTAHOBKH M CIIOCOOOM
CII0’KEHUS

CocTaBisiTb W peliarh

[ [1icCbMEHHBII!

YPaBHEHUE WM CHUCTEMY.

KOHTpPOJIb;|

YPaBHEHUN 110 YCJIOBHIO

3aga4i, UHTCPIPETUPOBATD!

B COOTBECTCTBHUH C

KOHTCKCTOM 3aJa4n:

[MOJIYYCHHBI  pe3yJIbTaT;

Hroro no pazneny:

Pa3nen 4. Koopaunare! u rpapuku. GyHknum.

4.1.

Koopaunara Touku Ha npsAMoil.

r-
|

1300paxars Ha

[IpakTrueckas

KOOPJAMHATHOU HIPSIMOiA

abora;

TOYKH, COOTBCTCTBYIOIHC

3dJaHHBIM KOOpAuWHATaM,

JTydd OTPE3KU, WHTEPBAJIBI,

3aI11ChIBATh nux Ha

anre6pqueCKOM SA3BIKC,

4.2,

Yucnoble IIPOMEKYTKH.

11300pakaTh Ha

I IpakTueckas:

KOOPAMHATHOU IIPSIMOIA

abora;;

TOYKH, COOTBCTCTBYIOIIHEC

3aJaHHBIM KOOpJWHAaTam,

JIYIU OTPE3KU, MWHTCPBAJIBI;

3allMChIBAThb Hux Ha

IreOpanyeckoM  SI3BIKE;

4.3.

PaccrostHne Mexry IByMsI TOUKaMH
KOOPJUHATHOM MPSIMOH.

1300paxars Ha

I [nceMeHHBIH!

KOOPAMHATHOU IIPSIMOIA

IKOHTPOJIb;|

TOYKH, COOTBCTCTBYIOIIHC

3aJaHHBIM KOOpJWuHAaTam,




JTy4d OTPE3KH, MHTEPBAJIbI;

3aI11ChIBATh nux Ha

aJIreOpandeckoM  SI3bIKE;

4.4,

pr{MOyFOJ'ILHaH CHUCTEMAa KOOpAUHAT
Ha IJIOCKOCTHU.

OTMedaTh B KOOPJUHATHOI:

[ lcbMEeHHBI;

IIJTOCKOCTH TOYKH I10:

IKOHTPOJIb;|

3aJaHHBIM KOOpAuHAaTaMm,

CTPOUTH rpapuKu;

HCCJIO0KHBIX SaBHCHMOCTeﬁ,

3aJaHHBIX (opMylaMu, B

TOM YHCJIC C IIOMOIIBIO

11(POBBIX  J1a0OpaTOPUi;

4.5.

ITpumepsl  rpadMKOB,  3aJaHHBIX
bopmyna Mu.

I I[puMeHsATSH, M3y4yaTh

Y CTHBIN!

[IPEUMYLLIECTBA,!

MHTEPIPETHUPOBATH!

rpaduyecKuit C1roco0

MPCACTABJICHUA W aHAJIN3a

a3HO00pa3HON KUIHEHHOM

4.6.

Yrenune rpaduKoB peanbHBIX
3aBHCUMOCTEH.

(OcBanBarh IOHATHE

Y CTHBIN!

byHKINH, OBJIAJIEBATh

OIpPOC;

(G yHKIIMOHATHHOM;

TEPMHHOJIOTHEMN;|

4.7.

[onsTHE QYyHKIHH.

(OcBanBaTh HOHSITHE

I [nceMeHHBIH!

GbyHKIUH, OBJIA/ICBATH,

KOHTPOJIb;|

(G yHKIIMOHATHHOM;

TEPMHHOJIOTHEMN;|




Tpaduic gy, OcBanBath nonstre | TecTupoBanue:;)
GdbyHKIUH, OBJIA/ICBATH:
DYHKIHOHATBHO,
TCpMHHOJ‘IOFHCfI;E

CaoficTsa Qysiuui. il OcBauBaTh nousitie | TIucEMEHHBII
¢byHKIUY, OBIIAJIEBATH| | KOHTPOJIb;
DYHKIHOHATBHO,
TCpMHHOJ‘IOFHCfI;E

Tluneiinas pynxums. il Pacro3HaBath  JHHEIHYIO! | TIHCEMEHHBII
dyukmmio y = kx + b, |xoHTpOIs;
OIMCBHIBAaTh €€ CBOWCTBA B
3aBUCUMOCTH OT 3HAYCHHU
koopdunrentoB K u b

loctpoenue  rpaguxa il CTpouThb rpaduku | TIpakTuueckas;

gt JTMHEHHOM dysKmmn, | pabora;
byaxkmmn Yy = | x|,
lcnonb30BaTh  IUQPOBHIE
€cypchl Uil TOCTPOEHHUS
rpagukoB  GYHKIUH U
M3Y4YCHUSI WX  CBOMCTB;

Ipaduk dynxmmn y =1 x I _ Ctpouth rpaduku KOHTpOJ'II)HaHE
JTMHEHON dyHKImm, | pabora;;
byaxkmmn Yy = | x|,

Vcrionp30Bath  1U(pPOBBIE

€CypChl NJii TOCTPOEHUS

rpadukoB  QYHKUUH W

M3Y4YCHUSI WX  CBOMCTB;




[ [puBoIUTH MIPUMEPBI

JIMHEUHBIX 3aBUCUMOCTEN B

CAJIbHBIX  IIpOLECCaX M

SIBJICHUSAX |

Hroro no pazneny:

Pa3nen 5.MosTopenue u 06061menue.

5.1.

[loBTOpEHHE OCHOBHBIX MOHATUH U
METO/IOB Kypca 7 Kiacca, 00001ieHne
3HAaHHHN

Bri0uparts, IIPUMEHSITD

I IncbMEHHBI!

OLICHHUBATb CII0COOBI

IKOHTPOJIb;|

CPaBHCHUS YHUCCII,

BBIYMCIICHMIA,|

1IpeoOpa3oBaHu]

BBIPAKCHUI, pelIeHus

YpaBHEHMIA;;

OCyLIECTBIIATS!

CaMOKOHTPOJIbi

BBITTIOJIHIEMBIX NE€HCTBUIN U

CaMOIIPOBEPKY PE3yJIbTaTa:

BBIYVCIICHHIA,|

npeo6pa3OBaHm71,§

HOCTpoeHHfI;E

Pemats 3aa4u u3
eaJIbHOM JKU3HHU,

HpI/IMeHSITI)E

MATCMATHYCCKHUC 3HaHHA

JUIL  pCHICHUA 3a4a4 U3

TIPYTHX MPEIMETOB;
PermraTe TekCcTOBBIE 3a7a4M,
CPAaBHUBATD, BEIOUpATH

CIIOCOOBI pCIICHUA 3aa4u,

1
KontposbHast




Hroro no pazneny:

(]
|

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

10
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