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INOACHUTEJIBHAS 3AITMCKA

OBIASA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "AJITEBPA"

Pabouast mporpamma o yue6HOMy Kypcy "Anredpa" yriry0i1eHHOro ypoBHS ISl 00y4aromuxcs 7 KJI1accoB
pa3paboTaHa Ha ocHOBe DesiepaIbHOI0 rocy1apCTBEHHOI'0 00pa30BaTEIbHOTO CTaHAAPTa OCHOBHOI'O OOIIETo
0o0pa3oBaHMsl C Y4€TOM M COBPEMEHHBIX MHPOBBIX TpPEOOBaHMH, NMPEIbSABIAEMBIX K MaTeMaTHUYECKOMY
00pa30BaHMI0, U TPAAULUN POCCHICKOro 0oOpa30BaHMsI, KOTOpbIE OOECIEYMBAIOT OBJIAJEHHE KIIIOUEBBIMU
KOMITETEHIIMSIMH, COCTABIISIONIMMU OCHOBY /ISl HETIPEPBIBHOTO OOpa3OBaHWs M CAMOPa3BUTHS, a TaKKe
[EJIOCTHOCTh OOIIEKYJIBTYPHOTO, TMYHOCTHOTO U MO3HABATEIHHOIO pa3BUTHUS oOydaromuxcs. B mporpamme
YUTeHbl HJeW M TojoxkeHus KoHLeNnuu pa3BUTHS MaTeMaTH4yeckoro ooOpasoBaHusi B Poccuiickoit
@enepanun. B snoxy uudpoBoil TpaHchopmaiuu Bcex chep uenoBedYeCKOil AeATeNbHOCTH HEBO3MOXKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM 4eJIOBEKOM 0Oe3 0a30BOM MaTeMaTHYeCKOW HMOJATrOTOBKU. YK€ B ILKOJIE
MaTeMaTHKa CIIy)KHT OMOPHBIM MPEIMETOM JUIS H3YUCHHSI CMEXKHBIX JAUCIUIUINH, a IOCIE MIKOJIBI PeaJbHON
HEOOXOJMMOCTBIO CTAaHOBUTCS HEMPEpPhIBHOE O0Opa3oBaHUE, 4YTO TpeOyeT TMOJHOIEHHON 0a30Boi
0011e00pazoBaTeIbHOM MOATOTOBKH, B TOM YHCIIE U MATEMaTUYECKOM.

310 00YyCIOBJICHO TEM, YTO B HAIlM JTHU PAcTET YMCIO MPO(eccHil, CBA3aHHBIX C HEMOCPEICTBEHHBIM
PUMEHEHHEM MaTeMaTUKU: U B cepe SIKOHOMUKH, U B OM3HECE, U B TEXHOJOTHYECKUX 00JacTAX, U 1aXKe B
ryMaHUTapHbIX cdepax. Takum o0pa3om, Kpyr LIKOJBHUKOB, IJIi KOTOPBIX MaTeMaTHKa MOXET CTaTh
3HAYMMBIM MTPEIMETOM, PACIITUPSIETCS.

[lpakTudeckass TMOJIE3HOCTh MaTeMaTHKH OOYCJOBJIEHa TeM, 4YTO €€ TMPEeIMeTOM  SIBISIOTCS
(byHIaMeHTaIbHbIE CTPYKTYPbI HAIIETO MUPA: IPOCTPAHCTBEHHBIE ()OPMBI M KOJTMUYECTBEHHbIE OTHOILICHHS OT
HPOCTENIINX, YCBAaUBAaEMbIX B HEMOCPEJCTBEHHOM OIBITE, J0 JOCTATOYHO CIOXKHBIX, HEOOXOAMMBIX IS
Pa3sBUTHSI HAYUHBIX U MIPUKIAAHBIX Hel. be3 KOHKpeTHbIX MaTeMaTUYeCKUX 3HaHUH 3aTpyTHEHO IOHUMaHue
NPUHIUIIOB YCTPOWCTBA W HCIIONB30BAHUS COBPEMEHHOW TEXHHKH, BOCHPUSATHE ¥ HHTEPIIPETAIUS
pa3HOOOpa3HON  COLMANbHON, OSKOHOMHYECKOW, MONUTHYeCKOoW  wmHpopMarmu, ManodPQeKTHuBHA
MOBCEHEBHAsI MPAKTHUECKas NesATeNbHOCTh. KakIoMy 4ellOBeKY B CBOEH XH3HHU MPHUXOIUTCS BBHITOJIHATH
pacy€Thl U COCTABIIAThH AJITOPUTMBI, HAXOAUTh U MPUMEHATH (POPMYJIBI, BIAZAETh MPAKTUYECKUMHU NPUEMAMU
reOMETPUUYECKMX H3MEPEeHUl W MOCTPOEHUH, YMTaTh MH(MOPMAIUIO, MPEJICTaBIEHHYIO B BHUAE TaOJMIL,
JMarpaMM M TpaUKOB, >KUTh B YCIOBUSAX HEONPENENEHHOCTH U IIOHMMAaThb BEPOATHOCTHBINA XapakTep
CITy4alHBIX COOBITHM.

OnHOBpEMEHHO C pacimupeHueM chep NMpUMEHEHUs] MaTeMaTUKA B COBPEMEHHOM oOmiecTBe Bcé Ooiee
B2)XHBIM CTAHOBUTCS MaT€MaTHYECKHI CTUJIb MBIIUICHUS, TPOSBIAIONIMICA B ONpeAeIEHHBIX YMCTBEHHBIX
HaBblKax. B mpomecce u3yueHHss MaTeMaTUKU B apceHal NPUEMOB M METOJOB MBIIIJICHHUS 4YeJoBeKa
€CTECTBEHHbIM 00pa30oM BKJIFOYAIOTCS MHIAYKLUMSA U JeAyKLus, 000OIIeHHE M KOHKPETH3alMs, aHaIu3 U
CHHTE3, KiaccH(UKaIMs W CHCTeMaTu3anus, adcTparupoBaHue u aHanorus. OOBEKTH MaTeMaTHYECKUX
YMO3aKJIIOUEHUH, MpaBWia HMX KOHCTPYHMPOBAHHS PACKPBIBAIOT MEXaHU3M JIOTUYECKUX ITOCTPOCHUH,
CIOCOOCTBYIOT BBIPAaOOTKE yMEHUs (pOpMyIupoBaTh, OOOCHOBHIBATh M JIOKAa3bIBATh CYXKACHUS, TEM CAMbIM
pa3BUBAIOT JIOTMYECKOE MbIIUIeHHEe. Benymias ponb NOPUHAAISKUT MaTeMaTuke U B (OPMHUPOBAHUU
QITOPUTMUYECKON KOMIIOHEHTBI MBIIIJIEHHUS U BOCIIMTAHUM YMEHUH J1eHICTBOBATH 110 3a/laHHBIM aJlrOPUTMaM,
COBEpILEHCTBOBATh U3BECTHBIE U KOHCTPYUPOBATh HOBbIE. B mpolecce peneHus 3aa1a4y — OCHOBOM y4eOHOM
NEeSTEIbHOCTH Ha YpOKaX MAaTeMaTHKH — pPa3BUBAIOTCS TAKKE TBOpPYECKAas WM TPUKIATHAS CTOPOHBI
MBIIIICHHS.

OOyuenne MaTemaTuke AaET BO3MOXKHOCTh pPa3BUBaTh y OOYYAIOUIMXCS TOYHYIO, PALMOHAIBHYIO H
UH(POPMATUBHYIO peub, YMEHHE OTOMpaTh HauboJiee MOAXOAIINE S3bIKOBbIC, CHMBOJIMYECKUE, rpaduieckue
CpeZACTBa AJIsl BBIPAXKEHUS CYKAECHUHN U HATJISAHOTO UX MTPEICTaBICHHUS.

Heo6xomuMbIM KOMITOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCS 001Ie€ 3HAKOMCTBO



C METOJaMH MTO3HAHUS JICHCTBUTENBHOCTH, TIPEICTABICHNE O IPEIMETE U METOIaX MaTEMAaTHKH, UX OTINYHNA
OT METOJIOB JIPYTUX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 0COOCHHOCTAX MPUMEHEHNS MAaTEeMaTHKU IS
pelleHrs Hay4YHBIX W MPHUKIAIHBIX 3a1ad. Takum oOpa3omM, MareMaTH4ecKoe 00pa3oBaHHWE BHOCUT CBOI
BKJIaJ1 B POpMHpOBaHKE OOIEH KyIbTyphI YeIIOBEKA.

N3yueHne mMaTeMaTHKH TaKXe CIIOCOOCTBYET 3CTETHUECKOMY BOCIHUTAHHIO YeNIOBEKa, MOHUMAHUIO
KPacoOTHI ¥ M3SIIIECTBA MAaTEMAaTHIECKUX PACCYKICHHH, BOCIPUATHIO TEOMETPHUECKUX (POPM, YCBOCHHIO
UJIeH CHMMETPHH.

HEJN N3YYEHUA YYEBHOI'O KYPCA "AJI'EBPA"

Anrebpa sBISIETCS OJHUM U3 ONOPHBIX KypCOB OCHOBHOMW IIKOJIBL: OHA 0OECeunBaeT M3y4eHHUE JPYIrux
JWICIUTUIMH, KaK €CTeCTBEHHOHAYYHOTO, TaK W TYMAaHHTApHOTO ILHKIOB, €€ OCBOCHHE HEOOXOIMMO JUIS
MPOIOJDKCHUST 00pa30BaHUs U B MOBCETHEBHOM KHU3HH. Pa3BuTHe y 00y4arOIMXCsl HAYYHBIX MPEICTaBICHUN
0 MIPOUCXO’KICHUH M CYIIHOCTH alNre0pandeckux adCcTpakiuii, cnocode OTpaxeHHsi MaTeMaTHIeCKOM HayKon
SBJICHUA W TPOLECCOB B MPHUPOAE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJICIHUPOBAHUS B HAyYHOM
NO3HAHUU U B IPAKTUKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHHUS U KAueCTB MBIIUICHUS,
HEOOXOJAMMBIX IS aJanTaiiid B COBpeMEHHOM IH(poBoM obOmecTBe. M3ydeHne anreOpbl eCTECTBEHHBIM
o0Opa3oMm oOecrieurnBaeT pa3BUTHE YMEHUs HaOJI0/aTh, CPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIIJICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS W BBIBOIHI,
dopmynupoBath yrBepkIeHHS. OCBOeHHE Kypca anreOpbl 00ecreunBaeT pa3BUTHE JOIMUYECKOTO MBIIUICHUS
o0yyaroIuxcs: OHU HUCHOJBb3YIOT JEAYKTUBHBIE M MHIYKTHBHBIE pacCyXkaeHus, o0oOIeHue u
KOHKpeTH3aIuio, abctparupoBanue u anajmoruro. OOydeHue anredpe mpeanosaraeT 3HaAuYUTEIbHbI 00BEM
CaMOCTOSITEITEHOW JIeTETFHOCTH 00yJalONIMXCsl, TTOATOMY CAMOCTOSITETIFHOE PEIICHHE 3a7a4 eCTECTBEHHBIM
00pa3oM sIBIISIETCS pealiu3aliel JeaTeIbHOCTHOTO MTPHHIINAIA 00yIeHUSI.

B cTpykType nmporpamMmMsl yueGHOTro Kypca «Anredpa» OCHOBHOM LIKOJIBI OCHOBHOE MECTO 3aHUMAIOT
coJiep KaTeNbHO-METOJMUECKUe TUHUM: «HKcaa u BBIYMCICHU»; «AJIreOpandecknue BhIpaKeHUs;
«YpaBHeHUsT M HepaBeHCTBa»; «DyHkuum». Kaxkpas U3 3TUX COIEPKATENbHO-METOANYECKUX JIMHUI
pa3BUBaeTCd Ha MPOTSDKEHUM TpEX JIET HU3y4YeHMsl Kypca, €CTECTBEHHBIM 00pa3oM IeperuieTasch u
B3aWMOJICHCTBYS C JIPYTHMH €T0 JHHUSAMHU. B Xo/1e u3ydeHus Kypca 0OyqarouiuMcst MTPUXOTUTCS JTOTHUECKH
paccykIarh, UCIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN A3bIK. B CBS3M ¢ 3TUM I1enecoo0pa3Ho BKIIIOYUTH B
nporpaMMy HEKOTOpble OCHOBBI JIOTMKH, MPOHM3BIBAIOIINE BCE OCHOBHBIE pa3fielibl MaTeMaTHYeCKOTro
00pa3oBaHMsl U CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIOLIMMHCA OCHOB YHHMBEPCAJIBHOI'O MAaTEeMaTH4eCKOIro
A3bIKa. TakuM 00pa3oM, MOXKHO yTBEPXKaTh, YTO COAEPIKATEIBHON U CTPYKTYPHOH OCOOEHHOCTBIO Kypca
«AnreOpa» sBISIETCA €ro0 MHTETPUPOBAHHBIN XapaKTep.

Conepxanue TMHUKA «YHucna M BBIYUCICHUS» CIIy>)KMUT OCHOBOM JUIS AJIIbHEHINEro M3y4yeHHUs] MaTeMaTHKH,
CHOCOOCTBYET Pa3BUTUIO Y OOYYAIOIIUXCS JIOTHYECKOTO MBIIUICHHS, (POPMUPOBAHUIO YMEHHUS IMOJIb30BAThCS
QITOPUTMaMH, a TaKKe NMPUOOPETEHHIO MPAKTUUYECKUX HABBIKOB, HEOOXOAMMBIX Ul MOBCEIHEBHOW JKU3HU.
Pa3zButue moHATHS O YMCiIe B OCHOBHOM ILIKOJIE CBS3aHO C PALMOHAIBHBIMU U UPPALMOHAIBHBIMHU YUCIIAMH,
(GbopMHpOBaHUEM TPENCTABICHUH O JCHCTBUTEIIFHOM 4YHCIIE. 3aBEpIICHHE OCBOCHHS YHCIOBOW JIMHUU
OTHECEHO K CTapIIeMy 3B€HYy OO0II[ero 00pa3oBaHusl.

Conepxanue JAByX anreOpandecKux JMHUN — «AnreOpandeckue BBIPAKEHUS» U «YPaBHEHUSA H
HEPaBEHCTBa» CIIOCOOCTBYET (HOPMUPOBAHHIO Y 00yUArOIUXCs MaTEMaTHUECKOTO anmnapaTa, He00X0AUMOro
JUIs peLeHUs 3a/1a4 MaTeMAaTUKU, CMEXKHBIX IIPEIMETOB U MTPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4. B ocHOBHOM
HIKOJIe Y4eOHBbIH MaTepuan IpynnupyeTcs BOKPYT PAallMOHAIBHBIX BBIpaKEHUH. Anredpa JEeMOHCTPUPYET
3HAYeHHWE MATeMaTHKH KakK sI3bIKa JUISI TIOCTPOCHUS MaTEeMAaTWYECKHX MOJIENICH, ONMMCAHMs MPOIECCOB H
ABJIGHUH peasbHOro Mupa. B 3agaum o0ydeHust anreOpe BXOAAT TaKXKe JAajbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO MBIIIIEHUS,, HEOOXOJUMOIo, B YaCTHOCTH, JUIsI OCBOCHMS Kypca HH(POPMATUKU, U
OBJIaJICHUE HAaBbIKAMU JIETYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHne CMMBOJIBHBIX (JOPM BHOCHUT CBOM



cneunuyeckuil BKJIa B pa3BUTHE BOOOPaKEHUs, CIOCOOHOCTEH K MATEMaTUYECKOMY TBOPYECTBY.
Conepxanue (GyHKIMOHANBHO-TPaQUUIECKON JIMHUM HAIeeHO Ha MOJy4YeHHE LIKOJbHUKAMM 3HaHWUHU O
(GYHKIUMSIX Kak BaKHEWIIeH MaTeMaTW4ecKOW MOJENW Ui ONHCAaHHs M HCCIEeNIOBAaHUS pPa3HO OOpa3HBIX
IPOLIECCOB W SIBIICHWH B NpHpoe M oOmecTBe. M3ydeHne 3TOro MarTepuaia CIIOCOOCTBYET Pa3sBHTHIO Y
o0yJaromuxcss yMEHHs WCIOJIb30BaTh pPA3UYHBIE BBIPA3UTEIbHBIE CPEICTBA S3bIKA MATEMaTHKA —
CIIOBECHbIE, CHUMBOJIHMYECKHE, Tpaduyeckue, BHOCHUT BKJIAJ B (OPMHPOBAHME TIPEACTABICHUN O pOIHU

MAaTCMAaTUKHU B PAa3BUTUU HUBUJIN3AIUN U KYJIBTYPBL.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

CornacHo yueOHOMY IUIaHy B 7 KJlacce U3y4aercsi yueOHbli Kypce « Anredpa», KOTOPBIA BKIIOYAET
CJIEYIOIIIME OCHOBHBIE Pa3/IeTibl coJiepkaHus: «Uncna v BEIYUCICHUS, K AITeOpanyecKue BBIPAKECHUY,
«YpaBHeHUs U HepaBeHCTBa», «DyHKIMNY». Y4eOHBIH M1aH Ha U3y4YeHue anreOpsl B 7 KilaccaXx OTBOJIUT 3

y4eOHBIX Yaca B HEJEIO.



COJAEP/KAHUME YYEBHOTI'O KYPCA "AJI'EBPA"

Yuciaa ¥ BBIYUCJIEHUA

PanmonanbsHble yncia.

JlpoOu OOBIKHOBEHHBIE U IECSITUYHBIE, IEPEX0] OT OAHOM (popmel 3amucu npodeit k apyroi. [lonstue
paLMOHATILHOT'O YHCIIA, 3aIIUCh, CPABHEHHUE, YIOPSI0OUYMBAHUE PALIMOHATBHBIX YHcel. ApudmeTrnueckue
JIeWCTBUS C pallMOHATIBHBIMY YHclIaMU. Perenue 3a1ad U3 peajibHON MPAKTUKU HA YacTH, HA APOOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeleM: ONpeeNieHHe, MpeoOpa3oBaHue BBIPAKEHHH Ha OCHOBE
onpezaeneHus, 3anuch 0onbInx yrcel. [IponeHTsl, 3anuck TpoLEeHTOB B BUAE ApoOu U Apodu B BUJIE
IIPOLIEHTOB. Tpy OCHOBHBIE 33/1a4M HA MPOLEHTHI, PELICHUE 3a7a4 U3 PEAIbHOU PAKTUKU.

IIpuMeHeHre IPU3HAKOB JEIMMOCTH, Pa3IoKEHUE HA MHOKUATEIIN HATyPAJIbHBIX YKcell. PeanbHble

3aBHUCHUMOCTH, B TOM YUCJIC IIpAMas U 06paTHa;1 IMPOMNMOPHIUOHATIBHOCTH.

AureOpanyecKkue BbIpaKeHust

IlepemeHHbIE, UNCIIOBOE 3HAYEHNUE BBIPAKEHUS C IIEPEMEHHOM. J[OITyCTUMBIE 3HAYEHHUS IEPEMEHHBIX.
[TpeacraBieHne 3aBUCUMOCTH MEX/y BeIMYMHAMU B BUJIE (popmyiibl. Beruucnenus no gpopmyiam.
[TpeoGpa3oBanue OyKBEHHBIX BBIPAXKEHUH, TOXKIECTBEHHO PaBHbIE BBIPAXKEHUS, IIPaBUIa IPeoOpa30BaHUs
CYMM U IIPOM3BEIEHUH, IPaBUia PaCKPBITUS CKOOOK M MPUBEIEHUS OJOOHBIX CllaraeMbIX.

CBolicTBa CTENEHU C HaTypaJIbHBIM I10Ka3aTEIEM.

Opnowienbl U MHOrowieHsl. CreneHb MHorowieHa. CoKeHue, BBIYUTAHHE, YMHOKEHUE MHOTOUJIEHOB.
DopMyJIbl COKPAIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBI M KBaJpaT pasHocTH. DopMyiia pa3HOCTH KBaJpaTOB.
PaznoxeHne MHOTO4JICHOB HAa MHOKUTEIH.

YpaBHeHus

VYpaBHeHUE, KOPEHb ypaBHEHMs], IPaBUiIa IpeoOpa3oBaHusl ypaBHEHHs, PABHOCUIBHOCTb
ypaBHeHUH. JIMHENHOE ypaBHEHHE C OJTHOM NTEPEMEHHOM, YNCII0 KOPHEN JTMHEHHOTO YPAaBHEHMS, pELIEHUE
JTUHEHHBIX ypaBHeHUH. CocTaBlieHHEe ypaBHEHUH M0 YCIOBHIO 3a7auu. PelieHne TeKCTOBbIX 3a/1a4 ¢
MOMOIIBIO ypaBHeHUH. JIMHeliHOe ypaBHEHHE C IBYMS IEPEMEHHBIMHU U ero rpaduk. Cucrema IByX
JMHEWHBIX YPaBHEHUH ¢ IByMsI IEpeMEHHbIMU. Pelienne cucteM ypaBHEHHH ciocoOOM MOJICTAHOBKH.
[Tpumepsl peleHus TEKCTOBBIX 3a/1a4 € [IOMOILBIO CUCTEM YPABHEHUM.

Koopaunartel u rpagpuku. @yHKUMU

Koopaunara Touku Ha npsiMoi. UuciioBele MpOMeXyTKH. PaccTossHMEe MEX Ty IBYyMSI TOUKaMU
KoopauHaTHOH mipsiMoit. [IpsmoyronsHas cucrema koopauHat, ocu Ox u Oy. AGcicca U opuHaTa TOUYKH
Ha KOOpAWHATHOM miockocTH. [Ipumeps! rpadukos, 3a1aHHbIX GopMysiaMu. YTeHne rpa@KoB peanbHbIX
zaBucumocTteid. [lonstre pynkumu. I'paduk pynkmum. CoiictBa dynkumii. Jlunelinas Gynkuus, e€ rpaduxk.

I'padux pynkmuu y= IxI. I'paduyeckoe pemieHre TMHEHHBIX YPAaBHEHUH U CHCTEM JIMHEWHBIX YpaBHEHUI.



INTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIbTATBI

OcBoenne yueOHOro Kypca « Anredpbl» JOKHO 00eCeunBaTh JOCTHKEHUE HA YPOBHE OCHOBHOTO OOIIIEro
00pa3oBaHUs CIEAYIOUINX JMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTeNbHbIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS IPOrPaMMBbl yUeOHOTO Kypca « Aredpa» XapakTepUu3yroTCs:

IMaTpnoTnyeckoe BOCIUTAHME:

MPOSIBJICHUEM MHTEpeca K MPOIUIOMY M HACTOSAIIEMY POCCUMCKON MaTeMaTHUKU, IEHHOCTHBIM OTHOIIICHHUEM
K JOCTHXKECHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOW MAaTEMAaTHUYE€CKOM LIKOJIbI, K UCIIOJIb30BAaHUIO ITUX
JOCTHKEHHH B IPYTUX HAayKaX U MPHUKIATHBIX cepax.

I'pa:knanckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00S3aHHOCTEN rpaskJaHIHA U peaiu3allii ero npas, IPeICTaBICHUEM O
MaTEeMaTUYECKUX OCHOBaX (DYHKITMOHUPOBAHUS PA3THMYHBIX CTPYKTYP, SIBJICHUM, MPOIEAYP TPAKITAHCKOTO
o0rmiecTBa (BEIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBIO K 00CYKICHUIO STUYECKUX TIPOOJIEM, CBSI3aHHBIX C
MPaKTUYECKUM MPUMEHEHHEM JIOCTUKEHUN HAyKU, OCO3HAHUEM BaXKHOCTH MOpPaJlb- HO-3TUUECKHUX
MIPUHLMUIIOB B JIEATEIBHOCTH YUEHOTO.

TpynoBoe BocnuTanue:

YCTAaHOBKOW Ha aKTMBHOE YYaCTHE B PEIICHUN MPAKTUUECKHUX 3a/1ad MaTEMaTHIECKON HAIPaBJICHHOCTH,
OCO3HAaHHEM BaXHOCTU MAaTeMaTHIECKOT0 00pa30BaHUs HA IPOTSHKCHUH BCEH KU3HU JUIS YCIIEITHON
po(heCcCUOHATLHOM IS TENILHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHUIA;

OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHUEM HHAWBUIyaIbHON TPAeKTOPUU 00pa30BaHM U KU3HEHHBIX TJIAHOB
C YYETOM JINYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH.

JcTeTnyecKoe BOCIIMTAHME!

CIIOCOOHOCTBIO K SMOITMOHATILHOMY M ACTCTHUYECKOMY BOCIIPUATHIO MATEMATHYECKUX 00BEKTOB, 3134,
pELIeHUH, pacCyXIeHUI; YMEHUIO BUJIETh MaTEMAaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOIr0 MO3HAHUS:

OpHUEHTAIIMEH B IEITEIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEJCTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHs YEJIOBEKa, IPUPOJIBI U 00IIeCTBA, TIOHUMAaHNEM MaTeMaTHYeCKONH HAyKH KaK
chepsl YeIOBEUECKOU NeATeIbHOCTH, ITAMOB €€ Pa3BUTUS U 3HAUMMOCTH JIJISl Pa3BUTHSI LIMBUIIN3AIINN,

OBJIQJICHUEM SI3BIKOM MaTeMaTHUKU U MAaTEMaTHYECKON KyIbTYpOH Kak CpeJICTBOM ITO3HAHUS MUPA;

OBJIQJICHUEM MPOCTEHIIIMMHI HAaBBIKAMU UCCIIEA0BATENBCKOM ACSITEIbHOCTH.

dusnyeckoe BOCHUTaAHUE, GopMHUPOBaHME KYJIbTYPbI 310POBbS M 3MOLMOHAJIBHOT0 0JIarOMOIyYHsi:

TOTOBHOCTBIO IPUMEHSTh MaTEMaTUUYECKUE 3HAHNS B UHTEPECAX CBOETO 3/10POBBS, BEACHUS 310pPOBOTO
o0pa3za K13HH (3J0POBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATHN U OTIBIXA, pEryapHas pundeckas
AKTUBHOCTD);

c(hOpMUPOBAHHOCTHIO HaBbIKa PeIICKCUH, IPU3HAHUEM CBOETO IMIpaBa Ha OIMUOKY M TaKOTO K€ MpaBa
JIPYroro 4enoBeKa.

JKOJI0rHYecKOoe BOCIIUTAHHE:

OpHUeHTalllel Ha IPUMEHEHNE MaTeMaTHYeCKIX 3HAHUM JUIsl pellieHus 3a4a4 B 00J1aCTU COXPaHHOCTH
OKPY>KaIOIIeH Cpeibl, TIIAHUPOBAHUS TTOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX TTOCIIEACTBUHN ISl OKpYKaroIen
cpenpl;

OCO3HaHUEM II00AILHOTO XapaKkTepa IKOJIOTUYECKUX MPOOIIeM U Iy TEH UX PeIIeHHS.

JIN4YHOCTHBIE pPe3y/IbTaThl, 00ecNeYnBAKIINE ATANTANUI0 00y4aK0IIerocsi K U3MeHS I INMCS
YCJOBHUSIM COIMAJIBHOM U IPUPOIHOI Cpeabl:

— TI'OTOBHOCTBIO K I[GI\/JICTBI/HIM B YCJIOBHUAX HGOHpeI[eJ'IéHHOCTI/I, MOBBINICHUIO YPOBHSA CBOCH



KOMIIECTCHTHOCTH Y€PE3 MPAKTUUYCCKYIO ACATCIIBHOCTD, B TOM YHUCJIC YMCHUEC YUYUTHCA Y APYTUX J'IIOI[GI\/'I,
HpI/IO6peTaTI> B COBMECTHOM ACATCIIBHOCTU HOBBIC 3HAHUW, HABBIKW U KOMIICTCHIIMM U3 OIIbITA APYTUX;

— Heo0XOJUMOCThIO B (DOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM Uncie GOpMyIHpoBaTh UIEH, TOHATHUS,
THIIOTE3bl 00 0OBEKTaX M SABJICHHIX, B TOM YHCIIE paHee He U3BECTHBIX, 0CO3HABATH JCPHUIIUTHI

COOCTBEHHBIX 3HAHUM U KOMHGTCHTHOCTGIZ, IJIaHUPOBATb CBOE Pa3BUTHUC;

— CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIUIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIUIO KaK
BBI30B, TPEOYIOIUI KOHTPMED, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U ACUCTBUS, (HOPMYIUPOBAThH
Y OIICHUBATh PUCKU U MOCIEACTBHS, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

MCTaHpCILMeTHBIC PE3YIbTAaThl OCBOCHUS IPOTrPaMMBbI y‘-IC6HOFO Kypca ((AHFC6pa)) XapaKTCPUZYIOTCA

OBJIQICHUEM YHUBEP CATIbHLIMU NO3HABAM ENIbHBIMU OCUCMBUAMU, YHUBEPCANbHLIMU KOMMYHUKAMUGHBIMU

OeticmeUusMU U YHUBEPCAIbHLIMU PEYIAMUSHBIMU OeliCNEUAMU.

1) VYuueepcanvnvie noznasamenvhsle oeticmsus obecneuusaiom Gopmuposanue 6a306vix KOCHUMUBHbIX

npoyeccos 06y1¢a}0u;uxc;z (OCGOEHMQ Memoo0o8 No3HAHUSA OKpyoicaoweco Mmupa, NPUMeHerUe 102u4eCKux,

UCCe008amenbCKUX onepayull, ymeHull pabomamsos ¢ ungopmayueti).

Ba3oBble JJornueckue 1eHCTBHUS:

— BBIABIATH U XapaKTEPU30BATh CYIIECTBEHHbIC IPU3HAKN MaTEMAaTHYECKUX 00OBEKTOB, OHATHUH,
OTHOIICHUN MEXJly MOHATUSAMU; GOPMYJINPOBATH ONpPEAEICHHUS MOHATUI; yCTaHABIUBATh
CYLIECTBEHHBIN IPU3HAK KiIaccu(pUKalu, OCHOBAHHUS 1Jis 0000LIEHUS U CpaBHEHUS, KPUTEPUH
IIPOBOJAMMOI0 AHAJIN3A;

— BOCIIPUHUMATb, (POPMYJIHPOBATh U MPEOOPA30BBIBATH CY)KICHUS: YTBEPAUTEIbHBIC U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U O0IIUE; YCIOBHBIE;

— BBIABJIATb MATEMAaTUUCCKHUEC 3aKOHOMEPHOCTH, B3AMMOCBA3U U ITPOTUBOPCUHS B (1)aKTaX, JaHHBbIX,
Ha6J'IIOI[€HI/I$IX " YTBCPXKACHUAX, IIpEAJiaraTb KpUTCPUN [JIA BBIABIICHHUA 3aKOHOMepHOCTCﬁ n

MIPOTUBOPEUUI;

— JACJIaTb BBIBOJBbI C UCIIOJIb30BAHUCM 3dKOHOB JIOTUKH, JCAYKTUBHBIX U UHAYKTUBHBIX

YMOBammquHﬁ, YMOSaKJ'II-O‘IeHI/Iﬁ 110 aHaJIOTHH,

— pa3bupaTh J10Ka3aTeabCTBa MATEMAaTUYECKUX YTBEPKACHUN (IIPSIMbIE U OT MPOTUBHOTO), MPOBOINUTH
CaMOCTOSTENIbHO HECTIOXKHBIE JOKA3aTeIbCTBA MaTEMaTHUECKUX (PaKTOB, BHICTPAWBATh apryMEHTALIUIO,
MPUBOAMUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

— BBIOMpaTh croco0 perieHus: yueOHoM 3a7a4un (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BbIOMpPATh Hanboee NOAXOAIINN C yUETOM CAaMOCTOSTENILHO BBIIETIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKHe NeiicTBUA:

— HCIIOJIB30BaTh BOMPOCH! KaK MCCIIEOBATENLCKAN MHCTPYMEHT MO3HAHUS; (POPMYITHPOBATH BOTIPOCHL,
(uKcupyroue NpoTuBOpedre, MpodiieMy, CAMOCTOSITEIFHO YCTaHABINBATh HCKOMOE U TJAHHOE,
(bopMHpOBaTh THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUI0, MHEHUE;

— TPOBOMTH IO CAMOCTOSATEIBHO COCTABJICHHOMY IJIAHY HECJOKHBIH SKCIIEPUMEHT, HEOOJIbIIOE
HCCJICIOBAHKE IO YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOr0o 00bEKTa, 3aBUCHMOCTEH 00bEKTOB
MEXIy COOOM;

— CaMOCTOSITEeNLHO (POPMYITHPOBATH 00OOIIECHHUS U BBIBOBI 110 PE3yIbTaTaM MPOBEAEHHOTO



HaOJIIOICHUS, HCCIICIOBAHUS, OIICHMUBATh IOCTOBEPHOCTH IMOJTYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB H
00001IEHNIH;

— IPOTrHO3UPOBATHE BO3MOKHOC PAa3BUTUC ITPOLECCA, a TAKIKC BBIABUTaTh IIPCAINIOJIOKCHUA O €T0
Pa3BUTHUH B HOBBIX YCJIOBUSAX.

Padora ¢ ungopmanmeii:

— BBIABJISATH HEJIOCTATOYHOCTD U U30BITOYHOCTh HH(POPMAIIMH, TAHHBIX, HEOOXOUMBIX JIJIS PEIICHHS
3a/1a4H;

— BBIOMpATh, AHATTU3UPOBATH, CUCTEMATH3HPOBATh U UHTEPIIPETUPOBATH HHPOPMAITUIO Pa3THUHBIX
BUJIOB U ()OPM IPECTABIICHHUS;

— BBIOMpaTh hopMy IpeacTaBaeHHs HH(OPMALIMK U HILUTIOCTPUPOBATH PEIIaeMble 33/1a4l CXEMaMH,
IuarpaMMaMy, HHOM rpaduKoi 1 UX KOMOMHAIUSAMY;

— OIIEHMBATh HAJAEKHOCTh MHPOPMALIMH 110 KPUTEPUSAM, MPEITIOKEHHBIM YUUTEIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITENHHO.

2) VHusepcanvHble KOMMYHUKAGMUBHBLE OelicmEUsi 00eCnedusarm chopmMupoO8aHHOCHb COYUANLbHBLX
HABBLIKOB 06)/'{61}01/{41/1)60}1.
Oo0menue:

— BOCIIPpUHUMATh U q)OpMyanOBaTI) CYXKIACHUA B COOTBCTCTBHUU C YCIOBUAMU U LCTIAMU O6HI€HI/I$I;
SICHO, TOYHO, 'PAaMOTHO BBIPaXXaTb CBOIO TOYKY 3PpCHUSA B YCTHBIX U IUCbMCHHBIX TCKCTAX, 1aBATh

MOsCHCHUA 110 XO4Yy pCHICHUA 3a1a4i, KOMMCHTUPOBATDH HOHy‘-IGHHLIfI PE3YyJIbTAaT,

— B X0JIe 00CyKJIeHU 33]]aBaTh BOMPOCHI MO CYILIECTBY 00CYKaeMOI TeMbl, TPOOIEMBbI, pelIaeMoil
3aJjauyl, BHICKA3bIBATh U/I€U, HAIICJICHHBIE HA TIOUCK PELIEHHUS; COITOCTABIISITh CBOU CYXKAECHUS C
CYKACHUSIMU JPYTUX YYACTHUKOB JlManora, oOHapy>KuBaTh pa3jinyie U CXOJCTBO MO3ULUI; B
KOPPEKTHOH opme popMyIHpOBaTh pa3HOTIACHS, CBOU BO3PAKCHHUS;

— MPEACTaBIATH PE3YJIbTATHI PEIICHUS 3a7aud, YKCIIEPUMEHTA, UCCIIE0BAHMS, IPOEKTA;
CaMOCTOSTENILHO BHIOMpPATh (hOpMaT BBICTYIUICHUS C YYETOM 3a7a4 MPE3CHTALUMHU U OCOOCHHOCTEH
ayJTUTOPHUH.

CoTpyaHu4ecTBo:

— IIOHUMATh U HUCII0JIb30BaTh NPCUMYIICCTBA KOMaHI[HOfI n I/IH,HHBI/IHyaJIBHOfl pa6OTBI Ipu pCUICHUHA
y‘-IC6HLIX MAaTEMAaTUYCCKUX 3a4a4,

— TPUHUMATH L[E1b COBMECTHOMU JESITeIbHOCTH, TUIAHUPOBATh OPTaHU3AI[UI0 COBMECTHOM paboThI,
pacnpenensaTh BHABI paboT, TOTOBapUBaThCs, 00CYKAATh MPOIECC U Pe3yIbTaT paboThl; 00001IaTh
MHEHHS HECKOJBKUX JTIOEH;

— Yy4YacTBOBAaTh B IPYIIOBBIX (popMax padboThl (00CYkeHHUS, 0OMEH MHEHUSIMU, MO3TOBBIE IITYPMBI U
ap.);
— BBINOJIHATH CBOIO YacTh pabOTHl M KOOPAUHUPOBATH CBOM JACUCTBUS C APYTUMH WIEHAMU KOMaH/Ibl;

— OIICHMBATh KaueCTBO CBOETO BKJIAJa B OOLIUI MPOAYKT MO KPUTEPHIM, CHOPMYITHUPOBAHHBIM
Y4aCTHUKAaMU B3aMMOJCHCTBHUS.

3) Vuusepcanvuvie pecyniamuensie Oeticmaus 0b6ecneuusarom GopmMuposanue CMolCI08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranm3anus:



CaMOCTOSITENTLHO COCTABIISATH TUIaH, alTOPUTM PEIlIeHUs 3a7auu (MU €T0 4acTh), BRIOMPATh CIIOCO0
pelIeHus ¢ y4ETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHHUH ¢ y4€TOM HOBOI HH(pOpMAIIIH.

CaMOKOHTPOJIb:

— BJIJIETh CIIOCO0AMM CaMOITPOBEPKH, CAMOKOHTPOJIS MPOLIECCa U Pe3yJIbTaTa PelIeHUs
MaTeMaTUYECKOH 3a7auu;

— HOPCABUACTD TPYAHOCTH, KOTOPLIC MOT'YT BOSHUKHYTD IIPpU PCIICHUHN 3a1a4, BHOCHTb KOPPCKTUBLI B

JACATCIBbHOCTh HA OCHOBC HOBBIX 06CTO$IT€J'IBCTB, HaﬁjleHHBIX OIHI/I6OK, BBISIBJICHHBIX pr&HOCTeﬁ;

— OIICHUBATh COOTBETCTBHE PE3yJIbTaTa ACATEIbHOCTH MTOCTABICHHOM 1IEJIA U YCIOBUSM, OOBSICHATD
MIPUYUHBI TOCTHKEHUS WIIA HEOCTIKEHUS 1IEJIH, HAaXOAUTh OIHUOKY, TaBaTh OLIEHKY IPHUOOPETEHHOMY

OIIBITY.

IMPEJMETHBIE PE3YJIbTATBI

OcBoenne yueOHOTO Kypca «Anredpay 7 Kinacc JOIKHO 00ecreunBaTh JOCTHKEHHIE CIAEAYIONTIX
MpEeIMETHBIX 00pa30BaTENbHBIX PE3yIbTATOB:

Yuciia ¥ BBIYUCJICHUA

HaxonnTh 3Hau€HMs YMCIOBBIX BBIPAXKEHUI; IPUMEHATh pa3HO0Opa3Hble CIIOCOObI U MPUEMBI BBIUMCIICHUS
3HA4YE€HUH IPOOHBIX BBIPAKEHUH, COEpKAINX OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexonuTk OT 01HOM OPMBI 3aIIKCH YHCEN K APYroi (IpeoOpa3oBbIBaTh IECATUUHYIO ApOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JAECATHYHYIO, B YACTHOCTH B OECKOHEYHYIO ICCATUYHYIO APOOB).

CpaBHUBATh U YIIOPSIOYMBATH PALlMOHAIBHBIE YUCIIA.

OKpyrasTh yucia.

BBINONHATE NPUKUAKY M OLIEHKY PEe3yJIbTaTa BIYUCICHUHN, OLICHKY 3HAU€HHH YMCIOBBIX BBIPAKCHHH.

BhINONHATE AEHCTBUS CO CTENEHAMU C HaTYPaJIbHBIMU [10KA3aTEISIMH.

[IpuMeHsATh MPU3HAKU JETMMOCTH, PA3JI0KEHNE HA MHOYKUTENIN HATYPaJIbHBIX YHCET.

Pemarp nmpakTHKO-OpUEHTHPOBAHHbIE 33/1a4H, CBA3aHHBIE C OTHOLIEHHEM BEJIUYNH,
IIPONOPLUOHAIILHOCTBIO BEJIMYMH, ITPOLIEHTAMU; HHTEPIIPETUPOBATH PE3YJIbTAThl PEIEHUS 33434 C Y4ETOM
OrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU PACCMaTPUBAEMBIX OOBEKTOB.

Anre6panyecKkue BbIpaKeHUs!

Hcnonp30Bath anredpandeckyro TEPMHHOJIOTHIO U CHMBOIIUKY, TPUMEHSTH €€ B IPOILIECCE OCBOCHHUSI
y4eOHOTr0 MaTepuaia.

HaXOI[I/ITI) 3HAYCHUA 6YKBGHHI)IX BI)Ipa)KeHI/II;'I IIpH 3aJaHHBIX 3HAYCHUAX IICPCMCHHBIX.

Brimoaaare HpeO6pa30BaHI/I$I LEJIOTO BBIPAKCHUS B MHOTOYJICH TPUBCACHHUEM HOI[O6HI>IX cJlaracMabIX,
PaCKpBITHEM CKOOOK.

BBImonHATE yMHOKEHUE OJTHOUJICHA Ha MHOTOYJICH U MHOTOYJICHa HA MHOTOWIEH, TPUMEHATH (POPMYJIBI
KBaJ[paTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCymiecTBIATh Pa3IoKEHHE MHOTOWICHOB HA MHOXKUTEIN C MIOMOIIIBIO BEIHECEHHS 32 CKOOKH O0IIEeTo
MHOXHTEJSI, TPYTIITAPOBKA CIIaraeMbIX, TPUMEHEHHsI (POPMyYIT COKPAIEHHOTO YMHOXKCHHS.

HpI/IMCHﬁTb HpeOGpa?:OBaHI/ISI MHOT'OYWICHOB JIs1 pCIICHUA PA3JIMYHBIX 3a4a4 U3 MAaTCMATUKU, CMCKHBIX
IPEJIMETOB, U3 PEATLHOMN MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTETICHEH C HATYPaTbHBIMU ITOKA3aTENSIMH IS IPeoOpa30BaHUs BRIPAKCHUH.

YpaBHeHUS H HEPABEHCTBA



Pemiate nuHelHbIE ypaBHEHUS C OJHOM MEPEMEHHOM, MPUMEHsIS TpaBuIa Mepexo/ia OT UCXOAHOIO
YpaBHEHHUS K paBHOCUILHOMY eMy. [IpoBepsTh, ABIIIETCS JIM YUCIIO KOPHEM YpPaBHEHHUS.

[IpumensTs rpaduyeckue METOAbl IPU PELICHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.

[TonGupate npuMeps! map YUCE, SBISIOMINUXCS PEIIeHUEM JMHEHHOr0 ypaBHEHUS C ABYMS IEPEMEHHBIMH.

CTpouTh B KOOPAWHATHOH IJIOCKOCTU TpadyK JMHEHHOTO YpaBHEHUS C ABYMS IIEPEMEHHBIMU; MOJIb3YSCh
rpaduKoM, TPUBOIUTH MPUMEPHI PEIICHUS YPABHEHHSI.

Pemath cuctemMbl IBYX TMHEWHBIX YPaBHEHUN C IBYMS IIEpEMEHHBIMU, B TOM YHCIe TpadhUIECKH.

CocTaBisiTh U pemiaTh JUHEHHOE YPAaBHEHUE WJIM CUCTEMY JIMHEUHBIX YPABHEHUH O YCIOBUIO 33/1a4H,
HHTCPIPETUPOBATE B COOTBETCTBHU C KOHTCKCTOM 3aja4n HOJIy‘-IGHHBIﬁ pE3yibTar.

Koopannatel u rpagpukn. @yHKkuuu

N300pakaTh Ha KOOPAMHATHON MPSIMOM TOUKH, COOTBETCTBYIOIME 3alaHHBIM KOOpAUHATAM, JIy4H,
OTPE3KH, MHTEPBAJIBI; 32 MMMCHIBATH YHNCIOBBIC IPOMEXKYTKU Ha alreOpandecKoM si3bIKe.

OTmeyath B KOOPAMHATHOMN IJIOCKOCTH TOYKH T10 3a/IaHHBIM KO OpAWHATaM; CTPOUTH IpauKu JTUHEHHBIX
¢yukuuit. Ctpouts rpapux Gynkiuu y= | xI.

OnuceIBaTh ¢ MOMOLIbIO PYHKIUI U3BECTHBIE 3aBUCUMOCTH MEX/TY BEJIMYMHAMU: CKOPOCTh, BPEMs,
paccTosiHuE; 1IeHa, KOJINYECTBO, CTOUMOCTD; IPOU3BOJUTENBHOCTD, BpeMs, 00bEM paboThI.

Haxoauts 3HaueHue pyHKIMU 110 3HAUEHUIO €€ apryMeHTa.

[Tonumars rpadudeckuii crioco0 npeacTaBieHs U aHATN3a HHPOPMAIH;H3BJIEKATh K HHTEPIIPETUPOBATh
UHPOPMALIMIO U3 TPAPUKOB PeabHBIX MPOLIECCOB U 3aBUCUMOCTEH.



Copnep:xaHue y4eOHOI0 nmpeamMera.

1. Boipa:xkenusi. To:xknecTBa. YpaBHenus. (22 4)

Uucnosele BblpaxkeHUs. BoipaxeHus ¢ nepemeHHbIMU. CpaBHEHHE 3HaYeHHMM BbIpakeHuM. CBolicTBa AeHCTBUN
Haj yuciamu. ToxaecTBa. ToXkaeCTBEHHBIE MPeoOpa30BaHMs BBHIPAKECHHH. YpaBHEHHUE U €ro KOopHU. JImHelHoe
ypaBHEHHE C OHON mepeMeHoil. Pemenue 3agay ¢ moMotpio ypaBHeHui. CpenHee apudMeTHIecKoe, pa3mMax u
Mo/1a MeinaHa Kak CTaTUCTUYECKas XapaKTepUCTUKA

2. ®yukuuu. (11 gacos).

Uro Takoe pyukuus. Beraucnenue 3Hauenuit pynkiuu no hopmyne. ['paduk dynkuuu. [Ipsmas nponopuroHaib-
HOCTh 1 ee rpaduk. JIuneitnas GpyHKIus u ee rpaduk.

3. CTeneHb ¢ HATYPAJbHBIM NoKa3aTeseM. (11 yacoB)

OrnpezneneHne CTENEHU C HATYpaJbHBIM IMOKa3arejaeM.Y MHOXKEHUE U JelleHue creneHel. Bo3BeneHne B cTeneHb
npousBesieHUs U cTeneHu.OqHousIeH U ero cTaHAapTHBIA BUI.CloKeHUE U BHIYMTAHUE OJHOUJICHOB. Y MHOKEHHUE
oJlHOUJIeHOB. BriHEeceHNe 00IIero MHOXKHTENS 3a CKOOKH.YMHOXEHHE MHOTOWIeHa Ha MHorowieH.Pasnoxxenue
MHOTOYJIEHa Ha MHOKUTEIH CITIOCOOOM TPYIITUPOBKH.

4. dopMyrnbl cOKpaw,eHHO20 yMHOXeHusl. (19 yacos)

BosBenenne B KkBampar CyMMBbl M Pa3HOCTH JIBYX BbIpakeHHil.Bo3BeneHne B KyO0 CyMMBI W Pa3HOCTH JIBYX
BBIPAKEHHI. Y MHOKEHHE Pa3HOCTH JIBYX BBIPAKEHHMI Ha UX CyMMmy.Pa3nokeHue pa3HOCTH KBaJpaTOB Ha MHO-
x)uTenu.PaznoskeHne Ha MHOXKHUTEIH CYMMBI U pa3HOCTH KyOoB.IIpeoOpa3oBaHue 11eJ0r0 BBIPAXKECHHS B MHOTO-
wieH. I IpuMeHeHne pa3nnyHbIX c1oco0OB pa3ioKEeHHsI HA MHOKUTEIH.

5. MHoz2o4neHbI (17 4Yacoe)

MHorouseH U ero cravaapTHbiii Buja. CloXKeHHE M BBIUMTAHUE MHOTOWICHOB. YMHOXXEHHE OJHOWIEHA Ha
MHOTOWIEH. BpIHECeHHEe 00mEero MHOKHUTENS 32 CKOOKH. YMHOKEHHE MHOTOWICHA Ha MHOTOWIeH. Pa3noxenune
MHOTOYJIEHa Ha MHOKUTENIN CIOCOOOM TpYNMUPOBKU. J[0Ka3aTeabCTBO TOKIECTB.

6. Cucmewmbi sluHelHbIX ypasHeHudl. (15 Yacoes).

JluneitHOe ypaBHEHUE C IBYMsI EpEeMEHHBIMU.I paduK THHEWHOTO ypaBHEHUS C JIBYMs TepeMeHHbIMU. CUCTEMBI
JUHEHWHBIX ypaBHEHUH ¢ JIByMs nepeMeHHbIMU.CrnocoO mnojacTaHoBku.CriocoO criokeHus.Pemenne 3amau ¢
MOMOILbIO CUCTEM YPaBHEHHUII.

7. IloBTopenue (10 yacoB). CiioxeHue U BEIYUTAHUE OOBIKHOBEHHBIX APOOEH M CMEIIaHHBIX YHUCET

YMHOXeEHUE U AeneHne apooeit JleicTBUS ¢ OTpUIIaTeIbHBIMU YK CIIaMU. BeIunciaeHre nIpoeHToB.

Oynkuuu. OpHowieHbl. MHorouneHsl @opMysbl COKpPAIIEHHOTO YMHOXEHUsI CHCTEMbl JTMHEHHBIX ypaBHEHUH.
Pemenue 3aia4 Ha ABM)KEHNUE U HA COBMECTHYIO padboTy

III. Temaruyeckoe IIAHKPOBAHUE

Ne 1 Tembl Kypca KoanuectBo KoanuectBo
4yacoB K/ padort
1 | Beipaxenus. ToxaecTBa. YpaBHeHus. 22 2
2 DOyHKINH 11 1
3 | CreneHb ¢ HaTypaJbHBIM IOKa3aTENIEM. 11 1
4 | MHoOro4sieHsl 17 2
5 ®@opMyribl COKpaUEHHO20 YMHOXEHUS. 19 2
5 Cucmembi fuHelHbIX ypasHeHUU. 15 1
6 | IloBTopenue 10 1




INOYPOYHOE IIVIAHUPOBAHHUE

Ne Hata Tema ypoka

1 04.09.2023 | MosTopeHue. [lenumocTb Yncen. [JencTBusi ¢ 06bIKHOBEHHLIMU OPOOSAMM

5 06.09.2023 | MNMoBTOpeHue. [lencteus ¢ gecatTudHbiMu apodsamu. MNonoxntensHble U oTpULaTeNbHble
yucna.

3 07.09.2023 | MNoeToOpeHue. MNponopunn. PelleHne ypaBHEHUN.

4 11.09.2023 | Yncnosble BblpaxeHUs

5 13.09.2023 | BblpaxxeHus ¢ nepeMeHHbIMMU

6 14.09.2023 | BblpakeHns ¢ nepeMeHHbIMU

7 18.09.2023 | CpaBHeHue 3Ha4Y€HNI BblpaXKeHUn

8 20.09.2023 | CeoiicTBa AeNCTBUIN Had YMcnamm

9 21.09.2023 | ToxaecTBa. ToXXAECTBEHHbIE NPE0OpPa30BaHNS BbIPaXXEHUN

10 25.09.2023 | ToxxgecTtBa. ToxaeCTBEHHbIE NPeobpa3oBaHmMs BblpaXKeHWUI

11 27.09.2023 | KoHTponbHas paboTta Ne 1 no teme"BblpaxeHus n Toxgectsa"

12 28.09.2023 | AHanus KOHTponbHoN paboTel. PelweHne 3agav

13 02.10.2023 | YpaBHeHUE 1 ero KopHu

14 04.10.2023 | JIuHeWHOe ypaBHEHWE C OOHON NepeMeHHON

15 05.10.2023 | JluHerHOe ypaBHEHNE C OOHOW NEepeMeHHOMN

16 09.10.2023 | PelueHune 3aga4y C NOMOLLbIO YpaBHEHWUI

17 11.10.2023 | PelueHne 3aay C NOMOLLbIO YpaBHEHNIA

18 12.10.2023 | PelueHne 3aay C NOMOLLbIO YpaBHEHNIA

19 16.10.2023 | CpegHee apudmeTmyeckoe, pasmax, Moaa.

20 18.10.2023 | CpegHee apudmeTmyeckoe, pasmax, Moaa.

21 19.10.2023 | MegmaHa Kak cTaTucTMdecKas XxapakTrepucTuka

22 23.10.2023 | MeaunaHa Kak cTaTucTMyeckasl xapakrepucTuka

23 25.10.2023 | MeauaHa KaK CTaTUCTHYECKAsl XapaKTePUCTHKA

24 | 08.11.2023 | KonTposabHas padora Ne 2 o reme "YpaBHeHus"

o5 09.11.2023 AHanu3 KOHTPOIBHOH paboTsl. 1m.11. @opmysl (U3 pyopukn « /1 TeX, KTo X0UeT 3HaTh
0OJIBIIIEY )

26 13.11.2023 | Yto Ttakoe PyHKIIHSI

27 | 15.11.2023 | BpryrcaeHne 3HaueHU QyHKIIUY 110 GopmyIie

28 | 16.11.2023 | BpryncaeHue 3HaueHU QPyHKIUH 110 Gopmyie

29 20.11.2023 I'padux q)yHKHI/H/I

30 | 22.11.2023 | I'paduk pyHKIUH

31 | 23.11.2023 | [IpsiMasi mpONOPLUMOHATIBHOCTb U €€ rpaduK

32 | 27.11.2023 | TIpsiMasi mpONOPLUUOHATIBHOCTb U €€ Irpaduk

33 | 29.11.2023 | JIunerinas GyHKIWMS U ee rpaduk

34 | 30.11.2023 | JIuneiitnas GyHKIWMS U ee rpaduK

35 | 04.12.2023 | KontposabHasg padora Ne 3 o Teme" DyHkimn"

36 | 06.12.2023 AHaM3 KOHTPOIBHOM paboThl. 1m.17. 3aganue GyHKIIUU HECKOIBKUMH (POopMyIaMu

o (13 pyOpuku «J1is TeX, KTO X04€eT 3HaTh OOJIBIIE))

37 | 07.12.2023 | OnpepeseHne CTENCHH C HATYPAJIbHBIM IIOKa3aTeaeM

38 | 11.12.2023 | YMHOKEHHE U IEJCHHE CTCICHEH

39 13.12.2023 | Bo3BeaeHUE B CTEIIEHb IPOU3BEACHUS U CTEIICHU

40 14.12.2023 | Bo3BeieHUE B CTEIEHD IPOU3BEACHUS H CTEICHH

41 18.12.2023 | QmHOYIEH M €r0 CTaHAaPTHBIA BU

42 20.12.2023 | YMHOK€EHME OJHOWICHOB. BO3BEIeHNE OJHOUYJICHA B CTENICHD

43 21.12.2023 | YMHOKEHUE OAHOWIECHOB. BOo3BeeHe OJHOWIEHA B CTENEHD

44 25.12.2023 dynknun y = x° 1 y = x° u ux rpadpuxu

45 | 27.12.2023 | KouTposbHas padora Ne 4 mo teme"CTeneHb ¢ HATypalbHBIM MOKa3arenem"

46 | 28122023 AHanm3 KOHTPOJIBHOHM paboThl. O IPOCTHIX M COCTABHBIX uncnax (M3 pyopuxu «/na

mex, Kmo xouem 3uamo Oobue)




47

MHOroWIEH ¥ €ro CTaHJAPTHBINA BUJT

48 MHOTO4IEH | €ro CTaHIapPTHBIA BUJT

49 Cro)xeHHe ¥ BBIYUTaHHE MHOTOYWICHOB

50 CJ10)KEeHHE ¥ BBIYMTAHHE MHOTOWICHOB

5l YMHOXKEHHUE OJHOWICHA HA MHOTOUJICH

52 YMHOKEHHE OJHOYWICHA HA MHOTOWICH

53 VMHOXEHNE OJHOUYIIEHA HA MHOTOYJICH

54 BriaeceHue o0Iero MHOXKHATEIS 32 CKOOKH.

95 BrireceHre 00111ero MHOXHTEISI 32 CKOOKH

56 KonTponbnas padora Ne 5 o reme"Cymma 1 pa3HOCTh MHOTOWIEHOB. MHOTO4JIEHBI
U OTHOWIECHE!"

57 AHanM3 KOHTPOJIBHOM paboThl. Pemenne 3agau

58 YMHOKEHHE MHOTOWICHA HA MHOTOWICH

59 YMHOKEHHE MHOTOWICHA HA MHOTOUWICH

60 YMHOKEHUE MHOTOWICHA Ha MHOTOWICH

61 PasnoskeHrne MHOTOUJICHA Ha MHOYKHUTEININ CIIOCOOOM TPYIITHUPOBKU

62 PasnoxeHrne MHOTOWICHa HA MHOXKUTEIIU CIIOCOOOM TPYIIITUPOBKU

63 KontpospHas padora Ne 6 mo teme "lIponsBeeHne MHOTOWICHOB"

64 AHanu3 KoHTpoIbHOU paboTel. 1.3 1. Jlenenue ¢ octatkom. (U3 pyOpuku « s Tex,
KTO XOYET 3HaTh 0OJIBIIE))

65 BosBejieHue B KBaIpaT U B KyO CyMMBI M Pa3HOCTH JBYX BBIPAXKCHUN

66 Bo3BejieHHE B KBaIpaT U B KyO CYMMBI M Pa3HOCTH JIBYX BBIPAXKCHUN

67 PasnoxeHrne Ha MHOYKHUTEIH ¢ TIOMOIIBI0 (OPMYIT KBapaTa CyMMBI M KBapaTa
Pa3HOCTH

68 PasnoxeHre Ha MHOYKHUTEIH C TIOMOIIBIO (POPMYIT KBaJpaTa CyMMbI M KBaipaTa
pa3HOCTH

69 PaznoxeHrne Ha MHOYKHUTEIH C TIOMOIIBIO (POPMYIT KBaJpaTa CyMMbI H KBapaTa
Pa3HOCTH

70 YMHOKEHHUE PA3HOCTH JIBYX BBIPAKEHUI HAa X CYMMY

71 YMHOXKEHHE pa3HOCTH JIBYX BhIPAKEHUI HA HX CYMMY

72 PasnoskeHne pa3HOCTH KBaPATOB HA MHOKHTEITH

73 PasnoxeHne pa3HOCTH KBaJpaTOB HA MHOKHUTEIU

74 PaznoxeHrne Ha MHOYKUTEIIH CYMMBI M Pa3HOCTH KyOOB

75 KontposbHast pabota Ne 7 o Teme "®opMyIibl COKpAIIEHHOTO YMHOXKEHHUs"

76 AHanm3 KOHTPOJIBHOU paboThl. Pemenune 3amau

" [TpeoOpa3zoBaHue 1ENOTr0 BhIPAKESHHsI B MHOTOWICH

78 [IpeoOpa3oBaHue 1EITOT0 BBIPAKEHHSI B MHOTOWICH

79 [TpuMeHeHHE Pa3IHYHBIX CITOCOOO0B JIJIsl Pa3JI0KEHUs HA MHOKHTEIN

80 [TpuMeHeHHE pa3IMUHBIX CIIOCOOOB JUISl Pa3JIOKECHUsI HA MHOKUTEITU

81 KonTponbHas pabota Ne 8 mo reme"[IpeobpazoBaHue eNbIX BhIpaKeHHH"

82 AHanm3 KOHTPOJIBHOH pa0boThl. Bo3Benenue nBywieHa B crenens (M3 pyopuxu «/[ns
mex, Kmo xouem 3Hamov 0obuiey)

83 JluneitHOe ypaBHEHUE C IBYMsI IEPEMCHHBIMU

84 ['paduik JTUHEHHOTO YPaBHEHUSI C JIBYMsI IEPEMEHHBIMHU

85 ['paduik TUHEHHOTO YpaBHEHUSI C IBYMsI IEPEMEHHBIMHU

86 CucTeMbl TMHEHHBIX YPAaBHEHUH C ABYMS IIEPEMEHHBIMHU

87 CucTeMbl JIMHCHHBIX YPABHEHUH C ABYMSI IIEPEMEHHBIMHU

88 Crioco0 1moICTaHOBKU

89 Crioco0 moJIcCTaHOBKHU

90 Crioco0 ciioskeHust




91 Croco0 cioKeHust

92 Pemienue 3a/1a4 ¢ MOMOIIBIO CUCTEM YpaBHEHHUS

93 KonTponsnas padota Ne 9 o reme "Cucremsl IMHEHHBIX YPaBHEHUN U X
peuiexnue"

94 Perenue 3a/1a4 ¢ MOMOIIBIO CHCTEM YPaBHEHUS




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Mepsnsik A.T'., Ilononckuit B.B., AAxkup M.C.; nox penakuueii [Togonsckoro B.E., Anre6pa, 7 kiacc,
OO0m1ecTBO ¢ orpaHMueHHON O0TBeTCTBeHHOCTHIO "M3narensckuii nentp BEHTAHA-T'PA®"; AkunonepHoe
obmectBo "M3marenscTBo [IpocBemnienue"” (yriyOieHHOE U3yUEHHE).

METOAUYECKHUE MATEPHAJIBI U1 YYUTEJIA

Mepznsik A.I'., [lononckuii B.b., Slkup M.C.; non penakuueit [logonsckoro B.E., Jlunakrnueckue
Matepuaibl, Anredpa, 7 kiacc, O0IIEeCTBO ¢ OrpaHMYCHHOW OTBETCTBEHHOCTHIO "3 MaTenbckuii IeHTp
BEHTAHA-TPA®"; Axumnoneproe obmiectso "MU3narensctBo [Ipocsemenue";

HNHUP®POBBIE OBPA30OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH HHTEPHET

1. Equnas xoymekuus udpoBbIX
00pa30BaTeIbHBIX PECYPCOB
(school-collection.edu.ru);
2. Poccuiickas aieKkTpoHHAs
mkosa (resh.edu.ru);

. infourok.ru,

. uchi.ru,

. math5-vpr.sdamgia.ru.

. https://oge.sdamgia.ru.

. https:/Ivpr.sdamgia.ru.

. https://uztest.ru.
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O TPOIECCA

YYEBHOE OBOPYJIOBAHUE

CrpaBoYHUKH

Tabau1s!

OBOPYJAOBAHME JJIAA ITPOBEAEHUSA JIABOPATOPHBIX U IPAKTUYECKHUX PABOT
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