MuHHCTEpPCTBO HAYKH M BBICIIIETO 00pa30BaHUs
Poccuiickon denepanmnu

®denepanbHOE rOCYIAPCTBEHHOE OIOIKETHOE
o0pa3oBaTeNbHOE YUPEXKICHHUE BBICIIIET0 00pa30BaHUs
«JloHEeK1 rocy1apCTBEHHbBIN YHUBEPCUTET

®dakynpTeT MaTeMaTUKUA U MTHPOPMAITMOHHBIX TEXHOJIOTHIA
Kadenpa Briciieit MaTeMaTUKA U METOJUKHU TPETIOIaBaHUs MaTEMaTUKU

VTBEPXJIALIO
. IIPOPEKTOP
OOKYMEHT NOAMMUCAH 3NEKTPOHHOM NOANMUCHIO
CepTudukat 03CT1BBABF83E153235592ADEEC463FDD A MaH_IapOB
Bnapeney MALLUAPOB MABE/T AHATO/TbEBUY o
Oevicteutenex ¢ 06.07.2026 no 29.09.2027 «16» arpesd 2026 r.
[omKHOCTb NPOPEKTOP MH

PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI

METOJUKA OBYUEHUS B IPEJMETHOM OBJIACTH 1

YKpyIlHEeHHas rpymnna HarpasBJieHUN 44.00.00 O6pazoBanue U Mearoruueckue HayKu
MOJITOTOBKU
[Tporpamma BeIcIIEro o0Opa3zoBaHus [Tporpamma GakanaBpuata
Harmpasnenue noarotoBku 44.03.05 Ieparornueckoe oOpa3oBaHue
(c nByMst poUISIMU TTOATOTOBKH )
[Tpoduiib NOATOTOBKH Martemaruka u nuHopmaTruka
Kpanuduxanms bakanasp
®dopma 00yueHus Ounas

Pabouas mporpamMma aganTupoBaHa JJisl JIUIL
C OrPAaHUYCHHBIMU BO3MOXXHOCTSIMU 37I0POBbS I MHBAJIA]IOB

Jlonernk 2026
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Pabouas mporpamma nuctuminHsl «MeToauka o0yuyeHusi B mpeaMeTHoii obaactu 1»
U1l oOydJaronuxcst 1mo HampasiaeHuio moarotoBku 44.03.05 Ilemarormueckoe oOpazoBaHue (c
nBymsi npoduisimu moarotoBku) (Ilpoduns: Marematnka um uH(pOpMaTHKa), COCTaBlieHa Ha
ocHoBaHuu @DenepaibHOTO TOCYIAPCTBEHHOTO 00pa30BaTEeIbHOTO CTaHAapTa  BBICHIETO
oOpazoBanusi — OakajaBpuar 10 HanpasiaeHuto noarotoBku 44.03.05 Ilemaroruueckoe
oOpa3oBanue (c AByMsI MpO(UISMU MOATOTOBKH), YTBEP>KIECHHOrO NpHKazoM MUHHCTEpCTBa
oOpa3zoBanus u Hayku Poccuiickoit denepaunu ot 22 despanst 2018 r. Ne 125 (c usm. u gom.),
[lopsinka  opraHu3alM M OCYUIECTBIIEHHS  0Opa30BaTENbHOM  JIEATEIBHOCTH IO
o0Opa3oBaTeNbHBIM IpPOTpaMMaM  BBICIIETO 00pa3oBaHMs — TMporpamMmaM OakajaBpuara,
mporpaMMaM  CHEIMaMTeTa, M[pPOrpaMMaM  MAaruCTpaTypbl, YTBEPXKICHHOIO IPHUKA30M
MunuctepcTBa Hayku U Belciiero oopasosanus Poccuiickoit @enepanuu ot 06 anpens 2021 r.
No 245 (c u3M. 1 J1011.), B COOTBETCTBHH C YYECOHBIM IIJIAHOM, YTBEP)KJICHHBIM YUEHBIM COBETOM
OI'BOY BO «lonl'Y» nns nabopa 2026 rona.

PazpaboTumk:

npodeccop kadeapsl BBICIICH MaTEeMaTHKA

Y METOJIMKHU TIPENOIaBaHHsI MATEMAaTHKH,

JIOKTOD TEeJl. HayK, mpodeccop E.N. Ckada

Pabouas mporpamMMa omo0peHa Ha 3aceqaHuu Kadeapbl BBICIICH MaTEMaTHKA W METOJUKH
NperoIaBaHMsI MATEMAaTUKU
[Tporoxoin ot 09.04.2026 Ne§

3aBenyromnmii kKageapoit E.U. Ckada
COT'JIACOBAHO:

Bpuo nexana daxkynpTeTa MaTeMaTHKH U

UH(POPMALIMOHHBIX TEXHOJIOTUH H.E. Maiuenko
16.04.2026

Y4eOHO-MeTonn4ecKas KoMuccus (paKyabTeTa MaTeMaTHKH 1 HHPOPMAIMOHHBIX TEXHOJIOTHH.
[Iporokon ot 15.04.2026 Ne 3
[Ipencenarens 10.B. AGpamenkoBa

PykoBonuTenr, ~ OcHOBHOW  oOpa3oBaTenbHOMN
pOTpaMMBl, A-p MeA. HayK, Ipod. E.N. Ckaga
16.04.2026
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1. MECTO JUCHUILIUHBI B CTPYKTYPE OGPA30OBATEJIBHOM ITPOT' PAMMBbBI

1.1. TpeGoBanusi K MpeIBAPUTEIHLHOM MOATOTOBKE 00y4YaIOUIMXCsl, NPeaIecTBYIOIHNE
U CONYTCTBYIOIIME TMCIUIIIMHBI, HA KOTOPBIX OCHOBBIBAETCS M3y4YeHHe JAHHOI:

JTUCHUIUIMHBL MporpamMmbl OakanaBpuarta: «lIpakTHKyMm MO pElIeHHI0 MAaTeMaTUYeCKUX
3anau», «Ilcuxomorus», «llemaroruka», «Bo3pacTHas U mnenaroruyeckas ICHXOJIOTHUS,
«OcHOBBI mpoekTHOM aesrenbHOCTHY, «MKT B 00ydeHmn maremaTtuke u uHpOpMartuke» (6
cemectp), «KypcoBas padora 2», «[Icuxonoro-negarornieckie OCHOBbI OOYYCHHSI MaTeMaTHKE
U uHpopMaTHKE», «IBPUCTUKHU B PEHICHUH MaTEMaTHUYECKUX 3a7au».

1.2. TucuUUIINHBI, KYypCcOBble Pa00Thl U MPAKTUKH, JJIsl KOTOPBIX 0CBOEHHE JIAHHOM
AUCHUILIMHBI HE00X0AUMO KaK NMpeAllecTBYIoLIee:

(dbopMHpYET OCHOBY JJIsi OCBOCHHMSI TUCHUMIUIMH OakanaBpuara: «BHekmaccHas pabotay,
«Metomuka o0y4deHus B ipeaMeTHOM obmactu 2y, « MKT B 00ydeHnn MaremaTuke 1 MHPOPMATHKE»
(7 cemectp), «Vcropuss MaTeMaTHKH M MaTeMaTHYeCKOro oOpa3oBaHus», «30paHHbBIE pa3nenb
METONMKM OO0ydyeHus: marematuke», «Meronuka TOATOTOBKM Yy4alllUXcsi K Y4YacTUIO B
MaTeMaTHYEeCKMX KOHKypcaX M onuMnuanax», «TeXHOJOruH 3BPUCTHYECKOTO OO0Y4EHHS»,
«[IpoexTpoBanue U pa3pabOTKa AIEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOBY», UCIIONIB3YIOTCS MPU
HAIUCaHUM KYpPCOBOM pabOTbl 4 W BBITYCKHOW KBaIM(UKAIMOHHOW pabOTB; BO BpeMs
MPOXOXKICHUS CIEAYIONIMX BHIOB MPAKTUK: Y4eOHOH MPAKTUKU: TEXHOJIOTHYECKOH (IIPOEKTHO-
TEXHOJIOTMYECKOW), MPOU3BOJCTBEHHON INPAKTUKU: JIETHEH MEJaroruyeckoi, MpOU3BOJCTBEHHOM
MPAKTHKK: TIearOTUUECKOM MPAKTUKHU 1, IPOU3BOACTBEHHOM MPAKTUKH: TPEITUITIOMHOI.

2. OIMCAHHUE JUCLHHUIIJIMHBI

2.1.00mas xapakTepucTHKA

HanmenoBanme mokasaTeins 3HadeHUE MOKa3aTes

HasBanue ob6pazoBaTenbHON IpOrpaMMBbl 44.03.05 Ilenaroruueckoe oOpazoBaHue
(c IByMSs MPOUIISIMH [TOATOTOBKH )

(ITpomns: MaTemaruka u nHpOpMATHKA)

Iudp 1 Ha3BaHHE B COOTBETCTBUU C
y4€OHBIM TIJITAHOM

b1.b.M7.3. Metoauka oOyueHus B
npeaMeTHOMN obmactu 1

Yacte O6p&30BaTeJIBHOI>'I IIporpaMMabl bazopas yacth

KomnuecTBo 3aUeTHBIX €IUHULL / BCEr0 YacoB 7,5/270

B cnyuwae mnpembsBiaeHus OT OOydyaromerocss WM €ro pojauTes (3aKOHHOTO
MPE/ICTaBUTENS) 3asBIeHUS Ha OOydeHHe MO aJanTUPOBAHHOW 00pa30BaTeNbHOU Mporpamme
BBICIIETO 00pa30BaHUs, MOJKPEIJICHHOTO 3aKIIOYEHUEM IICHXO0JIOT0-MEIUKO-TIe1arornuecKon
komuccun (IIMIIK) wnmu wmenuko-coumanbHOU skcrneptuszbl (MCD) ¢ pexomMeHmanusMu
CO3JaHMSI MHAMBUIYaNbHOM mporpammel peabwinrtanuu u adbwinranuu (WUITPA), nannas
pabouas mporpaMmMa MOXeET OBITh aJanTHPOBaHA C YYETOM HHIWBUIYaTbHBIX OCOOEHHOCTEU
37I0POBBSI 00YJAIOIIETOCH.

2.2.PacnipeiesieHue 4acoB 1o (popMaM U nepuoaaM o0yueHus

OO011ee KOJIMUECTBO YacOB
Dopa 3 § caMoCTOsI-
5| € | nmekuu- | mabopa- | MpPaKTH- | TEIBHOM dopma
00yueHus 2 3 BCETO

5 OHHBIX | TOPHBIX | YECKHX | paboThHI + KOHTPOJIS

KOHTPOJTh
Ounas 3 5 52 26 48 126 9K3aMeH
Ounas 3 6 28 28 88 144 JK3aMeH

Ounas, Bcero 80 54 136 270
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3. HEJA JUCIHHUIIJIUHBbI

Heas aucuumIMHbI: cHOPMHUPOBATE M Pa3BUTh y CTYIEHTOB IpodeccHOHabHbIE
3HAHUS, HABBIKK M YMEHHUsS, KOTOpble OYAYT COCTaBISATH OCHOBY (POPMHPOBAHHUS OCHOBHBIX
BUJIOB JICATENBHOCTH YUUTEIS MAaTEMATUKH, CBSI3aHHBIE C IPENOaBAHUEM MaTEMATHUKH.

3agauu AUCHMILINHBI:

— pacKpbIThb pOJb MaTeMaTHKH B KOHTEKCTe O0OIEero u MpodhecCUOHAIbHOIO
o0pa3oBaHMs, CBSI3U LIKOJIBHOM MAaTEMAaTUKH C MAaTEMaTUKON KaK HAyKOH M C Ba)KHEHIIMMH €€
IIPUKIIAIHBIMHA OTPACIISIMHU, OCBETUTbH IICUXOJIOT0O-II€JarOTMYECKNE aCIIEKThl YCBOCHUS IIPEIMETa;

—  O3HAaKOMHTH CTYJCHTOB C OCHOBAMH TBOPYECKOIO MOJXOJa K PEUICHHUIO MpoOiieM
o0y4yeHHst MaTeMaTUuKe, CPOPMHUPOBATH YMEHHS U HAaBBIKK CAMOCTOATEIBHOTO aHAIN3a Y4eOHOTrO
npolecca U UCCIEIOBaHUS METOANYECKUX MPOOJIEM, pa3BUTh CTPEMIICHHE K HayYHOMY IOMCKY
MyTeil COBEPIIEHCTBOBAHUS CBOEH padOTHI;

—  HayyuTb aHAIM3UPOBATh COBPEMEHHBIE IIKOJIbHBIE IPOrpaMMBbl, y4eOHUKH, ydeOHbIE
nocoOusi MO0 MaTeMaTHKe, IMOHMMATh 3aJ0XKEHHbIE B HUX METOJUYECKUE WU, KPUTHUECKU
OTHOCHUTBCSI K HHUM, YYHUTHIBAaTh COBPEMEHHBIC IOTPEOHOCTH OOIIECTBA M BO3PACTHBIC

BO3MOKHOCTH y4allIuXxcs;
— cdopMuUpOBaTh y CTYJIEHTOB OCHOBHBIE IPAKTUYECKUE YMEHHUS IUIAHUPOBATh U
IPOBOJIUTHh YU4EOHYIO M BOCIHTATEIBHYIO padOTy Ha YpPOBHE COBPEMEHHBIX T'OCYAapCTBEHHBIX

TpeOOBaHUIA.

4. KOMIIETEHIHUU OBYYAIOUWEI'OCs, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHHSA KOMIIOHEHTA OBPA30BATEJIBHOM ITPOT'PAMMBI,
NX UHANKATOPDBI U IINTAHUPYEMBIE PE3YJIBTATbBI OB YYEHUA

Komnerenuun WHaukatopsl Pesynprarer 00ydeHus
OIIK-1. Criocoben OIIK-1.2. OIIK-1.2.1. 3HaeT HOpMaTHBHEIC IPABOBBIC AKTHI B
OCYIICCTBIIATh Ocy1iecTBiseT cepe 0OpazoBaHUs U HOPMBI MPOPECCUOHATBHON
npodecCHOHAIBHYIO podecCuOHANBHYIO ITUKH.

JACATCIIBHOCTD B
COOTBETCTBUHU C
HOPMaTHBHBIMU
[PaBOBBIMH aKTaMH B
cepe oOpa3oBaHus U

JACATCIIBHOCTD B
COOTBETCTBHUU C
HOPMATHBHBIMH
[PABOBBIMHU aKTaMH B
ctepe oOpa3oBaHus U

OIIK-1.2.2. YMmeeT ocyiiecTBUTh NPOGECCHOHATBHYIO
JeSTEeNLHOCTh B COOTBETCTBUH C HOPMATHBHBIMU
TIPaBOBBIMHU aKTaMH B chepe 00pa3oBaHMs 1 HOpMaMU
pO(eCCHOHATTBHOM ITHKH.

OIIK-1.2.3. BnageeT nprieMaM# OCYILECTBICHUSI

HOpMaMHu HOpMaMH .
. . npoeCcCHOHATIBHOH JeSTEFHOCTH B COOTBETCTBHH C
npodeccnoHaIbHOM npodeccnoHaIbHOM
HOPMAaTHBHBIMH [IPABOBBIMU aKTaMH B cepe
ITHUKH ITHKH 8
00pa3oBaHMs 1 HOpMaMH PO(EeCCHOHATHLHON ITHKH.
OIIK-5. Crocoben OIIK-5.2. OI1K-5.2.1. 3naet aAuaakTHUECKUe TPEOOBAHUS K
OCYIIECTBIISTh OcymiecTBisieT OpraHu3aIy KOHTPOJIs; (DYHKIMH, POPMBI 1 BHIIBI
KOHTPOJIb U OIICHKY KOHTPOJIIb U OLICHKY KOHTPOJISL; THITHI TECTOBBIX 33/IaHUI B 00y4YCHUH
(bopMupOBaHUS (dhopmupoBaHus MaTeMaTHKe; OCHOBHBIC IMATHOCTUYECKUE MPOLEYPHI
pe3yIbTaToB pe3yIbTATOB TEeMaTUYECKON aTTECTAIIUH 110 TEME; 3HACT aKTyaJIbHbIE
o0pa3oBaHHA o0pa3zoBaHUs dposbie 0O6pazoBaTeNIbHBIE PECYPCHI,
oOyyaromuxcs, oOyyJaromuxcs, o0pazoBaTenbHbIE IIaTQOPMBI IS OCYIIECTBICHUS
BBISIBIISITD U BBISIBIISITH U KOHTPOJISI ! OIIEHKH (POPMUPOBAHHUS PE3yIbTATOB
KOPPEKTHPOBATh KOPPEKTHPOBATh 00pa3oBaHus 00YJAIOIINXCS
TPYZAHOCTH B OOyYEHUH | TPYAHOCTH B OIIK-5.2.2. YMmeeT ocyniecTBIATE KOHTPOJb U
o0yueHuu OIIeHKY (hOPMHUPOBAHUS PE3yIHTATOB 00Pa30BAHHUS

00yJaroUxcs, BBIABIATh H KOPPEKTUPOBATH
TPYZHOCTH B 00y4EeHNH; yMEET HOATOTOBUTH U
IIPOBECTH TEMATUYECKYIO aTTECTALUIO 110 TEME;
yMEET NMPOBECTH KOHTPOJIb M OIIEHKY (DOPMUPOBAHUS
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pe3yabTaTOB 00pa30BaHMsl O0YHAIOLIUXCS C
UCTIONIb30BAaHUEM AKTYaJIbHBIX ITH(POBBIX
00pa3oBaTeNbHBIX PECypcoB, 00pa30BaTEIbHBIX
wiarhopmM.

OIIK-5.2.3. BnageeT npueMaMu OCyIIeCTBICHUS
KOHTpOJIS (DOPMHUPOBAHUS PE3yIHTaTOB 00pa30BaHUS
00yJaronuxcs

OIIK-7. Cnocoben
B3aWMO/JIEUCTBOBATH C
YYaCTHUKAMHU
00pa3oBaTeIbHBIX
OTHOIIIEHUH B paMKax
peanuzanuu
00pa3oBaTeIbHBIX
porpaMm

OIIK-7.2.
OcymecTBisieT
IUTAHUPOBAHUE U
METOAMYECKOE
obecrniedeHmne
y4e0HOTO Tpolecca 1mo
MaTeMaTHKE C
MpUMEHEHUEM
HMHTEPAKTUBHBIX
TEXHOJIOTUM U CPEJICTB
JAUAarHoCTHKU

OIIK-7.2.1. 3naet opMbI OpraHu3anuy y4eOHOTro
TpoIiecca 1o MaTeMaTHKe; BUJIBI CAMOCTOSITEITEHON
paboTHI IO MaTEMATHKE; TPAIULIOHHBIE, aKTHBHBIC 1
HMHTEPAaKTHUBHBIE METO/IBI O0YUCHHS MaTeMAaTHKE;
COBPEMEHHBIE TEXHUUECKHE CPeICTBA O0YUEHHS U
00pa3oBaTeNbHbIE TEXHOJIIOTHH; JIEMEHTHI YIeOHOTO
MaTepHaa, COCTaBISIIOIINE COJIEPKaHue IKOJIEHOTO
Kypca MaTeMaTHKH; BUbI OTIpeIeNICHIH
MaTeMaTHIECKUX HOHATHI; CTPYKTYPHbIE KOMIIOHEHTHI
TEOPEMBI; BUIBI (DOPMYITHPOBOK MaTEMAaTHUECKIX
YTBEP)KICHUMN; CTPYKTYPY OCHOBHBIX THUIIOB YPOKOB
MaTEMaTHKH; CIIOCOOBI BBEJICHUSI MATEMAaTHIECKUX
MIOHSTHI; C1IOCO0 TOCTAHOBKH IIeTieil 00ydeHus B
YCIIOBUSX ACATEIbHOCTHOTO MOAX0a K 00yYEeHUIO
MAaTCMAaTHUKH; MCTOANYCCKYIO CXCMY BBCIACHUA
MaTeMaTHYeCKOTO MOHITHS KOHKPETHO-
WHIIYKTUBHBIM 1 a0CTPAaKTHO-IEAYKTHBHBIM
Croco0aMu; METOIMIECKYIO0 CXeMy U3yUCeHHUS
TEOPEMBI; METOIMUECKYIO CXeMY 00ydJeHUS
PELICHUIO MaTeMaTHYECKOH 3a/1a4H.

OIIK-7.2.2. YMmeeT mIaHUPOBATh U OPraHU30BLIBATH
CaMOCTOSITEIbHYIO paboTy 00yJaromuxcs;
MPUMEHSTH COBPEMEHHbIE TEXHUYECKHE CPEICTBA
o0OyueHust 1 00pa3oBaTEIbHBIC TEXHOJIOTHHY;
OCYIIECTBIISITH OTOOP COJEPIKAHUS KOHKPETHOM
TEMBI IIKOJIBHOTO Kypca MaTeMaTHKU B
COOTBETCTBHU C YCTAHOBJIEHHBIMU TPEOOBAHUSIMH K
00pa30BaTeIbHBIM PE3yJIbTaTaM 00YUYarOIMXCS;
OIIPECIIATH BUJIBI OIIPE/ICIICHUI MaTEMaTHIECKIX
MOHSATHUI; OCYIIECTBIISATD JIOTHKO-THIAKTHIECKHIH
aHaJIN3 TEOPEMbI; KOHCTPYHPOBATh Pa3HbIC BUJIbI
YTBEPKJICHUII U YCTAaHABIMBATh UX HCTHHHOCTB;
COCTaBIIATh KaJIEH/IaPHO-TEMaTHYECKOEe
IUTAHUPOBAHUE U3YYCHHS TEMbI; COCTABIISATD IUIAHBI-
KOHCIIEKTBI YPOKOB MaTEeMaTHKH OCHOBHBIX THIIOB;
3a71aBaTh KOHCTPYKTHBHO IIEJH U3YYEHHS TEMBI H
(bOopMHUpPOBATH CPEICTBA AUATHOCTHUKU HX
JIOCTH)KEHHSI.

OI1K-7.2.3. Biageer TpaIuliMOHHBIMHU, aKTHUBHBIMHU
Y UHTEPAKTUBHBIMU METOAAMH 00yUeHUS
MaTeMaTHuKe (B TOM YHCIIE C UCTIOIB30BAaHUEM
“H(OPMAITMOHHO- KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA); KOHKPETHO-UHIYKTUBHBIM U
a0CTpaKTHO-/ICyKTUBHBIM CIIOCOOaMU BBEIICHUS
MaTeMaTUYECKUX MOHATUN; METOJIMKON U3ydeHUs
MaTeMaTHYECKOW TEOPEMBI 1 METOUKON 00yUeHHS
PELICHMIO 3a/1a4l; IPUEMaMU ITIOMCKA PELICHUS
3a71a4M; IpUEMaMU POBEPKHU PENICHUS 3a/1auH.
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5. ITPOI'PAMMA JUCIIAIIJINHbI

5 cemecTp. O061ast MeTOANKA

Tembl

Bonpockl Tembl

Pa3zgea 1. MeTomos10ru4ecKkue OCHOBbI U IPUHUMUIIBI 00Yy4YeHHUSI MATEMATHKeE

1. [TpodeccuonanbHast

1.1. ®opmupoBanue npohecCHOHATBLHON TOTOBHOCTH
KOMIIETEHTHOCTH Oy/1yIlIero y4UTest MaTeEMATHUKH.
1.2. OcHoBHBIE BUIBI TPO(ECCHOHATBHON JIEATEIBHOCTH  YIUTEIS]

KOMIIETEHTHOCTb
yauTens MAaTeMaTHKH.
1.3. OBprcTiuecKas ~ COCTAaBISIOIIA B IOATOTOBKE  YUHUTEIs]
MAaTEeMAaTHKH.
2.1. Teopust 1 METO/IMKA OOYYEHHUS] MATEMaTHKE KaK Ieiarornueckast
. IIpenMer 1 OCHOBHBIE HayKa.

3a7la4d TUCIIATUINHEI
«Metonuka 00ydeHHs
MaTeMAaTHKE»

2.2.T'ene3uc pa3BUTHSA METOJMKA MATEMATUKU C TIO3ULUH
IBPUCTUYECKOTO MOAX0/a K 00YUEHHIO.

2.3. QucipmumHa «MeTomka o0ydeHHsT MaTeMaTHKe» KaKk OCHOBA
METOJMYECKON MOJITOTOBKY OY/IyIIEro yUuTeIIs.

. JlnmakTudeckue u 3.1. lugakTudeckue U NCUXOJIOrMYECKUe OCHOBBI 00YUEeHHUS
IICUXOJOTMYECKHE MaTeMaTHKe.
OCHOBBI 00yYEHHsI 3.2. JleaTenbHOCTHBIN OJX0A B O0yYSHHH.
MaTeMaTUKE 3.3. Opranuzainus 3BpUCTHUECKON NEATEeIbHOCTH 00YYarOIINXCs
B IIpoliecce 00y4eHUs] MaTEMATHKeE.
. [Ipunnunet oOyuenus u  |4.1. [lonatue nOpUHUMIOB OOy4eHHS M BOCHHUTAHHUS B

BOCIIUTAaHHSA B
MaTEMAaTHYCCKOM

II€JarOTHYECKON HayKe.
4.2. OCHOBHbBIE NIPUHIIUIIBI O0yYEHUSI MATEeMAaTHKeE.

00pa30oBaHMM IIKOJIb- 4.3. TIpuHIMIIBI BOCTIMTAHUS B MATEMAaTHYECKOM OOpa30BaHUU
HuKoB. [Ipunnumner nuud- LIKOJIbHUKOB.
POBOW TUJTAKTUKHU 4.4. TTpuHtMnel TUGPOBON THIAKTUKH.

. Bunel Mmaremarudeckoi 5.1. Maremarryeckie CIIOCOOHOCTH M WX Pa3BUTHE B IIPOIECCE

JEATEIBHOCTH B IPOLIECCE
o0y4eHHs MaTeMaTHKeE.
YHuBepcanbHbIe
y4ueOHbIE JCHCTBUA U
IpPUEMBI UX
(dbopMUpOBaHUS

00yueHHs MaTeMaTHKe.

5.2. Buibl MaTeMaTHIeCKOM JICATEITHHOCTH.

5.3. OBpuUcTHUECKHE TpPUEMBbl KaK Leb WU CPEJACTBO Pa3sBUTHSA
MaTeMaTHYECKUX CIIOCOOHOCTEHN 00yUarOIIMXCsl.

5.4. VY ]I u npuemsbl uX GOpMHUPOBAHHUS.

Pa3nea 2. Ilesan 00yueHus MaTeMaTHKe B IIKOJIe

6. Llenn MaTeMaTHYECKOTO

6.1. Ponr MaTeMaTHKH B Pa3BUTHUU JINYHOCTH.

o0Opa3oBaHUs 6.2. KoHnenmumn pa3BuTHs MaTeMaTndeckoro oopasoBanus B PO
IIKOJILHUKOB u JIHP.
6.3. IloctanoBka  Tenmell  MaTeMaTH4YecKoro  0O0pa3oBaHUS
IIKOJIbHUKOB
. lenu o6yuenus marema- |7.1. OCHOBHBIE TPYIIIBI LI€J€H 00yUEHHs] MaTEMaTHKe.
Tuke (oOpa3oBarenbHble, |7.2. TpagUIMOHHBI NOAXOA K 3aJaHui0 Leleld o0ydeHus
BOCIIUTATENbHBIE, Pa3BU- MaTeMaTHKe.
BarolIye, npaktuueckue) |7.3. TeXHOIOrMuecknil MoaxoJ K 3aJaHuio Leneid oOydeHus
(Takconomuu b.brnyma).
7.4. KOMIIETEHTHOCTHBIN MOJXO0/1 K TOCTAaHOBKE 11eJel 00yUeHHs
MaTeMaTHKe.
7.5. ObpaszoBarenbHbIe, pa3BUBAIOILNE, IBPUCTUYECKHUE,

BOCIIUTATCIbHBIC LICIIN 06y11eH1/15[ MaTEMAaTHUKE.
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8.

[InanupoBanue
nporecca 00y4eHus
MaTeMaTHKe

8.1. Buasl mimanupoBaHus yaeOHOTO Mporiecca o MaTeMaTuKe.
8.2. TemaTrueckoe miIaHUPOBAHUE.

Pa3nen 3. Conep:kanue o0yueHusi MaTeMaTHKe

9.

Jnnaktuyeckue
TpeOOBaHUS K
COJZIepKaHUI0 O0yUCHHS
MaTeMaTHKe

9.1. [TpunIMnIB 0TOOpPA COAEpPIKaHUS O0YUECHUSI MAaTEMaTHKeE.
9.2. CTpyKTypHBIE 3JIEMEHTBI COJICpKaHUsI O0YUICHUSI.
9.3. OcobeHHOCTH COIepKaHNUs IKOIBHOTO Kypca MaTeMaTHKH.

10. Maremaruueckue

MOHATHSI KaK hopMa
MBIIUICHUS U JIEMEHT

10.1. ®opmbl MBITIUICHHST B TIpOLiecce 00YUEHUST MaTeMaTHKe.
10.2. MaTeMaTu4yecKue MOHATHS M UX KJIacCU(DHUKAITHS.

TCOPEM: JIOTUICCKUC U
OBPUCTHUUYCCKUC
COCTaBJIAIOIINEC

10.3. Buabl ompenencHuid, SKBUBAJICHTHOCTh OIPEACTICHHUM,

MaTEMaTH4CCKOro TpeOOBaHUS OMPEICICHUSIM.
coJiepKaHus

11. Metoauka 11.1. Metonuka ¢hopMUpPOBaHUS TIOHIATHMA.
(hopMupoBaHHS 11.2. CpencTBa akTyanu3aluy 3HAHUH U MOTUBAIIUU BBEICHHS
MaTeMaTUYECKUX ITOHSITHS.
ITOHSATUN: 11.3. [Ipuemsbl yCBOCHHS U 3aKPETIICHUS TOHSATHI.
ANTOPUTMUYCCKUN U
3BPUCTUYECKHI
ITOIXOJIBI

12. Bunsl 12.1. Buabl maremMatuyeckux cyxaeHuil. CTpyKTypa TEOPEMBI.
MaTeMaTHYECKHX 12.2. HeoO6xoauMBIe B TOCTATOYHBIC YCIOBUSI.
cyxaenuil. Teopemsl B | 12.3. JlokazaTenbcTBO TeopeMbl. MeToAbl  JI0Ka3aTelbCTBA
IITKOJIEHOM Kypce TEOPEM.
MaTeMaTUKU

13. Meroauka u3y4eHus 13.1. MeTtonbl YCBOCHHSI MATEMAaTUYECKUX CY>KICHUM.

13.2. [Ipuemsbl 00y4eHHS JOKA3aTEIbCTBY TEOPEM.
13.3. OOyueHue 10Ka3aTenbCTBY TEOPEM U 3BPUCTHKH.

14.

MaremMaTuueckue 3aga-
4, UX POJIb U MECTO B
MAaTEMaTH4YCCKOM o6pa-
30BaHUU

14.1. Ponb, MecTO ¥ pYHKIMH 3a/1a4 B O0y4YEeHUN MaTeMaTHKe.
14.2. Bugpl 3a1a4 B 00y4eHUN MaTeMaTHKe.

14.3. MeTtoabl ¥ mpueMbl 00yYeHHs PELLICHUIO 3a]1ay.

14.4. OBpuctuyeckue 3a1a4i B 00y4eHUN MaTeMaTHKe.

Pa3nea 4. MeToabl 00yueHusi MaTeMaTHKe

15

. JIumakTHYeCKUM IOoI-
X0/ K TIOHUMAaHHIO
METO/I0B 00yUYeHUS
MaTeMaTHKe

15.1. ITonaTue Merosa 0Oy4eHus B TUAKTHKE.
15.2. MeTtoabl TpaJuIIMOHHOTO 00y4eHHs MaTeMaTHKe.

16.

AKTHBHBIE U UHTEpaK-
TUBHBIE METO/bI

0o0y4eHHsT MaTEMaTHKeE.

16.1. AKTUBHBIE METO/IBI OOYUEHHS MaTEMaTHKE.
16.2. IToHsATHE UHTEPAKTUBHBIX METOJJOB OOyUEHHS.
16.3. I'etimudukarms.

U MECTO 3BpHC-
TUYECKOH JIeATeIbHO-
CTHU B UX IPUMCHCHUU

17. Teitmuduxanus

18. 3OBpuctuueckue mero- | 17.1. IToHsATHE IBPUCTHUECKUX METOAOB B 00pa30BaHMH.
16l 00y4eHus 17.2. Pa3HOBHIHOCTH D3BPUCTUYECKHX METOJOB B OOYYCHUH
MaTeMaTHKeE. MaTeMaTHKe.
CoBpeMeHHbIE 17.3. laTepakTHBHBIE TEXHOJOTMH OOYYeHHS B YCIOBHUSX
TEXHOJIOTUU 00y4eHUs mudpoBu3aMl  00pa3oBaHUA M MECTO  y4eOHO-

M03HABATEJIbHON 3BPUCTUYECKOMN AEATETbHOCTH B HUX.




Pasznea 5. Cpeacra o0yueHust MaTeMaTHKe

19. Munaxtuueckue uenu | 18.1. CpeacrBa oOyyeHHs U X AUTAKTHUECKUE LIEINH.
CpelCTB 00yUYeHUS 18.2. UcTtopust mponCcXOoXKAeHUs yaeOHHUKA TI0 MAaTEeMaTHKE.
Maremartuke. Y4eOuuk | 18.3. TpeGoBaHHS K COBPEMEHHOMY YUEOHHKY MAaTEMAaTHKH.
MaTeMaTHKHU: OT
MCTOKOB TIOSIBJICHUSA K
COBPEMEHHBIM
TpeOOBaHUSAM K HEMY

20. Yuebnoe 19.1. JlupakTHuecKkue MaTepruabl U METOAMYECKHE TOCOONSI.

o0opynoBaHue 1Mo
MareMaTukKe 1
METOJIUKA €ro
MIPUMEHEHUS.

19.2. YyebHoe 060opyoBaHUE 10 MAaTEMaTHKE.

19.3. YueObHO-METOANYECKHIA KOMILJIEKC M0 JAUCHUTUITHHAM
npeaMeTHo obmactu «MareMaTHKay.
19.4. [ludppoBbie pecypcbl U HHCTPYMEHTHI

MaTEeMaTHKE

B 00ydeHuu

Pazgen 6. OpranuzanuonHbie (pOpMbI 00yUeHHS] MATEMATHKe

21. ®opwmel opranuzanus  |20.1. KnaccHo-ypouHas cuctema opraHu3aldd y4eOHOTro Mpo-

yueOHOro mporecca 1o 1ecca B CpeIHeH MIKoJIe.
MaTeMaTHKe 20.2. CTpyKTypa caMOCTOSITEIbHON pabOTHI 10 MAaTEMAaTHKeE.
20.3. ®opMBI BHEYpPOUHOH PabOTHI MO MaTeMaruke: (aKyJIbTaTH-
BbI, JJIEKTUBHBIE KyPChl, BHEKJIaCCHAast paboTa.
20.4. Cucrema  JOTOMHHUTENBHOTO  BHEMIKOJIBHOTO  MaTeMaTH-
4eCKOro 00pa3oBaHusl IKOJIbHUKOB

22. YpOK Kak OCHOBHas 21.1. Tunonorus ypokos.
¢dopma opranmzauuu  |21.2. CTpykTypa YypOKOB MaTeMAaTUKU C 3BPUCTHUECKUMHU
00y4eHHs MaTeMaTHKE. COCTABIISIOIIMH.

Tumnsl u cTpykTypa 21.3. OcoOEHHOCTH  IMOCTPOEHHUs]  ypOKa MaTeMaTHKH B
YPOKOB JIEKTPOHHOM (opMmare.

23. TloxmroroBka yuutens k |22.1. TpeGoBaHuUs K ypOKY MaTeMaTHKH.
ypoky. CocraBnenue  |22.2. CocTaBiieHHUE IJIaHAa-KOHCIIEKTa YPOKa.
MJIaHa-KOHCIIEKTa 22.3. TexHONOTHYECKAs KapTa ypoKa.
ypoKa 22.4. AHanu3s ypoka.

24. QOpraHuzaiys camo- 23.1. TlonaTue caMOCTOSITENNbHOM pabOThI U €€ (PYHKITHH.
CTOSITENTLHOU paboThI 23.2. Knaccudukanus BUOB CAMOCTOSITEEHON PabOThI YIEHUKOB.
yJdanmxcs. Bunpl 23.3. Opranusanuss CcaMOCTOSTEIbHOM paboThl Ha ypoKax
CaMOCTOSITEIILHOU MaTeMaTUKHU.
pabotel o Matemaruke |23.4. JlugakTuueckue MPUHLUIBI OPraHU3alldl CaMOCTOSATENb-
B YCJIOBHSIX HOW pa0bOThI yYEHUKOB M0 MaTeMaTHKE.
1poBU3aLIN 23.5. CpezacTBa ynpaBiIeHUM CaMOCTOSITEIbHOM paboThl yueHU-
o0pa3oBaHusL. KOB B yCJIOBUSAXIM(PPOBU3ALUN 00paxOoBaHUSI.

25. DBpucTHYECKHA 24.1. DBpUCTHYECKUE KPYKKH B OCHOBHOM IITKOJIE.

MIOIXOJI K OpraHu3alyu
BHEYPOUHOI1 pabOThI
10 MaTeMaTHKe

24.2. DBpUCTUUYECKU-OPUEHTUPOBAHHBIE (DaKyIbTaTUBHbIE
3aHSTHS 110 MaTEMATHKE.

OCOOEHHOCTH OpraHM3alUN IBPUCTHUYECKUX (DaKyJIbTaTH-
BOB 10 MaTE€MAaTHKe.

24.3.

Pa3nea 7. Pe3yabTaThl 00yuyeHHsi MATEeMaTHKe

26.

JluarHoctuka u KOHT-
poJib B 00yueHUuun
Marematuke. Dopmel u
BHJIBI KOHTPOJIS.
OuenuBanue
pe3yIbTaTOB OOyUCHHUSI

25.1. TIpoBepka M OlleHKa 3HAaHUM ydyaluxcs Mo MaTeMaTHKe.
25.2. ®yHK1IMA, GOPMBI B BUIBI KOHTPOJISL.
25.3. TIuceMeHHbIE KOHTPOJIbHBIE PAOOTHI.
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27. Koppexkius pe3ynbTa-
TOB 00yUeHUS
MaTeMaTHKe

26.1. OcHOBHBIC XapaKTEPUCTUKNA KOPPEKIIMOHHOTO TIpoliecca.

26.2. MeTozpl M cpelICTBa KOPPEKIIUHU 3HAHUH.

26.3. YrpaBieHue KOppeKIMOHHON pabOTOM MIKOJILHUKOB B
CHCTEME IBPUCTUYECKOTO O0YUCHHUSI MATEMATHKE

6 cemecTp. YacTHbBIE METOTUKH

Tembl

Bonpocsl Tembl

Pasznen 8. OcHOBHBIE coaepkaTe/ibHbIC JIMHUU Kypca 3.J'IeMeHTapHO]71 MaTEMaTHKH

28. JIoruko-qumakTHyeCcKuin
aHaIIN3 COJICPIKAHUS
MaTeMaTHYECKOTO
oOpa3oBaHUs

28.1. CoBpeMEeHHBIE MOAXO/IbI K MIPOCKTUPOBAHUIO COJICPKAHUS
00y4eHUs1 MaTeMaTHUKe.

28.2. ComepxaTenbHasi JIMHASIT — OCHOBHOW CTPYKTYPHBIN
AJIEMEHT COJIEp)KaHUsI O0yUEHUSI MAaTEMAaTHKE.

28.3. CymecTBeHHbIE NPU3HAKU HIOHSTUS «Benyuas
Co/iep)KaTellbHAsl  JIMHUSI  IIKOJIBHOM  MPOTpaMMbl  TIO
MaTEeMaTHKE».

28.4. Monenb cosiep)kaHusl MIKOJIBHOTO Kypca MaTeMaTHKH

29. Metoauka n3ydeHus
YHCEI U BEIYUCIICHUH

29.1. Metoauka oOy4eHus: MaTeMaTuke B 5-6 Kilaccax.
[ToBTOpenue, cucremarusanus, 0000IICHUE U
paciiMpeHre CBeJICHUI 0 HATypalbHBIX YHCIIaX.

29.2. TlonsiTue 0 HATYpaJIbHOM 4yuciie. UTeHue 1 3ammch
MHOTO3HAYHbIX yucell. J[eicTBUS HaJl HATypaIbHBIMU
qrciamMu. J[emMMoCTh HaTypalbHBIX YHCEI.

29.3. OOBIKHOBEHHBIE IPOOH: MECTO B MporpamMmme, TpeOoBaHUS
K 3HAHHUSIM U YMCHHUSIM.

29.4. Beenenue NMOHATHS OOBIKHOBEHHOU JIpO0H.

29.5. IIpeoOpazoBanus apooeit. JlericTBrs Hax
OOBIKHOBEHHBIMH IPOOSIMH.

29.6. JlecaTruHble 1poOU U MPOIICHTHI: MECTO B IIPOrpamMmme,
TpeOOBaHUS K 3HAHUSM U YMCHUSIM.

29.7. BeneHue noHATHS ACCATUIHOU TPOOH.

29.8. JleticTBHs Ha/I IECATUYHBIMH IPOOSIMHU.

29.9. IpornenTsl. Tpu OCHOBHBIC 33/1a4H HA TIPOICHTHI.

29.10. Mcropus pa3BUTHUS MOHATHS YUCIIA.

29.11. Benenue MOHATHS OTPHUIIATEIIEHOTO YHCTIA.

29.12. JleticTBUst Ha IOJIOXKUTENBHBIMH 1 OTPHIIATETLHBIMI YHCIIAMU.

29.13. Pa3BuTHE MOHATHS YKCIIA B Kypce aareOpehl.

29.14. PanmonaneHele yncna. MppamroHaibHbIe Yncia.

30. Meroauka u3y4eHus
BBIPAXKECHHI U UX
npeoOpa3oBaHUi

30.1. O nousaTum Beipaxkenus. Kinaccuduxanus BoipakeHuH.

30.2. BBeneHue MOHSTHS TOXKIECTBA.

30.3. OcHoBHbIE TUIIBI TPEOOPA30BaHUI U ATAIBI UX U3YUYEHHUS.

30.4. Metoanueckue MpUEMBI H3YIECHHUS TOXKIECTBEHHBIX
npeoOpa3oBaHU.

30.5. Belpaxkenus u ux npeodpa3oBaHus B 5-6 kiaccax.

30.6. Beipaxxenns u ux npeodpa3oBaHus B 7-9 Kimaccax.

30.7. M3y4yeHune TOXXIECTBEHHBIX MPeo0pa30BaHMUM LENbIX
BBIPAKCHUI.

30.8. ®opmyIIbl COKpAIIEHHOTO YMHOXEHHSI.

30.9. ToxxnecTBeHHBIE TPEOOPA30BaHUS PAIIHOHATBEHBIX U
MpPpaIMOHAIFHBIX BBIPAKCHUH.

31. Meroauka u3y4eHus
byHKIIIN

31.1. Pa3Butue nousaTus GpyHKuU. O pa3HbIX ONpeeNeHUIX
GyHKIIH.

31.2. ®yHKIMOHATBHAS MIPOTIEIEBTHKA.

31.3. Benenue moHATHS GYHKINH.

31.4. MeTouKka u3ydeHus OTJICIbHBIX BHJIOB (DYHKITUH.
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31.5. TloBTOpEeHUE U pacmupeHue CBEACHUN 0 PYHKITUSX.
31.6. IToctpoenue rpadukoB GyHKIUIH C TOMOILBIO
reOMEeTPUUYECKUX MpeoOpa3oBaHUil.
31.7. Peanu3anus MEXIIPEIMETHBIX CBSI3€H C )KU3HBIO MIPH
M3y4eHUN QYHKIMH
32. Meroauka u3y4eHus 32.1. YpaBHEHHUS U HEPABEHCTBA B Kypce aireOpbl: MEcTo B
ypaBHEHHUH, nporpamMme, TpeOOBaHUs K 3HAHUSAM U YMEHUSIM.
HEPABEHCTB U MX 32.2. PaznuyHble TPAaKTOBKHU MOHATHS YPABHCHHS 1
CHUCTEM HCPAaBCHCTBA.
32.3. Meroauveckrne 0COOCHHOCTH U3YYCHHS MaTepHalia
JIMHUW YPaBHEHUH U HEPAaBEHCTB B OCHOBHOM ILIKOJIE
32.4. BBeneHue OHATHS YPAaBHEHUS U HEPABEHCTBA.
32.5. Metopsl perieHus: ypaBHEHUI 1 HEPaBEHCTB Ha
IPONEIEBTHYECKOM U CHCTEMAaTUYeCKOM YPOBHSX.
32.6. CriocoOBbI penieHust HepaBEHCTB ¢ OJHOM IMePEMEHHOM.
32.7. IlpuMeHeHne ypaBHEeHU U HEPABEHCTB
33. Meroauka nu3ydeHus 33.1. I'eomeTpust Kak y4eOHBIN TPEAMET.
FCOMETPHYCCKUX 33.2. llenu oOy4eHust T€OMETPHH.
(Guryp ¥ UX CBOWCTB 33.3. IIponeneBTuka reomerpuu B 1-6 kiaccax.
33.4. MeToauka MpoBeIeHUs IEPBBIX YPOKOB T€OMETPHUH.
33.5. Meroauka U3y4eHus TPEyroJbHIUKOB
WzydeHne paBeHCTBA TPEYTOIHEHUKOB.
W3ydeHne npru3HaKOB paBEeHCTBA TPEYTOJIBHUKOB.
Nzydenne paBHOOEIPEHHOTO TPEYTOIHHHKA.
Teopema 0 cymme yTIOB TPEyTOJIBHUKA.
CBoiicTBa 1 TPU3HAKU PaBHOOEAPEHHOTO TPEYTOJIEHUKA
[Ipu3Haku paBeHCTBA IPSIMOYTOIBHBIX TPEYTOJIEHUKOB
Wzyuenune Teopems! [ludaropa
O600menHas Teopema Daneca. [lomodue TpeyroaT-HIKOB
N3ydeHne TeopeM KOCHHYCOB U CHHYCOB
33.6. MeToauka n3y4eHus YeThIPEXyTrOJIbHUKOB
33.7. Meroauka u3y4deHusi KOMOWHAIMNA TPEYrOJIbHUKOB U
YEThIPEXYTOJbHUKOB C OKPY>KHOCTBIO
Bnucanneie u onmMcaHHbBIE TPEYTroJIbHUKHU
Bnucanneie u onmMcaHHbBIE YCTBIPECXYT'OJIbHUKN
34. Metoavka n3ydenus:  [34.1. PaznuuHble MOAXO0/BI K IOCTPOCHUIO TEOPHH

F€OMETPUYECKUX
BEJINYUH U UX
U3MEPEHUN

reoMeTpUUYECKUX BeMUYHH. TpeboBaHMs K YPOBHIO
MOATOTOBKU 00YYaIOIIUXCSI.

34.2. I'eoMeTpudeckre BeJIMYMHBI B IaHUMeTpun. [lonarue
BEJIMYMHEI.

34.3. Mecto BenmunH B IIKM.

34.4. Merouka N3y4eHHs TeOMETPUUECKUX BEJTHYUH B
TUTAHUMETPHH.

34.5. N3mepeHne pacCTOSHUN: pacCTOSTHUE MEXTY JBYMS
TOYKaMH | JUIMHA OTPE3Ka, pACCTOSHUE OT TOYKH JI0
IPSMOM, pacCTOSHUE MEXTY JBYMs NapajieIbHbIMU
HPSMBIMH.

34.6. Mepa yrna: yroi MeXay IpsSIMBIMH, YTOJI
MHOT'OYTOJIbHUKA, IEHTPAJIbHBIA U BIIMCAHHBIN YTJIIbI
OKPY’KHOCTH, YTOJI MEKy KacaTeIbHOU U XOPI0i1
OKPYKHOCTH, YTOJI MEKy BEKTOPaMH, yroJj MOBOPOTa.

34.7. TInomaape MHOTOYTOJLHUKA. METO I IO CH.

34.8. JInrHa OKpY>KHOCTH U IUIOIIAAb Kpyra
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6. CTPYKTYPA U COAEPKAHUE JUCHUIIVIMHBI

6.1. ®opma obyuenusn — ounasn, Kypc — 3, cemecmp — 5

HaumenoBauwus pasaciioB U TCM

KomngectBo yacos

Jlexn. | Jla6op. | Ipakr. | CPC+K | Bcero
Pasgea 1. Meroaoiornyeckye OCHOBBI U 10 - 5 5 20
NPUHIUNBI 00yYeHUs MaTeMaTHKe
1. IIpodeccuonanpHast KOMIIETEHTHOCTh 2 — 2 1 5
yuutenst. Ananuz @I'OC COO
2. [IpeameT 1 OCHOBHBIE 3a/1a4M TUCIIHII- 2 - - 1 3
TUHBI «MeTonKa 00y4eHHsI MAaTEMaTHKE)
3. JInmakTHuecKre U IMCUXOJ0THUYECKHE 2 - - 1 3
OCHOBBI 00YYEHUSI MaTEMAaTHUKE
4. IlpuHiunsl 0OyyeHus: ¥ BOCIIUTAHUS B 2 — 1 1 4
MaTeMaTH4YeCKOM 00pa30BaHHUH IIKOJIb-
HUKOB. [IpuHIMTIEI IMPOBON TMITAKTHKI
5. Buipl MaTeMaTrdecKkoi IeITeIbHOCTY B 2 — 2 1 5
nporiecce 00y4eHHUs] MaTeMaTHKe.
YHuBepcanpHble yueOHbIC ACHCTBUS U
IPUEMbI UX (HOPMHUPOBAHHS
Paznea 2. Ilesan 00yueHusi MaTeMaTHKe B 6 - 3 3 12
HIKOJIe
6. Llenmn MmaTeMaTH4YeCKOro 0Opa3oBaHUs 2 — — 1 3
IITKOJIbHUKOB
7. Llenn oOy4enust marematuke (00pa3oBa- 2 — 2 1 5)
TeJbHbIC, BOCIIUTATENbHBIE, Pa3BUBAIOIINE,
[IPaKTUYECKHE).
8. [ImanupoBanue npoiiecca 00y4eHUs 2 — 1 1 4
MaTeMaTHKe
Paznen 3. Conep:xkanue 00yueHus 12 - 6 18 36
MaTeMaTHKe
9. lupakTryeckue TpeOOBaHUS K CO/Iep- 2 — — 1 3
KAHUIO O0yYeHUSI MaTeMaTHKe
10. MaremaTuueckue MOHATUS Kak popma 2 — — 3 5
MBIIIUIEHUS U DJIEMEHT MaTEeMaTHIEeCKOTO
coJiepKaHus
11.Meroauka popmMupoBaHusi MaTeMaTuye- 2 — 2 4 8
CKUX TMOHSATUH: alTOPUTMHYECKHUH U
IBPUCTHYECKUN TIOTXOIBI
12. Buibl MaTeMaTHISCKUX CYXKICHUH. 2 - 2 4 8
Teopembl B MIKOJBHOM Kypce MaTeMaTHKU
13. Meroanka u3ydeHus TEOPEM: JJOTHUECKHE 2 - - 4 6
Y 9BPUCTUYECKHE COCTABIISIONINE
14. MartemaTrueckue 3aJauu, uX poiib U 2 - 2 2 6
MECTO B MaTEMaTHUECKOM 00pa30BaHUH
Pa3nea 4. Mertoabl 00yueHHsi MaTeMaTHKe 6 - 3 14
15. JIlupakTHueckuit moaxo/| K IOHUMaHHUIO 2 — — 1 3
METOJI0B O0yUEHHUSI MAaTeMaTHKE
16. AKTUBHBIC 1 HHTEPAKTUBHBIE METOIBI 2 — 2 3 7

oOyuenust matemaruke. [ eiimudukanus
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17. OBpucTHYECKHE METOIBI O0yUCHUS
MaTeMaTHKCE. COBpeMeHHLIe TEXHOJIOTUU
00y4YEeHHS U MECTO IBPHCTUYCCKOM
ACATCIIbHOCTU B UX ITPUMCHCHHUU

Pa3nen 5. CpencrBa o0yueHnust
MaTeMaTHKe

18. JIumakTH4ecKue eI CPeCTB 00ydeHUs
MaTeMaTHuKe. YUeOHUK MaTeEMAaTHKHU: OT
HCTOKOB IOSIBIICHUS] K COBPEMEHHBIM
TpeOOBAHUSAM K HEMY

19. YyebHOe 000pyI0BaHUE 110 MATEMATHKE
1 MCTOAMKA €TO ITPUMCHCHMUS.

Pa3nen 6. OpranusamuonHsie popmbl
00yueHus1i MaTeMaTHKe

10

13

28

20. ®opmbl oOpranu3anus yueoHoro
nporecca o MaTeMaTuKe

21. Ypoxk kak ocHOBHast (hopMa opraHu3aIiu
o0y4yeHMsI MaTeMaTHKe.

Tumnsl 1 cTpyKTypa ypoKoB

22. [loaroToBKa y4uTess K ypoKy.
CocraBieHne KOHCIIEKTa ypOKa U
TEXHOJIOTUYECKOM KapThl ypoKa.

23. Opranu3anus caMOCTOSITEIIBHOM pabOThI
yuamuxcs. Bussl camoctosTenbHON paboThl
10 MaTeMaTHKE B YCIIOBHSIX IH(PPOBU3AINN
o0Opa3oBaHHs.

24. DBpUCTUYECKUN MTOIX0]] K OpraHU3aluu
BHEYPOUHOH pabOThI 10 MAaTEMATHKE

Pa3nea 7. Pe3yabTaTnl 00yuenus
MaTeMaTHKe

25. JluarHocTHKa U KOHTPOJIb B 00y4eHUH
MaTteMaTike. GOopMBbI ¥ BUIBI KOHTPOJISL.

OrneHuBaHuE pe3yabTaTOB 00yUEHUS

26. Koppexkuust pe3yabTaToB 00y4eHHS
MaTeMaTHKe

NUTOIO 3A CEMECTP

52

26

48

126

6.2.Dopma obyuenus — ounasn, Kypc —

3, cemecmp — 6

HaumenoBaHus pa3aciioB U TEM

KonnuectBo ya

COB

JIek1.

JlabGop.

[Ipaxkr.

CPC+K

Bcero

Pazgen 8. OcHoBHbBIE coepKaTEIbHBIE
JIMHMHU IIKOJBHOI0 KypPca MaTeMATHKH

28

28

88

144

JIoTuKO-TUIaKTHYEeCKUH aHaJH3
COZIEPIKAHUS MATEMATUUECKOTO
oOpazoBaHMs

2

2

Mertouka n3y4eHus Yucen u
BBIYUCIEHUN

16

28

MeTtoauka U3y4eHus BRIPAKEHUHN U UX
npeoOpazoBaHmit

14

22

Metoauka nzydenus QyHKIUU

14

22
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Meroavka nu3ydeHus: ypaBHCHUH, 2 2 10 14
HEPAaBEHCTB U UX CHCTEM
Metoanka n3ydeHusl TeOMETPUIECKUX 6 6 16 28
(buryp u ux CBOMCTB
Meroanka u3y4eHus: TEOMETPUUECKUX 4 4 14 22
BEJIMYHH U UX U3MEPEHUI
HNTOTI'O 3A CEMECTP 28 28 88 144
HUTOI'O MO KOMIIOHEHTY OIl 80 54 136 270

7. OHEHOYHBIE MATEPHUAJIbBI (CPEACTBA) IJIs1 TEKYIIEI'O KOHTPOJISA
YCHEBAEMOCTH, MIPOMEXYTOYHOM ATTECTALIUA

7.1. KoHTpOJIbHBIE BONPOCHI

Kypc — 3, cemecmp — 5
Paznen 1. METOJOJIOTMYECKHE OCHOBBI U ITPUHINITBI OB YUYEHUSA MATEMATHUKE

1. /IupaxTuyeckue U ICUXOJIOTMYECKNE OCHOBBI 00YUEHHsI MaTEMaTHKE.

2. JleaTenbHOCTHBIN 1TOJIX0/1 B O0yYECHUH.

Paznen 2. HEJIM OBYYEHUA MATEMATUKE B IIKOJIE

3. Lenu maremaTnueckoro oOpa3oBaHusl.

4. llenn oOydyeHMs] MaTeMaTHUKE: TPAJULMOHHBIM, TEXHOJOTUYECKUI M COBpEMEHHBIN
10x0/1b1. OCHOBHBIE IOJIXO/1bI K TIOCTAHOBKE Liejel 00yUYeHuUsI.

5. VYporueBas u npodmisHas quddepeHpanys o0ydyeHus MaTeMaTHKE.

6. VYueOHas NesATenbHOCTb, €6 OCOOEHHOCTH U CTPYKTypa. Poiib 0o0ImMX yMCTBEHHBIX
NeMCTBUH M TIPUEMOB YMCTBEHHOW JEATENBHOCTH TIpU OOyYeHHH MaTeMaTHKe. Busl
MaTeMaTHYECKOM JesITeIbHOCTH yJaluXcsl.

Paznen 3. COAEP)XAHUE OBYUEHUA MATEMATUKE

15. JIupaktuueckue TpeOoBaHUS K coaepikaHuo o0ydeHus. CTPYKTypHBIE 3JIEMEHTHI
conepxanus o0yderns. OCOOCHHOCTH COAEPIKaHUs IKOJIBHOTO Kypca MaTEMaTHKH.

16. Ilpuniunsr otOopa conepxkaHus oOyueHuss mareMaTuke. CTpyKTypa coJllepKaHHs
COBPEMEHHOT0 IIKOJIBHOI'O Kypca MaTEMaTHKHU.

17. MaremaTnueckue MOHSITUSL. Knaccudukanus
DKBHUBAJIEHTHOCTD omnpeeneHuit. TpeOoBaHUs K ONpEeICHHSIM.

18. Meronuka QopmupoBanus moHsATHH. CpeacTBa MOTHBALlMM BBEICHUS TOHSTHS.
IIpuemsbl yCBOEHHUS U 3aKPEIUICHUS TIOHITHH.

19. Knaccudukanms MaTeMaTHYECKHUX
MaTeMaTUYeCKUX YTBEpKJIeHUH. Buibl 10Ka3aTensCTB.

20. IIpuemsl 0OyueHHIO 10OKa3aTEIbCTBAM.

21. Oynkuuu 3amad B O0y4eHHMH Maremaruke. Jlumaktuyeckue (GYHKIMH 3a71ad.
Knaccugukanus 3amay.

22. MareMaTu4ecKue 3a/1a9i ¥ METOIUKA OOYICHHS X PEIICHHIO.

Paznen 4. METO/IbI ObYUEHUA MATEMATUKE
23. MeToapl 1 TpueMbl 00yUeHHsI PEIICHHIO 3a/1a4.

24. Tlcuxonoro-neaaroruyeckiue 3aKOHOMEPHOCTH 00y4YeHHs MaTeMaTHKe.

25. OCHOBHBIEC IPUHITUIIBI O0OYYEHUST MaTEMAaTHKE.

26. Metoapl 00yueHus. XapaKTepUCTUKAa OCHOBHBIX METOI0B O0OYUEHHUsI MaTeMaTHKe.

27. MeTtoabl aKTUBHOTO O0YUYCHHSI MaTeMaTHKE.

28. Metoap! 1 mpueMbl 00yUeHHS B J€ITEIbHOCTH NEPEAOBBIX YUUTENEH.

Paznen 5. CPEACTBA OBYYEHUA MATEMATUKE

29. CtpykTypa Yy4eOHO-METOAMYECKOrO KOMILJIeKCa M0 MaTeMaTuke. YdeOHoe
00opy/0BaHuE IO MaTEMaTHKE U METO/IMKA €r0 UCIOJIb30BAHNUS.

30. Opranuzanus u 000pyA0BaHHS COBPEMEHHOTO KaOWHETa MaTeMaTHKH.

31. Ludpossie pecypchl 1 HHCTPYMEHTH B O0y4EHHH MaTeMaTHKeE.

ONpENCIICHU I TIOHSITHH.

YTBEPKIACHUM. Mertoabl YCBOEHUSA
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Paznen 6. OPTAHU3ALIMOHHBIE ®OPMbI OBYUYEHU A MATEMATUKE

32. Ypok kak ocHOBHas (hopMa OpTaHU3alUd 00yUeHUs MaTeMaTHKe. THIIBI B CTPYKTypa
ypokoB. IIoAroToBka yuuTemns K ypokKy.

33. OpraHuzanusi CcaMOCTOATEIbHOW paloThl ydamuxcs. Buuel caMocTosTENbHON
paboOThI IO MaTEMAaTHKE.

34. ®opmbl BHEKJIACCHOM pabOTBl M UX O0COOEHHOCTH. OpraHuzanus BHEKIACCHOMN
paboTbl. MaremaTuueckue KpyxKu. MaTeMaTH4eCKue COpeBHOBaHUsA. MaTeMaTu4yeckue Beuepa
u aekanpl. BHeknaccHoe yTeHue Mo MaTeMaTHKe
Paznen 7. PE3YJIBTATBI ObBYUEHUSA MATEMATUKE

35. JluarHocTuka, KOHTPOJIb M KOPPEKIHS pe3ylbTaToB 00y4ueHus: MmareMatuke. Oopmbl
¥ BUIbI KOHTPOJsl. OLleHUBaHKUE U KOPPEKLUS Pe3yIbTaTOB O0yUCHHUS.

36. MumuBunyanm3aius oOydeHus. YpoBHeBas u npoduiabHas auddepennumanus. [Tytu
obecnieueHus quddepeHnranuu 00ydeHus MaTeMaTHKE.

37. BapuaTuBHBIII KOMIIOHEHT cojepxaHusi oOydeHus. IIIKonbHBIII KOMIOHEHT W €ro
HarnoHeHus. PaKyabTaTUBHBIEC 3aHATHUS, CIICIIKYPCHI.

Kypc — 3, cemecmp — 6
Paznmen 8. OCHOBHBIE ~ COJEPXATEJIBHBIE  JIMHWKM  HIKOJIBHOI'O  KYPCA
MATEMATUKU

38. CopeprkaTtenbHasi TMHUS — OCHOBHON CTPYKTYPHBIN DJIEMEHT COAEPKaHUS 00ydeHHUsI
MaTematuke. Mojienb cofiepKaHusl IMKOJIbHOTO Kypca MaTeMaTHKU.

39. CymiecTBeHHbIE NMPHU3HAKU TOHATHS «BEIyIIas COAEp)KAaTeNbHAS JIMHUS IIKOJIBHOM
MPOrPaMMBbI 110 MAaTEMAaTUKEY.

40. Meroauka oOydeHHsi MaTeMaTHke B 5-6 kmaccax. [loBTopeHme, cucremaru3aims,
0000111eHIE U pacIIUPEeHHEe CBEICHUI O HATYpalbHBIX YHCIIaX.

41. Ilonatue o HaTypainbHOM uucie. YTeHue u 3anuch MHOTO3HAUHbIX yncen. JleicTBus
HaJ HaTypalbHBIMU YHcIaMU. [[eIMMOCTh HaTypaIbHBIX YHCEN.

42. OOBIKHOBEHHBIE JPOOU: MECTO B ITpOrpamMme, TpeOOBaHUS K 3HAHUSM H YMEHUSIM.

43. Brenenue noHATHS OOBIKHOBEHHOU JIPOOH.

44. Ilpeobpa3zoBanus apoOei. JlelicTBUs HaJ OOBIKHOBEHHBIMU JPOOSMHU.

45. JlecatuyHble poOUM M MPOLEHTHI: MECTO B Mporpamme, TpeOOBaHUS K 3HAHUAM U
YMEHUSIM.

46. Benenue noHATUS AeCATUUHON ApoOH. JleicTBUS HAJl IECATUYHBIMU JIPOOSIMH.

47. Ilpouentsl. Tpu oOCHOBHBIE 33Ja4l HA TIPOLIECHTBHI.

48. BBeneHue MOHATHUS OTPHULATENBHOTO uucia. JIeHCTBHS HaJ MOJOXKHUTEIbHBIMH U
OTPHIIATEIEHBIMU YHCIIaAMHU.

49. Pa3ButHe TOHATUSA 4YHMcaa B Kypce anreOpsl. PanuoHanbHble  yucla.
HppauroHanbHbIE YKCIIA.

50. O nousTuM Belpaxxkenus. Knaccuduxanus BeipaskeHH.

51. BBenenune noHsSTHA TOXKIECTBA.

52. OCHOBHBIE THIBI TPEOOPA30BAHUNA U 3TAIBl UX U3YUCHHUS.

53. Meroanueckue MpUEMBI H3Y4EHUS TOXKIECTBEHHBIX MPEOOPa30OBAHHA.

54. BelpaxkeHus U Ux npeodbpazoBaHus B 5-6 Kilaccax.

55. BrIpaxkeHus u ux npeodpasoBanus B 7-9 kiaccax.

56. M3ydeHue TOXIECTBEHHBIX MPEOOPA30BaHUM LIENBIX BBIPAKEHUH.

57. ®opMyIBl COKPAIICHHOTO YMHOKEHHUSI.

58. ToxnecTBeHHbIE TPEOOPA30BAHMS PALIMOHATIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUH.

59. Paspurtne nmoHsTHA QyHKIHHA. O pa3HBIX ONPEAEICHUIX ()YHKIIHH.

60. ®yHKIMOHATBHAS MPOMEIEBTHKA.

61. BBeacHue MOHATHS QYHKIIHH.

62. Meroauka u3y4eHUs OTICIbHBIX BUOB (YHKIIHIA.

63. Tloctpoenue rpaguKoB GYHKIHHA ¢ TTOMOIIBIO TEOMETPUICCKUX ITPeoOpa3OBaAHMIMA.

64. Peanuzanus MeXIpPeIMETHBIX CBSI3€H € )KU3HBIO IPU U3YYCHUH (QYHKIIUU
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65. YpaBHeHUs M HepaBEHCTBA B Kypce aireOpbl: MECTO B Iporpamme, TPeOOBaHUS K
3HAHUSM U YMEHUSIM.

66. PaznuuHbie TPAaKTOBKH MOHATHS YPaBHEHUS U HEPABEHCTBA.

67. Meroauueckue 0COOCHHOCTH M3Y4YEHHUsl MaTepualla JMHUN YPaBHEHUH U HEPABEHCTB
B OCHOBHOM ILIKOJIE

68. BBeneHue NOHATUS ypaBHEHUS U HEPABEHCTBA.

69. Metoapl pemieHHs YpaBHEHHMH W HEPaBEHCTB Ha MPOMEACBTHUYECKOM H
CHUCTEMaTHUYECKOM YPOBHSX.

70. CriocoObl penieHus] HEPaBEHCTB C OAHON EPEMEHHOM.

71. IlpumeHeHHe ypaBHEHUN U HEPABEHCTB

72. T'eomerpus kak yueOHbIN npenmeT. Llenn o0ydeHus reoMeTpum.

73. IlponeneBTrka reoMeTpuu B 1-6 Kiraccax.

74. Meroauka NpoBEACHUS IEPBBIX YPOKOB FEOMETPHH.

75. Mertoauka U3y4yeHMsI TpPEyrojibHUKOB. I3yueHue paBeHCTBa TpeyroJbHHUKOB.
W3yueHne mpu3HAKOB PaBEHCTBA TPEYTOJILHUKOB.

76. V3yuenne paBHOOEIPEHHOTO TpeyrolbHUKAa. TeopeMa O CymMMe  YIJIOB
TpeyroipHuKa. CBOICTBAa M MPU3HAKKA PaBHOOEIPEHHOTO TpeyrojbHHUKa. [Ipu3Haku paBeHCTBa
HIPSMOYTOJIBHBIX TPEYrOJIbHUKOB

77. Uzyuenne Tteopembl I[ludaropa. O6oOmennas teopema @aneca. Ilomobue
TPEyrojJbHUKOB. V3yueHne TeopeM KOCMHYCOB U CHHYCOB

78. Metoauka n3y4eHus YeThIPEXyTrOIbHUKOB.

79. Meroauka u3ydyeHHMs KOMOWHAIMHA TPEYrOJbHUKOB U YETHIPEXYI'OJIbHHUKOB C
OKPY>KHOCTBIO

80. PaznuuHbple MOAXOABI K IOCTPOCHUIO TEOPUM TE€OMETPUUYECKUX  BEJIMYUH.
TpeboBaHMs K YPOBHIO MIOATOTOBKU yJaITUXCS.

81. I'eomerpuueckue BeIMUUHBI B IuIaHUMeTpuH. [loHsATHEe BenuMunHbL. MecTo BelIUYMH
B IIKM.

82. Meroauka n3y4eHusl FeOMETPUYECKUX BEJIMYMH B INIAHUMETPUH.

83. M3MmepeHue pacCTOSHUIL: paccTOSIHME MEXIy IBYMsS TOYKaMU M JUIMHA OTPE3Ka,
paccTosiHUE OT TOUKH JI0 IPSMOM, PaCCTOSHUE MEXY JIBYMs NapajieIbHbIMUA IPSIMBIMU.

84. Mepa yrma: yroia MeXAy MpPsIMBIMH, YroJl MHOTOYTOJbHHMKA, IEHTPATBHBIA |
BITMCAHHBIN YIJIbI OKPY)KHOCTH, YTOJl MEXAY KacaTeJbHOM M XOP/A0il OKPY)KHOCTH, YTOJl MEXIY
BEKTOpaMH, yroJl IOBOPOTA.

85. Ilmomanas MHOTOYTONBHUKA. METO TUIOMIa IeH.

86. JlyimHa OKpY>KHOCTH M IIJIOMIAIh KPyTa.

7.2. llpakTHyecKue 3aJaHUSA

[To qucuuniauHe B KauecTBe €€ MPaKTUYECKON peann3aluy NpelyCMOTPEHO BBINOJIHEHUE
IIATHU MPAKTHYCCKUX 3aHaHHﬁ " IBYX MHAUBUAYAJIbHBIX pa60T.

7.2.1. Cemecmp 5

IIpakTHYeckne 3a1aHUA

3aoanue 1 «Mamemamuueckue nonamusa. Buowsl onpedenenuii mamemamuueckux
nouamuiy. llpuBecT KOHKpETHBIC MPUMEPHl MAaTEMAaTHUYECKUX TEPMHUHOB W CHMBOJIOB.
[lepeuncnure u oxapakTepu3yWTe BHIBI ONpeeIeHU MaTemMatuueckux noHsTuil. [logbepure
pUMEpPHI M3 MIKOJIBHOTO Kypca MaTeMaTHKH K KaXXJAOMY BHIYy omnpeieiieHus (He MeHee 2—3
npumepoB). s OIHOrO M TOro K€ MaTeMaTUYeCKOro MOHATHUSA MPEIJIOKHUTE HECKOJIbKO
ONpeAesIeHUN Pa3HbIX BUIOB.

Llenv — GopMupoBaHUE MPEACTABICHUS O CTPYKTYpPE MATEMAaTUYECKOTO MOHSITHS, €ro
00beMe M COAEp)KaHHMH, a TaKKe 00 OCOOCHHOCTSAX MAaTeMaTUYECKHX TEPMHUHOB M CHMBOJIOB;
OBIIAJIETh KJIAacCU(UKAMEW W  XapaKTePUCTHKAMU  PA3IUYHBIX BHUIOB  OMpeAelieHUi
MaTeMaTHUYeCKUX MOHATHH (pOA0-BUIOBBIX, KOHCTPYKTHBHBIX, JECKPUIITUBHBIX, OINpEIeIeHHI-
VCIOBHBIX COTJIAIICHM); pa3BUTh YMEHHS aHaJIU3UpOBaTh, CpPAaBHUBATb U KOPPEKTHO
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(bopMynHpOBaTh ONPEACIICHUS MTOHITUH, UCIIOIb3YEMbIX B IIKOJIBHOM KYpCe MaTeMaTHKH.

3aoanue2 «Memoouka  gopmuposanus  nouamuay. Onucatb  METOJIUKY
(GopMHpOBaHUS OIHOTO TMOHATUS KOHKPETHO-WHAYKTHBHBIM CIIOCOOOM C yYETOM CIIEAYIOMIUX
JTaroB: BBEICHUE, YCBOCHUE, 3aKpEIJIEHUE, IPUMEHEHHE.

ILlene  — ¢opmupoBaHMEe yMeHHIl  pa3palaTbiBaTh  METOAUKY  (opMupoBaHUS
MaTEeMaTHUYECKOT0 TMOHSTHUS KOHKPETHO-MHIYKTHUBHBIM CIIOCOOOM C YYE€TOM OCHOBHBIX
JUAAKTUYECKUX 3TAIlOB: BBEJCHUE, YCBOCHUE, 3aKPEIUIEHHUE, IPUMEHEHUE.

3aoanue 3 «Cmpykmypa meopemvl u 6UObl ymeepycoeHuil». TeopeMy «...»
chopMynupyiHTe B MMIUIMKATUBHOW (hopMe, BBLICIHNTE DPAa3bICHUTEIBHYIO YacTh, YCIOBHE U
TpeboBanue. Onpenennure xapakTep TEOPEMbl: IpocTasi OHa WK cioxkHast. Chopmynupyiite ans
JAHHOM TeopeMbl 00paTHOE, MIPOTHUBOIIOIOKHOE U 00paTHOE MPOTHUBOIIOIOKHOMY YTBEPKIACHUS
B UMIUTMKATUBHON (hOpME U yCTAaHOBUTE UX UCTUHHOCTD.

Llenv — QopMHpOBaHUE MPEACTABICHUS O JIOTHUECKOW CTPYKTYPE TEOPEMBI, YMEHHS
BBIICTAT, B HEW yciaoBHe, TpeOOBaHHE U PA3bSICHUTEIBHYIO YacTh, (HOPMYIHpPOBAThH
YIBEP)KICHHE B HMIUIMKAaTHUBHOM  (opMe; pa3BUTh HAaBBIKA JIOTMYECKOTO  aHaIHM3a
MaTeMaTUYECKUX BBICKA3bIBAHUM MYTEM MOCTPOCHUS OOpPATHOrO, MPOTHUBOIMOIOKHOTO U
IIPOTUBOINOJIOKHOTO OOpaTHOMY YTBEPXACHUW W YCTAHOBJIEHMSI MX HMCTUHHOCTH; HAyYUThCS
OTIPEICIIATh XapaKTep TeOpeMbl (ITPOCTas MM CIOXKHAS).

3aoanue 4 «Memoouka u3yuenus meopemul». Pa3pabdoTaTh METOAUKY HW3YUYECHMUS
TEOpPEMBI [0 OCHOBHBIM dTaraM: BBEICHHUE, YCBOCHUE, 3aKPEINIEHUE, IPUMEHEHHE.

Llenv — popMupoBaHUe YMEHHUH pa3padaThiBaTh METOIUKY U3YUEHUS] TEOPEMBI C YIETOM
CIIETYIOIIMX 3TAIOB: BBEJICHUE, YCBOCHHE, 3aKpEIUICHUE, IPUMEHEHUE.

NuauBuayanabHas padora Nel
«Cuenapuit u mexHon02uuecKas Kapma ypoKa MamemamuKku)

Llens — dopMHpOBaHHE YMEHUH MPOEKTHUPOBATH COBPEMEHHBIH YPOK MaTEMaTHKH B
dopMe ypoka «OTKpBITUS» HOBBIX 3HAHMM, OBJAJeTh HAaBBIKAMM COCTABJICHUS KOHCIIEKTAa M
TEXHOJIOTUYECKOM KapThl ypoKa C y4eToM TpeOOBaHMH K IEJICNOJaraHuio, MOTHUBAIIHH,
OpraHu3allii T[103HABaTEIbHOM [EATENPHOCTH O0YyYaloluxcs, BBIOOPY METO/A0B, CPEICTB
o0OyueHus, GpopM KOHTPOJISI U BUJOB 3aaHuii B cooTBeTcTBUU ¢ PI'OC.

3ananmne. Pa3zpaboTaTh KOHCHEKT ypOKa «OTKPBITHS» HOBBIX 3HaHUI MO Teme (CM.
tabn. 1), Ha KOTOPOM BBOJUTCS HOBOEC MATEMAaTHUYECKOE IMOHATHE W/WIM HM3y4aeTcs HOBas
TEOpeMa, OTpaXKalolMii TpeOboBaHMs K  LEJNENOJIaraHuio, MOTHBAllMM, OpraHU3aluu
NEeSITeTPHOCTH W JTanaM ypoka. COCTaBUTh TEXHOJOTHYECKYIO KapTy YpOKa, BKIFOYAOIYIO
1eNlb, UIAHUPYEMbIE pPEe3yNbTaThl, ITAllbl, HCIOJb3yeMble TEXHOJOTMH, METOJbl M CpeACTBa
00ydeHwus1, GopMbl KOHTPOJISL U BUJIBI 3aJJaHUM.

Tabnuya 1 — Temwvl Ona nanucanus uHOusuUdyarbHou pabomol no kypcy « MOM: Obwasa
MemoouKay

Ne Tema (kon-60 uacos) Knacc
1. | YpaBHenus u HepaBeHcTBa. KBanpaTtHbsle ypaBHeHuUs (15 u) 8
2. | YucnoBsle mocneaoBaTenbHOCTH (15 1) 9
3. | IIpocreiimume reomerpuueckue GUrypsl 1 ux cBoiictsa. M3mepenue 7

reoMeTpuueckux Benuuut (14 )

Tpeyronbaukwu (22 )

[TapannenpHble npsiMble, CyMMa yIJI0B TpeyrojabHuKa (14 u)

OxpyxHocTb U Kpyr. ['eomerpuueckue nocrpoenus (14 )

YetripexyronbHuku (12 )

o|~N|o| o~
o|oo| N N~

Teopema ®aneca u TeopemMa 0 MPONOPIUOHATBHBIX OTPE3Kax, MOI00HBIC
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TpeyrobHUKH (15 1)

9. | Yrubl B oOKpyXHOCTH. BriricaHHbIE U OMMCAHHBIE YETHIPEXYTOIbHUKH. 8
Kacarenbnbie k okpykHOCTH. Kacanue okpyxkHoctei (13 u)

10 | IlpaBuabHBIE MHOTOYTOJIBHUKH. J[JTMHA OKPY)KHOCTH U TUIOIIAIb KpyTra. 9
Breraucnenue miomnaaei (8 1)

7.2.2. Cemecmp 6

I[IpakTuyeckue 3axaHust

3aoanue 5 «Memoouka ooyuenusa pewienuto 3aoayuy. Onucatb METOAUKY OOyUCHHS
PELICHUIO OJHOM 3aJaud C Y4eTOM CIEIYIOIMX 3TaloB: BBEAECHUE, YCBOCHUE, 3aKpeIlICHHE,
pUMEHEHHE.

Ilernv — ¢opMmupoBaHHE yMEHUH pa3pabaThlBaTh METOAMKY OOYYEHHUS pPELICHHIO
MaTeMaTHYECKOM 3aJlaud C Y4eTOM JTaloB: BBEACHUE, YCBOCHHUE, 3aKpEIUICHUE, NMPUMEHEHHE;
OBJIA/IETh MOAXO0AaMH K OpraHU3alyu MOATAHONW paboThl 00yUaIOIMXCs HaJ 3a/1auei.

NuauBuayanbHas padora Ne2
«InpakTnueckoe obecnevyeHue CoAepPKATETbHO-METOAUYECKON JIUHUH « »

3aganmne. OcymecTBUTh NOAOOP U CUCTEMATU3ALUIO TUAAKTUYECKOr0 oOecreueHus 1o
COJIePKATEITHHO-METOJUIECKON JIMHUU « ». Pabora moymmkHa BKIIIOYATh Pa3HOOOpA3HBIC
METOAMYECKHE U yuyeOHble MaTepHuasbl, OTPAXKAIOLIHE COBPEMEHHBIE MOAXO0/Ibl K MPENO1aBaHUI0
COOTBETCTBYIOIIETO pa3zelia MKOJIBHOTO Kypca MaTEeMaTHKH.

Marepuansl 0OpMUTH B OJHOM U3 HHUQPPOBBIX (OpMaToB (HAampUMep, Ha IiaTGopme
CoreApp wiu Ha oHnaitH-nocke Digipad).

CtpykTypa npeacTaBieHHs MaTepuaa;

1) MeToM4ecKue peKOMEH ALY

— U3 y4eOHbIX OCcOOUH M0 MEeTOIMKE O0yUeHHs] MaTeMaTHKeE;

— W3 Hay4YHBIX cTaTell (aKTyasJbHbIC UCCIICIOBAHHS IO TEME);

2) NpaKTHYECKHE MATSPHAIIBL:

— METOANYECKHE pa3paboOTKU C aBTOPCKUX CAaWTOB M NMPOQPECCHOHANBHBIX COOOLIECTB
(nanpumep, rpymsl B BK, caiiTel yunTteneii MaTeMaTukm);

— 0030p y4eOHO-METOANYECKUX MocoOmid (UTs yuuTeneit u 00yJarommxcs);

3) UHTEPaKTHBHbBIC U IU(PPOBBIC PECYPCHI:

— Mpe3eHTalNH, BUICOYPOKH, BEOMHAPHI;

— TUAAKTUYECKHE UTPBI, KBU3bI, UHTEPAKTUBHbIC 33 JaHUS;

— pabouue JUCThI, TPEHAXKEPHI, TECTHI;

— M0JIE3HbIE OHJIAHH-CEPBUCHI U 00pa3oBaTeIbHbIE MIAT(HOPMBI.

Cooeporcamenvno-memoouyeckue TUHUU

Metonka U3ydeHHs] YUCE U BBIYUCICHU.

Mertonrka u3yueHust BbIpaXXEHUH U UX TpeoOpa3oBaHui.
MeTtonuka n3ydeHus QyHKINU.

Mertonka n3y4eHus ypaBHEHHUM, HEPABEHCTB U UX CUCTEM.
MeTtoauka u3ydeHus reoMeTpuuecKux GUryp U uX CBOMCTB.
Mertonuka n3y4eHust FeOMETPUYECKUX BEIMUMH U UX U3MEPEHUH.
MeTtoauka u3ydeHus BEpOITHOCTHO-CTATUCTUYECKON JTUHUH.

NogakrwnpE

Kpumepuu oyenku:

— IIOJIHOTA ¥ CUCTEMHOCTb MPEJICTABIEHHBIX MATEPUAJIOB;

— COOTBETCTBHE COBPEMEHHBIM 00Pa30BaTEIHLHBIM TCHICHIIHSIM;
— MpaKTUYeCKas MPUMEHUMOCTh B Y4€OHOM IpoIIecce;
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— OPUTMHATIBHOCTH U MHTEPAKTUBHOCTDH (popMaTa MmpecTaBICHHS.
Meroanyeckuil MPAKTHKYM 110 COAEPKATEIbHO-METOAUYECKHUM JUHUAM

Ilpumepovr mamemamuueckux 3a0anuil

1. Beruucnure 6€3 BRIYMCIUTEIBHBIX CPEJICTB 49; . 50% .
A. b. B. T.
2450E 24994—0 2499i 24904—O
49 49 49 49
2. Borunciure \/(\/§ - 2)2 - \/(\/§ + 2)2 ?
A. b. B. T.
~ 23 23 4 4

Ilpumepwt 102uK0-0udaKmMuYeCKUX 3a0aHul

1. K kakomy TuIly OINpeJelieHui OTHOCUTCS ompeaeneHue «buccexkmpucoii yena
HA3b186AEMCA 1YY, KOMOPbIU UCXOOUM U3 €20 BEPULUHbL, NPOXOOUM MeNHCOY €20 CMOPOHAMU U
oenum y207 NONOAAMN.

A. K onpenenenusM yepe3 poJl U BUJOBbIE IPU3HAKH.

b. K KOHCTpYKTHBHBIM.

B. K omnpenenenusm yepes abCTpakimio.

I'. K yCIOBHBIM COTJIAILIEHUSM.

2. Kakue HenoctaTku B (OpPMYJIHMPOBKE OINpeneneHus «/ee npsamvie HA3b18AI0MCA
napanieibHblMu, eciu OHU He Nepecekaromcsy.

A. IlpuBeneHsl He BCe CYIIECTBEHHbBIE IPU3HAKHU.

b. Kpome cy1iecTBeHHBIX, IPUBEICHBI JIUIIHUE IPU3HAKH, BBITEKAIOIME U3 CYLIECTBCHHBIX.

B. Kpome cyiiiecTBeHHBIX, IPUBEIEHBI JIUIIHUE PU3HAKH, IPOTHBOPEYALUE CYILIECTBEHHBIM.

I'. Kpome CyllIecTBEHHBIX, NPHUBEAEHBI JIMIIHUE IIPU3HAKU, HE BBITEKAIOIIUE U3
CYILIECTBEHHBIX, U HE IPOTUBOPEYAT UM.

3. Paccmotpum  Teopemy «Ecau 8 mpey2onvHuxke 06a yeld pAaeHvl, MO  OH
pasnobeopentblily. UeM oHa SIBIsIETCA IS TOHATHS «PaBHOOEAPEHHBIA TPEYTONbHUKY»?

A. Ilpusnakom.

b. CoiicTBOM.

B. Teopemoii cymiecTBOBaHuUS.

I'. Urpaet ponb, KOTOpask OTIMYAETCA OT MPUBEICHHBIX.

4. Kakoe yTBepxeHUe OyJeT NMPOTUBOIMOJIOKHBIM YTBEPKICHUIO «B pasnobedpennom
mpey20/ibHUKe Y2iibl NPU OCHOBAHUU PAGHbBLY.

A. Ecnu B TpeyrosibHHKe J[Ba yIia paBHbI, TO OH paBHOOEIPEHHBIM.

b. Eciiu B TpeyronbHUKE BCE YIJIbI pa3HbIe, TO OH HE SBJIIETCS PAaBHOOEIPEHHBIM.

B. Eciu TpeyroyibHUK He SBIsieTCS paBHOOEPEHHBIM, TO BCE €0 YIJIbl Pa3HbIE.

I'. Ecnu B TpeyroibHHUKE HE BCE YTJIbl Pa3HbIE, TO OH SIBJIIETCS PABHOOEIPEHHBIM.

5. Kakumu cnoBaMu ciieiyeT 3aMEHHTb ..., YTOOBI OJTYYUTh BEPHOE YTBEPKICHHE?

s moeo, umobdwvl 06a mpeyeoibHUKa ObLIU PABHbL, ..., YMOObL MPU CMOPOHBL OOHO20 U3
HUX PABHbBL COOMEEMCMBEHHO MPeM CIOPOHAM 8MOPO20.

A. Heo6x0a11M0, HO HETOCTATOYHO.

B. JloctaTouHo, HO HE HEOOXOIUMO.

B. HeoOxoauMo 1 10cTaTOYHO.

I'. Ipyroii oTBeT.
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Ipumepvr memoouueckux 3adanui

1. OxapakTepu3yiiTe TOTOBHOCTh ydammxcs K paccmorpeHuto CMJI «Uucna wu
BBIYHCIICHUSI» B 7 — 9 KJaccax.

2. O6ocnyiite BaxxHocTh CMJI «Uucna u BBIYMCICHHS» IS @) pa3BUTHE 3HAKOBO-
CHMBOJIbHOTO MBILIEHUS; 0) pa3zBuTHe JIOTUYECKOTO MBILLJIEHUS; B) pa3BUTHE
QITOPUTMUYECKOTO MBIIUICHUS; T) pealnu3alii MPUKIAIHOW HAIMpaBICHHOCTH OOy4YeHUS
MaTeMaTHuKe.

3. CocTaBbTe JIOTHKO-CTPYKTYpHYIO cxemy noHsATuid CMJI «Hucna 1 BEIYUCIICHUSY.

4. Tlepeuncnute OCHOBHBIC JCUCTBUS U MPUEMBI JACSITEILHOCTH, KOTOPBIE (POPMUPYIOTCS
IIPU U3YYEHHUH YKCEI U BBIUKUCIECHUN B 7 — 9 Kilaccax.

5. [Ipennoxute METOAUKY (DOPMHUPOBAHUS MTOHSATHUS MTAPATUICTIOTPAMMA.

6. [Ipennoxurte MmeToauky nzydenus reopemsl daneca.

7. IlpeanoxxuTe METOAUKY OOydeHHUs ydamuxcs pemeHuro 3axadn «Haiiaure oOmme
peleHNs HepaBeHCTB x> + 6x — 7 < 0 m x° — 2x — 15 < 0.

NuauBuayanbHoe TBOpYECKOe 3aJaHue
(Heobszamenvroe 3a0anue, sblnoaHsemcs 6 5 u 6 cemecmpax no HeelaHuro cmyoenma)
BonontépctBo B Hayuno-o6pa3oBareinbHoM MaTeMaTHYECKOM LIEHTpE
«Maremarnueckuit neHTp JHoHl'Y»:
— opraHu3zanus JUCTaHIMOHHOTO oOyueHus yuyammxcs 5-11 kiaccos.
— MpoBepka paboT MaTeMaTUYeCKUX KOHKYPCOB yualuxcs 5-9 Kiaccos.

7.3. O0pa3sen cofep:kaHUs IK3AMEHALMOHHOT0 OnJIeTa

DK3aMeH MPOBOAMTCS JJIsl CTYJEHTOB C LI€JIbIO MOBBIICHUS UX PEUTHHra, 0000IIeHUs U
CucreMaTu3anuu 3HaHI/II71, IMOJIYYCHHBIX B PC3YJIbTATC U3YUCHUA NUCHUIIINHBI. BperI 3K3aMC€Ha
cocrasisier 90 muH. s cTyaeHTOB, KOTOpBIE OyayT cllaBaTh SK3aMeH, BCe HaOpaHHBIC UMU B
TEYCHHE ceMecTpa Oauibl OOHYIsIOTCS. DK3amMeH oreHuBaetrcs B 100 OGamioB. B Hero Bxomsr
TEOPETHYECKHE U MTPAKTUUECKHUE 3aTaHUSL.

O0pasen 3x3aMeHaAMOHHOTO0 OMJieTa B S cemecTpe

1. Packpoiite conepkanue Bormpoca: «Maremarnyeckue NOHATUS U UX KJIacCU(UKALIMSL.
Mertonrka GpopMUpOBaHUS MAaTEMAaTHUECKUX MOHATHII.

2. Teopemy «Uepez mpu mouku, He nexcawjue HA OOHOU NPSIMOU, MOICHO NPOBECU
NJIOCKOCMb U NPUMOM MOAbKO 00HY» CPOPMYITUPYHTE B HMIUTMKATUBHON (popme, BhIIEIHUTE
Pa3bACHUTENBHYIO YacTb, yCJIOBUE U TpeOoBaHue. OnpeennuTe XxapakTep TEOPEMBI: ITPOCTask OHa
i cinoxxHas. ChopmynupyiTe Ui JaHHOM TeopeMbl 00paTHOE, TPOTUBOIIOJIOKHOE U 00paTHOE
IIPOTUBOINOJIOKHOMY YTBEP)K/IEHUS B UMIUIMKAaTUBHON ()OpME U YCTAHOBUTE UX UCTUHHOCTb.

3. Ana omnpenenenus «BnucauHvlii Y201 — Y2Old, GEPUIUHA KOMOPO2O JedCum Ha
OKDYHCHOCMU, 4 €20 CMOPOHbI NePeceKalm OKPYICHOCMb» TIPEAJIOKUTE CIEAYIOUINE STalbl
MeToAMKH ero GopmupoBaHus: 1) MOTHBanHMs HEOOXOJMMOCTH  BBEICHHS  IOHSTHS;
2) aKTyalu3alfio 3HaHUH U YMEHHWH y4au[uxcs, HEOOXOAMMBIX ISl CO3HATEILHOIO YCBOCHHS
HOHSTHSL;, 3) MOJBEICHNE ydaluxcs K (OPMYITUPOBKE ONpeaeieH s NOHTHs; 4) hopMynupoBKa
OTIpE/ICTICHUS, OBJAJICHUE €ro CoJAepXKaHueMm; 5) oTpaboTKa NeHCTBHIA, BXOISIIMX B COCTaB
OBJIQ/ICHUS TIOHATHEM (CHCTEMa YIpaKHEHUH Ha MO/IBEICHHUE IO/ TIOHSTHE).

4. ns TteopeMbl «Cpeowuss nunus mpeyeorbHUKa napaniieibHa OOHOU U3 CMOpPOH
MpeyeorbHUKA U pABHA ee No0GUHe» TIPEIUIOKHUTE CIENYIOLINE dTalbl METOJUKN €€ U3yUYEHUS:
1) MmoTHBaNKs HEOOXOJMMOCTH HW3Y4YCHHS TEOPEeMbl; 2) aKTyalu3alis 3HAHUH W yMeHHH
y4aruxcs, HEOOXOAUMBIX ISl CO3HATENLHOTO YCBOCHUSI TEOPEMBI; 3) TIOABECHUE YUYaIUXCs K
bopmynmupoBke Teopembl; 4) GOPMYIHPOBKA TEOPEMBI, OBJAJACHHE €€ COJCPKAHHEM,
CTPYKTYpOi1, Ha3HaUEHUEM, KpaTKasl 3alIMCh TEOPEMBI Ha JJOCKE.

5. CocraBiieHHE KOHCIIEKTa U TEXHOJOTUYECKON KapThl ypoKa MaTeMaTUKH (TUIl ypoKa —
YPOK «OTKPBITHS» HOBBIX 3HaHMI) 110 TEME MHAMBUIYAJILHOTO 3aaHus. Packpolite conep:kanne
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BOIIPOCA U IPOWJUIIOCTPUPYHTE HA INPUMEPE BBHIIIOIHEHHOIO WHAWBUIYAIBHOIO 3aJaHMs: THIIbI
YPOKOB IO OCHOBHOM AMJAKTHYECKOM Lenu U Tunbel ypokoB 1no ®I'OC; crpykTypy ypoka
«OTKPBITUSD» HOBBIX 3HAHUM; OPraHMU3alUI0 HayaJla ¥ KOHIA YPOKa MaTEeMaTUKH; LIE€JIb U 3a0a4U
ypOKa; CIOCOOBbI IOCTAHOBKM M TPOBEPKM [JOMAIIHEro 3aJaHus; CIIOCOObI OpraHu3aluM
aKTyalIM3aluy 3HAaHUH U YMEHUI 00y4aroIMXCsl; CIOCOObI OpraHu3anuu pedIeKCHH.

Kpumepuu OUCHUBAHUA IK3AMEHA 6 5 cemecmpe

Howmep 3a0anus Konuuecmeso 6annos
3aganue 1 10
3amanue 2 15
3amanue 3 25
3amanue 4 25
3amanue 5 25
(0 MHAMBHUITyaTFHOMY 33aHUI0, KOTOPOE BBIITOIHICTCS B TCUCHHUE CEMECTPa)
Bcezo 100 6annos

Oo0pa3zen s3k3aMeHAIMOHHOT0 OnJieTa B 6 cemecTpe

1. PackpoiiTe conepkanue Bompoca «MeTtoauka u3y4deHUsi OOBIKHOBEHHBIX JPOOEH:
MECTO B Iporpamme, TpeOOBaHUs K 3HAHUAM U YMEHUSIM; BBEICHHUE MOHATUS OOBIKHOBEHHOM
IpoOu, mpeoOpa3zoBaHust IpoOeii».

2. Pemute TecToBBIE JIOTHMKO-TUAAKTUYECKHE 3aJlaHUSl MO OCHOBHBIM COJEp)KaTeIbHO-
METOAMYECKUM JIMHUAM (TECTHPOBAHUE BBIMTOJHAETCS HA KOMITBIOTEPE).

3. s 3agaum «B A ABC BC = 34 cm. Ilepnenouxynap MN, nposedénmwiii uz cepeounvt BC
k npamou AC, denum cmopony AC na ompesku AN = 25 ecu u NC = 15 cm. Havidoume niowaos
mpeyzonvHuxka ABC» onuimTe METOANKY 00yUYEeHHs pelIeHUs 3a/1a4H 110 Tulany: 1) akTyanu3anus
3HAHUH, HEOOXOAUMBIX JIJIS PEIICHUS 3a1a4r; 2) 0pOpPMIICHHE KPATKOM 3alliCH 33]1aui Ha JT0CKE;
3) opranuszanys TOUCKAa METOJa PEHICHUS 3aJa4yd C IOMOIIBID ABPUCTHYECKOTO JIMAJIOTa;
4) cocTaBliecHHE IUTaHA PEIICHHS 3a7auyd W €ro peanusanus; 5) rpaduueckas cxema crocoda
pemieHus 3a7adyd; 6) MpoBepKa peIIeHUs 3ajJaud; /) pelieHHe 3a7addl JPYTUM CIIOCOOOM;
8) mpuMeHeHue 3a/1auu.

4. Ha ocHOBe BBINOJHEHHOIO WHAMBUIYAIBHOTO 3a/laHUsl PACKPOWUTE METOIUYECKHE
aCTIeKTHl HW3YUYEHHs COJIEpIKAaTEIbHO-METOIUYECKON JIMHUM «MeToanKa W3Yy4eHHs YHCeN H
BbIYUCIIEHUI». OTBET TOJIKEH BKIIIOYATh!

1) MeToiMYecKUe PEKOMEHIAMU M3 Y4eOHBIX IMOCOOMIA 10 METOAMKE OO0YYeHHUs
marematuke (Kakue mHOAXOABI K HM3YYCHHIO JaHHOW TEMbI MPEJIAraloT aBTOPBI y4eOHO-
MeTonuuecknx mocobuit? IIpoaeMOHCTpUPOBATh KOHKPETHBIC TIPUMEPHI) M aKTyaJlbHbIC
WICCIIE/IOBaHMs B Hay4YHBIX cTaThsiX (Kakue coBpeMeHHbIe TCHICHIIMU M METO/IbI H3YUCHUS YHCEll
Y BBIUMCIICHUH pacCMaTpUBalOTCs B HaydHou suTeparype? [IpuBectn mpumepsl);

2) NpaKTHYECKHE MATSPHAIIBI:

@) METOJIMYEeCKHEe Pa3pabOTKH C aBTOPCKHX CAWTOB M MPO(ECCHOHAIBHBIX COOOINECTB
(Kaxue pecypchl MO’KHO MCTOJIb30BATh MPU U3YUEHUN OOBIKHOBEHHBIX poOeit? [Ipumepsl);

0) yueOHo-meToanueckue mocobust (Kakue mocoOus uis yuumreneid W 00yJaromuxcs
HanOonee 3¢dexkTuBHbI pu n3yueHun nanHoil CMJI? Ilpumepsi: pabouune TeTpaau, COOPHUKH
3aj1a4, METOJIUYKU — C 00OCHOBaHHEM MX MPUMEHEHUS);

3) unTepakTuBHBIE U 1UQpoBbIe pecypehl (Kakue mudpoBbie HHCTPYMEHTBI — OHJIAIH-
TpeHaXXephbl, 00pa3oBaTeIbHbIE MIAT(HOPMBI, BUACOYPOKH — MOYKHO UCTIONB30BaTh? [Ipumepsr)

Tpebosanus k omeemy:

— KOHKPETHOCTb (CChUIKH Ha aBTOPOB, HA3BaHMsI TOCOOMIA, aKTUBHBIE TUIIEPCCHUIKY Ha PECYPCHI);

— MpaKTUYecKas HalpaBJIEHHOCTh (KaK MaTepHaibl MOXKHO IPUMEHUTH B PEaJIbHOM YPOKE);

— COOTBETCTBHE COBPEMEHHBIM 00pa30BaTEIIbHBIM CTaHIApTaM.

Dopma npedcmagneHus: yCTHBIN OTBET € Tpe3eHTalNeH.
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I(pumepuu OUCHUBAHUA IK3AMEHA 6 6 cemecmpe

Howmep 3a0anus Konuuecmeo 6annos
3aganue 1 10
3aganue 2 30
3aganue 3 30
3aganue 5 30
(HO WHAWBUAYAJIbHOMY 3aJaHUI0, KOTOPOEC BLIITOJIHACTCA B TCHCHUEC ceMeCTpa)
Bcezo 100 6annos

B cnyuae Benenus y4eOHOro mporiecca ¢ MCIOJIB30BAHHEM 3JICKTPOHHOTO OOYyYeHUS U
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHM, colep)kaHue OujeTa MOKET OTJIMYaThCS OT
MIPUBEJICHHOTO.

8. PACHPEAEJIEHUE BAJIJIOB, KOTOPBIE NIOJIYYHAIOT OBYYAIOLIIUECSA

OO6mrasi olleHKa 3HAHWKA OOYYAIOIIUXCS MO JUCHUILIMHE TpoBoauTcs mo 100-6amipHOM
IIKAJIe HMCXOJs W3 MAaKCUMyMa, NMPHUBEACHHOTO B Tadimie Huxke. OpraHu3aloHHO-ydcOHas
paboTa B ayAUTOpUM OIICHUBAETCS HAa OCHOBE TAaKMX KPUTEPUEB KaK IMOCEIIAeMOCTb 3aHATUH,
CBOEBPEMEHHOE W Kauy€CTBEHHOE BBIIIOJHEHUE JOMAIHUX 3aJlaHUl, aKTUBHOCTH BO BPEMs
MPOBEJCHUS JIEKIMOHHBIX M TMPAKTUYECKUX 3aHATHHA, BBICTYIUIGHHS C JOKIAJAOM Ha
MPaKTUYECKOM 3aHATHH B (popme cemuHapa (ydactue B 0OCYKICHHH TEKYIIEro U MPOUIEHHOTO
Marepuania u T.II.).

CTyaeHT mMeeT BO3MOXKHOCTH moiyduth 100 OamwioB 3a yueOHyro paboTy B cemecTpe
cormacHo Tabmuie. B ciywasx, korga B cemectpe 3apaborano meHee 60 OamwioB u3 100 wm
3apaboTaHHas CyMMa 0aIOB HE OTBEUYAET OXKHIAHUSM, CTYACHT cIaeT 3k3aMeH (omeHuBaercst B 100
0aIoB U MpU ITOM 3apaboTaHHBIE B ceMecTpe Oaiibl HE CYMMHUPYIOTCA ¢ OajulaMH 3a SK3aMeH).
OO0s13aTeNTbHBIM  YCJIOBUEM DK3aMEHAIIMOHHOTO HCIIBITAHUS SIBJISIETCS  BBITIOJIHEHUE CTYICHTOM
JOMAIITHUX (MHIUBUIYaIbHBIX ) 331aHUH U MPOXOKIACHUS UTOTOBOIO OHJIAIH TECTUPOBAHHUSL.

8.1. Cemectp 5

Howmepa MakcumanbHOE
Buast pabot
paszenon KOJIMYECTBO 0aJJIOB
KoHTposb o npopaboTke JEKIMOHHOTO MaTepuaa 20
[IpakTnyeckue 3aganus 40
1-7 WuauBunyanbHas padorta Nel 10
HToroBast KOHTpOJIbHAs paboTa 10
BonouTtépcreo B HOMII «MaTtemaruueckuii HeHTp 20
Jloul'V» / BeimonaHeHre TBOPUECKOT0 3aJaHus
NTOT'O 100
[TpomexyTouHas arTecTaius (IK3aMeH) 100
OO01muii UTOT 3a CEMECTp 100
8.2. Cemectp 6
Howmepa MaxcumanbHOe
Buas padot
pa3zesnoB KOJINYECTBO 0aJIJIOB
KoHTposb 1o npopaboTke JEKIIMOHHOTO MaTepuaa 30
MeToauueckuil NpakTUKyM 20
8 WuauBunyanbHas padorta No2 10
HToroBast KOHTpOJIbHAS paboTa 20
BononTtépcreo B HOMII «MaTtemarnueckuii HEHTP 20
Jloul'Y» / BeinonaHeHre TBOpUECKOT0 3aaHus
NTOT'O 100
ITpomesxyTouHas arrectanus (3K3aMeH) 100
OO01muii UTOT 3a CEMECTP 100
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CooTtBeTcTBHE 0AJUIOB OLIEHKE

O1ieHKa 110 IITHOAJUILHOM IIKajie
KomnuuectBo 6amnoB >
s 100 ECTS | DOxzamen, nuddepeHunpoBaHHbINH 3auer
3ayer

90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOPpOILO 3a4TEHO
70-74 D 3a4TEHO
60-69 E yJIOBJICTBOPUTEIBHO BUe—
35-59 FX HE 3a4TEHO

0-34 F HEY/IOBJICTBOPHUTEILHO F——,

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O ITPOLIECCA

VYyebnsie 3anatus poBoaarcs B kopmycax Jonl'Y. Jlns npoBenenus jekuuii Tpedyercst
ayauTopusi, 00Opy/IOBaHHAS CEHCOPHBIM IKPAHOM, MYIbTUMEIUIHBIA MPOEKTOpP C IKPAHOM U
HOYTOYKOM, KOMIUIEKT y4eOHOM MeOeH I CTYACHTOB, pabouee MECTO MpenojaBaTers.

Jlnsg mpoBeneHUS TNPAKTHUUECKUX 3aHATUNH TpeOyercss ayauTtopusi, 000OpyaoBaHHas
CEHCOPHBIM SKPAHOM, MYJIBTUMEIUWHBIA MPOEKTOP C SKPAHOM M HOYTOYK, KOMIUIEKT Y4eOHOMH
Mebenu A CTYACHTOB, pabouee MecTo npenojaBarens. Boixoq B IHTepHET MPOBOJHON WM C
ucnonb3oBanuem Wi-Fi.

Jlis caMOCTOSITENIbHOM pabOThl HCIIOJIB3YIOTCS TEKCTOBBIE U JJIEKTPOHHBIE PECYPCHI
HayuHno#i OMOIMOTEKM YHMBEPCHUTETa W JPYTUX ODJICKTPOHHBIX OHOIMOTEYHBIX 0a3 NaHHBIX,
yueOHO-MeToInYeckoe obecreyeHue.

OOyuaronmecss HWMEIOT BO3MOXHOCTh — HCIIONB30BaTh  y4eOHBIE MaTepHajbl IO
TUCIUIUIMHE, pa3MmelleHHble Ha mmiatrgopme Moodle LlenTpa mucTaHIMOHHOTO 00pa3OBaHUs
OI'BOY BO «lonI'Y». Ilpu n3ydeHUH IUCHUIUIMHBI IPUMEHSIOTCS 3JEKTPOHHOE O0y4YEHHE U
JTUCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH.

10. PEKOMEHAYEMAS JIMTEPATYPA

10.1. OcHoBHasi JuTEpaTYpa

1. MamonroBa, T. C. Meroauka oOyueHuss MaTemMaTuke : ydeOHoe mocobOue /
T. C. MamonToBa. — Tromens : TroMmI ' Y-Press, 2025. — 248 ¢. — ISBN 978-5-400-01833-6. — EDN
TJHICV. — URL: https://elibrary.ru/item.asp?id=80312983 (nata oopamienus: 21.03.2026). — Tekcr :
AJIEKTPOHHBIN.

2. MamonrtoBa, T. C. Meronuka oOyuenuss maremaruke / T. C. MamonroBa. Y. 2 :
Metoauka oOy4ueHHs] MaTeMaTHKE B OCHOBHOW M CTaplIe IIKOJIE : reoMeTpus. — TIOMEHb :
Trom[V-IIpecc, 2026. — 208c. — ISBN 978-5-400-01946-3. — EDN PSSCHV. - URL:
https://elibrary.ru/download/elibrary 91927861 50231606.pdf (mata oOpamenus: 28.03.2026). —
TeKCT : IIEeKTPOHHBIN.

3. Iecrakora, JI. . OOmme BOMPOCHI METOAWKH OOYYCHHS MaTeMaTHKe : y4eOHO-
meroauyeckoe nocodue / JI. I'. HlecrakoBa ; ConMkaMCKMii TOCYJapCTBEHHBIN Ie1arornyecKuii
uHctutyT  (pmwman) DOIAOY  BO  «llepMmckuii  rocymapCTBEHHBI — HAIMOHATBHBINA
uccnenoBatensckuii  ynuBepcurer»  lllecrakoBa JLI. —  Comukamck :  ConMkamCKHid
rocynapcTBeHHbl negarorndecknii MHCTUTYT, OO0 «Twumorpady», 2022. — 116 c. — ISBN 978-5-
91252-173-7. — EDN WOQKDJH. - URL: https:/elibrary.ru/item.asp?id=47562942 (nara
obpamenwust: 28.03.2026). — TekcT : aneKTpoHHBIN. + JIaHb : 3JIEKTPOHHO-OMOIMOTEYHAsI CUCTEMA. —
URL: https://e.lanbook.com/book/264278.



https://elibrary.ru/item.asp?id=80312983
https://elibrary.ru/download/elibrary_91927861_50231606.pdf
https://elibrary.ru/item.asp?id=47562942
https://e.lanbook.com/book/264278

23

10.2. JlomosHUTeNbHas TUTEpaTypa

4. Jlenmmena, JI. O. MeToauka MoAroTOBKH U MPOBEACHUS YPOKOB TuddHepeHIInPOBaHHON
paboTel (MaTemaTuka) : yueOHO-meToauueckoe mocoodue / JI. O. Jlenmumena, 3. P. @enoceeBa. —
MockBa : MOCKOBCKHMI TOpOJCKOM menmarorndeckuii ynusepcutrer, 2025. — 112 ¢. — EDN
AKAKGR. — URL: https://elibrary.ru/item.asp?id=82711583 (mara oOpamienus: 28.03.2026). —
TeKCT : 2IEKTPOHHBIM.

5. Henwuinena, JI. O. MeTtoauka IMOATOTOBKM YPOKOB IOBTOPEHHSI B OCHOBHOM IIKOJIE
(maremaruka) / JI. O. lenumeBa, H.B.CaBunnea. — MockBa: MOCKOBCKHH TOPOICKON
nemaroruueckmii  yHmeepcuter, 2023, — 140c. - EDN UWZAQN. - URL:
https://elibrary.ru/item.asp?id=55998377 (nara ooparenus: 28.03.2026). — TekcT : 3JEKTPOHHBII.

6. Maremaruka (yriyOneHHbIH ypoBeHb). Peanuzanus tpeboBanuit ®I'OC ocHOBHOTrO
obmero oopazoBanus : Metoanueckoe nmocooue aisa yuutens / JI. O. Pocnosa, E. E. Anekceena,
E. B. byuko, 1. 1. KapamoBa. — Mocksa : MHctutyTt crpareruu pa3sutusi oopasosanus PAO,

2022. — 143c. — ISBN 978-5-6049293-3-9. - EDNYMDSOH. - URL:
https://www.elibrary.ru/item.asp?id=50301296 (mata obpamenust 21.03.2026). — Tekcr:
AIIEKTPOHHBIM.

7. MeTtoauka TONTOTOBKM W TPOBEACHHS 3aHATUH B THOpumHOM ¢dopmare o0ydeHHs
(MaTemaTuka u nH(popMaTuka) : yuebHo-meronuueckoe nocodue / JI. O. lenuena, A. B. Enucees,
A. A. Knanos, T. A. 3axapoBa. — MockBa : MOCKOBCKHUI TOpPOACKOM Me1aroruueckiii yHUBEpCHUTET,
2025. — 64 c¢. — URL.: https:/elibrary.ru/item.asp?id=91303327 (mara ooOparuenus: 21.03.2026). —
TeKCT : 2IIeKTPOHHBIN.

8. Pocnosa, JI. O. Maremaruka (yriyOneHHslii ypoBeHb). Peamzanust tpeboBanuit ®I'OC
cpemHero obmiero oOpasoBaHus : MeToamdeckoe mocodme s yuutens / JI O. Pocroga,
E. E. AnekceeBa, E. B. byniko. — Mocksa : ®@enepanbHoe rocyIapcTBeHHOE OIODKETHOE HAy4uHOE
yupexxaenue "MHcTuTyT cTparerun pa3Butus oopasosanus'”, 2023. — 92 ¢. — ISBN 978-5-6049295-
7-5. — EDN VDYCZL. — URL: https://elibrary.ru/item.asp?id=60045406 (mata oOpamieHus
21.03.2026). — TekcT : ANEeKTPOHHBIN.

9. Pocnora, JI. O. Marematuka. Peanuzamnus tpedoBanuii ®I'OC oCHOBHOrO 0OIIEro
obOpa3oBanus : Meroanueckoe mocobue s yumrens / JI. O. Pocnoa, E.E. Anekceesa,
E. B. byuko ; ®I'BHY «MHctutyT crpareruu pa3BuTHs obOpasoBanus PAO». — Mocksa :
WucTutyT crpaterun pa3sutus odopaszoBanus PAO, 2022. — 264 ¢. — ISBN 978-5-905736-84-1. —
EDN RETVLZ. — URL: https://www.elibrary.ru/item.asp?id=50274213 (mara oOpareHus
21.03.2026). — TeKkcT : ANEeKTPOHHBIN.

10. Poccuiickas @Denepamms. 3akonHbl. OO0 oOpazoBanuu B Poccuiickoit deneparun :
®enepanpHblii 3akoH Ne 273-D3: [mpunsat ['ocymapcrBeHHoit nymoit 21 nexabpst 2012 ropa:
onobpen Coserom dDeneparun 26 aekadps 2012 roga]. — Tekct : anekTpoHHbIH / OdUManbHbINA
MHTEPHET-TIOPTAJ IIPaBOBOU MH(POpMAaIHH. — URL:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102162745 (nara obpamenus: 21.03.2026).

11. Poccuiickue 1u@poBble MHCTPYMEHTHI M CEPBUCHI B IIKOJIE: B IOMOIIb MOJOAOMY
YUHUTEIII0 MaTeMaThKH, (pU3MKU U MHPOPMATHKH : ydeOHO-MeToauueckoe nmocodue. — I'po3HbIif :
OOmIecTBO ¢ OrpaHUYECHHON OTBETCTBEHHOCTHIO «l3marenbctBo AJIED», 2024, — 128 ¢. — ISBN
978-5-00212-799-3. — EDN BPAARU. — URL: https://elibrary.ru/item.asp?id=80445346 (nara
obpamenwust: 21.03.2026). — TekcT : 3eKTPOHHBIH.

12. Cpituna, H. C.  JlunakTudeckre OCHOBBI AJIEKTPOHHOIO OOYYEHHs: KOHCIIEKTHI U
cxemsbl : yaeOHoe nocodue / H. C. Cpituna, H. A. bapunosa. — Ya : BI'TIY umenn M. Akmysuibl,
2024. — 107 c. — ISBN 978-5-907730-85-. — Tekcr : »nekTpoHHBIH // JlaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: hitps:/e.lanbook.com/book/451136 (mata oOpareHust:
21.03.2026). — Pexxum foctyma: 11 aBTOPH3. TI0JIb30BaTEICH.

13. ®enmepanbHas oOpa3oBaTelnbHAs IPOrpaMMa OCHOBHOTO OOIIEro 0oOpa3oBaHWS -
[yrBeprkneHa Ilpukasom MuHucrepcTBa Hayku U Bbiciiero oopazoBanus Poccuiickoit @enepanuun
ot 18 mas 2023 r. Ne 370; 3apeructpupoBano B MunucrepctBe roctuiinu Poccuiickoit denepanuun
oT UIOJIS 2023 r. Perucrparmonsslii Ne 74223]. — URL:



https://elibrary.ru/item.asp?id=82711583
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http://publication.pravo.gov.ru/document/0001202307140040 (mara oOpamienus 28.03.2026). —
TeKCT : 2IEKTPOHHBIM.

14. ®enepanpbHas oOpa3oBaTenbHAs MpOrpaMMa CpPEeJHEro  oO0Iero oOpa3oBaHMS :
[yrBepknena [Ipukazom MuHHCTEpCTBa HayKu M BbICIIero oopa3oBanus Poccuiickoit deneparum
ot 18 mas 2023 r. Ne 371; 3apeructpupoBano B Munucrepcrse roctuiimu Poccuiickoit @eneparyu
oT HIOJIS 2023 1. Perucrpanyonnbrit Ne 74228]. — URL.:
http://publication.pravo.gov.ru/document/0001202307130017 (mara oOpamenust 28.03.2026). —
TeKCT : 27EKTPOHHBIM.

15. ®enepanbHbIl TOCYAaPCTBEHHBIH 00pa30BaTEIbHBIN CTaHIAPT OCHOBHOIO OOIIETO
obpazoBanus [yrBepkaeH [Ipukazom MunucrepcrBa npocseienns Poccuiickoit denepamnuu ot
31 mas 2021 r. Ne 287; 3apeructpupoBano B Munucrepctse roctuiiuu Poccuiickoit denepanmn
oT 5 HIOJIS 2021 r. PerucrpanuonHsrii Ne 64101]. — URL:
http://publication.pravo.gov.ru/Document/View/0001202107050027 (mata oOparmieHus
28.03.2026). — TeKCT : BIIEKTPOHHBIHA.

16. @enepanbHBIl TOCYAAPCTBEHHBI 00pA30BaTENbHBI CTaHAAPT CPEIHEro OOIIero
oOpazoBanus [yrBepkaeH [Ipukazom MunucTepcTBa npocBemenus: Poccutickoit @eneparmu ot 12
aBrycra 2022 r. Ne 732; 3aperucrpupoBano B Munucrepcrse roctuiuu Poccuiickoit @enepanyu ot
12 CEeHTSIOps 2022 r. PerucrpaunoHHsIii Ne 70034]. — URL:
http://publication.pravo.gov.ru/Document/View/0001202209120008 (mata obpamienus 28.03.2026).
— TeKcT : 3MeKTPOHHBIA.

11. ”THOOPMAIIMOHHBIE PECYPCbI

1. Enunas xomnexkuus uudpoBbix o0pa3oBarenbHbIX pecypco: caut. — URL:
http://school-collection.edu.ru/ (nata oopamenus: 28.03.2026). — Pexxum mocrtymna: cBOOOTHBIN.
— TeKCT: 3NEeKTPOHHBIN.

2. Koncrpykrop meneir oOyuenms: caiit. — URL: https://ode2.susu.ru/target/ (mara
obpaienus: 28.03.2026). — Pexxum noctyna: cBoOOHBIH. — TeKCT: 3J€KTPOHHBIIA.

3. Maremarnueckue stioael URL: http://www.etudes.ru (mara obpamenus: 28.03.2026).
— Pexxum noctymna: cBoOOAHBINA. — TEKCT : 2JIEeKTPOHHBII.

4. Hayynas onexkTpoHHas Oubmmoreka «KuOepJlennnka»: caiir / Acconuanus
«OTtkpbiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/ (mara oOpamienus:
28.03.2026). — Pesxum qocTyma: CBOOOAHBINA. — TEKCT: 3JIeKTPOHHBIH.

5. Hayuyno-monynsipapiii  (pU3UKO-MaTeMaTUYECKU JKypHAJT JUIsl IIKOJbHUKOB U
crynertoB «Ksaut» URL: http://kvant.mccme.ru (mara obpamenus: 28.03.2026). — Pexum
JocTyna: cBOOOIHBINA. — TeKCT : 3JIEKTPOHHBII.

6. Ilopran «EaunHoe coneprxanue odmero oopasosanusi»: cait. — URL: https://edsoo.ru/
(mata oopamienus: 28.03.2026). — Pesxum moctyma: cBoOOIHBIN. — TeKCT: 3JIEKTPOHHBIH.

7. CoobmectBo B3ammomnomomu yuutenei  «Pedsovet.su»: cait. — URL:
http://pedsovet.su/load/126 (mata oGpamienus: 28.03.2026). — Pexxum goctymna: CBOOOTHBIN. —
TexcT: IeKTpOHHBIH.

8. Vuwmrenbckuit mopranm: caiit. — URL: http://www.uchportal.ru/load/54 (nmara
oOpamtenus: 28.03.2026). — Pexxum poctymna: cBOO0HBIN. — TeKCT: 3eKTPOHHBIH.

9. ®I'OC PEECTP: caiit. — URL: https://fgosreestr.edsoo.ru/federal-standards (mara
obpamenus: 28.03.2026). — Pexxum noctyna: cBoOO HBIH. — TeKCT: 371€KTPOHHBIH.

10. denpepanbHbli TIepeueHb y4deOHHMKOBY»: caiit. — URL: https://fpu.edu.ru/ (mara
obpamenus: 28.03.2026). — Pexxum noctyna: cBoOO HBIH. — TeKCT: 371€KTPOHHBIH.

11. ®epepanbHblil LIEHTp MH(POPMALIMOHHO-00pa3oBaTeNbHBIX pecypcoB: caT. — URL:
http://fcior.edu.ru/ (mara obOpamenusi: 28.03.2026). — Pexxum poctyma: cBoOOAHBIN. — Tekcr:
3JIEKTPOHHBIMN.
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12. ®ectuBanp mnemarormdecknx wuued  «OTKpeITRIA  ypok»: caiit. — URL:
http://festival.1september.ru/ (mara o6paruenus: 28.03.2026). — Pexxum gocTyma: CBOOOIHBIN. —
TekceT: 2IeKTPOHHBIN.

13. OBC IOpaiit: anekTpoHHas OMOIMOTeYHas cucTema: cait. — Mocksa, 2013. — URL:
https://biblio-online.ru (mata o6pamienus: 28.03.2026). — Pexxum noctyma: ajisi aBTOPU30B.
nosb3oBaTesen. — TeKCT: 2JIeKTPOHHBII.

14. BBC «Jlanb»: [caiiT]. — URL: https://e.lanbook.com (nata obpamenus: 28.03.2026).
— Pexxum ocTyma: aJist aBTOPU30B. M0JIb30BaTeNIe. — TeKCT: 3JIEKTPOHHBIMN.

15. ObC [Houl'VY: caiit / ®I'BOY BO «/lonl'Y». — [omeuk, 2016- . — URL:
http://library.donnu.ru/ (mara oopamenus: 28.03.2026). — Pexxum moctyma: cBOOOAHBIH. — TEKCT:
AJIEKTPOHHBIN.

16. Dnextponnsni apxuB Jonl'Y: pa3nen caiita / Hb JIonl'Y. — TekcT: anmekTpoHHBIH //
OBC Houl'VY: caiir. — URL: http://repo.donnu.ru/ (mara obpamenus: 28.03.2026). — Pexum
JOCTYTIA: CBOOOHBIH.

17. Dnextponnslii karanor Hayunoii 6ubnnorexu Joul'VY: paznen caiira / Hb [lonl'Y. —
Tekct: anmexkrponnbii // OBC Jlonl'Y: caiit. — URL: http:/library.donnu.ru/catalog/ (mara
obpamienus: 28.03.2026). — Pexxum jocTyna: MOMCK CBOOOIHBIN, 3JIEKTPOHHBIC JTOKYMEHTHI —
71 nonb3oBareneit Joul'y.

18. eLIBRARY.RU: nayuynas snekTpoHHas OubOmmoreka: cadt. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara obpamenus: 28.03.2026). — Pexxum goctyma: Ui aBTOPU30B.
IIOJIb30BaTeIeN. — TEeKCT: 2JIEKTPOHHBIMN.

12. MIPOI'PAMMHOE OBECIIEYHEHHUE

1. PEJ OC, Astra Linux (OEM).
2. OpenOffice, LibreOffice.
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