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1. Mecro nucuumiauHbl (MoayJisi) B ctpykrype OOII

Hucnummuaa b1.0.06.03 «Teopust pa3BUTHSI MaTeMaTUYECKUX MPECTABICHUN JETEH» OTHO-
CUTCSI K 00s3aTeIbHON yacTH 00pa3oBaTeIbHON IIporpaMMbl HanpasieHust noarotosku 44.03.01 Ile-

Jarorudeckoe oOpa3oBaHue, HallPaBIeHHOCTH (Mpoduis) JlomkoasHOe 00pa3oBaHue.

JucuuiuiiHa mpeqHa3HaueHa JUisi OCBOCHHUS CTYJIEHTaMU OYHOM opMbI 00ydeHHsT Ha 2 Kypce
(B 3, 4 cemecTpax), cryaeHTamu 3a09HON (opMbI 00ydeHHst Ha 2 Kypce (B 3, 4 cemecTpax).

2. [lnanupyemble pe3yJbTaThl 00y4eHHs IO JAUCHMILINHE, COOTHECEHHbIE ¢ IUIAHHpYe-
MBIMH pe3yJIbTATAMHU OCBOEHHSI 00pa30BaTeIbLHONH NMPOrpaMMbl (KOMNETEHIUSIMA M UHIHKATO-
PaMH JOCTHKEHHSI KOMIETEH Ui )

DopmupyeMbIe
KOMIIeTCeHIIUH
(xogn,
COJIEp/KaHUE KOM-
MIETEHIIUH )

[Lnanupyembie pe3yJbTaThl 00yUeHHUsI 0 THCIHIIIHHE
(MoayJ10), B COOTBETCTBHM
¢ MHANKATOPOM JI0CTH:KEHH s KOMIeTeHIINH

HNuaukaTop 10CTHKEHUSA
KOMIICTCHIIUU
(xom,
coJiepKaHue MHIANKATOPA)

Pe3yiabTaTsl 00yyeHus
10 AUCHHUILINHE
(ZeckpunTOpPHLI
KOMIIETEHIIHH)

HaumenoBanue
OLIEHOYHOI'0
cpeacTBa

TIK-4 CriocobGen ocBau-
BaTh U aHAJTM3UPOBATH
0a30BbIC HAYYHO-
TEOPETHIECKHE MPEe-
CTaBIICHUS O CYIIHOCTH,
3aKOHOMEPHOCTSIX,
NPUHIHIIAX U 0COOCHHO-
CTSIX SIBJICHUH U MpolLec-
COB B MpEeIMETHOU 00JIa-
CTH

NIIK-4.1. 3naer conepxanue, cyui-
HOCTB, 3aKOHOMEPHOCTH, TIPUHIUIIBI 1
0COOEHHOCTH U3y4aeMBbIX SIBICHUH U
HpOILECcCOB, 6a30BbIE TEOPHUH B TIPE]-
METHOM 00JIacTH, a TaKXKe POJIb y4eo-
HOTO IpenMeTa/ 00pa3oBaTeNbHOM
obJyact B popMHPOBaHUH HAyIHON
KapTHHBI MHpa; OCHOBBI 00IIIeTeope-
THUYECKUX TUCLUIUINH B 00BeMe, He-
00X0MMOM ISt pelieHus mpodeccu-
OHAJIBHBIX 33/1a4.

NIIK-4.2 YMeer aHanu3upoBaTthb 6a-
30BBIE HAYYHO-TEOPETUUECKUE MPeI-
CTaBJICHUS O CYIIHOCTH, 3aKOHOMEp-
HOCTSIX, PUHINIIAX ¥ OCOOEHHOCTSIX
M3y4aeMBbIX SIBIICHUI U ITPOLIECCOB B
MPEAMETHOH 001aCTH 3HAHUH.
UIIK-4.3 Bnageer pa3inyHbIME Me-
TOJAMH aHAJIN3a OCHOBHBIX KaTero-
pUii IpeAMETHOH 00JIaCTH 3HAHUA.

3namob 6a30BBIE TEOPETHIECKHE ITOHS-
THSI, HA OCHOBE KOTOPBIX CTPOHUTCS Ma-
TEeMaTHIECKoe 00pa30BaHME AOIIKOIb-
HUKOB:

- 00IIKe TTOHATHS MaTEMAaTUKK (MHOXe-
CTBa U ONEpalyy HaJ HUMHU, COOTBET-
CTBHS M OTHOLICHHUS);

- IOAXO/BI K TOCTPOSHHIO MHOXKECTBA
LEBIX HEOTPULATEIBHBIX YHCcel (aKCHu-
OMAaTHYECKHH, TEOPETHKO-
MHOXECTBEHHBIN);

- CHCTEMBI CUHCIICHUS;

- BJIEMEHTHI TE€OMETPHH;

- BEJIMYMHBI I UX U3MEPEHUE.

YcrHBI onpoc
Komnoksuym
TectupoBanue

3amaHus K paKTUie-
CKOMY 3aHSTHIO

KonTponbsHas pabora

Vmemo

- BBIMOJTHSATH TEOPETHKO-
MHOYECTBCHHBIC OTICpaIliU HaJl KOHEY-
HBEIMU ¥ OECKOHEYHLIMU MHOKECTBAMM;
- YCTaHABIMBATh CIIOCO0 3a/1aHUS KOH-
KPETHOTO COOTBETCTBHSI MITH OTHOIIIE-
HUsL ¥ (HOPMYITHPOBATH €r0 CBOMCTBA;

- WILTIOCTPUPOBATH TEOPETUKO-
MHOYECTBEHHBIN MTOAXO0 K YHUCITY U
oTepanusIM HaJl YUCIIaMH TIPUMEpPaMu
3aJJaHU U MATEMATHUCCKUX UTP JIS
JIOIIKOJILHUKOB;

- WILTIOCTPUPOBATH AKCHOMATHUYECKHUIT
MOJIXO/1 IPUMePaMH 33aIaHii U MaTeMa-
THYECKUX UTP JUISI JOIIKOIbHUKOB;

- pacro3HaBaTh U H300pakaTh Ha IIIOC-
KOCTH TEOMETPHUECKHE PUTYPBI, pe-
1IaTh TCOMETPHUYCCKUE 3a/1auH (TIIaHH-
METPUUECKHE, CTEPEOMETPHUUECKHIE);

- yCTaHaBJMBaTh BHJA 3aBUCHMOCTH
MEX]y BEJTHYNHAMH.

TectupoBanue

3agaHus K pakTude-
CKOMY 3aHSTHIO

Konrponbshas padora

Bnaodemv HaBbEIKaMH, HEOOXO IMMBIMU
JUTS TITyOOKOTO OBJIAIEHHST COJIePIKAHNU-
eMm paszzena «PopMHPOBaHUE dIIEMEH-
TapHBIX MAaTEMaTHYCCKUX MPEICTaBIIC-
HUI» oOpa3oBarenbHON obnactu «Ilo-
3HaBaTEJIbHOE PA3BUTHE)» (HABBIKAMHU
pellIeHHUs MAaTEMAaTHUECKHUX 3a/1a4; BbI-
MTOJTHEHUSI PAIHOHAIIBHBIX BBIYHCIIE-
HUi).

3aHaHI/I$I K IIpakTu4e-
CKOMY 3aHATHUIO




3. CTpyKTYypa M coiepKaHue IUCUUILIMHBI

3.1. CTpyKTYypa AUCUMIIUHBI

TpynoemiocTs oyHas opma 3a04Has popma
00y4eHus 00y4eHust
O01mas Tpy10eMKOCTh 5 3.e. 5 3.e.
YacoB 110 Y4eOHOMY IUIaHy, U3 HUX 180 180
KonTakTHasi padoTa, B TOM 4HCJIC: ayTUTOPHBIC 3aHSITHUS:
— 3aHATHUS JICKIIMOHHOTO THIIA 32 8
— 3aHATHS] CEMUHAPCKOTO TUTIA 48 8
KOHTPOJIb CAMOCTOSITEIIbHON paboTHI 3 3
IIpome:kyTOoUHAs aTTeCTANMS 45 13
3a4yeT, SK3aMeH
CamocrosiTesbHasi padoTa 52 148

3.2. Conep:xaHue TUCUUILTUHBI

(cmpyxmypuposannoe no pasdenam (memam) ¢ yKazanuem OmeeOeHHO20 HA HUX KOIUYeCmEd

AKAOeMUHECKUX YACO8 U 8UObL YUEOHBIX 3AHAMULL)

KounrakrTHasi padora CamocrosiTeJIbHAsI
(pabora BO B3auMoOJeiicTBUM padora
¢ npenojaBarejem), odyualomerocs,
Yackl, U3 HUX 4achbl, B IEPHOJ
3ansaTus —_ g
« CEMHHAPCKOT0 THIA g =
Haumenosanue Bcero E (B T.4. TEKYLIHii KOH- ’E = 2 gz
pasnenos (P) (9aceI) = 5 | Tpoab ycmeBaemoctu) | 2 2 _ == 8
i TeM (T) = £ o ° = E 2 ° g o
JUCHUITHHBI (MOIYJIs), = = < B 2 &= S ; : S
S O é_‘ 9 ¥ a 2 g E s 2 = 13}
, £ =2 E °F |=28%* | 28 g
®opma(bl) NPOMEKYTOUHOM | = == E& = g & =
aTTecTalluu g E 5 3 é- g S = o g
N0 AUCHMILIUHE © & g = §
s} =N s} =N = =N o=t =N s =N o=t =N s =N
T S g 8 | & g | £ S| E| 8 g | 8| £ | 8
@) o) @) fos) @) s (@) o) (@) o) @) o) @) [oo)
Tema 1. O01ue MOHIATHS Ma- 36 34 8 2 8 2 20 30
TEMATHKH.
Tema 2. OCHOBHBIE HIEH I10- 35 33 8 2 8 2 19 29
PAJIKOBOW U KOJIMYECTBEHHOM
TEOpU HATYPAJIbHBIX YHCEIL.
3auer 1 5 1 1 4
HUTOI'O 72 72 | 16 4 16 4 1 1 4 39 59
Tema 3. CucreMbl cUUCIIe- 15 | 22 4 8 2 3 20
HUSL.
Tema 4. DeMEHTELI T€OMET- 16 | 23 4 2 8 1 4 20
PHH.
Tema 5 . Beanunna u ee u3- 15 | 23 4 2 8 1 3 20
MEpEeHHE.
Tema 6. DeMEeHTHI TEOpHUU 15 | 29 4 8 3 29
aJITOPUTMOB.
B Tom umucie Tekymuii 5 2 2 2
KOHTPOJIb
IK3aMeH 45 9 45 9
HUTOI'O 108 | 108 | 16 4 32 4 2 2 45 9 13 89
BCEI'O 180 | 180 | 32 8 48 8 3 3 45 | 13 | 52 | 148

Texkynuil KOHTPOJIb YCIIEBAEMOCTH PEATU3YETCs B paMKaxX 3aHATUM CEMUHAPCKOTO THUIIA.




4. Y4yeOHO-MeTOaAMYECKHE O0ecledeHHe CAMOCTOSATEJIbHOI padoThl CTY1eHTOB

CamocTtosTenpHas paboTa SBISETCS BaXHEHWIEH COCTaBHOW YacThIO Y4eOHOrO Mpoliecca H
00513aHHOCTBIO KaXKJIOTO CTY/ICHTA.

Jns obecnieyeHHs: CaMOCTOSITEIILHOW Pa0OThl OOYYaIOIIMXCS HMCIIOJIB3YeTCS AJICKTPOHHBIH
yrnpaBisieMmblii  Kypc «Teopust pa3BuTHs MaTeMaTHUYSCKHX MpEACTaBICHUN zereit»  https://e-
learning.unn.ru/course/view.php?id=8123 , co3maHHbBIi B cucTeMe 3aeKTpoHHOTO 00yueHuss HHIY
https://e-learning.unn.ru/.

CamocrosiTenbHas padoTa CTYIEHTOB IO AUCHMIUIMHE «Teopus pa3BUTHS MaTeMaTHYECKUX
MPEJCTABICHUN JETEH» OCYIIECTBIISCTCS B CICAYIOIIMX BHJAAX: IMOATOTOBKA K YCTHOMY OINPOCY Ha
MPAKTUYCCKUX 3aHATHAX, K KOJUIOKBUYMaM, TCCTUPOBAHUIO, U3YUCHUC OCHOBHOH U IIOHOJIHHTCHBHOﬁ
JUTEPATyphl; BBITOIHEHHUE 3alaHUI TPU MOJATOTOBKE K MPAKTHYECKUM 3aHSATHSIM; BBITOJHEHHE KOH-
TPOJILHBIX Pa0OT; MOJArOTOBKA K 3a4€Ty; MOATOTOBKA K DK3aMCHY.

IMoaroroBka K 3aHATHAM CEMHUHAPCKOT0 THIA
(MpakTHYeCKHM 3aHSITHIM, KOJUIOKBHYMaM)

[ToaroToBka K 3aHATHSIM CEMHHAPCKOTO TUMA (TMPAKTHUYECKUM 3aHATHSM, KOJUIOKBHYMaM) —
TpaauIOHHAas (hopMa caMOCTOSTEIBHON paboThl 00YyYaIOUINXCS, BKIIIOYAET OTPAOOTKY JIEKIIMOHHOTO
MaTepualia, U3y4eHUEe PEKOMEHIOBAaHHOW JINTEPATyphbl, KOHCIIEKTHPOBAHUE MPEIIOKECHHBIX UCTOYHH-
KOB.

[ToaroToBka Kk onpocy, NpoBOJUMOMY B paMKax MPaKTUYECKOro 3aHITHSA, HAa KOJUIOKBUYMax,
TpeOyeT ysICHEHHS BOIIPOCOB, BEIHECEHHBIX Ha KOHKPETHOE 3aHATHE, MOATOTOBKH BBICTYIUICHUH, IO~
BTOPEHMSI OCHOBHBIX TEPMUHOB.

Ha npaktuyeckux 3aHATHSIX paccMaTpuBarOTCa HauOoJiee Ba)KHBIE, CYILIECTBEHHBIE, CIOKHBIE
BOIIPOCHI, KOTOPbIE, KaK CBHJICTEIBCTBYET IIPEI0IaBaTeNbCKas IPaKkTHUKa, HauboJiee TpyAHO ycBauBa-
IOTCS CTyIEHTaMU. | OTOBUTBCS K MPAKTUYECKUM 3aHATHSIM HEOOXOAUMO 3a01arOBPEMEHHO.

Iloozomoeka k cemMunapcKum (npaxmudeckum) 3aHAmMusIM 6Kaouaem 6 ceos:

e 00s3aTeNIbHOE O3HAKOMJICHHE C IIJIAHOM MPAKTHYECKOTO 3aHATHUS, B KOTOPOM COJEpPKATCs
OCHOBHBIE BOIIPOCHI, BHIHOCHMBbIE Ha 00CYKICHUE;

® U3y4YeHHE KOHCIEKTOB JIEKIMH, COOTBETCTBYIOIIMX pAa3/eNoB YyuyeOHMKA, Y4eOHOro
ocoous;

e U3y4CHHE JIONOJHUTEJIBHOM JIMTEpaTypbl IO TEME MPAKTHYECKOrO 3aHATHS  C
00s13aTeNIbHBIM KOHCIIEKTUPOBAaHMEM MaTepuana, KOTOpPbIH TOHAJO0OUTCS MpH OOCYKACHUH Ha
CeMHHape.

TTomnume, umo Heobx00UMO:

® BBINKMCATh OCHOBHBIE TEPMHUHBI U 3aTIOMHUTH UX JI€DUHUIUY;

®  3aMUCBIBaTh BO3HUKILIKE BO BPEMsSI CAMOCTOSITENIBHOM paboThl ¢ y4eOHMKAMHU U HAy4YHOUH
JUTEPaTypbl BOIPOCHL, YTOOBI 3aTEM Ha CEMUHAPE MOIYYUTh Ha HUX OTBETHI;

® UMETh NPOJYMaHHBIE U ApryMEHTHPOBAHO OOOCHOBaHHBIE (OPMYIMPOBKH COOCTBEHHOM
MO3ULMH 110 KaXJI0MY BOIIPOCY IJIaHa MPAKTUYECKOTO 3aHSITHS,

e oO0pamaThCcs 3a KOHCYJbTallMell K IpenojaBaTeNll0o MPU BO3HUKHOBEHUU 3aTPYIHEHUN B
OCBOEHUU MaTepuaa MpakTHYeCKON paboThI.

OTBeT Ha NMPAaKTUYECKUX 3aHATHUAX, Ha KOJUIOKBHUYMax JOJDKEH YAOBIETBOPATH CIEIYHOIIMM
TpeOOBaHUSAM: B BBICTYIUIEHUU H3JIararoTcs TEOPEeTHUECKHEe MOIX0/bl K pacCMaTpUBaeMOMY BOIIPOCY,
JaeTCs aHAJINU3 MPUHIUIOB, 3aKOHOB, MTOHATHHN U KaTETOPUI; TEOPETUUECKUE TIOJIOKEHUS TOJKPETLIS-
10Tca (hakTaMu, MpUMEpaMH, BBICTYIUIEHHE JOJKHO ObITh apryMeHTHpoBaHHBIM. J[ns Oonee yriay6-
JIEHHOTO M3Y4YE€HHS BOIPOCOB PEKOMEHAYETCS KOHCIEKTUPOBAHNE OCHOBHOM M JOIOJIHUTENBHOM JIU-
Teparypsbl.

Bonblryro momoribs Npu MOJATOTOBKE K 3aHATUSM MOXKET OKa3aTh M3ydeHHE MyOnMKanuid B
Hay4yHBIX XypHaJlax, a TaKKe creuuaibHble HTepHEeT-pecypchl IO TeMaTUKE TUCIUIUIMHBI, YKa3aH-
HBIE 1. 6 HacTosIIel paboyel mporpaMMbl JUCIUILIIHHBI.

MeTtoauyeckue peKOMeH/IallMU 110 MOJATO0TOBKE K YCTHOMY OIIpoCy


https://e-learning.unn.ru/course/view.php?id=8123
https://e-learning.unn.ru/course/view.php?id=8123
https://e-learning.unn.ru/

HA NPAKTHYECKOM 3aHATHH, HA KOJLJIOKBHYMe

1. IIpu noaroToBke COOOIIEHUS, OTBETA UCIIOIb3YHTE HECKOJIBKO HCTOYHUKOB JINTEPATYPHI 110
BBIOpaHHOM TeMe (BOIPOCY), HCIIOJIB3YHTE MeYaTHbIC N3JAaHUS U UCTOYHHUKH SJIEKTPOHHBIX OMOIMOTEK
nnu MHTepHeT-pecypcoB.

2. CnenaiiTe 1UTAaThl M3 KHUT W CTaTeid MO BBHIOpaHHON Teme (0OpaTUTe BHHMaHUE Ha
HETOHATHBIE CJI0BA M BBIPAXKEHUS, YTOUHUTE UX 3HaUEHUE B CIIPABOYHOM JIUTEpaType).

3. Ilpoananu3upyiite COOpaHHBIH MaTepuall M COCTABbTE IUIAH COOOIICHHUS WM OTBETa,
aKLEHTHUPYS BHUMaHUE Ha Han0oJiee BaXKHBIX MOMEHTAX.

4. Hanumute OCHOBHBIC MOJIOKEHHUS COOOIICHUS WM OTBETa B COOTBETCTBHH C IUIAHOM,
BBINUCHIBAS [0 KAXA0MY IIYHKTY HECKOJIBKO MPEII0KEHUH.

5. IlepeckakuTe TEKCT COOOIIEHUS HITH OTBETA, KOPPEKTUPYSI TOCIEI0BATEILHOCTD H3JI0KEHUS
MmarepHaia.

6. [TogroroBiieHHOE COOOILICHHE MOXET COMPOBOXAATHCS MPE3CHTAIMEH, HIUTIOCTPHPYIOLICH
€ro OCHOBHBIE TI0JI0XKEHHUS.

[Toka3zarenu pe3yabTaToOB pabOTHI ISl CAMOIIPOBEPKHU:

® [10JIHOTA M KAYECTBEHHOCTh MH(OpMAIUH 110 3alaHHOM TeME;

e cBOOOJHOE BIIaJIECHUE MAaTEPUATIOM COOOIIEHUS UITH JIOKJIA/Ia;

® JIOTUYHOCTh U YETKOCTb U3JI0KEHUS MaTepHaa;

® HaJM4YME U Ka4eCTBO IPE3EHTALIMOHHOIO0 MaTepuasa.

CamocTosiTe/ibHOE M3YyUeHHE OT/IeJIbHBIX TeM (BOIMPOCOB)
B COOTBETCTBHMH CO CTPYKTYPO# JUCHHILIMHBI 110 Y4eOHOH M CHIeHAJIBLHON JIuTepaType

AxTuBu3anus yd4eOHOU NeSTeTbHOCTH ¥ MHIUBUIYaTH3aIis O0y4deHHUs MPEIoaracT BeIHECe-
HUE JIJIs1 CAMOCTOSITEIIbHOI'O N3YY€HUs OTAEIbHBIX TEM MM BOIPOCOB. BpiOop TeM (BompocoB) s ca-
MOCTOSITETPHOTO M3Y4EHHUS! — OJHA M3 KIIOYEBHIX MpoOieM memarora B opranu3anuu 3¢)(eKTuBHON
palboThI 00y4JaOLIUXCS 110 OBJIAJICHUIO YU€OHBIM MaTEPUAJIOM.

Oco0yr0 pojb CaMOCTOSATEIBPHOE M3YYCHHE OTICIBHBIX TEM (BOIPOCOB) TUCITUILIMHBI UTPACT
IUIsl CTY/IEHTOB 3a04HOM (hOpMBI O0yUCHHMSL.

[Ipu TOM, KaK nMpaBUIO0, OCHOBAaHHEM BbIOOpPA SBJSETCS HAMIy4llas 00ecleYeHHOCTh JInTepa-
Typol ¥ y4eOHO-METOANYECKMMHU MaTepHajaMy IO JaHHOW Teme, ee o0oOmaronwmii xapakrep, cop-
MUPOBAHHBIN HAa ayIUTOPHBIX 3aHATUAX AITOPUTM U3ydeHHs. O0sS3aTeIbHBIM YCIOBHEM PE3yJIbTaTHB-
HOCTH CaMOCTOSITEIIbHOI'O OCBOEHUS TEMBI (BOIIPOCA) ABISAETCS KOHTPOJIb BHIIIOTHEHUS 3aJaHMUS.

Bonpocsl n1s caMOCTOSATENbHOIO M3y4eHHUs! TeM (BOMPOCOB) yKa3aHbl B paboyeil mporpamme
JTUCIUILTAHBL (MOTYIIs).

Pe3ynbTaTthl caMOCTOSTENBHOIO M3Yy4YEHHUS! BOIPOCOB, OYIyT MPOBEPEHBI IMPENoJaBaTesieM B
¢dopme: YCTHBIX OIPOCOB HA MPAKTUUECKUX 3aHATUAX M KOJJIOKBUYMax, OTBETOB Ha 3aueTax, dK3aMme-
Hax.

PaboTta ¢ 0CHOBHOI1 M 10NIOJTHUTEJILHOM JIUTEPaTypoOi

MeTtoauyeckue peKOMeHAalMHU 110 padoTe ¢ OCHOBHOW M JONMOJHUTEIbHON JIUTEPATYPOil

Pabota c nureparypoit 10KHA COTPOBOXKIAETCS 3aMUCIMU B TOW UM UHOM (popMe (KOHCTIEKT,
IUTaH, Te3HUChl, aHHOTaIus). [Ip1 3TOM Ba)KHO He TOJIBKO MPUBJIEYb O0JIee MIMPOKHUNA KPYT JINTEPaTypHl,
HO 1 CyMCTh Ha €€ OCHOBC pa306paTLc;1 B CTCIICHU M3YYCHHOCTU TCMBI. CTOUT BBISIBUTH JUCKYCCHOH-
HbIE€ BOIPOCHI, HEPELLICHHbIE MPOOJIEeMbI, MTONBITATbCS BHICKA3aTh CBOE OTHOILEHHE K HUM. [IpuBectu u
APTYMCHTHUPOBATH CBOXO TOUYKY 3pCHHUA UJIM OTMCTUTD, Kakoif nu3 HMCIOIIUXCA B JIMTEPATYypPEC TOUCK 3PC-
HUS 110 TaHHOM NMpoOsieMaTHKe MPHUJIEPKUBACTECH U ITOYEMY.

ITo 3aBepuIeHNH M3y4EHHS] PEKOMEHAYEMOMW JIMTEPATYphl MOJE3HO MPOBEPUTH YPOBEHb CBOUX
3HaHUI C MOMOIIBIO KOHTPOJBHBIX BOIPOCOB Il caMonpoBepku. Heo6Xxo1umMo BecTH cuctemarnde-
CKyI0 paboTy HaJ JUTepaTypHbIMU MCTOYHUKaMU. HeoOXoaumo nM3ydaTh HE TOJBKO JIUTEpaTypy, pe-
KOMEH/IyeMYIO B JaHHBIX y4eOHO-METOJMUECKUX MaTepuanax, Ho ¥ HOBbIE, CYIIECTBEHHO Ba)KHBIE U3-
AaHWA 110 KypCy, BbIIICAMINE B CBET ITOCIIC €ro ny6n1/11<au1/m. HpI/I OTOM CJIEAYCT BBIACIATE HCACHEIC,
CJIO’KHBIE /111 BOCHPUSATHS BOIPOCH. B LeNX MposCHEHMs MOCIeIHUX HYKHO 00paIliaThCs K Mperno-
JABaTEIIO.

MeTtoanyeckue peKOMeHAalMH 110 NMOAT0TOBKE K TeCTUPOBAHMIO



1. Tectel — 3TO BONpPOCH! UM 3a/laHusl, IPEAYCMaTPUBAIOLINE KOHKPETHBIN, KpaTKUi, YETKUI
OTBET Ha UMEIOIMECS ITATOHBI OTBETOB.

2. Tlpu caMoCTOATENBHOH MOATOTOBKE K TECTUPOBAHUIO CTYACHTY CIEIYeT:

3. a) npopaborath MH(GOPMALMOHHBIA MaTepuan MO AUCHMILIUHE, MPOKOHCYIbTHUPOBATHCS C
IperoiaBaTesieM 10 BOIPOCY BbIOOpa yueOHOM TUTepaTyphbl;

4. 0) BBISICHUTD BCE yCJIOBHS TECTUPOBAHUS 3apaHee (CKOJIbKO TECTOBBIX 3aJjaHUM OyaeT mpen-
JI0’)KEHO, CKOJIbKO BPEMEHU OTBOAUTCS HA TECTUPOBAHNE, KAKOBA CUCTEMA OLIEHKU PE3YJIbTaTOB U T.1.);

5. B) mpuctynas K paboTe ¢ TecTaMy, BHUMATEIbHO U IO KOHIIA TPOYUTATh BOIPOC U Ipesia-
racMbl€ BapUaHThbl OTBETOB;

6. T) HEe TpaTUTb MHOT'O BPEMEHHU Ha CIHUIIKOM TPYIHBIM JJisi HEr0 BOIPOC, a MEPEXOIAUTh K
JIPYTUM TECTaM, BEpHYBILINCH B HEMY B KOHILIE TECTUPOBAHMSI;

7. e) o0sA3aTenbHO OCTABUTH BPEMs JJIsi MPOBEPKH OTBETOB, YTOOBI M30€XKaTh MEXaHUYECKUX
OLINOOK.

CamocTosiTe/ibHOE BBINIOJTHEHUE 3aJaHNI IIPH OATOTOBKE K MPAKTUYECKUM 3aHATHAM

1. BHuMarenbHO MpOYUTAMTE TEOPETUUECKHII MaTepuall — KOHCIEKT, COCTaBJICHHBI Ha
JIEKIMOHHOM 3aHSITHM, MaTepuan ydeOHuKa, mocoOus. Beimummre Qopmysiabl U3 KOHCHEKTa IO
N3y4aeMou Teme.

2. O0paTtuTe BHMMAaHHE, KaK HCIOJIb30BAJUCH HaHHBbIE (DOPMYNBI MPH PELICHUH 3a1ady Ha
3aHSATHH.

3. Pemute npeasiokeHHBE 3a/1a4H, UCIOJIb3YS BBIMHCAHHBIE POPMYIIBL.

4. B cimy4ae HE0OXOIMMOCTH BOCHIOIB3YyHUTECHh CITPABOYHBIMU JAHHBIMU.

5. [Ipoananu3upyiiTe MOJTy4YeHHBIH  pe3yabTaT  (MPOBEPHTE  Pa3MEPHOCTH  BEIUYHH,
[PaBWIbHOCTh IOJICTAHOBKM B (OpPMYJbl UYHUCIEHHBIX 3HAUYE€HUH, MPaBWIBHOCTb pPACUYETOB,
MPaBIJIBHOCTH BHIBOJA HEU3BECTHON BEIIMUUHBI U3 (POPMYIIBI).

6. Pemienne 3amad TOMHKHO CONPOBOXKAATHCS HEOOXOTMMBIMH TOSICHEHUSIMU. PacuérHbie
(dbopMyIbl IPUBOJUTE HA OTACIBHOM CTPOKE, BBIIEISS U3 TEKCTA, C YKa3aHHEM Pa3MEPHOCTH BEIHYHH.
dopMyinbl 3amuchbiBaliTe CHavaja B o0mieM Bujae (OyKBEHHOE BBIpaXKEHHE), 3aT€M IOJCTABIISUTE
YHUCIIOBbIE 3HAYCHHUsS 0€3 yKazaHHUs Pa3MEPHOCTEH, MOcjie Yero MPHUBEIUTE KOHEUHBIM pe3yabTaT
Pacy€THOM BEJIMYMHBI.

[Tokazarenu pe3ynbTaToB pabOThI 15l CAMOIIPOBEPKHU:

® I'paMOTHAs 3aIlMCh YCIOBHS 33a4u U €€ PELICHUs;

® 'PaMOTHOE UCII0JIb30BaHKUE (HOPMYIT;

® 'PaMOTHOE HUCIIOJIb30BAHHUE CIIPABOYHON JIUTEPATYPBI;

® TOYHOCTh U IPABUJIBHOCTh PACUYETOB;

e 000CHOBaHUE peIICHHs 3a/1auH.

(bakTHuecKn

7. IlpoBenuTe aHamu3 METOIMYECKUX MOCOOMI MO MareMaTuKe JJi JAETCKOro caja C b0
BBISIBJICHUSI  TUIAKTUYECKUX WIP, WIPOBBIX CHUTYalMd W 3a/JaHHM, HANpaBJIEHHBIX HAa YCBOCHUE
MaTeMaTHYeCKUX MOHATUH M OTHOILLIEHUH, pacCMaTpUBAaEMBbIX B M3y4aeMol TeMe Kypca.

8. [IpuBeauTe cBOM MpUMEpPHl MAaTEMAaTHYECKUX UTP W 3aJaHUM, MPHU BBHIMOJIHEHUH KOTOPBIX
neTH (PaKTUYECKH PUMEHSIOT 3HAaHUN U YMEHUS, CBSI3aHHbIE C M3y4aeMoi TeMoH Kypca.

IMoaroroBka K KOHTPOJIbHBIM padoTam

KoHTtposnbHble paboThl ABISAIOTCS OJHUM U3 00s3aTEIbHBIX BUIOB CAMOCTOSTEIHLHON pabOThI
cTyeHTOB. L{enbl0 KOHTPOJIBHBIX paboT SIBISETCS BBIPAOOTKA YMEHHUH M HABBIKOB CAMOCTOSITEITBHON
paboThl; hopMUpOBaHHE HABBIKOB pabOTHI CO CHEHAIBHON JTUTEPATypOil U YMEHUS MPUMEHSTh CBOU
3HaHUS K KOHKPETHBIM CUTYaITHSIM.

Meroanyeckue peKoMeH AU

1. BHuMaTenpHO TpOYUTANWTE MaTepuanl 1O KOHCIEKTaM, COCTAaBIEHHBIM Ha YYeOHBIX
3aHSITHSIX.

2. IIpounTaiiTe TOT K€ MaTepuai Mo y4eOHHKY, Y4eOHOMY TTOCOOHIO.

3. Ecau Bompoc BBIHECEH Ha CaMOCTOSTENIBHOE H3ydeHHe, IocTapaiiTech pa3o0paThCs ¢
HETIOHSTHBIM, B YaCTHOCTH, C HOBBIMH TEPMHUHAMH.



4. OTBeThTE Ha KOHTPOIBHBIE BOMIPOCHI JIsI CAMOTIPOBEPKH, HMEIOIINECS B ydeOHHUKE.

5. KpaTko nepeckaxure cojepkaHue U3y4eHHOTO MaTepualia «CBOUMHU CIIOBaMU».

6. 3ayunte «paboyue OnpeIeICHHUs» OCHOBHBIX TIOHATHH, 3aKOHOB.

7. OCBOUB TE€OPETUYECKUH MaTepuay, NPUCTYNAWTE K BBHIMNOJHEHUIO 3aJlaHUM, YIpaKHEHU;
PEILICHHIO 3a/1a4, PACYETOB CAMOCTOSITEIBHON pabOThI, COCTABICHUIO ITPapUKOB, TAOIHIL U T. 1.

[ToaroroBka K ayIMTOPHOI KOHTPOJILHOM paboTe aHalorn4yHa npeasiayiei gopme, HO TpeOy-
er OoJiee TIATEIHLHOIO U3YUEHHs MaTepraa 1o TeMe Win OJO0KY TeM, TJie aKIEHT JIeIaeTCsl Ha U3yde-
HUE MPUYMHHO-CJIEICTBEHHBIX CBSI3€H, PaCKPBITUIO MPUPOJBI SIBICHUNH U COOBITHH, MPOOIEMHBIX BO-
IIPOCOB.

CamocTosiTe/ibHOE BHINOJIHEHHE KOHTPOJIbHOM PadoThl

MeToanyeckue peKOMeHIaAUU

[ToaroroBka K BBIMOJIHEHUIO KOHTPOJIBHOW paboOThI Mo aucuuiuinHe «MaremaTuka» TpeOyeT
aKIIEHTUPOBAHUsI BHUMAHUSI HA OMPEJCIICHUSX, TEPMUHAX, COJICPKAHUU TOHATUH, Popmysax, alro-
puTMax B obnactu «MareMaTuka.

JIJisi caMOTIOJITOTOBKY HYXKHO HCIIOJIB30BaTh padO4Yyl0 MPOrpamMMmy TUCIUIUIMHBI, METOIUYe-
cKkue pa3paboTKu (peKOMEeHJAINH, MPAaKTUKYMbI, TOCOOUsS) ¢ MPUMEpPaMH TECTOB U BOIPOCAMU KOH-
TPOIBHOU PabOTHI, y4COHO-METOANYESCKUM U HH(POPMAITMOHHBIM 00SCTICUCHUEM.

MeToauuecKkue peKOMeH/IaIMHU N0 MOAT0TOBKE K 3a4eTy, IK3aMeHy

3a4eT U IK3aMEH MPOBOIATCS B TPAAUIIMOHHOI (opmMe (OTBET Ha BONPOCH! AK3aMEHAIIHOHHOTO
Owusiera, BBIOJHEHUE PAKTHUCCKHUX 3aJaHUH).

[ToaroToBKa K 3a4eTy, YK3aMEHY HAYMHACTCS C MEPBOTrO 3aHATHUS MO AUCUUILIMHE. [IpHu 3TOM
BOXHO C CaMOro Hayaja IUIAHOMEPHO OCBaMBATh Marepuall, pyKOBOJCTBYSCh TPEOOBaHUSMH, KOH-
CIIEKTHPOBATh BAXKHBIC JUIS PEIICHUS] YYCOHBIX 3a]a4 MCTOYHHMKHU, OOpAaIIaThCs K MPENnoaBaTeiio 3a
KOHCYJIbTAI[MEH 110 HEYCBOCHHBIM BOIIPOCAM.

JIs1st MOJArOTOBKY K cliaue 3a4yera, IK3aMeHa HeOOXOIMMO MEePBOHAYAIBHO TPOYUTAT JICKIHOH-
HBI MaTepual, a TaKk)ke COOTBETCTBYIOIIME pa3ieiibl PEKOMEHAYEMbIX M3aaHuil. JlydmuM BapuanToM
SIBJISICTCSL TOT, MPU KOTOPOM IPU IOATOTOBKE HCIOJB3YeTCS HECKOJBKO MCTOYHHUKOB MH(OPMAIHH.
D70 CrIOCOOCTBYET Pa3HOCTOPOHHEMY BOCHPHUSTHIO KaXK/I0H KOHKPETHOM TEMbI TUCIUTITUHBI.

B 00001EHHOM BapuaHTe MOATOTOBKA K C/1aue 3a4eTa, SK3aMeHa BKIIFOUAeT B CeOsL:

_® POCMOTP IPOTrPaMMBbl y4eOHOH IMCUMIUIMHBI, IEPEYHS BOIPOCOB K 3a4€TY, SK3aMEHY;
—e 10I00p PEKOMEHIOBAHHBIX MPEMOIaBaTe]IeM HCTOYHUKOB (Y4eOHUKOB, HOPMATHBHBIX Ipa-
BOBBIX aKTOB, JIONIOJHUTEIBHOM JTUTEPATYPHI U T.JI.),
® CIOJIb30BaHHE KOHCIIEKTOB JICKIIMi1, MATEPUAIIOB 3aHATHI U UX U3y4YCHHE;
—e KOHCYJbTHPOBAHHE Y MPEIO1aBaTels.

Y4eOHO-MeTOAMYECKHE JOKYMEHTBI, perjiaMeHTHPYIoIIHe CAMOCTOATEIbHYI0 padoTy
aopeca 0ocmyna K OOKyMeHmMam:

https://arz.unn.ru/sveden/document/

http://www.arz.unn.ru/pdf/Metod all all.pdf

5. (I)OHJI OLHCHOYHBIX CPEACTB AJIHA I[pOMe?KyTO‘IHOﬁ arrecralum 1o JMuCcuuiJjinHe

5.1. Onucanue MWKaJ OLeHUBAHUS Pe3y/IbTATOB 00yUYeHHs M0 JHCHHUIIIMHE

B xozxe npomexxyToyHOMH aTTecTanuy Mo AUCHUIIIMHE OCYIIECTBISETCS OlleHKa chopMHUpOBaH-
HOCTH KOMITOHEHTOB KOMIIETEHIIMH (TIOJIHOTA 3HAHUI/ HAIWYUe YMEHUI/ HaBBIKOB), T.€. pE3yJIbTaTOB
oOyueHus1, yKa3aHHBIX B TaOJuIe 1.2 HacTosIel paboyeil mporpaMMbl, Ha OCHOBE OLIEHKH YCBOEHHUS
coJlepKaHUs JUCLUIIIIUHBL.


https://arz.unn.ru/sveden/document/
http://www.arz.unn.ru/pdf/Metod_all_all.pdf

O06o0mieHHass oneHKa C(HOPMUPOBAHHOCTH KOMIIOHEHTHOTO COCTaBa KOMIIETEHIIMH B XOJE
MIPOMEXYTOUHOM aTTecTalluy MO TUCIUILUIMHE TPOBOAUTCS HA OCHOBE Y4eTa TeKYIIed yCreBaeMOCTH B
X0J1€ OCBOCHUS JUCIUIUIMHBI U yUeTa pe3ysibTaTa cIauyd MPOMEKYTOUHON aTTECTaIUU.

BrisiBienHble Tpu3HaKu HECOPMUPOBAHHOCTH KOMIIOHEHTOB (MHIUKATOPOB) XOTS Obl OJIHOM
KOMITETEHITMH HE MO3BOJISIOT BBICTABUTh MHTETPUPOBAHHYIO MOJIOKHUTEIHHYIO OIICHKY C(HhOpMHUPOBAH-
HOCTH KOMITETEHIIMI U OCBOCHHUS JUCIUILTMHBI HA IaHHOM 3Tare 00y4eHusl.

O06o01mIeHHas oreHKa chOPMUPOBAHHOCTH KOMIIOHEHTHOTO COCTaBa KOMIIETEHIIMH Ha MpoMe-
KYTOUHOI aTTecTaliu, KOTopas BHOCUTCS B 3a4€THO-3K3aMEHAI[MOHHYIO BEAOMOCTb 110 JUCHHUILIMHE
Y 3a4€THYIO0 KHMKKY CTYJIEHTa, OCYIIECTBIISETCS MO CJIEIYIONICH OLIEHOYHOM IIKaJe.

IIkana oueHKH ¢PopMUPOBAHHOCTH KOMIIOHEHTHOT0 COCTABA KOMIIETEeHIH
HA MPOMEKYTOYHOM aTTecTalUN

YpoBeHb IOATOTOBKH

c(OpMUPOBAaHHOCTE KOMIIOHEHTHOTO cOCTaBa (MHAMKATOPOB) KOMIIETEHIIMH COOTBET-
CTByeT TpeOOBaHMSIM KOMIIETEHTHOCTHOW MOJIENIM OyAyIIero BBIMYCKHMKA Ha JaHHOM
JTane o0y4yeHus, OCHOBaHHBIM Ha TpeboBauusx ®I'OC BO mo HampaBieHHIO MOATOTOB-
KM, CTYJIEHT TOTOB CaMOCTOSITENILHO pellaTh CTaHJapTHBIC M HECTAHIAPTHBIE MPoQeccHo-
HaJIbHBIC 33aJ]audl B MpPeAMETHONW 00JacTH IUCIUILIMHBI B COOTBETCTBUU C THIAMU 33734
1podeCcCHOHANBHOHN NESITENbHOCTH OCBAaMBAEMOH 00pa30BaTeIbHON NPOrpaMMBbl
c(hOpMHUPOBAHHOCTh KOMIIOHEHTHOTO COCTaBa (MHIWKATOPOB) KOMIICTEHIMH COOTBET-
CTBYeT TpeOOBAaHHMSAM KOMIIETCHTHOCTHOW MOJENN OyAyIIETo BBIMYCKHHKAa Ha JAaHHOM
sTare o0y4eHus, oCHOBaHHBIM Ha TpeboBaHmsIXx ®I'OC BO mo HampaBIeHHIO MOITOTOB-
KH, HO CTYAEHT FOTOB CAMOCTOSITEIBHO PELIaTh TOJBKO PAa3IMIHbIEC CTaHIApTHHIC mpodec-
CHOHAJIBHBIC 3a]]aull B MPEIMETHOH 00JIaCTH TUCLUILIMHBI B COOTBETCTBUH C THIIAMH 3a-
Jia4 mpoecCHOHaIbHON IeSITENbHOCTH 0CBaBaeMOil 00pa30BaTeIbHOM POrpaMMBbl
c(hOpMUPOBAaHHOCTH KOMIIOHEHTHOT'O COCTaBa (MHIUKATOPOB) KOMIIETEHIINI COOTBETCTBY-
€T B 11eJIOM TpeOOBaHUAM KOMIIETEHTHOCTHOM MO/eNH OYAyIIero BhIIIYCKHUKA Ha TaHHOM
aTamne o0y4deHus, oOCHOBaHHbIM Ha TpeboBanusax GI'OC BO mo HampaBieHUIO TMOJATOTOB-
K{, HO CTYJEHT CIOCOOEH pellaTh JHUIIb MUHHUMYM CTaHAApTHBIX MPOQeccCHOHANbHBIX
3a7a4 B IPeIMETHOM 00JacTH TUCHUILIMHBI B COOTBETCTBUY C THUIIaMH 3a1a4 npodeccro-
HaJIBHOM AEATENbHOCTH OCBaBaeMoil 00pa3oBaTeIbHON IPOrpaMMBl

c(hOpMUPOBAHHOCTH KOMIOHEHTHOTO COCTaBa (MHANKAaTOPOB) KOMIIETEHIIUIH HE COOTBET-
CTBYeT TpeOOBaHHUAM KOMIETEHTHOCTHOW MO/eM Oy yIIero BEITyCKHUKA Ha JAHHOM
sTare oOydeHus, OCHOBaHHBIM Ha TpeboBanmsax ®I'OC BO 1o HampaBIeHHIO MOITOTOB-
KM, CTYAEHT HE TOTOB pemars npoeccuoHalbHbIE 33/1a41 B IPEAMETHOW 00J1acTH JUCIU-
IUIMHBI B COOTBETCTBHHM C THUIAMH 33124 NPO(eCcCHOHAIBHON IESITeIbHOCTH OCBaMBaeMOit
00pazoBaTeIbHOM NPOrpaMMBI

Ouenka

OTINYHO

3aureno

Xopouio

Y nosnersopu-
TENIBHO

He 3auteno | Heynosinerso-

PpUTEIBHO

IIxana oueHuBaHusA C(POPMUPOBAHHOCTH KOMIIETEHIIUHU

YpoBeHb
copmupo-
BAHHOCTH
KOMIIeTeHIHH
(MHAMKaTOpa
JOCTHKEHUS
KOMIEeTEeHIHH)

HeY/I0BJIeTBOPHTEJIbHO YA0BJ1€TBOPUTEILHO | X0pouIo | OTJIHYHO

HE 32a4YTCHO 3a4YTECHO

YpoBeHs 3HaHUI B 00beMe, | YpOBEHb 3HaHHUH B 00B-

3Hanns

YpoBeHb 3HaHUN HUXKE MU-
HUMaJIbHBIX TPEOOBAHHM.
Hwmemu mecto rpyObie
OINOKH.

MuHMManBEHO AOMYCTUMBIH
yYpPOBEHb 3HaHUM. Jlomymie-
HO MHOTO HErpyOBIX OLIH-
OoK.

COOTBETCTBYIOIIEM IIPO-
rpamMMe MOArOTOBKH. J[0-
MYIIEHO HECKOJIBKO HEerpy-
OBIX OLINOOK.

eMe, COOTBETCTBYIOIIEM
TpeOOoBaHHsAM MPOrpam-
MBI IIOJTOTOBKH, 0€3
OIITHOOK.

YMmenusi

[Ipu peleHnn CTaHIapTHBIX
3a/1a4 He MPOIEMOHCTPHPO-
BaHbI OCHOBHbIC YMEHHSL.
Wmenu MecTo rpyoObie
OmmOKH.

ITpoIeMOHCTPUPOBAHBI
OCHOBHBIE YMEHUSI, PEIICHBI
THUITOBBIE 33/1a4 C HETPY-
OBIMH OIIMOKAMH, BBIIIOJI-
HEHBI BCE 3a/1aHus, HO HE B
MOJTHOM 00BEME.

ITpoieMOHCTPHPOBAHBI BCE
OCHOBHBIE YMEHHS, PELICHBI
BCE OCHOBHbIE 3a]]a4H C
HErpyObIMH OLIMOKAMH,
BBITIOJTHEHBI BCE 331aHMs, B
HOJIHOM 00beMe, HO HEKO-
TOPBIC C HEJIOUETAMH.

[IponeMoHCTpUpPOBaHbI
BCE OCHOBHBIE YMEHHS,
pelIeHsbI Bce OCHOBHBIE
3a71a41 C OTASIBHBIMH
HECYyIIeCTBEHHBIMH
HEI04YCTaMU, BBIIIOJIHE-
HBI BCE 33/1aHUS B TOJI-
HOM o0BbeMe.




HaBbixku

IIpu penrennn ctaHAaPTHEIX
3a7a4 He IPOJAEMOHCTPUPO-
BaHEI 0230BbIE HABBIKH.
Mwmenu mecto rpyOrie

Hmeercss MUHUMAaTBHBIN

Ha0Op HaBBIKOB [UIA pele-
HUS CTaHJAPTHBIX 3a1a4 C
HEKOTOPBIMH HETOYETAMH

[IponemoHCTpUpOBaHbBI
0a30BbIe HABBIKU IIPU pe-
HIEHUHU CTaHAAPTHBIX 3a/1a4
C HEKOTOPHIMH HEZI0UeTaMH.

IIponeMoHCTpHpPOBaHBI
HaBBIKYU TP PEIICHAN
HECTaH/IAPTHBIX 33124
0e3 oImKMOOoK U HefoYe-

OIIIKOKH. TOB.

5.2 Kputepuu v npoueaypsl olleHUBAHHUS Pe3y/1bTATOB 00y4eHHUs 110 AUCHUILINHE

KpnTepIm OLCHKH YCTHOI'O OTBE€TaA CTYACHTaA (Ha 3aHATUAX, KOJUVIOKBUYMAX, 3a4€TeE, 3K33Mel—le)

OneHka «OTJMYHO» BBICTABISIETCS, KOIJA CTYIEHT IIyOOKO M IPOYHO YCBOWJI BECh IPO-
IpaMMHBIM MaTepual, UCUepIbIBAIOLIE, IOCIEA0BATENbHO, TPAMOTHO U JIOTHYECKHU CTPOIHO €ro u3ia-
raeT, He 3aTPYAHSAETCS ¢ OTBETOM IIPH BUJOM3MEHEHHHM 3aJaHMsl, CBOOOJHO CIIPABIAETCS C CUTYyallu-
OHHBIMHU 3a/IaHUSIMH, TPABHIBHO OOOCHOBBIBAET NMPHUHSTHIC PEHICHUS, YMEET CaMOCTOSATEIBHO 0000-
1aTh ¥ U3JIaraTh MaTepual, He JOIMycKas OIUOOK.

OneHka «XOpomIO» BBICTABISETCS, €CIAM CTYAEHT TBEPAO 3HAET NPOTrpaMMHBIA MaTepuall,
IPaMOTHO M II0 CYIIECTBY M3J1aracT €ro, He JOIYCKAeT CYLECTBEHHBIX HETOYHOCTEN B OTBETE HA BO-
IIPOC, MOKET MPAaBUIIBHO MPUMEHSTh TEOPETUUECKUE TOJIOKEHUS U BiIaJIeeT HEOOXOIUMbIMU YMEHHU -
MU 1 HaBBIKAMHU IIPU aHAJIM3€ UH(OPMAIUH.

OneHka «yI0BJIETBOPUTEJBHO» BBICTABIISIETCSI B TOM Ciy4ae, IPU KOTOPOM CTYJIEHT OCBOMII
TOJIBKO OCHOBHOM MaTepuaj, HO HE 3HAET OTAEIIbHBIX JeTalleH, JOIyCKaeT HETOYHOCTH, HEIOCTATOYHO
NpaBUJIbHBIE (POPMYITHMPOBKH, HAPYIIAET MOCIEIOBATEIBHOCTD B H3JI0KEHUU MTPOrPAMMHOTO MaTepHa-
Jla ¥ UCTIBITHIBAET 3aTPYAHEHUS B BHIIIOJHEHUH aHAIN3a HH(OPMALIHH.

OneHka «Hey/I0BJIETBOPUTEJIbHO» BBICTABISIETCS CTYJEHTY, B OTBETE KOTOPOro OOHApYXH-
JIMCh CYIIECTBEHHBIE NMPOOEIbl B 3HAHUM OCHOBHOI'O COZIEPKaHUs yUeOHOH MporpaMmbl TUCIUIIIUHbI
U / U HEyMEHHUE UCTIOIB30BaTh MOJTYyYCHHBIC 3HAHUSI.

KpnTepml OIleHKH BBLINOJHEHHUSA 3aJaHUil K MNPAKTHIC€CKUM 3aHATUAM

OHeHKa «omJjliu4H0» BBICTABJIIACTCA IPU BBIITOJIHCHUHA SaI[aHI/Iﬁ B IIOJITHOM O6’B€Me; pa60Ta oT-
JTUYaeTcs TIyOMHON MpopabOTKU BCeX pa3/iesioB coAepkKaTelbHOM YacTu, opopmiieHa ¢ coOM0IeHuEM
YCTaHOBJICHHBIX TPABWII; OakajgaBp CBOOOJHO BJIAJICET TEOPETUUYCCKHM MAaTEPHUATIOM, NMMPUMEHSET €ro
MIpHU PEIICHUU 3aJlad; Ha BCE BOIMPOCHI JAeT MpPaBUIIbHBIE U OOOCHOBAHHBIE OTBETHI, YOSAUTEIHHO 3a-
IIMIIAET CBOIO TOYKY 3pEHUSI.

OuneHka «xopouio» BBHICTABISIETCS MPU BHIMOJIHEHUH 33/IaHUN B MOJIHOM 00beMe; paboTa OT-
JTUYaeTCs TIIyOMHOM TpopabOoTKHM BCEX pa3/eioB CoJepKaTeIbHOM YacTh, 0hOpMIIeHa C COOTI0IEHUEM
YCTaHOBJICHHBIX MpaBWII, OakajgaBp TBEPAO Bia/ieeT TEOPETHUUECKUM MaTEpHUaIOM, MOKET MPUMEHSTh
€ro MPH PEelIeHUH 33/1a4 CAMOCTOSITEIIFHO WIIM IO YKa3aHHUIO MPETNoIaBaTessi; Ha OOJIBIIMHCTBO BOIIPO-
COB JIaHbI MTPABWJIbHBIE OTBETHI, 3aIUIIIAET CBOIO TOUYKY 3PEHHUS JOCTATOYHO 0OOCHOBAHO.

OueHka «y0061emeopunebHoy BHICTABISACTCS TPU BBHIOJHEHUN 3aJ[aHUsS B OCHOBHOM TIpa-
BUJILHO, HO 0€3 JOCTaTOYHO TIIyOOKOH MpOpaOOTKU OTIEIBHBIX BOMPOCOB; OaKajgaBp YCBOHI TOJBKO
OCHOBHBIC pa3JIelIbl TEOPETUYSCKOTO MaTepHalia U M0 YKa3aHWIO TpernoaaBarens (0e3 WHUITUATHBEI U
CaMOCTOSITENTbHOCTH) IPUMEHSET €ro MPaKTHUECKU; Ha BOMPOCHI OTBEUAET HEYBEPEHHO WIIH JIOMYCKAeT
OmMOKH, HEYBEPEHHO 3alIMIIAET CBOIO TOUKY 3pEHUSI.

OueHka «Hey0oe1emeopumenbHoy BbICTABISIETCS, KOTJa OaKalaBp HE MOXET 3alllUTUTh CBOU
pelIeHus, JomycKaeT rpyoble pakTuyecKre OMUOKY MPU OTBETAaX Ha MOCTABJIEHHbIE BOMPOCHI MU BO-
BCE HE OTBEYAET Ha HUX.

Kputepuu oueHku TecTHpOBaHUS

Ouenka «oranyno» 80 — 100 % npaBUIbHBIX OTBETOB;

Ouenka «xopomo» 60 — 79 % npaBHILHBIX OTBETOB;

Ouenka «yaoBJjeTBopuTebH0» 40 — 59% npaBUIIbHBIX OTBETOB,;
OueHka «Hey10BJIETBOPUTEIBLHO» wmenee 40% MPaBUIIBHBIX OTBETOB.



Kpurepuii onieHKH KOHTPOJIbHOM PadoThI

OreHKa «OTJMYHO» CTaBUTCS 32 BBITIOJNHEHUE HEe MeHee 89% oT 001iero Konmm4yecTBa 3aJaHuii
KOHTPOJIbHOW paboThI 0e3 3aMeyaHu .

OreHKa «XOPOoII0» CTaBUTCS 3a BBIMONHEHUE HE MeHee 46% -88% oT obmiero koiamdecTsa 3a-
aHul 0e3 3aMedYaHui.

OrieHKa «y10BJE€TBOPUTEIbHO» CTaBUTCA 32 BBINIOTHEHHE HE MeHee 25%-45% oT o01iero ko-
JIMYECTBA 3aaHuil O€3 3aMeUaHnii.

OrieHKa «HEeYT0BJIEeTBOPUTEIbHO» CTABUTCS 32 BBIOJIHEHUE MeHee 25% OT o01ero Koimye-
CTBa 3aJJaHUM.

5.3 TunoBble KOHTPOJIbHBIE 32 JaHUS WM HHbIEe MATEPHUAJIbI, HEOOXOTUMBIE JIJIsl OIlEHKH
pe3yJIbTaTOB 00yUeHHs U VI KOHTPOJIs1 GopMHPOBAHHMS KOMIIETeHIINU

2 Kypc (3 cemecTp)
Tunosbie BONPOCHI AJisl YCTHOTO ONPOCA U KOJJIOKBHyMA
1J1s1 oneHkH copmupoBanHocTu komnerenunu [MK-4
1. [TonsaTre MHOXeECTBA. DIeMEHT MHOKecTBa. KoHeuHoe, OECKOHEYHOE, ITyCTOE€ MHOXKECTBO.
[Tpumepsl. Yncnobie MHOKecTBa. CIIOCOOBI 3a1aHUsI MHOXKECTB. [Ipumepsl.
2. OrHouleHus: MEXJy MHOKecTBaMu. J(narpammbl Oiiepa-BeHnHa. YHuBepcallbHOE MHOXe-

CTBO.

3. O0beauHEeHnEe MHOXECTB, €ro cBoicTBa. Ilepeceuenne MHOXECTB, €ro cBoiicTBa. PazHocTh
MHOK€CTB. J[0IIOJIHEHUE K TOJMHOKECTBY, JOIOJIHEHUE 10 YHUBEPCAIBHOTO MHOKECTBA.

4. JlexapToBO MpOM3BEICHHUE ABYX MHOXeCTB. CBOMCTBa JekapToBa npousBeneHus. N3o0pa-
KEHHE I€KapTOBa ITPOU3BENCHNUS JBYX YHACIOBBIX MHOXKECTB Ha KOOPJMHATHOM INIOCKOCTH.

5. Ilonsatue koprexka. JlekapToBO Ipon3BeIeHNuE N-MHOXKECTB.

6. Paz0nenne MHOXecTBa Ha TEpECEKArOIIMEecs] KIAcChl ¢ MOMOMIBIO OJHOTO ABYX M OoJjee
cBoiicTB. Knaccudukanuu.

7. COOTBETCTBHE MEXKIY MIEMEHTaMH ABYX MHOKECTB. CIOcOOBI 3ajaHus cOOTBETCTBHMA. [ 'pad
u rpaduk coorBeTcTBUA. COOTBETCTBUSI 0OpaTHOE U MPOTHUBOMOJIOKHOE TAHHOMY.

8. Bunbl coorBercTBUil. B3auMHOOJHO3HauHOE COOTBETCTBHE. PaBHOMOILHBIE MHOKECTBA.
IIpencraBieHne 0 CHETHOM MHOYKECTBE.

9. OTHOIIEHUST MKy dJIEMEHTaMH OJTHOTO MHOKecTBa. CriocoOb! 3a1anus oTHoleHu. CBO-
CTBa OTHOILIEHUH: pedIIeKCUBHOCTh, CAMMETPUYHOCTh, aHTUCUMMETPUYHOCTh, TPAH3UTHUBHOCTb, CBSI3-
HOCTb.

10. OTHOIIEHNE SKBUBAJIEHTHOCTH, €r0 CBA3b C pa3dHeHUueM MHOXecTBa Ha Kiacchl. OTHolIe-
HUS NOPSAAKA. YTIOPSAI0YEHHBIE MHOXKECTBA. JINHEMHBIN MTOPSAOK.

17. AkcuoMaTH4eCKHl METOJ MOCTpoeHus Teopun. AkcuomaTtuka Ileano. I[lonsatue HaTypaib-
Horo uucia u MHoxkecTBa N. Meron MmatemaTnueckoit uHAYKUUU. [IpumMepsr.

18. AKcrnoMaTu4eckoe omnpesiesieHne CIOKeHHs HaTypaibHbIX uucend. [loctpoenue Tabmu-
bl CJIO’KEHUSI OJTHO3HAYHBIX HATYpaJIbHBIX YHCEIl. 3aKOHBI CIOXKEHHUS.

19. AKcruoMaTH4ecKkoe onpesesieHne YMHOXKEHMs HaTypaibHbIX uMcen. Iloctpoenue Tad-
JIUIBl YMHOKEHUSI OJHO3HAYHBIX HATYPAJIBHBIX YHCel. 3aKOHBl YMHOKEHHUS.

20. [TonsiTue oTHOIIEHUsS «MeHblIe» Ha MHOXkecTBe N. Ero cpoiictBa. CBoiicTBa MHOXeE-
ctBa N (6eCKOHEUHOCTb, TUCKPETHOCTh, YIOPSAJOUYEHHOCTh, CYIIECTBOBAHHE HAUMEHBILIETO JJIEMEHTA).
MOHOTOHHOCTB CIIOKEHUSI U YMHOKEHHUS.

21. Breruntanue Ha mHokectBe N. CymiecTBoBaHHWE M €IMHCTBEHHOCTH pa3zHOCTH Ha N.
IIpaBuia BeIUMTAHUS.

22. OTtpe3ok HarypanbHOro psiza. Ero cpoiictBa. IlopsakoBele U KOJIMYECTBEHHbIE HATy-
pasibHble uncna. Cuer.

23. TeopeTnko-MHOXKECTBEHHBIN Moaxon K mnoctpoeHuto MHoxectBa N. Ilonstue Harty-
panpHOrO yncia u Hyna. OTHOIIEHUS «OoJble», «MeHblIe», «paBHO» Ha N, UX cBoOlCTBa.



24. TeopeTUKO-MHOXKECTBEHHOE OIPEIEICHUE CYMMBbI LIEJBIX HEOTPULATEIbHBIX YHUCEN
(.1.4.). CBoticTBa cioxxenus B N.

25. TeopeTHKO-MHOKECTBEHHOE OmpeAcIICHUE pa3sHOCTH LI.H.Y. TeopeTuko-
MHO>KE€CTBEHHBIM CMBICIT TPaBHJI BbIuMTaHUSA. OTHOIIEHUS «OO0JIbIIE HA...», «KMEHBIIE Ha ...)».
26. HatypanpHOoe 4uCIIO Kak pe3yibTaT U3MEpPEeHHs BeNUYMHBI. CMBICT apu(pMETHYECKUX

onepauﬂﬁ Haa HATypaJdbHBIMU YHCJIaMU, ABJIAIOIIUMUCA PE3YIIBTATOM U3MEPCHUA BCINYNHBI.

TunosBble TECTOBBIE 3aJaHUA
1Jis1 oneHKH copmupoBanHocTu komnerenuuu IK-4

1 610K 3a0anull ¢ 86160pOM 00HO20 NPABUTLHO2O OMEEMmd.

1. Ilepeceyenriem MHOkeCTB A U B Ha3bIBaeTcss MHOXKECTBO, KOTOPOE CUMBOJIMYECKH MOXKHO
3aJ1aTh CIEAYIOMUM 00pa3oMm:

I)ANB={x/x € Aux € B}. 2)ANB={x/x € Aum X € B}.

)ANB={x/x< Aux £ B}. HANB={x/x% Aux € B}.

2. MHOecTBa A U B Ha3pIBalOTCs paBHBIMH, €CIIU

1) (Y x € B) x € A.

2) (VY x € A) x €B.

(VxeB)yxeAu(Y xeB) xeA.

4) MuosxectBa A 1 B uMeroT o011ne 31eMeHTHI.

3. MHOX€eCTBO, COCTOAIIEE U3 MOJIOKUTEITBHBIX HENBIX YUCEN — TO MHOKECTBO

1) Q. 2) Z. 3) N. 4) R.

4. C TeopeTUKO-MHOXECTBEHHBIX IMO3ULIUN HATYPaJIbHOE YUCIIO €CTh

1) cBOICTBO KJ1acca KOHEYHBIX PABHOMOIIHBIX MHOXKECTB;

2) oO1iee cBOMCTBO Kj1acca KOHEUHBIX PAaBHOMOIIHBIX MHOXECTB;

3) oO1iee CBOMCTBO KJlacca KOHEYHBIX MHOXKECTB;

4) obmiee CBOMCTBO KJ1acca paBHOMOIIIHBIX MHOYKECTB.

5. 3amuce uncina XXXIX B 1ecATUUHON CUCTEME CUUCICHUS UMEET BUI;

1) 49 2) 39 3) 41 4) 301 5) 309

6. Cymma nugp aBy3HauHOro yucia paBHa 16. Eciu U3 3TOro uncia BbIYECTh YUCIIO, 3aliCaH-
HOE TEeMU e IUppaMH, HO B3ATBIMH B OOpaTHOM MoOpsAKe, TO moiayuutrcs 18 . DTo wyucno:
1) 79 2) 97 3) 88 4) 99 5) 63

7. Beipakerne 6-10°+5-10 + 1 sBIsleTCs 3aMUCHIO UKCTIA:

1) 156 2) 651 3) 1563 4) 66 5) 65110

8. K Hermo3uIMOHHBIM CHCTEMaM CUUCIICHUSI OTHOCUTCS

1) necaTUHas cUCTEMa CUUCIICHUS; 2) puMcKasi cucTeMa CUMCIICHHUS;

3) ABeHaaLaTEpUYHAs CHCTEMa CUMCIeHUS;4) IIecTUIeC TepUYHasi CHCTEMa CUHCIICHHUS.

9. S3bIK U1 HAUMEHOBAHHUS 3aIMCHU YKCEN U BBIMOJIHEHUS JIeHCTBUN HAJ HUMH, Ha3bIBaloOT 1)
MHO>KECTBOM; 2) CUCTEMOM CUUCIIEHHUSI; 3) aNrOpUTMOM; 4) IPEICTaBICHUEM YHCIIa B BUAE CYMMBI.

TunoBble 3aJaHUSA K NPAKTHYECKUM 3AHATUAM
AJis1 oleHKH cpopmupoBanHocTu Komnerenuuu [MK-4

1. BcnomunTe 0003HaYEHUS YUCIOBLIX MHOKeCTB. Kakne u3 uncen 53; -213; 3456; 0,4; O; \/g X
m MpUHA/IeKAT MHOXKECTBY:

a) HaTypaJIbHbIX YHCEN;

0) 1eTBIX HEOTPULIATEIIbHBIX YHCEl;

B) pallMOHAJIBHBIX YHCET,

r) neiicTBuTENbHBIX yncen? CraenaiTe 3aucy, HCTIONB3ys 3HAKU €, .
2. 3an0JHUTE MPOIYCKH B TAOJIHIIE:

MHOXeCTBO, 3aJJaHHOE \ MHO0keCTBO, 3aJaHHOE C TTOMO- N3o00paxxenne Ha




MEPEUYUCIICHUEM AJIEMEH- | MBI XapaKTEePUCTUYECKOTO CBOM- KOOPIWHATHOU MPSIMOi1
TOB CTBa

A=1{1,2,3,4,5,6} A={x/xe N,1<x<6} I e
12 345

B={x/xe N,2<x<7}

C=1{2,4,6 8, 10}

D=1{3, 6,9, 12}

E={x/xe Z,-5<x<2}

X=1{-2,-1,0,1 2,3}

V={x/xe Z,-4<x<2,x:2}

Z={x /xe N,-5<x<8,x:3}

»
|
»
»
[
»
[
»
[
|
»
»
»
»
[
|

T={1,4,09, 16,25}

3. IlpuBeaure nmpumepsl MHOXKECTB A, B, C, eciin nx n300paxxeHne Takoe, Kak Ha PHCYHKE.

D
(1)

4. O KaKuX TEOPETUKO-MHOKECTBEHHBIX MOHITUAX UAET peub B CICAYIOLIUX 3aJaHUSIX, BBINOJI-
HSIEMBIX JETbMMU:

a) BHumaTenbHO paccMOTpU KapTUHKY (Ha KapTUHKE U300pakeHbl IUKHE U IOMAIIHHUE KUBOT-
Hble). Packpach :KMBOTHBIX, KOTOpbIE OOUTAIOT B JieCy (SBISAIOTCS JOMAIIHUMHU).

6) U3 ppykTOB, N300pak€HHBIX Ha PUCYHKAX, BBIOEPU TE€, KOTOPbIE PACTYT B HAIIEM PETHOHE.

B) Ha pucynke n3o0pakeHsl aBa psia uncen. BeiOepu yucia, KOTOpble €CTh U B BEPXHEM, U B
HUDKHEM pSLy.

1 2 374 58

9 6 182 720

r) BHUMaTenbHO paccMOTpU KapTUHKHU U BbIOEpU T€ U3 HHUX, HA KOTOPBIX M300pakeHUs B TOU-
HOCTH COBIIAJAIOT.

5. IlpuBeauTe mpuUMepsl MaTeMaTHMUYECKUX 33JaHUMl M WUIp, MPHU BBHIIOJHEHUH KOTOPBIX JIETH
(bakTUYeCcKH pacCMaTPUBAIOT (YCTaHABIMBAIOT) Pa3IMYHbIE OTHOLIEHHS MEXKI1Y MHOKECTBAMHU.

6. I[IpoBenuTe aHanM3 METOAMYECKUX MOCOOMI 10 MaTeMaTuKe JUis IETCKOTo cajia C LEeNbIO BbI-
SIBJIIGHUSI UTP U 3aJaHUi, MPEANOIararoliiX BHIIIOJHEHUE JETbMU ONEepaluil nepeceyeHusi, o0beInHe-
HUS U Pa3HOCTH JIBYX U 00OJIee MHOXKECTB.

7. IlpuBeauTte cBOU MpPUMEPHl MATEMATUYECKUX UIP U 3aJaHUM, IIPU BHINOJIHEHUU KOTOPBIX Jie-
TH (PAaKTUYECKU OCYLIECTBIISIIOT Pa3IMUHbIE ONEPAIIMH HaJl MHOXKECTBAMHU.




Tunosble 3aJaHUA 1JISI KOHTPOJbHBIX padoT
1Jis1 oneHKH copmupoBanHocTu komnerenuuu IK-4
1. M300pa3uTte Ha YUCIOBOM MPSIMOM W 3alUIIUTE MPU MOMOIIM HEPABEHCTBA OOBEIUHEHUE,
nepecevyeHre U pa3HoCTb MHOXKECTB A u B, ecru:

a) A={x /xeR, % <x <8}, B={x/xeR, % <x<3, 2}
6)A={X/X€R,-% <X< %}, B={x/xER,\/2<X§:—S s

B)A={x/x6R,1741§ xs%}, B={x/xeR, ? <X< %}.

2. 300pa3uTte Ha KOOPAMHATHOM IIOCKOCTH DJIEMEHTHI IEKaPTOBA MPOU3BEICHUS MHOXKECTB X
nY, eciu:

a)X=1{-1,012}  Y={234} 6)X=1{-1,0,1,2}, Y=[24]
B) X =[1; 7], Y =1[2; 6]; r) X=R; Y:[2 2];
1) X =[0; ), Y = (- o0; 0]; e) X =N, Y =

N.

3. U3 muoxectBa P={1, 2, 3,4, 5, 6, 7, 8, 9} Beinemum nogmaoxectsa A, B, C. Boisicaute, B
KaKOM CJTydae MPOU30IUI0 pa30ueHne MHOKECTBA P Ha Kitacchl:

a) A={1,3,5}; B={2,4, 6, 8}; C={7,9}; 0) A={5}; B={3,4, 8,9}

B) A={l1, 3, 5}; B={2, 4, 6, 8}; C={5, 7, 9}; r) A={1, 3}; B={4, 6, 8};

4. O60cHyiiTe BEIOOD NEHCTBUS IPU PEIICHUU CIEAYIOLIUX 3a/1a4:

a) Harama HapBana uBetsl: 5 pomaniek u 3 Bacuiibka. CkoJibKo 11BeTOB coOpana Harama?

0) [loxynarens npuoOpen B Marasune 6 terpaneit mo 2 pyous 3a terpaab. CKOJIbKO JIEHET OH
3aruIaTUil B Kaccy mMara3una’?

B) Ha mony nexano 10 amukoB ¢ ppykramu. 4 siuka B TeueHue qHs npogain. CKOIbKO Su-
KOB OCTajI0Ch NMPOAaTh?

r) 16 KyOUKOB pa3oKUIU MO KOP3UHAM 10 2 KyOuKa B KKyt Kop3uHy. Ha CKOJIbKO KOp3HUH
XBaTUJIO0 KyOUKOB?

5. Ykaxure Bce cllydyau KCIOJIb30BaHUS 3aKOHOB YMHOKEHUS LIETbIX HEOTPUIATENbHBIX YHCEI
MIPY BBIYHCIICHUY 3HAYCHUS BBIPAKCHUS:

23-13-8-4-250=25-8-13-250-4=(25-8)-13+(250-40=200-13 - 1000 = (200 - 13) -
1000 = 2600 - 1000 =2600000.

6. BerurcnuTe panoHaIbHBIM CITIOCOOOM 3HAYEHUE BBIPAKEHUS U MPU ITOM YKAXKUTE BCE CIY-
Yau WCITOJIb30BAHUS 3aKOHOB CIIOXKEHUS M YMHOKEHUS HATYPATBHBIX YHCEI:

a) 3458 + 2770 + 2542; 0) 125-479 -8 - 9.

7. BeraucnuTe panuoHaIbHBIM CITIOCOOOM 3HAYCHHUE BBIPAKEHUS M TIPU dTOM YKKUTE BCE CITY-

Yau UCIIOJIb30BAHUS 3aKOHOB CIIOKEHHS 1 YMHOXKEHUS HATYPaJIbHBIX YHUCEN:
a) 3458 + 2770 +2542; 0) 125-479 -8 - 9.

; C={1, 6};
C={5,6,9};
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KOHTpOJ’IbHLIe BOIIPOCHI IAJIsL l'[pOMC)KyTO‘IHOﬁ aTreCcTalumn (K 3aquy)

Kon
(popmupyemoit

Ne Bomnpoc KOMIIeTeHIuH (B

COOTBETCTBMH C
210))
1. IToHATHE MHOXKECTBA. DJIEMEHT MHOKeCTBa. BHJIbI MHOXKECTB. I1K-4
2. YucaoBble MHOXKECTBA: Ha3BaHHe, 0003HAYCHHE, XapaKTEPUCTHKA. I1K-4
3. CriocoOBbI 3a/TaHVsI MHOJKECTB. I1K-4
4. OTHOIIEHUS MEXJy MHOXECTBaMH: MEPEYHCIUTb, OXapaKTepu30BaTh, [1K-4

MIPOMJUTIOCTPUPOBATH C MOMOIIBIO quarpamm Jinepa-Benna.

S. Jnarpammsl Diinepa-BeHHa. I1K-4




6. YHuBepcaTbHOE MHOXKECTBO. I1K-4
7. Onepanuy Haj MHOXKECTBaAMM: IEPEUYUCINTD, OXapaKTepU30BaTh, IIPOUII- [IK-4
JIFOCTPUPOBATH € MOMOIIBIO AUarpamm Jilnepa-BeHna.
8. JlexkapToBO MPOU3BEJACHHE JBYX MHOMKECTB. IK-4
9. [Tonsitue koprexa. [lekapToBo mpou3BeIeHUE N-MHOKECTB. I1K-4
10. | Pa3Ouenne MHOXecTBa Ha nepecekaronmecs kinaccel. Kimaccupukanuu. I1K-4
11. COOTBETCTBHE MEK/TY JIEMEHTAMHU JIBYX MHOXKECTB. [1K-4
12. CrocoOsI 3a1aHUSA COOTBETCTBHUM. [1K-4
13. | B3auMHOOJHO3HAYHOE COOTBETCTBHE. [1K-4
14. | CootBeTCTBUs 0OpaTHOE M MPOTHUBOIOJIOKHOE TAHHOMY. I1K-4
15. | OTHolIEHUs MEXTY IEMEHTaMU OJTHOTO MHOXKECTBA. [1K-4
16. CnocoOsl 3a1aHUs OTHOLIIEHHUI. [1K-4
17. | CBoiicTBa OTHOIICHUH: pedIIEKCUBHOCTh, CUMMETPUYHOCTb, AHTHCHUM- [IK-4
METPUYHOCTb, TPAH3UTUBHOCTH, CBSI3HOCTb.
18. | OTHomIeHHE PKBUBAJICHTHOCTH, €r0 CBs3b C pa3OMEHHEM MHOXKECTBAa Ha I1K-4
KJIACCBI.
19. OTHoLIEeHMS OpsiAKA. YTIOPsAI0YEHHbIE MHOKECTBA. JIMHEHHBIN MOPSIOK. TIK-4
20. | B uem 3akimrouaeTcs akCHOMAaTHYECKUH MOAXO/T K TIOCTPOCHUIO TEOPHIA? I1K-4
21. | AkcHOMaTHYeCcKOe MOCTPOCHUE CUCTEMbl HATypalbHbIX uncen (Jxy3ernme [1K-4
[Teano)
22. | AkcuoMaTH4ecKoe onpesesieHHe MHOYKECTBA HATYPAJIbHBIX YHCEN I1K-4
23. | Orpe3ok Na HATYypalbHOTO psija ITK-4
24. | [loHsiTHe KOHEYHOTO MHOXKECTBA I1K-4
25. | Cyer 1 4ucio 3JIEMEHTOB MHOXKECTBA I1K-4
26. | Kak B aKCHMOMAaTHYECKOW TEOPHHM HATYPaJbHOTO YHCIA OIPENIEICHO [IK-4
OTHOIICHHUE «MEHBIIE)?
27. | TeopeTnKO-MHOKECTBEHHBIH CMBICIT HATYPAJILHOTO YHCIIa [1K-4
28. | TeopeTHKO-MHOKECTBEHHBIN CMBICI HYJIIS I1K-4
29. | TeopeTHKO-MHOXECTBEHHBIN CMBICI OTHOUICHHUS «MEHBIIIE) [1K-4
30. | TeopeTHKO-MHOXECTBEHHBIN CMBICI CYMMBI I1K-4
31. | TeopeTHKO-MHOXECTBEHHBIH CMBICI Pa3HOCTH I1K-4

2 kypc (4 cemectp)
Tunosbie BONPOCHI AJIs1 YCTHOI'O OIPOCA U KOJJIOKBHyMAa
A5 OLleHKH copmupoBaHHocTH KomneTenuuu IK-4
1. Tlonstue cucremsl cuucieHus. [103UIIMOHHBIE U HEMO3UIIMOHHBIE CHUCTEMBlI CUUCIICHUS.
JlecaTuHas cucTeMa cuucieHus (J1.c.c.). 3anuch U Ha3BaHUe uuceln B J.c.c. CyliecTBOBaHUE U €IUH-
CTBEHHOCTb JECSITUYHOM 3alKcH HaTypallbHOTo uncia. CpaBHEHHE YHCel B J.C.C.
2. Anroputmsl apupMeTH4ecKuX JIeHCTBUI HaJl HATypaJlbHBIMU YHCIIaMU B JI.C.C.
3. 3ammchk M Ha3BaHWE YUCET B MO3UIIMOHHBIX CHCTEMaX CUMCIICHUS, OTIMYHBIX OT JECSITHY-
HO. CpaBHEHUE YKCEN B P-UYHON CUCTEME CUHCIICHUS.
4. Tlepexon OT 3amMCH YUCENT B J.C.C. K €ro 3alKCH B P-UIHOM CHCTEME CUHCIICHUSI U oOpaT-
HO. Apu¢MeTnueckue 1eicTBUS B p-UUHOM CUCTEME CUUCIICHUS.
5. W3 ucropun BOSHUKHOBEHMS U Pa3BUTUS T€OMETPUU. AKCHOMaTHYECKOE MOCTPOEHUE I'eo-
METPHH.
6. TIlonsTHe reoMerpudeckoil Gurypsl Ha MIockocTH. ['eoMeTprueckre GUryphl, paccMaTpu-
Baemble B J]OO.
7. TlonsiTue reomerpuyeckoro Tena. [IoHsTHE MHOTOrpaHHOM MOBEPXHOCTH, MHOTOI'paHHHUKA.
Buibl MHOTOPaHHHKOB.
8. [mmmuapudeckas MOBEPXHOCTH, IWIHHIP, €TO0 XapaKTEePUCTHKH.




9. Konunueckas moBEpXHOCTh, KOHYC, €0 XapaKTEPUCTUKH.

10. Cdepa. [ap.

11. TlonsTue BenuuuHbI U €€ n3MepeHusi. OCHOBHBIE CBOMCTBA CKAJISIPHBIX BEJIMYHUH.

12. Jlnuna otpeska, ee usmepenre. OCHOBHbIE CBOMCTBA JUIMH OTPE3KOB.

13. Ilnomanp Gurypsl 1 ee OCHOBHBIE CBOWCTBA. M3MepeHue iomaan Gurypsl ¢ moMOIIbIO
nayeTku. McnonpzoBanue GopMyd JUlsl U3MEPEHUS U BBIYMCICHUS IUI0IIaau Gurypsl. PaBHoBenukue n
PaBHOCOCTaBIICHHBIE (PUTYPHI.

14. O6wem Tena, ero u3MepeHue. Boruncinenne oobeMa Npu3Mel, Napajenenunesa, nupaMmu-
Ibl, IWUIMHJPA, KOHYCA, 11apa.

15. Macca tena ee u3sMepeHHe U OCHOBHbIE CBOMCTBA.

16. IlpomexyTKku BpeMEHH, UX U3MEPEHHE U OCHOBHBIE CBOWCTBA.

17. W3 ucropum KaneHmapsi.

18. 3aBuCHUMOCTH MEXy BETUUYNHAMH.

19. U3 ucropuu pa3BUTUS CUCTEMbI €JUHUIL BETUUMH.

MexnyHapoaHas cucTEMa €IMHULL.

20. Ilonstne anroputma. OCHOBHBIE CBOWCTBA alrOPUTMOB, HCIOJb3YyEMBIX B HaudaJbHOM
LIKOJIE.

Tunosbie TeCTOBLIE 3aJaHUA
1J1s1 onleHKH copmupoBanHocTH kKomnerenuuu IK-4

1 610K 3a0anuil ¢ 6b160POM 00HO20 NPABUTLHOZO OMBEMA.
1. 3anuce yncima XXXIX B gecITHUHON CHCTEME CUUCICHUS UMEET BU/I:
1) 49 2) 39 3)41 4) 301 5) 309

2. Cymma mudp 1By3Ha4HOTO yKcia paBHa 16. Ecinu U3 9TOr0 4nciia BRIYECTh YHCIIO, 3alcaH-
HOE TEeMU € LUppaMu, HO B3ATBIMM B OOpaTHOM HOpsAKe, TO moiydurcs 18 . Dto uwmcio:
1) 79 2) 97 3) 88 4) 99 5) 63

3. Beipakerue 6-10?+5-10 + 1 sBIsleTCs 3aMUChIO YHCIA:
1) 156 2) 651 3) 1563 4) 66 5) 65110

4. K HEMTO3UIIMOHHBIM CUCTEMAM CUMCIIEHUS OTHOCUTCS
1) necsaTuyHas CUCTEMA CUUCIICHHS; 2) puMcKas cucTeMa CUMCIICHHUS;
3) nBeHaaUATEpUYHAS CHCTEMa CUUCIIEHNUS;4) TIeCTHACCITepUYHAs CUCTEMa CUUCIICHUSI.

5. SI3bIK [U1si HAUMEHOBAHUS 3aIMCH YMCE W BBITOJTHEHUS JICUCTBUN HAJ HUMH, Ha3bIBAIOT 1)
MHOKECTBOM; 2) CUCTEMOU CUMCIICHHUS; 3) aNnrOpUTMOM; 4) IPECTaBICHUEM YHCIa B BUAE CYMMBI.

6. Bunpl cucteM cuncieHus

1) MO3UIIMOHHBIE U OTIO3UIIMIOHHBIE;
2) MO3WIIMOHHBIE U HEMO3UITMOHHBIC,
3) oO1ire 1 4YacTHBIE;

4) necsATUYHAS U HEJECATUYHAS.

7. CBOICTBO aIropuTMa, MOKa3bIBAIOIIEE, YTO pellas 00y 3a1a4y U3 JaHHOTO BUAA 3a]a4
M0 COOTBETCTBYIOIIEMY QJIITOPHTMY, MBI 32 KOHEYHOE YUCIIO [IIATOB MOJTydaeM pe3yJIbTar

l)HarnsaHocthb

2)OmnpeneneHHOCTh

3)Pe3ynbTaTUBHOCTD

4)MaccoBoCTh

8. Ha pucyHke m300pakeHa OJIOK-CXeMa alropuTMa BUaa



Ja ey

1 )nmuneitnoro

2) IUKJINYIECKOTO
3) coctaBHOTO
4) pa3BETBICHHOTO

Tunosble 3a1aHUA K IPAKTHYECKUM 3aHATUAM
1Jis1 onleHKH copmupoBanHocTu komnerenuuu IK-4

1. 3anumunre B gecatuunor cucreme cuncienus: XX VI, XXI, XLIV, LXII, LXXVIII, XCV,
CDXXIII, MCDXIX, MDCCCLXXI.

2. Cymma nudp ABy3HauHOro yucia pasHa 16. Eciau U3 3TOro uuciia BbIYECTh YUCIIO, 3alrCaH-
HOE TeMH K€ YHCIIaMHU, HO B3ATBIMU B 00OpaTHOM MOpsIKe, TO moxydutcs 18. Haiinmure 310 unco.

3. Haiiiute ocHOBaHME CUCTEMBbI CUHCIICHU:

a) 306x+ 124,=220; ©) 752x+ 647x=67.

4. B cany 100 ¢pykroBbiX nepeBbeB — 14 g010Hb 1 42 rpymu. B kakoii cucteme CUuCIeHUS
[IOCUUTAaHBI JepeBbs?

5. [lan xBajgpaT, pa3pe3aHHbIi MO JUaroHaiMu Ha Ba TPEyrojibHUKa. CKOJBKO BBITYKJIBIX MHO-
rOYTOJIbBHUKOB, OTJIMYHBIX OT KBaJpaTa, MOXKHO COCTABUTH U3 3TUX TPEYrOJbHUKOB?

6. KBagpaT paspes3an 1mo cBouM jJuaroHaisiM. CKOJIbKO BBIIYKJIBIX MHOTOYTOJIbHUKOB, OTJINY-
HBIX OT KBaJipaTa, MO’KHO COCTaBUTh U3 YETHIPEX 00Pa30BaBIINXCS TPEYTrOJIbHUKOB?

7. Pa3zpexxpTe M0 AMaroHajly MPOM3BOJBHBIN MPSIMOYTOJBHUK U U3 MOJYYEHHBIX TPEYroJbHU-
KOB COCTaBbTE BCEBO3MOYHbBIE BBIITYKIIbIE MHOTOYTOJIbHUKH.

8. MoxxHo 11 13 nanoyvek JuHou 10, 6 1 4 cM CIOKUTH TPEYTrOJbHUK?

9. Hapucyiite pa3Hble pa3BepTKH: a) MPABIIILHOTO TETpadpa; 0) Kyoda.

10. BeipazuTte a) B cantumMeTpax 15 cm 99 mm; 6) B MuHyTax 65 MMH 25 cek; B) B TOHHax 277
kr 350 T; r) B KBafApaTHBIX AemuMeTpax 74,9 m?; 1) B kyOudeckux cantumerpax 41 m%; e) B kumomer-
pax B yac 12,6 m/cex; k) B Kuiorpammax 17 kr 655 r; 3) B rpammax 33 kr 750 1.

11. Ha3oBuTe OCHOBHBIE U MPOU3BOAHBIE €IUHUIIBI BEIUUMH: @) AJIMHBI, 0) Macchl; B) BpeMe-
HU; T) TUIOIIA/IU; 1) CKOPOCTH.

12. YcraHoBUTE, KaKHe BETMYMHBI PACCMATPUBAIOTCS B 3ajadue, Kakas MeX/y HUMH CYIIECTBY-
€T 3aBUCUMOCTbh, U PELINTE CE PA3TUYHBIMU apU(YMETHUECKUMH CIIOCOOAMHU:

1) 3a ogHO 1 TO *Ke Bpems Teroxoa «Meteopy» mpomien 216 kM, a mapoxos 72 kM. Uemy paBHa
ckopocTh «MeTteopay, eciii CKOPOCTh napoxonaa 24 km/4?

2) Ha 20 py0. xynwiu JBa 0JUHAKOBBIX KOHBepTa. CKOJIBKO CTOST 6 TAaKUX KOHBEPTOB?

3) U3 20 M Tkanu cimid 5 maTheB. CKOIBKO MOXHO CHIUTH M3 3TON TKaHU KOQT, €CITU pacxo-
JI0BaTh Ha Ka)IYI0 U3 HUX B 2 pa3a MEHbLIE TKaHH, YeM Ha Iu1aTbe?

4) 12 kr BapeHbs pa3IoKWIM B 6 0aHOK MopoBHY. CKOJBKO HAJI0 TaKMX OAHOK, YTOOBI pasiio-
XKUTb 24 KT BapeHbs?

13. TIpoBeauTte aHATU3 METOAMYECKUX MOCOOMH MO MaTeMaTHKe JJIS JETCKOTo caja C IEIbI0
BBISIBJICHUS WP U 33JJaHU, IPeINoaralonix BbIMOIHEHNE 1€ThbMU U3MEPEHUH pa3INUHbIX BEJIUYHUH.



14. O6bsicHUTE, TOYEMY CIIEyIOLasi IporpaMMa IeHCTBUN SBISETCS aJrOPUTMHUECKUM TpeI-
MUICaHUEM.

Cobepu noptdenb:

1) oTkpoit mopTdens;

2) on0%u B NOPTQENb TeTPaan;

3) mosioxu B mopTdestb YIeOHUKH;

4) monoxu B mopTdeIb KapaHaal;

5) mosioxu B opTdeib pyuky;

6) 3akpoii mopTdens.

Tunosble 3aJaHus 1JIsi KOHTPOJBHBIX padoT
1J1s1 onleHKH copmupoBanHocTH komnerenuuu IK-4

1. Pemrute 3aaum, KCHOB3Ys 3aMUCh YHCEII B IECATUYHON CUCTEME CUUCIICHUS:

a) J/Ipy3HauHoe uucio okanuuBaetcs nudpoi 3. Eciam cymmy ero mudp yMHOXHUTH Ha 4, TO
MOJIYYUTCS YUCIIO0, 3aIMUCAaHHOE TeMU K€ udpamu, HO B 00paTtHOM mopsiake. Haiiaure sTo yucio.

0) B naBy3HauHOM umcie JECATKOB B TPH pasza OoJjblie, yeM eaunHull. Eciu mexay nudpamu
ATOrO uncIia BCTaBuTh HUPpy 0, To uncio yBenmuutcs Ha 540. Haiiaure nBy3HaYHOE YHCIIO.

B) B Tpex3HayHOM yuclie JeCATKOB Ha OJUH OOJbIle YeM €IUHUIl, U COTEH Ha OAHY OOJblie
94eM JIECATKOB. Eciu K 3TOMy 4HCIy MPUOAaBUTh YUCIIO, 3alIICAHHOE TeMH ke mudpamu, HO B 00pat-
HOM nopsJike, To noiayuurtcs 444. Haiigure 310 yuco.

2. B kaKoii cucTemMe CUYUCIICHUS UCTUHHO PaBEHCTBO:

a) 3125 + 2135 =140; 6) 211x — 110x=17;B) 211x — 1105 =177

3. Kak u3MeHUTCS YnCII0BOC 3HAYCHNUE BETMUMHBI, €CITH SAMHUITY 3TON BEJIMUUHBI:

a) YMEHBIIIUTH B JiBa paza; 0) yBennuuthb B 10 pa3? OtBer oOocHYITE.

4. PemnTe HUKETPUBEACHHBIC 337]a4l M OOBICHUTE, KaKUe JACHUCTBUS HAJl BEJIMYMHAMHU BBITIOJI-

HSUJTUCH B TPOIIECCE PEIICHUS:

7
a) Pyuxa crout = pyOuiss. MOKHO T KyITUTH JIBE Takue pydku Ha 1 pyOnb 50 komeek?

6) Marasun npojgan 640 kr s0JI0K. > 3THUX 070K ObUIO TpoAaHo o 42 py0iis 3a KT, a OCTalb-

Hble — 110 37 pyOuneii 3a kr. Kakyro cymMMy BBIpy4HII Mara3uH 3a NpoJaHHbIe 0JI0KU?

5. Kakue 13 mpuBeNeHHBIX HUXKE BETUYMH HAXOAATCA B MPSIMO MPONOPIHOHAIBHONW UM 00-
pPaTHO IPONOPLUOHATILHOW 3aBUCUMOCTH:

a) JUIMHA CTOPOHBI KBaJlpaTa M €ro IUIOIaib;

0) AMHA U IMPUHA IPSAMOYTOJIbHUKA IPH 33/1aHHON TUIOIIAIHN;

B) IMaMeTp OKPYKHOCTHU U €€ JUINHA;

I') JJIMHA CTOPOHBI KBAJIpaTa v €ro mepumerp.

KOHTpOJII)Hl)Ie BOIIPOCHI AJIsA leOMe)KyTO‘-IHOﬁ arrecTanmmu (K 3K3aMeHy)

Kon
(popmupyemoi
Ne Bomnpoc KOMIIETeHI[U U
(B cooTBeT-
crBum ¢ PIIJT)
1. [Ipeamer u 3amaun kypca «Teopus pa3BUTHS MaTEMaTHYECKUX MPEICTaBIIE- [1K-4
HUW JETEN.
2. 3HaueHue (HOpMHUPOBAHMS MAaTEMATUYECKUX MPEJICTaBICHUN Yy JOLIKOIbHU- [1K-4
KOB.
3. OcCHOBHBIE TTOHSTHUSI TEOPUH MHOXXECTB. BUIbI MHOKECTB, CIIOCOOBI 3aaHU, I1K-4
MyCTOE€ MHOECTBO, rpaduueckas wutnoctpauus. OTHOIIEHUS MEXIY MHO-
KECTBAMH.
4. OcHOBHBIE onepaly HaJl MHOKecTBaMH. OObeIMHEHNE, IepeceueHue MHO- I1K-4




»kecTB. CBOMCTBA 3THX OIEpaIUil.

S. OcHOBHbIE onepalny HaJ MHOKEeCTBaMU. Pa3HOCTb, JOMOTHEHUE MHOMXKECTB. [1K-4
CBolicTBa 3TUX OIEpaIHil.

6. JlekapToBO MPOU3BEICHUE JIBYX MHOXKECTB. M300paskeHHe aeKkapToBa Mpo- I1K-4
W3BE/ICHUS YHCIOBBIX MHOXECTB Ha KOOPJIUHATHOMN TJIOCKOCTH.

7. JlexapToBo npousBereHre N MHOXeCTB. Pa30ueHne MHOYKECTBA Ha KJIACC Chl. I1K-4

8. ITonsatme coorBercTBusg. CIiocoOBl 3aJaHUsl COOTBETCTBUI. B3ammHO- [1IK-4
0JIHO3HAYHOE COOTBETCTBHE. PABHOMOIIIHbIE MHOKECTBA.

9. [Tonsitue 6unapHoro orHomeHus. CriocoObl 3aaHusl OMHAPHBIX OTHOIICHUH. I1K-4

10. | CgoiicTBa OMHAPHBIX OTHOIICHHIA. I1K-4

11. OTHOIIEHHE SKBUBAJCHTHOCTH W OTHOIICHUE MOPSAKA. YTOPSA0UYEHHOE I1IK-4
MHO>KECTBO.

12. | OcHOBHBIE HJIEH TIOPSIKOBON TEOPUU HATYPAIBHBIX YHCEIL. I1K-4

13. | OcHOBHBIEC HICH KOJIMUYECTBECHHON TEOPUH HATYPAIbHBIX YHCEIL. I1K-4

14. Ilonsatue cucreMnl cuuciieHus. 1103UNMOHHBIE ¥ HEIIO3UIIMOHHBIC CHUCTEMBI I1IK-4
CUHCIICHUSI.

15. | [JecsatuuHas cuctema cuMCiIeHMs. 3aluCh U Ha3BaHUeE uncen. CpaBHEHUE YU- [1K-4
cen. Apudmernyeckue AelcTBUS B JECATUYHON CCTEME CUMCIICHHUS.

16. | [To3uIMOHHBIE CHCTEMBI CUMCIIEHHS, OTJIMYHBIE OT JECATUYHOM. 3aIuch, IIK-4
HA3BaHME U CPABHEHUE YHCETL.

17. | Ilo3uLMOHHBIE CUCTEMBI CUUCIICHHUS, OTJIUYHBIE OT AECATUYHOU. ApudMeTu- [1K-4
YeCKHUE JIUCTBUS HaJl YUCIIaMHU.

18. | I[lo3unnoHHBIE CHCTEMBI CYHCIEHUS, OTJIMYHBIE OT AecaTudyHOU. [lepeBoj [1K-4
YHUCEJl U3 OJTHOM CHUCTEMBI B IPYTYIO.

19. | lonstue reomerpuueckoit ¢purypsl. [lnockue reomerpudeckue GUrypel. I1K-4

20. | JIunws, Bunsl muaui. Jlyd, orpe3ok, yroa. Busl yrios. I1K-4

21. | TpeyronpHuK. DIE€MEHTHI TPEYroJbHUKA. BUIIBI TPEYTrOIBHUKOB. I1K-4

22. | YeTbIpexyroidbHUK. DIEMEHTHl YETHIPEXYroJbHUKA. BHIBI YeThIpeXyroyib- [1K-4
HUKOB.

23. | Jlomanas. MHOroyronbHUK. Busl MHOrOyroiabHHUKOB. I1K-4

24. | OxpyxHOCTB. KpyT. I1K-4

25. | [lonsatue reomerpuyeckoil ¢urypsl. [IpocTpaHCTBEHHBIE I'e€OMETpHUUECKHE I1K-4
(buryps.

26. | Muororpanauk. Buasl MHororpanaukos. [Ipusma. [Tupamuaa. I1K-4

27. | Tena Bpamenusi. BuJel Ten BpalieHus: IWIMHAP, KOHYC, map. I1K-4

28. | IlonsaTtue BennuuHbl. CBOWCTBA BEJTMYUH. I1K-4

29. | M3mepeHune CKaIsipHBIX BEJIMYHH. I1K-4

30. | JlnwHa oTpeska u ero m3mepenue. CBOWCTBA JUIMHBI OTPE3Ka. I1K-4

31. | IInomanp Gurypsl u ee U3MepeHHe. I1K-4

32. | Macca Tena u ee U3MepeHue. I1K-4

33. | IIpomMeXyTKH BpeMEHU U UX U3MEPEHHUE. I1K-4

34. | llonsatue anroput™Ma. Buapl anropuTMHUECKUX TPOIECCOB. I1K-4

35. | CBoiicTBa aJIrTOPUTMOB. I1K-4

36. | CriocoObl 3aKcH allrOPUTMOB, IPUEMBI MX TTOCTPOCHUSI. I1K-4

6. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne TUCIUTITUHBI

a) OCHOBHasl JIMNTeparypa:

1. ®ponosa D.B. Teopus U TEXHOJIOTHUH DPA3BUTHS MaTEMaTHUUECKUX MPEICTABICHUM aereit
(dacth 1): YuebHO-MeTommueckoe mocodue / D.B. Maknaesa, C.B. ®enopoBa. — Ap3amac: Ap3amac-
ckuit punman HHI'Y, 2016. — 134 c. 10 k3.




2. Teopust U TEXHOJIOTHH PAa3BUTHUSI MAaTEMaTUUYECKUX MpencTaBieHui aeteit (yacth 2): Cocra-
Butenu: Oponosa I.B., ®enoposa C.B.: YueOHOo-MeTomuueckoe mocodue. — Ap3amac: Ap3aMaccKuit
¢wman HHI'Y, 2019. — 134 c. 5 ok3.

0) MOMOJIHUTE/IbHASA JIUTepaTypa:

1.1. Tabosa, M. A. JlomkonpHas remaroruka. Pa3Butue mpocTpaHCTBEHHOTO MBIIIUICHHS U
rpaduuecKux yMeHMH : yueOHoe mocobue st By3oB / M. A. I'aboBa. — 2-e 3., UCHp. U JION. —
Mocksa : M3natensctBo FOpaiit, 2021. — 151 c¢. //OBC "HOpait":[DnexTpoHHbBINA pecypc]. - Anpec
noctyna: https://urait.ru/bcode/470882

2. ®akTopoBuy, A. A. Ilemarornueckue TEXHOJOTUHU : ydeOHOE mocodme ais By30B / A. A.
dakropoBud. — 2-¢ u31., uctp. u gon. — Mocksa : U3znatensctBo FOpaiit, 2021. — 128 ¢. // DBC
«lOpaiit»: [DnekTpoHHbIH pecypc]. — Aapec mocryma: https://urait.ru/bcode/471527

B) IporpamMMHoe obecniedyeHue 1 UHTepHeT-pecypcehl:
JluneH3noHHOE MporpaMmHoe odecrnieueHue: Onepaimonnas cucrema Windows.
JIuuensnonHoe nporpammuoe odecrieuenue: Microsoft Office.

Ilpogheccuonanvhuvie 6azvl OaHHBIX U UHDOPMAYUOHHBIE CHPABOUHBIE CUCH EMbL
Poccuiickuii unaekc Hayunoro uutuposanusi (PMHLI), mnatdopma Elibrary: mannonanbHas

UHPOPMAIMOHHO-aHAIMTHYECKas cuctema. Anpec goctyna: http://elibrary.ru/project risc.asp

C60000H0 pacnpocmpanaemoe npozpammuoe obecneuenue:

nporpammuoe obecrnieueuue LibreOffice;

nporpamMMmHoe obecrieueHue Yandex Browser;

Dnexmponnbvle GudIUOMEUHbIE CUCHEMbL U OUOTUOMEKU

DnekTpoHHas oubimoreunas cucrema "Jlans" https://e.lanbook.com/

DnekTpoHHas oubsmoreunas cucrema "Koncynptant cryaenrta” hitp://www.studentlibrary.ru/
DnexTponHas oubimoreunas cucrema "FOpait" http://www.urait.ru/

DJekTpoHHas OubimorevHas cucrema "Znanium" http://znanium.com/

OdynnamentanbHas 6ubanoreka HHI'Y  www.lib.unn.ru/
Caiit 6ubmmorexkn Apzamacckoro ¢puimmana HHI'Y. — Aapec nocrymna: lib.arz.unn.ru

ITenarornueckas ouodnmoreka: http://pedagogic.ru/

Kypnan «[lemaroruka»: http://www.pedpro.ru/

Wznarensckuit nom «IlepBoe centsiopsi»: http://1september.ru/

«Bpicmiee obpazoBanue B Poccun»: HaydHO-Tiearorndeckuii sxypHan MuHuctepcTBa 0opazo-

BaHMs M Hayku P®: http://www.vovr.ru/

«Yuautenbckas razeray: http://www.ug.ru/

Pecypc «MaccoBble OTKpBITBIE OHIIAaH-KYpchl Hrxkeropoackoro yausepcurera um. H.M. Jlo-
6aueBckoroy https://mooc.unn.ru/

[Topran «CoBpemennass uudpoBas oOpaszoBarenbHas cpena Poccuiickoit ®eneparum
https://online.edu.ru/public/promo

7. MaTepuajibHO-TeXHHYECKOe o0ecneyeHne TUCUUIIMHBI (MOTYJIs1)

[TomemeHust mpeacTaBisiioT coOOW ydeOHble ayIUTOpPUHU JUIsl MPOBENCHHUS y4eOHBIX 3aHATHM,
MPEYCMOTPEHHBIX MTPOrpaMMOii, OCHaIlIEHHbIE 000PYJOBAaHUEM U TEXHUUYECKUMHU CPEJCTBaMHU 00yue-
HUS: HOYTOYK, IPOEKTOp, IKpaH.

[ToMerienust U1t cCaMOCTOSATENIbHOW pabOThl 00YYarOIMXCS OCHAIEHbl KOMITBIOTEPHOM TeXHU-
KON C BO3MO>KHOCTBIO MOAKIIOYEHUs K ceTH VHTepHeT u o0ecrevyeHbl JOCTYIIOM B 3JIEKTPOHHYIO WH-
¢bopmanronHo-obpazoBarenbHyto cpeny HHI'Y.
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[Iporpamma nucuumuinael Teopusi pa3sBUTHS MaTeMaTHYECKHUX NMpPeICTABJIEHNH 1eTeil COCTaB-
neHa B cootserctBur ¢ ®I'OC BO no nanpasnenuto noarorosku 44.03.01 Ilenaroruueckoe odpazo-
BaHue (ypoBeHb OakanaBpuata) (nmpuka3z MunoopHayku Poccun ot 22.02.2018 1. Nel121).

ABTOp(BI):
K.IL.H., JOIIEHT ®denoposa C.B.

Penenzent (b1):
K.IL.H., JJOLIEHT ®ponoa 3.B.
Kadenpa nomkoiapHOro 1 Ha4aaIbHOTO 00pa30BaHUs

3aB. Kadenpoi
K.IL.H., IOUEHT I'yces JI.A.

[Iporpamma o00peHa Ha 3aceaHuu MeToanYecKoi komuccuu ot 24.05.2023 roaa, mpoTokon Ne5

IIpeacenarens MK IICUXOJIOr0-TIEAArOrn4ecKoro (paxkysibTeTa
K.I.H., JOLIEHT ®porona 3.B.

I1.6. a) COI'JTACOBAHO:

3aBenyrouuii OnOIMOTEKOM ®enoceeBa T.A.
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