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1. Mecro nucuumiauHbl (MoayJisi) B crpykrype OOII

Hucnummuaa 51.0.06.02 «MatemaTukay OTHOCUTCS K 00s3aTEIbHOM YacTH 00pa3oBaTebHON
nporpamMMmbl HanpasieHus noarotoBku 44.03.01 Ilemarormueckoe oOpa3oBaHue, HaANpPaBICHHOCTH
(mpodunp) HavansHoe oOpa3oBaHue.

JucuuniuHa npeaHazHauyeHa JJisi OCBOGHUS CTYJACHTaMU OYHOM U 3a04HOM GopMm 00ydeHus B

1,2, 3, 4 cemecTpax.

2. [lnanupyemMble pe3yabTaThl 00y4eHHs O AUCHHUILINHE, COOTHECEHHbIE C IUIAHHMpYe-

MBIMH pe3yJIbTATAMHU OCBOEHHsI 00pa30BaTeIbHONH NMPOrpaMMbl (KOMIETEHIUSIMA M UHIHKATO-
PaMH JOCTHKEHHSI KOMIETEeH Ui )

dopmupyemMble
KOMIIETEHIUH
(xon,
cojiepKaHue
KOMITETEHITUH )

IInanupyemsbie pe3yJbTaThl 00yUeHHUsI MO0 AUCHUILIHHE
(MoayJ110), B COOTBETCTBUH
¢ HHAMKATOPOM JI0CTHKEHHUSI KOMIIeTeHIIMHU

HNupukarop gocTuskeHus
KOMIIETEHIIHN ™
(xom,
coJiep>KaHue MHAUKATOPA)

Pe3yabraTsl 06yuenust
N0 JUCHMILIHHE
(1ecKpUNTOPBI
KOMIIeTeHMH)

HaumenoBaHue
OLICHOYHOT'0 CpeCTBa

K-4

Crnoco0eH ocBauBaTh U aHA-
JIM3MPOBATH 6a30Bble HAYYHO-
TeopeTHYeCKHe MpecTaBJIe-
HHSL 0 CYIIHOCTH, 3aKOHOMEP-
HOCTSIX, PHHIIUTIAX U 0CO-
0EHHOCTSIX SIBJICHMI U TPO-
11eCCOB B NpeIMeTHOi 001a-
CTH

WIIK 4.1 3naet copeprxaHue, Cyml-
HOCTh, 3aKOHOMEPHOCTH, IPUHIIN-
Bl 1 0COOEHHOCTH M3Y9aeMbIX
SIBJICHUH U TIPOIIECCOB, 0a30BbIE
TEOpUH B IPEAMETHOM o0acTH, a
TaKoKe PoJIb y4eOHOTO IIpeaMe-
Ta/00pa3oBaTeNbHOI 001acTH B
(hopMHEpOBaHUN HAYYHOIH KapTHUHBI
MHpa; OCHOBBI O0IIETEOPETUIECKUX
IUCLUUILINH B 00beMe, He00X0au-
MOM IS PELICHUs TPOodeccro-
HaJIbHBIX 3a1ad.

HIIK 4.2 Ymeer aHamu3upoBaTh
6a30BbIe HAYYHO-TEOPETHYECCKHUE
HPEJICTAaBICHUS O CYI[HOCTH, 3aKO-
HOMEPHOCTSIX, MPUHIIAIIAX H 0CO-
OCHHOCTSIX M3Y9aeMbIX SBICHHN U
MPOIIECCOB B MPEIMETHOHI 00IacTH
3HAHUH.

HNIIK 4.3 Brnaneet pa3ninuHbIMU
METOJIaMH aHAJIN3a OCHOBHBIX Ka-
TEropuil MpeIMEeTHOI o0sacTH
3HAHUH.

3unamv 6a30BBIC TEOPETHYECKHE
TIOHSTHUS, HA OCHOBE KOTOPBIX
CTPOUTCS HAYaIbHBIA Kypc MaTeMa-
THUKH:

- o0II¥ie TOHATHS MAaTEMATHKN
(MHO>KECTBa U OTIEpAlNy HaJl HUMH,
COOTBETCTBUSI M OTHOILCHUS, dJIe-
MEHTBI KOMOMHATOPHKU M MaTeMa-
THYECKOH JIOTHKH);

- OAXOBI K TOCTPOSHUIO MHOXKe-
CTBA LEIBIX HEOTPUIATENBHBIX
yrceN (aKCHOMaTHYECKHUH, Teope-
TUKO-MHO>KECTBEHHBII);

- CHCTEMBI CUHCIICHUS,

- DIIEMEHTBI TEOPUH ACITUMOCTH;

- pacIIMpeHne MHOXECTBA LEITBIX
HEOTPHIATENILHBIX THCET;

- JIIEMEHTHI aNreOpBl ¥ TEOMETPHH;
- BEJIMUMHBI ¥ UX U3MEpEHHE.

TectupoBanue
YcrHBI onpoc

Vmemo

- BBIMIOJIHATH TEOPETUKO-
MHOJKECTBEHHBIE OTepaIliy Hajl
KOHEYHBIMHU U OECKOHEUYHBIMHU
MHOXECTBaMU;

- YyCTaHaBJIMBATh CIIOCO0 3a/IaHHs
KOHKPETHOTO COOTBETCTBHS MITH
OTHOUICHUS U POPMYITHPOBATH €r0
CBOWCTBa;

- peuiath npocrenine KoMmOuHa-
TOPHBIE 33]1a4H;

- aHAJIM3UPOBATh CTPYKTYpPY OIpe-
JIeTICHUI TTOHSATHIA;

- BBITIOJTHATD JIOTHYECKHIE OTIEPAIIH
HAJT BBICKA3bIBAaHHUSMH U TIPEINKa-
TaMH;

- WJUTIOCTPUPOBATH TEOPETHKO-
MHO>KECTBEHHBII TOJIX0 K YUCITY U
orepanusM HaJ YUCIaMH ITpUMe-
paMu U3 yueOHHUKOB MaTeMaTUKU
IUTSL Ha9aJIbHBIX KJIACCOB, 000CHO-
BBIBAaTh BHIOOp JEHCTBUS MPH pe-
IICHUH MTPOCTHIX TEKCTOBBIX 3a7a4;
- WUTIOCTPUPOBATh aKCHOMAaTHYe-
CKUH MOJXO0J1 MPUMEPAMHU U3
HAyaJIbHOT'O Kypca MaTeMaTHKH;

TectupoBanue
KonrponbsHas padora




- IPUMEHATH AJTOPUTMBI apuQme-
THYECKUX JEUCTBUHN B MO3UILIMOH-
HBIX CUCTEMaX CUMCIICHHS;

- IPUMEHATH CBOICTBA OTHOILCHHS
JIEJIMMOCTH, TIPU3HAKHU JIETTUMOCTH,
Haxoauts HOJI, HOK;

- pemarth pa3IMYHbBIMA METOJAMH U
Croco0aMu TEKCTOBBIE 3aJ1auu;

- pPallMOHAIBHO BBIIONHATH U 000C-
HOBBIBATh BBIYKMCIICHUS C IEIBIMU
HEOTPULATENbHBIMH, PALIHOHATb-
HBIMHU YHCIIAMU;

- pemartk 1 000CHOBBIBATh PEUICHUE
ypaBHEHUI1 U HEPABEHCTB C OJHOI
U IBYMS IEpEeMEHHBIMU;

- pacro3HaBaTh YHCIIOBBIC (YHK-
LIUH, UX CBOICTBA, CTPOUTH Irpadu-
K4 (QYHKIIHIA;

- pacmo3HaBaTh U U300paXkaTh Ha
IUIOCKOCTH T€OMETpUUECKHe Ury-
Ppbl, pemaTh reoMeTpU4YecKue 3aj1a-
4i (Ha IOCTPOCHHE, IITAHUMETPH-
YeCKUE, CTEPCOMETPHICCKUE);

- YCTaHaBIIUBATh BUJI 3aBUCUMOCTH
MEX/1y BeJIMUMHAMHU.

Brnaoemp HaBbIKaMH, HEOOXO K-
MBIMH JUIS TITyOOKOTO OBIIAICHHUSI
CoZiepKaHHeM HavYaIbHOTO Kypca
MaTeMaTHKU (HABBIKAMH PEIICHUS
MaTeMaTHYECKHX 3a]1a4; BLIOJIHE-
HUS pallMOHATBHBIX BBIYUCIICHUH ).

TectupoBanue
KonTponsHas pabora
3agaHus A1 CaMOCTOS-
TENbHOU paboThI

YK-1

Cnocofen ocyuiecTBJIATH
NMOUCK, KPUTHYECKHU I aHAJIHN3
M CUHTe3 HH(pOPMALMH, IPU-
MEHSITh CUCTEeMHBbIii M0IXO0/
IIJISl pellieHUsI OCTABJICHHBIX
3aaa4

NYK-1.2 Ymeer npuobperaTs HO-
BBIC 3HAHUS HA OCHOBE aHaJIM3a,
CHHTE3a U IPYrUX METOO0B; OCY-
IECTBIIATH IIOUCK HH(POPMALIUH 110
Hay4HBIM POGIJIeMaM, OTHOCSIINM-
sl K Ipo(heCCHOHAIBHON 00J1acTH.

Ymems nproOpeTaTh HOBBIE 3HA-
HUS, OCYIIECTBIISITH IOUCK MaTeMa-
THYECKON HH(OPMALUH, TPOBOAUTH
ee KPUTUYECKHIl aHaIN3 U CHHTE3,
CaMOCTOSTENIBHO NIPHOOpPETaTh HO-
BBIC 3HAHMSI.

KonTponsHas pabora
3ajaHus Ul CaMOCTOS-
TENbHOU paboThI

YK-2

Cnoco0en onpeaeasite Kpyr
3aJa4 B paMKax IOCTABJIeH-
HOIi IeJIM U BLIOHPATD ONTH-
MaJIbHbIe CTIOCO0bI UX pelle-
HHSl, HCXOASI U3 IeiCTBYIOIINX
NMPaBOBBIX HOPM, HMEIOLINXCST
pecypcoB M OrpaHHYeHMIl

NYK-2.2 Ymeer pazpabaTeiBaTh
IUTaH, OTIPEIENATH [eTeBbIE ITAIBI
¥ OCHOBHBIE HAIPaBIIeHHs PaboTHI,
BBIOMPATh ONITHMABHBIE CITOCOOBI
pelIeHH s TOCTaBICHHBIX 33714,
UCXO/Is U3 ACHCTBYIONHUX NPaBO-
BBIX HOPM, HMEIOLIMXCSI PECYPCOB U
OTpaHHYEHHH.

Ymems paspabatbIBaTh IIaH,
OTIPEIENIATD STAIbl H HATPABIICHUS
paboThl, BEIOUPATh pallHOHATBEHBIS
CIIOCOOBI B TIPOLIECCE PELICHHUS
MaTeMaTH4eCKHX 3a/1au, BHIOIHE-
HUS BBIYHCIICHUH.

Konrtponbshas padora
3amaHus I CaMOCTOsI-
TEJILHOW paboThI

3. CTpyKTypa M colepkaHue THCHMIIUHBI

3.1. CTpyKTYypa AMCUMIINHBI

TpyaoeMKOCTD o4yHas popma 3ao04Has popma
o0y4eHus o0y4eHus
OO0mas Tpy10eMKOCTh 13 3.e. 13 3.e.
4acoB 110 Y4eOHOMY IUIaHy, U3 HUX 468 468
KonTakTHas padora, B TOM 4HcJe: ayTUTOPHBIE 3aHSITHS:
— 3aHATUS JEKIMOHHOTO THUIA 64 28
— 3aHSATUSL CEMUHAPCKOI0 THIA 116 18
KOHTPOJIb CAaMOCTOSITEIbHON pabOThI 7 7
IIpoMe:kyTouHasi aTTECTALMSA 117 31
3a4eT, IK3aMeH
CamocrosiTesbHast padoTa 164 384




3.2. ConepxxaHue QM CUMILITHHBI

(cmpyxmypuposannoe no pasdenam (memam) ¢ yKazanuem OmeEeOeHHO20 HA HUX KOIUHeCmed
AKadeMu4ecKux 4acos u 6udbl y4eOHbIX 3aHAMUIL)

KonrakrHas padora
(padoTa BO B3aUMOJEHCTBUH
¢ IpenojaasareJiem),
4achl, 13 HUX

CamocTosiTe1bHas padoTa
oOyuarowerocs,
Yyachl, B IEPUOJ
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Tema 1. O0O1me MOHATHS MaTeEMa-
THKH.
1. DreMeHTBl TEOPUN MHOMKECTB. 26 25 4 2 8 1 14 22
2. COOTBETCTBHS M OTHOIIECHHS 26 23 4 2 8 1 14 20
3. DneMeHThl KOMOMHATOPUKH 22 21 2 2 8 1 12 18
4. DyIeMeHTH MaTeEMaTHYECKOU 30 34 6 2 10 1 16 31
JIOTHKHU
B Tom yuciie TeKynuii KOH- 1 1 1 1
TPoJib
3auer 4 4
Hroro 108 | 108 | 16 8 34 4 1 1 4 57 91
Tema 2. Llenble HEOTpHULIATENb-
HBIE YHCJIA.
1. Tpu noaxoa K NOCTPOEHUIO
MHO>KECTBa LEJIbIX HEOTPULIA- 28 46 6 4 10 2 12 40
TENBHBIX YUCEN
2. Anroputmbl. CUCTEMBI CUHC- 26 30 4 2 8 2 14 26
JIEHUS
3. DneMeHTBl TEOPUH JEITUMOCTH 26 27 4 1 8 1 14 25
4. TexcToBBIE 3a0aUH 26 30 2 1 6 1 18 28
B Tom yuciie TeKynuii KOH- 2 5 2 2
TPOJIb
IK3amMeHn 36 9 36 9
Hroro 144 | 144 | 16 8 32 6 2 2 36 9 58 119
Tema 3. Paciiupenue moHATHS
quca.
1. MHOX€eCTBO IMOJIOKUATEILHEIX 18 25 4 2 8 1 6 29
PaIMOHAIBHBIX YHCEI
2. MHO€ECTBO JeHCTBUTENBHBIX 16 21 4 1 8 4 20
YHCen
Tema 4. OyHKIHH. YpaBHEHHS.
HepaseHncraa.
1. OyHKIMH 10 17 2 1 6 1 2 15
2. YpaBHeHm{. Cuctemsl ypaBHe- 13 17 3 2 6 4 15
HHUIA.
3. HepasencrtBa. CucTEMSI U CO- 13 17 3 2 6 4 15
BOKYITHOCTH HEPABEHCTB.




B ToM unciie TeKyuuii KoH- 5 5 2 5
TPOJIb

IK3aMeH 36 9 36 9

Hroro 108 | 108 | 16 8 34 2 2 2 36 9 20

Tema 5. DneMEeHTHI TE€OMETPHH. 32 51 8 2 8 4 16

Tema 6. Benmunna u ee m3mepe- 29 16 8 2 8 2 13

HHE.

B Tom unciie TeKymuii KOH- 2 2 2 2

TPO.Jb

JK3aMeH 45 9 45 9

Hroro 108 | 108 | 16 4 16 6 2 |2 45 9 29
BCEI'O 468 | 468 | 64 | 28 | 116 | 18 7 |7 117 31 | 164 | 384

Texynui KOHTPOJIb YCIIEBAEMOCTH PEAIM3YETCA B paMKaxX 3aHATUN CEMUHAPCKOIO THIIA.
4. Y4yeOHO-MeTOqHYeCKHE 00ecneyeHne CaMOCTOATEeIbHON padoThl CTY/IEeHTOB

CamocrosiTenpHas paboTa SIBISETCS BaKHEHIIEH COCTABHOM YacThiO0 ydeOHOro Impolecca u
00SI13aHHOCTBIO KaXK/IOTO CTYJICHTA.

Jlnst obecriedeHUs] CaMOCTOSTETIBHONW pabOThl OOYYAKOLIMXCS HCIOJNB3YeTCS AJICKTPOHHBIH
yrpasisieMblii Kypc «Marematukay https://e-learning.unn.ru/course/view.php?id=3251 , co3manHbIi B
cucreme AekrponHoro odoyuenuss HHI'Y https://e-learning.unn.ru/.

CamocrosTenbHas paboTa CTYACHTOB 110 JUCHUILIMHE «MaTeMaTHKa» OCYIECTBISICTCS B Clie-
AYIOLIMX BUJAX: MOJArOTOBKA K YCTHOMY ONPOCY Ha MPAKTHYCCKUX 3AHATHAX, K KOJUIOKBHYMaM; H3y-
YEHUE OCHOBHOMW M JIOMOJIHUTEIBHOM JINTEPATyPhl; BHIIOJHEHHE 33/IaHHI TIPU MOJITOTOBKE K MPAKTH-
YECKHM 3aHSATHSIM, TCCTUPOBAHUIO M KOHTPOJIBHBIM paboTaM; aHaIU3 IPOrpaMM U YYeOHUKOB MaTeMa-
TUKY JUIS HAYaJIbHOM IIKOJIBI C LENIBI0 BBINOJIHEHHS 3aJaHUil JUIs CAaMOCTOSATEIILHON pabOoThI; MOJIro-
TOBKa K 3a4€Ty; [MOJIrOTOBKA K YK3aMEHY.

IMoaroroBka K 3aHATHUSM CEMHHAPCKOI0 THIA
(MpakTHYeCKHM 3aHATHIM, KOJUIOKBHYMaM)

[ToAroToBKa K 3aHSITUSIM CEMHUHAPCKOrO THHA (MPAKTUYECKUM 3aHATHUSAM, KOJUIOKBHyMam) —
TpaJuLIMOHHAsE opMa CaMOCTOATENbHONU PadOThl 00yUaIOUIMXCs, BKIOYAET OTPaOOTKY JIEKIMOHHOTO
Marepuaa, U3yudeHne peKOMEHIOBaHHON JTUTEPaTypbl, KOHCIEKTUPOBAHNE MPEIOKECHHBIX NCTOYHU-
KOB.

[ToaroToBka K OMpocy, MPOBOJUMOMY B paMKax MPAKTUYECKOTO 3aHATHS, HA KOJUIOKBHYMaX,
TpeOyeT ySCHEHHS BOIPOCOB, BHIHECEHHBIX Ha KOHKPETHOE 3aHSATHE, IMOATOTOBKH BBICTYIUICHHUH, IO~
BTOPEHHSI OCHOBHBIX TEPMUHOB, 3alTOMUHAHUSI (POPMYJT M aITOPUTMOB.

Ha npakTuyeckux 3aHATHIX pacCMaTPUBAIOTCS HanOOJIee BayKHBIC, CYIIECTBEHHBIC, CIOXKHBIC
BOTIPOCHI, KOTOPBIE, KaK CBHJICTSILCTBYET MPEIOIaBaTeNIbCKas MPaKTHKa, HanboJiee TPYIHO yCBauBa-
IOTCS CTy/IEHTaMHU. [ OTOBUTBCS K IPAKTUYCCKUM 3aHATHSIM HEOOXOAMMO 3a01arOBPEMEHHO.

Tloozomoska Kk ceMunapcKum (APaKmu4ecKum) 3aHAmusm eKaouaem 6 ceosi:

e 00s3aTeNIbHOE O3HAKOMJICHHE C IIJIAHOM MPAKTHYECKOTO 3aHSATHS, B KOTOPOM COJEPKATCs
OCHOBHBIC BOIIPOCHI, BHIHOCUMBIE Ha 00CYXICHUE;

® U3yYeHHE KOHCIIEKTOB JICKI[Hi, COOTBETCTBYIOIIMX pa3zeioB y4eOHHKA, Yy4eOHOTO
ocoous;

®  U3yuyeHHWE JIOTOJIHUTEIBHOW JIUTEPaTyphl MO TEME TMPAKTUYECKOTO 3aHATHS C
00s13aTeNIbHBIM KOHCIIEKTUPOBAHMEM MaTepuaya, KOTOPBIA TMOHAIOOUTCS TpU OOCYXKICHHH Ha
ceMuHape.

Tomuume, umo Heob6x00uUMoO:

® BBIKCATh OCHOBHBIC TEPMUHBI U 3aTIOMHHUTD UX JCUHHIINH;

®  3amKChIBaTh BO3HHKIIKE BO BPEMsI CaMOCTOSATEIBHOM PabOThI ¢ ydeOHHKAMU M HAy4IHOM
JIUTEPATyphl BOMPOCHI, YTOOBI 3aT€M Ha CEMHHAPE MOJTyYUTh Ha HUX OTBETHI;

® UMETh MPOJYMaHHbIE U APTYMEHTHPOBAHO OOOCHOBAaHHBIC (POPMYIHPOBKH COOCTBEHHOM
MO3UIIMHU TI0 K&XKIOMY BOIIPOCY TIaHA MPAKTHYECKOTO 3aHTHSI,



https://e-learning.unn.ru/course/view.php?id=3251
https://e-learning.unn.ru/

e oOpamarhCs 32 KOHCYJIbTallUEH K MPENoJaBaTeNio NMPH BO3HMKHOBEHUH 3aTPYAHEHUI B
OCBOCHMHU MaTepHaja MpakTHYECKONH pabOThl.

OTBeT Ha MPAKTUYECKUX 3aHATHUAX, HA KOJUIOKBUYMAaX JIIOJKEH YJIOBIETBOPATH CIEIYIOIIUM
TpeOOBAHUAM: B BBICTYIUICHHH M3JIAraroTCsl TEOPETUUYECKHE MOIXO0/bl K pacCMaTpuBaeMOMY BOIIPOCY,
JaeTCsl aHAJIN3 MIPUHIUIIOB, 3aKOHOB, OHATUI U KaTETOPHii; TEOPETUUECKUE TTOJIIOKEHUS MOKPETLIs-
I0TCS1 (paKTaMu, NMpUMEpaMH, BBICTYIUIEHHE JOJKHO OBITh apryMEHTHpOBaHHBIM. [l Gonee yriy6-
JIEHHOT'O M3Y4YE€HHSI BOIPOCOB PEKOMEHIYETCSI KOHCIEKTHPOBAHUE OCHOBHOM U JONOJIHUTEIBHOW JIU-
TepaTypshl.

Bosnblryio momomp Mpu MOJATOTOBKE K 3aHATHUSM MOXKET OKa3aTh M3y4YeHHE MyOIMKanuid B
Hay4HbIX JKypHajax, a TakKe creuuanbHble MHTepHeT-pecypchl 10 TeMaTUKE AUCLUILIMHBI, YKa3aH-
HBIC I1. 6 HACTOAIIEH paboyeil mporpaMMbl JUCIUILITUHBI

MeToanyeckue peKOMeHIALMH 110 NOAT0TOBKE K YCTHOMY OIIPOCY
HA MPAKTHYeCKOM 3aHATHH, HA KOJUIOKBHYMe

1. IIpu noaroToBKe COOOIIEHUS, OTBETA UCIONb3YHTE HECKOIBKO UCTOUHUKOB JIUTEPATYPHI 110
BBIOpaHHOM TeMe (BOIPOCY), HCIIONIB3YHTE MeYaTHbIC N3IaHHUsI M UICTOYHUKHU SJIEKTPOHHBIX OMOINOTEK
nnu MHTepHeT-pecypcoB.

2. CnenaiiTe 1UTAaThl W3 KHUT W CTaTeid Mo BBHIOpaHHON Teme (0OpaTUTe BHHMaHUE Ha
HETOHATHBIE CJI0BA M BBIPAXKEHUS, YTOUHUTE UX 3HAUEHUE B CIIPABOYHOM JIUTEpaType).

3. [Ipoananu3upyiite COOpaHHBI MaTepWal W COCTaBbTE IIaH COOOIICHHS] WJIM OTBETA,
aKIEHTHUPYS BHUMaHUE HAa HanOoJiee BaKHBIX MOMEHTAX.

4. Hanumure OCHOBHBIE IOJIOKEHMsI COOOIIEHUS WM OTBETa B COOTBETCTBUM C IUIAHOM,
BBIMKCHIBAS IO KAXKIOMY IIYHKTY HECKOJIBKO MPEIUIOKEHUH.

5. Ilepeckakute TeKCT COOOIIEHUS WK OTBETa, KOPPEKTUPYS IOCIIEA0BATEIbHOCTD U3JI0KEHUS
MaTepuana.

6. [ToaroroBiieHHOE COOOLIEHHE MOKET CONPOBOXAATHCS MpPEe3eHTalMed, HWUTIOCTPUPYOLIEH
€ro OCHOBHbIE TIOJIOKEHUSI.

[Toka3zarenu pe3yabTaToOB pabOTHI ISl CAMOIIPOBEPKHU:

® [IOJTHOTA M KAYeCTBEHHOCTh MH(OPMAIUH 110 3aJaHHOH TeME;

e cBOOO/IHOE BJIaJICHHE MaTepUaJIOM COOOILECHHSI WM JOKIIa/1a;

® JJOTMYHOCTh U YETKOCTb U3JIOKEHUS MaTepHaa;

® HAJIMYME U Ka4eCTBO MPE3EHTAILIMOHHOTO MaTepHaa.

CamocrosiTe/IbHOE H3y4YEeHHE OT/ACJbHBIX TeM (BONPOCOB)
B COOTBETCTBHM CO CTPYKTYPO# AMCUMIIMHBI 10 YUeOHOI U crielinaabHOi JuTepaType

AxTuBH3aIus y4eOHON JIeATeNTbHOCTH ¥ MHIMBUAyalu3aus o0yuyeHHs MpearnoaraeT BpiHece-
HUE JIJIS CAMOCTOSITEIHHOTO U3YUYEHUS OTACIBHBIX TEM HJIM BOMPOCOB. BBIOOp TeM (BOMPOCOB) 1Jisi ca-
MOCTOSITEIBHOTO M3Y4EHHUS — OJIHAa M3 KIIOYEBBIX MpoOjeM mejxarora B opraHuszanuu 3¢(eKTuBHON
paboThl 00Yy4aIOIIMXCS IO OBJIAJICHUIO YYEOHBIM MaTepUaJIOM.

Oco0y1o pojb CaMOCTOSATENIHOE M3YYE€HUE OTIENIBHBIX TeM (BOINPOCOB) AMCLUUIUIMHBI UIPaeT
JUIS CTYJIEHTOB 3a04HOU (hopMBbI OOyUEHUSI.

ITpu 3TOM, KaKk NMpaBUIO, OCHOBAaHHEM BBIOOpA SIBIISETCS HAaWIyullas 00ecle4eHHOCTh JUTepa-
Typoil 1 yueOHO-METOIMYECKUMHU MaTepualaMy Mo JaHHOW TeMe, ee 00001aronuii xapakrep, chop-
MHUPOBAHHBII Ha ayIUTOPHBIX 3aHATUAX ATOPUTM U3ydeHHs. O0sS3aTeNIbHBIM YCIOBUEM PE3YJIbTaTHB-
HOCTH CaMOCTOSITEJIBHOI'O OCBOEHHS TEMBI (BOIIPOCA) SIBISIETCS KOHTPOJIb BHIITOJIHEHUS 3aJaHUSI.

Bomnpoch! 151 caMOCTOSATENBHOTO M3y4eHUsl TeM (BOIPOCOB) yKa3aHbl B paboueil mporpamme
TVCTIUTUTAHBI (MOYJIS).

Pe3ynpTaThl CaMOCTOSATENBHOTO M3Yy4YeHHs BOIIPOCOB, OyIyT NMPOBEPEHBbI MpEenojaBaTeieM B
(dbopMe: yCTHBIX ONMPOCOB Ha MPAKTUYECKUX 3aHATHSIX W KOJUIOKBUYMAaXx, BBITIOJHEHUS 3aJlaHW KOH-
TPOJIBHBIX pabOT M 3aJaHUl AJII CAMOCTOSITENIbHON pabOThl CTY/IEHTOB, OTBETOB Ha 3ayeTax, dK3ame-
Hax.

PaboTa ¢ 0CHOBHOI1 M 1I0NIOJIHUTEJIBLHOM JTUTEPaTyPOi

MeToanueckne peKOMEeHIAUM 110 padoTe ¢ OCHOBHO M IONOJHUTEJIbHOH JIUTEPATYypPOil

Pabora ¢ auteparypoii JoIKHA COMPOBOXKAAETCS 3aUCSIMU B TOW MM UHOU (hopMe (KOHCTIEKT,
TUTaH, Te3UCHI, aHHOTaIMs ). [Ipr 5TOM Ba)KHO HE TOJIEKO MPUBJIEYh 0OJIee MIMPOKHIA KPYT JINTEPATYPHI,



HO M CyMETh Ha €€ OCHOBE Pa300paThCs B CTENEHU M3YYEHHOCTH TeMbl. CTOUT BBISBUTH JTUCKYCCHOH-
HbIE BOTIPOCHI, HEpEUICHHbIE MTPOOJIEMBI, OMBITAThCS BBICKa3aTh CBOE OTHOIIEHUE K HUM. [IpuBectu u
apryMEHTHPOBATH CBOIO TOUKY 3PEHUS UM OTMETUTh, KAKOM M3 UMEIOLINXCS B TUTEPAType TOUYEK 3pe-
HUS 110 JaHHOW IpoOiieMaTHKe IPUJIEPKUBAETECH U IIOYEMY.

ITo 3aBepiIeHUMU M3YYE€HUs PEKOMEHAYEMOW JIUTEPATyphl MOJIE3HO IPOBEPUTH YPOBEHb CBOUX
3HAaHUN C MOMOUILI0 KOHTPOJIBHBIX BOIPOCOB AJIsi camorpoBepku. HeobxonnMo BecTH cucreMaTuye-
CKyI0 pa®oTy HaJ JTUTepaTYpPHbBIMH MCTOYHHKaMU. HeoOXoaumMo M3y4yaTh HE TOJBKO JIUTEPATypy, pe-
KOMEHYEeMYIO B JaHHBIX y4eOHO-METOJUYECKUX MaTepHaliaX, HO U HOBbIE, CYIIIECTBEHHO Ba)KHbIE U3~
JaHUs 110 KypCy, BBIIIEIINE B CBET mocie ero nyonukanuu. [Ipu 3Tom cieayeT BhIIEHSATh HEACHBIE,
CIIO’KHBIE JIJIS1 BOCTIPUSITUSL BONPOCHL. B 1ensX MposcHeHus MOCIeAHUX HYKHO o0palarhcs K Mpero-
JABaTEIIO.

CamocrosiTe/IbHOE BbINOJIHEHHE NIPAKTHYECKHUX 32JaHNH NIPH MOATOTOBKE K 3aHATHUSAM,
TECTHPOBAHUIO H KOHTPOJIbLHBIM padoTram

1. BuumarenbHO MpOYUTANTE TEOPETUUYECKHIl Marepuall — KOHCIEKT, COCTAaBJICHHBIN Ha
JEKIIMOHHOM 3aHSATHH, MaTepual ydeOHMKa, mocobus. Beimummre (opMynasl M3 KOHCHEKTa IO
HU3y4aeMou Teme.

2. OOpatuTe BHMMaHHE, KaK HCIIOJB30BAINCH JaHHbIE (OPMYNbI IpPU PEUICHHH 3a1ad Ha
3aHATHUU.

3. Bommummre Bamr BapwaHT 3aJaHuWs, TNPEIJIOKEHHOTO B METOJMYECKUX YKA3aHHUSX II0
JUCLUILIMHE, B COOTBETCTBUU C MOPSAIKOBBIM HOMEPOM.

4. Pemmte npeayioxKEeHHYIO 33/1a4y, HCIIOb3Ysl BRIITCAHHBIE (POPMYITHI.

5. B cmyuae HE0OXOAMMOCTH BOCTIONB3YUTECH CIPABOYHBIMU JAHHBIMHU.

6. [Ipoananu3upyiiTe  MONXy4EeHHBIH  pe3yabTar  (MPOBEPHTE  PAa3MEPHOCTH  BEJIWYHH,
MPAaBWIBHOCTh TMOJICTAHOBKM B (OPMYJbl UYUCICHHBIX 3HAUYEHUW, MPABWIBHOCTh PACYETOB,
[IPaBWJIbHOCTH BBIBOJA HEU3BECTHOM BEJIMUUHBI U3 (POPMYJIBI).

7. Pemienue 3amad JOMKHO COMPOBOXKIATHCS HEOOXOAMMBIMU TMOSICHEHUAMU. PacyérHbie
(dbopMyIIBI IPUBOANTE HA OTAEIBHON CTPOKE, BBIIEISS U3 TEKCTa, C YKa3aHUEM Pa3MEPHOCTH BEITUYMH.
@opmysbl 3anuChIBaiiTe cHayana B oOmeM Buje (OYKBEHHOE BBIPaKEHHE), 3aTe€M IOJACTaBISHTE
YUCJIOBBIE 3HAUYECHUs O€3 YKa3aHWs DPAa3MEPHOCTEM, IOCIEe 4ero MPUBEAUTE KOHEUHBIM pe3yibTar
pac4yE€THOW BEITUYUHBI.

[Tokazarenu pe3ynbTaToB pabOThI ISl CAMOIIPOBEPKHU:

® I'paMOTHAs 3alliCh YCIOBHS 3aa4 U €€ PEILCHUS;

® 'PaMOTHOE UCIOJIb30BaHUE POPMYII;

® 'PaMOTHOE HCII0JIb30BAHUE CIIPABOYHON JIUTEPATYPhI;

® TOYHOCTh U MPAaBUIBHOCTh PACUYETOB;

e 000CHOBaHHUE PEIICHUS 3a]a4H.

IloaroroBka K KOHTPOJILHBIM padoTam

KoHTposbHbIe pabOTHI SIBISIOTCS OJHUM U3 00s3aTENbHBIX BUJOB CAMOCTOSTEIbHON pado-
ThI CTYI€HTOB. LlenbI0 KOHTPONBHBIX paboT SIBIISIETCS BbIpaOOTKAa YMEHHUI U HABBIKOB CAMOCTOSTEIb-
HOW paloThl; GOPMHUPOBAHUE HABBIKOB PAaOOTHI CO CHEIMAIBHON JIUTEPATYpOl U YMEHHs MPUMEHSATh
CBOM 3HAHMSI K KOHKPETHBIM CUTYaLIUSIM.

Meroanyeckue peKoMeH aAUHU

1. BuumarenbHO mpouMTaiiTe MaTepuan MO KOHCIEKTaM, COCTaBJIEHHBIM Ha Y4eOHBIX
3aHSTHSIX.

2. [IpounTaiitTe TOT e MaTepHall 10 YUeOHUKY, YIeOHOMY TTOCOOHIO.

3. Ecnu Bompoc BBIHECEH Ha CaMOCTOATENbHOE M3yueHHe, MocTapaiTech pa3o0paThes ¢
HEMOHSTHBIM, B YaCTHOCTH, C HOBBIMH TEPMHHAMHU.

4. OTBeThTE Ha KOHTPOJIBHBIE BOIIPOCHI JIJIsl CAMOIIPOBEPKH, UMEIOIINECS B YUSOHHKE.

5. KpaTko nepeckaxute cojepkaHle U3Y4eHHOTO MaTepuaia «CBOMMHU CJIOBAMU».

6. 3ayunte «paboune onpeaeneHus» OCHOBHbBIX MOHATHH, 3aKOHOB.

7. OcBOMB TEOpETHYECKMH MaTepuay, NpHUCTyNalTe K BHIIOJHEHUIO 3aJaHHii,
YIpaKHEHHI; peIIeHHI0 3aa4, paCU€TOB CaMOCTOSTENIbHON padOoThl, COCTABICHUIO IpaUKOB, TaOIHIL
U T.J1.



[ToaroToBka K ayAuTOPHOW KOHTPOJBHOM paboTe aHajIOrMyHa mpenbiayniei ¢gopme, HO
TpeOyeT OoJiee TIIATEIBHOIO M3y4eHHs] MaTepualla 1o TeMe Wi OJIOKY TeM, I/le aKLeHT JAeIaeTcsl Ha
M3y4eHHe PUUYNHHO-CIICACTBEHHBIX CBSI3€H, PACKPBITHIO MPUPOJIBI SIBICHUH U COOBITHIA, TPOOIEMHBIX
BOIIPOCOB.

CamocrosiTe/IbHOE BBINIOJIHEHHE KOHTPOJIbLHON padoThl

MeToanuyeckue peKOMeH AU

[ToaroToBka K BHIIOIHEHUIO KOHTPOJIBHON pabOTHI MO TUCHMIUIMHE «MaremaTtuka» Tpedy-
€T aKLIEHTUPOBaHMs BHUMaHMs Ha ONPE/IeIEHUAX, TEPMUHAX, COACP)KaHUU MOHATUH, (popMyiax, anro-
puTMax B obnactu «MaremaTukay.

JU1 caMONOArOTOBKY HYKHO MCIIOJIb30BaTh pabouyro NMporpamMmy AUCHUIUIMHBI, METOJIH-
4yecKue pa3paboTKu (PEeKOMEHIAINH, TPAKTUKYMBbI, TOCOOUs) C IpUMEpaMH TECTOB M BOIIPOCAMH KOH-
TPOJIBHON PaboThI, y4eOHO-METOAMYECKUM U HH(HOPMAIIMOHHBIM 00CCIICUCHUEM.

MeTtoanyeckue peKOMEHIAMH 110 MOArOTOBKE K 3a4eTy, IK3aMeHY

3ayeT U 5K3aMEH MPOBOAATCS B TPAJULMOHHON (hopMe (OTBET HA BOIPOCH! IK3aMEHAIOH-
HOTo OWJIeTa, BHIIIOJIHEHHE TIPAKTHYCCKUX 3a[aHUi, PEIICHHE 3a/1a4).

[TonroroBka K 3a4eTy, 5K3aMEHY HA4MHAETCSA C NEPBOro 3aHATHs no aucuumiauHe. [Ipu
3TOM B@)XHO C CaMOr0 Hadaja IUIAHOMEPHO OCBAaWBaTh MarepHai, PYKOBOJCTBYSCH TPEOOBAaHUSIMH,
KOHCIIEKTHPOBATh Ba)KHbIE JUISl PELLICHHUs y4eOHBIX 3a7lady MCTOYHUKH, oOpalarbcs K IpenoiaBaTesto
3a KOHCYJIbTAIMEH 110 HEYCBOECHHBIM BOIIPOCAM.

Jljis MOATrOTOBKHU K cllaye 3a4era, SK3aMeHa HeoOXOJUMO MepBOHAYaIbHO MPOYUTATH JIEK-
LIMOHHBIN MaTepHall, a TaK)Ke COOTBETCTBYIOIIME Pa3/ieiibl PEKOMEHYEeMbIX M3aaHuil. Jlydmum Bapu-
aHTOM SIBJISIETCS] TOT, IPU KOTOPOM IIPH MOATOTOBKE UCIOJIb3YeTCs] HECKOJIbKO UCTOYHMKOB MH(OpMa-
. DTO CIIOCOOCTBYET Pa3HOCTOPOHHEMY BOCTIPHSITHIO KKIOH KOHKPETHON TEMBI AUCHUTUINHBL.

B 06001ménHoM BapuaHTe MOArOTOBKA K cjaue 3a4eTa, 9K3aMeHa BKJIIoYaeT B ceOs:

_® TIPOCMOTP NPOrpaMMbl y4eOHOM IUCIUILIMHBL, TIEPEYHS BOIPOCOB K 3a4€TY, IK3aMEHY;
- e 10a00p PEKOMEHJOBAHHbBIX IPENOAaBaTeieM HCTOYHUKOB (yU€OHMKOB, HOPMAaTHUBHBIX
IIPABOBBIX AKTOB, IOMOJIHUTEIBHON JIUTEPATYpPHI U T.]1.),
® JCIOJIb30BaHUE KOHCIIEKTOB JIEKIMI, MAaTEPUAIOB 3aHATUI U UX U3yUYCHHUE;
- e KOHCYJIbTUPOBAHHE y IPENOIaBATEI.

Y4eOHO-MeToAuYeCKHEe JOKYMEHTBI, PErJIaMEeHTHPYIOIIHE CAMOCTOATEIbHYI0 padoTy
aopeca 0ocmyna K OOKyMeHmam:
https://arz.unn.ru/sveden/document/
https://arz.unn.ru/pdf/Metod_all all.pdf

5. ®OH/1 OLIEHOYHBIX CPEACTB ISl IPOMEKYTOYHOM ATTeCTALMH MO0 ANUCHHUILINHE

5.1. Onucanue mKaa OLlCHUBAHUSA PE3YJIbLTATOB Oﬁy‘{eﬂlflﬂ o JTMCUHMIVIMHE

B xoze mpoMexXyTO4HOH aTTecTanuy 1Mo AUCIUIUINHE OCYIIECTBISETCS OlleHKa C(hOPMUPOBAH-
HOCTH KOMITOHEHTOB KOMIETEHIINH (TIOJTHOTA 3HAHWM/ HAIM4YUe YMEHUI/ HaBBIKOB), T.€. pe3ylIbTaTOB
oOyueHus1, yKa3aHHbIX B TaOJule 1.2 HacTosIel padoyeil mporpaMMbl, Ha OCHOBE OLIEHKH YCBOEHUS
CoJIep>KaHus AUCIUILTUHBIL.

O06oOmenHas oreHka C(HOPMUPOBAHHOCTH KOMITOHEHTHOTO COCTaBa KOMIIETEHIIMH B XOE
MIPOMEXKYTOUHOM aTTecTaluy Mo TUCIUILUIMHE TPOBOJAUTCS Ha OCHOBE y4eTa TEKyIIeH yCIieBaeMOCTH B
X0l OCBOSHHSI TUCIUIUIMHEI U y4eTa pe3ysibTaTa CIadd IMPOMEXYTOUYHON aTTeCTalny.

BrisiBneHHbie mpu3Haku HeC(HhOPMHUPOBAHHOCTH KOMIIOHEHTOB (MHAMKATOPOB) XOTS OBl OJHOMN
KOMIICTEHIIH HE TO3BOJISIOT BBHICTABUTh WHTETPHPOBAHHYIO TIOJIOKHUTEIHHYIO OIIEHKY COPMHPOBaH-
HOCTH KOMITETEHITUI U OCBOCHUS JUCIUILIMHBI Ha JAHHOM 3Tare 00yueHusl.

O06o0meHHas oneHka chOpMUPOBAHHOCTH KOMIIOHEHTHOTO COCTaBa KOMIIETCHIIUN Ha MpoMe-
KYTOUHOM aTTecTaliu, KOTOpas BHOCUTCS B 3a4€THO-9K3aMEHAIIMOHHYIO BEAOMOCTh IO JUCHUIIIHHE
Y 3a4€THYIO0 KHHKKY CTYACHTA, OCYIIECTBISIETCS TIO CIIEAYIONICH OIIEHOYHOH IIIKaJe.


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

IIkana oueHKH C(POPMUPOBAHHOCTH KOMIIOHEHTHOI0 COCTAaBa KOMIIeTEeH LN

Ha leOMe)KyTO‘lHOﬁ aTrecranmuu

Onenka YpoBeHb NOATOTOBKH
OTmuaHO c(hOpMHPOBAHHOCT KOMIIOHEHTHOT'O COCTaBa (MHAMKATOPOB) KOMIETCHIIMH COOTBET-
CTByeT TpeOOBaHMSAM KOMIIETEHTHOCTHOW MOZIENH OyIymIero BBHITYCKHHKAa HA JaHHOM
sTare o0y4deHwns, oCHOBaHHBIM Ha TpeboBaHmIXx ®I'OC BO mo HampaBiIeHHIO MOATOTOB-
KH, CTYJICHT TOTOB CaMOCTOSITENIFHO pellaTh CTaHAapTHHIE W HECTaHIAPTHEIE podeccho-
3auTeHo HaJIbHBIC 3329l B IPEAMETHOW 00JaCTH MUCIMIDIMHEI B COOTBETCTBHH C THIIAMH 3a1ad
po(heCCHOHATBHOM IEITEIPHOCTH 0OCBANBAEMOI 00pa30BaTEIBHON MPOrPaAMMBI
Xopowo c(hOpMUPOBAHHOCTh KOMIIOHCHTHOTO COCTaBa (MHAMKATOPOB) KOMIICTCHIMI COOTBET-
CTBYeT TpPcOOBAHUSM KOMIICTCHTHOCTHONH MOJETM OYIYIIEro BBITYCKHHKA HAa JAHHOM
sTane o0y4YeHwus, OCHOBaHHBIM Ha TpeboBanusx ®I'OC BO mo HampaBIeHHIO MOITOTOB-
KH, HO CTYICHT TOTOB CAMOCTOSTEIHHO PElIaTh TOJIBKO Pa3IMUHbIC CTAaHIAPTHBIC Ppodec-
CHOHAJIBHBIC 33/1a4¥ B MPEAMETHON OOJACTH JAMCIUILIUHBI B COOTBETCTBUH C THIIAMH 3a-
Jiad Ipo(eCcCHOHANBEHON AESTEIFHOCTH OCBAaUBAaeMOI 00pa30BaTEIbHOM MPOTrPaMMEI
YnornetBopu- | chOPMUPOBAHHOCTH KOMIIOHCHTHOTO COCTaBa (MHAMKATOPOB) KOMIICTCHIIUN COOTBETCTBY-
TEJIbHO €T B IIeJIOM TpeOOBaHUAM KOMIIETEHTHOCTHOW MOJIENH OYAyIIero BEITYCKHUKA Ha JAaHHOM
sTare o0y4deHwus, ocHOBaHHBIM Ha TpeboBaHmsx ®I'OC BO mo HampaBieHHIO TOATOTOB-
KH, HO CTYIEHT CIIOCOOCH pelaTh JINIIb MHHUMYM CTaHIAPTHBIX MPOo(ecCHOHATBHBIX
3a[ad B MPEIMETHOMN O0JIACTH AUCIUILINHEI B COOTBETCTBUH C THIIAMHU 3a/1a4 Ipodeccuo-
HAJIBHOW JAESTEIFHOCTH OCBaBacMOil 00pa30BaTeIbHON IPOTPAMMEI
He 3aureno | HeymoBneTtBo- | chopMupoBaHHOCTE KOMIIOHEHTHOTO COCTaBa (MHINKATOPOB) KOMIICTEHITNI HE COOTBET-
PUTEIIBLHO CTBYET TpeOOBaHUSAM KOMIICTCHTHOCTHOW MOJICSIH OYyIIETO BHIMYCKHUKA HA TAHHOM
sTane oOydeHus, OCHOBaHHBIM Ha TpeboBanusax ®I'OC BO mo HampaBiaeHHIO MOITOTOB-
KM, CTYACHT HE TOTOB pelarh NpodeccuoHanbHbIe 3a1a41 B IPEIMETHO 00acTu Tuciu-
IUIMHBI B COOTBETCTBHHU C THUIAMHU 33124 NPO(ECCHOHANBEHOMN JIESITeIbHOCTH OCBAaUBaEMOi
00pa3oBaTesbHO NPOrpaMMBI
Ixana OLICHUBAHUA cq)Ole/Ip()BaHHOCTI/I KOMIICTCHIIUU
YpoBennb
copmupo- HeY/I0BJIETBOPHTEJILHO YAOBJIETBOPHTEILHO XO0po1o OTJIMYHO
BAaHHOCTH
KOMIIETCHIIMHU
(MHaMKaTOpa He 3a4TeHO 3a4TeHO
MOCTHKEHHUS
KOMIEeTEeHIHH)
. . YpoBeHb 3HaHUiT B 00beMe, YporeHb 3HaHUI B 00B-
YPOBCHL 3HAHWHU HHAXE MH- MuHIMAIIFHO JOOIMYCTUMBIN
. 3 COOTBETCTBYIOILEM HPO- eMe, COOTBETCTBYIOIIEM
3uanus HUMAaJIbHBIX TPEOOBaHUH. ypoBeHb 3HaHu. Jlomymie-
rpamMMe noaroToBku. Jlo- TpeOoBaHMsIM IpOrpam-
Nwmemu mecto rpyObie HO MHOTO HETpyOBIX OIIN-
MMYIIEHO HECKOJIBKO HETrpy- MBI ITOATOTOBKH, 0e3
OLINOKH. OOK.
OBIX ONIMOOK. OIIHOOK.
IIponeMoHCTpUpPOBaHBI
[IponemMoHCTpUpOBaHbI BCe pon PHp
IIponemoHCTpHpOBaHBI BCE OCHOBHBIE YMEHUS,
IIpu pemennu crangapTHBIX OCHOBHBIE YMEHHUSI, pEIIEHBI
OCHOBHBIC YME€HMS, PEHICHBI PEUIEHBI BCE OCHOBHBIC
3a71a4 HE IIPOACMOHCTPUPO- BCC€ OCHOBHBIC 3a/1a4H C
YMmenusi TUIIOBBIE 3aJa4u C HETPY- 3aJa4M C OTACJIbHBIMHA
- BaHbI OCHOBHBIC YMCHUA. Herpy6I>IMPI OHII/I6K3.MI/I,
OBIMH OI_HI/IGKaMI/I, BBITTOJI- HECYIICCTBCHHBIMU
Mwmemu mecto rpyObie BBITNIOJIHEHBI BCE 3aJJaHMs, B
HCHBI BCC 3aJlaHHs, HO HC B HCI04YCTaMHU, BBITIIOJIHE-
OIIIMOKH. [IOJIHOM 00beMe, HO HEKO-
IIOJIHOM O0BEME. HBI BCC 3a1aHUs B I10JI-
TOPBIC C HEAOUCTAMU.
HOM o0BeMe.
[Ipu pemieHuu cTaHAapTHBIX . [TponeMoHCTpUpPOBaHbI
PP fap Mmeercss MUHMMaIbHBIN [TponemMoHCTpUpPOBaHbI Pon Tprp
3aa4 HE IPOAEMOHCTPUPO- HAaBBIKU ITPU PCIICHUU
HaBbiku Ha0Op HABBIKOB IS pelie- 6a30BbIC HABBIKH TIPH pe-
- BaHBI 0a30BbIE HABBIKM. HECTAaHAAapTHBIX 3ada4
HHUA CTaHAAPTHBIX 3aJ1a4 C HICHUU CTaHAAPTHBIX 3a1a4
Mwmemu mecto rpyObie 0e3 oIMOOK U HeJoue-
HEKOTOPBIMH HEAOYETAMHU C HCKOTOPBIMU HENOUCTAMMU.
OINOKH. TOB.

5.2. Kputepuu u npoueaypbl OlleHUBAHHUS Pe3yJIbTATOB 00y4YeHHs M0 JHCHUIIIMHE

Kpurtepuu oneHKyn TeCTHPOBAHMS
Onenka «otanyno» — 80-100% npaBUIBHBIX OTBETOB.




Onenka «xopoumo» — 60-79% npaBUIEHBIX OTBETOB.
OrneHKa «yaoBJaeTBOpUTENbHO» — 40-59% npaBUIBLHBIX OTBETOB
OreHKa «HeY10BIeTBOPUTEIbHO» — MeHee 40% MpaBUIIBHBIX OTBETOB.

KpuTepuii onieHKH KOHTPOJIbHOM padoThl

O1leHKa «OTJIMYHO» CTABUTCSA 3a BBIIOJHEHUE He MeHee 89% 0T 00IIero KoJan4ecTBa 3aJaHnuil
KOHTPOJIBHON pabOTHI €3 3aMedaHui.

OlLleHKa «XOPOoII0» CTaBUTCS 3a BBINMOJIHEHUE HE MeHee 46% -88% ot oOmero koiauvecTna 3a-
JaHUK 0€3 3aMeYaHUH.

OlLieHKa «y/10BJIETBOPUTEIBLHO0)» CTABUTCS 3a BBITOJIHEHHE HE MeHee 25%-45% oT o01iero kKo-
JINYECTBA 3aJJaHui Oe3 3aMeUaHMii.

OlLieHKa «HeYI0BJIeTBOPUTEIbHO» CTAaBUTCS 3a BBINOJHEHHE MeHee 25% oT o0mero Koaude-
CTBa 3aJaHHM.

Kpurepum oueHku 3ajaHuii 1J151 CAaMOCTOATEIbHON PadoThI

OreHKa «OTIUYHO» — Pab0Ta MOJHOCTHIO PACKPHIBAET OCHOBHBIE BOIIPOCHI, CTYICHT IPUBOIUT
MPAaKTUYECKUE TPUMEPBI, OTBEYAET Ha JIOMOJHUTEIbHBIC BOITPOCHI MPENOIaBATENs U CTYACHTOB (IIpU
JTOKJIAJIe).

OreHka «xopouo» — padoTa YaCTUYHO PaCKPHIBAET OCHOBHBIE BOIIPOCHI, CTY/IEHT OTBEYAET Ha
AOIOJHHUTECIBHBIC BOIIPOCHI IPECIOAABATCIIA U CTYACHTOB (HpI/I I[OKJI&IIG), HO IIpX 3TOM JAaCT HC YCTKUC
OTBETHI, 0€3 JJOCTATOYHOMN UX apryMEHTAIIHH.

OrieHKa «y/I0BJIETBOPUTEIBLHO» — pab0Ta B OOIINX YepTax pacKphIBACT OCHOBHBIE BOIIPOCHI,
[P OTBETaX Ha JIOTIOJIHUTEIbHBIC BOIIPOCHI CTYICHT ITyTaeTCsl B OTBETAX, HE MOXKET JIaTh MOHSATHBIN U
apryMEHTUPOBAHHBIN OTBET.

OreHKa «Hey10BJIeTBOPUTEIbHO» — padoTa HE paCKPhIBAET OCHOBHBIE BOIIPOCHI, TPH OTBETaX
Ha JOMOJIHUTCIILHBIC BOIIPOCHI CTYJACHT IIYTACTCA B OTBETAX, HC MOXXCT JaTh HOHATHEINA U
apryMEHTUPOBaHHBIN OTBET.

Kpurtepun ycTHOro oTBeTa CTYICHTA

OneHka «OTJMYHO» BBICTAaBIIAETCSA, KOTJa CTYIEHT IIYOOKO M HPOYHO YCBOWJI BECh IpO-
IPaMMHBIM MaTepuall, MCUEPIBIBAIOLIE, TOCIEA0BATEIBHO, TPAMOTHO U JIOTUYECKH CTPOMHO €ro u3ia-
raer, He 3aTPYAHSETCsS C OTBETOM IPU BUIOW3MEHEHUHU 3a/laHusl, CBOOOJHO CHPAaBISETCS C CUTyalu-
OHHBIMHU 3aJIlaHUSIMM, NPABUILHO OOOCHOBBIBAET NMPHUHSTHIE PEIICHUS, YMEET CaMOCTOSATEIbHO 0000-
1aTh U U3J1arath MaTepua, He AOMycKas OLINOOK.

Onenka «XOpomIo» BBICTABISAETCS, €CIM CTYAEHT TBEPAO 3HAET NPOTrPaMMHBIN MaTepuall,
IPaMOTHO M IO CYIIECTBY M3J1araeT e€ro, He JIOMYCKAET CYLIECTBEHHBIX HETOUHOCTEHN B OTBETE Ha BO-
IIPOC, MOXKET MPaBUWIBHO NPUMEHATh TEOPETUUECKUE MTOJIOKEHHS U BJIaieeT HEOOXOAUMBIMU YMEHHUSI-
MU ¥ HaBBIKAMHM IIPH BBIIIOJIHEHUU aHAJIMTUYECKUX 3aJJaHUil.

Onenka «yI0BJIETBOPHUTEIBHO» BBICTABIISETCS B TOM CIy4ae, P KOTOPOM CTYIEHT OCBOMII
TOJILKO OCHOBHOM MaTepuall, HO He 3HAeT OTAENbHBIX JeTaliell, 10MyCKaeT HETOUHOCTH, HEAOCTATOYHO
NpaBUJIbHBIE (POPMYITMPOBKH, HApPYIIAET MOCIEI0BATEIBHOCTD B U3JI0KEHUU IPOrPaMMHOI0 MaTepua-
J1a ¥ UCTIBITHIBAET 3aTPYAHEHMSI B BHIITOJIHEHUU MPAKTUUECKUX 3aJaHUH.

Onenka «HeyJAOBJICTBOPHUTEJBbHO» BBICTABISETCS CTYAEHTY, OTBET KOTOPOTO COAEPKHUT CY-
IIECTBEHHbIE MPOOETbl B 3HAHUM OCHOBHOI'O COJIEp’KaHUs yueOHOW MpOrpaMMbl JTUCLUUIUIMHBI U HE
YMEIOILIETO UCII0JIB30BATh MTOJIyYEHHBIE 3HAHUS NIPU PELICHUH TPAKTUYECKUX 3a/1a4.

5.3 TumoBble KOHTPOJIbHbIE 32IaHUS WJIM MHbIEe MATePHAJIbl, HE00XO0AMMBbIe 15 OLEHKH
pe3yabTaToB 00y4eHHs U AJIs1 KOHTPOJIs (POPMHUPOBAHMS KOMIIETEHIUH

Ounasn / 3a0uHast popMbl 00yUeHHs

1 kypc (1 cemectp) / 1 kype (1 cemecTp)
Tunosble BONPOCHI 1JIs1 YCTHOI'O ONpPOca




AJis1 oneHkH cpopmupoBanHocTu Komnerenunu [NK-4

Tema 1. «O01mMe NOHATHD)

1. [TonsTie MHOXeCTBa. DJIeMEHT MHOKecTBa. KoHeuHoe, OeCKOHEUYHOE, MyCTO€ MHOXKECTBO.
[Tpumepsr. YncnoBbie MHOKeCcTBa. CriocOOBI 3aaHUsT MHOXKECTB. [Ipumepsl.

2. OtHolLIEHUs MEXIy MHOXKecTBamH. [[uarpammel Ditnepa-Benna. YHuBepcaibHOEe MHOXe-
CTBO.

3. O0bequHEeHne MHOXECTB, €ro cBoictpa. IlepeceueHrne MHOXKECTB, €ro cBoiicTBa. PazHocTh
MHOXECTB. J[OIOJIHEHNE K TOAMHOKECTBY, AOMOJIHEHUE 10 YHUBEPCAIBHOTO MHOKECTBA.

4. JlekapToBO TpOM3BeICeHUE NBYX MHOXecTB. CBOMCTBa JekapToBa mpou3BencHus. M3o00pa-
YKEHUE JeKapTOBa MPOU3BEACHUS ABYX YUCIOBBIX MHOKECTB HA KOOPAUHATHOM IJIOCKOCTH.

5. IlonsTne koprexa. /lekapToBo npousBeacHUE N-MHOKECTB.

6. Pa3bueHne MHOXXECTBa Ha IepeceKarol[recs: KIacchl ¢ MOMOIIBI0 OAHOIO JBYX U Ooiee
cBoricTB. Knaccudukanuu.

7. COoOTBETCTBHE MEXKAY IEMEHTaMU JABYX MHOkecTB. CriocoOrl 3a1anus cootBeTcTBUid. ['pad
u rpaduk coorBeTcTBUsA. COOTBETCTBUS OOPATHOE M MPOTHUBOIOIOKHOE TAHHOMY.

8. Buabl cooTBercTBUiA. B3anMHOOIHO3HAYHOE COOTBETCTBHE. PaBHOMOIIHBIE MHOXKECTBA.
[IpencraBnenue o CYHETHOM MHOKECTBE.

9. OTHoLIEHUS MEX]TY dTIEMEHTaMH OAHOT0 MHOKecTBa. CriocoObI 3aanusi oTHoIeHUH. CBO-
CTBa OTHOIICHUH: pe(pIIeKCHBHOCTh, CHMMETPHYHOCTD, AaHTUCUMMETPUIHOCTD, CBI3HOCTD.

10. OTHOIIEHNE SKBUBAJICHTHOCTH, €r0 CBs3b C pa30MeHreM MHOKeCTBa Ha Kiacchl. OTHOIIIe-
HUS NOPSAAKA. YIIOPSIOYEHHBIE MHOXKECTBA. JINHEMHBIN MTOPSAOK.

11. Tlonstue komObuHaTopHoit 3anaun. [IpaBuna cymmsl u npou3BeneHus. Pemenue 3aaay.

12. Pa3MernieHus ¢ IOBTOPESHUSMH U 03 MOBTOpPeHH. BBIBOA (POpMYIIBI YUCIa pa3MENICHHIA.
Pemenue 3agay.

13. TlepecTaHOBKHM C MOBTOPEHUSIMU U 0e3 MOBTOpPEHUI. BBIBOJ (hopMyIIBI UHCca TIepecTaHo-
BOK. Pemienue 3aaau.

14. Coueranust. BeiBoj hopmyiisl uricna coueranuii. Perienne 3amay. Coiicta uncen C," .

15. O6bem u conepkanue noHatuid. Onpenencaue moHATHH. CTPYKTypa ONpeneieHus Yepes
PO ¥ BUAOBOE OTIIMYUE.

16. IlonsiTHe BbICKa3bIBaHUS. 3HAUEHHE HCTMHHOCTH BbICKaszbiBaHUM. [Ipumepsl. Onepauuu
HaJ BbICKa3bIBaHUAMU. CBONCTBA oneparuil.

17. Ilonarue npenukara. O6sacTh onpeneneHuss 1 MHOKECTBO UCTUHHOCTHU Mpenukara. [Ipu-
Mepbl. Onepanuu Hax npeaukaraMu. 1MIX MHOKeCcTBa ICTUHHOCTH.

18. OTHOWIEHUS TOTUYECKOTO CIEIOBAaHUS U PAaBHOCUIBHOCTH HA MHOYKECTBE NMPEAUKATOB.

19. Ctpykrypa Teopem. Bunbl Teopem.

20. CrtocoObl MaTEMaTUYECKUX J10Ka3aTeIbCTB.

Tumnosbie TeCTOBBIE 32 JaHUSA
Jis1 onleHKH copmupoBanHocTu komnerenuuu IK-4

B 3a0anusx 1-20 b610ka evloepume 00uH npasuibHbIl OMeen.

1. Ilepeceuenriem MHOXecTB A U B Ha3bpiBaeTcsi MHOXKECTBO, KOTOPOE CHUMBOJIMYECKH MOXKHO
3aJaTh CIEAYIOUIMM 00pa3oM:

I)ANB={x/xe Aux € B}. 2)ANB={x/x e AumXx € B}.

3)ANB={x/xe Aux ¢ B}. A ANB={x/x¢g¢ Aux € B}.

2. MHOxecTBa A U B Ha3bIBaloTCsl paBHBIMU, €CIIU

1)(V x € B) x € A.

2)(V xeA) xeB.

3)(VxeB)xeAu(V xe B) x e A.

4) MuoxectBa A 1 B uMeroT 00111e 2IeMeHTHI.

3. 13 12 crnoB myxckoro pojaa, 9 xenckoro u 10 cpeqHero poaa MOXHO BBIOPATh IO OJHOMY
CJIOBY Ka)JIOTO POJia CIEIYIOLIMM KOJIMYECTBOM CIIOCOO0B

1) 1080; 2) 31; 3) 1180; 4) 24, 5) 2541.

4. Ecin n3 100 yyamumxcs, U3y4aronix aHITIMHCKUN 1 HEMEUKUH S3bIKH, 85 U3y4aroT aHIJINN-
CKHii, 45 — HEMEIIKHH, TO 00a s3bIKa U3YYAIOT CJIEAYIONIee KOJTUIECTBO YETIOBEK



1) 30; 2) 45; 3) 15; 4) 50; 5) 85.

5. O0BbeM OHATHUS «ITApATIICIIOrPaMM - 3TO. ..

1) 4eThIpeXyroJpHUK; 2) MHOXECTBO YETHIPEXYTOJIBHUKOB; 3) MIPSAMOYTOJIbHUK;

4) MHOXKECTBO MPSMOYTOJILHUKOB; 5) MHOXKECTBO MapajljieIorpaMMoB;  6) apasuieIorpaMm;

7) cBOMCTBA MPSIMOYTOJIbHUKA;  §) CBOMCTBA MapasuiesiorpaMma.

6. Ummmukanus A = B noxna, eciu

1) A — noxHo; B - noxxkno;  2) A — ucturso; B - n1oxHO;

3) A —noxHo; B - ucruano; 4) A — uctuHHO; B — ncTHHHO.

7. U3BectHO, yTo mpeaukarsl A(X): «X : 3», B(x) «x > 0». 3ananbl Ha MHOXecTBe X = {-4; -3; -
2;-1;0;1; 2; 3; 4}. MHOXeCTBOM HCTHHHOCTH Tpeankara A(x) A B(X) sBiseTcss MHOKECTBO

D{0:3};, 2){23;,4}; 3{3} H{3:03); 5{L23}

B 3a0anusx 2-20 b610ka evloepume 6ce npasuivHble 6apUAHMbL OMBEMO8.

1. MHOXecTBy UCTUHHOCTH Tpeaukara A (x): «B cioBe x — dersipe OyKBbI» Ha MHOXECTBE
MMEH CYIIECTBUTENbHBIX IPUHAJICKAT CIIOBA!

1) nanma; 2)namna; 3) nuTk; 4) mmTh; S) N0BUTH; 6) Kpyr;  7) yTpo.

2. Cpenu ciaenyronmx MpeioKeHHH BICKa3bIBAHUAMU SIBIISIOTCA. . .
1)2a+4 =23-a; 2)3x—-4=6; 3)23-14=54-27 4)3x-9; 5)5+3>7. 6)4-5>8

3. BrickaseiBaune A A B = C noxHo, eciu:

1) A—wuctuano; 2) B—wuctunno; 3) C — HCTUHHO;

4) A — 10XHO; 5) B — noxHo; 6) C — 10XHO.

B 3a0anusx 3-20 610ka émecmo mMHO20mMouUs 6CMAbMeE NPABUTbHBIE OMEENbl

1. Eciiu 00BeKT a MOXKHO BbIOpaTh K criocobamu, a 00bekT b— M crocobamu, TO BEIOOP «IHOO
a, 1160 b »MOXKHO OCYIIECTBUT ... CIIOCOOAMH.

2. MHOXeECTBO BceX 00OBEKTOB, 0003HAYACMBIX OJHIUM TEPMUHOM, HA3bIBACTCH. ..

3. [loHsATHE «YETHIPEXYTOIBHUKY SIBISIETCA... MIOHSATHEM 10 OTHOIICHUIO K MOHSATHIO «IIPSMO-
YTOJIBHUK.

Tunosble 3a1aHus A KOHTPOJIbHBIX padoT
1Jis1 onleHKH copmupoBanHocTu komnerenuuii ITK-4

1. M300pa3ute HA YUCIOBOM MPSIMOW M 3aMUIIUTE MPHU MOMOIIM HEPABEHCTBA OOBHEIWHEHHE,

MEPECEUCHHUE U PA3HOCTh MHOXKECTB A U B, ecinu:

a) A={x/ xeR, % <x <V8}, B={x/xeR, % <x<3, 2}
6)A={X/XeR,-% <Xx< g}, B:{X/XeR,\/2<XSg +H

B)AZ{X/XER,%S xg%}, B={x/xeR, % <x< %}.

2. 1300pa3ure Ha KOOPAMHATHOM ITIOCKOCTH AJIEMEHTHI IEKapTOBA MPOU3BEICHHSI MHOKECTB X
u 'Y, eciu:

a)X=1{-1,0,1, 2}, Y =1{2,3,4}; 0)X=1{-1,0,1, 2}, Y = [2; 4];

B) X =[1;7], Y =[2;6]; r) X=R; Y =[-2;2];

n) X =[0; o), Y = (- o0; 0]; e) X =N, Y =N.

3. U3 muoxecta P={1, 2, 3,4, 5, 6, 7, 8, 9} Bernemm nogmuoxectsa A, B, C. BeisicauTte, B
KaKoOM CJIydae Mpou30IuIo pa3dneHrne MHOKeCTBa P Ha Kitacchr:

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

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

4. CoctaBuTh TaOIUIIBI UCTHHHOCTH ISl CNIEAYIONIUX BBHICKA3bIBAHUH:
a) C=(AAB); 6) AvB=C; B) (AAB)=C; r) (AvB) < C.
JJIs1 OIleHKHU ¢(hOPMHUPOBAHHOCTH KoMmeTeHnu YK-2
5. lanbl yTBepxkaeHUs A(X): «4UCIO X AenuTcs Ha 2», B(x): «umcmo x genurcs Ha 3», C(X):
«aucio x genutcs Ha 4», D(X): «aucno x genurcs Ha 6», E(X): «uaucno x genmurcs Ha 12». Onpenenutsb

KaKHu¢C U3 CJ'ICJIYIOIJ_II/IX YTBep)KIleHI/Iﬁ HCTHUHHBI, KAKHEC JTOXHBI:
a) (VX)(B(x) AD(X) = E(X));



6) (3IX)(B(x) AC(x) = D(x));
B) (VX)(A(X) = E(X)).
JIs1 oleHKH copMupoBaHHOCTH KomneTeHunid YK-1

6. U3 80 mkonbpHuKOB 40 mrparot B 6acker6oid, a 50 — B Boneit6o:1, npudeM 27 MIKOJLHUKOB
urparoT u B 6ackeTOos U B Bosei0o0s. CKOIbKO IIKOJIBHUKOB UTPAIOT XOTS ObI B OJIHY U3 3TUX HUTrp?
CKOJIBKO HIKOJIBHUKOB UTPAIOT JIUIIb B OJIHY U3 3TUX UTP?

7. CKOJIBKO CJIOB, COCTOAIIUX M3 5 OYKB, MOKHO 00pa3zoBath u3 32 OykB ayndaBuTa, eciid OyK-
BHI B CJIOBaX a) MOBTOPSIOTCS; 0) HE MOBTOPSIOTCSA?

8. CKOJNBKUMU CIIOCOOaMH MOKHO COCTaBUTh TPEXIBETHBIN (pyar (Tpu ropu30HTAIBHBIE MOJIO-
CBI PA3JIMYHBIX I[BETOB), €CIIM UMEETCSI MaTEPHAII TISITH PAa3IUYHBIX [IBETOB?

1 kypc (2 cemectp) / 1 kype (2 cemecTp)
Tumnosbie BONPOCHI 1JIs1 YCTHOIO OIIPOCA
1Jis1 oneHKH cpopmupoBanHocTu komnerenunu [NK-4

Tema 2. «Ilesble HeOTPULIATEIBHbIE YHCJIAY»

1. AkcuomaTtuueckuil MeTo nocrpoeHus: Teopun. Axcuomaruka Ileano. [lonsitue Hatypanb-
Horo yucia u MHOxkecTBa N. Meron marematnueckoit nuuaykuuu. [Ipumepsl.

2. AKCHMOMAaTHYECKOE OIpENeICHUE CIOXKEHUS HaTypalbHbIX umcen. llocTpoeHne TaOmuIbl
CJIO’KEHHSI OZJHO3HAYHBIX HATYPAJIbHBIX YNCEN. 3aKOHBI CII0KECHHUS.

3. AKCHMOMaTHUYECKOE OIpeesieHNe YMHOXKEHUSI HaTypalbHbIX ymcend. [loctpoenue Tabmuibl
YMHOEHHSI OJHO3HAYHBIX HATYpPAJIbHBIX YMCEJl. 3AaKOHBl YMHOKEHHUS.

4. [Tonsitue otHoeHus «MeHble» Ha MHoxkecTBe N. Ero cBoiictBa. CBolicTBa MHOXkecTBa N
(OeCKOHEYHOCTb, AMCKPETHOCTb, YNOPSAJOYEHHOCTb, CYIIECTBOBAHHE HAMMEHbBILEro 3JjeMeHTa). Mo-
HOTOHHOCTb CJIOXEHHS U YMHOXKECHHUS.

5. Beruntanue Ha MmHOkecTBe N. CyliecTBoBaHHE U €JUHCTBEHHOCTh pazHocTu Ha N. IIpaBuna
BBIUUTAHUS.

6. [lenenue Ha MHOkecTBe N. CymiecTBoBaHue U eqUHCTBEHHOCTh yacTHoro Ha N. IlpaBuia
JCJICHMUS.

7. MuoxectBo No. HeBo3moxxHOCTb fenenus Ha 0. Jlenenue ¢ octaTKoM.

8. Orpe3ok HaTypasibHOTO psina. Ero cBoticTa. [lopsiakoBbie U KOJTMYECTBEHHBIC HATYPAITBHBIC
gucina. Cyer.

9. TeopeTHKO-MHOKECTBEHHBIN 1MOAX0]] K mocTpoeHnio MHOkecTBa N. [ToHsATHE HaTYypaIbHOTO
yuciaa u Hynd. OTHOIIEHUS «OoJblIe», «MEeHbIIe», «paBHO» Ha N, uX cBoicTBa.

10. TeopeTHKO-MHOKECTBEHHOE ONpEIENICHHEe CYMMBI IEJIbIX HEOTPHUIATENBHBIX YHCEO
(.H.4.). CBoticTBa cioxxenus B N.

11. TeopeTHKO-MHOXECTBEHHOE OIPENEICHUE PAa3HOCTU I.H.Y. TeopeTHKO-MHOKECTBEHHBIN
CMBICJI TIPaBWJI BbIUMTaHUsL. OTHOIIEHUS «OOJNbIIE HA...», KMEHBIIIE Ha ...».

12. TeopeTHKO-MHOXECTBEHHOE OIpe/esieHHe NMpon3BeAeHus 1.H.4. CBOHCTBa yMHOXEHHS B
N. OnpeneneHne Npou3BeIeHHs Yepe3 CYMMY, €r0 TEOPETUKO-MHOXKECTBEHHBINH CMBICIT.

13. TeopeTHKo-MHOKECTBEHHOE OIpENeIeHHEe YacTHOTO I.H.4. TeopeTHKO-MHOKECTBEHHBIH
CMBICIT TIpaBuII JeneHust. OTHOIIEHUS «OOJIbIIIE B. ..», KMEHBIIE B ...».

14. HatypaibHOE YUCIIO KaK pe3yjabTaT U3MEpPEHUs BeIUYUHbI. CMBICT apU(PMETHUECKUX OIle-
panuil HaJ HaTypaJbHBIMH YMCIIAMH, SIBISIFOIIMMHUCS PE3YJIBTATOM U3MEPEHHUS BETUYHHBI.

15. Tlonstue anroputma. OCHOBHBIE CBOWCTBA aJITOPUTMOB, UCIIOJIB3YEMBIX B HAYAJIBHOM IIKO-

ze.

16. [TonsaTHe cucTembl cunciieHus. [103UIMOHHBIE  HENMO3UIIMOHHBIE CUCTEMBI cUrcieHus. Jle-
CATUYHAsl CHCTEMa CUUCJIEHMs (A.c.C.). 3amuch U Ha3zBaHUe uucen B J.c.c. CylIeCTBOBAHHUE U €IMH-
CTBEHHOCTb JECSITUYHOM 3amucu HaTypalbHOro uncia. CpaBHEHHE YKCeN B 1.C.C.

17. Anroput™msl apudmMeTHUecKux JecTBUI HaJl HATypalbHBIMU YHCIIaMH B [1.C.C.

18. 3amucek u Ha3BaHWE YMCENl B TIO3MIIMOHHBIX CHCTEMaX CYMCIICHUS, OTIIMYHBIX OT JEeCATHY-
HOU. CpaBHEHHUE YHCEN B p-UYHON CUCTEME CUHCIIECHUS.



19. Tlepexox OT 3amucy Y¥cen B J.C.C. K €ro 3aIUCH B P-UYHON CUCTEME CUMCIICHHS B O0paTHO.
Apudmernueckue I1eUCTBUS B P-UIHON CUCTEME CUUCIICHHS.

20. Otnomenue nenmumoctd Ha No, €ro cBOHCTBA.

21. JlenmuMOCTh CyMMBI, pa3HOCTH, TTpou3BeaeHus Ha No.

22. Ilpuznaku nenumocty. O0muii npusHak nenumocty Ilackas.

23. [Ipocteie u coctaBHbIe unciia. CBOMCTBA MPOCTHIX uncen. Pemero Dpatocdena. beckoneu-
HOCTh MHOXXECTBA MPOCTHIX UKcen (Teopema EBknmaa, Teopema 00 HHTEpBaIax).

24. OcHoBHas Teopema apupmeruku. KanoHnueckoe npejcTaBlieHne HaTypajlbHOTO YncIa.

25. HOJ/I m HOK, ux cBoiictBa. B3anmocsszs HOJl 1 HOK HaTypanbHBIX YUCEIL.

26. Crnoco0nr Haxoxaenus HOJl u HOK aByx u Oosiee HatypaibHBIX uncen. Anroputm EB-
KJIUja.

27. Tlonsatue TekcToBoi 3anaun. CTpyKTypa TEKCTOBOM 3a/1auyu. MeTObl M CIIOCOOBI pelieHUs
TEKCTOBBIX 33]1a4.

28. DTanbl peuieHus TEKCTOBOM 3a/1a4u, IPUEMBbI UX BBITOJHEHUS.

29. Bujibl TEKCTOBBIX 3a/1a4.

30. MozenupoBaHue B MPOLIECCE PEIICHHSI TEKCTOBBIX 3a]1a4.

TumnoBbie TeCTOBBIE 32 IaHUS
1J1s1 onleHKH copmupoBanHocTH kKomneTreHuuu IK-4

B 3a0anusx 1-eco 6noka evibepume 00un npasuibHbliL OMeem.

1. OObeKTHl U OTHOLICHHSI, HEOMPEILIsIeMbIE IPU aKCMOMAaTHYECKOM MOCTPOSCHUH MaTeMaTH-
YECKON TEOpUHU —

1) Axcuombl. 2) Teopemsbl. 3) OcHoBuble nmoHsATUsA.  4) [lonarus.

2. CloXeHHEeM HaTypalibHBIX YUCEIl Ha3bIBACTCS alreOpandeckast oreparus, onpeacaéHHas Ha
MHOKECTBE HATYPaJbHBIX YHCEI U YAOBIETBOPSIONIAs YCIOBHIM:

1)1.(VaeN) atl=a' 2)1.(VaeN) atl=a

2. (Va, beN) atb'= (at+b)". 2.(Va, b eN)a'+b'=(ath)"
3)1.(VaeN) atl=a; 4) 1. (VaeN) atl=l+a;

2. (Va, beN) a'+b= (at+b)". 2. (Va, beN) atb'= (at+b)".

3. CuMBonHMYecKasl 3alUCh NPABOTO JUCTPUOYTHUBHOIO 3aKOHA YMHOXKEHHUS OTHOCHTEIBHO
CJIO’KEHUSI BBITJISIUT CIIEAYIOIINUM 00pa3oM

Da-(b-c)=(a-b) c. 2)(Va,b,c eN)a-(b+tc)=a-b+a-c.

3)(Va,b =N)a-b=b-a. 4)(Vab,ceN)(a+tb)y-c=a-c+b-c.

4. MHOX€ECTBO, COCTOSAIIEE U3 MOJIOKUTEIHHBIX HENBIX YUCEN — ITO MHOKECTBO

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

5. Ilycth a u b — HaTypanbHbIe ynciia. HemomHbIM YacTHBIM (| U OCTaTKOM [ TIpH JeJICHUH a Ha b
C OCTaTKOM Ha3bIBAIOT TAaKUeE IIeJIble HEOTpULATEIbHbIE YU CIIa, YTO

l)a=bq+r, npuuém 0 < r < b. 2)a=bhq+r.

3)a=bhq+r, npuuém 0 < r<h. 4ya=bg+r,npuuém 0 < b <r.

6. C TeopeTHKO-MHOKECTBEHHBIX IMO3UIIMIA HATYPaIbHOE YUCIIO €CTh

1) cBOMCTBO Kj1acca KOHEYHBIX PABHOMOIIIHBIX MHOKECTB,;

2) oOuiee cBOMCTBO Kj1acca KOHEYHBIX PAaBHOMOIIHBIX MHOXKECTB;

3) obuee cBOICTBO Ki1acca KOHEUYHBIX MHOKECTB,;

4) ob1iee CBOMCTBO Kj1acca paBHOMOIIHBIX MHOXKECTB.

7. Ilyctb a = N(A) 1 MHOXECTBO A pa3OMTO Ha MOJMHOXKeCcTBa. Ecim b — yrcino nmoaMHoKecTB
B pa30MeHNH MHOXKECTBA A, TO YaCTHBIM YHCeN a U b Ha3bIBaeTCs

1) 4MCcIO 37€MEHTOB KaKJOro IMOJMHOXKECTBA, MPH YCIOBHH, YTO IMOJMHOXKECTBA IOMApHO
HETIePECEKAOIINECS] PABHOMOIIIHBIE. 2) YHCIIO TMOJAMHOKECTB B 3TOM pa3OMEeHHH. 3) YHCIIO JIEMEHTOB
KaX/J0T0 TOAMHOXecTBa.4) 4YMCIO TMOJAMHOXKECTB B OSTOM pa30MEHHWH, NpU YCIOBHH, YTO
MOJIMHOKECTBA TIOMAPHO HETIEPECEKAIOIINECS] pAaBHOMOIIIHBIE.

8. 3HaveHue JJIMHBI OTPE3Ka a, COCTOSIIETO U3 OTPE3KOB D U ¢, AITMHBI KOTOPBIE BBIPAXKAKOTCS
HATYpaJIbHBIMH YHCIAMH M U N - 3TO

1) npousBenenue uncen m u n. 2) pa3HOCTb yncea M —N.

3) cymma umcen m + n. 4) yacTHOE YMcesT M u N.



9. 3ammch unciaa XXXIX B JeCITUUHON CUCTEME CUMCIICHUS UMECT BHI:

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

10. Cymma tudp aBy3HauHOTrO ymcia paBHa 16. Eciau w3 3TOro 4mcia BBYECTh YMCIIO, 3allH-
CaHHOE TEeMH ke IMdpamMu, HO B3ATHIMH B OOpAaTHOM IMOpPSAKE, TO MOIy4yuTcs 18 . DTo 4ucio:

1) 79 2) 97 3) 88 4) 99 5) 63
11. Beipaxenue 6-10%+5-10 + 1 sBaseTcs 3aIMChIO YNCHIA:
1) 156 2) 651 3) 1563 4) 66 5) 65110

12. Ecniu HanGobInii OOIINNA IETUTENb YUCET PAaBEH €IMHUIIC, TO YHUCIIA SBIISIOTCS

1) B3auMHO IPOCTHIMU; 2) COCTABHBIMH; 3) MPOCTHIMU; 4) COKPATUMBIMU; 5) KAHOHUYECKUMU.

13. K Heno3uIMOHHBIM CHCTEMaM CUHCIIEHUSI OTHOCUTCS

1) necsiTuyHasi cCuCTEMa CUUCIICHHUS; 2) puMcKasi cucTemMa CUUCIICHNUS,

3) ABeHaaUATEpUYHAs CHCTEMa CUUCIICHHUS;4) IIeCTUIECITEpUYHAs. CUCTEMA CUMCIICHHUS.

14. SI3bIK 71 HANMEHOBAHUS 3alMCH YHCETT M BBITIOJIHEHUS JCHCTBUIA HAJl HUMHU, Ha3bIBAIOT

1) MHOXECTBOM; 2) CHCTEMOM CUUCIICHHUS;

3) anropuTmMom; 4) npeacTaBiICHUEM YHCIIa B BUJIE CYMMBI.

B 3a0anusx 2-20 b610ka evlbepume 6ce npasuiibHvle 6apUAHMbL OMBENO8.

1. YToOBI MOXY4HIIOCH YHCIO, Aensmeecs Ha 3, B yucio 179* Bmecto * HeoOXoAMMO mOCTa-
BUTH LDy H1 2)2 3)3 4)4 5)5

6)6 7)7 8)8 9)9 10) 0

2. Uz uudp 1,4, 5, 0, 6 MOKHO COCTaBUTH CIIEAYIOIINE YETHIPEX3HAYHBIC YHCTIA, KAXKI0€ U3 KO-
TOPBIX AenuTcs Ha 12:

1) 1450 2) 1560 3)4506 4)4065 5)6540 6)6045 7) 5046 8) 5064

B 3a0anusx 3-2o 610Kka émecmo mMHO20mouUs 6CmMagvbme npasuibHble 0meenbl

1. Ecnu oaMH M3 MHOXUTENEH YBETUMYUTh B 2 pa3a, a BTOPOH OCTaBUTH 0€3 M3MEHEHHUS, TO
MIPOU3BEJICHUE ...

2. CUMBOJIMYECKas 3aMHCh KOMMYTaTUBHOT'O 3aKOHA CIIOKEHHUS ...

3. Eciu ipu enennu dncen a u b Ha 45 mosyvaercst OUH M TOT e ocTatok 30, To MpH Jene-
HUM dnciia a + b Ha 45 mosyvaeTcs OCTaTOK paBHBIA ...

4. HanGonbimmm obmum aenurenem unces 3600 u 288 sBisieTcst 4ucio. ..

5. 3anuck 23x + 14x = 42« uMeeT MECTO B CUCTEME CUUCIICHUS C OCHOBAHUEM. ..

Tunosblie 3aaHus VI KOHTPOJbHBIX padoT
nJis1 oneHku cpopmupoBanHocTu komnerenuni I[NK-4

1. OGochyiiTe BBIOOP AEHCTBUS MPU PELICHNH CIASAYIOIINX 3a/1a4:

a) Harama HapBana uBetsl: 5 pomaniek 1 3 Bacuiibka. CKoJIbKO 11BeTOB coOpana Harama?

6) Ilokynarens mpuobpen B MarasuHe 6 Tetpaneit no 2 pyouss 3a rerpajb. CKOJIbKO JEHET OH
3aruIaTUil B Kaccy Mara3una?

B) Ha mony nexano 10 sumkoB ¢ ppykramu. 4 siuka B TedeHue AHA npoganu. CKOJIBKO SIIH-
KOB OCTajI0Ch MPOAaTh?

r) 16 KyOMKOB pa30XKUJIH 110 KOp3UHaM 1o 2 KyOuKa B KaKAy0 KOp3uHYy. Ha ckonbko KOp3uH
XBaTUJIO KyOUKOB?

2. JlaliTe TeOpeTHKO-MHOKECTBEHHOE HCTOJIKOBAHUE CIEAYIOIINUM YTBEPKACHUSAM:

a) «4YToObl U3 pa3HOCTH ABYX YHCEN BBIYECTh TPEThE YUCIIO, JOCTATOYHO M3 YMEHBIIAEMOTO
BBIYECTh CYMMY JIBYX JIPYI'HX YHCEID».

0) «YToObI BEIYECTH U3 YHCIIA CYMMY YHCEN, TOCTATOYHO BBIYECTh U3 3TOTO YHCJIA MOCJIE0Ba-
TEIBHO KAXKIO0€ CIIaraéMoe OJIHO 3a IPYTUM.

B) Yr10oOBI BEIUECTH U3 CYMMBI YUCJI0, JOCTATOYHO BBIYCCTH 3TO YHUCJIIO U3 OAHOTO M3 ClIara€MbIX
CYMMBI U K ITOJIy4€eHHOMY pe3yJbTaTy MpHUOaBUTh IPYTroe CiaraeMoe)

3. Ilpu nenenuu uncen a u b Ha 12 monydaeTcs oJuH U TOT e octatok 9. Kakoit ocTaTok mo-

Jy4UTCs NpU AeNeHUH Ha 12 gucna:
a) atb; 06)a-—b; B)a-b?



4. YKaxxuTe BCE CIy4yau UCIOJIb30BAHUS 3aKOHOB YMHOKEHHUSI LIEIBIX HEOTPUILIATEIIbHBIX YHCET
MIPU BBIYMCIICHUH 3HAYCHUS BbIpakeHus: 23 - 13- 8-4-250=25-8-13-250-4=(25-8) - 13 -(250 -
40 =200 - 13 - 1000 = (200 - 13) - 1000 = 2600 - 1000 = 2600000.

5. BoluncnuTe panroHanbHBIM CIIOCOOOM 3HAYEHUE BBIPAKEHUS U MPU ITOM YKaXKUTE BCE CIY-
Yau KCIOJb30BAHMS 3aKOHOB CJI0KEHUS U YMHOKEHUS HATYPaJIbHbBIX YUCEI:

a) 3458 + 2770 +2542; 6) 125-479 -8 - 9.

7151 OlleHKH ¢(hOPMUPOBAHHOCTH KommneTeHnu YK-2

6. BoruncnuTe panroHanbHBIM CIIOCOOOM 3HAUYEHHE BBIPAKEHUS U MPU ITOM YKaXKUTE BCE CIY-

Yau KCIOJb30BAHMS 3AKOHOB CJI0KEHUS U YMHOKEHUS HATYPaJIbHbBIX YUCEI:

a) 3458 + 2770 + 2542; 6) 125-479 -8 - 9.
7. Jloka)XuTe paBeHCTBO C MOMOIIbI0 METOAa MATEMaTUYECKON HHIYKIINH:
1 22 F n? n-(n+1) -
a) =4 + +.+ = .
1.3 3.5 5.7 (2n-1-(2n+1) 2-(2n+1)
1 1 1 1 n .
0) —+ + +..+ = ;
1.3 3.5 5.7 (2n—1)-(2n+1) 2n+1
p L, 1 L n

+ +...+ =
1.5 5.9 (4n-3)(4n+1) 4n+1
1Jis1 OueHKH chpopMupoBaHHOCTH KomneTeHunid YK-1

8. Pemmre 3amaun, UCNonb3ys 3aMUCh YUCEN B IECATUYHON CUCTEME CUHCIICHUS:

a) JIBy3HauHOe 4nciio okaHumBaercs muppoit 3. Ecam cymmy ero uudp yMHOXKHUTH Ha 4, TO
MOJIYYUTCS YUCTIO0, 3alIMCaHHOE TeMU ke udpamu, HO B 0OpaTHOM nopsiake. Haiiaure sTo ymco.

0) B nBy3HauHOM umcCIie JECATKOB B TpH pasa Oonblie, ueM enuHull. Ecimm mexny mudpamu
3TOro ymcia BcTaBuTh HUdpy 0, To uncno yBennuutcs Ha 540. Haiinure ABy3HauHOE YHUCIIO.

B) B Tpex3HauHOM 4mcClie 1eCATKOB Ha OJWH OOJbIIE YeM €IMHUIl, U COTEH Ha OAHY OOJIbIIe
4yeM JecsTKOB. Ecnu k 3ToMy 4Hcily npuOaBUTh YUCIO, 3alIMCAHHOE TeMHU ke nudpamu, HO B 00pat-
HOM MopsiziKe, To nonyunurtcs 444. Haiiaure 310 4mcio.

9. B kakoii cuctemMe CYUCICHUS UCTUHHO PaBEHCTBO:

a) 3125 + 213, =140;6) 211x — 110x=17;B) 211x — 1104 =177

10. Haitnure HOJI 1 HOK Tpex uucen, npeacTaBuB UX B KAHOHUYECKOM BHJIC:

a) 80, 120, 280; 0) 238, 266, 143, 239.

11. Haiigute ¢ momomipto anroputMma Eskinaa HOJI uncen: a) 138 u 115; 6) 3762 u 4446.

Tunosble 3a1aHusA IS CAMOCTOSATEIbHOH PadoThI
1Jis1 oneHKH cpopmupoBanHocTu komnerenunii I[MK-4
[TpoBecTu aHanmm3 yueOHUKOB MAaTEeMATUKH JIJIs1 HAYAIbHOMN IIKOJIBI C I[ENbIO:

- BBISIBJICHUSL BOSMO)KHOCTGf/i HUCITIOJIB30BAHUS BJICMCHTOB TeOpI/H/I MHO>XKCECTB B 06y‘I€HI/II/I MIJIaamnux
IIKOJILHUKOB;

- BBISIBJICHUA SaI[aHI/Iﬁ C UCIIOJIB30BAHUEM TeOpeTI/IKO-MHO)KeCTBeHHOFO moaxoaa K IMOHATHUHO HaTy-
PaAILHOTO YHCTa, HYMS, OTHOIIEHUHN «OOJbIIe», «KMEHbBILE», «PaBHO», K apuPMETHIECKUM JIEHCTBUSIM
Haa HaTypaJ'II)HI)IMI/I qucJjiaMn

AJIs1 olleHKH chopMupoBaHHOCTH KomneTeHunii YK-1
HpOBCCTI/I aHaJIn3 y‘~I€6HI/IKOB MaTeMaTUuKu IJIst HaLIaJ'[BHOI\/'I IIKOJEI C IEIBIO.

- BBISIBJICHUS BO3MOKHOCTEMN HUCIOJIb30BAHUS aITOPUTMOB B HaYaJIbHOM IIKOJIE;

- BBISIBJICHUS BOBMO)KHOCTGIZ HUCITIOJIB30BaHUA IMMO3UITMOHHBIX U HCITIO3HUIIMOHHBIX CUCTEM CUMCJIICHUS,
TEXHOJIOTMHU U3YYEHHUSI BOIIPOCOB HyMEpPALUH;

- BBISIBJIEHUS] OCOOEHHOCTEH TEXHOJIOTHUH U3yUEHHS alTOPUTMOB apHU(PMETUUECKUX TEUCTBUH.

AJIs1 OlleHKHU c(hopMUPOBaHHOCTH KommeTeHnu YK-2
HpOBeCTI/I aHaJIn3 y‘Ie6HI/IKOB MaTEeMaTUuKM IJIs1 HaanBHOﬁ IIKOJIEI C IICIBIO.
- BBISIBJICHUS] BO3MOKHOCTEHN HCIIOJIb30BAaHKS JIEMEHTOB TEOPUHU JEITMMOCTHA B HAYaJIbHOMU LIKOJIE.

2 kypc (3 cemectp) / 2 kype (3 cemecTp)
Tunosble BONMPOCHI 1JIs1 YCTHOI'O ONpPOca
A5 OLleHKH copmMupoBaHHocTH KomneTenuuu IK-4




Tema 3. «Paciumpenne NOHATHS YUCIA»

1. ITonsitue npo6u. OTHOIIEHUE paBeHCTBA ApooOeii. [ToHsATHE MOT0KUTETHFHOTO palliOHAIBHO-
ro 4yucia.

2. Apudpmetnueckue onpepannu B Q+. x cBoiicTsa.

3. MuoxecTtBo Q+ Kak pacmmpenue MHOxkecTBa No . CBolicTBa MHOXecTBa Q+ .

4. Jlecatuunbie 1poOH. AITOPUTMBI apU(PMETHICCKUX ACHCTBUN HA HUMH.

5. beckoHeuHble EpUOTUYECKUE JeCATUYHbIE podu. OOpalrieHne NepuoJuuecKux Ipode B
0OBIKHOBEHHBIC (M 00paTHO).

6. HeoOxomumocTs pacmmpenus MHOKecTBa Q+. [ToHATHE MOTOKUTEIEHOTO UPPANUOHAIBHO-
ro 4yucia.

7. MHOXECTBO TNOJOXHUTEIbHBIX ACHCTBUTENbHBIX 4Hcen R+. Apudmernueckue onepanuu B
R-+.

8. IlonoxxurenpHbIE W OTpUIIATENIbHBIC JIEUCTBUTENIbHBIC YuCiaa. MHOXECTBO BCEX ACHCTBHU-
TeNbHBIX ynceln R.

9. OtHomenue nopsiaka B R. Apupmernueckue onepanuu B R.

Tema 4. «®@ynkuuu. YpaBHenusi. HepaBencrsay

1. Honstue dynkum. CriocoOs! 3amanus GyHkuil. ['paduk Gyaknun. CBoiicTBa YHCIOBBIX
byHKIHi.

2. lIpsamast mponopLHOHATBLHOCTh, €€ CBOMCTBA, rpaduk. [Ipumepsr.

3. O6paTHas nNponoOpPIHOHATBHOCTE, €€ CBOMCTBA, rpaduk. [Ipumepsl.

4. Jluneiinast pyHKIM, ee cBoicTBa, rpaduk. [Tpumepsr.

5. KBamparuunas u 1poOHO-1HHEHHas QyHKIIUU, UX CBOMCTBa, rpaduku. [Ipumepsl.

6. HucnoBoe BeIpakeHUE, €r0 3HaUeHHEe. YuCIIoBble paBEHCTBA U HEPABEHCTBA, UX CBOMCTBA.

7. BoipaxkeHue ¢ mepeMeHHoM, ero oonacTh onpeaeneHus. ToxKIeCTBEHHO paBHBIE BBIPAKECHHUS.
ToxnecTBeHHBIE TPe0OPa30BaHUs BBIPAKEHHUH C TIEPEMEHHOM.

8. YpaBHeHnue ¢ oHoi nepeMeHHON. O0IacTh Onpe/eNieHrss U MHOXKECTBO KOPHEH ypaBHEHUS.
PaBHocunbHble ypaBHeHus. [Ipumepsl. Teopembl 0 paBHOCHIBHBIX ypaBHEHUsX. ClelcTBUS U3 HUX.
Pemenne npumepos.

9. VpaBHenue c aByms nepeMeHHbIMU. [Ipumepsl. OOuiee ypaBHeHuE NpsMOMl. YpaBHEHHE
okpyxHocTd. CUCTeMa ypaBHEHUH ¢ ABYMs iepeMeHHbIMH. CIOCOObI peIIeHHs CHCTEM.

10. HepaBeHnctBa ¢ ofgHOl nepeMeHHON. PaBHOcUibHBIE HepaBeHCTBa. [Ipumepsl. TeopeMsl o
PaBHOCWIIBHBIX HepaBeHcTBax. CiencTBus u3 Hux. Pemenue npumepoB. Buasl anrebpanueckux Hepa-
BeHCTB. CriocoObl ux pemieHusi. CUCTEMBI U COBOKYITHOCTH HEPAaBEHCTB C OJHOM mepeMmenHou. Hepa-
BEHCTBA C JIByMs IEPEMEHHBIMH, UX CHCTEMBI.

Tunosble TecTOBbIE 32 JaHUSI
1Ji51 onleHKHU copmupoBanHocTu komnerenuuu IK-4
B 3a0anusx 1-20 b610ka evloepume 00uH npasuibHbIl OMEen.

. m - p
1. HaumeHbpImuM OOIIMM 3HAMEHATENIEM JABYX Apo0ei — W — SIBIAETCA
n

q
1) obriee kpaTHOE yKcen N u Q; 2) oOumii nenutens ynucen N u q;
3) HauMeHbllIee ob1iee KpaTHOE yKces N U §; 4) nmpousBeneHue yncen N u g.
2. JllecaTnyHol qpoObI0 Ha3bIBaeTCs JpOoOh BUA

m m
1) —.,rme m,n € N. 2) —,rae m,n € Q..
T e T e Q

S)E,rne m, n € N. 4) 1—,r)1e m, n € N.
n 10"

3. MHOXeCTBO BceX JIEMCTBUTENBHBIX Yucen R ecTh

1) Q+u I+ 2) Qu s 3) R+ U R U {0}. 4)R+ U R..
4. 3anath QYHKIUIO — 3TO 3HAYUT

1) .3anaTh ee 00sacTh onpeaeaeHus X;



2) 3amaTh ee o0nacTh onpenencHust X U MPaBUiio, ¢ TOMOIIBIO KOTOPOTO JJisl KaXKIOTOo JIeMEH-
Ta MHOKecTBa X MOYKHO HAalTH €IHMHCTBEHHOC JCHCTBUTEIBHOE YHCIIO;

3) 3agaTh oOnacTh onpeaeneHus GYHKIUU X U MPABUIIO, C IOMOIIBIO KOTOPOTO JISI SJIEMEHTOB
MHOecTBa X MOKHO HaliTH 4Mcia U3 MHOXKeCTBa R;

4) dbopmyiry, C TOMOIIBIO KOTOPOH ISl KaXIO0TO SJIEMEHTa MHOXKECTBA X MOKHO HAWTH €TUH-
CTBEHHOE IEHCTBUTENLHOE YHCIIO.

5. O0parHas mMpoNOPLUUOHAIBHOCT MOXKET OBITh 3a/1aHa MPH MOMOIIX (HOPMYJIBI

1)y=kx. 2)y=kx+b. 3 y=K.  Ay=zaxP+bx+c. 4)b=a-c
X

6. YpaBHEeHHEM C OJIHOM EPEMEHHOI Ha3bIBACTCS

1) Beicka3biBanme Buaa f(X) = g(x);

2) npeaukar Buza f(X) = g(X) 3agaHHbIi HA MHOXECTBE X;

3) BeIpaxkeHue ¢ nepemennoi Buaa f(x) = g(x);

4) yncioBoe Beipaxkenue Buaa f(x) = g(x).

7. Ilycts T1 — MHOXecTBO pewieHuil ypaBHeHus (1), T2 — MHOXECTBO perieHuid ypaBHeHUs (2).
VYpauenus (1) u (2) paBHOCHIIBHBI, €CITH

1) T < To. 2) T2 < Ti 3) T1 = Ta. 4)T1 # To.

8. COBOKYITHOCTBIO HEPABEHCTB C JABYMs TIPEMEHHBIMH HA3bIBAIOT

1) PKBUBaJICHIIUIO ATUX ypaBHEHUH; 2) KOHBIOHKLUIO 3TUX YPAaBHEHUI;

3) IM3BIOHKIIMIO 3TUX YPAaBHEHMI;  4) HMIUIMKAIUIO dTUX YPaBHECHHM.

2

9. CyMMa KopHel ypaBHEHHUS % = x> +6x—3 paBHa

1) 5. 2) -3. 3)3. 4) -8.

B 3a0anusx 2-eo 6noka evibepume 6ce npasunivhvle 6apuanmsl 0Meemos.

1. UncnoBbIMH PaBEHCTBAMH SIBIISTFOTCSI 3aIUCH

1) 27. 2) 35 + 14. 3) 37 — 48 + 3a.

4) 7x =5-x. 5)27+5=8"4. 6) 35+ 7):(6+2).

7) 4+7>2:2+5. 8) 48x < 12. 9)67-3=50-7.

10) 365y — 7. 11)5+13y<(7y—6):4. 12)(34-7):5=78:2

B 3a0anusx 3-20 610ka émecmo MHO20MOYUsL 6CMABbME NPABUTIbHbIE OTNBEMbl

1. Ecnu x = 7,y = —, TO TpH NEPBBIX JECCATUYHBIX 3HAKA CyMMBI X +Yy PaBHHI ...
1+x

2. O6nacTeio onpeeneHus QyHKIUH y = (x — 2) " SBJISIETCS] IPOMEKYTOK ...

Tunosble 3aJaHus 111 KOHTPOJBbHBIX padoT
AJis1 oleHKH cpopmupoBanHocTH Komnerenuuii [TK-4

. . . 7 9
1. Vkaxure HauMeHbIINNA 001N 3HAMEeHaTeNb Apodbe —; — U —.
17 34 85
2. YCTaHOBUTE, KaKHE U3 CIEAYIOIIUX PAaBEHCTB HCTHUHHBIE:
66 56 12
a) — =2,(6). 0) — =5,(09). B) — = 1,(714285).
) 33 =20 ) 77 =) ) ( )

1 1 1 1 1 1 1 1 1
3. Pemmuth Hanbomnee parmoHAIBLHBIM CITIOCOOOM 5 + o=t

— et —+—+—
6 12 20 30 42 56 72 90

2
4. HaliTu Tpu nepBbIX JECITUYHBIX 3HaKa CYMMbl X 1y, €CIU X = 7,y = 3

1J151 oleHKH copMupoBaHHOCTH KoMneTeHnnu YK-1

2
5B NEpBbIK ACHDb TPOAAIN g HMCBLICHCA B MAlra3uHC TKaHu, BO BTOPOU ACHb — E TOTO,

YTO IPOAAHO B NEPBbIH JI€Hb, @ B TPETHI JIEHb — BCIO OCTAJIbHYIO TKaHb. CKOJIBKO BCETO METPOB TKaHU
MIPOJAJIH, €CIIM B TPETUH JIeHb ObLIO MpoAaHo Ha 192 merpa GoJblle, 4eM BO BTOPOH AEHb?



6. YpocTuTh BeIpaKEHUE 1 1 ._2a
) p p + T4 2
a-+vb a++b) a*-b
1JIs1 OlleHKHU ¢(hOPpMUPOBAHHOCTH KoMmeTeHnu YK-2
7. Pemmuth ypaBHEHHWE Ha OCHOBAaHWUW 3aBUCHMOCTH MEXIY KOMIIOHGHTAMH M pe3yjbTaTaMHu

JIEVCTBUIA: [2% X — 50} : % =51

8. HaiiTi MHOXECTBO peIlICHUI HEpaBEHCTBA! [2l X — 11j - (31 _1 Xj < 8§ +X+1.
2 3 4 3
Tunosble 3aJaHUS JJISI CAMOCTOSITEILHOM PadoThI
NJis1 oueHkH cpopmupoBanHocTu komnerenuni INK-4
[TpoBecTn aHaM3 y4eOHUKOB MAaTEeMAaTHKHU ISl HAYaJIbHOM IIKOJIBI C IIENbIO:
- BBISIBJICHUS] OCOOCHHOCTEH TEXHOJIOTHH W3YYCHHS JIOJICH M IPOOHBIX YHCENT B HAYAIILHOH IIKOJIE;
JJI51 OleHKHU chopMupoBaHHOCTH KomneTeHnnu YK-1
[TpoBecTn aHaM3 y9eOHUKOB MAaTEMATHKH JIJISl HAYAIBHOMN IIKOJIBI C T[ENTBIO:
- BBISIBJICHUSI BO3MOYKHOCTEH HCITOJIb30BaHMs CBOMCTB (DYHKIMM ISl PEIICHHS 3a/ad HAa4aJIbHOTO
Kypca MaTeMaTUKH
JJIs1 OlleHKHU chopMHPOBaHHOCTH KoMneTeHnnu YK-2
[IpoBecTn aHanM3 yueOHMKOB MaTeMaTUKHU JJIs1 HAYaJIbHOM IIKOJIBI C IIEJIbIO:
- BBIABIICHUST OCOOCHHOCTEH TEXHOJOTMHM HM3y4YEHHUS YHCIOBBIX BBIPRKCHMI, PaBEHCTB M Hepa-
BEHCTB, YPaBHECHUI U HEPABEHCTB C MEPEMEHHON B HAYAJIbHOM KypCe MaTEMaTHKH.

2 Kypc (4 cemectp) / 2 Kypc (4 cemecTp)
Tunosbie BONPOCHI AJIs1 YCTHOIO OIPOCA
1Jis1 oneHkH cpopmupoBanHocTu komnerenunu [NK-4

Tema 5. «J1eMeHTHI reoMeTPUN»

1. VI3 ucropun BO3SHMKHOBEHHS M Pa3BUTHUS F€OMETpUH. AKCMOMATUYECKOE IOCTPOEHUE Ieo-
METPHH.

2. KoopauHaTel Ha IpSAMOM M IIOCKOCTH, UX IIpeoOpa3zoBaHue. PaccTosiHue Mexny AByMs TOY-
KaMH Ha IPSMOM U IIOCKOCTH.

3. O6uiee ypaBHEHHE NPSAMON. YpaBHEHUE PSIMOM JIMHHUU C YTTIOBBIM K03 duumentom. Ycio-
BHS NApaJUIEIbHOCTU M NEPIEHIUKYJISIPHOCTH JIBYX HPSMBIX. YPaBHEHHE IY4Ka MPSAMBIX, POXOHS-
LIUX Yepe3 JaHHYIO TOUKY. Y paBHEHHUE NIPSIMOM, IPOXOASIIEH Yepes3 IBE 3aJaHHbIE TOUYKU. YTOJI MEX-
Iy AByMs NpsiMbIMH. Touka nepeceueHus npsmMbix. [lpumepsr.

4. ITonsiTue reomeTpuyeckoi (GUrypsl Ha INIOCKOCTH. ['eomeTpuyeckue Gpurypsl, u3yyaemole B
LIKOJIBHOM KypC€ INIAHUMETPHUH.

5. IlocTtpoeHue reomeTpudeckux (Uryp ¢ NOMOUIbIO IIUPKYISl U JIMHEUKH. DiIeMEeHTapHbIE 3a-
nadn Ha nocrpoenue. [Ipumepsl. DTansl penieHus 3aaadu Ha nocrpoenue. [Ipumep.

6. [Tonsitue reomerpuyeckoro tena. [IoHsTHE MHOTOIpaHHOM MOBEPXHOCTH, MHOTOTpaHHHKA.

7. Ilpu3ma, ee OCHOBHBIE XapaKTEpUCTUKU. Bunapl npusm. M3o00paxeHne npu3Mbl Ha MIOCKO-

CTH.

8. I[lupamMuzaa, ee OCHOBHbIE XapaKTepUCTUKHU. Buabl mupamua. M3o0paxeHue nupaMuisl Ha
IJTIOCKOCTH. Y C€YeHHas MUpamMua.

9. Teopema [lexapra-Oiisiepa 0 MHOrorpaHHukax. [IpaBuibHbIE MHOIOIPaHHUKH, UX ITOCTpPOE-
HHE, CBOMCTBA.

10. Hunuaapryeckas MOBEPXHOCTh, UJIMHIIP, €r0 XapakTepucTUKU. Cekylue U KacaTelbHbIe
IIJIOCKOCTH K LUIIUHADPY.

11. Konnueckas moBepXHOCTb, KOHYC, €ro XapakTepucTuku. CeKylue 1 KacaTelbHbIE MIOCKO-
CTH K KOHYCY. Y CEUEHHBIN KOHYC.

12. Cepa. Ilap.

13. OcHoBHbIe TpeOOBaHUS K CTEPEOMETPUYECKUM H300paKeHUSAM. MeToJbl M300paskeHus
MIPOCTPAHCTBEHHBIX QUIyp Ha miockoctu. OpToroHanbHOE NMpoekTupoBaHue. Merox Monxka. Akco-



Hometpusi. Kabunernas npoekuus. L{enTpansHoe npoektupoBanue. [lapannensHoe MpoeKTHPOBAHUE.
CaoiicTBa napajuieIbHOTO MPOEKTUPOBAHUS.

Tema 6. «BeJununHbDY

1. [TonsiTrie Benmu4UHbI U ee u3MepeHusi. OCHOBHBIE CBOMCTBA CKAJIIPHBIX BEJIUYUH.

2. Inuna otpeska, ee uamepeHue. OCHOBHBIE CBOMCTBA JJIMH OTPE3KOB.

4. Ilnomans GUrypsl U ee OCHOBHbIE CBOMCTBA. M3MepeHue miomaau GUrypsl ¢ moMoIIbIo Ma-
netku. Mcnonp3oBanue GopMyil Ui U3MEPEHUsS U BBIYHUCICHUS TUIOMAIy GUrypsl. PaBHOBENMKHE U
PaBHOCOCTABJICHHbIE (PUTYPHI.

8. O0wem Temna, ero u3mMepeHue. Borancnenne o0beMa Mpu3Mbl, Napaieenune1a, MTMPaMHIbl,
UWIMH]Ipa, KOHYca, 111apa.

9. Macca Tena ee u3MepeHUE U OCHOBHbIE CBOMCTBA.

10. [IpoMexxyTKu BpEMEHH, UX U3MEPEHUE U OCHOBHbBIE CBOMCTBA.

11. U3 ucropuu kanenaaps.

12. 3aBUCUMOCTH MEX1Yy BEJIMYMHAMH.

13. I3 uctopuu pa3BUTHS CUCTEMBI €IMHUI] BETUYHH.

14. MexnyHapoaHasi CUCTEMA €IMHHII.

Tunossblie TeCTOBBIE 32/1aHUSA
1Jis1 onleHKH copmupoBanHocTu komnerenuuu IK-4

1. Beqn4nHbI, HAXOASIIHECS B IPSIMONIPONOPIHOHAIbHON 3ABUCUMOCTH:

1) KonMuecTBO TOBapa U €ro IieHa MpU MOCTOSIHHON CTOMMOCTH;

2) BpeMs U MPOHJAEHHOE PACCTOSHHUE MPHU MOCTOSIHHONW CKOPOCTH B YCIOBHUSX PaBHOMEPHOIO
IPSIMOJIMHENHOTO JBUKECHHUS,

3) CKOpOCTh PaBHOMEPHOTO MPSMOJIMHEHHOTO IBUKEHHS U BpeMs, HEOOXOIUMOe Ui IMPOo-
XO0KJICHHUs OIIPEACIIEHHOIO PACCTOSHUS;

4) MHA ¥ IUPUHA NPSMOYTOIbHHUKA MPY 3aJaHHOU TUIOIIA/IH.

2. OTpe3oK, cCoeMHAIONINI KaK1yI0 BepIIMHY TPEeYroJbHUKA ¢ cepelMHOii POTHBOIO-
JIO?KHOM CTOPOHBI HA3bIBAETCS

1) MeanaHoM TpeyrojbHUKA.

2) BBICOTOM TPEYroJbHUKA.

4) GucceKkTpUcoil TpeyroJbHUKA.

4) cpeanelt TMHUEH TPEyTroJbHUKA.

3. YeTbIpexyroJibHUK, Y KOTOPOI0 /Be NPOTHBONOJOKHbIE CTOPOHbI MapaJliebHbl, a
ABe Ipyrue He NapaJuieJibHbl, HA3bIBACTCS

1) IpsIMOYTOJIBHUKOM.

2) pomMOOM.

3) Tpanenuei.

4) NpoU3BOJIEHBIM YETHIPEXYTOJIbHUKOM.

4. YrioBoii ko3(p)puumeHT NpsiMOii, NapasieIbHON JaHHOH npsiMoii Sx+ 3y — 3 = 0, pa-

BeH
5 3 5 3
1) ——. 2) —— 3) — 4) —
)~ )~ ) ) &
5. Koopaunatsel cepennnbl oTpe3ka AB, rae A(xi; y1), B(x2; y2), Boruncasiorcs mo ¢op-
MyJam:
X:@ :X1+Xz X:M X:X1+X2
1) 2 . 2) 2 . 3) 2 . 4) 4
_Y=Y _NhtY, _NY _Nhty
y > y 2 y > y="

6. YciioBue neprneHIuKyJsIpHOCTH ABYX npsMbIX y = KiX + b1 m y = kox + b2 Ha miocko-
cTH 3ajaercsd popmyJioi:

1D ki-ko=1.

2) k1 = - ke.



3) k1 - ko =-1.

4) kg = ka.

7. Ilpsimasi, MMeI0LIAsl C OKPYKHOCTBIO O/IHY O0LIIYI0 TOYKY, Ha3bIBACTCS

1) KacaTenbHOM K OKPYKHOCTH.

2) Xop0il OKPYKHOCTH.

3) Cekymieit OKpyKHOCTH.

4) lnamMeTpoM OKpYKHOCTH.

8. Kak u3MeHnTCsl MJIolaab NPSIMOYIroJIbHUKA, €CJIM er0o OCHOBaHHE U BBICOTY yBeJIHU-
YMTh B 2 pa3a

1) HEe U3MEHUTCHI.

2) yBenuuuTcs B 4 pasa.

3) ymeHbIIUTCSA B 4 pasa.

4) yBennuutcs Ha 4.

3
9. Ha oaHy yamry BecOB IOJIOKHJIN KYCOK MbLIA, a HA IPYTYI0 2 TaKOTO0 e KyCKa U elle

50 r. Becnl HaxoasTCsl B paBHOBecnu. KakoBa macca kycka mblia?

1) 200 .

2) 100 r.

3) 150 .

4) 250 .

10. Cko1bKO YacoB MpOBeJ y4Yalluiicsl, OKOHYMBIIMH TpeTHil KJacc, B IIKOJIe, NMPH
yCJ10BHMH, YTO B y4eOHOM roay 210 yueOHblii 1Heil, a B yueOHOM qHe 4 ypoka 110 45 MUHYT.

1) 2000 ygacos.

2) 1590 yacos.

3) 1890 gacos.

4) 630 gacos.

TunoBble 3a1aHus 1JI KOHTPOJIbHBIX PadoT
1J1s1 oneHKH cpopmupoBaHHocTH KomneTenuni I[MK-4
1. IlocTpouTh MPSAMOYTOJBbHBIA TPEYTOJIbHUK, 3Hasl TMIOTEHY3y M MEIUaHy, MPOBEACHHYIO K
OJIHOMY M3 KaTeTOB.
2. Cpenu yKa3aHHBIX HW)KE YpaBHEHHH HalWTe ypaBHEHHS MMapauIeIbHBIX U MEPIECHANKYIISP-
HBIX MPSMBIX:

a)y=3x-4; 6)y=—%x+7; B)y=%x+6;
r)y=3x; n)y=-3x+2; e)y=-3x+11;
x)y=0,5x +0,25; 3)y= %X—l; n)y=-2x+8.

4. B oCHOBaHUM MUPaMUbI JEKUT KBaapar. J[Be OOKOBBIE TpaHU MUPAMUIBI TIEPIICHIUKYISP-
HBI IJIOCKOCTH OCHOBAHUS, JIBE JAPYTrHUe HAKIOHEHBI MO yriioM o. Haiitu ruromniane GOKOBOH moBepx-
HOCTH, €CJIM BBICOTA MUPAaMH/IBI paBHa h.

1J151 OlleHKH cpopMupoBaHHOCTH KomneTeHunid YK-1
5. IIpoBephTe, BHIOTHSAETCS M Teopema Ditniepa IS a) IpU3MbL; 0) MUPaMUIbIL.
6. Kak H3MEHHUTCS YUCIIOBOE 3HAUYCHUE BEJIMUUHBI, €CIIA SAWHHITY 3TOH BEITHMYNHBI:
a) YMEHBIIIUTH B JiBa paza; 0) yBenuuuTh B 10 pa3? OtBer oOoCHYHTE.
7. PemuTe HIDKETIPUBEICHHBIC 3a]1a9l U OOBSICHUTE, KaKKWe JICHCTBUS HaJ BEJIMYNHAMH BBIITOJI-

HAJIUCH B MPOLICCCE PCHICHUA:

7
a) Pyuxa crout 5 py6uist. MOKHO 1M KyIHUTb JIBE Takue pydkH Ha 1 pyOis 50 xoneek?

5
6) Maraszun npogan 640 kr si010K. 3 3THX sI0J0K ObUIO MTpoJaHo 1o 42 pyoOss 3a Kr, a ocTajb-

Hble — 10 37 pyOueii 3a kr. Kakyro cymMMy BBIpYYHII Mara3uH 3a MpoJaHHbIe 0JI0KU?



1JIs1 OlleHKHU ¢(hopMUPOBAHHOCTH KoMmmneTeHnu YK-2
8. Kakue u3 mpuBeIeHHBIX HUKE BEJIMYUH HAXOMATCS B MPSAMO MPOTIOPIUOHAIBHOW WM 00-
PaTHO MPOMOPLUOHATBHON 3aBUCUMOCTH:
a) IJTMHA CTOPOHBI KBaJIpaTa M €ro IUIOIIa/Ib;
0) JUIMHA U IIMpUHA IPSIMOYTOJIbHUKA NPU 3aJaHHOW IUIOIIAINU;
B) AMAMETP OKPY>KHOCTH U €€ JUIHHA;
') IJTMHA CTOPOHBI KBAJIpaTa U €ro MnepuMerp.

Tunosble 3aJaHus IS CAMOCTOSATEIbHOH PadoThI
1Jis1 oneHKH cpopmupoBaHHocTH KomneTenuni I[MK-4
[TpoBecTn aHamM3 y9eOHUKOB MATEMATHKH JIJISl HAYAIBHOMN IIKOJIBI C TENTBIO:
- BBISIBJICHUS] 0OCOOCHHOCTEH TEXHOJIOTHH U3YYeHHsI TEOMETPHUUECKUX (DUTYp B HAYAJIbHOH IIKOJIE.
1Ji51 OlleHKH copMupoBaHHOCTH KoMmneTeHunu YK-1
[TpoBecTu ananu3 yueOHUKOB MaTEeMAaTUKH JIJIs1 HAUaIbHOU IIKOJIBI C IENbIO!
- BBISIBJICHHUSI OCOOCHHOCTEH TEXHOJIOTHH U3YYCHUS TIOHATUS BEIIMYUHBI U €€ U3MEPEHUsS B HAYallb-
HOM IIKOJIE.
1JIs1 OlleHKHU ¢(hOPpMUPOBAHHOCTH KoMmeTeHnu YK-2
[TpoBecTu aHanu3 yueOHUKOB MaTEeMAaTUKH JIJIsl HAYAIbHOMN IIKOJIBI C I[ENbIO!
- BBISIBJICHUSI OCOOCHHOCTEH TEXHOJIOTUU U3YyYEHUS Pa3TUYHBIX BHUIOB BETMYUH B HAYAIBHOM IIKO-

ze.
1 kype (1 cemectp) / 1 kype (1 cemectp)
KoHTposibHbIe BOMPOCHI ISl IPOMEKYTOYHO# aTTecTanuu (K 3a4eTy)
Ne Bomnpoc Koa xommne-
TeHUHH (co-
raacuo PIIJT)
1. [TonsTre MHOXeCTBa. DIIeMEHT MHOXecTBa. KoHeuHoe, OeckoHEeuHOe, ITy- IIK-4
croe MHOXecTBO. IIpumepsl. YucnoBele MHOkecTBa. CrocoObl 3amaHus
MHOXeCTB. [ Ipumepsl.
2. OtHomenus Mexay MHoxecTBamu. Jluarpammsl Oiniepa-Benna. YHusep- I1K-4
CaJIbHOE€ MHOXECTBO.
3. OObennHeHe MHOXECTB, ero cBoiicTBa. [lepeceueHne MHOXKECTB, €ro CBOM- YK-1

cTBa. PasHOCTh MHOXkECTB. J[OMOTHEHNE K MOAMHOXKECTBY, JOMOJIHEHHE JO
YHUBEPCAIHBHOTO MHOYKECTBA.

4. JlexkapToBO ITPOM3BEAEHUE IBYX MHOKECTB. CBOWCTBa JeKapToBa IPOU3BE- YK-1
nenusi. M3o0pakeHne JexapToBa MPOU3BEAECHUS IBYX YUCIOBBIX MHOXECTB
Ha KOOPAMHATHOM INIOCKOCTH.

S. ITonsiTre KopTexa. JlekapToBo Npon3BeaeHNE N-MHOXKECTB. I1K-4

6. PazOuenne MHOXKECTBa Ha IepeceKarolrecs KJIACChl ¢ MOMOIIBIO OJHOTO YK-2
IBYyX U Ooiiee cBoiicTB. Kiaccudukanun.

7. CooTBeTcTBHE MEXY IEMEHTaMHU JBYX MHOXecTB. CrocoObl 3a/1aHus co- YK-1

orBercTBUi. ['pad u rpaduk coorBeTcTBUsl. COOTBETCTBUSI OOpaTHOE U MPO-
THUBOIOJIOKHOE JaHHOMY.

8. Bunel coorBeTcTBHH. B3aMHO OJHO3HAYHOE COOTBETCTBHE. PaBHOMOIIIHEIE VK-2
MHOKecTBa. [IpeacraBiieHue 0 CHETHOM MHOXECTBE.
9. OTHOIICHHST MEXKy DJIEMEHTaMH OJTHOTO MHOKecTBa. CrocoObl 3a1aHus OT- [1IK-4

HomeHui. CBOWCTBA OTHOIICHUH: pedIeKCHBHOCTh, CHMMETPUYHOCTD, aH-
THCUMMETPUYHOCTD, CBS3HOCTD.

10. OTHollleHNEe HSKBUBAJIEHTHOCTH, €T0 CBSI3b C pa30MEHHeM MHOXKECTBa Ha VYK-1
kiaccel. OTHOIIEHUS TIOpsIKA. YTOPSIOYCHHBIE MHOXKeCTBa. JIMHEWHBIN
TIOPSJIOK.




11. | Ilonsatue xoMOmHaTOpHOW 3amaun. [IpaBmia cymMMbl U Tmipouw3BeneHus. Pe- YK-2
HICHUE 3a]1a4.
12. | PasmemieHnusi ¢ MOBTOpPEHUSIMU U Oe3 moBTOpeHui. BoiBoa hopmysel uncia I1K-4
pa3menieHnii. Pemenue 3anay.
13. | IlepectaHOBKH ¢ MOBTOpEHUSAMHU U 0e3 moBTOpeHu. BriBoa hopmyiibl urcia I1K-4
nepectaHoBoOK. Pemenue 3aaau.
14. | Coueranus. BeiBog ¢opMyibl uncia couetanuid. Pemenne 3amau. CBolicTBa YK-2
apcen C, .
15. | O6bem u conepxkanue nousatui. Onpenenenue nousatuii. CTpykrypa ompe- YK-1
JIeJIEHUs Yepe3 poJl M BUJIOBOE OTJIMYHE.
16. | I[lonsTue BbICKa3bIBaHMA. 3HAUYCHHE UCTUHHOCTHU BbICKa3biBaHUil. [Ipumepsr. VYK-1
Onepanuu HaJl BbICKa3biBaHUAMHU. CBOICTBA OlepaIni.
17. [Monstue npeamkarta. OOnacTe OMpeNeNeHUs W MHOXKECTBO HCTUHHOCTH I1IK-4
npenukara. [Ipumepsl. Onepanuu Haa npeaukatamu. Mx MHOXkecTBa UCTHH-
HOCTH.
18. | OTHoOLIEHUSI JIOTUYECKOTO CJEeOBAaHUS M PAaBHOCHIBLHOCTH HAa MHOXKECTBE YK-1
MPEINKATOB.
19. | Ctpykrypa TeopeM. Buasl Teopem. I1K-4
20. Cnoco0Obl MaTEMaTUYECKUX JOKA3ATEILCTB. YK-1
1 kypc (2 cemectp) / 1 kype (2 cemecTp)
KoHTpoJibHbIe BONPOCHI /IUIsI IPOMEKYTOUYHOI aTTecTanuu (K IK3aMeHy)
Ne Bompoc Koa xomme-
TeHIuH (co-
riaacHo PIIJI)
1. AKCHOMAaTHYECKHI MEeTO/1 MocTpoeHus Teopun. Akcuomatuka Ileano. Ilo- I1K-4
HATHE HATYPAJILHOTO Yucia u MHOXKecTBa N.
2. Meroa maremarnueckoil uHAYKUMH. [Ipumepsl. TIK-4
3. AKCHOMaTH4ECKOE OIPENEIICHNE CIIOXKEHUS HaTypalbHbIX yucel. ITocTpo- YK-1
€HUe TaOJUIbI CIOXKEHUS OJHO3HAUHBIX HATYpalbHBIX YHCEN. 3aKOHBI
CIIOKEHHS.
4, AKCHOMaTHYECKOE OIpEeJeTIeHNE YMHOKEHUsI HaTypaibHbIX uucen. [lo- YK-1
CTpOEHHUE TaOJIUIIBI YMHOKEHUSI OJTHO3HAYHBIX HAaTypaJIbHBIX YHUCEI. 3aKO-
Hbl YMHOXEHUS
5. [Tonsitue oTHOMIEHUST «MeHbIe» Ha MHOXKecTBEe N. Ero cBoiicTaa. I1K-4
6. CpoiictBa MHOkecTBa N (O€CKOHEYHOCTB, JUCKPETHOCTH, YIOPSIOYEH- YK-1
HOCTb, CYIIIECTBOBaHHE HAUMEHBIIIETO PJIEMEHTA).
7. MOHOTOHHOCTB CJIIOKE€HHUS U YMHOKEHHSL. YK-1
8. Brrunranue Ha MHOecTBe N. CyliecTBOBaHHE U €IMHCTBEHHOCTh Pa3HO- [1K-4
ctu Ha N. TIpaBuia BerunTanusl.
0. Jlenenue Ha mHoxkecTBe N. CylliecTBOBaHHE U €IMHCTBEHHOCTh YaCTHOTO [1K-4
N. [IpaBuna nenenus.
10. MuoxectBo No. HeBo3moxkHOCTS fenenus Ha 0. [lejeHne ¢ 0CTaTKOM. YK-1
11. | Otpe3ok HaTypanbHOTrO psina. Ero cBoiicTBa. [lopsiakoBeie 1 KOJIMYECTBEHHH [IK-4
HarypajbHble uncia. Cuer.
12. | TeopeTHKO-MHOKECTBEHHBI ~ CMBICTT ~ HaTypaJlbHOTO  YHCIa,  HYJS, YK-2
OTHONICHUH «OOIIBIIIE), KMEHBIIIEY, KPABHOY.
13. TeopeTuKO-MHOXECTBEHHBI  CMBICI CYMMBl M Pa3HOCTH  LIEJIbIX YK-2
HEOTPHIIATEIILHBIX YHCEJI, CBOMCTB CIIOKEHHS, OTHOIICHUI «OOJIbIIIE HA...»,
«MEHBIIIE HA...».
14, TeopeTnKO-MHOXECTBEHHBI CMBICII ITPOMU3BEJICHHS M YacCTHOTO IIEJIBIX [1K-4




HCOTPUIATCIIBHBIX YUCEII, OTHOILIEHUH «OO0bIIE B . », KMCHBIIC B ...».

15. | HatypasbHOE  4uClIO  Kak  pe3ysJbTaT  M3MEPEHMs]  BEJIWYMHBI. [1IK-4
Apudmernueckue onepanuy HajJ YMcIaMy, MEpaMH BEJIMYUH.

16. | Ilonsatue anroputma. OCHOBHBIE CBOICTBA alrOPUTMOB, UCIIOJIB3YEMBIX B [IK-4
HavanbHOHM mikosie. CriocoObl 3amucu anroputMmos. IIpuemsl moctpoeHus
QJITOPUTMOB

17. [TonsTue cucremsl curciaeHus. [1o3MLMOHHbBIE U HETTO3ULIMOHHBIE CUCTEMBbI YK-1
cuucieHus. JlecsTuuHas cucTeMa CUMCIEHMs. 3aluch U Ha3BaHUE YKCEN B
JECATUYHOM CUCTEME CUUCIIECHUS.

18. CymiecTBOBaHNE M €AMHCTBEHHOCTb JIECATUYHOM 3allUCU HATYpaJbHOTO YK-1
quca.

19. | CpaBHeHue Yncen B JECATUIHON CHCTEME CUHUCIICHUSI. YK-1

20. | Anroput™M CIOXEHHMS W BBIYMTAHHS HATYPaJIbHBIX YHCENT B JECATHUHOU YK-2
CHCTEME CUHMCIICHHUS.

21. | AnropuTM yMHOXXEHHUS W JENICHUS HATypalbHbIX YHUCEN B JECATHYHOU YK-2
CHCTEME CUMCIICHHUS.

22. |3anuch W Ha3BaHWE 4YHCEN B IO3UWIUOHHBIX CHCTEMaX CUYHUCICHHUS, YK-1
OTIIMYHBIX OT JAecATHYHOW. CpaBHeHHME dMCcel B pP-HYHOM cucreme
CUHCIICHUSI.

23. | Ilepexon OT 3amucH Yyucel B AECATUYHON CUCTEME CUMCIIEHUS K €ro 3alucu [1K-4
B P-UYHOH CHCTEME CUHCICHHS U 00paTHO. ApudmMeTHdeckue JeHCTBHS B
P-UYHOM CHCTEME CUHUCIICHHUS.

24. | OTHOWIEHHNE NIEIUMOCTH Ha MHOXKECTBE IEJIBIX HEOTPHULATENLHBIX YHCEIN [IK-4
€ro CBOWCTBA.

25. | JlenuMocTh CyMMBI, pa3HOCTH, pousBeneHus. [Ipu3Haku genumMocTu [1K-4

26. ITpoctbie u coctaBHble uncna. CBolcTBa MPOCTHIX yncen. Pemero Dparo- YK-1
cdena.

27. | BecKOHEYHOCTh MHOXECTBA IPOCTHIX yucen (Teopema EBximaa, Teopema YK-1
00 MHTepBajax).

28. | OcHoBHast TeopeMa apudmeruku. KaHoHHMYeckoe MpeICTaBICHHE HATY- [IK-4
paJIBHOTO YHCJIa.

29. | HOJ u HOK, ux cBoiictBa. Bzanmocssizsp HOJl 1 HOK HaTypanbHBIX 4H- [1K-4
cell.

30. | Cnoco6wr Haxoxaerns HOJ] m HOK nByx u Ooiiee HaTypajbHBIX YHUCET C [1K-4
ITOMOUIBI0 KAHOHMYECKOT0 IIpeACcTaBieHns. Anroput™M EBkinuaa.

31. | Ilonstue TekctoBoil 3amauu. CTpyKTypa TEKCTOBOW 3amayn. MeToabl u YK-2
CocoOBbl PELIeHUs] TEKCTOBBIX 3a/1a4.

32. | Dtambl pemieHus TEKCTOBOH 3a/1a4M, IPUEMBI X BBITTOJTHEHHUSI. YK-2

2 kypce (3 cemectp) / 2 kype (3 cemecTp)
KoHTpoabHbIe BOMPOCHI /IUIsl TPOMEKYTOYHOI aTTecTannu (K IK3aMeHy)
Ne Bomnpoc Koa kommneren-
U (COrJIacHo
PILNT)

1. Heo6xoaumocts pacmupenuss MuoxectBa No 10 MHOxecTBa Q- [1K-4
JlpoOb Kak pe3yiabTaT U3MepeHus JJIMHbI OTPe3Ka.

2. OtHomenue paBeHCTBa JpobOel. IloHsATHE MONOXKUTENIBHOTO paruo- [1K-4

HaJIbHOI'O 4YHcCja.




3. Clio)keHHEe W BBIYMTAHUE TIOJIOKUTEIIBHBIX PAIMOHAIBHBIX YHCEIN. YK-1
CBoiicTBa 3THX ONEPALIHIA.

4, YMHOXKEHUE U JeNICHUE TIOJOKUTENbHBIX PpAlMOHATBHBIX YHCEI. YK-1
CBolicTBa 3THUX OIEpalyil.

5. MuosxectBo Q+ Kak pacumpenue MHoxectBa No (ycioBust). CBoiicTBa I1K-4
MHOecTBa Q-.

6. 3anuch MOJIOKUTEIIBHOTO PAIMOHAIBHOIO YHKCa B BUJIE JECATUYHOMN [1K-4
Jpoou.

7. ANTOpUTMBI apu(METHUCCKUX ONEPAINi CIIOKCHHUS ¥ BBIYUTAHUS HaL YK-2
JECATUYHBIMH JPOOSIMHU.

8. AnTOpuTMBI apu(METUYECKUX ONEpalluidi YMHOKECHUS W JIeJICHUS Hal YK-2
JECATUYHBIMH JPOOSIMHU.

0. BbeckoneuHble nepuoanYecKre AecATUUHbIe Apoou. ObpaiieHue nepu- [IK-4
OJIMYECKHUX Ipo0el B 0OBIKHOBEHHBIE (M 00pATHO).

10. | HeobxomumocTth pacmmpenust MHOkecTBa Q+. [loHATHE MONOXKHUTEIh- [1IK-4
HOTO HPpPAlMOHAIBHOTO 4YHciaa. MHOXECTBO MOJOKUTEIbHBIX [eH-
CTBHUTEJBHBIX uncel Rs.

11. | Apudmernueckue onepanuu B R-. I1K-4

12. [TonoxxuTenpHbIe U OTPULIATEIBHBIEC TEUCTBUTENIbHBIE YKhCiIa. MHOXe- TIK-4
CTBO Bcex aeilicTBuTenbHBIX uncen R. OtHomeHue mnopsaka B R.
Apudmernueckue oneparyn B R.

13. | YucnoBoe BhIpa)KCHUE M €T0 3HAYCHUE. I1K-4

14. | YucnoBble paBeHCTBA, UX CBOICTBA. YK-1

15. | YucnoBsle HEpaBEHCTBA, MX CBOMCTBA. YK-1

16. | BelpaxkeHue ¢ mepeMEeHHOM, ero 00JacTh onpeaeaeHus. ToXIECTBEH- I1K-4
HBIC IPe00Pa30BaHMs BRIPAKECHUH C TepeMeHHON. ToXaeCTBO.

17. | [lonsaTtue ypaBHEHHS C OJHOU MepeMeHHOW. PaBHOcWIbHBIE ypaBHE- YK-1
HUs. TeopeMbl 0 paBHOCHIIBHOCTH YPAaBHEHHM

18. | CucreMsbl ypaBHEHHI C ABYMS MIEPEMEHHBIMU. METO/IbI MX pPelIeHusl. YK-2

19. | IlonsTHe HEpaBEHCTBA C OJHOI MepeMeHHOH. PaBHOCHIIbHBIE HEPABEH- [IK-4
ctBa. TeopeMbl 0 paBHOCHJIBHOCTH HEPABEHCTB.

20. | Buap! anrebpanueckux HepaBeHCTB. CITOCOOBI HX pEIIeHHUS. YK-2

21. | CucteMbl U COBOKYITHOCTH HEPABEHCTB C OJHOM NepeMeHHOH. YK-2

22. | HepaBeHcTBa ¢ IByMs NEPEMEHHBIMH, UX CUCTEMBI. YK-2

23. | llonstue ¢ynkumu. CnocoOwl 3amanus ¢yHkumid. ['paduk GyHKINM. [IK-4
CBoiicTBa YHCIOBBIX (PYHKLHUH.

24. | Ilpsimasi mpOTIOPITMOHANEHOCTD, €€ CBOWCTBA, rpaduk. [Ipumepsr. [1K-4

25. | OOpartHas nponopLUUOHAIBHOCTD, €€ CBOMCTBA, rpaduk. [Tpumepsl. I1K-4

26. | Jluneitnas ¢yHKnus, ee cBOiCTBA, rpaduk. [Ipumepsr. [1K-4

27. | KBagparuunas ¢yHkuus, ee cBoiictBa, rpaduk. [Ipumepsl. I1K-4

28. | IpobHo-nuHeliHas GyHKIHMS, ee CBOWCTBA, rpaduk. [Ipumepsr. I1K-4

2 kypc (4 cemectp) / 2 kype (4 cemecTp)
KoHTpoabHbIe BOMPOCHI /IUIsl TPOMEKYTOYHOI aTTecTannu (K IK3aMeHy)
Ne Bonpoc Koa komneren-
U (COrJIacHoO
PI1]T)

1. W3 uctopum BOZHUKHOBEHUS U PA3BUTHS T€OMETPUHU [1K-4

2. AKCHOMaTHYECKOE IIOCTPOCHUE TE€OMETPHH. [1K-4

3. KoopaunaTtel Ha mpsMoi, ux mnpeoOpa3zoBaHue. PaccrosiHHMe MexXIy YK-1

JIBYMsI TOUKaMH Ha IPSIMOM.




4, Koopaunatsl Ha MI0CKOCTH, UX Mpeodpa3oBaHue. Paccrosiaue Mexmy VK-1
ABYMSA TOYKaMH Ha IMJIOCKOCTH

5. OO6miee ypaBHeHHE NPSAMOW. YpaBHEHHUE MPSMON JIMHUM C YTJIOBBIM YK-1
KOA(QPHUIHEHTOM. YCIIOBUS MapauIeIbHOCTH M MEPIEHAUKYISIPHOCTH
JIBYX NPSMBIX.

6. VYpaBHEHHE IydKa NPSMBIX, IPOXOJALIMX Yepe3 AJAaHHYIO TOUKY. Y paB- YK-1
HEHUE NPSMOM, IPOXOAIIEH Yepe3 IBE 3aJaHHbBIC TOUKU. YTOJI MEKIY
nByMs npsiMbIMu. Touka nepecedenus npsmeix. IIpumepst.

7. [TonsTHe TeoMeTpuveckoil (Gurypbl Ha IJIOCKOCTH. ['eoMeTpuueckue I1K-4
(burypsl, H3ydyaeMbie B MIKOJILHOM Kypce TUTAaHUMETPUH (YTIJIbl, mapa-
JICJIbHBIE U NIEPICHIUKYIISIPHBIE MPSMBIE).

8. I'eomerpuueckue GUTrypsl, U3ydaeMble B IIKOJIBHOM Kypce IJIaHUMET- [IK-4
puu (TPEYroJbHUKH).

0. I'eomerpuueckue GUTrypsl, U3ydaeMble B IIKOJIBHOM Kypce IJIaHUMET- [IK-4
puH (4ETBIPEXYTOJIBHUKH).

10. | 'eomeTrpuueckue GUTyphl, H3ydaeMble B IIKOJIBHOM Kypce IIaHUMET- I1K-4
puu (OKPYKHOCTb, KPYT).

11. | [loctpoeHue reoMeTprUuecKuX (GUryp C MOMOIIBIO IUPKYJS U JUHEH- YK-2
KH. DJIeMeHTapHbIe 33/1a4M Ha mocTpoenue. [Ipumepsl.

12. | Dramnsl pemienus 3a1aun Ha noctpoenue. [lpumep. YK-2

13. | Ilonsatue reomerpuueckoro tena. [IoHATHE MHOTOTPaHHOW MOBEPXHO- YK-1

cTH, MHOTrorpanHuka. Teopema Jlekapra-Diiiepa 0 MHOTOTpaHHHUKAX.
[IpaBusIbHBIE MHOTOTPAHHHKHU.

14. | IlapamienpHOE MPOCKTUPOBAHUE, €TO CBOMCTBA. YK-1

15. | [Ipusma, ee ocHOBHbIE XapakTepucTuku. Buabl npusm. M3obpaxenue [IK-4
IIPU3MBbI HA INIOCKOCTH.

16. | Ilupamuna, ee OCHOBHBIE XapakTepucTUKU. Bumsl mupamua. M3o0pa- [IK-4
KEHHE MMPaMM/JIbl Ha MJIOCKOCTU. Y ceYeHHasi MUpaMua.

17. | uausap, KOHYC, UX XapaKTEePUCTUKU. Y CEYEHHBIH KOHYC.. I1K-4

18. | Cdepa. llap. ITK-4

19. | Iloctpoenue ceueHnit MHOTOTPaHHUKOB MeTo/10M cienoB. [Ipumep. I1K-4

20. | IlonsTHe BenmuuuHBI U €€ n3MepeHus. OCHOBHBIE CBOMCTBA CKAJISPHBIX YK-1
BEJIMYHH.

21. | lnuHa otpeska, ee n3Mepenne. OCHOBHBIE CBOWCTBA JJIMH OTPE3KOB. I1K-4

22. | Ilnomane ¢urypel u ee OCHOBHbIE cBOMcCTBAa. CrocoObl M3MEpeHHUs [1K-4
wioniaau Gurypsl. PaBHOBENMKUE M paBHOCOCTABJICHHbIE (PUTYPHI.

23. | O0bem Tena, ero u3MepeHue. Beruncinenne oobemMa npU3Mbl, apae- [1K-4
Jenunena, TMpaMubl, IMJIMHAPA, KOHYCa, 11apa.

24. | Macca Tena ee U3MEepEHUE W OCHOBHBIE CBOWCTBA. I1K-4

25. | IlpoMexyTKu BpeMEHH, UX U3MEpPEHHE U OCHOBHBIE cBoicTBa. 13 mc- [1K-4
TOPUHU KaJIeHapsl.

26. 3aBUCHMOCTH MEXAY BETMUYUHAMU YK-2

6. YueOHO-MeTOAMYeCKOe M MH(OPMALMOHHOE 00ecnievyeHre TUCHHIIUHBI

a) OCHOBHAasl JIMTeparypa:

1. baBpun, U. 1. Beicmas maremaTuka Jjs Iearorndeckux HampaBiIeHul : yueOHUK JUIs BY-
30B / U. U. BaBpun. — 2-¢ u3x., mepepad. u qorn. — Mocksa : UzparensctBo FOpaiit, 2021. — 568 c.//
SBC «Opaiit»: [DnekTpoHHbII pecypc| — Anpec moctyna: https://urait.ru/bcode/468943

2 opodeeBa, A. B. Bricmias MaTemaTnka Ui TyMaHUTapHBIX HaMpaBJIeHUH : ydeOHUK uis Oa-
kanaBpoB / A. B. lopodeeBa. — 3-e uzn., nepepad. u gon. — Mocksa : M3narensctBo FOpaiit, 2019.
— 401 c. // DBC «lOpaiit»: [DnekTpoHHbIH pecype] — Aapec noctyna: https://urait.ru/bcode/425389



https://urait.ru/bcode/468943
https://urait.ru/bcode/425389

3. MaknaeBa, 3.B. Teopus u TexHOIOTHH 00y4eHHS MaTeMaTHKE: MHOXKECTBO LIEJIbIX HEOTPHU-
[aTeIbHBIX YHCel: yueOHO-MeToaudeckoe mocodue / 3.B. MaknaeBa — Ap3zamac: A® HHI'Y, 2017. —
110c. 15 5k3.

0) MOMOJIHUTE/IbHASA JIUTepaTypa:

1. benommcras, A.B. Metoanka oOydeHHs MaTeMaTHKe B HAYaJbHOW IKOJIC: KYPC JICKIIH:
y4ae0. mocoOue Juisi CTYJASHTOB BhICII. Tef. yueO. 3aBeneHuit / A.B. benommucras - M.: 'ymanwurap.
3. uentp BJIAJIOC, 2016. — 455 c. : un. — ObC «KoHCynbTaHT CTyAeHTa»: [ DNEKTPOHHBIN pecypc]|
— Anpec nocrymna: http://www.studentlibrary.ru/book/ISBN5691014226.html

2. Jamunrep, B. A. Metoauka oOy4eHHsI MaTeMaTUKE B HAYaJIbHOH IIKOJIE: yueOHOe TTocoOune
s By30B / B. A. Jlanmunrep, JI. I1. BopucoBa. — 2-¢ u3j., ucnp. u gon. — Mocksa : M3xareiascTBo
Opaiir, 2021. — 187 c. // OBC «lOpaiit»: [DnekTpoHHBIH pecypc] — Axapec pocryna:
https://urait.ru/bcode/470429

3. KynakoBa, H.C. Marematuka (OOmue TOHATHS MAaTEMAaTHKH): y4eOHO-METOIUYECKOE
nocobue mo kypcy marematuku / H.C. Kynakosa, 3.B. MaknaeBa — Apzamac: A® HHI'Y, 2013. - 157

c. 4 1K3.
4. Cenpix, 1. FO. Beicmas maremartuka A8 I'yMaHUTapHbIX HalpaBiI€HUH : y4eOHUK U
npaktukym mns By3oB / U. 0. Cempix, FO. b. I'pebenmkos, A. 0. IlleBeneB. — Mocksa :

WznarenbctBo FOpaiit, 2021. — 443 c. // DBC «tOpaiit»: [DneKTpoHHBIN pecypc] — Apec A0CTyma:
https://urait.ru/bcode/469277

5. ®enopona, C.B. Teopus u TexHONIOrNM 00yIECHUSI MAaTEMATHKE: OOIIIHE BOIIPOCHI METOIMKH /
C.B. ®enoposa — Apzamac: A® HHI'Y, 2017. — 136 c. 19 k3.

B) NporpamMmMHoe odecrieyenne 1 UHTepHeT-pecypcehl:

JIutieH3MOHHOE TporpaMMHoe obecnieueHue: Oneparrornas cucrema Windows.
JIunensnonnoe nmporpammuoe odecreucuue: Microsoft Office.

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

uH(pOpMaIMOHHO-aHATTUTHYECKas cucTeMa. Azpec aoctyma: http://elibrary.ru/project risc.asp

C60000H0 pacnpocmpansemoe npoZpammHoe obecneuenue:
nporpammuoe obecrnieueHue LibreOffice;
nporpaMmHOe obecrieueHue Yandex Browser;

Dnekmpounvie OudIUOMEUHBIE CUCHEMbL U OUOIUOMEKU:
DnekTpoHHas oubimoreunas cucrema "Jlanw" https://e.lanbook.com/

DnexkTpoHHas oubnmoreunas cucrema "KoncynsTant ctyaenrta” http://www.studentlibrary.ru/
OnekrponHas Oudanoreunas cucrema "lOpaiit" http://www.urait.ru/
DiekTpoHHas OubimoreuHas cucrema "Znanium" http://znanium.com/

dynnamenTanpHas oubanorexka HHI'Y www.lib.unn.ru/
Caiit 6ubmmorekn Apsamacckoro ¢puimana HHI'Y. — Aapec nocryma: lib.arz.unn.ru

ITenarornyeckas ouonmoreka: http://pedagogic.ru/

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

Wznarensckuii oM «IlepBoe centsiopsi»: http://1september.ru/

«Briciiee obpa3oBanue B Poccuny: HaydHO-TIeqarornueckuii sxypHan MuHucTepeTBa 0opaso-
BaHMs M Hayku P®: http://www.vovr.ru/

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



http://www.studentlibrary.ru/book/ISBN5691014226.html
https://urait.ru/bcode/470429
https://urait.ru/bcode/469277
http://elibrary.ru/project_risc.asp
https://e.lanbook.com/
http://www.studentlibrary.ru/
http://www.urait.ru/
http://znanium.com/
http://www.lib.unn.ru/
http://pedagogic.ru/
http://www.pedpro.ru/
http://1september.ru/
http://www.vovr.ru/
http://www.ug.ru/

Pecypc «MaccoBbie OTKpBITBIE OHJaWH-Kypcbl Hrkeropoackoro yausepcurera um. H.U. Jlo-
OaueBckorox» https://mooc.unn.ru/

ITopran «CoBpemennas uudpoBas oOpaszoBarenbHas cpena Poccuiickoit ®enepamumy
https://online.edu.ru/public/promo

7. MaTtepua/ibHO-TEXHHYECKOe o0ecrieueHne THCHUTITHHBI (MOTYJIA)

[ToMerienust MpencTaBIsAOT co00i ydeOHbIE ayIUTOPHH JJIs MPOBEACHUS YUEOHBIX 3aHITHH,
MPEelyCMOTPEHHBIX POrpaMMOii, OCHAIlIEHHbIE 000PY/I0BAaHUEM U TEXHUYECKHUMH CPEJICTBAMU 00yde-
HUS: HOYTOYK, IPOEKTOP, IKPaH.

[TomereHus 11s1 CaMOCTOSATENBHON pabOThl 00YUaIOIIUXCSI OCHAILEHBI KOMIIBIOTEPHON TEXHU-
KOH ¢ BO3MOXXHOCTBIO TIOAKIIOUEHHS K ceTH VHTepHEeT U obecreueHsl TOCTYIOM B 3JICKTPOHHYIO WH-
dhopmarmonHo-o0pazoBarenbHyto cpeay HHI'Y.


https://mooc.unn.ru/
https://online.edu.ru/public/promo

[Iporpamma aucrumnianasl Marematuka cocrasieHa B coorBerctBuu ¢ ®I'OC BO no nHanpasie-
Huro noarotoBku 44.03.01 Tlegarorundeckoe oOpa3zoBaHue (ypoBeHb OakanaBpuara) (mpukaz MuHO-
opnayku Poccun ot 22.02.2018 1. Nel121).

ABTOp(BI):
K.IL.H., IOLICHT ®pososa O.B..

PenienseHT (b1):
K.IL.H., JJOIIEHT ®denopona C.B.

Kadenpa nomkonbsHOTro 1 HayaIbHOTO 00pa30BaHuUs
3aB. Kadenpoi
K.IL.H., JOLIEHT I'yces JI.A.

[Tporpamma omo0OpeHa Ha 3aceaHnu MeToandeckoit komuccuu ot 24.05.2023 roxa, mporokoi NeS5

IIpeacenarens MK IICUXOJIOr0-TIEAArOrn4ecKoro (paxkyibTeTa
K.I.H., JOLIEHT ®pornoa 3.B.

I1.6. a) COTJIACOBAHO:

3aBeayroniuii OndINOTEKOM ®denoceeBa T.A.
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