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1. Mecro nucuumiauHbl (MoayJisi) B crpykrype OOII

Hucnummuaa 51.0.06.02 «MatemaTukay OTHOCUTCS K 00s3aTEIbHOM YacTH 00pa3oBaTeIbHON
nporpamMMmbl HanpasieHus noarotoBku 44.03.01 Ilemarormueckoe oOpa3oBaHue, HANPaBICHHOCTH
(mpodunp) HavansHoe oOpa3oBaHue.

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

1,2, 3, 4 cemecTpax.

2. [lnanupyemMble pe3ybTaThl 00y4eHHs IO JAUCHHUILINHE, COOTHECEHHbIE C IIAHHMpYe-
MBIMH pe3yJIbTATAMHU OCBOEHHSI 00pa30BaTeIbHON NMpPOrpaMMbl (KOMIETEHIUSIMA M UHIUKATO-
PaMH JOCTHKEHHSI KOMIETEH Ui )

Ilnanupyemble pe3yJbTaThl 00y4eHHsI N0 AUCHHUILINHE

Crnioco0eH ocBauBaTh U aHA-
JIM3MPOBATH 6a30Bble HAYYHO-
TeopeTHYeCKHe MpecTaBJIe-
HHSI 0 CYIIHOCTH, 3aKOHOMEP-
HOCTSIX, PHHIIUIAX U 0CO-
0EHHOCTSIX SIBJICHMI U TPO-
11eccOB B NpeIMeTHOii 00J1a-
CTH

CYIIHOCTh, 3aKOHOMEPHOCTH,
NPUHIHIIBL 1 OCOOCHHOCTH H3ydae-
MBIX SIBJICHUIA ¥ TPOIECCOB, 0a30-
BbIC TCOPUH B TIPEIMETHOM 00J1a-
CTH, a TAK)KE POJIb Y4eOHOTO Mpei-
MeTa/00pa3oBaTebHON 00IaCTH B
(hOopMHUPOBaHUH HAYYHOH KapTUHBI
MHPa; OCHOBBI O0IETEOPETHIECKIX
IUCLUUILINH B 00beMe, He00X0au-
MOM IS PELICHUs TPOodeccro-
HAJIbHBIX 3a/1a4.

WIIKP 4.2 YMeeT aHaIM3UPOBaTh
0a30BbIC HAYYHO-TEOPETUICCKUE
MPECTABICHHS O CYIIIHOCTH, 3aK0-
HOMEPHOCTSIX, TIPHHIUIIAX U 0CO-
OGEHHOCTSIX U3y9IaeMBbIX SIBICHUH U
MPOIECCOB B PEIMETHON 00IacTr
3HAHUH.

WIIKP 4.3 Brnazneet pa3auuHbIMU
METO/IaMH aHAaJM3a OCHOBHBIX Ka-
TEropuil MpeaMeTHOI 001acTH
3HAHUH.

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 TOCTPOSHHIO MHOXe-
CTBA LEIBIX HEOTPUIATENbHBIX
yrceN (aKCHOMaTHYECKHUH, Teope-
TUKO-MHO>KECTBEHHBIH);

- CHCTEMBI CUHCIICHUS,

- DIIEMEHTHI TCOPUH ACITUMOCTH;

- pacIIMpeHNe MHOXECTBA LEITBIX
HEOTPHIATENILHBIX THCET;

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

dopmupyemMble (Mo0ayJ110), B COOTBETCTBUH
KOMIIETeHIUH ¢ HHAMKATOPOM [I0CTHKEHUsS] KOMIIETEeHIMU
Haumenosanue
(xon, HNupukarop AoCcTHKEHUSA Pe3ysbTaThl 00y4eHust
% OLICHOYHOI'0 CPeICTBa

COZIepKAHUE KOMIIeTeHIMH 10 JMCLHMILIMHE
KOMIICTEHIINH) (xom, (ZecKpUNTOPBI
coJiepKaHue MHANKATOpa) KOMIIeTeHIIUH)

IIKP-4 WIIKP 4.1 3naet conepxaHue, 3name 6a30BBIC TEOPETHUECKHE

TectupoBanue
YcrHBI onpoc

Ymemo

- 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 Ompe-
JIeTICHUI TTOHSATHIA;

- BBITIOJTHATD JIOTHYECKHIE OTIEPAIIH
HAJT BBICKA3bIBAaHHUSMH U TIPEINKa-
TaMH;

- WJUTIOCTPUPOBATH TEOPETHKO-
MHO>KECTBEHHBII TOJIXO1 K YUCITY U
orepanusM HaJ YUCIaMH ITpUMe-
paMu U3 yueOHHUKOB MaTeMaTUKU
IUTSL Ha9aJIbHBIX KJIACCOB, 000CHO-
BBIBAaTh BHIOOD JCHCTBUS 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
JIEIIMMOCTH, TIPU3HAKU JIETTUMOCTH,
Haxoautk HOJI, HOK;

- pemarth pa3IMYHbBIMA METOJAMH U
Croco0aMu TEKCTOBBIE 3aJ1auu;

- pPallMOHAIFHO BBIIONHATH U 000C-
HOBBIBATh BBIYKMCIICHUS C I[EIBIMU
HEOTPULATENbHBIMH, PALIHOHATb-
HBIMHU YHCIIAMU;

- pemartk 1 000CHOBBIBATh PEUICHUE
ypaBHEHUI1 U HEPABEHCTB C OJHOMN
U ABYMS 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, CTEPCOMETPUICCKHUE);

- YCTaHaBIIUBATh BUJI 3aBUCUMOCTH
MEX/1y BeJIMYUHAMHU.

Brnaoemp HaBbIKaMH, HEOOXO K-
MBIMH JUIS TITyOOKOTO OBIIAICHUSI
CoZiepKaHHeM HavYalbHOTO Kypca
MaTeMaTHKU (HABBIKAMH PEIICHUS
MaTeMaTHYECKHX 3a]1a4; BLIOJIHE-
HUS PallMOHATBHBIX BEIYUCIICHUH ).

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 aHaJM3a,
CHHTE3a U IPYrUX METOJIOB; OCY-
IECTBIIATH IIOUCK HH(POPMALIUH 110
Hay4HBIM POGIJIeMaM, OTHOCSIINM-
sl K Ipo(heCCHOHAIBHON 00J1acTH.

Ymems nproOpeTaTh HOBBIE 3HA-
HUS, OCYIIECTBIIITH IOUCK MaTeMa-
THYECKON HH(OPMALUH, TPOBOAUTH
ee KPUTUYECKHIl aHaIN3 U CHHTE3,
CaMOCTOSITENIEHO NTPHOOPETaTh 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 ONTHMAIBHBIE CITOCOOBI
pelIeHH s TOCTaBICHHBIX 3a/1a4,
UCXO/Is M3 ACHCTBYIONIUX HPaBO-
BBIX HOPM, HMEIOLIMXCSI PECYPCOB U
OTpaHHYEHHH.

Ymems paspabatbIBaTh IIaH,
OTIPEIENATD STAIbl U HANPABIICHUS
paboThl, BEIOUPATH pallHOHATBEHBIC
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

TpynoemiocTs o4yHas ¢popma 3a04Has popma
o0y4eHus o0y4eHus
OO0mas Tpy10eMKOCTh 13 3.e. 13 3.e.
4acoB 110 Y4eOHOMY IUIaHy, U3 HUX 468 468
KonTakTHas pa6ora, B TOM 4HcJe: ayTUTOPHBIE 3aHITHS:
— 3aHATUS JIEKIIMOHHOTO THUIIA 64 4
— 3aHSATUSL CEMUHAPCKOI0 THIA 116 12
KOHTPOJIb CAMOCTOSITEIbHON pabOThI 7 7
IIpoMe:kyTouHasi aTTECTALMSA 117 31
3a4eT, IK3aMeH
CamocrosiTesbHast padoTa 164 414




3.2. ConepxxaHue QM CUMILITHHBI

(cmpyxmypuposannoe no pasdenam (memam) ¢ yKazanuem OmeEeOeHHO20 HA HUX KOIUHeCmed
AKaA0eMUu4ecKux 4acos u 6udbl y4eOHbIX 3aHAMUIL)

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

CamocTosiTe1bHas padoTa
o0yuarowerocs,
Yyacel, B IEPUOJ
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Tema 1. O0O1me MOHATHS MaTeEMa-
THKH.
1. DreMeHTBl TEOPUN MHOMKECTB. 26 25 4 1 8 1 14 22
2. COOTBETCTBHS ¥ OTHOILIEHHS 26 23 4 1 8 14 26
3. DieMeHThl KOMOMHATOPUKHU 22 21 2 1 8 12 18
4. DyIeMeHTH MaTeEMaTHYECKOU 30 34 6 1 10 1 16 31
JIOTHKHU
B Tom yuciie TeKynuii KOH- 1 1 1 1
TPoJib
3auer 4 4
Hroro 108 | 108 | 16 4 34 2 1 1 4 57 97
Tema 2. Llenble HEOTpHULIATENb-
HBIE YHCIIA.
1. Tpu noaxoa K NOCTPOEHUIO
MHO>KECTBa LEJIbIX HEOTPULIA- 28 46 6 10 1 12 44
TENBHBIX YUCEN
2. Anroputmbl. CUCTEMBI CUHC- 26 30 4 8 1 14 28
JIEHUS
3. DneMeHTBl TEOPUH JEITUMOCTH 26 27 4 8 1 14 27
4. TexcToBBIE 3a0aYH 26 30 2 6 1 18 30
B Tom yuciie TeKynuii KOH- 2 5 2 2
TPOJIb
IK3amMeHn 36 9 36 9
Hroro 144 | 144 | 16 32 4 2 2 36 9 58 129
Tema 3. Paciiupenue moHATHS
quca.
1. MHOX€eCTBO IMOJIOKUATEILHEIX 18 25 4 8 1 6 29
PaIMOHAIBHBIX YHCEI
2. MHOXeCTBO JEHCTBATEILHBIX 16 21 4 8 4 24
qucesn
Tema 4. OyHKIHH. YpaBHEHHS.
HepaseHncraa.
1. OyHKIWMH 10 17 2 6 1 2 14
2. YpaBHeHm{. Cuctemsl ypaBHe- 13 17 3 6 4 19
HHUIA.
3. HepasencrtBa. CucTEMSI U CO- 13 17 3 6 4 16
BOKYITHOCTH HEPABEHCTB.




B Tom yuciie TeKynuii KOH- 2 2 2 2

TPO.JIb

IK3aMeH 36 9 36 9

Hroro 108 | 108 | 16 34 2 2 2 36 9 20 95
Tema 5. DneMEeHTHI TE€OMETPHH. 32 51 8 8 2 16 48
Tema 6. Benmunna u ee m3mepe- 29 16 8 8 2 13 45
HHE.

B Tom yuciie Tekymuii KOH- 2 2 2 2

TPO.Jb

JK3aMeH 45 9 45 9

Hroro 108 | 108 | 16 16 4 2 |2 45 9 29 93
BCEI'O 468 | 468 | 64 | 4 | 116 | 12 7 |7 117 31 | 164 | 414

Texynui KOHTPOJIb YCIIEBAEMOCTH PEAIU3YyeTCs B paMKaxX 3aHATUN CEMUHAPCKOIO THIIA.
4., Y4yeOHO-MeTOqHYeCKHE 00ecneUyeHHe CAaMOCTOATEIbHONH padoThl CTY/IEeHTOB

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

Jlnst obecriedeHUs] caMOCTOSTETIBHONW pPabOThl OOYYAKOLIMXCS HCIOJNB3YeTCsS AIICKTPOHHBIH
yrpasisieMblii Kypc «Marematukay https://e-learning.unn.ru/course/view.php?id=3251 , co3nanHbIi B
cucreme AekrporHoro odoyuenuss HHI'Y https://e-learning.unn.ru/.

CamocrosiTenbHas paboTa CTYACHTOB 110 JUCHUILIMHE «MaTeMaTHKa» OCYIIECTBISICTCS B Clie-
AYIOLIMX BUJAX: MOJArOTOBKA K YCTHOMY ONPOCY Ha MPAKTHYCCKUX 3AHATHAX, K KOJUIOKBHYMaM; H3y-
YEHUE OCHOBHOMW M JIOMOJIHUTEIBHOM JINTEPATyPhl; BHIIOJIHEHHE 33/IaHHi TIPU MOJIrOTOBKE K MPAKTH-
YECKHM 3aHSATHSIM, TECTUPOBAHUIO M KOHTPOJIBHBIM paboTaM; aHaIU3 IPOrpaMM U Y4eOHUKOB 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 MPEUIOKEHHBIX 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 (DOPMYJT M aITOPUTMOB.

Ha npakThyeckux 3aHATHSIX paccMaTpUBAIOTCS HanOojice BaKHBIC, CYIIECTBEHHBIE, CIOKHBIC
BOTIPOCHI, KOTOPBIE, KaK CBHJICTSILCTBYET MPEIOIaBaTeNIbCKas MPaKTHKa, HanboJiee TPYIHO yCBauBa-
IOTCS CTyICHTaMHU. [ OTOBUTHCS K IPAKTUYCCKUM 3aHATHSIM HEOOXOAMMO 320 1arOBpEMEHHO.

Tloozomoska Kk ceMunHapcKum (APaKmu4ecKum) 3aHAmusm eKouaem 6 ceos:

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

® p3yYeHHE KOHCIIEKTOB JICKI[Hi, COOTBETCTBYIOIIMX pa3/ieioB y4cOHHKA, y4eOHOTO
ocoous;

®  U3yuyeHHWE [IOMOJIHUTCIBHOW JIUTEPAaTyphl MO TEMe TMPAKTUYECKOTO 3aHATHS C
00s13aTeNIbHBIM KOHCIIEKTUPOBAHMEM MaTepuaya, KOTOPBIA TMOHAIOOUTCS TpU OOCYXKICHHH Ha
ceMuHape.

Tomuume, umo Heob6x00uUMoO:

® BBIKCATh OCHOBHBIC TEPMUHBI U 3aTIOMHHUTD UX JCPUHUIINY;

®  3aMKCHIBaTh BO3HHKIIKE BO BPEMsI CaMOCTOSTEIBHON PabOThI ¢ yueOHHKAMH M HAy4HOM
JIUTEPATyphl BOMPOCHI, YTOOBI 3aT€M Ha CEMHHAPE MOJTyYUTh Ha HUX OTBETHI;

® UMETh MPOJYMaHHbIE U APTYMEHTHPOBAHO OOOCHOBAaHHBIC (POPMYIHPOBKH COOCTBEHHOM
MO3UIIMHU TI0 K&XKIOMY BOIIPOCY TIaHa MPAKTHUECKOTO 3aHATHS;



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

e oOpamarhCs 3a KOHCYNbTallMEeH K MPENoJaBaTeNio NMPH BO3HMKHOBEHUH 3aTPYAHEHUI B
OCBOCHMHU MaTepHaja MpakTHYECKONH pabOThl.

OTBeT Ha MPAKTUYECKUX 3aHATHUAX, HA KOJUIOKBUYMAaX JIIOJKEH YJIOBIETBOPATH CIEIYIOIIUM
TpeOOBAHUAM: B BBICTYIUICHHH U3JIararoTcsl TEOPETUYECKHE MOJXO0/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€HHS] BOIPOCOB PEKOMEHAYETCS KOHCIIEKTHUPOBAHME OCHOBHOM U JTONOJIHUTEIBHOW 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 mMporpaMMbl AUCIUILTAHBI

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), HCIIONB3YHTE MMeYaTHbIC N3IaHHUsI M MICTOYHUKH 3JIEKTPOHHBIX OMOINOTEK
nnu MHTepHeT-pecypcos.

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 M COCTaBbTE IUIAH COOOINCHWSI WM 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
MaTepuaia.

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

[Toka3zarenu pe3yabTaToOB pabOTHI ISl CAMOIIPOBEPKHU:

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

e cBO0OOIHOE BJIaJIeHHE MaTepUaloM COOOICHHSI WM JOKJIa1a;

® 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

AxTuBH3anus yu4eOHOM eATeNbHOCTH U MHAMBUAyalu3alus o0yuyeHHsl MpearnoiaraeT 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 O 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 MaTepuaniaMy o JJaHHOW TeMe, ee 00o0maronmii xapakrep, cpop-
MHUPOBAHHBII Ha ayIUTOPHBIX 3aHATUAX ATOPUTM U3ydeHHs. O0sS3aTeNIbHBIM YCIOBUEM PE3YJIbTaTHB-
HOCTH CaMOCTOSITEJIBHOI'O OCBOEHHS TEMBI (BOIIPOCA) SIBISIETCS KOHTPOJIb BHIITOJIHEHUS 3aJaHUSI.

Bomnpoch! a1 caMOCTOSATENBHOTO U3ydeHUs TeM (BOIIPOCOB) yKa3zaHbl B pabodel 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 3aJaHUN JJIsi 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 3aMUCSIMU B TOW WM UHOU (hopMe (KOHCIIEKT,
TUTaH, Te3UCHI, aHHOTaIus ). [Ipr 5TOM Ba)KHO HE TOJIEKO NMPUBIIEYh 00JIee MIMPOKHIA KPYT JINTEPATYPHI,



HO M CyMETh Ha €€ OCHOBE Pa300paThCs B CTENEHU M3YYEHHOCTH TeMbl. CTOUT BBISBUTH JTUCKYCCHOH-
HbIE BOTIPOCHI, HEpEUICHHbIE MTPOOJIEMBbI, TIOMBITATHCS 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 3aBepiIeHMU M3Y4YEHUs PEKOMEHAYEMOW JIUTEPATyphl MOJIE3HO MPOBEPUTH YPOBEHb CBOUX
3HaHUN C MOMOUIBI0 KOHTPOJIBHBIX BOIIPOCOB AJIsA camornpoBepku. HeobxonuMo BecTH cucteMaTuye-
CKyI0 pa®oTy HaJ JTUTepaTYpPHbBIMH MCTOYHHKaMU. HeoOXoaumMo M3y4yaTh HE TOJBKO JIUTEPATypy, pe-
KOMEHIYEMYIO B JaHHBIX y4eOHO-METOJUYECKUX MaTepHraliaX, HO U HOBbIE, CYIIECTBEHHO Ba)KHbIC U3-
TaHUA 0 KypCy, BBILIEIINE B CBET Mocie ero myonukanuu. [Ipu 3TOM cienyer BbIIENATh HEsCHBIE,
CIIO’KHBIE JIJIS1 BOCTIPUSITUSL BONPOCHL. B 1ensX MposcHeHus MOCIeAHUX HYKHO o0palarhcs K Mpero-
JABaTEIIO.

CamocrosiTe/IbHOE BbINOJIHEHHE IPAKTHYECKHUX 3aJaHNH NIPH OATOTOBKE K 3aHATHUAM,
TECTHPOBAHUIO U KOHTPOJILHBIM padoTam

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 JaHHbIC (OPMYNBI HpPU PEHICHHH 3a/1a4 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 cnmyuae HE0OXOAMMOCTH BOCTIONB3YHTECH CIIPABOYHBIMU 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 JOMHKHO COMPOBOXKIATHCS HEOOXOAMMBIMU MOSICHEHUAMU. PacuérHbie
(dbopMyIIBI IPUBOANTE HA OTAEIBHON CTPOKE, BBIIEISS U3 TEKCTa, C YKa3aHUEM Pa3MEPHOCTH BEITUYMH.
@opmysbl 3anuChIBaiiTe cHayana B oOmeM Buje (OYKBEHHOE BBIPaKEHHE), 3aTe€M IOJACTaBISHTE
YHCJIOBbIE 3HAUYEHUs O€3 yKazaHWs pPa3MEpPHOCTEH, Iocie Yero MPUBEAUTE KOHEUHBIM pe3yabTaT
pac4yE€THOW BEITUYUHBI.

[Tokazarenu pe3ynbTaToB pabOThI ISl CAMOIIPOBEPKHU:

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

® 'PaMOTHOE UCIOJIb30BaHUE POPMYII;

® 'PaMOTHOE HCII0JIb30BAHUE CIIPABOYHON JIUTEPATYPhI;

® TOYHOCTb U MPAaBUIBHOCTh PacyeTOB;

e 000CHOBaHHUE PEIICHUS 3a]a4H.

IloaroroBka K KOHTPOJILHBIM padoTam

KoHTposbHbIe pabOTHI SIBISIOTCS OJHUM U3 00s3aTENbHBIX BUJOB CAMOCTOSTEIbHON pado-
ThI CTYZI€HTOB. Llenbi0 KOHTPONBHBIX paboT SIBIISIETCS BbIpaOOTKA YMEHHUI U HABBIKOB CAMOCTOSTENb-
HOW paloThl; GOPMHUPOBAHUE HABBIKOB PAaOOTHI CO CHEIMAIBHON JUTEPATYpOl U YMEHHs NPUMEHSATh
CBOM 3HAHMSI K KOHKPETHBIM CUTYaLIUSIM.

Meroanyeckue peKoMeH aAUHU

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

2. [TpounTaiiTe TOT e MaTepHal 10 YICOHUKY, 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 nepeckaxure cojiepkaHle H3y4eHHOTO MaTepuaia «CBOMMHU CJIOBAMM».

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

7. OcBOMB TEOpETHYECKMH MaTepuay, NpHUCTyNalTe K BHIIOJHEHUIO 3aJaHHii,
yIIpa)KHEHH; peIIeHHI0 3aa4, pacueTOB CaMOCTOSTeNIbHON padoThl, COCTABICHUIO rPauKOB, TaOIHIIL
U T.J1.



[ToaroToBka K ayAUTOPHOW KOHTPOJIHHOM pabOTEe aHAJOTMYHA MpeAbIaylied ¢gopme, HO
TpeOyeT OoJiee TIIATEIBHOIO M3y4eHHs] MaTepualla 1o TeMe Wi OJIOKY TeM, I/le aKLeHT JAeIaeTcsl Ha
M3ydeHHe PUUYNHHO-CIICACTBEHHBIX CBSI3€H, PACKPBITHIO IPUPOJIBI SIBICHUH U COOBITUN, TPOOIEMHBIX
BOIIPOCOB.

CamocrosiTe/IbHOE BBINOJIHEHHE KOHTPOJIbHOU PadoThl

MeToanuyeckue peKOMeH AU

[ToaroToBka K BHIIOIHEHUIO KOHTPOJIBHON pabOTHI MO TUCHMIUIMHE «MaremaTtuka» Tpedy-
€T aKLIEHTUPOBaHMs BHUMaHMs Ha ONPE/IeIEHUAX, TEPMUHAX, COACP)KaHUU MOHATUH, (popMyrax, 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 00CCTICUCHHEM.

MeTtoauyeckue peKOMeHAAIUH 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 IEPBOrO 3aHATHS o aucuuiuHe. [Ipn
3TOM Ba)XXHO C CaMOI0 Hayaja IUIaHOMEPHO OCBAaWBaTh MaTepHall, PyKOBOJCTBYSICh TPeOOBaHUSIMH,
KOHCIIEKTHPOBATh Ba)KHbIE JUISl PELLICHHUs y4eOHBIX 3a7lady MCTOYHUKH, oOpalarbcs K IpenoiaBaTesto
3a KOHCYJIbTAIMEH 110 HEYCBOECHHBIM BOIIPOCAM.

JUi MOATrOTOBKHU K cllauye 3a4era, SK3aMeHa HeoOXO0UMMO MepBOHAYAIbHO NPOYUTATH 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-
UU. ITO COCOOCTBYET Pa3HOCTOPOHHEMY BOCIIPUATHUIO KAXKIOW KOHKPETHON TEMbI AUCLUILIINHBI.

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

_® TIPOCMOTP NPOrpaMMbl y4eOHOM IUCIUILIMHBL, TIEPEYHS BOIPOCOB K 3a4€TY, IK3aMEHY;
- e 10a00p PEKOMEHJOBAaHHBIX NpENoaBaTejeM UCTOYHUKOB (YIYEOHMKOB, HOPMAaTHBHBIX
IIPABOBBIX AKTOB, IOMOJIHUTEIBHON JIUTEPATYpPHI U T.]1.),
® JCIOJIb30BaHUE KOHCIIEKTOB JIEKIMI, MAaTEPUAIOB 3aHATUI U UX U3yUYCHHUE;
- e KOHCYJIbTUPOBAHHE y IPENOIaBATEI.

Y4eOHO-MeTOoAuYeCKHEe 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 WKAJ OeHMBAHUS Pe3y/JIbTATOB 00y4eHHUs 10 AUCHUILIMHE

B xoze mpoMexXyTO4HOH aTTecTanuy Mo AUCHUIUINHE OCYIIECTBISETCS OlleHKa C(hOPMUPOBaH-
HOCTH KOMITOHEHTOB KOMIETEHIMH (MOJHOTA 3HAaHUI/ Halnu4yle yMEHUI/ HaBBIKOB), T.€. Pe3yJIbTaTOB
oOyueHus1, yKa3aHHbIX B TaOJuIE 1.2 HacTosIel paboyeil mporpaMMbl, Ha OCHOBE OLIEHKH YCBOEHUS
COZIep KaHUs IUCHUTTUHBI.

O06o0061mieHHas oleHKka c(hOPMHUPOBAHHOCTH KOMIIOHEHTHOTO COCTaBa KOMIIETEHIIMM B XOJ€
MIPOMEKYTOUHOM aTTECTAIlMH 110 AUCLUILIMHE TPOBOJIUTCS Ha OCHOBE y4eTa TeKyIIel ycrieBaeéMOCTH B
X0l OCBOSHWSI TUCIUIIIMHEI U y9eTa pe3ysibTaTa Cadd MPOMEXYTOUYHON aTTeCTalny.

BrlsiBieHHBIE IPU3HAKM HEC(OPMHUPOBAHHOCTH KOMIIOHEHTOB (MHIUKATOPOB) XOTS ObI OJHOU
KOMIICTEHIIH HE TO3BOJISIOT BBHICTABUTh WHTETPHPOBAHHYIO TIOJIOKHUTEIHHYIO OIIEHKY COPMHPOBaH-
HOCTHU KOMITETEHIIUI ¥ OCBOEHHSI JUCIMIUIMHBI Ha IAaHHOM 3Tare 00y4eHusl.

O06o0meHHas oneHkKa chOpMUPOBAHHOCTH KOMIIOHEHTHOTO COCTaBa KOMIIETCHIIUN Ha MpoMe-
KYTOYHOM aTTeCTallMu, KOTOpasi BHOCUTCS B 3a4€THO-IK3aMEHAIIMOHHYIO BEIOMOCTb IO JUCLUILIMHE
Y 3a4€THYIO KHHKKY CTYACHTA, OCYIIECTBISIETCS TIO CIIEAYIONICH OIIEHOYHOH IIIKaJe.


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

IIkana oueHKH C(POPMUPOBAHHOCTH KOMIIOHEHTHOI'0 COCTABa KOMIIeTEHIM A

Ha l'[pOMG)KyTO'lHOi;I aTrecranmmuu

Onenka YpoBeHb NOATOTOBKH
OTmuaHO c(hOpMHPOBAHHOCT KOMIIOHEHTHOT'O COCTaBa (MHAMKATOPOB) KOMIETCHIIMH COOTBET-
CTByeT TpeOOBaHMSAM KOMITETCHTHOCTHONW MOZIENH OYyIymIero BBHITYCKHHKA HA JaHHOM
sTare o0y4deHwns, OCHOBaHHBIM Ha TpeboBaHmIXx GI'OC BO mo HampaBieHHIO ITOATOTOB-
KH, CTYJICHT TOTOB CaMOCTOSITENIFHO pellaTh CTaHAapTHHIE U HECTaHAAPTHEIE IMpodeccuo-
3auTeHo HaJIbHBIC 33Ja9d B IPEAMETHOW 00JaCTH MUCIMIDIMHEI B COOTBETCTBHU C THUIIAMH 3a1ad
po(heCCHOHATBHON IEATEILHOCTH OCBANBAEMOI 00pa30BaTEIBHOM MPOTPaMMBbI
Xopowo c(hOpMUPOBAHHOCTh KOMIIOHCHTHOTO COCTaBa (MHIMKATOPOB) KOMIICTCHIMI COOTBET-
CTBYeT TpPcOOBAHUSM KOMIICTCHTHOCTHONH MOJETM OYIYIIEro BBITYCKHHKA HAa JAHHOM
sTane o0y4yeHus, oCHOBaHHBIM Ha TpeboBanusx GI'OC BO mo HampaBiIeHHIO MOJITOTOB-
KH, HO CTYICHT TOTOB CAMOCTOSTEIIFHO PEIIaTh TOJIBKO PA3IMYHbIC CTAaHIAPTHBIC podec-
CHOHAJIBHBIC 33/1a4¥ B MPEAMETHON OOJACTH JAUCIUILIMHBI B COOTBETCTBHH C TUIIAMH 3a-
Jiad Ipo(eCcCHOHANBEHON AEATEIEHOCTH OCBAaBAEMOM 00pa30BaTEIbHOM MPOTrPaMMEbI
YnornetBopu- | chOPMUPOBAHHOCTH KOMIIOHCHTHOTO COCTaBa (MHAMKATOPOB) KOMIICTCHIIUI COOTBETCTBY-
TEJIbHO €T B IIeJIOM TpeOOBaHUAM KOMIIETEHTHOCTHOW MOJIENH OYAyIIero BEITYCKHUKA Ha JAaHHOM
sTare o0y4deHwus, ocHoBaHHBIM Ha TpeboBaHmsIXx ®I'OC BO mo HampaBIIeHHIO IMOATOTOB-
KH, HO CTYIEHT CIIOCOOCH pellaTh JIMIIbF MHHAMYM CTaHIAPTHBIX MPOo(ecCHOHAIbHBIX
3aad B MPEIMETHON 00NaCTH AUCIUILINHEI B COOTBETCTBUH C THIIAMH 3a/1a4 Ipodeccro-
HAJIBHOW JESTEIFHOCTH OCBaBaeMOll 00pa30BaTEIbHON MPOTPAMMEI
He 3aureno | HeymoBneTrBo- | chopMHpOBaHHOCTH KOMIIOHEHTHOTO COCTaBa (MHINKATOPOB) KOMIICTEHITHI HE COOTBET-
PUTEIIBLHO CTBYET TPeOOBAHUSIM KOMIICTCHTHOCTHON MOJICIH Oy yIIETO BHIMYCKHUKA HA TAHHOM
sTane oOydeHus, OCHOBaHHBIM Ha TpeboBanusax ®I'OC BO mo HampaBiaeHHIO MOITOTOB-
KM, CTYACHT HE TOTOB pemarh NpodecCHoHaNbHbIC 33/1a41 B IPEMETHOM 00J1acTH TUCIu-
IUIMHBI B COOTBETCTBHHU C THUIAMHU 33124 IPO(eCCHOHANBEHOMN JIESITENbHOCTH OCBAaUBaEMOi
00pa3oBaTesbHO NPOrpaMMBI
Ixana OLICHUBAHUA cq)Ole/Ip()BaHHOCTI/I KOMIICTCHIIUU
YpoBennb
copmupo- HeY/I0BJIETBOPHTEJILHO YAOBJIETBOPHTEILHO XO0po1o OTJIMYHO
BAaHHOCTH
KOMIIETCHIIMHU
(MHIMKaTOpa He 3a4TeHO 3a4YTeHO
MOCTHKEHHUS
KOMIEeTEeHIHH)
. . YpoBeHb 3HaHUiT B 00beMe, YporeHb 3HaHUI B 00B-
YPOBCHL 3HAHWHU HUXEC MH- MuHIMAIIFHO JOOIMYCTUMBIN
. 3 COOTBETCTBYIOILEM [IPO- eMe, COOTBETCTBYIOLIEM
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 YMEHHUS,
IIpu pemennu crangapTHBIX OCHOBHBIE YMEHHUSI, pEIIEHBI
OCHOBHBIC YME€HMS, PEHICHBI PEUIEHBI BCE OCHOBHBIC
3a71a4 HE IIPOACMOHCTPUPO- BCC€ OCHOBHBIC 3a/1a4H C
YMmenusi TUIIOBBIC 3aJa4u C HETPY- 3aJa4M C OTACJIbHBIMHA
- BaHbI OCHOBHBIC YMCHUA. Herpy6I>IMPI OHII/I6K3.MI/I,
OBIMH OI_HI/IGKaMI/I, BBITTOJI- HECYIICCTBCHHBIMU
HNmenu mecto pr6LIC BBITIOJTHCHBI BCC 3aJ1aHHUs, B
HCHBI BCC 3aJlaHMs, HO HC B HCI04YCTaMHU, BBITIIOJIHE-
OIIIMOKH. [IOJIHOM 00beMe, HO HEKO-
IIOJIHOM O0BEME. HBI BCC 3aIaHUs B I10JI-
TOPBIC C HEAOUCTAMU.
HOM o0BeMe.
[Ipu pemieHuu cTaHAapTHBIX . [TponeMoHCTpUpPOBaHbI
PP f1ap Mmeercss MUHMMaIbHBIN [TponemMoHCTpUpPOBaHbI Pon Tbrp
3aa4 HE IPOAEMOHCTPUPO- HAaBbIKU ITPU PECIICHUU
HaBbiku Ha0Op HABBIKOB IS pele- 6a30BbIC HABBIKH TIPH pe-
- BaHBI 0a30BbIE HABBIKH. 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 OlleHUBAHHUSI Pe3yJIbTATOB 00y4YeHHs 10 JUCHUIIMHE

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




Onenka «xopoumo» — 60-79% npaBUIEHBIX OTBETOB.
OrneHKa «ya0BJAeTBOPUTENbHO» — 40-59% npaBUIBHBIX OTBETOB
OrneHka «HeyA0BJIeTBOPUTENbHO» — MeHee 40% mpaBUIBHBIX OTBETOB.

KpuTepuii oieHKH KOHTPOJIbHOH PadoThI

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

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

OlieHKa «y/10BJIETBOPUTEJIBHO0Y» CTAaBUTCS 3a BBIITOJIHECHHE HE MeHee 25%-45% oT o01iero kKo-
JINYECTBA 3aJJaHui Oe3 3aMeUaHMii.

OlLieHKa «HEeY0BJIeTBOPUTEIbHO» CTaBUTCS 3a BBIMOJHEHHE MeHee 25% oT o01ero Kojuye-
CTBa 3aJaHHM.

Kpurepun oueHku 3ajaHuii 1J1s1 CAMOCTOATEILHON PadoThI

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

OreHka «xopouo» — padboTa YaCTUYHO PaCKPBIBAET OCHOBHBIE BOIIPOCHI, CTYJICHT OTBEYAET Ha
AOHNOJHHUTCIBHBIC BOIIPOCHI NPECIOAABATCIIA U CTYACHTOB (HpI/I IIOKJIaI[e), HO IIpH 53TOM Ja€T HC YCTKUC
OTBETHI, 0€3 JJOCTATOYHOMN UX apryMEHTAIIHH.

OrieHKa «y/I0BJIETBOPUTEIBLHO» — paboTa B OOIINX YepTax pacKphIBACT OCHOBHBIE BOIIPOCHI,
[P OTBETAX Ha JIOTIOJIHUTEIBHBIC BOIIPOCHI CTY/ICHT ITyTaeTCsl B OTBETAX, HE MOXKET JIaTh MOHATHBIN U
apryMEHTUPOBAHHBIN OTBET.

OreHKa «Hey10BJIeTBOPUTEIbHO» — pad0Ta HE paCKPBhIBAET OCHOBHBIE BOIIPOCHI, TPH OTBETaX
Ha JOMOJJIHUTCIILHBIC BOIIPOCHI CTYJACHT IIYTACTCA B OTBETAX, HC MOXCET JaTh HOHATHEIA U
apryMEHTUPOBaHHBINA OTBET.

Kpurtepun ycTHOro oTBeTa CTYIHTA

OneHka «OTJMYHO» BBICTABIIAETCS, KOTJa CTYIEHT INIYOOKO M HPOYHO YCBOWJI BECh IpO-
IPaMMHBIM MaTepuall, NCUEPIbIBAIOLIE, TOCIEA0BATEIbHO, TPAMOTHO M JIOTMYECKH CTPOMHO €ro u3ia-
raer, He 3aTpYAHSETCS C OTBETOM IPU BUAOW3MEHEHUHU 3aJlaHusl, CBOOOJHO CHPABISAETCS C CUTyalu-
OHHBIMHU 3aJIlaHUSIMM, NPABUILHO OOOCHOBBIBAET NMPHUHSTHIE PEIICHUS, YMEET CaMOCTOSATEIbHO 0000-
1aTh U U3JIarath MaTepua, He JOIMyCcKas OLIMOOK.

Onenka «XOpomIo» BBICTABISAETCS, €CIM CTYAEHT TBEPAO 3HAET NPOTrPaMMHBIN MaTepuall,
IPaMOTHO M IO CYIIECTBY M3J1araeT €ro, He JIOMYCKAeT CYLIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BO-
IIPOC, MOXKET MPaBUWIBHO NPUMEHATh TEOPETUUECKUE MOJIOKEHHS U Ba/leeT HEOOXOUMbIMH yMEHHUsI-
MU ¥ HaBBIKAMHM IIPH BBIIIOJIHEHUU aHAJIMTUYECKUX 3aJJaHUil.

Onenka «yI0BJIETBOPHUTEIBHO» BBICTABIISIETCS B TOM CIy4ae, IPU KOTOPOM CTYIEHT OCBOMII
TOJILKO OCHOBHOM MaTepuall, HO He 3HAeT OTAENbHBIX JeTaliell, 10MyCKaeT HETOUHOCTH, HEAOCTATOYHO
NpaBUJIbHBIE (POPMYITMPOBKH, HAPYIIAET MOCIEI0BATEIBHOCTD B U3JI0KEHUU IPOTPaMMHOI0 MaTepua-
J1a ¥ UCTIBITHIBAET 3aTPYAHEHUSI B BHIITOJIHEHUH MPAKTUYECKUX 3a/1aHUH.

Onenka «HeyJAOBJICTBOPHUTEJBbHO» BBICTABISETCS CTYAEHTY, OTBET KOTOPOTO COAEPKHUT CY-
IIECTBEHHbIE MPOOEbl B 3HAHUM OCHOBHOI'O COJIEpKaHUS yueOHOW MPOrpaMMbl JTUCHUIUIMHBI U HE
YMEIOILIETO UCII0JIb30BATh MTOJIyYE€HHbIE 3HAHWS IPU PELIEHUH TPAKTUYECKUX 3a1a4.

5.3 TumoBble KOHTPOJIbHbIE 32IaHUS WJIM HHbIE MAaTepHAaJIbl, HEOOX0AMMBbIe 115 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




1Jis1 oneHKH copmupoBanHocTu KomnereHunu [KP-4

Tema 1. «O01mMe NOHATHD)

1. [TonsTe MHOXeCTBa. DJIeMEHT MHOKecTBa. KoHeuHoe, 0eCKOHEYHOE, MyCTO€ MHOXKECTBO.
[Tpumepsl. YncnoBbie MHOKeCTBa. CriOCOOBI 3a1aHUsT MHOXKECTB. [Ipumepsl.

2. OtHolLIEHUs MEXIy MHOXecTBamu. [[uarpammel Ditnepa-Benna. YHuBepcalibHOE MHOXe-
CTBO.

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

4. JlekapToBO TpOM3BeICeHUE NBYX MHOXecTB. CBOICTBa AekapToBa mpou3BeneHus. M3o0pa-
YKEHUE JeKapTOBa MPOU3BEACHUS ABYX YUCIOBBIX MHOKECTB Ha KOOPANMHATHOM IJIOCKOCTH.

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

6. Pa3buenne MHOXXeCTBa Ha IepeceKaronIrecs: Kiacchl ¢ MOMOUIbIO OJHOTO JBYX U Oolee
cBoricTB. Knaccudukanuu.

7. COOTBETCTBUE MEXAY dJIeMEHTaMHU JIBYX MHOKecTB. CriocoObl 3a/1aHusi COOTBETCTBHH. ['pad
u rpaduk coorBeTcTBUsA. COOTBETCTBUS OOPATHOE M MPOTHUBOIOIOKHOE TAHHOMY.

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

9. OTHolIEHUS MEXTY dTIEMEHTaMH OAHOT0 MHOKecTBa. CriocoObl 3a1aHus oTHoeHu. CBOH-
CTBa OTHOIICHUH: pe(pIeKCUBHOCTh, CHMMETPHYHOCTD, aHTUCUMMETPUIHOCTD, CBI3HOCTD.

10. OTHOIIEHNE SKBUBAJICHTHOCTH, €r0 CBsI3b C pa30MEeHHEeM MHOKECTBa Ha Kiacchl. OTHOIIIe-
HU NOPSAAKA. YTIOPSTOYEHHBIE MHOXKECTBA. JIMHEMHBIN MTOPSIOK.

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

12. Pa3MernieHus ¢ MOBTOPEHUSMH U 03 TOBTOPeHHA. BBIBOJ (GOpMYIIbI UnCIa pa3MEIICHHN.
Pemenue 3agay.

13. TlepecTaHOBKHM C MOBTOPEHUSMHU U 0e3 MOBTOpPeHUI. BBIBOJ (hopMyIIbl Umcia TIepecTaHo-
BOK. Pemienue 3aaau.

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

15. O6bem u conepkanue noHatuid. Onpenencaue moHATHH. CTPyKTypa ompeneicHus depes
PO ¥ BUAOBOE OTIIMYUE.

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

17. Ilonarue npenukara. O6siacTh onpeaeneHuss 1 MHOKECTBO UCTUHHOCTU mpeaukara. [Ipu-
Mepbl. Onepanuu Ha npeaukaraMu. MIX MHOKeCTBa HCTUHHOCTH.

18. OTHOIIEHUS TOTUYECKOTO CIEIOBAaHUS U PaBHOCUIBHOCTH HA MHOXECTBE MPEIUKATOB.

19. Ctpykrypa Teopem. Bunbl Teopem.

20. CrtocoObl MaTEMaTUYECKUX J0Ka3aTeIbCTB.

Tumnosbie TeCTOBBIE 32 JaHUSA
1Jis1 oneHKH copmupoBanHocTu komnerenunu [NKP-4

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

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

HANB={x/xe Aux € B}. 2)ANB={x/x e Aum X € B}.

3)ANB={x/xe Aux ¢ B}. 4 ANB={x/x¢g¢ Aux € B}.

2. MHOxecTBa A U B Ha3bIBalOTCs paBHBIMU, €CIIU

1)(V x € B) x € A.

2)(V xeA) xeB.

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

4) MHuoxectBa A 1 B uMeroT 00111e 2IeMEHTHI.

3. 13 12 cnoB myxckoro poaa, 9 xenckoro u 10 cpegHero poaa MOXHO BBIOpATh IO OJHOMY
CJIOBY KaXJIOTO POJia CIETYIOIIUM KOJIMYECTBOM CIIOCOO0B

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

4. Ecin n3 100 yyamumxcs, U3y4aronix aHTTIUHCKUN 1 HEMEUKUH S3bIKH, 85 U3y4aroT aHIJINN-
CKHii, 45 — HEMEIIKHH, TO 00a s3bIKa U3YYAIOT CJIEAYIONIEee KOJTUISCTBO YETTOBEK



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

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

1) 4eThIpeXyroJbHUK; 2) MHOXECTBO YETHIPEXYTOJIBHUKOB; 3) NIPSIMOYTOJIbHUK;

4) MHOXKECTBO MPSAMOYTOJILHUKOB; 5) MHOKECTBO Mapajljie]IorpaMMoB;  6) mapasuieIorpaMm;

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 — ncTUHHO.

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 UCTUHHOCTH nipeaukaTta A(x) A B(X) sBseTcss 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 Tpeaunkara A (x): «B cioBe x — dersipe OyKBbI» Ha MHOXECTBE
MMEH CYIIECTBUTEIbHBIX MPUHAJUICKAT CIIOBA!

1) nanma; 2)namna; 3) nuTe; 4) wmTh; S5) NOBUTH; 6) Kpyr;  7) yTpo.

2. Cpenu ciaenyronmx MpeioKeHHH BICKa3bIBAHUAMU SIBIISIOTCA. . .
1)2at4=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 610Kka émecmo mMHO20mMouUs 6CMABbIME NPABUTbHBIE OMNEEMbl

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

2. MHOECTBO BCeX 00BEKTOB, 0003HAYaEMBIX OJHUM TEPMHUHOM, Ha3bIBACTCA. . .

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

TunosBble 3a1aHus A KOHTPOJIbHBIX padoT
1Ji51 oueHKH cpopmupoBanHocTu komnerenunii [TKP-4

1. M3o0pa3ute HA YUCIOBOI MPSAMON M 3aMMIIUTE MPH MOMOIIM HEPABEHCTBA O0BEAMHEHHUE,

IIepecedyeHmne U pasHOCTh MHOXKECTB A 1 B, eciu:

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. 300pa3ure Ha KOOPAMHATHOH IJIOCKOCTH AJIEMEHTHI JIEKapTOBa MPOU3BEICHISI 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];

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

3. U3 muoxecta P={1, 2, 3,4, 5, 6, 7, 8, 9} Bernemmm nogmuoxectsa A, B, C. Boisicaure, B
KaKoM CJIyJae MpOou30IUI0 pa3dnueHrne MHOKeCTBa P Ha Kiacchl:

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 JIJIS CIIEAYIOIIUX BBICKA3bIBAHUI:
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 AeTuTcs Ha 2», B(X): «uucno x genmurcsa Ha 3», C(X):
«aucio x genutcs Ha 4», D(X): «aucio x penurces Ha 6», E(X): «uaucio x genmurcs Ha 12». OnpenenuThb

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)).
JI51 oleHKH copMupoBaHHOCTH KomneTeHunid YK-1

6. U3 80 mkonpHuKOB 40 urpart B 6acker6on, a 50 — B Boyeit6o0:1, npudeM 27 MIKOJILHUKOB
urparoT u B 6ackeTOos1 U B Bosei00s. CKOJIbKO IIKOJIBHUKOB UTPAIOT XOTS Obl B OJHY U3 3TUX HUTrp?
CKOJIbKO HIKOJBHUKOB UTPAIOT JUIIb B OJIHY U3 ATUX UTP?

7. CKOJIBKO CJIOB, COCTOAIIUX M3 5 OYKB, MOKHO 00pa3zoBath U3 32 OykB andaBuTa, eciid OyK-
BHI B CJIOBaX a) MOBTOPSIOTCS; 0) HE MOBTOPSIOTCSA?

8. CKOJNBKUMU CIIOCOOaMH MOKHO COCTaBUTh TPEXIBETHBIN (pyar (Tpu ropu30HTANbHbIE MOJIO-
CBI PA3JIMYHBIX I[BETOB), €CIIM UMEETCS MaTePHAll MATH PAa3TUIHBIX [[BETOB?

1 kypc (2 cemectp) / 1 Kype (2 cemecTp)
Tumnosbie BONPOCHI 1JIs1 YCTHOIO OIIPOCA
1Jis1 oneHkH cpopmupoBanHocTu komnereHunu [KP-4

Tema 2. «Ilesble HeOTPULIATEIBHbIE YHCJIAY»

1. AkcuomaTtuueckuil MeTos noctpoeHus: teopun. Axkcuomatuka Ileano. Ilonstue HaTypaib-
Horo yucia u MHOxecTBa N. Meron marematnueckoit uuaykuuu. [Ipumepst.

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

3. AKCHMOMaTHUYECKOE OIpe/esieHNe YMHOXKEHUSI HaTypalbHbIX ymcen. [loctpoenne Tabmuibt
YMHOXEHHS OJJHO3HAYHBIX HATYpPaJIbHBIX YMCEJl. 3aKOHBl YMHOKEHHUS.

4. [Tonsitue otHoeHus «MeHble» Ha MHoxkecTBe N. Ero cBoiictBa. CBolicTBa MHOXkecTBa N
(OeCKOHEYHOCTb, AMCKPETHOCTb, YINOPSAJOYEHHOCTb, CYIIECTBOBAaHME HAMMEHBIIEro 3jeMeHTa). Mo-
HOTOHHOCTb CJIOXEHHS U YMHOXKEHHUSI.

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

6. [lenenue Ha MHOkecTBe N. CyliecTBoBaHue U eqMHCTBEHHOCTh yacTHOro Ha N. IlpaBuia
JCJICHMUS.

7. MuoxectBo No. HeBo3moxxHoCTb fenenus Ha 0. Jlenenue ¢ octaTKkoM.

8. Orpe3ok HaTypasibHOTO psiia. Ero cBoiicTa. [lopsakoBbie U KOJTUYECTBEHHBIC HATYPAITBHBIC
gucina. Cyer.

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

10. TeopeTHKO-MHOKECTBEHHOE ONpECNICHHEe CyMMBI IEJBbIX HEOTPHUIATEIbHBIX YHCEO
(.H.4.). CBoticTBa cioxxenus B N.

11. TeopeTHKO-MHOXECTBEHHOE OIPENEICHUE PAa3HOCTU I.H.4. TeopeTHKO-MHOKECTBEHHBIN
CMBICJI TIPaBUJI BbIuUTaHUsL. OTHOIIEHUS «OOJIbLIE HA...», «KMEHBIIIE Ha ...».

12. TeopeTHKO-MHOXECTBEHHOE OIpe/esieHHe MpOon3BeAeHUs 1.H.4. CBOHWCTBA yMHOXXEHHS B
N. OnpeneneHne Npou3BeIeHHs Yepe3 CYMMY, €r0 TEOPETUKO-MHOXKECTBEHHBINH CMBICIT.

13. TeopeTHKO-MHOKECTBEHHOE OIPENeIeHHe YacTHOTO I.H.4. TeopeTHKO-MHOKECTBEHHBIH
CMBICIT TIpaBuII JeneHust. OTHOIICHUS «OO0JIbIIE B. ..», KMEHBIIE B ...)».

14. HatypaibHOE YUCIIO KaK pe3yjabTaT U3MEpPEHUs BeIUYUHbI. CMBICT apU(PMETHUECKUX OIle-
panuil HaJ HaTypaJbHBIMH YMCIIAMH, SIBJSIFOIIMMHUCS PE3YJIbTaTOM U3MEPEHHUS BETUYHHBI.

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

ze.

16. [TonsaTHe cuctembl cuncieHus. [103uIMOHHBIE ¥ HEMTO3UIIMOHHBIE CUCTEMBI cuciieHus. Jle-
CATUYHAsl CHCTEMa CUUCIEHMs (A.c.C.). 3amuch U Ha3zBaHue uucen B J.c.c. CyllecTBOBAaHUE M €IUH-
CTBEHHOCTb JECATUYHOM 3allMCH HAaTypalbHOro uyncia. CpaBHEHUE YuCel B J1.C.C.

17. Anroput™msl apudmMeTHUecKux JecTBU HAJl HaTypaJbHBIMU YMCIIaMH B [1.C.C.

18. 3amucek u Ha3BaHWE YMCENl B TIO3MIIMOHHBIX CHCTEMaX CYMCIICHUS, OTIIMYHBIX OT JEeCATHY-
HOM. CpaBHEHUE YHCEN B P-UYHON CUCTEME CUUCIIEHUS.



19. Tlepexox OT 3amucy Y¥CeN B J.C.C. K €ro 3alKiCH B P-WYHON CUCTEME CUMCIICHHS B O0paTHO.
Apudmernueckue I1eUCTBUS B P-UYHON CUCTEME CUUCIICHHS.

20. Otnomenue nenmumoctd Ha No, €ro cBOHCTBA.

21. JIenmuMOCTh CyMMBI, pa3HOCTH, TIpou3BeaeHus Ha No.

22. Ilpuznaku nenumocty. O0muii npusHak nenumocty Ilackas.

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

24. OcHoBHas Teopema apupmMeruku. KaHoHnueckoe npecTaBlieHne HaTypalbHOTO YKcIa.

25. HO/I m HOK, ux cBoiicta. Bzaumocss3zs HOJl 1 HOK HaTypanbHBIX YUCEIL.

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

27. Tlonsatue TekcToBoi 3anaun. CTPyKTypa TEKCTOBOW 3a/1a4yu. MeTobl M CIIOCOOBI pelieHuUs
TEKCTOBBIX 33]1a4.

28. DTanbl peuieHus: TEKCTOBOM 3aa4u, MPUEMBbI UX BBIITOJIHEHUS.

29. Bujibl TEKCTOBBIX 3a/1a4.

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

TumnoBbie TeCTOBBIE 32 IaHUS
1J1s1 onleHKH copmupoBaHHocTu komnereHunu [KP-4

B 3a0anusx 1-co 6noka evibepume 00un npasuIbHbliL OMeem.

1. OObeKTHl U OTHOUICHHMSI, HEOMPEILIsIeMbIE TIPU aKCMOMAaTUYECKOM TMOCTPOSHUU MaTeMaTH-
YECKON TEOpUHU —

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

2. CloXeHHEeM HaTypalibHBIX YUCEIl Ha3bIBaeTCs alreOpandeckast oreparus, onpeaeacéHHas Ha
MHOKECTBE HATYPaJbHBIX YHCEN 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. CumMBonHMYecKasl 3alUCh MPABOTO JUCTPUOYTHBHOTO 3aKOHA YMHOXXCHHS OTHOCHTEIHHO
CJIO’KEHUSI BBITJISIIUT CIIEAYIOIIUM 00pazom

Da-(b-c)=(a-b) c. 2)(Vab,c eN)a-(btc)=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, npuuém0< 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 IMO3UINIA HATYPaJIbHOE YUCIIO €CTh

1) cBOMCTBO Kj1acca KOHEYHBIX PABHOMOIIIHBIX MHOKECTB,;

2) oOuiee cBOMCTBO Kj1acca KOHEYHBIX PAaBHOMOIIIHBIX MHOXKECTB;

3) ob1uee cBOMCTBO Ki1acca KOHEYHBIX MHOXKECTB,;

4) ob1iee CBOMCTBO Kj1acca paBHOMOIIHBIX MHOXKECTB.

7. Ilyctb a = N(A) 1 MHOXECTBO A pa30MTO Ha MOJMHOXKecTBa. Ecnu b — ymcno noaMHokecTB
B pa30MeHNH MHOXKECTBA A, TO YaCTHBIM YHCEN a ¥ D Ha3bIBaeTCs

1) 4McI0 37€MEHTOB KaKJOro IMOJAMHOMKECTBA, NMPH YCIOBUH, YTO MOJAMHOKECTBA MOMApHO
HETIePECEKAOIINECS] PABHOMOIIIHBIE. 2) YHCIIO TMOJAMHOKECTB B 3TOM pa3OMEeHHH. 3) YHCIIO JIEMEHTOB
KaX/0T0 TOAMHOXKecTBa.4) YHCIO TIOJAMHOXKECTB B JITOM pa30MEHUH, TPU YCIOBHM, 4YTO
MOJIMHOKECTBA TIOMTAPHO HENIEPECEKAIOIINECs] PABHOMOIIIHBIE.

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

1) npousBenenue yncen 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 aBy3HauHOTO ymcia paBHa 16. Eciau w3 3TOro ymciia BEIYECTh YHCIIO, 3allH-
CaHHOE TEeMH ke IMdpamMu, HO B3ATHIMH B OOpaTHOM MOpSAKE, TO Mojaydutcs 18 . DTo uwmcio:

1) 79 2) 97 3) 88 4) 99 5) 63
11. Beipaxenue 6-10%+5-10 + 1 sBaseTcs 3aMMChIO YNCIHIA:
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) COCTAaBHBIMH; 3) IPOCTHIMU; 4) COKPATUMBIMU; 5) KAHOHUYECKUMU.

13. K Heno3umoHHBIM CHCTEMaM CUHUCIICHHUS] OTHOCUTCS

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

3) ABeHaaUATEpUYHAs CUCTEMa CUUCIICHHUs;4) IIeCTUIECITEpUYHAs CUCTEMA CUHCIICHHUS.

14. SI3bIK 171 HANMEHOBAHUS 3alMCH YHCETT M BBITIOJIHEHUS JCHCTBUIA HAJl HUMHU, HAa3bIBAIOT

1) MHOXECTBOM; 2) CHCTEMOM CUUCIICHHUS;

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

B 3a0anusx 2-20 b610ka evlbepume 6ce npasuiibHvle 8apUAHMbL OMBEMO8.

1. YToOBI MOXY4HIIOCH YHCIO, Aensmeecs Ha 3, B yucio 179* Bmecto * HE0OX0auMMoO mocCTa-
BUTH IHDPY N1 22 33 4) 4 5)5

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

2. Uz uudp 1,4, 5, 0, 6 MOKHO COCTaBUTH CIIEYIOIINE YETHIPEX3HAYHBIC YHCIIA, KAXKI0€ U3 KO-
TOPBIX JAenuTcs Ha 12:

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

B 3a0anusx 3-eo 610Kka émecmo mMHo20mouus 6cmagvme npasuibHble 0meenvl

1. Ecnu oaMH M3 MHOXUTENEH YBEJIMYUTh B 2 pa3a, a BTOPOH OCTaBUTH 0€3 M3MEHEHHUS, TO
MIPOU3BE/ICHUE ...

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

3. Eciu ipu enenuu uncen a u b Ha 45 mosyvaercst OMH M TOT e octatok 30, TO mpH Jee-
HUM dnciia a + b Ha 45 mosyvaeTcs OCTaTOK paBHBIA ...

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

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

Tunosblie 3aaHus VI KOHTPOJbHBIX padoT
Jis1 oneHKH copmupoBanHocTu kKomnereHunii [TKP-4

1. OGochyiiTe BBIOOP A€HCTBUS MPU PELICHNH CIEAYIOIINX 3a/1a4:

a) Harama HapBana uBetsl: 5 pomaniek u 3 Bacuiibka. Ckosbko 11BeTOB coOpaia Harama?

6) Ilokynarens mpuobpen B MarasuHe 6 Tetpaneit no 2 pyouss 3a rerpajb. CKOJIbKO JEHET OH
3aruIaTuil B Kaccy Mara3uHa?

B) Ha mony nexano 10 sumkoB ¢ ppykramu. 4 smuka 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 TeOpeTUKO-MHOKECTBEHHOE HCTOJIKOBAHUE CIIEAYIOIINUM YTBEPKACHUSM:

a) «4YToObl U3 pa3HOCTH JBYX YHUCENl BBIYECTh TPEThE UMCIO, JOCTATOUYHO W3 YMEHBLIAEMOTO
BBIYECTh CYMMY JIBYX JIPYI'HX YHCEID».

0) «YToObI BEIYECTH U3 YHCIIA CYMMY YHCEN, TOCTATOYHO BBIYECTh U3 3TOTO YHCJIA MOCJIE0Ba-
TEIBHO KAXKI0€ CIaraéMoe OJIHO 3a IPYTUM.

B) Yr10oOBI BEIUECTH U3 CYMMBI YUCJI0, JOCTATOYHO BBIYCCTH 3TO YHUCJIO U3 OJHOTO U3 ClIara€MbIX
CYMMBI U K IOJIy4€HHOMY pe3yJIbTaTy MpHOaBUTH IPYTroe ciIaraeMoe)

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

Jy4uTCs NpU AeNeHnH Ha 12 gucna:
a) atb; 0)a—b; B)a-b?



4. YKaxuTe BCE CIy4yau UCMOJIb30BAHUS 3aKOHOB YMHOXKEHHS LIETBIX HEOTPUIATEIbHBIX 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. BeluncnuTe panroHanbHBIM CIIOCOOOM 3HAUYEHHE BBIPAXKEHUS U IIPU 3TOM YKaKUTE BCE CITY-
Yau KCIOJb30BAHMS 3aKOHOB CJI0KEHUS U YMHOKEHUS HATYPaJIbHbBIX YUCEI:

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

17151 OlleHKH ¢(hOPMUPOBAHHOCTH KommneTeHnnu YK-2

6. BoruncnuTe panroHanbHBIM CIIOCOOOM 3HAYEHHUE BBIPAKEHUS U MPU STOM YKAKUTE BCE CIY-

Yau KCIOJb30BAHMS 3AKOHOB CJI0KEHUS U YMHOKEHUS HATYPaJIbHbBIX YUCEI:

a) 3458 + 2770 + 2542; 6) 125-479 -8 - 9.
7. Jloka)xuTe paBeHCTBO C MOMOIIBIO METOa MAaTEMaTHYECKON MHIAYKIIUU:
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
1Ji51 OleHKH cpopMUpPoOBaHHOCTH KomneTeHunid YK-1

8. Pemmre 3amaun, HCNonb3ys 3aMUCh YUCEN B IECATUYHON CUCTEME CUMCIICHUS:

a) JIsy3HauHoe 4ncino okaHumBaeTcs mudpoi 3. Ecnu cymmy ero mudp ymMHOXUTH 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, yeM enuHull. Ecnmm mexay mudpamu
3TOro ymcia BcTaBuTh Udpy 0, To uncno yBennuutces Ha 540. Haiiaute aABy3HauHOE YUCIIO.

B) B Tpex3HauHOM 4mcClie 1eCATKOB Ha OJWH OOJbIIE YeM €IMHUIl, U COTEH Ha OAHY OOJIbIIe
4yeM JecsATKOB. Eciu K 3ToMy 4Hclly MpuOaBUTh YUCIO, 3aIUCAHHOE TEeMH ke Hu(paMu, HO B 00pat-
HOM Mopsizike, To nosnyuurtcs 444. Haiinure 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 KAHOHMYECKOM BHJIC:

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

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

Tunosble 3a1aHusA IS CAMOCTOSATEIbHOH PadoThI
1Jis1 oneHKH copmupoBannoctu komnerenunii [TKP-4
[TpoBecTu aHanmm3 yueOHUKOB MaTEeMAaTUKH 711 HAUATHHOU IIKOJIBI C IENbIO:

- BBISIBJICHUSL BOSMO)KHOCTGf/i HUCITIOJIB30BaHUA DJICMCHTOB TCOpI/II/I MHOXECTB B O6yT~IeHI/II/I MJIAIMunxX
IIKOJILHUKOB;

- BBISIBJICHUA SaI[aHI/Iﬁ C UCIIOJIB30BAHUEM TeOpeTI/IKO-MHO)KeCTBeHHOFO moaxoaa K IOHATHUIO HaTy-
PaAILHOTO YHCTa, HYMS, OTHOIIEHUHN «OOJbIIe», «KMEHbBILE», «PaBHOY», K apu(PMETHIECKUM 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 BO3MOKHOCTEHN HCIIOJIb30BAHUS aJITOPUTMOB B HAYaJIbHOM IIKOJIE;

- BBISIBJICHUS BOBMO)KHOCTefI HCITIOJB30BaHUA MMO3UITMOHHBIX U HETIO3HUIIMOHHBIX CUCTEM CUHMCIICHHUA,
TEXHOJIOTMHU U3YYEHHUSI BOIIPOCOB HyMEpPALUH;

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

AJIs1 OlleHKHU c(popMUpPOBaHHOCTH KommneTeHnu YK-2
HpOBeCTI/I aHaJIn3 y‘Ie6HI/IKOB MaTeMaTUuKM IJId HaanBHOﬁ IIKOJIEI C IICIBIO.
- BBISIBJICHUS] BO3MOKHOCTEHN HCIIOJb30BAaHKS JJIEMEHTOB TEOPUHU JEITMMOCTHA B HAYaJIbHOM LIKOJIE.

2 kypc (3 cemectp) / 2 kype (3 cemecTp)
Tunosble BONPOCHI 1JIs1 YCTHOI'O ONpPoOca
AJs OLeHKHU cpopmMupoBaHHocTH KomneTrenuuu ITKP-4




Tema 3. «Paciimpenne NOHATHSA YUCIA»

1. ITonsitue npo6u. OTHOIIEHUE paBeHCTBA ApooOei. [ToHsATHE MOT0KUTETHFHOTO palliOHATBHO-
ro 4yucia.

2. Apudpmetnueckue onpepannu B Q+. x cBoiicTsa.

3. MuoxectBo Q+ kak pacmmpenue MmHOxkecTBa No . CBolicTBa MHOXecTBa Q+ .

4. Jlecatuunbie 1poOH. AITOPUTMBI apU(PMETHICCKUX ACHCTBUN HAl HUMHU.

5. beckoHeuHble EpUOIUYECKUE JecATUYHbIe 1poou. OOpalieHne NepuoJuuecKux Ipooeii B
0OBIKHOBEHHBIC (M 00paTHO).

6. HeoOxomumocTs pacmmpenus MHOKecTBa Q+. [ToHSATHE MOTOKUTEIEHOTO UPPANUOHAIBHO-
ro Yucia.

7. MHOXECTBO HOJOXHUTEIbHBIX ICHCTBUTENBHBIX uKced R+. Apudmernueckue onepanuu B
R-+.

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

9. OtHomenue nopsiaka B R. Apupmernueckue onepanyu B R.

Tema 4. «®@ynkunu. YpaBHenusi. HepaBencraay»

1. lMonsatue ¢pynkuuu. Criocods! 3amanus pynxnuid. ['paduk Gynkumu. CBoiicTBa YMCIOBBIX
byHKIHi.

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

3. O6paTHas NpoNnoOPIHOHATBHOCTE, €€ CBOMCTBA, rpaduk. [Ipumepsr.

4. Jluneiinas pyHKuys, ee cBoiicTBa, rpaduk. [Ipumepsr.

5. KBamparuunas u 1poOHO-1HHEHHas QyHKIUHU, UX CBOICTBa, rpaduku. [Ipumepsl.

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

7. BoipaxkeHue ¢ mepeMeHHoM, ero 061acTh onpeaeneHus. ToxIeCTBEHHO paBHBIE BBIPAKECHHUS.
ToxnecTBeHHBIE TPe0OPa30BaHNUs BBIPAKEHHUH C TIEPEMEHHOM.

8. YpaBHeHnue ¢ oHoI nepeMeHHONH. O0IacTh Onpe/IesieHrss U MHOXKECTBO KOPHEH ypaBHEHUS.
PaBHocunbHble ypaBHeHus. [Ipumepsl. Teopembl 0 paBHOCHIBHBIX ypaBHEHUsX. CleCTBUS U3 HUX.
Pewrenue npumepos.

9. VYpaBHenmne ¢ nByms nepemeHHbiMH. [Ipumepsi. OOmiee ypaBHeHHE NpsSMOW. YpaBHEHHE
okpyxHocTd. CUCTeMa ypaBHEHUH ¢ ABYMs iepeMeHHbIMH. CIOCOObI peIIeHHs CHCTEM.

10. HepaBeHnctBa ¢ ofgHOl nepeMeHHON. PaBHOcUIbHBIE HepaBeHCTBa. [IpumMepsl. TeopeMsl o
pPaBHOCWIIBHBIX HepaBeHcTBax. CiencTBus U3 HuX. Pemenue npumepoB. Buasl anrebpanueckux Hepa-
BeHCTB. CriocoObl ux permienusi. CUCTEMBI U COBOKYITHOCTH HEPaBEHCTB C OJIHOM mepeMmeHHou. Hepa-
BEHCTBA C JIByMs IEPEMEHHBIMH, UX CHCTEMBI.

Tunosble TecTOBbIE 32 JaHUSI
1Jis1 oneHKH copmupoBannoctu komnerenunu [NKP-4
B 3a0anusx 1-20 b610ka evloepume 00uH npasuibHbIl OMEen.

. m p
1. HaumeHpmuM OOIIMM 3HAMEHATEIeM JABYX Apo0eid — W — SIBIAETCA
n

q
1) obree kpaTHOE ymcen N u (; 2) oOuuit nenuTens yncen N u q;
3) HauMeHbllIee ob1iee KpaTHOE yucen N1 §; 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 001acTh onpenencHust X U MPaBUiio, ¢ MOMOIIBI0 KOTOPOTO IJIs KKIOTO dJIEMEH-
Ta MHOKecTBa X MOKHO HAalTH €IMHCTBECHHOC JCHCTBUTEIBHOE YHCIIO;

3) 3agaTh oOnacTh onpeaeneHus GYHKIUU X U MPABUIIO, C IOMOIIBIO KOTOPOTO JISI SJIEMEHTOB
MHOecTBa X MO’KHO HalTH YHCiIa U3 MHOXKeCTBa R;

4) dbopmyiry, C TOMOIIBIO KOTOPOH ISl KaXI0TO SJIEMEHTa MHOXKECTBA X MOKHO HAWTH €IUH-
CTBEHHOE IEHCTBUTENLHOE YHCIIO.

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

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

6. YpaBHEeHHEM C OJIHOM EPEMEHHOMN Ha3bIBACTCS

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

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

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

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

7. Ilycts T1 — MHOXKecCTBO 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 IICPEMCHHBIMH 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 emecmo MHO20MOYUsL 6CMABbME NPABUTIbHbIE OTNEENbl

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

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

Tunosble 3aJaHus 1)1 KOHTPOJBHBIX padoT
AJis1 olleHKH cpopmupoBanHocTH Komnerenuuii [IKP-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 JECITHUYHBIX 3HaKa CYMMbl X 1y, €CTU X = 7,y = 3

1J151 oleHKH copMupoBaHHOCTH KoMneTeHnnu YK-1

2
5B NEpBbIK ACHDb TPOAAIN g HMCEBLICHCA B MAra3nHeC TKaHu, BO BTOPOU ACHb — E TOTO,

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



6. Yopocturs Bblpa)KeHI/Ie[ ! + ! ]: 42a 5
a-+vb a++vb) a*-b

1J1s1 OlleHKHU ¢(popMHUPOBAHHOCTH KoMmeTeHnu YK-2
7. Pemmth ypaBHEHHE HAa OCHOBAaHUHM 3aBUCHMOCTH MEXAY KOMIIOHEHTaMH M pe3yJibTaTaMu

JIEVCTBUIA: [2% X — 50} : % =51

8. HaiiTi MHOXECTBO pelICHUI HEpaBEHCTBA! [2l X — 11] — (31 1 Xj < 8§ +X+1.
2

3 4 3
Tunosble 3aJaHUSA JISI CAMOCTOSITEILHOM PadoThI
1Ji51 oneHKkH cpopmupoBanHocTu kKomnereHunii [TKP-4
[TpoBecTn aHaM3 y4eOHUKOB MAaTEeMAaTHKHU ISl HAYaJIbHOM IIKOJIBI C IIENbIO:
- BBISIBJICHUS] OCOOCHHOCTEH TEXHOJIOTHH W3YYCHHS JIOJICH U IPOOHBIX YHUCENT B HAYAIILHOH IIKOJIE;
JJI51 OlleHKH chopMupoBaHHOCTH KoMneTeHnnu YK-1
[TpoBecTn aHaM3 y9eOHUKOB MAaTEMATHKH JIJIsl HAUATHHOU IIIKOJIBI C IENBIO:
- BBISIBJICHUSI BO3MOYKHOCTEH HCITOJIb30BaHMs CBOMCTB (DYHKIMM ISl PEIICHHS 3a/ad HAa4aJIbHOTO
Kypca MaTeMaTUKH
JJI51 OlleHKHU ¢hopMHPOBaAHHOCTH KoMneTeHnnu YK-2
[IpoBecTn aHanM3 yueOHUKOB MaTeMaTUKHU JJIs1 HAYaJIbHOM IIIKOJIBI C IIEJIbIO:
- BBIABIICHUST OCOOCHHOCTEH TEXHOJOTMHM HM3yYEHHUS YHCIOBBIX BBIPRKECHMI, 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 oueHkH cpopmupoBanHocTu komnerenunu [NKP-4

Tema 5. «J1eMeHTHI reoMeTPUN»

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

2. KoopauHaTel Ha IpsAIMOM M TUIOCKOCTH, UX IIpeoOpa3zoBaHue. PaccTosiHue Mexay AByMs TOY-
KaMH Ha IPSMOM U IIOCKOCTH.

3. O6uiee ypaBHeHHE NPSAMOI. YpaBHEHUE MPSIMON JIMHUM C YITIOBBIM K03 duirienTom. Ycio-
BHS NApaJUIEIbHOCTU M NEPIEHIUKYJISIPHOCTH JIBYX HPSMBIX. YPaBHEHHE IY4Ka MPSAMBIX, POXOHS-
LIUX Yepe3 JaHHYIO TOUKY. Y paBHEHHUE IPSIMOM, IPOXOASIIECH Yepe3 ABE 3a/IaHHbIC TOUKU. YTOJ MEX-
Iy AByMs NpsiMbIMH. Touka nepeceueHus npsmMbix. [lpumepsr.

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

5. IlocTpoeHue reomeTpudeckux (Uryp ¢ MOMOUIbIO IUPKYIS U JIMHEUKH. DJIeMeHTapHbIe 3a-
nadn Ha nocrpoenue. [Ipumepsl. DTansl penieHus 3afgadn Ha nocrpoenue. [Ipumep.

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

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

CTH.

8. Ilupamua, ee OCHOBHBIE XapaKTepUCTHKH. Buabl nmupamua. M3o0pakeHne nmupamuipl Ha
IJTIOCKOCTH. Y C€YeHHas MUpamMua.

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

10. Hunuaapryeckas MOBEPXHOCTh, HUJIMHIIP, €r0 XapakTepucThuku. Cekylume U KacaTelbHbIe
IIJIOCKOCTH K LUIIUHADPY.

11. Konnueckas moBEpXHOCTh, KOHYC, €r0 XapakTepucTuku. CeKylue 1 KacaTelbHbIe TIOCKO-
CTH K KOHYCY. Y CEUEHHBIN KOHYC.

12. Cepa. Ilap.

13. OcHoBHbIE TpeOOBaHUS K CTEPEOMETPHUUECKUM H300paxKeHUsM. MeToasl HU300pakeHUs
MIPOCTPAHCTBEHHBIX (QUTyp Ha miuockocTtu. OpToroHanbHoe npoekTupoBanue. Merogq Monka. Akco-



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

Tema 6. «BeJununHbDY

1. [TousiTrie Benmu4UHbI U ee n3Mepenusi. OCHOBHBIE CBOMCTBA CKAJIIPHBIX BEIUYHH.

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

4. Ilnomans GUrypsl U ee OCHOBHbIE CBOMCTBA. M3MepeHue miomaau GUrypsl ¢ moMoIIbIo Ma-
netku. Mcnonp3oBanue GopMyil 1Uiss U3MEPEHUs U BBIYHUCICHUS TUIOmany (Gurypsl. PaBHOBenMKHE U
PaBHOCOCTABJICHHbIE (PUTYPHI.

8. O0wem Tena, ero u3mMepeHue. Beruncinenne o0beMa Mpu3Mbl, Hapaiesenune1a, MTMPaMHIbL,
UWIMH]Ipa, KOHYca, 111apa.

9. Macca Tena ee u3MepeHUE U OCHOBHBIE CBOMCTBA.

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

11. Y3 ucropuu kajieHaaps.

12. 3aBUCUMOCTH MEX1Y BEJIMYMHAMH.

13. I3 uctopuu pa3BUTHS CUCTEMBI €IMHUI] BETUYHH.

14. MexnyHapoaHasi CUCTEMA €IMHHII.

Tunossblie TeCTOBBIE 32/1aHUSA
1Jis1 oueHkH copmupoBanHocTu komnerenunu [NKP-4

1. Beqm4nHbI, HAXOASIIHECS B IPSIMONIPONOPLIHOHAIBHOM 3aBUCMMOCTH::

1) KonMuYecTBO TOBapa U €ro IieHa MpU NOCTOSIHHON CTOMMOCTH;

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

3) CKOpOCTh PaBHOMEPHOTO MPSMOJIMHEHHOTO IBUKEHHS U BpeMs, HEOOXOAUMOE ISl MPO-
XOKJCHUSI OIIPENIETIEHHOTO PACCTOSIHUS;

4) MHA ¥ UPHHA NPSAMOYTOIbHHUKA MPU 3aJaHHOU TUIOIIA/IH.

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

1) MeanaHoM TpeyrojbHUKA.

2) BBICOTOM TPEYroJbHUKA.

4) OUCCEKTPUCON TPEYTOJIBHHKA.

4) cpeanelt TMHUEH TPEyTroJIbHUKA.

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

1) IpsIMOYTOJIBHUKOM.

2) pomMOOM.

3) Tpanenuei.

4) NpoU3BOJIEHBIM YETHIPEXYTOJIbHUKOM.

4. YraoBoii ko3(ppuumueHT NpsiMOii, NapasieIbHON JaHHOMH 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 npsiMbIX Y = Ki1X + b1 m y = kox + b2 Ha miocko-
cTH 3a7aercs popmyJioii:

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 OKpYyKKHOCTH.

4) lnamMeTpoM OKpYKHOCTH.

8. Kak u3MeHHnTCsl MJIOIIAAL NMPSIMOYIOJIbHUKA, €CJIM €r0 OCHOBAHHME U BBICOTY yBeJH-
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, 2 HA IPYTYI0 2 TaKOTO0 e KyCKa U elle

50 r. Becol HaxoasTCsl B paBHOBecun. KakoBa Mmacca 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 1Hell, a B yueOHOM qHe 4 ypoka o 45 MUHYT.

1) 2000 gacos.

2) 1590 yacos.

3) 1890 gacos.

4) 630 gacos.

TunoBble 3a1aHus 1JI KOHTPOJIbHBIX PadoT
1J1s1 onleHKH copmupoBanHocTu komnereHunii [TKP-4
1. IlocTpouTh MPSAMOYTONBbHBINA TPEYTOJIbHUK, 3Hasl TMIOTEHY3y U MEIuaHy, MPOBEACHHYIO K
OJIHOMY M3 KaTeTOB.
2. Cpenu yKka3aHHBIX HW)KE YpaBHEHUH HalWUTE ypaBHEHHS MMapauIeIbHBIX U MEPIICHANKYISP-
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 KBajapat. J[Be OOKOBBIE IpaHHU MUPAMUIBI TIEPIICHIUKYISP-
HBI IJIOCKOCTH OCHOBAHUS, JIBE APYryAe HAKJIOHEHBI MO yriioM o. Haiitu ruromane OOKOBOHM MOBEpX-
HOCTH, €CJIM BBICOTA MUPAaMH/IBI paBHa h.

1J151 OleHKH cpopMupoBaHHOCTH KomneTeHunid YK-1
5. IIpoBephTe, BHIMIOTHSETCS M Teopema Ditniepa s a) TPU3MbIL;, 0) MUPaMUIbIL.
6. Kak H3MEHHUTCS YUCIIOBOE 3HAYCHUE BEIIMUNHBI, €CITH SAMHUITY 3TOH BETMYNHBI:
a) YMEHBIIIUTH B JiBa paza; 0) yBenuuuTh B 10 pa3? OtBer oOoCHYHTE.

7. PemuTe HIDKETIPUBEICHHBIC 3a]1a9l U OOBSICHUTE, KaKHWe JICHCTBUS HAJ BEJIMYMHAMH BBITION-

HSUJTUCH B TIPOIIECCE PEIICHUS:

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 — 110 37 pyOueii 3a kr. Kakyto cymMmMy BBIpyYHII Mara3uH 3a MpoJaHHbIe 0JI0KU?



1JIs1 OlleHKHU c(hopMUPOBAHHOCTH KoMmneTeHnu YK-2
8. Kakue u3 mpuBeIeHHBIX HUKE BEJIMYUH HAXOMATCS B MPSAMO MPOTIOPIUOHAIBHOW WM 00-
PaTHO MPOMOPLMOHATBHON 3aBUCUMOCTH:
a) IJTMHA CTOPOHBI KBaJIpaTa M €ro IUIOIIa/Ib;
0) JUIMHA U IIMPHHA IPSMOYTOJIbHUKA PU 3aJJaHHOU IUIOIIA INU;
B) AMAMETP OKPY>KHOCTH U €€ JUTHHA;
') IJTMHA CTOPOHBI KBAJIpaTa U €ro MnepuMerp.

Tunosble 3aJaHus IS CAMOCTOSATEIbHOH PadoThI
1J1s1 onleHKH copmupoBanHocTu komnereHuunii [TKP-4
[TpoBecTn aHamM3 y9eOHUKOB MAaTEMATHKH JIJIsl HAUATHHOU IIIKOJIBI C IENBIO:
- BBISIBJICHUS] 0COOCHHOCTEH TEXHOJIOTHMH U3yYeHHsI T€OMETPHUUECKHUX (DUTYp B HAYAIBHOH IIIKOJIE.
1Ji51 OlleHKH copMupoBaHHOCTH KoMmneTeHunu YK-1
[TpoBecTu ananu3 yueOHUKOB MaTEeMAaTUKH JIJIs1 HAUaIbHOW IIKOJIBI C LENbIO!
- BBISBJICHHUSI OCOOCHHOCTEH TEXHOJIOTHH U3YYCHUS TIOHATUS BEIIMUUHBI U €€ U3MEPEHUS B HaYallb-
HOU IIKOJIE.
1JIs1 OlleHKHU ¢(hOPpMUPOBAHHOCTH KoMmeTeHnu YK-2
[TpoBecTu aHanu3 yueOHUKOB MaTEeMAaTUKH JIJIsl HAYAIbHOMN IIKOJIBI C I[ENbIO!
- BBISIBJICHUSI OCOOCHHOCTEH TEXHOJIOTUU U3YyYEHUS PA3TUYHBIX BHUIOB BETMYMH B HAYAIBHOM IIKO-

Je.
1 kypc (1 cemectp) / 1 kype (1 cemecTp)
KoHTpoabHbIe BONPOCHI 1J15 MPOMEKYTOUHOI aTTecTanuu (K 3a4eTy)
Ne Bomnpoc Koa xommne-
TeHUHH (co-
raacuo PIIJT)
1. [lonsTe MHOXecTBa. DieMEeHT MHOkecTBa. KoHeuHoe, OeckoHeuHOe, My- [IKP-4
ctoe MHoOxkecTBO. [Ipumepnl. UucnoBele MHOXKecTBa. CrocoObI 3aJiaHHs
MHOXeCTB. [ Ipumepsl.
2. OtHomenus Mexay MHoOXxecTBamu. Jluarpammsl Oiniepa-Benna. YHusep- ITIKP-4
CaJIbHOE MHOYKECTBO.
3. OO0benuHeHe MHOXKECTB, €ro CBOicTBa. [lepeceueHre MHOXKECTB, €T0 CBOM- YK-1

cTBa. PasHOCTh MHOXkECTB. J[OMOTHEHNE K MOAMHOXKECTBY, JTOMOJHEHHUE J0
YHUBEPCAIHBHOTO MHOYKECTBA.

4. JlexkapToBO ITPOM3BEAEHUE IBYX MHOKeCTB. CBOWMCTBa JeKapToBa MPOU3BE- YK-1
nenusi. M3o0pakeHne JexapToBa MPOU3BEAECHUS IBYX YUCIOBBIX MHOXECTB
Ha KOOPAMHATHOM INIOCKOCTH.

5. ITonsitue koprexa. /lekapToBo NpoOU3BEICHUE N-MHOKECTB. ITKP-4

6. PazOuenne MHOXKECTBa Ha INEpeceKarolrecs 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 coorBercTBUs. COOTBETCTBUS OOpaTHOE U MPO-
THUBONOJIOKHOE JAHHOMY.

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

HomeHui. CBoCTBa OTHOIICHUH: pedIeKCHBHOCTh, CHMMETPUYHOCTb, aH-
THCUMMETPUYHOCTD, CBA3HOCTD.

10. OTHollIeHNE SKBUBAJIEHTHOCTH, €T0 CBS3b C pa30MEHHEeM MHOXKECTBa Ha VYK-1
kiaccel. OTHOIIEHUS TIOpsIKA. YTOPSIOYCHHBIE MHOXKeCTBa. JIMHEWHBIN
TIOPSJIOK.




11. | Ilonsatue xoMOmHaTOpHOW 3amaun. [IpaBuima cymMmbl U mpom3BeneHus. Pe- YK-2
HICHUE 3a]1a4.
12. | Pa3memenusi ¢ MOBTOpPEHUsIMU U Oe3 moBTopeHui. BriBoa Gopmyibl yucia ITIKP-4
pa3menieHnii. Pemenue 3anay.
13. | IlepectaHOBKH ¢ MOBTOpEHUSAMHU U 0e3 moBTOpeHu. BriBoa hopmyiibl urcia ITIKP-4
nepectaHoBOK. Penienue 3agau.
14. | Coueranus. BeiBog ¢opMyibl uncna couetanuid. Pemenue 3agad. CBolicTBa YK-2
apcen C, .
15. | O6bem u conepxkanue nousatui. Onpenenenue nousatuii. CTpykrypa ompe- YK-1
JIeJIEHUs Yepe3 poJl M BUJIOBOE OTJIMYHE.
16. | IlonsTue BbICKa3bIBaHMA. 3HAUCHHE MCTUHHOCTHU BbICKa3biBaHUil. [Ipumepsr. VYK-1
Onepanuu HaJl BbICKa3biBaHUAMU. CBOMCTBA ONEpalni.
17. [Monstne npeamkata. OONacTh OMpPENEIICHUS W MHOXKECTBO HCTUHHOCTH IIKP-4
npenukara. [Ipumepsl. Onepanuu Haa npeaukatamu. Mx MHOXkecTBa UCTHH-
HOCTH.
18. | OTHoLIEHUSI JIOTUYECKOTO CJEeIOBaHUS M PaBHOCUIBHOCTH HAa MHOXKECTBE YK-1
MPEINKATOB.
19. | Ctpykrypa TeopeM. Buasl Teopem. [1KP-4
20. Cnoco0Obl MaTEMaTUYECKHUX 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. AKCHUOMAaTHYECKHI MEeTO/ IocTpoeHust Teopun. Akcuomatuka Ileano. Ilo- [TIKP-4
HATHE HATYPAJILHOTO Yucia U MHOKecTBa N.
2. Meroa maremarnueckoil uHAYKUMH. [Ipumepsl. TIKP-4
3. AKCHOMaTH4ECKOE OIPENEIICHNE CIIOXKEHUS HaTypalbHbIX yucel. ITocTpo- YK-1
€HHe TaOJUIBI CIOKEHUS OJHO3HAUHBIX HATYPaJbHBIX YMCEN. 3aKOHBI
CJIOKEHUSI.
4, AKCHOMaTHYECKOE OIpEeeTIeHNE YMHOKEHUsI HaTypaibHbIX uucen. [lo- YK-1
CTpOEHHUE TaOJIUIIBI YMHOKEHUSI OJTHO3HAYHBIX HAaTypaJIbHBIX YHUCEI. 3aKO-
Hbl YMHOXEHUS
5. [Tonsitue oTHOMIEHUST «MeHbIe» Ha MHOXKecTBE N. Ero cpoiictaa. [TKP-4
6. CpoiictBa MHOkecTBa N (O€CKOHEYHOCTB, JUCKPETHOCTh, YIOPSIIOYEH- YK-1
HOCTb, CYIIIECTBOBaHHE HAUMEHBIIIETO 2JIEMEHTA).
7. MOHOTOHHOCTB CJIIOKE€HHUS U YMHOKEHHSL. YK-1
8. Brrunranue Ha MHOecTBe N. CyliecTBOBaHHE U €IMHCTBEHHOCTh Pa3HO- [IKP-4
ctu Ha N. TlpaBwia BerauTanus.
0. Jlenenue Ha mHoxkectBe N. CylliecTBOBaHME U €IMHCTBEHHOCTh YaCTHOTO [IKP-4
N. [IpaBuna nenenus.
10. MuoxectBo No. HeBo3moxkHOCTS fenenus Ha 0. [lejeHne ¢ 0CTaTKOM. YK-1
11. | Otpe3ok HaTypanbHOTrO psina. Ero cBoiicTBa. [lopsiakoBeie 1 KOJIMYECTBEHHH [IKP-4
HaTypajbHble uncia. Cuer.
12. | TeopeTHKO-MHOKECTBEHHBI ~ CMBICTT ~ HaTypaJIbHOTO  YHCJa,  HYJS, YK-2
OTHONICHUH «OOJIIBIIIEY, «KMEHBIIEY, «PABHOY.
13. TeopeTuKO-MHOXECTBEHHBI  CMBICI CYMMBl M Pa3HOCTH  LIEJIbIX YK-2
HEOTPHIIATEIILHBIX YHCEJI, CBOMCTB CIIOKEHHS, OTHOIICHUI «OOJIbIIIE HA...»,
«MEHBIIIE HA...».
14, TeopeTnKO-MHOXKECTBEHHBI CMBICII ITPOU3BEJIECHHUS] M YacCTHOTO IIEJIBIX [1KP-4




HCOTPUIATCIIBHBIX YUCEII, OTHOILIEHUH «OO0JbIIIE B ...”, «KMCHBIIIEC B ...».

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

16. | Ilonsatue anroputma. OCHOBHBIE CBOICTBA alrOPUTMOB, UCIOIB3YyEMBIX B [IKP-4
HadanbHOH mikosie. CrocoObl 3anucu anroputMoB. [IpueMsl nocrpoeHus
QJITOPUTMOB

17. [TonsTue cucremsl curciaeHus. [1o3MLMOHHbBIE U HETTO3ULIMOHHBIE CUCTEMBbI YK-1
cuncieHus. JlecsaTuuHas cucTeMa CUMCIEHUS. 3alucCh U HA3BAHUE YHCEN B
JECATUYHOM CUCTEME CUMCIICHUSI.

18. CymiecTBoBaHUE U €AMHCTBEHHOCTb JIECATUYHOM 3allMCH HATypaJbHOIO YK-1
quca.

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

20. | AnropuT™M CIOXEHHS M BBIYMTAHHMS HATYPaIbHBIX YHCEN B JECATHUYHOU YK-2
CHCTEME CUHMCIICHHUS.

21. | AnropuT™M yMHOXXEHHUS W JEJIEHUS HATypalbHBIX YHCENl B JECATHUYHOU 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 3amucy yucesn B AECATUYHON CUCTEME CUMCIIEHUS K €ro 3allucH [1IKP-4
B P-WYHOH cHCTeMe cUHMCIeHHs U o0paTtHO. ApudmMeTnueckue ACUCTBUS B
P-UYHOM CHCTEME CUHUCIICHHUS.

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

25. | JlenuMocCTh CyMMBI, pa3HOCTH, pou3BeeHus. [Ipu3Haku 1enmMocTH [IKP-4

26. ITpocteie u coctaBHble uncna. CBoHcTBa MPOCTHIX yKcen. Pemero Dparo- YK-1
cdena.

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

28. | OcHoBHas TeopeMa apupmMeruku. KaHOHHMUYECKOE MPEICTaBICHUE HATYy- [IKP-4
paJIBHOTO YHCJIa.

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

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

31. | Ilonstue TexcToBOi 3amauu. CTpyKTypa TEKCTOBOW 3aja4n. MeTonbl U YK-2
CrocoOBbI PELIeHUs] TEKCTOBBIX 3a/1a4.

32. | Dtambl pemieHus TEKCTOBOH 3a/1a4M, PUEMBI 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. Heo6xoaumocte pacmupenuss MuoxectBa No 10 MHOxectBa Q- [1IKP-4
JlpoOb Kak pe3yiabTaT U3MEepeHus JJIMHbI OTPe3Ka.

2. OtHomenue paBeHCTBa JpobOel. IloHsATHE MONOXKUTENIBHOTO paruo- [1IKP-4
HaJIBHOTO YHCIIA.




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

4, YMHOXKEHHUE U JENICHUE TIOJOKUTENbHBIX PpPAlMOHATBHBIX YHCET. YK-1
CBolicTBa 3THUX OIEpalyil.

5. MuosxectBo Q+ Kak pacumpenue MHoxectBa No (ycioBust). CBoiicTBa [1KP-4
MHOecTBa Q-.

6. 3anuch MOJIOKUTEIIBHOTO PAIMOHAIBHOIO YUCIA B BUAE JACCATUYHOMN [1IKP-4
Jpoou.

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

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

0. beckoneunsle nepuoanyeckue aecaTuyHble Apoodu. OOpalleHue nepu- [IKP-4
OJIMYECKHUX Ipo0el B 0OBIKHOBEHHBIE (M 00pATHO).

10. | Heob6xomumocTth pacmmpenust MHOKecTBa Q+. [loHATHE MONOXKUTEIh- [TIKP-4
HOTO HPpPAlMOHAIBHOTO 4YHciaa. MHOXECTBO MOJOKUTEIbHBIX [eH-
CTBHUTEJBHBIX uncel Rs.

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

12. [TonoxxuTenpHbIE U OTPULIATENBHBIE JEUCTBUTEIbHBIE YKcia. MHOXe- TIKP-4
CTBO Bcex aeilicTBuTenbHBbIX uucen R. OtHomenue mopsaka B R.
Apudmernueckue oneparyn B R.

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

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

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

16. | BelpaxkeHue ¢ mepeMeHHOM, ero obyacTh onpeacsieHus. ToXKaeCTBEH- [TIKP-4
HBIC IPe00Pa30BaHMs BHIPAKECHUH C TepeMeHHON. ToXIecTBO.

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

18. | CucreMsbl ypaBHEHHI ¢ ABYMS MEPEeMEHHBIMU. MeTO/IbI X pelleHusl. YK-2

19. | IlonsTHe HEpaBEHCTBA C OHO MepeMeHHOW. PaBHOCHIIbHBIE HEpaBeH- [IKP-4
ctBa. TeopeMbl 0 paBHOCHJIBHOCTH HEPABEHCTB.

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

21. | CucteMbl U COBOKYITHOCTH HEPABEHCTB C OAHOM NMepeMEeHHOH. YK-2

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

23. | llonstue ¢ynkumu. CrocoOwl 3amanus yHkmmid. ['paduk dyakmmm. [IKP-4
CBoiicTBa YHCIOBBIX (PYHKLHUH.

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

25. | OOpartHas nponopLUUOHAIBHOCTD, €€ CBOMCTBA, rpaduk. [Ipumepsl. IT1KP-4

26. | Jluneitnas ¢yHKnus, ee cBOWCTBA, rpaduk. [lpumepsr. [1KP-4

27. | KBagparuunas ¢yHkuus, ee cBoiictBa, rpaduk. [Ipumepsl. IT1KP-4

28. | IpobHo-nuHeliHas GyHKIHMS, ee CBOWCTBA, rpaduk. [Ipumepsr. I1KP-4

2 kypc (4 cemectp) / 2 kype (4 cemecTp)
KoHTpoabHbIe BOMPOCHI /IUIsl TPOMEKYTOYHOI aTTecTanuu (K IK3aMeHy)
Ne Bonpoc Koa komneren-
U (COrJIacHoO
PILT)

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

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

3. KoopaunaTtel Ha mnpsMoi, ux mnpeoOpazoBaHue. PaccrosiHHe Mexay YK-1

JIBYMsI TOUKaMH Ha IPsIMOIL.




4, Koopaunatsl Ha MIOCKOCTH, UX MpeoOpa3oBaHue. PaccrosiHue Mexmy VK-1
ABYMSA TOYKaMH Ha IMJIOCKOCTH

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

6. VYpaBHeHHE IIydKa NPSMBIX, IPOXOJAIIUX Yepe3 JaHHYIO TOUKY. YpaB- YK-1
HEHUE NPSMOM, IPOXOAIIEH Yepe3 IBE 3aJaHHbBIC TOUKU. YTOJI MEKIY
nByMs npsiMbIMu. Touka nepecedenus npsmeix. IIpumepst.

7. [TonsTe reoMerpuveckoil Gurypbl Ha IMIOCKOCTH. ['eomerpuueckue [1KP-4
(burypsl, H3ydyaeMbie B MIKOJLHOM Kypce TUIAaHUMETPUU (YIJiibl, mapa-
JIJIbHBIE U NIEPICHIUKYIISIPHBIC MPSMBIE).

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

0. I'eomerpuueckue GUTrypbl, U3ydaeMble B IIKOJIBHOM Kypce IUIaHHUMET- [IKP-4
puH (4ETBIPEXYTOJIBHUKH).

10. | 'eomeTrpuueckue GUTyphl, H3ydaeMble B IITIKOJIHBHOM Kypce IIaHUMET- [1KP-4
puu (OKPYXKHOCTb, KPYT).

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

12. | Dramnsl pemienus 3a1a4u 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. Bunpl npusm. HM3obpaxenue [IKP-4
IIPU3MBbI Ha IUIOCKOCTH.

16. | [lupamuna, ee OCHOBHBIE XapaKTepUCTUKH. Bumer mupamun. M3obpa- [IKP-4
YKEHME NMPaMUJIbl Ha IIJIOCKOCTHU. Y CEYeHHAsl IMPaMMJIa.

17. | Hununap, KOHYC, UX XapaKTEPUCTUKHU. Y CEYCHHBIH KOHYC.. [TKP-4

18. | Cdepa. llap. ITKP-4

19. | Iloctpoenue ceueHnit MHOTOTPaHHUKOB MeTo/10M cienoB. [Ipumep. IT1KP-4

20. | IlonsTHe BenmMuuHBI U €€ n3MepeHns. OCHOBHBIE CBOMCTBA CKAJISIPHBIX YK-1
BEJIMYHH.

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

22. | Ilnomane ¢urypel U ee OCHOBHbIE CcBOMHCTBa. CrocoObl M3MEpEeHHs [1IKP-4
wioniaau Gurypsl. PaBHOBENMKUE ¥ paBHOCOCTaBJICHHbBIE PUTYPHI.

23. | O0bem Tena, ero u3MepeHue. Brruncienne oobema npU3Mbl, Hapae- [1IKP-4
Jenunena, TMpaMubl, IMJIMHAPA, KOHYCa, 11apa.

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

25. | IlpoMexyTKu BpeMEeHH, UX U3MEpPEHHE U OCHOBHBIE cBoiicTBa. U3 mc- [1IKP-4
TOPUHU KaJIeHapsl.

26. 3aBUCHMOCTH MEXAY BEIMYNHAMHU YK-2

6. YueOHO-MeTOIMUYECKOEe 1 HH(POPMALIMOHHOE 00ecnedeHne TUCIUTITUHBI

a) OCHOBHAasl JIMTeparypa:

1. baBpun, U. 1. Beicmas maremaTuka Jjsl IeIarornyeckix HalpaBiIeHUH : yUeOHUK /IS BY-
30B / U. U. BaBpuH. — 2-¢ u3x., nmepepad. u qorn. — Mocksa : UzparensctBo FOpaiit, 2021. — 568 c.//
SBC «Opaiit»: [DnekTpoHHbI pecypc| — Anpec mocryna: https://urait.ru/bcode/468943

2 opodeeBa, A. B. Bricmias MaTemaTnka Juisi TyMaHUTapHBIX HaMpaBJIeHUH : ydeOHUK Juis 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 TexHosoruu o0y4eHHsI 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. Meroanka oOydeHHs MaTeMaTHKe B Ha4YaJbHOW IIKOJIE: KypC JICKIIMH:
yae0. mocobue Uit CTYASHTOB BBICHI. Tef. yueb. 3aBeneHuit / A.B. benommucras - M.: 'ymanwurap.
u3a. uentp BJIAJIOC, 2016. — 455 c. : un. — ObC «KoHCynbTaHT CTyneHTa»: [ DJIEKTPOHHBIN pecypc|
— Anpec nocrymna: http://www.studentlibrary.ru/book/ISBN5691014226.html

2. Jamunrep, B. A. Metoauka oOy4eHHs MaTeMaTUKE B HA4YaIbHOM IIKOJIE: ydeOHOe TTocoOue
s By30B / B. A. Jlanmunrep, JI. I1. BopucoBa. — 2-¢ u3j., ucnp. u gon. — Mocksa : M3xareiascTBo
Opaiir, 2021. — 187 c. // OBbC «lOpaiit»: [DnekTpoHHBIH pecypc] — Axapec pocryna:
https://urait.ru/bcode/470429

3. KynakoBa, H.C. Marematuka (OOmue MOHATHS MAaTEMAaTHKH): y4€OHO-METOIUYECKOE
nocobue mo kypcy marematuku / H.C. Kynakosa, D.B. MaknaeBa — Apzamac: A® HHI'Y, 2013. - 157
c. 4oK3.

4. Cenpix, 1. FO. Beicmas maremartuka A8 I'yMaHUTapHbIX HalpaBiI€HUH : y4eOHUK U
npaktukym s By3oB / U. 0. Cenmpix, FO. b. I'pebenumkos, A. HO. IlleBeneB. — Mocksa :
WznarensctBo FOpaiit, 2021. — 443 c. // DBC «tOpaiit»: [DneKTpoHHBIN pecypc] — Apec A0CTyma:
https://urait.ru/bcode/469277

5. ®enopona, C.B. Teopus u TexHOIOTHN 00YUYECHUSI MATEMATHKE: OOIIME BOIIPOCH METOAUKH /
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 obecneuenue: Microsoft Office.

Ilpogheccuonanvhvie 6azvl OAHHBLIX U UHDOPMAYUOHHBIE CHPABOUHbBLE CUCH EMbL
Poccuiickuii unaekc HayuHoro nutupoBanust (PMHLI), mnatdopma Elibrary: mannonanbHas

uH(pOpMaIMOHHO-aHATIUTHYECKas cucTemMa. 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 oubimorevnas cucrema "Jlanw" https://e.lanbook.com/

DrexkTpoHHas oubnmoreunas cucrema "Koncynstant ctyaenrta” hitp://www.studentlibrary.ru/
OnekrponHas Oudiauoreunas cucrema "HOpaiit" http://www.urait.ru/

DiekTpoHHas OubimoreuHas cucrema "Znanium" http://znanium.com/

dynnamenTanpHas oubanorexka HHI'Y www.lib.unn.ru/
Caiit 6ubmmortekn 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 00paso-
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.M. Jlo-
OaueBckorox» https://mooc.unn.ru/

ITopran «CoBpemennas uudpoBas obOpazoBarenbHas cpeaa Poccuiickoii deneparum»
https://online.edu.ru/public/promo

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

[ToMerienust MpencTaBIsAOT co00i ydeOHbIE ayIUTOPHH JJIs MPOBEACHUS YUEOHBIX 3aHITHH,
MPelyCMOTPEHHBIX IPOrpaMMOii, OCHAIlIEHHbIE 000PY/I0BaHUEM U TEXHUYECKUMU CPeJICTBaMU 00yde-
HUS: HOYTOYK, TIPOEKTOP, IKpaH.

[TomereHus 11s1 CaMOCTOSATENBHON pabOThl 00YUaIOIIUXCSI OCHAILEHBI KOMIIBIOTEPHON TEXHU-
KOH ¢ BO3MOXKHOCTBIO TIOAKIIOUEHHS K ceTH VHTepHEeT U oOecreueHsl TOCTYIIOM B JIEKTPOHHYIO HH-
dhopmarmonHo-o0pazoBarenbHyto cpeay HHI'Y.


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

[Mporpamma mucuuiinHEbEl MaTeMaTHKAa COCTaBJICHA B COOTBETCTBUU C 00pa30BaTEbHBIM CTaH-
naptoMm Boiciiero oopazoBanus (OC HHI'Y) GakamaBpuar mo HampasieHuio mojarotoku 44.03.01
[Temnarorunueckoe obpaszosanue (mpukas HHI'Y or 17.05.2023 roma Ne 06.49-04-0214/23)

ABTOp(BI):
K.IL.H., JOLIEHT ®poroa 3.B.

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

Kadenpa nomkoapHOro 1 Ha4aaIpHOTO 00pa3oBaHUs
3aB. Kadenpoi
K.I.H., JOLICHT I'yces JI.A.

[Iporpamma oo06peHa Ha 3aceaHuu MeToarndeckoi komuccuu ot 24.05.2023 rona, mpotokos Ne5

[Ipencenarens MK MICUXOJIOT0-TIeIaroru4eckoro (pakyiapTeTa
K.I.H., JOLICHT ®dpoJiosa O.B.

I1.6. a) COI'JTACOBAHO:

3aBeayroniuii OuOIMOTEKOM ®denoceeBa T.A.
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