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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 cemecTpax.

2. [lnanupyemMble pe3yJbTaThl 00y4eHHs MO AUCHHUILINHE, COOTHECEHHbIE C IUIAHHMpYe-
MBIMH pe3yJIbTATAMHU OCBOEHHSI 00pa30BaTeIbHON NMpPOrpaMMbl (KOMIETEHIUSIMA M UHIUKATO-
PaMH JOCTHKEHHSI KOMIETEH Ui )

dopmupyemMble
KOMIIETEHIUH
(xon,
cojiepKaHue
KOMITETEHITUH )

IlnanupyemMble pe3yJbTaThl 00y4eHHs 10 JUCHMILIHHE
(MoayJT10), B COOTBETCTBUHU
¢ MHHAMKATOPOM JIOCTHKEHHS KOMIETeHIIHH

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

Pe3yabraTsl 06yuenust
N0 JUCHMILIHHE
(1ecKpUNTOPBI
KOMIIeTeHMH)

HaumenoBaHue
OLICHOYHOT'0 CpeCTBa

ITKP-4 CriocobeH ocBanBaTh
Y aHAJIM3UPOBATh 0a30BbIC
HAYYHO-TCOPETHYCCKHE
MPE/ICTABICHUS O CYIIHOCTH,
3aKOHOMEPHOCTSIX, IPUHIIH-
ax ¥ 0COOEHHOCTIX sBJIE-
HUI ¥ IPOLIECCOB B TIpe/I-
METHOI 00y1acTu

UIIKP-4.1 3naer conepxkanue,
CYIIHOCTb, 3aKOHOMEPHOCTH,
NPUHLUIIBI U 0COOEHHOCTH H3Y-
YaeMBIX SBJICHUH 1 IPOLECCOB,
6a30BbIC TEOPHH B IPEIMETHON
o0xacTy, a TakKe poiib yaeOHO-
ro mpeaMeTa/o0pa3oBaTeIbHON
obiactu B hopMUpOBaHUN
Hay4HON KapTHHBI MUPA; OCHO-
BBI OOIIETEOPETUIECKUX JTUC-
LUIUIMH B 00beMe, HEOOX0IH-
MOM JIJIs1 perieHust mpogeccuo-
HaJIbHBIX 3a]1a4.

UTIKP-4.2 YMmeeT aHanu3upo-
BaTh 6a30BbIE HAYYHO-
TEOPETHYECKNE MTPEACTaBICHUS
0 CYIIHOCTH, 3aKOHOMEPHOCTSIX,
NPUHIUIIAX U 0COOEHHOCTSIX
M3y4aeMbIX SIBJIICHHH M TIpOIiec-
COB B IIpeJMETHOH obnacTn
3HAHUH.

NIIKP-4.3 Brnageet pa3nuyHbI-
MH METOJIaMH aHAJIN3a OCHOB-
HBIX KaTeropuil IpeIMeTHOI
o0acTy 3HaHUI.

3namo 6a30BbIe TEOPETUUECKHE
HOHSTHUS, HA OCHOBE KOTOPBIX
CTPOUTCSI HAYaJIBHBII KypC Ma-
TeMaTHKHA (0OIIUe TOHATHS Ma-
TEeMaTHKH; TIOAXOMABI K TIOCTpOe-
HHUIO MHOXKECTBA IIEJIBIX HEOT-
PpHLATETBHBIX YHCEIT; CHCTEMBI
CUHCIICHUS; 3JIEMEHTHI TEOPHU
JETMMOCTH; PACIIUPEHUE MHO-
JKECTBA 1EIIBIX HEOTPHULIATENb-
HBIX YHCEJI; JJIEMEHTHI aIreOpbl
Y T€OMETPUH; BEINYMHBI M UX
U3MEpeHue)

TectupoBanue
VYcTHbll onpoc

Ymems ananuzupoBats 6a3oBbIe
HAay4YHO-TEOPETHYECKHE  IIpej-
CTaBJICHUsI O CYLIHOCTH, 3aKO-
HOMEPHOCTAX, NPHHIMIAX |
OCOOCHHOCTSAX H3y4YaeMBIX TEM
kypca «MaremaTukay (oOmrue
MOHATHS MaTEMaTHKH; T10IXO0 bl
K MOCTPOCHUIO MHOXKECTBA Iie-
JBIX HEOTPULATENIBHBIX YHUCE;
CHCTEMBbI CUHCIICHUS; 3JIEMEHTBI
TEOPHH JAEIUMOCTH; PAaCIIHpe-
HHE MHOJKECTBA LIEJIBIX HEOTPH-
LATEeNIbHBIX YHCEN; 3JEMEHTBI
areOpbl U TEOMETPHH; BEJTHYH-
HBI U HX U3MEPEHHUE)

TectupoBanue
KonrponbHas padora

Bnaoems pa3znuyHbIMU METOA-
MU aHaIHM3a OCHOBHBIX KaTero-
puii kypca «MatemaTuKay,
HaBBIKAMH, HEOOXOAMMBIMH IS
OBJIA/ICHUS TEOPETHUECKUMH
MTOHATHUSAMH, Ha OCHOBE KOTO-
PBIX CTPOUTCS HaYaJbHBIN KypC
MaTeMaTHKH (HaBBIKAMU perlie-
HUSI MATEMaTHYECKHX 3a/1aY;
BBITIOJTHEHUS PAllHOHAIIBHBIX
BBIYHCIIEHUH U Jp.)

TectupoBanue
Kontpomnsnas pabora
3amanus 119 CaMOCTO-
ATENIEHONW PabOTHI




YK-1 Cnocoben ocymiecTs-
JSITh TIOMCK, KPUTUYECKUH
aHaJIM3 B CUHTE3 HH(pOpMa-
MU, TPUMEHSATh CUCTEMHBIN
MOAXOJ ISl PELICHUSI [0-
CTaBJICHHBIX 3a/1a4

MNYK-1.1 3naet npuHIUIBI
cbopa, oTbopa u 0600IIEeHST
nHpOpMaInH, criennuKy cu-
CTEMHOT0 MOJX0/a IS petie-
HUSI IOCTABJICHHBIX 3a/1a4.
NYK-1.2 Ymeer nprnobperatsb
HOBbBIC 3HAHHSI HA OCHOBE aHa-
nM3a, CHHTE3a U IPYTUX METO-
JIOB; OCYIICCTBIISATh MIOUCK HH-
(hopmaIiK Mo HAYIHBIM TIPO-
OyeMaM, OTHOCSIIIMMCS K TIPO-
(heccroHambHOM 00ACTH.
MNYK-1.3 BnaneeT HaBBIKAMU
HAY4YHOT'O MMOUCKA U MPaKTH4e-
CKO# paboTHI ¢ MHYOPMAITHOH-
HBIMH UCTOYHHUKAMH, aJICKBAT-
HOT'O HUCIIOJIb30BaHust HH(OopMa-
LMK, TOJYYCHHOI U3 Meua 1
JPYTUX UCTOYHUKOB JUIS pellie-
HUS IIOCTABJICHHBIX 3a1a4.

3Hamb TPUHIUIIE 0TOOPa U
00001IeHNsT MATEMAaTHIECKOM
nH(pOPMAIUH, CTIETTU(PUKY CH-
CTEMHOTO TOJX0/1a JIJIsl pere-
HMSI ITIOCTABJIEHHBIX 3a/1a49 B
poriecce M3y4eHns TeM Kypca
«MaremaTnka»

Ymemw nprnobperaTh HOBBIE
3HaHUS, OCYILECTBIIATh TIOUCK
MaTeMaTH4ecKol HH(pOpMaIHy,
MIPOBOJUTH €€ KPUTUUECKUIT
aHaJU3 ¥ CUHTE3, CAMOCTOS-
TENLHO MPUOOPETATh HOBHIC
3HaHUs

Bnaoemwv HaBbIKaMy TIOMCKA
MIPaKTHIECKOH paboTHI ¢ WH-
(OopManMOHHBIMH HCTOYHUKAMH
MaTeMaTH4eCcKoi HHpOpManuu
IUTSL PEIICHUS IOCTaBICHHBIX
3aj1a4 B POLECCe U3YUCHUS TEM
Kypca «MaremaTHKa.

Kontponbnas pabora
3agaHus 4JIs caMoCTO-
ATENBLHOM padoTHI

YK-2 CriocobeH onpeaensTh
KpYT 3a/1a4 B paMKax Io-
CTaBJICHHOI! Llenx U BBIOU-
paTh ONTUMAJIbHBIE CIIOCOOBI
UX pELIeHUs], UCXOMS U3
JIEHCTBYIOIIUX IIPAaBOBBIX
HOPM, HMEIOILIUXCA Pecyp-
COB ¥ OTPaHUICHUH

NYK-2.1 3naet HeoOX0IUMBIE
JUISL OCYILIECTBJICHUS MpodeccH-
OHAJIBHOU JIeATEIbHOCTH ITpa-
BOBBIE€ HOPMBI U METOI0JIOTHIO
MPUHATHS YTIPaBIEHUYECKUX
pELICHUI; DKOHOMUYECKHUE OC-
HOBBI PO(heCCHOHANBHOM aes-
TEJNBHOCTH.

NYK-2.2 Ymeer pa3pabaTsiBaTh
IUIaH, OIPEAEHATh LEIEBbIe
STalbl ¥ OCHOBHBIE HalpaBlie-
HUS paboTHI, BEIOUPATH OMTH-
MaJIbHbIE CIIOCOOBI PelIeHHs
MOCTaBJIEHHBIX 33]1a4, UCXOI
13 JEHCTBYIOLIUX IIPABOBBIX
HOPM, UMEIOIIUXCS PECYpPCOB U
OrpaHUYEHUN.

NYK-2.3 Brnageer MeTonukon
OpraHu3alUy MPOEKTHON Jies-
TEJBHOCTH.

3namob HEOOXOTUMBIC IS OCY-
HIECTBJICHUS MPOGECCHOHAIb-
HOM JeSATENIbHOCTH MPaBOBBIE
HOPMBI U METOJIOJIOTUIO TIPUHSI-
THUS PEIICHHIT; OCHOBBI TIpodec-
CHOHAJIbHOM JIESATCIHLHOCTHU B
MpoLecce U3yYEHUs TEM Kypca
«MaremaTHka.

Ymemw pazpabateiBaTh IIIaH,
OTIPEAEIATH STAIlbl M HalpaBe-
HUS pabOTHI, BEIOUPATH PaIfiio-
HaJIbHBIEC CIIOCOOBI PEIICHHS
MaTeMaTHYeCKHX 3a7ad, BbI-
TIOJIHEHHMS! BHIYUCIICHUH B NIPO-
Hecce U3y4YeHus TeM Kypca
«MaremaTukay.

Brademwv MeTonukon opranusa-
R8Z058 HpOCKTHOﬁ ACATCIbHOCTHU B
MpOLIECCe U3YyYEHUS TEM Kypca
«MaremaTuka.

Kontponsnas pabora
3anaHus 111 caMoCTo-
ATENBHOM PaboTHI

3. CTpyKTypa M colepkaHue THCHHUIIUHBI

3.1. CTpyKTYypa AMCUMILINHBI

TpynoemiocTs oyHas popma 3a04Has popma
o0y4eHus o0y4eHus
OO0mas Tpy10eMKOCTh 13 s.e. 13 3.e.
4acoB 110 Y4eOHOMY IUIaHy, U3 HUX 468 468
KonTakTHas pa6ora, B TOM 4HcJe: ayTUTOPHBIE 3aHITHS:
— 3aHATUS JIEKIIMOHHOTO THIIA 82
— 3aHATUS CEMUHAPCKOI0 THIA 100 12
KOHTPOJIb CAaMOCTOSTEIbHON PabOTHI S) 5
IIpoMe:kyTouHasi aTTECTALMSA 79 99
3a4eT, IK3aMeH
CamocrosiTesbHast padoTa 209 429




3.2. ConepxaHue TUCHUILIUHBI
(cmpyxmypuposannoe no pasdenam (memam) ¢ yKazanuem OmeEeOeHHO20 HA HUX KOIUHeCmed
AKadeMu4ecKkux 4acos u 6udbl y4eOHbIX 3aHAMUILL)

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

CamocTosiTe1bHas padoTa
oOyuarowerocs,
Yyachl, B IEPUOJ

3ansaTtus =
CeMHHAPCKOI0 THMA = =
HaumeHoBaHue g (B T.4. TeKymmii = = S ¢
Bceero = - = c = =
pasaenoB (P) (qac],l) ™ KOHTPOJIb yClIeBae: P E E lg
i Tem (T) E E MOCTH) g § = ° g o
JUCHHUILIMHBI (MOAYJIsS), ; E 2 o = 5 S ;‘ : §
S S 7 E = : - E = g S = 3
. ™M = 2 g = e 2 <z 2 == 2
®opma(bl) NPOMEKYTOUYHOM g Sz E S5 S g g =2
aTrecTanuu e E = E g e 8 = § i
N0 AUCHMILIUHE 3 z 3 S~ 5 S
(=3 < =
= =
= o = o = o E| ol & o | E o = )
= 3 = 3 = 3 = 3 = b = 3 = 3
o (<) ©) oo} o [aa) Sl m»w| O o | O oo} o o}
Tema 1. O6uue MoHATHA MaTeMa- 143 | 139 | 16 34 4 93 135
THKH.
B ToM unciie TEKyIIHii KOH- 1 1 1 1
TPOJIb
3aver 4 4
Hroro 144 | 144 | 16 34 4 1 1 4 93 135
Tewma 2. [enbie HEOTpHULIATEb- 142 | 169 | 32 32 6 78 163
HBIC YHCIIA.
B Tom yuciie TeKynuii KOH- 2 2 2 2
TPOJib
JK3aMeH 36 9 36 9
Hroro 180 | 180 | 32 32 6 2 2 36 9 78 163
Tema 3. PacimpeHnue noHsATUs 2 35 8 8 10 35
qrcya.
Tema 4. @yHKkuMU. YpaBHEHHUS. 30 31 10 10 1 10 30
Hepasencraa.
Tema 5. DneMeHTBI T€OMETPHHU. 25 36 8 8 9 36
Tema 6. BennunHa u ee uamepe- o5 31 8 8 1 9 30
HUE.
B Tom yuciie TeKynuii KOH- 2 5 2 2
TPOJib
JK3amMeH 36 9 36 9
Hroro 144 | 144 | 34 34 2 2 |2 36 9 38 | 131
BCET'O 468 | 468 | 82 100 | 12 5 |5 72 22 | 209 | 429

4. YueOHO-MeToAMYeCKHE 00eciedeHUEe CAMOCTOSITEIbHOM PadoThl CTY/IEHTOB

CamMocTosTenbpHas paGOTa SIBIISIETCA BaKHEHIIIEH COCTaBHOM 4YacThbIO yq66H0ro nmponecca u

0053aHHOCTEIO KaXXZ0ro CTyA€HTa.

I[J'I}I obecIieyeHnss CaMOCTOSTEIbHOM pa6OTLI O6y‘-IaIOIJ_II/IXC}I HCIIOJIB3YCTCA BHCKTPOHHLIf/'I
ympasiseMblii Kype «Matemarukay, https://e-learning.unn.ru/course/view.php?id=3251 co3xanHblii B
cucreMe 31ekTpoHHoro odyuennss HHI'Y https://e-learning.unn.ru/ .

CamocrosTenpHas pa60Ta CTYACHTOB IO JUCHUIIINHE «MaremaTuka» OCYHIECTBIIACTCA B CJIC-
AYIOIIHUX BHUJaX. MOArOTOBKA K YCTHOMY OIPOCY Ha NPAKTHYCCKUX 3aHATUAX, K KOJUIOKBUYMaM; U3Y-



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

YEHHWE OCHOBHOM W JOIOJHUTEIBHON JINTEPATYPHI; BBINOJHEHHUE 3aJaHUIl IIPU MOATOTOBKE K MPAKTHU-
YECKUM 3aHATUSIM, TECTHPOBAHUIO U KOHTPOJBHBIM paboTaM; aHaJIU3 TIPOTrpamMM U YIeOHUKOB MaTeMa-
TUKH JUIS HAYaJIbHOU IIKOJIBI C IIETBI0 BBITIOJHEHUS 3aJaHUI I CAMOCTOSTENIbHON paboThI; TOATo-
TOBKa K 3a4€Ty; MOJArOTOBKA K IK3aMEHY.

IMoaroroBka K 3aHATHAM CEMUHAPCKOI0 THUIA

(MpaKTHYECKUM 3aHATHSM, KOJJIOKBHYMAM)

[ToaroToBka K 3aHSATHSIM CEMHUHAPCKOTO THIA (MPAKTHUYCCKUM 3aHSATHSIM, KOJUIOKBHYMam) —
TpaguImoHHas (opMa CaMOCTOSTEIHLHON paboThl 00yJarONTUXCS, BKIIOYAET OTPAOOTKY JIEKITMOHHOTO
Marepualia, U3y4eHue PEKOMEHJOBAHHOW JINTEPATYPhI, KOHCIIEKTUPOBAHUE NPEIIOKEHHBIX UCTOYHHU-
KOB.

[ToaroroBka k omnpocy, NPOBOJIUMOMY B paMKaX MPAaKTHYECKOI'O 3aHATHA, HA KOJUIOKBUYMAXx,
TpeOyeT YsSCHEHHs BOIPOCOB, BHIHECEHHBIX HAa KOHKPETHOE 3aHATHE, MOATOTOBKH BBICTYIUICHUH, TO-
BTOPEHUS OCHOBHBIX TEPMHUHOB, 3aIIOMHUHAHUS (DOPMYIT U aITOPUTMOB.

Ha mpakTudeckux 3aHsATHSAX PacCMaTPUBAIOTCA HanOOJee Ba)KHBIC, CYIIECTBEHHBIC, CIIOKHBIC
BOIIPOCHI, KOTOPBIE, KaK CBUICTEILCTBYET MPEIOIaBaTeIbCKasl MPaKTHKa, HanOoJiee TPYJHO yCBaMBa-
IOTCS CTYJeHTaMU. [ 0OTOBUTHCS K IPAKTUYECKUM 3aHATUAM HEOOXO0IUMO 3a0JI1arOBpeMEHHO.

Iloocomoska k cemunapckum (Rpaxmuyeckum) 3aHAMuUsIM Kao4aem 6 ceosi.

e 00s3aTeIIPHOE O3HAKOMIICHHE C IUIAHOM IPAKTHUUYECKOTO 3aHATHS, B KOTOPOM COACPIKATCS
OCHOBHBIE BOITPOCHI, BHIHOCUMbBIEC Ha 00CYXICHUE;

® U3y4YeHUE KOHCIIEKTOB JICKIIMM, COOTBETCTBYIOIIUMX pa3/eioB Y4yeOHUKA, y4eOHOTO
mocoous;

®  W3y4ECHHUE JIOMOJHUTEIBHOM JIUTEPATYpPhl 1O TEME MPAKTUYECKOTO 3aHATHS C
00s13aTeTbHBIM KOHCIIEKTUPOBAHUEM MaTepuaia, KOTOPBIA IMOHAMIOOUTCS TpH OOCYKIECHUU Ha
CEMUHape.

Tlomuume, umo Heob6xX00UMO:

® BBINIKMCAaTh OCHOBHBIC TEPMHUHBI U 3aIIOMHUTH UX JePUHUINY;

®  3aMUCHIBaTh BO3ZHUKIIKE BO BPEMsI CAMOCTOSITENILHON paboOThl ¢ y4eOHMKAMHU U HAy4YHOMH
JTUTEPaTyphl BOIIPOCHL, YTOOBI 3aT€M Ha CEMUHAPE MOJTYYUTh Ha HUX OTBETHI;

® UMETh MPOJYMAHHBIE M APTYMEHTHPOBAHO OOOCHOBAHHBEIC (DOPMYIHPOBKH COOCTBEHHOM
MO3UIMH 110 KaXXJIO0MY BONPOCY IJIaHa MPAKTUYECKOTO 3aAHATHUSA,

e oOpamaThCcs 3a KOHCYNbTAllMell K MpernojaBaTeNl0 MPH BO3HUKHOBEHWHU 3aTPYIHEHUN B
OCBOEHUU MaTepuana MpakTHIecKoi padoThI.

OTBeT Ha MPAKTUYECKUX 3aHIATHUSAX, HAa KOJUIOKBHYMAax IOJKEH YAOBIETBOPSTH CIEAYIOIIUM
TpeOOBaHUSAM: B BBICTYILIGHUU H3J1araloTcs TEOPETUUYECKHE MOIXOAbl K pacCMaTpUBAEMOMY BOIPOCY,
JAETCsl AaHAJIN3 MPUHIIMIIOB, 3aKOHOB, OHATHUN U KaTErOPU; TEOPETHUECKUE MOJTO0KEHUS MOIKPEIIS-
1oTcs (hakTamu, IpUMepaMH, BBICTYIUIEHHE JOJHKHO OBITh apryMeHTHpoBaHHBIM. J[ns Gonee yriy6-
JICHHOTO HM3YYEHHSI BOIPOCOB PEKOMEHAYETCS KOHCIEKTUPOBAHUE OCHOBHOM M JOMOJIHUTEIBHOMN JIH-
Teparypsl.

Bonpiyto moMoIis Nmpu MOATOTOBKE K 3aHATHUSM MOXKET OKaszaTh WM3ydeHUE MyOIHMKaluid B
HAaYYHBIX XypHAJIaX, a TaKKe crenranbHbie HTEpHET-pecypChl 10 TEMATUKE TUMCLMIUIMHBI, YKa3aH-
HBIE 1. 6 HACTOsIIEeH pabouel MporpaMMbl TUCITUTLUIMHBI

MeToanuyeckne peKOMEHIAUM 10 MOAT0TOBKE K YCTHOMY OIPOCY
HAa NPAKTHYECKOM 3aHATHH, HA KOJLIOKBUYMe

1. ITpu moATroTOBKE COOOIIEHUS, OTBETA UCIIOIB3YHTE HECKOJIBKO UCTOYHUKOB JIMTEPATYPHI TIO
BBIOpaHHOI TeMe (BOIPOCY), UCTIONB3YITe TIeUaTHbIC U3AAHUS U HICTOYHHUKH DJIEKTPOHHBIX OMOIHOTEK
nnu HTepHET-peCypCcoB.

2. CnenaiiTe nuTaThl W3 KHUT W CTaTell 1O BBIOpaHHOW TeMme (oOpaThTe BHHMAaHHE Ha
HETIOHSATHBIE CIIOBA U BRIPAXKECHHUS, YTOUHUTE X 3HAUYCHUE B CIIPABOYHON JIUTEpaType).

3. [Ipoananu3upyiite coOpaHHBII MaTepuadl W COCTaBbTE IJIaH COOOIIEHUS WU OTBETA,
AKICHTHPYSI BHUMAaHUEC Ha HanOoJiee BaKHLIX MOMEHTAX.

4. Hanmumurte OCHOBHBIC TOJIOKEHHSI COOOIEHUS WM OTBETa B COOTBETCTBUU C ILIAHOM,
BBIIIMCHIBAsS 110 KAKJOMY ITYHKTY HECKOJIBKO MPEIIOKEHU .



5. IlepeckakuTte TEKCT COOOIICHHSI HITU OTBETA, KOPPEKTUPYS MOCICOBATEILHOCTD H3JI0KCHUS
MaTepuaa.

6. [ToaroroBiieHHOE COOOILICHHE MOXET COMPOBOXAATHCS MPE3CHTAIMEH, HIUTIOCTPHPYIOLICH
€ro OCHOBHbBIE TIOJIOKEHUSI.

[Toka3zarenu pe3yabTaToOB pabOTHI 1151 CAMOIIPOBEPKHU:

® [I0JIHOTA U KaYeCTBEHHOCTh MH(OPMAIIUU 10 33JaHHOU TEME;

e cBO0OO/IHOE BJIaJICHHE MaTepUAIOM COOOIICHUS WK JOKJIa/a;

® JIOTUYHOCTh U YETKOCTh U3JI0KEHUS MaTepHaa;

® HaJM4YME U Ka4eCTBO IIPE3EHTALIMOHHOIO0 MaTepuaa.

CamocrosiTe/IbHOE H3yYeHHe OT/eJIbHBIX TeM (BOIPOCOB)
B COOTBETCTBMH CO CTPYKTYPOIi JUCUMILIMHBI 10 Y4eOHOM U CllelUAJIbHOH JJUTepaType

AKTHBH3AIUS YUeOHOU JIEATEIBPHOCTH U WHANBHUAyaTU3aus O0ydeHHs MPEIoaracT BEIHECe-
HUE Ul CAMOCTOSATEIBHOT0 U3yYEHHS OT/IEIbHBIX TEM HIJIM BOIPOCOB. BbiOop Tem (BompocoB) 1iis ca-
MOCTOSITEIPHOTO M3Y4EHHUS — OJHA M3 KIIOYEBBIX NpoOJeM menarora B opraHu3zanu 3((eKTuBHON
paboThl 00YYAIOIIMXCS IO OBJIAJICHUIO YYEOHBIM MaTepUAIIOM.

Oco0y10 pojb CaMOCTOSATENIFHOE M3YYEHUE OTIENIBHBIX TeM (BOIPOCOB) AMCUUIUIMHBI UTPACT
JUIS CTYJIEHTOB 3a04HOM (hopMBI 00yUEHUSI.

[Tpu 3TOM, KaK MpaBmI0, OCHOBAaHUEM BBIOOpA SIBISIETCSl HAMITydIIass 00eCIIeYeHHOCTh JINTepa-
Typoil 1 y4eOHO-METOIMYECKUMHU MaTepualaMy Mo JaHHOU TeMme, ee o0oOmaronuii xapakrep, cop-
MHUPOBAHHBIN Ha ayJTUTOPHBIX 3aHATUAX AITOPUTM H3ydeHHs. OOs3aTeIbHBIM YCIIOBUEM PE3YIIbTATHB-
HOCTH CaMOCTOSITEIBHOTO OCBOEHUS TEMBI (BOIIPOCA) SBISIETCSI KOHTPOIb BBIMOJTHEHUS 3a/IaHUSI.

Bonpocel a1 caMOCTOSATENbHOIO U3y4eHHUs! TeM (BOIPOCOB) yKa3aHbl B paboyeil mporpamme
JTUCIUILTAHBL (MOJTYIs).

Pe3ynbTaTthl caMOCTOSATENBHOIO M3YyYEHHUS] BOIPOCOB, OYIyT MPOBEPEHBI MPENOJaBaTEIEM B
¢dbopMe: YCTHBIX OMPOCOB HAa MPAKTUYECKUX 3aHATHSIX M KOJUIOKBHUYMaX, BBIIIOJIHEHUS 3aJaHUN KOH-
TPOJIBHBIX padOT U 3aJaHUM JUIsl CaMOCTOSTENbHOM pabOThI CTY/IE€HTOB, OTBETOB Ha 3a4eTax, dK3ame-
Hax.

PaboTa ¢ 0CHOBHOI1 1 10NIOJITHUTEJILHOM JTUTEPaTypoOi

Metoanyeckue peKOMeHAAIHMH 110 padoTe ¢ OCHOBHOM M ONOJHUTEJIBHOM JIUTepaTypoit

Pabota c nmutepatypoit 1oKHA COMPOBOXKAACTCS 3aMUCSIMHU B TOM WM MHOU (popme (KOHCIIEKT,
TUJIaH, Te3UChI, aHHOTaIus). [Ipu TOM BayKHO HE TOJIBKO MPUBIEYb OoJiee MIUPOKUN KPYT JTUTEPaTyphl,
HO U CyMETh Ha €€ OCHOBE pa300paThCsl B CTENEHH M3YYEHHOCTH TeMbl. CTOUT BBISIBUTH JUCKYCCHOH-
HbIE BOMPOCHI, HEPEIICHHBIE MTPOOIEMBI, TIOMBITAThCS BhICKAa3aTh CBOE OTHOIIEHHE K HUM. [IpuBectu u
apryMEHTHPOBAaTh CBOIO TOUYKY 3PEHHUS HJIM OTMETUTh, KAKOW U3 UMEIOIINXCS B JTUTEPATYPE TOUEK 3pe-
HUS IO JAaHHOU MpoOsieMaTHKe MPHUIeP)KUBAETECh U TIOUYEMY.

[To 3aBepiIeHUU U3YYEHUS] PEKOMEHAYEMOW JIUTEPATyphl MOJIE3HO MPOBEPUTH YPOBEHb CBOMX
3HAHUU C TTOMOIIBIO KOHTPOJIBHBIX BOMPOCOB AJisi camorpoBepku. HeoOxonmMo BecTH cucreMaThye-
CKyI0 paboTy HaJ JUTEepaTypHbIMU MCTOYHUKaMU. HeoOxonuMo u3ydyaTh HE TOJIBKO JUTEpaTypy, pe-
KOMEHIYEMYIO B JaHHBIX y4eOHO-METOJUYECKUX MaTepHaliaX, HO U HOBbIE, CYIIECTBEHHO BaXXKHbBIE U3-
JaHUs 110 KypCy, BBIIIENINE B CBET Mocie ero nyonukanuu. [Ipu 3Tom cienyeT BhIIENSITh HESCHBIE,
CIIOKHBIE JIJIS1 BOCTIPUSITUSL BOMPOCHI. B 1ensX MposiCHEHUS MOCIETHUX HYKHO 0Opaliarbcs K Mpemno-
JlaBaTelto.

CamocTosiTe/IbHOE BbINOJHEHHE NPAKTHYECKHUX 3aJaHNH NIPH MOATOTOBKE K 3aHATHSIM,
TECTUPOBAHUIO U KOHTPOJIbHBLIM padoTam

1. BuuMarenpbHO MPOYUTANTE TEOPETUUYECKHI Marepual — KOHCIEKT, COCTAaBJICHHBIN Ha
JIEKIIMOHHOM 3aHATHM, MaTepuall ydeOHHMKa, mocoOus. Beimummure ¢GopMynbsl W3 KOHCHEKTa IO
M3y4aeMou Teme.

2. OOpatuTe BHMMaHHE, KaK HCIOJIb30BAUCH JaHHBIC (DOPMYNBI NMPH PEIICHUH 331a4 Ha
3aHATHU.

3. Beimmummite Bam BapwaHT 3aJaHUs, TPEUIOKEHHOTO B METOJMYECKUX YKA3aHHIX 110
JUCLUIIIMHE, B COOTBETCTBUU C MOPSIKOBBIM HOMEPOM.

4. PemuTe IpeIIOKEHAYIO 3a7a9y, UCTIOb3Ys BBIMTHUCAHHBIE HOPMYJIHI.

5. B cmyuae HEOOXOAMMOCTH BOCTIONB3YUTECh CIIPABOYHBIMU JTAHHBIMH.



6. [Ipoananu3upyiite  MONMy4eHHBIH  pe3yabTaT  (MPOBEPHTE  PAa3MEPHOCTH  BEJIUYHH,
IPAaBUIBHOCTh IOACTAHOBKM B (OPMYJBl UHUCIEHHBIX 3HAU€HWH, MPAaBUIBHOCTh PAacCyUETOB,
MPAaBUIILHOCTH BBIBOJIA HEM3BECTHON BEIIMYMHBI U3 (POPMYIIBI).

7. Pemienne 3amad JIOJDKHO COIPOBOXAATHCS HEOOXOJUMBIMM IOSICHEHUSAMH. PacuérHble
(bopMyIIbI IPUBOAUTE HA OTAEIBHOM CTPOKE, BBIIEISS U3 TEKCTa, C YKa3aHUEM Pa3MEPHOCTH BEITUYMH.
@opmyinbl 3anuchiBaiiTe cHadaiga B oOuieM Buje (OyKBEHHOE BBIpaXKEHME), 3aT€M IOJACTaBIIANHTE
YKCJIOBBIE 3HAUYEHUs O€3 yKa3aHUs pPa3MEPHOCTEH, IIOCJIE€ 4YEro IpPUBEIUTE KOHEYHBIH pe3ysbTaT
pacu€THON BEJIMYMHBI.

[Toka3zaTenu pe3yabTaToB pabOTHI 1JIs1 CAMOIIPOBEPKHU:

® IpaMOTHAs 3allUCh YCIOBUS 337a4U U €€ PEILICHUS;

® 'PaMOTHOE HCIOJIB30BaHUE POPMYII;

® 'PaMOTHOE UCII0JIb30BAHUE CIIPABOYHON JIUTEPATYPbI;

® TOYHOCTb U NPAaBUIIbHOCTh PACUYETOB;

e 00OCHOBaHUE PEIICHUS 3a/1a4H.

IloaroroBka K KOHTPOJIbLHBIM padoTam

KoHTposbHbIe pabOThI SIBISIOTCS OJHUM U3 00s13aTENbHBIX BUJOB CaMOCTOSTEILHOW pado-
TBHI CTYACHTOB. L[ebi0 KOHTPOIBHBIX PadOT SBISIETCS BHIPAOOTKA YMEHUI U HABBIKOB CAMOCTOSITEIb-
HOW paloThl; GOPMHUPOBAHUE HABBIKOB pabOTHI CO CHEIMAIBHON JIUTEPAaTYpPOl U YMEHHs MPUMEHATh
CBOM 3HaHMSI K KOHKPETHBIM CUTYaLIUSIM.

MeToauueckue peKOMEeHIAIAN

1. BuumarenbHO mnpouMTaliTe MaTepuand MO KOHCIEKTaM, COCTaBJIEHHBIM Ha Y4eOHBIX
3aHATHSIX.

2. [IpounTaiiTe TOT e MaTepHal M0 y4eOHUKY, yIeOHOMY ITOCOOHIO.

3. Ecnu Bompoc BBIHECEH Ha CaMOCTOATENbHOE M3ydeHHE, IocTapaiTech pa3o0paThCs ¢
HEINOHSTHBIM, B YACTHOCTH, C HOBBIMH TEPMUHAMH.

4. OTBeThTE Ha KOHTPOJIbHBIE BOIIPOCHI JJIs1 CAMOIIPOBEPKH, UMEIOIINECS B YUEOHHKE.

5. KpaTko nepeckaxure cojiep>kaHie U3y4€HHOTO MaTepuasla «CBOUMHU CIIOBaMU».

6. 3ayuute «paboune onpeaesneHus» OCHOBHbBIX NOHATHH, 3aKOHOB.

7. OcCBOMB TEOpETHYECKMH MaTepuay, NIpUCTyHaiiTe K BBIIOJHEHUIO 3aJlaHuM,
yIpa)KHEHHH; pelIeHuI0 3aa4, pacueTOB CaMOCTOSTENIbHON paboThl, COCTABICHUIO rPpauKOB, TAOIHUIL
U T.J1.

[ToaroToBka K ayAuTOPHONW KOHTPOJBHOM paboTe aHajlOrMyHa mpenblayiei ¢gopme, HO
TpeOyeT OoJiee THIATENLHOTO U3YYEHHs] MaTepHralia 1Mo TeMe Ui OJOKY TeM, e aKIEHT JeaeTcs Ha
M3y4eHHe MPUUNHHO-CIIECTBEHHBIX CBSI3€H, paCKPBITHUIO IPUPOJIBI BIECHUNA U COOBITUH, TPOOIEMHBIX
BOIIPOCOB.

CamocTrosiTe/IbHOE BBINIOJIHEHHE KOHTPOJIbHON PadoThl

MeTtoauyeckue peKoOMeH AU

[ToaroToBka K BHIIOIHEHUIO KOHTPOJIBHON pabOTHI MO JUCHUILIMHE «MaremaTuka» Tpedy-
€T aKLIEHTUPOBAaHUS BHUMAHUS Ha ONpeeNeHUsIX, TEPMUHAX, COJEP)KaHUU OHATUH, (popMynax, anro-
putMax B obnactu «MaremaTHkay.

Jl1s caMOMOATOTOBKY HYHO HCIOJIb30BaTh padouyr0 MporpaMMmy TUCLUIUIMHBI, METO/IH-
YyecKue pa3paboTKu (PEeKOMEHIAINH, TPAKTUKYMBI, TOCOOHS) ¢ MPUMEpaMHU TECTOB U BOIPOCAMHU KOH-
TPOJBHOU paboThl, y4eOHO-METOANUECKUM U MH(POPMAIIMOHHBIM 00ECIIEUEHUEM.

MeTtoanyeckue peKOMeHAANH 110 NMOAT0TOBKE K 324€Ty, IK3aMeHY

3aueT u SK3aMeH IPOBOAATCA B TPAAUIIMOHHOMN (hopMe (OTBET Ha BOMPOCHI SIK3aMEHAIIOH-
HOTO OWJieTa, BHIIOJHEHHE TIPAKTHYECKHUX 3aJaHui, pelIeHe 3a1a4).

[TonroroBka K 3a4ery, SK3aMEHY HAa4MHAETCS C MEPBOro 3aHATHUs Mo aucuurinHe. [Ipu
3TOM B@)XHO C CaMOro Hayaja IUIAaHOMEPHO OCBaWBaTh MaTepuai, PyKOBOJCTBYSCh TPEOOBAaHHIMH,
KOHCIEKTUPOBATh BaXKHbIE JJISl PEIIEHUs] YYeOHBIX 3a/lad UCTOYHUKH, 00paliaTbcs K MpernogaBaTelio
3a KOHCYJIbTAIUEN 110 HEYCBOECHHBIM BOIIPOCAM.

JlJ1s MOArOTOBKM K cljaue 3a4yera, HK3aMeHa HeoOXOJUMO MEepBOHAYAIbHO NMPOYUTATh JIEK-
LIMOHHBIN MaTepHall, a TAKXKe COOTBETCTBYIOIINE Pa3/eibl PEKOMEHAYEMbIX M3aanuil. Jlydmum Bapu-



aHTOM SIBJISIETCS] TOT, IPU KOTOPOM IIPH MOATOTOBKE UCIOIB3YETCs] HECKOJIBKO HCTOUHUKOB MH(POpMa-
UHU. ITO CIOCOOCTBYET Pa3HOCTOPOHHEMY BOCIIPUATHIO KaX/10H KOHKPETHOM TEMbI IUCIUTUIUHBIL.
B 00001mEénnoM BapraHTe MOATOTOBKA K Cllaue 3a4€Ta, SK3aMEHa BKJIIOUACT B ce04:
® [IPOCMOTP MPOrpaMMbl YUeOHON TUCIUILIMHBL, IEPEYHS BOIIPOCOB K 3aU€Ty, IK3aAMEHY;
— e m0a00p PEeKOMEHIOBAHHBIX MPENOAABATENCM HCTOYHHKOB (yUeOHHKOB, HOPMATHBHBIX
IIPaBOBBIX AKTOB, JOIMOJIHUTEIBHON JIUTEPATYPHI U T.11.),
® HCIIOJb30BAHME KOHCIIEKTOB JIEKIUI, MAaTEPUAJIOB 3aHATUN U UX U3YYCHHUE;
- e KOHCYJIbTUPOBAHUE Yy MpeErogaBaTesl.

Y4eOHO-MeTOAUYEeCKHE IOKYMEHTBI, PerjIaMeHTHPYIOIIHe CAMOCTOATEIbHYI0 padoTy
ajgpec J0CTyNa K JOKyMEHTam

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

5. DoHJ OLIEHOYHBIX CpeacCTB AJisd HpOMe)KyTO'{HOﬁ aTrTeCTalluM 110 TMCHHUIIJIMHE

5.1. Onucanue WIKAJ OLeHUBAHUS Pe3Y/JIbTATOB 00y4YeHHUs 1O AUCHHUILINHE

B xo1e mpoMeKyTOUHOM aTTecTaluy 1Mo JUCIUILUIMHE OCYIISCTBIISICTCS OIeHKAa COPMUPOBAH-
HOCTH KOMITOHEHTOB KOMIICTEHIIHMI (TIOJTHOTA 3HAHWI/ HAJIMYUe YMECHUI/ HaBBIKOB), T.C. PE3YJITATOB
o0y4eHHs, yKa3aHHBIX B TaOnuie 1.2 HacTosmel padoueil mporpaMmbl, HA OCHOBE OIICHKU YCBOCHUS
COJICPIKAHUS JTUCITUTUTAHBI.

OO6o0mIeHHas omeHKa C(HOPMHUPOBAHHOCTH KOMITOHCHTHOTO COCTaBa KOMITETEHIIMH B XOJEC
MIPOMEKYTOUHOM aTTECTAIUH 10 JUCIUILINHE IPOBOJIUTCS HA OCHOBE y4eTa TEKYIICH YCIIeBaeMOCTH B
XO0J€ OCBOCHHMA NUCHUIIIIMHBI U y4€Ta pE3yjibTaTa CAa4un HpOMe)KYTOLIHOI\/JI arrecraluu.

BbisiBIieHHBIE TIPU3HAKKA HECPOPMHUPOBAHHOCTH KOMIIOHCHTOB (MHAMKATOPOB) XOTS OBl OJTHOM
KOMIICTCHIMU HE MMO3BOJIAIOT BBICTABUTH MHTCTPHUPOBAHHYIO IMOJIOKUTCIBHYIO OLICHKY C(i)OpMI/IpOBaH-
HOCTHU KOMITETCHIIMH ¥ OCBOCHHMSI TUCIIUIUTMHBI HA TAHHOM 3Tare 00yueHHs.

O06o01eHHas oneHKa chOpMUPOBAHHOCTH KOMIIOHEHTHOTO COCTaBa KOMIIETCHIIMN Ha MpoMe-
KYTOUHOM aTTecTalii, KOTopas BHOCUTCS B 3a4€THO-3K3aMEHAI[MOHHYIO BEOMOCTh MO JAUCIUILITHHE
Y 3a4€THYIO KHUKKY CTYACHTA, OCYIIECTBIISIETCS IO CIIEAYIONICH OLIEHOYHOH IIIKaJe.

IIxana oueHkH choOpMUPOBAHHOCTH KOMIIOHEHTHOI'O COCTABAa KOMIIEeTEeHIIUH
HA NIPOMEKYTOYHOM aTTeCTAUHN

Ounenka YpoBeHb NOATOTOBKH

OT1nugHO c(hOpMHUPOBAHHOCTh KOMIIOHEHTHOTO COCTaBa (MHAMKATOPOB) KOMIETEHIMH COOTBET-
CTBYeT TpeOOBaHMSIM KOMIIETEHTHOCTHON MOJIENM OyAyIero BBIMYCKHHKA Ha JAHHOM
sTane o0y4eHust, ocHoBaHHBIM Ha TpeboBanusx OC HHI'Y no HanpaBiieHHIO TIOATOTOB-
KH, CTYJICHT TOTOB CaMOCTOSITENILHO pellaTh CTaHJapTHBIE U HECTaHIapTHbIE MpodeccHo-
3auTeHo HaJIbHbIE 337]a4M B MPEIMETHON 00JIaCTH JUCLUUIUIMHBI B COOTBETCTBHM C THUIIAMH 3a/1ad
npodecCHOHANBHON JIESITENHOCTH OCBaHBAaeMOM 00pa3oBaTeIbHONM NPOrpaMMBbl

Xopo1io c(hOpMHUPOBAHHOCTh KOMIIOHEHTHOT'O COCTaBa (MHAMKATOPOB) KOMIICTCHIMA COOTBET-
CTBYeT TpeOOBaHHUSAM KOMIICTCHTHOCTHOW MOJENH OyIymIero BEITYCKHHKA HA JaHHOM
aTamne oO0y4yeHus, ocHOBaHHBIM Ha TpeboBaHusax OC HHI'Y mo HampaBiieHWIO MOATOTOB-
KW, HO CTYZICHT TOTOB CaMOCTOSITEIbHO peliaTh TOJIBKO pa3IuIHbIE CTaHIAPTHEIE Tpodec-
CHOHAJILHBIC 33J1a4M B MPEIMETHOW 00JACTH MUCIUIUIMHBI B COOTBETCTBUU C THUIIAMU 3a-
Ja4d IpodecCHOHANIBHON AEATENbHOCTH OCBAaNBAeMOM 00pa30BaTeIbHON MPOTrPaMMBbI

YnoBierBopu- | chopMHPOBAHHOCTH KOMIOHEHTHOTO COCTaBa (MHIUKATOPOB) KOMIIETEHIINH COOTBETCTBY-



https://arz.unn.ru/sveden/document/
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TEJIBHO €T B IIEJIOM TPeOOBAaHUSIM KOMIICTCHTHOCTHOW MOJETH Oy IyIIero BRIMYCKHUKA Ha TAHHOM
atamne o0y4deHus, ocHoBaHHBIM Ha TpeboBanusax OC HHI'Y mo HampaBiieHWIO MTOATOTOB-
KM, HO CTYIEHT CIIOCOOCH pelaTh JIMIIbF MHHAMYM CTaHIApTHBIX MpodeccHoHaIbHBIX
3aad B MPEIMETHOM O0JIACTH TUCIMIUIMHEI B COOTBETCTBHH C THIIAMH 33124 TIpodeccro-
HAJIBHOW IEATENFHOCTH OCBAaBaeMOil 00pa30BaTebHON IPOTPaMMBI
He 3aureno | HeymoBneTrBo- | chopMupoBaHHOCTH KOMIIOHEHTHOTO COCTaBa (MHINKATOPOB) KOMIICTEHITHI HE COOTBET-
PHUTENBHO CTBYeT TpeOOBaHMUAM KOMITETCHTHOCTHON MOZEIH Oy yIIero BHITYCKHUKA HA TAHHOM
sTare oOydeHus, ocHoBaHHEIM Ha TpeboBarmax OC HHI'Y no HampaBieHHIO TOATOTOB-
KH, CTYJICHT HE TOTOB peliaTh Mpo(ecCHOHATbHbBIC 3a1a4H B PEAMETHON 00JIACTH JUCIIH-
IUTMHBI B COOTBETCTBHH C THIIAMH 33]1a4 IPO(PECCUOHATBHOM S TEIBHOCTH OCBaUBACMOM
00pa30BaTENLHON POTPAMMEBI
HIkana oueHnBanusi cCGOPMHUPOBAHHOCTH KOMIIETEHIIUU
Yposennb
chopmupo- HEY/10BJIETBOPUTEIbHO YAOBJIETBOPHTEJIBHO X0po1uo OTJIMYHO
BaHHOCTH
KOMIETeHIHH
(MHAMKaTOpa He 32YTeHO 324TEHO
JAOCTHIKEHUS
KOMIIETEHLHH)
o . | YpoBens 3HaHui B 00beMe, | YpOBEHb 3HAHUH B 00B-
VpoBeHb 3HaHM# HIOKE MH- | MHUHHMANbHO AOMYCTHMBIH
. N COOTBETCTBYIOIIEM PO- eMe, COOTBETCTBYIOLIEM
3uauust HUMaJbHBIX TPEOOBAHHIA. ypOBeHb 3HaHHUIL. Jlomyie-
— rpamme oaroToBku. J[o- TpeGOBaHHAM MPOTpaM-
Mwmenu mecto rpyObie HO MHOT'O HETpyObIX OIIH-
MYIIEHO HECKOJIBKO HErpy- | MbI IIOATOTOBKH, 63
OIIHMOKH. O0K.
OBIX OIIMOOK. OLIHOOK.
IIponeMoHCTpHpOBaHbI
ITpoieMOHCTPHPOBAHBI BCE pon PHp
ITpoaeMOHCTPHPOBAHEI BCE OCHOBHBIC YMCHHS,
Tlpu pemieHn CTaHAAPTHBIX OCHOBHbIC YMEHHSI, PCLICHBI
OCHOBHBIC YMEHHSI, PELICHEI PELICHBI BCE OCHOBHBIC
3a/1a4 He IPOJEMOHCTPHUPO- BCE OCHOBHBIC 3a/1auH C
Ymenus THIOBBIC 33/1a4M C HETpPYy- 3a/1a9H C OTIACIBHBIMH
—_— BaHBI OCHOBHBIC YMCHHSI. HerpyObIMH OIIHOKaMH,
OBIMHU OIIMOKAMH, BBIIIOJI- HECYIECTBEHHBIMH
VImenu MecTo rpyobie BBITOJIHCHBI BCE 3aJJaHMs, B
HCHBI BCE 3a/IaHusl, HO HE B HEJI0YECTaMH, BBITIOJIHE-
OIIIMOKH. [IOJIHOM 00beMe, HO HEKO-
IIOJIHOM 00BeMe. HBI BCE 3a/IaHHUS B MOJI-
TOPBIC C HEJIOUETAMH.
HOM o0beMe.
Tlpu pemieHn CTaHAaPTHBIX . IIpoaeMOHCTPHPOBAHEI
P b Aap MmeeTcst MUHUMAaIIBHBIN [IponemoHCTpUpPOBaHBI POz PHp
3a/1a4 He IPOJEMOHCTPUPO- HABBIKH [IPH PCLICHUH
Hagbikn Ha0Op HABBIKOB IS pelle- 6a30BbIe HAaBBIKH TIPU pe-
— BaHbI 0a30BbIC HABBIKH. HECTaHAAPTHBIX 3314
HHS CTAaHJAPTHBIX 33724 C IICHUH CTaHJAPTHBIX 3a1a4
Mwmemu mecto rpyObie 0e3 omuboK U HeJoue-
- HEKOTOPBIMH HEJ0UeTaMH C HEKOTOPBIMH HEfOYeTaMu. |~

5.2. Kpurtepuu u npoueaypbl OlleHUBAHUS Pe3yJIbTATOB 00y4eHHs 10 JUCHHUIIIMHE

Kpurtepuu oneHkn TecTHpoBaHust

Onenka «oTan4Ho» — 80-100% npaBUIBHBIX OTBETOB.

Onenka «xopomo» — 60-79% npaBUIIEHBIX OTBETOB.

OreHka «ya0BJeTBOPUTEIbHO» — 40-59% npaBUIIBHBIX OTBETOB
O1ieHKa «Hey10BJIETBOPUTEIbHO» — MeHee 40% MpaBMIIBHBIX OTBETOB.

Kpurepuii oueHKH KOHTPOJILHOM PadoThI
OlieHKa «OTJMYHO)» CTaBUTCS 3a BBHINTOTHEHUE HEe MeHee 89% OT 0011ero KoaudecTBa 3aaHui
KOHTPOJIBHON paboThHI Oe3 3aMeuaHuil.
O1ieHKa «XOPOoII0» CTaBUTCS 32 BBIMOJTHEHUE HE MeHee 46% -88% ot oOmero konmvecTna 3a-
aHWi 0e3 3aMeYaHui.
O1ieHKa «y/10BJIETBOPUTEIBLHO0)» CTABUTCS 32 BBITOJIHEHHE HE MeHee 25%-45% oT o01iero kKo-
TUYecTBa 3aaHuil 0e3 3aMeuaHuil.



OrieHKa «HEeYT0BJIEeTBOPUTEIbHO» CTABUTCS 32 BBIOJIHEHUE MeHee 25% OT o0miero Koimye-
CTBa 33JJaHUM.

Kputepun oneHku 3aJaHuii 11 CAMOCTOSITEIbHOI PaGoThI

O1eHKa «OTJIUYHO» — PadoTa IMOJTHOCTHIO PACKPBIBACT OCHOBHBIE BOMPOCHI, CTYACHT MIPUBOIUT
MIPAKTUYECKHE MPUMEPHI, OTBEYACT HA JIOTIOJTHUTEIBHBIC BOIPOCHI MIPETOAaBaTelis U CTYACHTOB (TIpH
JTOKJIAJIE).

OreHka «xopouio» — paboTa YaCTUYHO PACKPHIBAET OCHOBHBIC BOIIPOCHI, CTY/ICHT OTBEYACT Ha
JIOTIOJTHATEIBHBIC BOIPOCHI MPEIOIaBaTe/ s M CTYACHTOB (MPH AOKJIAJE), HO IIPH STOM JIAeT HE YCTKUE
OTBETHI, 0€3 JOCTATOYHOW UX apTyMEHTAIUH.

Ol1ieHKa «y/A0BJIETBOPUTEIHLHO» — pad0Ta B OOIIMX YEPTax paCKphIBACT OCHOBHBIC BOIIPOCHI,
P OTBETaX Ha JIOMOJHUTEILHBIC BOIIPOCHI CTYICHT IyTAaeTCs B OTBETAX, HE MOKET J1aTh MOHITHBIN
apryMEHTHPOBAHHBIN OTBET.

OrieHKa «HeY10BJIE€TBOPUTEIBHO» — pad0Ta HE pACKPBHIBAET OCHOBHBIE BOIIPOCHI, TP OTBETaX
Ha JIONOJIHUTEIIBHBIC BOIIPOCHI CTY/ICHT IyTAaeTCs B OTBETAX, HE MOXKET JaTh MOHATHBINA U
apryMEeHTHPOBAHHBIN OTBET.

Kpurepun ycTHOro 0oTBETa CTyIeHTA

OneHka «OTJMYHO» BBICTABISIETCS, KOIJA CTYJIEHT TIyOOKO M NMPOYHO YCBOWJ BECh IPO-
IPaMMHBIA MaTepHall, HCUYEPIIBIBAIOLE, IT0CIEA0BATEIBHO, TPAMOTHO U JIOTHYECKH CTPOMHO €ro u3ja-
raeT, He 3aTPYAHSAETCS C OTBETOM IPH BHJIOM3MEHEHUM 3a/laHusi, CBOOOIHO CIIPABISAETCA C CUTYyallH-
OHHBIMH 3aJIaHUSIMHU, NIPaBUJIBHO OOOCHOBBIBAET IPUHATHIE PELIEHUS, YMEET CaMOCTOSITEIbHO 0000-
1aTh ¥ U3JIaraTh MaTepua, He JOIMycKas OIUOOK.

OueHka «X0poII0» BBICTABIISIETCS, €CIM CTYACHT TBEPAO 3HACT NPOrPaMMHBIA Marepua,
IPaMOTHO M II0 CYIIECTBY M3J1araeT €ro, He IOIYCKAET CYLIECTBEHHBIX HETOYHOCTEM B OTBETE HA BO-
IIPOC, MOKET MPAaBUIBHO MPUMEHSTh TEOPETUUECKUE TOJIOKEHUS U BIIaJIeeT HEOOXOIUMbIMU YMEHHU -
MU Y HaBBIKAMM IIPH BBIIIOJIHEHUHU aHAJIMTUYECKUX 3aJaHUM.

OueHka «ya0BJIETBOPUTEIbHO» BBICTABIIAECTCS B TOM ClIy4ae, IIPU KOTOPOM CTYJIEHT OCBOWII
TOJIBKO OCHOBHOM MaTepuai, HO HE 3HAET OTJEJIBHBIX JeTaJIed, JOIyCKaeT HETOYHOCTH, HEJOCTaTOUHO
IpaBWIbHbBIE (POPMYJIMPOBKH, HAPYIIAET MOCJIE0BATEILHOCTD B U3JI0KEHUHU MTPOrPAaMMHOI0 MaTepua-
J1a ¥ UCTIBITBIBAET 3aTPYAHECHMSI B BHIITOJIHEHUH MPAKTUYECKUX 3aJaHUN.

OueHka «HeyI0BJIETBOPUTEIBHO» BBICTABISAETCS CTYIEHTY, OTBET KOTOPOTO COAECPKUT CY-
IIIECTBEHHBIE NMPOOENbl B 3HAHUM OCHOBHOTO COJIEpXaHMs y4yeOHOM MporpamMmbl JUCLUIUIUHBI U HE
YMEIOIET0 UCIIOIb30BaTh MOJYUYECHHbBIC 3HAHUS IIPU PELICHUN IPAKTUYECKUX 3a/1a4.

5.3 TumnoBbie KOHTPOJIbHbIE 32IaHUS WM HHbIE MAaTePHAJIbl, He00XOAUMBIE 1JIsl OLIEHKH
pe3yJIbTaTOB 00y4YeHHS U I KOHTPOJIsi OpMUPOBAHHMSA KOMIIETCHIMHU

Ounasn / 3a04Has popMbI 00yUeHHS

1 kype (1 cemectp) / 1 kype (1 cemectp)
Bomnpocsl 111 yCTHOTO onpoca
AJs OLeHKHU cpopmMupoBanHocTH KomneTrenuuu IIKP-4
Tema 1. «O01mue NOHATHD)
1. [TonsiTe MHOXeCTBa. DIeMEHT MHOkecTBa. KoHeuHoe, O6eCKOHEYHOe, ITyCTOe MHOMXKECTBO.
[Tpumepst. Yncnosbie MHOXkecTBa. CiocoObl 3a1aHust MHOXeCTB. [Ipumepsl.
2. OTHolIEeHUsT MEXIy MHOKecTBaMHU. Jlmarpammsl Oiinepa-BeHHa. YHHBepcallbHOE MHOXe-

CTBO.
3. OObennHEeHEe MHOXKECTB, €ro cBOMCTBa. Ilepeceuenne MHOXKECTB, €ro cBoOWcTBa. PasHOCTH
MHOXECTB. J[OITOJIHEHUE K ITOAMHOKECTBY, JOMOJIHEHUE 10 YHUBEPCAIBHOIO MHOKECTBA.



4. JlexapToBO mpou3BeAeHUE ABYX MHOXkecTB. CBoiicTBa JekapToBa mpousBeaeHus. Mzobpa-
YKEHUE JeKapTOBa MPOU3BEACHUS ABYX YUCIOBBIX MHOKECTB HA KOOPAMHATHOM MIOCKOCTH.

5. IlonsTne koprexa. /lekaproBo npousBeaeHUuEe N-MHOKECTB.

6. Pa3bueHune MHOXXeCTBa Ha IepeceKaronlrecs: Kjiacchl ¢ MOMOUIbIO OJHOTO JBYX U Oolee
cBoricTB. Knaccudukanuu.

7. COOTBETCTBUE MEXAY dJIEMEHTaMHU JIByX MHOkecTB. CrtocoObI 3a/1aHusi COOTBEeTCTBHH. [ 'pad
u rpaduk coorBeTcTBUsA. COOTBETCTBUS OOPATHOE M MPOTHUBOIOIOKHOE TAHHOMY.

8. Buapl coorBeTcTBUi. B3aMMHOOJHO3HAYHOE COOTBETCTBME. PaBHOMOIIHBIE MHOKECTBA.
[IpeacraBienue 0 CYHETHOM MHOKECTBE.

9. OTHOIIEHUST MEXKTY dJIEMEHTaMH OJHOTO MHOXKecTBa. CriocoObI 3aanus oTHomeHu. CBOi-
CTBa OTHOIIECHUH: pe(pIeKCHBHOCTh, CHMMETPHYHOCTh, aHTHCHMMETPUYHOCTbD, CBSI3HOCTb.

10. OTHOIIEHNE 3KBUBAJICHTHOCTH, €r0 CBsI3b C pa30HeHreM MHOKECTBa Ha Kiacchl. OTHOIIIe-
HU NOPSAAKA. YTIOPAI0YCHHBIE MHOXKECTBA. JIMHEMHBIN MTOPSAOK.

11. TTonsiTne koMOMHaTOpHOM 3amaun. [IpaBuina cymMMbl 1 ipousBeneHus. Pemenue 3amay.

12. Pa3mMernieHusi ¢ MOBTOPEHUSIMU U 0e3 OBTOpeHMA. BbiBoa popMybl ymnciia pa3MenieHu.
Pemrenue 3agau.

13. TlepecTaHOBKHM C MOBTOPSHUSMHU U 0€3 MOBTOpPEeHH. BBIBOA (opMyIibl YnciIa mepecTaHo-
BOK. Pemienue 3agau.

14. Coueranust. BeiBos1 hopmyiis urcia couetanuii. Pernienne 3amad. Coiictsa urncen C, .

15. O6bem u conepkanue noHatuid. Omnpenencaue moHATHH. CTPyKTypa ONpenencHus depes
PO U BUJIOBOE OTJIMYHME.

16. IlonsTe BbICKa3bIBaHUS. 3HAUEHHWE HCTUHHOCTH BbICKa3biBaHUM. [Ipumepsl. Onepauuu
HaJl BbICKa3bIBaHUsIMU. CBOMCTBA Onepaui.

17. Ilonarue npenukara. O61acTh onpeAeneHuss 1 MHOXKECTBO UCTUHHOCTU Ipenukara. [Ipu-
Mepsbl. Onepanuu Haja npegukaTaMu. MIx MHOKecTBa MICTUHHOCTH.

18. OTHOLIEHUS TOTUYECKOTO CIEIOBAaHUS U PABHOCUIIBHOCTH HA MHOYKECTBE MPEAUKATOB.

19. Crpykrypa Teopem. Buasl Teopem.

20. Crioco0bl MaTeMaTHYECKUX JOKA3aTEIbCTB.

TecToBBIC 3a1aHNA
1Jis1 oneHKH copmupoBannoctu komnerenunu [NKP-4

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

1. Ilepeceuennem MHOXECTB A U B Ha3bpIBaeTCsi MHOXECTBO, KOTOPOE CHMBOJIMYECKH MOKHO
3aJaTh CIEAYIOUIMM 00pa3oM:

I)ANB={x/xe AuXx € 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 Ha3bIBalOTCs paBHBIMU, €CIIU

1)(V x e B) x € A

2)(V xe A) xeB.

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

4) MuoxecTtBa A u B nmerot o01ine 371eMeHTHI.

3. 13 12 cnoB myxckoro pojaa, 9 xenckoro u 10 cpegHero poaa MOXHO BBIOpATh 1O OJHOMY
CJIOBY KaXJIOTO POJia CIETYIOLIMM KOJIMYECTBOM CIIOCOO0B

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

4. Ecin n3 100 yyamumxcs, U3y4arouix aHTTIMHCKUN 1 HEMEUKUH S3bIKH, 85 U3y4aroT aHIJInN-
CKHii, 45 — HEMEIIKHH, TO 00a s3bIKa U3YYAIOT CJIEAYIONIee KOJTUISCTBO YETIOBEK

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

5. O0BbeM MOHATHUS «ITapaICIIOrPaMM» - 3TO. ..

1) 4eTBIPeXyroiabHUK; 2) MHOKECTBO YETHIPEXYTOJIBHUKOB; 3) MPSIMOYIOJbHHUK;

4) MHOKECTBO TIPSIMOYTOJIBHUKOB; 5) MHOXECTBO MapajuIeIOrpaMMOB;  6) ImapajuiesiorpaMM;

7) cBOMCTBa MPSMOYTOJIbHHUKA; &) CBOMCTBA Mapauiesorpamma.

6. Ummmukanus A = B noxHa, eciu

1) A — noxHo; B - moxkHOo;  2) A — HCTHHHO; B - 105KHO;

3) A —noxHo; B - uctrunno; 4) A — uctunHo; B — uctunHo.



7. U3BecTHO, uTo npeaukarhl A(X): «X @ 3», B(X) «x > O». 3amanbl Ha MHOKeCTBE X = {-4; -3; -

2;-1;0; 1; 2; 3; 4}. MHOXECTBOM UCTUHHOCTH npeaukara A(x) A B(X) sBisieTcss MHOKECTBO
D{0;3};, 2){23,4}; 3{3} H{3:03); 5{L23}

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

1. MHOXecTBy UCTUHHOCTH Tpeaukara A (X): «B cioBe X — deTsipe OYKBbI» Ha MHOXECTBE
MMEH CYIIECTBUTEIbHBIX MPUHAJJIEkKAT CIIOBA:

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

2. Cpenu cienyrommx npeiokKeHHH BbICKa3bIBAHUAMU SIBIISIOTCA. . .
1)2at+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—uctunno; 2) B—wucrtunno; 3) C — UCTUHHO;

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

B 3a0anusx 3-2o 610ka émecmo mMHo2omouus 6cmagome NpasuibHvle 0meenul

1. Eciin 00BeKT a MOXKHO BBIOpaTh K crocobamu, a 00bekT b— M crocobamu, TO BEIOOP «IHO0
a, 1100 b »MOXKHO OCYIIECTBUTS ... CIIOCOOAMHU.

2. MHOeCTBO BceX 00bEKTOB, 0003HAYAEMbIX OJJHUM TEPMUHOM, Ha3bIBACTCH. ..

3. [ToHATHE «YETHIPEXYTOJBLHUKY SIBISICTCS. .. MIOHSATUEM 10 OTHOIICHUIO K IOHSATHIO «IIPSMO-
YTOJIHUK.

3anaHus 1151 KOHTPOJIBHBIX Pa0oT AJIs1 OLEeHKHU ¢(hopMHPOBAHHOCTH
kommnerennuii [IKP-4, YK-1, YK-2
nJis1 oueHku cpopmupoBanHocTu komnerenuuu [IKP-4
1. M3o0pa3ute HA YUCIOBOIl MPSAMON M 3aMMIIUTE MPH MOMOIIM HEPABEHCTBA O0BEAMHEHUE,
MEPECEUCHUE U PA3HOCTh MHOXKECTB A 1 B, ecnu:

a) A={x/ xeR, % <x <8}, B={x/xeR, % <x<3, 2}

6)A={X/XeR,-% <x< 2}, B={X/X€R,\/2<ng s

11 1 1 2
B) A={Xx/XeR,— < x< —9}, B={x/xeR, 19 <x< 3—}.
4 3 7 5
2. 300pa3ure Ha KOOPAMHATHOHN TTIOCKOCTH JIEMEHTHI IEKapTOBA MPOMU3BEIEHISI MHOKECTB X

u 'Y, eciu:

a)X={-1,0,1, 2}, Y ={2,3,4}; 6) X={-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 muoxectBa P={1, 2, 3,4, 5, 6, 7, 8, 9} Beimemm nonmaoxectsa A, B, C. BoisicauTe, B
KaKoM CJIydae Mpou301UI0 pa30rneHrne MHOXecTBa P Ha kiacchr:

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};

1JI51 oleHKH copMupoBaHHOCTH KoMneTeHunu YK-1

4. CoctaBuTh TaOIUIIBI MCTUHHOCTH IS CIIEAYIONTNX BBHICKA3bIBAHUM:

a) C=(AAB); ©0) AvB=C; B) (AAB)=C; r) (AvB)<C.

5. Haubl yrBepxKaeHUs A(X): «4uCiIo X Aenutcs Ha 2», B(x): «uucno x penutcs Ha 3», C(X):
«aucio x aenurtcs Ha 4», D(x): «aucno x genutcs Ha 6», E(X): «aucno x genutcs Ha 12». Onpenenutsb
KaKWe W3 CIEAYIOINX YTBEPKICHUN NUCTUHHBI, KAKUE JIOKHBI:

a) (V(B() A D(X) = E(0);
0) (EIX)(E@/\ Cﬂ: D(x));
B) (VX)(A(X) = E(X)).

JJIs1 OlleHKHU ¢(hOPMUPOBAHHOCTH KoMmeTeHInu YK-2




6. U3 80 mkonbHuKOB 40 urparwt B Oacker6om, a 50 — B Boneit6o0:1, npudeM 27 MIKOJIBHUKOB
WUTPArOT U B OackeTO0 U B BOJIeHi00s. CKONBKO IIKOJBHUKOB UTPAIOT XOTS ObI B OJIHY M3 3TUX UTP?
CKOJIbKO HIKOJBHUKOB UTPAIOT JIUIIb B OJIHY U3 3TUX UTP?

7. CKOJIBKO CJIOB, COCTOAIIUX M3 5 OyKB, MOKHO oOpa3oBarh u3 32 OykB andaBuTa, eciiv OyK-
BHI B CJIOBaX a) MOBTOPSIOTCS; 0) HE MOBTOPSIOTCS?

8. CKOJNBKUMU CIIOCOOaMH MOKHO COCTaBUTh TPEXIBETHBIN (pyar (Tpu ropu30HTANIbHBIE TOJIO0-
CBI PA3JIMYHBIX I[BETOB), €CII UMEETCSI MATEPHUAII TISITH PA3IUIHBIX [IBETOB?

1 kypc (2 cemectp) / 1 Kype (2 cemecTp)
Bomnpocsl 115t yCTHOTO onpoca
1Jis1 oneHkH copmupoBanHocTu kKomnereHunu [KP-4

Tema 2. «Ilesble HeOTPULIATEIBHbIE YHCJIA)»

1. AkcuomaTtuueckuil Metoa nocrpoeHus: teopuu. Axcuomaruka [leano. Ilonstue HaTypasb-
Horo uucia u MHOkecTBa N. Meron MmatemaTrueckoit mHAyKUuU. [IpumMeps.

2. AKCHOMAaTHYECKOE OIpe/IeIeHUue CIOXKEeHHUS HaTypaldbHbIX umcen. IlocTtpoenue TabOmMIbI
CJIOKEHUS OAHO3HAYHBIX HATYpalIbHBIX YUCEN. 3aKOHBI CIIOXKEHUSI.

3. AKCHMOMaTHUYECKOE OIpe/esieHNe YMHOKEHHUSI HAaTypalbHBIX yucel. [Toctpoenune Tabmuibl
YMHOKEHHSI OJJHO3HAYHBIX HATYPAJIbHBIX UHCEI. 3AKOHBl YMHOKECHHUSI.

4. Ilonarue otHomeHust «meHbie» Ha MHOXecTBe N. Ero cBoiicTtBa. CBoiicTBa MmHOkecTBa N
(OeCKOHEUYHOCTh, UCKPETHOCTh, YMOPSAI0UYEHHOCTh, CYIIECTBOBAaHHE HAWMEHBIIEro ljieMeHTa). Mo-
HOTOHHOCTD CJIOXEHHS U YMHOXECHHUSL.

5. Breiuntanne na muoxectse N. CyiectBoBanue u enHCTBEHHOCTh pa3Hoct Ha N. IIpaBuna
BBIYUTAHUSI.

6. lenenue na muoxectBe N. CymiectBoBaHue U equHCTBEHHOCTh yacTHOro Ha N. IIpaBuina
JCJICHMUS.

7. MuoxectBo No. HeBo3moskHocTh nenenus Ha 0. JleneHue ¢ octaTkoM.

8. Orpe3ok HaTypasbHOTO psifa. Ero cBoiicTBa. [lopsiakoBbie U KOJTUYECTBEHHBIC HATYPATBHBIC
yucna. Cuer.

9. TeopeTnKO-MHOKECTBEHHBIN 1MOAX0] K mocTpoeHunio MHOkecTBa N. [ToHsATHE HaTYpaIbHOTO
yrcna 1 Hyns. OTHOIIEHUS «O0JIbIIIeY, «MEHbIIEY», «paBHO» HA N, UX CBOICTBA.

10. TeopeTHKO-MHOKECTBEHHOE ONpEICICHHE CYMMBI IIEJBIX HEOTPHUIATEIbHBIX YHCEO
(.H.4.). CBoticTBa cioxxenus B N.

11. TeopeTHKO-MHOXECTBEHHOE OIPENEICHUE PAa3HOCTU I.H.Y. TeopeTHKO-MHOKECTBEHHBIN
CMBICH MpaBWJI BeIYUTaHUSI. OTHOIIEHUS «OOJBIIE HA...)», KMEHBIIE HA ...)».

12. TeopeTHKO-MHOXECTBEHHOE OMpe/eNieHHe Mpon3BeIeHus 1.H.4. CBOWCTBAa YMHOXKEHUS B
N. OnpeneneHne Npou3BeIeHHs Yepe3 CYMMY, €r0 TEOPETUKO-MHOXECTBEHHBINH CMBICIT.

13. TeopeTHKO-MHOKECTBEHHOE OIPENeIEHHEe YacTHOTO IL.H.4. TeopeTHKO-MHOKECTBEHHBIH
CMBICH TpaBui JeneHus. OTHOIIEHUS «OOMBIIIE B...», «KMEHBIIE B ...».

14. HaTtypasibHOE YUCIIO KaK pe3yabTaT U3MepeHus: BelInyruHbl. CMBICT apu(pMETHUECKHUX Olle-
pauuii HaJ HATypalbHBIMH YHCIIAMU, SIBJISIOIIMMUCS PE3yJIbTaTOM U3MEPEHHUS BETUUNHBI.

15. TlonsTue anroputma. OCHOBHBIE CBOMCTBA aJTOPUTMOB, UCIIOJIb3YEMBIX B HAYAJIbHOM IIKO-

7e.

16. [TonsaTHe cuctemsl cuncieHus. [1o3uIMoHHbIe M HETTO3UIIMOHHBIE CUCTEMBI cuuciieHus. [le-
CSATUYHAsl CHCTeMa CUMCIEHHUs (1.c.c.). 3amuch U Ha3BaHMe yucen B J.c.c. CyliecTBOBaHUE U €JIUH-
CTBEHHOCTD JECATUYHOM 3alMCH HAaTypalbHOTO yrcia. CpaBHEHHE YUCEN B JI.C.C.

17. Anroput™msl apudmMeTHuecKux JecTBUI HaJl HATypaJbHBIMU YHCIIaMU B JI.C.C.

18. 3amucek u Ha3BaHWE YMCENl B TIO3MIIMOHHBIX CHCTEMaX CYMCIICHUS, OTIIMYHBIX OT JeCATHY-
Hoi. CpaBHEHUE YKCeN B P-UYHON CUCTEME CUUCIICHUS.

19. Tepexom OT 3am¥CH YHCEN B [1.C.C. K €T0 3aIHCH B P-WYHON CHCTEME CUMCICHHS 1 00paTHO.
Apudmernueckre IeHCTBHS B P-UYHON CHUCTEME CUUCIICHHUS.

20. Otnomenne aeaumocts Ha No, €ro cBOMCTBA.

21. JIenuMOCTb CyMMBI, pa3HOCTH, Ipou3BeaeHus Ha No.

22. IMpuznaku nemumoctr. O0mmii mpu3Hak nenumocty [lackas.



23. IIpoctrie u cocraBHbIe yKcaa. CBoiicTBa MpoCThIX yucen. Pemero Dparocdena. beckoneu-
HOCTh MHOXXECTBA MPOCTHIX uucen (Teopema EBknuaa, Teopema 00 HHTEpBaiax).

24. OcHoBHas Teopema apupmMeTuku. KaHOHHUECKOE MPeACTaBIeHUE HATYPAITLHOTO YHCIIA.

25. HOJl u HOK, ux cpoiictBa. B3anmocsa3p HOJl 1 HOK HaTypanbHBIX uncer.

26. CnocoOsr Haxoxaenuss HOJl u HOK nByx u Gonee HarypanbHbIX 4mcen. Anroput™ EB-
KIIUa.

27. Ilonsithe TekcToBoi 3a1aun. CTpyKTypa TEKCTOBOH 3a1aund. MeTOobl U CIIOCOOBI PEeLICHHS
TEKCTOBBIX 33]1a4.

28. DTarnbl penieHus TeKCTOBOU 3a/1a4u, MPUEMBI UX BBITOJHCHUS.

29. Buabsl TEKCTOBBIX 3aad.

30. MopenupoBaH#e B MPOIIECCE PEIICHHS TEKCTOBBIX 33]1a4.

TecToBbIC 3a0aHUA
1Jis1 oneHKH copmupoBanHocTu komnereHunu [NKP-4

B 3a0anusx 1-2o 6aoka evibepume 00un npasuibHblll OMeem.

1. OOBeKTHl U OTHONICHHS, HEOMpPEIEIsieMble TP aKCMOMATHYE€CKOM MOCTPOCHUU MaTeMaTH-
YECKOW TEOpUM —

1) Axcuombl. 2) Teopemsbl. 3) OcHoBHble noHsATUsA.  4) [lonarus.

2. CnoxxeHreM HaTypaJibHBIX YHCEIl Ha3bIBaeTCs anreOpanueckas ornepaius, ornpeaenéHHas Ha
MHOXECTBE HaTypaJIbHBIX YUCEN U YAOBICTBOPSIONIAS YCIOBHIM:

1)1.(VaeN) atl=a' 2)1.(VaeN) atl=a’
2.(Va,beN)ath'= (ath)". 2.(Va, b eN)a'+b'=(ath)"

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

3. CumMBoiMyecKas 3alUCh NPAaBOr0 JAUCTPUOYTHUBHOI'O 3aKOHA YMHOXKEHHUS OTHOCHUTEIBHO
CJIO’KEHHUS BBITTIUT CIAEAYIOLIUM 00pa3oM

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

3)(Va,b N)a-b=b"a. 4)(Va,b,c eN)(a+tb)-c=a-c+b-c.

4. MHOX€eCTBO, COCTOALIEE U3 MOJOKUTEIbHBIX LEJIBIX YUCENl — ITO MHOXKECTBO

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

5. Ilyctp a u b — HarypanbHbie yncia. HemomHbIM 4acTHBIM ( M OCTATKOM I TIpH JiejieHHH a Ha b
C OCTaTKOM Ha3bIBAIOT TaKHE LIeJIble HEOTPHUIATENbHBIE YK CIIA, YTO

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

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

6. C TeopeTHKO-MHOKECTBEHHBIX IMO3UINI HATYPaJIbHOE YUCIIO €CTh

1) cBOICTBO KJ1acca KOHEYHBIX PABHOMOIIHBIX MHOXECTB;

2) ob11iee CBOMCTBO Kilacca KOHEYHBIX PABHOMOIIHBIX MHOXECTB;

3) obiree CBOMCTBO Kilacca KOHEYHBIX MHOXKECTB;

4) oGriee CBOMCTBO Kjlacca paBHOMOIIHBIX MHOXKECTB.

7. Ilycth a = N(A) 1 MHOXECTBO A pa30UTO Ha MOAMHOXKeCTBa. Eciu b — 4yrcio moaMHOKeCcTB
B pa30MCHUH MHOXECTBa A, TO YaCTHBIM 4Hcel a U b Ha3bIBaeTCs

1) 4ucno 371€MEHTOB KaXXJO0TO0 IMOJMHOXKECTBA, NMPHU YCIOBHH, YTO IMOJMHOXKECTBA MOIMAPHO
HeMepeceKarouecss paBHOMOIIIHbIE. 2) YUCIIO0 MOAMHOKECTB B 3TOM Pa30MEHHMHU. 3) YHCIIO JIEMEHTOB
KaXJOro IOJMHOXKECTBa.4) UHCIO TOJMHOXKECTB B OSTOM pPa3OMEHHMM, MpPU YCIOBUHU, YTO
IIOJIMHO>KECTBA MOMAPHO HENEPECEKAIOIINECS PAaBHOMOLIHBIE.

8. 3HaveHue JIMHBI OTPE3Ka a, COCTOSIIETO U3 OTPE3KOB D U ¢, JTMHBI KOTOPHIC BBIPAKAIOTCS
HATYypaJIbHBIMH YHCIAMH M U N - 3TO

1) npousBenenHue yncen m u n. 2) pa3HOCTb 4yrcea M —N.

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

9. 3amuchk yucina XXXIX B 1ecATHYHOI CUCTEME CUNCIECHUS UMEET BUL:
1) 49 2) 39 3) 41 4) 301 5) 309

10. Cymma tudp aBY3HAYHOrO 9ucia paBHa 16. Eciau u3 3TOro 4mcia BBIYECTh YMCIIO, 3allH-

CAHHOC TCMHU KC I_II/I(I)paMI/I, HO B3JITBIMU B O6paTHOM opAAKE, TO MOJYYHUTCSH 18 . 3TO YUCIIO:
1) 79 2) 97 3) 88 4) 99 5) 63



11. Beipaxenue 6:10%4+5:10 + 1 sBiseTcs 3aMMChIO YHCIA:

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

12. Ecnn HanGonbmmii 001uii AeTUTeh YUCET PaBeH €IHMHULIC, TO YUCIIA SBISIOTCS

1) B3auUMHO TIPOCTHIMU; 2) COCTaBHBIMH; 3) MPOCTHIMU; 4) COKPATUMBIMU; 5) KAHOHUYCCKUMH.

13. K HEenmo3UIMOHHBIM CUCTEMaM CYMCIICHHSI OTHOCUTCS

1) necsaTuyHas cUCTEMa CUMCIICHHS; 2) puMcKas cucTeMa CUUCIICHNS,

3) ABeHaaUATEpUYHAs CHCTEMa CUUCIICHUS;4) eCTUACCITEpUUHas CUCTEMA CUUCIICHUSI.

14. SI3p1k 1J11 HAMMEHOBAHUS 3aIIMCH YHCEIT U BBIMIOJHECHUS ACHCTBUI HAJl HUMH, HA3bIBAIOT

1) MHOXKECTBOM,; 2) cUCTeMOW CUUCIICHHUS;

3) anropuT™MoMm; 4) mpeacTaBiICHUEM YKCIIa B BUIE CYMMBI.

B 3a0anusx 2-20 b610ka evloepume 6ce npasuivHvle 8apUAHMbL OMBEEMO8.

1. YtoOsl moayunsioch 4McCIIo, Aensmeecs Ha 3, B uncio 179* Bmecto * HeoOxoammo mocra-
BUTH IHDPY n1 22 33 4) 4 5)5

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

2. Iz uudp 1, 4, 5, 0, 6 MOKHO COCTaBUTH CICAYIOIINE 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 6aoka emecmo mnoecomouus 6cmasbme npasuibHvle 0OMeembl

1. Ecau oaMH M3 MHOXUTENEH YBEIUYUTh B 2 pa3a, a BTOPOM OCTaBUTH 0€3 M3MEHEHUS, TO
MIPOU3BEICHHUE ...

2. CHMBOJIMYECKAs 3aIICh KOMMYTATHBHOT'O 3aKOHA CJIOKCHHS ...

3. Ecnu mipu nenenuu vucen a U b Ha 45 monyyaercs ouH U TOT e octatok 30, To mpH nere-
HUM yKcia a + b Ha 45 monmyyaercs OCTaTOK PaBHBIA ...

4. HanOonpmum o0mmm nenureiieM guced 3600 u 288 aBisieTcs 4ucio. ..

5. 3anuce 23x + 14x = 425 UMEET MECTO B CHCTEME CUMCJICHUS C OCHOBAHHUEM. . .

3agaHusA 1J151 KOHTPOJIbHBIX padoT
nJ1s1 oneHkH copmupoBanHocTu komnerenuuii [IKP-4, YK-1, YK-2
1J1s1 oneHkH copmupoBaHHocTu komnereHuuu [TKP-4

1. Ob6ocHyliTe BEIOOp ACHCTBUS MPH PEIICHUH CISAYIONINX 3a/1a49:

a) Harama HapBana uBetsl: 5 pomariek u 3 Bacuiibka. CKOJIBKO 11BETOB cobpasia Harama?

0) [lokymarens mpuoOpen B MarazuHe 6 TeTpajel mo 2 pyoss 3a Terpajb. CKOJIBKO JeHET OH
3aIIaTHII B Kaccy MarasuHa?

B) Ha nony nexano 10 smukoB ¢ ppykramu. 4 simuka B TeueHue AHs npofanu. CKoIbKO SUiu-
KOB OCTaJIOCh ITPOJATh?

r) 16 KyOMKOB pa3yoKuUiau O KOp3UHaM 10 2 KyOuKa B KaKIyto Kop3uHy. Ha ckonbko Kop3uH
XBaTUJIO KyOUKOB?

2. JlaliTe TeOpeTHKO-MHOKECTBEHHOE HCTOJIKOBAHUE CIIEAYIOIINM YTBEPKIACHUSM:

a) «UToObl U3 pa3HOCTH ABYX YMCENl BBIYECTh TPEThE YMCIO, JOCTATOUYHO M3 YMEHBIIAEMOTO
BBIUECTh CYMMY JIBYX JIPYT'HX YHCEI».

0) «UTOOBI BBIUECTH U3 YKCIIAa CYMMY YHUCEN, JOCTATOUYHO BBIYECTh U3 3TOTO YMCIIA MOCIe10Ba-
TEIBHO KAXKI0€ CIIaraeMoe OJIHO 3a IPYTHUM.

B) UTOOBI BEIYECTH M3 CYMMBI YHCIIO, JOCTATOYHO BBIYECTh 3TO YUCIIO U3 OAHOTO U3 CIaraeMbIX
CYMMBI U K MOJTYYEHHOMY PEe3yJIbTaTy NPUOABUTH JIPYroe CIaraeMoe»

3. lpu nenenuu uncen a u b Ha 12 monydaeTcs oAWH M TOT ke octatok 9. Kakoit ocraTok mo-
Jy4nTCs NpU JEeJIeHNH Ha 12 yncna:

a) a+b; 0)a-—b; B)a-bh?

1J151 oleHKH copMupoBaHHOCTH KoMneTeHnnu YK-1

4. YKaxuTe Bce CIy4au MCIOJIb30BAHUS 3aKOHOB YMHOXEHHS IIETIBIX HEOTPULATEIbHBIX YUCEI
P BBIYMCIIEHUU 3Ha4eHUs BbIpaskeHusi: 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 BBIPAKEHUS U IIPU 3TOM YKaKHUTE BCE CIY-
YaW UCII0JIb30BAHUS 3aKOHOB CIIOKEHMSI U YMHOXKEHHS HATYPAIbHBIX YACEN:



a) 3458 + 2770 + 2542; 6) 125-479 -8 - 9.
6. BoruncnuTe panroHanbHBIM CIIOCOOOM 3HAUEHUE BBIPAKEHUS U MPU ITOM YKaXKUTE BCE CIY-
YaW UCIIOJIb30BAHUS 3aKOHOB CIIOKCHHSI U YMHOKCHHS HATYPATbHBIX YHCEI:

a) 3458 + 2770 + 2542; 6) 125-479 -8 - 9.
7. Jloka))uTe paBeHCTBO C MOMOIIbI0 METOAa MATEMaTUYECKON HHITYKIINH:
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
JJ1s1 OlleHKHU ¢(hOPpMUPOBAHHOCTH KoMmmeTeHnu YK-2

8. Pemnre 3amaun, UCNONb3ys 3aIIUCh YUCEIT B IECATUYHON CUCTEME CUMCIICHUS:

a) /Isy3nauHoe 4ucio okaHumBaercs udpoi 3. Ecnu cymmy ero mudp yMHOXHTH Ha 4, TO
MTOJTYYUTCS YHCIIO, 3alIMCAHHOE TEMU ke I pamMu, HO B 00paTHOM nopsiike. Haitaure 310 unco.

0) B aBy3HauHOM 4mHCIiE JECSITKOB B TPH pa3a OoJblie, yeMm eaunuil. Ecim mMexay mudpamu
3TOro ymcna BcTaBuTh HUdpy 0, To uncno yBennuutcs Ha 540. Haiinure ABy3HauHOE YHUCIIO.

B) B Tpex3HauHOM 4YmcCie 1eCATKOB Ha OAWH OOJBIINE YeM €IUHMI], U COTEH Ha OAHY OOJIbIe
4yeM JecsTKOB. Eciu k 3ToMy 4Hciy NpuOaBUTh YUCIIO, 3alMCAHHOE TeMHU ke nudpamu, HO B 0Opat-
HOM TOpsiziKe, To nonyunurtcs 444. Haiiaure 310 4mcio.

9. B kakoii cucteMe CYUCIICHUS HCTUHHO PaBEHCTBO:

a) 3124+ 213,=140;6) 2115 — 110,=17;B) 211x — 110, =17?

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

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

11. Haitnute ¢ momompto anroputma EBknuna HOJ uncen: a) 138 u 115; 6) 3762 u 4446.

3aganus 1J151 CAMOCTOATEIbHON PadoThI
1Jis1 oueHku cpopmupoBanHocTu komnerenuuii [IKP-4, YK-1, YK-2
1Jis1 oneHku cpopmupoBanHocTu komnerenuuu [IKP-4
[TpoBecTu aHanmu3 yueOHUKOB MaTEeMATUKH JIJIs1 HAYAIbHOMN IIKOJIBI C I[ENbIO:

- BBISIBJICHHS] BO3MOKHOCTEH HCIIOIH30BaHUSI SJIEMEHTOB TEOPUU MHOKECTB B OOYUECHHH MJIAJIIINX
IIKOJIbHUKOB,

- BBISIBJICHHS 33JJaHUI C UCIOJIBb30BAHUEM TEOPETUKO-MHOKECTBEHHOIO MOJAX0/1a K IMOHSITUIO HATY-
PaAILHOTO YHCTa, HYMS, OTHOIIEHUHN «OOJbIIe», «KMEHbBILE», «PAaBHO», K apUPMETHIECKUM JIEHCTBUSIM
HaJl HaTypaJIbHBIMH YHCIIAMHU.

1Ji51 onleHKH copMupoBaHHOCTH KoMneTeHunu YK-1
[TpoBecTu aHaM3 y4eOHUKOB MAaTEMATHKU JJIsl HAUaIbHOU IIKOJIBI C IENbIO:
- BBISIBJICHUS] BO3MOKHOCTEN MCIOJb30BAHUS aJITOPUTMOB B HaYaJIbHOM IIIKOJIE;
- BBISIBJICHUSI BO3MOKHOCTEMN MCIIOJIb30BAHUS MTO3UIIMOHHBIX U HEIIO3ULIMOHHBIX CUCTEM CUMCIICHUS,
TEXHOJIOTMU U3YYEHHUS BOITPOCOB HyMEpaIIHH.
AJIs1 OlleHKHU c(hopMUpPOBaHHOCTH KommneTeHnu YK-2
[TpoBecTu ananu3 yueOHUKOB MaTeMaTUKH JIJIs1 HAYAJIbHOU MIKOJIBI C TEBIO:
- BBISIBIICHUS] OCOOCHHOCTEH TeXHOJIOTHUH MU3yYEHHS allTOPUTMOB apH(PMETHUECKUX JTCHCTBHIA;
- BBISIBJICHUS] BO3MOKHOCTEN MCIIOJIBb30BAaHMS JJIEMEHTOB TEOPUH JETUMOCTHA B HAYaIbHOM IIKOJIE;

2 xypce (3 cemectp) / 2 kype (3 cemecTp)
Bomnpocsl 11 yCTHOro onpoca
1Jis1 oneHku copmupoBannoctu komnerenunu [NPK-4
Tema 3. «Paciimpenne NOHATHS YUCIA»
1. ITonsitue apodu. OTHOLIEHNE paBeHCTBA Apobeil. [loHsATHe MOI0KUTETLHOTO PalliOHAIBHO-
ro yucia.
2. Apudpmerrueckue onpepanuu B Q+. Mx cBoiicTsa.




3. MuoxecTBo Q+ Kak pacmupenue MHOxecTBa No . CBoiicTBa MHOXKeCTBa Q-+ .

4. Jlecatuunble 1poOH. AITOPUTMBI apuPMETHICCKUX TCHUCTBUIN HAJ HUMH.

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

6. HeoOxomumocTs pacmmpenus MHOkecTBa Q+. [ToHSATHE MOTOKUTEIEHOTO UPPANMOHAIBHO-
ro 4ucia.

7. MHOXECTBO TOJOXHUTEIbHBIX ACHCTBUTENbHBIX 4Hcend R+. Apudmernueckue onepanuu B
R-+.

8. IlomoxxurenabHbIE U OTPULIATENbHBIE AEUCTBUTEIbHBIE YMCiia. MHOXKECTBO BCEX JIEHCTBU-
TeNbHBIX ynceln R.

9. Otnomenue nopsiaka B R. Apupmernueckue oneparnu B R.

Tema 4. «®@ynkuuu. YpaBHenusi. HepaBencraay

1. Honstue dynxmuu. CriocoOsl 3amanust GyHkuuit. I'paduk ¢pynkunu. CBOMCTBA YHUCIOBBIX
hyHKIHHA.

2. [Ipsimas mponopIMOHATBHOCTE, €€ CBOKCTBA, rpaduk. [IpumMepsr.

3. OGpaTHas IPOIOPIMOHATILHOCTD, €€ CBOMCTBA, rpaduk. [Ipumepsr.

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

5. KBagpaTtuuHas u ApoOHO-MHeHas (yHKIMU, UX CBOMCTBA, rpaduku. [Ipumepsl.

6. HucnoBoe BeIpakeHUE, €r0 3HaUeHHE. YUCII0Bble paBEHCTBA U HEPABEHCTBA, UX CBOMCTBA.

7. BelpasxeHue ¢ nepeMeHHoM, ero 06aacTe onpeneiaeHus. ToxXIeCTBEHHO paBHbIE BBIPAYKEHHUS.
ToxnecTBeHHbIe TpeoOpa30BaHUsl BbIPAXKEHUN C IEPEMEHHOM.

8. YpaBHeHHE ¢ 01HOM nepeMeHHoN. O0acTb ONpeeNeHUsI 1 MHO)KECTBO KOPHEH ypaBHEHMS.
PaBHocunbHble ypaBHeHus. [Ipumepsl. Teopembl 0 paBHOCHIBHBIX ypaBHEHUsX. CIE€ICTBUS U3 HUX.
Pemenne npumepos.

9. VpaBHenue c aByms nepeMeHHbIMU. [Ipumepsl. OOuiee ypaBHEeHHE NpsMOMl. YpaBHEHHE
okpykHOocTH. CHcTeMa ypaBHEHHH ¢ IByMsl tepeMeHHbIMU. CIIOCOOBI peIIeHUs! CUCTEM.

10. HepaBenctBa ¢ oaHoli nepemeHHOM. PaBHOCHiIbHBIE HepaBeHcTBa. [Ipumeprl. TeopeMmsl o
paBHOCWIIbHBIX HepaBeHCTBax. CienctBus u3 Hux. Pemenue npumepoB. Buabl anreObpanueckux Hepa-
BeHCTB. CriocoObI ux pemienusi. CUCTEMBbI U COBOKYITHOCTH HEPaBEHCTB C OJIHOM mepemenHoi. Hepa-
BEHCTBA C JIByMs IEPEMEHHBIMH, UX CUCTEMBI.

Tema 5. «J1eMeHTbI reoMeTPpHN»

1. M3 ncropun BO3HMKHOBEHHS M Pa3BUTUS IeOMETpUHM. AKCMOMATHYECKOE IOCTPOEHUE Ieo-
METPHUH.

2. KoopauHaTsl Ha IpsIMOM U TNIOCKOCTH, UX IpeoOpa3oBanue. PaccTosHue Mexay AByMs TOY-
KaMH Ha NPSIMOU U MJIOCKOCTH.

3. Obuiee ypaBHeHHE NPSMON. YpaBHEHHE MPSIMOI JIMHUM C YIIIOBBIM KO3 duIeHTom. Ycio-
BUS NApauIeIbHOCTU M NEPIEHIUKYISIPHOCTH JIBYX HpPSIMBIX. YpaBHEHHE MyYKa MPSAMBIX, MPOXOJs-
LIMX 4Yepe3 AAHHYIO TOUKY. YpaBHEHHE NMPSAMOH, MPOXOASAIIEH Yepe3 ABE 3aJaHHbIE TOUKH. YTOJ MEX-
1y AByMs npsiMbIMU. Touka nepecedeHus npsMbix. [pumepsi.

4. IlonsTHE TEeOMETPUUYECKONW (PUTYpHl HA MIIOCKOCTH. | eoMeTpudeckue GpUrypsl, n3ydaemble B
IIKOJIbHOM KYypcC€ IJIAaHUMETPHUH.

5. ITocTpoenue reoMeTpu4ecKux (pUryp ¢ momMoubio HUPKYIS U JTUHEHKH. DIeMeHTapHbIe 3a-
nauu Ha noctpoenue. [Ipumepsl. DTansl penieHus 3aauu Ha noctpoenue. [Ipumep.

6. ITonsatue reomerpuueckoro tena. [IoHsTHE MHOrOrpaHHOM MOBEPXHOCTH, MHOTOTPaHHUKA.

7. [lpu3Ma, ee OCHOBHBIE XapakTepucTuku. Bunpl npusm. M3o00paxxkenne npu3Mel Ha IIIOCKO-
CTH.

8. Ilupamuya, ee OCHOBHbBIE XapaKTepuUCTHUKU. Buabl nupamua. M3o0paxenue nupaMuasl Ha
IJIOCKOCTH. Y CEYeHHasl MMpaMH/a.

9. Teopema [lexapra-Oilsiepa 0 MHOrorpaHHukax. [IpaBuiibHbIe MHOTOIPAHHUKH, UX ITOCTPOE-
HHE, CBOMCTBA.

10. unmuaapryeckas MOBEPXHOCTh, HUJIMHIIP, €r0 XapakTepucTUKU. CeKylue U KacaTelbHbIe
IJIOCKOCTH K LWJINHAPY.



11. Konnueckasi HOBEpXHOCTb, KOHYC, €T0 XapakTepuCTUKHU. CeKyliue U KacaTelbHbIE IIIOCKO-
CTH K KOHYCY. Y CE€UEHHbII KOHYC.

12. Cepa. Lap.

13. OcHoBHbIE TpeOOBaHUS K CTEPEOMETPUYECKUM H300pakeHUsIM. MeTolibl M300pakeHus
MPOCTPAHCTBEHHBIX (UTYp Ha TUIOCKOCTH. OpTOroHalbHOE MpoeKkTupoBanue. Merox Monxa. Akco-
HoMeTpus. Kabunernasa npoekuus. LlentpansHoe npoektuposanue. [lapamienbHoe NpoeKTHPOBAHMUE.
CaolicTBa napamieabHOr0 MPOEKTUPOBAHMUSL.

Tema 6. «BeJununHbD)

1. ITonsiTvie BEMUYMHBI U €€ n3MepeHus.. OCHOBHBIE CBOMCTBA CKAJISIPHBIX BEJIMYMH.

2. Inuna otpe3ska, ee uzamepeHue. OCHOBHbIE CBOMCTBA JIJIMH OTPE3KOB.

4. Tnoutans (GUrypsl 1 €€ OCHOBHBIE CBOWCTBA. M3MepeHue miomaay Gurypsl ¢ HOMOIIBIO a-
netku. Vicnonp3oBanue Gpopmysn JUisi U3MEPEHHs U BbIUMCIEHM Miouany Gurypsl. PaBHoBenukue u
PaBHOCOCTaBIICEHHBIE (PUTYPHI.

8. O0wem Tena, ero usmepenue. Boruncnenne o0bemMa NpU3Msl, Napauienenumneaa, TupaMuibl,
LWIMH]pa, KOHYca, 111apa.

9. Macca Tena ee U3MepeHUE U OCHOBHBIE CBOMCTBA.

10. IIpomexxyTKH BpEMEHH, UX U3MEPEHUE U OCHOBHbBIE CBOWCTBA.

11. U3 ucropuu kaneHaaps.

12. 3aBUCUMOCTH MEXAY BEIMUMHAMMU.

13. 13 ucropun pa3BUTUS CUCTEMBI €IUHULl BEJIUYUH.

14. MexayHapoaHasi cucTeMa eIMHULL.

TecToBBIE 3a7aHUA
1J1s1 oneHKH copmupoBannoctu komnerenunu [MPK-4

. m p
1. HauMeHbIIMM OOIIIMM 3HAMEHATEJIeM JABYX Apodeii — u — siBJseTCS
n q
1) obiiee kpaTtHoe yKcen N u (; 2) o0mwmii nenuTens Yuces N u q;

3) HauMeHbIIee o0Iee KpaTHOE unces N U (; 4) mpou3BeAcHUe uncel N u q.
2. JlecATHYHOI IPOOBIO HA3BIBaETCS IPO0L BHIA

m m

1 ,rme m,n e N. 2 ,Tae m, n .

) 1o ™ = ) 107 ™ =Q
m m

3) —,rtme m,n e N. 4) —,rme m,n e N.
n 10"

3. MHoOecTBO Bcex JelicTBUTEIbHBIX YHced R ecTh

1) Q+u I+ 2) Qu s 3) R+ U R U {0}. 4R+ UR..

4. 3anath PYHKIUIO — 3TO 3HAYMT

1) .3agath ee 001acTh onpeaeneHus X;

2) 3azmaTh ee o0nacTh onpeneneHust X U MpaBuio, ¢ TOMOIIbIO KOTOPOTo AJIsl KaXKIAO0ro 3JIeMeH-
Ta MHOKECTBa X MOXHO HAWUTH €IMHCTBEHHOE JEHCTBUTEIHLHOE YHCIIO;

3) 3amath o6nacTh onpeaeneHus GyHKIUU X ¥ MPaBUIIO, C TTOMOIIBIO KOTOPOTO JJIsSI 2JIEMEHTOB
MHO’KeCTBa X MOKHO HalTH 4Kclia U3 MHOXecTBa R;

4) hbopmyny, ¢ IOMOIIBIO KOTOPOH ISl KKIOTO 3JIEMEHTAa MHOXKECTBA X MOKHO HAWTH €IUH-
CTBEHHOE JIeHCTBUTEILHOE YHCIIO.

5. O6paTHasi IPONOPUHOHAIBLHOCTH MOKET OBITH 32/1aHA MPH MOMOIIH GOPMYJIbI

1)y=kx. 2)y=kx+b. 3)y=kK. 4)y=ax’+bx+c. 4b=a-c
X

6. YpaBHeHHeM ¢ O/IHOI MepeMeHHOI Ha3bIBaeTcst

1) Beicka3biBanue Buaa f(X) = g(x);

2) npeaukar Buza f(X) = g(X) 3amaHHbIi HA MHOXECTBE X;
3) BeIpaxkeHue ¢ nepemenHou Buaa f(x) = g(x);

4) uncioBoe Beipaxxenue Buaa f(x) = g(x).



7. Ilycrb T1 — MHOMXkecTBO pemieHnii ypaBHeHus (1), T2 — MHOKeCTBO pelieHHil ypaBHeHUs!
(2). YpaBuenus (1) u (2) paBHOCHJIbHBI, €CJIN
1) Th < To. 2) T2 < Ti 3) T1 = T2 4)T1 # To.
8. COBOKYNHOCTBHIO HEPABEHCTB C IBYMsI llepeMEeHHBIMH HA3bIBAIOT
1) SKBUBAJICHIIMIO 3TUX YPABHEHHM; 2) KOHBIOHKIIMIO ATUX YPaBHEHUMH;
3) IU3BIOHKIIMIO 3THX YPaBHCHUH;  4) UMIUIMKAITUIO STUX YPaBHECHUM.
. 3x*-5x-2 ,
9. Cymma kopHeli ypaBHEeHUS 7 =X +6X—3 paBHa
1) 5. 2) -3. 3)3. 4) -8.
10. BesiMunHbI, HAXOASIIIMECS] B MPSIMONPONOPUHOHAIBLHON 3aBHCUMOCTH:
1) KoMUYecTBO TOBapa U €ro IieHa Mpu MOCTOSIHHONW CTOUMOCTH;
2) BpeMs U NPOHAECHHOE PAaCCTOSIHUE MPHU MOCTOSIHHON CKOPOCTH B YCJIOBHUSX PABHOMEPHOIO
PSIMOJIMHEHHOTO JBUKEHHUS,
3) CKOpOCTb PaBHOMEPHOI'O IMPSMOJIMHEHHOrO JBMKEHUS U BpEMs, HEOOXOIUMOE Ul MpO-
XOXKJICHHSI OIPEJICTICHHOTO PACCTOSIHHUS;
4) [uIMHA ¥ IIMpHHA PAMOYTOJIbHUKA IPU 3aJaHHOW IUIOLIA/IH.
11. OTpe3ok, coeTMHSIONINI KAKIYI0 BEPIIHHY TPEYroJbHUKA ¢ cepeNHOH MPOTHBOIO-
JIO’KHO¥M CTOPOHBI HA3bIBAETCH
1) MmenuaHoi TpeyroabHUKA.
2) BBICOTOM TPEYroJbHUKA.
4) GUCCEKTPUCOI TPEYTOJbHUKA.
4) cpenHel IMHUEN TPEyroJIbHUKA.
12. YeTblpexyrojbHHUK, Y KOTOPOTO /Be NMPOTHBOIOJIOKHbIE CTOPOHBI Mapajjie/bHbl, a
ABe Ipyrue He napaJuieJibHbl, HA3bIBaeTCs
1) IpSIMOYTOJIEHUKOM.
2) poMOOM.
3) Tpanenuei.
4) npor3BOJIBLHBIM YETHIPEXYTOJbHUKOM.
13. YraioBoii ko3¢ duuneHT npsiMoii, napaieabHol 1aHHoi npsmoii Sx+ 3y — 3 = 0, pa-
BeH
y-S. -3 5 8 y 3
3 5 3 )
14. Koopaunartsl cepeauHbl oTpe3ka AB, rae A(xi; y1), B(x2; y2), Borunc/sitorcs no ¢op-
MyJiam:

X:X1_X2 X:X1+X2 X=X1'X2 X_X1+X2
1) 2 2) 2 . 3) 2 4 "=
:yl_yZ :y1+y2 :yl'yz _YtY,
y T y TS y T Y—74

15. YciioBue nepneHaANKYJISIPHOCTH ABYX NpAMBIX y = kiX + b1 m y = koX + b2 Ha miocko-
cTH 3a7aercsd popmyJioii:

1 ki-ko=1.
2) k1 = - ko.
3) ki ko =-1.
4) kg = ka.

16. Mpsamasi, nMerOUIasi ¢ OKPY’KHOCTHIO OJTHY OOLIYI0 TOUKY, Ha3bIBAETCS

1) KacaTtenbHOM K OKPY>KHOCTH.

2) Xop0if OKPY>KHOCTH.

3) Ceky1ieit OKpyKHOCTH.

4) InameTpoM OKPY>KHOCTH.

17. Kak u3MeHUTCH MJI0MAAb NPSIMOYI0JIbHUKA, €CJIH er0 OCHOBAHHE U BbICOTY YBeJH-
YHTh B 2 pa3a

1) He u3MeHuTCs.



2) yBennuuTcs B 4 pasa.
3) ymeHbIIUTCS B 4 pasa.
4) yBennuutcs Ha 4.

18. Ha oany yamry BecOB MOJIOKHJIM KYCOK MbLIa, a HA JAPYryI0 ZTaKOFO JKe KyCKa H

eme S0 r. Becol HaxoasATCs B papHOBecnu. KakoBa macca kycka MbLia?

1) 200 .

2) 100 r.

3) 150 .

4) 250 .

19. CkoJbK0 4YacoB NMpoOBeJ y4YallMiicsi, OKOHYUBIIMI TpeTHil KJjacc, B IIKoJIe, MPH
YCJ10BHMH, YTO B y4eOHOM roay 210 yueOHblii 1Hell, a B yueOHOM qHe 4 ypoka 110 45 MUHYT.

1) 2000 gacos.

2) 1590 gacos.

3) 1890 gacos.

4) 630 gacos.

3ananHus AJ1s1 KOHTPOJIbHBIX padoT
nJ1s1 oneHkH copmupoBannoctu komnerenuuii [IKP-4, YK-1, YK-2
1J1s1 oneHKH copmupoBaHHocTH komnereHuuu [TKP-4

. . . 7 9
1. Vkaxure HauMeHbIINN 00U 3HAMEHATeNb Apode —; — U —.
17 34 85
2. YCTaHOBHUTE, KAKHE U3 CICAYIOMINX PAaBEHCTB UCTHHHBIC:
66 56 12
a) — =2,(6). 6) — =5,(09). B) — =1,(714285).
) 3 (6) ) 77 =) ) ( )

11 1 1 1 1 1 1 1
3. Pemnth Hanbosee palioHaabHBIM CIIOCOOOM = + = + — +

— et —+—+—+—
6 12 20 30 42 56 72 90

2
4. Haiitu TPHU IIEPBLIX ACCATUYIHBIX 3HAKAa CYMMbI X +y, CClMX=mw,y= —.

3

. . . 7
5 B NEPBBIKM ACHL IMPOAaIn g HMCBLICHCA B MarasmHe TKaHHu, BO BTOPOU ACHbL — E TOTO,

YTO IPOJAHO B MEPBBIN JI€Hb, a B TPETUH JIEHb — BCIO OCTaIbHYIO TKaHb. CKOJIBKO BCETO METPOB TKaHU
MIPO/AJIM, €CIIM B TPETUH IeHb ObLIO MpoAaHo Ha 192 meTpa GoJbile, 4eM BO BTOPOH J1€Hb?

6. YIIpOCTHTh BBIpaXKEHUE 1 1 ._2a
) p p + T a4 2
a-+vb a++b) a‘-b
7. PemuTth ypaBHEHHE Ha OCHOBAHUH 3aBHCHMOCTH MEKIY KOMIIOHEHTAMH W pPe3yJibTaTaMu

JIEUCTBUIL: (2% X — 50) : % =51

3
AJIs1 OlleHKHU chopMupoBaHHOCTH KommneTeHnu YK-1
1. IlocTpouTh MPSAMOYTOJNBbHBIA TPEYTOJbHUK, 3HAsI TUIOTEHY3y M MeIuaHy, MPOBEIECHHYIO K
OJIHOMY U3 KaTETOB.
2. Cpenu yka3aHHBIX HWKE YpaBHEHUH HalUTE ypaBHEHHS MMapauUIeIbHBIX U MEPIICHANKYISIP-
HBIX TIPSAMBIX:

8. HaiiTi MHOXECTBO peIlICHUI HepaBEHCTBA: [2l X — 11] - (31 1 Xj < 8§ +X+1.
2 4

1 1
a)y=3x-4; 6)y=—§x+7; B)y:§X+6;
r)y=3x; n)y=-3x+2; e)y=-3x+11;

1
xK)y=0,5x + 0,25; 3)y= gx—l; n)y=-2x +8.



4. B OCHOBaHUM MUPaMUBI JEKUT KBaapar. J{Be OOKOBBIE IPpaHU MHPAMUIBI TEPIICHIUKYISP-
HBI MJIOCKOCTU OCHOBAHUS, /1B APYrue HaKJIOHEHHI oA yrioM o. Haiitu mtomans 60KOBOM MoBepx-
HOCTH, €CJIH BBICOTA MTUPaMU Ikl paBHa h.

5. IIpoBephbTe, BBIOMHSAETCS JIM Teopema Diliiepa i1 a) IpU3MbL; 0) MUPaMUIbIL.

6. Kak u3MEHHUTCS YUCIIOBOE 3HAUCHUE BEIIMUUHBI, €CIIA SAMHHITY 3TON BEIHMYHHBI:

a) YMCHBIIIUTH B JiBa paza; ©0) yBenuunth B 10 pa3? OtBer oO0OCHYIITE.
JJIs1 OlleHKHU ¢(hOPpMUPOBAHHOCTH KoMmeTeHnu YK-2

7. PemuTe HIDKENIPUBEACHHBIE 3a]1a4l U OOBACHUTE, KaKUe JICHCTBUS HaJ BEJIMYMHAMHU BBINOJI-

HSUJTUCH B TIPOIIECCE PEIICHUS:

7
a) Pyuka crour 5 pyOssi. MOKHO JTM KyUTh JIBE Takue pydku Ha 1 pyousb 50 koneek?

5
0) Maraszun npogan 640 kr s010K. 3 3THUX sI0JI0K OBLTO TIpoJaHo 1Mo 42 pyOuist 3a KT, a 0CTalb-

Hble — 110 37 pyOueii 3a kr. Kakyro cymMMy BBIpYYHII Mara3uH 3a MpOJaHHbIE S0JI0KU?

8. Kakue U3 npuBeAECHHBIX HU)KE BEIMYUH HAXOIATCS B MPSIMO MPONOPLHUOHAIBHON MM 00-
pPaTHO MPONOPLIMOHATILHOM 3aBUCUMOCTH:

a) JUIMHA CTOPOHBI KBaJipaTa 1 €ro IIoIaib;

0) JUIMHA U IIKMPHHA PSAMOYTOJIbHUKA MPU 3aJaHHOU IUIOIIA IHU;

B) MaMETp OKPYKHOCTHU U €€ JJINHAa;

I) JUIMHA CTOPOHBI KBAJIpaTa U €ro nepumerp.

3agaHus AJs1 CAMOCTOATEIbHON padoThl
nJ1s1 oneHkH copmupoBanHoctu komnerenuuii [IKP-4, YK-1, YK-2
1J1s1 oneHkH copmupoBanHocTu kKomnereHuuu [TKP-4
HpOBeCTI/I aHaJIn3 y‘I€6HI/IKOB MAaTEMAaTUKM 151 HaanIBHOfI IIKOJEI C EIBIO.
- BBISIBJICHUS] OCOOCHHOCTEH TEXHOJIOTHH W3Y4YEeHHUS OJIeH U IPOOHBIX YKCEN B HAYalIbHOM IIKOJIE;
- BBISIBJICHUS BO3MO)KHOCTGI71 HUCITIOJIB30BAHUS CBOﬁCTB (bYHKIII/Iﬁ JUJIA peHIGHI/IFI 3a1a4 Ha4YaJIbHOI'O
Kypca MaTeMaTUKH;
- BBIABJICHHUA 0C066HHOCTCﬁ TCXHOJIOTUAU I/I3y‘~IeHI/I$[ YUCJIOBBIX Bblpa)KeHHﬁ, paBeHCTB 158 Hepa-
BEHCTB, YPaBHEHUI U HEPABEHCTB C IIEPEMEHHON B HAYAJIbHOM KypCe MAaTEMATHKHU.
AJis1 OlleHKHU cpopMupoBaHHOCTH KommneTeHnnu YK-1
HpOBeCTI/I aHaJIn3 yT~I€6HI/IKOB MaTeMaTukKu IJIsd HaanbHOﬁ IIKOJIBI C IICIBIO.
- BBISIBIICHUS] OCOOCHHOCTEH TEXHOJIOTHH U3YYeHHsI TEOMETPHUECKUX (UTYP B HAYAIBHOH HIKOJIIE.
AJIs1 OlleHKHU ¢(hopMUPOBAHHOCTH KommeTeHnu YK-2
[TpoBecTu aHaM3 y4eOHUKOB MAaTEMATHKU JIJIsl HAUaIbHOU IIKOJIBI C IENbIO:
- BBISIBJICHUSA OCO6€HH0CTCI\/JI TCXHOJIOTUHN I/I3y‘~I€HI/I$[ IIOHATHSA BCINYHHBI, paSHHqHBIX BHUJI0OB BCIU-
YMH B Ha4YaJbHOM IIKOJIE.

Ounasn / 3a04Has popMbI 00yUeHHS
1 kypc (1 cemectp) / 1 kype (1 cemecTp)

KoHTpoJibHbIe BOMPOCHI 1151 MPOMEKYTOUHOH aTTecTanuu (K 3a4eTy)

Ne Bonpoc Koa xomneren-
uuu (6 coomeem-
cmeuu ¢ PIT)
1. IlousiTne MHOXKecTBa. DieMeHT MHOKecTBa. KoHeuHoe, OECKOHEYHOE,
nycroe MHOecTBO. [Ipumepsl. YUncnoBsle MHOKecTBa. CriocoObl 3a71a- [1KP-4
HHSI MHOXECTB. [Iprmepsl.
2. OTHoleHusT MeXy MHokecTBaMu. Jlnarpammel Dilnepa-Benna. YHu- I1KP-4




BCPCAJIBHOC MHOXKCCTBO.

3. OObenHeHNe MHOXECTB, €ro CBOWCTBa. IlepeceueHne MHOXKECTB, €ro
cBoiicTBa. PazHocte MHOXeCTB. JlomojiHEHUE K MOJMHOKECTBY, JIOIOJI- YK-1
HEHHE JI0 YHUBEPCAIHLHOTO MHOYKECTBA.

4, JlexkapToBO Mpou3BeAeHUE IBYX MHOkecTB. CBOiiCTBa JeKapToBa Mpo-
u3BeneHus. M3o0pakeHne IexapToBa MPOU3BEICHHUS IBYX YHCIOBBIX YK-1
MHO>KECTB Ha KOOPJAMHATHOM MJIOCKOCTH.

S. ITonsiTHe KopTexka. JlekapToBo NIpou3BeAeHUE N-MHOXKECTB. I1KP-4

6. Pa3Ouenue MHOKECTBA Ha MepeceKaroInecs KiIacchl ¢ TOMOIIbIO OJHO- VK-2
ro ByX u Oosee cBoiicTB. Knaccudukarum.

7. CooTBeTcTBHE MEXKIY dJIEMEHTaMH JIByX MHOxkecTB. CrlocoOblI 3aaHus
cootBeTcTBUi. I'pad u rpaduk coorBercTBrss. COOTBETCTBUS OOpaTHOE VK-1
Y IPOTHBOIIOJIOKHOE JAHHOMY.

8. Bunsl coorBercTBuil. B3auMHO OJHO3HAaYyHOE COOTBETCTBUE. PaBHO- VK-2
MOIIHbIE MHOXECTBA. [IpeicTaBienre 0 C4HeTHOM MHOKECTBE.

0. OTHOLIEHUS MEXY 2JIEMEHTaMU OJTHOT0 MHOXkecTBa. CriocoObl 3a1aHus
oTHomeHUd. CBoOWCTBA OTHOIICHUH: pedIeKCUBHOCTb, CUMMETpPUY- [1IKP-4
HOCTb, aHTUCUMMETPUYHOCTbD, CBSI3HOCTb.

10. | OTHOmIEHUE SKBUBAICHTHOCTH, €TO CBSI3b C PAa30MCHHEM MHOXKECTBA HA
kiaccel. OTHOIIEHUS MOpsAKa. YTNOpsAIOYEeHHbIE MHOXeCTBa. JInHe- [IKP-4
HBIN OPSJIOK.

11. | [lonstue xomOuHaTOpHOU 3anauu. [IpaBuia cymMMbl U MPOHU3BEICHUSI. TKP-4
Pemenne 3amau.

12. | Pa3memenusi ¢ MOBTOPEHUSIMU M 0e3 MOBTOpeHUU. BbiBOJ (Qopmymsl IKP-4
4yyuCla pa3MelieHui. Pemenne 3amay.

13. | [lepectaHoBKM C MOBTOpPEHUSIMU U Oe3 moBTOpeHUil. BriBoa dopmyiibl IKP-4
YHCJIa epecTaHoOBOK. Penenue 3amay.

14. | Coueranusa. BoiBom Qopmysnsl ymcna coderaHuid. Pernenue 3amau.
CaoiictBa uncen C," . [TKP-4

15. | O6bem u conepkanue mnousaTHil. OnpeneneHue moHsATUH. CTpyKTypa TKP-4
onpeJeleHus Yepe3 po U BUAOBOE OTIMYHE.

16. | [lonsTtue BbICKa3bIBaHUS. 3HAUYEHUE MCTUHHOCTH BBICKa3bIBaHUU. [Ipu- TKP-4
Mepsl. Onepaliny HaJl BbICKa3piBaHUsIMUA. CBOICTBA Olepaluii.

17. | Ilonsatue mpenukara. O61acTh OMpEEICHNs U MHOXKECTBO UCTHHHOCTHU
npeaukara. [Ipumepsl. Onepanuu Haa npeaukaramu. Mx MHOXeCTBa [1KP-4
HMCTUHHOCTH.

18. | OTHOIIEHUS JIOTHYECKOTO CIICOBAaHWS M PAaBHOCWJIBHOCTH Ha MHOXE- [IKP-4
CTBE MIPEIMKATOB.

19. | Ctpykrypa TeopeM. Buasl Teopem. ITKP-4

20. Croco0bI MaTEMaTHYECKUX JOKA3aTENLCTB. [1IKP-4

1 kypc (2 cemectp) / 1 kypc (2 cemecTp)
KoHTpoibHBbIe BONPOCHI IS MPOMEKYTOUHOI aTTecTanuu (K 3K3aMeHy)
Koa komneren-
Ne Bonpoc uuu (6 coomeem-
cmeuu c PIJ])

1. AKcHoMaTHYeCKH MeToJl mocTpoeHus: Teopun. Akcuomaruka Ileano. KP-4
[TonsiTre HaTypanbHOTO Yricia U MHOkecTBa N.

2. Meroa maremarndeckoil HHAYKIMH. [Ipumepsl. [1KP-4

3. AKCHOMaTHYECKOE OIpEACNICHUE CIOKEHUsI HaTypalbHbIX uncel. [lo-
CTpOEHHE TaOJUIIBI CIIOKEHHS OJHO3HAYHBIX HATYPAIbHBIX YuCel. 3a- YK-1

KOHBI CJIOKCHHUA.




AKcHOMaTHYECKOe OIpeesieHue YMHOXKEHUS HATypajbHBIX YHCEI.

[Toctpoenne TaOAUIBI YMHOKEHHUSI OJHO3HAUHBIX HATYpPaTbHBIX YH- VK-1
cell. 3aKOHbl YMHOKEHUS

S. [Tonsitue oTHOMIEHUST «MeHbIIe» Ha MHOXKecTBE N. Ero cBoiicTaa. [TKP-4

6. CgoiictBa MHOkecTBa N (0€CKOHEUHOCTH, JUCKPETHOCTb, YIIOPSIO- KP-4
YEHHOCTb, CYIIIECTBOBAHNE HAMMEHBILIETO JJIEMEHTA).

7. MOHOTOHHOCTb CJIOXKEHHUSI 1 YMHOKCHUS. ITKP-4

8. Borunranne Ha MHOoxecTBe N. CyliecTBoBaHHE M €IMHCTBEHHOCTh KP-4
pasznoctu Ha N. [IpaBusa BelYUTaHUS.

9. Henenne na mHoxkectse N. CyiiecTBoBaHUE U € AMHCTBEHHOCTh YaCTHO [KP-4
Ha N. IlpaBuia genenus.

10. MmuoxectBo No. HeBo3moxkHOCTS nenenus Ha 0. [[eaeHne ¢ ocTaTKoM. [1IKP-4

11. | Orpe3ok HarypasbHOrO psina. Ero cpoiictBa. IlopsigkoBbie u KoOiIud [IKP-4
CTBEHHBIE HaTypaibHble unciua. Cyer.

12. | TeopeTUKO-MHOKECTBEHHBI CMBICT HATypaJIbHOTO 4YHCIa, HYJ, VK-2
OTHOIICHUHN «OOJIBIIIE), KMEHBIIEY, KPABHOY.

13. TeopeTuKO-MHOXKECTBEHHbBII CMBIC CYMMBbl M Pa3HOCTH LENbIX
HEOTPUIATENIbHBIX YHUCENI, CBONCTB CJIOXEHHS, OTHOIICHUN «OOoJblie YK-2
HA...», «MEHbIIIE Ha...».

14, TeopeTnKo-MHOXECTBEHHbI CMBICII MPOU3BEACHHUS M YaCTHOI'O
LETBIX HEOTPHUIATEIbHBIX YHCEJ, OTHOIICHUH «OOoNbIIe B ..», YK-2
«MEHBIIIE B ...».

15. | HatypasibHOE 4uMCIO Kak pe3ylbTaT HU3MEPEHUS  BEJIUYUHBI. KP-4
ApudmeTrueckue onepanuu HaJl YucIaMi, MepamMH BeTUYHH.

16. | Ionstue aIropuTMa. OcHoBHbIE CBOWMCTBA  QJITOPUTMOB,
UCIONIb3YEeMBIX B HayalbHOW miKosie. CrocoObl 3alMUCH alrOPUTMOB. [TIKP-4
[Iprembl NOCTPOEHNUS AITOPUTMOB

17. [Tonsitue cucremsbl cuucieHus. llo3MLIMOHHBIE M HEMO3UIMOHHBIE [KP-4
CUCTEMBbI CUHUCIICHUS.

18. | llecarnuHas cWCcTeMa CYMCICHHS. 3amUCh W Ha3BaHHWE 4YHCEN B
JECSITUYHON cucteMe cuucieHus. CpaBHEHHE YHCENl B JIECATUYHON [1IKP-4
CHCTEME CUHCIICHUSI.

19. | AAropuT™ CIOXKEHHS U BBIYMUTAHUS HATypPAIbHBIX YUCEIN B JECATUIHON KP-4
CHCTEME CUHCIICHUSI.

20. | AaropuT™M yMHOXEHHS U J€TICHUS HATypalIbHBIX YHCEN B JIECATUYHON KP-4
CHCTEME CUHCIICHUSI.

21. | 3anuwch W Ha3BaHWE YKCEN B TO3UIIMOHHBIX CHCTEMax CUUCICHUS,

OTJIMYHBIX OT JAecATUYHOM. CpaBHEHHE YHCel B p-UYHOM cCHUCTEME YK-1
CUHCIICHHSI.

22. | Ilepexonm OT 3amMCH YUCEN B JECATUYHON CHUCTEME CUUCICHHS K €ro
3alKiCH B P-MYHOM cHCTeMe CUHCIeHus: U o0paTHO. Apudmernueckue [TIKP-4
JICWCTBUSA B p-UYHOW CHCTEME CUUCIICHHUS.

23. | OTHoIIEHHE AETUMOCTH HAa MHOXKECTBE IIENBIX HEOTPHUIATENbHBIX M- [IKP-4
CeJI ero CBOMCTBA. J[eTMMOCTh CyMMBI, Pa3HOCTH, TPOU3BECHUSI.

24. [Tpusnaku nenumoctu Ha 2, 3, 4, 5, 9, 10, 25 B AeCATUYHONU CUCTEME [IKP-4
CUHCIICHMUS.

25. IIpocteie m cocraBHble umcna. CBoWcTBa MPOCThIX uucen. Pemero
Oparocdena. beckOHEUHOCTh MHOMKECTBa IMPOCTHIX 4YHCeN (Teopema [TIKP-4
EBxnmma, Teopema 06 nHTEpBAIax).

26. | OcHoBHas Teopema apupmeTnku. KaHOHMUYECKOe MpeacTaBIeHUE KP-4
HATypaJIbHOTO YHCIa.

27. | HOJl u HOK, ux cBoiictBa. Bzanmocsszp HOJl 1 HOK HaTypanbHbIX ITKP-4




YHCCII.

28. Cnoco6wr Haxoxaeaus HOJl u HOK nByx u 6ojee HaTypanbHBIX YH- TKP-4
CeJI C MOMOIIBI0 KAHOHUYECKOT0 npezcTasienus. Airoput™ EBknnaa.

29. | IlonsaTtue TexcToBoii 3a1aun. CTPyKTypa TeKCTOBOH 3a1aun. MeToabl U VK-2
crnoco0bl PEeLIeHUs] TEKCTOBBIX 3a/1a4.

30. | DTambl penieHust TEKCTOBOH 3a/1a4M, IPUEMBI UX BBITIOJTHEHHUS. YK-2

2 kypec (3 cemectp) / 2 kype (3 cemecTp)
KoHTpoabHbIe BOMPOCHI /IUIsl IPOMEKYTOYHOI aTTecTannu (K IK3aMeHy)
Kox xomneren-
Ne Bomnpoc uum (6 coomeem-
cmeuu c PIJ])

1. HeobOxomumocts pacmmupenus MuoxectBa No 10 MHO)kecTBa Q-+,
JpoOb Kak pe3ysnbTaT U3MEpeHUsl JUTMHBI oTpe3ka. OTHOIIIEHUE paBeH- [1KP-4
cTBa JipoOeit. [IoHATHE NOT0KUTENBHOTO PALlMOHAJILHOTO YHCIIA.

2. Apudmernueckue onepauuu Haj MOJIOXKUTEIbHBIMUA pallMOHAIBHBIMU VK-1
yrcjiaMu (OOBIKHOBEHHBIMH Ipo0siMu). CBOMCTBA ATUX ONepauil.

3. 3anuch MOJIOKUTEIBHOIO PALMOHAIBHOIO YHCIA B BHUIE NECATHUYHOU
OpoOu. ANTOPUTMBI apU(PMETUUIECCKUX ONEpaluii Hall JECATHYHBIMH [TIKP-4
IPOOSMHU

4. beckoneuHnsle nepuoanyeckue AecaTUUHbIe Apobu. ObpaleHue nepu- KP-4
OJIMYECKUX NPOoOeii B OOBIKHOBEHHBIC (M 00PATHO).

S. Heo6xoaumocts pacummpenus MHoxkecTBa Q+. IToHATHE monoxuTennb-
HOr0 MPPALMOHAIBHOIO 4Hcia. MHOXKECTBO IMOJOXKHUTEIbHBIX JEH- [TIKP-4
CTBHUTEJbHBIX uncel R+. Apupmernueckue onepaiuu B R+.

6. [TonoxurenpHble U OTPULIATEIBHBIE ACHCTBUTEIbHBIE YncIa. MHOXe-
CTBO Bcex JAeHcTBUTENbHbIX uMcen R. OtHoumenue mnopsaka B R. YK-1
Apudmernueckue oneparyn B R.

7. UucnoBoe BbIpaXEHUE U €r0 3Ha4eHHe. YHCI0BbIE paBEHCTBA U HEpa- KP-4
BEHCTBA, UX CBOICTBA.

8. BrlpaxkeHue ¢ mepeMeHHOM, ero obnacth onpeneneHus. ToxaecTBeH- [KP-4
HbIe ITpeoOpa3oBaHUsl BhIpakeHUH ¢ nepeMeHHol. ToxecTso.

9. IlonsaTHe ypaBHEHMsS C OJHOM INEpEMEHHOM. PaBHOCWIIbHBIE ypaBHE- [IKP-4
HUs. TeopeMsbl 0 paBHOCHIIBHOCTH YPAaBHEHHU I

10. | Cucremsbl ypaBHEHHUH ¢ IByMs NEpeMEHHbIMH. MeTO/Ibl HX pelIeHusl. IT1KP-4

11. | IlonsTHe HEpaBEHCTBA ¢ OAHOI MepeMeHHOM. PaBHOCHIIBHBIE HEpaBEeH- [IKP-4
cTBa. TeopeMbl 0 paBHOCUJILHOCTH HEPABEHCTB.

12. | CucremMbl 1 COBOKYITHOCTH HEPaBEHCTB ¢ OJHON nepeMeHHoOW. Hepa- IT1KP-4
BEHCTBA C IBYMs IIEPEMEHHBIMU, UX CUCTEMBI. [TKP-4

13. | llonsarue ¢ynkumu. CrocoOsl 3amganus ¢yHkuuid. I'paduk dyHKIum. [KP-4
CBolicTBa YUCTIOBBIX (PYHKIIMH.

14. | Ilpsmast m oOparHas MPONOPIHOHAIBHOCTH, UX CBOMCTBa, rpadukH. [IKP-4
[Ipumepsl.

15. | Jluneiinas u kBajgpaTu4Has (YHKLUUHU, UX CBOMCTBa, rpaduku. [Ipume- [IKP-4
PBL.

16. | Y3 ucropum BO3HUKHOBEHHWS M Pa3BUTHS T€OMETPUU. AKCHOMATHYe- [IKP-4
CKO€ IOCTPOEHNE T€OMETPHH.

17. | KoopauHatsl Ha npsIMOM U TJIOCKOCTH, UX mpeoOpa3oBanue. Paccros- VK-1
HUE MEXY JBYMsI TOUKaMU Ha NPSIMOM U MJIOCKOCTH.

18. | OGmee ypaBHeHHE TpSMOW. YpaBHEHHE MPSMOW JIMHHH C YTIIOBBIM VK-1

ko3 ppunrenToM. opMysibl aHATUTUYECKON T€OMETPHH.




19. | Ilonsatue reomerpuueckoil (UTYphl Ha TUIOCKOCTH. |'eomMeTpuveckue

[IKP-4
(Gurypsl, u3yyaemble B IIKOJFHOM Kypce IIIaHUMETPUHU

20. | IlocTpoeHne TreoMeTprUeCKUX (QHUryp C TIOMOIIBI0 MUPKYJS U JTHHEH-
KH. DJIEeMEHTapHbIE 3aJ]a4l Ha MOCTPOCHHE. DTambl PEIICHUS 3aJa4u YK-2
Ha nioctpoenue. [Ipumepsl.

21. | [lonstue reomerpudeckoro tena. [{oHATHE MHOTOTPAaHHON TTOBEPXHO-
cTu, MHororpanHuka. Teopema Jlekapra-Oitiepa 0 MHOTOrpaHHUKaX. YK-2
[IpaBusIbHBIE MHOTOTPAaHHUKHU.

22. | [Ipuama u nupamuja, UX OCHOBHBIE XapakTepucTtuku. M3o0paxeHue

MPU3MBbI ¥ TUPAMHUIBI HA TUIOCKOCTH. [1KP-4

23. | Tena BpamieHHs, WX OCHOBHBIC XapaKTCPUCTHUKH, H300paKCHHE Ha [IKP-4
TJIOCKOCTH

24. | llonsTHe BeMUYMHBI U €€ n3MepeHus. OCHOBHBIC CBOMCTBA CKaJISIPHBIX VK-2
BEJIMYVH.

25. | lnuna otpeska, ee n3Mepenne. OCHOBHBIE CBOWCTBA JJIMH OTPE3KOB. [TKP-4

26. | [Inomans ¢urypbl u ee OCHOBHbIE cBOMCTBA. CroOCOOBI M3MEpPEHUS KP-4
ionmaan Gurypsl. PaBHOBEIHMKUE ¥ PAaBHOCOCTABJICHHBIE (PUTYPHI.

27. | O6bem Tena, ero u3MepeHue. Beruucinenue oobema Ipu3Mbl, mapaie- KP-4

JIEIUNENA, TUPaMUJIbl, HUJIMH]IPA, KOHYCa, mapa.

28. | Macca Tena ee U3MEpPEHHE M OCHOBHBIE CBOMCTBA. [TKP-4

29. | IlpoMexyTKu BpeMEHH, UX U3MEPEHHE U OCHOBHBIE CBoOicTBa. M3 mC- KP-4
TOPHH KaJICHap4.

30. | 3aBUCHMOCTH MEXy BeTHUNHAMHU YK-2

6. YueOHO-MeTOAMUYECKOE U HH(POPMAIMOHHOE ODecTeYyeHne TUCIHIJIHHbI

a) OCHOBHAas JIMTeparypa:

1. baBpun, .M. Beiciias mMaTemMaTuka i NeAarormyeckux HampasieHUd. OCHOBBI MaTema-
TH4ECKOi 00paboTku nHpopMarmu: yaeOHuk st 6akanaspos / U. Y. baBpun. — 2-e u3zn., nepepad. u
non. — M. : M3narensctBo FOpaiit, 2017. — 616 c. — (Cepus : bakanasp. Ilpuknaanoii kypc). — 9bC
«lOpaiit»: [Dnexktponnsiii pecypc] — Anpec moctyma: https://urait.ru/book/vysshaya-matematika-dlya-
pedagogicheskih-napravleniy-osnovy-matematicheskoy-obrabotki-informacii-405340

2. lopodeeBa, A. B. Beicimas MmaTemaTuka Ui TyMaHUTApHBIX HANpaBIICHUH @ y4eOHUK LIS
6axanaBpoB / A. B. Jlopodeesa. — 3-e uza., nepepad. u gomn. — Mocksa : UznarensctBo FOpaiit, 2019.
— 401 c. — (Cepus: bakanaBp. Akagemudeckuii kypc). — ObC «tOpaiity: [DnekTpoHHbIN pecype] —
Anpec nocrymna: https://urait.ru/book/vysshaya-matematika-dlya-gumanitarnyh-napravleniy-425389

3. MaknaeBa, O.B. Teopus u TeXHOJIOTHH 00yYeHHS MaTeMaTHKE: MHOXKECTBO IIEJIBIX HEOTPH-
LaTeJIbHBIX YuCcell: yueOHO-MeToandeckoe nocodue / 3.B. MaknaeBa — Apzamac: A® HHI'Y, 2017. —
110c. 15 k3.

0) AOMOJIHUTEIbHAS JIUTepaTypa:

1. benommcras, A.B. Metonuka oOydeHHs MaTeMaTHKe B HA4YaJbHOW IIKOJIE: KYpC JIEKIIHii:
yueb. mocobue sl CTYACHTOB BbIcuI. mel. yueO. 3aBeneHuit / A.B. benommcras - M.: I'ymanurap.
n3n. nentp BJIIAJIOC, 2016. — 455 c. : wir. — ObC «KoHCYIbTaHT CTyIeHTa: [DIIeKTPOHHBIN pecypc]
— Anpec nocryna: http://www.studentlibrary.ru/book/ISBN5691014226.html

2. lamuarep, B.A. Meroanka oOy4deHHs] MaTeMaTHKe B HAYAJIBHOH IIKOJIE [ DJIEKTPOHHBIN pe-
cypc]: YueGHoe nmocobue i akagemudeckoro 6akanaspuata / B.A. damunrep, JL.II. Bopucosa. - 2-e
u3M., ucrp. u gomn. — M.: UzmarensctBo FOpaiit, 2018. — 207 c. — Cepusi: bakanaBp. AxageMudecKuid
kypc. — OBC «lOpaiit»: [OnextponHslii pecypc] — Azapec gocryma: https://urait.ru/book/metodika-
obucheniya-matematike-v-nachalnoy-shkole-414435

3. Kynakosa, H.C. Marematuka (OO1ire MOHATHS MaTeMaTUKH): Y4€0HO-METOAUYECKOE TI0CO-
6ue no kypcy matematuku/H.C. Kynakosa, 9.B. MaknaeBa—Ap3amac: A® HHI'Y, 2013.-157 c. 4 k3.



https://urait.ru/book/vysshaya-matematika-dlya-pedagogicheskih-napravleniy-osnovy-matematicheskoy-obrabotki-informacii-405340
https://urait.ru/book/vysshaya-matematika-dlya-pedagogicheskih-napravleniy-osnovy-matematicheskoy-obrabotki-informacii-405340
https://urait.ru/book/vysshaya-matematika-dlya-gumanitarnyh-napravleniy-425389
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https://urait.ru/book/metodika-obucheniya-matematike-v-nachalnoy-shkole-414435
https://urait.ru/book/metodika-obucheniya-matematike-v-nachalnoy-shkole-414435

4. MaknaeBa, 2.B. Pacumpenue nonarus uucna. @ynkuuu. Ypasaenus. Hepasencrna. / 3.B.
MaknaeBa — Apzamac: AI'TIN, 2010. —92 c. 30 3k3.

5. Cenpix, N.YO. Bricmas maremaTtvka Al TyMaHUTapHBIX HAIpPaBICHUN: YUeOHUK U MPAKTH-
KyM Ju1s akajemuueckoro 6akanaspuara / W. 0. Cenpix, 1O. b. I'pebenmukos, A. 0. IlleBenes. — M.
WznarensctBo FOpaiit, 2018. — 443 c. — (Cepus : bakanasp. Akagemuueckuii kypc). — 9bC «OpaitT»:
[DnekTponnblii  pecypc] — Agapec mocryma:  https://urait.ru/book/vysshaya-matematika-dlya-
gumanitarnyh-napravleniy-413196

6. ®enoposa, C.B. Teopus u TexHOJIOTUM O0yYEHUSI MaTeMaTUKe: OOIIHE BOIIPOCH METOIUKH /
C.B. ®enoposa — Apzamac: A® HHI'Y, 2017. — 136 c. 19 k3.

B) NporpamMmMHoe odecriedenne u UHTepHeT-pecypcehi:
JlutieH3MOHHOE TporpaMMHoe obecrnieuenue: Oneparronnas cuctema Windows.
JIuuensnonHoe nporpammuoe odecrieuenue: Microsoft Office.

Ilpogheccuonanvnuie 6azpl OAHHBLIX U UHDOPMAYUOHHBIE CHPABOYUHBIE CUCTEMDbL
Poccutickuit nnnexkc HayuHoro nutupoBanus (PWUHLI), mnatdopma Elibrary: nHanmmonanbHas
uH(pOpMaIIMOHHO-aHATTMUTHYECKas ciucTemMa. Azpec pocryma: http://elibrary.ru/project risc.asp

C80600H0 pacnpocmpansemoe npopammHuoe obecneuenue:
nporpammuoe obecrnieucuue LibreOffice;
nporpamMMmHoe obdecrieuenue Yandex Browser;

Dnexmponnvie GudIUOMEUHbIE CUCHEMbL U OUOTUOMEKU

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

DnexkTponHas oubmmoreunas cucrema "KoncynsTant cryaenrta” hitp://www.studentlibrary.ru/
DnekrponHas oubaroreuynas cucrema "HOpaiit"http://www.urait.ru/

DrekTpoHHas OubimoredHas cucrema "Znanium™ http://znanium.com/

dynpamenTanbHast oudaunoreka HHI'Y  www.lib.unn.ru/
Caiit 6ubmmorexu Ap3amacckoro ¢pmwmana HHI'Y. — Anpec nocrymna: lib.arz.unn.ru

[Menarornueckas 6udamoreka: http://pedagogic.ru/

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

N3narensckuii nom «IlepBoe centsopsi»: http://1september.ru/

«Briciee oOpazoBanue B Poccumy»: HaydHO-TIeAaroruyeckuii xypHai MuHUCTEpcTBa 00pa3o-
BaHMA M Hayku P®D: http://www.vovr.ru/

«Yuutenbckas razera»: http://www.ug.ru/

Pecypc «MaccoBble OTKpBITBIE OHIIAaH-KYpchl Hrxxeropoackoro yausepcurera um. H.1. Jlo-
6aueBckoroy https://mooc.unn.ru/

[Topran «CoBpemennass uudpoas oOpazoBarenbHas cpena Poccuiickoit deneparum»
https://online.edu.ru/public/promo

7. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHne TUCUUIIMHBI

[TomerieHust MpeacTaBiASIOT co00i ydeOHBbIE ayTUTOPHU JJIsl POBENEHUS YUeOHBIX 3aHATHH,
MPEeyCMOTPEHHBIX POrpaMMOi, OCHAIlIEHHbIE 000PY/I0BaHUEM U TEXHUYECKMMHU CPeJCTBaMH o0Oyde-
HUS: HOYTOYK, IIPOEKTOP, IKpaH.

[TomemeHus 11s1 CaMOCTOSATENBHON pabOThl 00yUYaOIIUXCsl OCHAILIEHBl KOMIIBIOTEPHON TEXHU-
KOI ¢ BO3MOXKHOCTBIO TMOAKIIOUEHHS K ceTu VIHTepHeT U obecredeHbl JOCTYIIOM B AJIEKTPOHHYIO HH-
dhopmarmorHo-o6pazoBarenbHyto cpeay HHI'Y.
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[IporpamMma mucruruimasl MaTeMaTHKa COCTaBICHA B COOTBETCTBUU C 00pa30BaTENIbHBIM CTaH-
JapTOM BBICIIETO OOpa30BaHMs - OakajgaBpuaT 1Mo HarpasiaeHuto nmoarotoBku 44.03.01 Ilexaroruue-
ckoe obpaszosanue (OC HHI'Y) (mpuka3z HHI'Y ot 17.05.2023 roga Ne 06.49-04-0214/23).

ABTOp(BI):
K.I.H., JJOLIEHT ®ponoa 3.B.

Penenzent (b1):

K.IL.H., JJOLIEHT ®enopona C.B.

Kadenpa nomkonbHOTo 1 HauaIbHOTO 00pa30BaHuUs
3aB. Kadenpoit I'yces JI.A.
K.ILH., IOIICHT

[Iporpamma ogo0OpeHa Ha 3aceaHuu MeToanueckoi komuccuu ot 24.05.2023 roga, mpoTtokost Ne5

IIpeacenarens MK IICUXOJIOr0-TIEAArOrNYeCcKoro (paxkyabTeTa
K.IL.H., JOLIEHT ®pornora 3.B.

I1.6. a) COI'JTACOBAHO:

3aBenyrouuii OnOIMOTEKOM ®denoceena T.A.
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