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1. MecTo 1 mesim TUCHMILIMHBI B cTPYKType OOII

JlucuuIuImHa OTHOCUTCS K 0053aTEIbHOM YacTH.

Ko nucuunmmnsl 51.0.04 JluckperHas MmaTeMaThKa

Ne MecTo IMCUMIIUHBI B y4€0HOM CranaapTHbIi TEKCT JJI1 aBTOMATHYECKOT0
Bapu nJiaHe o0pa3oBaTebHOM 3anoJiHeHus B KoHcTpykTope PILJ]
aHTa NMPOrpamMMbl
1 brmox 1. [ductummunbl (Moxynu) | Hducrummaa b1.0.04 JluckpeTHass MaTeMaTuKa

OTHOCUTCS K oOs3arenbHoi yactm  OOIL
HarnpasieHus noarotoBku 01.03.02 Ilpukiaouas
MamemMamuxa u UHPopmMamuxay.

O0s3aTenpHas 4acTh

2. IInanupyemMsle pe3ybTaThl 00y4eHHs 0 JUCHHUILINHE, COOTHECEHHBbIE €
IJIAHUPYEMBbIMH pe3y/IbTaTaMH OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI
(KoMIeTeHUIMSAMH M MHIMKATOPAMH A0CTHKEeHUS] KOMIIeTeHIIU )

[nanupyemsble pe3yabTaThl 00yUeHHS O TUCHUILIHHE (MOAYJ0), B | HammeHoBanme
COOTBETCTBHU € MHAMKATOPOM JOCTHKEHUSI KOMIIETEHI[UH OIIEHOYHOT 0
dopmupyembie
Nuaukarop Pe3yabTaTthl 00yuenust cpeacrsa
KOMIeTeHInnu OCTHKEHUS 0 AUCIUILIHHE® *
(koz, conepxanue KOMIleTeHuu™
KOMIIETCHIINH ) (xom, comepikaHue
WH/IUKATOPA)
YK-1 YK-1.1. 3uaer 3Haer 0a30Bble THUMBl  KOMOWHATOPHBIX
c . NPHHIMITEL c6opa, 00BEKTOB, OCHOBHBIE CIIOCOOBI Hpe{[CTaBHeHI/Iﬂ CobecenoBanue,
[IOCOOCH rpadoB, JOrHYecKUX  (PyHKIUH, KOZIOB,
oTOopa u 006001eH s N
OCYIIECTBIATE METO/IbI IPe0Opa30oBaHUs IPECTABIICHHH. 3anmauw,
MTOUCK, I/IH(bOpMaLII/II/I KOHTPOJIbHasA
KPUTHYECKUI pabota
aHAJIM3 W CHHTE3
YK-1.2. Ymeer YMeeT cBOAUTH KOMOMHATOPHBIE 3aJaud K
uHpOpMAIIHH,
COOTHOCHTH mojxcyery  OObEKTOB ~ 0a30BBIX  THIIOB,
MIPUMEHSTh
y Pa3HOPOIHEIE ABNeHHs | BPITOMHATH npeoOpa3zoBaHus MEXITY Co6
CUCTEMHBIM IIOAXOA pasnmuyHbIME  (opMaMu  TpeiacTaBieHus | - OOCCCNOBAHMC,
1 CHCTEMaTH3UPOBATh
JUTS peleHus JIUCKPETHBIX 0OBEKTOB.
WX B paMKax
MOCTaBJICHHBIX P 3anaum,
saau HM30paHHBIX BUIIOB KOHTPOJIbHAs
poheCcCHOHATEHOM pabota
JIEATEITLHOCTH
VYK-1.3. Umeer Brnaneer METOIaMHU TIOCTPOCHUS u
IPAKTUYECKHIT OIIBIT npeoOpa3oBaHus PA3IWYHBIX TPEACTABICHUN
paGoTh ¢ JUCKPETHBIX 0OBEKTOB. Cobecenopae,
WH(GOPMAITUOHHBIMH
3amaun,
HWCTOYHUKAMHU, OTIBIT
KOHTPOJIbHASI
Hay4yHOTO ITOUCKa, paGora
CO3JIaHUs1 HAyUHBIX
TEKCTOB.




OIIK-1

Cnocoben
[PUMEHSATh
(byHIaMEHTAITbHbBIC
3HAHMS,
[OJTyYE€HHbIE B
obmactu
MaTeMaTHYeCKUX |
(nn)
€CTEeCTBEHHBIX
HayK, u
UCIIONIb30BAaTh MX B
poheCCHOHATLHON
JESTENBHOCTH

OIIK-1.1.  OGnanaet
(hbyHIaMeHTaIbHBIMU
3HAHUSMH,

MOy YCHHBIMU B
obmacTtu
MaTeMaTHIEeCKUX u
(M)  ecTecTBEHHBIX
HayK

OIIK-1.2. Ymeer
UCIIOJIF30BATh
(hyHIaMeHTaNbHEIC
3HAHUA B
poheCCHOHATBHOM
JIeSITETBHOCTH,
OCYIIECTBJISITH  BBIOOD
METOJIOB peleHus
3aga4
pohecCHOHATBEHOM
JeSITENbHOCTH Ha

OCHOBE TEOPETHUYECKHUX
3HAHHI

OIIK-1.3. Nmeer
NPaKTUYECKUHA  OIIBIT
PUMEHEHUSI
(byHIaMeHTaITBHBIX

3HAHWMH, TIOJTyYCHHBIX B
o0Jactu

MaTeMaTHYECKHX u
€CTECTBCHHBIX HAyK B
poheCCHOHATLHOM
JIESTEIBHOCTH.

3HaeT OCHOBHBIC TIOHATHS M BaKHEHIITHIE
(hakThl U3 KOMOMHATOPHKH, TECOPUH IpadoB,
TEOPHH JIOTUYCCKUX (YHKIHMH, TCOPHU
KOJIMPOBAHUSI.

YMeer pemats THITOBbIE KOMOMHATOPHBIE
3a/1a4, 331a4 aHanu3a rpadoB, JOTHUECKUX
(GYHKIUH, 331290 TOCTPOCHHS KOJIOB.

Bnaneet ocHOBHBIME NPUHIMITIAMH MTOICYUETA,
AITOPUTMaMH PACIIO3HABAHUS CBOWUCTB rpados
Y JIOTUYeCKUX (PYHKLUH, TOCTPOCHUS KOJIOB.

CobecenoBanue,

3amaun,
KOHTPOJIbHAS
pabota

3. CTpykTypa U coepKaHue I1CHUIITHHbBI

3.1. TpynoeMKkoCTh JTUCUMIIJIMHBI

Ounas ¢popma o0yueHust
OO0mas Tpy10eMKOCTb 8 3ET
Yacos no yyeOHOMY IIaHY 288
B TOM YHCJIe
KOHTAKTHasi padora: 99
- 3AaHATHA JEKIIHOHHOI0 THIIA 48
- 3AHATHA CEMHHAPCKOI0 THUIIA 48
- Tekymuii kKoHTpoab (KCP) 3
caMocTosiTeIbHAsA padoTa 153
IIpomeskyTOUHAs aTTecTALMS — 3a4€T, IK3aMEH 36




1 cemecTp

Ounas ¢popma o0ydyeHHs

OO0mas Tpy10eMKOCTb

33ET

YacoB 1o yueOHOMY ILUIAHY 108
B TOM 4HCJIe

KOHTAKTHasi padora: 33
- 3aHATHA JEKUHOHHOI0 THUIIA 16
- 3aHATHA CEMUHAPCKOr0 THIA 16
- Tekymuii KoHTpoJib (KCP) 1
caMocTosiTeJibHast padora 75

IIpomexyTouyHas aTTecTANMA — 3a4eT

2 cemecTp

Ounas ¢popma o0ydeHHs

OO0mas Tpy10eMKOCTb

S3ET

Yacos no yyeOHOMY IIaHY 180
B TOM 4HCJIe

KOHTAKTHasi padora: 64
- 3aHATHA JEKUIHOHHOI0 THUIIA 32
- 3AHATHA CEMHHAPCKOI0 THUIIA 32
- Tekymuii KoHTpoJib (KCP) 2
caMocTosiTeJibHast padora 78
IIpome:kyTOUHAs aTTeCTAUMS — IK3AMEH 36

ConepxxaHue IMCUUTLTHHBI

HauMmenoBanmne n KpaTKoe coaepKaHue

Yacos

B ToMm umncie

KonrakTHas padora (padota BO
B3aHMO/ICHCTBHH C NMpPenoAaBaTeseM), 4achl
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Mpuo:xxecrBa.llonstue mHoxectBa. Koneunsre 18 2 2 4 14
1 OECKOHEYHbIE MHOKECTBA. MOILIHOCTE
KOHEYHOI'0 MHOXecTBa. IToAMHOKECTBO.




Yucino moaMHOXKECTB KOHCYHOTO MHOXKECTBA.
Xapakrepuctuiaeckuii Bekrtop. O0beauHeHne,
nepecedeHne, pasHoCTh, TOTIOTHEHHE,
CHMMETpHYeCKast pa3HOCTh MHOKECTB.
OCHOBHBIE TOXKJECTBA B alTreOpe MHOKECTB.
Juarpamma Benna. /lekapToBo mpou3sBesieHHe
MHOXECTB. MyJIbTUMHOKECTBA.

OTtHomenusi. bunapHoe oTHoOIIEHHE HA
MHOXecTBe. ['pad orHomenus. CBoiicTBa
oTHOWEeHUH. OTHOLICHHUE YKBUBAJIEHTHOCTH.
[Tpumep: cpaBHIMOCTH 110 MOy 0. PazoueHue
MHOXecTBa. Teopema o hakTopuzanmu.
Knaccel sxBuBanenTHOCTH. OTHOILIEHHE
nopsaxa. JINHEHHbI 1 YaCTHYHBIN TOPSIOK.
Junarpamma Xacce. OTHOIIEHUST MEXTY
MHOXecTBaMU. DyHKIIMOHATIHHBIC OTHOILICHHS.
WNHBbeKnnu, CIOpbEeKINH, OUSKITUH.
MHOTOMECTHBIE OTHOIICHHS.

22

14

MouHoCTh 0€CKOHEYHOT 0
MHO:kecTBa.KonmaecTBeHHOE cpaBHEHHE
OCCKOHEYHBIX MHOKECTB. CUETHBIC U
HeCYeTHbIE MHOXeCcTBa. CUETHOCTh MHOYKECTBA
PAIMOHANIBHBIX YHCJIC U HECYCTHOCTh
MHOECTBa JCHCTBUTEIBHBIX. KOHTHHYYM.
Teopema Kanropa.

16

14

Komo0unaropuka. [IpaBuna paBeHCTBa, CyMMBbI
U IPOU3BENICHHS. YTIOPAJOUCHHBIE U
HEeyHOpsI0UYEeHHbIE HA0OPbI C IIOBTOPCHUSMH U
6e3 noBTopenuii. Cnosa. Jlekcukorpaduueckuii
nopsiaok. [lepecranosku. [IpaBuno
MIOCJIEI0BATENILHOTO BEIOOpa. Pazmemmenus.
Coueranust, bunom Herorona. CBoiicTBa
OMHOMHUANBHBIX KO3 (DHUIIUEHTOB.
YropsgoueHHbIe Pa30CHHS.

IonunomuansHas Teopema. CoueTanus ¢
noBTopeHusiMu. PopMysia BKIFOUSHU -
uckioueHni. HeynopsinouenHsie pa3onueHus..
Yucino GyHKIMHA pa3InIHBIX THIIOB.
[Tpumenenne KOMOMHATOPUKH K pacyeTy
BepOSITHOCTEN. JIMHEHbIE pEKYPPEHTHBIE
YpaBHEHHS [IEPBOTO U BTOPOTO HOPSIIKA.
[Tpumepsr: XaHolickue OaIIHA U YUCTIa
duboHaquu.

51

10

18

33

Texkymuii kouTpoJb (KCP)

Hroro:

108

16

16

33

75

IIpomeskyTouHas aTTeCTALMSA: 3a4eT

I'padsiIlonstre rpada, Tuns rpados.
CMEXHOCTb, HHIIUJICHTHOCTb, CTETICHH.
Crioco0s! 3amanus rpagos. Uncio rpados.
CneunansHsle rpadsl. [loarpad. Onepanun
Han rpadamu. Mzomopusm. lHBapnuaHTHI.
[TyTH, nMKIBI, CBI3HOCTD. PaccTostHus n

36

16

20




METPHYECKUE XaPAKTEPUCTUKHU. DHIICPOBEI
LUKJIBI U TyTH. JlepeBbsi, OCHOBHbIE CBOMCTBA.
Teopema o nientpe aepesa. Kox Iprodepa.
Uucno nepesneB. Kapkac rpada. Teopema
Kupxroda (6e3 nokazartensctsa). JIBya0abHbIE
rpadsl. Teopema Kenura. [Tnanapasie rpadsol.
®opmyna Oiinepa. Kpurepun nmaHapHOCTH
[MonTpsruna-Kyparosckoro u Barnepa (6e3
JIOKa3aTeJIbCTB).

Jlornueckne pynknuu. Anredpa 30 6 8 14 16
Jornkn. TabauyHoe npencTaBiIeHUe OyJIeBBIX
¢bynkmi, yncno gyaknuit. CyniecTBeHHbIE U
(DMKTHUBHBIE IepeMEHHbIE. DKBUBAJICHTHOCTh
GyHKIMNA. DneMeHTapHble QyHKINH.
Dopmynel. Bynessr popmymnsl. OCHOBHBIE
ToxnectBa. Hopmanbabie popmbl. Anredpa
Kerankuna, [TomuHoM.

Jlornyeckue GyHKIUHU. 3aMKHYThIe KJIACChI 36 10 10 20 16
U MOoJIHbIe cucTeMbl.IIOHITHS 3aMKHYTOTO
KJIacca ¥ IMOJIHOHM cucTteMbl pyHkmid. Teopema
cBeneHns. OYHKINN, COXPaHAIOLINE
KOHCTaHTHI. JInHelHble QyHKINH.
CaMO/IBOMCTBEHHbIE ()YHKIIH. MOHOTOHHBIE
¢ynkuyn. Kpurepuit nonaotsl. [IpenmnonHsle
KJIacchl M 0a3UCHI.

Cxempbl.IloHsiTHE CXEMBI U3 (QYHKIIMOHAIBHBIX 16 2 2 4 12
anemeHTOoB. [Ipocreifiine MeTobl CHHTE3a
cxem. [Ipumep: mocTpoeHne cXeMbl CyMMaTopa.

KonupoBanmue.lloctaHoBka 3a1aun 24 6 4 10 14
ONTHMAIILHOTO KoupoBaHus. OOpaTuMbIe U
npedukcHbIe KOsl HepaBeHcTBO MakMuiuiaHa.
I'padmueckoe npeacrapneHue npeHUKCHBIX
kon0B Meton Xadhdmena mocrpoeHus
ONTUMAJIEHOTO KOJIa

Texymuii koHTpoJb (KCP) 2 2
IIpomexxyTouHasi aTTecTanus: 3K3aMeH 36
Hroro 180 32 32 66 78

Texkymuii KOHTpPOJIb YCIIEBAa€MOCTH peann3yeTcs B (opMax oOmpocoB Ha 3aHATHIX
CEeMHUHAPCKOTO THIIA.
[TpomexxyTouHas arTecTarusi IPOXOAUT B TPATUITMOHHBIX (hopMax (3a4ueT, IK3aMeH).

4. YueOHO-MeTOANYeCKOe o0ecnedeHne CAMOCTOATEIbLHOH padoThl 00y4arommxcst

CamocrosiTenbHas padoTa CTYyJJeHTOB COCTOUT B BBINIOJIHCHUN JOMAIIHUX 3aaHUN 1
KOHTPOJIBHBIX Pa0OT, N3y4EHNN PEKOMEHJOBAaHHOM JTUTEPATYPBI.

KoHTponbHBIE BONPOCHI M 33JaHUS JJIsI TPOBEACHUS TEKYIEro KOHTPONS U
MIPOMEKYTOUYHOM aTTECTAI[MH MO0 UTOT'aM OCBOCHHMSI JUCLIUIUIMHBI TPUBECHBI B I1. 5.2.
Jlnist caMOCTOSTENTbHON pabOTHl MOXKHO HCIIOJIb30BaTh MaTepUallbl, yKa3aHHbBIE B pasjede 6,
TaKXe JIEKTPOHHBIN Kypc «JlUCKpeTHas MaTeMaTuKay, https://e-



https://e-learning.unn.ru/course/view.php?id=1520

learning.unn.ru/course/view.php?id=1683, co3maHHBII B CUCTEME JIEKTPOHHOTO 00YUEHUS

HHI'Y - https://e-learning.unn.ru/.

5. ®oHx OLIEHOYHBIX CPEICTB ISl MPOMEKYTOYHO! aTTeCTAMH 10 TUCHHUILIHHE

5.1. Onucanue mKad OUEHHBAHMS PE3YJILTATOB 00YYEHHs! 110 JUCHHIITHHE

YpoBenn Ixana ouennBanus copMUPOBAHHOCTH KOMIIETeHIUI
copmupoBan
HOCTH HEYJIO0BJIETBO | YIOBJIETBOPH
TJI0X0 X0po1Io 0YeHb XOPOIIo OTJIHYHO MPEBOCXOTHO
KOMITeTeHIHii PMTEJIBLHO TeJILHO
(MHAMKaTOpa
AOCTHKEHHUS He 3aureno 3aureHo
KOMIIeTeHHi1)
OTtcyTcTBUE
SHaHMH Yposenb YpoBeHb
TCOPCTHHECCKO Yposenb MuHuManpHO | 3HaHUH B 3HaHUU B YpoBeHb
IO MATCPUAIA. | yanmit nuke JIOILy CTUMBII obbeme, o0beme, 3HaHUH B YposeHb
- 'bEM HaHUU B
Hegosmomroc | MHUHAMAID YPOBEHb COOTBETCTBYIOILl | COOTBETCTBYIOLI | 00beMe, 3Ha
b OLCHHAT HBIX 3HAHHUH. €M IporpaMme €M IporpaMme COOTBETCTBYIO | oOBEME,
3HaHus HOMHOTY TpeGOBaHI/H/I. Jomyuieno HOATOTOBKH. TIOJITOTOBKH. eM MPEBBIIIAIOLIE
SHARm WNwmenu mecto | MHOro Jonyuieno Jonymexno porpamMmme M IpOrpaMmy
BCJIEJICTBHE rpyObie HErpyObIX HECKOJIBKO HECKOJIBKO MOATOTOBKH, MOATOTOBKH.
oTKasa OLIHOKH. OLINOKH. HerpyObIX HECYILIECTBEHH 6e3 ommnooK.
bIX OIIH K
oGyuasomeroc OIIHOOK ommubo
s1 OT OTBETA
IIpogemoncTpu [Iponemonc
[TponemoHcTp P P P P
pOBaHBI BCe IIpogeMoHCTpU | MpPOBaHBI BCE
OtcyTcTBUE HPOBaHbI IIponemoHncTp
Ipu pemeHnn OCHOBHBIC pOBaHHI Bce OCHOBHBIC
MUHUMAJIb- OCHOBHBIC UpPOBaHBI BCE
. MCHHUS. OCHOBHBIC MEHUS
HBIX YMCHUIA. CTaHIapTHBIX YMEHHUSI. Y Y ’ OCHOBHBIC
3a71a4 He Penrens! Bce YMEHHUSL. pEIIeHBI BCEe
HeBo3monxk- PereHsl P yMeHuUs,
OCHOBHBIC CIICHBI BCS OCHOBHBIC
HOCTb NPOACMOHCTD | ryroppie pelLlIeHbI Bce
HPOBaHBI 3aJa4u ¢ OCHOBHBIC 3a/a49u ¢
OIICHUTH 3aJa4u ¢ 6 OCHOBHBIC
HerpyObIMU 3a/1a4H. OTJICNIbHBIMU
Ywmenust HaIM9HE OCHOBHEIC HerpyobIMH 134 3a1a4m.
. yMeHust OIIUOKAMH. BrimonHeHs! Bce | HecymiecT-
YMEHUH : OIIMOKaMHU. Brimonsens
B BeimoniHeHBI Bee | 3aaHus, B BEHHBIM
BCJIC/ICTBUE BITTOJIHEHBI BCE 3aJaHuUs
Nwmenu mecro 3a7aHus, B ITOJTHOM HEI0YETaMH, ’
OTKa3a 6 BCE 3aJIaHHs, B MOJTHOM
rpyobIC MOJIHOM o0Beme, HO BBINOJIHEHBI
oOyuarorero- 6 HO HE B obbeme 6e3
OLINOKH. 00BEME, HO HEKOTOpBIE C BCE 3aJJaHHs B
Csl OT OTBETA MOJTHOM HEJ0YETOB
HEKOTOPBIE C HE/I0YETaMHU. TOJTHOM
oObeme.
HEJIOYEeTaMHU. obbeMme.
OrcyTcTBUE Ipu pereHnn
BJIAJICHUS craumaptuex | AMeercs IIponemoncr- IIponemoncrpu I
0JIEMOHCT
MaTepHaIoM. 3a71a4 He MUHHMAJIBHBI | PHUPOBaHBI poBaHBI P P IIponemoHCcTp
N HPOBaHbI
HeBosmoxkHOC | nponemoncrp | # Habop 6azoBble 6a3oBble p UpPOBaH
HaBBIKY NIPU .
Th OLICHUTH MpPOBAHBI HABBIKOB IS HaBBIKU TIPH HABBIKHU TIPH TBOPYECKUIH
peluieHnn
HaJIn4ue CUICHUS CUICHUU CUICHUU MOJIXOJ] K
Hasbikn Gasontie P P P HECTaHIAPTH
HaBBIKOB HABBIKHL. CTaHIAPTHBIX | CTaHIAPTHBIX CTaHAAPTHBIX 6 PELICHUI0
BIX 33714 0€3
BCJIE/ICTBUE 3a7ad ¢ 3a1a4 ¢ 3ana4 0e3 6 HECTaHIapTH
OIINOOK U
OTKa3a Vmenu MECTO | gexoropbiMu HEKOTOPBIMHU omn0oK u BIX 3aJay.
6 HE0YETOB.
06yl1a}0111er0c T'pyObBIC HEI0YETaMH. HEJOoYETaMU HEOOYETOB.
OILMOKH.

s OT OTBETA



https://e-learning.unn.ru/course/view.php?id=1520

IIIkana oueHKH NPU NPOMEKYTOYHOM aTTeCTAllUU

Onenka

YpoBeHb NOATOTOBKHU

3a4TCHO

Bce xomneTeHIK (4acTH KOMIIETEHIINH), Ha (JOPMHUPOBAHIE KOTOPBIX

ITpeBocxomHO HarpasJjeHa JUCLIUILIMHA, CHOPMUPOBAHBI HA YPOBHE HE HHXKE
«IIPEBOCXOIHOY
Bce kommereHIMM (4acTH KOMIIETEHIMH), Ha (OPMHUPOBAHUE KOTOPBIX
OTIN4HO HarpasJjeHa AUCLUIUINHA, C(OPMHUPOBAHEI Ha YPOBHE HE HIXKE «OTINYHOY,

IpH 3TOM XOTA OB OJHA KOMIIETEHINS c(OpMHpOBaHa Ha YpOBHE
KOTIIMIHOY»

OdeHp XopoIIo

Bce xommereHnuy (4acTwm KOMIETEHIHH), Ha (HOPMHpPOBAHHE KOTOPHIX
HampaBjeHa AWCLMIUIMHA, CHOPMHPOBAHBI Ha YPOBHE HE HHXKE «OYCHBb
XOPOILIO», IPU 3TOM XOTs ObI OIHA KOMIETeHIUs chopMHUpOBaHa HA YPOBHE
«OYECHb XOPOLIO»

Xoporo

Bce komrmereHIMu (4acTH KOMIIETCHIWH), Ha (OPMHpPOBAHUE KOTOPHIX
HampaBJeHa TUCLUUILIMHA, CHOPMUPOBAHBI Ha YPOBHE HE HIDKE «XOPOILIO»,
IpU 3TOM XOTA OBl OJHA KOMIICTCHIUS C(QOpMUpOBaHA HAa YpPOBHE
«XOpOIIOY»

YIIOBHGTBOPI/ITCHLHO

Bce xommereHuuu (4acTM KOMIIETEHIMH), Ha (HOpMHpOBaHHE KOTOPBIX
HampasjeHa AMCLMIUIMHA, Cc(OPMHUPOBaHBI Ha YpOBHE HE HUXKE
«YHOBIIETBOPUTENBHO», TPH 3TOM XOTS Obl OJHAa KOMIIETEHIHA
chopMupoBaHa Ha YPOBHE «YIOBJICTBOPUTEIHHOY

HC 3a4TCHO

HeynosnerBoputensHo

Xorss Obl OmHA ~ KOMIICTCHIUS  CPOpPMHpPOBaHA  HAa  YPOBHE
«HEYIIOBIICTBOPHUTEIEHO», HU OIHA W3 KOMIETEHINH He chopMUpOoBaHa Ha
YPOBHE ITOXO»

IInoxo

Xots ObI 01HA KOMITETCHINS COPMHUPOBaHa HA YPOBHE «ILIOX0)

5.2. TunoBble KOHTPOJIbLHbIE 32JaHNS HJIM HHbIE MAaTePHAJIbI, HE00X0AUMbIe /I OLCHKU
pe3yabTaToB 00yUeHHUs!

5.2.1. KoHTpoJibHbIE BONPOCHI

Kon
Bomnpocsr bopmupyemoit
KOMIETCHIINH

1. AnreGpa mHoxectB. [Ipsimoe mpon3BeneHne MHOXKECTB. Uncio VK-1. OIK-1
IIOAMHOKECTB KOHEYHOI'0 MHOKECTBA. ’

2. OTHONICHNE YKBUBAICHTHOCTHU. TeopeMa 0 (haKTOpU3aInH. OIIK-1

3. OrtHomeHue mnopsaka. Teopema O KOHEUHBIX YIOPSJIOYEHHBIX OITK-1
MHOkecTBax. /lnarpamma Xacce. JIekcukorpadguiaeckuii mopsiioK.

4. OyHKIWOHAIBHBIE OTHOMICHHWS. YWCIO WHBEKIWH, OWeKIui W OIK-1
CIOPBEKITUH JIJIs1 KOHEYHBIX MHOXECTB.

5. CueTHbIe M HecueTHbIE MHOKeCTBA. Teopema Kanrtopa. YK-1, OIIK-1

6. IlepecTaHoBKH, pa3MelIEHHUs, COUECTAHMUSI. YK-1, OIIK-1

7. bunom Hprorona. CpoiicTBa OMHOMHAIBHBIX KOI(P(OUIIMEHTOB. OITK-1
[TonmmHOMMAaNBHASA TEOpPEMA.

8. CoderaHus C TOBTOPEHUSIMH (MYJIHbTUMHOYKECTBA). YK-1, OIIK-1
DopMyIia BKIOUYECHUN-UCKIIOYCHU. OIIK-1

10. Yucno ynmopsAoO4YeHHBIX M HEYMOPSJAOYCHHBIX pa3OMeHUN KOHEYHOTO OITK-1
MHO>KECTBA.

11. JIuneliHple peKyppEHTHBIE YPABHEHHUSI IEPBOTO U BTOPOTO MOPSAKA. OIIK-1

12. TTonsitue rpada. Yncno rpados. M3omopbuszm. MHBapuaHTHI. YK-1, OIIK-1




13. [lytu u umkasl B rpadax. CeszHOCTh. Teopembl O CyIIECTBOBAHHUY| OIK-1
IIMKJIAa ¥ 0 Yncie pedep B cBa3HOM rpade. [IlapHupsl U nepenieiiku.
14. Paccrossnuss B rTpadax. MeTpudeckue XapaKTepUCTHKU Trpados. OIK-1
Teopema o nuamerpe u paauyce.
15. DiinepoBsl UKL U TYTH. OIIK-1
16. [lepeBbs, ux cBorctBa. Teopema o IEHTpE AepeBa. YK-1, OIIK-1
17. Kox [prodepa u popmyna Ko 1i1st yncia 1epeBbeB. OIIK-1
18. JIeynonbHbIe rpadnl. Teopema Kénura. OIIK-1
19. ITnanapusie rpadsl. Popmyna Diinepa. Kpurepuun nianapHOCTH. OIIK-1
20. Jlornueckue  ¢ynxmun. Yucno  ¢yHkumid.  CyliecTBEHHBIE U
YK-1, OIIK-1
(UKTUBHBIE IEpEMEHHBIE. DlIeMEHTapHbIE (PYHKIIUH.
21. HopmaiibHbie hOpMBI. YK-1, OIIK-1
22. ITlonmuaom XKerankuna. VK-1, OIIK-1
23. IloHATHS 3aMKHYTOTO KJIacca ¥ MOJIHOTHL. Teopema cBelleHusl. OIIK-1
24. Kiacc caMOABOMCTBEHHBIX (DYHKITHH. OIIK-1
25. Kimacc MOHOTOHHBIX (DYHKITHH. OIIK-1
26. Knacc auHeHHBIX QyHKIHUI. OIIK-1
27. Teopema IlocTa o0 mosHOTE. OIIK-1
28. [lonsTua mpeAmnonHoro kimacca u 0Oasuca. CrneacTBUsT U3 TEOPEMbI
OIIK-1
ITocra.
29. [lonstue cxeMbl W3 (YHKUHOHAIBHBIX 3ieMeHTOB. I[Ipocreiimme
YK-1, OIIK-1
MeToAbl cuHTe3a cxeM.llocTpoeHune cxeMbl cymMMaropa.
30. 3agaua onTUManpHOro KojaupoBaHUs. OOpaTuMble W TPe(UKCHBIC VK-1, OIIK-1
KOJIBI.
31. HepaBeHnctBo Makmuiinasa. OIIK-1
32. TeopeMma o cymiecTBOBaHUHU NPEeHUKCHOTO KOAA. OIIK-1
33. Iloctpoenue ontumanbHOro npedukcHoro kona (meron Xadpdmana). | OIIK-1

5.2.2. TunoBble 3agaHus/3a1a4M 1Jis1 OLleHKH chopMUpoBaHHOCTH KoMneTeHuun YK-1

1 Iycte M4, M,, M5 0603Ha4ar0T ogMHOXKecTBa yHUBepca N (MHOKECTBO BCEX HATYPATIbHBIX YHCEN),
COCTOSIIIME COOTBETCTBEHHO M3 BCEX YHCEN, KpaTHBIX 2, 3, 5. C nmomo1pio onepamuii Haj, MHOXXECTBAaMHU
BBIPA3UTh Y€pPE3 HUX MHOXKECTBA BCEX YUCEI

e jnensmuxcs Ha 6;

®  B3aUMHO NpOcThIX ¢ 30;

e jenamuyxcs Ha 10, HO He JeIAImmXcs Ha 3.
3anuImmuTe ¢ TOMOIIHIO0 TEOPETUKO-MHOXKECTBEHHOW CUMBOJIMKH CIICTYIOIINE YTBEPIKICHUS:

o 4)45 nenurcs Ha 15;

e 5)42 nenwrtcs Ha 6, HO He fnenuTcs Ha 10;

e 6) Kaxxmoe gucio u3 MHOXKecTBa {8, 9, 10} menutcs XoTs ObI HA OHO U3 Uucen 2, 3, 5, HO He

JeTIuTCs Ha 6.

2. 1511 Ka)I0TO paBEHCTBA U3 JICBOTO CTOJIONA YKAKUTE PABHOCUIIBHOE €My COOTHOIIICHHE U3 TIPaBOTO.
1) A—B=0 a) A=B

2) ANB=A b) A=B
3) ANB=0 c) ACB
4) AUB=U d AcB
5 AUB=B e) ACB
6) AQB=0

7)AQB=U



3. Jlano muoxecteo A = {1,2,3,4,5,6,7,8} u nns xaxmoro i € A muoxectsa B; = {i} X A u C; = A x {i}.
Bripasute uepes HUX ¢ IOMOIIIBIO OTIEpaIiii 00bEAMHEHUS U TIEPECCUCHNUS CICAYIONINE MHOKECTBA!
{1,2,3}%; {1,2,3,4,5} x {1,2,3,4,5,6,7}; {(i,i): i€ A}; {(i,j): 1 <i<j<8}.

4. TloctpoiiTe AuarpaMmmy Xacce

a) OTHOIIICHUS JeTMMOCTH Ha MHOXKecTBe {2,3,4,6,8,9,12,18,24,36};

6) otHomenus R: aRb <> a = b unu a < b — 2 va maoxectse {1,2,...,8}.

5. Kaxum unciioM cioco60oB MOXKHO Ha IMIAXMaTHOW JOCKE Pa3MECTHUTH JIBE (PUTYPHI, HE aTaKyIOIINE APYT
JIpyTa, €CIIU 3T PUTYPBI

a) Oenas v yepHas najbu; 0) OCINbI U YepHBIH KOPOJH;, B) OCIbId U YSPHBIA CIIOHBI?

6. CxompKo uMeeTcs CIIoB JUTMHEI 5 B andasute {a, b, ¢, d, e, f}, B KOTOpBIX OykBa a BXOIUT 2 pa3a, a
OCTaJIbHBIE OYKBBI PA3IHYHBI?

7. meeTcs konoa U3 4n KapT YEThIPEX MacTel, 1Mo N KapT KaKJOH MacTH, 3aHyMEPOBAaHHBIX YHCIaMU
1,2,...,n. Haiinure unciio crnoco0oB BEIOPATh MATH KapT TaK, YTOOBI CPEIH HIUX OKA3AIIUCh

IAATh KapT OJJHOM MacTH C OCJICAOBATEIEHBIMU HOMEPaMH;

YeThIPEe KapPThI C OTMHAKOBHIMU HOMEPAMU;

TPHY KapThl C OTHIM HOMEPOM U JBE KaPTHI C IPYTUM;

MSATh KapT OJJHOM MacTu;

ISITH KapT C MOCIEI0BaTEeIbHBIMIA HOMEPAMHU;

TPHY KapThl C OTMHAKOBBIMI HOMEPAaMH U JIBE C Pa3HBIMHU, OTIIMYHBIMU OT HOMEpa IEPBEBIX TPEX;

JIBE KapThl C OAWHAKOBBIMHU, OCTAJIFHBIC C PA3HBIMH HOMEPaMH, OTIIMYHBEIMU OT HOMEpa MEePBHIX

IBYX.

8. KakuM 4nciioMm cioco60B MOKHO paccaiyTh # MY>KUHH U 171 XKCHIIUH BIIOJb OJHON CTOPOHBI
MPSIMOYTOIEHOTO CTOJIA TaK, YTOOBI HUKAKKE JIBE KCHIIMHBI HE CUIICIU PSAOM?

9. IllaxmaTHas 1absi HAYMHACT ABIKCHUE B KJIIETKE al, mepeMentasch KaKAbIM X0I0M Ha OJTHY KIETKY
BIIPaBO WJIK BBepX. Kakum umciioM criocoboB oHa MOKET JoCTHYb 1) kieTku b8? 2) kinetku c¢8? 3) KIeTKH
d8? 4) knmetku h5?

10. Cpenmu coTpyAHUKOB (PUPMBI CEMHAIIATh YEIIOBEK 3HAIOT aHTIIMACKUH A3bIK, ECATh — HEMEIKUH,
cemepo — (paniry3ckuil. Tpu denoBeka 3HAIOT aHTIIHHACKIN U (paHIly3CKHH, TBa — HEMEIKUH 1

(b paHIy3CKuil, YeTBEPO — AHTIIUHACKIA U HEMETIKUH.

a) CkoxpKo 4enoBeK paboTaeT B pUpMe, €CIH KX IbIi 3HACT XOTS OBl OJMH HHOCTPAHHEIH SA3bIK, a 1Ba
YeJI0BeKa 3HAIOT BCE TPH SA3BIKa?

06) CKOJIBKO COTPYIHUKOB, HE 3HAIONIMX HHU OJTHOTO WHOCTPAHHOTO S3bIKa, €CJIH B (PUpMe padoTaeT
TPUALATH YeJOBEK M HUKTO M3 HUX HE 3HACT BCEX TPEX S3BIKOB?

11. BepumHb! rpada COOTBETCTBYIOT I'PaHAM TPEXMEpHOTo Kyba. /IBe BEpIIMHBI CMEXHBI, €CITU
COOTBETCTBYIOIIUE TPaHU UMEIOT obriee pedpo. Hapucyiite ator rpad, moctpoiite i HEro MaTpuiry
CMEKHOCTH.

12. Io ommcanuto OyneBoit GyHKUuu f (x4, X3, X3) MOCTPOWTE €€ TaOIHILY:

D f(xpx,%3) =1 & x4+ % = x3;

2) f(xq,%5,%3) =1 & x;+x, +x3 =1 (mod 2);

3) flx,x0,x3) =1 © x; =X, WM Xy = X3,

4) f(x,%,%3) =1 & x;,<x,1u x1 < X3.

15. Tlpeobpazyiite nanuyro ¢popmyny B IHD: x; = (x;|x3).

16. TIpeobpasyiite naHHy0 hopMysty B monuaoM JKerankuna: (x;~x,) @ x5. 2)
17. TpaekTopueil Ha30BEM JIOMaHYIO JIMHUIO Ha TUIOCKOCTH, COCTOSIIIIYIO U3 OTPE3KOB, MapaieIbHbIX
KOOPJIMHATHBIM OCSIM, TIPUYEM JJIUHBI OTPE3KOB — 1enble uncia. Halinure uncino kpatdyallimmux TpaeKToOpHit,
HauyuHaronmxcs B Touke (0,0), a OKaHYMBAIOITUXCS

a) B Touke (m,n); 0) Ha mpsAMoii X +y = n.

5.2.3. TunoBsble 3aJaHusi/3a1a41 A5 OLeHKHU chopMupoBaHHOCTH KomneTeHuun OITK-1
1. Jans mooxectBa A = {1,2,3,4}, B = {2,4,5,6}, C = {1,3,5,6}. Haiitn maoxectBO C U
(A - B).
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10.

11

12.

13.
14.

15.

16.
17.

18.

19

Brisicauts, sBisiercs i paBenctBo A — (BU C) = (A — B) U (A — C) 0k1ecTBOM.
Pemmts ypaBaenne X UA = X N B.

Jlanbl MHOKECTBO A 1 ero moamuoxkectBa B u C, npuuem | A—(BUC)|=3,
|B&C]=5,]B-C]=4, | BuC|=7. CrosbKo HUMEETCS TAKUX MOJIMHOKECTB
Xcd,uto |XnNnB]E2, | XNn(BUC)=3?

ITocTpouts nuarpammy Xacce OTHOLLIECHMS BKJIIOUEHHS HA CEMEVCTBE MHOXKECTB
{{2}, {4}, {5}, {14}, {2,3}, {2,4}, {3,5}, {1,2,3}, {1,2,3,4}, {2,3,4,5}}.

Haiitu uncio cios mymmnaet 9 B andasure {a,b,c,d}, B KoTopbie OyKBa a BXOIUT 5
pa3, a 6yksa b 1 pas.

Pemmnte  pexkyppeHTHOe  ypaBHEHHME X, = 2X,_1 +3X,_, € Ha4aJIbHBIMU
3HaueHusMu xo = 0, x4 = 1.

Bepmmnamu rpada sBnsitoTcs coueTaHMs U3 YEThIPEX IEMEHTOB 10 JBa. /[Be
BEPILHUHBI CMEXKHBI, €CJIM COOTBETCTBYIOIINE COUETAHUS UMEIOT OOIINIA AIIEMEHT.
Ortot rpad 1) nBynonabHBIN? 2) TUTaHApHBINA? 3) UMEET SIIepOB ITUKIT?
Bepmmmnamu rpada gBISIOTCS  coUeTaHUS U3 YETHIPEX JJIEMEHTOB MO JBa. /[Be
BEPIIUHBI CMEXHBI, €CIM COOTBETCTBYIOLIUE COUYETAHHS HMMEIOT OOILIUI 3JIEMEHT.
HaliTi 5KCIIeHTPUCUTETHI BEPIINH, PAANYC, TUaMETp, IIEHTP Toro rpada.

Haiitu uncno noarpagos rpada K, ;, usomopdubix rpady P, .

. BoccranoButs nepeso no kony Ilprodepa (4, 2, 2, 4, 4, 8).

Haiitu u ynanuts GuKTHBHBIE IEpeMEHHBIE (DYHKIIMH, 33JaHHONW BEKTOPOM
spauennit f = 1011101110011001.

[TpeobpazoBare hopmyny (x@y) — z a) B CJIH®D 6) B monmuom XKeraikuHa.
[Moctpours CJAH®, CKH® wu mnonmHom JKerankuuHa mis (QyHKIMH, 3aJaHHOU

dopmyuoit (x1 V Xz V X3)(x2 V X3).
[ocTpouTs nonuHoM XKerankuua st QyHKIHEH, 33JaHHOM BEKTOPOM 3HauCHH f =
10011010.
Haiitu uncno ¢pynkuumit ot 3 nepemenHsIx B kinacce L N Ty.
Onpenenutb, SABISICTCS JIM  TOJMHOM  CHUCTEMOW  MHOXKECTBO  (yHKIIHMA
{x,Dx,Dx3,x,1}.
Kakue n3 cnenyromux MHOKECTB QYHKIUI ABIAIOTCS Oasucamu B P, ?
a. D{l, xx,®x;}; 2) {0, 1, x, vx,}; 3) {x, > x,, x, >x,}.

. ITocTpouTh onTUMaIbHBINA TPEPUKCHBIN KO I pacupenencHus gactot 0yks (0,1;
0,1;0,15; 0,2; 0,2; 0,25).

5.2.4. IlpuMep KOHTPOJILHOM PadoOTHI IJIsl OLeHKH KoMneTeHun «Y K-1»

Bapmuanr 1.

3aoaua 1. llpeobpasyiite faHHYIO (GOPMYIY B IKBUBAJICHTHYIO €M, COJICPIKAIIYIO TOJIBKO OTepalliu

00BeIMHEHNS, TICPECEUSHUS 1 TOTIOJTHCHUS U HE COZIEPIKAITYI0 CKOOOK:. (B —(C - A)) ® C.

3adaua 2. BBISICHUTE, pPABHOCHUJIBHBI JTU CUCTEMBI yCIIOBHI:



AUBcCC;

CUBc AUD; A=B;
CUAcCc DUB; < {BgCgBuD.
AC < B;

3aoaua 3. CKOJTLKIMH CTIOCOOAMH MOXKHO ITEPECTaBUTh OYKBBI CJIOBA «3IaHHUEY», 9TOOBI TJIACHBIC
UK B 2JI()aBUTHOM TTOPSIJIKE.

5.2.5. 3agaun (o11eHOYHBbIE CPEICTBA), BBIHOCHMbIE HA IK3aMeH

3agauu 115 oneHKH KoMneTeHnun «YK-1»

1. Haiiure 4MCIIO OTHOIICHUH MOPSIIKa HA MHOXKECTBE {a,b,c,d}, y KOTOpbIX ©MEeTCs
HaWOOJBIINNA DJIEMEHT U JBa MUHUMAJIbHBIX.

2. .HaiiguTe 41ciio OTHOUICHUN TIOPsIIKa Ha MHOKECTBE {a,b,c} , HE SIBIIAIOLIMXCS
JTUHCHHBIMU TIOPSIKAMHU.

3agaun 1019 onenku komnerennuun «OIIK-1»

1. UsBectHo, uto |B| = 6, |[ANC| =5, [ANBNC| =2.Haittu [(ANn (BQ C)) U

(B —4)|.

2. Haiigute unciio peIeKCUBHBIX 1 CAMMETPUIHBIX OTHOIICHUH Ha MHOXeCTBe {a,b,c,d}.
3. Haiigure ynciio peIeKCUBHBIX OTHOIICHUH HAa MHOXECTBE {a,b,c} , HE SABJISIONIUXCS
AHTHCUMMETPHYHBIMHU.

6. YueOHO-MeTOMMYeCcKOEe U MH(OPMAIMOHHOE O0ecTeuyeHre TUCIUITUHbI

a) OcHOBHas JIUTEPATYpa

1. AnexceeB B.E Jluckpernas marematnka. Yue6Hoe nocobue. — Hmwxuuit HoBropon,
HHI'Y, 2017. - 139 c.
http://www.unn.ru/books/resources.html , per. Homep 1688.17.06.

2. AnekceeB B.E., Kucenesa JI.I'., CmupnoBa T.I'. COopHUK 3amay MO JUCKPETHOU
marematuke. — H.Hosropoa: HHI'Y, 2012. (50 5k3)
http://www.unn.ru/books/resources.html , per. Homep 487.12.08.

0) lonomHauTenpHAs TUTEpATypa

1. S6nouckuit C.B. BBenenue B TUCKpeTHYIO MaTemaTtuky.— M.: Bricimas mikona,
2008.— 384 c. (64 7k3.).

2. Penpkun H.II. luckpernas maremaruka.— M.: @uszmariut, 2009.— 264 c. (10 3k3.).
http://www.studentlibrary.ru/book/ISBN9785922110938.html

3. TaspwioB I'.Il. , Canoxenko A.A. 3agaun M yHOpaXHEHUs IO AMCKPETHOMN
Marematuke.— M.: ®uzmatiut, 2009. — 416 c. (10 3k3.)
http://www.studentlibrary.ru/book/ISBN9785922104777.html

B) [Iporpammuoe obecrieuenune u UHTEpHET-pECYpChI
https://e-learning.unn.ru/course/view.php?1d=1520

7. MaTtepuaibHO-TEXHUYECKOe o0ecnedeHne T CIUNINHBI

[TomemnieHnst MpEACTaBIAIOT COOOM y4eOHBIE ayJUTOPUH U MPOBEICHHS YUEOHBIX
3aHATHUH, TPEIYCMOTPEHHBIX MPOTrPaMMOM, OCHAILIICHHbIE 000py/IOBaHUEM M TEXHUYECKUMHU
CpeAcTBaMU O0YYEHHSI.


http://www.unn.ru/books/resources.html
http://www.unn.ru/books/resources.html
http://www.studentlibrary.ru/book/ISBN9785922110938.html
http://www.studentlibrary.ru/book/ISBN9785922104777.html
https://e-learning.unn.ru/course/view.php?id=1520

[TomereHus 1151 CAaMOCTOSATEIBHOM PaOOTHI 00YUYaIOIIUXCSI OCHAIICHBI KOMITBIOTEPHOM
TEXHUKOH ¢ BO3MOXHOCTBIO MOAKIIOUeHHS K ceTH "MHTepHeT" U obecnedeHbl JOCTYIOM B
3JICKTPOHHYIO HH(POPMAIIMOHHO-00pa3zoBarenbHyto cpexy HHIY.

[Iporpamma coctaBieHa B cooTBeTcTBUH ¢ TpeboBanmsmu OC  HHI'Y 01.03.02
[Tpuknagnas MmaTreMaTHKa U HHPOPMATHKA.

ABTOp A.(p.-M.H., J01I. Anexcees B.E.

Peuensenr (b1)

3aB kadenpoit Al'uJIM, n.¢b.m.H., mpod. Ky3nemnos M.1.

[IporpamMma otobpeHa Ha 3aceJaHuU METOAMYECKON KOMUCCHUH HWHCTHTYTa
MH(OPMALIMOHHBIX TEXHOJIOTHI, MATEMaTUKN U MEXaHUKU

ot 01.12.2021 roma, mpotokos Ne 2.



