MMHHUCTEPCTBO HAVKH U BBICIIIEI'O OBPA3OBAHUS POCCUNICKOM ®EJIEPAIIN

denepanbHOE rOCYAApCTBEHHOE aBTOHOMHOE
00pa3oBaTebHOE YUPEKICHUE BBICIIETO 00Pa30BaHMS
«HanuoHanbHbIN ucciaegoBaTenbckuid Huskeropoackuil rocyiapCTBEHHbINM YHUBEPCUTET UM.
H.U. JIo6aueBckoro»

I/IHCTI/ITVT I/IHd)ODMaL[I/IOHHBIX TCXHOHOFHﬁ, MAaTEMATUKHU U MCXAaHUKHU

YTBEPXIEHO

pemienrem yuyeHoro copera HHI'Y
IIPOTOKOJI OT

«30» HOs10ps 2022 1. Ne 13

Pabouast nporpamMma i CIUILIHHBI

JInCKpeTHAs MaTeEMaTHKA

YpoBeHb BhICIIEro 00pa3oBaHus

bakajaspuar

Hanpasnenne moaroToBku
01.03.02 IMpukjaagHass MATEMATHKA U HHPOPMATHKA

HamnpaBnennocTs 00pa3zoBaTeabHON TPOrpaMMbI
Hpukaagaas maremaTuka U nHGopmaTuka (06mmit npoduin)

®opma 00yyeHus
OuYHasl

Hwxnuit Horopon
2023 ron



1. MecTo u meiu AMCHMIUIMHBI B cTpykType OOII

JlMcuuIinHa OTHOCHTCS K 00sI3aTEIIbHOM YacTH.

Kon qucriummast b1.0.04 [luckpeTHas MatemMaTrka

Ne MecTO0 IMCHUILIMHBI B y4e0HOM CraHgapTHBIN TEKCT AJI aBTOMATHY€CKOT0
Bapu IJIaHe 00pa3oBaTe/JILHOH 3amoJIHeHUus1 B KOHcTpyKTOope PILI
aHTa NPOrpamMMbl

1 biox 1. Hucuummuuel (Moaynu) | Huctumimna b1.0.04 luckperHass MaTeMaTuka

oTHOcUTCI K oOs3arensHOr vactu OOII
HanpasiieHus: noArotoBku 01.03.02 Ilpuxnaonasn
mMamemamuxa u UHQhOpMamuxay.

OO0s3aTenpHas 4acTh

2. IlnanupyemMble pe3y/ibTaThl 00yYeHHsI M0 JUCIHUNJINHE, COOTHECEHHbIE C
IVIAHUPYEMbIMU pe3yJIbTAaTaMHU 0CBOEHHs 00pa30BaTeIbHOM MPOrpaMmMbI
(KOMIIEeTEHIIUAMY M UHAUKATOPAMM JTOCTHKEHUS KOMIIETEHIIUiA)

Inanupyembie pe3yabTaThl 00y4eHHUs MO0 AUCHMILIMHE (Moay.0), B | HammeHoBaHue
COOTBETCTBHH ¢ HHANKATOPOM JOCTHKEHUS KOMIIeTeHIINH OII€HOYHOT O
®opMupyembie
HNupuxarop Pe3yabTaThl 00y4eHus cpeacTrsa
KoMHOeTeHunu JTOCTHIKEHHUS 0 AUCLHILINHE® *
(xox, conepxanue KOMIeTeHun™
KOMIIETEHIIUH) (xox, coneprxkaHue
WHIUKATOPA)
YK-1 YK-1.1. 3uaer 3Haer 0a30Bble  THIBI  KOMOWHATOPHBIX
< NPHHIHTIB c6opa, 00BEKTOB, OCHOBHBIE CIIOCOOBI Npe/ICTABICHHS CobecenoBanue,
Criocoben rpagoB, JOTMYECKUX  (YHKIHMH, KOOB,
otbopa 1 0000IICHHS N
OCYIIECTBIISITh METO/IbI MPEOOPA30BAHUS [TPEICTABICHHH. 3agaquy,
MIOUCK, nHpopMaLIn KOHTPOJIbHAS
KPUTUYECKUH pabora
aHaiM3 W CHHTE3
YK-1.2. Y™meer YMeeT cBOAWThL KOMOWHATOPHBIC 3amadd K
UH(pOpPMAIHH,
COOTHOCHTb nojcuery  OOBEKTOB  0a30BbIX  THIIOB,
MPUMCHSATH
g PA3HOPOIHEIE ABNeHMs | BPUIOMHATH npeoOpa3oBaHus MEKTY Cot
CHCTCMHBIN TIOAXO/ pasnmuyHbIMH  (opMamMu  mpexacTapieHus | ~OOCCCAOBAHUC,
U CUCTEeMAaTH3UPOBATh
ULt penieHus JICKPETHBIX 00HEKTOB.
HUX B paMKax
MOCTABJICHHBIX P 3anaum,
saxay M30paHHBIX BUIOB KOHTPOJIbHAS
podhecCHoHAIBHOM pabora
JeSTeIbHOCTH
VK-1.3. Umeer Brnaneer METOAAMU MOCTPOCHUS u
TIPAKTHYECKHH OIIBIT peoOpa3oBaHusl Pa3IUYHBIX MPEACTaBICHUIN
paboTHI C AMCKPETHBIX 0OBEKTOB. CobecemoBanue,
WH(GOPMAITMOHHBIMH
3anaum,
HWCTOYHUKAMHU, OITBIT
KOHTPOJIbHAS
Hay9HOTO TTOHCKA, pabota
CO3JIaHUs1 HAyYHBIX
TEKCTOB.




OIIK-1

Crnocoben
MPUMEHSATh
(byHIaMeHTaITbHBIE
3HaHUS,
MOTy9ICHHEIE B
obmacTtu
MaTeMaTHYEeCKUX |
(nnm)
€CTEeCTBCHHBIX
HAaYK, u
UCIIOJIF30BATh HX B
poheCCHOHATLHOM
JESITeBHOCTH

OIIK-1.1. OoOnagaer
(hyHIaMEHTaTBHBIMU
3HAHWUSIMU,
TOJTYYCHHBIMHA B
obnactu
MaTeMaTHIEeCKUX u
(M)  ecTeCTBEHHBIX
HayK

OIIK-1.2. Ymeer
HCIIONIE30BATh
(byHIamMeHTaIbHbIE
3HAHUS B
pohecCHOHATLHOM
JIESITEIBHOCTH,
OCYIIECTBISATE  BBIOOD
METO/IOB pereHuns
3a1a4
podheccCHoHAIbHOM
JeSITeTEHOCTH Ha

OCHOBE TEOPETHUECKHUX
3HAHUI

OIIK-1.3. Nwmeer
MPaKTUYECKUH  OTIBIT
pUMEHEHUS
(yHIaMEHTaNbHBIX

3HAHHUM, TOJyYEHHBIX B
obnactu

MaTeMaTHIECKUX u
€CTECTBCHHBIX HAyK B
podheccCHoHAIBHOM
JICSITEIIEHOCTH.

3HaeT OCHOBHBIE MMOHATUS U BayKHEHIINE
(hakThl 13 KOMOUHATOPHUKH, TEOPUH IPadoB,
TEOPHU JIOTHYECKUX (PyHKIMI, Teopun
KOJMPOBAHUS.

YMeer pemarh THITOBEIE KOMOMHATOPHBIE
3a1a4y, 3a1a4n aHaIu3a rpadoB, JOTHIECKUX
(GYHKIUHA, 331291 TOCTPOCHHS KOJIOB.

Bnageer ocHOBHBIMH MPUHIIUTIAMH TTOJICYETA,
QITOPUTMAMH PACIIO3HABAHUS CBOWCTB rpadon
Y JIOTUYECKUX (YHKIUHN, TOCTPOCHHUS KOJIOB.

CobecenoBanue,

3amaun,
KOHTPOJIbHAS
pabota

3. CTpyKTYypa U coiep:KaHHe AU CHUITUHBI

3.1. TpyaoeMKOCTh JUCHUIIMHBI

Ounas Gpopma oOyueHHs
OO6m1ast Tpy10€MKOCTh 8 3ET
Yacos 1o yueOHOMY TUTaHy 288
B TOM YHCIIE
KOHTaKTHas pabora: 100
- 3aHATHUS JIEKIIMOHHOTO TUIIA 48
- 3aHATHUS CEMUHAPCKOTO THTIA 48
- Tekymuit KoHTpoJb (KCPUD) 4
caMOCTOsATeNIbHAsE paboTa 116
ITpomerxyTouHas aTTecTanus — 3a4eT, IK3aMeH 72




1 cemectp

Ounas popma 0OydeHUS

OO01mmast Tpy10eMKOCTh

33ET

YacoB no yueOHOMY IUIaHy 108
B TOM YHCIIC

KOHTaKTHas pabora: 34
- 3aHATHS JIEKIIMOHHOTO TUTIA 16
- 3aHATHS CEMUHAPCKOTO TUIIA 16
- Tekymuii KoHTpoIstb (KCP) 2
caMoOCTOsATEeNIbHAs padoTa 38
[TpomexyTouHas aTTecTanus — SK3aMeH 36

2 cemecTp

Ounas popma 0OydeHHS

OO6m1ast Tpy10€MKOCTh

53ET

Yacos 110 yueOHOMY IUTaHy 180
B TOM YHCJIC

KOHTaKTHas pabora: 66
- 3aHATHUS JIEKIIHOHHOTO TUIIA 32
- 3aHATHS] CEMUHAPCKOr0 TUIIA 32
- rekymmii kouTposs (KCP) 2
caMOCTOsATENIbHAs paboTa 78
[IpomMexyTouHas aTTecTalus — YIK3aMeH 36

Conep:xaHue TMCHUILINHBI

Yacos

B ToM uuncie

KonrakrHas padora (paGora Bo
B3aHMO/IeliCTBHH ¢ MpenoAaBaTeyieM), 4achbl
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MmuozxkecrBa. ITonstine maosxectsa. Koneunnie 11 2 2 4 7
1 OeCKOHEUYHbIE MHOKeCTBA. MOIIHOCTE
KOHEYHOI'0 MHOecTBa. I10MHOXKECTBO.




Yuciio NoAMHOXKECTB KOHEYHOTO MHOKECTBA.
Xapaxkrepuctnieckuit Bektop. O0beuHeHHE,
nepecedeHre, pa3HoCTh, JONOIHEHNUE,
CHMMETPHYECKas! pa3HOCTh MHOKECTB.
OCHOBHBIE TOXXKJECTBA B are0pe MHOXKECTB.
Huarpamma Benna. [lekapToBo NpoU3BEEHNE
MHOXXECTB. MyJIbTHUMHOKECTBA.

Ortnowmenusi. buHapHOE OTHOIIEHNE Ha
MHOXkecTBe. ['pad orHOmeHns. CBoHcTBa
oTHoIEeHUH. OTHOIIIEHUE SKBUBAJIEHTHOCTH.
[Tpumep: cpaBHIUMOCTS 10 MoayItto. Pazouenue
MHOXecTBa. Teopema o (hakTopu3anuy.
Knaccel sxBuBaneHTHOCTH. OTHOIIEHUE
nopsaka. JIMHENHbIN U 4YaCTUYHBIN TOPAJIOK.
Huarpamma Xacce. OTHOIICHIS MEXITY
MHOkecTBaMU. OyHKIIMOHAIBHBIE OTHOLIECHHUS.
Wnabexnyn, CIopbeKIn, ONeKIHH.
MHOroMecTHbIE OTHOLICHHS.

15

MomHocTh 0€CKOHEYHOI 0
MHOKecTBa.KonmiecTBeHHOE cpaBHEHHE
OCCKOHEUHBIX MHOKECTB. CUeTHBIC U
HCECUYCTHBIC MHOXKCCTBA. C‘IGTHOCTL MHO>KECTBaA
paHI/IOHaHI)HI)IX YUCJIC U HCCUCTHOCTDH
MHOYeCTBa AEHCTBUTEIbHBIX. KOHTHHYYM.
Teopema Kanropa.

Kom6unaropuxka. IIpaBuna paBeHCTBa, CyMMBI
U TIPOU3BENICHUS. YTIOPSAJOUCHHBIC U
HEYTOPAA0YECHHBIE HAOOPHI C TOBTOPEHMSIMU U
6e3 noBTopeHuid. Cnosa. Jlekcukorpaduueckuii
nopsanok. IlepecranoBku. [IpaBuio
TIOCJIEI0BATENILHOTO BEIOOpa. Pasmemmenust.
Coueranns, bunom Herotona. ColicTBa
OMHOMHANTBHBIX KO3()(QUITUCHTOB.
VYnopsigoueHHbIE pa3OueHusl.

[NonmuHOMHUanbHas Teopema. CoueTaHus ¢
noBTopeHussMU. PopMyiia BKIIOUEHU -
uckmoueHnit. HeynopsiaodeHnsle pa3onueHusl.
Uucno GyHKIUI pa3nuIHbIX THIIOB.
[IpuMeHeHne KOMOMHATOPUKH K pacueTy
BeposiTHOCTEH. JIMHEHbIe peKyppEeHTHbIE
YPaBHEHMS IEPBOr0 U BTOPOTO MOPSIKA.
[Tpumepsr: XaHoiickue GamHu U yucnia
dubonaqum.

35

10

18

17

Texymmii kourposan (KCPUD)

HpOMe)KyTO‘IHaS[ aTTeCTalus: 3IK3aMCH

I'padwlIlonarue rpada, Tuns! rpados.
CMeXHOCTb, HHIIUACGHTHOCTD, CTETICHH.
Crioco0s1 3agarus rpados. Yucio rpados.
Cneunansusie rpader. [Toarpad. Onepamn
Hazx rpadamu. zomopdusm. IHBapuaHTHI.
ITyTn, nukmsl, cBA3HOCTb. PaccTosiHus 1
METPHYECKUE XaPAKTEPUCTUKHU. DHIIEpOBEI
LUKJIBI ¥ ITyTH. JlepeBbsi, OCHOBHBIE CBONCTBA.

36

16

20




Teopema o nentpe aepesa. Kox [prodepa.
Uucno nepesneB. Kapkac rpada. Teopema
Kupxroga (6e3 noxazarensctsa). [IBynoIbHEIE
rpa¢sr. Teopema Kenura. [Inanapasie rpadbr.
dopmyna Ditnepa. Kputepun mranapaocTn
[ontpsruna-KypaTtoBckoro u Baruaepa (6e3
JIOKa3aTeNbCTB).

Jlornyeckue pyHKIUU. Ajredpa 41 6 8 14 27
Joruku. TabmuaHOe peacTaBiIeHne OyIeBBIX
¢bynkmid, yncno Gyakuuid. CyriecTBeHHbIE U
(UKTHBHBIC IEPEMEHHbIC. JKBUBAJICHTHOCTh
GbyHKIMNA. DiaeMeHTapHble (QYHKIUH.
®opmynel. Bynessl popmynsl. OcHOBHBIE
toxxnectBa. Hopmasnbnsie popmbl. Anredpa
Kerankuna, [TommHOM.

Jlornueckue (pyHKIMH. 3aMKHYThI€ KIACChI 28 10 10 20 8
Y NoJIHbIe cucTeMbl.IIOHATHS 3aMKHYTOTO
KJIacca ¥ MOJTHOW cucTeMBbl GyHKIui. Teopema
cBeneHns. OYHKIMN, COXpaHAIONINE
KOHCTaHTHI. JIMHelHHbIe (YHKIINH.
CaMO/IBOWCTBEHHbIEC (h)YHKIIMH. MOHOTOHHbIC
¢yukun. Kpurepuit noinotsl. [Ipennonsbie
KJIacChl M Oa3HUCHI.

Cxembl.IloHsiTHE CXeMBbI U3 (HYHKIIHOHAIBHBIX 10 2 2 4 6
aneMeHTOB. [Ipocreiiiine MeToapl CUHTE3a
cxeMm. [Ipumep: mocTpoeHre cXeMbl CyMMaTOpA.

KonupoBanue.lloctaHoBka 3a1aun 21 6 4 10 11
ONTUMAJIBHOTO KoxupoBanus. ObpaTumseie u
npedukcHble Koabl HepaBeHcTBO Makmuiiana.
I'padmueckoe npencrasieHre npehUKCHBIX
konoB Meton XadhdmeHa mocTpoeHus
ONTHUMAJIEHOTO KOZIa

Texymuii kouTpoJb (KCPUD) 2 4
IMpome:xkyTouHas aTTecTanus: IK3aMeH, 72

JK3aMeH

Hroro 288 48 48 100 116

Texymuii KOHTpOJb YCIIEBaEMOCTH peanusyercs B (OpMax ONpPOCOB Ha 3aHATHUAX
CEMUHAPCKOI0 THUIIA.
[TpomexxyTouHas aTTeCTalus MPOXOIUT B TPAJAUIIMOHHBIX (opMax (IK3aMeH).

4. YyeOHO-MeTOAMYecKoe o0ecneyeHrne CaMOCTOATeIbHOI paGoThl 00y4YaroLuXCcst

CamocrosiTenbHast paboTa CTYJACHTOB COCTOUT B BBIMOIHEHHH JOMAIIHUX 3aaHUN U
KOHTPOJIbHBIX Pabo0T, U3y4CHUH PEKOMEHIOBAHHOM JIUTEPATYPHI.

KoHTpoJbHBIE BOMPOCHI M 3aJaHUSl JUIS IPOBEACHHS TEKYIIEr0 KOHTPOJISL M
MPOMEKYTOYHOM aTTECTAIMHU 10 UTOTaM OCBOCHUS TUCIMIUIMHBI IPUBEICHBI B 1. 5.2.
JI7ist caMOCTOSITENTbHON PaboThl MOXKHO HCIIONIB30BATh MaTepHaIIb, yKa3aHHbIE B paserne 6,
TaKkKe 3JEKTPOHHBIH Kypc «JuckpeTHas matemartukay, hitps://e-



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

learning.unn.ru/course/view.php?id=1683, co3aaHHBIi B CHCTEME IEKTPOHHOTO O0YUCHHSI

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

5. DoHJ OLIEHOYHBIX CpeacTB AJis l'[pOMG)KyTO‘lHOﬁ aTTeCTAlluM IO TUCHUIIJIMHE

5.1. Onucanne mkan OLCHUBAHUs PE3YyJIbTATOB Oﬁy‘-leHl/lﬂ nmo TMCIUIIJIMHE

Yposenb IIkaja ouennBanust cGOPMUPOBAHHOCTH KOMIIETEHIU
copmMupoBaH
HOCTH HEY/IOBJIETBO | Y/IOBJIETBOPH
MJ10X0 Xopouio O4YeHb XOpOIIo OTJIMYHO MPEeBOCX0THO
KOMIIeTe R PUTEIBHO TeJTBHO
(MHAMKaATOpPA
ROCTHHKCHH He 3aureno 3auTeHo
KOMIIeTeHIII)
OtcytcTBHE
SHaHHH YpoBeHb YpoBeHb
TeopeTHHecko YpoBeHb MuHumaneHO | 3HaHUH B 3HAHUH B YpoBeHb
TO MAaTepUANa. | syanmit mrke JIOITy CTUMBIH o0Beme, o0beme, 3HaHUH B YpoBeHb
Heposmoskroc | MAHAMAIB- YPOBEHB COOTBETCTBYIOII | COOTBETCTBYIOLI | 00BeMe, 3HaHUiI B
b OLEHHTD HBIX 3HAHUIL. €M IIporpamme €M IporpaMme COOTBETCTBYIO | 0OBEME,
3uaunus ToHOTY TpeOOBaHHUIA. JomnymeHo MOATOTOBKH. MOATOTOBKH. meM MPEBBIIAONIE
SHAHMIH Nmenu mecto | MHOTO JonyieHo Jomymeno rporpamme M Iporpammy
BCICACTEHE rpyobIe HETpyObIX HECKOJIBKO HECKOJIBKO MOATOTOBKH, MOATOTOBKH.
oTKaza OLIHOKH. OIIHMOKH. HerpyObIX HECYIIECTBEHH 6e3 ommooK.
IIHO0K BIX OIIMOOK
oOyyarorieroc oo ommbo
s1 OT OTBETA
IIponemoncTpu IIponemoncT
IIponemoncTp P P P P
pOBaHBI Bce IIponeMoHCTpH | MpOBaHBI Bce
OtcyTcTBHE HPOBaHbI IIponemoHncTp
[pu pemennu OCHOBHEIE POBaHEI Bce OCHOBHEBIE
MHHUMAaITb- OCHOBHEBIE HpOBaHbI BCE
N MEHUSL. OCHOBHEBIE MEHUS
upix ymenmii, | CTAHAAPTHRIX | oy opg. Y Y ’ OCHOBHBIE
3a7a4 He Pewensr Bce YMEHHSI. peLLIeHbI BCe
HeBo3mox- Pemenst P YMEHHUH,
OCHOBHBIE eIIICHBI BCE OCHOBHBIE
HOCTb TPOACMOHCTD | rypopEre pelIeHs! Bce
HPOBaHBI 3aJaui ¢ OCHOBHBIE 3a7a4uk ¢
OLICHUTH 3aaui ¢ 5 OCHOBHBIE
HETPyOBIMI 3a1aun. OTHENbHBIMU
Ywmennst HaIT9HE OCHOBHBIC HETpyOBIMH 24 3a7adm.
N YMEHHSL OLIMOKaMH. BeinonHeHs! Bce | HecCyecT-
yMeHHUI OIIMOKaMH. BeimonHeHs!
B BeimosHeHsI Bce | 3aaHus, B BEHHBIM
BCJICJICTBHE BITTOTHEHBI BCE 33/IaHUS
Nwmenu mecto 3aaHMsI, B [IOJTHOM HE0YeTaMH, ’
OTKa3a 6 BCE 3aJlaHu, B TIOJTHOM
IpyobIC TOJTHOM o0beMe, HO BBITIOJIHEHBI
o0yuJaromero- 6 HO HE B o0BeMe 6e3
OIIHOKH. o0BemMe, HO HEKOTOPBIE C BCE 3a[]aHUs B
cs OT OTBeTa MTOJTHOM HE/I0UeTOB
HEKOTOpBIE C HEJ0YeTaMH. MIOJTHOM
obOneme.
HEI0YeTaMH. oObeme.
Orcyrerere [Ipu pemenun
BIIAaJCHUS Hmeercs IIponemoncT- IIponemoncTpH
CTaHJAPTHBIX p p p TpoxemorcTp
MaTepHuaioM. 3a1a4 He MUHUMAJIbHEI PpHUpOBaHbI pOBaHbI [TponemoHcTp
MPOBAHBI
Heso3mosxHOC i Habo 0a3oBBIC 0a30BbIC HpOBaH
MIPOJIEMOHCTP p HABBIKH TIPH p 3
Th OLIEHUTh HPOBAHEI HaBBLIKOB JJIst HaBBLIKH IIPH HaBBIKM [IPU TBOPYECKUI
peleHuu
HaJIIHe CIIECHUS SIICHIN CIICHUH MOJXOX K
Happixn 6asosbre P P p HECTaHJApTH
HaBEIKOB HABBIKH. CTaHMApPTHBIX | CTaHAAPTHBIX CTaHIapTHBIX 6 PpelIeHHIo
BIX 337124 0e3
BCJIC/ICTBHE 3aja4 ¢ 3aja4 ¢ 3ama4 0e3 6 HeCTaHJapTH
OIHOOK 1
OTKa3a Vmenn MECTO | gexoTOphIMH HEKOTOPBIMU OomuOOoK U BIX 33/1a4.
HEJI0YETOB.
o0y4aromeroc rpy0nie HEOO4YECTaMU. Hego4YeTaMu HEIOYETOB.
OLINOKH.

s OT OTBE€TA



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

IIxana oueHKH NPHU NPOMEKYTOYHOM aTTeCTAlluH

Onenka

YpoBeHb NOATOTOBKHU

3a4TCHO

IIpeBocxonHO

Bce xomneTeHIM (4acTH KOMIIETEHIMH ), Ha ()OPMUPOBAHUE KOTOPBIX
HanpasJieHa JUCHUILINHA, COOPMUPOBAHBI HA YPOBHE HE HIXKE
«IPEBOCXOTHO»

OTan4YHO

Bce xommereHmnu (4acTh KOMITETCHIHI), Ha (HhOpMHUpOBaHHE KOTOPBIX
HalpaBJieHa AUCLHUILINHA, COPMHUPOBAHBI HA YPOBHE HE HIDKE «OTIHYHON,
OpH 3TOM XOTs OBl OJHA KOMIETeHHUS CHOpPMUpPOBAaHA Ha YpPOBHE
«OTIMYHOY

OueHb XOpo1I0

Bce xomnereHuuu (4acTu KoMIeTeHHHWil), Ha (OPMHUPOBAHHUE KOTOPBIX
HampasjieHa AMCUMIUIMHA, c(OPMHPOBAHBI Ha YPOBHE HE HMXKE «OYEHb
XOPOILO», IPH 3TOM XOTs ObI OIHAa KOMIETeHIUsI chOpMHUPOBaHa Ha YPOBHE
«OYEHb XOPOIIO»

Xopoio

Bce xommereHIMU (YacTH KOMIICTCHIMH), Ha (HOPMHUpPOBAHHE KOTOPBIX
HaIpaBjCHa JAUCIHIUINHA, CHOPMUPOBAHBI HA YPOBHE HE HMKE «XOPOIIIOY,
mpu 3TOM XOTsA OBl OJHA KOMICTEHIMS C(HOpPMUpPOBAHA Ha YpPOBHE
«XOPOIIIOY

YI[OBJ'ICTBOpI/ITeJ'IBHO

Bce xommereHummM (4acTH KOMIICTEHIMI), Ha ()OPMHPOBAHHE KOTOPBIX
HampasJeHa AWCIMIUIMHA, Cc(GOPMUPOBaHBl Ha ypPOBHE HE HIDKE
«yIOBICTBOPHUTEIFHO», MPH 3TOM XOTA OBl OJHA KOMIETCHIUS
cOpMHpPOBaHa Ha YPOBHE «YIOBICTBOPHUTEIHHO)

HEC 3a4TCHO

HeynosnerBopurensHO

Xors  Obl omHa  KOMIETeHIMs  copmMupoBaHa Ha  YPOBHE
«HEYAOBIICTBOPUTEIBHO», HU OJHA M3 KOMIIETCHIIMH HE chopMHpOBaHA Ha
YPOBHE «IIJIOXO0

IInoxo

Xors Obl O1Ha KOMIIETCHIHS CHOPMHUPOBAHA Ha YPOBHE ILIIOXOY»

5.2. TumoBbIe KOHTPOJIbHBIE 3aJaHUSI WJIM MHbIE MATEPHAJIbI, HEOOXOTUMBIE ISl OI[€HKH

pe3yabTaToB 00y4YeHust

5.2.1. KoHTpoJbHbIe BONMPOCHI K IK3aMeHY

Bomnpocsr (1 cemectp)

KO)I KOMIICTCHIIN U

(coenacrno PII]])
1. Anre6pa mHoxecTB. [Ipsimoe mpousBeneHue MHOKeCTB. Yncio VK-1, OTIK-1
MIOJIMHO’KECTB KOHEYHOTO MHOXKECTBA.
2. OrtHoueHue YKBUBalieHTHOCTU. TeopeMa o (hakTopu3auu. OIlK-1

3. OtHomeHune mnopsaka. TeopemMa O KOHEUHBIX YHNOPSAAOYEHHBIX| OIIK-1
MHOkecTBax. /[lnarpamma Xacce. JIekcukorpaduaeckuii mopsiok.

4. OyHKIHOHAJIBHBIE
CIOPBEKIUI JIJIs1 KOHEYHBIX MHOYECTB.

otHomeHus. Ywucno wuHBEKUMH, Ouekmuii ul OIIK-1

5. CuetrHble U HecueTHble MHOXecTBa. Teopema Kanropa. YK-1, OIIK-1

6. IlepecTaHoBkH, pa3MeIICHUs], COUCTaHUSI. VK-1, OIIK-1

7. bunom HeroroHna.
ITonuHoMHaIbHAS TEOpEMA.

CpoiicTBa OMHOMHAIBHBIX  KO3(UIHEHTOB.| (OITK-1

8. CoueraHust ¢ HOBTOPEHUSIMHU (MYJIbTUMHOKECTBA). YK-1, OIIK-1

9. ®opmyna BKIOYEHUH-UCKITIOYCHUH. OIIK-1

10. Yucno ynopsoueHHBIX M HEYNOPSIOYEHHBIX Pa3OuMeHnil KOHEYHOTro| OIIK-1
MHOXECTBA.




11. JIuneitHple peKyppEHTHBIC YPaBHEHHUS ITIEPBOTO U BTOPOTO MOPSIIKA. OIIK-1
Bomnpocsl (2 cemectp)

1. Tlonstue rpada. Yucno rpados. M3omopdusm. IHBapHaHTHI. VYK-1, OIIK-1

2. Ilytu u muxnsel B rpagax. CesizHOCTb. TeopeMbl O CyliecTBOBaHUY| OIIK-1
LIMKJIA ¥ 0 yuciie pedep B cBsi3HOM rpade. llapHupsl 1 nepemienku.

3. PaccrosnHus B rpadax. Merpuueckue XapakTepUCTHKH rpadoB.| OIIK-1
Teopema o nuamerpe u paguyce.

4. DinepoBbl HUKIIBI U IYTH. OIIK-1

5. JlepeBbs, ux cBoicTBa. Teopema o IIEHTpE JIepeBa. VYK-1, OIIK-1

6. Kon Iprodepa u hopmyna Kanu nms aucia 1epeBbeB. OIlK-1

7. JBynonbHble rpadsl. Teopema Kénura. OIIK-1

8. Ilmamapusie rpadsr. opmyna Ditepa. Kputepun rmianapHoCTH. OIlK-1

9. Jlornmueckne Qynkumu. Yneno  pynkumid.  CymectseHHsle M| YK-1, OTIK-1
(UKTUBHBIE IEpEeMEHHbIE. DlIeMEHTapHbIE (DYHKIUH.

10. HopmanbHbIe (hOPMEIL. YK-1, OIIK-1

11. ITommuom XKerankuHa. VK-1, OIIK-1

12. TloHsATHSA 3aMKHYTOT'O KJacca U OoJHOTHL. Teopema cBeleHuUs. OIIK-1

13. Knacc camo1BOMCTBEHHBIX (DYHKIIUH. OIIK-1

14. Knacc MOHOTOHHBIX (YHKITUI. OIIK-1

15. Knacc nuHeiHbIX (QyHKIMH. OIIK-1

16. Teopema Ilocta o monHoTE. OIIK-1

17. Ilonartus mpenmosnHoro kimacca u Oasuca. CrneacTBus U3 TeOpeMbl| OITK-1
Iocra.

18. ITonsiTne cxembl M3 (YHKUMOHAIBHBIX OieMeHTOB. Ilpocreiimmel yK-1, OIK-1
MeTo/bl cuHTe3a cxeM.[locTpoeHne cxeMbl cymmaropa.

19. 3agaua onrumanbHOro Kojauposanus. OOpatnumele U mpeduKCHbIC VK-1, OIK-1
KOJIBI.

20. HepaBenctBo Makmuiuiasa. OIIK-1

21. Teopema 0 CyIIeCTBOBaHMM MPe(YUKCHOTO KO/a. OIIK-1

22. Iloctpoenue ontumaibHoro npedukcHoro koaa (merox Xadpdmana). | OIIK-1

23. Koxg XsmmuHra. OIlK-1

5.2.2. TunoBsble 3aJaHUsI/321a4H1 JJI OLEHKH c()OPMUPOBAHHOCTH KomIeTeHuu YK-1

1 Ilycte My, M,, M3 0603Ha49aroT HOAMHOXeCTBa YHUBepca N (MHOXKECTBO BCEX HATYPaIbHBIX YUCEN),

COCTOAIINE COOTBETCTBECHHO M3 BCEX YUCECII, KPATHBIX 2, 3, 5.C IIOMOIIBIO onepaulzlﬁ HaJ MHOXCCTBaMU

BbIPA3UTh YC€PE3 HUX MHOXKECTBA BCCX YNCCIT

e  JleNAImuxcs Ha 6;




e B3auMHO npocThiX ¢ 30;
e jenammxcd Ha 10, HO He mensmuxcs Ha 3.
3anuImTe ¢ TOMOIIHIO TEOPETHKO-MHOKECTBEHHON CHMBOIIUKH CIIEAYIOIINE YTBEPIKICHHUS:
e 4)45 nenutcs Ha 15;
e 5)42 nenutcs Ha 6, HO He nenuTcs Ha 10;
e  0) KaxI0€e Yncio U3 MHOKecTBa {8, 9, 10} menutcs XoTs Obl HA OJHO U3 Yucel 2, 3, 5, HO He
neanTes Ha 6.

2. JInst KaXXIoro paBEHCTBA U3 JIEBOTO CTOJIONA YKAXKHUTE PABHOCWIBHOE €My COOTHOIICHHE U3 MIPaBOTO.
1) A-B=90 a) A=B

2) ANB =4 b) A=B
3) ANB =09 c) ACB
4) AUB=U d) AcB
5) AUB =B e) ACB
6) AQ B=0
7) AQB=U

3. Jano muoxectBo A = {1,2,3,4,5,6,7,8} u qus xaxmoro i € A muoxectsa B; = {i} X A u C; = A X {i}.
BrlIpaszure uepe3 HEX ¢ MTOMOIIBIO Orepanuii 00beIMHEHHS U TIEpECCUeHHS CISIyIOINe MHOXXECTBA!
{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 quarpaMmy Xacce

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

6) otHotienus R: aRb < a = b vwiu a < b — 2 na muoxectse {1,2,...,8}.

5. KakuMm guciioM crmocoO0B MOXKHO Ha IIAXMATHOW JOCKE Pa3MECTUTh B (GUTYPHI, HE aTaKyIOIIHEe APYT
Jpyra, €ciiv 3TH (PUTyphI

a) Oenas v YepHas J1aabu; O) OCINbI W YepHBIH KOPOJH; B) OCINbIM W YePHBIH CIOHBI?

6. CrospKo UMeeTCs CIIOB JUTUHEI 5 B andasute {a, b, ¢, d, e, f}, B KOTOpbIX OykBa a BXOIUT 2 pasa, a
OCTaJIbHBIC OYKBBI PA3TUIHBI?

7. Imeetcs xoioia U3 4n KapT YeThIpEX MACTEH, 10 1 KapT KaKIOH MacTH, 3aHYMEPOBAHHBIX YHCIAMH
1,2,...,n. Haiinure 9nciio cmoco0oB BIOPATH MATH KapT TaK, YTOOBI CPEIU HUX OKA3aIHCh

MIATH KapT OJTHOM MacTH C ITOCIIE0BATSILHBIMU HOMEPaMHU;

YETBIPE KAPThl C OAMHAKOBBIMHU HOMCPAMMU,

TPH KapThl C OAHUM HOMEPOM M JIBE KapThI C IPYTHUM;

IIITh KapT OJHON MacTu;

IATH KapT € MOCJI€A0BATCIIbHBIMU HOMEPAMU

TPH KapThI C OJMHAKOBBIMH HOMEPAMH U JIBE C Pa3HBIMHU, OTIMYHBIMH OT HOMEpa MEPBBIX TPEX;

JIBE KapThl C OJJAHAKOBBIMH, OCTAIBHBIC C Pa3HBIMH HOMEPAaMH, OTIMYHBIMHU OT HOMEpa MEePBBIX

JIBYX.

8. Kakum 4nciiom crioco00B MOXKHO PaccaauTh N My>KYMH U M KSHIIMH BIOJb OJHONU CTOPOHBI
npAMOYTOJIBHOI'O CTOJIa TakK, ‘ITOGI)I HHUKAKHNE ABC KCHIIWHBI HE CUACIIU pHJIOM?

9. ITaxmaTtHas JJaabs HAYUHACT ABUKCHHUE B KIICTKC al, nepeMeuIasCh KaXKIbIM XOA0M Ha OAHY KIICTKY
BIPaBoO WK BBepX. KakuM unciiom cmocoboB oHa MoxeT goctrds 1) kinetku b8? 2) wrerku €8? 3) xiretkn
d8? 4) knerku h5?

10. Cpenu coTpyTHUKOB (PHPMBI CEMHAINATH YSJIOBEK 3HAIOT aHTIIMHCKHUIN S3BIK, IECATh — HEMEIKHA,
cemMepo — ppaniy3ckuid. TpH yelloBeKa 3HAIOT aHTIIMHCKUE U PAHITy3CKHUH, ]Ba — HEMEIKHH U
(hpaHIly3CKUH, 4eTBEPO — AHTTIUHCKUI 1 HEMETIKHIA.

a) CKoJbKO YenoBek paboTaeT B hUpMe, eCiIu KaxIblil 3HAeT XOTs Obl OJTUH HHOCTPAHHBIN S3bIK, a 1B
YeJIOBEKa 3HAIOT BCE TPHU fA3bIKA?

0) CKOJIBKO COTPYIHHUKOB, HE 3HAIOIINX HHU OJJHOTO HHOCTPAHHOTO S3BIKa, €Cid B (pupme pabotaeT
TPHUIATH YEIOBEK U HUKTO M3 HUX HE 3HACT BCEX TPEX S3BIKOB?

11. Bepmmns! Tpada COOTBETCTBYIOT FPaHsIM TPEXMEPHOTr0 KyOa. J/[Be BEpIIMHBI CMEXHBI, €CITN
COOTBETCTBYIOIINE T'PaHn HMEIOT odriee pedpo. Hapucyiite atot rpad, mocTpoiite st HEro MaTPHILy
CMEIKHOCTH.



12. Tlo onmcanuto OyneBoit pyHKIUH f (X1, X2, X3) TIOCTPOWTE e€ TAOIUILY:

1) f(xpx2,x3) =1 & x;+x; = x3;

2) flx,x5,x3) =1 & x1+x, +x3 =1 (mod 2);

3) flxy,x0,x3) =1 © x; =X, WM X; = X3,

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

15. Tlpeobpazyiite nannyto popmyrny B JHD: x; = (x;|x3).

16. IIpeobpasyiiTe nanHy0 GopMyiry B moauHoM JKerankuna: (x;~x,) @ x5. 2)
17. TpaekTopueii HA30BeM JIOMaHYO JIMHUIO Ha IIOCKOCTH, COCTOSIIYIO M3 OTPE3KOB, apalIelIbHbIX
KOOPJIMHATHBIM OCSIM, TIPUYEM JJUHBI OTPE3KOB — LIeible uncia. Haiinure uncino kpardyainmnx TpaeKTOpHi,
HayrHatonuxcs B Touke (0,0), a OKaHINBAIOIIMXCS

a) B Touke (M, n); 6) HampAMOH X +y = n.

5.2.3. TunoBble 3a1aHus/3a1a4u VISl oLleHKH cpopmupoBaHHocTH KomneTrenuun OIIK-1
1. Jauel MHOXecTBa A = {1,2,3,4}, B = {2,4,5,6}, C = {1,3,5,6}. HaiiTi MHOXECTBO
CU (A -B).
2. BbisacHuTs, sBasiercs i paBeHCTBO A — (B U C) = (A — B) U (A — C) 0KIeCTBOM.

L

Peumntes ypaBHenue X UA = X N B.

4. Jlansl MHOKeCTBO A U ero nmoamuoxectsa B u C, mpudyem | A—(BUC) =3,
|IB®C]=5,|B-Cl=4, |BUC|=7. Cxoabko UMEETCS TAKUX ITOJMHOKECTB
XcA,uro |XNB|F2, | Xn(BUC)]=3?

5. ITloctpouts quarpamMmy Xacce OTHOILIECHHUS BKIIOYEHUS HA CEMEHCTBE MHOMKECTB
{{2}, {4}, {5}, {1.4}, {23}, {2.4}, {35}, {1.2,3}, {1,2,3,4}, {2,3,4,5}}.

6. Haiitu uncno cios aunb 9 B andasute {a,b,c,d}, B koTopbie OykBa @ BXOAUT 5
pas, a Oyksa b 1 pas.

7. PemnTh pekyppeHTHOE YypaBHEHHE X, = 2X,_1 + 3X,_, C HadaJbHBIMU
3HaueHusMu xoy = 0, x; = 1.

8. Bepmunamu rpada sBISIOTCS COYETaHMS U3 YETBIPEX 3JIEMEHTOB 110 J1Ba. /[Be
BEPILIMHBI CMEXHBI, €CIIM COOTBETCTBYIOIIME COUETAHNS UMEIOT OOIIHIA HJIEMEHT.
Otor rpad 1) AByAOnbHBIN? 2) muaHapHBIA? 3) MMeeT 3i1epoB HUKI?

9. BepmumHamu rpada SBISIOTCS COYETaHHs M3 YeTbIpeX HJIEeMEHTOB Mo JBa. [IBe
BEPILIMHBI CMEXHBI, €CIM COOTBETCTBYIOILIME COUETAHUS UMEIOT OOLIMHA 3JIEMEHT.
HailiTi 3KCIIeHTpUCUTETHI BEPILINH, paJAnyC, T1aMeTp, HEHTP 3Toro rpada.

10. Haitti uucno noarpagos rpapa K, o, nsomoppubix rpady P,.

11. BoccranoButs aepeBo 1o koay [prodepa (4, 2, 2, 4, 4, 8).

12. Haiitu u ynanuth (UKTUBHBIC TIEpEMEHHBIC ()YHKIIMH, 331aHHON BEKTOPOM
spauennii f = 1011101110011001.

13. TIpeoGpazoBars hopmyrny (x@y) = z a) B CAHD 6) B monmmaOoM JKeraiakuHa.

14. TToctpouts CAH®, CKH® u nomunom JKeramkuHa i (QYHKUUH, 3aTaHHOM

opmymoit (x1 V Xz V X3)(x2 V X3).

15. Tloctpouts monuHoMm JKeranmkuHa Juis (QYHKIMM, 33JaHHOW BEKTOPOM 3HAa4YEHUMH
f =10011010.

16. Haiitu uncno GpyHkiuii ot 3 nepemMeHHbIX B kiacce L N Ty,

17. Ompenenutb, sBASETCS JU  TOJHOM  CHUCTEMOM  MHOXXECTBO  (PYHKIMIA

{x,Dx,Dx3,x,1}.

18. Kakwue u3 cnenyromux MHOXeCTB pyHKIni sBisitoTes 6azucamu B P, ?



a DL xX,®X}; 2){0, 1L x,vx} 3%, X—>X}.

19. IlocTpouTth ONTHMAaIBHBIN IpeUKCHBIA KOJ Ui pactpenenenus yactotr oyks (0,1;

0,1; 0,15; 0,2; 0,2; 0,25).

5.2.4. [IpuMep KOHTPOJILHOI PadoOTHI /151 OLeHKH kKoMmeTeHun «YK-1»

Bapmuanr 1.

3aoaua 1. llpeobpa3yiite faHHYIO (OPMYITY B OKBUBAICHTHYIO €1, COJEPIKAIIYIO TOJBKO OTIePaIliy

00beTMHEHUS, IEPECCUCHUS U JOTIOJTHEHHSI U HE COJICPIKAIIYI0 CKOOOK:. (B —(C - A)) R C.

3aoaua 2. BbISICHUTb, paBHOCHUJIBHBI JIM CUCTEMBI YCIIOBUIL:

AuBCcC;

CuBcAUD; A=B;
CUAcDuUB; < {BgCgBuD.
AC ¢ B;

3aoaua 3. CKOJIBKUMH CIIOCOOAMH MOKHO TIEPECTaBUTH OYKBHI CIIOBA «3IaHUEY, YTOOBI TTIaCHBIE
UK B aJI()aBUTHOM ITOPSIJIKE.

5.2.5. 3apayu (oeHOYHbIE CPEICTBA), BBIHOCUMbIE HA IK3aMeH

Sagaum a9 oneHKH KomnereHunn «YK-1»

1. Haiinure 91CII0 OTHOMICHUIA TTOpsiiKa Ha MHOXeCTBe {@,D,C,d}, y KoTophIX MMeeTcst
HauOOJIBIINAN HJIEMEHT U 1B MUHUMAJIbHBIX.

2. .HaiiauTe unciio OTHOMICHUI Topsiika Ha MHOXKecTBe {a,b, C}, He sBrstomxcst
JIMHEHHBIMH TIOPSIKAMH.

3agauu aua ouneHku komnerenunn «OINK-1»
1. MisgectHo, uto |[B| = 6, |ANC| =5, [ANBNC| =2.Haittu |(An (BQ C)) U
(B —A)|.

2. Haiiaute urciio pedieKCMBHBIX U CHMMETPHYHBIX OTHOIIICHHUI Ha MHOKecTBe {a,b,C,d}.

3. Haiigure ynciio pedieKCHBHBIX OTHOIIEHH HAa MHOKecTBe {a,b, C}, He sBisromxcst
AHTHCUMMETPHYHBIMHU.

6. YueOHO-MeTOqMYeCKOe M HHPOPMALIMOHHOE o0ecnevyeHne THCIHIIIMHBI

a) OcHOBHas JUTEpaTypa

1. AnexkceeB B.E Jluckpernas matematuka. YueOHoe mocooue. — Hmwkuamit HoBropon,

HHI'Y, 2017. - 139 c.
http://www.unn.ru/books/resources.html , per. Homep 1688.17.06.

2. AnexceeB B.E., Kucenesa JL.I., CmupnoBa T.I'. COopHUK 3a7ad MO TUCKPETHOU

marematuke. — H.Hosropoa: HHI'Y, 2012. (50 sk3)
http://www.unn.ru/books/resources.html , per. Homep 487.12.08.

6) JlonmonHuTeNbHAS TUTEpaATypa

1. S6nonckuit C.B. BBenenume B auckpeTHyr0 Marematuky.— M.: Beicmias mkona,

2008.— 384 c. (64 7k3.).


http://www.unn.ru/books/resources.html
http://www.unn.ru/books/resources.html

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

3. T'aBpunoB [I'.Il. , Camoxenko A.A. 3amaud M YHPaXKHEHUS 1O JUCKPETHOM
Marematuke.— M.: @uzmatiut, 2009. — 416 c. (10 3k3.)
http://www.studentlibrary.ru/book/ISBN9785922104777.html

B) [Iporpammuoe obecrieuenue u UHTEpHET-peCypChl
https://e-learning.unn.ru/course/view.php?id=1520

1. MaTepnaﬂbno-TexnnquRoe o0ecneyeHue AUCHHUIIIMHBI

[TomemeHust mpeacTaBisiOT coOOi ydueOHbIE ayIUTOPUH Ji MPOBEACHUS Y4eOHBIX
3aHSTHHA, TPETYCMOTPEHHBIX IPOrPAMMO, OCHAIIICHHBIE 000OPYIOBAHUEM M TEXHHYECKUMU
CpeacTBaMH O0y4YeHHUS.

[Tomermenus 115t caMoCTOATENbHON pabOThl 00YUAIOIIMXCS OCHAILEHBI KOMIIBIOTEPHOM
TEXHUKOM ¢ BO3MOXKHOCTBIO MOJKITIOUeHHS K ceTu "VHTepHeT" U obecrneueHsl JOCTYIIOM B
3JIEKTPOHHYIO MH(POPMAIIMOHHO-00pa3zoBarenbuyto cpeny HHIY.

[IporpamMma coctaBieHa B cooTBercTBUU ¢ TpeboBanmsimu OC  HHI'Y 01.03.02
[Ipuknagnas MareMatuka 1 H”HGOPMATHKA.

Agstop: n.¢.-M.H., no1. kadpenper Al'n/IM Anekcees B.E.
Penensent: a.1.1H., npodeccop HI'TY um. P.E. Anekceesa Jlomakuna JI.C.

3aB kadeapoit Al'u/IM: n.¢.-m.H. 3omnoteix H.1O.

[Tporpamma o006peHa Ha 3aceJaHUU METOIMYECKOM KOMUCCUU MHCTHUTYTA
MH(OPMAIIMOHHBIX TEXHOJOTUI, MATEMAaTUKH U MEXaHUKH

ot 30 Hos16ps 2022 roga, mpotokos Ne 3.


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

