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1. HEJIX U 3AJIAYM JTUCIITUATIJIINHBI
1.1. Heau aucHUMJINHBI — OBJIAJICHUE CTYJICHTaMU CIIOCOO0B (hopMaTbHOTO
OTKMCAaHUS OCHOBHBIX 3aKOHOB MHTEJICKTYyaJIbHOW MMO3HABATEILHOM JACATCIBHOCTH,
HEOOXOMMMBIX JUISA PEIICHHS 3a71ad YIpaBiICHHUS, BO3HUKAIONIUX B XOAC HX
po(ecCHOHATBLHOM eI TEIbHOCTH.

1.2. 3agaun ocBOeHNS TUCIHHUILIHHBI

M3y4YCHHE 3aKOHOB MAaTEMATUYECKOM JIOTUKHU;

OBJIAJICHUE MAaTEMaTUYECKUM armapaTtoM (opManm3aiud JIOTHYECKUX
IIOCTPOCHUM;

O3HAKOMJIEHUE CTYAEHTOB C TEOPETUKO-MHOXKECTBEHHBIM OCHOBaHUEM
MaTEMaTHKU;

MPpUOOpPETEHNE HABBIKOB CHHTE3a JIOTHYECKUX (PYHKIMA M (HOpMUPOBAHUS
CTPYKTYyp 0a3 JaHHBIX.

2. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OIIOII
JucrumnHa «MareMaTHuecKiue OCHOBBI KHOSPHETHKHW» OTHOCHUTCS K
MUCIHUAIUINHAM 00s13aTenbHON yactu Oyioka b1.

3. IEPEYEHD IIVIAHUPYEMBIX PE3YJIbBTATOB OBYUEHMUMSI 110
JUCHHUIIJIMHE
[Tpomnecc M3YUYCHHUS M CITUTUINHBI «MaremaTuueckue OCHOBEI
KHOEpHETUKI» HaIpaBjieH Ha (OPMHUPOBAHUE CICAYIOMNX KOMIIETEHITUH:
OIIK-3 - CnocoOHOCTh HCMOJIB30BaTh (PyHIaMEHTaJIbHbIC 3HAHUS JIJIs
pemieHust 0a30BbIX 3a7ad YINPABJICHUS B TEXHUUYECKUX CHCTEMaxX C IIEJIbIO
COBEPIICHCTBOBAHUS B MPO(EeCCHOHATBLHON AeSTEIbHOCTU

Pe3yabTaThl 00y4eHnsl, XapaKTepHU3yIolue

Komnerenuust
chopMHPOBAHHOCTH KOMIIETCHIIUH

OIIK-3 3HaTh TEOPETUKO-MHOKECTBEHHOE OCHOBAHUE COBPEMEHHOMN
MaTE€MaTUKU U MAaTEMAaTHUYECKOW JIOTUKM KaK HAayKH O METOAax
WHTEJUIEKTYaJbHOM NTO3HABATEIBbHOMN AESTEIBHOCTU C IIOMOIIBIO
(bOpMaTbHOTO SI3BIKA.

YMETh MNPUMCHATL IIOJIYUCHHBIC 3HAHHA I (bOpMaJII/ISaI_II/II/I
HOHHTHﬁ, ABJIAIOIUXCS IMPCAMETOM ,ZIPICKpGTHOfI MAaT€MaTHUKHU.

BJaeTh croco0amMu U mpuéMamMu 0OpabOTKH HH(POpMAIHH,
CBA3aHHBIMU C  CHHTE30M  JIOTUYECKUX  (PYHKIHH U
dbopMUpOBaHHEM CTPYKTYp 6a3 JaHHBIX.

4. OFBEM JUCIHHUIIJINHBI
OOmass  TPyIOEMKOCTh  JHCHMIUIMHBI  «MareMaTH4ecKHe  OCHOBBI
KHOEPHETHKUY» COCTABJISET D 3.€.
Pacrnipenenenne Tpy10eMKOCTH JUCITUTUIMHBI IO BUAAM 3aHATHN
ouHasi popma o0ydeHust




Bunet yueOHoit paboTh

Bcero gacos

CemecTpbl

3

AyauTOpHBbIE 3aHATHA (BCEro)

108

108

B TtoMm uuce:

Jlexniun

54

o4

ITpakTuyeckue 3anstus (I13) 54

o4

CamocrosiTesibHasi padoTa 72

72

KypcoBasi padora +

+

Bubl npomMeKyTOYHOM aTTeCTallUH -
3a4eT C OLICHKOU

+

+

OO6mas Tpy10€MKOCTb:
aKaJIeEMUYECKHE Yachl

3a4.C1.

180
S

180
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5. COJEPKAHME JTUCHUTLIAHBI (MOYJIST)

5.1

Conep:xkanue

pa3aeinon

TPYA0EMKOCTH 10 BUAaM 3aHATHI

o4yHasi popma 00yueHust

JUCHMILIMHBI WU

pacnpesesieHne

Ne
/1

HawnmenoBanue Tembl

Copepikxanue paszena

[Ipax
3aH.

Jlexiy

CPC

Bceero,
qac

1

Bsenenue

Beenenue B CIIELIMAJIbHOCTb.
Bo3nukHoBeHne  kuOepHeTHKHM W €€
CcTaHOBJIeHHE Kak Hayku. OO030p Onoka
JHCIATUINH KHOEPHETUYECKOTO
HaIpaBJCHUsl, M3Y4aeMbIX CTYJEHTaMHU.
Conepxanne MaTeMaTHYECKON
MOATOTOBKHU CIEIHAINUCTA 110 YIPABICHUIO.
[Tpeamer u 3aJa4u JHCIUATUTHHBI
“MareMaTu4ecKue OCHOBBI KHOCPHETHKH .
Eé MECTO U pob B IUKJIE
KHOCPHETUYECKUX TUCITUTUINH.

20

DJIEMEHTEI

MaTeMaTU4YECKON

JIOTUKH

OmnpeneneHne  JIOTMKA KAk HayKH.
OCHOBHOII METOA, U THOCECOJIOTHYCCKUE
(GYHKIMHM JIOTUKH. 3HAYEHHE JIOTHYECKUX
napajaoKCcoB KakK MIPUMEPOB,
OTIPOBEPTaAIOIINX CaMOOYEBHIHOCTD
METO/JIOB JIOTHUKH. Jlornueckoe
MPEIOKEHUE M €T0 MHTEPIIPETaITUS.

OrnpenesieHne  JIOTUYECKOTO  CIEACTBUSI.
KonTtprnpumep B JIOTMKE BBICKa3bIBaHUU.
CnocoObl  JOKa3aTeIbCTBA JIOTHYCCKOTO
CIIEICTBUSL c IIOMOIIIBI0 noabopa
KOHTPIIPUMEpPA U aHATUTHYECKUX TaOIHIL.
DJIEMEHTHl  JIOTUYECKOTO  TPEIIOKCHUS:
BBICKA3bIBaHUS, (OPMYINIBI U JIOTUYECKHE
cBs3ku.  [lopsimok  neHcTBUS — CBA3OK.
OTnnuye JOTHYSCKUX CBI30K NH3BIOHKIINU
U UMIUIMKAIIMM OT COOTBETCTBYIOIIMX
MOHATUM B pyccKoM si3bike. Otinuue

12 12

16

40




MMILUIMKAIUU OT JIOTUYECKOI'O CJEACTBUS.
Jlornueckast (yHKIHMS U CHOCOOBI  ee
3aJaHusl B BHJE CJIOXKHBIX (opMyn H
TabIuIl UCTUHHOCTU. DOPMANTBHBIN CITOCOO
JTIOKa3aTesIbCTBa JIOTUYECKOIO CIENICTBUS C
MOMOIIBI0 TaONUI] UCTUHHOCTU. Teopema
00 OTPHULIAHHH, KOHBIOHKIIUH u
nu3btoHkimu.  [IpaBuna  BBeneHuss U
yAajeHus onepanuii. 3aKOH MPOTUBOPEUUS
u HCKIIFOUEHHOTO TPETHETO.
CouerarenbHbll U pacupeacaUTENbHbIN
3aKkoHbL. 3akoHbl e Moprana. Teopema 00
uMmIukanuu.  [IpaBuwino  ynamenumsa s
UMIUTUKAUKY. BbIpakeHne HMMIUIMKAIUU
yepe3 AU3BIOHKINIO U OTPUIIAHUE.

Cunres
JIOTHYECKUX

byHKIII

Hopmanbhnas dopma JIOTUYECKUX
BhIpaxkeHuil. Ilepexom K coBepIICHHOH
KOHBIOHKTUBHOM u JTU3bIOHKTUBHOMN
dopmam. CocTaBieHHE  COBEPIICHHBIX
dopm normueckux (GyHKIUH 1Mo Tabnuue
uctuHHocTU.  [lomHbie w  GasucHBIE
cucrembl cBs30K. Teopema Ilocra o
dbyakuuoHansbHOM  momHOoTe.  CTpenka
IMupca u wrpux Ileddepa. B3anmocsszp
0asucHBIX cucTeM. byneBa  anredpa.
Hcnonp3oBanue OyneBbIX (YHKIMHA JUIs
CUHTE3a TEXHUYECKUX YCTPOMCTB.
Cpenctsa TEXHUYECKOH peanuzanuu
OyneBbix  ¢yHkiuid. KoHTakTHBIE U
OCCKOHTAKTHBIE JIOTHYECKUE DJIEMEHTHI.
[IporpaMMupyemMble JTIOTHYECKUE MaTPHUIIBI
M 3anoMuHaromue ycrpoucrsa. llopsaox
CUHTE3a TEXHUYECKUX YCTPOMCTB,
BBITIOJHSIONINX  JIOTHYECKUE  (YHKIUH.
CnocoObl  MUHUMH3ALUU  JIOTUYECKUX
byaknuii.  OOmas W COKpalleHHas
dbopmynsl ckiaenBanus. AnroputMm KpaitHa
JUISL  COBEPIUEHHBIX  JIU3BIOHKTUBHBIX
HOPMAaJIbHBIX dhopm. ['padpuaeckas
MHTEpIpETalysl 3TOro ajiropuTMa B BHJIE
kaptel Kapno. Meron brelika s
MUHUMU3ALNAN MIPOU3BOIBHBIX
TU3BIOHKTUBHBIX ~ HOPMAJBHBIX  (OpM.
Munumuzanys KOHBIOHKTUBHBIX — (opM
(meton Henwscona). Jlormka mnpeaukaros.
KBaHTOpBI OONIHOCTH ¥ CYIIECTBOBAHUSI.
Kouncrantsl, mnepemeHHble,  (QYHKIUH,
npeaukarbl. OTrpaHUYEHHBIE KBAHTOPBI.
CocTaBineHUe JIOTMYECKUX BBIPAKEHUU C
MCIOJIb30BAHUEM JIOTUKH MPEUKATOB.

12

12

16

40

OCHOBBI TEOpUH
MHOECTB

[ToHSATHE O MHOMXECTBE M €r0 JJIEMEHTAX.
CoOCTBEHHBIE u HEeCOOCTBEHHBIE

12

12

16

40




MHOXKecTBa W HX cBoHcTBa. CUYETHOCTD,
KOHEYHOCTh, OTPAaHUYEHHOCTb, MOIIHOCTH
MHO>K€ECTBA. Heuerkue MHO>K€ECTBA.
HeobxonmuMoe u J10CTaTOYHOE YCIOBHS
cyliecTBoBaHusl MHOXkecTBa. llycroe wm
YHUBEpCAIbHOE MHOKECTBA.
Hepa3zpemmsie poOIeMbI TEOPUH
MHOecTB. Ilapamoxc Paccema. Anopum
3enona. Ilytu pazpemenus mnapamaoKcOB.
CriocoObl 3aanusi MHOXeCTB. Jlmarpamma
Benna. CBoiicTBa onepanun HaJ
MHO>ECTBaMH, pacKkpbIBaeMble B
KAaTEerOpHsIX JIOTUKU BbICKA3bIBAaHUM.
Onepanuu Haj MHoxkecTBamu. [lopsimox
BBITTOJTHEHUS ornepamui. HekapToBo
MPOU3BEICHUE MHOXKECTB U TOHITHE 00
OTHOLLIEHUAX HA MHOXXECTBaxX. buHapHbIe 1
MHOTOMECTHbIE ~ OTHOIIeHus. (CBOMCTBa
OTHOIIICHUH: pedIeKCUBHOCT®,
CUMMETPUYHOCTh M TPAH3UTHUBHOCTb.
Kommosunus OTHONIECHUH. Tuner
OTHOILIEHUN: SKBUBAJIEHTHOCTh, CXOJCTBO,
MOPSIIOK.

JleficTBHS HaJl OTHOIICHUSIMM.

Crpykrypubiii  ([IpencraBieHne OJHOMECTHBIX HaOOPOB
CHHTC3 63.3 JaHHBIX B BUAC MHOXCCTB U OIICpAllUMU Hal
JAHHBIX Humu. llpencraBieHre MHOTOMECTHBIX
HAOOPOB JaHHBIX B BUJIC OTHOIICHHUIA.
Bxnrouenne W BBIOOpKAa  OTHOIICHUHU.
Hepapxuueckass cTpykTypa 0a3bl JaHHBIX.

[lepeceuenne OTHOIIEHUM. CereBas
CTpyKTypa JaHHbIX. JlocromHCcTBA WM
HEJ0CTaTKU YKa3aHHBIX croco6oB

opranuzaiuu AaHHbIX. IlpeacraBienue
MHOIOMECTHBIX HAaOOpOB JaHHBIX B BHJE
OTHOILICHUIA B PENIALMOHHBIX CTPYKTypax
0a3 maHHbIX CBOWCTBA  PEISIIMOHHBIX
CTPYKTYD. [IpaBuna COCTaBIJICHUS
OTHOILLIEHUH B PEJALIMOHHBIX CTPYKTypax.
KiroueBblie u 06mue arpudytsl. Heronneie
U TPAH3UTUBHBIE 3aBUCHUMOCTH MEXAY
aTpudyTaMu. Onepannn Haj
OTHOLIEHWSIMM B 0a3ax JaHHBIX C
pEISLMOHHON CTPYKTYpOH

12 12 16 40

Hroro| 54 54 72 180

5.2 TlepeueHsb J1aDOPATOPHBIX PpadoT
He npenycMoTpeHo yueOHBIM IIJIaHOM

6. MIPUMEPHASA TEMATUKA KYPCOBBIX IPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B coorBerctBMM ¢  y4eOHBIM IUJAHOM  OCBOCHHE  JAUCLMILTUHBI




IpelyCMaTpUBaET BBHIMIOJHEHHE KypcOoBOW paboThl B 3 cemecTpe s OYHOU
dhopMbI 00yUEeHUS.

[IpumepHass TemaTuka KypcoBol paboThl: «Pa3paboTka JIOrHYECKOro
aNIropuT™Ma YIpaBieHUS U MPUHATHUS PEIICHU U ero MporpaMMHas peaau3aius».
OOBEKTHI yIIpaBiICHUS U IPUHITHUS PEIICHUN Pa3IM4aroTCs IO BAPUAHTAM.

3aiauu, pellaeMble IPU BBITTOJTHEHUH KypPCOBOM paOOThI:

* Ha OCHOBE TEXHUYECKOTO 3aJaHusi pa3padoTaTh AJTOPUTM YIIPaBICHUS
WJIU TIPUHSTHS PEIICHUH;

*¢hopMaTM30BaThH
BBIPAKEHNU;

* OCYIIECTBUTH MPOTPAMMHYIO PEAU3AIHI0 pa3pab0TaHHOTO aJTrOPUTMA.

KypcoBasi pabGorta Bkmrodatr B ce0si rpaduyeckyr0 9acTh M PacdeTHO-
MOSICHUTEIHHYIO 3aIUCKY.

HOHy‘-I@HHBIﬁ AJIIropuTM € 1IOMOIOBIO  JIOTHYCCKUX

7. OUEHOYHBIE MATEPUAJIbBI U151 TIPOBEJIEHUSA
MMPOMEXKYTOUYHOM ATTECTAIIMU OBYYAIOIIUXCSI IO
JAUCHOUIIJIMHE

7.1. Onucanue moka3arejieidi U KpUTepUeB OLEHMBAHUSI KOMIeTEHIUIt
HA Pa3JIMYHbIX 3Tanax ux (opMupoBaHuUs, ONIMCAHHUE IIKAJ OLlEHUBAHUS

7.1.1 DTan TeKyumero KOHTPOJsi

Pe3ynpraTel TEKyIIEro KOHTPOJIS 3HAHUW M MEKCECCHOHHOM aTTEeCTalvd
OLICHUBAIOTCS 110 CIEAYIOLIEN CUCTEME:

«aTTECTOBaH»;

«HE aTTECTOBAHY.

Pe3yabTaThl 00y4eHus,

Komme- Kputepun
TeHWHst ;‘q?g:;;;‘::;yﬁlﬂiﬁ Ol.l(l:HlleiI:Hl/lﬂ ATTecTOBaH He arTecTOBan
KOMIIEeTEHIUH

OIIK-3 [3HaTe TEOpETHKO- Ompoc Ha AxTuBHas pabora Ha | HeymomneTBopuTeIbH
MHO>KECTBEHHOE MPaKTUYECKUX MPAKTUYECKUX BIC OTBETHI HA
OCHOBaHHEC 3aHATHAX, B TOM YUCIIE | 3aHSATHAX, OTBETHI HA MPaKTUYECKUX
COBpPEMEHHOU TEOpPETUYECKHUE TEOpETUYECKHUE 3aHSATHAX, B TOM YHCIIC
MaTEeMaTUKHU U BOIPOCHI MPH 3aIlIUTE BOIIPOCHI, B TOM YHCIIE | IPU 3aIUTE KypCOBOU
MaTeMaTH4YeCKOM KypCOBOIi pabOTHI MIPH 3alIUTe KypCOBOM paboTh
JIOTUKH KaK HAaYKH O paboThI
MeToaax
UHTEJICKTYalbHOM
IMO3HABATCIILHOM
JIEATCILHOCTH C
IIOMOILIBIO

(hopMajIbHOTO SA3bIKA.

YMETh IPUMEHSTh
HOJIy4€HHbIC 3HAHUS
Ut hopMaH3anuu
TIOHATHH,
ABJISIFOILUXCSL
MIpeIMETOM
JUCKPETHOM
MaTEMaTHUKH.

Pemenune craHiapTHBIX
MPaKTHYECKUX 3a/1a4,
KOHTPOJIb 32
HaIMCaHUEM KypCOBOTO
MpOeKTa

Brinonnenue tecra Ha
OIICHKY "OTJIHYHO",
"xopomo" unun
"yIBIETBOPUTEIHHO" .
CBOEBpEeMEHHOC
BBITIOJTHCHUE ITAITOB
KypcoBoii paboThI

Brinonnenue tecta Ha
OLIEHKY
"HeyIOBIETBOPUTENBH
0". HecBoeBpemeHnHoe
BBINIOJIHEHUE 3TaIlOB
KypCcOBOi pabOTEI

BIIAJICTh CIIOCOOAMHU
U npuéMamu

Pemenue npukiiaiHbIx
3a/1a4 B KOHKPETHOMI

Bepnoe penienue 3anau

3amaun HE PEIICHBI




00paboTKHn
uHbOpMAaIUH,

CHHTE30M
JIOTUYECKHUX
(yHKIMH 1

CTPYKTYp 0a3
JIAHHBIX.

CBs3aHHBIMHU C

(hopMupoBaHuEM

peIMETHON 00J1acTH,
3al1uTa KypcoBon
paboThI

7.1.2 JTan npoMeKyTOYHOr0 KOHTPOJIS 3HAHU I

Pe3ynbpTathl MpOMEXKYTOYHOTO KOHTPOJIS 3HAHUM OIEHUBAIOTCA B 3
ceMecTpe AJisi O4HOM (HOpMBI 0O0yUEHUS IO YETHIPEXOAIIBHON CUCTEME:

«OTIHNYHO»,
«XOPOUIO»;

«YOOBJICTBOPUTCIIBLHO»,
«HCYHOBJICTBOPUTCIILHO)).

KoMmn PesyabTaThl
e- o0yuenns, Kpurepun

xapakrepusyouue | OIeHNBAHH OT1angHo Xopowo Ynaosa. Heynosa.

TeHIH ¢()OpMHPOBAHHOCTH a

b | KOMIICTCHIIUH

OIIK- |3HaTB [Tonueii otBer. [ [lemoncTpupyerc | JleMoHCTpupyIOT | 3aTpyaHse

3 TEOPETHKO- Omnpoc Hemnatorcs ST yMEHHE cs TCA
MHO>KECTBEHHO 000OCHOBaHHBIE | aHATU3UPOBATH | TTOBEPXHOCTHBIE | OTBETHTH
€ OCHOBaHHE BBIBOJIBL. Matepuan, 3HaHMS BOIMpOca.
COBpEMEHHOU JleMoHCTpUpy | OIHAKO HE BCE Nmerorcs
MaTeMaTHKH U 10TCA TITyOOKHE | BBIBOJBI HOCST | 3aTPyIHEHUS C
MaTeMaTU4YECKO 3HaAHUSL. apryMEHTUPOBaH BBIBOJAMU.
1 JIOTUKHU KaK HBIN U
HayKH O JIOKa3aTeNbHbIN
MeTOoIaxX XapakTep.
WHTEJJIEKTYaJIb Henonusrit
HOI OTBET.
MO3HABATEIHHO
W 1eATeIbHOCTH
C IOMOIIBIO
(hopMajIbHOTO
SI3BIKA.
YMETH Pemienne Brinmonnenue Brinonnenue Brinonnenue B tecte
MIPUMEHSATh crangapTH | Tecta Ha 90- [Tecra Ha 80- 90%|Tecta Ha 70- 80% |menee 70%
MOJyYEHHBIE  |BIX 100% MIPABHJIbHBI
3HAHUS AJIs MPaKTUYECK X OTBETOB
(hopmanu3anyu |ux 3a71a4 B
MOHSATHUH, dhopme
ABIIAIONINXCA  |TecTa
peAMETOM
JIUCKPETHOM
MaTEMAaTHKH.
BIIAJICTh Pemenne 3agaun IIponemonctp | [IpomemoncTpup | 3agauu He
crocobaMy M |IPUKIAIHBI |  pPEIICHEI B HpOBaH BEPHBIN |OBaH BEpHBIN X0/ | pelieHb!
npuéMaMu X 337124 B MTOJTHOM XOJ] pelIeHus pemieHus B
00paboTku KOHKPETHO obbeMe u BCEX, HO HE OOJIBIITUHCTBE
uHpopMarmu, |i MOJIYYCHBl | TOJyY€H BEPHBIM 3a/1a4
CBSI3aHHBIMU C [IPEMETHO |BEpHBIE OTBETHI| OTBET BO BCEX
CHHTE30M i obmactu 3amagax
JIOTUYECKUX




dhyHKIUH 1
(hopMupoBaHue
M CTPYKTYp 0a3
JIAHHBIX.

7.2 IlpumepHblii mNepedYeHb OLEHOYHBIX CpeACTB  (THIOBbIE
KOHTPOJIbHBbIE 3a/IaHUs1I WJIM HHbIE MAaTepHa/ibl, HEOOXOAUMbIE JJIs1 OLEHKHU
3HAHUN, YMEHHU I, HABBIKOB M (WJIH) ONbITA 1eATEJIbHOCTH)

7.2.1 IlpuMepHblii mNepeyeHb 3aJaHUii JS NOATOTOBKH K

TeCTUPOBAHUIO
1. Kakoil mpuHIUT SIBISETCSI OCHOBHBIM MPUHIIMIIOM KHOEPHETHKU:
a) MPUHIIAT OOPATHOU CBSI3H;
0) IPUHIIMIT MHOTOKAHATBHOCTH NPABJICHHUS;
B) IPUHITUII YIIPaBJICHUs 0€3 y4acTHs YeJIOBEKa;
I') IPUHLIMII YIIPABIEHUS 110 BO3MYILEHHUIO.
2. YTo sBIISIeTCS OCHOBHBIM METOJOM JIOTHKH
a) aHaJIU3 CMBICIIOBOTO COJIEPKAHUsI YMO3aKIIIOUCHUH;
0) aHamu3 GOpPMBI IOCTPOCHUST YMO3AKITIOUCHHU;
B) JI0OKA3aTeJIbCTBO OT MPOTHUBHOTO;
F) JOKA3aTCJIbCTBO UCTUHHOCTH 3aKJIHOUYCHUS HAa OCHOBEC UCTUHHOCTH ITOCBIJIOK.
3. Kakue u3 cienyrommx NpeajioxKeHU sIBISIOTCS BbICKA3bIBAHUSIMU:
a)9+2=>5;
0)3<2;
B) 4x < 2;
r)y2>0.
4. Kakue 13 cneayromux NpeioKeHUN He ABIISIOTCS BbICKa3bIBAHUSAMMU:

a) “KoanuecTBo ClI0B B 3TOM NPEUI0KEHUH PABHO CEMU
0) “Ocenp — Jrydiiee Bpems roaa’;
B) “JlJist BCAKOTO YKCiIa X CrpaBeyiuBo [X| > 07
r) “H20+S03=H2S04".
5. Uto mpexacrasiser co0oro yrBepxkacHue “a < b, a>b”:

a) TaBTOJIOTHSI;
0) mpoTuBOpEUHE;
1) KOHTPIPUMED;
I') 5KBUBAJIEHTHOCTb.
6. HeobxoaumbIM yciioBUeM 00pa30BaHUsl MHOXKECTBA 3JIEMEHTOB SBIISICTCS:

a) HaTM4Yue OOJIBIIIOTO KOJIMYECTBA OOBEKTOB;
0) HaJTMYME HECKOIBKHUX 000CO0IEHHBIX 00OBEKTOB;
B) HAJIMYKME HECKOJIBKUX Pa3HBIX 0ObEKTOB;
I') HATHYME HECKOJIBKUX O0BEKTOB, 00JIATAOIIUX OOIIUM CBOHCTBOM.
7. JloCTaTOYHBIM yCIIOBHEM 00pa30BaHUS MHOKECTBA HIIEMEHTOB SIBIISICTCS:

a) HajM4ue OOJBIIOT0 KOJIMYECTBA OOBEKTOB;

0) HaTM4YMe HECKOIBKUX 000COOJIEHHBIX 0OBEKTOB;

B) HAJIMYME HECKOJIBKUX PA3HBIX 0OBEKTOB;

') HATHYUE HECKOJIBKUX 00BEKTOB, 00JIaIal0IIMX OOIUM CBOHWCTBOM.
8. Kakoii cmoco0 3aaHusi MHOKECTB SIBJISIETCS YHUBEPCATIbHBIM;

a) 3aJ1aHue YCJIOBHBIM 0003HAYCHUEM;
0) 3a/1aHKE TIEPEUNCITICHUEM;



B) 3aJjaHK€ ¢ NOMOUIbIO AuarpaMM BeHHa;
T) 3aJlaHNE TIyTEeM yKa3aHHUs 00IIero CBOMCTBA 3JIEMEHTOB.

9. Kakoe muosxkectBo C siBisiercst 00bequHenneM MuokecTB A=[4,6,7,9} u B={2,4,5,6}:

10.

a) C={4,6,7,9,2,5};

0) C={2,4,5,6,4,7,9};

B) C={4,6};

r) C={7,9}.

Kakoe muosxectBo C siBisiercst mepeceucHreM MHOxecTB A=[4,6,7,9} u B={2,4,5,6}:

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

r) C={7,9}.

7.2.2 TlpuMepHbIii mNepeYeHb 3aJaHUH JJI51 pellleHUs CTAHJAPTHBIX

3aja4
1.

Kaxkas 3amuche cOOTBETCTBYET BBICKAa3bIBaHHUIO {7151 TOTO, YTOOBI YMCIIO ACIUIIOCH Ha 6

HEOOXO0IMMO, YTOOKI OHO AEIUI0Ch Ha 27

4.
MTOCBLIOK:

5.

Pa3HOCTB;

a) A—>B;
0) AAB;
B) A->B;
r) AVB.

. Onpenenure, Kakoe U3 CIEAYIOINX BbICKa3bIBAHUM JIOKHO:

a) “1 mpocToe YuCiIo U MPOCTOE YUCI0”;

0) “Uucno 2 4eTHOe U 3TO YUCIIO0 MPOCTOE”;
B)“2<3;22>3;22<4;,22>4",

r) “ITapmx pacnonoxeHn Ha peke Cenau 2 +3 =5,

. Kakas u3 cnenyromux nornyeckux (Gpopm sBiiseTcss IpaBUIbHOM:

a) A>B = —-AVB;

0) A>B = —-B—>—A;

B) A—>B, A= B;

r) A>B = (A->B)A(B—A).

YCTaHOBI/ITe, B KaKuX CliydasaX 3aKJIIOYCHUC SABJIACTCA JOTHUYCCKUM CICICTBUEM

a) (A>B) AC = A;
0) (A—>B) AC = C—>B;
B) A>B = —-A—>—B;

r) AAB = A—B.
Kakne omepauuu u3 mepeuncieHHbIX: 1 - oObenuHeHue; 2 — mepecedeHue; 3 —
4 —  7exkapTOBO MPOU3BEICHHE, — MOXXHO COBEPUIMTH HAJ MHOXKECTBAMH,

coctaBisitouuMu “Cnucok cTy/1eHToB” U “CHUCOK 3K3aMEHOB””:

a) BCE OTepallny;



0) l u4;
B) 1,2,3;
r) 4.
6. B KakOM OTHOIIICHHH COCTOST JIBa JTIOOBIX HATYPAJTbHBIX YHCTIA!

a) OTHOIIICHUE SKBUBAJICHTHOCTH,
0) OTHOIIICHHE CXOJICTBA;
B) OTHOIIICHHE CTPOTOT0 TOPSIKA;
') OTHOIICHHE HECTPOTOro MOPSIKA.
7. Haiitu o0bequHeHre MHOXKECTB A={},0,p,M,a} u B={3,u,m,a}.

a) {d,0,p,M,a, 3,u,M,a};
0) {},0,p,M,a,3, M, U};
B) {a};
r) {o, ™, a, ¢, 3, p, u}.
8. Haiitu mepeceueHne MHOXecTB A={3,a,M,bl,c,e,)1} U B={m,e,T,e,]J,b}. a) OTHOIICHUE

3KBHUBAJICHTHOCTH,

a) {3,a,M,b1,C,e,], M,e,T, €, I, b};
0) {3,a,M,b,C,e,JI, T, b};
B) {a,3,T,C };
r) {1, e, M}.
9. B KaKoM OTHOIIIEHWH HAaXOJATCS YHClIa a U b, CBI3aHHEBIEC 3aBUCHUMOCTBIO a2+b2=17?

a) OTHOIIICHUC 3KBHUBAJICHTHOCTH,

0) OTHOIIICHHE CXOJICTBA;

B) OTHOIIICHUE CTPOTOT0 MOPSIKA;
') OTHOIIICHHE HECTPOTOT0 TOPSIKA.

10. HaiiTu cuMMeTpHUYECKyI0 pa3HOCTh MHOXKECTB A={3,a,M,bI,C,e,71} U B={Mm,e,T,e,71,b}.

a) {3,a,M,b1,C,e,71, M,€,T, €, JI, b};
0) {3,a,M,bL,C,e,11, T, b};

B) {a,3, T, b, BI, C };

r) {1, e, M}.

7.2.3 TlpumepHblii TnepeyeHb 3aJaHUM [JIsl PellleHUs NPUKIATHBIX

3aaa4d
Bapuanr 1.

Pazpabotars cxemy yrpaBieHHs TOJABUKHOHN IIIATGOPMBI € ABYMS HE3aBUCUMBIMU
BEAYLIMMH JICKTPOABUTATEIAMU-KoIecaMu. Opranbl yInpaBleHHs: KHONKYU — “Bnepen’”,
“Hazan”, “Bpaienue mo yacoBoii ctpenke”, “Bpanienne npoTuB 4aCOBOM CTPEJIKU .

2

Bapwuanr 2.

Pa3paborats cxemy npeoOpa3zoBaHus IBOMIHON (POPMBI IPEACTABICHUS YKCIa B
JBOMYHO-JIECATUYHYIO. J{nanazon npeodpazyemsix uucen 0...30.

Bapuanr 3.

Pa3paborats cxemy ympaBieHus IeKTpoaBUrareneM oobvekrta. Llens ynpaBneHus —



BBICTaBUTh OOBEKT B LICHTPE pabovero yyacTka JBUKEHHUs. J[BUkKeHNEe BO3MOXKHO NPH HATUYUU
CHTHaJIa TOTOBHOCTH BHeUIHero mpubopa. [lonoxenne 00beKTa OTHOCUTENIBHO LIEHTpa
onpeaensercs narunkamu “Cnesa’” u “Cnpasa”. OcTaHOB IPOUCXOAMT IIPU OTCYTCTBUU
CUTHAJIOB ¢ 000uX JaTunkoB. Opran ynpasieHus — ko4 “Ilyck”.

Bapuanr 4.

PazpaboTtarh cxemy npaBieHUs TOJBMKHOM TIaTGOPMBI C TpeMsl HE3aBUCUMBIMH
99 46

BEIYLIMMU 3JIEKTPOJBUTraTENIMU-KosecaMu. OpraHsl yrpaBieHus: KHonku “Bnepén”, “Hazan”,
“Bparienue’.

Bapuanr 5.

Pazpabotars cxemy GpopMupoBaHUS MOIYIsI M ABOMYHOTO CUTHAJIA YIIPABJICHUS,
OIIpEJIENIIEMOT0 B Pe3y/IbTaTe CPaBHEHUS 3aAaromero Z u (pakTuyeckoro X CUrHaJIOB € Y4ETOM
30HBI HeuyBcTBUTENBbHOCTU N. BX0OHBIE CUTHATIBL, TOCTYMAIONIME HAa CXEMY BBIpAaOaThIBAIOTCS
I10 CIEAYIOUIUM MpaBUiaMm:

V1=|X|<|Z|+N M
1
V2=|X|<|Z|-N
. » X
V3=3nak Z Z-N Z Z+N
Bapuanrt 6.

Pa3paborats cxemy BKIIOYEHHSI-BBIKIIOUEHHS CBETHIILHUKA, TPETyCMaTPUBAIOLIYIO TPH
HE3aBHCHUMBIX MTyHKTA yrpaBieHus. Ha kak/1oM MyHKTe yCTaHOBJICH MEpeKIovaTeb Ha JBa
MOJIOXKEHHUS: TIEPEeBO/I JIF0OOT0 MepeKIItoyaTelis U3 OJHOTO MOJ0KEHUS B APYTrOoe BHI3HIBAET
M3MEHEHUE COCTOSIHUS CBETUIIbHUKA.

Bapwuant 7.

Pa3paborats cxemy ympaBiieHUs TOABHKHOM MIaTPOPMBI C YETHIPbMS HE3aBUCUMBIMU
BEAYLIMMH DJICKTPOABUTATEIAMU-KoecaMu. OpraHbl yIpaBieHHs: KHONKH “‘Brepen”,
“Bpaiienue mo yacoBoii ctpenke”, “Bpanienue npoTuB 4aCOBOM CTPENKH .

Bapwuanr 8.

Pazpabotars cxemy ¢popmMupoBaHUs 3HAaKa P IBOMUHOrO CUTHANA yIpaBlIeHUS,
OTIpe/IeNIIEMOr0 B pe3yNbTaTe CpaBHEHU 3a1ato1ero Z u akTuueckoro X CUrHaJIOB C Y4ETOM
30HbI HeuyBcTBUTEIbHOCTH N. BXOHBIE CUTHAJIBI, TOCTYMAIOMIKME HA CXEMY BbhIpaOaThIBAIOTCS
10 CJIEAYIOLIUM IIpaBUiIaM:



V1=|X|>|Z|+N AP
1
V2=|X|<|Z|-N
. » X
V3=3Hak Z 7Z-N Z Z+N
Bapuant 9.

Pa3paborats cxemy npeoOpa3zoBaHus IeCATUIHON (OPMBI IPEACTABICHUS YHCIa B
IBOMUYHYIO opmy. OpraHbl yIpaBlIeHUs: IEPEKITI0YATENb IECATKOB Ha JIBa MOJIOKECHUS U
MePEKITI0YATeNTh CIUHUI] Ha JIECSITh IMOTOXKCHHIMA.

Bapuanrt 10.

Pa3paborates cxemy ympaBiieHUs IEKTPOABUTaTeeM 00beKTa, COBEPIIAIOIIETO
BO3BpATHO-TIOCTYNATENbHbIE IBUKEHHS Ha paboueM ydacTke. Llenb qBuxkeHns — BCTaBUTH
00BEKT B LIEHTpaIbHON 30He paboyero ydactka. PeBepc aBuraresns coBepiiaeTcs py Hae3e Ha
JIEBBIN WJIM HA MPaBbI JaTYUKU KOHIA paboyero yyactka. OCTaHOB MPOUCXOAUT MO CUTHAITY
JaTYMKa TTOJIOKEHUS B IEHTpabHOM 30He. Opran ynpasieHus: Tymosep "Ilyck".

7.2.4 TlpuMepHbIii IepevYeHb BONMPOCOB /1JIsl MOATOTOBKH K 3a4eTy
1. [TonsaTue o kubepHeTuke. OCHOBHAS UJIes U OCHOBHOM MeTOT KuOepHeTHukKH. Poib

TeXHUYECKON KnbepHeTukn B coBpeMennor HTP.

2. [IlpencraBmeHne MHOTOMECTHBIX HAaOOpPOB JaHHBIX B BHJAEC OTHOIICHUH B
HepapXuuecKon CTpyKType 0a3bl JaHHbIX. [Ipumep.

3. Teopema 00 oTpuIlaHNH, KOHBPIOHKIIMH U TU3BIOHKIMH (C IOKA3aTEIILCTBOM).
4. JlekapTOBO MPOU3BEICHUE MHOKECTB U MOHATHE 00 OTHOIICHHUSIX HA MHOXKECTBAX.
5. Ilopsaok cUHTE3a TEXHUYECKHUX YCTPONCTB C UCIOIb30BAaHUEM JIOTUKH BBICKA3bIBAHUH.

6. IlpencraBieHre MHOTOMECTHBIX HAOOPOB MaHHBIX B BHJIE OTHOIIEHHWW B CETEBOM
CTpyKType 6a3bl nanHbIX. [Ipumep.

7. CiocoObl MUHUMU3AIHH JIOTHUECKuX PyHKIui. [Ipumepsr.

8. IlpeacraBieHne MHOTOMECTHBIX HA0OpPOB MAaHHBIX B BHUJEC OTHOIICHHH B CETEBOU
CTPYKTYpe 0a3bl TaHHBIX.

9. Omnpenenenue JOTUKY Kak HayKu. Llerab 1 OCHOBHON MeTO/1 JIOTUKH. 3HaUeHHUE JIOTUKU B
THOCEOJIOTHH.

10. TIpeacraBrneHue OTHOMECTHBIX HaOOpPOB JAHHBIX B BUAEC MHOXKECTB M OIEpAIH HAJl

HHUMU.



11. Jloruueckast GyHKIHS ¥ CIIOCOOBI €€ 3aJIaHUsI B BUJIE CIIOKHOTO BBIPAYKCHUS U
TaOIUIIBl ICTUHHOCTH. [Ipumeps! (hopmMan3anuy B JOTHKE BHICKA3bIBAHUH.

12. Onepanuu Hax MHOXKXECTBAMU.

13. Jlornueckuie MOHATHUS OKBHUBAJICHTHOCTH, TABTOJIOTHH U IPOTUBOPCYUHMS. WX cBs3b C
IHOHATHUEM JIOTUYECKOI'O CJIICACTBHA.

14. CpoiicTBa oneparuii HaJ MHOXKeCTBaMH. J[oka3aTenbCTBA ITUX CBOWCTB.

15. HopmanbHble U coBepIIeHHbIE (OPMBI JIOTHUECKUX BbIpaxkeHui. [IpakTruueckue
IIPUEMBI IOJy4EHUs] HOPMAIIbHBIX U COBEPLICHHBIX (hOPM.

16. [IpencraBneHre MHOTOMECTHBIX HAOOPOB JaHHBIX B BUJIE OTHOIICHUH B PEISILIMOHHOMN
CTpyKType 6a3bl naHHbIX. [Ipumep.

17. DneMeHTHl JIOTHYECKOro MPCAJIOKCHUSA - BBICKA3bIBAHUA, MPCAUKATLI U JIOTUYCCKUC
CBA3KH. HOpH,Z[OK I[eﬁCTBHH cBA30K. OTiIMyMe JIOTMYECKHUX CBS30K JU3BIOHKIIMK H
HUMIINIMKAOUU OT COOTBCTCTBYIOIINX MOHATHH B PYCCKOM A3BbIKEC.

18. Onepanuu HaJy OTHOLIEHUSIMU B 06a3aX JAaHHBIX C PEISIIUOHHON CTPYKTYPOM.
19. Teopema 00 uMIIMKaIKMHK (C T0KA3aTEIHCTBOM).
20. CpoiictBa otHomeHU#. Tunsl oTHOmEHUH. [TprmepsL.

21. ®opmasbHBINA CIIOCOO JTOKA3aTEIHCTBA JIOTMUECKOTO CJICACTBHUS C TMTOMOIIBIO TaOJIHIT
HCTUHHOCTH.

22. TlpaBwia cocTaBieHHs] OTHOIICHHMN B 0a3ax MaHHBIX C PEJSIIIHOHHOW CTPYKTYPOM.
[Tpumepsl.

23. ITonubie cucremsl cBs30k. Ctpenka [Tupca u mrpux Hleddepa.
24. Onepanuu HaJ OTHOIIEHUSIMH B 0a3axX JaHHBIX C PESILIMOHHON CTPYKTYPOH.

25. O0mme cBeneHUs O JIOTUKE MpeauKkaToB. KBaHTOpPHI OOIIHOCTH W CyIIECTBOBAHUSI.
OrpannyeHHble KBaHTOpHL. Ilpumepbl  ¢Gopmanu3anuu  yMO3aKIIOUEHUH B JIOTHKE
MIPEIUKATOB.

26. [IpencraBieHrne MHOTOMECTHBIX HAOOPOB JaHHBIX B BUJIE OTHOIICHUN B PEIISIIMOHHON
CTpyKType 6a3bl qaHHbIX. [Ipumep.

27. Tlpeamer wmaTeMaTHYECKOHW JIOTUKH. 3HAY€HWE JIOTUYECKHX IMapaJOKCOB Kak
HpI/IMepOB, OTBepI‘aIOH_II/IX CaMOOYECBUIHOCTH MECTOA0B JIOTUKHU. HpI/IMepI:I Hapa,Z[OKCOB.

28. CpoiicTBa orepaiuii HaJ MHOKecTBaMu. Jloka3aTeabCcTBa STUX CBOMCTB.

29. ®opma JTOrHYecKoro NpeayioskeH s U ero uurepnperanus. Ctporoe onpeaenaeHue
JIOTUYECKOTO CIE/ICTBUS.



30. IlonsiTHe 0 MHOXECTBE W €ro anemMeHTax. IlycToe W yHUBEpCaJIbHOE MHOXKECTBA.
CBoiicTBa ITOAMHOXKECTB.

31. KonTpnpumep B JIOTHKE BbICKa3biBaHUH. HedopmalibHOE OThICKaHNE KOHTPIIPUMEPOB.
32. Cnioco6sI 3a1anust MHOKECTB. [IpuMepsl.
33. bynesa anrebpa. CpencTBa TEXHUYECKON peasn3alliyl JJIOTHUECKUX (DYHKITHIA.

34. [IlpencraBieHHE MHOTOMECTHBIX HAaOOpOB JaHHBIX B BHJE OTHOLICHUHA B
HepapXuvecKoil cTpykType 6a3bl JaHHBIX. [Ipumep.

35. CemaHTHYecKO€ (CMBICIOBOE) CIEICTBHE, CIEJACTBUE B TEOPUM M HHTYUTHUBHOE
IIOHATHUEC JIOTHYCCKOI'O CIICACTBUA. HpI/IMepBI, ITOKAa3bIBAIOIIUEC OTIIMYUEC 3TUX CHGI[CTBHﬁ.

36. IlpencraBiieHre OTHOMECTHBIX HA0OPOB JaHHBIX B BHJE MHOXKECTB M OIEpaIliU HaJ
HUMH.

7.2.5 IlpumepHblii nepevyeHb BOMPOCOB /ISl MOATOTOBKH K IK3aMeHY
He npenycMoTpeHo y4eOHbBIM MIIaHOM

7.26. MeToauka  BBICTABJEHUSI OLEHKH TPH  TNPOBeAEHUH
MPOMEKYTOYHON ATTEeCTALUU

3a4€T C OLEHKOW MPOBOIAUTCS MO OUIIeTaM, KaXAblid U3 KOTOPBIX COIEPKHUT
7IBa BOIIPOCA U 33/1ayy B BUJIEC TECTA.

3a OTBETHI HAa BOPOCHI OMJIETA BHICTABIISIETCSL:

5 GanoB, €CIM OTBETHI HA MOCTABJICHHBIC BOMPOCHI B OWJIETE M3JIararoTCs
JIOTUYHO, TIOCIEAOBATEIbHO HW HE TPEeOYIOT OMOJHUTEIHHBIX TOSCHEHH.
JlemaroTrcsi 0OOCHOBaHHBIE BBIBOJBI. JIEeMOHCTPUPYIOTCS TUIyOOKHME 3HAHUS
0a30BbIX MOJOKEHUH Kypca;

4 Oamma, ecnu OTBETHl HA TIOCTABJIICHHBIE BOMPOCHI  HM3JIararoTCs
CUCTEMATU3UPOBAHO M IMOCJEN0BaTeNbHO. Marepuan wu3naraercs yBEPEHHO.
JleMOHCTpUpYyeTCsl YMEHUE aHaJIu3UpOBaTh MaTepuaj, OJHAKO HE BCE BBIBObI
HOCSIT aApTyMEHTHPOBAHHBIN U I0KA3aTEIbHBINA XapaKTep;

3 Oamna, ecind UMEIOTCS HapyUIEHUs B MOCIEIOBATEILHOCTH HM3JI0KEHMUS.
JIeMOHCTpUPYIOTCS TTOBEPXHOCTHBIE 3HAHMS Bolpoca. MMeroTcst 3aTpyaHEHUs ¢
BBIBOJIAMHY;

2 Oajra, eciaW Matepual HW3jaraeTcs HEeMOCJIeI0BaTeNbHO, COMBUMBO, HE
MPEJICTABIISET ONPEACIEHHON CUCTEMbI 3HAHUM;

0 6annoB, eciu 00yJarOIIUICA 3aTPYIHAETCS OTBETUTH Ha BOIIPOC.

3a BemonHeHne tecta Ha 90-100% BricTaBisieTcs 5 6amtos, Ha 80—90% -
4 oayuta, Ha 70-80% - 3 6amna, 50-60% - 2 6amna; 40-50 % - 1 6ama; menee 40 % -
0 6amos.

MakcumalibHOE KOJIMYE€CTBO HAOpaHHBIX OauioB — 15.

1. Ouenka «HeyaoBieTBOPUTENBHO» CTABUTCS B CiIy4ae, €CIH CTYJEHT
HaOpasi MeHee 7 6aJLIoB.

2. OueHka «YJIIOBJIETBOPUTEIBLHO» CTAaBUTCS B Ciy4ae, €CJId CTYAEHT
HaOpan ot 7 1o 9 6aoB

3. Onenka «Xopolo» CTaBUTCS B cllydae, eciu cTyAeHT Habpan ot 10 no



12 Gamnos.
4. Onenka «OTIMYHO» CTABUTCS, €CJIM CTYIeHT HaOpai oT 13 g0 15 6awios.

7.2.7 TlacnopT O1leHOYHBIX MaTEePUAJIOB

No KonTponupyemsbie pazaesnbl Kon xoutponupyemoit | HauMeHoBaHME OLIEHOYHOTO
/1 (TeMbI) TUCHIUTIITNHBI KOMIIETEHINH CpeacTBa
1 OnemenTtsl Matrematudeckoii  |OIK-3 TecTbl, TPOBEPOUHBIE
JIOTUKU 3aJlaHus, KypcoBas pabora
2 Cuntes noruueckux pynxmumii [OITK-3 TecTbl, IpoBepOUHBIE
3aJIaHus, KypcoBas paboTa
3 OCHOBBI TEOPHH MHOXECTB OIIK-3 TecTbl, IpoBepOUHBIE
3aJIaHMs, KypcoBas paboTa
4 CTpyKTypHBIN cCUHTE3 0a3 OIIK-3 TecTbl, MpoBEpOYHBIC
TAHHBIX 3aJjaHus, KypcoBasi paboTa

7.3. MeToauueckue MaTepuajibl, ONpeAesiiONIUEe TNPOLEAYyPbI
OlleHUBAHMS 3HAHUH, yMeHHii, HABBIKOB U (W) ONBITA IeSITEIbHOCTH

TectupoBaHue OCYIIECTBISICTCS, JUOO TMPU TOMOIIA KOMIBIOTEPHON
CUCTEMBI TECTUPOBAHHUS, JTMOO C HMCIOJIH30BAHUEM BBIJAHHBIX TECT-33JaHUA Ha
oymaxkxuoMm HocuTene. Bpemss tectupoBanus 30 MuH. 3aTe€M OCYIIECTBISETCS
MPOBEPKa TECTa JK3aMEHATOPOM M BBICTABISETCS OIIEHKA COTJIACHO METOIMKHU
BBICTABJICHUS OIICHKHU TP MPOBEICHUN MTPOMEKYTOUHON aTTECTAIUH.

Pemenne craHmapTHBIX 3amad  OCYIIECTBISETCS, JMOO TPH TIOMOITA
KOMITBIOTEPHOW CHCTEMBl TECTUPOBAHUS, JMOO C HWCIOJH30BAHUEM BBIJAHHBIX
3amay Ha OyMaxkHOM Hocutene. Bpems pemenus 3amad 30 wmuH. 3arem
OCYIIECTBIISIETCS TIPOBEpKA pEIICHHUs 3a/ad 5K3aMEHATOPOM U BBICTABIISETCS
OIICHKA, COTJIACHO METOAMKH BBICTABICHHS OIICHKHM TPU  TPOBEIACHUU
IPOMEKYTOUYHOM aTTEeCTAIIIH.

Permenne mNpuUKIaAHBIX 3alad  OCYIIECTBISETCS, JUOO TIPH IMTOMOIIN
KOMIIBIOTEPHONH CHUCTEMBl TECTHPOBAHHS, JMOO C HWCIOJb30BaHHWEM BBIIAHHBIX
3ajady Ha OyMaxHoM HocuTene. Bpems pemenuss 3amad 30 muH. 3artem
OCYIIIECTBJISIETCS TIPOBEPKA PEIICHUS 3aJad HSK3aMEHATOPOM U BBICTaBJISETCS
OIICHKA, COTJaCHO METOAWKMA BBICTABJICHUS OICHKA TP  TMPOBEICHUU
MIPOMEXKYTOYHON aTTECTAINH.

3ammura KypcoBOoi pabOThI, KypCOBOTO MPOEKTA MJIA OTYETA IO BCEM BHUIaM
MPAKTUK OCYIIECTBISIETCS COTJIACHO TpPeOOBaHUSM, MPEIBSIBISIEMBIM K padore,
OMHCAHHBIM B METOIUYECKHX MaTepuayiax. [I[puMepHOe BpeMs 3amuThl Ha OJTHOTO
ctynenta coctanisieT 20 MuH.

8 YYEBHO METOANYECKOE U HTHO®OPMALIMOHHOE
OBECINEYEHUME JUCIUIIJIMHBI)

1. CenoBa H.A. JIuckperHass MaremaTuka [ DJIeKTPOHHBINA pecypc]: yueOHoe
nocobue/DIeKTpoH. TeKCcToBbIe NaHHble.— CapartoB: Al [lu Op Meaua, 2018.—
67 c— Pexum pocryma: http://www.iprbookshop.ru/69316.html.— 3BC
«IPRbooks»

2. Vayuek C.A. Marematuueckast JJOTHKa [ DIIEKTPOHHBIN pecypc]: yueOHoe
nmocobue/ DIeKTpoH. TekcToBbie AaHHbIe.— CapartoB: A# [Tu Op Menua, 2018.—




239 c.— Pexum pocrtyma: http://www.iprbookshop.ru/69312.html.— 35bC
«IPRbooKs».

3. XKuranmoBa E.®. JluckpeTHass maremaTuka [DJIEKTPOHHBIA pecypc:

yueOHOe TmocoOue/ DJIEKTPOH. TEKCTOBbIC JJdaHHBIe.— ToMmck: Tomckuid
rOCYJAapCTBCHHBIM YHUBEPCUTET CUCTEM YIPABIICHHUS M PATUODICKTPOHUKH, DIIb
KoHTeHT, 2014.— 98 cC.— Pexum JoCTyma:

http://www.iprbookshop.ru/72088.html.— 9BC «IPRbooks»

4. Kopanéra JI.O. JluckperHas MaremaTuka B 3aJadax [DJIEKTPOHHBIM
pecypc]: yueOHOe mocoOue/ DIeKTpOH. TeKCTOBbIe AaHHBbIe.— M.: EBpazuiickmii
OTKPBITBIN WHCTUTYT, 2011.— 142 C.— Pexum JOCTyTa:
http://www.iprbookshop.ru/10660.html.— 3BC «IPRbooks».

5. Anse IO.A. JluckpeTHas MaTeMaTHKa W MaTeMaTUYeCKas JIOTHKA:

yueOHUK JJ1s By30B : gomyiieHo YMO. - Mocksa : @unHaHCchH U cTaTucTka, 2006-
365 c.

6. benoycoB A.1., JluckperHas MaremaTuka. Y4YeOHUK JJIsi BY30B.
M.: U3n-Bo MI'TY um. H.D.baymana, 2002. - 744 c.

1. CynomnnaroB C.B.. luckpetnas  maremMaruka. YueOHuUK. M.
NH®PA-M, 2005. - 256 c.

8.  Sononckuit C.B. BBeneHue B JUCKPETHYIO MaTeMaTUKy. YueOHOe
nocobue s By30B. M. : Beicm. mik., 2003. - 384 c.

Q. Hosukos @.A. JluckperHas mMareMaTuka [Js HOPOTrPaMMUCTOB.

VYuebnuk misa By3oB. CII6. ITutep, 2003. - 304 c.
10. bouapos B.A. OcHogsl oruku. M.: Kocmononuc, 1994. - 272 c.

11. Paiixens H.JL DneMeHTbl JHCKPETHOW MAaTeMaTHKU. Y4eOHoe
nocooue. Pekom. YMO. Boponex: Hayuynas kaura, 2007r. - 156 c.
12. PomanoB A.B., BacuibeB E.M. JluckpeTHble  CUCTEMBI

MHTEJJIEKTYaJIbHOTO YIIPABJICHHMS: JOTUYECKUI CUHTE3 U anmnapaTHas peaau3arus:
yaebHoe nmocooue. Boponex: BI'TY, 2009. 181 c.

13. Mauukuna E.Il. Yka3zanus no BemosHenuto PI'P «MartemaTnueckas
JIOTUKA W TEOpHUsl aJTOPUTMOBY» [DIIEKTPOHHBIN pecypc]: ydeOHO-MeTOANYECKOoe
nocobue/ Mauukuna E.Il.— DOnexktpoH. TekcToBble naHHble.— HoBOCHMOUPCK:
Cubupckuii rOCyJapCTBEHHBIM YHUBEPCHUTET TEJIEKOMMYHHKALIHUA U
nH(pOpMaTHUKH, 2020.— 45 c— Pexxum J0CTyma:
http://www.iprbookshop.ru/102143.html.— 3BC «IPRbooks»

14. Meroauueckue peKOMEHAAIMU MO BBIMOJHEHUIO KYPCOBBIX MPOEKTOB
(paboT) Mo mporpamMmaM BBICIIETO O00pa30BaHHUS — MpOrpaMmaM OakaliaBpuara,
cnenuanuteTa, Maructpatrypel / ®I'bOY BO «Boponexckuii rocynapcTBeHHBIN
TexHH4eckun ynusepcureT»; cocT. B.H. Iloueunxmna, WU.H. Kproukosa, E.N.
I'onoBuna. Boponex: U3n-so BI'TY, 2020. 10 c.

8.2 Ilepeyenb HMH(GOPMANMOHHBIX TEXHOJIOTHH, HMCIOJb3yeMbIX HPH
OCYlIeCTBJICHMH 00pa30BaTeJIbHOIO Mpouecca Mo IMCHUILIMHE, BKJIIOYast
nepeyeHb  JIMUEH3MOHHOI0  NPOrPAMMHOIO  olOecmedeHHsl, PecypcoB
UH(OPMAIMOHHO-TEJIEKOMMYHUKAUOHHOU ceTu «HTepHeT», COBpEeMEHHbIX
Nnpo¢ecCHOHANBbHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:
JInneH3noHHOe NpPOorpaMMHoe odecrnevyeHune



MicrosoftOfficeWord 2013/2007

MicrosoftOfficeExcel 2013/2007

MicrosoftOfficePowerPoint 2013/2007

MatLab

Windows Professional 8.1 (7 u 8) Single Upgrade MVL A Each Academic

CBoOoanoe IO
OpenOffice
Mozilla Firefox
Zip

OteuecTBennoe IO

Pecypchl HHPOPMAIMOHHO-TEJIEKOMMYHUKAUMOHHOU ceTH «AHTEpHE)
http://www.edu.ru/

O6pazoBatenbHbIN noptan BI'TY

https://electrono.ru

https://www.tehnari.ru/

https://ieeexplore.ieee.org/Xplore/home.jsp

https://www.sql.ru/

NudopMmanuoHHblie CIPABOYHBIE CHCTEMbI
http://window.edu.ru
https://wiki.cchgeu.ru/

CoBpemeHnnble npodeccOHANIbHBIE 0a3bI JAHHBIX
Bba3za nannbix zbMath

Anpec pecypca: https://lib.tusur.ru/ru/resursy/bazy-dannyh/zbmath

Association for Computing Machinery, ACM

Anpec pecypca: https://dl.acm.org/contents_dl.cfm

Enunblii nopraj MHHOBALMH M YHUKAJIbHBIX H300peTeHn i

Anpec pecypca: http://innovationportal.ru/

HNunoBanuu B Poccun

Anpec pecypca: http://innovation.gov.ru/

Poccranpapr. @eaepajibHOE arEHTCTBO M0 TEXHUYECKOMY PeryJTUPOBaAHUIO
H METPOJIOIUHA

Anpec pecypca: https://www.gost.ru/portal/gost/

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJAUMASA IJIA
OCYHECTBJIEHUA OBPA30OBATEJIBHOI'O ITPOLECCA

JucnuieHbIi K1acc, OCHALICHHBIM KOMIIBIOTEpaMU ¢ A0CTynIoM B IHTepHET 1
IPOTrpaMMHBIM 00€CTIeYeHHEM, HEOOXOJUMBIM JUIsl BBIMOJIHEHUS 3a/1aHUi U KypCOBOH paboTBhI.
HaTtypHble J1eKIHOHHBbIE IeMOHCTPALMHU: 00pa3Ibl JOTHUECKUX YCTPOUCTB Pa3IUuIHON


https://electrono.ru/
https://www.tehnari.ru/
https://ieeexplore.ieee.org/Xplore/home.jsp
https://www.sql.ru/
https://lib.tusur.ru/ru/resursy/bazy-dannyh/zbmath
https://dl.acm.org/contents_dl.cfm
http://innovationportal.ru/
http://innovation.gov.ru/
https://www.gost.ru/portal/gost/

CTCIICHU UHTCTpallun

10. METOAUYECKUE YKA3ZAHUSA JISA OBYYAIOLHIUXCS TTO
OCBOEHUMIO JUCHUITJIMHBI (MO4Y JIA)

[To mucrunimHe «MaTemMaTHYeCKue OCHOBBI KHOCPHETHUKHM» UYUTAIOTCS
JICKIIUH, POBOJIATCS MPAKTHUECKUE 3aHATHS, BBIMOJIHIETCS KypcoBas paboTa.

OcHOBOW M3y4YeHUsS AUCUUIUIMHBI SIBISIOTCS JIGKIMH, HAa KOTOPBIX
U3JIaraloTcsi Hanbosee CyneCTBEHHbIE U TPYAHbBIE BOMPOCHI, a TAKXKE BOMPOCHI, HE
HalIe/IIne OTpaXKeHUs B yueOHOM JUTeparype.

[IpakTuueckue 3aHATHS HaANpPaBJICHbl Ha MPUOOPETEHHE MPAKTHUYECKUX
HABBIKOB  JIOTMYECKOTO CHHTE3d. 3aHATUS MPOBOJAATCS IyTeM  pelIeHUs
KOHKPETHBIX 33/1a4 B ayIUTOPHH.

Meroanka BBIIOJHEHHS KypcOBOW padOThl H3JIOkKEHa B  y4eOHO-
MeToaudeckoM nocodusix [11,12]. BeImoaHATh 3Tanbl KypcoBOH padOTHI JTOKHBI
CBOEBPEMEHHO U B YCTAHOBJIEHHBIE CPOKHU.

KoHTponbs ycBOeHMs Marepualia JAUCIUIUIMHBI MPOU3BOJUTCS MPOBEPKOU
3aJJlaHuil 1 3aIIUTON KypCcOBOM pabOTHI.

Bun yuebnbix

. JleATenbHOCTh CTyIeHTa
3aHITUN

Jleknsa Hanucanne koHCIEKTa JEKIMH: KpaTKO, CXEMaTU4YHO, TOCJIEeI0BATEIbHO
(UKCUPOBaTH OCHOBHBIEC IOJIOKEHUS, BBIBOABI, (POPMYIHPOBKH, OOOOIIEHHUS;
IoMeYaTh BaXKHbIE MBICIIM, BBIICIATH KIIOUEBBIE CIIOBA, TepMHUHBL. [IpoBepka
TEPMHUHOB, NOHATHI C MOMOLIBIO SHIUKIIONEINM, CIIOBAPEH, CIIPABOYHHUKOB C
BBIMMCBHIBAHUEM TOJIKOBaHUU B TeTpanb. OO003HaueHue BOMPOCOB, TEPMHHOB,
Marepuaia, KOTOPbIE BBI3bIBAIOT TPYIHOCTH, TIOMCK OTBETOB B PEKOMEH1YyEeMOM
autepatype. Ecnu camocTosTenbHO He ynaercsi pa3oOpaThcsi B MaTepuale,
HeoOxomuMo cOopMyTUpPOBATH BONPOC M 3a7aTh MPEMOJABATEII0 HA JICKIHH
WJIY HA IPAKTUYECKOM 3aHATHH.

[Ipaktnueckoe |KoHCTIEeKTHpOBaHHE PEKOMEHIYEMBIX HCTOUYHUKOB. PaboTra ¢ KOHCIEKTOM

3aHATHE JEKUUH, TMOATOTOBKA OTBETOB K KOHTPOJBHBIM BOINPOCAM, IPOCMOTP
peKoOMeHyeMoi Jireparyphl. [IpocnymuBanue ayauo- M BHUACO3AIMUCER II0
3aJJaHHOI TeMe, BBIIIOJIHEHUE pacueTHO-TpapUUECKUX 3aJaHui, peleHne 3a1a4
110 AJITOPUTMY.

Camocrosrenst [CamocTosiTensHasi paboTa CTYAEHTOB CHOCOOCTBYET TIIyOOKOMY YCBOCHUS
as pabora [ygeOHOro  MaTepuajla M  Pa3BUTHIO  HABBIKOB  CaMOOOpa30BaHUSI.

CamocrosTenbHas paboTa MpeanogaraeT ciaeIyloIue COCTaBIsAIOIINeE:

- pabora c Tekcramu: Yy4eOHUKaMH, CIPAaBOYHHKAMH, JOHNOJTHUTEIHHOM

JUTEPATypOi, a TakKe NMpopaboTKa KOHCIIEKTOB JICKLIUH;

- BBIITOJTHEHUE JOMAITHHUX 3a/IJaHAN U PACUeTOB;

- paboTa HaJl TeMaMU JIJIsl CAMOCTOSATEIBHOTO U3YUCHHUS;

- ydacTue B paboTe CTy/I€HUYECKIX HAyYHBIX KOH()EPEHIINH, ONMMITHAT;

- IOJITOTOBKA K MMPOMEKYTOYHOH aTTECTAIUH.

[TogroroBka k [['OTOBUTBCS K MNPOMEXKYTOUHOW AaTTECTALMU CIEAYEeT CUCTEMaTU4YECKH, B
MIPOMEXKYTOUHO [TeueHue Bcero cemectpa. MHTEHCHBHash MOJArOTOBKA JOJDKHA HAuaTbCs HE
W aTTecTalMy |NO3JHEe, YeM 3a MEeCAL-NoJTOpa A0 MPOMEXKYTOYHOM  aTTECTaluu.
[Mocnegauerpu nmHs >PQPEeKTUBHEE BCETO HCIOJIB30BaTh IS MOBTOPEHUS H
CUCTEMaTHU3allM1 MaTepHaa.




Pexomenpamnuu a1 caMOCTOSITEIBHOM PaOOTHI CTY/ICHTOB

IMpU U3YUYCHUU HCKOTOPBIX TEM JHUCHUIIIIMHBI

Jloruyeckue TOHATHS JIKBHUBAJEHTHOCTH, TABTOJOTMM M _mpoTuBopeuus. I[Ipu
U3YYEHUU TEMBbI CIEAYeT YSICHUTh, YTO pacCMaTpUBaeMble MOHITHS MAaTEMaTHUECKON JIOTUKU U
uX (opMarbHBIE ONpPENENICHUs BBITEKAIOT W3 TOHSTHUS JIOTUYECKOTO CIENCTBHUS, KOTOPOE
SBJISIETCS KJIIOYEBBIM MOHITHEM JIOTHKU.

Heo0OxoaumMoe M J10CTATOYHOE VCJIOBHSL CYNIeCTBOBAHUS MHO:kecTBa. IlycToe m
YHHBepcaJbHoe MHOkKecTBA. [Ipy n3ydeHun TeMsl cieayer noaoopath COOCTBEHHbIE IPUMEPHI
HAO0OpPOB OOBEKTOB, SBISIONIUXCS U HE SBISIONIMXCS MHOXXecTBaMu. HeoOXoauMo HayduThCs
OTepupoBaTh C AaOCTPaKTHHIM TIOHATHEM YHHMBEPCYMa, YIOOHBIM Tpu  (GopMaIbHBIX
peoOpa3oBaHUSIX MHOXKECTB.

JelicTBUA HAl OTHOMIEHUAMU. KiTI0OUeBbIM NMOHATHEM HTOW TEMBI SIBJIAETCS IOHUMAaHHE
TOTO, YTO OTHOIICHHS — TAaKHE K€ MHOXECTBA, KOTOPbIE OBLIU PAacCMOTPEHBI paHee, HO C TeM
OTJIMYMEM, YTO OTHOUICHHE SIBJIIETCS HE OJHOMECTHBIM, & MHOIOMECTHBIM MHOXXECTBOM, T.€.
MPEJICTaBIsIET COO0K0 XOpOIIO HM3BECTHYIO (hopMy TpelcTaBieHHs HAOOPOB JAaHHBIX B BHJIE
TaOnuIel. PeKOMEHIyeTcsl MPOCMOTPETh MaTepuall CISAYIOIICH TeMbl, MOCBAMEHHON 0azam
JTaHHBIM, U YOSIUTHCS B TOM, YTO OTHOIIICHUE SIBISICTCS [ICHTPAIBHBIM MMOHATHEM PEISIIHOHHBIX
CTPYKTYp COBPEMEHHBIX 0a3 JaHHBIX.

CocTaBjieHHe JIOTMYeCKHX BbIpaKeHWii W uX uHTepnperanus. [Ipuémbl 10Ka3aTeJILCTB
JIOTHYECKOI0 CJ1e/ICTBHUS.

IIpumepl. BrickassiBanue ,,7 KpaTHO 2” umeeT GopMy, peaIr30BaHHYIO JIEMEHTAPHON
dbopmyroit A.

IIpumep?2. BrickaspiBanue ,,Ecim 7 xpatHo 2 u 7 kpatHo 3, To 7 KpaTHO 6” uMeeT
dbopmy, peann3oBaHHYIO clokHOU Gopmynon A & B — C.

[Ipumep3. B pe3ynbpraTre, MOCTPOEHHOE Ha MNPEABIAYIIUX  BBICKA3bIBAHUIX
YMO3aKJIIOUCHHE

,Bcim 7 kpatHo 2 U 7 KpatrHo 3, TOo 7 KpaTHO 6; 7 KpaTHO 2 W 7 KpaTHO 3,
clleZIoBaTeNbHO, 7 KpaTHO 67 mpumet popmy

A&B—>C,A&BEC.

ITpumep4.
PaccmoTrpuM ymo3akitoueHue

,,J[IpsiMast a mapaienbHa mpsAaMoii b; mpssmas b mapasrenbHa npsMoii ¢; clie0BaTeabHO,
IpsIMBIE A U € TApAJIENIbHbI .

BBens mapametpsi:

A — ,,ipsiMasi a mapajuielibHa mpsimMoii b”;

B — ,,mpsimas b nmapaniensHa npsmoii ¢”;

C — ,,ipsAMbIE a U ¢ TTapaJUIeIbHbI,

oJIyduM (POpMy YMO3aKITFOUCHUS

A,B I;?C.
[TonGepem Takyro HHTEpIIPETAIUIO, YTOOBI opMyIbl A U B Obutu nctuaHbIME, a C
JIOKHOM:
A —,,3 > 2” — BbICKa3bIBaHUE UCTUHHO (COKPAIICHHO ,,1”);
B —,,5> 1" — BrICKa3bpIBaHHE UCTUHHO;
C —,,6 < 4” — BpICKa3bIBaHKE JIOKHO (COKPAIIEHHO ,,J1") .
Takum oOpazom, yranock mogoopaTh KOHTPIPUMED

A B E|C




1 000CHOBATH BBIBOJ] O TOM, YTO MPHU JaHHOM criocode ¢popmanuzanuu dopmyna C He creayer
JIOTHYECKH U3 A U B, T.e. yMO3aKiIIoOueHUE HE SBISIETCS IIPABUIIbHBIM.

BaxxHo oTMETHUTD, YTO eciii Obl IPU BBISIBJICHUH (POPMBI YMO3aKIIIOUEHUSI HAMH ObLT
YYTEH ONpe/ICICHHBII TUIT OTHOLICHUS MEXY NPSAMBIMHU a, D 1 ¢ (MX mapaienbHOCTh), W
OTHOIIEHHE CTPOrOro HEPaBEHCTBA BO BTOPOM BapuaHTE MHTEPIPETALIUH, TO MbI ObI MepeluIn Ha
6osee TIyOOKHH ypoBEHb (hopMaTU3alliK, YYUTHIBAIOIINNA BHYTPEHHIOIO CTPYKTYPY
BbICKa3bIBaHUH. Takas popmanuzanus aBIsSeTCsS IPEIMETOM JOTHKU IPEIUKATOB, U BHIBOJ O
NPaBUIBHOCTH WM HETPaBMIIBHOCTH PACCMAaTPUBAEMOTO YMO3AKIIOUECHHUS B 3TOM JIOTHKE MOXKET
0Ka3aThCsl YK€ MHBIM.

IIpumep S.

,Ecin 7 kpatHO 2 U 7 kpaTHO 3, To 7 KpatHO 6; 7 KpaTHO 2 U 7 KpaTHO 3,
clIeZIoBaTeNbHO, 7 KpaTHO 67 ¢ hopMoit

A&B—->C,A&BFC.

J1J1s 5TOr0 yMO3aK/II04eHUs [1000paTh KOHTPIIpUMEp He yaaeTcs. Bece monbITku caenaTh
dopmynsl A & B — C u A & B uctunnbiMy, a popmyiny C J0XKHON IPUBOIAT K
POTUBOpEUMIO: UCTUHHOCTh A & B — C HeBo3MOXHa Npu UCTUHHOCTU A & B 1 nokHOCTH
C. D10 CBUIETENBCTBYET O TOM, UTO KOHTPIPUMEP HE CYILIECTBYET, U pPACCMaTPUBAEMOE
YMO3aKJIIOUECHHUE SIBJISCTCS MPaBUIIbHBIM.

[Ipumep 6.
VYMo3zakiarouenue u3 npumepa 5. Tadauia UICTUHHOCTA UMEET BUI;

E
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AHanmuzy momjiekaT CTOJObI, coAepKalme 3HadeHus: GopMyn MOCchUIoK (8 1 9) u dhopmysbl
3axiouenus (1). Hu B ogHO# cTpoke HET KOMOMHAIMH, B KOTOPOH (hOpMyIIbl MOCHUTOK UCTUHHBI,
a (dopMmyna 3akIIOYEHHS JIOXHA; 3HAYUT, KOHTPIPHUMEpP HE CYIIECTBYET M YMO3aKIIOUEHHE
IpEJCTaBIsIeT COO0I0 OTHOIIEHUE JIOTHUECKOTO CIIEJCTBUS, T.€. SIBJISCTCS MPaBUIIbHBIM.

JIOCTOMHCTBOM PacCMOTPEHHOTO METO]a 00OCHOBAHUS JIOTHUECKOTO CJIECTBUS SIBISETCS
ero ¢opManbHBIA XapakTep, MO3BOJSIOMIMN 3aBEPUIMTh aHAIU3 (OPMBI YMO3AKIIOUEHUS 32
KOHEYHOE YMCJIO I1aroB.

IlpaBuja BbINOJHEHUS JOrHYecKHX omnepauuid. Haxo:xxaeHue HOPMAJbHBLIX H
COBepIIEHHBIX (DOPM JIOrHUYECKHMX BhIPAKEHMIA.

[Ipumep 1.

CoBepIieHHYIO 1.H.(). MOKHO TIOCTPOUTH, UCXOS U3 TAOJIMYHOTO 3a1aHus PyHKITUN
CIEeYIOIUM 00pa3oMm.

Jns xaxmoro Hadopa S=(S1,S,...,Sn) Takoro, uro (S1,S,,...,S,) = 1, cocraBisiercs

BBIPOKCHUE X;'X37...X[", U 3aTE€M BCE MOJIYYaOIINECs KOHBIOHKIIMN COSUHSIOT 3HAKOM
JN3BIOHKIINHL.

Hanpumep, moctpoum coBepuieHHyo A.H.¢. 1t Gynkuuu f(X1,X2,X3), 3a1aHHYIO
HYDKETTPUBEIEHHOM Ta0II.



Tabnua HCTUHHOCTH JUIsE HEKOTOPOH 33JJaHHOM JIOTHUECKOW (DyHKIIUU

X1 X2 X3 | f(X1,X2,X3)

0 0 0 1

0 0 1 0

0 1 0 0

0 1 1 1

1 0 0 0

1 0 1 0

1 1 0 0

1 1 1 1
[To cooTHOMIEHUIO

f(X,, X000 X)) =V xflx;_‘?...xﬁn
I10 BCEM G
f(o)=1
uMeeM
(X1 X510 X3) = Xq Xy X3V Xy X5 X3V X1 X5 X5
[pumep 2.
Ecmu dynukius f(X1,X2,...,Xn) HE paBHa KOHCTaHTE 1, TO €€ MOKHO Iepenucarh B hopme
f(x, X0 0X) = A xflvxgzv...vxﬁ".
10 BCEM G
f(c)=0

Ota Gopma Ha3bIBAETCS COBEPUICHHON KOHBIOHKTUBHON HOpMaIbHOM (hopmoii
(coBeprieHHO K.H.().) QYHKITUH.
Jns dynkuuu, npuBen€HHON B mpumepe 1:

f(x1: X510 X5) = (XV XV X3)(X1V X V X3) (X1 V X,V Xg) -
(X1 V XV X3)(Xg V X V X3).

[pumep 3.
[Toctpoum coseprennyro K.H.¢. 11t pyrkuu f(X1,X2) = X1@X,. Ucnons3ys mpumeps! 1
1 2 MOXKEM HalucaTh, 4TO

f(x,, x,) =F, =X VX)) A (X1 VXy).
TloaHbBIE CHCTEMBI JOTHYECKUX CBA30K. PopMain3aiys JOTHYECKUX BBIpAXKEHUN B
pa3JanYHbBIX 0a3ucax.

[pumep 1.
Cucrema OyneBbIX QyHKIMI XX, X1V X5, X ABIAETCA IOJHOM; 5TO CIEAYET U3 TOTO,

YTO JJI KOKI0U (DYHKIIMH MOYKHO IMOCTPOUTH COBEPIIEHHYIO JI.H.(). HJIK COBEPIICHHYIO K.H.(.,
T.€. popMyiy, B KOTOPYIO BXOAST TOJIBKO KOHBIOHKIINS, TUIBIOHKINS U OTPULIAHHE.

Hpumep 2.
Cucrema Oynesbix QyHKIMH XX, ,Xq HOJIHA, TAaK KaK MOJIHA

cucreMa X1X9,X1V X9,X1 H X1V Xy =Xq Xp-
ITpumep 3.
Cucrema X1V X,,Xq IIOJIHA, TaK KaK IIOJIHA CHCTEMa X1Xo, X1V Xy, X{ H

XlXZ = X1VX2.

[pumep 4.
Cucrema X1Xp, X1@Xp noHa, Tak Kak X; = X;@1, a cucrema x;X,,X; ABIACTCS IOJHOM.



BrI1BOIBL.
Jst Toro, yToOBI cucTeMa OysIeBbIX (PyHKITUI
{f(X11,X12, ... X1p1), F(X21,X22, ..., X2p2), .., F(Xs1,Xs2, ..., XsPs) }
ObLIa MTOTHOM, HEOOXOIUMO U TOCTATOYHO, YTOOBI OHA cojieprkajia (PYHKIUIO, HE COXPaHSIONIYIO
0; hyHKIHIO, HE COXpaHSIONIYIO |; HECAaMOBOWCTBEHHYIO (PYHKIIHNIO; HEMOHOTOHHYIO (DYHKIIUIO;
HEJTMHEHHYIO () YHKIIHIO.

CHHTE3 TeXHUYECKUX YCTPOHCTB, BLINOJHAIINX JOrHYecKue PyHKInu.

IIpumep .

Cursan aBapuitHOr0 OTKJIFOUEHHS KOTJIa BEIPa0aThIBAETCsl IPU OJTHOBPEMEHHOM BBIXOJIC
temreparypbl T u naBieHus P 3a mormyctumsbie peaessl, JTH00 MPU OJHOBPEMEHHOM
HEJIOMYCTUMOM TOBBIIICHUH TeMIepaTyphl T ¥ CHIDKEHUHU YPOBHSI BOIbI H, a Takke mpu
HEJIOIYCTHMOM CHW)KCHUH YPOBHS BOZBI IIPU HOpMabHBIX T 1 P.

CoctaBuM JIOTHYECKYIO (PYHKIHUIO N0 €€ BepOaIbHOMY ONMCAHHIO:

A(T,P,H=TPvTHv T PH.

[TpoBepum €€ MpaBUIIBHOCTH C MOMOIIBIO0 TAOJIUIIBI HCTUHHOCTH.

ITo cocraBiienHOM TabnuIle MoydaeM (PyHKITHIO

A(T,P,H)= T PHvT PHVIP HvIPH=

= PHVTP,

SIBJISIIOLLYIOCS. DKBUBAJIEHTHON UCXOIHOM.
Peanusyem cxemMy HENOCPEACTBEHHO 10
IIOJIy4eHHOMY MaT€MaTH4E€CKOMY OIUCAHUIO.
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==l =1 =]
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Munumusanus J0ru4eckux GyHKIHU.

ITpumep 1.

Cokpaménnyro 1.H.¢. pyHkuuu f(X1,X2,...,Xn) MOKHO MMOIYIUTh U3 COBEPIICHHOW J.H. (.
dynakuun f(X1,X2,...,Xn), IPEMEHsS Bce BO3MOKHBIEC ONIEpPaLlH HETIOJHOTO CKIICUBAHUS, & 3aTeM
OTepaIMH TTOTIIOICHHS.

[Toctpoum cokpariénnyro 1.H.¢. pyakmun f(X1,X2) = X1—>Xo.

HNmeem

F(X10 X5) = Xy X0 V X X5V X X = X Xo V X X V XV X Xy =

=X XV XXV XV X X VX = XV X,
Merton nosmy4yeHuss MUHUMAJIbHBIX 1.H.().COCTOUT B CIETYIOLIEM.
1. JI7st KaXKI0Tr0 MPOCTOr0 UMIUIMKAHTA COKPAIEHHOH J.H.(). IPOBEpUTH, BXOJHUT OH B
A0p0 WK HeT. OTMETUTD HESIIEPHBIE UMIUIMKAHTBHI.



2. IIpoBepuTh U1l OTMEYCHHBIX MPOCTHIX UMILTHKAHTOB BBITOJHEHUE CIICACTBUS U3
TeopeMsbl. [IpoCcThie MMITTMKAHTEI, JJ11 KOTOPHIX BBIIIOIHEHO CIIEICTBUE, YIAIUTH U3
COKpaImEHHON 1.H.(].

3. IIpoBepHUTh BO3MOKHOCTh yIAJICHUSI OCTABIINXCSI OTMEYEHHBIX KOHBIOHKIMH. N3
MOJYYEHHBIX TYMHKOBBIX A.H.(). BHIOpATh MUHUMAJIBHYIO A.H.(}.

[pumep 2.
Haittn munumansHyio 1.H.Q. mis paHee paccMmorpeHHor Gyakmmm f(Xq,Xo,...,Xn),

3a/IaHHOM B BHJIE COKpAEHHON A.H.(.:
f(X1, X9, X3,X4) = X9 X4 VXq Xg VXXV X9X3X,V Xg X3X4V Xq X X3.
1. Haxogum simpo dynkiuu f(X1,X2,...,Xn); OHO COCTOMT M3 MPOCTHIX HMMIUTMKAHTOB

x_2 x_4 U X;X, (cM. mpumep 1).OT™MeTuM B COKpaEHHOM 1.H.¢). HEAJepHble UMITUKAHTBHI.
X2 XgV X1 Xg VXXV XXXy V Xy X3XgV Xy X2 X3+

2. Cpenn OTMEYEHHBIX IPOCTBIX MMIUIMKAHTOB HAalAEM YIOBIETBOPSIOIINE CIEACTBHIO

u3 teopembl 8. TONBKO MMIIIMKAHT X; X, YAOBJIETBOPSET 3TOMY CIEACTBUIO - CM. IIpUMeEp 2.
VY nanum ero u3 cokpaméHHon 1.H.¢.; nmeem
Xo XaV X1 X5V X X3Xg v Xy X3 Xg V X1 Xy X3

3. B nonmyuenHoit 1.H.¢. Oynem onmyckaTh HEKOTOPbIE OTMEUEHHbIE UMIUTMKAHTBI JI51
TOT0, YTOOBI MOTYYUTh MUHUMAJIBHYIO 1.H.(). MOXXHO yJaluTh CIEeIyIOIUE MTOAMHOXKECTBA
UMILIMKAHTOB:

XoX3Xas X1 X3Xq1 Xg Xo X3

X5 X3X40 X1 X3 X4 5

X X3X410 X1 X5 X35

X; X3X41 Xg X5 X3+

Ecnmu ynanuts (X2X3X4,X_1X3X4,X_l X_2X3), MOJTYYUM J.H.(., HE MPECTABISIONIYIO
byukmuio f(X1,X2,...,Xn), T.K. Ha Habope (0111) sTa hyHKIMS paBHA eAMHUIIE, A I.H.(.

Ecmu ymamute (X5X3Xy4,Xq1 X3Xy ), HOOy4uM A.H.Q., HE NPEACTABIAIONLYIO (DYyHKIMIO
f(X1,X2,...,Xn), T.K. ©Ha w©Habope (0111) ora ¢QyHKIUMS paBHa eauHHUIe, a I.H.Q.
X9 Xy VXXV X1 X9 X3 - HyJI1O.

Ecimm  ymamute  (X,X3Xy4,Xq X9 X3), TO TOIYYdM  MHUHMMAJbHYIO  J.H.Q.
paccMaTtprBaeMoi (PyHKIIUH.

Onepanyu HaJ MHOkecTBaMu. CocTaBJieHre OTHOINEHWH HA MHOKECTBaX.

[Ipumep 1.

IMycts A= {1,2,3} uB = {5,6,7}. Torna C = AuB ={1,2,3,5,6,7}.

[Tpumep 2.

IMyers A = {1,2,3} uB = {2,5,6}. Torna C = AUB = {1,2,3,5,6}, mpuuém s1eMeHT 2
BXOJUT B 00bennHeHue C TOJIbKO OJUH pas.

[Ipumep 3.

ITycts Tenepp A = {1,2,3,4} u B={2,3}. Torma C = AUB = {1,2,3,4}. DTOoT ipumep
COOTBETCTBYET ciiydaro, korna B A, Benencreue yero C=AUB=A.

[Ipumep 4.

[Tycte A= {1,2,3} u B= {5,6,7}. Torna C = AnB = J, nockoiibky MHOXKecTBa A 1 B
HE TepeceKarTCs.

IIpumep 5.




IMycte A = {1,2,3} u B = {2,5,6}. Torna C = AnB = {2}.

ITpumep 6.

ITycts Teneps A = {1,2,3,4} u B= {2,3. Torga C = AnB = {2,3}. OToT npumep
COOTBETCTBYET ciydaro, korna B A, Benencreue uero C = =ANB = B.

[Tpumep 7.

B 6purage 10 kaMeHITUKOB, 6 MITYKATYpOB U 3 -6
MEeYHUKA, MPUIEM BCE TICYHUKHU SBIISTFOTCS IKI=10
KaMEHITMKAMH U IITyKaTypamMu OJHOBPEMEHHO.
CKOJIBKO BCETO YeJIOBEK B Opuraze?

Ecau MHOXECTBO KAMEHIITUKOB 0003HAYUTh

gepes K, a MHOKECTBO IITYKaTypoB uepes S, To u3 IPI=3
yCJi0BUs 3aJa4 OYCBUHO, YTO MHOXKXCCTBO IICYHUKOB I/ITI]'[IOCIDEILII/ISI P CIICHA
P o0pa3oBaHOo mepeceueHUeM BhIIIEYKAa3aHHBIX 3a/1a491

MHOKECTB, T.¢. P = KNS (puc.).

Torna Bcero B Opurane U HacuuthiBaercs |U|[=|KUS|=|K| + +|S| - | KNS| = [K| + |S]| - |P|
=10+6-3=13 (»en.).

[Ipumep 8.

IMycts A= {1,2,3} uB={2,5,6}. Torna C = A\B = {1,3}., 1.e. B pasnocts C BOIUIH
TOJBKO T€ DJICMEHTHI, KOTOPBIC MIPHHAIICKAT MHOXKECTBY A, HO HE MPHHAIJICIKAT MHOXKECTBY B.

ITpumep 9.

[Myctb Temeps A = {1,2,3,4} u B= {2,3. Torma C = A\B = {1,4}.

ITpumep 10.
[Tycte U — MHOXECTBO apaObckux 1udp, a MHOkecTBO A={5,6,7}.Tormna

C=A=U\A={0,1,23,4389}.

[pumep 11.

IMycts A= {1,2,3} uB= {5,6,2}. TornaC= A = B ={1,3,5,6}.
B tom cnyuae, ecru A=B,ToC=A =~ B =3.

[Tpumep 12.

ITycts Teneps A = {1,2,3,4} uB={23}. Torma C=A = B =A\BUB\A =
=A\B U = A\B = {1,4}.

[Tpumep 13.

IMycte Ha  nmexapTroBoMm  mpom3Benenuun MHOkectB A = {1,23} u B = {2,5}
TpeOyercsi BBIOpATh TOJNBKO TE Maphl YHCEN, B KOTOPBIX MEPBOE YHUCIIO & MEHbIIIE BTOPOro b,
T.e. 4YTOOBI BHIOpaHHBIC Mapbl 00Janau cBOWCTBOM a<b, mim, mHaye, yToObI aTpuOyTHl & U D
ObuTH CBsi3aHbI oTHOMICHHEM a<b. Tpebyemoe moAMHOKECTBO (OTHOIIEHHE) UMEET OOIIHI BU/T

R(a,b) = {(a,b): P(a,b)} = {(a,b): a<b}.
Ecnu Bocmonb30BaThCs MOTHOM 3aMUCHIO J€KapTOBa MPOU3BEICHUS
AxB = {(1,2);(1,5):(2,2);(2,5):(3,2):(3,5)}
TO TpeOyeMoe MOAMHOKECTBO R MOIydInTCsl Kak OYeBUIHAS BEIOOpPKA
R={(1,2);(1,5):(2,5);(3,5)}-
[Ipumep 14.
OTtHo1eHHE
R(xY) ={(xy): y=x*, xeR,yeR}

HpeHCTaBHHeT CO6OI‘O I/ISBCCTHy}O q)yHKuI/IIO y:X , ONPECACIICHHYIO Ha BECILICCTBECHHOU MJIOCKOCTH KOOPAUHAT.

IIpoexTHpOoBaHMe 023 JAHHBIX C PeJANHOHHON CTPYKTYPO.

JlanHas Tema SIBASETCS TEMOW, MOATOTABIMBAIOIICH K padOTe C MakeTaMH MPOTPaMM,
peanu3yomuX pesHoHHbIe CTPYKTYphl 06a3 maHHbIX Ha DBM. IlosTOoMy riaBHOE BHHMaHUE
cleyeT yIensaTh He PYYHBIM MpHUEMAaM CHHTE3a TaKuUX CTPYKTYp, a OOIIMM MpaBHJIaM HX
MOCTPOCHHUSL, 00ECTIEYMBAIOIUM (POPMHUPOBAHUE PENILIUMOHHBIX CBSI3EH.

ITpumep.
Pa3pabotaem y4eOHYIO CTPYKTYPY PEISLIMOHHOM 0a3bl JaHHBIX “‘bubanoreka’.




OOmuii coctaB 0a3bl JAHHBIX:

Ne ornena;

Ha3BaHHUE OT/CIA;

TenedoH oT/eNa;

dbamMuHs 3aBeAYIONIETO OTIACIIOM;

Ne ypuraTenbCcKoro OUIIETA;

bamunus yuTaTens;

aZipec MeCTa KUTEIhCTBA YUTATEIS;

MECTO PabOTHI UUTATEIS;

YHCJIO MOCEIIEHUH OTIEJIOB KaXKIbIM YUTATENIEM.

dopmupyem Tpu oTHomeHus: R1 —“Otnensr”, R2 -“Uurarenn”, R3 — “Ilocemenus”.
R1 - “Ornensr”

Ne oTnena || Hassanue otnemna | Tenedon ornena | damuing 3aB. OTIEIOM

R2 — “Yurarenun”

Ne yur. damunna
omieTa yuTATeNs Anpec unrarens MecTto paboTsl unTaTeNs
- [IEHUS
R3 - “Tlocemenus”
Ne yur. }
6iIeTa Ne ornena YucIio moceneHuit

O6mme arpubytel R11-R32, R31-R21 obGecneunBaioT BOSHUKHOBEHHE PEISIIMOHHON
CTPYKTYpHI. [IBOMHBIMU JIMHUSIMU BBIICTICHBI KITFOUEBBIC aTPHOYTHI KaXI0T0 OTHOIICHHUS.
PaccmoTpuM mpuMep BBITIOTHEHUST 3alpoca B COCTaBJICHHOW 0a3e maHHBIX: “CKOJIBKO
nocemennii oraena Nel cmemnan unTaTeilb ¢ OmIeToM Ne5, Kak Ha3bIBAETCS OTOT OTHAEN U Kakas
dbamunus y unrarens?”.
1. Bemmosinum nexaptoBo npousseneHne R2xR3mo croiictBy Ne ynr. 6unera =5:
R4={(r2,r3):r21=r31=5}.
2. CnenaeM BBIOOPKY M3 TIOTY4EHHOTO OTHOIICHHS 110 NeoTmena=1:
R5={r4:r45=1}.
3. OcymiectBuM aekapToBo npousseaeHue R1 Ha RS no cBoiictBy Neotnena=1:
R6={(r1,r5):r11=r55=1}.
4. Onpenenum mpoekuuu R6 Ha HE0OXOAUMBIE IJIst OTBETa aTPUOYTHI:
R7={prsR6,prsR6,pr,R6,proR6}.
[Tomyunnm oTBeT B hopme:
R7 — “OtBer Ha 3anpoc”

Ne ypr. damunusa

Hassanue otnemna Yucno nmoceneHun
ouiera YATATENS




JIMCT PETUCTPAIIMY U3MEHEHUIA

No
1/

IlepeueHb BHOCUMBIX U3MEHECHUH

JlaTta BHECEHUS
W3MEHEHUH

Iloamuce
3aBEIYIONIETO
kadeapoi,
OTBETCTBEHHOMH 3a
peamm3zanuio OITOIT
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