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1 Ilesm ¥ 3272494 OCBOEHMSI AU CHUTLIHHBI
1.1 Ilean ocBO€HUS JUCIHUILIHHDI.

Lenbto u3yyeHUs AUCLHUIUIMHBI «/IMCKpETHBIE MaTEMaTHUECKHUE CUCTEMbI» SBIISETCS 3HAHUE
OCHOBHBIX JHCKPETHBIX MOJENeH, NPUMEHSIEMBbIX B MNPO(ECCHOHAIBLHOW JAEATEIFHOCTH
cooTtBercTBUU ¢ DepepanbHbiM ['OCYyaapcTBEHHBIM 00pa30BATENBHBIM CTAaHAAPTOM BBICHIETO
oOpazoBanusi P® wu sBnsercs oaHON #3 0a30BBIX TUCHUIUIMH, HW3y4aeMbIX CTYICHTaMU
cnenuanbHocTh 09.03.03 «[Ipuknagnas uHPOpMATHKaY.
1.2 3aga4yu AUCHMILINHBIL.

3ajauM M3Y4YEHMs] JUCLMIUIMHBL COCTOSIT B IPUOOPETEHUM HABBIKOB pabOThl C  SI3BIKOM
MaTeMaTH4eCKOH JOTHKH, (yHIaAMEHTAIbHBIMHA AUCKPETHBIMH MOJICIISIMHU, @ TaK)Ke CBOWCTBAMHU
00BEKTOB TUCKpeTHOW mpupoabl. CylliecTBEHHOE 3HAUYE€HHWE UMEET M3Y4YE€HHE METOJI0B padOoThI
JUCKPETHBIMH M KOMOWHATOPHBIMU OOBEKTaMH, IIOJIyY€HHUE HABBIKOB MPOEKTUPOBAHUS U
WCIIOJIb30BAHUS JTUCKPETHBIX OOBEKTOB s 3ahad 00paboTKU HHGPOpMAIUH, JOTHYECKOrO
aHaliM3a W TpuUHATHS pemieHud. [IporpamMma BKJIIOYAaeT U3Y4YEHHE CEMAHTUYECKUX U
CTaTUCTUYECKUX CBOMCTB JIUCKPETHBIX OOBEKTOB U CUCTEM.

1.3 MecTo AucuMIJIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHON MPOrPaMMBbI.

VYyebnast aucruiuinHa «J{UCKpeTHbIe MaTeMaTHYeCKUE CUCTEMBI» OTHOCHUTCS K 0a30BOM
gactu brnoka 1 «/lucummmnsl (Momynn)» ydeOHoro 1uiaHa. E€ copeprkaHue COOTBETCTBYET
KypcaM MaTeMaTHYeCKOT0 W €CTECTBEHHO Hay4dyHOTo IWKIoB. OHa BKIOYaeT (opmaiabHBIC
ONMCaHUsI W HEOO0X0IUMOe TeopeTndeckoe oOOCHOBaHUS (YHIAMEHTAIBHBIX MOJENEH |
METOJIOB, MCIIOJB3YEMBIX MPH M3YUYCHUH TUCIUIUIMH MPOTPAMMHUCTCKOTO IMKIA, OOecTieunBast
dbopMupoBaHre OOMIMX MPEACTaBICHUSIX OO0 OCHOBHBIX JIOTHYECKHMX MOJENIAX U METoJaXx,
HCIOJIb3YEMBIX B PA3JIMUHBIX pa3zesiax COBpEMEHHOW MareMaTHKu U nHGopmaTuku. [Iporpamma
COCTaBJieHa Ha OCHOBE (hefepallbHOTO TOCYIapCTBEHHOTO 0OO0pa30BaTEIbHOrO CTaHAapTa IIOo
HampaByieHHo noarotoBku Ilpuxinagnas uHpopmaruka. J{MCHUIUIMHA UCHOIB3YET PE3yJabTaThl
m3noxenus ydeOHoro kypca b1.0.11 OcHoBBI mporpamMmupoBaHus. Pe3ynbraTbl W3ydeHUs
MPUMEHSIOTCS B W3y4YECHUH JTUCLMTUTIH b1.0.30 OOBEKTHO-OPUEHTUPOBAHHOE
nporpamMmmupoBanue, MHTemekTyaibaple nHbopMarmonHsie cuctembl, b1.0.19 ba3bl 1aHHBIX,
b1.0.10 Teopus cuctem U CUCTEMHBIN aHAJIU3.

1.4 IlepeyeHb IIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHUsI MO JMCHHUILIMHE (MOIYJIIO),
COOTHECEHHBIX € IVIAHNPYEMbIMH Pe3y/JIbTATAMM 0CBOEHHUSI 00pa30BaTe/IbLHOM MPOrPaMMbI.

[Ipouecc u3ydyeHus: AUCHUILIMHBI oOecrneunBaeT (opmupoBaHue KommneTeHuun YK-2
(Criocoben ompesessTh KPyr 3aiad B paMKax MOCTAaBJICHHOW LEJH W BBHIOMPATh ONTHMAJIbHbIC
CHOCOOBI UX pEeUICHUS, UCXOAS U3 JIEHCTBYIOIIUX MPABOBBIX HOPM, MMEIOIIUXCS PECYPCOB U
orpannyenunii), OIIK-1 (CrmocobeH NpUMEHSTh €CTECTBEHHO-HAYyYHbIE W OOIICHH)KEHEPHBIC
3HaHMS, METOJbl MaTeMAaTUYECKOrO0 aHalu3a W MOJCIUPOBAHUS, TEOPETHYECKOTO U
IKCIIEPUMEHTAILHOTO HCCIIEA0BAHMS B MPO(HECCHOHAIBHOMN JESTEIBHOCTH).

No Wnnekc Conepxanue B pesynbrare u3ydyenus: yaeOHOM JUCHUIUINHBI
I 1‘1 KOMIIET | KOMIETEHIUH (WIn e€ 00y4aromuecst JOIKHbI
' SHIIUU YacTH) 3HATh yMeTh BJIaJ1eTh
1. YK-2 Cniocoben Omnpenenenus CocraBiaTs 1 Metononorue
OTpeneNsTh KPYT' | OCHOBHBIX aHaJIM3UPOBATh i
3aJady = B PaMKax | AUCKPETHBIX TEOPETUKO- MaTeMaTHYEeCcK
MOCTaBJICHHOW IeJIM U | MOJeNel u ux MHOKECTBEHHBIE | OTO
BbIOUPATH JJIEMEHTOB; BBIp)KCHUS MOJIETUPOBAH
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No WNunekc Conepxxanue B pesynbrate nzyueHus: yaeOHOU JUCIUITITUHBI
. | KOMIET | KOMIETCHIMH (mnm eé 00yyJaronmecs: JOJKHbI
7| eHIUH YacTH) 3HATh yMeThb BJIAJIETH
ONTUMAJILHBIE bazoBrie MIPOU3BOJIBHOMN ust B
CIIOCOOBI UX PEIICHMS, | CBOMCTBA IPUPO/IBL; MPUKIIATHBIX
UCXOIs1 U3 | OCHOBHBIX Ornpenenarsb obacTax c
JEUCTBYIOIIUX JIOTUYECKUX CBOICTBa HACTIOJIb30BaHU
IIPaBOBBIX HODM, | MOJEJIEH U UX OTHOILLICHUH eM
UMEIOIIHNXCS PECYPCOB | DJIEMEHTOB MEXITY JIMCKPETHBIX
Y OTPAaHUYCHUH [Ipocrenmme o0beKTaMu U MaTeMaTU4eCK
CXEMBI CUCTEMaMH UX MOJICIICH;
KOMOHMHATOPHOT | KOHKPETHBIX DJleMEeHTaMHu
0 aHaju3a u obnacreit CTPYKTYpHO-
KOMOMHATOPHOT | JESITEIbHOCTH; (GyHKIMOHAIb
0 cyera; Bmagets HOTO
bazoBbie HaBBIKAMH MBITIICHUS
CBOMCTBA KOMOMHATOPHOTO | IPU pEIIEeHUuU
OCHOBHBIX MBIIICHUS U 3a1a4
JIOTUYECKHUX MPOCKTUPOBaHUS | hopMaIh3aIi
MOJIENIeH U UX KOMOWHATOPHBIX | H "
3JIEMEHTOB; 00BEKTOB; ANTOPUTMH3AIT
[Ipocreitmme KonctpynpoBars | un B
CXEMBI KOMOWHATOPHBIE | KOHKPETHBIX
JIOTUYECKOTO 00BEeKTHI pa3HOll | o0jacTx
BBIBOJIA 1 MPUPOIBI U JIeSTeTLHOCTH;
JI0Ka3aTeNIbCTB; | MOJACUYMTHIBATH UX
OCHOBEHI KOJIMYECTBO;
JIOTHYECKOTO Bnanets
aHaIu3a u OCHOBaMU
anreOpsI METOINKHU
JIOTUYECKHUX MIOCTPOECHUS
BBIPAKCHUIA; nepeOopHBIX
CaolicTBa aJITOPUTMOB;
OTHOLLIEHUU CocraBiATh U
MEXITY aHaJIU3UPOBATH
3JI€MEHTaMU TEOPETUKO-
MHOECTB U MHOECTBEHHBIE
CUCTEM; BbIpaKEHUS
OCHOBBI TEOpUHU | TPOU3BOIBHOM
rpadoB u MIPUPOIBL;
TEOPUHU Onpenenarsb
penieHus CBOMCTBa
ONTUMU3ALMOHH | OTHOLLIEHUM
BIX 3a/1a4 Ha MEXKITY
rpagax; 00BEKTaMU U
CBoiicTBa n CHUCTEMaMHU
AT OPUTMBI KOHKPETHBIX
MUHUMAaJbHBIX | oOnacrteit
MOTOKOB JJIs JIeSATEbHOCTH;
TpancnoptHbix | KoHCcTpyHnpoBath
ceTel; KOMOHMHATOPHBIE

00BEKTHI pa3HOM




WNunekc Conepxxanue B pesynbrate nzyueHus: yaeOHOU JUCIUITITUHBI
KOMIIET | KOMIETEHIINH (1d e€ 00yyJaronmecs: JOJKHbI

II.II.
CHIIMH I-IEICTI/I) 3HAThb YMETH BJIAACTh

IPUPOJIBI U
[IO/ICYUTHIBATh X
KOJIMYECTBO;

2 OIIK-2 | Criocoben mpumeHsTh | CriocoObl Beruncnsate HaBpikamu
€CTECTBEHHO-HAY4HbIE | IPEACTABJICHUS | 3HAYCHUS npodeccroHal
U OOUIeMHXCHEPHBIE | BAYKHEHIIINX UCTUHHOCTHU BHOI paboTHI €
3HaHMS, METO/Ibl | KJIaCCOB JIOTUYECKUX JUCKPETHBIMU
MaTEeMaTHYECKOT0 JMCKPETHBIX BBIPAYKEHUN U | MOJETISIMU
aHanu3a U | 0ObEKTOB U GyHKUMA Pa3HBIX TUIIOB,
MOJIETMPOBAHUS, CHUCTEM B BoinonHsaTe BKJIIOUYAIOLTUM
TEOPETUYECKOTO u | namsatu OBM IIOUCK U IOCTPOECHMUA,
9KCIEPUMEHTAIbHOTO MUHUMAaJbHbIX aHaJn3 u
HCCIeI0OBaHUs B bopm IIpUMEHEHNE
npodeccrnoHanIbHOI IIPEICTABIICHUS MOJIEJICH.
NeSITEIbHOCTH JIOTUYECKUX
3aBHCHUMOCTEH;
dopmMHupoBaTH
IpeJICTaBICHNE
CTPYKTYp
CIIOKHBIX
KOMOMHATOPHBIX
00BEKTOB u
CUCTEM c
MOMOIIIBIO TpadoB
U CeTEH;

Pemars
MpOCTEUIINE
3aJa4n
IIOCTPOCHHUS
MyTeH U IIUKIIOB B

rpadax;

2. CTpyKTYypa U cojep:KaHue IUCHUIIHHBI.

2.1 Pacnpenesienne TPyA0EéMKOCTH TUCUMUIJIMHBI IO BUIaM PadoT.

OO6mass Tpyoo€MKOCTh JUCHUIUIMHBI cocTaBisieT 5 3au. ex. (180 wacoB), wux
pacnpeseeHue Mo BuaaM paboT MPeICTaBICHO B TaOIHIIE.

Bun yuebnoit paboTbl Bcero CemecTtpbl
JacoB (dachn)
3
KonTakTHasi pabora, B TOM 4YHcJIe:
AyIHMTOpHBIE 3aHATHS (BCEro): 68 64
3aHATHA TEKIIHOHHOTO THUIIA 34 34 - - -
JlaGopaTopHbIe 3aHATUS 34 34 - - -

3aHsaTus CCMHUHApPCKOTO TUIIA (CeMI/IHapBI,
ITPAKTUYCCKUC 3aH5{TI/I${)

MNnas koHTakTHasA padora:

KonTpons camocrostensHoit pabotsl (KCP) 6 6

ITpomexyrounas arrectanus (MKP) 0,5 0,3/0,2




CamocrosTeabHAas paﬁoTa, B TOM YHUCJIC:

Kypcosas paboma - -
IIpopabomxka yuebrnoeo (meopemuuecxkoeo) mamepuana 20 20 - -
Buinonnenue unousudyanbHulx 3a0anuil (n0020mosKa 20 20 i i
coo0Wenull, npezeHmayutl)
Peghepam - -
[TonroToBKa K TEKyIieMy KOHTPOJIIO 298 1298 | - -
KoHTpoJb:
[ToaroToBka K 3K3aMeHy 35,7 35,7
OO0mas Tpy10eMKOCTh yac. 180 180 - -
B TOM YHCJIE KOHTAKTHAA | 7,5 | 745
pabora
3a4. efi B 5

2.2 CTpyKTypa IMCUHUIJIHHBI:

Pacrnipenenenne Bu1oB yueOHOM pabOThI U UX TPYAOEMKOCTH 1O pa3zesiaM JAUCHUTIINHBI.
Paznienbl MUCIMTIIMHEL, H3ydaeMble B 3 CEMECTpPe

Ne Hmozo | Aynurtopnasi pa6ora | CP | Konr
n/ HaunmeHnoBanue pazaesia, TeMbl axao.u poJL
n ’ acog¢ | Bee | Jlek | JlaGopa
ro MU | TOPHBbIE
L Tema 1 MHoXxecTBa 1 0TOOpaXkeHuUs 8 2 1 1 4 2
2. Tema 2 DnemeHTapHas JOTHKa 8 2 1 1 4 2
3 Tema 3 OtHOIICHUS 26 8 4 4 10 8
% | Tema 4 Anre6pa norui 46 | 20| 10 | 10 |18] 8
2 Tema 5 Cucremsr [Tocta 6 2 1 1 2 2
6. Tema 6 KomObunaTopuka 31,7 16 6 10 12 3.7
7 Tema 7 I'padsr 37 12 10 6 17 8
8. Tema 8 CJ0)KHOCTB QJITOPUTMOB 68 2 1 1 2,8 2
Bcero no pazaenamM quCHUTIINHBL: 173,5 68 69, | 357
34 34 8
[Ipomexyrounas arrectanus (UKP) 0,5
KoHTpois caMmocTosITeIbHON paboThI 6
(KCP)
HToro mo xucuuninHe: 180 68 34 34 69, | 35,7
8

2.3 Copnep:xanue pa3/iesoB AUCHUILINHBI:
2.3.1 3aHATHSA JEKIMOHHOTO THIIA.




HaunmenoBaunue

DopmMma Tekyiero

No Coneprxkanue paszena
pasznena KOHTPOJIS
1 2 3 4
1. MamnosxectBa. [IpencraBnenue MHOKECTB P,T
(MMEHOBaHKE, NEPEUYUCIIEHUE JIEMEHTOB, 3aaaHue| KoHTposibHas
XapaKTepUCTUUYECKOTO  CBOMCTBA,  JAMarpaMMbl paborta.
Benna). Onepanuu Han MHOkecTBaMu. Teopetuxo-|IIpomexyrounas
MHOXXECTBEHHBbIE ~ (OPMYJIBI M YpaBHEHHS.| aTTECTAIHs IO
MoniHocte MHOXkeCTBAa. KOHEYHbIE M CYETHBIE|  NPEIMETY
MHoxecTBa U MHO>KECTBA. OToOpakeHusl. OobpatHbIe
0TOOpaKeHUs 0TOOpaKEeHUSL.
Bricka3biBanus 1 npeaukatsl. Jlornueckue cBA3KU U
KBaHTOpbl. @Dopmynbl. BioxxeHHOCTH  popmyi.
[Hoadopmysr. OKBHUBaJIEHTHOCTb dopmyi.
HUcrnaHOCTE M nokasyemocTs. [IpaBwiia BeIBOIA.
[Tapagokcel.
2. BrickaspiBanus u npeaukatel. Jlornueckue cBA3ku u|P, T
kBaHTOPBI. Dopmynbl. BioxxeHHOCTH hopmy. KonTposbhas
DnemeHTapHas [Hoadopmynbl. DKBUBAIEHTHOCTH (POPMYIL. paborTa.
JIOTUKa HctnaHOCTE M N0Ka3yemocTs. 1IpaBuna BeIBOA. IIpomexxyTouHas
[Tapanokcer aTTecTanus o
peIMeTy
3. [IpencraBnenuss ortHomenuid. Omnepanuu  Haxn| P, KoHTposabHas
oTHomeHussMu. CBO¥CTBa OWHAPHBIX OTHOIICHUH. pabora.
OTHOLIEHUS OTHOILLIEHUS! PKBUBAICHTHOCTH U TIOPSIKA. [TpomexxyTouHas
aTTecTalus 1o
npeamery T’
4, Oyukiuu  anredpbl  Joruku  (¢.a.1.). TabGmuanoe PT
3a7laHue. CyliecTBEHHOCTh nepeMeHHbIX.| KoHTposbHas
Pacno3sHaBaHne  CylIeCTBEHHBIX M yJaJeHUE paborta.
HECYILIECTBEHHBIX IIEPEMEHHBIX. iieMeHTapHble|[[pomexxyTounas
¢byukiun. @opmynbl. OyHKIMM, TpEACTaBseMble| aTTecTalus o
dbopmynamu. DKBUBaJICHTHOCTH popmyi. Teopema o|  mpeaMery
Anrebpa J10TruKu 3aMEHE paBHBIX. OJIEMEHTapHbIE KOHBIOHKLHU.
Paznoxenue byHKIUN o MIEPEMEHHBIM.
Jlu3broHkTHBHBIE HOpManbHbIe (opmbl  (JAHD).
I'eomeTrpuueckas HHTEPIpPETALUS JIHO.
MunumaneHag u cokpamiendas JJH®. IToctpoenne
cokpanieHnbix JIHO.
5. Komb6unatopubie 00bekThl. KoMOMHATOpHBIC PT
npasuiia. Coueranus u pazMenieHus. Pazouenus KonrtponbHas
MHOECTB Ha yacTh. PopmMyIa BKIOUEHUN — paborta.
Komb6unaTtopuka N
VCKJIFOYECHHUH. ITpomexyrouHas
aTTecTanus 1o
IpeIMETy
6. O6pasupl. [Ipumennmocts 006pasnos. Teopema o PT
Crcremst TTocta IPUMEHEHUSX 06Pa3u013. ITponykunu. BeiBon B
IPOSYKLIIMOHHOM cucteMe. JlepeBbs BbIBOJA.
7. |I'padst Onpenenenue rpada. DneMeHTbl TpadoB U COCOOBI PT




MHOXKCCTBCHHBIX KOM6HH3.LIHI>1; OnpeneneHI/Ie HCTUHHOCTHBIX 3HAYCHUM
JJOTHYCCKHX (bOpMyJ'I C KBAHTOpaMH. CocraBneHue NPCAUKATHBIX (I)OpMy.]'I.

ux 3azanus. l'eomerpuyeckoe  3amanve  H| KoHTposbHas
nzomoppusm rpadoB. Kputepuii mmaHapHOCTH. pabora.
[Tytu n nukisl B rpadax. CymectBoBaHue npocTeix [Ipomexxyrounas
U 3JeMEHTapHBIX mnyred. Kpuruueckue nytu B| aTTecTauus IO
HarpykeHHeIX Tpadax. IlocTpoeHune kpaTdallux| HOpeaMETY
nyred.  CBszHocTh  rpadoB.  TpaH3uTuBHOE
3aMbIKaHue rpada u ero BeiaucieHue. JepeBbs u ux
cBoiictBa. OOX0/IbI IEPEBHEB U UX NIPHUMEHEHHE.
Knaccudukanus nukinos B rpadax. Hukier Diinepa
u I'amunbTOHA. [TepeGopHbie aJrOpUTMBI
MOCTPOCHUS [IUKJIOB. Teopema Ditnepa.
JloctaTouHo€ yCIOBHE CYHIECTBOBAaHHUS LIUKIIOB
lamunsrona. CymMMbl  TIUKIOB U Tpados.
DyHIaMEeHTabHOE MHO3K€ECTBO LIUKJIOB.
[TocTpoenue GpyHIaMEHTATbHBIX MHOKECTB LIUKJIOB.
Xpomaruueckoe umcio rpada. Teopema Kénwmra.
Kputnueckue rpadel. CBOHCTBA KpPUTHYECKHX
rpagoB. BHyTpeHHe W BHEIIHE YCTOWYHBHIC
MHOKeCTBa BeplIMH rpada. Yucna BHyTpeHHEH U
BHEIITHEH YCTOMYHBOCTH. Snpa rpada.
CymiecTBoBaHue anep HEOPHUEHTUPOBAHHBIX
rpadoB. Sfapa opueHTHpoBaHHBIX TpadoB. bazbl
rpadoB. CeTu U uUx 37eMeHThl. TpaHCIOPTHBIE CETH.
[Totoxn B cersx. Teopema O BenWYMHE MOTOKA B
cetu. Ilonupie motoku. CeueHus: ceTeld U UX CBA3b
co 3HAYEHUEM MaKCUMaJIbHOTO MOTOKA.
Munumanbable cedeHus. [lepeOGopHbIE anropuTMbl
HaxOXKJICHWsT MUHUMAJbHBIX ceueHud. Bennunna
IIO0TOKa B ceTH. Teopema O BEIMYHUHE [TOTOKA B CETH.
[TocTpoeHre MakCUMalIbHBIX M IOJHBIX ITOTOKOB.
CymiecTBOBaHHE MAKCUMAJIbHBIX TIOTOKOB.
8. BrluncnaurenbHas CI0KHOCTh aJTOPUTMOB U 3a7ad. PT
Knaccudukanus byHKIMHA BbIUKCIUTENbHOM| KoHTposbHas
CnoXHOCTB CJI0KHOCTHU paborta.
aIrOPUTMOB [IpomexxyTouHas
aTTecTalus 1o
IIpeAMETY
2.3.2 3aHATHSA CEMHUHAPCKOI0 THIIA.
3auamus cemunapcko2o muna npu u3y4eHuy OAHHOU OUCYUNIUHBL He NPedyCMOmMpPeHbl
2.3.3 JIabopaTOpHbIe 3aHTHSA.
®dopma
Ne HaumenoBanue 1abopaTopHbIX paboT TEKYILETO
KOHTPOJIS
1 3 4
1. |Ompenenenne MCTUHHOCTHBIX 3HAa4eHUH Jsormdeckux Gopmyn c|Omuem no
KBaHTOPaMH. n1abopamopHoll
BhlpaxkeHne MHOXECTB C MOMOIIBIO0 AuarpaMM BeHHa M TeopeTuko -|pabome




2. |Pemenue mpocTeHIIMX KOMOWMHATOPHBIX 3a7ad C HCHOJb30BaHUEM|Omuem no
coueTaHuii W pasMmenieHuid  M3yueHue  CBOWCTB  OTHOLIEHWM|1abopamophoti
SKBUBAJICHTHOCTH U MOPSIKA; pabome

3. |Pemenue 3amay Ha MNpUMEHEHHE TMpaBwia yMHOXeHus. IIpaBuiio|Omuem no
MOJCYETA, YUUTHIBAIOIIETO U30BITOYHOCTD. 1ab6opamopHol

pabome

4. |Pemienne KOMOMHATOPHBIX 3aJa4 pa30OMEHHWEM Ha KOHeuHoe 4ucio|Omuem no
CITyJaes. 1ab6opamopHol

pabome.
Konnokeuym

5. |Pemenne 3amau Ha pa3OueHHMEe MHOXeCTBa OOBEKTOB Ha ciydan c|KoumponvHas
MTOMOIIIBIO JIepeBa BApUAHTOB. aboma

6. |lloctpoeHne W aHaIM3 CBOWCTB OTHOIICHWUH B pa3M4YHBIX 00mactsx|Omuem no
NeITeIbHOCTH; nabopamopHou
Haxosx/1eHre cBOMCTB OTHOIIEHUI HAa Pa3JINYHbIX MHOKECTBAX. pabome

7. |CocraBieHue MpeIuKaTHBIX (HOPMYIL. Omuem no
HN3ydeHune cBOMCTB OTHOIIEHU HA MHOKECTBE; 1abopamopHoll

abome

8. |AHaiM3 OTHOIIEHUH SKBUBAJICHTHOCTH U MTOPSIJIKA; Konmponvnas
COUYETAHWH M pa3MeNICHHN. aboma

9. [[TocTpoeHue TAOIUIT UCTHHHOCTH JUTSI JIOTHIECKUX (DYHKITUH. Omuem no
[IpencraBnenue GyHkuuit popmynamu nabopamopHou

pabome

10. | Toxa3aTenbCTBO SKBUBAJIECHTHOCTH (POPMYII; Omuem no
[TocTpoenne paznoxxeHuit pynkiuit mo nepemeHdsM 1 CJIH® dynkumii  |1abopamoprot

pabome

11. [TlpenctaBineHue mnorudeckux GyHKIUA GopMynaMu HajJ 3agaHHBIMU|Omuem no
cucteMaMu (PYHKIIMI aireOpbl JOTHUKH; 1aO60pamopHoll
[Toctpoenne wmuHUManbHbIX JIH® ¢ momomipio  3KBUBAJICHTHBIX|pabome
npeoOpazoBaHMIA

12. |BeipakeHuE MHOXECTB JIOTMUECKUX (DYHKUMNA € TOMOLIbI0 auarpamm|KowmponvHas
BeHHa 1 TEOpETHKO - MHOXKECTBEHHBIX KOMOMHAIHIA; paboma

13. [IToctpoenue paznoxenuit pyHkui mo nepemeHHsiM U CIIH® dynkmuit; |Omuem no
[IpencraBnenune mnormdyeckux GyHKIuN GopMylnaMu HaJ 3aJaHHBIMH|1a00pamopHo
cucteMaMu (PYHKIIMI areOphl JTJOTUKH. pabome

14. \TToctpoenue paznoxenuii Gpynkuii no nepemenusiM u CJIH® dbynkuwmit; |Kowmponvras
[IpencraBnenne mnormyeckux GYHKIUN ¢GopMynaMu HaA 3aJaHHBIMU|paboma
cucTeMaMu QyHKIUH aireOpsl JIOTHUKH,

15. [IToctpoerne mMuHuManbHbIX JIH® ¢ momomiplo  3KBHUBaNCHTHBIX |Omuem no
npeoOpaszoBanuii; [IpeacraBnenue noruyeckux QyHKuuii hopMynaMu HaJ|1abopamopHo
3aJJaHHBIMH CUCTEeMaMH (PYHKIUN anreOpbl JJOTUKHU; pabome

16. [Iloctpoenne u ompeneneHUE MOHOTOHHBIX (YHKUMN ¢ 3amaHHBIME|Omuem no
CBOMCTBaMH. nabopamopHou

abome
17.|I'pader. IlpencraBnenue. Mzomopdusm. [Inanapuocts. Iloxacuér umcna|Omuem no
N30MOPQHBIX ITpadoB 3aJaHHOH CTPYKTYPBHI. n1abopamopHoll
pabome

2.3.4 IlpumepHasi TEeMATHKA KYPCOBBIX PadoT (IIPOEKTOB)

Hamucanue KYPCOBBIX pa60T IpHu U3YyUYCHUUN JIAaHHOW JUCIUILINHLI HE npeaAyCMOTPCHO
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2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 00eceyeHusl AJIsl CAaMOCTOATEIbHOH pPadoThl
00y4YaIuXxcs Mo JUCHUILINHE (MOYJII0)

[Tepeuens yueOHO-METOIMYECKOTO 00CCIICUCHHSI TUCITUTLINHBI 10

Ne Bun CPC BBITIOJTHEHUIO CAMOCTOSITEIIbBHOU PaboThI
1 2 3
1 N3yuenue 1. Koctenko K.U. DnemenTs! AuckpeTHOM Maremaruku. KpacHomap:
TEOPETHUUECKOTO Ky6I'Y (6a3oBbrit yaueonuk. Bepcus 2015 r. [Ipencrasiena B
Mmarepuaa aNeKTpOHHOM BHJie B cucteme Moodle: http://moodle.kubsu.ru/ ).

2. llesenes FO.I1. luckpernas matemaruka, Jlans, 2008, 592 c.
(mpencranieHa B 3neKTpoHHOM Onbmmoreke Kyol'y .
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=437).
3. KonsuoB B.U. Kypc nuckpernoii maremaruxu. Jlans, 2011, 208
c. (mpencraBieHa B AIeKTpoHHON OnbmuoTexe Kyol'y.

http://e.lanbook.com/books/element.php?pll cid=25&pll id=1798).

2 Pemrenne 3anau COOpHUK THUIBBIX 3ajad J1a0OpaTOPHBIX 3aHATUH O JUCKPETHOM
1ab0paTOPHBIX MareMaTuke W MaTeMmaTmuyeckoi Jorumke, (Bepcus 2017 .
3aHATHI IMpencraBnena B 37ekTpoHHOM Buae B cucteme Moodle:

http://moodle.kubsu.ru/)

Y4eOHO-METOIMYECKHUE MaTepuaibl I CaMOCTOATEIHLHON paboThl OOydJaroOmIMXCcs W3
qKClia MHBAJIHJIOB U JIUII C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3710poBbst (OB3) npenocrasmustorcs
B (popmax, alanTUPOBAHHBIX K OTPAHHYEHUSIM MX 37I0POBBS ¥ BOCIIPUATHS HH()OPMAIIHH:

Jljis 11 ¢ HapyIIEHUSMU 3PEHUS:

— B IIeYaTHOU (popMe yBEIIMUECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA,

— B opme aynuodaiina,

— B ITle4aTHOM opMe Ha s3bike bpaiins.

Jlyig 11 ¢ HapyIIEHUSAMH CIyXa:

— B IIe4aTHOU opme,

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA.

Jljig 1 ¢ HapyIIeHUSMH OTIOPHO-BUTATENILHOTO anmnapara:

— B IIe4aTHOU (opme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA,

— B popme ayauodaiina.

JlaHHBIN TepevYeHb MOXET OBbITh KOHKPETU3HPOBAH B 3aBUCUMOCTH OT KOHTHUHI€HTa
oOyuaromuxcs.

3. O0pa3oBare/ibHbIEe TEXHOJIOTHH.

B nporecce 00yueHHs UCTIOIB3YIOTCS TEXHOJIOIMH JINYHOCTHO-OPUEHTUPOBAHHOTO O00Yy4eHus, a
TaKXe MOCTPOCHMsI MHAMBUIYAJIbHBIX 00pa30BaTeNIbHBIX TpaekTopui. OOyueHHe HampaBiIEHO
Ha (opMHpOBaHME HaBBIKOB aHajM3a IOCTAHOBOK 3a/ay, AaKTyaJM3allud CHUCTEM 3HAHWM,
OTHOCSIIMXCS K 3a7ladyaM, COCTABJIICHUE M aHAIN3 IUIaHA PELIEHUs, pealn3alysl peleHus 3a1ay.
CocraBneHue 3JIEeKTPOHHOTO cloBaps (yHAaMEHTAIbHBIX MHBAapUAHTOB H3y4aeMbIX pa3feiioB
JTMCUUIUIMHBL  (KOMOMHATOpuka, Teopus rpadoB). CocTaBieHHE 3JIEKTPOHHOIO CJIOBaps
(GyHAMEHTAJIbHBIX WHBAapUAHTOB H3YyYaeMbIX pa3JeNoB JUCLHUIUIMHBI (TEOpHs aBTOMAaTOB
pekypcuBHble (QyHKIMH, cucteMbl Ilocta). Cxema omnMcaHusi MOHATHS (MHBapUaHTA)
TEPMUHOJIOTHYECKOTO CJIOBaps pasfena u3ydaeMod aucuumiiuHbl. OpraHuzanus y4eOHOTo
IIpoLecca COIrIacoBaHa C OCHOBHBIMU OHTOJIOTUYECKMMH M THOCEOJIOTMUECKUMHU MPUHLIMIIAMU
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http://moodle.kubsu.ru/

MPOIIECCOB Tepenayd M MpUOOpeTeHHs] 3HAHUM, COOTBETCTBYIOIIMX MOJENSAM YEIOBEYECKOTO
MBILUICHHUS.

«[lonsTney — «CBsA3b € IPYrUMH HNOHATHUAMMN», «CBONCTBa» ,«BapuaHTbl HCIOJIB30BAHUAY,
«CTpyKTypay, «3HaYMMOCTbY.

I[JI?I JiuLg ¢ OrpaHUMYCHHBIMHA BO3MOXKHOCTAMHU 3J0POBbA NPCAYCMOTPEHA OpraHu3anusig
KOHCYJH)TaHI/Iﬁ C UCIIOJIb30BaAHUECM 3JIGKTp0HHOI71 IIOYTHI.

4. OueHo4Hble CpeacTBA VI TEKYLIero KOHTPOJIS yCIeBaeMOCTH U MPOMeKYTOYHOM
aTTecTaluu.
Kputepuu orieHku npuoOpeTeHHbIX 3HAHUN U1 IPOMEXYTOYHOM aTTecTallMy U NOJydeHUS
3auéTa 10 U3y4aeMoOMYy TEOPETHUECKOMY MaTepHaly
OTJHYHO — YBEPEHHOE 3HAHUE BCEX MOHATHHA, KOHCTPYKIIMM U YTBEPKACHUM, TPEACTABICHHBIX
B K3aMEHAI[MOHHBIX BOINPOCAX, CIIOCOOHOCTh K aHAIM3y U CHUHTE3y MOHITHH M yTBEP)KJIEHUH,
J0Ka3aTeIbCTBO AHAIMTUYECKUX YTBEP)KJIEHUI, YMEHHE pelaTh TEeOpeTHUecKue 3ajaaud,
CBSI3aHHbIE C U3YYEHHBIM MaTepUaoM;
Xopomo — 3HaHUME BCEX NOHATUN, KOHCTPYKUMH W YTBEPKICHUH, IPEACTABICHHBIX B
9K3aMEHALIMOHHBIX BOIIPOCaX, TPaMOTHOE O(OPMIIEHHE OINPENEICHUI U 10Ka3aTeNbCTB, HaBBIKU
aHaJIM3a U CUHTE3a MPU PEelICHNH TEOPETUUECKUX 3a/1au.
Y0BIeTBOPUTEIbHO — 3HAHNUE OCHOBHBIX MOHSATHH, CTPYKTYp J0Ka3aTeNbCTB YTBEPKACHUN U
TEOpEeM, TOJHOE J0Ka3aTeIbCTBO OTAEIbHBIX YTBEPXKICHWH, NPABHIIBHOE HCIOJIb30BAHUE
MaTeMaTHUYeCKOTo S3bIKa JJIs MIPEICTaBICHMsI ONpeesieHnit U GOPMYTUPOBOK PE3YIbTATOB.
Kpumepuu nonyyenus umoz06020 3auéma no npeomemy
HtoroBasi oleHka Mo MpeIMeTy BBICTABISETCS B Ciydae IOJIY4YEHHUsS BEpPHBIX OTBETOB Ha
OCHOBHBIE U JIONIOJHUTENbHBIE BONPOCHL. Takxke JOJKHBI ObITh B LIEJIOM PELLEHBI NpeaiaraeMble
KauecTBeHHbIE 3a7auu. OTBET Ha BOMPOC B COCTaBe OWJIeTa CUMTAETCS MPAaBUIBHBIM €CJIH, €CIH
OH BKIJIIOYAET BEpPHOE OMpEIeNIeHHE BCEX HEOOXOAMMBIX MOHSTHM, TOYHBIE (OPMYITHPOBKH
OCHOBHBIX PEe3y/lbTaTOB (QaHATUTHUYECKHE YTBEP:KAEHHUS), 3HAHUM CTPYKTYphl JOKA3aTENbCTB
(obocHOBaHMT), a TaK)KE yYMEHHE CaMOCTOSITEIBHOTO H3JIOKEHHUS J0Ka3aTeNbCcTB. Kpurepuu
OIIEHKH OTBETAa OIlCHKa Ha + (BEpHBIH MOJHBIA OTBET) WM +/- (B II€JIOM BEPHBIN OTBET,
CoJIepKalluil HEIOCTaTKH, KOTOpble ObUIM yCTpaHeHbl B MPHUCYTCTBUM MpernojaBarens). B
OCTaJIbHBIX CllydasXx (pe3yabTaT MPOBEPKU — WUIIM -/+, a TakkKe +/-, e CTYACHT HUCIBITHIBAET
TPYIHOCTH C TOJIHBIM OTBETOM C ITOMOIIBIO MTPEMOAaBATEIIs).
Kpumepuu npomescymounoii ammecmayuu — OLECHUBACTCS PEIICHWE KOHTPOJBHBIX 3a/ad,
OJIHOTHUITHBIX U OJIM3KUX IO CJIOKHOCTH C 3a4ETHBIMH, C IOMOIIBIO YeTHIPEXOATbHOM cUCTEMBI +
(BepHOE U MOJIHOE pelIeHe) Uiu +/- (B LIeIOM BEpHOE pellleHue, coJeprKaliee He3HaUUTeIbHbIe
HEJIOCTAaTKH), -/+ ( HEMOJIHOE pEelICHUE WM PEIICHHE cojepikaliee rpyoble OMTMOKH, OTACIIbHbBIC
4acTU KOTOPOTO MOKHO HCIIOJIb30BaTh JUIsl pEHIeHHs 3aJayd), - (HEBEpHOE pelleHue, He
coJieprkaliee 3HauMMbIX ()parMeHTOB, BEIYIIUX K PEIICHUIO 3a/1a4H).

4.1 ®oHA OLIEHOYHBIX CPEACTB /IS NPOBeIeHNs TEKYIIero KOHTPOJIA.
[Ipumepbl TUMOBBIX U CTIEUMATIBHBIX 3a]a4, YIPAXKHEHUN U 3aJJaHUl TaKKe MPUBE/ICHBI B
OOC yuebHON AUCIUILTUHBL.

IIpu BbINOJIHEHNH JIA0OOPATOPHBIX PA0OT NPEAYCMOTPEHO U3YyYeHHS CJIeAYIOUINX BOIPOCOB

e BrlpaxkeHre MHOXECTB C IOMOILBIO JuarpaMM BeHHa U TEOPETUKO - MHOKECTBEHHBIX
KOMOMHAIIMIA;

e OrmnpeneneHre UICTUHHOCTHBIX 3HAYEHUH JIOTUYECKUX (POPMYIT C KBAHTOPAMH.
CocraBieHue npeIuKaTHbIX GOpMYIL.

e l3yueHue CBOWCTB OTHOIIEHUI HA MHOKECTBE;

e [locTpoeHue u aHanM3 OTHOIICHHH B Pa3IMYHbIX 00IACTAX IEATEIHHOCTH;

e l3yueHue CBOMCTB OTHOLIEHUI SKBUBAJIEHTHOCTHU U MOPSJIKA;
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[Toctpoenue TabauIl HICTUHHOCTY JUISI IOTHYECKUX (DYHKLIUH.

[IpencraBnenue ¢pyHkuuit popmynamu;

Jloka3aTenbCcTBO SKBUBAJICHTHOCTU (GOPMYIT;

[Toctpoenue paznoxxenuii Gpynkunii no nepemenusiM 1 CAH® dynkimii;
[IpencraBnenue noruyecknx QyHKIUN GopMyaaMu HaJl 3aJaHHBIMU CUCTEMaMU
GbyHKIUH anreOpbl JIOTHKY;

[Toctpoenune MunuManbHbIX JJHD ¢ momolpio SKBUBaJIEHTHBIX peoOpa3oBaHuii;
[TocTpoenue nmpeacTaBaeHUi MOHOTOHHBIX (DYHKIIHI;

Jlo onpeneneHuss MOHOTOHHBIX (DYHKIUI;

OmnpeneneHne NICTUHHOCTHBIX 3HAYCHUH JTOTUYECKUX (POPMYIT C KBAHTOPAMHU.
CocraBieHue npeIuKaTHbIX GOpMYII.

N3yuenune CBONWCTB OTHOIIEHUI HA MHOXKECTBE;

[TocTpoenue n aHanU3 OTHOIIEHUH B Pa3IMUHBIX 00NACTAX 1EATENbHOCTH;
AHanu3 OTHOIIEHUH 3KBUBAJICHTHOCTH M TIOPSJIKA;

[TocTpoenue TabauIl UICTUHHOCTH JUISl JIOTUYECKUX (PYHKLIUH.

[IpencraBnenne GpyHkuuii popmynamu;

Jloka3aTenbCcTBO SKBUBAJIEHTHOCTH (POPMYIT;

[TocTpoenue paznoxenuit pynkuit no nepemeHubM 1 CIIH® dynkumii;
[IpencraBnenue nornyeckux GyHKIUN GopMyaaMu Haj 3aJaHHBIMUA CUCTEMaMHU
¢GbyHKIM anreOpbl JOTUKY;

[TocTpoenne MunnManbHbIX JJH® ¢ momolpio SKBUBaJIEHTHBIX MpeoOpa3oBaHMmii;

BI)Ipa)KeHI/Ie MHOKECTB C ITOMOIIIBIO JII/IanaMM BeHHa 158 TeOpeTI/IKO - MHOKCCTBCHHBIX
KOMOMWHALIHI;

Pemenne 3agau Ha mMpuMEHEHUE TTpaBUiIa YMHOKEHUS;

Pemenne 3aga4d ¢ MOMOIIBIO MpaBUIIa CJIOKECHHUS;

Pemenre KoOMOMHATOPHBIX 3371a4 C KCTIOJIb30BAHUEM COYETAHUN U Pa3MEIICHUIA;
[IpencraBnenue rpadoB B BUIEC CIIMCKOB U TaOJIHIT,

[TocTpoenre TpaH3UTUBHBIX 3aMbIKaHUH TpadoB;

[Toncuer uncia n30MOop(PHBIX U CBA3HBIX TPadoB;

Omnpenenenue nzomMopdusmMa u IIaHAPHOCTH TpadoB;

B xoxe BbINOJHEHUS] MHAUBHAYAJBHBIX 3aJaHUil  CTyJeHTAMH TPeIyCMOTPEHO
JAOTMOJIHUTE/IbHOE MPAKTHYECKOe OCBOEHHUE CJIETYIOIIUX TeM YueOHOro Kypca

[TocTpoenne nuarpamMm mepexo/ia aBTOMATOB, BEIYUCIIAIONINX 3a/IaHHbIe (DYHKIINH,
OrnpeneneHre OTIMYUMBIX COCTOSTHUM U TTOCTPOSHUE MUHUMAJIbHBIX aBTOMATOB;
PazpaboTka nuarpamm nepexoja aBTOMaTOB, PACIO3HAIONINX 3aJaHHbIC MHOYKECTBA
CJIOB;

[TocTpoeHre onucanuss MHOXKECTBA CJIOB, PACIIO3HABAEMBIX 33JJaHHBIM aBTOMATOM;
PexypcuBHOE omnpenenieHne 3aJaHHbIX YUCIOBBIX ()yHKIIHIA;

IToctpoenne cucrem Ilocta, B KOTOPBIX BBIBOAATCS 3aJaHHBIC MHOXKECTBA CJIOB;
[TocTpoeHue nepeBbEB BHIBOIA U BEIBOJIOB OTICIBHBIX CIIOB;

[Toctpoenue cuctem Ilocta, B KOTOPBIX BEIYUCTSIOTCS 3aJaHHBIE YUCTIOBBIE (DYHKIINU;
[TocTpoeHue noaHBIX TOTOKOB B CETSIX;

HaxoxaeHrne MakCMMaIbHBIX TIOTOKOB B CETSX.

Ilepeyenb NpUMEPHBIX KOHTPOJIbHBIX BONPOCOB K MPOMEKYTOYHBIM aTTeCTALMAM U
IK3aMeHaM M0 y4eOHOMH AuCHHILINHEe

1. KomOuHaTOopHBIE MTpaBUIIA.

2. Pa3memnienus.
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CoueraHusl.

Pa30Ouenus MHOKECTB Ha YaCTH.

@opMyi1a BKIOYEHUN — UCKIIIOYEHU .

Mertonet epedopa. [lepexon ¢ Bo3BpaToMm.

Crioco0Ow1 3a1anus rpados. M3omopdusm rpados.
Hennanapuocts rpagoB Ksz u As.

Kpurepuii ninanapHoctu rpagos.

0. [Tyru u mukis! B Tpadax.

1. Tpan3uTuBHOE 3aMbIKaHUE TpadoB.

12. JlepeBbst 1 UX CBOWCTBA.

13. Hukier Ditepa. Teopema Ditnepa (HEOOXOUMOCTB).

14. Tuxost Ditnepa (A0CTaTOYHOCTB).

15. Hukmer 'amunbsTona. [lepeGopHblit anroputm.

16. locTatouHOe yCIIOBHE CYIIECTBOBAHUS IIUKIOB | aMHIIbTOHA.
17. Cymmel rpados.

18. ®dyHamMeHTATbHOE CEMEMCTBO IIMKIIOB (TIOCTPOCHUE).

19. ®yrnameHTaIbHOE CEMEHCTBO IIMKIIOB (JJOKA3aTeIbCTBO (PYHIAMEHTATHHOCTH)
20. Snpa rpados.

21. Xpomatuueckoe yncio rpados. Kpurepuii 2-XpoMaTHIHOCTH.
22. CIo’KHOCTB aJITOPUTMOB.

RN O ~w

4.2 ®oHJ OLIEHOYHBIX CPEACTB VISl NPOBEACHHUS POMEKYTOUYHOM aTTeCTALUH.

[Ipencrasnen B POC yueOHON JUCITUTIIIUHBL.

OrneHoYHBIC CpEJCTBAa IS WHBAIUAOB W JIMI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS
BBIOMPAIOTCS C YUYETOM UX MHIUBUAYAIBHBIX TICUXO(U3HUIECKIX 0COOCHHOCTEH.

npu HEOOXOAMMOCTH WHBAJIHMIAM MW JIAIAM C OTPaHUYCHHBIMH BO3MOYKHOCTSIMH 370POBBS
MPEOCTABIISIETCS IOTIOJTHUTEIILHOE BPEMsI ISl TIOATOTOBKU OTBETA HA 3K3aMCHE;

IpH TPOBEACHUU TPOICAYPHl OICHUBAHHS pE3yIbTaTOB OOYYECHUS WHBAIUAOB W JIHIl C
OTPaHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbBSI TPETyCMaTPUBACTCSI UCIIOIh30BAHNE TEXHUYCCKHX
CpeACTB, HEOOXOMMBIX UM B CBSI3M C UX MHIUBUIYATHLHBIMU OCOOCHHOCTSIMH;

npu HEOOXOAMMOCTH JUIsi OOyYaroIUXCs C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBS U
WHBAINAJOB TMpOIeAypa OICHUBAHHS pE3yJabTaToOB OOY4YCHHS 10 JHCHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Ipouenypa oneHWBaHHUS pPE3yJIbTAaTOB OOYYCHHS WHBAIMIOB W JIMI C OrPaHUYCHHBIMHU
BO3MOJKHOCTSIMH 3JIOPOBBSI 10 JTUCHUIUIMHE (MOJIYJIIO) MPEIyCMaTPUBACT MPEIOCTaBICHUE
uHpopmanuu B (opMax, aJanTHPOBAHHBIX K OTPAHHYCHHSM WX 3J0POBbS W BOCIPHATHS
nHpopManuu:

J1J1s1 JIAT] ¢ HAPYIICHUSIMUA 3PCHHS:

B [I€YaTHOU (POpPME YBEITHMUCHHBIM IIPUPTOM,

B (hopMe 3JIEKTPOHHOTO JOKYMCHTA.

JIJ1s1 JIAI] C HAPYIICHUSIMH CITyXa!

B IeYaTHOM dopme,

B (hopMe 3IEKTPOHHOTO TOKYMEHTA.

Jl5is 11 ¢ HapyIIeHUsMHA OTIOPHO-BUTATENIFHOTO anmnapara:

B Ie4aTHOH opme,

B (hopme IMEKTPOHHOTO TOKYMEHTA.

JlaHHBI TepedYeHb MOKET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA
oOyuaronuxcs.

Kpumepuu nonyuenus umoz06020 yk3amena no npeomemy

HtoroBasi omeHka MO TpeIMeTy BBICTABISETCS B CIydae IOJTYYCHHUS BEPHBIX OTBETOB Ha
MOCTABJICHHBIE BOMPOCHI, a TaKKe B IIEJIOM BEPHOTO PEIICHUS MPEUIOKEHHBIX KauyeCTBEHHBIX
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3agad. OTBET Ha BOIPOC B COCTaBe OmiieTa CYMTACTCS NMPABUIBHBIM €CIIH, €CIH OH BKIIOYAET
BEPHOE OINpEJCNCHHE BCEX HEOOXOJUMBIX TMOHATUH, TOYHBIE (OPMYITHPOBKHM OCHOBHBIX
pe3yiabTaToB  (AaHAIMTUYECKUE  YTBEPXKACHUS), 3HAHUH  CTPYKTYpPHl  JOKa3aTelbCTB
(oGocHOBaHMIl), a TaKke YMEHHE CAMOCTOSATEIBHOTO H3JIOKEHHS J0Ka3aTenbcTB. Kpurepuu
OLICHKM OTBETa OIEHKa Ha + (BepHBIA NOJHBIA OTBET) WM +/- (B LEJIOM BEpHBIA OTBET,
CoJiep KAl HEJOCTaTKH, KOTOpbIE OBLIM YCTPaHEHbl B MPHCYTCTBUHU Ipernojasareis). B
OCTaJIBHBIX CITyJasx

(pe3ynbTar MPOBEPKU — HITH -/+, @ TaKXKe +/-, €CIIM CTYIEHT MCIIBITHIBACT TPYIHOCTH C MOJHBIM
OTBETOM C TIOMOIIBIO TIPETIOIaBATES).

Ilepeyenb MpUMePHBIX KOHTPOJIbHBIX 32/IaHUI K IPOMEKYTOYHBIM ATTECTALUAM IO
y4eOHOI JUCIUITHHE

Crrcok TUMOBBIX 3aJJaHUI UTOrOBOM M MPOMEXYTOUYHOM aTTeCTal[ui MPAKTUYECKUX YMEHUN U
HaBBIKOB B | cemecTpe. MIToroBasi olieHKa «3a4TE€HO » BBICTABIISICTCS TIPU YCIOBHH YCIICIITHOTO
pemrenns Beex 10 TUIOBBIX 3a7a4. Penenne kaxaoi 3amaun orieanBaercs B 6ayiax: 0, 0.25, 05.,
0.75, 1. 3amaya cuutaercs pelieHHOM, €clii OHa OlleHUBaeTcs B He MeHee yeM (.75 Gaios.
3aiauu, pemenne KOTopbix orieHeHo B 0.5 0ayuia MOXKHO 10 pemiath. 3aauu ¢ MEHbIIIEH
OIICHKOW PEIIaloTCs 3aHOBO B HOBOH IMMOCTaHOBKE.

IIpuMepHbIe 321241 JI1 TPOMEKYTOYHOI0 KOJLUIOKBUYMA N0 npeaMmety (I cemectp)

1 Bapuaunr

1. CxoNBbKO CYIIECTBYET CIOCOOOB /ISl TPEX YEJIOBEK B3ATh MO 18 KHUT U3 KHUT 60
HaMEHOBAHMM, TaK UTO:

a. Y mepBOro 4eyioBeKa Mo 2 KHUTH 2-X BUJOB, 1O 4 KHUTH 3-X BUJIOB, IO OJIHOM KHHUIe 2-X
BHU/IOB;

b. ¥V Broporo 4yenoBeka mo 1 kHure 4-x BHIOB ITEPBOTO Y€I0BEKA, 110 3 KHUTH JBYX BHJIOB,
KOTOPBIX HET y MEPBOTO, U MO | KHUre TAKUX BUJIOB KOTOPBIX HET y MEPBOTO.

C. Y TpeTbhero 4eyioBeKa 1o 2 KHUIM 2-X BUJIOB MEPBOTO HO HE BTOPOTO YEJIOBEKA, MO 1 KHUTE
YEThIPEX BUJOB BTOPOTO, HO HE MEPBOr0 YEJIOBEKA U €III€ MATH BUAOB, KOTOPBIX HET Y MEPBOTO U
BTOPOTO MO 2 KHUTH.

2. Imerorcs mogapku 4 TUIIOB B KOJUYECTBAX 10 25 pa3HBIX MOJAPKOB KaKI0TO THIIA.

JIBa yenoBeka OepyT MoJapKu, Tak 4TO Y OJHOTO OT 12 10 15 mogapkoB, HE MEHEE, YeM 110 J1Ba
rmoJlapKa KaXkJ10ro Buja. Y JIpyroro 4yeioBeka 18 momapkoB Bcex BHJIOB, HE OoJjiee 4eM 1o 9
MOJJAPKOB KaXKJI0TO BUIA.

3. Mmeercs 4 tumna mapos 1o 9 mapoB ¢ HoMepaMu 1-9 B KaX0M THITC.
Tpu yenoBeka BEIOUPAIOT MO 7 IAPOB, TaK YTO

a. POBHO y IByX 4eNOBEK 2 OOIIMX THUIIA [IAPOB;

b. poBHO y ABYX 4enoBek 3 00X HOMEpa IIapoB

C. POBHO y IByX 4enoBeK | o0muii Homep I1apoB.

2 BapuaHT

1. CkonbKO CyIIecTBYET CIOCO0OB sl TPEX YenoBeK B3sATh MO 18 kHUr u3 kHUT 80
HAaMMEHOBAHUMH, TaK YTO:

a. Y nepBoro uenoBeka 1o 1 kaure 3-X BUJIOB, IO 3 KHUTU 3-X BUJIOB, IO JIB€ KHUTH 3-X
BU/IOB;

b. ¥ BTOporo uenoseka mo 1 kHure 2-x BUIOB MEPBOTO YEIOBEKA, M0 3 KHUTHU JBYX BUIOB,
KOTOPBIX HET Y IEPBOTO, U MO 2 KHUTH APYTUX BUJOB KOTOPHIX HET Y MEPBOTO.
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C. Y TpeTbero yesnoBeKa Mo 3 KHUTH 2-X BUJOB IIEPBOTO HO HE BTOPOI'0 YeJIOBEKA, N0 1 KHuUre
4eThIPEX BUAOB KHUI BTOPOT0, HO HE IIEPBOTI0 YEJIOBEKA U €I11€ YETHIPEX BUI0B, KOTOPBIX HET Y
IIEPBOTO U BTOPOTO MO 2 KHUTH.

2. Nmerotes nogapku 4 TUNOB B KoJmuecTBax Mo 30 pa3HbIX MOJAPKOB KaXI0TO TUIIA.

JlBa "yenoBeka OepyT MOIapKH, TaK 4TO y OAHOTO oT 13 1o 16 mogapkoB, HE MEHEe, YeM 110 J1Ba
IoJIapKa KaXxJ0ro Buja. Y Jpyroro uejaoseka 17 mogapkoB Bcex BUAOB, He OoJiee ueM 1o 9
MOJIAPKOB Ka)/IOTO BH[IA.

3. Nmeercs 4 Tumna mapoB 1o 9 mapoB ¢ HomMepamu 1-9 B KaX10M THIIE.
Tpu yenoBeka BbIOMPAIOT MO 7 LIAPOB, TAK YTO

d. poBHO y IBYyX 4enoBeK 2 OOIIMX THIIA IIAPOB;

€. POBHO y JIByX 4eJIOBEK 3 OOIIMX THUIA IapOB

f. poBHO y IByX 4yenoBek 2 00IIMX HOMEpa [IapoB.

IIpumepbl THIIOBBIX 3a/1a4, PeJIAraeMbIX JAJISl CAMOCTOSITEILHOIO pelleHus!
Tema KomOunaropuka

IIpocTthie 3a7a4n HA NPABUJIO YMHOKEHHUS.

1. CkoapKo CyIecTByeT CrocoO0B ¢aTh Mo 6 KapT YeTHIPEM UTPOKaM M3 KOJIOJBI B 36
Kapt?

2. CKOJBKO CyIIECTBYET CIIOCOOO0B /ISl 4-X YEIOBEK C/IaTh 10 6 KapT KaKA0MY, TaKk YTOObI y
Ka)KJIOTO BCE KapThl OBLIIN OTHON MacTu?

3. CKOJIBKO CyIIECTBYET PAa3IMYHBIX CIIOCOOOB CAATh MO JECATh KapT ABYM HTPOKAM, €CIIH Y
MIEPBOI0 UTPOKA KapThl 2-X MACTEH IO IATh KAPT KaXKJ0M MacTH, a y BTOPOTO UT'POKa
KapThl ABYX JAPYTUX MAaCTEH B KOJIMUECTBAX 4 KapThl MJaAlIEeH MacTh U 6 KapT cTapuiei
Mactu?

4. CKOJBKO CYIIECTBYET pa3IU4HbIX CJIOB JUTHHBI 10 B TaTUHCKOM anihaBUTe, COAEPKAIIUX
5 pa3HbIX OyKB 1O JBa pa3a?

5. CKOJIBKO CYIIECTBYET CIIOCOOOB pacnpeaeuTh 16 pa3HbIX KHAT Cpean 4-X YeI0BEK, TaK
YTOOBI KayKJIbIH B35UI MO YETHIPE PA3HBIX KHUTHU?

6. CKOJIBKO CYIIECTBYET CIIOCOOOB paclpeeUuTh 16 pa3HbIX KHUT Cpeln 4-X 4eIOBEK TakK,
YTOOBI /IBa YEJIOBEKA B3SUTH 0 5 KHUT U JBa YEJIOBEKa B3SUIM MO 3 KHUTH?

7. CKOJIBKO CYIIECTBYET CIIOCOOOB paclpeaeuTh 12 mopydeHuit cpeau 6 4eioBeK, TaK
YTOOBI Ka)KJIOMY U€JIOBEKY JOCTAIOCh POBHO 2 MOPYYEHUSI U BCE MOPYUYEHUS ObLIH
pacrnpeneneHbl?

8. CKOJBKO CYyIIECTBYET JBOMYHBIX MATPHUIl pazMepa N X N, B KOTOPHIX B KaxJI0H CTPOKE U
KaXKJIOM CTOJIOIIE UMEETCSl POBHO OJ[HA €UHUIIA?

9. CKkoJIbKO CYyIIECTBYET KBaAPaTHBIX MATPHI] pa3Mepa N x N, B KOTOPBIX CTPOKa C HOMEPOM
| comepuT | Hyneit ?

10. CxoJbKO CyIIeCTBYET pa3IMYHbIX Map cJoB ( ., [3), TAKKX YTO O COACPKUT 16 CHMBOJIOB,
13 KOTOPBIX JIBa CHMBOJIa BCTPEYAIOTCS 1O 3 pasa, €llle /IBa CUMBOJIa BCTPEYAIOTCA 110 5
pa3. CnoBo 3 coziep>KuT 2 CUMBOJIa U3 oL 10 4 pa3a u elle 6 CUMBOJIOB (HE U3 Q) 10
OJIHOMY pazy?

11. CxomnbKoO CyIIecTByeT CIOCOO0B pacupeeNuTh UTPYIIKU 16 BUIOB (HEOTpaHUYEHHOE
YHCIIO UTPYIIEK KAXKI0TO BUJIA) CPEAU 7 YENIOBEK, TaK YTOOBI 2 yernoBeKa B3sUTH I10 3
Pa3HBIX UTPYILKH, 2 YEJIOBEKA B35UIM 110 5 pa3HbIX UTPYIIEK, 3 YEIOBEKA B3SUIH 110 7
Pa3HBIX UTPYILIEK?

12. CxomnbKo cymiecTByeT crnioco6oB pa3aauu o 10 kapT 1ByM UTrpokam, Tak YTOObI KapThl
nepBoro ObLIM 2- BEJMYWH MO 3 KapThl U elle 2-X BEIMYUH M0 2 KapThl, a KApThl BTOPOTO
WUrpoKa 2-X BEJIMYMH KapT MEPBOTO UTPOKA MO 2 KapThl KaKJI0M BEJIMUMHBI U €I11€ TPEX
BEJIMYMH 1O 2 KAPThI KaXJOW BEIIUYUHBI?
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13.

14.

15.

16.

17.

CKOJIBKO CYIIECTBYET CIIOCOOOB COCTABUTH paclucaHue 3aHsATUl u3 18 map, no 3 napsl B
JIeHb, TaK YTOOBI B paclMCaHUM ObLJIO 3 apbl MaTEMATHKH, 4 apbl — SKOHOMHKH, 5 map
— nH(pOpMaTHKH, 2 Mapbl — UICTOPUH U 4 Iapbl CTATUCTUKH?

Cpenu 24 yenoBek pacnpeeisorTcs 8§ pa3HbIX MOPYUEHUH TaK, UTO KaXKJI0€ IOPyUYEHUE
BBINIOJIHAIOT 2 YyeaoBeka. CKOJIBKO BO3MOYKHO KOMOMHAIMNA?

Cpenu 40 yenoBek pacnpenesnstoTcs 8 pa3HbIX HOPYUYEHHM, TaKk YTO 2 MOPYyYEHUs
BBIIIOJIHAIOT 1O 3 YeoBeKa, 3 MOPYUYEHUs BBIIOJIHSIOT IO 2 YeloBeKa U 3 MOpydeHus
BBINIOJIHSAIOT 110 4 yesnoBeka. CKOJIBKO CyIIECTBYeT KOMOMHALIMMA, B KOTOPBIX KaXKJIbIi
YeJIOBEK BBITIOJHSET He 00Jiee 0THOTO MOPYYEHHUS M KOT/1a KK/IbI YEITOBEK BBIMOJIHSACT
11000€ YHUCIo OpyYeHun?

B nocnenoBatenbHO MPOBOAMMBIX S5 COPEBHOBAHHUSX MO OJHOMY BHJLY CIIOPTA MIPUHSIIO
yuactue 60 yenoBek. CKOJIBKO CYIIECTBYET CIIOCOOOB ONPEICICHHS
MIOCJIEI0BATEILHOCTH TPOEK MPU3EPOB?

CKOJIBKO CyIIecTBYET TpoeK cJioB ( o, 3, ¥), JVIMHBI 16, TaKUX YTO B O ABE OYKBBI
BCTpeyaroTcs 1o 3 pasa U emié natb OyKB BCTpeUaroTcs 1o 2 pas3a; B [3 ABe OyKBbI U3 oL
BcTpeuaroTes 1o 4 pasza u emé 4 HoBble OyKBBI — IO 2 pasa, B Y BCTpedatoTcs 2 OyKBbI U3
o v He u3 3 o 2 pa3a, 1 OykBa u3 3 1 He U3 o BCTpeyaeTcs 7 pas, a OCTaIbHBIE 5 OYKB
BCTPEYAOTCS TOJIBKO B Y 110 OJTHOMY pazy?

IIpocThbie 3a1a4n HA pa30MeHNe MHOKeCTBA 00bEKTOB HA YaCTH

1.

2.

10.

CKOJIBKO CYIIECTBYET CIIOCOOOB COCTAaBJIEHHUSI CJIOBA JUIMHBI 12, COCTaBICEHHOTO C
HCII0JIb30BaHUEM 5 pa3HbIX OYKB?

CKOJIBKO CYIIECTBYET CI0c000B pacnpenenenus 40 pa3HbIX KHUT cpen 4 4elloBeK, TaK,
YTOOBI KaXK/IBIA B35T OT § 10 12 KHUT U BCE KHUTH OBLUIA PO3JaHBI?

CKOJIBKO CYIIECTBYET CIIOCO00B pacmpeseneHus 60 COTpyIHUKOB MO TPEM OT/IeNIaM, TakK
4TOOBI B KKIOM OKa3aJ0Ch HE MeHee 16 denoBek?

CKOJIBKO CYIIECTBYET CIIOCOOOB BbIOOpa 16 pa3HBIX KHUT, €CITH UMEIOTCS KHUTH 20
BUJI0B 110 20 pa3HbIX HAUMEHOBAHUI KaXkJI0TO BU/IA, TaK YTOOBI B BBIOOPKU COJIEPKAIU
KHUTH POBHO 5 BUJOB?

CKOJIBKO CYIIECTBYET CIIOCOOOB BBIOOPA 8 IOpYUECHHH, €CIT UMEIOTCS 25 TopydeHui
tuna |, 25 nopyuennii Tuna |1, 30 nopydennii Tuna |11 u 30 nopyuennii Tuma 1V, Tak
9TOOBI B BEIOOPKE OBLIH MPEACTABICHBI MOPYICHHUS BCEX YETHIPEX THUITOB?

CKOJIBKO CyIIECTBYET CII0c000B pacnpeaeneHus 16 T0KyMEHTOB IO 5 HyMepOBaHHBIM
Trarkam, Tak 4ToObl B KaXJ0H IMarnke OblJIo He OoJiee 2 WM HEe MeHee 5 TOKYMEHTOB?
CKOJIBKO CYIIECTBYET CIIOCOOOB pa3aaun 12 kapT Urpoky (U3 KoJioasl B 36 KapT), Tak,
9YTOOBI OHH OBLTU TPEX Pa3HbIX MacTei?

CKOJIBKO CYIIECTBYET cioco00B pa3gaun 10 kapT UTPOKY U3 KOJIOABI B 36 KapT, TaKk
YTOOBI OHM ObUTH 6 pa3HBIX BETUYNH?

CKOIBKO CyIIEeCTBYET crocoO0B 3anucu ciioBa u3 16 OykB, Tak 4YTOOBI B HEM
COJIEPIKaJoch 5 pa3HbIX OYKB?

CKOTBKO CyIIecTByeT crnocoOoB cocTtaBieHus cioba u3 20 OykB, Tak 4TOOBI B HEM ObLIO
MIOPOBHY BXO>KJICHH IJACHBIX U COTJIACHBIX OYKB, U UMEJIOCH 5 Pa3HbIX COTJIACHBIX U 4
Pa3HBIX TJIACHBIX OYKBHI ?

HpOCTbIe 3aJJa4Y4 HA MOCJI€10BATC/IBHOC MHOT'OKPAaTHOC paaﬁneﬂne MHOKECTB HA YaCTHU

1.

CKOJIBKO CYIIECTBYET CIIOCO0O0B JUIs JIBYX YEJIOBEK B3ATh 110 8 UTPYILIEK BCEX YEThIPEX
BHJIOB, €CJIM MMeeTcsl 15 HaMMEHOBaHUM WIpYILIEK MEpBOTo BuAa, |8 HauMeHOBaHUM
UTpYyLIEK BTOPOro BUa, 20 HAMMEHOBAHMI UIPYILEK TPETHETO BUAA, 25 HAMMEHOBAaHUN
UTPYIIEK YETBEPTOrO BUA, TAK YTOOBI OHU HE UMEH OOLIUX UTpyIIeK?

Nmetrores urpymku 6 Bunos 1o 10 pa3HbIX urpymek kaxaoro suaa. CKoabko
CYIIECTBYET CIOCO00B JUIs 2-X YEJIOBEK B3ATh M0 7 UTPYILEK, TaK YTOOBI y HUX OBLITH
UTPYIIKH 3-X 0OUTUX BUIOB?
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3. HNmeercs 4 kiacca JOKYMEHTOB 10 12 TOKYMEHTOB B KaKJ0M Kiacce. CKOJIBKO
CYIIECTBYET CIIOCOOO0B JUIS TPEX YETOBEK B3ATh 110 6 JOKYMEHTOB, TaK 4TOOBI y HUX
ObUIM JOKYMEHTHI U3 TpeX OOIIMX KJIacCOB?

4. JIBa Urpoka paccTaBJIIOT Ha IIaXMaTHOM Aocke 1o § nemek. CKOJIbKO CyIIECTBYET
croco0OB pacCTaHOBKH, IIPU KOTOPBHIX POBHO B YETHIPEX CTONONAX OYAYyT pa3MeIIeHbI
TIEIITKH 000OMX UTPOKOB?

5. CKOJBKO CyIIECTBYET CIIOCOOOB /IS IECTH YEJIOBEK B3SITh MO 4 TOKYMEHTa pa3HbIX
BHJIOB, €CJIM CYILIECTBYET 8 BUJOB JOKYMEHTOB, 110 2 (3, 4) pa3HbIX JOKyMEHTa Ka)/10Ir0o
BUjA?

6. CKOJBKO CyIIecTBYeT CIOCOOOB pa3aaTh MO § KapT JBYM UTPOKAM TakK, YTOOBI Y HUX
ObLTO 3 OOIIUX BEIMYUHBI KapT?

7. CKOJBKO CYIIECTBYET CIIOCOOOB COCTAaBUTh TPOMKY CJIOB JUIMHBI 9, Ka)able /1Ba U3
KOTOPBIX COJIEpKaT pOBHO 4 00ImNX OyKBbI?

8. CKOJBKO CyIIecTBYeT CriocoOO0B sl TPEX UEIOBEK BHIOPATH 1O 6 pa3HBIX MOAAPKOB U3
40 BUJIOB MOJAPKOB, TaK 4TOOBI Y ABYX U3 HUX ObUIO 2 0OLIMX BHUJIA TIOJAPKOB U €IIE Y
IBYX ObLIO 3 0OMIMX BH/IA MOJAPKOB?

9. CKOJIBKO CyIIECTBYET CIOCOOOB COCTABHUTH POTPaMMy COPEBHOBAHUH 10 6 BHIaM
CIIOpTa, MPOBOJUMBIX B T€UEHHE O JHEH, TaK UTO KaXKJbli IEHb I1OCJIEI0BATENHLHO
MIPOBOJISITCSI COPEBHOBAHMUS 110 TPEM pa3HBIM BUAAM CIIOPTA U 110 ABYM BUIAM
COPEBHOBAaHUS MPOBOJATCS B TEUECHHE 2 THEW, 110 ABYM BHJAAaM — B TEUCHHE 3 THEW M emié
10 IBYM BUJaM — B TeueHHE 4 THEW?

10.
IIpumepbl TUIIOBBIX 3a/1a4, IPeJIAraeMbIX JAJISl CAMOCTOSITEILHOIO pelleHus!
Tema I'padnl
Omnpenenuts, CKOJIBKO CYLIECTBYET:
1. pa3InYHBIX 1€PEBbEB C BEpPUIMHAMUA a1 ,..., a6,

2. Hen30MOpGHBIX JEpeBbEB C 7 BEpIIMHAMU, KOTOpBIE HE COJEpXKaT BEPIIUH CTEIEHU
OoJbie 3;
3. Hem3oMOp(HBIX IepeBbeB ¢ 8 W 9 BepmmHAMM.
4. nepeBbeB C 9 BepIIMHAMU, HE COJICPIKAIINX JIEMEHTAPHBIX ITyTeH AJTUHBI OOJIbIIE 5.
5. CKOJBKO CYIIECTBYET HEOPHEHTUPOBAHHBIX CBA3HBIX TpadoB ¢ 6 BepmuHamMu u 10
pebpammu?
6. CKOJIBKO CyIIEeCTBYeT HEeM30MOp(DHBIX CBI3HBIX TpadoB Oe3 merens ¢ 12 BepmuHamMu U 18
pEdpamu, comepxKaUMU 2 YEThIPEXYTOJIbHUKA?
7. CkonbKO CyliecTByeT Heu3oMophHbIX TpadoBc 4 BepmmHamu u S5 pebOpamu?
8. CKOJIbKO CyIIecTBYeT Hen30MOpHBIX TpadoB c 5 BepminHaMu U 7 pebpamu, KOTOpbIE
HE COJepIKaT BEPIIMH CTeneHH Oobie 3?7
9. CKOJIBKO CYIIECTBYET HEH30MOP(MHBIX CBA3HBIX IpadoB ¢ 9 BepmmHamu u 14 pebpamu Oex
BEPILHH CTeneHu 47
10. CkoJbKO CyIIecTBYeT HelIaHApPHBIX Hen30MOp(hHBIX TpadoB C:
a. 6 BepmmHamu u 10 peGpamu?
b. 9 Bepmunamu u 12 pebpamu, He UMEIOIIUX TIETENH?
C. 10 Bepmmnamu u 16 péobpamu, 6€3 COCETHUX BEPIIMH CTETICHU 57
d. 9 Bepmmnamu u 18 pédbpamu 6e3 moyHBIX moArpados ¢ 4 BepInHaAMK?
IlepeyeHb MPpUMEPHBIX KOHTPOJIbHBIX BOIIPOCOB K MPOMEKYTOYHBIM ATTECTAIUAM H
JIK3aMeHaM 10 Y4eOHOM JMCUMILINHE
23. MOIIHOCTh MHOKECTB.
24. OroOpaxenust. O6paTHble 0TOOpaKEHUSL.
25. Ornomenust. [IpencraBieHre u onepanuy HaJl OTHOIIEHUSIMU.
26. CpoiicTBa OMHApHBIX OTHOIIEHUI HA MHOKECTBE.
27. OTHOIIEHHS] SKBHBAJICHTHOCTH.
28. OTHOIICHHS TTOPSJIKA.
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29. ®.A.JI. CymiecTBeHHOCTb NIEPEMEHHBIX.

30. ®opmyIbl. DKBUBAICHTHOCTH (POPMYIL.

31. Teopema o 3ameHe paBHBIX. COOTHOIIIEHUS YIKBUBAJICHTHOCTH.

32. Paznoxxenue ai o nepeMeHHbIM.

33. Munumansubie JITHD.

34. 'eomeTpuieckast HHTEpIpeTanuss MUHUMaIbHBIX JIHD

35. MakcumainbHble KOHBIOHKIIMU U UX CBOMCTBA.

36. DxBUBaseHTHBIE TpeoOpazoBanus JJHO.

37. Ilonnsie cuctemsl GyHKIMH. Teopema penyKiunu.

38. Kimace M.

39. JleMma 0 HEMOHOTOHHOH (PYHKITHH.

40. O6pa3ubl 1 UX TPUMEHEHHUS.

41. [IpoayKuM¥ ¥ BBIBOJIBI.

42. MHOecTBa BEIBOJJMBIX CIIOB M UX CBOMCTBA.

43. BerancnaumocTsb B cuctemax [ocra.
CoaepikaHue NPpUMEPHBIX KOHTPOJILHBIX Pa0oT U 3aJaHNH K IPOMEKYTOYHOM aTTecTaluu

Tema 1. DjieMeHTHI TEOPUM MHOKECTB

1. HapucoBaTh nuarpammy BeHHa i 4eTblpex MHOKECTB M M300pasuTh Ha HeH
MHO>K€ECTBA:

a) (AA\(Bu(C\D)) n((AuC)\D))u((ANB)\ (C\D));

b)(A\(Bu(C nD)))\((AuC)nD);

c) ((A\B) u(Cu(DnA)U(A U (C\B));

d(D\BUC)N(C\D);

e)(B wC)ND)\(DNnA NC)u(B\A));

) (AUBUCUD)\AU{(CND)\(BNCnND))).

2. JlokasaTh TOXKIEeCTBA.

a) AuBNnC)=(AuB)n (AU CC);

b) AnBuC)=(AnB)U(A nC);

c) A\ (BN C)=(A\B)uU (A\C);

d (AuB)\C=(A\C)u (B\C),

e) AuB=(A\B)u(B\A)U (A nB);

) AnB=(AuB)\ (A\B)uU (B\A));

3. Ompenenutp, B KaKUX CIIydasiXx BEPHbl PABEHCTBA:

a) A\(B\C)=A\ (C\B),

b) (AuB)\C=(AuUC)\B;

c) C\(AnB)=(C\A)u(C\B),

d C\ (AuB)=(C\A)n (C\B),

e) (A\B)nC=(ANnC)\(BnC),

) Ax(A\C)uB)=(AxC)u ((BnC)xC);

g Ax(CuB)=(BxA)u (Cx(B\C));

4. Jloka3zaTh CUETHOCTH CJIEIYIOIIMX MHOXECTB, I0Ka3aB PABHOMOIIIHOCTh MHOXKECTBY
HaTypaJIbHBIX YU CEIL:

a) MHOXECTBa KOHEYHBIX [OJIMHOXKECTB CUCTHOIO MHOXKECTBa A,

b) MHOXecTBa panMOHATIBHBIX YHCEIT;

C) TOYEK Ha IJIOCKOCTH, MMEIOUIMX PAllMOHAIBHBIC KOOPIHHATHL;

d) TpeyronbHHKOB Ha IUIOCKOCTH C BEPIINHAMH, WMEIOIIUMH LIEIOYHCICHHBIC KOOPIHHATHL;

€) KOHEYHBIX MOCJIEI0BATEIBHOCTEH CHMBOJIOB JIATHHCKOTO andaBHTa.

Tema 2: Jlornueckue onepanuyu ¥ KBAaHTOPbI.

1. Vkazare cBOOOJHBIC U CBS3aHHBIE BXOXKJEHHS MEPEMEHHBIX B CIEAYIOIUX (popmynax,
COCTAaBJICHHBIX U3 MPEJUKATOB!

a) vy (A(xz) v3Iz(A(x2) &B(y))) >3 x(B(X) &A(x,Y));
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b) 3 X (C(X) & A(xy)) > VY P(y,2);

c) IX((A(X) v B(X)) & (VY zD(zy) » IxC(x,y)));

d) I x (AXy) = B(xy)) & V z(C(X) & A(X,2)).

2 . JInst KakuX HaTypaJbHBIX 3HAYCHUN MEPEMEHHBIX X1 U X MPEIUKAT SIBIISCTCS
UCTHUHHBIM?

a) 3 X3(X1 <Xz & X2<X3); g VXs VXa (X1< X3 & X2< Xa);
b) VX3 (X1<Xz &> X2 < X3); h) VX3 VXa (X1< X3 > X2< Xa);
C) I X3 (X1 <X3 & X2< X3); 1)3Ixs AXs X1< X3 v X2 < Xg);
d)VXxs I3Xs (Xa>X2 Vv X3 <X1); J)VXs VXa (X1> X3 & X2> Xg);
) VX3 VX4 (X1< X3 vV X2< Xg); ) VXs (X1< X3 v X3< X2)

g)VXs IXa (X1> X3 & X2> Xa); h)I3 X3 VX4 (X1> X3 & X2> Xa);

3. 3ammcarh CIACIyIONINE MPEUTOKEHUS B BUJE BBIPAKEHHIA, BBIICIUB /IS 3TOTO
nepBUYHbIC (0a30BbIC) MPEAUKATHI, HUCIOJb3Ys JOTHYSCKHE CBI3KH U KBAHTOPHI:

A. Ilpu HarpeBaHuH JTaBJIICHUE Ta3a B 3aMKHYTOM COCYJI€ HapacTaer.

B. Bce netu mo0aT MOpOKEHOE.

C. HekoTopsle JIt01 HE JIF00ST PUCKOBATH.

D. CymectBytoT npubopsl, MO3BOJISIONINE BUAECTH B TEMHOTE.

E. Bce npucyrcTByomie Ha BCTpeUYe YBEPSHBI B BBITOJHOCTH 3aKJIFOYEHHOTO KOHTPAKTA.

3. 3ammcarh CIeIyOIIHe ONPEACICHHS C MMOMOIIBI0 CBOWCTB M OMHAPHBIX MPEIUKATOB,
JIOTHYECKUX CBA30K M KBAHTOPOB, HAIIPUMED:

“ PoTOp — 3T0 BpaIaromascs 9acTb MAllMHbI *° MOKHO 3aIlACaTh B BUJIE

P(x) < Bpamaercs (X) & Fy(uactb (X, y) & mammua (y))

A. WHBeCcTHIIMM — 3TO 3aTpaTrhl JICHEKHBIX CPEJCTB, HAIPABJICHHBIC HA MOJIECP)KAHKUE U
pacuIupeHune Kamnurana.

B. Pedpmkepatop — 3TO TPaHCIOPTHOE CPEIACTBO, COMEPIKAIICE XOJOAMILHYIO YCTAHOBKY,
B KOTOPOU MEPEBO3UTCS TPY3.

C. Bekcenp — 3TO COCTaBJIEHHOE IO YCTAHOBJIEHHOW 3aKOHOM (opMe Oe3yCIOBHOE
MUCBMEHHOE JIOJITOBOE 00513aTeIbCTBO, BBIIAHHOE BEKCEIISIATEIeM BEKCeIeIepiKaTelIro.

D. ITlnaBiaeHue — 3TO MPOIIECC MEPEX0/ia BEIIECTBA U3 TBEPIOTO COCTOSIHUS B IKHIIKOEC.

E. Axums — 510 1eHHas Oymara, Beimyckaemass AQ, KOTopas YAOCTOBEpsET IPaBO Ha
JI0JTI0 B YCTaBHOM KaIlMTaJIe aKIIMOHEPHOTO 00IIeCTRA.

F. TerioBo3 — 3T0 MallivMHa, MEPEMEIIAIOIIASCS 110 peibcaM, MPUBOIMMAS B JIBHKCHHE
C MOMOIIbIO JBUTATENII BHYTPEHHErO CrOPAHUS;

G. BcrpeuaroTes Jit0/H, 3HAONMIME HECKOJIBKO S3bIKOB;

H. B JloHmoHe )XHUBET TOJBKO OJMH YESIIOBEK, KOTOPBII MOYKET PEIINTh ATy 337auy.
Tema 3: OTHOMIEHUSs!
. 1. OnpenenuTh CBOMCTBA CIEAYIONIMX OTHOIICHUH Ha MHOXecTBe N:

a) {x,y) | Ix-y|=10}

b) {(x,y)| Ix+y[=4};

c) {(x.y)| (x-2y) <10};

d) {x.y)| x>y

e) {x.y)|Ix-yl< 8}

) {x.y)| x*-y* > 9k

9) {x.y)| ¥=y}

h) {(x,y)| X sBAseTCSI YETHO¥ CTENEHbIO Yncia Y},

i) {(x,y)| necaTuuHblc 3amUcH X U Y HE coaepkar ooumx uudp};

J) {(X,y)| mmHa necaTHuHO# 3amucH X OOJIbINE JUTHHBI 3aITUCH Y};

K) {(X,y)| X u Yy uMeroT COBMaaroIIKe MHOKECTBA MPOCTHIX JCTUTEICH };

) {(X,y)| X u y wumeror He MmeHee K 0OImMX MPOCTHIX JACIHUTENCH };

m) {(X,y) | X u y umeror He Oonee K oOImUX AeauTENCH };
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n) {(X, y) | Bcsakas uudpa aecATHIHOM 3anmrcu X OO0JIbIIe COOTBETCTBYIOIICH UMPHI 3aIHCH
yh

0) {(X,y)| cymma udp necaTUUHON 3amKUCH X HE MPEBOCXOAUT YIBOCHHYIO CYMMY ITU(P
JECATHYHOM 3amucu Y}

2. OnpenennTh CBOICTBA CAEIYIONIMX OTHOMIEHHI MeKIy (YHKIHSIMH HA MHOJKECTBe

BellleCTBEHHbBIX YHCeJI:

a) {(f.g)] f(x)>g(x)} by {(f.g)I [ f(x)-g(x)|<10}

c) {(f.g)| f(x)g(x)>1} d) {(f.g)| f(x)g(x)<0}

e) {(f.g)| f(x)+g(x)=0} H{(f.g)| fg(x)<0}

9 {(f.9)I(f(x)/g(x)>2}; h) {(f,g)|max(f(x) g(x))>0}.

3. Jlokazath, 4TO CIICAYIOIIHAE OTHOIICHHS SBJIAIOTCS OTHONICHHSIMH OSKBHBAJCHTHOCTH Ha
MHO)KECTBE HATYpajbHBIX uncesl. ONpenesuTh ISl HHUX YHCIO KJIacCOB SKBUBAJICHTHOCTH U
KOJIMYECTBO JIEMEHTOB B Ka)KJIOM TaKOM KJIacce:

a) Xpy < x=y(mod(k)), ke N;

b) Xpy <« xonmuectBa pa3HbIX UGP B ACCATUYHBIX 3AMUCIX YHUCET X M Y COBIAJIAIOT;

C) XpY < cymMMmbl iudp ABOUYHBIX 3aMMUCEH X U Y PaBHBI;

d Xpy < mig X U Y COBMAgalOT MaKCHMAJIbHBIE TIPOCTHIC JCTUTEIH;

€) XpY < YHUCIO HyJeH B JCCATUYHOM 3aMCH X PaBHO YHCIY HYJICH B JECATHYHON
3armcu Y,

f) Xpy < coBmamaroT MakCHMaJIbHBIE TIOKA3aTEIM CTENCHEH MPOCTHIX YHCEIl, Ha KOTOPBIC

HAIIeNo ANt X U Y;

g) XpYy < uucia X ¥ Y HMEIOT paBHOE YMCIIO Pa3HBIX MPOCTHIX ACTUTEIICH.

4.8. Tloka3arh, YTO CIICAYIOIIHE OTHOIIECHUS SBJISIOTCS OTHOIICHHSMH SKBHBAJICHTHOCTH Ha
MHO)KECTBE CJIOB B JIATUHCKOM ajdasure. ONpeAeTuTh YUCIO W MOIIHOCTH KJIACCOB
SKBUBAJICHTHOCTH:

a) apf < MHOXecTBa pa3HbIX OYKB B 3alMCAX O U B COBMAIAIOT;
b) app < coBmamaroT cioBa, moJyvarOIIUECs U3 O U B TIOCIIE yaaleHHs IEPBBIX BXOXKICHUI

KaXJ1I0M OYKBBI B HUX;
¢) apPf < CoBIAAAIOT CIIOBA, MOJYYaeMbIe U3 OL U B TIOCIIE yaaeHHs BCEX YETHBIX
BXOKICHUH

BCSIKOI1 OYKBHI B HUX;
d) app < coBmamarT KOJIMYECTBA BXOKIACHUI HAOOIeE YaCTO BCTPEYAIOIINXCS OYKB B O U
B;
e) appf < coBmagamT CIOBA, MOJyYaeMbie U3 O, U B yIaJeHUEM BCeX HEMEPBbIX BXOXKICHHM
BCSIKOM

OYKBBI B HUX;

f) app < croBa, mosyyaromirecs u3 o ¥ § oCIie ynaleHus BCEX HEMEPBBIX U HEMOCICAHUX
BXOXKIEHUHN

BCSIKOI OYKBBI B HHX, COBIIAJIAIOT;
g) apf < s CIOB O ¥ B paBHBI MAKCUMYMBI PACCTOSHHUN MEX/Ty BXOXKIACHUSIMH B KXKI0€ U3
ATHX CJIOB Map OJIMHAKOBBIX CHMBOJIOB;
h) app < mwig o u B;coBmagarOT MHOKECTBA OYKB, MOBTOPSIOIIUXCS B 9THX CIIOBax OoJjiee
JIBYX pa3;
i) apfp < o u B CcoBMagarT C TOUHOCTHIO 10 BXOXKIACHHUH INTACHBIX OYKB;
j) apB < KoiMYecTBa pa3HBIX INIACHBIX U COTJIACHBIX OYKB B O M [3 paBHbI;
k) app < cioBa, moaydaemblie 3 O ¥ B yIaJeHHEM BCeX TPYII U3 OoJiee YeM OHOM PsiioM

CTOSIIUX OJIMHAKOBBIX OYKB, COBIIA/IAIOT;

) app <> coBmamaroT cJ0Ba, MOJydyaeMble U3 O. M [B yIaJICHHUEM BCEX CUMBOJIOB, B KOTOPBIX
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HapyIIaeTcss MOHOTOHHBIH (10 HECTPOTOMY BO3PACTaHUIO OYKB) MOPSIOK

ciieoBaHus OyKB.
m) opPf < uKciao OYKB B 0L KOTOPBIM MPEAIIECTBYET YETHOE YHUCIIO OTIMYHBIX OT HUX OYKB
paBHO uuciTy OyKB B [3, KOTOPBIM MPEANIECTBYET YETHOE YUCIIO OTIUYHBIX OT HUX OYKB
Tema 4 : Aare0dpa JIOTMKH

1. Haiitu gnciio HabopoB, HA KOTOPBIX 33aaHHas (PYHKIMS IPUHUMACT 3HaYeHUE, paBHOE 1.

a) Xp+Xa2+. .. +Xp;

b) xi1~(X2~(..(Xn~Xn)...);

C) X1&X2WX2&X3V...VXn1&Xn;

d (..X1>X2)>...)>Xn;

) X1VX2V...VXnp;

f) X1 | Xo .. | X0

a) X1&X2WX2&X3V...VXn1&Xn VX &X1;

b) X1 Xot+. ..+ Xp-1 Xp;

C) (X1 X2)+. ..+ (Xn1 | Xn).

2. TlocTpouTh pasioXeHHe CIEAYIOMUX (PYHKIIHIA MO I' TepeMEeHHBIM:

a) (x SV X & X1V X1)) r=2;

b) x 5x:ox:), =1

C) X1+X1+X1+X1+1,r=3;

d) (X VX))o (X &x v x:), = 2;

e) (00010011),r=1;

f) (0011011100111001), r=3.
3. [locTponTh MUHUMAJTBHBIC J.H.(. CIeIyOMUX GYHKIIHHA, TPUMEHSS TpaBuia mpeoOpa3oBaHus
K COKpaIlleHHOH I.H.(.:

a) x. >(x:ox),

b)x. 5(x:>(xs>x);

C) xi+(x: > (X: VX))

d) xv(x—x+x));

) xi(x: > (x> (X: > X)) 5
f)x,4+x:4+X: +X..

9) ((X1+X2) > (X1V X3)) = Xa)

Tema 5 : Cucremsl ITocTa
[TocTpouTh MPOYKIIMOHHBIE CHCTEMBI, B KOTOPBIX BBIBOJATCS CIICAYIONIME MHOXECTBA CJIOB B

angasute {0, 1, S}:

a) IBOMYHBIX KOJIOB JICPEBbCB;

b) cummerpuuHBIX CI0B;

C) CJIOB, B KOTOPBIX HUKAKUE JIBA COCEAHMUX CHMBOJIA HE SIBIISIOTCS OMHAKOBBIMU;

d) map nBoMuHBIX 0B (a,B), TAKKX 4TO 3 ABJIAETCA OOpaiieHueM o (T. e. B= a™);

€) map CIIOB, B KOTOPBIX IEPBOE CJIOBO IMPOM3BOJILHOE, & BTOPOE MOJIYy4aeTCsl U3 MEPBOTO
yIJICHUEM BCEX HYJICH;

f) map cinoB (o, B), comepKaIux MOPOBHY €MHUII,

g) map cios (a,3), coaepIKaIinux MOPOBHY U HyJICH U eTUHHIL;

h) map cioB (o, 3), TAKUX YTO YHCIIO €AUHUIL B O OOJIBIIIE YHCITA STUHHMIL B [3;

i) {(a, B) | o mpousBoJBHOE, a 3 MOIYYACTCS M3 CKATHEM BCSIKOI TPYIIBI TOAPST HIYIIUX
OJIMHAKOBBIX CUMBOJIOB B OJIMH TaKOW CUMBOJ };

J ) map cnoB (a,3), TaKMX YTO 0L — MPOM3BOJILHOE, a [3 MOTYyIaeTCsI U3 O YABOCHUEM BCSIKOTO
HYJISL M CKaTHEM BCSIKOW TIOCIIEZIOBATEIBHOCTH TTOIPSIT UAYIUX AUHUI] B OJIHY SHHHUILY;

k) {(o, B)| o nomxyuaercs u3 3 cxkatueMm BCSKOH IMOCIEIOBATEIBHOCTH TOAPSI WUAYIIUX
HYJICH B OJIMH HOJIb, a [} MOJIydaeTcss M3 O, CKATHEM BCSKOW TPYIIBI MOAPST UIYIIUNX SIUHHII B
OJIHY SIIMHHUILY };
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) {(a, B)| o mpomsBosibHOE, a B COCTaBICHO W3 HEYETHBIX MO TMOPSAKY TPYII €IUHHIL
pa3e’IeHHBIX HYISIMU };

m) {(o , B, y)| o mpou3BoNBHOE, @ B M Y COCTAaBICHBI COOTBETCTBEHHO M3 YETHBIX U
HCYETHBIX 110 MOPSAKY IPYIIT HYJICH B O, pa3/IC/ICHHBIX CIHHUIIAMH }

N) MOHOTOHHBIX CJieBa HarpaBo ciioB B andasure {0, 1};

0) HEMOHOTOHHBIX CJIeBa HAMpaBo CJoB B andasure {0, 1}.
TunoBbie 3a4éTHBIE 32IAHNUS 110 Y4eGHOMY KYpCYy JTHUCKPETHbIE MAaTEeMATHYEeCKHEe CHCTEMBbI

1. CpoiicTBa OTHOLIEHHS] KBHBAJEHTHOCTH HA MHOKECTBE CJIOB B JIATHHCKOM
andasure
(Ookazamv, 4mo omuoweHue A6 IKGUBATIEHMHOCHIBIO, ONPEOeUMb YUCTO U
MOWHOCIMU KIACCO8 IKBUBANEHMHBIX C1I08 (KOHeUHble Ul becKoHeuHble))

a.apPf < mus o u B coBmasaT MHOXKECTBA OyKB, MOBTOPSIFOIIUXCS B ATHUX CIOBaxX Ooee
JBYX pa3.
b. app < o u P coBnamaroT ¢ TOYHOCTHIO 0 BXOXKICHHIA TTTACHBIX OYKB
C. apf < coBmamaroT cIOBa, MOJydyaeMble U3 O ¥ [} yJaJeHHeM BCEX CHMBOJIOB, B
KOTOPBIX HapyIIAeTCs] MOHOTOHHBIN (II0 HECTPOTOMY BO3PACTaHMIO) MOPSIIOK CIE€I0BaHUs OYKB
2. CaoiicTBa OTHOIIEHU MeKAY PYHKUMSIMU HA MHOKECTBE BelleCTBEHHBIX YK cell.
a fpg e Tk, k>0VX(f(x+ki)gx—ky)>0)
b.fpg e Fk>0Vx(fXx+k)>gx—K)).
3. MocTpoenue munumaabHoii JJH® ¢pyHkuuu ajaredpbl JOrHKH € OMOIILIO
IKBHMBAJICHTHBIX NIpPeoOpa3oBaHuii
f(x,y,2v) = (V=2 +( vx)) [y &v)
4. Tloacyer yMc/Ia MOHOTOHHBIX GYHKIMI a1red0psbl JOTUKH, YA0BJIETBOPSIOMIMX
3a/JaHHbBIM YCJI0BHAM
a. f(x)y,z,v) rakux,aro f(0,1,1,0)=0u f(1,1,1,0)=1
b. f(x,y, z,v) Takux, uto f(0,1,0,0)=0u f(1,1,0,0)=1
5. IlpeacraB/jieHue OTAEJbHBIX (PYHKIHUH aJreOphl JOTMKH ¢ MOMOIIBLIO opMyJT Ha
3aJJaHHBIMM MHOKeCTBaAaMH (PyHKIUH.
af(xy 2= (x—>2)+(y vx) uepes pyukuuu f; = 10001101 u f, = 00010000
b. f= X1+X,+X3 wuepe3 pynkuuu cemerictea B = {X;— (Xo+x3) }
C. F(X1,X2,X3,X4)= X2>X1)+(Xs vXy4) cnomompio Gpyaknuii f; = 10101111 u
f, = 01010000

5. IlepeyeHb OCHOBHOH M [ONMOJHUTEJIbHOH Y4eOHOH JIUTEPATYPbl, HEOOXO0AMMON
JJISI OCBOEHMSI TMCUUIJIMHBI (MOLYJIs1).
5.1 OcHoBHas JiUuTEpaTypa:

1. Jlextsaps, M.. OcHoBbI nuckpetHoi matematuku / M.U. JlexTspsb. - 2-¢ u3a., uchp. -
Mocksa : Harmonanbnbiid OTKpbIThIA YHUBepcuTeT « AHTYUT», 2016. - 184 c. : rpad. -
(OcHOBBI HHGOPMAITMOHHBIX TEXHOJIOTHH). - bubauorp. B kH. - ISBN 978-5-94774-714-0 ; To
ke [DNEeKTpOHHBIN pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=428981 (05.02.2018).

2. Cynomnunaros, C.B. J[luckpernas matematuka : yue6Huk / C.B. Cynomnnaros,

E.B. OBunHHMKOBA. - 4-¢ u31. - HoBocubupck : HI'TVY, 2012. - 278 c. - (YueOonuku HI'TVY). -
ISBN 978-5-7782-1815-4 ; To e [ DneKTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=135675 (05.02.2018).

3. Komnbuios, B.U. Kypc nuckpetHoit MmaremaTuku [ DneKTpoHHBIN pecypce] : yuel.
nocobue — DnekTpoH. naH. — Cankt-IletepOypr : Jlanp, 2011. — 208 c. — Pexxum pocrymna:
https://e.lanbook.com/book/1798. — 3aru. ¢ skpana.
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5.2 JlonosiHUTe/ILHAS JIATEpaTypa:
1. Ky3nenos, O.I1. [luckpeTHas maTemMaTuka Jjisi MHXKEHepa [DIEKTPOHHBIN pecypc]| : y4el.
nocobue — DnektpoH. naH. — Cankt-IlerepOypr : Jlanb, 2009. — 400 c. — Pexxum gocryma:
https://e.lanbook.com/book/220 .
2. TmyxoB, M.M. 3ajauu 1 ynpaxHeHuUs [0 MATEMATHYECKON JIOTHKE, TUCKPETHBIM (DYHKIUSIM U TEOPUH
aJITOPUTMOB [ DIIEKTPOHHEIN pecypce] : yueoHoe mocodoue / M.M. I'myxos, O.A. Koznutun, B.A. I1lamomHukos,

A.b. llIumkoB. — DnexTpoH. aaH. — Cankt-IletepOypr : Jlans, 2008. — 112 c. — Pexxum nocryna:
https://e.lanbook.com/book/112

3 KoxyxoB, C.®. CO0pHUK 33124 110 AUCKPETHOM MaTeMaTHKe [ DIEeKTPOHHBIN pecypc] : yueo.
nocobue / C.d. Koxyxos, I1.11. CoBepTkoB. — DnektpoH. naH. — Cankr-IlerepOypr : Jlans,
2017. — 324 ¢. — Pesxxum pocryma: https://e.lanbook.com/book/93769 .

4. I'aBpuios, I'.I1. 3anaun u ynpaxHeHUs 10 AUCKPETHOM MaTeMaTuke [ DJIeKTpOHHBIN pecypc] :
yue6. nmocoo6ue / I'.I1. I'aBpunos, A.A. CanoxxeHko. — DIeKTpoH. AaH. — Mocksa : ®uzmartiur,
2009. — 416 ¢. — Pexxum nocryma: https://e.lanbook.com/book/2157.

5. Mansues, U.A. JluckperHass maremaTuka [DIEKTPOHHBIN pecypc] — DJIEKTpOH. JaH. —
Cankrt-IlerepOypr : Jlans, 2011. — 304 ¢. — Pexxum nocrtyna: https://e.lanbook.com/book/638 .

5.3. llepuoguyeckue u3aaHus:
Hcnonb3oBaHue ra3eT U KypHaJIOB HE MPEAYCMOTPEHO

6. Ilepeyennb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHHUKALIMOHHOM CeTH
«AHTepHeT», HEOOXOAMMBIX JI1 OCBOCHHM S TUCUMILJIMHBI (MOIYJIsA).

1. Poccuiickoe oOpaszoBanue, dhenepanbupiii mopran [Odunmanbasiii caiit] — URL:
http://www.edu.ru

2. http://ru.wikipedia.org/wiki/%C4%E8%F1%EA%FO%ES%F2%ED%EQ%FF
YECHEQ%NF2%ESYUECYEQ%F2%ESYNEA%EOD

3. http://www.matburo.ru/st subject.php?p=dm

4. http://www.allmath.ru/higheralgebra.htm

5. http://www.allmath.ru/higheralgebra.htm

7. Meroauueckue yKa3aHusi I O00y4alIIMXCA 10 OCBOCHHMIO JIUCHHILUIMHBI
(Monxyaist).

1. JluckpeTHast MaTeMaTHKa U MaTeMaTHueckas joruka. JlaboparopHslit Kypc (mpeacraBieH
B DJICKTPOHHOM 00pa3oBaTesIbHOM cpejie yHuBepcuTeTa Ha miardopme Moodle:
http://moodle.kubsu.ru/ ) .
IIo KypCy NpeayCMOTpPCHO MPOBCACHHUC JICKINUOHHBIX SaHHTHﬁ, Ha KOTOPBIX AACTCA OCHOBHOH
CHUCT eMaTI/IBI/IPOBaHHHﬁ MaTrepuall, J'Ia60paTOpHLIX 3aH5ITPII>i, pa3BUBAOIINX HABBIKU JIOTHKO-
MaTeMaTH4ICCKOTIO, KOM6I/IHaTOpH01"O, OHTOJOITHYC€CKOI'0, THOCCOJOTHYCCKOI'O MBIIIJICHHMA,
MOJCIUPOBAHUSA KOTHUTHBHBIX ueneﬁ, onepaunﬁ " IIpOLECCOB.
Baxxueium sTanom KypCa ABJACTCA CaMOCTOATCIIbHAS pa60Ta 0 HU3YUYCHUIO AUCHUILINHBI
(Moxynsi) obecneunBaroniero (OpMUPOBAHNE YCTONUNMBOM MPUBBIYKU MPABUIBHOIO MBIIIICHHUS.
CamocrosTenbHas paboTa CTYI€HTOB KOHTPOJIHPYETCs B (opMe MPEeIyCMOTPEHHBIX Y4E€OHBIM U
HHAWBUAYAJIBHBIM IIJIAHOM, Fpa(I)I/IKOM IMPOBECACHUSA J'Ia60paTOpHI>IX BaHHTHﬁ, KOHTPOJIbHBIX U
CaAMOCTOATCIBbHBIX pa60T. 3 KOHTPOJIbHBIX. pa6OTBI B 1 CCMECTPC MO0 OCHOBHLIM pas3jciiaM Kypca
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(oHTOIIEHUSI, KOMOWHATOPHKA, ainredpa JIOTWKH, 4 KOHTPOJBHBIX PabOTHl BO 2 CeMECTpe Io
OCHOBHBIM pa3zzieniaM Kypca (rpadpl, aBTOMAaThl, pEeKypCHBHBIE (QYHKINH, cucTeMbl [locTta).

B ocBoeHMM IUCHUIUIMHBI MHBAIMJAMU U JIMLAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbSI
OoJyibIlIOE  3HAYCHHWE WMEET WHIMBHIyallbHas YydeOHas pabora (KOHCYIbTallMU) —
JIOTIOJTHUTEIBHOE Pa3bsiCHEHUE yUEOHOIO MaTepuaia.

NunuBuayanbHble KOHCYJAbTAlMM TIO TPEAMETY SIBJISIOTCS BaXXHBIM  JOTIOJHUTEIHHBIM
¢dakTOpoM,  CHOCOOCTBYIOUIMM  WHAMBHIyalIH3allMd  OOy4eHHS] W YCTaHOBJICHHUIO
BOCIIMTATENIFHOTO KOHTAKTa MEX/Ty MPEToAaBaTeieM U 00yJaromuMcs HHBATUAOM WU JIULIOM C
OTpaHMYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI.

I[lo Bcem wu3ydyaeMbIM TeMaM CTyJEHTaM I[PENOCTaBISIETCd pPa3/JaTOYHbI  Marepual,
oOecrieunBarOmuii HHPOPMAMOHHYIO TOAECPKKY TEOPETUYECKOTO M MPAKTHUYECKOTO KYPCOB.
[lo w3ydaemoil JUCHMIUIMHE TIOATOTOBJICHO OO30pPHOE W3JIOKEHHE OCHOBHBIX Da3JIeNoB,
MpeAHa3HaYeHHOE JJIs1 03HAKOMIICHHUS TTepe]] ciaueit BeITycKHOTO 9k3aMmena ["IK.

8.1 Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOT M.

- [IpoBepka MHAMBUIYaTHHBIX 33JJAHUN ¥ KOHCYJIbTHPOBAHUE TIOCPEICTBOM JIEKTPOHHOM
TTOYTHI

- WCIOJb30BaHWE OJIEKTPOHHBIX TMPE3CHTAIM TpPHU TPOBENECHUH JICKIIMOHHBIX |
ab0OpaTOPHBIX 3aHATUN

8.2 IlepeyeHb HEOOXOAMMOT0 MPOrPAMMHOI0 00ecedeH N .

1. Onepannonnas cucrema MS Windows.

2. UnrerpupoBannoe oducHoe npuioxenne MS Office.

3. Ilporpammuoe obecriedeHue jIsl OpPraHU3alMH  YIPABISIEMOTO KOJUIEKTHBHOTO H
6e3omacHoro goctyna B HTepHer

8.3 IlepeyeHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. CripaBouno-npaBoBas cucrema «Koucymstant [Timroc» (http://www.consultant.ru)

2. DneKTpoHHAas OonbmmoTeUHast cucreMa eLIBRARY.RU RU (
https://elibrary.ru/defaultx.asp )

3. baza UH)OPMAITMOHHBIX noTpeOHOCTEH KyoI'y (BUAIT) (
https://infoneeds.kubsu.ru/infoneeds/ )

8.3 Ilepeyenb MHGOPMANMOHHBIX CIIPABOYHBIX CUCTEM:

1. CrpaBouno-mpaBoBas cucreMa «Koncyaprant ITmocy» (http://www.consultant.ru)
2. DnexrponHas oubaunoreunas cucrema eLIBRARY.RU

3. baza undopmannonusix norpedHocteit Kyol'yY (bBUIT)

9. MarepuajbHO-TexHHYecKasi 0a3a, HeoOXoguMasi JJIsi  OCYIIECTBJIEHUS
00pa3oBaTeJIbLHOIO NMpoIecca Mo JUCIHIJIMHE.

MaTepI/IaJ'ILHO -TEXHHUYECKOE 00ecIeueHue JUCLHHUITIIMHBI

No Bug pabor
(MOJTyJisl) ¥ OCHAIIIEHHOCTh

1. JlexuuonHsie 3aHsATUS | JICKIIMOHHAS ayAWTOpHS, OCHAIEHHAs MPE3EHTAIMOHHON
TEXHUKOH (MPOEKTOP, IKpaH, KOMIbIOTEP/HOYTOYK. YueOHas
ayUTOpUs AN TPOBEACHUS 3aHATHH JEKIMOHHOTO THMA -
aymurtopus 131, A305.

2. JIaGopaTopHbIe JlaGopaTopusi, yYKOMIUJIEKTOBaHHAasl  CIIELUATU3UPOBAHHON
3aHATUSA Mebenblo, JTOCKOH, MeloM, MapKepoM. YueOHas ayauTopus
JUIsl TIPOBEJICHUSI 3aHATUH JEKIIMOHHOTO U CEMHUHAPCKOTo THIIA
- aymuropust 1337 147,100C.

3. I'pynnossie VYuebHast ayauTOpuUs Ui IPOBEJCHUS 3aHIATUH JEKIIMOHHOTO U
(MHIMBUAYATbHbIE) CEMHUHApPCKOro Ttuna - ayauropus 133.

25



http://www.consultant.ru/
https://elibrary.ru/defaultx.asp
https://infoneeds.kubsu.ru/infoneeds/
http://www.consultant.ru/

KOHCYJIbTallun

Texymmii  KOHTpoOsb, | YueOHast ayAuTOpUs Ui MPOBEACHUS 3aHSATHH JIEKIIMOHHOTO

IIPOMEKYTOYHAs tuna - aynuropus 131, 305a,307a.

aTTecTalus

CamocrosTenbHas Kabuner s caMmocTosTeNnbHONH  paboThl, OCHAIEHHBIN
pabora KOMIIBIOTEPHOW TEXHHUKOM C BO3MOXXHOCTBIO MOJKIIOYEHUS K

cetu «VHTEpHET», NPOrpaMMON SKPAHHOTO YBEIWYEHUS U
00eCTeYeHHbII JOCTYIIOM B 3JEKTPOHHYIO WH(pOPMAIMOHHO-
00pa3oBaTeIIbHYIO cpeay yHuBepcuTeTa. ayauropus 102a.
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Penen3ust Ha padouyio nporpammy Koctrenko Koncrantuna UBanoBuua

no pucuurimHe Ne 51.0.09 JluckpeTHble MaTeEMaTUYECKUE CUCTEMBI,
pa3pabOTaHHYIO B COOTBETCTBUU C YUYEOHBIM IJIAHOM
Hanpasnenue noarorosku 09.03.03 [Ipukinannas undopmartuka (6akamaBpuar)
[Ipoduns: Ilpuknagnas nHpopMaTrKa B SIKOHOMUKE

Peniensupyemasi mporpaMma COJCPIKHT H3JIOKEHUE OCHOB JIOTUKO-MAaTEMAaTHYECKHX CHCTEM,
WCIOJIb3YeMBIX TIPU HW3Y4eHUH  (OPMAaTM30BAHHBIX MOJCNICH i SBICHUA U OOBEKTOB B
PAa3JIMYHBIX HNPUKIIAAHBIX o0acTax. I/I3quHHe JUCHUITIINHBI <<I[I/ICKp€THBI€ MaTEMaTUYCCKHUC
CUCTEMb» B 00BbEME, MpEAnojaraéMoM pELEeH3UpYeMOl MporpaMMol  CHOCOOCTBYET
(OPMHUPOBAHHIO TEOPETHUYECKOTO Oasuca Ui TOCIEAYIOMEr0 W3YYeHHs psfa CIElHaTbHBIX
AVCHUILUINH, CBA3AHHBIX C MOJACIIMPOBAHUCM U aHAJIU30M I/IH(l)OpMaHI/IOHHI)IX CHUCTEM.

B mporpamMmme mpHBEIEHO CHUCTEMATH3MPOBAHHOE H (OPMAIM30BAHHOE M3JI0KEHUE
CHUCTEMEI OCHOBHBIX JIOTHKO-MAaTEMATHUYECKUX ITOHSATHI OTHOCAIINXCA K TCOPUU OTHOIIIEHUN U
anre6p51 JIOTUKH, IOOCTATOYHOC MJIA TIOJYYCHHUA HaAYaJIbHBIX HpeﬂCTaBHeHI/Iﬁ 0 MIpeamMcETe,
HCIIOJIB3YEMBIX B }IaJILHeﬁmeM Ipru MN3YYCHHU CIHCOHUAJIBHBIX AOWUCIUILIMH. HN3noxenne
TEOPETUYECKOT0 MaTepuaa Xopouo cOaTaHCUPOBAHO U OTPAXKaeT COJAEp)KaHHUE IEMEHTapHOU
JIOTUKHU (JIOTMKU BbICKa3bIBaHUi). OOydeHHEe B COOTBETCTBHH C paboUeii MpoTrpaMMOii TTO3BOJISET
yUYalIuMCcs MOJIYYUTh YCTOWYMBBIE HAaBBIKM PAOOTHI C JIOTHUECKUMU OOBEKTaMH U (YHKLIHSIMH.
Marepuasibl MPAaKTUYECKUX 3aHATHH COCTaBJIIOT CHUCTEMbI 3alaHUH  Pa3HbIX THUIIOB,
CUCTEeMATU3UPOBAHHBIX IO MPUMEHSEMBIM CXeMaM M METOJaM pEILICHUs JIOTMYECKUX 3ajad.
CrpykTypa cucTeM KOHTPOJIbHBIX 3aJaHUN MO H3y4aeMbIM TeMaM I03BOJIsIeT chopMHpOBATH
cucteMy MNpogecCHOHATIbHBIX KOMIIETEHIMH, OOeCHeurBalOIIUX HCIOJIb30BAHUE METOJIOB
AJIIEMEHTApPHOIO JIOTUYECKOTO aHajin3a B MNpoQeccHOHAIbHON aearenbHOCTH. CrenuanbHbIN
MHTEpEC MPEACTaBIseT BKIOYEHHE B MPOrpaMMy H3JI0XKeHHE (POPMATU30BAHHBIX OCHOB SI3bIKA
MIEPBOTO MOPSIJIKA, OCHOBAHHOTO HA KOHCTPYKIUSAX C MPEAUKATAMU U KBAHTOPAMHU.

Cuntaro, 4To peueH3upyemas pabodas MporpaMMa OTpakaeT BBICOKUN HAy4YHBIH H
MEJaroruYecKuil OMBIT aBTOpa, COACPXKHUT OS(P(EKTUBHYIO CXEeMy U CpPEICTBA HU3YYCHUS
JUCHUILTMHBI B COCTaBe y4eOHOTO IIaHa MOATOTOBKU OakaJaBpOB M0 HAIPABICHUIO MOATOTOBKU

09.03.03 IlpuxianHas uHGOpMAaTHUKA, MPQJIb TPHUKIIAIHAS MaTeMaTHKa B SKOHOMHUKE.

Penienzent
3am. aup. OO0 UHUTIJIADB

k.T.H. Cunnma C.T. A\
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Penen3usi Ha pado4yro nporpaMMy y4e0HOro Kypca
10 JIMCIMIUIAHE
B1.0.09 IuckpeTHble MaTeMaTHYeCKHE CHCTEMbI
yueOHoro muana Hanpasienus noarorosku 09.03.03
[Mpuknagnas napopmaruka (OakaniaBpHar)
[Ipodus: [Mpuknamaas nHGOPMATHKA B SKOHOMUKE

Peuensupyemast pabodasi mporpamma peaaus3yeT MOJENIb 00yUeHUs CTYJCHTOB MIIAJIIINX
KypCOB OCHOBHBIM 0a30BbIM pa3lielaM COBPEMEHHOM JMCKPETHOM MAaTeMAaTUKH U
MaTeMaTUYEeCKOM JIOTUKU. YKa3aHHBIM y4eOHBINA Kypc siBisieTcsl pyHAamMeHTalbHbIM. Ero
U3y4YeHHe oOecrneunBaeT HEOOXOAUMYIO TEOPETHUECKYI0 MU METOAMYECKYIO MOIICPKKY
M3YYEeHMS JAPYTUX IUCUUIUIMH y4eOHOro IUIaHa, MPUMEHSIOMIMNX 3JE€MEHThl JTIOTUYECKUX
CUCTEM B KayeCTBE KOMIIOHEHTOB M3y4aeMbIX Moxenei. [loatoMy, n3ydaemsie B Kypce
JIOTUYECKUE MOJETU U METONbl OOIIe3HAaUMMbId (PparMeHT TEOpPeTHYECKUX 3HAHMM,
MPUMEHSIEMBIX B PA3JIMYHBIX HAIIPABJICHUSIX COBPEMEHHOW MAaTEeMAaTUKU U MH()OPMATHUKHU.
B kauecTBe TakMx MOJENEN CHENUAIbHO PacCMATPUBAIOTCS S3bIK JIOTMKHA IEPBOTO
MOPSIAKA, MPEINKAThl U KBAaHTOPbI, OCHOBBI TEOPUH OTHOILECHUM, a TaK)K€ 3HAYUTEIbHbIN
(dbparMeHT anreOpbl JIOTHKH.

[IporpaMma mnpenycmaTpuBaeT HM3JIOKEHHE OCHOB MAaTEMAaTHYECKOro  S3bIKa,
o0ecrevynBaroiero BO3MOXKHOCTh HCIOJIb30BAHMSI BO BCEM Kypce YHU(PHUIIMPOBAHHOTO
dbopMara TOCTPOCHMSI TOYHBIX ONPENEICHHUM, OKa3bIBAEMBIX YTBEPKICHHUM, a TaKxke
M3NIOKEHHUS JI0Ka3aTeNbCTB, OMUCAaHUs Mojelied W anroputmoB. Paboueil mporpammoit
TaKKe IPELyCMOTPEHAa peanu3alys KOMIIAKTHOIO U HWHTEHCUBHOIO BBCICHHUS B
TEMAaTHUKY, METOJBI U PE3YyJIbTAThI IIPEICTABICHUS JTOTHYECKUX 3aBUCUMOCTEH, YCIOBHBIX
BbIpakeHU# U (GopMmyJ, obecrneunBatomiee GOpMUPOBAHNE YCTONUMBBIX MPEICTaBICHUN
0 TEXHHKE JIOTUYECKOIO aHAJIN3A.

[Iporpamma 51aGOpaTOPHBIX 3aHATUN HalpaBlieHa Ha (GOPMHUpPOBaHHE Yy O0OydaeMbIX
YCTOMUYMBBIX TINIyOOKMX HAaBBIKOB IMPABUIBHOIO JIOrMYECKOro MblimieHus. Cucrema
TUIOBBIX 3a4ETHBIX M KOHTPOJBHBIX 3aJaHuil oOecrneunBaeT BO3MOXKHOCTb IOJHOTO
HNPAaKTUYECKOI'0 YCBOCHMS U3JIaraéMblX B yUeOHOM Kypce MoJieNiel U CBA3aHHBIX C HUMH
0a30BbIX METOJIOB U NPUEMOB pPEIICHUs IPAKTUYECKUX 3a]1ay.

M3ydeHne 0OCHOBHBIX pa3JelioB PELIEH3UPYEMOM MPOrpaMMBl B IpesiaraéMoM o0bEMe
HO3BOJISIET IPUOOPECTH KOMITETEHIMH, HEOOXOAUMBIE BBIITYCKHUKAM By3a 10 YKa3aHHOM
CHEeLMAJIbHOCTH JJs  JajbHEHWIIero mnpopecCHOHAILHOTO pocTa U yCIEUIHON
NPaKTUYECKOW M HayyHOW JeATenbHOCTH. Pabouas mnporpamma mnoaaepKUBaeTcs
aBTOPCKUMH pa3pabOoTKaMH B BHJE€ y4eOHUKA M 3aJJauHUKA, MOJHOCTHIO OTPa’KAIOLINX
CoJiepKaHWEe TPOBOJUMBIX JIEKIMOHHBIX M J1a0OpaTOPHBIX 3aHATHM M JOCTYIHBIX
CTYZICHTaM B CpeJie 3JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB BY3a.

Penensenr

JOLIEHT Kadeapbl IPUKIaTHON MaTEMATUKH,
K.¢.-M.H., noueHt K.B. Manbixun
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