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1 Ilean u 3272491 OCBOEHUS AUCIHUIIIHHBI
1.1 Ileai» ocBOeHUSA TUCUUILIMHBI.

[lenbto u3yyeHUs AUCHUIUIMHBI «/[UCKpETHBIE MaTeMaTUYECKHUE CHCTEMbI» SBIIETCS 3HAHUE
OCHOBHBIX JHCKPETHBIX MOJEJCH, MPUMEHICMBIX B NPOPECCHOHATBHONH AESITeIbHOCTH
cooTBeTcTBUU ¢ DenepaibHbIM ['OcymapcTBEHHBIM 00pa30BaTEeNbHBIM CTAHIAPTOM BBICIIETO
obpazoBanuss P® wu sBisgercs omgHOW H3 0a30BBIX JUCIHMIUIMH, W3y4aeMbIX CTYACHTaMHU
crennanbHocTH 09.03.03 «IIpuknannas nHGOpMaTUKAY.
1.2 3agauu TMCHUILIHHEI.

3amaun U3y4eHHUsS JUCLMIUIUHBI COCTOST B NPUOOPETEHHH HABBIKOB pPabOTBI C  S3BIKOM
MaTEeMaTHYECKOHN JIOTUKH, (YH/IaMEHTAIBHBIMU JUCKPETHBIMH MOJICTISIMU, & TAKXKE CBOWCTBAMU
00BEKTOB TUCKpeTHON mpupojsl. CyllecCTBEHHOE 3HAYCHHE UMEET M3Y4YeHHE METOJ0B pPaboThl
JUCKPETHBIMU M KOMOWHATOPHBIMH OOBEKTAMH, IIOJIyYCHHE HABBIKOB NPOCKTUPOBAHUSA U
UCIIONIb30BAaHUsl JIUCKPETHBIX OOBEKTOB sl 3a7ad 00paboTku MHGPOpMAIUH, JOTHYECKOTrO
aHaM3a W TNpUHATHS pemeHuid. [IporpamMma BKIIOYaeT W3YYCHHE CEMAHTHUYSCKUX U
CTAaTHCTUYECKUX CBOMCTB AUCKPETHBIX OOBEKTOB U CUCTEM.

1.3 MecTo AucHUIIMHBI (MOAYJIS1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.

VYuebHas qucuMIUIMHA «/{UCKpeTHbIe MaTeMaTHUECKUEe CUCTEMbI» OTHOCUTCS K 0a30BOM
yactu bnoka 1 «ductuminuel (Moxynu)» yueOHoro miaHa. E€ copep:kaHue COOTBETCTBYET
KypcaM MaTeMaTH4eCKOT0 U €CTECTBEHHO Hay4yHOro LukjoB. OHa BKiIOYaeT (opMalibHbIE
ONMHUCAaHWsI W HEOOXOJAWMOE TEOpeTHUECKOe OOOCHOBaHUS (yHIAaMEHTAJIbHBIX MOZEIeH |
METO/IOB, UCHOJb3YEMbIX MPU U3YYEHUH JUCLMIUIMH MPOTrPAMMHUCTCKOIO LMKIA, oOecreuuBast
¢opMupoBaHHE OOIIMX MpPEACTAaBICHUSAX OO0 OCHOBHBIX JIOTHYECKMX MOJENAX U MEeToAax,
UCIOJIb3YEMBIX B Pa3IMUHBIX pa3jiesiaX COBPEMEHHOM MaTteMaTuku U uHpopmatuku. [Iporpamma
COCTaBJieHa Ha OCHOBE (pefiepalbHOI0 T'OCYJAapCTBEHHOIO OOpa30BaTEIbHOrO CTaHAapTa IO
HalpaBJIEHUIO MOATOoTOBKU [IpuknanHas uHpopMaTtuka. JMCHMITIIMHA HCIIONB3YET Pe3yNbTaThl
U3JI0KEHUsl y4eOHOro Kypca J{MCUUIIIIMHA UCIIONB3YET Pe3yabTaThl U3JI0KEHHs y4eOHOIro Kypca
[Tpunoxenus teopuu rpados. Pe3ynbTaThl M3ydeHHsS NPUMEHSIOTCS B W3YYEHUU AUCLUIUINH
b1.0.08 - Kypc teopun BepositHoctedd, b1.0.19 - ba3er mannpix, 51.0.21 Case — cpencrtsa
npoextupoBanus bJl, b1.0.42 — Cuctembl HCKyCCTBEHHOI'O UHTEIIIIEKTA

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTeJbLHOH NPOrPaMMBblI.

[Ipomecc m3ydeHHs AUCHMIUIMHBI oOecrieunBaeT (GopmMupoBaHue KomreTeHIn YK-2
(CriocoGeH ompesensaTh Kpyr 3a7ad B paMKaX IMOCTABJICHHOH IIEIM U BBIOMPATh ONTHMAJIbHBIC
CIOCOOBI WX PEIICHUS, UCXOMS M3 JCUCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS PECYpPCOB U
orpannuenuii), OIIK-1 (CnocoOeH NPUMEHSATh E€CTECTBEHHO-HAYYHBbIC W OOIICHH)KCHEPHBIC
3HAHWS, METOJBl MAaTEeMAaTHYEeCKOTO aHajiu3a ¢ MOJCIHUPOBAHUSA, TEOPETHUYECKOTO U
IKCIEPUMEHTAIIBHOTO UCCIIC0BAaHUS B MPO(HECCHOHAILHON JCSTEIBHOCTH).

No Wnnekc Conepxanue B pesynbrare u3ydenus yuaeOHOM JUCIUTUIMHBL
n r_I KOMIIET | KOMIIETCHINH (HIIn e€ o0yyJaronmecs J0JKHBI
" | eHuum 4acTH) 3HATh YMeETh BJIaJE€Th
1. YK-2 Crnocoben Omnpenenenus CocraBiath u Metononorue
OTIpeNIeNATh KpPYT | OCHOBHBIX aHAJTN3UPOBATH i
3aJjady B paMKax | JUCKPETHBIX TEOPETUKO- MaTeMaTHYECK
MIOCTaBJIEHHOW LIEJIN U | MOZEJIEeH U UX MHOXECTBEHHBIE | OTO
BbIOMpATh HJIEMEHTOB,; BBIPa)KEHUS MOJICJINPOBAH




Ne HNunexc Conepxanue B pesynbrare u3ydenus yd4eOHOM JUCIUTUIMHBL
I 1; KOMIIET | KOMIIETEHINH (WiIH e o0y4aromuecs: JOIKHbI
" | eHuun 4acTH) 3HATh yMeTh BJIA/IETh
ONTUMAaJIbHbIE bazoBsie MIPOU3BOJIBHOU us B
CIOCOOBI UX pelIeHus], | CBOICTBA IIPUPOJIBI; MPUKJIIATHBIX
HUCXO0s U3 | OCHOBHBIX Onpenensartp o0nactax c
JEUCTBYIOLIUX JIOTUYECKUX CBOICTBA HCTIOJIb30BaHU
MIPaBOBBIX HOPM, | MOJIETIEH U UX OTHOLLEHUI eM
HUMEIOLIUXCS PECYPCOB | 3JIEMEHTOB MEXIY JUCKPETHBIX
Y OTpaHUYEHUN [Ipocreiimue 00BbeKTaMU U MaTeMaTU4ecK
CXEMBI CUCTEMaMHU UX MOJICNCH;
KOMOMHATOPHOT | KOHKPETHBIX DneMeHTaMu
0 aHAJIN3a U oOmacreit CTPYKTYpHO-
KOMOMHATOPHOT | IS TEIbHOCTH; (GyHKIIMOHATB
0 cyera; Bmaners HOT'O
bazoBsie HaBbIKAMH MBIIUICHUS
CBOMCTBA KOMOMHATOPHOIO | IPU pELICHUU
OCHOBHBIX MBIIUICHHUS U 3a1a4
JIOTUYECKHUX NPOEKTHpPOBaHUs | (popmanmsanu
MOJEJIeH U UX KOMOMHATOPHBIX | U u
AIIEMEHTOB; 00BEKTOB; JITOPUTMU3ALL
[Ipocreiimme KoncrpyupoBate | un B
CXEMBbI KOMOMHATOPHbIE | KOHKPETHBIX
JIOTUYECKOTO 00BEKTHI pa3HOl | 0OmacTsIX
BbIBOJIa U IPUPOJIBI U NeSITENIbHOCTH;
JIOKa3aTeNbCTB; | MOACUYNUTHIBATH UX
OCHOBEBI KOJHUYECTBO;
JIOTUYECKOTO Bnaners
aHayM3a u OCHOBaMHU
anreOpbl METOJUKH
JIOTUYECKHUX MIOCTPOEHUS
BBIPAKECHMUI; nepedOpHBIX
CaoiicTBa aJITCOPUTMOB;
OTHOLICHUN CocraBiATth u
MEXy aHaJIM3UPOBATh
AIIEMEHTaMU TEOPETUKO-
MHOKECTB U MHO’KE€CTBEHHBIE
CHUCTEM; BBIPKECHUS
OCHOBBI TEOPUHU | TPOU3BOJIBHOU
rpadoB u IIPUPOJIBI;
TEOpUH Onpenenars
peleHus CBOICTBa
ONTUMM3ALMOHH | OTHOLICHU
bIX 33/1a4 Ha MEXIY
rpadax; 00BbeKTaMU U
CUCTEMAaMHU
KOHKPETHBIX
oOnacreit
JIeSITEIbHOCTH;
KoHncTpynpoBath
KOMOWHATOPHBIC

00BEKTHI pa3HON




Ne Nupekc Conepxanue B pesynbrare u3ydenus yd4eOHOM JUCIUTUIMHBL
I 1; KOMIIET | KOMIIETEHINH (WiIH e 00yyaroIuecs 10JKHbI
" | eHuun 4acTH) 3HATh yMeTh BJIA/IETh
MIPUPOJBI U
MIOJICUMTHIBATh UX
KOJIMYECTBO;
Brruncnars
3HAYEHUS
HUCTUHHOCTHU
JIOTUYECKHUX
BBIPAKCHUI u
G yHKIHA.
OIIK-1 | Cnocoben mpumensarts | CBoiicTBa u BeinonuaTe Haspikamu
€CTECTBEHHO-HAYUHbIE | aJITOPUTMBbI MIOMCK npodeccruoHan
U OOIICUH)KEHEPHbIE | MUHUMAIBHBIX | MUHUMAJIbHBIX BHOI paboTHI ¢
3HAHUA, METO/Ibl | IOTOKOB ISl dopm JTUCKPETHBIMU
MaTeMaTu4ecKoro TPAHCIOPTHBIX | MPEACTABICHUS MOJEIISIMU
aHaJn3a U | CeTel; JIOTUYECKUX pa3HbIX TUIIOB,
MOJEJIUPOBAHUA, CrniocoOsr 3aBUCUMOCTE; BKJIFOYAIOLIUM
TEOPETUYECKOIO u | npencrasienus | @opMupoBath U MIOCTPOEHUSI,
SKCIEPUMEHTAIBHOTO | BaXKHEHIINX MIPE/ICTABIICHHE aHaIu3 u
HCCIIEIOBaHUS B | KJIaCCOB CTPYKTYp IIPUMEHEHNE
npodeccnoHanbHOM JUCKPETHBIX CJIOKHBIX MOJEIIEH.
NEeATEIbHOCTH 00BEKTOB U KOMOMHATOPHBIX
CHUCTEM B 00BEKTOB u
namsta OBM cucTeM c
MOMOIIIbIO TpadoB
U CeTel;
Pemars
IIpoCTeNIIne
3aJa4n
MIOCTPOCHHUS
IIyTE€H U LIUKJIOB B
rpacax;
W3yuenne paHHOM y4yeOHOW AMCUMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHUE Y

00yJaronuXxcs CICTYIONIUX KOMITETEHIIUN:

YK-2 Cnoco0eH onpeneasiTb Kpyr 3aja4 B paMKax OCTABJCHHOM LeJIM U BIOMPATh
ONTUMAJIbHBIE CHOCOObI MX pelleHusl, UCXOAS W3 JAeiiCTBYIOIIUX NMPaBOBBIX
HOPM, HMEIOLINXCSI PeCYPCOB H OrPaHUYeHHUI

3HaTh OIIK-1.1 (06.015 A) TexHuueckas MOIACPKKA TPOIECCOB  CO3AAHUS
(Momudpukanmu) u  compoBoxiaeHus WC, aBTOMaTH3MpYIOUIMX  33/a4H
OpTraHU3aIMOHHOTO YIPABICHHS U OU3HEC-TIPOIIECCHI
HOIIK-1.2 (06.016 A) VYmupaBnenue mnpoekramu B obmactu WT Ha ocHoBe
MOJYYCHHBIX TUTAHOB TIPOCKTOB B YCIOBHSAX, KOT/Ia TPOEKT HE BBIXOIHUT 3a
npezenbl yTBEPKICHHBIX apaMeTpoB

Ymern OIIK-1.3 (40.011 A) IlIpoBeneHue Hay4YHO-HUCCIEIOBATEIBCKMX M OIBITHO-
KOHCTPYKTOPCKUX Pa3padOTOK IO OTAEIBHBIM pa3zeiiaM TEMBI
Pa3paboTka 1 oTia1Ka IPOrpaMMHOTO KOJIa

Baagers OIIK-1.4 (06.001 A) IIpoBeneHue Hay4yHO-HCCIIEOBATEIbCKUX U OMBITHO-




KOHCTPYKTOPCKHX Pa3pabOTOK IO OTAEIBHBIM pa3zeiiaM TEMbI
OIIK-1.5 (40.001 A) TIlIpoBeneHHe Hay4YHO-UCCIACAOBATCIBCKMX U OIBITHO-
KOHCTPYKTOPCKHX Pa3pabOTOK 10 OTAEIBHBIM pa3zeiiaM TEMbI

OIIK-1 CnocofeH NpPUMEHSATh €CTECTBEHHO-HAYYHble W OOIeHMH:KeHepHble 3HAHMS,
METOAbl MATEMATH4YECKOT0 AaHAJIM3a M MOJAeJMPOBAHMN, TEOPETHYECKOT0 U
IKCIMEPUMEHTAIBHOI0 HCCJIEIOBAHUS B MPO(eCCHOHAIbLHOI eI TeJTbHOCTH

3HaTh OIIK-1.1 (06.015 A) TexHuueckas MOIACPKKA IPOLECCOB  CO3IAaHUS

(Momudukanmu) wu  compoBoxueHuss MC, aBTOMATH3HPYIOUIMX  3a/a4H
OpraHU3alMOHHOTO YIPABICHHS U OU3HEC-TIPOLIECCHI

NOIIK-1.2 (06.016 A) VYmpasneuuwe mnpoekramu B obmactu MT Ha ocHOBe
NOJYYCHHBIX IUIAHOB TPOEKTOB B YCIOBHAX, KOT/Ia IMPOEKT HE BBIXOJHUT 3a
npeelbl yTBEPKICHHBIX TapaMeTpPOB

Ymerb OIIK-1.3 (40.011 A) IlIpoBereHue Hay4IHO-HUCCIACIOBATEIBCKMX M OIBITHO-
KOHCTPYKTOPCKHX Pa3pa0OTOK MO OTACIHHBIM pa3zeiiaM TeMbl
Pa3paboTka u oTiaKa mporpaMMHOIO Koia

Baagers OIIK-1.4 (06.001 A) IlpoBeneHre HaydyHO-HCCIIEAOBATEIbCKAX W OIBITHO-
KOHCTPYKTOPCKHUX pa3pabOTOK MO OTAEIbHBIM pa3jiejaM TeMbI
OIIK-1.5 (40.001 A) IlIpoBereHue Hay4IHO-HUCCIACIOBATEIBCKMX M OIBITHO-
KOHCTPYKTOPCKHUX pa3pabOTOK MO OTAEIbHBIM pa3jiejaM TeMbI

2. CTpyKTypa U coaep:KaHue TUCUHHUILINHBI.
2.1 PacnpeaesieHue TPyA0€MKOCTH JUCHMILIMHBI 110 BUIaM padoT.

O6mass Tpyno€MKOCTh AUCHMIUIUHBI cocTaBiaseT 5 3au.ena. (180 wacoB), wux
pacripeziesieHHe 1o BujaM paboT MPeICTaBICHO B TaOIHIIE.

Cemectpbl
Buj yueOHoi1 padoThI Beero (4acekl)
4acoB
1 2

KonTakTHas paGora, B TOM 4ucJje: 745 | 745
AyauTOpHBIE 3aHATHS (BCEro): 68 68
3aHsATHS JEKIIMOHHOTO TUTIA 34 34
JlaboparopHsble 3aHATHS 34 34
3aHATHUSI CEMUHAPCKOTO TUIA (CEMUHAPBI,
MPAKTUYECKHE 3aHSITHSI)
HNHasi KOHTaKTHAas padora: 6,5 6,5
KonTpons camocrositensHoi pabotsl (KCP) 6 6
ITpomexxyrounas arrecrauus (MKP) 0,5 0,5
CamocrosiTeJibHasi paboTa, B TOM YHCJIE: 69,8 | 69,8
KypcoBas pabota
[IpopaboTka yueOHOTO (TEOPETHIECKOTO) 34 34
MaTepuana
BrinosiHeHNE MHIMBUAYAIBHBIX 3aJaHUN 338 | 338
(moAroToBKa COOOIIEHUH, TPE3EHTAIHI) ! ’
Pedepar
IToAroToBKa K TEKYIIEMY KOHTPOJIIO 2 2
KoHnTpoJib: 35,7 | 357
IToaroroBka K 3K3aMeHy 35,7 | 357

OO6mas Tpy10eMKOCTh | yac. 180 | 180




B TOM 4YHCJI€

KOHTAKTHAasA 159 | 86,5
pabora
3a4. el 9 5

2.2 CTpyKTypa IMCHUIUIMHBI:
Pacripenenenuie Bu1oB yueOHOM pabOTHI M UX TPYIOEMKOCTH IO pa3/ieinaM JUCITUILTAHBL.
Pazniensl (TeMbl) TUCIUIUIMHBI, H3y4aeMble B 3 ceMecTpe

KoJjinuecTBo yacoB
Bueayn
Ne HaumeHnoBaHue pa3jeiioB (TemM) Beero AynurtopHasi padoTa "Tosfma
padota
J 3 JIP CPC
1 2 3 4 5 6 7
1. | Tema | MHOXecTBa U OTOOpaKECHUS 8 2 4
2. | Tema 2 DnemeHnTapHas JIOTUKa 8 2 2 4
3. | Tema 3 KomOuHaropuka 26 6 8 12
4. | Tema 4 OTHOLICHUS 20 4 6 10
5. | Tema 5 Anrebpa noruKku 48,8 10 10 28,8
6. | Tema 6 I'padbr u cetn 27 10 6 11
HUTOI'O no pa3aejiam ¥ CHUIIMHBI 137,8 34 34 69,8
KonTpons camoctositensHoi pabotsl (KCP) 6
[Tpomexxyrounas arrecranus (MKP) 0,5
ITonroTroBKa K TEKyIeMy KOHTPOJIIO 35,7

2.3 Conep:xanue pa3ieioB TUCHUILINHBI:
2.3.1 3ansaTHSA JEKIMOHHOI0 THIIA.

Hanmenosanue
pazgena

Conepxanue pasaena

Dopma Tekyiero
KOHTPOJIA

2

3

4

MHuoxectBa u
OTOOpaKECHHS

MHoxecTBa. IIpencrasnenue MHOXECTB
(MMeHOBaHUe, NEPEeYUCIIEHUEe SJIEMEHTOB, 3aJaHHe
XapaKTEPUCTUYECKOTO  CBOMCTBA,  JUArpaMMbl
Benna). Onepanuu Hag MHOKecTBaMu. TeopeTuko-
MHOXECTBEHHBIE ~ (OpMYJBI M YpaBHEHHUS.
MomHocTe MHOXecTBa. KoOHE4YHblE W CUETHBIE
MHO>KECTBA. OTtobpaxeHusl. OO6patHble
OTOOpaKECHHS.

Boicka3biBaHUs U IpeUKaThl. JIOrM4eCKue CBA3KU U
KBaHTOpbl. @Dopmynbl. BioxeHHOCTs  (dopmyi.
[ondopmysl. OKBUBaJIEHTHOCTh dopmy.
HUctunHocTh M pokazyemocth. [IpaBuna BbeIBOJA.
ITapagoKcChl.

PT

DJjieMeHTapHast
JIOTHKA

Beicka3biBaHuA ¥ IpeUKaThl. JIOrMYecKne CBA3KU U
KkBaHTOpBL. DopMynbl. BioxkeHHOCTB (opMyIL.

PT
KonTponbHas




[Tongopmyssl. DKBUBATEHTHOCTH (POPMYIL.
HctunHOCT M 10Ka3yeMocTs. [IpaBuiia BeIBOA.
[Tapanokcer

pa0ora.
[TIpomexxyTouHas
aTTecTanus 1o
npeIMeTy

KomOunaropuka

KombOunatopasie  o0bektel.  KomOuHaTopHBIE
npaBuna. Coderanuss M pasmelneHus. Pa3Ouenus
MHOXECTB Ha d4actu. PopMyna BKIWOYECHUH —
UCKIIIOUECHU.

P, KontponbHas
pabora.
IIpomexxyrounas
aTTecranus 1o
npeamery T

OrHOLIEHUS

[IpencraBnenus  orHomeHuit. Onepauuu  HaJ
oTtHomeHUsIMUA. CBOWCTBa OMHAPHBIX OTHOIICHUI.
OTHOILIEHUS ~ SKBUBAJIEHTHOCTHU M MOpsJIKa.
[IpumeHeHne OTHOWIEHUK JISI  MOJEIMPOBAHUS
CEMAHTHKH 00J1aCcTEH NeATENHHOCTH.

P T
KoHntposbHas
pabora.
IIpomexxyrounas
aTTecranus 1o
IIpPEAMETY

Aunrebpa J10ruKu

Oyukuuu anreOpsl jgoruku (¢.a.1.). Tabnuunoe
3aJlaHue. CyI111eCTBEHHOCTb [IEPEMEHHBIX.
Pacrio3naBanue  CyIIECTBEHHBIX U yAalleHUE
HECYIIECTBEHHBIX IEPEMEHHBIX. JIEMEHTapHbIE
¢byakuu. @opmynbl. DYHKIUH, MPEACTaBIsIEMbIe
bopmynamu. DKBUBaJIEHTHOCTH opmyir. Teopema o
3aMEHE paBHBIX. OJEMEHTapHble KOHBIOHKIIUU.
Paznoxenue byHKIUI o MepEMEHHBIM.
Jlu3broHKTHBHBIE HOpMasibHBIC (opmbl  (JITHD).
I'eomerpuueckas MHTEpIpeTanus JHO.
MunumanbsHas u cokpameHHas JAH®. Iloctpoenue
cokpaieHabix [JHD.

P T
Kontponbnas
pabora.
IIpomexxyrounas
aTTecranus 1o
IIpEAMETY

['padbr

Omnpenenenue rpada. DieMeHTsl rpadoB U CIIOCOOBI
ux 3agaHusa.  ['eomerpuueckoe  3ajaHue U
momoppusm rpadoB. Kpurtepuil miaHapHOCTH.
[Tytu n nukisl B rpadax. CyiiecTBoBaHHE MPOCTHIX
U DJJIEMEHTAapHbIX Iyred. Kputuueckme nyrtu B
HarpyxeHHbIx rpadax. IloctpoeHue kpaTdalimx
nyred.  CBsizHOCTh  TpadoB.  TpaH3utuBHOE
3aMblKaHMe rpada U ero BeluuciaeHue. Jlepebs 1 ux
cBoiicTBa. O0OX0/bI 1€PEBLEB U UX IPUMEHEHUE.

Knaccudukanus muxioB B rpadax. Hukiasr Ditnepa
51 l'amunbTOHA. [lepeGopHbie AJITOPUTMBI
IIOCTPOEHHUS LIUKJIOB. Teopema Oiinepa.
JlocTaTouHOE€ YCIIOBHE CYIIECTBOBAHUS IIUKJIOB
l'amunbrona. Cymmbl  LUKIOB U rpados.
dyHIaMeHTaIbHOE MHO>KECTBO LUKJIOB.
[TocTpoenne pyHnaMeHTAIBHBIX MHOXKECTB IIUKIIOB.
Xpomatuueckoe umcio rpada. Teopema Kénwmra.
Kputnueckue rpagppl. CBoHcTBA KPUTHYECKHUX
rpagoB. BHyTpeHHe © BHEIIHE YCTOWYWBHIC
MHOXKECTBa BEepUIMH Tpada. Uucna BHyTpeHHEH Hu
BHEIITHEH YCTOWYHBOCTH. SAnpa rpada.
CymecTBoBaHue sep HEOPUEHTHUPOBAHHBIX
rpadoB. fapa opueHTHpoBaHHBIX TpacdoB. bazwr
rpa¢oB. Cetu u ux meMeHThl. TpaHCIIOPTHBIE CETH.

PT
KonTponbHas
pabora.
IIpomexxyrouHnas
aTTecTanus 1o
IpEIMETY




IToroxkn B cersix. Teopema O BeaUMYMHE IIOTOKA B
cetu. Ilonmnele moToxku. CeueHUs ceTel M UX CBI3b
co 3HAYCHUEM MaKCHMaJIbHOT'O MMOTOKa.
MunumanbHble ceueHus. llepeOopHbIe alIropuTMbl
HaXxOoXXJEeHHs MUHHUMAIBHBIX ceucHuil. BenmumnHa
MOTOKa B ceTH. Teopema 0 BeTMYMHE MOTOKA B CETH.
[ToctpoeHrne MakCHMalbHBIX M MOJHBIX MOTOKOB.
CylecTBOBaHHE MAKCUMAJIbHBIX ITOTOKOB.

2.3.2 3aHsATHS CEMHUHAPCKOIO TUIIA.
3anamus cemunapcko2co muna npu u3yyeHuu OAHHOU OUCYUNIUHBL He NPedyCMOmpenbl

2.3.3 JlaGopaTopHble 3aHATHSI.

H ®opma
AauMCHOBAaHHEC
Ne HaumeHoBaHue 1a00paTOPHBIX padoT TeKylIero
pa3aena (TeMbl)
KOHTPOJIsI
1 2 3 4
MHOKECTED 1 BrIpaxkeHne MHOXECTB C TTOMOIIBIO AuarpamMm BeHHa K, T
L Y TEOPETUKO - MHOKECTBEHHBIX KOMOUHanmii. Pemenue
OTOOpaKEHHS . i
YpaBHEHUN C MHOXKECTBAMU;
Ornpenenene MCTUHHOCTHBIX 3HadyeHWil Jsorumueckux | KT
dopmyn ¢ kBaHTOopamu. COCTaBI€HHE TNPEAUKATHBIX
) DneMeHTapHas dbopmyn. OCOOEHHOCTH pacrno3HaBaHUS HCTHHHOCTH
© | moruka bopmyn ¢ wummnukauusMud. Ortpumanue  Gopmyd.
[IpaBuna 3amMeH KBaHTOPOB NPU OTPUIAHHH (HOPMYIL
DOKBUBAJICHTHOCTH (POpMYI
Pemenne koMOMHATOpHBIX 3a1ady ¢ ucnoiab3zoBaHuem | K, T
3. | Kombunartopuka N N
COUYETaHWI U pa3MEIICHUN.
4. Pemenune 3a1a4 ¢ TOMOUIBIO IPABHIIA YMHOKEHHSL. K, T
: Meron BerBneHni. Pemenne 3amau Ha onpHokpatHOe | KT
' pa3bueHnue.
6 Meron BeTBieHUH. Pemenne 3aa4 Ha MHOITOKpAaTHOE K, T
' pa3OueHue Ha cilyyau.
Pacno3naBaHue CBOMCTB OTHOIIICHUM HA MHOXKECTBAX KT
7. | OTHOLIEHUA 9
YHCel, CJIOB, YUCIOBBIX (DYHKITUH.
OTHOIIEHUS YKBUBAJICHTHOCTH. AHAIN3 MOITHOCTEH KT
8. pa3OueHuil 1 KJIaccoB B OTHOIICHUSX
SKBHBAJIEHTHOCTH.
9. OtHowenus nopsaka. [Tapamerpudeckue otHomenus. | KT
[Toctpoenue Ttabmuir uctuHHOCTH mJisi  Jormueckux | KT
11. | Anrebpa JOTUKU ¢bynkunit  IIpencraBnenue ¢GyHKuMid  dopmynamu.
[TpeobpazoBanms hopmyn
Jloka3aTenbcTBO SKBUBAJICHTHOCTH ¢dopmyn. | K,T
12. [Toctpoenue pasznoxkeHui (GYHKIMHA O MEPEMEHHBIM U
CAH® pynkumii
[IpencraBnenue norudeckux ¢GyHkui popmynamu van | K, T
13 3aJJaHHBIMU CUCTeMaMH (PYHKUUN anreOpbl JOTUKU
' [Toctpoenue ¢popmyi, Bepaxaronux GyHKIIUN Yepes3
(GYHKIIMH 331aHHBIX KJIACCOB
14 [Toctpoenne wmunuManeubix JIH® ¢ nomoursio | KT
' HKBHUBAJIEHTHBIX MPeoOpa3oBaHMil U TEOMETPUUYECKH.
15. CaoiicTBa CHELUAIIbHBIX KJIaCCOB ¢bynkuuid. | KT




®opma

HaumeHnoBanue
Ne HaumeHoBaHue 1a00paTOPHBIX padoT TeKylero
pazaena (TeMbl)
KOHTPOJIsA
1 2 3 4
OmnpeneneHre MOIMHOCTEH  CHELUAIbHBIX  KJIACCOB
byHKIMI
16. | Tpadybi u cern [Toctpoenue TpaH3WTHUBHBIX 3aMbikanuii  rpados. | K, T
' p [TpencraBienue rpadoB B BUAE CIHCKOB U Ta0JIHUIL.
17. IToacuér yncna HenzomMop(HBIX pacmupeHuii rpados K, T
18. [ToacueT yncia n30MOP(HHBIX U CBA3HBIX TPadoB. K, T

2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX padoT (IIPOEKTOB)
Hanucanue kypcoBbIX padOT IpU U3YYE€HUU JAHHON AMCLUILIMHBI HE IPEAYCMOTPEHO

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecleYeHUs JJIA CaMOCTOSATeIbHOH pPadoThl
00y4YAIIHXCH 10 JUCHHUILIMHE (MOYJII0)

[TepeueHsb yaeOHO-METOANIECKOTO 00SCTICUCHUS TUCITUTUINHBI IT0

No Bug CPC BBITTOJTHCHUIO CAMOCTOSITEIIBHONW PaObOThI
1 2 3
1 N3yuenue 1. Kocrenko K.W. DnemenTsl nuckpeTHoi MaremMatuku. KpacuHonap:
teoperuueckoro  |KyoI'Y (6a3oBsiii yueoHuk. Bepcus 2015 r. [IpeacraBnena B
marepuaa anekTpoHHoM BuJe B cucteme Moodle: http://moodle.kubsu.ru/).
2. lesenes FO.I1. uckpernas marematuka, Jlans, 2008, 592 c.
(npencrasiieHa B 35eKTpoHHOM Oubmnoreke Kyol'V .
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=437).
3. KomsinoB B.U. Kypc nuckpernoii maremaruku. Jlans, 2011, 208
c. (mpexacraBieHa B 3JeKTpoHHOI Oubanoreke KyoI'y.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=1798).
2 Pemenne 3amau COopHUK TUNBBIX 3a7ad J1a0OpAaTOPHBIX 3aHATHUH MO JAUCKPETHOM

1a00paTOPHBIX
3aHATUN

MaTeMaTHKe W MareMaTtuueckoi Jjoruke, (Bepcus 2017 .
IMpencraBnena B 3JeKTpoHHOM Buae B cucteme Moodle:
http://moodle.kubsu.ru/)

Y4yeOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl O0YyYaloOlIUXCs W3
YHCiIa MHBAIK/IOB U JIMI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3710poBbst (OB3) npenocTasistoTcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHWYCHUSM UX 37I0POBbS U BOCHIPUSATHS HH()OPMAIIHH:

JUist T ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOM popme yBeTHMUEHHBIM HIpUPTOM,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

— B ¢popMe ayauodaiina,

— B re4atHoi (opme Ha s3bike bpaits.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU OTIOPHO-/IBUTATEJILHOTO anmapara:

— B TIe4aTHOU opme,

— B (popMe 2NIEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TIepeyeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.
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http://moodle.kubsu.ru/
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=437
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=1798
http://moodle.kubsu.ru/

3. O0pa3oBaTe/IbHbIE TEXHOJIOTHH.

B mporecce 00ydeHHS HCMONB3YIOTCS TEXHOJOTMH JIMYHOCTHO-OPHEHTUPOBAHHOTO
00yd4eHus, a TaKXKe IMOCTPOCHUS MHIMBHIYAILHBIX 00pa3oBaTeNbHBIX Tpaekropuil. OOydeHue
HaNpaBJIeHO Ha (OPMHPOBAHME HABBIKOB aHAIM3a MOCTAHOBOK 337134, aKTyaJIM3allMd CUCTEM
3HAHMH, OTHOCAIIMXCSA K 33/1a4aM, COCTaBJICHHE U aHAIU3 TJIaHA PEIICHHS, peau3alisl PeeHus
3agad. CocTaBlieHHE 3JIEKTPOHHOTO cJoBaps (yHIAMEHTAIbHBIX HMHBAapHAHTOB H3y4aeMbIX
pa3lesioB JUCHUILIMHEI (KoMOMHATOpUKa, Teopus rpados). CocTaBieHne 3JEKTPOHHOTO CIOBaps
q)YHZ[aMeHTaJIBHBIX HHBApPUAHTOB M3YYaCMbIX PA3ACiIoB AUCHHUIIIMHBI (TeOpI/ISI aBTOMAaToOB
pekypcuBHble (¢yHKuuH, cuctembl Ilocta). Cxema omnucaHusi TOHATHS (MHBAapHUAHTA)

TEPMUHOJIOTHYECKOTO CJIOBapsl paszzena mzydaeMoi aucuumuiubbl. «llonsarue» — «CBsi3b C
JIpYyruMu  TOHATUsAMUY», «CBoWcTBa» ,«BapuaHThl UCIIONB30BaHUs», «CTpyKTypay,
«3HAYUMOCTD .

B cootBerctBuu ¢ TpeboBanusmMu @I'OC B mporpaMma AUCHMILIUHBI MPEIyCcMaTPUBACT
UCIIOJIb30BaHUE B Y4€OHOM IpOILEcCCE CIEAYIOIUX O0O0pa30BaTeIbHbIE TEXHOJIOTHMHU: YTEHHE
JEKIMA C HWCHOJB30BAaHMEM MYIbTUMEIUIHBIX TEXHOJIOTUH; METOJA MallblX Ipymm, pazdop
IIPAKTUYECKUX 3a7a4 U KEHCOB.

[Tpu 00y4yeHnH UCTIONB3YIOTCS CAEAYIONIIEe 00pa3oBaTeIbHbIE TEXHOJIOTUU:

— TexHonoruss KOMMYHUKATHBHOTO OOy4YyeHHs — HampaBlieHa Ha (QopMHUpoBaHUE
KOMMYHHUKaTUBHOW KOMIIETEHTHOCTHU CTY/IEHTOB, KOTOpas sIBJsieTCcsl 0a30BOM, HEOOXOMMOM AJist
aJlanTalyy K COBPEMEHHBIM YCIOBUSAM MEXKYIbTYPHOU KOMMYHHKAIUH.

— Texnomnorus pa3Ho-ypoBHEBOTro (audhepeHIMPOBAaHHOTO) OO0YYEHHs] — MPEANoIaracT
OCYIIECTBIICHUE [103HABATEIbHON NEATEIbHOCTH CTYIEHTOB C YYETOM HMX HHIWBUIYaTbHBIX
CIIOCOOHOCTEHN, BO3MOXKHOCTEM M HMHTEPECOB, MOOLIPSSI UX PEATU30BBIBATH CBOMl TBOPYECKUM
noreHuuan. Co3laHue W HCIIONBb30BAHUE JUArHOCTHUYECKUX TECTOB SIBISETCS HEOTHEMIIEMOMN
YacTbhIO IaHHOM TEXHOJIOTHH.

— TexHonoruss MOAyJAbHOTO OOy4YeHHS — TMpeAyCMaTpUBAaeT JEJIEHUE COAEpKaHU
TUCIUIIMHBI HAa JIOCTaTOYHO aBTOHOMHBIC pa3fenbl (MOAYJIH), WHTETPUPOBAHHBIE B OOIIUIN
Kypc.

— HWudopmannonHo-koMmyHuKaimonusle TexHoioruun (MKT) - pacmmpsoor pamxu
00pa30BaTeNLHOTO MpOIlecca, MOBBIAS €ro MPAaKTUYECKYH HAaIlPaBIE€HHOCTb, CHOCOOCTBYIOT
MHTECHCU(QHUKAIMH CaMOCTOSITEIbHOM pabOThl ydal[uXcsi M TOBBIIIEHUIO [TO3HABATEIbHOMN
akTuBHOCTH. B pamkax KT BeiaenstoTcs 2 BuAa TEXHOIOTHI:

— TexHoNOrust HCHOJB30BAHUS KOMIIBIOTEPHBIX NPOTrpaMM — IM03BOJsET 3((HEKTUBHO
JIOTIOJTHUTD MPOLIECC O0YUYEHUS SI3bIKY Ha BCEX YPOBHSX.
— UHTepHET-TeXHONOTMM — TMPEAOCTAaBISIOT IIMPOKHME BO3MOXKHOCTH JJIsl  ITOMCKa

uH(pOopMaInH, pa3pabOTKH HAyYHBIX TPOEKTOB, BEICHUS HAYYHBIX UCCIEIOBAHUN.

— TexHonoruss WHAUBUAYyATH3AIMH OOYYEHHsS — IMOMOTAaeT pPeaJHu30BBIBATH JMYHOCTHO-
OPUEHTUPOBAaHHBIM MOAXOJA, YYWUTHIBAS HWHIMBUAYAJIbHbIE OCOOCHHOCTH U MOTPEOHOCTH
YYAIIUXCS.

— IlpoekTHass TEeXHOJNOTUSA — OPUEHTUPOBAHA HAa MOJIETUPOBAHUE COLMAIBHOIO
B3aUMOJICMCTBUSL YYAIlUXCS C LEJbI0 PEIICHHs 3aJadd, KOTopas OIpeAeNsieTcs B paMKax
npohecCHOHANBLHOM MOATOTOBKH, BBIICTISIS Ty WIH UHYIO TIPEIMETHYIO 00JIacTh.

— TexHonoruss oOyueHUss B COTPYIHUYECTBE — peallu3yeT WA B3aUMHOTO OOy4YeHHS,
OCYLIECTBIISIA KaK WHAUBUAYAIbHYIO, TaK U KOJUIEKTUBHYIO OTBETCTBEHHOCTh 3a pEILECHHE
y4eOHBIX 3a71a4.

- I/Il"pOBafl TCXHOJIOTHUA — ITO3BOJISICT paSBI/IBaTI) HaBBIKHN paCCMOTpeHI/ISI psula BO3MOXHBIX
CHOCOOOB pelIeHUsl MpoOJIeM, aKTUBU3UPYS MBIIUICHUE CTYICHTOB U PACKpPbIBasi JTMYHOCTHBIN
MOTEHITUAT KaXI0T0 Y4aIerocs.
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— TexHonorust pa3BUTHS KPUTHUYECKOTO MBIIUICHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3sHOCTOPOHHEH JHMYHOCTH, CIIOCOOHOW KPUTHYECKHM OTHOCUTHCA K HH(POPMALUHU, YMEHHUIO
oTOUpaTh HH(OPMALIMIO ISl pEIICHUS TOCTABICHHOM 3a/1a4H.

KommiekcHOe MCroibp30BaHUE B y4eOHOM IPOLIECCE BCEX BBIMICHA3BAHHBIX TEXHOJIOTHIM
CTUMYJHUPYIOT JIMYHOCTHYIO, HMHTEJUIEKTYalbHYIO AaKTUBHOCTh, Pa3BHBAIOT I103HaBaTEJIbHbIC
IPOIIECChl, CHOCOOCTBYIOT (OPMHUPOBAHUIO KOMIIETEHIIMH, KOTOPBIMH JOJDKEH 00J1aaaTh
OyIyuuii crienuaincT.

OcHOBHBIE BU/IbI HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN BKIIFOYAIOT B CEOsI:

— pabora B MajbIX Tpynnax (KOMaHJe) - COBMECTHAsl JIEATENbHOCTh CTYACHTOB B IPYIIIE
MOJI PYKOBOJICTBOM JIMJI€pa, HAIpaBlIEHHAs HA pelleHHe OOIed 3ajayu MyTEM TBOPYECKOTO
CJIO’KEHUS PE3yJIbTaTOB MHIMBHUIyaIbHON PaOOTHI WIEHOB KOMAH/IbI C JCICHHEM ITOJIHOMOYUN U
OTBETCTBEHHOCTH,;

— MPOEKTHAasl TEXHOJIOTUS - UHAWBUyadbHAs UM KOJUIEKTUBHAS AEATEIbLHOCTh 110 0TOODY,
pacOpesesIeHnI0 U CUCTEMAaTU3allud MaTepuaia 1o ONpeeIeHHON TeMe, B pe3ysibTaTe KOTOpOi
COCTaBIISIETCS MPOCKT;

— aHaJM3 KOHKPETHBIX CUTYyallud - aHaIu3 PeajbHBIX MPOOJIEMHBIX CUTYalluil, UMEBIIUX
MECTO B COOTBETCTBYIOILEH 00JaCTH NPO(ECCUOHATBHON NEATEIbHOCTH, U MOMCK BapHaHTOB
JY4YILINX PELICHUM;

— pa3BUTHE KPUTHUYECKOTO MBIIIJICHUS — 0Opa3oBaTelbHAs J1€ATEIbHOCTh, HANpaBICHHAS
Ha Pa3BUTHE y CTYACHTOB Pa3yMHOTO, pe(IEKCHBHOTO MBIIUICHHUS, CIIOCOOHOTO BBHIIBUHYTH
HOBBIC UJICU U YBHUJIETH HOBBIE BO3MOXKHOCTH.

[Tonxox pa3bopa KOHKPETHBIX 3ajad M CUTYallMii [IMPOKO HCIIOJB3YeTCs Kak
npenojaBaTenieM, Tak U CTYJEHTaMH BO BpeMs JIEKIUH, JTaOOpaTOpHBIX 3aHATUA W aHAIu3a
pPE3yIABTATOB CAaMOCTOSTENBHOW pabOTHl. JTO OOYCIOBIEHO TEM, YTO HPHU HCCIEAOBAHUH U
pEIIeHNN KaKIO0M KOHKPETHOH 3aJaud HMMEeTCs, KaK MPaBHJIO, HECKOJIbKO METO/AOB, a 3TO
TpebyeT pa3zbopa 1 OIEHKHU LIETT0N COBOKYITHOCTH KOHKPETHBIX CUTYaIUH.

KOJIMYEeCTBO
Cemect Hcnonb3yemble HHTEPAKTHBHbIE
Bun 3ausaTus HHTEPAKTHUBHBI
p o0pa3oBaTejibHbIEe TEXHOJIOTHH
X 4YacoB
[IpakTuyeckue 3aHATHA B peKUMax
JI, JIP B3aMMOJICHCTBUSl «IIPETo/iaBaTelib — CTYJIEHT» W 32
«CTYJICHT — CTYICHT»
Hroro 32

Tembl, 3aanusi U BOMPOCH JUISI CAMOCTOSITENIHOM pabOThl MPHU3BaHBI CHOPMUPOBATH
HaBBIKM TOWCKAa HMH(OPMAIMH, YMEHHUS CaMOCTOSTEIbHO PpacCIIUpSTh U YIIyOJIATh 3HAHMS,
TIOJTy9YCHHBIC B XO/I€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHSATHI.

ITonxox pa3dopa KOHKPETHBIX CHTyallUH IIMPOKO HCHOJB3YETCS Kak IMperoaaBaTeseM,
TaK U CTYJEHTaMH IIPH MPOBEJACHNUN aHAJIN3a PE3yJIbTaTOB CAMOCTOATEIHHONU PabOTHI.

JUis a1l ¢ OrpaHHMYEHHBIMH BO3MOXKHOCTSMHU 3/I0pOBBSI MPEIYCMOTPEHA OpraHHU3alus
KOHCYJIbTAIMH C UCIIOJIb30BAaHUEM DIICKTPOHHOM TTOYTHI.

JUist T ¢ HapyIIEHUSIMH 3pEHHUSL:

— B MieyaTHOU popme yBeIHMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst AL ¢ HapyIeHNsIMH CITyXa:

— B I1e4aTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapaTra:

— B IIeYaTHOM (opme,

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.
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Jns U1 ¢ OrpaHMYEHHBIMU BO3MOKHOCTSIMU 3JI0POBBS MPEIYCMOTPEHA OpraHU3alUs
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM IEKTPOHHOM MOYTHI.

JlaHHBIN TIepeYeHh MOXET OBbITh KOHKPETHU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA
o0yyJarouuxcs.

4. OneHoYHbIE U METOAMYECKHE MATEPHAJIbI

4.1 OwueHoyHble cpeacTBa s TeKylero KOHTPOJISI  yCIIeBAaeMOCTH H
NPOMEKYTOYHOM aTTeCTALUH.

OrneHouHblE CcpelcTBa MIpEJHA3HAYeHbl U1 KOHTPOJIA M OLEHKH 0O0pa30BaTeNbHBIX
JOCTIDKEHUH 00y4aromuxcsi, OCBOMBIIMX NPOrpaMMy y4eOHOH IUCUMIUIMHBI «HA3BaHHUE
JUCLIUATUTMHBDY.

O1eHOUHBIE CPEJCTBA BKIIIOYACT KOHTPOJIbHBIE MATepPHAalIbl Ui MPOBEACHUS TeKYIIero
KOHTPOJIl B JOpME TECTOBBIX 3a/laHUH U MPOMEKYTOUYHOM aTTecTaluu B GopMe BOIPOCOB U
3a/IaHUM K DK3aMEHY U 3a4eTy.

OneHouHble cpencTBa Ul HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSAMH

3JI0POBBsI BRIOUPAIOTCS C YI€TOM UX WHAMBUIYATBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— NpU HEOOXOAMMOCTH WHBAJIMAAM H JIMIAM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3JI0POBbS IIPEJOCTABIIAETCS JIOMOJIHUTENBHOE BpeMs JJIsl IOATOTOBKU OTBETa Ha 3K3aMEHE;

— IIpH TPOBENICHUH TPOLEAYPHI OIICHUBAHUS PE3YyIbTATOB 00yUSHHsI MHBAIUAOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAyCMAaTPUBAETCS MCIIOJIb30BAHUE TEXHUUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBHUIYAITbHBIMA OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH AJIs1 00yYarOIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/]0POBbS
U WHBAIWAOB TIPOLEAypa OICHWBAHUS pE3YyNbTaTOB OOydYeHHsS 110 JAWCHUILUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa orneHMBaHUsI Pe3yJIbTaTOB OOyYCHHS WHBAIWIOB U JIUI[ C OTPaHUYCHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHHUYCHHUSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

JU7ist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUst a1 ¢ HapyIIEeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

Jliist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TIepeyeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHI€HTA
oOydJaronuxcs.

Kon HaumenoBanue
Kontponupyembie N
KOHTPOJIUPYEMOK OLICHOYHOT'O CPe/ICTBA
Ne /it pa3zaensl (TeMBbl) =
- KOMITETEHIIUH Texymuii [MpomexyrouHas
JUCIUTLTHHBI
(vm ee yacTu) KOHTPOJTb aTTecTarus
YK-2 (VK-1.1 KouTponbhblit
1 MHoxecTBa 1 (06.015 A)) onpO(I:) JlonoaHuTenbHbIH
0TOOpaKEHHUSI OHK-Z'LA §§06.015 Tposepka /I3 BOIIPOC Ha dK3aMEHE
VYK-2 ((06.015 .
KoHnTponbhblit o
A)) JlononHuTenbHbII
2 DJleMeHTapHas JOTuKa onpoc
OIIK-1 (OIIK- Tposepka JI3 BOIIPOC Ha DK3aMEHE
1.3 (40.011 A)) | ' 'POBCP
3 KoMGuHATO a YK-2 (MOIIK- KontponbHsrit Bomnpoc Ha sx3amene
MOMHATOPHUK 1.2 (06.016 A)) orpoc 1-6 3aymauu 3auéra 1-
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OIK-1 (OITK-
1.3 (40.011 A))

IIposepxa 113
Konnoxsuym

OrHOLIEHUS

YK-2 (YK-1.2
(06.015 A))
OIIK-1 (OITK-
1.4 (06.001 A))

KonTponbhblit
orpoc
IIposepka 13
Komnoksuym

Bomnpoc Ha 3x3ameHe
7-10
3amaun 3auéra 3-5

Anrebpa JTOTHKH

YK-2 ((06.001
A))

Ompoc

Bomnpoc Ha 3x3ameHe
11-21
3anauu 3auéra 6--9

I'padsr u ceTn

YK-2 ((06.001
A)

OIIK-1 (OITK-
1.4 (06.001 A),

KonTtpomnbHsrii
orpoc
IIposepka 13

Bompoc Ha 3k3aMeHe
22-36
3anaun 3auéra 10-12

OI1K-1.5 (40.001
A))

YK-2

3HaTh

YMmernb

Baagern

IMoka3aTeu, KPpUTEPUHU U LIKAJIA OLEHKH C(POPMHPOBAHHBIX
KOMIIEeTeH I

CootrBercTBe MMOPOrOBOMY VPOBHIO OCBOECHHS KOMIIETEHIIMH
IUIAHUPYEMBIM pe3ysibTaTaM OOy4YeHUS M KPUTEPUSM HUX OLICHUBAHUS
(OlLIEHKA: Y1I0BJIETBOPUTEJIBLHO /32aUTEHO
Crnoco0eH onpeaesiTb KPyr 3a1a4 B pAMKaxX MOCTABJICHHOM 1eJIH H
BbIOMPATH 0a30Bble ONTHUMAJILHBIE CIIOCOOBI UX pelleHusl, HCXOAA U3
AeHCTBYIOIIUX NPABOBBIX HOPM, MMEIOLIHUXCH PeCYypcoB H
OrpaHuYeHuit
VK-1.1 (06.015 A) Texnuyeckas HOJAEPKKa IPOILECCOB CO3AaHHUS
(momudukanun) u conpoBoxacHuss MC, aBToMaTH3UPYIOMINX 3a1a4u
OpPTaHU3aI[MOHHOTO YIIPABIIEHHUS U OU3HEC-TIPOLIECCHI
VYK-1.2 (06.015 A) Vmpasienue npoekramu B obnactu UT Ha ocHOBe
MOJIYYEHHBIX MJIAHOB MPOEKTOB B YCIOBHSIX, KOTAAa MPOEKT HE BBIXOIUT
3a MpeJIeNbl yTBEPKIEHHBIX TApaMeTPOB

VYK-1.3 (40.011 A) IIpoBeaeHune HaydHO-UCCICIOBATEIbCKUX U
OTBITHO-KOHCTPYKTOPCKHX pa3pabOTOK MO OTACIbHBIM pa3jiesiaM TeMbI
Pa3paboTka 1 0TJIaIka IPOrpaMMHOTO KOJIa

VK-1.4 (06.001 A) IlpoBenenue Hay4YHO-UCCIEAOBATEIbCKUX |
OTIBITHO-KOHCTPYKTOPCKHUX pa3pabOTOK 1O OTAETBHBIM pa3fiesiaM TeMBI
VK-1.5 (40.001 A) IIpoBeneHne Hay4YHO-UCCIECIOBATEIBCKUX U
OTIBITHO-KOHCTPYKTOPCKHUX pa3pabOTOK 1O OTAETHHBIM pa3fiesiaM TeMBI

OIIK-1 CnocobeH mnpUMeHATH eCTeCTBEHHO-HAYYHble M OOILIEHMH)KeHepHble 3HAHMS,
METOAbI MAaTEMAaTHYECKOr0 AaHa/IM3a W MOJCJUPOBAHHHA, TEOPETHYECKOro H
IKCIEPUMEHTAJIBHOI0 HCC/I1e10BAHUSA B IPO(eCcCHOHAIBHOMI 1eITeIbHOCTH

3HaTh

YMmeThb

CO3JaHUs
3a71a4u

OIIK-1.1 (06.015 A) TexHuueckas TOJJACPKKA MPOIECCOB
(Mmogudukanmu) u  conpoBoxiaeHuss HC, aBTOMaTU3UPYIOMIMX
OpraHU3alMOHHOIO YIPABICHUS U OU3HEC-TIPOLIECCHI

HOIIK-1.2 (06.016 A) VYmupasnenue mnpoekramu B obmactu WT Ha ocHoOBe
NOJYYEHHBIX IUIAHOB TPOEKTOB B YCIOBMAX, KOT/Ia IMPOEKT HE BBIXOJHUT 3a
npeIeIbl YTBEPKICHHBIX TTapaMeTPOB

OIIK-1.3 (40.011 A) IlIpoBeneHne Hay4HO-HUCCIACIOBATEIBCKHX M  OIBITHO-
KOHCTPYKTOPCKHUX pa3pabOTOK IO OTAEIbHBIM pa3jeiaM TEMbI
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Baanern

Pa3paboTka u oTiiagKa mporpaMMHOTO Koia

OIIK-1.4 (06.001 A) IIpoBeaeHue Hay4YHO-HUCCIAEAOBATEIBCKUX U OMBITHO-
KOHCTPYKTOPCKHX Pa3pa0dOTOK MO OTAEIHHBIM pa3zesiaM TeMbl
OIIK-1.5 (40.001 A) IlIpoBeneHHe Hay4HO-HUCCIACIOBATEIBCKHX M  OIBITHO-
KOHCTPYKTOPCKHX Pa3pa0dOTOK MO OTACIHHBIM pa3zeiiaM TeMbl

Cootserctee 0A30BOMY _YPOBHI)  OCBOEHHS KOMIIETEHLUH  IUIAHHPYEMBIM
pe3ysibTataM OOydeHHUsI B KPUTEPUSAM HX OLICHHBAHUS (OIIEHKA: XOPOIIO /3aYTEHO):

YK-2 Cnoco0en ompenesitb KPYr 3aJa4 B PaMKax I[OCTABJEHHOW wWeaIu U
AHAJIM3MPOBATH U BHIOUPATH OCHOBHBbIE ONTHUMAJIbHBIE CIIOCOObLI UX PelIeHus],
HCXOASl M3 [elCTBYIOIIMX MPAaBOBbIX HOPM, HMEKIIUXCA pecypcoB M
OrpaHuYeHui

3uHatp VK-1.1 (06.015 A) Texuuueckass TOAACPKKA MPOIECCOB  CO3aHHS
(Mogudukanmu) w  conpoBokaeHuss MC, aBTOMAaTH3MpYROIUX  3a7a4d
OpTraHU3aIMOHHOTO YIPABICHHS U OU3HEC-TIPOLIECCHI
VK-1.2 (06.015 A) Vmpasienue mnpoektaMmu B obmactu WT Ha ocHOBe
MOJYYCHHBIX IUTAHOB TIPOCKTOB B YCIOBHSAX, KOT/Ia IMPOEKT HE BBIXOIHUT 3a
MpeieNbl YTBEPKIEHHBIX TapaMeTpoB

Ymerb VK-1.3 (40.011 A) IlIpoBeieHne Hay4HO-HCCIICAOBATEILCKAX W  OIBITHO-
KOHCTPYKTOPCKUX Pa3padOTOK IO OTAEIBHBIM pa3zieiiaM TEMbI
Pa3paboTka 1 oTnaaka mporpaMMHOIO Koia

Baaners YK-1.4 (06.001 A) IIpoBeneHue Hay4dHO-MCCIEIOBATEIbCKMX U  OINBITHO-

KOHCTPYKTOPCKUX Pa3pabOTOK IO OTIEIBHBIM pa3zesiaM TEMBI
VK-1.5 (40.001 A) IIpoBeaeHne Hay4HO-UCCIEAOBATEIBCKUX U  OIBITHO-
KOHCTPYKTOPCKUX Pa3padOTOK IO OTIEIBHBIM pa3ziesiaM TEMBI

OIIK-1 CnocoGeH mNpUMEHSITh €CTeCTBEHHO-HAYYHbIe W OOIIeHHKeHepHble 3HAHUS,
METO/Ibl MaTeMaTHYeCKOIr0 AaHaJIM3a W MOJAeJHPOBAHHMA, TeOPETHYECKOro u
IKCNEPUMEHTAIBHOI0 HCCIIeJOBAHUS B MPO(ecCHOHAIbLHOI 1eTeJIbHOCTH

3HATH OIIK-1.1 (06.015 A) TexHudueckass MOJAEPKKA TPOIECCOB  CO3MAHUS
(Mmogudukanmu) u  conpoBoxkaeHuss UMC, aBTomarusupyoomux — 3agadu
OpraHU3alMOHHOIO YIIPABICHHS U OU3HEC-TIPOLIECCHI
HOIIK-1.2 (06.016 A) VYmupasnenue mnpoekramu B obOsactu WUT Ha ocHOBe
MOJTyYEHHBIX TIJIAHOB TPOEKTOB B YCIOBHUSAX, KOTJa MPOEKT HE BBIXOIUT 3a
npeIeIbl YTBEPKIACHHBIX TTapaMeTPOB

Ymerb OIIK-1.3 (40.011 A) TIlIpoBeneHne Hay4HO-UCCIACIOBATEIBCKHX M  OIBITHO-
KOHCTPYKTOPCKHUX Pa3pabOTOK MO OTIEIBHBIM pa3zesiaM TeMbl
Pa3paboTka u oTiagKa mporpaMMHOTO Koz

Baagerr OIIK-1.4 (06.001 A) IIpoBeneHue Hay4YHO-HCCICIOBATEIHCKUX W OIMBITHO-

KOHCTPYKTOPCKUX Pa3padOTOK MO OTAEIBbHBIM pa3zeiiaM TeMbI
OIIK-1.5 (40.001 A) TIlIpoBeneHne Hay4HO-UCCIACIOBATEIBCKHX M  OIBITHO-
KOHCTPYKTOPCKUX Pa3pabdOTOK MO OTACIBHBIM pa3zieiiaM TEMbI

CootBerctBe HPOJABHMHYTOMY VPOBHI) OCBOEHHS KOMIETEHLMH INIAHUPYEMBIM

pe3ysibTataM oOydeHHUs M KPUTEPUSAM HX OIICHHUBAHUS (OIICHKA: OTJIMYHO /3aYTEHO):
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YK-2 CnocobeHn omnpegeasiTb Kpyr 3aJad B paMKax IIOCTAaBJCHHOH LeJIn
aHAIM3UPOBATh W Ppa3padaTbIBATH OCHOBHBbIE ONTHMAJIbHBIE CHOCOOBI HX
pelIeHns, HCXO/sl U3 AeiCTBYIINUX MPABOBbIX HOPM, HMEIOIINXCH PECYPCOB H
OrpaHuYeHui

3HaTh VYK-1.1 (06.015 A) Texuuyeckas MOJJAEpKKA TPOLECCOB  CO3IaHUS
(Momudukanmn) wu  compoBoxkaeHuss MC, aBroMaTH3MpYIOMMX  331a4d
OpraHU3aIMOHHOTO YIPABICHUS U OU3HEC-TIPOLIECCHI
VK-1.2 (06.015 A) Vmpaenenue mnpoekramd B obmactu HWT Ha ocHOBe
NOJYYCHHBIX IUIAHOB TIPOCKTOB B YCIOBHAX, KOT/Ia IMPOEKT HE BBIXOJHUT 3a
HpeIeNbl YTBEPKACHHBIX ITapaMEeTPOB

Ymerb VK-1.3 (40.011 A) IlIpoBeneHue Hay4HO-HCCIICAOBATEILCKAX W  OIBITHO-
KOHCTPYKTOPCKHX Pa3pa0dOTOK MO OTACIHHBIM pa3zeiiaM TeMbl
Pa3pabotka u oTiiajiKa mporpaMMHOTo KoJia

Baagerrs YK-1.4 (06.001 A) IlpoBeneHue Hay4HO-HCCIEAOBATEIbCKUX U OMBITHO-
KOHCTPYKTOPCKHX pa3pabOTOK MO OTAEIbHBIM pa3jiejaM TeMbI
VK-1.5 (40.001 A) IlIpoBeieHne Hay4YHO-HCCIICAOBATEILCKAX W OIBITHO-
KOHCTPYKTOPCKHUX pa3pabOTOK MO OTAEIbHBIM pa3jiejaM TeMbI

OIIK-1 CnocobeH mNpPUMEHATh €CTeCTBEHHO-HAY4YHble H OOIIEHH)KeHEepHble 3HAHMS,
MeTOAbl MATEMATHYECKOr0 aHAJIM3a M MOJeJUPOBAHHMS, TEOPETHYECKOr0 U
IKCIMEPUMEHTAIBHOIO UCCIeI0BAHUS B MPOodecCHOHATbHOI 1esITeIbHOCTH

3HATDH OIIK-1.1 (06.015 A) Texuuueckas IOIAEPKKA IPOIECCOB  CO3JaHUS

(Mmomudukanuu) wu  compoBoxkaeHus MC, aBToOMaTH3UpYIOIIUX — 3aJadyu
OpPTaHHU3AI[IOHHOTO YIIPABIIEHUS U OU3HEC-TIPOIIECCHI

HOIIK-1.2 (06.016 A) VYmuparinenue mnpoektamu B obmactu WUT Ha ocHOBe
MOJYUYEHHBIX IJIAHOB TPOEKTOB B YCIOBHUAX, KOTJa MPOEKT HE BBIXOIUT 3a
IIpeJIeNbl YTBEPHKICHHBIX TTapaMeTPOB

YmeTn OIIK-1.3 (40.011 A) TIlIpoBeneHne Hay4HO-UCCIACAOBATEIBCKMX M  OIBITHO-
KOHCTPYKTOPCKUX Pa3pabdOTOK MO OTAEIBHBIM pa3zeiiaM TEMbI
Pa3paboTka 1 0TJIaaKa mporpaMMHOT0 KOJia

Baagerr OIIK-1.4 (06.001 A) IIpoBeneHue Hay4YHO-HCCIIEOBATEIHCKUX W OMBITHO-
KOHCTPYKTOPCKUX Pa3pabdOTOK IO OTAEIBHBIM pa3zeiiaM TEMbI
OIIK-1.5 (40.001 A) TIlIpoBeneHne Hay4HO-UCCIACIOBATEIBCKHX M  OIBITHO-
KOHCTPYKTOPCKUX Pa3pabdOTOK IO OTIEIBHBIM pa3zeiiaM TEMbI

4.1 ®donx OLIEHOYHBIX CPEACTB I MPOBeAeHHs TEKYIEero KOHTPOJIS.

3ayeTHO-3K3aMeHAIIMOHHbIE MAaTepHaJbl I TPOMEXKYTOYHON  aTTecTaluu
(3x3amen/3auver) OIIK-1

COucoK THUIMOBBIX 3a/laHUMM UTOTOBOM M MPOMEXKYTOYHOM aTTeCTallud MPaKTUYECKHX

yMeHu# 1 HaBBIKOB B | cemecTpe. st momydenust 3auéta TpeOyeTcsl IpeICTaBUTh PEIISHUE BCEX
WHJIUBUIyaJIbHBIX 3a7a4. VITOoroBasi OllEHKa «3a4T€HO» BBICTABIISIETCS MPU YCIOBHH YCHEUIHOTO
pemenus Bcex 10 TumoBbIX 3ama4. Pemenne kax o 3amaun orieHuBaercs B 6amiax: 0, 0.25, 05.,
0.75, 1. 3amaya cuuTaeTcsl pENICHHOHN, €CITM OHA OlIeHHWBaeTcs B He MeHee yem (.75 Oamios.
3amauu, pemeHne KOTOpbIX oreHeHo B 0.5 0aymia MOXXHO pemiath 0e3 penieHus aHaJIOTHYHON
3a/1a4d 3aHOBO. 3a/1a4M C MEHbIIEH OIICHKOM PEeIIaloTCs 3aHOBO.
[Tpumep 3au€tHOro 3a1aHus B | cemecTpe
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© oo N o

o 0 B < uncno cMMBOIOB B 0L, MEHBLUNX CUMMETPUYHO PACMONOMKEHHbIX CUMBOJIOB, PaBHO
4yncay CUMBOAOB B 3, MEHBLUMX CUMMETPUYHO PACMOIOKEHHbBIX CUMBOJIOB.

fp g 3k>0VxeR(f(x-k)/g(x+k)<1)

CKONbKO cyLecTByeT Tpoek cnos (a, B3, v), Takmx 4To B o0 5 cumBonoB BXxoaAT no 3 pasa, 2
CMMBOAA BXOAAT Mo 4 pasa u 4 cumsoia — no ogHomy pasy; B B 3 cumsona 13 a BxoaaT no 3
pasa, 2 cMMBO/1a U3 0L BXOAAT MO 7 pa3 1 3 CMMBO1A He U3 oL BXOAAT No 2 pasa; B y BxoaaTt 3
cumBOna U3 o U He 13 3 no 3 pasa, 2 cMMBoAa U3 B U He U3 oL 7 pas 1 eLLé TPY CUMBOJIA HE U3 O,
1 He u3 3 no 3 pasa.

MmeeTca 5 BUA0OB NOAAPKOB B KOIMYECTBAX 25 pasHbIX NOAAPKOB KAXKA0ro TMNa. 2 YesnoBeKa
BbIOMpPAIOT NOZAAPKM, TaK UTO NepBblit 6epéET oT 14 A0 16 pa3HbiXx NOAAPKOB BCEX TUMOB, @ BTOPOA
oT 15 no 17 nogapkos He 6osiee, Yem Mo 7 NOAAPKOB KaxkAoro Tmna,

NUmeeTca 4 Buaa KHUM no 9 KHUM ¢ Homepamu 1-9 B Kaxkaom Tune. 3 yenoBeka HabupatoTt no 7
KHUT, TaK 4TObbl POBHO Y ABYX YE/IOBEK He 6b110 2 06LMX TUNOB KHUT; POBHO Y [IBYX YeN0BeK
6b11M 2 06LWKMX HOMEPA KHUT; POBHO Y IBYX YE/10BEK ObI/1I0 3 06LWUX HOMEPA KHUT.
MunumusupoBath reomerpuyeckn f=0111101111111101

Brpasuts (X, V X,) = (X, + X,) ) uepes bymnxmm g1 = 01001000 1 ¢z = 11110111

Mornocts MHOXecTBa QyHKIHH ((To L T)MSN(L\ T1))) U (SA((M(( Tow T1)\L)))
[Mosua mu cuctema (SN T1) U (L\ (T10S)) U( M\( T1 1 S))

Cnucok TUIOBBIX 3a/laHUi UTOTOBOM M MPOMEKYTOYHON aTTECTAllUU PAKTUYECKUX

ymenuii 1 HaBbIKOB BO |l cemectpe. [l momyuenus 3a4é€ra TpeOyeTcs peICTaBUTh PelIeHUE
BCCX MHAUBHUAYAJIbHBIX 3a1a4. Htorosas OLCHKA «3a4YTCHO» BBICTABJIACTCA IPU YCIIOBHUHU
ycremHoro pemienus Becex 10 TUMOBBIX 3a1a4. Perenne kaxxaoii 3a1auu OlleHUBAaeTCs B Oayax:
0, 0.25, 05., 0.75, 1. 3agaya cuuTaercsi pelIeHHOM, €CJIM OHA OlleHHUBaeTcs B He MeHee ueM 0.75
OamnoB. 3amaun, penieHne KOTopbIX oreHeHo B (.5 6asia MoKHO pemiath 6e3 pereHus
aQHAJIOTUYHOM 3a7]a4M 3aHOBO. 33/1a4M C MEHBIIIEH OIIEHKOW PEIIaroTCs 3aHOBO.

IIpu BhINOTHEHUH JIA00PATOPHBIX PA0OT MPEAYCMOTPEHO U3y4YeHHs CJIeAYyI0IMX BOMPOCOB

BoIpaskeHne MHOXKECTB C MOMOIIBI0 AuarpaMM BeHHa U TEOPETHKO - MHOKECTBEHHBIX
KOMOMHAIIHIL;

OnpeneneHyre UCTUHHOCTHBIX 3HAYEHUH JIOTHYECKUX (OPMYII C KBAHTOPAMHU.
CocraBieHnre npeIuKaTHbIX (OpMYyIL.

N3yuenune CBOMCTB OTHOLIEHUI HA MHOXECTBE;

[TocTpoeHure u aHau3 OTHOIICHUH B Pa3IMUHBIX 00JIACTAX EATEIbHOCTH;
N3yuenue CBOMCTB OTHOIIEHHUI SKBUBAJICHTHOCTH U TIOPSIKA;

[TocTpoenure TabMHI HCTHHHOCTHU JIST JIOTHYECKUX (DYyHKITUH.

[IpencraBienue GyHKUu GopMynamu;

Jloka3arenbCcTBO SKBUBAJIEHTHOCTH (GOPMYIT;

[Toctpoenue paznoxxenuii pynkuuit no nepemenusiM 1 CAH® QpyHkiui;
[IpencraBienue ornyeckux QyHKIui GpopMynamMu Hajl 3alaHHBIMU CUCTEMaMHU
GyHKIMI anreOpbl JIOTHKY;

[Toctpoenne munumanbHbIX JJH® ¢ momoIibo SKBUBAJIEHTHBIX TPEOOPa30BaHMIA;
[TocTpoenue nmpencTaBieHH MOHOTOHHBIX (PYHKIINIA;

Jlo ompeneneHusi MOHOTOHHBIX (DYHKITHIA;

OnpeneneHre UCTUHHOCTHBIX 3HAYEHUH JIOTHYECKUX (POPMYII C KBAHTOPaMHU.
CocraBieHre npeIuKaTHbIX (OpMYIL.

N3ydenune CBOWCTB OTHOIIEHU HA MHOYKECTBE;

[TocTpoeHue u aHanU3 OTHOIIEHHMH B PA3IMYHBIX 00JIACTSIX AEATEIBHOCTH;
AHanu3 OTHOILEHUI SKBUBAJICHTHOCTH U MOPAJIKA;
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[TocTpoenne TabaMIl UCTUHHOCTH JUISl IOTHUECKUX (DYHKIIMH.

[IpencraBnenue GpyHKIUA Gopmyiamu,

Jloka3aTenbCcTBO SKBUBAJICHTHOCTH (OPMYIT;

[TocTpoenue paznoxxennit pyHkiuii mo nepemeHasM 1 CJIHD dynkiuii;
[IpencraBnenue poruueckux GyHKIUN GopMyaamMu HaJl 3aJaHHBIMUA CUCTEMaMU
¢byHKUMi anreOphl JTOTHKH;

[Toctpoerne muanManbHbIX JJTH® ¢ mOMOIIIBIO0 SKBUBATIEHTHBIX ITPE0Opa30BaHNUM;

BrIpaxkeHne MHOYECTB C TOMOIIBIO AMAarpaMM BeHHa U TEOPETHKO - MHOKECTBEHHBIX
KOMOMHAIIMIL;

Pemenne 3a1a4 Ha NpUMEHEHHE TPaBUIIa YMHOXKCHUS;

Pemenne 3a1a4 ¢ MOMOIIBbIO IPaBUIIA CIIOKECHNUS;

Pemenne KoMOMHATOPHBIX 33124 C HCIOJIH30BAHUEM COYCTAHHUH U pa3MELICHU;
[IpencraBnenue rpadoB B BUIE CIIUCKOB M TAOJIHII;

[TocTpoeHne TpaH3UTUBHBIX 3aMbIKaHUHU rPpadoB;

[Toacyer uncna n30MOP(HHBIX U CBA3HBIX rPadoB;

Omnpenenenne n3omopdpusma u mIaHapHOCTH rpadoB.;

IlepeyeHb NPUMEPHBIX KOHTPOJIbHBIX BONPOCOB K MPOMEKYTOYHBIM ATTECTAIUAM U
IK3aMEHaM I10 Y4eOHOH TMCHMIINHE

1.

HBOoNoO O RWDN

27
28
29
30
31

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

Kombunaropsble npasuia.

Pa3zmemnienns.

CoueraHusl.

Paz0uenuss MHOXeECTB Ha 4acTH.

dopmyiia BKIIFOUEHUN — UCKITFOYEHHU.

Mertonsl nepebopa. Ilepexos ¢ Bo3BpaToM.
OtHowenus. [Ipeacrapnenue u onepanuy Hajl OTHOIICHUSIMH.
CBoiicTBa OMHAPHBIX OTHOLIEHUH HA MHOYKECTBE.
OTHo1IEHUS S5KBUBAJIEHTHOCTH.

OTtHoleHus nopsaxa.

@®.A.JI. CymecTBEeHHOCTh IEPEMEHHBIX.

®opMyIibl. DKBUBAJICHTHOCTH (POPMYII.

Teopema o 3amene paBHbIX. COOTHOIICHUS] IKBUBAJICHTHOCTH.
PaznoxeHue ¢ai no nepeMeHHbIM.

Munumaneusie JJTHO.

I'eomeTpuyeckas uHTEpIIpeTaUsl MUHUMAIBHBIX JJHD
MakcumanbHble KOHBIOHKIIMH U UX CBOMCTBA.
OKBHBaJIeHTHbIE ITpeoOpa3oBanus JJHO.

[Tonubie cuctemsl pyHku. Teopema peryKiuu.
Knace M.

Jlemma 0 HEMOHOTOHHOM (PyHKIIUU.

Crioco6s1 3aanust rpagos. Mzomopdusm rpados.
Hennanapaocts rpagoB Kssz u As.

Kpurepuii mianapaoctu rpados.

[Tyt u muksIBI B rpadax.

TpaH3uTHBHOE 3aMbIKaHUE rpadoB.

. JlepeBbs 1 UX CBOWCTBA.

. Hukasr Diinepa. Teopema Ditnepa (HE0OXOIUMOCTB ).

. Huxel Ditnepa (I0CTaTOYHOCTH ).

. Huxuel ['amunprona. [1epeGopHbIif anropuTM.

. JlocTaTOYHOE yCI0BHE CYIIECTBOBAHUS IUKJIOB ['aMUIIbTOHA.
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32. Cymmsl Tpados.

33. dynaaMeHTaIbHOE CEMENCTBO UKIIOB (TIOCTPOSHHUE).

34. dyHnaMeHTaIbHOE CEMENCTBO ITUKIIOB (J0Ka3aTeIbCTBO (hYHAAMEHTAIBHOCTH)
35. Snpa rpados.

36. Xpomarudeckoe uucio rpador. Kpurepuii 2-XpoMaTHIHOCTH.

4.2 ®oH OLIEHOYHBIX CPEACTB ISl MPOBEACHUS MPOMEKYTOUYHOM ATTECTAIUM.

ITpencrasnen B ®OC y4eOHON AUCITUTIIINHBI.

OueHouyHbIE CPEACTBA IS MHBAJIMWJOB U JIMIl C OIPAaHUYEHHBIMH BO3MOXHOCTSMHU 3JI0POBBS
BBIOMPAIOTCS C yUETOM MX UHIMBUAYAJIBHBIX ICUXO(PU3NYECKUX OCOOCHHOCTEH.

npu HEOOXOAMMOCTH WHBAIMJAM M JIMIAM C OrPAaHUYEHHBIMH BO3MOXHOCTSIMH 3I0POBBS
IPEJOCTABIIAETCS JOTOJHUTEIBLHOE BPEMs JJIs IOATOTOBKU OTBETA Ha 3K3aMEHE;

OpU TPOBEACHUU TPOLEAYPHl OLEHUBAHHUA pPE3yJIbTaTOB OOYYECHHS HWHBAIMIAOB W JIHIl C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMAaTPUBAETCS MCIIOJIb30BAaHUE TEXHUUYECKHX
CPEICTB, HEOOXOAMMBIX UM B CBSA3H C UX UHJIUBUIAYaIbHBIMU OCOOCHHOCTSIMU,

Opu HEoO0XOAMMOCTH JJIsi OOy4aroIlMXCs C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 370POBbS U
MHBAJIWJIOB IIpOLIEaypa OLICHUBAHMUSI pE3YyIbTaTOB OOY4YEHHs IO JUCLUUILIIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO HTAIIOB.

[Ipouenypa oueHuBaHUS pPE3yJIbTATOB OOYYEHMsS] MHBAJIWJOB M JIMI C OrPAaHUYEHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI 110 JUCLUIUIMHE (MOJIYJI0) IpelycMaTpuBaeT IpeloCTaBICHUE
uHpopMauuu B QopMmax, aJaNTUPOBAHHBIX K OrPAaHUYEHMSIM HMX 3J0pPOBbs M BOCIPUATHUS
uHpopMmanuu:

Jlist i1y ¢ HapyIIeHUsIMU 3pEHUS:

B IIeYaTHOH (popMe yBETUUEHHBIM IIPUPTOM,

B (hopMe€ FIIEKTPOHHOIO JOKYMEHTA.

Jlnist a1 ¢ HapyIIeHUsIMH CiTyXa:

B IIe4aTHOU opme,

B (hopMe 3JEKTPOHHOTO JJOKYMEHTA.

Jlist i1y ¢ HapyIIeHUsIMH OIIOPHO-/IBUTaTENILHOTO arlnapara:

B IIeYyaTHOM (opme,

B (hopMe ANIEKTPOHHOTO JJOKYMEHTA.

JlaHHBI mepeuyeHb MOXET ObITh KOHKPETH3UPOBaH B 3aBUCHMOCTH OT KOHTHMHIEHTa
o0ydJaronuxcs.

Kpumepuu nonyuenus umozo6020 3k3amena no npeomemy

HtoroBasi olLeHKa IO MpPEIMETY BBICTABISAETCS B CiIydae IIOJIYYEHHUsS BEpPHBIX OTBETOB Ha
IIOCTaBJIEHHBIE BOMPOCHI, a TAK)KE B ILIEJIOM BEPHOI'O PEIICHUS MPEJIOKEHHBIX KaueCTBEHHBIX
3agad. OTBET Ha BONpPOC B COCTaBe OWJIeTa CUMTAETCS MPABUIBHBIM €CIIM, €CITU OH BKJIIOYAeT
BEpPHOE OINpeAeTieHHe BCEX HEOOXOAUMBIX TMOHATUH, TOYHbIE (HOPMYIHMPOBKHM OCHOBHBIX
pe3ynbTaToB  (aHATUTHYECKHE  YTBEp)KIEHUS), 3HAHUH  CTPYKTYpbl  JOKa3aTeNbCTB
(o6ocHOBaHMIf), a TaKke YMEHHE CaMOCTOSTEIBHOTO H3JIOKEHHs J0Ka3zaTenbcTB. Kpurepuu
OLICHKM OTBETa OIllEHKa Ha + (BEpHBIM MOJHBINA OTBET) WM +/- (B LIEJIOM BEpHBIH OTBET,
coJepXKallil HEJOCTaTKH, KOTOpble OBLIM YCTpaHEHbl B MNPHCYTCTBUM INpenojaBaress). B
OCTaJIbHBIX CITydasx

(pe3yabTaT NPOBEPKU — WM -/+, a TAKXKe +/-, €CJIN CTYACHT UCIIBITHIBAET TPYIHOCTH C MOJTHBIM
OTBETOM C TIOMOIIIBIO TIPETIOIABATES).

IlepeyeHb NPUMEPHBIX KOHTPOJIBHBIX 32JaHUH K MPOMEKYTOYHBIM ATTECTALUAM 110
yueOHOM TUCHMILINHE

Cnucok TUIOBBIX 3a/laHUi UTOTOBOM M MPOMEKYTOYHOM aTTECTALMU IPAKTUYECKUX YMEHUN U
HaBBIKOB B | cemecTpe. IToropas oneHka «3a4Te€Ho » BBICTABISETCSA IPU YCIOBUU YCIEITHOIO
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pemeHus Bcex 10 THIOBBIX 3a/1a4. Permenune kaxaou 3aaaun oneHuBaercs B 6amrax: 0, 0.25, 05.,
0.75, 1. 3amaga cuuTaercs peIICHHOM, ecii OHa OlleHUBaeTcs B He MeHee ueM (.75 Gaos.
3amaun, pemeHne KoTopsix oneHeHo B 0.5 6aymra MOXKHO JI0 pemiaTh. 3a1aun ¢ MEHbIIEeH
OIICHKOM PEeIIatoTCsl 3aHOBO B HOBOM MOCTaHOBKE.

IIpumepHbIe 321a4H AJ151 MIPOMEKYTOYHOI0 KOJLUIOKBUYMa 1o npeamery (| cemectp)

1 BapuanT

1. CxoJbKO CYHIECTBYET CIOCOOOB JIJIst TPEX YENIOBEK B3SITh 1O 18 KHUT U3 KHUT 60
HAaUMEHOBAHMUIA, TaK 4TO:

a. Y mepBoro yenoBeka Mo 2 KHUTU 2-X BUJIOB, IO 4 KHUTHU 3-X BUJIOB, IO OAHOM KHUTE 2-X
BU/IOB;

b. V Broporo yenoBeka o 1 kaure 4-x BHIOB IIEPBOT0 YEIOBEKA, 110 3 KHUTH JIBYX BUJIOB,
KOTOPBIX HET y MEPBOT0, U M0 1 KHUTe TaKUX BUIOB KOTOPBIX HET Y MEPBOTO.

C. Y TpeTbero yesoBeKka Mo 2 KHUTHM 2-X BUJIOB IIEPBOT0 HO HE BTOPOIO YeJIOBEKa, 10 1 KHuUre
YeThIPEX BUAOB BTOPOTO, HO HE MEPBOTO YEIOBEKA U €IIe MATHU BUOB, KOTOPBIX HET Y MEPBOTO U
BTOPOTO 1O 2 KHUTH.

2. Vmerotcst mogapku 4 THIIOB B KOJMYECTBAX 110 25 pa3HBIX MOJIAPKOB KaXKIOTO TUIIA.

JlBa denoBeka OepyT MoJapkKH, Tak 4To y OAHOTo oT 12 1o 15 mogapkoB, HE MEHee, YeM I10 J1Ba
1oJlapKa Ka)/oro Buja. ¥ Apyroro yenoseka 18 nogapkoB Bcex BUIOB, HE OoJiee ueM 1o 9
HOJAapPKOB KaXKI0T0 BHJIA.

3. Nmeetcs 4 tuma mapoB 1mo 9 mapoB ¢ HoMepaMu 1-9 B KaXa0M THIIE.
Tpu denoBeka BHIOMPAIOT 1O 7 MIAPOB, TaK YTO

d. POBHO y JIBYX YEJIOBEK 2 OOIIMX THIIA [IAPOB;

b. poBHO y nBYX 4enoBek 3 o0IMX HOMEpa IIApOB

C. POBHO y JIBYX uejoBeK | oOuuii Homep mapos.

2 BapUAHT

1. CkoJIBKO CYIIECTBYET CIIOCOOOB ISt TPEX YENIOBEK B3STh MO 18 KHUT U3 KHUT 80
HAaUMEHOBAHMM, TaK 4TO:

a. Y nepBoro yenoBeka 1o 1 kHure 3-X BHJOB, IO 3 KHUTH 3-X BUJIOB, IO JIB€ KHUTH 3-X
BU/JIOB;

b. ¥V Broporo denoBeka o 1 kaure 2-x BUIOB IEPBOTO YEIOBEKA, 10 3 KHUTHU IBYX BUJIOB,
KOTOPBIX HET y NIEPBOT0, U MO 2 KHUTH JPYTUX BUAOB KOTOPBIX HET Y IIEPBOTO.

C. Y TpeTbero yenoBeka Mo 3 KHUTH 2-X BUJIOB IIEPBOT0 HO HE BTOPOTO YeJIOBEKa, Mo 1 KHUre
YeThIPEX BUAOB KHUT BTOPOTO, HO HE IIEPBOTO YEJIOBEKA U €II€ YETHIPEX BUAOB, KOTOPBIX HET y
MIEPBOTrO U BTOPOTO IO 2 KHUTH.

2. imeroTcst mojiapku 4 THIOB B KoJM4ecTBax 1mo 30 pa3HBIX MOJIaPKOB KaXIOTO THIIA.

JIBa yenoBeka OepyT MOJApKH, TaK 4TO Y OAHOTO OT 13 10 16 momapkoB, HE MEHEe, YeM T10 JIBa
mojapka Ka)xjoro Buaa. Y apyroro uyenoBeka 17 momapkoB Bcex BHIOB, He Oosiee uem 1o 9
MOIAPKOB KaXJA0r0 BUJA.

3. Umeercs 4 tTuna mapos 1o 9 mapos ¢ Homepamu 1-9 B kax10M THUIIE.
Tpu yenoBeka BbIOMPAIOT MO 7 MIAPOB, TAK UTO

d. poBHO y IByX 4yenoBek 2 o0IIMX THIIA IIAPOB;

€. POBHO Yy JIBYX YeJIOBEK 3 OOIIMX THIA IIapOB

f. poBHO y ByX uyenoBek 2 00IIMX HOMEpa IIapoB.

IIpuMepsl THIOBBIX 33124, NpeJIaraeMbIX JJsl CAMOCTOSITEIbHOTO PelleHn sl
Tema KomOunaropuka
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IIpocTthie 3a1a4n HA NPABUJIO YMHOKEHHUSI.

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

CKOJIBKO CYIIECTBYET CIIOCOOOB CAATh MO 6 KapT YETHIPEM UTPOKaM M3 KOJIObI B 36
Kapt?

CKOJIBKO CYIIECTBYET CIIOCO0O0B is 4-X YENIOBEK CAAaTh MO 6 KapT KaKJOMY, TaK YTOOBI y
KaXJI0Tr0 BCE KapThl ObLIM OHOW MacTu?

CKOJIBKO CyIIECTBYET pa3IMYHBIX CIIOCOOOB CIATh IO JECATH KapT JBYM UIPOKaM, €CIIU Y
IEPBOr0 UI'POKa KapThl 2-X MAacTel MO MATh KapT KaKIOM MACTH, a y BTOPOro UTpOKa
KapThl ABYX JIPYTUX MacTell B KoJndecTBax 4 KapThl MiIaAlIe MacTu U 6 KapT crapiuei
mactu?

CKOJIBKO CYIIECTBYET pa3IMYHBIX CIIOB IIUHBI 10 B IaTHHCKOM alihaBUTE, COICPIKAIIUX
5 pa3HbIX OYKB 10 J1Ba paza?

CKOJIBKO CYIIECTBYET CIIOCOO0B paclpeeuTh 16 pa3HbIX KHHT Cpeau 4-X YEelIOBEK, TaK
YTOOBI KaXKJbIH B35JI 110 YETHIPE Pa3HbIX KHUTU?

CKOJIBKO CYIIECTBYET CIIOCOOOB paclpeeiuTh 16 pa3HbIX KHUT Cpean 4-X UYEJIOBEK TakK,
4TOOBI 1B YEJIOBEKA B3SUIM IO 5 KHUT U JBa YEJIOBEKA B3sUIU MO 3 KHUTU?

CKOJIBKO CYIIECTBYET CIIOCOOOB pacnpeaenuTh 12 mopydeHuit cpeau 6 yeaoBek, Tak
4TOOBI K&JKAOMY YEJIOBEKY JI0CTAIOCh POBHO 2 IIOPYYEHUS U BCE MOPYUEHUs ObLIU
pacripezenieHb?

CKOJIBKO CYIIECTBYET ABOMYHBIX MaTpHIl pa3mepa N X N, B KOTOPbIX B Ka)KAOH CTpOKe U
Ka)JIOM CTOJIOIIE IMEETCs] POBHO OHA eUHUIIA?

CKOJIBKO CYIIECTBYET KBaJpaTHBIX MaTPUIl pazMepa N x N, B KOTOPbIX CTPOKA C HOMEPOM
| COICPKUT | HyJei ?

CKOJIBKO CYIIECTBYET Pa3JIMYHBIX Map ciioB ( o, ), TAKUX YTO O COAEPKHUT 16 CHMBOJIOB,
U3 KOTOPBIX JIBa CUMBOJIa BCTpeyaroTcs 1o 3 pasa, elle ABa CUMBOJIA BCTPEUYArOTCs 110 5
pa3. CioBo [3 coltepkuT 2 CHMBOJIA U3 0L TI0 4 pasa u emie 6 CMMBOJIOB (HE U3 Q) IO
OJIHOMY pazy?

CKOJIBbKO CyIIECTBYET CIOCOO0B paclpeeanTh UTPYIIKU 16 BUAOB (HEOrpaHUYEHHOE
YHCJIO0 UTPYIIEK KaXI0TO BHJIA) CPEIH 7 UeJIOBEK, TaK YTOObI 2 UeloBeKa B3sJIM 110 3
Pa3HbIX UTPYILIKH, 2 YeIOBEKa B3sUIM 110 5 pa3HbIX UTPYLIEK, 3 4eT0BEeKa B3sUIU 11O 7
pa3HBIX UTPyLIEK?

CkonbKo cyniecTByeT cioco6oB pa3aauu no 10 kapT 1ByM Urpokam, Tak YTOOBI KapThl
HEepBOro ObLIM 2- BEJIMYMH 110 3 KapThl U elle 2-X BeUYMH M0 2 KapThl, a KApThl BTOPOTO
UTPOKa 2-X BEJIMYMH KapT MEPBOr0 UTPOKa MO 2 KapThl KaXKI0M BETUYMHBI U €11 TPeX
BEJIMYMH 110 2 KapThl KaXKJI0W BETUYUHBI?

CKOJbKO CyIIeCTBYET cIoco0OB COCTaBUTh paclucaHue 3aHATHI u3 18 map, no 3 napsl B
JIeHb, TaK YTOOBI B paclCcaHUM ObIJIO 3 mapbl MaTEMAaTUKH, 4 Mapbl — SKOHOMUKH, 5 map
— MHGOPMATHKH, 2 Tapbl — UCTOPUH U 4 Mapbl CTATUCTUKU?

Cpenu 24 yenoBek pacnpeAesoTcs § pa3HbIX IOPYUYEHUH TakK, YTO KaXJ10€ IOpYYEHHE
BBIMOJHSAIOT 2 yenoBeka. CKOJIbKO BO3MOXKHO KOMOMHAIIMM?

Cpenu 40 yenoBek pacnpenenstoTcs § pa3HbIX IOPYUYEHUH, TaK YTO 2 IOPYYEHUS
BBIIIOJIHSIIOT 1O 3 4eJIOBEKa, 3 MOPYYEHHS BBIIOJIHAIOT 110 2 YeJI0OBEKa U 3 IOPYYEHHUS
BBIMOJIHSAIOT 1O 4 yenoBeka. CKOJIBKO CyIIEeCTBYeT KOMOMHAIINN, B KOTOPBIX KaXKIbIH
YeJIOBEK BBIMOJIHSAET HE 00JIee OHOTO MOPYUEHHUs U KOTJa KaXKIbIil YeIOBEK BBITOIHSAET
T1000€ YHCIIO MTOPYIESHUN?

B nocnegoBareabHO MPOBOAMMBIX S5 COPEBHOBAHUSIX IO OJIHOMY BUJY CIIOPTa MPUHSIIO
yuactue 60 yenoBek. CKOJIBKO CYILIECTBYET CIIOCOOOB OIpeIeIeHUs
MOCJIEA0BATEIBHOCTH TPOEK MPU3EPOB?

CKoJbKO CyliecTByeT TpoeK cioB ( o, 3, y), JVIMHBI 16, TaKUX 4TO B 0L ABE OYKBbI
BCTpeYaroTcs Mo 3 pasa u emé niaTb OyKB BCTpevaroTes 1o 2 pasa; B 3 1Be OYKBBI U3 O
BCTpeyvaroTcs Mo 4 paza u emé 4 HoBbIe OYKBBI — 110 2 pa3a, B Y BCTPEUAIOTCs 2 OYKBBI U3
o 1 He u3 3 o 2 pa3a, 1 OykBa u3 [3 1 He U3 o BcTpevaeTcs 7 pas, a ocTalibHbIC 5 OYKB
BCTPEYAIOTCS TOJIBKO B Y IO OHOMY pa3zy?
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IIpocTbie 3agaun HA pa30UeHre MHOKeCTBA 00bEKTOB HA YaCTH

1.

2.

10.

CKOIIbKO CYIIECTBYET CIIOCOOOB COCTaBIICHUSI CIIOBA JUIMHBI 12, COCTaBICHHOTO C
HCITOJIb30BaHUEM 5 pa3HBIX OYKB?

CKOIIBKO CyIIeCTBYeT crioco0oB pacnpeneneHus 40 pa3sHbIX KHHUT Cpeau 4 4eIOBeK, TakK,
YTOOBI KaXKIIA B3sUT OT 8 10 12 KHUT U BCE KHUTH ObLTH PO3/1aHbI?

CKOJIbKO CYIIECTBYET CIOCO00B pacnpeaeneHus: 60 COTpYAHUKOB 1O TPEM OTJIeIaM, TaK
qTO0BI B KKIOM OKa3ajJoch He MeHee 16 denoBek?

CKOJIBKO CYIIECTBYET CIOCOO0B BbIOOpa 16 pa3HBIX KHUT, €CIIM UMEIOTCs KHUTH 20
BUJI0B 110 20 pa3HbIX HAMMEHOBAHUM Ka)KI0T0 BHUJIA, TAK YTOOBI B BBIOOPKH CO/IEPIKATIU
KHUTH POBHO 5 BU10B?

CKOJIBKO CYIIECTBYET CIIOCOOOB BbIOOpa 8 MOPYUYEHUH, €CIIH UMEIOTCS 25 Opy4YeHHU I
tuna |, 25 nopyuenuii tuna I, 30 nopyuenuit Tuna Il u 30 nopyuenuii Tuna IV, Tak
YTOOBI B BEIOOPKE OBUIH MTPEICTaBICHBI OPYUYEHUS BCEX YETHIPEX THUIOB?

CKOJIBKO CYIIECTBYET CIIOCOOOB pactpeesneHus 16 JOKyMeHTOB M0 5 HyMEpOBaHHBIM
nankaM, Tak 4ToObI B KaX/101 manke Obu1o He OoJiee 2 Wi He MEHee S5 IOKYMEHTOB?
CKoJbKO cyliecTByeT cioco0oB pa3aauu 12 kapT urpoky (13 kososl B 36 kapr), Tak,
4TOOBI OHM OBLITU TPEX Pa3HbIX MacTei?

CkonbKo cyniecTByeT cioco0oB pasaauu 10 kapT Urpoky U3 KoJsioabl B 36 KapT, Tak
4TOOBI OHU OBLITU 6 Pa3HBIX BEIUYUH?

CKOJIBKO CYIIECTBYET CIIOCOOO0B 3aIucH clioBa U3 16 OyKB, Tak 4YTOOBI B HEM
COJIEPIKaoch 5 pa3HbIX OYKB?

CKOJIBKO CYIIECTBYET CIIOCOOOB COCTaBJICHHs clioBa U3 20 OYKB, TaK 4TOOBI B HEM OBLIO
MOPOBHY BXO>KJCHHM ITACHBIX U COTJIACHBIX OYKB, U UMEJIOCH 5 Pa3HBIX COTJIACHBIX U 4
Pa3HbIX [VIACHBIX OYKBHI ?

Hpocn,le 3aJa4YM HA MOCJI€A0BATC/IbHOEC MHOT'OKPaTHOC pa36neﬂne MHOKECTB HA YaCTH

1.

CKOJIBbKO CyIIECTBYET CIOCOO0B AJIs ABYX YEJIOBEK B3SITh I10 8 UTPYIIEK BCEX UETHIPEX
BUJIOB, €CJIM UMEETCsl 15 HaMMEHOBAaHUI WIpPYILIEK EPBOTO BUAA, |8 HauMeHOBaHUMI
UTpyIIeK BTOpOro Bujaa, 20 HAaMMEHOBaHUM UTPYIIEK TPETHETO BUAA, 25 HAMMEHOBaHUMN
UTPYLIEK YETBEPTOrO BUIA, TAK YTOOBI OHU HE UMEIH OOILINX UTPYIIEK?

Nmerorcs urpyuku 6 BuioB 1o 10 pa3HbIX Urpyiek kaxaoro Bujaa. CKoibKo
CYIIECTBYET CIIOCOOOB ISl 2-X YEJIOBEK B3ATh 10 7 UTPYIIEK, TaK YTOOB! y HUX ObUIH
UTPYLIKH 3-X 0OLIMX BUIOB?

Nmeertcs 4 knacca JOKyMEHTOB O 12 JOKYMEHTOB B Kax10M Kinacce. CKOJIbKO
CYIIIECTBYET CIIOCOOOB ISl TPEX YEJIOBEK B3ATh 10 6 TOKYMEHTOB, TaK YTOOBI Y HUX
ObUIM JOKYMEHTBI U3 TpeX OOLIMX Ki1accoB?

JIBa Urpoka paccTaBJIIOT Ha IIIaXMaTHOU Jjocke 1o 8 nemiek. CKOJIbKO CYIIECTBYET
CHoco0O0B paccTaHOBKH, IPU KOTOPBIX POBHO B YETHIPEX CTOJIONAX OyIyT pa3MelIeHb
MEITKA 000UX UTPOKOB?

CKOJIBKO CYIIECTBYET CIIOCOOOB IS IIECTH YENIOBEK B3ATh 10 4 JTOKYMEHTa pa3HbIX
BHJIOB, €CJIH CYIIIECTBYET 8 BUJIOB JJOKYMEHTOB, 110 2 (3, 4) pa3HbIX JOKYMEHTa KaXKI0TO
BUja?

CKOJbKO CYIIECTBYET CIIOCOO0B Pa3AaTh MO 8 KapT IBYM UTPOKaM TaK, YTOOBI y HUX
ObU10 3 O0IIUX BETMYUHBI KapT?

CKOJIbKO CYIIECTBYET CIIOCOO0B COCTAaBUTh TPOMKY CIIOB JAJUHBI 9, KaXKJble ABa U3
KOTOPBIX cojJiepxkat poBHO 4 001X OyKBbI?

CKOJIbKO CyHIIECTBYET CIOCOO0B i TPEX YETIOBEK BBIOpATh 10 6 pa3HBIX MOJAPKOB U3
40 BUI0B MOJApPKOB, TaK YTOOBI y IBYX M3 HUX OBLIO 2 OOMIMX BHJIA MOAAPKOB U €Il Y
JIBYX ObUTO 3 OOMIMX BH/IA TOAAPKOB?

CKOJIBKO CYIIECTBYET CIIOCOOOB COCTAaBUTh MPOTPaMMy COPEBHOBAHUI 110 6 BHIaM
CIIOpTa, TPOBOAUMBIX B T€UEHHUE 6 AHEH, TaK YTO KaXKAbIi I€Hb MOCIEA0BATEILHO
IIPOBOASITCS] COPEBHOBAHUS 11O TPEM pa3HbIM BHIaM CIIOpPTa U 10 IBYM BUAAM
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COPEBHOBAHUS MPOBOJATCS B TEUEHUE 2 THEMH, 110 IBYM BUJAM — B T€UCHHE 3 THEH U enlé
10 IByM BHJIaM — B TeueHue 4 nueiu?
10.
IIpuMepbl THNOBBIX 33/1a4, NPeJIaraeMbIX AJsl CAMOCTOSITEILHOTO peleHs
Tema I'padbi
Onpenenurb, CKOIbKO CYIIECTBYET:
1. pa3nUYHBIX A€PEBLEB C BEpIIMHAMU a1 ,...,86;
2. HeM30MOP(HBIX JEpeBbEB C 7 BEpUIMHAMHU, KOTOPBIE HE COJEpXkAT BEPIIUH CTEICHU
OoumpIe 3;
3. HeM30MOP(HBIX ACPEBbEB ¢ 8 U 9 BEpIIMHAMHU.
4. nepeBbeB ¢ 9 BepUIMHAMM, HE COJIEPKAIINX AJIEMEHTAPHbBIX ITyTeH JUIMHBI OoJbIIe 5.
5. CKOIIBKO CYIIECTBYET HEOPHEHTHPOBAHHBIX CBS3HBIX TpadoB ¢ 6 BepmmHamMu u 10
pebpamu?
6. CKOJIBKO CYyIIECTBYET HEM30MOP(HBIX CBSA3HBIX TpadoB Oe3 merensb ¢ 12 BepmuHamu u 18
pEOpamu, copepKaluMu 2 YeThIPEXYrobHUKA?
7. CKOJIBKO CyIIecTBYeT Hen30MOphHBIX TpadoBc 4 BepmmHaMH u 5 pebpamu?
8. CKONBKO CyIIECTBYET HEM30MOP(PHBIX TpadoB C 5 BepmiMHAMU U 7 pebpamu, KOTOpbIE
HE COoJIepKaT BEpPUINH cTeleHu oobie 37
9. CKoNbKO cyliecTByeT HEM30MOPGHBIX CBS3HBIX IpadoB ¢ 9 BepmmuHamu u 14 pedpamu 6ex
BEpILUH CTENEeHU 47
10. CkonpKo cyIliecTByeT HelJIaHapHBIX Hen30MOp(hHBIX IpadoB C:
a. 6 BepmmHamu u 10 peGpamu?
b. 9 Bepumnaamu u 12 pebpamu, He UMEIOLIUX ETEH?
C. 10 BepummHamu u 16 p€Opamu, 6€3 COCeTHUX BEPIIUH CTEHEHH 57?
d. 9 Bepmunamu u 18 pédpamu 6€3 monHbIX moArpados ¢ 4 BepinHaMu?
IlepeyeHb NPUMEPHBIX KOHTPOJIbHBIX BONPOCOB K MPOMEKYTOYHBIM aTTECTALUAM H
IK3aMeHaM M0 Y4eOHOH ANCHHUIINHE
37. MOITHOCTH MHOKECTB.
38. OroOpaxenus. OOpaTHble 0TOOpayKEHMS.
39. Ornomenus. [Ipeacrasienue u onepanuy HaJl OTHOIICHUSIMHU.
40. CpolicTBa OMHApHBIX OTHOILIEHUI HA MHOXKECTBE.
41. OTHOIICHUS YIKBUBAJICHTHOCTH.
42. OTHOUICHHUS TTOPSIJIKA.
43. ®.A.JI. CymecTBeHHOCTb NIEPEMEHHBIX.
44, ®opmyibl. DKBUBAIEHTHOCTh (POPMYIL.
45. Teopema 0 3aMeHe paBHBIX. COOTHOIICHHS] IKBUBAJICHTHOCTH.
46. Paznosxenue (ai 1o nepeMeHHbIM.
47. Munnmaneubie JTHO.
48. I'eomeTpuueckasi HHTEpIpeTanus MUHUMaNbHbIX JJHD
49, MakcuMaibHbIE KOHBIOHKIIMHA U UX CBOMCTBA.
50. DxBuBaneHTHbIE peodpazoBanus JJHD.
51. Ionubie cuctemsl PyHKIUNA. Teopema peayKIuu.
52. Knacc M.
53. JleMMa 0 HEMOHOTOHHOM ()YHKIIHH.
54. O6pa3iibl U UX TPUMEHEHUS.
55. IpoayKinu 1 BEIBOIBI.
56. MHOXecTBa BBIBOJAUMBIX CIIOB U UX CBOWMCTBA.
57. Beruncnumocts B cuctemax [locra.
Conep:xaHue NpUMEPHBIX KOHTPOJIbHBIX Pa00T M 3aJaHUii K IPOMEKYTOYHOH aTTeCTALUH
Tema 1. Di1eMeHTHI TEOPHUH MHOKECTB
1. HapucoBatb quarpammy BeHHa maiis ueTbIpex MHOXECTB M M300pa3uTh Ha HeH
MHO>KECTBA!
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a) (AA(Bu(C\D)) n((AuC)\D)u((AMB)\ (C\D));

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

¢)((A\B) u(Cu(DNnA)U(A U (C\B));

dD\BuUC)N(C\D);

e)(B uC)ND)\(DNnA nC)u (B\A));

) AuUBUCUD\NAU((CND)\(BnCnD))).

2. Jloka3aTh TOXIECTBA!

a) AuBnC)=(AuB)n(AuUC);

b) An(BuC)=(AnB)U (A nC);

c) A\ (BNnC)=(A\B)uU(A\C),

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

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

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

3. Ompenenuth, B KaKHX CIy4asx BEPHbI PaBCHCTBA!

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

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

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

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

e) A\B)nC=(ANnC)\(BNnC);

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

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

4, ,Z[OKa?:aTI) CUCTHOCTD CIICAYIOIIHNX MHOXKCCTB, ITIOKa3aB PABHOMOIIHOCTE MHOKCECTBY
HATYpPaJIbHBIX YHCEI:

a) MHOXECTBA KOHCYHBIX ITOAMHOXKCCTB CHCTHOI'O MHOXKCCTBA A,

b) MHOXecTBa pallOHANBHBIX YHCEI,;

C) TOYEK Ha IUIOCKOCTH, MMEIOIIUX PallMOHAIbHBIC KOOPJAWHATHI,

d) TpeyroipHHKOB Ha IUIOCKOCTH C BEPIIUHAMH, WMEIOIIMMH [IETI0YHCICHHbBIC KOOPIUHATHI,

€) KOHEYHBIX MMOCJICIOBATEIBHOCTEI CHMBOJIOB JJATUHCKOTO andaBuTa.

Tema 2: Jlornueckue onepanuu ¥ KBAaHTOPbI.

1. VYkaszaTe CBOOOIHBIE U CBS3aHHBIC BXOXKJEHHUS MEPEMEHHBIX B CIEAYIONINX (OpMyIax,
COCTaBJIEHHBIX U3 MIPEIUKATOB!

a) vy (A(x2) vIzZ(A(x2) &B(y)) >3 x (B(X) &A(X,Y));

b) 3 x (C(x) & A(x)y)) > VY P(y.2);

¢) IX((AX) v B(X)) & (VzD(zy) > IxC(Xy)));

d) 3 x (A(Xy) > B(xy)) & V z(C(X) & A(x,2)).

2 . I[J'ISI KaKuX HaTypaJbHbIX 3HAa4YCHUHU MEPEMCHHBIX X1 1 X2 IpCaAUKaT ABJIACTCA
WUCTUHHBIM?

a) A xs(X1<xX3 & X2<X3); VX3 VXs (X1< X3 & X2< Xa);
b) VX3 (X1 <Xz > X2< X3); h) VX3 VXa (Xx1< X3 > X2< Xa);
C) I Xxs(X1<x3 & X2< X3); 1)dXs AXs X1< X3 v X2< Xg);

dVXxs Ixa(Xa>x2 v X3 <X1); J)VX3 VXa (X1> X3 & X2> Xa);

) VX3 VX4 (X1< X3 vV X2< Xa); ) VXxs (X1< X3 v X3< X2)

g) VX3 IxXs (X1> X3 & X2> X4); h)dx3 VX4 X1> X3 & X2> Xa);

3. 3amucaTh CIeAyIOIUe MPETOKEHUs B BUAE BBIPAXKEHUH, BBIACIUB IS TOTO
nepBUYHbIE (0a30BbIe) MPEIUKATHI, WUCIOIB3Ys JOTHYESCKHE CBSI3KH U KBAHTOPHI:

A. Tlpu HarpeBaHUU JaBJICHHE T'a3a B 3aMKHYTOM COCY/I€ HapacTaerT.

B. Bce netu m100sT MOpOXKEHOE.

C. HexkoTopsle m011 HE JIIOOSAT PUCKOBATH.

D. CymecTBytoT mpuOOpHI, MO3BOJISIONINE BUACTH B TEMHOTE.

E. Bce mpucyrtcTByionme Ha BCTpede yBEPEHBI B BBITOAHOCTH 3aKIIOYEHHOTO KOHTPAKTA.
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3. 3ammcarh CIeayIOIIUE ONPEACICHHS C MMOMOIIBI0 CBOMCTB U OMHAPHBIX MMPEIUKATOB,
JIOTHYECKUX CBSA30K W KBAHTOPOB, HAIIPUMED:

“ Porop — 3T0 Bpamaromascs 4acTb MalluHbI “ MOXKHO 3a1MCaTh B BUJIE

P(x) < Bpamaercs (X) & 3y(uactsb (X, y) & mammuna (y))

A. VHBecTUIIMM — 3TO 3aTpaThl JCHEXHBIX CPEJCTB, HAIPABJICHHBIC HA TMOJJICPKAHKHE U
pacIIMpeHre KaruTaia.

B. Pedpmxepatop — 3TO TPaHCIOPTHOE CPEACTBO, COAEPIKAIIEe XOJOIUIbHYIO YCTAHOBKY,
B KOTOPO#i IEPEBO3UTCS TPY3.

C. Bekceap — 3TO COCTaBJIEHHOE II0 YCTaHOBIECHHOH 3aKOHOM (opme Oe3yCIIOBHOE
MUCHbMEHHOE J0JITOBOE 00sI3aTEILCTBO, BHIJIAHHOE BEKCENIEaTeIeM BEKCEIeIePKATEIIO.

D. IlnaBieHre — 3TO IpOIIECC MEPEX0/1a BEIIECTBA U3 TBEPJOTO COCTOSHHUS B HKHUIKOC.

E. Axuus — 370 nenHas Oymara, Beiimyckaemas AOQO, KoTopasi yIOCTOBEpSIET MPaBO Ha
JIOJIF0 B YCTAaBHOM KalluTaJIe aKIIMOHEPHOTO 00IIeCTBA.

F. TemioBo3 — 3TO MalinHa, MEPEMEIIAONIAsICS 110 PebcaM, PUBOAUMAS B BHIKCHHEC
C TOMOIIBIO JBUTATENII BHYTPEHHETO CrOPAHUS;

G. Bcrpeuarorcs J0u, 3HAIOIME HECKOJIBKO S3bIKOB;

H. B JlonmoHe KHUBET TOJBKO OJMH YEIIOBEK, KOTOPBIH MOXKET PEIINTh TY 3a1a4Yy.
Tema 3: OTHOMIEHHS
. 1. Onpenenuth CBOMCTBA CIEAYIONMX OTHOIICHHWH Ha MHOXeCTBe N:

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

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

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

d) {x, 9| x>y}

e) {x.,y|I[x-y|< 8}

f) {x,y)| x*-y?> 9}

9) {x,y)| x>y}

h) {(x,y)| X sBIsieTcs YETHOI CTENEeHBIO Yncia Y};

i) {(x,y)| mecatuunble 3anmKcu X W Y He comepxar oouwx uudpp};

J)) {(X,y)| nnuHa gecATHYHOI 3amUcKH X OOJbILE JJTHHBI 3aITUCH Y};

k) {(X,y)| X u y uMer0T COBMaaONI1e MHOKECTBA MPOCTHIX JCIUTEICH };

) {(X,y)| X u y wumeror He MeHee K OONIUX MPOCTHIX JEITUTENECH };

m) {(X,y)| X u y wumeror He 6onee K oOmuX meauTeseii};

n) {(X,y) | Bcskas nudpa aecATHIHOM 3anmKcH X OO0JIbIIIe COOTBETCTBYIOMICH U(PHI 3aHCH

v
0) {(X,y)| cymma mudp necaTUUHOMN 3aMKuCh X HE MPEBOCXOUT YIBOCHHYIO CyMMY HU(D
JNECATUYHOM 3amucu Y}

2. OnpenesuTh CBOMCTBA CJCAYIOLIUX OTHOIICHUI MeXK1Y (PYHKUUSIMM HAa MHOKeCTBe
BeIleCTBEHHBIX YHCe:

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

o {(f.g)] f(x)a(x)>1} d {(f.9)] f(x)g(x)<0}

e) {(f,9)| 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. I[OKaSaTB, 4qToO CJICAYIOIINEC OTHOHICHUSA ABJAKOTCA OTHOHMICHUAMH  3KBUBAJICHTHOCTU Ha
MHOXCECTBC HATypPaJbHBIX YHCCII. OHpC}IGJ’II/ITI) JUIA HHUX YHCJIO0 KJIAaCCOB 3KBHBAJICHTHOCTH U
KOJIHNYCCTBO 2JICMCHTOB B KaXXJI0OM TaKOM KJIaCCC:

a) Xxpy < x=y(mod(k)), keN;

b) Xp Y < KOJMYECTBaA Pa3HbIX I_[I/I(l)p B JICCATHUYHBIX 3aIIUCIX 4YHUCEII X U Y COBHOAJAIOT,

C) XpY < cymmbl nu(p IABOUYHBIX 3aMUCEH X U Y paBHBI,

d) Xpy < mig X U Y COBNaAalOT MaKCUMAJIbHBIC TIPOCTHIC CTUTEIIH;
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€) XpY < 4YHCIO HyJeH B JACCATUYHON 3alMCH X DPABHO YUCIY HYJICH B JCCATHYHON
3anucH Y,

f) Xpy < coBmagarOT MaKCHMaJIbHBIC TIOKA3aTEIM CTEICHEH MPOCThIX YHCEI, HAa KOTOPBIC

HAIIEJIO JACTATCS X U Y;

g) XpYy < uuciia X U Y UMCIOT PAaBHOE YUCIIO PA3HBIX MPOCTHIX JCIUTEIICH.

4.8. TlokasaTh, 4TO CICAYIOIINE OTHOIICHHS SIBJISIOTCS OTHOIICHUSIMH 3KBHBAJCHTHOCTH Ha
MHOXECTBE CJIOB B JIaTHHCKOM andaBure. OnpenenuTb YUCIO W MOIIHOCTH KIJIACCOB
9KBUBAJICHTHOCTH:

a) apf < MHOXeCTBa Pa3HbIX OYKB B 3alMCAX O U 3 COBMAIAIOT;
b) app < coBmamaroT cI0Ba, MOTyYAOLIKECS U3 O U B TTOCTIC yIAICHUS TIEPBBIX BXOXKICHUN
K101 OYKBBI B HUX;
¢) apf < coBmamaroT CIOBa, OJTy4YaeMble U3 QL U B TIOCIIE yIaleHHs BCEX YETHBIX
BXOXKJICHUH
BCSIKOM OyKBBI B HHX;
d) app < coBmagaroT KOIMUYECTBA BXOXKICHHI HANOOJIEE YaCTO BCTPEUYAOLIMXCS OYKB B OL U
B;
e) apf < coBmasaroT CIIOBa, MOJIyYaeMble U3 OL U B yIaleHUEM BCEX HEICPBBIX BXOXKICHHIMA
BCSIKOM
OYKBBI B HUX;
f) app < cioBa, moayyaromuecs U3 0. ¥ B Mocie yaajaeHUs BCEX HEMEPBBIX U HEMOCICAHUX
BXOXKJICHUI
BCSIKOM OYKBBI B HUX, COBIIJIAIOT;
g) app < s 0B A U B paBHBI MAKCUMYMbI PACCTOSIHUN MEXKy BXOKIACHUSIMU B KOKI0C U3
9THX CJIOB Map OJIMHAKOBBIX CHMBOJIOB;
h) app < misg o u B;coBnagaroT MHOKECTBa OYKB, MOBTOPSIOIIMXCS B ATHX CJIOBax OoJjee
JIBYX pas;
1) app < o U COBMAAAIOT C TOYHOCTHIO IO BXOXKACHUH ITTACHBIX OYKB;
j) app < KonHMYecTBa pa3HBIX IMIACHBIX M COTIIACHBIX OYKB B O M [3 paBHBI,
k) app < cnoBa, monydaeMbie U3 O U [ yHaleHHeM BCeX IPYIII U3 Ooyiee YeM OHOM psaoM
CTOSIIIIMX OJMHAKOBBIX OYKB, COBIAJIAIOT;
I) app < coBnanmaroT ciioBa, MoyyaeMbie U3 O, U [ yHZaJCHHUEM BCEX CUMBOJIOB, B KOTOPBIX
HapyllaeTcs MOHOTOHHBIN (110 HECTPOTrOMY BO3pacTaHUIO OyKB) MOPSIIOK
cief0BaHus OyKB.
m) apP < 4Yucio OYKB B 0. KOTOPBIM MPEANICCTBYET YETHOE YHUCIIO OTIMYHBIX OT HUX OYKB
paBHO uuCITy OYKB B [3, KOTOPHIM MPEIIIECTBYET YETHOE YUCIIO OTIMYHBIX OT HUX OYKB
Tema 4 : Anredpa JIOTUKHU

1. HaiiTi uncio HabOpoB, Ha KOTOPBIX 3aaHHas (QYHKIMS IPUHUMAET 3HaYCHUE, paBHOe 1.

a) X1+Xz2+...+Xn;

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

C) X1&X2VvX2&X3V...vVXn1&Xn;

d (..X1—>X2)>...)>Xn;

€) X1VX2V...VXn;

f) x1 | X2. .. | X n.

a) X1&X2vX2&X3V...vVXn1&Xn VvXn &X1;

b) X1 Xo+. ..+ Xn-1 Xn;

C) (Xt|x2)*+. ..+ (Xn-1]|Xn).

2. TlocTpouTh pa3inoxeHue CIeayroImuX GYHKIU 1Mo I' TepeMEeHHBIM:

a) (x1 SV X & X1V X)) r=2;

b) x S(x2oxs), =1

C) X1+tX1+X1+Xx1+1,r=3;
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d) (xivX)—> (X &xav x:), [ = 2,

e) (00010011),r=1;

f) (0011011100111001), r =3.

3. [ToctponTh MUHUMANBHBIE J1.H.(}. cineayronmx GyHKINUN, TPUMEHSS IpaBuia peodpa3zoBaHus
K COKpAIIeHHO! J.H.{.:

a) x, >(x: x5,

D) x 5(x:>(x:>x9);

c) X+ (X2 > (X VX)) 5

d) X1V (X2 > (X +X1) 1

€) xi (oo (x> (0> X)) 5

F)x +x:+%x: +x..

9) ((x1+Xx2) > (X1VX3)) > X4)

Tema 5 : Cucremsi IlocTa
[TocTpouTh MPOIYKIIMOHHBIC CHCTEMBI, B KOTOPBIX BBIBOISTCS CIICAYIOIINE MHOKECTBA CJIOB B
andasure {0, 1, S}:

a) JIBOMYHBIX KOJIOB JICPEBHEB;

b) cumMeTpHUYHBIX CIIOB;

C) CJIOB, B KOTOPBIX HUKAKUE JIBA COCEJHUX CHMBOJIA HE SIBIISTIOTCS OJTMHAKOBBIMH;

d) nap mBonuHBIX c110B (a1,B), Takux uTo B sBIsgETCA OOpamenueM o (1. €. B= al);

€) map CJIOB, B KOTOPBIX IEPBOE CJOBO IMPOM3BOJBHOE, a BTOPOE MOIYYaeTCss U3 IEPBOrO
yIAJICHUEM BCEX HYJICH;

f) map cioB (o, B), conepikaiux MOPOBHY €IHHUIL,

g) map cioB (o), comeprKalux MOPOBHY M HYJICH U SAMHUIL;

h) map cioB (o,3), TaKKX YTO YKMCIIO SAUHUIL B 0L OOJIBIIC YKCIIa SHMHHMIL B [3;

1) {(o, B) | o mpousBosBHOE, a B MOTYYaeTCs U3 CKATUEM BCSIKOM TPYIIIBI TOAPST UIYIIUX
OJIMHAKOBBIX CUMBOJIOB B OJTHH TAKOW CUMBOJ };

J ) map cioB (o), TakKuX 4TO 0L — MPOM3BOJBHOE, a 3 TIOJIYUIAETCS U3 O YIBOCHHEM BCIKOTO
HYJISI U CKaTUEM BCSAKOH MOCIIEA0BATEILHOCTH MOAPST UAYIIUX SAWHHUIL B OHY CIUHHILY;

k) {(a, B)| o momyuaercs u3 P cxxaTHeM BCSIKOH MOCIEAOBATEIBHOCTH MOAPSA HIYIIHX
HYJICH B OJIMH HOJIb, a [3 MOJydaeTCs M3 O CKATHEM BCSIKOW TPYIIIBI MOAPSI UAYIIUX SAUHUI] B
OJIHY €TUHUILY };

) {(o, B)| o mpomsBosbHOE, @ P COCTaBICHO W3 HEYETHBIX IO MOPSAKY TPYI €IUHHIL
pa3/eJCHHBIX HYJISIMU };

m) {(o , B, y)| o mpou3BOJBHOE, @ 3 U Y COCTABJICHBI COOTBETCTBEHHO U3 YETHBIX M
HEUETHBIX 10 MOPSAAKY TPYIIT HYJIeH B O, pa3/IeIeHHBIX ¢TUHHUIIAMH };

N) MOHOTOHHBIX CJIeBa HAINPaBo ciioB B andasure {0, 1};

0) HEMOHOTOHHBIX CJI€Ba HAMpaBo CJIOB B andasute {0, 1}.

Tunosble 3a4€THBIE 32JaHNUsI 10 Y4eOHOMY KypCy TUCKPeTHbIE MATEMATHYECKHE CHCTEMbI
1. CaoiicTBa OTHOLIEHHS IKBUBAJEHTHOCTH HA MHOKECTBE CJIOB B JIATHHCKOM
ajpasure

(Ookazamv, ymo omuouleHue A811eMcs IKGUBALEHMHOCHbIO, ONPEOeNUmsb YUCIO U

MOWHOCMU KNACCO8 IKBUBAEHMHBIX CNI08 (KOHeYHble UIU OecKoHeyHble))

a.app < mns o u B coBnaaaT MHOXKECTBA OYKB, IOBTOPSIIOIIMXCS B 3TUX CJIOBax Oojee
JIBYyX pas.
b. app < au P coBnamaroT ¢ TOYHOCTHIO IO BXOXKICHHI TJIACHBIX OYKB
C. apf < coBHajaloOT CJIOBA, MOJyYaeMble U3 O U B yAaJeHHeM BCeX CUMBOJIOB, B
KOTOPBIX HApYIIAETCSI MOHOTOHHBIN (II0 HECTPOroMy BO3PACTaHMIO) MOPSIIOK CIe10BaHMs OYKB
2. CpoiicTBa OTHOMIEHU MeKAY (PYHKIMSMH HA MHOKeCTBe BellleCTBEHHBIX YHCeJl.
a. fpg e Tk, k2>0V x(f(x+ki)gx—kz)>0)
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b.fpg < FIKk>0VX(f(x+Kk)>gkx-—Kk)).
3. Hoctpoenue MunuMaabHOi JJH® ¢pyHkumun ajaredpsl JOrHKHU ¢ IOMOLIbIO
IKBHBAJIEHTHBIX NIPe0Opa3oBaHuil
fxy,2v) = (V> +( vx)) [y &v)
4. Tlomcyer yHcJIa MOHOTOHHBIX (PYHKIMI a/1re0pbl TOTMKH, Y/I0BJIETBOPSIOIIHNX
3aJaHHBIM YCJIOBHAM
a. f(x,y,z,v) takux,uro f(0,1,1,0)=0u f(1,1,1,0)=1
b. f(x,y, z,v) Takux,uro f(0,1,0,0)=0u f(1,1,0,0)=1
5. IlpeacraBieHue OTAeJbHBIX QYHKIHUH aJare0pbl JIOTHKH ¢ IOMOLIBIO GopMyJ1 HAJY
3aIaHHBIMM MHOKeCTBaMM (PyHKUMIA.
a.f(xy z)= x—>12)+(y vx) uepe3 pyukuuu f1 = 10001101 u f» = 00010000
b. f= X1+X2+Xx3 uepe3 pynkiuu cemeiictea B = {X1— (X2+x3) }
Cc. f(X1,X2,X3,X4)= X2—>X1)+(Xs vX4) cnomomipio Gyaxmuii f1 = 10101111 u
f = 01010000

5. IlepeyeHb OCHOBHOW W /ONOJHHMTEJIbHOH y4eOHOH JHMTepaTypbl, HEOOXOAUMOM
JJIS OCBOCHM S JUCUMIIIMHBI (MOXYJIsl).
5.1 OcHoBHast 1MTEpaTypa:

1. Jextsapb, M.W. OcHoBBI tuckpeTHON MateMaTtuku / M.W. JlexTsaps. - 2-¢ u3a., ucrp. -
Mockga : Hanmonanbubiit OTkpsiThiil YHUBepcuteT «MHTYUT», 2016. - 184 c. : rpad. -
(OcHoBBI HH(POPMAITMOHHBIX TEXHOJIOTHH). - bubmuorp. B kH. - ISBN 978-5-94774-714-0 ; To
ke [DIeKTpoHHbIN pecypc]. -

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

2. Cynomnnaros, C.B. JluckperHas matematuka : yueonuk / C.B. CymomnnaTos,

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

3. Komsios, B.W. Kypc nuckpeTHoit MaTeMaTuku [ DIeKTpOHHBIN pecypc] : yueo.
nocodue — DnekTpoH. AaH. — CankTt-IletepOypr : Jlansb, 2011. — 208 c. — Pexum gocryna:
https://e.lanbook.com/book/1798. — 3aru. ¢ skpaHa.

Jns ocBoeHUs MMCUMIUIMHBI MHBAIUAAMU M JIMIAMH C OIPaHUYECHHBIMH BO3MOXXHOCTSIMU
310pOBbsS MMEIOTCSI M3JaHHsI B AJIEKTPOHHOM BHJIE€ B 3JIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanp» 1 «¥Opaid».

5.2 JlonosiHUTEIbHAS JIUTEPATypa:
1. Ky3uenos, O.Il. JluckpeTHas matemaTuka Ijisi WH)XXEHepa [DIeKTpOoHHBINH pecypc| : yueo.
nocobue — DnektpoH. ngaH. — Cankrt-IlerepOypr : Jlanp, 2009. — 400 ¢. — Pexxum moctyma:
https://e.lanbook.com/book/220 .

2. T'myxoB, M.M. 3a/1a4uu 1 ynpa>kKHEHHUs 110 MaTEMATHYECKOMN JIOTUKE, JUCKPETHBIM (DYHKIUAM M TEOPUH
aJTOPUTMOB [DJIEKTPOHHBIN pecypc] : yueOHoe nmocodue / M.M. I'myxoB, O.A. Koznutun, B.A. [llanomHukos,
A.Bb. llnmikoB. — DnekTpoH. nan. — Cankr-IletepOypr : Jlanp, 2008. — 112 ¢. — Pexxum goctyma:
https://e.lanbook.com/book/112

3 Koxyxos, C.®. CoopHUK 33724 110 JUCKPETHOM MaTeMaTUKe [ DJIEKTPOHHBINA pecypc] : yueo.
nocobue / C.®. Koxyxos, I1.U. CoBepTkoB. — DnektpoH. naH. — Cankr-IletepOypr : Jlans,
2017. — 324 c. — Pexum mocryma: https://e.lanbook.com/book/93769 .

4. I'aBpuiios, I'.I1. 3anaun u ynpakHeHHs IO AUCKPETHOM MaTtemMaTuke [ DJIeKTPOHHBINH pecypc] :
yue0. mocodbue / I'.I1. 'aBpmiios, A.A. CanokeHKo. — DJeKTpoH. gaH. — Mocksa : uzmatiur,
2009. — 416 c. — Pexum moctyma: https://e.lanbook.com/book/2157.

5. Mansnes, N.A. JluckperHas maremaTthka [DJIEKTPOHHBIA pecypc] — ODJIEKTpOH. JaH. —
Cankr-IlerepOypr : Jlans, 2011. — 304 ¢. — Pexwum nocryna: https://e.lanbook.com/book/638 .
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5.3. Illepuoauyeckue u3IaHNs:
Vcnonp3oBaHue ra3eT u )KypHAIOB HE IPEyCMOTPEHO

5.4. UnTepHeT-pecypchbl, B TOM 4YHCJe COBpeMeHHble TpodeccHOHATbHBIE 0a3bl
JAHHBIX U MH(POPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI
DIeKTPOHHO-0MOMoTeuHbIe cuctembl (IBC):
1. DBC «IOPAWT» https://urait.ru/
2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAH» www.biblioclub.ru
3. OBC «BOOK.ru» https://www.book.ru
4. 9BC «ZNANIUM.COM» www.znanium.com
5. DBC «JIAHb» https://e.lanbook.com

5.5. IIpodeccnonanbHbie 6a3b1 JAHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuanst uznarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunast snextponnas 6ubiaunorexa (HIB) http://www.elibrary.ru/

ITonHOTEKCTOBEIE APXUBbI BEAYIIUX 3allaAHbIX HAYYHBIX )XYpPHAJIOB HA Poccuiickoin
nJIaT(bopMe HayuHbIX xypHanoB HOMKOH http://archive.neicon.ru

7. HamumoHanpHas  2JIEKTpOHHas  OwOnmoreka (mocTym K DIEKTPOHHON — OMOIMOTEKe
auccepTanuii Poccuiickoit rocyaapcrsennoit 6ubnmuorexu (PI'B) https://rusneb.ru/
8. Tlpesupentckas oubmuoreka um. b.H. Enprmna https://www.prlib.ru/

9. DnektpoHHas koekuus Oxcdopackoro Poccuiickoro donna
https://ebookcentral.proquest.com/lib/kubanstate/home.action

10. Springer Journals https://link.springer.com/

11. Nature Journals https://www.nature.com/siteindex/index.html

12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

15. Nano Database https://nano.nature.com/

16. Springer eBooks: _https://link.springer.com/

17. "Jlekropuym TB" http://www.lektorium.tv/

18. YumuBepcuterckas unpopmairontas cucrema POCCUS  http://uisrussia.msu.ru

o s wNE

5.6. NudopMannoHHble CIPABOYHbIE CHCTEMbI:

1. Koncynprant [lntoc - cripaBoyHast mpaBoBasi CUCTeMa (JIOCTYII MO JOKAJIbHON CEeTH ¢
KOMITBIOTEPOB OUOINOTEKH )

5.7. Pecypcol cBoOOAHOTO 10OCTYyNA:
1. AwmepukaHcKas maTeHTHas 0a3a naHHbIX http://www.uspto.gov/patft/
2. Tlomuble TEKCTHI KaHAJACKUX Auccepraruii hitp://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunka (http://cyberleninka.ru/);
4. MuHHUCTEpCTBO HayKHU U BhIciero oopasosanus Poccuiickoit denepannu
https://www.minobrnauki.gov.ru/;
5. ®epepanbublii moptan "Poccuiickoe obpasosanue" http://www.edu.ru/;

6. Hudopmanuonnas cucrema "ExnHoe 0KHO JOCTyma K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;
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7. Enunas xomiekmus udpoBsIx 00pa3zoBareabHBIX pecypcos http://school-collection.edu.ru/ .

8. dexepanbHbIi IIEHTP HHPOPMAIIMOHHO-00pa3oBaTenbHbIX pecypcos (http://fcior.edu.ru/);

9. IlIpoekt ['ocynapcTBEeHHOTO HHCTUTYTa pyccKoro si3bika uMeHu A.C. [lymkuna
"O6pazoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CupaBouno-uHpopManMoOHHbIH moptan "Pycckuit ss3e1k" hitp://gramota.ru/;

11. Cnyx0a TeMaTH4eCKUX TOJIKOBBIX cioBapeid http://www.glossary.ru/;

12. Cnosapu u suiukiaoneauu http://dic.academic.ru/;

13. OO6pa3oBatenbHblil moptan "Yueba" http://www.ucheba.com/;

14. 3akonompoekt "O6 obpasoBanuu B Poccuiickoit @enepannu”. Borpockl 1 oTBeTHI hitp://Xn--
273--84d1f.xn--plai/voprosy i_otvety

5.8. CobOcTBeHHbIE J1eKTPOHHBIE 00pa3oBaTe/bHbIe H HHGOPMAaIMOHHbIE
pecypebl KyoI'y:

1. Cpena MOayJIbHOTO TUHaMHU4YECKoro ooyueHus http://moodle.kubsu.ru

2. ba3a yueOHbIX I1aHOB, yueOHO-METOJUUECKUX KOMIUIEKCOB, MyOIUKalui 1 KOH(pEpeHIUi
http://mschool.kubsu.ru/

3. bubanoreka uHOpMaIMOHHBIX pecypcoB Kadeapbl HHGOPMAIIMOHHBIX 00pPa30BaTEIbHBIX
texnoorui http://mschool.kubsu.ru;

4. DnextpoHHbIH apxuB qokymeHToB Kyol'Y_http://docspace.kubsu.ru/

5. DnexTpoHHBIE 0Opa3oBaTeNbHBIE pecypchl Kadenpbl WHPOPMAIMOHHBIX CUCTEM U
TexHosoruii B oOpazoBanun KyOI'Y u HayuHo-meronmueckoro >xypHana "IIIKOJIBHBIE
['OAbI" http://icdau.kubsu.ru/

6. MeToauueckue YRa3danusa J1JIdA oﬁyqamnmxcn mo OCBOCHHIO

AUCHUILIMHBI (MOIYJIs1)
1. JluckpeTHas MaTeMaTuKa U MaTeMaTH4ecKas Joruka. JlaboparopHslii Kypc (mpeacTaBieH

B 2JIEKTPOHHO# 00pa3oBaTeNnbHOIl cpesie yHuBepcuTeTa Ha riatdgopme Moodle:

http://moodle.kubsu.ru/ ) .
ITo Kypcy npenycMOTpEeHO NPOBENCHUE JIEKIIMOHHBIX 3aHATHI, HA KOTOPBIX JAcTCs OCHOBHOM
CUCTEMATHU3UPOBAHHBIM MaTepuall, JJaOOpaTOPHBIX 3aHATHUN, PA3BUBAIOIIMX HABBIKM JIOTMKO-
MaTeMaTHYeCKOro, KOMOMHATOPHOTO, OHTOJOIMYECKOI'0, T'HOCEOJOrMYECKOrO MBIIIICHHUS,
MOJIEJTMPOBAaHUS KOTHUTUBHBIX 1I€JIEH, Onepaliii 1 IpOLEeCcCoB.
BaxknelmumM stanoM Kypca SBISIETCS CaMOCTOSITENIbHasg padoTa MO HM3YyYEHUIO AMCLMILIUHBI
(Monyist) oOecrieyuBaroero GOpMUPOBAHUE YCTOMUMBOM MPUBBIYKY NMPABHIIBHOTO MBIIIJICHHUS.
CamocTosTenbHast paboTa CTyJI€HTOB KOHTPOJIHMpYETCs B popMe MPEeTyCMOTPEHHBIX YUEOHBIM U
UH/IMBUYAJIbHBIM TIJIAHOM, TpauKOM IMpOBeACHUs Ja0OpaTOPHBIX 3aHATUH, KOHTPOJIBHBIX U
CaMOCTOSITENIbHBIX paboT. 3 KOHTPOJBHBIX. pabOTHI B 1 ceMecTpe Mo OCHOBHBIM pazjielaM Kypca
(oHTOIIEHUS,, KOMOWHATOPUKA, aiaredpa JOTMKH, 4 KOHTPOJIHBIX pabOThl BO 2 ceMecTpe IO
OCHOBHBIM pa3zjiesiaM Kypca (rpadpl, aBTOMaThl, peKypcuBHbIE QYHKINH, cucTembl [TocTta).
B ocBoeHMM 1MCHUIUIMHBI HHBAIWIAMU U JIMLIAMU ¢ OTPAaHUYEHHBIMHA BO3MOXHOCTSIMU 3/10pPOBbS
OornbIIoe 3HAUEHME UWMEeT WHJIUBHUAyajbHas y4yeOHas palOoTa (KOHCYJIbTalMH) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro Marepuara.
WnauBuayanbHble KOHCYJIbTAlMM 1O MPEIMETy SBISIOTCS BaXKHBIM  JOIMOJIHUTEIbHBIM
¢dakTOopoM,  CHOCOOCTBYIOUIMM  HWHAWBUIYyaIHM3allMd  OOyuyeHHss U YCTAHOBJICHHIO
BOCIHUTATEILHOTO KOHTAKTa MEXIY MpernoaBaTesieM U 00yJaroluMcs MHBAJIUIOM UJTH JIULIOM C
OTrpaHMYEHHBIMH BO3MOXXHOCTSIMU 37J0POBbSI.
[To BceM wu3ydyaeMbIM TeMaM CTYJEHTaM [PeIOCTaBIAETCS pa3laTOYHbI Marepual,
oOecrieynBarOmUil THPOPMALTMOHHYIO MOAIEPKKY TEOPETHUYECKOTO M MPAKTUYECKOI'O KYpPCOB.
[To wm3ydaemoll AMCUUIUIMHE TIOATOTOBJIEHO OO30pPHOE M3JI0KEHHE OCHOBHBIX pAa3lelioB,
IpeHAa3HAYEHHOE JJI1 03HAKOMJIEHHUS IIepe]l cAaueil BeITyCKHOro 3k3ameHa I'JK.
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B ocBoeHMM IHCHUIUIMHBI MHBAIMAAMM U JIMLAMH C OTPAaHUYCHHBIMU BO3MOXXHOCTSMHU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHIMBHIyajbHas ydeOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOJIHUTEIbHOE pa3bsiCHEHNE Y4eOHOro MaTepuara.

WupuBuayanbHble KOHCYJIBTAllMM IO TPEAMETY SBISIOTCS BAaXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOYUYEHHs U YCTAaHOBJIEHUIO BOCIIMTATEIbHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM H OO0YyJalomUMCS HHBAJIMIOM WM JIMIOM C OrpaHUYEHHBIMHU
BO3MOYKHOCTSIMU 3/10POBbSI.

7. MaTtepuaJibHO-TEXHUYECKOE o0ecnevyeHne Mo JUCUMIInHEe (MOTYJII0)

Ilo Bcem BHUJaM yqe6H0171 JACATCIIBHOCTH B paMKax AJUCHUINUIMHBI HCIIOJIb3YIHOTCS
ayJUTOpUH, KaOMHETHI U JIA0OPATOPUU, OCHAIICHHBIE HEOOXOIUMBIM CIICIUATH3UPOBAHHBIM U
71a00paTOPHBIM 000PYIOBAHUEM.

Ne Bu paGor HaumenoBanue yueOHON ayAuTOpHH, €€ OCHAILICHHOCTh
000py/1I0BaHUEM M TEXHHUUYECKUMHU CPEJICTBAMU O0yUYECHUS
1. JlexuuoHHbIE 3aHATUS | AyauTopus, YKOMIUIEKTOBAaHHAs CHELUAaIU3UPOBAHHON
MeOeNbl0 U TEXHUUYECKUMH CPeJICTBAMU 00 yUEeHHSI
2. JlaGoparopHble 3aHATHS | AyAUTOpUS, YKOMIUIEKTOBAaHHAs CIELUAaIU3UPOBAHHON
MeOenbl0 M TEXHHYECKUMH  CpeicTBaMH  0OyudeHus,
KOMIIBIOTEPaMHU, IPOEKTOPOM, POrPaMMHBIM 00€CICUEHUEM
3. [IpakTnueckue 3aHATHS | AyAUTOpHS, YKOMILIEKTOBaHHAasI CHEeLMAIM3UPOBAaHHON
MeOEeJIbI0 U TEXHUYECKUMU CPEJICTBAMHU 00yUYEHUS
4. I'pynnoseie Aynuropus, YKOMILIEKTOBaHHAs CIEeUAIM3UPOBAaHHON
(MHIMBUyaJIbHBIE) MeOenpl0 M TEXHHYECKUMH  CpeICTBaMH  OOydeHwus,
KOHCYJIbTallu! KOMIIbIOTEPaMHU, MPOrpaMMHBIM 0OecleueHueM
5. Texymuit ~ KOHTpOJIb, | AynuTopus, YKOMIUIEKTOBAHHAs CHEeUaIu3UPOBAHHON
IIPOMEKYTOUHAS MeOenbl0 M TEXHHYECKUMH  CpelcTBaMH  0OydeHwus,
aTTecTanus KOMIIBIOTEPAMH, IPOrpaMMHBIM 00eCIIeYeHHEM
6. CamocTosiTenbHast Kabuner 11 camMocTOSITENbHONM  pabOThl, OCHAIIEHHBII
pabota KOMIIBIOTEPHOM TEXHHUKOW C BO3MOYKHOCTBIO MOJKIIIOUYEHHS K
cetn «/HTEpHET», NMPOrpaMMON HKPAHHOTO YBEJIWYEHHS H
00€CTeYeHHbIN JOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
00pa30BaTENIbHYIO CPEJly YHUBEPCUTETA.

IIpumeuanue: Konkperusanus ayauropuil 1 ux ocHamenue onpenensercs OIIOIL.
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Penensusi Ha padouyro nporpammy Kocrenko Koncrantuna UBanoBuua

no qucuuiuinae Ne 51.5.09 /luckpeTHble MaTeMaTHUUE€CKUE CUCTEMBI,
pa3pabOTaHHYIO B COOTBETCTBUU C YUEOHBIM TUIAHOM
Hanpagsnenue noarorosku 09.03.03 [Ipukinannas nadopmaruka (6akagaBpuar)
[Tpodub: [puknannas unpopMaTuka B 3JKOHOMUKE

Penensupyemass mnporpamma COAEP>KUT HU3JI0KEHHE OCHOB JIOTMKO-MAaTEMAaTUYECKUX CUCTEM,
UCTIONIB3YEMBIX TPH W3yYeHHH (OPMATU30BAHHBIX MOJENCH Ui SBICHUH M OOBEKTOB B
pa3MyYHBIX NPUKIAIHBIX o0nacTax. M3yueHue nuCHUIUIMHBL «/{UCKpeTHBbIE MaTeMaTHyecKue
CHUCTEMBl» B 00BEME, MpEANoJaraéMoM pELEeH3UPYeMOH IporpaMMoH  CIOCOOCTBYET
(OpPMHPOBAHUIO TEOPETUYECKOro 0Oa3uca Ui IOCIEAYIOIIEro H3y4eHHUs psla CIEeLUaIbHBIX
JICIIATUTAH, CBSI3aHHBIX C MOJICTTMPOBAHUEM U aHAJTU30M WH(POPMAIIMOHHBIX CHCTEM.

B nporpamme npuBEnEHO CUCTEMATU3HMPOBAHHOE M (OPMAIM30BAHHOE H3JI0KEHUE
CUCTEMBl OCHOBHBIX JIOTMKO-MAaT€MaTHYECKUX MOHSATUN OTHOCALIMXCA K TEOPUU OTHOLIEHUH U
anreOpbl JIOTMKH, JOCTaTOYHOE JUIsl IOJYYEHHs HayalbHBIX MPEJCTAaBICHUNH O IpeaMmere,
UCMOJNb3YeMbIX B JaJbHEHIIEM MpU M3YYEHUU CHELUMAIbHBIX JUCUMILIMH. M3no0xkeHue
TEOPETUYECKOI0 MaTepHala XOpolo cOATaHCUPOBAHO U OTPAKAET COAEPIKAHUE DIEMEHTapHOU
JIOTHKH (JIOTHKH BBICKa3bIBaHUH ). O0y4eHHE B COOTBETCTBUH ¢ paboueil mporpaMMoi MO3BOJISET
y4yaluMcsl OJAYYUTh YCTOMUMBBIE HABBIKM PAaOOTHI C JIOTHYECKMMU OOBEKTaMHU U (DYHKIHSIMH.
Marepuansl NpPaKTHUYECKUX 3aHATUH COCTaBJSAIOT CHCTEMBbl 3aJaHUN  pa3HBIX THIIOB,
CUCTEMATHU3UPOBAHHBIX MO NPHUMEHSEMbIM CXE€MaM M METOJaM pEeIleHUs JIOTMYECKHUX 3ajad.
CtpykTypa CHUCTEM KOHTPOJIBHBIX 3aJaHUH MO M3y4yaeMbIM T€MaM IO03BOJIsIeT cHOpMHUpPOBATH
cucteMy TNpo(ecCHOHATIbHBIX KOMIIETEHLUH, OOECIeUnBalOIIUX HCIOIb30BAHUE METOOB
AJIEMEHTAPHOTO JIOTHYECKOTO aHaiu3a B MNpo(ecCHOHAIbHOM aesTenbHOCTH. CrenuanbHbIin
MHTEpPEC MPEICTaBIsAET BKIIOUEHHE B IPOrpaMMy H3JI0KEHHE (OPMATN30BAHHBIX OCHOB SI3bIKA
MEPBOIO MOPSAIKA, OCHOBAHHOTO Ha KOHCTPYKIUSAX C MIPeIUKaTaMU U KBaHTOPAMHU.

Cunraro, uyTO pereHsupyeMass pabodass mporpamMma OTpa)kaeT BBICOKMH Hay4yHBIH U
NEeIarorMyeckiii OmbIT aBTOpa, COAEPKUT 3S(P(PEeKTUBHYIO CXeMy M CpelICTBa H3Y4EHUs
JUCIIUIUIMHBI B COCTaBe Y4EOHOT0 IIaHa MOATOTOBKY 0aKajlaBpOB [0 HAPaBICHUIO MOJITOTOBKU

09.03.03 Tlpuxnannas nHPpOpMaTHKa, MPOPUIIH TPUKIIATHAS MATEMAaTHKA B SKOHOMHUKE.

Penensent
3am. up. OO0 UHUTIIAB

k.T.H. Cunmma C.I. A\
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Penen3usi Ha pado4y1o nporpaMmy y4e0HOro Kypca
10 JAMUCIHILTHHE
b1.b.09 /IuckpeTHbie MaTeMaTH4YeCKHE CHCTEMBI
yuebHoro mana HanpasieHnus noarorosku 09.03.03
[Tpuknagnas napopmaTuka (6akagaBpuar)
[Tpoduns: [pukinagHas nHPOpMATHKA B IKOHOMHUKE

Penensupyemast pabouasi mporpamMma peanusyeT MOJAeIb 00Y4EeHUsl CTYACHTOB MJIaJlINX
KYpPCOB OCHOBHBIM 0a30BBIM pa3[enaM COBPEMEHHOM JMCKPETHOM MAaTeMaTUKH U
MaTeMaTH4YECKOM JIOTMKU. YKa3aHHBIM yuyeOHBIA Kypce sBisieTcsl pyHaaMeHTalbHbIM. Ero
u3ydyeHue obecrneynBaeT HEOOXOJUMYI0 TEOPETHUECKYI0 M METOAMYECKYIO MOAJIEPKKY
U3YYECHMS APYTUX TUCUUIUIMH y4eOHOro IUIaHa, MPUMEHSIOIINX 3JIEMEHThl JIOTUYECKUX
CUCTEM B KayeCTBE KOMIIOHEHTOB M3ydaeMbIix Mojenei. [loaTomy, nsyuaemeie B Kypce
JOTMYECKUE MOJEIM W METOAbl OOIIEe3HAYUMBIH (parMeHT TEOPETUUYECKUX 3HAHHM,
OPUMEHSEMBIX B Pa3IMYHBIX HAIPABICHUAX COBPEMEHHON MaTEeMAaTUKH U MHPOPMATUKH.
B kadecTBe Takux MoJeled CIEUMATBHO PACCMATPUBAIOTCA SI3bIK JIOTUKHU IEPBOTO
NOpsAJKA, MPEIUKATHl U KBAHTOPBI, OCHOBBI TEOPUN OTHOIICHUM, a TAK)KE€ 3HAYUTEIIbHBIN
dbparMeHT anreOpsl JOTUKH.

[Iporpamma mpeaycMaTpUBaeT H3JIOKEHHE OCHOB MAaTEMaTUYECKOTO  SI3bIKa,
00ecIeynBaroero BO3MOKHOCTh MCIIOJIB30BaHUSI BO BCEM Kypce YHHPHUIIMPOBAHHOTO
¢opmaTa TOCTPOEHHUS] TOUHBIX OIpPEECICHUHN, OKa3bIBa€MbIX YTBEpXKJIEHHUH, a Takxke
U3JI0KEHMSI JI0KA3aTeNIbCTB, ONMMCAHUS MojJeled u anroputmoB. Paboueit mporpammoit
TaKKe MpPEeIyCMOTpeHa peanu3alusi KOMIAKTHOTO M HWHTEHCUBHOTO BBEICHUS B
TEMaTUKY, METOJIbl U PEe3yJIbTaThl MPEICTABICHUS JOTHUECKUX 3aBUCUMOCTEHN, YCIOBHBIX
BbIpaKeHUH U hopmyn, odecnieunBaromiee GOPMUPOBAHUE YCTONYHMBBIX MPEICTABICHUMN
0 TEXHHUKE JIOTHYECKOT0 aHaJIn3a.

[Iporpamma na®opaTOpHBIX 3aHATUN HampaBieHa Ha (OPMHUPOBAHHE Y 00y4YaeMBIX
YCTOMUYMBBIX TJIYOOKMX HAaBBIKOB MPAaBUIBHOTO JIOTMYECKOro MblnuieHus. Cucrema
TUIOBBIX 3a4YE€THBIX M KOHTPOJBHBIX 3aJaHUl 00OecreuynBaeT BO3MOXKHOCTH MOJHOTO
NPAKTUYECKOTO YCBOCHHS M3JIaraeMbIX B Y4€OHOM Kypce MOJeei U CBA3aHHBIX ¢ HUMHU
0a30BBIX METOJIOB U MPUEMOB PEILICHUS TPAKTUUYECKUX 3a/1ay.

M3ydeHne OCHOBHBIX pa3JIesIoB PELIEH3UPYEMOI MpOrpaMMbl B IIpeiaraeMoM o0bEMe
MO3BOJISIET IPUOOPECTU KOMIETEHIIMHN, HEOOXOIUMbIE BBIITYCKHUKAM BY3a MO YKa3aHHOMN
CHEIUANBbHOCTH JUI  JalibHEHIIero MpoQeccHOHaIbHOTO pOCTa U YCHEIIHON
NPaKTUYECKOW M HAyyHOW JeATenbHOCTH. Pabouas mnporpamma mNOAAEpKUBAETCS
aBTOPCKUMH pa3paboTKamMH B BHJE y4eOHMKA W 33JaYHUKA, ITOJHOCTHIO OTPAXKAIOIMIUX
CoJIep)KaHME TPOBOAMMBIX JICKIMOHHBIX U JIAOOPATOPHBIX 3aHATUA M JOCTYIHBIX
CTYJIEHTaM B CpeJie JIEKTPOHHBIX 00pa30BaTeNIbHBIX PECYPCOB BY3a.

Penenzenr

JOLICHT Kadepbl IPUKJIaJHOW MaTEMaTHKH,
K.¢.-m.H., norient K.B. Manbixun
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