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1 Ilean u 3a7a491 OCBOEHUS AUCIHUILIHHBI
1.1 Ilesib ocBOEeHUS TUCHUILIMHBI.

[lenbto u3y4yeHUs AUCHUIUIMHBL «/[UCKpETHBIE MaTeMaTUYECKHUE CHCTEMbI» SBIIETCS 3HAHUE
OCHOBHBIX JMCKPETHBIX MOJIENEH, NPUMEHSIEMBIX B MNPOo(PEeCcCHOHAIBHON NeATeIbHOCTH
cooTBeTcTBUU ¢ DenepaibHbIM ['OCcynapcTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM BBICILIETO
obpazoBanusi P® wu sBisercs omgHOW u3 0a30BBIX JUCIHMIUIMH, W3y4aeMbIX CTYACHTaMHU
crenuansHocTd 09.03.03 «IIpuknannas nHGOpMaTUKAY.
1.2 3agauu TMCHUILIHHEIL.

3amaun U3y4eHHUsS JUCLMIUIUHBI COCTOST B NPUOOPETEHHH HABBIKOB pPabOThl C  S3BIKOM
MaTEeMaTHYECKOHN JIOTUKH, (YH/IaMEHTAIBHBIMU JUCKPETHBIMH MOJICIISIMU, & TAKXKE CBOWCTBAMU
00BEKTOB TUCKpeTHOU mpupojsl. CyllecCTBEHHOE 3HAYCHHE UMEET M3YYeHHE METOJ0B paboTh
JTUCKPETHBIMU M KOMOWHATOPHBIMH OOBEKTaMH, IIOJYYCHHE HABBIKOB NPOCKTUPOBAHUSA U
UCIIONIb30BAaHUsl JIUCKPETHBIX OOBEKTOB sl 3a7ady 00paboTku MHGPOpMAINH, JOTHYECKOTrO
aHaM3a W TNpUHATHS pemeHuid. [IporpamMma BKIIOYaeT W3YYCHHE CEMAHTHUYECKUX U
CTAaTHCTUYECKUX CBOWCTB AUCKPETHBIX OOBEKTOB U CUCTEM.

1.3 MecTo AucHumJInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.

VYyeOHast qucHuminHa «/uckpeTHple MaTeMaTHUYECKUE CUCTEMBI» OTHOCUTCS K 0a30BOii
yactu bnoka 1 «/luctuminuel (Moxynu)» yueOHoro miaHa. E€ copep:kaHue COOTBETCTBYET
KypcaM MaTeMaTHYeCKOro M eCTeCTBEHHO Hay4yHoro IukioB. OHa BKIOYaeT (GopMaibHbIe
ONMHUCAaHUsI ¥ HEOOXOJAWMOE TEOpPeTHUECKOe OOOCHOBaHUS (yHIAaMEHTAIbHBIX MOZEIEH |
METOJIOB, HCIOJIb3YEMbIX MPU U3YYEHUHU AMCLHUIUIMH MPOTrPAMMUCTCKOTO IMKJIa, obecreunBas
(dopMupoBaHHE OOIIMX MPEACTABICHUSAX OO0 OCHOBHBIX JIOTHYECKMX MOJENAX U MEeTojax,
HCIIOJIb3YEMBIX B PA3IMUHBIX pa3jiefiax COBPEMEHHON MaTeMaTuku U uHpopmatuku. [Iporpamma
COCTaBJieHa Ha OCHOBE (pefepalbHOI0 TOCYJAapCTBEHHOIO OOpa30BaTEIbHOrO CTaHAapTa IO
HampaBlieHuto moarotoBku Ilpuknagnas uHpopmatuka. [[uciumnivHa UCTONb3yeT Pe3yabTaThl
U3JI0’KEHUS yueOHOro Kypca J{MCUUIIMHA UCIIONB3YET Pe3yabTaThl U3JI0KEHHs y4eOHOro Kypca
[Tpunoxxenus teopuu rpadoB. Pe3ynpTaThl M3ydeHUS MPUMEHSIIOTCS B M3YyYEHUH AMCIMILIUH
b1.0.08 - Kypc teopun BepositHoctedd, b1.0.19 - ba3er manneix, 51.0.21 Case — cpencrtsa
npoektupoBanus b/I, 51.0.42 — CuctemMbl HICKyCCTBEHHOTO UHTEJIEKTA

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTe/IbHOI MPOrPaMMBblI.

OIIK-1 (CrmocobeH mNpHMEHSTh €CTECTBEHHO-HAyYHbIC W OOIICHH)KCHEPHBIC 3HAHMS,
METO/Ibl MATEMAaTUYECKOTO aHAJIN3a U MOJEINPOBAHUS, TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOTO
VICCIIE/IOBAaHMS B TPO(ECCHOHABHON IS TEIFHOCTH).

No Nunexc Conepxanue B pesynbprare uzydeHus: yueOHON AUCIUTIUIAHBI
g, | KOMIET | KOMNeETEeRIHH (nmm e€ o0yJaromuecs: JOIKHbI
" | eHmum YaCTH) 3HATH yMeTh BJIA/IETh
OIIK-1 | CrocoOen Onpenenenus BremmongaTs Meromoiorue
OTIpeeTISATh KPYT | OCHOBHBIX MTOWCK i
3aJlad B paMKax | JIUCKPETHBIX MUHUMAaJTbHBIX MaTeMaTHYECK
MOCTABIEHHOW LIETTH U | MOJeNIel U 1X dbopm oro
BEIOHpATH 9JICMEHTOB; TIPEICTABICHHS MOJICTTUPOBAH
ONTHMAJTbHBIC bazoBbie JIOTUIECKUX ust B




Ne HNunexc Conepxanue B pesynbrare u3ydenus: yaeOHOW AUCHUIUINHBI
.- KOMIIET | KOMIIETCHIMH (HIIn e€ 0o0yUaroumecs: J0KHbI
| eHmuu Y4acTH) 3HATh YMeTh BJIAJEeTh
CHOCOOBI UX pelIeHHUs], | CBONCTBA BeinonuaTe MIPUKJIIAHBIX
UCXOs U3 | OCHOBHBIX MTOUCK o0macTsx c
NENUCTBYIOLIUX JIOTUYECKHUX MUHHUMAJIBHBIX HCIIOJIb30BaHU
MPaBOBBIX HOPM, | MOJIeTIeH U UX bopm eM
MMEIOIINXCS PECYPCOB | JIEMEHTOB [IPEACTABJICHUS JUCKPETHBIX
u orpanndenuil. | IIpocrenmue JIOTUYECKHUX MaTeMaTU4eCcK
CriocobeH TPUMEHSTDH | CXEMBI 3aBHCHUMOCTEI; HX MOJIENCH;
€CTECTBEHHO-HayuHble | komOuHaTopHor | dopmupoBarhb DneMeHTaMu
u  OOIIeHHKEHEPHBIE | O aHAlIu3a U MIPE/ICTABJICHHE CTPYKTYPHO-
3HaHUS, METO/Ibl | KOMOMHATOPHOT | CTPYKTYP (GyHKIIMOHATTb
MaTeMaTU4ecKoro 0 cuera; CJIOKHBIX HOT'O
aHaJn3a u | bazoBsie KOMOMHATOPHBIX | MBIIUICHUS
MOJEIIUPOBAHUSA, CBOMCTBA 00BEKTOB U | IpU pELICHUN
TEOPETHUYECKOTO U | OCHOBHBIX cUCTEM c | 3amau
SKCIEPUMEHTAIBHOTO | JIOTMYECKUX nomolibio rpadoB | hopmanuzanu
HCCIICIOBAHUS B | MOJIEIICH B UX U CeTel; Hu u
npodeccnoHanbHOM 3JIEMEHTOB; Pewatp aNroOpUTMH3aLL
NEeATEIIbHOCTU IIpocreiimne IIpOCTENIINE 15051 B
CXEMBI 3a1auu KOHKPETHBIX
JIOTUYECKOTO MMOCTPOCHUS obmactsax
BBIBOJIA U nyreil u uukiaoB B | HaBeikamu
JIOKA3aTeNbCTB; | rpadax; npodeccronan
OcHOBBI CocraBisaTh U BHOI paboTHI €
JIOTUYECKOT0 aHAIM3UPOBATh JTUCKPETHBIMU
aHajau3a u TEOPETHKO- MOJEIISIMU
anreOpsl MHOXECTBEHHBIE | Pa3HBIX TUIIOB,
JIOTUYECKUX BBIPKEHUS BKJIIOYAIOLIUM
BBIPAKECHMUIL;, IIPOU3BOJIBHON U TIOCTPOEHMUS,
MIPUPO/IBI; aHaIu3 u
Onpenensrsb MIpUMEHEHNE
CBOMCTBA MOJENEN.
OTHOUIIEHUI Beruucnenus
MEXIY 3HAYEHUS
00BbeKTaMu U HWCTUHHOCTHU
CHUCTEMaMHU JIOTUYECKUX
KOHKPETHBIX BBIPDOKECHUN U
oOnacreit GyHKIMH.
JIesATeTbHOCTH;
Bnanets
HaBBIKAMHU
KOMOHHATOPHOTO
MBIIICHUS |
MPOEKTUPOBAHUS
KOMOMHaTOPHBIX
00BEKTOB;
KoHncTpynpoBats
KOMOHMHATOPHBIE
00BEKTHI pa3HOI
MIPUPOJIBI U




IL.II.

Nupeke Conepxanue B pesynbrare u3ydenus: yaeOHOW AUCHUIUINHBI
KOMIIET | KOMIIETCHIMH (HIIn e€ 0o0yUaroumecs: J0KHbI

CHIIMH I-IEICTI/I) 3HATh YMETH BJAACTh

ITOJICYMTHIBATH MX
KOJIMYECTBO;

N3ydyenne paHHOW y4yeOHOW AMCHUMIUIMHBI HampaBieHO Ha ¢GOpMUpPOBaHUE
00yJarouuxcs CIeIYIOUUX KOMIIETEHIIUN:
OIIK-1 CnocofeH NpPUMEHSATh €CTECTBEHHO-HAYYHbIe W OOIeHMH)KeHepHble 3HAHMS,
METOIbl MATEeMATHYECKOI0 AHAJIM3a H MOJEJUPOBAHUS, TEOPETHYECKOr0 H
IKCNEPUMEHTAIBHOIO HCC/IeI0BAHUS B MPOdecCHOHAIbHOI 1esiTeIbHOCTH

3HATH

YMmerh

Baanern

OIIK-1.1 (06.015 A) TexHuueckas MOIACPKKA IPOLECCOB  CO3AaHUS
(Momudukanmu) wu  compoBoxkieHuss MC, aBTOMaTH3MpYOIUX  33Ja4M
OpraHU3alMOHHOTO YIPABICHHS U OU3HEC-TIPOLIECCHI

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

OIIK-1.3 (40.011 A) IlIpoBereHue Hay4IHO-HUCCIACIOBATEIBCKMX M  OIBITHO-
KOHCTPYKTOPCKHX Pa3pa0dOTOK MO OTACIHHBIM pa3zeiiaM TeMbl
Pa3paboTka u oTi1ajKa mporpaMMHOro KoJia

OIIK-1.4 (06.001 A) TIIpoBereHne Hay4YHO-HUCCIACIOBATEIBCKMX M OIBITHO-
KOHCTPYKTOPCKHX Pa3pa0dOTOK MO OTACIHHBIM pa3zeiiaM TeMbl
OIIK-1.5 (40.001 A) IlIpoBereHue Hay4IHO-HUCCIACIOBATEIBCKMX M OIBITHO-
KOHCTPYKTOPCKHX Pa3pa0dOTOK MO OTACIHHBIM pa3zeiiaM TeMbl

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

y

O6mass Tpyno€MKOCTh AUCHMIUIUHBI cocTaBisieT 5 3au.ena. (180 wacoB), wux
pacripeielieHHe 1o BuiaM paboT MPEJICTABICHO B TAOIHIIE.

Buj yueonoii pa6ornl Beero CemecTpbl
4acoB
(4acel)
1
KoHnTakTHas paboTa, B TOM YHCIE: 72,5 72,5
AyauTopHBIE 3aHATHS (BCETO): 68 68
3aHsTHs JIEKIMOHHOTO THIa 34 34
JlaGopaTopHble 3aHATHS 34 34
3aHsTHs] CEMUHAPCKOTO TUIA (CEMUHAPhl, IPAaKTUYECKUE 3aHATHUS)
Wnas koHTakTHas padora: 4,3 4.3
KonTpons camocrositensHoi pabotsl (KCP) 4 4
ITpomexxyrounas arrecrauus (MKP) 0,3 0,3
CamocrosTenbHas paboTa, B TOM YHCIE: 36 36
KypcoBas pabota
[TpopaboTka yueOHOro (TeOpeTUYECKOro) MaTepuana 20 20
BrimonnHeHne WHAMBH Ty aIbHBIX 3aJaHAH (TTOATOTOBKA 14 14
co0OlIeHUH, Tpe3eHTalunil)
Pedepar
ITonroToBKa K TEKyIIEMY KOHTPOJIIO 2 2
KoHTpoib: 0,3 0,3




[ToaroToBKa K 9K3aMeHy 35,7 35,7

Jac. 144 144

OO01mast Tpy10eMKOCTh B TOM YHCJIe KOHTaKTHas pabora 72,5 72,5
3a4. eI 4 4

2.2 CTpyKTYypa IMCHUIUIMHBI:
Pacripenenenuie Bu10B yueOHOM pabOTHI M UX TPYIOEMKOCTH IO pa3/ieiaM JUCITUILTAHBL.
Pazniensl (TeMbl) TUCIUILIMHBL, H3Y4aeMble B 3 cemecTpe

KosinuecTBo yacoB
Bueayn
HTOpHA
Ne HaumeHnoBaHue pa3zeiioB (TeM) Beero AynurtopHasi padoTa o
padora
J 3 JIP CPC
1 2 4 5 7
1. | Tema | MHOXecTBa U OTOOpaXKEHUS 8 2 — 2 6
6
2. | Tema 2 DnemeHTapHas JOTHKA 8 2 — 2
6
3. | Tema 3 KomOuHaropuka 26 6 — 8
6
4, | Tema 4 OTHOIICHHS 20 4 — 6
6
5. | Tema 5 Anrebpa Joruku 49 10 — 10
6
6. | Tema 6 I'padbr u ceTn 27 10 — 6

HUTOTI'O no pa3aenam AU CUUITHHBI 138 34 - 34 36

KoHnTtposb camocTositenpHoM padoTel (KCP) 4

[Tpomexxyrounas arrecranus (MKP) 0,3

IToaroToBKa K TEKymeMy KOHTPOJIIO 35,7

2.3 Conep:xanue pa3ieioB TUCHUILINHBI:
2.3.1 3aHATHSA JEKIMOHHOI0 THIIA.
HaumenoBanue Dopma Tekymero

Ne Conepxanue pasaena p ym

pazzena KOHTPOJIS
1 2 3 4
1. MHuoxecTBa. [Ipencrasnenue MHOXECTB P,T
(MMeHOBaHUe, TMEPEYUCIICHUE AJIEMEHTOB, 3aJlaHue
XapaKTepUCTHUYECKOTO  CBOWCTBA,  JMarpaMMbl
Benna). Onepanuu Hajg MHOKecTBaMu. TeopeTuko-
MHOKECTBEHHbIe ~ (GOpMyIbl ¥ ypaBHEHHUS.
MomHocTte MHOXecTBAa. KoHedHble W CUETHBIE
MHoxecTBa 1
MHO>KECTBA. OTtobpaxeHusl. OO6patHble
OTOOpaKEHHS
OTOOpaKEHHS.
Bricka3biBanus v npeuKarthl. JIornueckue CBA3KU U
KBaHTOpbl. @Dopmynsl. BioxeHHOCTs  (opmyil.
[Moadopmymsl. DKBUBAJIEHTHOCTh dbopmy.
HUctunHocte m pokazyemocth. [IpaBuna BbeIBOJA.
[TapagoOKCBI.

2. Bricka3piBanus u npeaukartsl. Jlormueckue cBa3ku u|P, T
DneMeHTapHas kBaHTOPBL. Dopmynbl. BioxkeHHOCTH hopMyIL. Kontponbnas
JIOTHKA [Mondopmymsl. DKBUBAIEHTHOCTH (POPMYIIL. pabora.

HctunHOCTB U JokazyeMocTs. [IpaBuiia BeIBOJA. [TpomexxyTouHast
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[Tapanokcer

aTTecTalus mno
npeaIMeTy

KomOunaropuka

Kombunatopasle  o0bekTel.  KomOuHaTopHBIE
npaBuna. Coderanuss M pasmelneHus. Pa3Ouenus
MHOXECTB Ha d4actu. PopMyna BKIWOYEHUH —
UCKJIIOUEHUH.

P, KontponbHas
pabora.
IIpomexxyrounas
aTTecranus 1o
npeamery T

OrHOLIEHUS

[IpencraBnenus  otHomeHuit. Onepauuu  Haf
oTtHomeHUsIMUA. CBOWCTBa OMHAPHBIX OTHOIICHUI.
OTHOILIEHUS ~ SKBUBAJIEHTHOCTHU M MOpsJIKa.
[IpumeHeHre OTHOWIEHUW ISl  MOJEIMPOBAHUS
CEMAHTHKH 00JIaCTEH NeATENHLHOCTH.

P T
KoHntposbHas
pabora.
IIpomexxyrounas
aTTecranus 1o
IpEAMETY

Aunrebpa J10TuKu

Oynknuu  anredpbl  Joruku (¢.a.r.). Tabmauanoe
3aJlaHueE. CyI111eCTBEHHOCTD MePEMEHHBIX.
Pacno3HaBaHne  CylIECTBEHHBIX U yJIaJieHUE
HECYIIECTBEHHBIX IEPEMEHHBIX. JIEMEHTapHbIE
¢byakuu. @opmynsl. DyHKIUH, MPEACTaBIsIEMbIE
¢bopmynamu. DKBUBaJIeHTHOCTH opmyir. Teopema o
3aMEHE pPaBHbIX. OJEMEHTapHble KOHBIOHKIIHH.
Paznoxenue byHKIUI o MepEMEHHBIM.
JIu3broHKTHBHBIE HOpMasibHBIC (opmbl  (JIHD).
I'eomerpuyeckas UHTEpIpeTanus JHO.
Munumanenas u cokpamiennas JIH®. [Toctpoenne
cokpaieHabix [JHD.

P T
KoHntposbHas
pabora.
IIpomexxyrounas
aTTecranus 1o
IIpPEAMETY

['padsr

Onpenenenue rpada. DmeMeHTs rpadoB U CIIOCOOBI
ux 3agaHus. [‘eomerpuueckoe  3agaHue U
m3omoppusm rpadoB. Kpurtepuil rmiaHapHOCTH.
[Tytu n nukisl B rpagdax. CyiiecTBOBaHHE MPOCTHIX
U DJJIEMEHTAapHbIX Iyred. Kputuueckme mnyrtu B
HarpyxeHHbIx rpadax. IToctpoeHue kpaTdalmmx
nyred.  CBsizHOCTH  TpadoB.  TpaH3utuBHOE
3aMblKaHMe rpada 1 ero BeluucieHue. Jlepebs 1 ux
cBoiicTBa. O06X0/bI 1€PEBLEB U UX IPUMEHEHHUE.

Knaccudukanus muxioB B rpadax. Huknasr Ditnepa
U l'amunbTOHA. [lepeGopHbie aJITOPUTMBI
IIOCTPOEHHUS LIUKJIOB. Teopema Dlinepa.
JlocTaTouHOE YCIIOBHE CYIIECTBOBAHUS IUKJIOB
I'amunbrona. Cymmbl  LUKIOB U rpados.
dyHIaMEHTAIIbHOE MHO>KECTBO LUKJIOB.
[TocTpoenue pyHnaMeHTATbHBIX MHOXKECTB IIUKIIOB.
Xpomartuueckoe uuciio rpada. Teopema Kénwmra.
Kputnueckue rpagppl. CBolcTBA KPUTHUYECKHUX
rpagoB. BHyTpeHHe © BHEIIHE YCTOWYWBHIC
MHOXKECTBa BEepUIMH Tpada. Uucna BHyTpeHHEH Hu
BHEIITHEH YCTOWYHBOCTH. SAnpa rpada.
CymecTBoBanue sep HEOPUEHTHUPOBAHHBIX
rpadoB. fapa opueHTHpoBaHHBIX TpacdoB. basw
rpadoB. CeTu u UX 371eMeHThI. TpaHCIIOPTHBIE CETH.
[Totoxkn B cersix. Teopema O BeIWMYMHE IOTOKA B
cetd. Ilonnble moToku. CeyeHUs ceTed M UX CBS3b

P T
KonTponbhas
pabora.
IIpomexxyrouHnas
aTTecTanus 1o
IpEeIMETY




co 3HAYCHUEM MaKCHUMAaJIbHOT'O IIOTOKA.
MunumanbHble ceueHus. llepeOopHbIe alIropuTMbl
HaXxOoXXJEeHWs MUHHMAIBHBIX ceucHui. Benmnumna
MOTOKa B ceTH. Teopema 0 BeTMYMHE MIOTOKA B CETH.
[TocTpoeHrne MakCHUMalbHBIX M TOJHBIX MOTOKOB.
CyliecTBOBaHHE MAaKCUMAJIBHBIX ITOTOKOB.

2.3.2 3aHsATHS CEMHUHAPCKOIO THUIIA.
3anamus cemunapcko2o muna npu u3y4eHuu OAHHOU OUCYUNIUHBL He NPEOYCMOMPEHbl

2.3.3 JlaGopaTopHbIe 3aHATHS.

®opma
HaunmenoBanne
Ne HaumeHnoBaHue 1a00paTOPHBIX padoT TeKylero
pasaena (TeMbl)
KOHTPOJIsA
1 2 3 4
MHOKECTEA I BripaxkeHne MHOXECTB C TTOMOIIBIO AuarpamMm BeHHa K, T
1 U TEOPETHUKO - MHOYKECTBEHHBIX KOMOUHauil. Peenue
OTOOpaKEHHS . i
YpaBHEHUH ¢ MHOKECTBAMU;
Ornpenenene MCTUHHOCTHBIX 3HadyeHWil Jsorumueckux | KT
dopmyn ¢ kBaHTOopamu. COCTaBl€HHE TNPEAUKATHBIX
) DneMeHTapHas dbopmyn. OCOOEHHOCTH pacrno3HaBaHUS HCTHHHOCTU
" | moruka dbopmyn ¢ wummnukauusMud. Otpunanve  (Gopmy.
[IpaBuna 3aMeH KBaHTOPOB NPU OTPUIAHHH (HOPMYIL
OKBUBAJICHTHOCTH (pOpMyI
Pemenne KOMOMHATOPHBIX 3amad ¢ ucnoiab3oBaHueMm | K, T
3. | Kombunaropuka . .
COYETAaHUM U pa3MEILECHUM.
4. Pewienue 3a1a4 ¢ IOMOUIBIO MPABHJIa YMHOKECHHSL. KT
c Meron BerBneHni. Pemenuwe 3amay Ha oxHokpatHOe | KT
' pasOueHue.
6 Meron BeTBieHUH. Pemenne 3aa4 Ha MHONOKpAaTHOE K, T
' pa30ueHue Ha CIyYau.
Pacno3naBaHue CBOMCTB OTHOIIICHUM HA MHOXKECTBaX KT
7. | OTHOIEHUA 9
YHCel, CJIOB, YUCIOBBIX (DYHKITUH.
OTHOIIEHUS YKBUBAJICHTHOCTH. AHAJIN3 MOITHOCTEH KT
8. pa30MeHMi U KIIaCCOB B OTHOIIIEHUSIX
SKBUBAJICHTHOCTH.
9. OtHomenus nopsnka. [Tapamerpuueckue otHomenus. | KT
[Toctpoenue Ttabnuir uctuHHOCTU nJsi  Jormueckux | KT
11. | Anrebpa JIOTUKU ¢bynkuuit  IIpencraBnenue ¢GyHKuMid  dopmynamu.
[TpeoOpazoBanus hopmysn
Jloka3aTenbCcTBO HKBUBAJICHTHOCTH dopmyn. | K,T
12. [Toctpoenue pasnokeHui (GyHKIMHA O NEPEMEHHBIM U
CAH® pynkumii
[IpencraBnenue norudeckux ¢GyHkui popmynamu van | K, T
13 3aJJaHHBIMU CUCTeMaMH (PYHKUUN anreOpbl JOTUKU
' [Toctpoenue hopmyii, Bepaxaroux GyHKIIUN Yepe3
(GYHKIIMH 33JaHHBIX KJIACCOB
1 [loctpoenne wmunHuManeubix JIH® ¢ nomoursio | KT
' SKBHUBAJIEHTHBIX MpeoOpa3zoBaHUil U FeOMETPUUECKH.
CaoiicTBa CIIeLIMaJIbHBIX KJIACCOB ¢ynkuuid. | KT

15.

OmnpeneneHre MOIIHOCTEW  CIEIUaIbHBIX  KJIACcCOB

byHKIMI




®opma

HaumeHnoBanue
Ne HaumeHoBaHue 1a00paTOPHBIX padoT TeKylero
pazaena (TeMbl)
KOHTPOJIsA
1 2 3 4
16. | padysi u cetn [Toctpoenue TpaH3WTHUBHBIX 3aMbikanuii  rpados. | K,T
' P [Ipencrasienue rpadoB B BUAE CIHCKOB U Ta0JIHUIL.
17. IToacuér yncina HenzomMop(HBIX pacmupeHuii rpados K, T
18. [Toacuet uncia n30MOP(HHBIX U CBA3HBIX TPadoB. K, T

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
Hanucanue KypcoBbIX pabOT NpH N3Y4E€HUH JaHHOM TUCLMITIMHBI HE IPEAYCMOTPEHO

2.4 llepeyeHb yueOHO-METOAUYECKOT0 o0ecneveH sl JJIA CAMOCTOSATEILHOH padoThI

00y4YaIIUXCS 10 JUCHUILIMHE (MOYJII0)

[lepeueHs yueOHO-METOANYECKOTO 00ECTICUCHUS TUCITUTUINHBI 110

Ne Bun CPC BBITTOJTHCHUIO CAMOCTOSITEIIBHONU PaObOThI
1 2 3
1 N3yuenue 1. Kocrenko K.W. DnemenTsl nuckpeTHoi Marematuku. KpacHonap:
teoperuueckoro  |KyoI'Y (6a3oBsiii yueoHuk. Bepcus 2015 r. [IpeacraBnena B
marepuaa anekTpoHHoM BuJe B cucteme Moodle: http://moodle.kubsu.ru/).
2. lesenes FO.I1. Quckpernas marematuka, Jlans, 2008, 592 c.
(npexncrasiieHa B 35eKTpoHHOM Oubuoreke Kyol'V .
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=437).
3. KonsinoB B.U. Kypc nuckpernoii marematuku. Jlans, 2011, 208
c. (mpexcraBieHa B A1eKTpoHHOU 6nbanoreke Kyol'Y.
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=1798).
2 Pemenue 3amau COopHUK TUNBBIX 3a7a4 J1a0OpAaTOPHBIX 3aHATUH MO JAUCKPETHOM
1a00paTOPHBIX MareMaTuke ¥ MareMaTtmdeckoi Joruke, (Bepcus 2017 .
3aHATUN IMpencraBnena B 3JeKTpoHHOM Buae B cucteme Moodle:

http://moodle.kubsu.ru/)

VY4eOHO-MeTOINYECKE MaTepHualibl ISl CaMOCTOSITENIbHONM paboThl 00yYarolIMXcs W3

YHCiIa MHBAIK/IOB U JIMI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3710poBbst (OB3) npenocTapistoTcs
B (hopMax, aJaiTUPOBAHHBIX K OTPAHUYEHHSIM UX 3/JOPOBbS U BOCIIPUATHS HH(POpMALIUU:

JUid nu1 ¢ HapyIIEHUSMH 3pEHUS:

— B MleyaTHOM (popme yBeIMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B ¢popMe ayauodaiina,

— B reyatHoi (opme Ha si3bike bpaits.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUig au1 ¢ HapyIIEeHUIMH OIIOPHO-JBUTaTEIbHOTO amnmapara:
— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B ¢popMme ayaunodaiina.

JlaHHBINA TIepeyeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA

oOydJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.



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/

B mporecce 00yueHUS HCMONB3YIOTCS TEXHOJOTMHM JIMYHOCTHO-OPHEHTHPOBAHHOTO
00yd4eHUs, a TaKXKe IMOCTPOCHUSI MHIMBHIYAIbHBIX 00pa3oBaTeIbHBIX Tpaekropuil. OOydeHue
HaNpaBJIeHO Ha (OPMHPOBAHME HABBIKOB aHAIM3a MOCTAHOBOK 337134, aKTyaJIM3allMd CUCTEM
3HAHMH, OTHOCAIIMXCSA K 33/1a4aM, COCTaBJICHHE M aHAIU3 TUIaHA PEIICHHS, peau3alus PereHus
3agad. CocTaBlieHHE 3JIEKTPOHHOTO cJoBapsl (yHIAMEHTAIbHBIX HMHBApHAHTOB H3y4aeMbIX
pa3lesioB JUCHUILIMHEI (KOMOMHATOpUKa, Teopus rpados). CocTaBieHne 3JEKTPOHHOTO CIOBaps
q)YHZ[aMeHTaJIBHBIX HHBApPUAHTOB M3YYAaCMbIX Pa3ACiIoB AUCHHUIIIMHBI (TeOpI/ISI aBTOMAaToOB
pekypcuBHble (¢yHKuuHM, cucrtembl Ilocta). Cxema omnucaHusi TOHATHS (MHBAapHUAHTA)

TEPMHUHOJIOTHYECKOTO CJIOBapsl paszzena uzydaeMoi aucuumuiubbl. «llonsarue» — «CBsi3b ¢
IpYyruMu  TOHATUsAMUY», «CBoWcTBa» ,«BapuaHThl UCIIONB30BaHUs», «CTpyKTypay,
«3HAYUMOCTE .

B cootBercTBuu ¢ TpeboBanusmu OI'OC B mporpamma AUCIUIUIMHBI MPEAyCMAaTPUBACT
UCTIOJIb30BaHUE B Y4YeOHOM IIpoIlecce CIEAYIONMX 00pa30BaTelIbHbIE TEXHOJIOTHH: UYTCHHE
JEKUUHA C HUCHOJB30BAaHUEM MYJIbTUMEIUMHBIX TEXHOJIOTUH; METOJA MallblX Ipymm, paz0op
IIPAKTUYECKUX 3a7a4 U KEHCOB.

[Tpu 00ydyeHnH UCTIONB3YIOTCA CEeYIONIMEe 00pa30BaTEIbHBIE TEXHOIOTHH:

— TexHonoruss KOMMYHUKATHBHOTO OOy4YyeHHs — HampaBlieHa Ha (QopMHupoBaHUE
KOMMYHHUKaTUBHOW KOMIIETEHTHOCTHU CTY/IEHTOB, KOTOpas sIBJsieTcsl 6a30BOM, HEOOXOAMMOM AJist
aZlanTaluy K COBPEMEHHBIM YCIOBUSAM MEKKYJIbTYPHOH KOMMYHUKAIUU.

— Texnomnorus pa3zHo-ypoBHEBOTro (audGhepeHIMPOBAaHHOTO) OOYYEHHs] — MPEANoIaracT
OCYLIECTBJIEHUE TIO3HABATEIIbHOM JMEATEIbHOCTU CTYJEHTOB C YYETOM HX HHJWBHUAYaIbHBIX
CIIOCOOHOCTEHN, BO3MOXKHOCTEM M HMHTEPECOB, MOOLIPSSI UX PEATU30BBIBaTh CBOMl TBOPYECKUM
noteHiman. Co3gaHue M MCIOJb30BaHUE JAUArHOCTUYECKHUX TECTOB SIBISIETCS HEOThEMIIEMOM
YacTbhIO IaHHOM TEXHOJIOTHH.

— TexHonoruss MoOAyiabHOrO OOy4YeHHS — MpeAyCMaTpUBAET JAEJEHUE COAECpHKAHUS
JTUCIUIUIMHBI HAa JIOCTaTOYHO aBTOHOMHBIC pa3fenibl (MOAYJIH), WHTETPUPOBAHHBIE B OOIIUI
KypcC.

— MHWudopmannonHo-koMmyHukanuonneie texaonorun (MKT) - pacmmpsiror pamku
00pa30BaTeNbHOTO MpOIlecca, MOBHIIMIAsS €ro MPAaKTHUYECKYI HampaBIE€HHOCTh, CIOCOOCTBYIOT
MHTECHCU(PHUKAIIMK CaMOCTOSITEIbHOM pabOThl ydalMXcss M TOBBIIIEHUIO [TO3HABATEIbHON
akTuBHOCTH. B pamkax UKT BeiaenstoTcs 2 Buaa TEXHOIOTHI:

— TexHoNOrusl HCHOJB30BAHUS KOMIIBIOTEPHBIX NPOTrpaMM — IM03BOJIsET 3((HEKTUBHO
JIOTIOJTHUTD MPOLIECC O0YUYEHUS SI3bIKY Ha BCEX YPOBHSX.
— UHTepHeT-TeXHONOTMM — TMPEAOCTABISIOT IIMPOKUE BO3MOXKHOCTH JJIsl  ITOMCKa

uHpOpMalny, pa3paboTKU HAyYHbIX POEKTOB, BEJICHHs HAyYHBIX UCCIICAOBAHUIM.

— TexHonoruss MHAMBUAyaJIN3alUU OOYyYEHHMsS] — IOMOTAeT pPEealn30BbIBATH JIMYHOCTHO-
OPUEHTUPOBAaHHBIM MOAXOJA, YYWUTHIBAs WHIUBUAYAJIbHbIE OCOOEHHOCTH U MOTPEOHOCTH
ydalmxcs.

— IlpoexkTHast TexHOJIOrMS — OpPUEHTUPOBAHA Ha MOJCIMPOBAHHUE COLMAIBHOTO
B3aMMOJCMCTBHS y4YalllUXCsl C IEJBI0 PEIICHHs 3aJadd, KOTOpas OIpelNesseTcss B paMKax
npohecCuOHANBHOM MOATOTOBKH, BBIIEISSA Ty WIM UHYIO IIPEMETHYIO 00J1aCTh.

— TexHonoruss oOyueHuss B COTPYIHUYECTBE — pealiu3yeT HACI0 B3aWMHOI0 OOy4YeHHS,
OCYIIECTBIIAS KAaK WHAMBUAYAJIbHYIO, TaK W KOJUIEKTUBHYKO OTBETCTBEHHOCTb 3a DEILIEHUE
y4eOHBIX 3a71a4.

— MHWrpoBas TexHOJOTUS — MO3BOJIIET Pa3BUBATh HABBIKU PACCMOTPEHMSI PsiJia BOZMOKHBIX
CHoCcO0OB pelIeHusl MpoOsieM, aKTUBU3UPYS MBIIUIEHHE CTYICHTOB U PACKpbIBasi JTMYHOCTHBIN
MOTEHIIHA KaX/I0T0 yJallerocs.

— TexHonorus pa3BUTHS KPUTUYECKOTO MBIIIJIEHUS — CIOCOOCTBYET (OPMUPOBAHMIO
Pa3sHOCTOPOHHEH JMYHOCTH, CIIOCOOHOM KPUTHYECKHM OTHOCUTHbCA K HH(DOPMALUH, YMEHUIO
oTOMpaTh HH(OPMALINIO ISl pEIICHUS [TOCTABIEHHOM 3a/1a4u.
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KommiekcHoe wHcronb30BaHHEe B y4E€OHOM IMPOLIECCE BCEX BBIINIEHA3BaHHBIX TEXHOJIOTUN
CTUMYJIUPYIOT JUYHOCTHYIO, WHTEJUICKTYaJIIbHYI0 AaKTUBHOCTb, Pa3BUBAIOT I[103HABATEJIbHbBIC
MPOLIECCHI, CIOCOOCTBYIOT (HOPMHUPOBAHHMIO KOMIETEHIIMM, KOTOPBIMU JOJIKEH 00JaiaTh
OyIyIIMii CTICIIHAIIUCT.

OcHoBHbIE BU/Ibl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH BKIIIOYAIOT B Ce0sl:

— paboTa B MalbIX rpymnmnax (KOMaHe) - COBMECTHasl ACSITENbHOCTb CTYACHTOB B IpYIIIe
MOJI PYKOBOJICTBOM JIMJI€pa, HAIpaBlIEHHAsh HA pelleHHe oOIed 3ajayu MyTEM TBOPYECKOTO
CIIOKCHHSI PEe3yIbTATOB HHIMBUYaTbHOW paOOTHI YICHOB KOMAH/IBI C JACIEHUEM MOJIHOMOYUHN U
OTBETCTBEHHOCTH;

— TMPOEKTHAasl TEXHOJIOTHS - UHAWBUIyalbHAS UM KOJUIEKTUBHAS AESITEILHOCTD 110 0TOODY,
pacnpeesieHUI0 U CUCTEMAaTU3allii MaTepuana 1o ONpPEeeIEHHON TeMe, B pe3ysibTaTe KOTOPOi
COCTaBJISIETCS POCKT;

— aHajM3 KOHKPETHBIX CUTYyalld - aHaJu3 peajbHBIX MPOOJIEMHBIX CUTYalluil, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00MacTH Mpo(ecCHOHANbHON AEATEIFHOCTH, M TOUCK BapHUaHTOB
JYYIIUX PELICHUI;

— pa3BUTHE KPUTHUYECKOTO MBIIIJICHUS — 0Opa3oBaTeNbHAs J1€ATEIbHOCTh, HANPABICHHAS
Ha Pa3BUTHE y CTYJICHTOB pPa3yMHOro, pe(eKCHBHOTO MBIIUICHHS, CIIOCOOHOTO BBIIBUHYTH
HOBBIC UJICU U YBHUJIETH HOBBIE BO3MOXKHOCTH.

[Tomxom pa3dopa KOHKPETHBIX 3aJa4 W CHUTyallMd IIHPOKO HCIIOJIB3YeTCs Kak
npenojaBaTenieM, Tak U CTYJEHTaMHM BO BpeMs JIEKIUH, JTaOOpaTOpHBIX 3aHITHUA W aHAIu3a
pPE3yIABTATOB CAaMOCTOSTEIBHOW pabOTHl. JTO OOYCIOBIEHO TEM, YTO MPHU HCCIEIOBAaHUH U
pEIIeHNN KaKIO0W KOHKPETHOH 3aJaud MMEeTCs, KaK MPaBHJIO, HECKOJIbKO METOJAOB, a 3TO
TpeOyeT pa3dopa 1 OLEHKH IeJI0NH COBOKYITHOCTH KOHKPETHBIX CHUTYaIlHH.

KOJIMYECTBO
Cemect Hcnoab3yemble HHTEPAKTUBHbIE
Buj 3ansarus HHTEPAKTHBHbI
p o0pa3oBaTe/ibHbIE TEXHOJIOTHH
X 4aCOB
[IpakTrueckue 3aHATUA B pexnmMax
JI, JIP B3aUMOJCHCTBUS «IIPENOAABATENb — CTYACHT» HU 32
«CTYJIEHT — CTYJICHT»
HUroro 32

Tembl, 3aanusi U BOMPOCH JUISI CAMOCTOSITENIHOM pabOTHl MPHU3BaHBI CHOPMUPOBATH
HaBBIKM TOWCKAa HMH(OPMAIMM, YMEHHUS CaMOCTOSTEIbHO PpacIIUpsTh U YIIyOJIATh 3HAHMS,
MIOJTy9YEHHBIE B XO/I€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHSATHI.

ITonxox pa3dopa KOHKPETHBIX CHTyallUH IIMPOKO HCHOJB3YETCs Kak MpernoaaBaTeseM,
TaK ¥ CTyJ€HTaMH TpH TIPOBEJICHUN aHAIIN3a PE3yJIbTAaTOB CAMOCTOSTEILHON paOOTHI.

JUis A1l ¢ OrpaHHMYEHHBIMH BO3MOXKHOCTSMHU 3/10pOBbSI IIPEIYCMOTPEHA OpraHMu3alus
KOHCYJIbTAIMH C CIIOJIb30BAaHHEM DIIEKTPOHHOM TTOYTHI.

Jlist U1 ¢ HapyIIEHUSIMH 3pEHMSL:

— B IieyaTHOU (popme yBeIMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JInst AL ¢ HapyIeHUs MM CITyXa:

— B I1e4aTHoi (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUnist Ta1 ¢ HapyIIEHUSIMHU OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnist I ¢ OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI TIPEIYCMOTPEHA OpTaHHU3aIns
KOHCYJIBTAIM C UCIIOJIb30BAaHUEM HJICKTPOHHOM MOYTHI.

JlaHHBIIA TIepeYeHbh MOXET OBITh KOHKPETH3HPOBAaH B 3aBUCHMOCTH OT KOHTHHTEHTA
00yJaromuxcs.
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4, OHeHO‘IHLIe N METOAUYECCKHE MATCPHUAJbI

4.1 OueHouyHble CpeACTBAa A TEKYIIEro
NMPOMEKYTOYHOIH aTTeCTAMMU.

OneHouyHble CpeACTBa MpeIHa3HAYeHbl MAJIsi KOHTPOJS M OLEHKH 00Opa3oBaTeIbHBIX
JOCTIIKEHUH OOYYarOIIMXCs, OCBOMBIIMX NpOrpamMMy YyUeOHOW JWCIMILIUHBI «HA3BaHHE
JTUCIUTUIAHBD.

O1eHOUHBIE CPEJCTBA BKIIIOYACT KOHTPOJIbHBIE MAT€pPHAalIbl Ui MPOBEACHUS TeKYIIero
KOHTPOJIsA B GOpMe TECTOBBIX 33JJaHUIl 1 MPOMEKYTOYHOM aTTecTaluu B opMe BOIPOCOB U
3a/IaHUM K DK3aMEHY U 3a4eTy.

OneHouHble CpeACTBa [UIsl WHBAJIMAOB M JIHMI[ C OrPAaHUYEHHBIMH BO3MOXHOCTSMU

3JI0pOBbsI BEIOUPAIOTCA C YU€TOM UX WHAMBUIYATbHBIX IICUXO()U3NYECKIX OCOOCHHOCTEH.

— Npu HEOOXOJUMOCTH HMHBAIMJIAM M JIMLIAM C OrPAaHUYCHHBIMH BO3MOKHOCTSIMH
3JI0POBbsI IIPEIOCTABIISIETCS IOTIOTHUTEIBHOE BpeMsI JUIsl TOJrOTOBKH OTBETA HA HK3aMEHE;

— P MPOBEJICHUU MPOLIETYPhl OLICHUBAHUS PE3YJIbTATOB 00YUEHHUSI HHBAIUOB U JIUIL C
OTPAaHUYCHHBIMH BO3MOXXHOCTSIMHU 3/I0POBbSI IPEAYCMATPUBACTCS HCIIOJIb30BAHHE TEXHUYCCKHUX
CPEIICTB, HCOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYaTbHBIMA OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIsi 00YYAIOIIUXCS ¢ OTPAHMYEHHBIMU BO3MOXKHOCTSIMU 310POBbSI
U WHBAIWAOB TIPOLEAypa OICHUBAHUS pE3YNbTAaTOB OOyUYEHHsS 110 JAUCHUILUIMHE MOXKET
MIPOBOAMUTHCS B HECKOJIBKO ITAIOB.

[Iponienypa orneHMBaHUsI Pe3yJbTaTOB OOyYCHHS WHBAIUIOB U JIUI[ C OTPaHUYECHHBIMH
BO3MOXXHOCTSIMU 37I0POBbSI MO JUCHUILTUHE (MOAYNIO) MpeaycMaTpUBaeT MPelOoCTaBlICHUE
uHpopManuu B QopMmax, aJaNTHPOBAHHBIX K OrPAHUYCHHSIM WX 3J0POBbS M BOCIIPHUSATHUS
uHpopMmanuu:

JUist T ¢ HapyIICHUSIMH 3PEHHS:

— B MieyaTHOM popme yBeIHMUEeHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1jig U1 ¢ HapYIICHUSMHU CIyXa:

— B mieyaTHOU hopme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3UPOBAaH B 3aBUCHMOCTH OT KOHTHHIEHTA
o0ydJaronuxcs.

KOHTPOJISI  yCIIeBaeMOCTH |

Kon HaumenoBanne
KoHnTtponmupyemsie .
KOHTPOJIUPYEMOH OLICHOYHOT'O CPeJICTBA
Ne i/ pa3nensl (TeMBbl) v
- KOMIIETCHIIUH Texymuii [TpomexyToyHast
JMCLUTITHHBI
(w1 ee yacTn) KOHTPOJIb aTTecTalys
YK-2 (VK-1.1 KonTtponsHerit
1 MHoxecTBa (06.015 A)) onpos JononHaurensHbII
0TOOpaKEHHS OHK-'lA §§06.015 Tposepka /13 BOIIPOC Ha IK3aMEHE
VYK-2 ((06.015 .
KoHnTponbhblit o
A)) JlononHuTenbHbII
2 DJleMeHTapHas JOTuKa onpoc
OIIK-1 (OITK- Tposepxa /13 BOIIPOC Ha HK3aMEHE
1.3 (40.011 A)) | 'POBeP
VYK-2 (UOIIK- KoHTposbHBbIi Bolboc Ha SK3aMeHe
3 KombunaTtopuka 1.2 (06.016 A)) onpoc 1-6 ga aun 3auéra 1-
p OIIK-1 (OITK- Iposepka 13 > A
1.3 (40.011 A)) KosutoxBuym
VK-2 (YK-1.2 KonTtponbhslil Bonpoc Ha 3k3ameHe
4 OTHoICHUS (06.015 A)) ormpoc 7-10
OIIK-1 (OIIK- IIposepka 113 3anaum 3auéra 3-5

12




1.4 (06.001 A)) Komnoxsuym

VK-2 ((06001 BOHpOC Ha 5K3aMCHC

5 Anrebpa J10TUKH Onpoc 11-21
A)) o
3anaun 3auéra 6--9
YK-2 ((06.001
A) KoHnTponbhblit Bomnpoc Ha 3x3ameHe
OIIK-1 (OIIK-
6 I'padsr u cen 1.4 (06,001 A) ompoc 22-36
. ’ ¢ IIposepka 13 3amaun 3auéra 10-12

OIIK-1.5 (40.001
A))

IToka3zaTeu, KpUTEPUH M MIKAJIA OLEHKH C(POPMHUPOBAHHBIX
KOMIIeTeHIH I

CootrBeTcTBHE HOPOTOBOMY VPOBHIQ OCBOCHHUI KOMIIETECHIIMI
MJIAHUPYEMBIM pe3yabTaTaM 06yquI/1;1 U KpUTCPHUSIM HX OLCHHUBAHUA
(oueHKa: YAOBJIETBOPUTEJIBHO /3a4TeHo

OIIK-1 CnocobeH mnpUMeHATh eCTeCTBEHHO-HAY4YHble M OOILIEHMH)KeHEepHble 3HAHMS,
METO/Ibl MATeMaTHYeCKOIr0 AaHAJIM3a W MOJAeJHMPOBAHMS, TeOPETHYECKOro u
IKCIIEPUMEHTAJBHOIO MCCIeI0BAHUS B PO eCcCHOHAIBHOI 1esiTeIbHOCTH

3HaTh

YMmernb

Baagern

OIIK-1.1 (06.015 A) Texuuueckas IOIJAEPKKA IPOIECCCOB  CO3JaHUS
(Mogudukanmu) w  conpoBokaeHUss MC, aBTOMATH3MPYIOIIMX  3a7a4d
OpPraHU3aI[IOHHOTO YIIPABIIEHUS U OU3HEC-TIPOLIECCHI

HOIIK-1.2 (06.016 A) VYmupasnenue mnpoekramu B obimactu WT Ha ocHoBe
MOJIyUYEHHBIX IJIAHOB TPOEKTOB B YCIOBUAX, KOTJa MPOEKT HE BBIXOIUT 3a
MIPEIeNbl YTBEPHKICHHBIX TTapaMeTPOB

OIIK-1.3 (40.011 A) IlIpoBeneHHe Hay4HO-UCCIACAOBATEIBCKMX M  OIBITHO-
KOHCTPYKTOPCKHUX pa3pabOTOK 10 OTAEIbHBIM pa3jeiaM TeMbI
Pa3paboTka 1 0TiIazKa IpOrpaMMHOTO KO

OIIK-1.4 (06.001 A) IIpoBeneHue Hay4YHO-HUCCIEAOBATEIBCKUX U OMBITHO-
KOHCTPYKTOPCKUX Pa3pabdOTOK MO OTAEIBHBIM pa3zeiiaM TEMbI
OIIK-1.5 (40.001 A) TIlIpoBeneHHe Hay4HO-UCCIACIOBATEIBCKMX U OIBITHO-
KOHCTPYKTOPCKUX Pa3padOTOK IO OTAEIBHBIM pa3zeiiaM TeMbI

CootBercTBrie 0230BOMY __VPOBHI0  OCBOEHHWsS KOMIIETEHIMH  IUTAHUPYEMBIM
pe3ynabTaTaM o0ydeHHs U KPUTSPHSIM HX OLICHUBAHUS (OLICHKA: XOPOIIO /3a4TEHO0):

OIIK-1 CnocoGeH mNpPHUMEHSITh €CTECTBEHHO-HAYYHble W OOLIeHMH)KeHepHble 3HaHUS,
METO/IbI MATeMaTHYeCKOr0 AaHaJu3a W MOJAeJUPOBAHHUA, TEOPETHYECKOr0 U
IKCIEPUMEHTATBHOI0 MCCJIeJOBAHUS B NPO(ecCHOHAIBbHOI JeATeJbHOCTH

3HaTh

YMmerh

OIIK-1.1 (06.015 A) TexHuueckas MOIACPKKA TPOLECCOB  CO3AAHUS
(Momudpukanmu) u  compoBoxiaeHus WC, aBTOMaTH3MpYIOUIMX  33/]a4H
OPTaHU3alMOHHOTO YIIPABICHUS ¥ OM3HEC-TIPOIECCHI

HOIIK-1.2 (06.016 A) VYmupaBnenue mnpoekramu B obmactu UT Ha ocHoBe
MOJYYCHHBIX TUTAHOB TIPOCKTOB B YCIOBHSX, KOTJAa INPOEKT HE BBIXOTUT 32
npezenbl yTBEPKICHHBIX TapaMeTpoB

OIIK-1.3 (40.011 A) IlIpoBeneHue Hay4YHO-HUCCIEIOBATENBCKMX M OIBITHO-

KOHCTPYKTOPCKHUX pa3pabOTOK MO OTAEIbHBIM pa3/iejaM TeMbI
Pa3zpaboTka u oTnagka mporpaMMHOTO Koaa
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Baagers OIIK-1.4 (06.001 A) IlpoBeneHune HaydyHO-HCCIENOBATEIbCKUX U OMBITHO-
KOHCTPYKTOPCKHX pa3pabOTOK MO OTAEIbHBIM pa3jiejaM TeMbI
OIIK-1.5 (40.001 A) IlIpoBeneHHe Hay4HO-UCCIACAOBATECIBCKMX M OIBITHO-
KOHCTPYKTOPCKHX pa3pabOTOK MO OTAEIbHBIM pa3/iejaM TeMbI

CootBerctBe HPOJABHMHYTOMY VPOBHI) OCBOEHHS KOMIETEHLMH IJIAHUPYEMBIM
pe3ysibTataM OOyUCHHsS M KPUTEPUSAM HX OIICHHUBAHUS (OIICHKA: OTJIMYHO /3aYTEHO):

OIIK-1 Cnoco0eH NpPUMEHSATh €CTECTBEHHO-HAYYHble W OOIeHMH:KeHepHble 3HAHMS,
METOAbl MATEMATH4YECKOT0 AaHAJIM3a M MOJAeJIMPOBAHMUN, TEOPETHYECKOT0 U
IKCIEPUMEHTATBHOI0 HCCJII0BAHUS B MPO(ecCHOHATBHOM 1eATeIbHOCTH

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

(Momudukanmn) wu  compoBoxkaeHuss MC, aBroMaTH3MpYHOMMX  33Ja4d
OpraHU3alMOHHOTO YIIPABICHUS U OM3HEC-TIPOIECCHI

HOIIK-1.2 (06.016 A) VYmuparienue mnpoekramu B obOmactu WUT Ha ocHoOBe
NOJYYCHHBIX IUIAHOB IPOEKTOB B YCJOBHUSX, KOT/Ia IPOEKT HE BBIXOJUT 3a
Hpeaensl YTBEPKICHHBIX I1apaMETPOB

YmeTn OIIK-1.3 (40.011 A) IlIpoBeneHHe Hay4HO-UCCIACAOBATEIBCKMX M  OIBITHO-
KOHCTPYKTOPCKHUX pa3pabOTOK IO OTACIbHBIM pa3jeiaM TeMbI
Pa3paboTka 1 0TiIazKa IpOrpaMMHOTO KOJia

Baagers OIIK-1.4 (06.001 A) IlpoBeneHue Hay4YHO-HCCIIEIOBATEIBCKUX W OMBITHO-
KOHCTPYKTOPCKHUX pa3pabOTOK 10 OTAEIbHBIM pa3jeiaM TeMbI
OIIK-1.5 (40.001 A) IlIpoBeneHHe Hay4HO-UCCIACIOBATEIBCKMX M  OIBITHO-
KOHCTPYKTOPCKHUX pa3pabOTOK 10 OTAEIbHBIM pa3jeiaM TeMbI

4.1 ®donx OLIEHOYHBIX CPEACTB JIA MPOBeAeHUs] TEKYIEero KOHTPOJIS.
3ayeTHO-3K3aMeHAIIMOHHbIE MAaTepHaJbl [JIA TPOMEXKYTOYHON  aTTecTaluu
(3x3amen/3auer) OIIK-1
COuCOK THIOBBIX 3a/laHM UTOTOBOM M MPOMEKYTOUHOM aTTeCTallUd MPaKTUYECKHX
yMeHu# 1 HaBBIKOB B | cemecTpe. s monydenus 3au€ra TpeOyeTcsi MPeICTaBUTh PEIICHUE BCEX
VHJMBUAYAIbHBIX 3a7a4. MITorosas oneHka «3a4T€HO» BBICTABISAETCS NPU YCIOBUHU YCIENTHOTO
pemenus Bcex 10 TumoBbIx 3amad. Pemenne kaxmaon 3amaaun oneHuBaercs B 6amnax: 0, 0.25, 05.,
0.75, 1. 3amaya cuuTaeTcsl pEIICHHOMN, €CTM OHAa OlleHHBaeTcs B He MeHee yem (.75 OGamios.
3anaun, peueHnue KoTopbix oueHeHo B 0.5 Oamya MOXHO pemarh 0€3 peleHus] aHaJOTrH4YHON
3a/1a4d 3aHOBO. 3a/1a4M C MEHbIIEH OIIEHKOM PEeIIalTCs 3aHOBO.
[Tpumep 3au€tHoro 3amanus B | cemectpe
1. a p B < uncio CMMBO/IOB B O, MEHbLUIMX CUMMETPUYHO PACTIO/IONKEHHbIX CUMBOJIOB, PAaBHO
4yMCcay CUMBOIOB B [3, MEHBLUMX CUMMETPUYHO PACMOIOKEHHbIX CUMBOJIOB.
2. fp g Ik>0VxeR(f(x-k)/g(x+k)<1)
3. CKONbKO cyliecTsyeT Tpoek cnos (a, 3, y), TakMX 4To B oL 5 CMMBONOB BXOAAT Mo 3 pasa, 2
CMMBOAA BXOAAT Mo 4 pasa u 4 cumBoJia — No ogHomy pasy; B B 3 cumsona 13 o BXogaT no 3
pa3a, 2 cMMBO/Ia U3 0L BXOAAT NO 7 pa3 1 3 CMMBOA He U3 oL BXOAAT No 2 pasa; B y BxoaaTt 3
CMMBOAA 13 0. U He 13 B no 3 pasa, 2 cumBona U3 B U He 13 o, 7 pas 1 eLé TpU CUMBOA He U3 O
n He u3 B no 3 pasa.
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© oo N o

NmeeTtca 5 BUAOB NOAAPKOB B KOAMYECTBAX 25 pa3HbIX NOAAPKOB KaXKA0ro TMna. 2 YenoBeka
BbIOMPAOT NOAAPKM, TaK UTO NepBbln 6epéT oT 14 A0 16 pa3HbIX NOAAPKOB BCEX TUMOB, @ BTOPOM
oT 15 no 17 nogapkos He 6osiee, 4em No 7 NoAapPKOB KaxK40ro Tmna,

NmeeTca 4 Buaa KHUM no 9 KHUT ¢ Homepamu 1-9 B Kaxkaom Tune. 3 yenoBeka HabupatoTt no 7
KHUT, TaK 4TObObl POBHO Y ABYX YE/IOBEK He 6bla10 2 06LMX TUNOB KHUT; POBHO Y BYX Ye/N0BEeK
6b111 2 06LWMX HOMEPA KHUT; POBHO Y ABYX YeN0BEK 6b1/10 3 06LWMX HOMEPA KHUT.
MunumusupoBath reomerpudecku f=0111101111111101

Bripasuts (X, v X_Z) - (X_3 + X,) ) 4epe3 pynkuuu @1 = 01001000 m @2 = 11110111

MorrocTts MHOKecTBa QyHKIHA ((Tow T1)\(SN(L\ T1))) U (SA((M\(( Tow T1)\L)))
IMonna mu cuctema (SN T1) U (L\ (T1LS)) U(M(T11 S))

CIHCOK THITOBBIX SaHaHI/Iﬁ HTOT'OBOM U HpOMCH(YTOqHOﬁ aTTeCTaluy IPaKTHYCCKUX

ymeHuit 1 HaBbIKOB BO |l cemecTpe. st monyuenust 3auéra TpedyeTcs MpeCTaBUTh PEIICHUE
BCEX MHJMBUIYyalIbHBIX 33/1a4. FITOroBas oleHKa «3a4TE€HO» BBICTABISETCS MPU YCIOBUH
ycnemnrHoro pemnienus Becex 10 TumoBbix 3a7a4. Pemenne kax1oi 3aja4u OLIEHUBAETCS B Oayliax:
0, 0.25, 05., 0.75, 1. 3agaua cuyuTaercs pelIeHHOM, €CJIM OHA OlICHUBaeTCsl B HE MeHee yeM 0.75
0autoB. 3aaun, penieHne KOTOPhIX oreHeHo B 0.5 Gaia MOKHO pemarh 0e3 pereHus
AQHAJIOTMYHOM 3a/1a4M 3aHOBO. 3a[aui C MEHbIIIEH OLIEHKOW PEelIaloTCsl 3aHOBO.

[Ipu BbINOTHEHHH JIAOOPATOPHBIX PadOT MPeIyCMOTPEHO U3YUeHHs CJleYIOIIMX BOIPOCOB

BripaxkeHne MHOXKECTB € IOMOLIBI0 AMarpaMM BeHHa U TEOPETUKO - MHOKECTBEHHBIX
KOMOMHAIIHI;

Onpenenenne HCTUHHOCTHBIX 3HAYEHUH JIOTHYECKUX (DOPMYII ¢ KBAHTOPAMHU.
CocraBieHue npeAUKaTHBIX (GOPMYIL.

W3y4eHne CBOMCTB OTHOLLIEHUI Ha MHOYKECTBE;

[TocTtpoeHue u aHanU3 OTHOIIEHHH B PA3IMYHBIX 00JIACTSIX AEATEIbHOCTH;
N3ydeHune CBOKWCTB OTHOIIEHU SKBUBAJIEHTHOCTHU U MOPSIKA;

[TocTpoerne TabaMIl UCTUHHOCTH JIJISl IOTHYECKUX (DYHKITHIA.

[TpencraBnenue GpyHkuuit popmynamu;

Jloka3aTenbCcTBO SKBUBAJICHTHOCTH (OPMYI;

[Toctpoenue paznoxenuil pynkuuit no nepemeHHbM 1 CJIH® dyHkimii;
[TpencraBnenue goruueckux GyHKIUN GopMyaamMu HaJl 3aJaHHBIMUA CUCTEMaMU
GyHKIMI anreOpbl JIOTUKY;

[Toctpoenne munumanbHbIX JJHD ¢ momoIibo SKBUBAJIEHTHBIX TPE0Opa30BaHMUI;
[TocTpoenue npencTaBiIeH MOHOTOHHBIX (PYHKIINIA;

Jlo onpenenenns MOHOTOHHBIX (DYHKLIN;

OmnpeneneHne HCTUHHOCTHBIX 3HAYEHUH JJOTHYEeCKUX (POPMYJI C KBAaHTOPaMHU.
CocraBieHne npeAUKaTHBIX (GOpPMYIL.

W3yuyenue CBOMCTB OTHOILLEHHUI Ha MHOYKECTBE;

[TocTpoeHue U aHaNKU3 OTHOIIEHUH B Pa3IMYHBIX 00IACTIX ACATEIbHOCTH;
AHau3 OTHOILIEHUH 3KBUBAJIEHTHOCTH U MOPSJIKA;

[TocTpoenue TabauI ICTUHHOCTH JUISl IOTUYECKUX (DYHKIIMHA.

[IpencraBnenue GyHKuuit popmynamu;

Jloka3aTenbCcTBO SKBUBAJICHTHOCTH (GOPMYI;

[Toctpoenue paznoxenui pyHkuuit no nepemeHHbM 1 CIH® dynkimii;
[Tpencranenue goruueckux GyHKIUN GopMyaamMu HaJl 3aJaHHBIMUA CUCTEMaMU
GyHKIMI anreOpbl JIOTUKY;

[Toctpoenne munumanbHbIx JJHD ¢ momolipio SKBUBaJIEHTHBIX MPe0o0pa3oBaHMii;

15



BrIpaxxeHue MHOXKECTB C IIOMOLIBIO JUarpaMM BeHHa U TEOPETUKO - MHOKECTBEHHBIX
KOMOHMHAIIHIL;

Pewienne 3a1a4 Ha IpUMEHEHUE IIpaBUila YMHOXKEHUS,

Pewenne 3a1a4 ¢ TOMOIIBIO IIPABUIIA CIIOKECHMUS;

Pemenne KoMOMHATOPHBIX 33124 C HCIIOJIB30BAHUEM COUCTAHUI U pa3MEIICHHIA,
[IpencraBienue rpadoB B BUAE CHHCKOB U TaOJIHIL;

[TocTpoeHne TpaH3UTUBHBIX 3aMbIKaHHI TpadoB;

[ToacueT uncna U30MOP(HHBIX U CBA3HBIX TPadoB;

Onpenenenue nzomopdhusMa u MIaHapHOCTH rpados;

Ilepeuenb NpuMepPHBIX KOHTPOJIbHBIX BOIPOCOB K MPOMEKYTOYHBIM ATTECTAIUSAM U
IK3aMeHaM M0 YUyeOHOH TUCHMILINHE

CoNoOA~WNE

WWWWRNRNNNNNNNDNNNNNRPRRRRRERERRE R
WNPFRPOOONOURWNRPRPOOONODUIAWNRO

KomOuHnaTopHble paBuia.

Pasmemenusi.

CoueraHusl.

Paz0uenns MHOXeCTB Ha 4acTH.

®opmya BKIOUYEHUN — UCKITFOUEHUH.

Mertoast nepedopa. [lepexos ¢ Bo3BpaToM.

Otnowenus. [Ipeacrasnenue u onepanuu HaJl OTHOLICHUSIMH.
CBolicTBa OMHAPHBIX OTHOILLIEHUI Ha MHOXKECTBE.

OTHoOLIEHNUS 3KBUBAJICHTHOCTH.

. OTHOMICHUS TIOPAJIKA.

. @.AJIL. CylecTBeHHOCTh TEPEMEHHBIX.

. @opmysbl. DKBUBAICHTHOCTH POPMYIL.

. Teopema 0 3aMeHe paBHbIX. COOTHOIIEHUS IKBUBAJIECHTHOCTH.
. Paznoxxenue Qain mo nepeMeHHBIM.

. Munumanpneie JIHD.

. 'eomerpuyeckas nHTEpIpeTanus MUHUMAIbHBIX J[HD

. MakcumanbHble KOHBIOHKLIUU U UX CBOMCTBA.

. DKBUBaJIeHTHbIE nTpeoOpa3oBanus [JHO.

. [onmuwie cuctemsl pyHKIUA. Teopema peryKiuu.

. Kimace M.

. JleMMa 0 HEMOHOTOHHOM (PYHKLIMH.

. Cnioco6w1 3amanus rpadoB. zomopdusm rpados.

. Henmanaphaocts rpadoB Ksz u As.

. Kpurepuii nmianapaoctu rpagos.

. ITyTu u ukisl B rpadax.

. TpaH3uTHBHOE 3aMbIKaHUE TpadoB.

. JlepeBbs ¥ UX CBOWCTBA.

. Huxuner Diinepa. Teopema Ditnepa (HEOOXOIUMOCTD).

. Hukmsr Diinepa (Z0CTaTOYHOCTS ).

. Huxunel ["'amunbrona. [1epeGopHbIit anropuTM.

. JlocTaTO4HOE yCI0BHE CYIIECTBOBAHUS IUKJIOB ['aMHIIbTOHA.
. CymMmBI rpagoB.

. ODyH/TaMEHTAJIbHOE CEMENCTBO ITUKIIOB (ITIOCTPOEHUE).

34.
35.
36.

dyHIaMEeHTabHOE CEMEHCTBO IIMKIIOB (JI0Ka3aTeIbCTBO (DYHIaMEHTATHHOCTH )
Snpa rpados.
Xpomarudeckoe yrcio rpados. Kputepuii 2-XpoMaTHIHOCTH.

4.2 ®oHA OLICHOYHBIX CPEACTB ISl MPOBeICHNS MPOMEKYTOYHOH ATTECTALMH.

[Tpencrasien B @OC y4eOHOM AUCIUIITMHBI.
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OmneHoYHbIE CpPENCTBA JJIsI MHBAJIMIOB M JIMI C OTPAaHHMYCHHBIMH BO3MOXKHOCTSIMH 3I0POBbBS
BBIOMPAIOTCS C YUETOM MX MHAWBUAYAIBHBIX MICUX0(DU3NIECKUX OCOOCHHOCTEH.

Opyu HEOOXOAMMOCTH HHBAIWAAM M JIMIAM C OIPAaHMYCHHBIMH BO3MOYKHOCTSMH 37I0POBBS
IPEOCTABIISCTCS JOTIOJHUTEFHOE BPEMS JIJIs IIOATOTOBKM OTBETA HAa SK3aMEHE;

NPy TPOBEACHUM MPOLEAYPhl OLIEHUBAHUS PE3yIbTATOB OOYYEHUS HMHBAINAOB M JHI[ C
OTPaHUYEHHBIMH BO3MOXHOCTSIMH 3/I0POBbSI MPETYCMATPUBAETCS MCIIOJIb30BaHUE TEXHUYECKHX
CPE/CTB, HEOOXOMMBIX UM B CBSI3U C UX MHIMBHIYAILHBIMH OCOOCHHOCTSIMH;

Opd HEOOXOAMMOCTH sl OOy4aroIUXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBS U
WHBAJIUIOB MpOLEAYypa OLCHHWBAHHUA pPE3yJbTaTOB OOydYeHHS 1O JAUCHHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[lpouenypa omeHuBaHUS peE3yIbTATOB OOYYCHHMS HHBAIMIOB M JIMI C OrPaHUYCHHBIMH
BO3MOXHOCTSIMH 3JI0POBbSI 10 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IPelI0CTaBICHUE
uHpopManuu B QGopMax, aJaNTUPOBAHHBIX K OTPAHMYEHHSM HX 370POBbSI M BOCIPUSATHS
uHpOpMaLUu:

Jnst min ¢ HapyIIeHUSIMH 3PEHUS:

B IICYaTHOH (pOopMe yBETUUEHHBIM IIPHPTOM,

B ()OpMe 3JIEKTPOHHOTO JOKYMEHTA.

Jlns AL ¢ HapyIeHUsAMHU CilyXa:

B [IeUaTHOU opme,

B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

Jnst I ¢ HapyIIeHUSIMH OTIOPHO-/IBUTATENIFHOTO amnrapara:

B IIEYaTHOH (opme,

B (hOpMe JIEKTPOHHOTO JJOKYMEHTA.

JlaHHBI TIepedeHh MOXET OBITh KOHKPETH3UPOBAaH B 33aBHCUMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

Kpumepuu nonyuenua umoz06020 Ik3amena no npeomemy

HroroBasi oleHKa MO TNPEIMETy BBICTABISETCS B CiIydae MOJYYEHHs BEPHBIX OTBETOB Ha
MIOCTaBJICHHBIE BOIIPOCHI, @ TAK)KE B ILIEJIOM BEPHOTO PEIICHUS MPEITIOKECHHBIX KaueCTBEHHBIX
3aga4d. OTBET Ha BOIPOC B COCTaBe OMJIETa CYMTACTCS MPABWIBHBIM €CIIM, €CIM OH BKIIIOYAET
BEpPHOE OTpe/AeTIeHHe BCEX HEOOXOAWMBIX TOHITHH, TOYHBIE (DOPMYIHMPOBKH OCHOBHBIX
pe3yibTaToB  (QHAJUTHUECKUE  YTBEPXKJIEHHUS), 3HAHUM  CTPYKTYphl  JOKa3aTelbCTB
(obocHOBaHMIT), a TaKK€ yYMEHHE CaMOCTOSTEIHHOTO H3JIOKEHUS J0Ka3aTenbCTB. Kpurepuu
OLIGHKM OTBETa OIEHKa Ha + (BEpHBIM MOJHBIM OTBeT) WM +/- (B LIEIOM BEpHBII OTBET,
COJIep KA HEJOCTaTKH, KOTOphle OBLIM YCTpaHEHbI B TPHCYTCTBUU TpenojaBareis). B
OCTaJIbHBIX CITydasix

(pe3yabTaT MPOBEPKH — WIIH -/+, & TaK)Ke 1/-, €CJIN CTYACHT UCIIBITHIBAET TPYIHOCTH C MOTHBIM
OTBETOM C TIOMOIIBIO MIPETIOIABATENs).

IlepeyeHb NPUMEPHBIX KOHTPOJIbHBIX 33JaHUI K IPOMEKYTOYHBIM aTTECTALUAM 110
y4eOHO JUCIUIIIHHE

Cnucok TUIOBBIX 3a/laHUi UTOTOBOM M MPOMEKYTOYHON aTTeCTAlly MPAKTUYECKUX YMEHUH U
HaBBIKOB B | cemecTpe. MIToropast orieHKa «3a4TeHo » BBICTABISETCS MPHU YCIOBUH YCIIEIIHOTO
pemeHus Bcex 10 THTIOBBIX 3a/1a4. Permenune kaxaou 3agaun oreHuBaercs B 0amrax: 0, 0.25, 05.,
0.75, 1. 3amagya cuuTaercs peIIeHHOM, eCIi OHa OlleHUBaeTcs B He MeHee ueM (.75 GaoB.
3amaun, pemeHne KoTopsix oneHeHo B 0.5 0amra MOXKHO /10 pemaTh. 3a1aun ¢ MEHbIIEeH
OLIEHKOM PEIIatOTCs 3aHOBO B HOBOM ITOCTAHOBKE.

IIpumepHbIe 321a4H /151 IPOMEKYTOYHOI0 KOJJIOKBHYMA 1o npeamery (I cemectp)
1 papuanTt

1. CkoIBKO CyIIECTBYET CIOCOOOB ISl TPEX YeNOBEK B3ATh MO 18 KHUT U3 KHUT 60
HAaMMEHOBAHUM, TaK YTO:
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a. Y mepBOro 4eysioBeKa Mo 2 KHUTH 2-X BUJIOB, 10 4 KHUTU 3-X BUJIOB, 10 OJJHOM KHHUIE 2-X
BUJIOB,;

b. ¥ Broporo denoBeka o 1 kHure 4-x BUIOB IIEPBOTO YEIOBEKA, 110 3 KHHUTH IBYX BHJIOB,
KOTOprX HCT y HCpBOI‘O, H 110 1 KHHUI'C TAKUX BUI0B KOTOpBIX HET y HCpBOFO.

C. Y TpeTbhero yejaoBeKa 1o 2 KHUTH 2-X BUIOB IIEPBOI'0 HO HE BTOPOTO YEJIOBEKa, 1Mo 1 KHUTE
'-IeTBIpéX BHUJIOB BTOpOFO, HO HEC HCpBOI‘O YCJIOBCKA U €1IC IIATHU BUAOB, KOTOpBIX HET y HGpBOI‘O nu
BTOPOTO IO 2 KHUTH.

2. VImerorcs mofapku 4 TUIOB B KOJMYECTBAX 10 25 pa3HbIX [TOJAPKOB KaXJ10r0 TUIIA.

JIBa yenoBeka OepyT OJAPKH, TaK YTO y oAHOro oT 12 1o 15 nonapkoB, HE MEHEE, YEM 110 JBa
HoJapKa Kaxa10ro Buja. ¥ Jpyroro uesnoBeka 18 nompapkos Bcex BUIOB, He Oosee yeM 1o 9
M0JIapKOB KaX/10r0 BUAA.

3. Umeercs 4 Tuna mapos 1o 9 mapos ¢ Homepamu 1-9 B kax1oM TUIe.
Tpu yenoBeka BbIOMPAIOT MO 7 MIAPOB, TAK UYTO

a. POBHO y JIBYX Y€JIOBEK 2 OOIMX THUIIA IIapOB;

b. poBHO y ABYX YenOBEK 3 0OLIMX HOMEpA IIAPOB

C. PpOBHO Yy JIBYX 4eloBeK | o0mmuii Homep 11apos.
2 BapuaHT
1. CkoJIbKO CYIIECTBYET CIOCOOOB ISt TPEX YEIIOBEK B3SITh MO 18 KHUT U3 KHUT 80
HAaUMEHOBAHMUIA, TaK YTO:
a. Y nepBoro uenoBeka 1o 1 kHure 3-X BHJIOB, IO 3 KHUTH 3-X BUJIOB, IO JIB€ KHUTH 3-X
BU/IOB;
b. ¥ Broporo denoBeka 1o 1 kHUre 2-X BUIOB IIEPBOTO YEIIOBEKA, 10 3 KHHUTH JIBYX BUJIOB,
KOTOPBIX HET y MEPBOT0, U MO 2 KHUTH JPYTUX BUAOB KOTOPBIX HET Y MEPBOTO.
C. Y TpeTbero yesnoBeka Mo 3 KHUTH 2-X BUJIOB IIEPBOT0 HO HE BTOPOIO YeJIOBEKa, 10 1 KHUre
YeThIPEX BUAOB KHUT BTOPOTO, HO HE TIEPBOT0 YEJIOBEKA U €Ille YEThIPEX BUI0B, KOTOPBIX HET Y
MEPBOTO ¥ BTOPOTO IO 2 KHUTHU.

2. imeroTcst mojiapku 4 TUIOB B KoiudecTBax 1mo 30 pa3HBIX MOAAPKOB KAXKIOTO TUTIA.

JlBa yenoBeka GepyT MOJIAPKH, TaK 4TO y oJfHOro oT 13 10 16 mogapkoB, HE MeHee, YeM I10 J[Ba
noJiapka Ka)/aoro Buja. ¥ Apyroro uenoseka 17 nmogapkoB Bcex BUIOB, He Oojiee ueM 1o 9
MIOJIapKOB KaX10r0 BUAA.

3. Umeercs 4 tTuna mapoB 1o 9 mapos ¢ Homepamu 1-9 B kax10M TUIIE.
Tpu yenoBeka BbIOMpPAIOT MO 7 MIAPOB, TAK YTO

d. pOBHO y IBYX YeNOBEK 2 OOLIMX THIIA LIAPOB;

€. POBHO Yy JIBYX YeJIOBEK 3 OOIIMX THIA IIapOB

f. poBHO y 1ByX yenoBek 2 oOImIMX HOMEpa IIapOB.

IIpumepsl THIOBBIX 33124, NPeJIaraeMbIX AJIsl CAMOCTOSITEIbHOIO PelIeHHs
Tema KomOunaropuka
IIpocThie 3a7a4n HA NPABUJIO YMHOKCHHUS.
1. Ckompko cymecTByeT croco0oB caTh o 6 KapT YETHIPEM UTPOKAM U3 KOJIObI B 36
KapT?
2. CKOJBKO CyIIECTBYET CIIOCOOOB TSt 4-X YENOBEK CIaTh 1O 6 KapT KaXIOMYy, TaK 4TOOBI y
KaXJI0T0 BCE KapThl ObLIM OHOM MacTu?
3. CKOIBKO CYIIECTBYET Pa3IMYHBIX CIIOCOOOB CIATh MO JECATh KapT ABYM HTPOKaM, €CIIH Y
IIEPBOrO UI'POKA KapThl 2-X MAacTel 1O MATh KapT Ka)KJI0M MacTH, a y BTOPOTO UIPOKa
KapThl IBYX APYTHX MacTel B KOJMYECTBAX 4 KapThl MIIAIIIEH MAacTh U 6 KapT cTapuiei
MacTH?
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10.

11.

12.

13.

14.

15.

16.

17.

CKOJIBKO CYIIECTBYET Pa3JIMYHbIX CJIOB JUIMHBI 10 B TaTUHCKOM ajdaBuTe, COACPIKAIUX
5 pa3HbIX OyKB 1O ABa pasza?

CKOJIBKO CyIIECTBYET CIIOCOOOB paclpeesuTh 16 pa3HbIX KHUT cpelu 4-X YeloBeK, TaK
9TOOBI KYKABIH B3SUI IO YETHIPE PA3HBIX KHUTHU?

CKOJIBKO CyIIECTBYET CIIOCOOO0B pacnpeleNuTh 16 pa3HbIX KHUT cpein 4-X YellOBeK Tak,
4TOOBI 1BA YEJIOBEKA B3SUIM MO 5 KHUT U JBa YEJIOBEKA B3sUTH 1O 3 KHUTU?

CKOJIBKO CYIIIECTBYET CIIOCOOOB paclpeeinuTh 12 MOpydeHH cpeu 6 4enoBeK, TakK
4TOOBI K&KAOMY YEJIOBEKY JI0CTAIOCh POBHO 2 TIOPYYEHHUSI M BCE MOPYUEHUS ObLTH
pacrpeieneHbl?

CKOJIBKO CYIIECTBYET IBOUYHBIX MAaTpUI] pa3Mepa N X N, B KOTOPBIX B Ka)KJOW CTPOKE U
KaX/IOM CTOJIOLIe MIMEETCs] POBHO OJIHA eAuHuIa?

CKOJIBKO CYIIECTBYET KBaJPaTHBIX MAaTPUIl pa3Mepa N x N, B KOTOPHIX CTPOKA C HOMEPOM
| comepxut | Hynei ?

CKOJIBKO CYIIECTBYET PA3JIMYHbIX Hap ciioB ( o, ), TAKUX YTO O COAEPKHUT 16 CUMBOJIOB,
13 KOTOPBIX JIBa CHMBOJIa BCTPEYAIOTC 110 3 pasa, elie JIBa CUMBOJIa BCTPEUYarOTCA 110 5
pa3. CioBo B comepKuT 2 cuMBoiia U3 o o 4 pa3a u emle 6 CUMBOJIOB (HE U3 O) TIO
OJIHOMY pazy?

CKOJIBKO CYIIECTBYET CIIOCOOOB paclpe/le/IuTh UrPYIIKH 16 BUIOB (HEOrpaHUYEHHOE
YHCIIO UTPYIIEK KKIOT0 BUIA) cpeu 7 4eJI0BeK, TaK 4TOOBI 2 YeJI0BeKa B3sUTH 110 3
pa3HbIX UTPYLIKH, 2 YEJIOBEKA B3SUIM [0 5 pa3HbIX UTPYLIEK, 3 YeJIOBEKa B3sUIM 110 7
Pa3HbIX UTPYILIEK?

CkoJbKO cyniecTByeT crioco0oB pa3aauu 1o 10 kapT IByM UTPOKaM, TaK YTOOBI KapThl
NEepBOTO OBLIH 2- BEIMYMH 110 3 KapThI U elle 2-X BETUYMH 0 2 KapThl, @ KAPTHI BTOPOTO
UTPOKa 2-X BEJIMYUH KapT MEPBOro UTPOKa MO 2 KapThl KAXKI0W BEIMYMHBI U €11Ie TpeX
BEJIMYMH IO 2 KapThl KAXK10M BEITNYNHBI?

CKOJIBKO CYIIECTBYET CIIOCOOOB COCTAaBUTh paclucaHue 3aHATuil u3 18 nap, no 3 nmapsl B
JIeHb, TaK YTOOBI B pacMCaHUU ObLIO 3 mapbl MaTEMaTHKH, 4 Tapbl — SKOHOMUKH, 5 map
— uH(popMaTHKH, 2 napbl — UICTOPUH U 4 mapbl CTaTUCTUKU?

Cpenu 24 yenoBek pacnpeaenstorcs § pa3HbIX OPYUYEHUN TaK, YTO KaX/10€ MOPyUYEHHE
BBINOJIHSAIOT 2 yenoBeka. CKOJIbKO BO3MOKHO KOMOMHAIN?

Cpenu 40 yenoBek pacnpeAenstorcs § pa3HbIX MOPYUYEHUH, TaK 4TO 2 IOPYyUYEHHUS
BBITOJIHSAIOT 10 3 YeJIOBEKa, 3 MOPYYEHHUs BBIIOJIHSIOT 10 2 YEJI0BEKa U 3 IOPYUYECHUS
BBIMOJHSIOT 10 4 yenoBeka. CKOJIBKO CYIIECTBYET KOMOMHAIIMM, B KOTOPBIX KaXIbIil
YeJIOBEK BBIMOJIHAET HEe 60JIee OJJHOrO MOPYUYEHHUS M KOT'/1a KaK/IbIi YETOBEK BBIITOJIHSAET
T000€ YUCIIO TOPYUECHUA?

B nocnenosarenbHO MPOBOAUMBIX 5 COPEBHOBAHMSIX IO OHOMY BUy CIIOPTa IPHUHSLIO
yaactue 60 yenoBek. CKOIBKO CYIIECTBYET CITIOCOOOB OMpPEIeTIeHUS
NIOCJIE0BATENBHOCTH TPOEK IPU3EPOB?

CKOJIBKO CYIIECTBYET TPOeK CIoB ( ., 3, Y), JUIMHBI 16, TaKUX YTO B O ABE OYKBBI
BCTpevaroTcs 1o 3 pasa u emié naTh OyKB BCTpeUaroTcs 1o 2 pa3a; B 3 ABe OyKBbI U3 O
BCTpevaroTcs 1o 4 paza u emé 4 HoBble OYKBBI — 110 2 pa3a, B Y BCTpeyaroTcs 2 OyKBbI U3
o 1 He u3 3 o 2 pa3a, | 6ykBa u3 § U He U3 oL BcTpeyaeTcs 7 pas, a OcTalbHbIEe 5 OYKB
BCTPEUAIOTCS TOJIBKO B Y II0 OJHOMY pa3zy?

IIpocThie 3a1aun HA pa30ueHne MHOKECTBA 00bEKTOB HA YACTH

1.

2.

CKONBKO CYIIECTBYET CIIOCOOOB COCTaBIIEHUS CIIOBa JUTMHBI 12, COCTaBIEHHOTO C
HCIIOJIb30BaHUEM 5 pa3HbIX OYKB?

CKoOIBKO CyIIecTBYeT crioco0oB pacnpeneneHus 40 pa3HbIX KHHUT cpeau 4 4eloBeK, Tak,
9TOOBI KaXKIBIA B3sUT OT 8 10 12 KHUT U BCe KHUTH ObUTH PO3/IaHbI?

CKOIBKO CYIIECTBYET cioco00B pactipenenaeHus 60 COTpYAHUKOB IO TPEM OT/IeTaM, TaK
9TOOBI B K&JKJIOM OKa3aJIoch He MeHee 16 ueoBek?

19



10.

CKOJIBKO CYIIECTBYET CIOCOOOB BbIOOpa 16 pa3sHBIX KHUT, €CIM UMEIOTCS KHUTH 20
BUJI0B 110 20 pa3HBIX HANMEHOBAHHM KaXKIOTO BHJIA, TAK YTOOBI B BBIOOPKH COJIEPIKATIN
KHUTH POBHO 5 BUIOB?

CKOJIBKO CYIIECTBYET CIIOCOOOB BHIOOpA 8 MOPYUYCHHIA, €CII UMEIOTCS 25 MopydYeHU
tumna |, 25 nopydennii Tuna |1, 30 nopydenwnii Tuna Il u 30 nopyuennii Tuna 1V, Tak
4T00BI B BEIOOpKE OBUIN MPEACTABICHBI MOPYUYCHHSI BCEX YEThIPEX THUIIOB?

CKoJIbKO CyIIeCTBYET cioco00B pacrpeaeneHus 16 T0KyMeHTOB M0 5 HyMEepOBaHHBIM
MankaMm, Tak 9TOObI B KaXI0H manke ObUIo He OoJiee 2 WM HE MEHEE 5 IOKYMEHTOB?
CKOJIBKO CYIIECTBYET CIIOCOOOB pa3aaun 12 KapT UTpoKy (M3 KOJIOABI B 36 KapT), Tak,
4T0OBI OHH OBLIM TPEX Pa3HBIX MACTEN?

CKOJIBKO CYIIECTBYET CIOcO00B pa3aaun 10 kapT UTPOKy U3 KO0kl B 36 KapT, Tak
4T00BI OHH OBUTH 6 Pa3HBIX BETHYUH?

CKoOJIBKO CyIIeCTBYET cIoco00B 3amucu ciioBa U3 16 OyKkB, Tak 4YTOObI B HEM
COJIePKAIOCh 5 pa3HBIX OYKB?

CKOJBKO CyIIeCTBYeT crioco00B cocTaBieHus ciioBa u3 20 OykB, Tak 4TOOBI B HEM OBLIO
MOPOBHY BXOXICHUH ITACHBIX M COTJIACHBIX OYKB, U UMEJIOCh 5 Pa3HBIX COTJIACHBIX U 4
pa3HBIX TJIACHBIX OYKBHI ?

HpOCTbIe 3ala4YM Ha MocJIeA0BaTC/JIbHOEC MHOT'OKPAaTHOC pa36ue}me MHOKECTB HA 9aCTHU

1.

10.

CKOJIBKO CYIIECTBYET CIIOCOOOB Ul ABYX YEJIOBEK B3ATh 110 8 UTPYIIEK BCEX YEThIpEX
BUJIOB, €CJIM UMeeTCsl 15 HaMMEHOBaHUM WIpPYIIEK NEepBOro BuAa, 18 HauMeHOBaHU
UTpYLIEK BTOPOro Buaa, 20 HaMMEHOBAHUI UIPYILEK TPETHEro BUa, 25 HAaMMEHOBaHU I
UTpYILIEK YETBEPTOro BUAA, TaK YTOObI OHU HE UMENU OOLINX UTrpylIeK?

Nmerotes urpymku 6 BuioB 1o 10 pasHbIX Urpyuek kaxjaoro Buaa. CKoJlbKo
CYIIECTBYET CIIOCOOOB IS 2-X YEIIOBEK B3ATh 10 7 UTPYIIEK, TAK YTOOBI y HUX ObUIH
UTPYLIKH 3-X 00X BUIOB?

Nmeertcs 4 kinacca JOKYMEHTOB 1O 12 JOKYMEHTOB B KaXkJI0M kitacce. CKOIbKO
CYLIECTBYET CIIOCOOOB I TPEX YEJIOBEK B3ATh 110 6 TOKYMEHTOB, TaK YTOOBI Y HUX
OBLIM TOKYMEHTBI U3 TPEX 00IMX KJIacCOB?

JIBa urpoka paccTaBisIFOT Ha IaXMaTHOM jocke 110 § nemniek. CKOJIbKO CYIECTBYET
CIO0COOOB pacCcTaHOBKHU, IIPU KOTOPBIX POBHO B UETHIPEX CTOJOIAX OYAYT pa3MelleHbI
HeIKU 000UX UTPOKOB?

CKoJbKO CylIecTBYyeT ClIOCO00B ISl IIECTH YENIOBEK B3STh MO 4 JOKYMEHTa Pa3HbIX
BUJIOB, €CJIM CYILIECTBYET § BUJIOB JOKYMEHTOB, 110 2 (3, 4) pa3HbIX JOKYMEHTa Ka)KJJOr0
BUJA?

CKOJIBKO CYIIECTBYET CIIOCOOOB pa3/iaTh MO 8 KapT ABYM MIPOKaM TaK, YTOObI Y HUX
ObUTO 3 00IIMX BETMYMHBI KapT?

CKOJIBKO CYIIECTBYET CIIOCOOOB COCTABUTh TPOUKY CJIOB JUIMHBI 9, KaX/Ible JBa U3
KOTOPBIX COJEpKaT pOBHO 4 001muX OyKBbI?

CKOJIBKO CYIIECTBYET CIIOCOOO0B [T TPEX YENIOBEK BHIOPATh 10 6 pa3HbIX MOAAPKOB U3
40 BUJI0OB MOJAPKOB, TaK YTOOBI Y ABYX M3 HUX OBLIO 2 OOIIMX BUAA MTOJAPKOB U €IIE Y
JIBYX ObUTO 3 00IIUX BHJIA TTOJAPKOB?

CKOJIbKO CyIIECTBYET CIIOCOO0B COCTABUThH MTPOrPaMMy COPEBHOBAHUM O 6 BUAAM
CIIOpTa, MPOBOJUMBIX B T€UEHHUE O JHEW, TaK YTO KaXbIi I€Hb NIOCIEA0BATEIBHO
MIPOBOJSITCS] COPEBHOBAHUS MO TPEM pa3HbIM BHIaM CIOPTA U IO JIBYM BHAAM
COpPEBHOBAaHMS MPOBOJAATCS B TEUEHUE 2 THEM, 110 IBYM BUJaM — B T€UEHUE 3 JHEH U emé
10 ABYM BHJIaM — B Te€UeHUe 4 qHen?

IIpumepsI THIIOBBIX 32124, NpeJIaraeMbIX AJIsl CAMOCTOSITE/IBHOTO pPellIeHHs!
Tema I'pa¢nl

OnpenenuTts, CKOJIbKO CYIIECTBYET:

1. pa3nuuHBIX 1EPEBLEB C BEpPIUIMHAMU a1 ,..., a6,
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2. HeM30MOP(HBIX JEpeBbEB C 7 BEpIIMHAMHU, KOTOpbIE HE COJEpKaT BEPIIHUH CTEIEHU
oouple 3;
3. Hen30MOpP(HBIX IePEBbEB ¢ 8§ M 9 BEpIIMHAMH.
4. nepeBbeB ¢ 9 BepUIMHAMM, HE COJEPIKAIIMX AIEMEHTApHbIX ITyTeH JUIMHBI O0JIbLIE O.
5. CKOIBKO CYIIECTBYET HEOPUEHTHPOBAHHBIX CBS3HBIX rpadoB ¢ 6 BepmmHamu u 10
pebpamu?
6. CKOJIBKO CYIIIECTBYeT HEeM30MOP(HBIX CBS3HBIX I'padoB O6e3 merens ¢ 12 BepmuHamMu U 18
pEOpamu, copepKaliuMu 2 YeThIPEXYToJbHUKA?
7. CKONBKO CyliecTBYeT Hen3oMophHbIX rpadoBc 4 BepmmHAMH U 5 pedpamu?
8. CKobKO cyliecTByeT Hen30MOpQHBIX rpadoB ¢ 5 BepmuHaMU U 7  peOpamu, KOTOpbIE HE
COJIepKaT BEPIIMH CTETICHU 00JbIe 37
9. CKOJBKO CyHIECTBYET HEM30MOP(HBIX CBI3HBIX TpadoB ¢ 9 BepmmHamMu U 14 pedpamu O6ex
BEpILIUH cTeneHu 47
10. CkomnbKo CyIecTBYeT HeTUIaHAPHBIX HEM30MOP(MHBIX IpadoB C:
a. 6 BepmmHamu U 10 peGpamu?
b. 9 BepumHamu u 12 pebpamu, He HMEIOIIUX TIETEIb?
C. 10 BepmmHamu u 16 péopamu, 6€3 COCEAHUX BEPIINH CTEIICHU 57
d. 9 BepmmHamu u 18 p&€opamu 6e3 MoTHBIX TOATrPadoB ¢ 4 BepIIMHAMU?
IlepeyeHb NpUMePHBIX KOHTPOJIbHBIX BONPOCOB K MPOMEKYTOUYHBIM ATTECTALUAM U
IK3aMeHaM 0 y4eOHOM JUCHHUIINHE
37. MOIIHOCTE MHOECTB.
38. Orobpaxenus. OOpaTHbIe 0TOOPaKEHHS.
39. Otnomenus. [IpencraBienue u onepauy HaJl OTHOIICHUSIMHU.
40. CBolicTBa OMHAPHBIX OTHOIICHUI HA MHOXKECTBE.
41. OTHOIIEHHS] SKBUBAJIEHTHOCTH.
42. OTHOIICHHMSI TTOPSIJIKA.
43. ®©.AJI. CymecTBeHHOCTh IEPEMEHHBIX.
44. ®opmynbl. DKBHBAICHTHOCTH (DOPMYIL.
45. Teopema o 3ameHe paBHbIX. COOTHOIIIEHHUSI SKBUBAJICHTHOCTH.
46. Paznosxenue (hai rmo nepeMeHHbIM.
47. Munnmaneabie JTHD.
48. I'eomeTpuyecKkast HHTEpIpETaus MUHUMANbHBIX JJHD
49. MakcumalibHble KOHBIOHKIIUU U UX CBOMCTBA.
50. DxBuBaseHTHBIE MTpeodpazoBanust JJHO.
51. Ilonubie cuctemsl GpyHKIHI. TeopeMa peayKIHuH.
52. Knace M.
53. JleMMa 0 HEMOHOTOHHOM (PYHKITHH.
54. O0pa3s1pl ¥ UX IPUMEHEHHUS.
55. IlpoayKunuu U BBIBOJIBI.
56. MHOXecTBa BBIBOJMMBIX CJIOB U X CBOWMCTBA.
57. BeruucnumocTts B cucteMax [locra.
Conep:xaHue NPUMEPHBIX KOHTPOJIbHBIX Pa0OT M 3aJaHUii K POMEKYTOYHOH aTTecTAlUH
Tema 1. D1eMeHTHI TEOPHH MHOKECTB
1. HapucoBatb nuarpammy BenHa s 4eTblpex MHOXKECTB M M300pa3uTh Ha HeH
MHOX€eCTBa!
a) (AA\(Bu(C\D)) n((AuC)\D))u((AMmB)\ (C\D));
b)( A\ BuU(C nD)))\((AuC)nD);
c) ((A\B) u(Cu(DnA))U(A U (C\B));
dD\BuUC)N(C\D);
e)(B uC)ND)\(DNnA nC)u (B\A));
) AUBUCUD\AU(({(CND)\(BnCnD))).
2. Jloxa3aTh TOKJecTBa!
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a) AuBnC)=(AuB)n(AuUC);

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

c) A\(BnC)=(A\B)U(A\C);

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

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

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

3. Omnpenenuth, B KAKUX CIyJasx BEPHbI PABEHCTBA:
a) A\(B\C)=A\(C\B),

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

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

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

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

f) Ax((A\C)uB)=(AxC)u((BNnC)xC);
g) Ax(CuB)=(BxA)u (Cx(B\C));

4. JlokazaTh CYETHOCTD CJICAYIOIIUX MHOECTB, TOKa3aB PABHOMOIITHOCTh MHOKECTBY

HATypaJbHbIX YUCCII:

a) MHOXECTBA KOHCUYHBIX ITOAMHOKECTB CUECTHOI'O MHOXECTBA A,

b) MHOXecTBa paliOHATBHBIX YUCEIT;

C) TO4YEK Ha IUIOCKOCTH, MMEIOIIUX PAOHATIBHBIC KOOPIHMHATHI;

d) TpeyroipHHKOB Ha IUIOCKOCTH C BEPIINHAMH, HMEIOLIMMH LEI0YUCICHHbIC KOOPAUHATHI;
€) KOHEYHBIX MOCJICIOBATEIBHOCTEI CUMBOJIOB JJATUHCKOTO andaBuTa.

Tema 2: Jlornyeckue onepanuy 1 KBAaHTOPbI.

1. Vkazarh CBOOOJHBIC M CBSI3aHHBIC BXOXKICHHUS MEPEMEHHBIX B CICIYIOMHUX (opMyliax,

COCTAaBJICHHBIX M3 IPCANKATOB:

a)vy (AXz) viz(A(Xz)&B(y)) =3 x(BX) &AX,Y));
b) 3 x (C(X) & A(x,y)) = VyP(y.2);

¢) IX((A(X) v B(X)) & (VzD(zyy) > I xC(x,y)));

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

2. I[J'Ifl KaKnX HaTypaJbHbBIX 3HaYCHUMN MECPEMECHHBIX X1 U X2 OPCAUKAT ABIACTCA

WCTUHHBIM?
a) I X3(X1<X3 & X2<X3); g VX3 VXa X1< X3 & X2< X4);
b) VX3 (X1 <Xz > X2< X3); h) VX3 VXs (X1< X3 > X2< X4);
C) I Xa(X1<x3 & X2< X3); 1)IXxs AXs X< X3 v X2< Xg);
d) VX3 3 Xa(Xa>X2 v X3 <X1); J)VXs VXa (X1> X3 & X2> Xg);
) VX3 VX4 (X1< X3 v X2< Xa); f) VXxs (X1< X3 v X3< X2)
g) VX3 IxXs (X1> X3 & X2> X4); h)Ix3 Vx4 X1> X3 & X2> Xa);

3. 3ammcath CICAYIOIIUC MPECHAIOKCHUA B BUJC BBIpa)KeHHﬁ, BBIACIWB OJIA 3TOI'O

nepBUuHble (0a30BbIE€) MPENUKAThl, HUCIOJIb3YS JOIMUECKHUE CBA3KU U KBAHTOPHI:

A. Ilpu HarpeBaHuM NaBIEHUE raza B 3aMKHYTOM COCYJE HapacTaer.

B. Bce neru n100sT MOpOXKEHOE.

C. HekoTopsle m1011 HE JIIOOST PUCKOBATH.

D. CymecTtBytoT npubopsl, HO3BOJISAIONINE BUAECTH B TEMHOTE.

E. Bce npucyrcTByonme Ha BCTpeUe YBEPEHbI B BHITOJHOCTH 3aKIFOYEHHOTO KOHTPAKTA.
3. 3ammcark clenyrolue ONpeeNeHHs ¢ MOMOIIbI0 CBOMCTB M OMHAPHBIX NPEIUKATOB,

JIOTUYCCKUX CBA30OK W KBAHTOPOB, HAIIPHUMEP:

“ PoTOop — 3TO Bpallaromascs 4acTh MaLIMHBI *° MOYXHO 3aIIMCaTh B BUJIE
P(x) <  Bpamaercs (X) & 3 y(uacrp (X, y) & mammua (y))
A. MHBecTuMn — 3TO 3aTpaThl JEHEKHBIX CPEACTB, HAIMpaBJICHHBIC HA TOJJCpKAHHUE U

paCcIipCHUC KaluTala.

B. Pedpuxepatop — 3TO TpaHCHOPTHOE CPEACTBO, COAEPIKAIIIEe XOIOIUIBHYIO YCTAaHOBKY,

B KOTOPOU MEPEBO3UTCS IPY3.
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C. Bexkcenb — 9TO COCTaBJIE€HHOE IO YCTAHOBJICGHHOW 3aKOHOM ¢opme Oe3yCIOBHOE
MUCHbMEHHOE JI0JITOBOE 00sI3aTEeILCTBO, BHIIAHHOE BEKCENIEaTeIeM BeKCeIeIepiKaTeIIro.

D. IlnaBieHre — 3TO MPOIIECC MEPEX0/ia BEIIECCTBA U3 TBEPIOTO COCTOSHHUS B JKHJIKOE.

E. Akums — 3710 mnenHas Oymara, Beimyckaemas AQ, KOTOpas yIOCTOBEpSET MpPaBO Ha
JIOJIIO B YCTABHOM KallMTaJIe aKIIMOHEPHOTO O0IIEeCTRa.

F. TemnoBo3 — 3T0 MalllMHa, MEPEMEINAIOIIANACS 110 PesibcaM, MPUBOAMMAs B JBHKCHHE
C TMOMOIIBIO JBHUraTesi BHYTPEHHErO CrOPaHHUS,

G. BcerpeuaroTcs Jto/1u, 3HAIOIIUE HECKOJIBKO SI3BIKOB;

H. B JlonmoHe XHUBET TOJIBKO OMH YEIIOBEK, KOTOPBIH MOXKET PEIINTh ITY 3a/1a4y.
Tema 3: OTHOMIEHUSsI
. 1. Onpenenuth CBOMCTBA CIICAYIONMX OTHOIICHUH Ha MHOXecTBe N:

a) {(x,y)| [x-y|=10}

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

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

d) {x.y)| x>y}

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

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

9 {x,y)| ¥=y*}

h) {(x,y)| X sBisieTcs YEeTHOI CTENECHBIO Yncia Y}

i) {(x,y)| mecatuunble 3anKcu X WU Y He comepxar oouwx uudp};

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

k) {(X,y)| X u y uMerT COBIAJaOLIKe MHOKECTBA IPOCTHIX JCIUTEIEH };

) {(X,y)| Xx 1 y wumeror He MeHee K 0OIMIMX MPOCTHIX JACITUTEICH };

m) {(X,¥)| X u y wumeror He 6osiee K 0OmmMX neaureneii};

n) {(X,y) | Bcskas uudpa aecATHUHOM 3anKcH X OOJIbIIIE COOTBETCTBYIOMICH UMD 3aMCH

vk
0) {(X,y)| cymma udp necaTudHON 3aMKuCch X HE MPEBOCXOAUT YIBOCHHYIO CyMMY HU(D
JICCATHYHOM 3amucu Y}

2. OnpeaeauTh CBOICTBA CJEAYIOIIMX OTHOMIEHUH MeXIy (YHKIUSIMH Ha MHOKeCTBe
BelleCTBEHHbBIX Y CeJI:

a) {(f.9)| f(x)>g(x)}h by {(f.g)[ | 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} {(f,g9)] fg(x)<0}

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

3. Jlokazarh, 4TO CIEAyIOUINE OTHOIICHUS SBISIFOTCS OTHOIICHUSMHM ODKBHUBAJCHTHOCTH Ha
MHOKECTBE HaTypalbHbIX yHcesl. OnpeaenuTs I HUX YHUCIO KJIACCOB SKBUBAJIEHTHOCTU U
KOJIMYECTBO JIEMEHTOB B Ka)KJIOM TaKOM KJ1acce:

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

b) Xpy < konuyecTBa pa3HbIX HUGP B IECATHUHBIX 3aMUCIX YHUCET X U Y COBMAIAIOT;

C) XpY < cymmbl nudp IBOUYHBIX 3alUCEHd X U Y paBHBI,

d) Xpy < g X U Y COBNaAalOT MaKCUMAJIbHBIC TIPOCTHIC ICTUTEIIH;

€) XpY < 4YHCIO HyJeH B JCCATUYHOMN 3aMMCH X PaBHO YUCITYy HYJCH B JECATHUHOU
3aIiCh Y,

f)Xpy < coBmagarT MakCUMallbHBIC TIOKA3aTEIH CTENEHEH MPOCThIX YHCEII, Ha KOTOPhIE

HAalLIEJIO JAeTATCsS X U Y,

g) XpYy e uucia X U Y UMCIOT PAaBHOE YUCIIO PA3HBIX MPOCTHIX JCIUTEICH.

4.8. Tloka3aTh, YTO CJIEAYIOIINE OTHOIICHUS SIBISIFOTCS OTHOIICHHUSIMH DKBHUBAJICHTHOCTH Ha
MHOKECTBE CJIOB B JIaTUHCKOM aidaBute. Onpenenuth YHUCIO M MOIIHOCTH KJIaccoB
DKBUBAJIEHTHOCTU:

a) apf < MHOXeCTBa pa3HbIX OYKB B 3alHCAX O U 3 COBMAIAIOT;
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b) app < coBmamaroT cI0Ba, MOJTYYAIOIINECS U3 OL U B TOCTIE YIaICHHUS MEPBBIX BXOKICHHIA
Ka)XJ10i OYKBBI B HUX;
¢) apBf < COBMATAIOT CIIOBA, MOTYYaCMbIC U3 OL U [3 TTOCIIe YJAICHUS BCEX YETHBIX
BXOXKJICHUI
BCSKOW OYKBBI B HUX;
d) app < coBmagarT KOJMUYECTBA BXOXKICHHI HANOOJIEe YaCTO BCTPEUYAONIMXCS OYKB B OL 1
B;
€) appf < COBMAmAIOT CJIOBA, MOJyYaeMble U3 O U [} yAajIeHHEeM BCEX HEMEPBBIX BXOXKICHUI
BCSKOMN
OYKBBI B HUX;
f) app < cioBa, momyyaromnecs u3 o, ¥ § mocie ynaieHus BCeX HEMEPBbIX U HEMOCICAHNUX
BXOXKJICHUH
BCSIKOW OYKBBI B HUX, COBIIQ/IAIOT;
g) app < s CIOB O U 3 paBHBI MAKCUMYMBbI PACCTOSIHUN M@Ky BXOXKICHUSIMH B KOXKI0€ U3
3TUX CJIOB IIap OJIMHAKOBBIX CUMBOJIOB;
h) app < mig o u B;coBnagaroT MHOKECTBA OYKB, MOBTOPSIIOIIUXCS B 3THX CJIOBax OoJjiee
ABYX pas;
i) app < o u P coBMamaOT ¢ TOYHOCTHIO 10 BXOXKIACHUH ITTACHBIX OYKB;
j) app < KoaMuecTBa pa3HBIX TJIACHBIX U COTJIACHBIX OYKB B O U [} paBHBI,
K) app < cioBa, nonyuaembie U3 o U 3 yJaJeHHEM BCeX TPYIII U3 00Jiee YeM OHOU PSIOoM
CTOSAIIUX OAMHAKOBBIX OYKB, COBIIAJIAIOT;
) app < coBmamaroT ciioBa, MOJlydaeMble U3 O U [ yHZaJeHHEM BCEX CUMBOJIOB, B KOTOPBIX
HapylraeTcs MOHOTOHHBIN (10 HECTPOTOMY BO3PACTaHUIO OYKB) MOPSII0K
cienoBaHus OyKB.
m) apP < uuciIo OYKB B 0. KOTOPBIM IMPEANICCTBYET YSTHOE YUCIIO OTIMYHBIX OT HUX OYKB
paBHO unciTy OyKB B [3, KOTOPBIM MPENNIECTBYET YETHOE YHCIIO OTIIMYHBIX OT HUX OYKB
Tema 4 : Aaredpa JOrHKH
1. Haiitu ymnciio HabopoB, Ha KOTOPBIX 3aJjaHHas PYHKIMS IPUHUMAET 3HauYeHue, paBHoe 1.
a) X1+X2+. .. +Xn;
b) xi~X2~(..(Xn~Xn)...);
C) X1&X2VvX2&X3V...VXn1&Xn;
d (..X1—>X2)>...)>Xn;
€) X1VX2V...VXn;
f) X1 | X2. .. | X n.
a) X1&X2VvX2&X3V...VXn1&Xn VvVXn&X1;
b) X1 X2+. ..+ Xn-1 Xn;
C) (X1]|X2)*+. ..+ (Xn-1]| Xn).
2. TlocTpouTh paznoxeHne CIeayromux GyHKIHUHI 1Mo I' mepeMeHHBIM:
a-) (x. —>(X:V x‘&;v x»))yr:2;
b) « 5x:5x,r=1;
C) X1+X1+X1+X1+1,r=3;
d xvxyo x.&x.v x), =2
e) (00010011), r=1;
f) (0011011100111001), r = 3.
3. [locTpouth MUHUMaTBHBIC A.H.(. cienyromux GyHKIUN, TPUMEHss MpaBuia mpeodpa3oBaHus
K COKpaIleHHO! J.H.(.:
a)x|—>(;—>x;);

b);*)(X2*>(X3*>X4));

C) xy+(x:—>(x;v;));
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d) )mv(x:—)(xd—x;));

e) Xio (X2 (X (X5 X2))) 9

f)Xw+Xz+X3+X4.

9) ((X1+X2) > (X1VvX3)) > Xa)

Tema 5 : Cucremsi IlocTa
[TocTpouTh MPOYKITMOHHBIE CUCTEMBI, B KOTOPBIX BBIBOJISATCS CJICIYIOIINE MHOYKECTBA CIIOB B
andasure {0, 1, S}:

a) JIBOUYHBIX KOJIOB JICPEBHEB;

b) cumMeTpHYHBIX CII0B;

C) CJIOB, B KOTOPBIX HUKAKHE JIBA COCEAHUX CUMBOJIA HE SABJISIOTCS OJMHAKOBBIMH;

d) map nBonuHBIX C110B (01,f), Takux 4ToO B sABNIAETCA OOpameHueM o (T. €. f= al);

€) map CJIOB, B KOTOPBIX MEPBOE CJIOBO IMPOHM3BOJIIBHOE, @ BTOPOE MOJIYyYacTCs U3 IEPBOrO
YIAJIIEHUEM BCEX HYIIEH;

) map cioB (o, B), comepKaIMx MOPOBHY CAUHUII,

g) map cioB (a,3), comepKalux MOPOBHY M HYJICH U SAMHUIL;

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

i) {(o, B) | o mpousBosIbHOE, a B MOIYYaETCS U3 CKATHEM BCSIKOM TPYIIIIBI TOAPST UIAYIIHX
OJIMHAKOBBIX CHMBOJIOB B OJIMH TaKOW CHUMBOI };

j ) map cinoB (o,3), TAKHX YTO oL — IPOU3BOJILHOE, a [3 MMOJYyYaeTCs U3 O YIIBOCHUEM BCSKOTO
HYJISI U CKaTUEM BCSKOH IMOCIICA0BATEILHOCTH MOAPST UAYIIUX SAMHHUIL B OJHY CIAUHUILY;

k) {(a, B)| o momydaercs u3 P cxxaruem BCSIKOH MOCIEAOBATEIBHOCTH HOAPSI HIYIIUX
HyJICH B OJIMH HOJIb, a 3 MOIy94aeTcs U3 O CXKATHEM BCSKOW TPYIIIBI MOAPS] UIYITUX SAWHHII B
OJIHY €TUHULLY };

I) {(a, B)| o mpomsBompHOE, a B COCTaBICHO W3 HEYETHBIX MO MOPSAKY TPYII EIAUHHIL
pa3/IeICHHBIX HYJISIMU };

m) {(o , B, y)| o mpou3BOJBHOE, & 3 B Y COCTABJICHBI COOTBETCTBEHHO W3 YETHBIX H
HEUCTHBIX 10 MOPAAKY TPYIII HYJIeH B O, pa3/IeICHHBIX ¢IUHUIIAMHU };

N) MOHOTOHHBIX ClI€Ba HaIpaBo clioB B andasure {0, 1};

0) HEMOHOTOHHBIX CjIeBa HampaBo cjoB B andasute {0, 1}.

Tunosble 3a4€THBIE 32JaHNUsI TI0 Y4eOHOMY KYpCY TUCKPeTHbIe MATEMATHYECKHE CHCTEMbI
1. CaoiicTBa OTHOIIEHHS] KBUBAJEHTHOCTH HA MHOKECTBE CJIOB B JIATHHCKOM
andasure

(Ookazamv, ymo omuouleHue A81AeMmcs IKGUBALEHMHOCIBIO, ONPEOeNUmMsb YUCIO U

MOWHOCMU KNACCO8 IKBUBAICHMHBIX C1I08 (KOHEUHble UIU OeCKOHEeYHble))

a. apPf < a1 o U B coBNaaaT MHOXKECTBA OYKB, MOBTOPSIIOIIMXCS B 3TUX CJIOBax OoJjiee
JBYX pas3.
b. app < au P coBmamarT ¢ TOYHOCTHIO 10 BXOXKICHUH INTACHBIX OYKB
C. apf < coBMHajaloT CJIOBAa, MOJIydyaeMble U3 O ¥ [} yAaJeHHeM BCeX CUMBOJIOB, B
KOTOPBIX HApYIIAETCS] MOHOTOHHBIN (IT0 HECTPOrOMY BO3PACTaHUIO) MOPSIIOK CIeI0BaHUS OYKB
2. CpoiicTBa OTHOIIEHUI MeKAY (PYHKIMSMH HA MHOKeCTBe BelleCTBEHHBIX YHCeJl.
a fpge Tk k2>0VXx(f(x+ki)gx—kz)>0)
b.fpg < Ik>0Vx(fX+K)>g(x—k)).
3. Hoctpoenue munnMaabHoi JJTH® ¢pyHkuun ajaredpbl JOTHKH € IOMOLIbIO
IKBHBAJEHTHBIX NIPe0Opa3oBaHuil
fx,y,2,v) = (V22 + (Y vx)) [(y&V)
4. Tlomcyer yHcJIa MOHOTOHHBIX (PYHKUMI a1re0pbl TOTMKH, YI0BJIETBOPSAIOLIHNX
3a/1aHHBIM YCJIOBHAM
a. f(xy,z,v) takux,utof(0,1,1,0)=0u f(1,1,1,0)
b. f(x,y, z,v) Takux, uro f(0,1,0,0)=0u f(1,1,0,0)

1
1
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5. IlpeacraBiieHHe OTAEJNbHBIX (PDYHKIUH aJredOpbl JJOTHKH ¢ TOMOIIbI0 GopMYyJT HAZX
3aJaHHBIMHM MHOKeCTBaAMH (PYHKIIM.
a.f(xy z2)= x—>2)+(y vx) uepes pyukuuu f1 = 10001101 u f» = 00010000
b. f= X1+X2+X3 wuepes pyukuun cemerictea B = {X1— (X2+Xx3) }
C. f(X1,X2,X3,X4)= X2—>X1)+ (;3 V X 4) ¢ nomortisto Gyuknui f1 = 10101111 u
f, = 01010000

5. IlepeyeHb OCHOBHOI M JONMOJHHUTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJISI OCBOEHM Sl JUCUMIIIMHBI (MOIYJIst).
5.1 OcHoBHas JiuTEepaTypa:

1. Jdextsapb, M.U. OcHoBbl auckpetHoit matemaruku / M.U. [lexTsaps. - 2-e u3a., ucmp. -
Mocksa : Hatimonaneusiit OtkpeiTeiii Yausepcurer «MHTYWUTy, 2016. - 184 c. : rpad. -
(OcHoBbI HH(OPMAITMOHHBIX TeXHOJIOTHH). - Bubmmorp. 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. Cypomnaros, C.B. luckpernas matemaruka : yueOunuk / C.B. CynomnaTos,

E.B. OBunHHuKOBA. - 4-€ u3a. - HoBocubupck : HI'TY, 2012. - 278 c. - (Yuebnuku HI'TY). -
ISBN 978-5-7782-1815-4 ; To ke [ D1eKTpOHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=135675 (05.02.2018).

3. Kombuos, B.M. Kypc nuckpeTHoit MaTeMaTuku [ DIEKTPOHHBIN pecypc] : yuel.
nocobue — DnekTpoH. AaH. — Cankt-IlerepOypr : Jlanp, 2011. — 208 c. — Pexum nocryna:
https://e.lanbook.com/book/1798. — 3aru. ¢ skpana.

i ocBoeHMS OUCLMIUIMHBI MHBAIMJIAMU W JIMIAMU C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3I0pOBbsl MMEIOTCSI M3JaHUS B JIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanp» n «Opaii».

5.2 JlonoiHUTeIbHASI JINTEPaTypa:
1. Kysnenos, O.Il. /luckperHas maremaTuka Ajsl MH)KeHepa [DeKTpoHHBIH pecypc] : yduel.
nocodue — DnektpoH. naH. — Cankrt-IletepOypr : Jlanb, 2009. — 400 c. — Pexxum gocryna:
https://e.lanbook.com/book/220 .

2. TnyxoB, M.M. 3aiauu u ynpaxHEeHHUs 110 MATEMATHYECKOI JIOTUKE, IUCKPETHBIM (DYHKIUSIM M TEOPHH
aNrOpUTMOB [DIIEKTPOHHBIN pecypc] : yaeOHoe mocodue / M.M. I'myxos, O.A. Koznutun, B.A. [1lanonHukos,
A.b. lnmkoB. — DnektpoH. gan. — Cankt-IletepOypr : Jlanb, 2008. — 112 c. — Pexxum nocrymna:
https://e.lanbook.com/book/112

3 Koxyxos, C.®. CO0OpHUK 3a/1a4 110 TUCKPETHOU MaTeMaTuke [ DIEeKTPOHHEBIN pecypc] : yuel.
nocobue / C.®. Koxxyxos, [1.11. CoBepTkoB. — DnektpoH. naH. — CankTt-IlerepOypr : Jlans,
2017. — 324 ¢. — Pexxum moctymna: https://e.lanbook.com/book/93769 .

4. TaBpuiios, I'.I1. 3agaun u ynpakHeHUs 10 TUCKPETHOW MaTeMaTHKe [ DIeKTpOHHBIN pecypc] :
yue6. mocobue / I'.I1. I'aBpunos, A.A. CanoxxeHko. — DIeKTpoH. JaH. — Mocksa : ®u3marnur,
2009. — 416 c. — Pexwum pocryma: https://e.lanbook.com/book/2157.

5. Manbues, M. A. luckpeTHas mareMaTHka [DJIEKTPOHHBIH pecypc] — DIEKTPOH. JaH. —
Cankr-IlerepOypr : Jlaus, 2011. — 304 ¢. — Pexwum nocrymna: https://e.lanbook.com/book/638 .

5.3. llepuoauyeckue U31aHusA:
Hcnonbs3oBanue ra3et v ;KypHajoB HE IPETYCMOTPEHO

5.4. UHTepHeT-pecypcbl, B TOM 4YHCJIe COBpPeMeHHble NpodeccHOHAIbHbIE 0a3bl
AAHHBIX U MHGOPMALMOHHbIE CIIPABOYHBIE CUCTEMbI

26


http://biblioclub.ru/index.php?page=book&id=428981
http://biblioclub.ru/index.php?page=book&id=135675
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10.
11.
12.
13.

3neKTp0HH0—6yﬁnn0TeqHue cucrembl (IBC):
1. B3bC «FOPAUT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK.ru» https://www.book.ru
4
5

. OBC «ZNANIUM.COM» www.znanium.com
. OBC «JIAHDB» https://e.lanbook.com

5.5. IIpodeccnonanbubie 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/

Hayunas snextponnas 6uodaunoreka (HOB) http://www.elibrary.ru/

IlonHOTEKCTOBEIE APXUBbI BEAYIIUX 3allaAHbIX HAYYHBIX XYpPHAJIOB HAa Poccuiickon
nnaT(bopMe Hay4HbIX kypHaiaoB HOMKOH http://archive.neicon.ru

7. HamumoHanpHas  dJNEKTpOHHas  OuwbOnmoreka (mocTym K DIEKTPOHHON — OMOIMOTEKe
muccepraiuii Poccuiickoit rocymapcrsentoi oubnuoreku (PI'B) https://rusneb.ru/
8. Ilpesumentckas oubmuoreka um. b.H. Enpumna https://www.prlib.ru/

9. DmnekrponHas koymekus Oxchopackoro Poccutickoro ®onna
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. "Jlextopuym TB" http://www.lektorium.tv/

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

o~ wNE

5.6. NudopmanuonHbie cipaBoYHbIe CUCTEMBbI:
1. Koncynbrant [lmtoc - cripaBouHas mpaBoBasi cucTeMa (JIOCTYII M0 JIOKAJIbHOM CETH C
KOMITBIOTEPOB OUOINOTEKH )

5.7. Pecypcbl cBOOOAHOTIO A0CTYNA:
AMepuKaHCKas MaTeHTHas 0a3a maHHbIX http://www.uspto.gov/patft/
[TonHbIe TEKCTHI KaHAACKKUX auccepTanuii http://www.nlc-bnc.ca/thesescanada/
KubepJlenunka (http://cyberleninka.ru/);
MUHHCTEPCTBO HAYKH M BBICIIEro o0pasoBanus Poccuiickoir denepanuu
https [www.minobrnauki.gov.ru/;
5. ®enepanpHblii mopTan "Poccuiickoe oopazoBanue” http://www.edu.ru/;
6. Hudopmarnmonnas cucrema "EquHoe OKHO 10CTyIa K 00pa3oBaTe/ibHBIM pecypcam”
http://window.edu.ru/;
7. Enwunas xoyutekius HuQpoBbIX 00pa3oBaTenbHbBIX pecypcos http://school-collection.edu.ru/ .
8. ®depmepanbHbIi IIEHTP HHOPMAIIMOHHO-00pa3oBaTenbHbIX pecypcos (http://fcior.edu.ru/);
9. IIpoekt 'ocymapCTBEHHOTO HHCTHTYTa PYCCKOro si3bika uMeHu A.C. ITyrikuna
"Oo6pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;
CnpaBouyHO-HH(pOpMaMoOHHbIH noptan "Pycckuit s3p1k" http://gramota.ru/;
Cnyx0a TeMaTHYECKUX TOJKOBBIX cioBapei http://www.glossary.ru/;
CnoBapu u sanmkioneaunu http://dic.academic.ru/;
O6pasoBarenbHblil mopran "Yue6a" http://www.ucheba.com/;

el eI -
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http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/

14. 3akonompoekT "O6 obpazoBanuu B Poccuiickoit @emepannu. Bompockl u oTBeTHI hitp://Xn--
273--84d1f.xn--plai/voprosy i_otvety

5.8. Co0cTBEeHHBIE YJIEKTPOHHBIE 00pa3oBaTe/ibHbIe U HH(POPMAIIMOHHBIE
pecypebl KyoI'y:

1. Cpena MOAyJIbHOTO TUHaMHU4ecKoro ooyueHus http://moodle.kubsu.ru

2. baza yueOHBIX IJIaHOB, Y4€OHO-METOIUYECKUX KOMILJIEKCOB, ITyOIUKAIMi U KOHGEpeHIUH
http://mschool.kubsu.ru/

3. bubnuoreka nHGpOPMAIMOHHBIX PeCypcoB Kadeapbl HHOOPMAITMOHHBIX 00pa30BaTEIbHbIX
texHousoruit http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB AokymenToB Kyol'V http://docspace.kubsu.ru/

5. DnexTpoHHBIE 0Opa3oBaTeNbHBIE pecypchl Kadenpbl HHPOPMAIMOHHBIX CUCTEM U
TexHoyioruii B oOpaszoBanum KyOI'Y u Hayuno-merommdeckoro >xypHaia "IIIKOJIBHBIE
['OAbI" http://icdau.kubsu.ru/

6. MeToanueckne YyKazaHusi JJIA OOYYAKOIIMXCH IO OCBOCHHUIO

TUCHHUIUIAHBI (MOIYJIs1)
1. JluckperHast MaTeMaTHKa M MaTeMaTu4eckas Jioruka. JlaboparopHsiid Kypc (IIpeacTaBieH

B 2JIEKTPOHHO# 00pa3oBaTeNnbHOil cpesie yHuBepcuTeTa Ha riardopme Moodle:

http://moodle.kubsu.ru/ ) .

[To xypcy npeaycMOTpEeHO MpOBEACHUE JICKIMOHHBIX 3aHATHM, Ha KOTOPBIX JAE€TCs OCHOBHOM
CUCTEMATHU3UPOBAHHBIM MaTepuall, JJaOOpaTOPHBIX 3aHATUN, PA3BUBAIOIIMX HABBIKM JIOTMKO-
MaTeMaTHYeCKOro, KOMOMHATOPHOIO, OHTOJOIMYECKOI'0, TI'HOCEOJOrMYECKOr0 MBIIIJICHHUS,
MOJIEJMPOBAaHUS KOTHUTUBHBIX LI€JIEH, ONepaliii U IPOLECCOB.

BaxnelmmM sTanoM Kypca sIBISETCS caMOCTOsITeIbHAas padoTa MO M3YYEHUIO AUCHUIUIMHBI
(Momy1st) obecrieunBaromiero GOPMUPOBAHUE YCTOMUUBOWM MPUBBIYKH MPABUIHLHOTO MBIIUICHUSI.
CamocrosTenbHas paboTa CTYAEHTOB KOHTPOJIUPYETCs B (opMe IPEIyCMOTPEHHBIX YU€OHBIM U
MHAUBUAYAJIbHBIM IUIAHOM, I'padUKOM NpPOBEIEHUS J1a00paTOPHBIX 3aHATHM, KOHTPOJBHBIX U
CaMOCTOSITENIBHBIX Pa0OT. 3 KOHTPOJIBHBIX. pabOTHI B 1 cemecTpe 10 OCHOBHBIM pazjiesiaM Kypca
(oHTOLIEHUS,, KOMOMHATOpHKa, anredpa JIOTUKH, 4 KOHTPOJIbHBIX PabOThI BO 2 ceMecTpe IO
OCHOBHBIM paszieniaM Kypca (rpadbl, aBTOMaThl, peKypcuBHbIe GyHKINHU, cucTeMbl [locTa).

B ocBoeHMM 1UCHUIUIMHBI HHBAIMIAMU U JIMLIAMU C OTPAaHUYEHHBIMHA BO3MOXHOCTSIMU 3/10POBbS
OonpiIoe 3HAUEHME UMEeT MHJUBHUAyaJdbHass ydyeOHas palOoTa (KOHCYJIbTalMH) —
JIOTIOJTHUTEIBbHOE pa3bsiCHEHNE Y4eOHOro Marepuaa.

WuauBuayanbHble KOHCYJIbTALMM IO MPEIMETY SIBISIFOTCS BaXXHBIM  JIONOJIHUTEIbHBIM
dakTOpoM,  CHOCOOCTBYIOUIMM  HWHAWBUIYyaIM3allMd  OOyuyeHHss W YCTAHOBJICHHIO
BOCIMTATEIBLHOTO KOHTAKTAa MEXKY MpernojaBaTesieM U 00yJaroluMcs UHBAJIUIOM UJTU JIMLIOM C
OTrpaHMYEHHBIMH BO3MOXHOCTSIMU 37J0POBbSI.

[To BceM wu3ydyaeMbIM TeMaM CTyJIEHTaM MPEAOCTaBISIETCd pPa3fAaTO4YHbIA  Marepuall,
oOecrieunBarOUil THPOPMALTMOHHYIO MOAJEPKKY TEOPETUYECKOIO M MPAKTUYECKOTO0 KYpCOB.
[To wu3yyaemMoOl JUCHUIUIMHE IMOATOTOBIEHO OO30pHOE W3JI0)KEHHE OCHOBHBIX pa3/IelioB,
IIpeIHa3HauYEHHOE U1 O3HAaKOMJIEHHUS IIepe]l cAauell BBITYCKHOTO 3k3aMeHa I'IK.

B ocBoeHuu NUCHUIUIMHBI UHBAJUAAMH U JIUI[AMH C OFPaHUYEHHBIMU BO3MOXHOCTSMU
30pOBbsI OOJIBIIOE 3HAYEHHWE MMEET WHAMBHJyalbHas y4yeOHas paboTa (KOHCYJIbTallUM) —
JIOTIOTHUTEILHOE Pa3bsICHEHHE yUeOHOro MaTepuara.

WuauBuayanbHble KOHCYJIbTAllMM IO MPEIMETY SBIAIOTCS BaXXHBIM  (DaKTOPOM,
CIOCOOCTBYIOLIUM MHJMBUYaTU3allii OOy4EHHUSI U YCTAaHOBJIEHHWIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTeieM M OO0YyYaloIUMCS WHBAJIMIOM WM JIMIOM C OrpaHUYEHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBbSI.
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7. MatepuaJibHO-TEXHUYECKOE o0ecnevyeHne Mo JUCUUIIMHE (MOIYJIIO)

ITo Bcem BUAaM y‘-IGGHOfI ACATCIIBHOCTH B pPaMKax JUCHUIIIMHBI HCIIOJIB3YIOTCA
aAyJIuTOpHH, KaOWHETEI U J'Ia60paTOpI/II/I, OCHAILICHHBIC HCO6XOI[I/IMBIM CIICHUAIIM3UPOBAHHBIM U
1a00paTOPHBIM 000PYIOBAaHUEM.

No B paGot HaumeHnoBaHnue yueOHOM ayJUTOPUH, €€ OCHALLICHHOCTh
000py/IoBaHNEM M TEXHHUYECKHMHU CPEJICTBAMU O0yUCHUS
1. JIeKuMOHHBIE 3aHATUS | AyaUTOpHS, YKOMIUIEKTOBaHHas CIeLMaIN3UPOBAHHON
MeOeNbI0 U TEXHUUYECKUMH CPEJICTBAMU 00 yUESHHSI
2. JIaGopatopHble 3aHATHS | AyaUTOpHUS, YKOMIUIEKTOBaHHas CIeLUaIN3UPOBAHHON
MeOenpl0 M TEXHHYECKUMH  CpEACTBAaMH  OOy4YeHus,
KOMIIbIOTEPAMHU, IPOEKTOPOM, IPOTPAMMHBIM 00€CIIeYeHUEM
3. [IpakTuyeckue 3aHATUS | AyauUTOpHUS, YKOMIUIEKTOBaHHAs CIEeLUANTN3UPOBAHHON
MeOeNbl0 U TEXHUUYECKUMU CPEJICTBAMU 00 yUEeHHMSI
4. I'pynmoseie Aynuropusl, YKOMILJIEKTOBAaHHAs CHeLUaIu3UPOBAHHON
(MHIMBUyaTbHBIC) MeOenpl0 M TEXHHYECKHMMH  CpeACTBaMH  OOydyeHwus,
KOHCYJIbTAINH KOMIIBIOTEPaMH, MPOrPaMMHBIM 00ecIeYeHuEM
S. Texymuii ~ KOHTpOJIb, | AynuTopus, YKOMIUIEKTOBaHHAas CIELUAaIU3UPOBAHHOMN
IIPOMEKYTOUHAS MeOenbl0 M TEXHHYECKUMH  CpelcTBaMH  0OyudeHus,
aTTecTanus KOMIIBIOTEPaMH, MPOTPaMMHBIM 00ecIIedeHuEM
6. CamocrosTenbHas Kabuner g caMocTosTenbHONM  paOOThI, OCHAILEHHBIN
pabora KOMIBIOTEPHON TEXHHUKON C BO3MOYKHOCTBIO MOJKIIOUECHHS K
cetu «VHTepHET», NPOrpaMMOl SKPAHHOTO YBEIMYEHHUS U
00ECTIeYeHHBI JOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
00pa30BaTeNIbHYIO CPEely YHUBEPCUTETA.

[Ipumeuanue: Konkperusanus ayauropuii u ux ocHauenue omnpeaensercs OIIOIL.
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Penensusi Ha padouyro nporpammy Kocrenko Koncrantuna UBanoBuua

no nucuurinHe Ne 51.5.09 JluckpeTHple MaTeMaTHYECKUE CUCTEMBI,
pa3paboTaHHYIO B COOTBETCTBUU C YUEOHBIM IJIAHOM
Hampasnenue noarorosku 09.03.03 [Ipuknagnas nadopmaTrka (6akamaBpuar)
[Tpodwns: [Ipuknannas naGopMaTHKa B IKOHOMHUKE

Penensupyemass mnporpamma COAEP>KUT HU3JI0KEHHE OCHOB JIOTUKO-MAaTEMAaTHYECKUX CUCTEM,
UCTIOJIB3YEMBIX TPH W3yYeHHH (OPMATU30BAHHBIX MOJENEH Juisi SBICHUA U OOBEKTOB B
pa3MyYHBbIX NPUKIATHBIX oOnacTax. M3yueHue nucCHUIUIMHBL «/{UCKpeTHBIE MaTeMaTHyecKue
CHUCTEMBl» B 00BbEME, MpenanojaraéMoM peLeH3UpyeMOH IporpaMMol  CHocoOCTBYeT
(OpPMHPOBAHUIO TEOPETHYECKOro Oa3uca JUlsl MOCIEAYIOIIEro H3Y4eHHUs psijla CHeLUalbHbIX
JICIIATUIAH, CBSI3aHHBIX C MOJICTTMPOBAHUEM U aHATU30M WH(OPMAIIMOHHBIX CHCTEM.

B nporpamme npuBEnEHO CUCTEMATU3UPOBAHHOE U (OPMaIM30BAHHOE H3JI0KEHUE
CUCTEMBl OCHOBHBIX JIOTMKO-MAaT€MaTHYECKUX MOHATUN OTHOCALIMXCA K TEOPUU OTHOLIEHUH U
areOpbl JIOTMKH, JOCTaTOYHOE JUIl TOJIY4YEHUs HayalbHBIX MpPEJCTAaBICHUNH O IpeaMmere,
UCMOJb3yeMbIX B JaJbHEHIIEM MpU M3YYEHUU CIELMAIbHBIX JUCHMIUIMH. M3n0xkeHue
TEOPETUYECKOI0 MaTepHuala XOpolo cOATaHCUPOBAHO U OTPAXKAET COAEPIKAHUE DJIEMEHTapHOU
JIOTHKH (JIOTHKH BBICKa3bIBaHUH ). O0y4eHHEe B COOTBETCTBHH C paboUeil MporpaMMoii mo3BOJISET
y4alluMcs HOJIYYUTh YCTOMUMBBIE HABBIKM PAaOOTHI C JIOTHYECKMMU OOBEKTaMU U (DYHKIMSIMH.
Marepuansl NpakTUYECKUX 3aHATUH COCTABJSIIOT CHCTEMbl 3a/JlaHUl  Pa3HbIX THUIIOB,
CUCTEMATHU3UPOBAHHBIX M0 NPUMEHSEMbIM CXE€MaM M METOJaM pEILEHUs JIOTMYECKHUX 3ajad.
CtpykTypa CHUCTEM KOHTPOJIBHBIX 3aJaHMM MO M3y4yaeMbIM T€MaM IMO03BOJIsET cHOpMHpPOBATH
cucreMy TNpo(ecCHOHANIbHBIX KOMIIETEHLUH, OOEeCIeYnBaONMX HCIOJIb30BaHHE METO/I0B
AJIEMEHTAPHOTO JIOTUYECKOT0 aHaiu3a B MNMpodecCHOHAIbHOM aesTenbHOCTH. CrenuanbHbINn
MHTEpPEC MPEICTaBIsAET BKIIOUYEHHE B MPOrpaMMy H3JI0XKEHHE (OpPMaTN30BAHHBIX OCHOB SI3bIKa
MEPBOrO MOPSAJIKA, OCHOBAHHOTO Ha KOHCTPYKIUSAX C IPEAUKATAMU U KBAaHTOPAMHU.

Cunraro, 4yTO pereHsupyeMas pabodas NporpamMma OTpPa)kaeT BBICOKMM HayyHbId U
NEearorMyeckiii OmBIT aBTOpPa, COAEPKUT 3(P(PEKTUBHYIO CXeMy M CpeAcTBAa H3yYCHHS
JUCIIUIUIMHBI B COCTaBe Y4EOHOr0 IIaHa MMOATOTOBKH 0aKajaBpOB 10 HAPaBICHUIO OITOTOBKU

09.03.03 Tlpuxmnannas uHPpopMaTrKa, MPOPUITL TPUKIATHAS MAaTEMAaTHKA B 9KOHOMHUKE.

Penensent / / (/“"'/ .
Tlup PLIKC :
K.(}.-M.H. JleBunikuii b.E.

—

WNSLAE
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Penen3usi Ha pa0do4yro nporpaMmy y4e0HOIo Kypca
10 JAUCIHILTHHE
b1.b.09 /IuckpeTHbie MaTeMaTH4YeCKHE CHCTEMBI
yuebHoro mana HanpasieHnus noarorosku 09.03.03
[Tpuknagnas nadopmaTuka (6akagaBpuar)
[Tpoduns: [pukinagHas nHPOpMATHKA B IKOHOMHUKE

Peuensupyemast paboyasi mporpamma peanu3yeT MOJAeNb 00yUYeHHs CTYJEHTOB MIIaIIINX
KYpPCOB OCHOBHBIM 0a30BbIM pa3feiaM COBPEMEHHOM JMCKPETHONW MaTeMaTUKH U
MaTeMaTHYEeCKOM JTOTUKHU. YKa3aHHBIM y4eOHBIH Kypc sBIseTcs QyHIaMeHTaIbHBIM. ETo
U3Yy4YEeHHE O0ECIEeUMBAET HEOOXOAMMYIO TEOPETHUECKYI0O U METOAMYECKYIO MOJACPKKY
U3YYCHHS APYTUX TUCUUIUIMH y4eOHOTO TUIaHa, MPUMEHSIOMIUX SJIEMEHThl JIOTUYECKUX
CHUCTEM B KauyeCTBE KOMIIOHEHTOB M3y4yaeMbIX Mozenel. IloaTomy, nzydaemele B Kypce
JIOTUYECKUE MOJETU U METOJbl OOIIe3HAYMMbId (parMeHT TEOPEeTHUUECKUX 3HAHMM,
NPUMEHSIEMBIX B Pa3JIMYHBIX HANIPABICHUSIX COBPEMEHHOW MaTEMaTUKU U UH(POPMATUKH.
B kauecTBe Takux MOJENEl CIEUHATBHO PAacCMATPUBAIOTCA SI3bIK JIOTUKH IIEPBOTO
MOPsIIKA, MPEIUKAThl U KBAaHTOPbI, OCHOBBI TEOPUN OTHOILLIEHUMN, a TAKKE 3HAYNUTEIbHbIN
dbparmMeHT ayire0psl JOTUKH.

[IporpaMmma mnpenycMaTpuBaeT HU3JIOKEHHE OCHOB MAaTeMaTHYECKOrO  SI3bIKa,
00ecreynBaroero BO3MOKHOCTh HCIOJIB30BaHUSI BO BCEM Kypce YHH(PHUIIMPOBAHHOTO
dopMara MOCTPOCHUSI TOYHBIX ONPEIEICHHM, OKa3bIBAEMbIX YTBEPKICHUH, a TaKkKe
U3JI0KEHUS J10Ka3aTeNbCTB, OMUCaHUs Mojesied W anropurmoB. Pabodeil mporpammoit
TaKKe TMPEeIyCMOTpEHAa peanu3alisi KOMIIAKTHOIO W HWHTEHCUBHOTO BBEICHHUS B
TEMAaTHUKY, METOJbI U PE3YJIbTATHI MPEJICTABICHUS JJOTUUECKUX 3aBUCUMOCTEHN, YCIOBHBIX
BbIpakeHU U (opmy, obecneunBaroniee GOpMUPOBAHUE YCTONYMBBIX MPEICTABICHUI
0 TEXHHUKE JIOTUYECKOT0 aHAJIN3A.

[Iporpamma mabopaTOpHBIX 3aHATUN HampaBlieHa Ha (GopMHUpOBaHHE Y 00y4aeMBIX
YCTOMYMBBIX TIYOOKMX HAaBBIKOB MPAaBUIBHOIO JOru4yeckoro wmeinuieHus. Cucrema
TUIOBBIX 3aYETHBIX M KOHTPOJIBHBIX 3aJlaHUi 00ecrnedyrBaeT BO3MOXKHOCTb MOJIHOTO
NPAaKTUYECKOTO YCBOEHUS M3JIaraéMbIX B yUeOHOM Kypce MOJEJe U CBSI3aHHBIX ¢ HUMHU
0a30BbIX METOJIOB U MPUEMOB PEIICHUS MPAKTUYECKUX 3a/1ad.

N3yyeHne 0OCHOBHBIX pa3JieloB pPEeLEH3UPYEMOI MporpaMMBbl B IpeijaraeMoM o0bEMe
MO3BOJISIET MPUOOPECTH KOMIIETEHIIMHU, HEOOXO0ANMbIE BBITYCKHUKAaM By3a MO yKa3aHHOMN
CHEeMaJIbHOCTH  JJs  JajbHEeHmero mnpoecCHOHANIbHOTO pPOCTa M YCIEUIHOU
MPaKTUYEeCKOM M HaydyHOW JnesarenbHocTH. Paboyass mnporpamma mMOAAEpKUBACTCS
aBTOPCKUMH pa3paboTKamMu B BUJEC yYEOHHMKA U 3aJaUHHUKA, MOJTHOCTHIO OTPAKAIOIINX
coJlep)KaHHE TPOBOAMMBIX JIEKIIMOHHBIX M JIA0OPATOPHBIX 3aHATHA M JOCTYITHBIX
CTYJZICHTaM B CpeJie dJEKTPOHHBIX 00pa30BaTeIbHBIX PECYPCOB BYy3a.

Penenzenr

benkuna H.H., Meradon, Dxcrnept
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