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

[lenbto u3yyeHUs AUCHUIUIMHBI «/[UCKpETHBIE MaTeMaTUYECKUE 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
crenuansHocTH 09.03.03 «IIpukmannas nHGOpMaTUKAY.
1.2 3agauu TMCHUILIHHEIL.

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

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

VYuebHas qucuuIUIiMHA «/[UCKpeTHble MaTeMaTHUECKUEe CUCTEMbI» OTHOCUTCS K 0a30BOM
yactu bnoka 1 «Juctuminuel (Moxynu)» yueOHoro miaHa. E€ comep:kaHue COOTBETCTBYET
KypcaM MaTeMaTH4eCKOT0 U €CTEeCTBEHHOHAayyHOro HMKJIOB. OHa BKJIOYaeT (hopMasibHbIE
ONMHUCAaHUsI ¥ HEOOXOJAWMOE TEOpPeTHUECKOe OOOCHOBaHUS (yHIAaMEHTAIbHBIX MOZEIEH |
METO/IOB, UCHOJb3YEMbIX MPU M3YYEHUH TUCLMIUIMH HPOTrPAMMHUCTCKOrO IMKIA, oOecrednBas
(dopMupoBaHHE OOIIMX MPEACTABICHUSAX OO0 OCHOBHBIX JIOTHYECKMX MOJENAX U MEeTojax,
UCIOJIb3YEMBIX B Pa3IMUYHBIX pa3jiesiaX COBPEMEHHOM MateMaTuku u uHpopmatuku. [Iporpamma
COCTaBJICHA HA OCHOBE (pelepaabHOr0 TrOCYJapCTBEHHOrO OOpa30BaTEIbHOIO CTaHAApTa IO
HalpaBJIeHUIO MOATroTOBKU [IpuknanHas uHpopMaTuka. JuCUMIIIMHA HCIIONB3YET Pe3ylbTaThl
U3JI0)KEHUsT ydueOHOro Kypca Pe3ynbraTel M3yueHUs NPUMEHSIOTCS B HM3YyYEHUU JUCIUIUINH
Pesynbrartel u3ydeHus mnpuMeHswoTrca B uzydeHnn aucuuiuimH b1.0.08 - Kype Tteopun
BepositHOcTel, 51.0.16 - ba3sr nannbix, b1.0.18 Case — cpencrsa npoektupoanus bJ[, KM.01
— CucremMpl HCKYCCTBEHHOTO MHTEIIEKTA.

1.4 IlepedyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTe/JbHOH NPOrPaMMBblI.

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 (nnm 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
MOCTABICHHOW LIETTH U | MOJIENel U X dbopm oro
BEIOHpATH 9JICMEHTOB; TIPEICTABICHHS MOJICTTUPOBAH
ONTHMAJTbHBIC bazoBbie JIOTUIECKUX ust B




Ne HNunexc Conepxanue B pesynbrare u3ydenus: yaeOHOW AUCHUIUINHBI
.- KOMIIET | KOMIIETCHIMH (Hn e 0o0yUaroumecs: J0KHbI
| eHmuu Y4acTH) 3HATh YMeTh BJIAJEeTh
CHOCOOBI UX pelIeHHUs], | CBONCTBA BeinonuaTe MIPUKJIIAHBIX
UCXOs U3 | OCHOBHBIX MTOUCK obmacTsx c
NENUCTBYIOLIUX JIOTUYECKHUX MUHHUMAJIBHBIX HCIIOJIb30BaHU
MPaBOBBIX HOPM, | MOJIeTIeH U UX bopm eM
HMMEIOIIMNXCS 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
BBIPAKECHU; IIPOU3BOJIBHON U TIOCTPOEHMUS,
MIPUPO/IBI; aHaIu3 u
Onpenensrsb IIpUMEHEHNE
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 (Hn e 0o0yUaroumecs: J0KHbI

CHIIMH I-IEICTI/I) 3HATh YMETH BJAACTh

ITOJICYMTHIBATH MX
KOJIMYECTBO;

W3ydyenne paHHOW y4yeOHOM JAMCUUIUIMHBI HAmpaBiIeHO Ha (QOPMHUPOBAHUE Y
00yJarouuxcs CIeIYIOUUX KOMIIETEHIIUN:
OIIK-1 CnocofeH NpPUMEHSATh €CTECTBEHHO-HAYYHble W OOIIeHMH:KeHepHble 3HAHMS,
METObl 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) u  compoBoxieHuss MC, aBTOMAaTH3HMPYIOUIMX  3a/Ja4H
OpraHU3alMOHHOTO YIPABICHHS U OU3HEC-TIPOLIECCH

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 Pa3pa0OTOK 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.

O6mass Tpyno€MKOCTh AUCHMIUIUHBI cocTaBiseT 5 3au.ea. (180 wacoB), wux
pacripeziesieHue 1o BujaM paboT MPeICTaBICHO B TAOIHIIE.

. Bcero CemecTpbl
Bua yueOHoi padoTsl 4ACOB (uacer)
1
KoHTakTHasi paboTa, B TOM 4HcJe: 72,3 72,3
AyauTopHble 3aHSATHS (BCEro): 68 68
3aHsTHs JEKIMOHHOTO THIA 34 34
JlaGopatopHble 3aHATH 34 34
3aHATHS CEMHHAPCKOTO THIA (CEMUHAPHI, MPAKTHYECKHUE 3aHATHSI)
WHasi KOHTaKTHas padora: 43 4,3
Kontposs camoctosTensHoH paboTs! (KCP) 4 4
[Tpomexyrounas arrecrauus (MKP) 0,3 0,3
CamocTosiTe/IbHAsi pad0Ta, B TOM YHCIe: 36 36
Kypconast pabota
IIpopaboTka y4eOHOro (TEOPETHIECKOr0) MaTepuaa 20 20
BrinosHeHne MHAWBHUIYATBHBIX 33JaHUH (TTOJITOTOBKA COOOIIECHUH, PE3CHTAITNH) 14 14
Pedepar
IToaroToBKa K TEKyIeMy KOHTPOJIIO 2 2
KoHTpoJib: 35,7 35,7
TToAroTOBKA K DK3aMEHY 35,7 35,7
yac. 144 144
O06mas TPyA0eMKOCTh B TOM YKCJIe KOHTAKTHasi padora 72,3 72,3
3a4. el 4 4




2.2 CTpyKTypa QM CHUIUINHBI:
Pacnpenenenne BuoB yueOHOM pabOThI U MX TPYAOEMKOCTH IO pa3jieiaM AUCHUIUINHBL.
Pazniensl (TeMbl) TUCHUILIMHBL, H3Y4aeMble B 3 cemecTpe

KosnuecTBo yacos
Bueayn
Ne HanmenoBanmue pa3szienos (Tem) Beero AynutopHas padora "Tosfma
padora
Ja 3 JIP CPC
1 2 4 5 7
1. | Tema 1 MHoxecTBa U OTOOpaKEHUS 8 2 — 2 4
2. | Tema 2 DnemeHTapHas JOTHKa 8 2 — 2 4
3. | Tema 3 KomOunaropuka 26 6 - 8 4
4. | Tema 4 OTHOLICHUS 20 4 — 6 4
5. | Tema 5 Anrebpa JOrUKH 49 10 — 10 4
6. | Tema 6 I'padbr u ceTn 27 10 — 6 4
HUTOTI'O no pa3aenam AU CUUITAHBI 104 34 - 34 36
KoHTtposb camocTositenbHoM padoTel (KCP) 4
[Tpomexxyrounas arrecranus (MKP) 0,3
[ToaroToBKa K TEKyIIeMy KOHTPOJIO 35,7
2.3 Coaeprxanue pa3aeioB JUCHUIIHHBI:
2.3.1 3anaTHA JeKIINOHHOTO THIIA.
Ne HaunmenoBanue Conepxanme pasena DopMma Tekyiero
pazzena KOHTPOJIA
1 2 3 4
1. MaHuoxecTBa. [Ipencrasnenue MHOXECTB P,T
(MMeHOBaHUe, NEPEYUCIIEHUE 3JIEMEHTOB, 3aJaHHe
XapaKTepUCTUYECKOIO  CBOWCTBA,  JHMarpaMMbl
Benna). Onepanuu Hajg MHOKecTBaMu. TeopeTuko-
MHOXECTBEHHbIE ~ (OpMyJBl M YpPaBHEHHS.
MomHocTe MHOXkecTBa. KoOHE4YHBIE W CUETHBIE
MHoxecTBa 1
MHO>KECTBA. OTtobpaxeHusl. OO6patHble
OTOOpaXKeHUs
OTOOpaKEeHHS.
Bericka3biBaHus U ipeauKatel. JIorndyeckue CBA3KU U
KBaHTOpbl. @Dopmynbl. BioxxeHHOCTH  (dopMyil.
[ondopmysl. OKBUBaJIEHTHOCTh dbopmyi.
HcrnaHOCTE M J0KasyeMocTs. [IpaBwiia BbIBOAA.
[TapaoKkchl.
2. Bricka3piBanus u npeaukarsl. Jlornueckue cBA3ku u|P, T
kBaHTOpBl. DopMynbl. BiioxkeHHOCTH hopMyIL. KonTponbHas
DnemeHTapHas [Toadopmynsl. DKBUBaJIEHTHOCTH (POPMYIL. paborTa.
JIOTHKa HcrunHoCTh M n0Ka3yeMocTs. [IpaBuna BeBOzA. ITpomexyTouHas
[Tapanokcet aTTecTanus 1o
IpeIMeETy
3. KombOunatopasle ~ OOBEKTHI. Komb6unaropnsie| P, KontponbHas
KomOunaTtopuka npaBuia. CoderaHuss W pasMmerneHus. Pa3Ouenus pabora.
MHOXECTB Ha d4actu. Popmyna BrawueHud —|[Ipomexyrounas




HUCKJIIOUEHUH.

arTrecranui 1o

npeamery 7'
[IpencraBnenuss ortHomeHud. Omnepauuu  Hax P,T
oTHomeHussMH. CBoicTBa OMHApHBIX OTHOmIeHWU.| KoHTponbpHas
OTHOMWICHIS OTHOIIEHUST ~ DKBUBAIEHTHOCTHU U TOpPSIKA. pabora.
[Ipumenenue oTHoweHU [ MonenupoBaHus|[IpomexxyTouHas
CEMaHTHUKH 00J1acTel 1eATEeIbHOCTH. aTTecTalus mno
npeaMeTy
Oynkiun  anredpel  Joruku  (¢.a.ur.). Tabmumuxoe P T
3aJlaHueE. Cyl111ecTBEeHHOCTb nepeMmeHHbIX.| KoHTponbHas
PacniozHaBaHue  CylIeCTBEHHBIX W yAalleHUE pabora.
HECYIIIECTBEHHBIX IEpPeMEHHbIX. neMeHTapHblie|[I[pomexxyTouHas
¢byakuu. @opmynsl. DyHKIUHU, TPEICTABISIEMbIE| aTTECTAIUs 1O
(dbopMynaMu. DKBUBAIEHTHOCTh popmyi. Teopema o]  mpeamMery
Anrebpa JTOTHKH 3aMEHE paBHBIX. OJJEMEHTapHbIE KOHBIOHKIIUH.
Paznoxenue byHKIMMA o MIePEMEHHBIM.
JusblonkTuBHBIE HOpMasibHBIe (Gopmbl  (IHD).
I'eomeTpuueckas WHTEPIPETALUS JHO.
MunumanbsHas u cokpamenHas JAH®. [loctpoenune
cokpanieHHbix JJHO.
Omnpenenenue rpada. DneMeHTs rpadoB U CIOCOOBI P, T
nx 3aganusa. ['eomerpumueckoe  3aganue  u| KoHTposibHas
n3omoppusm rpadoB. Kpurepuil ImIaHapHOCTH. pabora.
[Tyt u ksl B rpadax. CymectBoBaHue MpocThiX|[I[pomMexxyTouHas
U DSJEMEHTapHBIX myTeil. KpuTuueckue mnyTu B| aTTecranus mo
HarpyxeHHblx rpadax. IlocTpoeHume KpaTdyalmx| TpeaMeTy

I'padbr

nyreil.  CeszHocTh  rpadoB.  TpansuTtuBHOE
3aMbIKaHue Tpada u ero BeraucieHue. JepeBbs u ux
cBoiicTBa. O06X0/1bI IEpEeBbEB U UX NPUMEHEHHE.

Knaccudukanus mukinoB B rpadax. Lukmasr Ditnepa
u I'amunpTOHA. [TepeGopHsbie AJITOPUTMBI
MMOCTPOEHUS IIUKJIOB. Teopema Ditnepa.
JlocTatoyHOE yCIIOBHE CYLIECTBOBAaHUS IUKIIOB
lamunerona. Cymmbl 1MKIOB W rpados.
DyHIaMEHTAIIBHOE MHOECTBO LUKJIOB.
[TocTpoenue GpyHIaMEHTAIBHBIX MHOXKECTB IIUKJIOB.
Xpomaruyeckoe uucno rpada. Teopema Kénwura.
Kputnueckne rpadel. CBoiicTBa KPUTHUECKHX
rpadoB. BHyTpeHHE W BHEIIHE YCTOHYMBBIE
MHO)KeCTBa BeplIuH rpada. YUucna BHYTpeHHEW u
BHELIHEU YCTOMYUBOCTH. Snpa rpada.
CymecTBoBaHuE anep HEOPUEHTHUPOBAHHBIX
rpadoB. Snapa opueHTHpOBaHHBIX TIpadoB. bazbl
rpacdoB. CeTu U UX 3JIeMEHTHI. TPaHCIIOPTHBIE CETH.
ITorokn B cersix. Teopema O BeaMYMHE IIOTOKA B
cetu. [lonnele motoku. CeueHns ceTell U UX CBA3b
co 3HAYECHUEM MaKCUMaJIbHOT'O IIOTOKa.
MunumanbHble cedeHus. [lepebopHble anropuTMbI
HaxXOXJCHUS MHMHHMAaJbHBIX ceueHui. Bennuumna
IIOTOKA B CeTH. Teopema O BEJIMYMHE ITIOTOKA B CETH.
[locTpoeHne MaKCUMaJIbHBIX M TOJHBIX MOTOKOB.




‘CyH_[eCTBOBaHI/Ie MaKCHUMAaJIbHBIX IIOTOKOB. ‘

2.3.2 3aHATHSA CEMUHAPCKOI'0 THIA.
3anamus cemunapcko2o muna npu u3yyeHuu OAHHOU OUCYUNIUHBL He NPeOdyCMOMPEHbl

2.3.3 JlabopaTopHbIe 3aHSITHS.

®opma
Ne Hauvenoanne HaumeHnoBaHue 1a00paTopHBIX padoT TEeKyILIero
pasaena (TeMbl) KOHTPOIR
1 2 3 4
MHOKECTEA I Bripaxkenne MHOXkeCTB ¢ momonibio nuarpamm Benna u | K,T
1 TEOPETUKO - MHOKECTBEHHBIX KOMOMHAaLUi. Penenue
OTOOpaKECHHS . .
YpaBHEHUH C MHOXECTBAMH,
OrnpeneneHne HMCTUHHOCTHBIX 3HadeHWil Jsornueckux | KT
dopmyn ¢ kBantopamu. CocTaBieHHE NPEIUKATHBIX
) DieMeHTapHas dbopmyn. OcoOEHHOCTH pAaclo3HABaHUS HCTUHHOCTH
" | noruka dopmyn ¢ wummumkanusmMu. Otpumanue  GOpMyIL.
[IpaBuiia 3aMeH KBAaHTOPOB MPHU OTPHUIIAHUU (OPMYIL.
DKBUBAJICHTHOCTH (POPMYJT
Pemenne kKOMOMHATOpHBIX 3amady ¢ ucnoib3oBaHuem | K, T
3. | KomOunaTtopuka . .
COUYETaHWM U pa3MelIeHUH.
4. Pemienue 3a1a4 ¢ NOMOIIBIO MPaBUJIa YMHOKEHUS. K, T
5 Merton BerBieHui. Pemienue 3amad Ha onaHokpatHoe | K, T
pazOueHue.
6 Meton BeTBIeHUN. Pemenne 3aqa4 Ha MHOTOKpaTHOE K, T
pa30ueHNe Ha CIIy4au.
Pacno3naBaHue CBOMCTB OTHOILIEHUN HA MHOXKECTBAX K,T
7. | OTHOLIEHUA . ’
YHCEJI, CJIOB, YACTOBBIX (DYHKIIHIA.
OTHOIIEHUS SKBUBAJIEHTHOCTH. AHAIN3 MOIIHOCTEHN K, T
8. pa30MeHMi U KJTaCCOB B OTHOILLIEHUSX
HKBHBAJIEHTHOCTH.
9. OtHowenus nopsaka. [Tapamerpudeckue otHomenusi. | KT
[Toctpoenue Ttabnuir uctuHHOCTH nJsi  Jormueckux | KT
11. | Anrebpa JIOTUKU ¢bynkuuit  IIpencraBnenue ¢GyHKuMid  dopmynamu.
[TpeoOpa3oBanust popmy
Jloka3zaTenbcTBo SKBUBAJIEHTHOCTH ¢dopmyn. | K,T
12. [Toctpoenue pasznoxeHnit pyHKUIUN O MEPEMEHHBIM U
CAH® ¢pynkuuit
[IpencraBnenue noruueckux ¢GyHkuuii opmynamu vHayg | K,T
13 3aJJaHHBIMU CUCTeMaMH (PYHKUIUN anreOpbl TOTUKU
[Toctpoenue popmyii, Beipaxaromux GyHKIUU Yepe3
(GYHKIIMH 33JaHHBIX KJIACCOB
14 IToctpoenne MuHUManbHBIX JIH® ¢ nmomonisio | K, T
HKBUBAJICHTHBIX MTPE0OPa30BaHUI M TeOMETPHUECKH.
CaoiicTBa CHEIHAaJIbHBIX KJIaCCOB bynkmui. | K,T
15. OnpeneneHue MOIIHOCTEN  CHENMAIBHBIX  KJIACCOB
byHKIMMA
16. | Tpader  cern [ToctpoeHne TpaH3UTUBHBIX 3aMblkaHui  rpados. | K,T
[TpencraBienue rpadoB B BUJE CIIUCKOB U TaOJIUIL.
17. [ToacuéT yncna Hen30MopHBIX paclIupeHuil rpados K, T
18. [Toxcyer yncna n30MOp(HHBIX U CBS3HBIX IpadoB. KT




2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX PaldoT (IIPOEKTOB)
Hanucanue KypcoBbIX pabOT NP U3y4E€HUH JaHHOM TUCLMIIIMHBI HE IPEAYCMOTPEHO

2.4 IlepeyeHb yueOHO-METOAUYECKOr0 o0ecnevyeH sl JJIA CAMOCTOSATEILHOH padoThI
00y4YaIIUXCS M0 JUCHHILINHE (MOYJII0)
[lepeueHs yueOHO-METOANIECKOTO 00ECTICUCHUS TUCITUTUINHBI 110

Ne Bun CPC BBITTOJTHCHUIO CAMOCTOSITEIIBHONW PabOThI
1 2 3
1 N3yuenue 1. Kocrenko K.M. Dnements! guckperHoit matematuku. Kpacnonap:
teopernueckoro  |KyoI'Y (6a3oBsriii yueonuk. Bepcus 2015 r. [Ipeacrasnena B
marepuaa anekTpoHHoM BuJe B cucteme Moodle: http://moodle.kubsu.ru/).

2. lesenes FO.I1. duckpernas marematuka, Jlans, 2008, 592 c.
(mpencrasiieHa B 31eKTpoHHOM OnbmnoTeke Kyol'y .
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=437).
3. KomsutoB B.U. Kypc muckperHoii matemaruku. Jlans, 2011, 208
c. (mpexcraBieHa B A1eKTpoHHoU Onbanoreke Kyol'Y.

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

2 Pemenue 3amau COOpHMK THIBBIX 3aJla4 J1a0OPATOPHBIX 3aHATUN MO JUCKPETHOU
1a00paTOPHBIX MareMaTuke ¥ MareMmaTtmdeckoi Joruke, (Bepcus 2017 .
3aHATHH [lpencraBiena B dIeKTpoHHOM Buae B cucteme Moodle:

http://moodle.kubsu.ru/)

Y4eOHO-MeTOINYeCKHe MaTepHalibl Ul CaMOCTOSTENBHONW PabOThl OOYYaIOUIMXCS W3
YHCiIa MHBAIK/IOB U JIMI C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3710poBbst (OB3) npenocTasistoTcs
B (hopMax, aJaTUPOBAHHBIX K OTPAHUYEHUSIM UX 3/JOPOBbS U BOCIIPUITHS HH(DOpMALIUU:

JUi nu1 ¢ HapyIIEHUSMH 3pEHUS:

— B lleyaTHOW (hopme yBeIMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B ¢popMe ayauodaiina,

— B reyatHo (opme Ha si3bike bpaitns.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUig au1 ¢ HapyIIeHUsIMH OIIOPHO-JBUTAaTEIbHOTO almapara:

— B TIle4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA,

— B ¢popMme ayaunodaiina.

JlaHHBINA TepeyeHb MOXeT OBbITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTa
o0ydJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

B nmpouecce 00ydeHHs MCHOIB3YIOTCS TEXHOJOTHUH JIMYHOCTHO-OPHEHTUPOBAHHOIO
0o0y4yeHHs, a TaKKe MOCTPOCHHUS MHIUBUAYAJIbHBIX 00pa3oBaTelbHBIX TpaekTopuil. OO0yueHue
HaIpaBlieHO Ha (OpMHUpOBaHHE HABBIKOB aHAJIM3a MOCTAHOBOK 3a/lad, aKTyajJu3allud CHUCTEM
3HaHMM, OTHOCSIIMXCS K 3a/1a4aM, COCTABJICHUE U aHAIU3 IJIaHa PELICHHUs], pealln3alus peleHus
3agad. CocTaBlieHHE 3JIEKTPOHHOTO clioBaps (yHIaMEHTAIbHBIX HHBAPHUAHTOB H3y4aeMBbIX
paszenoB AUCHUILUIMHBI (KOMOMHATOpUKa, Teopus rpados). CocTaBieHUE 3JIEKTPOHHOTO CIOBAPS
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(dbyHIaMEHTAIbHBIX HMHBapUAaHTOB HW3Y4YaeMbIX pa3/eioB AUCHMILUIUHBL (T€OpUs aBTOMAaTOB
pekypcuBHble (QyHKIMH, cucreMbl Ilocra). Cxema omnucaHus TOHATHS (MHBapUAHTA)

TEPMHHOJIOTMYECKOrO CIIOBaps pasaena u3ydaeMod aucuuiuHbl. «llonstue» — «CBa3b ¢
IpYyrMMHM  HOHATHAMM», «CBoiicTBa» ,«BapuaHTsl UCIIOJIBb30BaHu», «CTpyKTypay,
«3HAYUMOCTB.

B cootBerctBuu ¢ tpeboanusmu OI'OC B mporpaMma IUCHHUILIUHBI MPEIyCMaTPUBAET
UCIOJIb30BaHUE B Y4eOHOM IIpolecce CIEAYILMX 00pa30BaTelIbHbIE TEXHOJOTHH: YTEHHE
JEKIMA C HWCIOJb30BAHUEM MYJIBTUMEIUWHBIX TEXHOJOTMHA; METOJ MallblX Tpymm, pa3zdop
IIPAKTUYECKUX 3a7a49 U KEHCOB.

[Tpu 0OyueHnH UCTIONB3YIOTCS CIEAYIOIINE 00pa30BaTEeIbHbIE TEXHOJIOTHH:

— TexHonoruss KOMMYHHKAaTHBHOTO OOyueHHMs — HampaBieHa Ha (OpMHUpPOBaHUE
KOMMYHHKATHBHON KOMIIETEHTHOCTH CTYJCHTOB, KOTOpas sIBIsETCS 0a30BOM, HEOOXOIUMOM ISt
aZlalTalliy K COBPEMEHHBIM YCIIOBUSAM MEXKKYJIbTYPHOU KOMMYHHMKALUH.

— TexHomnorus pa3zHo-ypoBHEBOTO (IuddepeHIMpoBaHHOT0) 00yYeHUsT — MpeArojaract
OCYILIECTBJICHUE I103HABATEIbHON JIEATENbHOCTU CTYJIEHTOB C Y4YETOM MX HHJIMBUIYaIbHBIX
CHOCOOHOCTEHM, BO3MOXKHOCTEH M HMHTEPECOB, MOOLIPSAS UX PEaTU30BbIBATH CBOH TBOpPYECKUMN
noreHuuan. Co3JlaHue M HCIOJIb30BAHUE JMArHOCTUYECKUX TECTOB SIBISIETCS HEOThEMIIEMOM
YaCThIO JAHHOW TEXHOJIOTHH.

— TexHonoruss MOIYJIBHOIO OOy4eHUS — IpelycMaTpuBaeT JeleHHe COJep KaHus
JUCHUTUTMHBL HA JOCTaTOYHO AaBTOHOMHBIE pa3ieibl (MOAYNH), MHTETPHUPOBAHHBIE B OOIIMIA
KypC.

— MHudopmannoHHo-koMMyHuKanuoHHbele TexHonorun (MKT) - pacmupsitor pamku
00pa30BaTeNbHOTO MpOIiEcca, MOBBIINIAs €ro MPAKTHYECKYI HalpaBiIE€HHOCTh, CHOCOOCTBYIOT
UHTCHCU(UKAILIMM CaMOCTOSATEIbHOM padOThl y4yallMXCsl M IOBBILIEHUIO I103HaBaTEIbHOM
aktuBHOCTH. B pamkax VKT BeienstoTcs 2 Buaa TEXHOJIOTHI:

— TexHONOTHSI WCHOJB30BAHUS KOMIBIOTEPHBIX MHPOTpaMM — MO3BOJSIET 3(h(HEKTUBHO
JIOTIOJIHUTD IIpo1iecc 00yUeHHUs A3bIKY Ha BCEX YPOBHSX.
— IHTEepHET-TEXHOJOrMM — MPEAOCTaBIAIOT IIUPOKUE BO3MOXKHOCTU JUIA  IIOMCKA

uHpOpMaLuK, pa3padOTKA HAYYHBIX IPOCKTOB, BEICHHS HAYYHBIX UCCIICIOBAHMI.

— TexHonorusi MHAWBUAYAIN3alUN OOYYEHHsS] — TIOMOTAET pPEANN30BHIBATH JIMYHOCTHO-
OPUEHTHUPOBAHHBI TOAXOJl, YYUThIBas WHIUBHIyaJbHbIE OCOOEHHOCTM M MOTPeOHOCTH
yyalmxcs.

— [IlpoexkTHast TexHOJIOTUS — OpPUEHTUPOBAHA Ha MOJEIMPOBAHHUE COLMAIBHOTO
B3aMMOJICHCTBUS ydYalllUXCsl C IEJIbI0 pelIeHUs 3a/layd, KOTOopas OIpenensieTcss B paMKax
npodecCHOHATBHON MOATOTOBKH, BBILAEISSA Ty WIM HHYIO IPEIMETHYIO 00J1aCTh.

— TexHonorust oOy4yeHUs B COTPYIHUYECTBE — peaIM3yeT HJICI0 B3aUMHOIO OOy4YeHHS,
OCYIIECTBIISII KaK WHAMBHIYalbHYIO, TaK W KOJUICKTHBHYIO OTBETCTBEHHOCTh 3a pEIICHHE
yueOHBIX 3a7au.

— MHrpoBas TeXHOJIOTUSI — MO3BOJIAET PAa3BUBATh HABBIKM PACCMOTPEHHs psla BO3MOXKHBIX
CIOCO0O0B pelIeHUsT MPOoOIIeM, aKTUBU3UPYS MBIIUICHHUE CTYIACHTOB W PACKPHIBasl JTMYHOCTHBIN
HNOTEHIMAJ Ka)KJJ0r0 yJarerocs.

— TexHonorust pa3sBUTHS KPUTHUYECKOTO MBIIIJIEHUS — CIOCOOCTBYET (HOPMHUPOBAHUIO
Pa3HOCTOPOHHEH JIMYHOCTH, CIIOCOOHOW KPUTHUYECKH OTHOCUTHCS K HHGPOpMaIlUU, YMEHHIO
0oTOMpaTh HH(OPMALIHIO [T PELICHNS TOCTABICHHON 3a/1auu.

KommuiekcHoe wHcronb30BaHHE B y4E€OHOM IMpOLIECCE€ BCEX BBIIIEHA3BaHHBIX TEXHOJIOTUN
CTUMYJIUPYIOT JUYHOCTHYIO, HMHTEUIEKTYaJbHYI0 AaKTHUBHOCTb, pPa3BUBAIOT I[O3HABATEJIbHbIC
MPOIIECCHI, CIMOCOOCTBYIOT (OPMHPOBAHUIO KOMIIETCHIIMH, KOTOPBIMH JOJKEH 00J1a/1aTh
Oyaymuii CieluanucT.

OcCHOBHBIE BU/IbI HHTEPAKTUBHBIX 00pa30BaTEBHBIX TEXHOJIOTUI BKIIFOYAIOT B CEOSI:

— paboTa B MalbIX rpynmnax (KOMaHe) - COBMECTHasl AESITEIbHOCTb CTYAEHTOB B IpyIIIe
0]l PYKOBOJICTBOM JIMJIE€pa, HAIlpaBJICHHAs Ha pEIIeHHue oOuiei 3agauu MmyTéM TBOPYECKOTO
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CIIOKEHHSI Pe3y/IbTaTOB MHIMBUYaIbHONW pabOThI YJIEHOB KOMAH/IbI C JAE€JIEHUEM MOJIHOMOYHUI U
OTBETCTBEHHOCTH;

— MPOEKTHAsI TEXHOJIOTHS - WHAUBHyabHAS WM KOJUIEKTUBHAS JEATEILHOCTD IO 0TOODY,
pacnpeesIeHUI0 U CUCTEMAaTU3allii MaTepuana 1o ONpPEeJeIEHHON TeMe, B pe3ysibTaTe KOTOPOi
COCTaBJISIETCS POCKT;

— aHajM3 KOHKPETHBIX CUTYyalld - aHaJu3 peajbHBIX MPOOJIEMHBIX CUTYalluil, UMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00JaCTH NPO(ECCHOHATBHONW NEATEIHHOCTH, M TMOUCK BapHUAHTOB
JYYIIUX PELICHUI;

— pa3BUTHE KPUTHUYECKOTO MBIIIJICHUS — 0Opa3oBaTelbHAs J1€ATEIbHOCTh, HANpPaBICHHAS
HA Pa3BUTHE y CTYJIEHTOB pPa3yMHOro, pe(eKCHBHOIO MBIIUICHHS, CIOCOOHOTO BBIIBUHYTH
HOBBIE UJIEU U YBUJIETH HOBbIE BO3MOKHOCTH.

[Tonxom pa3dopa KOHKPETHBIX 3aJa4 W CUTyallMd IIMPOKO HCIIOJIB3YeTCs Kak
npenojaBaTesieM, Tak U CTYJEHTaMH BO BpeMs JIeKIUH, JaOOpaTOpHBIX 3aHITUNA W aHAu3a
pe3yJIbTaTOB CAMOCTOSITENbHOW paboThl. DTO OOYCIOBICHO TEM, YTO TPU HCCICAOBAHHHU H
pelIeHNN KaK[IO0M KOHKPETHOHM 3aJaud HMMEeTCs, KaK MPaBHJIO, HECKOJIbKO METO/AOB, a 3TO
TpeOyeT pa3dopa 1 OLEHKH IeJI0NH COBOKYITHOCTH KOHKPETHBIX CHUTYaIlHH.

KOJIMYECTBO
Cemect Hcnoab3yemble HHTEPAKTUBHbIE
Buj zansarus HHTEPAKTHBHbI
p o0pa3oBaTe/ibHbIE TEXHOJIOTHH
X 4aCOB
[IpakTrueckue 3aHATUA B pexumMax
JI, JIP B3aUMOJCHCTBUS «IIPENOAABaTElb — CTYACHT» HU 32
«CTYJIEHT — CTYJICHT)»
Hroro 32

Temsbl, 3a1aHust U BOMPOCH JUISI CAMOCTOSITENIbHOW pabOTHl MPHU3BaHBI CHOPMUPOBATH
HaBbIKM IOWUCKAa HMH(OpPMAIMM, YMEHHUS CaMOCTOSTEIbHO PpACIIUPSTh U YIIyOJIATh 3HAHMS,
MIOJTy9YECHHBIE B XO/I€ JICKIIMOHHBIX U MPAKTHYECKUX 3aHATHH.

ITonxox pa3dopa KOHKPETHBIX CHUTyallMH IIMPOKO HCHOJB3YETCS Kak MpernoaaBaTeseM,
TaK ¥ CTyJ€HTaMH TpH TIPOBEJICHUN aHATTN3a PE3yJIbTATOB CAMOCTOSTEILHON paOOTHI.

JUis A1l ¢ OrpaHHMYEHHBIMH BO3MOXKHOCTSMHU 3/10pOBbSI IIPEIYCMOTPEHA OpraHMu3alus
KOHCYJIbTAIMH C UCIIOJIb30BAaHMEM DIIEKTPOHHON TIOYTHI.

Jist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B leyaTHOU (popme yBeTMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JUiist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTra:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUis a1l ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/10pPOBBSI IIPEIYCMOTPEHA OpraHMU3alus
KOHCYJIbTAIM C UCIIOJIb30BAaHHEM DJICKTPOHHOH ITOYTHI.

JlaHHBIN TepeyeHb MOXeT OBbITh KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHIE€HTA
oOydJaronuxcs.

4, OIIeHO‘IHI)Ie H METOAUIECCKUE MaTEpHUAJIbI

4.1 OueHo4yHBbIe CpeIcTBa /Jisi TEKYyHIero KOHTPOJS  YyCIeBaeMOCTH U
NMPOMEKYTOYHOM aTTeCTAIMH.

OneHouHbIe CpeACTBa MpeIHA3HAYeHBbl NAJISi KOHTPOJS M OLEHKH 00pa30BaTeIbHBIX
JOCTIDKCHUH OOydYaroImuXxcsi, OCBOMBIIUX TMPOTpaMMy YYeOHOW JUCIUIUIMHBI «HA3BaHHUE
JUACLUIUTUHBDY.
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O1eHOYHBIE CPEJCTBA BKIIIOYACT KOHTPOJIbHBIC MATEPHAIIbI Ui MPOBEACHUS TEKYIIero
KOHTPOJIsI B OpME TECTOBBIX 33aJJaHUI 1 MPOMEKYTOUHOM aTTecTaluu B opMe BOIMPOCOB H
3aJJaHUN K DK3aMEHY U 3a4eTy.

OneHouHbIC CpEACTBA JUIsi WHBAJIWAOB M JIUI[ C OTPAHUYCHHBIMU BO3MOXHOCTSMU

3JI0POBbSI BEIOMPAIOTCS C YUETOM MX UHIAWBUAYAIBHBIX MICUXO(DU3NICCKUX OCOOCHHOCTEH.

— Tpu HEOOXOJUMOCTH WHBAIHMIAM U JIMIAM C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH
3JI0POBBS ITPEIOCTABIISICTCS IOTIOJIHUTEILHOE BPEMsI JIJIsl TIOATOTOBKU OTBETA HA DK3aMEHCE;

— MIPU MPOBEICHUU MPOIEYPHI OIICHUBAHUS PE3yJIbTATOB 00YUEHUS WHBAIUOB U JIUII C
OTrPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbBSI TPEIYCMATPUBACTCS MCIIOJIb30BaHUE TEXHUYCCKIX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYATHHBIMA OCOOCHHOCTSIMU;

— TIpU HEOOXOUMOCTH ISl 00YYArOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBBSI
U UWHBAJIUAOB TMpOLEAypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHS 10 AWCIMILIUHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Ipouienypa oreHUBaHUsI pe3yIbTaTOB OOYYCHUS WHBAIUIOB U JIUIl C OTPAHUYCHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBbsI 10 JTUCHUIUIMHE (MOIYJIO) MpEIyCMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OrPAHUYCHHSIM HMX 3J0POBbS M BOCIPHUSATHUS
uHpopMmanuu:

JUtst 11 ¢ HApYIICHUSIMHA 3PCHUS:

— B [1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JIJist U1 ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TEPeYCHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaroumxcs.

Kon HaumenoBanne
Kourponupyembie .
KOHTPOJIUPYEMOit OLICHOYHOT'O CPEJICTBa
Ne i/ pa3nensl (TeMBbl) v
x KOMIIETCHIIUH Tekyrmnit [pomexyToUHast
JACUUIUTHHBI
(w1 ee yacTn) KOHTPOJIb aTTecTalys
YK-2 (VK-1.1 KoHTponbHbIH
1 MHoxecTBa (06.015 A)) onpos JononHaurensHbII
OTOOpaKeHUs OHK-Z'LA §§06.015 Tposepxa /13 BOIIPOC Ha YK3aMEHE
YK-2 ((06.015 .
KonTtpomsHbIit o
A)) JlononHutenbHbII
2 OnemMeHTapHas JIOTHKa onpoc
OIIK-1 (OITK- Tposepka /13 BOIIPOC Ha HK3aMEHE
1.3 (40.011 A)) | POBeP
VYK-2 (UOTIK- KoHTponbHbIii Bolpoc Ha SK3aMeHe
3 Kom6 1.2 (06.016 A) onpoc 1-6 ga auu 3auéra 1-
OMOMHATOpHKA OIK-1 (OTK- | Iposepxa /I3 .
1.3 (40.011 A)) KomnokBrym
YK-2 (VK-1.2 KoHTpobHbIi
Bormpoc Ha 5k3ameHe
4 0 (06.015 A)) orpoc 7-10
THOMICHHA OMK-1 (OMK- | Tposepxa /I3 S 3 3.5
1.4 (06.001 A)) KosutoxBuym 8
Bormpoc Ha 5x3ameHe
5 Anrebpa J0TrUKH VK-2 ((06.001 Onpoc 11-21
A)) &1a G-
3azauu 3a4yéra 6--9
YK-2 ((06.001
A)) KoHTposnbHbIii Bomnpoc Ha sk3amene
6 I'pader u cetn OIK-1 (OIIK- orpoc 22-36
1.4 (06.001 A), ITposepka /13 3amaun 3auéra 10-12
OIIK-1.5 (40.001
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A)

IMoka3aTeu, KPpUTEPUHU U HIKAJIA OLEHKH C(POPMHPOBAHHBIX
KOMIIeTeHIH i

CootBercTBe IOPOTOBOMY VPOBHK) OCBOCHHUS KOMIIETCHIIHM
IUIAHUPYEMBIM pe3ysibTaTaM OOy4YeHUS U KPUTEPUAM HUX OLICHUBAHUS
(OLIEHKA: y1I0BJIETBOPUTEJIBHO /32aYTEHO

OIIK-1 CnocofeH NpPUMEHSATh €CTECTBEHHO-HAYYHbIe W OOIIeHMH:KeHepHble 3HAHUs,
METOIbl MATEeMATHYeCKOr0 AHAJIM3a H MOJEJUPOBAHUS, TEOPETHYECKOr0 Hu
IKCNEPUMEHTAIBHOIO HCCJIeI0BAHUS B MPOdecCHOHAIbHOI 1esiTeIbHOCTH

3HATH

YMmerh

Baanernb

OIIK-1.1 (06.015 A) TexHuueckas MNOIACPKKA IPOLECCOB  CO3IAAHUS
(Momupukanmu) wu  compoBoxiaeHus MC, aBTOMATH3WPYIOUIMX  3aJa4u
OpraHU3alMOHHOTO YIPABICHHS U OU3HEC-TIPOLIECCHI

NOIIK-1.2 (06.016 A) VYmpasineuue mnpoekramu B obmactu MT Ha ocHOBe
MOJYYCHHBIX IUTAHOB TIPOCKTOB B YCIOBHSAX, KOT/Ia TMPOEKT HE BBIXOIHUT 3a
npeJIeibl YTBEPKICHHBIX MTapaMeTPOB

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

OIIK-1.4 (06.001 A) IlIpoBeneHue HaYYHO-UCCIEIOBATEILCKUX U OIBITHO-
KOHCTPYKTOPCKHX Pa3pa0dOTOK MO OTACIHHBIM pa3zeiiaM TeMbl
OIIK-1.5 (40.001 A) TIlIpoBereHue Hay4IHO-HUCCIACIOBATEIBCKMX M  OIBITHO-
KOHCTPYKTOPCKHX Pa3pa0OTOK MO OTACIHHBIM pa3zeiiaM TeMbl

Coorserctere 0A30BOMY __ YPOBHI0  OCBOEHHS  KOMIIETEHIIMH IJIAHUPYEMBIM
pe3yabTataM 00yYEeHHUs U KPUTEPUSAM MX OICHUBAHUs (OI[EHKA: XOPOLIO /3aYTEeHO):

OIIK-1 CnocoGeH mNpUMEHSITh €CTeCTBEHHO-HAYYHble W OOIIEHHKeHepHble 3HAHUS,
METO/Ibl MaTeMaTHYeCKOIr0 AaHaJIu3a W MOJAeJHPOBAHMA, TeOPETHYECKOro u
IKCIEPUMEHTAIBHOI0 HCCJIeJOBAHUS B NPOQecCHOHAIbHOI 1eATeJbHOCTH

3HaTh

YMmernb

Biaagern

OIIK-1.1 (06.015 A) TexHuueckass MOJAEPKKA TPOIECCOB  CO3AAHUSL
(Mmogudukanmu) u  compoBokaeHuss UMC, aBTomarusupyoomux — 3agadu
OpraHU3alMOHHOTO YIIPABICHUS U OU3HEC-TIPOLIECCHI

HOIIK-1.2 (06.016 A) VYmupasnenue mnpoekramu B obmactu WT Ha ocHoBe
MOJYYEHHBIX IUIAHOB TPOEKTOB B YCIOBMAX, KOT/Ia IMPOEKT HE BBIXOJHUT 3a
IpeeIbl yTBEPKICHHBIX TapaMeTPOB

OIIK-1.3 (40.011 A) TIlIpoBeneHHe Hay4HO-UCCIACIOBATEIBCKMX M  OIBITHO-
KOHCTPYKTOPCKUX Pa3pabOTOK MO OTAEIBHBIM pa3zeiiaM TEMbI
Pa3paboTka 1 0TJIajiIka MPOrpaMMHOTO KOIa

OIIK-1.4 (06.001 A) IIpoBeneHue Hay4IHO-HUCCIEAOBATEIBCKUX U OMBITHO-
KOHCTPYKTOPCKUX Pa3pabOTOK MO OTACIBHBIM pa3zieiiaM TEMbI
OIIK-1.5 (40.001 A) TIlIpoBeneHne Hay4HO-UCCIACIOBATEIBCKHX M  OIBITHO-
KOHCTPYKTOPCKUX pa3pabdOTOK MO OTIEIBbHBIM pa3zeiiaM TeMbI
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CootBercTBe HPOJABHMHYTOMY VPOBHIQO OCBOEHHUS KOMIETEHIMH IJIaHUPYEMbIM
pe3ysbTataM 00yYeHHUS M KPUTCPHUSIM UX OI[CHUBAHUS (OIICHKA: OTJIMYHO /3aYTEHO):

OIIK-1 CnocoGeH NpPUMEHSITh €CTECTBEHHO-HAYYHble W OOIIEHMHKeHepHble 3HaHUS,
MeTOAbl MATeMATHYECKOr0 aHAJIM3a M MOJeJHPOBAHMS, TEOPETHYECKOr0 U
IKCNEPUMEHTAIBHOI0 HCCIIeJOBAHUS B NPOQecCHOHAIBbHOI e TeJbHOCTH

3Hath OIIK-1.1 (06.015 A) Texuuueckas IMOIJAEPKKA IPOIECCOB  CO3JaHUSL

(Mogudukanmu) wu  compoBokaeHuss HMC, aBTOMaTH3MpYyROIIUX  3a7add
OpPraHU3aI[IOHHOTO YIIPABIIEHUS U OU3HEC-TIPOLIECCHI

HOIIK-1.2 (06.016 A) VYmupasnenue mnpoekramu B obOmactu WT Ha ocHoBe
MOJIyYEHHBIX IIJIJAHOB TPOEKTOB B YCIOBUSAX, KOTJa MPOEKT HE BBIXOIUT 3a
npezenbl yTBEPKICHHBIX TapaMeTpOB

YmMerhb OIIK-1.3 (40.011 A) IlIpoBeneHue Hay4HO-UCCIACAOBATECIBCKMX M OIBITHO-
KOHCTPYKTOPCKHX Pa3pabOTOK 10 OTAEIBHBIM pa3zeiiaM TEMbI
Pa3paboTka 1 0T/1a/1Ka IPOTPaMMHOTO KO/1a

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

4.1 ®oHJA OLIEHOYHBIX CPEACTB /Il MPOBeIeHNs TeKYIero KOHTPOJIS.
3ayeTHO-IK3aMeHAIIMOHHbIE MAaTepPHAJIbI [IJI1 TPOMEKYTOUYHON  aTTecTAlUH

(3x3amen/3aver) OIIK-1

COucoK THUIOBBIX 3a/IaHUM WTOTOBOM M MPOMEXKYTOYHOM aTTeCTallud MPaKTUYECKHUX
yMeHHi 1 HaBBIKOB B | cemectpe. /st momydenus 3auéra TpedyeTrcs MpeICTaBUTh PelIeHHe BCeX

WHIUBUIYAJIbHBIX 3a7a4. MITOroBasi OlleHKa «3a4T€HO» BBICTABIISIETCS MPU YCJIOBHH YCIEUTHOTO

pemenus Bcex 10 TuMoBbIX 3a1a4. Pemenune kaxmoit 3agauu onennBaercs B 6amnax: 0, 0.25, 05.,

0.75, 1. 3amaua cumTaeTcsl PEIICHHOM, €CIM OHA OIleHMBaeTcs B He MeHee 4yem (.75 Gasuios.

3anmaun, pemieHrue KOTOpbix olieHeHo B (.5 Oamna MOXHO pemiaTh 0€3 pelieHus aHaJOTHYHON

3a/1a4M 3aHOBO. 3aJ]aul C MEHbIIIEH OLIEHKOW PElIaloTCsl 3aHOBO.

[Tpumep 3auétHoro 3ananus B | cemectpe
1. a p B < u4MCNO CMMBOAOB B O, MEHbLUMX CUMMETPUYHO PACMO/IONKEHHbIX CUMBO/IOB, PABHO

YMCTY CUMBOJIOB B [3, MEHBLUMX CUMMETPUYHO PACMONOMKEHHbBIX CUMBOJIOB.

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

3. CKOANbKO cyLlecTByeT Tpoek cnos (a, 3, y), TakMX uTo B oL 5 CMMBONIOB BXOAAT MO 3 pasa, 2
CMMBOAA BXOAAT N0 4 pasa u 4 cMmBo/1a — No 04HOMY pasy; B B 3 cumBona 13 oL BXxoaAT no 3
pasa, 2 CMMBOAA M3 0L BXOAAT N0 7 pa3 U 3 CMMBOAA He U3 oL BXOAAT No 2 pasa; B y BxoaaT 3
CMMBO/IA U3 oL M He U3 B no 3 pasa, 2 cMMBOIA M3 B M He U3 oL 7 pas U eLLé TPM CUMBOAIA HE U3 oL
“ He 13 3 no 3 pasa.

N

4. Wmeetca 5 BUAOB NOAAPKOB B KOAMYECTBAX 25 pa3HbIX NOAAaPKOB KaXKAoro Tuna. 2 yenoseka
BbIOMPAOT NOJAPKM, TaK YTO NepBbl 6epéT oT 14 00 16 pasHbIX NOAAPKOB BCEX TUMNOB, @ BTOPO
oT 15 no 17 nogapkos He 6osiee, Yem No 7 NOAAPKOB KaxK40ro Tmna,

5. Wmeetca 4 BuAa KHAT N0 9 KHUI ¢ HOMepamMm 1-9 B Kaxaom Tvne. 3 YesioBeka Habupatot no 7
KHUT, TaK 4TOObl POBHO Y ABYX YeNOBEK He 6bIN0 2 06 MX TUMOB KHWUT; POBHO Y ABYX YeNOBEK
6b1K 2 06LLMX HOMEPA KHUT; POBHO Y [IBYX YeN0BeK 6b1/10 3 06LMX HOMEPA KHUT.

6. MunumusupoBaTh reomerpuuecku f=0111101111111101

7. Berpasuts (X, v X_Z) — (X, + X,) ) 4epe3 dynkuuun @1 = 01001000 u @2 = 11110111
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8. Momnocts MHOKecTBa QyHKIHH ((To W TI)MSN(L\ T1))) U (SN((M\(( Tow T1)\L)))
9. Iomna mu cuctema (SN T1) U (L\ (T10S)) U(M\(T11n S))

CHnucoK TUMOBBIX 33JJaHU UTOTOBOM U MPOMEKYTOYHOM aTTECTallMU TPAKTHYECKUX
ymeHwuii 1 HaBBIKOB BO |l cemectpe. [l momyuenus 3a4€ra TpeOyeTcst MPeICTaBUTh PEIICHUE
BCEX MHAMBUYATbHBIX 3a/1a4. ITOroBas OllEHKA «3a4TE€HO» BBICTABIISICTCA MPU YCIOBUU
yCIeNmHOro penieHns Becex 10 THMoBbIX 3a1ad. Pemenne ka0l 3a1a4u OleHUBaeTCs B Oaiax:
0, 0.25, 05., 0.75, 1. 3agaua cuyuTaercs pelIeHHOM, €CJIM OHA OlICHUBaeTCsl B HE MeHee yeM 0.75
6autoB. 3aauu, penieHne KOTOphIX oreHeHo B 0.5 Oana MOKHO pemath 0e3 pereHus
AQHAJIOTMYHOM 3a/1a4y 3aHOBO. 3a/1a4d C MEHBIIEH OLIEHKOW PEIIaloTCs 3aHOBO.

IIpu BbINOTHEHNH JIAOOPATOPHBIX PadoT NPeAyCMOTPEHO U3YUeHHS CJIeYIOINX BOIPOCOB
e BripaxkxeHHe MHOKECTB C IIOMOILBIO JuarpamMMm BeHHa U TE€OpETUKO - MHOXKECTBEHHBIX
KOMOHMHAIIHI;
e OmnpeneneHre UCTUHHOCTHBIX 3HAYCHHUH JTOTMUYECKUX (POPMYIT C KBAHTOPAMHU.
CocraBieHue npeIuKaTHbIX (OPMYIL.
W3ydeHue CBOMCTB OTHOILIIEHUI HA MHOXKECTBE;
[TocTpoeHue u aHau3 OTHOIICHUN B PA3IMYHBIX O0JACTAX NEATEIHHOCTH;
W3ydeHne CBOMCTB OTHOILICHUH SKBUBAJICHTHOCTH U MOPSAIKA;
[TocTpoenue TabauI ICTUHHOCTH JIJIs IOTUYECKUX (DYHKIUH.
[IpencraBnenue GyHKUUN HopMynaMu;
Jloka3arenbCcTBO SKBUBAJICHTHOCTH (GOPMYIL;
[Toctpoenue paznoxennii pyHkuuid no nepemenHbiM 1 CAH® Gpynkimii;
[IpencraBienue orndeckux QyHKIU GpopMmynamMu HaJl 3aJlaHHBIMU CHCTEMaMHU
byHKIMI anreOpbl JIOTHKY;
[Toctpoenue munumanbHbIX [JH® ¢ moMoIibp0 3KBUBaICHTHBIX MPe00pa30BaHMUiA;
[TocTpoeHue mpencTaBiIeHU MOHOTOHHBIX (DYHKIIMIA;
Jlo onpenenenrs MOHOTOHHBIX (DYHKIIU;
Omnpenenenre UCTUHHOCTHBIX 3HAYCHUHN JIOTUYECKUX (POPMYIT C KBAHTOPAMHU.
CocraBieHue NpeAUKaTHBIX (GOpPMYIL.
W3y4eHne CBOMCTB OTHOLLIEHUI Ha MHOXKECTBE;
[TocTpoeHue u aHanKU3 OTHOIIEHUH B Pa3IMYHBIX 00IACTIX AESATEIbHOCTH;
AHanu3 OTHOIIEHUI YKBUBAJICHTHOCTH U MOPAJIKA;
[TocTpoenue TabaMIl MCTUHHOCTH JUISl IOTHUECKUX (DYHKIIMH.
[IpencraBienue pyHkuuil GopmMynamu;
JlokazaTenbCcTBO SKBUBAJIEHTHOCTH (OPMYIT;
[Toctpoenue paznoxenuit Gpynkuuit no nepemeHHsM 1 CIIH® ¢pynxnui;
[TpencraBnenue poruueckux GyHKIUN GopMyaamMu HaJl 3aJaHHBIMU CUCTEMaMU
GbyHKLUH anreOphl JOTUKH;
o Tloctpoenne munuManbHbIX JJH® ¢ moMoImIbi0 SKBUBAIIEHTHRIX TPEOOpa3OBaHUM;

e BripaxkxeHHe MHOKECTB C IOMOILBIO TuarpaMM BeHHa 1 TEOPETUKO - MHOKECTBEHHBIX
KOMOHMHAIIHIL;

Pemenue 3a1au Ha IpUMEHEHNE MTPaBUIJIa YMHOKECHHUS;

Pemenue 3a1a4 ¢ MOMOUIBIO TPaBUIIA CIIOKEHMUS,

Pemenne kOMOMHATOPHBIX 3a71a4 C UCIIOJIB30BAHUEM COUYETAaHUHN U pa3MEIICHUH;
[IpencraBnenue rpadoB B BHIE CIIUCKOB U TaOJIHIL;

[TocTpoeHue TpaH3UTUBHBIX 3aMbIKaHHUM rpados;

[Toncuer uncna n30MOp(HBIX U CBA3HBIX IrpadoB;

Omnpenenenue nzoMophusma U miaHapHOCTU IpadoB;

15



IlepeueHsb NpUMePHBIX KOHTPOJIbHBIX BOMPOCOB K MPOMEKYTOYHBIM ATTECTAIUAM U
IK3aMeHaM M0 Y4eOHOM TN CIUIINHE
1. KomOunaTtopHbI€ IpaBuia.
Pa3memenus.
CoueraHusl.
Pa30uenus MHOKECTB Ha YaCTH.
Dopmyiia BKIIFOUEHUN — UCKITFOYEHHUM.
Metonsl nepedopa. [lepexon ¢ Bo3BpaTom.
OtHomenus. [IpeacraBpnenue u onepanyy Hal OTHOIIICHUSIMH.
CBoiicTBa OMHAPHBIX OTHOIIICHUH HA MHOXECTBE.
OTHOIIEHNUS S5KBUBAJICHTHOCTH.
0. OTHoueHus NopsAKa.
11. ®.A.JI. CyiiecTBEHHOCTb IEPEMEHHBIX.
12. ®opmyibl. DKBUBAJIEHTHOCTH (OPMYI.
13. Teopema o 3ameHe paBHBIX. COOTHOIICHHS SKBUBAJICHTHOCTH.
14. Paznoxxenue ¢ai 1o nepeMeHHBIM.
15. Munumansusie JJHO.
16. 'eomeTprdeckass HHTEpHpeTays MUHUMaIbHBIX JIHD
17. MakcumManbHbIe KOHBIOHKITUU U UX CBOUCTBA.
18. DxBuBaneHTHbIe MpeodpazoBanus JHD.
19. Ionubie cucteMsl GyHknmiA. Teopema peayKIny.
20. Knacc M.
21. Jlemma 0 HEMOHOTOHHOH (PYHKIIHH.
22. Cnoco6s! 3aganus rpados. M3zomopdusm rpados.
23. Henmanapuocts rpadoB Ksz u As.
24. Kputepuii TulaHapHOCTH rpadoB.
25. Iyt u nukIiel B rpadax.
26. TpaH3uTUBHOE 3aMbIKaHHE TpadoB.
27. JlepeBbsi 1 UX CBOWCTBA.
28. Iuxuner Ditnepa. Teopema Diinepa (HEOOXOAUMOCTB).
29. Iuxier Dinepa (I0CTaTOYHOCTB ).
30. Hukis! 'amunbroHa. [lepeOopHbIi anroputm.
31. locTaTo4HO€ yCIOBHE CYIIECTBOBAHUS ITUKIOB | aMIIIbTOHA.
32. Cymmbl rpadoB.
33. dynaamMeHTaIbHOE CEMEHCTBO IUKIIOB (IOCTPOCHHE).
34. dynnaMeHTaIbHOE CEMENCTBO UKIIOB (I0KA3aTENbCTBO (YHIAMEHTAIBHOCTH )
35. Snpa rpados.
36. Xpomatuueckoe uncio rpadoB. Kpurepuit 2-XxpoMaTHyHOCTH.

HBOoo~No~WN

4.2 ®oHJ OLIEHOYHBIX CPEACTB /IS IPOBEACHUS MPOMEKYTOYHOM ATTeCTAIUM.

[Tpencrasien B @OC yueOHOM AUCIUITIIMHBI.

OneHoYHbIE CpeAcTBa Ui MHBAJIWJOB U JIAI C OTPAaHUYEHHBIMH BO3MOYKHOCTSMH 3J0POBBS
BBIOMPAIOTCS C YUETOM MX UHIUBUAYAIBHBIX MCUXO(PU3NIECKUX OCOOCHHOCTEH.

npy HEOOXOAMMOCTH HHBAIUAAM M JIMIIAM C OTPaHMYEHHBIMH BO3MOXKHOCTSMH 30pPOBBS
IIPEOCTABIIAECTCA JOMOJHUTEIIBHOE BPEMS JJIs IOArOTOBKH OTBETA HA DK3aMEHE;

IpU TMPOBEACHUU TMPOLEAYpPhl OLEHUBAHUS pPE3yJbTAaTOB OOyYEHHUS HWHBAJIUAOB U JUI[ C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3J0POBbS IIPEAYyCMATPUBACTCS UCIOJIIB30BAHUE TEXHUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C UX UHIUBUIYaTbHBIMU OCOOCHHOCTSIMU,
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OpU HEOoOXOAMMOCTH Jisi OOYy4aroIIMXCsl C OrPaHMYEHHBIMM BO3MOXKHOCTSMH 3710POBbS U
UHBAJIUAOB TMpoIefypa OLEHUBAHUA pe3yIbTaTOB OOY4YEHHs M0 JUCIHHUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO HTAIIOB.

[Tpouenypa oleHUBaHUS pE3yJIbTAaTOB OOYYEHMsS] MHBAJIUJOB M JIUI C OIPAHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0pPOBbsI 110 JUCHMIUIMHE (MOXYJIO) MperyCcMaTpUBaeT IpeloCTaBICHUE
uHpopmanuu B (opMax, aZANTUPOBAHHBIX K OTPAHMYCHHUSIM HX 3J0POBbS U BOCIPHUATHUS
nHpopmanuu:

Jist U1 ¢ HapyIIEHUSIMH 3pCHHS:

B [IeYaTHOH (pOpMe yBEITUUYEHHBIM IIPUPTOM,

B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

JUist a1 ¢ HapyIIeHUsIMU CiTyXa:

B IIEYaTHOU (opme,

B (hopMe 3IEKTPOHHOr0 JJOKYMEHTA.

Jlis i1 ¢ HapyIIeHUsIMM OIIOPHO-/IBUTaTENILHOTO arapara:

B Ie4aTHOU opme,

B (hopMe IIEKTPOHHOTO JOKYMEHTA.

JlaHHBI mepeyeHb MOXET ObITh KOHKPETH3HMpPOBaH B 3aBUCUMOCTH OT KOHTHHIEHTa
o0yyJarouuxcs.

Kpumepuu nonyuenun umoz2068020 3k3amena no npeomemy

HtoroBasi olLeHKa 10 MNPEIMETY BBICTABISAETCS B CiIydae IIOJIYYEHHUsS BEpPHBIX OTBETOB Ha
IIOCTaBJIEHHBIE BOIIPOCHI, a TAKXKE B LIEJIOM BEPHOI'O PEIICHUS MPEAJIOKEHHBIX KaueCTBEHHBIX
3aza4. OTBET Ha BOMNPOC B COCTAaBE OWJIETa CUMTAETCA IPABWIBHBIM €CJIM, €CJIM OH BKJIIOYAECT
BEPHOE OINpeAEIeHUE BCEX HEOOXOAUMBIX MOHATUH, TOYHbIE (HOPMYIMPOBKHM OCHOBHBIX
pe3ysnbTaToB  (aHAJIUTUYECKHE  YTBEPXKJEHUS), 3HAHUM  CTPYKTYpbl  JOKa3aTEJbCTB
(o6ocHOBaHMIf), a TaKKe YMEHHE CaMOCTOSATENILHOIO M3JIOKEHMs J0Ka3aTenbcTB. Kpurepun
OLICHKMA OTBETa OIEHKAa Ha + (BEpHBIA MOJHBIA OTBEeT) WM +/- (B IIEIOM BEPHBIH OTBET,
CoJepXKallMil HEJOCTaTKH, KOTOpble OBLIM YCTpaHEHbl B MNPHCYTCTBUM Ipenojamarens). B
OCTaJIbHBIX CIIy4yasix

(pe3yabTaT NPOBEPKU — WM -/+, a TAKXKEe +/-, €CJIN CTYAECHT UCIIBITHIBAET TPYIHOCTH C MTOJHBIM
OTBETOM C TIOMOIIBIO TPETIOIABATES).

IlepeyeHb NPUMEPHBIX KOHTPOJIbHBIX 32JaHUH K MPOMEKYTOUYHBIM ATTECTAIUAM IO
yueOHOH TMCHMIINHE

CHOMCcOK TUMOBBIX 33JJaHUN UTOTOBOM U TPOMEKYTOUHOM aTTECTAIlMU MPAKTUYECKUX YMEHUH U
HaBBIKOB B | ceMecTpe. MiTorosas oreHka «3auTeHO » BBICTABIIACTCS MPU YCIOBUH YCIIEIITHOTO
pemenus Bcex 10 TUMOBBIX 3a7a4. Pemenne kaxxaon 3agaun orieHnBaercs B 6amnax: 0, 0.25, 05.,
0.75, 1. 3amaya cuntaercs perieHHoM, €ciii OHa OlleHUBaeTcs B He MeHee ueM (.75 6aios.
3anaum, pemeHue KOTOpbIX oieHeHo B 0.5 6anna MOXKHO /10 peniaTh. 3a1auu ¢ MEHbIIEH
OIICHKOM PEIIar0TCsl 3aHOBO B HOBOM MTOCTAHOBKE.

IIpumepHbIe 3a1a4u AJIs1 IPOMEKYTOUHOI0 KOJJIOKBHYMa 1o npeamery (I cemectp)

1 papuanTt

1. CKOJIBKO CYIIECTBYET CITOCOOOB ISl TPEX YEIIOBEK B3ATH 1O 18 KHUT u3 KHUT 60
HAauMEHOBAHMM, TaK 4TO:

a. Y mepBOro 4eyioBeKa Mo 2 KHUTH 2-X BUJIOB, 10 4 KHUTU 3-X BUJIOB, 110 OJJHOW KHHUIE 2-X
BU/JIOB;

b. ¥V Broporo denoBeka o 1 kaure 4-x BUIOB IEPBOTO YEIOBEKA, M0 3 KHUTH IBYX BUJIOB,
KOTOPBIX HET y NIEPBOT0, U IO | KHUTE TaKUX BUIOB KOTOPHIX HET Y IIEPBOTO.

C. Y TpeTbero 4eiaoBeKa o 2 KHUTH 2-X BUAOB IIEPBOIO HO HE BTOPOTO YEJIOBEKA, O | KHHTE
4eTBIPEX BUAOB BTOPOT0, HO HE IIEPBOT0O YEJIOBEKA U €Il IIATH BUA0B, KOTOPBIX HET Y IIEPBOIO U
BTOPOTO IO 2 KHUTH.
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2. ImeroTcst mojapku 4 TUMOB B KOJMYECTBAX M0 25 pa3HBIX MOJAAPKOB KaXI0TO THUIIA.

JIBa yenoBeka OepyT MoapKu, Tak 4TO y OJHOTO OT 12 10 15 mogapkoB, HE MEHEE, YeM 10 JIBa
noJapKa Kaxa0ro Bujaa. Y JIpyroro uesnoBeka 18 momapkoB Bcex BUIOB, He Oosee yeM 1o 9
MOIAPKOB KaXJ0T0 BHUJIA.

3. NUmeetcs 4 tumna mapos 1o 9 mapoB ¢ HomepaMu 1-9 B KaXa0M THUIIE.
Tpu denoBeka BHIOMPAIOT 1O 7 MIAPOB, TaK YTO

d. POBHO y JIBYX Y€JIOBEK 2 OOIIMX THIIA IAPOB;

b. poBHO y nBYX uenoBek 3 00IIMX HOMEpA MIAPOB

C. PpOBHO y JIBYX 4elioBeK | oOmiuii Homep 11apos.
2 BApHAHT
1. CKOJIBKO CYIIECTBYET CIOCOOOB ISl TPEX YEIOBEK B3ATh 10 18 KHUT 13 KHUT 80
HaMEHOBaHUM, TaK 4TO:
a. Y mepBoro yesnioBeka 1o 1 kHure 3-X BUJIOB, 110 3 KHUTH 3-X BUJIOB, 110 JBE€ KHUTU 3-X
BUJIOB;
b. ¥V Broporo uenoBeka o 1 kaure 2-x BUAOB IIEPBOTO YEIOBEKA, M0 3 KHUTH BYX BUJIOB,
KOTOPBIX HET Y IEPBOTO, U 1O 2 KHUTH JAPYTUX BUJIOB KOTOPHIX HET Y IMIEPBOTO.
C. Y TpeTbero ueiaoBeKa 1o 3 KHUTH 2-X BUAOB IIEPBOI'O HO HE BTOPOT'O YEJIOBEKa, 10 1 KHUre
YETHIPEX BUOB KHUT BTOPOTO, HO HE TMIEPBOI0 YEJIOBEKA U €I YEThIPEX BUIOB, KOTOPHIX HET Y
MIEPBOT0 ¥ BTOPOI'O IO 2 KHUTH.

2. Imerotcst mogapku 4 THIOB B KoJMdecTBax 1Mo 30 pa3HbIX MMOJapKOB KAXKIOTO THUIIA.

JIBa yenoBeka 6epyT MoJIapKu, Tak 4TO y 0JHOTO OT 13 10 16 nmogapkoB, HE MEHEE, YeM IO JIBa
noJapka Ka)10ro Bujaa. Y JIpyroro uesnoBeka 17 moaapkoB BceX BUIOB, HE Oosiee ueM 1o 9
MOJIAPKOB KaXJI0TO BUJA.

3. Umeercs 4 tTuna mapos 1o 9 mapoB ¢ HoMepamu 1-9 B Kax10M THIIE.
Tpu yenoBeka BBIOMPAIOT 1O 7 MIAPOB, TaK YTO

d. poBHO y IBYX Yes0BeK 2 OOIIMX THIIA IIAPOB;

€. POBHO Y JIByX YeJOBEK 3 OOILIMX THIA IIapOB

f. poBHO y JBYX uesioBek 2 OOIIMX HOMEpa MIapOB.

IIpumepbl TUNOBBIX 33/1a4, MpeAJIaraeMbIX JJIsl CAMOCTOSITE/ILHOTO pellleHusl
Tema KomOunaropunka
IIpocTbie 3a1a4u HA NPABUJIO YMHOMXKEHHS.
1. CxonbKo CymIecTByeT CriocoO0B cAaTh MO 6 KapT YETHIPEM UTPOKAM U3 KOJIOJBI B 36
KapT?
2. CKOJBKO CYyIIECTBYET CIIOCOOOB ISl 4-X YENOBEK CAATh MO 6 KapT KaxkKIAOMY, TaK UTOOBI y
KaXXJIOTO BCE KapThl OBUTH OJTHOM MacTu?
3. CKOJBKO CYIIECTBYET Pa3NUYHBIX CIIOCOOOB CaTh MO AECATh KapT ABYM UTPOKaM, €CIIH Y
MEePBOTO UTPOKA KapThl 2-X MACTEH MO MATh KapT KaXKJIO0W MAacTH, a y BTOPOTO UTPOKA
KapThl ABYX JAPYTUX MacTel B KolndecTBax 4 KapThl MJIIICH MacTh U 6 KapT cTapiien
Mactu?
4. CKOJBKO CYIIECTBYET Pa3UYHbBIX CJIOB JUIMHEI 10 B TaTHHCKOM asdaBUTE, COAECPKAIINX
5 pa3HbIX OYKB 1O /1Ba paza?
5. CKOJBKO CYIIECTBYET CITIOCOOOB pachpeeuTh 16 pa3HbIX KHUT cpeln 4-X 4eTOBeK, TaK
YTOOBI KaXKIBIA B35UT TIO YETHIPE Pa3HBIX KHUTHU?
6. CKOJBKO CyIIECTBYET CIIOCOOOB pacmlpeeNuTh 16 pa3HbIX KHUT cpelr 4-X 4elIoBeK TakK,
9TOOBI JIBA YEJIOBEKA B3SUIH 110 5 KHUT U JIBA YEIOBEKA B3SA/IM IO 3 KHUTH?
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10.

11.

12.

13.

14.

15.

16.

17.

CKOJIBKO CYITIECTBYET CIIOCOOOB paclpeeuTh 12 opydeHH cpeu 6 4enoBeK, Tak
4TOOBI K&KAOMY YEJIOBEKY JI0CTAIOCh POBHO 2 TIOPYYEHHUS M BCE MOPYyUEHUS ObLTH
pacrpeieneHbl?

CKOJIBKO CYIIECTBYET IBOUYHBIX MAaTpHI] pa3Mepa N X N, B KOTOPBIX B Ka)KJOW CTPOKE U
KaX/IOM CTOJIOLIe MIMEETCs] POBHO OZIHA eAnHuIa?

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 CHMBOJIAa BCTPEYAOTCs 110 3 pasa, elie JIBa CUMBOJIa BCTPEUYaroTCA 110 5
pa3. CiioBo 3 comepuT 2 CHMBOJIa U3 o 10 4 pa3a u emie 6 CHMBOJIOB (HE U3 ¢.) TIO
OJIHOMY pazy?

CKOJIBKO CYIIECTBYET CIIOCOOOB paclpe/leIuTh UTPYIIKH 16 BUIOB (HEOrpaHUYEHHOE
YHCIIO0 UTPYIIEK KaXI0TO BHJIA) CPEIH 7 YEIOBEK, TaK YTOOBI 2 YeIoBeKa B3sJIH 110 3
pa3HbIX UIPYLIKH, 2 YEJIOBEKA B3SUIM 10 5 pa3HbIX UTPYLIEK, 3 4eJIOBEKa B3sUIM 110 7
pa3HbIX UrpyHieK?

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

CKOJIBKO CYIIECTBYET CIIOCOOOB COCTAaBUTh paclnucaHue 3aHATuil u3 18 nap, no 3 napsl B
JIeHb, TaK 4YTOObI B pacMCaHuU ObLIO 3 mapbl MaTEMaTUKH, 4 Tapbl — SKOHOMUKH, 5 1ap
— uH(opMaTHKH, 2 napbl — UICTOPUH U 4 mapbl CTaTUCTUKU?

Cpenu 24 yenoBek pacnpeaenstorcs § pa3HbIX MOPYUYEHUN TaK, YTO KaX/10€ MOpyUYEHHE
BBIMOJHSIOT 2 yenoBeka. CKOJIbKO BO3MOXKHO KOMOMHAIIHI?

Cpenu 40 yenoBek pacnpenenstorcs § pa3HbIX MOPYUYEHUH, TaK YTO 2 IOPYYEHUS
BBINOJIHAIOT 10 3 4eJI0BeKa, 3 NOPYUYEHUs BBIIOJIHSIOT 110 2 YeJI0BeKa U 3 MOpydeHust
BBINOJHAIOT 10 4 yenoBeka. CKOJBKO CYIIECTBYET KOMOMHALIMM, B KOTOPBIX KaXIbIil
YeJIOBEK BBIMOJIHAET HE 60Jiee OJJHOr0 MOPYUYEHHUS M KOI'J1a KaXK/Iblii 4EIOBEK BBIITOJIHACT
000 YHCITIO MTOPYICHUN?

B nocnenosarenbHO MPOBOAUMBIX 5 COPEBHOBAHMSIX IO OHOMY BHUy CIIOPTa IPHUHSLIO
yaactue 60 yenoBek. CKOIBKO CYIIECTBYET CITIOCOOOB OMpPEIeTIeHUS
NIOCJIE0BATENBHOCTH TPOEK MPU3EPOB?

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
BCTpeyaroTcs 1o 4 paza u emé 4 HoBble OYKBBI — 110 2 pa3a, B Y BcTpeuaroTcs 2 OyKBbI U3
o 1 He u3 3 o 2 pa3a, | 6ykBa u3 § U He U3 oL BcTpeyaeTcs 7 pas, a OcTalbHbIEe 5 OYKB
BCTPEYAIOTCS TOJIBKO B Y IIO OJHOMY pa3zy?

IIpocTbie 3a1aun HA pa30ueHne MHOKECTBA 00bEKTOB HA YACTH

1.

2.

CKOJIBKO CYILECTBYET CHOCOOOB COCTaBJIEHHUS CJOBa JUIMHBI 12, COCTaBJIEHHOTO C
HCIIOJIb30BaHUEM 5 pa3HbIX OYKB?

CKoJbKO CcyliecTBYeT crioco0oB pacripenesnenus 40 pasHbIX KHUT cpeliu 4 4eloBeK, Tak,
YTOOBI KXKBIM B3sUT OT 8 710 12 KHUT U BCE KHUTH ObUTH PO3/IaHbI?

CKOJIBKO CYIIECTBYET CIOcOo00B pactipenesnenus: 60 coTpyJHUKOB IO TPeM OT/eNaM, TakK
YTOOBI B K&XKJIOM OKa3ajoch He MeHee 16 yenoBek?

CKOJIBKO CYIIECTBYET CIOcO00B BbIOOpa 16 pa3HbIX KHUT, €CIIM UMEIOTcs KHUTH 20
BUOB 110 20 pa3HBIX HAMMEHOBAHHHA KaXKI0TO BHJIA, TAK YTOOBI B BEIOOPKHU COIEPIKAIH
KHHUTH POBHO 5 BUI0B?

CKOJIBKO CYIIECTBYET CIIOCOOOB BbIOOpa 8 MOPYUEHUH, €CITM UMEIOTCA 25 MOpYyUEHU N
tuna |, 25 nopyuennit Tuna 1, 30 nopy4ennit Tuna Il u 30 nopyuenuii Tuna 1V, tak
YTOOBI B BEIOOPKE ObUIH MPEICTaBICHBI IOPYUEHUS BCEX YETHIPEX THUIIOB?

CKOJIBKO CYIIECTBYET CIIOCO0O0B pactpeiesnienus: 16 TOKyMEHTOB M0 5 HyMEpPOBaHHBIM
markam, TaK 9TOOBI B K101 Tarke ObI10 He OoJiee 2 Uik He MeHee 5 TOKYMEHTOB?
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7. CKOJIBKO CYIIECTBYET CIIOCOO0B pazmauun 12 kapT urpoky (13 Kojoasl B 36 Kapr), Tak,
4TOOBI OHH OBLIM TPEX pa3HBIX MAcCTEn?

8. CKOJIBKO CylIeCTBYeT crmoco0oB pazmaun 10 kapT UTPOKY U3 KOJIObI B 36 KapT, TaK
4T00BI OHH OBUIH 6 Pa3HBIX BETHMYUH?

9. CKOJIBKO CYIIECTBYET CIIOCOOOB 3amucu cjaoBa u3 16 OykB, Tak YTOOBI B HEM
COJePKAIOCh 5 pa3HBIX OYKB?

10. CkompKo cyiiecTByeT crioco0oB cocTaBieHus ciaoBa u3 20 OykB, Tak YTOOBI B HEM OBLIO
MOPOBHY BXOXK/ICHUH ITACHBIX M COTJIACHBIX OYKB, U UMEJIOCh 5 Pa3HBIX COTJIACHBIX U 4
pa3HBIX TJIACHBIX OYKBBI ?

IIpocTbie 3a1a4M HA MOCJIEA0BAaTEIbHOE MHOTOKPATHOE Pa30MeHne MHOKeCTB Ha YaCTH

1. Ckonbko cymiecTByeT crioco0oB Ul ABYX YEJIOBEK B3ATh 110 8 UTPYIIEK BCEX YEThIpEX
BUJIOB, €CJIM UMeeTCsl 15 HaMMEHOBaHUM WIpPYIIEK NEPBOro BuAa, 18 HauMeHOBaHU
UTPYIIEK BTOPOTO BUAa, 20 HAMMEHOBAHUI UTPYILIEK TPETHEro BUIA, 25 HAMMEHOBAHU I
UTpYIIEK YETBEPTOro BUAA, TAK YTOOBI OHU HE UMENN OOLIUX UTrpylIeK?

2. Hwmerorcst urpymku 6 BuaoB 1o 10 pa3HbIX Urpyliek Kaxaoro Buaa. CKOJIBKO
CYIIECTBYET CIIOCOOOB IS 2-X YEIIOBEK B3ATh 10 7 UTPYIIEK, TAK YTOOBI y HUX ObUIH
UTPYLIKH 3-X OOLIMX BUIOB?

3. HNmeercs 4 knacca JOKYMEHTOB 110 12 TOKYMEHTOB B KakJ0M Kinacce. CKOIBKO
CYLIECTBYET CIIOCOOOB I TPEX YEJIOBEK B3ATh 110 6 TOKYMEHTOB, TaK YTOOBI Y HUX
OBLIM TOKYMEHTBI U3 TPEX 00IIMX KJIacCOB?

4. ]JlBa Urpoka paccTaBysIOT Ha IIaXMaTHOM jocke 1o § nemek. CKOJIbKO CYLECTBYET
CIOCO0O0B PacCTaHOBKH, IIPU KOTOPHIX POBHO B YETHIPEX CTOJIONAX OyIyT pa3MeIICHbI
HEIKU 000UX UTPOKOB?

5. CKOJBKO CYyLIECTBYET CIIOCOOOB JUIsl IIECTH YEIOBEK B3ATh 10 4 TOKYMEHTA pa3HbIX
BUJIOB, €CJIM CYLIECTBYET § BUJIOB JOKYMEHTOB, 110 2 (3, 4) pa3HbIX JOKYMEHTa Ka)kJJ0r0
BUja?

6. CkoJbKO CylecTByeT cliocoOOB pa3farh IO 8 KapT JBYM UTPOKAM TakK, YTOOBI y HUX
ObUT0 3 00IIMX BETUYMHBI KapT?

7. CKOJBKO CyIIECTBYET CLIOCOOOB COCTABUTh TPOUKY CIIOB JUIMHBI 9, KaXk/1ble JBa U3
KOTOPBIX COJEpKaT pOBHO 4 001muX OyKBbI?

8. CKOJBKO CyIIeCTBYET CLIOCOOOB JUIsl TPEX YEJIOBEK BHIOPATh 1O 6 pa3HbIX MOAAPKOB U3
40 BUJI0OB MOJAPKOB, TaK YTOOBI Y ABYX M3 HUX OBLIO 2 OOIIMX BUAA MMOJAPKOB U €IIE Y
JIBYX ObUTO 3 00IIUX BHJIA TTOJAPKOB?

9. CKOJBKO CyIIeCTBYET ClIOCOOOB COCTABUTH MPOTPaMMy COPEBHOBAHUI 110 6 BHIaM
CIOpTa, MPOBOJUMBIX B T€UEHHUE O JHEW, TaK YTO KaXbIi I€Hb NIOCIEA0BATEIBHO
IPOBOJSITCS] COPEBHOBAHUS MO TPEM pa3HbIM BHUIaM CIOPTA U IO JIBYM BUAAM
COpPEBHOBAaHMS MPOBOJAATCS B TEUEHUE 2 JHEM, 110 IBYM BUJaM — B T€UEHUE 3 JHEN U enlé
M0 IByM BHJIaM — B TeueHue 4 nHei?

10.

IIpumepbl THIOBBIX 3a/1a4, PeJIaraeMbIX JAJIsl CAMOCTOSITEIbHOIO peleHus!

Tema I'pa¢nr

OnpenenuTb, CKOIbKO CYIIECTBYET:

1. pa3IMYHBIX 1€PEBbEB C BEpIIMHAMH 81 ,..., a6,

2. HeU30MOP(HBIX JEpeBbEB C 7 BEpIIMHAMU, KOTOpbIE HE COJEpKaT BEPILIHUH CTEIEHU
Ooumple 3;

3. Hen30oMOpP(HBIX IepeBbEB ¢ 8§ U 9 BEpIIMHAMH.

4. nepeBbeB ¢ 9 BepIIMHAMMU, HE COJIEPIKAIIMX FIEMEHTAPHBIX MyTeH JIHHbI OOJIbIIE 5.

5. CKOJNBKO CyHIECTBYET HEOPHEHTHPOBAHHBIX CBS3HBIX TpadoB ¢ 6 BepmmHamu u 10
peGpamu?

6. CKOJIBKO CyIIEeCTBYyeT HEM30MOP(HBIX CBSI3HBIX TpadoB 0e3 merens ¢ 12 BepmmHamMu U 18
pE€Opamu, coiepiKaluMu 2 YeThIPEXYTroIbHUKA?

7. CKOJBKO CylIeCTBYET HEM30MOpGHBIX rpagoBc 4 BepmHMHaMH U S5 peOpamu?
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8. CKoJIbKO CcyIIecTByeT HEeM30MOP(HBIX rpadoB ¢ 5 BepmMHAMU U 7  pedpamu, KOTOpPHIE HE
coJiepKaT BEpUIMH CTereHu oounplie 37
9. CKOJIBKO CYIIECTBYET HEH30MOP(HBIX CBA3HBIX rpadoB ¢ 9 BepmmHamu u 14 pebpamu Oex
BEpILUH CTENEeHU 47
10. CkomapKo CyIIecTByeT HellJIaHAPHBIX HEM30MOp(HBIX TpadoB c:
a. 6 epmmHamu U 10 pebpamu?
b. 9 Bepumnaamu u 12 pebpamu, He UMEIOLIUX ETEb?
c. 10 Bepmmuaamu u 16 p€opamu, 6e3 coceTHUX BEPIIUH CTEHEHU 57
d. 9 Bepmunamu u 18 pédpamu 6€3 mosHbIX moArpados ¢ 4 BepinHaAMK?
[lepeyeHb NPUMEPHBIX KOHTPOJIbHBIX BOIPOCOB K MPOMEKYTOUYHBIM ATTECTAIUAM U
IK3aMeHaM 10 Y4eOHOM TN CIUIINHE
37. MOITHOCTH MHOKECTB.
38. Orobpaxenus. O6paTHbIe OTOOPAKECHUSI.
39. Ornomenus. [IpeacraBienue u onepanuu HaJl OTHOLICHUSMH.
40. CpoiicTBa OMHAPHBIX OTHOIIICHWH HA MHOXECTBE.
41. OTHOIIEHUS YKBUBAJICHTHOCTH.
42. OTHOIICHUS TIOPSJIKA.
43. ®.A.JI. CymecTBeHHOCTD MTEPEMEHHBIX.
44. ®opmynbl. DKBUBAJIIEHTHOCTH (DOPMYIL.
45. Teopema 0 3aMeHe paBHbIX. COOTHOIICHUS] IKBUBAJICHTHOCTH.
46. Paznoxenue dhaj 1o nepeMeHHbBIM.
47. Munumanesubie JTHO.
48. 'eomeTpuyecKas HHTEpIIpETaus MUHUMaIbHBIX JIHD
49. MakcuMaJIbHbIE KOHBIOHKITUH M UX CBOWCTBA.
50. DkBuBasieHTHBIE MTpeodpazoBanus JHD.
51. Tlonubie cucteMbl pyHKIHA. Teopema peayKInH.
52. Knace M.
53. JleMMa 0 HEMOHOTOHHOM ()YHKIIHH.
54. O6pa3libl U UX IPUMEHEHHUS.
55. IIponyKiuu U BBIBOJBI.
56. MHO»XecTBa BHIBOJAUMBIX CJIOB U UX CBOWCTBA.
57. Beruncnumocts B cucremax [locra.
ConeprxaHue NPUMeEPHBIX KOHTPOJIbHBIX PadoT U 32 1aHMIl K MPOMEKYTOUHOI aTTecTalluu
Tema 1. D1eMeHTHI TEOPUHM MHOKECTB
1. HapucoBatb nuarpammy BeHHa famist 4eThIpeX MHOXKECTB M M300pa3uTh Ha He
MHOYECTBa!
a) (AA(Bu(C\D)) n((AuC)\D)U((AMB)\ (C\D));
b)( A\ BU(C n D))\ ((AuC)nD);
c) ((A\B) u(Cu(DnNA)U(A U (C\B));
dD\BuUC)N(C\D);
e)(B uC)ND)\(DNnA nC)u (B\A));
) AuUBUCUDNAU((CND)\(BNCnD))).
2. JlokaszaTh TOXJIeCTBA!
a) AuBnC)=(AuB)n(AuUC);
by An(BulC)=(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)uU (A nB);
) AnB=(AuB)\ (A\B)u (B\A));
3. Onpenenuth, B KaKUX CIydasX BEpPHBI PABEHCTBA:
a) A\(B\C)=A\ (C\B);
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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=(AnNnC)\(BNnC);

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

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

4. Jloka3zaTh CYETHOCTb CJICJYIOUIMX MHOXECTB, [I0Ka3aB PABHOMOIIHOCTh MHOYKECTBY
HATypaJIbHBIX YUCEIT:

a) MHOXXECTBAa KOHEYHBIX IMOJIMHOYKECTB CUETHOTO MHOXeCTBa A;

b) MHOXecTBa pallMOHANBHBIX YHCET,;

C) TOYeK Ha IUIOCKOCTH, MMEIOIIUX PalHOHAIbHBIC KOOPIMHATHI,

d) TpeyrosbHHKOB Ha IIOCKOCTH C BEpPIIMHAMHU, UMEIOIIMMH [IETOYHCICHHBIC KOOPAUHATHI,

€) KOHEYHBIX IMOCIICAOBATEILHOCTEI CHMBOJIOB JJATUHCKOTO andaBura.

Tema 2: Jlormyeckue onepauvu 1 KBAaHTOPbI.

1. Vkazarh CBOOOJHBIC M CBSI3aHHBIC BXOXKICHHS TMEPEMEHHBIX B CIEAYIOMUX (GopMmyrax,
COCTABJICHHBIX U3 MPEIUKATOB:

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);

¢) AX((AX) v B(X)) & (VzD(z,y) > IxC(Xy)));

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

2 . JIns Kakux HaTYpaJbHBIX 3HAYCHHUM MMEPEMEHHBIX X1 M X2 MPEIUKAT SBISETCS
WCTUHHBIM?

a) I Xx3(X1<X3 & X2<X3); Q) VX3 VXs (X1< X3 & X2< Xa);
b) VX3 (X1<X3 > X2< X3); h) VX3 VXs (X1< X3 > X2< Xa);
€) I Xa(X1<X3 & X2< X3); i)dXs AXs X1< X3 v X2< Xg);
d) VX3 3 Xa(Xa>X2 v X3 <X1); J)VXs VXa (X1> X3 & X2> X4);
) VX3 VX4 (X< X3 Vv X2< Xa); ) VX3 (X1< X3 v X3< X2)

g)VXs3dXs X1> X3 & X2> Xa); h)3axs VX4 X1> X3 & X2> X4);

3. 3ammcarh clenyromue MpeIoKeHUsT B BUJE BBIPAKEHUH, BBIICIHB IS ATOTO
nepBUYHbIe (0a30BbIe) MPEIUKATHI, UCHOJIb3Ys JOTUYECKHE CBA3KH U KBAHTOPBI:

A. Ilpu HarpeBaHuHU J1aBJICHUE Ta3a B 3aMKHYTOM COCYZE HapacTaer.

B. Bce netu n100sT MOpOXKEHOE.

C. Hexkotopsle m1011 HE 00T PUCKOBATH.

D. CymecTtBytoT npubopsl, HO3BOJISAIONINE BUAECTH B TEMHOTE.

E. Bce npucyrtcTByonue Ha BCTpede YBEPEHbI B BHITOJHOCTH 3aKJIFOYEHHOTO KOHTPAKTa.

3. 3ammcare clenyromue OnpeaeseHHs ¢ MTOMOIIBI0 CBOWCTB M OMHAPHBIX MPEIUKATOB,
JIOTMYECKUX CBA30K M KBaHTOPOB, HaIlpUMep:

“ PoTOp — 3TO Bpamaromascs 4acTb MalluHbI *° MOYKHO 3aIIACaTh B BUJIE

P(Xx) <  Bpamaercs (X) & 3 y(uacrp (X, y) & mammua (y))

A. VHBecTUIIMM — 3TO 3aTpaThl JEHEXHBIX CPEJCTB, HANpPaBJICHHbIE HA MOJCp)KaHUE U
paciiMpeHue Kanurana.

B. PedpuxepaTop — 3TO TpaHCHOPTHOE CPEACTBO, COJIEPIKAIEe XOIOJUIbHYIO YCTAaHOBKY,
B KOTOPOU IIEPEBO3UTCS I'PY3.

C. Bekcenrp — 3TO COCTaBJIEHHOE IO YCTaHOBIICHHOW 3aKOHOM Qopme Oe3ycloBHOE
NUCbMEHHOE J0JIr0BOE 00s13aTEIbCTBO, BBIAAHHOE BEKCEIeJaTeIeM BeKceseIepKaTelto.

D. IlnaBneHne — 3TO mpoliecc Mepexoia BELeCTBa U3 TBEPJOTO COCTOSHHUS B SKHUIKOE.

E. Axmus — 5310 1eHHas Oymara, Beiltyckaemas AQ, kKoTopas yAOCTOBEpseT MPaBO Ha
JIOJIIO B YCTaBHOM KalluTasle aKIMOHEPHOTO 00IIecTBa.

F. TemnoBo3 — 3TO MamuHa, MepeMeIIaoasics Mo peabcaM, HTPUBOAUMAs B JBH)KEHHUE
C TOMOIIBIO JBUTATEs] BHYTPEHHErO CrOpaHMS;

G. BcrpeuatoTcs m101, 3HAIONIME HECKOJIBKO S3bIKOB;
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H. B JloHmoHe >XMBET TOJIBKO OJMH YETOBEK, KOTOPBI MOXKET PEIIUTh ATy 3a/1a4y.
Tema 3: OTHOIIEHUA
. 1. Onpenenuth CBOMCTBA CIIEAYIONMX OTHOIICHHWH Ha MHOXecTBe N:

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

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

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

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

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

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

9 {(x,y)| ¥=y*}

h) {(x,y)| X sBAsieTcs uYeTHOM CTENEHBIO YUCaa Y};

i) {(X,Y)| mecaruunsie 3amucu X W Y He cojep:kar oomux uudp};

J)) {(X,y)| nnuHa gecaTHYHOI 3anmUcKH X OOJbILE JJIMHBI 3aITUCH Y};

k) {(X,y)| X 1 y uMerT COBIAJaONIKe MHOKECTBA POCTHIX JACTUTENICH | ;

) {(X,y)| X u y wumeror He MeHee K OOMIUX MPOCTHIX JCITUTENICH };

m) {(X,y)| X u y wumeror He Gonee K oOmuUX meauTeseii};

n) {(x,y) | Bcskas mudpa qecaTHUHOM 3anuck X OOJIbIle COOTBETCTBYIOIICH U(PBI 3aITHCH

vk
0) {(X,y)| cymma uudp AeCATHUHON 3aIUCH X HE MPEBOCXOAUT YABOCHHYIO CYyMMY LD
JICCATHYHOM 3amucu Y}

2. OnpeaeJuTh CBOICTBA CJEAYIOIIMX OTHOMIEHHH MeXIy (YHKIUSIMH Ha MHOKeCTBe
BelleCTBEHHbBIX YHCeJI:

a) {(f.9)| f(x)>g(x)}k by {(f.g)[ | f(x)-g(x)|<10}

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

e) {(f.g)] f(x)+g(x)=0} H{(f,g9)] fg(x)<0}

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

3. Jlokaszarh, 4TO CIEAyIOLINE OTHOIICHUS SBISIFOTCS OTHOIICHHUSMH OSKBHUBAJCHTHOCTH Ha
MHOKECTBE HaTypalbHbIX yucesl. OnpeaenuTs s HUX YHUCIO KJIACCOB SKBUBAJIEHTHOCTU U
KOJIMYECTBO 3JIEMEHTOB B KaXJI0M TaKOM KJIacce:

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

b) Xpy < konuyecTBa pa3HbIX HUGP B IECATUUHBIX 3aMUCIX YHUCE X U Y COBMAIAIOT;

C) XpYy < cymMmsbl u(p ABOUYHBIX 3aUCel X U Y PaBHBI,

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

€) XpY < 4YHUCIO HYyJIEH B JCCATUYHOMN 3aMMCH X PaBHO YMCITYy HYJEH B JECATHUHOU
3anucu Y,

f)Xpy < coBmagarT MaKCHMallbHBIC MIOKA3aTEN CTEMEHEH MPOCTHIX YUCEI, HA KOTOPBIC

HAIEJIO IETATCS X U Y,

g) XpY e uucia X M Y HMEKOT PABHOE YKHCIIO PA3HBIX HPOCTHIX JETUTEICH.

4.8. TlokazaTh, 4TO CIENyIOIIME OTHOIIEHUS SBISIOTCS OTHOIICHUSMHU SKBHUBAJIEHTHOCTH Ha
MHOKECTBE CJIOB B JIaTUHCKOM aidaBute. OnpenenuTh YHUCIO M MOIIHOCTH KJIaccoB
HKBUBAJIEHTHOCTHU:

a) apf < MHOXeCTBa pa3HbIX OYKB B 3alHCAX O U 3 COBMAIAIOT;
b) app < coBmamaroT cia0Ba, MOJTYYAIOMINECS U3 OL U [3 TTOCTIE yIaJeHHUs EPBBIX BXOXKIACHHUH
KaKJ10ii OYKBBI B HUX;
¢) apP < coBmamaroT CIIOBa, OJTyYaeMble U3 OL U B TIOCIIe yAaleHHs BCeX YETHBIX
BXOXKJICHUI
BCSIKOM OYKBBI B HUX;
d) app < coBmagarT KOTMUYECTBA BXOXKICHHI HANOOJIEE YaCTO BCTPEUYAFOIIUXCS OYKB B OL 1

B;
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e) apPf < COBMAAAIOT CIIOBA, NONyYaeMble U3 OL M B yIaleHHEM BCEX HETEPBBIX BXOXKICHHN
BCSAKOU
OYKBBI B HUX;
f) app < cioBa, nonyyaronyecs U3 o 1 B Mocie ynaJeHns: BCeX HENEePBBIX M HEMOCIESTHUX
BXOXKJICHUI
BCSIKOU OYKBBI B HUX, COBIIQ/IAIOT;
g) app < s CIOB O U 3 paBHBI MAKCUMYMbI PACCTOSIHUN M@Ky BXOXKICHUSIMH B KOXKI0€ U3
3TUX CJIOB IIap OJIMHAKOBBIX CUMBOJIOB;
h) app < it a u B;coBnanaT MHOKECTBA OYKB, OBTOPSIOIIUXCS B 3THX CJIOBaxX Ooiee
ABYX pas;
I) app < o u P COBHAAIOT C TOYHOCTHIO 0 BXOXKACHHH IITACHBIX OYKB;
j) app < KonmMyecTBa pa3HBIX INIACHBIX H COIJIACHBIX OYKB B O ¥ [3 paBHBI;
K) app < cioBa, nonyuaemble U3 o U 3 yJaJeHHUEM BCeX TPYII U3 0oJiee YeM OJHOU PSIoM
CTOSIIIIMX OJAMHAKOBBIX OYKB, COBIAIAIOT;
) app < coBmamaroT ciioBa, MojyyaeMble U3 O U [ yIaJeHHEM BCEX CHMBOJIOB, B KOTOPBIX
HapylaeTcs MOHOTOHHBIH (110 HECTPOroMy BO3pacTaHUIO OyKB) MOPSAI0K

cienoBaHus OyKB.
m) apP < uuciIo OYKB B 0. KOTOPBIM MPEANICCTBYET YSTHOE YUCIIO OTIMYHBIX OT HUX OYKB
paBHO unciTy OyKB B 3, KOTOPBIM MPENNIECTBYET YETHOE YHCIIO OTJIIMYHBIX OT HUX OYKB
Tema 4 : Aaredpa JJOTHKH

1. Haiitu ymnciio HaboOpoB, Ha KOTOPBIX 3aJaHHas PYHKIMS IPUHUMAET 3HaueHue, paBHoe 1.

a) X1+X2+. .. +Xn;

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

C) X1&X2vX2&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 GyHKIUHI 1Mo I' mTepeMeHHBIM:

a-) (x. —>(X:V x;&;v x»))yr:2;

b) X1 *)(;ﬁ;)v r:]-;

C) X1+X1+X1+xX1+1,r=3;

d) & vxyo x &x.v x), =2

e) (00010011),r =1,

f) (0011011100111001), r = 3.
3. [TocTponTh MUHUMAIBHBIE J1.H.(. CIEAYIOMMX (GYHKIUH, TPUMEHsS paBuiia mpeoOpa3oBaHus
K COKpaIlleHHOM .H.(.:

a)x|—>(;—>x3);

b);H(Xzﬁ(x,wﬁxO);
C) Xv+(Xz—)(XxV;));

d) xyv(xz—>(x;+x,));

€) % (oo (xio> (x> x))

f)Xw+Xz+X3+X4.

9) ((X1+Xx2) > (X1VvX3)) > Xa)
Tema 5 : Cucremnbl ITocTa
[TocTpouTh NPOAYKIIMOHHBIE CUCTEMBI, B KOTOPBIX BBIBOJSATCS CIEAYIOIINE MHOYXKECTBA CJIOB B
angaswure {0, 1, S}
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a) IBOMYHBIX KOJIOB JICPEBbCB;

b) cuMMeTpHYHBIX CIIOB;

C) CIIOB, B KOTOPBIX HUKAKHE JIBA COCEAHUX CUMBOJIA HE SIBIIIOTCS OJTHHAKOBBIMH;

d) map nBonuHBIX c10B (0,B), Takux 4TO B ABISETCA OOpameHueM o (T. €. B= al);

€) map CIIOB, B KOTOPBIX MEPBOE CJIOBO MPOHM3BOJBHOE, @ BTOPOE MOJYyYaeTCs U3 IEPBOrO
YIAJIICHUEM BCEX HYIIEH;

f) map cnos (o, B), comepikaiux MOPOBHY SAUHUII,

g) map cioB (o), comepsKalux MOPOBHY M HYJIEH ¥ €IMHHIL;

h) map cimoB (o,3), TaKKX YTO YKMCIIO CAUHUI] B O, OOJIBIIC YKCIIA €HHHMIL B [3;

1) {(o, B) | o mpousBosBHOE, @ B MOTyYaeTCs U3 CKATUEM BCSKOM TPYIIIBI TOAPS UIYIIUX
OJIMHAKOBBIX CUMBOJIOB B OJTMH TAaKOW CUMBOI };

J ) map cnoB (o), TAKHX YTO oL — IPOU3BOJILHOE, A [3 MMOJIYy4aeTCs U3 O YIIBOCHUEM BCSKOTO
HYJISI U C)KaTUEM BCSKOH IOCIICA0BATEIILHOCTH IMTOAPS UAYIIUX SIUHHIL B OJJHY CITUHUILY;

k) {(o, B)| o momyuaercst u3 B cxxarueM BCSKOM IMOCIEIOBATEILHOCTH MOAPS HIYIIHAX
HYJIEH B OJIMH HOIIb, @ 3 MOJy4aeTcs U3 oL C)KATHEM BCSKOM TPYIIBI TOAPSI UIYIIUX SIUHHIL B
OJIHY €TUHULLY };

) {(o, B)| o mpomsBosmbHOE, @ B COCTABICHO W3 HEYETHBIX MO MOPSAKY TPYII €IUHHMIL
pa3JeNeHHbIX HYJISMU };

m) {(o , B, y)| o mpou3BOJBHOE, & 3 M 7Y COCTABJICHBI COOTBETCTBEHHO W3 YETHBIX H

HEYETHBIX IO MOPSIKY TPYIII HYJIeH B O, Pa3/ICICHHBIX SMHHUIIAMH };
N) MOHOTOHHBIX CJIeBa HaIpaBo ciioB B andasure {0, 1};
0) HEMOHOTOHHBIX CJI€Ba HAIpaBo CJIOB B aindasute {0, 1}.
TunoBblie 3a46THBIE 32JaHUS 110 Y4eOHOMY KYPCY THMCKPEeTHbIE MATeMATHYECKHE CHCTEMBI
1. CaoiicTBa OTHOILIEHHS KBUBAJEHTHOCTH HA MHOKECTBE CJIOB B JIATHHCKOM
andasure
(Ookazamv, ymo omuouleHue s81emcs IKGUBALEHMHOCHbIO, ONPeOeUnb YUCIO U
MOWHOCMU KNACCO8 IKBUBAIEHMHBIX CI08 (KOHEYHble UIU OeCKOHeyHble))

a.app < mus au P coBnamarT MHOXECTBA OYKB, MOBTOPSIOIINXCS B 9THX CJIOBax Ooiee
JBYX pa3.
b. app < au P coBnamaroT ¢ TOYHOCTHIO A0 BXOXKICHHIA TTIACHBIX OYKB
C. apP < coBMHajaloT CJIOBA, MOJIydyaeMble U3 O ¥ [} yAaJeHHeM BCeX CUMBOJIOB, B
KOTOPBIX HApYILIAETCS] MOHOTOHHBIN (IT0 HECTPOrOMY BO3PAaCTaHUIO) MOPSIIOK CIeI0BaHUS OYKB
2. CpoiicTBa OTHOIIEHUI MeKAY (PYHKIMSMHM HA MHOKeCTBe BeleCTBEHHBIX YHCeJl.
a. fpg<e Tk k2>0VX(f(x+ki)gx—kz)>0)
b.fpg < Ik>0Vx(fX+K)>g(x-k)).
3. HocTpoenune munnMaabHoi JJTH® ¢pyHkumun ajaredpbl JOTHKH € IIOMOLIbIO
IKBHBAJICHTHBIX NIPpe0Opa3oBaHuil
fx,y,2v) = (Vo2 +( vx)) [y &V)
4. Tloacyer 4Mc/JIa MOHOTOHHBIX (PYHKIUI a1redpbl JJOTHKH, Y10BJIETBOPS IOIIMX
3aJJaHHBIM YCJI0BHSAM
a. f(xy, 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. IpeacraBieHue oTAeAbHbIX PYHKIMI aJre6pbl JOrMKHU ¢ NOMOIIbIO (hopMyJ1 HaT
3aJaHHBIMH MHOKeCTBAaMHU (PYHKIMH.
a.f(xy z)= x—>2)+(y vx) uepe3 pyukuuu f1 = 10001101 u f» = 00010000
b. f= X1+Xx2+X3 wuepe3 pynkuuu cemeiictea B = {X1— (Xo+Xx3) }
C. FT(X1,X2,X3,X4)= (X2—>X1)+(xs: vX4) cnomonpto pyrknuit f1 = 10101111 u
f = 01010000

25



5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4eOHOM JIMTEPATYypPbl, HEOOXOAUMOM
JJIs1 OCBOEHMS TN CUUILIUHBI (MOXYJIA).
5.1 OcHoBHasi TUTEpaTypa:

1. Jextsapb, M.W. OcHoBBI muckpeTHOl MateMatuku / M.W. JlexTsps. - 2-¢ u3a., uchp. -
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. Cypnomnaros, C.B. Jluckpernas matemaruka : yaueOnuk / 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 [DnexkTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=135675 (05.02.2018).

3. Kombuios, B.M. Kypc nuckpeTHoii MaTeMaTuku [ DIEKTPOHHBIN pecypc] : yueo.
nocobune — DnektpoH. AaH. — Cankrt-IlerepOypr : Jlanp, 2011. — 208 c. — Pexum nocryna:
https://e.lanbook.com/book/1798. — 3aru. ¢ skpana.

Jis ocBOeHUS MUCIUIUIMHBI WHBAJUAaMU M JIMIAMUA C OTPAHUYEHHBIMH BO3MOXKHOCTSMU
3JI0POBbSI MMCIOTCSI M3JAHHSI B JICKTPOHHOM BHJIE B 3JICKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«JIaub» u «OpaiiT».

5.2 JlonotHUTeIbHASI JINTEPaTypa:
1. Kysuenos, O.I1. Jluckpernas maremaTuka i MHXEHepa [DIeKTpoHHBINH pecypc| : yueo.
nocobue — DnekTpoH. gaH. — Cankt-IlerepOypr : Jlanb, 2009. — 400 c. — Pexxum noctyna:
https://e.lanbook.com/book/220 .

2. I'myxoB, M.M. 3a/1a4uu 1 ynpa>KHEHHUs 110 MATEMATHYECKOMN JIOTUKE, JUCKPETHBIM (DYHKIUAM M TEOPUH
ITOPUTMOB [ DIIEKTPOHHBIN pecypc] : yaeOHoe mocodue / M.M. I'myxos, O.A. Koznutun, B.A. [llanonHukos,
A.b. llumkoB. — DnektpoH. gan. — Cankr-IletepOypr : Jlans, 2008. — 112 ¢. — Pexxum nocryma:
https://e.lanbook.com/book/112

3 Koxyxos, C.®d. CoopHUK 33724 110 JUCKPETHOM MaTeMaTUKe [ DJIEKTPOHHBINA pecypc] : yueo.
nocobue / C.®. Koxyxos, I1.. CoBepTkoB. — DnekTpoH. n1aH. — Cankr-IletepOypr : Jlans,
2017. — 324 c. — Pexum mocryma: https://e.lanbook.com/book/93769 .

4. I'appuiios, I'.I1. 3anaun u ynpakHeHHs IO AUCKPETHON MaTtemaTuke [ DIeKTPOHHBIN pecypce] :
yue0. nmocobue / I'.I1. I'aBpuiios, A.A. CanoxxeHko. — DIeKTpoH. JaH. — Mocksa : ®uzmatiur,
2009. — 416 c. — Pexum nocrymna: https://e.lanbook.com/book/2157.

5. Manbues, M.A. JluckperHas mareMaTuka [DNEKTpOHHBIM pecypc] — DIEKTPOH. JaH. —
Cankr-IlerepOypr : Jlans, 2011. — 304 ¢. — Pexxum mocryna: https://e.lanbook.com/book/638 .

5.3. Illepuoanyeckue U3IaHUNA:
Vcnonp30BaHue ra3eT u )KypHAIOB HE MTPEyCMOTPEHO

5.4. UHTepHeT-pecypcbl, B TOM 4HcJe COBpeMeHHble Npo(eccHOHAIbHbIE 0a3bl
JAAHHBIX 1 HHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMBI
DJ1eKTPOHHO-0UubIMoTeuHbIe cucTeMbl (IBC):
1. DBC «FOPAWUT» https://urait.ru/
2. ObC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK .ru» https://www.book.ru
4. 9BC «ZNANIUM.COM» www.znanium.com
5. OBC «JIAHb» https://e.lanbook.com
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5.5. IIpodeccrnonanbHbie 6a3bl JAHHBIX:

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

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

XKypuansr uznareascrsa Wiley https://onlinelibrary.wiley.com/

Hayunas anexkrponnas oudnnoreka (HObB) http://www.elibrary.ru/
ITomHOTEKCTOBEIE APXHUBBI BEAYIIUX 3allaAHBIX HAYYHBIX X XYPHAJIO0B HAa Poccuiickon
HﬂaT(bopMe HayuHbIX xypHaioB HOMKOH http://archive.neicon.ru

7. HaumoHanmpHass dJEKTpOHHas  OmOmmMoTeka (MOCTym K DJIEKTPOHHOM  OMOJIMOTEKE
aucceprauuii Poccuiickoit rocynapcrsentnoit onbnuorexu (PI'B) https://rusneb.ru/
8. Ilpesumentckas oubmmorexa um. b.H. Enpuuna https://www.prlib.ru/

9. Dnexrponnas koyueknus Okchopackoro Poccuiickoro @onma
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. YumuBepcuterckas unpopmaimonnas cucrema POCCUS http://uisrussia.msu.ru

oo wn =

5.6. HNudopmanuoHHbIe CIPABOYHbIE CHCTEMBbI:
1. KoucynwsranT [Lmtoc - cipaBodHast MpaBoBasi cucTeMa (JIOCTYII TI0 JIOKAJILHOMW CETH C
KOMIThIOTEPOB OUOIMOTEKH )

5.7. Pecypchbl cBOOOAHOIO A0CTYyNA:

1. AmepukaHckas mateHTHas 6a3a qaHHbIX hitp://www.uspto.gov/patft/

2. TlonHble TEKCTHI KaHAACKKUX auccepranumii http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MMUHUCTEpPCTBO HayKu U BbIcIIero oopazoBanus Poccuiickoit @enepanuun
https://www.minobrnauki.gov.ru/;

5. ®epepanbHblii nopran "Poccuiickoe odopazosanue” http://www.edu.ru/;

6. Mnudopmanuonnas cuctema "EnnHoe OKHO A0CTyIa K 00pa3oBaTelbHBIM pecypcam”
http://window.edu.ru/;

7. Enunas xoutekius mudpoBbix o0pa3oBaTenbHbIX pecypcos http://school-collection.edu.ru/ .

8. ®denepanbHbIi HEHTP HHPOPMAITHOHHO-00pa3oBarenbHbIX pecypcos (http://fcior.edu.ru/);

9. IIpoekt ['ocymapcTBeHHOro HHCTUTYTa pycckoro a3bika uMeHu A.C. [Tymkuna
"O6pasoBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(popMarmoHHbIN moptan "Pycckuii si3pik" http://gramota.ru/;

11. Cnyx0a TeMaTHYECKUX TOJIKOBBIX cioBapeii http://www.glossary.ru/;

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

13. OO0pa3oBatenbHbli moptan "Yueba" http://www.ucheba.com/;

14. 3akonompoekt "O6 oOpazoBanuu B Poccuiickoit @eneparun'. Borpock! u oTBeTHI hitp://Xn--
273--84d1f.xn--plai/voprosy i_otvety

5.8. CoOcTBeHHBIE YJICKTPOHHBIC 00pa30BaTe/bHbIC U HH(POPMallMOHHBIE
pecypebl KyoIl'y:
1. Cpena MOAYJIBHOTO TUHaAMHUYecKoro ooydenus http://moodle.kubsu.ru
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2. baza yueOHBIX MJIaHOB, Y4€OHO-METOIUYCCKUX KOMILJIEKCOB, TyOIUKaIui 1 KOH(GEpeHITUH
http://mschool.kubsu.ru/

3. bubnnoreka nHPpOpMaMOHHBIX pecypcoB Kadeapbl HHGOPMAITMOHHBIX 00pa30BaTEIbHbIX
texHousoruit http://mschool.kubsu.ru;

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

5. DnexTpoHHbIE 0O0pa3oBaTelIbHBIE pecypchl Kadeapbl HHPOPMALMOHHBIX CUCTEM U
TexHosioruii B oOpaszoBanum KyOI'Y u HayuHo-merommdeckoro >xypHana "IIIKOJIBHBIE
['OAbI" http://icdau.kubsu.ru/

6. MeToanuyeckue YyKazaHusi I O0y4YalOIMUXCHA IO OCBOEHHMIO
AUCHUIUIMHBI (MOIYJIs1)

1. JluckperHas MareMaTuhka U MaTeMaTH4eckas joruka. JlaboparopHsliii Kypc (mpeacTaBieH

B DJICKTPOHHOI 00pa3oBaTeIbHOM cpesie yHuBepcuTeTa Ha miardopme Moodle:

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

[To kypcy mpeaycMOTpeHO MPOBEACHUE JIEKIIMOHHBIX 3aHSATUH, Ha KOTOPBIX TAeTCsl OCHOBHOM
CUCTEMATH3UPOBAHHBIA MaTepuall, JTAOOPATOPHBIX 3aHATHN, PA3BHBAIOIIMX HABBIKH JIOTHKO-
MaTeMaTH4eCKOro, KOMOHMHATOPHOTO, OHTOJIOTHYECKOTO, THOCEOJIOTMYECKOTO MBIIIJICHUS,
MOJICTTMPOBAHUS KOTHUTUBHBIX IIEJICH, OTepaIfii ¥ MPOIECCOB.

BaxxneiliuM sTanmoM Kypca SIBISIETCS CAMOCTOSITeNIbHAs paboTa MO M3YYCHHIO JUCHUTUIIMHBI
(Momysst) obecrieunBaroniero (OPMHUPOBAHKUE YCTONYMBON MPUBBIYKH MTPABMIIEHOTO MBIILICHUS.
CamocTtosTenbHas paboTa CTyJ€HTOB KOHTPOJIHUpYeTcs B popMe MPenyCMOTPEHHBIX YUCOHBIM U
WHAWBUIYAIBHBIM TUIAHOM, TpaHUKOM TPOBEACHHS JIA0OPATOPHBIX 3aHATHHA, KOHTPOJIBHBIX U
CaMOCTOSITENIbHBIX paboT. 3 KOHTPOJIBHBIX. pabOThl B 1 cemMecTpe 10 OCHOBHBIM pazfiesiaM Kypca
(oHTOMICHUS], KOMOWHATOPUKA, anredpa JOTHKH, 4 KOHTPOJIbHBIX PabOTHI BO 2 CEMEecCTpe o
OCHOBHBIM paszfieniaM Kypca (rpadsl, aBTOMaThl, peKypcuBHbIe QYHKINH, cucTeMbl [Tocta).

B ocBocHMY TUCIIUTUIMHBI MHBAIHIAMH U JIMIIAMU C OTPAHMYECHHBIMHA BO3MOXHOCTSIMU 3JI0POBbS
OornplIoe 3HAUEHHE UWMEET HHIUMBHUAyajdbHas ydyeOHas paboTa (KOHCyNbTallMH) —
JIOTIOTHATEIIFHOE PA3bsICHCHHE YIeOHOT0 MaTepHara.

WuauBuayanbHble KOHCYJIBTAlMM IO TPEIMETY SBISIOTCS BaXXHBIM  JOTMOJHUTEIbHBIM
¢dakTopoM,  CIOCOOCTBYIOIIMM  HHAMBUAYyaIM3alMM  OOy4eHHMs U YCTAHOBJICHUIO
BOCIIMTATEILHOTO KOHTAKTa MEXKIY MpernojaBaTesieM U 00yJarouMCcs MHBATUOM UITH JIUIIOM C
OTPaHUYECHHBIMHA BO3MOXHOCTSIMH 3]OPOBBSI.

[To BceM wu3ydaeMbIM TeMaM CTYJACHTaM MPEIOCTABIISACTCS pPAa3IaTOYHBI  MaTrepual,
obecreunBarOnii MHPOPMAIIMOHHYIO TOAEPKKY TEOPETUYECKOTO M MPAKTUUYECKOTO KYpPCOB.
[To w3yyaemoll IUCIUIUIMHE IMOATOTOBICHO O0O030pHOE W3JIOKEHWE OCHOBHBIX pa3JIelioB,
npeIHa3HauYeHHOe JJI 03HAKOMJICHHS Tepe]l cAaueit BhIMycKHOTOo 3k3ameHa I'IK.

B ocBoeHWW NUCIUTUIMHBI WHBATUAAMH U JIUIIAMH C OTPAaHWYCHHBIMH BO3MOXHOCTSIMU
3I0pOBbs OOMBINIOE 3HAYCHHE WMEeT HHJIWBHyalbHas y4yeOHas paboTa (KOHCYIbTallUU) —
JIOTIOTHATEITFHOE PA3bsICHEHHE YIeOHOT0 MaTepHara.

NuouBuayanbHble KOHCYJIBTAIMM 1O TPEAMETY SBISIOTCS BaXXHBIM  (pakTopoM,
CIOCOOCTBYIONUM HHIUBHYyaTU3aIMNA O0yYCHUS W YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TIpernojaBaTeieM W OO0yJaroIIUMCS WHBAIWIOM WM JIUIIOM C OTpaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

7. MaTepuaJIbHO-TeXHHUYECKOe o0ecrnevyeHne 1o JUCHUILIHHE (MOYJII0)

ITo Bcem BUIaM y‘IG6HOI>i ACATCIIBHOCTH B pPaMKax JUCHUIIIIMHBI MCIIOJIB3YIOTCA
ayauTopuu, KaOMHETHI U na6opaTop1/IH, OCHAIlICHHBIC HeO6XO,£[I/IMLIM CliCUAJIN3UPOBAHHBIM U
71a00paTOPHBIM 000PYIOBAaHUEM.

‘ Ne \ Bun pabor \ HanmMeHnoBanue yueOHOM ayIUTOPHH, €€ OCHAIIEHHOCTh
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000py/IOBaHUEM M TEXHHUECKUMHU CPEJICTBAMHU O0yUCHUS

JleknmoHHbIE 3aHATUS Aynurtopus, YKOMIUIEKTOBAHHAs CIIeLIMATM3UPOBAHHOMN
MeOeNbI0 U TEXHUUYECKUMH CPEJICTBAMU 00 yUCHHSI
JlaGopartopHble 3aHATHS | AyAUTOpUS, YKOMILJIEKTOBaHHAs CHeIHaM3UPOBAaHHON

MeOenpl0 M TEXHHYECKUMH  CpEeICTBAaMH  OOydeHus,
KOMITBIOTEpaMH, TPOSKTOPOM, IPOrPaMMHBIM 00eCTIIeYeHuEM

[IpakTuueckue 3ausatust | Ayauropus, YKOMIUIEKTOBAaHHAs CHenraIn3upOBaHHOMN
MeOeIbI0 U TEXHUYECKUMU CPEJICTBAMH 00yUEHUS

['pynmnoBsie Aynuropus, YKOMIUIEKTOBaHHAs CHelUaTIu3UPOBAHHOMN
(MHAMBUYaTTLHBIC) MeOenpl0 M TEXHHYECKMMH  CPEICTBAMH  OOy4YeHUS,
KOHCYJIbTAIIUU KOMIIBIOTEPAMH, TIPOTPAMMHBIM 00€CIIEYCHHEM

Texymuit ~ KOHTpOIIb, | AynuTopus, YKOMILIEKTOBAaHHAs CHeHaM3UPOBAaHHON
MIPOMEKYTOUHAS MeOeNbI0 M TEXHUYECKHUMH  CpPEACTBAaMH  OOydYeHwUs,
aTTecranus KOMIIBIOTEPAMH, IPOrpaMMHBIM 00ecriedeHHEM

CamocTosiTenbHast Kabuner s camocTosTeTbHON  pabOThI, OCHAICHHBIN
pabora KOMIBIOTEPHON TEXHHUKON C BO3MOYKHOCTBIO MOJKIIOUECHHS K

cetn «MHTEpHET», MPOTPaMMON HSKPAHHOTO YBEIMYCHUS U
00€ECIICUeHHBIH /OCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-
00pa30BaTeJILHYIO CPely YHUBEPCUTETA.

[Ipumeuanue: Konkperusanus ayauropuii u ux ocHauenue onpeaensercs 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,
UCTIONB3YEMBIX TPH HW3y4YeHHH (OPMATM30BAHHBIX MOJENEH JUIs SBICHUH M OOBEKTOB B
pa3MyYHBbIX NPUKIATHBIX oOnacTax. M3yueHue nucCHUIUIMHBL «/{UCKpeTHBIE MaTeMaTHyecKue
CHUCTEMBl» B 00BbEME, MpenanojaraéMoM peLeH3UpyeMOH IporpaMMol  CHocoOCTBYeT
(OpMHPOBAHUIO TEOPETUYECKOro Oa3uca Ul IMOCIEAYIOIIEr0 H3Y4eHUs psijia CHelMaIbHbIX
JVICIIATUIMH, CBSI3aHHBIX C MOJICTTMPOBAHUEM U aHAJTU30M WH(POPMAIIMOHHBIX CHCTEM.

B nporpamme npuBEnEHO CUCTEMATU3UPOBAHHOE U (OPMaIM30BAHHOE H3JI0KEHUE
CUCTEMBl OCHOBHBIX JIOTMKO-MAaT€MaTHYECKUX MOHATUN OTHOCALIMXCA K TEOPUU OTHOLIEHUH U
anreOpbl JIOTMKHM, JOCTaTOYHOE JUIsl NOJYYEHHs HA4yalbHBIX MpPEJCTAaBICHUH O IpeaMmere,
UCMOJb3yeMbIX B JaJbHEHIIEM MpU M3YYEHUU CIELMAIbHBIX JUCHMIUIMH. M3n0xkeHue
TEOPETUYECKOI0 MaTepHuala XOpolo cOATaHCUPOBAHO U OTPAXKAET COAEPIKAHUE DJIEMEHTapHOU
JIOTHKH (JIOTHKH BBICKa3bIBaHUH ). OO0y4eHHE B COOTBETCTBUH ¢ paboueii mporpaMMoi MO3BOJISET
y4alluMcs HOJIYYUTh YCTOMUMBBIE HABBIKM PAaOOTHI C JIOTHYECKMMU OOBEKTaMU U (DYHKIMSIMH.
Marepuansl NpakTUYECKUX 3aHATUH COCTABJSIIOT CHCTEMbl 3a/JlaHUl  Pa3HbIX THUIIOB,
CUCTEMATHU3UPOBAHHBIX 10 NPUMEHSAEMBIM CXE€MaM M METOJlaM pELIEHUs JOrMYecKHX 3ajad.
CtpykTypa CHUCTEM KOHTPOJIBHBIX 3aJaHUH MO M3y4yaeMbIM T€MaM IO03BOJIsIET cHOpMHUpPOBATH
cucreMy TNpo(ecCHOHANIbHBIX KOMIIETEHLUH, OOEeCIeYnBaONMX HCIOJIb30BaHHE METO/I0B
AJIEMEHTAPHOTO JIOTUYECKOT0 aHaiu3a B MNMpodecCHOHAIbHOM aesTenbHOCTH. CrenuanbHbINn
MHTEpPEC MPEICTaBIseT BKIIOUEHHE B IPOrpaMMy H3JI0XKEHHE (OPMAIN30BaHHBIX 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 S(PPEKTUBHYIO CXeMy M CpelIcTBa H3Y4YEHHUs
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 nporpaMmmy y4e0HOro Kypca
10 JAUCIHILTHHE
b1.b.09 /IuckpeTHbie MaTeMaTH4YeCKHE CHCTEMBI
yuebHoro mana HanpasieHnus noarorosku 09.03.03
[Tpuknagnas nadopmaTuka (6akagaBpuar)
[Tpoduns: [pukinagHas nHPOpMATHKA B IKOHOMHUKE

Peuensupyemasi pabovasi mporpamma peajin3yeTr MOJeib 00yUYeHHs CTYJEHTOB MIIAIIINUX
KYpPCOB OCHOBHBIM 0a30BbIM pa3feiaM COBPEMEHHOM JMCKPETHONW MaTeMaTUKH U
MaTeMaTHYEeCKOM JTOTUKHU. YKa3aHHBIM y4eOHBIH Kypc sBIseTcs QyHIaMeHTaIbHBIM. ETo
U3Yy4YEeHHE O00ECIeUMBAET HEOOXOAMMYIO TEOPETHUECKYI0 U METOAMYECKYIO MOIIEPKKY
U3YYCHHS APYTUX TUCHUIUIMH y4eOHOTro TUIaHa, MPUMEHSIOMIUX SIEMEHThl JTOTUYECKUX
CHUCTEM B KauyeCTBE KOMIIOHEHTOB M3y4yaeMbIX Mozenel. IloaTomy, nzydaemele B Kypce
JIOTUYECKUE MOJETU U METOJbl OOIIe3HAYMMbId (parMeHT TEOPEeTHUUECKUX 3HAHMM,
NPUMEHSIEMBIX B Pa3JIMYHBIX HAIIPaBJICHUSIX COBPEMEHHOM MaTeMaTHUKU U UHPOPMATHKU.
B kauecTBe Takux MOJENEl CIEUHATBHO PAacCMATPUBAIOTCA SI3bIK JIOTUKH IIEPBOTO
MOPsIIKA, MPEIUKAThl U KBAaHTOPbI, OCHOBBI TEOPUN OTHOILLIEHUMN, a TAKKE 3HAYNUTEIbHbIN
dbparmMeHT ayire0psl JOTUKH.

[IporpaMmma mnpenycMaTpuBaeT HU3JI0KEHHME OCHOB MAaTEMaTHYECKOIO  S3bIKa,
00ecreynBaroero BO3MOKHOCTh HCIOJIB30BaHUSI BO BCEM Kypce YHH(PHUIIMPOBAHHOTO
dopMara MOCTPOCHUSI TOYHBIX ONPEIEICHHM, OKa3bIBAEMbIX YTBEPKICHUH, a TaKkKe
U3JI0KEHHUS J10Ka3aTesIbCTB, ONMUCaHUs Mojelied U anropuTmoB. Pabodeil mporpammoit
TaKKe TMPEeIyCMOTPEHA peajau3alusi KOMIIAKTHOTO U HWHTEHCHUBHOTO BBEJICHHS B
TEMAaTHUKY, METOJbI U PE3YJIbTATHI MPEJICTABICHUS JJOTUUECKUX 3aBUCUMOCTEHN, YCIOBHBIX
BbIpakeHU U (opmy, obecneunBaroniee GOpMUPOBAHUE YCTONYMBBIX MPEICTABICHUI
0 TEXHHUKE JIOTUYECKOT0 aHAJIN3A.

[Iporpamma mabopaTOpHBIX 3aHATUN HampaBieHa Ha (GOpMHUpPOBAHHE Y O0y4YaEMBIX
YCTOMYMBBIX TIYOOKMX HAaBBIKOB MPAaBUIBHOIO JOru4yeckoro wmeinuieHus. Cucrema
TUIOBBIX 3aYETHBIX M KOHTPOJIBHBIX 3aJlaHUi 00ecrnedyrBaeT BO3MOXKHOCTb MOJIHOTO
NPAaKTUYECKOTO YCBOEHUS M3JIaraéMbIX B yUeOHOM Kypce MOJENEH U CBSI3aHHBIX ¢ HUMU
0a30BbIX METOJIOB U MPUEMOB PEIICHUS MPAKTUYECKUX 3a/1ad.

N3yyeHne 0OCHOBHBIX pa3JieloB pPEeLEH3UPYEMOI MporpaMMBbl B IpeijaraeMoM o0bEMe
MO3BOJISIET MPUOOPECTH KOMIIETEHIIMHU, HEOOXO0ANMbIE BBITYCKHUKAaM By3a MO yKa3aHHOMN
CHEeNMAJIbHOCTH s JajbHeimero mnpo(ecCHOHANbHOTO pPOCTa M YCHEIIHOW
MPaKTUYEeCKOM M HaydyHOW JnesarenbHocTH. Paboyass mnporpamma mMOAAEpKUBACTCS
aBTOPCKUMH pa3paboTKamMu B BUJEC yYEOHHMKA U 3aJaUHHUKA, MOJTHOCTHIO OTPAKAIOIINX
coJlep>)KaHHE TPOBOAMMBIX JICKIIMOHHBIX U JIAOOPATOPHBIX 3aHATUA € JOCTYITHBIX
CTYJZICHTaM B CpeJie dJIEKTPOHHBIX 00pa30BaTeIbHBIX PECYPCOB BY3a.

Penenzenr

benkuna H.H., Meradon, Dxcrnept
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