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1. HaumeHoBaHMe M CIHUIIJIMHBI
KoMnproTepHBIi IPaKTUKYM.

2. IlepeyeHb NIaHMPYeMbIX Pe3yJbTATOB OCBOEHUSI 00pPa30BATEJbHOW NPOrpamMMbl
(mepeyeHb KOMIETEHI M) € YKa3aHMeM HMHIMKATOPOB HUX JOCTHKEHHS] U INUIAHUPYEMbIX
pe3yJabTaToB 00y4YeHHs MO IMCUUILIIHHE

B coBokymHOCTM ¢ JguCHUIUIMHAMU ~ 0a30BOMl  4YacTu
€CTECTBEHHOHAYYHOIO IMKJIA JUCHUIUIMHA «KOMIIBIOTEpHBIA MPAaKTUKYM)

MaATEMATHYCCKOTI'O Hu
o0ecrieunBaeT

(dbopMupoBaHHE CIEAYIOMNX KOMIETCHIIN]:

Pe3yabTarnl 00yueHus
Kon HaumeHoBaHue NHaukaTopbl J0CTHKEHUS (yMeHH3 U 3HAHN),
KoOMIIe COOTHECEHHBIE ¢
KOMIIETEHIIMH KOMIIETEHIINH
TeHIHH HHIMKATOPAMH J0CTUKEHU S
KOMIIETEHI[M U

YK-4 | CnocobHOCTh 1. Ucnons3yer ocHOBHOE 3HATh OCHOBHBIC METO/IBI 1
HCIIOJIb30BaTh METOIbI U CPECTBA CpeACTBa IOJIy4CHHUA,
IIPUKIIAHOE MOJIy4EHHU S, TIpecTaBIeHus, | TPEACTABICHUA, XPAHCHUA U
pOrpaMMHOE XpaHeHus U 00paboTKK 00pa0OTKH IAHHBIX.
obecrieuenye npu JAHHBIX. YMeThb HCIIOIb30BaTh OCHOBHBIE
— METO/IBI U CPENCTBA MTOIYIEHUS,

MMPEACTABJICHUA, XPaHCHUSA U
NpOQeCccHOHATBHBIX 00pabOTKH TaHHBIX.
3alad 2. JleMoHCTpHpYeET BiIajicHue | 3HaTh npodeccroHanbHbIe

HpO(i)eCCI/IOHaJ'IBHBIMI/I IMMaKEThI IMTPUKIAJHBIX IIPpOrpaMM.

TAKeTaMHU TIPHKJIAIHBIX YMeThb UCIIOIb30BaTh

MPOTPaMM. podecCHOHANbHBIE TAKETHI
TMPUKIIATHBIX TPOTPAMM.

3. BeiOupaer HeoOxouMoe | 3HATH NPHMKIIAJHOE IPOrPAMMHOE

IPHKIIAJHOE TPOIPAMMHOE obecrieucHHE B 3aBUCUMOCTH OT

obecriedenye B 3aBUCAMOCTH | PEIIAEMOH 3a/1a1H.

OT pelaeMoii 3a/1a4H. YMeTh UCIIONB30BaTh IPUKIIATHOE
MporpaMmMHOe oOecIIeUeHIE B
3aBUCUMOCTH OT peliaeMoi
3aJ1a4u.

4. Vicionb3yeT NPUKIATHOE | 3HATh NPUKIaAHOE IPOrPaMMHOE

porpaMMHOe o0ecriedeHre obecriedeHue JUist peeHus

JUISL PeLLECHNs] KOHKPETHBIX KOHKPETHBIX MPHUKJIATHBIX 33/1a4.

NPUKIAHBIX 38724 YMeThb UCIOb30BaTh MPUKIIATHOE
IporpaMMHOE 00ECIICUCHHE IS
pelIeH st KOHKPETHBIX
NPUKJIAJIHBIX 33/1a4.

VK-15 |CnocoOHOCTh 1.CamocTOSTEIILHO 3HaTh: BO3MOKHOCTHU
pEeIEBaHTHO BBIOMPAET U HUCTIONIb3YET MH(OPMAIMOHHBIX PECYPCOB
pelaeMbIM 3a7adaM | udpoBbIe CPEACTBA JUISL pELICHUS
HCTOJIb30BaTh 0OIIeHNs, OCYIIECTBIISET npodeccHoHaNbHBIX 3a/ay.
nH(pOpMalMOHHbBIE MOWCK W/HMIIA CO3JIaHUE YMeTh: UCTTONTB30BATh
pecypcsl U KOHTEHTa B COOTBETCTBUU C | UH(OPMAIIMOHHBIE PECYPCHI
nH(OPMALIMOHHO- 1I€JIBI0 B3aUMOJICHCTBUSI, B JUISL pELICHUS
KOMMYHUKAITMOHHBIE | TOM YHCIIE Ui OpraHu3auy | Ipo(ecCHOHaNbHBIX 3a1a4.
TEXHOJIOTHH JIs COBMECTHOM JIESITETbHOCTH.

JOCTMKEHHUS Lenel, | 2. BaageeT HaBbIKaMHU 3HaTh: BO3MOXXHOCTH
CBSI3aHHBIX C Opra"u3aruu IU(POBBIX CEPBUCOB U
Mpo(heCCHOHALHON | B3aMMOJENCTBHS U TEXHOJIOTHH JIJIsI




JeSATEILHOCTBIO,
oOyueHueM,
YYaCTHUEM B KU3HU
oOriecTBa 1 Ipyrux
cdepax KU3HU

KOMMYHHKAIIUU C TIOMOIIBIO
UH(POPMALMOHHBIX CHCTEM
U/ TUQPOBBIX CEPBUCOB U
TEXHOJIOT .

B3aUMOJICHCTBYS TP PELICHUN
npodeccHoHaNbHBIX 3a/1a4.
YMeTh: HUCH0JIB30BATH
1U(POBBIE CEPBUCHI U
TEXHOJIOTUH TSI
B3aMMO/ICHCTBHS TP PELICHUN
podecCHOHATBLHBIX 3a/1a4.

3. OcymecTBiseT moa00p 1
NPUMEHEHHE PAa3TUIHBIX
UH(POPMALMOHHO-
KOMMYHHKAIIHOHHBIX
CPEACTB ISl pEIICHUs
00pa3oBaTeNbHBIX U
npodeccuoHanbHbIX 3a4a4.

3HATh: pa3InyHbIC
UH(POPMALMOHHO-
KOMMYHHKAIIHOHHBIE CPE/ICTBA
JUISL pEeLICHUS
npodeccuoHanbHbIX 3a4a4.
YMmerhb: UCIIOJIB30BaTh
pasnuuHble HH)OPMAITHOHHO-
KOMMYHHKAIIHOHHBIE CPE/ICTBA
JUTSL pEeLICHUS
npodeccuoHaNbHBIX 3a4a4.

[IKH-7

CnocoOHOCTh
MIPUMCHSITh
nH(pOpPMAaLMOHHO-
KOMMYHHKAITHOHHBIC
TEXHOJIOTHH,
OCHOBHBIE
MOJIOKEHUS
3aKOHOJIATEJILCTBA O
MEePCOHATBHBIX
JAHHEIX, 00 00ImMX
MIPUHITATIAX
(hYHKIIMOHUPOBAHUS
CHCTEMBI
AIIEKTPOHHOTO
MPaBUTEIHCTBA TSI
oOecneyeHus
IEeITEILHOCTH
roCyJIapCTBEHHBIX U
MYHHIIMITATBHBIX
OpraHoB BJIACTH U
yIpaBICHUS

1. JlemoHCTpUpYET 3HAHUS B
chepe nHbDOpMAITMOHHO-
KOMMYHHKAITMOHHBIX
TEXHOJIOTHH,
nHpOpMaLMOHHON
0€30TMacCHOCTH | 3aIUTHI
nH(OopMaIu, OCHOBHBIX
MOJIOKEHUHN
3aKOHOJATEIbCTBA O
NEePCOHAIbHBIX JAaHHBIX, 00
00IMX TPHUHIIUIIAX
(GYHKITMOHUPOBAHUS
CUCTEMBI AJIEKTPOHHOTO
IPaBUTENbCTBA IS
obecrnieyeHus e TeIbHOCTH
rOCy/IapCTBEHHBIX U
MYHUIIUIIAJIBHBIX OPTaHOB
BJIACTH U yIIPABJICHHUS.

3HaTh IpaBoBOM 6a3ucC
MpUMEHEHUsI THPOPMAITMOHHBIX
TEXHOJIOTUH B
rOCyJapCTBEHHOM YIPaBIICHUH,
BOKHEUIIIME UCTOYHUKHU 3HAHUU
Y JTy4IIINE€ MUPOBBIC TPAKTUKH B
chepe nHDOPMAITMOHHBIX
TEXHOJIOTUH U
rOCyJapCTBEHHBIX U
MYHULUITIAIbHBIX
MH(OPMALIMOHHBIX CUCTEM.
YMeTb COOTHOCUTH MPABOBOM
0a3rc MPUMEHECHHS
MH(OPMALMOHHBIX TEXHOJIOTUI
B rOCYAapCTBEHHOM
YIPABJIEHUH C IPAKTUKOM,
paboTaTh C BaKHEHIINMHU
VMCTOYHMKAMU 3HAHUM,
MIPUMEHSATD JTy4YIINE MUPOBBIE
MPAKTHKU B cdepe
UH(OPMALMOHHBIX TEXHOJIOTUH
U TOCYIapCTBEHHBIX U
MYHUIUIIATbHBIX
UH(OPMAIMOHHBIX CUCTEM

2. Briasieetr HaBBIKaMH
cbopa, 06paboTKu
MH(pOpMAIINKU U y4acTus B
nH(pOpMaTH3AIIH
JeSTebHOCTH
COOTBETCTBYIOILINX OPraHOB
BJIACTH Y OPTaHU3AIHH.

3HAaTBh OCHOBHBIE METO/IbI
BBISIBJIIEHUS] OCHOBHBIX IPO0JIeM
B [IPaKTUYECKOM ITPUMEHEHNUU
HKT B rocynapcTBEHHOM U
MYHHIIMIIAJIbHOM YIIPaBJICHUH.
YMeThb BBISBIATh OCHOBHBIE
npoOJIeMBbl B IPAKTHYECKOM
npumenennn KT B
roCyJapCTBEHHOM U
MYHHIIMIIAJIbHOM YIIPaBJICHHH.




3. [Ipumensier
UH(POPMALMOHHO-
KOMMYHHKAIIMOHHBIE
TEXHOJIOTUH, UHCTPYMEHTHI
¥ METO/1bI HH(POPMAIIMOHHOM
0€30I1aCHOCTH U 3aIlUTBhI
UH(pOpMAaLIUU, OCHOBHBIC
HOJIOKCHHS
3aKOHOJIATENBCTBA O
NIePCOHAIBHBIX JTaHHBIX, 00
00LIMX MPUHLIUIIAX
(yHKIIMOHUPOBAHUS
CHCTEMBI JIEKTPOHHOTO
NIPaBUTENIBCTBA JUTS
o0ecrieueHUs JeSITEIbHOCTH
rOCyJapCTBEHHBIX U
MYHUIUTATBHBIX OPTaHOB
BJIACTH ¥ yIIPABIICHHUS.

3HATh OCHOBHEIE METOIBI
HUCIOJL30BaHUS TEXHOJIOTHUI

SJICKTPOHHOI'O IMTPaBUTCJIILCTBA U

IIPEIOCTABIICHUS
roCy/1apCTBEHHbBIX
(MyHUIIMIAIBHBIX) YCIYT JUIs
pa3BuTHS HH)OPMAITHOHHO-
KOMMYHUKAIIMOHHOU
UH(PaCTPYKTYpbl OPraHOB
roCyJapCTBEHHOMN U
MYHHULMIIAJIbHOMN BIACTH.
YMmerhb uCnosb30BaTh
TEXHOJIOTUU JIEKTPOHHOTO
IIPaBUTENBCTBA U
IPEIOCTABIICHUS
rOCy/1apCTBEHHBIX
(MyHUIIMTIAJIBHBIX) YCIYT JUIS
pa3BUTHS UH(DOPMALIMOHHO-
KOMMYHUKAIITMOHHOU
UH(PACTPYKTYpPHI OpPraHOB
roCyJapCTBEHHOMN 1
MYHUIMITIAJIbHOMN BIaCTH

3. MecTO IMCUMIIVIMHBI B CTPYKTYpPe 00pa3oBaTeIbHON MPOrpaMMbl

Jucuunnuna «KoMIblOTepHBIH MPakTUKyM» BXOJIUT B COCTaB IMKJIa MaTeMaTUKU U
nH(pOpMaTUKU 00S3aTeIbHON YacTU NUCUUIUIMH Y4e€OHOTrO IUIaHA HamlpaBleHUS MOArOTOBKU
38.03.04 «I'ocynapCTBEHHOE U MyHULIMTIATIBLHOE YIIPABICHUEY.

4 O0béM TMCHUIUVIMHBI (MOAYJsl) B 3a4ETHBIX €IUHHULAX M B aKaJeMHYECKHX 4Yacax ¢
BblleJIeHUEeM O00béMa ayJAUTOPHOH (JIEeKIHUH, CEMHHAPBI) U CAMOCTOSITEJIbHOH PadoThbl

00y4aromuXxcs

Taomua 1 — O0beEM IUCLUILUINHEL

By yaeOHoM paboTh Bcero (B 3/e Cemectp 1 Cemectp 2
1 Jacax) (B yacax) (B yacax)
OO0masi TpyA0€MKOCTDb I CHUTIIHHbBI 4/144 72 72
Konmaxmmuasa paboma - Ayoumopnuie 68 34 34
3anaAmus
Jlexyuu - - -
Cemunapbl, npaxmuyeckue 3aHsamus 68 34 34
Camocmoamenvuan paboma 76 38 38
Bun Texyiero KoHTpoIs KOHTPOJIbHAS | KOHTPOJbHAs | KOHTPOJbHAS
paboTa pabota pabota
By npomeXyro4Hoi arrecTaluu 3auer 3auer 3auer

5 Copep:kanue IMCHUILIMHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM (pa3jesiamM) TUCHHILIMHBI ¢
yKa3aHueM UX 00beMOB (B aKaJleMHYeCKHX 4acax) ¥ BUOB Y4eOHbIX 3aHATHI

5.1. Conep:xanue AUCHUNIMHBI

Tema 1. BBenenue B paboTy ¢ 37€KTPOHHBIMU TaOIMIIaMU




TaOnuuHbIi TpoIieccop; MOHITHUSA KHUTH, JIUCTA, SUEHKH; aapecanus u GopMaTupoBaHUE
SAYEeK; MAaHUIYISIIUH C TUAa30HaMH S4YEeK; THITbI JaHHBIX, BBOJ JAaHHBIX U (opMys B SUEHKH;
mo100p mapaMeTpa, OpraHu3anus CChUIOK.

Berpoennsle GyHKIMM W HMX TpUMeEHeHHE. OnemeHTapHble (yHkuuu. Jlornyeckue
¢bynkuuu. OyHKUUU NPOrHO3upoBaHus. DYHKIUS MOUCKA JAHHBIX B HEKOTOPOM JHAla3oHe
(ITPOCMOTP, BIIP, I'TIP).

IIpocteie u cioxubie nporieHTHl. @urancoBbie Gynknuu. (I1IC, BC, TIJIT, CTABKA,
KIIEP), BbluncieHHE HAYMCICHUN 1O BKJIAJaM M BBIIJIAT IO KpEIWTaM, TUIAH TOTaIlCHHS
KpeauTa.

CBoanble TaOIHIIBL, KOHCOMH AN, QWIBTP, PACIIUPEHHbIH GuibTp, GyHkuuu bJ1.

Tema 2. Benenne B R u RStudio

VYcranoBka R u RStudio; onucanue xoHconpHOro MHTEpdeiica; 3arpy3ka U aKTUBaLUs
6ubnuorek R; Tumnbl naHHbBIX B R 1 mporpaMMupoBaHye nepeMeHHbIX; 0a30Bble MaTEMaTHUECKHE
¢byukuuu B R; cozmanne nosnp3oBaTenbckux QyHKIUN B R 1M MOAKIIOYEHHE MOJIb30BATEIbCKUX
O6MOIMOTEK; JOrM4ecKre KOHCTPYKIIMU U YCIOBHBIE onepaTopsl B R; criocoObl uTeHus1/3amnucu B
R maHHBIX paznuyHbIX popmMaToB.

Tema 3. IlocTtpoenue rpapukoB ¢pyHKuM B R, 371eKTpOHHBIX TabauIax.

YucnoBeie (yHKIIMU MX CBOMCTBA M crmocoObl 3amaHus. ['paduk dynakmuu. CroxHas 1
oOpatHast (yHKuuu. XapaKTepUCTUKH (DYHKIUN: YETHOCTb W HEUYETHOCTh, MEPUOJUYHOCTH,
MOHOTOHHOCTb, OTPaHUYEHHOCTb.

Tema 4. Beruucnenue npenena GyHKIUN B R, 2IeKTPOHHBIX TabIuIaX.

[Ipenen uucnoBoit mocnenoBatenbHOCTH. [lpenen QyHKuuM Ha OECKOHEYHOCTH U B
touke. OTHOCTOpPOHHUE Npesesbl. beckoHedHo Malble 1 6eCKOHEUHO OOJIbIINe QPYHKIUH.

[TepBrIit 1 BTOpOH 3aMedarenbHbIe Tpeaenbl. HenpepblBHOCTD GyHKIIMU B TOUKe. TOUKH
paspeiBa ¢yHkiuu. CBoiicTBa (PyHKIMI, HEMPEPHIBHBIX HA OTpe3ke. ACHMNTOTHI Tpaduka
byHKINA.

Tema 5. Beruncnenue npou3BoaHON (PYHKIIMM B TOYKE B R, 37€KTPOHHBIX TaOIHMIIaX

[TpousBomnas u auddepeHuan GyHKIUH OTHON MEPEMEHHONW. DIACTUIHOCTh (PYHKIIUH
u ee npumeHeHue. [Ipon3BogHbIE BBICIIMX MOPSAKOB. JIOKanbHBIA AKCTpeMyM (DYHKIHU.
Breimykieie (Borayteie) Gpynkmuu. Touku mepernba. Obmias cxema HccieqoBaHus QYHKIUUA U
noctpoeHus ee rpaduka. Hambospliee n HauMeHblllee 3HAUYEHUS HEMPEpBhIBHON (YHKIMH Ha
OTpE3KE.

Tema 6. UncneHHOE HAaXOXKIEHHE OIpPENEICeHHOIN0 M HECOOCTBEHHOTrO MHTerpana B R,
AIIEKTPOHHBIX TaOJIHIIAX

Heonpenenennsiit unTerpan.  OnpeneneHubli uHTerpan. ®opmyna Herootona -
Jleritoauna. HecoOcTBeHHBIC HHTETPAIBI.

Tema 7. Oneparuu ¢ KOMIIEKCHBIMH YHCIIaMU U pElIeHHE alredpandeckux ypaBHEHUN

Kommnekcusie  umcna. Pemenune — anreOpanyeckux — ypaBHeHUW.  Beruncienue
apu(MeTUYECKuX BHIPAKEHUH.

Tema 8. Oneparuu ¢ marpuiiamMu B R, 35eKTpoHHBIX Tabmumax |

Apudmernueckue BEKTOPHI U JIMHEITHBIC ONepaliui HaJl HUMU. BEeKTOpHOE MPOCTPaHCTBO
R". JluneitHas 3aBHCHMOCTbH (HE3aBHCHMOCTB) CHCTEMBI BEKTOPOB. basuc u pasMepHOCTH N
BEKTOPHOTO IpocTpaHcTBa. KoopauHaTsl BekTOpa B AaHHOM Oasuce. CkalsipHOE MPOU3BEACHUE
BekTOpoB B R". JITiHBI BEKTOPOB U Yroa Mekay HUMHU B R".

Onepanuu Hag Marpunamu. Panr matpunbsl. OOpaTHas Marpuina. PemieHune MaTpUYHBIX
ypaBHeHu# Buia AX=B.

Onpenenuren M UX CBOICTBa. [lpumenenue omnpenenureneit: 1) xpurepuit
HEBBIPOXK/IEHHOCTH KBaJpaTHOM MaTpHIlbl; 2) HAXOXKICHHE paHra MaTpulpl; 3) HaX0)KJIECHUE
o0OpaTHOW MaTpHIIbI.

Tema 9. Pemienune cuctemsl TMHEHHBIX ypaBHEHUH B R, 3/1eKTpOHHBIX Tabiaumax

Pemienue cucremM nuUHEHHBIX anreOpandeckux ypaBHeHUil Metonam Kpamepa, oOpaTHO#
MaTpulbl 1 MeToaoM ["aycca.



CoOcTBeHHBIE 3HAYCHUS U COOCTBEHHBIC BEKTOPHI KBAJPAaTHBIX MATPHIL.
Tema 10. Pemenue npukiaiHbIX SJKOHOMUYECKUX 337124 B R, AJIEKTPOHHBIX TabIuIax
HaxoxaeHue 351acTHYHOCTH U APYTUX NPEACIbHBIX BEIUYMH B MUKPOIKOHOMUKE; 3a]1a4u

JUHEUHOTO TMPOrpaMMHUPOBAHUS B SKOHOMHUKE: MHUHUMHU3ALMS PACXOJ0B, MaKCUMU3ALUS
MpUOBLTH U JP.; TPAHCHIOPTHAS 3a/1a4a, 3a/1a4a O Ha3HAYCHUSIX.
5.2 YueOHO-TeMaTHYeCKHH IJIaH
Tabnuia 2 — YueOHO-TeMAaTUYECKHUI TIJIaH
TpynoemMKoCTh B yacax
Ne | HaumenoBanue Ii‘OHTaKTHaﬂ pa6g o DopMeI
YAUTOPHA paboTa CaMOCTOSIT |  TEKYIETO
.o | Ttemsl (pa3aena) | Bcero
CIIATLITHET HACOB Texu CemuHapsbl, eJbHas KOHTPOJIS
Ob6mas " PAKTHYECKHE pabota | yCIEeBaeMOCTH
3aHATHS
1. |BBenenue B Brimoaenue
paboty ¢ 30 14 B 14 16 MPAKTUYECKUX
AIEKTPOHHBIMU 3aJaHui Ha
TabIuIamMu KOMITBIOTEPE
2. |Beenenue B R n Brmoimaenne
RStudio 18 3 B 8 4 MPAKTHIECKHX
3aJaHui Ha
KOMIIBIOTEPE
3 |IlocTpoenue BrimonHenue
rpauKoB MPaKTUYECKUX
¢dbynaknmii B R, 8 4 - 4 4 3aJaHuN Ha
AIEKTPOHHBIX KOMIIBIOTEPE
TadIHUIIax
4 | BeruucieHue Brimonnenue
npezaena GyHKIuu 4 2 i 5 5 MIPaKTUYECKUX
B R, 31eKTpoHHBIX 3aJlaHuH Ha
Ta0IuIax KOMIIbIOTEPE
5 | Beluncienne Brimonnenue
MIPOU3BOTHOM MPaKTUYECKUX
(YHKIIUM B TOUKE 12 5 i 6 5 3aaHul Ha
B R, a51ekTpoHHBIX KOMIIBIOTEPE.
TabauIax CpesoBas
paborta
Hroro B 1 79 34 i 34 38 KOHTPOJIbHAS
cemecTpe paborta
6 |Ywucnennoe Breimonnenue
HaXO0XJICHUE MPAKTUYECKUX
OIPENEIIEHHOTO U 3aJ1aHUM HA
HECOOCTBEHHOTO 16 8 — 8 8 KOMIIbIOTEPE
uHTerpasia B R,
ANEKTPOHHBIX
TabIuIax
7 |Omneparuu c Brinonnenue
KOMILJICKCHBIMU MPAKTUYECKUX
JuCcIIaMU U 4 2 - 2 2 3aJaHu# Ha
pelieHue KOMIBIOTEPE.
anreOpandecKux




YPaBHEHUH.

8 |Omeparmuu c Brimosnenue
Marpuramu B R MPAKTHICCKUX
BHGI?TPOHHI)IX ’ 18 8 B 8 10 S:ﬂaHI/Iﬁ Ha
TabnuIax KOMIIBIOTEPE.

9 |Pemenue BrimosHenue
CUCTEMBI MIPAKTUICCKUX
JH/IHefIHI)IxU 14 5 B 6 8 3aJaHui Ha
ypaBHEHUN B R, KOMIIBIOTEDE.
AIEKTPOHHBIX
TabnuIax

10 | Pemenue Brinonnenue
TIPUKITATHBIX MIPAKTHICCKUX
IKOHOMHUYECKUX 20 10 B 10 10 3aJaHui Ha
3a7a4 B R, KOMIIBIOTEPE.
AIIEKTPOHHBIX CpesoBas
TabnuIax paborta
Hroro Bo 2 KOHTPOJIbHAS
cemecTpe 2 34 } 34 33 paborta
B neaxom o CormnacHo
UCLUAILIINHE yaeOHOMY

144 68 0 68 76 TJIaHYy: JIBE
KOHTPOJIbHbBIE
paboTHI
Uroro B % 100 47 0 47 53 -
5.3 ConepxaHue CEMHHAPOB, NPAKTHYECKUX 3aHATHIA
Tabmua 3
HaumenoBanue [Iepeuens BOpoCoB it 00CYKIEHUS Ha Dopmbl
TeM (pa3zienoB) CEMHUHAPCKUX, MPAKTUYECKUX 3aHITHSIX, MIPOBEJICHUS
JUCHHUILTAHBI pEeKOMEeHAyeMble HCTOYHUKHU U3 pa3zaenoB 8,9 3aHATUN
(yka3biBaeTcs pa3zeln U HOPSAKOBBI HOMEp UCTOYHHKA)

BBenenue B [ToHsTHS KHUTH, THCTA, TYCUKH; apecanus U Brimonnenue

paboty ¢ (hopMaTUpoBaHUE SYEEK; MAHUITYIIALUU C AUANAa30HAMU | TPAKTHYECKUX

AIIEKTPOHHBIMU | sTU€EK; TAOMUYHBIN MPOLIECCOP; THUIIHI TaHHBIX. 3aaHuil Ha

TabJmuamMu Pexomennyembie ucrounuku: 8, 1-2;. 9, 1-5 KOMIIBIOTEPE.

Beenenne B R u |Beenenne B R (RStudio).  [Iporpammuposanue | Beimosnnenue

RStudio noJib3oBarenbckux GyHkiuil B R (RStudio). MIPAKTUYECKHUX

UucnenHoe HAXO0XJICHUE OTIpeIeIEHHOTO U | 3aJJaHUI Ha
HecoOcTBeHHOro unHTerpaia B R (RStudio). KOMIIBIOTEPE.

HccnenoBanue Hysel U S5KCTPEMYMOB (PYHKIIHHA.
Pexomenyembie ucrounuku: 8, 1-2;. 9, 1-5




[Toctpoenue [Moctpoenune rpadukoB ¢yHkiuit B R, 31ekTpoHHBIX | BeimoaHeHue
rpadukoB TaONMUIAaX; NPUONMIKEHHOE BBIUYMCICHHE IMOBEACHUS | MPAKTUICCKUX
¢bynkuuii B R, |dynkuuit  BONM3M  TOYeK  paspbiBa; rpadHuEcKoe |3aJaHHUN Ha
AJIEKTPOHHBIX | OCTPOCHHE HAKJIOHHBIX ACUMNTOT; MNPHOIMKEHHOE | KOMITBIOTEpE.
TabarIax BBIUMCIICHUE MTPOU3BOIHON (DYHKIIMH B 33aHHOM TOYKE;

KacateinbHasgs K rpaduky GyHKIUH; MOJEIMPOBaHUE

IIOCJIEZIOBATEIbHOCTEN U NpenesioB (YHKIHM, perieHue

3a/1a4 anreOpbl MaTPHIL.

[Toctpoenne mOBEpXHOCTEW W JUHUKA YpOBHS B R

(RStudio).

Pexomenyembie ucrounuku: 8, 1-2;. 9, 1-5
Beruncnenue Borunicnenue mpenena ¢yHkuuu B R, anekTpoHHBIX | BeinmonneHnue
npenena Tabauuax MPAKTUYECKUX
¢bynkuuu B R, | Pekomennyemsie ucrounuku: 8, 1-2;. 9, 1-5 3aJaHuil Ha
AIIEKTPOHHBIX KOMIIBIOTEPE.
Tabnunax
Beruucnenue [IpubnmxeHHoe BhIYUCIEHUE TMPOM3BOAHON (GyHKIMH B | Beimoinenue
MPOM3BOJHON  |3a4aHHOM Touke B R, 2MeKkTpoHHBIX TabIMIAX. | IPAKTUYECKUX
GbyHKIUU B MOHOTOHHOCTP M TIOMCK JIOKAaJBHBIX AKCTPEMYMOB |3a/IaHUI Ha
Touke B R, ¢y B R, anexTpoHHBIX Tabnunax. YucieHHOe | KOMIbIOTEpeE.
AIIEKTPOHHBIX | UCCIIEIOBAHKE BHIMYKIOCTH (DYHKIIMU M TOWCK €€ TOYEeK
Tabdaumax nepern6a B R, MS snexrponnsix Tabmumax 1. [TomxHoe

YHCIIEHHOE HccienoBaHle (QyHKIUU B R, 31eKTpOHHBIX

Ta0IHUIIaxX.

Pexomenyembie uctounnku: 8, 1-2;. 9, 1-5
Yuciaennoe Yuciaennoe HaX0KICHUE ONPEACICHHOTO U | Boimonnenue
HaX0XJIeHUE HECOOCTBEHHOT0  HWHTerpajia B R,  3JIEKTPOHHBIX | IPAKTUYECKUX
OTIPEIeNIEHHOTO | TaOIUIaX. 3aJlaHull Ha
u Pexomennyembie uctounuku: 8, 1-2;. 9, 1-5 KOMIIBIOTEPE.
HecOoOCTBEHHOT
O HHTerpajia B
R,
AIIEKTPOHHBIX
Tabdaumax
Omnepanuu ¢ Kommnekcueie uumcna. Pemenune — anreOpanyeckux | Beimonnenue
KOMILJIEKCHBIMU | ypaBHeHHH. Borunciienne apudMeTndeckux BhIPAKEHUH | IPAKTUUECKUX
qHUClIaMU U (B R, 21eKTPOHHBIX TAOIHUIIAX). 3aaHuil Ha
pernieHue Pexomennyembie ucrounuku: 8, 1-2;. 9, 1-5 KOMIIBIOTEPE.
anreOpandecKu
X YPaBHEHHUM.
Omnepauuu ¢ AnreOpa MaTpull, UMIOPT, SKCHOPT AaHHBIX W3 R B|BbimonHenue
MaTtpuiiamu B R, | aliekTpoHHbIe Tabnuibl. BekTopsl v IeHCTBUS HA/l HUMH | IPAKTHYECKUX
9NEeKTPOHHBIX | (B R, anexTpoHHbIx Tabnuiax). CoOCTBEHHbIE 3HAUEHUS | 3alaHUM Ha
TabIMIax U COOCTBEHHBIE BEKTOphl MaTpull. KBaapaTuusble | KOMIBbIOTEpE.

¢dopmsl (R).
Pexomennyembie ucrounuku: 8, 1-2;. 9, 1-5




Pewrenne Pemenne MaTpuyHbBIX ypaBHEHUH (METOJOM 0OpaTHOH | BeimosiHenue

CUCTEMBI Marpuubl, Kpamepa, I'aycca (B R, 31eKTpOHHBIX | IpaKTUYECKUX

JIMHEHHBIX Tanumax). 3a/laHu| Ha

ypaBHeHu#l B R, | DkoHOMHKO-MaTeMaTHuecKass MOJEIb MEXOTPaciIeBOro | KOMIBIOTEPE.

ANIEKTPOHHBIX | OanaHca (MoJenb «3aTparhl-BeImycky).

TabIMIax MarpudHoe ypaBHeHHE (B R, 2IEKTPOHHBIX Ta0OIUIIAX).
Pexomenyembie ucrounuku: 8, 1-2;. 9, 1-5

Pemenue I'padmyeckuit  MeTonm pemieHus 3amad  JIMHEHHOTO | BeimoHeHne

MIPUKIIAIHBIX nporpaMMupoBaHus (B R, 3J€KTpOHHBIX TaOIMIax). | IPaKTHYECKUX

SKOHOMMUECKUX | JIuHeltHoe  mporpammupoBanue  (CuMILIEKC-METOJ, |3aAaHUN Ha

3ama4 B R, 3a/1a4a O MPOMU3BOJICTBE, TPAHCIIOPTHASA 3a/la4a M 3a/1ada | KOMIIBIOTEpe.

ANEKTPOHHBIX | O HA3HAYCHUSIX) (DJICKTPOHHBIX TAOIHUIIAX).

TabauIax Pexomenyembie ncrounuku: 8, 1-2;. 9, 1-5

6 Ilepedyenb y4eOHO-METOIMYECKOr0 oOOecreYeHHsl IS CAMOCTOSITEIbHOH PadoThI
00y4aroIuXcH Mo JUCUMIIIIMHE
6.1 IlepeyeHb BONMPOCOB, OTBOAMMBIX HA CAMOCTOSITEIbHOE OCBOEHHUE THCIUTLINHBI,
(opMBbI BHEAYTUTOPHOI CAMOCTOATEILHOI PadoThI

Tabnuma 4
HaunmeHnoBanme IlepeyeHb BONIPOCOB, OTBOAMMBIX HA ®opmbl
TeM CaMOCTOsITe/IbHOE OCBOEHHE BHEAYIMTOPHOM
(pa3nesioB) CaMOCTOSITEJIbHOM
AUCHMILIMHBI padoThbl
Brenenue B BBox nanubpIx u popmMyn B sUEHKH; BCTPOCHHBIC Pemenue TMmoBsIx
pabory ¢ (hopmysl; MOI00p Mapamerpa. 3amad. Paz6op
AJIEKTPOHHBIMHA BOITPOCOB I10 TEME
TabIUIaMu 3aHATHS.

Beenenne B R u
RStudio

VcranoBka R m RStudio; ommcanue KOHCOJIBHOTO
uHTepdeiica; 3arpy3ka W akTuBamus OuOmmorek R;
TAMBl JJaHHBIX B R W  mporpammupoBaHue
NepeMeHHBIX; 0a30BbIe MaTeMaTUYECKHe (PYHKIUU B
R; co3manme mosib3oBaTenbCcKkux (GYHKIMKA B R u
MOJKIIIOYCHUE  IOJIb30BATCIbCKUX  OMOJIMOTEK;
JIOTUYECKHE KOHCTPYKIIMU M YCIOBHBIC OIEPAaTOPHI B
R; criocoOs! uTeHMs/3anmucu B R 1aHHBIX pa3aIudHbIX
(dhopmaTos.

Pemenne THIIOBBIX
3amad. Paz6op
BOITPOCOB I10 TEME
3aHATHUS.

ITocTtpoenue [Toctpoenne  rpaduxoB byHKIMi B R, | Pemenue TMmoBbIX
rpadukoB AIEKTPOHHBIX TabIHmIax; npuOIKEeHHOEe | 3a1ad. Paz6op
¢byHkuwmii B R, BbIUMCIICHHE TOBeAeHUs (YHKIMH BOMM3U TOYEK | BOIIPOCOB MO TEME
3IEKTPOHHBIX pa3pbiBa; TpaduyecKkoe MOCTPOCHHE HAKIOHHBIX | 3aHSATHUS.
Tabnuax ACUMIITOT; MPUOTMKEHHOE BBIUHCIICHHE

NPOM3BOMHOM (PYHKIIMM B  3aJaHHOM  TOYKE;

KacaTelbHas K rpaduky QyHKIUU; MOJIETHPOBAHHE

MOCNeZIOBaTeIbHOCTE ¥ TpenenoB  (PyHKIUH,

peleHre 3aa4d anredpbl MaTpHIlL.

ITocTpoeHne NMOBEPXHOCTEN M JIMHUU YpOBHA B R

(RStudio).
Boruucnenue Brruncnenue npeaena ¢yHkiuu B R, anekTpoHHBIX | Pemienne THIOBBIX

npenena QyHKIUH
B R, anexTpoHHBIX
TabIuIax

TabIuIax.

3agad. Pa3bop
BOIIPOCOB TI0 TEME
3aHSATHSI.




Beruucnenue
MPOU3BOJHOMN
(GYHKIUU B TOUKE
B R, 351eKTpOHHBIX

[Tpubnmxkennoe BBIYHCJICHHUE MIPOU3BOHOU
GyHKIIMM B 3alaHHOW TOYKe B R, 3IEKTPOHHBIX
tabaunax. MOHOTOHHOCTh M IIOMCK JIOKAJIbHBIX
KCcTpeMyMoB  (yHKIME B R, 3IEKTpOHHBIX

Pemenue THTIOBBIX
3amad. Pa3bop
BOIIPOCOB I10 TEME
3aHATHUS.

TabIrIax Tabnumax. YncaeHHOe HCClIeOBaHUE BBIMTYKIOCTH

GyHKIMH M TIOMCK ee Touek mnepernba B R,

JNIEKTPOHHBIX  Tabmuuax. [losHoe  dmcieHHOE

uccienoBanne (yHKOEH B R, 3IEKTPOHHBIX

TabnuIax.
Yucnennoe UucneHHoe  HAXO0XICHUE  ONPEACNIEHHOro W | Pemenue TMHOBBIX
HAXOXJIECHUE HECOOCTBEHHOTO HHTerpaja B R, ayekTpoHHBIX | 3amay. Pazbop
OTPEJIEIEHHOT0 U | TalIHIax. BOIIPOCOB T10 TEME
HECOOCTBEHHOTO 3aHATHSL.
nHTerpasia B R,
AIIEKTPOHHBIX
Ta0IuIax
Onepanuu ¢ Kowmrmekcupie uncna. Pemenne anreOpamdeckux | PemieHne THIOBBIX
KOMITJIEKCHBIMU YpaBHEHUH. Boruncnenne apudmMernueckux | 3amad. Pazdop
qHUCIIaMU U BbIpakeHUH (B R, 2/IeKTpOHHBIX Ta0OIHIIaX). BOIIPOCOB T10 TEME
pelieHue 3aHSATHS.
anreOpandecKux
YPaBHEHUM.
Onepanyu ¢ Anre0Opa MaTpuil, UMIOPT, SKCHIOPT JaHHBIX W3 R B | Pemenue TumoBbIx
MarpuiamMu B R, ANIEKTPOHHBIX Tabnuax. Bekropel u nelictBus Han | 3amad. Pa3zoop
ANEKTPOHHBIX HuMH (B R, anexTponHbIx Tabnuiax). CoOCTBEHHBIE | BOIPOCOB MO TEME
Tabnuuax 3HauYeHUSI U COOCTBEHHBIE BEKTOPbl MAaTpPHIl. | 3aHATHUS.

Ksagparuunsie hopmsl (R).
Pemenue Pemienne  matpuuHbIX  ypaBHeHWH  (MeroaoMm | PemieHue THIIOBBIX
CUCTEMBI oOparnoit Marpuiel, Kpamepa, I'aycca (B R, | 3amau. Paz6op
JTUHEHHBIX ANEKTPOHHBIX TabIuIax). DKOHOMUKO- | BOIIPOCOB I10 TEME
ypaBHEHHUI B R, MaTeMaTHuYecKas MOJIeJIb MEKOTpacIeBoro OanaHca | 3aHSITHS.
AIIEKTPOHHBIX (Monenb «3arparbl-BeImyck»).
Tabaumax
Pemenue I'padudeckuit meTon pemeHust 3amad JuHEHHOTO | PemieHue TUIIOBBIX
MIPUKIIaTHBIX nporpamMmmupoBanus (B R, anexTponHbix Tabnuuax | 3amad. Pazoop
HKOHOMMYECKUX ). Jluneiinoe mnporpammupoBanue (CHUMILIEKC- | BOIPOCOB MO TEME
3amad B R, METOJI, 3aJaya O TMPOU3BOJCTBE, TPAHCHOPTHAS | 3aHATHSL.
AIIEKTPOHHBIX 3a/laya ¥ 3a7ada O Ha3HaueHUsX) (B DIEKTPOHHBIX
Tabdaumax TaOJIMIAX).

6.2 IlepeyeHb BONPOCOB, 3aJaHWi, TeM I NOATOTOBKH K TeKyleMy KOHTPOJIIO
(cormacuo Tadauune 2)
IIpumep BapuanTa KOHTPOJILHOM padoThl B 1 cemecTpe

1. Haiitu TOYKHU JIOKAJIbHBIX 3KCTPEMYMOB U O6J'IaCTI/I BO3pacCTaHus U y6HBaHI/IH (I)YHI(L[I/II/I
_ (x+4)(x+2)(x—1)(x-5)

x*+16

2. Haiitu TOo4kM neperuda 1 mpoMexXyTKH BOTHYTOCTH U BBITYKIIOCTH (DYHKITUH

3. HpOBCCTI/I TIOJIHOC UCCIICJOBAaHUC (I)yHKI_[I/II/I " NIOCTPOUTH rpa(bmc:

X

y =e*-cosx.

x2-2x+2
[ ==

4. V3BecTHO, YTO AJMHA OKPYXHOCTH mepBoro kpyra cocrasiser 100, a miomanas
BTOporo kpyra coctasysier 1000. C nomouisio uHcTpymMenta [lon6op mapamerpa onpeaeanTs Bo




CKOJIKO DPa3 paJuyc MEpBOTO Kpyra OTJIMYAETCs OT paxuyca BToporo. OTBET AaTh C JBYMS
3HaKaMH I10CJIE 3aITON.

5. C nomouibio (PMHAHCOBBIX (PYHKIUI ONPENEINTh, Kakas cyMMa OyJIeT HaKOIUICHA MPH
CJIeNYIOIIMX YCIOBMsX: HauanbHOe 3HadeHue Bkianga ([Ic) — 8000 mosmapoB, cpok BKIaja
(Knep) — 18 wmecsneB, rogosast npoueHTHass crtaBka (CraBka) — 11%. JlomonnurtenbHbie
BJIOXKCHHS M M3BATUS HE MPOU3BOAATCA. [IponeHThl HauucisitoTes: exemecsyno. OTBET naTh ¢
JBYMsI 3HAKAMH TIOCJIE 3aIATOM.

IIpumep BapuaHTa KOHTPOJIbHOI padoThI BO 2 cemecTpe
1. Beraucnute Beipaxenus B R-Studio ¢ TO4HOCTBIO B 6 3HAYAIIHUX [TUPP

sin3(7!14+¢37)

1
J1+arctg(1+0_2435)
sin x

logysas| 273 +

2. OObsButh B R ¢ynkmuio Sink(x) = U TOCTpOUTH ee Tpaduk Ha

X
orpeske[—20,20]. KonmuecTBo TO4Yek Ha oOTpe3ke B3sTh paBHbIM 401. Bynmer nmm manHas

(GyHKIMS HETpepbIBHA B HyJe?

_ y=3lni—1. [3. 4]

3. Ioctpouts B R-studio rpadux dyHkImm x—3 Ha oTpe3ke L' 4.

4. B Ganke pa3MmelieH AByxJeTHHH neno3utT B cymme 30 Teic. py0. moa 12% roaoBbIX.
Hauncnenue nporeHTOB MPOU3BOJIUTCS exeKBapTalbHO. ONpenenuTh BEIWYUHY JEMO3UTa B
KOHIIE CpPOKa pa3MeIleHHUs.

5. PazpaboraiiTe miaH morameHus KpeauTa, MOoJIydeHHOTO Ha CIIeAyromuX ycaoBusax: 700
ThIC. py0. CpOKOM Ha 6 jeT noja 9% rofoBbIX MPH BBIIIIATE IPOLEHTOB U MOTALIEHUs OCHOBHOIO
J0JIra 10 KPEeaUTy OAMH Pa3 B KOHIIE KaX/I0To roja.

Tunosble 3a1a4M JJI51 CAMOCTOATEILHO PadoThI CTY/IeHTOB

1. 3amate B Excel hopmyny BpydHyIO W HaiiTH 3HaYCHHE BBIPAXKCHUS NMPH Yy = 34,z =

10,x = 243
1
O+ z 2x+5

2. Beruncaure 3Hauenuil GyHkiuu y(X)=sin(X)/X mis Bcex 3HAYCHHM IMEPEeMEHHON X Ha
orpeske [1;2] ¢ marom h=0.1

3. Haiitu cymmy aBaiiaTv NEpBhIX YWICHOB YHCIOBOM MOCIIEIOBATEIBHOCTH

20
5
Z 25—n
n=1
4. Haiitu npuOmmkeHHOE 3HaYeHHE Mpeelia YUCIOBOM MOCIeI0BaTeIbHOCTH
lim {n(n — 3)}
n—-oo

5. HM3BecTtHO, YTO IMHA OKPYKHOCTH MepBoro kpyra cocrtasiser 100, a miomans
BTOpOro Kpyra cocrasinser 1000. C nomombto nHcTpyMenTa [logbop mapameTpa onpeaenuTs BO
CKOJIBKO Pa3 paJuyc MEepBOro Kpyra OTIMYaeTcs OT pajauyca BToporo. OTBET AaTh € JBYMS
3HaKaMU TOCJIe 3alsTOM.

6. C noMo1pio (prHAHCOBBIX (YHKIUI ONpEAEINTh, Kakas cyMMa OyJeT HaKOIUIeHa MpH
CIIEAYIOIIMX YCIOBUSX: HadambHOe 3HadeHue Bkiaga (IIc) — 8000 mommapoB, cpok BKIajaa
(Knmep) — 18 wmecsneB, rogoBas mnporeHTHas crtaBka (CraBka) — 11%. JlomonHutenbHbIE
BJIOXKEHMS U U3BATUSA HE MPOMU3BOIATCA. [IponeHThl HauucnsaoTes exemecsyHo. OTBET aaTh ¢
JIBYMS 3HAKaMH T1OCJIE 3aIsITO.

7. 300pa3uTh Ha MIOCKOCTU I'papyK PYHKIHH:

_{—x+10, X € [-1;1]
~l12x—-3x%,  x€(1;5].



- arctg(x?+x)
8. Uccnenyiite ¢ momortnsio Excel Touku paspeisa Gpynkimu f(x) = s
10. Haiiti npomsBoHyio (GyHKIMH, 3amaHHON Tabmmuno. Dymkims Y =3X° +2x°, rae

x=123,..... HalitTu npomsBomHyl0 (QYHKIMM B TOYKe X, =4.1poH3BOAHYI0 (YHKIHU
y =3c0s’(X) B Touke X = % .

11. M306pasuts Ha miockoctd rpadpuk (ynkuun x3 — 3x2% + x — 8 ¢ NpOBENEHHOM K
HeMY KacaTelbHO# B Touke 1,5. Yka3aHue: Mpou3BOAHYIO (DYHKIUH BBIYUCIUTH aHATUTUYCCKH
TOYHO, B KAY€CTBE OKPECTHOCTHU TOUKH 1,5 BEIOpaTh 0Tpe3ok [—1; 4].

12. HaiiTn TOYKHM JIOKaJbHBIX SKCTPEMYMOB M 00JacTH BO3pacTaHWsi W YObIBaHUSA
(x+4)(x+2)(x—1)(x-5)
KUK Y = .
(byH H y x4+16

13. Haiitn TO4KM riepernda 1 MpoMeKyTKH BOTHYTOCTH U BBITYKIIOCTH (DYHKITHH
y =e*-cosx.
14. TlpoBectu moJyiHOE HccaeI0BaHUE PYHKLINN U IOCTPOUTH TpadukK:
x2-2x+2
fO)=—"~
x—1

15. Haiiti rno6aneHslii skctpemym Gynkuun: f(x) = x* + 5x2 — 10x.
16. Berunciuth Beipaxkerus B R-Studio ¢ To4HOCTBIO B 6 3HAUAIIUX 1IUGD

sin3(7!14+¢37)

1
\/1+arctg(1+0_2435)
sin x

logysas| 273 +

17. OObsBuTh B R ¢ynkouo Sink(x) = U TIOCTPOUTH ee¢ Tpaduk Ha

X
orpeske[—20,20]. KonmmuecTBo TO4Yek Ha OTpe3ke B3sATh paBHbIM 401. Bymer nmm manHas
(hyHKIIMS HETIpephIBHA B HyJIE?
18. [IpuOmmKeHHO BBIYUCIUTH C YKa3aHUEM OIIEHKH aOCOJIFOTHOW OIMMOKY WIIA T0Ka3aTh
PacxoIMMOCTh HHTErpasia
+o00

f cosx dx

0
19. Tloctpoiite rpadux dpyuxuun f(x,y) = ye ™" B ksagpare [—5; 5] x [—5; 5].
20. BbMUCANTL TOYHBIE BBIPAKEHUS Ui MNPOM3BOAHBIX 10 TPETHErO MOPSIKA
BKJIFOYHTENBHO IS DYHKIIUH
flx) =3e 2% 4 B 3\/}.

Inx
21. Menemxep TOproBoi (GUPMBI pPelIni U3YyYUTh 3aBUCUMOCTb COBITa MPOIYKIHH OT

BEITMYMHBI CPEJCTB, 3aTPaueHHBIX HAa pekiamMy. Y HEro HMEIOTCS CIEAYIOIINe AaHHBIE O
pacxojax Ha pekjamy x (TeIC. py0.) U 06beMa NpoJaHHOM MPOAYKIUH Y (ThIC.€1.):

X 10 20 40 60 75 90 100

y 25 60 120 240 320 430 520

MeTo10M HaMMEHBIIUX KBAJApPaTOB HAWTH JIMHEHHYIO anIpPOKCHUMALMIO 3MIIMPHUYECKUX
JIAHHBIX HETIOCPEICTBEHHBIM BBIYMCICHUEM NTapaMeTPOB JTMHEHHON (QYHKIUH.

Paccmotpers npyrue Buuabl 3aBucumocted. Haiitm ux mapamerpsl. BbIACHUTH, Kakas
3aBUCHMOCTb JIy4ll€ B CMBICIE METOJA HAMMEHBLIMX KBaJApaTOB OIMCBIBAET SMIMPUUYECKUE
naHHble. Vcrosip3ys Jydllyr0 3aBUCMMOCTb, CHIENATh IPOTHO3 O KOJUYECTBE PEATM30BAHHOU
NPOIYKIIMH, €CIIU 3aTpaThl Ha peksiamy cocTaBsT 120 ThIC.pyo.

22. B OaHke pa3MmellleH ABYXJeTHHH Aerno3uT B cymme 30 Thic. pyo. mox 12% rojoBbIX.
Hauncnenne nponeHToB NPOU3BOIUTCS €XEKBapTalbHO. ONpenenuTh BEIUYUHY JIENO3UTA B
KOHIIE CPOKA Pa3MEILECHHUS.




23. PazpaboraiiTe MaH MOTAUICHUS KPEOUTa, MOJYYCHHOTO Ha CIEAYIOIIUX YCIOBHUSAX:
700 TeIC. py0. cpokoMm Ha 6 meT moa 9% TOMOBBIX NPH BHIMIATE MPOILEHTOB W IOTAIICHUS
OCHOBHOTO JIOJITA [0 KPEAUTY OJIMH pa3 B KOHIIE KaXKJOT0 TOAa.

24. Mono4HbIi 3aBOJa MPOU3BOAUT MOJIOKO, Keup M cMmeTaHy, pachacOBaHHBIC B
oyrbuiku. Ha mpousBoacTBo 1 T Monoka, kedupa u cMeransl Tpedyercst coorBercTBenHo 1000,
1000 u 9400 xr monoka. Ilpu sTOM 3arpaThl pabouyero BpeMEHM IpU pa3iuBe 1 T MoJIOKa U
kepupa cocrasmstor 0,18 m 0,19 mammuo-uacoB. Ha pacdacoBke 1 T cmeraHbl 3aHATHI
crienuagbHble aBTOMAThl B TeueHue 3,25 dvacoB. Bcero st mpou3BOACTBA IEIHHOMOJIOYHOMN
MIPOJYKIIMU 3aBOJ MOXKET ucnojbp3oBaTh 136000 kr mosnoka. OCHOBHOE 000PYAOBAHHE MOKET
OBITh 3aHATO B Te4ueHHE 21,4 MaTMHO-YacoOB, a aBTOMATHI 10 pac(acoBKe CMETaHBI — B TCUCHHE
16,25 gacos. [IpuOsuis 0T peanuzammu | T MoJIOKa, Kehupa ¥ CMETaHbI COOTBETCTBEHHO paBHA
30, 22 u 136 py6. 3aBoa JOJDKEH €XKEIHEBHO Npou3BoaUTH He MeHee 100 T wmosoxa,
pacacoBanHorO B OyTHUIKA. Ha MpOW3BOICTBO ApPYrod NPOAYKIMH HE HMMEETCS HUKAKUX
OTpAaHUYCHUH.

Tpebyercst onpenenuTh, KaKyro MPOIYKIUIO M B KAKOM KOJIMYECTBE CIENYET €KEIHEBHO
M3TOTOBJISATH 3aBO/Y, YTOOBI MPUOBUIB OT €€ peanu3aluu Oblila MAKCUMAaJIbHOM.

Kpurtepun 0a/1/71bHOM OLEHKH Pa3IHYHBIX (DOPM TEKYILIEIr0 KOHTPOJISA YCIIEBAaEMOCTH

Opranuzanys TEKyIIero KOHTPOJS YCHEeBAEMOCTH OOYdYarolIMXCsl 110 UTOraM CeMecTpa
(Momyns), mo mporpamMmaM OakajiaBpuaTa M MarucTpaTtypbl B COOTBETCTBHUHM C Y4€OHBIMH
IJTaHAMM 110 HapaBJIeHHUSIM MOATOTOBKH BBICILIEr0 0Opa30BaHMsl YTBEPKIEHA MPUKA30M PEKTOpa
duHyHHBEpCUTETa TO OCHOBHOUM aAesTenbHOCTH OT 23.03.2017 Ne0557/0 «O6 yTBepkaAcHUN
[TonoxeHnst 0 MPOBEACHUHN TEKYILIETO KOHTPOJSA yCIIEBAEMOCTH M IMPOMEKYTOUYHOM aTTECTaluu
oOyyaromuxcs o nmporpaMmam OakajgaBpuaTa U MaructpaTypbl B @MHAHCOBOM YHUBEPCUTETE.

Tabnuma 5 - Buasr pabot oOy4arorierocs, popmMupyromye TeKynui KOHTPOJIb M0 TUCIUIUIMHE

Nom/m | Bupn yueOGHOM AeSITEIbHOCTH Bamnsr Makcumym 3a
cemectp (MOIyJb)

BrimonHenue u 3anmmta KOHTPOJILHONH PabOTHI 10 10
AynutopHas KOHTpOJIbHas/Cpe3oBas paboTa 5 10
TecTupoBaHue/0JIUIT OTIPOCHI 0,2 10
Ilocemenue  3aHATHH, BeIeHUE  KOHCIIEKTA 0,1 4
JISKIIMK/CEMUHApa U paboTa ¢ HUM
AKTHBHOE y4JacTHE B HMHTEPAKTUBHOM IIpPOIIECCE 0,1 6
BBITIOJIHGHUSI ~ TPAaKTUYECKUX  3aJaHUi  Ha
CEMHHAPCKOM 3aHSTHH
Bcero 3a cemectp (MoayIb) 40

7 <@oHA OLEHOYHBIX CpPeICTB /Js TMPOBeJeHUs] NPOMEKYTOYHOH aTTecTAUMU
o0yyaromuxcs Mo JMCHUIINHE
[lepeyeHr TUTAHUPYEMBIX PE3YJIBTATOB OCBOCHUS 00OPa30BaTEIBLHOW  MPOTPaMMBbI
(mepeyeHb KOMIETEHIMI) C YyKa3aHHEM WHIWKATOPOB WX JOCTH)KEHHUS U TUIAHHPYEMBIX
pe3ynbTaTOB OOYYEHUS MO JUCIUIUIMHE COAEPXKHUTCS B pasnene «2 IlepedeHp IMIaHUPYEMBIX
pE3yNbTaTOB OCBOEHHUS 00pa30BaTeIbHONW MPOrpaMMBbl (MepeueHb KOMIETEHIIUN) ¢ yKa3aHueM
WHIUKATOPOB MX JOCTHKEHUS U TUIAHUPYEMBIX Pe3yIbTaTOB OOYyUEHUS MO TUCITUTLINHE.

7.1 TumnoBble KOHTPOJIbHBbIE 3aJaHUS HMJIH HHbIe MaTepUAJIbl, HeOOXOAUMbIE sl
OLICHKHU MHIUKATOPOB JOCTUKEHUS KOMIICTEHIIU, YMEHUH U 3HAHUI
Tabnuia 6 - [IpumepHble 3a1anus, HEOOXOUMBIE JIJIs1 OIIEHKH JTOCTHKEHUS] KOMITETSHITUHT

KOMHCTCHHI/ISI TunoBkle 3agaHus

VK-4 Huapuxarop 1. Hcmouab3yer OCHOBHBIE MeETOALI H CPEICTBA
CrnocoBHOCTH MOJIy4eHUs1, IPeCTABJIEHUS], XPAHEHH S U 00Pa0OTKM TaHHBIX.




HCII0JIb30BATh IMPUKIIAIHOC
porpaMMHOE oOecrieueHme
IIpU pELIECHUH
npodeccHoHaNbHBIX 3a1a4

3HATh OCHOBHBIE METOJIbI U CPEJCTBA MOJTyUCHUS, PEICTABICHUS,
XpaHEHUs U 00pabOTKY TaHHBIX.

YMeTh HCHONB30BaTh OCHOBHBIC METOMABI M CPEICTBA TOIYYCHUS,
MIPEJCTaBIICHUS, XpaHEHH 1 00pabOTKH JaHHBIX.

3aganmne 1

IMosicuuTe, Kakve HHPOPMAMOHHBIE TEXHOIOTHH MTPUMEHSIOTCS MPH
CO3JTaHUH CBOAHBIX TAOIHII.

3ananmue 2

IMosicuuTe, Kakve HHMOPMAMOHHBIE TEXHOIOTHH MTPUMEHSIOTCS MPH
MPEICTaBICHUN JaHHBIX.

3amanmne 3.

IMosicuuTe, Kakve HHPOPMAMOHHBIE TEXHOIOTHH MTPUMEHSIOTCS MPH
00paboTKe (MeTo/IbI 00pa0OTKH) JAHHBIX.

HNuankarop 2. JemoHcTpupyeTr BiaaaeHue npogeccHoHAIbLHBIMHA
NaKeTaMM MPUKJIATHBIX TPOTPaMM.

3HaTh npodeccroHaNbHbIE TAKETHl MPUKIAAHBIX POrPAMM.

YMeTh HCIONIB30BaTh MPOPECCHOHANBLHBIE MAKeThl MPUKIaTHBIX
pOrpamMm.

3ananmue 1

OmnpenenuTb, WCIONB3YyS  DJIEKTPOHHBIC TAONHIIBI, IO KaKYIO
MPOICHTHYIO CTaBKy HEOOXOAMMO CJElaTh BKJIAJ B OaHK B CyMMeE
500000 py0Oieii, ¢ eKeTHEBHBIM HAYUCIEHUEM MPOIIEHTOB, YTOOHI 3a
4 rona Hakonuth Ha cyery 1000000 py6mneii? OTBET OKPYIIHUTH JIO
COTBIX JIOJIEW MPOIIECHTA.

3aganue 2
Haiinute ¢ Touroctsio 10 0,00001 cymmy 9mCIIOBOTO psina
S 2n+5
3n
n=1
3aganue 3

Haiinure ¢ Tounoctsro 1o 0,00001
JEHCTBUTENBHBIA KOPEHb YPaBHEHUS
X+ +2x—5=0.

Huaukarop 3. Boioupaer  Heod0XxoaumMoe NPUKJIaTHOE
nporpaMMHoe o0ecrnedeHMe B 3aBHCHMOCTH OT pemaeMoii
3aJauM.

3HaTh NPUKIIATHOE TPOrPpaMMHOE 00ECTIEYSHHE B 3aBHCUMOCTH OT
perraeMon 3aiayu.

YMeTh HCIONB30BaTh TPUKIAJHOE MPOTPAMMHOE OOEcliedeHrne B
3aBUCHMOCTH OT PelaeMoil 3a1auu.

3aganmue 1

Penmthe 3a7a4y ONTUMAlBHBIM METOAOM, HCIIOIL3YS 3JIEKTPOHHEIE
Tabmuiel Wi R. BeraucnuTs TodHbIE BBIpQXKEHUS IS TPOU3BOIHBIX
JIO TPETHEro MOPSIKA BKIIFOUUTETHHO ISl ()YHKIIHH:
f(X)=(—x+9)(9x+3).

3aganmue 2

Pemmte 3amady ONTHMAaNbHBIM METOIOM, WCIOJIB3YS SJEKTPOHHBIE
Tabumel i R.

[anbl BekTOpa:

§=(6,7,5;5,7,5,9;6,0,3);

b=(0,5,7,6,10,3,—-4,—-1,—1,10);

¢=(0,8,0,-3,-9,-10,4,2,-9,-5);

BrerancnuTh 3HaUCHUS BBIPKEHUI:

4G+3b;

3(d , &) b+20[b|a.




3amanmne 3
Pemmth 3amady ONTHMAaNBbHBIM METOIOM, WCIOJB3YS SJICKTPOHHBIC
Ta0muuel uau R.

o
s matpunel A u3 1. 3 u Bekropa B: B=(7,-3,4,-9,2,—7,—-10)
MaKCUMAaJbHO TOYHO PEIIUTh MAaTPUUIHOE ypaBHEHHE: A-X=B.

Huauxkatop 4. MHcnouab3dyeT NpPUKJIagHOE NPOrpaMMHOe
obecneyeHne JJisl pellleHNs] KOHKPETHBIX MPUKJIATHBIX 3a1a4.
3HaTh NPUKIAJIHOE TPOrPaMMHOE 00SCTICUCHHE TSl PELICHHSI
KOHKPCTHBIX IIPHUKJIaJHbIX 3a1a4.

YMeThb HCIONB30BaTh MPHUKIATHOE MPOrPAMMHOE OOCECIICUCHHE IS
PELLIEHNs] KOHKPETHBIX IIPUKIIAIHBIX 3a1a4.

3ananue 1.

PemmTh 3amavy, wuCHoib3ys OIEKTPOHHBIE Tabimibel. B OaHke
pasMerieH ABYyXJeTHHIA Aeno3uT B cymme 30 Thic. pyo. mox 12%
roJoBbIX. HauuciieHre MPOIEHTOB MPOU3BOJUTCS EKEKBAPTAIBHO.
OnpeaenuTh BETMYMHY JICTIO3UTa B KOHIIE CPOKA Pa3MEIlCHUsI.
3ananue 2.

Pemmte 3amady, wcmonb3ys 3JEKTpOHHBIE TaOmuIsl. Pazpaboraiite
IJIaH MOTAIICHUs KPEAnTa, MOJTYYeHHOr0 Ha CIACAYIOIIUX YCIOBHUSX:
700 TBIC. pYO. cpokoM Ha 6 ser mom 9% TOMOBBIX TPH BEHITLIATE
ITPOUCHTOB W IMOTalI€CHUsA OCHOBHOI'O AOJI'a IO KPE€AWUTYy OAWH pa3 B
KOHIIE Ka)KJI0r0 T0/1a.

3ananue 3.

Pemmts 3amady, HCnob3ysl AIEKTPOHHBIE TA0MHIIBI. C ITOMOIIBIO
(hvHAHCOBBIX (DYHKIIMH OMpENeNnTh, Kakas CyMMa OyeT HaKoIieHa
MIPH CICAYIOMNX YCIOBUAX: HadajbHOE 3HaueHne Bkirana (I1c) —
8000 gommapos, cpok Bkiaga (Kmep) — 18 MecsiieB, rogoBas
nporieHTHas craBka (CtaBka) — 11%. JlomomHUTENBHBIC BJIOXKCHUS U
U3BSITHS HE TPOU3BOIATCSA. [IPOIIEHTH HAUHUCTISIOTCS €KEMECSIHO.
OTBeT AaTh C IBYMS 3HAKaMU TTOCTIE 3aIIATOMH.

YK-15

CrnocoOGHOCTB peeBaHTHO
pelraeMbIM 3a/1a9aM
UCIIOJIb30BaTh
UH(OPMaIMOHHBIE
pecypcsl H
MH(POPMAITMOHHO-
KOMMYHHKAIIIOHHBIC
TEXHOJIOTUH IS
TOCTHIKCHUS LIEJIeH,
CBSI3aHHBIX C
npodeccuoHambHON
IeATENbHOCTBIO,
oOy4yeHHEeM, y4acTHEM B
’KM3HH O0IIECTBA U JPYTUX
cdepax KU3HU

Hupgukarop 1. CaMocTOATEJILHO BBIOMpPAaeT M HMCHOJIB3YET
nudpoBLIe CcpeacTBa OOIEHHS, OCYLIECTBJISET IOMCK W/HJIHN
CO371aHHe KOHTEHTA B COOTBETCTBHH C LEJIbI0 B3aNMOAeliCTBHS, B
TOM YHCJIe IS OPraHU3aIUM COBMECTHOM IesATeIbHOCTH.

3HaTh: BO3MOXHOCTH HWH(MOPMAIIMOHHBIX PECYpPCOB  JUIS
penieHus Mpo¢peCCUOHAIBHBIX 3a/1a4.

YMmerb: wucCnosb30BaTh HH(DOPMAIMOHHBIE PECYpChl  UIS
penieHus Mpo¢eCcCHOHAIBHBIX 3a/1a4.
3aganue 1.

IInomwane nepBoro kpyra cocrasiusier 760, miomanpe BTOPOro Kpyra
cocraBnsier 20. C momompbtio wHcTpyMmMeHTa Ilombop mapamerpa
OIIPENENUTh BO CKOJIBKO Pa3 paguyc IEPBOrO Kpyra OTJIMYaeTcs OT
paznuyca BTOpOTO.

3aganmue 2.
W3BecTHA npeacibHas Mponu3BOAUTCIIBHOCTD TPyda
MP(L) = 250
~ In(L + 100)’

rie L — o0béM Tpynoszarpar. Hailitm 00BEM NpoM3BOACTBA TIPH
oobpéme Tpymosatpar L¢=80. OTBer maTh C TOYHOCTBIO /IO IBYX
3HAKOB I10CJIE 3aIIATOH.

HNnauxarop 2. Baaneer HABbIKAMH OpraHu3anuu
B3aUMOJIeiicTBUS U KOMMYHHMKAIMHU c MOMOII IO
HH(OPMAMOHHBIX CHCTeM HW/MJIH OHPPOBBIX CEPBHCOB H
TEXHOJIOTHH.




3HATh: BO3MOXHOCTH U(POBBIX CEPBUCOB U TEXHOJIOTUN IS
B3aMMO/ICHCTBUS MPU PEUICHUH MPOPECCHOHAIBHBIX 33/1ad.
YMeTh: UCTIONB30BATh IU(PPOBLIC CEPBUCHI U TEXHOJOTHH IS
B3aMMOJICHCTBHS IIPH PEIICHUH ITPO(ECCUOHAIBHBIX 3a/1a4.
3aganue 1. 3aaHue BHITOTHSACTCS MUHUTPYIIION U3 2-3 CTYICHTOB
Haditu B odumuanbHBIX HCTOUYHHMKAX (Hampumep, B PBK)
uH(OPMAITI0 O CTOMMOCTH MHHYTHI PEKJIaMbl Ha TEICBU3MOHHBIX
KaHaJlax BO BPeMs

tpaciassmd UM mo  ¢yrbony 3a  mociemgHue 5 JieT.
IIpoananu3upoBaTth MOIy4YEeHHBIE AaHHBIEC. [IpomuTOCTpUpPOBATH
MOJIYYECHHBIE PE3YJIbTATHI JUArPaMMOH.

3ananue 2.

Hmeercs niare 3amanmii - A, b, B, I', /1 - u nsate padoraukos — I, 11,
I, IV, V - qng ux BoimonHeHus. B tabmuie ykazaHa NpHOBLIb,
KOTOPYIO OOeCIeunBaeT Ka)Iblii U3 PaOOTHMKOB IMPH BBIIOJIHEHUU
KaXJ0ro U3 3aJaHuil.

| I i IV v
A 18 30 20 18 17
B 13 18 10 17 13
B 10 16 11 10 15
T 19 25 18 17 16
i 14 18 22 20 8

Pacnpenenuts 3amanums MeXay paboTHHKaMu (OMHO 3agaHUE
BBIIIOJIHSIETCS OJHUM 4YEIOBEKOM) Tak, YTOOBI 00Iass mpUOBLIL OT
BBIIIOJIHEHUST 3aJaHuii Obula HaumOojbineii. B oTBere ykaszaTh
HalICHHYIO0 HanOOJBIITYIO TTPHOBLTH.

Hupuxarop 3. OcyuiecTBiaseT mog0op U NpuMeHeHHe Pa3THIHbIX
HH(OPMAIHOHHO-KOMMYHUKAIMOHHBIX CPEICTB ISl pelieHust
00pa3oBaTeJbHBIX U NPodecCHOHANBHBIX 3a/1a4.

3HaTh: pa3auvHble  HHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIC
CpencTBa sl perieHus Tpo(ecCHoOHaTbHBIX 3a/1a4.

YMeTh: WCIIOJIb30BaTh  pa3jM4Hble  WHOOPMAIMOHHO-
KOMMYHHUKAITMOHHBIC cpencTBa Jin:| perieHus
npoeCCHOHANIBHBIX 3a/1a4.

3aganue 1.

C nomompio (UHAHCOBBIX (DYHKIMA ONPENEInTh, KaKHM JOHKHO
OBITH HAaYaJIBHOE 3HAYEHHE BKIIAJA IIPH CIEAYIOMNX YCIOBHAX: CPOK
Bkiaga (Kmoep) — 18 mMecsaues, Oynymiee 3HaueHue Bkiaaga (be) — 11
500 momrapoB, romosas mpoueHTHas cTtaBka (CraBka) — 12,5%.
JIOTIONMHUTENBHEIE  BIOXKEHHST W HU3BITHS HE  ITPOU3BOMATCA.
[IporeHThl HAYUCISAIOTCSA eXekBapTanbHO. OTBET JNaTh € JBYMS
3HaKaMH II0CJIE 3aIISTOM.

3aganmue 2.

Co31aTh 3JIEKTPOHHYIO Ta0JIHITY, COEPIKAIIYIO TaHHEIE O Kypce €BpO
(EUR) 3a mocnenuuit mecan (3Ty HHPOPMAIIUIO MOKHO HAWTH Ha
ounmansHOM caiite COepOanka). UMnopTupoBath 3TH JaHHbIE B R
B BUe 00bekTa Ttura data.frame.

ITKH-7

CnocoOHOCTh TPUMEHSTh
MH(pOPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIC
TEXHOJIOTUH, OCHOBHBIE
MOJIOKEHUS

Wnpuxatop 1. J[lemoHcTpupyer 3HaHusi B cdepe
HH(OPMAIMOHHO-KOMMYHUKAIMOHHBIX TeXHOJIOT Ui,
HH(OPMALMOHHOH 0e30MacCHOCTH M 3aIIUTHI HH(OPMAaLUH,
OCHOBHBIX I0JIOKEHUH 3aKOHOAATEIbCTBA 0 EPCOHAIBHBIX
JAHHBIX, 00 O00mmMx npuHHUNAX (GYHKIHOHUPOBAHUA
CHCTEeMbI 3JICKTPOHHOI'O NMPABUTENbCTBA JJIsl 00ecneyeHus




3aKOHOJATEILCTBA O
NEPCOHAIBHBIX JaHHBIX, 00
OOIIMX MPUHIIKATIAX
(byHKIMOHUPOBAHUS
CHCTEMBI AJIEKTPOHHOTO
MIPABUTEIHCTBA JIJIS
obecrieueHus
JEATEIbHOCTH
rOCyJapCTBEHHBIX
MYHUIIUTIATEHBIX OPTaHOB
BJIACTHU U YIIPABJICHUS

AeATeJIbHOCTH TOCYIaPCTBEHHBIX M  MYHMUIMIAJIbHBIX
OPraHoOB BJIACTH M YNIPABJICHUS.

3HaTh mpaBoBOil 0azuc TPUMEHEHUS HHPOPMAITUOHHBIX
TEXHOJIOTMM B TOCYAAPCTBEHHOM YIIPABJICHUH, Ba)KHEHUIIINE
UCTOYHUKM 3HAHWH W JIydlIe MHPOBBIE NMPAKTUKU B cdepe
UHPOPMALIMOHHBIX TEXHOJOTMA W TOCYJIapCTBEHHBIX U
MYHULIUINIAJIbHBIX HTHPOPMALIMOHHBIX CUCTEM.

YMerp  COOTHOCUTH  IpaBOBOM  Oa3uc  NpPUMEHEHUs
UHPOPMALMOHHBIX  TEXHOJIOTUH B TIOCYIapCTBEHHOM
VOpPaBJICHUH C TPAKTUKOW, paboTarh ¢ BaKHEHIIMMHU
MCTOYHUKAMU 3HAHUN, IPUMEHSTh JTy4IlIN€ MUPOBbBIE TPAKTUKU
B cepe MHPOPMAIIMOHHBIX TEXHOJIOTHI U rOCy/1apCTBEHHBIX U
MYHUIIUTIATIbHBIX HTHPOPMAIIMOHHBIX CUCTEM

3aganue 1

Haiitu B oduumanbHBIX UCTOYHMKAX AaKTyaJdbHYIO TaOIHILy
YPOBHS LM(PPOBU3ALUN TOCYIapCTBEHHBIX YCIYr MO CTpaHaM
MHpa. BpUHCINTE NMPOLEHTHYIO JOJIKO CTPAaH U MPOLEHTHYIO
JIOJIF0 HACEJICHHSI MHpA, JKUBYIIETO B CTpaHaX Ha KaXIOM
KOHTHUHCHTC B COOTBCTCTBUU C 3TUM HUHIOCKCOM.
[TponnmocTprpoBaTh MOTYYEHHBIE PE3YIBTATHI THATPAMMO.

Huauxkarop 2. Buaageer HaBbikamu cOopa, 00padOTKHU
HH(OPMAIUH M YYACTHS B MH(POPMATH3ALUM JeATEeJTbHOCTH
COOTBETCTBYIOIIMX OPTraHOB BJIACTH U OPraHU3ALMIA.

3HATh OCHOBHBIE METO/bI BBISBIEHUS OCHOBHBIX MPOOJIEM B
npaktuyeckoM npumeHennn WKT B rocymapcTBeHHOM u
MYHUIIUIIAJILHOM YIIPaBICHUH.

YMeTh BBISBISATH OCHOBHBIE MPOOJEMBbl B IMPAKTHUYECKOM
npumeHenun HWKT B rocymapcTBEHHOM W MYHUIIUNAIbHOM
yIpaBJICHUH.

3aganue 1

Jl1s BOoCCTaHOBIIEHUS! YTPaue€HHBIX MapoJsieil BXoJa Ha MopTal
opraHu3anuy TpeOyeTcss HAUTU ¢ TOYHOCTBIO 10 3 JECATUYHBIX
3HAKOB COOCTBEHHBIE YMCIIA U COOCTBEHHBIE BEKTOPHI MATPHUIIBI
A. TIpoBepuTh OPTOrOHATBHOCTH MOJYYEHHOTO COOCTBEHHOIO
0azuca.

03 02 0,5
A=({04 04 03
03 04 06
HNuauxarop 3. IIpumenser HH(OPMALHOHHO-

KOMMYHUKAIIMOHHbIE  TEXHOJIOTMH, HWHCTPYMEHTbl M
MeTOoAbl HMH(OPMAIMOHHOM 0e30IaCHOCTHM ¢ 3alIMThI
uHpopMan UM, OCHOBHbIE MOJI0KEHHUS 3aKOHOIATEIbCTBA O
MEePCOHATBbHBIX JAHHDIX, 00 oommx NPUHIUIIAX

(pYyHKIHOHUPOBAHMA CHCTEeMBbI 3J1eKTPOHHOI 0
NPaBUTEJILCTBA s ob0ecrieueHnst AesITeIbHOCTH
rocyJ1apcTBeHHbIX M MYHMIMNAJbHBIX OPraHoOB BJIACTH U
ynpasJieHHs.

3HaTh OCHOBHEIC METOJABl HCIIOJB30BAaHUS TEXHOJOTHH
OJICKTPOHHOT'O MPaBUTCIILCTBA u MpeaAOCTaBJICHU




rOCy/IapCTBEHHbIX (MYHHULMIAJIBHBIX) YCIYr JJs Pa3BUTUSA
UH(POPMALMOHHO-KOMMYHUKAITHOHHOM UHPPACTPYKTYPHI
OpPraHOB IOCYAAPCTBEHHOM U MYHULIMIIAJIBbHOM BIIACTH.

Ymernb UCIIOJIb30BaTh TEXHOJIOTHH JJIEKTPOHHOI'O
IPAaBUTENbCTBA U IPENOCTaBIEHUS  TOCYAAPCTBEHHBIX
(MyHMIIMTIANBHBIX) YCIyr JUIsl pa3BUTUS HH(DOPMAIIOHHO-

KOMMYHUKAI[MOHHOM HH(PACTPYKTYPHI OpraHoB
rOCyJIapCTBEHHOW M MYHHUIIMITIAJbHOW BJIACTH.
3aganme 1.

W3BecTHO, 4YTO MOJHBIM JOXOX M MOJHBIE M3ICPKKHU
MOHOIIOJIUHU 33JJaI0TCS] COOTBETCTBEHHO (DYHKLIMSIMU

R(q)=— q?+ 1000q u C(q)= g+ 360q + 12000.

locynapctBo coOupaercs BBECTH HAJIOT Ha YCIYyTd 3TOU
MOHOIIOJIUM B LENSIX MaKCUMHU3allMU COOMpPAeMOro Hajora B
KOJIMYECTBE t C KaXJOW E€IMHMIIBI BBITYCKAEMOW IPOAYKIIHH.
Haiitm BennumHy t W BeChb JONOJHMUTENBHBIM Hajnor. Kak
YMEHBIIUTCA  KOJMYECTBO  BBITYCKAEMOW IPOAYKIHH B
pe3yibTaTe BBEICHHs HAJIOTa?

Tunosble 3ala4M 1Jisl MOATOTOBKHU K 3a9€TYy

In(&—i' “X+1) pu Xx=0 4 x=14 cpere MS

1. Haiitm 3HayeHue BBIpAXKEHUS

Excel.
y e2(x+2)
2. Iocrpouts B R-studio rpadux dyakmu 2(X + 2) Ha OTPe3Ke [_ 3, —1].
3
=x?-1 Y=5X
3. Haiitn mnomane ¢Gurypsl, OrpaHUYCHHOW JMHUSIMH y u 2 Hns

BBIUMCIIEHUS HHTErpajia BOCIOJIb30BaThes R-studio.
4. HaWithn npuOMMKEHHO 3HAYCHHWE Tpeleia YHCIOBOM  IOCIIENOBATEILHOCTH

im (N+1)°+(n-1)°

n—»0 3
n°—3n B cpeae MS Excel.
X

_ y=3In——-1. [3. 4]
5. TToctpouts B R-studio rpaduk dyHKImm x-3 Ha oTpeske L7 4.
6. [IpoBecTr NOTHOE HCCIIEJOBaHUE PYHKIIMH U TIOCTPOUTH TPaduK:

(x) = x%—2x+2
flx) = x-1

7. W3BecTtHO, YTO UIMHA OKPYKHOCTH TMepBoro kpyra cocrtaeiser 100, a miomans
BTOpOro Kpyra cocrasiser 1000. C nomombto nHcTpyMenTa [logbop mapameTpa onpenenuTs BO
CKOJIBKO pa3 paJuyc IMEpBOro Kpyra OTIMYAETCs OT paauyca BTOoporo. OTBET JaTh C ABYMS
3HaKaMH IOCJIe 3aIsATOM.

8. C momo1pio (UHAHCOBBIX (DYHKIIUH OMpeNennTh, Kakas cymMmma OyJeT HaKoTIeHa MPU
CIIEIYIOIINX YCIOBUSX: HaudanbHOe 3HaueHue Bkiaaa (IIc) — 8000 mommapoB, cpok BKiaza
(Knmep) — 18 wmecsneB, rogoBas mnporeHTHas crtaBka (CraBka) — 11%. JlomonHutenbHbIE
BJIOKEHUSI U U3BIATHS HE NMPOU3BOAATCA. [IponeHThl HauuCstoTesa exemecssyHo. OTBET AaTh ¢
JBYMS 3HAKaMU TOCJI€ 3asTOM.

9. O6psaute B R dynxmmio Sink(x) = —

orpe3ke[—20, 20]. KomuuectBo Touek Ha oTpe3ke B3ATh paBHbIM 401. bynmer nm nanHas
¢GyHKIMS HeTIpephIBHA B HYne?

sin x

U TOCTpPOUTh €€ TrpaduKk Ha



7.2 Huble MaTepuajbl, HeoOXOAMMBIC /Ui OLEHKH WHIMKATOPOB JOCTHKEHHS
KOMITeTEHI M, YMEHUH ¥ 3HAHUH
[Topsinox npoBeneHNs IPOMEKYTOUYHOM aTTECTAllMU U CUCTEMa OLICHUBAHUS PE3YJIbTATOB
IIPOMEXYTOUYHOM aTTECTalluy [0 UTOTaM ceMecTpa (MOIyls) MO Hporpammam OakaiaBpuaTa U
MarucTpaTypbl B COOTBETCTBHM C YYEOHBIMU IUIAHAMU I10 HAIIPaBJICHUSM IOJTOTOBKU BBICUIETO
oOpa3oBaHUs yTBEpKIeHA MPUKA30M pekTopa OUHYHUBEPCUTETA 110 OCHOBHOM JIEATEIILHOCTH No
0557/o ot 23.03.2017.

8 IlepeyeHb OCHOBHOI M /IOMOJHUTEJIHLHON Yy4eOHOIl JUTepaTypbl, HEOOXOIUMOH i1
OCBOEHHS THCHHUILIMHBI:

OcHoBHas JiMTepaTypa:

1. 3aganaeB C. A. MaremaTtuka Ha si3blke R [DnekrpoHHbIN pecypc]: yueOHUK. 2-€ U3,
crep. M.: TIpomereit, 2022. 324 c. https://biblioclub.ru/index.php?page=book&id=701006 (nxata
obparenus: 15.06.2023)

2. MaromenoB P. M., ®omuueBa T. JI. Hudposas matemaruka B Excel [DnexTpoHHBII
pecypcl: yueOHUK. M.: [Tpomereii, 2023. 146 c.
https://biblioclub.ru/index.php?page=book&id=700963 (nata obparmeHus: 15.06.2023)

JonmosiHuTeIbHAS JIATEpaATypAa:

3. MeToibl ONTUMANTEHBIX PEIICHUI B SKOHOMHUKE M (UHAHCAX [DIIEKTPOHHBIN pecypc]:
yaebHoe mocobue / moa pea. B. M. I'onuapenko, B. 1O. TlomoBa. M.: KuoPyc, 2023. 181 c.
https://book.ru/book/950083 (nara obparnenus: 15.06.2023).

4. Kpacc M. C. Marematnka B SKOHOMHUKE. ba3oBbIi Kypc [DIIEKTpOHHBIN pecypc:
y4eOHMK. 2-¢ u31., uchp. u jgon. M.: FOpaiit, 2021. 470 c. https://urait.ru/bcode/487773 (nata
obpamenus: 15.06.2023).

5. Kpacc M. C., Uynpeios b. [1. MaTtemaTnka B 5KOHOMHKE: MaTeMaTHYECKHE METOIbI
1 MOJIeNH [ DIEeKTPOHHBIN pecypc]: yueonuk / oTB. pea. M. C. Kpacca. 2-e u3n., ucnp. u mgon. M.:
FOpaiir, 2023. 541 c. https://urait.ru/bcode/530764 (nara obpamenus: 15.06.2023).

9 IlepeyeHb pecypcoB MH(OPMAUMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTn «UHTepHeT»,

HeO0OXOIUMBIX [IJIsl 0CBOEHHSI THCIUTIIHHBI:

1. BubnuoTeyHO-UHPOPMALMOHHBI KOMIUIEKC (DHHAHCOBOTO YHUBEPCUTETa IPU
[IpaBurensctBe PO. Anpec: http://library.fa.ru

2. HWudopmarmonHO-00pazoBaTenbHblii  TOpTan @OHUHAHCOBOTO YHHMBEpPCHTETa TIPU
[IpaBurensctBe Poccuiickoit denepanuu http://portal.ufrf.ru/

3. DmnektponHas Oubnmoreka ®PuuancoBoro ynuBepcutera (Ob) http:/elib.fa.ru/
(http:/Nibrary.fa.ru/files/elibfa.pdf)

4. DnexkrporHo-oubmuoreunas cucrema BOOK.RU http://www.book.ru

5. ®enepansuas DbC «Eannoe okHO nocTyma Kk o6pa3zoBaTenbHbIM pecypcam». — URL:
http://window.edu.ru. Zloctyn cBOOOHBII.

10 MeToanyeckue yKkazaHus U1l 00y4alOUIMXCSl 0 OCBOCHMIO THCIMIIJIMHBI

enp MeToqMUECKMX pEeKOMEHJAIM - olecrneduTh CTyAEHTYy OakanaBpuara (Jasiee -
CTYIEHTY) ONTHMAJIbHYIO OpraHU3alMI0 Ipollecca M3y4eHUs JUCHMIUIMHBIL, a Takke
BBITIOJTHEHUS Pa3IMYHBIX (POPM CaMOCTOSATENEHON paObOTHI.

Memoouyeckue pekomenoayuu no uzy4eHuro OUCYUNIUHb

CryneHTaM HEOOXOJMMO O3HAaKOMHTBCA: C COJepKaHueM palouell mporpaMmbl
mucuumuineel (ganee - PIIJI), ¢ mensMu M 3agavamMu JUCLUIUIMHBI, €€ CBS3SIMH C APYTUMU
JUCUUIUIMHAMHE 00pa3oBaTeIbHONM MNpPOrpaMMbl, METOJUUECKUMH pa3paboTKaMH IO JTaHHOH
JIMCLUUIUIMHE, MMEIONIMMUCS Ha o0pa3oBaTelbHOM TOpTaie U caiite kadeapsl, ¢ rpapukoM
KOHCYJIbTAIM MperoiaBaTenieil TaHHO! Kadeapbl.


https://biblioclub.ru/index.php?page=book&id=701006
https://biblioclub.ru/index.php?page=book&id=700963

Memoouueckue pexomernoayuu no no020mMoeKe K CeMUHAPCKUM 3AHAMUAM

YdeOHble MPaKTUYECKHUE 3aHATUS CTPYKTYPHO COCTOSIT U3:

MPOBEPKH HAJIUYMs BBITIOJHEHHOTO 33/IaHUSl CaMOCTOSATENbHOM pPabOTHl KaKIOTO

CTYICHTA;

BBIOOPOYHON MPOBEPKU KOPPEKTHOCTH BBIITOJIHEHHS IOMAIITHETO 3aaHuUs;

pa3dopa TUIMMYHBIX OIIHOOK, BOSHUKIINX B CAMOCTOSITEILHON paboTe;

paccMOTPEHUS TEOPETUYECKUX OCHOBAHUHN Il IPAKTUKK TEKYIIEH TEMBI;

pa3zbopa NpaKTUUECKHUX METOJIOB U PELIEHUSI COOTBETCTBYIOIINX 3a/1a4;

KOPPEKTUPOBKHU 3aJaHUM JIIs1 CAMOCTOSITEIbHONU pabOThl CTYJIEHTOB.

CamocrosiTenpHas paboTa CTyAEGHTa B MpPOIECCE OCBOCHUS TUCIMIUIMHBI BKIIOYAET B
ceost:

- MOJrOTOBKY K CEMUHAPCKUM 3aHATHIM;

- U3y4eHHE OCHOBHOM U JIOTIOJHUTEIBHOM JTUTEPATYphI MO TUCIUIUINHE;

- BBIIIOJIHEHUE KOHTPOJIBHOU paboThI;

- UH/IMBUyaJIbHbIE WIN IPYNIOBbIE KOHCYJIBTALUU [0 HanboJiee CJI0KHBIM BOIIPOCaM;

- MOJrOTOBKA K 3a4eTy.

MeTtouyeckue yKa3aHus 10 BBIMOJIHEHUIO JOMAIHEH KOHTPOJIbHOU paboThI

JlomanrHsisi KOHTpOJbHAsA paboTa MO JUCHUILIMHE SBIAETCS (POpPMOI caMOCTOSATETHHOMN
BHEayIMTOPHOM paboOThl, KOTOpas 3aKperieHa B yueOHOM IUIaHe Kak opma TeKYIIero KOHTpOJIs
3HAHWUN CTYJIEHTOB IO AUCHUIUIMHE.

Metotuka BBIIOJHEHUS] KOHTPOJIBLHOU paboThI

1. Heo6xommuMo 03HaKOMUTBCSI C BAPUAHTOM PaOOTHI.

2. [loAroToBUTH CHUCOK Y4e€OHOM W NEPUOAMYECKON JUTEpaTyphl, KOTOPBI
IUTAHUPYETCS MPOAHATU3UPOBATH AJISl OTBETA HA MOCTaBJICHHbIE B 3aJJaHUH BOIIPOCHI.

3. O3HaKOMUTBCS C BBIOPAHHOW JIMTEPATYypOH, PacCCMOTPETh MPUMEPHI PEIICHUS
aHAJIOTMYHBIX 3aJ1ay.

4, Odopmute paboTy cOrIacHO TpPeOOBAaHUSM WM TPEJACTABUTH €€ JUIsl MPOBEPKHU
MIpernoJaBaTeio.

5. Buectu wucnpaBieHusi 3amMedaHud, €CIM OHHU IOJYYEHbl OT IperojaBaTers,

MOATOTOBUTHCSA K 3alIUTE KOHTPOJIHHOU PabOTHI.

[Tockonbky OoJbIIas YacThb Y4eOHOTO BPEMEHHM OTBOJUTCS HAa CaMOCTOATEIbHOE
U3Yy4YeHHE JUCHMIUIMHBI, PEKOMEHAYeTCs yIeNuTh 0co00e BHUMAHUE OpraHu3alud U
IUTAHUPOBAHUIO CAMOCTOSATEILHON pabOThl, PACKPHIB CYIIECTBYIOUINE BO3MOXKXHOCTH CO3JIaHHBIX
B YHHUBEPCUTET KOPIIOPATUBHBIX OOpa30BaTENbHBIX PECyYpcoB (dJIEKTpOHHas OubIHOTEKa,
KOMITbIOTEpPHBIE 00yYaloIie MPOorpaMMbl, JIEKTPOHHBIE YueOHbIE PECYPCHI).

BHenpeHue akTUBHBIX M WHTEPAKTUBHBIX JJIIEMEHTOB B TMPOBEJICHUE 3aHATHH IO
JUCIUILTAHE MOKET OCYILIECTBISTHCS Pa3HBIMU METOJAaMU: MPOOIEMHBIN CEMUHAP C TPYIIIOBBIM
oOCcyXKJIeHIEeM, OTIPOC, U Jp.

11 Ilepeyenb MHGPOPMALMOHHBIX TEXHOJIOTHIi, HCNOIb3yeMbIX NPH OCYIIECTBJICHHH
o0pa3oBaTe/IbHOIO TMpouecca MO0 JAMCHUILIMHEe, BKJIOYasi IlepedyeHb He00X0IMMOro
NPOrpaMMHOI0 odecrne4eHHs1 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

11.1 KoMuIeKT JMIEH3HOHHOT0 IPOrPaMMHOI0 o0ecreYeHn st

1. Astra Linux, LibreOffice.
2. Antuupyc Kaspersky Endpoint Security.

11.2 CoBpemennbie mnpogeccnoHanbHble 0a3bl JAHHBIX MW HHPOPMALMOHHbIC
CIIPABOYHbIE CHCTEMBbI

1. HudopmannonHo-npaBoBas cucrema «l apanT»

2. WudopmanmonHo-npasoas cucreMa «Koncynprant [1mroc»

3. HudopmanmonHo-oOpazoBaTenpHblii  nopTan  @DUHAHCOBOrO  YHHMBEpCHTETa. -
http://portal.ufrf.ru.



11.3 CeprupuuupoBaHHbIe NPOrpaMMHbIC W aNNapaTHbIe CPeICTBa 3ALIUTHI
uHpopMmanuu
He ucnons3yrores.

12 Onucanue MaTepuaabHO-TEXHUYECKOH 0a3bl, HEOOX0AMMON VISl OCYIIeCTBJICHHSA

o0pa3oBaTe/IbHOIO Mpouecca Mo JUCHUIINHE

OO0pazoBarenpHBI TpolLleCC MO Y4eOHOW MUCIMIUIMHE OCYIIECTBISETCS B YYEOHBIX
ayIUTOPUAX U TPOBEACHUS Y4eOHBIX 3aHATHHA. [IpM OCBOGHWHM MUCHMIUIMHBI UCTIOIB3YIOTCS
TEXHUYECKUE CPEJCTBA MYJIbTUMEIUNHON TEeXHUKU ayautopuil. [lng mpoBeneHust ydeOHBIX
3aHSTUN UCIIOJIB3YIOTCS ayJUTOPUH, 000pYJOBaHHbIE CIECAYIOIMMU TEXHUYECKUMU CPEICTBaAMMU:
MYJIbTUMEANA-TIPOEKTOPOM, SKPAHOM HACTEHHBIM WJIM JIOCKOW MHTEPAKTUBHOM C BCTPOEHHOM
aKyCTHMYECKON CHCTEeMOM Uil BOCHpPOM3BEIEHUs ayAauo Qaiia, NepCcOHANbHBIM (-HBIMH)
KOMIIBIOTEPOM (-paMu) ¢ JoCTynoM K Internet-pecypcaM u 31eKTpOHHO-00pa30BaTEIBLHOM Cpeie
PUHAaHCOBOTO YHUBEPCUTETA.

[Tomemenus s caMOCTOSITENIHLHOW pabOTHl OOYYAIOIIMXCS OCHAIIECHBI KOMITHIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBIO MOJAKIIOUEHUs! B ceTh «MHTepHeT» u obecrnieueHHUEeM J0CTyIa B
3JIEKTPOHHO-00pa3oBaTeNibHyI0 cpeny OUHAHCOBOTO YHUBEPCUTETA.
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