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1. eap u 3a0a9u AU CHUILIHHDBI

eap AMCHUNIMHBI
Llenpio OCBOEHUS AMCUMIUIMHBI «Buinonnenue mamemamuueckux pacuemos ¢ MS Excely
aBisieTcs: GopMUpoOBaHUE TPO(HECCHOHATBFHBIX KOMIIETEHIUN OYAYIIUX CIIEIUAINCTOB B 001aCTH
NPUKIAAHON MHPOPMATUKH, (POPMUPOBAHKE Y CTYIECHTOB 0a30BBIX 3HAHUI, yMEHUI U HABBIKOB
[0 PpEIICHUIO MPUKJIAIHBIX 3aJa4 C HCIOJIb30BaHWEM TabiauuHoro mpoieccopa MS Excel
JIOCTaTOYHBIX JUISI OCBOCHHS OCHOBHOM NpPO(eEecCHOHANBHON 00pa30BaTeNbHONW MPOrPaMMBI
HarnpasieHus 09.03.03 Ilpuxknannas nHpOpMaTHKa.
3anaqn JUCHUITIJIMHBI
OCHOBHBIMU 337Ja4aMi U3Y4EHUS JUCIHUILIUHBI SABIISIOTCA:
e BbIpa0OTKAa NPAKTUYECKUX HABBIKOB pEIICHHUS 3a/1ad TNPUKIATHBIX 33434 C
HCIIOJIb30BaHKEM TabIu4HOro mporeccopa MS Excel
e BbIpa0OTKAa TPAKTUYECKUX HABBIKOB  BBIIOJHEHHS  pPAcuyeTOB  COTJIACHO

MaTeMaTquCKOﬁ MOACIN 3aaayu C HCIIOJIB30BAHUECM Ta6J’II/IllHOl"O Imponoeccopa
MS Excel.

2. MecTO IUCHUILTHHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JuctuninuHa «BelmonHeHne matemaTudeckux pacuetoB B MS Excel» oTHocuTcs K
Yactu, dopmMupyeMoil ydacTHUKaMH OOpa3oBaTeNbHBIX OTHOIIEHWH broka 1 JlucruruimHen
(MOAynM) TOATOTOBKM CTYIEHTOB IO HalpaBieHut0 moarotoBku OakamaBpoB 09.03.03
[Tpuknannas naGOpPMATHKA.

IIpepekBM3NTHI _AMCHUILJIHHDI. I/I3yquI/Ie ,Z[aHHOI>'I JAUCHUITIIMHBI 6a3preTC5I Ha
S3HAHUAX, NOJTYUYCHHBIX B PE3YJILTATC M3YUCHUA TAKHUX AWCHHUILIIMH KaK «JImueitHas anre6pa n
AHAJIIUTUYICCKAA I'COMCTPHUA, «MaremaTndeckui aHaJInu3», O(I)I/ICHBIG TCXHOJIOT'HH.

I/I3y‘~I€HI/I€ ZIaHHOﬁ JUCHUIIIMHBI TPOXOJUT MapaJIJICIIbHO C U3YUCHUEM TaKHUX AUCHUILINH
Kak «Maremarnyeckuii ananus», «KommbloTepHas anrebpa» u 0Oa3upyercss Ha 3HaHUSX,
IMMOJIYYCHHBIX B PE3YJIbTATC U3YUCHUA STUX AUCHUILINH.

IHocTpeKBH3UTHI AMCHMILVIMHBI: B CBOIO ouepenp u3ydyeHUE MaHHOM JMCLUIIIMHBI
MPEAUIECTBYET H3YYEHUIO CIEAYIOIMUX AUCUUIUIMH: «YucneHHble MeTonb», «Teopus
BEPOSITHOCTEW M MaTeMaTU4yeCKas CTATUCTUKa», «MeToApl ONTUMM3ALUUA U TEOPHUs NPUHATUSA
pemeHun».

3HaHMS U YMEHUS, TIOJTYyUEHHBIE CTYJ€HTaMH IPU U3YYEHUH TUCLUIUINHBL, IPUMEHSIIOTCS
UMH BO BpeMsi TEXHOJOTMYECKMX (IIPOEKTHO-TEXHOJOTUYECKUX) TMPaKTUK M B HX
npodecCHOHATBHOM 1A TETbHOCTH.

3. ®opMupyeMble KOMIIETEHUMH M HMHIAMKATOPbI HX JOCTH:KEHHUS 10
AUCIHUNIHHE

[Ipouecc u3yyeHus: TUCHUILUIMHBI HAalpaBiieH Ha (OPMUPOBAHUE 3JIEMEHTOB CIETYIOIINUX
komneTreHmi B coorserctBuu ¢ @I'OC BO 1o naHHOMY HanpaBlIEHUIO:

Koanl Conepxanue Kox n HaumeHoOBaHNe HHANKATOPA
KOMIIETeHI[U U KOMIIeTeHIH I JOCTHKEHUS KOMIIETCHIUU
IIKC-2 [IKC-2. Cnocoben npooauts | [IKC-2.1 - 3naer TpeboBaHUs K KOMITBIOTEPHOMY

dbopManmM3anuio  MPEAMETHON | MPOrpaMMHOMY O0ECIIEUEHHIO; BHIBI TEXHUIECKOM
obmacTi € 1eNbl0 co3iaHus | crnenupuKayu Ha MporpaMMHbIE KOMIIOHEHTHI U
MH(POPMALUOHHON CUCTEMBI UX B3aMMOJIENCTBHE; METOBI IPOEKTUPOBAHHUE
KOMITBIOTEPHOTO MPOTPAMMHOTO 00€CTIeYeHN S
[MIKC-2.2 — YMeeT npuMeHsTh TpeOOBaHHS K
KOMITBIOTEPHOMY IIPOrPaMMHOMY 00€CIIeYEeHHIO,
pa3pabaTeIBaTh TEXHUYECKUE cliel(UKauy Ha




MpOrpaMMHBIE KOMIIOHEHTHI U X B3aUMO/ICHCTBUE;
HNPUMEHSTH METOAbI IPOEKTHPOBAHUS
KOMITBIOTEPHOTO ITPOTPaMMHOT0 00eCTIeUeHHS,
[IK-2.3 — Brpameer MertomamMu pa3paOoTKu
TpeOOBaHMH K KOMIIBIOTEPHOMY IPOTPAMMHOMY
00ecreyeHnIo, TeXHUYEeCKHX crenudukanuii Ha
MporpaMMHbIE KOMIIOHEHTHI, METOAaMHU
NPOEKTHPOBAHNS KOMIBIOTEPHOTO MPOrPaMMHOTO
o0ecrieyeHusl.

4. CTpyKTypa M colep:KaHue JUCHUNIHUHBI

4.1. CTpyKkTypa AMCUMILIMHBI

OOmast TPyI0eMKOCTh JTUCITUIUIMHBI COCTABISET 2 3a4eTHBIX ¢IMHULBI (72

aKaJCMHYCCKHX Yaca).

TpynoemMKocTsb,
Bun pabotsl aKaJ. 4acoB
3 cemecTp BCETO
O01as Tpy10eMKOCTh 72 72
KonrakTHas pa6ora: 42 42
JlabopatopHsie pabotsl (J1a0) 38 38
KonraktHas padora B nepuoj reoperndeckoro ooyuenus (KontTO) 4 4
(IIposedenue mexywux KOHCYIbmayutl U UHOUBUOYANbHASL paboma co
cmyoenmamu)
IlpomekyTounasi arrecTanus (3a4er)
CamocroniTesibHasi padoTa: 30 30
- CAMON0020mosKa (Mpopabomka u nO8MopeHue Mamepuaia
3ansimutl, Y4eOHUK08 U y4eOHbIX nocooull); 8 8
- 10020MOBKA K 1AO0PAMOPHBIM 3AHAMUSM, 22 22

4.2. PacnpeneiieHue

BHJI0OB pPadOThl M HMX TPYAOEMKOCTH IO pa3aeaam

AUCHUIIIINHBI
Buner yaebHo# paboTh (B
gacax)
KOHTaKTHAas =
o DOopMBI TEKYILIETO KOHTPOJIS
No Pasgen nqucuuruinael/ ° o e p Y P o
e o =) YCIIEBAEMOCTH, POMEKYTOYHOMN
n/n TEMBbL > = s g
§ 3 8 28 g o aTTecTaIlu
[t
S|z E| 2E| 28
5 = R s 2| o 9
[} > I =% &
= S 0 @ 0|
= <
= = | ©
Tema 1. Boiyucnenus. I[lepemennvie u .
1. - - 4 2 | YerHbIl onpoc 1o TeMe.
dynxyuu.
2 Tema 2 I[locmpoenue 08yxmepHbIX U 2 2 BrlnosHEHNE IPAKTUYECKOTO
" | mpexmepnbix epaguros. 3aJJaHus
BrlnosIHEHNE IPAKTUYECKOTO
. T . i - -
3 ema 3. Cnocobul pewienust ypagHenuil 4 2 o —
4 Tema 4. Mampuunas anceopa. Pewenue 4 4 BrinosHeHue nmpakTH4ecKkoro
) cucmem ypasHeHull. 3aJJaHus
5 Tema 5. Mooenuposanue 4 4 BrImonHeHNE PaKTHIECKOTO
) nocie008amenbHocmel U psi0os 3aJJaHus
6 Tema 6. Onepayuu ¢ KOMNIEKCHLIMU 4 4 BeInonHeHne NpakTH4eckoro
' YUCTAMU 8 IeKMPOHHOU madiuye 3alaHus




Tema 7. Yucnennoe oughpepenyuposanue u 4 4 BrInonHeHne npakTH4eckoro
uHmezpuposanue 8 IeKMponHHoU mabauye 3a1aHHUs
. BeInonHeHe npakTHYeCKOro
Tema 8. Ilpocmetiwue 3a0aqu onmumuzayuu - - 4 2 P
3alaHus
. BrInonHeHne npakTH4ecKoro
Tema 9. Teopus eeposmnocmeil - - 4 4 P
3aIaHHUs
BrImonHeHne npakTHYecKoro
Tema 10. Ananus oannvix. - - 4 2 p
3a1aHUs
0 0 38 30

4.3.Coaeprxkanue pa3aejoB TUCHUILIHHBI

TeMbl U IVIAHBI JIA00OPATOPHBIX 3AHATHH
JlaboparopHnoe 3ausaTue Nel (4 4.)

Tema. Boruncienus. Ilepemennbie u pyHKIUMN.
Bompocs! 1u1st 06cyxnenus:
1. OnpeneneHue nepeMEHHBIX C UCIIOIB30BaHUeM 1moutst "Ums"
CranpapTHble QyHKIHH.
Onpenenenue GyHKLINU MOIb30BATEIS.
Co3znanue GyHKLINU OJIb30BaTEs.

ok~ wn

[TpumeHenne GyHKINU TOTH30BATEIS
JlaGopaTopHnoe 3ansaTue Ne2 (2 u.)
Tema. ITocTpoeHnue AByXMepHBbIX U TPeXMePHbIX rPa¢uKoB.
Bompocs! 1uist 06cyxnenus:
1. Tloctpoenue rpaduka QyHKIHH OAHON IEPEMEHHOM
2. Tloctpoenue rpaduka KyCOUHO-HENPEPbIBHON (QYHKLIUU
3. Tloctpoenue rpapuka HOBEpXHOCTH
4. Tloctpoenue rpapuka HOBEPXHOCTH BTOPOIO MOPSAIKa
JlaGopaTopnoe 3ansaTue Ne3 (4 u.)
Tema Crioco0b1 pelieHHs ypaBHeHUH
Bompocs! 11t 06cyxnenus:
1. IIpouenypa otaeneHus: KOpHen
2. Pemienue ypaBHEHHI ¢ TOMOIIbIO 1a0JI0HA
3. Pemenue ypaBHeHUH ¢ MOMOIIBIO UKIMYECKONW CCHUIKH
4. PemeHue ypaBHEHUH C MOMOILBIO TOI00pa mapameTpa
JladopaTopHnoe 3ansitue Ned (4 u.)
Tema. MaTpuunas anredpa. Pemienue cucrem ypaBHeHHMIA.
Bompocs! 11t 06cyxnenus:
1. Pemenus cucreM TMHEHHBIX alredpanyecKux ypaBHEHUNH METOJIOM OOpaTHOM MaTpHIIbI
2. Pemenus cucreM JTUHEHHBIX anTreOpandecKux ypaBHeHHH MeToaoM Kpamepa
3. PemreHus cuctem TUHEHHBIX alTeOpandecKux ypaBHEHHUH MeToaoM ['aycca
JladopaTopHnoe 3ansitue Ne5 (4 4.)

Tema. MoaenupoBaHue 0CJ1€10BATEIbHOCTEN U PS/I0OB
Bomnpocs! 11t 06cyxaeHus:
1. Co3gaHue MaccuBa 3J€MEHTOB YHCIIOBOH MOCIE10BATEILHOCTH

2. TlpubnuxeHHOE BHIYMCIIEHHUE MPEJIEIOB YUCIOBBIX MOCIEA0BATEIbHOCTEH
3. MonenupoBaHue YUCIOBBIX PSIOB
4. Bpruucnenue QyHKIUOHATIBHBIX PSJIOB
JlaGopaTopHnoe 3aHsiTHe Ne6 (4 4.)
Tema. Onepanyuu ¢ KOMIUIEKCHBIMH YMCJIAMH B JIEKTPOHHOM TalJmue.
Bomnpocs! 11t 06cyxaeHus:



1. MNpEaACTaBICHUC KOMIIJICKCHBIX YUCCII

2. onepanv ¢ KOMIIJICKCHBIMU YU CJIaMU

3. omepanuu ¢ GYHKIUIMU KOMIUIEKCHON TIepEeMEHHOM

JlaboparopHnoe 3ansaTue Ne7 (4 4.)

Tema. UnciaenHoe 1udpepeHuMpoBaHUE U HHTETPUPOBAHME B 3JIEKTPOHHOM Tadamue

Bompocs! 1ist 06cyxnenus:

1. Beruucnenue npou3BOAHON (HYHKIIMH OJTHOTO IEPEMEHHOTO

2. UwucrneHHOE BBIYHCIICHUE OMPEICIICHHBIX HHTETPATIOB

3. Pemenue nuddepeHnnanbHBIX YpaBHEHHH B 3JI€KTPOHHON Tabmmie
JlaGopaTopnoe 3ansaTue Ne8 (4 u.)
Tema. [Ipocreiimmue 321244 ONTUMHU3ALUMN.

Bompocs! 1u1st 06cyxnenuns:

1. HaxoxaeHne MakCHMyMa ¥ MUHEMYyMa (DyHKIHI

2. JIuHeiiHOe MPOTrpaMMHUpPOBAHHE

3. Anpokcumanus 3KCIepUMEHTATbHBIX TaHHBIX.
JlaGopaTopnoe 3ausaTue Ne9 (4 u.)

Tema. Teopusi BeposiTHOCTEM

Bompocs! 1uist 06cyxnenus:

1. BeposTHOCTB, YCIIOBHAsI BEPOATHOCTD
[lepecTaHOBKH, COUETAHMS, PA3MEIICHUS
.OcHoBHBIE MTpaBMiia KoMOnHaTOpuku. bunom Herotona

2
3
4. Cny4aifHble BETUYUHBI
5

3aKOHBI pacipeiesieHrs BEpOSTHOCTEM.
Jlaboparopnoe 3ansitue Nel( (4 4.)

Tema. AHaJIU3 JaHHBIX
Bonpocs! mist 06cyxaenus:

1. Perpeccuonnslii aHanu3

2. Tlowuck pemreHus

5. O0pa3oBare/ibHbIE TEXHOJIOTHH

Ne .
w/n HaunmenoBanue pasjaena Buabl yueOnbix 3anaTuii | O0pa3oBaTe/ibHbIC TEXHOJTOTHH
JIaGoparopHoe 3ansiTHe 1 JlaGopatopHoe 3aHATHE B
Tema 1. Boryucnenus. I[lepemennvie u
JIaGopatopHoe 3aHsATHE 2 KOMITBIOTEPHOM KJIacce.
1. |pynryuu
[ToBTOpeHune Marepuaia,
CamocrosrenbHas pabora
NOJIFOTOBKA JOMAIIHETO 3a/1aHNs.
JIaboparopHoe 3aHATHE B
JlabopaTopHoe 3ansTue 1 patop
2 Tema 2. Ilocmpoenue 08yxmepHbix u KOMITBIOTEPHOM KJIacce.
" | mpexmepnbix epagpuros. [ToBTOpEeHMe Marepuana,
CamocrosiTenbHas padboTa
NOJINOTOBKA JOMAIIHETO 3a/1aHNU.
JIaGoparopHoe 3ansiTue 1 JIaGoparopHoe 3aHATHE B
_ |JTaboparopnoe 3ansTHE 2 KOMITBIOTEPHOM KJIacce.
3. |Tema 3. Cnocobel pewenus ypasnenuii
[ToBTOpEHME MaTepuana,
CamocrosrenbHas pabora
ITOATOTOBKA JIOMAIIHETO 33/IaHHUS.
JlaboparopHoe 3ansiTue 1 JlaGoparopHoe 3aHATHE B
Tema 4 . Mampuunas arze6pa. JlaGopatopHoe 3aHsTHE 2 KOMIIBIOTEPHOM KJIACCE.
4. | Pewenue cucmem ypasHenuii.

CamocrosiTenbHas paboTa

[ToBTOpEeHUe Marepuaia,
IIOATOTOBKA IOMAIIHETO 3aaHHUs.




JlabGopaTopHoe 3ansaTHe 1 JlaGopaTopHoe 3aHATHE B
Tema 5. Mooenuposanue
y JlaGopatopHoe 3aHsTHE 2 KOMIIBIOTEPHOM KJIACCE.
5. |nocreoosamenvrnocmeri u psioos.
[ToBTOpEeHME Marepuaia,
CamocrosiTensHas padbora
MOITOTOBKA TOMAIITHETO 3aaHMsI.
JlaGopaTtopHoe 3aHsaTHe 1 JlaGopaTopHoe 3aHATHE B
Tema 6. Onepayuu ¢ komnaexchomu — |JIa0OpaTopHOE 3aHsATHE 2 KOMITBIOTEPHOM KJIAcCe
6. |uucramu 6 snekmponHol mabauye W3yueHne Marepuana 10 TeMe
CamocrosiTenbHas paboTa JIeKIUH, MOATOTOBKA OMAIIHETO
3aJaHMsL.
JlaGopaTopHoe 3aHsaTHe 1 JlaGopaTopHoe 3aHATHE B
Tema 7. Qucaennoe JlaGopaTopHoe 3aHsTHE 2 KOMIBIOTEPHOM KJIacCe.
7 oughgepenyuposarnue u
) Uunmeecpuposarue 6 BJZBKMPOHHOLY HOBTOpeHI/IC MaTtepuaia,
maGnuye CamocrosiTenbHas paboTa
: MOJAITOTOBKA JTOMAIITHETO 3aaHMsI.
JIaGoparophoe 3ansitue 1 JIaGoparopHoe 3aHATHE B
g, |Tena 8. lpocmeinuue sadawu JlaGoparopHoe 3aHsiTHE 2 KOMIBIOTEPHOM KJIacce.
" |onmumuzayuu. IToBTOpeHune Marepuania,
CamocrositenbHas padbora
MOJITOTOBKA JOMAIIHETO 3a/IaHus.
JlaGopaTopHoe 3aHsaTHe 1 JlaGopaTopHoe 3aHATHE B
. JlaboparopHoe 3aHsATHE 2 KOMIILIOTEPHOM KJIacce.
9.|Tema 9 Teopus eeposmuocmeii.
[ToBTOpeHue MaTepuarna,
CamocrosiTenbHas padboTa
MIOJITOTOBKA JJOMAITHETO 3a/IaHus.
JlaGopaTopHoe 3aHsaTHe 1 JlaGopaTopHoe 3aHATHE B
JlaGoparopHoe 3aHsTHE 2 KOMIIBIOTEPHOM KJIacce.
10 Tema 10. Ananus oannwvix 6 MathCad. patop P
[ToBTOpEeHue MaTepuana,

CamocrosTenbHas pa60Ta

MMOATOTOBKA JOMAIIHETO 3aJaHus.

6. OueHouHnble cpeacrBa (MaTepuajibl) AJsi  TeKYHIEro  KOHTPOJIA
yCIIEBAE€MOCTH, TMPOMEXKYTOYHOM  aTrecTalMd  O0y4alOUIUXCHA 10
TUCUMILTHHE.

®dopma KOHTPOJIS 7151 OUHOM (HOPMBI 00YUCHUS —3auem
[Tpumeps! 3a1aHui U1 TEKYIIETO KOHTPOJIS U IPOMEKYTOUHBIX 33JaHUH 110 pa3IMYHbIM TEMaM:
1. Hoctpouts rpadux GyHKIMH:

a) y(x) =5sin(x)

b) y(x)=Ix*- 5/x| +6]

2 Y(X):{x +1,

|x* —6x+8|, x<0

x>0

2. TloctpouTts rpapuk NOBEpXHOCTH:

a) z(xy)=x*-y?

b) z(x,y) = sin?(x+1)cos y— 10y>5%e*
2 2
) 22+ +7=1
3. Haiitu pemenue ypaBHeHUS:
a) x'+3x°-4x*+10=0
b) x°-5,2x3+2,5x2-7x-2,4=0

¢) x3+3x2-3x-14=0
4. HaiiTu penieHre CUCTEMBI JIMHEHHBIX YpaBHEHUH:
X, + 2%, +3%;,— 2%, =6
2%, + 4%, — 2x; — 3x, = 18
3%, +2%, —x;+2x, =4
2%y — 3%, + 2%, +x, = —8



5. Beraucaurs:.
(2+41)(—3—-2i)

(1-2i)—(-2+4i)

6. CKOJBKO pa3INYHbIX OYKETOB U3 9 IBETKOB MOKHO COCTaBUTH U3 15 MONEBBIX poMariek?
Pemenue: [{ns Berancnenus Bocnoiabdyemcs Gynkiueii "®@AKTP". B cBoboaHy0 sueiiky
BBOMM (opmyny: =OAKTP(15)/(PAKTP(9)*DAKTP(15-9)).

7.
8. C Kxakol BepOsSTHOCTHIO MOXKHO yraJlaTh TPH HOMEpa B THpaxe croptiaoro "5 u3z 36"?
Pemenue:

Jns Beraricnenns Bocnonb3yemces pynkuein "UNCIIKOMB". B cBoOoHY0 Y€Ky BBOAUM

bopmyny: =(UUCIIKOMB(5;3)*UNCIIKOMB(31;2))/UUCIIKOMB(36;5)

9. CKOJIBKO MOXKHO COCTaBUTh TPEX3HAYHBIX uuceln u3 uudp 7,9,6,5,4? Uro 31ech HY)KHO
CUMTATh: IEPECTAHOBKU, COYETAHUS UIIH pa3MEUICHHS?

Pewenue:

s Beraucnenus Bocronb3yemcs pynkmnueit "@AKTP". B cBoboaHy0 siueiiky BBOIUM

dopmyiny: =OAKTP(5)/PAKTP(5-3) (puc. 13). Tak kak mopsAa0K UMEeT 3HAYEHUE, HY>KHO

UCIIOJIb30BATh Pa3MEIllCHUSI.

IIpumepHbIe BONPOCHI K 3a4eTy

1. Onpenenenue nepeMeHHBIX ¢ UCTIOJIb30BaHUEM TToJIs "UMs"

Omnpenenenne GyHKINHU MOTH30BATEIS.

Co3nanue ¢pyHKINH 1moIbp30BaTels. [[pumeHenne pyHKIUH MOJIb30BaTENs

[Toctpoenue rpaduka GyHKIIU

[TocTpoenue rpaduika MOBEPXHOCTH

Penienne ypaBHEHMII C TOMOINBIO IMA0JOHA, C MOMOIIBIO HUKIMYECKOH CCBUIKH, C
MIOMOIIIBIO TIOI00pa TTapameTpa

7. PenieHust cuctem JIMHEHHBIX aJIreOpandecKuX ypaBHEHHI METOJ0M OOpaTHOM MaTpHIIH,

oMW

merogoM Kpamepa, merogom I'aycca

8. Cozpmanme MaccuBa JJIEMEHTOB YHWCIIOBOW TOCienoBaTeNbHOCTH. [IpuOmmkenHoe
BBIUMCJIEHHE MTPE/IETIOB YUCIOBBIX MOCIEA0BATEIbHOCTEN

9. MopenupoBaH#e YHCIOBBIX PAI0B. BeraucieHne GyHKIMOHATBHBIX PSIIOB

10. IpeacraBieHrne KOMIUIEKCHBIX YHMCEN, ONEPALUU ¢ KOMIUIEKCHBIMU YUCIIaMH, Ollepaluu
¢ pyHKIUSAMHI KOMIUIEKCHOM MepeMeHHOM

11. Beruncnenue npou3BoAHON (GYHKIIMH OJTHOTO EPEMEHHOTO

12. YucnenHoe BbIYMCICHNE ONPEIEIIEHHBIX HHTETPAJIOB

13. Pemienue nuddepeHmanbHbpIX ypaBHEHHN B JIEKTPOHHOH Tabuiie

14. Anpoxcumanus SKCrepuMEHTaIbHbBIX JAHHBIX

15. BeposiTHOCTB, YCIIOBHast BEpOATHOCTb. [lepecTaHoBKH, coueTaHusl, pa3MELICHUS
16. .OcHoBHbIe npaBuiia kKoMOMHaTOpUKU. buHoM HetoToH

17. Cnyuaiinbple BeTU4YMHbBI. 3aKOHBI pacrpeeeHUs] BEpOSATHOCTEH.

18. Perpeccuonnslii ananus. Ilouck pemenuns

7. Cucrema olleHMBAHUA IJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHus!

O].[eHKa «3a4YTEHO» BBICTABJISICTCA,

® CTYJICHTY TiayOOKO M MPOYHO YCBOMBUIEMY IPOrpaMMHBIM MaTepual, HCUYepIibIBaloLIle,
MMOCJICA0BATCIIBHO, TPaMOTHO M JIOTHYCCKHU CTpOI\/’IHO €ro usjiararomemMy, B OTBETEC KOTOPOIro
YBA3BIBACTCA TCOPUA C HpaKTHKOﬁ, OH IOKAa3bIBA€T 3HAKOMCTBO C HHTepaTypOﬁ, IIpaBUJILHO
O0OOCHOBBIBAET H HUCIIOJIB3YECT paluOHAJIBHBIE W COBPEMCHHBIC CpPCACTBA PCIICHHA
MMOCTaBJICHHOMN HpOGJ’IeMBI.



TYIEHTY TBEP. HAIOIIEMY MPOrpaMMHBIA MaTepual,
e CrTyIe epI0 3HAaIolIe orpa arepual

IPaMOTHO U TIO CYLIECTBY

U3JIaraolleMy ero, KOTOPBIH He JOMYyCKaeT CYIIECTBEHHBIX HETOUHOCTEH B OTBETE Ha BOIPOC,

IIPaBUJILHO IIPUMEHSET TEOPETUYECKUE TTOJIOKEHUS ITPU PELICHUHU [TIOCTAaBICHHOM 3aa4H.

® CTYJEHTY, KOTOPBIM 3HAET TOJIBKO OCHOBHOM MPOrpaMMHBIA MaTepuaji, HO HE YCBOWI
O0COOCHHOCTEH, J0MyCKaeT B OTBET€ HETOYHOCTH, HEKOPPEKTHO (OPMYIHUPYET OCHOBHBIE
3aKOHBI U IIpaBuJia, 3aTPYAHACTCA B BBIIIOJIHCHUN IIPAKTUYCCKUX 3a/1a4.
OneHka «He 3a4YTEHO0» BBICTABJSETCS CTYIEHTY, KOTOPbIH HE 3HAeT 3HAUUTENBHON YacTH
MpOrpaMMHOTO MaTepHala, JOMYCKaeT B OTBETE CYIIECTBEHHBIE OIIMOKH, C 3aTPyAHEHUSMU

BBITIOJIHACT IIPAKTUYCCKUEC 3aJaHUA

3a oany padory Bcero
Dopma KoHTPOIS Mumn. Makec. Mumn. Makec.
0aJ1/10B 0a/1JI0B 0a/1710B 0a/1710B

Tekymuil KOHTPOJIb:
AxTHBHas paboTa Ha 3aHATHU 0,5 1 8 16
IToaroroBka K 3aHSTHIO, BEIIIOJHEHHUE JOMAIITHETO 05 1 8 16
3aJ1aHus
BBINTOJHEHHUE TPAKTUYECKUX 3aJaHUl 110 TEMaM 3 5 27 45
ITpoMeKyTOYHAsS aTTecTalws (3a4er) 10 23 10 23
HToro 3a cemecTp 53 100

8. YueOHO-MeTOoqMYecKOe U MHPOPMAIHOHHOE 00ecTiedeHne TUCIMIINHBI

8.1. OcHoBHasi JIuTEpaTypa

1. Axmanues, ®. I'. Ilpuknagnass maremaruka. Pemenue 3amady ¢ NpUMEHEHHEM
tabnuyHoro mporeccopa Excel : ydeObnoe mocobme / @. I'. Axmaaues, P. .
I'm33sTOoB. — Mocksa : At [lu Ap Menua, 2022. — 135 ¢. — ISBN 978-5-4497-
1392-6. — Texct : snextponHblii // Ludposoit obpasoBarensHbi pecypc PR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/116454.html

2. AnexcanapoBckas, FO. II. MeTtoasl 4YHCIEHHOTO MOAETUPOBAHUS yueOHo-
Meroandeckoe mocodbue / FO. II. Amekcannmposckas. — Kazanp : M3marenbscTBO
KHUTY, 2023. — 84 c. — ISBN 978-5-7882-3433-5. — TekcT : 31IeKTPOHHBIH //
Hudposoii oOpaszoBatenbHblii  pecypc IPR  SMART [caiit]. — URL:
https://www.iprbookshop.ru/147816.html

3. Karaprun, H. B. DxoHoMuko-MaTemaTuueckoe mMojenupoBanue B Excel : yueOHO-
meToaudeckoe nocoome / H. B. Karaprun. — 2-¢ m3n. — CaparoB : By3oBckoe
oOpasoBanue, 2019. — 83 c. — ISBN 978-5-4487-0456-7. — TekcT : 31eKTpOHHBIH
/I DnexktpoHHO-OuOMoreunas cucrtema I[PR  BOOKS [caiiT]. — URL:
http://www.iprbookshop.ru/79835.html

4. Mokposa, H. B. Tabnuunsiit npoueccop Microsoft Office Excel : npaktuxym / H.
B. MokpoBa. — CapatoB : By3oBckoe obpazoBanue, 2018. — 41 c. — ISBN 978-5-
4487-0307-2. — TekcT : AIMEeKTPOHHBIN // DneKTpoHHO-0nbmoTeyHas cuctema [PR
BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/77153.html

8.2. lonmoJIHUTEIbLHAS JIUTEpaTypa

1. 3axapoma, A. A. Ananu3 nannaeix B Excel u Calc : yueOHO-MeTOMMUECKOE TTOCOOME 110
BBITIOJIHCHHIO J1a0OpPaTOPHBIX padOT M CaMOCTOSATEIbHOH paboTe M0 JUCIUILIMHE
«AHanM3 OOJBIIMX JAHHBIX» JUIS CTYJICHTOB TEXHUYCCKUX HAIPABJICHUN MOJTOTOBKH /

A. A. 3axapoBa. — Tomck : TOMCKHI TOCYyAapCTBEHHBI YHUBEPCHTET CHUCTEM
yOpaBlIeHUS W paauodiaekTporuku, 2024, — 61 ¢. — Teker : 30eKTpOHHBIA //
[udposoit  obOpazoBarenvubiii  pecypc IPR SMART [cariT]. — URL:

https://www.iprbookshop.ru/144131.html

2. benoycoa, C. M. OcHOBHBIC MPUHITUIIBEI U KOHIICIITUU ITPOTPAMMHPOBAHUS HA SI3BIKE
VBA B Excel : yueobnoe nmocodbue / C. U. benoycosa, U. A. becconoBa. — 5-¢ uzmg. —
Mocksa : UnTepuer-Yuusepcuter Mudopmanmonnsix Texnonoruit (MHTYUT), Aii [Iu



https://www.iprbookshop.ru/116454.html
https://www.iprbookshop.ru/147816.html
http://www.iprbookshop.ru/79835.html
http://www.iprbookshop.ru/77153.html
https://www.iprbookshop.ru/144131.html

Ap Memma, 2024. — 191 ¢. — ISBN 978-5-4497-3312-2. — TekcT : 3JIEKTPOHHBIH //
[Mudposoii  oOpazoBarenbHbili  pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/142281.html

3. Aradonosa, H. C. Texnonorust pacueroB B MS Excel 2010 : yue6HO€ mocodue / H. C.

AradonoBa, B. B. KoznoB. — Camapa : Camapckuii rocy1apCTBEHHBI TEXHUYECKUI
yauBepcutet, ObC ACB, 2016. — 97 c. — ISBN 978-5-9585-0699-6. — TekcT :
AIIEKTPOHHBIN // DnexTpoHHO-OnOmmoteunas cucrema IPR BOOKS : [caiiT]. — URL:

http://www.iprbookshop.ru/61434.htmi

4. T'enbman B. fl. Pemenue matemarmueckux 3amad cpencrBamu Excel : mpakTukyw. -
CII6.: ITutep, 2003.- 240 c.

5. YekoroBckuit 3. . I'paduueckuii aHanuM3 CTAaTHCTHYECKMX JaHHBIX B Microsoft
Excel12000.: - M.: U3narensckuii foMm "Bunbame", 2002. - 464 c.

8.3.IIporpammHoe obecneueHmne
1. Microsoft Office 2010 Russian Academic OPEN 1 License (6eccpounas),(JTUIICH3US

49512935);,

2. Microsift Sys Ctr Standard Sngl License/Software Assurance Pack Academic License
2 PROC (6eccpounast), (nuuensust 60465661)

3. Microsoft Win Home Basic 7 Russian Academic OPEN (6eccpounas), (umeH3us
61031351),

4. Microsoft Office 2010 Russian Academic OPEN, (Geccpounasi) (uieH3us
61031351),

5. Microsoft Windows Proffesional 8 Russian Upgrade Academic OPEN (Geccpounas),
(mamen3us 61031351),

6. Microsoft Windows Server Datacenter 2003 R2 English Academic OPEN,
(6eccpounas), (nmunensus 41684549),

7. Microsoft Windows Professional 7 Russian Upgrade Academic OPEN, (6eccpounas),
(uuensusa 60939880),

8. Microsoft Office Professional Plus 2010 Russian Academic OPEN, (Geccpounas),
(munensust 60939880),

9. Microsoft Windows 10 Pro, 64 bit, Rus, OEM, Onepannonnas cucrema

10. ABBYYFineReader 11 Professional Edition, (Oeccpounas), (nuuenszus AF11-
251P01-102/AD),

11. Microsoft Windows Server Standart Russian License/Software Assurance Pack
Academic, (6eccpounas), (mumen3ust 60939880),

12. Microsoft Windows Server CAL Russian License/Software Assurance Pack
Academic, (6eccpounast), (munensus 62590127),

13. Microsoft Windows Pro 64bit DOEM, (6eccpounast), koutpakt Ne 6-OADD2014 ot
05.08.2014

14 . HeuckmouutenbHoe mnpaBo Ha wucnosb3oBanue 10 MDaemon Technologies -
MDaemon Renewal (500 User);

15. «Antumnaruat. BY3». Jlunensuonnsiii morosop Ne 5044 ot 14.05. 2022 roxma
(exxerogHOE MPOAJICHHUE);

16. COMSOL Multiphysics® Bepcuu 6.0 Copt 11 penieHust HHKEHEPHBIX U HAYYHBIX
3aJ1a4 C MOMOIIBIO YUCICHHBIX METOJIOB. MOy T pacITUPEHHSI COACPIKAT
CHEIUATM3UPOBAHHBIE HHCTPYMEHTHI JJI MOACIIUPOBAHHUS TIPOIIECCOB U SIBJIICHUN B


https://www.iprbookshop.ru/142281.html
http://www.iprbookshop.ru/61434.html

001acTH 3NEKTPOAMHAMUKH U ONITUKH, MEXaHUKHU M aKYCTHKH, TUAPOINHAMUKH U
TEIUIONEpPENaun, XUMUHU U eKTpoxumui. Jinnensusa 9602390

17. HeuckmrountensHoe npaBo Ha ucnonb3zoBanue [10 Kaspersky Endpoint Security as
ousneca — Pacmupennsiit Russian Edition.

18. HeuckmounTenpHoe mpaBo Ha ucnoibs3oBanue [10 Kaspersky Security s
BUPTYaJIbHBIX M 00Ja4HBIX cpen, Server, VirtSvr, License, Education Renewal

8.4.1Ipodeccuonanbupie 6a3bl JAHHbIX U HHGOPMALMOHHbIE CIIPABOYHbIE

CHCTEMBI COBPEMEHHBIX HH(POPMAIHOHHBIX TEXHOJIOI i

1. Poccwuiickoe coobmmectBo UT-cnenmanuctos (https://habr.com)

2. Be0O-cepuc mis xoctunra IT-ipoekToB U MX COBMECTHOM paspabotku- (https://github.com/)

3. baza kuur u nyOnukanuii DnekrpoHHor Oubmmorexku "Hayka m Texuuka" (http:/www.n-
t.ru)

4. DnektponHas 6ubimoreynas cuctema ZNANIUM.COM (http://znanium.com/)

5. Dnekrponnas OubOmmoreuHas cucremMa «BOOK.ru»  wm3garensctBa «KHOPyC Memua»
(https://www.book.ru/)

6. XKypuan «KommsroteplIpecce» (Www.compress.ru)

7. U3patenbcTBO «OTKPBITHIE CHCTEMBD (WWW.0Sp.Iru)

8. H3maHue 0 BHICOKUX TEXHOJIOTHIX (WWW.CNews.ru)

9. CnpaBouno-npaBoBas cucrema «Koncynsrant [Irocx» (http://www.consultant.ru)

10. Caiit o nporpammupoBanuu (https://metanit.com/)

11. Dnektponnas 6ubnmmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)

12. Dnexrponnas oubmuoreunas cucrema IPRbooks (http://www.iprbookshop.ru)

13. DnekTponnas 6ubnuoreunas cucrema FOpait (http://www.biblio-online.ru)

9. ObecneueHne 00pa3oBaTEJbLHOIO Mpoulecca JJIsl JHUI ¢ OrpaHUYeHHBIMH

BO3MOKHOCTAMHU 310POBbA U HHBAJIUI0B

Y4yeOHuble ©u y4eOHO-METOAMYECKHE MaTepHalbl il CaMOCTOSTENbHOW paboThI
00y4aromuXxcsi U3 YUClia MHBATUAOB U JIUI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3)
MPEIOCTaBISAIOTCA B (POpMax, alaiTUPOBAHHBIX K OTPAHMUYEHUSM UX 3JI0POBBS U BOCIPHUSTHS
uH(pOopMaIuu:

Jlna caenvix u cnadosuoauwgux:

- Jexnud o(GOpMIIAIOTCS B BHUAE DJIEKTPOHHOTO JIOKYMEHTA, JOCTYITHOTO C ITOMOIIBIO
KOMIIBIOTEPA CO CTIEeUaTN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUeHUEM;

- TNHCHMCHHBIC 3JIaHUS BBITIONHSIOTCS Ha KOMIIBIOTEPE CO  CICIHATU3UPOBAHHBIM
MPOrPaMMHBIM 00€CTIeYeHUEM, T MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM,;

- o0ecrieunBaeTcs UHIUBUIYaIbHOE paBHOMEpHOE ocBelieHrne He menee 300 Jrokc;

- JUIS BBINIONHEHUS 3a/laHusl MPU HEOOXOIMMOCTH TPEIOCTaBISETCS YBEIMYMBAIOIIEE
YCTPOMCTBO; BO3MOXHO TAaK)Ke HCIIOJNIb30BAHHEC COOCTBCHHBIX  YBEITUYHBAFOIINX
YCTPOMCTB;

- MHUCHMEHHBIC 3a/IaHUST OPOPMIISFOTCS YBEITMUCHHBIM MIPH(PTOM;

- 9K3aMeH U 3a4€T MPOBOJATCS B YCTHOU (JOPME WIIH BBIMOIHSIOTCS B MUCbMEHHOU dopMme
Ha KOMITBIOTEPE.
na enyxux u cnabocnviuamux:

- Jexnud OQOPMIISIOTCS B BHJIE JJICKTPOHHOTO JIOKYMEHTa, JHOO TIPeJOCTaBIsACTCS
3BYKOYCHJTUBAIOIIAs amiapaTypa WHIUBHIYAJTLHOTO ITOTH30BaHMS;

- MHCHMEHHBIE 33/IaHUS BHIMOJTHSIIOTCS HA KOMITbIOTEpE B MUCHbMEHHOU (opMe;

- 9K3aMeH W 3a4éT TPOBOJATCS B IMHUCHMEHHOW (opMe HAa KOMIBIOTEPE;, BO3MOXKHO
npoBeieHre B popMe TeCTUPOBAHUS.

/Jlna auy ¢ napywienuamu onopHo-06u2amenvHozo annapama:

- Jexkuud o(GOopMIAIOTCS B BHUAE AJIEKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C IOMOIIBIO

KOMITBIOTEPA CO CIIeHATN3UPOBAHHBIM IPOTPAMMHBIM 00ECTICUCHUEM;


http://www.compress.ru/
http://www.consultant.ru/
http://www.elibrary.ru)/
http://www.iprbookshop.ru/
http://www.biblio-online.ru/

- TMCHMCHHBIC 3aJ]aHMs BBINOJHSIOTCS Ha KOMIIBIOTEPE CO CHEIHaIM3UPOBAHHBIM

MPOrPaMMHBIM 00€CTICYCHUEM;

- DK3aMeH U 3a4€T MPOBOJAATCS B YCTHOH (hopMe TN BBHIIIOIHSAIOTCS B MIUCBMEHHOM (opme

Ha KOMITBIOTEPE.

[Tpu HEOOXOMUMOCTH TIPEyCMaTPUBACTCS YBEITUUYCHUE BPEMEHHU ISl TIOATOTOBKH OTBETA.

[Ipouenypa  mpoBeneHUS  MPOMEKYTOUHOM  arTecTaluu I OOydJaromuxcs
YCTaHABJIMBACTCSI C Y4Y6TOM WX HMHIUBHIYaJbHBIX ICUXO(PHU3MUECKUX OCOOCHHOCTEH.
[TpomexxyTOUHAs aTTECTAIUs MOXKET MIPOBOIUTHCS B HECKOJIBKO ATAIOB.

[Tpu npoBeneHNH NPOIEAYPHl OICHUBAHUS PE3YJIBTATOB OOYUYCHHUsS MPELyCMaTPUBACTCS
UCIIONB30BAaHUE TEXHUYECKUX CPEACTB, HEOOXOMUMBIX B CBSI3U C HWHIUBUIYAIbHBIMHU
0COOCHHOCTSIMU O0YYarOIIUXCs. DTHU CPEICTBA MOTYT OBITh TPEIOCTABICHBI YHHUBEPCHUTETOM,
WJIM MOTYT HCIIOJIB30BAThCSl COOCTBEHHBIC TEXHUYCCKUE CPEICTBA.

[lpoBeneHre mMpoOLEAYPHl OICHUBAHHUSA  PE3YIBTaTOB  OOYYEHHUS  JIOMyCKaeTcsi C
MCIIOJb30BAaHUEM JTUCTAHIIMOHHBIX 00PAa30BaTEIBHBIX TEXHOIOTHH.

ObecneunBaeTcs A0CTYN K MH(GOPMAIMOHHBIM U OMOIHOrpauueckuM pecypcaMm B CETH
WutepHer Uil Kaxaoro oOydarouierocs B (opmax, aJalTHPOBAHHBIX K OrPAaHUMYEHHSIM HX
3JI0POBbsI U BOCIPUATHUS MH(DOpMAIUK:

/na cnenvix u cnadosuoauwux:

- B Ie4aTHON opMe yBEJIIMYEHHBIM HIPUPTOM;
- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B popme ayanodaiina.

Mna znyxux u chabocnviimamjux:

- B IEYaTHOH opme;

- B (hopMe 3JEKTPOHHOTO IOKYMEHTA.

na obyyarowuxca c napywieHuaMu ONOPHO-06UZAMENLHOZ0 annapama:
- B Ie4aTHOU (hopme;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B (hopme ayanodaiina.

Y4eOHbIC ayAUTOPHH IS BCEX BUJIOB KOHTAKTHOW M CAMOCTOSATEIHLHOU pabOThI, HaAydHAs
OubnuoTeka W WHBIC TIOMEUICHUS NJs O0y4YeHHsS OCHAIIECHBI CIeNHUaIbHbIM 000pyJIOBaHUEM U
y4eOHBIMA MECTaMH ¢ TEXHHYECKUMHU CPEJICTBAMHU O0yUCHUS:

0715 C/IenbIX U C/1AD0GUOAUUX:

- aBTOMaTH3WPOBAHHBIM PA0OYMM MECTOM ]IS JIFOJIeH C HApyIICHUEM 3PCHHS,

- MPU HEOOXOAMMOCTH OOYYAIOIIUMCS MPEJOCTaBISETCS YBETUUYHMBAIOIIEEe YCTPOMCTBO,
JIOITYCKAETCs MCIIOIh30BAaHUE YBEIHMUNBAIOIINX YCTPOHUCTB, HMEIOIIUXCS Y 00yJarONTuX s,

015 27IYXUX U C/1A0OCbLUAUUX:

- aBTOMATH3UPOBAHHBIM pPA0OYMM MECTOM Ui JIIOJIEH C HapylIeHHeM CcliyXa |
C71a00CTIBIIIAIINX;

- aKyCTUYECKHUI YCHIIMTEh ¥ KOJIOHKH;

0713 00YUaOWUXCA ¢ HAPYUWIEHUAMU ONOPHO-08U2AMEIbLHO20 annapama:
- IEPEIBIKHBIMHE, PETYIUPYEMbIMH dproHoMuYeckuMu napramu CU-1,;
- KOMITBIOTEPHOM TEXHHUKOM CO ClielnaTbHBIM TPOrPAMMHBIM 00€CIICYCHHEM.

10. MaTepuajibHO-TeXHUYECKOe o0ecriedeHne TUCUMILTUHBI (MO1YJIs1)
21.]'[5[ npernoaaBaHusA W U3Y4YCHHA IUCHUIINIMHBI HCIOJB3YCETCA JICKOMOHHAsA ayaAuTOpUA,

oOecrieyeHHas MyJIbTUMeIUa IPOEKTOPOM U COITYTCTBYIOIIUM 000pYy/IOBaHHEM, HHTEPAKTHBHOM
nockoil. Ucnonp3yroress YMK nucuumimbel (Ha OyMaXHOM U 3JIEKTPOHHOM HOCHTENSX), (HOHI
Hay4YHOI OHMOJMOTEKH YHHMBEPCHTETa, METOAMYECKHE M Y4eOHO-METOAWYECKHE MaTepHabl
kadeapsl ”HPOPMATUKH.

K paboueit npocpamme npunazaromces:



IIpunoxkenne 1 — DoHI OLEHOYHBIX CPEIACTB AJI INPOBENEHUS ATTECTALlMM YPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN 00YJarONUXCsl 0 AUCHUILTUHE (MOIYIIO);

IIpunoxenne 2 — Mertoguueckue yka3zaHus JUIsi OOy4YarOIUMXCSl IO OCBOEHUIO
JUCUHUILITUHBI (MOYJIs).



