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1 eap 1 3a1a4u AUCHUIIHHBI

Henas aucuumiIMHbl - NpUOOPETEHUE MArMCTPAHTOM 3HAHUNA U HAaBBIKOB B
00J1acTH MaTeMaTUYECKOTO MOJICTUPOBAHUS TEXHOJOTUUYECKUX MPOIIECCOB B 3a/1a4ax
He(Tera3oBoi OTpAci, U3YYEHHMs] MaTEMaTHUYECKUX METOAOB JJI PELICHUs, B TOM
Yyclie C MCIOJb30BAHUEM KOMIIBIOTEPHBIX HPOrpaMM M aHajlu3a I[0JIy4aeMbIX
PE3yJIbTaTOB.

3amauu AUCHUILIHHDBI:
1) OBJQJCTh OCHOBHBIMH MNpHUEMaMHU U METOJaMH MOJCITUPOBAHUSA,

MIOCTaHOBKOM KOHKPETHBIX 33]1a4 U UX (popmanuzanuu;

2) O3HAKOMUTBHCS C HEOOXOJMMBIM almapaToM WCCICAOBaHUS 3aj1ad,
BO3HUKAIOIIMX B MPOU3BOJICTBE U B X MAaTEMaTUYECKON ITOCTAHOBKE;

3) pa3BUTh TPAKTUYECCKHE HABBIKM  MOJICIIMPOBAHMS  IPOIECCOB  C
IIPUMEHEHUEM CPECTB BBIYNCINUTEIBHON TEXHUKHU.

2 MecTo IMCHUIUINHBI B CTPYKTYype 00pa30BaTeIbHOM MPOTrPaMMbl

JucuuninuHa oTHOcUTCA K 0a30BOM dactu Osoka 1 «ucuurinsbl (MOIYIIHN )»
y4eOHOr0 IJIaHa.

[IpepeKBU3UTHI JUCUUIUINHBL: IEPEYEHBb OMIOPHBIX AUCLMIUIUH OTCYTCTBYIOT.

[loCcTpeKBU3UTHl  UCUWIUIMHBI: 3HAHHWE, T[IOJYYEHHbIE TPH  H3YYECHHUH
JUCUUIUIMHBL ~ TIO3BOJISIIOT ~ MOJATOTOBUTH ~ PACUETHYIO  4YacThb  BBITYCKHOMN
KBIM(PUKALIMOHHON pabOTHI.

3 @opmupyemMble KOMNETEHUMH W HHIAMKATOPbI MX [OCTUKEHUS] IO
AUCIHUNIHHE

Koani Conepxanue Koa u HamMeHOBaHMEe MHIANKATOPA
KOMIIETEeHI KOMIIeTeHIU AOCTHKEHHMS] KOMIIETEeHIINH
uu
OIIK -5 CrniocoGeH o1eHuBaTh OIIK-5.1 naet olieHKY HEOOXOAMMOCTH
pe3ynbTaThl KOPPEKTUPOBKU WJIU YCTPAHEHUS
HayYHOTEXHUYECKUX TPaJULIMOHHBIX [TOAXOA0B MpU
pa3paboTOK, HAYYHBIX | IPOCKTUPOBAHUH TEXHOJIOTHUYECKUX
HCCJICIOBAaHUH U MPOLIECCOB
000CHOBBIBaTh OIIK-5.2 npuMeHseT NpUKIaIHbIE
cOOCTBEHHBIN BBHIOOD, IPOrpaMMHBIE MTAKEThl U CUCTEMBI
CUCTEMATU3HPYS U MOJIEJIMPOBAHUS CUCTEM U MPOLIECCOB B
000011251 JoCTUXKEHU B | chepe 100bIuu, iepepadoTKu 1
He(dTerazoBol OTpaciu | TPAHCIOPTUPOBKH YTIIIE€BOJIOPOJIOB, a
U CMEXHBIX 00JIacCTIX TaK)K€ MPHU BBIMOJHEHUU HAYYHO-
HCCIIEI0BATEIbCKUX PadoT
OIIK-5.3 nporHo3upyeTr BO3HUKHOBEHHE
PHUCKOB IIPY BHEJPEHUHU HOBBIX




TEXHOJIOTU, 000PYI0BaHHUS, CUCTEM

4 CTpyKTYypa U coJep:KaHue TUCIHHIJINHBI

4.1 CTtpyKTypa AMCUMILTHHBI
OO6mrast TPyJOEMKOCTh AUCIUIUIMHBI COCTaBisieT 3 3adeTHbIX eauHui; (108
aKaJCMHUUCCKHX Yaca).

Ounas dhopma 00yueHus

TpyroeMKoCTb,
Bug paGoTsr aKaJl. yacoB
CEMECTp BCETO
OO0masi Tpy10eMKOCTh 2 108
KonrakTHas padora: 2 29
Jlexmuu (JIek) 2 8
[TpakTueckue 3austus (I1P) 2 16
KonutIIO 2 5
[IpomexxyTouHas arTecTanus 2 HK3aMe
H
CamocrosiTesibHasi padora: 2 43
- camono02omoska (npopabomka u nosmopeHue 5
JIEKYUOHHO20 MAMepuana u Mamepuana y4eoOHuKo8 u
VUeOHbIX nocoouti);
- N0020MOBKA K NPAKMUUECKUM 3AHANUAM, 32
- N0020MOBKA K NPOMENCYMOYHOU ammecmayuu 6

4.2 PacnpenejieHue BHIOB PadOThl M WX TPYJAOEMKOCTH MO pa3aejiaM

AUCIUILIHHDBI
Ounas dhopma 00yueHus
No Paznen DOpMBI TEKYIIIETO
n/ JTUCLIUILIAHBI/ Brjibl yueGHO# paboTh! KOHTPOJIA
I TEMBI yCTICBAEMOCTH,
(B yacax) .
MIPOMEKYTOUHOM
aTTeCTalluU
KOHTaKTHAs
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MOJICITUPOBAHUS TS
penieHus 3aaad




HedTerazoBoit
OTpacCIu
bnui-onpoc
2 Pemenne . 2 2 6 14 BBIHOJIHGI:HI/IC 3aJlaHui
ypaBHEHUH
Ha KOMITBIOTEpax
AnmnpoxkcuManus bimn-onpoc
3 | OKCIEpUMEHTAIBHBI | 2 2 4 12 | BemmosHeHue 3amaHuil
X JTaHHBIX Ha KOMITBIOTEpax
Crartuctuyeckas bau-ompoc
4 00paboTka 9 9 6 12 Brinmoiaenue 3agauuii
AKCIIEPUMEHTAJIbHBI Ha KOMIIBIOTEpax
X JTaHHBIX
DK3aMeH 8
HUTOTO: 8 16 43

4.3 Conep:kaHue pa3iejioB JUCHUILIMHBI

Pasnen 1 BBenenue. IlpuMeHeHMe MaTeMaTH4YeCKOr0 MOJIeJTHPOBAHMS
JJIA peleHus 3a1a4 HeprerazoBou oTpaciu

[lonssTve Momenun W MoaenupoBaHus. [loHATHE  MaTEeMaTUYECKOTO
MozenupoBaHus. [IpuMeHeHHe MaTeMaTUYeCKOro MOJIETUPOBAHMS JUIsl PEIICHHS
3a/1a4 HeTera3oBOil OTPaCIH.

Pa3nen 2 Pemenue ypaBHeHmii

Pemienne HenuHENHBIX anreOpanyeckux ypaBHeHMU. Pelienne oaHOrO
ypaBHEHHS C OJHUM HeusBecTHbIM B Excel. Pelmienune cucrem JHHEHMHBIX
anredpanueckux ypaBHeHuil B Excel. Pemenne oObIKHOBEHHBIX qU(DPepeHInanbHbIX
ypaBHeHuii B Excel.

Pa3nen 3 AnnpokcumManus 3KCIEePUMEHTAIBHBIX JaHHBIX

st anmpokcuManud  (QYHKIIMM CHavyajga HEO0OXOJAMMO BHIOpaTh CTENEHb
anIpPOKCUMUPYIOIIET0 MHOTOWIEHA, T. €. CPEeId MHOTOYJICHOB Pa3HOM CTEIEHU
BBIOPATH TOT, KOTOPBIN JyUIlle OTPAXKAeT MOBEACHNUE 3aIaHHON TaOIMYHO (QYHKIIUH.

Jluneitnas: @(x) = a'x + b. OOBIYHO TIPUMEHSAETCA B MPOCTEHIIMX CITydasiX,
KOIJla JKCHEPHUMEHTAIbHbIE JIaHHBIE BO3pPACTalOT WM YOBIBAIOT C MOCTOSHHOU
CKOPOCTBIO.

IMonuHoMuHanbHAs: G(X) = ap + aiX+ aX? + aX", TIe aj — KOHCTaHTBL
CrerneHb MOIMHOMA ONPENEIAETCS KOJTUYECTBOM IKCTPEMYMOB.

Jlorapudmuueckas: @(x) = a‘lnx + b. [IpuMeHstOT U1 onMCcaHUs JTaHHBIX,
KOTOpbIE BHayase ObICTPO pacTyT WK YOBIBAIOT, a 3aT€M CTAOUITU3UPYIOTCS.

Crenmennast: ¢@(x) = ax". JlaHHble HE JODKHBI HMMETh HYJICBBIX HWIIH
OTpHULIATEIbHBIX 3HAYCHUH.

OKCnoHEeHIMaIbHAs: (O(X) = be®™. JlaHHbIE HE MOJDKHBI UMETh HYJEBBIX WIIH
OTPHULIATENBHBIX 3HAYCHUH.

Pa3znen 4 CrarucTudeckasi 00padoTka IKCIEPUMEHTAJBHbBIX JAHHBIX

Bribopka. ToueuHble OIEHKH pe3yiapTaToB u3MepeHuii. llorpemHoctu.



3aKOHBI pacmpeeNieHUs CIyYalHbIX BeTMYHMH. PacueT MOBEpUTEIHHOTO WHTEpBaa.
Ot6pakoBKa IrpyObIX U3MEPEHUH.

4.4 Tembl ¥ IVIAHBI PAKTHYECKUX 3AHATHH

No No paznena OObeMm B
0 /;1 JUCIIHII- HaumenoBanue 3ansatuii aKag.
JINHBI gacax
IIpakTuuyeckas padbora Ne 1
1. 2 Periennie HenMMHEHHBIX alire0pandecKnX ypaBHCHHUH B 2
Excel.
IIpakTnueckas padora Ne 2
2. 2 Pemenue cucteM JTMHEMHBIX aJireOpanyecKux ypaBHEHU B | 2
Excel.
IIpakTnuyeckas padora Ne 3
3. 2 Pemenne oObIKHOBEHHBIX TU(PEPEHITNATBHBIX YPaBHEHUI 2
B Excel.
IIpakTuyeckas padora Ne 4, 5
4. ) AnnpokcuMaIus 3KCepruMeHTaIbHBIX TaHHBIX B Excel. 4
IIpakTuyeckas padora Ne 6 2
5. 4 BriOopka. ToueuHble OLIEHKU PE3yIbTaTOB U3MEPEHUM
B Excel.
IIpakTuyeckas padora Ne 7 2
6. 4 [TorpemHocTr. 3aKOHBI PaCIPEAEIEHUS CITyYalHbIX
BenuuuH B Excel.
IIpakTuyeckas padora Ne 8 2
7. 4 Pacuet noBeputenbHOro nHTepBasia. OTOpaKoBKa rpyOBIX
n3mepenuii B Excel.
Bcero 16

5 TeMbl TUCHUNJIMHBI IJISI CAMOCTOSITEILHOTO H3yYeHH s

CamocrosiTenbHas paboTa CTYJCHTOB SBJSICTCS OJTHUM U3 00S3aTEIHHBIX BUIOB
o0pa3oBaTeNbHON ACATENHHOCTH, OOCECIEUMBAIONIEH peanu3anuio TpeOOoBaHUN
denepadbHBIX TOCYIAPCTBEHHBIX CTAaHIAPTOB  BBICHIETO MPOQPECCHOHAIBHOTO
obpazopanus (PI'OC).

KoHTponb camMocTOsTeNnsHOM pabOThl OCYHIECTBISCTCA MYTEM IMPH TEKYIIEM
KOHTPOJIC W TPU TPOBEJICHUH HTOTOBOH aTTEeCTalliU MyTeM BKJIIOYECHHS BOIPOCOB
JUTSE CAMOCTOSITEIPHOTO U3YYEHHUS B BOIIPOCHI JUTSI TEKYIICH U UTOTOBOM aTTECTaIlUH.
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10.
11.
12.
13.
14.
15.
16.

17.

18.
19.
20.
21.
22,
23.

24,
25.
26.

217,

Bunsr CPC:
e ll3ydyeHue nuTEpaTyphl U MOBTOPEHUE JIEKIMOHHOIO MAaTepualia IIo
TEMATHUKE MPAKTUYECKON paObOTBHI.
e [loaroroBka K BHIOJHEHUIO TPAKTHUECKOM paObOTHI.
e [loaroroBka K 3K3aMeHY.
Bonpocsl 1J11 cCaMOKOHTPOJISA

UYT0 Takoe MOAECIUPOBAHUE?
JlaiiTe onpeeneHrne NOHATHS «KMOAEIbY.
[lepeuncnure ocHOBHBbIE TPEOOBAHUS K MOJIEIH.
Yro npezacTaBiseT co0oil MaTreMaTu4ecKasi MOJeINb?
[lepeuncnure 1 0XapakTEpU3yUTE 3TABI MOJICITUPOBAHUS.
Kakue  ypaBHeHUsT  Ha3bIBalOTCA  HEJIMHEWHBIMH  anreOpandyecKuMu
ypaBHeHHsIMU? Kakrie METOIbI CYIIECTBYIOT JI PELICHUS TAKUX YPABHEHUN?
[lepeuncnure stanbl HaxoxAeHUs peunieHus. Kakoe HeoOxoaumoe ycioBue
CYIIECTBOBAHUS KOPHS HA OTPE3KE?
JlaliTe ompeAcNeHUuEe NOHATHUIO «HTepanus». Kakue BBl 3HAETE KpPUTEPUU
OCTaHOBKHM UTEPALMOHHOTO Iponecca?
B dem 3aknrouaercs cyTh METOIA JEJIEHUs OTPE3Ka moroiaam?
B uewm 3axmirogaercs cyTb MeToaa Xxopa?
B dem 3akntouaercs cyth Metoga HeroTona?
Urto Takoe cucteMa JIMHEHHBIX anredpandeckux ypasHeHuit (CJIAY)?
Kaxoii anroput™ peieHusi METOJJ0M OOpaTHOW MaTpHUIbI?
Kaxkoi anroputm pemennst meronom Kpamepa?
Kakoi1 anropurm pemenust merogom ['aycca?
Jaiite ompeneneHue TOHATHIO  OOBIKHOBEHHbIE U] PepeHInaIbHbIe
YpaBHEHHUS.
Yem ornmuaercs pemeHue 3amaun Komm meromom Pynre—Kyrra BTOpOro
nopsJika oT pemeHus Mmerogom Pynre—Kyrra yetBeproro nopsiika?
Uto Takoe anmpoxkcuMarus’?
B yem 3akirouaercs METOI HAMMEHBIIIUX KBAJIPATOB?
B dem cyTh IMHENHON annpokcuMarm?
B yeM cyTh NOJIMHOMUHAIBHOM anmpOKCUMAaIAN?
B ueMm cyTh norapudmudeckoit anmpoxkcuMarum?
Kakue BcTpoennbie ¢ynkmun Excel mno3Bomstor ympoctuth mporiecc
anmnpokcuManuu?
Kax moxxHo moctpouts Ha rpaduke B Excel anmpoxcumupyromiue ¢yHkimm?
CpaBHUTDH MOHATHSA F€HEPATIBHON COBOKYITHOCTU U BHIOOPKH.
Uro Takoe BbiOOpouHas pyHkuusa? Onucarh alropuT™M U TpeOOBaHUs IS €€
MOCTPOCHHS.
IlepeuncnuTe #M  KpaTKO O0OXapakTEpU30BaTh 3aKOHBl  PACHpPEACIICHUS



CﬂyqaﬁHBIX BCJIIMYHH.

28.
29,

OTOpPaKOBKH IPyOBIX U3MEPEHUM?

30.

6 OOpa3oBaTebHbIE€ TEXHOJIOTHU

Yro Takoe BbIOpoc? JlJist yero mpoBoAsST OTOPaKOBKY IpyObIX U3MEpPEHU?
JlaTh ompezenieHre AOBEpUTETHLHOTO MHTepBasia. Kak oH M3MeHsieTcs mociie

JlaTh onpeneneHue norpemHoCcTy. [lepeuncnnTs BUABI IOIPEMIHOCTEN.

HaunmenoBanue
pa3nena

Buabl yueOHbIX 3aHATHH

Oo0pa3oBaTte/ibHbIE
TEXHOJIOTHH

Beenenue.
[Ipumenenue
MaTeMaTU4eCKOro
MOJICJIMPOBAHUS JUISt
pelieHus 3aaa4y
He(Tera3oBoi orpaciu

Jlexknus 1

CamocrosiTenbHas padboTa

BBojHas €K1yt ¢ MCIOJIb30BaHUEM
KOMIIbIOTEPHBIX U MYJIbTUMEAUHHBIX
CpeICTB O0yueHus

[IpopaboTka u moBTOpEHNKE
JIEKIIMOHHOI'0 MaTepuasia

[Touck nnpopmanuu B cetu
KoHcynbTupoBanue nocpecTBOM
AJIEKTPOHHOM MTOYTHI

Pewenune ypaBHeHuit

Jleknus: 2

[IpakTuueckas pabora: 1,
2,3

CamocrosiTenbHas paboTa

Jlexnusa-undopmarus ¢
WCIIO0JIb30BAaHUEM KOMIIBIOTEPHBIX U
MYJIbTUMEAUNHBIX CPEICTB 00YUCHUS

Brlinonnenue 3aganuii Ha
KOMIThIOTEpax

[IpopaboTka u moBTOpEHNUE
JEKIMOHHOI0 MaTepuania
[TonroroBka K NpakTUYECKUM
3aHATHAM

[Touck nHpOpMaIK B cETU
IToaroroBka K MpoOMeXyTOYHOMU
aTTecTaluu

KoHcynpTupOBaHue NOCPENCTBOM
AJIEKTPOHHOMW MOYTHI

Annpokcumanus
AKCTIEPUMEHTATBHBIX
IAHHBIX

Jlexknus: 3

[IpakTuyeckas padora: 4, 5

CaMocTrosTenbHas pa60Ta

Jlexuust-unpopmanus ¢
HCIOJIb30BaHNEM KOMIIBIOTEPHBIX U
MYJIbTUMEIMUHBIX CPEICTB O0YUECHHUS

Brimmonnenue 3aganuii Ha
KOMIBIOTEpPAX

[IpopaboTka 1 moBTOpEHNE
JEKLIMOHHOI0 MaTepuaia
[TonroroBka K MpakTUYECKUM
3aHATHAM

[Touck nHpopMaIK B cETU
IToaroroBka K MpOMeEXyTOYHOMU
aTTecTaluu

KoHcynpTupoBaHue nocpencTBOM
AJIEKTPOHHOMW MOYTHI




4., |Cratuctunyeckas Jlexknus: 4 Jlexmusa-undopmarus ¢
o0paboTka UCTOJIb30BAHUEM KOMIIBIOTEPHBIX U
9KCIIEPUMEHTAIIbHBIX MYJBTUMEAMHHBIX CPEICTB O0YUCHHUS
JIAHHBIX

[IpakTrueckas padota: 6, |BeimonsHeHue 3a1aHuii Ha
7,8 KOMIIBIOTEpAX

CamocrosarenbHas padora |[IpopaGoTka u moBTOpeHHE
JEKIIMOHHOI'0 MaTepuasia
[ToaroToBka K 1a00paTOpHBIM
3aHATUAM

[Touck nHpOpMaLUU B CETH
[ToaroToBka K MpOMEKYTOUHOM
aTTecTaluu

KoHcynbTupoBaHue nocpecTBOM
AIEKTPOHHOMW MOYTHI

7 OHeHO‘leIe cpeacrea (MaTepl/IaJII)I) I TEKYHIEro KOHTPOJIA

yYcnneBaeMocCTu, HpOMe)I(yTO‘IHOﬁ arTrecranmmu oﬁyqaloumxcn o AMCIMIIJINHE

IIpuMepsI 3a1aHNMi 118l TPOBEACHUS TEKYIIEr0 KOHTPOJIS

3aaHus BIIOJIHSAIOTCS Ha KOMIIbIoTepe B EXcel.
3aoanue 1
Hcnons30BaHne METOI ISTICHHS OTpe3Ka moroiaM. HaiiTi kopHU ypaBHEHUS
x? -c0s(2x) + 1 = 0 Ha oTpe3ke [0; 2n].
3aoanue 2
Pemuts cucremy meronom Kpamepa
3x1-X2+x3+2x5=18
2X1-5X2tX4+X5=-7
X1-X41+2x5=8
2xX2t+x3tx4-x5=10
X1+Xx2-3x3+x4=1
3aoanue 3
Pemmnts cucremy meronom ["aycca
2x1+6x2-2x3=10
4x1+x2-x3=20
3x1+4x2=10
3aoanue 4
Peumuth crucreMy MaTprH4HBIM METOI0OM
X1+2x2+8x3=3
3x1+6X2-X3=2
2x1+4x2+2x3=5
3aoanue 5
HmeroTcst Tpu BepTHKATbHBIE CKBAXXUHBI, B KOTOPBIX ONpPeAeTeHbl aOCOTIOTHBIE OTMETKH KPOBJIH

jacra

AOconroT.
Homep OTMETKa
CKBaXKUHBI KOOpI[I/IHaTI)I CKBa>XHHBI, M njacTa z,
n X y z M
1 355 142 1 125,6
2 210 163 1 148,3




3 | 224 |

281

| 1]

1052 |

Heo6xoanmMo paccuntaTh aOCOTIOTHYIO OTMETKY KPOBIH IJ1acTa ¢ KoopAauHaTamu X=240 wm,

y=200 M. a3uMyT NPOCTUPAHUS, YTOJI TTaJICHHS.

3aoanue 6

Jana Bbi6opka u3 10 sxcrepuMeHTaIbHbIX 3HAU€HUH 3arpsA3HEHHOCTH BO3/1yXa
KOHIIGHTPALMEH yrapHOTro ra3a, moJlydeHHbIX B TeueHHs Mecsia. Mcmonb3ys macrep QyHKIHA
paccuuTaTh CTATUCTUYECKHE XapaKTEPUCTUKU AJIs ATON BEIOOPKHU

JeHb C
mecaua | (mr/m’)

1 3
4 3,7 MoKasaTenb 3HayeHune
9 3 cpefHee 3HayeHue
14 3,2 cpegHee rapmoHuyecKoe
15 3,6 cpefHee reomeTpuyeckoe
19 3,9 meamaHa
24 3 moaa
28 4,6 ancrnepcus
30 5 CTaHAOAPTHOE OK/IOHEHUE

3aoanue 7

[TocTpouTs SMIMpPUUECKOe pacrpeenenne npoduis BEICOT B METPAX JUIsl CICTYIOMIEH
BbIOOpPKU. [IoCTpOUTH MarpaMMy OTHOCUTENBHBIX U HAKOIUTENIbHBIX 4acTOT. JIJI1 HAKOMUTENbHBIX
4acTOT AUarpamma rpaukom.

BricoTa, | AOcomotubsl | OTHOCUTENbHBIE | HakormieHHbI

Ha6mronenus M € JaCTOTBI JaCTOTHI € JaCTOTHI
64 62 58 63 61
57 62 63 58 58
63 60 61 60 60
62 64 59 59 64
58 61 62 60 60
61 59 60 59 59
63 59 60 61 61
60 63 58 62 64
60 61 61 62 62
61 62 60 63 59
62 58 63 57 65

PexoMmenanus: Bricora — ucnonssyto ¢pyukmmuo HAUMEHBIINN, HaxomuM MEHEMATEHOE
3Hauenue, HAMBOJIBIIINH — MakcuManbHOE 3HaUEHUE, ITUPUHY UHTEpPBAIa MEXAY HUMH 1 M

3aoanue 8

Jlnist BBIOOpKH pacnpeieieHus Ipoguiis BEICOT TPOBEPUTH COOTBETCTBHE BEIOOPOUYHBIX

JTAHHBIX HOPMAJIbHOMY 3aKOHY paclpeesIeHUs

Ha 6J'IIO)_'[€HI/I$I BLI;IOTa A6:;);}3'Tr;me OTHL(I);ZI;':;T;HHe Haﬁ;)g;{::;ue piﬁgiﬁsz‘: T;gﬁizzg:zf
67| 58 | 54|61 | 60
57| 62| 63|58 | 58
63| 60| 61|60 | 60
62| 64| 59|59 | 64
58| 61| 62|60 | 60
61| 59| 60|59 | 59
63| 59| 60| 61| 61




60 | 63| 58 | 62 | 64
60| 61| 61| 62| 62
61| 62| 60 | 63 | 59
62| 58| 63 | 57 | 65
Pexomennanus:
1. HeoOxonumo HaiiTH cpeqHee 3HAUCHUE U CTaHIaPTHOE OTKJIOHEHHUE HAOIIOICHU N
2. HopmanwsHoe pacmpenenenue onpezaensiercs ¢ nomomusio ¢pynkuun HOPM.PACII, roe x —
3TO BBICOTA, MHTETpaibHBIHN — 0.
3. Teoperuueckas yacrora = HopmansHoe pacnpesnenenne*Cymma AOGCOMIOTHBIX YaCTOT
4, C nomompto ¢yakuumn XMU2TECT onpenenuTs COOTBETCTBHE MAaHHBIX HOPMaIbHOMY
3aKOHY pacIpe/ielIeHUs], IEPEBOIUM B %o
3aoanue 9

Haiitu ¢ moMonipr0 HauMEHbIINX KBaJAPATOB alllIPOKCUMUPYIOUIUIA MHOTOWIEH JIJIS

TabaMYHO 3aaHHON QyHKIMHU Y=Ff(X), IpUHAB TpPEATOKECHHE, UTO:

1. f(X) sBasiercs nuHeitHON
2. f(x) sBisieTcs KBaJApaTUIHOM
3. f(X) sBusieTcs SKCIIOHEHIMATBHON

X y
0,75 2,5
1,5 1,2
2,25 1,12
3 2,25
3,75 4,28
[TocTpouTh 1l BCEX BapHAHTOB TpaduK armpoOKCHMAIUN U UCXOIHBIX JaHHBIX
3aoanue 10

Jlns TabnnyHO 3aJaHHON (PYHKIIMU TOCTPOUTH allPOKCUMUPYIOUTYIO (PYHKIIMIO, BBIYUCIUTh
oxujgaeMele 3HaueHus B Toukax 0; 0,75; 1,75; 2,8; 4,5.

0

0,5

1

1,5

2

2,5

3

3,5

4

5,75

3,39

2,81

3,25

3,75

4,11

4,85

4,45

5,25

[Toctpouts rpauk UCXOIHBIX JAHHBIX U JIMHUU allPOKCUMUpPYOIUX PpyHKuuid: JInHelHas,
[TonmmHomuHaneHas 2 crenenu U [lonnHomunaneHas 3 crenenu. [Ipoananu3npoBarh MOJIy4EeHHBIE
Ha rpauke JaHHbIE U CIIENIaTh BBIBOJI, UTO JIyUIlle BCETO alllPOKCUMHUPYET UCXOHBIE JaHHbIE.
Pexomenoayuu:

Ml Toro, yToOBI paccuuTaTh 3HaU€HUS KO3 (ULIMEHTA po U p1 UCTIOIb3YyeM (DYHKIIHIO
JIMHENH.

J11s BBIYMCIIEHUS 0KUAAEMOT0 3Ha4eHUsI B TouKax ucrnoinbiyeM ¢pynkiuo TEHIEHIIA.

KoHTpoJsbHBIE BONPOCHI AJ1s1 NPOBEACHUS HTOTOBOI aTTecTalui (IK3aMeHAa):

1.

o0k whN

Uro Takoe moaenupoBaHue?

JlaitTe onpeneneHue MOHATUS «KMOJEIbY.

[lepeuncnute OCHOBHBIE TPEOOBAHUS K MOJICIIH.

Urto npeacrapnseT coboli MaTeMaTHIecKass MOACIHb?

[Iepeuncnure U OXapaKTEpU3yUTE TaIbl MOJCIUPOBAHHUS.

Kakue  ypaBHeHUS  Ha3bIBAIOTCA  HEJIMHEWHBIMH  anreOpandecKuMu
ypaBHeHHsIMU? Kakne METOABI CYIIECTBYIOT JIs1 PELIEHUS TAKUX YPABHEHUN?
[lepeunciure 3Tanbl HaxoXxAeHUs pemieHus. Kakoe HeoOXoaumoe ycioBUe
CYILLIECTBOBAHUS KOPHS Ha OTpe3Ke?

I[aﬁTC OIpCACIICHNUC IMOHATHIO «HUTCPAlHsI). Kakune BBl 3HaeTe KpUTCpHUH



OCTaHOBKH UTCPAIMOHHOTO HpOHGCC&?

9. B uyewm 3akitouaercs CyTh METO/1a JEJICHHS OTpe3Ka normoiaam?
10. B ugem 3akirouaercsi CyTh METOJ1a XOpA?
11. B ugewm 3akmrouaercsi cyTh MeToja HetoTona?
12. Yro Takoe cucteMa JMHEHHBIX anreOpandecknx ypaBHeHui (CJIAY)?
13. Kakoii anropuT™ penieHust METo10M 0OpaTHOM MaTpHUIlbI?
14. Kako#t anroputm pemienust metogoM Kpamepa?
15. Kakoit anroputm perienust metojom ["aycca?
16. JlaifTe ompencieHUE TOHATHIO OOBIKHOBEHHBIE  JuddepeHnaiIbHbIe
YpaBHEHHUS.
17. Yem ornmuaercs pemienue 3anaun Komm meromom Pynre—Kytra BTOpOro
opsiAKa oT pemenuss MeroaoM Pynre—Kyrra yerBeproro nopsiaka?
18. Yro Takoe anmmpoKcuMaIus’?
19. B dgem 3akirouaeTcss METOI HANMEHBIIINX KBaIPATORB?
20. B uem cyTh MTMHEWHOH anmpoKcUMaIum?
21. B 4yem cyTh MOJIMHOMHUHAJILHON alpOKCUMAaIuu?
22. B 4em cyTb jgorapudpMuyecKon anmpoKcuMaIum?
23. Kakue BcrpoeHHble (QyHKIMM Excel MO3BONAIOT yHpOCTUTH MPOIECC
anmnmpoKCUMaIun?
24. Kax moxxHO mocTpouTh Ha rpaduke B Excel anmpoxkcumupyromue GyHkmmun?
25. CpaBHUTD MOHATHUS TCHEPATLHON COBOKYITHOCTH U BEIOOPKH.
26. Uro Ttakoe BbIOOpouHas (pyHkuma? Onucarh aaroputM U TpeOOBaHUS IS ee
IIOCTPOEHHUS.
27. llepeuncnuTh ¥ KpaTKO OXapaKTEpPU30BaTh 3aKOHBI  PACIIPECICHHUS
CIIy4alHbIX BEJIUYUH.
28. Yto takoe BeIOpoc? [l 4ero mpoBOAAT OTOPAKOBKY IpyObIX H3MEPCHUIA?
29. JlaTtp ompenencHUE TOBEPUTEIBHOTO WHTEpBajda. Kak OH M3MEHSETCS mocie
O0TOpPaKOBKH IpyObIX U3MEPEHUI?
30. Jlath onpeneneHue norpemHocTy. [lepedncnuTh BUIbI HOTPEIIHOCTEH.
8 Cucrema OlleHUBAHUS MJIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHH s
®opmMa KOHTPOJIS 3a oany padory Bcero
Munum. Makc.
0aJU10B 0aJU10B
Texkynui KOHTPOJIb:
- evinonneHue sadanus Ipakmuyeckas paboma Ne | 3 7 7 bannos
- evinoanenue 3adanus Ipakmuveckas paboma Ne 2 3 7 7 6annos
- evinoaneHue sadanus Ipakmuyeckas paboma Ne 3 3 7 7 64108
- evinoanenue 3aoanus Ilpakmuueckas paboma Ne 4 3 7 7 6annos
- evinoaneHue 3adanus [pakmuyeckas paboma Ne 5 3 8 8 bannos
- evinoaneHnue 3aoanus Ilpakmuueckas paboma Ne 6 4 8 8 bannos
- evinoaneHnue 3aoanus Ilpakmuueckas paboma Ne 7 4 8 8 bannos




- evinoaneHnue 3aoanus Ilpakmuueckas paboma Ne 8 4 8 8 bannos

[TpomexyTouHas aTTECTALUs IK3AMEH 25 40 40 6annos

HToro 3a cemectp (Oucyuniuny) 100 6annos

9 YuebHo-MeTOqUYecKOe U HH(POPMAINIHOHHOE OOecnieyeHue TUCITUTIMHBI

9.1 OcHoBHas JuTEpaTypa

1. JleeBa, B.C. KommbioTepHoe MoOAEIMpPOBaHUE B HE(PTEra3oBOM JIeie:
yueoHoe nocodbue / B.C. JleeBa. — Tomck: TIIY, 2018. — 86 c. — ISBN 978-5-
4387-0806-3. — TekcT: 251eKTpOoHHBIN // JIaHb: 3JIeKTPOHHO-0MOIMOTEUHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/113204

2. bunsdensn, H. B. Metonst MS Excel nns peiieHus HH)KEHEPHBIX 3a/1a4:
yueOHoe nocodue / H. B. bunsdensn, M. H. ®envkep. — Cankr-IlerepOypr : Jlans,
2020. — 164 c¢. — ISBN 978-5-8114-4609-4. — Tekcr: s1eKTpOHHBI# //
Jlanb:anexTpoHHO-0nOMoTeuHas cucrema. — URL.: https://e.lanbook.com/book/136174

9.2 lonosiHUTEILHAS JIUTEPATYPa

1. Jemwumosa, JI. A. Pemenue npukiaaHbix 3amad oOpabOTKH MHPOpManuu
cpeactBamu MS Excel: yueOHo-MeToamueckoe mocobue / JI. A. [emmumoBa. —
MockBa: PTY MUPDA, 2021. — 88 c¢.— TekcT: »saekTpoHHbI // JlaHb:
AJIEKTPOHHO-OMOIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/171548.

9.3 IlporpamMHOe obecriedeHmne

1. Microsoft Office 2010 Russian Academic OPEN 1 License (6eccpounas),
(murensus 49512935);

2. Microsift Sys Ctr Standard Sngl License/Software Assurance Pack

Academic License 2 PROC (6eccpounas), (imuren3us 60465661)

3. Microsoft Win Home Basic 7 Russian Academic OPEN (06eccpounas),
(mumensus 61031351),

4. Microsoft Office 2010 Russian Academic OPEN, (6eccpounas) (JuneH3us
61031351),

5. Microsoft Windows Proffesional 8 Russian Upgrade Academic OPEN
(6ecepounas), (munensus 61031351),

6. Microsoft Internet Security&Accel Server Standart Ed 2006 English
Academic OPEN, (6eccpounas), (munen3us 41684549),

7. Microsoft Office Professional Plus 2010 Russian Academic OPEN,
(6eccpounas), (munensus 60939880),

8. Microsoft Windows Server CAL 2008 Russian Academic OPEN,
(6ecepounas), (munensus 60939880),

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

10. HeuckmrounrtenpHoe mpaBo Ha ucnois3oBanue 10 Kaspersky Endpoint
Security nnsa 6usneca —Pacmmpenssiii Russian Edition.

11. HeuckmrountenbHoe npaBo Ha ucnojb3oBanue [0 Kaspersky Security
JUIs BUPTYaIbHBIX M 001a4HbIX cpef, Server, VirtSvr, License, Education Renewal


https://e.lanbook.com/book/113204
https://e.lanbook.com/book/136174
https://e.lanbook.com/book/171548

12. ABBYYFineReader 11 Professional Edition, (6eccpounas), (auieH3us
AF11-2S1P01-102/AD),

13. Microsoft Volume Licensing Service, (Oeccpounas), (IuICH3HUS
62824441),

14. Microsoft Windows Pro 64bit DOEM, (6eccpounas), xkoHTpakt Ne 6-
OAD®D2014 ot 05.08.2014 Visual Studio Professional;

15. COMSOL Multiphysics® Bepcuu 6.0 Codt. JInnenzus 9602390

16. «Antunnaruat. BY3». Jlunensuonnsiit goroBop Ne 5044 ot 14.05.2022
rojia (€KeroJHoe MpojyicHue).

9.4 IlpodeccuonanbHubie 6a3bl JAHHBIX U UHGOPMALIMOHHBbIE CTIPABOYHbIE
CHCTEMbI COBPEMEHHBIX HH(OPMALUOHHBIX TEXHOJIOI M

1. UnTepuer — pecypce: CrpaBouHo-nipaBoBasi cucreMa «Koncynbrant ILimrocy
(http://www.consultant.ru);

2. MHWurepmer — pecypc:  http://www.iprbookshop.ru/  DnektpoHHO-
onommoreunas cucrema «IPR BOOKSy;
3. Uarepuer — pecype: http://ogbus.ru/ OcnoBbl HedTerazoBoro mena

(OnexTpoHHBIN pecypc);

4. Nateper — pecypce: https://cntd.ru OnektponHbIid (HOHI HOPMAaTHBHO-
TEXHUUYECKON U HOPMaTUBHO-NPAaBOBOM HH(popManuu (DIEKTPOHHBINA pecypc);

5. UntepHer — pecypc: nHGOPMAIMOHHBIN MOpTall oXpaHa Tpyaa B Poccun -
https://ohranatruda.ru/ (3nekTpoHHbBIN pecypc).

6. DJIeKTpOHHAs OubnmoTeuHas cucTtema eLIBRARY.RU
(http://wwwe.elibrary.ru)/ u T.1.

7. HNutepuer — pecypc: CauT KypHaia «Hedrerazosoe
neno»: http://www.ogbus.ru

8. MHurepmer — pecypc: caurt oxypHana «OkoHomuka u @ TOK
Poccum»: http://www.tek-russia.com/about/

9. MHurepner — pecypc: callT xypHama « HedtsHoe xo3sHcTBOY:
http://www.oil-industry.ru

10. HNutepuer — pecypc: caiT XKypHaia «Hedrerazonas

BepTHKaNby: http://ngv.ru

10 Olecnieuenne o00pa3oBaTeJLHOTO0 Tpolecca JIA  JUI €
OrPAHUYEHHBIMHM BO3MOKHOCTSIMH 3/I0POBbSI M HHBAJIN/I0B

VYyeOHble 1 y4eOHO-METOIUYECKHE MAaTepUabl AJI1 CAMOCTOATENbHON padoThI
OoOy4YaromMxcsi U3 4YKUCJia WHBAJIUAOB W JIMI C OIPAHUYEHHBIMH BO3MOKHOCTSIMU
3nopoBbst (OB3) npenocTaBmsitorest B hopmax, aaiTUPOBAHHBIX K OTPAHUYCHHSIM UX
3JI0POBBS U BOCTIPUATHS HHPOPMAIIIH:

JUis1 cienbIx U ciaboBUASIINX

- JeKuuu OQOPMIISIOTCS B BUAE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYIHOTO C
MOMOIIBI0 KOMIIBIOTEPA CO CHIEHUATM3UPOBAHHBIM TPOrPAMMHBIM 00€CTIeYeHUEM;

- NHUChbMEHHBbIE  3aJaHUsl  BBIIOJHSIOTCA  HA  KOMIBIOTEpE  CO
CHEUAIN3UPOBAHHBIM TIPOrPAMMHBIM OOECIIEYEHUEM, UM MOTYT OBITh 3aMEHEHbI


http://www.consultant.ru/
http://www.iprbookshop.ru/
http://ogbus.ru/
https://cntd.ru/
https://ohranatruda.ru/
http://www.elibrary.ru)/
https://oil-gaz.com/www.ogbus.ru
http://www.tek-russia.com/about/
http://www.oil-industry.ru/
http://ngv.ru/

YCTHBIM OTBETOM;

- o0ecnieunBaeTcsd MHAMBUyaJIbHOE paBHOMEpPHOE ocBellleHue He meHee 300
JIOKC;

- JUIs  BBIIIOJIHEHUS 3aJaHusl I1pU HEOOXOAUMOCTU IPEIOCTABIAETCA
YBEJIIMYUBAIOILIEE YCTPOWCTBO; BO3MOXKHO TAaKXE MCIIONb30BAHUE COOCTBEHHBIX
YBEJIMYUBAIOIIUX YCTPOICTB;

- MUCbMEHHBIE 3aJIaHUs OPOPMIIAIOTCS YBEIHMUECHHBIM MIPUPTOM;

- DJK3aMEH M 3a4€T MPOBOAATCS B YCTHOW (hopMe WM BBIMOJIHAIOTCS B
NUCHhMEHHON (hopMe Ha KOMITbIOTEpE.

J7is TITyXuX ¥ caboCbIIIaIuX:

- Jekuuu OQOPMISIOTCS B BHUAE DJIEKTPOHHOTO JOKYMEHTa, JHOO
MIPEIOCTABIIACTCS 3BYKOYCHUITUBAIOIIAs anmnapaTypa HHIAWBUYyaTbHOTO MOJIb30BAHMS,

- MMCbMEHHBIC 33JJaHUs BBIOJIHIIOTCS Ha KOMIIBIOTEPE B MUCHMEHHOU opMme;

- 9K3aMeH U 3au€T MNPOBOIATCS B INMHUCbMEHHOM (opMe Ha KOMIIBIOTEpE;
BO3MOXKHO IIPOBEACHUE B (POpME TECTUPOBAHUSI.

JUig Au1l ¢ HapyIIeHUAMH OTIOPHO-JBUTATEIBHOTO alapara:

- JeKUUu O(QOPMIISIOTCS B BUAE 3JIEKTPOHHOIO JOKYMEHTA, JOCTYIHOTO C
HOMOUIbIO KOMIIBIOTEPA CO CIIEHUATU3UPOBAHHBIM TPOTPAMMHBIM 00ECIICUEHUEM;

- IIMCBMEHHBIE  3aJlaHusl  BBINOJHSIOTCS  HAa  KOMIIBIOTEpE  CO
CTHECIMATU3UPOBAHHBIM MPOTPAMMHBIM 00€CTICYCHUEM;

- JK3aMEH M 3a4€T TPOBOAATCS B YCTHOW (hopMe WM BBIMOJIHSAIOTCS B
NMCbMEHHOM (hOpMe Ha KOMIIBIOTEPE.

[Ipy HEOOXOAMMOCTH TMPEAyCMATPUBACTCS  YBEJIMYEHUE BPEMEHH JUIA
MIOJITOTOBKH OTBETA.

[Ipouenypa mpoBeneHUss MPOMEKYTOUHOW aTTeCTallMd JUIsi OOydYaroIuxcs
YCTaHABIMBAETCS C YUETOM MX WHAMBUAYAIBHBIX MCUXOPU3NIECKUX 0COOCHHOCTEM.
[TpomexxyTouHast aTTecTalsl MOXKET IPOBOJUTHCS B HECKOJIBKO 3TAIOB.

[Ipu mpoBeneHMM  MPOLEAYpPbl  OLIEHWBAaHUS  PE3YJIbTAaTOB  OOy4YEeHMS
peayCMaTpUBAETCS UCIOIb30BAHUE TEXHUUECKUX CPEJICTB, HEOOXOJUMBIX B CBA3H C
UHAMBUIYAJIbHBIMH OCOOEHHOCTAMM OOyYarouuxcsi. ODTH CpeACcTBAa MOTYT OBITh
IPEJOCTABIECHbl YHUBEPCUTETOM, WJIM MOTYT HCHOJb30BAThCA COOCTBEHHBIE
TEXHUYECKUE CPEJCTBA.

[TpoBenenne mpoueaypsl OIICHUBAHUS PE3YJIbTAaTOB OOYUYCHHs TOIMYCKASTCS C
UCTIOJIb30BaHUEM JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHIA.

ObecnieunBaeTcss JA0CTyn K HMHGOPMAILMOHHBIM U Oubianorpapuyeckum
pecypcam B cetu HMHTepHeT ans  Kaxzgoro oOywaromierocss B - (popmax,
aIalITUPOBAHHBIX K OTPAaHUYCHUSM UX 3I0POBbS U BOCTIPUATHS HHGOPMAITUH:

J1J1s1 cenpIX B C1a00BUIAIINX

- B [I€YaTHOUN (hopMe YBEIMUYECHHBIM HIPUPTOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme aynuodaiina.

JUis TIyXuX U ci1a0oCbIaluX:

- B Me4aTHoO# Gopme;

- B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

Jiis 00y4aromuxcsi ¢ HapyLUIEHUSIMU OMTOPHO-/IBUTATENILHOTO armapara:

- B ie4aTHOU ¢opme;



- B popMe 3JIEKTPOHHOTO JOKYMEHTA;

- B popme aynuodaiina.

VYyeOHblE ayAUTOPUU IS BCEX BHJIOB KOHTAKTHOM M CaMOCTOSITEIbHOMN
paboTbl, Hay4yHass OMOJIMOTEKAa M HWHbBIE TMOMEIIEHUS JUIsi OOY4YeHUs OCHAIICHBI
crenuaibHbIM 000PYIOBAHUEM U YY€OHBIMU MECTaMHU C TEXHUYECKHUMH CPEJICTBAMU
00yYeHUS:

JI71s1 cnemnpIxX ¥ cnabOBHASAIINX :

JUTSL TIIYXUX U CTTA00CTBIMIAITIX

- ABTOMATHU3UPOBAHHBIM pa0OYUM MECTOM JIJIS JIFOJICH C HAPYIICHHEM CITyXa |
C1a00CIIBIIIAIINX

- aKyCTUYECKHUM YCUITUTENh U KOJIOHKU;

JIiist 00y4aromuxcst ¢ HapyIIeHUsIMA OTIOPHO-/IBUTATEILHOTO amnmnapara:

- IEPEABUKHBIMHE, PETYITHUPYEMBIMHU dproHoMudeckumu maptamu CHU-1;

- KOMITBIOTEPHOM TEXHUKOH CO CIENHAIBHBIM POrPaMMHBIM 00E€CIICUEHHUEM.

11 MarepuajibHO-TeXHHYECKOe o0ecneyeHre JUCHUILINHBI (MOIYJIs1)
1) bubmmoreunsiit oug @I'BOY BO «CaxI'Vy;

2) MynbTHMEIUITHOE 000PYAOBaHKE IS YTCHUS JICKIIUH-TIPE3SHTAIINH;
3) TexHoMOrMYECKOE U KOMIILIOTEPHOE BUPTyaIbHOE 000PY/I0BaHHE;

4) TlakeT NPHUKIATHBIX O0YYAIONIMX POrPaMM.



