[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

E(':'ﬂ?'éjocgi‘?izig’;er@%’ﬁ%‘ﬂ%{’ﬂﬂﬂoe rocyJ1apCcTBEHHOE aBTOHOMHOE 00pa3oBaTelbHOE YUpeKIeHne

[lara noarmcars: 21,06 BPICHIETO oOpasoBanus «Poccuiickuii yHHBePCHTET APYKOBI HAPOLOB»

YHUKanbHbI MPOrpaMMHbIN KIKOY: .
€a95330120d891083f93 i HOTHEY SHMEXUMIYecKOl TexHoJoruu U HaHotexHogaorun (UBXTH)

(eram BHOTO ydebHoro monpasnenenus (OVII)-paspadoranka OIT BO)

PABOYASA NIPOTPAMMA JUCHUIIJIMHBI

KOMHBIOTepHBIe TCXHOJIOT'MHW B HAYYHBIX UCCIICAOBAHUAX
(HaMMEeHOBaHUE TUCIMITTAHBI/MOIYJIsN)

PexomennoBana MCCH asis1 HanpaBJieHH s NOATOTOBKH/CIIEIHAJIbHOCTH

28.04.01 «HaHOTEXHOJOIMU U MUKPOCUCTEMHAS TEXHUKA
(KO,I[ 1 HAUMCHOBAHUC HAIIPABJICHUA HOZ[FOTOBKI/I/CHGL[I/IEU'ILHOCTI/I)

OcBoeHue JUCHMILUIMHBI  BeJeTc B  paMKax  peaju3alMd  OCHOBHOI
npodeccHoOHATBbHOIT 00pa3oBaTeIbHOIi mMporpaMmbl BbIciiero oopazoBanusi (OIl
BO):

((I/IHHOBaHI/IOHHI)IC TEXHOJOI'nM U HAHOTCXHOJIOI'MU B MCIUITUHEC, q)apMaHGBTI/IKG n

OMOTEXHOIOTHID)
(nanmenoBanue (npoduis/cnienuanusanus) OI1 BO)

2022 r.



1. HEJIb OCBOEHUSA JUCIHUIIJINHBI

Ilenbt0 OCBOCHMS  JUCIMILIMHBI
sBisgercss DOpMUPOBAHHE CHUCTEMBI
WH()OPMAIIMOHHBIX

HACCIIEIOBAHUIX))
HCIIOJIE30BaHUS

COBPCMCHHBIX

«KoMmpIloTepHBIE TEXHOJIOTHU B
KOMIIETEHIINII B 00JacCTH
TEXHOJIOTHUN B

HCCIICOBATEIILCKOM U 06p330BaTeJIBHOI71 JCATCIIBHOCTH.

2. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA JUCHUIIJINHbBI

OcBoenue
HCCIIEOBAHUAX)

U CITUTLINHBI

KOMITETCHITUH (4acTH KOMIIETEHITNHN):

«Komnerorepusie
HalpaBliecHO Ha (OPMHUPOBAHHE Yy OOYYAIOIMIUXCA CICAYIOMINX

TCXHOJIOI'nn B

Tabnuya 2.1. Ilepeuenv xomnemeHyuil, Gopmupyemuvix y o00yuarowuxcs npu
0CB8OEHUU OUCYUNTIUHDBL (De3)Ibmamvl 0C80eHUs OUCYUNTUHDL)

Iudp

KomMnerennus

NHaukaTopbl J0CTHXKEHUs] KOMITeTEeHITHN
(B paMKax JaHHOW TUCHUTIIIUHBI)

YK-7.

CnocobeH WucKaTh HYXHBIC
UCTOYHHKH HH(}OpManuu u
JaHHbBIC, BOCHPUHHUMATB,
aHAJM3UPOBATh, 3AaTIOMUHATH
U TepenaBaTth HHPOPMAIIHIO
C UCTIOJIb30BAHUEM
UPOBBIX CPEICTB, a TAKKE
C TIOMOIIBIO AITOPUTMOB
pu paboTe ¢ NOITy4YEeHHBIMU
U3 pa3IMYHbIX HMCTOYHHKOB
JaHHBIMU c LETIbIO
3¢ (HeKTUBHOTO
UCIOJIb30BAHUS OTYYEHHOM
nHbOpMAIMU ISl PEIICHUS
3ajau.

YK-7.1. CriocobeH ucKaTb HY)XKHblE€ HMCTOYHHUKH
uHpOpMalMM W JaHHBIE,  BOCIHPHUHUMATb,
aHaJIM3MPOBaTh, 3allOMHHATH W  MepenaBaTh
UHPOPMALIMIO C HCIOIB30BaHMEM IH(PPOBBIX
CPE/CTB, a TAaKKEe C MOMOIIBIO aJTOPUTMOB IPH
pabore ¢ TOJNy4eHHBIMH U3  pa3IMYHBIX
WCTOYHHKOB JaHHBIMH C LENbI0 3((HEKTHBHOTO
UCTIOJIB30BAaHUS TOJNYYCHHON WH(OpMaIuu JUIs
pelieHus 3a1adg,

YK-7.2. IlpoBomuT OIEHKY WHpOpMaNuU, ee
JIOCTOBEPHOCTb, CTPOUTh JIOTHYECKUe
YMO3aKIIIOYEHHsI Ha OCHOBAaHWUHU TIOCTYHAIOIINX
uHpOpMAaLIUU U JaHHBIX;

OIIK-5.

Crnocoben WCII0JIh30BaTh
UHCTPYMEHTapUH
dhopmanuzanuu
WHXCHEPHBIX, Hay4HO-
TEXHUYECKHUX 3ajad,
MPUKJIAHOE MPOrPaMMHOE
oOecrnieueHue TUTSt
MOJEIIUPOBAHUS u
MPOCKTUPOBAHUSI OOBEKTOB,
CHUCTEM U IIPOLIECCOB

OIIK-5.1. Brnameer 3HaHHSMH U MPHUHIMIIAMU
paboTel ¢ 0a3amMHM JaHHBIX W HMX MOJJIEp)KaHus,
HaBbIKAMU  TNPUMEHEHHS]  KOHKPETHBIX  THIIOB
MOJIeTICli B HCCIICOBAaHUAX, MPOrPAMMHBIMH
MIPOyKTaMH

MK-3

Cnocoben
CUCTEMAaTU3UPOBATH u
pedepupoBaTh JTAaHHBIE
JTUTEPATyPHI 0
OMOJIOTHYECKUX CBOMCTBAX H
TOKCUYHOCTH
HaHOMAaTEPHAJIOB, 3aHOCUTH
3TM cBeAeHuss B b/ wu
W3BJICKATh u3 HHUX

MK-3.1. CmocobeH  cucreMaTH3UpOBaTh H
pedepupoBaTh IaHHBIE JUTEPATyphl, paboTaTh C
0azaMM  JaHHBIX M  CHENMAIBbHOM  Hay4HOMU
JAUTEpaTypod B 00JaCTH HAHOTEXHOJNOTUH U
HaHOTOKCHKOJIOTHU.

HAay4YHBbIX

Hay4YHO-

HAayYYHBbIX




I/IHIII/IKaT()pr JOCTHKCHUA KOMIICTCHIIUHN

HIndgp Komnerenuus .
(B paMKax JaHHOW JUCHUTIIIUHBI)

Tpedyemyro HuHGMOpMaIHIO;
OIICHUBATH CTCTICHb
MOTEHIIUAJILHOW OMacHOCTH
HAaHOMATepPHAJIOB Ha OCHOBE
JTAHHBIX Hay4YHOH
JTUTEPATYPBI

3. MECTO JUCHUIIJIMHBI B CTPYKTYPE OII BO

Jucturmuimaa «KOMIIBIOTEpHBIC TEXHOJOTMHM B HAYYHBIX HCCJICIOBAHUSIX)
OTHOCUTCS K 0a30BOM KOMIIOHEHTE OO0s3aTEeIbHOM YacTH Y4eOHOro IuTaHa mpoduis
«/lHHOBallMOHHBIC TEXHOJOTMM W HAHOTEXHOJOTMH B MEAWIHHE, (apMaleBTUKE U
OMOTEXHOJIOTHUN.

B pamkax OIl BO oOyuJaromuecss Takyke OCBaWBAaIOT JAPYTHE TUCIUATLIAHBI W/HIA
MPAKTUKH, CIOCOOCTBYIOIIHNE IOCTIKEHHUIO 3aIUIAHUPOBAHHBIX PE3YIHTATOB OCBOCHUS
JTUCITUTUTHHBI « KOMITBIOTEpHBIE TEXHOJIOTHH B HAYIHBIX HCCIICOBAHUSIXY.

Tabnuya 3.1. Ilepeuenv komnonenmos OIl BO, cnocobcmayrowux 00CmudiceHuo
3aNJIAHUPOBAHHBIX PE3YIbMAMO8 0C80EHUSL OUCYUNTUHDBL

IIpenmecrByromue IHocaenyrommue
HaunmeHoBanue pea yrom AYIOTH
HIugp AUCHUIINHBI/ MOYJIH, AUCHUILINHBI/ MOYJIH,
KOMIIeTCHIIUH * -
NPaKTHKH NPAKTHKHU
Cnocobex K
HCIIOJIb30BaHUIO
UG POBBIX

TEXHOJIOTUI U METO/IOB
MoucKa,  00paboTKH,
aHalM3a, XpaHeHWUs U

MIPEJICTABICHUS
OCHOBBI CTAaTUCTUKH u
undopMaun ( IPOrpaMMHUAPOBAHUS
YK-7. oOiactu Hp p p ’
HAHOTEXHOTOMMHI - pEeNTUIIOMHAS TPaKTHKA
MHKPOCHCTEMHON

TE€XHUKH) B YCIIOBHSX
1M (pPOBON SKOHOMHKHU

U COBPEMEHHOM

KOpPIIOPAaTHUBHOU

MH(OPMAaIMOHHOM

KYJIbTYPBI

CrniocobeH OCHOBBI ~ CTaTUCTUKH U

HCIIOIL30BaTh MIPOTrPaMMUPOBAHHSI,

MHCTPYMEHTapuii Bsenenne B

popmanuzannn omonHpoOpMaTUKy, MeTOobI
OITK-5. WHKCHEPHBIX, HAy1HO- MaTeMaTHUYECKOTO

TEXHUYCCKUX 3aaad, MOJICIIMPOBAHUS

MIPUKIAIHOE

MPOTrpaMMHOE

obecrieueHue JUTS

MOJCIIMPOBAHUSA u




IIpenmecTBylomue IMocaenyromme
HauMeHoBaHHe P y y
HIudgp AUCHMUILINHBI/MOIYJIH, AUCHHUILIMHBI/ MOYJIN,
KOMIIeTEHIIUH * -
NMPAKTHKH NPAKTHKHA
MIPOCKTUPOBAHUS
00BEKTOB, CHCTEM MU
MIPOIIECCOB
Crocoben Ounenka Oe3omacHoctd | HaHorexHooruu B
CHUCTEMATU3UPOBATh M | MPOIYKIUU MEIHIAHE;
pedepupoBaTh TaHHBIC | HAHOUHIYCTPUH [IpomblnieHHAs
JTUTEpaTyphbl o TOKCUKOJIOTHS;
OHOJIOTHYECKHUX TIpoMBIUIeHHAs
CBOMCTBAxX u
MUKpPOOHOJIOTHS;
TOKCHYHOCTH
IIpuMeHeHHEe mNONMMEPOB B
HaHOMAaTepHUaJoB, 5
3aHOCHTD TH OMOMEIUIIMHCKON
IIK-3 ceeaenuss B Bl wu TCXHOJIOTHH Hu
U3BIIEKATH U3  HUX HAHOTEXHOJIOTHH,
Tpedyemyro OcHOBbI  QuTOXMMHUM U
UH(OPMALHIO; TEXHOJIOTHU
OLICHUBATH CTCIICHb (1)I/ITOHpeHapaTOB
IOTEHIINAJILHON
OITACHOCTH
HaHOMaTepHajloB  Ha
OCHOBE TAHHBIX
Hay4YHOU JIMTEPATypPhl

* - 3aTIOJIHACTCS B COOTBETCTBUH ¢ Marpuiei komrerenuuit 1 CYIT OIT BO
4. OFBEM JUCHUIIJIMHBI 1 BU/bI YYEBHOM PABOTbI

OO6mas TpyJ0EeMKOCTh JUCHUIUIMHBI «KOMITBIOTEPHBIE TEXHOJOTHHM B HayYHBIX
HCCJIEIOBAHUAX» COCTABIAET 3 3aUE€THBIX €IUHUII.

Tabauya 4.1. Buovl yuebnoii pabomui no nepuodam oceoenus OIT BO ons QOYHOH
gopmbl 06yuenus

. BCETO, Cemectp(-b1)
Buj yuyeoHoii pa6oTni o 1 5 3 1

Koumaxmmnas paboma, ax.u. 36 36

B TOM YHUCJIC:

Jlexnuu (JIK) 18 18
Jlabopatopusie padotsl (JIP)

[Tpaktrueckue/cemunapckue 3austus (C3) 18 18
CamocmosmenvHnas paboma od0yuaowuxcs, ax.u. 54 54
Konmponw (sx3amen/3auem c oyenkotl), ax.u. 18 18

OO0masi Tpy10€eMKOCTb M CUUILTHHBI arA. 108 108

3a4.e]1. 3 3




5. COJEP)KAHUE TUCHUTINHBI

Tabnuya 5.1. Codepocanue oucyuniunol (M0o0yis) no eudam yueonol pabonol

HaumenoBaHue pasjaeia

Conep:xanue pasjaena (TeMbl)

Bup yueonoii

AUCHHUILIMHBI padoThI™*
Paznen 1. Tema 1.1. KomnberoTepHbie 1 HHOOPMAITHOHHBIC
HNudopmanmonabie TEXHOJIOTMM B  HAay4HBIX  HCCJECJIOBAHMSIX.

TEXHOJIOTHH KaK [IpenmyiecTBa UCTIOIB30BAHUS KOMIIBIOTEPHBIX 1K, TIP
WHCTPYMEHT HAYYHBIX texHosoruil.  [IpumMeHeHHEe  KOMIBIOTEPHBIX ’
UCCIIeI0BaHU I TEXHOJIOTMI Ha OCHOBHBIX JTamax Hay4YHOIO
HCCIIeIOBaHMSI.
Paznen 2. Tema 2.1. IlpumMeHeHHE METOIOB NPHUKJIAJIHOU
lIpeacraBieHne HAyYHOH |cTATUCTUKM B HAYYHBIX  HCCIIEOBAHMSX.
uHdOpMAIH [ToHsATHE HYJIEBOM TUIIOTESHL.
OdopmieHne pe3yIbTaTOB HAYYHOH U y4eOHO-
METOJINYECKOM PabOTHI.
PaGora ¢ mporpammamu Excel, Statistica, JIK, TIP
Power Point. O6paboTka U BU3yaIn3aIHsI
HAyYHBIX JAHHBIX.
Onucanue METOJIaMU CTaTHCTUKH c
npuMeHeHneM nporpamMm Excel m  Statistica
CBOMX MaTepUajOB  HCCIEIOBaHUM.
Paznen 3. Tema 3.1. MaTepuas COOCTBEHHBIX HAOIOACHUI
Nudopmanronusie u ux aHanu3 B cpene Excel ¢ mpumeneHuem
TEXHOJIOTUHU B 63.30BI>IX METOOOB CTATUCTHUKH.
o0pa3oBaHMH. Pa6ora B cpeme Excel. Co3manme cxem u
Ba30BbIe METOIBI JUarpaMm ¢ MOMOIIbI0 HHCTpyMEHTa SmartArt u
CTATHCTHIECKOTO npe3entanuii B Power Point. JIK. TIP
ananmsa B cpene Excel. ’
NHTtepHer kak
UHCTPYMEHT
METOTNYECKOM
MOJIEP>KKH y4eOHOTO
nporecca
Paznen 4. Cucrema Tewma 4.1. IIporpammubrii maket Maple.
KOMITbIOTEpHOM anreOpsl | Bo3aMoxkHOCTH. 3amuch MaTEMaTHYECKUX
Maple B Hay4HBIX ¢dopmyi. 3agaun, pemaemMble B HAyUHbIX JIK, ITP
MCCIIETIOBAHUSIX HCCTIEIOBAHUSX.
Paznen 5. buomerpus kak JIK, ITP

HayKa: HCTOpHS, LEIH,
metoael.  WHbopmanus,
UH(POPMAaLMOHHbIE
CUCTEMBI,
UH(POPMaIMOHHbIE
TEXHOJIOTHUH

Tema 5.1. buoMeTpus Kak HayKa: UCTOPHS,
LI€JIA, METOJIBI.

CerteBble MH()OPMAITMOHHBIE TEXHOJIOTUU U
HuTepHer.

3auemM HaM Hy)KHa OMOMETPHS U YTO JAeT
pabora B MHTEpHETE.

TexHonorus noucka uHGOPMALUHU B
Nurtepuere. O6pa3oBaTeIbHBIC U HAYYHBIC

pecypcBl.
HHTtepHera.




HaumeHoBaHue pa3jaesa
JTUCIHUILINHBI

Conep:xanue paszjaena (TeMbl)

Buna yueonoii
padoThI™

Pabora B MHTEpHETE C 1IE€TBIO TIOMCKA MTOCOOUI
1no OWOMETpPUM U TPOrpaMM CTATUCTUUYECKOU
00pabOTKHU JaHHBIX.

Pazgen 6. Onucanue u
CpaBHEHHE BBIOOPOK,
OIIEHKA JOCTOBEPHOCTHU
CTaTUCTHYECKUX
rokazareJeit

Tema 6.1. Tunbsl BBIOOPOK M HMX OIHCAHUE
METOAAMU CTaTUCTUKU.

Tunsl  pacnpenenenuii.  CraTucTHuecKue
[OKa3aTeld, OMNMCHIBAIOIME BBIOOPKU  C
HOPMAJIBHBIM PaCIIPEIEICHUEM.
IIpoBencHue IPYIIIUPOBKU

HOCTpOGHI/Ie BapUAlIHOHHLBIX PSAAOB U KPUBBIX,

JIAHHBIX.

OIIMCBhIBAOIIHUX pacrnpeacicHuc. Pacuer

IoKa3aTeJje. Ornenka

NAHHOU

CTaTUCTHYCCKHX

INpUHAIJICKHOCTH BapuaHT K

reHepajJbHOU

COBOKYITHOCTH.

[TocTpoeHne BapUalMOHHBIX KpPUBBIX,
YacTOTHBIX TaOnuIl. Pacder crarucTuueckux
MOKa3aTeNel Ha KaIbKYJISITOPE U C IPUMEHEHUEM
Excel.

JIK, ITP

Paznen 7.
WNnpopmannonsusie
TEXHOJIOTHH KaK
WHCTPYMEHT HAYYHBIX
HUCCIEeIOBAaHUN

7.1.
HOpPMAJIbHOE pAacIIpe/ieiecHue U IPUMEHEHHE

Tema AHamn3  JaHHBIX, HWMCIOIINX

HapaMCTquGCKHX METOAOB CTATUCTUKMU.
Metoapl aHanmM3a W CpaBHEHUS BBIOOPOK C
HOPMaJIbHBIM PaCIpeICICHUEM.

AHanu3 NpUMEpPOB C JAHHBIMH, HMEIOLIUMU
pa3HbId THUI pacOpeneieHus. AHalu3 THIA
pacmpeseneHus Mo MarepuaiaM COOCTBEHHBIX
HCCIeIOBaHUM

Pacuerni K03 (HULIHEHTOB KOppEALNH,
perpeccpm, BBIABJIICHUC  BJIIMAHUSA (1)aKTOp0B,
CpaBHEHHE BHIOOPOK C MPUMEHEHHEM KPUTEPHEB
®umepa u CTbIOJIEHTa

JIK, TIP

Pa3zpnen 8. [IpencraBnenue
Hay4yHOU MH(pOpManuu

Tema 8.1. BwiOopku ¢
pacnpeziesieHueM.

HEHOpPMaJIbHBIM
Hemnapamerpuueckune
KpUTEPUU UX IOCTOMHCTBA U HEAOCTATKH.
Kpurepun
METOJI0B

Henap AMCTPHUYICCKUC MCTO/JBI.
IIPUMCHCHUSA n JOCTOMHCTBA
HenapaMeTquecxoﬁ CTaTUCTHKH.

JIK, TIP

* - 3anonnsiercs Tonbko 1o QUHOWM dopme obyuenus: JIK — nexyuu;, JIP — nabopamopuvie pabomwr, C3 —

CEMUHAPCKUE 3aHAMUA.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

JUCHHUIIJINHBI

Tabnuya 6.1. MamepuanvHo-mexuuyeckoe obecneyerue OUCYUNIUHbL

Tun aynuropuu

OcHamenue ayiuropuu

Cneunajan3upoBaHHoe
yueOHOe/1a0opaTopHoe
obopynosanue, [1O u
MaTepHaJIbI J1JI51 0CBOEHHUS
AUCHUILIHHBI
(mpu HEOOXOUMOCTH )

Jleximonuas

YueOHast ayIUTOpUs ISt
MPOBEJCHUS 3aHATHI JIEKIMOHHOTO
THUIA, KOMIIBIOTEPHBIN Kiacc Ne 622.

Kommekt cnennain3upoBaHHOM
MeOeNu; TEXHUYECKUE CPE/ICTBA:
20 KOMIIBIOTEPU3UPOBAHHBIX
pabounx Mect: MoHobok Lenovo
IdeaCentre 19.5" HD+Cel
J1800/4Gb/500Gb/DVDRW/DOS/
kb/m/aepnbrit 1600x900 (19 mit.),
Mono6iiok Lenovo IdeaCentre 23"
C560  (57331093) i3-4160T
(3.1IT1,)/4G/1Tb/DVD-
SMulti/23FHD91920x1080)/NV
800M 2G/Wi-Fi/cam/White
(lmr.). OOecnedyeH BBIXOA B
WHTEPHET.

CemMuHapckas

VYyebHast ayIuTopus IS
MPOBEJCHUS 3aHATHI JIEKIMOHHOIO
THUIIA, KOMIIBIOTEPHBIN Kitacc Ne 622.

KoMIutekT cnenuanu3upoBaHHOU
MeOenu; TeXHUYECKUEe CpelcTBa:
20 KOMITHIOTEPU3UPOBAHHBIX
pabouux MecT: MoHoO6s0K Lenovo
IdeaCentre 19.5" HD+Cel
J1800/4Gb/500Gb/DVDRW/DOS/
kb/m/gepnsbrit 1600x900 (19 mit.),
Mono610k Lenovo IdeaCentre 23"
C560  (57331093) 13-4160T
(3.1IT1,)/4G/1Tb/DVD-
SMulti/23FHD91920x1080)/NV
800M 2G/Wi-Fi/cam/White
(lmr.). OOGecnedeH BbBIXOA B
UHTEpHET.

[IpaxkTnueckue
3aHATUA

YyeOHast ayIuTOpus JUIst
MPOBEJCHUS 3aHATHI JIEKIMOHHOIO
THUIIA, KOMIIBIOTEPHBIN Kitacc Ne 622.

KoMruiekT crnennaniu3upoBaHHOMN
Me0enn; TEeXHHYECKHE CpEeCTBa:
20 KOMIIBIOTEPU3UPOBAHHBIX
pabounx mect: Mono6s0k Lenovo
IdeaCentre 19.5" HD+Cel
J1800/4Gb/500Gb/DVDRW/DOS/
kb/m/gepnsbrii 1600x900 (19 mit.),
Momno6mox Lenovo IdeaCentre 23"
C560  (57331093) 13-4160T
(3.1TT,)/4G/1Tb/DVD-
SMulti/23FHD91920x1080)/NV
800M 2G/Wi-Fi/cam/White




Cneunajan3upoBaHHoOe
yueOHOe/1adopaTopHoOe
obopynosanue, [10O u
MAaTepHaJIbl /151 0CBOEHHS
AUCHUILTHHBI
(mpu HEOOXOUMOCTH)
(lmT.). OGOGecreuyeH BBIXOJ B

WHTEpHET.

Tun ayauropun OcHamenue ayiuropuu

Kommnekr cnenuanu3supoBaHHOU
MeOenu; TEXHUYECKUE CPEeICTBA:
MybTUMEIUIHBINA TPOEKTOP
Everycom

Hoytoyk Lenovo Thinkpad L530
Intel Core i3-
2370M_2.4GHz/DDR3 4 GB,
lmr

OOecnieueH BBIXO/ B MHTEPHET.
Kommekt npe3enrarui.
Windows XP, Microsoft Office
2007, Microsoft Security
Essentials

Aynutopus Ne 636 nis
CaMOCTOSITEIILHOM PabOTHI
00ydJaronuxcs, OCHaIlleHHAS
KOMILIEKTOM CIEIIHaT3HPOBAHHOM
MeOenu ¥ KOMITBIOTEPOM C
noctynom B DUOC.

Aynuropus 1is
CaMOCTOSITEIbHOM
paboThl

7. YYEBHO-METOANYECKOE n NHOOPMAIIMOHHOE
OBECIIEYEHUME JUCIUIIJINHBI

OcHosHnas tumepamypa:

1. KommnbroTepHasi reoMeTpusi U F€OMETPUYECKOE MOJIETUPOBAaHME: JabOpaTOpHbIE
pabotel [Tekct/anekTpoHHbIl pecype| : Yuebnoe nmocodue / M.H. I'eBopksa [u ap.]. -
DneKkTpoHHBIE TEKCTOBBIE JaHHbIe. - M. : U3n-Bo PY/IH, 2018. - 119 c. : un. - ISBN 978-
5-209-08879-0 : 193.99.
http://lib.rudn.ru/MegaPro/UserEntry? Action=Rudn FindDoc&id=464157&idb=0

2. Jlexnuu m MeToAMYECKHE MaTepuaibl o Kypcy «KoMmMmbploTepHbIe TEXHOJIOTHH B
HAYYHBIX HCCIIEI0BaHMIX» hitp://esystem.rudn.ru/course/view.php?id=8893

Jlonornumenvrasa rumepamypa:

1. KomnbloTepHble TEXHOJIOTMM B Hayke M Mpou3BoJcTBe [TeKcT/3meKTpoHHBIN
pecype] : VYueOHO-mMeTonuueckuii kommiekc / P.B. JlyOpoBckuii. - DneKTpOHHBIE
TeKcToBbIe AaHHEIC. - M. : U3n-Bo PYJIH, 2013. - 126 c. - ISBN 978-5-209-05007-0 :
195.56.
http://lib.rudn.ru/MegaPro/UserEntry? Action=Rudn_FindDoc&id=403270&idb=0

Pecypcwr ungpopmayuonno-menexommynukayuonnoi cemu « Mnmepnemy:

1. ObC PYJIH u croponnue OBC, K KOTOPBIM CTYIAEHTbl YHHBEPCUTETA MUMEIOT
JIOCTYTI HA OCHOBAHUH 3aKJIFOYEHHBIX JOTOBOPOB:

- DnektpoHHo-OumOimoreunas  cuctema PYJIH -  OBC  PY]JH
http://lib.rudn.ru/MegaPro/Web



http://lib.rudn.ru/MegaPro/UserEntry?Action=Rudn_FindDoc&id=464157&idb=0
http://esystem.rudn.ru/course/view.php?id=8893
http://lib.rudn.ru/MegaPro/UserEntry?Action=Rudn_FindDoc&id=403270&idb=0
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcureTckas oudimoreka orain» http://www.biblioclub.ru
- OBC Opaiir http://www.biblio-online.ru

- OBC «KoncynpTant cTyaeHTa» Www.studentlibrary.ru

- OBC «Jlanp» http://e.lanbook.com/

- OBC «Tpounkuii MOCT»

2. ba3pl JaHHBIX U IIOMCKOBBIE CUCTEMBIL:

- DJICKTPOHHBIA (POHJ TPABOBOM W HOPMATHBHO-TEXHUYECKOM JTOKyMEHTAIlUU
http://docs.cntd.ru/

- mouckoBas cucrema Slunekc https://www.yandex.ru/

- mouckoBas cuctema Google https://www.google.ru/

-pedeparuBHas 0a3a JTAHHBIX SCOPUS
http://www.elsevierscience.ru/products/scopus/

-  @epaepalbHbBIA  MHCTUTYT  OpOMbIIUIEHHON  cobctBeHHOCTH — (DUIIC)
https://new.fips.ru

Yuebno-memoouueckue  mamepuanvt 01 CAMOCMOSAMENbHOU  pabomuvl

00YyUAOWUXCS NPU 0CBOEHUU OUCYUNTUHBL/MOOYAA™ "
* - Bce yueOHO-METOAMYECKHE MaTephalibl AJsl CaMOCTOSTEIbHOW pPadOThl 0O0ydYarommxcs
pa3MeNIaTcs B COOTBETCTBUM C IEHCTBYIONIUM MOPSIIKOM Ha ctpanulie nucuuruinHsl B TYHUC!

[Ipn nmpoBeneHUN 3aHATHI U OpraHU3aldy CaMOCTOATENbHON pabOThl CTYAECHTOB
UCTOJIb3YIOTCS TPAJULIMOHHBIE TEXHOJIOIHH COOOIIAI0NEero o0yueHus, mpearnoiaratonme
nepegadyy  uHbopMamuM B TOTOBOM  BHJIE, dopmupoBaHre  yueOHBIX
yMEHUM 10 00pasiry.

TpeboBanus k pedeparam
1. Tlpu BemmonHeHun pedepaTa JAOHKHO OBITH UCIOJIb30BaHO HEe MeHee 20 MCTOYHUKOB

JUTEPATYpHI.
2. Pedepar nomxkeH ObITh XOpo110 0ThopMaTHpOBaH B cieayromeM popmare: mpudt 14,
Times New Roman.
3. Pedepar nomkeH coaepkath CBEICHHUS U3 OPUTMHAIBHBIX HICTOYHHUKOB, 8 HE COCTABJICH
U3 CCHUIOK U pedepaToB, NO3aMMCTBOBaHHBIX U3 MIHTEpHETA.
O6beMm pedepara 10oJKeH ObITH HE MeHee 15 cTpanul u He Gonee 25.
Bce wactu pedepara, cocTaBieHHbIE 0 TUTEPATYPHBIM UCTOYHUKAM, JOJDKHBI OBITH
JIOTHYECKHU CBSA3aHBI 1 00bEeTUHEHBI €UHON TEMOM.
6. Pedepar nomkeH ObITh XOPOIIO CTPYKTYPUPOBAH, pa3OUT HA TEMAaTHUYECKHUE pa3/iebl.
7. Ilpesenrtanus nms 3alIUTHl pedepaT TOKHBI ObITh BHIMOJIHEHHI B IporpamMme Power
Point u conepxath He MeHee 15 cnaiiios,

o s

B pamkax mpakTHYeCKHX 3aHATHUH peaJu3yeTcs B3aMMOOOyUEHHE CIIyliaTesei
Kypca - UHTEPaKTUBHOE 00y4yeHHe, B (hopMe B3aUMOKOHTPOJISI CAMOCTOATEIBHON pabOTHI,
COBMECTHOTO PEUICHHE CUTYAI[MOHHBIX 3a]la4, COBMECTHON pa3paboTKa CXEeM CIIOKHBIX
MIPOIIECCOB, OOCYKICHUS TTPOOJIEMHBIX BOIIPOCOB.

CamocrosiTenpHas paboTa CTYOSHTOB BKJIIOYA€T M3yYeHHE OCHOBHOM U
JIOTIOJTHUTENIHOW JTUTepaTyphl MO JAaHHOW IMCUMIIIMHE, MOATOTOBKA BBICTYIUICHUH Ha
CEeMHHAapaX, MOJArOTOBKAa TBOPYECKMX pabOT TO BOMpocaM HMMYHOOHMOIOTHYECKHX
npenaparoB, Ux o(opMmieHHE B BHJE NPE3CHTAIlMi, a Takke IMOATOTOBKAa M 3aIlIuTa
JIOKJIa/1a TIO OJTHOM M3 MpeAaraéMbIX TEM.


http://www.biblioclub.ru/
http://www.biblio-online.ru/
http://www.studentlibrary.ru/
http://e.lanbook.com/
http://docs.cntd.ru/
https://www.yandex.ru/
https://www.google.ru/
http://www.elsevierscience.ru/products/scopus/
https://new.fips.ru/

8. OILIEHOYHBIE MATEPHAJIBI U BAJUIbHO-PEUTHHIOBAS
CUCTEMA ONEHUBAHUWA YPOBHA CO®OPMUPOBAHHOCTH
KOMIIETEHIMH 110 JUCHHUIIJIMHE

OreHoOYHBIE MaTepuaabl U O0aUTbHO-PEUTUHIOBass CHCTEMa OIICHUBAHMS YPOBHS
c(hOpMUPOBAHHOCTH KOMIIETCHIIMK (YacTH KOMIIETCHIIMH) 1O HWTOraM OCBOCHHS
JACIUIIMHBI « KOMITBIOTEpHBIE TEXHOJIOTHH B HAYYHBIX UCCIEAOBAHUSIX) MPEACTABICHBI
B [Ipunoxxennu k HacTosmel Pabodeit mporpaMme AUCITUTIIMHBL.

PASPABOTYUKMU:

Accucrent UBXTH, k.0.H. Ke3umana Ilapgs
K.1.H. Iémun AuToH MuxaitjioBu4

PYKOBOJMUTEJIb OVYII:

JAupexkrop UBXTH, npodeccop a.x.H. AM. CrannmeBckuii

PYKOBOJIMUTEJIb OII BO:

Jupexrop UBXTH, npogeccop a.x.H. AM. CrannmeBckuii




PI'AOY BO «Poccuiicknil yHUBEPCHTET APYKObI HAPOAOB)
NHcTUTYT OMOXUMHUYeCKOH TexHoJI0ruu U HaHoTexHoJoruu (MUBXTH)

®OH/I OLIEHOYHbLIX CPEJICTB

MO YYEBHOM JUCIUATIJINHE

((KOMHI:I-OTGDHBIC TCXHOJIOTHMH B HAYYHBIX MCCJIICIOBAHUAXY

(HaMMEHOBAaHUE TUCITUTUINHBI)

28.04.01 — «HaHOTEXHOJOTUH U MUKPOCUCTEMHAS TEXHUKA))

(KO,Z[ 1 HAaMMCHOBAHUEC HAIlpaBJICHUSA HOZ[FOTOBKI/I)

«MHHOBAIIMOHHBIC TEXHOJOTUHU ¥ HAHOTECXHOJIOTUU B MEJIUIIMHE, d)aDMaI_IGBTI/IKe )41

OMOTEXHOJIOTHI

(HanMeHOBaHUE IPOQUIIS ITOITOTOBKH)

Marwuctp

KBanndukanus (cTerneHp) BITYCKHUKA



3AJAHUE K TIPAKTUYECKHUM 3AHATUAM
(aucnuninaa « KoMnblOTepHbIe TEXHOJIOTHH B HAYYHBIX HCCJIEI0BAHUIX))

HpaKTI/I‘leCKOC 3aHATHE

PABOTA C TABJIMYHBIM ITPOLECCOPOM EXCEL

Yka3aHus K BHINOJTHEHUIO NMPAKTUYCCKUX 3agaHuH

ILeab padoThl: 3HAaKOMCTBO ¢ TaOIMYHBIM rporieccopoM MS Excel, monyyenne HaBbIKOB
UCIIOJIb30BAaHUS TIPOrPAMMBI U1l aBTOMATH3alMHU 3JIEMEHTAPHBIX BBIYMCICHUH, a TaKKe IS
pelICHUs 3a/1a4 U3 Pa3JIMYHbIX Pa3aciiOB BBICIICH MaTeMaTHKH.

IlocranoBKa 3aga4yM: BBIIOJIHUTH
ucnosn3ys nporpammy MS Excel.

npeajiaracMboi€  HMHAUBUAYAJIBHBIC  3aJaHusd,

HNupuBuayajibHble 3a1aHus:

Boi6bupatorcs no BapuantaMm, Homep BapuaHTa (HB) — mopsakoBblii Homep B crimcke
rpynmnsl. Koy x BeiOopy 3ajnanuii ykazan B Tabmune 1. 3agaHus HaxonaTcsi B yuyeOHOM
nocobuu [1] u B [Ipunoxxenun 1. BeimonHsroTCs Bce 3a1aHus.

Odopmienue:
PaboTa BBITIONHACTCS B OTE/IbHON KHUTE EXCel, kaxmoe 3a1aHie Ha HOBOM JIUCTE.

Tabmauua 1
NunuBuayanbHbIe 3aTaHMs

Homepa 3apanuni

Tema
1. ITocTpoenue rpaduKoB.
2. Jluneiinas anrebpa:
3. PenieHnie HEJIMHEVHBIX YPABHEHUH.
4. JIuneitHoe NporpaMMHpOBaHUE.
5. AnnpokcuMaIysi ¥ MHTEpPHOJISIHs

[Ipunoxenue 1, 3ananue b, Bapnant HB
[Tpunoxenue 1, 3ananue B, Bapuant HB
[Ipunoxenue 1, 3ananue A, sapuant HB

BapI/IaHTbI HHAUBUAYAJTBbHBIX 3agaHui

A. Pemuts 3a1a4y JMHEHHOTO IPOTPaMMHUPOBAHUS:

1. f(X) = 4x1 + 5x2 — max
X1+ X2 = 3
X1£3
X2 < 4
Xj>0,j=1,2.

2. f(X) = x1 + 4x2 —> max
X1+ X = 4
X1 < 6
X2§7
x> 0,j=12

3. f(X) = 4x1 + 5x2 — min
3X1+5x2 < 2
X1 — 5% < 7
Xj > 0,j=1,.2.

4. f(X) = 4x1 + 5x2 — max
- 2X1 + 3%2 <3
22X+ X Z 7

5. f(X) = X1 + 5x2 — min
3X1+X22 2
X1 +Xx <3

6. f(X) = x1 + 7X2 — max
X1—Xo < 7
X173X2 S 3

! BRojt aHHBIX BHIMOJIHUTS TI0 CIIEAYIOIEMY aITOpUTMY: 1) MpeuIoKeHHbIe 3HaUYEHNS HAOPaTh B TEKCTOBOM
¢aiine (c pacumperuem TXT) B 1Ba cTonOuKa yepe3 nmpobei; 2) UMIOPTUPOBaTh naHHbie B EXCel u3 TekcToBOro
(hatina.



Xj > 0,j=1.2. X2 <2 Xj >0,j=1,.2.
Xj > O,J = 1,2
7.f(X) = 2x1 +5x2 — max | 8. f(X) = 2xy + 3x2 — max 9. f(X) = 7x1 + 5x2 — max
X1+ X2 = 2 SBxi+2x2 <1 X1+ X2 = 2
x1< 3 X1—-2X2 < 2 x1< 3
X2 < 4 Xj > 0,j=1,2. X2 < 4
Xj>0,j=1,2. Xj > 0,j=1,.2.
b. Pemiuts cuctemsl TuHeHHbIX ypaBHeHUN AX=B, A3X=B, rue
1. 2. 3.
9 5 4 7 0 9 5 3 8 3 1 4 2 3
4 6 8 7 6 4 6 7 4 1 8
Als g 7 63l |Maas 3P Ba AT D0 3B
1 2 6 8
5 6 8 7 7 4 8 3 7 2 7
3 7 3 2
4, 5. 6.
2 3 5 2 3 9 6 3 8 3 2 4 7 4 2
5 2 7 5 2 4 6 7 4 1 4 1 6 2 0
A= , B= A= ,B= A= ,B=
4 2 1 7 3 2 3 5 3 4 8 3 6 7 3
7 5 41 2 4 8 3 7 2 6 3 5 7 1
7. 8. 9.
3 3 45 1 2 1 5 2 1 7 6 2 7 3
2 6 46 4 52 2 6 3 4 9 5 5 2
A= , B= A= , B= A= . B=
3 455 0 2 21 2 0 2 3 49 0
1 9 3 6 3 1 3 31 2 1 56 9 2
B. Pemints HeIMHENHBIE YPaBHEHUS
1. 2. 3.
a) x3+1,3x%-4,7=0, a) x3+0,18x%-2,1=0, a) x3+3,1x-9,4=0, 6) lg (x-
6) (x-1)?=0,5¢* 0) 1/x=2Inx 2)=1-x%/3
4, 5. 6.
a) x3+6,3x-12=0 , a) x3+0.59x% -8.1=0, a) x3+1,6x—7,2 =0,
6) In (x-1)= 4-x 6) tg(x) = x b) x? = ctg (n/3 x)
7. 8. 9.
a)x3+5.8x—-23=0, a)x®-5x+0.1=0, a) x3+6,3x-12=0,
6)2-X=tgx 6 x%—sin 5x =0 6) In (x-1)= 4-x




3AJAHUE K TIPAKTUYECKHUM 3AHATUAM
(aucnuninHa « KoMnblOTepHbIe TEXHOJIOTHH B HAYYHBIX HCCJIEJ0BAHUIX))

IIpakTHyeckoe 3ansATHE
OCHOBBI PABOTBHBI B TAKETE MAPLE
Yka3aHus K BbINOJHEHUIO NPAKTUYECKUX 3a1aHUI

Heanb paGoThl: 3HAKOMCTBO C MakeTOM MpUKIaaHbIX nmporpaMmMm MAPLE, monyuenue
HABBIKOB HCIIOJIb30BaHUS NPOrpamMMbl JUIsl aBTOMATHU3AalMM 3JEMEHTAPHBIX BBIYMCICHUH, a
TaKKe JJIs pEeLIeHUs 3a7a4 U3 Pa3IMYHbIX Pa3/ieloB BhICIIEH MaTEMAaTUKH.

ITocTanoBka 3aJauyM: BHIIOJHUTH MpeAJiaraeéMble HWHIUBUIYyaJIbHbIC
UCIIOJIB3YS MaKeT NpuKiIaaHbIx nporpamm MAPLE.

NuauBuayaibHble 3a1aHU:

Bribuparores o Bapuanram, Homep Bapuanta (HB) — mopsakoBeiii HOMEp B CHUCKE
rpymmbl. Kimrou K BbIOOpY 3amaHuii ykazaH B TaOmwmime 1. 3amaHus HaxXomsaTcs B y4eOHOM
nocobuu [1] u B [Ipunoxxenun 1. BeimonHsoTCs Bce 3a1aHus.

3aJaHusd,

Tabmuma 1

WnnuBuayanbHble 3a0aHMs

Homepa 3agannii
[punoxenne 2 (cm. daiin I[pun 2.doc),
Bapuant HB
[Ipunoxenue 1, 3ananue b, Bapuant HB
[Tpunoxenue 1, 3aganue B, Bapuant HB
[Ipunoxenue 1, 3ananue A, sapuant HB
[1]: Pasmen I. Ilpenensi, 3amanuss 8. HB —
13.HB
[1]: Paznmen Il. AuddepenunpoBanue,
- 3aganns 6.HB — 8.HB, 18.HB;

Tema
1. ITocTpoenue rpaduKoB.

2. Jluneiinas anrebpa:

3. PenieHne HeMMHENHBIX YpaBHEHUM.
4. JIuneiiHOe NporpaMMHUpPOBaHUE.
5. IIpenensr.

6. IIpousBoiHbIC
- QyHKIIMH OTHOM IEPEMEHHOM
7. IHTETpaIbL:

- OJJHOKpAaTHBIE - [1]: Pazgen IV. MurerpupoBanue, 3a1aHus
2.HB - 4HB; 14.HB (mns mnociemaHero
nocTpoiite rpaguk);

- KpaTHbIE - [1]: Pasgen VII. KpaTHble wuHTErpassbl,
3amanns 2.HB, 6.HB (ana mocneanero
nocTpoiire rpaduk);

8. Pamer [1]: Pasnen VI. Psanapl, 3ananus 1.HB — 4.HB
9. IuddepenunanbHble ypaBHEHUS [1]:  Pazmen V. [luddepenuuanbubie

ypaBHeHus, 3azanus 1.HB, 2.HB, 4.HB,
13.HB

BapuaHThl HHAUBUAYAIBHBIX 3aIaHUN

A. Pemmts 3a1a4y JIMHEHHOTO IPOTPaMMHUPOBAHUS:

1. f(X) = 4x1 + 5x2 — max
X1+ X2 = 3
X1§3
X2 < 4
Xj > 0,j=12.

2.f(X) = x1 + 4x2 —> max
X1+ X = 4
X1 < 6
X2 < 7
Xj>0,j=1,2.

3. f(X) = 4x1 + 5x2 — min
3xy +5x; < 2
X1—5% < 7
Xj > 0,j=1,.2.

4. f(X) = 4x1 + 5x2 — max
-2+ 3% < 3
2X1+ X2 < 7

5. f(X) = x1 + 5x2 — min
X1+ X = 2
X1 +x <3

6. f(X) = x¢ + 7x2 = max
X1—X2 < 7
X1—3% < 3




Xj > 0,j=1.2. X2 <2 Xj >0,j=1,.2.
Xj > O,J = 1,2
7.f(X) = 2x1 +5x2 — max | 8. f(X) = 2xy + 3x2 — max 9. f(X) = 7x1 + 5x2 — max
X1+ X2 = 2 SBxi+2x2 <1 X1+ X2 = 2
x1< 3 X1—-2X2 < 2 x1< 3
X2 < 4 Xj > 0,j=1,2. X2 < 4
Xj>0,j=1,2. Xj > 0,j=1,.2.
b. Pemiuts cuctemsl TuHeHHbIX ypaBHeHUN AX=B, A3X=B, rue
1. 2. 3.
9 5 4 7 0 9 5 3 8 3 1 4 2 3
4 6 8 7 6 4 6 7 4 1 8
Als g 7 63 Al 35 3P4 A4 4 5 31Be),
1 2 6 8
5 6 8 7 7 4 8 3 7 2 7
3 7 3 2
4, 5. 6.
2 3 5 2 3 9 6 3 8 3 2 4 7 4 2
5 2 7 5 2 4 6 7 4 1 4 1 6 2 0
A= , B= A= , B= A= , B=
4 2 1 7 3 2 3 5 3 4 8 3 6 7 3
7 5 41 2 4 8 3 7 2 6 3 5 7 1
7. 8. 9.
3 3 45 1 2 1 5 2 1 7 6 2 7 3
2 6 46 4 52 2 6 3 4 9 5 5 2
A= , B= A= , B= A= . B=
3 455 0 2 21 2 0 2 3 49 0
1 9 3 6 3 1 3 31 2 1 56 9 2
B. Pemints HeIMHENHBIE YPaBHEHUS
1. 2. 3.
a) x3+1,3x%-4,7=0, a) x3+0,18x%-2,1=0, a) x3+3,1x-9,4=0, 6) lg (x-
6) (x-1)?=0,5¢* 0) 1/x=2Inx 2)=1-x%/3
4, 5. 6.
a) x3+6,3x-12=0 , a) x3+0.59x% -8.1=0, a) x3+1,6x—7,2 =0,
6) In (x-1)= 4-x 6) tg(x) = x b) x? = ctg (n/3 x)
7. 8. 9.
a)x3+5.8x—-23=0, a)x®-5x+0.1=0, a) x3+6,3x-12=0,
6)2-X=tgx 6 x%—sin 5x =0 6) In (x-1)= 4-x




