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AHHOTALUS K JUCLIUILINHE

Ha3zeanue oucyunnumnst

Mamemamuueckan oopadbomka IKcnepumenma

Hanpaenenue (cneyuanvnocmy)
n0020MoeKu

24.05.01 TlpoextupoBaHue, TPOU3BOJACTBO M SKCILUIyaTallds pakeT u
PAKETHO-KOCMUYECKHUX KOMIUIEKCOB

Hanpasnennocmso
(npogpunv/npozpamma/cneyuan
uzayus)

PakeTHO-KOCMHUYECKHE KOMIIO3UTHEIC KOHCTPYKI U

Mecmo oucuyunnunot

Oo6s13aTenbHas yacth biioka 1. JlucuuminHbl (MOTYIHN)

Tpyooemkocmo (3.e. / uacwt)

3 3.e./ 108 yacos

ILlenv uzyuenusn oucuyuniunst

Ienpto  ocBOeHMsSI  TUCUMIUIMHBI  sBIseTcss  (opMupoBaHue y
o0yyYaromuxcs 3HAaHUH METOAMYECKHX OCHOB IUIAHUPOBAHUS HATYPHBIX
U BBIYUCIIUTENIBHBIX JKCIEPUMEHTOB, O0pabOTKU UX PEe3yJIbTaTOB JUIs
MOJyYeHHS HAyYHO-00OCHOBAHHBIX U JOCTOBEPHBIX BHIBOJIOB.

Komnemenyuu, ¢opmupyemsie

OIIK-7. CrnocoOeH KpPUTHYECKH © CHUCTEMHO aHaJU3HpPOBATh
6 pesyremame  OC60CHUR | nocTyHKEHUS PAKETOCTPOSHHMS W KOCMOHABTHKH, CIOCOOBI  HMX
oucyun s PUMEHEHHsI B TIPO()eCCHOHATBHOM KOHTEKCTE.
Cooeprcanue oucyunaunet | Beenenne. OCHOBHBIC TOHSATHS M KIacCH(pHUKALUs 3a7ad aHaIM3a

(ocnoenwie pazoenvt u memoi)

JaHHBIX ¥ MOJEIMpPOBaHUA. MaTemMaTuueckoe MOJIEIMpPOBaHUE U
BBIYMCIIMTENIBHBIN dKCIIEpUMEHT. [IpuKiaiHbe mporpaMMHbIE€ IPOLYKTHI
JUIs  MaTeMaTH4ecKoil  oOpaboTKM  pe3yslbTaToOB  HKCHEPUMEHTOB.
CriocoObl  pUONMKEHHBIX  BBIUMCIECHUH. @DOpMyIIbI  YHCICHHOM
annpoxkcumanuu. Ilogbop ¢opmyn 1o AaHHBIM OIBITa [0 METOIY
HauMEHBIINX KBaApaToB. OCHOBHBIE NMPUHIUIBI IOCTPOEHUS AUATPAMM
noxobuss u obnactu UX npuMeHeHus. IlnaHupoBaHMe >KCIEpUMEHTA.
@DaKTOpHBIA AKCHEpUMEHT. [IprMeHeHne MaTeMaTH4ecKoi 00paboTKH

PE3YyJIbTATOB OKCIICPUMCHTOB I aHaJIn3a ,Z[OCTI/DKGHI/Iﬁ
PaKETOCTPOCHUSA U KOCMOHABTHUKHU.
Dopma npomescymounoil | 3ayer

ammecmauuu




1. Heau u 3a7a4u AUCHUNIHHBI:

Lenabo ocCBOeHMS AMCHUIUIMHBI sBiISeTCS (opMmupoBaHHME Yy OOyyaroUIMXcs 3HAHHM
METOJIMYECKUX OCHOB IUIAHUPOBAHUS HATYPHBIX U BBIYUCIUTEIBHBIX SKCIIEPUMEHTOB, 00pabOTKH HX
PE3yJIbTATOB AJIsl OTYyUYEHHUsS] HAyYHO-OOOCHOBAHHBIX U JIOCTOBEPHBIX BHIBOJIOB.

3agaum TUCUMILINHEIL:

- W3y4YUTh OCHOBHBIC TIOHATHS W KJIacCH(DHKAIMIO 3a/ady aHallM3a XapaKTEPUCTUK IMPOHU3BOJCTBA
JIeTaJIe M Y3JI0B PaKeT;

- W3YYUTh OCHOBHBIE IMOHSATUS MOJEIHUPOBAHUS MPOIECCA PAKETOCTPOCHNS,

- U3yYUTh OCHOBHBIC MOHATHS TUIAHUPOBAHUS SKCIICPUMEHTOB B 00JIaCTH PaKETOCTPOCHUS;

- MOJIYYUTh ONBIT MATEMATHYECKOTO MOJICITUPOBAHUS U BRIUUCIUTEILHOTO SKCIIEPUMEHTA;

- TIOJIyYUTh HABBIKM TPUMEHEHHUS NPUKIAIHBIX MPOTPAMMHBIX MHPOIYKTOB IJisi MaTeMaTHYECKON
00paboTKH Pe3yIbTaTOB YKCIIEPHUMEHTOB;

- MOJYYWUTh HaBBIKM KCIOJB30BAaHHUS METOJIOB NMPHUOIMKCHHBIX BBIUYMCICHUN U (HOPMYJT YUCICHHOMN
arnMpOKCUMAIIUH.

2. Ilnanupyemble pe3yabTaThl 00y4eHHUs
B pesynbrare 0cBOSHUS AUCHUILIMHBI Y 00yYal0MIerocs T0JKHBI ObITE CYOPMUPOBAHBI

3H3HI/IH, npnoﬁpeTaeMble B X0/1€¢ OCBOCHUSA JUCHHUITJIMHBI

Ne 3HaTh
n/n3

1.  omBIT pakeTHO-KOCMUYECKON OTPACIH BO BHEJPSHUH HOBBIX METOJIOB M TEXHOJIOTHI COOPKU
W3/ PaKETHOW TEXHUKH, a TAKXKE TEMAaTUKY MCCIEA0BaHUM, IPOBOAUMBIX
OpTraHU3aIMsIMH B 00JIACTH PAKETOCTPOCHUS

2. |cOBpeMEHHBIC CPE/ICTBA aBTOMATHU3AIMU IPOCKTUPOBAHUS U METObI U3MEPEHHIA, KOHTPOJLS, @
TaK)Ke HHCTPYMEHT B 000pyI0BaHKE, IPUMEHIEMOE B arperaTHO-COOPOYHOM IPOU3BOICTBE

3. |IMpEeKTHBHBIC TEXHOJOTHU COOPKH M MCIBITAHUS HOBBIX arperaTtoB, U3/EIHM, a TAKKe
METOAMKY, MPaBMIa pa3pad0TKu U 0POPMIICHHUS IUKIOTPAMM

YMeHI/Iﬂ, npnoﬁpeTaeMble B X0/1€ OCBOCHUSA JUCHHUITJIMHBI

Ne Ymern
n/ny

1. |mpou3BomuTh aHamK3 (B TOM YKCIIEC SKOHOMUYECKU ) JIyUIINX OTEYECTBEHHBIX 00Pa3IloB U
3apyOeXHBIX aHAJIOTOB PAKETHOIN TEXHUKH, a TAK)KE TEXHUKO-DKOHOMUYECKUE PAaCUEThI JIIs
MOBBIIIIEHUS] KOHKYPEHTOCHOCOOHOCTH CO3/1aBaeMbIX U3/IENUI paKeTHON TeXHUKU

2. |[IPUMEHSATH COBPEMEHHBIC TEXHOJIOTHH YIIPABICHHUS MIEPCOHATIOM, a TAK)KE BECTH JICIIOBBIC
MEeperoBOphbl, MPOU3BOIUTH MTOUCK U aHATTN3 MH(OPMAIUH 110 MTPUBJIEKAEMBIM OpraHU3aIHsIM

3.  |pa3pabarhiBaTh TEXHUYECKUE 33 JaHUSI HA PEKOHCTPYKIIUIO TIPOM3BOJICTBEHHBIX YYACTKOB JUIS
[MOCTAaHOBKH ITPOU3BOJICTBA HOBBIX U3/I€TIUH, a TAKKE UCXOIHBIE JaHHBIE HA PEKOHCTPYKIIHIO
Y TEXHUUYECKOE NIEPEBOOPY’KEHUE arperaTHo-cOOpOYHOro Mpon3BOICTBA

Haanm, npuoﬁpeTaeMMe B X01€ OCBOCHUA TUCIHHUITIMHBI

J‘/@ Biaxers HaBbIKAMH MPUMEHEHHUS
n/n

1. [mpow3BoauTH aHAIM3 (B TOM YHCIIC SKOHOMHUYESCKHI ) JTYUIIHX OTEYECTBEHHBIX 00pa3IoB U
3apyOeKHBIX aHAJIOTOB PAKETHON TEXHHUKH, a TAKXKE TEXHUKO-DKOHOMUYECKHE PACUETHI JUIs
MOBBIIEHUS KOHKYPEHTOCIIOCOOHOCTHU CO3/1aBaeMbIX U3/1ETUIl paKeTHON TEXHUKU

2.  [OpPUMEHSATh COBPEMEHHBIC TEXHOJIOTHH YIIPABICHHUS TIEPCOHATIOM, a TAK)KE BECTH JICJIOBBIC
MEPEroBOphl, MPOU3BOIUTH MTOUCK U aHAJIM3 MH(OPMAITUH 110 MPHUBJIEKAEMBIM OpraHU3aIMsIM
3. pa3palaThIBaTh TEXHUYECKHE 3aaHUS HA PEKOHCTPYKIHIO MPOM3BOACTBEHHBIX YUACTKOB JUIS
MMOCTAaHOBKH ITPOU3BOJICTBA HOBBIX U3/IEJIHI, a TAKXKE UCXO/IHbIE JaHHbIE HA PEKOHCTPYKLHUIO
1 TEXHUUYECKOE TIEPEBOOPYKEHUE arperaTHo-cOOpOYHOro MPOU3BO/ICTBA




KOMHeTeHHI/II/I, npnoﬁpeTaeMble B X01€ 0CBOCHUSA JUCHHUITIMHBbI

KoMnerenunun

Nuaexchbl KOMIETEeH AT

3HaHua

YMenns

HaBbikn

OIIK-7. Cocobeu
KPUTHYECKH U CHCTEMHO
aHAJTU3UPOBATh
JIOCTHIKEHHS
PaKETOCTPOCHUS U
KOCMOHABTHKH, CIIOCOOBI
nux HpI/IMeHeHI/IH B
poeCCHOHATBHOM
KOHTEKCTE.

OIIK-7.1 onbIT pakeTHO-KOCMHYECKOH OTpaciu
BO BHEJPEHHUU HOBBIX METOJIOB M TEXHOJIOTHIA
COOpKH M3ACTNI PAKETHON TEXHUKH, a TAKKE
TEMaTUKy HUCCIIeIOBAaHUH, TPOBOJUMBIX
OpraHu3alusIMU B 007aCTH PaKETOCTPOCHHUS

31

OIIK-7.1 coBpeMeHHbIE CpeAcTBa
ABTOMATH3aLUH IPOSKTUPOBAHMS U METOIBI
M3MEPEHU, KOHTPOJIS, @ TAK)KE HHCTPYMEHT U
00opyi0BaHKE, IPUMEHAEMOE B arperaTHoO-
cOOpOYHOM MPOU3BOJCTBE

Vi

OIIK-7.1 nupeKkTUBHBIE TEXHOJIOTHH COOPKHU
WCTIBITAHUS HOBBIX arperaToB, U3ENUi, a TaKKe
METOJIUKY, TIPaBHiIa pa3paboTKu 1 0OPMIICHHUS
[UKJIOTPaMM

HI

OIIK-7.2 npon3BOIUTH aHAU3 (B TOM YHCIIE
H9KOHOMMYECKHIA) TYUIITUX OTCUSCTBEHHBIX
00pas3IoB U 3apyOCIKHBIX aHAJIOTOB PAKETHOU
TEXHHKH, a TAKKE TEXHUKO-IKOHOMHUYECKUE
pacueThl JUIsS OBBIMICHHUS
KOHKYPEHTOCITOCOOHOCTH CO3/IaBACMBIX
U3JEIUN PAaKETHOW TEXHUKHU

32

OIIK-7.2 mpuMeHATh COBpEeMEHHbBIE
TCXHOJIOI'MU YIIPABJICHUS IIEPCOHAIOM, a4 TAKKE
BECTH JICTIOBBIE IEPETOBOPEI, IPOU3BOIUTH
MIOUCK W aHAJIN3 HHPOPMALUH IO
MPUBJICKACMBIM OPTaHH3ALHSIM

V2

OIIK-7.2 pa3pabaThiBaTh TEXHUYCCKHUE 3aJaHUS
Ha PEKOHCTPYKIIHIO TIPOU3BOACTBEHHBIX
YYACTKOB JIJIsl TOCTAHOBKHU MPOU3BOJICTBA
HOBBIX M3JICIHH, & TAK)KE UCXOJIHBIC JaHHbBIC HA
PEKOHCTPYKITHIO U TEXHUYECKOE
MEPEBOOPYKEHUE arperaTHO-COOPOUHOTO
MIPOM3BOICTBA

H2

OI1K-7.3 npon3BoauTh aHAIH3 (B TOM YHCIIE
SKOHOMUYECKHH) JIyUIIUX OTEYSCTBEHHBIX
00pas3IoB 1 3apy0eKHBIX aHAJIOTOB PAKETHOU
TEXHHUKH, a TAKXKE TEXHUKO-DKOHOMHYECKHE
pacyeTsl JIs OBBIIICHHUS
KOHKYPEHTOCIIOCOOHOCTH CO3/[aBacMbIX
U3IEUN PAKETHOU TEXHUKU

33

OIIK-7.3 npuMeHSITh COBpEMEHHbBIE
TEXHOJIOTHH YIIPABJICHUS TIEPCOHATIOM, & TaKXKe
BECTH JICTIOBbIE TIEPETOBOPEI, IPOU3BOIUTh
MOWCK U aHAIN3 UH(POpMAIMHU 110
MPUBJIEKAEMbIM OPraHU3aLUSIM

v3

OIIK-7.3 pa3pabaThiBaTh TEXHUYECKHUE 3aJaHUS
Ha PEKOHCTPYKIIHIO MPOU3BOACTBEHHBIX
YYaCTKOB JJIsl IOCTAHOBKH MPOU3BOCTBA
HOBBIX U3JIENIUH, a TaK)KE€ UCXOIHBIE TaHHBIE Ha
PEKOHCTPYKITHIO U TEXHHIECKOE
[IEPEBOOPYKEHUE arperaTHO-COOPOYHOTO
MPOU3BOJCTBA

H3




3. Mecro qucuunjuHbl B cTpykrype OOII:

Hucuurnnmaa otHocuTes K O0s13aTenbHO yacTu biioka 1. JlucumivHel (MOIyIN).

Jucuurinnaa uzydaercs Ha 4 Kypce B /7 cemecTpe.

W3ydyeHue nucUUIUIMHBI Oa3upyeTrcss Ha 3HAHMSX, YMEHHUAX M HAaBbIKaX, IOJYYEHHBIX IPHU
OCBOCHMHM jucuuIiuH (Moxynei): Mudopmartuka. Marematuka. Bapuarnumonnele Metoabl. Teopus
BEPOATHOCTH W MaTemarhyeckas craructuka. MHdopmarmonHsie TexHosoruu. Teopusi moucka u
MIPUHATHUS PELICHUH.

[lepeueHpr moOCHEMYOMNUX AUCHUIUTHH (MOIYJICH), ISl KOTOPBIX HEOOXOMUMBI 3HAHWS, YMEHHS
¥ HaBBIKH, (pOpMUpyEMbIe NAaHHOH y4uyeOHOW MUCHMIUIMHON (MomaysieM): OCHOBBI MaTeMaTH4ecKOro
MOJICIIUPOBAHUS U TEOPUHU TOA00USI B PAKETHOM TEXHHUKE. DKCIIEPUMEHTAIbHAS OTPAOOTKA 3JIEMEHTOB
paKkeTHOW TEXHUKH. OKCHEPTHBIE METOJbl MPOTHO3UPOBAHHUS KOHCTPYKIMH M 4YacTed pakeThl.
Opranuzanus 1 ynpaBjieHUE MalIMHOCTPOUTEIbHBIM MPOU3BOACTBOM. BoinonHenue BKP.

4. CTpyKTypa u cojiep:KaHHe THCIUILIUHBI

4. CTpyKTypa IMCHUILIUH

Pacnpenenenue Tpy10eMKOCTH
Pasnen AuCHHILIMHEL. g = o | pasgeaa (B yacax) no BMIam yueOHOM
Ne ®dopma 5 g % £ paGoThi Conepmaﬂfle
n/n NPOMEKYTOYHOMI E s % <ONTaKTHAA CaMOCTOSAITEJIbHOM padoThI
arrecratui SE| © | nex [ mp | mab | KUA CPC
(mo cemecTpam) /M
1 2 3 4 5 6 7 8 9 10
1.| BBenenue. OcHOBHBIC 14 | 7 2 - 2 - 10 [4] [1] [6] [13] [11]
TIOHATHS U [ToaroroBka k 3ammram
Kiaccuukanms 3a1a4q otyeroB 1o CP, oT4eToB 1o
aHaM3a JaHHBIX U 71abopaTOPHBIM paboTaM.
MOJEIUPOBAHUS. [loaroroBka k 3ayeTy
[IpuknanHeie
MpOrpaMMHBbIE
MPOYKTHI JJIs
MaTeMaTU4eCcKOou
00paboTKu
pe3yabTaTOB
OKCIIEPUMEHTOB.
2.| Marematnueckoe 14 | 7 2 - 2 - 10 [4]12] [7][14]
MOJICIUPOBAHUE U [ToaroroBka k 3ammram
BBIUHCIIUTEIIbHBIN otyeToB 10 CP, 0T4eToB 1o
JKCIIEPUMEHT. 71ab0paTOPHBIM paboTaM.
[ToxroroBka k 3auery
3.| Croco0sr 26 | 7 4 - 4 - 18 [4] [3] [8] [13]
MPUOTMKEHHBIX [ToaroroBka k 3ammram
BBIYHCIICHHI. orueroB 110 CP, oTgeToB o
DopMyIbl YUCICHHOU 7a0opaTopHBIM padoTaM.
aIpoOKCUMAILINH. [loaroroska k 3aueTy
[Ton6op dhopmy 1o
JTAHHBIM OIIBITA TIO
METOAY HauMEHbIINX
KBaJpPaToB.
4.| IlnaampoBaHme 26 | 7 4 - 4 - 18 [1] [5] [9] [14]
JKCIEPUMEHTA. [ToaroroBka k 3ammram
DaKTOpHBIH otyetoB 1o CP, oTyeToB 1o




5.| OcHOBHBIE MPUHIIHTIEI 26 | 7 4 - 4 - 18 [1] [6] [10] [12] [13]
MIOCTPOEHUSI TUarpaMm [ToaroroBka k 3ammram
noxo0us 1 001acTH UX oryeToB 1o CP, oT4eToB 110
MIPUMCHCHHSI. 7abopaTopHBIM padoTaM.
[Ipumenenue [ToaroroBka K 3auery
MaTeMaTU4ECKON
00paboTKu
pe3yabTaToOB
SKCIEPUMEHTOB IS
a”Hajn3a JOCTHKEHUU
PaKETOCTPOCHHUS.

6. 3aueT BBICTABIISACTCA 110

COBOKYIIHOCTH PE€3YJILTATOB
TEKYIICTO KOHTPOJIA YCIIEBAEMOCTH]
WA OIPOBOAUTCS B KOMITBIOTCPHOM
3auer 2 7 - - - 0,3 1,7 LIS
Bcero cemectp 108 7 16 - 16 0,3 75,7
4.1. Conep:xanue pa3aejioB Kypca 1 GopMHUpyeMbIX B HUX KOMIIETEeHIIHIA
Ne Paznen qUCHMIIIMHBI Koabl kKoMneTeHIMH U ®opma TeKyLIero
wn HHIHKATOPOB 3uanusa | Ymenus [HaBbiku KOHTPOIE

1 Beenenue. OcHoBHBIE OTIK-7 31 V] H2 Koncnekr
MOHSTHS U KIIaCCU(pUKALUS nexkuuii. OTyer no
3a/Ja4 aHaIn3a JaHHBIX U 32 Y2 H3 CP, otuer 0
MOJEIIUPOBAHUS. 33 V3 BBIIIOJIHEHUH
[Ipuknagubie MporpaMMHbBIC nabopaTopHOI
MPOIYKTHI JJIs paboThI
MaTeMaTH4eCKOi 00paboTKH
PE3yIbTATOB SKCIIEPUMEHTOB.

2 MaremaTuueckoe OIIK-7 31 V] H2 Koucnekr
MOJIETTUPOBAHHUE U nexuuii. OTyeT 1o
BBIYMCIIUTEIIbHBIN 32 y2 H3 CP, otuer o
OKCIIEPUMEHT. V3 BBITIOJITHCHUH

nabopaTtopHoi
paboTsl

3 Croco0ObI IPUOTMIKEHHBIX OIIK-7 31 V] Ho | KoHcmekr
BbIYHCIICHUI. DOPMYJIBI nexuui. OT4eT no
YUCJIEHHOW alpOKCHUMALINH. 32 y2 H3 CP, otuer o
[TonGop dbopmyI o JaHHBIM V3 BBINIOJIHEHUH
OTbITA 110 METOY n1abopaTopHOt
HaMMEHbIIINX KBaJIPATOB. paboThI

4 IInanupoBanue OIIK-7 31 V] Ho | Komcmekr
skcniepuMenTa. DakTopHbIT nekui. OT4Yer no
HKCIIEPUMEHT. Y2 H3 CP, otuer o

V3 BBITIOJTHCHUH
nabopaTopHOi
paboThl

5 OCHOBHBIE TPUHITUIIBI OIIK-7 31 V1 H1 Koncmoekr
MMOCTPOECHUS AUArPaMM nekui. OT4Yer mno
oa00Ms U 00JIaCTH UX 32 Y2 H2 CP, otuet 0
npumeHenus. [Ipumenenue 33 V3 H3 BBITIOJTHCHUH
MaTeMaTH4ecKoil 00paboTKu nabopaTopHOit
PE3yIBTATOB KCIIEPUMEHTOB paboThl
JUTSL aHAIKM3a JOCTUXKEHUN
PaKETOCTPOCHHS.




4.2. HamMeHOBaHue TeM JIEKIMIi, HX coJep:KaHne H 00beM B Yyacax

Ne Ne pazpena HaumenoBanue JeKuuii Tpynoem-
n/n | AMCHUIIMHBI KOCTb (4ac)
1. 1. Beenenne. OCHOBHEBIC MOHATHUS U Ki1accu(DUKAIM 3a/1a4 aHAIIN3a 2
JTAHHBIX U MoAennpoBanus. [IpukiagHpie mporpaMMHbIE TPOIYKThI IS
MaTeMaTHYeCKOi 00paboTKH Pe3yIbTATOB SKCIIEPUMEHTOB.
2. 2. MareMaTtnyeckoe MOACIMPOBAHNE U BBIYMCIUTEIbHBIN YKCIIEPUMEHT. 2
3. 3. CriocoOb1 pUOIMKEHHBIX BBIYHCICHUNA. DOpMYITBI YHCICHHOM 4
annpokcumanuu. [logdbop Gpopmys mo JaHHBIM OIBITA IO METOAY
HaWMEHBIIINX KBAJPATOB.
4. 4. [InanupoBanue 3kcrepuMenTa. PakTOPHBIA IKCIIEPUMEHT. 4
S. S. OCHOBHbBIE IPUHIIMIIBI TOCTPOSHUS TUArpaMM MOJ00Hs U 001aCTH UX 4
npuMmenenus. [Ipumenenne matemMaTuyeckoil 00paboTKH pe3ynbTaToB
SKCIIEPUMEHTOB JIJIsl aHAJIM3a JOCTUXKEHUN PAKETOCTPOCHHUSI.
Bcero cemectp 16
4.3. HamMeHOBaHUE TeM MPAKTHYECKUX 3aHSITHI, X CO/lep:KaHNe U 00BEM B Yacax
Ipaxmuueckux pabom yuebHbIM NAAHOM He NPedyCMOMpPeEHO
4.4, HaumeHoBaHHe TeM J1a00PaTOPHBIX PadoT, X cojJlep:KaHue U 00beM B Yacax
Ne | Nepaspena HanmenoBanne 1abopaTopHBIX padoT Tpynoem-
n/n JUCIUIIINH KOCTb (4ac)
1. 1. Knaccudukanms 3a1a4 aHamu3a TaHHBIX U MOJICITMPOBAHUS. 2
[Ipukiagubie mporpaMMHbIC TPOAYKTHI AJISI MATEMATHIYECKOM
00pabOTKH PE3yIbTaTOB HKCIIEPUMEHTOB.
2. 2. MareMaTuyeckoe MOACIMPOBAHUE U BHIYMCIUTENIbHBINA IKCIIEPUMEHT. 2
3. 3. CriocoObl pUOIMKEHHBIX BbIYUCICHUH. POPMYJIbI YUCIEHHON 4
anmnpokcuManuu. [logdop Gopmyn mo JaHHBIM OIBITA IO METOAY
HaWMEHBIIINX KBAIPATOB.
4. 4. [InanupoBanue 3kcriepumMenTa. QaKTOpHbINA IKCIIEPUMEHT. 4
5. S. [TocTpoenue nuarpamm moo0ust 1 00IaCTH UX TPUMEHEHUS. 4
[IpumeneHne MaTeMaTHueCKOi 0OpabOTKHU pe3yIbTaToOB
SKCIIEPUMEHTOB JUJIsl aHAJIM3a JOCTHXKEHUM PAKETOCTPOCHHUS.
Bcero cemecTp 16
5. OueHouHble MaTepUabl AJdsl TeKYyllero KOHTPOJS YCNeBAeMOCTH M

l'lpOME)KyTO‘-IHOfI aTTeCTAllMM 110 JUCHUIIJIMHE.

Z[J'ISI KOHTPOJIA PE3YyJIbTATOB OCBOCHHU AUCHUIIJIMHBI IIPOBOASATCH:

- 3aWUMbl OMYEMO8 0 GbLINOJIHEHUU 1ADOPAMOPHBIX U CAMOCMOAMENbHBIX PAOOM HA TeMbl.
¢OCHOBHbBIE TIOHATHS aHAIN3a JAHHBIX.
¢OCHOBHbBIE TIOHATHS MOJICITUPOBAHUS.
eKnaccugukanus 3a1a4 aHAJIN3a JAHHBIX.
eKiaccugukaius MET0I0B MOJICTTUPOBAHUS PE3yJIbTATOB HKCIIEPUMEHTOB.
e[ IpuknasHble IPOrpaMMHBIE IPOAYKTHI JJIsi 0OpabOTKH pe3ysIbTaToB
HKCIIEPUMEHTOB.
eMaremaTHueckoe MoJeIpoBaHle 00pabOTKH Pe3yIbTaTOB IKCIIEPUMEHTOB.
e BEIUNCIIUTENBHBINA SKCIIEPUMEHT.
¢Cr1oco0bl MPUOIMKEHHBIX BEIYUCICHHA.
eDOpMyJIbI YUCICHHOH alpOKCUMAIINH.
e[lon6op hopmyI 1O TaHHBIM OMBITA 110 METOIy HAUMEHBIINX KBaJApPaTOB.
e[llaHupoBaHME HKCIIEPUMEHTA.
¢ DaKTOPHBIN IKCIIEPUMEHT.




¢OCHOBHBIE IPUHIIUIIBI IOCTPOCHHSI TUAarpaMM o 100ust 1 00JIacT ux
npuMmeHeHusd. [IpuMeHenne mateMaTuyeckoil 00paboTKH pe3ynbTaToOB SKCIEPUMEHTOB
JUTSL aHAJIM3a JOCTUXKEHUN PaKeTOCTPOCHUS.

[Mpumeuanne: OIneHOYHBIE MaTepUATBl TMPHUBEACHBI B TMPWIOKEHUM K paboyeil mporpamme
JUCLUIUIUHBI.

[IpomexyTouHas aTTecTanus 0 UTOTaM OCBOCHHMSI TUCIUILIMHBI — 3a4€T.
6. YueOHo-MeTOaMYECKOEe H HH(OPMAILIMOHHOE o0ecrevyeHHe JUCIHUIIIHHbBI:
a) OCHOBHAas JIUTepaTypa

1 Kunenko T. I1. Meronosorus, miaHupoBaHue U 00paboTKa pe3ybTaTOB IKCIIEPUMEHTA B HAYYHBIX
uccienoBanmsx: yuyeono-meroanueckoe mocooue / T. I1. Kunenko, C. B. Jlaxrapuna, E. B. EropoBa. —

MakeeBka: [lonbacckas HalMOHAIbHAS aKaJeMUsl CTpOUTEILCTBA U apxutekTypsl, ObC ACB, 2020. — 70
c.— Tekct: amexkTpoHHbIN // DnexTpoHHO-OmMOMMoTeunas cuctema PR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/93862.html  (mara oOpamenus: 15.06.2021). — Pexum poctyna: mist

aBTOPU3HUP. N0JIb30BATEIEH

2  AGpamona U. B. Teopust muiaHMpoBaHus dKcriepuMeHTa: yuyebnoe mocobue / M. B. AGpamona, 3. B.
[MunoBa. — Conukamck: ColuKaMCKH TOCYAapCTBEHHBIN Megarornyeckuii UHCTUTYT (punuan) OI'BOY
BO «IlepMckuii rocy1apcTBEHHbIN HAallMOHAJIBHBINA MCCIE0BaTENbCKUN YyHUBepcuter», 2020. — 157 ¢. —
ISBN 978-5-91252-120-1. — Tekcrt: anekTpoHHbIN // DnekTpoHHo-0ubaroTeynas cuctema IPR BOOKS :
[caiiT]. — URL: https://www.iprbookshop.ru/104339.html (mara oOpamenus: 15.06.2021). — Pexum
JIOCTYIIA: JIJIsl aBTOPU3UP. M10JIb30BATENEH

3 AxwmammeB ®@. I'. Maremarnueckoe MOJCIMPOBAHUE W BBIYMCIUTEIBHBIN AKCIICPUMEHT: ydeOHOE
nocobue / @. I'. Axmanues, P. @. ['u33aroB. — Kazanb: KazaHckuii rocynapcTBEHHBIN apXUTEKTYpPHO-
ctpoutenbHblii yHUBepcuter, ObC ACB, 2018. — 240 c. — ISBN 978-5-7829-0589-7. — Tekcr:
JNEeKTPOHHBIA //  DnekrpoHHo-OubOnmoreunas cucrema I[PR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/105737.html  (mara oOpamenus: 15.06.2021). — Pexum nocrtyma: ais
aBTOPU3UP. MOJIb30BATENEH

4 Omuu 10. B. Opranu3zaius ¥ MaTeMaTHYeCKOE IIAHUPOBAHUE KCIEPUMEHTa: yueOHOoe mocobue /
10. B. IOnun, M. B. Maiicypanze, ®@. B. Bononasckuit ; moa penakuuei A. A. ITonoBa. — ExarepunOypr:

WznatenbetBo Ypanbckoro ynuBepcutera, 2018. — 124 c¢. — ISBN 978-5-7996-2486-6. — Tekcr:
DIIEKTPOHHBIA  // DnekTpoHHO-OmOmuoteunas cuctema [PR BOOKS : [caiit] — URL:
https://www.iprbookshop.ru/106473.html  (mata obOpamenus: 15.06.2021). — Pexum poctyma: s

aBTOPU3HP. NOJIb30BATENEN
5 Jrobummera O. JI. bioynoe miaHupoBaHue SKCIIEPUMEHTA U aHAIU3 JaHHBIX: yueOHoe mocodue / O.
JI. Jlro6umueBa. — Hwxuuit HoBropoa: Hikeropoackuii rocy1apcTBEHHbBIN apXUTEKTYpPHO-CTPOUTEIbHBIH

yausepcuret, ObC ACB, 2018. — 30 ¢. — ISBN 978-5-528-00276-7. — TekcT: 31eKTpOHHBIA //
DNeKTPOHHO-ONOINOTeYHAs cucrema IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/80885.html  (mata oOpamenus: 15.06.2021). — Pexum moctyma: s

aBTOPU3HD. MOJIb30BaTeIeH

0) 10NOTHUTEIbHAS JTUTepaTypa
6. Cwmupno U. H. IlnanupoBanue skcnepumenta: yuebnoe nocodoue / M. H. CmupnoB.— CaHKT-
[TerepOypr: Cankt-IleTepOyprckuii TOCyIapCTBEHHBI YHHUBEPCHUTET TMPOMBIIUICHHBIX TEXHOJOTUNA |

mm3aitaa, 2017. — 79 ¢. — ISBN 978-5-7937-1396-2. — TekcT: AMeKTpOHHBIA // DIEKTPOHHO-
oubnmmoreunas cuctema IPR BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/102659.html (mara
obopamenus:  15.06.2021). — PexmMm jgocTtyma: IS aBTOpHW3Wp. Tojib3oBateneid. - DOIL:

https://doi.org/10.23682/102659

7. Komemr A. A. HmkeHepHble acmeKThl MaTEMaTHYECKOTO TUTAHHUPOBAHUSI OKCIICPUMEHTA:
monorpadus / A. A. Kosens. — XKenesznoropck: Cubupckast noxxkapHo-cnacarensHas akagemus ['TIC MUC
Poccun, 2017. — 117 ¢.— Tekct: anekTpoHHBIH // DnekrponHo-0nOanoTeuHas cuctema IPR BOOKS:
[caiit].— URL: https://www.iprbookshop.ru/66909.html  (mata oOpamenus: 15.06.2021). — Pexum
JIOCTYTIA: JIIs1 aBTOPU3HP. TIOJIb30BaTeNen

8. Kynaruna T. A. IlnanupoBaHue U TeXHUKa dKcnepuMenTa: yuyeOHoe nocodue/ T. A. Kynaruna, O.
I1. CreGeneBa. — KpacHosipck : Cubupckuii denepanpubiii yausepcuretr, 2017. — 56 ¢. — Teker:



https://www.iprbookshop.ru/93862.html
https://www.iprbookshop.ru/104339.html
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SJICKTPOHHBIN//  DnekTpoHHO-OuOmoreunas  cuctema IPR BOOKS:  [caiit] —  URL:
https://www.iprbookshop.ru/84298.html  (mara oOpamenus: 15.06.2021). — Pexum gocryma: s
aBTOPHU3UP. MOJIH30BATENICH

9. Kapmno A. B. MaremaTtrnueckasi 00paboTKa pe3yIbTaToOB SKCIIEPUMEHTOB: METOJINYCCKHE YKa3aHHUs

K IpPakTHYeCKUM paboTam 1o Kypcy «OCHOBBI HayuyHbIX ucciemoBanuii»/ A. B. Kapnos. — Jlumenx:
Jlumeukuii TOCyAapCTBEHHBI TexHHUeckuil yHuBepcuter, ObC ACB, 2016.— 24 c. — Tekcr:
AIIEKTPOHHBIN// DNEeKTPOHHO-ONOIMOTeYHAs cucrema IPR BOOKS: [caliT].— URL:

https://www.iprbookshop.ru/64867.html (mata oOpamenus: 15.06.2021).— Pexum ngocryma: s
aBTOPU3HUP. M10JIb30BATEIIEH

10. T'opoxos B. JI. IlnanupoBanue u 006paboTKa dKCIiepuMeHTOB: yueOHoe nmocodue/ B. JI. T'opoxos, B.
B. Hamua.— Cankr-IlerepOypr: Cankrt-IlerepOyprckuii rocy1apCTBEHHBIH apXUTEKTYPHO-CTPOUTEIIbHBIN

yauepcurer, ObC ACB, 2016. — 88 c¢. — ISBN 978-5-9227-0608-7.— Tekct: 3aeKTpOHHBIH//
DIIeKTPOHHO-OUOINOTEUHAS cucrema IPR BOOKS: [caiiT]. — URL:
https://www.iprbookshop.ru/63623.html  (mara oOpamenus: 15.06.2021). — Pexum gocryma: s

ABTOPH3UP. MOJIb30BaTEIICH
11. T'opbynoB A. A. ABTOMAaTH3UPOBAHHBIC METObI OOPAOOTKH PE3yJIbTATOB SKCIEPUMEHTA: YUEOHOE
nocobue / A. A. Topbynos, A. JI. IlpumamgueB.— OpenOypr: OpeHOyprckuii rocyaapCTBEHHBIN

yauepcurer, ObC ACB, 2016. — 99 c. — ISBN 978-5-7410-1599-5. — Tekct: anekTpoHHBIA //
DIIeKTPOHHO-OUOIMOTEUHAS cucrema IPR BOOKS: [caiiT]. — URL:
https://www.iprbookshop.ru/78761.html  (mata oOpamenus: 15.06.2021). — Pexum nmoctyma: s

aBTOPU3HUP. NOJIb30BATEIEH
12. CarpmeeB [I. V1. OCHOBBI HAy4YHBIX WCCIEIOBAHUN, OPraHHU3AIMS W IUIAHUPOBAHUE IKCIICPHMEHTA!

yuebHoe mocobue/ [JI. W. CarmeeB.— Kazanp: KazaHnckuii HaIlMOHaIbHBIA HCCIIEIOBATEIbCKUN
TeXHOJOorn4eckuit yauepcuteT, 2016. — 324 ¢. — ISBN 978-5-7882-2010-9. — Tekct: 31eKTpOHHBIH //
DNeKTPOHHO-ONOINOTeYHAs cucrema IPR BOOKS: [caliT].— URL:
https://www.iprbookshop.ru/79455.html  (mara oOpamenus: 15.06.2021). — Pexum pocryma: mist

ABTOpHU3HUP. ITOJI30BaTEIICH

B) MeTOAHYECKHE YKA3AHUSA
13. Hazuna JI. U. [InanupoBaHue U opraHu3aims SKCIIepUMEHTa: Ta00paTOPHBIN MPAKTHKYM. Y ueOHOE

nocobue / JI. WM. Haszuna, JI. b. Jluxawea, O. II. J[BopsHunoBa. — Boponex : Boponexckuit
TOCYy/IapCTBEHHBI YHUBEPCUTET MHKEHEPHBIX TexHoioruii, 2019. — 108 c. — ISBN 978-5-00032-408-0.
— Texker: anektpoHHbldt // DnektpoHHO-OMOMMoTeyHass cuctema [PR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/88431.html  (mara oOpamenus: 15.06.2021). — Pexum pocryma: st

aBTOPU3HD. MOJIb30BaTEIeH

14. TInaHnupoBaHHE OSKCIEPHUMEHTA: Yy4eOHO-METOJUYECKOe I0COOMe M BapuUaHThl 3aJaHui JUIs
KOHTpOJIbHOM paboTel / coctaButenu T. M. IlyraueBa. — Camapa: Camapckuil ToCyJIapCTBEHHBIN
texHndyeckuid yHuBepcurer, DBC ACB, 2018. — 66 c. — Tekcr: 3JeKTpOHHBIA // DIEKTPOHHO-
oubanoreuynass cucrema IPR BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/90698.html (mara
obparmenust: 15.06.2021). — Pexum goctyna: 1uisi aBTOPU3HP. TOJIb30BATENCH

r) mepeyeHb pecypcoB MH(POPMAIMOHHO-KOMMYHUKAMOHHO# ceTn UHTEepHET
e bBubmuoreunasa cuctema ®I'EOY BO UxI'TY umenu M.T.Kamamuaukosa http://94.181.117.43/cqi-
bin/irbis64r 12/cqiirbis 64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21DBN=IBIS

e DObC IPRbooks - yueOHuKH 1 yueOHBIE TOCOOUSI, MOHOTpaduU, TPOU3BOJACTBEHHO-ITPAKTHUECKUE,

CTpaBOYHBIC M3/IaHMS, JEJI0Bas TUTEepaTypa. ExxeMecsiuHOe MOMOTHEHNE HOBBIMU 3JICKTPOHHBIMH
U3aHUSIMH, TeproanKoi https://www.iprbookshop.ru/
e bubGmmorpaduueckas bJ1 https://elibrary.ru/
e [lnardopma SpringerLink SpringerNature https://rd.springer.com/ u http://materials.springer.com/
e Basa manubix zbMath https://zbmath.org/
e Harmmonansnas snextponnas oudimorexa (HOB) https://rusneb.ru/

/1) JIMIIEH3HOHHOE H CBOOOHO PACIPOCTPaHsieMoOe MPOrPaMMHOe o0ecnedeHue:
e Microsoft Office (nmuuensunonnoe I10)
e SMathStudio (cBo6oano pacmpoctpansiemoe I10)
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e OHnnailH - TPAHCIATOPHI ATTOPUTMHUUYECKUX A3BIKOB IPOIrPAMMHUPOBAHUS
e OmnnailH — KaJbKYyJSTOPBI PA3IMYHBIX TUIIOB

e GPSS-world (cBo6oano pacnpoctpansiemoe [10)

6. MaTepua/iIbHO-TeXHHYECKOe o0ecrevyeHue JTUCIUIINHBI:

1. JlekupoHHBIE 3aHATHUS

Y4eOHbIC ayAUTOPUM IS JICKIIMOHHBIX 3aHSATHUH YKOMILUICKTOBAHBI MEOENbI0 W TEXHHUYECKUMHU
cpeacTBaMu OOydYeHHs, CIYXKAIIUMHU JJIsl TPEACTAaBICHHUsS Y4eOHOW WHPOpMAnuu sl  OOJbIION
aynuropun (IIPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK).

2. JlabopaTopHble pabOThI

VYuebnsie ayautopuu (aya. Ne 219 u Ne 205, anpec: 427430, Y amyprckas PecryOnuka, r. BOTKHHCK,
yi. [L.W. lllyBanoBa, 1. 1) aisa 1abopaTopHBIX 3aHATHH YKOMILJIEKTOBAaHA CIICIIMAIIM3UPOBAHHON MEOEIIbIO
u KomnbloTepHbIMH  cpenctBamu oOyuenus (IIK) ¢ moctymom k cerm MHTepHET M 3JIEKTPOHHOMN
uHpopmannonHo-o6pazoBarensHoi cpene BO ®I'BOY BO «UxI'TY umenn M.T. Kanamuukosa.

3. CamocTosTenpHas padoTta

[Tomernienust yist caMOCTOATENBHON PaObOTHI OCHAIIEHBI KOMITBIOTEPHON TEXHUKON C BO3MOXHOCTHIO

MOJIKITIOUEHUS K ceTn «HTepHeT» M JOCTYIOM K 3JIEKTPOHHON HH(OPMAIMOHHO-00pa30BaTeIbHON Cpe/ie
B® ®I'BOY BO «MxI'TY umenn M.T. KanammnumkoBa (ayn. Ne 224, ampec: 427430, Yamyprtckas
PecnyOnuka, r. Botkunck, yiu. [1L.U. llysanosa, 1. 1).

[Tpu HEOOXOMMMOCTH pabovas MporpaMMa TUCHMILIHHBI (MOZYISI) MOXKET OBITh aJanTHpOBaHA IS
oOecnieueHrs 00pa3oBaTENIbHOIO MpoOlLlecca HMHBAIWJIOB U JIMIL C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3I0pOBBsI, B TOM YHCJE JJIsi OOy4eHHUs] ¢ MPUMEHEHHEM AMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.
s aroro TpeOyercs 3asBICHHME CTyAEHTa (€ro 3aKOHHOTO IPEJCTaBUTEINSA) U 3aKIIOUYEHHE ICHUXOJIO0ro-
Meauko-tienarorundeckoit komuccuu (ITMIIK).



IIpunoxenue

MMUHOBPHAYKHU POCCHUU
Botkunckwii punman
denepanbHOTO rOCYAAPCTBEHHOTO OOKETHOTO 00Pa30BaTEIbHOTO YUPEKICHUS
BBICIIIETO 00pa30BaHuUs

«M»)eBCcKuil rocyJapcTBeHHBIN TexHuYeckuil yauepcutetr umenu M. T. KanamnukoBay
(B® ®I'bOY BO «MxkI'TY umenun M.T. Kanamaukosay)

OueHo4yHbIE CPeaACTBA

Mo JTUCHUIIJINHE

MaremMarndeckas 00padoTKa SKCIIEPUMEHTA
(HaMMEHOBaHUE — MOJIHOCTHIO)

HanpasieHue (cnenuanbHocTh) 24.05.01 «[IpoekTrpoBaHUE, TPOU3BOACTBO U IKCILTyaTalus pakeT u

PAKETHO-KOCMHUYCCKHNX KOMIIJIICKCOB))
(uruthp, HANMEHOBAHUE — MOJHOCTHIO)

HaIIpaBJICHHOCTH (HpO(I)I/IJ'IB/HpOrpaMMa/CHeLII/IaJ'II/ISaI_[I/IH) «PakeTHO-KOCMHYECKUE KOMIIO3HWTHBIC
KOHCTPYKITMH

(HaMMEHOBaHUE — MOJTHOCTHIO)

ypOBEHb O0PA30BAHMSI: CIICIIUATUTET

(bopMa O6yLIeHI/I$IZ O4YHasa
(04HAas1, OYHO-3a04HAS WITH 320YHAS)

o01mIast TPy TI0EMKOCTh JTUCITUTUIMHBI COCTABIISCT: 3 3a4ETHBIX ¢IMHHIIBI




1. OueHouyHble cpeaAcTBA

OnenuBanue (GOPMUPOBAHHE KOMIICTEHIIMH TMPOU3BOAMUTCS HA OCHOBE PpE3yJIbTaTOB
o0yd4eHwusi, MPUBEIEHHBIX B 1. 2 paboueit mporpammbl 1 @OC. CBs3b pa3ieoB KOMIICTCHIINM,
WH/IUKATOPOB M (OPM KOHTPOJIA (TEKYIIEr0o W MPOMEXKYTOYHOTO) yKasaHbl B Tabmume 4.2
paboueii mporpaMmbl AUCHUILIHHBIL.

OneHOYHBIE CPECTBA COOTHECEHBI C pe3yibTaTaMd OOYYEHHs 1O IUCIUIUIMHE U

HHAWKATOPaMU OOCTHIKCHU KOMHCTCHHI/Iﬁ MPEACTABJICHBI HUXKC.

Koapl KOMIeTeHuuu u Pe3yabTaT 00yuenus DopMbI TEKYIIETO U
HHIMKATOPOB (3HaHUs1, YMEHUsL U HABbIKU) TPOMEKYTOYHOTO
OIIK-7.1 ombIT pakeTHO-KOCMHYECKOH OTPaCiIn 3aImra OT4ETOB.
OIIK-7. Criocoben p p -
BO BHEJPEHHU HOBBIX METOJIOB M TEXHOJIOTHIA 3auer

KPUTHIECKH M CHCTEMHO
AHAITM3UPOBATH TOCTHKECHUS
PaKeTOCTPOCHHUS 1
KOCMOHABTHKH, CITIOCOOBI UX
MPUMEHECHUS B
po¢heCCHOHATBEHOM
KOHTEKCTE.

cOOpPKH M3IENUI PaKeTHON TEXHUKH, a TAKKe
TEMAaTHKY HCCIIEIOBAHUH, TPOBOIUMBIX
OpTaHM3aIMAMH B 00JIACTH PAKETOCTPOCHUS

OIIK-7.1 coBpeMeHHBIE CpeicTBa
ABTOMATHU3aLHH IPOCKTHPOBAHUS M METOMBI
U3MEPEHHUH, KOHTPOJI, & TAKKE HHCTPYMEHT U
000pyJOBaHKE, NPIMEHICMOE B arperaTHo-
cOOpPOYHOM TIPOM3BOJICTBE

3amura OT4ETOB.
3auer

OIIK-7.1 nupeKkTUBHBIE TEXHOJIOTHH COOPKH U
WCTIBITaHNS HOBBIX arperaToB, H3CIHNH, a TAKXKe
METOJIUKY, ITPpaBmIa pa3paboTku u 0hopMICHUS
LUKJIOTPaMM

3ammra OTYETOB.
3auer

OIIK-7.2 npon3BOIUTh aHANU3 (B TOM YHCIIE
HKOHOMHUYECKHIT) IYYIINX OTEYECTBCHHBIX
00pa3LoB U 3apyOeKHBIX aHAJIOTOB PAKETHOH
TEXHUKH, a TAKKE TEXHUKO-DKOHOMHUYECKHUE
pacyeThl IS OBBILICHHS
KOHKYPEHTOCHOCOOHOCTH CO31aBaEMbIX H3ACIHUI
paKeTHON TeXHHUKH

3ammra OT4ETOB.
3auer

OIIK-7.2 npuMeHATh COBPEMEHHBIE TEXHOJIOTHI
YTIpaBJIEHUsI IEPCOHAIIOM, a TAK)KE BECTH
JIETIOBBIE TIEPETOBOPHI, IIPOU3BOJUTH TOUCK U
aHanu3 MHGOPMALUH 1O TIPUBIIEKAEMBIM
OpraHU3aIHIM

3ammra OTYETOB.
3auer

OIIK-7.2 pa3pabaThiBaTh TEXHHYECKUE 3aJaHUS
Ha PEKOHCTPYKITUIO MIPOU3BOJICTBEHHBIX
YYacTKOB [UIS ITOCTAHOBKH IIPOWU3BOJICTBA HOBBIX
M3IEIUA, a TakKe MWCXOJHBIE JaHHBIE Ha

PEKOHCTPYKIIHIO u TEXHUYECKOE
TIepEBOOPYKEHHE arperatHo-cOOpOYHOTO
TIPOM3BOJICTBA

3ammra OT4ETOB.
3auer

OI1K-7.3 mpon3BOIUTH aHATU3 (B TOM YHCIE
SKOHOMHUYECKUH) JIyYIINX OTCUYECTBEHHBIX
00pa3moB u 3apyOeKHBIX aHAIOTOB PAKETHOM
TEXHHUKH, a TAKXKE TEXHUKO-9KOHOMHYECKUE
pacueThl UTS MOBHIIICHUS
KOHKYPEHTOCIIOCOOHOCTH CO31aBaAEMBbIX H3ICITHIA
paKeTHOM TEeXHUKHU

3ammra OT4YETOB.
3aueT

OIIK-7.3 npuMeHsTh COBpEMEHHBIE TEXHOJIOTUHI
yIpaBJIEHUs IEPCOHATIOM, a TAKXKe BECTH
JIEJIOBBIE NIEPETOBOPHI, IPOU3BOIUTH MOUCK U
aHaiIM3 MHQOpMALUH 1O TIPUBIIEKAEMBIM
OpTaHU3aAIISIM

3amura OT4ETOB.
3auer

OIIK-7.3 pazpabarbIBaTh TEXHUYECKUE 3aTaHUS
Ha PEKOHCTPYKIIMIO TIPOU3BOJICTBEHHBIX
YYacTKOB JJISl TOCTAHOBKH IIPOHU3BOJICTBA HOBBIX
W3ETNH, a TAK)Ke UCXO/IHBIE JaHHBIC Ha
PEKOHCTPYKIMIO ¥ TEXHUYECKOE
NIepeBOOPYIKEHHUE arperaTHO-COOPOYHOTO
MIPOU3BOJICTBA

3amura OT4ETOB.
3auer




Onucanue sn1emenmos 05 OYeHUeAaHusl cﬁopMupoeaHuﬂ KOMI’Z@WZ@HL;MIZ
Haumenosanue: 3auer

Ilepeuensv 6onpocos 0na npogedenun 3auema:

1. OcHOBHBIE OHATHS U KIacCUBUKALM 3a/1a4 aHAJIN3a JaHHBIX.

2. MeTtoabl ¥ TOaX0/bI K 00pab0TKe HEONpPeIeIeHHBIX TaHHBIX.

3. OcHOBHBIE BOIIPOCHI METOA0JIOTUU MozenupoBanus. Iloctpoenne mozaeneil.

4. MaremaTueckoe MOJEIMPOBAHUE U  BBIUMCIMUTEIbHBIA  3KcrepuMmeHT. (Cxema
BBIUUCIIUTENILHOTO YKCIIEPUMEHTA.

5. IlpuHIUIIBL, 3TANbl 1 METOABI IOCTPOCHUS MOJCIICH.

6. Dtambl pelieHWs] MPHUKIATHOW 3amaud W Kiaccupukamusi OmuOoK. AOCONOTHAas U
OTHOCHUTEJIbHAS MOrpeHoCTH. OLeHKa MOrpeltHoCTeH 3HaueHN s (QyHKIHH.

7. CrocoObl TpUOMMKEHHBIX BBIYMCICHUH 1O 3amaHHOi  Qopmyne. IlpubmmkeHnHbie
BBIUUCIICHUS 110 (POPMYJIaM C UCIOJIb30BAHUEM UHCTPYMEHTAJIBHBIX ITAKETOB.

8. 3ajaun HHTEPIONSAIHMH U alIPOKCUMAIMHA. MeTOo bl aPOKCUMALUHU (PYHKITUH.

9. Maremaruueckast 00paboTKa pe3yIbTaTOB 3KCIIEPUMEHTA: TaOIULIBI U PA3HOCTH.

10. @®opMynbl YHCICHHOW alMpPOKCUMALUU MPOU3BOAHBIX. [IpoOiembl YHCIEHHOTO
Qg QepeHIMPOBaHUSA U HHTETPUPOBAHUS.

11. T'paduuecknit crnoco0 00pabOTKH HKCIEPUMEHTAIBHBIX JaHHBIX. AMMPOKCUMAIIUS
MIOJIyYEHHBIX 3aBUCUMOCTEH METO0M 11000pa GopMyII.

12. Ilon6op ¢opmys1 O TaHHBIM OIBITAa IO METOAY HAaUMEHBIIUX KBaapaTtoB. HaxoxxaeHue
npubnmxamux GyHKIUNA B BUAE JTMHEHHBIX (QYHKIMHA U KBaJAPATHOTO TPEXUJICHA.

13. [TogGop dopmyn 1o JaHHBIM OMBITA MO METOJYy HAaMMEHBIIUX KBajpaToB. HaxoxneHue
npubnmxamuX GyHKIUNA B BUAE APYTUX IEMEHTAPHBIX (YHKIMH.

14. TlonGop GopMyI IO JAHHBIM OIIBITA 10 METOJy HAUMEHBIIUX KBaApaToB. [Ipubmmkenue
(GYHKUIMH C TOMOIIBIO HHCTPYMEHTAIIBHBIX CPEJICTB.

15. Teopus mogo0ust U pa3sMEPHOCTH U (PU3NIECKUE MOACTH. AHAIN3 pa3MEPHOCTEH.

16. LTM — muarpamma. OCHOBHBIE MPUHIUIIBI IOCTPOCHHS AMArpaMM MOAOO0US U 00JIacTH
WX MPUMEHEHHUS.

17. Bei6opka u BeIOOpouHbIi MeTo1. CTaTucTryeckast 00paboTka BHIOOPOUHBIX TaHHBIX.

18. Ananu3 ogHOM U IBYX HOPMAaJIbHBIX BBIOOPOK.

19. IlnanupoBanue ¢usnyeckoro oskcnepuMeHTta. OOIKE NPUHLIMIBI TUIAHUPOBAHUS
sKcriepuMenTa. Tabnuia kenareabHOCTH.

20. ITapametp ontuMu3zanuu. O600IIECHHBIHN TapaMeTp ONTUMH3ALMH.

21. [Tlonstue @axtopa »skcrepumeHTa. OAHOMAKTOPHBIM HSKCIIEPUMEHT U  aHAIU3
pE3yJIbTATOB.

22. [InanupoBaHue MHOro(akTOpPHOIO FKcIepuMeHTa. J[ByxdakTopHblil aHanu3. Matpuia
TUTAHUPOBAHMUSL.

23. OnHOGMaKTOpHBIN JIMHEWHBIM PErpecCUOHHBIN aHanmu3. He3aBUCHMOCTh TPHU3HAKOB.
Kpurepuu cornacus.

24. @axtop. [lonHbIN (HaKTOPHBIN SKCIIEPUMEHT.

25. ®@akrop. [ApoOHBbIii (hakTOPHBIN 3KCTIEPUMEHT.

26. [IlpoBenenme »oskcnepuMeHTta. TpebGoBaHusi K 000pYyIOBaHHIO, IUIAHWPOBAHUIO,
HKCIEPUMEHTATOPY, 0€30MaCHOCTH.

27. O6paboTKa pe3ysbTaToOB dKcnepuMeHTa. [IpeacTraBieHne pe3ynbTaTOB SKCIIEPUMEHTA C
MIOMOIIIBIO PUKJIIAJHBIX MPOTPaMM.

Ilpumepwt npakmuyeckux 3ad0anuii (3a0ay) 011 nposedenus 1ad60pamopHvlX padom u 3avema:

3amaua 1. JlaHbl pe3ynbTaThl 3KCIHCPHMEHTOB 3aBUCHMOCTH COCTOSIHHSI KOPITYyCOB OT
nauametpoB 7 u dg. OOpaboTaTh pe3yabTaThl JaHHBIX SKCIIEPUMEHTA.



XapakTepHCTHEN HANPEAeHHO-1eOpMHPORIHHOND COCTOSHIS KOPIYCOE MHAPOIHIHHIPOR

oy nint| g, vm |0, kM| G, MIDa g wm | dgLwm |4, MM G MIla
20 22 6,70 150 50 67 260 34
20 24 3,00 65 50 70 2,10 51
20 26 2,10 46 50 2 1,40 43
20 28 1,60 37 63 65 47,00 450
20 30 1,30 il 63 70 10,30 100
20 40 0,76 27 63 76 4,60 75
32 34 14,00 213 63 82 2 80 [
32 35 9,30 128 63 ®5 240 36
32 38 4.40 6 63 90 1,90 51
32 41 2,590 45 B ®2 68,00 380
32 44 2,20 45 B =8 12,000 120
32 50 145 38 B 96 450 B0
40 42 22,00 270 B 100 340 T0
40 46 6,50 T8 il 110 2,10 35
40 50 3.60 57 B 120 1,60 49
40 54 2.40 30 100 102 9400 720
40 i) 1,70 43 100 105 20,00 210
40 70 1,20 38 100 110 11,0 126
50 52 32,00 350 100 120 4,10 B0
50 57 7,50 53 100 130 2,50 63
50 62 3,80 64 100 150 1,50 50

3amaua 2. Usyuaercs Hampspkenue npu yanuHeHuH 300% (QyHKIMS OTKIMKA Y) PE3UHBI B
3aBUCHMOCTH OT COJEpKaHHs (B BEC. 4.) TPEX KOMIIOHEHTOB: cephl (Z1), TeXHHYEeCKOoro yriieponaa
(z2) u mnacrudpukaropa (z3). Ilpu wucCIeTOBaHWUHM BIMSHHS CEPbl, TEXHHUYSCKOTO YIiiepojaa M
uIacTH(UKaTopa ObLIM BBIOPAHBI MPEIENbl U3MEPEHUs JO3UPOBOK: I cepsl - 1,1...2,5 Bec.u., mis
TEXHUUYECKOTo yriepoaa — 45...65 Bec.u., ansa miactudukaropa [1H-6 — 2...16 Bec.u. CocTaBuTh
MaTpHIly TIaHupoBanus 22 skcrepruMenTa.

IIpumep Omnera Ha 3a4er
Borkunckwii punmman
denepaibHOE TOCY1aPCTBEHHOE OI0PKETHOE
o0Opa3oBaTeabHOE YUPEXKIECHUE BBICIIET0 00pa30BaHUs
«M>xeBckuii rocy1apCTBEHHBIN TeEXHUUECKU yHUBepcuTeT uMenn M. T. Kanamaukosa»

Buier k 3agery Ne_
1o qucuuruinHe «Maremarudeckas 00paboTKa SKCHEpUMEHTa

Bonpoc. Cxema BBIYMCTUTENBHOTO IKCIIEPUMEHTA.
3anaua.

X 1 2 3 4
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T

6
10,0

—
L
[
L]
h=)
(]

Tpebyerca moayuuTh (YHKIHKO OTKIHKA, B BHJIE perpecCcHOH-
HOTO YpaBHEeHH IIePBOTO MopAaKa y = by + byx '

bunet paccMoTpeH u yTBepKIeH Ha 3aceaHuu kadeapsl PakeTocTpoeHue « » 20 T
[TpoTokom Ne

3aB. kadeapoii, 1.1.H., mpodeccop ®.A. YpazbaxTuH

Kpurepuu orieHKu mpuBeeHBI B pa3zaene 2.
Haumenosanue: camocTosiTeIbHbIC PAOOTHI
Ilpeocmasnenue ¢ @OC: HaOOp BapUaHTOB 3aJaHUIN

Bapuanmuwt 3a0anuii:



Ne pasnesa HaumeHnoBaHune nexknui BapunanTel Tem
JUCIHMIIHH
1 2 3
1 Baenenne. OCHOBHBIC MOHATHS U 1 Kraccuukanus BUIOB IIIAHNPOBAHUS SKCIIEPUMEHTA
KiaccuuKanys 3a1a4 aHannu3a 2 Bepudukanus sxcriepuMeHTaIBbHBIX TaHHBIX
JIAHHBIX ¥ MOJEITMPOBAHUSI. 3 0030p NPHKJIAIHBIX TPOrPAMMHBIX TPOIYKTOB JIJIS
[IpukinagHbie TpOrpaMMHbIE MaTeMaTH4ecKoi 00pabOTKH pe3yJIbTaTOB 3KCIIEPUMEHTOB
MPOJYKTHI I MaTeMaTHYECKOM
00paboTKU pe3yIbTaToOB
9KCIIEPUMEHTOB.
2 Maremaruueckoe MonienipoBanue | 4 Merto/p! OnMCaHus YCIOBUI SKCIIEPUMEHTOB
Y BBIYMCIIMTENBHBIA OKCIIEPUMEHT. | S BeraucianTenbHbIA 9KCIIEPUMEHT
6 O6opyznoBanue A CHATHS B 00pabOTKA pe3yNbTaToB
9KCTIEPUMEHTOB
Crnoco0b! TPHUOIIMKEHHBIX 7 Onucanne METO/I0B MaTeMaTHIeCcKOi 00paboTKH
3 BbIYHCIEHUI. DOpPMYIIbI Pe3yAbTaTOB SKCIEPUMEHTA.
YUCJICHHOH aNnpoOKCUMaIUH. 8 Anmnpoxkcumanusi.
IMox6op hopmyn o naHHBEIM 9 Perpeccronnslii aHamm3.
OTIBITA [0 METOy HAUMEHBIIINX 10 Koppemnsmus.
KBaJ[paToB. 11 BpemeHHBIE psibl
12 Bunrpl mepeMeHHBIX U JaHHBIX B MATeMaTHUECKOH 00paboTke
PEe3yIIbTaTOB IKCIIEPUMEHTOB
[ImaHUpOBaHME YKCTIEPHIMEHTA. 13 Krnaccugukarms omm6oK (IOTpenrHocTei) MPOBECHHOTO
4 DaKTOPHBINA 3KCIICPUMEHT. 9KCTIEPUMEHTA U €r0 MaTeMaTHIeCKOi 00paboTKu
14 Bunsl pakTopHOTO SKCIIEpUMEHTA, OTINIHS, 00JIaCTh
5 OCHOBHBIE IPUHIMIIEI TOcTpoeHud | 15 Kiaccudukanus 1 npumepsl pa3HOBHIHOCTEH
JarpaMm 1mojao0us 1 001acT ux PErpecCHOHHOTO aHAIN3a
npumeHenust. [Ipumenenne 16 [TpuHOMTIBI TOCTPOCHUS AMATPAMM I10100HS
MaTeMaTUuecKoil 00paboTKH 17 MeTtobl aHaIM3a pe3yabTaToOB SKCIEPUMEHTOB

PE3yJIbTATOB DKCIICPUMCHTOB JJIs
aHaJIn3a I[OCTI/I)KCHI/Iﬁ
PaKETOCTPOCHHUS.

2. KpuTepuu u mKajJIbl OLeHUBAHUS

JUis KOHTPOJBHBIX MEPOIPUITUN (TEKYIIEro KOHTPOJsS) YCTaHaBJIMBAETCS MUHUMAJbHOE

M MaKCHMaJlbHOE€ KOJIMYEeCTBO OallIoB B COOTBETCTBHHM C Ta6J'IPII.[eI>i.

KonTponsHoE

MCPONPUATUC CHUTACTCH HpOI\/’I,Z[eHHBIM yCeuiHo npu yCiIOBUH Ha60pa KOJIMYeCTBa 0aJIOB HE

HHWXKXC MUHHUMAJIBHOT'O.

Pesynbrar o0O0yueHus 1O JUCITUIUIMHE

CUNTACTCA AOOCTUTHYTBIM IIpU  YCICHIHOM

IMPOXOKIACHUHN 06y‘-IaI-OHH/IMC$I BCCX KOHTPOJIbHBIX MCpOHpHﬂTHfI, OTHOCAIIUXCA K OaHHOMY

pe3yabTaTy 00yuYeHus.

Pazoenwvt Konuuecmeo 6annos
Dopma Konmpons -
OUCUUNTIUHDBL min max
1 KoHcnekT jekiuii. 3amura 0TYETOB IO CaMOCTOSITEILHBIM U 10 15
nabopaTopHbIM pabotam. OTBETHI Ha BOTIPOCHI.
2 Koncnekr nekuuid. 3amuTa 0TYETOB IO CAMOCTOSTEIBHBIM H 10 15
nabopaTopHbIM pabotam. OTBETHI Ha BOIIPOCHI.
3 KoncnekT nekuuii. 3amuTa 0OT4ETOB 110 CAMOCTOSATEIBLHBIM 1 10 20
nabopatopHbM pabotaM. OTBETHI Ha BOIIPOCHI.
4 Koncnekr neknuii. 3anura 0oT4eTOB M0 CAMOCTOSTEIbHBIM U 15 20
nabopatopHbiM padotaM. OTBETHI HA BOIIPOCHI.
5 Koncnekr nekuuid. 3amuTa OT4ETOB IO CAMOCTOSTEIBLHBIM 1 10 20
nabopatopHbM pabotaM. OTBETHI Ha BOITPOCHI.
3auer 0 10




Htoro cemectp | 55 | 100

[Ipu oneHuBaHUM pe3yabTaTOB OOyYEHHUS MO AMCLUHUIUIMHE B XOJ€ TEKYILEro KOHTPOJIS
YCIEBAaEMOCTH HCIOJB3YIOTCS CIEAyIoIre Kputepuu. MHUHHMaIbHOE KOJHMYECTBO OallioB

BBICTABJIACTCA 06yqa}0meMyc;1 IIprU  BBIIIOJHCHHUH BCEX HOKaSaTeJIeﬁ, JOITYyCKaroTCs
HECYHICCTBCHHBIC HETOYHOCTHU B H3JIOXKCHUHU U O(bOpMJ'IeHI/II/I Martc€puaia.

JIEKIIMN. 3ammra
otyetoB o CP u
mabopaTOPHBIM
paboTtam.
OTBeTHI HA
BOIPOCHI

Haumenosanue,
Ilokazamenu evicmaeieHUs MUHUMATIBHOZ0 KOJUYECIEA DA1106
o0o3nauenue
3amaHus BBITIOJIHEHBI Oosiee yeM HamoJioBUHY. [IpuCyTCTBYIOT cephé3HbIe
Koncnekr

ommOku. IIpogeMOHCTPUPOBAH YIOBIECTBOPUTEILHBIA YPOBCHD BIIaICHUS
MaTEepPHATIOM.

[IposiBeHbl HU3KUE CHOCOOHOCTH TPUMEHSTH 3HAHUS U YMEHHS K
BBITTOJIHEHUIO KOHKPETHBIX 3aJIaHHH.

Ha 3ammure nabopatopHoii pabOTHI TaHbI IPABHIILHBIC OTBETH HE MEHEE YeM
Ha 50% 3amaHHBIX BOIIPOCOB.

[TponeMOHCTpUPOBAH yIOBICTBOPUTEIBHBIN YPOBEHD BIAJICHUS MATCPHAIIOM.
[IpaBunbHO pemnieHo He MmeHee 50% 3agaHuii.

[TpomMexxyTouHas aTTecTaus o JUCIUTIINHE TPOBOAUTCS B (hopme 3adeTa.
HtoroBasi olnieHKka Mo JUCIHMILTAHE MOXET OBITh BBHICTaBII€HA HA OCHOBE PE3yJIbTaTOB

TEKYILICTO KOHTPOJIA C UCIIOJIb30BAHUEM CHG,HYIOHIGIZ IKaJbI:

Ouyenka Haépano 6annos
«3a4TCHOY 65-100
«HE 3aUTCHOY» 0-64
Ecnmn cymma HaOpanvbix OamnoB MeHee 54 — oOywaromuiics He JOMyCKaeTcs M0

IIPOMEKYTOYHON ATTECTALUU.
Ecnmu cymma 6aiimoB coctaBiisieT oT 55 10 64 6amioB, 00yJaroIIHACs TOMyCKaeTCs 10 3a4eTa.

buner k 3adety BKimouaer 1 Teoperndeckuii Bonpoc 1 1 mpakTHueckoe 3aaHue (3a1a4a).
[TpomMexxyTouHas arrecTalys IPOBOJUTCS B KOMIIBIOTEPHOM 3all€.

Bpewms Ha noarotoBky: 60 MUHYT.
[Ipy oueHMBaHUM pe3yJbTaTOB OOYYEHUS 1O JUCLUIUIMHE B XOJI€ IMPOMEKYTOUHON

aTTeCTallM MCIOJB3YIOTCA CICAYIOINEC KPUTCPHUU U IIKaJIa OLICHKH.

Ouyenka Kpumepuu ouenxu
OOyuaromuiics  J€MOHCTPUPYET  3HAHME  OCHOBHOTO  Y4eOHO-
MpOrpaMMHOr0 Marepuaia B o0beMe, HEOOXOIUMOM sl AalibHeien
«3a4TEHOY

y‘-Ie6I)I, YMECT NPpUMCEHATE €T0 IIPpU  BBIIIOJIHCHHU KOHKPCTHBIX
3alaHuil, TMPEeIyCMOTPEHHBIX  NPOrpaMMON  JUCHUIUIMHBI,  T.€.
oOyyJaroruiicss 1oOpay Ha 3a4deTe KOJ-BO OayuloB Tak, 4TO WX oOIee
KOJI-BO 33 CEMECTp CTajlo He MeHee 65.

«HE 3a4TCHO»

OOyuaromuiics TeMOHCTPUPYET 3HAYUTENbHBIE TPOOeNIbl B 3HAHUIX
OCHOBHOTO y4eOHO-TIPOTPAMMHOTO MaTepuana, JOITY CTHIT
MIPUHOUITHAIIBHBIC OIINOKN B BBITIOJTHCHHU U IpeayCMOTPEHHBIX
MporpaMMOi 3aJaHWii U HE CIOCOOEH MPOJOJDKUTH OOyuYeHHeE, T.e.
oOydJaromuiicss He cMOT 100paTh Ha 3a4eTe KOJI-BO OauioB TakK, YTOOBI
UX 00111ee KOJI-BO 3a CeMecTp cTaio bonee 64.
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