MUHHCTEPCTBO HAYKHU U BBICILIEI'O OEPA30BAHHS POCCUNCKON
OEJIEPALIUA
DeneparbHOE TOCY AaPCTBEHHOE ABTOHOMHOE 00Pa30BaTeNLHOe YUPEkKICHHE BEICHIETO
o6pasoBaHus
«CAHKT-IIETEPEYPI'CKU# 'OCY JAPCTBEHHBIN YHUBEPCUTET
ABSPOKOCMHYECKOIO ITPUBOPOCTPOEHU A»

Kageapa Nel3

«YTBEPXJAIO»
PykoBoauTens HanpasiieHNs

JOIL . K.T.H. J0II,

I0CTS, Y4. CTETICHD, 3BAHUE)

B.K. INonomapen
(noznucs)

«14»__06__ 2022,

PABOYA S TTPOTPAMMA JTMCLIUTUTVHBI

«HenbiTaHue 4 TeXHHYecKoe 06y KuBaHue npuGopos U cHeTeM

OPpHEHTAHHNH, cTaﬁmmzaunn H HABHTAllHH»
{Haspanne AHCLMILIHMHMN)

Koa HanpasneHus 24.03.02
HaumenoBanue CucTeMBbl YIIPaBACHAS ABIKCHACM ¥ HABHI ALMS
HalpaBJIeHNs
Haumenopanue IMpuGOpHI # CHCTEMB! OPHEHTALIMH, CTAGHIM3ALMY K
HAIpPaRIEHHOCTH HaBHUT ALK
Dopma obyueHus Oynas

Canxt-TlerepGypr 2022 r.

Jluct cornacopanna paGodeii nporpaMMel THCUHMILTARBI

[porpammy cocrasun(a)

ZOHL., K.T.H., JOII,

AOIDKHOCTS, 4. CICICHD, 3BaHHE

TIporpamma onoGpeHna Ha 3aceaaqun Kadeaps: Ne 13

«14» wmona 2022 r, mporokon Ne 10

3aseayrommii kadeapoii Ne 13

K.T.H

JAOMKHOCTS, 4. CTUNEHh, 3BAHHE

OtsercTrennrit 3a OI1 24.03.02(01) Ve /7

[IOIL.,K.T.H., 01l

AOMKHOCTS, YH. CTLNCHb, 3BAKHE E ; AIHCH,

C.®.Cxopuna

HMHALHATS], GaMHIBIA

H.A. OBaunHHKOBA

MHHIMIN, GaMunns

B K. [Tosiomaper
MHMUHANA, DaMuus

3amecrurens nupexTopa MHCTITYTa (Pakynsrera) Ne 1 no meToauueckoi pabote

ACCUCTCHT

AODKHOCTH, Y4. CTUNCHD, 3BAHHE TIOAMHCH, Jara

B.E. Taparyn

HHULMATLL, hamunus



AHHOTALIUA

HucuunnuHa «VcnbplTaHue ©  TeXHUYECKoe OO0CiIyXuBaHHEe NPUOOPOB U  CHUCTEM
OopucHTaluu, CTaGI/I.HI/IBaI_II/II/I WU HaBUranmuun» BXOJUT B 06pa30BaTeJIBHYIO nporpamMmy BbICIHICTO
00pa3zoBaHMs IO HaMpaBlIeHUIO TOATOTOBKW/ crueruanbHocTH 24.03.02 «CucTembl yrpaBieHUs
ABWIKCHUCM W HaBUTallUs» HAIIPABJICHHOCTU ((HpI/I60pI:I U CUCTCMbI OPUCHTALIUH, CTa6I/IJ'II/I3aI_II/II/I n
HaBuranuny». Jlucuurumaa peanusyetcs kadeapoit «Nel3».

JlucuuruinHa HaresieHa Ha (P OpMHUPOBAHKE Y BBIITYCKHHUKA CIIEIYIOIIUX KOMITETECHIIHIA:

[IK-4 «CrocoGeH OCymIeCTBISTh TOJATOTOBKY, TIPOBEACHHUE WCHBITAHWK MPUOOpPOB
OpucHTAalWK, HaBUralluhn U CTaGI/I.HI/IBaI_[I/II/I JICTATCIIbHBIX  alIapaToB paKeTHO-KOCMquCKOﬁ
TEXHHUKHU U UX COCTaBHBIX YacTel B COOTBETCTBHUHU C 3aJaHHBIMU TEXHUYECKUMU TPEOOBAHUSIMI.

Coz[epxcaHHe AUCHUIINIMHBL OXBATBIBACT KPYI' BOIPOCOB, CBA3AHHBIX C HCHBITAHHUAMHU H
TEXHUUYECKUM 00CTyKUBaHUEM PUOOPOB M CUCTEM OPUEHTALIMU, CTAOUIN3allMU U HABUT Al H.

[IperonaBanrie AMCUUIUIMHBI TpPEAYyCMAaTpUBAaET cleaymomue (GopMbl  OpraHuU3aLuu
y4eOHOro mporecca: JeKIuu, JgabopaTopHble palbOThI, CaMOCTOSTENbHAs padoTa CTYIACHTOB,
KOHCYJIbTAallhuH.

[IporpaMMoii AMCHMIIIMHBI MPEAYCMOTPEHBl CIEAYIOIINE BHJIBI KOHTPOJSA: TEKYIIMH
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B opMe IK3aMeHa.

OO6m1ast TpyI0EMKOCTh OCBOCHHUSI TUCIMIUIMHBI COCTABIISIET 3 3a4eTHBIX enuHuibl, 108 vaca.

SI3bIK 00yUYeHUS IO TUCIUILTHHE «PYCCKHI.



1. IlepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00yUYeHUs MO JUCHUIIHHE

1.1. Henu npenogaBaHusl IMCUUILIHHBI

OcCHOBHOM 11eNbI0 TUCHUIUTHHBI "MIcnBITaHus M TEXHUYECKOe 00CTy)KUBaHUE TPUOOPOB U
CUCTEM OpHEHTAllMW, CTa0WIM3allMk M HaBuUrauuu' sBisercs (GopMHpoBaHHE Y CTYACHTOB
IPOYHOM TEOPETUUECKOi 6a3bl IO METOIOJIOTH MPOBEACHUS UCTIBITAHUN U AKCIIEPUMEHTAIBHOM
OoTpaboTKU PUOOPOB U CHCTEM OopueHTaruu, Hapuranuu 1 crabunusamnuu (IIC OHC) , a Takxke
10 OpraHu3aluy NOCIEAYIONIEH TEXHUYECKON IKCIUTyaTallul TAKUX CUCTEM.

1.2 luciumuinHa BXOAMT B COCTaB 4YacTH, (OPMHPYEMON ydacTHUKAMH 0Opa30BaTENbHBIX
OTHOIIIEHUH, 00pa30BaTeIbHON MTpOorpamMMBbI BeIciiero oopazoanus (naee — OIT BO).

1.3.IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs 10 JUCHUIIMHE, COOTHECEHHBIX C
IVIAHNPYEMbIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTeJbHONH MPOrpaMMbl

B pe3ynbrare M3ydeHHs AMCUUIUIMHBI OOyJaroIIMICS TOJDKEH oOsafaTh ClIEAYIOUIMMHU
KOMIIETEHIIMSIMU WJIM UX YacTsMH. KoMIEeTeHIIMY U MHAMKATOPbl UX JTOCTH)KEHUS IIPUBEJICHBI B
Tabymue 1.
Tabmuua 1 — [lepeyeHb KOMIETEHIMNA U MHANKATOPOB X JOCTHKCHHS

Kareropus
(rpynnia) Konx n nanmenoBanue Kon 1 HanmeHoBaHMe UHIUKATOPA
KOMIICTCHITUH JIOCTIKCHUS KOMITETCHITHH
KOMIICTCHITUH

I1K-4 Cniocoben
OCYIIECTBIIAT [1K-4.3.1 3HaTh cpeacTBa U METOBI
TIOATOTOBKY, MIPOBEICHUS UCTIBITAHUI MPUOOPOB U CUCTEM
NpoBe/icHNE OpUEHTAIINH, HABUTAIIMH U CTa0MITN3aIUN
UCIIBITAHUN HpH60p0]3 JICTATCJIbHBIX allllapaTOB U UX COCTABHBIX
OpHEHTAIUH, JacTen

Tpodeccuonarms HaBUTaIlUU U IIK-4.V.1 YI}&GTB pa3pabaTbIBaTh METOINKHU

HLIE cTaduIM3auu WCTIBITAaHUM; IPOBOJIUTH UCIIBITAHUS C
JIeTaTeIbHBIX HCIIO0b30BAaHUEM CPEJICTB aBTOMATU3AI[UU

KOMIICTCHITUH
armapaToB paKeTHO- UX MIPOBEJICHUS; aHAIU3UPOBATh PE3YJIHTAThI
KOCMHYECCKOU TEXHUKHU WCIIBITAHUHN U COCTABJISITH OTYETHYIO
Y UX COCTaBHBIX YaCT€ | JOKYMEHTAIIMIO
B COOTBCTCTBUH C [1K-4.B.1 BnageTs MeTo1amMu 00padOTKH
3aJlTaHHBIMH pe3yJIbTaTOB UCIIBITAHUM C UCIIOJIb30BAHUEM
TEXHUYCCKUMU SBM
TpeOOBaHUSAMHU

2. MecTo tucuMIIMHBI B cTpyKTYype OIl

JucuuninHa Oa3upyercs Ha 3HAHUAX, paHee NPUOOPETEHHBIX CTYAEHTaAaMHM MpPU HU3Yy4EHHUH
CIIEYIOIINX AUCLUIIINH:

- BBegeHue B crienmagbHOCTD,

- Maremaruka (Martematuueckuii ananus, JIuHeiliHas anrebpa W aHAJIUTHYECKAs

reomerpus, JuddepeHumanpHple ypaBHEHHs, TeopHsl BEpOSITHOCTH W MaTeMaTHYecKas

CTaTUCTHUKA),

- Ou3uka,

- Xumus,

- MarepuanoBenenue,

- TeopeTnueckast ¥ IpUKJIaJHas MEXAHUKA,

- OCHOBBI MOJICIMPOBAHUS U UCIIBITAHUSI IPUOOPOB U CUCTEM,



3HaHwus,

IMOJIYYCHHBIC IIpU H3YUCHHH MaTcpuajia HaHHOﬁ JUCHHUIIINHBI,

HUMCIOT KakK

CaMOCTOATCIIBHOC 3HAYCHHUC, TAK W HCIHOJB3YIOTCA IPU HU3YYCHUU APYTUX AUCHUIUIMH U
MOATOTOBKE BBITYCKHON KBAIM(PUKAIIMOHHON pabOThI OakaiaBpa.

3.00beM U TPYI0€MKOCTh JUCIHTUTIJIMHBI
Jlannbie 00 o01ieM o0beMe AUCHUTUINHBL, TPYIOEMKOCTH OT/IEIbHBIX BUA0B Y4eOHOU pabOTHI 1O
JHMCIUIUINHE (M pacripeelIieHne 3TOH TPYAOEMKOCTH TI0 CEMeCTpaM) PEACTaBICHBI B Ta0nuIe 2

Tabmuia 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

Bun yuebHoii paboTb

Bcero

TpyaoeMKocTb 1o

ceMecTpam
Ne8

1 2 3

O0mas Tpy10eMKOCTh TUCHUILTHHBI, 3E/(1ac) 3/ 108 3/ 108

Ayoumopnsle 3anamus, BCEro vac., 40 40

B mom uucne

nexuuu (JI), (dac) 20 20

[IpakTudeckue/cemunapckue 3ausatus (I13), (dac)

naboparopubie pabotst (JIP), (yac) 20 20

KypcoBoii mpoekT (padora) (KII, KP), (dac)

Dk3ameH, (Jac) 27 27

CamocmonamenwvHasn paboma, BCETo (dac) 41 41

Bua npoMe:KyTOYHOM aTTecTANMHU: SK3aMEH, OK3. OK3.

4.Conepxanue TUCHUILTHHBI
4.1.PacnpenejieHre TPYyA0eMKOCTH JUCHMILINHBI 10 pa3/ieiaM U BUAAM 3aHATHH
Pazaenbr 1 TeMbI TUCHUTIIMHBI M UX TPYAOEMKOCTh IPUBEACHBI B TAOIHUIIE 3.
Tabnuna 3. — Pa3nensl, TeMbI TUCIUTUTHHBL U UX TPYIOEMKOCTh

Pazgensl, TeMBI TUCITUTIINHEI Jlexknun I13 JIP KII CPC
(4ac) (C3) (4ac) (4ac) (4ac)
Cemectp 8
Pazgen 1. TeopeTndeckne 0CHOBBI 4 8

UCTIBITAaHUH ¥ TEXHUYECKOTO
obcykuBanus [1C OHC

Tema 1.1. Ilpenmer, uens u
coJiepKaHue Kypca.

Tema 1.2. OcHOBHEIC HOHATHS U
KJIacCUu(pUKAIHSA KOHTPOJIA,
HCIBITAHUN U TEXHUYECCKOrO
00CITy>)KMBaHUS CIOKHBIX




TEXHUYCCKUX CUCTEM.

Tema 1.3. Tema — OnTuMaIbHOE
IIJIAHUPOBAHUE HKCIIEPUMEHTATIbHON
orpabotku I[1C OHC.

Pazpgen 2. VcnibiTanust Ha
BO37IeHicTBUE (DaKTOPOB U yCIOBUI
sknsuennoro nukia [1C OHC.

Tema 2.1. - XapakTepuCTUKH
(aKTOpOB U YCIOBUI )KU3HEHHOTO
mukia IIC OHC.

Tema 2.2. — DkciepuMeHTaIbHAS
orpabotka [IC OHC na Bo3neiicTBre
€CTECTBEHHBIX (PaKTOPOB

Tewma 2.3. — Ucnbrtanus [1C OHC na
BO3/ICHCTBUE UCKYCCTBEHHBIX
¢dakTopos

14

Paznen 3. Texuunueckas
JMAarHOCTHKA B IIpoLiecce
WCTIBITAHUN U METOJIBI KOHTPOJIS
kauectBa [1C OHC.

Tema 3.1. Texandeckas
JMArHOCTHKA B IIpoLiecce
WCTIBITAHUN ¥ METOJIBI KOHTPOJIS
kxauectBa [1C OHC.

Tema 3.2. MeToasl KOHTPOJIS
kauectsa [IC OHC.

14

Pasnen 4. Texuuueckas
AKCIUTyaTalusl U CUCTEMA
TEXHUYECKOTO 00CITY)KMBaHUS U
pemonTa (TOMP) I1IC OHC.

Tema 4.1. - Okcrutyatanust Kak
yacThb ku3HenHoro nukia I1C OHC.
Tema 4.2. - Texaudeckas
skcrryatanus [1C OHC.

Tema 4.3. - Ctpateruu, nporpaMmbl
u pexxumsl TOWP I1C OHC.

14

Hroro B cemectpe:

20

20

41

Uroro:

20

20

41




4.2.ConeprxkaHue pa3iejioB H TeM JeKIIHOHHBIX 3aHATHIA
CopepxaHuie pa3JelioB U TEM JICKIIMOHHBIX 3aHITHI IPUBEACHO B Ta0OHIIE 4.

Ta6muma 4 - CoxeprxaHue pa3aeioB U TeM JEKIIMOHHBIX 3aHATHI

Howmep paznena

Ha3Banue u comepxaHue pa3eyioB U TeM JEKIIMOHHBIX 3aHATHN

1

Pazzen 1. TeopeTrueckrue OCHOBBI UCIIBITAHUN U
texHuueckoro oociyxupanust [IC OHC

Tema 1.1 - [Ipenmer, nens u cogepxanue Kypca. Posb ucnsitanuii B
Mpouecce MPOSKTHUPOBaHUSA, MPOM3BOACTBA M AKcruryararuu [1C
OHC. Dtanbl )XKU3HEHHOTO IUKIIA CIOKHBIX TEXHHUUYECKUX CHCTEM.
3amaun W opraHuzanus dKcnepuMeHTaibHOU orpadotku [1C OHC.
OCHOBHBIE PUHIUIIBI IOCTPOCHUSI CUCTEM KOHTPOJISI U UCIIBITAHUM.
DKcrnepuMeHTallbHass 0TpabOTKa KaK OCHOBA CHUCTEMbI YIIPaBJICHUS
KaueCTBOM MpOAYKIMHU. PoJib MCHbITaHUN B Mpoliecce CO3IaHUs
HOBBIX 00pa3ios [1C OHC.

Tema 1.2 — OcHOBHBIE TIOHATHS H KJIACCH(PUKAIMSI KOHTPOJIS H
UCIIBITAHUN  CIIOKHBIX TEXHHYECKHX cucTeM. lcmblTaHuss U
KOHTpOJb. OCHOBHBIE TEPMHUHBI U oOmpeneneHus. B3aumocssb
M3MepeHuil, KOHTpoust U ucnbiTanuid. Kiiaccupukanus KOHTpOIss U
ucnbiTanuii. O000IIEHHAsT cXeMa AKCIEPUMEHTAIBHOM OTPaOOTKH.
Knaccudukanus orkazos u gedexros [1C OHC.

Tema 1.3 — OnrtumanbHOE IUIAHUPOBAHME SKCIIEPUMEHTAIBHOMN
orpabotkn I[IC OHC. CoBpemeHHBI MOIXOM K OpraHU3aluu
KOMIUIEKCHBIX ~ nporpamm  ucnblTanuii  CPOHC.  Kpurepun
(G GEKTUBHOCTH HCHBITAaHUH. MaremaTuueckue MoJenu mpolecca
VCIIBITAHUU. Meton ONTHUMAJILHOTO IUTAHUPOBAHMUS
sKcnepuMeHTanbHoi oTpadoTku I1IC OHC.

Tema 1.4 - HWcnoblTaHusl CIOXKHBIX TEXHHYECKHX CHCTEM C
WCIIONb30BaHueM Mojeneit. Llenn w 3amaun MoJenupoBaHUs TIPH
co3nannu  [IC OHC. UWcnbitanus Ha OCHOBE (DU3NYECKOTO
MOJICIIMPOBAHUSI. dusnyeckoe MOJICIIMPOBAHUE 00BEKTOB
WCIBITAHUA W YCJIOBUM UX NPUMEHEHUS [0 Ha3HAYCHHIO.
HcnpiTanus Ha  OCHOBE  MaTEMaTHYECKOTO  MOJICITMPOBAHMS.
OcHOBHbIE TPHUHIUIIBI MOCTPOCHUST MaTeMaTtuyeckux mojeneit 11C
OHC. KomOunupoBanwe Buabl  Mojene. HMmwurammonHoe
MOJEIIUPOBAHUE CIIOKHBIX cucTeM. DopManuzanusi CIOKHBIX
CHUCTEM M CYIIHOCTh MMHUTAIMOHHOTO MOJACIUpOBaHUA. MmuTarus
nporecca pynkunonuposanus [IC OHC

Pazgen 2. HcnbiTanus Ha Bo3neicTBHE  (PAKTOPOB M YCIIOBHUMA
xu3zHeHHoro nukia [1C OHC.

Tema 2.1 — XapakTepucTuku (PaKTOpOB M YCIOBUH KU3HCHHOTO
rukia [1IC OHC. Knaccudukarys sKcriIyaTallMOHHBIX (aKTOpOB MO
UCTOYHUKY UX BO3HHKHOBEeHMs. Bo3mymatoniye ¢akTtopsl B
npouecce 3kcruryatanuu [IC OHC aspoxkocMuyeckoro Ha3HaAYeHUSI.
CtuMmynupyromue ¢ JAeCTa0WIN3UPYIONIME AKCIUTyaTallHOHHBIE
(baxTophl.

Tema 2.3 — Ucneitanusa [IC OHC Ha Bo31elCTBUE UCKYCCTBEHHBIX
(dakTopoB. HcnbeiTanuss Ha BO3JACHCTBHE BUOpAIMil: YCIOBHS
UCIIBITAHUA W TPUMEHSEMOE HCIBITaTeIbHOE O00OpyIOBaHUE.
Meroasl W BuUIbl BUOpoucHbITaHWUW. lcnbiTanus Ha ynapHbIe
BO3JICHCTBUS: yCIOBHSI HCIBITAHUN U MIPUMEHsSIEMOe 000pyIOBaHUE,
METOJIbl HMCIBITAHUN Ha YyJaapHoe Bo3jaehcTBue. HcnblTaHus Ha




BO3JCHCTBUE JIMHEMHBIX YCKOPEHUMW: YCIOBHS HCHBITAHUA H©
IMPUMEHSEMOE UCIIBITATeNIbHOE 000PYAOBAaHUE, METOABI MCIIBITAHUI.
HUcnbiTanus Ha BO3ACHCTBHE aKyCTHYECKOIO IIMyma. Y CIOBHUSA
UCIIBITAHUN W TPUMEHsIeMOe 00OpYyIOBaHHE, METOJbI UCIBITAHUH.
KoMOuHMpoBaHHBIE  WCHBITAHWA:  YCIOBUS ~ UCHBITAHUH  Ha
KOMOWHUpPOBaHHOE  BO3JEiiCTBME  BHEIIHUX  (AKTOPOB U
MpUMeHsieMoe 000pyI0BaHUE , METO/IbI POBEACHUS UCIIBITAHUH.

Tema 2.2 - DOxcnepumentanbHas otpadorka I[IC OHC nHa
BO3/ICHCTBUE €CTECTBEHHBIX (pakTOpOB. VcnbiTaHNe HAa BO3/EHCTBHE
KIIMMAaTU4eCKUX (PaKTOPOB: MOBBIIMIEHHOW TeMIepaTypbl BHELIHEH
Cpelbl, IOHMKEHHOM TemIepaTypbl BHEIIHEW Cpelbl, U3MEHEHHE
TEMIEPATYPbl BHEIIHEH CpPEIBl, MNOBBILICHHON  BJIAKHOCTH,
COJIHEYHOTO H3Iy4YeHMs, MOHMKEHHOTO aTMOC(HEPHOro JaBICHHUS,
CTaTUYECKOE W JUHAMHUYECKOE BO3JCHCTBHE TbUIM  (IIE€CKa),
BO3/ICWCTBUE BOJBI, BO3ACUCTBUE aTMOC(HEpbl C KOPPO3UOHHO-
aKTUBHBIMM areHTaMu. lcnelTaHus Ha BO3AEHCTBHE KOCMHUYECKUX
¢akTopoB: TIYOOKOrO BakyymMa W TIOHH)KEHHOW TeMIIepaTyphl,
MHUKPOMETEOPUTHBIX IOTOKOB, KOMOMHMPOBAHHOE BO3JEHCTBHE
(aKkTOPOB KOCMHYECKOT'O IPOCTPAHCTBA.

Paznen 3. Texuuueckasi AMarHOCTUKA B IPOLIECCE UCTIBITAHUHN U
MeToibl KoHTposs kadecTBa [IC OHC

Tema 3.1 — Posib 1 MECTO TEXHMYECKOW TUATHOCTUKH B IMPOIECCE
ucneitanuii  [IC OHC. OcHOBHBIE oOIpeneiaceHus W HOHATHUS
TexHauueckod jguardoctukd. Ormenka cocrosgui IIC  OHC:
METOJIaMU TeOpHH HH(POpPMAIMH, METOJaMU MaTeMaTHYECKON
JIOTUKH, METOJaMU MHTETPATbHOW MHUAarHOCTHKW. METOoJbl moucka
HeucnpasHocteil B [IC OHC

Tema 3.2 — Mertoasl kKoHTpoOJIS KadyecTBa. Kiaccudukaius MeTo10B
KOHTPOJIA ~ KadecTBa. MeToapl  HEpa3pyLIAKOLIEro  KOHTPOJIS
MHUKPOMEXaHUYECKHUX CEHCOpPOB napamMeTpoB JBUYKEHUS,
M3TOTOBJIEHHBIX Ha ocHoBe MEMS-TexHonoruu: akycTuyeckue,
KalWUIPHBIE, 3JIEKTPOXUMHUYECKUE, IIEKTPUUYECKUE, MarHUTHBIE,
AJIEKTPOMArHUTHBIE, TEIJIOBBIC, PAJUALMOHHBIE, PaJHMOBOJIHOBEIC,
3JEKTPOHHOW MHMKPOCKOIHMH, PEHTTEHOBCKHE, METO/bI ONITHYECKOIO
KOHTPOJIA.

Tema 3.3 —To4HOCTHBIE XapaKTEPUCTUKU PE3YJIbTATOB MCIBITAHUM.
O6oOmenHass cxemMa (opMUpOBaHUS PE3YIHTATOB HCIBITAHHM.
UyBCTBUTENBHOCTDh U aJICKBAaTHOCTh METOJA UCHBITaHUK. TOYHOCTH
pe3ynbTaToB (MeToAa) uchblTaHud. [IpaBHIBHOCTH peE3ynbTATOB.
IToBTOpsieMOCTH pe3yJIbTaToOB. Bocnpounssoaumocts u
JIOCTOBEPHOCTh. TOYHOCTh UCIBITATENBHBIX CTEH/I0OB U KOMILJIEKCOB.

Paznen 4. Dkcrumyaramnusa Kak 4acth sxku3HeHHoro nukia [1C OHC
Tema 4.1 — Okcrumyatanusi Kak 4acTh ku3HeHHoro nukia [IC OHC.
OkcmyaraunoHHoO-TexHuyeckue  xapakrepuctukun IIC  OHC
[Ipoueccnt skcmnyaranmu [IC OHC.  Mogens U CTpyKTypa
mpoiiecca JKCIUlyaTaluu. B3anMoCBsI3b MPOLIECCOB TEXHUYECKOM
AKCIUTyaTallud M W3MEHEHUS TEXHHYECKOTO COCTOSHUS OOBEKTOB
AKCILTyaTalUu.

Tema 4.2 - Texumveckas okcrryaranus [IC OHC.
XapakTepHuCTUKH MpoIlecca dKCILUTyaTanuu be30Tka3HOCTh 00BEKTOB




AKCILTyaTaluu. JloATOBEYHOCTH u KHUBYUYECTh.
KontponenpuronHocts.  DKCIUTyaTallUOHHAs TEXHOJOTUYHOCTD.
Onpenenenne xapakrepuctuk [1C OHC B mpoliiecce sKkcrTyaTanuu.
@dakTopel, OIEHKM U TMoKazarenu HP(HEKTUBHOCTH TMpolecca
TEXHUYECKOW  DKCILTyaTaluu. ObecnieueHre  MCIPABHOCTH.
KonTponp Texauueckoro coctosHus. ObecriedeHre TOTOBHOCTH K
MCIOJIb30BAaHUIO 110 Ha3HAUEHHUIO.

Tema 4.3 - Crpareruu, nporpammel u pexkumbl TOuP I1C OHC:
Bunst u gopmer TOuP. Knaccuduxammsa crpareruit TOuP u
yciaoBust ux npumeHeHus. Ctparerum TouP 10 cocTosiHUIO
00BEKTOB 3KcIuTyaTaluu. CTpaTeruss TEXHUYECKOTo OOCITy)KHBaHUS
mo HapaboTtke. Crtpykrypa mporpamm TOuP u wmexanusm wux
¢dopmupoBanua. Ouenka s>ddextuBHocTH nporpamm  TOwP.
[Tonstus wu xnaccudukanus pexumoB TOwuP. Onpenenenne
NEPUOJUYHOCTH  TEXHUYECKOTO 00CITy’)KUBaHUS 00BEKTOB

OKCILTyaTaluu.

4.3.ITpakTHYecKne (CeMHHAPCKHE) 3aHATHS
TeMbl MpakTHUECKUX 3aHATHH U UX TPYJOEMKOCTb ITPUBEICHBI B TAOJIHUIIE 5.

Ta6mmia 5 — [IpakTudeckue 3aHsITHS U UX TPYT0EMKOCTh

Ne Tembl IpaKTHYECKUX POpMBI PAKTHYECKUX TpynoemkocTs, Ne paspena
n/m 3AHSTHI 3aHATUI (uac) Auciuit-
JIHBI
Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO
4.4 Jl1abopaTopHblie 3aHATHUS
TeMbl 1Ta00OpaTOPHBIX 3aHATHH U UX TPYIAOEMKOCThH IPUBEACHBI B Ta0IHUIIE 6.
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
No TpynoeMkocTb Ne pasnena
wn HanmMenoBanue 1abopaTopHbIX paboT * (uac) TUCITUATLITA
HBI
Cemectp 8
1 CrpyKTypa M XapaKT€PUCTUKH UCIIBITATEIbHON 2 2
CTaHIIMM 3aKPHITOTO TUTIA
2 TexHonornueckue 4 2
CHCTEMBI HCTIBITATeNIbHOM CTaHIIUU
3 BcnomorarensHoe 2 3
TEXHOJIOTHYECKOe 000pyA0BaHKE, MTOrOTOBKA,
MIPOBE/ICHUE CEPUMHBIX M HKCIICPUMEHTAIBHBIX
VCIIBITAHUHN
4 MeTtoapl n3mMepeHus U KOHTpos napamerpos I1C 4 3
OHC B nporuiecce uCnbITaHUI
S) Pazpabotka nporpammsl ucnbiTanuii oopasua I[1C 4 4
OHC
6 Pa3zpaboTka MeToaukn UCTIBITAHUN 00pa3ia 4 4
npubopa nmm [1C OHC
Bceero: | 20




4.5.KypcoBoe npoexTupoBaHue (padora)
Y4eOHBIM ITAaHOM HE TPEIYCMOTPEHO

4.6.CamocrosiTe;ibHasi padoTa CTy1eHTOB
Bunasl camocTosTensHOM paboThI U €€ TPYIOEMKOCTh IPUBEIEHBI B Ta0uLe 7.

Tabnuna 7 Buasl caMOCTOSTENIEHON pabOTHI U €€ TPYI0EMKOCTh

Bua camocrositenbHOM pabOTHI Bcero, vac CemecTtp 8, yac
1 2 3
CamocrosiTesbHast pabora, BCEro 41 41
U3y4eHHE M OCMBICIIEHHE TEOPETUYECKOTO 20 20

Matepuana qucuuruinael (TO)

MOJArOTOBKA OTYETOB T10 JIAOOPATOPHBIM 12 12
pabotam

pacuetHo-rpaduyeckue 3aganus (PI'3)

BeITIOJTHEHHE pedepara (P)

[Monroroska k Texymemy KoHTpodro (TK) 8 8

nomarraee 3aganue (/13)

KOHTpPOJIbHBIE paboThl 3a0uHUKOB (KP3)

S.IlepeyeHb yueOHO-MeTOAMYECKOr0 o0eceYeHHs A5l CAMOCTOSITEIbHOM

PadoThI 00y4AKOIIUXCH MO TUCHUILINHE (MOLYJII0);
Y4ueOHO-MeTOANYECKHE MaTepHaIIB JJISI CAMOCTOSATEILHON paOOThI CTYICHTOB yKa3aHbl B M. 7 — 11.

6.IlepeyeHb NeYaTHHIX U IJIEKTPOHHBIX YUeOHBIX U3aAHUI

[lepeueHb meyaTHBIX U 3JEKTPOHHBIX YU€OHBIX M3IaHUI MPHBECH B Tadmue 8.
Tabmuua 8- [lepeyeHb MevyaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUIN

[udp bubnuorpaduueckas cesiika / URL ampec KonuyectBo
9K3EMILISPOB B
oubnmoreke
621.396 KoHTposib 1 ucnbITaHus B IPOEKTUPOBAHUU U 7
d33 MIPOU3BOJICTBE PAIMOIIEKTPOHHBIX CpeACTB [ TekcT] :

moHorpadwus / B. K. ®enopos, H. I1. Ceprees, A. A.
Kongpammus ; Pen. B. K. ®denopos. - M. : TexHocdepa,

2005. - 504 c.
629.7 TeopeTudeckre OCHOBBI UCITBITAHUHN 1 15
T33 AKCTIEPUMEHTAIbHAS OTPAO0OTKA CIIOKHBIX TEXHUIECKUX

cuctem [Tekct] : yaeOHOE mocobue / JI. H.
AunekcannpoBckas, B. 1. Kpyrnos, A. I'. Ky3Henos u ap.
- M. : Jloroc, 2003. - 736 ¢




629.7(JIUAII) | KoHTposb peryiupoBaHme 5}
112 Y UCIIBITAaHUE TUPOCKOMTUYECKUX TTprOopoB [TekcT] :
yueOHoe nocobue / M. B. I1aBnos, A. B. I1aBnoBa ;
JlenuHrp. uH-T aBUail. mpudbopoctpoeHust. - JI. : U3n-Bo
JIDTH, 1978.-80 c. : p.

629.7 OCHOBBI HCTIBITAHUH JIETaTeIbHBIX ammapatoB [Tekcr] : 2
075 yaeonuk uist BTy30B / E. . Kpunenxwuii; JI. H.
Anexcannposckas, B. C. MenbaukoB, H. A. MakcuMoB. -
yue0. u3a. - M. : MammnocTtpoenue, 1989. - 312 ¢

Hanexnocts u 3 exTrBHOCT B TeXHUKE [ TekcT] : 4
62-192(083) | cipaBounmK B 10 T. T. 6. DKCIepUMeHTaIbHAsS 00paboTKa
H17 u ucnbitanus / A. 3. Aposos [u ap.] ; pen.: P. C.

Cynakos, O. U. Teckun. - M. : MammnHoctpoenue, 1989.

-375c.
Kuura MeTozasl 1 yCTpOMCTBA JJISI UCIIBITAHUM U3ACITUI 63
629.7 a’POKOCMHUYECKOM TEXHUKH [ DIEKTPOHHBIN pecypc] :
1122 yueoHoe rmocodue / B. I1. ITamkos ; C.-IleTep0. roc. yH-T

a’pOKOCM. TPHOOPOCTPOCHHMS. - DICKTPOH. TEKCTOBBIE
nad. - CII06. : Usn-Bo I'VAIL 2012. - 92 c.

7.IlepedeHb JIEKTPOHHBIX 00pa30BaTeJbHBIX PeCYpCcoB HH(pOpMALIOHHO-
TeJiekOMMYHUKanuoHHoi cetu UHTEPHET
Ilepeuenb BJIEKTPOHHBIX 00pa3oBaTebHbBIX pecypcoB nH(}OpMAITMOHHO-
tenekommyHukannonHo cetu MHTEPHET, HeoOXOAMMBIX I OCBOEHUS JUCIUILTAHBI
npuBe/eH B Tabymile 9.

Tabmuua 9 — IlepedyeHb SIEKTPOHHBIX OOpA30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-
tenekommyHukarmonHon cetnu MHTEPHET, HeoOXoauMBbIX 11s1 OCBOCHHUSI TACITUTIITAHBI
URL anpec Haumenosanue

http://lib.aanet.ru/jir | MexaHHYECKUE UCIIBITAHKS SJIEMEHTOB IIPUOOPOB [ DIIEKTPOHHBII

bis2/ pecypce] : mabopatopubiii mpakTrKyM / C.-IleTepO. roc. yH-T a9pOKOCM.
npubopoctpoenus ; coct. J{. FO. EpiioB. - DneKTpoH. TEKCTOBbIE JaH.
(1 ¢aiin, 3,43 MB). - CII6. : U3n-Bo 'YAIL 2010. - 71 c.
http://lib.aanet.ru/jir | MeToabl 1 yCTPOWCTBA AJIsi HCIIBITAHUN M3JIEITUI a3POKOCMUYECKON
bis2/ TexHHUKH [Dnekrponnsii pecypc] : B. I1. [Tamkos ; C.-Iletepb. roc.

YH-T a3pOKOCM. MpUOOPOCTpOeHHUS. - DieKTpoH. Tekct. aaH. - CIIO. :
N3n-so I'VAIL 2012. — 92c.

8.IlepeueHb HHGPOPMALMOHHBIX TEXHOJIOTHIi
8.1.IlepeyeHb NpOrpaMMHOro odecrevdeHust
[lepedeHp UCTIOIB3yEeMOT0 MPOTPAMMHOT0 OOecTieYeHHs IpeacTaBiieH B Taduie 10.

Ta6muma 10 — [1epedyenp mporpaMMHOTO o0ecriedeHus

Ne i/t Hanmenosanmue

He npenycMmoTtpeno

8.2.1IlepeyeHb HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM
[TepeueHb UCTIONB3YyEMBIX HHPOPMAIIHOHHO-CIIPABOYHBIX CHCTEM IIpeICTaBiIeH B Tabmmme 11.
Tabmuua 11 — Ilepeuerb nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t Hanmenosanmue

He npenycMmoTtpeno



http://lib.aanet.ru/jirbis2
http://lib.aanet.ru/jirbis2
http://lib.aanet.ru/jirbis2/index.php
http://lib.aanet.ru/jirbis2/index.php

9.MarepuaibHO-TeXHUYECKas 0a3a

CocraB MaTepuaaIbHO-TEXHUUECKOM 0a3bl peACTaBIeH B TabuIe 12.
Ta6muma 12 — CoctaB MaTepuanibHO-TEXHHUECKOM 0a3bl

HanmenoBanue cocTaBHON 4aCTH MaTEPUAIBHO-TEXHUYECKOMN Homep
Ne n/mt ayIuTOpUu
0a3bl

1 JlexmioHHas ayauTOpUs

2 MynbTuMenuitHas JTEKIIMOHHAS ayIUTOPHS 13-04

3 [ToBOpOTHBIE CTOJIBI U CTEHIBI IJIs1 AUHAMUYecKuX ucnbiTanuii | 13-03a, 13-030,
THPOCKOMTUYECKUX MPHOOPOB 13-04

4 Kadenpanbublie cTeH bl 1 yueOHBIE 00pa3Lbl HHEPIUATBHBIX 13-03a, 13-030,
I1C OHC 13-04

10. OueHouHble cpeAcTBA 1JIs1 MPOBEAeHUA MPOMEKYTOUYHOM aTTeCTAIUM

10.1.CocraB ¢oHIa OIICHOUHBIX CPEACTB NpuBeeH B Tabnuue 13
Ta6muma 13 - CoctaB GoH/Ia OIEHOYHBIX CPEJCTB ISl IPOMEKYTOYHOM aTTeCTaIlKI

Bua npoMmexxyTouHOM arTecTanuu [IpumepHBIi IEPEUEHb OLEHOYHBIX

CpEICTB

DK3aMeH

Cnmcok BOIpoCcoB K 3K3aMEHY
DK3aMeHaIHOHHbIE OMIIETEI

10.2.B xauecTBE KPHUTEPHEB OLCHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHHS) KOMIETEHLUH
00yJaronMMucs MPUMEHSIETCSl S-0aJuTbHasl MIKaia OIEHKH CHOPMHPOBAHHOCTH KOMITCTCHIIHM,
KOTOpasi mpuBeeHa B Tadnuie 14. B Teuenue cemectpa MOxkeT ucnoiib3oBarbes 100-0amnpHas
IKaJla MOAYJbHO-PEUTUHTOBOM CHUCTEMBI Y HUBEPCHUTETA, MpaBUia HCIOJIb30BAaHUS KOTOPOH,

YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOpMAaTUBHBIM akToM ['Y AL

Tabmuua 14 —Kpurepun olleHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

Orenka
KOMITETEHIIUHA

5-0auibHad 1IKana

XapaxTepucTrka cpOpMUPOBAHHBIX KOMITETEHITUI

— oOydaroniics TIyOOKO W BCECTOPOHHE YCBOWJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CJICIOBATENILHO U TPAMOTHO €r0 M3JIaracT;

— ONMHpPAasCh HAa 3HAHUS OCHOBHOW W JOIOJHHUTEIBHOH IJMTEPaTyphI,

(OTIHAHG? TECHO IIPUBS3BIBACT YCBOCHHBIC HAYYHBIC TOJOKEHUS C IPAKTUYECKON
(GATCHOY JESITEIbHOCTBIO HAlPaBJICHUS;
— yMenio 000CHOBBIBAET M apT'yMEHTUPYET BbIJIBUTAEMbIE UM UJICH;
— JIelaeT BBIBOJIBI M 0000IIEHHMS;
— CBOOO/IHO BJIIEET CUCTEMOH CIIEHUAIN3UPOBAHHBIX TOHITUH.
— o0y4aroLuiics TBEpIO YCBOMUI IMPOTrPaMMHBIA MaTepHall, TPaMOTHO U
II0 CYyIIECTBY H3JIaracT €ro, ONWpasChb Ha 3HAaHUA OCHOBHOU
«XOpOLIO» JUTEPATYpHI;
<«GaYTEHO — HE JIOIYCKAeT CYIIECTBEHHBIX HETOYHOCTEM;

— YBA3LIBACT YCBOCHHBIC 3HaHUA C HpaKTquCKOﬁ JACATCIIBHOCTBIO
HaITpaBJICHU,
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Ornenka
KOMITETEHIIUNA

5-0auibHad 1IKana

XapaxTepucTrka cOpMUPOBAHHBIX KOMITETEHITUI

— apTyMEHTUPYET HayYHBIC MTOJIOKEHNS,
— JIeNaeT BBIBOALI U 0000IIEHUS
— BJIaJICET CUCTEMOM CIIEIIMATU3UPOBAHHBIX MOHATUH.

«yIOBIIETBOPUTEIILH
o»

<Ga4YTCHO»

— 0Oy4Jaronuiicss yCBOMJI TOJIBKO OCHOBHOW MPOTPAaMMHBIM Matepua,
[0 CYIIECTBY HM3JIaraeT €ro, OMUpasChb Ha 3HAHUS TOJILKO OCHOBHOM
JUTEPaTypHI;

— JIOMYCKaeT HECYIIECTBEHHbIE OIIMOKU 1 HETOUHOCTH;

— UCHBITBIBACT 3aTPYAHCHUA B IMPAKTHYCCKOM MNPHUMCHCHUU 3HAHUM
HaITpaBJICHUA,

— c1a00 apryMEeHTUPYET HayYHBIE MTOJIOKEHHS,
— 3aTpynHsaeTcs B GOpMYJIUPOBAHUHU BBIBOJIOB U 000OIICHUI;
— YaCTU4YHO BJIaACCT CHUCTEMOU CIICUAJIM3UPOBAHHBIX MIOHATHH.

«HEY/IOBJIETBOPUTEND
HO»

«HC 3a4TCHO»

— o0yyarouuiicss He YCBOWJI 3HAYUTENIBHONM 4YacTH MPOrpaMMHOTO
MaTepuaia,

— JIOIyCKaeT  CYLIECTBEHHblE  OWIMOKM W HETOYHOCTU  IpHU
paccMOTpeHHH PooOIeM B KOHKPETHOM HalpaBJICHUY;

— UCIBITBIBACT TPYIHOCTU B IIPAKTUYECKOM IIPUMEHEHUY 3HAHUU;
— HC MOXCT apTYMCHTUPOBATH HAYYHBIC ITOJIOKCHUS,
— He GOpMYITUPYET BEIBOJAOB M 0000IIEHUH.

10.3. TunoBbie KOHTPOJIbHBbIE 3aJaHUS] WM HHbIE MATEPHAJIbI:
Bormpocs! (3agaun) s sK3aMeHa peIcTaBlIeHbl B Tadnwuie 15.

Tabmuna 15 — Bompocs! (3agaun) 11 9K3aMeHa

11

Kon
Ne mi/m [lepeuens BompocoB (3a1a4) AJisl IK3aMEHa
MHIMKATOpa
1 Ponpb ucnbiTanuii B mpouecce npoektupoBanus, npoussoacrea | I11K-4.3.1
u skcruryarauuu [1C OHC.
2 Oranbl )KU3HEHHOTO IUKJIA CIIOKHBIX TEXHUYECKUX CUCTEM. IIK-4.Y.1
3 OcHOBHBIE IPUHLIUIIBI IOCTPOEHUSI CHCTEM KOHTPOJIS U I1K-4.B.1
WCTIBITAHUM.
4 DKcrepuMeHTalbHas OTPabOTKa KaK OCHOBA CHCTEMBI
yIpaBJIEHUS KA4€CTBOM IPOAYKIIHH.
5) Poub ucnibITanuit B pouecce co3aanusi HOBbIX 00pasnos [1C
OHC.
6 HcnbiTanus 1 KOHTPOIIb. B3auMOCBA3b U3MEPEHUH, KOHTPOJISA U
WCTIBITAHUM.
7 O06o00611eHHas cxeMa SKCIIEPUMEHTATbHON OTPaOOTKH HOBBIX
CHUCTEM.
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8 CoBpeMeHHbIN NOAX0 K OPraHNu3alui KOMIUIEKCHBIX
IIPOrpaMM UCIBITaHUN.

9 CPOHC.

10 Kputepun 3¢(heKTHBHOCTH UCIIBITAaHHA.

11 MareMaTruecKkre MOJEIHU IIPOLECCa UCTIBITAHUMN.

12 MeToa onTUMAaIBEHOTO TUIAHUPOBAHKS YKCIIEPUMEHTATBLHON
orpabotku [1IC OHC.

13 Ienwn u 3amaun monenupoBanus npu cozaannu [1C OHC.

14 HcnbiTanust Ha OCHOBE (PM3HYECKOTO MOJICTUPOBAHMS.

15 VcnbITaHus Ha OCHOBE MAaTEMaTHYECKOI'0 MOJIEIINPOBAHMUSL.

16 KoMOnHUpOBaHWE BUIBI MOJIETICH.

17 HNmuTanmoHHOE MOACIIUPOBAHUE CIIOKHBIX CUCTEM.

18 Knaccudukanus sxcrmyaTaliioHHBIX (DaKTOPOB 10 UCTOYHHUKY
UX BO3HMKHOBeHUs. Bo3Mymatomue ¢pakTopsl B mpoiiecce
skcrryatanuu [IC OHC a3pokocMuyeckoro Ha3HayeHus.

19 Crumynupyromye u AecTabuiIn3upyoe SKCIUTyaTalliOHHbIE
(bakTopBhI.

20 HcnbiTanus Ha Bo3eHCTBUE BUOpAIIHIA: YCIOBUS UCTIBITAHUNA U
IPUMEHSEMOE UCIIBITaTeNIbHOE 000PYOBAHUE.

21 MeTo1bl ¥ BUBI BUOPOUCTIBITAHUH.

22 HcnblTanus Ha ynapHbIE BO3JEHCTBHS: YCIOBUS UCIIBITAHUN U
npuUMeHsieMoe 000pyI0BaHKE, METO/IbI UCIIBITAHHUM Ha YAapHOe
BO3JICUCTBHE.

23 HcnbiTanus Ha BO3AEUCTBUE JIMHEWHBIX YCKOPEHUMN: YCIIOBUS
UCTIBITAHUN ¥ IPUMEHSEMOE HCIIBITaTeIbHOE 000pyI0BaHNE,
METOJILI UCIBITAHUH,

24 HcnpiTanusa Ha BO3IEUCTBUE aKyCTUYECKOTO IIIyMa. Y CIOBUS
UCTIBITAHUHN M IPUMEHsIeMOoe 000pYyA0BaHUE, METObI
UCIIBITAaHU M.

25 KomOuHupOBaHHBIE UCTIBITAHMS: YCIOBHS UCIIBITAHUN Ha
KOMOWHHUPOBAHHOE BO3/ICHCTBHE BHEITHUX (DAKTOPOB U
pUMEHsIeMOe 000pyI0OBaHHE.

26 HcnpiTanne Ha BO3AeCTBUE KIMMAaTHUECKUX (DaKTOPOB:

MOBBIIIEHHON TeMITepaTyphl BHEIIHEH cpesibl/ TOHUKEHHOM
TEMIIepaTypbl BHEUTHEW CpeIbl/ N3MEHEHNE TEMIIEPaTyphl
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BHEIITHEH cpe/ibl/ MOBBIMIEHHOW BIAXKHOCTH/ COTHEYHOTO
U3JTy4EHUs/ TOHM)KEHHOTO aTMOC(EpHOTO AaBICHHUs/
CTATUYECKOE M TMHAMUYECKOE BO3/CHCTBUE MBUTH (T1ecKa) /
BO3JICUCTBHE BOJIBI/ BO3JIEHCTBHE aTMOC(HEPHI C KOPPO3UOHHO-
AKTUBHBIMH areHTaMH.

27

HcnbiTanus Ha BO3IEHCTBHE KOCMUYECKUX (haKTOPOB:
TyOOKOTO BaKyyMa U TOHMKEHHOM TeMIepaTypbl/
MUKpPOMETEOPUTHBIX TOTOKOB/ KOMOMHHPOBAHHOE BO3/CICTBIE
(haKTOpOB KOCMUYECKOTO MTPOCTPAHCTBA.

28

Onenka cocrosiuii [IC OHC: meTonamu Teopun uHbOpMarim/
METOAaMHU MaTeMaTquCKOﬁ J'IOI‘I/IKI/I/ METOAaMHU I/IHTGI‘paJII:HOI\/'I
JOUArHOCTUKMH.

29

Meroas! noucka Heucnpasuocreit B [IC OHC.

30

1. Knaccugukaius MeT010B KOHTPOJIS Ka4ecTBa.
MeTo/1bl Hepa3pyLIarOIIEr0 KOHTPOJISI MUKPOMEXaHUUECKUX

CCHCOPOB MMapaMeTPOB JBIKEHHSI, U3TOTOBJICHHBIX HA OCHOBE
MEMS-TexHoNIO0THH: aKyCTHYECKHEe/ KamuJUIsIpHbIe/
AJIEKTPOXUMHYECKHE/ DIIEKTpUUECKHe/ MarHUTHbBIE/
3JICKTPOMArHUTHBIE/ TEIJIOBBIC/ pagalliOHHBIC
PaZlOBOIHOBBIE/ IIEKTPOHHONH MUKPOCKOIIUHY/ PEHTIC€HOBCKHUE/
METOJIbI ONTHYECKOTO KOHTPOJIS

2Bomnpocs! (3agaun) i 3ayera / nudhepeHunpoBaHHOTO 3a4eTa MpeicTaBieHbl B Tadnuie 16.

Ta6muma 16 — Boripocs! (3amaun) nis 3avera / audd. 3adera

Ne i/t

Kon
[Tepeuens BompocoB (3agau) s 3aueta / mud . 3auera
WHUKATOpa

Y4eOHBIM MIIaHOM HE MPEIYCMOTPEHO

Tembl M 3amaHuWe Ui BBINOJHEHHUS KypcOBOW paOOThI / BBINOJIHEHUS KYpPCOBOTO IPOEKTa

MpeICTaBICHBI B Tabmwmie 17.

Tabmuua 17 — IlpumepHbIii mepeueHb TEM I BBIIIOJHEHHUS KYpPCOBOM pabOTHI / BBIOJIHEHUS

KYpPCOBOT'O MPOEKTA

Ne i/t

[IpumepHBIii TepedeHb TeM ISl BBIOJIHEHUS KYPCOBOI paOOThI / BHIOTHEHUS
KYpCOBOT'O MPOEKTa

VY4eOHbIM MJIaHOM He MPEAYyCMOTPEHO
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Bormpocsl 11si mpoBeeHNsT IPOMEKYTOYHON aTTeCTAllUU TMPU TECTHPOBAHUH TMPEACTABICHBI B
Tabimue 18.

Tabmuua 18 — [IpumepHbIii IepedeHb BOIIPOCOB ISk TECTOB

. Kon
Ne n/mt [IpuMepHBIii IepeyeHb BOIIPOCOB IS TECTOB
MHJUKAaTOpa

[lepeyeHr TeM KOHTPOJBHBIX PaOOT MO JIUCHUILIMHE OOYYalOmUXCs 3a04HON (HOPMBI
0o0ydJeHwus1, mpeacTaBiieHbl B Tadymie 19.

Ta6muma 19 — [IpumepHbIil mepedeHb KOHTPOJIBHBIX M MPAKTHYECKUX 3a7a4 / 3aTaHII

Ne ii/mm [IpuMepHBIii MepedeHb KOHTPOJIBHBIX U MPAKTHYECKHUX 3a/1a4 / 3aIaHui

He npenycmotpeno

10.4.Meroandeckue MaTepualbl, OMPEICIAIONIMe TPOIEAYPhl OICHUBAHMS WHIWKATOPOB,
XapaKTepU3YIOMIMX d3Tanbl  (OPMUPOBAHHUS KOMIIETCHIIMM, COAEpPKATCS B  JIOKAIBHBIX
HopMaTuBHBIX akTax ['YAII, pernaMeHTHPYIONIMX TOPSIAOK U MPOLEAYPY MTPOBEICHUS TEKYILIETO
KOHTPOJIS YCIIEBAEMOCTHU M MIPOMEXYTOUHOM aTTectanuu odyuatommxcs ['YAIL

11.MeToauveckue yKkazaHnusi JAJ51 00y4alOIIMUXCs 0 OCBOEHUIO

JUCIUIIJIMHbBI
11.1. MeToauyeckne yKazaHus JJisl 00yYAIOUIHXCSI IO OCBOEHHIO JIEKIIMOHHOT0 MaTepuaJjia

OcHOBHOE Ha3zHAauYEHHUE JICKIIMOHHOTO MaTepualia — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOE W SICHOE H3JIOKeHHE ydeOHoro marepuana. Ha3znaueHue COBpEMEHHOH JICKIIUH B
pamMKax IUCHUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(MOPMAIMIO MO TEME, & B OCBOCHUU
byHIaMEHTAIBHBIX MPOOJIEM AUCHUIUIMHBI, METOJIOB HAyYHOTO TIO3HAHHWS, HOBEHIIHMX
JTOCTIKEHUI HaydyHOW MbICTU. B ydeOHOM mpoliecce JEKIUs BBIMONTHIET METOJOIOTUYECKYIO,
OpPraHU3AIMOHHYI0 ¥ WHGOPMAITMOHHYIO (QYHKIMH. JISKIUs pacKphIBacT MOHATHHHBIN ammapar
KOHKpETHOW oOnacTu 3HaHWS, €€ MpOOJIeMBI, JaeT ILEIbHOE MPEICTaBICHHE O JIUCLUIUINHE,
MOKa3bIBACT B3aUMOCBSI3b C IPYTUMU AUCITUTUTTHAMM.

[Mnaaupyemsl pe3yabTaThl IPU OCBOCHUH 00YYaIOIIUMCS JICKITMOHHOTO MaTepuaa;

— TIONyYEHHUE COBPEMCHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHHWH, YpPOBCHb
KOTOPBIX ONpPEIETAETCS 1EIEBOM YCTAHOBKOM K Ka)KI0HM KOHKPETHOM TEME;

— TIONy4YEHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIMOIaBaATEIIEM;

— pa3BuTHEe TPO(ECCHOHATHLHO—CIOBBIX  KAadecTB, JIOOBM K TMpeaMery |
CaMOCTOSITEJIbHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHHE HEOOXOAMMOT0 MHTEPECa, HEOOXOIUMOTO IS CAMOCTOSITEIIbHOU paOOTHI;

— TOJy4YeHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTUS HAyKH U TEXHUKU H O
MPOTHO3€E UX Pa3BUTHI HA OJIMKAMIIINE TOIBL;

— Hay4HMTCsl METOIWYEeCKH o0pabdaTbiBaTh Marepuan (BBIACIATH TJIABHBICE MBICTH M
MOJIOKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJIaM, IIOBTOPSTh HMX B  Pa3IMUHBIX
bopmynupoBKax);

—  TIOJIy4eHHUE TOYHOTO MOHUMAHHUS BCEX HEOOXOUMBIX TEPMUHOB U TTOHITHH.



JIeKUMOHHBIA MaTepuall MOXKET COMPOBOXKAATHCA JAEMOHCTpPAlMEl  CIIAiIoB U
UCIIONIb30BAaHMEM pa3laTOYHOTO MaTepuaja TMpU TMPOBEACHUM KOPOTKUX TUCKycCH 00
OCOOEHHOCTSIX IPUMEHEHHS OT/ICTbHBIX TEMATHUK TI0 TUCIUTIINHE.

CrpyKTypa npeaocTaBieHus JEKIHOHHOTO MaTepHraa:

- Onrcanne METOJIOB ONpEEICHUsT IMapaMeTPOB HAACKHOCTH, MPUMEHSEMBIX IS
pacdeTa HaIe)KHOCTH TTPUOOPHBIX CUCTEM Ha PA3IUYHBIX CTAAMSIX )KU3HEHHOTO ITUKJIIA;

- Onucanne MeTOJOB OOECHeYeHUs 3alaHHOW HAJe)KHOCTH, MPUMEHICMBIX Ha
Pa3JIMYHBIX CTAIUSAX )KU3HEHHOTO [IUKIIA;

—  JleMoHCTpamus IpruMEPOB pacyeTa HaIeKHOCTH TPUOOPHBIX CUCTEM;

—  OO0o01eHue U3I0)KEHHOT0 MaTeprana;

- OTBeThl HA BO3ZHUKAIOIIKE BOMIPOCHI IO TEME JICKIIUH.

11.2.Metoauueckue yKazaHnus 1Jisl 00y4alomuxcs Mo NPOX0KAeHUIO J1a00paTOPHBIX padoT

B xone BeimonHeHUs1 1a0OpaTOpHBIX paboTa 0O0y4aromuics AOKEH YriayOuTh H
3aKpENUTh 3HAHMS, NPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METOAUKOW U TEXHUKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJU(UKAMOHHOW XapaKTEPUCTUKOM OO0ydaromerocs.
Brimonnenue mabopaTOpHBIX PabOT COCTOUT U3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKOMN YaCTel U KOHTPOJIBHBIX MEPOIIPUATUH.

Brimonaenne nmabGopaTOpHBIX pabOT 00y4arOmMMCS SIBISIETCS HEOTHEMJIEMOW YacThIO
U3YYEHUS JUCUUIUIMHBI, OINpeAensieMoi y4eOHbIM IIJJAHOM M OTHOCHUTCS K CpPEICTBaM,
o0ecrevynBaroUM pellieHre CIEIYIOINX OCHOBHBIX 33a4 y 00y4aroerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBAaHHUS MPOIECCOB, SBICHUH H  OOBEKTOB,
M3y4aeMbIX B pAMKAX JaHHOW JTUCLUIIJIMHBL;

— 3aKperuvleHHe, pa3BUTHE M JIeTalM3alusl TEOPETUYECKUX 3HAHMI, MOJY4YEHHBIX Ha
JIEKIUAX;

—  TIOJy4YeHHE HOBOW MHGOPMAIIMH TI0 U3y4aeMOM JUCITUIUINHE;

— TmpuoOpeTeHrne  HaBBIKOB  CaMOCTOATENBbHOHW  paboThl ¢ J1abOpaTOpPHBIM
000pyI0BaHUEM U MPUOOPAMH.

3ananue U TPeOOBAHUSA K MPOBEACHUIO JIA00OPATOPHBIX padoT

Bapuant 3amanus mo Kaxmoidl gabopaTopHOM paboTe oOydJaronuiics mojydaeT B
COOTBETCTBUU C HOMEpOM B cmucke rpymnmbl. [lepen mpoBeneHuem 1abopaTopHON pabOTHI
06yqa10LueMyc;1 CJICAYCT BHUMATCIBHO O3HAKOMHUTBCA C MCTOAUYCCKHMMU YKa3aHUAMU I10 CC
BBIIIOJIHEHUIO. B cOOTBETCTBUH C 3alaHUEM O6y‘IﬂIOLL[HI>iC5I JOJI?KEH ITIOATOTOBUTH H€O6XO,Z[I/IMI:IC
JAHHbIe, TOJIYYUTh OT TMpPErnoAaBaTeNs JONYCK K BBIMOJHEHHIO Ja0OpaTOpHOH paboThl,
BBIMOJHUTh YKa3aHHYIO IOCJIEOBATEIbHOCT ACUCTBUN, MONTYYUTHh TpeOyeMble pe3yJbTaThl,
0hOPMHTH | 3AITUTUTH OTUYET 10 JJaOopaTOpHOM padoTe.

Crpykrypa u ¢popma otuyera o 1adopaTopHoii padorte

Otuer o mabopaTopHOW paboTe [ODKEH BKIIOYATh B Cce0s: TUTYIBHBIH JIHCT,
(GOopMyIMPOBKY 3alaHUs, TEOPETUUYECKUE IIOJIOKEHHs, MCIOJIb3yeMble MPHU BBITOJHEHUU
1abopaTopHOil paboThI, OMKMCAaHUE MPOIECCca BRIMOJIHEHHS JTa0b0paTOpHOI paboThl, MOTyYeHHbIE
pe3yabTaThl U BBIBOBI.

TpeodoBaHnusi K 0(pOpMIICHUIO OTUYETA 0 JIA0OpaTOPHOIi padoTe

[To xaxmoit mabopaTopHOil pabOTE BBIMOJHICTCS OTACIBHBINA OTYET. THUTYJbHBIA JIUCT
odopmiieTcsT B COOTBETCTBHH C Ma0JoHOM (0oOpasmom) mpuBeAcHHBIM Ha caite [YAII
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(www.guap.ru) B paznene «CeKTop HOPMAaTHBHOH JOKyMEHTAIUK». TEeKCTOBBIC U rpadruecKue
Matepuaibl 0QOpMISIOTCS B cooTBeTcTBUU C jedcTByroumMu ['OCTamu u TpeboBaHUAMH,
npuBeAcHHBIME Ha caiite ['YAIT (www.guap.ru) B pasgene «CeKTOp HOPMAaTHBHOM
JOKYMEHTaL N .

11.3.MeToauyeckne yKa3aHusi JJisi O0y4arOmIUXCS MO TMPOXOXKIEHHID CAMOCTOSITEILHOI
padoTsbI

B xone BBIMOMHEHHS] CaMOCTOSITEIPHOM pabOThI, 00yJarOUIUCs BHITIOJHIET paboTy IO
3a/IaHUI0 M TIPH METOJUYECKOM PYKOBOJCTBE IMPEMOJaBaTeNsi, HO 0€3 €ro HernocpeCTBEHHOIO
y4acTusl.

B mporecce BBIMOTHEHHUS CaMOCTOSITENBHON paboOThl, y oOyuaromierocss GpopMupyercs
1eecoo0pa3Hoe TIaHUPOBaHUE pabovero BpEMEHHU, KOTOPOE MO3BOJISET UM Pa3BUBATh YMEHUS
Y HaBBIKM B YCBOCHHM M CHCTEMATH3allM¥ NPUOOPETAacMbIX 3HAHHIA, 0OECTICUYMBACT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B TIEpUOJ OOYUYEHHS, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHUS
po)eCCHOHAIBHOTO YPOBHSI.

MeroauyecKUMH ~ MaTepuallaMH,  HAalpaBISIONIMMUA  CaAMOCTOSITENIEHYIO  paboTy
00ydJaronuxcs SABISIOTCS:

—  y4e0HO-METOINYECKHI MaTepHall 10 TUCIUILTHHE.

11.4. MeToanyeckue yKazaHMs A OO0yYAIOIIMXCH IO TPOXOKICHHIO NPOMEKYTOYHOH
aTTrecTaluu

— IIpomexyTtouynas arTectanusi OOYyYalOIIUXCS MpPEIyCMAaTPUBACT  OICHUBAHUE
IPOMEXYTOUHBIX M OKOHYATEJIbHBIX PE3YJIbTaTOB 00y4EHUs MO TUCHUIUIMHE B (popMe IK3aMeHa.
DK3aMeH, Kak MpaBWJIO, MPOBOJUTCS B IMEPUOJ IK3AMEHALMOHHOMW CECCHUM U 3aBepIlIaeTcs
aTTeCTalllOHHON OLIEHKOM «OTIHYHOY, «XOPOIIIOY, «yIIOBJIETBOPUTEIHHOY,
«HEYAOBJIETBOPUTEIHHOY.

— Cucrema OLIEHOK IIpHU MPOBEAECHUU IMPOMEXKYTOUHON aTTECTALlMU OCYILECTBISETCS B
COOTBEeTCTBUM C TpeboBanusmMu Ilonokenuit «O TekylieM KOHTpOJE YCHEBAaEeMOCTH H
MPOMEKYTOUHON aTTecTanuu cTyfaeHToB [ YAII, oOydaromuxcsi mo TporpamMMbl BBICIIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBOW CHCTEME OIICHKH KayecTBa y4eOHOW paboThI
ctyaeHToB B 'Y AID».
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JlucT BHEceHUs U3MEHEHUH B pabovyto MporpaMmy AUCIUTLTMHBI
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[Hata BHEceHus
W3MCHECHUM U
JIOTIOJTHCHUH.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHre U3MEHEHHUH U JOTIOTHCHHH

JlaTa u Ne

MIPOTOKOJIA
3aceaHus
Kadeapsl

ITonnuce
3aB.

kadenpoii
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