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AHHOTaAUA

Hucuurmumaa «MeTOJ0NOTHs  HMCIBITAaHUH  NpUOOpPOB M CHCTEM»  BXOAWUT B
00pa3oBaTeNbHYI0 MPOrpaMMy BBICIIEIO OOpa3oBaHUs — MPOrpaMMy MAarucTpaTypbl IO
HaNpaBJICHUI0 TOATOTOBKM/ crieruaiabHOCTH 24.04.02 «CucteMbl ympaBlieHHs IBI)KEHUEM, U
HaBuranus» HampaieHHOCTH «IIpubopsl M cuCTeMbl OpHUEHTALMM, CTAOMIM3aluu U
HaBurauu». Jlucuuiumza peanusyercs kapeapoit «Nel3».

JucuuiuiiHa HaneneHa Ha (P OpMHUPOBAHKE Y BBIITYCKHHUKA CIIETYIOIIUX KOMIETSHIINH:

IIK-1 «CmocobGen ¢GopMHpOBaTh HOBBIE HAIPaBICHHUS HAYYHBIX HCCIEAOBAHUN U
OTIBITHO- KOHCTPYKTOPCKUX Pa3paboTOK»

[1IK-4 «CriocoGeH MCIoIb30BaTh TEXHOJIOTHH HAYYHOTO SKCTIEPUMEHTA YIS TOJTydCHHS
HOBBIX 3HAHMHA O TAKTMKO-TEXHMUYECKUX XapaKTEePUCTHUKaX JEHCTBYIOIIMX U pa3padbaTbiBaeMbIX
puOOPOB CUCTEM OPHUEHTALMHU, CTaOWIM3AllMM W HaBUTALMU JIETAaTENIbHBIX almaparoB U MX
COCTaBHBIX 4acTei»

Henbto AMCUMIIMHBL SBISETCS TEOPETHUECKOE OCBOEHUE CTYIEHTaMU METOJ0JIOTUU
UCHBITAHUNA DIIEMEHTOB CHCTEM aBTOMAaTHMYECKOI'O YIPaBJICHMs JIETAaTEIbHBIMH allllapaTaMu,
OCHOBHBIX JTalnax M BHUAOB UCHBITAHUN NpPU CO3/IaHUM HOBBIX KOHCTPYKUUH U B YCIOBHSX
CEepUHHOT0O TMPOU3BOJICTBA, MpPOOJIEM M TEXHOJOTHUU OKCIUTyaTallid CHUCTEM YIIPaBJICHUS
JIeTaTeIbHBIMU allllapaTaMy Ha BCEX dTarax >KM3HEHHOIO IUKJIA, a TAK)KE MOJIyYEeHUS! HaBBIKOB,
HEOOXOJIUMBIX JJIs1 KBaJU(UIMPOBAHHOTO TIPOBEJIEHUS HCIBITAHUM MPUOOPOB U CHCTEM
OpHEHTAINH, CTAOUIN3alliU U HABUTAIlUH, U UX JIEMEHTOB.

[IpenofaBanue AMCHMILIMHBI TpEeAycCMaTpUBaeT cienyromue (QopMbl OpraHu3aluu
y4eOHOTO TIpoIiecca: JIEKIHH, JTabopaTopHbIe pabOThHI, MTPAKTUUYECKUE 3aHATHS, CAMOCTOSITEIbHAS
paboTta oOyuaromierocs.

[IporpamMmoii TUCUMIIIMHBI NPEIXyCMOTPEHBI CIEIYIOUIME BHUIbl KOHTPOJS: TEKYLIHi
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAs aTTecTalus B popMe IK3aMeHa.

OO6mrast TPyAOEMKOCTh OCBOCHHS JTUCIUIUIMHBI COCTaBJIsET 5 3aueTHBIX eauHuIl, 180
4acoB.

S3b1K 00yUYeHUS 110 JUCITUTITMHE KPYCCKUN»



1. IlepeuyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS N0 JMCHHUIIIHHE

1.1. Iesn npenogaBaHus AHCHUILTHHBI

[lenpr0 AMCUMIUIMHBL SABJISIETCS TEOPETUYECKOE OCBOCHUE CTYIEHTAaMH METOJO0JIOIMHU
UCIBITAHUN DJIEMEHTOB CHUCTEM aBTOMAaTHMYECKOI'O YIIPABJICHMs JIETAaTEJIbHBIMM amrapaTamu,
OCHOBHBIX JTalax M BHUJOB UCHBITAHUN NPU CO3/IaHUM HOBBIX KOHCTPYKLUUN U B YCIOBHSX
CEpUHHOT0 IPOU3BOJCTBA, MPOOJIEM M TEXHOJOTHMU OKCIUIyaTallMd CUCTEM YIIPaBJICHUS
JIeTaTeIbHBIMU allllapaTaMy Ha BCEX dTarax >KMU3HEHHOIO IUKJIA, a TAK)KE MOJIyYEHHUS! HaBBIKOB,
HEOOXOJMMBIX Ui KBATH(DUIMPOBAHHOTO TPOBEACHUS HCIBITAHUI TPUOOPOB M CHUCTEM
OpHEHTAINH, CTAOUIN3ALUU U HABUTAllUH, U UX SJIEMEHTOB.

1.2. JlucummnuHa BXOOUT B  COCTaB YacTH, (OPMHUPYEMOW  y4aCTHUKAMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTENbHOM MPOrpaMMBbl BICIIETO 00pa3oBaHus (nayee —
OII BO).

1.3. Tlepeyenr TUIAHHPYEMBIX Ppe3yJbTATOB OOy4YeHHS MO JHCHHILIMHE,
COOTHECEHHBIX C IIAHUPYeMbIMH pedyabTaTamMu ocBoenus OII BO.

B pesynbraTe u3ydeHUs AUCUUIUIMHBI OOy4aIOUIUICS JOJKEH 00ManaTh CIEAYIOUIUMU
KOMITETEHIUSIMU WM UX 4YacTsIMHU. KoMIleTeHIuN 1 MHAUKATOPbl UX JOCTH)KEHUS IPHUBENIECHBI B
tabmuue 1.

Tabmuma 1 — [lepeueHb kKOMIETEHIMN U UHAUKATOPOB UX JIOCTHKEHUS

Kareropwus (rpymma) Kon u Ko n HauMeHoBaHNE UHIUKATOPA TOCTHKEHUS
HanMEHOBaHHE
KOMIIETEHIIN N KOMIIETEHIINHT
KOMIIETEHIIN N
IIK-1 Crnocoben
(hopMUpOBaTH HOBBIE
HanpaBJICHUS I1K-1.B.1 BnageTs COBpeMEHHBIMH METOAaMU
[IpodeccrnonanpHbIC | HAYYHBIX AHAJIMTUYECKOTO aHAJIN3a, MATEMATHYECKOTO U
KOMIIETEHI[NHU HCCIIEOBAHUI 1 MMUTAIIMOHHOTO MOJCIUPOBAHUS, TTIOCTAHOBKHU
OIIBITHO- AKCIIEPUMEHTAIIbHBIX MCCIICIOBAHUMA
KOHCTPYKTOPCKHX
pa3paboToK
I1K-4 Crnocoben
HCIIOJIE30BaTh
TEXHOJIOTHHU
HAVIHOLO [1K-4.3.1 3HaTh cpeACTBAa U METObI MPOBEICHUS
i UCIIBITAaHUH TPHUOOPOB M CUCTEM OPHECHTAIIUH,
AKCIIEpUMEHTA JIJIst
CTaOMIIM3allMy U HaBUTAllMH JIETAaTEIbHBIX
MOJTY4CHHS HOBBIX .
N armapaToB ¥ MX COCTABHBIX YacTel
3HAHWUI O TAKTHUKO-
[1K-4.Y.1 ymeTh pa3pabaTbiBaTh METOIUKU
TEXHUYECKUX 2
WCIIBITAaHUI; TIPOBOJIUTH UCIIBITAHUS C
[IpodeccnonanpHbIe | XapaKTepUCTHKAX
" HCITOJI30BAHUEM CPEJCTB aBTOMATH3AIMH HX
KOMIIETEHI[UHU JNEHCTBYIOIIUX U
MIPOBEJICHUS; aHATTU3UPOBATH PE3YIbTAThI
pa3pabaTbIBacMbIX .
UCIBITAHUN U COCTABJIATH OTUYETHYIO
pruOOPOB CUCTEM
JOKYMEHTAIUIO
OpHEHTAlINH,
[1K-4.B.1 BnageTb COBpeMEHHBIMH METOJaMU
CcTaOMIN3aluy U o
00paboOTKU Pe3yNbTaTOB UCIIBITAHUH C
HaBUTAL[HU
HCIoJIb30BanneM DOBM
JIETATENbHBIX
anmaparoB U UX
COCTaBHBIX YacTeH




2. Mecto aucuunjanHbl B cTpykType OI1

JucuuminHa 0a3upoBaThCs HA 3HAHUSAX, paHee MPHOOPETECHHBIX OOYUYAIONTUMUCS IMPU
oOyueHWH TI0O HampaBJCHUSAM OakajgaBpuara, OPUCHTHPOBAHHBIX HA IMPOCKTHPOBAHHE
TEXHUYECKUX CUCTEM.

3HaHUsA, TOJIYYCHHbIE MPU HM3YYEHUU Marepuana JaHHOW IJUCIUIUIMHBI, UMEIT Kak
CaMOCTOSTENBHOE 3HAYCHUE, TAK U MOTYT UCIIOJIb30BATHCS MIPU U3YYEHUH APYTUX TUCHUIUINH

- CucreMbl OpUEHTAIIUU U YIIPABIICHUS] KOCMUYECKUMH arlliapaTaMu,

- [IpoexkTupoBaHNE MUKPOMEXaHUYECKUX HHEPIIUATIbHBIX YYBCTBUTEIIbHBIX AJIEMEHTOB,

- MHTerpupoBaHHbIE CUCTEMBI OPUEHTALIUH U HABUTALIUH,
a TaKKe IPHU BBITOJHEHUU BBIMYCKHOW KBATU(PUKAIMOHHOH pabOTHI W B IOCIEIYOMIEH
podecCHOHABHOM IEATEIIPHOCTH B paMKax MOJTYYCHHOW KBATM(DUKAIIHH.

3. O0beM U TPYA0EMKOCTh AU CIHUIITUHBI
Jlanable 00 o0meM o0beMe TUCHUIUIMHBI, TPYJOEMKOCTH OTAEIbHBIX BHUJOB y4eOHOM
paboTHI O AUCIUTIUTHHE (M paclpeaeseHne 3TOH TPYAO0EMKOCTH MO CeMECTpaM) MPECTaBICHEI B
Tabnuue 2.

Tabmuma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIIHHBI

TpynoemkocTs 1o
Bun yue6Hoit paboTbl Bcero ceMecTpam
No2

1 2 3
Oo6was mpyooemxocms oucyununst, 3E/ (1ac) 5/ 180 5/ 180
U3 Hux uacoe npakmuueckoii n0020moeKu 34 34
Ayoumopnsle 3anamus, BCETo 4ac. 68 68
B TOM YHCJIC:
nekruu (JI), (dac) 34 34
npaktuueckne/cemunapckue 3ansatus (I13), (gac) 17 17
naboparopusie padoTs! (JIP), (dac) 17 17
KypcoBoit poekt (padota) (KII, KP), (1ac)
JK3aMeH, (Jac) 54 54
Camocmosmenvhnan paboma, Bcero (4ac) 58 58
Buo npomexcymounoi ammecmayuu: 3ader,
mahd. 3auger, sk3ameH (3auer, Judd. 3ay, DK3. OK3.
DK3.%%*)

EZ3

[Ipumedanue: kaHmMAATCKHI IK3aMEH

4. Conep:xanue TUCHUNIMHBI
4.1. PacnpenesieHue TPYA0€eMKOCTH JMCIHUILJIMHBI 10 pa3feiaM U BUIaM 3aHATHIA.
Pa3nensl, TeMbl JUCHMILTNHBI U UX TPYAOEMKOCTh MPUBEICHBI B Ta0IuIe 3.

Ta6Jmua 3- PaS,[[eJ'ILI, TEMbI JUCHUIIJINHBIL, UX TPYAOCMKOCTDH

Paznensl, TeMBbl AUCHUITIMHBL Jlerwmn | 113 (C3) | JIP KT CPC
’ (uac) (uac) (gac) (dac) (gac)
Cemectp 2
Beenenre B qUCHUIUTMHY 1 2
Tema 1. McnblTaHust B mpoLecce NPOSKTUPOBAHUS U
3 2 2 8
cozganus npubopoB u cucteM JIA
Tema 2.I1opsiioK NPOBEICHHS HCIIBITAHUI 4 2 6
Tema 3.Hazemnas orpaborka npuOopoB u cuctem JIA 6 4 10
Ha BO3JICWCTBHE €CTECTBEHHBIX (haKTOPOB




Tema 4.Hazemuble ucnbITaHus mpuOOpoB U cucteM JIA 6 2 6 10

Ha BO3JIEWCTBHE UCKYCCTBEHHBIX (paKTOpPOB

Tema 5.00mme TpeOoBaHUs K OpraHU3aMU UCTIBITAHUH 4 5 4 8

pa3IUYHbIX BHIOB

Tema 6.KOHTpOJbHBIE HCHBITAaHHS TIO0 IMPOBEPKE 6 3 1 8

KayecTBa M3rOTOBJICHHUS MPHOOPOB U cucteM JIA

Tema 7.ABTOMaTH3alMg HWCHOBITAHUKH TPHOOPOB M 4 2 4 6

cucreM JIA

Hroro B cemectpe: 34 17 17 58
HWroro 34 17 17 0 58

4.2. Copep:kaHue pa3ieJioB H TeM JIEKIIHOHHBIX 3aHATHI.
Coneprxanue pa3iesioB U TEM JICKITMOHHBIX 3aHATUI TTPUBEACHO B Ta0OIuIE 4.

Tabnuna 4 — Coxepxanue pa3esioB U TeM JIEKIIMOHHOTO ITUKJIIA

Howmep pazgena

HazBanue u copepxanue pa3aeinoB U TeM JEKIIMOHHBIX 3aHATUM

Beenenue B
JTUCHUTUTUHY

Coneprkanne TUCIHIUIMHEI, €€ 3HaUeHHE, 11eJTd, 00beM U 3aJ1auH.
Mecto mucHMIUIMHBI B Y4e€OHOM Tmpoliecce, €€ CBS3b C JIPYrUMHU
mucrurmuHaMu. OCHOBHBIE TEPMUHBI U TIOHATHS

Knaccudukanus HUCIILITAHUM. Uccnenosareabckue HUCIIBITAHUA.
ABTOHOMHBIE UCHOBITAaHUS. KoMimiekcHple  HCOBITaHHUA. JIEéTHEIE
ucnbiTanusa. KoHTpoibHBIE (3aBOJCKHE) UCTIBITAHUS

O6oOménnass cxemMa TmpoBeneHus wucnblTaHud. llemn w  3amaunm
AKCIIEPUMEHTAILHON OTpaOOTKHM W3AeNuid. Buapl BHENTHUX BO3IEHCTBUI
MIPU UCTIBITAHUSX.

[ToraTne 00  3KCIUTyaTallMOHHOM KauecTBe. Knaccudukanus
AKCIUTyaTaI[AOHHBIX CBOMCTB M3JEIMH M WX XapaKTEPUCTHK. Buubl
TEXHUYECKUX COCTOSIHUN wu3aenuii. Knaccudukamuss OTKa30B HW3ICTUH.
HcnpiTanus Ha BO3JACUCTBHE KIUMATHYECKUX (HaKTOpoB. Du3nuecKue
OCHOBBI BIIUSHUS (PAKTOPOB KOCMHUYECKOTO MPOCTPAHCTBA HA COCTOSIHHE U
paboTocrocoOHOCTh M3aenuid. VcribiTaHusT Ha BO3JCHCTBUE KOCMUYECKHUX
(daktopoB. MHcnpiTaHus Ha BO3ACHCTBHE OHOJIOTMYECKUX (HaKTOPOB.
HcnpiTanus Ha Bo3zaelicTBHe (aKTOpPOB 3eMHO#M atMocdepbl. McnbiTanus
Ha BO3JCHCTBHE 3JIEKTPOMArHUTHOTO M KOPIMYCKYJISIPHOTO COJHEYHOTO
U3ITyYEHUS.

DNEeKTpUYECKUE HCHBITaHUS. BUIbI MCKYCCTBEHHBIX S3KCILTyaTalMOHHBIX
(hakTOpOB, BO3ACUCTBYIOMUX HA MpUbOpsl U cuctemsl JIA. McnbiTanus Ha
Bo3aeiicTBue BuOpauuu. McmelTaHus Ha  yAapHble  BO3JCHCTBHSL.
HcneiTanus Ha BO3JIEHCTBUE JIMHEWHBIX YyCcKopeHuiu. McmeitaHus Ha
BO3/ICIICTBUE aKyCTHUECKOTO 11yMa. KoMOMHUPOBAaHHBIE HCTIBITAHHS.

CoBpeMeHHBI TOJAXO0J K OpraHu3aldd KOMIUIEKCHBIX IpOTrpaMMm
HUCIIBITAHUN  U3JICITHH. TexHonorudyeckui J1aH JKCIIEpUMEHTA.
Hoxymentoo6opor mpu  ucnbitaHusix.  CoaepkaHue  IPOTPaMMBI
UcTbITaHUU n3aenui. OTYETHBIE JOKYMEHTBI 110 UCTIBITAHUSIM.

Buasl KOHTPONBHBIX HCOBITAaHMNA MpuOOpoB U cucteM JIA Ha cTamusx
KU3HEHHOIO0 IMKJa. Buapl uWcnelTaHMd  Ha  3aBOJE-M3TOTOBUTEIE.




Koutponeusle wucnbitanua cepuiiHblx  JIA.  Opranuzanus  JIETHBIX
ucnbitannii  JIA. Kontpons kadectBa mpubopoB u cuctem JIA mpu
HCIIBITAHUSIX.

Cucrema MCHBITaHWIA KaK OOBEKT aBTOMATH3ALMH. YTPABICHHUE JETHBIM
9KCIEPUMEHTOM M aBTOMaTu3auus mnpouecca ucnbiTanuil JIA. OCHOBBI
IIOCTPOEHUSI U CTPYKTypa AaBTOMATU3MPOBAHHBIX CHUCTEM YIPaBJICHUSA

HUCIILITAHUU.

UCIIBITAaHUSAMU. VICTOYHMKKM W HOcUTeNMH WH(OpPMANMKA B CHUCTEMax
UCTIBITAaHUN. ABTOMaTH3alus Tmepefaud uHOpManuMu B CHUCTEMax

4.3. TpakTuueckue (CEeMUHAPCKNE) 3aHATHS

Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEAEHBI B TAOIHIIE .

Tabnua 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTb

N3 Hux Ne
No | Tewmbl npaktuueckux | @opmbl NpakTUUECKUX | TpydoeMKOCTh, |MpPaKTUYECKOM |pa3aena
n/m 3aHATUN 3aHATUN (gac) MOATOTOBKH, | AMCIIUI
(gac) JIMHBI
Cemectp 2
1 | OcHoBHbIE MIPUHIUIIBI aBTOMAaTU3ALNHI 1 1 1
MTOJTYHATYPHBIX UCITBITAHHA.
2 | Unrepdeiicet CBSI3U HCIIBITATEILHOTO 1 1 1
00opynoBaHUA C BBIYHCITUTEIbHBIMU
YCTPOMCTBaMHU.
3 | MonxenupoBaHue peaknuu OOBEKTOB IO HX 2 2 2
MaremMaTH4eckuM  MozensiM.  CTpyKTypHbIe
CXEMBI CTEHJIOB JUIs MOJTyHATyPHBIX
HCTIBITAHUH
4 | UcnibiTanue Ha OOHApY)KEHHE PE30HAHCHBIX 2 2 3
4acToT.
5 | Ucnbitanus Ha  BUOpPOYCTOMYHMBOCTH, Ha 2 2 3
BO3JICHCTBUE JTUHEUHBIX MTEPETPY30K.
6 | UcnpiTanus Ha XOJIOJOYCTOMYMBOCTH W Ha 2 2 4
TEIIOYCTONYHUBOCTb.
7 | OnpeneneHre CTaTHYECKUX M JHHAMHUYCCKUX 2 2 5
XapaKTEePUCTHUK u napaMeTpoB
TUPOCKOMHYECKUX MPUOOPOB.
8 | OmpeneneHne CTaTHYECKUMX W JTUHAMHYECKUX 1 1 6
XapaKTEePUCTHUK U MapaMeTPOB aKCeIepOMETPOB
TP MCTIBITAHUSIX.
9 | AHanu3 MeTOJIOB M YCJOBHUH TMpOBEIEHUs 2 2 6
WCIIBITAHUN u aHanm3 MOJTyYEHHBIX
pE3yIbTaTOB.
10 | Ananus croco0oB IIOCTPOEHHUS 2 2 7
ABTOMATU3UPOBAHHBIX CHCTEM  YIIPaBJICHUS
WCTIBITAHUSMU U3JIETHIA
Bcero 17




4.4, JlabopaTopHble 3aHATHUS

Tembl 1a00PaTOPHBIX 3aHATHHA U UX TPYAOEMKOCTb IPUBECHBI B TabmH1Ie 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne HaumenoBanue nabopatopHbix paboT TpyROCMKOCTE, | IPAKTHICCKOH | pasyesa
/1 (gac) MMOJATOTOBKH, | JMCITHII
(gac) JIMHBI
Cemectp 2
1 | Usyuenue o0opynoBaHus, 2 1
MpeaHa3HauYeHHOTO TUTSt TIOBE/ICHUS
TPACKTOPHBIX U3MEPEHUIA.
2 | IlpoBeneHne KIMMATHYCCKUX WCHBITAHUN B 2 4
MajorabapuTHON KIMMaTHYECKON KaMepe.
3 | IlpoBeneHwe WCHBITAHUS HA BO3JCHCTBUE 2 4
TepMUYECKUX (PAaKTOPOB B KaMEPE X0JIoa
4 | TlpoBeneHnue KIMMATHYECKUX HCIBITAHUN B 2 4
KaMepe BJIIAKHOCTH.
5 | [IpoBenenne wucneITaHU Ha BO3ACHCTBUE 2 5
VIapHBIX HArPY30K HA YJIAPHOW YCTaHOBKE.
6 | I[lpoBeneHWe WCHBITAHWH Ha BO3JCHCTBUE 2 5
CUHYCOMIaJIbHOM BUOpalliy Ha BUOPOCTEH/IE.
7 | O3HakomyieHue ¢ (opmamMu JOKYMEHTOB, 1 6
periaMeHTHPYIOIUX H3Yy4YeHHUE Ha3HaueHus,
pa3HOBUIHOCTEH, 00IacTH  IPHUMEHEHU,
MpaBWJI ~ 3alOJHEHUS U MPEAbABICHUS
JIOKYMEHTOB, peraaMeHTHPYIOIIUX
MIPOBEJICHUE UCTIBITAaHUI IPUOOPOB U CUCTEM.
8 | IIpoBeneHne  KOMIUIGKCHBIX  HCIIBITAHUU 2 7
CUCTeMbl  YNpaBJIEHUS Ha  KOHTPOJBHO-
UCIBITaTEILHOM 000PYI0BAaHUU.
9 | [IpoBeneHne aBTOHOMHOM MTPOBEPKHU Mpubopa 2 7
Ha UCHBITATEIHHOM MYJIbTE.
Bcero 17

4.5. KypcoBoe npoekTupoBaHue/ BbINIOJHEHNE KYPCOBOH padoThI
Y4eOHBIM MJIaHOM HE TIPETYCMOTPEHO

4.6. CamocrosiTeqbHas padoTa 00y4yaomuXxcst

Buner camocTosiTensHOM paboThI U €€ TPYAOEMKOCTh MIPUBEACHBI B Ta0uIIe 7.

Tabnuia 7 — Buabel camocTosTensHON paboThl U €€ TPYA0EMKOCTh

Bun camoctosiTenbHOM paboThI Bcero, yac | Cemectp 2, uac
1 2 3
N3ydenue Teoperndeckoro marepuana aucuurinsel (TO) 29 29
Kypcosoe npoexrupoanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
ITonroroBka K Tekyuiemy KoHTposro ycrneBaemoctu (TKY) 5 5




Jomamnee 3aganue (/13)

KonTtponsnsie paboTs 3a04ankoB (KP3)

IloaroroBka k npomexxyrounoi arrecrauuu (I1A) 24

24

Bcero: 58

58

5. [lepeyenn yueOHO-METOAUYECKOT0 O0eceYeHUus

JJIS1 CAMOCTOSITEJIbHOI PadoThI 00Y4YAKIIUXCS MO AUCHUTIIIHHE (MOTYJTIO)

Y4eOHO-MEeTOIMYEeCKHE MaTepUallbl ISl CAMOCTOSITEIbHONH paboThl OOYYaIONMIMXCS YKa3aHbI B

. /-11.

6. Hepeqem, NEYaATHBIX U 3JICKTPOHHBIX yqeﬁm,lx U3JaHuM

[lepedyeHpb nedaTHBIX U DIEKTPOHHBIX YIEOHBIX W3/IAaHUI MPUBEICH B TaOIuUIE 8.
Tabnuna 8— IlepeueHp MeYaTHBIX U JIEKTPOHHBIX YISOHBIX H3IaHUH

Komuectso
SK3EMILISPOB B
Ug_ll_ngi)/ec bubnuorpaduueckas ccbuika 6“21;;::@
AIIEKTPOHHBIX
HK3EMILISIPOB)
629.7 UcnpiTanus  u3genuit  aBUAMOHHOM, pakeTHOM U 23
C44 KOCMHYECKOW TeXHUKH: yueOHoe nmocodue / C.d. CkopuHa;
C.-Iletepb. roc. yH-T adpokocm. nmpudopocTpoenus. - CI16:
W3n-Bo I'VAII, 2017. - 103 c.
629.7 Teopernueckue OCHOBBI WCIIBITAHU I " 15
T33 AKCIIEpUMEHTAJIbHAsT OTPabOTKa CIIOKHBIX TEXHUYECKUX
cucteM: yaeOHoe nocodue / JI. H. Anexcanaporckas, B. H.
Kpyrnos, A. I'. Ky3nenos u np. - M: Jloroc, 2003. - 736 c.
621.396 KoHTpons W  wucCHbITaHUST B NPOCKTHPOBAHUH U 7
®33 MPOU3BOACTBE  PAAMOIICKTPOHHBIX cpeacTB  [TekcT]:
moHorpadus / B. K. ®demopos, H. II. Ceprees, A. A.
Konnppammun; Pen. B. K. ®enopos. - M: Texnocdepa, 2005.
-504 c.
629.7 Metonsl W YCTpOWCTBAa Uil UCHBITAHUN — W3JEIHMA 63
I122 aIPOKOCMHUYECKOM TEXHUKH [DIEKTpOHHBIM pecypc]:
yuebnoe nocodue / B. II. Ilamkos; C.-Iletep6. roc. yH-t
a’POKOCM. MPUOOPOCTPOCHUS. - DNEKTPOH. TEKCTOBBIE JIaH.
- CIIo: U3g-so I'YAII 2012. - 92 c.
URL: I'opOynoga, T.C. 3mMepeHus, UCTIBITaHUS U
http://biblioc | xouTposs. Metoabpl u cpeactBa: yueb.mocodue / T.C.
lub.ru/index. | F'opOyHoBa. —  Kaszans: Kazanckuii  Hay4dHO-
php?page=b | uccinenosatenbckuii  TEXHOJOTHYECKHU  YHHBEPCHTET,
o0ok&id=258 | 2012. - 108 c.
770

https://e.lanb
ook.com/boo
k/62024

beranoB, B.B. I3MepeHus Impu JETHBIX HCHBITAaHUAX
CIIOXHBIX TUHAMHYECKUX OOBEKTOB: yuel.mocobue / B.B.
beranos ; mon pemakuuen JILH. JIsicenko. — Mocksa:
MI'TY um. H.D. baymana, 2011. — 40 c.




https://e.lanb | Poxxos, B.H. Konrposis kadecTBa mHpu NPOU3BOJICTBE
ook.com/boo | nerarenbHbIX anmaparoB: yueod.mocobdue / B.H. PoxkoB. —
k777 Mocksa: MammnocTpoenue, 2007. — 416 c.

7. IlepeyeHb 3JIEKTPOHHBIX 00Pa30BaTeIbHBIX PeCyPCOB
HH(OPMAIMOHHO-TEJIeKOMMYHMKALMOHHOM ceTn «HTepHeT»
[lepeuenn AJIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(POPMALIMOHHO-
TEJIEKOMMYHUKAMOHHOW cetu «MHTepHeT», HEOOXOAUMBIX JJIsi OCBOEHHUS JMCLUILIMHBI
npuBeeH B Tabimue 9.

Tabmuma 9 — IlepedeHb SIIEKTPOHHBIX OOpa30BaTEIBHBIX PECYPCOB HH(POPMAITMOHHO-
TEJICKOMMYHUKAIIMOHHOW ceTu «HTepHEeT»

URL anpec HaumenoBanue
URL: http://e.lanbook.com— Pexwum | Jlanb: 35IeKTPOHHO-OMOIMOTEYHAs CUCTEMa :@ CaWT. —
noctyna: mo mnoxamucke. — Tekct: | Mocksa, 2010
JJEKTPOHHBIH.
URL: http://biblioclub.ru— Pexwum | Yausepcurerckas Oubamoreka ONLINE: smekrpoHHO-
JOCTYIIA: IO TOJIIUCKe. — TekeT oubnmoTeyHas cucreMa: caiit. — Mockaa, 2010

8. Ilepeuenb HHGOPMAIIMOHHBIX TEXHOJIOT Hii
8.1. [lepeyeHp TPOTPAMMHOTO OOECHEUEHHS, HCIOIB3yEeMOTO TIPH OCYIIECTBICHUU
00pa30BaTeNIbHOTO Mpoliecca Mo TUCIUIINHE.
[Tepedyens ucmopb3yeMoro mporpaMMHOTo odecriedeHus npeacrasieH B Tadbmuie 10.

Tabnuma 10— ITepeyens nporpaMmMHOTO oOecriedeHUs

Ne i/ HaunmeHnoBanue

He npenycMmotpeno

8.2. Ilepeuenp UH(GOPMAITMOHHO-CIIPABOYHBIX CHUCTEM,HCITI0JIb3YEMBIX npH
OCYILECTBJICHUH 00pa30BaTEIHLHOIO MPOLecca 10 JUCIUTIINHE

[lepeueHs UCHOIB3YeMBIX HH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM IPEJCTaBICH B
Tabymue 11.

Tabnuna 11— [lepeuens HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HaumenoBanue

He npenycmoTtpeno

9. MaTepuajibHO-TeXHHYecKas 6a3a
CoctaB MarepHallbHO-TEXHMUYECKON  0a3bl, HEOOXOAMUMOW JJs  OCYIIECTBIICHUS
00pa30BaTeNLHOTO Mpoliecca Mo TUCIUILIMHE, TPECTaBlIeH B Tabnuuel 2.

Tabnuma 12 — CoctaB MaTepuanbHO-TEXHUYECKON 0a3bl

Ne HanMenoBaHnue coCcTaBHOM 4acTH Howmep aynutopun
/1 MaTepuaIbHO-TEXHUYECKOM 0a3bl (mpu HEOOXOAUMOCTH)
1 MynbTumMenuitHas JJeKUMOHHAs ayIUTOPUS 13-04

Crnenuanu3upoBaHHbIe JabopaTopuu Kadeapsl




10. OueHouHbIe cpeacTBA AJs NPOBEAEHUS MPOMEKYTOUHOH aTTeCTAllNU
10.1. CocTaB OLIEHOYHBIX CPEACTBIUISI NPOBEACHUS IMPOMEKYTOUHOM aTTEeCTallUU
oOyuaronuxcs 1Mo AUCHUIIINHE MPUBEACH B Tabmuie 13.
Tabmuna 13 — CocraB OLIEHOYHBIX CPEACTB JJIsl IPOBEICHHSI TPOMEKYTOUHOM aTTeCTaIlH

Buz npomexyro4Hoi arrecTanuu IlepedeHb OLICHOUHBIX CPENICTB

DKk3ameH Crircok BOIPOCOB K 3K3aMEHY;
DK3aMeHAIMOHHBIEC OUJIETHI.

10.2. B kadecTBe KpUTEpUEB OICHKA YPOBHA CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIETEHINI 00YyJalouIMMHUCS TPUMEHSETCsl S-0ajulbHasi IIKasa OIEHKH C(POPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas npuBeaeHa B Tabnuie 14. B TeueHune cemecTpa MOXKET HUCIOJIb30BATHCA
100-6ammpHast ~ mIKajia  MOAYJABHO-PEHTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBUIIA
WCIO0JIb30BAHUSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabmuma 14 —Kpurtepun onieHk ypoBHS ¢(hOPMHUPOBAHHOCTH KOMITETEHIIUI

Or11eHKa KOMITETEHITII

XapakTteprucTuka c(hOpMHUPOBAHHBIX KOMIIETEHIIHIA
5-0aiubHas mkana P P (op

— oOyyaromiuiicss TiIyOOKO ¥ BCECTOPOHHE YCBOMJI IPOrPaMMHBIM
MaTepualr;

— YBEPEHHO, JIOTUYHO, ITOCIIEOBATEIFHO M TPAMOTHO €0 M3JIaracr;

— OIIpasACb Ha 3HaAHHA OCHOBHOH H )IOHOHHI/ITGHBHOﬁ JIUTCPATYPHI,
TECHO NPHUBA3BIBACT YCBOCHHBIC HAYUYHBIC ITOJIOXKCHUS C HpaKTI/I'—IeCKOI\/'I
JEATETbHOCTHIO HAIPABIICHHUS;

— yMeno 00OCHOBBIBACT M apTYMEHTHPYET BBIIBUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJILI M 00OOIICHHUS;

— cBOOO/THO BJIAJICET CHCTEMOH CHeNNAIN3UPOBAHHBIX TOHITHH.

«OTIIMYHO)»
(Ga4YTCHO»

— 00yyJarouiicss TBEPIO YCBOMJ MPOTPAMMHBIA MaTepHas, TPaMOTHO U
10 CYIIECTBY M3JIaraeT ero, ONWUpasch Ha 3HAaHUA OCHOBHOM
JUTEPaATYPHI;

— HE JIOMYCKAET CYIIECTBCHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUSA C IPAKTHYCCKON JESITEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAyYHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJBLI M 00OOIICHHUS;

— BJIQJICET CHCTEMOU CIICIMATN3UPOBAHHBIX TOHITHH.

«XOpOLIO»
(Ga4YTCHO»

— oOyyarouuiicss yCBOWJI TOJBKO OCHOBHOW IPOTpaMMHBIN MaTepual,
[0 CYIIECTBY H3JIaraeT €ro, OMHpasch Ha 3HAHUS TOJILKO OCHOBHOM
JUTEPaTyphl;

— JIOITyCKaeT HEeCYIECTBEHHBIE OMMOKHU U HETOYHOCTH;

— UCTIBITBIBACT 3aTPYJHEHHS] B MPAKTUYECKOM MPHUMEHEHUW 3HAHUMA
HaIpaBIICHUS;

— cJ1ab0 apryMeHTHUPYeT Hay4YHbIE MOJI0KECHHUS,

— 3aTpyAHsieTcs B (OPMYIUPOBAHUU BBIBOJOB U 000OIIECHUI;

— YaCTUYHO BJIAJICET CUCTEMON CIIEMAIM3UPOBAHHBIX MOHSITHIA.

«YHOBJICTBOPUTCIIEHO»
<Ga4YTCHO»

— o0ydarouuiics He YCBOWJI 3HAYUTEIBHONM 4YacTH IPOrpaMMHOTO
MarepHaa;

— JIOMyCKaeT  CYyUIECTBEHHble  OWIMOKM W HETOYHOCTH  IpHU
paccMOTpeHHH po0sIeM B KOHKPETHOM HallpaBlIeHUH;

— MCTIBITHIBAET TPYJHOCTH B MPAKTUUECKOM IPUMEHEHUH 3HAHUH;

— HE MOKET apryMeHTHPOBATh Hay4HbIE [T0JIOKEHHS,

— He (opMyIHpYeT BBIBOJOB U 0000IICHHI.

(HCYHOBJICTBOPUTCIILHO>
«HEC 3a4YTCHO»




10.3. TunoBble KOHTPOJIbHBbIE 32JAHUS I HHbIE MATEPUATBI.
Bormpock (3aaun) Ui 9K3aMeHa MpeICTaBIeHbBI B Ta0muie 15.

Tabmuua 15 — Borpocs! (3a1a4n) A7s 5K3aMeHa

Ne ii/m [Tepeuyens BompocoB (3a1a4) Ajst SK3aMeHa Koz
MHAMKATOpa

1. [lepeuncnoure BHemHue Bo3aeicTByromme ¢akroper  Ha | [1IK-1.B.1
W3MEHEHUE TapaMeTpOB M CBOMCTB OOBEKTAa MCHBITAHUI.
[TpoBeauTe MX KiIacCHPHUKALHUIO.

2. Ompenenure MeCTO HUCHBITaHWM B Jku3HeHHoW  nwmkie | [1K-4.3.1
MIPOTYKIIMH.

3. Ha3zoBuTe 1ienu v 3a1a4u HCIBITAHUN. I1K-4.Y.1

4. Omnpenenure posb UCIBITAHUM B Mpoliecce co3aanus npuoopos u | [1K-4.B.1
YCTPOMCTB CUCTEM YIPaBJICHHUS JIETATEIbHBIMU alliapaTaMu

S. [TpoBenuTe KIaccuuUKaIMio NCIBITAHUN. I1K-1.B.1

6. JlaiiTe xapakTepuCTHKy OMOJIOTMUECKHM HCIbITaHusAM, Buaam, | [1K-4.3.1
L[EJISIM TIPOBEICHHUS, UCTIOJIB3YEMOMY 000pYI0BaHUIO.

1. Onpenenure, B 4eM 3aKIHOYAETCS OPraHU3aLMs UCIIBITAHHM. [IK-4.¥.1

8. JlaiiTe xapakTepUCTUKY BIUSHUIO KiInMaTtudeckux (akropos Ha | [IK-4.B.1
paboTocrnocobHOCTh PuOOPoB U ycTpoiicTB CY JIA.

9. [lepeunciure OCHOBHBIE BHUIbI KauMathudyeckux wucnbitanui. | [TK-1.B.1
Onpenenure 1eab HUX  OPOBEOEHUS U HUCIHOJb3YeMOE
000pyI0BaHKE.

10. [lepeuncnure OCHOBHbIE BHUABI MexaHW4yeckux wucnbiTanui. | [1K-4.3.1
Omnpenenure 1enb WX  NPOBEACHUS M HUCIOJIb3YEMOE
000pyI0BaHKE.

11. JlaliTe XapakKTepuCTUKY BUOPOYCTOMUYMBOCTH B BUOporpounocty | [1K-4.VY.1
00BbEeKTa UCTIBITAHUI.

12. [lepeunciure OCHOBHBIC BHIBI KOMOMHHPOBAaHHBIX HcnbiTaHuid. | [TK-4.B.1
Omnpenenure 1Uenb HUX  NPOBEACHUS M HUCIOJIb3YEMOE
000pyI0BaHKE.

13. JlaliTe XapakTepuCTUKY JeTHBIM ucnbiTanusaM. Onpenenute nens | [1K-1.B.1
UX MIPOBEJICHUS U HCIOJIb3yeMoe 000pyI0BaHUE.

14, [lepeuncnure mapaMeTpbl 3JeKTpUUecKUX cxem, nojiexamux | [1K-4.V.1
KOHTPOJIKO TIPH 3JEKTPUUYECKUX HcHbITaHusAx. Omnpenenure,

KaKUe CPeJICTBA JIJIsl ’TOTO IPUMEHSFOTCSL.

15. Onpenenure MNOpANOK MNPOBEPKH anekTpuueckod npouyHoctH | [TK-4.V.1
W30JISIUUHU [P DJIEKTPUUYECKUX UCTIBITAHUSX.

16. Onpenenute e MPOBEICHUS rOCyJ1apCTBEHHBIX u | [IK-4.B.1
IIPOU3BOJICTBEHHBIX UCTIBITAHUN.

17. [lepeuncire COCTaBIISAIONIME IPOU3BOACTBEHHBIX UCIIBITAHUI IIK-1.B.1

18. JlaiiTe XapakTepuCTUKy 000pyI0BaHUIO, KoTopoe ucnoab3yercs | [1K-4.3.1
IIPU IPOBEJICHUHU 3JIEKTPUUECKUX HCTIBITAHMI.

19. Ilepeuncnaure oOumme npuHUMIBEL 00paboTku pe3ynabTaroB | [IK-4.V.1
VCIIBITAHUMN Y IPUHATHS PELIEHUN 110 HUM.

20. Onpenenure OCHOBHbIE IenM M 3aAaud npu opranuzanuu | [1K-4.B.1
HCTIBITAHU .

21. JlaiiTe XapaKTepUCTHUKY COBPEMEHHOMY noaxoay k opranuzanuu | [IK-1.B.1
KOMIUIEKCHBIX TPOrpamMM UCHBITAHUI W3S,

22. Onpenenure MecTo KOHTpois KauecTBa mnpoaykuuu cpenu | [1K-4.3.1

TCXHOJIOTHYCCKUX MCTOJJOB IMPOMU3BOJICTBA.




23. Jaiite ~ xapakTepucTtuky  cpeacrBam  TexHoJormdeckoro | [1K-4.3.1
OCHAIICHUS JIJIsl KOHTPOJIS Ka4eCTBa MPOTYKIIUH.

24, [epeuncaure ocobennoctu JIA, kak oObekroB KoHTpons mpu | [1K-4.3.1
UCTIBITAHUSX.

25. Onpenenure nenu v 3agaud it ocymectsienus | [1K-4.B.1
aBTOMATH3AIMH UCTIBITAHUI

26. Omnpenenute MOPSIOK MpoBeneHHs JeTHOro skcriepuMenTa npu | [1K-4.B.1
aBTOMAaTH3aIMu mpolecca ucnbitanuit JIA.

27. JlaiiTe XapakTepUCTHKY aBTOMaTH3auu nepeaadn napopmarmu | [1K-4.B.1
B CHCTEMAaX UCIBITAaHUM.

Bormpockr (3amaun) i 3aueta / nudd. 3auera npencrasieHs! B Tadbmuie 16.
Tabmuma 16 — Bonpocs! (3agaun) as 3adera / qudd. 3avera
Ne /it [Tepedyens BompocoB (3amay) ams 3auera / qudd. 3auera Koz
WHIMKaTOpa

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHO

[lepeuenr TeM i KypCOBOTO IPOEKTHPOBAHUS/BBINOIHEHUS KypCOBOM pabOThI
MpeACTaBJICHBI B Ta0mwmie 17.
Tabnuma 17 — Ilepeyens Tem Ui KypcOBOTO MPOEKTUPOBAHMUS/BBITIOJIHEHUSI KYPCOBOI pabOTHI

No /1t

KypcoBO# pabOThI

[IpumepHbIil nepedyeHb TeM AJisl KypCOBOTO MPOEKTUPOBAHUS/BBITIOIHEHUS

Y4eOHBIM MJIaHOM HE IPETYCMOTPEHO

Bompockl Ui TpoBeIEHUS TMPOMEXKYTOYHOM aTTeCTalli B BHJAC TCCTHPOBAHHS
MpeAcTaBiIeHbI B Tabmwuie 18.

Tabnuma 18 — [IpumepHbIii TepedeHb BOIPOCOB I TECTOB

Ne i/

[IpumepHbIil nepedeHb BOIIPOCOB ISl TECTOB

Kon
WHIUKATOpa

1.

Hucmpykuusn: Ilpouumatime mexcm u 8vloepume npasuibHulll Omeem u
3anuwiume ap2ymeHmol, 060CHO8bI8AIOWUE 8bIOOP OMEema.
VYkaxuTe, Ha KaKOW CTaJWU XKU3HEHHOTO IMKJIA WU3AETUIl MPOBOASTCA
TUTIOBBIE UCIIBITAHUS.

1) Cranus «MccrnenoBanue 1 000CHOBaHHE Pa3pabOTKI»,

2) Cragus «Pa3paboTkay,

3) Craaus «IIpou3BOACTBOY,

4) Craaus «KCIUTyaTanus.

I1K-1

Hucmpykuyusa: Ilpouumaiime mekcm u  6vloepume NpaAUIbHbBIE
6ApUARNblL omeena u sanuwiume apcymeHmaol, O6OCH06b16(lIOu/;Me 6bl60p
omeemaoes.
VKaKUTEe UHCTPYMEHTHI [Tl TEPMUIECKUX HCIIBITAHUH.

1) TemmeparypHas kamepa,

2) Temnosusop,

3) Tecrep HaMpsLKEHHS,

4) Tepmomapbl U TEPMUCTOPBI.

[1K-1

Hucmpykuyusn: [Ipouumaiime mexcm u ycmanogume COOmMeemcmaue.
Kaxcoou  no3uyuu, OAHHOU 6 JeBoM  Ccmonbye, nodbepume
COOMBEMCmMEYIOU)I0 NOZUYUIO 8 NPABOM Coadye.

A Wzmepurensubiil | 1. KonTpons,  ocymiecTBiseMblii B
KOHTPOJTb OCHOBHOM TIPH TIOMOIIIM OPT'aHOB YYBCTB H,

[1K-1




B Clydyae HEOOXOJMMOCTH, CpPEICTB
KOHTPOJI, HOMEHKJIaTypa KOTOPBIX
YCTaHOBJICHA COOTBETCTBYIOLIEH
JIOKYMEHTAIUEH.
b Perucrtpammonssiii | 2. KoHTponb, mpu KOTOpPOM MEpBUYHAS
KOHTPOJIb UHpOpMaLKs BOCIPUHUMACTCS OpTraHaAMH
YYBCTB.
B Opranonentuueckuii | 3.  KoHTposib,  OCyIIECTBISEMBIH ¢
KOHTPOJIb IPUMEHEHHUEM CPEJICTB U3MEPEHUI.
r Texunueckuii | 4. KoHTpob, ocyliecTBIseMbIil perucrpa-
OCMOTp nuen 3HAYCHUU KOHTPOJIUPYEMBIX
apaMeTpoB MPOTYKIIMH WU TIPOIECCOB.
Hucmpyxkyusa: Ilpouumaume mexkcm u ycmanosume IK-1
noC1e008amenbHOCMb. 3anuwume CO0MEEMCcmeyouyio
nocne0o8amenbHoCmy OYK8 clesa Hanpaso.
VKkaxutre  MoClIenoBaTeNbHOCTh  JTanoB  craguu  «Pa3zpaboTkay
JKU3HEHHOTO LUKJIA U3JICTUN.
A. Drtana pa3paboTku pabouel TOKyMEHTAIIHH.
B. DOtan pa3paboTku TEXHUYECKOTO MPOEKTa,
C. Dram pa3paboTKH 3CKU3HOTO MPOEKTA,
D. DTtane u3roToBieHUs ONBITHBIX U3/AETUI KOMILIEKCA,
E. Dram neTHBIX UCTIBITAHUH.
Hucmpykuyusn: Ilpouumaiime mexcm u 8bloepume npasuibHblil Omeem u [1K-4
3anuwiume apymeHmol, 060CHO8bIBAIOWIUE 8bIO0D OMEema.
VYKaxuTe OCHOBHOM JOKYMEHT JIsl TPOBEICHHS UCIIBITAHUI Ha HTare
ONBITHOTO MTPOU3BOJICTBA.
1) TexHUYECKHE YCTOBHS,
2) IIporpamma 1 METOIMKA UCTIBITAHUH,
3) Pabouas mporpaMMa JIUCIUILINHEI,
4) KomrutekcHasi mporpaMmma HCIbITAaHHH H3CITHH.
Hucmpykuyun. Ilpouumaiime mexkcm u evlbepume NpasuiibHbie I1K-4
sapuanmvl omeema u 3anuuiume apeymeHmeol, 060CHO8bIBAIOUfUE BbLOOD
omeemos.
VYKaXuTe COCTABIISIONINE YIKCIEPUMEHTAIBHON OTPaOOTKU U3IEIHIA.
1) DKcreprUMEHT,
2) Koutpouis,
3) Vuér,
4) JInarHocTuka,
5) . KomIuiekca MEpONpUATHI 10 YCTPAHSHUIO PHYHMH, BBISBICHHBIX B
XO0J1€ SKCIIEPUMEHTA OTKJIIOHEHUM.
Hucmpykyua: Ilpouumatime mexcm u ycmanosume COOMBEMCMEUE. [1K-4

Kadxcoou  no3uyuu, OAHHOU 6 JleBoM  Ccmonbye, nodbepume
COOMBEMCMBYIOWYI0 NOZUYUIO 8 NPABOM CMOOYe.

A Cepruduxar tumna 1. JoxymeHr, coJepKaIui
uH(pOPMALIHIO 0 THIIOBOH
KOHCTPYKIIUH, rnapamerpax u

XapaKTCPUCTHUKAX H3TrOTaBJIUBACMOTO
OK3CMILIApa aBHAIlMOHHOM TCXHHKU,
KOTOPLIC TMOJJIC)KAT KOHTPOJIO U
OLCHKC ITPU U3TOTOBJICHUU U IIPUCMKE
OK3EMIIIKIpa B KauCCTBC TOTOBOM

MPOAYKIUU.




b Texuuueckue ycioBus Ha | 2. DTO NOJATBEPKJIEHUE COOTBETCTBUS
U3JeIue ABUALIMOHHOM TEXHHUKH, OPraHHU3aLUN
pa3pabOTYMKOB W  W3TOTOBUTENCH
IPUMEHUMBIM TpeOOBAHUSAM

B HopMbl nieTHOM rogHOCTH 3.. JoxymeHT, BbIJIABAEMBbIii
Pa3paboTtunky u ynocTOBEpSAIOIIUN
COOTBETCTBUE YCTaHOBJICHHOU

TUTIOBOW  KOHCTPYKIIMH  0Opasma
ABUAIMOHHON TEXHUKH TPEOOBAHUSAM
CepTtrdukanmoHHoro 6asuca.

I' Ceprudukanus 4. Yacth ABHAIMOHHBIX TIPaBUII,
KOTOpasi CONEPKUT TpeOoBaHUSA K
KOHCTPYKIITUM W  XapaKTePUCTHKAM
aBHAIlMOHHOM TEXHUKH,
HarpaBJeHHbIE Ha  oOecrieueHue
0€301aCHOCTH TOJIETOB.

8. Hucmpyxkyusa: Ilpouumaume mexcm u ycmanosume [1K-4
noc1e008amenbHOCMb. 3anuwume COOMBemMcmayIou)io
nocne0o8amenbHoCmy OYK8 clesa Hanpaso.

VYkaxuTe MOCHeAOBATEIbHOCTh JTAaloOB  CepTU(UKALUUA  U3AETUN
aBUAIIMOHHON TEXHUKHU.

A. [InanupoBanue cepTu(UKaUOHHBIX padoT.

b Tlonaya 3asBku Ha nmomydeHue Oq00pUTEIHHOTO TOKYMEHTA.

B Brimaua Ono06puTenbHOTO TOKYyMEHTA,

I' Ceptudukarnmonnsie (KBau(pUKaIMOHHbBIE) paOOTHI.

3amaHue OTKPBITOTO THIA C PA3BEPHYTHIM OTBETOM IMPEACTaBICHBI B TabmuIie 15.

Ilpumeuanue:

Cucmema oueHusanus mecmoswix 3a0aHUIL:

1 tunm) 3agaHre KOMOWHHPOBAHHOTO THIIA C BBIOOPOM OJHOTO BEPHOTO OTBETA U3
YeThIpeX IMPEAJOKEHHbIX M OOOCHOBAaHHMEM BBIOOpA CUUTAETCS BEPHBIM, €CIM MPaBUIBHO
yKa3zaHa nudpa U MpUBEICHbl KOHKPETHBIE apryMEHTHI, MCIOJb3yeMble IpHU BbIOOpE OTBETa.
[TonHoe coBmaseHue C BEpHBIM OTBETOM OIlEHHMBaeTCs | 0ayioM, HEBEPHBI OTBET WJIM €ro
orcyrctBHe — 0 GassoB.

2 tun) 3agaHue KOMOMHHUPOBAHHOTO THIA C BHIOOPOM HECKOJIbKMX BapUaHTOB OTBETA U3
MPEIOKEHHBIX U Pa3BEPHYTHIM 0OOCHOBAHHMEM BbIOOpAa CUMTAETCS BEPHBIM, €CIU MPABUIHHO
yKa3aHbl UGBl U MPUBEIACHBI KOHKPETHBIE apryMEHThI, UCTOJIb3yeMbIe IIPU BHIOOPE OTBETOB.
[TonHoe coBnasieHue ¢ BEPHBIM OTBETOM OIleHHBaeTcs 1 GaioM, eciau JOMYyIIEeHbl OMUOKU WK
oTBeT OTcyTcTBYyeT — 0 6amos.

3 tum) 3amaHue 3aKpPHITOTO THIA HAa YCTAHOBJIEHHWE COOTBETCTBUS CUMTAETCS BEPHBIM,
€CJIM YCTaHOBJIEHBI BCE COOTBETCTBUS (MO3HMIIMU M3 OJIHOTO CTOJOIIAa BEPHO COMOCTABJICHBI C
MO3UIUSAMU Jpyroro croidia). [lonHoe coBmaaeHne ¢ BEpHbIM OTBETOM OlleHUBaeTcs 1 Gamom,
HEBEPHBIN OTBET WJIM ero oTcyTcTBHE — () OanmoB

4 Ttun) 3agaHue 3aKpPBHITOTO THMA HA YCTAHOBIEHUE MOCJIEIOBATEIILHOCTH CUUTAETCS
BEpPHBIM, €CJHM MPaBUIBHO YKa3aHa BCs TocleaoBarenbHOCTh Iudp. I[lomHoe coBmagenue c
BEpPHBIM OTBETOM OIIEHUBaeTcs 1 OanioM, eclii TOMYIIEHbI OUTUOKH WM OTBET OTCYTCTBYeT — 0
0amoB.

5 Tum) 3agaHuie OTKPHITOTO THIA C Pa3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CIU
OTBET COBIAJAET C STAJIOHHBIM MO COJEPKAHUIO U ToNHOTe. [IpaBUIIbHBEIN OTBET 3a 3aJaHue
OllCHUBAeTCs B 3 OaJiia, €CIiv JIOMYIeHa O[HA OINHOKA \ HETOUHOCTh \ OTBET MPaBUWIILHBIN, HO HE
MOJIHBIN - 1 Gayut, ecnu nomyiieHo 6osee 1 ommOKy \ OTBET HENPaBUIIbHBIN \ OTBET OTCYTCTBYET
— 0 6ansnos.




[TepeueHs TeM KOHTPOJBHBIX PabOT MO AUCHUIUIMHE OOYYAIOUIUXCS 3a09HOU (HOPMBI
oOyueHus1, IpeCTaBIeHbI B Ta0bmuie 19.

Tabmuma 19 — [lepederb KOHTPOIBHBIX PadOT

Ne /m [lepeyenb KOHTPOJILHBIX pabOT

He npenxycMotpeno

10.4. Meroguueckie  MaTepualibl,  ONPEACTSAIOMIAE  TPOUEAYPhl  OLCHHBAHHA
WH/IMKATOPOB, XapaKTepU3YIOMIUX dSTanbl (OpPMUPOBAHUS KOMIIETCHIMH, COAEpKaTcs B
JIOKaNbHBIX HOpMaTUBHBIX akTax [YAIL, pernmamMeHTHpyIOIIUX NOPAIOK U HPOLEAYPY
IIPOBEJICHUS TEKYLIET0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUYHOM aTTecTaluu 00yJaromuxcs
I'VAIL

11. MeToauyeckne yKazaHus Uil 00yYAIOUIUXCH 110 OCBOEHUIO JUCIHUIIMHBI

11.1. Meroauueckue Yyka3aHusl Ui OOYy4aroOUIMXCSd II0 OCBOEHHUIO JIEKIIMOHHOTO
Marepuana.

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOWHOE, CHUCTEMHOE,
riy0oKoe U SICHOE HU3JIoKeHHe ydyeOHOoro martepuana. Ha3HaueHue COBpPEMEHHOM JIEKIUU B
pamMKax JUCHMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOPMAIMIO 10 TEME, a B OCBOECHUU
(GyHIaMEHTaJIbHBIX MpPOOJeM JUCHUIUIMHBI, METOJOB HAy4YHOIO T[IO3HAHHUS, HOBEHIIHNX
JNOCTHXKEHUM HayyHOM MbIciu. B yueOHOM mporiecce JIEKIHs BBIMOJIHSAET METOJ0JOTHYECKYIO,
OpraHU3aIMOHHYI0 U UHPOPMAIIMOHHYIO (YHKIMU. JIeKus packpbplBaeT MOHATHHHBIN anmapaT
KOHKpETHOW oOnactu 3HaHMs, €€ NpoOJeMbl, JaeT LEIbHOE MpPEICTABICHHUE O UCIUILIMHE,
MMOKA3bIBAET B3AMMOCBS3b C APYTUMU JUCLUIUIMHAMM.

[Tnanupyemble pe3ynbTaThl IPU OCBOCHUU O0YyJaIOUTUMUCS JIEKIIMOHHOTO MaTepuana:

— TIIOJY4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YPOBEHb
KOTOPBIX OMPENEACTCS EIEBOM YCTAHOBKOM K Ka)K/I0M KOHKPETHON TEME;

— TOJy4eHHE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEMNO/IaBaTENIEM;

— pa3BuTHEe NpPO(EeCcCHOHAIBHO-IETOBBIX  KAauyecTB, JIIOOBU K  NpeaMeTy H
CaMOCTOSITEIBHOIO TBOPYECKOTO MBIILJICHUS.

— TOsIBJIEHUE HEOOXOAMMOr0 HHTEepeca, HEOOXOAUMOTO JJISl CAMOCTOSITENIbHOM paboThI;

— IIOJY4YEHHE 3HAHUM O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM W TEXHUKH U O
MIPOTHO3€ UX Pa3BUTH HA OyrKailive roJsl;

— HAY4YUTbCS METOJMYECKH 00pabaTbiBaTh Marepuai (BBIICIATH TIJIaBHbIE MBICIU U
MOJIOKEHHUS, MPUXOJUTh K KOHKPETHBIM BBIBOJAM, MOBTOPATh HMX B  Pa3IMYHBIX
bopMynTUpOBKax);

— TOJy4eHHE TOYHOTO MOHUMAaHHUS BCEX HEOOXOIMMBIX TEPMUHOB U MOHSATHI.

JIeKUMOHHBI MaTepua; MOXET COINPOBOXKIATbCA JIEMOHCTpalued CclIaiJioB U
WCIIOJIb30BAHMEM pa3/IaTOYHOTO0 MaTepHala MpU TMPOBEACHUU KOPOTKUX OUCKycCUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTbHBIX TEMATUK 10 TUCIUIUIHHE.

CrpyKkTypa NpefocTaBieHUs JEKIMOHHOTO MaTepuaa:

— https://Ims.guap.ru/new/course/view.php?id=2510.

11.2. Metoanueckue  yka3aHus UI1  OOy4alomMXcsl MO  NPOXOXKICHHIO
NPAKTUYECKUX 3aHATHH.

IIpakTuyeckoe 3aHATHE SBISETCS OJHOM M3 OCHOBHBIX (DOPM OpraHu3alMMu y4eOHOTO
npoliecca, 3aKII0YaoNIascs B BBINOJHEHUH 00Y4aloUUMHUCS 10 PyKOBOACTBOM IPENoaBaTes
KOMIUIEKCAa Y4EOHBIX 3aJaHUN C 1LEJbI0 YCBOEHHUS HAyYHO-TEOPETHYECKHX OCHOB Yy4eOHOM
JTMCUUIUIMHBL, TPUOOPETEHHsI yMEHUI M HAaBBIKOB, OIBITA TBOPUYECKON AEATEIbHOCTH.

Lenbio MPaKTUYECKOTO 3aHATHUS JUIsl 00yJaroIerocs siBJseTcsl MpUBUTHE 00yUYaOIIUMCS
YMEHUH 1 HaBBIKOB PAKTUUYECKOH JEATETLHOCTH M0 U3y4aeMOU TUCIUIUINHE.




[Tnaaupyemblie pe3ynbTaThl IPU OCBOCHUU 00yJarOITUMCS IPAKTHYSCKUX 3aHATHIH:

— 3aKkperuvieHue, yriayOJieHuWe, pacIllupeHHe M JeTalu3alus 3HAHWNA MPH PEIICHUU
KOHKPETHBIX 33]1a4;

— pa3BUTHE TIO3HABATENBHBIX CIOCOOHOCTEH, CAaMOCTOSITENLHOCTH  MBIIIJICHUS,
TBOPYECKOW aKTUBHOCTH;

— OBJIAQJICHUE HOBBIMHM METOJAaMH W METOJUKAMH HM3YUYECHHS KOHKPETHOW YydeOHOMU
JTUCIUTUTUHBI;

— BBIPA0OTKA CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHUS TIOMYYCHHBIX 3HAHWUH JUIS
BBITIOJTHCHUS 3aJaHMI;

— olecrniedyeHne palyoOHATIBLHOTO COYETAaHHS KOJUICKTHBHON M MHIMBHUIYATbHOU (popm
00y4eHus.

TpeGoBaHMs K TPOBEACHUIO TPAKTUUECKUX 3aHIATHIA
- https://Ims.guap.ru/new/course/view.php?id=2510.

11.3. Metoauyeckue yKazanus /1Jisi 00y4alOMMXCs M0 BHINOJHEHHIO J1a00PaTOPHBIX
paoor.

B xone BeimonHeHus 1abopaTOpHbIX pabOT oOydaroumuiics JODKEH YriayouTh |
3aKpEeNUTh 3HaHUS, MPAKTUYECKUE HABBIKM, OBJAJIETh COBPEMEHHON METOJIMKON U TEXHUKOMH
SKCIEPUMEHTa B COOTBETCTBHUM C KBaIM(PHUKAIIMOHHON XapaKTePUCTHKON oOydaromerocs.
Brinonnenue nabopaTopHbIX pabOT COCTOMT M3 3KCIEPUMEHTANIbHO-TIPAKTUYECKON, pacuyeTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATHH.

Boinmonnenue n1abopaTopHbIX paboT 0O0ydaromUMCs SIBISIETCS HEOTHEMIIEMOM YacThIO
W3y4YeHMs] JUCLMILIMHBI, OIpEeAEIsieMON YYeOHBIM IUIAaHOM, M OTHOCHUTCS K CpEACTBaMm,
o0ecreunBaroIUM pelIeHue CIeTyOIIMX OCHOBHBIX 331a4 00yJarolerocs:

— TIpHOOpETeHHE HAaBBIKOB HCCIEIOBaHMUS IPOLECCOB, SBICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW AUCHUIUINHBL;

— 3aKpeIuIeHue, pa3BUTHE W JAETaln3alus TEOPETHMYECKMX 3HAHUM, MOJY4YEHHBIX Ha
JEKIMX;

— IIOJIydYeHHME HOBOHM MH(OpMAIMK [0 N3ydaeMO IUCIUILINHE;

— IpHOOpeTeHHEe  HABBIKOB  CAMOCTOSITENIbBHOM  paboThl ¢ JabopaTOpHBIM
000pyI0BaHUEM U TPUOOPAMHU.

3ananue u TpeOOBaHUS K MMPOBEIACHUIO JA0OPATOPHBIX paboT
- https://Ims.guap.ru/new/course/view.php?id=2510.

Crpykrypa u popma oTdera o 1abopatopHoil paboTte
- https://Ims.guap.ru/new/course/view.php?id=2510.

TpeboBanus Kk 0opMIICHHIO OTYETA O JJabopaTopHOI paboTe
- https://Ims.guap.ru/new/course/view.php?id=2510.

11.4. Metoanueckue  yka3aHuss Ui OOy4YalOLIUXCl 1O  IPOXOKICHHUIO
CaMOCTOSITEIbHOM PadoThI

B xoze BBINOJSHEHUSI CAMOCTOSITEILHON paboThl, 0OyYaroUUIics BHINOIHAET padoTy MO
3aJJaHUI0 M TIPU METOJMUYECKOM DPYKOBOJCTBE IpEerojaBaTelis, HO 06e3 ero HernocpejiCTBEHHOTO
y4yacTHs.

Jns oOywaromuxcs 1Mo 3aoyHoOi (opme 0oOydeHus, caMOCTOATeNbHas padoTa MOXKeET
BKJIIOYATh B ce0s1 KOHTPOJIBbHYIO paldoTy.

B mpouecce BbINOJIHEHUS] CaMOCTOSITENILHONH paboThl, y oOyuaromierocs (popMHUpYeTCs
1esecoobpa3Hoe IIaHUPOBaHKUE pabovero BpeMeHH, KOTOpPOe MO3BOJISIET UM Pa3BUBATh YMEHUs
Y HaBBIKM B YCBOGHMM M CHUCTEMAaTH3allUU NpUOOpeTaeMbIX 3HAHUN, 0OECIeYMBAaEeT BBICOKHI


https://lms.guap.ru/new/course/view.php?id=2510
https://lms.guap.ru/new/course/view.php?id=2510

YPOBCHL YCIICBACMOCTH B IICPUO[ O6y‘-ICHI/ISI, moMoracT IOJYy4YUTb HABBIKW IIOBBIIICHUSA
podecCHOHALHOTO YPOBHSL.

MeTtoauuecKMMH ~ MaTepUaliaMd,  HANpPaBISAIONIMMU  CAMOCTOSTENIbHYIO  paboTy
00yUaIOITUX CSSIBIISIFOTCSI:

—  y4eOHO-METOJUYECKUI MaTepual Mo AUCLUILIUMHE.

11.5. Metoauyeckue yka3aHusi JJI1 O0y4YalOIIMXCH IO NPOXOXKICHHI0 TEeKylIero
KOHTPOJIA yCIIeBAeMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAyCMAaTpPUBAET KOHTPOJIb KadeCTBA 3HAHHUU
00y4JaroImuxcs, OCyIIECTBISIEMOTO B T€UYEHHE CEMECTpa C IENbI0 OLIEHWBAHUS XOJa OCBOCHUS
JUCLUIUIAHBIL.

[Topsnoxk  NpPOXOXKAEHHWS  TEKYLIErO0  KOHTPOJS  YCIEBAEMOCTH  OINPENEISIETCS
[Tonoxenusimu ['VAII «O TekyiieM KOHTpPOJIE yCIIEBAEMOCTH M MPOMEKYTOYHOM aTTecTalluu
cryaeHtoB ['YAII, oOyuatouuxcs mo mporpammbl BbIcIIero oOpasoBaHus» U «O MOAYJIBHO-
PEUTUHIOBOM crucTeMe OLIEHKH KauecTBa yueOHOI paboThl cTyieHTOB B I'Y All».

11.6. MeToauueckue  yKazaHus JAJs  O0y4YyawIIMXCsl MO  MPOXO0KIEHHIO
MPOMEKYTOYHOM aTTeCTAIMH.

[IpomexyrouHnas  aTTectauus  oOydaroluxcs — NpeAycMaTpuUBaeT  OICHUBaHHE
MIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3YIbTAaTOB O0yUYEHHS MO AUCLHUIUIMHE B (hopMe dK3aMeHa.
DK3aMeH, Kak MPaBWJIO, MPOBOJMWTCS B TEPHOJ DIK3aMEHAIMOHHOM CECCHM W 3aBepIIacTCs
aTTecTallMOHHOMN OLICHKOM «OTIIUYHO, «XOPOIIIOY», «YAOBIIETBOPUTEIHHOY,
«HEYIOBJIETBOPUTEIHHO.

Cucrema O1IEHOK W TpeOOBaHHS K METOJaM MPOBEACHHUS MPOMEKYTOUHOM aTTeCTalUuu
OCYIIIECTBJISIETCSI B COOTBETCTBUM C TpeboBanusimMu Ilonokennit «O TekymeM KOHTpPOJIe
YCIIEBAEMOCTH U MPOMEKYTOUHOU arTecTannu cTyaeHToB ['Y AL, 00yqaronuxcs mo mporpaMmbl
BBICIIIETO 00pazoBaHus» U «O MOIYIbHO-PEHTHHTOBOM CHCTEME OIICHKHM KadecTBa Y4eOHOM
pabotsl ctyneHToB B 'Y AIy.



JIuct BHECEHUs U3MEHEHUH B pabouylo IporpamMmy AUCLHUIIINHBI

Jlata BHeceHus
U3MEHEHUH U
JIOITOJTHCHUH.

IToamucey BHecHIEro
H3MCHCHHUS

CozepxaHve U3BMEHEHUM U JTOTIOTHEHUH

Hata u Ne

MPOTOKOIA
3aceAaHus
kadenpol

IToamuce
3aB.
Kadeapoit
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