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AHHOTaIUA

JucuurmumHa  «MeTO#OJOTHs — HMCIBITAaHUM  NpUOOPOB W CHUCTEM» BXOAWUT B
00pa30BaTeNbHYI0 MPOrpaMMy BBICIIEr0 OOpa30BaHUS — MpOrpaMMy MarucTpaTypsl IO
HANPaBIEHUIO TOATOTOBKHM/ crenuanbHocTH 24.04.02 «CucTeMbl yNpaBlIeHUs IBIKEHUEM, U
HaBUranus»  HampasleHHocTH/cnenuanu3anun  «[Ipubopsl M cucTeMBl  OpHEHTAlMH,
cTa0WIM3aluuyu U HaBUTranum». Jlucuurmaa peanusyercs kadeapoid «Nel3».

JlucuuiuinHa HaresieHa Ha (P OpMHUPOBAHKE Y BBIITYCKHHUKA CIIEIYIOIUX KOMIIETEHIUH:

IIK-1 «Crnocoben (opMHpOBaTH HOBBIE HANpPABICHHUS HAYYHBIX MCCIEOBaHUN U
OMBITHO- KOHCTPYKTOPCKUX pa3zpaboTOK»

[1IK-4 «CriocobeH HCIoyib30BaTh TEXHOJIOTHH HAYYHOTO AKCIEPUMEHTA ISl TOTYYEeHUs
HOBBIX 3HAaHHUN O TaKTHKO-TEXHMUYECKUX XapaKTEPUCTUKAX JEHCTBYIOIIMX M pa3padaTbIBa€MbIX
npuOOpPOB CHCTEM OPHUEHTAIMM, CTAOMIM3AlMM U HABUTAlMU JIETATEJbHBIX amlaparoB M HUX
COCTaBHBIX 4acTEeW»

CopepxaHue NUCLUUIUIMHBI OXBAaTBHIBAE€T KPYr BOIIPOCOB, CBSA3AHHBIX C TEOPETHUECKHUM
OCBOEHUEM CTYJEHTAMH METOIOJOTUN HCIBITAHUN DIIEMEHTOB CHCTEM aBTOMATHYECKOTO
YIOpaBICHUS JIETAaTEIbHBIMU amnapaTaMd, OCHOBHBIMHM JTallaMM M BHJAMU MCIBITAHUM IpH
CO3/laHMM HOBBIX KOHCTPYKLUMH U B YCJIOBUSAX CEpUHHOIO IPOM3BOJCTBA, MpoOiieMaMH H
TEXHOJIOTHSMU 3KCIUIyaTallud CUCTEM YIPABJIEHUS JIETATEIbHBIMU allliapaTaMM Ha BCEX dTamax
AKHU3HEHHOTO LIMKJIA, a TaKXKe IOJIydeHHEM HABBIKOB, HEOOXOAUMBIX JUIsl KBAJIM(UIHPOBAHHOTO
IPOBEICHUS UCTIBITAHUNA NMPUOOPOB M CHUCTEM OPUEHTALMU, CTAOMIM3AaLMU W HAaBUTALUU, U UX
JJIEMEHTOB.

[IperoaBanre TUCHMIUIMHBI TPEAyCMaTPUBAET CleAylolmre (OpMbl OpraHU3aluu
y4eOHOro mpoliecca: JIEKLIUH, JJAO0OpaTOpHbIe PadOThl, MPAKTUYECKHUE 3aHATHUS, CAMOCTOSITEIbHAS
pabota o0yyaromerocs.

IIporpaMMoOil IHCHUIUIMHBL IPEIYCMOTPEHBI CIEAYIOIUE BUABI KOHTPOJIA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTeCTalMs B (hopMe 3K3aMeHa (2 ceMecTp).

OO6mrast TpyAOEMKOCTh OCBOCHHS AMCITUIUIMHBI COCTABISET 5 3adeTHBIX eauHuIl, 180
4acoB.

SA3bIK 00yUYeHUS 110 AUCIUTUTMHE «PYCCKUI)»



1. IlepedyeHb MIAHMPYEMBbIX Pe3yJbTATOB 00YYeHHS MO TUCHUIJIMHE

1.1. Ilesun npenogaBaHusl JMCHUIIIHHBI

lenpto AMCUMITIUHBI SIBISETCS TEOPETUUYECKOE OCBOEHHE CTYACHTaMU METOJI0JIOTHU
UCIIBITAHUN 3JIEMEHTOB CHUCTEM AaBTOMATHYECKOTO YIPABJICHHUS JIETATEIbHBIMHU anmnapaTami,
OCHOBHBIX 3Tamax U BUJOB HCIBITAHUNA MpPH CO3JaHUH HOBBIX KOHCTPYKUMH U B YCJIOBHSIX
CepUIHOTO MPOU3BOJCTBA, MPOOJIEM U TEXHOJOTHUH OSKCIUTyaTallud CUCTEM YIpaBJICHUS
JeTaTeIbHBIMU alnapaTaMy Ha BCEX dTamax KM3HEHHOTO IIMKJIA, a TAK)KE MOJIyYeHHs HaBBIKOB,
HEOOXOAUMBIX Ul KBaIU(PUUIMPOBAHHOTO TIPOBEACHUS HCIBITAHUI NPUOOPOB U CUCTEM
OpHUEHTAINH, CTAOMIN3alMY U HABUTALlUH, U UX 3JIEMEHTOB.

1.2. IucuumivmHa BXOOUT B  COCTaB  4acTH, (GOPMUPYEMOH  yIaCTHHKAMHU
00pa3oBaTeNbHBIX OTHOIIECHUH, 00pa30BaTEIbHON MPOrpaMMBbl BRICIIIETO 0Opa3oBaHMs (Iajee —
OIT BO).

1.3. IlepeyeHb mNJIAHUPYeMBIX Ppe3yJabTATOB OOy4YeHMSs] 1O JUCUHUILIMHE,
COOTHECEHHBIX C IVIAHUPYeMbIMH pe3yJbTaTamu ocsoenus OII BO.

B pesynbrare u3yueHus AMCUMILIUHBI OOydarolmuiics AOHKEH 00JaJaTh CIETyIOIIUMHU
KOMIIETCHIIMSIMU WIH UX 4acTsAMU. KOMIIETEeHIIMN U MHIUKATOPHI UX JTOCTUKEHUSI IPUBEACHBI B
Tabymue 1.

Tabmuua 1 — IlepeyeHp KOMIETEHIMNA U MHAMKATOPOB MX JOCTHKCHHUS

Kon u
Kareropus (rpymma) Kon n HauMeHoBaHME WHIUKATOPA JOCTHIKEHUS
HAUMCHOBAHUC
KOMIICTCHIINN KOMIICTCHIINN
KOMIIETEHIINHA

IIK-1 Criocoben
dbopMUpOBaTH HOBBIC
HaIpaBJICHUSA [TIK-1.B.1 BnageTs COBpeMEHHBIMH METOIAMU
[IpodeccronanbHbie | HAYIHBIX AHAIMTUYECKOr0 aHAlIM3a, MAaTeMaTHIYECKOT0O U
KOMITETCHITUN HCCIIEAOBAaHUN U MMHTAIIMOHHOTO MOJICITMPOBAHUS, IOCTAHOBKH
OIIBITHO- AKCIEPUMEHTAIIbHBIX HCCIIEIOBAHUN
KOHCTPYKTOPCKHX
pa3zpaboToK

ITK-4 Criocoben
HCIIOJIb30BaTh
TEXHOJIOTHH
Hay4HOI'O
AKCTICPUMEHTA ISt
nonyqumI HOBBIX
3HAHWUM O TaKTHKO-

[1K-4.3.1 31aTh cpencTBa U METOAbI TPOBEACHUS
WCIIBITAHUN TTPUOOPOB M CHCTEM OPUEHTAIINH,
CTaOMIM3alHA U HAaBUTALMH JIETATECIbHbIX
amnmapaToB M MX COCTaBHBIX YacTei

[1K-4.VY.1 ymeTb pa3pabarbiBaTh METOIUKH

TEXHUYECKHUX Z
WCIIBITAHUHN; IPOBOJIUTH UCTIHITAHUS C
[IpodeccruonanbHbIe | XapaKTEPUCTHUKAX
< MCIOJIb30BAHUEM CPEJICTB aBTOMATU3AINH UX
KOMIIETEHITUN JIEHCTBYIONIUX U
MIPOBEACHUS; aHATTU3UPOBATH PE3YIIHTATHI
pa3pabaThIBaEMbIX .
UCIBITAHUN U COCTABJISITh OTYETHYIO
npuOOpOB CUCTEM
JIOKYMEHTAITUIO
OpUCHTAIINH,
[1K-4.B.1 BnageTh COBpeMEHHBIMU METOJAMU
CcTa0MIM3anuu u .
00pabOTKH Pe3yJbTaTOB UCIIBITAHUHN C
HaBUTALIUA
HCIIOJIb30BaHneM OBM
JIeTaTEIbHBIX

armapaTroB U UX
COCTaBHBIX YacTeN




2. Mecro nucuumianHbl B cTpykrype OII

JucuumimHa MOXKeT 0a3upoBaTHCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIOITUMUCS
npu OoOy4YeHHH IO HallpaBJIeHUAM OakanaBpuaTa, OPHEHTUPOBAHHBIX Ha MPOEKTUPOBAHUE
TEXHUUYECKHUX CHCTEM.

3HaHUA, TOJYYECHHbIE IPU HM3YYEHHHM MaTepuana JaHHOW IJUCUUIUIMHBL, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAUEHUE, TaK U MOT'YT MCIOJIb30BaThCS IPU U3YYEHUHU APYTUX AUCLUILUIMH

- CrucreMbl OpUEHTALMY U YIIPABICHUS KOCMUYECKUMU annapaTamH,

- [IpoexTpoBaHNE MUKPOMEXaHUUECKUX MHEPLUAIBHBIX UyBCTBUTEIbHBIX JIEMEHTOB,

- UHTerpupoBaHHble CUCTEMBI OPUEHTALIMN Y HABUTALIUH,
a TaKXKe IPH BBIMOJIHEHUH BBITYCKHOW KBaIM(PHUKAIMOHHON padOThl M B TMOCIEAYIOLICH
npodeccuoHaNbHOM NeATeIbHOCTH B paMKax MOJTYYeHHON KBaTU(UKALINH.

3. O0beM U TPYA0EMKOCTb JUCUHUIIJIMHBI
Jlanupie 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTAEIBHBIX BHJIOB y4eOHOU
paboThI IO AUCHMIUIMHE (M pacpee]IeHne 3TOH TPYAOEMKOCTH 10 CEMECTpaM) MPEICTABICHBI B
Tabmuie 2.

Ta6mmia 2 — O0beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoemMKocTs 110
Bun yae6HO# paboThI Bcero ceMecTpaM
Ne2
1 2 3

Oowan mpyooemxocmp oucyunaunsl, 3E/ (dac) 5/ 180 5/ 180
H3 nux uacoe npakmuueckoi n0020mMoeKu 34 34
AyoumopHhule 3auamus, BCEro 4ac. 68 68
B TOM YHCIIE:
nexkuu (JI), (gac) 34 34
npaktuueckue/cemunapckue 3ansatus (I13), (dac) 17 17
naboparopusie padbots (JIP), (dac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (vac)
9K3aMeH, (4Jac) 54 54
CamocmosamenvHnas paboma, Bcero (dac) 58 58
Buo npomesccymounoit ammecmayuu: 3a4er, k3 k3
mudd. 3ager, sx3amen (3auet, Audd. 3a4, Ok3.) ) )

4. Coaep:kanue QU CHUNIHHBI
4.1. Pacnpenesenue TPya10eMKOCTH IUCHHUILUIMHBI 10 pa3aejaM U BUAAM 3aHATHI.
Pa3nensl, TeMBl JUCHUTIINHBI U MX TPYAOEMKOCTh MPUBEIECHBI B TaOIUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIAHBI, HX TPYIOEMKOCTh

Pa3nensl, TeMbI qUCTIMITIINHEL Jlexumn | T3 (C3)) - JIP KII CPC
(qac) (qac) (qac) (qac) (qac)
Cemectp 2

Benenue B nucuumuinHy 1 2
Tema 1. McnpiTanus B npouecce NpOEKTUPOBAHUS U 3 2 ) 8
co3nanus npubopoB u cucrem JIA
Tewma 2.Ilopsiok npoBeAEeHUS UCTIBITAHUN 4 2 6
Tema 3.Hazemnas orpaboTtka nmpubopoB u cucteMm JIA 6 4 10
Ha BO3/ICHICTBHE €CTECTBEHHBIX (PaKTOPOB
Tema 4.}£a3eMHHe UCTIBITaHMs IPUOOPOB U cucteM JIA 6 2 6 10
Ha BO3JICHCTBHE HCKYCCTBEHHBIX (PAKTOPOB




Tema 5.00u1e TpeOOBaHMS K OpraHU3aH UCIBITAHUH 4 2 4 3

Ppa3JIN4YHbIX BUOOB

Tema 6.KOHTpOIbHBIE UCHBITAHHS TI0 IPOBEPKE 6 3 | ]

KayecTBa M3roTOBICHUS IpUOOpoB U cucteM JIA

Tema 7.ABTOMaTH3alMsi HCIOBITAHUA NPUOOPOB H 4 2 4 6

cuctem JIA

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

4.2. Coaepxxanue pa3aejioB U TeM JeKIUNOHHBIX 3aHATHIA.
Copep:xanne pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MIPUBEACHO B TA0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3JelioB U TEM JEKIIMOHHOTO ITUKJIIA

Howmep paznena

Ha3Banue u comepxaHue pa3eyioB U TeM JEKIIMOHHBIX 3aHATHN

BBenenue B
TUCITUATITUHY

ConeprxaHue TUCHIUILIAHBI, €€ 3HAaYeHHE, 11eTTH, O0BEM U 3aJ1auHu.
MecTto nmuCHMIUIMHBI B Yy4eOHOM Tporiecce, €€ CBsI3b C JAPYTHMH
mucturinHaMu. OCHOBHBIC TEPMUHBI M TIOHSTHUS

Knaccudukanus HCIIBITAaHHH. HccnenoBarenbckue HCIIBITAHHUS.
ABTOHOMHBIE  HcnbITaHus.  KowmiuiekcHbple — ucnbiTaHus.  JIETHBIE
ucnbiTanus. KoOHTposibHbIE (3aBOACKNE) UCTTBITAHUS

O6oOmEénnass cxema TmpoBelaeHUs wucnbiTanuid. llemn wu  3agaunm
AKCTIICPUMEHTAIBHON OTpPaOOTKH W3AeNuid. Buapl BHENTHUX BO3ICUCTBHI
MIPU UCTIBITAHUSX.

[Tonatue o0  dKcrulyataqioHHOM  KauecTBe.  Kitaccuduxanms
JKCIUIyaTalMOHHBIX CBOMCTB M3IEIMHM M HUX XapaKTepUCTUK. Buubl
TEXHUYECKHX cocTosHUM wu3aenuil. Knaccudukanumss oTka30B u3IeNuid.
HcnbiTanns Ha BO3JACUCTBHE KIMMaTUUYECKHX (DAKTOpoB. Duznyueckue
OCHOBBI BIUSHUS (PaKTOPOB KOCMHUYECKOTO MPOCTPAHCTBA HA COCTOSIHUE U
paboTocrocoOHOCTh M3Aenuid. McnbiTanusi Ha BO3ACHCTBHE KOCMHUYECKUX
(dakTopoB. HcmbiTaHuss Ha BO3ACHCTBHE OHOJOTHMYECKUX (PAaKTOPOB.
HcnpiTanus Ha Bo3zeiicTBue (pakTopoB 3eMHOI atmocdepbl. McnbiTanus
Ha BO3JCHCTBHE D3JIEKTPOMAarHUTHOTO U KOPIYCKYJISPHOI'O COJIHEYHOI'O
U3ITy4EHUS.

3JIGKTpI/I‘-I€CKI/Ie HUCIIBITAaHUA. BI/I,Z[bI HNCKYCCTBCHHBIX JSKCIUTyaTallMOHHBIX
(hakTOpOB, BO3ACHCTBYIONIUX HAa PUOOPHI U cucteMbl JIA. VcnbiTanus Ha
Bo3jeiicTBHe BHOpanuu. VcneiTanuss Ha  yJgapHble  BO3JEHCTBHS.
HUcnbiTanus Ha BO3JAEHCTBUE JMHEHWHBIX yckopeHuiud. HWcmnbiTaHus Ha
BO3JIEHCTBUE aKycTUYecKoro myma. KoMOMHIUpOBaHHBIE UCTIBITAHUS.

CoBpeMEHHBI OAXOA K OpraHU3aluy KOMIUIEKCHBIX IPOrpaMM
UCIBITAaHUN  u3genud.  TexXHONOrM4ecKkui  IUIaH  DKCIEPUMEHTA.
JlokymeHToo60poT mpu  ucneitaHusx.  ConepkaHue — MPOrpaMMbl
UCTbITaHUH M3Aenuil. OTYETHBIE JOKYMEHTBI 110 UCTIBITAHUSIM.

Buapl KOHTPOJNBHBIX HCHBITAaHUN TPUOOPOB U cucteM JIA Ha cTagusx
KU3HEHHOTO0 IMKJIa. Bunapl wucnblTaHU Ha  3aBOJE-U3TOTOBUTEINE.
Kontponbnusie wucnbiTanuss cepuidHblx JIA.  Opranuzamus  JETHBIX
ucnbiTaHuit  JIA. Ceprudukaunonnbie ucnbitanus. KOHTpOJIb  KauecTBa




npubopoB u cucreM JIA npu UCHBITAaHUSIX.

7 Cucrtema uCHBITAaHUNA Kak OOBEKT aBTOMATH3ALMH. YTPABJICHUE JIETHBIM

HUCIBITAHUH.

SKCIEPUMEHTOM M aBTOMaru3ainus mpouecca ucnbitanuii JIA. OcHOBBI
IIOCTPOEHUSI M CTPYKTypa aBTOMAaTHU3UPOBAHHBIX CHCTEM YIPABIICHUS
ucnplTaHuAMUA. VCTOYHMKM W HocuTenw HHQOpMalMM B cCHCTEMax
UCOBITAaHUN. ABTOMaTH3alus TIepeAadyd HHopmanuu B cHUCTEMax

4.3. IIpakTuyeckue (ceMHUHAPCKHUE) 3aHATHS

TeMbl MpakTUYECKUX 3aHATHH U UX TPYAOEMKOCTh IPUBEACHBI B TAOIHIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

N3 Hux Ne
No | Tembl npaktrueckux | @OpMbl IpakTUYECKUX | TpPyIOEMKOCTh, |IPAKTHYECKOM [pa3aeia
/1 3aHATHI 3aHATUH (uac) MMOATOTOBKH, | IACIIMIT
(dac) JIMHBI
Cemectp 2
1 | OcHoBHEIE MIPUHIIUIIBI aBTOMAaTHU3aluU 1 1 1
MOJIYHATYPHBIX UCIIBITAHUM.
2 | UnTepoeiicot CBA3U UCIIBITATEIBHOTO 1 1 1
o0opynoBaHus C BBIYHCITUTENbHBIMU
YCTPOMCTBAMM.
3 | MoaenupoBanue peakiuu OOBEKTOB IO WX 2 2 2
MareMatuueckum  MopensaMm. CTpyKTypHbIE
CXEMBbI CTEHJIOB JUIS MOJIYHATYPHBIX
HUCTIBITAHU I
4 | UcnibiTanue Ha OOHapy)XKCHHE PE30HAHCHBIX 2 2 3
4acToT.
5 | UcnbiTanuss Ha  BUOPOYCTOWYMBOCTH, Ha 2 2 3
BO3JICHCTBUE JTMHEUHBIX IEPETPY30K.
6 | UcnplTanuss Ha XOJOJOYCTOMYMBOCTH M Ha 2 2 4
TEIMJI0YCTONYUBOCTb.
7 | OnpeneneHue CTaTUYECKUX U JTMHAMHUYECKHUX 2 2 5
XapaKTePUCTUK U napaMeTpoB
TUPOCKOMMYECKHUX MPUOOPOB.
8 | OnpeneneHue CTaTUYECKUX W JTUHAMUYECKUX 1 1 6
XapaKTEPUCTUK U MapaMeTPOB aKCEIEPOMETPOB
P UCTIBITAHUSIX.
9 | AHanmu3 MeETOIO0B U YCIOBHHM IpPOBENEHUS 2 2 6
UCIBITAaHUN u aHaIIn3 MOJTy4YEHHBIX
pe3yIbTaTOB.
10 | Ananu3 croco0oB MTOCTPOCHUS 2 2 7
ABTOMATU3HPOBAHHBIX CHCTEM  YIPaBICHUS
VCOBITAHUSAMHU U3JEIHUN
Bcero 17




4.4. JlabGopaTropHble 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IIPUBEACHBI B TaOIUIIE 6.

Ta6mmia 6 — JlabopaTopHbIe 3aHIATHS U UX TPYJTOEMKOCTh

N3 aux Ne
Ne HaunmenoBanme nabopatopHbix paboT TpyAOCMKOCT®, | MPAKTHUCCKOH | pasjieina
n/m (gac) MOJATOTOBKH, | JHCIIHAI
(uac) JIMHBI
Cemectp 2
1 | U3yuenue o0opyoBaHus, 2 1
NpeaHa3HauYEHHOTO IS MOBEJICHUS
TPACKTOPHBIX U3MEPECHUM.
2 | IlpoBeneHue KIMMATHYECKUX HWCHBITAHUN B 2 4
MaJIOrabapuUTHON KIMMaTHYECKON KaMepe.
3 | [IpoBenenne wucHbITaHUA Ha BO3JICUCTBUE 2 4
TePMHYECKHUX ()aKTOPOB B KaMepe X0JI0/1a
4 | IlpoBeneHue KIMMATUYECKHX MCIBITAHUNA B 2 4
Kamepe BJIAXKHOCTH.
5 | [IpoBenenne wuCHBITAHUI Ha BO3JCHCTBUE 2 5
YAApHBIX HArpy30K Ha yIapHON yCTaHOBKE.
6 | [IpoBenenne wuCNBITAHUI Ha BO3JCHCTBUE 2 5
CUHYCOWJIaJIbHOM BUOpaIMK Ha BUOPOCTEH/IE.
7 | O3HakomsieHue C (GOpMaMu JOKYMEHTOB, 1 6
pErIaMeHTHPYIONMUX HW3yYeHUE Ha3HA4YCHMUS,
pPa3HOBUAHOCTEH, OONACTH  MpPUMEHEHUS,
MpaBUJl  3alOJIHEHUSI W TPEIbSIBICHUS
JIOKYMEHTOB, periiaMeHTHPYIOLIUX
MIPOBEJICHUE WCTIBITAHUI IPUOOPOB U CUCTEM.
8 | IlpoBeneHne  KOMIUJIEKCHBIX  HCIBITAaHUMN 2 7
CHUCTEMBbl  YIpaBJCHUS Ha  KOHTPOJIBHO-
UCIBITATEIHHOM 000pYIOBaHUH.
9 | [IpoBeneHre aBTOHOMHOM MTPOBEPKHU MPUOOpa 2 7
Ha UCIBITATEIIbHOM IYJbTE.
Bceero 17

4.5. KypcoBoe npoekTupoBaHue/ BbINOJHEHHE KYPCOBOii padoThI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO
4.6. CamocrosiTesibHasi padoTa 00y4arIIUXCA

Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh NPUBEIEHBI B Tabnuue 7.

Tabmuia 7 — Buasl caMOCTOSITEIBHOM pabOTHI M €€ TPYIOEMKOCTh

Bun camocTositenpHOM pabOThI Bcero, wac | Cemectp 2, yac

1 2 3
N3yuenune Teopernueckoro Mmarepuana auciuiuinasl (TO) 29 29
Kypcosoe npoekruposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka k Tekyniemy kKoHTpoio ycneaemoctu (TKVY) 5 5
Jomamnee 3aganue (/13)
KonTtponbsabie paboTsl 3a0unnkoB (KP3)
[ToaroroBka k mpomexyrouHoit arrecranuu (ITA) 24 24

Bcero: 58 58




5. IlepeyeHb yueOHO-MeTOAUYECKOT0 O0ecTeYeHust

AJISI CAMOCTOSITEIbHOM Pa0doThI 00y4aroIuXcs M0 JUCHUILIHHE (MOAYJII0)

Y4eOHO-MeTOAMYECKHE MaTepHalibl AJIs CaMOCTOSATEIbHOW paboThl OO0y4aromMXCcs yKa3aHbl B

na. 6 -11.

6. IlepeyeHb nMevYaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3AaHUH

IlepedyeHb neyaTHBIX U SJIEKTPOHHBIX y4EOHBIX M3/1aHUI NTpUBEIEH B TaOauIIE 8.
Tabnuua 8— [lepeyeHb Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AAHUI

KommuectBo
9K3EMIUISIPOB B
Uﬁﬂig cc bubnuorpadudeckas ccpiika GH?KJ];Z(ESKG
HJIEKTPOHHBIX
AK3EMILTSIPOB)
629.7 Hcnbltanus  u3genuil  aBUALMOHHOM,  PAakeTHOW U 23
C44 KOCMHYeCKOH TeXHUKH: yueOHoe nocobue / C.dD. CkopuHa;
C.-Iletepb. roc. yH-T adpokocM. mpudopoctpoerus. - CII6:
Wzn-so I'VAIL 2017. - 103 c.
629.7 TeopeTnueckue OCHOBBI WCTIBITAHU I u 15
T33 AKCTIEpUMEHTAIbHAS OTPa0OTKAa CIIOKHBIX TEXHUYECKHUX
cucreM: yuebnoe nmocobue / JI. H. Anexcanaposckas, B. 1.
Kpyrnos, A. I'. Ky3nenos u ap. - M: Jloroc, 2003. - 736 c.
621.396 KoHTpons u  wuchobITaHMsT B NPOEKTUPOBAHUM U 7
@33 IIPOU3BOJCTBE  PATMOBIEKTPOHHBIX cpencts [Tekcrt]:
monorpadpus / B. K. ®@enopos, H. II. Ceprees, A. A.
Konnpammn; Pexn. B. K. ®enopos. - M: Texnocdepa, 2005.
-504 c.
629.7 Metoapl W yCTpoOWCTBAa JUIsi HWCHOBITAHUN — U3ACIHI 63
1122 A9POKOCMHMYECKOM TEXHHMKM [DJIEKTPOHHBIM  pecypc]:
yuebnoe nocobue / B. II. [Tamkos; C.-Iletep6. roc. yH-T
a’pOKOCM. IPHOOPOCTPOCHHUSL. - DIEKTPOH. TEKCTOBBIE JIaH.
- CIIo: U3p-Bo I'YAIL 2012. - 92 c.
URL: ['opoynosa, T.C. U3mepenusi, UCTIBITAHUS U
http://biblioc | kouTposb. Metoasl u cpeactBa: ydeb.mocodbue / T.C.
lub.ru/index. | 'opOyHoBa. — Kazans: Kazanckwuit Hay4HO-
php?page=b | uccrenoBaTeNbCKU  TEXHOJOTHUYECKHUH  YHHUBEPCHUTET,
ook&id=258 | 2012. - 108 c.
770
https://e.lanb | beranos, B.B. M3mepenuss npu JeTHBIX HCIBITAHUAX
ook.com/boo | CIOXKHBIX JAWHAMHUYECKUX OO0BEKTOB: yueb.mocodbue / B.B.
k/62024 beranoB ; mon penmakuuen JI.H. JIpicenko. — Mockaa:
MI'TY um. H.O. baymana, 2011. — 40 c.
https://e.lanb | PoxxkoB, B.H. KonTpons kauecTBa mpu NPOU3BOICTBE
ook.com/boo | nerarenbHbIX anmaparoB: yue0.nmocobue / B.H. PoxkoB. —
k/7771] Mocksa: MammuHoctpoenue, 2007. — 416 c.




7. IlepeyeHb 3JIeKTPOHHBIX 00pa30BaTebHBIX PeCYpPCOB
HH(OPMALMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « MHTEepHET»
[lepeuenn 3JIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB uH(pOpPMaLMOHHO-
TGHGKOMMyHHKaHHOHHOﬁ CCTU «I/IHTepHGT», H€O6XOI[I/IMI>IX JJIA  OCBOCHUSA AOUCLMIIIINHBI
npuBe/ieH B Tabymie 9.

Tabmuma 9 — IlepedyeHp OJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTH «IHTepHET»

URL agpec HaumenoBanue
URL: http://e.lanbook.com— Pexwum | JlaHb: 3JIEKTPOHHO-OMOIMOTEUHAsT CHUCTEMA: CaWT. —
noctyna: mo mnoamucke. — Tekcr: | Mocksa, 2010
3JIEKTPOHHBIMN.

URL: http://biblioclub.ru— Pexum | Yauepcurerckas o6udmmoreka ONLINE: snexTpoHHO-
JIOCTYTIA: 10 MOAMKUCKE. — TeKCT Ooubnmorevnas cucrema: cait. — Mocksa, 2010

8. Ilepeyenb MHPOPMAITMOHHBIX TEXHOJIOTHI
8.1. [lepeyeHp mpOrpaMMHOTO 0OECHEUEHUS, HCHOJIB3YEeMOI0 IPH OCYIIECTBICHUU
00pa3oBaTENBFHOTO MpOoIecca MO JUCIUIIIHHE.
[lepeueHpb UCTIONB3yEeMOTr0 IPOTPAaMMHOT0 obecrieueHus npeacrasieH B Tadmuure 10.

Ta6mmma 10— [lepeyers mporpaMmMHOT0 o0ecrieueHus

Ne /i1 HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn WH(POPMaITMOHHO-CIIPABOYHBIX CHCTEM,UCITOIb3yEMBbIX npu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTHHE

[lepeuenb uCHOIB3yeMbIX HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTaBICH B
tabmuue 11.

Ta6muma 11— [lepeyersr nHOOpMAITMOHHO-CITPABOYHBIX CUCTEM

Ne /i1 HaumenoBanue

He npenycmorpeno

9. MarepuajbHO-TeXHUYecKkasi 6a3a
CocrtaB MaTepualbHO-TEXHUYECKOHW 0a3bl, HEOOXOAMMOW [JII  OCYIIECTBIICHHS
00pa3oBaTeNbpHOTO MpoIiecca Mo TUCIUIUTHHE, TIPECTaBlIeH B Tabmuiel?2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue coCcTaBHOM 4acTh Howmep aygutopuu
n/m MaTepUaTbHO-TEXHHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )
MynpTuMeauiiHas JEKINOHHAS Ay AUTOPHUSL 13-04

2 | Crnenuanu3upoBaHHbIe JabopaTopuu Kadeapsl

10. OneHouyHble cpeACTBA JJIsl IPOBEACHUS POMEKYTOYHOM aTTeCTAluN
10.1. CoctaB OLEHOYHBIX CPEACTBIJSA MPOBEACHUS MNPOMEKYTOUYHOM aTTecTaluu
o0yyaromuxcs 1o JTUCUUIUIMHE puBeAeH B Tabmuue 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEKYTOYHOM aTTeCTAIINHI

Bua npomexyTo4HOM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOpOCOB K AK3aMEHY;
3K3&M€HaI_II/IOHHBI€ 6HH€TBI.




10.2. B kauecTBe KpUTEPUEB OLECHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETCHIIMN O00YyJaronMuMHUCS TPUMEHSETCA S-0auibHasi MIKajga OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOTopas MmpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCSA
100-6amnpHass  mKaja  MOJYJbHO-PEUTHHTOBOM  CHCTEMBl  YHUBEPCHUTETa,  IpaBUiIa
UCIIOJIb30BaHUSI KOTOPOH, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu olieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETCHIIUH

OreHKa KOMITETEHITUH

Xapaktepructrka chopMUPOBAHHBIX KOMITETEHITHI
S-OauibHas IIKajIa PAKTCP (bopvp

— oOyyaromuiicss TJIyOOKO ¥ BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpPEHHO, JIOTUYHO, TTOCIIEIOBATENILHO M TPAMOTHO €T0 U3JIaraeT;

— ONUPAsACh HA 3HAHUS OCHOBHOM W JIONOJHHUTEIBHON JMTEPATYypH,
TECHO IMPHBS3BIBAECT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C MTPAKTUYECKOM
JIeATEIIbHOCTHIO HAIPaBICHHUS;

— yMeJI0 0OOCHOBBIBACT U APTyMEHTHPYET BBIABUTAaEMbIC UM HJICH;

— JIeJIaeT BBIBOJBI U 000O0IIECHMS;

— cBOOOIHO BJIAJICET CHCTEMOM CIEIUATM3UPOBAHHBIX MOHSITHH.

«OTIIMYHO»
(Ga4uTCHO»

— oOyyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TPaMOTHO U
M0 CYIIECTBY W3JaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPaTypHl,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JIESITEIBHOCTHIO
HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE MMOJIOKEHHUS;

— JIeJIaeT BBIBOJIBI U 000O0IIECHMUS;

— BJIQJICET CUCTEMOM CIEIUATU3UPOBAHHBIX MOHSITHH.

(XOPOLIO»
(Ga4uTCHO»

— o0y4Jaronuics yCBOWJI TOJIBKO OCHOBHOW IPOTPaMMHBIA MaTepua,
o CymecCTBYy HM3JIara€Tt €ro, OIMupasdCb Ha 3HAHHUA TOJIBKO OCHOBHOU
JIIATEPATYPEL,

— JIOITyCKaeT HeCYIIECTBEHHBIEC OMNOKH U HETOYHOCTH;

— UCTIBITHIBACT 3aTPYJHEHUS B MPAKTUYECKOM MNPUMEHEHUU 3HaHUMN
HaITpaBJICHUA,

— cnabo apryMeHTUPYET Hay4YHbIE MTOJIOKEHUS;

— 3aTpynHsieTcs B GOpPMYJIUPOBAHUHN BBHIBOJOB M 00OOIICHU;

— YaCTUYHO BJaJIeeT CUCTEMOM CelMaTU3UPOBAHHBIX MOHSITHI.

«yZIOBJIETBOPUTEITHHOY
«BaYTCHO»

— o0yyJaronuiics He YCBOWJI 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
MaTepuana;

— JIONYCKaeT  CYLIECTBEHHblE  OMMOKM W  HETOYHOCTU  IpHU
paccMOTpeHHUH MTPOOIEM B KOHKPETHOM HalpaBJICHUY;

— UCHBITHIBAET TPYAHOCTH B IIPAKTUUECKOM IPUMEHEHUH 3HAHUII;

— HE MOXET apryMEHTHPOBATh HAYUHBIE MTOJIOKEHUS;

— He (OpPMYIUPYET BBIBOJOB M 000OIIECHHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTCHO»

10.3. TunoBble KOHTPOJIbHbIE 32JTAHUS WIH HHbIE MAaTEPHUAJIbI.
Bomnpocs! (3agaun) 11 sK3aMeHa rpecTaBieHsl B Tadnuue 15.

Tabnuna 15 — Bompocs! (3aga4un) 1S 9K3aMeHa

Ko
Ne /i [Tepeuens BonmpocoB (3a1a4) J1sl FK3aMeHa A
MHIUKATOpa
1. [lepeuniciiure BHemHue Bo3zacicTByronme ¢akropel Ha | [IK-1.B.1

W3MCHECHHUE TapaMeTpOB H CBOWCTB O0OBEKTa HCIIBITAHHIA.
[TpoBenTe UX KIACCU(PHUKAIHIO.




2. Ompenenure MecTo HUcObITaHW B ku3HeHHoOM  nwmkie | [1K-4.3.1
MPOJIYKIIHH.

3. HaszoBure nienu u 3a1a4m UCOBITAHUN. I1K-4.Y.1

4. Omnpenenure poJib UCIIBITAHUH B TIporiecce co3aanus npudopos u | [1K-4.B.1
YCTPOMCTB CUCTEM YNPABJIEHUS JIETATEIbHBIMU alllapaTaMy

5. [TpoBeanTe KIaccubUKAINIO UCTIHITAHUN. I1IK-1.B.1

6. JlaliTe XapakTepUCTUKY OMOJOTMUYECKHUM HCIBITaHUSM, BuaaMm, | [1K-4.3.1
L[EJISIM TTPOBENICHHU S, UCTI0JIb3YEMOMY 000PYI0BaHUIO.

7. Omnpenenure, B 4eM 3aKJIFOYAETCS OPraHU3aLUs UCTIBITAHUM. IIK-4.V.1

8. JlaiiTe XapakTEepUCTHKY BIMSHUIO KIuMaTH4Yeckux ¢akrtopoB Ha | [IK-4.B.1
paboTtocrnocoOHOCTH MprOOpoB U ycTpoiicTB CVY JIA.

9. [Iepeuncnure OCHOBHBIE BHUAB KiauMarthuueckux wucnbiTanuil. | [IK-1.B.1
Onpenenure Leab WX  NPOBEACHHMS M HMCIOJIb3YEMOE
o0opy0BaHue.

10. [lepeuniciute OCHOBHBIE BHUABI MexaHWuyeckux wucnbiTanui. | [1K-4.3.1
Onpenenure 1eab WX  NPOBEACHHMS UM HCIOJIb3yeMoe
o0opyioBaHue.

1. JlaiiTe XapakTepUCTHKY BUOPOYCTOMUMBOCTH U BUOpornpounocTH | [1K-4.V.1
00BEKTa MCTIHITAHHH.

12. [Tepeuniciiure OCHOBHBIC BHUJIbI KOMOMHHMpPOBaHHBIX ucnbiTanui. | [IK-4.B.1
Onpenenure Leab WX  NPOBEACHHMS M HMCIOJIb3YEMOE
o0opyoBaHue.

13. JlaliTe XapaKTEepUCTUKY JIETHBIM HcibITaHusIM. Onipenenute uensb | [1K-1.B.1
UX MIPOBEICHUS M UCIOIb3yeMoe 000pyIOBaHHUE.

14. [lepeuncnure mapaMeTpbl dJEKTpUYECKUX cxeMm, nomiexamux | [TK-4.Y.1
KOHTPOJIIO TpU IJIEKTPUYECKUX ucHblTaHusAx. Ornpexnenure,

KaKHe CpeACTBa JUIsl 3TOT0 MPUMEHSIOTCS.

15. Onpenenure MOpsIIOK MPOBEPKHM dieKTpuueckod mnpouHoctu | [IK-4.V.1
W3OJISILUM TIPU SJIEKTPUUECKUX HCTIHITAHUSIX.

16. Onpenenure  nenu  npoBeaecHus — rocyzapcrBeHHslx — u | [IK-4.B.1
MIPOU3BOJICTBEHHBIX HCIIBITAHUM.

17. [lepeuncinre COCTaBIAIOIINE IPOU3BOJCTBEHHBIX UCIIBITAHUN I1K-1.B.1

18. JlaiiTe XapakTepuCcTHKy 000pya0BaHUIO, KOTOpoe ucnonb3yercs | [1K-4.3.1
IIPY IPOBEICHUU JIEKTPUUECKUX UCIIBITAHUM.

19. [lepeuncnaure oOmme mnpuHUMNB 00paboTku pe3ynbTaroB | [1K-4.Y.1
VCIIBITAHUMN U IPUHSATHUS PELICHUN 110 HUM.

20. Onpenenure OCHOBHBIE LienM M 3anadu npu opranusauuu | [1IK-4.B.1
VCIIBITAHUM.

21. JlaiiTe XapakTepUCTUKY COBpeMEHHOMY noaxony k opranuzauuu | [IK-1.B.1
KOMIUIEKCHBIX MPOTPAMM UCTIBITAHUIN U3/ICIIHI.

22. Ompenenure MecTo KOHTpoOJsl KauecTBa mnpoaykiuu cpeau | [1K-4.3.1
TEXHOJIOTHYECKMX METOJIOB MPOM3BOCTBA.

23. JlaiitTe ~ XapakTepuCTHKy  cpeacTBam  TexHojorudeckoro | [1K-4.3.1
OCHAIIEHMS JIJIs1 KOHTPOJISl Ka4ecTBa MPOIYKIUH.

24. [lepeuncnure ocobennoctu JIA, xak o6wvexkToB KOoHTpois npu | [1K-4.3.1
WCIBITAHUSX.

25. Onpenenure nenu u 3agaun i ocyuiectsieHus | [IK-4.B.1
aBTOMATH3allMH UCIIBITAHUI

26. Onpenenure NOPSA0K MpOBEAEHUA JeTHOro skcnepumenta mnpu | [1K-4.B.1
aBTOMAaTH3alMHU ITpolecca ucnbiTanuil JIA.

27. JlaiiTe xapakTepucTuky aBTroMarusaiuu nepenauu uHbopmaruu | [1K-4.B.1




| B CHCTEMaX UCHBITAHUH. |

Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npencrabieHsl B Tadnuie 16.

Ta6mmma 16 — Boripocs! (3amaun) nist 3adera / audd. 3adera

Ne mi/mm [Tepeuens BonpocoB (3a1av) myist 3adeta / nudd. 3auera

Kon
WHMKATOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeyeHnp Tem Ui KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHHUS KypCOBOH pabOTHI

MpeICTaBICHBI B TabmwuIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KYpCOBOTO MPOSKTUPOBAHMSI/BHIIOJIHEHUSI KYPCOBOM paboThI

Ne i/t

[TpuMepHBIii IepeYeHb TeM Il KYPCOBOTO MPOSKTUPOBAHUS/BBIITOTHEHHS
KYpCOBOI1 pabOTHI

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

Bompocel st mpoBeneHuss NPOMEXYTOYHOM aTTecTallud B BUJE TECTUPOBAHUSA

MpeJICTaBICHEI B Ta0nwmie 18.
Ta6muma 18 — [IpumepHsIii mepedeHb BONPOCOB ISl TECTOB

Ne i/t

Kon

[IpuMepHBIil epedeHb BOMPOCOB JIJIsl TECTOB
MHIUKATOpa

1.

Hucmpykuusn: [Ipouumaiime mexcm u 8vloepume npasuibHblii omeem u [IK-1
3anuwiume apeymenmsl, 000CHOBbI8AIOUUE 86100 OMEema.
Vkaxunre, Ha KaKOW CTaJuU >KU3HEHHOIO IMKJIA W3JEIIHA MPOBOIATCA
TUIIOBBIE UCIIBITAHUS.

1) Cranus «VccnenoBanue u 000CHOBaHUE pa3pabOTKH»,

2) Cragus «Pa3paboTkay,

3) Cragus «IIpousBoacTeoy,

4) Cragus « IKCIUTyaTaIus.

Hucmpykuyus: Ilpouumaiime mekcm u  @vlbepume NpasUIbHbIE [IK-1
sapuanmsl omeema u 3anuume apeymermol, 000CHO8bI8AIOWUE 8bIOOD
0meemos.
YkaxuTe HHCTPYMEHTHI ISl TEPMUYECKUX HCITBITAHMH.

1) Temneparypnas kamepa,

2) Temnmosu3zop,

3) Tecrep HanpsKeHUs,

4) Tepmomnapsl U TEPMHUCTOPHI.

Hucempykyua: llpouumatime mexkcm u ycmaHosume COOMEEmcmaue. [IK-1
Kax)coou  no3uyuu, OaHHOU 6 JleeoM  cmoabye, noodbepume
COOMBEMCMBYIOUYI0 NOZUYUIO 8 NPABOM CIOI0Ye.

A WNamepurenbusiii | 1. KoHTponb,  ocyliecTBiIsieMbld B

KOHTPOJIb OCHOBHOM IIpY MTOMOIIIM OPTaHOB YYBCTB H,
B CilIy4ae HEOOXOAMMOCTH, CpEJCTB
KOHTPOJIS, HOMEHKJIaTypa KOTOPBIX
YCTaHOBJICHA COOTBETCTBYIOLIEH
JIOKYMEHTAIUEH.

b  Perucrpauvonssiii | 2. KoHTposib, mpH KOTOPOM TNE€pPBUYHASL

KOHTPOJIb uH(pOpMaIlis BOCIPUHUMAETCS OpTraHaMu
YYBCTB.

B Opranonentuueckuii | 3.  KoHTponb,  OCyIIECTBIsEMBIA  C

KOHTPOJIb MPUMEHEHUEM CPEACTB U3MEPEHUI.

r Texuuueckuii | 4. KoHTpOJIb, OCYIIECTBISAEMBIN perucTpa-

OCMOTD nuen 3HAYCHUI KOHTPOJIUPYEMBIX
apaMeTPOB NMPOAYKIIUU WIH IPOLECCOB.




Hucmpyxkyua: Ilpouumatime mexcm u ycmanosume
nOC1e008amenbHOCb. 3anuwume COOMBemMcmayouyo
nocne008amenbHOCmy 0YK8 Cleéa Hanpaso.

VYkaxkuTe  1mocienoBaTeNbHOCTh — dTanoB  craauu  «Pa3zpaboTka»
JKU3HEHHOT' O LIMKJIa U3/IETIUMN.

Orarma pa3paboTku paboyeit JOKyMEHTAIIHH.

Oran pa3padOTKH TEXHHYECKOTO MPOEKTa,

Oran pa3paboTKH 3CKU3HOTO MPOEKTa,

DTarne U3roTOBJIEHUS OMBITHBIX U3EINI KOMIUIEKCA,

DTarn JEeTHBIX UCTIBITAaHUH.

moO0w >

IIK-1

Hucempykyusn: [Ipouumaiime mexcm u 8bloepume NpasuibHoulll Omeem u
3anuwiume ap2ymeHmol, 060CHO8bIBAIOUUE 8bIO0P OMEEema.
VYKaxxute OCHOBHOUM JOKYMEHT JJIsl TPOBEICHMS UCIIBITAHUI Ha HTare
OMBITHOT'O MTPOU3BO/ICTBA.
1) Texauueckue ycmoBus,
2) IIporpamma 1 ME€TOIMKA UCTIBITAHUM,
3) PaGouast mporpamMma TUCIMILIUHEI,
4) KoMmiekcHas nporpaMma MCIbITaHUI U3AeIui.

TIK-4

Hucmpykuyua:  [lpoyumaiime mexkcm u  gvlbepume  npaguibHble
eapuanmel omeema u 3anuuume apeymMeHmsl, 000CHO8bIBaOWUE BbIOOD
0meemoa.

VYKa)xuTe COCTABISIOMINE KCIIEPUMEHTAILHONW OTPaOOTKU U3/IeNHiA.

1) DkcriepuMeHT,

2) KonTpoins,

3) YVuér,

4) luarnocTuka,

5) KOMIIJIEKC MEPONIPUATUH 110 YCTPAHEHUIO IPUYMH, BbISBICHHBIX B
XOJ€ IKCIEPUMEHTA OTKIIOHEHUM.

I1K-4

Hucmpykuyus: I[pouumaiime mexcm u ycmanosume coomeencmeue.
Kaxycoou  nozuyuu, OAHHOU 6 JesoM  Ccmolbye, nodbepume
COOMBEMCMBYIOULYIO NOZUYUIO 8 NPABOM CMO0Ye.

A Ceprucdukar Tumna 1. JloxymeHT, coJlepaKallum
nHpopMaIuio 0 THUTIOBOM
KOHCTPYKIIUH, napameTpax u

XapaKTCPUCTHUKAX H3roTaBJIMBacCMOro
9K3CMILISApa aBHUAIIMOHHOM TCXHUKHU,
KOTOPBIC IOMJIC)KAT KOHTPOJII H
OLICHKC IMPHU U3TOTOBJICHUU U IIPUCMKE
OK3EMILIsIpa B  KA4YCCTBE TOTOBOH

MPOJTYKIIHUH.
b Texuuueckue ycnoBus Ha | 2. OTO MOATBEPKICHUE COOTBETCTBUSA
u3JIeine ABHAIlMOHHOM TEXHWKH, OpraHu3alun

pa3padOTYMKOB U H3rOTOBHUTENEH
IPUMEHUMBIM TpeOOBaHUIM

B Hopwmsbl sieTHOM rogHOCTH 3. JlokyMeHT, BBIJaBa€MBIH
Pazpa®oTunky W yIOCTOBEPSIOMIMI
COOTBETCTBHUE YCTaHOBJICHHOU

TUIIOBOM  KOHCTPYKUMH  oOpasua
aBHAIIMOHHON TEXHUKH TPeOOBaHUAM
CepTtudukaiimoHsoro d6asuca.

I1K-4




I' Cepruduxanus 4. Yactp ABHaLMOHHBIX IpaBUII,
KOTOpasl COJAEPKUT TpeOOBaHUA K
KOHCTPYKLIIMM U  XapaKTepUCTUKaM
aBUAIlMOHHON TEXHHUKH,
HampaBlIeHHblE Ha  o0ecreyeHue
0€301aCHOCTH OJIETOB.

8. Hucmpyxkyua: llpouumaume mexkcm u ycmaunosume I1K-4
noc1e008amenbHOCHb. Sanuwume cooOmeemcmayouyo
nocie008amenbHOCmb 0YK8 Cle8a HANPaeo.

YKakuTe TMOCIEAOBAaTEeIHbHOCTh OTaloOB  CepTUUKANMU  HU3ACTUI
aBUAIIMOHHON TEXHUKH.

A. [TnanupoBanue cepTUPUKAITMOHHBIX paldoT.

b ITonaua 3asBku Ha mosrydeHrne Og00pUTEIBHOTO IOKYMEHTA.

B Beimaua OnoOpuTenbHOTO JOKYMEHTA,

I Ceprudukarnmonnsie (KBamuuKamoHHbIe) paObOTHI.

3amanue OTKPHITOTO THUIA C Pa3BEPHYTHIM OTBETOM IPEICTABICHEI B Ta0wmie 15.

llpumeuanue:

Cucmema oyeHuganus mecmoevix 3a0aHuUlL:

1 tum) 3amaHue KOMOWHHPOBAHHOTO THIIA C BBHIOOPOM OJHOTO BEPHOTO OTBETA W3
YEeThIPEeX MPEJIOKCHHBIX W OOOCHOBAaHHMEM BBIOOpAa CUMTAETCS BEPHBIM, €CIH IMPABUIBHO
yKazaHa nu@pa U IpHUBEIEHbl KOHKPETHBIE apryMEHTHI, UCIOJb3yeMble MpU BBIOOpE OTBETA.
[TonHOE coBmajieHWe C BEpPHBIM OTBETOM OICHHMBaeTCs | 0Oayiom, HEBEpPHBIH OTBET WU €ro
otcyrcTBHe — () 6amIoB.

2 tum) 3aganue KOMOWHUPOBAHHOTO THIIA C BEBIOOPOM HECKOJIbKMX BapHaHTOB OTBETA U3
MPEJIOKEHHBIX U Pa3BEpPHYThIM 0OOCHOBAHHMEM BHIOOpA CUMTAETCS BEPHBIM, €CIH MPABUIBHO
yKa3aHbl UQPBI U PUBEACHBI KOHKPETHBIC apTyMEHTHI, UCTIOJIb3yeMble MPU BHIOOPE OTBETOB.
[TonHOe coBmazeHue ¢ BEPHBIM OTBETOM OLIeHHMBaeTcs 1 0aiiom, eciy AOMYIIEeHbl OIMOKU WK
OTBET OTCYTCTBYeT — () 6asIOB.

3 tum) 3agaHue 3aKpHITOTO THIA HAa YCTAHOBJIEHHE COOTBETCTBUS CUMTAETCA BEPHBIM,
€CJIM YCTaHOBJIEHBI BCE COOTBETCTBHS (MO3UIIMHM M3 OJHOTO CTOJIOIIa BEPHO COIOCTABJICHBI C
MO3UIMSIMU Apyroro ctoJiona). [lomHoe coBmageHre ¢ BEpHbIM OTBETOM OIlleHUBaeTcs 1 Gaiom,
HEBEPHBIN OTBET WM €ro OTcyTcTBHE — () OaIIoB

4 Ttun) 3agaHue 3aKpPHITOTO THUNA HAa YCTAHOBJIGHWE IOCIIEOBATEILHOCTU CUUTAETCS
BEpHBIM, €CJIM TMPABWIBHO YKa3aHa BCsl ToOcienoBaTeNnbHOCTH Iudp. [lomHoe coBmageHue ¢
BEpPHBIM OTBETOM OlLIEHHBaeTcs 1 Gamiom, eciii TOMyUIeHbl OMIMOKH WM OTBET OTCYTCTBYET — 0
0asos.

5 Tun) 3agaHuEe OTKPBITOTO THUNA C PAa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIIU
OTBET COBIAJACT C ATAJIOHHBIM IO COJACPKAHUIO W ToNHOTE. [IpaBWIIBHBIN OTBET 3a 3a/JaHue
orieHuBaeTcs B 3 Oajuia, eciu JAOIMyIeHa O/THa OIIMOKa \ HETOYHOCTH \ OTBET MPaBUJIbHBIN, HO HE
MOJIHBIN - 1 6a, ecnu gomymieHo 6osee 1 omuOKM \ OTBET HEMPABUIBHBIN \ OTBET OTCYTCTBYET
— 0 6ayos.

[lepeyeHb TeM KOHTPOJBHBIX PAabOT MO AMCLUUIUIMHE OOYYAIOMIMXCS 3a04YHON (HOpPMBI
00yd4eHus1, TpeICTaBICHBI B Tabmie 19.

Tabmuua 19 — IlepeyeHb KOHTPOJIBHBIX paboT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Metoanueckue MaTepHabl, ONpPEACIISIIONINE MPOLETYPhI OLl€HUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTambl (HOpPMUPOBAHHUS KOMIIETCHLMH, COIEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [ YAIIL, pernaMeHTUpyIOIIMX MOPANOK U TPOUEAYPY




MIPOBEJICHUS TEKYIIEr0 KOHTPOJISL YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTaly 00yJaromuxcs
I'VAIL

11. Mertoauyeckue yKazaHus 1 00y4AIOUIUXCS 10 OCBOEHUIO JUCIHUIIIMHBI

11.1. Metoauueckue yka3aHus Uil OOYYalOIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
IyOOKOE W SICHOE H3JIOKeHHE ydeOHoro marepuana. Ha3znaueHue COBpEMEHHOHN JICKIIUH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(MOPMAIUIO MO TEME, & B OCBOCHUH
byHIaMEHTAIBHBIX MPOOJIEM AUCIUIUIMHBI, METOJIOB HAyYHOTO TIO3HAHHWS, HOBEHIIMX
JOCTYIKEHUI HaydyHOW MBICTH. B ydeOHOM mpoliecce JEeKIUsl BBIMOJHIET METOIOJOTHYECKYIO,
OpPraHU3AIMOHHYI0 ¥ WHGOPMAITMOHHYIO (QYHKIMH. JISKIUs pacKphIBacT MOHATHHHBIN ammapar
KOHKpETHOW oOnacTu 3HaHWS, €€ MpOOJIeMBI, JaeT LEIbHOE MPEICTaBICHHE O NUCIUIUIMHE,
MOKa3bIBAECT B3aUMOCBSI3b C IPYTUMHU JUCIHUIUTMHAMH.

[Mnanupyembie pe3yabTaThl IPU OCBOCHUU 00YUYAIOIIUMUCS JICKIIMOHHOTO MaTepHana;

— TIOJIy4YEHHUE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBA3AaHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX ONpPEETAETCS 1EIEBOM YCTAHOBKOM K Ka)KI0 KOHKPETHOM TEME;

— TIOJIy4EHHE OTbITAa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTEIeM;

— pasBuTHE TPO(YECCHOHATHLHO-IEIOBBIX  KAa4yecTB, JIIOOBH K  TpeAMETy U
CaMOCTOSITEJIbBHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TIOSIBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON paOOTHI;

— TOJy4YeHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM WU TEXHUKH H O
MIPOTHO3€ WX Pa3BUTHS Ha OJNFMIKAUIIINAE TOJIBI;

— Hay4HThCS METOAMYECKH 00pabaThiBaTh Marepuai (BBIACTATH TJIaBHBIC MBICIHA H
MOJOKEHUSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TOBTOPSATh HMX B  Pa3JIMYHBIX
bopmynupoBKax);

— TIOTy4YeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKuMOHHBIA MaTepuall MOXKET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl  CIIAiIoB U
UCIIONIb30BAaHMEM pa3laTOYHOTO MaTepuaja IPU MPOBEACHUU KOPOTKUX ITUCKYyCCHH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICTbHBIX TEMATHUK TI0 TUCIUTIINHE.

CTpyKTypa MpeiocTaBiIeHUs JICKIIMOHHOTO MaTepuana:

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

11.2. MeToan4yeckue  yKa3aHusl Qs O0y4alIIUXCAd 1O  IPOXOKACHUIO
NMPAKTHYECKUX 3aHATHH

[TpakTHdeckoe 3aHSATUE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHm3aluu yu4eOHOTrO
mporiecca, 3aKJIFOYArOIIasCcs B BEIMOJIHEHUH OOYYAIOIIMMUCS TT0JT PYKOBOJICTBOM TIPETIOIaBaTEeIs
KOMIUIEKCa Y4eOHBIX 3aJaHUN C IENTbI0 YCBOCHHUS HAyYHO-TEOPETUYECKHMX OCHOB YUeOHOU
JTUCIUTIINHBI, MPUOOPETEHUs] YMEHUM U HaBBIKOB, OIBITA TBOPUYECKOMN JACATEITHHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS ISl 00YJAIOIIErocs SBISETCS MIPUBUTHE 00YJIAOIIUMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU ESITEILHOCTH M0 U3y4aeMOU NUCIUILINHE.

[Tnaaupyemblie pe3yabTaThl IPU OCBOCHUU 00YUYAIOIUMCS TIPAKTHYECKUX 3aHSATHI:

— 3aKkperuieHue, yriayOJleHWue, pacIldpeHre W JAeTaau3alus 3HAHWA MpPU PEIIeHUU
KOHKPETHBIX 3a]1a4;

— pa3BUTHE I[IO3HABATEIIBHBIX CIIOCOOHOCTEW, CaMOCTOSITEIBHOCTH  MBIIIUICHHUSI,
TBOPYECKON aKTUBHOCTH;

— OBIAJCHHE HOBBIMH METOJAaMH M METOJUKAMU HW3YYCHHUS KOHKPETHOU y4eOHOI
M CITUTIIMHEL,

— BBIpabOTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHS TIONYYCHHBIX 3HAHUM IS
BBITIOJTHEHMS 3aJ]aHUI;



— obecrneueHne PalMOHATIBLHOTO COYETAHHs KOJUJICKTHBHOM M MHIMBUAYAIbHOW (opM
o0Oy4eHusl.

TpeboBanust K MPOBEACHUIO MPAKTUYECKHUX 3aHATUN
- https://Ims.guap.ru/new/course/view.php?id=2510.

11.3. MeToanueckue yKazaHus 1Jisl 00y4al0IIMXCS M0 BHIMOJHEHHIO JIAa00PATOPHBIX
pabor.

B xoxe BemonmHeHUs 1abOpaTOpPHBIX pabOT OOyYaIOMUNUCS JODKEH YIIyOWTh |
3aKpEeNUTh 3HAHMS, NPAKTUYECKUE HABBIKM, OBJIAJIETH COBPEMEHHOM METONUKONM M TEXHUKOU
JKCHEPUMEHTa B COOTBETCTBUM C KBIM(UKALMOHHOW XapaKTepUCTUKOM 0Oydaromerocs.
BrimonHenue mabopaTOpHBIX PabOT COCTOUT U3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AHAIUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUSITHH.

BrimonHenue 1ab0paTopHBIX pabOT OO0y4aroOIIMMCS SIBISETCS HEOTHEMJIEMOH YacThIO
U3y4eHHs] JTUCLMIUIMHBI, OINpeNelseMOd ydeOHbIM IIJJaHOM, W OTHOCUTCS K CpEICTBaM,
00eCTeynBarOIUM PEIICHUE CIeIYIOIMX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBAaHMS MPOLECCOB, SBICHUH H  OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOW JUCLMILINHBL,

— 3aKpeIUICHHE, PA3BUTHE M JETalN3alMs TEOPETUYECKUX 3HAHWM, IMOJyYEHHBIX Ha
JEKLUSX;

— ToJIyueHHe HOBOM MH(OPMAIUH 110 U3y4aeMON AUCLUIUINHE;

— T[pHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOW  paboTel ¢ Ja0OpaTOpPHBIM
000opyI0BaHUEM U MPUOOPAMH.

3amanne u TpeOOBaHUS K MPOBEJACHUIO JTAOOPATOPHBIX pabOT
- https://lms.guap.ru/new/course/view.php?id=2510.

Crpykrypa u hopma otuera o 1adopaTopHOM padboTe
- https://lms.guap.ru/new/course/view.php?id=2510.

TpebGoBanus kK opopMIIEHHIO OTYETA O TabopaTopHOI paboTe
- https://Ims.guap.ru/new/course/view.php?id=2510.

11.4. Metoanyeckue  yKa3aHusl s O0y4alIIUXcAd 1O  HNPOXOKACHUIO
CaAaMOCTOSITEJIbHOM PadoThI

B Xone BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUIUIICS BBIOIHIET paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0e3 ero HemocpeaCTBEHHOTO
YYaCTHA.

B mporecce BBITTOTHEHUST CaMOCTOSITEIBLHOM paboOTHI, y 0Oydaromerocss (GopMUPYETCs
nenecooOpasHoe MIaHUpOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMM M CHCTEMaTH3allUM NMpUOOpeTaeMbIX 3HaHUM, 00ecrnedynBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TNEpUOJ OOydYeHHs, MOMOTaeT IOJYYUTh HABBIKH IOBBIIICHHS
po)eCCHOHAIBHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepuallaMH,  HAmpaBJSIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaroNTUX CSASBIISIOTCS:

—  y4eOHO-MeTOANYECKUI MaTepua o AUCLUILIUHE.

11.5. MeToanuyeckne yka3aHusl JJf OOy4YAIOIIMXCH MO MPOXOKICHHUI) TEKYyIIero
KOHTPOJISA yCIIeBA€MOCTH.

Tekylmuii KOHTPOJIb YCIEBAEMOCTH MPENYyCMATPUBAECT KOHTPOJb KadyecTBAa 3HAHUU
00yJaromuUXCsi, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IIeNbI0 OICHUBAHHS XOJa OCBOCHUS
JUCIUTUIAHBI.


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

[lopanoxk  HPOXOXKACHHS ~ TEKYHIETO  KOHTPOJIA  YCIEBA€MOCTH  OIPENEISCTCS
[onoxenusmu I'VAII «O TekyiieM KOHTpOJIE YCHEBAEMOCTH M MPOMEXYTOYHOW aTTECTALUU
crynentoB ['YAII, oOydaronuxcsi Mo mporpaMMbl BBICIIETO 00pa3oBaHus» U «O MOIYJIBHO-
PEUTHHTOBOI CUCTEME OIIEHKH KauecTBa yueOHOI paboThl cTyneHTOB B 'Y All».

11.6. MeTtoauyeckue  yKa3aHusl Qs O0y4alIIUXCAd 1O  IPOXOKACHUIO
MPOMEKYTOYHOM ATTECTALMH.

[IpomexxyTounass  arrectanusi  OOyyarOIIMXCsl — IpEAyCMaTpuBaeT  OLIEHUBAHHE
POMEKYTOUHBIX U OKOHYATEIbHBIX PE3YIbTATOB O0YUEHHS IO TUCIUIUIMHE B OpME IK3aMEHa.
OK3aMeH, Kak IpaBWJIO, NPOBOJUTCS B IEPUOJ 3K3aMEHAIMOHHOM CECCHUHM W 3aBEpIIaeTCs
aTTECTAlMOHHOMN OLICHKOH «OTJIMYHOY, «XOpOILIO», «YZOBJIETBOPUTEIBHO»,
«HEYAOBIETBOPUTEIBHOY.

Cucrema OLIEHOK W TpeOOBaHMS K METOJaM MPOBEACHHS NMPOMEKYTOYHOU aTTECTAlUU
OCYILECTBIISICTCSI B COOTBETCTBHHM ¢ TpeOoBaHusMu llonoxenuit «O TeKylmeM KOHTpOJE
YCIIEBAaEMOCTH U MPOMEXKYTOUHOU arrectaniuu ctyAaeHToB ['Y AIl, o0yuarommxcs 1mo mporpaMmmsl
BhIcIIero oOpa3oBaHus» U «O MOIYJIbHO-PEHTHHIOBOM CHCTEME OIICHKM KayecTBa y4eOHOM
pabotsl ctynentoB B 'Y Ally.



Jluct BHeceHUs U3MEHEHUN B pabouyro IporpaMmMy JUCIUIUIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHrne N3MEHEHHUH W JOTTOTHEHUH

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit
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