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AHHOTANMA

CryneHt, uzydaomuil 1TucuuiinHy «CUCTEMHBIA aHAIU3 U MOJISITUPOBAHKE ITyYKOBO-TIIA3MEHHBIX CHCTEM,
JOJDKEH 3aKpEeNuTh 3HAHMS, TIOTYUYeHHbIE IPU M3YYeHHH KypcoB «BBeneHune B crieninaibHOCThY, «BBenenue B
¢bm3uky 1masmel», «MHpOpMaTHKa B HAyYHBIX HUCCIEIOBAHHSIX». BO BpeMsl MPOXOXKIACHUS TUCITUTUIHMHBI
CTYJCHTBI 3HAKOMSTCS C OOIIMMH TPUHIUITIAMHU JIEKOMIIO3UIIMU U CHHTE3a MyYKOBO-TIJIA3MEHHBIX CUCTEM TIpH
WX pa3paboTKe W TPOCKTHPOBAHWHM a TaKkKe MPHOOPETAoT MpaKTUYeCKWe 3HaHWUA (PU3UYECKOTO U
KOMITBIOTEPHOTO ~ MOJICJIMPOBAHUS  MYYKOBO-IUTA3MEHHBIX  CHCTEM.YUeOHBI Kypc TpeaycMaTrpuBaeT
3HAKOMCTBO CTYACHTOB C IMaKETaMU NPUKIAAHBIX IMPOrpaMM, NPEAHA3HAYCHHBIMU ISl MOJACIUPOBAHUSA
MTyYKOBO-IIJIA3MEHHBIX CHCTEM, METOJAMH IIPOBEIACHUS BBHIYMCIUTEIHHBIX IKCIIEPUMEHTOB C LIEIbI0 pacdera
HanOoJee BaXXHBIX XapaKTEPUCTHUK ITyYKOBO-TLIA3MEHHBIX CHCTEM, a Takke 00OpYyIOBaHHUEM U MPUOOpaMH,
HCTOJNB3YEMBIMU TIPY TIPOBEACHUN (PU3UUECKUX IKCIIEPUMEHTOB C IyYKOBO-TUIAa3MEHHBIMHU crcTeMamiu. [Ipu
BBITIOJTHEHUH JTA00PAaTOPHBIX pabOT CTYACHTY NPEJOCTABISETCS BO3MOXXHOCTH IPOBECTH CaMOCTOSTEIIBHBIE
pacueTbl U CpaBHEHHUE WX PE3yNBTaTOB C JAHHBIMH (PU3MUECKUX JKCIEPUMEHTOB. [Ipy 3TOM MeETOAMKH
MpOBeJIeHUsT (PU3NYSCKUX W BBIYUCIHUTEIBHBIX DSKCIIEPUMEHTOB JIOJDKHBI OBITh TPEMIOKEHBI CaMUM
ctynentoM. B pesynmprare usydenus —aucuuiiiuHbl «CHCTEMHBIM  aHANMM3 ©  MOZEIMPOBaHHE
ITyYKOBO-TJIA3MEHHBIX CHCTEM» CTYAEHT JIOJDKEH IIOJIyYUTh OOIIMe TPEACTAaBICHUS 00 TMPUHITUATIAX
KOHCTPYHPOBAHHUS ITyYKOBO-IJIA3MEHHBIX YCTAHOBOK PAa3IMYHOTO Ha3HAYEHHUsS, METOAaX KOMIIBIOTEPHOTO
MOJICTTUPOBAHUS TaKUX CHCTEM, IIPUHIIAITAX UX ONTHMH3AINHN 1 00ecTiedeHs: 0€301acHOM IKCILTyaTaIuu.

1. leau u 3apauu

eap AUCUMNIMHBI

O3HAaKOMHTH CTYJICHTOB C METOJaMHM CHCTEMHOIO aHajlu3a, MOJENMPOBAHUS W TNPHHLIUIAMHI
KOHCTPYUPOBAHUS  IyYKOBO-IUIA3MEHHBIX ~CHUCTEM IPHUMEHHTENBHO K 3a7adaM  pa3padoTKH
MIPOM3BOCTBEHHBIX U a9POKOCMUYECKHUX TEXHOJIOTHUH, a TakXkKe JJab0paTOPHBIX YCTAaHOBOK.

33}13‘-[1/1 JAUCHUIIINHBI
* O3HAKOMJICHHUEC CTYACHTOB C U3BCCTHBIMU CXEMHBIMH PCIICHUSAMU IMTYYKOBO-IUIa3MCHHBIX CUCTEM;,

¢ O3HAKOMJICHHUEC CTYJCHTOB C O6H_II/IMI/I IMpUHOUIIAMU ACKOMIIO3MIIMU U CHUHTE3a ITYYKOBO-IIJIa3MCHHBIX
CUCTCM IIpU UX pa3pa60TKe " NPOCKTUPOBAHUH,

° (I)OpMI/IPOBaHI/Ie Y CTYACHTOB HaYaJIbHBIX MNPAKTUYCCKUX 3HAHUM U YMGHI/Iﬁ (I)I/I3I/I"IGCKOFO u
KOMIIBIOTEPHOI'O MOACIMPOBAHUS ITYUYKOBO-IIJIA3MCHHBIX CUCTEM;

* (opmupoBaHHE y CTYyAEHTOB HauaJbHBIX HAaBBIKOB MPOEKTHPOBAHMS MYYKOBO-IIJIA3MEHHBIX CHCTEM
[P PELIEHNH PEATbHBIX TEXHOJIOTHYECKUX 3a/1a4.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananuzupyet npoOJIEeMHYIO CUTYaLHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymiecTBisier TOMCK BapHaHTOB  pELICHUS
MOCTAaBJICHHOH  TpOOJIEMHONW  CHUTyalldd Ha  OCHOBE

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
JOCTYITHBIX HCTOYHUKOB HH(OPMALHH

aHaJM3 MPOOIEMHBIX CUTYalluii Ha OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

YK-1.3 Pa3pabarsiBaeT CTpaTeruto JOCTHKEHUS
[IOCTABJICHHON 1eJId Kak I10CJIE0BaTeIbHOCTh I1aroB,
NpEeNBUIA PE3YIbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)XEHHE  IUIaHUPyeMOI
JEATEIBHOCTH W Ha B3aUMOOTHOILIEHHUS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

VYK-2.1 ®opmynupyeT B pamkax 0003HAYCHHON MPOOJIEMBI,
Lenb, 3aJaud, akTyalbHOCTb, 3HAUYUMOCTb (Hay4dHYIO,
MPaKTUYECKYI0, METOANYECKYIO U MHYIO B 3aBUCHMOCTH OT
TUIIA TIPOEKTa), OXHUIAEMbIE PpE3yJIbTaTbl U BO3MOXKHBIE
cdepbl UX IPUMEHEHUS




YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero peajin3anuu

YK-2.2 Crniocoben MIPOTHO3UPOBATH pe3yabTar
NEeSITEIbHOCTH U IUIAHUPOBAThH MOCJIEJ0BAaTEIbHOCTD IIIAroB
I JOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer

HJ'IaH—l"pa(l)I/IK pceajin3ann IIPOCKTa B INCJIOM U IUIAH
KOHTPOJIA €ro BBIIIOJIHCHUSA

VYK-2.3 CriocobeH opranu30BaTh 1 KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TNPOCKTa, o0ecreunuBaTth paboTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMu

VYK-2.4 Ilpencrapnser myOIu4HO pe3ysbTaThl IpoeKTa (Win
OTAENBHBIX €ro JranoB) B (opMe OTYETOB, CTarei,
BBICTYIUICHMH Ha HayYHO-IPAKTUYECKUX KOH(EPEHIHSIX,
CEeMMHapax U T.II.

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 00nactu npodeccrnoHansHoN
JEATEIIbHOCTH, YYUTBIBAsI OCOOCHHOCTH 1
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns

OIIK-3.2 ChoocobOeH HCIIOIb30BAaTh HCCIIENOBATEILCKUE
METOJbl NPHU PEIICHUH HOBBIX 3a]a4, MPUMEHSsS 3HAHWUS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU pEIICHHs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3NPOBAHHBIMH TTAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO

00opynoBaHUs (crierManu3upOBaHHBIX MIAKETOB
MPUKIIAAHBIX TPOTPaMM)
[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHHMBAaTH TOYHOCTh IOJyYEHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)

B pe3ynbrare ocBoeHUSs JUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HATb.

¢ TPUHIUIIBI CUHTE3a U ACKOMITIO3UIIUN ITYYKOBO-IIJIa3MEHHBIX CUCTEM PA3JIMYHOI'O HAa3HAYCHU I,

¢ MCTOAbI CUCTCMHOT'O aHAaJIM3a U MOJACIMUPOBAHUSA CIOKHBIX CUCTCM, HMCIIOJIB3YCMBIC IIPU paCUYCTC U
KOHCTPYUPOBAHHUU ITYUYKOBO-IUIA3MCHHBIX YCTAHOBOK TEXHOJIOTMYCCKOI0 HA3HAYCHMUS, 0COOEHHOCTH
OKCIUTyaTallud U TCXHUYICCKOT'O O6CJIY)KI/IBaHI/I$I MMYYKOBO-IINIa3MCHHBIX YCTAHOBOK;

® IIPUHIUIIBI
IMYYKOBO-IIJIa3MCHHBIX MO,Z[YJ'ICI\/'I,
TCXHOJIOTUAX,

COBMCCTHUMOCTHU

CUCTEM  NPUMCHUTCIIBHO
NpCAHA3HAYCHHBIX IS HCIHOJB30BAHUSA B A3POKOCMUUCCKUX

K 3a7a4aM IPOEKTUPOBAHUS

° OCHOBHBIC IMOAXOAbI K OLCHKC PUCKOB, CBA3AHHBIX C 3KCHHyaTaI_H/IGI71 ITYYKOBO-IIJTa3MCHHBIX

YCTAaHOBOK pPa3JIMYHOI0 Ha3HAYEHUS.
YMETb:

° IIPUMCHATL Ha MPAKTUKEC OCHOBHBLIC MCTO/bI

CUCTCMHOI'0 aHaJIn3a, HUCIOJb3YCMBIC IIpU

MPOCKTUPOBAHNHU ITYYKOBO-IIJIA3BMEHHBIX CUCTEM PA3JIMIHOI'O HA3HAYCHU A,
¢ HOPOBOAUTH BBIYUCIUTCIBHBIC 3KCIICPUMCHTBI, CBA3AHHBIC MOACIINPOBAHUCM ITYYKOBO-IIJIa3MCHHBIX

CHCTEM;

¢ BBIIOJHATH PACUYCTHI, CBA3AaHHBIC C OHTHMH3aL{HeI71 IMYYKOBO-IUTa3MCHHBIX YCTAHOBOK IIPU PCHICHUHA
MPAKTUYCCKUX TEXHOJIOI'MICCKUX U MHIKCHCPHBIX 3a/1a4;

¢ BBIIIOJHATb 3CKU3HOC MMPOCKTUPOBAHUC J'Ia60paTOpHLIX IMYYKOBO-IINIa3MCHHBIX YCTAHOBOK;

® OCBaMBaTb HOBBLIC MIPCIAMCTHBIC O6HaCTI/I, TCOPECTUYCCKUC TMOAXOAblI M ISKCHCPHUMCEHTAJIbHBIC
MCTOAUKHU, CBA3AHHBIC C aHAJIU30M, IPOCKTUPOBAHUCM U IMIPUMCHCHUCM ITYYKOBO-IIJIA3BMCHHBIX CUCTCM

Pa3TUYHOTO Ha3HAUEHHUSI.
BJIAJIETD:

* HaBBIKAMHU OCBOCHHS OOJBIIOTO 00beMa MEXKIUCITUTUINHAPHOM U CTIEUATBHON HH(OpMAIIHY;

. KYJIBTYpOH IOCTaHOBKH

3aga4y B 00JIaCTH CHCTEMHOrO0 aHallu3a | MOICIUPOBAHUA

ITYYKOBO-IUIa3MCHHBIX CUCTCM PA3JIMYHOI'O HA3HAYCHHA W HaBbIKAaMU INPOBECACHHUA COOTBCTCTBYIOLINX

BBIYUCIIUTCIBbHBIX SKCIICPUMCHTOB.




4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

Tema (pazmen) TUCITUTUTHHEL

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs

CaMOCTOATCIIbHYTO pa60Ty, qac.

Jlexkuun | Cemunapsbl

JlaGopar. paboTsr

CaMocT.
pabora

Beenenue. [IpuHUUIBI JEKOMIIO3ULUU U
CUHTE3a IIyYKOBO-TUIA3MEHHBIX CUCTEM.

OCHOBHEIE (huzngeckue MOJCITH
MPOIECCOB, MPUMEHsIEMbIE MPH pacyeTe
rapamMeTpoB MTyYKOBO-TIIa3MEHHBIX
CHCTEM.

Mertoubl KOMIIBIOTEPHOTO
MOJIEITPOBAHUS u ONTHMH3AIINH,
[IPUMEHSEMBbIE IIPU pacueTe NapaMeTpoB
ITy4KOBO-IIJIA3MEHHBIX CUCTEM.

HpI/IHI_II/IHI:I COBMCCTHUMOCTH npu
IMPOCKTUPOBAHHUN ITIYYKOBO-IIJIA3MEHHBIX
CHUCTECM.

BrruncnurensHbie OKCIICPUMEHTBI  T10
MOACIIUPOBAHUIO  ITYYKOBO-INIA3MCHHBIX
CUCTCM TCXHOJIOTHYCCKOIro Ha3HA4YCHUA.

BrruncnurensHeIe OKCIICPUMCHTBI  I10
MOAC/IMPOBAHUIO  ITYYKOBO-IIJIA3MCHHBIX
CHUCTEM, OpeaAHa3HAYCHHBIX JJIA
A3POKOCMHUYCCKUX TEXHOJIOTHH.

Bepu¢ukanus MeTonoB KOMIBIOTEPHOIO
MOJIETPOBAHUS nabopaTOPHBIX
IIy4KOBO-IIJIA3MEHHBIX CHUCTEM;
busnueckoe MOJZIETTUPOBAHUE
IIy4KOBO-IIJIA3MEHHBIX CUCTEM.

Wtoro wacos

15

15

15

HO,I[FOTOBKa K 3K3aMCHY

0 gac.

OO01mas TpynoEMKOCTh

45 ygac., 1 3au.ex.

4.2.

Coneprxanue UCIUIUIMHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemecrtp: 3 (OceHnwii)

1. Beenenue. IIpuHIUITBI TEKOMITO3ULIUY U CUHTE3a IIyYKOBO-TUIa3MEHHBIX CHCTEM.

ITpenmert, nienu u 3amaun Kypca. IlydxoBo-mia3MeHHas yCTaHOBKA Kak CiIokHas cuctema. Obmme
METO/Bl aHanM3a CIOXKHBIX cucteM. LleneBast ¢yHkuus. IIpuHUMIIBI CHHTE3a W JEKOMIIO3ULIUHU
cucteM. DPPEeKTUBHOCTh, HA/IE)KHOCTh, POOACTHOCTD CIOXKHBIX TEXHHYECKHUX cucTeM. [IpuHummsI
COBMECTUMOCTH IPU MPOEKTUPOBAHUHN MyYKOBO-IUIa3MEHHBIX crcTeM. OCHOBHBIE IOAXOMBI K OLIEHKE

PHUCKOB, CBA3aHHBIX C aKcnnyaTauHeﬁ ITYYKOBO-IIa3MCHHBIX YCTAHOBOK Pa3JIMYHOIO Ha3HA4YCHU .

2. OcHoBHblE (UNYECKHE MOJIEITH
MTy4YKOBO-TIJIA3MEHHBIX CHCTEM.

IPOLIECCOB, TPHMEHSEMbIE IIPU pacueTe MapamMeTpoB




Monenu, ONUCHIBAIOIIUE OMHCCHIO JJIEKTPOHOB W (OPMHUPOBAHUE OIICKTPOHHBIX IYYKOB.
MonenupoBaHue 3IEeKTPOHHO-KMHETHYECKUX IIPOLECCOB MPU PACHPOCTPAHCHUU HICKTPOHHOTO
nmydka B Bakyyme. Dusnyeckue MOICIU paclpOCTPAaHEHUS SIICKTPOHHOTO Iydyka B IUIOTHOM
razoobpasHoii cpexe. Pusnmueckue MOAENM M pacueTHble (GOPMyNBl A aHAIM3a IPOLIECCOB
B3aUMOJICHCTBUSL DIIEKTPOHHOTO Iy4Ka C TBepAbIM TenoM. Du3nMuecKkue MOjeNu TeHepaluu
M3TydeHUH  mpu  paboTe  MyYKOBO-IUIa3MEHHBIX  yCTAHOBOK.  DH3MYECKHE  MOIEIH
BTOPUYHO-IMUCCHOHHBIX ITPOIIECCOB B paboueM 00beMe IMydKOBO-TIa3MEHHBIX YCTaHOBOK.

3. MCTOILLI KOMIIBIOTCPHOI'O MOJACIMPOBAHUA W ONTUMHU3ALIUA, IIPUMCHSACMBIC IIPpU PACUCTC
napaMeTpOB IMMYyYKOBO-IUIa3MCHHBIX CUCTEM.

Meton Monre-Kapno nias MoaenupoBaHHsS pPaclpOCTPAHEHUS JIIEKTPOHHOTO My4yka B IUIOTHON
cpeae. IlakeTel MpPUKIATHBIX OPOTPaMM JAJsl MOJCIMPOBAHHS TE€HEPALUH BIEKTPOHHO-ITYYKOBOU
ia3Mel B CBOOOJHOM W 3aMKHyTOM oOwbeme: maketi DOZA wu MolKin. Meroast
MHOTOKPUTEPHAIIEHOW ONTUMHU3ALNH [P MPOEKTUPOBAHUN ITyYKOBO-TUIa3MEHHBIX CHCTEM.

4. HpI/IHLII/IHLI COBMCCTUMOCTH TP NPOCKTUPOBAHUUN ITYUKOBO-IIJIa3BMCHHBIX CUCTCM.

OCHOBHBIE U  BCIIOMOTaTelbHbIE CHUCTEMBI IIyYKOBO-IUIA3MEHHBIX YCTaHOBOK: HMHYKEKTOPbI
3JIEKTPOHOB, CHCTEMBI (POPMUPOBAHUS AIIEKTPOHHOIO MTyUYKa, BHICOKOBOJITHBIE UCTOUHUKH MTUTAHHUS,
BBIBOJHBIC OKHA, pabouyne Kamepbl, BaKyyMHbIC CHCTEMbl, paJdallMOHHAs 3allUTa, CHCTEMbI
oxnaxnaeHus. CoBMecTHOe  (PyHKIMOHMPOBaHHWE TMEPEUMUCICHHBIX cUcTeM. OnruMusanus
BecorabapUTHBIX XapaKTEPUCTHUK ITyYKOBO-IUIA3MEHHBIX cucTeM. ONTUMH3alus SHEPreTHYECKHX
XapaKTepUCTHK IyYKOBO-TIa3MEHHBIX cucTteM. (ObecrieueHne O€30MacHOCTH M MUHUMH3AIMA
BPEIIHOTO BO3JEHCTBUSI HA OKPYXKAIOILYI0 CpEy IIPU SKCILIyaTal[uy [Ty4YKOBO-IIJIA3MEHHBIX CUTEM.

5. BpluHCIUTENBHBIC OKCICPUMEHTBI 110  MOACIMPOBAHUIO  ITYYKOBO-IUIa3BMCHHBIX  CHCTEM
TCXHOJIOTNYCCKOT'O HAa3HAYCHHU .

[IpoBeneHne KOMIBIOTEPHOIO MOJEIUPOBAHUS ITy4YKOBO-IUIA3MEHHON YCTAHOBKH, IIPEIHA3HAYEHHOM
CHHTE3a HUTPUIOB M OKCHJIOB METAJJIOB B 3JIEKTPOHHO-IYYKOBOH Imiiazme. PazpaboTka 3CKU3HOTO
MIPOEKTA TAKOW YCTAHOBKH.

6. BprunciaurenbHbIC OKCIICPUMEHTBI 110 MOACJIHMPOBAHUIO ITYYKOBO-IIJIA3BMCHHBIX  CUCTEM,
NpeaAHa3HAYCHHBIX JI1 a9POKOCMHUYCCKUX TCXHOJIOTHI.

[IpoBeneHne KOMIBIOTEPHOIO MOJEIUPOBAHUS I1y4YKOBO-IUIA3MEHHON YCTAHOBKH, IIPEJHA3HAYEHHOM
JUId TeHepaluy IUIa3Mbl BHYTPH 3aMKHYTOTO KOHTeHHepa. Pa3zpaOoTka 3CKM3HOrO MpOEKTa Takon
YCTaHOBKH.

7. Bepuduxamus METor0B KOMIBIOTEPHOTO MOJECIUPOBAHMS Ja0OPATOPHBIX MTyYKOBO-TIA3MEHHBIX
cucteM; GU3NIECKOE MOJICIMPOBAHHUE ITyUYKOBO-IJIA3MEHHBIX CUCTEM.

[MpoBeneHne (GU3MUECKUX OSKCIIEPHUMEHTOB IO H3MEPEHHIO TEMIIEpPAaTypbl B PA3IUYHBIX 30HAX
IIY4KOBO-TIJIA3MEHHBIX YCTaHOBOK. CpaBHEHHE JIAaHHBIX, OJIYYCHHBIX B (PH3MYECKUX IKCIICPUMEHTAX
C pe3ylbTaTaMy BBIYHCIIUTEILHBIX JKCIIEPUMEHTOB. [10NroToBKa oT4eTa 1Mo MTOraM MpOJCIaHHOW
paboThl.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

KommproTepHspiii k1ace. kcriepuMeHTabHbINA KoMIuieKe «IlydKkoBo-I1a3MeHHbBIE CUCTEMBI U
TEXHOJIOTUM» B cocTaBe ycTaHOBOK DJIY-1 n DJIY-2, nuarHoctuieckoro 000pynoBaHus,
BCIIOMOTATEILHOTO U CHEIMAILHOTO TEXHOJIIOTHYECKOro 000pynoBanus (momemnieHue 222 kopmyca
VIIM).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI



OcHoBHas nuTeparypa
1. Cypmun FO.I1. Teopust cuctem u cucteMHbIN aHanu3: YuebHnoe nmocodue. — K.: MAVTI, 2003. — 368

C
2. Kagana B.B. OcHOBBI TeOpuM CUCTEM M CHCTEMHOIO aHann3a. Y4eOHoe mocooue Aiist By30B. — M.:
Topstuast muams — Tenexom, 2007. — 216 c.

3. berukos B.JI., BacunseB M.H., Kopotees A.C. DnekTpoHHO-ITy4YKOBas 1j1a3Ma. [ enepanms,
cBoiictBa, mpumeHenue. [] M.: Mzn. MI'OY A/O Pocsy3nayxka, 1993. — 167 c.

4. Muxaitno [ A. UucneHHOe cTaTUCTHYECKOE MOIeIpoBanue: MeTo sl MoHTte-Kapio: [yue0.
rocoOue 1o HarpasiieHuto monrotoBku "[Ipuknagnas matemaruka'] / I.A. Muxaiinos, A.B.
Botitumek. - M.: Akagemus, 2006. - 366 c. - (YHUBEpCUTETCKHI Y4eOHUK).

JomnonHurensHas aureparypa
1. Xomsaxos II.M. Cucremuslii ananu3: kpatkuit Kypc nexuuii / [log pen. B.I1. IIpoxopoBa — M.:
KomKnwura, 2006. — 216 c.
2. M. Vasiliev, T. Vasilieva. Materials production with Beam Plasmas. In Encyclopedia of Plasma
Technology (Ed. J.L. Shohet, Taylor & Francis), 2017
3. BacuiibeB M.H. IlpumeHenne 3MeKTPOHHO-ITYYKOBOH IJIa3MBl B TUIa3MOXUMUH / DHIUKIONEINS
HU3KoTemnepatypHoi mia3msl. [lox pen. B.E. @optosa. T. XI. M.: Hayka, 2001. C. 436-445.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://lib.mipt.ru/ — snekrpornHast Oubmmoreka dOusrexa
2. http://www.edu.ru — penepanbnsrii mopran «Poccuiickoe o0pa3oBaHue).

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

[Mporpammusie makets DOZA u MolKin, TekcToBsiii pegaktop Microsoft Word, nmpusnoxenue aist
MOJIrOTOBKY mpe3eHTanmii Microsoft Power Point, mporpammasie nakeTst Matlab, Excel.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYenemHoe ocBoeHHE Kypca TpeOyeT OONBLION caMOCTOSTENbHOW paboThl cTyneHTa. B mporpamme
Kypca IIpHUBeIeHO MUHUMAJIbHO HE0OX0JMMOe BpeMs 1Sl pabOoThI CTY/IeHTa HaJl TEMOH.

CamocrosiTenbHas paboTa BKIIOUACT B CE0s:

— U3y4eHHE PEKOMEHI0BAHHOM JINTEPATyphI;

— npopaboTKy yueOHOro Marepuana (10 KOHCIIEKTaM);

— pelIeHHe 3a/a4, PeAIaraeMbIX CTYJCHTaM Ha MPAKTHYCCKUX 3aHATHSX;

— MO/ATOTOBKY K NMPAKTHYECKUM 3aHATUSAM U (D (EPEHIIMPOBAHHOMY 3aUeTy.

PyKoBOJICTBO M KOHTpPOJIb 32 CAMOCTOSITENILHOW pabOTOM CTylIEHTa OCYIIECTBISIETCS B PE3yNbTare
aHalIM3a UTOTOB TECTOB U OMPOCOB MO PACCMOTPEHHBIM TEMAM.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: IIyukoBO-1JIa3MEHHBIE CUCTEMBI U TEXHOJIOTUU
dusTex-urkona ApokocMuueckux TexHomoruit
kadempa TOTUCTUIECKUX CUCTEM U TEXHOJIOTHUH

Kypc: 2

KBaJupuKaAnus: MarucTp

Cemectp, hopMBbI IPOMEKYTOUHOH arTecTanuu: 3 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

Pa3paborunk: M.H. Bacunbes, I-p TeXH. HayK, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

MOCTABICHHON IIEIW KaK IIOCJIeNOBaTCIbHOCTh IITaroB,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHUE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

YK-2 CriocoGeH ynpaBisaTh IPOEKTOM Ha BCEX
JTanax ero peajin3anuu

VYK-2.1 ®opmynupyeT B pamKkax 0003HAYEHHON MPOOIIEMBI,
1eNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJUYECKYIO U UHYIO B 3aBUCHMOCTH OT
TUNA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Crniocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITEIbHOCTH U IUIAHUPOBATh MOCIEJ0BAaTEIbHOCTD IIAroB
I JOCTWXKEHUS  JaHHOro  pesynerara. @Dopmupyer

HJ'IaH—l"pa(l)I/IK pceajin3anun IIPOCKTa B ICJIOM U IUIAH
KOHTPOJIA €0 BBIIIOJIHCHUSA

VYK-2.3 CriocobeH opranu3oBaTh 1 KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TMPOEKTa, o0ecreunBaTth padoTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMu

VYK-2.4 Ilpencrapnser myOIu4HO pe3ysbTaThl IpoeKTa (Win
OTAENBHBIX €ro JranoB) B (opMe OTYETOB, CTarei,
BBICTYIUICHMH Ha HayYHO-IPAKTUYECKUX KOH(EPEHIHSIX,
CeMMHapax U T.II.

OIIK-3 Cnioco6en BbIOUpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, MJIAHHPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns

OIIK-3.2 CnocobOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl NPHU PEIICHUN HOBBIX 3a]ad, NPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJIaMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKUM M UCTIBITATEIIbHBIM
obopynoBaHueM (MprubOpaMH U yCTaHOBKAMH,
CIIeATN3NPOBAaHHBIMH TAKETAaMH PUKIIAIHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO

00opynoBaHUs (crierManu3upOBaHHBIX MIAKETOB
MPUKIIAAHBIX TPOTPaMM)
[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHHMBaTH TOYHOCTh IOJyYEHHBIX
IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pe3yabTaTe N3y4CHUA JUCHUITIINHBI «CucTeMHBIN aHAIIN3 U MOACIIMPOBAHUEC ITYYKOBO-IUIa3MEHHBIX CUCTEM»

00yJarouiCs JTOIDKEH:

3HAThb:




* TPHUHIMIBI CHHTE3a U JEKOMIO3UINH YYKOBO-IIJIa3MEHHbBIX CUCTEM Pa3IMYHOIO Ha3HAYEHMUS;
* METOJbI CHCTEMHOTO aHaJHM3a U MOJCIUPOBAHUS CIOKHBIX CHCTEM, MCIIOJIb3yeMbIe NIPU pacyere
KOHCTPYHUPOBAHUH ITyYKOBO-IUIA3MEHHBIX YCTAHOBOK TEXHOJOIMYECKOTO Ha3HAYEHHs; OCOOCHHOCTH
IKCILTyaTalluy ¥ TEXHHYECKOTO 00CTY )KUBaHHUSI ITyYKOBO-TUIa3MEHHBIX YCTaHOBOK;
. OPUHIUIB  COBMECTHMOCTH CHCTEM MPUMEHUTENBHO K 33JadaM INPOEKTHPOBAHHS
MYYKOBO-IUIA3MEHHBIX MOJIYJCH, NpeAHA3HAYCHHBIX JUIS HCIOJNB30BaHUS B  adPOKOCMUYECKUX
TEXHOJIOTUSIX;
. OCHOBHBIC TOAXOIbl K OIICHKE PHCKOB, CBSI3aHHBIX C ODKCIUTyaTallMed IyYKOBO-IIa3MEHHBIX
YCTaHOBOK Pa3JInYHOTO Ha3HAYCHHUSI.

yMeThb:
. NPUMCHATh Ha TIPaKTHKE OCHOBHBIE METOABI CHCTEMHOTO aHaJN3a, HCIOIb3yeMbIe IIpU
MPOEKTUPOBAHUY ITyYKOBO-TIA3MEHHBIX CHCTEM Pa3INYHOrO Ha3HAYCHUS;
* TPOBOJHTH BBIYHCIIUTEIBHBIC YKCIIEPUMEHTHI, CBSI3aHHBIC MOJICIIMPOBAHUEM ITyYKOBO-TIA3MEHHBIX
CHCTEM;
*  BBINOJHATH PacyeThl, CBI3aHHBIC C ONTHMHU3AIMEH TyYKOBO-TUIa3MEHHBIX YCTAHOBOK IIPU PEIICHUN
MPaKTHYECKUX TEXHOJOTMYECKUX U MHKEHEPHBIX 3a/a4;
* BBINOJIHATH ACKH3HOE MTPOCKTHPOBAHKE JTa0OPATOPHBIX ITyYKOBO-TUIA3MEHHBIX YCTaHOBOK;
. OCBaMBaTh HOBBIE IpPEIMETHBIC OONACTH, TEOPETHYECKHE IOAXOAbI M AKCIICPUMEHTAJIbHBIC
METOJMKH, CBS3aHHBIC C aHAJIH30M, IPOSKTHPOBAHUEM U MPUMEHEHHEM ITyYKOBO-TIa3MEHHBIX CHCTEM
pa3IM4HOrO HAa3HAYCHUSI.

BJIAJETh:
* HaBBIKAMHU OCBOCHHS OOJBIIOTO 00beMa MEXIUCITUTUIMHAPHON U CTIEUATBHON HH(OpMAIIHY;
. KYJIETYpOi TIOCTAHOBKM 3aad B 00NacTH CHUCTEMHOTO aHajin3a MW MOJACIMPOBAHUS

ITYYKOBO-IUIa3MCHHBIX CUCTCM PA3JIMYHOI'O HA3HAYCHHA W HaBbIKAMU NPOBECACHHUA COOTBCTCTBYIOLINX
BBIYUCIIUTCIBbHBIX SKCIICPUMCHTOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

Texymuii KOHTPOJIb OCYIIECTBISIETCS B (hOpME CaMOCTOATENBHBIX padOT MM TECTOB B NMUCHMEHHOMN
(dhopme 1Mo Kaxa0i TeMe.

PyKoBOJICTBO M KOHTPOJIb 32 CaMOCTOSITENILHOW pabOTOM CTylIEHTa OCYIIECTBISIETCS B PE3ybTare
aHaJln3a UTOTOB KOHTPOJIBHBIX, CAMOCTOSITENIbHBIX padoT, a TAaK)Ke MHAWBUIYAIbHBIX KOHCYJIBTALNH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBeAEeHHUA NIPOMEKYTOYHOM aTTecTalluu
o0yvyarommxcst

Htorosas arrecranu npoBogutcst B Gopme audedepeHInpoBaHHOrO 3a4era (caava JiabopaTopHbBIX
pabor).

[lepeuens naboparopHbIX padoT:

1. T'enepamusi >IEKTPOHHO-ITYYKOBOH TUTa3Mbl B HEOTPAaHUYEHHOM 00BEME U yIpaBIeHUE TUTa3MEHHBIM
obnakoM. PU3NYECKUI IKCIIEPUMEHT.

2. Tenepanms SMEKTPOHHO-NTYYKOBOH IIa3Mbl B HEOTPaHUYEHHOM OObeMe. BBIUNCINTENbHBIN
SKCTIEPUMEHT.

3. T'enepanus 3MEKTPOHHO-ITYYKOBOM IJIa3Mbl B KOHTEHHEPE. BEIUMCIUTENBHBIA SKCTIEPUMEHT.

4. TeHepauus 1EKTPOHHO-ITYYKOBOM IJIa3Mbl B KOHTEHHEpe. PU3HUECKUNA SKCTIEPUMEHT.

Hepequb BOIIPOCOB I MOATOTOBKHU K C1a4¢C J'Ia60paTOpHBIX pa60T.

1. IlpuHUMn AEHCTBUS MYYKOBO-IUIa3MEHHBIX YCTAHOBOK.

2. Cuctembl GOPMHUPOBAHUS IEKTPOHHOTO MyYKa.

3. BriBogHBIE OKHA AJIS1 SIEKTPOHHBIX IMyYKOB U (PU3NUYECKHE MPOLECCHI, IPOTEKAIOIINE B BHIBOJHBIX
OKHaX Pa3JIMYHbIX THIIOB.

4. TIporecchl, NPOTEKAIONIME B PEAKIIMOHHBIX KaMepax My4YKOBO-IIa3MEHHBIX YCTAaHOBOK.

5. ANropuTMbI KOMIBIOTEPHOTO MOJICIIMPOBAHUS JBMKCHUS OBICTPBIX 3JIEKTPOHOB B IJIOTHOM Cpejie.

6. Meton Monte-Kapio 1151 MOAeNnUpOBaHUS SIEKTPOHHOM KHHETHKH.

7. IlpuHIMI caMOCOIIaCOBAaHHOCTH IPH aHAJIN3E MPOIecca TeHepalny IEeKTPOHHO-ITYYKOBOI I1a3MBbl



8. IIpuHIMD ~ COBMECTUMOCTH IPU  IPOEKTUPOBAHUU  IyYKOBO-IUIA3MEHHBIX  YCTAHOBOK
TEXHOJIOTHYECKOTO ¥ a3POKOCMUYECKOTO HA3HAYECHHS.

[Ipumep OmeroB auddepenurpoBaHHOrO 3a4éTa:

Buiet Nel

1. BBIBOI[HBIG OKHa JJI1 3JICKTPOHHLBIX ITYYKOB U (1)I/I3I/ILIGCKI/IC MponecCChl, NPOTCKAOIIUC B BBIBOJAHBIX
OKHaXx pasjIMYHbIX THUIIOB.

2. ITlpormecchl, NpOTEKAIONIME B PEAKIIMOHHBIX KaMepax My4YKOBO-IJIa3MEHHBIX YCTAaHOBOK.

buner Ne2
1. Metox Moure-Kapno anst MmogenupoBaHust 3J1€KTPOHHON KUHETHKH.
2. IlpuHIMI CaMOCOITIACOBAaHHOCTH P aHAJIN3E MPOIecca TeHepaltu MEeKTPOHHO-ITYYKOBOH IIa3MBbl

Kpurepun onennBanus

OIIEHKA «OTJINYHO (10)» BBICTABIISIETCS CTYNEHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, DIIyOOKHWE 3HaHUS Y4YeOHOH NporpaMMbl AMCLUIUIMHBL TPU  OTBETE
9K3aMEHAIIMOHHOTO Oujera M OTBETe Ha BOINPOCH 10 IpOrpaMMe IUCLUIUIMHBL, a TaKXKe 10
pe3ynbTaraM KOHTPOJIBHBIX paboT;

OLICHKa «OTINYHO (9)» BBICTABISIETCS CTYJACHTY, IOKa3aBIIEMy CHUCTEMaTH3UPOBAaHHbBIE, IIIyOOKHE
3HaHUSl y4eOHOH NporpaMMbl AMCLUMIUIMHBI NMPH OTBETE 3K3aMEHALMOHHOro Ouiera W OTBETE Ha
BOIIPOCHI TI0 MPOrpaMMe JTUCIUIUINHBI, @ TAKXKE [0 Pe3yIbTaTaM KOHTPOJIbHBIX paboT;

OLIEHKa «OTIMYHO (8)» BBICTABISICTCA CTYIEHTY, IOKa3aBIIEMY CHCTEMAaTH3HMPOBAHHBIC, 3HAHUS
y4eOHO MporpaMMbl AUCLHUIUIMHBI IIPH OTBETE 3K3aMEHAIIMOHHOTO OMJIeTa M OTBETE Ha BOIPOCHI II0
mporpamme JUCHMIUIMHBL, a TAKXKE 0 pe3yJbraTaM KOHTPOJIbHBIX PadoT;

OLIEHKa «XOpoIIo (7)» BBICTABISETCS CTYIEHTY IO pe3yibraTaM KOHTPOJIBHBIX padOT, €Clid OH TBEPIO
3HaeT Marepuall 3K3aMEHAlMOHHOTO OwieTa, IPaMOTHO M IO CYLIECTBY H3JaraeT €ro, ymeeT
NPUMEHATh IMONY4YEHHBIE 3HAaHWUS Ha INPAKTHKE, HO JOIYCKAaeT B OTBETE WJIM B PEIICHUH 3a1ady
HEKOTOPbIE HETOYHOCTY;

OLIEHKa «XOpowIo (6)» BBICTABISIETCS CTYACHTY IO pe3yJbTaTaM KOHTPOJIBHBIX paloT, eciii OH 3HAeT
Marepuall 9K3aMEHAI[MOHHOIO OMJIeTa, MO CYLIECTBY H3JaraeT €ro, yMeeT NPHUMEHSTH IOIy4YEHHbIE
3HAHMS HA MTPAKTHKE, HO AOITYCKAET B OTBETE MHOIO HETOYHOCTEH;

OLICHKA «XOpOILO (5)» BBICTABISETCS CTYICHTY IO PE3y/IbTaTaM KOHTPOJBHBIX paboT, €ClIM OH 3HAET
Marepuall SK3aMEHAlMOHHOTO Owmiera, W3JaraeT ero, ymMeeT MPUMEHATh IOJyYeHHbIC 3HAHHS Ha
MPaKTHKE, HE JOMYCKAeT B OTBETE TPYOBIX OIIUOOK;

OLICHKA «YIOBJIETBOPHUTENIBHO (4)» BBICTaBISETCA CTYACHTY IO pe3yiabTaraM KOHTPOJIBHBIX pador, a
TaKk)Ke, €CJId BO BpeMsl OTBETa SK3aMEHAIIMOHHOIO OmiieTa OH MOKazaj (hparMeHTapHBIH, Xapakrep
3HAHWH, HEIOCTATOYHO IPaBUIbHBIE (DOPMYTUPOBKH 0a30BBIX MOHATHI, HO IPHU 3TOM OH BIaJEeT
OCHOBHBIMH pazfiesiaMi y4eOHOH porpaMMbl, HEOOXOIUMBIMU JJIs1 NabHENUIIET0 O0yYeHUS;

OLICHKA «YIOBJIETBOPHUTENIBHO (3)» BBICTABISETCA CTYACHTY IO pe3yiabTaraM KOHTPOJIBHBIX pador, a
TaKKe, €CIM BO BpeMs OTBETa 3K3aMEHALIMOHHOTO OWiieTa OH IMOKaszajl pa3po3HEHHBIH Xapakrep
3HAHWH, HEAOCTATOYHO NpaBHIbHBIE (DOPMYTUPOBKH Oa30BBIX MOHATHH, HApyIICHHE JIOTHYECKOM
[TOCJIEI0BATEIbHOCTH B H3JIOKEHUU NPOrPaMMHOTO MaTepHalia, HO IIPH 3TOM OH BIIAJEET OCHOBHBIMH
pasnenamu y4eOHOM MmporpaMMbl, HEOOXOAMMBIMU AJIS AajbHEHIero oOy4eHus: 1 MOXKET NPUMEHSTh
MOJTyYeHHbIE 3HaHUS 10 00pa3ily B CTaHAAPTHON CUTYaIUH;

OLICHKA «HEYIOBIIETBOPUTEILHO (2-1)» BBICTABISETCS CTYNEHTY IO PE3YJIbTaTaM KOHTPOJIBHBIX padoT, a
TaKXke, €CIIM BO BpeMs OTBETa K3aMEHAIIMOHHOIO Omiera, OH MOKasal 4YTO He 3HaeT OOoJblIel 4acTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI TUCHUIUIMHBI U HE yMEET UCII0JIb30BaTh MOTy4YEHHbIE 3HAaHUS [IPU
pEIIEHUH TUTIOBBIX MPAKTUYECKUX 3ajad.

5. MeTonuueckne MaTepuasbl, onpeaeasionie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

JupdepeHnrpoBaHHBIH 3a4€T NMPOBOAUTCS IO WTOraM TEKyILIeH YCHEeBaeMOCTH: IO pe3yjbTaram
KOHTPOJIBHBIX, CAMOCTOSITENIHBIX paboT/TeCTOB.

JHuddepeHpoBaHHBIA 3a4eT MO AUCLUUIUIMHE MPOBOAUTCS IyTEM OPraHM3alul CHEUaTIbHOTO
oIpoca B yCTHOH (popme 1o BoIpocam.



[Tpu npoBexeHun yctHoro audepeHInPOBAaHHOTO 3adeTa oOydaromeMycsi npenocrasisieTcss 10 40
MHUHYT Ha NOATOTOBKY. Ompoc oOydaromierocss o OuiaeTy Ha yCTHOM 3adeTe He JOJDKEH MPEeBBIIIATh
OIHOTO aCTPOHOMHYECKOTO Yaca.

Bo Bpems mnpoBeneHust auddepeHIMpoBaHHOTO 3adeTa MpH IOATOTOBKE OTBETOB Ha OWIIETHI,
oOydaromuecs: MOTYT TOJIb30BAaThbCS MPOTPaMMOM JUCHMIUIMHBI, KOHCIEKTaMH JIKIHH M J000M
JIPYrOW JIUTEPATyPOU.

Bo Bpems mpoBenenus auddepeHnUpoBaHHOTO 3aueTa MPU OTBETE OOyYaromierocss Ha BOIPOCHI IO
OMIIeTy OH HEe MOXKET MOJIb30BATHCSI KOHCIIEKTAMHU JICKIIUH 1 JIF0O0H IPpyToi TUTEepaTypoi.



