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1. Henun, 3a1a4m ¥ IVIaHUPYeMble Pe3yJbTAThl 00y4YeHUs 110 JUCHUIITHHE

K OCHOBHBIM TIeJISIM OCBOCHUSI TUCHUTUIHHBI «KOMIBIOTEpHBIC TEXHOJIOTUU HHKEHEPHOTO
aHAJIN3a) CJIEyeT OTHECTHU:

- popMUpOBaHUE y CTYJEHTOB TEOPETUUYECKUX 3HAHUI U MPAKTHUECKUX HABBIKOB B 00JacTH
TEXHOJIOTUM pa3pabOTKW U HCIOJb30BaHUS MPOTPAMMHBIX CPEJACTB, OLIGHKM KadecTBa U
MOBBILICHUS HAJIEKHOCTH MPOTPaAaMMHOI0 00eCIIeUeHNUS;

- TOJrOTOBKAa CTYAECHTOB K JEATEIbHOCTH B COOTBETCTBHMM C KBaIM(PUKAIIMOHHOMN
XapaKTePUCTUKOW Marucrpa IO HANpaBIEHUIO, B TOM 4Hcle (QOPMUPOBAHWE 3HAHUU O
COBPEMEHHBIX TMPHHIMIIAX ¥ METOAAaX CTaHAapTH3alUHM, CEePTUPUKANUU U  aTTeCTalluu
MPOrPaMMHOTO O0ECTICUeHUSI.

K oCcHOBHBIM 33/1auaM OCBOCHUS TUCHUIUTHHBI « KOMITBIOTEPHBIE TEXHOJIOTHH HHKEHEPHOTO
aHaJIN3a CJIEeIyeT OTHECTHU:

- (opMupoBanue cnocoOHOCTEH MO pa3paboTKe mporeccoB >ku3HeHHoro mukma (OKLI)
nporpammuoro obecredenusi(I10) mo mpuHHMIY CTpYKTypHOH crangaptuszauuu KI[ B
cootBetrcTBUU co crannapTom ['OCT P UCO/MBK 12207,

- (opmupoBaHuE CIOCOOHOCTEM OCYLIECTBIATH CO3JaHIe MPOrpaMMHON JokyMeHTaruu [10
B cootBercTBHH co ctannaprom [OCT P UCO/MBK 12119:2000;

- (hopmMHpoBaHHE CITOCOOHOCTEH WCIIOIB30BAHMS COBPEMEHHBIX METOJIOJIOTUN Pa3padOTKH
JUTSL 00€CTIeUCHHS Ka4eCTBa U HAIeKHOCTH CIIOKHBIX [10.

OOyuenne mo gucruruiiHe «KOMIBIOTEPHBIC TEXHOJIIOTUM WHXCHEPHOTO aHAIIN3a»
HaIpaBlieHO Ha (POPMUPOBAHUE Yy O0YUAIOIIMXCS CICAYIOMINX KOMIIETCHIIN:

Ko u HauMeHOBaHue KOMIIETEHIIUI NupukaTopsl 10cTHKEHHSA
KOMIICTCHIIUH
[TK-5. HIIK-5.1. 3Haer JIOKYMEHTBI o
CriocobeH  opraHuzoBaTb  pabOTBl IO | CTAHAAPTU3ALUHU " METOINYECKUE
(GYHKIIMOHATBLHOMY PYKOBOJCTBY | IOKYMEHTBI, PpErjlaMEHTUPYIOIIHE BOIPOCHI
pabOTHUKAMHU MOJIPA3/ENeHUs] TEXHUYECKOTO | KauecTBa MPOIYKIIMH, METOBI INIAHUPOBAHHUS
KOHTPOJIS MIPOU3BOJICTBEHHOW JI€ATEIbHOCTH, OCHOBBI

SKOHOMHUKH, OpPraHM3aluu IPOU3BOJICTBA,
TpyAa W YNOPaBJIEHHUS, OCHOBBI YIPABJICHUS

KOMMYHUKAIHSIMH u BHEIIHEH
KOMMYHUKAIMU €  TOTpeOUTENsIMU U
MOCTaBIUKAMHU.

NIIK-5.2. YmMmeer IIJIAHUPOBATH
IIPOU3BOJCTBEHHYIO JEeSTeNIbHOCTD
CTPYKTYpPHOTO TOJIpa3fielieHus U OTIENIbHBIX
pabOTHUKOB, KOHTPOJIHPOBATh,
CTUMYJIUPOBATH u OIICHUBATH
MIPOU3BOJICTBEHHYIO JeATETbHOCTh
PabOTHUKOB, B3aMMO/IEHCTBOBAThH c
MOCTaBIIUKAMHU MaTepuasos, CBIPBS,
nonyhadpukaToB u KOMILIEKTYOTIIHNX
W3JETUN.

NIIK-5.3. Bnageer HaBbIKaMH IUIAHUPOBAHUS
JEATEIBHOCTH CTPYKTYPHOTO MOAPA3AEICHHUS,
OpraHu3anu B3aMMOJICHCTBHS C




TE€XHOJOTHYECKUMH, METPOJIOTHYECKUMH U
MIPOU3BOICTBEHHBIMH M0JIpa3/IeIICHUSIMU
OpraHM3aly, MOJACpKAHUS KOHTAaKTOB C
MOCTABIIUKAMH MaTepHasos, CBIPBS,
nosryhabpuKaToB u KOMIUICKTYIOIIHNX
W3JEIUN.

MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

JucuuiuinHa «KoMIIbIOTepHbIE TEXHOJIIOTUM MHKEHEPHOTO aHAJIM3a» OTHOCUTCS K 0a30BOM
yactu broka 1 «/lucuumiuunsl (MOAYIN)» U BXOAUT B 00pa30BaTENbHYIO MIPOrpaMMy HOATOTOBKU
MarucTpa IO HampaBieHuio NoAroToBku 27.04.02 «YmpaBneHue KadyecTBOM» W Mpoduiro

HOJTOTOBKU «YTIPaBJICHHE Ka4YeCTBOM B MHAYCTPHUH 4.0» 1115t O4HON POpMbI 00ydeHusI.

Hucrunnmna

«KOMHBIOTepHBIe TEXHOJIOTUKM HHXCHCPHOI'O aHallnu3ay

JIOTUYCCKU U COACPIKATCIBHO-METOAUYCCKHU CO CICAYIOIMUMHU JUCHUILIMHAMU WU IIPAKTUKAMHU OOII:
- Texnojorus u oprann3anys BBICOKOTCXHOJOIMYHOI'O ITPOU3BOACTBA,

- CTaTUCTHYECKHUE MCTOJbI KOHTPOJIA W PEryjiupoBaHUA TCXHOJOIMYCCKUX IMPOLCCCOB B

BBICOKOTCXHOJIOTHYHOM IIPOU3BOACTBE,
- HH(bOpMaHHOHHOC obOecrieyeHre B BBLICOKOTEXHOJIOTHYHOM IIPpOU3BOJCTBEC.

3. CTpykTypa U cofep:KaHue TUCUUIIINHBI

OO61as TpyA0eMKOCTh TUCHHUIUIHHBI cOcTaBiseT 4 3adeTHbIX(€) enuuul(sl) (144 yacos).
Wzyuaetcs Ha 4 cemectpe o0ydenus. @opMa mpoMeKyTOYHON aTTEeCTalluy -3a4eT.

3.1  Bwuabl yueOHO# padoThI H TPYA0EMKOCTH

3.1.1.04nas popma 0OyueHus

B3aMMOCBs3aHa

Ne . KosnuecTBO CemecTpbl
Buj yueoHoii padoThl
n/n 4acoB 4 cemecTp
1 | AyauTopHble 3aHATHS 16 16
B ToM uucne:
1.1 | JIexknun 8 8
1.2 | CemmHapCKHUe/IPAKTHUECKUE 3aHITHS 8 8
1.3 | JIabopaTopHble 3aHATHS 0 0
2 | CamocTosiTe/ibHasl padoTa 128 128
B ToM uucne:
2.1 | [loaroToBka u 3amuTa JIabopaTOPHBIX 0 0
pabot
2.2 | CaMOCTOSTEIbHOE N3YYEHHUE 128 128
3 | [IpomexkyToyHAas aTTecTalUs
3auet/aud.3auer/sK3aMeH 3auer
Hroro 144 144




3.2 TemaTuyeckuii NJIaH U3yYeHUS TUCIHUNIUHBI
(mo popmam oOydeHUs)
Tematnueckuii TUIaH pa3MenIéH B IpuiIokeHuu 1 k pabodeii mporpaMme.

3.3  Conep:xanue TUCHUNIHHBI

Pa3nea 1. KomnbrorepHoe Mogenuposanue. YuciieHHOe HHTETPUPOBaHHe
auddepeHunaNBHBIX YPaBHEHUIA.

Omunbku ycedeHuss U okpyriieHus. Meron Diinepa u ero moaudukanuu. Meroasl Pynre-
Kyrra. CpaBHEHHE pa3IWYHBIX METOAOB perieHus. KOHTpoap BEIMYMHBI 11ara U BBIYUCIUTENIbHAS
YCTOMUYUBOCTB aJITOPUTMOB.

Pasznen 2. JIunaMuka pa3sBuTHS U UCIOJIb30BAHUS MOJleJIeld CUCTeM.

Kuznenusit  umkin  monened.  CIOXHOCTH — aITOPUTMHU3ALMH  MOJEIUPOBAHUSI.
[IpoTuBOpEeYNMBOCTL TPEOOBAHUN K MOJENSM: TOJHOTA W MPOCTOTA, TOYHOCTh M Pa3MEpPHOCTb,
3 PEeKTUBHOCTh M 3aTpaThl Ha peanu3anuio u jap. Teopus pazpemumoctd ['énens m Knmunau o6
YHUBEPCAIbHOM NMpOrpaMMe CO3JaHUs MOJENH JUIsl pelIeHUsl peaibHOW 3anauu. HeBO3MOXKHOCTH
MOJTHOHM (hOpMaH3aIMK POIIEcca MOICTHPOBAHUSI.

Paznen 3.BeposiTHOCTHBIE MaTeMaTH4deckue Mmojaeanm cucreM. Moaeau cHucCTeM
MaccoBoro oocayxuBanus (CMO).

3asBKU Ha 00CIyKUBaHHE (TpaH3aKThl) U oOcnyxuBaromue annaparsl (OA). Moaenu CMO:
OJIHOKaHaJIbHbIE M MHOIOKaHaJIbHbIE, C OTKa3aMH, C OXXUJAHMEM, C OTPAHUYEHHBIM BpPEMEHEM
O’KU/IaHUs, C BOCCTaHOBJIEHHEM OTKa3aBIIuX OA. /IucCUUIUIMHBI 00CTYKUBaHUS: C IPUOPUTETAMH U
06e3 mpuoputeroB. llpocTedimmii BXOMHON TIMOTOK 3asiBOK M €ro CBOWMCTBA: OPJAUHAPHOCTD,
CTAallMOHAPHOCTb, OTCYTCTBHE IOCIEACUCTBUSA. XapaKTEPUCTUKH IPOCTEHIIEr0 MOTOKA 3asiBOK.
@YHKIMS paclpeieseHUs] BPEMEHH OXKUIAHMSI IPUXO0Ja 3asBKU M IUIOTHOCTb PacCIpeleleHHUs.
Oynkuus pacupeneneHus [lyaccona. Cpennee BpeMs okuaaHus. XapakKTePUCTUKH 00CTyKUBaHHUS.
OYHKIMS ~ pacHpelesieHdss BpEeMEHM  OOCITy)KMBaHHS UM COOTBETCTBYIOLIas  IUIOTHOCTh
pactipenenenus. Cpennee Bpemsi oocimyxkuBanus. [loka3aTenbHbIi 3aKOH pacnpeneaeHns BpeMeH!
oOciyxuBaHus. JJoCTOMHCTBA HCTIOIB30BaHUS IOKA3aTEILHOIO 3aKOHA Pacpe/IesICHuUs.

ITokazarenn kadecTBa oOciyXxuBaHus. BeposTHocTh mnorepu 3asBku. Pacnpenenenue
BeIMUMHbI ouepenu. Cpennsis BenuunHa ouepenu. 3arpyska OA. CoryiacoBaHuEe HCTOYHUKA 3asBOK
C KaHaJOM OOCIyXHBaHMS: CHHXPOHHOE€ U acuHXpoHHoe. CorylacoBaHue MpocTeiiiero
IyaCCOHOBCKOTO MCTOYHMKA 3asiBOK: 1) ¢ KaHaJIOM, BpeMsi 00CIyKHBAHUSI KOTOPOTO PacIpeieleHo
10 TOKAa3aTeIbHOMY 3aKOHY; 2) ¢ KaHaJloM, BpeMsi 0OCIy)KHBaHUS KOTOPOro MocTossHHO. OleHka
sp¢pexktuBHOCTH MHOrokaHanbHo CMO. Vpasuenuss KonmoropoBa u ¢opmyna Opranra.
Kpurepuu s dextuBHOCTH paboThl MHOTOKaHaIbHOH CMO: BepOsATHOCTh 0TKa3a B 00CIYKMBaHUH,
OTHOCHUTEJIbHAS U a0COJIFOTHAS TTPOITYCKHAsI CTIOCOOHOCTb.

Pasznen 4. Umutanuonnoe moxenuposanue (MM).

HIMuTanmoHHble MOJENN KakK aJfOPUTMUYECKUE MOBeAeHdYeckue Mojenu. OcoOeHHOCTH U
chepbl NMPUMEHEHHs, JOCTOMHCTBA M HEJOCTaTKM HMMUTAIMOHHBIX Mojened. MMutanmoHHbIN
AKCIIEPUMEHT, €TI0 COAEPKAHUE U PE3YIIBTATHI.

OcHosHble (a3bl pazButus cpencts UM. Dransl UM. AnbrepHaTUBHBIE METOI0JIOTHYECKHE
MOJXO0/bl K MOCTPOCHUIO MMUTAIIMOHHBIX MOJENei: COOBITHIHBIN, CKaHUPOBAaHUE AKTUBHOCTEH U
MIPOLIECCHO-OPUEHTUPOBAHHBIN.

[IpenmymiecTBa U HENOCTATKU HCIOJB30BAaHUS U1 CO3JaHUS MMHMTALMOHHBIX MOJEIIEH:
YHHUBEPCAIbHBIX SA3BIKOB MPOrpaMMHUPOBAHUS; CIEIHUATU3UPOBAHHBIX S3bIKOB MOJEIUPOBAHMUS;
npobJIeMHO-OpueHTHpOoBaHHBIX cucteM MM. HWwmuraunonnoe wmopnenupoBanne CMO. Cxema
peanu3anuu coosiTuiinoro meroga UM CMO.

Meton «Pecypcsi—aelicteus—onepauun» (P/10). OcnoBHble nosoxxeHuss meroxa PJ1O.
Pecypcel cnoxHol auckperHoit cuctemsl (CIC): moctosinHble n BpemenHble. [eiictBus B CJC.
Onepanuu B CZIC.



ba3oBas cTpykTypa HHTEINIEKTyalIbHOUM cucTembl Ha ocHOBe PJIO-Merona. [IpoaykuinoHHBIM
umurarop. Monenuposanue B cpene P/1O. OcHOBHBIE MOHATHSA: MOJEIb, IPOTOH, POEKT, OOBEKT.
NuterpupoBannas cpena moaenuponanus PO.

Pa3nea 5. O0paboTka u aHAIM3 Pe3yJbTATOB KOMIIIOTEPHOI0 MOJACTHPOBAHMS.

Meroabl CTaTUCTUYECKON OLIEHKU NEPBOrO M BTOPOrO LEHTPAIBbHBIX MOMEHTOB CIy4alHOMN
BeNWYMHBL. TpeOOBaHUS K OLEHKaM, IMOJYYCHHBIM B pPe3yJbTaTeé CTATUCTHYECKOW O0OpabOTKH
JAHHBIX MOJICJIIMPOBAHUS: HECMEIIEHHOCTb, 3 ()PEKTUBHOCTD U COCTOSITEIbHOCTD.

CratucTuueckue MeETOAbl  OOpabOTKM.  DProaMvyeckoe  CBOMCTBO — XapaKTEPUCTHK
CTAallMOHAPHBIX CIIYYalHBIX IPOLIECCOB.

3ajauu IO MpOBEpKE cTaTUCTHUecKux rumnore3. Kpurtepunm cormacusa Konmoroposa,
[Tupcona, CmupnoBa, Cterogenta u duiiepa.

Pa3nes 6. AHaIM3 U HHTepHpeTALMSA Pe3yIbTATOB KOMIILIOTEPHOI0 MO/1eJIMPOBAHUS.

KoppensaunonHuslii  aHanu3  pe3yiabTaTOB  MOJCIMPOBAHUS. PerpecCHOHHBI  aHaIus3.
Hucnepcuonnbiii  anamu3. Cdepsl NpUMEHEHHS pas3IMYHBIX BUAOB aHAIM3a PE3yJbTaToOB
KOMITBIOTEPHOTO MOJIETTUPOBAHMUSL.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX H JIa0OPATOPHBIX 3aHATHI

3.4.1.CeMuHapcKue/IPaKTHYECKUE 3aHATHS

1. Omnepauun Hag matpunamu. ClioxxeHue, yMHOKEHHE, TPaHCIIOHUPOBAHHE.
Haxoxnenue onpenenurenei pasnoxkenueM Jlamnaca, a Takke 1o npaBuily
Capproca (ans matpui 3-ro nopsnaka). CBoiCTBa onpenenuTencii.

2. MuHops! 1 anrebpanyecKe JOMOTHEHH onpenenuteneil. Haxoxnenue
MIPUCOSAMHEHHON 1 0OpaTHOM MaTpHIL.

3. Tlomyuenue moaenyu JIMHEHHONH MHOTOMEPHON CHCTEMBI B IEPEMEHHBIX COCTOSHHS
u3 quddepeHIanTbHOr0 YpaBHEHHSI N-TO MOPSAKA.

4. BekTopbl ¥ BEKTOpHBIE TpocTpaHcTBA. CKaJIpHOE U BEKTOPHOE MPOU3BEICHUS
BEKTOpOB. OpToroHanbHble BeKTOpbl. HepaBeHcTBa. JInneiiHas HE3aBUCUMOCTD
BEKTOPOB. BeipoxkienHbie MaTpuiibl. JledekT u panr mMaTpu.

5. XapakrepucTuueckue uucia u Bekropsl. @opmyna boxepa. Pemenue
XapaKTepUCTHUECKOI0 YpaBHEHUS M HAXOKJEHHE COOCTBEHHBIX 3HAYECHUI MaTPUIIbI
00BEeKTa.

6. Haxoxmenue xapakTepucTHUecKux yrcen u3 ycnosus AE—A|=0. Haxoxnenue

MOJIaJIbHOW MaTpuLbl. Jlnaronanusanysi KBaApaTHOW MaTpPHILIBI.

Ornpenenenne ynpaBisieMOCTH U HAOJF01a€MOCTH CUCTEMBI 2-T0 MOPSIKA.

8. Pemenue 3a1a4 Ha cornacoBanue uctoyHuka 3asiBok CMO ¢ kaHanom
o0cITy>)KUBaHUSI.

9. Tloxa3zaTenu kauecTBa oOcIyXHBaHUs MHOrokaHansHOW CMO. Pemienue 3aiau Ha
pUMeHeHHne (HopMyIIbl DpiiaHra.

~

3.4.2.J1abopaTopHbIe 3aHATHS
JIaGopaTopHBIE 3aHSTUSI OTCYTCTBYIOT

3.5 TemaTnka KypcoBbIX IPOEKTOB (KYPCOBBIX padoT)
KypcoBbie paboThl/POEKTHl OTCYTCTBYIOT

4, YueOHO-MeTOAMYeCKOe U MHPOPMALITHOHHOE o0ecriedeHue



4.1 Hopmatusnbie 1oKyMeHTbI 1 'OCTsb1

4.2  OcHoBHas JuTepaTrypa
1. Kupunuyer b.B. MoaenupoBanue cucreM: YdyeOHoe mocodue. — M.: MI'MY, 2010. — 274
c. ISBN 978-5-2760-1647-4.
2. CoseroB b.4, SxosneB C.A. MoaenupoBanue cucreMm: Yueb. Iis BYy30B. — 3-¢ W3],
nepepad. u gon. — M.: Beicias mikona, 2001.— 343 c.: min. ISBN 5-06-003860-2.
4.3 JlomoaHUTEJIbHAS JTUTEpPATypa
1. CoseroB b.4, SxoBneB C.A. MopenupoBanue cucrtem: YdeOuuk. — Cepus «bakanaBp.
Axkagemudeckuii kype» — M.: FOpaiit, 2016. — 344 c. — ISBN 978-5-9916-3916-3.
2. Kenbsron B., Jloy A. Umutanmmonnoe monenupoBanue. Kinaccuka CS. 3-e uzn. — CII6.:
[Tutep; Kues: U3narensckas rpynma BHV, 2004. — 847 c.: . ISBN 5-94723-981-7.

4.4  JaexkTpoHHBIE 00pa3oBaTebHbIE PeCypPChl

[IpoBenenue 3aHATUH U aTTeCTALUil BO3MOXKHO B JUCTAHIIMOHHOM (hopMaTe ¢ IPUMEHEHUEM
CUCTEMBbl JUCTaHIMOHHOro o0yuyenust yHusepcutera (CHO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kaeapoii AIeKTpOHHBIX 00pa3oBaTesibHBIX pecypcoB (DOP) no BceM pas3zaenam IporpamMMsl:.

Hazpanue D0P

KomribroTepHbie https://online.mospolytech.ru/course/view.php?id=13129
TEXHOJIOTHUHN

HHXCHCPHOI'O aHajin3a

Pazpaborannsie DOP BKIIOUAIOT TPEHUPOBOYHBIE U HTOTOBBIE TECTHI.
ITopsimox mpoBeaeHus: paboT B JUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTIEIbHBIMU
pacropspKeHUSIMU TTPOPEKTOpa Mo yueOHOM paboTe M/Wiu IEHTPOM yueOHO-METOIUYECKON paboTHI.

HHuTepHeT-pecypchl BKIIIOYAIOT y4eOHO-METOAMYECKHE MaTepuaibl B 3JEKTPOHHOM BUJIE,
npejcTaBiIeHHbIe Ha caiiTe mospolytech.ru

Kaxnpiii  cTyneHT obecrieyeH MHIMBUIYaJbHBIM HEOTPAaHHMYEHHBIM  JIOCTYIIOM K
AJIEKTPOHHBIM OMOIMOTEKaM YHHUBEPCUTETA

(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) k snekTpOHHO-OMOIMOTEYHBIM
cucrteMaMm (3JIeKTPOHHBIM OMOINOTEKaM)

45 JluneH3WOHHOe ¥  CBOOOJHO  pAacHpOCTpaHseMOe  NPOrpaMMHOe
odecreueHue

OTtcyTcTBYyeT

46 CoBpemeHHble npodeccHoOHATbHbIe 0a3bl TAHHBIX U UHGOPMAIMOHHbIE
CIIPABOYHbIE CHCTEMBI

IIepeuyensb pecypcoB cetu UHTEpHET, 10CTYNHBIX /IS OCBOCHUS AMCHUIIIMHBI:

Ne HanmenoBanue Ccbuika Ha pecypce HJocTynmHocTh

HNHpopManHOHHO-CIIPABOYHbIE CHCTEMBbI

Hndpopmannonusie pecypebl CeTu

http:// www.consultant.ru
Koncynbrantlntoc P HoctymHo



http://www.consultant.ru/

JIeKTPOHHO-0MOINOTEYHbIE CHCTEMbI

Jlanb https://e.lanbook.com/ JlocTyIiHa B CETH
Wutepuer 6e3
OTpaHUYCHU N

IPR Books https://www.iprbookshop | ToctymHa B ceTu
ru/ Wurepuer 6e3
OTpaHUYCHUHN

IIpodeccnonanbubie 6a3b1 JAHHBIX

basa naHHBIX Hay4HOM http://www.elibrary.ru JlocTymHo

3JICKTPOHHOU OMOJIMOTEKH
(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com [ JoctrymHo
HoJIUTEMaTHYecKask peepaTHBHO-
oubnmmorpaduueckas u
HayKOMETpHYecKast
(bubnmmomeTpuueckas) 0a3a TaHHBIX

S. MarepuajibHO-TEXHHYECKOe o0ecreyeHue

JlekumonHass aymutopusi oO0mero ¢oHaa, NEPEeHOCHOW MYJIbTUMEIUIHBIA KOMIUIEKC
(mpoexTop, HOYTOYK)

6. MeToanyeckue peKOMeHIaluu
MCTO)II/IKa npenogaBanvsa AUCHUIUIMHBI W pealn3alvss KOMICTCHTHOCTHOI'O IIOAXOJa B

M3TI0’)KEHUU U BOCTIPUSATHH MaTepuasa MpeaycMaTpuBaeT UCIOIb30BaHUE CIEAYIONINX aKTUBHBIX U
MHTEPAKTUBHBIX (POPM MPOBEIECHNUS ayTUTOPHBIX U BHEAYIUTOPHBIX 3aHATHI:

— ayJAUTOPHBIE 3aHATHUSA: JIEKI[UH, Ta0OpaTOpHbIE pabOThI, TECTUPOBAHUE;

— BHCAYAUTOPHLIC 3aHATUA: CAMOCTOATCIIbHOC N3YUYCHUEC OTACIIBHBIX BOIIPOCOB, MMOATOTOBKA
K JJaOOpaTOpHBIM paboTaM.

Oo0pa3oBare/ibHbIE TEXHOJIOTHHI
Bo3MoxHO mpoBeieHNe 3aHATHI U aTTECTAlMi B TUCTAHIIMOHHOM (popmarte ¢ MpUMEHEHUEM
CUCTeMBbl JUCTaHIMOHHOro o0yuyeHus yHusepcutera (CHO-LMS) Ha ocHoBe pa3paboTaHHBIX
AIIEKTPOHHBIX 00pazoBaTeNbHBIX pecypcoB (DOP) (cm. m.4.4).
[Topsmox mpoBeneHUs pabOT B AMCTAaHIMOHHOM (hopMare yCTaHaBIMBAETCS OTAEIbHBIMU
PacopsDKEHHUSIMU TIPOPEKTOPA MO yIeOHOH padoTe W/WiIH EHTPOM yueOHO-METOINYECKONU PabOTHI.

6.1 Meroanyeckne peKOMeHJANMH JJsi TpenogaBaTesisi M0 OPraHU3aANUHU
o0yueHus

6.1.1. IlpenonmaBarenb oOpraHU3yeT NpPENOAABAHME AWCHMILUIMHBI B COOTBETCTBHM C
TpeboBanusiMu "[lonoxkeHnss 00 opraHu3anuu 00pa30BATEILHOrO Ipolecca B MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U ero (puinanax", yrBepKAEHHBIM PEKTOPOM YHHUBEPCHUTETA.

6.1.2. Ha nmepBOoM 3aHATHM MpENoJiaBaTelb JTOBOJUT O CBEACHUSA CTYACHTOB COJIEp>KaHHE
paboueil mporpammel auctumiuHbel (PITJ]) u mpenocraBiseT BO3MOXKHOCTh O3HAKOMJICHHS C
IIPOrpamMMoi.

6.1.3. IIpenoaBaTens 0cOOEHHO OOpaIiaeT BHUMAaHUE CTYJCHTOB Ha:


http://www.elibrary.ru/
http://webofscience.com/
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- BUJbl U (OpPMBI IIPOBEIEHUS 3aHATUH IO JUCLUIUIMHE, BKIIOYas MOPAJOK MPOBEICHMS
3aHATUI C MPUMEHEHUEM TEXHOJIOTMH JHUCTAaHIIMOHHOTO OOYYEHHUS M CHCTEMBl JHCTAHIIMOHHOTO
o0yuenus yauepcuteta (CJIO mocnonurexa);

- BUJBI, COJCpXAHWE M TMOPSAOK IPOBEIEHHUS TEKYIIEro KOHTPOJS YCIIEBAEMOCTH B
COOTBETCTBUM € (POHJIOM OLIEHOUYHBIX CPEJCTB;

- (¢dopmy, coaepkaHHe € TOPSAOK MPOBEACHUS IMPOMEKYTOYHOH aTTecTallid B
COOTBETCTBUM € (POHJIOM OLIEHOUYHBIX CPEACTB, IpeaycMoTpeHHbIM PIT/L.

6.1.4. JloBomguT OO0 CBEOCHHS CTYACHTOB TpauK BBINOJHEHUS YYEeOHBIX padoT,
npeaycMoTpeHHbix PIT/I.

6.1.5. Heobxonumo ¢ camoro Hadaja 3aHSATHI PEKOMEHJ0BaTh CTYJIEHTaM OCHOBHYIO U
JIOTIOJIHUTENBHYIO JINTEPATYPy U yKa3aTh IyTH JOCTYIa K HEH.

6.1.6. B Hayase wiM B KOHIIE CEMECTpa JaTh CIUCOK BOIPOCOB JUIsl MOJATOTOBKHU K
IIPOMEKYTOUHON aTTecTalMy (3K3aMEHY UM 3a4ETy).

6.1.7. Pexomenayercs ¢akt o3zHakomseHus cryaeHtoB c¢ PIIJI u rpadukom paboTb
NUCbMEHHO 3a(hMKCHPOBATh MOAINUCHIO CTYJIEHTA B JIUCTE O3HAKOMIIeHUs ¢ coaepkanue PII/I.

6.1.8. IlpenonmaBatenu, BeaymMi JIEKIIMOHHBIE U TPAKTUYECKUE 3aHITHS, JOJDKHBI
COIJIACOBBIBaTh TEMATUYECKMH IUIAaH MPAKTHUECKUX 3aHATHH, HCIIOJIb30BaTh €AMHYIO CUCTEMY
0003HaYEHMIA, TEPMHUHOB, OCHOBHBIX IMOHSITHN AUCIUTUTNHBI.

6.1.9. [Ipy MOAroTOBKE K CEMHMHAPCKOMY 3aHATHIO TI0 TIEPEYHIO OOBSIBICHHBIX TEM
NPENoIaBaTel0 HEOOXOAUMO YTOYHUTH IJIAH WX MPOBEACHUS, MPOAYyMaTh (POPMYIUPOBKHA U
coJiepKaHue YYEeOHBIX BOIPOCOB, BBIHOCHUMBIX Ha OOCYXJIEHHE, O3HAKOMHUTBHCS C MEPEYHEM
BOIIPOCOB T10 TEME CEMUHAapa.

B xozne cemuHapa BO BCTYHNUTEIBHOM CJIOBE PACKPBITH NMPAKTHUECKYIO 3HAYMMOCTb TEMbI
CEMMHAPCKOI0 3aHATHSA, ONPEIETUTh MOPSAOK €ro MPOBEAEHUS, BpeMsl Ha OOCYKACHHE KaKJOro
yuebHoro Bompoca. [IpuMeHss QpPOHTaJbHBIM ONPOC JaThb BO3MOXHOCTb BBICTYIIUTh BCEM
CTYZACHTaM, IPUCYTCTBYIOIINUM Ha 3aHATUH.

B 3aximrounTenbHON 4acTH CEMUHApCKOTO 3aHATHS CJelyeT MOJBECTH €ro WTOTH: JaTh
OLIEHKY BBICTYIUJICHUH KaXXJIOTO CTYACHTA W YU4eOHOU Tpynmbl B 1eJIOM. PacKphITh MOJIOKHUTEIHHBIE
CTOPOHBI M HEIOCTATKU MPOBEJCHHOIO CEMHUHAPCKOTO 3aHATHS. OTBETUTh HA BOIPOCH! CTY/IEHTOB.
Briiate 3aanust 17151 CaMOCTOATENBHOM pabOoTHI 1O MOATOTOBKE K CIIEIYIOIIEMY 3aHSTHIO.

6.1.10. IlenecooOpa3HOo B XOJie 3aIIUTHI JIAOOPATOPHBIX PadoT 33/1aBaTh BHICTYHAIOIIAM U
AyJUTOPUN JOTIOJHHUTEIbHBIE M YTOYHSIOIINE BOMPOCHI C IIETbI0 BBISICHEHUS WX IO3UIMHA 10
CYILIECTBY 00OCYXKIAEMBIX MPOOIIEM.

Bo3MoxHO npoBeieHne 3aHATUH U aTTecTalluil B TUCTAaHIIMOHHOM (hopMmaTe ¢ IPUMEHEHUEM
CUCTeMbI JUCTaHIMOHHOro oO0yueHus yHusepcuteta (CHO-LMS). [lopsnox mposeneHus padboT B
JUCTAHIIMOHHOM (popMaTe yCTaHABIMBACTCA OTAEIBHBIMH DPACHOPSDKEHUSIMH TPOpPEKTopa Mo
yaeOHOM paboTe u/WiH IIEHTPOM y4eOHO-METOINYECKON PabOTHI.

6.2 Meroanyeckue yKa3aHus 1Jis1 00y4AKUIUXCS 110 OCBOEHUIO U CIUTLIUHBI
1.2.1. CryaeHT C caMOro HayajJa OCBOCHHS JHCIUIUIMHBI JIOJDKEH BHHUMATEIbHO

03HAKOMUTCS ¢ paboyel MporpaMMoil TUCHUTUTHHBIL.

1.2.2. CryneHTy HEOOXOAMMO COCTAaBUTH JUIs ceOsi TpaduK BHIMOIHEHUS y4eOHBIX padoT,
npenycMotpeHHbix PIIJ] ¢ yuérom TpeGoBaHuN ApPYrux IUCHUIUIMH, H3Yy4aeMbIX B TEKYLIEM
ceMecTpe.

1.2.3. Ilpn npoBeneHNM 3aHATUN U MPOLEAYpP TEKYIIEH M NMPOMEXKYTOUHOW aTTeCTallud C
UCITOJIb30BAHUEM HHCTPYMEHTOB HH(pOPMALMOHHON 00pa3oBaTeibHON Ccpeapl AMCTAaHIIMOHHOTO
obOpa3oBanus yHuBepcutera (LMS MocmonmuTexa), Kak BO BpeMs KOHTAKTHOW pabOTBI ¢
npernojiaBaTesieM TaK M BO BpeMs CaMOCTOSITEIbHOM paboThl CTYIEHT JOJDKEH O0eCleduTh
TEXHUUYECKYI0 BO3MOXXHOCTh JMCTAaHLUMOHHOTO TMOJKIIIOUEHUS K CHUCTEMaM JHUCTaHIMOHHOIO
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oOyuenus. [Ipy OTCYTCTBMM TakoH BO3MOYKHOCTH OOCYIAMTh CHUTYallMI0 C IpernojaBaTeieM
JVCLIATUTAHBL.

1.2.4. CamocrosiTenbHas paboTa SIBISETCS OJHMM M3 BHJIOB Y4YeOHBIX 3aHsTHM. Llenb
CaMOCTOSITENIbHOW pabOThl — MPAKTUYECKOE YCBOSHHE CTYAEHTaMH BOIIPOCOB, PACCMATPHUBAEMBIX B
npolecce U3y4eHus AUCLHUILINHBL.

Bubl BHEayAMTOPHOI CaMOCTOSITENIbHOM paOOTHI:

- CAaMOCTOATENIBHOE U3Y4YEHUE OTENbHBIX TEM AUCHUIUINHBL;

- MOJITOTOBKA K JICKIIHOHHBIM 3aHSITHSM;

- IOJIFOTOBKA K CEMUHApaM U IPAKTUYECKUM 3aHATHSIM;

- oopMiIeHHE OTYETOB IO BBIOJHEHHBIM JIAOOPATOPHBIM paboTaM M TMOATOTOBKA K HX
3alure.

Jlnst  BBINOJHEHHUS JIIOOOrO BHJA CaMOCTOATENBHOH paboThl HEOOXOIUMO TPOWUTH
CJICAYIOIINE ATAIIbL:

- OTIpe/IeTICHUE TIeTTH CaMOCTOSITEIbHON paboTHI;

- KOHKpeTH3alus 03HaBaTeNIbHON 3aj1auy;

- CaMOOIIEHKA TOTOBHOCTH K CAMOCTOSITENTLHON paboTe;

- BBIOOp a/1eKBAaTHOTO crioco0a IeHCTBHS, BEAYIIEr0 K PELICHUIO 3a/1auy;

- IUIAHUpOBaHME pabOThl (CaMOCTOSITEIBPHOM WJIM C MOMOUIbIO IpEnojaBaTest) HaJ
3aJlaHUEM;

- OCYIIECTBIICHHE B TIPOIIECCE BBIMOJHEHHS CAMOCTOSITEIHHONH pPabOThI CaMOKOHTPOJIS
(TPOMEXYTOYHOTO U KOHEYHOI'0) pe3yJIbTaTOB pabOThl M KOPPEKTUPOBKA BBIIIOJHEHUS PAOOTHI;

- pedutekcus;

- IPE3EHTALM CAaMOCTOSITENbHOM paboThI MIIH 3alUTa J1a00paTOpHOM paboTHI.

7. DOoH/1 OLICHOYHBIX CPEICTB
@oH/ OLIEHOYHBIX CPeACTB mpenacrasieH B Ilpunoxenun 2 k pabouell mporpamme U
BKJIIOYAET pa3/Jelibl:
7.1. MeTozibl KOHTPOJISL ¥ OLICHUBAHUS Pe3yJIbTaTOB 00YUYEeHUs
7.2 lllkana ¥ KpUTEpUU OLICHUBAHMSI PE3YJIBTATOB O0YUCHUS
7.3. OLleHOYHbIE CpeACTBa
7.3.1. Texyuuit KOHTPOJIb
7.3.2. IlpomexyTouHas arrecranus
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Ipunooswcernue 2
Pazgen 7 PIIJL - POH/{

OHOEHOYHBIX CPEACTB

MO JUCLUIIJIMHE

«KoMnbrOTEepHbIE TEXHOJOTMH HHKEHEPHOT0 aHAJIN32
Hampagsiienue moaroToBKH
27.04.02 YnpasjieHue Ka4eCcTBOM
Ob6pazoBarenpHast mporpamma (podUITs TOJTOTOBKH )
«YnpaBjieHne Ka4ecTBOM B uHaycrpuu 4.0»
7. ®OH OLIEHOYHBIX CPEACTB
B npouecce o0yueHust B T€YCHUE CeMeCTpa UCIIOIB3YIOTCS OIICHOYHBIC CPEJICTBA TEKYIIETO

KOHTPOJIA YCIIEBACMOCTU U IMMPOMCIKYTOUYHBIX aTTeCTaHHﬁ. HpHMCH?IIOTC?I CICAYIOIUC OLICHOYHBIC

cpeacrBa: TeCT, 3allUTa na6opaToprlx pa60T, OK3aMCH.
O6yquI/Ie Io AJUCHUIIIMHEC «KOMHBI-OTCprIe TCXHOJIOTUM HHXCHCPHOI'O aHallk3ay»
HaIIpaBJICHO Ha (bOpMI/IpOBaHI/IC y 06y11a}0m1/1xc;1 CJICAYIOMUX KOMIICTCHITHI:

Ko u HauMeHOBaHUe KOMIIeTEeHIMii NuaukaTopsl 10CTHKEHUS
KOMIIETEeHIIUH
I1K-5. UIIK-5.1. 3HaeT JIOKYMEHTBI o
Crocoben  opranu3oBaTh  pabOTBI  TIO | CTaHAAPTU3ALUN u METOAMYECKUE
GyHKIIMOHATHEHOMY PYKOBOJCTBY | IOKYMEHTBI, PpEriaMEHTUPYIOIIHE BOIPOCHI
pabOTHUKAMHU TIOJPA3CICHHUS TEXHHUYECKOTO | KayecTBa MPOAYKIIUU, METO/IbI INTAHUPOBAHUS
KOHTPOJIS MPOU3BOJCTBEHHON JEATEIBHOCTH, OCHOBBI

SKOHOMMKH, OpraHu3aluud IpPOU3BOCTBA,
TPyZa M YIpPaBIE€HUS, OCHOBBI YIPABICHUS

KOMMYHHKAITUSIMHA " BHEIITHEH
KOMMYHHUKAIlU ~ C  TOTpeOUTensiMH U
MTOCTaBIIMKAMH.

NIIK-5.2. YmMmeer IIJIaHUPOBATH
MIPOU3BOICTBEHHYIO JeSITeTTHHOCTD
CTPYKTYPHOT'O TOJpa3JesieHUs] U OTIENbHBIX
pabOTHHUKOB, KOHTPOJIUPOBATbH,
CTUMYJIHPOBATh u OLICHUBATh
MIPOU3BO/ICTBEHHYIO JeSITeTHHOCTD
pabOTHUKOB, B3aMMO/ICIICTBOBATH c
MOCTaBIIMKAMU MaTepHaoB, CBIPBS,
nonydabpukaron u KOMILIEKTYIOIIHNX
HU30CITNH.

NIIK-5.3. Bnageer HaBbIKaMH TUTAHUPOBAHHUSI
JIEATEIIbHOCTU CTPYKTYPHOTO TTOAPA3AEICHUS,
OpraHu3auu B3aUMOACHUCTBHUSI c
TEXHOJOTUYECKUMH, METPOJOTHYECKUMHU U
MPOU3BOACTBEHHBIMU MoApa3IeICHUSIMU
OpraHu3aly, MOJJIEPKAHUS KOHTAKTOB C
MOCTaBIIMKAMU MaTepHUalIoB, CBIPbA,
nonyhadpukaToB u KOMIUIEKTYFOIIIHX
U3JCTINH.




13

7.1 Metoabl KOHTPOJISI U OLIECHUBAHMS Pe3YJbTATOB 00YUYEeHUsI

HanmenoBanmne [IpencraBnenue
No OLIEHOYHOTO Kparkas xapakrepucTruka OllEHOYHOTO OLICHOYHOTO CPE/ICTBA B
0C cpencTBa cpeacrsa ®OC
OdopmieHHBIC OTYETHI (>xypHan)
IpakTuueckue ~[WPAKTHIECKHX paboT, MpPeayCMOTPEHHBIX
1 paBoTEL paGoucii  mporpammoii  ucuMIIAHAL llepeueHb MpaKTHYCCKUX
(ITpP) OTMETKOM IMPETOAaBaATENS «3aYTEHO), €CIIH pabor

BBITIOJTHEHBI 1 0()OPMIICHBI BCE PAOOTHI.

[IpencraButh oauH pedepaT Mo BEIOpaHHOH
TEMe C OLEHKOW MpernoaBaTessl «3a4TeHo,
2 Pe(blfpaT eciM IpeJCcTaBlIeH oauH pedepar B opme Ilepeuens Tem pedepara
(P) [pe3eHTalMd U Ha OyMa)KHOM

HOCHUTEJIE.

CTyneHTaM IpesiaraeTcsi OTBETUTh Ha
TecThl B TedeHun 45 MuHyT. Kpurepuem
YCTICIITHOM ClIa4l TECTHPOBAHUS CUHTACTCS bank BompcooB
[POLIEHT MPaBUIILHBIX OTBETOB Ooiee 65%
MPOIICHTOB.

3 Tectnl

(T)

7.2 kana u KpUTEPUHU OLEHMBAHUS Pe3yIbTATOB 00y4eHH S

dopma NPOMeKYTOYHOMN aTTECTALMHU: IK3aAMEH.

O0s13aTeIbHBIMU YCJIOBHUAMHU IOATOTOBKHM CTYIEHTAa K NMPOMEKYTOYHOH aTTecTaluu
ABJIIETCS BBINIOJHEHUE M 3allUTa CTYAEHTOM IpPaKTHYECKHX paboT, MpeayCMOTPEHHBIX paboueit
IIPOrpaMMOIl ¥ IIPOXOKIACHHUE BCEX NMPOMEKYTOUHBIX TECTOB HE HMXKeE, yeM Ha 70% mIpaBHIBHBIX
0TBeTOB. IIpOMeEKyTOUHBIE TECTUPOBAHUSA MOT'YT IIPOBOJUTCA KaK B ayAUTOPUU YHUBEPCUTETA O]
KOHTPOJIEM IperoiaBaTelis, Tak U AUCTAaHIIMOHHOM (popMaTe Ha yCMOTpEeHHE IpenojaBaress.

HIxkana Onucanue
OLlCHNBAHUSA

BrimonHeHs! Bce BUIbl yueOHOM pabOThl, IPeyCMOTPEHHbIE
y4eOHbIM maHoM. CTYAEHT JeMOHCTPHPYET COOTBETCTBUE 3HAHMIA,
YMEHUH, HaBBIKOB TMPHUBEIEHHBIM B TaOJMHUIAX IOKa3aTessIM,
3a4TeHo orepupyeT MPHOOPETEHHBIMU 3HAHHUAMH, YMEHUSMH, HaBBIKAMHU,
IIPUMEHAET UX B CHUTyalUsAX IOBBIIICHHOW CIOXHOCTH. IIpu sTtom
MOTYT OBITh JOMNYIIEHbl HE3HAUYUTEIbHBIE OIIMOKH, HETOYHOCTH,
3aTPYAHEHUS NIPU AHAMTUYECKHUX ONEpPalMsIX, NEPEHOCE 3HAHUN U
YMEHU Ha HOBBIE, HECTAHIAPTHBIE CUTYallUH.
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He BbimonneHn oauH wiau Oosee BUAOB y4eOHON paboTHI,
MPEeIYyCMOTPEHHBIX Yy4eOHbIM MaHOM. CTYAEHT JEMOHCTPHPYET
HETIOJIHOE COOTBETCTBUE 3HAHUI, YMEHHI, HABBIKOB ITPUBEICHHBIM B
He 3aureno Ta0nMuIax moOKa3aTels M, MJOIMYCKAaroTCs 3HAYMTEIbHBIE OIINOKH,
IpOSIBIISICTCS.  OTCYTCTBHE 3HAHWH, YMEHHH, HaBBIKOB IO psIy
MIOKa3aTeNiei, CTYJICHT WCHBITHIBACT 3HAYUTEIIBHBIC 3aTPyIHEHUS
IpU ONEPUPOBAHUM 3HAHMSAMU W YMEHHSMHU IPH HX IEpEeHOce Ha
HOBBIE CUTYAIUH.

7.3  OueHo4YHBbIE CpeaCTBA

7.3.1. Texkymuii KOHTPOJIb

Texymuii KOHTpPOJb BBINOJHsSETCA ¢ NpuMeHeHueM banka BompocoB. Ilpumepsr TecToB
NpEJCTaBICHbl HWXKE. Pe3ynbTaTel TEKyHIero KOHTPOJS YCIEUIHO 3aYMTBIBAIOTCS, €CIIM TIPH
TECTUPOBAaHUM HaOpaHO He MeHee 75 6amioB U3 100 BO3MOXKHBIX.

IlepeyeHb THIIOBBIX BOMPOCOB.
1. Boibepume u3z cnucka mooenu npamoco noooous
a) Kaprter
b) Jenbru
c) sa ctBONA
d) AxTpucsl (1 aKTephbl)
e) UYeprexwu

f) JlokymeHTBI
2. Buvibepume u3 cnucka mooenu KoceeHH020 nooodus

a) /Jlenbru

b) HduddepenumansHpie ypaBHEHUsI
c) MUWrpymkwu

d) Yacer

3. Ipu kakux o6cmosimenbcmeax Kapma MecmHoCmu MOXCem paccmMampueamocsi KaxK
npazmamuyeckas Mooens?
a) Tomnorpadus
b) Tlouck kiama
C) BeipyOka seca
d) Tlomer Ha camoseTe
e) [IloseT Ha BO3AYIIHOM IlIape
4. Bvibepume u3 cnucka mooenu ycio8Ho20 no0oous.
a) /[lenbru
b) Astonwior
C) Maneken
d) Kapruna
e) JuddepeHnnaibHble ypaBHCHHS
5. UYmo maxoe uneepenmuocms mooenu?
a) He3aBUCHMMOCTB OT BHEIIHEH CpeIbl
b) CornacoBaHHOCTb C KYJIBTYpPHOH Cpemoi
c) HenocraTouHocTs pecypcoB
d) He T0, 4TO KOTepEeHTHOCTH
e) HecoriacoBaHHOCTh C BHEIITHEW CpeIoi
6. Ilpuseoume npumep ouHamuyeckol mooenu
a) CrpykrypHas cxema
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b) Anrebpandeckoe ypaBHEHHE

c) WmmynbcHas niepexoaHas GyHKIUs
d) Koneunslii aBTOMAT

e) CraHKOBBIH IyJaeMeT

7. Umo 8 00podiCHOM 3HAKE MONCHO OMHECMU K CBOUCMBAM AOCMPAKMHOU MoOenu?

a) Marepuan, U3 KOTOPOro OH U3TOTOBJICH, TIOMUHODOP H T.IT
b) MecTo ycTaHOBKH 3HaKa

c) CoxepxaHue, COOTBETCTBYOIIEE ero onucanuto B [TJ1/]

d) To, uro ckaxer Bam corpyauuk I'MB/IJ] pu Hapyiienun

8. Hazoeume npeumyujecmeo umumayuoHH020 MOOEIUPOSanUs?

a) Maublii 00beM BBIYUCIICHUI
b) Bo3MOXHOCTH Hcciie0BaTh ciaoxHbie CY
C) JlocToBepHOCTh pe3yIbTaTOB

7.3.2. IlpoMe:kyTOUYHAsI aTTeCTAIUS

[IpomexyTouHas aTTecTanus MpoBOIUTCs Ha 4 cemecTpe 00ydueHus B popme 3auera.

3a4ueT MpOBOJUTCS MO OMJIETaM, OTBETHI MTPEIOCTABIISIOTCS MUCEMEHHO C TTOCIIEAYIONITUM
YCTHBIM coOeceioBaHueM. buetsl popmupyroTcst 13 BOMPOCOB MPEACTABICHHOTO HUXKE MEPEUHS.

PersiameHT npoBeaenusi 3a4era:

1. B Owrer BKITIOYaeTcs 2 BOMPOCA U3 Pa3HbBIX Pa3ieiioB TUCIUTUTHHEIL.

2. [Tepeuenb BONpOCOB coAepKUT 83 BOIIPOCOB 1O U3YUCHHBIM TeMaM Ha JICKIIMOHHBIX 1

IPAKTUYECKUX 3aHATUAX (IIpUIaraercs).

3. Bpems Ha mOATOTOBKY MHCEMEHHBIX OTBETOB - 10 40 MUH, YCTHOE coOeceIoBaHHe - 10

10 MunyT.

4. llpoBenenue arrectanuu (PK3aMEHA) C UCIOJIb30BAHUEM CPEJICTB 3JIEKTPOHHOTO
o0y4yeHMs] M JUCTAHIIMOHHBIX OOpPa30BaTENIbHBIX TEXHOJOTHH BBINOJIHSAETCS B COOTBETCTBUU C
YTBeP)KIEHHBIM B yHHBepcutere "llOpsIkoM MpoBeACHUS TMPOMEXKYTOYHOH aTTecTaluud ¢
UCTIOJIb30BAaHUEM CPEACTB 3JEKTPOHHOTO OOy4YeHHMs M JAUCTaHIMOHHBIX 00pa3oBaTelbHbBIX
TEeXHOJOTHil"

IlepeueHb BONPOCOB /I MOATOTOBKH K 3a4eTy W COCTaBjeHUusi OmieroB pias (3

ceMecTp)

Nousw N

©

10.
11.
12.

13.
14.
15.
16.
17.

Omnpenenenus moaenu. Moaens kak gunocodckast Kareropus

Knaccudukanust mozeneii. [lo3HaBatenbHble M TparMaTUuecKue, CTaTUYECKUE WU
JUHAMHUYECKHE MOJIEIH

Krnaccugukanusa mozaeneil. AGCTpakTHbIE U MaTEpPUATIbHBIE MOJIETH

3HAKOBBIC MOJEIH M CUTHAIIBI, I3BIKU

[TogoOue u ero Bunbl. [Ipumepsr mpsiMoro, KOCBEHHOTO U YCIOBHOTO TTO100MS
Peanuzauus monenei. MHrepeHTHOCTH

CgoiictBa Mozeneil. KoHeuHOCTb, YIIPOIIEHHOCTh, MPUOINKEHHOCTD, aJIeKBATHOCTb,
CXOJCTBO, HCTHHHOCTH U JIOKHOCTB. [TomHOTa, TOUHOCTH U 3PPEKTUBHOCTD

Mogenu cuctem. OnpeneneHust CUCTEMBI. BhIABIEHUE LIEJIEH CUCTEMBI

Monens THIIa «YEPHBIN SMHUK» U ee cBOHCTBA. [[pobiemMbl mocTpoeHUs

Monens coctaBa cucteMbl. [IpoGiaemMbl mocTpoeHUs

Mopenb cTpyKTyphl cucTeMbl. CBOMCTBO B oTHOIIeHHE. [IpobieMbl mocTpoeHus
bunapHbie OTHOIIEHHS W WX CBOWCTBAa. PedreKkcMBHOCTh, CHMMETPUYHOCTb,
TPaH3UTUBHOCTh

AHTUPEIEKCUBHOCTh, aCHMMETPUYHOCTD, OTPHULIATENIbHAS TPAH3UTHBHOCTh
OTHOLIEHHS SKBUBAJICHTHOCTH, OPSIAKA U IOMUHUPOBAHUS

Monens cTpyKTYpbl cUCTeMBI. ['padbl U MX pa3HOBUAHOCTH. TomoNorus Moaenei
Tune! nuHaMudeckux Mojelieii. Moaenb THIa «OeNblil SIIHK)

OOm1as MaTeMaTHUeCKas MOJIe]Ib JUHAMUKHI



18.

19.

20.

21.

22.
23.
24,
25.
26.
27.

28.
29.
30.
31.
32.
33.
34.
35.

36.

37.

38.

39.

40.

41.
42.
43.
44,
45.
46.
47.
48.
49,
50.
51.
52.
53.
54.
55.
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YacTtHbple ciiydaun oOOImIed JAWHAMUYECKONW MOJENH: JUCKPETHBIE, KOHEYHBIC
aBTOMATBI, JTUHEIHBIE, [T1a/IKUE, CTALMOHAPHBIE CUCTEMBbI

[TpyHLIMI NPUYMHHOCTH PeajbHBIX CUCTEM U YCIIOBHUS (PU3MUECKON peaan3yeMoCTH
TEOPETUUYECKUX MOJEIIEHN

BexkTopHO-MaTpH4YHBIE MOJEIN ONUCAHUSA JUHAMHYECKAX MHOTOMEPHBIX JIMHEHHBIX
CUCTEM YIIPABIICHUS

Martpuupsl 1 TMHEHbIE NpOCcTpaHCTBa. JIMHEHAas HE3aBUCUMOCTb. BBIpOXKAEHHOCTD.
Panr.

IIpaBuio BelpoxaeHHOCTH CHIIbBECTpA

Martpuubl ¥ TUHENHbIE TpocTpaHcTBa. Onpenenutens ['pama

XapaKTepUCTUYECKUE YNCIIA U XaPAKTEPUCTHUECKUE BEKTOPBI

Xapakrepucruueckoe ypasHenue. @opmyiia boxepa

Jlnaronanusanys KBaaApaTHOW MaTpulbl. MonanpHas MaTpuua

OyHKIIMOHANBHOE  MPOCTpaHCcTBO.  OpTOroHambHBIE  (QYHKIMM  Kak  0asuc
(YHKIMOHAJIBHOT'O IPOCTPAHCTBA

IlepemeHHbIE COCTOSAHUS ISl ONUCAHUS JIMHEHHBIX HETIPEPHIBHBIX CUCTEM
[IpencraBieHye TMHENHBIX YPABHEHUH COCTOSHUS IIPU TOMOLIY MAaTPHI]
CranpmaptHast popMa ypaBHEHHI CUCTEMBI B IEPEMEHHBIX COCTOSIHUS

HopmanpHas ¢popma ypaBHEHUI CUCTEMBI B IEPEMEHHBIX COCTOSTHUS
VYnpaBisgseMocTb U Ha0JII01aeMOCTh CUCTEM YIIPaBJICHUS

Kpurepuii nonHo# ynpapiisieMOCTH JTUHEHHBIX CUCTEM

Kpurepuii nosHoi Ha0/1101a€MOCTH JTMHENHBIX CUCTEM

YuciaeHHOE HHTErpUpOBaHUE OOBIKHOBEHHBIX U (epeHIHalIbHBIX YpaBHEHU.
OmuOKkH yceueHus: U OKPYyTJIEHUS

OpnomaroBele CpaBHEHHE DA3JIMUHBIX METOJOB UHCJIEHHOTO HWHTETPUPOBAHUS.
KoHTposb BeMunHBI 11ara 1 yCTOWYMBOCTh METOBI penieHus 3aaadn Komm. Meron
DOiinepa u ero MoauUKaLuu

Opnnomarosele MeTo bl pettenus 3agaun Komm. Metoasl Pynre-Kyrra pasnuunbix
MIOPSAIKOB

CpaBHeHHE pa3JIMYHBIX METOJOB YHCIEHHOrO HHTerpupoBaHus. KoHTpoiab
BEJIMYMHBI 11ara U yCTONYUBOCTh

CpaBHeHHE pa3JIMYHBIX METOJOB YHCIEHHOro HHTerpupoBaHus. KoHTpoiab
BEJIMYMHBI 11ara U yCTOMYUBOCTh

Mopenu cucTeMHOro YpoBHS NMPOeKTHpoBaHUsl. CUCTEMBI MacCOBOTO OOCTYKUBAHUS
(CMO)

BbecripuoputeTHbIE ¥ IPUOPUTETHBIE TUCHUIUIMHBI 00CITYKUBAHUS

IIpocreiiinii MOTOK 3asiBOK U €r0 XapaKTEPUCTUKU

3akoH pacnpezeneHus BepoarHocteit [lyaccona

OKCIOHEHIUAJIbHBIN 3aKOH PacpeeIeHNs BEPOSITHOCTEN

HopmaibHblii 3aK0H pacrpeesneHys BEpOITHOCTEN

Mognenn CMO c otkazamu. [Ipumepst

Mopemn CMO c oxunnanueM. [Ipumepst

Mogenu CMO ¢ HeHaJIe:)KHBIMU 00CTyKUBarOIUMU nmpudopamu. [Ipumepst
XapaKkTepHCTUKU KaHalla 00CTyKUBaHUS

[Tokazarenu kauecTBa 00CITYKUBAHUS

CornacoBaHue UCTOUYHHUKA 3a5BOK C 00CITYKMBAIOIIUM ITPHOOPOM

MHuoroxkanansasie CMO

®dopmyna DpiaHra U aIrOPUTM €€ BBIBO/IA

Onenka 3¢ dpextuBHoct CMO. Kpurtepun s dhexruBHOCTH

Monenu cucteMHOro yposHs npoektupoBanus. Cetu [lerpu



56.

S7.

58.
59.

60.
61.
62.

63.
64.

65.
66.
67.
68.
69.
70.
71.
72.

73.

74.
75.
76.
77.
78.
79.
80.
81.
82.

83
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PaznoBugnoctn cereit Ilerpu: BpemeHHBIE, CTOXacTU4YecKue, (YHKIUOHAIbHBIC,
[[BETHBIC, UHTHOUTOPHBIC

CeoiictBa cereir Ilerpu: orpaHM4eHHOCTb, 0€30MaCHOCTh, COXPAHAEMOCTb,
JOCTUKUMOCTD, )KUBOCTh

AHanu3 10CTUKUMOCTH ceteit [letpu

Nmuraumonnoe wmopaenupoBanue (MM). IlpeumymectBa u Hemoctatku WM.
[Tpuuunbl mIEpOKOTro Ucnoib3oBaHua M

MMHTALMOHHBIN DKCIIEPUMEHT, €r0 CONECPKAHUE U PE3YIIbTAThI

OTarnbl UMUTALIXOHHOTO MOJIEIMPOBAHUS

Ucnonp3oBanne st VM yHuBepCcallbHbIX  aNTOPUTMHUYECKHUX  SI3BIKOB
[IPOrpaMMHUPOBAHUSA

Ncnonp3oBanue mig UM ciennanu3upoBaHHbIX S3bIKOB MOJIETIMPOBAHUS

Cozpanme u wucnonp3oBaHue i MM  mpo0GiieMHO-OPHEHTUPOBAHHBIX CHUCTEM
MO/IETUPOBAHUS

CoOBITHIHBIA METO MOJICTUPOBAHMS

[IponieccHblif METOI MOIETUPOBAHUS

Meroa ckaHUpOBaHUS AKTUBHOCTEN

Crnoxwubie quckpernsie cucteMsl (CLC). Pecypcsl, aeiictus u onepanuu B CLC
Heperynspusie coObitust B CLIC

OcHOBHBIC OHATHS B TIOJIOKeHUsI MmeToaa PJ1O

CocraB 1 ocHOBHBIE XapakTtepuctuku nakera CUMM P10

OneHky, HUCHOJb3yeMble HpPHU IMPOBEACHUHM HMUTALMOHHBIX SKCIIEPUMEHTOB CO
CTOXaCTUYECKUMH MOJIEISIMU

TpeboBaHust K OLIEHKaM, IIOJIY4EHHBIM B UTOr€ CTaTUCTUYECKON 0O0paboTKu
PE3yNbTAaTOB: HECMELIEHHOCTh, 3((EKTUBHOCTD, COCTOSITEIILHOCTh

Oproanyueckoe CBOMCTBO CTallMOHAPHBIX CIIy4alHbIX MIPOLECCOB

KoaddunuenT koppensunu Mexay ciydallHbIMU TEPEeMEHHBIMU

Kpurepnii cornacus [Inupcona

Kpurepnii cornacusa Koamoroposa

Kpurepuii cornacus CmupHoBa

Kpurepuii cornacust CTprofieHTa

Kpurepnii cornacus @umepa

Koppensuuonnsiit ananus. Ero congeprkanue, HazHaueHUe U 00J1aCTh IPUMEHEHUS
Perpeccuonnsiii ananus. Ero copeprxanue, Ha3Hau€HUE U 00J1aCTh IPUMEHEHUS

. Aucnepcuonnslii ananu3. Ero cogeprkanue, Ha3HaueHUe U 00J1aCTh IPUMEHEHUS.



Ipuioxenne 1

TemaTuveckuil IJIaH coepPKAHUA IUCHUILIMHBI «K KOMIIbIOTEpHBbIE TEXHOJIOTMH MHKEHEPHOT0 AHAJIN32)
M0 HANPABJIEHUIO MOATOTOBKHU
27.04.02 «YnpaBiieHHE KA4€CTBOM»
[Ipodunb noaAroTOBKH
Ynpasienue kauectBoM B nHaycrpuu 4.0

®opma 00yYeHHUs: 3209HASA
I'onx Haoopa: 2024/2025

(MarucTp)
Buabl yueOHoii padoThl, dopm
o < | BKJIIOYAsi CAMOCTOSITE/ILHYIO Buasbl camocrosiTe/IbHOH padoThI bl
Pasnei 5 % ? paboTy CTYIeHTOB, CTYIeHTOB arrect
3]
A z o & U TPYA0EMKOCTh B 4acax anuu
n/n o | T8 Ja
J | /C 6 CPC | KCP | IJIP | K.II. | PI'P | Pedepar | K/p | D | 3
1 Mopnesu cucTeM MaccoBOro

o0cry;kuBaHus. 3asBKU HA
oOciyX1BaHUe (TpaH3aKThbl) U
obciyxwuBatomiue anmnapatsl (OA).
PasnoBumgnoctumoneineir CMO.
JIMCUMIITUHBL 00CTy>KUBaHUS.
[Tpocreiimmii BXOAHOW NOTOK 1 +
3as1BOK U €r0 XapaKTEPUCTUKH.
DYHKIUS pacrpeieieHUsIBpEMEHN
O’KMJIaHUSI IPUXO0/1a 3asIBKU U
IJIOTHOCTD pacrpezesieHusl.
OyHKIUA pacnpeaeneHus
IIyaccona. Cpennee Bpems
0KMJIaHMSL.

Moaean CMO. XapakTepUCTHKA 1 +
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obcyxuBaHus. OyHKIUS
pacrpeiesieHusi BpeMEeH!
00CITyKHBaHUS
COOTBETCTBYIOIIAS IIJIOTHOCTD
pacnpenenenus. Cpennee Bpemst
obcimyxuBanus. [lokazaTenpHBIHI
3aKOH paclpeaeneHus: BpeMeH!
00CITyKHBaHUS.

Mopjesiu cucTeM MaccoOBOIr0
odcay:xkuBanus. [lokazarenn
KayecTBa 00CIIy)KMUBaHMSL.
BeposiTHOCTB MOTEpH 3asIBKH.
PacnpenencHueBeIMUnHBI
ouepenu. CpelHss BeTUYMHA
ouepeau. 3arpyska OA.
CoracoBanne HCTOYHUKA 3asBOK
C KaHAJIOM OOCITYKHBaHUSI:
CHHXPOHHOE HaCHHXPOHHOE.

Mogaesn cucTeM MaccoBOro
o0cay:xuBaHus. /[Ba ciydas
COTrJIaCOBaHUs MPOCTEUILIETO
IIyaCCOHOBCKOT'O UCTOYHHKA
3asiBOK C KaHAJIOM 00CITy>KUBaHHUS.
Orenka 3 heKTUBHOCTH
MHoOroka"aiasHoi CMO.
VYpasuenus Konmoroposa u
dbopmyna Dpnanra. Kpurepun
3¢ hekTHBHOCTUPAOOTHI
MHorokanainbHoit CMO.
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NmuTanuonHoe MoaeMpoOBaHue
(UM). ImuTanimoHHbIE MOJIENIH
KaK aJIfOPUTMHYECKHE
MOBEJICHYECKUE MOJICIIH.
Ocobennoctu u chepbl
MIPUMEHEHHUSI, TOCTOMHCTBA U
HEJ0CTaTKU UMUTAIIMOHHBIX
Mojener. MMutaimoHHbIi
SKCIIEPUMEHT, €r0 COJICPKAHUE U
pe3YIbTaTHI.

NmuranuonHoe
MojenupoBanue. OcHOBHbIE (a3bl
pasButus cpeacts M. Drambl
NM.AnpTepHaTiBHbBIC
METOJIOJIOTUYECKHUE MOIXO0IbI K
MIOCTPOECHUIO UMUTAIUOHHBIX
MOJ€EIEH: COOBITHHHEBIN,
CKaHMPOBAHHUE AKTHUBHOCTEH U
MPOLIECCHO-OPUEHTHUPOBAHHBIN.

HNMuTaniuoHHOE MOIeIUPOBAHUE.
[IpenmyiecrBa

W HEJOCTATKH MCIIOJIb30BAHUS IS
CO3JaHH UMUTAIIHOHHBIX
MOJIEJIEN: YHUBEPCATbHBIX SI3bIKOB
MPOTpaMMHUPOBAHUS;
CHEeHUaTN3UPOBAHHBIX I3bIKOB
MOJICIMPOBAHUS;, POOIEMHO-
OpPUEHTUPOBAHHBIX cuctemM M.
NmuTanimoHHOE MOIETUPOBAHUE
CMO. Cxema peanusanuu
coorTiiHoro meroga UM CMO.

HNmuTanuoHHoe MoeIMpOBaHue.
Meron «Pecypchi—neicTBUsI—
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onepamun» (PZ10). OcHOBHBIE
nosioxkeHus metona PJ1O. Pecypceel
CJIO’KHOM TUCKPETHOU CHUCTEMBI
(CAC): mocTosiHHBIE U BPEMEHHBIE.
HevictBuga B C/IC. Onepaunu B
CJIC.

HNmuranuonHoe
MojaeanpoBaHue. bazosas
CTPYKTYpa UHTEIUIEKTYaJIbHOMI
cuctembl Ha ocHoBe PJ1O-meToma.
[IpoayKuMOHHBIM UMUATATOP.
Monenuposanue B cpeae PJ1O.
OCHOBHBIE OHATHUSI: MOJIEIIb,
IIPOrOH, MPOEKT, OOBEKT.
NHurerpuposannas cpena
mozenupoBanus PJ1O.

10

Oo0padoTka u aHaIU3
pPe3yJIbTaTOB KOMIILIOTEPHOIO
MoJeJupoBaHus. MeTob
CTaTUCTHYECKOW OIIEHKU TIEPBOTO
Y BTOPOT'O IIEHTPAIbHBIX
MOMEHTOB CIy4ailHON BEJIMYUHBI.
TpeboBanus K olleHKaM,
MOJTyYCHHBIM B PE3yJbTaTe
CTaTUCTHUYECKON 00pabOTKU
JaHHBIX MOJICTUPOBAHMS:
HECMEUICHHOCTh, 3 (EKTUBHOCTh
U COCTOSITENIBHOCTb.

11

Oo0padoTka u aHaIU3
Pe3yJbTaTOB KOMIILITEPHOTO

MojaeupoBanus. CTaTUCTHUECKUE
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MeTObI 00pabOTKU. IProgudecKoe
CBOMCTBO XapaKTEPUCTUK

CTAallMOHAPHBIX CIy4alHBIX
IIPOLIECCOB.

12

Oo0padoTka 1 aHaIU3
pe3yJ1bTaTOB KOMIIbIOTEPHOI0
MO/ EeJIMPOBAHUA. 3341 110
MIPOBEPKE CTATUCTUUECKUX
runore3. Kpurepuu cornacus
Komnmoroposa, ITupcona,
CmupHoOBa,

CreronenTa u Guuiepa.

13

AHAJIM3 ¥ HHTEPIpeTANUA
pe3yabTaTOB KOMIILIOTEPHOI0
MO/IeJIMPOBAHMNA.
Koppensuunonnslii ananus
Pe3yIbTaTOBMOIETIUPOBAHMS.
Perpeccuonnsiii ananus.
JucnepcuonHsii ananusz. Coepbl
IIPUMEHEHHUS Pa3JINYHBIX BUJIOB
aHann3a pe3yabTaToB
KOMIIBIOTEPHOI'O MOJEIUPOBAHMSL.

14

IIpakTnyeckoe 3ansaTue Nel
Omneparuu HaJ MaTPUIIAMHU.
CrnosxeHue, yMHOKEHUE,
TpaHcrnoHupoBaHue. Haxoxenue
ONPEACIUTENCHPA3TIOKEHUEM
Jlanmaca, a TakKe IO IIpaBUILy
Capproca (ans matpui 3-ro
nopsiaka). CBoiicTBa
ONPEACIIUTENEH.
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15

IIpakTuyeckoe 3ansiTue Ne2
MuHops! nanredpanyeckue
JOTIOJIHEHUS OIIPEeIINTENCH.
Haxoxnenne npucoeiuHEeHHON 1
oOpaTtHoit

MaTpuLl.

16

IpakTnyeckoe 3ansitue Ne3
[Tonyuyenue Monenu TMHEUHOU
MHOT'OMEpPHOM CHCTEMBI B
MIEPEMEHHBIXCOCTOSIHUS U3

Qg QepeHInaIbHOr0 YpaBHEHUS
N-ro nopsika.

17

IIpakTuyeckoe 3ansitue Ned
BekTops!l 1 BEKTOpHBIE

npocrtpancTBa. CkansipHOe

(BHYTpeHHEE)
MIPOU3BEACHUE BEKTOPOB.

OpToroHanbHbIE BEKTOPHI.
BekTopHoe (BHEIIHEE)
IIPOU3BEICHUEBEKTOPOB.
Hepasencrsa. JIunelinas
HE3aBUCHMOCTb BEKTOPOB.
BeIpoxieHHBIE

MaTpulbl. JleexT u panr maTpuil.

18

IIpakTHyeckoe 3ansaTHE NeS
XapakTepUCTUYECKUE YNCIA U
BekTopbl. opmyna boxepa.
Pemenne xapakTepucTH4ECKOro
YpaBHEHHUS U HAXOXKJIEHUE
COOCTBEHHBIX 3HAUCHHUI MaTPHUIIBI
00BEKTA.
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19

IIpakTuyeckoe 3ansaTue Ne6
Haxoxnenue
XapaKTePUCTHUCCKUX YHCEN U3
ycnosust |ANE-A|=0.Haxoxenue
MO/IaJIbHOM MaTpPHUIIBI.

Jnaronanu3anus KBaJpaTHOU
MaTpHIIbL.

20

IIpakTHyeckoe 3anaTHE N7
Omnpenenenue

yIPaBISIEMOCTH U
HAOJI0AaeMOCTH CHCTEMBI 2-TO
TOPsIKA.

21

IIpakTHyeckoe 3ansaTHEe Ne§
Pemenue 3aa4 Ha corjacoBaHue
ncrouHuka 3asBok CMO ¢
KaHaJIOMOOCITy>KUBaHHUS.

22

IIpakTnueckoe 3ansaTne Ne9
Iloka3arenu KadyecTBa
o0CITyKMBaHUSI MHOTOKaHAIbHOM
CMO. Pemennesamay Ha
npuMeHeHne GopMyIbl DpiiaHra.

(DOPM(I ammecmauuu

Bcero yacoB 1o JMCHUILIMHE B
TMEPBOM CEMECTPEC

144

128




