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AHHOTaNIMA

HucuummuHa «MoJenupoBaHHe CHCTEM» BXOJUT B OOpa30BaTEIBHYIO IMPOTPaMMy
BBICIIETO ~ O0Opa3oBaHWs 110  HAMpaBICHUIO  MOATOTOBKHM/  crnenuanbHoctn — 12.03.04
«buOTEXHUYECKUE CHCTEeMBbl UM  TEXHOJOTMW»  HampaBlieHHOCTH «buorexnuueckue u
MEUITMHCKHUE anmnaparbl ¥ CUCTEMBI». JluciuminHa peanusyercs kapeapon «Ne24y.

JlucuuminHa HarelneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIIETYIOIINX KOMITETSHIHH:

VYK-1 «Cnoco0GeH oCyIIECTBIATh MOWCK, KPUTHUYECCKUN aHAIM3 M CHHTE3 WH(OpPMAIIHH,
MPUMEHSATb CUCTEMHBIN TTOAXO0/ JIJISl PEIICHUsI TIOCTABICHHBIX 3a/1a4»

VYK-2 «CnocobeH ompenensaTh Kpyr 3aiad B paMKaxX ITOCTaBJICHHOW 1M W BBIOMpaTh
ONTUMAJTIFHBIC CIIOCOOBI MX PEIICHUs, UCXOS U3 JEHCTBYIOIIUX MPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTPaHUUYCHUI»

[IK-1 «Cnocob6HOCTh K (OPMHPOBAHMIO TEXHHUYECKUMX TpeOOBaHUM W 3aJaHUil Ha
MPOEKTUPOBAHKUE U KOHCTPYUPOBAHHE OMOTEXHUYECKUX CUCTEM U METUIIMHCKUX U3ICTHID)

[1IK-2 «CrmocoOHOCTh K MOJAETHPOBAHUIO DIIEMEHTOB M IPOIECCOB OMOJOTHYECKUX M
OMOTEXHHYECKUX CHCTEM, HX HCCIeJOBaHHI0 Ha 0a3e mpodeccHOHANbHBIX MAaKeTOB
ABTOMATU3UPOBAHHOTO MPOCKTUPOBAHHUS U CAMOCTOATENIBHO pa3paOOTaHHBIX MPOrPAMMHBIX
MPOIYKTOB»

[1IK-3 «Crnoco0HOCTh K aHamu3y, pacdyery, MPOSKTUPOBAHHIO M KOHCTPYHMPOBAHHIO B
COOTBETCTBUM C TEXHUYECKHUM 3a/laHMEM THIIOBBIX CHCTEM, MPUOOPOB, JeTajel u Y3JOB
MEIUIIMHCKUX M3ACIUA U OMOTEXHMUYECKHMX CHUCTEM Ha CXEMOTEXHHYECKOM M 3JIEMEHTHOM
YPOBHSIX, B TOM YHUCJIE C UCTIOIB30Ba»

CopepxaHue TUCIUTUITMHBI OXBATHIBACT KPYT BOIPOCOB, CBSI3aHHBIX C U3YYCHHEM 0a30BBIX
MOHITHUM, MpeAMeTa, METOJOB W MPHUHIIMIIOB MOJAEIUPOBAHUS, BUJOB MOJCIUPOBAHUS U
OCHOBHBIX TTOXOJIOB K TOCTPOEHUIO MATEMATHUYECKUX ¥ KOMIBIOTEPHBIX MOJICIICH.

[IpenogaBanre AWCHMILIUHBI TpeayCMaTpPUBAeT Cieayromue ¢GOopMbl OpraHU3AlUU
ydaeOHOro mporecca: JeKIuu, JabopaTopHble pabOThI, KypCOBOE IPOCKTHPOBAHHE,
camocrosiTenbHass ~ pabota  CTyIOeHTa,  KOHCymbTanmuu.  [IporpaMmoil  AMCHUTIIMHBI
MPEAYCMOTPEHBI  CIEAYIOMIUE BHJABI  KOHTPOJS: TEKYHMHA  KOHTPOJb  YCIIEBA€MOCTH,
MpoMeXKyTouHas aTTectanus B popme nuddepeHpoBaHHOTO 3a4yeTa.

[IporpamMMoll AMCHUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIIME BUIBI KOHTPOJIS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAsI aTTecTaus B opme AudhepeHIInpOBAHHOTO 3a4eTa.

OO0mast TpyA0eMKOCTh OCBOSHUS JWCIMILIUHBI COCTaBIsAeT 3 3adeTHBIX eawHmibl, 108
4acoB.

S3bIK 00yueHus 0 JUCHMIIUHE KPYCCKUH »



1. IlepeudeHb MIaHUPYEMBIX PE3YIHTATOB OOYUYEHHUS 11O AUCLIUIIIIMHE

1.1. Tlenu npenogaBaHusi JUCIUTUTMHBI

llenpto mnpenojgaBaHusi IUCUUIUIMHBI SIBJISIETCS IOATOTOBKA CTYJIEHTOB B 00JIacTH
WCCIICIOBAHMSI W TPOSKTUPOBAHMS CIIOKHBIX MeIuKo-Ouonorundeckux cuctem (MBC) wu
IIPOLIECCOB B HUX Ha OCHOBE METOJIOB MAaTEMAaTUYECKOT0 U KOMIIBIOTEPHOTO MOJICIIMPOBAHHUS.

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTEeNIbHOI MpOrpaMMbl BhICIIEr0 00pazoBaHus (Hanee —
OI1 BO).

1.3. IlepeueHb IIIAHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO AUCLUHUIIIMHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbraTe u3yueHUs AMCHUUILIMHBI OOYYAIOUIUICS NOJDKEH 00JanaTh CIEAYIOUUMU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAWKATOPHI MX JOCTHXKEHUS TPUBEICHBI B

Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMN U HHINKATOPOB MX JOCTHIKEHHS

Kareropus (rpynna) | Kox u HaumenoBanue | Koa m HauMeHOBaHME MHIUMKATOPA JOCTUKEHUS
KOMIIETEHIIMH KOMIIETEHIINH KOMIIETEHIIUU
VYK-1 Cnocoben
OCYILECTBJISATh MOUCK,
KPUTHYECKHUI aHAIN3
YU CUHTE3 VYK-1.3.1 3HaTh KaK NPOBOAUTH aHAJIU3 3a/1a4,
YHuBepcanbHbIC
uH(popMaluuy, BbIJIEJIsIS €€ 0a30BbIE COCTABIIAIOIINE,
KOMIIETEHIIUH
HIPUMEHSTh OCYILECTBIICHUE JEKOMIO3HUIINHU 3a1a4H.
CUCTEMHBIN ITOIXO
JUIs peLIeHus
IIOCTaBJICHHBIX 3aja4
VYK-2.3.1 3HaTh (HopMyIHPOBKY IPOOIEMBI,
YK-2 Cnocoben pelieHnue KOTOpOH HAPSIMYIO CBS3AHO C
ONPENEINATH KpyT JOCTUKEHUEM LIETH MPOEKTA.
3a/1a4 B pamMKax VYK-2.V.1 ymeTh NpoeKTUpOBaTh pPelICHUE
MIOCTABJIEHHOW IIEJIM U | KOHKPETHOH 3a/1aui MPOeKTa, BEIOUpas
BBIOMPATH ONTUMAJTBHBINA CIIOCO0 €€ PEeIIeHHs], HCXOS U3
YHuBepcainbHble ONTUMAJIbHBIE JENCTBYIOIIMX NPAaBOBBIX HOPM U HMEIOIIUXCS
KOMIIETEHIIUU CIOCOOBI UX PEIlIEHUs], | peCypCOB U OTPaHUYEHUH.
UCX0nd U3 VYK-2.V.2 ymeTs pemiatb KOHKPETHBIE 33/1a4H
JENCTBYIOINX MIPOEKTA 3asiBJICHHOT0 Ka4ecTBa U 3a
IIPaBOBBIX HOPM, YCTaHOBJIEHHOE BpPEMs
umeromxcs pecypcoB | YK-2.B.1 Bnagetrs HaBbIKaMu TyOIMYHO
Y OTPAaHUYEHUI MIPENCTABIATh PE3YNbTAThI PEIICHUS
KOHKPETHOM 3a/1a4¥ IPOEKTa
[TK-1.3.1 3HaTh TpeOoBaHUs K MapaMeTpam
[TK-1 CnocobHOCTH K P p pam,
NpenbsBisieMble K pa3padaThiBaeMbIM
(bopMHpOBaHUIO
OMOTEXHUYECKUM CUCTEMaM U MEJUIIMHCKUX
TEXHIHCCIHX W3JIETHUSIM C YUETOM XapaKTePUCTUK
TpeOOBaHUH U A Y1 P P
. OMOJIOTNYECKUX 0OBEKTOB, U3BECTHBIX
3aJlaHuM Ha
[TpodeccuonanbHble 9KCIIEPUMEHTAJILHBIX H TEOPETUUECKUX
IIPOEKTUPOBAHUE U
KOMIIETEHIIUH pE3yJIbTaTOB
KOHCTPYHpPOBaHUE
[IK-1.Y.1 ymeTs onpenensth, KOPPEKTUPOBATH
OMOTEeXHUUYECKUX
CHCTEM I 1 000CHOBBIBATh TEXHUYECKOE 3a/laHUE B YACTH
IIPOEKTHO-KOHCTPYKTOPCKUX XapaKTEPUCTUK
MEAMIMHCKUX p PYKTOP pakrep
Hanemii OJIOKOB U Y3JI0B OMOTEXHHUYECKUX CUCTEM U
MEIULUHCKUX U3JeIuil
[Tpodeccuonanpusie | [TK-2 Cnocobnocts k| I[1K-2.3.1 3HaTh NpUHIMIBI pa3pabOTKU




KOMIICTCHIINN

MOJICTTUPOBAHUIO
JJIEMEHTOB U
MIPOLIECCOB
OMOJOrHYECKUX U
OMOTEXHUYECKUX
CHCTEM, X
HCCIICIOBAHHUIO HA
baze
npodeccHoHATBHBIX
[TaKETOB
ABTOMATHU3UPOBAHHOTO
MIPOCKTUPOBAHUS U
CaMOCTOSTEIIHLHO
pa3paboTaHHBIX
MIPOrPaMMHBIX
POJYKTOB

QITOPUTMOB U PEATH3AINI0 MATEMAaTHUECKUX U
KOMITBIOTEPHBIX MOJIENIEH 3JIEMEHTOB U
MPOIIECCOB OMOJIOTHYECKUX U OMOTEXHUYECKHIX
CHCTEM

[1K-2.VY.1 ymeTs pa3zpabaTsIBaTh,
peaTn30BBIBATh U IPHUMEHSTH B
npoeCcCHOHATEHON IEATENIEHOCTH Pa3IMuHbIC
YHCIIEHHBIE METO/IbI, B TOM YHCIIC
peann30BaHHbIE B TOTOBBIX OMOIIMOTEKAX MPH
peLIeHNH 3a/1a4 IPOSKTHPOBAHUS
OMOTEeXHUYECKUX CUCTEM

[TpodeccuonanbHble
KOMITETEeHIIUH

IIK-3 CrnocobHOCTE K
aHaJIN3y, pacyery,
MIPOSKTHPOBAHHIO U
KOHCTPYHPOBAHUIO B
COOTBETCTBUU C
TEXHUYECKUM
3a7jaHUEM THIIOBBIX
cucTeM, IpuoOpoB,
JleTaneu u y3JioB
MEIUIMHCKUX
A3eTINH 1
OMOTEXHHYECKUX
CHCTEM Ha
CXEMOTEXHUUYECKOM U
9JICMEHTHOM YPOBHSIX,
B TOM YHCIIE C
HCIIOIL30Ba

[1K-3.3.1 3HaTh NPUHIMIIBI pa3pabOTOK
(YHKIIMOHATBHBIX U CTPYKTYPHBIX CXEM
MEAMIMHCKHUX U3JENUNA U OUOTEXHUYECKUX
CHUCTEM, olnpezesieHus: (PU3NUECKUX MPUHIUIIOB
JEHCTBUS YCTPONCTB B COOTBETCTBHHU C
TEXHUUYECKUMHU TPEOOBaAHUSIMU C
UCIIOJIb30BaHUEM TEOPETUUYECKUX METOAOB U
IPOrPaMMHBIX CP

I1K-3.VY.1 ymers pa3pabarbiBaTh MPOEKTHO-
KOHCTPYKTOPCKYIO U TEXHUYECKYIO
JOKYMEHTAIMIO Ha BCEX ATAIax )KM3HEHHOIO
LMKJIa MEIULIMHCKUX U3JEeNUN U
OMOTEXHUUECKUX CUCTEM, Y3JIOB U JIeTajel B
COOTBETCTBUU C TPEOOBAHUSMHU TEXHUYECKOTO
3a/laHus, CTaHIapTOB KayeCTBa, HAJIE)KHOCTH,
Oe3on

— «Marematukay;

2. Mecro nuctutuinHbEL B cTpykType OI1
JucuunnnHa MoxXeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUU CIEAYIOIUX AUCIUIUINH:

— «Hudopmartukay;

— «MHpopMannoHHbBIE TEXHOJIOTHNY;

— «OCHOBBI KOMITBIOTEPHOTO MPOEKTUPOBAHUS METUIIUHCKUX YJIEKTPOHHBIX CUCTEM ),

— «TexHnueckue METOIBI JUATHOCTHUYECKUX MUCCIEI0BAHUN U 1eUeOHbBIX BO3IEHCTBUI».
3HaHUsA, TOJYYEHHBbIE NPU HM3YUYEHUHM MaTepualia JIaHHOW JUCUMUIUIMHBI, MMEIT Kak

CaMOCTOSITENIbHOE 3HAUYCHHE, TaK M MOTYT MCIIOIh30BAThCS MPU N3YYECHUHN APYTHX TUCITUTIINH:

— «lIpoekTupoBanre OMOTEXHUYECKUX CUCTEM,

— «ABToMartuzanus 00paboTKi OMOMETUITMHCKON HH(DOpMaIUmy,

— «Opranu3zanus Hay4HbIX UCCIEA0BAHUI U TUIAHUPOBAHUE TEXHUYECKOTO HKCIIEPUMEHTAY,

— «YmpaBieHue KaueCTBOM MEIULIMHCKON ITOMOII».

3. O0BeM U TpyIOEMKOCTb TUCITUTLIHHBI




Jlanubie 00 oOmieM oO0beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTISIBHBIX BHIOB y4eOHOM
paboTHI 1O TUCHUIUTHHE (M pactpele]ICHHe dTOW TPYJOEMKOCTH 10 CEMECTpaMm) MPeICTaBICHBI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYLOEMKOCTh TUCIUIIITMHbI

TpynoemMKkocTs 1o
Bun yuebnoit pabotsl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKocmp oucCyunIuHbl, 6/ 216 6/ 216
3E/ (uac)
U3 Hux yacoe npakmuyeckoii H0020moeKu 30 30
AyoumopHnule 3auamus, BCETO 4ac. 85 85
B TOM YHCIIE:
nexiuu (JI), (dac) 34 34
npakTudeckue/cemunapckue 3anatus (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 34 34
KypcoBoii mpoekT (padota) (KII, KP), (gac) 17 17
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 95 95
Buo npomesxxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
JK3.**)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJIO0EMKOCTH JUCIUILTHHBI MO pa3esiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIINHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILITUHBL, UX TPYAOEMKOCTh

Paznensl, TEMBI TUCIUITIIMHBI Jlexwm | 113 (C3)| - JIP KII CPC
’ (dac) (dac) (qac) (dac) (gac)
Cemectp 7

Pazmen 1. OOmme TPUHIUIBI U METObI
MaTEeMaTUYeCKOro MOJEITUPOBAHMS

Tema 1.1. MoaenupoBaHHe KaKk METO
HAy4YHOTO IT03HAHHUS 4 4 16

Tema 1.2. MaTremMaTnueckass MOJeIIb Kak
CPENCTBO ISl UCCIIEIOBAHUS CUCTEMBbI

Paznen 2. DKCnepUMEHTaIbHO-CTATUCTUYECKO®

MOJEITUPOBAHHUE Tewma 2.1. OcHOBHBIE TOHSATHS
U OTIpeIeTICHUS 4 4 16
Tema 2.2. Annpokcumarius

SKCIICPUMCHTAJIBHBIX TaHHBIX anre6p AN4YCCKUMH
MOJCIAMMU.




Pazmen 3. MopgenupoBaHue Ha  OCHOBE
nuddepeHIaTbHBIX YpaBHEHUH

Tewma 3.1.I1ocTpoenue moaenei

Tema 3.2. MeToab! UCclieJOBaHUS MOIEIeH

Pazmen 4. MogenupoBanue — ClydalHBIX
COOBITHI U IIPOLIECCOB

Pa3nen 5. KommerorepHoe MoenupoBaHue
Tema 5.1.0cHOBHBIE GYHKIIMHM KOMIIBIOTEPA TIPH
MOJIEJIUPOBAHUH CUCTEM. 4 17

Tema 5.2. Drarnsl KOMIIBIOTEPHOTO
MOJIEJTMPOBAHUS

Pazmen 6. MMuTalMOHHOE MOJICIUPOBAHUE
Tema 6.1. CymIHOCTb, OCHOBHBIE TIOHATHUS U
OIIpEICIICHUS

Tema 6.2. [IpoBenenue MaITUHHBIX
AKCIEPUMEHTOB C MOJICIIBIO U aHAIIU3 PEe3yJIbTaTOB
MOJICTTUPOBAHUS

Tema 6.3. MoaenupoBanue WH(GOPMAIIMOHHBIX
IPOIIECCOB U CHCTEM

14 18 13

BeinosHeHHEe KypcoBoii paboThI 17

Hroro B cemectpe: 34 34 17 95

Hroro 34 0 34 17 95

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIuIE 4.

Ta6muma 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO UK

Howmep paznena Ha3zBanue u conepxaHue pa3esioB U TeM JIEKIIMOHHBIX 3aHITUI
1 Pazaen 1. OOmye NpUHLKIBI U METOABl MaT€MaTUYECKOTO
MOJICJINPOBAHUS

Tema 1.1. MogenupoBaHre KaKk METOJI HAYYHOT'O ITO3HAHUS
Ienun u 3anayn IUCUMILIMHBL. MOIEIMPOBAHUE KaK METOL
Hay4yHOTo 1o3HaHus. OCHOBHBIE NMOHATHUS TEOPUU
MojenupoBaHus cucteM. Kimaccugukaryst BUoB
MojienpoBanus. MnenTudukanuys, olleHKa cJI0)KHOCTH U
OpraHu3aluu MOAEIUPYEMON CUCTEMBI. MOJIeIb UCCIIENYEMOTO
00BeKTa, OTpakarolasi B MaTeMaTUYeCcKoi popme BakHeHIIHe
€ro CBOMCTBA - 3aKOHBI, KOTOPBIM OH ITOJYUHSETCS, CBA3H,
MIPUCYIIUE COCTABIIAIOLIMM €ro 4acTsaM, U T. 1. Mcrnons3oBanue
MOJICJINPOBAHUS IIPU UCCIIEI0BAHUH U NTPOEKTUpOBaHUU PO
cucreM. Bri6op (mn pazpaboTka) BEIYUCIUTENFHOTO aJITOPUTMA
JUISL pealii3aliii MOJIeu Ha Komnerotepe. Onncanue
MaTEMaTUYECKON MOJENIN. JTallbl MATEMaTHUECKOIO
MozenrpoBaHusa. OCHOBHBIE IOJIXO/IBI K ITOCTPOEHUIO
MaTeMaTU4YeCKUX MOJEIIEeH

Tema 1.2. MaTematndeckass MOAENb KaK CPEACTBO IS
UCCJIEIOBAHNS CUCTEMBI

Knaccudukanum Mmozeneit B 3aBUCHMOCTH OT anmapara
MOJICIIMPOBAHMS U CBOWCTB. OOIINI aNrOpUTM MOAETHPOBAHUS:
IIOCTaHOBKA 33J1a4M, COCTABICHUE COACPKATEIBHOM,




KOHIIETITyaTbHON Moesei, hopManu3aius 1 alrOpUTMHU3AIHIS
IpOLECCOB (PYHKIIMOHUPOBAHUS MOJICIIUPYEMON CUCTEMBI,
BBIOOp KJ1acca, pacyeT napaMeTpOB MOJENH, JIMHEApU3aLus 1
ontumuszanus ee crpykrypsl. Unentudukamnus monenu. Ionstue
aZieKBaTHOCTU MoJieiu. OLieHKa YyBCTBUTEIbHOCTU MOJIEIH
(4yBCTBUTENILHOCTh K U3MEHEHUSAM BXO/IHBIX 1aPaMETPOB).
Hcnonp30BaHue MOJENH KAK CPEACTBA U HCCICIOBAHUS
MOJIEJINPYEMOI CUCTEMBI (BBIYUCIUTEIbHBIN S3KCIIEPUMEHT).
IIpouenypa NpuHATHS pEeLIEHUN 110 pe3ybTaTaM
MozenanpoBanus. [Ipumepsl HCIOIB30BaHUSA METOAA
MaTE€MaTH4YeCKOr0 MOJAEIUPOBAHUS B IPOCKTUPOBAHUU
PalMO3IEKTPOHHBIX MEIMKO-OMOIOIHYECKHX CHCTEM.

Paznen 2. OKCIepUMEHTAIBHO-CTaTUCTUYECKOE]
MOJIEJIUPOBAaHUE

Tema 2.1. OcHOBHBIE IOHATHUSA U ONIPEAEICHUS.

OcHOBHBIE IOHATHSA U onpeesneHus. O0acTH MPUMEHEHHs

Tema 2.2. Anmpokcumaiusi SKCIHEPUMEHTAJIBHBIX JaHHBIX|
anreOpanyecKUMU MOJICIISIMHU.

IIpyHIMI «4epHOro AmuKa». PerpeccuoHHBId aHAIN3,
ITotmHOMMaNBHBIE MOZENN. AJNTOpUTM CHHTE3a Moxeineil. Pacyer
KOO(QQHUIMEHTOB, ONTUMH3AIMA CTPYKTYPBl MOZIETH. Matpuia
qucnepcuii-koBapuauuid. CTaTUCTUYECKUE OLICHKH  MOJCIIEH!
uHPOPMATUBHOCT, Rz-oreHka, amexBaTHOCTh. OIEHKa OMIMOKY]
IIPOTHO3UPOBaHUA.  3aBUCHUMOCTb  CBOMCTB ~ MOJENEH 0T
OpraHM3aluy OKCIEPUMEHTAIBHBIX JaHHBIX W PEe3yJbTaTOB
HaOro1eHuil. AKTUBHBINA U MTACCUBHBIN SKCIIEPUMEHTBI. DJIEMEHTB]
METOJOJOTUA MAaTeMaTH4eCKOro IUIAHUPOBAHUS DKCIIEPUMEHTA
[naner Tuma 2% u  cBoiicTBA MONMHOMHATBHEIX —Mojeneii
MOCTPOCHHBIX O ATUM IaHaM. J[poOHble (akTOpHBIEC IUIAHBI,
OproroHanbHble, poTaTabenbHble U KBa3u-D-onTuManbHble MI1aHb]
2-TO TIOpsi/IKa, CBOMCTBA MOJIENIEeH, TOCTPOCHHBIX 10 3TUM IUTaHAM,
IInanupoBaHue B CHMIUIEKCHOM cHCTeMe KoopauHar. Mozeny
THMA «COCTaB-CBOMCTBO». METOJbI MCCIIEIOBAHUS MHOTOMEPHBIX
NOJMHOMHMANBHBIX ~ Mozened. ['paduyeckoe  mpeacraBieHue
pE3yJbTaTOB MOJEINPOBAHMS B BHUJAE JHMHUI pPaBHOTO YpPOBHS,
KadecTBeHHBII ~ aH&IW3  MOJIMHOMMAIBHBIX  MOJENEH IO
COYETaHUsIM BEJIMYMH M 3HaKOB K03(ppuimeHTos.

Paznen 3. MonenupoBaHue Ha ocHOBE AU depeHInaIbHbIX
ypaBHEHUU

Tema 3.1.IlocTtpoenue Mmozeneit

[TocTanoBka 3amau. Kmaccudukamus mozeneir. Mogenu ¢
COCPEIOTOYEHHBIMU TapaMeTpaMu. AJITOPUTM CHUHTE3a MOJEIIH.
IIpumepsl moctpoeHust mojeneil. Moaenn ¢ pacrpenesieHHbBIMY
napamerpamu. JuddepeHnnansupie ypaBHEHHS B  YaCTHBIX
MPOU3BOAHBIX. Mo C YacTHBIMH TPOU3BOJHBIMU TE€PBOTO
nopsiaka. [lpumep cuHTe3a MoJenu mepeHoca BEUIECTBA WU
SHEPTUM B OpraHuzMe. Mojaenu ¢ 4YacTHBIMH TIPOW3BOJIHBIMU
BTOporo mopsnka. [lpumep cuHTe3a Moaenu Audy3uu WM
Ipoliecca pacIpoOCTPaHEHHUs TEIIa B OpraHu3Me.

Tema 3.2. MeTo1bI HiCClIEIOBaHUS MOJIENEH

Metonpl aHATUTUYECKOIO pELIEHUs, HMX HEIOCTaTKH H
OTpaHHYEHUs B 3a7]auax MOJIEIHPOBAHUS MEINKO-OMOIOrMYECKUX




IIPOLECCOB U CHCTEM. UYMCIIEHHbIE METOJbl HCCIIEIOBaHMs
Mozenel: Meron Oinepa-Komm, MoauduIMpoBaHHBI METO/]
Oitnepa, ™eroxa Pynre-Kyra. VYcToMuMBOCTH  BBIYMCIICHUIA
Peanuzanus metonoB Ha kommbrorepe. [Ipumepsl mccnenoBaHus
paHee CHHTE3MPOBAHHBIX Mojeneld mnepeHoca u aupdy3um.
KauecTBeHHBIE METOABI HMCCIEIOBAHUS MOJEIEH TMHAMHYECKHX
cucreM. dazoBas MIOCKOCTh, (a30BbIE TPACKTOPHUU, HU3OKIMHBL
[Toctpoenue ¢azoBoro moprpera. Y CTOWYMBOCTh U THUIIBI OCOOBIX
TOYEK: YCTOMYMBBIM M HEYCTOMYMBBIM y3/bl, CEIJIO0, LEHTD,
(hOKYCBI.

Pasgen 4. MopnenupoBanue CiydailHBIX COOBITHH |
IIPOLIECCOB

OGmactu npumenenus wozeneid. IlocraHoBka 3amad.
CnyuvaiiHple BEIMYMHBI KaK OOBEKT MOJENUpOBaHUSA. MeTo/y
Monte-Kapio, OCHOBHBIE HaIpaBICHUS €ro HMCIOJIb30BaHUS.
[Tonydyenue ciydyallHBIX BEIMYMH: TaOIMYHBIM  CIIOCOOOM,
MOCPEACTBOM T'€HEPATOPOB Ciy4YalHbIX yucell. lIceBmocnydailHble
gyuciaa. MogenupoBaHue CIy4yaiHbBIX 4YHCENl C  3aJaHHBIMH
3akoHaMu pactpeneneHus. [Ipumepsl. CiyuyaliHblil Ipolecc Kak
00BEKT MOJIeIMpOBaHUs. MapKOBCKUE MPOLECCH C HEMPEPhIBHBIM|
BpPEMEHEM U JHCKPETHBIMH COCTOSHUSAMU. [1oTOK cOOBITHII U ero
OCHOBHBIE XapaKTEPUCTHUKHU. VYpaBHeHUS Koamoroposa.
@uHaNbHBIE BEPOATHOCTU COCTOAHMM. [IprMepbl MonenupoBaHusl.
DJeMeHTBl TEOPUM MAacCOBOI0 OOCIyKUBaHUS. MojeaupoBaHue
CHCTEM MacCOBOTO OOCIyXHBaHHsA 0€3 odepeneil u ¢ odepesiMu.
®opmynsl Opaanra. [Ipumepsl MoaenTMpOBaHus HA OCHOBE TEOPUY]
MaccoBOI0 00CTYKUBaHUS

Pazpen 5. KomnbroTepHoe MoieIupOBaHue
Tema 5.1.0cHOBHBIE (QYHKIIMU KOMIIBIOTEPA MTPU
MOJICJIMPOBAHUU CUCTEM.
KommnbrorepHoe MoienpoBane Kak OCHOBA MTPEICTABICHUS
3HaHui B OBM (mocTtpoenus paznuuHbix 0a3 3HaHMit). Co3naHue
0aHKOB MOjIeJIel, METO/I0B U MPOTPAMMHBIX CHCTEM,
MO3BOJISIFOIINUX COOMPAThH
HOBBIE MOJIEN U3 Mojielne 0anka. KommnberotepHoe
MOJIETTMPOBAHKME U BHIYUCIHTEIbHBIN KCIIEPUMEHT (IIEpEeX0/1 OT
WCCJICIOBAHUS JIMHEHHBIX MAaTEMAaTHYECKUX MOJICNIEH CUCTEM K
MCCJIEIOBAHUIO CIIOKHBIX U HETMHEHHBIX MATEMAaTUUYECKUX
MO/ICIIEH CHCTEM).
Tema 5.2. Dtamnbl KOMIBIOTEPHOT'O MOJECIUPOBAHUS.
1. [TocTtanoBka 3agaun: GopMyIHpPOBKA 3a7a4H, ONIPEACIICHNE
e ¥ IPUOPUTETOB MOJIEIIUPOBAHHUS, COOP HHPOPMAIIHH O
cucreMe, 00bEKTe MOJISTUPOBAHMS, ONMUCAHUE JAHHBIX (UX
CTPYKTYpBI, Maria3oHa, UICTOYHUKA U T.1.). 2. [IpeamonenbHbIit
aHaJIM3: aHAJIU3 CYIIECTBYIONIUX aHAJIOTOB U MOJCUCTEM, aHAIN3
TEXHUUYECKUX CpeAcTB MojenupoBanus (IBM, nepudepus),
aHaJu3 MPOTPAMMHOTO 00eCTIeUeHUs (SI3BIKU
MpOrpaMMHUPOBaHUSs, TAKEThI MPUKIAJHBIX TPOTPAMM,
MHCTPYMEHTAJIbHBIE CPEJIbl), aHAIN3 MAaTEMaTHYECKOTO
obecrnieueHus (MOJIEH, METO/IbI, aITOPUTMBI). 3. AHANH3 337291
(Mozenm): pa3paboTKa CTPYKTYp AaHHBIX, pa3paboTKa BXOTHBIX
Y BBIXOJIHBIX crieruduKanuii, opm npeacTaBieHus: JaHHBIX,




IIPOEKTUPOBAHUE CTPYKTYPBI U COCTaBa MOAENH (TIOAMOJIENEN).
4. UccaenoBaHue MOIEIU.

BHIOOp METOJIOB MCCIIEIOBAHMUS TIOAMOJETCH, BEIOOp, ajanTaus
WK pa3paboTKa aJropuTMOB, UX IICEBJOKO0B, COOpKa MOJEIH B
LEJIOM U3 MTOIMO/IeINeH, HACHTU(UKAIS MOJIEIH, €CIIH B TOM
€CTh HEOOX0IMMOCTh, (POPMYJIMPOBKA UCIIOJIb3YEMBIX KPUTEPUEB
aJIeKBaTHOCTH, YCTOMUMBOCTH U YyBCTBUTEILHOCTU MOJIENH. .
[TporpamMupoBanue (IPOEKTUPOBAHKE IPOTrPAMMBI): BBIOOD
METO/1a TECTUPOBAHUSI U TECTOB (KOHTPOJIbHBIX IPUMEPOB);
KOJIMPOBaHUE Ha SI3bIKE [IPOrpaMMUPOBAHUS (HaMCaHUE
KOMaHJ1); KOMMEHTUPOBaHUE IporpaMmel. 6. TecTupoBaHue u
OTJaJIKa: CHHTaKCUYECKas OTJa/lKa; CEMaHTUYECKas OTIalKa
(oTnagKa JOrM4ECKON CTPYKTYphI); TECTOBBIE pACUEThl, AHATIU3
pe3ysIbTaTOB TECTUPOBAHUS; ONITUMM3ALINS IPOTPAMMBL. 7.
OrneHka MOJIEIMPOBAHUS: OLIEHKA CPEICTB MOJIETTUPOBAHUS;
OLIEHKA a/IEKBATHOCTU MOJEIUPOBAHUS; OLICHKA
YYBCTBUTEIBHOCTU MOJIENIN; OLIEHKA YCTOMYHNBOCTH MOJIEIIN.

8. JIOKyMEHTHpPOBaHUE: ONUCAHUE 3a4a4H, 1IEJICH; OMICaHNe
MO/JIENIU, METO/Ia, AITOPUTMA; OTIMCAHUE CPE/Ibl Pealn3allly,;
ONMCaHUE BO3MOXXHOCTEW M OIPAHUYEHUN; ONTMCAHNUE BXOJAHBIX U
BBIXOJIHBIX (popMaToOB, crienu(pUKaIuii; ONMcaHue TeCTUPOBAHUS,
CO3/IJaHME MHCTPYKIUH I 1ojb30Barens. 9. ConpoBoXKIeHUE:
aHaJIU3 IPUMEHEHUs, IEPUOANYHOCTH UCIIOIb30BaHUS,
KOJIMYECTBA M0JIb30BaTENIEH, THIIA UCIIOJIb30BAHUS (AMATIOTOBBIM,
ABTOHOMHBIH U /p.), aHAIU3 OTKA30B BO BPEMs UCIIOJIb30BAHUS
MOJIEH; 00CITy’)KUBaHUE MOJIEIH, aJITOPUTMA, IPOTPaMMBbI U UX
AKCILTyaTalys; PAaCIIMPEHNE BO3MOKHOCTEN: BKIFOUEHNE HOBBIX
(GYHKIMHI UM U3MEHEHHE PEKUMOB

MOJICIUPOBAHMS, B TOM YHCIIE U 10 MOIUGPHUIIMPOBAHHYIO
Cpelly; HaxO0KJE€HHUE, UCIPABIIEHNUE CKPBITHIX OIINOOK B
IIporpaMMe, eciiu TakoBble Haiayrcs.10.Mcnonas3oBanue
MOJIETH.

Paznen 6. NmuTtanmonHnoe MOJIETTUPOBaHUE!
Tema 6.1. CymHOCTb, OCHOBHBIE TIOHATHUS U ONIPEACTICHUS
CylmHOCTb, OCHOBHBIE  TIOHSTHUSL U OINPEICIICHHUS,
CTpyKTypHOE MOJEIUpPOBaHUE, (DYHKITMOHAIBHOE MOCIIUPOBAHNE,
CXeMOTEXHHUYECKOoe MojenupoBanue. Crienupuka UMUTAIIHOHHOTO
MOJIETTUPOBAaHUSI OMOJIOTUYECKUX IPOLIECCOB U CHUCTEM. OTallbl
UMUTAIIMOHHOTO MozenupoBaHus. CoJlepkaTelnbHOE OMUCAHUE
0o0BeKTa MOJEIMPOBAHUS U €ro KOHIENTyalbHas MOJIENb,
CniocoObl (hopManbHOTO MPEACTABICHUS UMHUTAIIMOHHON MOJIEIH;
AKTHBHOCTSIMH, anmapaToM COOBITHH, TpaH3aKTaMH, arperaTaMu U
nporeccamu. OlieHKa aJjeKBaTHOCTH UMUTAIIMOHHON MOAETH
Tema 6.2. IlpoBeneHHE MANIMHHBIX SKCIEPUMEHTOB C
MOJIETIBIO U aHAIIU3 PE3yIbTATOB MOACITUPOBAHUS
[IpoBeneHNe MaINIMHHBIX JKCIEPUMEHTOB C MOJIEIBIO |
aHaIM3 pe3yabTaToB MojenupoBaHus. Crenuaan3upoBaHHBIO
SI3BIKM IMUTAIMOHHOTO MOJICITUPOBaHUs. [I[pUMepsl MOCTPOSHUS H
WCCIICTOBAHHUSI UMUTAIIHOHHBIX MoJIesei B ME KO-
OMOJIOrMYECKUX HCCIeA0BaHUAX
Tema 6.3. MogenupoBanre HHPOPMALMOHHBIX POLIECCOB U
cucrteM OYHKIIMOHATIBHOE (CTPYKTYPHOE) MOJICTUPOBAHHIE




nH(OPMALIMOHHBIX MPOIIECCOB U cucTeM. [IporeccHoe
MoJienMpoBane. MoenupoBaHue OTOKOB JaHHBIX. OOBEKTHO-
OpPUEHTHPOBAHHOE MOAEITUPOBaHNE. MoieIpOBaHNE
IPOrPAMMHBIX CHCTEM C KOMIIO3UTHOMU apxuTektypoii (SOA).

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTb IIPUBEICHBI B TAOIHIIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJAOEMKOCTb

No
Ne TeMbl mpakTHYECKUX ® . | TpynoemkocTs, |pa3znena
s B OpPMBI IPAKTUYECKUX 3aHATUI (aac) R
JIMHBI
VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO
| |
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBEICHBI B TaOIuIIE 6.
Tabnuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIOEMKOCTb
Ne
Ne HaumenoBaHue 1a60paTopHBIX paboT Tpynoemkocts, | pasaena
/1 (dac) JUCITHAI
JIHBI
Cemectp 7
1 | MoaenupoBaHue NpoOXOKACHUS TOCIEIOBATEIHHOCTH 8 1,2
PSMOYTOJIbHBIX UMITYJIbCOB Yepe3 K0JieOaTeNbHbIH KOHTYP
2 | MogenupoBanue GyHKINN pactpeaeTeHHus U INIOTHOCTEH 8 4
BEPOSITHOCTH 3HAYEHUH CITy4alHbIX CUTHAJIOB
3 | MozaenupoBaH#e IPOXOKACHUS aMILTUTYIHO- 8 5)
MOJyJMPOBAHHOI'O CUTHAJIA Yepe3 KoJjeOaTebHbIH KOHTYP
4 | MoaenupoBaHHe IPOXOXKIACHUS YaCTOTHO- 8 6
MOJyJMPOBAHHOI'O CUTHAJIA Yepe3 KoJjeOaTebHbI KOHTYP
5 | Texkymuii KOHTPOJIb 2
Bcero 34

4.5. KypcoBoe NMpoeKTUpOBaHKE/ BHIIOTHEHUE KYPCOBON PabOThI
Lenb KypcoBoii paboThI:
[IpumepHbIe TeMBbI 3a1aHUi HAa KypCOBYIO paboTy npuBeaeHs! B pazaene 10 PII/I.

4.6. CamocrosTenpHas padoTa 00yJarOIIXCs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0nuLe 7.

Tabmmia 7 — Bugsl caMOCTOSITENNHHOM pabOTHI M €€ TPYTO0EMKOCTh

Bcero, | Cemectp 7,

Bun camocrositensHO#M paboThI
Jac Jac




1 2 3
W3ydeHue TeopeTHuecKoro MmaTepuania 30 30
nqucuuruael (TO)
Kypcopoe npoektuposanue (KII, KP) 55 55
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroToBka K TEKyHieMy KOHTPOJIIO 8 8
ycneBaemoctu (TKY)
Jomamnaee 3amganue (/13)
Kontposbnsie pabotsl 3a04ankoB (KP3)
[ToaroroBka K MpOMEXKYTOUYHOM
arrectanuu (I1A)

Bcero: 95 95

ma. 7-11.

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUISL CAMOCTOSITEIIbHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)
Y4eOHO-METOIMYECKUE MAaTEPHAIbI JIJISI CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHBI B

6. IlepeueHb MeUaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TaHUI
[TepeueHb eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3/IaHUH TIpUBEIeH B TabmuIle 8.
Tabnuna 8— [lepedeHb MeYaTHHIX U JIEKTPOHHBIX YUEOHBIX U3TaHHIA

KomiuecTso 3x3eMInIsIpoB B

Wlnp/ bubnunorpaduueckas ccpuika Oubmmorexe
URL anpec
(KpoMe 2JIEKTPOHHBIX IK3EMILISIPOB)

519.87(075)- | ITaBnosckuit FO.H. UmuTtanmrontoe 18
112 MOJIeJIMpOBaHue: yueOHoe mocooue.

/ 1O.H. ITaBnosckuii, H.B. Benorenos,

F0.U. Bponckmii. — M.: Akanemus, 2008.
004.94(075)- | Ctporanes B.I1. UmutarsonHoe 6
C 86 MOJICTTUpOBaHue: yaeOHOe TIocooue.

/ B.IL. Ctporanes, 1.0. TonkaueBa. — M..:

W3n-so MI'TY um. H.O. baymana, 2008.
004.94-C 40 | Cupora A.A. KomnsroTepHoe 10

MOJICIUPOBaHUE U OlleHKa A (PEKTUBHOCTH

CIIO’KHBIX cUCTeM: Y4eOHoe nocobue.

/ A.A. Cupora. — M.: Texuochepa, 2006
004.94(075)- | CosetoB b. fI. MoaenupoBaHHe CHCTEM: 40
C53 y4eOHUK AJIs CTY/. BYy30B, 00y4. IO

cnenuanbHocTy "MHpopmaTiKa U

BBIYMCIIUTENIbHAS] TEXHUKA" U

"Undopmannonnsie cuctems!” / b. 1.

Coseros, C. A. SIkoBieB. - 5-¢

u3.,crepeoruil. - M.: Beicur. mik., 2007.
004.41-C 17 | Camapckuii A.A. MaremaTHueckoe 20

MoaenupoBanue. Maen. Meroasl. [Ipumepsi.

| A.A. Camapckuii, A.Il. Muxaiinos. — 2-¢

u3n., ucnp. — M.: @uszmariur, 2005.
681.324- Kapawmaiikun A.C. MoaennpoBanue
K21 MpoIieccoB U cucteM. Mcmnonp3oBanue

MIPOrPaMMHOTO o0ecrieueHus [ DNeKTPOHHBIN




pecypc]: Teker nekmuit. / A.C. Kapamaiikuh;
C.-ITerep0. roc. yH-T a3pOKOCM.
npubopocTpoeHus. — JJOKyMEHT BKIIIOUAET B
ce0s 1 aitn, pazmep: (296 K6). — CII0.:
PUO I'VAIIL 2005

7. IlepeueHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHUKAIIMOHHON ceTn «HTepHeT»

Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHMS JIUCLUIUIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpPA30BATEIbHBIX PECYpPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAaUMOHHOMU ceTH «HTepHeT»

URL anpec HaumenoBanue

http://www.gost.ru bubmmoreka crangapros [OCT

http://www.fips.ru bubnmoreka n300peTeHNii, IaTeHTOB, TOBAPHBIX 3HAKOB PD

8. Ilepeuenp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpOrpaMMHOTO OOECHEUeHUs, HCIOIB3YEeMOT0 TPH OCYIIECTBICHUN
00pa30BaTeNILHOTO MpoLecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPaMMHOTO obecniedeHus npejacrasieH B Tadumie 10.

Ta6ymma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus

Ne i/t HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CHUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIlecca MO JUCIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— IlepeyeHp HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepuambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HaumeHnoBaHMe coCcTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)

JlexuMoHHas ayAuTOpUs

KommnsrorepHslii kinace

10. Onenounsle cpencTBa A NPOBEIEHHS IPOMEXKYTOUHOM aTTeCTaK
10.1. CocTaB OLICHOYHBIX CPEIACTBAJSA MPOBEACHUS IMPOMEKYTOYHOM aTTeCTAIlUH
00ydJaronuxcs mo IMCIUILIMHE TTPpUBEIeH B Tabnwuie 13.
Tabmuua 13 — CocTaB OLEHOYHBIX CPEACTB ISl IPOBEICHHS IPOMEKYTOUHOM aTTeCTallul




Bua npomexyTo4HOM aTTecTaluu IIepedyeHb OLICHOYHBIX CPEACTB
HuddepennmpoBanHblii 3a4€T Cnucok BOMpOCOB;
3anaHusl.
Brimonnenue kypcoBoit paboThl DKcrepTHas OlleHKa Ha OCHOBE TpeOOBaHUH K
COJICPKAHUIO KYpCOBOM paboThI o
JUCLUHUILIINHE.

10.2. B kayecTBe KpUTEpUEB OICHKH YpOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ayuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B Teuenne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtbHast  mIKajga ~ MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IIpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH ypoBHSI cPOPMUPOBAHHOCTH KOMIIETCHIIUI

OlieHKa KOMIIETCHITUH

Xapakreprctuka chOpMUPOBAHHBIX KOMITCTEHITNI
5-0ayuipHad MIKaia paKIep (bopup

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0OBATEILHO U TPAMOTHO €0 M3J1aracr;

— ONMMpasiCh Ha 3HAHWS OCHOBHOW W JIOTIOJHHUTEIBHOW JIMTEPATYPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TOJIOKCHHS C TIPAKTUICCKOM
JIESITCIIBHOCTBIO HAIPABJICHMS,

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— CcBOOOJIHO BJIaJICCT CHCTEMOM CIIeIMAIM3UPOBAHHBIX TOHITHH.

«OTIIMYHO»
<Ga4YTCHO»

— o0yyaroIuiicss TBEPI0 YCBOMIJI MPOTPaMMHBINA MaTepuai, rpaMOTHO U
[0 CYIIECTBY U3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOMU
JTUTEPaTypHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHYECKOW JI€ATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET HayYHBIE MTOJIO0KEHNUS,

— JIeJaeT BBIBOJBI M 0000IIEHHUS;

— BJIAJICET CUCTEMOM CIIeIMAIN3UPOBAHHBIX OHITHH.

(XOPOLIO»
(GaduTCHO»

— o0yyaronuiicss yCcBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
[0 CYUIECTBY M3JIaraeT €ro, OMHpasCh HAa 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhl;

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— HCTIBITBIBACT 3aTPyJHEHHMsS B TNPAKTHUYECKOM NPUMEHEHHWH 3HAHUH
HaIpaBIICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbI€ MTOJI0KEHHUS,

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJaJICET CUCTEMOM CIENMAIN3UPOBAHHBIX OHITHH.

«YAOBJICTBOPUTCIIEHO»
(Ga4YTCHO»

— O0ydJaromuiicss HE YCBOWJI 3HAYUTEIHHOW 4YacTH MPOrPaMMHOTO
MaTrepuana;

— JIOMYCKAeT  CYLIECTBEHHbIE  OIMOKM W  HETOYHOCTH  NpHU
paccMOTpeHHH poOJIeM B KOHKPETHOM HalpaBlICHUH;

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM IPUMEHEHUN 3HAHHIA;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He (JOpMYIIHPYET BBIBOJAOB H 0000IICHHH.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/IaHUS WM UHBIE MaTePHAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeIcTaBlieHbl B Tadimie 15.

Tabmuia 15 — Borpocs! (3amaun) 115 9K3aMeHa

No /it ITepedern BOonmpocoB (3a71a4) sl SK3aMeHa

Y4eOHBIM IIIAHOM HE IPEAYCMOTPEHO




Bompocsr (3agaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tadbnuie 16.

Tabmuua 16 — Bon

pockl (3agaun) it 3adera / nudd. 3auera

No i/t ITepedyens BonpocoB (3a1a4) 11 3adeta / nudd. 3auera

1. OCHOBHBIE CBCACHHA O MAaTCMATUYCCKUX MOJALCIIAX U MOACIIMPOBAHUH.

2. OCHOBHBIE 3TaITbl pa3pabOTKH MaTeMaTHIECKUX MOJCIICH.

3. IIpoBenenue uccaeq0BaHUM Ha MOAEIIH U UHTEPIIPETALUS IIOJTYyUYEHHBIX
pEe3yJIbTaTOB.

4, qDaKTOpHI:IfI aHaJIN3 Ha MOACIN U €ro NPpUMCHCHHUE B 3IPABOOXPAHCHUHU.

5. HCTOpI/IH MIPOHUKHOBCHUA MATEMATUYCCKOI'O MOACINPOBAHNSA B MEAUITUHY U
3HA4YCHUC MAaTEMATUYCCKUX MOACICH AJI1 MECIUILIUHBI.

6. IlepeuncivTe OCHOBHBIE TaIlbl MOJAEIUPOBAHUS.

JaiiTe moHsATHE MaTEMaTUYECKON MOIeTTl 00BEKTa U MOJECIMPOBAHUS.

7.

Kakwue Tumbl MareMaTH4ecKuX U GU3NYECKUX MOJETCH Bbl 3HaeTe?

8.

OxapakTepu3yiTe poib aITOPUTMHUUECKUX IPOIIECCOB B IIpOLIECCE

9.

KakoBbl ipenMy1iecTBa KOMIBIOTEPHOI'O MOJIETUPOBAHUS?

10.

11. [Tepeuncinure OCHOBHBIE ATAllbl MATEMATHUECKOTO MOJIETTMPOBAHUS

12. [lepeuncirure OCHOBHBIE 3Tallbl KOMIIBIOTEPHOT'O MOJECIHPOBAHUS

13. JlaiiTe MoHATHE MaTeMaTUIECKONW MOJICITH 00BEKTA U MOJICITHPOBAHUSI.
Kakwue Turbpl MaTreMaTH4ecKuX U GU3NYeCKUX MoJeleil Bbl 3HaeTe?

14. OxapakTepu3yiTe pojb alrOPUTMHUUECKUX MPOIIECCOB B IIPOLECCE
MOJICJIMPOBAHUS

15. OCHOBHBIC XAPAKTCPUCTHUKU BPEMCHHBIX PAA0B, UX aHAJIN3.

16. Mopnenu BpeMEHHBIX PsIIOB. BpeMeHHbIe psibl TOKa3aTeel 310pOBbsl.

17. JekoMIo3u1yst 1 KOMIIO3ULIMSI BPEMEHHBIX PSIOB.

18. OneHka pe3ynbTaToB MOACTHUPOBAaHHS BPEMEHHBIX PSIOB.

19. Kakumu cBolicTBaMu XapakTepHu3yeTcs: aITOpUTMUUECKHM rporiecc?

20. YTo Takoe JOru4ecKast MOAENb U JJIsl pEIICHUSI KaKUX 3a7a4 OHA
npumMensiercs’?

21. Uro nonumaercs noj ajihaBUTOM JIOTUUECKOTo MojenrupoBanus? Kakue
TUTIBI a71()aBUTOB BBl 3HaETE?

22. Kaxkune pa3zHOBUIHOCTH aJITOPUTMOB CHHXPOHHOT'O MOJICITMPOBAHMUSI BBI
3HaeTe? B yem ux paznuuue?

23. HazoBuTe 10CTOMHCTBA M HEJOCTATKH ACHHXPOHHBIX aJITOPUTMOB
JIBOMYHOTO MOJIETTUPOBAHUSI.

24. Korna nenecoo6pa3Ho ncnoib30BaHne MOJIETUPOBAHUS C TIOMOIIBIO
MHOTO3HAYHBIX aJ(aBUTOB?

25. JIvHeliHbIe 1 HEIMHENHBIE MOJIENIM UHTETPAJIbHOTO TOKAa3aTesl.

26. BriBeaure u 00bsiICHUTE CTPYKTYPY AP HEpeHInaIbHbIX YpaBHEHHM
OTHOCHUTEJIbHO BEKTOPHOT'O M CKaJSPHOrO MOTEHIIMANA JJI pEUICHUs 3a/1a4
MozaennpoBanusa BY nosel pa3nnyHoro tuna

27. LIyBCTBI/ITC.]'H:HOCTI: HUHTCTPAJIbHBIX TTOKa3aTeIeH U €€ CBI3h CO CI0KHOCTBIO
MOJIEIH.

28. Yro takoe 1eneBas GyHKIHs?



http://pandia.ru/text/category/differentcial/

29.

[IpuBenuTe mpuMepsl LEAEBBIX (HYHKIIUMA.

30. Uto noHMMaeTcs o1 MapaMeTPUIECKOM ONTUMHU3AIUCH?

31 [TpuBeauTe KIaccupUKaUIO 33/1a4 TAPAMETPUIECKON ONTHMHU3ALINH.

32. Uto nmoHMMaeTcs 1noj, CXeMOTEXHUYECKUM MOJACIIUPOBaHEM?

33. COBOKYITHOCTh KaKUX YPaBHEHHH 00pa3yeT MaTeMaTH4YECKYI0 MOJIEIb
o0bekTa?

34. O1eHKH TOYHOCTH NTPOrHO3HPOBAHUS.

35. Kakwue croco0sl CTpYKTYpHOTO MoJienupoBaHus Bbl 3HaeTe? [IpuBenure ux
CPaBHUTEJIBLHYIO XapaKTEPUCTHKY.

36. Kakwue Turibl 3a1a4 peraroTcs mpy CTPYKTYPHOM MOAEITUPOBAHUN?
IIpuBenure npumMepsl

37. W3noxure CynHOCTh GYyHKIIMOHATFHOTO MOACTUPOBAHUS U TIEPEUHCIUTE
OCHOBHBIC JIOMYIICHHS TPU QYHKIIMOHATHHOM MOJICITHPOBAHUH.

38. KowmmekcHas MoJienb, €€ BO3MOKHOCTH M 3aJaUl UCCIIEJOBAHMS.

[lepeuens TeM s KypCOBOTO IPOCKTUPOBAHUS/BBITIONHEHUS KYpPCOBOW pPabOTHI
MpeCTaBICHBI B Ta0mwmIe 17.
Tabmuna 17 — Ilepedern TeM JUIsi KypCOBOTO IPOSKTHPOBAHMSI/BBITIOJIHCHUS KYPCOBOM paOOTHI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBIMIOIHEHUS

Ne n/nn .
KypCOBOl pabOThI
1 MogenupoBanue MeTO0B (OPMHUPOBAaHUS CUTHAJIOB TIpU  Iepejade
HEIPEPHIBHBIX COOOIICHUI
2 MonenupoBanue METOJOB HMITYJbCHOM MOIYJSLMU B CUCTEMAaX C
BPEMEHHBIM pa3/ieJICHHEM KaHaAJIOB
3 MonenvpoBaHie METO/IOB YIIJIOTHEHUS, OCHOBAaHHBIX HA UCIIOJIb30BAHNUN
NICEBAOCTYYalHBIX MOAYJIUPYIOIINX KOJOB
4 MopnenupoBanue CBU-ycTpoiict
) MonenupoBaHue YCUIUTENS MOLUTHOCTH 3BYKOBOM YaCTOTBI
6 MonenupoBaHue CUCTEMBI C YaCTOTHBIM pa3Zie/IeHuEM KaHaJIOB
7 Cucremsl IEKTpOTEpanuu
8 WHupopmaninoHHble AUATHOCTUYECKUE CHCTEMBI
Bomnpocel i mpoBeneHUsT NPOMEXYTOYHOM aTTECTallUM B BHJE TECTUPOBAHMUS

IpeJICTaBJICHBI B Ta0wmIe 18.

Tabnmma 18 — [IpumepHBIi IepedeHb BOITPOCOB TSI TECTOB

Ne i/t

ITprimMepHBIii TepeueHb BOIPOCOB VISl TECTOB

He npenycmorpeno

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCS 3a09HON (hOPMBI
00ydYeHus, IpeJICTaBICHbI B Ta0mwmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne i/t

[lepeueHb KOHTPOJIBHBIX PadOT

He npenycmorpeno




10.4. MeToauveckue  MaTepUaibl,  ONPEACISIONIME  TPOUEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLMX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJIEpKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [YAIl, periamMeHTUpYOIUX TMOPSAOK W MPOUEAYPY
MPOBEJCHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTalli 00yJaroluxcs
I'VAIL

11. Meroauueckue yKazaHus Uit 00yJaIOMIUXCsl 10 OCBOCHUIO TUCIUILTUHBI
[lenblo npenogaBaHus TUCUMIUIMHBI ABJISIETCS MOATOTOBKA CTYAECHTOB B 00JaCTH MCCIIEI0BaHUS
U NPOEKTUPOBAHUS CIIOXHBIX Meauko-Ouosiornyeckux cucreM (MBC) u mpoueccoB B HUX Ha
OCHOBE METOJIOB MaTEMaTHUECKOr0 ¥ KOMIBIOTEPHOTO MOJAEIHPOBAHUS.

11.1. Meroauyeckue yKazaHus s OOydYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuaia.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuaga — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
ryOOKoe U sCHOE M3JI0KeHue yueOHoro marepuana. Ha3HaueHue COBpEMEHHOM JIEKIMM B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MHQOPMAIMIO 1O TeME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TMPOOJIEM JUCIHHIUIMHBI, METOJOB HAYYHOTO IIO3HAHMS, HOBEHIIINX
JOCTHKEHUI HaydyHOUM MBICTU. B yueOHOM mporiecce JIEKIHs BBIIOIHSAET METOI0JIOTHYECKYIO,
OpraHU3AIMOHHYI0 U MHGOPMAIMOHHYI0 (YHKIWU. JIeKIHs pacKpbiBaeT MOHATUMHBIN arrapaT
KOHKpETHOM oO0jacTu 3HaHUA, €€ MpoOJIeMbl, JaeT IEeNbHOE MPEJCTaBICHUE O TUCIUILINHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMU JUCIUTUTMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOSHUU 00YYAIONIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIONy4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJy4YyeHHE OIBITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATEIEM;

— pasBuTHE TNPO(ECCHOHATBHO-IETOBBIX  KadecTB, JIIOOBH K  TIpeAMETY U
CaMOCTOSTENIbHOT'O TBOPUYECKOTO MBIIIJICHUSI.

— TOsIBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TMOJYy4YeHUE 3HAaHUM O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM W TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHA Ha OJIMKANUIIINE TOJIBI;

— Hay4MThCS METOJMYECKH 0OpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICTU U
MOJIOKEHUS, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh MX B  Pa3lIMYHBIX
bopMynupoBKax);

— TOJy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSITHIA.

JIekuMOHHBI MaTepHal MOXET CONPOBOXKIAThCA JIEMOHCTpaluuend CIaioB H
UCIIONIb30BAaHUEM pa3aTOYHOTO MaTepuaja TMpH MPOBEIECHUU KOPOTKHX JHUCKYCCHUH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICTHHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa NpeaocTaBiaeHus JEKIMOHHOTO MaTepHraa:

— JIGKIMOHHBIM MaTepuan H3Jaraercs IMpenojaBarTelieM TpPaJAUIMOHHBIM pPEYEBbIM
CIOCOOOM € IIMPOKUM MPHUBJICYEHUEM CTYJEHUYECKOW ayIUTOPUHM K TOCTAHOBKE U PEIICHHUIO
BOIIPOCOB, U3yYaEMBbIX 10 TEME JICKIUH;

— JIGKIIMOHHBIM MaTepual WILTIOCTPUPYETCs cXxeMaMu, rpadukamu, TabaunamMu u T.4. B
BHJIe TPaPUIECKUX M IEKTPOHHBIX U300paKEHUI U3 pecypca KadeIpsl.

11.2. Metoauueckue yKkazaHusi A OOYYalOIUXCsS IO BBIMOJHEHHIO J1TAOOpaTOPHBIX
pabor

B xoze BbinonHeHus 1abopaTOpHBIX padoT 00yJaroIUIACs TOMHKEH YriyOuTh U 3aKpEIUTh
3HaHUS, IPAKTUYECKUE HaBBIKH, OBJIAJIETh COBPEMEHHON METOJUKONW U TEXHUKOH IKCIIEpUMEHTA
B COOTBETCTBUM C KBWIM(UKALMOHHOM XapaKTepUCTUKOW oOydaromierocs. Beimonnenue



71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-IIPAKTUYECKOMN, PACYETHO-aHAINTHYECKOM
4acTe U KOHTPOJIbHBIX MEPOIIPUATHHN.

BeinonHenue 51abopatopHbIX paboOT 0O0y4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBI, OIpenenseMoil y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHue CIIeIyOIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— T[pHOOpeTeHHEe HaBBIKOB HCCJIEIOBaHMsS IPOLECCOB, SBICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JaHHOW JUCLUILINHBL,

— 3aKpeIUICHHEe, PA3BUTHE M JEeTaJN3alMs TEOPETUYECKUX 3HAHWM, IIOJyYEHHBIX Ha
JIEKLMX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 U3Y4aeMOH TUCIUILIIHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOH  paboTel ¢ 1a00opaTOpPHBIM
000pyTI0BaHUEM U MPUOOPAMH.

3aanue v TpeOOBaHUS K TPOBEICHUIO JIAOOPATOPHBIX paboT

JlaGoparopHble 3aHATHUS HPOBOASTCS IOCIE YTEHUS JIEKUUH, NAIOLUIUX TEOPETUYECKUE
OCHOBBI JIJIsl UX BBIMOJHEHUs. JomyckaeTcsi BHIIOTHEHUE JIa0OPATOPHBIX 3aHATUN IO MPOUTEHUS
JEKIHMA C LEIbI0 OOJIETYeHNsT U3YyYeHHsI TEOPETUYECKOr0 MaTepuana MpH HAIMYMW ONMCAHHWN
paboT, BKIIOYAIOIIUX HEOOXOAMMBIE TEOPETUYECKUE CBEACHUS WJIM CCHUIKM HAa KOHKpETHBIC
yueOHbIE U3JIaHus, COAepKaILNEe ITH CBEICHUS.

OcHoBaHMEeM I TPOBEICHUS JTA0OPATOPHBIX 3aHATUH 110 AUCIUILTUHE SIBISIOTCS:

— Tporpamma y4eOHOH NUCIUTUIMHBI;

—  pacnucaHue y4eOHBIX 3aHATHH.

JIaGopatopHbie 3aHATHS JOJDKHBI MPOBOJUTHCS B CIIEHUAIM3UPOBAHHOW JabopaTtopuu,
COOTBETCTBYIOIIEH CAaHUTAPHO-TUTUEHHUYECKUM HOpMaM, TpeOoBaHUSM O€30MacHOCTH U
TEXHUUYECKOH 3cTeThke. MarepuaipHoe oOecreueHne JOJIKHO COOTBETCTBOBaTb COBPEMEHHOMY
YPOBHIO TNPOBEICHHUSI MOJEIbHBIX SKCIEPUMEHTOB B 0OJACTH NPUKIAJHOW HWH(POPMATUKU U
3/IpaBOOXpAHEHUs, UTO obecrieunBaeTcs kadeapoi 24.

KonnyectBo 000py/10BaHHBIX JIAOOPATOPHBIX MECT JOJKHO OBITH HEOOXOAMMBIM ISt
JIOCTHKEHUSI TIOCTABJICHHBIX Iiesiel 00ydeHUs U JOCTATOYHBIM JUIsl o0ecredeHus o0ydaeMbIM
yCIOBUHA KOM(POPTHOCTH.

Bo Bpems nmaGopaTopHBIX 3aHSATHN MODKHBI COOMIONATHCA TOPSAOK U JAUCIUIUIMHA B
COOTBETCTBUU C IPAaBUJIAMHU MOJIb30BAHUS JAHHOU JTabopaTopueil.

[IpenogaBaTens UMeET MPaBO ONPENEIATh COEPKaHNE JTAOOPaTOPHBIX padoT, BEIOMpPAThH
METO/IbI U CPEe/CTBA MPOBEJICHHs J1a00paTOPHBIX MCCIEI0BAaHUM, Hauboee MOJIHO OTBEYaroIue
UX 0COOEHHOCTSAM U 00€CIeUrBaIOIIKE BEICOKOE Ka4eCTBO yU4E€OHOI0 IIpolecca.

IIpenonaBatens GopMupyeT pyOeKkHbIE M UTOTOBBIE Pe3yJbTaThl (PEHTHHIM) CTYyIEHTa
0 pe3yJibTaTaM BBIIIOJIHEHUS J1a00paTOPHBIX padoT.

IIpaBa, OTBETCTBEHHOCTh M 00S3aHHOCTHU CTY/IEHTA.

1. Ha naGopaTopHOM 3aHSTHUU CTYACHT UMEET MPABO 3a7aBaTh MPEMOAABATENIO U (WIIH)
7a00paHTy BOMPOCHI IO COAEPKAHUIO U METOJMKE BBIIOJHEHHS pabOThl U TpeOOBaTh OTBETA IO
cymecTBy oOpamieHusi. OTBeT mpemnojaBarenis JOHKEH 00eCleurBaTh BBIMOJIHEHHUE CTYACHTOM
paboThl B T€UECHUE 3aHATUS B MOJHOM O0OBEME M C HAIJIESKAIIUM KaueCTBOM, OTOBOPEHHBIM B
METOJMYECKUX YKa3aHUAX IO MPOBEICHUIO JTA0OPATOPHBIX padoT.

2. CryneHT MMeeT NpaBO Ha BBINMOJHEHUE JIAOOPAaTOPHON PabOTHI MO OPUTHHAIBHON
METOJIMKE C corjacus IpernoaaBaresis U MOJl €ro HaJ30pOM — IMpH 0e3yCcIOBHOM COOJIIOIEHUN
TpeGoBaHuUil 0€30MacCHOCTH.

3. CrymeHT WMeeT TpaBO BBINOJIHUTH JIAOOPATOPHYIO paboTy, MPOIYIICHHYIO 10
YBKUTEIbHON MPUYMHE, B YaChl, COTJIACOBAHHBIE C TPENOJaBaTEIeM.

4. Crynent 00si3aH TIPUOBITH HAa JAOOpPATOPHOE 3aHITHE BO BPEMs, YCTAaHOBJIEHHOE
pacrucaHueM, U ¢ HeOOXOJMMOH MpeIBapUTEIbHOM MOATOTOBKOH.




5. K BemmonHeHutoo mabopatopHOil pabOThI JAOMYCKAIOTCS CTYACHTHI, MOATBEPIUBIIHE
TOTOBHOCTh B O0BbEeMe TpeOOBaHUH, COAEPKAIIMXCS B METOAMYECKHX YKa3aHHAX K
nabopaTopHOil paboTe U (MIK) B YCTHBIX IIPEABAPUTENbHBIX YKa3aHUIX MPEnogaBaTesl.

6. B xone nabopaTOpHBIX 3aHATUH CTYIEHTHI BEAYT HEOOXOAMMBIE 3aIIUCH, COCTABIISIIOT
NUCbMEHHBIN OTYET (IIPOTOKOJ UCCIIEIOBAHUI).

7. CTyneHT HeceT OTBETCTBEHHOCTH 3a!

—  TpOITycK JabopaTOpHOI paboTHI 10 HEYBAKUTEIbHON IPUIHHE;

—  HENOJTrOTOBJIEHHOCTH K J1a0OpaTopHO pabore;

—  HECBOEBPEMEHHYIO cJ]auy OTUETOB O J1a0OopaTOpHOIl padoTe U UX 3alLUTY;

— I[OpYy UMYILECTBA U HAaHECEHHE MaTepUalIbHOTO ylepoa 1abopaTopuu.

8. B mporecce 3amuThI CTYACHT JOJKEH:

— TNPOJEMOHCTPHPOBATH 3HAHME METOAWKH BBIOJHEHHS pPAa0OTBI M MOJEINEH,
UCIIOJIb3yeMBbIX B palboTe;

— yMeTb MHTEPHPETHPOBaTh IIOJIyYEHHbIE B IPOLECCE BBIINOJIHEHUS pabOThI
pe3yabTaTHI.

CrpykTypa u dhopma oTyeTa 0 1a60paTOPHOU padoTe

Otuer mo mabopaTopHOl pabOTe COCTABISAETCS Ka)XJbIM CTYACHTOM WHIUBUIYalTbHO,
aM00 BO3MOXKEH I10 COIVIACOBAHUIO C IpernojaBaTesieM OOLIMil OTYET — MOATPYIION u3 2-
3 CTYIIEHTOB.

[Tpu odopmiieHnn oTdeTa 1Mo adopaTopHOl paboTe B OTYETE MOJDKEH OBITh 0(OpMIICH
TUTYJABHBINA JUCT, puHATOTO B I'YAII 00pasua, momxHbl ObITH MPEICTaBICHBI B YKa3aHHOU
[I0CJIEZI0BATENbHOCTH CIIEAYIOLIUE Pa3/Ieibl:

Llenas paboTHI.

[Topsiiok niiv METOAMKA BBITIOJIHEHUS paOOTHI.
[TocTpoeHHbIe (MCTIONB3YEMBIE) MOJICITH.
Pe3ynbTaThl BEITOTHEHHBIX U3MEPEHU.
O0paboTka pe3ynbTaToOB KCIIEPUMEHTA.
AHanu3 pe3yabTaToOB U BBIBOJIBI TIO padoTe.

oakrwdE

TpeboBanust k ohopMIEHUIO OTYETA O JJAbopaTopHOU paboTe

Tumynouwiti aucm ABISETCS TEpBOM cTpaHUIEed 000 HaydHoH paboTel M Ui
KOHKPETHOTO BHUa PAaOOTHI 3aIOJHSETCS IO ONpeeieHHBIM MpaBwiaMm. s maGopaTopHOH
paboThl TUTYIBHBIN JTUCT OPOPMIIIETCS CIETYIOIIUM 00pa3oM.

B BepxHeM mone sMcTa yKa3blBalOT MOJHOE€ HAUMEHOBAaHUE Y4e€OHOrO 3aBENCHUS U
kadenpsl, Ha KOTOPOI BBIMIOJHANIACH IaHHAs padoTa.

B cpennem mone ykaswiBaeTcs BUA paOOThI, B TaHHOM Ciiydae jJabopaTopHasi pabora ¢
yKazaHHeM Kypca, 10 KOTOPOMY OHa BBITTOTHEHA, U HUKE ee Ha3BaHue. Ha3Banue nabopaTopHo
paboTsl mpuBOAUTCS 0€3 CI0BA Mema U B KaBBIYKU HE 3aKJIF0YAETCS.

Jlanmee Omuke K MPaBOMYy Kpar TUTYIBHOTO JIMCTA YKAa3bIBAIOT (DaMUIIHIO, WHHUIIUATIBI,
KypC W TPYIIY Y4Yallerocs, BRIMOJHUBIIETO padoTy, a Takke (aMUIIUI0, WHUIHAIIBI, YICHYIO
CTETEeHb U JOJKHOCTh MPEIoiaBaTes, MIPUHSIBIIETO paboTy.

B HmwkHeM moJie JHcTa yKa3bhIBa€TCS MECTO BBITIOJHEHHsI paOOTHI U TOJl €€ HaIllMCaHUs
(6e3 cioBa 200).

Llenv pabomul foMXKHA OTpakaTh TeMy J1abOpaTOpPHON pabOTHI, a TaKKe KOHKPETHBIC
3a/1a4y¥, MOCTABJICHHBIE CTYICHTY Ha MEPHOJ] BRIMONIHEHUs padoThl. [To 00bemy 11enb paboThl B
3aBHCUMOCTH OT CJIO)KHOCTH U MHOT033JauHOCTHU PabOThl COCTaBISET OT HECKOJIBKUX CTPOK JI0
0,5 crpaHuIbL.

Kpamkue  meopemuueckue ceedenusi. B- 3TOoM  pasnene  u3jaraeTcsi  KpaTKoe
TEOPETUYECKOE OMUCAHHE M3Yy4aeMOro B padoTe SIBJICHUS WU MpOIecca, MPUBOAITCS TAKXKE
HeoOXoauMble pacueTHble ¢popMyibl. Marepuan pasnena He JOKEH KOMUPOBaTh COJEp)KaHUE
METOJMYECKOr0 TOCcOoOUs WM y4eOHHKA MO JAaHHOW TeMe, a OTPAHUYUBACTCS W3TI0KEHUEM




OCHOBHBIX TOHSTHI W 3aKOHOB, PACUETHBIX (POPMYII, TAOIUI], TPEOYIOIUXCS U TalbHEHIIEH
00pabOTKH MOTYYEHHBIX YKCHEPUMEHTATIBHBIX pe3ynbTaToB. O0beM IuTepaTypHOro o03opa He
JIOJDKEH MPEBBINIATh 1/3 yacTu BCEro oTyeTa.

Onucanue nOCMpoOeHHOU MoOenu U MemoouKu dKkcnepumenma. B nanHoMm pasznene
NPUBOJUTCS OIUCAHHUE TOCTPOCHHOM (MCIOJBb3yeMOi) MOJECTU M MOAPOOHO H3JaraeTcs
METOAMKA MPOBENCHUS SKCIEPUMEHTA, MPOLECC MOTYUYEeHUS! JAaHHBIX M CIOC00 UX 00pabOTKH.
Ecmu  ucnonp3yroTcsi cTaHAapTHBIE TAaKeThl KOMIIBIOTEPHBIX TPOrpaMM Ui  00pabOTKU
OKCIEPUMEHTAIBHBIX  pPEe3yJlbTaToB, TO HEOOXOOUMO  O0OCHOBAaTh  BO3MOXKHOCTh U
1es1eco00pa3HOCTh UX MPUMEHEHUS, a TAK)XKE MOJAPOOHOCTH 00paOOTKU JAHHBIX C X MOMOIIBIO.
Jns maGopaTtopHBIX paboT, CBA3AHHBIX C KOMIIBIOTEPHBIM MOJEIHPOBAHUEM (PHU3HMUECKUX
SIBIICHUH W TIPOIIECCOB, HEOOXOJMMO B ATOM pa3lielie OMHCaTh MAaTEMAaTHYECKYIH0 MOJENb U
KOMITBIOTEPHBIE IPOTPAMMBbI, MOJICTHPYIOIIUE JTAaHHBIC SBICHHS.

Dkcnepumenmanvhvle pezyibmamsei. B 9TOM pasnene NPUBOIATCS HEMOCPEICTBEHHO
pe3yabTAThI, MOIYYEHHBIE B X0O/€ TPOBEICHHS JTA0OPATOPHBIX paboT: IKCIIEPUMEHTAIBHO WU B
pe3ysbTare KOMITBIOTEPHOTO MOJICIIMPOBAHUS ONPEACICHHBIC 3HAYCHUs BEIWYHMH, rpadukw,
TabIHIBl, qUarpaMMel. O0s3aTeIbHO HEOOXOMMO OIICHUTH TTOTPEIIHOCTH H3MEPEHHIA.

Ananusz pesyromamos pabomwl. Paznen oryera JOMHKEH COJACPKATh MOJIPOOHBIN aHAIHN3
MOJTYYCHHBIX PE3Yy/IbTaTOB, HHTEPIIPETAIMIO ATUX PE3YJIbTATOB Ha OCHOBE (PM3NYECKHUX 3aKOHOB.
Crnenyer cpaBHHTH IIOJIyYCHHBIC pPE3yJIbTaThl C HW3BECTHBIMU JIMTEPATYPHBIMU JAHHBIMH,
OOCYIMTh WX COOTBETCTBHE CYIIECTBYIONIMM TEOpPETHYeCKUM MozensiM. Ecim oOHapyxeHo
HECOOTBETCTBHE IOJYYCHHBIX PE3YJIbTATOB M TEOPETUYECKUX PACUYCTOB WIIM JIUTEPATYPHBIX
JTAHHBIX, HEOOXOMMO 00CYIUTh BO3MOYKHBIE TPUYMHBI 3TUX HECOOTBETCTBHM.

Bvigoovi. B BbIBOmax KpaTKO HW3JArarTCs  pe3yibTaThl  pa0OThI:  TOJYYCHHBIC
OKCIEPUMEHTAIBHO WM TEOPETUYECKH 3HAUYEHUS (U3NYECKUX BEIMYMH, WX 3aBUCUMOCTH OT
YCIIOBHI DKCTICPUMEHTA HITM BBIOPAHHOW pacueTHOW MOJICIH, YKa3bIBACTCS KX COOTBETCTBHUE MITH
HECOOTBETCTBHE (DM3MYECKHM 3aKOHAM M TEOPETUYECKHM MOJIENSIM, BO3MOXKHBIE MPHYUHBI
HECOOTBETCTBHUSL.

Otyer mo naGopaTopHOW paboTe odopmisieTcs Ha MNUcYed Oymare CTaHJapPTHOTO
¢opmara A4 Ha OJHOW CTOPOHE JMCTa, KOTOpBIE CIIMBAIOTCA B CKOPOCIIMBATENEe WU
neperuietatotcsi.  Jlomyckaercss odopmiieHHe oTdeTa MO JIabopaTOpHOUM padoTe TOJIBKO B
anekTpoHHOM BHje cperctBamu Microsoft Office.

Ecmn mo cnemumansHOMY J1a00OpaTOpHOMY MPAKTUKYyMY TpeOyeTrcsi ohOpMUTh B KOHIIE
cemecTpa OOLIMI OTYET MO BCEMY LIMKIY JIAOOPATOPHBIX pabOT, MOCBSIIEHHBIX UCCIIEI0BAHUIO
OJTHOTO W TOTO MaTepuayia pa3HbBIMH METOAaMH, O(QOPMIIIOTCS TaKKe M OTAEIbHBIE OTUYETHI 110
KaX/10i1 paboTe IUKIa O Mepe UX BbINoyiHeHus:. Ha oCHOBe 0T4eTOB 10 KakJ 0l paboTe B KOHIE
cemecTpa O(QOPMIISIETCS WTOTOBBIM OTYET, B KOTOPOM OCHOBHOE BHHMaHHE [OJDKHO OBITh
YJIeIIEHO aHAJINM3Y pe3yJIbTaTOB, MMOJYUYEHHBIX B Pa3HbIX J1a00paTOPHBIX paboTax.

11.3. Meroanyeckre yKazaHUs I OOy4aroIUXcs 10 TPOXOXKACHUIO KypCOBOTO
MIPOEKTUPOBAHMUSI/BBITIOIHEHUS KYPCOBOM pabOThI

KypcoBoii npoexT/ paboTa mpoBOAUTCS € LENbI0 POPMUPOBAHUS y 0OYUAIOLIUXCS OIbITA

KOMILIEKCHOTO PEUICHUsI KOHKPETHBIX 337129 TPOPECCHOHATBHOMN eI TETLHOCTH.

KypcoBoii npoekt/ paboTa mo3BoseT 00y4aromeMycs:

CTpyKTYypa HOSICHUTEILHON 3alIMCKH KYPCOBOTO HDOCKT&/ Da6OTLI
— CHCTCMATHU3UPOBATL U  3aKPCIUTb  IMOJYYCHHBIC TCOPCTHYCCKUC 3HAHUA U
MPAKTUYICCKUC YMCHHUA 110 HpO(I)eCCI/IOHaHLHBIM y‘-IC6HBIM AUCOUIINIMHAM W  MOAYJISIM B

COOTBETCTBUU C TPEOOBAHUSIMHU K YPOBHIO IMOATOTOBKH, YCTAHOBJICHHBIMU MTPOTPAMMOM yIeOHO
TUCHUTUTMHBL,  TPOTPaMMOM  MOATOTOBKH  CIIEUAIIMCTa  COOTBETCTBYIOIIETO  YPOBHS,
KBaTH(UKAIIIH;



— IPUMEHHUTH IOJYYCHHbIC 3HAHUS, YMEHUsS U IPAKTHUYECKUN OIBIT IPU PEIICHUU
KOMIUIEKCHBIX 3a/1a4, B COOTBETCTBHU C OCHOBHBIMHU BUAaMH NPO(ECCHOHATBHON NESITeTbHOCTH
0 HAIIPABJICHUIO/ CHENNAIEHOCTH/ TIPOTPaMME;

—  yrayOuTh TEOPETUUECKUE 3HAHUS B COOTBETCTBUU C 33J]aHHOM TEMOI;

- Cq)OpMHpOBaTb YMCHUA HOPUMCHATL TCOPCTUUCCKHUEC 3HAHUA TIpU PCHICHUU
HCCTAHAAPTHBIX 3a4a4;

— TOpuOOpecTH ONBIT AHAINTHYECKOH, pacyéTHOW, KOHCTPYKTOPCKOW palboThl H
c(OpMHPOBATH COOTBETCTBYIOINE YMECHUS;

— cdopMupoBath yMEHHS pPa0OTHI CO CIEIHUAIBHOW JIUTEpaTypod, CIPaBOYHOM,
HOPMATHUBHOM U MPAaBOBOM TOKyMEHTAlMEH U HMHBIMU MH(POPMALMOHHBIMUA HCTOUHUKAMH;

— cdopmupoBate yMeHHS (OPMYIUPOBATH JIOTUYECKH OOOCHOBAHHBIC BBIBOJIBI,
NPEeATI0KEHNUS U PEKOMEH/IAINY 10 PEe3YJIbTaTaM BBITOJIHEHHS PaOOThI;

— pa3BuTh NpohecCHOHAIBHYIO0 MUCHbMEHHYIO U YCTHYIO PeUb 00Y4aroIIerocs;

— Ppa3BUTb CHUCTCMHOC MBIIIJICHUC, TBOPYCCKYIO HWHHUIUATHUBY, CaMOCTOATCIILHOCTD,
OpTraHU30BaHHOCTb U OTBCTCTBCHHOCTD 3a IPUHHUMACMBIC PCIICHUS,

— cdopMUPOBaTh HaBBIKM IUIAHOMEPHOM peryispHoOd pabOThl Haja peLIEHUEM
[IOCTaBJICHHBIX 3a]1a4.

TpeboBanust k 0OPMIICHHIO MOSICHUTEIbHON 3alIUCKU KYPCOBOT'O NMPOEKTa/ paboThl

SI3bIK TOSCHUTENbHOM 3alMCKU KypcOBOM paOOThl JOJKEH OBbITh YETKUM, SICHBIM,
U3JI0KEHNE — JIOTUYHBIM U HocienoBaresbHbIM. Cienyer u3derarb rpOMO3JKUX HPEIIOKEHHH,
noBTopeHuiin  T.1. He npuMeHstoTcs  COKpalleHus, KpoMme OOIenpuHATHIX. Bcee
rpaMMaTU4ecKue, CTUIMCTUYECKHE OLIMOKM TINATENbHO BBIBEPAIOTCS M MCIPABISAIOTCS.
['padmueckue maTepuanbl JOMKHBI ObITh HArISIAHBIMU. J(MarpaMMbl U rpadUKHU BBITOJIHSIOTCS C
coluro/iIeHreM maciTaoa.

Kaxxgas Tabnuna B TekcTe JOHKHA UMETh OOIMI 3aroJioBOK, HOMEp, 4YeTKOe 0003HaYeHHe
CTPOK M CcTOJIONOB. B TekcTe naercs aHamu3 TabIUIbl, B KOTOPOM HE MOBTOPSAIOTCS IPUBOAUMBIE
B TaOJUIIE MOKa3aTeNy, a Jal0TCs 3aKI04eHns u o0o0uieHus u3 ee matepuaios. [loanucu nmoxg
qyarpaMMamMi U rpadukaMu JTOJKHBI YETKO M TOJHOCTbIO OOBSCHATH OTPa)KEHHbIE Ha HUX
aBieHus. Jlaercs obmias Hymepalus pUCyHKOB, 1MarpaMM U OTJIENbHO — HyMepalus TabauL.

[TosicHuTenbpHas 3amucka K KypcoBoil pabore odopmiisercst Ha OAHOH cTopoHe JucTta A4,
JMCTB  CKperuisitorcsi. TuTynbHBIA JHcT odopmisiercss mo obpasiy (cm. Caitr T'YAID).
CopepxaHne HaUMHAETCs €O BTOPOHl cTpaHulbl. HaiMeHOBaHuE pa3fennoB coaepkaHus JOJKHO
TOYHO COOTBETCTBOBAaTh HAaMMEHOBAHMIO pa3JeNioB KypcoBoi paborel. Hymepamus crpanui
HAUMHAETCS C TpeThell, mepBas CTpaHUIA — TUTYJIbHBIA JIUCT, BTOpas — JIUCT C COJAEPKAHUEM.
Kaxplii pa3znen KkypcoBoi pabOThl HAUMHAETCS B MOSCHUTEIBHOM 3aMCKe C HOBOW CTPaHUIIBI.

TekcT MNOsICHUTENBbHOM 3amUCKd K KypcoBOil paloTe BelmosHseTca wmpudprtom 14
(TimesNewRoman mnu Arial), BelpaBHUBaHME 10 IIUPUHE, 3aTOJOBKU — XKUPHBINA mpu¢t 14,
MeXCTpouHbI uHTEpBan — 1,5. Mcnone3ytorcs nuctel 6ymaru popmara A4 ¢ noiasMu: ieBoe —
2,5; mpaBoe — 1,5; Bepxnee 2,0; HuxkHee — 2,0. TekcT nevyaraercst Ha OAHOU cTOpoHe JucTa. [Ipu
KOMIIOHOBKE TEKCTa C WUIIOCTPALUAMU JOJDKHO COOJIOAThCS PAallMOHAIBHOE 3allOJIHEHHE
cTpaHull. Hymepanus CTpaHHIl BBINOJNHSETCS BHU3Y CTPaHMIBI OT LIEHTpa, TUTYJIbHBIA JIUCT
(mepBasi CTpaHUIa) HE HyMepyeTcsl.

11.4. Metoauueckue yKazaHus JUIsl 00Y4arOIIUXCS MO MPOXO0XKAECHUIO CAMOCTOSATEIbHON
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONTUiCs BBITOIHAET paboTy IO
3aJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeiCTBEHHOTO
y4acTusl.



Jlnst oOydvaronuxcst 1Mo 3a04HOM ¢GopMe OOydeHHS, CaMOCTOSATENbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporiecce BBIMOMHEHHSI CAMOCTOSTEILHOW pabOThI, y oOydaromerocss GopMHpYyeTcs
nenecooOpasHoe ImIaHupoBaHuE pabouero BpeMEeHH, KOTOpOe MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHU M CHUCTEMAaTH3allMM TPUOOPETACMbIX 3HAHUN, OOCCIICYMBACT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B IMEPHOJ OOYYCHHS, IMOMOTAaeT TOJYyYUTh HABBIKA TIOBBIIIICHUS
poeCCHOHATIBHOTO YPOBHSI.

MeTogudyeckuMl ~ MaTepualaMH,  HAMPaBJSIONIMMH  CaAMOCTOSITEIbHYIO  paboTy
00y4aroIIUX CSISIBIISTFOTCSI:

—  y4eOHO-METOJIMYECKUN MaTepHall 1o TUCIUILIHHE;

—  METOJMYECKHE YKa3aHUS IO BHIMOTHCHUIO KOHTPOJIBHBIX pa0oT (A1 00ydaromuxcst
1o 3a049HOU (popme oOydeHHs ).

11.5. Metoauueckue yka3zaHus A 00y4arouuxcs MO MPOXOXKICHHUIO MPOMEKYTOYHOMN
aTTECTaIUU.

[IpomexyrouHas  arTectanus  OOydYalOIIMXCS ~ MpeAycCMaTpuBaeT  OICHHBAHHE
MPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3YJIbTaTOB OOy4eHHS 1O AucHuIuinHe. OHa BKIIIOYAET B
ceos:

— muddepeHunpoBaHHbIl 3aueT — 3T0 ¢dopMa OIEHKHA 3HAHWM, MOJyYEeHHBIX
00ydJaroumMcs Mpy U3YYCHUH JAUCIHUIUIUHBI, TPU BBITTOJIHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HUCCIEA0BATEIBCKUX PAOOT U MPOXOKICHUH MPAKTUK C aTTECTAllMOHHON OIIEHKOU
COTIUYHOY, «XOPOIIOY, KYAOBIECTBOPUTEIHHOY, KHEYTOBICTBOPUTEIHLHOY.

Cucrema OLIEHOK HpU MPOBEACHUU MPOMEXKYTOUHON aTTECTALlMU OCYILECTBIAECTCS B
cooTBeTCTBUU C TpeboBanusimu [lomoxkennit «O TekylieM KOHTPOJIE YCIIEBa€MOCTH U
MPOMEXKYTOUHOM arTectauuu cTyAeHToB ['YAII, oOydarommuxcss Mo MporpamMmbl BBICHIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa Yy4eOHOW paboThl
ctyneHtoB B 'Y AIIy.



Jluct BHeceHUs U3MEHEHUH B pabouyro IporpaMmMy TUCIUTUIUHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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