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AHHOTaUs

Jucnumnimba «YmpaBieHHe BUPTYAIbHBIM JIBOWHUKOM» BXOIUT B 00pa30BaTEIbHYIO
porpaMMy BBICIIETO0 00pa3oBaHUsl — MporpaMMy OakajgaBpuara 1Mo HaIpaBICHUIO TOATOTOBKHU/
crenpansHocTd  09.03.01 «MHpopMaTHka M BBIYHMCIWTEIbHAS TEXHHKA» HAMPaBICHHOCTH
«KoMITbIOTepHBIC TEXHOJIOTHH, CUCTEMBI U ceTHy». Jluciuruimna peanusyercs kapeapoit «Ned44y,

JucnuninHa HaueneHa Ha GOpMHpPOBaHHE Y BBITYCKHUKA CICAYIOIIMX KOMIETEHIIHIA:
[TIK-5 «CmocobeH pa3pabaThiBaTh OpPUTHHAIBHBIC aJITOPUTMBI U TPOTPAMMHBIE CPEIICTBA C
3JIEeMEHTaMHU UCKYCCTBEHHOT'O MHTEIIJIEKTA JIJIsl pelIeHUs MPO(EeCcCCUOHANBHBIX 3a/1au»

Conepkanve AUCIUIUIMHBI OXBATHIBAET KPYr BOIPOCOB, CBSI3aHHBIX C IMOJIYyYECHUEM
CTyJEHTaMH HEOOXOJMMBIX 3HAaHUW UM HaBBIKOB B o0jacTu pabOT € HCKYCCTBEHHBIM
uaTesmiektoM (MN), BKIIOYAOIMNUX KOJJICKTUBHYIO pa3pabOTKy MPOrpaMMHOTO OOecTieueHUs
BUPTYaJIbHBIX JBOMHHMKOB 4€pe3 MHTEPHET, Ul pPElICHUsl MPAKTUYECKHX 3a/ad IO aHAu3y U
MOCTPOCHUIO NH(DPOPMAIIMOHHBIX CHCTEM.

[IpenogaBanrie AMCHMIUIUHBI TpPEayCMaTpUBAeT CleAylomue (QOpMbl OpraHHU3aliH
y4eOHOro MpoIiecca: JICKIIH, 1a00paTopHbIe pabOThI, CAMOCTOSITENIbHAS Pab0Ta 00YJArOIIETOCH.

[IporpamMmmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOUIME BUIbl KOHTPOJSA: TEKYLIUN
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOYHASI aTTECTAIUSA B JopMe 3aUeTa.

OO0mas TpyA0eMKOCTh OCBOCHHS UCHUIUIMHBI COCTABJISIET 3 3aueTHBIX enuHuIpl, 108
YacoB.

S3b1K 00yUeHUs IO TUCIUILTUHE «PYCCKUM »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOyUEHUS IO TUCIUILINHE

1.1. Tlenu npenoaaBaHus AUCUUTUIUHBI

[Tonydenue CTyaeHTaMH HEOOXOMWMBIX 3HAHUH M HABBIKOB B 00JAacCTH CHCTEM C
UCKycCTBeHHBIM HHTesUekToM (M), kak TeopeTuueckoro, Tak U MPOKIJIAAHOIO XapaKTepoB, AJIs
pelieHusl 3aa4 KOJUIEKTUBHOU Pa3pabOTKH pacHpelesIEHHbBIMH KOJUIEKTUBAMH IPOTrPaMMHOIO
oOecrieueHns BUPTYAIbHBIX ABOMHUKOB Yepe3 UHTEPHET, AJISl PEIICHUs MPAKTHUECKUX 3a/1ay 1o
aHaJU3y U TOCTPOCHUIO HH(POPMALIMOHHBIX CHCTEM..

1.2. JlucuumimHa BXOAWT B  COCTaB  4acTH, (opMuUpyeMoW  ydyaCTHHKaMHU
00pa30BaTe/bHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BhICILIETO0 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepedeHs IIaHUPYEMBIX PE3YIHTATOB OOYUYEHHUS MO JUCHUIUIMHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare m3yueHus AMCHUILIMHBI OOYUYAIONTUICS JOJDKEH 001a/aTh CIEAYIOIUMU
KOMIIETEHIIMSIMU WIIM UX 4acTAMU. KOMIIETEeHIIMM U MHIMKATOPBl UX JTOCTUKEHUS IPUBEACHBI B
tabnuue 1.

Tabmuna 1 — [lepeuens KOMIETeHIINN U UHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpynna) Kon n Koz v HanMeHoBaHME HHIMKATOPA JOCTHKEHUS
HauMEHOBaHUE
KOMIIETEHIINH KOMIIETCHIINH
KOMIIETEHIINH
ITK-5 Cnocoben
[1K-5.3.1 3HaTh OCHOBHBIE HAMPaBJICHHUS, 0OJIACTH
pa3pabaTbIBaTh
MIPUMEHEHUSI TEXHOJIOTHUHM U HHCTPYMEHTAJIbHBIE
OpUTMHAJIbHBIE
CpeICTBA HCKYCCTBEHHOTO MHTEIUIEKTa
ANTOPUTMBI U
[1K-5.VY.1 ymeTp 000CHOBBIBATH BBIOOD
IIPOrpaMMHBbIE .
MHTEJUIEKTYabHBIX TEXHOJIOTUHN I pa3paboTKu
[IpodeccuonanvHbie | cpeacTBa ¢
IIPOrPaMMHBIX CPEJICTBA C 3JIEMEHTAMHU
KOMIIETEHIIUU AIIEMEHTaMU
HCKYCCTBEHHOT'O MHTEJIEKTA
HCKYCCTBEHHOI'O
[1K-5.B.1 BnaseTs HaBbIKaMu pa3pabOTKH
MHTEJJIEKTA 151
— MIPOrPaMMHBIX CPEJICTB C DJIEMEHTAMU
p HCKYCCTBEHHOT'O MHTEJJIEKTa JJIsl PeLIeHUs
PO eCCHOHATBHBIX
npogeccuOHANbHBIX 3a/1a4
3aj1a4

2. Mecro nucuuniunsl B cTpykrype Ol

HucnurninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
IIPYU U3YYEHHUH CIEAYIOIINX AUCIUILINH:

Maremarnka. MaremMaTU4eCKUI aHAIU3

Nudopmaruka

®dusnka

OcHOBBI IPOrPaMMHUPOBAHHUS

3HaHMs, TONyYEHHbIE TPU HU3YUYEHUU MaTepuana JaHHOM JIHUCUUIUIMHBI, HMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYE€HUE, TAK U UCIIOJIb3YIOTCS IIPU U3YUEHUH IPYTUX AUCLMILINH:
IIPU MOATOTOBKE BBIMTYCKHOW KBaJIM(UKAIIMOHHON paboThI OakasiaBpa.

3. O0BeM U TPYI0EMKOCTh TUCIUILIMHBI
Jlanapie 00 00meM oO0beMe MUCIUILUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboTHI IO TUCHHUIUIMHE (M pacTpeie]IeHue dTOU TPYIO0EMKOCTH 10 CEMECTPaM) MPEACTABICHBI B
tabnure 2.

Ta6mmma 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoemMKocTs 110
Bun yuebHoit pabotbl Bcero ceMecTpam
Ne8




1 2 3

Oowan mpyooemKocmp OUCHYUNTUHDL, 3/ 108 3/ 108
3E/ (uac)
H3 Hux uacoe npakmuueckoii n0020moeKu 17 17
AyoumopHnuie 3anamus, BCEro vac. 51 51
B TOM YHCIIC:

nexuuu (JI), (gac) 34 34

npakTuueckue/cemunapckue 3anarus (113),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 17 17

KypcoBoii nmpoekT (pabota) (KII, KP), (gac)

9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (4ac) 57 57
Buo npomesxcymounoi ammecmayuu: 3auer,
mudd. 3ager, sk3amen (3auer, Judd. 3au, | 3auer 3auer
DK3.*%*)

% o
HpHMe‘IaHI/Ie: KaHAUJATCKHUU 3K3aMCH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenesnceHue TPyIOEMKOCTH JUCIUTUIMHBI IO Pa3/ieiaM U BHJIAM 3aHSTHH.
Paznensl, TeMBl JUCIUTIIMHBI U UX TPYAOEMKOCThH IIPUBEICHBI B TA0JHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Jexuuu | 113 (C3)| JIP KII CPC

Paznensl, TEMBI JUCLIMIIINHBI (ac) (aac) (sac) (uac) (1ac)

Cemectp 8

Pazaen 1. OCHOBBI TEOPUH ITOCTPOCHUS
BUPTYaJIbHBIX JBOMHUKOB

Tewma 1.1. Knnaccugukanust BUpTyaabHBIX
JIBOMHHUKOB

Tema 1.2. 3agauu ynpaBieHUs BUPTYaIbHBIMU
JIBOMHUKAaMH B CTaTUKE U B JUHAMHUKE

Tema 1.3. UncneHHBIE METOABI HAX0XKICHHUS
TPACKTOPUHN IMHAMUYECKUX IBOWHHUKOB

10 4 38

Paznen 2. [Ipuknannble 3a1a4u ynpaBieHus
BUPTYaJIbHBIMU JIBOWHUKAMU

Tema 2.1. PazpaboTka CHHOIICHCOB IS
BHUPTYaJIbHBIX IBOMHUKOB

Tema 2.2. 3aga4n MOJEIMPOBAHUS CIIOPTUBHON
HaNpaBJIeHHOCTH (LITAaHTa, TYPHHUK, U T.II.)
Tewma 2.3. 3agaun MOJENMPOBAHUS T€ATPATBHOMN
HarpaBJIeHHOCTH (0asieT, KUHO, U T.I1.)

10 6 40

Hroro B cemectpe: 34 17 57

Hroro 34 0 17 0 57

IIpakTrueckass IOATOTOBKA  3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
oOy4JarlolMMHUCS  OMNpEeNeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢  Oyayulei
npodeCcCHOHATIBHOMN 1S TeTbHOCTBIO.

4.2. CopepxaHue pa3esioB U TEM JIEKIIMOHHBIX 3aHATHH.
Copep:xanne pa3felioB U TeM JICKIIMOHHBIX 3aHITHIA MPUBEACHO B Ta0OIHIIE 4.




Ta6mmma 4 — ComepxaHue pa3aesioB U TeM JIEKIIMOHHOTO UK

Howmep paznena

HaszBanue u conep:xanue pas3iesioB U TEM JICKLIMOHHBIX 3aHATHI

1

Paznen 1. OCHOBBI TEOPUU MOCTPOSHUSI BUPTYaAJIbHBIX TBOMHUKOB
Tema 1.1. Kimaccuduxanus BUPTyaqbHBIX IBOMHUKOB 110 chepe
MPUIOKEHHUs (Hayka, UCKYCCTBO, CIIOPT, JOCYT), O
JTUHAMUYECKUM CBOMCTBaM (KHHEMaTHKa, TMHAMHUKA), TI0
BHEIIIHEMY BUY (ITOJTHOE 1Moj00ue, aOCTpaKTHBIC,
MacKHpYyeMbIe), 10 XapaKkTepy pa3paboTku (0JUHOYHAS,
COBMECTHAsI Yepe3 CETh)

Tema 1.2. 3agaun ynpaBieHUs: BUPTYaIbHBIMU JBOMHUKAMH B
CTaTHKE U B IMHAMUKE: pa3paboTKa 3KBalIai3epoB AJs
MOJICJIMPOBAHUS U 3aMKCH CLIEH CTAaTUKH, NIepe/iada TUMHAMUKA
MOCIIE0BATEIHHOCTAMU CTATHUECKUX CIICH.

Tewma 1.3. UucneHHBIE METOIbI HAXOXKIECHUS TPACKTOPUI

JUHAMUYECKUX JIBOMHUKOB: AU depeHnnanbHble ypaBHEHHS
JUHAMHUKU CIIOPTCMEHOB, CaH! YaIribirnHa, TeOpUs MEXaHUKU
Bosu ['.B. Kopenesa, mpencraBinenne o )yHKIIMOHAIBHBIX
cucreMax I1.K. AHOXMHa, pa3BUTHE TEOPETUYECKON MEXaHUKH B
KoHIe XX BeKa, HETOJIOHOMHAsi MEXaHHKa, BAKOMHAsl MEXaHHUKa
B.B.Ko3noBa, negunut mozeneit xoas061 podoTos, JI3era-
(byHKLHUS KaK MOJIEIb IIyTHHKA

Paznen 2. [IpuknagHele 3a1a4u ypaBiIeHNs] BUPTYaIbHBIMU
IBOWHHUKAMU

Tewma 2.1. PazpaboTka CHHOIICHCOB JUIsl BUPTYaIbHBIX JBOWHUKOB.
Urposast opma MOCTaHOBKH 3a/1a4 HA IIOCTPOCHUE
BUPTYaJlIbHBIX IBOMHUKOB (Ues AecTBUS 0€3 TUalloroB,
gaming)

Tewma 2.2. 3agaun MOJEIUPOBAHMSI CIIOPTUBHOM HANPaBIEHHOCTH
(urTaHra, TYpHUK, U T.I1.): IPUMEPHI C MOJHATHEM IITAHTH,
PBIBOK M TOJYOK, YIIPa)KHEHUS HA TYPHUKE, COIHBIIIKO U
CKJIETIKA, METAaHUE MOJIOTA.

Tewma 2.3. 3agaun MOJETHPOBAHUS T€ATPATHHOMN
HaNpaBJIEHHOCTU: MaTeMaTh4yecKast MOJieNb OalleprHBbl, MyTHHUKA,
Oera, TeaTpaJbHBIX ABM)KEHUH, Xopeorpadus U MO3UpOBaHHE.

4.3. TIlpaktuyeckue (CEMUHAPCKUE) 3aHSITHS
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B Ta0IuIIE 5.

Ta6m/1ua 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

N3 nux Ne
Ne | Tems! npaktnueckux | @opMbl IPaKTUUYECKUX | TpPYyJOEMKOCTb, |IPAKTHYECKOH |pa3nena
n/m 3aHATUN 3aHATUN (gac) MMOATOTOBKH, | JUCLUIT

(gac) JIMHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlaGopaTopHbIe 3aHATHS




Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTh ITPUBEICHBI B TA0IUIE 6.

Ta6ymia 6 — JlabopaTopHbIe 3aHIATHS U MX TPYJ0EMKOCTh

N3 Hux No
Ne HaumenoBanue nabopatopHbix padboT TpynoeMKOCT®, | MPaKTHUCCKOI | paszena
/o (gac) MOJATOTOBKH, | JMCIIHII

(gac) JIMHBI
Cemectp 8

[TocTpoeHune 3kBasIaii3epoB 1103 5 5 1

ITocTpoenue riarojgon 6 6 2

Pa3paboTrka cuHOTICHCOB 6 6 2

Bcero 17

4.5. KypcoBoe npoekTupoBaHue/ BBIIIOIHEHUE KYPCOBOU PabOTHI
Y4eOHbIM MJIAHOM HE IPEIYyCMOTPEHO

4.6. CamocrosTenbHas padboTa 00y4arOImuXCs
Bunbel caMmocTosiTennbHON pabOTHI M €€ TPYA0EMKOCTh IIPUBEICHBI B Ta0HIIe 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI U €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 8,
Bun camocrositensHOl paboTh
qac qac
1 2 3
M3y4eHne TeOpeTHUECKOro MaTepuana
10 10
quciumingel (TO)
[TonroroBka 0T4ETOB 1O J1a0OPATOPHBIM
33 33
pabotam
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 14 14
ycneBaemoctu (TKVY)
Bceero: 57 57

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUs
JUISL CAMOCTOSTETTEHON PabOThI 00YUAIONIUXCS IO TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-MeTOINYeCKHe MaTepualibl ISl CAaMOCTOSITENbHOW paboThl 00ydaromuxcs yKa3aHbl B
ma. 7-11.

6. IlepeueHb MeyaTHBIX U SIEKTPOHHBIX YUEOHBIX U3TaHUI
[lepeueHb meYaTHBIX U SJEKTPOHHBIX YU4EOHBIX U3/IaHUH TIpUBEIeH B TabmuIle 8.
Ta6muia 8— IlepeueHp meYaTHBIX W AJIEKTPOHHBIX YUCOHBIX U3TaHUN

HIudp/ KommuecTBo K3eMILIsIpOB B
URL bubnuorpaduueckas ccplika Oubmoreke
azpec (KpoMe AIIEKTPOHHBIX SK3EMILISIPOB)

Maremarnueckas cetb «OKuBas Kauray ¢
MHTEepHET-poboTamMu U creHamu // banonun
H.A., CepreeB M.b., Ceprees A.M. u ap.
http://livelab.spb.ru/

2. Mertonuueckre ykazaHus




"CuctemMbl BUPTYyAIbHON peaIbHOCTH
(maremarudeckue ocHOBBI)" // bamonuH
H.A.

http://livelab.spb.ru/virtual/

Teopernueckas MexaHuKa B IpuMepax //
banonun H.A.
http://livelab.spb.ru/labs/Mechanics/

Cunornicucsl B npumepax // banonnn H.A.
http://livelab.spb.ru/labs/synopsis/

Mopnens tena B 3D // banonun H.A.
http://livelab.spb.ru/labs/telo/

Mopaen THMHACTOB U1 HAUMHAKOLINX //
bamonun H.A.
http://livelab.spb.ru/labs/chag/

banonun H.A.

HoBb1l1 Kypc Teopuu yIrpaBiieHUs
nBmxenueM - CII0.: U3-Bo

C.-Ilerepb6. yn-ta, 2000, 160 c.
http://mathscinet.ru/files/BaloninNA.pdf

http://mathscinet.ru/files/BaloninNA.pdf

banonun H. A. Beenenue B
MHTEJUIEKTyallbHbIE CUCTEMBI : yueOHOe
nocooue / H. A. bBanonun, H. B. ConoBses,
T. H. Conossesa ; C.-Iletep0. roc. yH-T
a’poKocM. pudopocTpoeHus. - CaHKT-
[TerepOypr : 'VAIL 2014. - 159 c. : un. ; 21
cM. - bubnuorp.: c. 158. - 100 k3. - ISBN
978-5-8088-0980-2

Boctpukos A.A., batonun H.A., Ceprees
A.M. BayrpuniatHsle HHTEpPEchl
BCTPauMBaeMbIX CUCTEM: Yueb. mocolue/.
CIIGI'YAIL CII6., 2012.

10

10.

banonun H. A., Ceprees M.

b. becipoBOoiHBIE TEPCOHANIBHBIE CETH HA
ocHoBe ZigBee. YueOnoe nocodue. — CII6:
I'VAIL 2012. - 58 c.

12

11.

banonun H. A., Ceprees M. b., Mapueii B.
E. HoBbIe BO3MOKHOCTH MaT€MaTUYECKON
CETH JUIsl KOJUIEKTUBHBIX MCCIIE0BAaHUMN U
MonenupoBanus B Uatepuer //
WHpopMalnoHHO-YPaBIISIOIINE CUCTEMBI.
2014, Ne 3(70),

C.40-46.

12.

banonun H. A., Ceprees M.

b. CoBpeMeHHbIE CETEBBIE TEXHOJIOTUH B
HAy4YHBIX UCCIIEOBAHUAX //
WNudopmannonnsie Texnomoruu. 2014. Ne 2.
C. 23-26. (html)

13.

banonun H. A., Ceprees M. b. Texunueckas
">xuBas KHUTA'": TPUTJIAIICHUE K TUCKYCCUU
// Beiciiee O6pazoBanue B Poccun, 2013. Ne
7.C. 141-144.



http://novtex.ru/IT/it2014/number02.html

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHHUKAIMOHHOHN cetn « HTepHeT»

IIepeuenn AJIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB UH(POPMALIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTH «MHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHUS JUCLMILIMHBI
npuBezieH B Tabnuie 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpcoB HHGPOPMALMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»

URL anpec HaumenoBanue

http://livelab.spb.ru Marematnueckas cethb «OKuBas Kauray ¢ untepuer-podoramu u
crennamu // bamonun H.A., CepreeB M.b., CepreeB A.M. u ap.
http://livelab.spb.ru/

8. IlepeueHpr HHMOOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeueHp MpoOrpaMMHOIO OOECIEUEHHUs, HCIOJb3YyeMOr0 MpU OCYIIECTBICHUU
00pa30BaTeNILHOTO Mpolecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yeMOT0 IPOTPAMMHOTO oOecrieueH s peacTasiieH B Tadauie 10.

Tabnuna 10— [lepeuens nporpamMmmHoro obecredeHus

Ne i/ HanmeHnoBaHue

He npenycmotpeno

8.2. Ilepeuenp HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIIecca MO JUCIUILTHHE

[lepeyeHb HCMONB3YEeMBIX HWH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUUYECKas Oa3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa3zoBaTenbHOrO MpoIiecca Mo JUCHUIIIHHE, TIPe/ICTaBleH B Tabnuiel?2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HaumeHoBaHMe coCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)

1 | JlekunoHHas ayIiuTOpUs

10. OueHouHble CpeACTBa ISl MPOBEICHUS TPOMEKYTOUHOM aTTECTAllUN
10.1. CocTtaB OLEHOYHBIX CPEIACTBIJS MPOBEACHHUS MPOMEKYTOUHOM aTTecTalluu
00ydJaronuxcs Mo IMCIUILTMHE TTPUBE/IeH B Tabnwuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJISl IPOBEACHUSI POMEKYTOYHON aTTeCTalluu

By npomexyToO4HOM aTTecTanuu [lepedyeHp OLICHOYHBIX CPEACTB

3auer Cnmcok BOIPOCOB;




10.2. B kauecTBe KpHUTEpHEB OLEHKH YPOBHSI C(OPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00ydJarouMMHcs NMpPUMEHseTCsl 5-0ajulbHas MIKajla OLIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B Teuenne cemecTpa MOXKET UCIOIB30BAThCS
100-6amnpHass  mKaja  MOJYJbHO-PEHTHHTOBOM  CHCTEMbl  YHHMBEPCHTETa,  IpaBHIIA
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS cpOPMHUPOBAHHOCTH KOMIETEHITHH

OI11eHKa KOMITETEHITUI

XapakrepucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-OayuIbHAs HIKaIa PAKTCp (bopmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasCh Ha 3HAHWS OCHOBHOW W JOMOJIHHUTEIBHOW JIUTEPATYpPHI,
TECHO IPHBS3bIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHS C MPAKTHICCKON
JESITEIIbHOCTHIO HAIPABIICHHS;

— yMeJo 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNUaIN3UPOBAHHBIX TOHITHH.

«OTIIMYHO»
<Ga4YTCHO»

— 00yJaromuics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHa, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JUTEPaTypPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAaHUS C NPAKTHYCCKOH JESITEIHbHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— BJIQJICET CHCTEMOMH CIIeIMATN3UPOBAHHBIX TOHSTHH.

«XOpOLIO»
(Ga4YTCHO»

— o0yyarouuiicss YCBOMJI TOJBKO OCHOBHOW IMpPOrpaMMHBIM MaTrepual,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasch HAa 3HAHUSA TOJBKO OCHOBHOM
JUTEPaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HallpaBJICHUS;

— cn1abo apryMeHTUpPYeT Hay4dHbIE MOJIOKEHHUS;

— 3aTpyaHseTcs B (GOpMYIMPOBAHUN BBIBOJOB U 0000IICHHUIA;

— 9YaCTMYHO BIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITHI.

«y/I0BJIETBOPUTEITHLHOY
«BaYTEHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIHHOH 4YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTU  HpHU
paccMOTpeHHH IPpo0JIeM B KOHKPETHOM HalpaBJICHUH,

— WCTIBITBIBAET TPYTHOCTH B MPAKTHYECKOM PUMEHEHNUHN 3HAHUIA;

— HE MOXKET apryMEeHTHPOBATh HAY4YHbIE MTOJIOKECHHUS;

— He (OpMYIIHPYET BBIBOJAOB H 0000IICHHH.

HCYOOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

10.3. TunoBsle KOHTPOJIbHBIE 3aJaHNSI U UHBIE MaTEpUAIIbI.
Bomnpocs! (3agaun) 11 sK3aMeHa rpeJcTaBieHsl B Tadnuue 15.

Tabnuna 15 — Bonpocs! (3agaun) 18 9K3aMeHa

Ko
No mi/mm [Tepedyens BonmpocoB (3a1av) 115 IK3aMeHa A
WHAWKATOpa
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mist 3aueta / audd. 3adera
Kon

Ne /i [Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3auera

WHIUKAaTOpa




1 OCHOBBI TEOPUHU MOCTPOCHMS BUPTYAIbHBIX JIBONHUKOB I1K-5.3.1
2 Knaccuukanus BUpTyaabHBIX ABOWHUKOB [1K-5.3.1
3 3ajauu ynpaBJeHUs] BUPTYaJIbHBIMU JIBOMHUKAMU B CTaTUKE I1K-5.3.1
4 3aiayu ynpaBlieHUs] BUPTYalbHBIMU ABOWHUKAMM B CTaTUKE U MK-5.3.1
B IMHAMHKE
5 IIpuMepsl 2kBanai3epoB 411 MOJAEIMPOBAHUS U 3aIIUCU CLIEH [K-5.3.1
CTaTUKHU
6 [Ipumepsl nepenayn TMHAMUKHU [1OCJIEI0BATEILHOCTIMU MK-5.3.1
CTaTHMYECKUX CIIeH
7 Jubdepennnanbapie ypaBHEHHS TMHAMUKA CIIOPTCMEHOB I1K-5.V.1
8 Cann Yaruisiruna IK-5.V¥.1
9 Teopust Mexanuku Bosin [.B. Kopenera I1K-5.3.1
10 IIpencraBnenue o pynkuuoHanbHbIX cuctemax [1.K. AHoxuHa [IK-5.V.1
11 Pa3BuTune TeopeTnyeckoil MexaHuKu B KOHIIE XX BeKa T1K-5.3.1
12 HerononomHas mexaHuka [1K-5.3.1
13 BakomHuas mexanuka B.B.Koznosa [1K-5.3.1
14 Mopenu xo0ap0b1 p0OOTOB IIK-5.V.1
16 JI3eTa-QyHKIMS KaK MOJIENb yTHUKA [IK-5.V.1
17 HpI/IUKnaz[HHe 3a/la4uM yIpaBlIeHUS BUPTYaIbHBIMU MK-5.B.1
JIBOMHUKAMU
18 Pa3paboTka CHHONCHCOB I BUPTYaJIbHBIX JBOWHUKOB I1K-5.B.1
19 Urposas ¢popma NMOCTAHOBKH 32/1a4 Ha IOCTPOCHHE MK-5.B.1
BUPTYaJIbHBIX JIBOWHUKOB
20 3asia4i MOJEIMPOBAHNS CIOPTUBHOM HAIIPaBIEHHOCTH [IK-5.V.1
21 [Ipumep pbIBKa IITaHTH [IK-5.V.1
22 IIpuMep TOIIYKA INTAHTH IIK-5.Y.1
23 [IpuMep CONHBIMIKO [IK-5.V.1
24 IIpumep ckuenka IIK-5.Y.1
25 Meranne Mosora [IK-5.V.1
26 3azaun MOAEIMPOBAHNS T€aTPaIbHONW HAIIPABJIEHHOCTH I1K-5.B.1
27 MaremaTHrueckasi Moeb OaneprHbI I1K-5.B.1
28 Xopeorpadus 1 MO3UPOBaAHHE [1K-5.B.1

[lepeueHp TeM I KypCOBOTO NPOEKTUPOBAHUSA/BBIIIOJHEHUS KypCOBOM pabOThI
npejcTaBieHsl B Tabmuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOrO IPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

[TpuMepHBIii IepedeHb TeM il KYpCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS

Ne n/mn .
KypcoBO#l paboThI
Y4eOHBIM IIIAHOM HE MPETYCMOTPEHO
Bonpocel i mpoBeneHUsT NPOMEXYTOUYHOM aTTECTallUM B BHJE TECTUPOBAHMUS

npeJcTaBieHbl B Ta0nuie 18.

Tabnuna 18 — [IpuMepHbIil nepeyeHb BONPOCOB JJis TECTOB

Ne /i1

ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB

Kon
WHJAKATOpa

[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OpPMBI
o0OydeHus1, IpeCTaBIeHbI B Ta0muie 19.

Ta6muma 19 — [lepedeHb KOHTPOIBHBIX PadbOT




No /it ITepeyeHp KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meronuyeckue  MaTepuaibl,  ONPEACIAIOIIME  IPOLEAYypbl  OLEHUBAHUSA
WHAUKATOPOB, XapaKTEpU3YIOIIUX JTanbl (HOPMHUPOBAHMS KOMIETEHIIMH, coaepxkarca B
JIOKaJbHBIX HOpPMATUBHBIX akTtax [ YAIl, periaMeHTHpyIOUIUX TOPSIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTalli 00yJaromuxcs
I'VAIL

11. Metonuueckne yka3zaHus JUisl 00y4arOIIUXCs 10 OCBOCHHUIO JUCITUTIIUHBI

11.1. MeTonuueckne yKa3aHUs I OOYYArOIIMXCS 10 OCBOCHHIO JICKITMOHHOTO
MaTepuaa.

OcCHOBHOE Ha3HAYEHME JIEKIIMOHHOTO MaTepuaia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
ryOOKoe U CHOE U3JI0KeHue yueOHoro marepuana. Ha3HaueHue COBpPEMEHHOM JIEKIMM B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMALMIO 1O TEME, a B OCBOCHUHU
GyHaaMEeHTATBHBIX TPOOJIEeM JUCHMUIUIMHBI, METOJOB HAyYyHOrO ITO3HAHHSA, HOBEWUIINX
JOCTMDKEHUI Hay4yHOH MbIciau. B yueOHOM mporecce JIEKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpraHM3alMOHHYI0 U MH(POpPMAMOHHYIO (yHKUMU. JIEKIMsS pacKpblBaeT MOHATHIHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeIbHOE NPEACTaBICHUE O AUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[InanupyemMble pe3yabTaThl IPH OCBOEHUH 00yYaroMUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUN, YpPOBEHb
KOTOPBIX ONPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO € IPENOJaBaTeIeM;

— pa3BuTHe NPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIbHOTO TBOPYECKOT'O MBIIIJIEHHUS.

— TOsiBJIeHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— TIOJy4Y€HHE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKalIINe TO/IbI;

— HAY4YUTbCSl METOAMYECKH 00padaTbiBaTh MaTepuai (BBIACNIATH IJIaBHBIE MBICIU U
MOJIOKEHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATH HUX B  Pa3IMYHBIX
bopmynupoBKax);

— TOJy4YeHHE TOYHOIO NOHMMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.

JIekuMOHHBI MaTepuall MOXET CONPOBOXKIAATbCA JEMOHCTpaluuend CIaioB H
UCMOJIb30BaHUEM DA3laTOYHOr0 MaTepuala IpH HPOBEIEHUH KOPOTKHX JUCKYCCHH 00
OCOOEHHOCTSIX MPUMEHEHHUSI OT/IETbHBIX TEMATHUK I10 TUCHUIUINHE.

CrpyKTypa npefocTaBieHusl JEKIMOHHOIO MaTepuana:

— H3noxeHune TeoOpeTHUYECKUX BOMPOCOB, CBA3aHHBIX C PacCMaTpPUBAEMON TEMOM

— Omnucanre METOJI0B U MPOTrPAMMHBIX CPEJICTB YIPaBIEHUS BUPTYaIbHBIMH IBOMHUKAMU
IIPU TOCTPOSHUH NH()OPMALIMOHHBIX CHUCTEM

— JlemoHcTpanyss NpuUMEPOB BUPTYAJIbHBIX JBOMHMKOB C IPUMEHEHHEM METOAOB U
IIPOrpaMMHBIX cpeacTB MIHTepHeT

— O06001IeHe N3T0KEHHOT0 MaTepraa

— OTBeThI Ha BOZHUKAIOIINE BOIPOCHI IO TEME JIEKIIUH.

11.2. Meronnyeckue yka3zaHUs i OOYYalOIIMXCS IO BBINOJIHEHUIO JTAOOPATOPHBIX
pador.

B xoxe BemonmHeHUs m1abOpaTOPHBIX palbOT OOyYaAIOMUNUCS MODKEH YIUIYOUTh |
3aKpENUTh 3HAHMS, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METOIUKOM M TEXHUKOU
JKCHEPUMEHTa B COOTBETCTBUU C KBAJIM(UKAUOHHOW XapaKTEPUCTHUKOW OO0Yydaromerocs.




Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIbHO-IIPAKTUYECKON, pacyeTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BrimonHenue 51abopaTtopHBIX paboOT OO0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpelenseMoi ydeOHbIM IUIAHOM, U OTHOCUTCS K CpEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33/1a4 00y4YaroIerocs:

— T[pHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3Y4aeMbIX B paMKax JJaHHOW JUCIUILINHBL,

— 3aKpeIUIeHue, pa3BUTHE U JeTalu3alus TEOPEeTHMUECKUX 3HAHUM, MOJY4YEHHBIX Ha
JEKIMX;

— ToJIyueHHe HOBOM MH(OpMAINH 110 3Y4aeMOH JTUCIUILINHE;

— T[pHOOpeTeHHWe  HABBIKOB  CAMOCTOSITEIBHOH  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHreM U pudopamu.

3amanue U TpeOOBaHUA K IIPOBEAEHHIO 1a00PaTOPHBIX padoT

Bapuant 3amaHus 1o Kaxaou JabopaTOpHO paboTe OOydYarOUIUiiCS IOJIydaeT B
COOTBETCTBUU C HOMEpPOM B cHucCKe Tpymmbl. [lepen mpoBepeHHeM J1abopaTOpHOW pPabOTHI
oOyuJaromemMycsi ClieJyeT BHUMATEIbHO O3HAKOMHUTHCS C METOJMYCCKUMH YKa3aHHUSIMHU II0 ee
BBIITOJIHCHUIO. B COOTBCTCTBUHU C 3aJaHUCM 06y11a}01111/1171c2 JOJIDKCH ITOATOTOBUTH HCO6XOI[I/IMBIG
JAHHBIC, TIOJIYYUTh OT TMPENOAaBaTelisi JOMYCK K BBITOJHCHHIO J1a0OpaTOpHOM padoTHI,
BBIMIOJHUTh YKa3aHHYIO IOCJIE0BATEIbHOCTh JAECUCTBUN, IMONY4YUTh TpeOyeMble pe3yJbTaThl,
0(pOPMUTH M 3aIMUTUTH OTYET 110 Ja0OPATOPHOM padoTe.

Crpykrypa u hopma otyera o J1abopaTopHOU padboTe

Otduer o mabopaTopHOW paboTe MOJDKEH BKJIOYATh B CE0S: TUTYJIBHBIN JIHCT,
(GOpMYITMPOBKY 3allaHUs, TCOPETUYECKUE IIOJIOKEHHSI, WCIIOJIb3YeMbIe TPU BBIIIOJHCHUU
1abopaTopHOI paboOThI, OMKMCAHKUE MPOLECCAa BBIOJHEHUS 1ab0paTOpHOU padOThI, MOTYyUEHHbIE
PE3yNbTaThl U BBIBOJIBI.

TpeboBanus k ohopMIEHUIO OTYETA O TAOOpaTOpHOU paboTe

[To xaxmoit mabopaTopHOil pabOTE BBIMOJIHSIETCS OTIAEIbHBIN OTYeT. TUTYIBHBIN JHUCT
opopmisieTcss B COOTBETCTBUU C IabnoHOM (0Opas3iioM) mpuBeAeHHbIM Ha caiite ['YAII
(www.guap.ru) B pazaene «CexTop HOpMAaTUBHOM JOKYMEHTAIMN». TeKCTOBbIE U Tpaduueckue
MaTepuaisl 0hopMISIIOTCS B cooTBeTcTBUM ¢ nedcTByrommMu ['OCTamu u TpeGoBaHUsMU,
npuBeneHHbIMU  Ha caiite [YAIl (www.guap.ru) B pasmene «CeKkTop HOpPMAaTUBHOU
JOKYMEHTAIUN.

11.3. Meronuyeckue ykazaHus A7 00y4aroMIMXCs MO MPOXOKISHUIO CaMOCTOSITENEHOM
paboThI

B xoze BBIOTHEHUS CaMOCTOSATENHHON pabOThI, OOYUYAIOUIUIICS BBIMOIHSAET paboTy MO
33JIJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IPEIOAaBareis, HO 0e3 ero HelmoCpeICTBEHHOTO
y4acTusl.

Jst oOydvaroruxcsi Mo 3a04HOM (Gopme OOydeHHs, caMOCTOSITeNbHAasT pabdoTa MOXKET
BKIIIOUYATh B ce0s KOHTPOIBHYIO paboTy.

B mporecce BBITTOTHEHUST CaMOCTOSITEIBLHON padOTHI, y 00ydaromerocss (popMUPYETCs
1enecoo0pa3Hoe IaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJSET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMU W CHCTCMATH3AllUH an/I06peTaeMHx 3HaHI/II>'I, o0ecrieynBaeT BBICOKHIA
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYECHHs, TMOMOTaeT TOMYyYUTh HABBIKA TIOBBIIICHUS
MpoeCCHOHATIBHOTO YPOBHSI.

MeToaudyeckumMi ~ MaTepualiaMH,  HAMpaBJSIONIMMH  CaAMOCTOSITENbHYIO  paboTy
00yJarONTUX CSASBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHILINHE;



—  METOJMYECKHE YKa3aHUS IO BHIMOTHEHUIO KOHTPOJIBHBIX pa0oT (A1 00ydaromuxcst
10 3a049HOU (popme oOydeHHs).

11.4. MeTtonuueckne ykazaHUs I O0YYAIONMIUXCS IO MPOXOXKIACHUIO MTPOMEKYTOUHOM
aTTeCTaIUU.

[IpomexyrouHas  arTectauus  oOydaroluXcs — NpeAycCMaTpUBaeT  OLICHUBAHHE
MPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3yJIbTaTOB OOy4eHHs MO AucHuIuinHe. OHa BKIIIOYAET B
cebst:

— 3a4eT — 3To (opMa OLICHKH 3HAHUH, MOTYYCHHBIX OOYYAIOMIUMCS B XOJ€ M3yUCHUS
y4eOHOM TUCUUIUTMHBI B LIEJIOM WJIM MIPOMEKYTOUYHAs (110 OKOHYAHUU CEMECTpa) OLICHKa 3HAHUU
0o0ydaromuMcs 1Mo OTHEIbHBIM pa3fiesiaM TUCHUIUIMHBI C aTTEeCTAllMOHHON OIICHKOM «3aYTeHO»
WJIU «HE 3aUTEHO».



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIUILIAHBI

JlaTta BHECeHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

IToanucek BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




