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AHHOTaUs

Hucnunnmna «YucneHHble METOIbI M BapUAlMOHHOE HCUUCICHHE» BXOIUT B
00pa30oBaTeNbHYIO MPOTpaMMy BBHICIIErO OOpa3oBaHHS — WporpamMmmy OakamaBpuara IO
HampaBjeHuto noarotoBku/ crneruanbHocTH 09.03.01 «MHpOpMaTHKa W BBIUKUCIUTEIbHAS
TEXHUKa» HamnpaBlIeHHOCTH «KoMMbIOTepHBIE TEXHOJOTMHM, CUCTEMBI W ceTu». [ucuuminna
peanmmu3yetcs kadenpoit «Ned4y,

JucnumnimHa HameneHa Ha (GOpMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMIIETCHITHIA:
ITIK-4 «CriocoOeH MpoeKTHPOBATh MPOTrPAMMHOE 0OCCIICUCHHEY

Conepxkanve AUCHUIUIMHBI OXBaThIBAET KPYr BOIPOCOB, CBS3aHHBIX C IMOJTYyYECHUEM
CTYJEHTaMH HEOOXOJMMBIX 3HAHWH U HABBIKOB B 00JACTU YMCIIEHHBIX METOJIOB, BKIIOYAIOIINX
ONTUMU3ALMIO BapUAIMOHHBIMM METOJAaMHU, JUJISl PELICHUs MPaKTUYECKHUX 3a]ad [0 aHaIu3y U
CUHTE3y HH()OPMALIMOHHBIX CHCTEM.

[IpenoaBanre MUCHMIUIMHBI MpPEIyCMATPUBAeT cleayromue (OpMbl  OpraHU3aIHU
yueOHOro Ipoliecca: JIKIIH, 1a0opaTopHble paboThl, CAMOCTOSITENbHAS pa0oTa 00y4JaroIIerocs.

[IporpamMmmoil AMCIHUIUIMHBI TMPEAYCMOTPEHBI CIEAYIONIUE BUIbBI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAsI aTTecTanus B hopMe IK3aMeHa.

OO0masi TpyAO€MKOCTh OCBOCHHUSI UCHUMIUIMHBI COCTaBIsAe€T 4 3a4eTHBIX eAUMHUII, 144
Jaca.

SA3bIK 00yueHUs 10 JUCLUILIMHE «PYCCKUH »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOyUEHUS IO TUCIUILINHE
1.1. Tlenu npenoaaBaHus AUCUUTUIUHBI
[Tomyuenue cCTyAeHTaMH HEOOXOIMMBIX 3HAHUH ¥ HAaBBIKOB B OO0JACTH YHCICHHBIX
METO/I0B, BKJIFOUAIOIIMX ONTHMH3AIUI0 BAPUAITMOHHBIMA METOJIaMH, KaK TEOPETHUECKOTO, TaK U
MPOKIATHOTO XapaKTepoB, IS PEMICHUS TMPAKTUYECKUX 3alad [0 aHallu3y H CHHTE3Y
WH()OPMAITMOHHBIX CUCTEM..

1.2. JucuuruiiHa BXOIUT B  COCTaB  dYacTh, (opMmupyemMol  yd4acTHUKAMU
00pa3zoBaTeNbHBIX OTHOIICHUH, 00pa30BaTEeIbHON MPOrpaMMBbl BBICIIIETO 0Opa30BaHMs (ajee —
OII BO).

1.3. TlepedeHpb IUIAHUPYEMBIX PE3YIHTATOB OOYYCHHS 1O AUCITUIUIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbprare m3ydeHUs TUCHUILIMHBI OOYYaIOIIMICS JODKEH 00J1anaTh CIASAYIOIUMHI
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAWKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeueHb KOMIETCHIMI U UHAUKATOPOB UX JTIOCTHIKCHUS

Konu
Kareropus (rpymnmna) Koz u HanMeHoBaHNME HHIUKATOPa JOCTHXKEHHUS
HAaUMEHOBAHUE
KOMIIETEHIIUH KOMIIETEHIIUU
KOMIIETEHIIUU
[1K-4.3.2 3HaTh METOJIbI M CPEICTBA
IIPOEKTUPOBAHUS IPOTPAMMHOT0 OOECTIEUeHUs
I1K-4 Criocoben ITK-4.Y.1 ymeTp UCNIOIBb30BaTh CYIIECTBYIOLUE
[TpodeccuonanbHblie | MPOEKTUPOBATH TUIIOBBIE PELLIEHUS U 11a0JIOHBI IPOEKTUPOBAHUS
KOMIIETCHIINU IIPOrPaMMHOE IPOrpaMMHOr0 obecrieueHust
o0ecrnieueHue I1K-4.B.1 Bnazers HaBbIKaMU POEKTUPOBAHUS
CTPYKTYP JAaHHBIX, 0a3 JaHHBIX, IPOIPAMMHBIX
nHTepdeiicoB

2. Mecro aucuuniaussl B cTpykType OI1

JucuunimHa MoxkeT 0a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUINH:

Marematuka. MaTeMaTHueCKUM aHaiu3

HNudpopmaruka

dusnka

OCHOBBI POTPAMMHUPOBAHUS

3HaHUs, MOJYYECHHbIE NPHU HU3YyYEHUHM Marepuana JaHHOM JMCLUMIUIMHBI, MUMEIT Kak
CaMOCTOATENIbHOE 3HAYEHUE, TAK U MCIOJB3YIOTCSA MPH W3YYEHUU JPYTUX IUCIUIUIMH: TPHU
MOJITOTOBKE BHIMYCKHON KBaMU(UKAIIMOHHON paboTHI Oakanaspa.

3. OOBeM u TPYJOEMKOCTh JUCIUILTAHBI
Jlanable 00 o0meM oObeMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCIUIINHE (M paclpeielieHne 3TOH TPYA0EMKOCTH 110 CeMecTpaM) IpeACTaBICHbI B
tabnuue 2.

Tabmuua 2 — O6beM U TPYL0EMKOCTh TUCIUIIITMHbI

TpynoemMkocTs 1o
Bun yuebHo# paboThI Bcero ceMecTpam
No4
1 2 3
Oowan mpyooemKkocmp OUCHYUNTUHDL, 4/ 144 4/ 144
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 17 17
Ayoumopnuie 3auamus, BCETo 4yac. 34 34
B TOM YHCJIE:




nexrm (JI), (gac) 17 17

npaktudyeckue/cemunapckue 3aastus  (113),

(gac)

naboparopusie padbotsl (JIP), (dac) 17 17

KypcoBoii mpoekT (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 27 27
CamocmosamenvHas paboma, Bcero (dac) 83 83
Buo npomesxcymounoit ammecmayuu: 3ader,
mudd. 3auger, sx3amen (3auer, udd. 3au, OK3. OK3.
DK3.*%*)

sk o
IIpumedanue:  kaHaMAATCKHI IK3aMeH

4. ConepxaHue TUCIUIIIINHBI
4.1. Pacnpeznenenue TpyI10€MKOCTH JTUCIUIUIMHEI IO pa3eiaM U BUAaM 3aHATHH.
Pa3nenpl, TeMbl AUCHUILIMHBI U UX TPYAOEMKOCTh IIPUBEICHBI B Ta0uIe 3.

Tabmuna 3 — Paznesnbl, TeMbl TUCIUILIHNHBI, UX TPYAOEMKOCTh

Tlexuuu | 113 (C3)|  JIP KII | CPC

Paznensl, TeMbI JUCLIMILIAHEI (uac) (qac) (4ac) (dac) (gac)

Cemectp 4

Pazznen 1. OCHOBBI TEOPUU MTOCTPOCHUS
YHUCJICHHBIX METOJI0B

Tema 1.1. Kimaccudukanusi 9ucieHHbIX U
OINTUMU3ALIMOHHBIX METOIOB

Tema 1.2. 3agaun ynpasiieHUs BUPTYyalbHBIMU
poboTaMu B CTaTUKE U B TMHAMHUKE

Tema 1.3. HucjaeHHbIE METOABI HAXO0XKICHUSI
TPaeKTOPHIl pOOOTOB

Pasnen 2. [Ipukiiaguele 3a1a4u yIIpaBICHU
BUPTYaJIbHBIMU POOOTaMU

Tema 2.1. Pa3zpaboTka cuieHapueB amus
BUPTYaIbHBIX pOOOTOB

Tema 2.2. 3agaunl MOJIEIMPOBaHUS pOOOTOB,
AMUTHPYIOIINUX CIIOPTUBHYIO TEMATUKY
Tema 2.3. 3agaun MO/IEIMPOBaHUS pOOOTOB,
HMUTHPYIOIINX 3aJa4ld UCKYCCTBA

HWroro B cemectpe: 17 17 83

Hroro 17 0 17 0 83

[IpakTnyeckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4yarolMMHUCST  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oy;ymiei
npoQeCCHOHATBHOM 1eATEIbHOCTBIO.

4.2. CopepxaHue pa3ielioB U TEM JIEKIIMOHHBIX 3aHATHH.
Copep:xanue pa3felioB U TeM JEKIIMOHHBIX 3aHITHI MPUBEACHO B TabHIIE 4.

Ta6J'II/II_Ia 4 — Coz[epxcaHHe pa3aciioB U TEM JICKIHMOHHOT'O [UKJIA

Howmep paznena HaszBanue u conepxkanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI
1 Pasznen 1. OCHOBBI TEOPUM MOCTPOEHUS YNCIEHHBIX METOJI0B
Tema 1.1. Kimaccudukanmsi 4ucaeHHbIX 1 ONTUMHU3AIIMOHHBIX




METOJIOB 10 IPU3HAKaM MOBTOPEHHUSI (IIPsIMbIE, UTEPAIIIOHHBIE),
M0 TUHAMUYECKHM CBOMCTBaM (KMHEMATHKA, THHAMUKA
poOOTOR), 10 BHENTHEMY BUY poOOTOB (TOJTHOE 1Mo00He,
abCTpaKTHbIE, MACKUPYEMBIE), IO XapaKTepy pa3paboTKu
(omMHOYHAS, COBMECTHAS Yepe3 CETh)

Tema 1.2. 3agaun ynpaBieHus: BAPTyaIbHBIMA POOOTaMH B
CTaTHKE U B IMHAMUKE: pa3padoTKa HATJISIAHBIX IPOrpaMM st
MOJICIIMPOBAHMS U 3aIIUCH CIICH CTaTUKH, Tiepeiaya JMHAMUKN
MOCJIEI0BATEIBHOCTSAMU CTATUUECKUX CIICH.

Tema 1.3. UncneHHbIe METOIbI HAXOXKACHUS TPACKTOPUI pOOOTOB
YHCIICHHBIE METO/Ibl HAXOXKACHUS TPACKTOPUI THMHAMUYECKUX
po6oToB: nuddepeHnnanbHbIe YpaBHSHUS TUHAMUKA
CIIOPTCMEHOB, caHu Yaruibiruna, Teopust Mexanuku Bosu ['.B.
KopeneBa, npencrasnenne o GyHKIHOHAIBHBIX cuctemax [1.K.
AHOXHHa, pa3BUTHE TEOPETUUECKON MEXaHUKH B KOHIIE XX
BEKa, HETOJIOHOMHAsl MEXaHUKa, BAKOMHasi Mexanuka B. B.
KosnoBa, nedurur mozeneii Xxoap061 podoToB, J3eTa-QyHKius
KaK MOJIeJIb ITyTHUKA

Paznen 2. [Ipukitagnbie 3aa4u ynpaBieHUs] BUPTyaIbHbIMU
poboTamu

Tema 2.1. Pa3zpaboTka clieHapueB Il BAPTYAIbHBIX POOOTOB:
urposasi ¢popMa OCTAaHOBKH 33]]a4 Ha IOCTPOCHUE BUPTYAIbHBIX
JBOMHUKOB (MJes IeUCTBUS 03 AMAJIOTOB, gaming)

Tema 2.2. 3agauu MoJenupoBaHusi poOOTOB, UMUTHPYIOIINX
CIIOPTUBHYIO TEMATHUKY (IIITaHra, TYPHUK, U T.I1.), IPUMEPHI C
MOJHATHEM IITAHTH, PHIBOK U TOJYOK, YIIPAXKHEHUS HA TYPHUKE,
COJIHBIIIKO M CKJIEIIKA, METAHUE MOJIOTA.

Tewma 2.3. 3agaun MoJenupoBaHusi poOOTOB, UMUTHPYIOIINX

3aJ]auM UCKYCCTBA: MaTeMaTH4yecKasi MoJieib OajlepuHbl,
MyTHHKa, Oera, TeaTpaJIibHbIX JBUKEHHH, Xopeorpadus u
MIO3UPOBAHUE.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITUS
TeMmbl MpakTUUYECKUX 3aHATHH U UX TPYAOEMKOCTh IPUBEICHBI B TaOIHIIE 5.

Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

Ne
/o

Templ mpakTHYECKUX
3aHATUN

N3 Hux Ne
@opMBI IPAKTUYECKUX | TpyrnOeMKOCTh, |IpPaKTUYECKOH |pa3zaerna
3aHATUN (gac) IIOATOTOBKH, |AUCIUI
(gac) JIUHBI

VY4eOHBIM MJIaHOM HE MIPEAYCMOTPEHO

Bcero

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IPUBECHBI B TadIuUIIE 6.

Ta6muia 6 — JJabopaTopHbIe 3aHITHS U UX TPYT0EMKOCTh




N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpynoeMKOCTS, | MPaKTHIECKOH | pasiena
/o (gac) MOJATOTOBKH, | JHMCIIHII
(uac) JIMHBI
Cemectp 4
IlocTpoeHne HarISIIHBIX IPOrPaMM 5 5
ITocTpoeHue peryasTopoB IBUKEHUS 7 7
Paszpabotka cuieHapueB 5 5
Bcero 17

4.5. KypcoBoe npoeKTUpOBaHHE/ BHIITOTHEHUE KYpPCOBOM PabOThI
VY4eOHBIM MJIAHOM HE IPEIYyCMOTPEHO

4.6. CamocrosTenbHas padboTa 00y4aromuxcs
Bunbsl caMmocTosiTennbHON pabOTHI M €€ TPYA0EMKOCTh IPUBEICHBI B Ta0HIIe 7.

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 4,
Bun camocrosTensHoi paboTh
qac yac
1 2 3
H3ydeHne TeopeTHUecKoro MmaTepuania
34 34
nucturnHel (TO)
[TonroroBka 0TUETOB 1O J1AOOPATOPHBIM
36 36
pabotam
IToaroToBKa K TEKyIIEMY KOHTPOJIIO 13 13
ycneBaemoctu (TKVY)
Bcero: 83 83

oo 7-11.

5. IlepeueHb yueOHO-METOINYECKOTO 0OECTIeueHUs
JUISL CAMOCTOSTETTEHOM PabOThI 00YUAIONIMXCS TTO TUCIUIUIUHE (MOTYITIO)
Y4eOHO-MeTOINYEeCKHE MaTepualbl JUIsl CaMOCTOSITENIbHOW paboThl O0ydaromuxcs yKa3aHbl B

6. IlepeueHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TaHUI
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBeieH B Tabaulle 8.
Tabmuna 8— IlepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3JaHUM

HIudp/ KommuecTtBo 3K3eMILIsIpoB B
URL bubnuorpaduueckas ccplika Oubmorexe
azpec (KpoMe SIIEKTPOHHBIX SK3EMILISIPOB)

bamonun H.A.

HoBblll Kypc TeOpuu yIpaBiieHUs
nsxenueM - CII0.: U3-Bo

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

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

bamonnn H. A. Beeneniie B
WHTEJUICKTyaJIbHBIE CUCTEMBI : YdeOHOe

T. H. ConoBbeBa ; C.-Iletep0. roc. yH-T

nocobue / H. A. banonun, H. B. ConoBbes,




a’poKocM. npubopoctpoeHus. - CaHKT-
[TerepOypr : T'YAIL 2014. - 159 c. : un. ; 21
cM. - bubimorp.: ¢. 158. - 100 sk3. - ISBN
978-5-8088-0980-2

Boctpukos A.A., banonun H.A., Ceprees
A.M. Buyrpumnnarabsie HHTepQeich

10
BCTPAaMBAaEMBIX CUCTEM: Y4eb. mocobue/.
CIIGI'YAIL CII6., 2012.
banonun H. A., Ceprees M.
b. becnipoBoIHBIE IEPCOHATIBHBIE CETH HA 12

ocHoBe ZigBee. Yuebnoe nocooue. — CII6:
['VAII, 2012. - 58 c.

banonun H. A., Ceprees M. b., Mapneii B.
E. HoBBIe BO3BMOXHOCTH MaTeMaTHIEeCKOMN
CETH JIIS1 KOJICKTUBHBIX UCCIICIOBAaHUN U
MotepoBanus B atepuer //
HubopMalinoHHO-yIIPaBISIONINE CHUCTEMBI.
2014, Ne 3(70),

C.40-46.

banonun H. A., Ceprees M.

b. CoBpemeHHbIE CeTEBbIE TEXHOJIOTUU B
HAYYHBIX UCCIIETOBAHMSIX //
HNudopmannonnsie Texnonoruu. 2014. No 2.
C. 23-26. (html)

banonun H. A., CepreeB M. b. Texuuueckas
">K1Bas KHUTa': IpUIIaleHne K IUCKyCCUI

// Boictiee O6pa3zoBanue B Poccun, 2013. Ne
7. C. 141-144.

Marematnueckas cetsb «OKusas Kauray c
MHTEpHET-poboTaMu U cTeHaaMu // banonun
H.A., CepreeB M.b., Ceprees A.M. u ap.
http://livelab.spb.ru/

7. IlepeueHb 371€KTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu «IHTepHeT»

[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcoB nH(pOpMaIMOHHO-
TEJIEeKOMMYHUKAIIMOHHONW ceTu «MHTepHeT», HEOOXOAMMBIX MJii OCBOCHHS TUCIUILIMHBI
npuBe/ieH B Tabymie 9.

Tabmuma 9 — IlepedeHbp OSIEKTPOHHBIX OO0pa30OBaTENbHBIX PECYpCcOB HH(OPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh « HTepHeT»

URL anpec HanmenoBanue

http://livelab.spb.ru Marematnueckas cetb «OKuBas Kuuray ¢ nuntepuer-podoramu u
crennamu // bamonun H.A., CepreeB M.B., Ceprees A.M. u ap.
http://livelab.spb.ru/

8. Ilepeuenb HHPOPMAIIMOHHBIX TEXHOJIOTUN
8.1. Ilepeuenr mporpaMMHOro OOECIEeUYEHHsI, HCHOJIb3YeMOro MpPHU OCYILECTBICHUU
00pa30BaTENILHOTO MpoIecca MO AUCLUIIUHE.
[lepedeHpb UCTIONB3yEeMOT0 IPOTPaMMHOT0 oOecrieueH s npeacTasieH B Tadaure 10.

Ta6muma 10— [Tepeyers mporpaMmMHOTO oOecrieueHus



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

Ne i/t HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenp MH(POPMALOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMbIX pu
OCYIIECTBJICHUH 00pa30BaTeILHOTO MpoIiecca Mo AUCIUIIIHHE

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HaumenoBanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas 0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW Ml  OCYIIECTBIICHUS
00pa30BaTeNbHOTO Mpoliecca Mo JUCIUILINHE, TpeCcTaBlieH B Tabmumel2.

Tabmmna 12 — CoctaB MaTepHaIbHO-TEXHHYECKON 0a3bl

Ne HanmeHnoBaHnue cocTaBHON 4acTH Howmep aynuropun
/1 MaTepuaIbHO-TEXHUYECKON Oa3bl (Ipu HEOOXOTUMOCTH )

1 JlexumoHHas ayIMuTOpUs

10. OueHouHble cpesCTBa Il IPOBEACHUS IPOMEXKYTOUHOMN aTTecTaluu
10.1. CocTtaB OIEHOYHBIX CPEACTBIJI TPOBEACHHUS MPOMEKYTOUYHOW AaTTeCTalluu
o0yyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabnuna 13 — CocTaB O1EHOYHBIX CPEJCTB JJIsl IPOBEACHUSI IPOMEKYTOUHON aTTecTalluu

Bug HpOMe)KYTOQHOﬁ aTTeCTallun Hepequb OIICHOYHLIX CPCACTB

DK3aMeH Crrcok BONPOCOB K 9K3aMEHY;

10.2. B kauecTBe KpHUTEpUEB OLEHKU YpPOBHS C(HOPMHPOBAHHOCTU (OCBOEHHS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas mpuBeaeHa B Tadnuue 14. B TeueHue cemectpa MOXKET UCIOIB30BATHCS
100-6amnpHas  mKaja  MOAYJIBHO-PEMTHHIOBOM  cHCTeMBbl ~ YHHUBEPCUTETa,  IpaBHIIa
WCIIOJIB30BAaHUs KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIBHBIM HOPMAaTUBHBIM aKTOM
I'VAIL

Tabmuua 14 —Kpurepuu o1ieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or1reHKa KOMITETEHITUHN

XapakteprcTrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0ajuIbHAs IKaa PaKTep (bopmup

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHai;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €0 M3J1araer;

— OIIMpasACb Ha 3HaHUA OCHOBHOHN M )IOHOHHHTCHBHOﬁ JIMTEPATYPHI,
TECHO IPHUBA3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHUSA C HpaKTquCKOﬁ
JeSITeIbHOCTBIO HAIIPABICHHUS;

— yMeJi0 000CHOBBIBAET U ApTYMEHTUPYET BbIJIBUTAaEMbIE UM HJIEH;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— cBOOOJTHO BJIA/ICET CHCTEMOH CeNMAIN3UPOBAHHBIX OHSITHH.

«OTIIMYHO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN
XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHIIA
S5-OasutbHasl IIKajia PaKTEP bop
— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, rpaMOTHO H
M0 CYIIECTBY H3JaraeT €ro, ONHUpPasCh Ha 3HAHUS OCHOBHOM
JIUTEPATYPHI;
«XODOLLIOY — HE JIOITYCKAET CYIIECTBEHHBIX HETOUHOCTEM;
P — YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUUYECKOWU JI€ATEeIbHOCTHIO
«BaYTEHO»
HaIpaBJICHUS;
— apryMEHTUPYET HayYHBIEC TTOJIOKEHHUS;
— JIeJIaeT BBIBOJIBI U 000OIIEHMUS;
— BJIAJICET CUCTEMOM CIIeIIMAIM3UPOBAHHBIX TOHITHH.
— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepual,
M0 CYILIECTBY H3JaraeT €ro, ONMpasCh Ha 3HAHHUS TOJBKO OCHOBHOM
JIUTEPATYPHI;
— JIOMyCKaeT HECYIIECTBEHHBIC OMMOKN M HETOYHOCTH;
«yJIOBJIETBOPUTEIIHHOY N
— UCTIBITBIBACT 3aTPYAHEHUS B MPAKTUYECKOM NPUMEHEHUW 3HAHUM
«BGaYTCHOY
HaIpaBJICHUS;
— cJ1abo apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B (OPMYyITUPOBAHUN BBIBOJIOB M 000OIICHUI;
— YACTUYHO BJIaJICET CUCTEMOM CIEeIIMATU3UPOBAHHBIX OHSATHM.
— oOyyaroluiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MPOrpaMMHOIO
Marepuaa;
— JIOTYCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY
«HE 3ATTCHON paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HAPaBIICHUY;
— UCIIBITHIBAET TPYAHOCTU B IPAKTUUECKOM IPUMEHEHUH 3HAHUN;
— HE MOXET apr'yMEHTUPOBATh HAy4YHbIE MTOJIOKEHNUS;
— He QOpMYJIUPYET BHIBOAOB U 000OLICHUIA.

10.3. TumnoBsle KOHTPOJIbHBIE 3aJaHUS UITU HHBIE MAaTEPUAIIBIL.
Bompocsr (3agaun) asns sK3aMeHa mpeIcTaBiIeHb B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 1 9K3aMeHa

Kon
Ne i/ [Tepedyens BompocoB (3a1a4) 115 IK3aMeHa HHKATOPA

l. OCHOBBI TEOPHH YHCIEHHOTO MOJIETMPOBAHUS [1K-4.3.2
2. Knaccudukanms aucieHHbIX METOI0B 11K-4.3.2
3. 3ajauu ynpasieHHs BUPTYaJIbHBIMU pOOOTaMHU B CTaTHKE 11K-4.3.2
4. 3aiaun ynpaBlieHUs] BUPTYaJIbHBIMU pOOOTaMH B INHAMUKE [1K-4.3.2
5. IIpuMeps! HarMAAHBIX IPOrPAMM JJI MOACIIUPOBAHUS U [1K-4.3.2

3aMMCH CIIEH CTATUKU
6. [IpuMeps! HarIAAHBIX IPOrPAMM [I€peJadl JTUHAMUKA [1K-4.3.2

MIOCJIEIOBATEIBHOCTAMHU CTATHUECKUX CIIEH
7. Juddepennnanbaple ypaBHEHUs JUHAMUKHA POOOTOB [1K-4.Y.1
8. Canun YarusIrHa Kak 6a30Bast MOJIesIb poOOTOB [1K-4.3.1
9. Teopusa mexanuku Bosi ['.B. Kopenesa 11K-4.3.2
10. IIpencraBnenue o ¢pynkimoHanbHbIX cuctemax [1.K. Anoxuna | [1K-4.3.2
11. PasButne TeopeTnueckoil MeXaHUKHU B KOHIE XX BeKa 11K-4.3.2
12. HerosionomMHas MexaHuKa 11K-4.3.2
13. Baxomnas mexanuka B.B.Kosnosa 11K-4.3.2
14. Mopenu x0a6061 poO0TOB 11K-4.3.2
15. JI3eTa-(pyHKIMS KaK MOJIENb TyTHUKA 11K-4.3.2
16. [Tpuknaguelie 3a1a4n yIpaBIeHUS! BUPTYaTbHBIMU I1K-4.B.1

poboTtamu
17. Pa3zpaboTka ciieHapueB 1 BUPTYyaJIbHBIX pOOOTOB I1K-4.B.1
18. Wrposas (hopma MOCTaHOBKH 3a/1a4 HA TIOCTPOCHUE [1K-4.B.1




BHPTYAJIBHBIX POOOTOB
19. 3aia4i MOJEIMPOBAHNS CIOPTUBHOMN HAIPABIEHHOCTH [1K-4.B.1
20. [Tpumep pbIBKa mITAaHTH POOOTOM I1K-4.V.1
21. [Tpumep ToUKa MITAHTH POOOTOM [1K-4.Y.1
22. [TpuMep COMHBIIIKO poOOTOM I1K-4.V.1
23. [Tpumep ckienka po6oTOM I[IK-4.Y.1
24. Metanue Mo0Ta po60TOM [1K-4.Y.1
25. 3aauu MOJCIMPOBAHUS TeaTPAIbHON HAIIPABICHHOCTH I1K-4.B.1
26. MaremaTrueckasi MOeb OaieprHbI [1K-4.B.1
27. Xopeorpadust ¥ MO3UpOBaHUE POOOTOB I1K-4.B.1

Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera

Kon

Ne i/ I1epeuens Bompocos (3agau) ais 3auera / nudd. 3adera
p p (sana4) 2 audpd WHJIUKaToOpa

Y4eOHBIM MJIAHOM HE IPEIYCMOTPEHO

[lepeyeHp TeMm [UIs KypCOBOTO TPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
npejcTaBiIeHbl B Tabmuie 17.
Tabmuna 17 — IlepeueHs TeM 7151 KypcOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

No 1/ [TpuMepHBIii IepedeHb TeM il KypCOBOI'O MPOEKTUPOBAHUS/BBIIOIHEHHS
B KypCcOBOl pabOThI

Y4eOHBIM IUTAHOM HE MIpEaAYCMOTPCHO

Bompocsl Ui mpoBeneHHs TPOMEXKYTOYHOM AaTTeCTalliM B BUAE TECTHPOBAHHMS
npeJcTaBieHbl B Ta0nuie 18.

Tabmuna 18 — IlpuMepHbIii nepeyeHb BONPOCOB JJis TECTOB

Kon

Ne n/nt ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
MHAMKATOpa

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO JUCUUIUIMHE OOYYaroUIUXCs 3a04HOM (OpPMBI
o0yueHus, npecTaBieHbl B Tabauue 19.

Tabmuma 19 — [lepedeHb KOHTPOIBHBIX pabOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Metoanueckue MaTepHabl, ONpEAEIISIONINE MPOLETYPbI OIlCHUBAHMUS
WHAUKATOPOB, XapaKTEpU3YIONUX JTambl (HOPMUPOBAHMS KOMIETECHIIMMA, COJEp)KaTcsI B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernmaMeHTHpYOIMUX MNOPSI0K W MPOLEaypy
MPOBEJICHUS TEKYIIEr0 KOHTPOIIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAIlMN O0YyJaroIINXCs
I'VAIL

11. Meroauueckue YKa3zaHusd IJIsd 06yqa}0mnx05{ 10 OCBOCHHIO AU CITUIIIIMHBI

11.1. Meronuyeckue yKazaHus i OOYYAIOMIMXCA TIO OCBOSHHUIO JIEKIIMOHHOTO
MaTepuara.

OcHOBHOE Ha3HAaY€HUE JIEKIIMOHHOTO Marepuaia — JOTHYECKU CTPOMHOE, CHUCTEMHOE,
ryboKoe U SCHOE HU3JIoKeHue ydeOHoro marepuana. HasHaueHue cCOBpEMEHHOM JEKIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIUIO MO TeME, a B OCBOCHUU




dyHaaMeHTaNbHBIX TpPOOJIeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMS, HOBEUIIMX
JOCTHO)KEHUI Hay4dHOH MbIciu. B yueOHOM mporecce JIEKIUs BBINOIHAET METO0JIOIMUYECKYIO,
OpPraHU3allMOHHYI0 U UHPOPMALMOHHYIO (YHKIUH. JIEKIHMs pacKpbIBaeT NOHATUIHBIN ammapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeJbHOE NPEACTaBIECHUE O AUCLUILIMHE,
MOKa3bIBAET B3aMMOCBS3b C IPYTUMHU JAUCHUTLTHHAMU.

ITnanupyemMble pe3yabTaThl IPU OCBOEHUH 00y4YaroIUMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJIyY€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OINpeeNAeTCs LIeJIeBOM YCTAHOBKOM K KaX/10i1 KOHKPETHOM TeMe;

— TIOJIyY€HHE OIIBITa TBOPUECKOI paboThl COBMECTHO C MPENOIaBaTEIECM;

— pa3BuTHE NPO(PECCHOHAIBHO-ICIOBBIX  KAuecTB, JIIOOBU K  TpeaIMeTy |
CaMOCTOSITEIbHOTO TBOPUYECKOTO MBIIUICHUSI.

— MOsIBJIEHHE HEOOXO0MMOro UHTEpeca, HE0OXO0AUMOrO I CAMOCTOSITENIbHONU PabOThI;

— T[OJIyuyeHHE 3HAaHUH O COBPEMEHHOM YpPOBHE pa3BUTHS HAyKH U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/ibl;

— Hay4YUTbhCS METOJUYECKH 0OpadaTbiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICTH H
NOJIOKEHHS, TPUXOAWTH K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3IMYHBIX
bopMynupoBKax);

— TOJIy4eHHE TOYHOTO TTOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JIeKIIMOHHBI  MaTepua’d MOXKET COIpPOBOXKAATHCA JAEMOHCTpauuedl chnainoB
UCTIOJIF30BAaHUEM PA3aTOYHOTO MaTepuaja IpH TPOBEIECHUH KOPOTKHX JIUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHUS OTJENIbHBIX TEMATHK 10 JUCLUIUIMHE.

CTpyKTypa pe1ocTaBIeHUs JEKIIMOHHOTO MaTepuaa:

— HznoxeHue TeOPETUUYECKUX BOIPOCOB, CBSI3aHHBIX C pacCMaTpHUBaeMON TeMOM

— OmnucaHue METOI0B U IPOrPaAaMMHBIX CPE/ICTB YIPaBJICHUS] BUPTYAIbHBIMU ABOMHUKAMU
IpY HOCTPOSHUU UH(POPMAIIMOHHBIX CUCTEM

— JleMoHCTpanus TPUMEPOB BHUPTYAJIBHBIX JTBOWHUKOB C TPUMEHEHHEM METOIOB W
POTPaMMHBIX cpesicTB MHTEepHET

— O0600611eHe N3T0KEHHOT0 MaTepraa

— OtBeThl Ha BO3HUKAIOIINE BOIPOCHI IO TEME JIEKLIUU.

11.2. Meronnyeckue yka3zaHus i OOYYalOIIMXCS IO BBINOJIHEHUIO J1TAOOPATOPHBIX
paboT (eciu npedycmompeno y4ebHbiM NAAHOM NO OGHHOU OUCYUNIUHE)

B xone BeimonHeHus m1a0OpaTOpHBIX pPAadOT oOydaromuics MAOKEH YIIIyOUTbh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
HKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTEpUCTHKOW 00ydaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT U3 3KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIUTUYECKON YaCTe U KOHTPOJIBHBIX MEPOITPUATHI.

Brinmonnenue 51a0opaTopHBIX padOT OOy4aromMMCS SIBISIETCS HEOTHEMIIEMON YaCThIO
W3YYEHUS JUCLUIUIMHBL, ONpeNesiseMoll y4eOHBbIM IUIaHOM, M OTHOCHUTCA K CPEACTBaM,
00eCTeynBaroIUM pelIeHUe CIeTyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEIOBAaHUSA IMPOLECCOB, SBIEHUHM U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM JUCIUIINHBI,

— 3aKpeIUIEHHEe, PAa3BUTHE M J€TaJM3alMs TEOPETUYECKUX 3HAHWUN, IOJYyYEHHBIX Ha
JEKIUSX;

— ToJIyueHHe HOBOM MH(OpMAINH 110 N3Y4aeMOH TUCIUILIINHE;

— TIpHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ajanne ¥ TpeOOBaHUS K MPOBEACHUIO JA0OPATOPHBIX pabOT
Bapuant 3amanus mo Kaxmoi jgabopaTopHOil paboTe OOydaromMiics TMOJIy4daeT B
COOTBETCTBUU C HOMEpPOM B cmucke Tpymmbl. [lepen mpoBemeHueM J1abopaTOpHOU pPabOTHI




oOyJaroriemMycst CIelyeT BHUMATEIhbHO O3HAKOMUTHCS C METOIWYECKUMH YKa3aHUSIMH TIO €€
BBIMOJIHEHHIO. B cooTBeTCTBUM C 3a7jaHieM 00y4aroluiics JOHKEeH MOArOTOBUTh HEOOXOAUMbIE
JaHHBIC, TOJIYYUTh OT TMPENoJaBareisi JOMYCK K BBIIIOJHEHUIO J1a00paTOPHON paboThI,
BBIMIOJHUTh YKa3aHHYIO IMOCIIE0BATEIbHOCTh JACUCTBUN, IMONY4YUTHh TpeOdyeMble pe3yJbTaThl,
0(pOPMHUTH ¥ 3aLIUTUTH OTYET I10 JIAOOPATOPHOU paboTe.

Crpykrypa u hopma oTyeTa 0 1abopaTopHOM paboTe

Otuer o mabopaTopHOW paboTe MOJDKEH BKIIOYATh B Ce0S: TUTYIBHBIA JIHCT,
GbopMyIUPOBKY 3aJaHus, TEOPETHUYECKHE IOJIOKEHUS, MHCIIOJNb3yeMble IPH BBINOJHEHUH
nabopaTopHOil paboThI, OMHMCaHUE MPOIecca BHITOTHEHHS J1a00paTOpHOi paboThI, MOTyYeHHbIE
PE3yJIbTaThl U BBIBOJIBI.

TpeboBanus k oopMIICHHIO OTYETa O Ja0OpaTOPHOH paboTe

ITo xaxmoit mabopaTopHOil pabOTE BHIMOJIHSIETCS OTIACIbHBINM OTYeT. TUTYIBHBIN JUCT
odopmisiercs B COOTBETCTBHHM C InabimoHoM (oOpasuom) mpuBeneHHbIM Ha caite ['YAIL
(www.guap.ru) B pazaene «CekTop HOpMaTUBHOI JTIOKyMEHTaluny». TeKCTOBbIe U TpaduvecKue
MaTepuaibl 0pOPMIISIIOTCS B cooTBeTcTBHH ¢ nedcTByrommMu ['OCTamu u TpeGoBaHUSAMU,
npuBeneHHbIME  Ha caiite [YAIl (www.guap.ru) B pasgene «CekTop HOpMaTHBHOU
JTIOKYMEHTAIUN».

11.3. Meronnyeckue ykazaHus JUIsi 00y4YaromIUXCsl IO MPOXOKIACHUIO TPOMEXYTOUHOH
aTTeCTallUU.

[Ipomexyrounas  artectauus  OOydarlolUMXCsl — NpeAycMaTpUBaeT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIIOYAeT B
ceost:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MONYyYEHHBIX OOYyYalIIUMCA B Ipolecce
W3YYEHHUS BCEW MUCIUIUIMHBI WM €€ YacTH, HABBIKOB CAMOCTOSATEIbHOU paboThl, CHOCOOHOCTH
OPUMEHSTh MX JUI pEHICHUs NPAKTUYECKUX 3ahad. DK3aMeH, Kak IMpaBUiIO, MPOBOIAUTCS B
NEPUOJ HSK3aMEHALIMOHHOW CECCHMM W 3aBEPIIAETCS AaTTECTALlMOHHOM OLICHKOM «OTJIIMYHOY,
«XOpOILIO», «YAOBIETBOPUTEIHHOY, «HEYAOBIECTBOPUTEIHHOY.

Cucrema OLEHOK IpU IPOBEIEHUU IPOMEKYTOYHON aTTeCTAlMU OCYLIECTBIIAETCS B
cooTBeTCTBUU ¢ TpeboBaHusMu [lonoxeHnuit «O TekyleM KOHTPOJE YCIEBAEMOCTH U
OpOMeXXyTouHOW arrectauuu cTyfaeHToB ['YAII, oOywaromuxcss MO MNpOrpaMMbl BBICIIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa y4eOHOW paboThl
ctyneHtoB B 'Y AIy.



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




