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AHHOTaUs

Hucnunnmna «YucneHHble METOIbI M BapUAlMOHHOE HCUUCICHHE» BXOIUT B
00pa30oBaTeNbHYIO MPOTpaMMy BBHICIIErO OOpa3oBaHHS — WporpamMmmy OakamaBpuara IO
HamnpaBjeHuto noarotoBku/ crneruanbHocTH 09.03.01 «MHpOpMaTHKa W BBIYHCIUTEIbHAS
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, CBSI3aHHBIX 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 IUCHMIUIMHBI MPEIyCMATPUBAeT cleayromue (OpMbl  OpraHU3aIHU
yueOHOro Ipoliecca: JIKIIH, 1a0opaTopHble paboThl, CAMOCTOSITENbHAS pa0oTa 00y4JaroIIerocs.

[IporpamMmmoil AMCIHUIUIMHBI TMPEAYCMOTPEHBI CIEAYIONIUE BUIbBI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs 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 cCTygeHTaMH HEOOXOIMMBIX 3HAHUH ¥ HABBIKOB B OO0JACTH YHCICHHBIX
METO/I0B, BKJIFOUAIOIIMX ONTHMH3AIUI0 BAPHAITMOHHBIMA METO/IaMH, KaK TEOPETHYECKOTO, TaK U
MPOKJIATHOTO XapaKTepoB, IS PEMICHUS TNPAKTUYECKUX 3alad [0 aHallu3y H CHHTE3Y
WH(POPMAITMOHHBIX CUCTEM..

1.2. JucuuruiiHa BXOIUT B  COCTaB  dYacTd, (opmupyemMol  ydacTHUKAMU
00pa3zoBaTeNbHBIX OTHOIIICHUH, 00pa30BaTEIbHON MPOTrpaMMBbl 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 00J1aaTh CIASAYIOIMUMHI
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JTOCTHXKEHUS TIPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeueHb KOMIETCHIMI U UHAUKATOPOB UX JTIOCTHIKCHUS

Konu
Kareropus (rpymnmna) Koz u HanMeHoBaHNME HHIUKATOPa JOCTHXKEHHUS
HAauMEHOBAHUE
KOMIIETEHIIUH KOMIIETEHIIUU
KOMIIETEHIIUH
[1K-4.3.2 3HaTh METOJIbI M CPEICTBA
IIPOEKTUPOBAHUS IPOTPAMMHOT0 OOECTIEUeHUs
I1K-4 Criocoben ITK-4.Y.1 ymeTh UCNIOIb30BaTh CYIIECTBYIOLIUE
[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

JucuunnmHa 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 H3YYCHHH JPYTUX IUCHUIUIMH: TPHU
MOJITOTOBKE BHIMYCKHON KBaMU(UKAIIMOHHON paboTHI Oakanaspa.

3. OOBeM u TPYJOEMKOCTh JUCIUILTAHBI
Jlanable 00 o0meM oObeMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCIUIIMHE (M paclpeielieHne 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI 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 34 34
Ayoumopnuie 3auamus, BCETo 4yac. 51 51
B TOM YHCJIE:




nexrm (JI), (gac) 17 17

npaktudyeckue/cemunapckue 3aastus  (113),

(gac)

naboparopusie padbotsl (JIP), (dac) 34 34

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

9K3aMeH, (Jac) 54 54
CamocmosamenvHas paboma, Bcero (dac) 39 39
Buo npomesxcymounoi ammecmayuu: 3ader,
mudd. 3auger, sx3amen (3auer, udd. 3au, OK3. OK3.
DK3.*%*)

sk o
IIpumedanue:  kaHaMAATCKHI IK3aMeH

4. CoaepxaHue TUCIUTIIIUHBI
4.1. Pacnpeznenenue TpyI10€MKOCTH JTUCIUIUIAHEI IO pa3eiaM U BUAaM 3aHATHH.
Pa3nensbl, TeMbl AUCHUILIMHBI U UX TPYAOEMKOCTh IPUBEICHBI B Ta0uIe 3.

Tabmuua 3 — Paznesnsl, TeMbl TUCIUILINHBI, UX TPYA0EMKOCTh

Tlexuuu | 113 (C3)|  JIP KII | CPC

Paznensi, TeMbI JUCIMITIAHEI (uac) (qac) (4ac) (dac) (qac)

Cemectp 4

Pasznen 1. OCHOBBI TEOPUU IOCTPOECHUS
YHUCJICHHBIX METOJI0B

Tema 1.1. Kimaccudukanusi 9ucieHHbIX U
OITUMU3ALIMOHHBIX METOI0B

Tema 1.2. 3agaumn ynpasiieHUs BUPTYyalbHbIMU
poboTaMu B CTaTUKE U B IMHAMUKE

Tema 1.3. HuciaeHHbIE METOABI HAXO0XKICHUSI
TPaeKTOPHIl pOOOTOB

Paznen 2. [IpuknagHele 3a1a4u yIpaBICHUS
BUPTyaJIbHBIMU poOOTaMuU

Tema 2.1. Pa3zpaboTka cuieHapueB ams
BUPTYaJIbHBIX pOOOTOB

Tema 2.2. 3agaull MOJIEIMPOBAaHUS pOOOTOB,
AMUTHPYIOIINUX CIIOPTUBHYIO TEMATUKY
Tema 2.3. 3agaun MOJIEIMPOBAaHUS pOOOTOB,
HMUTHPYIOIINX 3aJa4l UCKYCCTBA

HUroro B cemectpe: 17 17 83

Hroro 17 0 17 0 83

[IpakTnueckass MOATOTOBKA 3aKJIOYaeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0y4arolMMHUCST  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oy;ymei
poeCCHOHATBHOM 1eATEIbHOCTBIO.

4.2. CopaepxaHue pa3/iesoB U TEM JICKIIMOHHBIX 3aHSITHI.
Coneprkanue pa3iesoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0IHUIIE 4.

Ta6mmma 4 — ConepxaHue pa3aesioB U TeM JIEKIIMOHHOTO UK

Howmep paznena HaszBanue u conepxkanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

1 Pasznen 1. OCHOBBI TEOPUM MOCTPOEHUS YNCIEHHBIX METOJI0B
Tema 1.1. Knaccudukanus 4McIeHHBIX 1 ONTUMHU3ALMOHHBIX
METOJIOB M0 IPU3HAKAM IOBTOPEHHUSI (IIPSIMbIE, UTEPAIIIOHHBIE),




10 JMHAMUYECKUM CBOMCTBaM (KMHEMATHKa, IMHAMHKA
poOOTOB), 1O BHEIIHEMY BUAY POOOTOB (ITOJIHOE MOI00HE,
abCTpaKTHbIE, MACKHPYEMBIE), 110 XapakTepy pa3paboTKu
(onuMHOYHAs, COBMECTHAsI UEPE3 CETh)

Tema 1.2. 3agaun ynpaBieHus: BUPTyalbHbBIMH POOOTaMHU B
CTaTUKE U B IMHAMHUKE: pa3pabOTKa HATJIATHBIX IPOrpamMM Jist
MOJICJIMPOBAHMS U 3aIIUCH CLIEH CTaTUKH, Ilepeada JUHAMUKH
MOCJIEIOBATEIBbHOCTSAMHU CTATUYECKUX CLIEH.

Tema 1.3. UncneHHbIE METOABI HAXOXKACHUS TPACKTOPHIA POOOTOB

YHCIICHHBIC METO/IbI HAXOXKJICHUS TPACKTOPUIN TUHAMUYIECCKUX
poboToB: nuddepeHInanTbHbIe ypaBHEHUS TUHAMUKH
CIIOPTCMEHOB, caHU Yaruibiruia, Teopust MexaHuky Boiu 1'.B.
Kopenesa, npeacrapienne o GyHKuoHaIbHBIX cuctemax [1.K.
AHOXHHAa, pa3BUTHE TEOPETUUECKON MEXaHUKH B KOHIIE XX
BEKa, HErOJIOHOMHAsI MeXaHUKa, BakoMHas mexaHuka B. B.
KoznoBa, nedunut mozeneit xoap0s1 podboToB, J3eTa-PpyHKuus
KaK MOJIeJIb MyTHUKA

Paznen 2. [Ipuknanneie 3a1a4u yIpaBieHUs! BUPTYaIbHBIMU
poboTamu

Tema 2.1. Pa3zpaboTka cuieHapueB sl BUPTYaJIbHBIX POOOTOB:
UrpoBasi opMa IOCTAHOBKH 33J]1a4 Ha TIOCTPOCHUE BUPTYAIbHBIX
JBOMHUKOB (Mes AericTBUA Oe3 ANaloroB, gaming)

Tema 2.2. 3agauu MOJICTHPOBAHKS pOOOTOB, UMUTHPYIOIIHX
CIIOPTUBHYIO TEMATUKY (ILITaHTa, TYPHUK, U T.II1.), IPUMEPHI C
MOJTHATHEM IIITAHTH, PHIBOK U TOJTYOK, YIIPAXKHEHUS HA TYPHHUKE,
COJIHBIIIIKO M CKJIETIKA, METaHUE MOJIOTA.

Tema 2.3. 3aga4l MOJIETMPOBAHUS pOOOTOB, UMUTHPYIOLIHX

3aJlaud UCKYCCTBA: MaTeMaTH4ecKas MoJiellb OajiepuHbl,
IyTHHUKA, Oera, TeaTpalbHbIX ABWKEHUH, Xopeorpadus 1
MO3UPOBAHUE.

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl IpakTUUECKUX 3aHATHH U UX TPYJOEMKOCTh ITPUBEACHBI B Ta0IHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATHUSA U UX TPYAOCMKOCTb

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

(gac) JIMHBI

VY4eOHbIM MJIaHOM HE MPEAYCMOTPEHO

Bcero

4.4. JlaGopaTopHbIe 3aHATHS
Tembl 1aG0opaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh NPUBEACHBI B TabuIe 6.

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

[ Ne |

HanmenoBanme mabopaTopHbix paboT \ TpynoemMKoCTb,

W3 Hux | N




/T (dac) MPAaKTHYECKOM | pa3zerna
MOATOTOBKU, | JUCLIHMII
(dac) JINHBI
Cemectp 4
ITocTpoeHre HArJAIHBIX TPOTPAMM 10 10
IlocTpoeHne perynsTopoB JBUKEHUS 14 14
Pa3zpaboTtka crieHapuen 10 10
Bcero 34

4.5. KypcoBoe nmpoeKTHpOoBaHHE/ BBITIOJTHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarouIXCs
Buzpl camocTosiTenbHOM paboThI U €€ TPYJOEMKOCTh ITPUBEICHBI B TabuLe 7.

Tabmuua 7 — Bugsl caMocTosTenbHON pabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 4,
Bua camocrositensHOM paboTh
yac Jac
1 2 3

H3ydeHue TeopeTHuecKoro MmaTepuania

14 14
nucuuriHbl (TO)
[ToaroToBKa OTYETOB IO JTAOOPATOPHBIM 16 16
paboram
[ToaroroBka K TeKyIieMy KOHTPOJIO 9 9
ycneBaemoctu (TKVY)

Bcero: 39 39

5. Ilepedyenn yueOHO-METOUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yUaromuXcst M0 JUCHUIUIMHE (MOJYJIO)
Y4eOHO-MeTOAMYECKE MaTepHuasbl Il CaMOCTOSITENIbHOM padoThl 00yYaromIMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3TaHUN
[lepeueHb nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHUM IIpUBENIeH B TabuIe 8.
Tabnuua 8— [lepeyeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AAHUN

Mudp/ Kommuectso 3xk3eMIuIsipoB B
URL bubnuorpapuyeckas ccpuika oubnmiorexe
azpec (KpoMe 2JIEKTPOHHBIX IK3EMILUTSIPOB)
banonun H.A.
HoBbl1i1 Kypc Teopuu yIrpaBieHUs
neuxenueMm - CII6.: M3-Bo http://mathscinet.ru/files/BaloninNA.pd

C.-Ilerep6. yn-ta, 2000, 160 c.
http://mathscinet.ru/files/BaloninNA.pdf

bamonun H. A. Beenenue B

HMHTEJJICKTYaTIbHbIC CUCTEMBI : yueOHOE
nocobue / H. A. banonun, H. B. ConoBbeB, 8
T. H. ConoBeesa ; C.-Iletepb. roc. yH-T
a’pPOKOCM. TpruOOpocTpoeHus. - CaHKT-




[TerepOypr : 'YAIIL 2014. - 159 c. : un. ; 21
cM. - bubnmorp.: ¢. 158. - 100 k3. - ISBN
978-5-8088-0980-2

Boctpuxos A.A., banonun H.A., Ceprees
A.M. BayTpumiatasie UHTEpHEHChI

10
BCTpaUBaeMbIX CUCTEM: Yueb. mocodue/.
CII6I'YAIL CII6., 2012.
banonun H. A., Ceprees M.
b. BecnipoBoaHbIE IEpCOHATIBHBIE CETH HA 2

ocHoBe ZigBee. Yuebnoe noco6ue. — CII6:
I'VAIL 2012. — 58 c.

banonun H. A., Ceprees M. b., Mapneii B.
E. HoBble BO3MOKHOCTH MaTeMaTHYECKOMN
CEeTH Il KOJJIEKTUBHBIX UCCIICIOBAHUM U
MoaenupoBanus B HTepHer //
NudopmaninoHHO-yIIpaBIsSIONINE CUCTEMBI.
2014, Ne 3(70),

C.40-46.

banonun H. A., Ceprees M.

b. CoBpemeHHbIE cEeTEeBbIE TEXHOJIOTHUHU B
HAYYHBIX HCCIEA0BaHUAX //
HNnpopmannonnsie Texnonoruu. 2014. Ne 2.

C. 23-26. (html)

banonun H. A., CepreeB M. b. Texuuueckas
"»uBas KHUra'": MPUIJIALLIEHUE K TUCKYCCUU
// Boiciiee O6pa3oBanue B Poccun, 2013. Ne
7.C. 141-144.

Maremarnueckas cets «oKusas Kauray» ¢
UHTEpHET-poboTaMu U cTeH1amu // banonun
H.A., CepreeB M.b., Ceprees A.M. u nip.
http://livelab.spb.ru/

7. IlepedeHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OpPMaLIMOHHO-TEJIEKOMM YHUKAIIMOHHOH cetn «IHTepHeT»

Ilepeuens AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMALIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHS JUCLHUIUIMHBI
npuBezieH B Tabnuue 9.

Tabmuna 9 — IlepedueHb 5SIEKTPOHHBIX O0pa30OBaTENbHBIX pPECYpCcOB HH(OPMAIMOHHO-
TEJIEKOMMYHUKaIMOHHOM ceTH «HTepHeT»

URL anpec HaumenoBanue

http://livelab.spb.ru MaremaTrueckas cetsb «OKuBas Kaura» ¢ nHTEpHET-poOOTaMU H
crennamu // banonun H.A., CepreeB M.b., Ceprees A.M. u ap.
http://livelab.spb.ru/

8. IlepeueHb MH(OPMAIIMOHHBIX TEXHOJIOTHIA
8.1. [lepeueHp MpOrpaMMHOTO OOECIEUEHHUs, HCIOJIb3YyeMOr0 MpPU OCYIIECTBICHUU
00pa30oBaTeNLHOTO MpoIiecca MO AUCIUIIIUHE.
IlepedeHp uCnonb3yeMoro NporpaMMHOro odecrieueHus npeacrasieH B Tadbaune 10.

Tabmuua 10— Ilepedyens nporpaMMHOTo 00eCTIeYeHHS

Ne i/t HanmenoBanue



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

‘ He mpenycmorpeno

8.2. Ilepeuenp HMH()OPMAMOHHO-CITPABOYHBIX CHUCTEM,HCITOJIb3yEeMbIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO UCIUILTHHE

[lepeueHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Ta6muma 11— [lepeyersr nHOOpPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB MaTepHaTbHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW JJIs  OCYUIECTBIICHUS
00pa3oBaTenbHOIO Mpoliecca Mo JUCHUIIIMHE, TIPeICTaBleH B Tabnuiel 2.

Ta6ymmma 12 — CoctaB MaTepUaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHue cocTaBHOM YacTu Homep aynutopun
n/n MaTepHATbHO-TEXHUUECKOW 0a3bl (1pu HEOOXOAMMOCTH)

1 JlexuMOHHAs Ay AUTOPHUS

10. OueHouHble cpesCTBa Il IPOBEACHUS IPOMEKYTOUHON aTTecTalluu
10.1. CocTtaB OLIEHOYHBIX CpPEICTBIUISL IPOBEIEHUS MPOMEKYTOUYHOM aTTeCTallUU
00ydJaronuxcs mo IMCUUILTMHE TTPpUBEIeH B Tabnwuie 13.
Tabmunua 13 — CocTaB OIEHOUYHBIX CPEACTB Il IPOBEICHHsI TPOMEXKYTOUYHOM aTTecTaluu

Bug HpOMe)KYTOQHOﬁ aTTeCTallun Hepequb OILICHOYHLIX CPCACTB

DK3aMeH Crcok BONPOCOB K 9K3aMEHY;

10.2. B kauecTBe KpHUTEpUEB OLEHKH YpPOBHS C(HOPMHPOBAHHOCTU (OCBOEHHS)
KOMIIETEHIIMH 00ydJarouMMHcs MpUMEHseTcsl 5-0ajuipHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KOTopas puBeaeHa B Tadnuue 14. B TeueHune cemecTpa MOXKET UCIOJIB30BAaTHCS
100-6amnpHas  mIKaja — MOAYJIBHO-PEMTHHIOBOM  cHCTeMBbl ~ YHHUBEPCUTETa,  IpaBHIIa

WCIIOJIB30BAaHUs KOTOPOM, YCTAaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIBHBIM HOPMAaTUBHBIM aKTOM
I'VAIL

Tabmuua 14 —Kpurepuu olieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIIHH

Or1reHKa KOMITETEHITUHN

XapakTeprcThKa c(hOPMUPOBAHHBIX KOMIIETEHLUIA
5-0ajuIbHAs IIKaIa P P (op

— oOyyaronuiicss TJIyOOKO M BCECTOPOHHE YCBOMJ IPOrPaMMHBIN
MaTepua;

— YBEPEHHO, JJOTUYHO, ITOCJIEI0BATEIBLHO U TPAMOTHO €0 U3J1araer;

— OMMUPASICh HA 3HAHMS OCHOBHOM M JIOIIOJIHUTEIIBHOW JIUTEpPATypHI,
TECHO IPUBS3BIBAECT YCBOCHHBIC HAYYHBIC IIOJIOKEHUS C IPAKTUYECKON
JESATEIbHOCTBIO HAIPABJICHMS;

— yMesio 000CHOBBIBAET U apIYMEHTUPYET BBIJIBUTAEMbIE UM U/JIEU;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOIHO BJIAZICET CHCTEMOH CIIEIUAIN3UPOBAHHBIX MOHITHH.

«OTIIMYHO»
Ga4uTCHO»




OreHKa KOMITETEHITUN
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 MOJIOKEHHUS;
— 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 CIEeIMATU3UPOBAHHBIX MOHSATHH.
— oOyyaroluiicss He YCBOWJ 3HAYUTENbHOM 4YacTh MPOrpaMMHOIO
Marepuaa;
— JIOTYCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY
«HE 3ATTCHON paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HAPaBIICHUY;
— UCIIBITHIBAET TPYJAHOCTU 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 pOOOTaMU B IMHAMUKE [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. Canu YarsirnHa Kak 6a30Bast MOIeNIb 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.Ko3nosa 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 33/1a4 HA IIOCTPOCHUE [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 Mos10Ta po60TOM I1K-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.
Tabmuua 17 — IlepeueHn TeM 151 KypcOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOoThI

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

Y4eOHBIM IUTAHOM HE MIpEaAYCMOTPCHO

Bompocsl Ui mpoBeneHHs TPOMEXKYTOYHOM aTTECTallM B BHAE TECTHPOBAHHS
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 OOYYaroUIMXCsl 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
WHANKATOPOB, XapaKTEpU3YIOUUX JTanbl (OPMUPOBAHMUS KOMIETSHIIMH, coAepxaTrcs 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 Mg OOYYArOMIMXCS IO OCBOCHHIO 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(POPMAIUIO 1O TeME, a B OCBOCHUU




dyHaaMeHTaNbHBIX TpPOOJIeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMS, HOBEUIIMX
JOCTHO)KEHUI Hay4dHOH MbIciu. B yueOHOM mporecce JIEKIUs BBINOIHAET METO0JIOIMUYECKYIO,
OpPraHU3aIMOHHYI0 U MHPOPMALMOHHYIO (PYHKUUHU. JIEKIMs pacKpbIBaeT MOHATHWHBINA ammapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeJbHOE NPEACTaBIECHUE O AUCLUILIMHE,
MOKa3bIBAET B3aMMOCBS3b C IPYTUMHU JAUCHUTLTHHAMU.

ITnanupyemMble pe3yabTaThl IPU OCBOEHUH 00y4YaroIUMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJIyYeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUH, YpPOBEHb
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.

— MOsBJIEHUE HEOOXOAMMOro UHTEpeca, HE0OXO0AUMOrO Il CAMOCTOSITEIbHON 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, IIOBTOPATH HMX B  Pa3IMYHBIX
bopMynupoBKax);

— TOJIy4eHHE TOYHOTO TTOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JIeKIIMOHHBI  MaTepua’d MOXKET COIpPOBOXKAATHCA JAEMOHCTpauuedl chnainoB
UCTIOJIb30BAaHUEM PA3aTOYHOTO MaTepuaja IpH TNPOBEIECHUH KOPOTKHX TUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHUS OTJENIbHBIX TEMATHK 10 JUCLUIUIMHE.

CTpyKTypa pe1ocTaBIeHUs JEKIIMOHHOTO MaTepuaa:

— HznoxeHue TeOPETUUYECKUX BOIPOCOB, CBSI3aHHBIX C pacCMaTpHUBaeMON TeMOM

— OmnucaHue METOI0B U IPOrPaMMHBIX CPE/ICTB YIPaBJICHUS BUPTYAIbHBIMU JBOMHUKAMHU
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 ykazaHus i OOYyYarOIIMXCS 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
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTHKOW 00ydaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT U3 3KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIUTUYECKON YaCTe U KOHTPOJIBHBIX MEPOITPUATHI.

BrinonHenue 51a00paTopHBIX paboOT 0O0y4aromMMCs SIBJISIETCS HEOTHEMJIEMOM 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 U JEeTalM3allis TEOPETUYECKUX 3HAHUMN, MOJYyYEHHBIX Ha
JEKIUSX;

— ToJIyueHHe HOBOM MH(OpMAINH 110 N3Y4aeMOH TUCIUILIINHE;

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

3ajanne ¥ TpeOOBaHUS K MPOBEACHUIO Ja00PATOPHBIX padOT
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 € 3a7jaHieM O0y4aroluiics JOHKEeH MOArOTOBUTh HEOOXOAUMbIE
JaHHBIC, TOJIYYUTh OT TMPENoJaBareisi JOMYCK K BBIIOJHEHUIO J1a00paTOpHOW paboThI,
BBIMOJHUTh YKa3aHHYIO MOCIIEOBATEIbHOCTh JACUCTBUN, IMONY4YUTh TpeOdyeMble pe3yJbTaThl,
0(pOPMHUTH ¥ 3aLUTUTH OTYET I10 JIAOOPATOPHOI padoTe.

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, OMKMCaHUE MpoIecca BHITOTHEHHS Ja0b0opaTOpHOI paboThl, 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 Ui OOydarolIUXCs MO MPOXO0XKJIECHUIO MPOMEXYTOYHON
aTTeCTallUU.

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

— D9K3aMeH — (opma OLEHKH 3HaHUM, MOMYyYEHHBIX 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 U 3aBEPIIAETCS aTTECTALlMOHHOM OLICHKON «OTIMYHOY,
«XOpOILIO», «YAOBIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEIHHOY.

Cucrema OLEHOK IpU IPOBEIEHUU IPOMEKYTOYHON aTTeCTAlMU OCYLIECTBIIAETCS B
cooTBeTCTBUU ¢ TpeboBaHusMu [lonoxeHnuit «O TekyleM KOHTPOJE YCIEBAEMOCTH U
IpOMEXyTOuHOW arrectauuu cTyfaeHToB ['YAII, oOyuarommxcsi Mo NpOrpaMMBbl 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




