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AHHOTaUs

Hucuumnuna  «CucteMbl ¢ NapajUleNIbHBIMM  BBIYMCICHUSIMUY»  BXOIUT B
o0pa3oBaTeNbHYI0 MPOTpamMMy BEICIIETO0 OOpa3oBaHUST — TWporpamMmy OakamgaBpuara IO
HampaBjaeHuto  noArotoBku/  crenuanbHOCTH  09.03.03  «IIpuxmamnas  uHpOpMATHKAY)
HanpasinenHocty «lIpuknagnas wHpopmatuka B WHPOpMaUMOHHON cdepe». Jucummiamna
peanmmu3yetcs kadenpoit «Ned 1.

JlucuurinHa HareleHa Ha (P OPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETECHITUI:

[IK-4 «CriocoGHOCTh COCTaBIATh TEXHHUKO-3KOHOMHUYECKOE OOOCHOBaHHE IMPOEKTHBIX
pelIeHni U TEXHUYECKOe 3aJjaHre Ha Pa3padoTKy HH(GOPMAIIMOHHON CHCTEMBI

IIK-13 «crmocoOHOCTh MPUMEHSTh CHUCTEMHBIM IMOJXO0J M MaTeMaTHYECKHE METOJbI B
dbopManm3auy penieHus MPUKIAJTHBIX 33aW)

CopepxaHue JUCUUIUIMHBI OXBAaThIBA€T KPYTI BOIPOCOB, CBSA3AHHBIX C HU3YYEHHUEM
NPUHIMIIOB OPTraHM3alMM BBIUMCIUTEIBHBIX CHCTEM, NpPEIHA3HAYCHHBIX JJIsi ONTHMU3ALUU
npouecca 00paboTku MHGOpPMaAIUU, OCOOCHHOCTEH MOCTPOSHUS anmapaTHOM M MpOorpaMMHON
YaCTH MHOTOIPOIIECCOPHBIX M MHOTOMAIIMHHBIX BBIYUCIHUTEIBHBIX CHUCTEM, KIAacCHU(DUKAIIUH
TaKOro pojia CUCTEM M MoKa3zareneil ux 3p(HeKTUBHOCTH.

[IpenogaBanue AUCHUILIMHBI IPEAYCMATPUBACT CICAYIOIIHE (QOPMBI OpPraHU3ANN
yueOHOro mpoiiecca: JIeKIUU, 1a00paTopHble paboThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTEIbHAS
pabota oOyuaromerocs.

[IporpaMMo#l IHUCHUIUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIICBAEMOCTH, IIPOMEKYTOUHASI aTTECTAIUs B (hOpMe DK3aMEHA.

OO0miasi TpyA0EMKOCTh OCBOEHHS JUCLUUIUIMHBI COCTaBIseT 5 3aueTHBIX enuHul, 180
YacoB.

SI3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb IIAHUPYEMBIX PE3yJILTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI
B pesynbTare OCBOCHHMS [aHHON JUCHMIUIMHBI CTYAEHT JIOJDKEH IMOHMMAaTh IPUHIIMIIEI
HOCTPOCHUS M (PYHKLIHOHMPOBAHUS alapaTHO-NPOrPAMMHBIX KOMIIJIEKCOB, IpeIHa3HAuYEeHHbIX
JUIS TIPOBEJCHHS MapaJUIeTbHBIX BBIYUCICHHNA, OPUEHTHPOBATHCS B NPUHIMIAX OPTaHU3AIUH
anmnapaTHOro U IPOrpaMMHOr0 oOecrieueHus napaiesbHbIX CUCTEM, BIaJeTh TEOPETHUECKUMHU
3HAHUSMH O TIOCTPOCHUH U IPOTPAMMHUPOBAHUY MAPATUICITBHBIX CHCTEM.

1.2 JlucuuiuinHa BXOJUT B COCTaB 4acTH, (popMUpyeMOH ydacTHHUKaMH O0Opa30BaTENIbHBIX
OTHOILIEHHIA, 00pa3oBaTeNILHON MPOrpaMMBI BeIciero oopasosanus (nanee — OI1 BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHs 110 AUCLUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbTratamu ocBoeHus OIT BO.

B pe3ynbrare M3ydeHus IUCLMILIMHBI OOydaroUuiicsa AOIKEH 00janaTh CleIyOLUMU
KOMIIETEHIIMSIMU HJTH WX Y4acTsAMH. KoMIeTeHIMM M WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMN U HHINKATOPOB MX JOCTHKCHHS

Konu
Kareropus (rpynna) Kom n HauMeHoBaHME WHIUKATOPA JOCTHIKEHUS
KOMIICTCHITUH HAUMCHOBAHHC KOMIIETEHIIUHA
KOMIIETEHIINHA

ITK-4 CriocoOHOCTE

COCTAaBJIATh

TEXHUKO-

SKOHOMMYECKOEC

o0ocHOBaHUE TIK-4.3.1 3HaTh METOABI ¥ TEXHOJIOTHHU
[IpodeccrnonanbHble | MPOEKTHBIX MIPOCKTHPOBAHMS HHPOPMAIIMOHHBIX CHCTEM,
KOMITETEHIIUU periecHui u BOIPOCHI UX IKCILTyaTallud U TEXHUYECKOU

TEXHUYECKOE TTOAICPKKU

3aJlaHue Ha

pa3paboTKy

UH(POPMALMOHHOM

CHCTEMBI

I1K-13 cmoco6uocts | [1K-13.3.1 3HaTh MOAXOALI M 0A30BBIE METOILI

MIPUMEHSATH pelieHusl Hay4HO-UCCIIeI0BATEILCKUX 3a/1a4 B

CUCTEMHBIN MOAX0] | 00racTu HHGOPMAIMOHHBIX MTPOLIECCOB U CUCTEM
[IpodeccuonanbHble | © MATEMATHUYECKUE [TK-13.VY.1 ymeTh oCymiecTBIsATh (popMaIn3aiuio
KOMITETCHIIUH METObI B 3a/1a4 ucciaenoBaHus HHPOPMAITMOHHBIX

dbopmanuzanuu MPOIIECCOB U CUCTEM

peLeHust [IK-13.B.1 B1aneTs HaBbIKaMU PELICHUS 3a7a4

MIPUKJIAHBIX 3a/1a4 aHajn3a MH(MOPMAITMOHHBIX MTPOIIECCOB U CUCTEM

2. Mecro nuctuIuIMHEL B cTpykType OI1

JlucuumimHa MOKeT 0a3upoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCIUTUIAH:

— OCHOBBI IPOrPAMMHUPOBAHMS,

— Pa3zpaboTka u crapmapTU3alvs MPOTPAMMHBIX CPEICTB M HH(DOPMAIMOHHBIX
TEXHOJIOTUI

— OnepanoHHbIE CUCTEMBI,

— BbluncnuTenbHbIe CUCTEMBI, CETH U TEIEKOMMYHHUKAIH.

3HaHUs, MOJYYEHHBIE TPU HW3YYEHHH MaTepuaia JaHHOW JTUCIMIUIMHBI, MMEIT Kak
CaMOCTOATEJIBHOE 3HAYEHHUE, MOT'YT HCIIOJIb30BATHCSA MPU HANMCAHUU KYPCOBBIX M BBIITYCKHBIX
KBJIM(UKAIIMOHHBIX PadOT, IPU MPOXOXKICHUH MPOU3BOJICTBEHHOM MPAKTUKHU, & TAKKE MOTYT
WCIIOJIb30BAThCS IPU U3YUYEHUH JAPYTUX TUCHUILINH:

— MynbTMeaNa TEXHOIOTUN




— MopgenupoBaHue CUCTEM paclpeIeICHUsI PECYPCOB.

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEeM O0BbeMe JUCIUILIMHBI, TPYJOEMKOCTH OTAEIBHBIX BHUJIOB Y4COHOMH
paboThI 1O TUCIUILINHE (M paclpeieieHue 3TOH TPYA0EMKOCTH 110 CeMeCTpaMm) MPeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUILITMHbI

TpynoeMKocTh 1o
Bun yueGHO# paboThI Bceero cemMecTpam
Ne7
1 2 3
Oobwan mpyooemKocmp oucCyunIuUHbL, 5/ 180 5/ 180
3E/ (uac)
H3 nux uacoe npaxmuueckoil n0020moeKu 34 34
AyoumopHhuie 3auamus, BCEro vac. 51 51
B TOM YHCIIE:
nexmu (JI), (gac) 17 17
npaktudeckue/cemurapckue 3aastus  (113),
17 17
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
Camocmosmenvnas paboma, Bcero (dac) 93 93
Buo npomesicymounoit ammecmayuu: 3ayer,
mudd. 3auger, sx3amen (3auer, dudd. 3auq, OK3. OK3.
DK3.*%*)

X3

IIpumedanue: xaHaUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpepenenue TpyI0€MKOCTH TUCHIUTUIMHEI 110 pa3JieiaM U BUAaM 3aHSTHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuna 3 — Pa3aensl, TeMbl AUCHUIIINHBL, UX TPYAOEMKOCTh

Pasnenbl, TeMbI AUCHUTLTHHBI Jlexunn | 113 (C3)| - JIP KII CPC
’ (dac) (dac) (qac) (qac) (qac)
Cemectp 7
Paznen 1. [TpuHIMIBI OpraHu3anuu
BBIUMCIUTEIBHBIX CUCTEM NapaJlJIEIbHOTO 5 8 0 23
JIEUCTBUSA
Paznen 2. Merpuku napajuieabHbIX CUCTEM;
IPOU3BOIUTEIIBHOCT CUCTEM C MapajljIebHBIMU 4 9 0 20
BBIYUCIICHHUSIMH.
Paznen 3. OcobeHHOCTH OpraHu3alMy MPOTPaMMHOIO 5 0 12 30
o0ecreveHus mapaieNbHbIX CHCTEM.
Pasnen 4. Knaccn(pvnxaum BBIYUCIIUTEIbHBIX CHCTEM 3 0 5 20
[apaJIeIbHOTO ICHCTBUSI
Hroro B cemecTpe: 17 17 17 93
Hroro 17 17 17 0 93




Hp AKTUYCCKasA MOATOTOBKA  3aKJIOYAaCTCA B HCHOCPCACTBCHHOM  BBLIIIOJIHCHHUU

00yJaronuMucs

ONpeAeNeHHbIX  TPYOOBBIX  (PYHKIMI,  CBSI3aHHBIX C  Oymymiei

po(heCcCHOHATBHOMN NeATeIbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copepxanue pa3esioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEACHO B Ta0HIIC 4.

Tabmuua 4 — Copeprkanue pa3esioB U TEM JICKIIMOHHOTO IIHUKJIA

Howmep pa3znena

Ha3Banue u conepxanue pa3esioB U TeM JEKIIMOHHBIX 3aHATUN

1

[lpuHIMOBl ~ OpraHU3allMd  BBIUYMCIUTENBHBIX  CHUCTEM  MapajuIeIbHOTrO
IEUCTBUSL.

YpoBuun mapamienusma.  OCOOEHHOCTH  apXHUTEKTYphl  KOMIIBIOTEPOB
HapajulebHOTO  JICHCTBUS;  MHOTOIIPOIIECCOPHBIE M MHOTOMAIIMHHBIC
CHCTEMBI.

Mopenb mamMsaTH U HU3KOYPOBHEBBIC NPUMHUTUBBI CHHXPOHU3AIMH. bapbeps
noctyna K namstda. Atromapusie read-modify-write HHCTpYKIMHU MpoIieccopa.
VYcnoBHast — cuHXpoHM3anus. [loTokoOe3omacHble  CTPYKTYPHI — JaHHBIX.
AcuHXpOHHBIE BeIYHCIeHUS. [y mOTOKOB.

Crnenu¢uka opraHu3alyy CETEBbIX COSTUNHECHUI.

Oco0eHHOCTH OpraHU3al|K IaMATU NapauIeIbHbIX CUCTEM.

MeTpukn  mapajienbHBIX — CHUCTEM; IPOU3BOJHUTENBHOCTH  CHCTEM  C
napaujiCJIbHbIMU BbIYUCIICHUSAMU.

[Tpoduie napannenu3ma. OCHOBHbIE METPUKH, XapaKTEPU3YIOLIUE CKOPOCTh
BI)ILII/ICJ'IGHI/If/'I, 3(1)(1)CKTI/IBHOCTI) HCII0JIb30BaHUA JOITOJIHUTCIIBbHBIX
IPOLIECCOPOB, ¥  TO3BOJSIIOIIME  CPAaBHUTh OOBEMBI  BBIYMCIICHHH,
BBITTOJIHSAEMBIX TTPH MAPaLICIIEHOM U TIOCIIEIOBATEIFHOM PEUICHNUN 3a1a4H.
OO0ue 3aKOHOMEPHOCTH  MapajuleTbHBIX BBIYUCICHUNA. 3aKkoHbl Ampjana,
I'ycradcona. 3akon Cana-Has. Merpuka Kapna-®nsrra

OcCOoOeHHOCTH OpraHM3alMy MPOTPaAaMMHOTO OO0ECHeUeHUs] MapajieIbHBIX
CUCTEM.

CoBpeMEHHbBIE TEXHOJIOTMHM MNapajuIe]bHOTO IPOrpaMMHUpOBaHusA. THIIOBBIE
MO/JIEJIH MapaJIEIbHOIO IPOrpaMMUPOBAHHUSA U M1a0I0HBI.

OcHOBBI TapaJuIEIBLHOTO MPOrPAMMHUPOBAHMS Ha CUCTEMAX C PACIpPENEICHHON
naMATb0 Ha npuMepe TtexHosorun MPIL. Paszsutne cranmapra MPI. Mopeins
nporpamMmmupoBanus SPMD.

Kommynukatop. 3anyck MPI-iporpamm Ha knactepe. Ilepenaua coobmieHuit
MEXy MapaMu MpoleccoB (Touka-Touka). biokupyromume, HeOIOKUpYOIINe
U CcOBMEIIeHHbIe (yHKIMU oOMeHa cooOmieHusMHu. KoJleKTHBHBIC
B3auMoJieiicTBus npoueccoB. Ilomp3oBarenbckie GYHKIUU U THUIBI JaHHBIX.
BupTryabHbIE TONOJOTHH.

KJIaCCI/I(i)I/IKaHI/ISI BBIYUCINTECIIBHBIX CHUCTEM napaui€JIbHOIO )IGf/iCTBI/ISI.
Knaccudukanms KOMITBIOTEPOB MapaJuIeIBHOTO JIEUCTBUA,
MYJIBTUIIPOLIECCOPHBIE CUCTEMBI: KJacCU(UKAIIHS ®nuHHa,
OJHOMPOILIECCOPHBIE CHCTEMBI, CHUCTEMBI C BEKTOPHBIMH MPOILECCOPAMH,
MYJIBTUIIPOIECCOPHBIE CUCTEMBI C MaMAThIO OOIIEr0 HCMOJb30BaHUSA,
MHOTOMAIIIMHHBIE ~ CHUCTEeMBI € Tiepeladeld  COOOIIeHWH, MaCCHBHO-
napajuiebHbIe CHCTEMBI, KJIacTephl M ceTh paboumx cranuumil, 10 ans
YOpaBJICHUS  MHOTOMAlllMHHBIMU ~ CHCTEMaMH, KOMMEpPYECKHE  CETH
MEKCOETMHEHUN.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B TA0IHLIE 5.




Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh

N3 aux Ne
Ne TeMbl MPaKTUYECKUX Popmel TpynoeMKOCTh, |IPAKTUYECKOM |pa3aeiia
/1 3aHATHI TPAaKTHICCKIX (uac) MMOATOTOBKH, | THUCITHIT
SaATIn (gac) JIHBI
Cemectp 7
1 | [lonarue omHOBpeMeHHOCTH | [IpakTuyeckas 4 4 1
(concurrency); CII0COOBI pabota
peain3ali OJTHOBPEMEHHBIX
CHCTEM
2 | Iloctpoenne addextuBHol | [IpakTHyeckas 4 4 1
CETH MepeAauu AaHHbIX IS pabota
B3aUMOJICUCTBU
BBIYHCIUTEILHBIX YCTPOHUCTB
u namaru B CIIB.
3 | Onpenenenue ocHOBHBIX | [IpakTuueckas 4 4 2
METpPUK napasuieIbHbIX pabota
CHCTEM
4 | Opranmzanus koHBeiiepHoii | [IpakTuueckas 5 5 2
00pabOTKM JTaHHBIA M aHAIIN3 pabota
ee 23 (HEeKTUBHOCTH
Bcero 17 17
4.4. JlabopatopHble 3aHATUS
Tembl 1aG0paTOPHBIX 3aHATUH U UX TPYIOEMKOCTh IPUBEACHBI B Ta0HIIE .
Tabmuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
Ne HaumenoBanue nabopatopHbix padboT TPyZAOEMKOCT®, | MPAKTHHECKOH | pasieria
/1 (dac) IMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 7
1 | UccnemoBanue THUTIOBBIX Mojenen Hu 4 4 3
1m1abJI0HOB napauieaTbHOTO
IPOrPaMMHUPOBAHHUS
2 | IlapannenbHOe MpOrpaMMHUpPOBaHKE B 4 4 3
CHUCTEMax C paclpeieICHHON NaMsThIO Ha
npuMepe rexHonoruu MPL
3 | [Ipuemsbl U cTpaTeruu UCTIOIH30BAHUS MOICITH 4 4 3
nporpammupoBanus MapReduce
4 | [lpuHUOBl  OpraHU3al  HMHTEPAKTUBHOTO 5 5 4
aHanm3za Oonpmmx  gaHHBIX. OOpaboTka
MTOTOKOB JIAHHBIX.
Bcero 17 17

4.5. KypcoBoe NMpoeKTUpoBaHKE/ BHITOTHEHUE KYPCOBON PabOThI
Y4eOHBIM MJIaHOM HE TPETyCMOTPEHO

4.6. CamocrosiTenpHas paboTa 00yJaronuxcs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh IPUBEIEHBI B Ta0IHULIE 7.




Ta6mmma 7 — Bugsl caMOCTOSTENHHOM pabOTHI M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 7,
Bu camocTosITeNbHOM paOboThI

Jac qac

1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia 53 53
nucuurnHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepata (P)
[ToaroToBka K TEKyImieMy KOHTPOJIEO 20 20

ycneBaemoctu (TKY)

Homamrnee 3aganue (/13)

KonTponbusie pabotsl 3a0unnkoB (KP3)

IToaroroBka K MpoOMeEXyTOYHOU 20 20
arrectaruu (I1A)

Bcero: 93 93

5. IlepeueHs yu4eOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON pabOThI 00YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-METOIUYEeCKUE MaTepHalbl ISl CAMOCTOSTEIbHON Pa0OThl OOYYAIOLIMXCS YKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TAHUI
[TepeueHp MEYATHBIX U SJIEKTPOHHBIX YUEOHBIX H3/IaHUN TIPUBEICH B Ta0muIe 8.
Tabmmna 8— [lepeyeHp MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX M3TaHUI

Kommaecto 9K3EMILLIPOB B

Hlucp/ bubnuorpapuyeckas ccpuika Oubmmorexe

URL anpec (KpoMe AIEKTPOHHBIX
IK3EMIUISIPOB)
004 O-66 Opnos, C.A. Opranmzamus 9BM u cucrem: 80 (pa3Hble U3IAHMS)

yueOnuk / b.S.Hunbkep, C.A.Opnos. — CII6.:
[TUTEP, 2014. — 688 B.

004 ©-28 ®aynep, M.111a610Hb KOPIOPATUBHBIX 5
npunoxenuit / M.@aynep. — Bunbsmc, 2014 — 544
C.

004 JI-85 Jlymun, C.A. TexHonoruu napaaieabHOTO 10
IPOrpaMMUPOBaHUs: yueOHOe rocodue /
C.AJlynun, M. A Tlockmkud. — M.: ®OPYM:
NH®PA-M, 2015.—-208 c.

004 H-74 Hosoxwunos, O.I1. Apxurektypa 9BM u cucrem: 50
yuebHoe mocodue / O.I1.HoBoxwunos. — M.:
IOpaiit, 2015. — 527 c.

004 K-95 Kyuun, H.B. OcHOBBI Opranuzannu 15
MYJIbTHIIPOTPAMMHBII BBIYHACITHTEIBHBIX CHCTEM:
yaeonoe nocobue / H.B.Kyunn, A.B.Monganos —
CII6: m3g-so I'YAIL 2017. — 103 c.

004 C-89 CyBoposa, E.A. ApxuTekTypa napamieabHbIX 5




BBIYUCIIUTCIIBHBIX CUCTEM: y‘ICGHO'MeTI[I/I‘{eCKOC
nocob6ue / E.A.CyBoposa, A.}O.Bunorpanos. —
CIIo: U3zg-Bo I'VAII 2022 — 56 c.

004 b-88 Bbpoiino,B.JI. Apxurektypa 9BM u cucrem: 19
yueonuk / B.JI.bpoiino, B.Ilerpos. — CII6.:
[TUTEP, 2006 — 755 c.

004(075) b- | bpoiino,B.JI. BeruucnurenbHble CUCTEMBI, CETH U 28
88 TEJICKOMMYHUKAIUU: yaeOHOe TTocodue /

B.JL.bpoiino.- CII6.: [IMTEP, 2005 — 702 ¢
681.3 T 18 | Tanenbaym, J. ApXuTeKTypa KOMIbIOTEPA / 13

D.Tanenbaym. — M. u ap.: [IMTEP, 2005. — 698 c.

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «HTepHeT»
Ilepeuens AIIEKTPOHHBIX o0pa3oBaTeIbHbIX pecypcoB UH(POPMAaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTtu «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JUCLUIUIMHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TeHeKOMMYHHKaHHOHHOﬁ CCTHN ((I/IHTepHeT»
URL aapec HaumeHnoBanue
http://Ims.guap.ru/ Cucrema TUCTAaHITMOHHOTO 00yUYEHUS
I'VAIL
http://lib.aanet.ru/ OnextpoHHbIe pecypenl ['YAIL

http://guap.ru/guap/standart/prav_main.shtml | ITpaBuia oopmiteHUs] TEKCTOBBIX
noxymenToB o ['OCT 7.32 — 2001,
I'OCT 2.105-95.

8. Ilepeuenr MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyeHp mporpaMMHOr0 o0OeCHeueHUs, HCIOJIb3YEMOIo TMpPH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoLEcca MO0 AUCLUILINHE.
[lepeuyeHpb ucnonbp3yeMoro NporpaMMHOro odbecnedeHus npejacranieH B Tadbnuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICYCHIS

No /1t Hanmenosanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoIiecca Mo AUCIHUILTUHE

[Tepeuens WCHONB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTABICH B
Tadmmite 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t Haunmenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a




CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3zoBaTenbHOrO MpoIiecca Mo JUCHUIIINHE, TIPeIcTaBlieH B Tadmiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUYECKON 0a3bl

No HanmenoBanue cocTaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)

1 JlexuMOHHAs Ay AUTOPUS

BerurciurensHast 1a00paTopus ¢ KOMITBIOTEPAMHU IO/
ynpasinearneM OC Windows, 00beIMHEHHBIX B JIOKAJILHYIO CETh

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OIICHOYHBIX CPEICTB/JS IPOBEACHUS IPOMEKYTOYHOH aTTECTAI[UH
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CoctaB OIEHOYHBIX CPEACTB ISk IPOBEICHHsI IPOMEKYTOYHOM aTTeCTaIlUH

Buza npomexyTo4HON arTecTanuu [lepedyeHp OLICHOUYHBIX CPEACTB

OK3aMeH Crrcox BONPOCOB K 3K3aMEHY

10.2. B kayecTBe KpUTEPHUEB OICHKH YPOBHA CGHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINI O0OYyYaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIIHIA, KOTopas puBecHa B Tabumie 14. B TeueHne cemMecTpa MOXKET HCIOIb30BaThCS
100-0amnpHast ~ mKajma ~ MOIYJBHO-PEUTHHTOBOM  CHCTEMBl ~ YHHUBEPCUTETa,  IpaBHIA
UCIIOJIB30BaHUSI KOTOPOW, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurtepuu olieHKH YpoBHS c(pOPMHUPOBAHHOCTH KOMIETEHIUH

Ol1ieHKa KOMIIETEHIINH X .
T — apakTepucTHKa c(hOPMHUPOBAHHBIX KOMITETEHIIMI

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepuan;
— YBEpPEHHO, JIOTHYHO, ITOCIICIOBATEIIHFHO U TPAMOTHO €T0 M3JIaracr;

COTIUHOY — OMHUpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU JIUTEPaTyphl,

GauTeHOY TECHO TPUBS3LIBAECT YCBOCHHBIC HAYUHBIE MOJOXKEHHUS C MPAKTUYECKOM
JIESITEIIBHOCTRIO HATPaBIICHUS;
— yMeJ0 000CHOBBIBAET U apTYMEHTUPYET BBIJIBUTACMBIC UM HJIEH;
— JIeJIaeT BBIBOALI H 000OIIEHHS;
— cBOOOJIHO BJIaJICET CUCTEMOM ClielnaTIn3uPOBAHHBIX TOHSITUH.
— o0yyJaroIuiicss TBEPI0 YCBOWI MPOTPaMMHBINA MaTepHal, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

«XOpOMION — HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH; 3
— YBSI3BIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeThHOCTHIO

«3aUTEHOY
HaIPaBIICHUS;
— apryMEHTUPYET HAyIHBIC TIOJIOKEHUS;
— JIeJIaeT BBIBOALI H 000OIIEHMUS;
— BJIAJICET CUCTEMOM CIeNUaTIN3uPOBAHHBIX TOHSITUH.
— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, OMHpasCh HAa 3HAHUS TOJIBKO OCHOBHOMU
JTUTEPaATYPHI;

«Y/IOBJIETBOPUTEITHHOY )

GATTOHOY — JIOTyCKaeT HECYIIECTBEHHBIC OIMUOKN M HETOYHOCTH; )
— UCTIBITBIBACT 3aTPYAHEHUS B TPAKTUYECKOM NPUMEHEHUW 3HAHHUA
HaIlpaBJICHUS,
— cJ1a00 apryMEHTHPYET Hay4HBIC MTOJIOKCHHSI,




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— 3aTpyaHsieTcs B (OPMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;
— YaCTUYHO BJIaJEET CUCTEMOH CIIELIMATIN3UPOBAHHBIX TOHITHH.

MarepHana;

HCYIOBJICTBOPUTEIILHO

paccMOTpCHHUN HpO6J'ICM B KOHKpPETHOM HAITpaBJICHHUU,
«HEC 3a4YTCHO»

— HE MOYKET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He GOpMYIUPYET BHIBOJOB U 000OIICHHIA.

— oOyyarolmuiicss He YCBOWJ 3HAYUTENIbHOM 4YacTh MPOrpaMMHOIO
— JIONyCKaeT  CYIICCTBCHHBIE  OMMMOKK W  HETOYHOCTH  MIpH

— UCIBITBIBACT TPYAHOCTHU B IIPAKTUYCCKOM IIPUMCHCHHUHN 3HaHHﬁ;

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK HHBIE MAaTEPUAIIBI.
Bomnpocs! (3agaun) as sK3aMeHa IpeicTaBiIeHbl B Ta0auie 15.
Tabmuna 15 — Borpocs! (3a1aumn) s 9K3aMeHa

Ne /it [Tepedyens BonpocoB (3a1a4) 1 IK3aMeHa Kox
UHJIMKaTopa

1 ApPXUTEKTYpbI KOMIIIOTEPOB NapajuieabHOro JercTBusA: ocHoBHble | [1K-13.3.1
3a7iauu

2 MHOronponeccopHsle ¥ MHOTOMAIIMHHBIE CUCTEMBI, IIPUHIIUIIBI [IK-4.3.1
KOHCTPYUPOBaHMS U (YHKLIMOHUPOBAHUS

3 Monenbs namMsITH U HU3KOYPOBHEBbIE MPUMHUTHUBBI cCUHXpoHu3auu. | [1K-4.3.1
Bbapbepsl 1ocTyna K namMsT

4 ATtomapusie read-modify-write HHCTpYKITUH ITpoLieccopa. [1K-4.3.1
YcnoBHas CHHXPOHM3ALMS

5 [Toroko6e30macHble CTPYKTYPhI JaHHBIX. I1K-4.3.1

6 ACHHXPOHHBIE BBIUUCIICHUS [1K-4.3.1

7 Cern MeXCOETUHEHNUN I1K-4.3.1

8 CoBpeMeHHbIE TEXHOJIOTUU NapaJuIeIbHOr0 MPOrpaMMUPOBAHHSL. [1K-4.3.1

9 TunoBsle MOJIeNTN MapajuIeIbHOT0 MporpaMmupoBanus U mabsaonsl. | [TK-13.3.1

10 IIpon3BOUTENBHOCT CUCTEM C NTAPAJUIEIbHBIMU BBIYHCICHUSIMHU [IK-13.¥.1

11 CBs13p MEXJly CONCUITENCY U NapaJUIEITU3MOM. [IK-13.¥.1

12 IToka3aTenu KayecTBa MapajljIeIbHOIO AJITOPUTMA [IK-13.¥.1

13 3akonbl Amaana, ['ycradcona u Cana-Has [IK-13.¥.1

14 Mertpuka Kapna-®narra [1IK-13.¥.1

15 OCHOBBI TAPAIICIIBHOTO MPOTPAMMHUPOBAHUS Ha CUCTEMAaX C IIK-13.B.1
pacupeneseHHON NaMAThIO Ha puMepe TexHosoruu MPI

16 Passutne crangapra MPIL. Monens nporpammupoBanus SPMD [IK-13.B.1

17 Kommynukatop. 3anyck MPI-nnporpamm Ha knacrepe. I1K-13.B.1

18 [Tepenaya cooOueHNI MEXTy TapaMH MPOLECCOB (TOUKA-TOUYKA). [1K-4.3.1
brokupyrorue, HEOTOKUPYIOITUE M COBMEIICHHBIC (DYHKITIH
00MeHa COOOLICHUSIMH.

19 Monenu nporpammupoBanus MapReduce IK-13.B.1

20 KonekTuBHbIE B3aUMOIEHCTBHS TPOLIECCOB I1K-4.3.1

21 [Tonb30Barenbckue GyHKIIMU U TUIBI JaHHBIX. BUpTyanbHbIe [1K-4.3.1
TONOJIOTUU

22 Krnaccudukanmsi KoMIbI0TEpOB apaJIETLHOTO ICHCTBUS I1K-4.3.1

23 MyJIbTHIIPOLIECCOPHBIE CUCTEMBI: Kiaccudukanus OauaHa

24 OHOTIPOIIECCOPHBIE CHCTEMBI, CHCTEMBI C BEKTOPHBIMU [1K-4.3.1




poreccopamu
25 Opranuzaiys KOHBEHEPHbBIX BBIYMCIECHUIN [1K-13.B.1
26 MyJIbTHIIPOIIECCOPHBIE CUCTEMBI C IMTAMSITBIO 0OIIETO [1K-4.3.1
UCTIOJIb30BaHUS
27 MHOTrOManMHHbBIE CUCTEMBI C TIepeaadeii COOOIECHUIA [1K-4.3.1
28 MaccuBHO-TIapaJIeNbHbIE CUCTEMBI, KIACTEPhI U CETH PabOUYHNX [1K-4.3.1
CTaHH’
29 I10 nns ynpaBieHMs MHOTOMAIIMHHBIMU CUCTEMaMU [1K-4.3.1
30 [TpuHIMITEI OpTaHU3AUY UHTEPAKTHBHOTO aHAIHM3a OOJIBITHX [IK-13.B.1
JTAHHBIX.

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

Kon

No i/t IIepeuens Bompocos (3anav) s 3ayera / nudd. 3adera
p p (3ana9) 1 anpd WHIMKaTOPa

V4eOHBIM IJIAaHOM HE MpeaAyCMOTPCHO

[lepeuenr TeM [l KypCOBOTO MPOEKTUPOBAHUSA/BBIIIONHEHUS KYpCOBOH pabOThI
MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO MPOEKTUPOBAHMUSI/BBITIOIHEHUSI KYPCOBOM pabOTHI

No 11/t [TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOSKTUPOBAHUS/BHITTOIHEHHS
B KypCOBOH paboThI

Y4eOHBIM IIIAaHOM HE MPEAYCMOTPEHO

Bompocel st mpoBeneHuss TPOMEXKYTOYHOM aTTeCTallud B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBIii TepedeHb BOITPOCOB JJIsI TECTOB

Kon

Ne n/n IIpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB
WHJUKATOpa

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCS 3a09HOU (hOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PAObOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACNAIONIMEe  HPOLEIyphl  OLIEHUBAHHA
WHAMKATOPOB, XapaKTEpU3YIOLUX dTanbl (OpPMUPOBAHUS KOMIETEHIMM, coaepxarcs B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAIIl, pernameHTHpyOIIMX NOPSAOK M MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTalli 00yJaromuxcs
I'VAIL

11. Metoaudeckue yKazaHus Ui 00YJarOIIUXCs IO OCBOSHUIO JUCIIUILTHHBI

11.1. Meroauueckue ykasaHus s OOy4aroImUXcs 10 OCBOEHHIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAYCHHE JIEKIIMOHHOTO MaTepuaia — JIOTHYECKH CTPOWHOE, CHCTEMHOE,
rmy0oKoe M SICHOE M3JIOKEeHHEe ydyeOHoro Martepuana. HasHaueHme COBpEMEHHOW JIEKIMH B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALIMIO MO TEME, 2 B OCBOCHHH




dbyHIaMEHTAbHBIX Mpo0OJeM JUCHHUIUIMHBI, METOJOB HAYYHOTO IIO3HAHUWS, HOBEHIINX
JOCTHKEHUI HayyHOU MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOIHSET METO/I0JIOTHYECKYIO,
OpPraHU3aIMOHHYI0 U MHPOPMALMOHHYIO (YHKUUHU. JISKIUs pacKpbIBaeT MOHATUWHBINA ammapar
KOHKpPETHOH oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LeNbHOE MPEJCTaBICHUE O TUCIHUILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOSHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX OINpPEEAETCS 1EIEBOM YCTAHOBKOM K KaX 0l KOHKPETHOHN TEME;

— TIOJIyYEHHE OTIBITa TBOPUYECKOI pabOThl COBMECTHO € MPENOIaBATEICM;

— pa3BuTHE NPO(PECCHOHANBHO-IETIOBBIX  KAuecTB, JIIOOBU K  TIpeaIMeTy U
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIILIJIEHUSL.

— TOsBIIEHHUE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTIO JJIsi CAMOCTOSITENIbHOM paboTHI;

— IIOJIyYEHUE 3HAHUUW O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM W TEXHUKH U O
MPOTHO3€ UX Pa3BUTHS Ha ONMKaiIIne TObL;

— HAY4YMTbCSl METOAMYECKH 00padaTbiBaTh MaTepuai (BBIACNATH IJIABHBIE MBICIH U
MOJIOKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITH HX B  Pa3IUYHBIX
bopMynupoBKax);

—  TOJIy4eHHE TOYHOTO TTOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JlekuMOHHBI MaTepuanm MOXET CONPOBOXKIATbCA JIEMOHCTpalued CclaijoB U
UCTIOJIb30BAaHUEM PA3aTOYHOTO MaTepuaja MpH MPOBEIECHUH KOPOTKHX TUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ACTbHBIX TEMATHK IO TUCIUIUIUHE.

CrpyKTypa npeiocTaBieHusl JEKIIMOHHOIO MaTepuaa:

CTpyKTypa NpeaoCcTaBIeHUS JEKIMOHHOIO MaTepHraa:

- 3noxenne matepuana no paccCMaTpuBacMol TEME;

- JleMoHcTpanusi npuMepoOB pelIeHUs KOHKPETHBIX 3a/1a4;

- OTBETHI Ha BO3HUKAOIINE BOIPOCHI IO TEME JIEKIIUH.

11.2. Metoauueckue yKazaHus JUIsl 00y4aroMXCs 10 Y4acTHIO B CEMUHapax
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

11.3. Meroauueckue ykazaHHs sl OOYYarOIIUXCS TI0 MPOXOXKICHHIO MPAKTHIECKUX
3aHATUN

[IpakTuueckoe 3aHATHE SABISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHu3alvu y4yeOHOro
npoliecca, 3aKIroyvaroniascs B BBIITOJHEHUN 00YyJaloLUIMMHUCS 10T pYKOBOJICTBOM ITpeToiaBaTess
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAYyYHO-TEOPETUYECKHMX OCHOB YyueOHOM
JUCLUIUIMHBL, TPUOOPETEHHs] YMEHUN U HaBBIKOB, OIbITa TBOPUECKON JESITEIbHOCTH.

[enbro npakTUYECKOTo 3aHATHS sl 00y4aroIIerocs SBJISETCS MPUBUTHE 00YyUarOIIUMCS
YMEHMM U HaBBIKOB MPAKTUYECKON IEATEIBHOCTH 110 U3y4aeMOU JUCIIUIUINHE.

[Inanupyemble pe3yabTaThl IPU OCBOEHUU 00YYAIOUIUMCS PAKTUUECKUX 3aHATHI:

— 3aKperuvieHue, YriayOJieHue, pacIIUpeHHe M JeTalu3alis 3HAaHUA I[pH peIleHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE T[I03HABATEJIbHBIX CHOCOOHOCTEH, CaMOCTOATENbHOCTH  MBILUICHUS,
TBOPUYECKOIN aKTUBHOCTH;

— OBJIQJICHHE HOBBIMM METOJaMH U METOJUKaMU H3Y4YeHHUS KOHKPETHOH yueOHOI
JUCIUIINHBI,

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHHUS TOJTYYEHHBIX 3HAHWM JUIs
BBITIOJIHEHMS 3a/1aHUM;

— ofecrieueHue palMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHOM M MHAMBHIYaIbHON (popm
00yJeHusI.

TpeOoBaHWs K IPOBENECHUIO IPAKTHUECKUX 3aHATHHA




HpaKTqucxne 3aHATUSA TPOBOAATCA IMOCJIC YTCHUSA HeKHHﬁ, Jaromux TCOPCTHYCCKUC
OCHOBBI JUISI X BBITIOTHEHUS. J[omycKaeTcs: BHIOTHEHNE MMPAKTHYECKUX 3aHATUH 10 MPOYTECHUS
JICKIUA C [EeNbI0 OOJerdyeHusl M3ydyeHUs: TCOPETHUECKOTO MaTephalia MpH HAJUYUW OIMHCAHUN
paboT, BKITFOYAIONIMX HEOOXOIUMBIC CBEJCHHS WM CCBUIKH Ha KOHKPETHBIC YYCeOHbBIC M3/IaHUs,
coJiep Kalie ITH CBEACHHUS.

[IpakTryeckoe 3aHsATHE COCTOUT M3 CICAYIONINX JIEMEHTOB: BBOIHASL YacTh, OCHOBHAS U
3aKTIOUHMTEbHAs. BBogHAs dYacTh 00€cleYrMBaeT MOJITOTOBKY CTYJICHTOB K BBIIOJHEHUIO
3aJlaHMs Ha 3aHATUH. B Hee BXOIAT: GOPMYIIMPOBKA TEMBI, IEIH U 3a]1a4 3aHATHs, 000CHOBaHHE
€ro 3HAYMMOCTH B MPO(ECCHOHATBHON IMOATOTOBKE CTYACHTOB; H3JIO0XKCHHE TEOPETHUECKUX
OCHOB pa0OThI; XapaKTEPUCTHUKA COCTaBa M OCOOCHHOCTEH 3amaHuil paboThl W OOBSICHEHHE
METOM0B (CHOCOOOB, MPUEMOB) UX BBIOJHEHUS; XapPaKTEPUCTUKA TPeOOBAaHUU K PE3yNIbTaTy
paboThI; MPOBEPKAa TOTOBHOCTH CTYACHTOB BBITIOIHSTD 3aaHUS.

JIJis1 HEKOTOPBIX MPAKTUYECKUX 3aHATHIA MPEIONaraeTcsi CaMOCTOSATEIPHOE BHITIOJTHCHHE
CTYJICHTAMH WHIUBUAYaJIbHBIX 33JaHUl (KaK MpPaBWIO, BKJIIOYAIOMIMX B CE0s aHAMTHUYECKOE
PCIICHUEC W KOMIIBIOTCPHOC MOIIGJII/IpOBaHI/IC) U MMOATOTOBKY OTYCTOB. Brimonnenne 3a[[aHHI71
MOYKET COIPOBOXKAATHCS Pa3bsCHEHUSMHU MO XOAy pPabOThI, YCTpaHECHHEM TPYIAHOCTEH INpHU
BBITIOJTHCHU U pa6OTI>I, TCKYIIUM KOHTPOJIEM U OHCHKOﬁ PE3YyIbTAaTOB OTACIIBHBIX CTYACHTOB,
OTBETAaMH Ha BONPOCH CTYICHTOB. B03MOXXHO TPOOHOE BBINOJHEHHE 3aJaHUs(Mid) MO
PYKOBOJICTBOM TIpenojaBaTess. 3aKIIOuuTeNbHas YacTh COACPIKUT: TOJBEIEHHE OOIIMX MTOTOB
3aHSATHS; OIICHKY PE3yJIbTaTOB Pa0OThI OTICIBHBIX CTYJICHTOB; OTBETHI Ha BOIPOCHI CTYCHTOB,;
BbIJIayy PEKOMEHJAIUI 110 YCTPaHEHUIO IPOOEIOB B CUCTEME 3HAHUI U YMEHUH CTYAEHTOB, 110
YIAYYIICHUIO PE3YJIbTaTOB pPa0OThI, H3JI0KEHUE CBEJACHUW O IMOJIrOTOBKE K BBIIOJHCHUIO
cieayrolei padoThI.

11.4. Metoauueckue ykazaHusl A OOydarolUXCsl 10 BBIIOJHEHHUIO J1a00paTOPHBIX
pabot

B xone BeimonHeHus m1a0OpaTOpHBIX pPAadOT oOydaromuics MAOKEH YIIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKON
HKCIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHOM XapaKTEPUCTUKOW 00ydarolerocs.
Beinonnenne 1abopaTopHbIX paboOT COCTOMT M3 SKCIEPUMEHTAbHO-IIPAKTHYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOITPUSATHI.

BeinonHenue 51a00paTopHBIX padOT 0O0y4yaromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThiO
W3YYEHUS JUCLUIUIMHBL, ONIpENesiseMOol Yy4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreynBaroIUM pelIeHue CcIeIyIoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA MPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIUICHHE, PAa3BUTHE M JETAN3alMs TEOPETUYECKUX 3HAHWN, IOJyYEHHBIX Ha
JEKLUSAX;

— TOJy4YeHHe HOBOM MH(OpMAaLMK 110 U3y4aeMON AUCIUILIUHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOW  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ajianue ¥ TpeboBaHus K IPOBEICHUIO T1a00paTOPHBIX PaboT
3amanus, TpeOOBaHWS ¥ BapHWAHThl WHJIWBUIYATbHBIX 3aJaHUA IS BBIMTOJTHCHHS
naboparopHbix paboT pasmeniensl B LMS I'VAII B cooTBeTCTBYIOIIEM pa3/iene TUCIUTLINHEI.

CrpykTypa u dopma oTueTa 0 JabopaTOpHOH paboTe

Otuer o nabopaTopHOil paboTe craeTcss B SJEKTPOHHOM Buie (JIokymeHT Word,
nokymeHT PDF) uepe3 Jluunbiii kabuner ['YAIL Otder k naboparopHoit paboTe COIEpKUT
CJIETYIOIINE AJIEMEHTHI:

- TUTYJBHBIN JIUCT ¢ HA3BaHUEM JAUCLUIUIMHBI, HOMEPOM W Ha3BaHHEM JabOpaTOpPHOM
paboThI;




- LIeJIM ¥ 3a/1a41 PabOTHI;

- 33/1aHUE;

- cxeMbl (TIpu He0OXOTUMOCTH );

- Pe3yNbTaThl IKCIIEPUMEHTAIBHBIX UCCIACI0BAHMIA (TIPH HATUYNH);
- pacueTsl (Ipu HEOOXOAUMOCTH);

- pe3yNbTaThl MOICTUPOBaHUS (TIPY HATUYUH ),

- BBIBOJIBI.

TpeboBanus K 0hOpPMIIEHHIO OTYETA O JIAOOPATOPHOM paboTe
TpeboBanust K 0HOPMIIEHHIO OTYETA O JTAOOPATOPHOU paboTe yKa3aHbI 0 3JIEKTPOHHOMY
aapecy URL https://guap.ru/standart/doc

11.5. Metoauyeckue ykazaHusi JUisi OOYYarOlIUMXCS IO TMPOXOXKIACHUIO KypCOBOIO
MIPOEKTUPOBAHUS/BBITIOJIHEHUSI KYPCOBOM pabOThI
VY4eOHbIM MJIAHOM HE IPEIYyCMOTPEHO.

11.6. Meroauueckue yKazaHus JUIsi 0OYJaIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEILHOM pabOThI, 00yJarOUIUICs BBIMOJIHAET paboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IperojaBaTelis, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

B mporecce BBIMOIHEHHS] CaMOCTOSTENbHON paboThl, Yy oOydaromierocst (hopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE pabovyero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHUM, 00eCrednBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B IMEPHOJ OOY4YEHMs, NOMOraeT IOJYyYUTb HABBIKU IOBBIIICHUS
npohecCHOHALHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMM,  HalpaB/BSIIOIIMMH  CAMOCTOSTEIbHYIO  paloTy
oOyyaromuxcs, ABseTcss yaeOHO-METOANYECKHI MaTepuall o AUCHUILINHE.

11.7. MeTtoauueckue yKazaHHus [UIsI OOYYAarOIIMXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBaeMOCTH.

Texymuii KOHTPONb YCIEBAaEMOCTH MpEAyCMaTpUBAeT KOHTPOJIb KadecTBa 3HAHUUN
00yJaroIUXCsl, OCYIICCTBIIEMOTO B TEUCHHE CEMECTpa C IIEIBI0 OICHUBAHHS XO0Jla OCBOCHUS
IUCIHTIINHEL

Hcnonb3yemMbie METOJIbI TEKYIIETO KOHTPOJIS:

. YCTHBIH ONPOC Ha 3aHATHSIX;
. MIPOBEPKA BBIMTOJHEHUS MPAKTHYECKUX 3aaHUMH;
. 3alUTa OTYETOB I10 JIAOOPATOPHBIM paboTaM.

[To pe3ynbpTaTam BBITIOJIHEHHS Ta0OPATOPHBIX paboT oOydaromuecs: 0GOPMIISIOT OTYETHI,
BBIKJIa/IbIBAEMbIE 71l MPOBEPKH B JIMYHOM KaOuHeTe. KOppeKTHOCTh pelieHuid, pe3ylbTaToB
KOMIIBIOTCPHOT'O MOJACIIMPOBAHUA, IIOJJHOTA M CBOCBPEMCHHOCTL IIPCACTABICHUA OTYCTOB,
KauyeCTBO 3aI[UThl OTUYETOB YUUTHIBAIOTCS TIPU MIPOBECHUH MPOMEKYTOUHON aTTeCTallUU.

11.8. Metoauueckue yka3aHHs JJis OOYYAIOUIUXCS MO MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCTalluH.

[MpomexxyTounass  arrecranss  OOydyarOIIUXCs — MPEAyCMaTPUBACT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAeT B
ceOs:

— o9K3aMeH — ¢opMma OICHKH 3HAHHM, MMOJYYCHHBIX OOYdYalolmMMCsA B TpOIEcce
U3yUYeHHs BCEH AMCHUIUIMHBI WM €€ YaCTH, HAaBBIKOB CaMOCTOSATCIILHOM pabOThI, CIIOCOOHOCTH
HpI/IMeHSITB nux ajs peH_IeHI/IH HpaKTI/I‘-IeCKI/IX 3a1a4. 3K3aMeH, KaK HpaBI/IJIO, HpOBO,Z[I/ITC}I B



MepUoj] SK3aMCHAIIMOHHOW CECCHMM W 3aBEPIIASTCS AaTTECTAIIMOHHON OIICHKOW «OTIMYHOY,
«XOpOILIOY», «YAOBIETBOPUTEIHHOY, «HEYIOBIECTBOPUTEIHHOY.

K mpoMexyTouHOM aTTecTaluy TOMYCKATCS yJaluecs, BBIMOJTHUBIINE U 3al[UTHBIINC
He MeHee /5% oT4eToB 1o JIabopaTOpHBIM paboTaM. DK3aMEH MPOBOIUTCS B YCTHOH (opme B
BHUJIE OTBETA HA BOMPOCKHI SK3aMEHAIIMOHHOTO OMIIeTa.

Cucrema OIICHOK TIpU TPOBEACHUHM TPOMEKYTOYHOW AaTTeCTAllMH HAXOIUTCS B
coOoTBeTCTBUU ¢ TpeboBaHusamu Ilomoxkenus «O TeKyleM KOHTPOJE YCIEBAEMOCTH U
MIPOMEKYTOUHOH aTTecTanuu cryfaeHToB ['YAIIL, oOyd4arommxcsi 1mo mIporpaMmbl BBICIIETO
00pazoBaHU.



Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
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