MHHHCTEPCTBO HAVKH U BBICIIIETO OFP A30BAHN S POCCHIICKOH
OEIEPATIIT

¢emepansHOE TocyIapcTBEHHOE ABTOHOMHOE 00pa30BaTeNbHOE YUPEXKICHHE BRICIIETO
obpa3oBaHHA

"CAHKT-IIETEPBYPI'CKII1 IT'OCY JAPCTBEHHBII YHUBEPCUTET
ADPOKOCMIMYECKOI'O ITPHBOPOCTP OEHITA"

Kadenpa Ne 41

YTBEPXKIALIO

PyroBomiTens obpaszoBaTeIbHOH OporpaMMEL

IO, K.T.H.

JI1eT cormacoBaHHA paboueH Mpor paMMEBl JHCITHIUTHHEL

[TporpaMmMy cocTaBHT (a)

3aB. Kad., I.T.H..mpod. I''A. Kopxaeus

{I0TEHOCTE, VY. CTENSHD, BAHEE )

E.JI. Typrenkan

(Boa#3HOCTE, VI, CTETIEHD, 3BAHHE) (mozmHce, JaTa) { BETPITHAIEL, PAMILTHA)

[Tporpavma omobpera Ha 3acemann Kadeapsr Ne 41

«20» maa 2026 r, npoToxomx Ne 10-2025/26

(HEHIHATEL, aMHTHE)

U

«2TnMan 2026

{moammcs)

PABOYAA ITPOITPAMMA JHUCITHILTIMHBI

«CHeTeMBI © Imapa/lTc/IBHBIMH BEIYMHCIICHHAMH ¥
(HameHoBaHES T HCIHIUTHHE }

Kox HanpaBIeHHA IO OTOBKH/

09.03.03
CHEITHATEHOCTH

HamvieHoBaHHE HApaBICHHA
HOACOTOBKH CIENHATILHOCTH

ITpurnagsaas nHOpMaTHEA

Hamverosanne HEIHI]EIE.]IEE—IHEETHJ"I

HI]HEJIEI,I[HDﬁ HER}”CETEEHHE}IE HHTCIIIICKT H HaVEa O JaHHBIX

CIEIHATH3AIHH
Dopma oOyICHEA OYHO-3a09HAA
I'ox mpuema 2026

Canxr-Ilerepoypr— 2026

3aBemyrommuii kadeapoit No 41
I.T.H.,pod. I''A. Kop:xaBun
(¥4. cTeneHs, 3BAHNE) (mozmuce, JaTa) { METFITHATEL, AMMTHA)
JaMecTHTENb qUpekTopa HHeTHTYTA Nod o MeTompiueckol paboTe
IOII K.T.H. P A A. DoMeHKOBA
{ F0I#HOCTE, V9. CTETISHE, 3BAHHE) {____:,..-""fnanmchm JaTa) { HEEITHAIED, (DAMELTHA)



AHHOTaNINA

Hucuunnuaa  «CucreMbl ¢ MapaUIeIbHBIMU  BBIYUCICHHMSIMH»  BXOJUT B
o0Opa3oBaTelbHyI0 IpOrpamMmy BhICIIEr0 oOpa3oBaHUS — IporpamMmy OakanaBpuara IO
HampasieHuio  noxarotoBku/  crnenuansHocTH  09.03.03  «[Ipuknamnas  mMHQOpPMATHKA»
HanpaBieHHOCTH  «[IpuKiIazHON UCKYCCTBEHHBIH HHTEIUIEKT M HayKa O JI@HHBIX)».
JuctumuinHa peanusyercs kapeapoit «Ned 1y,

JucuunnuHa HauejaeHa Ha GOpMHUPOBAHKE Y BHIITYCKHUKA CIEIYIOIINUX KOMIIETSHIIUN

[IK-4 «CrmocoOHOCTh  COCTaBJIATH ©  COTJIACOBBIBATH  TEXHUKO-DKOHOMHUYECKOE
000CHOBaHME MPOEKTHBIX PEIICHUN M TEXHHUYECKOE 33/JlaHHue Ha pa3paboTKy (MOAU(DUKALUIO) U
conpoBoxzaeHue NUC»

[IK-13 «crmocoOHOCTh MPUMEHSTh CHUCTEMHBIM IMOIXO0J M MaTEMaTHYECKUE METOIbI B
dbopManu3auy penieHus MPUKIAJTHBIX 33aW)

CopepxaHue JUCUUIUIMHBI OXBAaThIBAa€T KPYI BOIPOCOB, CBSA3AHHBIX C HU3YYEHHUEM
NPUHIUIIOB OPTraHU3alMK BBIUMCIUTEIBHBIX CHCTEM, NpPEIHA3HAYCHHBIX JIs ONTHMH3ALUU
nporecca 00paboTku MHGOpMaIMU, 0OCOOCHHOCTEH MOCTPOCHUS amnmapaTHOW U MPOTrPaMMHOMN
YaCTH MHOTOITPOIIECCOPHBIX U MHOTOMAIIMHHBIX BBIUYMCIHTEIBHBIX CHUCTEM, KIACCHU(PUKAINUN
TaKOro pojia CUCTEM M MoKa3areneil ux 3p¢eKTUBHOCTH.

[IpenogaBanue AUCHUILIMHBI MPEIYCMATPUBACT CICAYIOIIHEC (GOPMBI OpPTraHU3AINH
yueOHOro mpoiiecca: JeKIuu, 1a00paTopHble paboThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTENIbHAS
pabota oOyuaromerocs.

[IporpaMMoii IHUCHUIUIMHBI TPETyCMOTPEHBI CIEAYIOUIME BUABI KOHTPOJIA: TEKYIIMi
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOTHAS aTTECTAIUs B (hOpMe IK3aMEHA.

OO0miasi TpyA0EMKOCTh OCBOEHHS JUCLUUIUIMHBI COCTaBISET S5 3aueTHBIX enuHun, 180
YacoB.

SI3bIK 00yUYeHUs IO JUCIHMILTUHE KPYCCKUI»



1. TlepedeHb MIIAHUPYEMBIX PE3yJIbTATOB O0YUCHUS MO AUCITUIUIMHE

1.1. Ilenu npenogaBaHusi JUCIUTUIMHBI

B pesynpraTe OCBOGHHMS JIUCHMIUIMHBI CTYIAEHT JIODKCH TIIOHWMATh IPUHITUIIBI
MOCTPOCHUS M (HYYHKIIMOHHPOBAHMS alapaTHO-MPOTPAMMHBIX KOMIUIEKCOB, MpeAHa3HAYCHHBIX
JUISL TIPOBEJICHUS TapaJICIbHBIX BBIUMCICHUN, OPUEHTUPOBATHCS B IMPHUHIIUIIAX OpraHU3AIHNH
anmapaTHOTO W MPOTrPAMMHOTO OOECIIeUeHUs apalIeIbHBIX CHCTEM, BIIAJIETh TEOPETUUECKUMU
3HAHUSAMHU O OCOOCHHOCTSX MOCTPOEHHUS U TPOTrPaAaMMHUPOBAHUS TTAPAILIEITHHBIX CHCTEM.

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTEeIbHON MPOTrpaMMBbl BBICIIIETO 0Opa30BaHMs (lajee —

OI1 BO).

1.3. IlepeueHp IIaHUPYEMBIX PE3YNBTATOB O0YUEHHS IO JUCLIUILIMHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMU pesynbratamu ocBoenus OIT BO.

B pesynbrare m3ydeHus NTUCHMIUIMHBI OOyYaroONIMiCs TOJDKEH 00ajarh CleqyIoIuMH
KOMIIETEHIIMSIMUA HJTH UX 9acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.
Tabmuna 1 — [lepeyeHp KOMIIETEHIIMNA U HHANKATOPOB MX JOCTHKCHHS
Konn
Kareropus (rpymnmna) Kon v HanMeHOBaHME HHIUKATOPA JOCTUKCHHUS
HAaUMEHOBAaHUE
KOMIIETEHIIUH KOMIETEHIUU
KOMIIETCHIIMH
[TK-4 CnocobHOCTh
COCTaBJIISITh U
COIIACOBBIBATb
TEXHHUKO-
SKOHOMMYECKOE [1K-4.3.1 3HaTh npaBuIa COCTaBICHUS, ITAIbI
000CHOBaHUE COIJIaCOBaHUs U yTBepkieHus Tpeboanuii k M1C
[TpodeccronanbHbIe
IIPOEKTHBIX C 3aMHTEPECOBAaHHBIMU JIMIIAMU B paMKax
KOMIIETEHIIUU o
peuieHui u BBIIIOJIHEHUS padOT MO CO3AaHMIO (MOAU(DUKALIIN)
TEXHUYECKOE u conposoxaeHus NC
3aJjaHue Ha
pa3paboTKy
(MoauduKanuio) u
conpoBoxaenue MC
ITK-13 crnoco6uocts | I1K-13.3.1 3HaTh MOAXO0ABI H 0a30BELIE METOIBI
IIPUMEHSITD pELIECHNs HAyYHO-UCCIIEI0BAaTENIbCKHUX 3a1a4 B
CUCTEMHBIN MOAX0 | 00siacTé MHPOPMAITMOHHBIX TPOLECCOB U CUCTEM
[Tpodeccuonansusie | 1 MaTematuueckue | [IK-13.Y.1 ymeTs ocymecTBIsATh GOpMaIH3aLMIO
KOMIIETEHIIUU METO/IbI B 3a/1a4 ucciae10BaHusl UHPOPMalMOHHBIX
bopmanuzanuu IIPOLIECCOB U CUCTEM
peuieHus [1K-13.B.1 BnageTs HaBBIKaMU peIICHUS 3a/1a4

MPUKJIAAHBIX 3a1a4

aHaJIi3a HH(bOpMaHHOHHbIX IMPpOLIECCCOB U CUCTEM

2. Mecro nucuumiauHsl B cTpykType OI1
JucnurnnuHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, PaHee MPUOOPETEHHBIX 00YJarOITUMUCS
NP U3YYEHHUH CIENYIOIMNX AUCLUTIINH:
— DOneMeHTHas 6a3a BBIYMCIUTEIBHBIX CUCTEM U CeTel,
— OnepanoHHbBIE CUCTEMBI,
— MamunHoe o0y4yeHue 1 0oJbIlne TaHHbIE,
— IToctpoenue u ananu3 rpadoBbIX MOENEH;
— BrluncnurenbHble CUCTEMBI, CETU U TEIEKOMMYHHUKAIIUH.
3HaHMs, TOJYy4YEHHBbIE NPU U3YYEHUU MaTepuana AaHHOM IHUCLUUIUIMHBI, HMEIOT Kak
CaMOCTOSITENIbHOE 3HAUY€HUE, TAK U UCIIOJIb3YIOTCS MTPH U3YUYEHUU APYTUX JUCIUIIINH!
— MopaenupoBaHue cucTeM pacipeieleHHs pECypCoB,




- MYJIBTI/IMC,Z[I/Ia TCXHOJIOTHH.

3. O0BeM U TPYIAOEMKOCTh JUCIUTUINHBI
Janaple 00 o0meM oO0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYAOEMKOCTH TI0 CEMeCTpaMm) MPeACTaBICHbI B
Tabnuie 2.

Ta6mmma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIINHBI

TpynoemMKocTs 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Ne9
1 2 3
Oowan mpyooemKkocma OUCUUNIUHDL, 5/ 180 5/ 180
3E/ (4ac)
U3 Hux uacoe npaKmuyecKkoil no020moeKu 34 34
AyoumopHhuvie 3anamus, BCETo 4ac. ol ol
B TOM YHCJIC:
nexuuu (JI), (gac) 17 17
npakTudeckue/cemunapckue 3anatus (I13),
17 17
(dac)
nabopaTtopHbie paboTs (JIP), (yac) 17 17
KypcoBoi npoekt (padota) (KII, KP), (qac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 93 93
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
JK3.**)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH TUCIUILTHHBI IO pa3/eiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTUTNHBI U MX TPYJAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI IUCIUITITHHBL Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (dac) (qac) (dac) (gac)
Cemectp 9
Paznen 1. [IpuHumnst OpraHU3aLIH BEMHCITHTEIbHBIX 5 8 23
CHCTEM MapaJuIeIbHOTO JICHCTBHS
Paznen 2. MeTpuku napajieIbHBIX CUCTEM;
MPOU3BOAUTENBHOCTE CUCTEM C MapaUICIIbHBIMU 4 9 20
BeruncnerusiMu (CIIB)
Paznen 3. OcobeHHOCTH OpraHU3aluy MPOTPaAaMMHOTO 5 12 30
o0ecreyeHus mapajuIeNbHBIX CUCTEM
Paznen 4. Pa3HOBI/IE[HOCTI/I BBIYUCIUTEIBHBIX CUCTEM 3 5 20
napajyieIbHOTO JICHCTBUS
HUroro B cemectpe: 17 17 17 93
Uroro 17 17 17 0 93

[IpakTuueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEJICTBEHHOM  BBIIIOJHEHUU
Oo0y4arolMMHUCST  OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymiei
poQeCCHOHATBHOH 1A TENBbHOCTBIO.




4.2. CopaepkaHue pas3iesioB U TEM JICKITMOHHBIX 3aHSITHIM.
Conep:xanue pa3elioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — CopeprkaHue pa3esioB U TEM JICKIIMOHHOTO IIHUKJIA

Howmep
paszznena

HaszBanue u conep:kanue pas3ieiioB U TEM JEKIIMOHHBIX 3aHATHI

1

[IpHHIKITBI OPraHU3aIMH BRIYUCIUTEIBHBIX CHCTEM MaPAIUICIIBHOTO JCHCTBUSL.
VYpoBHH napasuiean3Ma 0COOCHHOCTH apXUTEKTYPhI KOMITBIOTEPOB MAPAILICIEHOTO
JICUCTBHSI, MHOTOITPOIIECCOPHBIE 1 MHOTOMAIIIMHHBIC CHCTEMBI.

Moayns naMaTH W HU3KOYPOBHEBbIC HMPUMHTHBBI CHHXPOHH3AIMH. bapbepbl
noctyna K mamatd. Atomapueie read-modufy-write mHCTpyKIME Iporeccopa.
VcnoBHast — cuHXpoHH3anusA.  [[0TOkOOe30macHble  CTPYKTYphl  JIaHHBIX.
AcuHXpOHHBIE BbrauciieHus. [Ty MOTOKOB.

Crennuka opraHu3alyy CETEBBIX COSTMHCHU.

Oco0eHHOCTH OpraHU3alMH TAMATH apaAJUIEIbHBIX CUCTEM.

Metrpuku  napajuienbHBIX ~ CHCTEM;  IIPOM3BOAMTEIIBHOCTH  CHUCTEM  C
napajuIeIbHBIMU BBIYHCIICHUSIMHU.

[Tpodune napamienuzma. OCHOBHBIE METPUKH, XapaKTEPHU3YIOIIUE CKOPOCTh
BBIYUCIICHUH, Y3PPEKTHBHOCTD UCIIOIB30BAHUS JIOTMIOJIHUTEIBHBIX MPOIECCOPOB, U
MO3BOJISIOIINE  CPAaBHUTh  OOBEMBbI  BBIYMCIICHUH,  BBIIOJHSIEMBIX  TpHU
napajieIbHOM U TIOCJIE0BATEIbHOM BBIITOJIHEHUH 33/1a4H.

OO0mme mapameTpuuecKue 3aKOHOMEPHOCTH MapalIeNbHBIX BEIYUCICHUN. 3aKOHBI
Awmpana u I'ycradcona. 3akon Cana-Has. Merpuka Kapna-®uarra

Oco0eHHOCTH OpraHU3aIuy TPOrPAMMHOTO 00eCTIeUeHHUS MapaIeTbHBIX CUCTEM.
CoBpeMeHHbIE TEXHOJOIMH MapaluIeNIbHOTO IMPOrpaMMHUpPOBaHUsA. THIIOBBIE
MO/IENIN MapaJljIeIbHOTO IPOrPaMMUPOBAHUS U I1a0JIOHBI.

OCHOBBI MapajuIeNbHOTO MPOTPAMMHUPOBAHMS Ha CHUCTEMax C paclpeeseHHON
namsTei0o Ha npumepe TexHosorun MPI. Passutne cranmapra MPIl. Monaens
nporpammupoBanus SPMD.

Kommynukatop. 3amyck MPl-mporpamm Ha knactepe. Ilepemada cooOuieHuit
MEXy MapaMu MPOIECCOpPOB (Touka-Touka). brokupyromue, HeOIOKUPYIOMINE U
COBMeIICHHBIE (QYHKIIH 0OMeHa cooOmmeHussMI. KoieKTHBHBIE B3aUMOJICHCTBUS
nporeccoB. Ilonp3oBarenbckue (GYHKIMM M THUIBl JaHHBIX. BupTyaibHble
TOTIOJIOTUH.

Pa3HOBUIHOCTH BBIYUCIUTENBHBIX CUCTEM MAPAIICIIBHOTO IEUCTBUS.
Knaccudukanus KoMObI0TEPOB MapauIeNbHOTO JIEHCTBUS, MYJIbTHIIPOIIECCOPHBIE
cuctembl: kinaccuukauusg DrIuHHA, OJHOMPOLECCOPHBIE CHUCTEMBI, CHCTEMBI C
BEKTOPHBIMU IMTPOLIECCOPAMH, MYJIbTHUIIPOLIECCOPHBIE CUCTEMBI C MMAMATHIO OOIIETO
MCIIOJIb30BaHUs, MHOTOMAILIMHHBIE CUCTEMBI C Iiepeauel cooOIIeH I, MaCCUBHO-
napajuleJibHble CUCTEMBbI, KiacTepbl M ceTu pabouux craHuuii, I[10 nmns
YIIPABJICHUS MHOTI'OMAIlIMHHBIMU CUCTEMaMHU, KOMMEpYECKHE ceTu
MEXCOCTUHECHUM.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUYECKUX 3aHATHIA U UX TPYIOEMKOCTh IPUBECHBI B TAOIHIIE 5.




Ta6mmma 5 — [IpakTdeckue 3aHsITHS U UX TPYJ0EMKOCTh

DopmsI N3 Hux 3 Ne
Ne T o TpynoeMKOCTb, |IIPAKTUYECKOH | pa3zeiia
1y/r | TEMBI PAKTHYECKUX 3aHATHH | MPAKTHHECKUX (ac) HOATOTOBKH, | Towmr
SatATn (gac) JIHBI
Cemectp 7
1 | [lonsatue  onHoBpeMmeHHOCTH | [IpakTmueckas 4 4 1
(concurrency), CIOCOOBI pabora
peanu3alu  OJHOBPEMEHHBIX
CUCTEM
2 | Iloctpoenue apdextuBHol | [IpakTnyeckas 4 4 1
CeTH TNepeayd JaHHBIX JUIs paborta
B3aUMOJICUCTBUSA
BBIUMCIUTENbHBIX YCTPONUCTB U
namsatu B CI1B
3 | Ompenenenue ocHOBHBIX | IIpakTnueckas 4 4 2
METPUK MMapaJJIEIbHbIX CUCTEM pabora
4 | Opranmzanus  KoHBedepHo# | [IpakTuueckas 5 5 2
00pabOTKM JaHHBIX W aHAJH3 pabora
ee 23(HEeKTUBHOCTH
Bcero 17 17
4.4. JlabopatopHble 3aHATUS
Tembl 1a00OpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0HIIE .
Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaumenoBanue nabopaTtopHbix paboT TpyaoeMKoCT | MpaKTHUECKOi | pasiena
n/m b, (4ac) NOATOTOBKHU, | JUCLUII
(dac) JIUHBI
Cemectp 7
1 | UccnenoBaHue TUMOBBIX MOJENEH U MIA0JIOHOB 4 4 3
MapajyIeIbHOTO MPOrPAaMMHPOBAHUS
2 | [TapannensHoE IPOrpaMMHUPOBAHUE B 4 4 3
CUCTEMAax C paCHpeNeICHHON IaMAThIO Ha
npumepe TexHosoruu MPI
3 | [Ipuembl U CTpaTeruy MCIOJIB30BaHUS MOJEITH 4 4 3
nporpammupoBanus MapReduce
4 | IlpuHuunel  OpraHM3alMM  HMHTEPAKTUBHOIO 5 5) 4
aHanu3a Oompmiux  gaHHbIX.  OOpaboTka
MTOTOKOB JTAHHBIX.
Bcero 17 17

4.5. KypcoBoe npoekTupoBaHue/ BBHITIOTHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM He MPEAyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarOIIXCs

Buasl camocTosTensHOM pa60TBI " €€ TPYAOCMKOCTD IMPUBCJACHLI B Ta6.HI/II_Ie 1.

Tabnuna 7 — Bunbl caMmocToATeIbHON PabOTHI U €€ TPYAOEMKOCTh




. Bcero, | Cemectp 9,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3
W3ydeHue TeopeTHuecKoro MmaTepuania
53 53
nqucuuruael (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIieMy KOHTPOJIO 20 20
ycneBaemoctu (TKY)
Jomamnee 3aganue (/13)
Kontponbnsie pabotsl 3a04nukoB (KP3)
[ToaroroBka K MpOMEKYTOUHOM
20 20
arrectanuu (I1A)
Bcero: 93 93

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUISL CAMOCTOSITEIIbHOU PabOThI 00yYarOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-METOIMUECKUE MAaTEPHAIbI JIJISI CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeUaTHBIX U PIEKTPOHHBIX YUEOHBIX U3TAHUI
[TepeueHs eYaTHBIX U SJICKTPOHHBIX YUEOHBIX M3IaHUI TIpUBEICH B TabmuIe 8.
Tabnuna 8— [lepedeHb MeYaTHHIX U AJIEKTPOHHBIX YUEOHBIX U3TAHHIMA

Kommuectso
9K3EMIUTIPOB B
[llnp/ bubnuorpaduueckas ccpiika 61/16J11/10r121<e
URL anpec
(KpoMe SEKTPOHHBIX
IK3EMIUISIPOB)
004 O-66 Opaos, C.A. Oprannsanus 9BM u cucrem: 80 (pa3Hble U31aHMs)
yuebnuk / b. 5. Iunekep, C.A.Opinos. — CII6.:
I[MUTEP, 2014. — 688 B.
004 ©-28 ®aynep, M. [11abmoHBI KOPIIOPATUBHBIX 5
npuioxenuii / M.®@aynep. — Bunbsmc, 2014 —
544 c.
004 JI-85 JIynun, C.A. TexHOI0TUH NapayIENbHOIO 10

IporpaMMHpOBaHus: yueOHoe nocodue /
C.AJlynun, M.A.Iloceimkun. — M.: ®OPYM:
NH®PA-M, 2015. - 208 c.

004 H-74 Hosoxwunos, O.I1. Apxurekrypa 9BM u 50
cucteM: yaeoHoe nocobue / O.I1.HoBoxusmon. —
M.: ¥Opaiir, 2015. — 527 c.

https://urait.ru/ Hogoxwunos, O.I1. Apxurekrypa 9BM u
bcode/535023 cucreM: yuebHoe nocobue / O.I1.HoBoxuiaoB. —
M.: KOpaiir, 2024. - 511 c.
004 K-95 Kyuun, H.B. OcHOBBI Opranuzanuu 15

MynBTHHpOFpaMMHBIﬁ BBIYUCINUTCIIBHBIX



https://urait.ru/

cucreM: yueOHoe nocodue / H.B.Kyuun,
A.B.Momuanos — CII6: u3g-so I'VAII 2017. —
103 c.

004 C-89 CyBopoBa, E.A. ApxuTeKkTypa napamuieabHbIX 5
BBIYHUCIUTENbHBIX CUCTEM: Y4eOHO-
Meroandeckoe mocooue / E.A.CyBopoga,
A.1O0.Bunorpanos. — CI16: U3n-Bo 'YAII, 2022

-56c.
https://urait.ru/ Mansko A.A. [apamiensHoe
bcode/538878 MIPOrpaMMHUPOBAHUE Ha OCHOBE TEXHOJIOTHIA

openmp, cuda, mpi: yaebHoe mocoowue /
A.A.Manssko. — Mocksa: FOpaiit, 2024 — 135 c.

https://e.lanbook.com/ | Ctun, B.M. PacnipeneneHubie cuctemsl /
book/240992 B.M.CtuH, 3.Tanenbaym. — Mocksa: JIMK
[Ipecc, 2021, 584 c.

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOHN ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOPMAaIMOHHO-
TEJIEeKOMMYHUKaMOHHON cetu «MHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHHKAIIMOHHOM cetn «HTepHeT»
URL anpec HaumenoBanue
https://Ims.guap.ru/ Cucrema auctaHIMOHHOTO 00yuenus 'Y AT
http://lib.guap.ru/ Onexrponnsie pecypesl ['YAIL
https://guap.ru/standart/doc | HopmaTuBHast JOKyMEHTAIUS I y4eOHOTO Mpoliecca

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHIA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMsI, HCIIOB3YeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEeMOT0 TPOTPAMMHOTO OOeCTICUeHUs TIpecTaBicH B Tadsmire 10.

Tabmuua 10— IlepedyeHs nporpaMMHOro o0ecreyeH s

No /1t HanmenoBanue

He npenycmorpeno

8.2. IlepeueHp MH()OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIIECTBIICHUU 00Pa30BaTEILHOTO MPoIlecca Mo JUCIUILTHHE

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

Tabnuua 11— Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

No /1t Hanmenosanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a



https://urait.ru/
https://e.lanbook.com/

CocraB MaTepUaIbHO-TEXHUYECKONW 0a3bl, HEOOXOAMMOW ISl  OCYIIECTBIICHUS
00pa3oBaTeNBLHOTO MpoIiecca Mo TUCIUIUIMHE, IPECTaBlIeH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepUaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

1 | JleknmonHas ayauTopus

2 | BeruncnutenbHast 1a00paTOpHs ¢ KOMIIBIOTEPAMU MO
ynpasieanemM OC Windows + C4O 'YAT

10. Omnenounble CpencTBa s MIPOBEACHUS IPOMEKYTOUHOM aTTeCTaIlN
10.1. CoctaB OIICHOYHBIX CPEICTBAJIS IPOBEACHUS IPOMEKYTOYHOH aTTeCTalluu
00ydJaronuxcs mo IMCUUILIMHE TTpUBeIeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHS MPOMEKYTOYHON aTTeCTaIluu

Bup HpOMC)KYTOQHOﬁ aTTeCTalnu Hepequb OICHOYHLBIX CPCACTB

DK3aMeH Cnucok BONpoOCOB K 3K3aMEHY;
TecThl.

10.2. B kadecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabauie 14. B Teyenune cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga ~ MOJXYJIbHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHHUBEpCUTETa,  IpaBHiIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu onieHKH YpoBHS cpOpMHUPOBAHHOCTH KOMIETEHITHI

OlieHKa KOMIIETEHITHH X .
5 oI Tbras Ik apaKTEepUCTUKA CPOPMUPOBAHHBIX KOMITETECHITHIA

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI MPOTPAMMHBII
MaTepua;
— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEIHFHO U TPAMOTHO €T0 M3JIaracr;

COTIIUHOY — OMHUpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU JIUTEPATyphI,

GauTeHOY TECHO TPUBS3LIBAECT YCBOCHHBIC HAYYHBIE MOJOKEHHS C MPAKTUYECKOM
JESITEIIbHOCTHIO HAIPABJICHWS;
— yMeo 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMBIC M HJICH;
— JIeJIaeT BBIBOALI H 000OIIEHHUS;
— cBOOOJIHO BJIaJICET CUCTEMOM ClIelMaTIN3uPOBAHHBIX TOHSITUH.
— o0yyarouiics TBEPI0 YCBOWI MPOTPaMMHBINA MaTepual, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT ero, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

«XOpOTION — HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH; 3

GATTCHON — YBSI3BIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeTbHOCTHIO
HaIPaBIICHUS;
— apryMEHTUPYET HAyIHBIC TTOJIOKCHUS,
— JIeJIaeT BBIBOALI H 00OOIIEHHUS;
— BJIaJICET CHCTEMOM CIeUaIN3uPOBAHHBIX TOHSITHH.
— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaracT €ro, OMHpasCh HAa 3HAHUS TOJBKO OCHOBHOMU
JTUTEPaATYyPHI;

«y/IOBJIETBOPUTEITHHOY )

GATTOHOY — JIOMyCKaeT HECYIIECTBEHHbIC OIMOKH M HETOYHOCTH; }
— UCTIBITBIBACT 3aTPYJHCHHUS B IMPAKTUYCCKOM TPUMEHECHUW 3HAHHMA
HaTPaBIICHUS;
— cJ1ab0 apryMEHTHPYET HayuHbIe MMOJIOKECHHSI,




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTeprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

— 3aTpyaHseTcs B (OPMYIHMPOBAHUN BBIBOJOB M 0000LICHHUI;
— YaCTUYHO BJIaJIe€T CUCTEMOH CIIELIMATN3UPOBAHHBIX TOHATHH.

MaTepuaa;
— JIOIYCKaeT  CYIIECTBEHHBbIE  OWIMOKH U
«HEYJIOBJICTBOPUTEIIBHO .
paccMOTpEeHHUH MPo0JIeM B KOHKPETHOM HalpaBlICHUY;
«HE 3aYTCHO»

— HE MOKET apryMEHTHPOBATh HAYYHBIC MTOJOKEHHUS,
— He QOpPMYIUPYET BHIBOJAOB U 000OIICHHIA.

— oOyyarolmuiicss He YCBOWJ 3HAYUTENIbHOM 4YacTh MPOrpaMMHOIO
HETOYHOCTU  TpHU

— UCIBITBIBACT TPYAHOCTHU B IIPAKTUYCCKOM IIPUMCHCHUHN 3HaHHﬁ;

10.3. TumoBble KOHTPOJIbHBIC 3aJaHUS HJTH HHBIC MaTEPHAIIbI.
Bomnpocs! (3agaun) as 3K3aMeHa IpeIcTaBiIeHbl B Ta0auie 15.

Tabmuna 15 — Borpocs! (3a1aumn) s 9K3aMeHa

Ne Kon
[Tepedyens BompocoB (3a1a4) 115 IK3aMeHa
/1 WHJUKATOpa
1. ApPXUTEKTYpbl KOMIIBIOTEPOB MAPaAJIEIBbHOIO AEHCTBUS: OCHOBHBIE 3a1aun | [1K-4.3.1
2. MHOronpouneccopHble ¥ MHOrOMAaIllMHHBIE CUCTEMBI, [IPUHIIHIIBI [K-13.3.1
KOHCTPYUPOBaHMsI U GYHKIIMOHUPOBAHUS
3. Mopeinb naMsaTH 1 HU3KOYpPOBHEBBIE IPUMUATHBBI CHHXPOHU3ALUH. [IK-13.¥.1
bapbepsl gocTyna K naMsaTi
4. ATtomapusbie read-modify-write nHCTpYKIIUH Ipolieccopa. Y clIoBHAs IK-13.B.1
CHUHXPOHM3AIUS
5. IToTokoOe30macHbIe CTPYKTYPBI JaHHBIX I1K-4.3.1
6. ACHHXPOHHBIE BBIYVCIICHHS [1K-4.3.1
7. Ceru MeXcOeTMHEHUN I1K-4.3.1
8. CoBpeMeHHbIE TEXHOJOTUHU NapauIeIbHOr0 MPOrPaMMHUPOBAHHS. [1K-4.3.1
9. Tunossle MOENTH MAapaJUIETbHOTO MPOTrPAMMHUPOBAHHUS U 1AOJIOHBI I1K-13.3.1
10. | [Ipon3BOAUTEIEHOCTH CHCTEM C TAPAIIICIIEHBIMU BBIYHCICHUSIMHU MMK-13.¥.1
11. | Ces3p Mexay concurrency u napajuieIM3MOM. [IK-13.¥.1
12. | Iloka3aTenu KauecTBa MapayieIbHOTO aIropuT™Ma [IK-13.¥.1
13. | 3akonsl Ampana, I'ycradcona u Cana-Has MNK-13.¥.1
14. | Metpuxka Kapna-®astTa IIK-13.¥.1
15. | OcHoBBI HapaIenbHOIO NPOrPaMMUPOBAHUS HA CUCTEMAX C [IK-13.B.1
pacupeiesIeHHON NaMAThIO Ha puMepe TexHosiorn MPI
16. | PasBurtue cranmapra MPL. Mogens nporpamMmmupoBanust SPMD [1K-13.B.1
17. | Kommynukatop. 3anyck MPI-nporpamm Ha kiactepe. I1K-13.B.1
18. | Ilepenaua cooOmieHuit Mex 1y MapaMu MpoLeccoB (TOYKA-TOUKA). [1IK-4.3.1
brnoxupyromue, HEOIOKUPYIOIITUE M COBMEIICHHBIC (DYHKITUMH 0OMEeHa
COOOILEHUMU
19. | Mogemun nporpammupoBanust MapReduce [1K-13.B.1
20. | KonnekTuBHBIE B3aUMOCHCTBUS MPOLIECCOB [1K-4.3.1
21. | Tlomp3oBaTenbckue QYHKITMHU U THITHI TAaHHBIX. BUpTyaIbHBIE TOOIOTHN [1K-4.3.1
22. | Knaccudukanus KOMIbIOTEPOB NapaJlIeIbHOTO ASHCTBUS [1K-4.3.1
23. | MynpTHIIpOIIECCOPHBIE CUCTEMBI: Kitaccudukarms OrmHHA [1K-4.3.1
24. | OgHONpOIIECCOPHBIE CUCTEMBI, CHCTEMBI C BEKTOPHBIMU ITPOLIECCOPAMHU [1K-4.3.1
25. | Opranu3anysi KOHBeiepHbIX BHIYMCIECHUI I1K-13.B.1
26. | MynpTHIIPOIIECCOPHBIE CUCTEMBI C TTAMATHIO OOMIET0 UCTIOIb30BaHUS [1K-4.3.1




27. | MHoroMammHHbIe CUCTEMBI C nepeaadeii cooOIeHni [1K-4.3.1
28. | MaccuBHO-IapauIeNIbHBIE CUCTEMBI, KIIACTEPHI M CETH pab0OYMX CTAHIUN I1K-4.3.1
29. | IO pns ynpaBieHHs MHOTOMAIIMHHBIMU CHCTEMaMHU [1K-4.3.1
30. [TpuHIMITEI OpraHU3allMi HHTEPAKTHBHOTO aHAIM3a OOJIBIITNX JTAHHBIX I1IK-13.B.1
Bormpocsr (3amaun) nis 3auera / qudd. 3adera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera
Kon
Ne /i [epeuens BompocoB (3agay) i 3ayera / audd. 3agera
p p (3ana9) 1 aupd MHIUKATOPa

Y4eOHBIM MJIaHOM HE IPEyCMOTPEHO

[lepeyeHp TeM [UIE KypCOBOTO IPOCKTUPOBAHUS/BBIMOIHEHHUS KypCOBOH pabOThI
Mpe/ICTaBICHbI B Tabuie 17.
Ta6ymma 17 — [lepedenp TeM 11 KypCOBOTO IPOSKTHPOBAHMS/BBITIOJIHEHHSI KyPCOBOM paOOTHI

Ne /i [TpuMepHBIii IepeYeHb TeM Il KYPCOBOTO MPOSKTUPOBAHUS/BITTOIHEHHS
B KYpCOBOH paboThI
Y4eOHbIM IITAHOM HE MPEAYCMOTPEHO
BOHpOCI)I AJi1 IMPOBCACHHUA HpOMe)KYTO‘-IHOI\/JI arreécrallin B BHAC TCCTUPOBAHUA

MpeACTaBICHBI B TaOnwuie 18.

Tabnuna 18 — [IpumepHbIi epeyeHb BOIPOCOB AJIsl TECTOB

No
n/o

IIpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB

Kon
WHJIUKATOpa

1.

IIpouuraiiTe TeKCT M BbIOEPHUTE OAUH MPABUJIbLHBIH OTBET.

B coorBercTBUEI C Knaccn(bmcauueﬁ napajijyiCJIbHbIX BBbIYHUCIHUTCIBbHBIX
cucteMm (BC) mo ®nuHHY, CyllecTBYeT YeThIpe BHJa apXUTEKTYyp TaKUX
cucteM. BpiOepuTe Ha3zBaHHME apXUTEKTYphl, KOTOpas TMpeArojaraet
00paboTKy MHOKECTBEHHOT'O TIOTOKA JAHHBIX OJIMHOYHBIM MIOTOKOM KOMaH/I:
1-SISD

2 - MISD

3-SIMD

4 — MIMD

[1K-4.3.1

IIpounTaiiTe TeKCcT ¥ BbIOEpPUTE OAWH NPABUJIbHbINA OTBET.

VYKaxuTre KOPPEKTHOE OINpejeieHne MOHATHS Npoduis mnapaienn3Ma
CHUCTEMBI

1 — rpaduueckoe mpencraBieHUE 3HAYEHUS] YCKOPEHHUS B 3aBHCHMOCTH OT
4yCIa MPOUECCOPOB, BBIIOJIHIOLIUX IPOrpaMMy

2 — rpaduueckoe MNpeACTaBIEHUE 4YHCIa MPOLECCOPOB, BBIMTOIHSIIOIINX
IIporpamMmy, B 3aBUCUMOCTH OT BPEMEHU

3 — oTHomeHHMe oObeMa MapayIeNbHBIX
SKBUBAJICHTHBIX ITOCJIEI0BATEIbHBIX BIUYMCICHUI
4 — cpeaHss CKOPOCTD MapajuIeIbHBIX BHIUMCIEHUH B 3aBUCUMOCTH OT YHCIIa
IIPOLIECCOPOB, BBINOJIHAIOIINX IPOrpaMmy

BBIUMCICHUA K 00beMy

MK-13.3.1

IIpouuTaiiTe TeKCT M BhIOEPHTE NPABUJIbHbIE OTBETHI.

B MHOrOmpoIeccOpHpIX CHCTeMax MPUXOJUTCS peIIaTh
OpTraHHU3aINH TaMSATH.

Onpenennure, KaKUMH CHOCO0OaMHU MOKET OBITh OpraHW30BaHA MaMsTh B
TaKHX CUCTEMAX:

1 — cuctemsl ¢ pa3aensieMoi mamMsIThIO

2 — CUCTEMBI C BpEMEHHON MaMSIThIO

3 — CHCTEMBI ¢ MHTETPUPOBAHHON IMAMSTHIO

npooaemy

[IK-13.¥.1




4 — cucTeMbl ¢ paclpeesIEHHON TaMsAThIO

IIpouuraiiTe TeKCT ¥ BbIOEpHUTE NMPABWIbHBbIE OTBETHI. [1K-4.3.1
Ornpenenure, Kakue METPUKU IMAPaLICIbHBIX BBIYUCICHUN XapaKTEpU3YIOT
CKOPOCTb BBIYMCIICHUM:
1 — cxarue
2 — UHJIEKC Mapajuienu3Ma
3 — 3 pexTuBHOCTD
4 - yckopeHue
IIpounTaiiTe TEKCT H YCTAHOBUTE COOTBETCTBHE. [IK-4.3.1
K kaxgoii mno3umumu, JaHHOM B JIeBOM CTOJI0LE, moadepuTe
COOTBETCTBYKWIIYI) TMO3MIHMI0 B MPaBoOM cToJ0me. 3anummre
BbIOpaHHbIE HUPPHI 0] COOTBETCTBYIOMMMH OYyKBaMHU.
B 3aBucumoctd OT METONOB M CPEACTB pealu3aluy Mapasuiesn3ma
BBIJICJIIFOTCS  pa3jIMuHble YpPOBHM mapaienu3ma. CooTHecUTe YpOBHHU
IapaJJIEIN3Ma CO CPEICTBAMM PEATU3ALINHN:
Mertoabl U cpecTBa peanu3aiun YpoBeHb
napajuieIn3Ma
1 | OgHoBpemMeHHOE BbINIOJIHEHHE | A | MUKpOypOBEHb
HE3aBHCUMBIX 3aaHui Ha
MHOT'OIIPOLIECCOPHBIX ¥ MHOTI'OMAIIMHHBIX
BC
2 | KonBeiiepuzalisi BBITIOJIHEHHS KOMaHI Ha | b | YpoBeHb 3ananuit
OJIHOM ITpoLieccope
3 | [lapannenbHOe BBIONHEHUE HECKOJIBbKUX | B | YpoBeHb MOTOKOB
KOMaHJI Ha HECKOJBbKHX KOHBEHepax B
CYNEpPCKAISIPHBIX NPOLECCOPAX
4 | BeimosiHeHWE YacTed 3amaun napaiensHo | I | YpoBeHb KoMaH
Ha napamuienabHbix BC
IIpouynTaiTe TEKCT U yCTAHOBUTE COOTBETCTBHE. [IK-13.¥.1
K kaxnoid mno3uunum, [JaHHOW B JIeBOM  CToJI0le, ToAOepure
COOTBETCTBYKOINYI0 MO3MIMIO B TMPaBOM  cToJI0me. 3anummure
BbIOpaHHbIe HUQPHI 0] COOTBETCTBYIONIUMHU OYKBAMMU.
[Ipu omnpeneneHun peanbHOrO YCKOPEHMs, HA KOTOPOW  MOKHO
paccuuThIBaTH ~ TPU  OpraHU3allMud  MapaUIeTbHBIX  BBIYHUCICHU,
UCTIONB3YIOTCSl pa3NUYHbIE MOAXOABl B 3aBUCHUMOCTH OT TOTO, Kak OyayT
WCIIOJIb30BAaThCA  BBIYMCIWTENbHBIE pecypchbl. CooTHecuTe Ha3BaHHE
METPUKH U XapaKTep UCMHOIb30BaHUS PECYPCOB:
XapakTep UCIOJIb30BaHUS PECYPCOB HasBanue metpuku
1 | Bpems BbiuucneHuil He MeHsieTcs, o0beM | A | 3akoH AMjana
penraeMoi 3aa4y YBEJIMYUBACTCS
2 | OObeM BbIYMCICHUI He MeHsercs, Bpems | b | 3akon
BBIYMCIICHUI COKpAIIaeTcs I'yctadcona
3 | O6bem BeIuUCIIeHU yBenuuuBaeTcs 3a cueT | B | 3akon Cana wu
B3aUMOJCUCTBUSA MEXKIy NapalIeIbHbIMU Has
rpolieccopamy, BpeMs BBIYMCIICHUI
COKpaIaercs
4 | Bpemst BbluucieHuil He MeHsercs, oobeM | I | Merpuka Kapma-
pemiaeMoil  3aJauyd  yBEJIMYMBAETCS, HO dndTTa
OTPAaHUYMBAETCS  E€MKOCTBIO  JIOCTYITHOU
aMsATH
IIpouuTaiiTe TEKCT M YCTAHOBUTE MOCJIEA0BATEIbHOCTD. IK-13.V.1

3anumure COOTBCTCTBYHOIIYIO TMNOCJIE€A0BATCIBbHOCTD 6yKB CJIeBa




HaMpaBo.

[Ipy opraHu3ani KOHBEMEPHBIX BBIYUCICHUM HAa YPOBHE KOMaH]
mpoleccopa KOMAaHJIBI Pa3HBIX THUIIOB TO-Pa3HOMY BIHSIOT Ha paboTy
KOHBelepa.

Pacnionoxkutre TUIBl KOMaHJA Ipoleccopa B TOPSAJIKE BO3PACTAHUS
BPEMEHHBIX ITOTEPh U3-3a UX 00pabOTKH.

A — KOMaH/Ipl YCIIOBHOTO IIEPEX0/1a

b — koMaHzpI Iepexo/ia Ha MOAIPOrpaMmMy

B — onepannonHbeie KOMaH bl

" — xomMaH]1bl 6€3yCIIOBHOTO Mepexoa

8. | [IpounTaiiTe TEKCT H YCTAHOBUTE MOCJIEI0BATEIbHOCTD. [1IK-4.3.1
3anumuTe COOTBETCTBYHIONLIYH IOCJIEA0BATEIbHOCTh OyKB cieBa
HaInpaso.

B MHOrompomneccopHbsiX BBIYMCIUTEIBHBIX CHCTEMAx OPraHU3YIOTCS CETU
MEXKCOeIUHCHNH. PacmonoXuTe THITHI CTATHYECKUX CETEBBIX TOIIOJIOTHH II0
BO3pACTaHUIO MaKCHMAaJIbHO BO3MOKHOI'O KOJIHWYECTBa CBsA3eH
MIPOU3BOJIBHOTO y3J1a CETH

A — cranmapTHas APEBOBUIHAS TOTIOJIOTHS

b — Tononorus mIockon pemerku

B — nuneiHas Tononorus

I' — morHOCBSA3HAS TOMOJIOT U

9. | ITpounTaiiTe TEKCT M 3aNMIINTE Pa3BePHYThIii 000CHOBAHHBIN OTBET. [IK-13.B.1
PaccuuTaiite OCHOBHBIE METPHKH KAaye€CTBA MAPAJIICIbHBIX BBIYMCICHUN:
yckopeHue Borumcienuit S(n), spdexruBrocts Borumcienuit E(N), cxartue
C(n) u kauectBO BhIuKcIcHUU Q(N).

HcxonaHbie JaHHBIE:

- KOJIMYECTBO MPOIIECCOPOB N=6,

- BpeMsl BHITIOJTHEHMS 3a/1a4H Ha 0HOM Tporieccope T(1)=72,

- BpeMsl BBIINOJIHEHMSI 3a/1a4M Ha 1IecTH mpoueccopax T(6)=24,

- 00beM BBIUMCIICHUI TIpH pacnapasuienuBaHuu He MeHsieTcs O(1)=0(6)=72.
JlaiiTe pa3BepHyTHIN OTBET.

10. | IlpounTaiiTe TEKCT U 3aNMIINTE PA3BEePHYTHIN 000CHOBAHHBIN OTBET. [1IK-4.3.1
JlaiTe onpeneneHne METPUKHN KauyeCTBa NapalIeIbHbIX BbIYHUCICHHUI

Kitoun mnpaBuibHBIX OTBETOB Ha TecThl pasMenieHsl B [Ipwnoxenun 1 x PIIJL wu
HaxosaTcs y crnenuanuctoB mo YMP kadenpsr 41, 3amectutens 3aBeayromiero kapeapoil u
PYKOBOAMTEIS 00pa30BaTEIHLHOM MPOTPAMMBEI.

CucreMa OLIEHHBaHMS TECTOBBIX 3aJaHMil IToKa3aHa B Tabauie 18.1
Tabnuna 18.1 — Cucrema olieHMBaHMS TECTOBBIX 3aJaHUN

Ne VYka3zaHus MO OLIEHUBAHUIO Pe3ynbrar onieHuBaHus
(GaswyIBl, MOJTyYEHHBIE 3a BBITIOJTHEHHUE \
XapaKTepUCTHKA MPAaBUIHLHOCTH OTBETA)

1 3agaHue 3aKpbITOro THIA Ha [TonHoE coBmaseHne ¢ BEpHbIM OTBETOM
YCTAHOBJICHHE COOTBETCTBUS CUUTAETCS | OLleHHBaeTcs 1 6amioM, HeBepHBIN OTBET
BEPHBIM, €CITU YCTAaHOBJIEHBI BCE uiu ero orcyrcTeue — 0 6aos (b0
COOTBETCTBUS (ITO3UIMU U3 OJJHOTO YKa3bIBaCTCSl «BEPHO» \ «HEBEPHO))

CTOJIOIa BEPHO COITOCTABIIEHBI C
MO3UIUSIMU JIPYTOr0 CTOJNOIA)

2 3agaHue 3aKphITOrO THUIA HA [TonHoE coBmaseHne ¢ BEpHbIM OTBETOM
YCTaHOBJICHUE NIOCIIEA0BATEIBHOCTH orieHuBaeTcs 1 6anmom, eciu JOMyIIeHbI
CUUTAETCS] BEPHBIM, €CJIU MPABUIBLHO OIIMOKH WJIH OTBET OTCYTCTBYET — 0

YKa3aHa BCA MOCJICA0BATCIIbHOCTb I_II/I(I)p OaioB (J'II/I6O YKa3bIBACTCsA ((BepHO»\




«HEBEPHOY)

3 3ananre KOMOMHUPOBAHHOTO THTIA C [TonmHOE COBMa/IeHUE C BEPHBIM OTBETOM
BHIOOPOM OJTHOT'O BEPHOTO OTBETA U3 orieHuBaeTcs | 6aniom, HEeBepHBIN OTBET
YeThIpeX MPEUIOKEHHBIX U i ero orcyrcteue — 0 6ayioB (6o
000CHOBaHHMEM BBIOOpA CUUTACTCA YKa3bIBACTCS «BEPHOM\ «HEBEPHO»)
BEPHBIM, €CITH MPABUIILHO yKa3aHa udpa
Y TIPUBEJICHBI KOHKPETHBIE apTYMEHTHI,
UCIIOJIb3yEMbIE TIPU BBIOOPE OTBETA

4 3amanue KOMOMHUPOBAHHOTO THIIA C [TonHOE COBMAZCHUE C BEPHBIM OTBETOM
BBIOOPOM HECKOJIbKUX BapHAHTOB OTBETA | OI[CHUBAETCs | OaIoM, €Ciu JOIYIIEHBI
U3 MPEAJIOKEHHBIX M Pa3BEPHYTHIM OIIMOKY WA OTBET OTCYTCTBYET — 0
000CHOBaHHUEM BBIOOpA CUUTACTCS 0amtoB (JIMOO yKa3bIBAETCS «BEPHOM\
BEPHBIM, €CITH TIPABHIILHO YKa3aHbI «HEBEPHOY)
UQPBI ¥ TPUBEACHBI KOHKPETHBIC
apryMEHTBHI, HCIIOJIb3yeMEbIC IPU BBIOOpE
OTBETOB

5 3aanue OTKPBITOTO THUIA C Pa3BEepHYThIM | [IpaBHIIBHEIN OTBET 3a 3a7aHKe

OTBCTOM CUHUTACTCA BCPHBIM, €CJIIN OTBCT
COBITAAAacCT C 3TAJIOHHBIM 110 COACPIKAHUIO
H IIOJHOTC

OILICHUBAeTCs B 3 OaJuia, ecii JoIyIeHa
oJiHa OIIMOKa \ HETOYHOCTH \ OTBET
MpaBUJILHBIN, HO HE TIOJIHBIN - 1 Oai,
ecii JIomyineHo 6osee 1 omuoOku \ oTBET
HeMpaBWIbHBIN \ 0TBET OTCyTCTBYET — 0
0autoB (JTMOO yKa3bIBACTCS «BEPHOM\
CHEBEPHOY)

WHCTpyKIMs 110 BHIIOJHEHUIO TECTOBOTO 33aHMsI HaX0AuTcs B Tabnuue 18.2.
Tabmuna 18.2 - UHCTpyKIHS 110 BBITOJIHEHUIO TECTOBOTO 3aJaHUs

Ne Tun 3aanns NHcTpykuus
1 3ananue 3akpbIToro Tuna Ha | [IpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHE.
yCTaHOBJICHHE COOTBETCTBUs | K KaXkm0#l MO3UITMH, TaHHOU B JIEBOM CTOJIOIIE,
no0epuTe COOTBETCTBYIOIIYIO MO3HUIIMIO B TPABOM
cTOoJIO1Ie
2 3ananue 3akppIToro Thna Ha | [IpounTaiiTe TEKCT U YCTAaHOBUTE
YCTaHOBJIEHHE MOCJIEI0BATEIBHOCTh
MOCJIEI0BATEIbHOCTH 3anuImnTe COOTBETCTBYIOILYIO MTOCIIEI0BATEIbHOCTh
OYKB cjeBa HalpaBo
3 3ananue komOuHupoBaHHoro | [IpounTaiiTe TeKCT, BEIOEPUTE MPABUIIBHBINA OTBET U
THTIa ¢ BEIOOPOM OJTHOTO 3aMUIIATE apTYMEHTHI, 000CHOBBIBAIOIITHE BHIOOD
BEPHOT'O OTBETA U3 YETHIPEX | OTBETa
MPEIIOKEHHBIX U
000CHOBaHMEM BBIOOpa
4 3ananue komOuHupoBanHoro | [IpouunTaiiTe TeKcT, BEIOEPUTE MIPaBUIIbHBIE
THUIIA ¢ BEIOOPOM HECKOIBKHUX | BApHAHTHI OTBETA U 3aITUIIUTE apTyMEHTHI,
BAPUAHTOB OTBETA U3 000CHOBBIBAIOIIUE BHIOOP OTBETOB
MPEIIOKEHHBIX U
pa3BepHYTHIM 0OOCHOBAaHUEM
BBIOOpA
5 3ajaHue OTKPBITOrO THIA C [IpounTaiiTe TEKCT U 3aUIINTE Pa3BEPHYTHII

pa3BEPHYTHIM OTBETOM

000CHOBAHHBINA OTBET




[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04HOM (hOpMBI
00yd4eHus1, IpeIcTaBIeHbI B Ta0smie 19.

Tabmuna 19 — IlepedeHb KOHTPOIBHBIX PadOT

Ne /i IlepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSAIONME  HPOUEAYpPbl  OICHUBAHUS
UH/INKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHHS KOMIICTCHLUH, COAEpXKaTcs B
JIOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIMX TOPSAOK M MPOLEAYPY
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUHON aTTeCTaluy 00y4JaroImnuXcs
'VAIL

11. Meroaudeckue yKazaHus Uik 00YJarOIIUXCs IO OCBOCHUIO TUCITUTIIAHBI

11.1. Meroauueckue yKazaHus I OOyYarOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MmarepHaa.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. HasHadueHune COBpEMEHHOM JieKUuU B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIHMIO TIO TeME, 2 B OCBOCHHUH
(dyHaaMeHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOrO I1O3HAHMS, HOBEHUIIMX
JOCTUKEHUI HaydyHOUW MbIcau. B yueOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIeKIusl pacKpbIBaeT MOHATUHHBIN amnmapar
KOHKpETHOH o0jacTu 3HaHUA, €€ NpoOJeMbl, JAeT LEeNbHOE MPEJCTABICHUE O TUCIUILIMHE,
IIOKa3bIBAaeT B3aMMOCBS3b C IPYTUMU JAUCLHUILIHHAMU.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuania;

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUN, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LIEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOH pabOThl COBMECTHO € MPENOJaBaTeIeM;

— pa3BuTHEe NOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIbHOTO TBOPYECKOT'O MBIIIJIEHHUS.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpEeca, HEOOXOAMMOTIO AJIsi CAMOCTOSITENIbHOM paboThI;

— TIOJy4Y€HHE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHSI HA ONMKailline rofbl;

— HAY4YUTbCSl METOAMYECKH 00padaTbiBaTh MaTepuai (BBIACNSTH TIJIaBHbIE MBICIU U
NIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HX B  Pa3IMUYHBIX
bopMynupoBKax);

— TOJy4YeHHE TOYHOIO NOHMMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JlekuMOHHBI MaTepuad MOXKET COINPOBOXKAATHCS  JIEMOHCTpAaLMEd  ClIalijoB U
WCIIOJIb30BaHUEM pa3laTOYHOrO MaTepuaja IpU TPOBENECHUU KOPOTKUX JUCKYycCUH 00
0COOEHHOCTSX MPUMEHEHUS OTJENBHBIX TEMATHK M0 JUCIUTUIMHE.

CrpyKTypa npeiocTaBieHus JEKIIHOHHOT0 MaTepuana:

- N3noxenune MaTepuana o paccMaTpuBacMoi TEME;

- JlemoHcTpanusi NpuMEpPOB peLIeHUs] KOHKPETHBIX 3a]1aY;

- OTBETHI Ha BO3HUKAIOIINE BOIPOCHI IO TEME JIEKIIUH.

11.2. Meroauueckue yKazaHus sl 00y4aroMXCs 10 YYacTHIO B CEMUHapax
Y4eOHBIM MJIaHOM HE TPEIYyCMOTPEHO

11.3. Meroauueckue ykazaHHus ISl OOyYarOIIUXCS 10 MPOXOXKICHHIO TMPAKTHIECKUX
3aHATUN




IIpakTHyeckoe 3aHATHE SABISETCS OAHOM M3 OCHOBHBIX (DOPM OpraHu3alMu y4eOHOro
npoliecca, 3aKII0Yaloniasics B BBITOJTHEHUN 00YJalOUIMMHUCS T10JI PYKOBOJICTBOM ITPETo1aBaTels
KOMILIEKCa YYEOHBIX 3aJaHUH C LENbI0 YCBOEHHsS HAyYHO-TEOPETUYECKUX OCHOB Yy4eOHOMH
JUCHUTUTMHBL, TPUOOPETEHHs] YMEHUN M HaBBIKOB, OIBITA TBOPUECKON ACSTEIHLHOCTH.

Iesnbro NPakTUYECKOIo 3aHATUSA JUIsl 00y4aroIIerocs sBIsAeTCsl NPUBUTHE OOyUYaIOLIUMCS
YMEHUI U HAaBBIKOB IIPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCLIUILINHE.

[Tnanupyemsble pe3yabTaThl TP OCBOEHUH 00y4YarOIIUMCS IPAKTUYECKUX 3aHATUI:

— 3aKpeluvieHue, yriayOyieHue, pacIlupeHue M JeTalu3alys 3HaHWA IpU pelleHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE I[I03HABAaTEJbHBIX CIHOCOOHOCTEH, CaMOCTOSTENbHOCTH  MBIIUIEHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YCHUS KOHKPETHOW y4ueOHOM
JUCLUILIVHBL,

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHHMS IOJTYYEHHBIX 3HaHUM JUIs
BBITIOJTHEHMS 3aJJaHHAI;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHUIYaIbHON (popm
o0OyueHusl.

TpebGoBanust K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

[IpakTuueckue 3aHATHS MPOBOJATCS IOCIE YTEHUS JIEKIHMM, JAlONIMX TEOPETHYECKHE
OCHOBBI JUIl UX BBINOJHEHUS. JlomycKkaeTcs BBIIIOJHEHNUE MPAKTUYECKUX 3aHATUH 10 MPOYTEHUS
JEKIMA C LEIbI0 OOJIETYeHNsT U3YyYeHHsI TEOPETUYECKOr0 MaTepuana MpH HAIMYMW ONMCAHHUN
paboT, BKIIOYAIOUIMX HEOOXOIUMbIE CBEIACHUS WIN CCbUIKM Ha KOHKPETHbIE yueOHbIe U3JaHMUS,
COJIEpIKallie 3TU CBEICHHUS.

[IpakTHyeckoe 3aHATHE COCTOUT U3 CIEIYIOUIMX JIEMEHTOB: BBOAHAS YacThb, OCHOBHAS U
3aKIItOYnTeNbHAsA. BBomHas dYacTe 00eCHeYMBaeT IOATOTOBKY CTYACHTOB K BBIIIOJHEHHUIO
3aJlaHus Ha 3aHATUM. B Hee BXoaT: GOpMynMpOBKa TEMBI, LIEJIU U 33]a4 3aHATUs, 00OCHOBaHHE
€ro 3HauMMOCTH B TNpPO(PECCHOHAIBHON IOATOTOBKE CTYAEHTOB; H3JI0XKEHHE TEOPETHUECKUX
OCHOB pPabOThI; XapaKTEpPUCTHKA cocTaBa M OcOoOEHHOCTEeH 3anaHuil paboThl U OOBSICHEHHE
METOJI0B (CIIOCOOOB, NMPUEMOB) MX BBINOJHEHHUS; XapaKTepUCTUKA TPeOOBaHMM K pe3ylnbTary
paboThI; MPOBEpKa TOTOBHOCTH CTYAECHTOB BBITIOIHSTD 3aaHHUS.

JlJ11 HEKOTOPBIX NMPAKTUYECKUX 3aHATHH MPEanoaraeTcsi CaMOCTOSATENbHOE BhINOJIHEHHE
CTYACHTAaMHM HMHIUBUAYAJIbHBIX 33JaHUI (KaK MpaBWIIO, BKIIOYAIOMIMX B Ce0s aHAUTHUYECKOE
pelieHre M KOMIIBIOTEpPHOE MOJIEIMPOBAHUE) M IMOATOTOBKY OTYETOB. BhINOIHEHME 3amaHuil
MOYKET COIPOBOXKAATHCS Pa3bsICHEHUSAMHU MO XOAYy pPabOThl, YCTpaHEHHEM TPYIAHOCTEH Npu
BBIMIOJTHEHUM PA0OTHI, TEKYIIUM KOHTPOJEM U OLEHKOH pe3yiabTaTOB OTIENIbHBIX CTYAEHTOB,
OTBETaMHM Ha BONPOCHI CTYIEHTOB. B03MOXXHO NpoOHOE BBINOJHEHHE 3aJaHusA(Mi) mox
PYKOBOJCTBOM IpenojaBaTelis. 3aK/II0UNTEeNbHAsl YacTh COAEPIKUT: MOJBE/IEHHUE OOIINX HUTOrOB
3aHATUS; OLEHKY Pe3yJbTaTOB PabOThl OTJENbHBIX CTYJIEHTOB; OTBETHI Ha BOIPOCHI CTY/IEHTOB;
BbIJIayy PEKOMEHJAIMI 110 YCTPaHEHUIO IPOOETOB B CUCTEME 3HAHUM U YMEHUI CTYAEHTOB, IO
YAYYIIEHUIO PE3YyJIbTaTOB palOOThl; M3JI0KEHHE CBEACHUH O IMOJIrOTOBKE K BBIIOJIHEHHUIO
CIemyromel paboTHI.

11.4. Metonuueckue ykazaHusl A OOydalolIUMXCsl 1O BBIIOJHEHHIO J1a00paTOPHBIX
pabor

B xone BeimonHeHus 1a0OpaTOpHBIX pPadOT oOydaromUHCs MAOKEH YIIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOJIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTUKOW 00ydaromerocs.
BrimonHenue mabopaTOpHBIX pabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIbHBIX MEPOIIPUATHUH.



Brimonaenne nmabopaTOpHBIX pabOT OO0ydYarOmMUMCS SIBIISIETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JTUCLMIUIMHBL, OIpelnenseMoil y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecrevynBaroIIUM pPelIeHre CIEAYIONUX OCHOBHBIX 33/1a4 00y4YaroIerocs:

— TnpuoOpeTeHHe HaBBIKOB HCCIEAOBAHUSA IMPOLIECCOB, SBJIEHUH UM  OOBEKTOB,
M3Yy4aeMbIX B paMKax JTaHHOM JUCIUILINHBI,

— 3aKpeIuvleHHe, Pa3BUTHE M JeTalIM3alMs TEOPETUYECKUX 3HAHWM, MOJyYEeHHBIX Ha
JCKITHSIX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 N3Y4aeMOH JIUCIUILINHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENBHOH  paboThl ¢ 1a0OpaTOpPHBIM
000py1I0BaHUEM U MPUOOPAMH.

3ananue U TpeOOBaHMS K TPOBEJICHUIO JIAOOPATOPHBIX PaboT
3ananus, TpeOOBaHWS ¥ BapUAHTHl HMHIWBUIYATbHBIX 3aJaHUA NS BBIMOJTHCHUS
nabopaTopHbIX paboT pasmerneHsl B LMS I'VAII B cooTBEeTCTBYIOIIEM pa3zeiie TUCITUTIINHBI.

Crpykrypa u hopma oTueTa 0 1a00paTopHOM paboTe

Otuer o nabopaTopHOil paboTe craercss B 3JIEKTPOHHOM Buie (IokymeHT Word,
nokymeHT PDF) uepe3 JInunbiii kabuner ['VAIL. Otuer k jmaGoparopHOi paboTe COACPIKUT
CJIEIYIOIINE JIEMEHTHI:

- TUTYJIBbHBIM JIUCT C HAa3BaHHEM JUCIUIUIMHBI, HOMEPOM M Ha3BaHHEM JIa0OpPATOPHOM
paboThI;

- LIeJIM U 3a/1a4¥ paboThlI;

- 33/1aHUE;

- cXeMblI (IpU HEOOXOTUMOCTH ),

- pe3yJIbTaThl AKCIICPUMEHTAIBHBIX UCCIICTOBAHM (TIPU HAJTUYNH);

- pacueTsl (IIpu HEOOXOMMOCTH);

- pe3yJIbTaThl MOIEIUPOBaHUs (TIpY HATUYUH);

- BBIBOJIBI.

TpeboBanus k ohopMIECHUIO OTYETA O JIabopaTOpHOI paboTe
TpebGoBanus kK 0HOPMIICHHIO OTYETA O JTAOOPATOPHON pabOTe YKa3aHbI MO AIEKTPOHHOMY
anpecy URL https://guap.ru/standart/doc

11.5. Metoauueckue ykazaHUs JUig OOy4aloOMIMXCA MO MPOXOXKIACHUIO KypCOBOTO
IIPOEKTHPOBAHUS/BBINOJIHEHUSI KYpPCOBOM pabOThI
VY4eOHbIM MJIaHOM HE MPEIYCMOTPEHO.

11.6. Metoauueckue ykazaHus JUIsl 0Oy4YarOIIMXCs M0 MPOXO0XKIECHUIO CAMOCTOSITEIbHON
paboTsl

B Xone BBINOJIHEHUSI CaMOCTOSITEIbHON pabOThI, O0YYAIOLIUIiCS BBINOJIHAET PaboOTy MO
3aJ]aHAI0 ¥ TIPU METOIAMYECKOM PYKOBOJICTBE MpEIoaBaTelisi, HO 0e3 ero HermocpenCcTBEHHOTO
y4acTH4.

B nporecce BBIMOIHEHHSI CaMOCTOSITENIbHON paboThl, y obOydaromierocst (GopMupyercs
nenecooOpasHoe MiIaHUpoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
¥ HaBBIKH B YCBOCHHWH W CHUCTEMAaTH3aIllMH TPUOOpETAaeMbIX 3HAHWN, OOECIIEYMBAET BBICOKHMA
YPOBEHb YCIEBAEMOCTH B TNepuoJ OOyuYeHHs, TOMOTraeT IOJYyYUTh HABBIKM TOBBIIICHHS
MpoeCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HampaBJSAIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00ydJaronuxcs, ABISETC y9eOHO-METOIMYECKUI MaTepuall 1o TUCIHUILIAHE.

11.7. Meroauyeckue yKazaHUsA I OOYYArONIUXCS TI0 TPOXOXKIEHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.



Tekymuii KOHTPOJIb YCIEBAEMOCTH MPEIyCMATPUBAECT KOHTPOJIb KadyecTBAa 3HAHUU
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IEeNbI0 OICHUBAHMS XO0Jla OCBOCHUS
JUCIUTUIAHBI.

I/ICHOJ'II)?;YCMI)IG MCTOJbI TCKYIIECTO KOHTPOJIA:

° YCTHLII\/'I OIIpOC HA 3aHATHAX,
° IMPOBECPKA BBITTOJIHCHUA PAKTUYCCKUX SaI[aHPlf/'I;
° 3almuTa OTYCTOB I10 na60paT0prlM pa60TaM.

[To pe3ynbTaTaM BBIIOJIHEHUS Ta0OPATOPHBIX padOT oOydaromuecss 0GOPMIISIOT OTUETHI,
BBIKJIA/[BIBACMbIC JUIS MPOBEPKU B JIMYHOM KaOuHeTe. KOppeKTHOCTh pellieHHi, pe3ysbTaToB
KOMIIBIOTCPHOI'O MOZACIIMPOBAHUA, IIOJIHOTA W CBOCBPCMCHHOCTDL IIPCACTABJIICHHUA OTYCTOB,
Ka4eCTBO 3aIMThl OTYETOB YUUTHIBAIOTCS MIPU MPOBEACHUH IPOMEXYTOUHON aTTeCTaIIHH.

11.8. Meroauueckue yka3aHHs Il OOYYAIONIUXCS 1O MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTEeCTaIUU.

[Ipomexxyrounass  arrectansi  OOydyarOIIMXCsl — NpPEAyCMaTpUBacT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yJIbTaTOB O0y4YeHHs 1O muciuruimHe. OHa BKIIIOYAET B
ceost:

— 9K3aMeH — ¢opMma OICHKH 3HAHHM, IOJYYCHHBIX OOY4YalONIMMCS B IPOIIECCEe
W3YYCHUS BCEH MUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSITEIILHON padOThI, CIIOCOOHOCTH
OPUMEHSTh MX JUIS PEHICHUS MPAKTUYECKUX 3aJad. DK3aMeH, Kak IMpaBUJIO, MPOBOIUTCS B
MEPHOJ] SK3aMCHAIIMOHHOW CECCHHM W 3aBEPIIASTCS ATTECTAIIMOHHON OIICHKOW «OTIIMYHOY,
«XOPOIIIO», «YIOBJICTBOPUTEIILHOY, KHECYIOBICTBOPUTEIHLHOY.

K mpoMexyTouHO# aTTecTauu JOMyCKAITCS YJalluecs], BHIMOTHUBIINE M 3aIATHBIIHC
He MeHee /5% oT4eToB 1o JIabopaTopHBIM paboTaM. DK3aMEH MPOBOIUTCS B YCTHOH (opme B
BHUJIC OTBETA HA BOIIPOCHI K3aMEHAIIMOHHOTO OnIIeTa.

Cucrema OIICHOK TpU TMPOBEACHUM TMPOMEKYTOYHOW aTTecTalil HaXOIUTCs B

COOTBETCTBUU ¢  TpeboBanusmu  l[lonmoxkenuss  «llomokeHue o0 TEKymeM KOHTPOJIC
YCIIEBAEMOCTH U MPOMEXKYTOUHOM arrectaumu oOydarommxcs [YAIL, ocBauBaromux
00pa3oBaTesibHbIC TPOTPAMMBbI BBICILIETO 00PA30BAHUSY.
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