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1. MNepeyeHb NnaHUpyeMbIX pe3ynbTaToB 00y4eHUs Nno gucuunamHe (Moaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

Pe3ynbTaTbl 06y4yeHus

HauMeHoBaHue (3HaTb, yMeTb, BNaAeTb,
Kop u Kopn, u» HauMeHoBaHue
KaTeropum COOTHECEeHHbIe C
HaMMeHoBaHUue MHAMKATOpPA OO0CTUXXEHUSA
(rpynnbi) WHAMUKATOpPaAMMU
y KOMMNeTeHLU U KOMMNeTeHLU U
KOMNeTeHUUH DOCTUXKEHUA
KOMNeTeHLUu)
MpodeccmoHanbHbIE KOMMETEHL N
MK-2 CnocobeH K
npoBefeHunto
aHanm3a y
BnageTb MeTOOMKOWN aHanM3a
pe3ynbTaToB MK-2.1 MNMpoBoanTb
y g [l MPOBEPKM BbIBOZIOB
NccnenoBaHUn B KOMMNEKCHbIA aHanu3 y
He obnactun pe3ynbTaTOB 3KCMNEPMMEHTOB MaTeMaTUaecknx Monenew,
npegycMoTpeHo TexHocgepHon N HabIOAEHWIA MO CNEKT (popmamm 1 MeToAaMM
P i 6e3onaHofT|/| C nccnefoBaHUii B o6nacwliJy OCYUIECTBNCHUA KOPPEKTHOM
A y NHTEepPNpeTaLnn NoJTyHYEeHHbIX
Lenbio TexHocgepHon besonacHoCTH NAHHBIX
nocsiefyroLLero
BHeOpeHUs
pa3paboTok.

3HaTb METOAMKY NPOBeAEeHUS
KOMMJIEKCHOro aHan3a
pe3yNbTaToB 3KCMEPUMEHTOB
1 HabNOAEHUI MO CNEKTPY
nccnenoBaHUn B 0bnactu
TexHocgepHon 6e3onacHOCTK

YMeTb UCM0JIb30BaTh aHHbIe
N XapaKTEePUCTUKIN SABAEHNIA U
NPOLECCOB A1 MOCTPOEHNSA
MaTeMaTU4eckux mogenen,
JlenaTb TeopeTunyeckme
BbIBOAbI, BECTY
MaTeMaTunyeckyto obpaboTky
1 aHaNM3MpoBaTb
nosyyaemble pe3ynbTaThbl

MK-2.2 BHeOpsATb pe3ybTaThl
nccnenoBaHuin n paspaboTok
B 3KOI0rMYECKYI0 MOJINTUKY
pasJinyHbIX YPOBHEN
opraHusauuu.

BnaneTb HaBblKamMu
rPaMOTHOr0 NpeAcTaBIeHUs
pe3ynbTaToB NCCNeaoBaHNA
0N BHEAPEHUS B
9KONOrMYECKYI0 MONTUKY
Pa3/InyHbIX YPOBHEW
opraHusauuu.




3HaTb OCHOBHbIE
CcoCTaBAasAOLLMNE

3KOJIOr MYECKON NONNTUKN
opraHu3auunm: uesb
(Hanpumep, bbITb Cpean
npeanpusaTUn NMOepoM B
sKoJioruyeckon pabore),
obsa3aTenbCTBa MO OXpaHe
OKpY>KaloLen cpebl 1
OOCTVXKEHUIO YCTONYMBOIr 0o
pa3BUTUS, MEPEeYEHb
KJIl0YeBbIX LLleHHOCTEN
(Hanpumep, 3aboTa 06
OKpy>XatoLen cpene, 3aboTta
0 6e30MacHOCTM NepcoHasla un
T. A.), nogaep»xka
onpeaeneHHbIx
MeXAYHapOAHbIX

3KOJIOr MY4ECKNX MHULINATUB
(KOHBEHLMI, MPOTOKOJ/I0B U T.
mn.)

YMeTb BHEAPATb pe3y/ibTaThl
nccnenoBaHun n paspaboTok
B 9KOJI0rM4ECKYI0 MONNTUKY
Pa3JIMYHbIX YPOBHEW
opraHusauuu.

MK-2.3 KoHTposiMpoBaTb
NpPaBWJIbHOCTb ”
LOCTOBEPHOCTb pe3ynbTaToB
nccnenosaHuii B 061acTu
TexHocgepHon 6e3onacHoOCTH

BnapeTb HaBblKaMm
oopMaeHNs [OKYyMEHTaLUN
Mo KOHTPOJIKO AOCTOBEPHOCTH
pe3ynbTaToB UCCIe[0BaHMNN B
obnacTun TexHochepHon
6e3onacHocTH

3HaTb OCHOBHbIE METOAbI
KOHTPOJIS LOCTOBEPHOCTM
pe3ynbTaToB UCCe[0BaHNN B
obnacTun TexHochepHon
6e3onacHocTH

YMeTb NpoBOAUTL
MeponpuUATUS MO KOHTPOJIO
LOCTOBEPHOCTU pe3ybTaToB
nccnenoBaHuii B 06nactu
TexHocgepHon 6e3onacHOCTK

yHI/IBepCaJ'IbeIe KoMneTeHuunmn

CnctemMHoe 1
KpuUTnyeckoe
MbILLEHNE

YK-1 CnocobeH
OCYLLECTBNATh
KpUTUYECKni
aHanm3
npobaeMHbIX
CUTYaUWin Ha
OCHOBe
CMCTEMHOrO
noaxona,
BblpabaThbiBaThb
CTpaTerunio
0EencTBUn

YK-1.1 AHanusupyeTt
NPobAeMHYI0 CUTYaLMIO Kak
CMCTEMY, BbISIBNIAA ee
cocTaBnsoLme 1 CBS3N
MeXxay HUMu

BnageTb HaBblkaMu cbopa,
aHanunsa n 06paboTkm
NHhopMaLmm 0 NpobaemMHow
CUTYaLMMN KaK CUCTEMBI,
BbISIBNIAS €e COCTaBAALINE U
CBS3M MeXAY HUMW.




3HaTb METOAMKY aHann3a
npobnemMHon CUTyaunmn Kak
CUCTEMBI, BbIBNSA ee
COCTaBASOWME N CBA3N
MeXay HUMK

YMeTb aHann3npoBaTb
NpobAeMHYI0 CUTYaLINIO KakK
CUCTEMY, BbISABNAA ee
COCTaBASOWME N CBA3N
MeXay HUMMW.

YK-1.2 OnpegnensieT npobesibl
B MH(opMaLuunu,
HeobxoavnMon ans peleHns
npobnemMHon cmTyaumm, un
NPoeKTUPYET NnpoLecchl rno
NX YCTPaAHEHMIO

BnaneTtb HaBblKamu
onpegneneHunsa npobenos B
NHGpopmaLmm, Heobxoanmon
aNns pelweHuns npobaemMHom
cuTYyaumm, n
NPOEKTUPOBaHME NPOLLECCOB
N0 X YCTPaHEHMo

3HaTb METOLUKY
onpegneneHuns npobenos B
NHGpopmaLmm, Heobxoanmon
aNns pelweHns npobaeMHon
cuTYyaumm, n
NPOeKTMpPOBaHMe NpoLeccos
Mo X YCTPaHEHMIO.

YMeTb onpenenaTb npobessl
B UHopMaumu,
HeobxoAnMoOn ons peweHmns
npobnemMHon cuTyaumm, n
NPOEKTMPOBaTb NPOLLECChHI MO
NX yCTPaHEHMIO.

YK-1.3 Kputnyecku
OLleHMBaEeT HaleXXHOCTb
NCTOYHMKOB UH(hOPMaLLUK,
paboTaeT C NPOTUBOPEYMBON
NHOPMaLMEN 13 pa3HbIX
NCTOYHUKOB

BnageTb HaBblkaMu
KPUTMNYECKOW OLIEHKN
HaOEeXHOCTWN NCTOYHUKOB
NHpopmaLmm, paboTsl C
NPOTUBOPEYNBON
NHOoPMaLMen U3 pasHbIX
NCTOYHNKOB

3HaTb METOAUKY
KPUTMNYECKOW OLLEHKN
HaOEeXHOCTWN NCTOYHUKOB
nHhopMaumm, paboThbl C
NPOTUBOPEYNBON
NHopMaLmen N3 pasHblixX
NCTOYHUKOB

YMeTb KpUTn4eckun
OLleHMBaTb HafAEXHOCTb
NCTOYHNKOB UH(OPMaLInK,
paboTaTb C NPOTNBOPEYNBON
NH(OPMaLMen N3 pasHbIX
NCTOYHUKOB

2. MecTo aucumnnauHbl (Moayns) B CTPyKType obpasoBaTesibHOM NPOrpaMmbi

MecTo AMCUMNANHBE (MOAYNs) B CTPYKType obpa3oBaTeNbHOM NporpamMMbl: 4acTb, (popMmupyemasn
y4yacTHMKaMu obpa3oBaTesibHbIX OTHOLLEHUN



Kop,

KoMn MpepwecTsylowune MapannenbHo ocBaMBaeMblie
Mocnepylowme AUCLUNIIUHDI
eTeH BAUCUUMIUHBI BAUCUUMNIUHBI
T17]7]
MeTonbl MUHMMM3aL NN
BO34ENCTBUS NPeNnpuATrSa Ha
oKpyxatowyto cpeny; OueHka 1
peryavpoBaHue KayecTBa
o lMoaroToBka K 3awimTe 1
OKpYy>KaloLlen cpelbl; y
o npouenypa 3alnTbl BbIMYCKHOMN
[1pon3BOACTBEHHbIN y
. KBannprKaLnoHHON paboThl;
3KOJIOTMY4ECKUA KOHTPOJIb;
MnK-2 [Mpon3BOLCTBEHHASA NPaKTUKa:
CamoopraHusauums
npesaunaoMHas NpPakTuKa;
npoeccMoHaNbHOro pa3BuTuS; i
YyebHas npakTuka:
CuctemMHasa nHxxeHepus
03HaKOMUTesIbHas
6e30MacHOCTM 1 3KONOrN4eCKOro
pucka; YcTonymeoe
(PYHKLMOHMPOBaAHME 3KOJI0rO-
3KOHOMUYECKMX CUCTEM
MeTobl MUHMMM3ALMNN
BO34ENCTBUSA NPpeanpuaTus Ha
oKpyxatowyto cpeny; OCHOBbI
Py thyto CPEAy be3onacHocTb TpybonpoBOAHOrO
peumnknuHra; OueHka u
TpaHcnopTa; JonosHUTeNbHble
perynnpoBaHue Ka4yecTsa MoAroToBKa K 3awuTe n
o rnasbl MaTeMaTUKK. Teopus y
oKpy>xatowen cpenbl; CncrtemHas npoLesypa 3aLunTbl BbIMYCKHON
CUCTEMHOr0 aHanu3a u NPUHATUSA -
YK-1 | nHxeHepusa 6e30nacHOCTLU U KBanUVKaLMOHHON paboThl;

3KOJIOrMY4ECKOro pucKa;
YcTonuymnsoe hyHKLVOHUPOBaHME
9KO0/10r0-3KOHOMUNYECKNX CUCTEM;
JKonormyeckune acnekTol
pa3paboTKmM 1 3KCnIyaTaumum
He()Tera3oBbIX MECTOPOXAEHUN

peleHnin; OCHOBbI Hay4HbIX
nccnenoBaHuii; YyebHas
npakTuKa: Hay4Ho-
nccnepoBaTenbCkas paboTa

YyebHas npakTuKa:
03HaKoOMUTesbHas

3. O6beM aucumnnamHbl (MOaynsa) B 3a4eTHbIX eAMHULLAX C YKa3aHMeM KoJInyecTBa
aKageMMU4yeCKMUX 4acoB, BbiAesieHHbIX Ha KOHTaKTHYI0 paboTy oby4alowmxca ¢
npenopasateneM (No BMAaM y4eOHbIX 3aHATUM) M HA CAMOCTOATeJIbHYIO paboTy

obyuatowmxcs
Bcero yacos 3 cemectp
Yyacos /
- / 4yacoB B
Bupa yyebHoM paboThl - 4acoB B
31eKTPOHHOM .
dbopme 31eKTPOHHOM
dopme
AyaouTopHas KOHTaKTHas pabota (Bcero), 10 10
B TOM Yucne:
JlTabopaTopHble paboThl 2 2
Jlekuunn 4 4
MpakTnyeckune 3aHATMA 4 4
BHeayaMTOpHaa KOHTakTHaa paborta, KCP 4 4
CamocToaTenbHas paborta (Bcero), 126 126
B TOM YuUcne:
BbIMOJIHEHWNE 3a4aY, 3aJaHUN, YNPa)KHEHWI (B TOM Yucne 50 50
Pa3HOYPOBHEBbIX)
NnoAroToBKa K 3a4eTy 21 21
NoAroToBKa K NlabopaTopHbIM paboTam 10 10




COCTaBJIEHME KOHCMEeKTOoB 45 45
KoHTponb 4 4
UToro: yac 144 144
UToro: 3.e. 4 4

4. CopepixaHue gucuMnauMHbl (Moaynsa), CTPYKTYpUpoBaHHOE Mo TeMaM (pasaenam),
C YKa3saHueM OTBEeeHHOro Ha HUX KOJInYecTBa akageMU4eCKux 4YacoB U BUA,0B
y4eOHbIX 3aHATUHI

Bupabl yuebHOM
Harpysku u ux
No
HanMeHoBaHMWe paspena AUCLUNJINHBI TPYAOEMKOCTh, Hachl
pasaena
Bcero
N3 NP (N3 |CPC
4yacos
1 Ob6uine ceegeHUs 0 ANCNepCHbIX CMCTEMaX 2101 2 35 39
2 MoBEPXHOCTHbIE SIBNEHUSA B ANCMEPCHBIX CUCTEMaX 212101 35 39
3 KnHeTunyeckne aBneHNs B AUCNEPCHbIX CUCTEMaX 0101 2 35 37
4 NOAroTOBKa K 3a4eTy 0OjJ]0O0]21 21
KCP| 0] 0| O 0 4
KoHtponb| 0 | O | O 0 4
Utoro| 4 | 2 | 4 | 126 | 144
4.1 Copep>xaHue NEeKLNOHHbIX 3aHATUH
Konuuectso
No HauMeHoBaHMe Copep>xaHue NeKuum Yyacos /
TeMa nekuum (nepeyvyeHb AMAAKTUYECKUX eQUHNLL: 4acoB B
3aHATUA pasgena .
pacCMaTpuUBaeEMbIX MOATEM, BOI'IpOCOB) 9JIEKTPOHHOMU
cdopme
3 cemecTp
da3bl u arperaTHble COCTOAHUA
Bew,ecTBa. rOMOFeHHbIe, reTeporeHHbIe U
JANCNepCHble CMCTeMbl. Knaccugukauus
Mo arperaTHOMY COCTOSIHUIO ¢has.
Knaccugmkaumsa no creneHu
Tema 1.1. AncnepcHocT. MoHoaUcnepcHble 1
nonmancnepcHbole CUCTEMBI.
Knaccngumkaums
CeobogHoaMCNepCHbIE U
LANCNEPCHbIX CUCTEM. €
g CBA3HOAMCMEPCHbIE CMCTEMbI. DopMa 1
Obuune CBOWCTBA ANCMEPCHbIX y
pa3Mepbl YaCTULL AUCMIEPCHON (ha3bl.
CBeleHNs 0 cnctem. 1.2,
1 AncnepcHocTb. YaenoHas noBepxXHOCTb. 2
ONCNepPCHbIX CTaTuctuyeckune
PacnpepneneHuns 4acTu no pasmepam.
cucTemax XapakTepucTuku 1.3.
B3anmMocBa3b Mexay pasanyHbIMu
Makpockonunyeckue o .
. Tunamu pacnpeneneHnin. CpegHuin
CBOWCTBA ANCMEPCHbIX y
cvcTem pa3mep YacTuu. CpeaHuin pasbpoc
' pa3mepoB YacTuu. MNnoTHOCTb
ONCNepPCHbIX CNCTEM. MCTUHHaA n
HacCbIMHaA NJIOTHOCTb. |-|0pI/ICTOCTb 7]
MoOpOo3HOCTb. Moaenu CTPYKTYpbl
3epHUCTOro csios. KpaTHOCTb MeHbI.
TennoeMKoCTb ANCMNEPCHbIX CUCTEM.

8




[ToBEPXHOCTHbIE
ABJIEHNA B
ONCNepPCHbIX
cncrtemMax

Tema 2.1.
[oBepxHOCTHOE
HaTsxeHune.Tema 2.2.
ALCopbUMOHHbIE
npouecchl. Tema 2.3.
[10BEPXHOCTHO-aKTUBHbIE
BewecTBa (MAB).Tema
2.4. JneKkTpunyeckmne
ABNEHNSA Ha rpaHuLe
pasgena ¢as.

Cneuundurka CTpoeHns MexxdasHon
noBepxHOCTU. Cunbl, LENCTBYOLNE Ha
NMOBEPXHOCTHbIE MosieKybl. PaboTa
n30TepMmyeckoro obpasosaHus
NOBEPXHOCTU. [TOBEPXHOCTHAs IHEprus.
CMayvBaHue n pactekaHue. MepumeTp
CMayuMBaHusA. Kpaesow yroJ.
FmopodunsHbie n rnapodobHbie
NMOBEPXHOCTU. TenaoTa CMavnBaHUS.
Anresua n koresus. MexaHusm
afresnoHHbIX npoueccos. Creundurka
CTPOEHNS UCKPUBNIEHHOW MeX(a3HOoM
NoBepxHOCTU. KanunnapHoe faBieHune.
YpaBHeHuna ToMcoHa 1 Jlannaca.
MexaHu3M afcopbLMOHHbIX MPOLLECCOB.
®un3unyeckas agcopbumsa n xemocopbuus.
ApcopbunoHHoe paBHoBecKe. TennoTa
agcopbummn. N3oTepmbl, n3obapsbl 1
n3octepbl agcopbunm. OCHOBHbIE BUAbI
n30TepM aacopbLMOHHBIX MPOLLECCOB.
Moaenb MOHOMOEKYIAPHON aacopbumnm
JlaHrmiopa. Mofenb NONMMONEKYSIAPHON
agcopbunm bpyHayapa-dMmMeTa-Tennepa.
Mognenb ancopbumm B MAKponopax
JybuHnHa-PagyLwikeBmnya. 3aBUCMMOCTb
NMOBEPXHOCTHOr0 HaTSAXXEHUS 0T
KOHLeHTpaLuummn agcopbrupoBaHHOro
BellecTBa. [T0BEPXHOCTHO-aKTUBHbIE U
NMOBEPXHOCTHO MHAKTWBHbIE BeLLecTBa.
Knaccudmkaums MAB. OcobeHHOCTH
cTpoeHus mosiekyn MAB. MexaHun3m
MuLennoobpasoBaHms. Kputnyeckas
KOHLLeHTpaLua MuuennoobpasoBaHus.
CtpoeHue muuenn MAB. Contobunusaunms.
MexaHn3Mbl 06pa3oBaHMa OBONHOMO
3N1EKTPMNYECKOro €10 B ANCMEPCHBIX
cuctemax. MoteHumanobpasyroLwme NoHbI
1 NPOTVBOWOHBLI. TONLLMHA U EMKOCTb
LBOWNHOr0 31eKTpUYecKoro csos. Mogenm
LBONHOI0 31€KTPUYECKOro CoA.
YpaBHeHue lNyaccoHa-bonbLmaHa.
3aBUCMMOCTb MOBEPXHOCTHOIO
HaTAXXeHWs OT 3apsafa MexdasHon
NMOBEPXHOCTU. DNeKTpoKanusapHas
KpuBas.

WToro 3a cemecTp:

WToro:

4.2 Copep>xaHue nabopaTopHbIX 3aHATUM

No
3aHATUA

HaumeHoBaHue
pasgena

Tema
nabopaTtopHoro
3aHATHUA

ConepxaHue nabopaTopHOro 3aHATUA
(nepeyeHb AMAAKTNYECKUX EANHNLL
paccMaTpVBAEMbIX NMOATEM, BOMPOCOB)

Konunyectso
yacos /
4acoB B

3/1IEKTPOHHOM

cdhopme

3 cemecTp




TypbnanmeTprnyeckoe nccnenoBaHme
MOBEPXHOCTHbIE NabopaTopHas AncnepcHbIX cuctem. KoHueHTpauus
ABSICHNS B paboTa Nel. 4acTUL, B AMUCNEPCHBIX CUCTEMAX.
1 MCTIEPCHBIX TypbuaumeTpnyeckoe | ONTUYeCcKe CBONCTBA AUCMEPCHbIX 2
CMCTeSax nccnenosaHue cucTeM. Hehenometpuyeckme un
ANCMEepCHbIX cucTeM. | TypbuammeTpuyeckne nccnenoBaHms
ONCNEPCHbIX CUCTEM.
WToro 3a cemecTtp: 2
Utoro: 2
4.3 Copep>XaHue NPaKTUYeCKUX 3aHATUN
Konuuyectso
Tema Copep>xaHue NPaKTUYeCKOro 3aHATUSA yacos /
Ne HaumeHoBaHue
npakKTU4YecKoro (mepeyeHb OMAaKTMYECKMX e ANHNLL: YyacoB B
3aHATHA paspena .
3aHATUA paccMaTpMBaEMbIX MOATEM, BONPOCOB) | 3/1IeKTPOHHOM
¢dhopme
3 cemecTp
[ocTpoeHne pacnpeneneHns KoamyecTsa
Obuwue CTtaTuctnyeckmne P pacnpea
YyacTuu no pasmepam. OnpeneneHne
CBeLleHns 0 XapaKTepuUCTUKM y
1 CpefiHero pasMepa 4YacTuy, 4UCNepCcHON 2
ANCNEepCHbIX ANCNepcHbIX
(hasbl M cpefiHEKBaOPATUYECKOrO
cucTeMax cucTem.
OTKJIOHEHMS.
KnHeTtunyeckune PacyeT CKOpPOCTM oCaXxaeHus 4acTuy,
ABJIEHUS B ncnepcHon asbl. PacyeT npouecca
2 CegummMeHTaums. A P ® bou 2
ANCNepCHbIX ceMMeHTaLnn B NoJNLANCNEePCHbIX
cucTemax cucTemax.
UToro 3a cemecTp: 4
Utoro: 4
4.4. Copep>XaHue caMocToATesIbHOM paboThbi
Bug, Copep>XaHue CaMOCTOATEJIbHOM
HaumeHoBaHue - paboThbi KonuyectBo
CaMOCTOAITEIbHOM
paspena 260ThI (NepeyeHb OMOaKTUYECKMUX e anHNLL: Yyacos
P paccMaTpMBaeMbIX NOATEM, BOMPOCOB)

3 cemecTp
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Obwume ceepeHns o
ANCMNEPCHBIX CUCTEMAX

CocTaBneHune
KOHCMNEKTOoB

®a3bl 1 arperatHble COCTOAHUNA

BeLlecTBa. [OMOreHHble, reTeporeHHble 1

AncnepcHble cUcTeMbl. Knaccngumkaums
Nno arperaTHOMY COCTOSHUIO (ha3.
Knaccugpukaums no cteneHu
AncnepcHoCcTn. MoHoAMCNEPCHbIE U
NoOANANCNEPCHbIE CUCTEMBI.
CeoboaHoancnepcHble n
CBSA3HOAMCMNEPCHbIE CUCTEMBI. DopMa U
pa3Mepbl YaCcTUL AMCNepCHOn dasbl.
AncnepcHoCTb. YaenbHas NOBEPXHOCTb.
PacnpeneneHuns 4acTuu, rno pasmepam.
B3anMMoCBSA3b MexXay pas3nnyHbIMM
Tunamm pacnpegeneHunin. CpeaHun
pa3mep vacTtuu. CpegHuin pasbpoc
pa3mMepoB YyacTuy,. MNOTHOCTb
ANCNepcHbIX cuctem. ICTMHHaA 1
HacbIMHas MJOTHOCTb. MoOpUCTOCTL U
MOPO3HOCTb. Mogenn CTPYKTYpbI
3€PHUCTOro €104, KpaTHOCTb MEeHbI.
TennoemMKoCTb ANCNEPCHBIX CUCTEM.

15

Obwue ceepeHUs o
ANCMNEPCHBIX CUCTEMAX

BbinosiHeHMe
3aJay, 3agaHun,
ynpa>kHeHun (B
TOM Yyucne
pa3HOYPOBHEBbLIX)

CTaTuCTn-4eCKme XxapakTePUCTUKN
OncrnepcHbIX cucTeM. Pacyer
pacnpegeneHnin YacTul, No pasMepam.
MaKpOoCKO-Nnmnyeckmne CBONCTBa
ANCNEepPCHbIX CUCTEM. PacyeT NJOTHOCTM
ANCNEePCHbIX CUCTEM.

20

11




lNoBepXHOCTHbIE
SIBJIEHMA B OUCMEPCHbIX
cmcTeMax

CocTaBnieHune
KOHCMNEKTOoB

Cneumndmka cTpoeHns MexxdasHom
NOBEPXHOCTU. CuJibl, 4ENCTBYIOLLMNE HA
NMOBEPXHOCTHbIE MONeKybl. PaboTa
n30TepMmnyeckoro obpasoBaHus
NoBepXHOCTW. NOBEPXHOCTHAsA 3Heprua
CmaumBaHue 1 pactekaHue. MepumeTp
CMa4ymBaHus. Kpaeson yrosn.
MmopodwuabHble N rnapogobHble
NMOBEPXHOCTW. TensoTa CMavmBaHuA
Anresus un koresns. MexaHn3m
aAresnoHHbIX npoueccos. Cneundgurka
CTPOEHNS NCKPUBIIEHHOW MexXX(ha3HOoW
NMOBEPXHOCTW. KanunndapHoe fasneHune.
YpaBHeHns TomMcoHa v Jlannaca.
MexaHu3M afacopbLMOHHbLIX NPOLLECCOB
dusnyeckas agcopbuns n xemocopbuuns
ApcopbunoHHoe paBHoBecKe. TenoTa
agcopbuwnn. N3o0Tepmbl, n3o0bapbl 1
n3octepbl agcopbumm. OCHOBHbIE BMAb
n30TepM afacopbLMOHHBIX NPOLLECCOB
MoLeslb MOHOMOJIEKYIAPHOW afcopbumm
JlaHrMiopa. Mozesib NOAUMONEKYIAPHON
agcopbunn bpyHayaspa-dmmeTa-Tennepa
Mogenb agcopbuum B MUKponopax
AybnHuHa-PagyLwkeBmya. 3aBUCMMOCTb
NMOBEPXHOCTHOI0 HAaTSAXXEHUS OT
KOHLeHTpaumm agcopbrnpoBaHHOro
BellecTBa. [1oBepXHOCTHO-aKTUBHbIE U
NMOBEPXHOCTHO UHAKTMBHbIE BELLeCTBa.
Knaccudukauns NAB. OcobeHHOCTH
CTpoeHuns monekyn NAB. MexaHn3M
MuuennoobpasoBaHus. Kputnyeckas
KOHLEeHTpaumnsa muuennoobpasoBaHums.
CtpoeHue muuenn MNAB. Contobunusauuns
MexaHu3Mbl 06pa3oBaHMa OBONHOIO
3JIEKTPUYECKOro €109 B AUCNEPCHbIX
cuctemax. MoTeHumnanobpasytowme NoHb
1N NPOTUBOMNOHBI. TONLWNHA N EMKOCTb
[LBOWHOIr0 3NeKTPUYecKoro cnos. Mogesnm
[IBOVIHOI 0 3N1€KTPUYECKOro cJos.
YpaBHeHue MNyaccoHa-bonbLMmaHa.
3aBUCMMOCTb NMOBEPXHOCTHOIO
HaTsHXKeHWs OT 3apsafa MexdasHoun
NMOBEPXHOCTW. DIeKTpoKanuanspHas
KpuBas.

15

[loBEpXHOCTHbLIE
SBNEHNS B OUCNEPCHbIX
cucTemax

BbinosiHeHMe
3aJay, 3agaHun,
ynpa>kHeHun (B
TOM Yyucne
Pa3HOYPOBHEBbLIX) .

lMoBEPXHOCTHOE HaTsXKeHume. PacyeT
N3MEHEHWI MOBEPXHOCTHOW SHEPrUK
INCNEePCHbIX CUCTEM Npu ApobneHnn n
obbeanHeHun yactuy,. Agcopbum-oHHble
npoLieccel. PacyeT konnyecTea
ancopbupoBaHHOro BeLEeCTBa.

10

[NoBepxXHOCTHbIE
SIBJIEHWA B OUCMEPCHbIX
cmcTeMax

[MoaroToBKa K
nabopaTopHom
paboTe
KoHueHTpauusa
yacTuy B
ANCNEepPCHbIX
cncTemax.

OnTu4yeckmne CBONCTBA ANCNEPCHbIX
cucTeM. HepenomeTpuyeckne m
TypbugmmeTprnyeckme nccnegoBaHus
ANCNEPCHbIX CUCTEM.

10
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KnHeTn4eckune aBneHus

MonekynspHo-KMHeTnYeckaa npmpoLa
AN dY3MOHHBIX NPOLLECCOB.
KoHBeKTMBHas COCTaBNsoOWas

AN PY3MOHHBIX NPOLLECCOB.
KoachdhuumeHT anddysumn. CpegHun
COBUT YacTul. YpasHeHusa duka.
BrnsHue pa3finyHblx pakTopoB Ha
NHTEHCUBHOCTb AN IY3NOHHBIX
npoueccos. MexaHn3M npoLeccos
cegumeHTaumm. Mpamasa n obpaTHas
cean-meHTaumsa. CKopocTb

CocTaBneHue
B OMCMNepCHbIX KOHCHEKTOR cegmMmeHTaumn. Kpnsas ceguMmeHTaumu. 15
cuctemax CeonmeHTaUMOHHO-OM(Y3NOHHOE
paBHoBecue. MMNCOMETPUYECKNIA 3aKOH.
MexaHW3M 0CMOTUYECKUX MPOLLeCCOB.
OcmoTmrYeckoe paBHoBecKe.
OcmoTuryeckoe faBneHune. YpaBHeHue
BaHT-Todhdha. ObpaTHbIN 0CMOC.
DNEeKTPOKMHETUYECKIUIA MOTEHLMaN.
MexaHu13M NpoLeccoB 3eK-Tpodopesa.
AnekTpogopeTnyeckasn noaBuUXKHOCTb.
MexaH13M NpoLeccoB 3J1eKTPOOCMOCA.
DNeKTPoOCMOTNYEeCKasa NOABUXKHOCTb
BbInosiHeHne
KnHeTunyeckne sBneHns | 3agay, 3afaHun,
. CennmeHTaumns. AHanms
B OMCMNEepCHbIX ynpa>kHeHui (B 20
CeANMEHTaLNOHHbIX KPUBBIX.
cncTemax TOM 4Yucie
pa3HOYpPOBHEBLIX)
MoaroTtoBKa K
NOAroTOBKa K 3a4eTy savety AnpakTunyeckne eguHuLbl pasgenos 1-3 21
WToro 3a cemecTp: 126
WToro: 126

5. NMepevyeHb y4eOHOM NnuTepaTypbl M yuebHO-MeTOaMYECKOro obecneyeHms no
aucuunnuHe (Mmopynio)

n/n

Bubnuorpacduyeckoe onncaHme

Pecypc HTb
CamlTY
(3BC CamI'TY,
IPRbooks n 1.4.)

OCHOBHas nMTepaTypa

MapkywwuH, MeaH Kupunnosuy ObLas XumMns ans TEXHUYECKNX BY30B :

DNEKTPOHHbIN

1 | y4eb. nocobue [TekcT] / Camap. roc. TexH. yH-T (Caml'TY) .- 2-e u3g,., g
nepepab. n pon..- Camapa, 2003.- 404 c.: un. pecyp
DU3MKO-XUMUYECKMEe CBOMNCTBA HEPTAHBLIX ANCNEPCHbIX CUCTEM W

2 HedTera3oble TexHosormm : C6.cT. / POC.roC.yH-T HepTn 1 rasa SNEeKTPOHHBIN
nM.U.M.I'ybknHa;MNog pea.:P.3.Cacpueson,P.3.CioHsaesa.- M., IH-T pecypc
KoMmnbloTep.uccnen., 2007VxeBsck, Perynap.n xaot.guHamuka.- 580 c.
®ponos, t0.I'. Kypc KonnongHon xumnu : NMoBepXHOCTHbIE ABNEHUA U y

i DNEKTPOHHbIN

3 | aucnepcHble cuctemsl: y4eb. / HO. . ®ponos .- 2-e n3a., nepepab. n gon..-

M., Xumus, 1989.- 464 c.

pecypc

JlononHuTenbHaa nuTepaTypa
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lenbmaH, Mapk Nocudgosuy KonnongHasa xumusa [TekcT] .- 4-e n3g.,

DNEKTPOHHBIN

4 cTep..- CankT-NeTepbypr; Mockea; KpacHogap, JlaHb, 2008.- 336 c. pecypc
5 nuHKa, Hukonan JleoHngosmy Obuwasa xumus : y4eb. nocobue [TekcT] .- DNEKTPOHHBIN
N3g. cTep..- MockBa, KHopyc, 2014.- 749 c. pecypc
JNlabopaTopHble paboTbl U 3aa4n N0 KOASIOUAHOM XMum : y4eb. nocobure 5 y
» JIEKTPOHHBIN
6 | 819 XMMKUKO-TEXHON. cneunanbHoCTeln By30B [TekcT] / nog pea. HO. T.

®pososa, A. C. 'poackoro.- MockBa, Xumusa, 1986.- 215 c.: nn.

pecypc

HocTtyn obyyatowmxcs K 9P HTB Caml'TY (elib.samgtu.ru) ocyliecTBnseTcs nocpencTBOM NEKTPOHHON
NH(OPMaLIMOHHON 06pa3oBaTeNbHON Cpelbl yHMBepcuTeTa U caTta HTB Caml TY no nornHy u naposnto.

6. NMepeueHb MHCI)OpMaI.I,MOHHbIX TEXHOJIOrMM, UCNnoJibdyeMbiX NPU OCyLLEeCTBJIEHUHN

NH-hopMaLMOHHON 0bpa3oBaTeNbHOW Cpeabl YHUBEPCUTETA.

nporpaMMHOro obecneuyeHus

obpasoBaTenbHOro npouecca No gucuuniauHe (Moaynio), BKJlO4Yas nepeyeHb

Mpu NPOBEAEHUN NEKLMOHHBIX 3aHATUIA UCMOMb3YETCs MyAbTUMeANiHOe 0bopyAoBaHNe.
OpraHn3oBaHO B3aMMoaeicTere obyyatowerocs n npenofaBaTeNis C UCMOJIb30BaHUEM 3JIEKTPOHHOM

Ne Cnocob
HaumeHoBaHue NMpousBoauTesb
n/n pacnpocTpaHeHus
1 | Windows XP Professional onepaunoHHasa cuctema Microsoft o JInueHsnoHHoe
(3apybexHblii)
2 | Office 2007 Open License Academic Microsoft . JInueH3noHHoe
(3apybexHblii)

7. NepeyeHb pecypcoB MH(POPMALMOHHO-TEJIEKOMMYHUKALLMOHHOU ceTU «VIHTepHeT»,
npogeccmoHanbHbiX 6a3 AaHHbIX, UHPOPMALMOHHO-CNPABOYHbIX CUCTEM

Ne
n/n HauMmeHoBaHue KpaTkoe onucaHue Pexxum poctyna
1 KoHcynbTaHT http://www.consultant.ru Pecypcbl OTKPbLITOr0O
nJoc focTyna
2 | POCNATEHT http://www1.fips.ru/wps/wcm/connect/content ru/ru Pecypglzc?r;ﬁp;bworo
Poccuinickmne 6a3bl
3 | eLIBRARY.ru http://www.eLIBRARY.ru/ AGHHEIX
OrpaHN4YeHHOro
nocTyna
BUHUTW -
Bcepoccuinckun Poccunckne 6a3bl
4 NHCTUTYT JaHHbIX
Hay4HoOW ” OrpaHNYeHHOro
TeXHNYecKom nocTtyna
nHopmaumm
DNIeKTPOHHas Poccunckne 6a3bl
5 6M6nMOTeKa http://irbis.samgtu.local/cqgi-bin/irbis64r 01/cqgiirbis_64.exe AaHHbIX
N30aHnN - - OrpaHNYeHHOro
Caml'TY nocTyna
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http://irbis.samgtu.local/cgi-bin/irbis64r_01/cgiirbis_64.exe?C21COM=F&I21DBN=ELIB&P21DBN=ELIB&S21FMT=&S21ALL=&Z21ID=&S21CNR=

ScienceDirect
(Elsevier) -
XHbl
€CTeCTBEHHbIE 3apY6eaHHbli baskl
6 | Haykn, TexHuka, | http://www.sciencedirect.com/ A
OrpaHM4YeHHoro
MeauLmMHa 1 0CTVIa
obLecTBEeHHbIe Aocty
HayKW.
Scopus - 6a3a 3apybexxHble 6a3bl
aHHbIX aHHbIX
7 1A http://www.scopus.com/ A
petepaTos U OrpaHMyeHHoro
LUTUPOBAHNSA focTyna

8. OnucaHmMe MaTepuanbHO-TEXHMYECKOMN Da3bl, He0OOXoaMMON ANA OCYLLECTBNEHUA
obpasoBaTenbHOro npouecca nNo AucuuniauHe (mogynio)

ﬂeKI.I,VIOHHbIe 3aHATUA

* KOMMJIEKT 2NEKTPOHHbIX Mpe3eHTaumnn/cnangos,

* ayaomTopusa, OCHalLleHHasa Npe3eHTauNnoOHHON TEXHMKOM.

MpakTuyeckue 3aHATUA

* ayaAnTOpMA, OCHALLEHHas Npe3eHTaUNOHHON TEXHUKON.

JlabopaTopHble 3aHATUSA

* nabopaTopus «KOpPpPO3nSA M 3allUTbl MeTasnoB», OCHaleHHasa npubopamun ans
TYpOUAMMETPUYECKNX N INEKTPOXUMUNYECKNX NCCAEO0BAHUNA,

* WabnoHbl 0TY4ETOB MO NabopaTopHbIM paboTam,

CamocTosATeNbHas paﬁoTa

 paboyee MecTO npenofaBaTesid, OCHAaWEHHOE KOMMbIOTEPOM C AOCTYMNOM B
NHTepHeT,

* paboyme mMecTa CTYAEHTOB, OCHALLEHHbIE KOMMbOTEPAMM C AOCTYNOM B IHTEpPHET,
npegHa3HayeHHble ond paboTbl B 9N1eKTPOHHON 0bpa3oBaTeIbHON Ccpefe,

* pecypcbl HTE CamI'TY,

* pecypcbl MBL, CamI'TY.

9. MeToaunyeckue MaTepuanbl

MeToau4yeckme pekomeHaaumm npu paboTe Ha nekuun

[0 nekummn CTyaeHT LOJKEH NPOCMOTPETh y4ebHO-MeTOANYECKYI0 U Hay4YHYI0 nTepaTypy no TemMe
NeKUUn ¢ TeM, 4Tobbl MeTb NpeacTaBneHne o npobnemax, KoTopble ByayT pa3bupaTbCcs B Nekuuw.

Mepel Havanom nekuum obyvarowmmcs coobllaeTcs TeMa Nekuumn, naaH, BONPOChl, noasexatiune
PacCMOTPEHMNIO, [OBOAATCSA OCHOBHble MTEpPaTypHble NCTOYHUKK. Becb y4yebHbin MaTepuan, coobuiaembln
npenofaBaTeneM, LO/DKEH HE MPOCTO NPOCAyLWNBaTLCA. OH f0/KEeH ObITb aKTUBHO BOCMPUHAT, T.€. YC/bILIaH,
OCMbIC/IeH, MOHAT, 3ahuKcupoBaH Ha Bymare v 3akpenseH B namaTtu. Mpuctynas K CayLiaHuio HOBOro y4ebHoro
MaTepuana, NoJie3HO MbICJIEHHO YCTAHOBUTL €ro CBA3b C paHee M3yvyeHHbIiM. Cnens 3a TEXHUKON YTeHus
neKunmn (akLeHT Ha CyLeCTBEHHOM, MOBbILLEHME TOHa, N3MeHeHne puTMa, naysa 1 T.M.), Heobxonnmo Bcnen 3a
npenofaBaTefieM yMeTb BblAeNATb OCHOBHbIE KaTeropuu, 3aKoHbl U ONPefensiTh X cofepxaHue, npobnemsi,
npeanonarate UX BO3MOXHbIE peLleHNs, AoKa3aTeNbCTBa U BbIBOAbI. OCyLecTBAAsA Takylo paboTy, MOXHO
3Ha4nTenbHO obnerynTb cebe NoHUMaHue y4ebHOro MaTepuana, ero KOHCNEeKTUPOBaHUE U JajbHenllee
n3yyeHwe.

KoHcnekTupoBaHve nekuuu nossonseT obpaboTaTh, CcMCTeMaTM3NPOBaTb M Jyylle COXPaHUTb
NOoJlyYeHHYI0 MHpopMaumnto ¢ TeM, 4yTobbl B ByayweMm MOXXHO ObiJI0 BOCCTAHOBUTL B MaMsATW OCHOBHbIE,
copeprxaTesibHble MOMeHTbl. TunnyHasa ownbka, coBeplliaemMas 0byyatoLWwmnmMcs, LOCI0BHOE KOHCNEKTMPOBaHMe

15



http://www.sciencedirect.com/
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peyn npenogasaTens. Kak npasufio, Npu 3anucu «Ca0BO B COBO» He OCTAeTCsA BpeMeHU Ha obayMbiBaHue,
aHann3 N cUHTe3 uHhopmauun. OTbMpas HY)KHY MH(OPMaLIUIO, FTNaBHbIE MbIC/W, NPOBAEMbI, PeLleHns 1
BbIBOAbl, HEOOXOAMMO COKpaLlaTh TEKCT, CTPOUTL €ro Takum obpa3om, 4Tobbl MOTOM MOXKHO ObINO NIErKO B HEM
pa3obpaTbcs. XKenaTesbHO 0CTaBUTb B paboymx KOHCMEKTax Mos, Ha KOTOPbIX MOXXHO ByaeT aenatb NOMETKU
N3 PEKOMEHIOBAHHOW NMTepaTypbl, LOMOJHSAOWNE MaTepuan MNPOCAYWaHHOW NeKUuUn, a Takxe
nogyepkmBatoLne ocobyto BaXXHOCTb TE€X WM UHbIX TEOPETUYECKMX MONOXKEHUA. C OKOHYaHUEM JIeKL MUK
paboTa Hag KOHCMEKTOM He MOXET CYMTATbCA 3aBepLUEeHHON. HYyXXHO elle BOCCTaHOBUTb OTAE/IbHblIE MECTa,
NPOBEPUTb, BCE I MOHATHO, YTOYHUTb YTO-TO Ha KOHCYNbTauuu 1 T.M. C TeM, 4YTOObl KOHCNEKT MOr BbITb
MCMONb30BaH B MPOLLECCE NOATOTOBKM K MPAaKTUYECKUM 3aHATUAM, 3a4eTy, 3Kk3aMeHy. KOHCNeKT nekuun -
He3aMeHVMbI y4eOHbIN JOKYMEHT, He0BX0AUMBIN 418 CaMOCTOATEIbHON paboThl.

MeToanyeckme peKkoMeHaaLmm nNpu noaroToBke n pabote Ha NPaKTUYECKOM
3aHATUM

MpaKTnyeckne 3aHATUA N0 AUCLMMJIMHE NMPOBOAATCA B LIeNAX BbIpaboTKM MPaKTUYECKMUX YMEHUA U
nprnobpeTeHNsa HaBbIKOB B pPeLlEHNM NPOGECCMOHaSbHbIX 3a4ay.
PekoMeHAayeTCs cnenyrollas cxema noaroTOBKM K MPaKTUYECKOMY 3aHSTUIO:
1. 03HAaKOMJEHME C MJAaHOM MPAKTUYECKOTr0o 3aHATUS, KOTOPbIA OTpaxKaeT Coldep)xaHue
NpeanoXKeHHOWN TeMbI;
2. npopaboTKa KOHCMEKTa Nekunu;
3. YTeHue peKoMeHAO0BaHHON NUTepaTypbl;
4. NoAroToBKa OTBETOB Ha BOMPOCHI MJlaHa NPaKTUYECKOro 3aHATUS;
5. BbINOJIHEHME TECTOBLIX 3a4aHWI, 3a4a4y 1 ap.

MoaroToBka oby4atloWwerocs K MpakTUYECKOMY 3aHSATUIO MPON3BOAMNTCS MO BOMpocaM, pa3paboTaHHbIM
ONS KaXKLOW TeMbl NMPaKTUYECKUX 3aHATUIA U (MAK) Nekuunin. B npouecce NogroTOBKU K MPakTUYeCKUM
3aHATUAM, Heobxoaumo obpaTnTb ocoboe BHMMaHME Ha CaMOCTOATENIbHOE M3y4YeHWe peKOMeHL0BaHHOM
nUTepaTypsbl.

PaboTa CTyAEeHTOB BO BPeMS MPaKTUYECKOr0 3aHATUS OCYLLECTBASETCA Ha OCHOBE 3a[laHUiA, KOTOpble
BblOalOTCA 06yqa+ou.u/|Mc;| B Ha4dasie Wnu BO BPEMA 3aHATUA. Ha NMPaKTUYECKNX 3aHATUAX NMPUBETCTBYETCA
aKTUBHOE yyacTue B 06CYXXAEHUN KOHKPETHbIX CMTyauuin, CNoCOBHOCTb Ha OCHOBE MOJIYYEHHbIX 3HAHWA
HaxoOuTb Haubonee 3hHEKTUBHbIE PELIEHUA MOCTaBAEHHbIX Npobnem, ymMeTb HaXOAWUTb MOJIE3HbIN
LOMOMHUTENbHBIA MaTepuan no TeMaTuke 3aHATUNR. Obyyvatowmmca Heobxoammo obpallaTh BHUMAHWE Ha
OCHOBHbIE MOHATWS, aArOPUTMbI, ONPeAensaTe NPaKTUYECKYI0 3HAYMMOCTb pacCMaTPMBAEMbIX BOMPOCOB. Ha
NPaKTUYeCKUX 3aHATUAX oby4valowmecs LOSHKHbI YMEeTb BbIMOJHUTL pacyeT Mo 3afaHHbIM napamMeTpam uau
BbipaboTaTb onpeaesieHHble peleHns no o6o3HavyeHHoN npobneme. 3afaHns MoryT ObiTb FpynnoBbie U
WHAVBUAYaNbHbIE. B 3aBUCUMOCTY OT C/IOXKHOCTY NpeasiaraeMbix 3aflaHui, Lenein 3aHaTus, obLien NnoaroToBKM
obyyaLwmxca npenoaaBaTeslb MOXET MoACKa3aTb 00y4aloLWUMCs anropuTM peLleHns namn nepoe OencTBUe,
nnn ykasaTb obllee HanpaBieHne paccyxaeHuin. MonyyYeHHble pe3yabTaTbl 06CYXAAOTCA C NMO3ULUA UX
a[EKBATHOCTY AN 3PDEKTUBHOCTN B PaCCMOTPEHHON CUTYyaLIUN.

MeToauyeckme pekomeHaaumm npu paboTte Ha NabopaTOPHOM 3aHSATUN

MpoBeneHne nabopaTopHon paboTbl LENNTCA Ha ABE YCJAOBHbIE 4acTW: TEOPETUYECKY U
NpaKTUYeCKyIo.

HeobxoaAnMbIMU CTPYKTYPHBLIMI 3N1EMEHTAMU 3aHATUA ABNAOTCS NpoBeaeHne nabopaTopHom paboThl,
npoBepKa YCBOEHHOr0 MaTepuana, BKYaoLwas o6cyKieHne TeopeTu4ecKmx 0CHOB BbIMOHAEMOW paboThl.

Mepen nabopaTopHoi paboTon, Kak NPaBMI0, MPOBOANTCA TEXHUKO-TEOPETUYECKNIA MHCTPYKTaX Mo
MCNonb30BaHMIO Heobxoaumoro obopynosaHus. MpenofaBaTeslb KOPPEKTUPYET LeATeNbHOCTb obyyatollerocs
B npouecce BbiMNoaHeHUs paboTbl (Npu HeobxoaumocTu). Mocne 3aBeplieHns nabopaTopHON paboThl
NOABOAATCS UTOMW, 06CY)KOATCA pe3yNbTaThl EATENbHOCTY.

Bo3MoXHbI crenytowmne GpopMbl opraHusaumm nabopaTopHbix paboT: poHTanbHasA, rpynnoBas u
nHaneuayanbHas. Mpn dpoHTanbHOM HopMe BbINMOJHAETCS OoAHa U Ta e paboTa (MpyM 3TOM BO3MOXHbI
pasfinYyHbie BapuaHTbl 3adaHuin). Mpu rpynnosoi opme paboTa BbINOAHAETCS rpynnon (komaHgon). Mpwu
NHONBKAOYaNbHOW hopMe 06yYatoLLMMINCA BbIMONHATCS UHAMBUAYaNbHbIE PaboThl.

Mo kakgon nabopatopHoi paboTe MMeKTCA MeTOLMYECKME YKa3aHWsA MO WX BbIMOJHEHUIO,
BKJIlOYalOLIMEe HEOOXOAMMBIN TeopeTUYeCKUn 1 NpakTUYeCKUn MaTepuan, CoLepxKaliue 3/eMeHThl U
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nocnenoBaTesbHY0 UHCTPYKLMIO MO NpoBeAeHWt0 BbIOpaHHOM paboThl, MHAMBUAYa/bHbIE BapUaHTbl 3alaHuni,
TpeboBaHms 1 hopMy OTHETHOCTM MO faHHOW paboTe.

MeTooun4yeckme peKkoMeHgaLumm no BbINOJIHEHNIO caMoCToATeIbHOW pa60TbI

OpraHusaumnsa caMocToAaTeNbHOW paboTbl 06y4YaLWMXCA OPUEHTUPYETCSH Ha aKTUBHbIE METOQb
oBnafeHns 3HaHWAMW, pPa3BUTUE TBOPYECKMX CMNOCOBHOCTeN, Mmepexoh OT MNOTOYHOro K
NHOVBUAYANN3MPOBAHHOMY 00YYEHWIO C y4EeTOM NOTPeBHOCTEN N BO3MOXXHOCTEN 0byyatoLerocs.

CamocToaTenbHas paboTa ¢ yyebHuKamu, y4yebHbIMKU NocobusMn, Hay4yHoM, CNPaBOYHOM NNTepaTypon,
MaTepuanaMmn Nepuoanyeckux n3gaHnin n HTepHeTa aBnaseTca Hanbonee ahheKTUBHLIM METOLOM MOJTyHEHNSA
[OMOSIHUTENbHbIX 3HAHWIA, NO3BONAET 3HAYUTENIbHO aKTUBM3UPOBATHL MPOLIECC OBAAAEHUS UHGOPMaLnen,
crnocobcTeyeT 6osiee rnybokoMy YCBOEHUIO M3YyHaeMOro MaTepumana. Bce HoBble MOHATMA MO N3y4YaeMon Teme
HeobXx0AMMO Bbly4UTb HanU3yCTb N BHECTW B M0CCAPUA, KOTOPLIV Lienecoobpa3Ho BeCTU C CaMOro Ha4vasla
N3y4yeHuns Kypca.

CamocTosATensHas paboTta peanmsyeTcs:

® HernocpeAcTBEHHO B MpoLecce ayAUTOPHbIX 3aHATUN;

® Ha NeKUUsX, NPaKTUYECKUX 3aHATUSAX;

® B KOHTaKTe C npenofaBaTesieM BHE paMOK pacrnuncaHus;

® Ha KOHCYJibTaumax no y4yebHbIM BOMpocaM, B XO04€e TBOPYECKMX KOHTAKTOB, MPU NUKBMAALNN
3a[10/DKEHHOCTEN, NPV BbIMOJHEHUN NHANBUAYANbHbLIX 3aJaHUA 1 T.4.;

e B 6ubNMoTeKe, OoMa, Ha Kadenpe npu BbIMONHEHUN 0ByYaOWMMCS YHeOHbIX U NPaKTUYECKMX
3ajav.

I HeKTUBHBLIM CPeACTBOM OCYLLECTBAEHMS 06y4YaloWMMCs CaMOCTOATeNbHON paboThl ABASETCS
3/1eKTPOHHaA MHGOpMaLoHHo-0bpa3oBaTebHAs Cpefla YHMBepCUTETa, KOTopas obecnevymBaeT JOCTYN K
y4yebHbIM nnaHaMm, paboynm nporpammaM OUCUUNAWUH (MOAYNEeR), NPaKTUK, K N3JaHUAM 3NEKTPOHHbIX
B6UBNNOTEYHBIX CUCTEM,

10. ®DoHA OLEHOYHbIX CPencTB No AucuUMnIMHe (Moaynio)

®oHJA OLLEeHOYHbIX CPeLCTB NnpecTassieH B npunoxeHum Ne 1.
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MpunoxeHue 1 k paboyel nporpamme OUCUUMAUHBI

51.B.01.05 «[ToBEpXHOCTHbIE ABNEHNA U
ANCNepCHbIe CUCTEMBbI»

DoHA, OUEHOUYHbIX CPEeACTB
no AUCUUNINHE
51.B.01.05 «lMoBepXHOCTHbIE ABJIEHUA U AUCNEPCHblIe CUCTEeMbI»

Kopn v HanpaBneHue NoAroToBKU
(cneunanbHOCTDb)

HanpaBneHHocTb (npocdunb)

KBanudukauums

dopMa obyueHus

Fop Havana NOAroTOBKM
NHcTuTyT / hakynbTeT

Beinyckaowas kadepnpa

Kadeppa-paspabotuuk

06beM OUCLUNJINHLI, Y. [ 3.e.

dopMa KOHTpoNA (NpoOMeXXyTo4yHasn
aTTecTauumn)
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20.04.01 TexHochepHas 6e3onacHOCTb

TexHochepHas 6e30MacHOCTb B HehTera3oBom
oTpacau

MarucTp

3ao04Has

2022

NHCTUTYT HedTerasoBbix TexHonorum (MHIT)

Kahegpa "XmuMmyeckaa TEXHOJIOM A 1
NpOoMbILLSIEHHAs 3Koorng”

Kaghegpa "XuMmyeckaa TEXHOIOM A U
NpoMbILLSIEHHas 3Koorns”

144 / 4

3aveT




MNepeyeHb NnaHupyeMmbiX pe3ynbTaToB 00y4yeHUsa no aucuunaumHe (Mmoaynio),
COOTHECEHHbIX C NJaHUPyeMbiMU pe3ysibTaTaMu 0CBOeHUA obpa3oBaTeNbHOM

nporpamMmbi

Pe3ynbTaTbl 06y4yeHus

HauMeHoBaHue (3HaTb, yMeTb, BNaAeTb,
Kop u Kopn, u» HauMeHoBaHue
KaTeropum COOTHECEeHHbIe C
HaMMeHoBaHUue MHAMKATOpPA OO0CTUXXEHUSA
(rpynnbi) WHAMUKATOpPaAMMU
y KOMMNeTeHLU U KOMMNeTeHLU U
KOMNeTeHUUH DOCTUXKEHUA
KOMNeTeHLUu)
MpodeccmoHanbHbIE KOMMETEHL N
MK-2 CnocobeH K
npoBefeHunto
aHanm3a y
BnageTb MeTOOMKOWN aHanM3a
pe3ynbTaToB MK-2.1 MNMpoBoanTb
y g [l MPOBEPKM BbIBOZIOB
NccnenoBaHUn B KOMMNEKCHbIA aHanu3 y
He obnactun pe3ynbTaTOB 3KCMNEPMMEHTOB MaTeMaTUaecknx Monenew,
npegycMoTpeHo TexHocgepHon N HabIOAEHWIA MO CNEKT (popmamm 1 MeToAaMM
P i 6e3onaHofT|/| C nccnefoBaHUii B o6nacwliJy OCYUIECTBNCHUA KOPPEKTHOM
A y NHTEepPNpeTaLnn NoJTyHYEeHHbIX
Lenbio TexHocgepHon besonacHoCTH NAHHBIX
nocsiefyroLLero
BHeOpeHUs
pa3paboTok.

3HaTb METOAMKY NPOBeAEeHUS
KOMMJIEKCHOro aHan3a
pe3yNbTaToB 3KCMEPUMEHTOB
1 HabNOAEHUI MO CNEKTPY
nccnenoBaHUn B 0bnactu
TexHocgepHon 6e3onacHOCTK

YMeTb UCM0JIb30BaTh aHHbIe
N XapaKTEePUCTUKIN SABAEHNIA U
NPOLECCOB A1 MOCTPOEHNSA
MaTeMaTU4eckux mogenen,
JlenaTb TeopeTunyeckme
BbIBOAbI, BECTY
MaTeMaTunyeckyto obpaboTky
1 aHaNM3MpoBaTb
nosyyaemble pe3ynbTaThbl

MK-2.2 BHeOpsATb pe3ybTaThl
nccnenoBaHuin n paspaboTok
B 3KOI0rMYECKYI0 MOJINTUKY
pasJinyHbIX YPOBHEN
opraHusauuu.
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BnaneTb HaBblKamMu
rPaMOTHOr0 NpeAcTaBIeHUs
pe3ynbTaToB NCCNeaoBaHNA
0N BHEAPEHUS B
9KONOrMYECKYI0 MONTUKY
Pa3/InyHbIX YPOBHEW
opraHusauuu.




3HaTb OCHOBHbIE
CcoCTaBAasAOLLMNE

3KOJIOr MYECKON NONNTUKN
opraHu3auunm: uesb
(Hanpumep, bbITb Cpean
npeanpusaTUn NMOepoM B
sKoJioruyeckon pabore),
obsa3aTenbCTBa MO OXpaHe
OKpY>KaloLen cpebl 1
OOCTVXKEHUIO YCTONYMBOIr 0o
pa3BUTUS, MEPEeYEHb
KJIl0YeBbIX LLleHHOCTEN
(Hanpumep, 3aboTa 06
OKpy>XatoLen cpene, 3aboTta
0 6e30MacHOCTM NepcoHasla un
T. A.), nogaep»xka
onpeaeneHHbIx
MeXAYHapOAHbIX

3KOJIOr MY4ECKNX MHULINATUB
(KOHBEHLMI, MPOTOKOJ/I0B U T.
mn.)

YMeTb BHEAPATb pe3y/ibTaThl
nccnenoBaHun n paspaboTok
B 9KOJI0rM4ECKYI0 MONNTUKY
Pa3JIMYHbIX YPOBHEW
opraHusauuu.

MK-2.3 KoHTposiMpoBaTb
NpPaBWJIbHOCTb ”
LOCTOBEPHOCTb pe3ynbTaToB
nccnenosaHuii B 061acTu
TexHocgepHon 6e3onacHoOCTH

BnapeTb HaBblKaMm
oopMaeHNs [OKYyMEHTaLUN
Mo KOHTPOJIKO AOCTOBEPHOCTH
pe3ynbTaToB UCCIe[0BaHMNN B
obnacTun TexHochepHon
6e3onacHocTH

3HaTb OCHOBHbIE METOAbI
KOHTPOJIS LOCTOBEPHOCTM
pe3ynbTaToB UCCe[0BaHNN B
obnacTun TexHochepHon
6e3onacHocTH

YMeTb NpoBOAUTL
MeponpuUATUS MO KOHTPOJIO
LOCTOBEPHOCTU pe3ybTaToB
nccnenoBaHuii B 06nactu
TexHocgepHon 6e3onacHOCTK

yHI/IBepCaJ'IbeIe KoMneTeHuunmn

CnctemMHoe 1
KpuUTnyeckoe
MbILLEHNE

YK-1 CnocobeH
OCYLLECTBNATh
KpUTUYECKni
aHanm3
npobaeMHbIX
CUTYaUWin Ha
OCHOBe
CMCTEMHOrO
noaxona,
BblpabaThbiBaThb
CTpaTerunio
0EencTBUn

YK-1.1 AHanusupyeTt
NPobAeMHYI0 CUTYaLMIO Kak
CMCTEMY, BbISIBNIAA ee
cocTaBnsoLme 1 CBS3N
MeXxay HUMu
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BnageTb HaBblkaMu cbopa,
aHanunsa n 06paboTkm
NHhopMaLmm 0 NpobaemMHow
CUTYaLMMN KaK CUCTEMBI,
BbISIBNIAS €e COCTaBAALINE U
CBS3M MeXAY HUMW.




3HaTb METOAMKY aHann3a
npobnemMHon CUTyaunmn Kak
CUCTEMBI, BbIBNSA ee
COCTaBASOWME N CBA3N
MeXay HUMK

YMeTb aHann3npoBaTb
NpobAeMHYI0 CUTYaLINIO KakK
CUCTEMY, BbISABNAA ee
COCTaBASOWME N CBA3N
MeXay HUMMW.

YK-1.2 OnpegnensieT npobesibl
B MH(opMaLuunu,
HeobxoavnMon ans peleHns
npobnemMHon cmTyaumm, un
NPoeKTUPYET NnpoLecchl rno
NX YCTPaAHEHMIO

BnaneTtb HaBblKamu
onpegneneHunsa npobenos B
NHGpopmaLmm, Heobxoanmon
aNns pelweHuns npobaemMHom
cuTYyaumm, n
NPOEKTUPOBaHME NPOLLECCOB
N0 X YCTPaHEHMo

3HaTb METOLUKY
onpegneneHuns npobenos B
NHGpopmaLmm, Heobxoanmon
aNns pelweHns npobaeMHon
cuTYyaumm, n
NPOeKTMpPOBaHMe NpoLeccos
Mo X YCTPaHEHMIO.

YMeTb onpenenaTb npobessl
B UHopMaumu,
HeobxoAnMoOn ons peweHmns
npobnemMHon cuTyaumm, n
NPOEKTMPOBaTb NPOLLECChHI MO
NX yCTPaHEHMIO.

YK-1.3 Kputnyecku
OLleHMBaEeT HaleXXHOCTb
NCTOYHMKOB UH(hOPMaLLUK,
paboTaeT C NPOTUBOPEYMBON
NHOPMaLMEN 13 pa3HbIX
NCTOYHUKOB

BnageTb HaBblkaMu
KPUTMNYECKOW OLIEHKN
HaOEeXHOCTWN NCTOYHUKOB
NHpopmaLmm, paboTsl C
NPOTUBOPEYNBON
NHOoPMaLMen U3 pasHbIX
NCTOYHNKOB

3HaTb METOAUKY
KPUTMNYECKOW OLLEHKN
HaOEeXHOCTWN NCTOYHUKOB
nHhopMaumm, paboThbl C
NPOTUBOPEYNBON
NHopMaLmen N3 pasHblixX
NCTOYHUKOB

YMeTb KpUTn4eckun
OLleHMBaTb HafAEXHOCTb
NCTOYHNKOB UH(OPMaLInK,
paboTaTb C NPOTNBOPEYNBON
NH(OPMaLMen N3 pasHbIX
NCTOYHUKOB
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Marpuiia COOTBETCTBHUS OLIEHOYHBIX CPEJICTB 3aIlJIAHUPOBAHHBIM
pe3yiibTatam oOy4eHuUs

Kon u Pe3ynbraTsl 00y4eHus Or1eHOUHBIE CpeACTBa
HanMCHOBaH TeKyumﬁ KOHTPOJIb YCIICBACMOCTHU HpOMemyTqua
uc A arTecranus
HHIWKaTOpa Pazgen 1 Pazgen 2 | Paszmen 3 Pasmensr 1-3
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TIK-2.1 3HaTh METOJMKY IPOBEACHHS
IMpoBoauTts KOMILJIEKCHOT'O aHAJIH3a Pe3y/IbTaToB
KOMILJICKCHBIH 9KCIIEPHUMEHTOB M HAOIIOACHUH 110 + + + + + + + +
aHanu3 CIIEKTPY UCCIIEJOBAHHH B 001aCTH
pe3y/bTaToB TeXHOC(EepHOU 0€30NacCHOCTH
IKCIIEPHMEHTOB VYMeTp  HCHONB30BaTh  JaHHBIE U
U HaOmoneHull | XapakTepUCTHKH SIBICHHI W IIPOLIECCOB
o CIEKTPY | MIsi ~ TOCTPOSHHS ~ MAaTeMaTHYECKHX
HCCIIEJIOBAaHUI B | Mouenei, JnelaTh TEOPETUYECKHE + + + + + + + +
obnmactu BBIBOJIBL, BECTH MaTeMaTHYECKyIO
TexHOC(epHOU 00paboTky u aHAJIM3UPOBATh
0e30nacHOCTH I0JTy9aeMble Pe3yJIbTaThl
Bnagets  MeTroamMkoW — aHanmM3a IS
NIPOBEPKH BBIBOJOB M MaTEMaTHYECKHX
Mozened, ¢opMamMHm M MeTojaMu + + + + + + + +
OCYILIECTBIICHUS KOPPEKTHOI
HHTEPIIPETALNH IIOJYYCHHBIX JaHHBIX.
IK-2.2 3HaTh OCHOBHbIE COCTaBJISIOINE
Buenpsars 9KOJIOTHYECKOH NOJIUTUKU OpraHU3aluu:
Ppe3yIbTaThl 1enb (HarpuMep, OBITE Cperu
HCCIIEIOBAaHUH U | NPEANPHATHI JIUIEPOM B IKOJIOTHYECKOM
paspabotok B | pabote), 00sg3aTENbCTBA IO OXPaHEe
9KOJIOTHYECKYIO OKpY’KalOIel cpeIbl U JOCTHKEHUIO
TIOJIUTHKY YCTOHYHBOTO PasBHTHS, NepetieHb + + + + + " + "
Pa3IHYHBIX KIIIOYEBBIX LIEHHOCTel! (Hampumep,
ypoBHeit 3abora 00 okpyxaromieii cpexne, 3a60Ta o
OpraHH3aIH. 06e30IacCHOCTH TepCoHaa H T. 11.),
MOAAEPIKKA ONpeeTeHHBIX
MEXIYHAPOIHBIX SKOIOTHIECKUX
MHHULUATUB (KOHBEHIIUH, TPOTOKOJIOB U
T. IL.).
Ymers BHEPSITH Ppe3yIbTaThl
HCCIIEIOBAaHMH W pa3paboToKk B + + + + + " + "
9KOJIOTUYECKYI0 MONUTHKY Ppa3IHIHBIX
YpOBHEil OpraHH3aIUH.
Brmaners HaBBIKAMU TPaMOTHOTO
IIPeICTaBICHUS pe3yIbTaToB
MCCJIEIOBAHUS st BHEJIpEHUS B + + + + + + + +
9KOJIOTUYECKYI0 MONHUTHKY Ppa3IHIHBIX
YPOBHEH OpraHu3aIyu.
TIK-2.3 3HaTh OCHOBHbBIE METOIbI KOHTPOJIS
Kontpomuposat JIOCTOBEPHOCTH PE3yJILTATOR 3 + + + + + + + + +
b IPaBUIBHOCTH | HMCCIENOBAHUH B 00IaCTH TexHOCHEpHOU
n 6e30macHOCTH
JIOCTOBEPHOCTD YMeTh HpPOBOAUTH MEPONpPHUSATHA MO
pesyIbTaTos KOHTPOJIO JIOCTOBEPHOCTH  PE3y.IbTATOB " + " 4 4 " " " "
HCCIIEIOBAHUH B | MCCIeIOBaHUi B 006acTH TeXHOChHEepHOU
obmactu 0e30IacHOCTH
TeXHOC(EpHOH Brazgers HaBBIKaMHU othopmiIeHHs
GesomacHoCTH JIOKyMEHTalluH o KOHTPOITIO
JIOCTOBEPHOCTH pe3ynbpTaToB + + + + + + + + +
HCCIIEIOBaHUN B 00J1acTH TeXHOCHEpHOU
6e30macHOCTH
YK-1.1 3HaTh METOAUKY aHAJIN3a IPOOIEMHON
Ananuzupyer CHUTYyallMM KaK CUCTEMBI, BBIABIIAA €€ + + + + + + + + +
po6IEMHYIO COCTABJISIIOIHE U CBS3H MEXKAY HUMU
CHUTYaIHIO KaK YMeTh aHaMU3HPOBAThH MPOOIEMHYIO
CHUCTEMY, CHUTYaIIMIO KaK CUCTEMY, BBISBIISASA €€ + + + + + + + + +
BBISIBIISISL €€ COCTABIISIOIIIE U CBSI3H MEKIy HUMH.




COCTaBJIAOIINEC
1 CBA3U MEXKAY
HUMH

Braners HaBbIKamMu cOopa, aHANHM3a U
00paboTku HHGOPMALHHK O TPOOIEMHOM
CHTYallUH KaK CHCTEMBI, BBISBIIAS c€
COCTaBJIISIOIIIE U CBSI3H MEKy HUMH.

VK-1.2
Onpenensier
mpo0esbl B
urdopmanmy,
HEOOXOIUMOi
JUISL PEIeHUs
npo0eMHON
CHUTYaluH, 0
[IPOCKTHPYET
MPOLECCHI TT0 HX
YCTpaHEHHIO

3HaTh METOJMKY ONPEAEIECHUs IPOOEIOB
B HH(poOpMaIu, HeOOXOIUMON IS
peueHus npoOJIEMHON CUTYALNH, 1
MPOEKTUPOBAHHE MIPOLIECCOB M0 HX
YCTpPaHECHUIO.

YMeTs onpenensTs IpoOessl B
uHbOpMaLHU, HEOOXOIUMOM s
penreHns npoOIeMHOH CHTyaluu, 1
IIPOEKTUPOBATH MPOIIECCHI IO HX
YCTPaHCHHIO.

Brrazers HaBBIKaMU OIPEEIICHUS
1po0esoB B HH(GOpMALMK, HEOOXOAUMOI
JUISL PEILeHUs IPOOJIEMHOM CUTYalUH, U
IIPOEKTUPOBAHKE IIPOLIECCOB 110 X
YCTPaHCHHIO

YK-1.3
Kpurnuecku
OLICHHBAET
HAJI©KHOCTh
HCTOYHHKOB
urdopmanmy,
paboraer ¢
NIPOTHBOPEYHBO
i uH(pOpManuei
13 Pa3HBIX
HCTOYHHKOB

3HaTh METOAMKY KPUTHYECKON OLICHKH
Ha/ISKHOCTU UCTOYHHKOB HH(OpMaIMH,
padoThl ¢ IPOTHBOPEYUBOM
uHdopManueil U3 pa3HbIX HCTOYHUKOB

YMeTh KpHTHYECKU OLIEHUBATh
HaJIeKHOCTh HCTOYHUKOB MH(OpManuy,
paboTaTh ¢ MPOTUBOPEYHBOH
nH(pOpMAaIEeH U3 Pa3HBIX HCTOYHHKOB

Bnagers HaBbIKaMU KPUTHYECKOH
OLIEHKH HaJIeXXHOCTH UCTOYHUKOB
uH(pOpMaIMH, paboThI C
MIPOTUBOPEUMBON MHPOpMALIUEH U3
Pa3HbIX HCTOUYHUKOB

VK-1.4
PazpabatbiBaer
u
CoJlepXKaTEITbHO
apTyMEHTHPYET
CTpaTeruro
penreHns
po0IeMHON
CHUTyalllH Ha
OCHOBE
CHCTEMHOTO U
MEXIMCIUILTHHA
PHOTO MOAXO0JI0B

3HaTk 0 COCO0AX UCIIONB30BAHMS
HPOGIIEMHOM CUTYALUH [IPU PELICHUN
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3. TunoBble KOHTPOJIbHbIEC 32JaHUS WJIM HHbIE MATEPHAJIbI JAJ151 OLleHKHM 3HAHMH, yMeHMI,
HABBIKOB, XapAKTEPU3YIOLIUX 3TAaNbl (POPMHUPOBAHNS KOMIIETECHIUH
B npouecce ocsoenust OIIOII

[lepeueHr mnojuIekalMX OLIEHKE pE3yIbTaToB oOOyudeHus (mokasaTesiell MpOsIBICHUS
KOMIIETEHIIMI: BiaJleHUH, YMEHHUM, 3HAaHUI) NpU HMCIIOJIB30BaHUU IPEAyCMOTPEHHBIX paboueit
IIPOrpaMMOM TMCHUIUIMHBI OLIEHOYHBIX CPEJCTB MPEACTaBIEHBI B Ta0I. 2.

Jlomamnee 3apanue Nel

1. IIpu cropanuu TBepAOro TOIUIMBA 00Pa30BAINCH YACTHILIBI IbIMA C PACIIPEIEIIEHUEM T10
pa3zMepawm, NpeacTaBieHHbIM B Tabnuie. [loctpouts ructorpaMMy pacnpeieleHus YaCTHIL IbIMa
10 pa3Mepam.

2. B crippeBOM pe3epByape HAXOAMTCS BOAOHE(TSHAS SMYIbCHS, XapaKTePH3YIOUIascs
pacripelielieHUeM Kamellb BOJbl 10 pa3MmepaM, Hpe[cTaBiIeHHbIM B Tabinuue. Onpenenutsb
cpeaHeapuPpMeTHIeCKU TUaMeTp Karelb BOIBI.

3. Ilpu pacnbuleHUH XHUIKOCTH (OPCYHKOW 00pa3yroTcs Kallid, pachpeieieHue Io
pa3zMepam KOTOPBIX Mpe/CTaBiIeHo B Tabnuie. OnpeneanTb CpeTHEKBAIPATUYECKOE OTKIOHEHUE
pa3MepoB Kalleb OT CPEIHETO 3HAYCHHUS.

4. B ¢unbTp nocTynaeT CycneH3us ¢ pacipeesIeHUeM 0 pa3Mepam, IpeCTaBICHHbIM B
tabmuie. B mponecce GpuibTpanun 6010 otaeneHo 95% yactun ¢ pasmepom 1 mm. Iloctpouts
pacnpeeseHre 4YacTUll CyCIIEH3UH 10 pa3Mepam Hocie QUuibTpaiuH.

5. Tlopowmok ¢ pacmpefeleHHMeM YacTHUIl MO pa3MepaM, MpeiCTaBIEHHBIM B TaOJMIIE,
cMemmBaercss ¢ nopomikom ¢ pasmepom vacturl 100 mxm. [lonmaucnepcHblii TOPOIIOK
COZIEPKUT 2:10" wacrum, a MOHOJUCIIEPCHBIN — 3-10" wacrum. ITocTpouts pacnpenencHue
YaCcTHUII [10 pa3Mepam I0CjIe CMEIICHHUS.

6. DMyIbCHS XapaKTepU3yeTCsl pacupeiesieHueM Karesb 110 pa3Mepam, MpeacTaBIeHHbIM
B Tabnuie. Kakyro moiro Kameiab pasMepoM 5 MKM HEOOXOAMMO yIaduTh, YTOOBI KOJIHYECTBO
3THUX Kamellb COCTaBIIsI0 5% OT ob1ero yncia ocrapmmxcs yactull. [loctpouts pacnpeneneHue
YaCcTHUII [10 pa3Mepam Mocie pa3/esieHusl.

7. Cycnensust oobeMoM 3 M XapaKTepHU3yeTcs KOHIeHTpaIrel TBepabx gactui 107 M2,
C TedyeHMeM BpeMEHHM M3 cHCTeMbl ncnapuioch 0,5 M JMCIIEPCUOHHON cpenpl. OnpenenuTs
KOHIIEHTPALUIO CYCIIEH3HUH 110CIJIE UCTIAPEHUS.

8. [IBe cycmensun obwvemamu 10 M B 5 M cMermBaroTes. KoHuentpanusa TBepabix
4acTUL] B IIEpBOM CYCIIEH3UM paBHA 5° 10" M3, a Bo BTOpOl — 2- 107 M. Omnpenenuts
KOHIEHTPAIUIO YaCTULl B CMECH.

9. B HCIIEPCHOI CHCTEMe MMEIOTCS YaCTHIBI pasMepoM | MKM ¢ KoHIeHTpaiuei 410
M~ M YaCTHLBI pa3MepoM 3 MKM C KOHUEHTpaluein 1:10" M. Beramcints cpeaHee pacCTOsTHUE
MEX/ly YaCTUL[aMH JIUCIIEPCHON CHUCTEMBI.

10. Pacnpenenenmne KonmdecTBa TBEPABIX YACTHIl KyOW4ecKoil (oOpMBI 1O pa3mepam
npezcTasieHo B Tabmuie. [loctpouTs pacnpeseneHue MOBEPXHOCTH KOHTaKTa (a3 1Mo pazMepam
YaCTHIL.
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HcxonHble maHHbBIEC 1S 3aa4.

Howmep Pa3mep wactuir (MM), 051 KOTOPBIX OT OOIIEro YKclia paBHA

St 10% 20% 30% 25% 15%
1 0,003 0,005 0,007 0,009 0,011
2 0,001 0,002 0,003 0,004 0,005
3 0,5 1,0 1,5 2,0 2,5
4 0,2 0,4 0,6 0,8 1,0
5 0,01 0,02 0,05 0,08 0,11




6 0,003 0,005 0,007 0,009 0,011
10 0,08 0,10 0,12 0,14 0,16

JlomamHee 3aganue Ne2

1. B cucreme o6semoM 3 M npu temneparype 40 °C m armMocdepHOM [aBICHUU
HaXOJIUTCSI BO3AYX C OTHOCHUTEJIBHOW BJIAXHOCTBbIO 85%. OnpenenuTs Maccy BblIaBILE poOCh
IpU OXJIaX1eHuu Bo3ayxa 1o 5°C.

2. TIOTOK BI@XHOTO BO3TyXa ¢ pacxogoM 100 M>/d cMeIIMBAETCS C IOTOKOM CyXOro
BO3MyXa ¢ pacxoxoM 500 M>/4. BraKHBIA BO3MyX MONHOCTHIO HACHIIEH MApaMH BOABI W
conepxut 0,1% (00beMHBIX) KamenbHOW Biard. CMemeHHe MPOUCXOAUT MPO aTMOC(hepHOM
JIlaBJieHUU U nocTtossHHOM Temneparype 60°C. OnpenenuTs BIaXXHOCTh CYMMApHOT'O IOTOKa U
00BEMHYIO JIOJTIO KaleJIbHOM BJIard B HEM.

3. Ilpu ocymke rasa HpoM30LUIO M3MEHEHHE €ro TOYKH pOChl MpHU aTMOCHEpHOM
nasnenuu ¢ witoc 5°C no munyc 40°C. OnpenenuTs MacCy BIMABIICH KUIKOW BOJIBI.

4. OnpenenuTbh MaccoBOE CO/IEPKaHNUE BOJBI B BO3yXe ¢ TOUKOM pockl 2°C.

5. OtHocuTenbHas BIaXHOCTh Bo3ayxa mpu 20°C paaa 70%. Onpenenutb, 10 Kakon
TEMITepaTypPhl HEOGXOIMMO €ro OXJIAINTh, YTOOBI W3 Kaxk/a0ro | M BIIam 1 M JKHIKOCTH.

6. Bo3nyx, HachIIIEHHBIH BOJSHBIME Tapamu 1pu temiepatype 2°C, coaepkuT pocy B
xommaectse 0,3 1/M°. OnpeneanTh, IPH KAKOi TEeMIIepaType BIIara IOJHOCTBIO HCIIAPHTCS.

7. OrmpenenuTb MaccoBOE COJEpXaHHE BOJbI B BO3AyXe ¢ BiaxHocThio 80% mnpu
temneparype munyc 30°C.

8. Boma maccoii 2 Kr u meHTaH maccoil 3 Kr Haxonsatcs mpu Temmeparype 70°C u
atMochepHoM naBieHuu. OnpenenuTb Macchl ra30BOM U KUIKHUX (a3.

9. Onpenenuth KoJMYEeCTBAa M cOCTaBbl (a3 cucteMsl, coctosued uz 50% (MOJIBHBIX)
Bozbl 1 50% xmopOen3ona. Temneparypa B cucteme 92°C, naBienue — arMmochepHoe.

10. Cucrema cocrout m3 60% (maccoBwix) Bogael U 40% xiopOen3ona. JlaBneHue B
cucreMe paBHO arMmocdepHoMy. OnpenenuTb, HOpU Kakoi Temmeparype B JKUAKOH ¢asze
OCTaHEeTCS MOJIOBUHA XJIOpOeH301a.

Jomamnee 3aqanue Ne3

1. Kunkocts oo6bemom 100 11 pacnpuisiercs Ha kamy auameTpoM 1 MMm. IToBepxHOCTHOE
HAaTSDKEHUE KUIKOCTH paBHO 72 M}I}K/MZ. OnpenenuTh MUHUMAJIBHYIO paboTy, HEOOXOAUMYIO
JUISL pacTIbLIIMBAHUS.

2. B emxoctn Haxomutes 40 1 Boael m 10 1 mMacnma. B Xone sMynbrupoBaHUS JTaHHBIX
KUAKOCTEeH 0oOpa3zoBanmuch Karud Macia nuameTpoMm 10 mkm. [loBepXHOCTHOE HATsDKEHHE Ha
rpanuie "Bojma-macio" paBHo 20 M}I}ic/Mz. Onpenenutb U3MEHEHHE TTOBEPXHOCTHON PHEPTUU B
JTAHHOM ITpolLiecCe.

3. B pesynmbraTe paccioeHus MyIIbcHH 00pa3oBasioch S i1 Bojbl ¥ 30 11 HedTH. rnamerp
KareJb BOABI IO paccioeHus Obul paBeH 5 MkM. [loBepxHOCTHOE HATSKEHHE MEXAY BOJIOU U
HedThi0 paBHO 20 MJI)K/MZ. Onpenenuth U3MEHEHHE IOBEPXHOCTHOM SHEPrUM B JIAHHOM
IpoLecce.

4. Kanm Boabl pazmepoM 100 mMxm KanyJ'II/IOpOBaJ'II/I ¢ o0pa3oBaHHUEM CJIOS JKUIKOCTH.
KonmdecTBo Kamens 10 KOAryisiiuu ObIJIO paBHO 10%. IToBepXHOCTHOE HATS)KEHHUE BOABI PABHO
72 MI[)K/MZ. Tennoemkocth Boabl paBHa 4,2 kJDx/kr-K. Cumras, 4TO BCS BBIACITHBIIASCS
MIOBEPXHOCTHAs JHEPrus IMepenuia B TEIUIOBYIO, ONPENEIUTh W3MEHEHUE TEeMIEepaTypbl
JKUJIKOCTH.



5. Ily3plpp amamMeTpoM 2 cM Jomaercs ¢ oOpa30BaHMEM OJHOM KaIUuld >KHUIKOCTH.
TonmmuHa mieHku my3eips paBHa 200 HM. [loBepXHOCTHOE HaTsSKEHHE >KUAKOCTH paBHO 30
MI[)K/MZ. Ornpenenuts U3MEHEHNE TOBEPXHOCTHOM YHEPTUHU B 3TOM IIpoILIecce.

6. 13 my3blpbka quamerpoM 3 c¢M M TodmMHOM mieHku 0,5 MKM 3a cdeT mpolecca
muddy3un BBIXOAUT ra3 co ckopocteio 0,2 oM’ B MHHYTY. IlOBEpXHOCTHOE HaTsKEHUE
JKHIKOCTH paBHO 72 MJLK/M2. ONpenenTh 3aBHCHMOCTb TTOBEPXHOCTHON SHEPrHH IIy3bIpbKa OT
BPEMEHU H MTOCTPOUTH €€ rpaduk.

7. Ily3bipp quamerpoMm 1 cM u TommuHON TuieHKH 0,2 MKM NEpEeXoJuT U3 00JacTH C
nasieHueM 1,5 atm B oOmacte ¢ naBineHueM 4,3 atM. [IoBepXHOCTHOE HATSKEHHE KUAKOCTU
paBHO 65 MJlx/M2. OIpeenuTh H3MEHEHHE TOBEPXHOCTHO SHEPrHHU Iy3BIpSl.

8. lIBe xarum smynbeuu ¢ pazmepamu 10 Mkm 1 20 MKM KOaryJmpoBalid ¢ 00pa3oBaHUEM
GonbIIOH Karumd. TIOBEpPXHOCTHOE HATSKEHWE HA TPAHHMLE KUAKOCTell paBHO 20 MJLK/M.
Onpenenutb U3MEHEHHE IOBEPXHOCTHOM SHEPTUU B 3TOM IIPOLIECCE.

9. B npouecce 00beIMHEHNS IBYX OJMHAKOBBIX Kalleslb KUIAKOCTH BBIIEINIOCH 7,8-10%
JIx sHepruu. IloBepxHocTHOE HaTsKeHHE paBHO 50 MI[)K/MZ. Onpenenutb 1uaMeTp UCXOTHBIX
KaIleJb )KUJIKOCTH.

10. OmpenenuTh, C KaKOW CHIIOW CXKMMAIOTCS JBE KBAJAPATHBIC CTECKISTHHBIC TUIACTHHKH
CO CTOPOHOM 5 CM, MEXIy KOTOPBIMH HaxOOUTCs Ipociolka Boxabl TommuHod 0,1 MMm.
CMauuBaHue CUUTATh MOJHBIM.

Jlomamnee 3aganue Ned

1. 3aMKHYTBIH cocyn o0bemMoM 1 M COJICPKUT cMech ra3oB A u B ¢ oObeMHoOM gonei
komroHeHTa A 30%. HauansHoe naBiieHre B €MKOCTH paBHO 1 aTM, Temneparypa 20°C.
MoutexynspHbIe MacChl KOMIIOHEHTOB paBHBI 44 1 60 cOOTBETCTBEHHO. B €eMKOCTh TOMENIatoT
0,7 xr ancop6enra. [Iporecc ancopOiuy onuckIBaeTCs U30TepMOil JIeHrMropa ¢ mapameTpamu:
IUIsl KoMIoHeHTa - A ag = 0,7 kr/xr; b = 5-10'5;
Juts KommoHeHTa - B ag = 0,4 xr/kr; b = 6-107.
Ornpenenutsb 1aBJIEHUE B CUCTEME.
2. 3aMKHYTBIN cocysr o0beMoM 1 M COJIEPXKUT cMeCh ra3oB A u B ¢ MosibHOM fo1ei
koMmroHeHTa A 40%. HauansHoe naBiieHre B eMKOCTH paBHO 1 aTM, Temneparypa 20°C.
MounekynspHble MacChl KOMIIOHEHTOB paBHBI 44 1 60 COOTBETCTBEHHO. B eMKOCTh OMEImaroT
0,5 xr agcop6enta. [Iporecc amcopOIK OMUCHIBaeTCs U30TEpMOil JIeHrMIopa ¢ mapameTpaMu:
JUTS KOMITOHEHTa - A ag = 0,6 Kr/Kkr; b = 5-10'5;
JuIs KoMIoHeHTa - B ag = 0,3 xr/kr; b = 5.10°,
Ornpenenutsb 1aBJIEHUE B CUCTEME.
3. 3aMKHYTHIHI cocysr o0beMoM 1 M COJIEpXKUT cMech ra3oB A u B ¢ MmaccoBoli nonen
koMmrnoHeHTa A 40%. HauansHoe naBiieHre B eMKOCTH paBHO 1 aTM, Temneparypa 20°C.
MonexynsipHble MacChl KOMIOHEHTOB paBHbI 44 1 60 COOTBETCTBEHHO. B eMKOCTh moMeniator
0,6 xr agcop6enTa. [Iporecc agcopOIuu onuckHIBaeTCs U30TepMoii JIeHrMiopa ¢ mapaMeTpamu:
JUIst KOMIoHeHTa - A ag = 0,7 kr/kr; b = 9-10'5;
JuIs KoMmoHeHTa - B ag = 0,4 xr/kr; b = 7.10°,
OrnpenennuTts 1aBJIEHUE B CUCTEME.
4. 3aMKHYTBIH COCYJ] ¢ HaualbHBIM 00BeMOM 1 M COJIEpKUT cMech razoB A u B ¢
o6bemHoM nonel komrmoneHTa A 30%. HauansHoe naBiieHHe B €MKOCTH paBHO 1 aTm,
temriepatypa 20°C. MonekysipHble MacChl KOMIOHEHTOB paBHbI 44 1 60 cooTBeTCTBEHHO. B
eMkocTh nomeniarot 0,7 kr agcopOenTta. [Iporecc ancopOIiuy onMChIBaeTCS U30TEPMOM
JlenrMropa ¢ napameTrpamu:
JUIS KOMITOHEHTa - A ag = 0,7 kr/kr; b = 5-10’5;



IUIst KOMIoHeHTa - B ag = 0,4 xr/kr; b = 6-107°.
Onpenenutb 06beM rasa 1nocie aacopOLuu.
S. 3aMKHYTBIH COCY/] ¢ Ha4ualbHBIM 00BeMOM | M COJIEPKUT CMECh Ta30B A U B ¢ MoJIbHOU
noiieit komnonenta A 40%. HauanbHoe gaBieHue B eMKOCTH paBHO 1 aTt™m, Temneparypa 20°C.
MonekynsgpHbie MacChl KOMITIOHEHTOB paBHbI 44 11 60 cooTBETCTBEHHO. B eMKOCTh OMENaoT
0,5 xr agcop6enTa. [Iporecc agcopOium onuckiBaeTcst U30TepMoit JIeHrmiopa ¢ mapamerpamu:
JUIS KOMIIOHEHTaA - A ap = 0,6 Kr/kr; b = 5-10‘5;
IUIst KOMIoHeHTa - B ag = 0,3 xr/kr; b = 9-10°.
Onpenenuts 00bEM ra3za 1mocie agcoponuu.
6. 3aMKHYTBIN COCY/] C HaYaIbHBIM 00BeMOM | M® COIePIKHT CMech ra3oB A u B ¢
MaccoBoli gosieit komrnoHeHTa A 40%. HauanbHoe naBieHHe B eMKOCTH paBHO 1 aTm,
temriepatypa 20°C. MonekysipHble MacChl KOMIOHEHTOB paBHbI 44 1 60 cooTBeTCTBEHHO. B
eMKocTh momeniaroT 0,7 kr agcopOenTa. [Iporecc ajgcopOIIMy ONMUCHIBACTCSI H30TEPMON
JlenrMropa c mapameTpamu:
JUIst KOMIIoHeHTa - A ag = 0,7 kr/xr; b = 5.10;
IUIst KOMIoHeHTa - B ag = 0,4 xr/kr; b = 6-107°.
Onpenenutb 00bEM rasza 1nocie aJcopouuu.
7. 3aMKHyTHIT cocy 06bemoM 0,5 M° coziepKuT cMech ra30B A 1 B ¢ 0GbeMHOi 1o1eii
koMrnoHeHTa A 30%. HauansHoe naBiieHre B eMKOCTH paBHO 1 aTM, Temneparypa 20°C.
MonexyinsipHble MacChl KOMIOHEHTOB paBHbI 44 1 60 cOOTBETCTBEHHO. B eMKOCTh omeniaroT
0,7 xr ancop6enra. [Iponecc agcopOuuu onuceiBaeTcs n30TepMoit JIeHrMropa ¢ napaMmerpamu:
JUIst KoMIoHenTa - A ag = 0,7 kr/kr; b = 1-10'5;
IUIsl KOMIIOHeHTa - B ag = 0,4 xr/kr; b = 6-107°.
Onpenenutb paBHOBECHBIN MOJIBHBINA COCTaB rasa.
8. 3aMKHYTbIH cocyn oobemoM 0,6 M COJIEpKUT cMech T'a30B A u B ¢ o6beMHoOM nonei
komroneHnTa A 20%. HauansHoe naBiieHre B €MKOCTH paBHO 1 aTMm, Temneparypa 20°C.
MonexynsipHble MacChl KOMIOHEHTOB paBHbl 44 1 60 cOOTBETCTBEHHO. B eMKOCTh omMeniaoT
0,6 xr ancop6enra. [Iponecc agcopbuuu onuckiBaeTcss H30TepMoit JIeHrMropa ¢ napaMmerpamu:
JUIst KoMIoHeHTa - A ag = 0,6 kr/kr; b = 3-10'5;
JuIs KoMmoHeHTa - B ag = 0,3 xr/kr; b = 6-107.
Onpenenutsh paBHOBECHBIN MOJIBHBINA COCTaB aJIcOpOMPOBAHHOMN (ha3bl.
9. 3aMKHYTBIH cocyn oobemom 0,7 M COJIEPKUT CMeCh razoB A u B ¢ MaccoBoii nosneit
komroneHnTa A 30%. HauansHoe naBiieHre B €MKOCTH paBHO 1 aT™, Temneparypa 20°C.
MounekynsipHble MacChl KOMIIOHEHTOB paBHBI 44 1 60 COOTBETCTBEHHO. B eMKOCTh mOMeImaroT
0,7 xr ancop6enTa. [Iporece agcopbumm onuceiBaeTcst U30TepMoii JIeHrMIopa ¢ napameTpamu:
JUTS KOMITOHEHTa - A ag = 0,6 Kr/Kkr; b = 5-10'5;
JuTs KommoHeHTa - B ag = 0,5 xr/kr; b = 7107,
Onpenenutb paBHOBECHBII 0OBEMHBIN COCTAB rasa.
10. 3amMKHYTHIN cocya oobemom 0,8 M COJIEPKUT CMECh Ta30B A u B ¢ MosbHOM foI1ei
koMmrnoHeHTa A 20%. HauanbHoe naBieHne B eMKOCTH paBHO 1 aTtMm, Temneparypa 20°C.
MounekynspHble MacChl KOMIIOHEHTOB paBHBI 44 1 60 COOTBETCTBEHHO. B €eMKOCTh OMEIaroT
0,6 xr ancop6enta. [Iporecc agcopbumn onuceiBaeTcst U30TepMoii JIeHrMIopa ¢ napameTpamu:
JUIS KOMITOHEHTa - A ap = 0,6 Kr/kr; b = 5-10'5;
JUIs KoMIoHeHTa - B ag = 0,3 xr/kr; b = 6-10™.
OnpenenutTh paBHOBECHBIN MacCOBEIM COCTaB aIcCOPOUPOBAHHOM (a3bl.

Jlomaiunee 3aganue NeS

1. Cycnensusi ¢ pacrpeneiaeHHeM YacTHI] MO pa3MepaM, Mpe/CTaBICHHbBIM B TaOIuIlE,
MOCTYIAeT B OTCTOMHUK. BbICOTa YPOBHS KUJIKOCTU B OTCTOMHUKE paBHA 3 M. CBOMCTBA YacCTHIL



U KMJIKOCTU TIpeACcTaBieHbl B Tabmuie. [locTpouTh rpaguk 3aBUCHMOCTH MAacCChl OCaXKICHHBIX
TBEPJBIX YACTHUL] OT BPEMEHH.

2. IlpoucxomauT mpouecc CEeIUMEHTAlMH TBEPIBIX YaCTUI[ B JKUAKOCTH. ['padux
3aBUCUMOCTH MAacChl OCQ)KJIEHHBIX YacTHI] OT BPEMEHHM IpPEJCTaBIEH Ha pUCYHKe. Bricora
YpOBHSI XHAKOCTH paBHa | M. CBOMCTBa 4YacTHIl M KHIKOCTH TIPEACTABICHBI B TaOJHIIE.
[TocTpouTs pacnpeneneHrue KOJIUYecTBa YaCTHUll 10 pa3Mepam.

3. JlucnepcHas cucrema ¢ pacrnpeie]eHHeM YacTHIl 0 pa3Mepam, MPEICTaBICHHBIM B
Tabluie, HAXOAUTCA B OTCTOMHHMKE. BpIcOTa YpOBHSI >KMIKOCTH B OTCTOMHHKE paBHa 3 M.
CBolicTBa 4acTUIl W KHJIKOCTU HpeAcTaBieHbl B Tabnuue. OnpeneiauTb BpeMs, 3a KOTOpPOE
ocsinyT 98% OT 0011el Macchl YacTHIL.

4. CycrnieH3usl ¢ pacHpe/esieHHeM 4YacTUll [0 pa3Mepam, MPEICTaBICHHbIM B TaOJHIIE,
HaxOJIUTCA B EMKOCTU. B HayaJlbHbIE MOMEHT BPEMEHH YaCTULIbI PABHOMEPHO PaCIpeeIeHbl 110
00beMy KMJIKOCTH. BbicoTa ypoBHS JKHJIKOCTH B OTCTOWHMKE paBHa 3 M. CBOMCTBa yacTull U
KUJKOCTHU TpeacTaBieHbl B Tabnuie. [locTpouts rpaduk 3aBUCMMOCTH KOHIEHTPAIIMU YaCTHUIL
OT BBICOTHI Y€pE3 5 4acoB IOCIIE Hauana OCaXKICHUSI.

5. JlucriepcHasi cucTemMa ¢ pacrpefelieHHeM YacTHIl [0 pa3Mepam, MpeICTaBICHHBIM B
Tabynle, HAXOAUTCA B OTCTOWHMKE. BbicOTa YpOBHSI JKUIKOCTH B OTCTOMHHMKE paBHA 2 M.
CBolicTBa 4acTUIl U KUIKOCTH MpeACTaBleHbl B Tabmuie. OnpenenuTs, Kakas A0dsS OT oOmei
Macchl yacTull ocsiziet uepes 10 u.

6. Yactuusl ¢ guamerpom 0,2 MKM HaXoJsaTcsl B KHIKOCTH ¢ Temmeparypor 70°C.
CBolicTBa YacTHUI] U >KUJIKOCTH IpejacTaBieHbl B Tabnuue. Iloctpouts rpadux 3aBUCMMOCTH
KOHILIEHTPAllUX YaCTHI] OT BBICOTBHI.

7. B Boze o6semoMm 10 M° BBIcOTOI YPOBHS KUJAKOCTH 2 M HAXOAATCSA KaIuld HEPTH C
pacripesielieHueM o pasMepam, MpeJCcTaBIeHHbIM B Tabmuile, obmel maccoit 1,5 xr. CBoiicTBa
Karelyb 1 KUIKOCTH MPEACTaBICHBI B Tabnuiie. OnpeaenuTh CPEeAHIO KOHIICHTPALUIO (B MI/)
YIJIEBOIOPOAOB B BOZE MOCIIE 5 4acOB IOCJIE Ha4yalla PaCcCIOEHUS.

8. KpuBas cemuMeHTanuu, TIOJydeHHAs TPH OCAXICHUH JUCIIEPCHOH CHCTEMBI C
BBICOTOM JKHUJAKOCTH 1 M, mpeacraBieHa Ha pucyHke. CBONCTBa 4YacTULl U KUIKOCTHU
npejcTaBieHbl B Tadnuie. [loctpouts pacnpesenenue KoJIMYecTBa YacTHIL 110 pa3Mepam.

9. Yactuuel ¢ guamerpom 0,2 MKM HaXOJsaTCsl B JKHIKOCTH c Temmeparypord 60°C.
CpoiicTBa duacTMIl M JKMIKOCTU TpejAcTaBieHbl B Tabmuue. OIpenenuTs CpeaHIo
KOHIEHTPAIUIO YaCTHUIl B )KUJIKOCTH.

10. ducnepcHas cucreMa C paclpesieleHUeM YacTHIl 10 pa3MepaM, MpeACTaBICHHBIM B
Tabyuie, HaAXOAUTCA B OTCTOWHMKe. BbIcOTa YpOBHSI JKUIKOCTH B OTCTOMHHMKE paBHA 2 M.
CBoiicTBa yacTUIl U KUAKOCTH TpeAcTaBieHbl B Tabiuue. OnpeaenuTs BpeMs, 4epe3 KOTopoe
98% oT 0011e# MaCChI YaCTHUIl OKAXKYTCS Y JHA B ci10€ TomuHOoM 0,2 M.

Pacnipenenenus 4acTuil mo pasmepam

Pa3Mep JacTul MKM, MaCCoBas J0JIs1 KOTOPBIX paBHA

Homep 3ampaun

30% 50% 20%
1 20 40 60
3 50 100 150
4 8 10 12
5 7 11 15
7 16 18 20
10 15 30 45

CBoIicTBa YaCcTHI] U JKUIKOCTHA

Howmep 3apaun IInoTHOCTE YacTHil, II10THOCTB KUAKOCTH, | BSA3KOCTb KUJIKOCTH,




Kr/M> KT/M mlla-c
1 2000 1000 1
2 1900 850 3
3 2000 1000 1
4 2000 1000 1
5 2200 850 3
6 2200 800 5
7 2200 800 3
8 2150 820 2
9 2500 870 4
10 2000 900 7
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Pucynox 1 — KpuBas cenumenranuu Pucynok 2 — Kpusas cenumenTanuu
JUIS 3a1a4u 2. IUTS 3a1a4u 8.
KonTposibHbIe BOonpockl K 1adopaTropHoi padore Nel
1. Yro Takoe MyTHOCTb IUCIIEPCHON CHCTEMBI?
2. Kakumu ¢pakTopamu onpenensercsi BeTMINHA MyTHOCTH TUCTIEPCHOM CHCTEMBI?
3. OO®BscHUTE MPUHIUI paboTHI Hedemomerpa?
4. B ueM 3akiroyaeTcst pa3HuIla MeXIy HeeroMeTpoM u TypOuIuMeTpom?
5. Uto Takoe paccesHHBIA TUCTIEPCHOM CUCTEMOW CBET?
6. Kakumu pakTopamu onpenensercsi HHTEHCHBHOCTD PACCEsTHHOTO cBeTa?
7. B d4em 3aKir0o4aeTcst mporecc yiabTPa3ByKOBOTO IMYIbIUPOBAHMS?
8. B deM 3axirodaeTcst CynHOCTh METO/Ia HAMMEHBIITUX KBaJIPaTOB?
KoHTpoJibHbIe BOPOCHI K J1a00paTopHOii padore Ne2
1. Yro Takoe ABOMHOM 3JIEKTPUUECKUN CI0N?
2. Urto Takoe MPOTEKTOPHAS 3aIluTa 000pyI0BaHUS OT KOPPO3UU?
3. Kakoii meTami BeIOMpaeTcs B Ka4ecTBe MpoTeKTopa?
4. Kak u3MeHsieTcsi 3HaueHue MOTeHIMasa o Mepe yJaajaeHus: OT MpoTeKTopa?

Hepeqenb BOIIPOCOB 1JIfl MOATOTOBKHU K 3a4Y€Ty




1. 'oMoreHHbIe, reTepOreHHbIE U TUCIIEPCHBIE CUCTEMBIL.

2. ®opma u pa3Mepbl YaCTHI] AUCTIEPCHOM (ha3bl.

3. Pacnipenenenus yactuil no pazmMepam.

4. TI1OTHOCTH TUCTIEPCHBIX CUCTEM.

5. TeniaoeMKOCTh AUCHEPCHBIX CUCTEM.

6. IloBepxHOCTHAS SHEPTHS.

7. CMauMBaHUE U PACTEKaHUE.

8. Anres3us U KOre3us.

9. KanmuwyuissipHoe JaBJieHUE.

10. MexaHu3M acOpOIIMOHHBIX MTPOIECCOB.

11. Mogens MOHOMOIIEKYISIpHOI ancopouuu Jlanrmiopa.

12. Monens nonumonekyssipHoit ancopounun bpynayspa-Ommera-Tennepa.
13. IToBepXHOCTHO-aKTUBHbBIE U TOBEPXHOCTHO-MHAKTUBHbBIE BELIECTBA.

14. MexaHnu3Mbl 00pa30BaHus ABOMHOIO JIEKTPUUECKOIO CJI0S B AUCIIEPCHBIX CHCTEMAX.
15. YpaBuenue Ilyaccona-bonbpumana.

16. YpaBuenus ®Ouka.

17. MexaHu3M MPOILIECCOB CEIUMEHTALINH.

18. CenumentannoHHO-11hHy3MOHHOE PaBHOBECHE.

19. MexaHu3M OCMOTHYECKUX MPOLIECCOB.

20. DIeKTPOKMHETHYECKUH TTOTCHITHAIL.



4. MeToauveckne MaTepHaJIbl, ONpeesiolue Npouea1ypbl OlleHUBAHUS
3HAHUI, YMEHHM i, HABBIKOB,XaPAKTEPU3YIOIIMX ITaNblGOPMUPOBAHNS KOMITETEHIM.
Onucanue mMKaJa O eHUBAHUS

VYuebHast aucuuruinHa (GOPMHUPYET KOMIIETCHIIMM B COOTBETCTBHH C Tabi. 2, mpouemypa
OLICHMBAHUS MIPECTaBIICHA B Ta0J. 3 U pean3yeTCAnOoITaIHO:

1-it 3Tan mpoueaypbl OUEHMBAHMSA: OICHUBAHHE YPOBHS JOCTIDKEHHS KaKIOTO M3
3aIUIaHUPOBAHHBIX PE3YyJIbTaTOB OOYyUeHHsS — ICCKPHIITOPOB (3HAHWM, YMEHH, BIIAJICHUI) B
COOTBETCTBUH CO IIKaJTaMU M KPUTEPUSMH, YCTaHOBIICHHBIMH KapTamu kommereHimii OITOIT
(ITpunoxxenune 1 OIIOII). DxcnepTHON OLEHKE IpenojgaBaTess MOJUIEKUT CPOPMUPOBAHHOCTh
OTIENBHBIX JECKPUITOPOB, ISl OLIEHUBAHHMA KOTOPBIX NpEAHA3HAuUeHa JaHHas OLEHOYHAS
npoueaypa TEKYIIEro KOHTPOJIS U TPOMEXKYTOYHOH aTTecTallid COTJIACHO —MaTpuIle
COOTBETCTBUS OLIEHOYHBIX CPEJICTB pe3yibTaTaM 00yueHus (Tabdiu.2).

2-it ITan mpoueaAypbl OIeHWBAHMS: UHTETPAJbHAS OLIEHKA JOCTIKEHHS O0yYarolnIiMCs
3aIJIAaHUPOBAHHBIX PE3YJIBTATOB O0YUYEHHS TI0 UTOTAM OTJIENBHBIX BHJIOB TEKYIIETO KOHTPOJIS U
POMEXKYTOUYHOHATTECTAIHH.

Tabnuya 3
XapakTepucTHKA NPOLEeAYPbI NPOMEKYTOYHON ATTECTALUM MOAMCHUILIIMHE
Buapt Cnoco0 yuera
No [eproan4HOCTD N A Y
HaunmeHnoBaHneoneHOY Mertonsl BBICTABJISIEMbIX WHIIIBHYaJIbHBIX
1. Croco0 MpoBeACHUS o
HOTOCpECTBA OLICHUBAaHUS OIIEHOK JTOCTH)KEHHUI
. HPOLETyPHI OIICHUBAHHS
00yJaronuxcs
YcTHbIl onpoc
CucremaTnyecku Ha
(cobecenoBanue) Ha . 3ayet/ Kypnan yuera
1 MPaKTHYECKUX DKCHIepTHBIH
MPaKTHYECKUX He3ayer yCIIEBaEMOCTH
3aHSATHUIX/YCTHO
3aHATHUAIX
3a4éTHasi BEJOMOCTb,
5 [IpomesxyTouHast OpnuH pa3 B SKCHEDTHAL 3ayet/ 3a4eTHBIC KHIKKU U
aTTecTalus - 3a4ET ceMecTp/MTUCbMEHHO p He3ayeT yueOHbIe KapTOUKH,
nopTdonno

Ixkana u npouenypa oueHUBaHUSA ¢(POPMHPOBAHHOCTH KOMIIETECHIMI

Ha srane nmpomexyTo4HOM aTTecTallMi HUCIOJIb3YEeTCSl CUCTEMAa OIEHKH YCIIEBA€MOCTU
00ydJaronuxcsi, KOTopas IMO3BOJISET MPETOoIaBaTeNli0 OIEHUTh YPOBEHb OCBOCHHUS Marepuasa
oOydaromumucsi. Kputepun oreHuBaHUuS CHOPMUPOBAHHOCTH IUIAHUPYEMBIX PE3yJIbTaTOB
00ydeHus (IeCKpUnTOpOB) MpeacTaBieHbl B kapTe kommerenuun OITOIT.

JlaboparopHble pabOThI, MPAKTHUUYECKUE 3aHATHUS, MPAKTUKA OICHUBAIOTCS: «3adeTy,
«HEe3aueT.

HIxaJjia oneHUBAHUA

«3ader» — BBICTABISIETCS, €CIH CPOPMUPOBAHHOCTH 3aSBICHHBIX JICCKPUIITOPOB
komreTeHImii Ha 50% u Oonee OIEHMBACTCS HE HIKE «YJOBICTBOPUTEIHHO» TMPH YCIOBUU
OTCYTCTBHSI KPHUTEpPUS «HEYJOBJICTBOPUTEIHHO». BBICTaBIseTCsA, KOrma OOyJaroIIuiics
MOKA3bIBAET XOPOIINE 3HAHUS M3YYEHHOT0 Y4eOHOro Marepualia; caMOCTOSATENbHO, JOTUYHO U
MOCNIE0OBATENbHO M3JaraeT, W HMHTEPIPETUPYET MaTepHalibl y4eOHOro Kypca; MOJHOCTHIO
PaCKpBIBAET CMBICH MPEIIaraéMoro BOMPOCA; BJIAJIEET OCHOBHBIMH TEPMHUHAMHU U MOHATUSIMHU
M3Y4YEHHOT'0 Kypca; MOKa3bIBa€T yMEHUE

«He3auer» — BbICTaBIsICTCS, €CIU C(HOPMUPOBAHHOCTH 3asBICHHBIX JIECKPUIITOPOB
koMmrieTeHui Menee uem 50% (B cooTBeTcTBUM ¢ KapTamu komrereHnuii OITOIT) onennBaeTcs
KPUTEPUSMH «YyJIOBJIETBOPUTEIIBHOY», «XOpPOIIO» U «OTIUYHO». MPH OTBETE OOYy4YarolIerocs
BBISIBWINCH CYIECTBEHHbIE TMPOOETbl B 3HAHUSAX OCHOBHBIX TOJOXKEHUH (PakTHUECKOro
Marepuana, HEYMEHHE C TOMOIIbI0 TMpenojaBareiis MOJYyYUTh MPABWIBHOE pELICHUE
KOHKPETHOW MPaKTHUUECKOW 3a7a9d U3 YKCIIa MPETyCMOTPEHHBIX paboyeil mporpaMMoi yaeOHOH




JUCIUIIIINHEL.

OTBeTH M peleHus, 0O0yJaroImUXCsl OLEHUBAIOTCA MO CIEAYIOIMM OOIINM KPUTEPHSIM:
pacrio3HaBaHHE MpoOJeM; ONpeAeleHHe 3HAauYMMOM uWH(opMmanuu; aHamu3 Mpodiewm;
apryMEHTHPOBAaHHOCTb; HCIIOJIb30BAaHHE CTPATETHI; TBOPUECKHH MOAXOJ; BBIBOJABI, 0O0IIas
IPaMOTHOCTb.

CooTBeTCTBHE KpUTEPUEB OLICHUBAHUS CHOPMHPOBAHHOCTH IUIAHUPYEMBIX PE3yJIbTaTOB
00y4deHus (AECKpUIITOPOB) CUCTEMAM OLIEHOK IPEJCTaBIECHO B Ta01. 4

Tabnuya 4
HNHTerpajbHas OLeHKA
Kputepun TpaguuuoHHas olleHKA
2ul Hesauer
54,3 3auer

OOGyuaromuecst 00s13aHbI CIaBaTh BCE 3aJaHUsl B CPOKH, YCTAaHOBJICHHBIE MPETOaBaTEIeM.
lpunoscenue 4

MeToauuecKkue YKazanusd 1Jist 06yqaloumxca 0 OCBOCHHIO JTUCHMIIJIMHBI
«H()BerHOCTHLIe SIBJICHUA U JUCIIEPCHBIC CUCTEMbI»

MeToanuecKkue PEKOMEHIAIUHA 110 MPOBEACHUIO JIEKINTHOHHBIX 3aHSATHH

Jlexuwst mpeAcTaBisieT COO0H CHCTEMaTHYECKOE YCTHOE M3IIOKEHHE ydeOHOro MaTrepuaa.
C yuderoM meneil 1 Mecrta B y4eOHOM IpOLECCEe PA3IUYAIOT JEKIMU BBOJHBIC, YCTAHOBOUHBIE,
TEKyIre, 0030pHBIC W 3aKIIOUUTENbHBIC. B 3aBUCUMOCTH OT crioco0a MpOBENEHHS BBIIEISIOT
JeKIUH:

MH(OPMALIMOHHbIE;

poOJIEMHBIE;

BU3YaJIbHBIC;

OuHapHBIC (JISKIHSI-TUAIOT);

JIEKIIUHU-TIPOBOKAIINH;

JEKIUU-KOH(pEPEHIINH;

JEKIUU-KOHCYIbTAIIUN;

JIEKIIUU-0eCce b,

JIEKIHSI C IBPUCTHUECKUMH DIIEMEHTAMHU;

JIEKIHS C DIIEMEHTaMHU 00paTHOH CBSI3H;

JIEKIHSI C PEIICHUEM MPON3BOACTBEHHBIX U KOHCTPYKTHUBHBIX 33]1a4;
JIEKIIHSI C DIIEMEHTAMH CaMOCTOSTEbHOM pabOTHI CTYICHTOB;
JIEKIHS ¢ PEIICHNEM KOHKPETHBIX CHUTYaIlui;

JIEKIHS ¢ KOJIJIEKTUBHBIM UCCIIEIOBAaHUEM;

JIEKIUH CHEIKYPCOB.

[TIpu npenonaBanuu AUCUMIUIMHBL «[IpoeKTHpOBaHME W AKCIUTyaTallsi 000pYIOBaHHS
OUMCTKHA Ta30BbIX BBIOPOCOB» MPHUMEHSETCA UHGDOPMAYUOHHBIL  CTIOCOO  MPOBENEHUS
JCKIIMOHHBIX 3aHATHH, T.e. C HCIOJb30BAaHUEM OOBSCHUTEIbHO-MIUTIOCTPATUBHOTO METOAA
U3JI0KEHUSI.

[lepen HauanmoMm JeKIMH A0 OOYYAIOUIMXCS JOBOAMTCS OCHOBHBIE JINTEpATypHBIE
HUCTOYHUKH, COOOIIaeTcsl TeMa JeKIUU U IOCJIeN0BaTeIbHOCTh BOIPOCOB, IMOJIEKAIINX
paccmotpenuto. IIpu sTOM oOOpamaercss BHUMaHHWE Ha JIOTHKY IOCTPOEHHSI BOIIPOCOB, HX
bopMynUpPOBKY M B3aUMOCBs3b. [Ipyn OOBSICHEHHH pPa3NUYHBIX BOMPOCOB OOJBIIOE 3HAUYECHUE



UMeeT WUTIOCTPAIIMOHHBIM MaTepuan (PUCYHKH, TpaduKu, JUarpaMMmbl), Uil TpPEACTaBICHUS
KOTOPOTO MCIIONb3YeTCs AEMOHCTPALlMOHHAs TEXHUKA WIN pa3daTOYHbIN MaTepHuall.

Jlexyuu-becedvl TIPEANIONATAIOT TUAIOT C ayJUTOpPHEH. DTo Hamboliee MPOCTO Crocod
WHAUBUAYAILHOTO OOIICHHs, TOCTPOCHHBIA HA HETIOCPEICTBEHHOM KOHTAaKTe IMpernojaBaTels 1
CTYZCHTA, KOTOPBIN MO3BOJISIET MPHUBIIEKATh K JIBYXCTOPOHHEMY OOMEHY MHEHHMSMH 110 Hanboiee
BaXHBIM BOIIPOCAM TE€MBbI 3aHATHUS, MEHSATh TEMIT U3JI0)KEHUS C YU€TOM OCOOCHHOCTH ayIUTOPHUHU.
B Hauasne nexnuu ¥ 1o X0y €€ MPeroaaBaTeib 330aeT CIIYIIaTeNsIM BOIIPOCH HE JUISI KOHTPOJIS
YCBOGHUSA 3HAHHWM, a I BBIICHEHHS YPOBHS OCBEJOMIICHHOCTH II0 paccMaTpUBaeMOi
npobaeme. Borpocsl MOTYT OBITh 3JI€EMEHTAPHBIMU: JIJIS TOTO, YTOOBI COCPEIOTOUNTH BHUMAHUE,
KaKk Ha OTAENBHBIX HIOAHCAX TEMBbI, TaKk W Ha mpodiemax. [IpogymbiBas OTBET, CTYIEHTHI
MOJTy9at0T BO3MOXKHOCTh CAMOCTOSITEIIHHO MPUHTH K BBIBOJIAM M 000OIICHUSAM, KOTOPHIE XOYET
COOOIUTH MpEenoaBaTelib B Ka4eCTBE HOBBIX 3HaHWU. HeoOXxoaumo crneauTh, 4TOOBI BOIPOCHI
HE OCTaBaJMCh O€3 OTBETA, HHAYE JICKIHsI OyJIeT HOCUTh PUTOPHUECKHI XapaKTep.

Hpyroii wucnonp3yemblii crmoco0 MPOBEAEHUS JEKIUOHHBIX 3aHATHH - Jekyus ¢
anemenmamu obpamuol céa3u. B naHHOM ciydae MOJpa3yMeBaeTCsi M3JIOKEHHE Y4eOHOTro
MaTepuaia U UCIOJIb30BaHUE 3HAHUM 110 CMEKHBIM MpeAMeTaM (MEXIPEAMETHBIE CBSI31) WU T10
U3Y4YEHHOMY paHee ydyeOHOMy Marepuainy. OOpaTHasi CBsI3b YCTaHABJIMBAETCS IOCPEICTBOM
OTBETOB CTYJIEHTOB Ha BONPOCHI MpernojaBareis IO XOAy JieKuuu. YUToObl oOIpenenuTh
OCBEJIOMJICHHOCTb CTYACHTOB TI0 M3JIaraeéMoii mpoodiieme, B Havajie KaKoro-iIm0o pasjesna JeKIHH
3aJal0TCsl He0OXO0AUMBIE BONPOCHL. Eciu cTyIeHThI NpaBMIIBHO OTBEYAIOT HA BBOJHBIN BOIPOC,
IpEenoIaBaTeslb MOXKET OrPAaHUYUTHCS KPATKUM TE3MCOM WM BBIBOAOM U TEPEHTH K
cienyronieMy Bompocy. Ecnu ke OTBEThl HE YIOBJIETBOPSIIOT YPOBHIO JKeNaeMbIX 3HAHMIA,
Iperno/iaBaTeb caM HM3JIaraeT MoApPOOHBIN OTBET, M B KOHIIE OOBSICHEHHS CHOBA 33/1a€T BOIPOC,
olpeieNssl CTeNeHb YCBOCHUs yueOHOro MaTepuaia.

B xoJ1e TEKIMOHHOTO 3aHATH O0YYarOIIUIICS COCTABISIET KOHCIIEKT, B KOTOPOM KpaTKO,
CXEMaTHYHO, IOCIEeNI0BaTeIbHO (PUKCUPYET OCHOBHBIEC IOJIOXKEHUS, BBIBOJBI, (OPMYIUPOBKH,
00001IeHNST; TTOMEYaeT BayKHBIC MBICIH, BBIICTISATH KIIFOUEBBIE CJIOBA, TEPMHUHBI.

KoHcnekT ka0l JeKIMH J0JDKEH MPOYUTHIBATHCA C MPOBEPKOIl TEPMUHOB, MOHATUH C
MIOMOIIBIO PHIUKIIONIEANH, CIIOBAPEH, CIIPABOUYHUKOB C BBHIMMCHIBAHUEM TOJIKOBAHHWH B TETPA/b.
Heo6xoauMo 0003HAaYMTH BOMPOCHI, TEPMUHBI, MaTe€puaji, KOTOPBIA BbI3bIBAECT TPYTHOCTH,
MIOMETHUTh W TOTBITATHECS HANTH OTBET B pEKOMEHIyeMoi uTeparype. Eciu caMocTosITeTbHO He
ylaercs pa3o0paThCsi B MaTepuaine, He0OXOAMMO c(opMymupoBaThb BONPOC U 3371aTh
NPETo/IaBaTeN0 Ha KOHCYJIBTAINH, Ha TPAKTHYECKOM 3aHSITHH.

MeToanyecKue PEKOMEHAAIUH 110 MPOBECACHUIO MPAKTUICCKHUX 3aHSATHH

[TpakTdeckoe 3aHaTue — (opma opraHuzanud OOYyYEHHs, KOTOpas HampaBlieHa Ha
q)OpMI/IpOBaHI/Ie MPAKTUYCCKUX YMCHI/II\/'I W HABBIKOB U ABJIACTCA CBA3SYIOIIUM 3BCHOM MCEXKAY
CaMOCTOSITENIbHBIM ~ TEOPETUYECKUM  OCBOCHHEM CTyJE€HTAaMU Y4eOHON [UCHUIUIMHBI U
IMPUMCHCHUEM €€ MOJOXKEHUH Ha IIpaKTUKE.

[TpakTHdeckue 3aHATUS MPOBOISATCS B IENSAX: BBIPAOOTKH MPAKTUYECKUX YMEHUH H
HpI/I06peTeHI/I$I HaBBIKOB B PCHICHUHN 3aJa4, BBIIIOJIHCHUH SaHaHI/II\/’I, IIPONU3BOJCTBE pPacyCTOB,
pa3paboTke u OPOPMIICHUU JTOKYMEHTOB. | TaBHBIM MX COJEP)KAHUEM SIBIIICTCS MPAKTHUUYECKAs
pabota kaxmgoro crynaeHTta. I[loAroToBka CTYIEHTOB K MPAKTHYECKOMY 3aHITHIO MU €ro
BBINOJIHEHHE, OCYIIECTBIISIETCS HA OCHOBE 3a[aHusl, KOTOpPOE pa3pabaThIBaeTCs MperoiaBaTeseM
U IOBOAUTCA 710 00ydaroluxcs rnepe MpoBeIeHUEM U B Hayase 3aHATHS.

HpaKTI/I‘IeCKI/Ie 3aHATUA COCTABJIAIOT 3HAYUTCIBHYKO 4YaCTb BCCTO OG’bCMa AYJAUTOPHBIX
3aHATUA M UWMEIOT BaXKHEWIllee 3HaueHWEe [UIsi YCBOGHMS MPOrPaMMHOTO Marepuana.
Brinonasaemeie 3aIaHUA MOTYT IOAPA3ACIIATLECA Ha HCCKOJIBKO T'PYIIIL:

® WUIIOCTpalMe TEOPETUYECKOT0 MaTepraia U HOCAT BOCIPOU3BOASIIMI xapakTtep. OHU
BBISIBJISIFOT KA4€CTBO MTOHUMAHUS CTYJAEHTaAMH TEOPUU;



e 00pasubl 3a7ay W TMPHUMEPOB, Pa300paHHBIX B aynuTopud. s caMocCTOSTETHHOTO
BBITMIOJTHEHUS TPEOyeTCsl, YTOOBI CTYIEHT OBJIa/Ie] MOKa3aHHBIMU METOIaMHU PELICHHUS;

® BUJ 33JaHUll, COJEepKaIINUN 3JIeMEeHThI TBopUyecTBa. OJIHU U3 HUX TPEOYIOT OT CTyAEHTa
npeoOpa3oBaHnil, PEKOHCTPYKITUH, 00001IeHni. st WX BBIIOJHEHUS HEOOXOAUMO MPUBIICKATH
paHee MPUOOPETEHHBINH OMBIT, YCTAHABIMBATH BHYTPUIIPEIMETHBIE U MEKIIPEIMETHBIC CBS3U.
Pemenne apyrux TpeOyeT MOMONTHUTENBHBIX 3HAHWMA, KOTOPBIE CTYIEHT JIOJDKEH MpHOOpecTH
CaMOCTOSTENIbHO. TpeThbu MpeAnoiaraloT HAIMYUE y CTYJIEHTa HEKOTOPBIX HCCIIEI0BATEIbCKUX
YMCHHH.

® MOXET NPUMEHATbCA BblJaya HWHAUBUIAYAJIBHBIX WIM OIEpEeXaroUuX 3aJaHui Ha
Pa3IMYHBIA CPOK, ONpEAENsieMbld MPEnoJaBaTeieM, ¢ MOCISAYOINUM NPEICTaBICHUEM UX s
IIPOBEPKU B YKA3aHHBIA CPOK.

[To mucrumube «IIpoekTUpoBaHME M SKCILTyaTalusi 00OpYIOBAaHUS OYUCTKU Ta30BBIX
BbIOPOCOB»IIPEYCMOTPEHO IPOBENECHUE 9 NPAKTHMUECKUX 3aHATHM, KaXI0e M3 KOTOPBIX
MOCBSIIIEHO OIpeIeIEHHOMY THUITY Ta3004HCTHOTO 000py10BaHus. PaccMaTpuBaroTCs MPUHITUITBI
neiicTBus 00Opy/OBaHUS, OCHOBHBIE TeopeTuueckue wmojenu. OOpamjaercs BHMMAHHUE Ha
buznyecKuit CMBICII HUCTOJB3YeMbIX BEJIMYMH MX Pa3MEpHOCTb, CIOCOOBI mepecuéTa
pasmepHocteid. Jlanee paccmarpuBaeTcs alroOpuTM pacuéra B OOIEM BHUAC M BBHITIOJHSCTCS
MOATAMHBIA pacyeT KOHTPOJIBHOTO NpHUMEpPAa IO TEME MPAKTHUUYECKOro 3aHATHUS. TeMbl
MPAKTUYECKUX 3aHATUH NpUBEEHBI B pazzeine 3.2 paboyeil mporpaMMbl AUCHUIIINHBL.



