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Pabouasi mporpamma aMcuMIJIMHBI «['Wapoa’pomMexaHWKa U TEIUIOOOMEH B OypeHUu»
pa3paboTtana:

- B cootBercTBUM C TpeboBanusiMu ®I'OC BO — OakanaBpuaT MO HANpaBlICHHIO MOJTOTOBKH
«21.03.01 HedrerazoBoe neno», yTBEpKIAeHHOTO mnpukazoM MwuHoOpHayku Poccum Ne 96 or
09.02.2018 r.;

- Ha OCHOBaHWMW Y4YeOHOro IUTaHa OakaiaBpuata IO Hanpaegienuro noozomosku «21.03.01
HedterazoBoe nemno», HampaBieHHOCTb (mpo¢mib) «bypeHne HE(TSHBIX W Ta30BBIX CKBOXWH Ha

menbher.

CocraButenn K.M.H., OOyeHm Mepsnaxoe M.IO.

PaGouasi mporpamMmma paccMoTpeHa U 000peHa Ha 3aceqaHuM Kadeapbl OypeHUs CKBRXUH OT

20.01.2021 r., mpotokom NoS.

3aBe i kaenpoit .
AYIOLL henp I.T.H., go.  JIBoitHukoB M.B.

Pa6ouasn IporpamMma corjiacobaHa:

HauanbHuK oT/ena TMIEeH3UPOBaHUS,
aKKpeIUTAllUU U KOHTPOJISI KauecTBa Hy6posckas 10.A.
o0Opa3oBaHUs

HavansHuk oT/ena MeToAMYECKOTO
obecrieuenuns yaeOHOTO Tporiecca K.T.H. Pomanuukos A.1O.




1. IEJIM Y1 3AJIAYM TUCTUTLINHEI

Hesn aucuumiannbl « ' Mapoa’poMexaHuka U TEIUI000MEH B OypeHUn» — MPHOOpEeTeHHE
CTYAECHTaMM 3HAaHUH O TUAPOAIPOAMHAMHUECKUX U TEIUIOU3NYECKUX ITpoleccax Mpu OypeHuu
Y KPEIJIEHUU CKBAaXKUH.

OCHOBHBIMH 32]2a4aMHU AUCUHUILIMHBI ABJISIOTCH

— M3y4YeHHUe TEOPETUIECKUX OCHOB PEOJIOTUH OYPOBBIX TEXHOJOTHYECKUX KUIKOCTEH;

— OBJIQ/ICHHE METOJAMHM T'MAPABIMYECKUX PACUETOB UUPKYJIUPYIOLIUX OYUCTHBIX
areHTOB, METOJIaMU pacueTa TEMIIEpAaTypHOrO peXHMa CKBAXHHBI M IOPOJOPa3pPYyILLAOLIETO
MHCTPYMEHTA;

— popMHpOBaHUeE. HABBIKOB IPAKTUYECKOTO IPUMEHEHHUS IOJIYYEHHBIX 3HAHMIA;
CHOCOOHOCTEH JJI1 caMOCTOSITEIbHOM pabOThl; MOTHBALIUU K CaMOCTOSATEIBHOMY IOBBILICHUIO
YPOBHS ITPO(ECCHOHATBHBIX HABBIKOB B 00J1aCTH OypeHHs HEPTSIHBIX U Ta30BBIX CKBAKUH.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OOII

Huctmiumna «'mapoa’spoMexaHuka M TEIUNIOOOMEH B OypeHUM» OTHOCHTCS K YacTH,
dbopMupyeMoil ydacTHUKaMu OOpa30BaTEIbHBIX OTHOLICHHH OCHOBHOH MpodeccnoHanbHOM
o0Opa3oBaTelbHOI TporpamMmbl 1o HampasieHuto noaroropku 21.03.01 «Hedrerazosoe nemoy,
HampaBleHHOCTh (mpoduib) «bypeHne HEPTIHBIX M Ta30BbIX CKBOXUH Ha IIeibder,
KBaTM(pUKaK OakanaBp U u3ydaercs B 8-M cemecTpe.

[IpenmecTByomuMu KypcaMmu, Ha KOTOPBIX HEMOCPEICTBEHHO Oa3upyercs IUCHUILUIMHA
«['uopoaspomexannka u TermiooOMeH B Oyperum» sBisitorcs «I mapasmmkay, «TepmoaunHaMuka
u Ttemonepenaya», «TexHomorusi OypeHHs HEPTSIHBIX M Ta30BbIX CKBAXHH Ha MIeTb(ey,
«bypoBbIe U TAMIIOHAXHBIE PACTBOPHI».

Hucuumnuna  «wapoa’pomMexaHuka U TemiooOMeH B OypeHuUu»  sBIsETCS
OCHOBOIIOJIATalOMIeN /Il M3y4YeHUs CIEAYIOIUX JIUCHUIUIMH: «3aKaHYMBaHUE CKBAaXHUHY,
«3aKaHUMBaHME CKBaXHH Ha ImIenabde», «PEeKOHCTPYKLUUS M BOCCTAHOBJIEHHME CKBaXKUHY,
«3aKkaHYMBaHHE CKBA)XUH C FOPU3OHTAIBHBIMU 3a005Mu», «Pa3o01eHue MmiacToB U OCBOEHHE
CKBaXHH», «OCIOXKHEHUS U aBapuM B OYpEeHUU» U psAa CHEUUANbHBIX JAUCIHUIUIMH, B KOTOPBIX
paccMmaTpuBaroTCs MPOLECChl OypeHUsl CKBaXKUH M CBA3aHHbBIE C HUMHU OIEpalluy, crienuduyHbIe
JUIsl JAHHOTO HAaIIpaBJIEHUs TOATOTOBKH.

Oco0OeHHOCThIO TUCIUIUIMHBI ABISETCS M3yYEHHUE IMPOILIECCOB JIBUKEHUS M PAaBHOBECHS
TEXHOJIOTUYECKUX JKUAKHX U Ta3000pa3HbIX Cpell, a TAKXKe MepeHOC UMM TEIUIOBOW SHEPIUU MpU
pOBeJEHIH OypOBBIX padoT.

3. INIAHUPYEMBIE PE3YJIbTATbI ObYYEHUAA 110 JUCHUAILTAHE
MOAVYJIIO), COOTHECEHHBIE C INTAHUPYEMbBIMU PE3YJIbTATAMU
OCBOEHUA OBPA30OBATEJBHOMN NPOT'PAMMBI

[Ipouecc u3ydeHus: quCHUIUIMHBL «[ Uapoa’poMexaHuka M TEIUIOOOMEH B OypeHHH»
HarpaniieH Ha GOpMUpOBaHHE CIEIYIOUIMX KOMIIETCHIIUMI:

DopmMupyeMble KOMIIETEHIIUU

KO}I H HAUMCHOBAHUEC HHIMKATOPA

Conepxanue Kon
AOCTHKEHUSI KOMIIeTeHIUH
KOMIICTCHIIMU KOMIICTCHIIMHU
VYK-1.1. 3naTh MeTOAMKH MOUCKa, cOopa u 00paboTKu
UHpOpMALINK; aKTyaJIbHbIE POCCUHCKHE U 3apyOeKHbIE
Crniocoben (opmatuu; axTy p Py

MCTOYHUKHU HH(pOpMauu B cgepe mpodheccuoHaIbHOM
JIESTEIBHOCTH; METOJI CUCTEMHOIO aHaAJIN3a

VYK-1.2. YMeTh NpUMEHSTh METOIUKH MTOUCKa, cOopa U
00paboTku HHGOPMAITUH; OCYIIECTBIATh KPUTHUECKUN
aHAJIM3 ¥ CUHTE3 UH(OPMAIUH, TIOTYYEHHON U3 Pa3HbIX
MCTOYHUKOB; MPUMEHATh CUCTEMHBIN MOAXOM IS
pEIIEHNs TOCTABJICHHBIX 3a7a4

YK-1.3. Bragerp MeTomaMu noucka, coopa u

OCYILIECTBIIATH TIOUCK,
KPUTHYECKUI aHAJIN3 U
CHHTE3 HH(pOpMaIHuH, YK-1
IIPUMEHSATh CUCTEMHBIN
MOAXOJ AJIsl PEeIIECHUs
IIOCTABJICHHBIX 3a7a4




DopMupyeMble KOMIIETEHIHU

Kon n HauMeHoOBaHue HHAUKATOPA

Conep:xkanue Kon
AOCTHKEHHUSI KOMIIETeHIIU U
KOMIIETeHIIH U KOMIIeTeHIIH T
00paboOTKH, KPUTUYECKOTO aHATIN3a U CHHTE3a
uHpOpPMALUK; METOIUKOW CUCTEMHOTO IOX0/1a s
pelIeHus MOCTaBJIEHHBIX 3aj1a4
Crnioco6HOCTH ITIKC-1.1. 3HaTh OCHOBHBIE IPOU3BOACTBEHHbIE
OCYILIECTBIISTh MIPOLIECCHI, TPECTABIISIONINE SAUHYIO LIETOUKY
U KOPPEKTUPOBATh He(TEra3oBbIX TEXHOJIOTUI
TEXHOJIOTUYECKHE [TKC-1.2. YMeTb npu B3aUMOJEHCTBUHU C CEPBUCHBIMU
IIPOLIECCHI KOMITAaHUSIMU ¥ CTICIUATICTAMU TEXHUYECKUX CITYkKO
HedTerazoBoro [TIKC-1 KOPPEKTUPOBATh TEXHOJIOTHUECKHUE MPOLECCHI C YYETOM

IIPpOMU3BOJCTBA B
COOTBETCTBUH C
BBIOpaHHOM chepoit
npodeccuoHaIbHON
JEATSIILHOCTH

peanbHON CUTyalun

[IKC-1.3. BnageTs HaBbIKaMH PYKOBOJCTBA
MIPOU3BOJICTBEHHBIMU MIPOLIECCAMU C TPUMEHEHHUEM
COBPEMEHHOT0 000pYyI0BaHUS 1 MaTEPHAIIOB

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHbI

4.1 O0béM TMCUMIIMHBI M BUbI Y4eOHOH padoThl
O6mas Tpyao€MKOCTh y4eOHOM MUCHUIUIMHBI COCTaBISET 2 3au€THBIE €IUHUIBI, /2 akK.

Jaca.
AK. 4achbl 110
. Bcero ak.
Bup yueoHoii padoThl ceMecTpaM
4acoB 8

AynuTopHasi paboTa, B TOM 4HcJIe: 40 40
Jlexumu (JI) 10 10
[Tpaktnueckue 3anstus (I13) 30 30
Jlaboparopusbie paboTs (JIP) - -
CamocrositesbHas padora cryaentoB (CPC), B Tom uncie: 32 32
[loaroroBka K NpakTUYECKUM 3aHSATUSAM 22 22
ITonroroBka k qudd. 3auery 10 10
IIpomexyrounas arrecranus — audad. 3auét (/13) - A3
OO01asi TPy/10€eMKOCTh THCIMIIJIHHBI

aK. yac. 72 72

3a4. efl. 2 2

4.2 ConepixaHue JUCHUILIHHBI
y‘-Ie6HBIM IIJIAaHOM Hpe}IYCMOTpeHI:IZ JICKIINH, HpaKTI/I‘-IeCKI/Ie 3aHATUA U CaMOCTOATCIIbHAA

pabora.




4.2.1. Pa3zgeinl AMCHUILJIMHLI M BUABI 3aHATHI

Bunnl 3ausarnii
]
2 s S
S 2 2 zc
-N‘(_) < = 5 = - = =
H = 3= 2.2 s X
anMMeHOBaHHe Pa3Je/ioB = e= | 8¢ g =
/i | E | EE| 8| Z:
| = | 8% | &= 2
2 = | = 2§
@ = S a
1 Paznen 1 «Peosorus OypoBbIX U TaAMIIOHAXHBIX 9 5 5 5
" |pacTBOpPOBY
2 Paznen 2 «3akoHOMEPHOCTH TPAHCTIOPTUPOBKU 9 5 5 5
" |GypoBoro nuiamay
Paznen 3 «/laBneHus Ha IpeojoiicHUE
3. |[ruApaBIMYECKMX CONPOTHUBICHUI IpH 34 2 20 - 12
LUPKYJISIUU OYypOBOr0O pacTBOpPa»
4. |Pasnmen 4 «TemnepaTypHblid peKUM CKBAKMHBD» 11 2 4 ) 5
5 Paznen 5 «TemneparypHblil pexum 9 9 9 5
" |mopoopa3pyiapero HHCTpyMEHTa»
Hroro:| 72 10 30 - 32
4.2.2.Conep:kanue pa3aeioB THCHHILINHBI
Ne HaumenoBanue . TpynoemkocTs
CoaepixkaHue JIeKIHOHHBIX 3aHATHIH
n/m| pa3aesna JTUCHUILINHBI B aK. yacax
Pa3nen 1. Peonorus Knaccugukanus OypoBbIX MPOMBIBOYHBIX U
1 OYypOBBIX U TaMIIOHAKHBIX PacTBOpOB. Peosornyeckue 2
TaMIIOHAKHBIX MoJieNii OYpOBBIX U TAMIIOHA)KHBIX PACTBOPOB.
pacTBOPOB Peonornyeckne ypaBHEeHUsI.
Pasien 2 Kputnueckast ckopocTs 1apa B cpefie. Y4er
3aK0H0Mé HOCTH BIIUSIHUSL (POPMBI YACTUILIBI M CTECHEHHOCTHU
2 TDAHCIO fn OBKI JIBUKEHMS HA KPUTHYECKYIO CKOpOCTh. Pacxon 2
6p OBOFE mEaMa OypOoBOT0 pacTBOpa Mpu OYPEHUH C YIETOM
P pEAIbHBIX YCIOBHI BBIHOCA LIUIAMA.
JlaBieHus Ha IpeoA0IeHHE THAPABINUYECKUX
COIIPOTHUBIIEHUH NPH LUPKYIALUU OypOBOTro
pacTtBopa B OypUIIbHBIX TpyOax, yTsHDKeTEHHBIX
Paznen 3. JlaBnenus Ha |OypHIIBHBIX TpyOax, KOJbIIEBOM IPOCTPAHCTBE
IIPEOI0JICHUE CKBQ)KUHBI, COEIMHEHUSX OYypUIIbHBIX TPYO,
3 |THAPaBIHYECKNX J10710Te, 3a00MHOM JIBUTaTelNe, HA3eMHON 2
CONPOTHUBIICHUI TTPU 00Bsi3ke. OCOOCHHOCTH JBUIKEHUS
UPKYJIALUU OypoBOro |ra3000pa3HbIX U Fa30KHIKOCTHBIX OYHCTHBIX
pacTBopa areHToB. Koaddumuent aapoanHaMuyeckoro
cornpotuBienus. Pacuer morpedHoOro pacxonaa
Bo3ayxa. ['mapaBInMueckuii pacueT IpOMBIBKU
CKBAKUHBI IIEHOM.
TemmepaTypHBII peKUM CKBaXKUHBI B IIPOLIECCE
Oypenus. Hopmanu3zaius TeMnepaTypHOro
Paznen 4. peKuMa CKBaXHHBI ITPU OYPEHUH B
4 | TemneparypHbIil MHOTI'OJIETHEMEP3IIBIX ITopoaax. bypenue 2
€KUM CKBa)KHHBI CKBaXXMH Ha F€OTEPMBI, C OHOBPEMEHHBIM
3
3aMOPAKMBAHUEM PBIXJIBIX BIAKHBIX OO,
IUIABJICHUEM JIBJIOB U TOPHBIX MOPO/L.




Ne HanmenoBanue N TpynoemkocTs
CoaepixaHue JIeKHHMOHHbBIX 3aHATHI
/1| pa3aena TUCHUILINHBI B aK. yacax
Oxutaxaaroliee 1elCTBUE OUMCTHBIX areHTOB.
TemmepaTypHbII peKUM
Paspen 5. 1o 011(1)) az ; alc?mero MHCTPYMEHTA
TemnepatypHblid POAOpaspyIIaiol pyM '
5 | pescin Oxutaxaaroliee AeicTBUE Pa3IMYHbIX BUIOB 9
p OUYHUCTHBIX areHToB. TermI000MeHHbIE TPOIECCHI
MOPOI0PA3PYILAIOIIETO N
B IIpU3a00HHOM 30HE CKBaKUHHBI.
UHCTPYMEHTA
Hopmanu3anus temnepaTypHOTo pexuma
MOPOIOPA3PYILIAIONIET0 HHCTPYMEHTA.
HTtoro: 10
4.2.3. IlpakTHyecKue 3aHATHS
Ne . TpynoemkocTb
Paznen TeMaTHKa NPaAKTHYECKUX 3aHATHI
n/n B aK. yacax
1. | Pazgen 1. |OmnpeneneHuie peoJoruyeckoil Moiean OypoBOro pacTsopa 2
2. | Paznmen 2. |PacueTr KpUTHYECKOI CKOPOCTH YaCTHUIIBI B CpeJie 2
3. | Pa3nen 3. |Pacuer naBneHust HarHETaHHUs OYPOBBIX HACOCOB 10
4, Pasznen 3. |Pacuer npoayBku 6
5. | Paznen 3. |PacueTr npoMbIBKH NEHOMN 4
6. | Pazmen4. |TemmepaTypHbIH peKHM CKBAKHHBI 4
7. | Pasnmen 5. | Temneparypusiit pexum [1PU1 2
Hroro: 30

4.2.4. JlabopaTopHbie padoThI
JIaGoparopHble pabOThl HE IPETYCMOTPEHBI

4.2.5. KypcoBbie padoThl (IPOEKTHI)
KypcoBbie paboTh! (IpOEKTHI) HE IPETYCMOTPEHBI.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B xone 00yueHust npuMeHsIOTCS:

Jlekuuu, KOTOpbIE SBISIOTCS OJHUM M3 BaKHEHIIMX BUAOB YUEOHBIX 3aHATHN U COCTABIISIOT
OCHOBY TEOPETHUECKOM MOArOTOBKU oOyuatomumxcs. Llenu TeKMoHHbIX 3aHsTHIL:

-J1aTb CUCTEMAaTU3UPOBAHHBIE HAYYHbIE 3HAHNS 110 JUCLUILIMHE, aKLIEHTUPOBAaTh BHUMAHUE HA
Hanbos1ee CI0KHBIX BOIPOCaX AUCILUILIMHBL

-CTUMYJIMPOBATh AKTUBHYIO MO3HABATEJIbHYIO JIEATEIbHOCTh 00YYaIOIIUXCsl, CIOCOOCTBOBATh
(bOopMHPOBaHUIO UX TBOPYECKOTO MBIILICHHUS.

IpakTnuyeckue 3ausaTus. Llenm npakTHUeCKUX 3aHATUI:

-COBEPILEHCTBOBATh YMEHUS U HABBIKH PEIICHUS MTPAKTUUECKUX 3a/1a4.

['maBHBIM cofiepKaHHEM JTOrO BHAAa YUeOHBIX 3aHATUI sBisercss paboTa KaXIoro
oOyyJarolerocss Mo OBJIAJEHUIO IMPAKTUYECKUMH YMEHUSMH M HaBbIKAaMH MPO(ECCHOHATbHON
JEATEIIHOCTH.

Koncynbrauum (Tekyias KOHCYIbTalusl, HakanyHe qudd. 3auéra) sBisercs ogHou u3 Gopm
PYKOBOJCTBA y4eOHOW pabOTOil OOydaromMXcs M OKa3aHUs MM IOMOIIM B CaMOCTOSITEIILHOM
U3y4eHUU Marepuaia JIUCUUIUIMHBI, B JIMKBUJAUMM HMMEIOLIUXCS MpoOeNoB B 3HAHUSX,
3310JKEHHOCTEH 110 TEKYILUM 3aHATHSM, B ITOJI'0OTOBKE MMCbMEHHBIX PaboT (IIPOEKTOB).

Teky1ye KOHCYNIbTalUy POBOIATCA TIpenoaBaTesieM, BEIyIIIUM 3aHITUS B yueOHOU TpymIie,
Hay4HBIM PYKOBOJUTEJIEM M HOCAT KaK MHIUBHyalbHbINA, TAK U TPYNIIOBON XapakTep.

CamocTosiTeJibHAsE padoTa o0y4YalUIMXCsl HAlpaBlieHA Ha YIIyOJeHWE W 3aKpeIICHHUE
3HAHWH, TOJYYCHHBIX Ha JICKUMSAX M JPYIHX 3aHATUSAX, BHIPAOOTKY HABBIKOB CAMOCTOSTEIHLHOTO
aKTHUBHOTO TPUOOPETEHUS] HOBBIX, JOMOJHUTENBHBIX 3HAHWM, MOATOTOBKY K TMPEACTOSIINM
y4eOHBIM 3aHATHAM U IIPOMEKYTOUHOMY KOHTPOJTIO.



6. OMEHOYHBIE CPEJICTBA UIsI TEKYHIEI'O KOHTPOJISI YCIIEBAEMOCTH,
IMPOMEXYTOYHOU ATTECTALUUA 110 UTOI'AM OCBOEHUA TNCHUIIJINHBI

6.1. OeHoYHbIE CpeCTBA JVISI CAMOCTOSITEJIbHOH PadoThl M TeKYUIero KOHTPOJIsI
ycrneBaeMoCTH
Paznen 1. Peosiorust 6ypoBbIX U TAMIIOHAKHBIX PACTBOPOB

1. Hcropus pa3BUTHS PEOJIOTHH.

2. Knaccudukanus 6ypoBBIX IPOMBIBOYHBIX M TAMIIOHAKHBIX PaCTBOPOB.

3. dynmaMeHTaJIbHBIE PEOJIOTHYECKUE MOJICIIH.

4. Peonornyeckue Mojenu OypoBBIX U TAMIIOHAXKHBIX PACTBOPOB.

5. Peonornueckue ypaBHEHHsI OYpOBBIX M TAMIIOHAXKHBIX PAaCTBOPOB.
Paznen 2. 3akoHOMepPHOCTH TPAHCIOPTHPOBKHU OYPOBOIo LLIaMa

1. KpurtHueckas CKOpPOCTb IIapa B Cpere.

2. Juarpamma JlsmeHko.

3. VYuer BnusgHHUSA (GOpPMBI YACTUIBl M CTECHEHHOCTH J[BHXKEHHUS Ha KPUTHYECKYIO
CKOPOCTb.

4. CxopocTbh BOCXOJISILETo OTOKa OypoOBOIO pacTBOpa.
5. Pacxon OypoBoro pacrBopa mpu OypeHMHM C yY€TOM pEaJIbHbIX YCIOBHUN BbIHOCA
HIama.

Paznen 3. /laBjieHusi Ha npeo0JIeHUe THAPABINYECKHX CONPOTHBJIEHU NPH HUPKYJISIHH
O0ypoBOro pacrsopa

1. JlaBneHus Ha NPEOJNOJICHHE TUAPABIMYECKHX CONPOTUBICHUN MPH IHMPKYJISIUH
OypoBOro pactBopa B OYpWIBHBIX TpyOax, YTSIKEJICHHBIX OYypHIIBHBIX TpyOax,
KOJIBLIEBOM TIPOCTPAHCTBE CKBAXHHBI, COCIUHEHUSAX OypHIBHBIX TpYyO, IOJIOTE,
3a00HHOM JBHUraTesne, Ha3eMHON OOBSI3KeE.
OcoOeHHOCTH IBIKEHHS Ta3000pa3HbIX U Ta305KUAKOCTHBIX OUYMCTHBIX areHTOB.
KoadduuneHT aspoarnHaMHUECKOr0 COTPOTUBIIECHUS.
Pacuer notpebHOro pacxona Bo3ayxa.
. I'mnpaBnuyeckuit pacueT MPOMBIBKH CKBa)KUHBI TIEHOH.
Paznen 4. TemnepaTypHblii pesKUM CKBaKUHBI

1. TemmepaTypHbIil peXXHM CKBaXXHHBI B ITpoLiecce OypeHusl.

2. TemmepaTypHBIi pPEXUM CKBOXHUHBI B TIIpolecce OypeHHs MHOTOJIETHEMEP3IIbIX

MIOPOI.

3. Hopmamuzamusi  TemmeparypHOro  peXWMa  CKBOXHHBI TNpU  OypeHHH B
MHOTOJIETHEMEP3IBIX MOPO/IaX.
Bypenue ckBayKuH Ha T€OTEPMBI.
Bypenune CKkBaXHH C OJHOBPEMEHHBIM 3aMOPAXMBAHUEM DPBIXJIBIX BIAXKHBIX MOPO/,
TUTABJICHUEM JIBJIOB U TOPHBIX ITOPO/I.
Paznen 5. TemnepaTypHblii peskuM NOPOI0Pa3PyLIAIOIIEr0 HHCTPYMEHTA
Oxunaxparonee JeMCTBUE OYUCTHBIX areHTOB.
TemmepaTypHbIii pexXUM HOPOJOPA3PYLIAIOIIET0 HHCTPYMEHTA.
Oxunaxparonee JeMCTBAE Pa3IudHbIX BUJIOB OYUCTHBIX Ar€HTOB.
TennooOMeHHBIE TTpoOLIECCH B TPU3a00IHOM 30HE CKBaXKUHHBI.
Hopmanuzanus TemnepaTypHOro pekuMa MopoA0pa3pyIIatoniero HHCTpyMEHTA.
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6.2. OuleHO4YHbIe CpeACTBa JJisl NMPOBeIEHUs NMPOMEKYTOUHOH arTecTamuu (audd.
3a4€T)

6.2.1. IIpuMepHbIii nepeyeHb BONPOCOB/3a1aHuil K 1H( (. 32a4éTy (10 AUCHUNIINHE):
Uto Takoe peosiorus?
Yro nzydaeT peosorus?
Yro Takoe peosornyeckoe ypaBHeHue?
Kakue cymecTByioT hyH1aMEHTaIbHbBIE PEOTOTHYECKHE MOJIENIN ?
Kakue cymecTByioT peosornyeckie Moiesii OypoBBIX U TAMIIOHAKHBIX PaCTBOPOB?

agrwbE



16.

17.

18.

19.

20.

21.

22.

23.

24,

25.
26.

27.
28.

29.
30.

Kak kmaccudumupyrot 0ypoBbie pacTBOpPHI?

Yro Takoe KpUTHUECKAsi CKOPOCTh?

Kak onpeznenuts KpUTUYECKYIO CKOPOCTh 11apa B cpese?
YTo MOKHO OTpPEAETHUTh N0 Auarpamme JIsmeHko?

. Jlns gero ucnonp3yercs napaMeTp Apxumena?

. Kak ¢hopma vactuil Biuser Ha KpUTHYECKYIO CKOPOCTh?

. Kax Brusier cTeCHEHHOCTD JABMIKCHUS YaCTHIl HA KPUTUYECKYIO CKOPOCTh?

. Kak paccuntsiBaeTcsi CKOPOCTh BOCXO/AAIIET0 IOTOKa OYpOBOTro pacTBopa?

. Kak pacmpenensiercst ckopocTh W KacaTelbHbIE HANPSHKCHUS MPU IUPKYISLUH

OypOBOTO pacTBOpa B OyPUIIBHBIX TPYOaX M KOJBIIEBOM MPOCTPAHCTBE?

.Kak 3ammceiBaercst Qopmyna [lapcu-BelicObaxa omnpeneneHus MaBICHUA IS

MPEOJONICHUSI TUAPABINYECKUX COMNPOTUBICHUM TIPH HUPKYISIIUA OypOBOTO
pacTBopa B OypHIIBHBIX TpyOax?

Kak 3ammceiBaercs Qopmyna [lapcu-BelicObaxa omnpenenenus HaBICHUM IS
MPEOJONICHUST TUAPABIMYECKUX COMPOTUBICHUM TPU IUPKYISIUH  OypOBOIO
pacTBopa B KOJBIIEBOM MPOCTPAHCTBE?

Kak 3anmceiBaercs Qopmyna [lapcu-BeiicOaxa ompeneneHus AaBIeHUN IS
MPEOJONICHUST THUAPABIMYCCKUX COMPOTUBICHHA TIPH IUPKYISAIUH  OypOBOTO
pacTBopa B COCAMHEHUSIX OYpHUIBHBIX TPYO?

Kak 3ammceiBaercs Qopmyna [lapcu-BelicOaxa omnpenenenus OaBJICHUM IS
MPEOJONICHUST TUAPABIMYECKUX COMPOTUBICHUM TIPU IUPKYISIUH  OypoBOrO
pacTBopa B Ha3eMHOW 00OBSI3KE U 3a00MHOM JIBHTATEIIC?

Kak 3ammceiBaetcst ¢dopmyna ompeneneHus JAaBICHUN  UIsI  TPEOJOJICHUS
THJIPABIMYECKUX COMPOTHUBIICHUH MPH IMUPKYISIIAK OYpOBOTO pacTBOpa B HAcaJKax
noaoTa?

[To xakoii dhopmyne omnpeaensercss K0dPHUIUEHT THAPABINYECKUX COMPOTUBICHUN
IpH IUPKYJISAIUH OypOBOrO pacTBOpa B OYypHIBHBIX TpyOax MpH JaMHHAPHOM
peKUME TCUCHUS?

ITo kaxoif ¢opmyne ompenensercss KodH(OUIMEHT TUAPABIUYECKUX COMPOTUBICHHIMA
MpU [UPKYISAUA OypOBOTO pacTBOpa B MPOCTPAHCTBE MPU JAMUHAPHOM PEXKHME
TEYCHHUS?

[To xakoii dopmyne omnpeaensercss KO3PHUIUESHT THAPABINYECKUX COMPOTUBICHHUI
OpH  UUPKYISuu OypoBOTO pacTBOpa B  KOJBIEBOM IPOCTPAHCTBE MPH
TypOYJIEHTHOM PEXHUME TCUCHHS ?

ITo kaxoif ¢opmyne ompenensercss KodQ(UIMEHT TUAPABIUYECKUX COMPOTUBICHHIMA
IpU LUPKYJISIIUK OypOBOro pacTBOpa B OYpHJIBHBIX TpyOax MHpH TypOYJIEHTHOM
peXHUME TEUCHUS?

I[To xakoii  dopmyne  ompeaensercs  KOdQPUIMEHT  adpOAMHAMHUYECKUX
COTMIPOTUBIICHUH NP IUPKYIISIIIAK raza?

KakoBa meTomnka pacuera JIaBJIeHHs Ha KOMIIPECCOPe MPH MPOAYBKE CKBAKHHBI ?
KakoBa Meroamka pacuera AaBi€HUS Ha KOMIIPECCOpPE M HAcoCe MPH MPOMBIBKE
CKBQ)KUHBI TTCHOM?

Urto Takoe TeMIepaTypHbIi pexXUM CKBRXHHBI B TIpoIiecce OypeHus?

B dem 3akmovaercss HOpMalM3aius TEMIIEPATypPHOTO pEXHUMa CKBaXXWHBI TIPHU
OypeHHH B MHOTOJICTHEMEP3IIBIX MOPOAax?

Kakwne TermmooOMeHHbIe TPOIIEeCCH MPOUCXO AT B MPHU3a00MHOM 30HE CKBAKUHBI?

B yeMm 3aKJIF0YaeTCs HOpMaJH3aIus TEMIIEPATYPHOTO pexxuMa
MOPOI0PA3PYIIAIOIIETO HHCTPYMEHTA?



6.2.2. [IpuMepHbIe TecTOBbIE 3a1aHus K TP P. 3auéTy

Bapuanr Ne 1

Ne
n/a

Bomnpoc

BapI/IaHTBI OTBCTa

I'mapoaspomexaHuka — 3TO HayKa o ...

. IOJ3€MHBIX BOJIAX;
. KpyrOBOpPOTE BEILIECTB B IPUPOJE;

. OYpOBBIX pacTBOpPaXx;

. IBKCHUH U PaBHOBECUH JKHJIKOCTEH U ra3os.

Peonorus n3yyaer

. IepopMaIHIo TeJI, BKIFOYas UX TEKY4eCTh;
. TIOTEPH J1aBJICHUsI OYPOBBIX PaCTBOPOB;

. IUPKYJSIIUIO )KUAKOCTEN U ra30B;

. KHHETHYECKYIO SHEPTUIO KUJIKOCTEH.

Tekyuectb —

— N OODNREREDMOODNPRE

. OTHOCHUTCHA K pCOJIOrMUCCKUM CBOﬁCTBaM,

XapaKTCPUIYIOIIUM IJIACTUYCCKOC ITOBECACHUEC

nopon 1nmpu JJIMTeJIbHOM BO3H€ﬁCTBHH Harpysku,
HE HpeBLIH_IaIOH_Ieﬁ HX 1Ipeaciia yIipyrocTru;

2. sIBJICHHE HETIPEPHIBHOTO pocTa ehopMaIiu

IIOPOJI IIPY NTOCTOSIHHOM HAIIPSIKCHUH,
3. 4aCTHBIH CcIyvail TUIACTHYHOCTH;

4, Bce BbIICTICPCUYNCIICHHEIC.

[IneIByuecTs —

1. OTHOCHUTCS K PEOJIOTHUECKUM CBOMCTBAM,

XapaKTCPUIYIOIUM IJIACTUYCCKOC ITOBECACHUC

HOpOJI IPU JUIUTEIBHOM BO3JCHCTBUM HArpy3KH,
HE MPEBBIAOLIEN UX NIPEJENa YIIPYTOCTH;

2. sIBJIEHUE HENPEPBIBHOTO pocTa AedopMaliun

MOPOJI TIPH MOCTOSIHHOM HAIPSKEHHH;
3. YaCTHBIN ClTy4ai MIIaCTUYHOCTH;

4. cBOMCTBO BOJOHACHIILIEHHBIX IIOPOJI TEYD IIPU
BCKPBITHH CKBAKUHOM.

Penakcanus HanpskeHUN —

1. 3TO mocTeneHHOE CHMKEHNE HANIPSKEHUI TIpU

MIOCTOSIHHOM JtehopManiuu;
2. ABJIEHUE TIPOTUBOIIOJIOKEHHOE TEKYUECTH;

3. siBJIEHUE , KOT'/la TIOCTIE CHSTUSI Harpy3KH TEJI0
HE BOCCTAaHABJIMBAET MEPBOHAYATIBHON (POPMBI,

T.K. yIpyrue nedopMannuy nepexosr B
IIJIACTUYECKUE;
4. BCe BBILIETIEPEUYNCIICHHBIE.

Bricokoe 3Hauenne koaddunrenta
mnactuarocty (KIT) mogmepxuBaroT 3a
CYET:

1. MOCTOSTHCTBA IMHAMUYECKOTO HAIPSKEHUS
CIIBUTA WJIA MIACTUYECKON BI3KOCTH,

2. yBEJIMYEHUSI TUHAMUYECKOTO HAIPSKEHUS
CJIIBUTA;

3. CHUKEHUS TUTAaCTUYECKOU BSA3KOCTH;

4. yBeIMYEHUS TMHAMHAYECKOTO HAMPSHKEHUS
CJIBUTA WJIA CHWKEHUS MJIaCTUYECKON BI3KOCTH.

C poctom ko3¢ puIreHTa mIacTUYHOCTH
(KIT) yBenmuuuBaetcs:

1. TpaHCTIOpTHpYIOIIAs CITOCOOHOCTH MOTOKA;
2. TUAPOANHAMHYECKOE AaBJICHUE CTPYH
MIPOMBIBOYHOM KUAKOCTH U3 HACAJIOK JIOJIOTA;
3. pOCT MEXaHUYECKOM CKOpOCTH OypeHus;

4. Bce BBIIICTICPEUNCIICHHBIE.




Bomnpoc

BapI/IaHTBI OTBCTa

KemnarenbHbie nmpeacibl UBMCHCHUA

.3+6;

1
3 3HAYEHUI MMOKa3aTens peolornueckux (2. 6 + 10;
" |CBOMCTB ITPOMBIBOYHOM KUIKOCTH: 3.10 = 15;
MJIacTHYecKas BA3KoCTh 77, MIla-c — 4. 15+ 20.
KenarenvHbie Ipeneabl U3MEHEHUS 115 = 30"
3HAYCHHM MMOKA3aTeNs PEOTOTHISCKUX 2 20~ 5 0:
9. |cBOICTB TIPOMBIBOYHOU KHUIKOCTH: 350~ 60:
JIMHAMHUECKOC HANPSKCHAE CIBUTA To, |4 o 76.
nlla —
JKenarenpHbIe peaebl U3MEHEHUS 1.>500;
10 3HAUEHUH MOKa3aTeIsl PEOTOTHICCKIX 2. 350 = 500;
" |CBOMCTB NMPOMBIBOYHOM JKHIKOCTH: 3. 200 = 350;
ko3¢ puuuent miacruanocty (KI1, ¢ ') —|4. 50 + 200.
N 1. ot 100 1m0 500 ¢ ;
B nupkynsuuoHHON cUCTeMe CKBasKUHBI 2. o1 700 110 3000 ¢ -
11. |ckopocTh cABUTA MEHSETCS B ITUPOKUX 3. ot 10 10 500 ¢ ’
npenenax: 8 Vb1 - 4. o110 000 10 100 000 ¢
B nupkynsuunonnoit cucreme ckBakunbl |1. ot 100 go 500 ¢
19 |CKOPOCTb C/IBHTa MCHSETCS B IMHPOKHX 2. ot 700 10 3000 ¢ !;
" |mpenenax: B 3aTpyOHOM KOJIBIIEBOM 3.01 10 10 500 ¢ "
MIPOCTPAHCTBE — 4. 0110 000 10 100 000 ¢!
. 1. ot 100 mo0 500 ¢ ;
B nupkynsiuoHHON cUCTeMe CKBayKUHBI 2. o1 700 10 3000 ¢ -
13. |cCKOPOCTh CIBHTA MEHSIETCS B ITUPOKUX 3. o1 10 110 500 ¢ - '
mpeenax: B HacaJKax JA0JOT — 4. or10 000 10 100’ 000 ¢!
JlA yCTaHOBNIEH M XapaKkTepa 1. xanuIsipHBIE BUCKO3UMHUTPHI,
3aBUCHUMOCTH MEXIY KacaTeabHbIMU 2. POTAIMOHHBIE BUCKOSHMUTDHL:
14. |HanpspKEHUSMU U CKOPOCTSIMU CABHMIA, |3 popy_ 3:
OTpE/ENeHHs PEONIOTUIECKUX CBOHCTE |, BbILIETICPEUHCIICHHbIE.
MTPOMBIBOYHBIX KHJIKOCTEH HCITOJIB3YIOT:
1. B IPOMBIBOYHBIX KaHAJIaX
O¢ddexTuBHAs BAZKOCTH IPH CKOPOCTH TOPOIOPA3PYIIAIOLICTO MHCTPYMCHTA 1 B
N 2 MECKOMIIOOTACIUTENSIX (TUIPOIMKIIOHAX );
15, |©/B1ra basHon 100 ¢ (3B100) .. |2. B KOJIBIIEBOM MPOCTPAHCTBE CKBAKUHBI;
XapaKTEPU3YeT BA3KOCTb MPOMBIBOUHON |5 HPOMBIBOUHbIX KaHaIax
FKHAKOCTH: TOPOIOPA3PYIIAIOIIETO HHCTPYMEHTA,
4. B OypuiIbHBIX TpyOax.
CKOJBKO CYIIECTBYET MOAXOI0B K 1 2
BBIOOpY MO/JIeNIel U IEPEUHIO 2' 3f
16. [mokasareneid, XapaKTepU3yIOINX 3' 5’
PEOJIOTHHECKHE CBOHCTBA MPOMBIBOUHBIX | ,° 7’

JKUJIKOCTEN:




/a

Bomnpoc

BapI/IaHTBI OTBCTa

17.

AnpUOpHBINA (IBPUCTUICCKUI) TTOJIXOT K
BbIOOPY MOJIENIEN U TIEPEUHIO
MoKa3areseil, XapaKTepU3yIoIux
PEOJIOTMYECKUE CBOMCTBA TPOMBIBOYHBIX
KUIKOCTEN —

1. Korjga peoaoruyecKrue CBOMCTBA
MIPOMBIBOYHOM JKUJIKOCTH XapaKTEPHUIYIOT JIHOO
IUIACTUYCCKOM BA3KOCTBIO M TUHAMHYECKUM
HaIpsHKEHUEM CABUTA, TMOO IMOKa3aTeIsIMu
KOHCHCTCHIIUH M HCHbIOTOHOBCKOI'O ITOBCACHHS;
2. korma 0e3 Kakux-11n0o 000OCHOBAHUIM B
KadecTBe 0a30BOM MPUHUMAIOT MOJIeIh buHTama-
IlIBemoBa, mim Mmoaenas OcrBanbaa-ne Baae;

3. Korja peojaoru4ecKrue CBOMCTBA
MIPOMBIBOYHOM KUJKOCTH OJJTHOBPEMEHHO
OIICHUBAIOT IIOKA3aTCIIMH, BXOISIIUMU B
moaenb buarama-IlIBegosa u Mozenb
OcTtBanbpaa-ae Baane.

4.1mn2.

18.

CratucTu4eckuii moaxo K BEIOOPY
MOJIEJIEN U TIEPEYHIO NTOKa3aTeNeu,
XapaKTEPU3YIOIIHNX PEOJOTUYECKUE
CBOMCTBA MPOMBIBOYHBIX KUJKOCTEH —

1. xorna peosornyeckue cBOKWCTBa
IPOMBIBOYHOM JKUJKOCTU XapaAKTEPUIYIOT
MOKa3aTeJISIMU TOU U3 pacCMaTPUBAEMbIX
MoJiesel, KoTopasi Hanbosee aieKBaTHa, T.€. C
MEHBIIEH TOTPEUTHOCTHIO, ONUCHIBAET €€
PEOJIOTMYECKOE MTOBEJICHHUE;

2. KOT/1a PEOJIOTUIECKHE CBOMCTBA
MPOMBIBOYHON KHUJAKOCTH XapaKTEPU3YIOT JTUO0
TJIACTUYECKOM BA3KOCTHIO U TMHAMUYECKUM
HaNpPSOKEHUEM CIIBUTA, THOO MOKa3aTENsIMU
KOHCHCTEHIIMM U HEHBIOTOHOBCKOTO TTOBE/ICHNS,
3. korna 6e3 Kakux-I1mbo 000CHOBAaHUN B
KadecTBe 0a30BOM MPUHUMAIOT MoieTs buHrama-
[lIBenoBa, unu monens OcTBanbaa-ae Baane;

4. KoTJ1a PeOJOTUYECKHE CBOMCTBA
IIPOMBIBOYHOM JKUJIKOCTU OJHOBPEMEHHO
OIICHUBAIOT MMOKA3aTEIsIMHU, BXOISIIMMHU B
MoJiesib bunrama-I1IBeoBa U MoIeNb
OctBanpaa-ae Baare.




/a

Bomnpoc

BapI/IaHTBI OTBCTa

19.

KomMmnpomuccHslil noaxo/1 K BBIOOpY
MOJIEJIEH U MEPEUHIO TTOKa3aTemeH,
XapaKTEePU3YIOLIUX PEOJIOTHYECKUe
CBOMCTBA MPOMBIBOYHBIX JKHIKOCTEH —

1. xorna peosornyeckue cBOWCTBa
MIPOMBIBOYHOM KMIKOCTU XapaKTEPU3YIOT
MOKa3aTeJISIMU TOW U3 PaCCMATPUBAEMBIX
Mojielield, KOTopasi Hanbosee aiekBaTHa, T.€. ¢
MEHbIIIEH MOTPELTHOCTHIO, OMUCHIBACT €€
PEOJIOTHYECKOE TTOBEJICHUE;

2. KOT/1a PEOJIOTUIECKHE CBOMCTBA
MIPOMBIBOYHOM JKUJIKOCTH XapaKTEPHUIYIOT JIHOO
IUIACTUYCCKOM BA3KOCTBIO M TUHAMHUYECKUM
HaIpsHKEHUEM CABUTA, JINOO IMoKa3aTeIsIMu
KOHCHCTCHIIMY 1 HCHBIOTOHOBCKOI'O IIOBEICHUS;
3. korma 0e3 Kakux-11u00 00OCHOBAHUI B
KauecTBe 0a30BOM MPUHUMAIOT MOJIeb buHrama-
IIBenoBa, mim Mmoaens OcrBanbaa-ne Baae;

4. KorJ1a peoJoruYecKre CBOMCTBA
MIPOMBIBOYHOM KUJKOCTH OJJTHOBPEMEHHO
OIICHUBAIOT IIOKA3aTEIIMU, BXOAIUMH B
moaenb bunrama-IlIBegosa u Mozenb
OcTtBanpaa-ae Baane.

20.

Hp0TOHOBCKHE )XKHUIKOCTH 3TO —

1. KUIKOCTH, TEUEHHUE U PEOJIOTUYECKOE
NIOBEJCHUE KOTOPBIX HE MOAUYUHSIETCS 3aKOHY
BHyTpeHHero TpeHus 1. HeroToHa;

2. )KUJIKOCTH, Y KOTOPBIX JUHAMUYECKAs
BSI3KOCTh OCTA€TC HEM3MEHHOM MpH 11000
CKOPOCTH CJIBHTa;

3. )KUJKOCTH, Y KOTOPBIX IIACTUYECKAs BA3ZKOCTh
0cTaéTcsi HEM3MEHHOM IpH JIF000H CKOPOCTH
CIBUIQ;

4. )KUAKOCTH, y KOTOPBIX IJIACTUYECKAs! BI3KOCTh
OCTAa€TCS HEU3MEHHOU HE3aBUCUMO OT
JUHAaMHAYECKOI0 HANPSYKEHUS CJIBUTA.

Bapuant Ne 2

HCITIOJB30BaTh KOMIIJICKC TOJIBKO H3!:

. YETBIPEX MOKa3aTeNe;

No
Bomnpoc Bapuants! oTBeTa
n/m
1. CKOPOCTBIO CIBUTa U YCKOPEHHUEM;
1 Peonoruueckoe ypaBHEHUE BbIpaKaeT 2. 1aBJIGHUEM M PacCX0JioM;
" |3aBUCUMOCTH MEXIY: 3. HanpsDKEHUEM U JIaBJICHUEM;
4. HampspKeHHUeM U ieopmanue.
N 1. deThIpEX moKa3aTeneu;
KoMmpomuccHsbIi moaxo/1 K BEIOOpY N
o 2. IISTY TI0Ka3aTelIeH;
2. |peoJIOTUYECKOM MOJIEeNN TOIpa3yMeBaeT .
3. ceMHu IOKa3aTeieH;
HCIIOJTb30BaHHUE: N
4. BOCbMM TTOKa3aTeleH.
o 1. nIByX mokaszarenei;
JIns1 OIEHKHU PEOJIOTHYECKUX CBOMCTB Z .
2. Tpéx mokazarene;
3. |OypOBBIX PacTBOPOB BIIOJIHE JOCTATOYHO 3
4

. TIATH IOKa3aTeJien.




Bomnpoc

BapI/IaHTBI OTBECTa

Kakue nMeHHO Imoka3aTeln HCIIOJIB3YIOT

1. mnacTuyeckas BI3KOCTh, TUHAMHYECKOE
HAIpsHKCHUE CIIBUTA;
2. k03 (pHUIHEHT TUIACTUIHOCTH;

4. |ni1st OLIEHKH PEOJIOTMYECKUX CBOMCTB
3. 4KCII0 MPOMBIBOYHBIX KaHAJIOB, 3((heKTUBHAs
OYypOBBIX pacTBOPOB
BSI3KOCTb;
4.1u?2.
1. KIT=12+1;
n
2. KIT=—%>—;
2-r-7
Kosdpuuuent mnactuunoctu (KI1, ¢ )
5. |IPOMBIBOYHOM KUAKOCTH ONpeAesseTcs 3 K[Je_To .
1o gopmyie: ' 7-60-n’
4. KIT="te,
n
rZie: 17 — INIACTUYECKast BSI3KOCTH, [la-c; 7, —
JUHAaMHAYECKOE HallpsDKEHue casura, [la.
WneanpHas ¢ TOYKU 3pEHMSI PEOJIOTUN 1. GosibLIe BA3KOCTH BOJBI;
IIPOMBIBOYHAS JKUJIKOCTh B HUCXOJAIIEM (2. MEHBIIIE BSI3KOCTHU BO/JIBL;
6. |moToke, Ha 3200€ M B OUUCTHBIX 3. 6IIM3KOH K BSI3KOCTH BOJIBI;
yCcTpoicTBax AOKHA 001a/1aTh 4. He0OX0IMMYIO JIJIsl TPAHCIIOPTUPOBAHUS
BA3KOCTBIO: 11JIaMa Ha MOBEPXHOCTb.
1. Ty IEHCTBUTENBbHYIO BA3KOCTb, KOTOPO
o01ajjaeT IPOMBIBOYHAS! KUIKOCTh ITPH
CKOPOCTH CJIBUTa, UIMEIOIIEH MECTO B KOJIBLIEBOM
IIPOCTPAHCTBE;
2. Ty IEHCTBUTENIbHYIO BA3KOCTb, KOTOPO
o0J1ajjaeT IPOMBIBOYHAS! )KUIAKOCTH MTPH
CKOPOCTH CJIBUTa, UMEIOLIEN MECTO B KOJIBLIEBOM
IPOCTPAHCTBE, B OYpUIIbHBIX TPyOax
e —— :), 3. Ty IEUCTBUTENBHYIO BA3KOCTh, KOTOPOI
7. o0J1ajjaeT; NpOMBIBOYHAS KUAKOCTh MPH

XapaKTepU3yeT:

CKOpPOCTH CJIBUTa, UMEIOIIEH MECTO B
OypUIIBHBIX TPyOax UM B IPOMBIBOUHBIX
KaHaJax Iopoa0opa3pylIaoero HHCTPYMEHTA;
4. Ty NENCTBUTENIbHYIO BA3KOCTh, KOTOPOU
o0JaaeT NpOMBIBOYHAS )KUIKOCTh ITPU
CKOPOCTH CJIBUT'a, UMEIOIIEN MECTO B KOJIBLIEBOM
MIPOCTPAHCTBE, B OYPHIIbHBIX TPyOax MM B
IIPOMBIBOUYHBIX KaHajax MOpPOI0pa3pyLIAIOLIEro
WHCTPYMEHTA.




/a

Bomnpoc

BapI/IaHTBI OTBECTa

7o' D=
1. 9B =n+-2=22;
6v
n-1
2. OB=k-
) Vi
n-1
3. =Kx-n-
IB=x-n Y
z-o D3
B=Kx-n+—>
Bennunna OB g BI3KOILIaCTUYHBIX 4.9 n 6v
8. |[MTPOMBIBOYHBIX KHUIAKOCTEH OMPEACIIICTCS IJIe: 77 — IIACTHYecKas BA3KOCTD, I1a-c; to—
o dhopmyie:
(bopmy JTUHAMHUYECKOE HaIpsDKEHUe caBura, [1a; ¥y, —
CKOPOCTb CJIBUTa, ¢ |; D5 — SKBUBAJICHTHBIH
JUaMeTp KaHala MOTOKa MMPOMBIBOYHOM
KHJIKOCTH, M; K — YHCIIO IPOMBIBOYHBIX
KaHAJIOB; V — CPEIHSISI 10 CCUCHUIO KaHaja
MOTOKa 00BEMHAS CKOPOCTH JIBHKCHUS
MIPOMBIBOYHOM JKHUKOCTH, M/C.
70D
1. OB=n+—"—"" 2 -
Y
n-1
2. =K.
9B =k 7/W ;
n-1
3. =Kx-n-
IB=x-n Y
To' D)
Bennunnaa OB s ceBaormacTUYHbIX 4. 9B=Kk-n+—— 6v
9. |IpOMBIBOYHBIX KUIKOCTEH OMpeenseTcs ) )
o opyte rJe: 77 — IIaCTUYECKas BA3KOCTh, [la‘c; 7,—
ol :
JTUHAMHUYECKOe HampshDKeHUe casura, [1a; ¥y, —
CKOPOCTb c/IBUTa, ¢ |; Dy — SKBUBAJIEHTHBIH
JTUaMeTp KaHaia MOTOKa MPOMBIBOYHOM
KHUJIKOCTH, M; K — YHCIIO TPOMBIBOYHBIX
KaHaJIOB; V — CPE/IHSISI 10 CEUEHUI0 KaHama
MOTOKAa 00BEMHAST CKOPOCThH JIBHKCHUS
POMBIBOYHOM KUAKOCTH, M/C.
I
B nmMpKynsSnnoHHON CUCTEME CKBAKUHBI ; g; ;88 ig 28800 c"l
10. |cKOpOCTh CIBUTA MEHSIETCS B ITUPOKUX 3' or 10 10 500 ¢! '
npenenax: B OypuiIibHON KOJIOHHE — ’ ' _
el yp 4. 010 000 70 100 000 ¢!
1. B IpOMBIBOYHBIX KaHAJIaX
mopoaopas aroIero MHCT €HTa U B
DddexTuBHas BAZKOCTD MPH MOJTHOCTHIO POZIOPaspYIIAIOIL PyM
a3 enmoii crpyKType (IBx) TECKOMJIOOTACTUTENSIX (THAPOIUKIIOHAX );
11. Ea I; Z’c];le Vet BE;IEOZEB . O;HBOquﬁ 2. B KOJIBIIEBOM TIPOCTPAHCTBE CKBAYKUHBI,
x If)IKOCfI/I' y p 3. B TPOMBIBOYHBIX KaHAIAX
’ MOPOOPA3PYIIAIOIIETO HHCTPYMEHTA;
4. B OypUIILHBIX 0ax.
Y| Y!
1. ¢ yBennuenuem (OBw);
HNuTeHcuBHOCTEL 00OraeHus 7 yB eHBI_HCHI/IeM( (9]; )’)_
12. |npOMBIBOYHOM KUAKOCTH IIJIAMOM 3' yM oL
4

CHMXKACTCA —

. ¢ yBenmmaenueM (DB1oo);
. ¢ ymenbmieareM (9B10o).




/a

Bomnpoc

BapI/IaHTBI OTBECTa

13.

C poctoMm (OB100) —

1. yBennumMBarOTCSA THAPABINYECKUE
CONPOTHUBIICHUSI IPU TEYEHUH IPOMBIBOYHON
KHUJIKOCTH U U PepeHInaIbHOe 1aBICHUE;
2. 9TO BeJIET K CHIKCHUIO MEXaHUYECKON
CKOpOCTH OypeHHsI ¥ IPOXOJKU Ha JIOJIO0TO
(KOpOHKY);

3. 9TO BEJET K YXYIIICHUIO YCIIOBUH
3apOXKJCHUS U Pa3BUTHSI MaKpo- U
MUKPOTPEIINH;

4. Bce BBILICTICPEUNCIICHHBIE.

14.

C ymenbiienuem (OB«) —

1. moBBIIIIAETCS CTENICHh OUMCTKH 320051
CKB)KMHBI OT LIJTAMA U OXJIKICHUS
HOPOJI0Pa3PYIIAIOIIET0 HHCTPYMEHTA;

2. BO3pacTaeT pecypc padoThl
HOPOJI0Pa3PYIIAOIIET0 HHCTPYMEHTA;

3. BO3pacTaeT MEeXaHU4YeCKasi CKOPOCTh OypeHus;
4. Bce BbIIIENIEPEUNCIIEHHBIE.

15.

(OB100) siBNISIETCS OCHOBHBIM
MOKa3aTeIeM OMpPEeIeNISIOIINM —

1. TpaHCTIOPTHPYIOIIYIO CIOCOOHOCTB OTOKA,
KOTOpas TEM BbBIIIC, YEM MCHBIIC 3HAUCHUA
(OB100);

2. TPAHCTIOPTUPYIOILYIO CITOCOOHOCTDH MOTOKA,
KOTOpasi TEM BBIIIE, YEM BBIIIEC 3HAYCHHS
(OB100);

3. TPAaHCTIOPTUPYIOIILYIO CIIOCOOHOCTbH MOTOKA,
KOoTOpasA TEM MCHbIIC, YEM BBIIIC 3HAUYCHUSA
(OB100);

4. TpaHCTIOPTUPYIOUIYIO CIIOCOOHOCTbH MOTOKA,
He3aBucuMo oT 3HaueHus: (DB1oo)

16.

HenproToHOBCKHE KHUIKOCTH 3TO —

1. ’KMAKOCTH, T€UEHNE UITH PEOJIOTHIECKOE
MIOBEJCHUE KOTOPBIX HE MOAUYUHSICTCS 3aKOHY
BHyTpeHHero TpeHus M. HeroToHa;

2. )KUJKOCTH, Y KOTOPBIX JTUHAMUYECKas
BSI3KOCTh OCTAETCsl HEM3MEHHOM MpH 000
CKOPOCTH CJIBUIa;

3. )KHJIKOCTH, Y KOTOPBIX IIACTUYECKAst BA3KOCTh
ocTaéTcs HEM3MEHHOM pH 110001 ckopocTH
CIBUTa;

4. KMJIKOCTH, Y KOTOPBIX IJIACTUYECKast BA3KOCTh
OCTAETCsI HEU3MEHHON HE3aBUCUMO OT
JUHAMHAYECKOr0 HANPSKEHUsI CIIBUIA.

17.

Peorpamma HPIOTOHOHOBCKUX KUAKOCTEH
MIPEICTABIISIET COOOM —

1. npsMyto TMHUIO, TPOXOAIIYIO Yepe3 Hayalo
KOOp/IMHAT;

2. KPUBYIO JIMHUIO, TPOXO/ISIIYI0 Yepe3 Hadalo
KOOp/IMHAT;

3. IPSAMYIO JTMHHIO, TAPAIIISIEHYIO OCH
CKOpOCTH CJIBUT;

4. IpsMyI0 JIMHHIO, UCXOAALIEH C yIIIoM
HAKJIOHA U3 OCH CKOPOCTH CJIBUTA.




/a

Bomnpoc

BapI/IaHTBI OTBECTa

18.

N3 peorpaMmbl 1Ji1 HBFOTOHOHOBCKUX
JKUJIKOCTEH CIIEYET UTO:

1. nuHamMuyeckas BSI3KOCTb HE OCTAéTCA
HEU3MEHHOM IpH JIF000H CKOPOCTH CIIBUTA;

2. TMHAMHWYECKasl BA3KOCTh HE OCTAETCS
HEU3MEHHOM IMpH JIF000 CKOPOCTH CIIBUTA U
T€OMETPHUYECKU MIPEJICTABISAET COO0H TaHTEHC
yrila HaKJIOHA PE0JIOTMYECKON KPUBOW K OCH
CKOPOCTH CJIBUTA;

3. IMHaMHYECKas BA3KOCTh OCTaETCs
HEU3MEHHOM MpH J1000# CKOPOCTH C/ABHUTA U
TreOMETPUUYECKU MPEJICTABISET COO0M TaHTeHC
yTIJIa HAKJIOHA PEOJIOTMYECKON KPUBOM K OCH
CKOPOCTH CJIBHIa;

4. nuHAMHUYECKasa BSI3KOCTh OCTAETCS
HEU3MEHHOM MpH 1000 CKOPOCTH CABHUra U
TCOMETPHUYCSCKHU MIPEJICTABIISAET COO0H KOTAaHTEHC
yrila HaKJIOHA PEe0JIOTHYECKON KPUBOM K OCH
CKOpPOCTH CJIBUTA.

19.

BOJBIIMHCTBO MPOMBIBOYHBIX KHUJIKOCTEN
OTHOCHUTCH:

1. K HBIOTOHOBCKHUM,;

2. K HEHBIOTOHOBCKHM;

3. K TIICEBJ0 HBIOTOHOBCKHUM,;
4. X ICTUHHO HBIOTOHOBCKHUM.

20.

I[J'ISI MCCBAOILTIACTUYHBIX ITPOMBIBOYHBIX
H(H,HKOCTCﬁ XapaKTCPHO:

1. yBenuueHue BSI3KOCTH C YMEHBIICHHEM
CKOPOCTH CJIBUTA,;

2. CHI)KEHHE BSI3KOCTH C YMEHBIICHUEM
CKOPOCTH CJIBUTA,;

3. CHM)KEHHE BS3KOCTH C YBEIIMYEHUEM CKOPOCTH
CIIBUTA;

4. yBenn4eHue BA3KOCTU C YBEITHYCHUEM
CKOPOCTH CJIBHUTA.

Bapuant Ne 3

n/a

Bomnpoc

Bapuants! oTBeTa

Bs3komnactuuHas IIPOMBIBOYHAA
KUAKOCTD XapaKTCPU3YCTCA TCM, UTO B
COCTOSIHHH ITOKOA:

1. obnagaeT mMpoCTPaHCTBEHHOM CTPYKTYPOH,
JOCTaTOYHO KECTKOM, YTOOBI COMIPOTHUBIISATHCS
aroboMy HanpsikeHuto, Menbliemy CHC;

2. He o0agaet )KECTKOM MPOCTPAaHCTBEHHOM
CTPYKTYpOM, YTOOBI CONPOTUBIIATHCS JTHOOOMY
HanpspkeHnto, Mensiiemy CHC;

3. obyazaet MpoCTPaHCTBEHHON CTPYKTYPOI,
JOCTaTOYHO KECTKOM, YTOOBI COMIPOTHUBIISATHCS
mo0omy HanpspkeHuto, oonpmemy CHC;

4. He o6naaeT KECTKON MPOCTPAHCTBEHHOM
CTPYKTYpOM, YTOOBI CONPOTUBIIATHCS JTHOOOMY
Hanpsbkenuto, 6onpiemy CHC.




/a

Bomnpoc

BapI/IaHTBI OTBCTa

Bsi3konnactuyHas npoMbIBOYHAs
KUAKOCTb XapaKTepU3yeTCs TEM, UTO:

1. xorya HampspKEHUE CBUTA T , BI3BAHHOE
BHEIIHUM BO3/ICHCTBHEM, HE TIPEBBIIIACT
3Hauenue CHC, cTtpykTypa pazpyiiaercs u
KUJIKOCTh HAYMHACT TEYb;

2. KOTJla HaMpsDKEHUE CIBUTA 7 , BHI3BAHHOE
BHEIIHUM BO3JICHCTBUEM, IPEBBIIIAET 3HAUCHHE
CHC, crpykrypa pa3pylaercs 1 )KHIKOCTh
HAUYMHAET TeUb;

3. Korja HanpsDKeHHUE CIBUTA 7 , BBI3BAHHOE
BHEIIHUM BO3JICHCTBUEM, IPEBBINIACT 3HAUCHHE
CHC, cTpykTypa HE pa3pylIaeTcs ¥ >KUJIKOCTb
HAUYMHAET TeUb;

4. xorja HanpspKEHHUE CABUra 7 , BRI3BAHHOE
BHEIITHUM BO3JICHICTBHEM, HE TIPEBBIIIACT
snauenue CHC, cTpykTypa He pa3pyiiaeTcs u
KHUJIKOCTh HAUWHAET TEYb.

BsskorutactTuyHas IpoOMBIBOYHAS
JKUJKOCTh XapaKTEPU3yeTCs TEM, UTO:

1. npu 7 > 7, KUAKOCTH TEUET YK€ KaK OObIYHAS
HbIOTOHOBCKasI ’KHUJIKOCTb C BSI3KOCTBIO 77 ;

2. upu T < T, KUAKOCTb TEUET y>Ke KaK OObIYHAS
HBIOTOHOBCKAS KHUIKOCTh C BA3KOCTBIO 77 ;

3. npu 7 = T, KUAKOCTb TEUET YiKC KaK 00BIYHAS
HBIOTOHOBCKAsI ) KUJAKOCTb C BA3KOCTBIO 77 ;

4. 1pu 7T =T, )KUJIKOCTb TEUYET YK€ KaK OObIYHAs
HBIOTOHOBCKasl )KUJKOCTb C BA3KOCTBIO 77 ;

Bs3komnactuuHas IIPOMBIBOYHAA
KUAOKOCTh XapaKTCPU3YECTCA TCM, YTO:

1. xorga neficTByroIMKE B TPOMBIBOYHOM
KHUJIKOCTH KacaTelIbHbIE HAMIPSKEHHSI CIBUTA
cranoBsarca menbuie 7 = CHC, To
POCTPAHCTBEHHAs CTPYKTypa BHOBb
BOCCTaHABIIMBAETCS,;

2. KOTJla IUCTBYIOIINE B IPOMBIBOYHOM
KHUJKOCTH KacaTelIbHbIE HAMIPSKESHHSI CIBUTA
cra”oBsirca meusie 7 > CHC, to
MPOCTPAHCTBEHHAS CTPYKTYpa BHOBb
BOCCTaHABJIMBAETCS,;

3. Kor/ia AeMCTBYIOIINE B IPOMBIBOYHOMN
KHUJIKOCTH KacaTeJIbHBIC HAMIPSKCHHSI CITBUTA
craHoBsATca MeHblie 7 > CHC, To
MPOCTPAHCTBEHHAS CTPYKTYpa BHOBb
BOCCTaHABJIMBAETCS,;

4. xorja nefcTBYIOIUE B IPOMBIBOYHOMN
KHUJIKOCTH KacaTeJIbHBIC HAMPSKCHHSI CJIBUTA
craHoBsaTca MmeHbe 7 <CHC, To
MPOCTPAHCTBEHHAS CTPYKTYpa BHOBb
BOCCTaHaBJIMBAETCA.




/a

Bomnpoc

BapI/IaHTBI OTBCTa

I[I/IHaMI/I‘IeCKOG HAaIps>KCHUC CABUTA

1. HanpsxeHue, Ipu KOTOPOM HAYUHAETCS
TE€YEHUE KHUIKOCTU, MEHBILIE, YEM Ty,

2. CONPOTHUBIICHHE TPOMBIBOUHON KHUIKOCTH,
BO3HHUKAIOIIEE IPU NHULIUUPOBAHUY €€ TEUECHMUSI

;
> KOCBEHHO XapaKTepHu3yerT: 3. yCKOpeHHe ITPOMBIBOYHOM KHUIKOCTH,
BO3HUKAIOIIEE MPU HHUITUUPOBAHUY €€ TCUCHHUS,
4. HanpsKEeHUe, P KOTOPOM HaYMHAETCS
TEUEHUE KUAKOCTH, OOJIbLIE, YEM 7).
l.z=ny;
\n
2. 7= K(]/j , ipu N<1;
AN
.7=1, +K(7/j X
6. HpI0TOHOBCKYIO Hi€aIbHO BSI3KYIO Cpey
OIMCHIBAET PEOJIOTUYECKOE YPABHEHUE: '
4 t=1,+1y,
IJie: 77 - BA3KOCTb; y - CKOPOCTb JedopMaluy;
T - KacaTeJIbHOE HaIPSDKEHUE; To—
JMHAMUYeCKoe HanpsbKkeHue capura, [1a; K —
MHJIEKC KOHCUCTEHIMH; N — [10Ka3aTelb
HEHbIOTOHOBCKOT'O ITOBE/ICHUSI.
AN
1l 7= K(]/j , ipu N<1;
[cesnomnactuunyo cpeny OctBanbaa- (2. =17,
7. |ne Baane onuceIBaeT peojgorunyeckoe A
ypaBHEHHE: . T=1,+ K(]/) ;
AN
4. 7= K(]/j , Ipu n>1.
l.z=ny;
AN
2. 7= K(yj , ipu nN>1;
Hunatantayto cpeny OcTBanbaa-je
8. |Baaie ommchIBaeT peosoruieckoe A
ypaBHEHHE: . r=1,+ K(J/) ;
AN
4. 7= K(}/j , ipu N<1.
1. TeXHUYECKYIO BOY, COJIEBOM PacTBOD;
2. TIIMHUCTBIN pacTBOD;
9 K cpene OcBanpaa-ne Baane MoxHO 3. IOJMMEPHBII pacTBOP ¢ HEOOIBIIUM

OTHCCTH

coJiepKaHueM TBepaoil (asbl;
4. moTMMEpHBIN pacTBOP, MEHY, TAMITOHAKHBIN

pacTBop.




/a

Bomnpoc

BapI/IaHTBI OTBCTa

10.

BsskomutactuuHyo KUAKOCTh bruHrama
OIMCBHIBAET PEOJIOTHYECKOE YPABHECHHE:

1l 7= K(;/j , ipu N>1;

2. T:K(j/j , Ipu N<1,;
3. r=ro+n-f;

4. r=rO+K(7) :

11.

Mogaens cpenpl I'epmens-banknu
ONMCHIBAECT PEOJIOTHYECKOE YPABHEHUE:

1. T:K(j/j , ipu N>1;
2. T:K(j/j , ipu N<1,;
3. T=rO+K(;}) X

4. T:n-j/.

12.

K >xnnkocti buaramMa MoXKHO OTHECTH

1. rIMHUCTHIN pacTBOP;

2. IONIMMEPHBIN pacTBOp, NEHY, TAMIIOHAYKHBIN
pacTBop;

3. OJIMMEpPHBII pacTBOP ¢ HEOOIBIIUM
coJiep;kaHueM TBepaon (assl;

4. Bce pacTBOPBI.

13.

K xxunkoctu I'epens-bankiu MoxxHO
OTHECTH

1. Bce pacTBOpBHI;

2. TEXHUUYECKYIO BOJly, COJIEBOH PacTBOP;
3. TIMHUCTBINA PacTBOD;

4. moIMMEpHBIN pacTBOP ¢ HEOOJIBIINM
coJiepKaHueM TBepAou (a3bl.

14.

J1s peanbHBIX IPOMBIBOYHBIX
JKUJKOCTEN MTPU MAJIBIX CKOPOCTAX
caBUTa —

1. 3aBucuMOCTh 7 = 7 () HeNHMHEHHa, 4TO He
COOTBETCTBYET Mojenu bunrama — [1IBenoBa;

2. 3aBUCUMOCTH 7 = 7 () JIMHEIiHa, 9TO He
COOTBETCTBYET Mojenu bunrama — I1IBenosa;

3. 3aBHCUMOCTb 7 = 7 () HEIMHEHHa, 4TO
COOTBETCTBYET Mojienn bunrama — [1IBenoBa;

4. 3aBUCHMOCTb 7 = 7 () JHMHEWHa, 94TO
cooTBeTCTBYET Moziesid bunrama — [lIBenoBa.

15.

Mexannueckuii aHajaor
byHIaMeHTalIbHON MOJIeNIN UACATbHO
BSI3KOM Cpeabl —

1. TBépnoe Teno ['yka;

2. HBIOTOHOBCKAsl ’KHJIKOCTb;

3. HEHPIOTOHOBCKAsI YKHUIKOCTB;
4. tBépnoe Teno CeH-Benana.




/a

Bomnpoc

BapI/IaHTBI OTBCTa

16.

[ peanbHBIX IPOMBIBOYHBIX
YKUJKOCTEH TIPH MaJIBIX CKOPOCTSX
CIBHUI'a 3TOT UHTEPBAJI CKOPOCTEN BO
BHHMaHHUE HE MPUHUMACTCS M —

1. JAUHAMHUYCCKUM HAIIPAKCHUEM CIABUTA Tp
CUHUTACTCs 3HAUCHUEC HAIIPSXKCHUA B TOYKE

niepecedeH st MpoIoDKeHMs psMoit 7 =7 () ¢

OCBIO KacaTeJIbHbIX HAIPSKCHU;
2. CTaTUYECKUM HAIPSDKEHUEM CABHUIa CUMTAETCS
SHAYCHHEC HAIIPSKCHUS B TOUKC NNEPCCCUCHUA

HPOIOJDKEHHS IPIMOit 7 = 7 () € OChIO

KacaTCJIbHBIX Hal'[pﬂ)KeHHfI;
3. JAUHAMHWYCCKUM HAIIPAKCHUEM CIABUTA Tp

cuMTaeTcst u300pakeHue npsamoit 7 =7 (),

UCXOJIAIIEH U3 Havajga KOOPAUHAT;
4. TMHAMUYECKUM HaINpPsHKCHUEM CIBUTA To
CUMTACTCS 3HAYCHUE HANIPSHKCHUS B TOUKE

niepeceyeHs HaKJIOHa MPSIMON 7 = 7 () C OChIO
cKopocTu neopmanuu (WK CIBUTA).

17.

B pynnamenranpHOM MoienH HieaIbHO
BSI3KOU Cpebl:

1. npu cHATHM Harpy3ku Jegopmanuu
COXPAaHSIIOT MAKCUMaJIbHOE 3HaUYEHUE,
JOCTUTHYTOE MOJ| IEHCTBUEM HANPSIKEHHUS;

2. CKOpOCTb JieopManuu (CKOpOCTb TEUSHHUS,
JIBYDKEHUS) TPONOPIIMOHATIbHA JIEHCTBYIOIUM
HaIpsDKEHUAM, a iehopMalivs yBeJIUYUBACTCS
IIPONOPLMOHAIIEHO BPEMEHHU U COXPAHAETCS
MOCJI€ YCTPAHEHUS HAIPSKEHHUI;

3. TeopeTudecku aedopmMarus sBiIseTcs
MIHOBEHHOH (HE3aBUCUMOM OT BPEMEHHM ), U IpU
HE3HAUUTENbHBIX Je(OpMaLIUAX 3aBUCUMOCTh
MeX/1y HanpshKeHUEeM U JedopMariueit siBisieTcs
JIUHENHHOU (yHKIHEH;

4. Ipu CHATUHU HArpy3Ku Aepopmaruu
COXPAHSIIOT MUHMMAJIbHOE 3HAUEHUE,
JOCTUTHYTOE IMOJ1 JIeHICTBUEM HAIIPSIKEHHUSL.

18.

B ¢dynnamenTanbHON Mosienu
JKECTKOIJIACTUYHON CPEJIbI:

1. mpu cHATHUN HAarpy3Ku aedopMaruu
COXPAaHSIIOT MaKCUMaJIbHOE 3HaU€HUeE,
JOCTUTHYTOE IOJ1 JI€MCTBUEM HAIIPSKEHHUS,

2. CKOpOCTh JieopManuu (CKOpOCTh TEUCHUS,
JIBMDKEHUS ) TPONOPIMOHATIbHA JIEHCTBYIOIUM
HanpsLKEHUAM, a ieopMaliys yBeIUYUBAETCS
MIPONIOPLIMOHAIEHO BPEMEHU U COXPAHAETCS
MOCJI€ YCTPaHEHUS HAIIPSKEHMUI;

3. TeopeTudecku aedopMarus sBiIseTcs
MIHOBEHHOH (HE3aBUCHUMOMN OT BPEMEHHM ), U IIPU
HE3HAUUTENIbHBIX JIeopMalnix 3aBUCUMOCTh
MEX]y HalpshKeHHEM U Jepopmanueil sBiseTcs
JTUHEHHOU (yHKUHEH;

4. ipu CHATUM HATPY3KHU AedhopmMariu
COXPAaHSIIOT MUHMMAJIbHOE 3HAUEHUE,
JOCTUTHYTOE NOJ IEHCTBHEM HaNpsKEHUsI.




Bomnpoc Bapuantsl oTBeTa
n/m
1.y=0,ecnurt < 10
2.v> 0, ecnu T = 10;
[Tpu mpocToM cIIBUTE, COOTHOIICHUS 3.y =0, ecnu t > 10;
19. |oTpakaronue NOBEACHUE MOJICTH 4. 1u2,

JKECTKOIIJIACTUYHOU Cpeibl, UMEIOT BUJ:

TAC: 70 — PCOJIOTHUYCCKAad KOHCTAaHTAa, Ha3bIBaCMasd
IPEICIIOM TUTACTUYHOCTH (TEKYYECTH); ) —
nedopMarust; T — HanpsbKeHUE.

[ImacTUYecKyr0 TEKY4ECTh OTIIMYAET OT

1. Bpemsi He UrpaeT HUKAKOW POJIH;

2. 00a BUJa TEKy4eCTH MPHUBOIAT K TTOCTOSTHHBIM
nehopmanusm;

3. TIpH BSI3KOM TCUCHUH DHEPTHsI, 3aTPAavYCHHAS Ha

20. BSI3KOH — negopmaruio, 3aBUCUT OT CKOPOCTH
nepopManuy, TO Npyu IIACTUYECKOM TEUEHUN
TaKasi 3aBUCUMOCTb OTCYTCTBYET;
4. Bce BbIIIENIEPEUNCIIEHHBIE.
6.3. Onucanne nokasarteJieii 1 KpUTepueB KOHTPOJISA yCIIeBAeMOCTH, ONIMCAHME LKA
OlLlCHUBAHUSA

KpuTepuu oneHOK mpoMeKyTOYHOI aTrTecTanuu (1uddpepeHHPOBAHHOIO 3a4eTa)
Ilpumepnaa wkana oueHueaHun 3HAHUIL NO GONPOCAM/BLINOIHEHUIO 3A0AHUIL
oughghepenyuposannozo 3auema:

Ounenka
IToporosslii ypoBeHb YrayoneHusii IIpoaBuHyTBIH
«2» OCBOCHHA YPOBeHb OCBOEHMS YPOBeHb OCBOEHUS
(HeyI10BJIEeTBOPHUTEIBHHO) «3» «4» «5»
(Y10BJIETBOPHUTEIHHO) (xopo1uo) (oTJAMYHO)

IMocemenue menee 50 %

MPAKTHUYCCKUX 3aHITUH

ITocerenue He MeHee
JICKIIMOHHBIX U 60 % NEeKIUOHHBIX U
MIPAKTHYECKUX 3aHITHN

[Tocemenue He MeHee
70 % JEKIUOHHBIX U
MPAKTHIECKUX
3aHATHI

ITocelieHue He MeHee
85 % JeKIMOHHBIX U
NPAKTUUCCKUX 3aHSITHH

MaTepuana, J0ImyCcKaeT

CyIIIECTBEHHBIE OINOKH B
OTBETaxX Ha BOIPOCHI | OMYCKAaeT HETOYHOCTHU CYILIECTBEHHBIX
B OTBETE Ha BOMPOC

CryneHr 00BEMe 3HaeT
3HaeT MaTepHall,
CTyzieHT He 3HaeT HOBEPXHOCTHO 3HAET Marepuall,
o IPaMOTHO U 10
3HAYUTCIBbHON YaCTH Marepurall OCHOBHBIX T'paMOTHO U 110

pas3aesnoB U TEM
y4eOHOH AUCIIUTUIAHEL, €ro, He JIoMycKas

CTyIeHT B ITOJIHOM
CtyaeHT XopoIo ya

CYIIECTBY U3JIaracT
CYIIECTBY U3JIaraet
€ro, JOITycKast
HEKOTOpbIE

HCTOYHOCTH B OTBETC o
HCTOYHOCTCHU B OTBETC

SH,HHHHI;'I HEC BBIIIOJIHCHO

Ha BOIIPOC.
Ha BOIPOC
He ymeer Haxonuts Wnoraa Haxoaut VYBepenHo Haxoaut | bezommbouHo HaxoaUT
peteHns: OOJIBIIMHCTBA peleHus, perieHus, perieHus,
MPETyCMOTPEHHBIX MIpeyCMOTPEHHBIE MpeyCMOTPEHHBIE MIpeyCMOTPEHHBIE
MporpaMMoit 00ydeHust | mporpaMmMoi 00ydeHus IporpamMmon IIpOrpaMmon
3aJIaHUN 3aJaHuN 00yJeHMS 3aJaHui 0o0yJeHMs 3aaHui
BonsmmHCTBO IIperycMoTpeHHBIE IIperycMoTpeHHBIE [IpenycMmoTpeHHbIE
MIPETyCMOTPEHHBIX MpPOTrpaMMoii 00ydIeHuUs MIPOrpaMMoit NporpaMMoin 00y4eHHsI
MpOrpaMMoi OOy4YeHHUs! | 3aJaHus BHITOJIHEHBI 00y4eHus 3a1aHus 3aJIaHUs YCIEIIHO

YAOBJICTBOPUTCIBHO YCHCIIHO BBIITOJIHCHBI BBITTOJTHCHBI




Ilpumepnan wkana oyeHusaHUA 3HAHUIL 6 Mecmosoil hopme:

KoJinuecTBO NpaBWIbHBIX O0TBETOB,
% Ouenka
0-49 HeyznoBneTBopHUTENbHO
50-65 Y I0BICTBOPUTEILHO
66-85 Xoporiro
86-100 OTIMn4HO
7. YYHEBHO-METOANUYECKOE U UTH®OOPMAIINOHHOE OBECIIEYEHUE

T CHATITAHBI

7.1. PexoMenyeMasi IUTEpaTypa
7.1.1. OcHoBHas1 IUTEpPaTypa
1. baunos I1.A. T'mapoaspomexanuka u TemiooOMeH B OypeHuu : yued. mocobue /
[T A. biiunoB, A.H. Amutpues. — CII6. : M3a-so [lonurexn. yn-ta, 2017. — 114 c. (rmaBuas
oubmoteka YK 622.244.49(075.8) A 89294 b 695).
2. babasu 3.B. Mnxenepusie pacuetsl npu Oypenun / O.B. babasH, A.B. Uepnenko —
Bomnorna: Undpa-Umkenepus, 2016. — 440 c. — http://znanium.com/catalog/product/671514
3. babasu O.B. bypoas runmpasnuka: YdyeOnoe mocobue / 3.B. babasu — Bomorga :
Wudpa-Umkenepus, 2018. — 156 c. — http://znanium.com/catalog/product/989174

7.1.2. lonoaHuTeEIBHASI TUTEPATypa

1. baGasu, D.B. BypoBeie pactBopsl : yued. mocobue / D.B. babasu, H. 0. Moiica. —
Mocksa; Bonorna : Uadpa-Umxkenepus, 2019. — 332 c¢. — ISBN 978-5-9729-0287-3. — Tekcr :
anekTponHsbiit. — URL: https://znanium.com/catalog/product/1049176.

2. 3amanees, 3.X. OCHOBBI THIPABIMKH U TEIUIOTEXHHUKH : yaeOHOE rmocoOue aiis By30B /
3.X. 3amanees, B.H. [Tocoxun, B. M. Yedanos. — 3-e u3n., crep. — Cankr-IlerepOypr : Jlansp,
2021. — 352 c. — ISBN 978-5-8114-7932-0. — Tekcrt : anekTpoHHBbIi // JlaHb : 31€KTPOHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/book/169446.

3. JlaxmakoB, B.C. OcCHOBBI TEMJIOTEXHUKM U THAPABIMKU: YydeOHoe mocobue /
B.C. Jlaxmakos, B.A. Koporunckuii. — Munck: PUIIO, 2019. — 220 c. — ISBN 978-985-503-
952-6. — Tekcr: onexTpoHHbI / JlaHp : 31IeKTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/131835.

7.1.3. YueOHO-MeTOAMYeCKOe o0ecneyeHne
1. I'mapoaspomexanuka npu OypeHuH: MeToauveckue yKa3aHUs K HPaKTHUYECKUM
3anatusM / Cankrt-IlerepOyprekuii ropusiii yausepcuret. Coct.: [1.A. baunos. CII6, 2018. 22 c.
— http://ior.spmi.ru/system/files/pr/pr_1544259222.pdf
2. l'unpoaspomexanuka npu OypeHun: MeToaudeckue yKa3aHusi K CaMOCTOSITETbHBIM
pabotam / Cankt-IlerepOyprckuii ropubrit yausepcurtet. Coct.: [1.A. bnunos. CII6, 2018. 25 c.
— http://ior.spmi.ru/system/files/srs/srs_1544259222.pdf

7.2. Ba3pl  JAaHHBIX, 3JIEKTPOHHO-OHOJHOTEYHbIE CHCTEMBbI, HWH(OPMANMOHHO-
CIIPABOYHbIC H MOUCKOBbIE CHCTEMBI
— EBponeiickas mudpoas oubanoreka European: http://www. europeana.eu/portal/;

— Mupogas mudposas o6ubnmoreka: http://www.wdl.org/ru/;

— CBobOoanas snnukinonenus «Bukunenus»: http://ru.wikipedia.org/;

— CrioBapu | SHIMKIIONEINH Ha «Akagemukey: http://dic.academic.ru/;

— DnekTpoHHas 6ubaroTeKka yueOHukoB : http://student.net/;

— DnextponHas oubaroreka IQlib: http://www. iglib.ru/;

— OnektpoHHass Oubnuoreka Poccuiickoit ['ocynapctBenHnoit bubnmorexu
(PT'B): http://www.rsl.ru/;

— Koncynbrantllnioc: cnpaBoyHO - TOMCKOBasg cUCTEMa [DJIEKTPOHHBIA pecypc]. -
WWW.consultant.ru/.
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— Hayunas snekTponnas 6ubimoreka «Scopus» https://www.scopus.com

— Hayunas snekrponnas oubmmoreka ScienceDirect: http://www.sciencedirect.com

— Hayunas snexrponnas 6uonmoreka «eLIBRARY»: https://elibrary.ru/

https://e.lanbook.com/books.

—Cucrema ['APAHT: »5351eKTpOHHBIA TEPUOJUYECKUN CIPABOYHUK [DIIEKTPOHHBIN
pecypc] www.garant.ru/.

— DnekTpoHHO-GuGnHoTeHas cucteMa «5C FOPAMT» www.biblio-online.ru.

— DnexTpoHHast Oubnmoreunas cucrema «HanmonanbHbli MQPOBOI pecypc «PyKOHTH».
http://rucont.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHBI

8.1. MaTepuajibHO-TeXHHYECKOE OCHALIEHUE Ay IMTOPHIA:
AyIuTOpHM 1JIsl IPOBEAeHUs JIEKIIMOHHbBIX 3aHSATHH.

44 mnocamo4yHbIX MecTa (CTON ayauTopHbIM ans cryaeHtoB (tun 1, 2) Canvaro
ASSMANN — 22 r., cryn — 44, komnbroTepHoe kpecino 7875 A2S — 4 mit., nocka HacTeHHas,
Oenasi, MarHuTHO-MapkepHasa «Magnetoplan» 2400%1200 — 1 wt, cucteMHsblii 610K — 1 mwT. ¢
BO3MOXKHOCTBIO jgocTymna K cetu «MuHrepHer», monutop KK 17" — 2 mrT., 1oKymMeHT-Kamepa
ELMO HV-5600XG — 1 mit., kommytatop Kramer VP201XL1 — 1 wT., MyapTUMEAHA IPOSKTOP
Mitsubishi LVP XD490U — 1 mt, noasec mus npoekropa SMS AERO — 1 mrT., ycuauTemb-
pacupenenutens Kramer VP200XL — 1 wr., ycunurens-pacupeaenurens Kramer VP200XL —
1w, 3kpaH ¢ nyabTOM HacTeHHbIM BbABMKHOM Dreper ¢ MK mynsToM ympasiieHus c
3JICKTPOTIPUBOJIOM — | IIT., UCTOYHHK OecniepeOoitHoro nutanus Powerware 5115 — 1 mr.).

AyIMTOPHHM /ISl IPOBEJACHUS] MPAKTHYECKUX 3aHATHH

44 mocagouynbix Mecta OCHAIIEHHOCTh MOMEIICHHS Ji1 TPOBEACHHUS MPAKTHYECKHX
3aHATHI: Jocka WHTepakTHUBHas moOwmi.Digital Board 6827.306 A2S — 1 mir., nocka menoBas 1
IT., cTON — 23 WT., cTyn — 45 1wT., TymM0a npenoaasatesns — 1 mwrt. (1octymn k ceTH «HTepHET»).

[Tepeuenpb JUIICH3MOHHOTO TporpaMMHoro odecriedenus: Microsoft Office 2010 Standard
Microsoft Open License 60799400 ot 20.08.2012, Microsoft Open License 60853086 ot
31.08.2012, Microsoft Windows 7 Professional 'K Ne 1464-12/10 ot 15.12.10 «Ha mocraBky
koMmmbioTepHoro obopynoanusi» ['K Ne 959-09/10 ot 22.09.10 «Ha mocTaBKy KOMIBIOTEPHOU
texuukm» ['K Ne 447-06/11 ot 06.06.11 «Ha moctaBky o6opynoBanusi» ['K Ne 984-12/11 ot
14.12.11 «Ha noctaBky obopynoanus» [lorosop Ne 1105-12/11 ot 28.12.2011 «Ha nocraBky
KOMITbIOTEpHOTO oOopymoBanus» JloroBop Ne 1106-12/11 ot 28.12.2011 «Ha mnocrtaBky
KomrbroTepHoro odopynosanus» 'K Ne 671-08/12 ot 20.08.2012 «Ha moctaBKy MpOAyKLIUN»
Microsoft Open License 60799400 ot 20.08.2012 Microsoft Open License 48358058 or
11.04.2011 Microsoft Open License 49487710 or 20.12.2011  Microsoft Open License
49379550 ot 29.11.2011.

8.2. lomereHus 1JI1 CAMOCTOSITEIbHOI padoThI:

1. OcHameHHOCTh TOMEIICHUS JJISI CaMOCTOATEIbHON padoThl: 13 mOCaoYHBIX MECT.
Cryn — 25 mr., cTOA — 2 WT., CTOJ KOMIIBIOTEPHBIH — 13 mT., mkad — 2 mr., J0CKa ayTuTOpHas
mapkepHas — 1 mrt., APM yue6Hoe IIK (MoHuTOp + cuctemHsblil 6;10k) — 14 mT. JlocTyn k cetn
«VIHTepHET, B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO Cpeay Y HUBEPCUTETA.

[lepeueHb JUIEH3MOHHOTO MporpaMMHoOro obecredenus: Microsoft Windows 7
Professional:I'K Ne 1464-12/10 ot 15.12.10 «Ha nocraBky kommbtoTepHoro odopyaosanus» I'K
Ne 959-09/10 ot 22.09.10 «Ha mnocraBky kommnbioTepHOd TexHukn» ['K Ne 447-06/11 ot
06.06.11 «Ha mocrtaBky ob6opymoBanusi» ['K Ne 984-12/11 or 14.12.11 «Ha mnocraBky
obopynoBanusa" [loroBop Ne 1105-12/11 ot 28.12.2011 «Ha mocTaBKy KOMIBIOTEPHOTO
obopynoBanusi», [Horosop Ne 1106-12/11 or 28.12.2011 «Ha mocTraBKy KOMIOBIOTEPHOTO
obopymoBanus» 'K Ne 671-08/12 ot 20.08.2012 «Ha mocraBky mpoaykituu», Microsoft Open
License 60799400 ot 20.08.2012, Microsoft Open License 48358058 ot 11.04.2011, Microsoft
Open License 49487710 ot 20.12.2011, Microsoft Open License 49379550 ot 29.11.2011,
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Microsoft Office 2010 Standard: Microsoft Open License 60799400 or 20.08.2012,
Microsoft Open License 60853086 ot 31.08.2012.

Kaspersky antivirus 6.0.4.142

2. OCHAICHHOCTh TOMELICHHS JUIsl CaMOCTOSITeTIbHONH paloThl: 17 mMOCalouHBIX MeCT.
Jocka mns muceMa MapkepoMm — 1 mT., pabodme mecta CTyAeHTOB, obopynoBaHHbie [IK ¢
JOCTYIIOM B ceTb YHuBepcurera — 17 mT., MyapTUMEAMMHBIA npoektop — lmr., APM
npernoaBarens st paboTel ¢ MyabTHMeaHa — | mT. (CHCTEMHBIA OJOK, MOHHTOPBI — 2 TIT.),
cron — 18 mrT., ctyn — 18 wr. Joctyn k cetn «MHTEpHET», B 3JIEKTPOHHYIO HH(POPMAITMOHHO-
00pa3oBaTeNbHYIO Cpey Y HUBEPCUTETA.

[lepeyeHp JUIIEH3MOHHOTO NpOrpaMMHOro obecredyeHusi: OrmnepalnnoHHAs CUCTEMa
Microsoft Windows XP Professional T'K Ne797-09/09 ot 14.09.09 «Ha mocTtaBky
KOMITBIOTEPHOTO 000PYIOBAHHSIY.

Omnepanmonnas cucrema Microsoft Windows 7 Professional Microsoft Open License
49379550 ot 29.11.2011.

Microsoft Office 2007 Standard Microsoft Open License 42620959 ot 20.08.2007.

3. OCHaIEHHOCTh TOMEIIEHHSI ISl CAMOCTOSITENILHONH padoThl: 16 mMOocamouyHBIX MECT.
CTOJ1 KOMIBIOTEPHBIN IS CTYACHTOB (TUII 4) - 3 MIT., CTOJ KOMIIBIOTEPHBIH I CTYAEHTOB (THII
6) — 2 wT., CTOJ KOMIIBIOTEPHBIH I CTYAeHTOB (TU 7) — 1 11T., Kpeco npernoaaBarelis (ceTka,
IBEeT 4YepHbId) — 17 mT., J0ocka HamodbHas MOOWJIbHAs Oejas MarHMTHO-MapKepHas
«Magnetoplany» 1800Mmx1200mm - 1 mit., MmoHOOSIOK Lenovo M93Z Intel Q87 — 17 ., rutakat
— 5 mwr. Jloctyn k cetn «MIHTEpHET», B 3JICKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTEIbHYIO CPELY
YHuBepcurera.

[lepeuenp NUIEH3MOHHOTO MporpaMMHOro obecrnedenus: Microsoft Windows 7
Professional: Microsoft Open License 49379550 ot 29.11.2011.

Microsoft Office 2007 Professional Plus: Microsoft Open License 46431107 ot
22.01.2010.

CoreIDRAW Graphics Suite X5 orosop Ne559-06/10 ot 15.06.2010 «Ha mocraBky
IIPOrPaMMHOT0 O0ECTIEUEHUS».

Autodesk product: Building Design Suite Ultimate 2016, product Key: 766H1

Cisco Packet Tracer 7.1 (cBobomno pacnpoctpansiemoe [10), Quantum GIS (cBoGogHO
pacnpoctpansiemoe I10), Python (cBoGomano pacnpoctpansemoe IIO), R (cBobogHO
pacmipoctpansemoe [10), Rstudio (cBoboano pacnpoctpansiemoe [10), SMath Studio (cBo6ogHO
pacnpoctpansiemoe [10), GNU Octave (cBoboguo pacmnpoctpansiemoe I10), Scilab (cBobomHO
pactipoctpansemoe [10)

8.3. IlomemeHusi [Jjsi XpaHeHUs] M NPOPUIAKTHYECKOTO O00CIYKUBAHUA
00opy10BaHUA:

Ilentp HOBBIX MH(MOPMAIIMOHHBIX TEXHOJIOTUH U cpeicTB oOyueHUs (YueOHBIH IEHTp
Nel, yueGHO-maboparopHsIii kopiyc Ne 1):

OcHalleHHOCTh: TEPCOHANBHBIN KOMMbIOTEp — 2 mT. (HocTynm kK cetu «VHTEpHET»),
MOHUTOP — 4 IIT., CETEBOM HAKOMUTEIh — | MIT., HCTOYHUK OecrepeOOMHOro MUTAHUS — 2 MIT.,
TEJIEBU30p IJIa3MeHHbIH Panasonic — 1 mirt., Touka Wi-Fi — 1 mr., masinpHas ctaHmus — 2 IT.,
Jpenb — 5 mt., nepdoparop — 3 mT., HAOOp UHCTPYMEHTA — 4 IIIT., TECTEP KOMIBIOTEPHON CETH —
3 mrT., 6alJIOH CO CXKaThIM ra3oM — | MIT., macra TemIonpoBoAHas — 1 mT., meuiecoc — 1 miT.,
paanoCTaHIMs — 2 MIT., CTON — 4 1mT., TymM0a Ha KoJiecukax — | IIT., TOACTaBKa Ha KoJiecukax — 1
mIT., mKadg — 5 mT., Kpecio — 2 mrT., aectauna Alve — 1 mr.

[TepeueHp JHMIIEH3MOHHOTO MporpaMmHoro obecneuenus: Microsoft Windows 7
Professional (JIutiensuonnoe cornamenue Microsoft Open License 60799400 ot 20.08.2012)

Microsoft Office 2010 Professional Plus (JTuensuonunoe cormamenne Microsoft Open
License 60799400 ot 20.08.2012)

AHnTHBUpYcHOEe TporpammHoe obecrmeuenue Kaspersky Endpoint Security (JloroBop
Ne J1810(223)-12/17 ot 11.12.17)



8.4. JIuueH3MOHHOEe MPOrpaMMHOe odecriedeHne:

1. Omnepanuonnas cuctema Microsoft Windows Pro 7 PRO RUS.
2. Microsoft Office Std 2010 RUS.

3. Microsoft Office 2007 Standard.
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