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Pasnea 1. [lepeyens kKoMIeTeHIMH, ¢ yKa3aHHEM 3TANoOB UX (OpMHUPOBaHUA B MpoLeC-
ce OCBOCHUSA THCUMIINHBI

dopmupyembie
KOMIIETCHIIUU

Konx n nammeHoBanme
MHJIUKaTopa
JOCTHIKCHUS

KOMIICTCHITUH

[Tnanupyemsble pe3yiabTaThl

00yueHHs 110 TUCLUTUINHE,

XapaKTEepU3YIOLIUE STalbl
(hopMUpOBaHUS KOMITETEHITHI

Bunnl onneHOYHBIX
cpeacts/uudp
paszaena B JaHHOM
JTOKYMEHTE

IK*-3 Ciocoben
MIPOBOJIUTH
pacueTHoe
000CHOBaHHE U
KOHCTPYHPOBAHUE
CTPOUTEIIBHBIX
KOHCTPYKLUI
3IaHUN U
COOPYKEHHI
MIPOMBIITICHHOTO
U TPAKJAHCKOTO
Ha3HAYEHUS

IIK*-3-B-1 Beibop
HUCXOIHOU
uHpOpMaIU U
HOPMAaTUBHO-
TEXHUYECKUX
JIOKYMEHTOB JJIs1
BBITIOJTHEHUS
pac4yE€THOro
000CHOBaHUS
MIPOEKTHBIX PEIIeHU
3/1aHus (COOpPYKEHHUST)
MIPOMBIIIIJIEHHOTO U
IPaXkTaHCKOTO
HazHaueHus. Beibop
HOPMAaTHUBHO-
TEXHUYECKUX
JTOKYMEHTOB,
yCTaHaBIUBAIOLIUX
TpeOOBaHUS K
pac4éTHOMY
000CHOBaHHUIO
MIPOEKTHOT'O PELICHUs
3/1aHus (COOpPYKEHHUSI)
MPOMBIIIIEHHOTO U
TPakTaHCKOTO
Ha3Ha4YeHUs
MK*-3-B-2 C6op
Harpy3ok u
BO3JICUCTBUI Ha
3/1aHue (COOpY>KEHUE)
MPOMBIIITIEHHOTO |
IPaXkJTaHCKOTO
Ha3HAYCHUSI.
Onpenenenue
yCIIOBUH pabOThI
JJIEMEHTa
CTPOUTENBHBIX
KOHCTPYKIUN TTPH
BOCHIPHUSTHH BHEIITHUX
Harpys3okx.
Obecnieuenue
MPOCTPAaHCTBEHHOU
KECTKOCTH 3JIaHHS
(coopy>keHus) npu

3HaTh:

- 0COOEHHOCTH pabOTHI U pacueTa
OCHOBaHMU (PyHIaMEHTOB IpoO-
MBIIUICHHBIX U TPaXKIAHCKUX
3[IaHMii, BO3BOJUMBIX Ha IpoOca-
JIOYHBIX TPYHTAX;

- kputepun 3PHEKTUBHOCTH TPO-
eKTHBIX peUIeHUH (yHIaMEHTOB
MPOMBINIJICHHBIX M TPAKIAHCKUX
3/laHui, BO3BOJMMBIX Ha Mpoca-
JIOYHBIX TPYHTAX.

Biaok A — 3amaHus
pENpOaYKTUBHOIO
YPOBHS

TecToBble BOMPOCHI
Bomnpocsl I
ompoca

YMmeTh:

- BBIIIOJIHATH pvaeT OCHOBaHI/Iﬁ
(GbyHIaMEHTOB POMBIIUICHHBIX U
Fpa)I(IIaHCKI/IX 3[[8,HHI>1, BO3BOIU-
MBIX Ha

IIPOCATOYHBIX IPyHTax IO JEH-
CTBYIOIIMM HOPMATHUBHBIM JIOKY-
MEHTAaM;

- pa3pabarbIBaTh YEpPTEXKH HyJe-
BOTO IMKJIa (PyHIAMEHTOB IpO-
MBIIUIEHHBIX U TPaXKJAHCKHUX
3J1aHUM, BO3BOJMMBIX Ha MpoOca-
JIOYHBIX TPYHTAX.

Baoxk B — 3aganus
PEKOHCTPYKTUBHOTO
YPOBHS

Tunoswle 3agaun

Baajaers:
- HaBBIKAMM pacyeTa OCHOBaHUM

(GyH/IaMEHTOB IPOMBIIUIEHHBIX U
IpaXIaHCKUX 3JJaHUM;

- HaBBIKaMH pa60TI>I C CuCTeMaMu
aBTOMaTU3HPOBAHHOTO
MIPOEKTUPOBAHUS TIPU pa3paboOTKe
yepTekell  HyJeBOro  LHMKIA
(GbyH/IaMEHTOB IPOMBIIUIEHHBIX U
rpak JaHCKHX 3JIaHUH
BO3BOJUMBIX Ha MHIPOCAaOYHBIX
IpyHTax.

baox C — 3aganus
MPaKTUKO-
OPUEHTUPOBAHHOTO
W/uau
HCCJICIOBATEILCKOTO
YPOBHS
NuauBunyanbHbie
TBOPYECKHUE 3a/IaHUS




JEHCTBUHU
JKCIUTyaTallMOHHBIX
Harpy3oK

IIK*-3-B-3 Bei6op
METOAUKH PacC4ETHOIO
000CHOBaHUS
IIPOEKTHOT'O PELICHUS
KOHCTPYKLHH 31aHUS
(coopy>xeHus)
MIPOMBILLIJIEHHOTO U
IPaX/1aHCKOI0
Ha3HA4YCHUS
ITIK*-3-B-4 Beibop
rapaMeTpoB
pacyeTHON CXEMBI
31aHus (COOpYKEeHHUS ),
CTPOUTEIBHON
KOHCTPYKLHHU 31aHUS
(coopy>xeHus)
MIPOMBILIJIEHHOTO U
IPaX/1aHCKOI0
Ha3HA4YCHMUS.
Brinosnnenue
pacyeToB
CTPOUTEIBHON
KOHCTPYKLIHUH, 3JaHUS
(coopysxeHus),
OCHOBAHM 110 IEPBOMH,
BTOPOM Ipynmam
MpeneabHbIX
COCTOSIHUI
MK*-3-B-5
KoHncTpyuposanue u
rpaduueckoe
oopmienue
MPOEKTHOM
JOKyMEHTAIlMU Ha
CTPOUTENbHYIO
KOHCTPYKIIHIO
IMK*-3-B-6
IIpencrasnenue n
3aluTa pe3yabTaToB
paboT 1o pacyeTHOMY
000CHOBAHHUIO U
KOHCTPYUPOBaHUIO
CTPOUTEIHHOU
KOHCTPYKLHHU 3aHUS
(coopy:xeHus)
MIPOMBILIJIEHHOTO U
IPaXxIaHCKOTO
Ha3HA4YCHMsI




Pa3znen 2. TunoBble KOHTPOJIbHbIE 32/IaHUSI U MHbIE MaTepHAJIbl, HEOOXOAUMBbIE ISl
OlleHKHU IJIAHHPYEeMbIX pe3yJIbTATOB OOy4YeHHMs MO AUCHUILINHE (OLlEHOYHbIE Cpe/lCTBa).
Onucanue mnoKa3aTejeil M KpPUTEPHEB OLEHUBAHUS KOMIIETEHUMH, ONHCAHWE IIKAJ
OlLleHUBAHUS

Biok A

IIK*-3 Cnocoben npoeodums pacuemnoe 000CHO8aHUe U KOHCHMPYUPOBAHUE CHIPOUMETbHBIX
KOHCIMPYKUUIL 30QHUIL U COOPYHCEHUI NPOMBIUIEHHO20 U ZPANHCOAHCKO20 HA3ZHAYEHUA

Bormpoc 1 (Bb100p 0AHOIO IPABUIIBHOTO OTBETA)

VYkaxuTe HEeNpaBUIbHBIA OTBET. HBEKIIMOHHOE 3aKpeIlIeHHe TPYHTOB Pa3IMYHbIMH PacTBOPaMU
OPUMEHSIOT JUIA ..... :

1. Ycunenust ocHOBaHUWH Npu yriyosieHnH (PyHIaMEHTOB.

2. YCTpoiCTBa ILTUTHI TIOJT 3aHUEM U3 3aKPETUICHHOTO TPYHTA.

3. LlemeHTaIMK 30HBI KOHTAKTA MOAOMIBBI (DyHIaMEHTa C TPYHTOM;

4. YKpeIUIeHHus 3alIUTHOTO CIIOS TOIOMIBHI (yHIaMeHTa.

Ortger: 4

Bormpoc 2 (BbIOOp 0JHOTO TPaBUILHOTO OTBETA)

Harneranne B TpyHT Kakoro-mmbo MaTepuanga C IeNIbI0 YCTPAHCHHUS €ro BOJONPOHHIIAEMOCTH
HA3bIBACTCS:

1. butymusanus.

2. Coznanue npoTUBO(UIBTPALIMOHHBIX 3aBEC.

3. TammoHaxeM.

4. VckycCTBEHHOE 3aMOpPa’KMBaHUE.

Ortser: 3

Bomnpoc 3 (BbI00p 0JHOTO MPaBMIIBHOTO OTBETA)

Jlnis kakux rpyHTOB 3()(PEeKTUBHO YIIIOTHEHHE IPYHTOB TpaMOoBKamMu?
1. Jlns neckoB MbUIEBATHIX U KPYMHOOOJIOMOYHBIX IPYHTOB.

2. JI71s1 chIy4nX U JI€CCOBBIX.

3. Jlnst cnaObIX TIIMHUCTHIX TPYHTOB.

4. Jlns cyneceit M CyTJIMHKOB.

OtBer: 2

Bormpoc 4 (Bb100p 0AHOTO IPABUIIBHOTO OTBETA)

DIEKTPOXUMHUECKOE 3aKpEIJICHHE IPYHTOB UCIIOJIb3yeTcs A7l ocHoBaHUi ¢ K:
1. 10 m/cyT.

2. 1-10 m/cyT.

3.<0,1 m/cyr.

4.0,1-1 m/cyT.

Otser: 3

Bonpoc 5 (BIOOp 01HOTO MPaBUILHOTO OTBETA)

Bribepere ycinoBust mpoBepKy cl1aboro MOACTUIIAIONIETO CJI0S TPYHTA MO/ OJOIIBOM (yHJaMEHTa:
1. Ozq + Ozp > Pnp.

2. Ozq + Ozp < ch.

3. Ozq + Ozp > ch.

4. 6,9+ 0p<R.

Otger: 1



Bormpoc 6 (BEIOOp 0AHOTO IPABHIIEHOTO OTBETA)

O060JI0YKH BBITTYCKAIOTCS CEKIMSIMU:

1. lnuHo 0T 3 10 6 M ¥ HapyKHBIM JUAMETPOM OT 3 10 6 M.
2. lnmuHOoM 0T 6 10 12 M 1 HapyKHBIM TMaMeTPOM OT 1 110 3 M.
3. nmuuo# ot 1 10 3 M 1 HapyKHBIM 1uamMeTpoM ot 1 710 3 M.
4. JImuHOM OT 6 10 12M M HApyKHBIM THAMETPOM 10 3.

OtBerT: 2

Bormpoc 7 (BbIOOp 0JHOTO TPaBUILHOTO OTBETA)
3a cyeT SHepruu B3phIBa YIUIOTHEHUE MPOUCXOIUT MPUMEPHO Ha!

1. h=0,5Mm, hoow =4 M.

2. h=0,3M, hoouy =1 M.

3. h=0,5M, hosry =4 M.

4. h=0,30-0,5 M, hoow = 1-4 M.
OrtBeT: 4

Bormpoc 8 (BEIOOp 01HOTO IPABMIIEHOTO OTBETA)

B yeM 0c00eHHOCTh OAHOPACTBOPHOI'O METO/1a CHJIMKATU3AH?
1. obasnenue k nemenTaomy pacteopy HClo.

2. Jlo6aBnenue k xuakomy crekiny HaPOa.

3. lo6aBnenue k cunukaTHOMY Kiero H2SOa.

4. Jlo6aBnenue K xxugkomy crexiay CaCle.

Ortger: 2

2Bonpoc 9 (BbI0Op 0JHOTO MPAaBUIIBHOTO OTBETA)
['pyHTOBBIE TOYIIKH — 3TO:

1. 3amena ciiaboro rpyHTa JIpyruMm.

2. Bce BapHaHTBI HE BEpHBI.

3. YCTpOHCTBO CriennanbHBIX TPYHTOB.

4. Pa3MmernieHue Ha caboM rpyHTe APYroro rpyHTa.
Orser: 1

Bomnpoc 10 (Be160p 01HOTO MPAaBUIBLHOTO OTBETA)

Kakue KOHCTpyKLMH ycTpoiicTBa (hyHIAaMEHTOB, BO3BOAMMBIX IO MPHUHLUIY | B BeYHOMEp3JBbIX
TpyHTaX, HE PEKOMEHIYIOTCS K CIIOJIb30BaHHIO:

1. OmyckHble cBau.

2. BypoomycKHBIE CBaH.

3. JlenTouHbIe PyHIAMEHTHI.

4. bypo3aOuBHBIE CBaH.

Ortser: 3

Bompoc 11 (BbIOOp HECKOIBKHUX MPABUIBHBIX OTBETOB)
K m3MeHeHH 0 BIIa)KHOCTH OCOOEHHO YyBCTBUTEIBHBI:
1. npocaouHbIe TPYHTHI.

2. HaOyxaroIue TpyHTHI.

3. 3aCOJICHHBIEC TPYHTEHI.

4. My4YNHUCTHIC TPYHTHI.
Otsert: 1, 2, 3

Bormpoc 12 (BbIOOp HECKOJIBKHUX MPABUIBHBIX OTBETOB)
OcHOBaHUs, CI0KEHHBIE TIPOCAIOYHBIMH TPYHTAMH, CIEAYET MPOSKTHPOBATh C YYETOM MX OCOOCH-
HOCTH, 3aKJIFOYAIOIIEiCS B TOM, YTO MPH MOBBIIICHUN BIQKHOCTH BBIIIE OMPEIACICHHOTO YPOBHS
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IPOMCXOTUT MOTEPs] MPOYHOCTU TPYHTA U OHHU JAIOT JAONOJHUTENbHbIC Ae(pOopMaIuu - IpOCaIKH -
OT BHENIHEH Harpy3Kku u (MJIM) COOCTBEHHOTO Beca IPYHTa C yU4ETOM:

1. cienuduueckux XapaKTepUCTUK MPOCATOYHBIX TPYHTOB;

2. TPYHTOBBIX yCIIOBHIl; BO3MOYKHBIX HICTOYHUKOB MOBBIIICHUS BIQKHOCTH (3aMayBaHUsl) TPYHTOB;
3. BUJIOB IIPOCAZ0YHBIX Aedopmariuii;

4. MOTIOJHUTENBHBIX HATPY30K OT CHUJI HArpy>Karouiero (OTpUIATEIbHOT0) TPEHUsI Ha 3ariayOIeHHbIE
4aCTU COOPYKEHUH;

5. JIOTIOJIHUTEIBHBIX JIehopMalliii MOICTHIIAIOIINX HEMTPOCAI0YHBIX TPYHTOB.

Ortser: 1, 2,3,4,5

Bompoc 13 (BbIOOp HECKOIBKUX MTPABUIBHBIX OTBETOB)

[Tpu pacyeTHBIX AeopMarsIX OCHOBAHHS, CIOKEHHOTO HAa0YyXalOUIMMK TPyHTaMHU, OOJbIIE Tpe-
JIENTbHBIX WM HEJIOCTATOYHON HECYIIeH CIIOCOOHOCTH OCHOBAHHMS CJIEIYET IMpelycMaTpuBaTh Clie-
TYFOIIAE MEPOTIPUSITHS .

1. BOZO3aIIUTHBIC MEPOTIPUSITHSI,

2. IpeIBapUTEIIbHOC 3aMauyMBaHUE OCHOBAHHS B IpEleiIax BCEH MM YacTH TOJIIM HaO0yXaromIuX
TPYHTOB;

3. IpUMEHEHHE KOMIIEHCUPYIOIINX MIECUYaHbIX MO TyIIEK;

4. oJTHAsE WA YaCTUYHAs 3aMEHA CIIOsl HA0YXaIOIIEero rpyHTa HeHa0yXaroIlnM;

5. moJytHas WM YacTUYHAsI Mpope3ka GyHIaMEHTaMH CJI0si Ha0yXaroIIero rpyHTa.

Otset: 1, 2,3,4,5

Bormpoc 14 (ycraHOBIICHHE COOTBETCTBUSI)
VYcTaHoBUTE COOTBETCTBUE IIMPUHBI KOMIEHCUPYIOIIMM [TECYaHON MOTyIIKH.

1 0,5<b<0,7 A 2,4b
2 0,7<b<1,0 b 2,0b
3 1,0<b<1,2 B 1,8b

Otset: 1A-2B6-3B

Bomnpoc 15 (ycraHoBieHHE COOTBETCTBHSA)
YcTaHOBHTE COOTBETCTBUE TOTEPH 00IIEH YCTOMUMBOCTH U HECYIIEH ClTOCOOHOCTH OCHOBAHMIA ap-
MHPOBAHHBIX MAaCCUBOB U I'PYHTOB.

1 | CaBsur o 1ogoIBe A

2 | OnpokupIBaHNE b




3 | Iloreps Hecymeii ciocoOHOCTH ToCTIIIA- | B
IOIIETO MaccuBa rpyHTa

4 | I'myOuHHBII CABUT T

Otser: 1A-25-3B-4I

A.1 Bonpocsl aJ1s1 onipoca:
Pazjen Ne 1 Oco6eHHOCTH MPOCATOYHBIX TPYHTOB

Bormpoc 1 (otBet B ¢cBoOO1HOM hopme)

[lepeuncnure OTIMYUTENBHBIC IPU3HAKH ITPOCAT0UHBIX TPYHTOB.

Otser: 1. Bricokas nopucrtocts. Jlocturaer 46—52% obiero o0béma noposl. s npocaiodHbIX
IPYHTOB XapaKTepPHO HAJIMYHUE KPYITHBIX, XOPOLIO PA3INYUMBIX HEBOOPYKEHHBIM IJ1a30M HOp (Mak-
poriop). 2. Huskast TuoTHOCTH. [IMOTHOCTR YacTUIl MPOCAJIOYHBIX TPYHTOB B 3aBUCHMOCTH OT HX
MHUHEpaJIOTHYeCKOro cocTaBa kojebiercs B npenenax 2,6—2,75 r/em®. Jljig HUX Takke XapakTepHa
HU3Kasl TUIOTHOCTH cKeleta (mpeumyliecTBeHHO MeHee 1,5 r/cm?®). 3. Huzkas mpupomHas Biax-
HOCTh. [IpuposHas BIa)KHOCTh POCAOYHBIX IPYHTOB HEBEJIMKA U Kojebnercs B npenenax 7-12%.
4. 1IBer. [IpocamouHble TPYHTHI UMEIOT IBET CEPOBATO-KOPUIHEBOTO, CBETIO-KOPUIHEBOTO M KO-
PUYHEBOTO IIBETOB, OXENE3HEHHBIN, KapOOHAaTH3UPOBaHHBIM. 5. CIOCOOHOCTH JaBaTh JOIMOJHU-
TeJNbHBIE ocanku. [Ipu 3aMadrBaHUU O] NEHCTBHEM BHEIIHEH Harpy3kw oT (yHmameHTa W (WIIH)
COOCTBEHHOT0 Beca IpyHTa Jar0T MPOCAIKH.

Borpoc 2 (0TBET CIOBOM, YHCIIOM)

Kax Ha3pIBaroTCs ciiabble TPYHTHI ¢ HU3KO# MPOYHOCTHIO, 00bEM OPraHMYECKHX 3JIEMEHTOB B KOTO-
pbix mpesbimaet 50%.

OtBeT: TOpQSHHUKN

Pazgen Ne 2 OcHoBHBIE BONPOCHI MMPOEeKTHPOBaHNS (GyHIaAMEHTOB HA MPOCAT0YHBIX IPYHTAX

Bormpoc 3 (oTBeT B cBOOO1HOM (hopme)

OTnruuTeNbHBIE 0COOCHHOCTH PacuéTa OCHOBAHMH, CIIOKESHHBIX MPOCAJIOYHBIMU TPYHTAMH, IO JIe-
dbopMarusm.

OtBet: Pacyér ocHOBaHMIA, CIIOKEHHBIX MPOCAJOYHBIMU TPYHTAMH, MO Je(opMarusmM MPOBOIAT C
y4€TOM OCOOCHHOCTEW pa3BUTHS MPOCAJOK TPYHTOB B TUIAHE M 1O INTyOMHE B COOTBETCTBHH C TpE-
6oBanmsmu pazzaena S5 CIT22.13330.2016.

Jlehopmaniuy OCHOBaHUS OMPENENSIOT CyMMHUPOBAHUEM OCA/IOK M TIPOCAIOK.

Ocajku onpenensoT 6e3 yuéra mpocajouHbIX CBOWCTB TPYHTOB, UCXOJIS U3 UX Je(OPMAIIMOHHBIX
XapaKTEPUCTHK, ITPH YCTAHOBUBIICHUCS BIAXKHOCTH.

[Ipocajiku yYUTHIBAIOT B JIBYX 30HAX:




1. Or BHemHe# Harpy3ku. [Ipoucxonsar B mpenesiax BEpXHEH 30HbI TOJIIU FPYHTOB OT MOJOIIBBI
dbyHIaMeHTa 0 TUIyOWHBI, TJIe CYMMapHbI€ BEpTUKAIbHBIC HAMPSOKCHHS OT BHEIIHEW HArpy3kKu U
COOCTBEHHOT0 Beca IpyHTa paBHBI HAYAlIbHOMY MTPOCaT0YHOMY JIaBIICHUIO.

2. Ot cobOcTBeHHOrO Beca rpyHTa. [IpoucxoasaT B HUKHEH 30HE TPYHTOB, IJie¢ CyMMapHbIC BEPTH-
KaJIbHbIE HAMPSKEHUS MPEBBIIIAIOT HaYaIbHOE MPOCAJA0YHOE JIaBJIICHUE 10 HMXKHEW TpaHUIlbl MPO-
CaI0OYHOM TOJIIIH.

[Ipu poeKTUPOBAHUKM OCHOBAHUW Ha MPOCAJOYHBIX TPYHTaX B ClIydae MX BO3MOXKHOI'O 3aMavyKBa-
HUS MPEIyCMAaTPUBAIOT MTPOTUBOINPOCATOYHBIC MEPOIPHUATHUS, KOTOPHIE MCKIIOYAIOT WM CHUIKAIOT
JI0 JIOIyCTUMBIX MPEACIIOB MPOCAIKH OCHOBAHHWM M (WMJIM) YMEHBIIAIOT MX BIMSHUE Ha dKCIUTyaTa-
LUOHHYIO TPUTOJHOCTh COOPYKEHUH.

Paznen Ne 3 Cnioco0Obl OAT0TOBKHM OCHOBAHMIA, CJIOKEHHBIX MPOCAT0YHBIMHM IPYHTAMU

Bompoc 4 (oTBET CII0BOM, YHCIIOM)

Kak Ha3pIBaeTCss METOJ JUISl YILIOTHEHHUS HACBHITHBIX TPYHTOB B CTECHEHHBIX YCIOBHUSX, HAIIPUMED,
npu 00paTHOM 3achllKe Ma3yX (YHIAAMEHTOB, MCIOJIb3YIOT MEXaHHUYCCKHE MM MMHEBMAaTHYECKHUE
TpaMOOBKH?

OtBeT: TpamMOOBaHHUE.

Bompoc 5 (oTBeT C10BOM, YHCIIOM)

Kak HasbIBacTCs MPOIECC 3allOJHEHHs TIOPOBOTO IPOCTPAHCTBA TPyHTA 0O0JIee MEIKMMU IIbLIEBa-
TBIMH ¥ TJIMHUCTBIMH YaCTHIIAMH, HAXOAIIUMHUCS BO B3BEIICHHOM CO-CTOSIHUH B (DHIIBTPYIOIICHCS
Boze?

OtBet: Konpmaramus.

Pazjen Ne 4 @yngaMeHTHI B YILIOTHEHHOM IpyHTe. @yH/IaMeHThI B YILIOTHEHHOM TPyHTe

Bompoc 6 (0TBET CII0BOM, YKCIIOM)

DyHIaMEHTBI B BBITPAMOOBAHHBIX KOTJIOBAHAX MPUMEHSTCS B IUIOTHBIX HEMPOCATOYHBIX TIIHHHCTHIX
IpyHTax ¢ 00bEMHOI Maccoil ckenera?

Orser:1,65-1,75 T/em®.

Pasznen Ne S IIpoekTupoBanue cBaiiHbIX QyHAAMEHTOB B IPOCAJ0YHBIX IPYHTAX

Bomnpoc 7 (otBeT B cBOOOIHOM (opme)

Kaknmu npenmyiiiectBamMu 00J1a1ar0T HAOMBHBIE CBaW B PaCKaTaHHBIX CKBAKUHAX ?

OTBeT: IpH pacKaTKe CKBAXHWH T'PYHT HE BBIOYPUBAETCS HA IMOBEPXHOCTH, a BKATHIBACTCS B OKPY-
JKAIOIINI CKBAXKMHY MacCcHB, POpPMUPYS YIITIOTHEHHYIO 30HY. 3a CUET (hOPMHUPOBAHUS YIIIIOTHEHHOM
30HBI ¥ BOBJICUCHHSI B pa0OTy TPYHTA OKOJIOCBAHHOTO IMPOCTPAHCTBA HECYIasi ClIOCOOHOCTh HAOWB-
HBIX CBail B pacKaTaHHBIX CKBaKWHAX MPEBHIIIAET HECYIIYyI0 CIHOCOOHOCTh OypOHAOWMBHOI cBau
AQHAJIOTMYHOTO CEYEHUSI U JUIMHBI B 3—5 pas.

Bompoc 8 (oTBeT c10BOM, YHCIIOM)
B kakom rogy Obu10 BIlepBbIe MPEIOKEHO TIYOMHHOE YIJIOTHEHHE TPYHTOB IMPOOUBKOM CKBa)KUH
COBETCKUM YYEHBIM ITpoeccopoM AOereBbIM?

Otger: 1934
Pa3nesa Ne 6 @yniaMeHThI I1y00KOr0 3a/105KeHUS HA MPOCATI0YHBIX IPYHTAX
Bompoc 9 (oTBeT CII0BOM, YHCIIOM)

Kakue riuHbl HCOIB3YIOTCS B PyHIaMEHTaX C «THKCOTPOIMHBIMU pyOammkamm ... ?
OTtBeT: OEHTOHUTOBBIE



Bompoc 10 (oTBeT c10BOM, YHUCIIOM)
Yro npesacraBiseT coO00i OMPOKUHYTHINA BBEPX JHOM SIIIHK, 00pa3yOIuil KaMepy, B KOTOPYIO

HArHeTaeTcs MO/ IaBICHUEM BO3AyX TaKHUM 00pa3oM, 4TOObI BBIJJAaBUThH BCIO BOAY U OCYIIUTH Pa3-
pabaTbIBaeMblii TPYHT?

OtBet: Keccon

B.1. Tunossle 3axa4u

3agaua 1

Biaok B

TpeOyercst onpenesuTh HECyIIeH CIIOCOOHOCTH CBaW M BEIWYMHBI OTPHLATEIBHBIX CHJ TPECHUS.
Hcxonuele panHbe: pasMep nomepeuHoro ceueHust cBau — 300300 mM; rioyOuHa mpocanouyHON
tomu — Hsi =8 M; rimyOuHa 3a/ieIKi KOHIA CBaH B HEMIPOCAIO0YHBIA IPYHT — Nsay = 2 M; BIQXKHOCTD
Ha rpanwuie Tekydectu — Wi = 0,24; BnaxxHocTs Ha rpanuie packarsiBanus — Wp = 0,14

Tabmuna 1
gﬁgﬁgﬁ ps, T/MC pd, T/M° p, /M W ¢, rpax C, klla
2 2,69 1,55 1,67 0,08 18 30
4 2,69 1,54 1,69 0,10 18 35
6 2,71 1,52 1,70 0,12 16 35
8 2,71 1,52 1,70 0,12 16 38
10 2,70 1,51 1,72 0,14 20 40

OrtBert: Fasa=1144,2 xH; N=396,4 xH.

3amaya 2

Heo6xo1muMo 3arpoeKkTHpoBaTh apMUPOBAHHYIO IPYHTOBYIO MOAYIIKY 10/ (YHIAMEHT TPeXdTax-

Horo xuioro 31anus. ®ynnament nenrounsiii. Harpyska Ha ¢ynaament FV 11 =315,3 kH/m.

BepxHue con 0oCHOBaHUS CIIOKEHBI IPOCATOYHBIMHI TPYHTAMHU, XapaKTEPUCTUKN KOTOPBIX TPUBE-
neHsl B Taba. 1.15. I'imyOuna 3anoxxenus noxomssl — 1,5 M. Panee onpeneneno, 4To rpyHTOBbIE

YCJIOBHS OTHOCATCA K | THITy IO ITpocasogHoCTH. B kayecTBe MaTepraia rpyHTOBOM IOy LIKH

TIPMHUMAEM: TIECOK cpefHeil KpymHocTH — Vs = 26,5 kH/M®, ¢ = 2 kI1a, @ = 28°, R = 300 I1a. [Tpu
ynnotHenuu (Tabmuna 2) E = 25 MIa, yas = 17 kH/ME,
Tabnuua 2 - PU3nKo-MexaHU4eCKUe XapaKTePUCTUKU TPYHTOB

Na Hansenosanne | MowHoct oo E, P . e
CNoA PyHTA ke, M kH/w™ | rpan. | Mifa | klla klla
I | Cynece 35 [165] 23 | 8 | 140 | 0038 | 21
MECCORM MR

5  pm— n

2 | Cyraunox 2.5 170 | 22 | 8 | 135 | 0033 | 24
NECCORNHEI

3 | Cyrnunox 7 171 20 26 28

Otset: hs=4,2 m Bs=2 m.
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3amaua 3

[IpoexTupyercst PyHIaMEHT MO MHOTOATAXKHOE TPEXIIPOJIETHOE TPOMBIIINICHHOE 3/1aHKE, Iar KO-
JoHH 12 M, nposneT 12 M, TpyHTOBBIE YCIOBHUS MPEACTaBICHBI B TabmuIe 3.

Hcxomusie ganueie: Fyiy = 3129,8 kH; Fni = 3755,3 kH; Mnn = 122,8 kH-m.

Tabnuna 3 - ®u3uKo-MeXaHUYECKUE XapaKTEPUCTUKU IPYHTOB

Brumcnenn
Ble
MHIHKO-MEXAHHHECKHE XAPAKTEPHCTHKH
= thuanHecK
- = A NPOCATONMHEIX TPYHTOR i
P = PHCTHEH
= =
= = - -
~ as) = =2 = =t = = ”E =
=] = E E 2 = 2 T == jue g
= = ' - = = w = - = € e
2w V) s = = = =
g =
=
1 EE%M 115 5 |22 21| 149 | 0,037 | 27,0 | 17,1 |1346| 101 | 0,72
=
o :3 g
=
E g
EBF
2 |EZ 503 |10] 7 |16]22]185 0035 27,1 | 169 | 139 | LO5 | 0,71
5 =
585
Y28
3 |I'muna | 0.2 - [ 2424 | 26| 241 — 26,5 | 16,5 | 129 | 094 | 065

MormHocTh niepBoro cios — 1,8 m; BToporo cios — 6,0 m. ['myOuna 3anoxenus d = 1,65 M. Panee
OTIpe/IeNIEHO0, YTO TPYHTOBBIE YCIOBUS OTHOCSTCS K | THITY MO IPpOCai0uHOCTH.
OTBet: mpuHUMaeM pa3Mephl oJ0MBEI pyHIamenTa 2,1x1,8 m.

3anaua 4

Paccunrtarh Hecyuryro crnocoOHOCTb OCHOBAaHMS CTOJOYATOro (pyHIaMeHTa, MOJOIIBA KOTOPOTO
uMmeeT pasmepel: b = 3,6 M, 1 = 4,0 M, riyouna 3anoxenus d = 2,9 m. CoctaB u ¢u3HKO-
MEXaHUYECKHE XapaKTePUCTUKH TPYHTOB TpeAcTaBlieHbl B Tabnuie 4. OCHOBaHWE pacCYUTATh IO
MEPBOMY TIPEJEIbHOMY COCTOSIHHIO Ha 0C000€ COUYeTaHHWe HAarpy30K C Y4eTOM CEHCMHYHOCTH 7
6aioB. Ha dynmameHnT neiictByer BepTukanbHas Harpy3ka NI = 1647,55 xH, ropuzontanbhas
Harpy3ka T = 99,46 kH, moment M = 1064,18 kH-m.
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Tabnuua 4 - PU3nK0o-MEeXaHNYECKHUE XapaKTEPUCTUKU TPYHTOB

) Y, i, Py, R, MomHocT
Bua rpynra kH/n® klla rpai. L ¢ klla b, M
[Mecok .
" 16,5 13,3 22,6 - 1 200 id
MeNKHil
['nuna 16,85 11,4 22,6 04 [ 099 235 2.5
CyrivHok 17.48 12.5 182 | 045 | 093 350 9.0

Otset: N; =1647,55 kH < Nyeg = 8997,4 kH

3agaua 5

Kakue ciocoObl IpUMEHSFOTCS 1151 BBIIIPABICHHS KPEHOB 3/IaHHI U COOPYKEHUN ?

- OPraHU30BAHHOE YBJIAKHEHUE IIPOCATOYHOIO OCHOBAHUS CO CTOPOHBI, IPOTUBOIOJIOKHON KPEHY;
- ocna0ieHne TPYHTOBOTO OCHOBAHHS CO CTOPOHBI, MPOTHUBOIIOJIIOKHOW KPEHY, IMyTeM OpraHH30-
BAaHHOI'O 0TOOpa rpyHTa U3 CKBAXXHMH; OTKAUMBAHMSI IPYHTOBBIX BOJ CO CTOPOHBI, IPOTHUBOIOJIOXK-
HOH KpEHy;

- noJiBeZicHue (YHJJAMEHTOB WJIM BJIABIMBAHUE CBAall CO CTOPOHBI KpeHa; BPEMEHHOE UCKIIOYECHUE
u3 pabOTHI YaCTH CBail CO CTOPOHBI, IPOTHBOIOJIOKHON KPEHY, IIyTeM IepepyOKn OTIENbHBIX CBAi
C MOCJIEAYIOLIMM 3all0JTHEHUEM 3a30pa M0CIIe TOCTUKEHHUS HE00X0IMMOI0 KOHTPKPEHA,;

- BAaBIMBaHHE (YHIAMEHTHBIX OJOKOB C YHOPOM B CTEHBI 3J[aHHUS; MCIIOJIb30BAHHUE DJICKTPOTH-
paBiuueckoil nomkpatHoi cuctembl HUMCK ¢ miiockumu goMKpatamu, NOAKIFOYEHHBIMHU K €1H-
HOM CWJIOBOM MarucTpajiu;

- YCTPOMCTBO NOJ TOPLIAMU KOJIOHH TEPMOIUIACTUYHBIX BKJIAJBIIIEH C HarpeBaTEIbHBIMU JJIEMEH-
TaMH, MOJIKIFOYCHHBIMHU K JIEKTPHUECKON CETH — MOJ ACHCTBUEM Harpy3Kd HarpeTsid acganbrode-
TOH BBIJABJIMBACTCA W IPOUCXOAMUT BBIPABHMBAHME HAI3E€MHBIX KOHCTPYKLUH; MOABEM KOJOHH
JIOMKpaTaMHy € yIOpOM C OJHOM CTOPOHBI B YIOpPBI HAa KOJIOHHAX, a C JIPYroil B CTAKAHHYIO 4acTh
byHIamMeHTa;

- PUXTOBKA KOJIOHH C Pa3pe3KOM UX M MOCIEAYIOIHUM 3aMOHOJINYNBAHUEM.

CoBmecTHas paboTa CTaporo M HOBOro 0eToHa 00eCreunBaeTCsl CHUJIaMU CIETJICHUs, MONepeyHON
apMaTypoil B BUJI€ BEPTHUKAIbHBIX U HAKJIOHHBIX CTEP’KHEH, XOMYTaMH, CTSXKHBIMU OOJITaMH T.I1.

Baok C

C.2 I/IH)II/IBI/I)IyaJIbeIe TBOPYECCKHUE 3a/ITaHUHA

3aganue 1

OnpenenuTs CTENeHb MOPO300NIACHOCTH CYTJIMHKA B T. 3aropcke MOCKOBCKOI 0071, UMEIOILEero
cIeTyIonne BOIHO-DH3IUecKne XxapakTepuctukn: w = 0,246; Wp = 0,18; W, =0,3; pa = 1,41 /M u
kodpduument M, = 5,7.

OTBeT: CYINIMHOK SIBISIETCS CPEIHEIYYUNHUCTBIM TPYHTOM

3amauue 2

Onpenenutb TUI TPYHTOBBIX YCJIOBUHM MO MPOCATOYHOCTU HA UCCIAEAYEMOW IUIOLIANKE IS JBYX
XapaKTEPHBIX YYACTKOB, OTHOCSIIUXCA COOTBETCTBEHHO K MOHM>KEHHOM M BOJIOPA3/I€IbHOM YacTsIM.
Ha noHmwxkenHoON yacTu Tuiomaaku mno mypdam 1 u 2 moJ pacTUTENBHBIM clioeM ToluuHou 0,5 M
3aJyieraroT: JeccoBuaHbie cynecu (cioi II) Tommuuoi 2 M, JE€CCOBHIHBIE TEMHOKOPHUYHEBBIEC CY-
ruHkH (cnoit I11) TonmuHoN 4 M U HIDKE HEeTpocaoyHbIe JIeCCOBHIHbIE TNUHEI (cnoii V). Ha Bo-
JIOpa3AeIbHON YacTH TUIOMIAAKHU 110 rypdam 3 u 4 oA pacTUTENbHBIM clioeM Tonmuaon 0,4 M 3a-
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JIETAIOT: JIECCOBUIHBIE CBETIIO-KOPUUHEBBIE CYTITMHKHU (ciioi I) Tonmuuomn 3,6 M, 1€CCOBUIHBIC T1a-
neBbie cynecu (cioi II) TommmuaONW 6 M, JECCOBUIAHBIE TEMHO-KOpUYHEBbIC CyrJIMHKU (ciou I1T)
TOJIIIMHONW 6 M M HW)KE HEMPOCaT0YHbIC JIECCOBHUAHBIE TTHHBI (cioit [V). OcHoBHBIE (pu3mveckue
XapaKTePUCTHKU TPYHTOB MPUBEEHBI B TaOIUILIE 5.

Tabnuma 5 - dusndeckrue XapakKTEPUCTHKU TPYHTOB

Wypdoi
1n2 3nd
No cnosa
p, r/em’, p, r/cm?,
Ps, , |p, r/cm? Pay N w npu s, = P , |p, r/cw?| pg, r/em? w npus, =
rfcm rfcm ricm

0,8 0,8

1 2,7 1,79 1,49 0,202 1,85 2,7 1,68 1,46 0,162 1,83

I 2,68 | 1,63 | 1,42 | 0,142 1,8 268 | 1,63 | 1,44 | 0132 1,8

1l 2,7 1,71 1,49 0,151 1,85 2,7 1,75 1,52 0,153 1,87

\% 2,72 | 1,96 | 1,63 | 0,204 1,95 | 2,72 | 1,97 | 1,63 0,21 1,95

OTtBeT: TakuM 00pa3oM, Ha y4acTKe pacmoioxeHus mypda 2 TpyHTbl OTHOCATCS K | TUIy rpyHTO-
BBIX YCIIOBHH 110 IPOCAJ0YHOCTH, a HA YUaCTKe pacrnoyiokenus mypda 4 - ko II tuy.

3ananue 3

Omnpenenuts pa3HOCTh MPOCATOK M KPEHbI JIBYX OTIENBHO CTOSIIUX (YHAaMEHTOB (CM. puc. 44).
Hcxonnsie qarnbie: b =3 m; 11 =4,2 M, p =300 kIla; d = 1,5 m; hsl,p = 5,5 Mm; dw = 2 M hsat = 5 wm;
Ahl = 3,6; Ah'l =3 m; Ah"1 =42 M; Ah2 = 1,5 M; Ah'2=0,9 m; Ah"2 =2,1 m; | =12 m; bw = 2,4 m;
xl = 2,8 m; x2 = 6,8 M. @yHIaMEHTBI IPOEKTUPYIOTCS HA YYacTKE, CI0KEHHOM IIPOCAJOYHBIMU
JIECCOBUJHBIMU CYTJIMHKAaMH U CyNecsaMU (TOJIIHMHA CJIOS COOTBETCTBEHHO 4 u 3 M), (usuko-
MEXaHMUECKUE XapaKTePUCTUKU KOTOPBIX MPUBEAEHBI B TabnuIe 6.

Tabnuua 6 - dusznyeckne XapakTepUCTUKU TPYHTOB
£q NPK p;, KMa, paBHOM

rnybuHa,
Bug rpyHTa i ps, rfem® | pg, r/cm | p, rfem w  |pg KMa

M 100 200 300

Cynecs 2,1 2,68 1,4 1,78 | 0,15 | 80 | 0,014 | 0,04 | 0,066
» 3,1 2,68 1,45 1,8 | 016 | 80 | 0012 | 003 | 0,048

CyranHoK 41 2,7 1,45 1,82 |0095 | 100 | 001 | 0,024 | 0,038

Fnybuna £q NPU p;, KMNa, paBHOM

Bupg rpyHTa ps, rfcm® | pa, r/em | p, r/cm w | ps KMa
M 100 200 300
» 5,1 2,7 1,47 1,85 01 | 100 0,01 0,018 | 0,027
» 6,1 2,7 1,48 1,88 0,12 100 0,01 0,016 0,022

d

OtBet: Paznocts mpocanok pynaamenToB -1 u -2 paBHa: ASs| = Ssi,1 - Ssl2 = 15,4 - 4,1 =11,3 cm.

3amganue 4

Onpenenuts pazMepsl IPyHTOBOM MOTYIIKH MO IBYX3TaXXHOE KapKaCHOE 3/1aHUE JETCala C CETKOU
KOJIOHH 3x6 1 6x6 M pazmepoM B 1uiaHe 42x48 m. @yHnamenTsl pasmepoMm b =1=18 M, d =1 m,
UMEIOT IIyOuHy 3ayiockeHust 1 M, Harpy3ku Ha Hux 320 u 460 kH. 3nanue mpoektupyercs Ha
y4acTKe, CI0KEHHOM MPOCaJOYHBIM JECCOBUIHBIM CYTJIMHKOM TOJIIMHOW 6 M, OTHOCSIIUMCS K
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FPYHTOBBIM YCJ'IOBI/ISIM I Tuna 10 HpOC&I[O‘IHOCTI/I. HI/I)KC 3aJICTA0OT BOAOHACHIIIICHHBIC HerOCﬁIIOLI-
HBIE CYTIMHKH. JIecCOBHIHBIE CYTTIMHKM MMEIOT CIIeAyIoIHe XxapakTepuctukn: pd = 1,48 /Mm%, W =
0,16, psi = 100 kIIa.

OtBer: YUuThIBas 4acToe pacCIojOXKeHHe (PyHIaMEHTOB, IPYHTOBYIO MOIYIIKY CIEAyeT AeIarh
CILTOIIHOM TI0J] Bce 31anue Pasmepsl ee paBHbl:Ds=43,1 M, 15=49,1 m.

3amanue 5

Onpenenuth 3HAYEHHE Cy MO JAHHBIM KOMIIPECCHOHHOIO HCHBbITaHUS oOpasua 3aToppoBaHHOTO
rpyHTa, umeromero Beicoty H = 2 cM, crenens 3atopdoBannoctr lor = 0,24, ko urment nopu-
croctu € = 1,8, Bnaxknocts w = 48,7 %, miotHocts p = 1,23 r/cM®, IIOTHOCTh YaCTHI] TPYHTa pPs =
2,32 r/em®, crenens BaaxHoctH Sy = 0,63.

Otser: cv = 3,2 - 10 -3 cm? /c.

Baok D
Bomnpocs! k 3a4ery

1. Otnnuus QU3MUECKUX XapaKTEPUCTUK MPOCATOUYHBIX TPYHTOB OT COOTBETCTBYIOLIMX Xa-
PaKTEpUCTHK HEMPOCAIOYHBIX IPYHTOB.

2. Oxapaktepu3yiTe pa3BUTHE MIPOCATOUHBIX JedopManuii o TIyOHHe.

3. KoHCTpyKTHBHBIE MEPOIIPHUATHS 1T0 0OpHOE C MPOCaTOUHBIMU J1e(hOPMAIHSIMUA COOPYIKE-
HUU.

4. CymHocTh criocoda aMMOHU3AIMU IPOCAI0UYHbBIX IPYHTOB.

5. Koapduuument cxumaemoctu rpyHta. KommpeccnoHHas KpuBas sl MPOCAJOYHBIX
TPYHTOB.

6. IIpocagounsie rpyHTHI 1 U 2 TUNA.

7. CyuHocTh crioco0a 3aleayuBaHus Ipoca04YHbIX IPYHTOB.

8. Meponpusarus no 60psde ¢ MPocagOUHBIMU AePOpPMALUAMHU COOPYKEHUH.

9. Bono3amuTHbie MEPOIPHUATHS 1O OOpPHOE ¢ MPOCaTOYHBIMU JehOPMAITUIMU COOPYXKe-

10. PacueTHOE CONpPOTHUBIICHHE TPOCAIOYHBIX TPYHTOB.

11. dakTopbl, y4uThIBa€MbIE MpPU MPOEKTUPOBAHUU U CTPOUTENHCTBE Ha MPOCATOUYHBIX
TpyHTax.

12. Bunsl cBaiiHbIX ()yHJAMEHTOB, UCIOJIb3YEMBIX B IPOCAIOUHBIX TPYHTAX.

13. HampsikeHue B TPYHTOBOM OCHOBAaHWH OT COOCTBEHHOTO Beca IpPyHTa Ha TpaHUIax Clio-
€B IpyHTa U TIIyOHHE 3a710KeHus GyHJaMEHTa B IPOCAI0YHBIX YCIOBUSIX.

14. OcobeHHOCTH MPOEKTUPOBAHMS CBaHBIX ()yH/IaMEHTOB, HE NMPOPE3AIOIIUX MMOJIHOCTHIO
IIPOCaZ0YHYIO TOJILILY.

15. Kunaccugukanus ocoObIX (pernoHanbHbIX) TPYHTOB.

Onucanue nmokasartejieid u KPpUTEPUEB OLICHUBAHUSA KOMHeTeHHHﬁ, ONMMCaHMEe HIKAJ OlICHUBAa-
HHUA

O].[eHI/IBaHI/Ie BbINNIOJTHCHHUSA TECTOB

4-0annpHas
IToka3zarenn Kpurepun
IKaiza
OTINYHO 1. TlomHOTa BBHIIOJIHEHUS Te- Beimonaeno 6osee 90 % 3amaHuit mpesio-
CTOBBIX 3a/laHUM; JKEHHOTO TECTA, B 3a/laHUAX OTKPBITOIO TUIA
2. CBOEBPEMEHHOCTbH BBINOJ- | JaH IIOJIHBIM, pPa3BEpPHYTHIM OTBET Ha IIO-
HEHUS; CTaBJICHHBII BOIIPOC
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Xopo1o

3. IIpaBuibHOCTH OTBETOB Ha
BOIIPOCHI;

4. CaMOCTOSITEIbHOCTh TECTH-
[POBAHUS.

'Y noBieTBOpU-
TEJILHO

Beimonueno ot 75 go 90 % 3amanwmii npen-
JIO)KEHHOT'O0 TECTa, B 3aJaHHUAX OTKPBITOTO
TUIA JaH IIOJHBIM, Pa3BEPHYTHIM OTBET HA
[IOCTaBJIEHHBIH BOIPOC; OJHAKO OBUIM J0-
IIyIIEHBl HETOYHOCTH B OIIPENEICHUN IOHS-
TUH, TEPMUHOB U IP.

Heynosnersopu-
TEJIBHO

Beimnonneno or 50 go 75 % 3aganuii npen-
JIOKEHHOTO TECTa, B 3aJIaHUSIX OTKPBITOTO
TUTA JIaH HETOJHBIA OTBET Ha IOCTABJICH-
HBII BOTIPOC, B OTBETE HE MPUCYTCTBYIOT JI0-
Ka3aTelbHbIC MPUMEPHI, TEKCT CO CTHUJIMCTHUA
YECKUMH B opdorpaduuecKuMu OmruOKamMHu.

Brinonneno menee 50 % 3amanuilt mpemsio-
’KEHHOI'0 TeCTa, Ha IOCTABJIEHHBIE BOIPOCHI
OTBET OTCYTCTBYET WJIM HEIOIHBIH, HOMy-
IIEHBI CYIIECTBEHHbIE OLIMOKHU B TEOpEeTHYE-
CKOM MaTrepuaiie (TepMUHaX, NOHITHSIX).

OueHnuBaHue YCTHOI0 OTBE€TA HA NPAKTHYECCKOM 3aHATHH

4-0annpHad 1IKasia

Iloka3arenn

Kpurepuu

OTINYHO

1. TlomHoTa W3JI0KEHHsSI Teope-
TUYECKOTO MaTepHala;

2. llpaBunbHOCTH W/MIIK apry-
MEHTHUPOBAHHOCTH U3JI0KEHUS
(Tmocnea0BaTeIbHOCTD JICHCTBHM ),

3. CaMOCTOSTEIBHOCTh OTBETA,

4. Kynbtypa peun;

5.CTeneHb OCO3HAHHOCTH,
HUMaHUS U3y4EHHOTO

6.’ myObuna/monmHoTa paccMmotpe-
HUS TEMBI;

I10-]

Xopomo

7.COOTBETCTBUE  BBICTYIJICHUS
TeMe, ITOCTaBJICHHBIM LIEJISAM U 3a-
agam

JlaH TONMHBIN, B JIOTHYECKOW IMOCIEI0Ba-
TEJIbHOCTH Pa3BEPHYTHIM OTBET HAa IOCTaB-
JICHHBIA BOMPOC, TJI€ OH MPOJAEMOHCTPUPO-
BaJl 3HAHUS INpeaMETa B IOJIHOM oOBeMe
y4e0HOI MPOrpaMMBbl, JOCTATOYHO TIIyOOKO
OCMBICJIUBAET JIUCUUIUIMHY, CaMOCTOSITEIb-
HO, U WCYEPIBIBAIOIIE OTBEYAET Ha JOMOJI-
HUTEJbHBIE BOIPOCHI, MPUBOJIUT COOCTBEH-
HbIE TPHUMEpHl MO MpoOJIeMaTUKE IOCTaB-
JIEHHOTO BOIIPOCAa, PEIINJ MpeIIoKEHHbIE
NpakTUYeCKHe 3a7aHus 6e3 OmuoOoK.

JlaH pa3BepHYTBIN OTBET Ha MOCTABIEHHBIN
BOIIPOC, TJI€ CTYJIEHT JEMOHCTPUPYET 3Ha-
HUSI, IPUOOPETEHHBIE HA JICKIIMOHHBIX U Ce-
MUHAPCKUX 3aHATUSX, & TAKKE MOJYyUYCHHbIE
MOCPEICTBOM  HU3Y4YEHHUs  00s3aTEIbHBIX
y4eOHBIX MaTepUANIOB IO

KypcCy, AaeT apryMEHTUPOBAaHHbBIE OTBETHI,
IIPUBOJIUT IIPUMEPBI, B OTBETE IPUCYTCTBYET
cBOOO/IHOE BIIaZICHME MOHOJOTMYECKON pe-
Ybl0, JIOTUYHOCTH M IOCJIENOBATEIBHOCTh
orBeTa. OgHAKO JOIMYCKAETCS] HETOYHOCTh B
oTBere. Pemmn mnpennokeHHblE NpakTHYe-
CKHE€ 3aJlaHdsI C HEOOJBITUMU HETOYHOCTS-
MH.
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Y 10BIETBOpU-
TEJIBHO

Heynosnersopu-
TEJILHO

JlaH OTBET, CBUIETENBCTBYIOIINI B OCHOB-
HOM O 3HAHWH MPOIECCOB U3y4yaeMOW AucC-
LUILUIMHBI, OTJIWYAIOIIUICSI HEIO0CTATOUYHOM
IyOMHOM W TOJHOTOM PACKPBITHS TEMBI,
3HAaHUEM OCHOBHBIX BOIIPOCOB TEOPHH, Cla-
00 chopMHUPOBAHHBIMH HABBHIKAMH aHAJN3Q
SIBJIEHUM, MPOLECCOB, HEIOCTATOYHBIM yMe-
HUEM J]aBaTh apryMEHTUPOBAHHBIE OTBETHI U
MPUBOJIUTH MPUMEPBI, HEIOCTATOYHO CBO-
OOJIHBIM BIIAJICHUEM MOHOJIOTHYECKON pe-
Ypl0, JIOTHYHOCTHIO M TIOCJEIOBATEIBHO-
cThio otBeTa. Jlomyckaercs HECKOJIbKO
OIMOOK B COACPKAHUHM OTBETA M PEIICHUU
MPAKTUYECKUX 3aJaHUM.

JlaH OTBET, KOTOPBIM COACPKUT pAI CEpPb-
€3HBIX HETOYHOCTEH, 0OHAPY KUBAOLIUI He-
3HaHUE MPOLECCOB M3y4acMOW INPEIMETHON
00J1acTH, OTIMYAIOIIMNACSA HErIyOOKUM pac-
KpPBITHUEM TEMbI, HE3HAaHUEM OCHOBHBIX BO-
OPOCOB  TEOpUH,  HECHOPMHPOBAHHBIMU
HaBbIKAMHM aHAJIN3a SIBJICHHWH, IPOLECCOB,
HEYMEHHUEM J1aBaTb apryMEHTHPOBAHHBIE
OTBETHI, Cla0bIM BJIAJECHUEM MOHOJOIHYE-
CKOM peublo, OTCYTCTBHEM JIOTUYHOCTH H
[OCJIeI0BAaTEIbHOCTH.  BbIBOBI  MTOBEpX-
HOCTHBI. PenieHue npakTHyecKux 3alaHui
HE BBINOJIHEHO, T.€ CTYJEHT HE CIIOCOOCH
OTBETUTH Ha BOIPOCHI JaXE NPHU JOIOJIHHU-
TEJNbHBIX HABOJSIIUX BOMpOcax MpenojiaBa-
TEJsL.

OunenuBaHne BbINOJIHEHUS HpaKTH‘leCKOﬁ 3aJavuu

4-GamnpHasg

liKaa ITokazarenu Kpurepun
OTINYHO 1. IlonHOTA BBIIIOJIHEHHUS, CTyleHT BBITIOJIHII 33JJaHUE TTPABUITh-
2. CBOEBPEMEHHOCTb BBIMIOIHEHHUS;  [HO U B MoHOM cootBeTcTBUU ¢ ['OCT.
3. IlocnenoBaTenbHOCTh U paluo- [Toka3zan OTJIMYHBIC BJIAJECHUS HABBI-
HAJILHOCTH BBITTOJHEHNUS; KaMHU TPUMEHEHUS TOJIyYeHHBIX 3Ha-
4. CaMOCTOSATEIHHOCTh PEIICHUS; HUH 1 YMEHUH TIPH PEIICHUH 3aaHus
5. CriocoOHOCTh aHAM3UPOBATh U B paMKaxX YCBOCHHOTO y4eOHOTro MaTe-
000011aTh MHGOPMAIIHIO. Hhaja.
Xoporio 6. CnocoOHOCTh JenaTh OOOCHOBAaH-CTyJEHT BBINOJHMJ 3aJaHUE C He-

HBIC BBIBOJIbI HA OCHOBE MHTEPIPETALINU
nH(pOpMaIIH, pa3bSICHEHUS;

7. Xapaktep TpeACTaBICHUS Pe3YJIb-
TaToOB (HATJIATHOCTH, O(OpMIIEHUE Yep-
TeXel B COOTBETCTBUU C TPeOOBaHUAMU
['OCT).

OONBIIMMUA HETOYHOCTSIMU M OTCTYII-
nenussmu oT ['OCT. Tlokasan xoporuue
BJIa/ICHHS HABbIKAMU MPUMEHEHHS I10-
JIy4EHHBIX 3HAHUW U YMEHUU IpHU pe-
[ICHUH 3a/IaHHSI B PAMKaX YCBOEHHOTO

y4eOHOro MaTepuaa.
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'Y 10BIETBOpU-
TEJIBHO

HeynosnerBopu-
TEIHLHO

CTyZeHT BBINOJHWI 33JaHuE C CyIle-
CTBEHHBIMU HETOYHOCTSMU M OTCTYII-
nenussmu ot ['OCT. Ilokaszan ynosie-
TBOPUTEILHOE BIIAJICHUE HABBIKAMU
[IPUMEHEHHUS TOJYYEHHBIX 3HAHUM U
YMEHHI MPU pelIeHUH 3aJaHusl B paM-
KaxX YCBOGHHOTO y4yeOHOro MaTepuaia.
[Ipy BBIMOJIHEHUM 3aJaHUSI CTYICHT
[POJIEMOHCTPUPOBAJl  HEJIOCTATOYHBIN
YPOBEHb BJIaJICHUSI YMEHUSAMU U HaBBI-
KaMH TIPU PEIICHUH 3a7a4 B pPaMKax
YCBOGHHOT'O Y4eOHOIr0o MaTepuasa.

OueHnBaHue BbINOJIHEHHSI KYPCOBOIO ITPOEKTA

4-0anspHAas IMIKajia

Ilokazarenn

Kpurepun

OTINYHO

1. [TonHOTA BBITIOJTHEHUS;

2. CBOCBPEMEHHOCTD BBITIOJIHE-
HYIS,

3. [TocmeoBaTeIbHOCTD U pallv-
OHAJILHOCTbH BBIITOJHEHUS,;

4. CaMOCTOSITENIBHOCTD PELICHHUS;

Xopolio

5. CiocoOHOCTh aHATM3UPOBATH
1 00001maTh HHPOPMAIIHIO.

6. CriocoOHOCTE JienaTh 000CHO-
BaHHBIC BBIBOJBI HAa OCHOBE HH-
TepIIpETaIH UHpOpMaIInH,
pa3bsACHEHUS;

7. YcTaHOBIEHUE MPUYUHHO-
CJICICTBEHHBIX CBSI3CH, BBISIBIIC-
HUE 3aKOHOMEPHOCTH.

YI[OBJ'IGTBOpI/ITeJ'IBHO

HeynosnerBopu-
TEJIHHO

KypcoBoii mpoekT BBIMOIHEH CaMOCTOS-
TeabHO. CTYIEHT yuela BCE YCIIOBUSI BbI-
JAHHOTO 3aJlaHusl, MPABUJIBHO OIPEAETUII
CTaThU HOPMATUBHO-TIPABOBHIX aKTOB, MOJI-
HO U 00OCHOBAHHO PEIIUJI MPABOBYIO CUTY-
aIuIo

CtyzaeHT yden Bce YCJIOBUS BBIIAHHOTO 3a-
JaHWS, TPABHIBLHO OIPEISTHI OOJbIIHH-
CTBO cTaTeil HOPMATHUBHO-TIPABOBHIX AKTOB,
MPaBUJIBHO PEIIMJ TMPABOBYIO CHUTYAIIHIO,
HO HE CyMeJ JaTh MOJHOr0 U 00OCHOBaH-
HOTO OTBETa

KypcoBoil IpoeKT BBINIOJIHEH € MOACKa3Ka-
Mu npenojasatens. CTyAeHT ydel He Bce
YCIIOBUS 3aJjaHMsl, MPABWIBHO OIPENEIHII
HEKOTOpBIE CTaTbU HOPMATHUBHO-TPABOBBIX
aKTOB, MPABUJIBHO PEIWI NIPABOBYIO CHUTY-
alyIo, HO HE CyMell JaTh IOJHOTo U 000c-
HOBAHHOI'O OTBETA

KypcoBoil IpoeKT HE BBIITOJIHEH.
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OuneHuBaHne OTBETAa HA DK3aMeHe

4-0anmpHas IIKajga ITokazaTenu Kpurepuu
Otan4Ho 1. ITonHOTA U310KEHUS Han MIOJIHBIH, B JIOTUYECKOU
TEOPETHUUECKOr0 MaTepUaa; [IOCIE0BAaTEIbHOCTH Pa3BEPHYTHI OTBET HA
2. [lonHoTa ¥ MPaBUIIBHOCTH |[IOCTABJIEHHBIN BOIIPOC, rae OH

Xopoio

Y 10BIETBOPUTEIBLHO

Heynosnersopu-
TEJIBHO

pelIeHUs TPAKTHYECKOTrO
3a/IaHMS;

3. [IpaBUIIbHOCTD W/HUITH
apryMEHTUPOBAHHOCTH
U3II0KEHUS
(TmocnenoBaTeIbHOCTD
NEHCTBUN);

4. CaMOCTOSITEIbHOCTh
OTBETA;

5. Kynbrypa peun.

IOPOJIEMOHCTPUPOBAJl 3HAHMS TIpenMeTra B
NOJTHOM ~ o0beMe  y4eOHOH  Mporpammsl,
JOCTaTOYHO riy0oKO OCMBICITUBAET
JTUCLUIUINHY, CaMOCTOSITENILHO, u
MCUCPIIBIBAIOIIE OTBEYAET HA JOTOJIHUTEIbHBIC
BOTIPOCHI, NPHUBOJUT COOCTBEHHBIE IPUMEPHI
no npoOieMaTuke IOCTAaBICHHOTO BOIIPOCA,
peLII IPEATIOKEHHbIE TPAKTUYECKUE 3a1aHUs
6e3 omnboK.

JlaH pa3BepHyTBHII OTBET HA IOCTABJICHHBIN
BOIIPOC, T/I€ CTYJEHT AEMOHCTPUPYET 3HAHUS,
puoOpeTeHHbIE Ha JICKIIMOHHBIX u
MPAKTUYECKUX 3aHATUAX, & TAK)KE MOJyYECHHbIE
MOCPEACTBOM HU3y4YECHUS 00s13aTeTbHBIX
y4eOHBIX MaTepualioB IO Kypcy, Jaer
apryMEHTUPOBaHHBIE  OTBETHI,  MPUBOJUT
pPUMEpHI, B OTBETE MPHUCYTCTBYET CBOOOIHOE
BJIAJICHUE MOHOJIOTHYECKON peyublo,
JOTUYHOCTh W TMOCIEA0BATEeIbHOCTh OTBETA.
Opnako J0IMycKaeTcsi HETOYHOCTh B OTBETE.
Pemnn npeioxkeHHble IPAKTUYECKUE 3a0aHuUs
C HEOOJIBIIMMU HETOYHOCTSIMH.

JlaH OoTBET, CBUAETEIBCTBYIOIIMIA B OCHOBHOM
0 3HAaHHUHM IIPOLECCOB U3YYaEMOU AUCLUIUIMHBI,
OTJIMYAIOIIUICS HEIOCTATOYHON TIIyOMHOU U
[IOJJTHOTOM  PACKPBITUS  TEMbI, 3HAHUEM

OCHOBHBIX  BOIPOCOB  TEOPHH, ciabo
chOPMHpPOBAaHHBIMM ~ HaBBIKAMHU  aHAJIN3a
SIBIICHUM, IIPOLECCOB, HEOOCTAaTOYHEIM

YMEHHMEM J1aBaTh ApTyMEHTUPOBAHHBIE OTBETHI
U [OpPUBOAUTH  MNPUMEPBI,  HEAOCTATOYHO
CBOOOIHBEIM  BJaJ€HHEM  MOHOJIOTHYECKOM
pPEeYBI0, JIOTUYHOCTBIO U MOCIEI0BATEIBHOCTHIO
orBera. JlomyckaeTcss HECKOJBKO OIIMOOK B
COZEp>)KaHUU OTBETA U PEIICHUH MPAKTUYECKHUX
3aJaHuH.

JlaH OTBET, KOTOPBIN COAECPKUT PSiJ CEPHE3HBIX
HETOYHOCTEH, OOHapyXMBAIOLIUI HE3HAHHE
MPOIIECCOB M3ydaeMOW TpPEeIMETHOM 00J1acTH,
OTJIMYAIOMIMNACA  HETJIyOOKUM  PacKpbITHEM
TEMbl, HE3HAaHHEM OCHOBHBIX  BOIPOCOB
TEOpUH, HEC(HOPMHUPOBAHHBIMH  HABBIKAMH
aHanM3a SBJIECHUHM, IIPOLIECCOB, HEYMEHHEM
JlaBaTh apryMEHTHUPOBAHHbIE OTBETHI, CIAObIM

BJIaJICHUEM MOHOJIOTHYECKOU peyublo,
OTCYTCTBHEM JIOTUYHOCTH u
MOCJIEIOBATEILHOCTH. BriBoabl

IMOBCPXHOCTHBI. Pemenue IMPAKTUYCCKUX
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4-GanbHas IIKaNa [Tokasarenu Kpurepuu

3aJlaHM HE BBIMIOJIHEHO, T.€. CTYACHT HE
CIIOCOOCH OTBETUTh HA BOMPOCHI JaXe IpHU
JIOTIOJIHATEIBHBIX ~ HABOJAIIMX  BOIpOCax
MIPENo01aBaTeis.

Paznean 3. MeToanueckue MaTepualibl, onpeaeJsomue nNpoueaypbl OleHUBAHUS 3HA-
HUIl, yMeHUi, HABBLIKOB U (MJIM) ONBITA AeSATEJbHOCTH, XaPAKTEPU3YOIIMUX 3TANbI (POPMUPO-
BaHHS KOMIIeTeHIIHI

OCHOBHBIMH 3TanaMu (OPMHUPOBAHUS KOMIIETCHIIMH 1O JTUCIHUIUIMHE TPU U3YYCHHH CTY-
JEHTAMH JUCIUTUINHBI SBIISTFOTCS TIOCIEIOBATEIIEHOE U3YUCHHUE COACPKATEIHLHO CBS3AHHBIX MEXK-
Iy OO0 pa3nesoB.

[Ipu oneHUBaHUU pPE3yIbTATOB OOyUCHUS: 3HAHUS, YMCHHUS, HABBIKA W/WIHM ONBITA JICs-
TEJILHOCTU (BJialeHus) B mporiecce (GOPMUPOBAHUS 3asBICHHBIX KOMITETCHIIMH HCIOJIb3YHOTCS
paznuuHbie (POPMBI OLIEHOYHBIX CPEJCTB TEKYIIETO U UTOTOBOTO KOHTPOJIS (TIPOMEKYTOYHOU aT-
TECTallUH).

[TpakTudeckasi paboTa 3aKIIF0YaCTCs B BBITOJIHCHUN 00yJalOIIUMUCS CAaMOCTOSITEIIBHO WITH
10JT PYKOBOJICTBOM ITPEIIO/IaBaTelisi KOMIUIEKCa YUeOHbBIX 3a/IaHuil, HAIIPABJICHHBIX Ha COBEPIICH-
CTBOBaHHME KOMIICTCHIIMU OOYYaIOIINXCSI M HA YPOBHE, HEOOXOAUMOM Jiiisi OakaaBpoB. [IpakTu-
YeCKHe 3aJaHusl O00YydYaroIluecsl MPEICTAaBISIOT B MHUCbMEHHOM BHJE. TeMaTHKa M COJEpIKaHUE
MPAKTUYECKHUX 3aHSITHHA MPEACTABICHB B METOJIWYCCKUX YKA3aHUSX K JAHHOMY BHIY paOOTHI U
COOTBETCTBYET paboy4eii MporpamMMe JUCIUTUIAHBL

VT3 BBIMOTHSAIOTCS yYAITUMUCS (MHIUBUAYATLHO HITU TI0 TPYIIIaM) IO PyKOBOJICTBOM H
HabmoieHueM npenojaasarens. CylnHOCTh METO/Ia BBIMOJIHEHHs] pabOT COCTOUT B TOM, YTO yua-
HIMecs, M3yYUB TEOPETUICCKUI MaTeprall, BHITOIHSIOT MPAKTHYECKUE YIPAKHEHUS 110 TIPUMEHE-
HUIO 9TOTO MaTepuaia Ha MPaKTHKE, BhIpAaOAThIBasi, TAKUM 00pa3oM, pa3HOOOpa3HbIC YMECHHS U
HaBbIKU. KOHTponbHAs paboTa SBISETCS CAaMOCTOSITENFHBIM BHJIOM PAa0OT, BHIMOIHSAEMBIX HHIIU-
BUTyaJTbHO KQXK/IBIM O0YJarOIINMCSI.

Tabnuiia - @opMbl OLICHOUYHBIX CPEJICTB

HanmenoBanune [IpencraBnenue
No Kparkas xapakTepucTrka OlleHOUYHOTO
OIIEHOYHOT'0 OIIEHOYHOT'O CPE/ICTBA B
/i CpeacTBa
CpelicTBa dbonge
1 | [IpakTuueckue 3ananus | PaznuyaroT 3a1a4uul v 3a1aHUS: KommuekT 3ana4 u 3a-
U TBOPYECKUE 3a1a4n a) PErpoOIyKTUBHOTO YpPOBHS, I103BO- | JIaHUM

JSIOIIME OLEHMBAaTh U JIMarHOCTUPO-
BaTh 3HaHUE (PAKTUUYECKOIO MaTepuana
(6a3oBBIE MOHATHS, AITOPUTMBI, (hak-
TBI) ¥ YMEHHE NPaBUIBHO HCIIOJIH30-
BaTh CIELUANbHbIE TEPMUHBI U TIOHS-
TS, y3HABaHWE OOBEKTOB M3YyYEHUS B
paMKax ONpeAeJIeHHOTO pasjena JIuc-
[TUTUTAHB;

0) peKOHCTPYKTHBHOTO YpPOBHS, MO3BO-
JSFOIIME OLEHWBATh W JTUATHOCTHUPO-
BaTh YMEHHS CHHTE3MPOBaTh, aHAIU-
3UpoBaTh, 0000mAaTh (HAaKTUIECKUUA |
TEOpeTUYEeCKHii MaTepuan ¢ Gopmynu-
pOBaHMEM  KOHKPETHBIX  BBIBOJIOB,
yCTaHOBJIEHUEM MPUYUHHO-
CIIEJICTBEHHBIX CBA3EH;
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o/

HaunmenoBaunue
OLIEHOYHOT'O
CpeACTBA

Kpartkas xapakTepucTiKa OIeHOYHOTO
cpeacTBa

IIpencrasinenue
OLICHOYHOI'O CPEJCTBA B
donme

B) TBOPYECKOTO YPOBHsI, TO3BOJISIIO-
M€ OILICHUBaTh W JAMArHOCTUPOBATh
YMEHHUS, WHTETPUPOBATh 3HAHHS pPa3-
JUYHBIX 00NacTeil, apryMeHTUpPOBaTh
COOCTBEHHYIO TOUKY 3PCHHS.
Pexomenayercs i OLEHKH 3HAHUI
YMEHMH U BIIaJICHUI CTYI€HTOB.
dopma TPEAOCTaBICHUS OTBETA CTYy-
JIEHTa: TMTMChMEHHAsI WK paboTa B CH-

cTeEMe AJIEKTPOHHOTO o0yueHHs
Moodle.

Tect

Cucrema CTaHIapTU3UPOBAHHBIX IIPO-
CTBIX Y KOMILUIEKCHBIX 3a/IaHHi, TI0O3BO-
JSIoUas aBTOMaTU3UPOBATH IPOLEAY-
py U3MepeHusl YPOBHS 3HAHUW, YMEHUN
Y BIIAJCHUN 00yYaromerocs.
Pekomenayercs 1uisi OLUEHKU 3HAHUU,
YMEHUH U BIIAJICHUM CTYJICHTOB.
Hcnons3yercs BeO-TIpUIIOKEHUE
«YHuBepcallbHas CHUCTEMa TECTHPOBa-
aust bI'TU». Ha tectupoBanne oTBO-
mutcs 60 munyTt. Kaxnaplii BapuaHT
TECTOBBIX 3ajaHuil BkIoyaer 30 Bo-
IIPOCOB. 3a KaXAbli NpaBUIbHBIA OT-
BeT Ha Bompoc gaercs 1 6amr. OueHka
«3a4TE€HO» BBICTABISIETCSI CTYIEHTY,
ecnu oH Habpan 50 % u Gonee mpa-
BUJIbHBIX OTBETOB. OLIEHKA «HE 3auTe-
HO» CTaBUTCS, €CIHM CTYyIeHT Habpain
MeHee 50 % npaBUIbHBIX OTBETOB.

doHg TECTOBRIX 3a1a-
HUU

DK3aMeH

B sKk3aMeHalMOHHBII OUIIET BKIIOUEHBI
OJIMH TEOPETHUYECKU BONPOC M JBA
NPaKTUYECKUX 3aJaHUS, COOTBETCTBYIO-
Me CONEpKaHUI0 (OPMUPYEMBIX KOM-
METEeHUUNA. DK3aMEeH MPOBOJUTCS B YCT-
Hoi ¢opme. Ha oTBer u pemieHue 3amgau
cryaenty orBoautcs 40 munyt. 1o uro-
raM BBICTABIISIETCSI OLIGHKA C Yy4YETOM
IIKaJIbl OLICHUBAHUSI.

[lepeuenp BonpocoB Ass
KOHTPOJIA
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