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Pabouas mporpamMma qucuMIinHel coctaBieHa Ha ocHoBaHuM @I'OC BO u yueOHOTrO 1u1aHa
HaNpaBJICHUS TIOJTOTOBKA
08.06.01 «TexHUKa U TEXHOJIOTHS CTPOUTEILCTBAY

Cpok aeiicTBusI padoyeii mporpaMMsbl JUCHHUIIMHBI 10 «31» aBrycra 2024 r.

YTBEPXIEHO

Ha 3acenanunu uenrpa
LleHTp MHXEHEPHOTO 000PYIOBAHUS

(mporoxon 3acemanust Ne2 ot «16» cenrsops 2019 r.).



1. Heanb u3aga4m U3y4YeHUs! UCHUNITHBI

Lenb OCBOGHHMS TUCHMIUIMHBI — COBEPUICHCTBOBAHUE MPO(ECCHOHAIBHBIX KOMIIETEHIIHA,
IIO3BOJIAIOIIMX ACIMPAHTAM JOCTUYb ONTUMAIBHOIO YPOBHS NOATOTOBKM K CIaye€ KaHIUJIATCKOIO
9K3aMeHa MO CHenHaIbHOCTH «BomocHaOkeHHWe, KaHaIM3alus, CTPOUTEIBHBIE CUCTEMbBI OXpaHbI
BOJIHBIX PECYPCOBY.

2. Mecto gucumminnsel B ctpykrype OIIOIT BO

JIMcuMIinHel M MPAKTUKU, Ha OCBOEHHUM KOTOPBIX Oasupyercs NaHHas JUCLMILIMHA!
OCBOEHHUE JIaHHOM TUCHMIUIMHBI Oa3upyercs Ha AUCLUIUIMHAX M Y4eOHBIX Kypcax HpelbIAyIIero
YpOBHS 00pa3oBaHMsI.

JIMCUMIUIMHBL U IPAKTHKY, JUISI KOTOPBIX OCBOECHUE JTAHHOM TMCIUIUIMHBI HEOOXOIMMO Kak
MIPEALIECTBYIOIIEE: HAYyYHO-UCCIIENOBATENbCKAS  ACATEIBHOCTh  aCIMpPAaHTa M HalMCaHUe
JUCCEPTALMM HAa COMCKAaHUE YYCHOW CTENEHU KaHAWAaTa HayK, Cayd KaHJUAATCKOTO 3K3aMeHa 110
cnenuanbHocT  «BongocHabkeHne, KaHaau3alus, CTPOUTENbHBIE CHUCTEMBl OXpaHbl BOJHBIX
pECYPCOBY.

3. [lnanupyemble pe3yabTaThbl 00y4eHUsI

dopmupyemMbie "
pPMHpY NHauKaTopbl 10CTHIKEHU S

KOHTPOJIUpYeMbIe SR — [Lnanupyembie pe3yJibTaThI
KOMIIETEeHIIM U 0o0yueHust
(Ko ¥ HaUMEHOBaHUE)
(ko1 1 HAaNMEHOBaHUE)
[IK-1. Cnoco6HocTh - 3HaTh: HICTOYHUKH
OpUEHTHPOBATHCS B HEHTPaIN30BaHHOTO BOJAOCHAOKEHUS;
MOJIHOM CHIEKTPEe HAyYHBIX CUCTEMBI U CXEMBbI BOJJOCHA0XKEHUS
npoOiem HACEJIEHHBIX TyHKTOB; HOPMBI 1
npohecCuoHATBHOU PEKUMBI BOJIOTIOTPEOICHHS; OCHOBBI
obnactu TPacCCUPOBKHU U MPOEKTUPOBAHUE

BOJIOBOJIOB U PACIpeIeIUTENbHBIX
CeTel M COOPY)KEHUI Ha HUX;
yCTpOiicTBa BOJI03a00PHBIX
COOPYKEHHH U3 MOBEPXHOCTHBIX U
MO/I36MHBIX HCTOUYHUKOB; METOJIUKY
pacueTa B0/103a00pHBIX COOPYKEHUN
U3 MOBEPXHOCTHBIX U MO3EMHBIX
HUCTOYHUKOB; OCHOBHBIE
TEXHOJOTUYECKHE CXEMBI U
COOPYKEHHUSI 110 YITYUIICHUIO
Ka4yecTBa BOJIbl; COOTBETCTBYIOIIHE
COBPEMEHHBIM HOPMATHUBAM METO/IbI
MIPOEKTUPOBAHUS U pacueTa
COOPYKEHHI BOJIOMOATOTOBKH;
OCHOBBI U3BICKAHUU U
MIPOEKTUPOBAHMSI BOJJOCHA0KECHNUS,
CHUCTEMBI U CXEMBI BOJOOTBEICHUS
HACEJICHHBIX TYHKTOB U
MIPOMBILIEHHBIX TPEANPUITHIA;
BOJIOOTBOJISIIIIUE CETH PA3IMUHBIX
CHUCTEM U COOPYKEHHUSI Ha HUX;
METOJUKY pacyeTa ¥ MpOECKTUPOBAHUS
CHCTEM BOJIOOTBEICHMSI; KOMIIJIEKCHI




dopMupyemMbie U
KOHTPOJIMpYyeMbIe
KOMIIeTeHIIUH
(K0T ¥ HANMEHOBAHME)

NuaukaTopbl 10CTHKEHUS
KOMIIETEeHI Ui
(ko1 1 HAaUMEHOBAHUE)

I[Inanupyemble pe3yJbTaThl
00yueHus

COOPYKEHHI Ha Pa3JINYHYIO CTENIEHb
OYHCTKH CTOYHOU BOJBI U3 YCIIOBUA
cOpoca ee B BOJJOEM; COOPYKEHUS T10
00paboTke, 00e33apakMBaAHUIO U
YTHJIM3AIUN OCAJKOB CTOYHBIX BOJI;
MCTOAMKY pacdy€Ta OYHMCTHBIX
COOPYXEHHI CTOYHBIX BOJI.

YMeTb: BEIOMPATh ONTUMATbHBIE
PEXUMBI pabOTHI CHCTEM TOJIa9U U
pacnpeneneHus Bobl; IPOU3BOIUTh
pacyer CUCTEM MOoJaYu U
pacnpeneneHus BoJbl; IPOBOAUTH
YBSI3KY BOJOIIPOBOIHBIX CETEH C
npuMeHeHneM DBM; npou3BouTh
pacueT BOJOIPUEMHBIX KOMILIEKCOB;
NPUMEHSITh METOIUKY TEXHHKO-
SKOHOMHYECKOT0 000CHOBAHHUS
NPUMEHSIEMBIX PEIICHU; IPUMEHSTh
TUIIOBBIE PElIeHUs B 001acTu
IIPOEKTUPOBAHUA U pacueTa
BO/103a00pHBIX COOPYKECHHIA;
IPOM3BOJIUTH pacueT BOJOOUYUCTHBIX
KOMIUIEKCOB; IPUMEHSATh TUIIOBbIE
peleHust B 001acTH MPOEKTUPOBAHUS
U pacyeTa OYUCTHBIX COOPYKEHHUI;
HPUMEHATh METOJUKY TEXHUKO-
9KOHOMHUYECKOr0 000CHOBAHMS
HIPUMEHSEMbIX PELICHUH;
IIPOM3BOJIUTH pacueT ceTei
BOJIOOTBE/ICHUS; IPUMEHSITh
METOUKY TEXHUKO-IKOHOMHYECKOTO
000CHOBaHMSI IPUMEHSIEMBbIX
peLleHHIt; TPUMEHSTh TUIIOBbIE
peleHust B 001acTU MPOEKTUPOBAHUS
U pacyeTa BOJOOTBOASIIUX CUCTEM U
COOPY)KEHHH Ha HUX; IPOU3BOJUTH
pacyeT KOMIUIEKCOB COOPYKEHUI
OUYHUCTKH CTOYHBIX BOJI; IPUMEHSTh
METOJINKY TEXHUKO-?KOHOMUYECKOTO
000CHOBaHMSI TPUMEHSIEMBIX
peLIeHHIt; TPUMEHSATh TUIIOBbIE
peleHust B 0071acTH MPOEKTUPOBAHUS
U pacyeTa OYUCTHBIX COOPYKEHHH.

Bitazets: HOpMaTUBHOM JIUTEPATYPOU
IIPYU IPOEKTHUPOBAHUM CUCTEM TOJaun
U pacIpeneIeHHs BObI,
B0/103200PHBIX COOPYKEHUH U3
IIOBEPXHOCTHBIX U MOA3EMHBIX




dopMupyemMbie U
KOHTPOJIMpYyeMbIe
KOMIIeTeHIIUH
(K0T ¥ HANMEHOBAHME)

NuaukaTopbl 10CTHKEHUS
KOMIIETEeHI Ui
(ko1 1 HAaUMEHOBAHUE)

I[Inanupyemble pe3yJbTaThl
00yueHus

HCTOYHUKOB, OUUCTHBIX COOPY>KEHHI
HPUPOIHBIX BOJI; METOAUKAMU
BbIOOpa TEXHOJIOTUH 3a00pa 1
OYHMCTKH BOJBI U3 MOBEPXHOCTHBIX
MOJI3EMHBIX HCTOYHUKOB; METOAUKOMN
000CHOBaHMSI TEXHUKO-
KOHOMHYECKOW IPPEKTUBHOCTH
POEKTHPYEMBIX U
PEKOHCTPYUPYEMBIX BOJI03a00POB;
HOPMAaTUBHOM JINTEPATypOH IIpH
POEKTHPOBAHUN CHCTEM
BOJIOOTBE/ICHUS; METOIMKAMH BbIOOpa
TEXHOJIOTUI 0TBO/A CTOUHBIX BOJI Ha
OYHCTHBIE COOPYKEHHUSI; METOUKOM
000CHOBaHMSI TEXHUKO-
SKOHOMHYECKOH 3PPEKTUBHOCTH
POEKTHPYEMBIX U
PEKOHCTPYUPYEMBIX CUCTEM
BOJIOOTBEJICHUS; HOPMATUBHOM
JUTEPATYpOH MPH MPOEKTUPOBAHUN
COOPYKEHHH OYUCTKU CTOUHBIX BOJ;
METOJMKaMH BbIOOpa TEXHOJIOTUI
OUYHUCTKH OBITOBBIX CTOYHBIX BOJI;
METOUKONH 0O0CHOBAHNUS TEXHUKO-
9KOHOMUYECKON 3 (HEKTUBHOCTH
IPOEKTUPOBAHUS COOPYNKEHUN
OUYHCTKH CTOYHBIX BOJ.

OIIK-2. Bnagenue
KyJIbTypOH Hay4HOTO
HCCIeI0BaHus B 00acTH
CTPOMTENbCTBA, B TOM
YHCIIE C UCHOJIb30BaHUEM
HOBEHMIIHNX
MH(POPMAITMOHHO-
KOMMYHHKAITTOHHBIX
TEXHOJIOTUH

3HaTh: KPUTEPHUH KYJIBTYPbl HAYYHOTO
UCCIIeIOBaHUS B 00IacTH
BOJIOCHA0KEHHUS U BOJIOOTBEJICHUSI.

YMeTh: NpUMEHSATh KPUTEPUU U
HOPMBI KYJIbTYPbl HAYYHOTO
HCCIIeIOBaHUS B 00IacTH
BOJIOCHA0KEHUS U BOJIOOTBEICHUSI.

Brnazners: HaBbIKaMU UCTIOJIB30BAHUEM
HOBEHIINX HHPOPMAIIIOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTHIA B
00macTi BOJOCHA0XKEHUS U
BOJIOOTBE/ICHUS.




4. CTpyKTypa U coaep:KaHue TUCHUIIMHBI

®opMbI TEKy1LET0

Moayab Bun . HanMeHOBaHHe TeM 3aHATHH OobeMm, HNHuTepakTHB, KOHTPOIH
(pasnen) y4eOHoi (yaeGuoii paGore:) Kypc . Bbanasl u. (HauMeHOBaHUe
padoTbI OII€HOYHOT 0
cpeacrsa)
Paznen 1. Jlex Tema 1. OcHOBHBIE HaIlpaBIEHUS U 4 1 - - OTtBeThI HA
Brenenue. MPpoOJIEMBI PAIIMOHATIFHOTO UCIIOJIB30BAHUS KOHTPOJIHHBIC
[Tpo6mempr MIPUPOTHBIX BOJI. BOIIPOCHI
CUCTEM
BOJIOCHAOKEHMSI
Y BOJIOOTBEICHUS
Paznen 2. Jlex Tewma 2.1. Bogo3abopHbie COOpYKEHUS. 4 2 — — OTtBeThI HA
BonocuabOxenune Tema 2.2. BomonpoBo JHBIE CETH. KOHTPOJIbHbBIE
Tema 2.3. Ounctka NpupoIHBIX BOJT BOIIPOCHI
Pasznen 3. Jlex Tema 3.1. [IpoekTupoBaHuE BOTOOTBOISIINX 4 2 - - OTBeTHI HA
Bonootsenenue CHUCTEM. KOHTPOJIbHbBIE
Tema 3.2. OcoOeHHOCTH MPOCKTUPOBAHUS U BOIIPOCHI
pacudera BOJAOOTBOISIINX CETEH.
Tema 3.3. OuncTKa CTOYHBIX BOJI.
Paznen 4. Jlek Tema 4.1. CocTaB U CBOICTBa OCAJIKOB 4 1 - - OTBeTHI HA
YTunuzanus IPUPOJIHBIX U CTOYHBIX BOJI. KOHTPOJIbHbBIE
0CaJIKOB Tema 4.2. [Iponeccsl U cCOOpyKeHuUs BOIIPOCHI.
MIPUPOIHBIX U cTabunmn3anuu, 00e3BOKUBAHUS, CYLIKU U
CTOYHBIX BOJI CKHTaHUs 0CAJIKOB.
JIab Omnpenenenre napaMeTpoB KauecTBa BOJIbI 4 2 — — Otuer no
nabopaTopHOH paboTe.
Cp CamocrosiTenbHas paborta 4 64 — —
KoHntpons 4 36 — — DK3aMeH.
DK3aMEHAalOHHbIE
BOIPOCHI
Hroro: 108




5. O0pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu 0OyyeHUH aCIMPAHTOB HCIIOJIB3YIOTCS CIEAYIONINE 00pa30BaTENbHbBIE TEXHOIOTHH:

TexHonOTHs pa3BUTHS KPUTUYECKOTO MBIIUICHUS — OpraHu3anus y4eOHOro Impolecca, MpH
KOTOPOM  CTYJIEHTbl IIPOBEPAIOT, AHAIM3UPYIOT, PA3BUBAIOT, IIPUMEHSAIOT  IOJYYEHHYIO
MHGOPMAIIHIO C TIETBI0 PA3BUTHUS KOTHUTUBHBIX YMEHUN M HABBIKOB

WNubopmaniioHHBIE TEXHOJIOTUH — CIIEHUAIBHBIE CIIOCOOBI, MPOrPaMMHBIE M TEXHHUYECKHUE
cpeactsa s paboTsl ¢ nHMOpMaIHen
Texnosorust npodaeMHOro 00y4eHus] — OpraHu3alsl aKTUBHOM, CaMOCTOSITENIbHOU JI€ITEIbHOCTU
aCIHUpPaHTOB [0 PAa3pelICHUI0 CUTyaluld, TPeOYIOUIMX TBOPYECKOTO OBJIAJACHUS 3HAHUSIMH,
YMEHUSIMH, HABbIKAMU, PA3BUTHE MBICIIUTEIbHBIX CIOCOOHOCTEH.

6. MeToanueckue YKa3aHusd 1Mo OCBOCHHUI0 JTHCHUIIJIUHBI

Jig  popmupoBaHUS KOMIETEHUMH NpU U3y4YeHUU JUCUMILINHBL «BogocHabOxeHue,
KaHaJau3alus, CTPOUTEIbHBIE  CHUCTEMbl  OXpaHbl  BOJHBIX  PECyYpPCOB»  HCHOJB3YHOTCS
o0Opa3oBaTelIbHbIE TEXHOJOTMHM, KOTOpbIE MpEAnoJjiaraloT o0ydeHHe B  COTPYAHHMYECTBE.
[IpenogaBaTenb U acUpaHThl B3aUMOJIEHCTBYIOT APYr C IpyroM, OOMEHHUBAIOTCS HHPOpMAIUe,
COBMECTHO PEUIalOT MpoOIeMbl, MOJIETUPYIOT CUTYALIUH.

[Ipu npoBeaeHNH JEKIHI UCIIOJIB3YIOTCS CIETYIOIINE UHTEPAKTUBHBIE (DOPMBI 00YUEHHUS:

- Iepexo/] OT MPEUMYLIECTBEHHOW aKTUBHOCTH MPENO/1aBaTeNsl K aKTUBHOCTH aCIIUPAHTOB;

- (¢hopMupoBaHUE yueOHOW aBTOHOMHOCTH acCIUpPaHTa, €ro OTBETCTBEHHOCTH 3a MPOLECC U
pe3ynbTaThl 00y4YEeHUS;

- CIIOCOOHOCTh CAaMOCTOSTEIHLHO (POPMYIUPOBATH 11ETH, CTABUTH yUeOHBIC 3aa4d, BHIOUPATh
crocoObl M CpEACTBAa MX PELICHUs, CaMOCTOSITENbHO OLCHMBATh XOJA U PEe3yJabTaT y4eOHOTO
Ipoliecca, BbIABIATh JOTHUECKHE U MHbIE OIINOKH, JaBaTh KPUTHUECKYIO OLIEHKY.

- Ha JIEKIUAX [UPOKO UCIOJIb3YETCsI IPUMEHEHUE MYyJIbTUMENA.

7. OueHo4YHbIE CPeACTBA

7.1. IlaciopT OLIEHOYHBIX CPEJICTB

Kype Koxa koHTpOJIMpyemMoil KOMIIeTEeHINH HaumenoBanue
(UJIM ee YaCTH) OLIEHOYHOI'0 CpeCTBA

4 I1K-1 Bomnpocs k sx3ameny Nel—60

4 OIIK-2 Bomnpocsr k 3x3ameny Nel—60

7.2. TunoBble 3aJaHUS UM MHbIE MAaTepPUAJIbI, HEO0X0IUMBbIE IJIsl TEKYLIEer0 KOHTPOJIsI

7.2.1 OTBeTHI HA KOHTPOJILHbIE BONPOCHI
Paspnen 2. Bono3adopHblie coopy:xeHus (IpuMep).
KoHTpoJibHbIE BOIPOCHI:
1. HazoBuTe 0cHOBHBIE KJIaccu(PUKAIIK BOJ03a00PHBIX COOPYKEHHH.
2. B uem otimune 6eperoBoro M pycioBoro Bojo3adopa?
3. HazoBuTe OCHOBHBIE AJIEMEHTHI BOJI03a00PHBIX COOPYKEHHIA.
MeToauyeckne peKOMEHIAUMH 10 BBITOJHECHUIO 32 IaHNS:
1. BHuMaTeNnbHO MPOYUTATh TEKCT JIEKIIMM MO COOTBETCTBYIOLIEH TeMe, YTO IMO3BOJIUT TOJHEe
MOHATH CMBIC] U BOIIPOCOB U COAEPKAHUE CXEMBI.
2. HaiiTu COOTBETCTBYIOIIMI pa3/ien B y4eOHUKAX, O3HAKOMUTHCSI ¢ HUM. DTO TMOMOKET OTBETUTh
Ha MOCTaBJIEHHBIE BOIPOCHI.
3. [Ipoaymats OTBETHI Ha BOMIPOCHI, C(HOPMYIUPOBATH UX B BUJIE CBS3HBIX MPEATOKEHUH.
4. OdopMuth OTBETHI Ha BOMPOCHI B TETpPaaud MNHCbMEHHO. HyMmepamus OTBETOB IOJDKHA
COOTBETCTBOBATh HyMEpallUHl BOIPOCOB.



7.2.2. OT4eT no 1a0opaTOpHOIi padore

OTuer JOKEH COJIepKaTh:

a) TUTYJbHBIN JIUCT

0) 1enb paboThI;

B) CXEMY KCIIEPUMEHTAILHOW YCTAHOBKU WJIM CTEH[IA;

I') METOJIUKY PacyeToB;

1) pe3yNbTaThl, TIOJTyYeHHBIE B X0/I€ TIPOBEICHUS J1a0OpaTOPHOH paboTHI;
€) BBIBOJIbI, 3aKJIFOUCHHE.

7.3. OueHovHble CpeacTBa IS MPOMEKYTOUYHON ATTeCTAIlMM MO HUTOraM OCBOEHMS

AUCHHUIIIIMHBI

7.3.1. Bonnpochbl K NPOMEKYTOYHOM aTTeCTAIUH

Kypc 4

Ne

w/n Bomnpocsl k 3xk3ameny

1. OcHOBHBIE KaTETOPUHU TMOTpeOUTeNnel BOJBI — HACEJICHHBIE IYHKTBI, ITPOMBIILICHHbBIE
MPEANPUSITHS, SHEPTETHUECKUE OOBEKTHI U CEIHCKOX035HCTBEHHbBIE TPOU3BOJICTBA.

2. Hopmer BopomoTpeOneHuss Ha XO35SHWCTBEHHO-TIUTHEBBIE HYXKIbI W TPOU3BOJICTBECHHBIC
LN,

3. OO01iast cxemMa BOJOCHAOXKEHHUS U €€ OCHOBHBIE dJIEMEHTHI. MCTOUYHMKHA BOAOCHAOKEHUS
(TOBEpXHOCTHBIE U MOJ3EMHBIE) M MX 00IIasi XapaKTepUCTHUKA.

4. Kondurypauust BogonpoBoHbeix ceteidl. CeTu pa3BeTBICHHbIE U KOJblieBble. [IpuHIIUIIBI
TPaCCUPOBKMA  BOJIOTIPOBOAHBIX JIMHUH HA TEPPUTOPUM  HACEICHHBIX MECT W
MPOMBIIUJICHHBIX ~ TPEANPUATANA. MaructpanbHble W paclpeieiuTeNbHbIC JIMHUH
BOJIONIPOBOJIHBIX CETEH.

5. OcHOBBI pacuera pa3BETBICHHBIX CETEH MPH OJHOM HCTOYHHMKE nuTanus. OmpeneneHue
Harnopa B Ha4aJIbHOUM Touke. Teopust pacyeTa KOJbLEBBIX BOJIONPOBOJIHBIX CETEH.

6. Hcnonp30BaHre COBPEMEHHOM BBIYMCIUTEIBLHON TEXHHKH JJIsi pacdeTa BOJOMPOBOIHBIX
ceTei.

7. OcoOeHHOCTH pacyeTa CeTell ¢ KOHTppe3epByapaMu, ¢ HECKOJbKHUMHU OAallHSIMHU WIH C
HECKOJIbKMMM HCTOYHHKAMU IMHTAHMS.

8. Pacuer BomoBomoB. OmnpenencHue 4YKCIa MEPEKIIOYCHUH Ha BOJJOBOJAX C Y4YETOM
JIOTTYCKAaeMOTO CHUKEHUS T101a4d BOJIbI IIPH aBAPHH.

9. OO0yacTh MPUMEHEHHS 30HHBIX BOJOMPOBOJIOB. TEXHUYECKUE W TEXHHKO-IKOHOMHUYECKHE
000CHOBaHMsI 30HUPOBAHMSI BOJIOITPOBO/IOB.

10. OcHOBHBIE THIIBI TPYO, IPUMEHSEMBIX B BOJOIPOBOAX.

11. Knaccudukanus crnoco6oB 3abopa moa3eMHbIX Boja. TpyOdarbie KoJIOAUBI; OypeHue
CKB)KMH Ha BOJAY; KOHCTPYKIIMHM KOJIOALIEB U HX pacyeT. OmibTpbl OypOBBIX KOJOIIIEB.
bechunbTpoBbIe KOOI

12. Bonozabops! napunsTpanmonHoro tuma. M3meHneHue neduTa ¥ KayecTBa MOJA3EMHBIX BOJI
TIPH SKCILTyaTaluu BO10COOPOB.

13. 30HBI CAHUTAPHOW OXPaHbI NOI3EMHBIX HCTOYHHUKOB.

14. OCHOBHBIE THIIBI PEYHBIX BOAOMPHUEMHBIX coOpyxkeHHil. boppba ¢ MOHHBIM IbIOM U
IIyroi. DIeMEeHThl 000PYAOBaHUS BOJOMPUEMHBIX COOPYKEHUU (pElIeTKH, TIOCKUE U
BpaIIAlOIIHUECs CETKU U TP.).

15. Pr16o3amuTa Ha Bojj03a00pax.

16. Bononpremubie coopyKeHHs C KOBIIAMH.

17. Bopomnpuemubsie  coopyxkeHus C  BOJONPUEMHBIMM  IUJIOTMHamMu. Bojpompuemnsbie
COOPY’KEHHUSI C POPE3SIMH.

18. 30HbBI CAHUTAPHOU OXPaHbl HOBEPXHOCTHBIX BOJOUCTOYHUKOB.

19. OcHOBHBIE METOBI OCBETIICHHUS 1 00ECI[BEYMBAHKS BOJIbI; OTCTAUBAHNUE U (PHIBTPOBAHHUE,

CIIOCOOBI M CpCACTBA UX I/IHTCHCI/I(I)I/IKaI_II/II/I.




BOHPOCLI K 3K3aMEHY

n/n

20. | KoarynupoBaHue, mpuMEHsieMble BUIbl KOArYJISSHTOB, JO3MPOBKAa M BBEJCHHUE B BOIY
koarynsHTa. @nokynsHtel. [loqmenaynBanue. CMecUTENN U KaMephl XJIObeoOpa3oBaHMs,
WX KOHCTPYKIIMH U PacyerT.

21. | PacueT m KOHCTPYKIIMU OTCTOWHHKOB TOPU30HTAIBHBIX, BEPTHKAIBHBIX U PATUATBHBIX.

22. | llpyHOMI TOHKOCIOMHOTO OTCTaWBaHHWS. THUNBI W KOHCTPYKUIMH TOHKOCIOWHBIX
OTCTOMHHMKOB M UX AJIEMEHTOB (MOyJIEH).

23. | OcBeryieHne BOJBI IyTeM TMPOIyCKa €€ 4Yepe3 CJOW B3BEHICHHOTO OCAKa; THIIBI
OCBETJIUTEJICH, MCIOJb3yeMbIX B OTCUECTBEHHOW M 3apyOexkHoi mpakTuke. OcBeTiieHHe
BOJIbI B THJIPOIIMKIIOHAX.

24, Crioco6s! GunbTpoBaHus BOJBL. MeleHHBIE U CKOpble (PUIBTPBI. Y CTPONCTBO, pacueT u
MIPOEKTUPOBAHUE CKOPBIX (UIBTPOB. [/IpeHaxk, IPOMBIBHBIE YCTPONCTBA, YCTPOMCTBA Uif
yaaJieHusi 1 00pabOTKH MPOMBIBHOM BOJIBI.

25. | [IByxcnoiiHble (QWIBTPBI, KPYITHO3EPHUCTHIC (DHUIBTPHI, KOHTAKTHBIC OCBETIMTEIIH.
CBepXCKOpPOCTHBIE QUIIBTPHIL.

26. | ABromaTm3amms paboThl  (PUIBTPOBATBHBIX YCTAHOBOK. PerynmpoBaHWE CKOPOCTH
¢bunbTpoBanus. CamonpoMbIBaroLuecs: QUIbTPbI, HAMBIBHBIE (DHIIBTPHI.

27. | Meronel o6e33apakuBanus. XiyopupoBanuwe. OmpeaeneHue 03 Xjopa. YCTPOHCTBO
xjlopatopoB. MecTta BBeneHus xjopa B Boay. Bpemsi konrtakra. IlpexmopupoBanue u
JexJ0pupoBaHue. XJIOPUPOBAHUE C aMMOHU3AIHEH.

28. | XimopHOE XO3SIICTBO BOJIOOYHCTHBIX CTaHImid. O30HHpoBaHWE BOjaBL (O0e33apakUBaHUE
JBYOKHCBIO XJIOpa. DJIEKTPOJIU3HbIE YCTAHOBKH JJIsl TOJTYYE€HHSI TUIIOXJIOPUTA HATPHUSL.

29. | desundexinus BOIbl yAbTpadUOJICTOBBIMH JydaMu. MeTombl OOpbObI ¢ 3amaxaMu |
MIPUBKYCAMH BOJIbI IPUPOJIHBIX UCTOYHUKOB. [IpUdnHbBI ¥ BUABI 3apacTaHusl TPYO.

30. | Crabunu3anvoHHass 00pa0OTKa BOJBI peareHTaMu g OOphOBI C KOPPO3WEH U
KapOOHATHBIMH OTJIOKCHUSIMH. YCTAHOBKAa Il CTAaOMIM3AIlMOHHON 0O0pabOTKH BOBI
(GUIBTPOBAHUEM UEPE3 MPAMOPHYIO KPOILIIKY U MarHOMaccy.

31. | Meroabl ymsardenus Bojpl: PearentHele, TepMUYeCKHe U KaTHOHUTOBBIC. [lekapOuHu3anus
BOJIbl. CXeMbl YCTAHOBOK PEAreHTHOTO M KATHOHUTOBOTO YMSTYEHHS BOJIBI.

32. | Metonpl 06e3xene3nuBaHus IPUPOAHBIX BOJI: O€3peareHTHbIC U pearcHTHhIE.

33. | Meroapl o0ecconuBaHus U ONPECHEHHS BOJbI: HOHUTOBBIM, 3JEKTPOAUATIN3, TUCTUILISAIUS,
3aMopakuBaHue, 00paTHbIil ocMoc. CBONCTBA HOHOOOMEHHBIX MaTEpUAJIOB.

34. | MonooOMeHHbIe MeMOpaHbl, X TUIBL. [lomynpoHuiiaemMbeie MeMOpaHbl U TMOJIBIC BOJOKHA
s obpatHoro ocmoca. OOmacTe MPUMEHEHHUS PA3JIMYHBIX METOJOB OINPECHEHHS U
00eccoJIMBaHuUS.

35. | Anmaparbl A ONPECHEHHs METOJAaMU JJIEKTpoJuanu3a U OoOpaTHOro ocMoca. THIbI
OTPECHUTENbHBIX JUCTUUIALUOHHBIX YCTAaHOBOK. YJENbHBIE pPAcXOAbl SHEPTrUu MpHU
OTIPECHEHUH BOJIbl PA3IMUYHBIMH METOJAAMH.

36. Mertoasl 00pabOTKM  OXJaXJAMOIIEH BOJBI IS TNPEIOTBpAIICHHS KapOOHATHBIX
oTnoxkeHui:  docdarupoBaHue,  MOJAKUCICHHWE, COBMECTHOE  TOJKUCICHHE U
dbocdaTtupoBanue, yMsrieH1ue U3BECTKOBAHUEM M KATHOHUPOBAHUEM.

37. | Uaruburopsl koppo3un. O6paboTKa BOJBI XJIOPOM M MEJHBIM KYOPOCOM JyIs OOpBOBI C
OMOJIOTHYECKUMH 0OpaCTaHUSIMHL.

38. | OGeckpemHHBaHue BOAbl  peareHTamu. (OOeCKpeMHUWBaHHWE BOJBI  AHUOHUTAMH.
OuUIbTPAIMOHHOE 00ECKPEMHUBAHNE BOIBI.

39. | Meroabl ymanmeHUss €3 BOABI PACTBOPEHHBIX Ta3oB (YIJIEKHCIOTHI, KHCIOPOJa,
cepoBoJioposia). TuIibl, cCXeMbl U KOHCTPYKIIMHU JEra3aToOpoB.

40. | OGe3BOXKMBaHUE OCAJIKOB CTAHIIMIA OUYMCTKU MPUPOIHBIX BOJI.

41. | CxeMbl U KOMITAHOBKM YCTaHOBOK M CTaHIIUH BOAOMOATOTOBKH. OIpenereHne cocTapa,

BLI60p THUIIa OYUCTHBIX COOpy)KCHHﬁ. KomMmnanoBka Yy3J1a OYHUCTHBIX COOPY)KCHHﬁ.




BOHPOCLI K 3K3aMEHY

n/n

42. | XapakTepucTHKa CTOYHBIX BOJ [0 PAa3JIMYHBIM NOKa3aTeasiM. MeToJsl CaHUTAapHO-
XMMHYECKHUX aHAJIU30B CTOYHBIX BOJI.

43. | YcnoBusi 00pa3oBaHUs OBITOBBIX M MPOMBIIIICHHBIX CTOYHBIX BOJI, X KJIACCU()HKAITHS.

44, | ®opMupoBaHUE TIOBEPXHOCTHOTO CTOKA HA TOPOJICKUX TEPPUTOPHUSIX U MPOMILIONMIAIKAX.

45. | I'mapaBiauyeckuil pacueT KaHaJIM3alMOHHBIX ceTeil. OcoOeHHOCTH pacueTa ceTei
NOXJeBOM kaHanmu3auumu. Haumenblinii auamerp TpyO, pacdyeTHble CKOPOCTH U
HaIoJHEHUE TPYO U KaHAJIOB, YKJIOH TPyOOIIPOBOJIOB.

46. | CxeMbl W CHUCTEMBl KaHAIM3AIMH HACEIICHHBIX IYHKTOB, MPOMBIIIJICHHBIX IUIOMIAT0K U
IIPOMY3JIOB.

47. | KananuzannoHHBIE CETU U COOPY>KEHUSI Ha HUX.

48. | TpeboBaHusi K KadyecTBY CTOYHBIX BOJ, CIIYCKaeMBIX B BOJOTOK M TOPOJCKHE
KaHaJN3allMOHHBIE CETH.

49, CMelieHne 1 yCpeIHeHUE CTOYHBIX BOJ. Y CPEIHUTEIH.

50. | MeTo/1bl OYMCTKHU CTOYHBIX BOJ OT Ipy00 M TOHKO JMCIIEPCTHBIX MPHMECEH.

51. | Beimenenue U3 BOJIbI BENIECTB C YACTHHBIM BECOM MEHBIIIE AUHUIIBI.

52. KoncTpykiuu, BBIOOp W pacyeT COOPYXEHWH MEXaHHMYEeCKOW OYHMCTKH CTOYHBIX BOJI
(OTCTOMHMKHM,  OCBETIUTENH, THAPOIMKIOHBL,  HEHTpUPYrH,  GuiabTpel). IlytH
MHTEHCU(HUKALUU COOPYKEHUNH MEXaHUYECKOM OUMCTKH.

53. | Tepmuueckue MeToabl 00pabOTKH cTOYHBIX BOJ. KoHCTpykumu coopyxenuit. [Iporeccor n
YCTaHOBKH.

54. | Metoapl o00paboTku (YIJIOTHEHHE, cTaOunu3anus, CcOpakMBaHWE, pPEareHTHOE |
Oe3peareHTHOE 00€3BOKMBaHME, 00e33apakuBaHue, OMOTepMUYecKas 00pabOTKa, CYIIKa,
C)KMTaHue) U yTUIM3AIUS 0CA/IKOB.

55. | buonornyeckue MeToabl OYUCTKU MPOMBIIUIEHHBIX CTOYHBIX BOJI.

56. CymHOCTh OMOJIOTHYECKOTO METO/1a OYMCTKU TMPOMBIITUICHHBIX CTOYHBIX BOI.

57. | Ponp MUKpOOPraHM3MOB U 3HAYE€HUE OTAEIBHBIX TPYII B OUUCTKE CTOYHBIX BOJI.

58. | CoopyxeHus s OHMOJOTMYECKOW OUMCTKM MPOMBIIUIEHHBIX CTOYHBIX BOJ, HX
KOHCTPYKIIUU M TIPUHITUI PabOThI (a3pOTEHKH, OMODUIBTPHI, METAHTCHKH, OHOJIOTHYECKUE
TIPY/IBI).

59. | Ilyru uHTEeHCH(DUKAIIUN COOPYKEHU OMOJIOTHYECKON OYHUCTKH (OKCHUTEHKH, (DIOTOTCHKH,
O6rocopoOepsl).

60. MeTtoapl 00€33apaKUBaHMs CTOYHBIX BOJI.

7.3.2. Kpurepuu 1 HOPMBbI OLIEHKH
®opMa nipoBeaeHUS
Kype NPOMEKYTOYHOM Kpurepun u HopMbI OLIEHKH
aTTecTaluu
4 Dk3ameH (YCTHO) JlaHb1 BepHbIE OTBETHI Ha BCE BOTIPOCHI
«OTJIMYHO»

9K3aMCHAIIMOHHOI'O Omera

JlaHbl OTBETHI Ha BCE BOIMPOCHI
«XOPOIIIOY AK3aMEHAIIIOHHOTO OWiieTa, OJUH W3
OTBETOB COZCPIKUT OIIMOKH

JlaHbl OTBETHI HE HA BCE BOMPOCHI
«YIOBIETBOPUTEIHHO» | SK3aMEHAIMOHHOTO OWyIeTa, OTBETHI
COJIepyKaT OIINOKH

OrtBeTHI HA BOIIPOCHI
«HEYJTOBIIETBOPUTEIHHO» | SK3aMEHALIMOHHOTO OMIIeTa HeBEPHBI,
HE JIaHbl IWJIM He ¢(h)OpMYIMPOBaHbI




8. YueOHO-MeTOAMUYECKOE M HH(POPMALMOHHOE 0O0ecnevYeHUue TUCIHHILINHBI

8.1. O6s13aTesibHAs TUTEpPATypa

Tun (yueOHuk, yuedHoe

KoaunyecTtBo B

HAYYHOM
Ne nocooue, yueoHo-
ABTOpPBI, COCTABUTEH 3ar;iaBue (3aroJioBoK) Tox n3nanus ondauoTexe /
n/n MeTOIUYECKoe Mmocodue,
HaumeHoBanue
NMPAKTHKYM, JP.) 3EC
1 | B. C. Kcenodonron BopgomnororoBka u BOJOOTBEICHHE ydeOHOe rmocoone 2022 OBC «Znaniumy»
2 | JI. A. Tepexos, I'. U. PekoHCTpyKITHS cCUCTEM BOJIOCHAOXKEHHS 1 | yaeOHOe mocodue 2023 OBC «Znanium»
Bonosnuk, E. JI. TepexoBa | BOAOOTBEICHUS
3 B. A. Opnos, JI. A. KButka | BogocHaOxxeHune YUeOHUK 2023 9BC «Znaniumy»
4 | E. JI. BoiiroB BomomoaroToBka: HHHOBAITHOHHBIE yueOHOEe mocooue 2021 OBC «lprbooks»
MTPOCKTHBIC PEIICHUS
8.2. lonoiHMTEILHAS JIMTEPATYpPaA
KoinuecTBo B
Tun (yueOHuK, yueOHOE .
HAYYHOW
Ne nocooue, yue0Ho-
ABTOpBI, COCTABUTEIHN 3arsaaBue (3aroJi0BOK) I'ox n3panusn ouoanorexe /
n/n MeToAnYecKoe mocooue,
HanmenoBanme
NPAKTUKYM, JP.) 3EC
1 | B.b. I'ycakoBckuid, BoocHabxeHre MpOMBIIIIIEHHBIX yaeOHoe rmocodue 2016 ObC «IPRbooks»
E.O.Byrnunckas NPEIIPUATHI
2 | b.C. Kcenoonrtos, OuncTKa CTOYHBIX BOJ: KOMIIBIOTEPHbIE yueOHoe mocodue 2017 DBC «Znanium»

K.B. Tutos

TCXHOJIOTUHU B PCIICHUMN 3a/la4d (1)J'IOT8.LII/II/I




8.3. Ilepeuens npogeccnoHaNBLHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CIPABOYHBIX

cucTeM
— Scopus [DnekTpoHHbIH pecype] : pedeparuBHas 6a3a manubix. — N etherlands : Elsevier,
2004— . — PexxuM goctyma : scopus.com. — 3ari. ¢ 3kpaHa. — S13. pyc., aHrIL.
— Elibrary [DnexTpoHHbIil pecypc]| : HayyHas aneKTpoHHas oubnmoreka. —MockBa : HOB,
2000— . — Pexxum nocryma : elibrary.ru. — 3ari. ¢ akpana. — SI3. pyc., aHra

8.4. IlepeueHb NporpaMMHOro odecrnevdeHust

Ne
n/n

HaumenoBanue IO

PexBu3uTHI 10r0BOpa
(nata, HoMep, CPOK AelCTBHS)

Windows:
WinPro 10 RUS Upgrd OLP NL Acdmc

noroop Ne 757 ot 04.07.2018, cpoxk
JENUCTBUSI — OECCPOYHO;
koHTpakT Ne 1653 or 14.12.2018, cpoxk
JecTBUS — OECCPOYHO

Office Standard:
Office Stdandard 2013 Russian OLP NL
AcademicEdition

noroop Ne 690 or 19.05.2015, cpox
JercTBUS — GecCCpOUHO

8.5. Onucanune MarepHaJIbHO-TEXHHYECKO 0a3bl, HEOOXOAMMOI ISl OCYLIEeCTBJICHUSA
00pa30BaTeIbHOIO NPoOLECcca 10 JMCHUIIMHE

HaumeHoBaHue 000PYA0BAHHBIX Y4eOHBIX
Ka0OMHETOB, JIa0opaTopuii, MACTEPCKUX H

Ne Jp. 00beKTOB J1JIs1 IPOBeIeHU s
N IlepeyeHb OCHOBHOTIO 000PY10BaHMS
n/n | NPakTHYeCKUX U Ja0OPATOPHBIX 3aHATHH,
NOMeEIeHUH /I CAMOCTOATEILHON
padoThI 00yyarommxcs (HoMep ayaAuTOPUM)
JlaGopatopust  "Texnonorus  oOpaGotku | lllkad BBITSHKHOM, mIKad IS PEarcHTOB,
IpHUPOIHBIX U cToUHBIX Box" (C-308) CTOJ MOWKa , cCymuika , Tal0yper |,
xonommibHUK,  poromerp KDK-3
1 KOoHAyKTOMETp Arar 2, umoHomep PH
criekTpoMeTp, xpomartorpad , 1IKadbl
cyummibHble , mKad , CTOIbl yUeHUYECKUE
, CTyJIbsl, CTOJI NMcbMeHHbIN., HET nocku
Kowmmbrotepusiii knacc. Yuebnas ayautopust | CTONbl  KOMIBIOTEpHbIE, CTynbs, [IK,
JUIA TIPOBEACHUS 3aHATUHN JICKIIMOHHOTO TUIIA. | IPOEKTOP, IKPaH, MapKepHas JocKa
YueOHast  ayautopust Ui TPOBEACHUS
3aHSATHM CEeMMHApCKOTO TUHa. YueOHas
ayIuTOpUs NJs MPOBEISHUS Tab0paTOpHBIX
5 paboT. YueOHas ayauTopusi OIS KypCOBOTO

MPOEKTHPOBAHUS  (BBITIOTHEHUS KYpPCOBBIX
pabot). YueOHas ayauTopus sl TPOBEACHUS
TPYIIOBBIX u WHIUBUAYAITbHBIX
KOHCynbTallMii YueOHas ayauTopus IS
MPOBENICHUS 3aHIATUNA TEKYIIET0 KOHTPOJS U
npomMexxyrouHoit arrecraruu. (C-312)
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