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1. O6was xapakrepucTuka paGo4yeid mporpamMmsl
AMCHMIIMHBIOO I enpPodeccHOHAJBHOI0 MUKJIA

1. MecTo AMCHHIUIMHBI B CTPYKTYpe OCHOBHOI 00pa3oBaTelbHON NPOrpaMMbI
CI110

JucnunnyHa TexHUKa SKCIITyaTallii BO03a00pHBIX COOPYKEHUM OTHOCHUTCS K
IIPOM3BOACTBEHHOMY  Moaymo  «Omeparop  BOJ03a0OpHBIX  COOpY>KEHUID)
obpazoBatensHOi mporpammel CITO B cootBerctBru ¢ ®I'OC mo crnenuanbHOCTH
20.02.01 Oxomormueckass 0€30IMAaCHOCTH IMPHUPOIHBIX KOMIUIEKCOB, HaIlpaBIEHHOCTH
nporpaMmsl IIpoMelnieHHas 0€30I1aCHOCTD U 3alllUTa OKPYKAIOIIEH Cpesl.

2. I_Ie.]'llrl H INIaHMPYeMbI€ pe3yjbTaTbl OCBOCHHUS JUHCIHUIIJTHHBI

3agayamMu JUCHUNIHHBI SBIISIOTCS

- HU3yYeHHE HOPMATHBHBIX TpPeOOBaHMN K SKCIUTyaTalldd BOI03a00pPHBIX
COOPY>KEHHI U3 TOBEPXHOCTHBIX U ITOA3EMHBIX HCTOYHHKOB.

- OCBOCHHUE THPaBIUUECKUX PAacuETOB COOPYKEHUH Bomo3adbopa.

- U3yYeHHe KOHTPOJII 3a TEXHUYECKUM COCTOSHUEM BOJ03a00PHBIX
COOPY>KEHHI, HalpuMep, IUIaHOBO-TIpeaynpeauTensaoro ocmorpa (II10).

- paccMOTpeHHe MEpONpPHATHI 0 CaHWUTAPHOW OXpaHe BON03a0opa, B TOM
YrCIie 30H CAHUTAPHOMN OXPaHBIL.

- U3yYeHWe TpeOOBaHW OXpaHbl Tpyda MpH OKCIUTyaTaluH BOX03a00pHBIX
COOPYKECHHN.

Ienblo wusydeHus IUCHUIUTHHBI «TexHHMKa SKCIUTyaTalldd BOJ03a00pHBIX
COOpY>KEHHID» SABISETCS MOATOTOBKA CIIELHATUCTOB, KOTOpPEIe OyIayT obeclednBaTh
Oecrnepe0oitHy!0 paboTy BOm03a00pHBIX COOPYXKEHHUH U3 IOBEPXHOCTHBIX U
IIOJI3€MHBIX HCTOUYHUKOB, C YU4ETOM TpeOOBaHUI OXpaHbl BONOEMOB U PalldOHAIBHOIO
HCIIOJB30BaHU BOJHBIX PECYPCOB.

3. Ilnanupyemble pe3yibTaThl 0CBOCHHs 0011€00pa3oBaTEbLHOM
pucuanaaabl B coorseTcTBiE ¢ ®I'OC CIIO u Ha ocHoBe ®PI'OC COO.

3.1. KomneTeHnnu, 3akpenyieHHblie 3a nucuunanHoi B YII:

ITK-4.1. IlpoBepsTs COCTOSHHME W MOATOTaBIUBATh K pabore, OOCIyXUBaTh
BO/I03a0OpHEBIE COOPYKEHUs, YCTAaHOBKH, 000pyJOBaHUE

Iloxa3aTesin OLeHHBAHUS HHAUKATOPOB JOCTHKEHHs] KOMIETEHIHM:

3HaHnsn:

31. HasHaueHue, yCTpOMCTBO, NPUHIMUI ACHCTBHUSA, IpaBUIa TEXHHYECKOH
OKCIUTyaTaIllH yCTAHOBOK BOJOIIOATOTOBKY U OYUCTKH CTOYHEIX BOJ

32. CxeMbl U KapThl 00CITy>KHBa€MBIX yCTaHOBOK

33. OkcmryaTaluoHHbIe CBOUCTBA 000pYAOBAHUS

Ymennus:

V1. UYurath U u300pakaTh IPUHUUNHAIBHBIE CXEMBI TEXHOJOTHIECKHUX
IIPOLIECCOB

V2. O6c¢iyxuBaTh TEXHOJIOTHUECKOE 000py IOBaHKE



V3. IlognepxuBaTh ONTHMANbHBIE TEXHOJOTMYECKHE IIApaMETPhl YCTAHOBOK
BOJOOYHCTKH

IIpakTHyeckast NOAroTOBKA (HABBIKH):

I1I11.ITpoBepku COCTOSHYSA U MOATOTOBKH K paboTe BOm03a00PHEIX YCTaHOBOK

IIII2. OcymecTBnenys MycKa, BEIBOAA HA TEXHOJOTHIECKUM PEXUM pabOTHl U
OCTaHOBKHM BOJI03a00pHBIX COOPYKEHUH 1 000pyI0BaHUs

III13. Ompenenenus mapaMeTpoB TEXHOJIOTHIECKUX MPOLECCOB II0 MOKA3aHUAM
KOHTPOJIbHO-U3MEPUTENBHBIX IPUOOPOB.

Komnerennnn, 3akpeniennbie 3a ucuunaunoi B YII:

IIK-4.2.Bemonsesue  paboT 10 OOGCIY)KHBAaHHIO  BCIIOMOTATENHHOTO
000pyROBaHUS BOJ03a00PHEIX COOPYIKEHHMIA.

IloxasaTenn oneHHBAHHS HHAHMKATOPOB JOCTHKEHMSI KOMIETeHIHii:

3Hanun:

31. XapakxTepucTuk o00pyJOBaHHS U COOPYXKEHHI BOm03a60pa U TpeOOBaHMs K
UX DKCILTy aTaIluH

32. TpeboBaHus OXpaHbl TPY/Ia M IPOMEIILIEHHON 6€30IaCHOCTH

Ymenns:

V1. YcTpaHaTs MelKkre HeHCIPaBHOCTH 0OCITYKMBaeMOro 060pyI0BaHUS

V2. PeructpupoBaTh IOKa3aHUsT KOHTPOIbHO-U3MEPUTENBHEIX IPUOOPOB

IIpakTH4YecKkasi MIOATOTOBKA (HABBIKH):

IIII1.Ilomydyenrs ¥ IOATOTOBKM K paboTe HHCTPYMEHTOB M KOHTPOJBHO-
U3MEPUTEIIBHBIX TPHOOPOB

III12. KoHTpons paboToCcOCOOHOCTH BCIIOMOTaTEIbHOTO 000Dy JOBaHHS

IIII3. BaHeceHue HEOOXONUMBIX 3alUCel B JKypHAT OSKCILIyaTalldu
000pyAOBaHMs BOI03a00PHBIX COOPYKEHHUH

4. TpynoeMkocTh AUCHHUIIAHBLI H BUIbI Y4e0HO# padoThI
Tabnuna 1. Pactipenenenue TpyIOeMKOCTH JUCITHILTAHEI
110 BUJaM y4eOHOM paboThI

Buja yueOHoi paboTnI AKaleMHYECKHX 92C0B
OO6mmast TpyZ0eMKOCTh JUCIUILTHHBI 72
AyauTopHbIe 3aHATHSA (BCET0) 40
B ToMm umcre:
Jlexuuu 20
ITpaxtuueckue 3ansatus (113) HE IIpeyCMOTpEH
Jlaboparopusiii npakTukym (JIP) 20
CamocrosiTensHas padora (Bcero) 26+6(3k3)
B tom umcre:
Kypcosas pabora HE IPeAyCMOTpEHA
Jlpyrue BUIBI CaMOCTOSITENbHON pabOoThI: 26
- IOATOTOBKA K IPAKTHYECKUM 3aHATUSIM
KoHTpons Tekymumii 1 mpoMeXyTOUHBIHA 6
(3K3aMeH)
IIpakTHYecKkas NOAroTOBKA (HABBIKH) NPH 20




CANMM3ANHH NHCUHIIHHBI (BCEro)
[paktuaeckue 3austus (113) HE IIpelyCMOTPEH
JIabopatopssrit mpaktukym (JIP) 20
Kypcoast paGora He IpeayCMOTpeHa

S. CTpykTypa u coaepskaHne JHCUHILIHHBI
5.1. CTpykTypa QucuHIINHbBI
Tabmvna 2. Moaynu QuCIUILITHHEL, TPYI0EMKOCTH
B yacax U BUJBI y4eOHOM pabOTEI

Ne  HammenoBaume pa3nenos pr)loeMKOCTLJIeKHI/IHalaKTI/I‘I. JIab. Cam.
Jackl 3aHATHS NPaAKTHKYM pa6oTa

Paznen 1. BonosaGoper
1 |MOBEPXHOCTHEIX BOX 28 8 - 8 10+2(9x3)

Paznen 2. BonoszaGoper

2 |mOI3eMHBIX 24 6 - 8 8+2(3k3)
BOJ
Paznien 3. 3onbI canurapHoit

3 20 6 - 4 8+2(3k3)
OXpPaHbI

Bcero Ha qucuumimgy 72 20 - 20 26+6(3K3)

3.2. Conepxanne JUCUHIIHHDI

Pasnen 1. «BonosaGopubie coopy:eHnst u3 MOBEPXHOCTHBIX HCTOYHHKOBY.
TpeboBaHys KIOBEPXHOCTHEIM HCTOYHHKAM, MECTy pacCroloXeHHs Bojo3abopa.
TpeboBanuss X BOZO3aGOPHBEIMCOOPYIKECHHSIM. Knaccupuxamuss 1moBepXHOCTHBIX
BOJ03a00poB. BrI6op cxembl Bomozabopa. PeunsieBono3abopsl  GeperoBoro THa.
Bononpuemusie  okma.  PoiGozamuTHBIE  yCTpOicTBa BOJONPUEMHBIXOKOH.
Bomoowncthble cetku. Peunsle BomozaGopHble COOPY)KEHHUS PYCIOBOTO THIIA.
BeperosbieBononpueMHo-ceTounsle  Konoanpl. CaMoTeuHble H CHU(OHHBIE JIMHUY.
PycnoBrie BOIONPpHEMHUKU. Pp1603arpanurensable yCTpOMCTBa PYCIIOBBIX
BOZONIPHEMHHUKOB,  (QUIBTPYIOIHE BOAOIPUEMHHUKH.JIDOMEIBKA  BOZOIPHEMHBIX
OTBEPCTHH. BuXpeBble Kamepbl. 3aTomiseMble M HE3aTOIUIAEMBIEBOJOIPHEMHHUKE.
Hecrauuonapssie Bonoszabopsl. beperoykpemienue. Ko,

Paspen 2. «BoxoszaGopubie coOpysKeHHs H3 MOA3€MHbBIX HCTOYHHKOBY.

3HayeHue BBOJOCHAOXEeHUH. BUIBI TOI3eMHEIX BOJ, IeJIEHHE 10 Pa3BeNIaHHOCTH.
OcHoBHbIE THITEI BOZ03a60POBIOA3EMHBIX BOJ. THIIBI CKBaKHH. DIeMEeHTh CKBAXKHHEIL
B Iipouecce Oypenus CnocoObI COOpYKEHUSICKBaXHMH. KOHCTPYKIHMH CKBaKHH.
QUIBTPBl BOA03a0OPHEIX CKBaXKHH. Pacuer ckpauH. I10460pCKBAKUHHBIX HACOCOB.
Bonoc6oprsie coopyxenus. O6opynoBanue ckBaxuH. IllaxTHbIE Kononusl.JlyueBeie
BOJ103a00pEI. I'0pU30HTATBHbIE BOTOCOOPEL.

Paznes 3. «30HBI cAaHHTAPHON OXpaHbI».

30HBl CaHMTapHOM OXpaHBI MOBEPXHOCTHBIXBOJ03a00POB. 30HEI CaHUTapHOM
OXpaHbl IOA3EMHBIX BON03a00pOB. 30HBI CAHUTAPHOM OXPaHBIBOJOIPOBOIHEIX
COOpPYXKEHUH U BOIOBOJIOB.



5.3. JIabopaTopHbie paGoTsI

Tabnuna 3. Tematuka 1a60paTOPHBIX 3aHITHIH

INopsaxoBwlii
HOMep
paszaena.

TemaTnka na6opaToproro 3ansTas

Tpynoemkocts
B Yacax

Paznen 1.

1.1.Bri6op THIA BOJ103a00PHBIX COODYXKEHHIHA.
Iloctpoenne mnpoduns 6GeperoBoif wacty B MecTe
acIoJI0XKEHHs BOJ03abopa

1.2. Onpenenenne rupaBIMYecKMX CONPOTHBIECHHMIL
CaMOTEYHOI'0 BOJOBOJA. Pacyer cudoHHOrO
TpyOonpoBoaa

1.3.KoHCcTpyHpoBaHHe B0103a60pOB 6EpPeroBoro THIA

1.4. Pac4€Tel BUXpEBBIX KaMep PyCIOBBIX BOJ03a60POB

1.5. Pacuér GuIBTpYyIOIIEro BOJONPUEMHUKA.
DUIBTPYIONIHE KACCETHI

1.6. Pacuétel peméTox ®  CeTOK BOJI03a00PHBIX
COOPYIKEHUH.

1.7. KonctpynpoBanne GeperoBbIX KOJOMLUEB PYCIOBBIX
BO03200pOB

1.8. Beibop HacoOCOB cTaHIuMii EPBOTO IMOXbEMA

1.9.  DBeperoykpemnenus — (HasHaueHHWe,  TIpaHHIEL
TpeGoBaHus, JeNeHHe Ha BHIBI W HA3HAYEHHE TPAHMI| IO
BEPTHKAIIH, METOIBI pacuéra).

Paznen 2.

2.1. KonctpyupoBanue ckBaxuH. OUIHTPHI CKBAXKHAH

2.2. HazemHBIe cOOpYEHHS IO3EMHBIX BOJ03a60POB

2.3. PacyéTel OMMHOYHBIX CKBAXKUH

2.4. Pacu&ThI rpynnsl CKBaXUH

Pazpnen 3.

3.1.Paciér  3CO  mOBEpXHOCTHBIX  BOI03a060POB.
Haznavuenue 3CO IIJIOIIAI0K BOJOIIPOBOIHBIX
COOPYKEHUIM.

3.2. Pacuér 3CO onunouHO# ckBaxkuubl. Pacuét 3CO
I'PYIILICKBAXKUH.

6. CamocronTensHas paGora 06yYaromuUXcsi M TEKYMHil KOHTPOJIb HX

OCHOBHBIMHU

JATEpaTypEhl,
pe3yJIbTaToB,

ycneBaemMocTH
6.1. Ilesn camocTONATEILHOM PabOTHI

YMEHHH [OATOTOBKH BBICTYIUICHU# U BEAEHHUS JUCKYCCHL.

UEeNsIMHA  CaMOCTOSITENIBHOM  paboThl  CTYIEHTOB
(bopMupoBaHKe CrIOCOOHOCTEH K CaMOCTOSITENIbHOMY ITO3HAHMIO U O0YYEHHIO, IIOKCKY
0000IEenHn0, O(QOpPMIEHHI0O M  IpeJCTaBICHHIO
UX KPUTUYECKOMY aHallu3y, IIOUCKY HOBBIX, pallMOHAIBLHEIX W
HEOPIMHAPHBIX PEIICHUM, apryMEHTHPOBAHHOMY OTCTaWBAHHIO CBOMX IIPEJIOKEHHIH,

SBJISICTCSI

IMOJIYYCHHBIX



6.2. Opranusanus U cofiep:KaHHe CAMOCTONATeILHON paboThI

CamocrosrensHas paboTa 3aKIOYaeTCsl B U3YYEHHH OTIAENbHBIX TeM Kypca M0
3a/IaHMIO IIpeNoJiaBaTesisl 0 PEKOMEHIyeMOM UM yueOHO# TuTeparype, B MOATOTOBKE
K J1abOpaTOPHBIM M HPAaKTUIECKHUM 3aHATHSIM; K TEKyIIeMy KOHTPOIIO YCIEBAEMOCTH,
IIOJrOTOBKE K MPOMEXYTOYHOM aTTeCTAI[UH.

ITocnie BBONHEBIX JIEKIMI, B KOTOPHIX 0003HAYaeTCs COAep/KaHUe MUCIIAILTHHEL
ee MpoOjeMaTHKa U IIpaKTHYecKas 3HAYMMOCTh, CTYAEHTAaM BBINAIOTCS 3aIaHds Ha
caMOCTOﬂTeﬂBHy}o paboty. CtyneHTsl BIIONHSIOT 3amanus B yackl CPC B TeueHue
CeMecTpa B COOTBETCTBHM C OCBOCHHEM YUEOHBIX pa3felioB. 3allliTa BBIIOJHEHHBIX
3aJaHU{ TIPOU3BOMWUTCS IIOITAIIHO B Yachl JTaOOPATOPHBIX/IPAaKTUYECKUX 3aHATHIL.
OrnenrBanye OCYIIECTBIETCS [0 COAEPIKAHMIO U Ka4ecTBY BHIIOIHEHHOTO 3a[aHHs.
®opMa OLIEeHUBAHUS — 3QY€ET.

Kpurepun onenusanus:

«3a4YTCHO» BBICTABIAETCSA CTYHAEHTY 3a 3aJlaHWe, BBIIOJHEHHOE IIOJIHOCTHIO.
JlomycKaroTCs MUHIMAJIbHbIE HETOYHOCTH B PacUeTax.

«HE 324TeHO» BBICTABIIAETCSA CTYACHTY 3a He IMOJHOCTHIO BRIIOJHEHHOE 3aJaHNE
H/WNY TIPU HATHYUH TPYObIX OLIMOOK.

He 3ayTeHHBle 3aJaHUs CTYIEHT IOJDKEH MCIPABUTh B Yachl, OTBEICHHbIE HA
CPC, 1 ciaTh Ha POBEPKY CHOBA.

7. Y4ebHno-meroauyeckoe 1 HHPOPMAUHOHHOE OGecnedenHe THCIHILTHHBI
7.1. OcHOBHasl TUTEPATYypa N0 AUCHHUILIHHE

1. ITaBmunoBa, M. M. DOkcruryaranus ceTeif W COOpYXeHHH BOJOCHAOXKEHHS U
BOJIOOTBEJCHUS : ydeOHOe IocoOMe M CpegHero mpodeCcCHOHAIBLHOrO
obpazoBanus / V. U. ITasauroBa, B. 1. baxeHoB. — 6-e m3n. — Mocksa :
Wznarenscreo IOpaiir, 2026. — 207 c. — (IIpodeccuonansHoe o6pasoBaHue).
— ISBN 978-5-534-20265-6. — Texct : anextporHEIi / O6pasoBaTenbHas
wiar¢popma IOpaiit [caidit]. — URL: https://urait.ru/bcode/588728  (mara
obpamenus: 04.03.2026). - (ID=190028-0)

2. Yynmuosckuii, C. M. IIpoexTupoBaHHe, CTPOMTENBCTBO M 3KCILIYaTaIHs
BOI03a00pHEIX CKBaXHH : y4eOHoe mocobume / C. M. Uymmosckuif, C. A.
I'maBuyk. — Bomorga : BoI'Y, 2017. — 143 ¢. — ISBN 978-5-87851-740-9. —
Texkcr : anexrponHsbli // JlaHb : 31eKTpOHHO-OMONIHOTEYHas cucTema. — URL:
https://e.lanbook.com/book/171231 (mara o6pamenus: 05.03.2026). — Pexum
JOOCTyIa: JIig aBTOpH3. oak3oBareneit. - (ID=190026-0)

7.2 lonoJHUTEeNbHAS JTUTEPATYPA MO JUCIHIINHE

1. Caunos, M. Il. I'pyHTOBBIE NJIOTWUHBEI: KOHCTPYHUPOBAHHE, CTPOMIENHCTBO,
aKcruTyatauus : ydebHoe mocobue / M. Il. CamnoB. — Mocksa : At [Tu Ap
Menwna, 2022. — 295 ¢. — ISBN 978-5-4497-1567-8. — TeKcT : 31€KTPOHHBIHA
/I Lludposoii obpasoBatenvubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/118719.html (mara ob6pamenus: 05.03.2026). —
Pexxum noctyna: ais apropusup. nonssosareneii/ - (ID=190024-0)

2. bytxo, [. A. Oxcryaraiys CHCTEM BOIOCHAOXeHHUS : yueOHoe mocobue / 1. A.
bytko, A. B. byrko, E. E. Ilyukas. — Pocros-ua-Jlony : JloHcKoi




rOCY TapCTBEHHbIH TeXHUUeCKud yHuBepcureT, 2020. — 217 ¢. — ISBN 978-5-
7890-1732-6. — Texkcrt : anexrponnsii // Iudposoit 00pa3oBaTeNbHBI pecype
IPR SMART : [caiir]. — URL: https://www.iprbookshop.ru/117792.html (mata
obpawmenus: 05.03.2026). — Pesxxum noctyna: mis aBTOPHU3HUP. IOJIb30BaTENEH. -
DOI: https:/doi.org/10.23682/117792/ / /. - (ID=190023-0)

- Tepexos, JI. JI. PeKOHCTpYKLHs CHCTEM BOTOCHAGKEHHS W BOJOOTBEICHHS :
y4ebHoe mocobue : [16+] / JI. JI. Tepexos, I'. U. Bonopnuk, E. JI. Tepexosa. —
Mocxksa ; Bonorna : ndpa-Urkenepus, 2023. — 144 c. : un., Tabn. — Pesxum
JocTyma: o IIOJITUCKE. ~
URL: https://biblioclub.ru/index.php?page=book&id=726906 (nara obpamenus:
05.03.2026). — Bubmuorp. B ku. — ISBN 978-5-9729-1152-3. — Tekcr -
ANEKTPOHHEIA. - (ID=190025-0)

. boporuna, JI. B. BonoszaGopHbie COOPYKEHHS IS CHCTEM BOIOCHAGKEHHS
SNEKTpOHHOe yueOHoe nocobue / JI. B. Boporuma, A. D. Vcpimuma, E. B.
HasbinoBa ; nox penakuueii JI. B. boponuHo#t. — Acrtpaxass : AcTtpaxaHCKui
TOCYIapCTBEHHBIM apXUTEKTYpPHO-CTPOHTENbHE yHuBepcuTeT, DBC ACB,
2019. — 158 c¢. — ISBN 978-5-93026-083-0. — TekcT : BJIEKTPOHHBIH //
Iludposoit obpasoBarensurii pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/96224.html  (nata oGpauienus: 05.03.2026). —
Pexxum nocTyma: yist aBTOpU3Mp. MOMb30BarTeseil. - (ID=190029-0)

. Moprynos, K. I1. BogocGpocusie u Bonosa6opHbie coopyxeHus : yaeOuuk / K.
I1. MopryrnoB. — Mockga, Bosoraa : Hndpa-Nrxenepus, 2024. — 140 ¢c. —
ISBN  978-5-9729-1661-0. — TekcT : 5neKTpOHHBIA // [Hudposoii
obpasoBarensHeld  pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/143196.html (nara obpamenus: 05.03.2026). —
Pexunm moctyma: Ui aBTOpU3Hp. MOIB30BATENEH. - (ID=190017-0)

. KagpiceBa, A.A. DxciuryaTarus cucteM BOIOCHAGKEHUS 1 BOJIOOTBEICHUS :
y4yebHoe nocobue / A.A. Kansicesa, .T. VYmakosa, C.A. AuucumoBa; OMcKuif
rOCyAapCTBEHHBIN arpapHblil yauBepcuteT uMens I1.A. Cronpimuna. - OMCK :
Omckuii rocynapcTBeHHBIN arpapHEbIil yHuBepcureT uMenu [1.A. CroneinuHa,
2015. - Texer : aneKTpOHHBIH. - Pexxum mocTyma: 1o momucke. - Jlata
obpamenus: 01.12.2022. - 3BC Jlanb. - ISBN 978-5-89764-481-0. - URL:
https://e.lanbook.com/book/64857 . - (ID=152099-0)

7.3. MeToguyecKkne MaTepHAIbI

1. Y4yeOHO-MeTonMYecKuit  KOMILUIEKC — MEXAUCHHUIUIMHAPHOTO  Kypca
(mucuunmueel) "TexHuka SKCIUTyaTallud BOI03aGOPHBIX COOpYKeHui"
IPOM3BOJACTBEHHOTO0 Moy «Omepatop BOm03a00PHBIX COOPYKEHHID.
CreuanbHOCTD: CrenaabHOCTB: 20.02.01 OKooruyeckas
0€30I1aCHOCTE TPUPOIHEIX KOMILIEKCOB . HampapneHHOCTH (Hpoduis):
IIpomsInuienHas 6e30IacHOCTh U 3allUTa OKpysKaromeil cpemst : OIOC
3++ / Kad. I'mppaBiuka, TemnoTexHHKa M THAPOIPHBOL ; COCT.. A.A.
Anzpuanosa. - 2026. - (YMK). - Tekcr : anektponssii. - Cepsep. - URL:
https:/elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/190000 .-
(ID=190000-0)




7.4. IlporpamMmMHoOe o0ecnevenue N0 QUCHMIIHHE

- OC "Anpt Obpazosanue" 8
- YueOHBIH KOMIUIEKT Iporpammuoro ob6ecmeyenns KOMIIAC-3D v18 mis

IIpe€riogaBaTelIst

© PN AW

10.

IIporpammuoe obecneuenne KOMITAC-3D v18

- MoiOduc CrannaprHebrii

- WPS Office

- Libre Office

- Lotus Notes!Domino,

- LMS Moodle

- Marc-SQL

- MeralIpo,

- Office nna noma u yue6r1 2013

- 7zip,

- «KoncynpranT [Tmrocy

- «"apaHT»

-OCPE[ OC

- 1C:Ilpennpusitre 8.

- I1O PIX.

7.5. Cnennann3npoBaHHble 6a3bl JAHHBIX, CIIPABOYHEIE CHCTEMBI,
3JIEKTPOHHO-0MO/IHOTEYHbIE CHCTEMBbI, PO} eCCHOHANLHBIE IOPTAJIbI B
HNuTepuer
OBbC u munensuonHsIe pecypesl TBI'TY pasMernessr:

Pecypcsr: https://lib.tstu.tver.ru/header/obr-res

Ob TeI'TV: https://elib.tstu.tver.ru/MegaPro/Web

OBC "Jlans": https://e.lanbook.com/

ObC "VauBepcuterckas 6ubmuoTeka onnain": https://biblioclub.ru/
Hanmonanpnas anexTpoHHast 6ubnnoreka: https://rusneb.ru

LTOP IPRSmart: https://www.iprbookshop.ru/

OnekTpoHHas obpasoBarenbHas mwiarhopma "FOpaiit": https:/urait.ru/

Hayynas snextponnas oubmuorexka eLIBRARY: https://elibrary.ru/
HNudopmarmonnas cucrema "TEXHOPMATHB". Konduryparus
"MAKCHMYM" : cereBas Bepcus (romoBoe OOHOBJIEHME) : [HOPMAaTHBHO-
TEXHUYECKHE, HOPMaTUBHO-IIPaBOBble U pykKoBomsume nokyMmeHThl (I'OCT4l,
PH, CHuller u gmp.]. Huck 1, 2, 3, 4. - M. :Texuopmarus, 2014. -
(Joxymenranus s npodeccronanos). - CD. - TekcT : 31eKTpoHHEIA. - 119600
p. —(105501-1)

baza TaHHBIX y4eOHO-METOIMYECKUX
KoMILTeKcoB: https://lib.tstu.tver.ru/header/umk.html

YMK paszmenien: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/190000




8.MaTepuaabHO-TeXHUYECKOe o0ecnedenue

B  kxayecTBe MarepHalbHO-TEXHHYECKOTO  OOECleueHUs  JAUCLUILTHHBI
HCTIOJNIb3YIOTCS:

- KOMITBIOTEPHBIN KJIACC C ITOCaAOYHBIMU MECTAMU,

- MyJIBTUMEIUMHEIE CPEACTBA — IIPE3CHTALINH 10 TeMaM JUCIUTUTHHEL

- TeXHHYECKUEe CpeICTBa OOYyUEHHUsS: HaIUYhe IEePCOHATHHBIX KOMIIBIOTEPOB,
ILIa3MEHHOM IIaHEIH;

- IpOrpaMMHOe O0ecCIIeYeHHE;

- 3aJ1 CaMOCTOSTENBHOU pabOTHl 00YUaIOIIUXCs, OCHAICHHBIA KOMIEIOTEPHOU
TEXHUKOH C BO3MOXKHOCTBIO TMOAKIIOUEeHHS K cetd "HHTepHer" m obecmeueHmeMm
OCTYyIIa B NIEKTPOHHYIO HH()OPMAIIMIOHHO-00pa30BaTeNbHYIO Cpely OpraHU3aIiy.

IlomeleHue Osl caMOCTOSTENBHON pabOThI: OMOMHUOTEKAa C YUTAIBHBIM 3aJI0M,
ocHammeHHas B coorBercTBuH ¢ [Tpunoxenuem 3 OXOII-I1, bubnuoTedHsIi GOH.

9. OueHoYHbIE CPEACTBA AJS NPOBeJeHHS MPOMEXYTOYHOH aTTeCTAlNU
9.1. OueHo4yHble cpeacTBa 1S NMPOBEJEeHHs NPOMEKYTOYHOH aTTECTAllMH B
¢opme sx3amena

1. DOk3aMeHallMOHHBIM OHJIET COOTBETCTBYeT (Qopme, YTBEpKIAECHHOMN
[TonoxenueM o paboumx IporpaMMax  JUCLUIUIMH, COOTBETCTBYIOIIMX
denepabHBIM ~ TOCYJApPCTBEHHBIM 00pa3oBaTelbHBIM CTaHApTaM CpENHEro
CIIEIAATBHOr0 00pa30BaHUs C y4eTOM Ipo(eCcCHOHANBHBIX CTaHIApPTOB. THIIOBOMI
oOpaszel] 9K3aMeHaIlMOHHOT0 OuyieTa nmpuBeneH B [IpunoxeHuu.

O6yuarommemycs naércs MpaBO BRIOOpa 3aJaHUM U3 4YMCIA, COIAEPXKAIIMXCS B
Owiere, mpUHUMAs BO BHUMaHUE OIIEHKY, Ha KOTOPYIO OH IpeTeHIyeT.

Yucno sK3aMeHalMOHHBIX OwmineTtoB — 19. Uwmcno BompocoB (3amaHuii) B
dK3aMeHAIlMOHHOM OmyeTe — 3 (2 Bompoca JJis KaTeropuu «3HaTb» U 1 Bompoc s
KaTerOpHH «YMETHY).

[TpoIomKUTENBHOCTD 9K3aMeHa — 60 MUHYT.

2. Ilxana oOIeHHWBaHUS MPOMEXYTOYHOH arTecTallid B (opMe dK3aMeHa —

KOTJIMYHO», «XOPOLIO0», «yAOBIETBOPUTEIBHOY, «HEYJOBIETBOPHTEIIEHOM.

3. Kpurepuu OLIEHKH 3a 5K3aMEH:

JUIS. KATETOPHH «3HATHY:

BBIIIIe 0a30BOIO — 2;

0a30BbIi — 1;

Hxe 6a3zosoro — 0;

KpUTEPUU OIIEHKU U €€ 3HAaUeHHE ISl KATETOPUH «yMETEY:
orcyTCcTBUE YMeHus — 0 Oa;

HaTHYue yMeHus — 2 baa.

Kputepuu UTOroBoi OLIEHKH 3a SK3aMeH:

OTJIMIHOY - TIPU CyMMe 0auIoB 5 Wi 6;



«XOPOUIO» - IIPH CyMMe 0aios 4;
«yIOBJIETBOPUTENIBLHO) - IPH CyMMe 0alioB 3;
«HEYIOBIIETBOPUTEIILHO» - IIpH cyMMe 0ainoB 0, 1 wm 2.

4. Bun sk3aMeHa — YCTHBIH.

ba3sa zaganuii, npexbsaBisemMas 00y4alOIUMCs HA IK3aMeHe:

1. Knaccuduxamus Boxo3aGOpHBIX  COOpYKEHHH w3 IIOBEPXHOCTHBIX
HCTOYHUKOB BOIOCHAOXKEHHS.

2. HasHadeHve 1 KaTerOpHH HaJIeXXHOCTA BOA03a6OPHEIX COOPYIKEHHIL.

3. CxeMBl BOI03200OPHBIX COOPYKEHMH M3 IIOBEPXHOCTHBIX UCTOYHUKOB,
00J1aCTh IPUMEHEHHS.

4. BEIOOp THIIa I MECTOPACTIONOXKEHHS] PETHOTO BOI03a60PHOIO COOPYKEHHUS

5. CoBMelleHHbIE DEYHBIE BOI03a00DHEIE COOPYKEHHUS PYCIOBOIO THIIA.
Koncrpykuus, pacyer.

6. PaszenbHble pedyHEle BOX03aGOPHBIE COOPYXKEHHS PpYCIOBOTO —THIIA.
Koncrpyxkius, pacyer.

7. Pycnoesie BOm03abOpEl ¢ MOKpOH yCTAaHOBKOH HacocoB. KoHCTpykims,
pacder.

8. PycnoBele BOm0O3aGOpHBIE COOPYXKEHMS C CH(OOHHBIMH JHHUSMH.
Konctpyknus. OcHoBbl pacuera

9. beperosble BO103a60pHbIE COOPYIKEHHSI COBMEIIEHHOTO THIa. KoHCTpyKIms,
pacyer.

10.beperossie Bomo3ab0pHEIe COOpYXKeHUs pasznensHOro Tuna. KoHcrpykuus,

pacyer.

11.beperosbie BOm03a60pEI ¢ MOKPOii yCTaHOBKOM HacocoB. KoHcTpyKIus,

pacyer.

12.KombuaupoBanHbIe Bono3abopsl. KOHCTpyKIus, pacyer.

13 .Konctpykumu  oromoskoB. OCHOBHBIE NPUHIEIEI IIPOEKTHPOBAHUS U
pacuera.

14.Konctpyxuus 6eperosrix konozues. OCHOBHBIE IPUHIMIIEI TIPOEKTHPOBAHHUSL
U pacyeTa.

15.Peunsie BOm03a0OpHEIE COOPYXEHHS C IIPEJBAPUTENBHBIM OCBETICHHEM
BOJIBI.

16.MeToap! MPOMBIBKH CAMOTEUHBIX JTHHUH.

17.Bonoszaboprsie koBuy. HasHayenve, KOHCTPYKIHA.

18.0cobennoctr 3a6opa BOZBI W3 KAaHANOB, pPEK HEOONBINOM IIyGHHEL
KOHCTpYKIMS COOpYXEHHIA, OCHOBEI pacyera.

19.BonozabopHbie coopysxeHus: BpeMeHHOro Tumna. KoHcTpyKius, pacyer.

20.ITpoeKkTrpOBaHKe 30H CAHUTAPHOM OXPaHbl BOJ03a00PHBIX COOPYKEHHET 13

IIOBEPXHOCTHBIX HCTOYHUKOB BOJIOCHAOKEH M.

21.Knaccuuxanys Bog03ab0pHBIX COOPYKEHHH U3 NOA3eMHbBIX HCTOYHHUKOB

BOJOCHA0XEHUS.

22.Tpy6uarsie kononusl. OCHOBHEIE 31eMeHTEL. KOHCTpYKITHS.

23.0cHOBHBIE CIIOCOOBI OypeHysl CKBaXKUH Ha BOIY.



24.0OCHOBHBIE pacdeTHEIE CXeMBI 3260pa BOJEI TPyOYaThIMU KOIOALAMH.

25.I'parynomerpudeckas XapakTepHCTHKA BOJOHOCHDIX IIOpPOJI.

26.KoHCTpyKIHH GHIBTPOB TPYGUATEIX KONOILEB. Bri6op tumna ¢unsrpa.

27.bechunsTpOBEIE TPYOYATHIE KOIOILBL. Konctpyxkius, pacyer.

28.0cHOBHBIE (HaKTOPHI BIUSIOIINE HA BBIOOP MECTOPACIIONOKEHHS TPYGUaThIX

KOJIOJIIEB.

29.CxeMsl Bo7103260p0OB, 060PYLOBaHHBIX TPYOYaTbIMHU KOJIOLIAMH.

30.Pacuer B3aMMOXEHCTBYIOIIMX M He B3aUMOJIEACTBYIONIUX TPyOUYaThIX
KOJIOJIIEB.

31.00macTe  TmpHMEHEHHS  BOJ03aGOPHBIX COOPY)KE€HHUH M3 TIOA3EMHBIX
HCTOYHHUKOB.

32.1l1axTHBIE KOJOALBI, KOHCTPYKLIHS U OCHOBBI pacyera INaxXTHBIX KOJIOILEB.

33.CxeMsl BOZI03260pOB NPY HCIIOIB30BAHAH IAXTHEIX KOJIOJLIEB.

34.] opu3oHTalIbHEIE BOJ03a00phl, Ha3HayeHWe, o06JIaCTh [IPUMEHEHHUS,
KOHCTPYKITHS.

35.Jly4eBbie Bono3aboprl, Ha3HaYeHHE 06IaCTh IPUMEHEHHS, KOHCTPYKITH.

36.KanraxHsie Bono3aGopHble COOpyKeHHs IIPY UCIIOJIB30BAHUH HUCXOISAIINX

M BOCXOISIIHNX KIFOYEH.

37.CACTeMBl  MCKYCCTBEHHOTO ITONIOJIHEHHS IION3EMHBIX Bon (UIIIIB),
Ha3HaY€HHE yCTPOUCTBO.

38.IIpoexTpoBaHuE M yCTPOHCTBO 30H CaHUTApHOW OXPaHBI BOI03a00PHEIX

COOPY>KEHUI OJ3EMHEIX BOJI.

IIpu oTBeTe Ha BOIPOCHI 9K3aMeHa [OIIYCKAETCS MCIIONTb30BAHIE CIIPABOYHBIMH
manHbIME, ['OCTaMu, MeTOIMYECKMME YKa3aHUAMH 110 BBITIOTHEHUIO IPaKTUYECKUX
paboT B pamMKax JaHHOM MUCHMITHHEL Ilomb30BaHKE Pa3sIMYHBIMA TEXHHUYECKUMHU
YCTPOMCTBAMU HE JOITYCKAETCH.

Ipu sxenanum 06y9aroIerocs MOKMHYTh IPeaeIibl ayJIMTOPUU BO BpeMs 3a4era,
OWJIET TIOCIE ero BO3BPAINECHHS 3aMEHSETCH. [IperonaBaTens umeer mpaBo mocie
OTBETOB Ha BONPOCHEI 3a1aBaTh OOYYalOIIEMYyCS B YCTHOW (OpMe YTOYHSIOLIHE
BOIIPOCBI B paMKax COIepKaHus OwieTa, BRIIAHHOro obydaromemycs. HHsie HOPMEI,
pErlIaMEeHTUPYIOIIKe IPOLeypy IPOBENEHUs 3a4eTa, IpeACTaBIeHbI B [10N0KeHHH o
TEKYIIEM KOHTPOJIC YCIIEBAEMOCTH U IIPOMEXKY TOYHOH aTTeCTAlluy 00yYarOIIIXCS.

9.2. Ouenounble cpeacTBa A5t NPOBEAEHUS NPOMEKYTOYHOM aTTECTALHMH B
(dopme 3ayera
Y4e0HBIM ITaHOM 3a9eT [0 JUCLMILUIAHE He MPeTyCMOTDEH.
9.3. Ouenounble cpeacTsa AJisi NPOBeAEHHUS IPOMEKYTOYHOI aTTeCTAIMH B

¢opme KypcoBoii paGoTHI MM KYPCOBOIo NpoeKTa
Y4eOHBIM IJIAHOM 3aYeT 110 AUCLUILINHE He IIPELYyCMOTpEH.



10. MeTroanyeckne peKoMeHJAMM N0 OPraHU3a MK U3yYeHHsl AUCHHILIHHDI

OOydaromuecss mepen HaYalOM M3y4YeHHs IUCLMAIUIMHBl HOJDKHBI OBITH
O3HAKOMIIEHBI C CHCTEMAaMU KPEOWTHBIX €IUHUI U OaTIbHO-PEHTHHIOBOM OILIEHKH,
KOTODKIE OIlyOJIMKOBaHbI ¥ pa3MEIEeHBI Ha caifTe By3a WIId Kadeapsl.

B yuebHOM 1polecc peKOMEHIyeTCs BHEOPEHHE CyObeKT-CYOBEeKTHOM
IeJTarOrMYeCKOM TEXHOIOIUHU, IIPU KOTOPOH B PAaCHHCAHUU KaXIOTO IperoaBaTelis
OIPEENAETCS BpEMs KOHCYJIBTALUN CTYAEHTOB IO 3aKpEIUIEHHOMY 32 HUM MOJIYJIFO
TUACITUTLIMHEL

OOyu4aromuecs, U3y4Jaromuye AUCIUIUIAHY, o0ecreyensl yueOHuKaMu, yae6Ho-
METOIMYECKUM KOMIUIEKCOM IO NUCIMIUIMHE, BKIIOYAas METOOHUYECKHE YKa3aHHsd K
BBINIOTHEHHIO BCEX BUJIOB CAMOCTOSITENIHOM PabOTHI.

11. Buecenne H3MeHeHHH U JONOJIHEHU B pa60o4yio NporpaMmy JdCUHILTHHbI
Conmepxanue paboduMx NPOrpaMM JUCLHIUIAH E€XErogHO OOHOBIAETCS
IIPOTOKOJIaMH 3acefaHuil Kadenpsl mo yteepxxaeHHoiu «llonoxeHueMm o CTPyKType,
COZIEpP)XKaHUK U OQOpMIIEHHH paboyux MporpamMM IWCIUIUIHH 10 00pa3oBaTeIbHBIM
nporpamMmaym, coorserciBytomuM @OI'OC CIIO ¢ ywerom npodecCuoHANTbHBIX
CTaHIapToOB» (Gopme.



Ilpunoxenune

DeniepaibHOE rOCyIapCTBEHHOE OIOPKETHOE 06pa30BaTeIbHOE YIPEIKICHHE
BBICILIIETO 00pa3oBaHUs
«TBepckoii rocygapeTBeHHbIH TEXHHYECKHI YHHBEPCHTET

Crenmansrocts: 20.02.01 Oxonoruyeckas 6e30IaCHOCTS IPHPOJHBIX KOMILIEKCOB
Kadenpa «'unpasiuka, TENI0TEXHAKA U THAPOIPUBOI

Hucuunnuna « TexHuKa SKCILUTyaTaluy BoA03a60pHEIX COOPYIKEHHID»

Cemectp 6

3AJAHUE JJIA IIPOBEJEHUSI IPOMEXYTOYHOM ATTECTALIMA
B popme 3K3aMeHA

BMJIET Ne 1

1. 3ananume a1 KOHTPONA CHOPMUPOBAHHOCTH 3HAHMH- 0 wm 1 wiwm 2 Gasa:

Beperosbie Bo103a00pEI ¢ MOKPO# yCTaHOBKOM HacocoB. KoHCTpyKIHs,

pacuer.

2. 3ajanue Ui KOHTPOIS chOPMUPOBAHHOCTH 3HAHUH — 0, vy 2 6asa:

I'opusoHTanbHEIE  BOZO3a0OpBI,  Ha3HaueHWe, OONAcTh  NPUMEHEHWS,
KOHCTPYKITHS.

3. 3aganue 11 KOHTPOJISI chOPMUPOBAHHOCTH yMeHHH — 0, 1y 2 Gana:

Onpenenuts XeOUT IIAXTHOTO KOJOZLE, SKCIUIYaTHPYIOIIEro Ge3HaNOpHbIE
BOABI HpabOTAIOIEro ONHOBPEMEHHO CTEHKAMH M JHOM, €CIH MOLIHOCTE
BOJIOHOCHOTO ropu3oHTaH=6M, KO3QQUIKEHT GUIBTPAlMH OSKCILTYaTHPYEMOTO
BOZOHOCHOIrO ropuszonta K= 1m/4, noHmxenue ypoBHs BOxsl B Konoxne S=1,5m,
pamuyc kojoaua r=IM, paccTosHHE OT OHa KOJOAUa A0 Bojoymopa T=3mM, pamuyc
nercTBug kojonua R=60m.

KpuTepun HTOroBoi OLEHKH 32 IK3aMeEH:

«OTIHYHO» - IIPU CyMMe OayLToB 5 i 6;

«XOpOILO» - IIPH CyMMe OaiioB 4;
«yIOBJIETBOPHUTEIHHOY - IIPH CyMMe 0alios 3;
«HEYJOBJIETBOPUTENBHO) - IpU cymme Oamnos 0, 1 v 2.

CocraBurens: %—7% A.A. AHpipuanoBa

3aBemyrommii Ka(beapgﬁﬂ A.JI. SIonoues



JIgeT perucTpanuy H3MeHen il Bpa6oueii mporpamMme o6umenpodecCHoRATLHOH AHCHHILIHHEbI

Ne Homep nucra Ne mporokona u jara | Jdara BHeceHus
U3MEHEH | p3MeHEeHHOro HOBOTO U3BATOTO 3acenaHus kadenpsi usmeHeHus B | ©.M.O. nuua,
us PITN OTBETCTBEHH
oro 3a
BHECEHUE

U3MEHEeHU I




