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Jiser perncTpanyy H3MeHeHHH H JOMO/IHEeHHU

Ne Paznen Kpartkoe conepxanue JHara. IMoanucs
/1 | IporpamMMmbl HU3MEHEHHUSI/ TOTTOTHEH S Howmep 3aB.
IpOTOKONA kadenpoi
3acenaHus
Kadeapbl " P
1 7 KoppexktupoBka oneHouHbIX cpeactB mis | 01.09.2017 /jé\//
IIPOBEJIEHUS IPOMEXYTOUHOM aTtTecTauuu | [Iporokon Nel
2 8 AKTyanu3anus paznena  «Yuebno- | 11.09.2018
METOJIUYECKOE %} uHbopmanuonnoe | [Iporoxox Ne2 /f A
obecreyeHne JUCIUIUIUHBD)
3 8 AxTtyanazanus OCHOBHOM u | 10.09.2019
JIOIIOJIHMTENIBHON JuTeparypel, a Takxke | [Iporoxomn Ne2
IPOrpaMMHOro OOecreyeHuss U HHTEpHET-
pecypcoB B paszene «YuebHo-
METOAMYECKOE " HHbOpPMAIHOHHOE
obecreyeHue AUCIUIUIHHBD)
- 8 AkTtyanu3anus OCHOBHOI u | 01.09.2020
JOTOJTHUTENBHOM mHTepaTypbl, a Takxke | [IpoToxom Nel

IIpOrpaMMHOI0 obecrieyeHus HHTEPHET-

pecypcoB  «Y4eOHO-METOAHMYECKOE  H
HH()OPMALUOHHOE obecrieyeHue
JUCLUATIIIMHEBD)




1 Ilean ocBoOeHMSI AUCHHUILINHDBI

Llenpio ocBOeHMsT TUCHUIUIMHBI «/HXEHEpHBIE CHCTEMBI M 000pPYJIOBaHHE 3AAHUI SIB-
asiercss GopMHUpPOBaHUE Y O0YJaIOIIUXCsl 3HAHUM B O0JIACTH TEOPHH U MPAKTHUKU BOJO U TEILIO-
o0ecrieueHHs 3aHUH M COOPYKEHHH, NPEACTABISAIOIINX OCHOBY HMHKEHEPHOTO OOecTiedeHHs
00BEKTOB CTPOUTEILCTBA.

2 MecTo JTUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl NOATOTOBKH

MarucrTpa

Hucunmmna b1.5.21 «MHxeHepHbIe CHCTEMBl 1 000pYI0BaHHE 3AaHUI» BXOAUT B 6a30-
BYIO 4acTh 00pa30BaTeIbHON IPOTrPaMMBI

N3yuenne AuCHUIUIMHBI 0a3upyeTcs Ha 3HAHUSX, YMEHHUAX W HaBBIKAX, MPUOOPETEHHBIX
CTYAECHTaMHM B XOJI€ U3Y4EHUS TUCLUILINH:

- MareMaTuka: qudQepeHnaIbHOe U HHTEIPAIIbHOE UCUUCICHHS, BEPOSITHOCTD U CTaTH-
CTHKa, 3JIEeMEHTapHasi TEOpUsl BEPOSITHOCTEH, MOJEIH CIIydaiiHbIX MPOLIECCOB, CTaTUCTU-
4eCKHEe METO/IbI 00pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX;

- uHpopMaTHKa: o0lIasg XapaKTepUCTUKa IpoleccoB cOopa, mepeaay, oOpabOTKU U
HAKOIJICHUA MH()OPMAITUH; MOJICNN pelIeHUs] (PYyHKIIMOHAIBHBIX U BBIYMCIUTEIBHBIX 3a-
Jlay; alrOPUTMU3ALUS U IPOrpaMMUpPOBaHue; 0a3bl JaHHBIX; KOMIIbIOTEpHAs Tpaduka;

- HayepTaTeJIbHasi FeOMeTPUsl M1 KOMIIbIOTepHas rpauKa: YnCIOBbIE OTMETKHU; Iepe-
CeUeHMs] B aKCOHOMETPHM; YEepueHHUe: TeXHUKA YepueHHs] U FeoMeTpUYecKHe MOoCTpoe-
Hus; [OCTor; ECK/I; MalmmHOCTpOUTENBHBIE U aPXUTEKTYPHO-CTPOUTENbHBIE YEPTEXKH;
MalllMHHas rpauKa: METo/bl U CPeACTBAa MAIIMHHOM rpaduku;

- XMMHA. XUMHUYECKas TEpMOJMHAMUKA U KUHETHUKA.

3HaHUSI U YMEHUS CTYACHTOB, MOJYYEHHbIE NPU U3YUYEHUU AUCUUIUIMHBI «VHXEeHEepHbIe
CHUCTEMBl U 00OpYJOBaHUE 31aHUI» HEOOXOAMMBI IIPU JalbHEHIIEM M3YYEHUU TAKUX JAUCLH-
IUIMH, KaKk «OCHOBBI apXUTEKTYpPhl U CTPOUTENIbHBIX KOHCTPYKIUI», «TexHuueckas 3KcIulyara-
1S U PEKOHCTPYKLMS 34aHHI», «OCHOBBI OPTaHU3allMK U YIIPABIECHUE B CTPOUTENBCTBEY U MPU
BBIMIOJTHEHUH BBITYCKHOW KBaJIM()UKAIIMOHHON paboThI.

3 KomnereHnnuu oOydamwiierocsi, ¢(opMupyemMble B pe3yJibTaTe OCBOECHHS

AUCHUILIMHBI U IUIAHUPYeMble pe3yJabTaThl 00y4eHust

B pesynbrare ocBoeHus MuCHUIUTMHBI «[leHTpanu3oBaHHOE TETIOCHAOKEHHE» O0ydaro-
HIMICS TOMKEH 001aaTh CIAeIYIOIIMMHA KOMITETEHITUSIMU:

CrpyKTypHBII
DJIEMEHT [Inanupyemsble pe3yabTaTbl O0y4eHUS

KOMIICTCHIIN U

IIK-1 — obnagaer 3HaHMeM HOPMATHBHOW 0a3bl B 00JIaCTHM MHKEHEPHBIX H3bICKAHMI,
NPHHIUIIOB NPOCKTHPOBAHMA 31aHHI, COOPYKeHUIl, HHKCHEPHBIX CHCTEeM M 000pyI0Ba-
HHS, IVIAHUPOBKH M 3aCTPOIiKM HACEJIeHHBbIX MeCT

3HaTB - OCHOBHBEIC ITOHATHA U OHpeJIeJ'IeHI/ISI B 06J'IaCTI/I HpOCKTI/IpOBaHI/ISI CHUCTEM BOOO-
CHAOKEHHsI, OTOIICHUS, BEHTIIISAIINY 3IaHUIH;

- OCHOBHBIE TpeOOBaHUS HOPMATHBHBIX JOKYMEHTOB B 00JIaCTH MPOEKTHPOBA-
HHS CUCTEM BOJIOCHAOKEHMS, OTOIICHHS, BEHTWIAIINH 3IaHUH,

- 3aKOHBI 1 ME€TObI pacqua CUCTEM BO)IOCHa6)KeHI/I${, OTOIIJICHHUA, BEHTUISIIITUH
3JIaHUI,

- OCHOBHBIC HpI/IHI_II/IHBI HpOGKTHpOBaHI/ISI CUCTEM BOJIOCHa6)KeHI/I${, BOIOOTBEAC-
HUS, OTOIIJICHHS, BEHTUJISIINY 3JaHUHN

YMmers - NPUMEHSTh HAaBBIKM TMPOEKTUPOBAHUS CHUCTEM BOJOCHAOKEHUS, OTOILICHUS,
BEHTWIALIMY 3[aHUM,
- IPUMEHSTh HayYHO-TEXHUUYECKYI0 MH(QOPMAIINIO, OTEUECTBEHHBINH U 3apyOex-

4




HBIN OIBIT B 00JIACTH MTPOCKTUPOBAHKS COBPEMEHHBIX CHCTEM BOJIOCHAOKCHHUS,
OTOILJICHUS, BEHTHJISAIINY 3IaHUH;

- ONIPEACNIATh HArpy3KH CUCTEM BOJOCHAOKEHHMsI, OTOTUICHHS, BEHTHIISILINH,

- T0JIb30BaThCS METOJAMHU PEIICHHUS WHXEHEPHBIX 3a/1ad MO pPacyeTy CHUCTEM
BOJOCHA0KEHMS, OTOIUIEHNS, BEHTUIALIMY 3JaHHI

Bnanets

- MCTOAUKAMHU U MMPAKTHYCCKUMH HABBIKAMU ITPOCKTUPOBAHUA 1 W3BICKAHUM CH-
CTEM BOJIOCHA0KEHUsI, OTOIUIEHUS], BEHTHIIILUKM C CAMOCTOSITENIbHBIM BBIOOPOM
peueHui;

- HaBBIKAMU PEILIEHUS] MHKEHEPHBIX 3a/1a4, CBSI3aHHBIX C pacyeTaMM BOJIOCHAO-
KCHUA, OTOIIJICHUS, BEHTUIIAIUN 3I[aHI/II71;

- OCHOBaMH COBPEMEHHBIX METOJIOB pacueTa CUCTEM BOJOCHAOKEHUs, OTOILIe-
HUS, BEHTHIAIINHN 3aHuH

K-8 Bi1aseHueM TeXHOJIOTHEeH, MeToaMH J0BOAKH W OCBOEHHSI TE€XHOJOTHYECKHX MPO-
LIECCOB CTPOUTEJIBLHOI0 MPOU3BOACTBA, IKCILIYaTAIMHU, O00CIYKUBAHUSA 3/1aHUI, COOpYXKe-
HHU, HHXKEHEPHBIX CHCTEM, MIPOU3BOJCTBA CTPOMTEJIbHBIX MATEPHAJIOB, H3/IeJIUA M KOH-
CTPYKIMI, MAIIUH U 000PY10BAHUSA

3HaThb - KOHCTPYKTHBHBIE 3JIEMEHTHI CHUCTEM BOJIOCHAOXKEHUS, OTOIJICHUS, BEHTUIIS-
1Y,
- OCHOBHBIE TPEOOBAaHUS HOPMATUBHBIX JOKYMEHTOB B O0JIACTH IKCIUTyaTalllH
CHCTEM BOJOCHAOKEHHUSI, OTOIICHHUS, BEHTHIISILIUI

VYmMern - IPUMEHATH HAaBBIKU SKCILTyaTallud CUCTEM BOJOCHAOKEHUS, OTOIJICHHS, BEH-
TSN 3JaHNI;
- 000CHOBBIBATh MPUHSTHIC HHKEHEPHBIC PEIICHUS

BmageTs - IPAKTUYECKUMH HABBIKAMHU JKCIUTyaTallud CHCTEM BOJOCHAOXEHUs, OTOTLIE-

HHS, BEHTHWISLUA 3IaHNMH,
- METOJaMH SKCIUTyaTalliy U 00CITYy>KMUBaHUSI CUCTEM BOJIOCHAOXKEHHUS, OTOILIE-
HUS, BEHTHISIUA 3TaHUI

OIIK-2 o6sgagaer cnoco0HOCTHIO BBIABUTH €CTECTBEHHOHAYYHYIO CYIIHOCTH Ipo0JieM,
BO3HUKAKUIIUX B X0/ MPOo(ecCHOHAILHON 1esITeJIbHOCTH, IPUBJIeYb UX JJISl PelIeHus CO-
OTBETCTBYIOIINI (PU3HKO-MaTEeMATHYCCKHUI anmapar

3HaTh - OCHOBBI pacueTa M NPOEKTUPOBAHUS CHUCTEM BOJOCHAOKEHMS, BOJOOTBEIE-
HUS, OTOIUICHUS], BEHTWIILIMY 3JaHUH

YmeTh - MPUMEHSATh HaBBIKU MPOEKTUPOBAHUS U IKCIUTyaTallMM CHUCTEM BOJOCHAOXe-
HUsl, BOJIOOTBEICHUS, OTOIIEHUS], BEHTHJISILIMY 30aHUN

Bnagets - HaBbIKaMH MPOEKTHUPOBAHUS U SKCIUTyaTallUd CUCTEM BOJOCHAOXKEHUs, BOJO-

OTBCACHUA, OTOIIJICHHUS, BCHTHUJIAIIUN 3JaHui




4 CTpyKTYypa U coiepKaHue JUCHUILINHBI

OO01mast TpyA0€MKOCTh JUCIUTUINHBI COCTaBIsIeT 6 3a4eTHBIX equHuIl 216 akaj. yaca, B TOM YHUCIE:
— KOHTaKTHas paboTa — 28 akaj. 4acos:
— aynuTopHasi — 26 akaj. 4acos;

- BHCAYyAUTOPpHAA — Z aKaa. 4aCoB

— camocTosTenpHas padora — 180,2 akan. yacos

- IOAI'OTOBKA K 3a4YCTy — 7,8 aKaz. 4aCoOB.

1
AyauTopHas s ’;cé\ a%
KOHTaKTHasi paboTa %9 =S
o (B akan. yacax) T 5 . ®dopMa TeKyIIero KOHTPOJIs E" g =
Pasznen/ tema a, = Bun camocrosTenbHOM 255
> S yCIIeBaeMOCTH U S
JVICTIATUTHHEI & e C w & = paboThI . )
= 5 2 == 3 MIPOMEKYTOUHOM aTTECTaAlM ==
S| SE| EE| 82 =° 2
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1. OOmue MOHATHS O CHCTEMAX BOIO-
cHaOKeHus
1.1 Beenenue. Haznauenue, crpykrypau| 3 |0,25 2 |Tlouck  JOTMOJHHUTENBHOM |YCTHBIM ONIPOC [1K-1 - 3yB
OCHOBHBIE  (DYHKIIMOHAIBHBIE  3BEHBS nHbOpMAIMK TIO 3aJaHHON
CUCTEM BOJIOCHOCHA0XKEHUS. . Teme (pabora ¢ 6ubnuorpa-
Knaccudukanus CUCTEM ¢uyeckuM  MarepualiaMu,
TETIOCHA0KEHUSL. CIPaBOYHUKAMHM, KarTajora-
MH, CJIOBapsIMH, DHIIUKIIO-
TIETUSMU).
1.2 TpeGoBanus k kadectBy Bojawl. Mc-| 3 |0,25 2 TTouck JIOTTOJIHUTEBHOM | Y CTHBIH OIpOC I1K-1 - 3yB
TOYHHKH BoOJOCHaOkeHws. Kareropun nHpOpMAIMK TIO0 3aJaHHON
BOJIOTIOTPEOUTENEH. Teme (pabora ¢ 6ubnuorpa-
¢uyeckuM  MarepualiaMu,
CIPAaBOYHUKAMHM, KaTajora-
MU, CJIOBapsIMH, DHIIUKIIO-
TICTUSIMH ).




AynuropHas g = o
KOHTaKTHasi paboTa = § = =
Pasien/ Tema 3 (B akaj. yacax) E ; BT CAMOCTOTENBHOM ®dopMa TeKyIIero KOHTPOJIs g % E
> o s YCIIEBAEMOCTHU U > s 8
JVCLUATUTAHBI & e o & = paboThI . )
= g 2 : £ S = MIPOMEKYTOUYHOM aTTECTAIH 55 =
=@ =21 88 =
1.3. YnaenbHble pacxoasl U HOpMBI Bo-| 3 | 0,5 1 CaMoOCTOSITeIbHOE ~ M3yue-|YCTHBIM OIpoC [1IK-1 - 3yB
nornotpebieHns. XapakTepUCTHKA TPH- HHE y4eOHOH ITuTepaTypsl
POIHBIX MCTOYHHKOB BOJIOCHAOXKCHUSI.
Hroro no pazneny 3 1 5 YerHbl onpoc
2. CucteMbl ropsiuero BOJOCHa0KEeHHs
2.1. Knaccudukanust cucrem ropstaero| 3 | 0,5 3 |CamocrosiTennbHOE  U3yue-|YCTHBIM OIPOC [1K-1 - 3yB
BoJlocHaOeHus. KoHCTpykTuBHOE pe- HHUE y4eOHOI TuTeparypsl
IIEHUE CHUCTEM TOpsYero BOJOCHa0Xe-
HUS ¥ 00JIACTH MPUMEHEHUS Pa3JInYHbIX
CXEM.
2.2. Pacuer pacxo/10B TemaoTsl U Temo-| 3 | 0,5 3 |llouck  nomosHUTENBbHOH |Y CTHBIN onpoc I1K-1 - 3yB
HOCHUTEIISI Ha Topsdee BOJOCHAOKEHHE. nHpOpMAIMK TIO 3aJaHHON
I'paduxu pacxonoB ropsiuei Bojbl. AK- Teme (pabora ¢ 6ubnuorpa-
KyMYJIUPOBaHUE  TEIUIOBOM  DHEPTHH. ¢udeckuM  MaTepuaNamH,
[Ton6op 6akoB-aKKyMYJISTOPOB. CIPAaBOYHUKAMHM, KaTajora-
MU, CJIOBapsIMH, DHIIUKIIO-
TEeIUSAMHA ).
2.3.YcrpoiictBo,Tunibl ¥ KOHCTpykmmu| 3 | 0,5 2 4  |CamocrositenbHoe — u3zyye-|Koncynpranuu [1K-1 - 3yB
BoJIONIOioTpeBareneid .MeToabl pacuera HUE y4eOHOI TuTepaTypsbl.
u niogoopa. O6opynoBanne abOHEHTCKO- BrimonHenue KOHTPOJIBHOM
r'0 BBOJIA: BOJJOMEPHI, HACOCHI. pabotsI 1




1
AynutopHas s ’;cé\ a%
KOHTaKTHasi paboTa %9 =S
T o
B aKaj. yacax =5 . @®opMa TEeKyILIEro KOHTPOJIA E" =i
Pasnen/ tema 2, ( ) == Bun camocrositenpHOM p Y p g5 =
> S yCIIEBAEMOCTH U S5 2
JVCLUATUTAHBI & e C & = paboThI . )
= 5 =2 § = 3 MIPOMEKYTOUYHOM aTTCCTALUH 558 E
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Hroro nmo pasnery 3 |15 2 10 VYeTHBIH ompoc
3. BHyTpeHHu# BOJOIIPOBO
3.1. Knaccudukanus cucrem| 3 |0,25 5 |lloaroroBka K mpakTHue-|YCTHBIM OIPOC [1K-1 —3yB
BHYTPEHHET'0 BOJOIIPOBOJIA. CKOMY 3aHSTHUIO
3.2. MoHTax, ucnbITaHue u skciutyara-| 3 | 0,25 2 5 |CamocrosiTennbHOE — HM3yde-|YCTHBIM OIPOC [1IK-1 - 3yB
1Sl CHCTEM BHYTPEHHETO BOJIONIPOBO/IA HHE y4eOHOU TUTEepaTypHl.
BeinonHenne KOHTPOIBHOMN
paboTsI 2
Hroro no pasneny 3 105 2 10 YerHbIi omipoc
4. BonooTsezncHue.
4.1. Beibop cucrembl BomoorBeneHus.| 3 | 0,2 3 |CamocrostensHoe uzyde- | IIpaktuueckas pabota [TK-1 - 3yB
Knaccugpukanns. OCHOBHBIE 3JI€MEHTHI HUe y4yeOHOH IuTeparypbl
CHCTEM BOJIOOTBEJICHHUS.
4.2. Kanammzanusi: Hapyxseie ceth u| 3 | 0,3 3 |Tlonck HONOTHHUTENBHOM YcTHBIN onpoc [1K-1 —3yB
COOPYKEHHS. uH(pOpMaIMHY IO 33JaHHOM
Teme (pabota ¢ Gubauorpa-
(uveckuM mMaTepuatamu,
CTIpaBOYHUKAMH, KaTaIora-
MH, CJIOBapsIMU, SHIIUKIIO-




AynutopHas
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TIEUSMU ).
4.3. OuuctHble coopyxeHus KaHamuza-| 3 | 0,5 4  |CamocrosTenbHOe U3ydye- | YCTHBIN OIpoc I1K-8 — 3yB
LUH. HHE y4eOHOI ITUTepaTypsl OIIK-2 - 3yB
Hroro no pasgeny 3 1 10 VYerHbli onpoc
5.BHyTpeHHsIsI KaHaIM3a1us 3/1aHui. .
5.1. OcHoBHble 3neMeHTHl BHyTpennei| 3 | 0,2 2  |CamocrosaTenbHOe U3yde- |YCTHBIH onpoc [1K-8 — 3yB
kaHanmu3anuu. Krnaccudukanus cucrem HHE y4yeOHOM IuTepaTyphl. OIIK-2 - 3yB
BHYTPEHHEHN KaHAJIU3ALMNH. .
5.2. OcHoBHble TpuHIMNBI npoektupo-| 3 | 0,1 3 |Ilouck HONOIHUTENBHOM VYcTHBIN onpoc I1K-8 — 3yB
BAaHMsS CHCTEM BHYTPEHHEH KaHaIu3a- nH(pOpMaLIUY 1O 3aJJaHHON OIIK-2 - 3yB
uuu. HopmatuBHas nokyMmeHnrtanus. Pac- Teme (pabota ¢ Gubmuorpa-
YeT BBIITyCKa. (uvecKuM MaTepruatamMu,
CIpaBOYHUKAMH, KaTajora-
MH, CJIOBapsIMH, SHIIUKIIO-
TIETUSMU).
HToro mo pazaeny 3 103 5 YcTHBIIH onpoc
6. JIBopoBasi KaHATA3AIIHS. 3
6.1. IIpoexrtupoBanme BHyTpHABOpoBoi| 3 | 0,1 0,5 2  |[Touck AOTIOTHUTEIIBHON Kontponbnas padota ITK-8 — 3yB
KaHaM3auuu. HopMmbl IpoekTHpoBaHUs uH(pOpMaIMHY 10 33aHHOU OIIK-2 - 3yB
Mertomsl pacuera. teMe (padota ¢ Oubamorpa-
(uvecKuM MaTepuatamu,




Pasnen/ tema

AynutopHas
KOHTaKTHasi pabota
(B akaj. yacax)

Kypc

CaMocTosTebHas pa-
Oora (B akaJ. yacax)

Bun camocrosTenbHOU

@®opMa TEeKyILIEro KOHTPOJIA
yCIIEBAEMOCTHU U
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3JIEMEHT
KOMITETEHITUHT
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CIpaBOYHHKAMHU, KaTaiora-
MU, CIIOBApsSIMU, SHITHKIIO-
TEUSMU).
6.2 Iloctpoenue mnpoduss BHYTPUKBap- 0,1 0,5 [ToaroroBka k npaktuye- |KonTponb Beimonuenus kou- I1K-8 — 3yB
TAJIbHOW KaHAJIU3ALIHUH. CKOMY 3aHATHIO. BbITosiHe- |TpOJIbHOM PaboOThI OIIK-2 - 3yB
HUE KOHTPOJIBHOU paboThI
Hroro nmo pasnery 0,2 1 3auer
11
7. I'uapaBIMYECKUl pacyeT CUCTEMBI XO-
JIOAHOTO BOJOCHAOKEHHUS .
7.1 TloctpoeHne aKCOHOMETPUYECKOMH 0,2 [ToaroroBka k nmpaktuye- |KonTpons Beimonuenus kou- I1K-1 —3yB
CXEMBI CHCTEMBI BHYTPEHHETO XOJIOJIHO- CKOMY 3aHATHIO. BBITIONTHE- |TPOJIBHOM pabOThI
T'0 BOAOIMPOBOA 3AaHUS HUE KOHTPOIHHOU paboThI
7.2.. 3agaun W METOJIWKA THUIPABINYC- 0,2 0,5 [ToaroroBka k mpaktude- | YCTHBINA OMPOC [TIK-1 —3yB
CKOTO pacyeTa CHCTEMbI XOJIOJHOTO BO- ckomy 3aHaTur. CamocTos-
JIOTIPOBO/IA. TENbHOE U3yUeHUE yueOHOU
JUTEpaTyphl
7.3. TlpenBapuTelbHBIN W OKOHYATEIIb- 0,1 0,5 [ToaroroBka k nmpaktude-  |KonTponb BeimonHeHus koH- [1K-8 — 3yB
HBI ATambl THUAPABIUYECKOTO pacyera. CKOMY 3aHATHIO. TPOJBHOM PabOTHI OIIK-2 - 3yB
CrnpaBOYHBIE TaHHBIE JJISI pacuera
Hroro no pasneny 0,5 1 VYcTHbIl onpoc
11
8. T'mapaBIMYecKUd pacyeT CHCTEMBI
rOps'Yero BOJOCHAOKEHNUS .
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8.1 TIloctpoenue axcoHomerpuueckoi| 3 | 0,2 1 |Ilouck TOMOTHUTENBHOM VYcTHBI onpoc [1IK-1 - 3yB
CXEMBI CHCTEMBbI BHYTPEHHETO TOpsYero UH(POPMALINH 110 3alaHHOI
BOJIONIPOBO/IA 3aHUS teme (paboTa ¢ Oubamorpa-
(buveckuM MaTepuatamu,
CIpaBOYHHKAMHU, KaTaJora-
MH, CIIOBapsIMH, SHITUKIIO-
TIETUSMUA).
8.2.. 3amaun m Meroauka ruapaBiaude-| 3 | 0,2 2 CamocrosiTenbHOE U3yde- | YCTHBIN ONpOC [1IK-1 - 3yB
CKOT'O pacueTa CHCTEMBI TOpSYero BOJO- HHE y4eOHOH TUuTepaTyphl
npoBosa. OmpeneneHue CEeKyHIHBIX U
IUPKYJISLHUOHHBIX PacX0/I0B.
8.3. IlpenBapurtenbHbiii u okoHuatens-| 3 | 0,1 2  |CamocrosrenbHoe nzyde- |KonTposns BeinonaHeHus koH- |I[1K-8 —3yB
HBIA ATalbl THAPABIMYECKOrO pacyera. HUE Yy4eOHOU JIUTepaTypbl  |TPOJILHOU pabOTHI. OIIK-2 - 3yB
CripaBo4HbIe JaHHBIE IS pacyera BeinonHeHue KOHTPOJIbHON
paboThl
HTroro no pasgeny 3 105 5 VYcTHBIN onpoc
9. TpyOompoBo/ibl CUCTEM BOJOCHaOXe-| 3
HUS M BOJIOOTBE/ICHUSI.
9.1. Tpy6onpoBoasl BHyTpeHHeir wu| 3 | 0,3 2  |CamocrosTenbHOe n3yde- | YCTHBIN onpoc I1K-1 —3yB
BHEIIHEW KaHanu3auuu. lcnone3yemble HUe y4yeOHOH IuTeparypbl
MaTepHabl.
9.2. TpybomnpoBoasl cuctem BogocHab-| 3 | 0,2 2,7 |Ilouck AONOTHUTENBHOM Koncynpranus [1K-1 —3yB
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AynutopHas
KOHTaKTHasi pabota
(B akaj. yacax)

@®opMa TEeKyILIEro KOHTPOJIA

e 5
< X
S 8 2N
==R~ g o =
Q 2 o & =
Pasnen/ tema S, == Bun camocrositenpHOM 255
> S yCIeBaeMOCTH U S5 2
JVCLUATUTAHBI & e C & = paboThI . 2 g o
= 5 =2 § = 3 MIPOMEKYTOUYHOM aTTCCTALUH 558 E
S| 2| EE| §8 <% E
2| 8| EE| 8¢ = =
2 | < Q< § 5 =
5 © =0 5¢ '
»eHusi. OCHOBHBIE TpeOOBaHUS. uH(bOpMaIUK TI0 3aJaHHOU
Teme (pabota ¢ bubnmorpa-
(uyeckuM mMaTepuanamu,
CTIpaBOYHUKAMH, KaTalora-
MU, CIIOBapsSIMU, SHIIUKIIO-
NeJUSIMU).
HTtoro no pazneny 3 105 47
Hroro no cemectpy 3 6 6 59,1 3auer [1K-1 —3yB
21 [1K-8 — 3yB
OIIK-2 - 3yB
10. BBenenue 3
10.1. Unxeneproe obopynosanue 3pa-| 3 | 0,3 11,1 |Tlouck OTONHUTENBHON VYcTHBIN onpoc I1K-1 —3yB
HHUI KaK OTpaciib CTPOUTEIbHON TEXHU- “H(pOpMAIIUHU TI0 38JJaHHOMN OIIK-2 - 3yB
ku HasnaueHue oTOmIIEHUS, BEHTHIIS- Teme (pabota ¢ Gubmuorpa-
MU, Temuo- U razocHaOxkenus. Ilep- (uyeckuM mMaTepuanamu,
CHEKTUBBI Pa3BUTHS HMH)KEHEPHBIX CH- CIpaBOYHHKAMHU, KaTaora-
CTeM ,00J1aCTh WX IIPUMEHEHHS MM, CJIOBapsIMH, SHIIUKIIO-
TEeIUSAMHA ).
Hroro no pazneny 3 103 0 111 Y CTHBIH ompoc
11. OcHOBBI TEXHHYECKOW TEpMOAHWHA-| 3
MHUKHU U TerIonepeaadn

12




AynuropHas g = o
KOHTaKTHasi paboTa = § = =
Pasien/ Teva 3 (B akaz. yacax) E ; BT CAMOCTOTENBHOM ®dopMa TeKyIIero KOHTPOJIs g % g
> o s YCIIEBAEMOCTHU U > s 8
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11.1. OOmue cBenenusa o texuumueckou| 3 | 0,3 10 |CamocrosiTenbHOE H3y4ye- | YCTHBIN OIpoc OIIK-2 - 3yB
TEPMOJUHAMUKE. 3aKOHBI TEPMOIMHA- HUE YIeOHOU TUTEpaTyphI
Muku. OCHOBBI TEOPHH TEIIIOOOMEHA.
Bunsr nepenaun  tema. Temnonpo-
BOJIHOCTh, KOHBEKIIHS, U3ITyUCHUE.
11.2. Conporusnenue temionepenaye| 3 0,4 0 10 |ITouck JonojHuTenbHOM | KoHCcynpTanus OIIK-2 - 3yB
OTpaXJAKIKX KOHCTpyKuumii. Termo- uHpOpMaIUK 10 3aTaHHOU
YCTOWYMBOCTh ~ OTPAXKIAIOIIUX  KOH- teMe (pabora ¢ Oubamorpa-
cTpykuuii. CONpOTHBICHHE BO3AYXO- (¢uYyeckuM  MarepualiaMu,
NPOHUIIAHUIO HW  TIAPONPOHUIIAHUIO CIIPaBOYHHKAMH, KaTaJIoTa-
OTpaXKJIAI0IUX KOHCTPYKIIUH. MU, CIIOBapsMH, SHIIUKIIO-
neausmu). IlonroroBka
MPAKTHYECKOMY 3aHITHIO
Hroro no pasneny 3 |07 0 20 VYcTHbI onpoc
12. TennoBIaKHOCTHBIA W BO3IYIIHBINA| 3
PEXHM 3TaHUN, METOJIBI U CPEICTBA HX
obecrnieyeHus
12.1 Mukpoxmumar nomenienns. Cu-| 3 | 0,2 2 |CamocrosTenpHOE H3yde- | YCTHBIN OMpoc [IK-1 —3yB
CTEMBl HMHXKEHEPHOTO  00O0pYyIOBaHUS HUE y4eOHOU uTeparypbl OIIK-2 - 3yB
3MaHUNA IS CcO3MaHus W oOecliedeHus
3aJJaHHOTO MUKPOKJIMMATa MOMEIIEHUN.
PacueTHass MOIIHOCTH CHCTEM OTOILIEC-
HUSL.
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12.2.Temmonorepu vepe3 orpaxkaaromue| 3 | 0,4 1 4 |IloaroToBKa K MpakTHYE- Koncynpramnus [1IK-1 - 3yB
KOHCTPYKIUH. 0,51 CKOMY 3aHATHIO. BbinosnHe- OIIK-2 - 3yB
HUE KOHTPOJIBHOU paboThI
12.3.Tero3zarparsl Ha HarpeBanue uH-| 3 | 0,3 1 4  |CamocrosiTenbHOE U3y4ye- | YCTHBIN OIpoc [1IK-1 - 3yB
¢mIbTpHUpyrOmerocs Bo3ayxa. Teriomno- 0,51 HHE y4eOHOH ITuTepaTypsl OIIK-2 - 3yB
CTYILJICHUS B MIOMEUICHHE OT OBITOBBIX U [ToaroroBka k mpakTuye-
MIPOU3BOJICTBEHHBIX ~ UCTOYHUKOB, OT CKOMY 3aHsTHIO. Beimonne-
COJIHEYHOM paauaiuu. HUE KOHTPOIBHOU paboThI
12.4.YnenvHass TerioBast xapakrtepu-| 3 | 0,1 4  |TlonCK IOHOTHUTEILHON Kontposs BeinonHenus kou- |[1K-1 —3yB
CTHUKA 3JaHMUS. uH(GOpPMAIIUU TI0 33JJaHHOW |TPOJIBHON PabOTHI OIIK-2 - 3yB
Teme (paboTa ¢ 6ubauorpa-
(uyeckuM mMaTepuanamu,
CTIpaBOYHUKAMH, KaTaJIora-
MU, CIIOBApsSIMU, SHIIUKIIO-
TICJTUSIMH ).
Hroro no pasneny 3 1 2 14 KonnokBuym Nel [TK-1 - 3yB
11 OIIK-2 - 3yB
13. Oronnenue 31aHuit 3
13.1. Knaccuduxamuss cucrem orore-| 3 | 0,3 2 |CamocrosTenpHOE U3yde- | YCTHBIN OmMpoc [TK-1 - 3yB
Hus. TenmoHocuTenu. HUE y9eOHOH JTUTepaTyphl ITK-8 — 3yB
OIIK-2 - 3yB
13.2.Cucremsr  BomsiHOTrOo otorutenus.| 3 | 0,5 12 3 |Tlouck HONOTHHUTENBHOM Yerusiit onpoc. Koncynpra- |I1K-1 —3yB
YCTpolcTBO, NPHUHLMI JIEHCTBHUA H 0,51 nH(bOpMaIMY IO 33JaHHON  |1IMs I1K-8 — 3yB
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KJIaCCU(UKAIMSA CHCTEM BOASHOTO OTOII- teMe (paboTa ¢ Oubamorpa-
nenus. Pasmemnienue, yCTpOWCTBO U (buveckuM MaTepuatamu,
MOHTaXX OCHOBHBIX 3JEMEHTOB CUCTEM CIpaBOYHUKAMHU, KaTajora-
BOJISTHOTO OTOTUICHUSI. MH, CIIOBapsIMH, SHITUKIIO-
nenusamu). [loaroroska k
PaKTUIECKOMY 3aHSITHIO
13.3.Hupkynsuuonnoe nasienne B cu-| 3 | 0,5 13 3 |CamocrosarenbHoe uzyde- |Ycrablii onpoc. Koncynpsra- |I1K-1 —3yB
CTeMax BOASHOro ororuieHus. IIpunuun 0,51 HUeE y4yeOHO nuTepartypbl  |Lus OIIK-2 - 3yB
THJIPABIMYECKOTO pacyeTa TEIUIONpOBO- [TonroroBka K mpaxkTude-
JIOB CUCTEM BOJSIHOTO OTOTUICHHSI. CKOMY 3aHsTHIO. Bhimonne-
HHUE KOHTPOJbHON paboThI
13.4.0OtonutensHble npubopsl, ux koH-| 3 | 0,3 0,5 6 |CamocrosTenbHOe n3yde- | YCTHBIH ompoc. I1K-1 —3yB
CTPYKLIUU U pacuer. HUe y4yeOHOH IuTeparypbl [1K-8 — 3yB
13.5.Cucremsr  mapoBoro otorutenus.| 3 | 0,4 10 |Ilowmck MOTIONHUTENBHONH | Y CTHBIN OIpOC. I1K-1 - 3yB
CBoiicTBO mapa, Kak TEIIOHOCUTEIs. UH(OPMALINH 110 33/1aHHON I1K-8 — 3yB
CuctemMbl  BO3IYIIHOTO  OTOIJICHUS. teMe (padota ¢ Oubamorpa-
Knaccudukanus cucteM BO3IYLIHOTO (uyeckuM mMaTepuatamu,
ororuieHns.  CucTteMbl  TIaHENBHO- CTIpaBOYHUKAMH, KaTaJIora-
JTYYUCTOTO OTOIJICHUS MH, CJIOBapsIMU, SHLIUKIIO-
TICSTUSIMH ).
Hroro no pasueny 3 2 3 24 Konnoksuym No2 [TK-1 - 3yB
11 [1K-8 — 3yB
OIIK-2 - 3yB
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14. Bentunsuusa U KOHOULIMOHMpOBaHUE| 3
BO3/yXa
14.1.06mme cBenenus. ['mruennyeckue| 3 | 0,2 3 |llouck monoiaHMUTENBHOW | YCTHBIH ompoc. [1K-1 - 3yB
OCHOBBI BO37lyX000M€Ha B IOMEIICHUH. UH(OPMALIUH 110 3alaHHON OIIK-2 - 3yB
[Tonarue o cnmoco0ax opraHu3anyu BO3- Teme (paboTa ¢ Gubmmorpa-
IyXx000MeHa U yCTPOWCTBE CUCTEM BEH- (uyeckuM mMaTepuatamu,
THJISALINY. CTIpaBOYHUKAMH, KaTaJIora-
MM, CJIOBapsIMH, SHIUKIO-
TICJTUSIMH ).
14.2.EcrectBennass Bentwisuus Ilpun-| 3 | 0,4 2 3 |Ilouck HONOIHUTENBHOM Yernsiii onpoc. Koncynbra- |I1K-1 —3yB
LUNHUAIbHAS CXE€Ma U KOHCTPYKTUBHBIE nH(pOpMaLIUY 1O 3aJaHHON | 1ust [1K-8 — 3yB
3JIEMEHTHl KaHAIbHOW CHUCTEMBI €CTe- Teme (pabota ¢ Gubmuorpa- OIIK-2 - 3yB
CTBEHHOW BEHTHJISAIMU. Pacuer cucrem (uvecKuM MaTepruatamMu,
BEHTUJISILINH. CIpaBOYHUKAMH, KaTajora-
MH, CJIOBapsIMH, SHIIUKIIO-
nenusmMu). Beinosnxnenue
KOHTPOJIbHON pabOThI
14.3. lepnexropsl. Aospanus 3ganmii.| 3 | 0,3 8 |CamocrosTenbHOe n3yde- | YCTHBIH onpoc. [1K-1 —3yB
MexaHn4deckass BEHTWISALMSA, TPUTOY- HUE y9eOHOH JTUTepaTyphl ITK-8 — 3yB
Hble M BBITSDKHBIE CHCTEMbl. BeHTuis-
topel. HarpeB Bo3nyxa. MecTHas BeH-
TUJISIIIMSL.
14.4.Cuctemsl koHaunuonuposanusi| 3 | 0,3 8 |CamocrosrenbHoe nzyde- |KonTpoins BeimonHenus koH- |[1K-1 —3yB
BO3/lyXxa. XoyogocHabxenue. CxeMHbIe HUE y4eOHOH JTUTepaTypbl |TPOJBHOM paboThI I1K-8 — 3yB
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pelieHus: 000pya0BaHUSL. OIIK-2 - 3yB

Hroro mo pazneny 3 112 2 22 KomnokBuym Ne3 [1K-1 - 3yB

[1K-8 — 3yB
OIIK-2 - 3yB

15. TemnmorazocHaOXeHUE NPOMBIIUICH-| 3

HBIX ¥ IPaKAaHCKUX 3JaHUI

15.1.1lenTpanu3zoBannoe temiocuabxke-| 3 | 0,4 15 |CamocrosTenbHoe U3yde- |YCTHBIN ompoc. [TIK-1 - 3yB

Hue. TemnoBele ceru. CrnocoObl mpo- HHE y4eOHOH TUuTepaTypsl [1K-8 — 3yB

KJIaJK1 TernonpoBonoB. Ilon3emuele

ka"anel 1 nomemenus LTII. M3omsauus

Y aHTUKOPPO3MOHHAs 3alllUTA.

15.2. Pacnpenenutenbubie cetu cucrembl| 3 | 0,4 1 15 |CamocrosiTenbHOe U3yde- | YCTHBIN ompoc. I1K-1 - 3yB

ra3ocHa0XeHus. YCTpOHCTBO U 000py- HHUE y4eOHOI TuTeparypsl I1K-8 — 3yB

JI0BaHUE. Y CTPOMCTBO BHYTPEHHUX Ta-

30mpoBoioB. CTpPOUTENBCTBO M 3KC-

nJIyaTanus CUCTEM Ia30CHA0KEHHUS.

Hroro no pazneny 3 108 1 30 Komnoksuym Ned [1K-1 —3yB
[TpoBepka koHTponbHOH pa- |[1K-8 —3yB
00TBI

Hroro no cemectpy 3 6 8 121,1 3adeT ¢ OEHKOM [TK-1 - 3yB

21 [1K-8 — 3yB

OIIK-2 - 3yB
HToro mo tucuumnjinHe 3 12 0 14 180,2 3auer, 3a4ueT ¢ OLEHKOM [TK-1 - 3yB
4N I1K-8 — 3yB
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5 Oopa3oBaresibHbIC U HH(POPMALIMOHHBIE TEXHOJIOTHH

Peanuzaius KOMIETEHTHOCTHOTO MOJAXOa MPeayCMaTpPUBAEeT MCIOJIb30BaHUE B y4EOHOM
MPOIIECCE aKTUBHBIX M MHTEPAKTUBHBIX ()OPM MPOBEIICHUS 3aHATHIA B COUCTAHUU C BHEAYIAUTOP-
HOM paboToii ¢ 11es1bI0 POPMHUPOBAHUS U PA3BUTHS MPOPECCHOHAIBHBIX HaBBIKOB 00yUYaIOLIUXCS.

[Ipu oOyueHuu cTyAeHTOB auciuiuimHe «H)XEHEepHBIE CHCTEMBI U 00OPYIOBAaHHE 37a-
HUI» CIelyeT OCYLIECTBIIATh CeIyIoIIe 00pa30BaTeIbHbIC TEXHOIOTUU:

1. TpagunuoHHbIe 00pa3oBaTeJbHbIE TEXHOJIOIHN. YUeOHbBIC 3aHATHS C UCTIOJIh30BAHU-
€M TPaJUIMOHHBIX TEXHOJIOTUN MPOBOASTCS B (popmax:

- UH(OPMAIIMOHHOM JICKIUY;

- IPAKTHUYECKOI0 3aHATHS, MOCBSIIEHHOTO OCBOCHUIO KOHKPETHBIX YMEHHUI U HaBBIKOB IO
MPEAJIOKEHHOMY alITOpPUTMY;

2. TexHosiorun nmpodaeMHOro odyyenusi. C MCIOIB30BAHUEM ITOW TEXHOJIOTHHU IPOBO-
JSITCSl IPAKTHYECKUE 3aHATUS B (hOpME IPAKTUKYMA;

3. TexHoJI0ruu NPOEeKTHOIro 00y4yeHusi. BrInoHeHHe KOHTPOJILHON pabOoThl HAMPABICHO
HA YCTaHOBJIICHUE MeJeH W 3amad, (OPMYJIUPOBKY OXHUIAEMBIX PE3YJIBTATOB, ONPEICICHUC
MPUHIIMIIOB U METOAMK PELICHUS MOCTABIEHHBIX 3a/1a4, MJIAHUPOBAaHUE X0Ja pabOThI, IOUCK J0-
CTYIMHBIX U ONITUMAJIBHBIX PECYPCOB, MPE3CHTALIMIO PE3YJIBTATOB PAOOTHI;

4. UudopManinoHHO-KOMMYHUKAIIMOHHBIE 00pa3oBaTe/ibHbIe TeXHOJ0THuH. Dopmbl
y4€OHBIX 3aHSITHI, MPOBOJUMBIX C HCIOJIb30BAaHUEM HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI:

- NIEKIUS-BU3YyaTN3alIHs;

- IPaKTUYECKoe 3aHATHE B (OpMe IIPE3CHTALIUH.

6 YueGHo-MeTOAMYECKOE OOecTieyeHre CAMOCTOATEbHO| PadoThl 00yyaromuxcs

[To nucrumuinne «MHXeHepHbIE CUCTEMBI U 000pyI0BaHUE 3MaHUI  » pelycMOTpeHa
ayJUTOpHAs ¥ BHEAYJUTOPHASI CAMOCTOSITeNIbHAsI paboTa 00yJaromuxcs.

AynutopHas caMOCTOsTeIbHasi paboTa CTYIEHTOB MPEAINOJaraeT pelieHne KOHTPOJIbHBIX
3a/1a4 Ha TPAKTUYECKUX 3aHSITHUSIX.

IIpumepHbIe ayiuTopHbIe NpakTH4ecKkue padorsl (AIIP):

AIIP Nel « CucreMsbl ropsiuero BOA0CHAOKEHU D).
OxapakTepu3yiTe cxemy ropsiuero BoJI0CHa0KeHUs:

) 4 ) ') 1) ) w )




ATIIP Ne2 «3/1eMeHTBI CHCTEM X0JIOJIHOT0 BOJIONIPOBOIA

1. HazoBuTe 351€eMEHTHI CHCTEMBI COTJIACHO MMOPpAAKOBOMY HOMEDPY
1 ]
7
&
3
|~
Keomogen 2 3 4
i o qj [j : ¥ 7
Al '
A4 — ] -
-\i
H apypszran cete B

AIIP Ne3 «CucreMbl BOT0OOTBEACHHUS»

OxapaKTepmyﬁTe OCHOBHBIC 3JICMCHTLI FOpO)ICKOﬁ KaHaJIn3alunu COIJIACHO YKAa3aHHOMY

Ha PUCYHKE HOMEpY

L)

WCnoEHEIE 00 0SHASEHITA;

T HIILET a0 TR0 HET
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AIIP Ne6 «OnpesesneHue 0OTONMTEIbHOM HATPY3KH TMOMEIEHH.

1. Onpenenuts OTONUTENBHYIO HATPY3Ky Ul MMOMEIIEHUN JKHIIOTO TPEXITAKHOTO 3IaHMS
B KJIMMAaTHYECKUX YCIOBHA ropoaa YensOnHCK.

ITnan TUIIOBOTO 3TaXka M pa3pes3 31aHUS B CTPOUTEIIEHOM KaTaJIore.

AIIP Ne7 «CucremMa 0OTONJIEHUS».

1. 3anpoekTHpoBaTh CUCTEMY OTOILUICHUS YKUJIOTO 3[aHUsl B KIMMATUYECKUX YCJIOBHUH TO-
pona Yensounck. Temnonocutens Boga. Pacuernas temneparypa temnonocurens 105-70 °C.

[1nan TUIOBOTO 3Ta)ka U pa3pe3 3/1aHUs B CTPOUTEIHLHOM KaTajlore.

AIIP Ne8 «CucreMa BeHTHIALUNY.

1. 3anpoekTupoBaTh CUCTEMY €CTECTBEHHOW BEHTWIALIMU >KWJIOTO 3/IaHMS B KJIMMaTHYe-
CKUX ycIOBUH Topona YensOnHCK.

[Inan TUIIOBOTO ATa)ka U pa3pe3 31aHUs B CTPOUTEIIBHOM KaTajore.

BHueayutopHas camoctosiTenbHasi paboTa 00y4aroIuXcst OCYIIECTBIISETCS B BUJIC!

- U3YYEHUS IUTEPATYPHI 110 COOTBETCTBYIOIIEMY pa3zeiy ¢ MpopadOTKON MaTepuana

- TIOMCKA JIOTIOJTHUTEIIbHOW MH(pOPMAIIMK 10 3aJaHHON Teme (paboTta ¢ Ombmuorpaduue-
CKHM MaTepHajaMHu, CIPABOYHUKAMH, KaTAIOTaMHU, CIIOBAPSIME, SHITUKIIONICTUSIMU );

- IOJITOTOBKH K MPAKTUYCCKUM 3aHSATHSIM

- BBITIOJTHEHUS] KOHTPOJILHOUW PabOTHI.

KoHtponbHas paboTa BBIMOIHAETCS O0YYAIOUIMMCS CAMOCTOSTEIBHO MO/ PYKOBOJICTBOM
npenonaBarens. [lpyu BRIMOTHEHNN 00ydYarOMIMKCS JOJDKEH MOKa3aTh CBOE YMEHHE paboTaTh ¢
HOPMATHUBHBIM MaTEPUAIIOM U JAPYTUMH JUTEPATYPHBIMH UCTOYHUKAMH, a TAK)KE BO3MOYKHOCTh
CUCTEMATH3UPOBATh U aHAIM3UPOBATh (PAKTUYCCKUI MaTepUal M CAMOCTOSTEIHLHO TBOPUYECKU
€r0 OCMBICIIUBATb.

[TpuMepHBIiA TIEpeYeHh TEM KOHTPOJBHBIX PabOT U MpUMEp 3aJaHus MPEACTABICHBI B Pa3-
nene 7 «OneHoYHbIe CPeICTBA ISl IPOBEACHHS MPOMEKYTOYHON aTTeCTallun.
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OueHoYHbIE cpeICTBA /sl NPOBeIeHUsI MPOMEKYTOUYHOI aTTecTauuu

a) HJIaHI/IpyeMbIe pe3yjabTaThbl oﬁyqe}mﬂ H OLICHOYHBIC CpeacTBa AJIsl IPOBEACHUSN l'[pOMe)KyTO‘{HOﬁ aTTecTaluu.

CtpyKTypHBIT
PYKTYP [Tnanupyemblie pe3yabTaThl 00y-
JJIEMEHT OueHoYHBIE CPEeNCTBA
YEeHUS
KOMITCTCHIHH

IIK-1 — o6naaeT 3HaHUEM HOPMATUBHON 0a3bl B 00J1aCTH MH)KEHEPHBIX U3BICKAHHMA, TIPUHIUIIOB POSKTUPOBAHUS 3/1aHUH, COOPYKEHUH, NHXEHEPHBIX
crcTeM U 000pyI0BAHUS, INIAHUPOBKH U 3aCTPOMKH HACEJICHHBIX MECT

3HaThb OcHoBHBIE NOHATUS U ompejele- | TeopeTnyeckue BONpochl:
HUSL B OOJIACTH TNPOEKTHPOBAHUS 1. IlpupoaHble HCTOUHUKHU LEHTPAIU30BAaHHBIX CUCTEM BOJOCHAOXKEHHUs, OCHOBHBIE TpeOO-
CHUCTEM BOI[OCH36)I<€HI/I$I, OTOILJIC- BaHHUA K HUM.
HUS, BEHTUISAIUM 31aHui. OCHOB- 2. [IpoucxosxaeHue, ycaoBus 3ajaeranust 1 GOpMHUPOBAHUS OJ3EMHBIX BOJI.
Hble TpeOOBaHUS HOPMATHUBHBIX 3. UckyccTBeHHOE 00O0TralieHe 3anacoB M0I36MHbBIX BOJI.
JIOKYMEHTOB B 00JacCTH IPOEKTH- 4. IToBepXHOCTHBIE UCTOYHUKU BOJIOCHAOKEHUS, UX BUIBI.
pOBaHUSA CHUCTEM BOJOCHAOXKEHUS, 5. XapakTepucThKa Ka4eCcTBa MPUPOIHBIX BOJI.
OTOIICHUs], BEHTWIALUU 3JaHUH. 6. BausiHue X03siiCTBEHHON JEsTEeIbHOCTH JIIOJeH Ha COCTOSIHUE MCTOYHHMKOB BOJOCHAOXe-

3aKOHEI METOJbI pacucTa CUCTCM | HU.
BO,Z[OCH8.6)K€HI/I$I, OTOIIJICHHA, BCH-

~

. 30HBI CAaHUTAPHON OXPAHBI.

Tuianuyd - 37anuii.  OCHOBHEIC 8. CucreMa BOJIOCHAOKEHUS B €¢ OCHOBHEIC 2JIEMCHTEL.

NPUHIUIBI TPOEKTUPOBAHUS CH- 9. CxeMbl BOJIOCHA0KEHUS HACENIEHHBIX MMyHKTOB U3 TTOBEPXHOCTHBIX U TIOJJ3€MHBIX UCTOUYHH-
CTeEM BOJOCHAOKEHUs, BOJIOOTBE- | KOB.

JIEHHUSI, OTOIUICHHS, BEHTHIAIUHN 10. Knmaccudukanus cucreM BogocHaOKEHUS.

3/1aHUM. 11. Cucremsbl NOKapOTYyILIEHUS.

12. OcHOBHBIE BUbI TOTPEOICHUS BOIBI.

13. Onpenenenne OTOMUTENLHOW HATPY3KH MMOMEIICHUN

14. Knaccudukanus cucTeM OTOIICHHS.

15. KOHCTpYKTHBHBIE 2JIEMEHTHI CHCTEM BOJISIHOTO OTOILJICHHSI.

16. I'mapaBnuueckuii pacyet TpyOONPOBOAOB CHCTEM BOJSHOTO OTOIJICHHUS.
17. Tunsl OTONUTENBHBIX TPHUOOPOB, UX XapaKTEPUCTUKA.

18. Knaccudukanus cucteM BEHTHIISALUH.

19. KoHCTpYKTHUBHBIE 3JIEMEHTHI CUCTEM BEHTHJISIIHH.

20. A»poiMHAMHUYECKUI pacyeT BO3yXOBOJIOB €CTECTBEHHOM BEHTHIISIIUH.




CTpyKTypHBIii
DJIEMEHT
KOMIETEHINH

[Tnanupyemsble pe3yiabTaThl 00y-
YCHUS

OueHouHble CpeCTBA

21. A’poiMHAMHYECKHUIT pacyeT BO3yXOBOIOB MEXaHUYECKON BEHTUJISIIHH.

22. Tloxgbop BEHTHIALMOHHOTO 00OpyIoBaHMs (Kalopu(epoB, BEHTUIATOPOB, MBLICOYUCT-
HBIX YCTPOWCTB)

23. Knaccudukanus TeraoBbIX ceTei.

24. VICTOYHMKY TETJIOCHA0KEHHUS.

25. Tlpucoenuuenue MOTPeOUTENCH K TETIIOBBIM CETSIM.

26. Knaccudukanus cucteM razocHa0KeHHsI.

27. YcTpoiicTBO U 000pyJOBaHUE HAPYKHBIX T'a30IIPOBOJIOB.

28. YcTpoiicTBO BHYTPEHHHUX Ta30MPOBOIOB.

YmeTs

[IpuMeHATh HAaBBIKM TPOEKTHPO-
BaHUS CHCTEM BOJOCHAOKEHHS,
OTOIUICHUS, BEHTHJISAIUN 3IaHUM.
[TpuMeHSITh HAYYHO-TEXHUYECKYIO
nH(pOpMaIMI0, OTEYSCTBEHHBIN |
3apyOeXHBIN OIBIT B 00JIACTH TIPO-
€KTHPOBAaHUSI COBPEMEHHBIX CH-
CTEM BOJOCHAOKEHUS, OTOILJICHMS,
BEHTWISIIIMK 37aHui. OnpenensTh
Harpy3Ku CHCTEM BOJOCHAOKEHMUSI,
oToruieHus, BeHTUW K. [lomb30-
BaThCS METOJIaMHU PEIICHUS HHIKE-
HEPHBIX 33/a4 IO pacyeTy CUCTEM
BOJIOCHA0KECHHS, OTOIUICHUS, BEH-
THJIAIUY 30aHUN

[IpnMepHbIe NPpaKTHYECKHE 3a1aHUA:

1. Onpenenute BEpOATHOCTH JEHCTBUS MPUOOPOB P B KUIOM MATUATAXKHOM 3AaHUU, TJE HA TH-
MIOBOM 3Ta)ke 3 JIBYXKOMHATHBIE KBapPTUPHI C KyXHSIMH, 000PYAOBaHHBIMH MOMKaMH U CO CTaH-
JApTHBIMH pa3JelIbHBIMU CaHy3JIaMu (TyaJleT, BAaHHA U pakoBWHA). HopMaTUBHBINA CEKyHIHBIM
pacxonx 0,271/c, yacoBo# pacxon 5,611/¢c
2. Omnpenenute o011ee KOJTUYECTBO CAHUTAPHO-TEXHUUECKUX MPUOOPOB B MATUITAKHOM 37aHUH,
€CJIM Ha 3Ta)Ke PacIoJiaratoTcsl IB€ TPEXKOMHATHBIE U JIBE IBYXKOMHATHBIE KBApPTHUPHI, B KAXKJIOU
caHy3Jbl 000py/10BaHbl BaHHOH, pakOBHHOI M yHUTa30M. KyxHs 000opynoBaHa Moiikoil. Paccun-
TalTe BEPOSTHOCTH JICUCTBUS TPUOOPOB B 37aHUU.
3. Paccuutarh Temuonorepu yepe3 Hapy>KHbIE OIPa)kJI€HHs >KUIJIOTO MOMEIIEHHs], OPUEHTUPO-
BaHHOTO HApYy>KHOU cTeHoM (pa3mep 3x2,8 M) Ha ceBep U PACIONOKEHHOIO HaJ HE OTaIjuBae-
MBIM ToBasioM (pa3mep nona 3x4 m). Octexnenue aBoiiHoe 1,2x1,5 M, OpueHTUPOBAaHO Ha ce-
Bep. KoMHaTa rpaHUyuT ¢ APYrUMU KUJIBIMU OMELIEHUSMU. 3/1TaHUE PACIIOIIOKEHO B I'. Maruu-
toropck. KoagunmenTts! Tennonepenadn paBHbl:

Jutst HapyxkHoit crers 0,28 Br/(M? °C);

urst okHa 1,82 Br/(M? °C);

qurst oza 0,23 Br/(m? °C).
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CTpyKTypHBIii

[Tnanupyemsble pe3yiabTaThl 00y-

DJIEMEHT OueHouHble CpeCTBA
YEHUS
KOMIETEHINH
Bnaners MeronukamMu u npaktudeckumi | [IpuMep 3aiaHust 1J1s1 KOHTPOJIbHOM PadoThI

HaBbIKAMU  IPOEKTUPOBAHUA U
U3bICKAaHUH CHCTEM BOJIOCHAOXKe-
HUS, OTOIUICHUS, BEHTWIALMU C
CaMOCTOSITEJIbHBIM BBIOOPOM  pe-
meHud. HaBblkamu pelieHust uH-
JKEHEPHBIX 3a/ay, CBS3aHHBIX C
pacyeTamMu BOJAOCHA0XEHHUS, OTOII-
JeHUs, BEHTWINUM 31aHui. Oc-
HOBaMH COBPEMEHHBIX METOJ0B
pacyeTra cHCTEM BOAOCHAOXKEHHS,
OTOIUICHHUS], BEHTUISILIUY 3/ITaHUI

1. TIpoekTt cucTteMbl XOJOJIHOTO BOJOIIPOBOJIA TPEXATAKHOTO KHUJIOTO 3IaHUS B TOPOJIC
ITepmsb . Ilnan TumoBoOro 3Taxka B CTPOUTENBHOM KaTaJore.
[Ipumep 3ananus:

paccuuTaTh TpeOyeMblii Harop

nogoOpaTh HE0OX0AUMbIE AUAMETPHI TPYOOIIPOBO/IA.

BBIMOTHUTE THAPaBINYECKHI pacdyeT TpyOOIPOBOIOB CUCTEMbI BOAOCHAOKEHUS

Ha mnanax THIOBOTO 3Taka M YepjaKka HAHECTH DJIEMEHTaMHU CHCTEM BOAOCHaOXke-
HUS

7. HadepTuTh CXEMBbI CUCTEMBI XOJIOJHOTO BOJIOCHAOKEHHUS

S

3. [IpoekT cucTeM OTOIUICHHUS M BEHTUJISIIUH JKUJIOTO 3/IaHUS B KJIMMATHYECKUX YCIOBUN Topojia
Yensbunck. Temnonocurens Boja. PacuetHas teMneparypa temionocurens 105-70 °C.
[1nan TUIIOBOrO 3TaXka U pa3pes3 3aHUS B CTPOUTEIILHOM KaTaJlore.

[Tpumep 3agaHus 10 TEME KOHTPOJIBHOU pabOTHI:

1. OnpenenuTts TEMIOBYIO HArpy3Ky JJIsl HOMEIMIEHUH KUIIOTO 3/1aHUS

2. BBIMOTHUTE THAPABINIECKHI pacdeT TPyOOIPOBOIOB CHCTEMBI OTOTUICHHUS

3. HauepTuth 1muiaHbl TUMIOBOTO 3Ta)ka, MOJBaja U yep/aka C HAHECEHHBIMU dJIEMEHTaMU CHUCTE-
MbI OTOILICHHS

4. HayepTuTh CXeMy CUCTEMBI OTOIIJICHUS C 3HAUEHUSMHU JUAMETPOB TPYOOIPOBOIOB

5. Ha muranax TUIIOBOIO 3Ta)ka U yepJlaka HAHECTH DJIEMEHTAMU CUCTEM BEHTUIISLIMU

6. HauepTuTh cXeMBbI CHCTEM BEHTUJISIIUU

7. OnpenenuTs pacrojaraeMmble JaBIeHUs

8. BBINMOJIHUTE a3pOIMHAMUYECKUI PACYET €CTECTBEHHOM KaHAJIbHOW CUCTEMBI BEHTHIISILIUN

IIK-8 B1ageHneM TexXHOJIOTHeH, MEeTOAAMH J0BOAKH U OCBOCHHMS TEXHOJIOTHYECKHX MPOLECCOB CTPOUTEIBHOI0 NPOU3BOACTBA, IKCIIYyaTAILUH,
00CJIy;KMBaHMS 31aHUI, COOPYKEHUI, HHKEHEPHBIX CHCTEM, IPOU3BOJACTBA CTPOUTEIbHBIX MATEPHAJIOB, U3/ U KOHCTPYKIMHA, MAILIUH U
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CTpyKTypHBIii

[Tnanupyemsble pe3yiabTaThl 00y-

DJIEMEHT OueHouHble CpeCTBA
YCHUA
KOMIETEHINH
000pyI0BaHUSA
3HaTh KoHcTpykTuBHBIE 37€eMEHTHl cH- | TeopeTnueckue BONPOCHI:

CTEM BOJOCHAO0KEHUS, OTOILJICHHS,
BeHTHWIsIIMH. OCHOBHBIE TpeOoBa-
HUA HOpMaTI/IBHLIX I[OKYMGHTOB B
00JaCTH  JKCIUTyaTallMk  CHUCTEM
BOJIOCHA0KCHHUS, OTOIUICHUS, BCH-
TSN

1.

Hown

10.

11.

12.
13.
14.

15.
16.

17.
18.
19.
20.

Hopwmbl BopmonoTpeOiieHus U X03HCTBEHHO-TTUTHEBBIX, MPOU3BOACTBEHHBIX, MPOTHUBO-
MO>KAPHBIX LIeJIEH, JIs [10JINBA.

Omnpenenenre pacyeTHBIX CYTOUHBIX, YACOBBIX, CEKYHHBIX PAaCcX0J0B BOABI.

KoadduumeHTs! CyTouHO#M ¥ 9acOBOM HEPABHOMEPHOCTH.

Pesxxum Bomomorpednenust B TedeHne cyrok. CTymeH4arslii 1 MHTETpajbHbIN rpaduk Bo-
JOTIOTPEOICHUS.

Pexum pabotel HacocHBIX cTaHImil | 1 |l mombeMOB, OYMCTHBIX M BOI03a0OPHBIX COOPY-
YKEHUM.

Omnpenenenre perynupyooiei 1 IpoTUBOIIOKAPHON €MKOCTEN BOJOHAIIOPHBIX OallleH.
Ornpenenenre eMKOCTU PE3epBYyapOB YUCTOW BOJBI.

OcHoBHBIE TpeOOBaHMUS, MIPEIBSIBISIEMBIC K BOIOIPOBOAHBIM CETSIM, BOIOBOAAM, UX KIIac-
cuduKaus.

TynukoBbIe U KOJBIIEBBIE CETH. PACIIOIOKEHUE BOIOHAIIOPHON OAlTHU Ha CETH.
TpaccupoBka BOJOBOJOB, MaruCTpaJIbHbIX JIMHUN, pACIPEAEIUTEIbHON CeTU. 30HbI CaHH-
TapHOU OXpaHbl BOJOBOJOB.

PacuerHble yuacTku ceTu. PaBHOMEpPHO pacnpeleNeHHbIE, COCPENOTOUEHHBIE, YAEIbHBIE,
MyTEBbIE, Y3JIOBBIE, TPAH3UTHBIE U PACUETHBIE PACXOJIBI.
DKOHOMUYHBIE TUAMETPBI TPYOOIIPOBOIOB.

Ornpenenenue TuaMeTpoB TPyO MO pacuyeTHBIM GopMyiiaM U TaOJIUIIaM.

Omnpenenenue norepb Hamopa B TpyoorpoBogax. TaGmuIis! Ui FHAPaBINYECKOro pacyera
BOJIONIPOBOJIHBIX TPYO.

PacueTHas cxema TyNUKOBOM (pa3BETBICHHOI) CETH.

[opsnox ruapaBiarueckoro pacuyera cetu. OnpeeneHue TuaMeTpoB TPyOOIIpOBOAOB, MO-
TEPb HAIlOpa Ha Y4aCTKaX.

[Tops oK THIPABINYECKOTO paciyeTa KOJbIEBbIX CETEH.

Pacuernas cxema cetu. OnpenieneHne pacyeTHbIX pacXoJ0B Ha y4acTKax.

MUuKpOKJIIMAT TOMEIEHHUN, €r0 NapamMeTpBbl.

Knaccudukaius cucteM OTOIICHHUS.
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CTpyKTypHBIii
DJIEMEHT
KOMIETEHINH

[Tnanupyemsble pe3yiabTaThl 00y-
YCHUS

OueHouHble CpeCTBA

21. KOHCTPYKTHUBHBIC BJIEMEHTHI CUCTEM BOJSIHOTO OTOTLICHHSI.

22. TUIbl OTONUTENBHBIX MPUOOPOB, UX XaPAKTEPUCTHKA.

23. IlapoBoe oToIICHUE.

24. Bo3aymHoe OTOIICHHE.

25. IlaHenbHO-TyYHNCTOE OTOTUICHHE.

26. Kitaccuukanus cuCTeM BEHTHIISIUY.

27. KOHCTpYKTHBHBIC JIEMEHTHI CUCTEM BEHTHIISIIHH.

28. [TogOop BeHTHIIAIIMOHHOTO 000pynoBaHus (KanopudepoB, BEHTHISTOPOB, MBIJICOYUCTHBIX
YCTPOMCTB)

29. Knaccugukays TeruioBbIX CEeTeH.

30. McTrounuku TemnocHaOKeHMsl.

31. [IpucoenuHeHne MOTpEOUTENEH K TETITIOBBIM CETSIM.

32. TenuoBast M30IALKS TPYOOITPOBOIOB.

33. Kiraccuukanus cucteM razocHaOKeHUsI.

34. YerpoiicTBO 1 000pyI0BaHHE HAPYKHBIX T'a30IPOBOIOB.

35. YcTpoicTBO BHYTPEHHUX T'a30POBOIOB.

36. ['azoperynsaTopHbIC CTAHIIMH U ITYHKTHI.

YMmeTs

HpI/IMerlTB HaBBIKM OKCILJIyaTa-
o CHUCTEM BO,Z[OCH&6)KCHI/I$I,
OTOIIJICHUA, BCHTHUIIALINH SI[aHHfI.
OO0O0CHOBBIBaTh IIPUHATBIC HWHIXKC-
HCPHLBIC pCHICHUSA

[IpuMepHbIe NPpaKTHYECKHE 321aHUA:

1. Ompenenure HEOOXOAUMOCTh B MOBBICUTEILHOM HACOCE, €CIM JUKTYIOLUIUM MPUOOPOM SIBIIS-
eTCs CMECHTENIb PAaKOBHHBI Ha KyXHE, T€OMETPHYECKas BBICOTA PACIOJIOKEHHS JAUKTYIOIIEro
npubopa 15M, motepu Hamopa mo JUiMHE 9M, Ha TpeHHe 3M, I'MJPaBINYECKOE CONPOTHUBICHHE
cuetynka 0,5

["apanTupoBaHHbIi Hanop B ropojickoit cetu 43m. Onpenenute TpedyeMblii Harop.

2. HeoOxomuMo BBIOpATh MPaBUIIBHBIA OTBET:

2.1.BoocueTynk noag0upaeTcsi U3 yCIOBHUS:

a) cpeHe 4acOBOM Pacxo]l BOJBI HE JOJDKEH OBITh OOJIBINIE IKCILTYaTAI[MOHHOTO Pacxoja CUeT-
YyHKa BEIOPAaHHOTO Kamuopa

a) cpellHe YacoBOM PacXoi BOJBI JOJDKEH OBITH OOJBIIE HKCIUTYaTallMOHHOTO Pacxo/la CUeTInKa
BBIOPAHHOTO KaInbpa
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CTpyKTypHBIii
DJIEMEHT

KOMIICTCHIIN U

[Tnanupyemsble pe3yiabTaThl 00y-
YCHUS

OueHouHble CpeCTBA

a) Cpe/iHe YacoBOM Pacxo]] BOAbI HE JOJDKEH OBITh PaBEH JKCILIyaTallHOHHOMY PacXojay CYeTUH-
Ka BBIOpaHHOTO Kanuopa

2.2.3anopHas apMatypa B CUCTEME BOAOCHA0KEHHS B 3IAHUSX JI0 5 3Ta)Kel yCTaHABINBACTCSL:

a) B OCHOBAaHMHU CTOSIKOB, HA OTBETBJICHUSAX MAarucTpajeil U Ha NOKBAPTUPHBIX Pa3BOJIKaxX

0) B OCHOBaHUH CTOSIKOB U Ha MOKBAPTUPHBIX Pa3BOJIKAX

B) TOJILKO HA ITOKBAPTUPHBIX Pa3BOJKAX

3. BbINOMHATH YeThIpe Pa3IUYHBIX CXEMbI CHCTEM OTOIUICHUS, OTIIMYAIONIMXCS APYT OT JApyra,
KaKk MUHUMYM, TPEM NPU3HAKAMH. Omnucath 10 KJ'IaCCI/I(l)I/IKaIII/IOHHI)IM [MPpU3HAKaM KaXXAYyr0 M3
ITUX CHUCTEM.

4, Ha‘-ICpTI/ITB CXEMYy €CTECTBCHHOM KaHAJIILHOM CHUCTEMBI BCHTWIAAIWHN UIA YAAJICHUSA 3arpsA3HCH-
HOTO BO3/yXa M3 MMOMEIICHUI KYyXOHb WIoro 3aanus. [lnan u paspes 31aHusi OpUBEICHBI Ha

PHCYHKE.

Bnaners

[IpakTHUeCKMMH HaBBIKAMH JKC-
IUTyaTaliil CUCTEM BOJIOCHa0Xe-
HHS, OTOIUIEHHS, BEHTUISLMHI 31a-
HU. MeTogamu SKCIUlyaTaulud |
00CIyXKMBaHUSI CUCTEM BOJOCHA0-
JKEHUsI, OTOIUIEHHS, BEHTHUIALINH
31aHul

Jlpumep 3aganus:
1. CornacHo 3a1aHHOM cXeMe ONpeAeTUuTh TUII CUCTEMbI TOPSAYEro BOJOCHA0KEHUs U JaTh 000C-
HOBaHUE BBIOOPY TOM UM UHOW CUCTEMBI .
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2. 3anpoeKTUpOBaTh CUCTEMY OTOIUICHHUS KHJIOTO 3[aHHs B KIMMAaTUYECKUX YCJIOBUN Tropoja
YensOunck. Terutonocurens Boaa. Pacuernas Temneparypa teronocurens 105-70 °C.
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CTpyKTypHBIii
DJIEMEHT
KOMIETEHINH

[Tnanupyemsble pe3yiabTaThl 00y-
YCHUS

OueHouHble CpeCTBA

IInan TumoBoro 3Taxka u pas3pes 34aHusA B CTPOUTCIIBHOM KaTaJIore.

OIIK-2 o0uagaer cnocoOOHOCTHIO BHIIBUTH €CTECTBEHHOHAYYHYIO CYIIIHOCTH MP00JieM, BOSHUKAIOIIUX B X0/1€e NPo¢eCcCHOHAIbHOI JesiTeJIbH0-
CTH, IPUBJIEYb UX VISl PelIeHUs1 COOTBETCTBYIOIMIA (PM3MKO-MaTeMaTHYeCKHIl annapar

3HaTh

OCHOBBI pacueTa U IMPOEKTUPOBA-
HHUSI CHUCTEM BOJOCHAOKEHHS, BO-
JIOOTBEACHMS, OTOIJIEHUS, BEHTH-
JIIOUU 30aHUH

Teopernyeckue BONPOCHI:
1. T'uppaBiuueckas yBsi3Ka B CETU

2. XapakTepHble peKUMbI pabOTHI CETH.

3. Pacdyer BOJOBOMOB Ha cilydail MakCHMajbHOTO BOAONOTPEOJICHUS, TpAaH3UTA, TOXKapa,
aBapuu.

4. BeruncnieHHe MbE30METPUIECKUX U CBOOOIHBIX HATIOPOB B CETH IPU BCEX PEKUMAX pa-
OOTHI.

5. Omnpezenennie BBICOTHI BOJIOHATIOPHOM OAIllHU U HAIlopa HacOCOB.

6. 30HHBIE CUCTEMBI BOJIOCHAOKEHUS, X IKOHOMUYECKOe 000CHOBAHHUE.

7. BomonpoBoaHbIE TPYObI H UX COCTUHEHUSI.

8. 3ammTa MEeTaNTNYECKUX TPYO OT KOPPO3HH.

9. 'myOuHa 3an0xeHus TpyoO.

10. 3anopHo-peryaupymoias, npeloXpaHuTelbHas, Bo1opa30opHas apMaTypa.

11. Konoaupsl, kaMepsl, JIOKEPHI HA CETAX U BOJONPOBOJAX.

12. TpyOuarbie v MaXTHBIE KOJIOIIBI.

13. JIyueBble u ropu3oHTaNIbHBIE BOA03a00pbl. KanTax kioueil.

14. Bo16op THna coopyskeHuil 11 3a60pa MoI3eMHBIX BO/I.

15. Bei6op mMecTa pacmnookeHus Bogo3adopa.

16. BogozabopHble coopyxeHusi 0eperoBoro 1 pycyioBoro THIIA.

17. Cucdonnsle, miaBydre, NepeBUKHbIE BO103a00PHI.

18. KoBu1oBble U MHQUIBTPAILIMOHHBIE BOJAOIIPUEMHBIE COOPYKEHHUS.

19. Bono3abops! 13 BOAOXPaHIIINIL, MOPEH, 03€p U TOPHBIX PEK.

20. TpeOoBaHuUsI K KaueCTBY BOJIbI JUI XO35MICTBEHHO MUTHEBBIX LIENEH W JJIS TMPOU3BOJI-
CTBEHHBIX HYX]I.

21. Metoas! 00pabOTKH MPUPOAHBIX BOJI.

22. TeXHOJIOTUYECKHE MPOIECChl 00paObOTKH BOJIBI.
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CTpyKTypHBIii
DJIEMEHT
KOMIETEHINH

[Tnanupyemsble pe3yiabTaThl 00y-
YCHUS

OueHouHble CpeCTBA

23. OCHOBHBIE TEXHOJOTUYECKHUE CXEMBI.

24. BogooyuCcTHBIE YCTAHOBKH 3aBOJICKOTI0 U3rotoBieHus tuna "Crpys" u "Buara".

25. CymHocTs mporecca koaryisiuu. KoaryasHTsl.

26. YcrpoiicTBa i1l paCTBOPEHUS KOATyJISIHTOB, ISl TPUTOTOBJICHUS! U3BECTKOBOI'O MOJIO-
Ka U U3BECTKOBOI'O pacTBOPA.

27. IlocnenoBaTenbHOCTh BBEJCHMS pEAr€HTOB.

28. IlepBeIif 1 BTOPOM 3aKOHBI TEPMOIUHAMUKH.

29. Bujbl mepeHoca TerioThI

30. MuKpoKJIuMaT MOMEIICHH, ero mapaMeTphl.

31. OCHOBBI TUIPABIMYECKOTO pacueTa TPyOOIpPOBOIOB CUCTEM BOASTHOTO OTOIJICHUSI.

32. Tumbl OTONUTENHHBIX MPUOOPOB, UX XAPAKTEPUCTHUKA.

33. Kimaccudukanus cucteM BEHTHIISALIHU.

34. KOHCTpYKTHUBHBIE JIEMEHTHI CUCTEM BEHTHIIALIUU.

35. KoHCTpYKTHBHBIE 3JIEMEHTBI CUCTEM OTOILIICHHS

36. OCHOBBI a3POJMHAMHYECKOT0 pacyeTa BO31yXOBOJIOB €CTECTBEHHON BEHTHIISALIUU.

37. ICTOYHHKY TETJIOCHAOXKEHUS.

38. YcrpoiicTBO 1 000pyI0BaHKE HAPYKHBIX Ta30IIPOBOIOB.

39. YcTpoiicTBO BHYTPEHHUX Ta30MPOBOJIOB.

YMmeTn

[TpuMeHATh HaBBIKM MPOEKTUPO-
BaHUS U OKCIUTyaTallud CHUCTEM
BOJIOCHA0KEHUs, BOJIOOTBEACHUS,
OTOIUICHHUS], BEHTUISILIUY 3/TaHUI

IIpumepHBbIC NPAKTHYECKHE 3aJAHUA:

1. CornacHo NpeACTaBIEHHON CXeMe UCIOJIb3Ysl COOTBETCTBYIOLINE METOAMKH, T0100paTh aua-
METphI TPYOOIIPOBOJIa Ha y4acTKaxX, BBIYMCIUTH BEPOSATHOCTh AEHCTBUS NPUOOPOB M TpeOyeMblii
HArop B CUCTEME.

2. CornacHoO 3aJJaHUI0 ONPEAEINTh MECTOPACIIONOKEHUE ABOPOBON KaHAIN3ALIMOHHON CETH, BbI-
CTPOUTH NPOPHIb BHYTPUIBOPOBOM KaHAIU3aLUU

3. BBINOTHUTH CXEMY OJHOTPYOHOM CHCTEMBbI OTOIJIEHHS C BEpXHEH pa3BOJIKOM JUIs TPEeXdTax-
HOI'0 31aH1s C KOJIMYCCTBOM CTOSIKOB HE MCHEC YCTBIPCX.

4. OnpenenuTs €CTECTBEHHOE JaBJICHUE Ul CHCTEMBI KaHAJIBHON €CTECTBEHHOM BBITSKHOM BEH-
THJISIIMI, CXeMa KOTOPOH NpUBejieHa Ha pucyHke. Temmeparypa Buytpennero 18 °C.

Bnanets

HaBblkamMu  NpOEKTHpPOBaHUSA U
HKCIUTyaTalli CHCTEM BOJOCHA0-

Ilpumep 3axanus:
1. 3anpoeKkTHpoBaTh CHCTEMY BOJOOTBEJEHHsI, PAaCCUMTATh YKJIOHBI, 0J00paTh TpeOyemble
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CTpyKTypHBIii
DJIEMEHT
KOMIETEHINH

[Tnanupyemsble pe3yiabTaThl 00y-
YCHUS

OueHouHble CpeCTBA

J)KEHUS, BOJOOTBEJCHUS, OTOILIC-
HUS, BEHTWIAIAY 3JaHui

JIMaMEeTPBI, CAENaTh CICIU(UKAIUIO.
0}

WCIoEHEIE 00 0SHATIEHIIA;

TR B BT FAC TR0 FET

/

2. OOBSICHUTD, KaK CONPOTUBIICHHUE TEIUIONepeiade OrpaxJarolieil KOHCTPYKIIMK BIUsAET Ha KO-
JIMYECTBO TEIJIOTHI, TEPSIEMON Yepe3 ATy KOHCTPYKIIHIO.

3. OOBACHUTH, TOYEMY BETBb CHCTEMbl BEHTWISLIMHU, IO KOTOPOH yAassieTcs BO3IyX C BEPXHEro
JTa)ka, KaK IPaBUJIO, SBISAETCA BETBbIO, UMEIOIIEH HAUMEHBILEE PACIoaraéMoe JIaBJICHUE Ha
eIMHUILY JUIMHBI.
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0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTEeCTALMH, NOKa3aTeJd M KPUTEPHUH
OLICHUBAHUS:

[TpomerkyTouHas aTTecTanus Mo AUCUUILIMHE «VIH)KEHepHbIe CUCTEMbI U 000pyLOBaHHE
3/IaHUI» BKJIIOYAET TEOPETHUYECKUE BOIPOCHI, MO3BOJISIOIINE OLICHUTh YPOBEHb YCBOCHHS 00Y-
YalOIMMCs 3HaHUM, cTeneHb COPMUPOBAHHOCTU yMEHUM U BiaaeHuil. [IpoBogurcs B dopme
3ayeTa, 3a4eTa C OLIEHKOH, B (hopMe BHITIOIHEHHUSI KOHTPOJIBHOM paboThI.

IToka3zatenn u KPUTEPHUHU OLICHUBAHUA 3a4era:

— Ha OIEHKY «3aYTeH0» — O0yJaIOUIUIiCs TEMOHCTPUPYET JAOCTATOYHBIA YpPOBEHb cop-
MHUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HAHMs, YMEHHUsSI OCBOEHBI He MeHee yeM Ha 50%, HO
JOITYCKAIOTCS HE3HAYMTEIbHBIC OIMMUOKU, HETOYHOCTH, 3aTPYJAHCHUS NPH aHAIUTUYCCKUX OIle-
panusx, nepeHoce 3HaHWii 1 YMEHHI Ha HOBBIC, HECTAHJAPTHBIC CUTYAIlNH.

— Ha OIICHKY «He 3a4TeHO0» — O0yJaromuiics 1eMOHCTpupyeT 3Hanus He 6onee 40% Teo-
PETUYECKOrO MaTepuaia, JIOMyCKaeT CYIIECTBEHHbBIE OIMOKU, HE MOXKET MOKa3aTh WHTEIUICKTY-
AITbHBIC HABBIKYM PEIICHUS MTPOCTHIX 3a7ad.

IToxa3zatenun u KPUTEPHUH OLICHUBAHUA 3a4era:

— Ha OLEHKY «OTJHYHO» (5 6ayioB) — 00yvaromuiicss JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIUI1, BCECTOPOHHEE, CUCTEMAaTUYECKOe U ITyOOKOe 3HAHUE y4eo-
HOT'O MaTepualia, CBOOOIHO BBIMOJIHSET MPAKTHUECKUE 3alaHUs, CBOOOJIHO ONEpPHPYyET 3HAHUS-
MU, YMEHUSMU, IPUMEHSET UX B CUTYAIUSAX MMOBBIIICHHON CI0KHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOy4arouuics IEMOHCTPUPYET CPEIHUM YPOBEHBb
c(hOpMUPOBAHHOCTH KOMIIETCHLIUNA: OCHOBHBIC 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOMYCKAIOTCS He-
3HAYUTEJIbHBIC OMIMOKH, HETOYHOCTH, 3aTPYIHEHHS MPH aHATUTUYECKUX OINEpalusiX, MepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAHIAPTHBIE CUTYAI[HH.

— Ha OILICHKY «YAO0BJIETBOPUTEILHOY» (3 Oaia) — 00yJaromuics AeMOHCTPUPYET MOPOTO-
BBl ypoBeHb C(HOPMUPOBAHHOCTU KOMITETEHIIHII: B X0/1€ KOHTPOJIBHBIX MEPOTIPUSATUI TOMyCKa-
IOTCSI OITUOKH, TPOSIBIISIETCS OTCYTCTBHE OT/AEIHHBIX 3HAHWW, YMEHUH, HABHIKOB, 00yYarOIIUIACS
WCTBITHIBACT 3HAYUTENbHBIC 3aTPYAHEHHS MPH OMEPUPOBAHUU 3HAHUSAMHU U YMEHUSIMU MPU UX
NepeHOCe Ha HOBBIE CUTYAITHH.

— Ha OLIEHKY «HEeYIO0BJIETBOPUTEIbHO» (2 Oanna) — oOydaromuics JeMOHCTPUPYET 3Ha-
Hus He O6oree 20% TeopeTHuecKoro mMarepuana, JOMyCKaeT CYIIeCTBEHHBIE OMIMOKU, HE MOXKET
MOKAa3aTh UHTEIUIEKTya IbHbIe HABBIKU PEIICHHs MPOCTHIX 3a/1a4.

— Ha OIICHKY «HeYyJOBJIETBOPHUTEJbHO» (1 Oaimn) — oOyuaromuiics HE MOXET MOKa3aTh
3HaHMS HA YPOBHE BOCIPOM3BENEHUS U OOBSCHEHHUS MH(POpPMAIH, HE MOXKET MOKa3aTh UHTE-
JICKTyaJIbHBIC HABBIKK PEIICHUS MPOCTHIX 3a/1a4.

8 YueoHo-MeTOqMYEeCKOE U HHPOPMAITHOHHOE o0ecTieueHre TUCHUILTHHBI

a) OcHoBHAas JMTEpaTypa

1. HoBocenosa, 0. H. MnxenepHbie cucTeMbI U 000pyA0BaHUE 3/IaHUH | yueOHOE MOCo-
oue. Y. 1. Bomocuabkenue u Bomootseaenue / FO. H. HoBocemora, 0. A. Mopesa ; MI'TY. -
Marnutoropck : MI'TY, 2018. - 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢ TuTyin. skpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3724.pdf&show=dcatalogues/1/1527
713/3724.pdf&view=true (mara oopamenus: 14.05.2020). - MakpooObeKT. - TeKCT : 3eKTPOH-
HBIHA. - CBefieHust 1ocTynHbl Takke Ha CD-ROM.

2. HoBocenoga, 1O. H. MrxeHepHbIe CUCTEMBI U 000pYI0BaHUE 3/IaHUH | yaeOHOE ITOCO-
oue. Y. 2. Ororutenne u Bentwsinus / 0. H. HoBocenosa, 0. A. Mopesa ; MI'TY. - Marauro-



https://magtu.informsystema.ru/uploader/fileUpload?name=3724.pdf&show=dcatalogues/1/1527713/3724.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3724.pdf&show=dcatalogues/1/1527713/3724.pdf&view=true

ropck : MI'TY, 2018. - 1 snektpon. ont. auck (CD-ROM). - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3725.pdf&show=dcatalogues/1/1527
714/3725.pdf&view=true (mara obpamienus: 14.05.2020). - MakpooObekT. - TekcT : 3JIeKTPOH-
HBIH. - CBegeHus goctynHel Takxke Ha CD-ROM.

3. Kopotkoga, JI. 1. Temno3amura u OTOIJICHHE 31aHuii © yaeObnoe mocobue / JI. 1. Ko-
porkoBa, I'. A. [laBmoBa ; MI'TY. - Marauroropck, 2012. - 125 c¢. : wun., tabm. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=544.pdf&show=dcatalogues/1/10956
18/544.pdf&view=true (nata obpammenus: 14.05.2020). - MakpooObeKT. - TeKCT : 3MEKTPOHHBIH.
- ImeeTcs neyaTHBIN aHAJIOT.

0) /lonoJiHUTeIbHAA JIUTEpaTypa

1. HoBocenosa, 10. H. OcHoBbl Teopun HanexHoctu cuctem TI'CB, BogocHaOxeHUs U
BOJI00TBeieHUs | ydeOHoe mocobue / FO. H. HoBocenora ; MI'TY, kad. TT'BuBB. - MaruauTo-
TOPCK, 20009. - a7 C. : WL, TalJI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=246.pdf&show=dcatalogues/1/10601
92/246.pdf&view=true (mara obpamenus: 14.05.2020). - MakpooObeKT. - TEKCT : 3JEKTPOHHBIIA.
- meercs neyaTHbIN aHAJIOT.

2. Moprysos, K. I1. I'nxpasnuka : yueOnuk / K. I1. MoprynoB. — Cankr-IlerepOypr :
Jlanb, 2014, — 288 ¢. — ISBN 978-5-8114-1735-3. — Tekcr : anmexTpoHHbii // Jlanb : 37ek-
TpoHHO-OuOmnoreunas cucrema. — URL: https://e.lanbook.com/book/51930 (mata obpamieHus:
14.09.2020). — Pexxum pocTyna: JJisi aBTOPH3. OJIb30BaTElCH.

3. 3enukoB, B. B. CripaBouHuK MH)XEeHEpa M0 OTOIJICHHUIO, BEHTUJISIIMA U KOHIUIIUOHH-
poBaHHIO : yueOHO-mpakTH4yeckoe nocooue / B. B. 3enukoB. - MockBa : Undpa-Umxenepus,
2011. - 624 c. - ISBN 978-5-9729-0037-4. - Tekcr : onektponnbld. - URL:
https://znanium.com/catalog/product/520726 (mata obparenus: 11.09.2020). — Pexxum nocryma:
IO MOATHCKE.

4. lllunses, M. U. OTtomuienne, BEHTUISALMSA U KOHAUIIMOHUPOBaHKE BO3ayxa. [Ipumepnl
pacuera cucreM: yuebHOoe mocobue mis By3o / M. U. Illunses, E. M. Xpomoga, FO. H. Topo-
nieHko; moxa pemakmuern M. U. lllunsesa. - 2-e mu3a., ucnp. u jom. - MockBa: M3marenscTBo
FOpaiit, 2020. - 250c. - (Beiciee oOpa3oBanue). - ISBN 978-5-534-09295-0. — Texkcr : amek-

tpounbii // DBC IOpaiit [caiit]. — URL: https://urait.ru/bcode/455773 (nara obOpamieHus:
11 NA 2020\

B) MeToanueckune yKazaHusi

1. T'onsk, C. A. BomocHaOxeHue U BOJAOOTBEIEHUE C OCHOBAMU THAPABIUKH | yueOHO-
meroaundeckoe nmocodue / C. A. Tomsik, M. C. Yisikos, B. C. IloakopeitoBa ; MI'TY. - Marauto-
ropck : MI'TVY, 2015. - 1 snektpon. ont. auck (CD-ROM). - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1527.pdf&show=dcatalogues/1/1124
241/1527.pdf&view=true (mara obpamienus: 14.05.2020). - MakpooObekT. - TekcT : 3JIeKTPOH-
HBIA. - CBefeHus nocTynHbl Takke Ha CD-ROM.

2. HoBocenosa, 0. H. TeruiocHaOxeHue M BEHTHIALNUSA | Y9€OHO-METOINISCKOE MOCO-
oue / 0. H. HoBocenoga, I'. H. Tpyounpsiaa ; MI'TY. - Marauroropck : MI'TVY, 2015. - 1 snek-
tpon. onr. guck (CD-ROM). - 3arm. ¢ Turym.  okpada. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1434.pdf&show=dcatalogues/1/1123
954/1434.pdf&view=true (mara oopamenus: 11.09.2020). - MakpooObeKT. - TeKCT : 3IeKTPOH-
HBIA. - CBefeHus 1ocTynHbI Takke Ha CD-ROM.

r) [Iporpammuoe obecnieuenue u MHTEepHeT-pecypebl

[IporpamMmmMHoe obecrieueHue

Haumenosanue 110 No norosopa Cpox neiCTBUS TUTICH3UHI
MS Windows 7 J1-1227 ot 08.10.2018 11.10.2021

H-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Nel35 ot 17.09.2007 6eccpouHo

32



https://magtu.informsystema.ru/uploader/fileUpload?name=3725.pdf&show=dcatalogues/1/1527714/3725.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3725.pdf&show=dcatalogues/1/1527714/3725.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=544.pdf&show=dcatalogues/1/1095618/544.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=544.pdf&show=dcatalogues/1/1095618/544.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=246.pdf&show=dcatalogues/1/1060192/246.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=246.pdf&show=dcatalogues/1/1060192/246.pdf&view=true
https://e.lanbook.com/book/51930
https://znanium.com/catalog/product/520726
https://urait.ru/bcode/455773
https://magtu.informsystema.ru/uploader/fileUpload?name=1527.pdf&show=dcatalogues/1/1124241/1527.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1527.pdf&show=dcatalogues/1/1124241/1527.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1434.pdf&show=dcatalogues/1/1123954/1434.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1434.pdf&show=dcatalogues/1/1123954/1434.pdf&view=true

FAR Manager

agemoe [10

cBOOOIHO pacmpocTpa-
g pactipoctp OeccpouHo

7Zip

CB000OIHO pacnpocTpaHsieMoe

0eccpovHO

HpO(l)eCCI/IOHaJILHbIe 0a3bl JaAaHHbIX U I/IH(l)OpMaIII/IOHHLIe CIIPaBOYHBLIC CUCTEMBI

HasBanwue kypca

CcrUIKa

DneKkTpoHHas 0a3a nmepuoauveckux u3ganuil East
View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

(PUHII)

HauuonaneHast uHGOpMalMOHHO-aHAIUTHYECKAs
cucreMa — Poccuiickuil MHIEKC HAy4HOIO LHIUTHPOBAHUS

URL:
https://elibrary.ru/project_risc.asp

Scholar)

[TouckoBas cucrema Akamemus Google (Google

URL:
https://scholar.google.ru/

Nudopmanmonnas cucrema - EnuHoe OKHO J0-
CcTya K HH(QOpMalOHHEIM pecypcam

URL:
http://window.edu.ru/

9 MaTepuajibHO-TEXHUYECKOE o0ecnedyeHne JUCIUIIIHUHBI

MaTepI/IaJII)HO-TGXHI/IquKOC o0OecrieucHue JUCHHUIIIMHBI BKIIIOYACT:

Tun u Ha3BaHUE ayJUTOPUH

OcHallieHue ayJuToOpuu

JIeK1IMOHHBIE AyaAuTOpUn

MynbTUMEIMIHBIC CPEACTBA XPAHEHUS, TIepeaadn U
peAcTaBICHUS HHGOPMAIMU (MHTEpaKTUBHAS JOCKA B
KOMILIEKTE C IIPOSKTOPOM M KOMITBIOTEPOM).
JIeMOHCTpallMOHHBIC CTEH/IBI, IJIAKAThI, HATJISAHBIE TIOCO-
ous.

TToMemmenust g1 caMOCTOSITEIILHOU
paboThI

[epconanbHbie KOMIBIOTEPHI ¢ TakeToM MS Office,
BBIX0JIOM B MIHTEpHET U C JJOCTYNOM B 3JIEKTPOHHYIO MH-
(hopmMaImoHHO-00pa30BaTEIbHYIO CpEy YHUBEPCUTETA.

Aynuropun 1y MpaKTHYECKHX 3a-
HATHUN, TPYNITOBBIX HHINBHUYyallb-
HBIX KOHCYJIbTAL[UH, TEKYILETO
KOHTpPOJISL ¥ POMEKYTOYHON aTTe-
CTaluu

JleMOHCTpallMOHHBIE CTEH/IbI, MJIaKaThl, HATJISIHbIE TIOCO-
ous

[TomereHus A1 XpaHEHUS U TIPO-
(buIaKTHYEeCKOro 00CTyKUBAHUS
y4eOHOro 000pyI0BaHMS

[lxadbber w  crewmaxu I8 XpaHeHHs  y4uyeOHO-
METOJIMYECKON JOKyMEHTAIMH, Y4eOHOTO 000pYIOBaHUS
1 yueOHO-HArJIsHBIX TOCOOUIA;

WHCTPYMEHTHI W 000pYyJ0OBaHHE i1 00CTYKUBAHUS
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