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1. INIAHUPYEMBIE PE3VJIBTATBI OBYUEHUA 1O JJUCLHHUILTHHE

 DOPMHPYEMBIE KOMIICTEHLI

No | Koa komnerenumn_|

Kovmnerenuns

Tpeboranns ﬁﬂ}:mm'mm oOYYCHHY

[podecenonanktbie .
[1K-1 IHAHMCM wopsatuenoll | B pesyaeTare  OCHOCHMA  JIHCIOELTIEHEI
Gavut L ObAICTH | oGyyaioutiics A0IKCH

HHKCHEPHBIX  paRlCKp,
MPHHLHNOE
MPOCKTHPOBANNE  3anHni,
COOPVHEHHI,  MIREHEPHLIY
cHeTeM o obopyaoRaHmns,
ILIANMPORKNR 0 3acTpolike
HOCEHEHHIY MecT

3nars: HOPMATHBHO-TEXHUYCCKHE JTIOKVMCHTRI B
00aCTH NPOCKTHPOBAHHA HHIKCHCPHBIX CCTEH 1
CHCTEM

Vatern: onpeieists HOPMATHRHO-TEXHHUECKHE
TpeDoOBaHHA K [POCKTHPYEMBIM  HIGKEHEPHBIM
CETAM H CHCTEMaM

Baaters: maseikaMn padorsl © HOPMITHBRIO-
npasosoit Ga3oil B O6AACTH NPOCKTHPOBAINA
HIHKCHCPHBIX CCTCH 1 CHCTEM




2. MECTO JIMCHMILIHHBLI B CTPYKTYPE OBPA3OBATEIBHOH
IMPOIrPAMMBI

CO.H,EPH’ZEHHE JAHCHHIUIHHB! OCHOBLIBACTCA H ABJACTCH JIOI'HYCCKHM NPOAITARCHHEM
CASAYIOUINX JHCUHTUIHH

Ne Haumenosatne JHCuMILIMEL! (MO1Y11)
Matemartika

bd | =

huauka

XHMHA
Mirkenepras rpadura. CrposTe/ibHOe depaeHne

L | L | L3

I"eoneinn

C-DJIE]J}KEHHE JHCHHINIHHEL  CIHYAHT OCHOBOH  JuU1A H3YHCHHA  ClICIVIOUIHX
JAHCHBITIHHL

Ne HasmeHosanue JHCUNIUIHEEL (MOY18)
I __ OcHOBEI APXHTCKTYPH 1 CTPOUTEALHBIX KOHCTPYKUMA.
2 Boaocralbmenne, BOA0OTBCACHAE, TCIUIONA30CHA0KECHHE I BEHTHANIIIHA
3. OFBEM JHCHHILTHHBI
OGias TPYA0EMKOCT JIHCLMIUIAILI COCTaBaseT 2 3a4. eMHuLL, 72 4acos.
Bua yueGuoii paGorn Beero | Cemectp

YACOB Ne |

Ofinas TpYA0eMEOCTs JAHCIHILTHHEL, Yac 72 72

Konraxiuasn pabora (avanropiusie sansarus), B 4 34

T B R
JIEKIMH 17 17
nabopaTopHbie - -

_ IPAKTHYCCKHE 17 17

Camocromieasnan pabora Crycuios, & Tom 38 iR

ML

Kypcosoii npoext < - i
Kypconan paborta - - B

PacueTHo-rpaHIecKoe 3aaHns - -

M BMIVAILHOE JOMALITHEE JUIBHHE 9 9

Jpyveue auobl canocmosmensiion padomat 29
(hopma HPOMEKYTOMHAN ATTECTAIIMA 3auer 3aver
(Faner, dKIamen)




4. COAEPAAHHUE JIMCUMILINHBI

4.1 Hanmenosanme Tem, X coaepaanne i odnem

Kype 1 Cemecrp 4

Ne
nn

Hanmenosanue pasaena
(Kparkoe cofepmanne)

Hugenepible TEXHOUOHH APEBHMX unsnansaimi, Cneremst

lekumu

b |

IpakTHieckme

WHHATHA

Jaboparopue 3

AHATHA

CavocTonTeib iR

O6beMm Ha TeMarnaeckiui
pasjien no Bu@m yaeGHoil
HAFPYIKH, Yac

pabora

JocHabmenu

H.

| Herounukn sonocnabmkenns. Meropus sojonposo/ia.
Bonowbopuwe coopyaenns.  [loaroronks  npupoinsix
801, HpprrannoHnas cHeTemMa KaHama, I0THHLL, ZaM0nl.

| Ocymenne Goaor, opowenne noieil, NpeioxpaHenne or

| HUBOIHCHHH.

2

[ 2 ]

CucreMs BOJAOOTREICHHA

Cern pojoorseneaus. Jlpeaunit Mup, cpeiue Beka,
Bojoorseienne 8 ropojax Pocenn.
ABQTHI SAIPAIHEHIA CTOMHBIX BOJL YCI0EHE BRITYCKA
CTOYHLIX RO,

- MeTosim 0MHCTEH CTOYHBIX 501, OMHCTHEIE COOPYIKCHUS.

b4

ba

(28

tad

HIIHEEII‘.EI]HI:IE CHCTEMBI ODCCITEICHIA MHEKEPORTHMITL

[Hapasmerpal MukpokauMara, TpeboBaHHA K MEKPOKAHMATY
WHABIX, OOIECTRCHHBIX B HNpOH3IBOACTECHHLIN
nosemennit. Tennooraaua vepes orpasialonme
KOHCTPVEUMH. TennorexHuieckie XapaKTepucTHKHn
CIPONTEILHLIX MATEPHANIOR U KOHCTPYEURA, Tpebosanus K
Tenmopoil sammTe snanni. Tennorofi Ganaune noMeren i,

b4

b

L

Oronaesawne

Tpebopanna K cucremanm oronsienna. Knacenpuranns
ciereM oronnennt. CHETEMB BOAAHOTO OTOILICHHA.
Harpesareanusie npuOOPLE CHCTEM OTOILICHHA,
Konerpynposanne CHCTEM OTOIICHHA,

Bewmmasims n EOHIHIHOHHPOBAHHC BOYTY X

Lin

Tpebosanus K cucremas sentitimn. Knacendukanns
cueTem serTHasiny. Boyyxoobven B noMemennax.
Opramisanns sosayxoodbmena. Konerpynposanne cucrem
CCTECTBCHHON H MEXAHHMCCKON BCHTHAAIHH.
OGopytosanne obpaborkn sosayxa. bopeba ¢ mysmom u
BUOPALIMAMY,

Tennocnatenne. TemorenepupyIoniHe YCTAHOBKI.

| Hasnauenne n kuacenduratng cetes TeniocHabmenns,
Tennonnte narpyskn. BolisgHble TENnoBbe ceTi.

It

[ ]

L [

?|

| Merounngn renna. Obume cBe/IeHns 0 TOMIHBAX.
Iasocuabikenue

Hassasmenme w iiaccl(pUKaMA CHCTEM TENIOCHADKCHHS.
["azopacupeieinTenbbe ceTH.




BCEI'O

17 | 17 ‘ 29
4.2, Copepxanue npakTHICCKNX (CEMHHAPCKHX) AN THH
Ne Haumenosanue Tema npakimqeckoro (CeMHHAPCKOI 1) K-po K-go
wn | pasnaena IHCIHNANHBL HAHATHS HACOR HACOR
CPC
- cemectp Ne 4
] Bonocnabwenne Pacsier BBOAHON AHHMI BOTOCHADKCHIH, 2 2
2 Bopoorseiaenue Pacuer ABOPOBOIT KaHLIMALHN 2 2
3 Mugporimmar TpefoBanns K MHKPOKIHMATY HHIILIX W 2 5
nometennit. Tennopas OOLICCTRCHHBIX 3/1aHH#
TALINTA 3AHHA
4 Crronnenne Cucremu oronaenns. [oadop 3 5
OTONHTENBHEIX PHOOPOB )
5 , Bewrunsums 1 Oprasusanma Bo3yXoodMena. 3 5
| KOHAHITHOHHPOBAHE OnpenencHne Bo3IyX000MeEH0n,
. BOBILYXA _ -
6 Tennocnabmenne. Hipmamayansusdil renaonodd nynst 2 5
Tenaorenepupyonme
VCTAHOBKH
7 I"mociaGmenme Pacuer nOTPebHOCTH B IPHPOIHOM Ta3e, 3 5
[Toadop npubopon yueTa
BCEIO: 17 39

4.3. Conepxanue 1abopaTopHbLIX 3AHATHIE

He npeaycemorpetsl




5. @OHJ1 OUEHOYHBIX CPEACTB /LIS MPOBEJAEHUWUS TEKYIETO
KOHTPOJISI YCITIEBAEMOCTH, MPOMEXYTOYHOH ATTECTAIHH
MO HTOTAM OCBOEHHMSI JIMCHMILIHHBI

5.1. llepeuens KOHTPOABLHBIX BONPOCOEB (THITOBBLIX 304 1i1)

| Ne Haumenopanue Cosleps#kanie ONPOCOs (THIHOBLIX Saiannii)
N | pasacis JTHCHHITHHL
| 1 | I, Heropus sogonposoia. Hppuranmonnsie cuoremi.
2. Knaceudmganua cucrem BojocHabReHns.
3. Hasuavenue 0CHOBHBLIX cOOpymensil (ANeMeHTon), BXOINIIHY §
CXEMY TOPOJICKOIo BOIONPOBOJIIL.
4. Or kakux ocHOBHAIX (PAKTOPOR 3ABHCHT BWOOP BOAOA0OPHOTO
s COOPYHCHHAR.
Bojaocnabaenne e ~
5. Koraa npuMeHSIOT B0A03a0OPLl  PYCAOBOTO  THUE W €ro
OCHOBHBIE MEMEHTEL
6. Koraa npusensior soaosabopel Oeperosoro Tthia uoero
| OCHORHKIC HEMEHTHI. |
7. KakoBo HA3HAYCHHE 30H CAHMTAPHON OXPaHBl [OIIEMHEX |
i HCTOYMHNKOB Hﬂ,‘lUﬂHﬂﬁ}KEH Hi W JG.!H HX l.'!_]'}_ll.llll-l'i:n'l-l.!‘.[_ .
2 1. Hasmadenne KaHamsalun ropoa. '
2. Kakosa ocHOBHAN KABCCH(PUKAIMA CTOMHEIN BOIL IOPOJLA,
3. Cocrasbre ODUIYHY NPHHIHOHATLHYIO CXEMY KaHatiialms u
HIBORHTE OCHORHKIE ATEMEHTHI
4. Kague Bel 3HaETE CHCTEMB! KAHATHIALMH TOPOJIOR.
E 5.  Onpepencane MHHUMATLHON rayOuHE LOMEHNA
Boaoorsenenne -
KaHLTHIAUMOHHLIX TPYO.
6. OcoBeHHOCTH JIBIKERHS CTOMHLIX BOI B KaHATHIAIHOHNON |
CeTiL.
7. Kak onpeseasior pacuetTHbill CCKYHAHLIA PAcXol CToUHBIX Bod. |
8. JlonyctuMmele CKOpPOCTH JIBHMKEHHE BOIABL, HANOAHCHHS W
VEJIOHB! B KAHATHIAMHOHHOR CeTH. |
3 I, Mugpoiausar noMeineHng.
2. Hukenepnoc obopyaoBagne s oDeCHeueHs MUKPOKIHMAaTa.
o 3. Buaw nporeccos TenioobMeHa M renionepe i,
M:»ufpuhuj.\mn ” 4. Temaorexumyeckue pacdersl  npH BRIOOPE  KOHMCTPYKLUMI
:::'H'[?i:mn B HEPY/KHLIX OTPUKIACHHIT 3AaHHH.
| i 5. Hopuuposanue TeILIO3AMMTHEX CBOACTE OrpamICHHiL.
| 6. Pacder Tennonoreps Hepet OrpERKInonHe KOHCTPY KILHIL.
7. JlononauuTenbHbie TEILIOHOTEPH HoMeneHui
Bl 1. OOmme cpenenns, KAIacCHPHKALIA CHCTEM OTOIICHUA.
2. TpeBoBanug K CHCTEMAM OTOIICHIY.
: 3 CHeTeMBl HEHTPAIBHOTO BOAHOIO OTOIICHHE. KOHCTPYRUNR,
Uranienie OCHOBHBIC CXCMBI H 0DIACTH NPHMEHEHIA.
4. KoucrpyMponagne cHcTeM OTOIICHUA.
5.  HarpesareibsHbie npuOOphl CHCTEM OTOINICHHA,
5 1. llpunmunel  senmHIANHE  3nanuii. [ uruesnyeckne  ocHOBL
BEH TR,

Bewruwasims n
KOHHIHOHHPOBAHKE
BOBIVXA

2. Cpofictea  maakHoro  sozayxa.  Hopumuposanuce  Kadsecrsa
BOBIYIIHOH Cpe/ibl.

3. Boagyxoolmen B HOMEMICHMAX, HOPMBL BOVIYXOOOMeHU 1
Cnocotbl ero OprannIaig.

4,  Ecrecreennas BOHTHIAINA AHALIX 320,

5. CXeMBbl  CHCTEM, OCHOBHBIC KOHCTPYKTMBHLIC  MICMEHTLL, |




OCHOBB! AIPOAHHAMHYECKOIO PACYETE KaHAIOR CHCTEM CCTCCTRCHIOI |
BEITHAHON BEH THASLIHH.

6.  CHCTeMBl MEXAHHMECKOR BEHTHWIALMH: YCTPOACTBO, pacwer.
OCHOBHKE KOHCTPYKTHBHKIC AICMEHTLI.

7. Konamiuonnposanue Bo3ayxa. MecTinie 1080 MHEN.

8.  Beurnastopst. Kanopudeps: u nnieysonnmeny,

9. CHcTeMBl BOZAYIIHOIO OTOIUICHHA.

10.  bopsba ¢ mymom n subpannsMu.

6 1. lenrpannsopaiioe 1emaocHabKReHHE.
2. Onpejesienne TennonoTeps W TEUIOATPAT HA  OTOIICHHE
Terocnabkenne. JAHKA 10 YEPYITHEHHBIM HIMCPHTCILAM.

Tennonsie ceri. Cnocobl NPOKILIEN TENI0BBLIX ceTeli
I"npasaigeckii pacteT TENI0BLIX CeTER.
LlenTpansiinie # MECTHRLIC TEIAORBIE NYHKTSL.
Herounnkn Tenna, Obmme coeaeHns o Tonmpax,

Tennorenepupyiomme
VCTIHOBKN

Haznavenne u kaaccmpukaing cnerem rasocHadKenns.
Onpenenenne noTpedHOCTH B rase.

Koserpyuposanne rasopacipeaeinTeabibx cereil.
Perynuposanne fanienns rasa,

Yuer norpebaenns rasi.

TasopacnupenenTebHme CCTH.

| I"azocnadmenne

w

R

5.2. llepetent Tem KYpPCoBLIX NPOEKTOB, KYPCOBLIX pador,
HX KPATKOE colepkanne u ohnem.

He npenycmotpenni

5.3. llepevuens MHAHBHAYANLHBLIX JTOMATITNHX 3120 M,
pacueTHO-T paHICCKHX 1a1anuil.

MJ13 Ne | «Pacuer cHcTeM BOJAOCHAGWEHHS M KAHAIHM3AUMH AWIOIO J10Man,
Brinoanenne W13 srirouaer 8 cebs pacuer BogonorpediaeHus H 00bEMOB OTBOIAHMBIX
CTOUMHBIX BOJL, pa3paboTKy cXeM CHCTEM BOAOCHADKEHHA M KaHAIH3ALNHN J1aHHs,,

HJI3 Ne 2 «OromiieHne W BeHTWISAUHS Kuioro jgomay. Beinonunenwe HMJ13
NPeJAYCMATPHBACT  BLIMOJHEHHE  TEINOTEXHMHMECKOIO  pacdera  OrpanciaioniMx
KOHCTPYKIIMI, OMNpeaeJeHHs  TEIIonoTepb 3j1aHuf, BLIDOP CHCTEMbI OTOMUICHHS,
TEIIOBOI pacueT OTOMUTENLHLIX MPHOOPOB, BLIMTOJAHEHNE CXeMbl CHCTEMBL OTOIICHMA,.

5.4. llepevens kouTpoabubIX pabor,

He npenyemorpenns



6. OCHOBHAS H JONMOJTHUTEJIBHASA JIMTEPATYPA

6.1. Tlepeuent OCHOBHOMN JIMTEPATY Phi

1.  BopocuabGwenune #©  sojoorsefenue. TennorazocHabmeHne M BEHTHIALMS:
yvuebroe nocobue / b.. Tloanopunos, C.B. Craposepos, A.IO. Meokrucros. —
bexaropou: M3n-so BI'TY, 2013, - 256 c.

2. Boaoorseidenue n pojocHadbkenne ;| ywed. nocodue jaus daxkanaspon [ E. H.
benokounes, T. E. Ilonosa, I'. H. Iypac. — 2-¢ u3a. — Pocros #//l : Dennke, 2012.
~379 c.

3. Boaochabxkenue u pojsoorsesenue @ yued. s daxkanaspos / M. M. [lasnunosa, B.
H. baxenos, W. I'. I'yduii. — 4-e u3a., nepepad. u non. — M. : [0paiit, 2012. - 472 c.

4. Tennocuadmenne u senTnanums, Kypcosoe u JAHNIOMHOE IPOSKTUPOBAHNE
yueb. nocobue / b. M. Xpycranes, 10, . Kysunnos, B. M. Konko ; pea. b. M.
Xpyeranes. - 2-e w3, ucnp. 1 aon. - M. : ACB, 2005. - 575 c.

5. Tennorazocnabxkenne u Benwsms: yqeObuuk / pen. O. H. bpioxanos. - M.
Msnarensekuit uentp "Axanemun”, 2011, - 400 c.

6. PazpaboTka npoekta cHCTEM BOJOCHAOKEHHA M BOJOOTBEACHHA MXKWIOIO JOMa:
METOL YKa3. K BellToJIHEHHIO Kypcosoit pabotsl. / coct.: A. 10, ®eokrucros, C. B.
Craposepos. - bearopon: BI'TY um. B. I'. llyxogsa, 2010. - 90 ¢.

7. Pacuer cuctem OTOIIEHHS H BEHTHIALHHA KHAIOTO JIOMA: METOINHYECKHE YKa3aHHA
K BEIIOJHEHHIO pacyeTHo-rpadmueckoro saganus / coct. AlO. ®eoktucton. Ab.
["onsuos, C.B. Craposepos. - bearopon : M3a-so BI'TY, 2012. - 111 ¢.

6.2, lepevens 10N0IHHTEILHON JIHTEPATY Ph

|. CHulT 2-04-01-85* Buyrpennuii BoAonpoBojl U Kanaaw3auua 3nanui, — M. V]I
LI, 1996. - 85 c.

2. CHulT 2.04.02-84* BoaocHabxenue. HapyxkHbie ceTH B coopyxkennsa. — M.: M3a-so
cranjlapros, 1996. - 131 c.

3. CHull 2.04.03-85 Kananusauwna. Hapysubie cetw u coopywenus. — M. LIHMTII
["occrpoa CCCP, 1985. - 72 ¢.

4. CIT141-101-95 IlpoexTipoBanHe TEIOBLIX IYHKTOB,

5.NOCT 21.205-93 YcnosHsie 0003HAYEHHS  WIEMEHTOB CAHHTAPHO-TEXHHYECKMX
CHCTEM.

6. FOCT 21.206-93 Venopuble oboiHavyeHus Tpydonposoaos.

7. TOCT 21.601-79 Bononposon u kanaiausaitns. Paboune ueprexu.

8. dyknuwix A.A. Tabauubl 418 MHAPABIANYECKOIO pacyeTa KaHaIM3alHOHHLIX CeTel M
moxepos o Gopmyne akaja. H.H. [asnosckoro / AA. Jlykunsix, LA, Jlykunsix. -
Man. 4-e, non. — M,; Crpoituzaar, 1974. — 156 c.

9. lllepenes P.A. Tabnuubsl IR rHAPABIMYECKOr0 pacHeTa CTAIbHBIX, “MYTYHBIX,
acOeCTOUEMEHTHBIX, TIACTMACCOBLIX M CTEK/MHHBIX BOjOHpoBoAHBIX TpyD / DA,
Illesenes. — U3a. 5-e, non. — M.: Crpoiinanar, 1973. - 112 c.

10.  CHul141-01-2003 Oronnexne, BEHTHAAUNA 1 KOHIHIIHOHHPOBAHHE

11, CHull31-01-2003 3xanus KHIbIE MHOTOKBAPTHPHBIE

12.  T'OCT 30494-96 3nauus xunsie n obumecrsennsie. [lapaMerpsl MUKpOKIMMATA B
MOMEIeHHAX



13, CanlluH 2.1.2.1002-00 CanuTapHo-3nuaemMuonoruieckie TpeboBanmi K #HibiM
VIAHHAM H TOMEUICHHAM

14, CHull23-02-2003 Tennosas 3aminTa 31aHHil

15, CI123-101-2004 llpoektupoBanue TEIUIOBON 3alMTh! 31aH i,

16. TOCT 21.602-2003. Ilpapuia BeINoNHEeHHS paboOYeH AOKYMEHTALMKY OTOILICHIHS,
BEHTH/IALMH W KOHJIHILHOHHPOBAHHA.

17. TOCT 21.205-93. Ycnosusie 0003HaueHHA 2JIEMEHTOB CAHHTAPHO-TEXHHYECKHX
CHCTEM.

18. T'OCT 21.206-93. Ycnosusie obo3Hauenus TpyoonpoBoios.

19, T'OCT 21.404-85 CIIAC. Asromarusaums TEXHOMOMHMECKHX IIPOLIECCOB.
OBo3HaYeHHA YCI0BHBIE TPHOOPOB 1 CPEACTB ABTOMATHIALIMM B CXeMax,

20, CIT41-101-95 IlpoekTHpoBaHKe TEIUIOBBIX IYHKTOR

21.  CHull 31-01-2003 3aanus Auisie MHOTOKBapTHPHBIE.

22, CHuIl 23-01-99* CrpourensHas KIMMaTOI0HA

6.3. llepeuens nuTEPHET pecypcos

1. b, @ loanopunos, C. B. Craposepos, A. 0. ®eokrucron. Bogocnabuenue

pojoorsenenne. Tennorazocuabmenne H BewtHnsuus © vuebnoe nocodue s
CTYIEHTOB OMHOH M 3a04HOi (opm obyvenns nanpasienus ODaxanaspuara 270800 |
BI'TY M. B. . Ilyxosa2013, 257-¢.

ttps://elib.bstu.ru/Reader/Book/201407241015332 1900000658783

2. A 10. deoxrucros, C. B. Craposepon/ Paspaborka mnpoekta cucrem
BOJOCHAOKCHUA W BOJOOTBE/ICHHA KWION0 JIOMa @ METOAMYECKHEe YKasaHWd K
BBINOIHEHHI0 KypeoB oif pabotsl ans cryideHTtos cnewmansHocteid 270105, 270109,
bI'TY MM. B. I. Ilyxosa2013. 257-c.
https://elib.bstu.ru/Reader/Book/2014040921122870739900004942

3. A 10. ®eoxructos, A. b. Toasuos, C. B. Craposepos/Pacyer cucrem otoluieHus
W BEHTHJIALMH JKH-JIONO J0MA @ METOJHYECKHE YKa3aHH# K BbINOIHEHHIO pacyeTHO-
rpadMHecKoro 3adanuda JUis Hanpasiaenus Oaxkanaspuara 270800 BI'TY wm. B. T
Lllyxosa 2012, 111-¢. https://elib.bstu.ru/Reader/Book/
2014040921122394444000001593

4. Jlamaes b, Cucremsl BojlocHaOKEHHS H BOJOOTBEICHHS 3aHMil | DIIeKTPOHI B
pecype]: yuebnoe nocobue/ Jlamaes b.D., Kupuienko B.M., Hemobos B.A.—
OnextpoH. TekcroBelie aanuble.— CI16.: TMonurexnuka, 2012.— 304 ¢.— Pexnm
nocetyna: http://www.iprbookshop.ru/15910.— 9bC «IPRbooks»,

5. Kopmawosa E.P. Ilpoextuposanne cucreMm BojocHaOKeHHs H BOJOOTHEICHMS
ynanuii [ Dnexrpounsiit pecype]: yuebuoe nocodbue/ Kopmaiwosa E.P.— Dnexrpon.
TeKcToBsie AaHubie— Hbanoso: HBaHOBCKHMH rocy1apeTBEHHBIH  APXHIEKTYPHO-
crpoutenbhbii  yuusepeurer, DBC ACB, 2005.— 142 c¢.— Pexum jocryna
http://www.iprbookshop.ru/17750.— DbC «IPRbooks»,

6. 3eamxos B.B. CrpaBousMk HHKeHepa N0  OTOIUIGHMIO,  BEHTHIALMH M
KOHAMUHOHUpOBaHio [DnexTponnsiii pecypel/ 3enukos B.B.— Diekrpon. Tekcrosbie
nannsie— M.:  Wndpa-Hiwenepus, 2013.— 624 c.— Pexum jpocryna:
http://www.iprbookshop.ru/13551.— 9BC «IPRbooks»



T.MATEPHAJIBHO-TEXHHYECKOE H HH®OPMAIIHOHHOE
OBECIEYMEHHWE

JIeKUHOHHBIE 3AHATHA: aYIHTOpHA, OCHAULICHHAA ﬂpﬁﬁﬂﬂTE!lHﬂHHﬂﬁ TEXHUKOH,
KOMITIEKT WICKTPOHHBLIX ITPE3CHTALLH H.
“]T!EIHTIIHECKHE JAHATHAD AYJAHTOPHA, OCHAICHHAR JIEMOHCTPALHOHHBMKY MaKCTaAMN
AEMEHTOB BHYTPCHHHX HHMKCHEPHBIX CHCTEM H HAPYIKHBIN ceTei,



8.YTBEPAKJAEHHUE PABOYEN NPOI'PAMMbI

Yrsepkaenne paboueil nporpaMmbl 6e3 n3MeHeEHHI
PaGouas nporpamma Ge3 uiMeHeHuil yreepaaena na 20 1_}_’/4’2(1]2’ vueOHLIi roj.
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8.VTBEPKJIEHUE PABOYEMN IMPOIPAMMBI

Visepaienue padodeil nporpaMmel ¢ HIMEHESHHAMH, J10TTOJTHEHHAMH :
PaGouas nporpaMMa ¢ M3MEHEHHMAMH, JONOAHCHHAMH YTBEPAICHA Ha 204207
yueOHbI 1o,
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NMPUJITOKEHHS

Npuaowenne Nel. Meroandeckne ykasauus g oDy4alowerocs no  oCBOeHHIO

JAUCUHIVIHHB! (BRmoyas nepedens yUeDHO-METOAHYCCKOrD ODCCICHCHHA I8 CaMOCTOR TS IbHOH
pabOTL OGYHMOUHXCS 110 JAHCUHILIHHE).

Kypc «Mcropus cTponTensHoil oTpaciny npeiAcTaBiser codoil AMCUMILIHNY 10
BRIOOPY  NpOECCHOHANBHOIO IMKAZ NOAIOTOBKM  CTYJACHTOB [0 HANPaBJACHMIO
«CTponTeNLCTRON,

[lenpio kypea sBAsETCS HIYHEHHE PACMIPOCTPAHEHHBIN CXEM HHKEHEPHBLIX cerei
M CHCTEM, OCHOBHBIX TpeQoBaHWii K cHcTeMaMm, 0DOPYJOBAHHSA, METOJ0B pacuerd i
[MPOEKTHPOBAHHA HHIKCHEPHBIX CETEH H CHCTEM,

Mayuenne AUCHMIUIMHBI Npeanojaraer peleHde psjaa  3ajad, 4ro  jaer
BO3MOMKHOCTh CTY/ICHTAM!

|. n3yyeHHe OCHOBHBIX HanpaBieHHii M TNEPCNEKTHB  PasBHTHA  CHCTEM
TENAOrazocHadKeHHA,  OTOILICHHS, BEHTHIALUMH, KOHINLMOHUPOBAHHS  BOI/LYXA,
BO/I0CHAOKEHHA ¥ BOIOOTBEICHHA COOPYAKCHHN H HACCHCHHBIX MECT H NOPOJIOE;

2. M3YHEHHC WIEMEHTOB 9ITHX CHCTEM, COBPEMEHHOro o0opyloBauus M
OCBOSHME METOJIOB X pacHeTa H POeKTHPOBAHNA]

3. m3yuenne TpedOBAHHI K IKCNIYATALIMH H PEKOHCTPYKLHH HTHUX CHCTEM

JaHATHA NPOBOAATCA B BHAC JCKIMH MW npakThueckux 3auaTHil. Bawwnoe
JHAYCHHE U1 M3VYeHHs Kypea uMeeT caMmocTositenibias pabora CTy/IeHTOB,

MopMbl KOHTPOJIA 3HAHHH CTVIEHTOB NPELNOIaraloT TeKVILHIA W HTOrosbii
KOHTPO/b. Tekyuit KoHTpoab 3HauWi nposojanTcs B (OpMe CHCTEMATHYCCKHX
ornpocos, seinoaHenus M3 u sauera B koHile neproro cemecTpa obyueHus,

Mexonubii aran M3yHeHMs Kypca npeinonaraer ossakomienue ¢ Padouel
npozpaMMol, XapakTepusylomeil rpasdibl Mo coaepxanume yuebnoro marepuana,
KOTOPLIH MOICHKHT OCBOCHHIO,

Mayuenne oT/1enbHLIX TEM KYpca HeoDXOJAMMO OCYIIECTHANTE B COOTBETCTBIM ¢
MOCTAB/CHHBLIMH B HHX [EJAMH, HX 3HAUHMOCTBLIO, OCHOBLIBAACH HA COASPKAHHH M
BONPOCAX, MOCTABICHHLIX B JICKUMH Npenojasatens # M[PUBEJCHHLIX B NJaHax o
jazanuax K aaboparoprbiv paGoTaM, a TAKKE MeTO/IHHECCKUX YRKAZAHUAX LIS CTYIeHTOR
340MHON0 0DYVHEHHA.

B yueOuukax # cHpaBovHBIX NOCODHAX, TPEACTABICHHBIX B  CHHCKE
pPeROMEROVeMoll 1umepamypsl  COICPKRATCA BOIMOKHLIC OTBEThl HA NOCTABICHHLIC
gonpockl. MuctpymeHTaMM ocBoeHMs yueDHOro Marepuana SBIAIOTCH  OCHOBHbIE
mepMitibl U NoHAMUR, COCTABIAIONIME KaTeropHanbHblii annapar aucumiimnst Hx
OCMBIC/ICHME, JAIIOMMHAHNE W NPAKTHYECKOE HUCTIONL30BAHNE SBASIOTCS 0043aTe/ILHLIM
VC/IOBHEM OBIAJICHHA KYPCOM.

Jlia Gojee rayBoKoro m3ydeHus npodiem Kypea npH HoAroToBKe KOHTPOIALHLIX
paboT HeoOXOAMMO O3HAKOMHTBCH € NYOAHKAUHAMH B NEPHOIAMYECKHX H3/1aiuax.
[Monck 1 noabop TakKKX H3AAHWIA, CTaTeil, MAaTEepHalOB U MOHOTpadHiil OCyLIeCTRIACTCH
na ociose onbanorpadMUecKuX YKasanuil U IpPeAMETHLIX KaTaloros,

Mayuenune KamaA0H TeMbl CHEAYET 3aBEPLIATh BBINOJHEHHEM NPAKTHYECKHX
3a/1aHuil, OTBETAMM H@ BONPOCH], COAEPKALIMXCH B METOJMYECKHX 1TOCODHAX 110 KVpCY.
Jlis ofecneyenus CHCTEMATHHMECKON0 KOHTPOJA Hal MPOLECCOM YCBOSHHA TeM Kypca
CACAYET NOALIOBATLCH MMEPEHHEM KOHTPOABHLIX BOINPOCOB UIA MPOBEPKA 3HAHWUN NO



JHCUHMILTHHE, CO/JCP/AAILMXCA B MjaHax n 3ajaumax K jgaboparophbiM pabortam M
METOJMYMECKHM VEKAZAHHAX JUT8 CTY/ICHTOB 3a04HOIN0 OT/ASJICHUA, Eenn NpH OTBCTaxX Ha
chOpMYIHPOBAHHLIE B [EPEYHE BOHPOCH! BOZHHKHYT 3aTPYAHEHHA, HEOOXO0AMMO
OMCPEAHOI Pa3 BEPHYTLCH K M3YHEHHIO COOTBETCTBYIOWICH TeMbl, nHb0 odpaTtHThes 3a
KOHCVABTAILIHEH K Npenojasarento.

Yenemsoe OCBOCHHC Kypca JHCLMHITITHHBI BOAMOMHO JIHIUL [pH
cHcTemaTHdeckoil  pabore, TpeOyiotiell rnybokoro OCMbICHEHHS M NOBTOPEHHS
MPOIJACHHOIO MaTtepuana, nostoMy HeoOX0AMMO JelaTh COOTBETCTBYIOWHE 3allHCH 110
Ka#JI0N TeME.

Pasnen 1. Bojocnabaxenne

B pasmene paccmatpuBaiotcs TpeboBaHHMS K KAuecTBY TMHTLEBOH  BOJIbI,
NOBEPXHOCTHBIE W MO3EMHBIE HCTOMHHKH BOOCHADKEeHMA, oprain3aling 3abopa Bo/bl,
CXEMBI NMOATOTOBKH BO/ILI, OCHOBHBIC WIEMCHThI M THIOBLIE CXEMLI BOJOCHADKEHHY
cennredHbIX  TEPPUTOPHIl, caHHTapHO-TEXHHYECKOEe ODOpYAOBAHHEC  3aHuil ¢
coopyvaennii. Haywaerca meronmka pacyera oObeMOB BOJAONOTPESICHHS TPYINOI
notpedurened, ruipaBIMYecKril pacueT ceTH BojocHabKeH s,

Tepmunbl B NOHATHN: TUTBEBAR BOJIA, KAYECTBO BOJIbI, BO103a00p, canuTapHo-
3alMTHANA 30HA, CAHHTapHO-TexHH4Yeckoe odopyaoBaHne, HOpMa BOAONOTPeOIeHIA.

Paznen 2, Boaovoreenenue

B pajgjic/ic pacCMaTpHBAOTCA  NYTH l}ﬁpﬂ.’iﬂ BaHHA CTOYMHBIXN  BOJ, WX
H.'IH{:CIHIIHHEIHHH, OCHOBHBIC CXEMBl KaHAIHM3AUMOHHBIX CeTeH, cnocodbl OMHCTEM
CTOMHBIX B0 W OCHOBHOC Dﬁﬂ]}}'ﬂﬂﬂaﬁﬁﬂ OMMCTHBIX CTaHIIMH, TPL"GDHEHHH K OYHCTEE
CTOYHLIX BOI MEpEll CﬁpﬂCﬂM B BOHOEMbI, H3YHAIOTCH METOAbl ONPEACICHHA 00BEMOB
CTOYHEIX BOJ OT Pas/iHYHLIX HCTOYHHKOS, I'Hj],paﬂ.'-ll‘l‘-i{:UHHﬁ pacHer H TpacCHpoBRa
KAHAIM3AUHOHHBIX CETeH.

TEPHI‘IIIH H HNONHTHH. CTOKH, ObITOBBIE CTOKH, NPOMBIIACHHLIE CTOKH,
I"}l.'IPﬂHHIFIECI{Hﬁ YRIOH, CTCICHb OYHCTKH, Cﬁpﬂﬂ CTOKOR,

Paszaen 3. Canurapno-rexnnueckoe o0opyoBanne sianui

B pazaene pacemaTpHBaloTes cnocoObl KOHCTPYHPOBAHHUA BHYTPEHHUX CAHHTAPHO-
TeXHHYECKHX CHCTEM, pasMelieHus BoopazbopHOil apMaTyphl M CaHTEXHHYCCKMX
npubopos. PaccMaTpHBAIOTCH BOTIPOCH! pacHdera BOAOHOTpebIeHHs U BOAOOTBE/ICHIS
31aHuil, THAPABIHYECKOI0 PpacyeTa CHCTEM BOJIOCHAOMKEHMS M BOJOOTBCICHHS,
noadopa 00OpYAOBAHHA YHETA M TOIYHEHHA ropsyeil BO/ibl.

Tepmubl H MOHATHH: CUCTEMbLI XOJOAHOIO, FOPAYEro BoAOCHAOKEHHA 3IaHN,
CHCTEMB! BOJOOTBE/ICHUA 3/1aHKil, BOAONPOBOAHAR ApMATYpa, CaHUTAPHO-TEXHHYCCKHE
npubopkI.

Paznea 4. Mukporaumar, Tensosas 3amura 31anmi

3anaueii pasnena ssnsercs niydenune tpebosannit CHull 23-02-2003 «Tennosas
3amMTa  30aHdiy, METO/108 pacuera  CONPOTHRICHHE Terionepenae,



TCILIOYCTOHYHBOCTH  31aHMil,  BO3AYXONPOHHLACMOCTH M MapONPOHHLIAEMOCTH,
FEIONOTeps  OrPAkKAAIONIMX  KOHCTPYKUMH, CpencTs #u  cnocodoB  MOBBILIEHNS
aHepretHdeckoil MpHeKTHBHOCTH 3AaHHit H COOPYKEHHI.

Tepmunbl u  nousTHR:  TeNJoBas  3allMTa  3UAHMA,  TPAIYCO-CYTKH
OTONHTENLHOTO [epuoja, sHepreTHieckas PPeKTHBHOCTL 31aHuil, CONPOTHBICHUE
Tersionepenade.  TCIUIONOTEPH,  TEILIOYCTONYMBOCTB,  BOLYXOINPOHHLAEMOCTS,
NapoNpOHHLLEEAEMOCTh, IHEPTETHHCCKHUH Nacnopr.

Pasnen 5. Oromienne

B pasjiene shgensiercs ponbk, paccMaTpHBalores TpeboBaHMA K OTOMICHUIO
3aHMI M COOpPYAKCHHIH, pAcCMATPUBAIOTCH  OCHOBHBLIC  Crioco0bl  OTONAEHMHS,
PHMCHACMbBIC CHCTEMbl OTOIUICHHA, MX KIacCH(pMKALNA, 00MaCTH NPHMEHEHHSA, THITBI
OTONMHTETLHBIX TPHOOPOB, X KaaccHDUKAUH, 0DNaCTH NPUMEHEHHA, TENIOBOI pacHer
OTONUTENLHBIX NPUOOPOB, I'MIPABIHYECKHI pacueT ¥ rHpaBIndeckoe peryinposatne
CHCTEM OTOMICHHA, TCTIOCHADKCHHE CHCTEM OTOTUICHHSA, HHAMBHIYAIbHLIE TCIUIOBLIC
NYHKTBL, Y4eT notpebaseMoi Tena0Tbl.

TepMuubl B NOHSTHA: TEIIOBOR KOM(OPT, OTOIUIEHHUE, OTONNTEALHLIH pHiop,
BHJIbI  OTONWTENBHBIX MpHOOPOB, THAPABIHYECKOE Pery/lHpoBaHHe TeII00T1aun
OTOTIHTEILHBIX TIPHOOPOB, T71aBHOE UMPKYASIHOHHOE KOJLLO, TEILIOBOI  Hanop,
TEIJIOBOH PekUM CHCTEMB] OTOTUICHHA.

Pasaen 6. Benruasiuns 0 KOWINUHOHHPOBANHE BOIIYXA

B pawyiene paccmarpuBaiotes  TpedOBaHMA K MHKPOKIHMATY  HHILIX,
OOMICCTREHHBLIX W NPOM3BOACTBEHHBIX 31aHHIL. BBIABASCTCH HA3ZHAYECHHES CHCTEM
BEHTHAALLHM M KOHAMLUMOHUPOBAHHA BO3JYXa, H3YHAIOTCH CNOcoDLI BEHTHIALMN ¢
KOHWIHUMOHMPOBAHUS  [OMEIIeHHHA, pacnpocTpaHeHHble CXeMbl CHCTEM, MeTO/1bl
pacueTa TeNnnonocTyljeHHH B MoMelleHus, Bo3ayXooOmena B nomeileHdd. [lanee
PACCMATPHBAIOTCH CNOCOOBI OPrann3alMn BO3AYX000MEHa, aIPOAHHAMHYECKHIT pacyet
BO3IYXOBOIOB W KaHa/loB, ycnosus 3abopa M BIOpOCa BEHTHIALUMOHHOIO BO3AVXA,
CXeMbl M YCTAHOBKH 00paboTki U nofa4u BO3AYXa, HX pacyer.

Tepmunst #H NOHATHA:  MUKPOKAMMAT,  BO3AYX000MEH,  KpaTHOCTH
BOALYX00OMEHA, HOPMA BO3IYXOOOMEHd, BEHTHIALMA, KOHIHUHOHUPOBAHNE BO3IVXA,
pelnpKyIsiIns, pasdasnesHne BpeJIHOCTH, KIacC YHCTOTHI BO3YXA, NPUTOYHAY Kamepa,
HEHTPAILHBIA KOHAHIHOHE.

Pasaen 7. Tennocnabwenue. Tennorenepupylomme yeranoskn

B paszene onpepenserca poab teniocHabmenns s KX, pacemarpusarorcs
criocobbl  reniocHabxenus, THIIOBLIE CXeMbl cucTeM TerjiocHabikeuns, cocran
HHMBHAYAIBHBIX TennoBwiX nyHkTOoB (HTTI), ueHTpansHBIX TEIMIOBBIX TNYHKTOB
(LITTL), TemiorcHepMpyloOiMe YCTAHOBKY CHCTEM LUCHTPAIBLHOIO TenjocHabmwens,
cpeacTBa yuera norpebieHus Tenua, MIy4yalTcs METObl pacuera norpedHocTH B
rerioTe pasiudusIX notpedurTeneii Ha HYXJIbl OTOMCHUA, FOPAYEIO BOjlOCHAGKEHM,
BEHTHUIALMN, MHAPABIHYECKHH pacyer TerUIoBLIX CeTe, TerloMeXaHu4eckuil pacuer
TeI0MpoOBOOB.



Yreepaxnenune padouei nporpammbl 0€3 H3IMEHeHHH

Pabouas nporpamwma 6e3 namenenui yrsepxiena Ha 2019/2020 yuebusiit roa.
[lpotokon Ne ! sacenanus kadeapwt ot « 30 » aseyema 2019 .
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Yreepaaenue paboueil nporpammel 6e3 uiMeHeHui

Pa6ouas nporpaMma Ge3 uameHeHuit yreepaxaena na 2020/202] yyebusiii roa.
[Tporoxon Ne 11 3acenanus kadenpsl or «21» mas 2020 r.
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Yreepaaenue padoued nporpaMmbl 6e3 HIMeHeHH

Pabouyaa nporpamma 6e3 uzMeHeHu#H yreepxaeHa Ha 2021/2022 yuebubiid roa.
Ilpotokon Ne 12 3acenaunus kadenpni oT «14» mas 2021 r,
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