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AHHOTAIUS AUCHUIIJINHBI
«COBpeMeHHLIe TCHACHIIMU Pa3BUTHUA CUCTEM ra3ocHa0KeHus»

JucrumninHa pazpaboTaHa A CTYJEHTOB, 00YyJaroUuXCsl 10 HAMpPaBICHUIO
noarotoBku 08.03.01 CrpowurtensctBo, mo mnpodumo «TerorazocHabxxenue u
BEHTWISILUS» U BXOAUT B Bapuatusnyto yacts Jucuumninnael o Beidopy bioka 1
Juctumiuael (Moayan) yaeonoro miana (b1.B./1B.6.2).

OO6mrast TPyIOEMKOCTh NHUCIMIUIMHBI COCTaBIsieT /2 daca (2 3a4€THBIC
CAUHUIIBI). YYEOHBIM IJIAHOM TPEyCMOTPEHBI JEKIMOHHBIC 3aHsATUA (14 YacoB),
npakTHUecKue 3aHsATUs (28 4vacoB) M camocrtosATelbHas pabora cryaeHta (30
yacoB). Jluciumniuna peanusyercs Ha 4 kypce B 7 ceMectpe. Popma KOHTPOJIS IO
JTUCLUIUIMHE — 3a4ET.

Jucuurminaa «CoBpeMeHHbIE TEHJICHIINU pa3BUTHSA CUCTEM
ra3ocHaOXeHUs» 0a3upyeTcsl Ha 3HAHUSAX, YMEHUSX U HaBbIKax, MPUOOPETEHHBIX
B XoAe wu3ydeHHs gucuuiuiiH «Marematukay, «®Duzukay, «XuMHI»,
«nxenepHasa reonesus», «VHXeHepHass reosnorus», «MexaHuKa TPYHTOBY,
«ComnporuBieHne marepuanoBy», «CrtpoutenbHble MaTtepuanb», «OCHOBBI
aApXUTEKTYPbl U CTPOUTENIBHBIX KOHCTPYKLHI», «MexaHuKa KUIKOCTH W Ta30B,
«Texuuyeckas TepMmoJauHaMukay, «TeopeTHdyeckue OCHOBBI TEIJIOMacCOOMEHA,
«Hacocel, BEHTWIATOPEI M KOMIpeccopb», «Oromnenue», «BenTunsanus»
«I"enepaTopsl TeIIa 1 aBTOHOMHOE TEIUIOCHAa0)eHue», «I'a3ocHabkeHuey.
CopnepkaHue JUCHUIUIMHBI OXBATHIBAET CIAEAYIOUIUNA KPYT BOITPOCOB:

- 4aCOBbI€ HArpy3KHU MOTPEOUTENICH U CTIOCOOBI UX ONPEACICHUS;

- CUCTEMBbI Ta30CHA0KEHHU S, BKJIIOYasi X 000CHOBAHUE U TPUMEHEHUE;

- peryJMpoBaHUE AABJICHUS U pacxoda NPHUPOIHOTO ra3a;

- TUJIPABIIMYECKUN PACYET ra30BbIX CETEW PA3IUYHBIX JABJIICHUM KUJIBIX,
OOIIECTBEHHBIX U MPOU3BOACTBEHHBIX 3/IaHUI U COOPYKEHHI,

- IPOYHOCTHBIE PacUeThl MOJIUATUICHOBBIX TPYOOIIPOBOAOB ra30BbIX CETEH;

- CUCTEMbI [TOKBAPTUPHOT'O Ta30CHA0KEHHS C YHETOM TPEOOBAHHI OE30MIACHOCTH.

Lenvio  Oucyunauner «COBpEMEHHBIE TEHICHIMM PAa3BUTHS  CUCTEM
ra30CHA0KEHUSD» s61semcs. TPUOOPETEHHUE CTYIEHTaMU CUCTEMAaTUYECKUX 3HAHUN
B 00J1aCTH COBPEMEHHBIX MaTE€pHaIOB U TPyOONPOBOJIOB rasa, T.e. 0COOCHHOCTSIMHU
pacdyera W TPOKIAIKA Ta30MpPOBOJIOB B JKWIBIX, OOIIECTBEHHBIX 3JAHUSIX H
MPOMBIILICHHBIX TPEANPUITUAX.

3apayamu aucuMIUIMHBL «COBpPEMEHHBIE TEHACHIIMM PA3BUTUS CHUCTEM

ra30CHA0KEHUSD» SIBISIETCSI nod2omoska 6baxanaspa, ymenujeco TPOEKTUPOBATH U



DKCIUTYaTUPOBATh TOPOACKHE, MEKIIOCEIKOBBIE M IPOMBIIUICHHBIE CHUCTEMBI
ra3oCHaOKeHHsI W3 COBPEMEHHBIX MATEpUAJOB, Ta30BbIE CETH Pa3IMYHBIX
JABJICHUN M COOpPYXKEHUS Ha HUX, 000PYJOBAaHUE Ta30pETyJISATOPHBIX MYHKTOB U
IIYHKTOB y4Ye€Ta Tra3a KaK B HA3€MHOM, TaK U B IOJ3EMHOM HCIOJIHCHUHU;
ONTUMHU3UPOBATh MPOEKTHBIE PEIICHUS] U AKCIUTYyaTallMOHHBIE PEXKUMBI C YUYETOM
O0e3onacHoro  (YHKIMOHUPOBAHUS CHUCTEM Ta30CHA0XKEHUS; HCIOJIb30BaTh
COBPEMEHHYIO BBIUMCIHUTENBHYIO TEXHUKY MPU MPOEKTUPOBAHUH.

Jlns  ycmemHoro wu3y4deHus AUCUHUIIIMHBI «COBpEMEHHbIE TEHACHIIUU
pa3BUTHS  CHUCTEM Ta30CHAOXKEeHMs» y  oOydaromuxcsi JOJDKHBI  OBITh
chOpMHUPOBaHBI CIEIYIONIUE PEIBAPUTEIbHBIE KOMIIETCHITNU:

- CIIOCOOHOCTH HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX
JUCHUIUIMH B NpOo(eCcCUOHATBbHOM  NIEATETbHOCTH, IMPUMEHATh  METOJbI
MaTeMaTUYECKOTO aHanu3a U MaTeMaTU4YECKOTO (KOMIIBIOTEPHOTO)
MOJICJTUPOBAHUS, TEOPETHUCCKOTO M dKCIIepuMeHTanbHoro uccienopanus (OITK-1,
JaCTHUYHO);

— CHOCOOHOCTHh BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIHOCTH MpoOJeM,
BO3HUKAIOIIMX B XOA€ MNPO(ECCUOHATBHON ESITeIIbHOCTH, MPHUBICYb WX IS
peIICHUs]  COOTBETCTBYIONIUH  (u3uko-mMaremMatnyeckuii  ammapar  (OITK-2,
JaCTUYHO);

— BJIaJICHUE OCHOBHBIMH 3aKOHAMHU T'€OMETPUYECKOro (HOpMUPOBaAHUS,
MOCTPOCHUSI U B3aUMHOIO TIEPECEUYEHUS MOJENEH IJIOCKOCTH M IPOCTPAHCTBA,
HEOOXOJAMMBIMU JUIsl BBIOJTHEHUS M UYTEHUS YEepTEKEW 3/IaHUid, COOPY>KCHUI,
KOHCTPYKIIUH, COCTaBJICHUSI KOHCTPYKTOPCKO# nokymenTarmu u netaneit (OITK-3,
JaCTUYHO);

— YMEHHUE UCIOJb30BaTh HOPMAaTUBHbIE MPAaBOBbIE JOKYMEHTHl B
npodeccruonansHoi aestenbHocTH (OITK-8, yacTrudHo);

— 3HaHWE HOPMATHBHOW 0a3bl B 00JaCTH WHXKEHEPHBIX HU3BICKAHUH,
MPUHLUIOB MPOEKTUPOBAHMS 3IaHUN, COOPYXKEHUM, WHKEHEPHBIX CUCTEM U
00opyTOBaHus, MNIAHUPOBKH U 3acTpoliku HaceneHHbIX MecT ([TK-1, vactnyHo);

— BJIaJICHUE METOJaMU MPOBEJACHUS MHKEHEPHBIX M3bICKAHUM, TEXHOJIOTUEN
MPOEKTUPOBAHUS JIeTalled M KOHCTPYKIMH B COOTBETCTBHM C TEXHHUYECKUM
3aJaHUE€M C  UCIMOJIb30BAHMEM  YHUBEPCAIBHBIX M  CIEIUAIM3UPOBAHHBIX
MPOTPAaMMHO-BBIUHUCIIUTENIBHBIX KOMIUIEKCOB M CHUCTEM aBTOMAaTHU3MPOBAHHBIX
npoektupoBanus (I1K-2, yactuyno);

— CHOCOOHOCTh MPOBOAUTH NPEIBAPUTEIBHOE TEXHUKO-IKOHOMUYECKOE

000CHOBaHME TPOCKTHBIX PEIICHHUM, pa3paldaThiBaTh MPOCKTHYID U pPabodyro



TEXHUYECKYI0  JIOKYMEHTalMl0,  OQOpMIISITh  3aKOHYEHHBIE  IMPOEKTHO-
KOHCTPYKTOPCKHE pabOThl, KOHTPOJIUPOBATH COOTBETCTBHE pa3padaThIBAEMBIX
MPOEKTOB M TEXHUYECKON JOKYMEHTAIMM 33JaHUI0, CTaHAapTaM, TEXHUYECKUM
YCJIOBHSIM U IPYTMM HOpMaTHBHBIM JokyMeHTaM ([1K-3, yacTuuHo);

— CIIOCOOHOCTh Y4YacCTBOBaTh B MPOEKTUPOBAHMM M HM3bICKAHUU OOBEKTOB
npodeccronanbHoi aesrenbHoctd ([TK-6, yacTnyHo);

—  CIOCOOHOCTh  OCYILIECTBIIATH M  OPraHU30BBIBATH  TEXHUYECKYIO
AKCIUTyaTallM0 3/1aHUi, COOPYKEHUH OOBEKTOB >KUIMIIIHO-KOMMYHAJIBLHOIO
X035IUCTBa, oObOecrneunBaTh HAAEKHOCTb, 0€30MacHOCTh U A(P(PEKTUBHOCTH HUX
paootsr (ITK-8, yacTruHo).

[Inanupyembie pe3ynbTaThl OOYyYEHHSI MO JAHHOW JUCHUIUIMHE (3HAHUS,
YMEHHUSI, BIAJACHUS), COOTHECEHHBIE C IUIAHUPYEMBIMU PE3YyJIbTaTaMH OCBOCHUS
oOpa3oBaTeNbHOM  MPOrpaMMbl,  XapaKTepU3YyIOT  dTanbl  (HOPMUPOBAHUS

CHEAYIOIMNX KOMIIETECHIINM:

Koxa u dpopmyinpoBka Aransl GOPMUPOBAHUS KOMIIETEH U
KOMIIETEHIIHH

(IIK-3) HOpPMAaTUBHYIO 0a3y B 00JacT WHKEHEPHBIX
CIIOCOOHOCTH IPOBOMTH U3BICKAHWH,  NPMHIMUIOB  IPOEKTHPOBAHMS
IPEBAPUTENLHOE  TEXHUKO- | 3HAET 3laHUH, COOPYKEHUH, HHKEHEPHBIX CHCTEM H
3KOHOMHUYECKOE 000pyIOBaHus, IUIAHUPOBKM W 3aCTPOMKH
060CHOBaHHUE IPOEKTHBIX HACEJIEHHBIX MECT
pemenuii,  pa3padarThIBaTh 000CHOBaHHO BBIOUpATh IAPAMETPhl Ta30BBIX
NpOeKTHylo 1 pabouyio ceTedl, MpU  WCIOJB30BAHUM  COBPEMEHHBIX
TCXHIECKYIO Vmeer MaTepuaioB, W3JIEIUM ¥ JIpyrde HMCXOJHbIE
JIOKYMEHTAIHIO,  OYOPMIIATH JaHHBIE JUIA  TPOEKTUPOBAHUS W pacdera
3aKOHYCHHBIC HPOCKTHO- COBPEMEHHBIX CHCTEM Ta30CHAOKEHHS.
KOHCTPYKTOPCKHE  PabOTHI,

npaBHJIaMH  IIPOCKTUPOBAHHA TI'a30BbIX ceTen

I;gg;l; :f;ﬁ;ian pa3UYHBIX  JABJICHUH W  Ta30peryJsTOPHBIX
pa3pataTHBAEMBIX TIPOCKTOB MYHKTOB, criocodamu pacuera CHCTEM
" TeXHECKOH | Brancer ra30CHa0KEHHS BHYTPHKBAPTAIHHBIX,
JIOKYMCHTALHH - MOCENKOBBIX M BHYTPHIOMOBBIX  Ta30MPOBOJIOB
CTaHIapTaM,  TEXHUYECKHM SHAHHH,

YCIIOBUSIM u JIPYTUM

HOPMATHUBHBIM IOKYMEHTaM

IIK-4 0COOEHHOCTH YCTPOWCTBA COBPEMEHHBIX CHCTEM
BJIAJICHUEM TEOPETUICCKUMHU ra30CHA0KEHHs, METO/IbI OIPEICTICHUSI HArPy30K
3HAHUSIMHA W TIPHIOKCHUSMHE M KaTeropwil Ta3oBBIX CETe B 3aBUCHMOCTH OT
OCHOBHBIX 3aKOHOB | 3HAeT paboyero  JaBi€HUS,  TUIPABIUYECKUH U
MEXaHUKH, TEOPHH KOHCTPYKTHBHBIH pacyeThl Ta30BBIX CeTeH u3
yIPYrOCTH, THIPABIMKA | COBPEMCHHBIX ~ MaTepHUAIIOB  (TIOJUITHUIICHOBBIX
a’pOIMHAMUKH, TpyoO).

TCPMOIMHAMHUKA " paboTarh C MPOEKTHO-CMETHOM JTOKYMEHTAI(Hel
TEMIOMaccoobMeHa B | Vmeer COOTBETCTBYIOLIEN npoduITo JTaHHOU

oOiactu CTPOUTEIHCTBA, JMCIUATUTHHBI




CIIOCOOHOCTh TNPUMEHSTh HX HaBbIKAMH  pacuera M  moadopa  Ta30BOro

111 000CHOBaHMS POEKTHBIX o0opynoBaHusl ~ OBITOBOIO Ta30pETYISTOPHOTO
pelIeHui, PUMEHSTh MyHKTa, METOJIaMH OTPENEIICHUS TEXHUKO-
WH)XCHEPHbIE  METOAbI U HKOHOMHYECKOH H(PPEKTUBHOCTH NPUMEHIEMBIX
BBIYHCITUTEIILHBIC Braneer penieHnii Ha 0a3e COBPEMEHHBIX MAaTEPHAIOB U

[IporpaMMbl 0 pacuéry W3/1EIIUN.
CTPOUTENIBHBIX KOHCTPYKLIUH,
COOPYKEHHUM, CETE U CUCTEM
IIPY PA3IMYHBIX HArpys3kax u

BO3JEUCTBUAX

Jlis popMupoOBaHUS BbIIICYKAa3aHHBIX KOMIIETEHIIUI B paMKaX JUCHUIUIMHBI
«CoBpeMeHHBIE TEHIEHIIMN PAa3BUTHS CUCTEM Ta30CHA0KEHUS» MPUMEHSIOTCS
CJIEYIOIIE METO/IbI aKTUBHOTO/ MHTEPAKTUBHOTO OOYUEHUS: aHAJIN3 KOHKPETHBIX

CUTYaIuH, JEKIUI-BU3yTU3alIHS.



l. CTPYKTYPA U COJEP)KAHUE TEOPETHUYECKOM
YACTU KYPCA

Tema 1. [loaroroBka raza K TpaHcnopTHpoBKe (2 4ac.)

OuncTKa TOpPIOYMX Ta30B OT MbLUIM, CEPOBOAOPOJ]A, YIJIEKUCIOro Trasa,
OCyIllIKa U ojaopu3anus. TeXHOJOrH4ecKas CXeMa MAarucTpajbHOrO ra3olnpoBOAA.
AKKyMyIupyromasi CrocoOHOCTh MarucTpajbHOro TaszonpoBojaa. I[loazemubie
XpaHWIMIIA Ta3a.

Tema 2. PacnpenenuresbHble CHCTEMBI Ta30mpoBoaoB (2 4ac.)
Knaccudukanuys ra3ompoBomoB. YCTPOWCTBO TOM3EMHBIX W HAJI3EMHBIX
razonpoBofoB. llepexonel razompoBonoB uepe3 mnpensaTcTBus. CoOBpeMEHHBIE
MaTepHaibl TpyOOIIPOBOIOB U apMaTypa B B CUCTEMAaX Ia30pacipeiesieHUs.

Tema 3. O6opynoBanue I'PII. (2 yac.)

CoctaB ob6opynoBanus ['PII. Cuctembl ounTKH raza. YCTpoWcTBa ydeTa
pacxona raza. [Ipegoxpanurensuble kinananbsl. ABromatuszanus ['PIL.

Tema 4. NudopManuoHHBIE CUCTEMBI B ra30cHadkeHnu. (2 yac.)

Bunel reomHgpopmanmoHHbix cucreM. (OCOOEHHOCTH TOATOTOBKU 0a3
JaHHBIX. MoienupoBaHue peKUMOB PabOThI Ta30BbIX CETEH.

Tema 5. CoBpeMeHHBbIE CUCTEMBbI XPaHEHUsI U 00ecniedeHU s CoKMKEHHbIMU
razamMm norpeouresiei. (2 gac.)

["a300a10HHBIE YCTAHOBKH, UX 000pYA0BAHUE.
['pynnoBsie yCTaHOBKH € MOA3EMHBIMU PE3€PBYapaAMU.

Tema 6. T'a30Bble ropesIKd U OCHOBHBIE HX XapaKTePUCTHKH. (2 Yac.)

YcTpoiicTBa, OCHOBHBIE 3JIEMEHThI M KJIACCU(UKALUS Ta30BbIX T'OPENOK.
CrniocoObl opraHu3aly npolecca ropeHus B ra3oBbIX ropenkax. CMeceobpa3oBaHUe.
WMHTEeHCHBHOCTD NpOIlecca CKUTAHUS Ta3a.

Tema 7. CoBpeMeHHbBIe BU/IbI F'A30BbIX FOPEJIOK U UX XapAKTEPUCTUKH.

(2 vac.)

OcHoOBHBbIE (QYHKIIMU H 3JeMeHThl ropesiok. Kiaccudukanus ra3oBbIx

TOPEJIOK.



I'opesnku mosmHOro NpeIBapuTENIbHOTO CMEILIEHUS Ia3a ¢ BO3AYXOM.
["openku undpakpacHoro roperus. broyHbie 3KEKIIMOHHBIE TOPEIIKU.
['openku ¢ KONbLIEBBIMU U TUIACTUHYATHIMU CTAOMITN3ATOPAMH.
I'openku mnpenBapuTEnbHOIO CMENIEHMS Tra3a C  4YacTbl0  BO31yXa,
HEOOXOAMMOTO VISl TOPEHHUSL.
l'openkn ¢ HE3aBEpIICHHBIM NPEABAPUTEIbHBIM CMEUNIEHUEM Traza C
BO3yXOM.
["openku 6e3 mpeBapUTEILHOTO CMEIICHHUS Ta3a C BO3TyXOM.
Huddysuonnsie ropenku. [logoBbie ropenkw.
1. CTPYKTYPA U COJAEP)KAHUE NPAKTUYECKOM
YACTU KYPCA
3ansrtue 1. 'opoackue cucteMbl razopacnpeejeHus u
razonorpeodJienus. (4 gac.)
Onpenenenne komuectsa [ PII Ha Mukpopaiion ropona. Onpenenenue
YHCJIEHHOCTH HACEJIEHUS TOPO/IA MO TUNIOTHOCTY HACETICHHS.
3ansitue 2. IlorpedJienne raza. (4 yac.)
OnpeneneHue TOIOBBIX pacxonoB rasa. OIpeneneHne 4YacoBBIX pPacXoloB Taza
TOPOJIOM.
3aHATHE B WHTEPAKTHUBHOH (Qopme — 0OCYXJEHHE PacueToB TOJOBBIX U
YacOBBIX pAaCXOJIOB Ta3a [l OOBEKTOB, HMEIOUIMXCS Yy CTYAEHTOB, B
IpEe3eHTAllMOHHON (hopMe, TUCKYCCHUsl, BEIBOJIBI 110 TEME.
3ansTue 3. 'mapaBIuYecKuii pacyeT ra3oBbIX ceTeil ¢ HCMOJIb30BAHNEM
reouHGopManuoOHHBbIX cucTeM. (6 yac.)
TpaccupoBka ra3zoBoil ceTu MUKpopaiioHa ropoaa. OnpeaeneHue noToKoB
nBrokeHus raza ot I'PII k motpeburensm.
I'mapaBnuyeckuid pacuer KOJIBLEBOM Ta30BOM CETH HU3KOIO JIaBJICHMUS.
CocTaBiieHHE U 3all0JIHEHHUE TaOJUIbI TUAPABINYECKOTO pacyeTa.
3aHsATHE B MHTEPAKTHUBHOM (opMe — O0OCYXJIEHUE TUAPABINYECKUX
pacueToB Uil OOBEKTOB, UMEIOIIMXCS Y CTYJIEHTOB, B MPE3EHTAlMOHHON (hopme,

JAUCKYCCHA, BBIBOABI I10 TEMCE.



3ajaHue K CHeAylolled TemMe -  MNOArOTOBUTH IUIaHbl: ONpenenuThb
pacnionoxenue [PIl. TlosHakomutbcst ¢ OCHOBHBIM oOopynoBanuem [PII u
IPUHIUIHAIBHBIMA CXEMAaMHU.

3ansaTue 4. Peryasitopbl 1aBJIeHHS U Ia30peryasiTOpHbIe MyHKTHI (4
qac.)

KoMmnonoBka 060pyoBanust razoperyistTopHoro nyHkra. [logoop ¢punstpa.

[lonbop  perymsitopa  gaBieHuss  npsimoro  gedctBus.  Ilombop
IpeoXpaHUTEIbHO-3a0pHOr0 KianaHa. [logbop mpenoxpaHUTeabHO-COPOCHOTO
KJIaIaHa.

[TogOop ra3oBoro pacxoaomMepa.

3aHATHE B MHTEPAKTUBHOM (opMe — O0OCyXJE€HHE pacueToB Moadopa
o0opynoBanus ['PII 111 00bEKTOB, HIMEIOIIUXCS Y CTYIEHTOB, B IPE3EHTALIMOHHOM
¢dopMme, 1UCKyccusi, BBIBOBI IO TEME.

3aganue K ciuenywoneid Teme - IlocTpoeHHe aKCOHOMETPUYECKOM CXEMBbI
CHCTEMBI OTOILJICHUSL.

3ansaTue 5. Ilox0op pe3epByapoB CKHKEHHOIO YIJIeBOJOPOJAHOIO rasa
KOTeJbHBIX. (2 4ac.)

TpeOoBaHus K pa3MEIIEHUIO CKJIJIOB CKM)KEHHOTO Taza. Pacuer xonmuuecTsa
pe3epBYapOB CKJIa/1a TOIIMBA B 3aBUCUMOCTH OT HAarpy3KH KOTEJIbHOM.

3agaHue K CIENYIOIIEW TeMe€ — MOATOTOBUTh aAKCOHOMETPUYECKYHO CXEMY
ra30CHa0KEeHUs KOTEJIBbHON K THIPABINYECKOMY PAacUeTy.

3ansTue 6. PazpadoTka cxemMbl ra30cHa0KeHUs1 KOTEJIBHOM. (2 yac.)

TpeboBanuss K  TOPOKIAJKE  ra3oNpoOBOAOB  BHYTPH  KOTEJIbHOM.
AxcoHOMeTpHUYECKasi cCXemMa Ira30CHa0KEHMSL.

3agaHue K CIHEAYIOIIEd TeMe€ — H3YyYUThb METOAUKY THIPaBINYECKOTO
pacuera KOTeJIbHOM.

3ansaTue 4. I'mapaBanyecknii pacyeT ra3oBoil ceTH KOTeJIbHOI. (2 1ac.)



['uapaBnuyecknii pacyeT TYMHMKOBOM CHCTEMBI Ta30CHAOKEHHUS KOTEIBHOM.
TpeboBaHusi K pa3MeIICHUIO TPYOOIIPOBOJOB M 000OpymOBaHUS 0O€30MacHOCTH
KOTEIbHBIX.

3aHsATHE B MHTEPAKTUBHOHN (hopMe — 00CYKICHUE METOOB TYITUKOBOM
ra3zoBoil ceTH JiJisi 0OBEKTOB, UMEIOIIUXCS Y CTYJEHTOB, B IPE3EHTAIMOHHON
dbopme, TUCKyCcCHs, BEIBOJBI IO TEME.

3agaHue K Cieaylolieil Teme - TOATOTOBUTH JOKJAJbl HA TEMBI: 1-
JlaTuvky 10 B3pPBIBHBIX KOHILIEHTpalui rasa; 2 — ABTOMaTHYECKHUE 3allOpHbIC
YCTPOKCTBA ra30MpOBOJIOB.

3ansaTue 5. PazpaboTka cxeMbl ra30Ha0:KeHUs1 KOTeJIbHOM. (24ac.)

TpeboBanusi K  TOPOKIAJIKE  Ta3olpOBOJOB  BHYTPH  KOTEJIHHOM.
AKCOHOMETpPUYECKAsI CXeMa T'a30CHA0KECHHUSL.

3agaHue K CHEAYIOIIEH TeMe- HA4YepPTUTh AKCOHOMETPUYECKYIO CXEMY
ra3ocHa0KeHMsI KOTEJIbHOM C pacCTaBIICHHON apMaTypou.

3anstue 6. Pacuer W BbIOOP ra3oBbIX I'OPEJIOK JUIA KOTJIOB Pa3jIMYHOI
TEIJIOBOW MOIIHOCTH. (2 Jac.)

Pacuer TpeOyemoro uacoBoro pacxoma raza. OrmpenencHue raOapUTHBIX
pPa3MeEpOB U YKCIIa OTBEPCTUM MOJJOBOM I'OPEIIKHU.

3ajaHue K caeayrouei Teme- Mo MoJy4eHHbIM pacyeTaM HauepTUTh IIJIaH U
pas3pes3 KoTja ¢ pa3MENCHHON TOAOBOM TOPEIIKOM.

11, YYEBHO-METOANYECKOE OBECIIEYEHHE
CAMOCTOSTEJBbHOM PABOTHI OBYUAIOIIIUXCS

Y4yeOHO-METOAUYECKOE oOecrieueHue CaMOCTOSITEILHOU paboThI
oOy4varomuxcss mo aucuurinHe «CoOBpEeMEHHbIE TEHJCHIIMU Pa3BUTHUS CHUCTEM
razocHa0eHus» npeactanieHo B [Ipunoxxenun 1 u BkiIrouaer B ceOst:

M1aH-TpadUK BBITIOJHEHUS CAMOCTOSITEIBHOM pabOThl MO AUCIUIUIMHE, B
TOM YHCJIE TPUMEPHBIE HOPMbI BPEMEHU Ha BBITIOJIHEHUE M0 KAXKJIOMY 33JIaHHIO;

XapaKTepUCTUKA 3aJaHUN JIJII CaMOCTOSITEIbHON paboThl 00ydYaroIuxcs u

MCTOANYCCKUC PCKOMCHIAIMU 110 UX BBIIIOJIHCHHIO,



TpeOOBaHUSI K  MPEACTAaBICHUI0O U O(QOPMIICHUIO  pPEe3ylbTaTOB
CaMOCTOSITENIbHOM paboThI;

KPpUTCPHUH OLCHKH BBIIIOJITHCHUA CaMOCTOSITCIbHOM pa6OTBI.

V. KOHTPOJIb JOCTU KEHU S IIE.JIEﬂ KYPCA
«COBpeMCHHBIC TCHACHIWHN PA3BUTUA CUCTEM ra30CHAOKEHU
Ne | KonTponmupyembie MOIYIH/ pa3aeibl OueHouHbIE Cpe/ICTBa -
/ T€MbI TUCIUILINHBI Kopp! u sTamsr HAUMCHOBAHHUC
n/ dhopMHUpOBaHHS TEeKYIIUH MIPOMEXKY
I KOMITCTEHITU I KOHTPOJIb TOYHAs
arTecTall
us
1 | CBolicTB ra3000pa3HOTO TOILIMBA. 3Haer YO0O-3, Y04 2,4,5
PacnipenenutenbHble CUCTEMBI VMeer TIP-9 2.13,14,5
ra3oIpOBOJIOB. I[IK-1 Brancer np-12 14
OnpepeneHune pacxoaos rasa. 3HaeT YO-3, YO-4 8,9,10
MMApaBANYECKUIA pacyeT rasoBoi ceTu.
OnpegeneHne pacyeTHbIX PacxodoB Ha Ymeer I1P-4,11P-9 1 11,12,14
2 | yuactke rasonposoga. Onpegenenwue | MK-1 Braneer np-12,np-13 | 1,13,15,
yncna PN mn pacnpepeneHve rasa no 16,
KO/IbLEBbIM  CETAM  ra3ocHabeHus 17,18,
HWU3KOTO U BbICOKOTO AaBAeHNA.
Perynatopsl JaBNeHus " 3Haer YO-3,VO-4
rasoperynaTopHble NyHKTbI. 19,20,21,
VYmeer I1P-4, T1P-9 22,23,24
3 | KomnoHoBKa obopyposaHua | MK-4 Buajeer 25 26.
rasoperynaTopHOro nNyHKTa. 27 28 31
np-12, Np-13 Com
MNoabop obopyaosaHua P. 32,33
MocTpoeHune AKCOHOMETpPMYECKOM 3HaeT YO-3, YO-4,
cXembl rasocHabxeHus  34aHuA. | MK-4, Ymeer ne-9  ne-12, | 1-33
4 | OnpegeneHne pacyeTHbIX Pacxoaos Bnaneer ne-13
rasa norpebutenamu. MmMapasaMyeckui
pacuer.
3HaeT Ilo 1-33
MK-1, MK-4, YmMmeer pe3vyJILTaTaM
5 | 3auert no aucuunavHe Braneer peUTHHTA
HIIH B
YCTHOM
dhopme




Tunossble KOHTPOJIbHblE 3afaHus, MeToaMYecKkune MmaTepuansl,
onpegenatowme npoueaypbl OLEHUBAHMUA 3HAHUN, YMEHUA U HABbLIKOB U (1an)
OnbiTa AeATeNIbHOCTU, a TaKKe KpUTEepUM WU MOoKasaTenun, Heobxoaumblie ANSA
OLEHKWN 3HAHWUIM, YMEHUI, HaBbIKOB U XapaKTepusytoLline stanbl GOPMUPOBAHUSA
KOMMNEeTeHUMIA B  Npouecce OCBOeHUA ob6pa3oBaTesibHOM  NpPOrpammbl,
npeacTtasneHbl B MpuaoxKeHun 2.

V. CMUCOK YYEBHOW NUTEPATYPbl U UHOOPMALMOHHO-METOAUYECKOE
OBECMNEYEHUE ANCLUUNJIUHDI
«CoBpemeHHble TeHAEHLMMN pa3BUTUA CUCTEM ra3oCHabXeHuna»

OCHOBHas nuTepartypa

1. Monun, A.A. IN'azocHaOxeHnne [DneKTpoHHBINA pecypc]| : yueOHuK / A.A.
Nonun. — OnektpoH. gaH. — Cankt-IlerepOypr : Jlanb, 2012. — 448 c. —
Pesxum noctyna: https://e.lanbook.com/book/2784.

2. T'azocHabxkeHme paiioHa TOpoja [DIEKTPOHHBIA pecypc| : ydeOHOE
nocobue s By3oB,/  JlambHeBOCTOUHBIM  (pemepaibHBIi  YHUBEPCHUTET,
Nuxenepnas mikona, 2013 ; coct. : A. B. Ko63aps, A. A. Ecekun, H. C. Tkau.
Pexxum moctyna: http://elib.dvfu.ru/vital/access/manager/Repository/fefu:1838

3. Kuna B.A., T'azocHabxkeHue: y4eOHMK JUIsI CTYJEHTOB BY30B IIO
cnenuanbHocTH "TerorazocHabkeHue U BEHTWISIIUA" [DNEKTpOHHBIN pecypc] /
Kuna B.A. - M. : UsnarensctBo ACB, 2014. - 368 c. - ISBN 978-5-4323-0023-2 -
Pesxum noctyna: http://www.studentlibrary.ru/book/ISBN9785432300232.html

JlonoJIHUTeIbHAS JTUTepaTypa

1. Cycnos, JI. FO. Tl'a3ocHaOxxeHune [DNEKTpOHHBIM pecypc] : ydeOHoe
nocobue / /. FO. Cycnos, b. ®@. Ilonnopunos, JI. A. KymeB. — DneKkTpoH.
TEKCTOBBIE JaHHble. — bemropox : beiropoackuit  rocyIapCTBEHHBIN
TexHoJiornueckuilt yausepcuteT uM. B.I'. [llyxosa, ObC ACB, 2015. — 265 Cc. —
2227-8397. — Pexxum noctyma: http://www.iprbookshop.ru/66647.html

2. KonmakoBa, H. B. I'azocHabGxxeHue [DnexkTpoHHBINH pecypc] : yueOHoe
nocobue / H. B. Konmakona, A. C. KonmnakoB. — DJ€KTPOH. TEKCTOBbIE JaHHbIE.

— ExarepunOypr : Ypansckuii henepanpasiii yausepcutetr, ObC ACB, 2014. —


https://e.lanbook.com/book/2784
http://elib.dvfu.ru/vital/access/manager/Repository/fefu:1838
http://www.studentlibrary.ru/book/ISBN9785432300232.html
http://www.iprbookshop.ru/66647.html

200 C. — 978-5-7996-1185-9. — Pexum JOCTYTIA:
http://www.iprbookshop.ru/68425.html

3. Komu6aba, O.b. OCHOBBI TPOCKTHUPOBAaHUS W OSKCIUTyaTalldd CHUCTEM
razopacnpenielieHlss W Ta3onoTrpediieHus [DNeKTpoHHBIM pecypc] : ydeOHoe
nocobue / O.b. Konu6aba, B.®. Hukumos, M.FO. OmeToBa. — DJIEKTpOH. JaH. —

Cankr-IletepOypr : Jlaws, 2017. — 204 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/93004

HopmaTuBHO-IpaBoBbIe MaTEePHUAJIbI

1. CIT 42-101-2003 OOmme TOJIOKEHUS TI0 TPOSKTHPOBAHUIO U
CTPOUTEIBCTBY  Ta30pACIPENCIUTEbHBIX CUCTEM M3  METAUIMYECKUX U
noyudTUIEHOBBIX Tpy0. M.: 3A0 "Tlomumepraz", ['VII LTI, 2003 ro.

2. CII 62.13330.2011* l'azopacnpenenurenbHbie CHUCTEMBI.
AxrtyanuszupoBanHas pefakuus CHull 42-01-2002 (¢ M3menenusimu N 1, 2). M.:
['occrpoit, 2014 rox

3. TOCT P 55473-2013 Cuctemsl razopacrnpeaenurenabibie. TpedoBaHus K
ceTsm razopacnpenenenus. M.: Crannaptundopm, 2016 rog.

4. TOCT P 58095.0-2018 Cuctemsbl razopacnpeaenutenbibie. TpeboBanus

K ceTsaM razonorpedsienus. M.: Crangaptuadopm, 2018 ro.


http://www.iprbookshop.ru/68425.html
https://e.lanbook.com/book/93004

VI. METOINYECKHUE YKA3AHUA 11O OCBOEHUIO
AN CIUIIJINHBI

N3ydyenne  JEKIUOHHOTO  Marepualia, MPAKTUYECKUX  3aHITUH U
CaMOCTOATENbHON palOThl CTYIEHTOB HAIIPaBJICHO Ha YIIyOJEHHOE H3y4YEHHE
qucuuIuIinHbl  «COBpeMEHHbIE TEHJICHIIMA DPa3BUTHUSI CHUCTEM Ta30CHAOXKEHUS»,
MOJIy4YeHHUE  HEOOXOJAMMBIX  KOMIIETCHIIMM, TMO3BOJISIIOIIUX  OCYILECTBISATH
BAPUAHTHOE MPOECKTUPOBAHHE CUCTEM, 0OECIEUHMBAIOIIUX TpeOyemMble mapameTpbl
JIABJICHUS U PacXoja MPUPOIHOTO WM C)KUKEHHOT'O rara y moTpeouTenen.

B neknmoHHOM MaTepuane W3J05KEHbl IPUHLHUIBI COBPEMEHHBIX CHUCTEM
ra3oCHa0XXeHMsI, X CBA3b C IPYTUMH CUCTEMAMHU KU3HEO0OECTICUCHHUS.

Ha mnpakTuyeckux 3aHATHSAX CTYJICHTBl PEATU3YIOT HPUHUUIIBI PEIICHUS
IIPOEKTHBIX 3a/lay, NOJIYYEHHBIX Ha JeKuuax. [IpopabaTeiBatoT BapuaHThl CUCTEM
ra30CHa0KEeHUs, MOJTYYar0T HaBbIKKA ONTUMU3ALIMU CETEeN ra30CHA0KEHUsI HU3KOTO
U BBICOKOTO JIaBJICHUH, COCTABIISIIOT COOCTBEHHBIE IIPOrPaMMBbI ISl pacu€TOB IpHU
pELIeHUH 337a4 IPOCKTUPOBaHUs, rpaduyecKkoro n3oopaxkenus yeprexeit Ha [1K.

Jlexuuu OJKHBI TPOXOJIUTh B MYJIbTUMEIUNHBIX ayautopusx (E-812, E-
814).

[IpakTrueckue 3aHATHS B KOMIIBIOTEPHOM KJacCce € MYJbTUMEIUNHBIM
obopynoBanuem (E-814). CTyaeHThl MOTYT IPUHOCUTH Ha 3aHATHUSI CBOM HOYTOYKH
Y COOTBETCTBYIOIIUE TA/IIKETHI.

Ha mnepBoM 3aHsATMM CTyZIEHTHl TIOJY4YarOT KOMIIOHEHTHBIM COCTaB
MPUPOJHOTO Tras3a pas3lIndHbIX MecTopoxkaeHud Poccuiickoit ®Denepanuu,
3HAKOMSATCSI C METOJMKAMHU pacyeTa CBOMCTB MPUPOJHOIO ra3a, BO BPEMsI 3aHATHS
y CTYIEHTOB (QOpMHUpPYETCs MpEACTaBICHUE O TMPaBUIBHOM TPAacCUPOBKE U
pasmemienun  obopynosanuss (I'PII) B  MukpopailoHe roponaa, corjacHo
TpeOOBaHUSAM IO Pa3MELIECHUIO JAHHBIX OOBEKTOB. B KOHIlE 3aHATHSA CTYJIEHTHI
MOJTy4YaloT 3aJlaHue JJIi CaMOCTOSITEIbHOM paboThl U MOATOTOBKE K CIEAYIOUIEMY
3AHATUIO.

AHQJIOTUYHO MPOXOAST BCE OCTalbHbIE MPAKTUYECKUE 3aHATHUS, B

npuioxkeHuu |l moapoOHO ykazaHO Kaxaoe 3aJaHue ISl CaMOCTOSTENbHOU



paboThI 1 IporpamMma paboOThI Ha 3aHATHHA. BpeMeHHO# rpaduk caMOCTOSTEIbHON
paboTHI CTYAIEHTA 0 JaHHOUN AUCIUIUIMHE MPUBEACH B MPUIOKEHUH 1.

[IpakTHyeckn, Ha KaXKIOM 3aHITHUU CTYJEHTY INPEMJIaracrcs CIeaaTh
COOOIICHNE W TPEICTABUTh MPE3CHTAINIO, T/I€ OH OOOCHOBBIBAET MPHUHATHIC UM
pelieHusl Mpu MPOEKTUPOBAHUU CHUCTEMbl Tra3ocHaOxeHus. [Ipyrue cTyaeHTHI
3aJal0T BONPOCHI, KOMMEHTHUPYIOT, JE€JAl0T 3aME4YaHusd U MPEIJIOKECHUS.
OueHMBaIOTCSl 3HAHUSA, KakK JIOKJIAJyuKa, TaK U OIIOHEHTOB. JTO MOTHUBUPYET
CTYJICHTOB MPOSIBIISATH BBICOKYIO aKTUBHOCTb, 00JIe€ IIyOOKO U IIUPOKO M3ydaTh
MPEIIOKEHHBIC BOIMPOCH, a HE 3aMBIKaThCA Ha COOCTBEHHOM 3aJIaHUU.
Brictymnnenust cTyJeHTOB (POPMUPYIOT HaBBIKM MPOPECCUOHATBLHOTO MBIIIICHUS,
3aKPEIUIAIOT MPOQPECCUOHATIBHYIO JIEKCUKY, y4aT OTCTauBaTh MPUHSTHIC PEIICHUS
WJIY COTJIAlIAThCS C JTYYIINMHA MPEII0OKECHUSIMU.

Ecnu cTyneHT He MOATrOTOBHWII MPE3CHTAIMIO U COOOIIEHHE K TEKYIIEMY
3aHATHIO, TO OH MOXET IEPEHECTH MX Ha CIEAYIoLIee, HO MPEACTaBISEMbIN
MaTepuall JOJDKEH coaep)kaTh MH(OpMaIMIO, KaK MPEAbIAYIIEro 3aHATHS, TaK U
TEKYLIErO.

Hawnydmen pexoMeHIanuen CTyIEeHTYy — 3TO MOArOTOBKAa K KaXIOMY
3aHITHIO, YTO OyJIE€T COOTBETCTBOBATH IJIAHY BBITIOJIHEHUS paOOTHI, BHIICPKUBAThH
TEXHOJIOTUIO M3Yy4YeHHs JUCHHUIUIMHBL. B mpouecce o0ydeHuss dopmupyercs
PEUTUHT CTYAECHTOB, MO3BOJSIONIMKA JaTh OLIEHKY WX 3HAHWM M TPEACTABUTH B
IPOMEKYTOUYHOU ATTECTALIUU.

Kpome ayIUTOPHBIX  3aHATHUM  TMPETYyCMOTPEHBI €XKCHEIEIbHbIC
KOHCYJIbTAlIMM BEIYLIEr0 MPENOAABATENS, C MOMOIIBIO KOTOPBIX CTYJAECHT MOMKET
pa3penuTh MpoOIEeMbl, BOZHUKIIINE y HErO MPU MOJTOTOBKE K TEKYIIEMY 3aHITHIO
WJIM B IIPOLIECCE MPOCKTUPOBAHUSA CUCTEMbI OTOIICHUSI.

CryneHThl OTYYaroT MO JUCIHUIUIMHE B 3JIEKTPOHHOM BH/IE:

KoncnekT aekiuii no JUCIUNIINHE;

[IporpaMmy npakTU4ECKUX 3aHATUN;

[Tomroe cobpanue cBoma mpasui (CII), HEOOXOIUMBIX MPU TPOCKTUPOBAHUH

CHCTEM Ta30CHA0KECHUS ;



CrpaBouHyto, y4eOHYI0 M HAy4YHYIO JHTEpaTypy, HEOOXOJUMYIO IpHU
NPOEKTUPOBAHUU CUCTEM OTOILJICHHUS;

DJEKTPOHHBIE U ME€YaTHBIE KAaTaJIOru 00OpYyJOBaHMs, KOTOPbIE UMEIOTCS Ha
Kadenape.

CTyneHT moJIb3yeTcsl DJICKTPOHHOM Oazon oubnuoreku [ABDY, kadenpsr u
BEYIIETO NPENoaaBaTess.

B cnyuae, ecnu cTyZeHT He HaOpajl 1OCTaTOYHO OAJIIOB B pEHTHHIE, MII €r0
HE YCTpauMBaeT OLIEHKA, KOTOPYIO OH IOJIy4WJ B PE3yJbTaTe CHUCTEMaTHYECKON
paboTHI, TO OH TOTOBUTHCS K AK3aMEHY IO BOIIPOCAM, KOTOPBIE OXBATHIBAIOT 00bEM
3HAHWM, NPETyCMOTPEHHBIX IUCHMILUIMHON «l'a3ocHabxkenue». K sk3aMeHy
CTYAEHT MOXET OBbITh JOMYIIEH, €CJIIM y HEro BBINOJHEHbl BCE 3a/aHus IO

IIPAKTUYECKUM 3aHATUAM U CJaH KypCOBOU MPOEKT I10 3TON AUCIUILIINHE.

Y. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JAUCHUIIJINHBI «CoBpeMeHHbIEe TEHACHIMH PA3BUTHS CUCTEM
ra3ocHa0KeHHs»

Jlexuuu OJKHBI POXOJUTh B MYJbTUMEIUNHBIX ayauTopusix (E-812, E-
814).

IIpakTrueckue 3aHATUS B KOMIIBIOTEPHOM KJIAcC€ C MYJIbTUMEIUNHBIM
obopynoBanueM (E-814). CTyaeHThl MOT'YT IPUHOCUTH HA 3aHITHUS CBOM HOYTOYKH
Y COOTBETCTBYIOIINE I'a>KETHI.

B oaTuX ayauTopusx HMEIOTCS IUIaKaThl, Ha KOTOPBIX MPEICTaBIECHO
o0opynoBaHue Beayumux (UPM — MPOU3BOAUTENEH KaK POCCUUCKUX, TaK U
3apyOEKHBIX.

CTyAeHTBI MOJIYYatOT MO JUCHUILIMHE B 3JIEKTPOHHOM BUJE:

KoHcnekT nexuuii Mo JUCIUILINHE;

[IporpamMmy npakTU4YECKUX 3aHITUN;

[Tonnoe cobpanue cBoga npasui (CII), HEOOXOIUMBIX PU TPOESKTUPOBAHUU

CHCTEM Ia30CHA0KEHUS;



CrpaBouHyto, y4eOHYI0 M HAy4YHYIO JHTEpaTypy, HEOOXOJUMYIO IpHU
NPOEKTUPOBAHUU CUCTEM OTOILJICHHUS;

DNEeKTPOHHBIC U MEYaTHBIC KaTaJlOT 000pYAO0BaHMS, KOTOPbIE UMEIOTCS Ha
Kadenape.

CryaeHT mosib3yeTcst AIeKTpoHHOM Oa3zoi Oubimoreku [IBDY, xadenps u
BEJYILIETO MPEoaaBaTes.

CtyaeHTsl MOTYT HCIIOJB30BaTh B CBOCH paboTe mpodeccruoHaIbHbIC
porpamMMbl, KOTOpbIE UMEIOTCS Ha Kadepe:

1. [Iporpammuslil maket «Ctapm»;

2. [Iporpammuslil maket «I uapocrucrema». Beibop nuameTpoB u

TGHJIOI‘I/II[paBHI/ILIeCKI/If/'I pacucT TPY6OHpOBOI[HBIX CHCTCM.

B oeix oOecrneueHus CIICOHUAJIbHBIX YCHOBI/Iﬁ 06yqu1/I;1 HWHBAJIHNJI0B U JIUII C
OT'PaHUYCHHBIMU BO3MOKHOCTAMH 3I0POBLiA B I[BCDV BCC 3aHUA O60py,Z[0BaHBI
nmanaycamu, J'II/I(l)TaMI/I, INOABCMHUKAMH, CIICOUAIIM3UPOBAHHBIMHU  MCCTAMMU,
OCHAllICHHBIMH TyaJICTHBIMHU KOMHaTaMH, TaOIMYKaMH I/IH(l)OpMaI_II/IOHHO-

HaBHFaHHOHHOﬁ IMOAACPIKKH.



IIpunoxenue 1

MHWHUCTEPCTBO OFPA30BAHUS U HAYKU POCCUIMCKON ®EJIEPALIMNA
®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHE
BEICIIIETO TPO(eCCHOHAITBHOTO 00pa30BaHUs

«/1aJIbHEeBOCTOYHBIN (eepabHbIN YHUBEPCUTET»
(ABDY)

HA3BAHME HIKOJIbI (PUJINAJIA)

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIIUXCSH
o AMCIOMIIJIMHE «COBpEMEHHbIe TeHAEeHUUU pa3BUTnua Cucrem
rasocHabxeHua»
IonroroBku dakanaspos no HanpasjeHnio — 08.03.01 Crpourencrso,

npoduis TensiorazocHadxeHne M BEeHTHIISILUS
(I)opMa MNOATOTOBKH OYHasA

BiaaguBocTok
2017



Ilnan-rpa¢guk BHINOJHEHUS CAMOCTOATENbHOH PadoThI 10 IMCUMUIIHNHE

«COBpeMEHHbIe TeHAEeHUUU pa3BUTUA CUCTemM ra30cua6me|-w|ﬂ»,

7 cemectp — 102 yaca caMoCcTOSITEILHON PadOThI.

Jara/cpoxn Bun camocTosiTeIbHOM paGoThI IIpume | ®opma KOHTPOJISA
BBIINOJITHCHUSA PHBIE
n/n HOPMBbI
BpeMeH
H Ha
BbIIIOJI-
HCHHE
2 Henenu CBOIiCTB Ta3000pa3HOro TOILIHBA. 10 o0CyXJIeHIE pacyeToB
1 K 3-eit nenemn | Knaccnduxanmst rasonpoBOMIOB. | Yyaca CBOWCTB IIPUPOIHOIO
YcrpoiictBo OI3EMHBIX u raza, UMEIOUIUXCA Yy
HAI3EMHBIX Ta30IMPOBOMIOB.. TpyObI CTYJICHTOB, B
IS Ta30IIPOBOJIOB PEe3eHTAllMOHHON
dbopme,  mucCKyccws,
BBIBO/JIBI [10 TEME.
1 Hepenst Ompenenennie  ronoBbIX  pacxonoB | 10 wac | oOcyxIeHue pacueToB
2 K4-oii nenenu | rasa  norpeOurensiMu  TOpOIA. PacxomoB rasa
OrmpernienieHe  YacoBBIX — PAcXOJIOB noTpeduTensiMu
ra3a ropozioM UMEIOIINXCS y
CTYJCHTOB, B
MPE3EHTAlMOHHOM
dbopme,  muckyccus,
BBIBOJIBI IO TEME.
2 uenenu [ToaroroBuTk Miansl: mpoussectu | 10uaca | obcyxaeHue
3 K'5-0ii Hezienu | TpaccupoBKy Ta30IpoBOJOB CETH pE3yJIbTaTOB pacyera
HU3KOTO JaBJCHUS, TPOJIOXKUTH TOJOBBIX U YaCOBBIX
TpyOOTIPOBO/IHI. Onpenenursb pacxoioB Trasza Ui
MyTEeBbIE U TPAH3UTHBIE PACXOIbI 00BEKTOB,
rasa AMEIOIINXCS y
CTYJIEHTOB, JOKJIaJ B
MPE3EHTALIMOHHOMN
dbopme,  muckyccus,
BBIBOJIBI 110 TEME.
1 nenens I'mpopaBauyeckuit pacuer | 154yaca | CTyaeHTbl  TOTOBSIT
4 K 6-0¥i Henenu | xopIieBOM Ta30BOM CETH HU3KOTO COOOILEHUSI TI0 TEME,
JIaBJICHUS, MMEIOIINXCS y JIOKJIaJ c
CTYJIEHTOB, MOATOTOBUTH MPE3eHTALUAMH, C
MaTepuan c MOMOIIIbIO MOCIIEAYIOIIUM
npodeccuoHaIbHBIX 00CYX/IEHUEM.
rpaUyecKux mporpamm.
1 nenens Pacuer aBApUIHBIX n|15 IIpencraBnenue
5 K 8-0ii Henen1 | gopManbHbIX PEXKMMOB | yaca padorer Ha IIK ¢
SKCIUTyaTallid  Ta30BBIX  CeTel HCIIOIb30BAHUEM
BBICOKOTO WIn CpEeIHero npodeccroHaIbHbIX
JABJICHUN I CETH, UMEIOLTUXCS MPOTPaMM.
y CTYJIEHTOB.
2 "Henenu ITogroroBure moxmanel mig | 14 gac JOKJIa B
K 12-0i1 | npe3eHTanu ~ 00OpyJIOBaHUS H MIPE3ECHTALMOHHON




6 1301 (S0 cuctem ["azocHaOxkeHUS. dbopme,  oOcyxkacHue,
JIMCKYCCHSI, BBIBOJBI TIO
TEME.

1 Henens [MoxroroButhk oOCyxkaeHue cuctem | 9 daca o pe3yabTaTam

7 K 14-0#1 | ra30cHAOKEHUS B MPE3CHTAMOHHOM perTHHTa OIICHUTH

HeJIeH dopMme, JIUCKYyCCHS, BBIBOABI IO paboTy CTYJEGHTOB B
TeMe. cemecTpe

XapakTepucTHUKA 33JaHUI VISl CAMOCTOSITEJILHON PadoThI

o0y4yaromuxcss ¥ METOAUYECKNE PEKOMEHIAIUM 110 UX BBINOJIHEHNIO:

3amanuss NoeNe 1, 2 — CgoiictB razoo0pasHoro TtommBa. CocTaBieHHE
COOCTBEHHBIX MPOTPaMM, BBIMOJHEHUE PACUETOB U NPEACTABICHUE PE3YyJIbTaTOB
pacyeToB.

3aganus Ne 3 — IIpoBecTH NpeaBapUTEIIbHYIO TPACCUPOBKY Tra3ompoBOa
KOJIBLIEBOI CE€TH U 000CHOBATh BHIOOP BapHaHTa, ONPEICIUTh FOI0BBIE PaCXOIbl I'a3a
notpeduTersMu ropoa. OnpenesMTh YaCOBBIX PACX0IOB I'a3a FTOPOJIOM.

3aganus NeNe 4,5 — pcnionb3ys npodecCHOHAIbHBIE MPOrPAMMBI BBHITIOTHUTD
TUJPABINYECKUE U KOHCTPYKTHUBHBIC PACUEThl CETEM Ira30CHA0XEHUSI HU3KOTO U
BBICOKOTO JIaBjeHUM. [IpecTaBuTh NOJy4YE€HHBIN pe3yIbTar.

3amaame NeNe 6,7 — TOATOTOBKA TMPE3CHTAMHM  JIOKJIama  II0

pa3pabaTbpIBacMOI CUCTEME ra30CHaA0KEHUST KOTCIIHBHOM.

TpeOoBanuss K 1peACTaBJICHUI0 W O(QOpPMIICHHUI0O pPe3ybTATOB
CaMOCTOAITeJIbHOI PadoOThI:

B onucarensHOl yacTh pabOThl OHKHO OBITH MPUBEIAECHO COBPEMEHHOE
o0opyioBaHUE, METOAMKA MMO00pa U pacyeTa, 000CHOBAH €ro BHIOOP.

Pacuernas yacte paboThl JOJDKHBI COJEpk aTh OOOCHOBAaHHWE BBIOPAHHOM
METOJMKHA pacdeTra, OCHOBHBIE pAacCUYETHhIE 3aBHCHUMOCTH CO CCBHUJIKAMH Ha
WMCTOYHUKH, aJITOPUTM pacueTa (He 3aBHCHMO OT TOTO, Kakas Mporpamma pacuera
OblJIa MCIMOJIb30BaHA), pe3yJbTaThl pacueTa B TaOMWYHOW (OopMe W BBIBOJBI O
coorBerctBun CII. Pabota npomkna ObITh odopmieHa B Buue (parmeHta
MOSICHUTEIHFHOM 3alUCKHU B AJIEKTPOHHOM BHje. [1o pe3ynbraram pacuera J0HKHBI

OBITH MMOATOTOBJICHLI ITPE3CHTALIUM.



I'paduueckass  wactp  pabOTBI  JOMKHA  OBITH  BBITIOJIHEHA B
npoecCHOHANBHON TIpOrpaMMe M COJEpKaTh TpadUUecKyl0 YacTh CHUCTEMBI
OTOTUICHHWS, HAHECCHHbIE HAa IIaHE WHIWBUIYaJbHOTO  JKWAJIOTO  WJIH
oOIIecTBeHHOTO 3/aHus. PaboTa mpencTtaBisercs IUisl BCEOOIIETO OOCYKIACHHS
MYJIBTUMEANIHO, 3aTE€M IOCIIC 3aMEUaHUN W MPEATIOKEHUH, TIOTYyYCHHBIX B XOJIe
OOCYXKICHHsI, BHOCSTCS HCIpaBICHHS, padoTa JOHKHA COOTBETCTBOBATH
tpeboBanmsim  CII. ['paduueckas dacTh JOMKHA OBITH TIPEACTABICHA B
DJIGKTPOHHOM BHJIC.

I[To Bcem dacTsaM pabOTHl TOATOTOBIICHBI TMPE3CHTAIMHA, KOTOPHIC

npeaACTaBIAINCh CTYACHTAMMU 1IPpU O6CY)KI[CHI/II/I Ha 3aHATHAX.

Kpurepuu o1ieHKH BHINOJIHEHHS CAMOCTOSITEIbHOI padoThI:

Ha 9 3aHATHAX CTyJeHTaM NpeaocTaBlieHa BO3MOXKHOCTh —CHENATh
COOOIIIEHUE U MPE3EHTOBATH BBINOJIHEHHYIO paboTy, 3TO OLICHUBAETCA OajulaMu OT
1 no 3. OueHuBaercs aKTUBHOCTh CTYJECHTOB MPU OOCYKJIECHUU MPEACTABICHHBIX
pabot 6amiamu ot 1 710 2.

Ha mocnmemnux Tpex 3aHATUSAX NPOUCXOAUT oOcyxaeHue pabotel. [Ipum
OOCYXKIEeHUM JIOIyCKAaeTCs BCEM 3aJaBaThb BOMPOCHI, KacCaloLIUECs HE TOJBKO
npecTaBiIsieMOld paboThl, HO M HOPMATHUBHBIX JOKYMEHTOB U TEOPETHUECKOMN
gacTh Kypca. KauecTBO BBINOJHEHHOTO TIPOEKTa OILIEHWBACTCS CIICTYIOIIUM
obpazom:

[TosicauTenpHas 3amucka U pacueTHasl 4acTh - MAaKCUMAJIBHOE YHCIIO OaioB
—40;

['paduueckas yacth - MakcumManbHOE Yucio 6amwioB — 40;

OTBeTHI HA BOMPOCH - MAKCUMaJIbHOE YKcio 0amioB — 20;

100-90 6anm10B — COOTBETCTBYIOT OLIEHKE «OTIMUYHO

89 -70 6aysIOB — COOTBETCTBYIOT OIIEHKE «XOPOIIIO»

69-60 0anIOB — COOTBETCTBYIOT OIIEHKE «YIOBJIECTBOPUTEIHLHO
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Ilepeyennb oneHouHbIX cpeacts (OC), ucnoab3yeMblil PU U3YYECHUH
AUCHUILINHBI «COBpeMeHHble TEHAEHLUMUU Pa3BUTUA CUCTEM Fa30CHabXXeHnay.

B ceabMoM cemecTpe

YO-3, YO-4 —]Jloknang wiad CcOOOIIEHHE B MPE3eHTAlMOHHOU (opme,

AUCKYCCHA, IIOJICMUKA, TUCITYT, I[e6aTBI.

1. CucreMsbl ra30CHa0XKEHMSI TOPOJIOB U HACEJIEHHBIX ITYHKTOB

2. HopmaTuBHBIE TpeOOBaHUS K MaTepuaiamM U 000pyJI0BAHUIO CUCTEM
ra3opacnpe/eiaeHus.

3. HopmaruBHble TpeOOBaHuUs K MaTepuagaM U 000PYAOBAHUIO CUCTEM
razonoTpeoaeHusl.

4. OnTuMalibHbIE CXEMBbI CUCTEM ra30paclpeieieHus 1
razonoTpeoIeHusl.

S. CoBpeMeHHOE 000pyJOBaHUE TA30BBIN PErYISATOPHBIX ITYHKTOB.

Tpe6OBaHI/ISI K pasMCIICHUIO HO,Z[60py OTACJIBHBIX 3JICMCHTOB.

IIP-4 - PedepaTtsl, katanoru 060py10BaHHUS.
Tewmsl pedepaTos:
AnanuTuyeckuii 00630p MaTepuaioB W 0OOPYIOBAaHMS, HCIONB3yeMOTO B

CUCTCMAX Ia30pacCiipCaciICHud U FaBOHOTpe6H€HI/I${:

1. MertannonoiuMepHbie U TOGPUPOBAHHBIC HEPKABEIOIINE
TpyOOIPOBOBI.

2. [TonuaTUIIEHHOBBIE U MEJIHBIE TPYOOIIPOBOIBI.

3. 3anopHas 1 peryaupoBOYHAs apMaTypa.

4, CoBpeMeHHbIe TPUOOPHI yueTa ObITOBOTO Ta3a.

S. Cucrembl 6€30MaCHOCTH MPHU HKCILTYaTALMK OBITOBBIX T'a30BBIX
npruOOpOB.

6. CoBpeMeHHbIE PeryiIsTOPhl JaBICHUS.

1. 3anopHas apmarypa.

8. YerponcTsa s yaaleHus: KOHIeHcaTa U3 ra3ornpoBOI0B.



9. VY nanenue Bo3ayxa u3 ra3onpoBOIOB, TPEOOBAHHUS K PO yBOYHBIM
TpyOOIIPOBOaM ra30IPOBOIOB .

10. Pacuer npenenoB B3pbIBAEMOCTH CHKUKEHHOTO ra3a B IOMELEHUH
KYXOHb JKWJIBIX 3aHuii. OnpenesneHrne CBOMCTB Mpoman- 0yranoBoi cmecu CYT'.
11. TpeOGoBaHus K pa3MELICHUIO CKJIAJI0B CKMKEHHOTO ra3a. Pacuer
KOJINYECTBA PE3EPBYAPOB CKJIa/1a TOIUIMBA B 3aBUCUMOCTH OT HAarpy3KH KOTEJIBHOM.

12.  T'mapaBIuyecKuil pacyeT BHYTPH KOTEIBHOTO ra30MpoBoO/Ia.
TpeboBanus kK cucteMaM 0€30MaCHOCTH Ta30IPOBO/Ia KOTEJILHOTO 3aJ1a.

13. CgoiicTBa CKIKEHHOTO YTIIEBOJOPOAHOTO raza. TpeboBanue
0€30MacHOCTH MPH UCIOJIb30BaHUS T'a3a B OBITOBBIX Ta30BBIX MPUOOpAX.

14. T'mppaBinuueckuil pacyeT TYHNHKOBOUM CHCTEMBbI ra30CHAOKEHUS
KoTenbHOU. TpeboBaHuUs K pa3MEIIeHUIO TPYOOIIPOBOIOB U 000OPYAOBAHUS
0€30MacHOCTH KOTEIbHBIX.

15.  Pacuer moaoBO# ropeiky KOTJIOB Pa3IMYHON TEIJIOBOH MOIITHOCTH.

16. Pacyer HHXEKIIMOHHOM TOPEIKH KOTJIOB Pa3IMYHON TEILIOBOM
MOII[HOCTH.

17. KomnoHoBKka 000pyJI0BaHUs KOTEIBHOM COTJIACHO HOPMAaTUBHBIM
TpeOOBaHUSIM.

18. IlonmGop IIPII koTenbHOIA.

Bompocsl A1 MPpOMEKYTOYHOM aTtrecTamuM — 3adeT mo Kypey «I
CoBpemeHHble TEHAEHUUM Pa3sBUTUA CUCTEM Fa30CHAbXKeHUA» 10 PEUTHHTY
CTYJICHTOB WJIM B YCTHOU (popMme.

1. OcHOBHBIE KOMIIOHEHTBI, BXO/SIIUE B IPUPOIHBIC U UCKYCCTBEHHBIE Ta3bl.

2. Kakumu  (PU3MKO-XMMHUYECKMMU  CBOWCTBAMHU  XapaKTEepU3yeTcs ras
UCTIONB3YEMBINA  JIJIs TA30CHAOKECHUSI.

3. JloOkrua, 00paboTKa, TPaHCIOPTUPOBKA MIPUPOHOTO ra3a.

4. TlpuHiunuaibHas cxema ra3ocHabKeHHs Ha Oa3e IPUPOIHOTo rasa.

5. CoBpeMeHHbIe CIOCOOBI MPOKIAAKA HAPYKHBIX Ta30MPOBOIOB.



6. Ha3oBuTe OCHOBHBIE 3JIEMEHTHI Ta30CHA0XKAIOIIEH CHCTEMBI TOpOa.

7. Kaxue cymecTByl0 HOpPMBI TO TIyOMHAM 3aJ0KEHHsI Ta30MPOBOJOB
TPAHCIIOPTUPYIOMIMX MPUPOJIHBIN Ta3.

8. Kakmm o00pazoM mpoOU3BOAUTCS  MEPECEUCHHE  Ta30MPOBOJOB
MOA3EMHBIX KOMMYHUKAIUH.

9. B kakuMx MecTax Ha ra3onpoBO/IaX yCTaHABIMUBAIOTCS OTKIIOYAIOIIYIO
apMaTypy U Kakylo.

10. Kak pemraeTcst BOpoc TeMrnepaTypHOi KOMIIEHCAIIMHU Ta30IIPOBOIOB.

11. B d4em oTiauune KOHACHCATOCOOPHHUKOB HHU3KOTO U CPEIHETO
JaBJICHUU.

12. Kak ocyiiecTBisieTcsl IepeceueHrne ra3onpoBoJ0M aBTOMOOMIBHBIX U
JKEJIE3HBIX JOPOT?

13. Kak nmpousBoauTcsi coeuHeHue TpyO razonponoaa?

14, T'unpaBivyecKuili  pacyeT  KOJIBIIEBBIX  Ta30MpPOBOJIOB  HHU3KOTO
JaByieHus (TTOCIE0BATEILHOCTh pacyeTa)?

15. T'mapaBiavueckuii pacyeT Ta30MpPOBOJAOB CPETHETO0 U BBICOKOTO
JaBJieHUs (TI0CIIeI0BATEIBHOCTh pacueTa)?

16. Onpenenenue TUAPOCTATUYECKOTO JABJICHUS B Ta30MpPOBOJAX HHU3KOTO
JTaBJICHUS?

17. HopMmbl pacmojaraeMoro mnepenaja daBlI€HUS IS TOPOJACKUX,
JIBOPOBBIX U BHYTPUJIOMOBBIX Ta30TIPOBOJIOB.

18. Uto Takoe k03¢ UIIMEHTH HEPABHOMEPHOCTH MOTPEOICHHS U KaK OHU
OnpeensiroTcs?

19. Kak  pemaercss  BONPOC  BBHIPABHUBAHUA  HEPABHOMEPHOCTH
notpeodneHus?

20. IIpuanunuaneHas cxema ['PI1?

21. YcTpoiicTBa IS OYUCTKH Ta30B OT MEXaHHYECKHUX IpUMecel. THbl,
KOHCTPYKIUN?

22. Kakue THIBI pEeTyJISITOPOB JIaBJICHUS B 3HAETE?

23. 3anopHble yCTPONCTBA ra30npoBOAOB?



24,

Kakue ocHOBHBIE mapamMeTpbl HEOOXOAUMO 3HATh NpHU BBIOOpE

peryJaropa JaBjieHus ?

25,
26.
217,
28.
29.
30.
31.
32,

st uero npennasnauensl [ PII.

[Tpubops! yctanasnupaemsie B ['PII.

Otmanume I'PIT oT I'PY.

Perynsaropsl naBjieHus B cucTeMax Ira3onotrpeoieHus?
CoBpeMeHHOE Ta30BO€ 000PYI0BAHUE KUIBIX 3TaHUNA?

Kak ocymiecTBiisiercs ouncTka rasa ot neuiu Ha ['PC?

61.Yem xapaktepusyercsi HaIe)KHOCTh CUCTEMbI Ta30CHA0KEHUS?

OT 4yero 3aBHCHUT ONTHMAJILHOE pacrpeaciiCHUC IICPCIIalioB JTaBJICHUS

I10 Y4aCTKaM TYHHKOBOﬁ CCTH.

33.

Kakue npuOoOpsl HCMONB3YIOTCA NMPU ONPEAEICHUU 3ara30BaHHOCTH

IMOMEIICHUN?



IHacnopt GoHaa OLIEHOYHBIX CPEACTB
no AucuumaInHe «CoppemeHHble TeHAeHLUUU Pa3BUTUA CUCTEM
rasocHabkeHua», NpaKTuYecKue 3aHATHS.

Kon n popmyimmposka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMH

KOMIETeHIHH
(IMK-3) HOpPMaTHBHYIO 0a3y B 00JacTH HHKEHEPHBIX
CIIOCOOHOCTH IPOBOIUTH U3BICKAHMM, IPHMHIIUAIIOB IPOEKTUPOBAHUS
NpeIBApPUTENLHOE  TEXHUKO- | 3HAET 37aHHMi, COOPYKEHWH, WHKEHEPHBIX CHCTEM H
3KOHOMHUYECKOE 000pyIOBaHUs, IUIAHMPOBKM M 3aCTPOMKH
000CHOBaHHE HPOEKTHBIX HACEJIEHHBIX MECT
peuienuii,  paspadaThiBaTh 000CHOBAaHHO BLIOMpATh IApaMETPhl T'a30BBIX
MPOEKTHylo M pabouyio ceTedl, TMpU  HCIOJIB30BAHUM  COBPEMEHHBIX
TCXHUICCKYIO YmMmeer MaTepuaaoB, W3JEIMA M JAPYTHE HMCXOJIHBIE
JIOKYMEHTaIHIO,  OYOPMIIATH JaHHbIC Ui [POCKTHPOBAHHMS W  pacuera
3aKOHYCHHBIC TIPOCKTHO- COBPEMEHHBIX CUCTEM Ta30CHA0KEHUS.
Egigﬂﬁ;%iiﬁie padoret, NPABUIAMK  POCKTHPOBAHHS  Ia30BbIX cereit
COOTBOTCTRIG PasIMYHBIX JABICHUM M Ta30peryIsTOPHBIX
paspabATEIBACMEIX TIPOEKTOB IIYHKTOB, crocobaMu  pacyera CHCTEM
" TEXHIYECKOIH | Byarcer razocHa0KeHus BHYTPUKBAPTaIbHBIX,
HOCENKOBBIX W BHYTPHIOMOBBIX TI'a30IPOBOIOB
JTOKYMEHTALUN 3aJJaHHIO0, -~
CTaHJapTaM,  TEXHHYECKUM
YCIIOBHAM u JIPYTUM
HOPMAaTHBHBIM JIOKyMEHTaM
IK-4 OCOOEHHOCTH YCTPOMCTBA COBPEMEHHBIX CHCTEM
BIIAJICHUEM TEOPETHYECKUMHU ra3oCHa0KEHHs, METObI ONPEIENEHHUs HArPY30K
3HAHUAMM M TIPUIIOKEHUAMU U KaTeropuii ra3oBbIX CET€H B 3aBUCHMOCTH OT
OCHOBHBIX 3aKOHOB | 3HaeT paboyero  JaBiE€HUs,  TUIPABIWYECKUH U
MEXaHHKH, TEOpUH KOHCTPYKTHBHBIM pacueThl Ta30BbIX CETEH U3
YOPYrOCTH, THAPABIUKA MW COBPEMEHHBIX MATEPUATOB  (IIOJMATUICHOBBIX
a’pOIMHAMUKH, TpyO).
TCPMOTHHAMHKH H paboTaTh C MPOEKTHO-CMETHOW JOKYMEHTAIUEH
TEIIOMAccooOMena B | Vmeer COOTBETCTBYIOIIEH IPOPHITIO JTaHHOMN
obnactu CTPOUTELCTBA, JCIIMTLIAHDL.
;Jrizng:(}?g;;ﬁ;g;g:;;ﬁi HaBBIKAMM  pacyeTa ¥ 1oa0opa  Ta3oBOro
—— — o0opynoBaHus ~ OBITOBOTO Ta30PETYISTOPHOTO
HIKeHEPHBE  MCTOTH 1 IYHKTA, METO/IAMH  ONPEJICIICHHA  TeXHHKO-
s — SKOHOMMYECKON 3((PEKTUBHOCTH NPUMEHSIEMBIX
Brageer | PEIICHHMiT Ha 6ase COBPEMEHHBIX MaTEpHATOB W

IIpOrpaMMbl 110 pacué€ry
CTPOUTEIBHBIX KOHCTPYKIIHH,
COOPYXEHHUM, CETe U CUCTEM
MpU pa3JIMYHBIX HArpy3kax u
BO3JICUCTBUIX

U3IEITUI.




KOHTPOJb JOCTUKEHUS LEJEN KYPCA

«CoBpemMeHHble TEHAEHLUN Pa3BUTUA CUCTEM Fa30CHabXKeHuAay, (7 cemecTp).

No | KorTtponupyembie MOTYJIH/ pa3ieibl OreHOYHBIC CPE/ICTBA -
/ TeMBI TUCITUILIMHBI Kot 1 3Tamst HaMCHOBAaHHE
1/ dbopMupoBaHus TEeKYyITUH MIPOMEXY
I KOMIIETCHIINI KOHTPOIIb TOYHas
aTTecTar|
ust
1 CxeMbl cucrem | IIK-3, 3Haer YO-3, YO-4 1,2,4,5,6
razopacnpeeacHus u VMeeT [IP-4 8,9,10
ra3onorpe0iaeHus [1K-4 Brancer P-4 71415
3HaeT vVO-3,Y0-4 |11,12,13
2 OrnpezesieHre pacyeTHBIX YaCOBBIX U K-1 Ywmeer [1P-4 16,17
TFOZOBBIX PACXOZ0B raza ’ Bnaneer P-4, YO-4 | 18,19,20
3Haer VO-3,Y0-4
Pacuersl cHucTeM 19,20,21,
3 | rasopacmpeneneHus 1| K3 Ymeer [1P-4 22,23,24
ra3ornoTpedIeHus.. IIposepka Bmaneer I1P-4, YO-3, | 25,26-33
pacueroB. PaboranaIlK. VO-4
[IpencraBieHue U cONOCTaBICHUE 3HaeT VO-3, YO-4,
000py/10BaHusl, BBIITYCKaeMOTo Ymeer I1P-4 1-33
4 | pa3nUYHBIMU KOMIAHHUSIMH, IO I1K-3, TIK-4 | Bmanmeer
TEXHUKO-IKOHOMUYCCKUM
MOKa3aTeIsIM
3HaeT ITo 1-33
YmMmeer pe3ynbTaTam
5 | 3aueT mo AUCHUILINHE T1K-3 IIK-4 Braneer PeHTHHTA
WJIU B
YCTHOU
dbopme

Conep:kanue MeTOAMYECKUX PEKOMEHIAIUIA,

onpeesilOIUX NPoleAyPbl OLleHUBAHUS Pe3yJ1bTATOB 0CBOEHMS

AUCHUIIJINHBbI (HpaKTI/IKI/I) «COBpeMEHHbIe TEHAEHLHWH PAa3BUTHUA CUCTEM

ra3oCHa0XeHUusI»

Tekymas arrecranmsi cTyaeHTOB. Tekymas arrectanus CTYyJEHTOB IIO

JUCIUITIIMHEC «COBpeMEHHbIe TeHAeHUUN pPa3BUTUA CUCTEM ra3ocHabxxeHua»




MPOBOJIUTCS B COOTBETCTBHM C JIOKAJIbHBIMM HOpMaTHWBHbIMHU akTamu J(BDY u
SIBJISIETCS 00s3aTEIHbHOM.

Tekymas arrecranys no gucuUIUIMHE «CoBpemeHHble TeHAEHUMW Pa3BUTUA
cucTeM rasocHabkeHua» MPOBOAUTCS B (opMe KOHTPOJIBHBIX MEPONPHUSTHIL:
JIOKJIaJ] B MIPE3EHTAlIMOHHON (hopMe, 00CYyX AEHHUE Pe3yIbTaTOB pacueTa, JOKJIaJ B
npe3eHTaluoOHHOW (dopme, AucKyccus, mpencraBiaeHue paborsl Ha IIK ¢
UCIIOJIb30BaHUEM TMPOGECCHOHANBHBIX MPOTpaMM, OICHUBAHHE (PAKTUUECKHX
pe3yabTaTOB 00YUYECHHSI CTY/ICHTOB OCYIIECTBISICTCS BEAYIIMM MPEMOaBATEIIEM.

OOBbeKTaMu OLICHUBAHUS BBICTYIIAKOT:

- yuyeOHasi JMCHMIVIMHA (AKTHBHOCTb Ha 3aHATHUSIX, CBOEBPEMEHHOCTh
BBINIOJIHEHUS PA3JIMYHBIX BUJOB 33JaHUM, NIOCEIIAEMOCTh BCEX BUIOB 3aHATHM 110
aTTECTYeMOM JUCUUIUIMHE) - OLICHUBAeTCs OamilaMH B IUIaHE —PEUTHHIE
JVCLUTUINHBL

- CTeNeHb YCBOCHUS TEOPETHYECKUX 3HAHUI — OLICHUBAETCS 10 TOKJIaJaM B
pEe3eHTALMOHHON (hopMe, TUCKYCCUU;

- YPOBEHb OBJIAICHUS NPAKTHYECKMMHM YMEHUSIMH Y HAaBBIKAMM I10 BCEM
BUJIaM y4eOHOW paboThl - OLIEHUBAETCS 1O JOKJIaJaM B MPE3EHTAlMOHHON (popme,
JUCKYCCHSIM, BBIBOJIaM IO T€ME, OOCYKACHUEM PE3yJIbTaTOB pacuera;

- pe3yJIbTaThl CAMOCTOATEJIBbHON PA00THI OLIEHUBAIOTCS 110 IIPEICTABICHHUIO

BbINIOJIHEHHOU paboThl Ha 1K ¢ ncnons3oBanueM npodecCuoHaIbHBIX IPOrPAMM.

IIpomexyToyHas aTTecTAalUsA CTYACHTOB.

[IpoMexyTouHass aTTecTanusi CTyAEHTOB MO AUCHUILIMHE «COBpPEMEHHBIE
TEHJACHUMU PAa3BUTUS CHUCTEM OTOIUIEHWS W BEHTWIALIMW» TMPOBOJIUTCS B
COOTBETCTBUM C JIOKAJbHBIMA HOpMaTUBHbIMU akTamu JIBDY wu saBusercs
00s13aTEeIbHOM.

[IpomexxyTOuHOM arrecTanuerd NpeayCMOTPEH 3adeT 110 JUCUUIUIMHE B
dbopme OTBETOB Ha BOMPOCHI B YCTHOW (hOpMeE WIJIM OLIEHUBAIOTCS 10 PE3YJIbTaTaM
pEUTHUHTA.

[lepedyeHnr BOMPOCOB MJisi MPOMEKYTOYHOU aTTECTAlMK (3a4ET) CTYJIECHTOB
1o AucuuIimHe «CoBpemeHHble TeHAEHUMM Pa3BUTUA CUCTEM ra30CHAbXeHUA»:
1. OcHOBHBIE KOMIIOHEHTHI, BXOMSIIME B MNPUPOAHBIE W HCKYCCTBEHHBIC
rassl.
2. KakumMy (UBHKO-XUMHYECKUMH CBOMCTBAMH XapaKTEpU3yeTcs ra3
UCIOJIL3YEMbIN  JIJIsl Ta30CHAOXKEHHUSI.

3. Jlo6brua, 06paboTKa, TpaHCTIOPTHPOBKA MPUPOHOTO Ta3a.



[IpuHnmnuansHas cxema razocHadxeHus Ha 0a3e MPUPOIHOTO rasa.
CoBpeMeHHbI€ CrI0cOOBI MPOKIIAIKH HAPYKHBIX Ta30IPOBOIOB.

Ha3zoBuTE OCHOBHBIC AJIEMEHTHI rasocHa6>Ka10meﬁ CUCTCMBI TOpoJa.

N o g A

Kakue cymiecTByr0o HOpMBI MO TIyOMHAM 3aJI05KE€HHUs Ta30MpPOBOIOB

TPAHCIIOPTUPYIOIIUX MTPUPOJIHBIN Ta3.

8. Kakum o00pazoM NpoOM3BOJAUTCS TMEPECEUCHHE Ta30MpOBOJIOB
MOJ3EMHBIX KOMMYHUKAITAN.

9. B kakux MecTax Ha  Ta30mpoBOjJaxX  YCTaHABJIMBAIOTCS
OTKJIIOYAIONIYI0 apMaTypy U KaKylo.

10. Kak  pemaetcs BOIIPOC TEMIIEpaTypHOU KOMIIEHCAllUU
ra3onpoBOJOB.

11. B 4em oTiMuHMe KOHJIEHCATOCOOPHUKOB HH3KOTO H CPEIHETO
JaBJICHUMN.

12. Kak ocyuiecTBisieTcs epeceyeHue ra3onpoBoOM aBTOMOOMIIBHBIX
Y JKEJIE3HBIX J0pOor?

13. Kak nmpousBoauTcs coeuHeHue Tpyo razonponojia?

14. I'uapaBinyeckuii  pacyeT KOJBLEBBIX Ta30NPOBOJAOB HH3KOTO
naBiieHus (TIOCJIeI0OBAaTEILHOCTE pacyeTa)?

15. T'unpaBnuveckuii pacyeT Tra3oNpOBOJIOB CPEIHETO0 U BBICOKOTO
naBJieHUs (MOCIeI0BAaTeNIbHOCTh pacuera)?

16.0mpenenenne TUAPOCTATUYECKOTO JaBICHUS B Tra3o0MpoBOJIax
HHU3KOTO JIaBJICHUS?

17.Hopmbl pacnojaraeMoro Iepenajga JaBlI€HUsl [ TOPOACKHX,
JIBOPOBBIX U BHYTPHUJIOMOBBIX Ia30IIPOBOJIOB.

18.Yto Takoe kod(PUIHEHTH] HEPABHOMEPHOCTH MOTPEOICHUS W Kak
OHU OTPEACTSIOTCS?

19.Kak pemraercss BONpPOC  BBIPABHUBAHUS  HEPABHOMEPHOCTHU
noTpeodneHus?

20.IIpuanunuaneaas cxema ['PI1?

21.YcrpoiicTBa AJisl OYUCTKHU Fa30B OT MEXAaHUYECKUX MpuMecend. Turbl,



KOHCTpYKLMU?

22.Kakue TUmbl peryasaTopoB JAaBJICHUS Bbl 3HaeTe?

23.3amopHbie yCTpOMCTBa Ta30MPOBOIOB?

24 Kakue OCHOBHBIE NapaMeTpbl HEOOXOJUMO 3HATh IpU BBIOOpE
perynaropa JaBleHus ?

25. /1 yero npeanaszHadensl [ PII.

26.ITpubops! ycranaBnusaemsie B ['PII.

27.0Otnuuue ['PIT ot ['PY.

28.PerynsaTopsl 1aBiIeHUS B CUCTEMAaX ra3omnoTpeOIeHs ?

29.CoBpeMEHHOE Ta30B0¢ 000PYIOBAaHUE JKHIIBIX 3TaHHH ?

30.Kak ocymiecTBisercss ourMcTKa ra3a ot neiiid Ha ['PC?

31.61.Yem xapakTepu3yeTcsl HaJIe)KHOCTb CUCTEMBI Ta30CHA0KECHH S ?

32.0T1 4ero 3aBUCHUT ONITUMAJILHOE pacIpe/iesieHre MepernagoB AaBICHUS
[0 y4acTKaM TyIHKOBOM ceTH.

33.Kakue mpuOOpsI UCMONIB3YIOTCS MPH OMPEACICHUN 3ara30BaHHOCTH

moMeIieHui?

KpuTtepun BbICTaBJIeHUsSI CTYAEHTY «3a4TE€HO»
N0 JUCHMUILUIUHE
«CoBpemeHHble TeHAEeHLUMU Pa3BUTUA CUCTEM Fra30CHabXKeHUn»

baubl Ouenxa TpeodoBanus k choOpMUPOBAHHBIM KOMIIETEHIIUAM
(pefiTHHTOBO IK3ameHa Jlonucamu oyenky 6 coomeemcmsuu ¢ KOMNemeHyusimu.
1 OIICHKH) 1
K
(crammapTHas) [pussizamov K OUCYUunIuHe

«3a4TeHO0» BBICTABIIACTCS CTYJEHTY, €CJIM OH IIyOOKO W MPOYHO
YCBOMJI MIPOrpaMMHBIN MaTepual, HCYEPIIBIBAIOIIIE,
MIOCIIEZIOBATENBEHO, Y€TKO W JIOTUYECKH CTPOWHO €ro Hu3Jaraer,

100-86 yMEET TECHO YBS3bIBaTh TEOPUIO C MPAKTHUKOW, CBOOOIHO

CIpaBisieTcsl C 3aJadaMHd, BONpPOCAMH U JIPYTHMH BUIAMH
«3aumenoy .

NIPUMEHEHUs 3HAHWUU, MPUYEM HE 3aTPYAHSIETCA C OTBETOM IpHU
BHJIOM3MEHEHNN 3a/laHuii, HCIOJb3yeT B OTBETE MaTepHai
MOHOTPa()UIECKON  JUTEpaTyphl, MPaBHILHO OOOCHOBBIBAET
MIPUHSATOE pEIIeHNE, BIaJEeT PA3HOCTOPOHHMMH HaBBIKAMH U

IIpueMaMu BBITIOJIHCEHHA MPAKTUYCCKUX 3ajiay.




85-76

«3a4TeHO» BBICTABJISETCS CTYACHTY, €CIM OH TBEPAO 3HACT
MaTepuai, TPaMOTHO M TI0 CYIIECTBY H3JIaraeT €ro, He JOITycKas
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, MPABUIBHO
«3aumeHo»

MPUMEHAET  TEOPETHYECKHE  TOJIOKEHHWS  TPH  PElIeHUHN
MIPAKTHYECKUX BOMPOCOB M 33Jad, BIANEET HEOOXOIUMBIMHU

HaBbIKaMHW U IPUEMAaMH UX BBITTIOJIHCHUS.

75-61

«3a4uTeHOY BBICTABJIACTCA CTYACHTY, €CJIIM OH HMMECT 3HAHUA
TOJIBKO OCHOBHOI'O MaT€puajia, HO HC YCBOWI €TI0 IleTaJ'ICI‘/'I,
AOITYyCKacT HCTOYHOCTH, HCI0CTAaTO4YHO IIPaBUJIBHBIC
«3a4meHo» o
q)OpMyJ'H/IPOBKI/I, HapylieHus JIOTUYCCKOU ITOCJICA0BATCIILHOCTU B
H3JIOKCHUH IIPOTPAMMHOI'0 MaTC€pualia, UCHBITBIBACT 3aTPYyJHCHUA

IIPH BBITIOJTHEHUH MTPAKTHYECKUX PadoT.

60-50

OneHka «HEYIOBIETBOPUTEIHHO»  BBICTABIACTCS  CTYACHTY,
KOTOpBIA HE 3HaeT 3HAYUTEJBbHONW YacTh MNPOrPaMMHOTO
MaTepHana, JOIYCKaeT CYIIECTBEHHBbIE OIIMOKH, HEYBEPEHHO, C
e OOJBIIMMHU 3aTPYJHEHHUSAMH BBITIONHSAET MPAKTHYECKHE DPaOOTHI.
Jaumenoy Kakx mpaBumo, olleHKa «HEYAOBIECTBOPUTEIHLHO»  CTABUTCA
CTyINeHTaM, KOTOpblE HE MOTYT TPOJOIDKUTH o0OydeHue 0e3

JIOTIOJTHUTENNBHBIX 3aHSATHH [0 COOTBETCTBYIOMIEH NUCIUILTHHE.

Tembl pedpeparToB, 10KJIAT0B, COOOIIEHUH
IO AUCHOUIIIINHE
«CoBpemeHHble TeHAEHLUN Pa3BUTUA CUCTEM Fra30CHAbKeHUA»

TeMbI TOKJIaA0B, COOOIIEHMIA:

1. Cucremsbl ra30cHa0X EHUS TOPOJIOB U HACEJICHHBIX TyHKTOB

2. HopmaTuBHBIE TpeOOBaHMS K MaTepraiaM U 000pPyIOBaHUIO CUCTEM

ra3opacrpeeieHusl.

3. HopmatuBHBIE TpeOOBaHUS K MaTepraiaM U 000PYI0BaHUIO CHCTEM

razonoTpeoeHusl.

4. OnTuMalibHbIE CXEMBI CUCTEM Ta30pacpe/ieIICHUS U

5.

ra3ornoTpeOICHUS.
CoBpeMeHHOE 000py0BaHUE Ta30BBIA PETYIATOPHBIX ITyHKTOB.

TpebGoBaHuUs K pa3MENICHUIO U TI0I00PY OTJEIBHBIX DJIIEMEHTOB.




Tewmsr pedepaTos:

1. Ananutudeckuit 0030p MaTepHaIOB U 00OPYIOBAHHUS, UCTIOIB3YEMOTO B
CUCTEMax ra3zopacnpe/ieJICHUs: U Ta30noTpedIeHus

2. MeramionoaumMepHbie 1 TOQpUPOBAHHBIE HEPHKABEIOIINE
TpyOOIIPOBO/IBI.

3. IlonusTUiieHHOBBIE U MEIHbBIE TPYOOIIPOBOIBI.

4. 3anopHas ¥ peryJIrpoBOYHAas apMaTypa.

5. CoBpemMeHHbIE TPUOOPHI yueTa OBITOBOTO Tasa.

6. Cucrtembl 6€30MACHOCTH MPH IKCILTyaTalluy OBITOBBIX Ta30BbIX
npruOOpOB.

7. CoOBpEMEHHbIE PEryJISTOPHI AABJICHUS.

8. 3amopHas apmartypa.

9. VecrpoiicTBa uis yaaneHus: KOHIEHCATa U3 ra30IIpOBOIOB.

10. Y nanenue Bo3ayxa U3 ra3omnpoBOJOB, TPEOOBAHUS K IPOAYBOUYHBIM
TpyOOIIPOBOIaM Ta30IIPOBOJIOB .

11. Pacuer npenenoB B3phIBAEMOCTH CHKUKEHHOTO ra3a B IOMELEHUH
KYXOHb JKUJIBIX 3aHuil. Onpenenenue CBOMCTB poman- 0yranoBoii cmecu CYT'.

12. TpeboBanus K pa3MEIIEHUIO CKJIaI0B CXKIKEHHOTO Ta3a. Pacuer
KOJIMYECTBA PE3EPBYapOB CKJIa/1a TOIJIMBA B 3aBUCUMOCTH OT Harpy3Ku KOTEJIbHOM.

13. I'mapaBiaruecKuii pacuyeT BHYTPH KOTEIBHOTO Ta30MpoBoIa. TpeOoBaHus K
cucTtemMaM 0e30MacHOCTH Ta30MPOBO/Ia KOTEJILHOTO 3aj1a.

14. CgoiicTBa CKMXKEHHOTO YTIIEBOJIOPOIHOTO raza. TpeboBanue
0€30MacHOCTH MPHU UCIOJIb30BaHUs Ta3a B OBITOBBIX Ta30BbIX MPUOOpaAX.

15. T'mapaBauyecKkuil pacyeT TYMUKOBOUW CUCTEMBI Ta30CHAOKEHUS
KoTenbHOU. TpeboBaHuUs K pa3MelIeHUI0 TPyOOIpOBOAOB U 000PYIOBaHUS
0€30MacHOCTH KOTEIbHBIX.

16. PacyeT mo0BOM ropenku KOTJIOB PA3IMYHON TEIIOBOW MOIITHOCTH.

17. PacueT MHXEKIIMOHHOW TOPEJIKU KOTJIOB PA3JIMYHOMN TEIIOBOM MOIIHOCTH.

18. KommonoBka 060py0BaHUs KOTEILHOM COTIIACHO HOPMATUBHBIM

TpeOOBaHUSIM.



19. Tlon6op LLIPII xoTenbHOI.

Kputepuu onenku aokiaga uinm pedepara, CoOOIICHUs, BBIMOJTHEHHBIX B

dbopme npe3eHTalHiA:

v' 100-86 0GamiaoB BBICTABISETCS CTYIAEHTY, €CJIM CTYISHT BBIPA3uil CBOE
MHEHHE TI0 CQOpPMYJIUPOBAHHON mMpodiieMe, apryMEHTUpOBaJI €ro, TOYHO
OTIPE/IETUB €€ COACPKAHUE U COCTaBIsAIoNIe. 3ydn MeToIbl U MIpUEeMbl aHaIN3a
pPa3TUYHBIX TPOTPAMM pacyeTa M ITAOB SHEProCOEPEIKCHUS, MPUMEHSIEMBIX B
pa3pabaTpiBaeMbIX cucTemax, 3HakoMm ¢ mnojoxenmsimu CII m CHull, 3naer
OTEYECTBEHHOE U 3apyOekHOe 000pyJOBaHNE, €ro JOCTOMHCTBA U HEAOCTATKH.

v’ 85-76 - GaioB BBICTABIISIETCS] CTYJCHTY, €CJIM OH apryMEHTHPOBaJ CBOE
MHEHHUE 10 cHOpMyIHpPOBAHHON MpoOJIEME, TOUHO ONPENEIUB €€ COJAEp)KaHuE U
COCTaBJISIFOLIME XapaKTEPU3YIOTCS CMBICIIOBOM II€IbHOCTBIO, CBSI3HOCTBIO U
MOCIICZIOBATEIBHOCTRIO M3JIOKEHUS; JOMymieHo He Oonee 1 ommbOku mpu
OOBSCHEHUH CMBICIIA UITU COJIEP KaHUs IPOOJIEMBI.

v' 75-61 6a/IOB BBICTABJISIETCS CTYAEHTY, €CIIM OH IMPOBOIMT JIOCTATOYHO
CaMOCTOSITENIbHBI aHAJIN3 OCHOBHBIX OSTallOB U CMBICIOBBIX COCTABIISIOIINX
npo0OsieMbl; TMOHMMAaeT 0a30BbIE OCHOBBI U TEOPETUYECKOE OOOCHOBAaHUE
BbIOpaHHOW Tembl. [IpuBIE€YeHBI OCHOBHBIE HCTOYHHMKH [0 paccMaTpuBaeMoOi
teMe. [lomyimeHno He Oosiee 2 OMMOOK B CMBICIIEC WA COJEPKAHUM TPOOJIEMBI,
odopmiIeHUHN pabOTHI

v 60-50 GaytoB BBICTABIIETCS CTYACHTY, €CIIM €ro pabora MpeacTaBiseT
co00Ol TepecKa3aHHbI WM TOJHOCTBHIO IMEPENUCAHHBIM HMCXOAHBIA TEKCT 0e3
KOMMEHTapueB U aHanu3a. He packpbiTa CTpPyKTypa U TeOpeThdecKas
coctapisitonias Tembl. JlomymieHo Tpu uiam Oosiee TpeX OIMMOOK B CMBICIIOBOM
CoJIep >KaHUM pacKpbIBaeMOM MPo0sIeMbl, B 0(hOPMIICHUN PAOOTHI.

Kpurepuu onieHKH npe3eHTanuu J0KJIa1a:

50-60 6amnoB (He 61-75 6ayu10B 76-85 6ay10B 86-100 6a1oB

3a4TEHO)
(3muTeno) (3auTeno) (3auTeno)

OuneHka

Kpurepun Copepxanne KpuTepueB




[Ipobnema He | [Ipobnema [Tpobnema packpeita. | [Ipobnema  packpeita

packphITa. packpsiTa He | [IpoBenen aHanu3 | nogHocThio. IIpoBeneH
o .~ | OtcyrcrByror MOJTHOCTBIO. poOIeMBbI 0e3 | aHanmu3 TpoONeMBl €
E % BBIBOZBI BriBoas! HE | IIPUBJICYCHUS [IPUBJICYCHUEM
e .§ CZETaHBbI W/WIHU | JOIIOJTHUTEIBbHON JIOTIOJTHUTENBbHON
5 = BBIBOJIBI He | nuTepatypel.  He  Bce | murepatypsl.  BriBogs

000CHOBaHBI BBIBOJIBI  CHIEJAaHBI W/WIM | 0OOCHOBaHBI
000CHOBaHBI

Ilpencrasnsiemast | IlpencraBisiemast [Ipencrapnsemas IIpencrapnsiemas

HHQOpMALHS uHpopmanuss ~ He | uHopMaus He | nHpopMaLus
E JIOTHYECKH HE | CUCTEMaTH3UPOBaH | CUCTEMaTHU3UPOBAaHA U | CUCTEMaTH3UPOBaHa,
% CBsI3aHa. He | a n/unn HE | [ocJeNoBaTeNbHa. HocjefoBaTeNbHa u
s WCIIOJIb30BaHbI nocienoBatensHa. | Mcmonb3oBaHo Oonee 2 | JIOTHUECKH CBsI3aHA.
% mpo()eCCHOHANIBH | MCIIOJB30BaHO 1-2 | mpodheCCHOHAIBHBIX Hcrnonp3oBano 6oiee 5
é‘ bI€ TEPMHHBI npogecCHOHANBHBI | TEPMUHOB npo¢eCcCHOHANBHBIX

X TEPMUHA TEPMUHOB

He Hcnonb3oBaHbl Hcnonb3oBaHbl [IIupoko wucHoOIB30BaHbI

HCTIOJTb30BaHBI TexHosorun Power | texaomorun Power Point. | TexHomorHu (Power
N TEXHOJIOTUH Point wactuuno. 3- | He ©Gonee 2 omubok B | Point " ap.).
g Power Point. | 4 omMnOKH B | TIpe/ICTaBIsIEMOR OTcyTCTBYIOT OIIMOKH B
E_ Bonbme 4 | mpencrapuseMoit nHpOpMAITUH MPEACTABISIEMON
2 ommnodoK B | uHopMamu HHpOpPMaITUH
o MPEJCTaBIISIEMOI

nHpOpMAITUN

Her otBetoB Ha | Toasko otBerhl Ha | OTBETHI Ha  Bompochl | OTBETBl Ha  BOIPOCHI
g = BOIIPOCHI 3JIEMEHTapHBIE NOJIHBIE W/WJIM YacTUYHO | MOJIHBIE, c
E é BOTIPOCHI TIOJTHBIE MPUBUACHUEM
E g MIPUMEPOB 1/unm
o “ MTOSICHEHU I
CocraButenb A.B. KoG3app




