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1. IlepeyeHb KOMNETEHUMI ¢ YKa3aHHEM 3TANOB UX (POPMHUPOBaHUs B mpouecce
ocsoenus: OIIOII

B pesynbrare n3ydeHus AMCHUIUIMHBI oOydaromuecs, B cooTBeTcTBun ¢ ®I'OC
BO no cneumnansHocty 20.05.01 IToxkapHast 6€300aCHOCTB, YTBEPKIAECHHOIO MPHKA30M
MunucrepcTBa o6pazoBanus u Hayku PO ot 17.08.2015 Ne 851, hopmupyrot ciemyro-

I1Me KOMIIETEHIIMHY, yKa3aHHbIe B TabmuIe 1.

Taobnuma 1

(DOPMI/IpOBaHI/Ie KOMHGTCHHI/Iﬁ B IIPOLCCCC N3YUYCHUA NUCHUIIIIMHBI.

Kommerenmus

Kon

HanmenoBanue

CTpyKTypHBIE
JJIEMEHTBI
KOMIIETCHIINU

Orarnbl
dhopmupo-
BaHUS
KOMITe-
TEHIIMU B
mporiecce
OCBOCHUS
OI10IT
(ron)

Bunnr
3aHATUN
TS
(opMupOBaHUS
KOMIIETEHIINH

OrLeHOYHbBIE
CpeZICTBa JUIsl OIICHKH
YPOBHS
c(hopMHUPOBAHHOCTH
KOMIICTCHIINU

2

4

5

6

[K-22

CrocoOHOCTE
MIPOTHO3UPOBATH
pa3Mepsl 30H BO3-
JIIeUCTBHST  omac-
HBIX  (haKTOPOB
MpH  aBapusix W
Mmo’kapax Ha TeX-
HOJIOTHYECKUX
YCTaHOBKAaX.

3Haer:

METOJMKHU I10 OIIpe-
JIEJICHUIO TIPOTHO3H-
PYEMBIX pa3MepoB
30H BO3JACUCTBHUSI
OITacHBIX ()aKTOPOB
[P aBapUsIX U TOXka-
an Ha TCXHOJIOTNYEC-
CKUX YCTaHOBKaX.

YmMmeer:

MIPaBUJIHO BBIOPATh
MPOrpaMMHBIN mpo-
IYKT AJIs pacuera
pa3MepoB 30H BO3-
JIEVCTBHUS OITACHBIX
(hakTOpOB TIpH aBa-
pHUAX M IOXKapax Ha
TEXHOJOTHUECKUX
YCTaHOBKAaX.

Baaneer:

HaBbIKaMH PUMEHe-
HUS IPOTPaMMHBIX
MIPOJYKTOB AJIS pe-
HIeHHS 3a/1a9 110
OTIPEAETIEHHIO TPO-
THO3MPYEMBIX pa3Me-
pOB 30H BO3/IEUCTBUSA
OITacHBIX ()aKTOPOB
P aBapusxX U Mo-
’Kapax Ha TEXHOJIO-
TUYECKUX YCTAaHOB-
Kax.

3

JlaboparopHbie
3aHATHS,
CaMOCTOSTEIb-
Has pabora.

JlaboparopHast
pabora,
cobecegoBaHue.

I1K-35

CrocoOGHOCTh
MPUHUMATE y4a-
CTHE B PEIICHUN

3HaeT:
TpaBujIa pa3Melre-
HUA HOBBIX

JlaGoparopHsbie
3aHATHS,

JlaGopartopHast
pabora,
cobeceZloBaHME.




BOIIPOCOB paIuo-

MIPpON3BOJACTBCHHBIX

CaMOCTOATCIIb-

HaJLHOTO pa3Me- | OOBEKTOB Ha OCHOBE Hasi pabora.

IICHHST HOBBIX OIIEHKH ITO’KapHOTO

MPOU3BOJCTBEH- | PUCKA.

HBIX OOBEKTOB Ha | YMmeer:

OCHOBE OIIEHKHU OIIEHWBATH BEININHY

MOKapHOTO MOKapHOT'0 PUCKa

pHCKa. MIpH pa3MeIIeHUH HO-
BBIX ITPOU3BOJICTBEH-
HBIX 00BEKTOB.
Baaneer:
HaBBIKAMU IPUMEHE-
HUS TIPOTPaAMMHBIX
MPOAYKTOB JJISl pac-
4yeTa BeJTUYUH T10-
YKapHOTO PUCKa TpH
pa3MeIIeHn: HOBBIX
MIPOU3BOJICTBCHHBIX
00BEKTOB.

[1K-38 Crioco6HOCTs MO- | 3Haer: JlaboparopHbie JlaboparopHast
JIEIUPOBATh Pa3- | OCHOBHBIE NIPAaBUIIA 3aHATHA, pabora,
JIMYHbIE TEXHUYE- | MOJEIUPOBAHHS pa3- CaMOCTOATC/Tb- cobecenopanme.
CKHE CHUCTeMbl U | TUYHBIX TeXHUYE- Has paboTa.

TEXHOJIOTHYECKHE | CKUX CHCTEM M TEX-
MPOIIECCHI C IPH- | HOJIOTUYECKUX MPO-
MEHEHHEM LIECCOB C MIPUMEHe-
cpencts aBToma- | Huem CAIIP s pe-
TU3UPOBAHHOTO LICHUS 32124 MoXKap-
MPOEKTHPOBaHMs | HOM 0€30MacHOCTH.
JUIS pelieHus 3a- | Ymeer:
Jlad I0>KapHOM MIPaBUIBHO BBIOPATh
0e30macHOCTH CAIIP s monemnu-
POBaHUS PA3ITHMYHBIX
TEXHUYECKUX CUCTEM
U TEXHOJIOTHYECKUX
MPOIIECCOB IPHU pe-
[ISHUH 33]1a9 [TOXKap-
HOH 0€30IacCHOCTH.
Baaneer:
HaBBIKAMHU MOJIEIH-
POBaHHS PA3INIHBIX
TEXHUYCCKUX CUCTEM
U TEXHOJIOTHYECKUX
MIPOLIECCOB C MIPHMe-
HenneM CAIIP mns
peleHus 3a1a4 1mo-
XKapHOH 0e301macHo-
CTH.

T1K-39 CnocoOHOCTb 3HaeT: JlaboparopHsie JlaboparopHast
MPOBOJUTH 3KCIIE- | METOJUKHU MPOBE]IE- 3aHATHA, pabora,
PUMEHTBI 110 33~ | HUSA DKCIIEPUMEHTOB, CaMOCTOATE/b- cobecesioBanme.

Has pabora.

JaHHBIM METOLU-
KaM ¢ 00paboT-
KOH M aHAIN30M
pe3yabTaTOB.

aHanmM3a u o0paboTku
PE3yJIbTaTOB.

Ymeer:

MIPaBUIILHO BBIOPATh
MPOTrpaMMHBIHN TTPO-
VKT JJIs aHaJIu3a u

4




00paboOTKH pe3yibTa-
TOB DKCIICPUMEHTOB.

Bnapeer:

HaBBIKAMH TIPOBEJIC-
HUS aHaJln3a u o0pa-
OOTKH Pe3yIbTATOB
9KCIIEPUMEHTOB C HC-
MOJIb30BaHUEM CO-
BPEMEHHBIX MPO-
IpPaMMHBIX TIPOIYK-

TOB.

IK-41 CrocoGHOCTE 3Haer: 3 JlabopaTopHble JIaboparopHas

IIPOBOJUTH JKCIIE- | METOJUKH IIPOBEIE- 3aHATHA, pabora,

PUMEHTBI TI0 3a- | HUSI 9KCIIEPUMEHTOB, CaMOCTOATETb- cobecenoBanue.

JAHHBEIM METOH- | aHANH3a U 06pabOTKH nas pabora.

KaM ¢ 00paboT- pE3yJILTaTOB.

KOW U aHaJIU30M Ymeer:

Ppe3yJIbTaToB. MIPaBUIIBHO BEIOPATh

MPOrpaMMHBIN po-
JYKT JUIS aHaIu3a u
00paboTKH pe3ynbTa-
TOB SKCIIEPUMEHTOB.

Bnapeer:

HaBbIKaMHU IIPOBEAC-
HUS aHalln3a u o0pa-
OOTKH pe3yIbTaTOB
9KCIIEPUMEHTOB C HC-
MIOJIb30BaHUEM CO-
BPEMEHHBIX IIPO-
IPaMMHBIX TIPOTYK-
TOB.

IIpumeuanue: KOMIIETEHIINN TaKXKe (POPMHUPYIOTCS B XOJIE OCBOCHHMS CIIEYOMINX AUCIUTIINH!

T1K-22 — ®u3uko-XUMHYECKHE OCHOBBI Pa3BUTHS M TYIICHHs MOXKapoB; [IporHosupoBanue omacHsIX (hakTopoB moxapa; CoBpeMEHHbIE MPO-
rpaMMHBIE IPOLYKTHI B HOXKapHOH 6e3omacHocTy; [IpeaaunioMuas npakTuka; 3aliuTa BBITYCKHON KBaTU(DUKAIIMOHHONH pabOThI, BKIIOYAs IOATOTOBKY K
TIPOIIEType 3aIlUTHI M MIPOLIEYPY 3alIUTHI.

TIK-35 — CoBpeMeHHbIE POrpaMMHbIE IPOAYKTHI B MOXKapHO# Oe3omacHocTH; [IpakTrka Mo MOIyYeHHIO TPOPECCHOHATBHBIX YMEHHIA U OIBITA
podecCHOHANBHON JeSTEIbHOCTH (CTaKUPOBKA B IOJDKHOCTH); 3aIlliTa BBITYCKHOM KBaTH(HKAIMOHHOI paboThl, BKIIIOYas HOATOTOBKY K MPOLIETYpE 3a-
IIUTHI ¥ TIPOIIETYPY 3aIUTHL.

T1K-38 — INosxapHast 6e30macHOCTh TEXHOIOTHYECKHX TpolieccoB; [Ipon3BoacTBeHHas U MOKapHas aBTOMaTHKa; HaydHo-nccienoBarenbekast u
JKCIEepUMEHTaIbHas paboTa B MOXKapHOH 0€30MacHOCTH; YIIpaBIeHHEe PUCKAMU, CUCTEMHBIN aHAIN3 U MOJICIMPOBAaHKUE B MOXapHOU Oe3omacHocTH; Me-
TOZIBI M TEXHOJIOTHH TMOXapHOTo prcka; COBpeMEHHBIE MPOrpaMMHbIE MPOIYKTHI B ToxapHO# 6e3omacHoctr; OcHoBel CAIIP u 3D MomenmpoBaHne B
noxkapHoit 6e3omacHocTH; KoMIbloTepHOEe MOENHPOBAaHHE B MOXapHOH Oe3omacHoCTH; IIpon3BOACTBEHHAs MPAKTHKA: HAYYHO-HCCIIEJOBATENbCKAs pa-
60ta; IIpenauniaoMHas NpakTHKa; 3aIllUTa BBITYCKHON KBaIU(UKAIHOHHOH paboTh, BKIIOYAs MOATOTOBKY K MPOLEAype 3aIllUThl H MPOLEAYPY 3allUThI;
IpoekTnpoBaHue MOKAPHOK U CIIACATEIBHOH TEXHHKH.

TIK-39 — IIpotuBonoxapHoe BogocHabxkeHne; [1oxkapHas 6€30MacHOCTh B CTPOUTENBCTBE; 3MaHMs, COOPYKEHHS U X YCTOHIUBOCTD TIPH IO~
xape; Haydano-ucciuenoBatenbckas u 9KCIIepIMEHTalIbHAs padoTa B IOXKapHOH Oe3zomacHocTr; CoBpeMeHHBIe IPOrpaMMHBIE IIPOLYKTHI B IIOXKApHOH Oe3-
omacHocTH; [Ipon3BoICTBEHHAs MPAKTHKA: HAYIHO-HCCIIejoBaTelbeKas pabora; [Ipenumiomnas pakTrKa; 3alyTa BEITYCKHON KBaTH(HKAIOHHOH pa-
00TBI, BKIIIOYAs IIOATOTOBKY K IPOLEAype 3alIUTHI ¥ IPOLeAypPy 3aUThL; IIpoekTupoBanue moxKapHOH U clIacaTeNbHOH TeXHUKH.

TIK-41 — HayuyHo-uccnenoBartenbckas ¥ 9KCIIepUMEHTanbHasi padoTa B mokapHO# Oe3omacHocTd; COBpeMEHHBIE POrPaMMHBIE TPOAYKTHI B
HokapHo# 6e3omacHocTH; [TpoM3BOACTBEHHAs MPAKTHKA: HAyYHO-HCCIIeI0BaTeNbcKas paboTa; IpeamiuomMnas npaKkTyka; 3alluTa BEITYCKHOH KBaIH(pH-
KaI[MOHHOH paboThI, BKIIOYAs HOATOTOBKY K IPOIEAype 3all[HTHI U IMIPOLEAyPY 3aIHTHL.



2. Onucanue mokasareseid M KpuTepueB OLCHUBAHUS KOMIIeTEHIIUI
HA Pa3IMYHBIX dTanax uX (popMUPOBAHUSA, ONIUCAHUE LKA OLCHUBAHUSA

HepequL OIICHOYHBIX MaTE€pHUuajioB

Tabnuua 2

/11

HaunmenoBanue
OIIEHOYHOTO MaTepuasa

Kpatkas xapaktepuctuka
OLIEHOYHOI'0 MaTepuana

IIpencrasnenue oLeHOYHOTO

cpenctea B OM

CobecemoBaHue.

CpencTBo KOHTPOJIS, Opra-
HU30BaHHOE KaK CTIeHab-
Has Oecena megarorude-
CKOTO paboTHHKA ¢ 00yda-
IOLIMMCS Ha TEMBI, CBSI3aH-
HBIE C U3y4aeMoi JucCLu-
IUTMHOM (B TOM YHCIIE TEMBI
JUISL CAMOCTOSITEIIBHOTO
W3Y4€HHs) U pacCUNTaHHOE
Ha BBIICHEHHE 00beMa 3Ha-
HUH, 00yJaroIerocs mo
OTIpEICIICHHOMY pa3zeny,
TeMe, mpooiemMe.

[epedeHs BOMPOCOB JJIsl yCTHOT'O OIpOca

JlaGopartopHas
pabora.

CpencTBo, HanpaBICHHOE
Ha M3Yy4CHHE MPaKTHYe-
CKOT0 X0J1a TeX WM UHBIX
MPOIIECCOB, UCCIIEJOBaHUE
SIBIICHHS B paMKaXx 3aJ1aH-
HOW TeMBbI C IPUMEHEHHEM
METOJIOB, OCBOCHHBIX Ha
JIEKIHSIX, COTIOCTABJICHUE
MOJTYYCHHBIX PE3YJIbTATOB
C TEOPETUYECCKUMHU KOH-
LETIUSIMH, OCYIIECTBIIC-
HUE UHTEPIPETALNH MOy~
YEHHBIX PE3yJIbTATOB, OIle-
HHUBAaHUC ITPUMCHHUMOCTH
MOJTYYCHHBIX PE3YJIbTATOB
HAa MPaKTHKE.

JlaGoparopHbie pabOTHI.

[Iporpamma o1ieHUBAaHUS KOHTPOJIUPYEMOW TUCLUIUINHBI.

Tabnuua 3

No
/1

Kona xonTponupye-

Kountponupyemslie paszaeibl MOH

(TeMBI TUCITUTLIINHEI)

KOMITETCHIIUA
(nn ee yactu)

HaunmenoBanue
OIIEHOYHOT'O CPEICTBA

2

3

4

Meroavka onpeaeseHus pacuer-
HBIX BEJIMYMH MT0’KapHOTO pUCKa
B 3JIaHUSIX, COOPY>KEHHUAX U CTPO-
EHHSX PA3JINYHBIX KIIACCOB
(YHKIMOHANBEHOW TTOKapHOM
onacHocth. Knaccel QpyHKImO-
HaJIbHOM MOYXKapHON OMacHOCTH
31aHui. OCHOBHBIE pacueTHbIE

TK-22, TIK-35,
TK-39, TK-41

JlabopartopHnas pabora,
cobeceoBaHUE.




BEJIMYMHBI HHAUBUAYATEHOTO
MOYKAPHOTO PUCKA.

MeToiuka onpeiesIeHus pacueT-
HBIX BEJIMYMH MT0’KapHOTO PUCKa
B 3JIaHUSIX, COOPY)KEHHUAX U CTPO-
€HUSIX Pa3JINYHbIX KJIACCOB
(YHKIMOHANBEHOW TTOXKaPHOM
onacHocTH. [lopsok mposene-
HHUA pacyeTa WHIUBUYAIBHOIO
noxkapHoro pucka. Ilopsaok pas-
pabOTKH AOMOTHUTENBHBIX IPO-
THBOIOXAPHBIX MEPOIPUITUN
MpHY ONpEACIICHUH PacueTHOU Be-
JIMYUHBI HHAUBUAYAIBHOTO I10-
YKapHOT'O PUCKa.

T1K-38,
TK-39, TIK-41

JlaGopaTtopHas pabora,
cobecemoBanue.

Onpenenenne pac4eTHOTO Bpe-
MEHH 3BaKyalluH JIIOJEH U3 Mo-
MEIIeHUHN U 3JaHuM.
VYrpolleHHas aHaTuTHIeCKast
MOJEIb IBIKEHHS IFOACKOTO TO-
TOKA.

Pacuer Bpemenu 3Bakyanuu ¢
MPUMEHEHUEM YIIPOIIEHHOW MO-
JIeJIU IBUKEHUS JIFOJICKOTO I10-
TOKA.

[1K-22, I1K-38,
[1K-39, [1K-41

JlaboparopHas padora,
cobecemoBaHue.

OrnpeneneHre pacueTHOT O Bpe-
MEHH 3BaKyallly JIOJeH U3 1o-
MEIIeHUH U 3JaHuM.
MaremaTtndeckast MOJIedIb WHI-
BHU1yaJIbHO-TIOTOYHOI'O JIBUKE-
HUS JII0JIEN U3 30aHUS.

I1K-22, T1K-35,
[1K-39, [1K-41

JlaboparopHas pabora,
cobecel0BaHME.

OmpeneneHre pacueTHOTO Bpe-
MEHU 3BaKyaIluu JIFOJIeH U3 Io-
MEILEHNHN U 3IaHUH.
MMuTanimoHHO-CTOXacTUUECKAs
MOJIENb ABMXKEHHMS JIFOJICKHX I10-
TOKOB.

TIK-22, K-35,
T1K-38, TTK-39,
TK-41

JlaGoparophas paboTa,
cobeceloBaHUeE.

[Mopsinok nmpoBeneHus pacyera u
MaTeMaTHYECKHe MOJCIH JUIs
OlIpe/ieNIeHHs] BpEMEHH OJIOKUPO-
BaHUsI ITyTel SBaKyalny onac-
HBIMHU (paKTOpaMHU IoXKapa.
ITopsinok nmpoBeaeHUs pacyera.
Knaccudukanus u odnacts npu-
MEHEHHUS! METOJIOB MaTeMaTHy4e-
CKOT'O MOJICTTMPOBAHUS MTOXKAPA.
WnTerpanbHas MaTeMaTuiecKas
MOJIeJIb pacueTa ra3oo0MeHa B
3JIAaHHHU TIPU TTOXKape.

[K-22, I1K-35,
[1K-38, I1K-39,
I1K-41

Jlaboparophas pabora,
cobecemoBanue.

ITopsnok npoBesieHus pacuera u
MaTeMaTUYEeCKHEe MOJICIU IS
OTpeIeNICHNsI BpEMEHH OJIOKHUPO-
BaHUs MyTEN SBaKyallly Orac-
HbIMH (DaKTOpaMu ToXkapa.
AHaTUTHYECKHE COOTHOIICHUS
JUJISL OTIPEICTICHUS] KPUTUYECKOMN
MPOJOJKATEIILHOCTH TOXKapa.
Marematuyeckas JBYX30HHASI

TK-22, TIK-35,
TK-38, ITK-39,
K-41

JlabopartopHnas pabora,
cobeceoBaHUE.




MOJeIb NoXkapa B 31anuu. [lome-
BOW METOJ MOACITUPOBAHUS TI0-
JKapa B 3JaHUH.

Pacuer ymep0a ot noxapa.
Bo3MokHBIE 3KOHOMHYECKHUE T10-
Tepu OT noxapa. [lorepu yactu
HaI[MOoHaIbHOTO Oorarctra. [lo-
TEPH B Pe3yJbTaTe OTBICUCHUS
peCypcoB Ha KOMITEHCAITHIO T10-
caeacTBuit nmoxapa. [lorepu us-
32 HEUCTIOJIb30BAHMS BO3MOXKHO-
cTelt BeiencTBue moxkapa. Coru-
ATbHO-3KOHOMUYECKHE MOTEPH.

TIK-22, TTK-35,
TK-39, TIK-41

JlaboparopHas paboTa,
cobeceloBaHUE.

[Iporpammuoe obecnieuenne CHU-
THUC nnsa pacueTa moxapHoro
pHCKa.

«CUTHUC: Copunt». «CUTUC:
Onoytex». «CUTUC: DBatex».
«CUTHUC: dnoytex By».
«CHUTHUC: brnok 1». «CUTUC:
brox 2». «CUTUC: Atpuym».
«CUTHUC: daammepy. «CHU-
THUC: Cencopy.

TK-22, TTK-35,
TK-39, TIK-41

JlaboparopHas paboTa,
co0eceoBaHUeE.

10.

3amaHue Ha pacyeT B MPOrpaMM-
noM obecreuennn CUTHUC.
Onucanue oobexTa. BricoTa 3Ta-
JKel M TTOTOJIKOB. Pacuernas umc-
JIEHHOCTh Jojen. MHdopmanms
0 MyTSX 3BaKyalluu.
Hudopmarus o cucremax mpoTu-
BOMOKapHOI1 3amuThl. Onrcanue
CIICHapHUEB MoXkapa.

TK-22, TTK-35,
TK-39, TIK-41

JlaboparopHas pabora,
cobecemoBaHUe.

11.

Breibop Mopeneit M pacyeTHBIX
nporpamm CUTHUC.

Onucanne mojeneid. Beioop mo-
JIeNd JJ1s1 pacyeTa BpeMEeHHU IBa-
Kyaruu. Beibop Moxenu s pac-
4yeTa BpeMeHH OJJOKHPOBAHMSI.

[1K-22, T1K-35,
[1K-39, [1K-41

Jlaboparophas pabora,
cobeceioBaHMe.

12.

Co3pmanue TOMOJIOTHH B IPO-
rpammax «CUTUC: OnoyTek
By, «CUTHUC: biok» nimn
«CUTHUC: BUM». Obuiue cBe-
JEHHSI O IPOTPaMMax.

OxHo nporpaMMel. CBOHCTBa
00BeKkToB. PegakTipoBanme KoH-
Typa oonekTa. Ilpussska. IIpo-
BEpKa HAJIMYUS COEJIMHEHUI.
TpexmepHOe n300pakeHre
cuensl. [Tone3npie HACTPOUKHU.
3a3o0p. Yposenb. PaboTa ¢ Tek-
ctoM. BeiHocku. Pasmepsl. Bu-
JIUMOCTBH OOBEKTOB.

TIK-22, TTK-35,
TK-39, TIK-41

Jlaboparophas pabora,
cobecemoBanue.

13.

Co3panue TOMOJIOTHH B IPO-
rpamMMax «CUTUC: ®noyrek
Bl», «CUTHUC: bimoky» uinmn
«CUTHUC: BUM». IIpumep no-
CTPOCHUSI TOTIOJIOTHH.
DNeMeHTHI TOTIOJIOTHH. DTax.
Kopunop. ITomemnienue. JlBeps.
[Ipoxon.

[IK-22, T1K-35,
[1K-39, [1K-41

JlaGoparopnast padora,
cobece0BaHME.




14.

Co3zmaHne TOTIOJIOTHH B TIPO-
rpammax «CUTUC: ®dmoyTex
Bl», «CUTUC: brnok» unu
«CUTHUC: BUM». ITpumep no-
CTPOEHHS TOTIOJIOTHU.

Pammna. Beixon. JIectHuna.
[Ipoemsl. Pacuernas Touka. Ko-
nupoBanue dTaxei. Tomomorus.

ITK-22, T1K-35,
I1K-39

JlaGopartopHas pabora,
cobeceIoBaHUE.

15.

ITocTpoeHne pacueTHOrO creHa-
pus 3Bakyanuu B «CUTHUC:
®noytex B/I».

Cosznmanue crienapus. J{obapie-
HUM 3TaKeil B cieHapuid. Bei-
xoJpl U JtlecTHULBL. [Tomenenus,
npoxoabl, Kopuaopel. CBoiicTBa
moaei. PacueTHele TOUKH B Clie-
Hapuu. Bpems Hadasna 3Bakya-
uud. Pacnipenenenue nroaei no
o0bekTaM Tonosiorud. CBOMCTBO
«AxTuBHBIIY. CBOMCTBO
«Hanpasnenue »Bakyanuun». Ile-
pemenieHrne 00ObEKTOB.

TIK-22, TTK-35,
TK-39, TIK-41

JlabopaTtopHas pabora,
cobecemoBanue.

16.

Pacuer sBakyanuu B «CUTHUC:
®noytek B/I».

Br16op mozmenu pacuera. [lo-
CTPOEHUE MyTH 3BaKyalnuu. BeI-
IIOJIHEHME pacyeTa. Pe3ynbTaTsl
pacuera u popMUpOBaHUE OT-
yeta. Cxembl 3BaKkyanuu. Busya-
JIU3AIUS IBHKEHUS JIFOEH.

[K-22,
[1K-39, [1K-41

JlaboparopHas pabora,
cobeceloBaHUE.

17.

Pacuer aBakyanuu B «CUTUC:
®noytex B/I».

Yucnenusle JanHble. Touky U
rpaduku. Otuet. [Touck omm-
0ok. Bepuduxkarus pacuera u
pabota ¢ mapamerpam. Bepudu-
Kalysl MaTeEMaTU4ECKOU U KOH-
LENTyaTbHON MOJIENIN IBaKya-
017078

[1K-22, T1K-35,
[1K-39, [1K-41

Jlaboparophas pabora,
cobeceioBaHMe.

18.

[TocTpoenne pacueTHoOro CIieHa-
pus noxapa B «CUTHUC: BUM».
Cuenapuii. 'eomerpus. [loxap-
Has Harpy3ka. KonTposs nasine-
Hus. [IpoeMbl 1 BEHTUIISIIHS.
Pacuernbie Touku. 3amyck pac-
yeTa. Pe3ynpraTel pacueTa n
(hopmMupoBaHue oT4eTa. 3HaUe-
Hust ODII B pacueTHBIX TOUKAX.
I'paduxu pazsurus OPII B pac-
YeTHBIX Toukax. [ paduku pa3su-
THs IoXkapa. Buzyanuzanus pac-
npoctpaneHus OPII. Otuer. Be-
puduKaysa pacyera u padoTa ¢
napamerpamu. Bepudukamms ma-
TEMaTHYECKON M KOHLIENTYaIbHOI
MOJIENH IOXKapa.

TIK-22, TIK-35,
TK-39, TIK-41

JlabopartopHnas pabora,
cobeceloBaHUE.




19.

[Toctpoenune pacueTHOTO CIleHA-
pus noxapa B «CUTUC: brox».
Cuenapuii. 'eomerpus. [Toxap-
Has Harpy3ka. Kontpounp naBie-
Hus. [IpoeMbl 1 BeHTHIIALUSL.
OxHo pacuera. Pe3ynbraTs pac-
geTa M JOPMHUPOBAHHE OTUETA.

TK-22, TTK-35,
TK-39, TIK-41

JlaboparopHas pabora,
cobecemoBanue.

20.

ITocTpoenune pacueTHOro CrieHa-
pus noxapa B «CUTUC: brox».
3nauenust OPII B pacyeTHBIX
toukax. ['paduxu ODII B pac-
YeTHBIX TouKax. [ paduk MomHo-
CTH nokapa. Busyanuzauus pac-
npoctpaneHus O®PII. Otuer. I1o-
WCK omunOoK. Bepudukarms pac-
yeTa ¥ paboTa ¢ napameTpamu.
Bepudwukarus maremMaTnaeckoi
1 KOHLENTYaJIbHON MOJENH 1o-
xKapa.

TIK-22, TTK-35,
TK-39, TIK-41

JlabopaTtopHas pabora,
cobecemoBanue.

21.

Pacuer pucka B nporpamme «CH-
TUC: CrpunT».

Onwucanne nporpammsl. Beioop
METOAMKU pacuera. Pacuer Bepo-
ATHOCTH 3Bakyaru. [loctpoe-
HHUE CLIEHapHs pacueTa pHUcKa.
[Touck ommbok. @opMupoBaHme
OTYeTa.

TIK-22, TTK-35,
TK-39, TTK-41

JlaboparopHas pabora,
cobeceloBaHUE.

22.

OdopmieHne pe3ynbTaToB pac-
4YeTa WHANBHIyaITLHOTO MOXKap-
HoOro pucka. CoctaB JOKyMeHTa-
nmu. ey u 3amaun paboThl,
MpeIoiaraeMoe UCIoib30Ba-
Hue. Onucanue o0beKTa 3a-
muThl. CBeneHus 00 UCIIOITHUTE-
nsx. PacyetHsie crieHapuy 1mo-
xapa. KoHnenryaipHbIe 1 MaTe-
MaTHYECKHE MOJIETH.

[K-22, I1K-35,
[1K-39, [1K-41

Jlaboparophas pabora,
cobecemoBanue.

23.

OdopmieHne pe3ynbTaToB pac-
4YeTa WHANBUIyJTLHOTO MOXKap-
HOTO pucka. PacueTHbie Moienu
U TIpOrpaMMHOe 00ecTieueHue.
Pacuernas cxema (mapameTpsl
pacuetHoi Moaenu). Mudopma-
ust 00 00ecTieueHNH pacyerTa.
PesynbraThl pacuera. OueHka
YUCJIEHHOW YCTOMYMBOCTH.
Or1eHKa COOTBETCTBUS YHCIICH-
HOM Y KOHIIENTYaJIbHON MOJIEIH.
OreHka IOCTOBEPHOCTH PE3YIlb-
TaToB pacuéra. 3aKIFOUYEHHUE 110
pacuety. OTleHKH B peKOMeHa-
1005058

[1K-22, T1K-35,
[1K-39, [1K-41

Jlaboparophas pabora,
cobeceioBaHMe.

24,

[Iporpamma 11 onpeencHus
BEJIMYMHbI HHAUBUAYAIBHOIO
[IOKapHOI'0 PUCKA B 3/IaHUAX, CO-
OPYXCHUSIX U CTPOCHHAX

[K-22, T1K-35,
I1K-39, [1K-41

JlaGoparopnast padora,
cobece0BaHME.
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Pa3NUYHBIX KJIACCOB (PYHKIHO-
HaJIbHOM MOYXKapHON OMacHOCTH
«Fenix+».

OCHOBHBIE TPUHIUIIEI PaOOTHI
nporpammsel. UHTEpdetic ipo-
rpaMmsbl. «/lepeBo mpoexTay.
HNucTpymenTs! uepuenus. 1n-
CTPYMEHTHI YIPaBIEHUS BUJOM.
CoBMECTHOE HCTIOIb30BaHUE HH-
CTPYMEHTOB YEpPUEHUS U HHCTPY-
MEHTOB YIPaBJICHUS BUIOM.
BcnomoratenbHble HHCTPY-
MEHTBI.

25.

[Iporpamma 11 onpeeneHus
BEJIMYMHBI HHANBUAYATBEHOTO
MOKapHOI'0 PUCKA B 3aHUAX, CO-
OPYKCHHUSIX U CTPOCHUSX Pa3-
JUYHBIX KJIAcCOB (DYHKIIMOHAIb-
HOH MOKapHOHW ONacHOCTU
«Fenix+».

Coznanue HOBOTroO poekTa. Co-
3IaHue HOBOTO CLIEHApUs U
staxka. UImmopt geprexeit B Gpop-
mate DWG/DXF u uzo0paxe-
HUH. 3amycK MOAETUPOBaHUS
sBakyauuu. Hactpolika mapamer-
poB FDS.

TK-22, TTK-35,
TK-39, TIK-41

JlaboparopHas paboTa,
cobeceoBaHUE.

26.

IIporpamma a1 onpeneneHus
BEIMYMHBI HHAWBHTyaJIbHOTO
[T0’KapHOT0 PHUCKa B 3[JaHMSIX, CO-
OpYKEHUSIX U CTPOCHHUAX pa3-
JUYHBIX KIACCOB (DYHKIIMOHAIb-
HOH MOKapHOW ONacHOCTU
«Fenix+y.

[ToaroroBka K 3aIrycKy MOJIENH-
pOBaHMA pa3BUTHS MOXKapa. 3a-
ITyCK MOJEINPOBAHUS Pa3BUTHUS
noxapa. Pacuer pucka. [Tomyue-
HHUE TEXHUYECKOTO 3aKITI0UEHHsI.

TIK-22, K-35,
TK-39, TTK-41

JlaGoparophas paboTa,
co0eceoBaHUeE.

27.

IIporpamma ju1st pacuera Bpe-
MEHH OJIOKMPOBaHUSI IBaKyalluH
OracHbIMU (PaKTOPaMH TOXKapa
«FireGuide».

Hauano pabotsl ¢ nporpamMmoii.
JHob6aenenune rpadudeckux 00b-
extoB. CteHsl. [IpensTcTBHSL.
Jlectanupl. JlecTHUYHBIE MII0-
MIaJKU. BeHTHISIIMOHHBIE OT-
Bepcrusi. CripuHkiepsl. Jlerek-
TOpHBI. BerauciaurenbHble CETKH.
HobaBnenne 1BycKaTHON
kpeimu. [lepemenienre o0bex-
toB. Co3nianue, yJajaeHue u pe-
JaKTUPOBaHHUE TTapaMeTPUICCKUX
00bexToB. OnycaHue TUIIOB I10-
BepxHocTel. IMmopt uepTexa
n3 AutoCAD, pacriozHaBaHue
HUMIIOPTUPOBAHHOTO YEPTEXKa.

[K-22, I1K-35,
[1K-39, [1K-41

Jlaboparophas pabora,
cobece0BaHME.
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Onucanue nokasarteneu u KpUTCPHUCB OLICHUBAHUA KOMHGTCHHI/Iﬁ 0 ANCHUIIIINHE

Ha PA3JIMYHbIX JTallaX UX (pOpMI/IpOBaHI/IH, OIIMCAaHUC IIKaJI OICHHUBAHNWA.

Tabnuna 4
Kon xomme- | Ilnanupyemsle [Toka3zarenu ¥ KpUTEPHUH OLICHUBAHUSI PE3YIbTATOB O0YUEHHS
TEHLIUH, pe3yabTaThl Hwxe noporo- IToporossrii IIponBuHyTHII BeIcokwii ypo-
3TaIbl OCBO- 00yueHus BOTO YPOBHS ypoBeHb (ymo- YpOBEHB (XO0- BEHb (OTIMYHO)
SHHSI KOMIIe- (HeynoBneTBO- BJICTBOPH- po1io)
TEHINH PHUTEIBHO) TENBHO)
1 2 3 4 5 6
IK-22 3Haer: OoOyuaromuiicss | OOyvaromuiics | OOyuaromuiics OoOyuarommiicst
METOAMKH TI0 HE 3HAET METO- | IEMOHCTPHUPYET | 3HAeT 3HaeT
OTIPEICIICHUIO JIKH T10 OTIpe- | TIOBEPXHOCTHBIE | METOAUKHU TIO METOAUKHU TI0
IIPOTHO3MpYe- JIEJICHHIO IIPO- 3HAHUS OTIPENICJICHHIO OTIPEICJICHHIO
MBIX pa3MEepOB | THO3HPYEMBIX METOJMK I10 MPOTHO3UPYEMBIX | MPOTHO3UPYEMBIX
30H BO3/EH- pa3MepoB 30H OIIPE/IEICHHIO pa3MepoB 30H pa3MepoB 30H
CTBUSA ONACHBIX | BO3JCHCTBUS MPOTHO3UpPYE- BO3JICUCTBUS BO3JICHCTBUA
(hakTopoB mpu OTaCHBIX (h)aKTO- | MBIX Pa3MEpOB OIMacHBIX (p)aKTO- | OMACHBIX (haKTO-
aBapusax U Io- pOB IIpH aBa- 30H BO3JIEH- pOB IIpH aBapusAX | pOB IIPU aBapUAX

XKapax Ha Tex-

PHSIX U OXapax

CTBHs OIIaCHBIX

U TIOXKapax Ha

1 TIOXKapax Ha

HOJIOTHYECKHX | Ha TEXHOJIOTU- | (PaKTOPOB IPHU TEXHOJIOTHYECKUX | TEXHOJIOTHYe-
yCTaHOBKaX. YEeCKHX yCTa- aBapusxX U 1o- YCTAHOBKAaX, OJI- | CKHX YCTaHOBKaX.
HOBKaX. Kapax Ha Tex- HAKO UCTIBITHIBAET

HOJIOTHYECKHX | HEKOTODBIE 3a-

YCTAHOBKaX, OJ- | TPYAHEHHS B

HAKO UCTIBITHI- (hopMynHpoBKax

BAaeT 3aTpyAHE- | U HOPSIIKE U3JI0-

HUs B QOpMYJIH- | KEHHUS MaTEepH-

POBKax W HyX- | ana.

JlaeTcs B HaBO-

JSIILUX BOIIPO-

cax, HO OTBETHI

Ha HUX (hopmy-

JHUPYET caM.
Ymeer: O6yyaromuiics | OOyvaromuiics | OOyuaromuiics OO0yuaromuiics
MPaBUIIBHO BEI- | HE YMeEeT Tpa- yMeeT BBIOUpAaTh | yMeeT BBIOMpaTh | yMeeT BRIOUpaTh
Opatb npo- BUJIBHO BBHIOU- IIPOTPaAMMHBIN IIPOTPaMMHBIN IIPOTPaMMHBI

CPaMMHBIN Po-
IYKT JUI pac-
YyeTa pa3MepoB
30H BO3JEH-
CTBUSI OITACHBIX
(hakTopoB Mpu
aBapusxX U I0-
*Kapax Ha TexX-

paTh MporpaMMm-
HBII IPOAYKT
JUISL pacueTa
pasMepoB 30H
BO3/IEICTBHS
oracHbIX (haKTo-
POB IIpH aBa-
pUSAX U TIOXKapax

TPOAYKT JJIst
pacdera pazme-
POB 30H BO37€EH-
CTBHS OTIACHBIX
(akTopoB npu
aBapwusix M Io-
JKapax Ha TeX-
HOJIOTHYECKUX

OPOJIYKT ISl pac-
4eTa pa3MepoB
30H BO3JCHCTBHS
OIacHbIX (aKTo-
POB TIpHY aBapusIx
1 TIoXKapax Ha
TEXHOJOTHUYECKIX
YCTaHOBKAX, OJI-

OPOJIYKT ISl pac-
4era pa3MepoB
30H BO3JCHCTBHS
OIacHbIX (aKTo-
POB IIpU aBapusIx
U TOJKapax Ha
TEXHOJIOTHYe-
CKUX yCTaHOBKaX.

HOJIOTHYECKUX Ha TEXHOJIOTH- YCTaHOBKaX, OJI- | HAKO JIOMYCKaeT
YCTaHOBKaX. YECKUX yCTa- HAaKO JIONYCKaeT | He3HAYUTEJIbHbIC
HOBKaXx. OIIMOKYU ¥ Tpe- | OMIMOKHU M HYK/a-

OyeT MoCTOsH- €TCSl B KOPPEKTH-

HOTO KOHTPOJSI | POBKE CBOEH pa-

3a BBITIOJIHE- OOTHI.

HUEM PalOTHL
Baageer: OO6yuvaromuiics | OOyuwarommiics | OOy4arormmiics OO0yuaromuiics
HaBbIKAMH MPHU- | HE BJIaJeeT BIIaJIEET HABEI- BIIaJIEET HABEI- BJIaJICET HABEI-

MEHEHHUS TPO-
IrPaMMHBIX TIPO-
JYKTOB JIJIS pe-
IICHHS 331249 T10
OTIPEICTICHHUIO

HaBBIKaMH MIPH-
MEHEHMUSI ITPO-
IpaMMHBIX IIpO-
TYKTOB JJIS pe-
LIEHUs 3a/1a4 110

KaMu pUMeHe-
HUS IPOTPaMM-
HBIX TIPOJYKTOB
JUTSL pEILIEHUS
3aJ1a4 1o

KaMH HaBBIKAMHU
MIPUMEHEHUS TIPO-
TPaMMHBIX TIPO-
IYKTOB AJIS pele-
HUS 33724 10

KaM# HaBBIKaMU
MIPUMEHEHHUS
MIPOTPaMMHBIX
MIPOAYKTOB JJIs
pemeHus 3a1a4
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MIPOTHO3UPYE-
MBIX Pa3MepOB
30H BO3JCH-
CTBHS OMACHBIX
(haxTopoB IpH
aBapusIX U I0-
Kapax Ha TeX-

ONPEAEIICHUIO
MPOTHO3UpYE-
MBIX Pa3MepoB
30H BO3JIcH-
CTBHS OIACHBIX
(baxTopoB mpu
aBapusix  1o-

ONPEAEIICHUIO
MPOTHO3UpYE-
MBIX Pa3MepOB
30H BO3/CH-
CTBHS OITACHBIX
(akTopoB npu
aBapusix U Mo-

OTIpeICIICHUIO
MIPOTHO3UPYEMBIX
pa3MepoB 30H
BO3JEHUCTBUSA
OTIaCHBIX (haKToO-
POB TP aBapusix
Y TIOKapax Ha

I10 OTIPE/ICIICHUIO
IIPOTHO3HPYEMBIX
pa3MepoB 30H
BO3/ICHCTBHUS
OTIaCHBIX (haKToO-
POB TIpHU aBapusix
7 TIOJKapax Ha

HOJIOTUYECKUX | JKapax Ha TeX- ’Kapax Ha Tex- TEXHOJOTMYESCKUX | TEXHOJIOTHYE-
YCTaHOBKaX. HOJIOTHYECKHUX HOJIOTHYECKMX | YCTAHOBKAaX, OJ1- | CKUX YCTaHOBKaX.
YCTaHOBKAX. YCTAHOBKAX, OJ1- | HAKO HCIIBITHIBACT
HAKO HCIIBITHI- HEKOTOpbIE 3a-
BaeT TPYJHOCTH | TPYAHCHUS B pe-
B CaMOCTOSI- [ICHUH MPaKTHYe-
TEJILHOM pellie- | CKHX 3aJad.
HUH MTPaKTHYe-
CKHUX 3a]1a4.

IK-35 3naeT: OOyuvaromuiics | OOyyvarommiics | OOy4arormiics OO0yuaromuiics
MpaBWiia pa3Me- | He 3HaeT mpa- JEMOHCTPHUPYET | 3HACT MpaBHiia 3HACT MpaBHIIA
IIICHUS] HOBBIX BWJIa pa3Mellie- | MOBEPXHOCTHBIC | pa3MEIICHUS HO- | pa3MeleHHs HO-
MPOM3BOJCTBEH- | HUS HOBBIX MMPO- | 3HAHMS MPABHI | BBIX IPOU3BOJI- BBIX MTPOU3BO/I-
HBIX 00BEKTOB W3BOJICTBCHHBIX | pa3MelICHHS CTBCHHBIX O0BCK- | CTBEHHBIX O0BEK-
Ha OCHOBE 00BEKTOB Ha OC- | HOBBIX IPOM3- TOB Ha OCHOBE TOB Ha OCHOBE
OLICHKH MOXap- | HOBE OIICHKH BOJICTBEHHBIX OLICHKH MOXKap- OLICHKH TOXKap-
HOTO PHUCKa. MO’KaPHOT0 00OBEKTOB Ha OC- | HOTO PUCKa, OJI- HOT'O PHUCKa.

pHcKa. HOBE OLICHKU HAKO UCTIBITHIBACT

MOKapHOT0 HEKOTOpBIC 3a-
pHCKa, OJHAKO TPYAHEHUS B
HCTBITHIBACT 3a- | GOPMYyITHUPOBKAX
TPYAHEHUS B U TIOPSIIKE U3J10-
(hopMyHPOBKaxX | XKEHUS MaTepU-
U Hy)KJIaeTcsi B | ana.
HABOJIAIINX BO-
mpocax, HO OT-
BETHI Ha HUX
hopmymupyet
cam.

Ymeer: OOyyarormuics OO0yuaromuiics OO0yuaromuiics OO0yuaromuiics

OIIEHUBATH BEIIN-
YUHY MMOKapHOTO
pHCKa IpH pasz-
MEIIEHUH HOBBIX
MTPOU3BOICTBEH-
HBIX 00OBEKTOB.

HE YMeET OLIEHH-
BaTh BEJIMYHHY
MIOXKAPHOTO
pHCKa TIpH pas-
MEILIEHUH HOBBIX
MIPOM3BOICTBEH-
HBIX 00BEKTOB.

yYMEET OLICHUBATh
BCJIMYUHY I10-
JKAPHOTO PHCKa
MIPH pa3MEIeHUN
HOBBIX IIPOU3-
BOJACTBCHHBIX
00BEKTOB, O]I-
HAKO JOIMYyCKaeT
OLIMOKH U Tpe-
OyeT MoCTOsH-
HOTO KOHTPOJIS
3a BBIITOJTHEHUEM
paboThL.

yMeeT OllCHUBATh
BEJIMYUHY MOXKap-
HOTO PHCKa MPH
pa3MenieHruH Ho-
BBIX ITPOU3BOJI-
CTBEHHBIX 00BEK-
TOB, OJHAKO J0-
IMyCKaeT He3HaYH-
TENBHBIE OLINOKHU
W HYXJIaeTCs B
KOPPEKTUPOBKE
CBOEH pPabOTHI.

yMeeT OLICHUBATh
BEJIMUUHY TOXap-
HOTO pHCKa MpH
pa3MeInieHuy Ho-
BBIX ITPOU3BOJI-
CTBEHHBIX 00BEK-
TOB.

Baaneer:
HaBBIKaMH TIPH-
MEHEHHUS MPO-
TPaMMHBIX TIPO-
JTyKTOB JIJISl pac-
yeTa BEJIUYNH
T0KapHOTO
pHCKa IpH pas-
MEIEHNH HOBBIX
MIPOU3BOJICTBCH-
HBIX 0OBEKTOB.

OOyyarormuics
HE BJIAJIEET
HaBBIKAMH IPH-
MEHEHMSI IPo-
IPaMMHBIX IIPO-
JIyKTOB JJIsl pac-
Yyera BEJIMYMH
MOKapPHOTO
pHCKa IIpH pas-
MEILIEHUH HOBBIX
MPOU3BO/ICTBEH-
HBIX 00BEKTOB.

OO6yuaronuiics
BIIaJIEET HABBI-
KaMH [IpUMCHe-
HUS TPOTpaMM-
HBIX TIPOTYKTOB
JUTS pacueTa Be-
JUYHH TOXap-
HOT'O pUCKa MPH
pa3MelieHu Ho-
BBIX TIPOU3BO/I-
CTBEHHBIX 00b-
€KTOB, OJTHAKO
HCIBITEIBAET
TPYJAHOCTH B

OO0yuaronuiics
BJIaQACCT HaBBIKaMU
HpI/IMeHeHI/IH HpO-
IrPaMMHBIX IIPO-
JyKTOB JIJIs pac-
geTa BCJIUYHUH I10-
JKaApHOTO PUCKa
MPY pa3MeIlCHUH
HOBBIX IIPOU3BOJI-
CTBEHHBIX 00BEK-
TOB, OJHAKO HCIIBI-
THIBA€T HEKOTOPHIE
3aTPyIHCHHUS B pe-
LIEHUU

OOGyuaromuiics
BJIaJiceT HABBI-
KaMH HpI/IMeHeHI/IH
MPOrPaMMHBIX
MPOJYKTOB JIJIst
pacyera BeJIM4YuH
MO’KapPHOTO PUCKA
MPH pa3MeICHUH
HOBBIX MPOU3BO/I-
CTBEHHBIX 00BEK-
TOB.
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CaMOCTOSITEb-
HOM peLLEHUU

MPAKTUYECKUX 3a-
auy.

MIPAKTUIECKUX

3ajau.

T1IK-38 3naer: OO6yuarommuicst OOyuarommuics O6yuarommuiics OO6yyarormuiics
OCHOBHBIE TIpa- HE 3HaeT Ipa- JEeMOHCTPUpPYET | 3HAeT IpaBIjIa MO- | 3HAET IpaBIIa
BWJIa MOJICTIMPO- | BWJIA MOJICTHPO- | TIOBEPXHOCTHBIC | IEIMPOBAHUSA pa3- | MOJACITHPOBAHHUS
BaHUs Pa3ny- BaHUsI Pa3ny- 3HAHUSI OCHOB- JWYHBIX TEXHUYE- | Pa3IUYHBIX TEX-
HBIX TEXHHYE- HBIX TEXHHIYE- HBIX IIPABUJI MO- | CKHX CHCTEM U HUYECKUX CHCTEM
CKUX CHCTEM U CKUX CHCTEM U JeTTUPOBAHII TEXHOJOTHYECKUX | M TEXHOJIOTHYE-
TEXHOJIOTHYE- TEXHOJIOTHYE- Pa3IMYHBIX T€X- | MPOLECCOB C MPU- | CKUX MPOLIECCOB C
CKHX TIPOIIECCOB | CKUX MPOIECCOB | HUYECKUX CH- menenneMm CAIIP | mpumenenunem
C IPUMEHEHHEM | C IPUMEHEHUEM | CTEM M TEXHOIIO- | IIJISl peuIeHus 3a- CAIIP mns pemre-
CAIIP ps pe- CAIIP nns pe- THYECKUX IIPO- Jlad OKapHOH HUA 3a7a4 NoXap-
LIEHUS 33]a4 10- | IIEHUs 3ajad 1o- | IIECCOB C MpUMe- | 0e30macHOCTH, Of1- | HOM 6e3omacHo-
)KapHOM Oe3orac- | sxkapHoi O6e3omnac- | HeHuem CAIIP HAaKO WCIIBITHIBACT | CTH.

HOCTH. HOCTH. IUTSL peIICHUs 3a- | HEKOTOPEIE 3a-

Jla4 MOXKapHOU TpynHeHus B dop-

6e30macHOCTH, MYJIHPOBKAX H T0-

OITHAKO HCIBITHI- | PSAAKE U3JIOKEHHS

BaeT 3aTpy/He- MaTepHania.

Hus B hopMyIu-

POBKax 1 Hy>KIa-

eTCsl B HABOI-

IIMX BOIPOCAX,

HO OTBETHI Ha

HUX hopMyu-

PYET caMm.
Ymeer: OO0yuaromuiics OO6yuaromuiics OO0yuaromuiics OO6yuaromuiics
MPaBHIILHO BHI- HE yMeeT Ipa- yMeeT BBIOUpaTh | yMEeT BEIOMpATh yMeeT BIOUpaTh
opats CAIIP mist | BWIBHO BEIOH- CAIIP gns mone- | CAIIP mia mone- CAIIP g mone-
MonenupoBanus | pate CAIIP mist | nupoBaHus pa3- | JTUPOBAHUS pas- JTUPOBaHUS pas-
Pa3JINIHBIX TCX- MOJCIIMPOBAHNA JIMYHBIX TEXHU- JIMYHBIX TEXHUYC- JIMYHBIX TCXHUYC-
HUYECKUX CH- Pa3INYHBIX T€X- | YECKUX CHCTEM U | CKHX CHCTEM H CKHX CHCTEM U
CTEM U TEXHOJIO- HHUYECKUX CU- TEXHOJIOIN4YC- TEXHOJIOITHYCCKUX TEXHOJIOITMYCCKUX
THYECKHX MPO- CTEM M TEXHOJO- | CKHX IPOLIECCOB | MPOLECCOB IIPH Pe- | MPOLIECCOB MPH
LIECCOB TIPH pe- THYECKUX TIPO- IIPY PEIICHNUH 3a- | IMICHUH 33134 [0- | PelIeHUH 3a1ad
IIEHUH 3a7a4 MO- | LECCOB MpH pe- Jlay OoXKapHOU JKapHOH Oe3orac- TOXKapHOH 0e3-
XapHoi 6e3omac- | IMIEHUH 337ad Io- | 6€30MacHOCTH, HOCTH, OJTHAKO JI0- | ONAcCHOCTH.
HOCTH. KapHOH 6e3omac- | 0JJHAKO JOITyC- IyCKaeT He3HAYH-

HOCTH. KaeT OIINOKH U TENBHBIE OITUOKH

TpebyeT MocTo- W HYXXJIaeTCs B

SIHHOT'O KOH- KOPPEKTUPOBKE

TPOJISI 32 BBITIOJ- | CBOCH pPabOTHL

HEeHHEM PadOoThL
Bnaneer: OO0yuaromuiics OO6yuaromuiics OO6yuaromuiics OO0yuaromuiics
HaBbIKaMH MOJEC- HC BJIaCCT BJIa€CT HABbI- BJIaACCT HABBIKAMH | BJIAACCT HABbI-
JUPOBAaHUS pa3- | HABBIKAMHU MOJIe- | KAMH MOJEIUPO- | MOICTHPOBAHHUS KaMHU MOJICITUPO-
JMUYHBIX TEXHH- | JTUPOBaHUS pa3- | BaHUS pasIHd- Pa3IMYHBIX TEXHU- | BAaHUS Pa3IHYHBIX
YECKHUX CHCTEM H JIMYHBIX TEXHU- HBIX TEXHUYEC- YECKHUX CHCTEM H TEXHUYCCKHUX CHU-
TEXHOJIOTHYE- YECKHX CUCTEM H | CKUX CHCTEM U TEXHOJOTHMYECKUX | CTEM U TEXHOJO-
CKHUX TIPOLIECCOB | TEXHOJIOTHYE- TEXHOJIOTHYe- MPOIIECCOB C MPH- | THYECKUX MPOIIeC-
C IPUMEHEHUEM | CKHUX IpolieccoB | ckux mnpoueccoB | meHeHueM CAIIP | cos ¢ npumeHe-
CAIIP nns pe- C IPUMEHEHUEM | C IPUMEHEHUEM | Ul pELICHHUs 3a- HueMm CAIIP nns
menud 3aga4d no- | CAIIP ans pe- CAIIP ans pe- Jlaq MOoXKapHOH pelieHus 3a1a4
KapHOI Oe3omac- | MICHUs 3a7ad 1Mo- | IICHUS 3a7ad Imo- | O0e30MacHOCTH, O/1- | TOXKapHOM 0e3-
HOCTH. KapHOI Oe3omac- | skKapHOM O6e30mac- | HAKO HCHBITHIBAECT | OMACHOCTH.

HOCTH. HOCTH, OJJHAKO HEKOTOPHIC 3a-

HCTIBITHIBACT TPYIHEHUS B pe-

TPYAHOCTH B Ca- HNICHWUU ITpaKTU4C-

MOCTOSITETILHOM | CKHX 3ajad.

PEIICHHUH TTPaK-

THUYECKHX 3a]1a4.

T1K-39 3Haer: OO0yyvaromuics OO0yuaromuiics OO0yuaromuiics OO0yuaromuiics
METOAHKH TIPO- HE 3HAET METO- JEMOHCTPUPYET | 3HACT METOIUKHU 3HAET METOAUKU
BEJICHUS DKCIIe- | JIHMKH IPOBEJIe- MMOBEPXHOCTHBIC | IPOBEICHHUS JKC- MIPOBEICHHUSI DKC-
PUMEHTOB, aHa- | HUS SKCHEPH- 3HAHUS [IEPUMCHTOB, aHa- | IEPUMEHTOB, aHa-
JIM3a v MEHTOB, aHAJIM3a | METOJUK Ju3a 1 00paboTku | JiM3a u 00paboTKH
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00paboTKH pe- 1 00pabOTKU pe- | MPOBEACHUS 3KC- | Pe3yJabTaToOB, OA- pe3yJIbTaTOB.
3yJIBTAaTOB. 3yIIBTAaTOB. MIEPUMCHTOB, HAKO UCIIBITHIBACT

aHam3a 1 00pa- | HEKOTOpEIE 3a-

00TKHM pe3ysbTa- | TpyAHeHHus B Hop-

TOB, OZJHAKO HC- | MYJIHPOBKAaX U II0-

MIBITHIBACT 3a- PSAKE U3ITOKEHHS

TPYIHCHUS B Marepuaa.

(bopMyIHpOBKax

U HY>KTaeTCs B

HaBOJSIINX BO-

pocax, HO OT-

BETHI Ha HUX

hopmynupyer

cam.
Ymeer: OO6yuaromuiics OO6yuarouiics OO6yuarouiics OO6yuaromuiics
MPaBUIILHO BHI- HE yMeeT Ipa- yMeeT BBIOUpaTh | yMEeT BHIOMpATh yMeeT BIOUpaTh
OpaTh mpo- BHJILHO BBIOH- MPOTPaMMHBIN MPOTPaMMHBIN MIPOTPAMMHBIH

IrpaMMHBIH IIPO-
JYKT JUId aHa-
n3a ¥ oopa-

paTh IporpaMm-
HBIA IPOAYKT
JUIs aHaIHU3a U

MPOAYKT ISt
aHanu3a u obpa-
OOTKH pe3yJibTa-

MPOAYKT JJIs aHa-
nmn3a u 006paboTKH
Pe3yJIbTAaTOB JKC-

IPOJIYKT JJIs aHa-
nu3a 1 06paboTKH
Pe3yNIbTAaTOB JKC-

00TKH pe3ynbTa- | 00paboTKH pe- TOB 3KCIIEPUMEH- | TIEPUMEHTOB, OfI- MEPUMEHTOB.
TOB SKCIICPUMEH- | 3yJIbTATOB KCIIE- | TOB, OHAKO JI0- | HAKO IOMyCKaeT
TOB. PHMEHTOB. MyCKaeT OIHOKH | He3HAYUTEIbHBIC

M TpeOyeT MOCTO- | ONIMOKH U HYX[a-

SIHHOTO KOH- €TCS B KOPPEKTH-

TpPOJIS 3a BBITIONI- | POBKE CBOCH pa-

HEHHEM padOThl. | OOTHI.
Bnaneer: OO0yuaromuiics OO6yuaromuiics OO6yuaromuiics OO6yuaromuiics
HABBIKAMH [IPO- | HE BIaJeeT BJIaJICET HABBI- BJIaJICeT HABBIKAMH | BIIaJCeT HAaBbI-

BE/ICHHs aHAIM3a
1 00paboOTKH pe-
3yJIbTATOB JKCIIE-
PHUMEHTOB C HC-

HaBBIKaMH IPO-
BEJICHUS aHAJIM3a
1 06paboTKu pe-

3y/lbTaTOB JKCIIE-

KaM# [poBeJie-
HUSI QaHAIK3a U
00paboTkH pe-
3yJbTATOB JKCIIE-

MPOBECHHS aHa-
nu3a u 00paboTKH
Pe3yJIbTaTOB JKC-
IIEPUMEHTOB C HC-

KaMH [POBEICHUS
aHaJM3a u oopa-
0O0TKHU pe3yJbTa-
TOB DKCIICPUMEH-

MOJIb30BaHHEM PHMEHTOB C MC- | PHMEHTOB C UC- | MMOJb30BAHHUEM CO- | TOB C HCIIOJIb30Ba-
COBPCMCHHBIX IIOJIB30BAHUEM IMOJIb30BAaHUEM BPEMCHHBIX IIPO- HHUEM COBPEMCH-
nporpaMMHBIX COBPEMCHHBIX COBPCMCHHBIX T'paMMHBIX IIPO- HBIX ITPOTrpamMMm-
MPOJYKTOB. POrPaMMHBIX MPOrpaMMHBIX IYKTOB, OJTHAKO HBIX TPOAYKTOB.

[POJYKTOB. MPOIYKTOB, O[- | HUCIIBITHIBAET HEKO-
HAKO UCIIBIThI- TOPBIC 3aTpyaHEC-
BaCT TPYAHOCTHU HUA B pCHICHUN
B CAMOCTOSITENIb- | MPAKTHYECKHX 3a-
HOM pelIeHHH naq
PAKTHYCCKUX
3aja4.

I[K-41 3naer: OO0yuaromuiics OO6yuaromuiics OO6yuaromuiics OO0yuaromuiics
METOAUKH IIPO- HC 3HACT METO- ACMOHCTPUPYET 3HACT METOJAHUKHU 3HACT METOJHUKHN
BEJICHUS DKCIe- | AWKH IpOBEJIe- MMOBEPXHOCTHBIC | TIPOBEICHHUS JKC- MPOBEICHHS JKC-
PUMEHTOB, aHa- | HUS SKCIEPH- 3HAHUS MIEPUMCHTOB, aHa- | IEPUMCHTOB, aHa-

nm3a ¥ oopa-

MEHTOB, aHaJIN3a

METOJUK IPOBE-

nmn3a u 06paboTKH

nm3a 1 06paboTKH

00TKH pe3ynbTa- | M 00pabOTKHM pe- | AEHHS dKCIEepH- | Pe3yibTaToB, OA- | Pe3yJbTaToB.
TOB. 3yJIbTaTOB. MEHTOB, aHAJIM3a | HAKO HCIIBITHIBAET

U 00paboTKH pe- | HEKOTOpHIE 3a-

3yJIbTATOB, OJI- TpyZIHEeHus B Qop-

HaKO WCHBITHI- MYJIUPOBKAX U T10-

BaeT 3aTpyIHe- psIIKe U3ITOKEHUS

HUSI B GQOPMYJIIH- | MaTepHuaa.

POBKax U Hy»X/a-

eTcs B HaBOJIA-

LUX BOIPOCAX,

HO OTBETHI Ha

HUX HOPMYIIH-

pyeT caMm.
YwMmeer: O6yuatomuiics Ob6yuaromuiics Ob6yuatomuiics Ob6yuatomuiics
MPaBUIBHO BBI- HE yMeeT IIpa- yMeeT BBIOMpaTh | yMeeT BEIOMpaTh yMeeT BBIOMpaTh
Opath BIJIHHO MPOTPAMMHBIN MPOTPAMMHBIN MTPOTPAMMHBIN
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MPOTPaMMHBII BBIOHpATh TPO- MPOIYKT ISt MPOAYKT IJIsl aHA- | MPOAYKT JUIS aHa-
MIPOJYKT JJIst rpaMMHBIM Ipo- | aHanmu3a u oOpa- | nu3a u 006paboTku | mu3a u 006paboTKH
aHanm3a u o0pa- | AYKT IJIs aHa- OOTKH pe3ysibTa- | pe3yiabTaTOB dKC- | PE3yJIBTAaTOB AKC-
00TKHM pe3ynbTa- | Jm3a u o0pa- TOB 3KCIIEPUMEH- | IEPHMEHTOB, OJI- MIEPUMEHTOB.
TOB SKCIEPHMEH- | OOTKH pe3yibTa- | TOB, OAHAKO JO- | HAKO IOITyCKaeT
TOB. TOB AKCIIEPUMEH- | ITyCKAeT OMMOKN | He3HAYUTCIHHBIC
TOB. U TpeOyeT MocTo- | OMOKU U HyX[a-

SIHHOTO KOH- €TCS B KOPPEKTH-

TPOJIS 32 BEITIONI- | POBKE CBOCH pa-

HEHHEM padOThl. | OOTHI.
Bnaneer: OO6yuaromuiics OO6yuarouiics OO6yuarouiics OO6yuaromuiics
HaBBIKaMH [IPO- | HE BIajeeT BJIa/IeCT HABbI- BJIaJIeCT HABBIKAMU | BJIa[€eT HABEI-

BEJICHUS aHAJIM3a
u 06paboTku pe-
3yJIbTATOB JKCIIE-
PHMEHTOB C HC-
HOJIB30BaHHEM
COBPEMEHHBIX
MPOrpaMMHBIX
HPOIYKTOB.

HaBBIKaMH IPO-
BEJ/ICHHS aHAJIM3a
u 06paboTKu pe-
3yJIBTaTOB JKCIIE-
PHUMEHTOB C HC-
TMI0JIb30BaHHEM
COBPEMEHHBIX
HPOTrPaMMHBIX
HPOJYKTOB.

KaMH TpoBejie-
HUSI aHAJTN3a U
00paboTKH pe-
3yJBTATOB JKCITE-
PHYIMEHTOB C HC-
MOJIb30BAHHEM
COBPEMEHHBIX
TPOTPAMMHBIX
MIPOYKTOB, O/
HAKO MCIIBITHI-
BaeT TPYAHOCTH
B CAMOCTOSITEITh-
HOM pelIeHHH
MPAKTHIECKHX
3aj1au.

[POBEICHHUS aHa-
an3a ¥ 00padoTKH
pe3yJIbTaToB JKC-
HEPUMEHTOB C HC-
H0JIb30BAaHUEM CO-
BPEMEHHBIX ITPO-
IPaMMHBIX ITPO-
IYKTOB, OJTHAKO
HCITBITHIBACT HEKO-
TOpbIE 3aTPy/IHE-
HHS B PEIICHHN
HPAKTHYCCKHX 3a-
nad

KaMH [pOBEICHUS
aHam3a u oopa-
0OTKH pe3ynbTa-
TOB 3KCIIEPUMEH-
TOB C UCIIOJIb30Ba-
HHUEM COBPEMCH-
HBIX [IPOrPaMM-
HBIX TIPOAYKTOB.
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3. TunoBbie KOHTPOJIbHBbIE 32/1aHUS U (MJIH) MHbIE MAaTePHAJIbI,
Heo0XoAMMBblIe /Il OLeHKH 3HAHUI, YMEHH i, HABBIKOB M ONbITA
AeATeJbHOCTH, XapaKTePHU3YIOLIUX 3TaNbl ()OPMHUPOBAHUSA
KOMIIETEHLUI B Ipouecce 0CBOCHUA 00pa3oBaTe/IbHOM POIrPaMMbl

3.1. JlabopaTopHbie padoThI

JIaGopartopHasi paboTa — 3T0 0COOBIN BU UHAUBUIYAIBHBIX pab0T, B X0J1€ KOTOPBIX
y4aluecss UCHOJIb3YIOT TEOPETUUECKUE 3HAHUS Ha MPAKTUKE, TPUMEHSIIOT Pa3IUYHbINA
WHCTPYMEHTApUH 1 TPUOETAIOT K TIOMOIITY TEXHUYECKUX CPENICTB.

JlabopaTopHast paboTa BBITIONHSAETCS B TCYSHUE OJHOTO 3aHITHUS U YCIOBHO JICITATCS
Ha TPU YaCTU: U3YUYCHUE TCOPUHU U TIOPSIKA BBIOJIHEHUS pabOThI, MPAKTUYECKOE BHITIOI-
HEHHE U OTUET 10 pabdore.

JlaGopatopHble 3aHITHUS TPEAYCMATPUBAIOT KPATKUI YCTHBIA OMTPOC 00yJarOIIUXCs
B HA4aJIe 3aHATUS JI BBISICHEHHUSI UX MMOJTOTOBICHHOCTH, BbIIaUy 3aJaHusl, O3HAKOMJIE-
HUE ¢ 00IIIeil METOIMKOM BBITIOJIHEHUS JJa00paTOPHOI pabOTHl U MPOBEPKY PE3yIbTATOB.

TemaTuka mabopaTOpHBIX pabOT yCTaHABIMBAETCS B COOTBETCTBUU ¢ paboyeil mpo-
rpaMMOM JUCUUILINHBI.

[lepedenb nmpuMeEpHBIX TEM JT1a0OPATOPHBIX PAOOT:
1) Meroauka onpeeneHus pacueTHBIX BEJIMYUH MOKapHOTO pUCKA B 3[TAHUAX, CO-
OPY>KEHHSIX U CTPOCHUSIX PA3TUYHBIX KJIACCOB (PYHKIIMOHAIBHOU MOKapHOM OMacHO-
ctu. Kiaccsl pyHKIIMOHANBEHOM MOKapHOM onacHOCTH 34aHuil. OCHOBHBIE pacueT-
HbIE BEJTMYMHBI UHAUBUIYaIbHOTO MMOXKAPHOTO PUCKA.
2) Meroauka onpeereHusl paCueTHBIX BEIMYUH TOKAPHOTO PUCKA B 3/ITaHUSAX, CO-
OPY)KEHHSIX U CTPOCHUSIX PA3TUYHBIX KJIACCOB (PYHKIIMOHAIBHON MOKapHOM OIMacHO-
ctu. [lopsgok mpoBeeHUs pacueTa UHIUBUIYAJIBHOTO TIosKapHOTro pucka. [lopsaox
pa3pabOTKH AOMOJHUTEIBHBIX MPOTUBOMOKAPHBIX MEPOTIPUSITUI TIPU ONPEIeTICHUN
pacueTHOM BEJIMUMHBI MHIMBUIYATBHOTO MOKAPHOTO PUCKA.
3) OnpeneneHue pacu€THOIO BPEMEHHU BAKyalluH JIIOJICH U3 TOMEIIEHUM U 3JaHuH.
VYrporieHHas aHAIUTHYECKAst MOJIeIb IBHXKEHUS JTIOJICKOTO TTOTOKA.
Pacder BpemeHu sBaKyaluu ¢ NpUMEHEHUEM YITPOIIIEHHON MOJIENN IBYXKEHUS JTHOT-
CKOT'0 MOTOKA.
4) OnpeneneHre pacueTHOrO BPEMEHH 3BaKyallly JIFOACH U3 MOMEIICHUHN U 3/TaHU.
MaremaTuyeckass MOJI€NIb HHANBUTYaTbHO-TIOTOYHOIO JIBUXKEHUS JIIOJIEH U3 3/1aHMUS.
5) OnpeneneHre pacyeTHOTO BPEMEHHU 3BaKYaIlUH JIFOACH U3 IOMEIICHNH 1 3IaHHI.
NMUTaMOHHO-CTOXAaCTUYECKAsI MOJIEIb IBH>KEHUS JTHOJICKUX MOTOKOB.
6) ITopsiiok MpoBeCHMS pacueTa U MaTeMaTHYECKUE MOICIH [T OTPEICICHHUS Bpe-
MEHU OJIOKMPOBAHUS ITyTEH IBAKyallMd OMACHBIMH (PAKTOPAMHU MOXKapa.
[Topsimok npoBenenust pacuera. Knaccudukanus u 0o01acTh NPUMEHEHUS METOJIOB
MaTeMaTH4YECKOro MOJIeIMpOBaHus nokapa. IHTerpanbHasi MaTeMaThudecKas Mo-
JieIb pacueTa ra3000MeHa B 3J[aHUH MPU TMOXKape.
7) TTopsiiok MpOBEICHHS pacyeTa U MaTeMaTHYECKUE MOJICIH JUIs OTIPE/ICTICHUS Bpe-
MEHHU OJIOKMPOBAHUS MyTeH 3BaKyalluu OMACHBIMU (DaKTOpaMH Moxkapa.
AHQIUTUYECKHUE COOTHOIIEHUS ISl ONPENEIICHHUS] KPUTUUECKON POIOTKUTENBHO-
CTH nokapa. MaremaTruueckas IByX30HHasi MOJIEJIb Mokapa B 31aHuu. [loneBon me-
TOJ MOJICIUPOBAHMUS M0KAPA B 3JJaHUH.
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8) Pacuer ymep0a ot moxapa. Bo3sMo)kHbIE SKOHOMHYECKHUE TTOTEPH OT moxkapa. I1o-
TEpU YaCTU HAIlMOHAJIbHOTO OoraTcTBa. [loTepu B pe3yabTaTe OTBICUEHUS PECYPCOB
Ha KOMIIEHCALIUIO NOCaeACTBUM noxkapa. [lorepu u3-3a HEMCIOAB30BAHMS BO3MOXK-
HOCTeH BenencTsue noxapa. CouuanabHO-?)KOHOMUYECKUE TIOTEPH.

9) INporpammuoe odecriederrne CUTHUC ms pacyera moskapHOTo pucKa.

«CUTHUC: Copuntr. «CUTUC: @noyrex». « CUTUC: DBarek». «CUTUC: ®dnoytek
Bll». «CHUTHUC: bnok 1». «CUTUC: biok 2». « CUTUC: Atpuym». « CUTHUC:
®nammepy». «CUTUC: Cencopy.

10) 3aganue Ha pacueT B mporpammaom ooecriedeann CUTHUC. Onucanne o0beKTa.
BricoTa sTaxkeli u noTonkoB. PacueTHas yncieHHoCTh roaei. Madopmarius o myTsax
sBakyanuu. MHpopMmalus o cuctemax NpoTUBOMOXKAPHOU 3amuThl. OnucaHue ciie-
HapueB MoXkKapa.

11) Beibop mozeneit u pacyetHsix nporpamm CUTUC. Onucanue moaeneii. Beioop
MOJIEJIH JUIsl pacyeTa BpEMEHU 3BaKyaluu. BeiOop Mozaenu i1 pacyeTa BpeMEHH
OJIOKMPOBAHUS.

12) Co3nanue Tonosnoruu B nporpammax «CUTUC: dnoyrek B/1», « CUTUC:
biok» unmu « CUTUC: BUM». Obmue cBeaenust o nporpamMmmax. OKHO TPOTrpaMMBl.
CaoiicTBa 00BbeKTOB. PeakTupoBanue koHTypa oobekTa. [Ipussska. [IpoBepka
Hajnuuus coequHeHui. TpexmepHoe n3o0paxenue cueHsl. [1oie3Hble HaCTPOUKH.
3a3op. YpoBensb. PaboTa ¢ TekcTtoM. BeiHOCKH. Pazmephl. BunmumocTs 00BEKTOB.

13) Co3nanue Tonojoruu B nporpammax «CUTUC: dnoyrek BJ/1», « CUTUC:
biok» nnu « CUTUC: BUM». IIpumep nocTpoeHHs TOMOIOTHH. IJIEMEHTBI TOMOJIO-
run. Otax. Kopuaop. [Tomemenue. JIseps. [Ipoxos.

14) Co3nanue Tonojoruu B nporpammax «CUTUC: dnoyrexk BJ/1», « CUTUC:
biox» nnmu « CUTUC: BUM». [Ipumep nocTpoeHHs TOMOJIOTHH.

Pamma. Beixon. Jlectauna. [Ipoemsl. PacueTnas Touka. Konuposanue sraxei. To-
MOJIOTHSI.

15) IToctpoenue pacueTHoro cuieHapus sBakyaruu B «CUTUC: dmoyrex BJ]».
Cozpnanue cuenapus. Jlo6aBnenuii ataxxeit B crueHapuid. Beixoss! u tectHuIbl. [1o-
MEILIEHMS, TPOXOAbI, KOpuaopbl. CBOMCTBA t01€M. PacyeTHbIE TOUKHM B CLIEHAPHH.
Bpewms nauana sBakyainuu. Pacnpenenenue noaeit mo oobektam Tonosioruu. CBoii-
cTBO «AKTUBHBINY». CBOMCTBO «HampaBnenue sBakyanuny». [lepemenienne o0bek-
TOB.

16) Pacuer 3Bakyanuu B «CUTUC: ®noyrex B/I». Beibop monenu pacuera. Ilo-
CTpOEHHUE ITyTH dBaKyaluu. BeimomHnenue pacuera. Pe3ynbpTaThl pacuera u popmMupo-
BaHMe oTuera. Cxembl 3BaKyalunu. Buzyanuzanus IBUKEHUS JTIOJIECH.

17) Pacuer sBakyariuu B «CUTHUC: ®noyrex B/I».

Yucnennsie nanabie. Touku u rpaduku. Otyet. [Touck ommbok. Bepudukams
pacdeta u pabota ¢ mapameTpam. Bepudukanus MareMaTHuecKoi U KOHIIECTITYalb-
HOU MOJEIIA 3BAKYyallUU.

18) IMoctpoenue pacuerHoro creHapus noxapa B «KCUTUC: BUM».

Cuenapuii. I'eometpus. [loxxapnas Harpyska. Koutpons naBnenus. [Ipoemsl u BeH-
Tuisinus. PacueTHbie Touku. 3amyck pacyera. Pe3ynbrarhl pacuera u GopMupoBaHue
otueta. 3HaueHuss ODII B pacueTHbix Toukax. ['paduxu pazputus ODII B pacuer-
HbIX Toukax. ['paduxu pazsutusa noxapa. Buzyanuzanus pacnpoctpanenust ODII.
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Otuer. Bepuduxkanus pacyera u padbota ¢ napamerpamu. Bepudukanusa matemaTu-
YECKOW M KOHLENTYaJIbHON MOJENH MOKapa.

19) [Toctpoenne pacueTHoro crieHapus rmoxkapa B «CUTHUC: bioky.

Cuenapuii. I'eomerpus. [loxxapnas nHarpyska. Kontpons naBnenus. [Ipoemsl 1 BeH-
tuisiiust. OkHO pacueta. PesynbTarsl pacyeta u GopMHUpOBaHHUE OTUETA.

20) ITocTpoenwue pacuerHoro cueHapus nmoxapa B «CUTUC: bioky.

3unauenust ODII B pacueTHbix Toukax. ['paduxu ODII B pacueTHbIx Toukax. ['paduk
MONIHOCTH Nokapa. Buzyanuzanus pactpoctpanenus ODIIL. Otuer. [Tounck omm-
6ok. Bepudukanus pacuera u padota ¢ napamerpamu. Bepudukaius maTematuye-
CKOW M KOHIENTYalIbHON MOJEIH MOKapa.

21) Pacuer pucka B nporpamme «CUTHUC: CripuHT?.

Onucanue nmporpammbl. Beibop Metoanku pacuera. PacueT BepoATHOCTH HBaKyalluu.
[Toctpoenue cuenapus pacuera pucka. [louck ommbok. opmupoBanue oTuera.

22) OdopmiieHue pe3yabTaToB paciyeTa HHIUBUIYAILHOTO oxkapHoro prucka. Co-
ctaB AokyMmeHTauu. Llenu u 3amaum paboTsl, IpeanonaraeMoe UCoJIb30BaHue.
Onucanue o0bekTa 3amuThl. CBeeHUs 00 UCTIOTHUTENAX. PacueTHbIe ClieHapuu Mo-
xapa. KoHuenryanbHble © MATEMATUYECKHE MOJEIH.

23) OdopmiieHue pe3yabTaToOB pacdyeTa HHINBUIYaILHOTO TIOXKApHOTO prcka. Pac-
YEeTHbIE MOJIENIN U ITporpaMMHOe obecnieueHune. Pacuetnas cxema (mapameTpsl pac-
yeTHOM Mojaenn). Madopmanus o6 obecnieuenuu pacuera. Pe3ynbrarsl pacyera.
OneHka YucaeHHON yCTOMUYMBOCTH. OLEHKa COOTBETCTBHS YHUCICHHON M KOHIETITY-
anbHOU MozenH. OLEeHKa T0CTOBEPHOCTH PE3YyJIbTATOB Pacy€Ta. 3aKI0YEHHUE IO
pacuery. OUEHKH 1 pEKOMEHIALNN.

24) IIporpamma JJ1s ONIPEICIICHUS BEIMYMHBI HHAMBHYaIbHOTO MIOXKAPHOTO PUCKa
B 3JIaHUSIX, COOPYKEHHUSIX U CTPOSHUSIX PANTMUHBIX KJIaCCOB (DYHKITMOHAILHOM TO-
*KapHou onacHocTH «Fenix+y.

OcHoBHBIE PUHLIUIIBI pa0OTHI Tporpammel. MaTEepdeiic mporpammel. «JlepeBo mpo-
exta». MHcTpyMeHThI uepueHus. MTHCTpymMeHThI ynipaBieHus: BUgoM. COBMECTHOE
HCIIOJIb30BaHNE UHCTPYMEHTOB U€PUYEHUS U HHCTPYMEHTOB YIPABJICHUS BUIOM.
BcnomorarenbHbie HHCTPYMEHTHI.

25) IIporpamma 1yist OTIpeIEIICHUs] BEIMYMHBI WHIUBHYaIbHOTO MTOXKAPHOTO PUCKA
B 3JIaHUSIX, COOPY>KEHUSIX U CTPOEHUSAX PA3NIMYHBIX KIaCCOB (PYHKIIMOHAIBHOMN TO-
*KapHoU onacHocTH «Fenix+y.

Coznanne HoBoro npoekTa. Co3gaHue HOBOTO clieHapus U dTaxa. mnopt uepre-
xeil B popmare DWG/DXF n uzo0OpakeHuit. 3amyck MOJAEIUPOBaHUSI dBAKyalllH.
Hacrpoiika napamerpoB FDS.

26) IIporpamma 11s1 ONIpeIEICHUS BEIMYMHBI HHAMBHIYaIbHOTO TIOXKAPHOTO PHCKA
B 3JIaHUSIX, COOPYKEHUSX U CTPOSHUSIX PA3IMUHBIX KJIACCOB (DYHKITMOHAILHOM TO-
*KapHou onacHoCcTH «Fenix+y.

[ToaroToBka K 3amycKy MOJEIMPOBAHUS PA3BUTHS MOXKapa. 3alyCcK MOACIUPOBAHUS
pa3BuTHs noxkapa. Pacuer pucka. [lonyyeHne TEXHUUECKOTO 3aKIIOUEHUS.

27) IIporpamma i pacyeTa BpeMEHU OJIOKMUPOBAHUS 3BaKyal[MH OMACHBIMU (aKTO-
pamu noxkapa «FireGuide». Hauano pabotsl ¢ mporpammoii. JloGaBienue rpaduye-
ckux 00bekToB. CTeHbl. [Ipensrcrus. Jlectaunpl. JIecTHuYHBIC TUIOMAAKK. BeHTH-
nsuroHHble oTBepcTusi. CripuHkiiepsl. Jletekropsl. BeruncnurenbHbie ceTku. Jlooas-
JeHue aByckaTHoU Kpeimu. [lepemenienne o0bexToB. Co3aanue, yaalieHue u
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penakTUpOBaHUE NMapaMeTpuIeckux 00beKToB. Onrcanne TUIIOB MMOBEPXHOCTEH.
Nmnopt ueptexa u3 AutoCAD, pacrio3HaBaHuE UMIIOPTUPOBAHHOT'O YEPTEXKA.

JlaGopaTopHbIie pabOTHI BBITIOJHSIOTCS B COOTBETCTBUH C METOUYCCKUMHU yKa3a-
Husimu: Mlcnonib30BaHre MPOrpaMMHBIX MPOIYKTOB MO OMPEACIICHUIO PUCKOB U yillepOa
OT TMOKAPOB: METOANYECCKHE YKA3aHMUS 110 BBITIOJIHCHHIO JIA0OPATOPHBIX padOT 1j1st 00Yy-
yaromuxcs cneruanbaocty 20.05.01 [Moxapuas 6e3onacHocTs / Cocrt.: JI.I'. 'oproHOB,
A.C. Aaucumos // ®I'BOY BO Capatosckuii 'AY. — Caparos, 2019. — 128 c.

3.2. CobecenoBanme

CobecenoBaHue TPENCTaBIAECT COOOM CPECTBO KOHTPOJIA, OPTaHU30BAHHOE Kak
crnenuanbHas 0ece/ia mpenoiaBaress ¢ 00yJaromuMces Ha TEMbI, CBI3aHHBIC C H3y4aeMOn
JTUCHUTUIMHOW, U paCCUMTAaHHOE Ha BBISICHEHHE 00beMa 3HaHHUI 00y4Jaroerocs mno omnpe-
JCIIEHHOMY pa3/ieny, TEME WU podiiemMe.

IIpuMepHbIN epeYeHsb TeM AJ1s codece0BaHus

Kraccrl hyHKIIMOHATBHOM MOXKAPHONU OMACHOCTH 3/IaHUM.

OCHOBHBIE pacUETHBIE BEJIMYNHBI MHIWBUAYAJIBHOTO MOKAPHOTO PUCKA.

VYrponieHHas aHAIUTHYECKAst MOJIENb JIBHXKEHUS JTI0JICKOTO TTOTOKA.

MaremaTudeckass MOJ€NIb UHANBUIYAIbHO-TIOTOYHOTO JBWKECHUS JIIOAEH U3

31aHUSL.

NuTerpanbHas MaTeMaTH4YEeCKast MOJIENb pacueTa ra3000MeHa B 3[1aHUU TIPU T10-

xKape.

NmuTanmoHHO-CTOXaCTUYECKAasi MOJIEIb IBUXKEHUS JTHOJICKUX MTOTOKOB.

MaremaTuyeckasi AByX30HHAasI MOJIEIb MTOXkKapa B 3/1aHUH.

[ToneBoit MeTOT MOIETMPOBAHUS TIOKApa B 3JaHUM.

. Bo3MOKHbBIE SKOHOMHUUYECKHE TTOTEPH OT MOKapa.

10 [Tporpammuoe obecnieuenue CUTUC aiist pacuera noxapHoro pucka.

11.TIporpamma it onpeiesIeHUs BEJIMUUHBI MHAUBUIYaTbHOTO TTOKAPHOTO PUCKA
B 3/IaHUSIX, COOPYKEHUSX U CTPOCHHUAX PA3TUYHBIX KJIACCOB (DYHKIIMOHATLHOM
mokapHo# omacHoCcTH «Fenix-+».

12.TIporpamma 115t pacuera BpeMeHH OJIOKMPOBAHUS dBaKyalluu ONMAacHBIMH (hak-
Topamu noxapa «FireGuidey.

13.T1oxxapubie mporpamMmbl «Dorapy.

el NS S

o

©oo~Ne

3.3. lokaan

[ToaroToBKa AoKiana HalpaBieHa Ha Pa3BUTUE U 3aKpEIUICHUE Yy 00y4aromuxcs
HABBIKOB CaMOCTOSTEIBLHOTO ITyOOKOT0, TBOPUECKOTO U BCECTOPOHHEr0 aHaIN3a Hayd-
HOM, METOAMYECKON U IPYroil JIUTepaTyphl MO aKTyalbHBIM MPOOJIEeMaM TUCHUILINHBL;
Ha BbIpaOOTKY HABBIKOB U YMEHUH TPAMOTHO U YOEIUTENbHO U3JIaraTh MaTepual, 4eTKO
bopMyIupoBaTh TEOPETHUECKUE 0000IIEHNUS, BHIBObI U TPAKTUYECKHE PEKOMEH IAlIUH.
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[Ipu moaroToBke K AOKJIATy OOYYarOIIMHCA MOJDKEH H3YyYUTh ONpEeAeTEHHBIN
00bEM uHpOpPMAIMU MO BBIJAHHOW TE€ME, MCIOJIb3Yysl WCTOYHUKH, PEKOMEHIOBAaHHBIC
npenogasateneM. Ilocie 3Toro emy HEOOXOAMMO IMOCTPOUTH KPATKUM IJIaH-KOHCIIEKT
JOKJIaJja ¥ IIPE3CHTALMIO B JJIEKTPOHHOM BUJE JUISl COIPOBOKIEHUS YCTHOTO JOKJIAJA.
Copepxanue JOKJIaaa T0JDKHO COOTBETCTBOBATH BRIOPAHHOI TeMe.

IlepeyeHb TeM 1151 JOKJIAA0B

1. OcHOBHBbIE pacyeTHBIC BEJIMYMHBI HHAUBUAYATHHOTO MOKAPHOTO pUCKA.

VYrpollleHHas aHaTuTHYeCKas MOJEIb IBUXKEHHUS JIFOJICKOTO MOTOKA.

3. Maremaruueckass MOJie’db UHAUBUAYAJIbHO-TIOTOYHOTO JBMXKEHUS JIIOJEH U3
3/1aHMUS.

4. VIMuTanmoHHO-CTOXacTUYECKasi MOJICIh ABMKCHUS JIFOJCKUX MTOTOKOB.

NurterpanpHast MaTeMaTH4ecKasi MOAENb pacueTa ra3000MeHa B 3[aHUH TIPH T10-

xKape.

MaremaTuyeckasi AByX30HHasl MOJIEJb MOXkKapa B 3[1aHUH.

[TomeBoi1t MeTOT MOIEIMPOBAHHUS TTOKAPa B 3JaHHHU.

Bo3MoxkHBIE 9KOHOMUYECKHE TTOTEPH OT TMOXKapa.

. «CUTHUC: CrpunTy.

10 «CUTHUC: DnoyTek».

11.«CUTHC: DBaTek».

12.«CUTHUC: ®dnoytex BJI».

13.«CUTHC: brok 1».

14.«CUTHUC: brok 2».

15.TIporpamma 11715t onipeiesieHrs BETMYHHBI HHAUBUIYaJILHOTO IMOKAPHOTO PUCKA
B 3/IaHUSIX, COOPYXKCHUSIX M CTPOCHUSIX PA3IMUHBIX KJIACCOB (YHKIIMOHATHHON
noxapHoit onmacHocT «Fenix+y.

16.IIporpamma my1st pacdera BpeMEeHH OJIOKMPOBAHUS dBaKyalldiy OMAcHBIMH (haK-
topamu noxapa «FireGuidey.

17.«CUTHUC: PecTex».

18.«CUTHUC: Cencay.

19.«CUTUC: CumJIad-maamo.

20.«CUTHUC: Cmoxep».

o1 N

© o~

3.4. IlpomeskyTOUHASl ATTECTAIUSA

[To nucrumuiiHE B COOTBETCTBUU C YUeOHBIM I1aHoM Mo cnenuanbHoctu 20.05.01
[ToxapHast 6e30MmacHOCTh MPETyCMOTPEHA IPOMEXYTOUHAsI aTTECTAllUs B BUJIE 3aUeTa.

[enbto mpoBeAeHUS TPOMEKYTOUHOM aTTeCTAllMU B BUJE 3aUeTa SIBJISIETCS OL[CHKA
KadyecTBa OCBOCHMs OOYYalOIIUMUCS COACP)KaHUS YacTH WJIM BCEro oObema yueOHOMU
JUCIMILTAHBI TTOCIIE 3aBEPIICHUs €€ U3yUeHHUsI U TMOJTYYCHHsS] COOTBETCTBYIOIINX HABBI-
KOB.
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Bonpochl BBIXOAHOT0 KOHTPOJIA (3a4eTa)

Knaccel QyHKIIMOHATBEHOM MOKAPHONM OMACHOCTH 3AaHUM.

OcCHOBHBIE pacUETHHIC BEIMUYUHBI MHIMBUAYATBHOTO MOKAPHOTO PUCKA.

3. Tlopsaok pa3pabOTKH AOTOTHUTEIIBHBIX TPOTUBOIIOKAPHBIX MEPOTIPUATHN TPH

ONPEICIICHUH PACUETHOW BEJIMYMHBI UHIUBUYAIBHOTO TTOKApPHOTO PUCKA.

[Topsinok mpoBeaeHUs pacueTa MHAUBUYAIBHOTO MOKApPHOTO PUCKA.

VYrpolleHHas aHaTuTHYECKask MOJEIb TBUKEHUS JIIOJICKOTO MOTOKA.

MateMatruyeckass MOJENIb UHJIMBUIYaTbHO-TIOTOYHOTO JABMKEHUS JIIOACH U3

3/1aHMUS.

7. Tlopsaok npoBeseHusl pacyeTa Mpy ONpe/IeICHUU BpEMEHU OJIOKUPOBAHUS ITYy-
Tel IBaKyallud ONACHBIMH (PaKTOPAMHU MOXkKapa.

8. MMuTaImoHHO-CTOXaCTUYECKast MOJIENb JIBHXKEHHUS JIFOJICKMX ITOTOKOB.

Knaccudukanus u o01acTh NIPpUMEHEHUS METOJIOB MATEMATHYECKOTO MOJIEITH-

pOBaHUs MOXKapa.

10.1nTerpanpHas MaTeMaTHIecKasi MOJIENb pacyeTa ra3000MeHa B 3/1aHUH MTPH T0-
xKape.

11. AHATUTUYECKUE COOTHOIICHUS ISl ONPEACICHUS] KPUTHYECKOU MPOIOTIKU-
TEJTBbHOCTH MOXKapa.

12.Marematuyeckasi ABYX30HHAasI MOJIEIb MTOKapa B 31aHUU.

13.T1oneBoii METO MOJICTTUPOBAHMS TTOXKApa B 3J]aHUU.

14.Bo3MO>KHBIE 5KOHOMHYECKHUE MOTEPH OT MOXKapa.

15.T1oTepu u3-3a HEUCTIOIB30BAHUSI BOBMOXKHOCTEH BCIICICTBHE MOXKapa.

16.ConunanbHO-35KOHOMUYECKHUE TTOTEPH.

17.TloTepu yacTu HAITMOHAIBHOTO OOTaTCTBA.

18.TloTepu B pe3ynbTaTe OTBJICUEHHUS PECYpPCOB Ha KOMIICHCAIMIO MOCIIEICTBUM
noskapa.

19.ITporpammuoe obecnieuenne CUTUC mms pacdera moxapHOTO pUCKa.

20.«CUTHUC: CrpunT?.

21.«CUTHUC: OnoyTex».

22 .«CUTHUC: DBatex».

23.«CUTHUC: ®dnoytex BJI».

24.«CUTHUC: bnox 1».

25.«CUTHUC: brok 2».

26. 3amanne Ha pacueT B mporpaMmmHoM obecrieuennn CUTUC, obmue monoxe-
HUA.

27 ITporpammbr CUTUC. Onncanue oObekTa.

28.ITporpammbr CUTUC. BeicoTta sTaxkeil 1 MOTOJIKOB.

29.ITporpammer CUTUC. PacueTHast 4uCIEHHOCTS JIFOICH.

30.1Iporpammbr CUTUC. Undopmarius o myTsX IBaKyaliu.

31.IIporpammbl CUTHC. Beibop u onrcanue Mozelield B pacyeTHbIX MporpaMmax
CUTHUC.

32.IIporpammbl CUTHUC. Beibop Moaenu aJisi pacueTa BpeMEHHU dBaKyalluu.

33.Coznanue tomnojorun B nporpammax «CHUTHUC: dnoyrexk BI», « CUTUC:
bnox» nin « CUTHUC: BUM»y. O01ine cBeaeHus.

34.IIporpammbl CUTHUC. OkHO nporpaMMmBbl.

35.IIporpammbr CUTUC. CoiicTBa 00BEKTOB.
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36.IIporpammbr CUTUC. PegaktupoBanue KOHTypa 00bEKTa.

37.IIporpammbr CUTUC. Tlpussizka.

38.IIporpammbr CUTHUC. TIpoBepka HAIUYUSI COETMHEHH.

39.IIporpammbl CUTHUC. TpexmepHoe n300pakxeHUe CIICHBI.

40.Co3nanue tomosoruu B mnporpammax «CUTHUC: ®noyrek BJl», «CUTUC:
brox» i « CUTUC: BUM». O6mue cBeaeHusl.

41.TIporpammbl CUTUC. DneMeHThI TOMOJIOTHH.

42.1loctpoenue pacuetrHoro cuenapus 3Bakyanuu B «CUTUC: ®@noyrexk BI».

43. «CUTUC: daoytex B/l». [Touck ommbok, Bepudukarus pacyera u pabora ¢
napameTpaMHu.

44 .«CUTHUC: ®noyrek B/I». Bepudukanus MaremMaTnueckoi U KOHLENITYaIbHON
MOJIEJIN 3BAKYALIHH.

45.Pacuert sBakyanuu B «CUTUC: ®noyrex BJl». O6uue cBenexHus.

46.«CUTUC: Dnoytex BII». Beibop moaenu pacuera, «KCUTUC: ®noytex B/]».
[OCTPOEHUE IIYTH IBAKYALINH.

47.«CUTHUC: ®noyrexk B/l». BeinonHnenue pacuera, pe3yibTaThl pacyeTa u Gop-
MUPOBaHHE OTYETA.

48.Tloctpoenue pacuetHoro ciieHapus noxapa B «CUTUC: BUM».

49. «CUTUC: BUM». 3nauenuss ODII B pacyeTHBIX TOUKaX, rpaduKu pa3BUTHSA
O®II B pacueTHBIX TOUYKAX, rpavKu pa3BUTHUS MOXKapa.

50. «CUTUC: BUM». Otuet, Bepudukaiius pacyeTa 1 padoTa ¢ mapameTpami.

51.«CUTUC: BUM». Bepudukaius maTeMaTHYeCKON U KOHIIETITYalbHOM MO-
JIEJH TToXKapa.

52.Tloctpoenune pacuetHoro ciieHapus noxxkapa B «CUTUC: broky.

53.«CUTHUC: bnok». Pe3ynbTaThl pacyeTa 1 popMUpOBaHUE OTUETA.

94.«CUTHUC: bnoky. 3nauenust ODII B pacueTHbIX Toukax, rpadpuku ODII B pac-
YETHBIX TOUYKAX, TpapuK MOIIIHOCTHU MOKapa.

55. «CUTHUC: bnoxy». Otuet, mouck omuodok, Bepudukaius pacuera u pabora ¢
napameTpaMu.

56.«CUTHUC: brok». Bepudukanus MaTeMaTndecKoi ¥ KOHIIETITYaTbHOW MOICIN
no>xkapa.

57.Pacuer pucka B nporpamme «CUTUC: CripunTy.

58. «CUTHUC: Cropunry. Pacuet BeposSITHOCTH dBaKyaIliu.

59.«CUTHUC: Cripunt». [locTpoeHue ciieHapusi pacyeTa pucka.

60.«CUTHUC: Cnpunr». Ilouck ommbok, popmupoBanue otdyera. OdopmieHue
pe3yJbTAaTOB pacueTa UHIWBHUAYaJIbHOIO MOXKapHOro pucka. CocTaB 1OKYMEH-
TallUU.

61.IIporpamma st onipeiesieHus BETUYUMHBI MHAUBUAYAJIBLHOTO MOXKAPHOTO PUCKA
B 3/IaHUSIX, COOPYKEHUSX U CTPOCHHUAX PA3TUYHBIX KJIACCOB (DYHKIIMOHATLHOM
mokapHoO# omacHoCcTH «Fenix-+y.

62.«Fenix+». OcHOBHbIE NPUHIMUIBLI PaOOTHl MPOrpamMmbl, HHTEpPHEUC mpo-
rpaMmMmel, «JlepeBo npoekray.

63.«Fenix+». UHCTpyMEeHTBI YepUueHUs, yIPABICHUS BUIOM.

64. «Fenix+». Coznanue HOBOTO MPOEKTa, HOBOTO CIICHAPUS U dTa)a.

65.«Fenix+». Umnopt ueptexeit B popmatre DWG/DXF u nzo0pakeHuil.

66.«Fenix+». PacueT pucka u nogydeHrne TEXHUUECKOTO 3aKIIIOUEHUS.

67.«Fenix+». 3amyck MOeTUPOBaHUS YBAKyal[1H.

68.«Fenix+». Hactpoiika napamerpos FDS.
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69.I1porpamMma 11t pacyeTa BpeMEeHU OJOKHPOBAHUS IBAKyallH OMACHBIMU (akK-
Topamu noxkapa «FireGuidey.

70.«FireGuide». Hauano paboTsl ¢ mporpaMmoit u 1o6aBieHre rpaguuaeckux 00b-
€KTOB, CTEHBI, TPEMSATCTBUS, JICCTHUIIBI, JICCTHUYHBIE TUTOIIAIKH.

71.«FireGuide». BeHTUNIAIIMOHHBIE OTBEPCTHS.

72.«FireGuide». CripuHKIIEpBI, 1ETEKTOPHI, BHIYUCIUTEIbHBIE CETKH.

73.«FireGuide». JIo6aBnenue N1ByCKaTHOM KPBIIIIH.

74.«FireGuide». [lepemernienne 00bEKTOB, CO3/IaHNE, YAAICHUE U PEIAKTUPOBA-
HUE TTapaMeTPUYECKUX 00bEKTOB.

75.«FireGuide». Ummnopt ueptexka uz AutoCAD, pacrnio3HaBaHuE UMITOPTUPOBAH-
HOTO YepTexka.

76.Cozanme 1 HacCTpOHKa HOBOTO MPOeKTa B mporpammHoM mpoaykre «CUTUC:
dnammepy.

/7. OCHOBHBIE PUHLIUIIBI pa0OTHI ¢ MporpaMMHbIM TPoayKTOM «CUTUC: Onam-
Mep».

78.Iporecc coznanus otyeta B mporpaMMmHoM mpoaykre «CUTUC: dnammepy.

79.Co3nanue ¢aitna 6a3bl JaHHBIX B iporpammHoM npoaykte « CUTUC: Uudoy.

80.UnTepdeiic mporpammer « CUTUC: Uudo».

81.Pabota ¢ mHGOPMAIMOHHBIMU BKJIAJKaMH B MporpaMMHOM MpoaykTe «CH-
TUC: Uudoy.

82.0cHoBHbIe TPUHIUIIEI paboThI ¢ mporpammoit «CUTUC: PecTex».

83.Untepdeiic mporpammbl « CUTUC: PecTex».

84.Pabota c rpaduueckum penakropom ciieHsl mporpamMmmbl «CUTUC: PecTek».

85.0cHoBHbIe TPUHIUTIEL pa0boThI ¢ mporpamMmmoit «CUTUC: Cencay.

86.1uTtepdeiic mporpammer « CUTHUC: Cencay.

87./lo6aBnenwne 3aBucumocteii B mporpamme «CUTHUC: Cencay.

88.0cHoBHbIe TpUHITUIIEI pa0b0ThI ¢ porpammoit «CUTUC: CumJla6-Iuramoy.

89.Ctpykrypa Bxoanoro ¢aiina s nporpammbl « CUTUC: CumJlab-/Iunamoy.

90.1TpencraBnenune reomerpun B Moaenu mporpamMmbl «CUTUC: CumJla6-/In-
HAMOY.

91.0OcHoBHbIe IpUHIHTIBI PaboTHI ¢ porpammoit «KCUTUC: Cmokepy.

92.Busyanuzanus nansbix B mporpamme «CUTHUC: Cmokepy.

93.Ympasnenue crienoit B mporpamme «CUTUC: Cmoxepy.
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Pwnh e

OO0pa3en 0OuJieTa 17151 MPOBeAeHUsI BHIXOHOTO KOHTPOJIS (3a4eTa)

Buvixoonoit konmpoanw
Jucuunnuna «/cronp30BaHue MpOrpaMMHBIX MPOIYKTOB
I10 OINPEAEIICHUIO PUCKOB U yIIep0a OT MOXKapOB»
bunem 1
Kitaccwl pyHKIIMOHAIBHOM MOYXKAPHOM OMACHOCTH 3/ITaHUM.
OCHOBHBIE pacUETHBIE BEJIMYNHBI MHINBUAYaJIBbHOTO MOKAPHOTO PUCKA.
[Topsimok npoBeIeHNs pacueTa HHANBUIYATbHOTO MTOXKAPHOTO PUCKA.
[Topsinok pa3zpa®OTKU TOMOJIHUTETBHBIX POTUBOMOKAPHBIX MEPOTIPUITHI ITPU
ONPENEIICHUH PACUETHOW BEJIMYMHBI MHINBUIYAIBHOTO TTOKApPHOTO PHUCKA.
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4. MeTtoanueckne MaTepuaJibl, ONpeaesiiomue Npoueaypbl OlleHNBAHUS 3HAHUIA,
YMEHUI, HABBIKOB U (MJIM) ONBITA AeATeJIbHOCTH,
XapaKTepu3yiuXx 3Tanbl GopMUpoOBaHUS KOMIIETCHIUM

4.1 Ilpouexypsl OlleHNBAHUS 3HAHUI, yMEHHIi, HABLIKOB
U (MJIK) ONbITA AeATeJIbHOCTH

KoHTponb pe3ynbratoB 0oOydeHHUs1, ITAllOB U YpOBHS (POPMHUPOBAHUS KOMIIETECH-
11 10 TUCUUIUIMHE OCYIIECTBIIIETCS YepEe3 MPOBEAECHUE TEKYILET0, BBIXOJHOIO KOHTPO-
JIel ¥ KOHTPOJISI CAMOCTOSITEIBbHON paOOThI

@OpMBI TEKYIIETO U UTOTOBOI'O KOHTPOJISL MU KOHTPOJIBHBIE 3a1aHUS 1S TEKYILETO
KOHTpOJIsI pa3padaTbIBatOTCs Kapeapor UCXOAs U3 CeUU(PUKN AUCIHUIUINHBI, U YTBEp-
KIAIOTCS HA 3aCeTaHuU Kadeapsl.

4.2 Kputepum oueHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIN) ONBITA AeATEJIbHOCTH,
XapaKTepu3yIuX 3Tanbl GopMHUpPOBaHUSA KOMIIETEHI U B IIpoLecce 0CBOCHUA
00pa3oBaTebHOI MPOrPpaMMBbI

Onurcanue 1mKaibl OLICHUBAHUS JIOCTHKEHUSI KOMIIETEHIINN 0 TUCLMIUIMHE MPHU-
BEJICHO B TabuIe 5.

Tabnuna 5
YpoBeHb OTMeTKa 0 ATHOATTFHON CUCTEME Onucanue
OCBOEHUS (mpoMexxyTo4Has aTTecTarus)™®
KOMITETEH-
02071
Buvicokuii «OTIUYHOY» | «3aUTE€HO» | «3auTeHo | OOydaromuiicss 0OHapYKUJI BCECTOPOHHEE,
(ot- CUCTEMAaTUYeCKOe U TTyOOKOe 3HaHUE Y4eO-

JUYHO)» | HOTO MaTepuaia, yMeeT CBOOOJHO BBINOJI-
HATB 3a/1aHuUs, IPENYCMOTPEHHBIE TPOTPAM-
MOMH, YCBOWJI OCHOBHYIO JINTEPATYPY U 3HA-
KOM C JIOIIOJIHUTEIIBLHON JIMTEpPaTypou, pe-
KOMEHJIOBaHHOW mporpammoil. Kak mpa-
BWJIO, OOydaromMiics NpOSIBISET TBOpYE-
CKH€ CIIOCOOHOCTH B MOHUMaHUH, HU3JI0KE-
HUU ¥ MCIIOJIb30BAaHUM MaTepuasia
basoewviit «XOpOUIO» | «3auTeHO» | «3aureHo | OOydwaromuiicst 0OHapyKUJI MOJHOE 3HAHUE
(xo- y4eOHOTr0 MaTepuaa, YCIenrHo BBITOTHSIET
polIo)» | MPEeAYCMOTPEHHBIE B IIpOrpaMMe 3aJaHMs,
YCBOWJI OCHOBHYKO JIUTEpaTypy, PEKOMEH-
JIOBaHHYIO B ITpOorpamme
Ilopozogwiit | <yNOBIIETBO- | «3a4TEHO» | «3auTeHo | OOydvaromuiics oOHapYX Ul 3HAHUS OCHOB-
PHUTEIIBHO (ymomie- | HOro yueOHOro MaTepuana B 00beMe, HeoO-
TBOPH- | XOJUMOM JIJIsl JaJIbHEHUIIEeH yueOnl U TIpe-
TEJIBHO)» | cTosIed paboThl MO Mpodeccuu, Crupass-
€TCsl C BBINOJIHEHHEM ITPaKTUYECKHMX 3aja-
HUMU, IPEyCMOTPEHHBIX IIPOrPAMMOM, 3HA-
KOM C OCHOBHOM JIUTEPATypOid, PEKOMEHI0-
BAHHOU IIPOrPAMMOM, TOIIYCTHII IIOTPEILHO-
CTH B OTBETE Ha 3K3aMEHE U INPU BBINOIHE-
HUM 9K3aMEHAIIMOHHBIX 33aJJaHuii, HO 00Jia-
JTaeT HEoOXOAMMBIMU 3HAHHUSIMH U1 MX
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YpoBeHb
OCBOEHUS
KOMIIETEH-
U1

OTMeTKa o MATHOAIIBHOU CUCTEME Onucanue
(mpomexyTo4yHas aTTecTarus)™®

YCTPaHEHHs TOJ] PYKOBOJCTBOM ITpernojia-
BaTelIs

«HEYJIOB-
JIETBOPH-
TEJIHHO»

«He 3a- |«He 3auTeHo| O0yJarommiicss 00HAPYKHII MPOOEIIBI B 3HA-
4TEHO» |(HCYIOBIET-| HUSIX OCHOBHOTO y4eOHOT0O Marepuaia, J0-

BOpU- MyCTWJ TPUHIMINAIBHBIE OMHOKH B BBI-
TEJIBHO)» | TOJIHEHUH MPETYCMOTPEHHBIX MTPOTPaMMOi
MPAKTUYCCKHX 3aaHUH, HE MOXKET POJI0JI-
KHUTh 00y4YCHHE WK TPUCTYIHTH K Tipodec-
CHUOHAIBHOHU JACATCIIBHOCTHU 110 OKOHYaHUHN
00pa3oBaTeIbHON OpraHu3aluu 6e3 J0MoJ-
HUTENBHBIX 3aHATHH

IIpumeuanue: * — popmMa IpPOMEKYTOUHONW AaTTECTAL[MM ONPEAEISIETCS B COOTBETCTBUM € TaOiuue 2
paboueii mporpaMMbl IUCIUTUIMHBI (MO/TYJIs)

TCMBI.

4.2.1. Kputepuu ouieHKH J1a00OPaATOPHBIX padoT
[Ipu BeINOIHEHUY T1a00PATOPHBIX PaOOT OOYUYAIOIIMIICS TEMOHCTPUPYET:
3HAHMA: MaTepuasa, U3y4€HHOI'O B X0JI€ BBIIIOJIHEHUS JTAOOPAaTOPHOM paOOTHI.
yMenusi: 3QhekTuBHO paboTath ¢ UHGOpMaIMel, MOJy4eHHOH B X0/1€ JTJabopaTop-
HBIX MCCIIEIOBaHUM, MPUHUMATh MPABWIbHBIE PEUICHUS B pPaMKax paccMaTpUBaEMOM

BJIa/leHHE HABBIKAMHU: PEIICHUS MTPOPECCUOHANIBHBIX 3a/1a4 Ha OCHOBE 3HAHUU U
YMEHH, MOJyYEHHBIX B XOJI€ BHITIOJTHEHUS Ta00paTOPHOUN pabOTHI.

K

Tabmuma 6

UTEPUH OIIEHKH JIA00PATOPHBIX padoT

OT1an4Ho

00ydJarouuics 1eMOHCTPUPYET:

3HaHUS TEOPETUUYECKOI0 MaTepuaia o COOTBETCTBYIOLIEH TEME Ja-
GopaTopHOU pabOTHI;

3HAaHHE AITOPUTMA BBINOJIHEHUS Ja00paToOpHOil paboTHI;
MPaBUIILHOE BBITIOJHEHNE TTPAKTUUECKON YacTH JIA0OpaTOPHOM pa-
0OTBHI;

HaJJIeKaIIUM 00pa30M BBIMIOTHEHHBIN OTYET 10 JabopaTOpHOH pa-
oore;

MIPaBUIIbHBIE OTBETHI HA KOHTPOJBHBIE BOTIPOCHI K JIAOOPATOPHOI pa-
oore.

Xopowo

00ydJaronuics 1eMOHCTPUPYET:

3HaHUS TEOPETUUYECKOI0 MaTepuaia o COOTBETCTBYIOIIEH TeMe Jia-
OopaTopHOU pabOTHI;

3HAHHE AITOPUTMA BBIIOJHEHUS Ja00paTOpHOIl paboTHI;
MPaBUIILHOE BBITIOJHEHNE MTPAKTUUECKON YacTH JIA0OPaTOPHOM pa-
OOTHI C HE3HAYUTEILHBIMH 3aMEUaHUSIMU;

OTYET MO J1abopaTOpHOI paboTe, BHINOJHEHHBIN C HE3HAUUTEIHLHBIMU
3aMCYaHUsAMU

MIpaBWJIbHBIE OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI K TAOOpPaTOpHOH pa-
oote.
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Y10BJIETBOPUTEIBHO 00y4aromuncs: 1EMOHCTPUPYET:

- TIOBEPXHOCTHOE 3HAHHE TEOPETUUYECKOT0 MaTepuaia Mo COOTBET-
CTBYIOIIIEH TeMe TabopaTOpHO pabOTEHI;

- OTCYTCTBHE BJaJICHUS aJITOPUTMOM BBINIOJIHEHHUS J1a00paTOpHOIL pa-
0OTBHI;

- BBINOJIHEHHUE TPAKTHYECKOHN YacTH JlabopaTOpHOU paboThI C 3ameya-
HUSIMH, TPEOYIOIIMMHU JOPAOOTOK;

- OTYeT M0 JJabopaTopHOU paboTe, BHIMOIHEH HEOPEKHO CO 3HAUU-
TEJIbHBIMU 3aMEYaHUSIMU;

- TpaBUIIBHBIE OTBETHI TOJIBKO HA YAaCTh KOHTPOJIBHBIX BOIIPOCOB K Ja-
OoparopHo# paboTe.

HeynoBierBoputeibHO | 00y4arOmUNACs JEMOHCTPUPYET:

- OTCYTCTBHE TEOPETHUYECKHX 3HAHUH 10 Ja00paTopHOil paboTe;

- HeNpaBUJIbHBINA Pe3yJIbTAT BBIOJIHEHUS J1a0OpaTOPHOM paboThI;

- 100 OTCYTCTBHE BBIITOJHEHHS OTUYETA, JINOO OTYET BBHIITOJIHEH C
HapylieHneM TpeOoBaHUM.

4.2.2. Kputepuu oOlleHKH A0KJIa1a
[Ipu BBICTYIUIEHUH € JOKJIAI0M OOYyYaIOIMUICs JEMOHCTPUPYET:
3HAHMS: TIOJTYYCHHbBIC MPU U3YUYCHUH AUCIUTLIINHBI;
YMEHHsI: TI0JIb30BAThCS JINTEPATYPOl, OTBEUATh HA MOCTABICHHBIE BOIPOCHI TEMBI
TOKJIaJa;
BJIaJlcHUE HABBIKAMHU: ONIMCAHMS TIOCJIEI0BATENILHOCTH YCTHOTO U3JI0KEHUS MaTe-

puana
Tabnuua 7
Kpurtepuu oueHKH I0KI/12

OTaunyHo oOyyaromuiicss JEMOHCTPUPYET, UTO TEMA MOJHOCTHIO PaCKpPbITa, UCIOJIb-
30BaHO ONTHMAJIbHOE KOJMYECTBO MCTOYHMKOB HMH(popMaiuu, oOyyaro-
LIUICS MPOJEMOHCTPUPOBAI BBICOKHMH YPOBEHb BIIAJICHHUS MaTEPHAIIOM,
OCHOBHBIE BOIIPOCHI COJEPXKATENbHbI, BBIBOJBI SICHO C(HOPMYIUPOBAHBI,
ABTOP COAEPKATEIBHO BBICTYIIHJI M OTBETHJI HA ITIOCTABJIEHHBIE BOPOCHI;

Xopowo 00ydJaronuics 1eMOHCTPUPYET, YTO TEMA B IIEJIOM PACKPHITA, OJJHAKO He-
KOTOpPbIE€ BONPOCHI OCBEILIEHBI HE JIOCTATOYHO MOJHO, aBTOP OTBEYAET Ha
BOITPOCHEI HCYBCPCHHO, €CTh OIIMOKH B Marepuaic, nmpe3cHTauusa COACPKUT
MHOTI'0 TEKCTOBOI'O Marepuasa;

Y10B1€TBOPUTEIBHO 0o0ydJaronuics JEMOHCTPUPYET, YTO paboTa HECAMOCTOATENIbHAS WU 3a-
MMCTBOBaHAa ¢ MHHMMAJLHOW aBTOPCKON pabOTOM ¢ MTUTEPATypOMd, YHUCIIO
HMCTOYHHUKOB SIBHO HEJIOCTATOYHO JIJISl TIOJIHOTO PACKPBITHS TEMBI, OIIIMOKH
B M3JIOKCHUH MaTepuana, 00yJaroluiics mMyTaeT TEPMHUHBI, HE CyMel OT-
BETUTH HA PAJI BOIIPOCOB;

HeynosjieTBOpUTEJIBbHO 00yJaromuiics YuTaeT A0KIa/1, MaTepHrall He COOTBETCTBYET TeMe, TOKIal-
YUK HE BJIAJICET MPEeCTaBIIsIeMOl HHPOpMAITHEH, KOHCIIEKT JOKJIa1a SBIIsI-
eTCsl Komuen 9yXoi padoThl, MIIM 3aUMCTBOBaH U3 ceTu VIHTepHeT.
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4.2.3. Kputepum OlleHKH YCTHOT'O 0TBeTa (codece10BaHuUs)
NpPH TeKyLeM KOHTPOJIe U MPOMeKYTOYHOI aTTecTaluu

B npouecce codecenoBanusi 00y4yaromuiicss JeMOHCTPUPYET:

3HAHMSA: MaTepuaia, U3y4eHHOro 10 pacCMaTPUBAEMOM TEME, a TAKKE IPYTUX BO-
MPOCOB, JIOTUYECKU CBSI3aHHBIX C JJAHHOU TEMOU.

yMeHusi: copMHpOBaHHOE YyMEHHUE padOTaTh C U3y4yeHHOW MHOpMaIueH, npu-
HUMAaTh [PaBWIbHBIE PEIICHUS B paMKax pacCMaTpUBAaeMOMl TeMbl, IpeJuiaraTb ONTH-
MaJIbHBIE BapUAHThI PEILICHUS IOCTABJICHHBIX 3a/1a4.

BJIa/lecHHEe HABBIKAMM: PELICHUs TPO(eCcCHOHANIBHBIX 3aJ]a4 B paMKax paccMmart-

pHBaeMOﬁ TEMATUKH.
Tabnuna 8
KpuTepun oieHKH yCTHOTO 0TBeTa (codece10BaHUA)
IIPHA TEKYIIEM KOHTPOJIC U HpOMe)l(yTO‘IHOﬁ aTrecranmmn

Otim4Ho 00yyaroImuncs 1eMOHCTPUPYET:

- 3HAHME MaTepuaja pacCMaTpPUBAEMOU TEMBbI, IPAKTUKU IPUMEHEHUS
MaTepHasa, NCYEPIbIBAIOLIE U MTOCIIEN0BATEIbHO, YETKO U JIOTUYHO
M3JIaraeT MaTepuall, XOpollo OPUEHTUPYETCs B MaTEpHUalle, He 3a-
TPYAHSETCS C OTBETOM IIPU BUJIOM3MEHEHUH 3a/laHUM;

- yMeHHe paboTaTh ¢ U3y4YeHHOH HH(OopMaIel B paMKax paccMaTpu-
BAaE€MOM TE€MBI, IIPEIaraTb ONTUMAJIbHbIE BAPUAHTHI PELICHMUS 110-
CTaBJICHHBIX 3a/1a4;

- yCIIEUIHOE U CUCTEMHOE BJaJIeHHe HaBbIKaMU paboThl ¢ MH(OpMa-
[IUEH, a TAK)KE HABBIKK PAIlIOHAIBHOTO PEIICHHUS POPECCHOHATb-
HBIX 33144 B paMKax pacCMaTpUBAEMON TEMATUKH.

Xopowo 00ydJarouuics 1eMOHCTPUPYET:

- 3HAHWE MaTepuaja, He JOIyCKAeT CYIECTBEHHBIX HETOUHOCTEH;

- B II€JIOM YCIEIIHOE, HO COJepKalllie OT/eIbHbIE POOEIbl, yMEHNE
paboTath ¢ U3ydeHHOU HHpOpMaLuell B paMKax paccMaTprUBaeMoi
TEMBI U MIpeyIaraTb BApUAHTHI PEIICHMS [IOCTABIICHHBIX 337124,

- B LIEJIOM YCIIELTHOE, HO CO/IepIKalllee OTAEIbHbIE MPOOEIIbl WM CO-
MIPOBOX/IAIOIIEECS OTAEIIbHBIMU OLIMOKaMH BIIaZIeHHE HaBbIKaMU pa-
60THI ¢ nH(pOpMaIMel 1 peleHHs MPo(peCCHOHANBHBIX 3a/1a4 B paM-
KaxX pacCMaTPUBAEMON TEMATHUKH.

Y10BJIETBOPUTEIBHO 00yyaromuncs 1eMOHCTPUPYET:

- 3HAaHMSA TOJBKO OCHOBHOI'O MaT€pHalla, HO HE 3HAET JeTaJleH, JOITyC-
KaeT HETOYHOCTH, JIOMYCKAaeT HETOUHOCTU B (JOPMYJIUPOBKAX, HAPY-
IIAET JIOTUYECKYIO TIOCIEI0BATEIBbHOCTD B U3JI0)KEHUN MaTepHUAIIa;

- B LIEJIOM YCIICITHOE, HO HE CUCTEMHOE YMEHHE padoTaTh ¢ U3yUYeH-
HOM MH(]OpMalMel B paMKax paccMaTpUBaEeMON TEMBI U MpeJjiaraTh
BAPUAHTHI PEILIEHUs ITIOCTAaBICHHBIX 3a/1a4;

- B IIEJIOM YCHEIIHOE, HO HE CUCTEMHOE BJIaJICHHE HaBbIKaMU pabOTHI C
uHpopManuei 1 pereHns npopecCHOHAIbHBIX 33/]au B paMKax pac-
CMaTpUBAEMON TEMaTUKH.
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HeynoBiieTBOpUTEJIBLHO

oOyJaromuics:
- HE 3HaeT 3HAYUTEILHOI YacTH MPOrPaMMHOTO MaTepHaa, IiIoXo

OpPUEHTHUPYETCS B pacCCMAaTPUBAEMON TeMaTUKE, HE 3HACT MPAKTUKY
MIPUMEHEHUSI U3YYEHHOT'0 MaTepuaa, JOMyCKaeT CyIIeCTBEHHbIE
OINOKU;

HEe yMeeT paboTaTh ¢ U3yueHHOU nH(popmanuei B paMKax paccMmar-
pUBaEMOii TEMBI, TIPeJIaraTh BApPHAHTHI PEIICHUS TOCTABICHHBIX 3a-
J1a4, J0MYCKAeT CYIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJIBIINMU
3aTpyJHEHUSMHU OTBEYACT UM HE OTBEYAET COBCEM Ha 3aJJaHHBIC BO-
MIPOCHI;

oOyJaronuiicss He BJIaJieeT HaBBIKaMu PabOTHI ¢ HH(pOpMaImeid, a
Tak)Ke HaBbIKAMH pelIeHUs MpodeccnoHalbHBIX 3a7]ad B paMKax pac-
CMaTpUBAEMON TEMAaTUKH.

Pazpabotuuku: nouent, ['opronos JI.I'.

nonedTt, Aancumosn C.A.

(moamucs)
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