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PaGouas nporpaMma IHCLIHIIHHEL
Teopus pemenns nzobfperaresbcKuX 3a1a4

pazpaboTaHa B cOOTBETCTEHH ¢ TpeGoraHuamu ®IOC BO:

DeepanbHEIi rocylapeTseHHBI 0GpazoBaTeNBHEI CTAHAAPT BEICIEro 06pa3oBaHns - Gakana BpHAT 1O
Hanpaeiennio noarotoeku 20.03.02 [MpupoaoobycrpoiicTeo 1 Bogonons3oranue (npukas MunoGpHayKH
Pocchim ot 26.05.2020 r. Ne 685)

COCTaBNICHA HAa OCHOBaHHH y4eOHOro nnaxa:
Hanpasnenue 20.03.02 ITpupoaooBycTpoiicTBo H BOAONONL30BaHHE
YTEEpSKIEHHOTO YU€HEIM coBeToM BYy2a oT 23.06.2022 npoTokon Ne 10.

Pabovas nporpaMma ogobpeHa Ha 3acelaHHH Kadeaps
arponHAeHepHH

[Tpotokon Nel ot 1 centabps 2022 r.

Cpok neHcTeuA nporpammel;, 2022-2027 yu.r.
3ae. kadegpoii @" Canxuna Onera Bnagumuporna
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PaGouas nporpamma ogoGpena u yTBepikieHa MeTOAHYECKOT
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BuszupoBanue PII{ 1yist MucrioiHeHUs B 0YePeAHOM Y4eOHOM roay

PaGouas nmporpamMma nepecMoTpeHa, 00CykeHa U ojgo0peHa ajs ucrnotHeHust B 2023-2024 yue6HOM roay
Ha 3acelaHnu Kadeapbl arpouHKCHEPHH

[IpoToxoi Ne OT 2023 1.

3aB. Kadenpoil arpouHKEHEpUU

TIOATHCH pacuudpoBka

BusupoBanue PII/ nis ucnosiHeHUs B 04epeIHOM Y4eOHOM roay

PaGouas nporpamMma nepecMoTpeHa, 00CykeHa U oo0peHa ajst ucrostHeHust B 2024-2025 yue6HOM roay
Ha 3aceaHnu Kadeapsl arpOUHKECHEPUU

[IpoToxoir Ne OT 2024 r.

3aB. Kadenpoil arpouHKEHEpUU

MOATNCH pacmudpoBka

BusupoBanue PII/] 1y ucnoiHeHUs B 04epeTHOM Y4eOHOM roay

Pabouas nmporpamma nepecMoTpeHa, oocyxeHa u ogo0pena st ucronHeHus B 2025-2026 yue6HOM roay
Ha 3aceJaHuU Kageapbl arpOuHKEHEPHH

[Ipotokomn Ne oT 2025 .

3aB. xadenpoi arponHKEHEPHH

MOJITUCH pacimdpoBka

BusupoBanue PII/] 1y ucnosiHeHUs1 B 04epeTHOM YU4eOHOM roay

Pabouas nmporpamma nepecMoTpeHa, oocyxieHa 1 ogo0peHa 1uist ucrosHeHus B 2026-2027 yueOHOM roay
Ha 3aceaHnu KadeIpbl arpOMHKeHEpUn

IIporokomn Ne oT 2026 .

3aB. xadenpoii ArpouHXeHepHH

TIOJIITHCH pacimmppoBKa



1. EJb U 3ATAYY OCBOEHUSA JUCIITUITJINHbBI

Ilempr0 OCBOCHUS MUCIMIUIMHEI SBISIETCA (DOPMHUPOBAHUE CIIOCOOHOCTH pa3pabaThiBaTh (G (EKTUBHBIE KOHCTPYKIUH U TEXHOJOTUH
B cepe AIIK Ha ocHOBE

HCIIOJIB30BaHMA KIIACCUYECKUX U COBPEMEHHBIX METOAOB PCIICHU S H306peTaTeHLCKI/IX 3a1a4r0

3anaan1/1 JUCHUIIIINHBI ABJISKOTCA:

- U3YUYCHHEC OCHOB aHaJIn3a U ICKOMITO3UIIUN I/1306peTaTe.HI)CKI/IX 3a1a4,

- U3YUYCHHEC OCHOB IOUCKA U CUHTE3a I/IH(i)OpMaI_II/II/I JUTA pCIICHUA H306peTaTeHBCKI/IX 3a1a4,

- (I)OpMHpOBaHI/Ie YMEHUA CTAaBUTH 3a1a491 UCCIICAOBAHU U BBIACIIATh OCHOBHBIC STAIlbl PEHICHUA I/1306peTaJ'ILCKI/IX 3a1a4,

- Q)OpMHpOBaTB COOCTBEHHOTO CY)KICHHS 110 aKTYaJIbHBIM HayYHbIM HpO6J’IeMaM;

- OBJIAACHUEC COBPCMCHHBIMH TCXHOJOTUAMU U HpI/I6OpHO-I/IHCprM€HTaJ'ILHOI71 6a3oit Ipu pCICHUA I/I306peTaT€J'ILCKI/IX 3ajaa4.

2. MECTO JUCIIMIVIMHBI B CTPYKTYPE YYEBHOI'O IIJTAHA

Hukn (paznen) OI1: |

2.1 | BxoaHo#i ypoBeHb 3HAHMIA:

2.1.1 | ®usuka

2.1.2 | O3HaKOMHUTEIbHAS IPAKTUKA

2.2 | AucuMnJMHbI M NPAKTHKHU, AJI5 KOTOPbIX OCBOEHHE JAHHOM TUCHUILINHBI (MO1YJI51) HEO0OX0AMMO KaK
npeauiecTByouiee:

2.2.1 | IlpoexTHas nesTeabHOCTD 3

2.2.2 | Hayuno-uccienoBatenbckas pabora

2.2.3 | IlpoexTHas nesiTenbHOCTD 4

2.2.4 | OCHOBBI Hay4YHBIX UCCIEIOBAaHUN

3. KOMIIETEHIIMHN OBYYAIOIIETIOCS, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCIIUITJINHBI
MOIYJIA)

B pe3yabTaTre ocBoOeHHSsI THCOUILUIHHBI 00YYAIOIIHIACS T0/KeH

3.1 |3narn:

3.1.1 | ocHOBBI aHAJIN3a U JEKOMIIO3UIIMH 32124

3.1.2 | OCHOBBI KPUTHYECKOTO aHAJN34, TIOMCKA M CHHTE3a HH(OPMAIHH

3.1.3 | akTyanbHbIe HayIHbIE IPOOIEMBI MPOGECCHOHATBHOM 001acTH

3.1.4 | ocHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbBIX JUCIUIUINH

3.1.5 | crenuanbHbBIC nporpaMmbl, IPUMCHACMBIC JId PCHICHUA TUIIOBBIX 3aa4

3.2 | YMeTh:

3.2.1 | aHanmU3MpPOBATh [TOCTABIIEHHBIE 3a]]a41, BBIJIEISITh OCHOBHBIE TAIlb

3.2.2 | ucronp30BaTh Pa3JINIHBIC CITOCOOBI TTOMCKA 1 aHaIH3a I/IH(I)OpMaI_II/II/I

3.2.3 | dopmupoBaTh COOCTBEHHOE CY)KACHHUE MO aKTYaJIbHBIM Hay4HBIM IpobaeMam

3.2.4 | UCIONIB30BaTh OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBIX JUCHUILIINH B HpO(l)CCCPIOHaJTBHOI;lI JCATCIIBHOCTU

3.2.5 | npUMEHSTH crelranbHble IPOrpaMMbl U 0a3bl JaHHBIX

3.3 | Baagers:

3.3.1 | HaBbIKaMM OIpeNeNICHHs] JEUCTBUM 110 PELICHUIO 3a1a4

332 npueMaMu IOUCKa U CUCTEMAaTHU3allUH I/IHC])OpMaI.II/II/I, HeOGXO,I[HMOﬁ T peIICHUS ITOCTaBJICHHBIX 3a1a4

3.3.3 | HaBBIKaMH TPAaMOTHOTO, IOTHYHOTO W apTYMEHTUPOBAHHOTO H3II0KEHHSI COOCTBEHHOTO CY)KICHUS 110 aKTYaTbHBIM
Hay4HBIM IpolieMam

3.3.4 | HaBBIKAMU UCII0JI30BAHUS OCHOBHEIX 3aKOHOB €CTCCTBCHHOHAYYHBIX JUCHUIIIINH B HpO(I)eCCHOHaJ'II:HOfI JCATCIIBHOCTH

3.3.5 | HaBBIKAMU PCUICHU TUIIOBBIX 3a/1a4, UCITOJIb3Ys CIICHUAJIBbHBIC IIPOTPaAaMMBbI 1 6a3bl JaHHBIX

4. CTPYKTYPA 1 COAEPKAHHUE JUCHUILIAHGBI (MOIYJIST)

Yposenp, | AKT-H
Kon HanmenoBanue paszaenos u tem /Bug | Cemectp / Yacos Komneren- cdopM-TH HHT. Jlutepa- | Popmbl
3aH. 3aHATHSA/ Kypc 107070 p ¢opmbl Typa KOHTPOJIs
KOMII.
00yyY-1.
Pazgen 1. Beenenue B TPU3




1.1 Beenenune B TPU3 /Jlex/ 2 VK-2.1 VK- | 34,5(YK-1), JI1.1 Cobeceno
1.4 YK-1.5 | 31(YK-2), 2132 BaHHE
OIlK-1.2 | 32,3,4(0OIIK
OIIK-1.3 -1)

1.2 | Pemenue nzo0peraTeabcKuX 3a1ad C 2 VK-2.1 YK- | Y4,5(VK- JI1.1 Cobeceno
HCIIOJIb30BaHUEM TaOIHUIIBI BEIOOpa 1.4 VYK-1.5 | 1), VI(YK- 2132 BaHHC
NIPUEMOB YCTPaHEHUST TEXHUYECKUX OIIK-1.2 2),Y2.3,4
npotuBopeunii /Cem 3an/ OIIK-1.3 (OIIK-1)

1.3 [H3yueHme METOVK pEIICHUS 8 VK-2.1 VK- | B4,5(VK- J1.1 Cobeceno
n300peTaTeNnbCKUX 3aa4, He 1.4 VK-1.5 | 1), BI(VK- 21032 BaHUE,
PacCMOTPEHHBIX Ha JIEKIIMOHHBIX 1 OIIK-1.2 2),B2,34 TECTHPOBa
ceMuHapcKuXx 3aaaTusx /Cp/ OIIK-1.3 (OIIK-1) HUE
Pa3znen 2. Texuuueckasi cucreMa u eé
pynknun

2.1 | Texuuueckas cucrema u eé 1 VK-2.1 VK- | 34,5(YK-1), JI1.1 Cobeceno
¢bynaxmn /Jlex/ 1.4 YK-1.5 | 31(YK-2), 2192 BaHUE

OIlK-1.2 | 32,3,4(0IK
OIIK-1.3 -1)

2.2 | Pemenue n3o0peraTenbCKUX 3aa4 C 2 VK-2.1 VK- | VY4,5(YK- JI1.1 Cobeceno
ucnoJib3oBanueM npuemon TPU3: 1.4VK-1.5 | 1), VI(VK- 2132 BaHHE
IpOOTIeHNs1, BHIHECCHUS: OIIK-1.2 2),Y2,3,4
MECTHOTO KayecTBa, aCUMMETPHH. OIIK-1.3 (OIIK-1)

/Cem 3an/

2.3 | M3y4yeHue METOAMK pEIICHUS 8 VK-2.1 VK- [ B4,5(YK- JI1.1 Cobeceno
M300peTaTeNbCKHX 3aa4, He 1.4 YK-1.5 | 1), BI(YK- 21022 BaHMUE,
PacCMOTPEHHBIX Ha JIEKIIUOHHBIX U OIIK-1.2 2),B2,3.4 TECTHUpPOBa
CeMUHapCKUX 3aHATUAX /Cp/ OIIK-1.3 (OIIK-1) HHUE
Pazgen 3. lloacucrems! 1
HAJICUCTEMBbI, CHCTEMHBII MOAX0

3.1 |IloacucTeMbl U HAJICHCTEMBI, 1 VK-2.1 VK- | 34,5(YK-1), JI1.1 Cobeceno
CHCTeMHBII oaxon /JIex/ 1.4 YK-1.5 | 31(YK-2), 2122 BaHUE

OIlK-1.2 | 32,3,4(0OIIK
OIlK-1.3 -1)

3.2 | Pemenne n300peTaTensCKuX 3amad ¢ 2 VYK-2.1 VK- | Y4,5(VK- J1.1 Cobeceno
ncnoibp3oBanueM npuemoB TPU3: 14VYK-1.5 | 1), VI(VK- 2122 BaHUE
00beTMHEHUS], YHUBEPCAJIbHOCTH, OIIK-1.2 2),Y2.3,4
«Matperiku”, antuBeca /Cem 3aH/ OIlK-1.3 (OIIK-1)

3.3 | M3ydyeHne METOAMK pelIeHus 8 VK-2.1 VK- [ B4,5(YK- JI1.1 Cobeceno
M300peTaTeNnbCKAX 3a7ad, He 1.4 VK-1.5 | 1), BI(VK- 2122 BaHMUE,
PaCCMOTPEHHBIX Ha JIEKIIMOHHBIX U OIIK-1.2 2),B23.4 TeCTUpOBa
ceMuHapCcKuXx 3aHaTusax /Cp/ OIlK-1.3 (OIIK-1) HUE
Paznen 4. U300perarenbekas
CUTyalusi U u300peraresbcKas
3aga4a

4.1 |HzobperaTenbckas CUTyaHs U 1 VK-2.1 VK- | 34,5(YK-1), JI1.1 Cobeceno
n3o0peraTenbekas 3anava /Jlex/ 1.4 YK-1.5 | 31(YK-2), 2122 BaHUE

OIlK-1.2 | 32,3,4(0IIK
OIIK-1.3 -1)

4.2 | Pemenne u300peTaTeNbCKUX 3a1a4 C 1 VK-2.1 VK- | VY4,5(YK- JI1.1 Cobeceno
ucrnoiib3oBanueM npuemos TPU3: 1.4 VK-1.5 | 1), VI(VK- 2132 BaHHE
MIpEeIBApUTENLHOTO aHTUIEHCTBUS, OIIK-1.2 2),92,3,4
[IpeJBapUTEIbHOIO JEHCTBU, “3apaHee OIIK-1.3 (OIIK-1)

MOATIOKEHHON TOIYIIKHU
9KBUTIOTEHIUANBHOCTH /CeM 3aH/

4.3 | W3y4yeHue METOAMK pEUICHUs 10 VK-2.1 VK- [ B4,5(VK- JI1.1 Cobeceno
M300peTaTeNnbCKAX 3a7ad, He 1.4 VK-1.5 | 1), BI(VK- 2122 BaHMUE,
PaCCMOTPEHHBIX Ha JIEKIIMOHHBIX U OIIK-1.2 2),B23.4 TeCTUpOBa
ceMuHapCcKuX 3auatusx /Cp/ OIlK-1.3 (OIIK-1) HUC
Paznen 5. [IpuunHHO-C/I€ICTBEHHBII
aHaIn3

5.1 |IlpuunHHO-CNeNCTBEHHBIN aHamm3 /JIex/ 1 VK-2.1 VK- | 34,5(YK-1), JI1.1 Cobeceno

1.4 YK-1.5 | 31(VK-2), 2132 BaHHE
OIIK-1.2 | 32,3,4(0OIIK
OIlK-1.3 -1)




5.2 | Pemenue nzo0peraTenabcKuX 3a1ad C VK-2.1 VK- | VY4,5(YK- JI1.1
ucrnoJib3oBanueM npuemor TPU3: 1.4VK-1.5 | 1), VI(YK- 2132
“Ha000pOT”, CPepOUTATHLHOCTH, OIIK-1.2 2),92,3,4
JTUHAMUYHOCTH, YaCTUYHOTO MU OIIK-1.3 (OIIK-1)
n30bITOYHOrO AckicrBus /CeM 3aH/

5.3 | 3ydyeHne METOIUK peIICHUS VK-2.1 VK- [ B4,5(YK- JI1.1 Cobeceno
M300peTaTeNbCKHX 3aa4, He 1.4 VK-1.5 | 1), BI(VK- 21092 BaHMUE,
PacCMOTPEHHBIX HA JICKIIMOHHBIX U OIIK-1.2 2),B2,3.4 TECTUPOBA
ceMuHapcKux 3anatusx /Cp/ OIIK-1.3 (OIIK-1) HUe
Paznen 6. [lepeBo neJieii

6.1 | depeBo ueneit /Jlex/ VK-2.1 VK- | 34,5(YK-1), JI1.1 Cobeceno

1.4 YK-1.5 | 31(YK-2), 2132 BaHHE
OIIK-1.2 | 32,3,4(0IK
OIIK-1.3 -1)

6.2 | Pemenue n3o0peraTenbCKUX 3aa4 C VK-2.1 VK- | Y4,5(VK- JI1.1 Cobeceno

ucnoiib3oBanueM npuemos TPU3: 1.4 VK-1.5 | 1), VI(VK- 2132 BaHHE
repexoja B APyroe OIIK-1.2 2),92,3,4
HU3MEpEHHE.UCII0Ib30BaHUs OIIK-1.3 (OIIK-1)
MEXaHUYECKUX KOJICOaHnH,
MIEPHOANIECKOTO ACHCTBYS,
HENPEPHIBHOCTH TIOJIE3HOTO
nevicrBus /Cem 3an/

6.3 | MI3ydeHre METOIMK peIIeHHS VK-2.1 VK- [ B4,5(YK- JI1.1 Cobeceno
M300peTaTeNbCKHX 3aa4, He 1.4 VK-1.5 | 1), BI(VK- 2132 BaHUeE,
PacCMOTPEHHBIX HA JICKIIMOHHBIX U OIIK-1.2 2),B2,3.4 TECTUPOBA
ceMuHapcKux 3anatusx /Cp/ OIIK-1.3 (OIIK-1) HUE
Paznen 7. UneaqbHast TeXHHYecKasi
cucremMa

7.1 |WnpeanpHas TexHu4eckas cuctema /Jlex/ VK-2.1 YK- | 34,5(YK-1), JI1.1 Cobeceno

1.4 YK-1.5 | 31(YK-2), 2122 BaHUE
OIIK-1.2 | 32,3,4(0OIIK
OIlIK-1.3 -1)

7.2 | Pemenue n3o0peTaTenbCKuX 3a1a4 ¢ VK-2.1 VK- | V1,¥2,V4 JI1.1 Cobeceno
ucnoisib3oBanueM npuemon TPU3: 1.4 VK-1.5 (VK-1), 21022 BaHHUE
MIPOCKOKA., "00paTuTh Bpel B MOJIB3Y, OIK-1.2 | V1,V2(YK-
00paTHO# cBs3H, “nocpenauka” /Cem OIIK-1.3 | 2), Y2(OIIK
3aH/ -1)

7.3 | V3ydyeHue METOAMK pelIeHus VK-2.1 VK- [ B4,5(VK- JI1.1 Cobeceno
M300peTaTeNnbCKuX 3a7ad, He 1.4 VK-1.5 | 1), BI(YK- 2122 BaHUeE,
PaCCMOTPEHHBIX Ha JIEKIIMOHHBIX U OIIK-1.2 2),B23.4 TeCTUpOBa
ceMuHapCcKuX 3aHaTusx /Cp/ OIlK-1.3 (OIIK-1) HUE
Paznen 8. Pecypcsl ais pemenunst
3aaa4

8.1 | Pecypcel ms pertnenus 3anau /Jlex/ VK-2.1 VK- | 34,5(YK-1), JI1.1 Cobeceno

1.4 YK-1.5 | 31(VK-2), 2132 BaHHE
OIlK-1.2 | 32,3,4(0IK
OIlK-1.3 -1)

8.2 | Pemenue n3zo0OperaTenbCcKuX 3a1ad ¢ VK-2.1 VK- | V1,V2,V4 JI1.1 Cobeceno
rcnosib3oBanueM npuemoB TPU3: 1.4 VK-1.5 (YK-1), 2132 BaHHUC
caMo00CITy)KUBaHUSI, KOTTMPOBAHUS, OIIK-1.2 | Y1,V2(VK-

TIETIIEBOM HEIOJITOBEIHOCTH B3aMEH OIIK-1.3 | 2), Y2(OIIK
JIOJITOBEYHOCTH, 3aMEHbI MEXaHUYECKOU -1)
cxembl /CeM 3aH/

8.3 [M3yueHue MeTOIUK pelIcHUS VK-2.1 VK- [ B4,5(YK- JI1.1 Cobeceno
M300peTaTeNhCKHX 3aa4, He 1.4 YK-1.5 | 1), BI(YK- 21022 BaHMUE,
PacCMOTPEHHBIX Ha JIEKIIUOHHBIX U OIIK-1.2 2),B2,3.4 TECTHUpPOBa
CeMUHapCKUX 3aHATHAX /Cp/ OIIK-1.3 (OIIK-1) HHUE
Pazgen 9. Texuuueckue u
(pusuyeckue npoTuBOpeYHs

9.1 | Texuudeckue u pusmdeckre VK-2.1 VK- | 34,5(YK-1), JI1.1 Cobeceno
npotuBopeynst /Jlex/ 1.4 YK-1.5 | 31(YK-2), 2122 BaHUE

OIlK-1.2 | 32,3,4(0OIIK
OIlK-1.3 -1)




9.2 | Pemenue n3o0peraTenbCKUX 3aa4 C 3 6 VK-2.1 VK- | V1,2, V4 JI1.1 Cobeceno
ucrnoJib3oBanueM npuemor TPU3: 1.4 VK-1.5 (YK-1), 2132 BaHHE
HCIOJIB30BaHUA ITHEBMO- U OIIK-1.2 | V1,V2(VK-

TUIPOKOHCTPYKIUH, UCIIOJIb30BAHUS OIIK-1.3 | 2), V2(OIIK
rHOKHUX 000JI0YEK M TOHKUX TUICHOK, -4)
[IPUMEHEHUS IOPUCTHIX MaTEPUAIIOB,

n3MeHeHns okpacku /Cem 3aH/

9.3 | I3ydeHne METOIUK PeIICHS 3 12 | YK-2.1 VK- | B4,5(VK- JI1.1 Cobeceno
n300peTaTeNnbCKuX 3aa4, He 1.4 VK-1.5 | 1), BI(YK- 21092 BaHUeE,
PacCMOTPEHHBIX Ha JIEKITMOHHBIX 1 OIIK-1.2 2),B2,34 TECTHUPOBA
ceMUHapCcKuX 3aHaTusx /Cp/ OIIK-1.3 (OIIK-1) HHE
Pazgen 10. Ilpuemsl ycTpaHeHust
NPOTHBOPEY U

10.1 |Ilpuemsl ycTpaHeHuUs 3 1 VK-2.1 VK- | 34,5(YK-1), JI1.1 Cobeceno
npotuBopeunii /JIex/ 1.4 YK-1.5 | 31(VK-2), 2132 BaHHE

OIIK-1.2 | 32,3,4(0IIK
OIIK-1.3 -1)

10.2 | Pemenue nzo0peraTenabcKuX 3a1ad C 3 4 VK-2.1 VK- | V1,V2,V4 JI1.1 Cobeceno
ucnoiib3oBanueM npuemor TPU3: 1.4 VK-1.5 (YK-1), 2132 BaHHE
OJTHOPOJTHOCTH, 0OTOpOCa U pereHepaITiy OIIK-1.2 V1,Y2(VK-
yacreil, n3MeHeHus Ppu3nko- OIIK-1.3 | 2), Y2(OIIK
XMMHUYECKHX MapaMeTpoB 00bEKTa, -1)
npuMeHeHus (GazoBbIX mepexonoB /Cem
3aH/

10.3 | M3y4eHrne METOANK PEIICHUS 3 12 | YK-2.1 VK- | B4,5(VK- J1.1 Cobeceno
1300peTaTeNnbCKUX 3aa4, He 1.4 VK-1.5 | 1), BI(YK- D192 BaHUE,
PacCMOTPEHHBIX Ha JIEKITMOHHBIX 1 OIIK-1.2 2),B2,34 TECTHpPOBa
ceMuHapcKuX 3aHaTusx /Cp/ OIIK-1.3 (OIIK-1) HHE
Pazgen 11. 3akoHbI pasBuTHSA
TeXHUYECKHX CHCTEM

11.1 |3akoHBI pa3BUTHS TEXHUYECKUX 3 4 VK-2.1 VK- | 34,5(YK-1), JI1.1 Cobeceno
cucrem /JIex/ 1.4 YK-1.5 | 31(YK-2), 2122 BaHUE

OIIK-1.2 | 32,3,4(0IK
OIIK-1.3 -1)
11.2 | Pemnenue nzo0peraTenabcKuX 3a1ad C 3 6 VK-2.1 VK- | V1,V2,V4 JI1.1 Cobeceno
ucrnoiib3oBanueM npuemo TPU3: 1.4 VK-1.5 (YK-1), 2132 BaHHE
NIPUMEHEHUS TETLUIOBOTO PaCIIUPEHHS, OIIK-1.2 | V1,V2(VK-
MIPUMEHEHUS CUIIbHBIX OKUCIUTENEH, OIIK-1.3 | 2), Y2(OIIK
TIPUMEHEHUSI UHEPTHOU CPEJIbI, -1)
MIPUMEHECHHUST KOMITO3UIIMOHHBIX
Matepuanos /CeM 3an/
11.3 | M3yyeHne METOIVK pPEIIeHNUS 3 8 VK-2.1 YK- | B4,5(VK- JI1.1 Cobeceno
n300peTaTeNnbCKUX 3aa4, He 1.4 VK-1.5 | 1), B1(VK- 2132 BaHUE,
PacCMOTPEHHBIX Ha JIEKIIMOHHBIX 1 OIIK-1.2 2),B2,34 TECTHUPOBA
ceMUHapCcKuX 3aHaTusx /Cp/ OIIK-1.3 (OIIK-1) HHE
Pazpen 12.
12.1 | Koncynsrarmmu /Konc/ 3 2 VK-2.1 VK- JI1.1
1.4 YK-1.5 2122
OIIK-1.2
OIlK-1.3

12.2 | 3auer /3auérCOn/ 3 0 VYK-2.1 YK- JI1.1
1.4 YK-1.5 2122
OIIK-1.2
OIlK-1.3

5. ®OHJ OHEHOYHbBIX CPEJICTB

Tekymuii KOHTPOIb 3HAHUH - cobecenoBanue. Kommiekt Bonpocos aist codeceoBaHus - 39 BOIIPOCOB.
[TpomexyrouHas arTecranust - AuddepeHpoBaHHbIil 3auer. Kommiekt Bonpocos — 50 BOIPOCOB.

KomrmnekT TectoB — 20 BOIIpocos.
DOC sBnseTcs NPUIIOKEHHEM K pabodeil mporpaMMe JUCIUILUINHEL

BOI'IpOCLI JJIA CO6CCC,I[OBaHI/IH

1. Uctopus BozauxHoBeHus TPU3. [Toctynatsr TPU3.




2. Cuctema nonstuit TPU3. 3akoHBI pa3BUTUS TEXHUYECKUX CUCTEM

3. JIuHum pa3BUTHA TEXHUYECKHUX cucTeM. IIpoTHBOpeUns B TEXHUUECKUX CHCTEMaxX

4. CTaHmapThl Ha peIIeHNe TEXHUUECKUX 3a1a4d. Moenn penieHus TEXHMYECKIX 3a1ad.

5. BenonbHblM aHanu3. AJTOPUTMBL PEHICHUS TEXHUUYECKUX 3aa4.

6. [ToHsATHE TEXHUYECKOTO 00BEKTA M TEXHUYECKOH cucTeMbl. [ TaBHast QYHKIMS TEXHUUECKON CHUCTEMBI.

7. IlpennazHayeHue n TexHUYecKas QyHKIMsS cucTeMbl. JlomonHuTenbHast GYHKIUS TEXHHYECKON CHCTEMBI.
8. JlareHTHas DYHKIMA TEXHHUECKON cucTeMbl. OCHOBHBIE M BCTIOMOTATEIbHBIC (DYHKIIMH JIEMEHTOB TEXHIMIECKONH CHCTEMBI.
9. DBomronys TeXHUYeCKoi cucteMsl. [oHas TeXHUYIECKas CHCTEMA.

10. CtpykTypHas cxema TeXHUUECKOH cucteMbl. [IoHsATHE MOACUCTEMBI TEXHUUECKOH CUCTEMBI.

11. ITonck HEMCIIOMH30BAHHBIX PE3EPBOB COBEPIICHCTBOBAHMS TEXHIUECKONW CHCTEMEBI. Pecypchl pa3BUTHS TEXHUIECKOH CHCTEMBI.
12. OnemeHT TexHMYECKOH cucTeMbl. HajcucTeMa TeXHUYECKOH CHCTEMBI.

13. Cuctemusiit noaxo. [TpobiaeMbl HeCOBEPIIEHCTBA OJCUCTEM U HAJICUCTEM.

14. Vcrounnku n3o0peraTenbekux 3a1ad. OparMeHT AeHCTBUTEILHOCTH.

15. Onncanmne MCXOTHOI cuTyanny n3o0peTaTensekoi 3anaun. [IpobiemMHas 9acTs HCXOTHOW CHTYAITHH.
16. HexenatenbHslit 3¢ ekt cutyarmu. Llenu ymydimenns cuTyaryu.

17. OrpanuyeHus H300peTaTeNbCKoM 3aaaun. [IpeaenbHbli ciTydail yBeIHUeHNs KOJUYECTBa OTPAaHHYCHHH.
18. Munn-3a1a4a. @opMynupoBaHHe H300pETaTENBCKOH 3aJa9l B peaIbHOW CHTYAIIHIH.

19. Ananus m306peraTensekoit cutyanuu. [IpHanHHO-CIIeICTBEHHBIE [IETTOYKH CUTYaIlUH

20. bombie NOCIEACTBHA U3-32 HE3HAUUTENBHBIX IPUYKH. BhIsSBIEHNE IPUYNH MOCIEACTBUIL.

21. Meroandeckue BbIBOJIbI aHaIM3a. Mcrop30BaHNE METOI0B M MHCTPYMEHTOB M3 Pa3HbIX 00/1acTel HAYKU U TEXHHKH.
22. Ilouck IpUYKH B IOACUCTEMAX U HajacucTeMax. IlocTpoeHue eno4Yky BHYTPb IOJACUCTEMBI.

23. Ipuuuss! pU3HIECKON U XUMUYecKoi npuposl. [TocTpoeHne enouky B HaJCUCTEMY.

24. IlpuHuun apoOIeHUS: CYyIIIHOCTh U TPUMEPBI.

25. IlpyHLUI BEIHECEHHUS: CYLIHOCTD U IPUMEPBI.

26. IIpyHIUI MECTHOTO Ka4eCTBA: CYIIHOCTb U IIPUMEPBL.

27. IIpuHUIMI aCUMMETPUU: CYIIIHOCTb U MIPUMEPBI.

28. [IpuHIUI 00BEANHEHHS: CYLTHOCTD U IIPUMEPBIL.

29. IIpyHIUI YHUBEPCATIBHOCTH: CYLIHOCTb U IIPUMEPBI.

30. IpuHIUI “MaTpPeNIKH”: CyIIHOCTb U MPUMEPBI.

31. IlpuHIUn aHTUBECA: CYLTHOCTb U MIPUMEPBHI.

32. IlpuHUMT TpeABAPUTENBHOTO aHTHICHCTBHS: CYIITHOCTh U IIPUMEPHI.

33. IIpuHLUI IPEeJBAPUTEIBHOIO NEHCTBUS: CYIIHOCTh U IPUMEPBL.

34. IlpuHumn “3apaHee MOAI0KEHHON MOAYIIKK: CYIIHOCTb U IPUMEPBHI.

35. IIpuHIUI SKBUNOTEHIMANIBHOCTH: CYIIHOCTb ¥ MIPUMEPBI.

36 IlpuaImn “Ha000pOT”: CYITHOCTH U IPUMEPEI.

37. Ipuaiun ceponIanrbHOCTH: CYITHOCTh U IPHMEPBIL.

38. IIpyHIUNI AMHAMUYHOCTH: CYIIHOCTb U MIPUMEPBI.

39. IIpHHIUIT YaCTHYHOTO W M30BITOYHOTO IEHCTBHS: CYIIHOCTD M IPUMEPEL.

BOHpOCLI JUIA 3a4€Ta

. CTpyKTypHBIE yPOBHU TEXHUYECKUX CUCTEM. Y31l U JICTANN.

. CtpykTypa 1ieneit. Merorka mocTpoeHus aepena 1eseil.

. BeicTpanBanue nepapxuu nenel. TeXHUYECKUE CPEACTBA TOCTHXKEHUS LIETEH.

. Cnemmndrka perneHns OpraHn3aiMOHHBIX 3a1a49. OIeHKa PHCKOB IMPOEKTA.

. Kommiekc penraemsix 3agau. Mcnonbs3oBaHue IepeBheB LeNei Mpy aHamu3e n300peTaTeIbCKUX CUTYaLH.

. BeiOop HampaBneHui IBHKEHUS B TOUCKaX pelieHust. OpUEHTUPBI YCIICITHOTO JBHKEHUS K LIETIH.

. OteHKa yCcIenTHOCTH pelIeHns. 3aTpaTsl Ha BBITOJIHEHUE (YHKIUH.

. HyneBsle 3aTpaTsl Ha mosrydeHue noje3Horo ¢ dekra. MeansHas MamuHa.

. Koadpunuent nonesnoro aeicteust. MmeanbHblii KOHSUHBINA Pe3ybTaT.

10. ITonsaTue pecypca. I[loayueHne BHICOKOMIEAILHOTO PEIICHMUSL.

11. Bemonaenne GyHKINN ¢ MUHIMAIBHBIMU 3aTpaTtaMu. Kiaccudukarms pecypcos.

12. DHepreTuueckue, BEUIECTBEHHBIE, IPOCTPAHCTBEHHbIE, BpeMEHHbBIE, UH(OPMALMOHHbIE PECYPCHI.

13. Mcnonb30BaHue MPOU3BOAHBIX pecypcoB. CHCTEMHBIN MOJIX0J, K IOUCKY PECYPCOB.

14. TocnemoBaTeNbHOCTH MIOMCKA PeCYpcoB. Pabouwmii opraH cHCTEMBI.

15. KommnekcHele TpeOoBaHUS K TEXHIHUECKOH cucTteMe. XKenaTenpHbIe H HexXenaTeIbHbIE TOCIESACTBYS H3MEHEHHS TEXHIIECKOH
CHCTEMBI.

16. BpIsiBIeHHE TEXHUYECKUX IPOTUBOPEUMHA. IHCTPYMEHTB! YCTpaHEHUS TEXHUYECKUX IPOTUBOPEUHIA.

17. ®usngeckoe npoTuBopedne. BEIOop ONTHMAaNBHBIX 3HAUCHN XapaKTEPUCTHUK TEXHUIECKOH CHCTEMBI.

18. Kommpomuce Mex 11y MPOTHBOIIOIOKHBIMU TPEOOBaHUAMHU K TeXHUUECKOU cucteMe. [loTpeduTenbckoe KauyecTBo.
19. O6mme npuHIMIBI pemeHus 3a1ad. [IpuéMbI-1101cCKa3Ky IPH PELIEHUHN HOBBIX H300PETATENbCKHX 3a1a4.

20. O600mEHHBIE TPUHIAIIBI YCTPaHEHUS IPOTHBOPeUnid. [Torck pa3peneHus mpoTHBOPEUHSI.

21. OcobeHHOCTH IPUMEHEHUS MPUEMOB yCTpaHEeHUs poTuBopednit. CocoObl paspenieHus (HhH3HIECKHX IPOTUBOPEUHil.
22. Tabnuia BerOOpa NpUEMOB YCTPAHEHUS TEXHUYECKUX IPOTHBOPEUHIA.

23. DBoJrOLUS TEXHUYECKUX CUCTEM. 3aKOH IIOJHOTHI 4aCTEH CUCTEMBL.

24. 3aKOH PHEPreTUUECKOM MPOBOIUMOCTH CUCTEMBL. 3aKOH COTJIACOBAHUS PUTMHUKHU YacTell CUCTEMBI.

25. 3aKk0H yBeNWYEHHs HeaTbHOCTH TEXHUYECKHX CUCTEM. 3aKOH HEPABHOMEPHOCTH Pa3BUTHsI 4aCTeH CHCTEMBIL.
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26. 3akoH Iepexo/a B HaJCUCTEMY. 3aKOH Mepexo/ia ¢ MaKpOyPOBHS HA MUKPOYPOBCHb.
27. IlpuHIUn nepexoja B APyroe U3MepEeHHe: CYIITHOCTb U IIPHMEPBI.

28. [IpHHIAIT UCTIOTH30BaHNS MEXaHNIECKUX KOIeOaHUH: CYyIITHOCTD M IPUMEPEI.

29. IlpyHuuI NepuoAUYECKOro ASUCTBUA: CYLTHOCTb U IIPUMEPBI.

30. ITpuHIUI HETPEPBIBHOCTH TOJIE3HOTO AEHCTBUS: CYIIHOCTD U IPUMEPHI.

31. IIpyHIUI OPOCKOKA: CYIIHOCTb U MPUMEPBI.

32. [IpuHIUI “o0paTuTh BPEA B MOIB3Y : CYIIHOCTD M IPUMEPEL.

33. IIpuHIUI 0OPAaTHOM CBSI3U: CYIIHOCTD U IPUMEPBI.

34. IlpuHuun “rocpeHuKa”: CYIHOCTh U IPUMEPBHI.

35. IpuHIUI caMO0OCITy)KUBaHHUS: CYIITHOCTD U TIPAMEPHI.

36. IIpyHIUI KOIMPOBAHUSA: CYIIHOCTb U IIPUMEPBI.

37. IlpuHUMT JeeBOi HEAOITOBEYHOCTH B3aMEH JOJITOBEYHOCTH: CYIIHOCTh M IPUMEPHI.
38. IIpuHIUI 3aMEHBI MEXaHUYECKOH CXEMBI: CYIIHOCTb ¥ MPUMEPBI.

39. IIpyHLUI UCIOIb30BAHUS IHEBMO- U THAPOKOHCTPYKIIMI: CYIIHOCTb U IPUMEPBI.

40. IMpuHIMT NCTIONB30BaHHUA THOKUX 000JI0YEK M TOHKHUX IUICHOK: CYITHOCTh U IIPHMEPHIL.
41. IIpuHIMT TPUMEHEHUS MOPUCTHIX MAaTEPUAIIOB: CYHIHOCTb U IPUMEPBI.

42. [TpuHOMT N3MEHEHUS OKPACKU: CYITHOCTD M IPHUMEPEL.

43. IIpyHuMn OJHOPOAHOCTHU: CYLIHOCTb U IPUMEPBI.

44. TTpuHuun oTopoca U pereHepaliy 4acTel: CyHOCTh U IPUMEPHI.

45. IlpuHUMI M3MEHeHUs! PU3NKO-XUMHUYECKUX ITApaMETPOB 00BEKTA: CYITHOCTD U IIPUMEPBIL.
46. IMpuHOmn npuMeHeHus (Ha30BBIX IEPEXOJI0B: CYITHOCTD U MIPUMEPBI.

47. IIpuHOUT IPUMEHEHUS TEIIOBOTO PACIIMPEHHUS: CYIIHOCTh 1 HIPUMEPBL.

48. IIpuHIMI IPUMEHEHUS CHUIIBHBIX OKUCIUTENEH: CYIIIHOCTD U IPUMEPBI.

49. IlpyHUMI NPUMEHEHHS HHEPTHOM CPEeAbl: CYIIHOCTh U IPUMEPHL.

50. IIpuHUMUN DpUMEHEHUS KOMIIO3ULMOHHBIX MAaTEPUAJIOB: CYLHOCTb U IPUMEPBI.

6. IEPEYEHb UHO®OOPMAIIMOHHBIX TEXHOJIOTUA

6.1 IlepeyeHb MPOrpaMMHOIo odecneyeHnst

Bpayzep Mozilla Firefox

6.2 Tlepeyenb HH(POPMAIHOHHBIX CPABOYHBIX CHCTEM

OBC "3ems 3HaHnA"

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHBI (MOAY JIS)

Homep ayn. | Hasnauenue Oo6opynosanue u 11O | Bup 3ansiTus
1115 Jlaboparopus THIPaBINKA 1 CrenmanmmupoBaHHas MeOeTb: CTONbI yaeHndeckne — 11 mr.,
TEIUIOTEXHUKH CTOJI TIpenofaBatens — 1 mrT., cTynbs — 23 mT., mKadsl — 6 mT.

Texunueckue cpencTBa 00ydeHHs: CHCTEMHBII 010K Ramec
Gale Intel+Monwurop TFT 18.5 Samsung 943+WBII — 1 mr.,
npoexrop Acer P 1200 DNX0904 — 1 wT., akycTuueckas
cucrema SVEN 2.1 MS-960 — 1 mit., 1ocka MapkepHas u
MHTEPAKTHBHAS — 2 IIT., y4eOHO-HAIIIsTHbIE TOCOONSL.
Crienman3upoBanHoe o0opynoBaHue: cTeH 1 Pabounii opraH B
coope I1K Toms (¢ momorom) — 1 wrt.; crenn Pabounii opran B
coope ITK Kyz6acc-T — 1 mit.; crenn Pabounii opran B coope
ITK Kysbacc-A (¢ momorom) — 1 mr.; crenn Pabounii opran
INK Kysbacc (HapanbHHK) — 1 mIT.; MakeTsl 000pyIOBaHUS
MAIIH 1 OpyAu# (TUTyroB, OOPOHBI JUCKOBOMU, KYJbTHBATOPOB
JUISL CILTOIIHOM ¥ MEXIYPSITHOM 00pabOTKH, CESIIKH
3epPHOTYKOBOH, OTIPBICKABATEINS, OTIBUTBATENIS,
Kaprodenecaxanku, BEICAXKHBAIONIETO alllapara,
CEHOKOCHJIKH, Ipadiieif, kKapToeneKkonaiky 1 p.).

1201 JlexnmonHas aynuTopus Cronbl yueHu4eckue — 26 1IT., CToJI npenogasaTens — 1 mrT., Jlexus
CTYIbsl — 55 WIT., IpOEKTOp — 1 WT.,
skpan 180*180 cm. — 1 ., [TK— 1 mwt., ocka menoBas — 1
LIT., y4eOHO-HarIsHbIe MaTepHaIbl

8. YYEBHO-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIUHbBI (MOYJIS)

8.1. Pexomenayemas JiuTeparypa

8.1.1. OcHoBHas auTepaTypa




ABTOpBI, COCTaBUTENHN 3arnasue W3naTenbCcTBO, IO
J1.1 [A.A.Twun, A. B. Teopust pemeHns H300peTaTeNbCKUX 3aa4u: YdeOHoe mocooue Tomck: TITV, 2017
Kynpssues, B. 1O.
by6entos, A.
CepenuHCKHil.
8.2. Pecypchl nHpoOpMaIUHHO-TETeKOMMYHUKAIIMOHHOI ceTH "MHTepHet"
91
22
33

9. METOANYECKHUE YKA3AHUS JJIS1 OBYYAIOINIUXCSA 11O OCBOEHUIO JTUCIMITJIMHBI (MOZY JISD)




JUCT BHECEHMS U3MEHEHMI
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