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IMporpammy coctaBun(u):
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PaGouas nporpaMma QHCLMNTHHEI
Teopus pemenns uzobperare/bLCKHX 3a1a4
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Denepanerelii rocylapeTeennslii 00pasoBaTeNbHEIH cTaHAapT BEICIEro ofpaiopanng - akanaspHaT mo
Hanpaenennio nogrotoeku 20.03.02 IMpupoaoobyctpoiicTeo H BomoNONE30BaHKE (MpHKa3 MuHOGpHAYKH
Poccuu ot 26.05.2020 r. Ne 685)

COCTaBJICHA HA OCHOBAHMH Y4eOHOTO NnaHa:
Hanpasnenne 20.03.02 IMpupoaooGycTpoiicTBo H BOAONONE30BAHHE

YTBEPKAEHHONO Y4€HEIM coBeToM BY3a oT 27.04.2023 npoTtokon Ne 8.

PaGouas nporpamMma ofoOpeHa Ha 3acelaHHH Kadenpsl
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BuszupoBanue PII{ 1yist MucrioiHeHUs B 0YePeAHOM Y4eOHOM roay

PaGouas nporpamMma nepecMoTpeHa, 00CykIeHa U oo0peHa s ucrnoHeHust B 2024-2025 yae6HOM roay
Ha 3acelaHnu Kadeapbl arpouHKCHEPHH

[IpoToxoi Ne OT 2024 r.

3aB. Kadenpoil arpouHKEHEpUU

TIOATHCH pacuudpoBka

BusupoBanue PII/ nis ucnosiHeHUs B 04epeIHOM Y4eOHOM roay

PaGouas nmporpamMma nepecMoTpeHa, 00CykIeHa U ojo0peHa 1jist ucrostHeHust B 2025-2026 yue6HOM roay
Ha 3aceaHnu Kadeapsl arpOUHKECHEPUU

[Ipotokomn Ne oT 2025 .

3aB. Kadenpoil arpouHKEHEpUU

MOATNCH pacmudpoBka

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

Pabouas nmporpamma nepecMoTpeHa, oocyxeHa u ogo0pena st ucronHeHus B 2026-2027 yue6HOM roay
Ha 3aceJaHuU Kageapbl arpOuHKEHEPHH

[Ipotokomn Ne oT 2026 .

3aB. xadenpoi arponHKEHEPHH

MOJITUCH pacimdpoBka

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

Pabouas nporpamma nepecMoTpeHa, oocyxieHa u ogo0peHa 1uist ucrosnHeHus B 2027-2028 yueOHOM roay
Ha 3aceaHnu KadeIpbl arpOMHKeHEpUn

IIporokomn Ne oT 2027 r.

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/ 1 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 0,5 | YK-2.1 VK- | V4,5(YK- 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 12 | YK-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 0,5 | YK-2.1 VK- | 34,5(VK-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 0,5 | YK-2.1 VK- | V4,5(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 12 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, 0,5 | YK-2.1 YK- | 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 | PemeHue n300peTaTeNnbCKHUX 33124 C 0,5 VK-2.1 YK- | V4,5(YK- JI1.1 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 12 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 0,5 | YK-2.1 VK- | 34,5(VK-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 0,5 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 6 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/ 0,5 | YK-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 0,5 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 6 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/ 0,5 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 0,5 | YK-2.1 VK- | V4,5(YK- 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 6 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 |WnpeansHas TexHudueckas cucreMa /Jlex/ 0,5 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 ¢ 1 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 4 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 |Pecypcer nnst pemenus 3ama4 /JIex/ 0,5 | YK-2.1 VK- [ 34,5(VK-1), J1.1 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 ¢ 1 VK-2.1 VK- | V1,¥2,¥4 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 6 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 0,5 | YK-2.1 YK- | 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 2 1 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)
MIPUMCHEHUS TOPHCTHIX MaTEPHAIIOB,

n3MeHeHns okpacku /Cem 3aH/

9.3 | I3ydeHne METOIUK PeIICHS 2 6,9 | YK-2.1 YK- | B4,5(YK- 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 2 0,5 | YK-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 2 1 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 2 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
TeXHHYECKHX CHCTEM

11.1 |3akoHBI pa3BUTHS TEXHUYECKUX 2 0,5 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 2 1 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 | M3y4eHne METOANK PEIICHUS 2 6 VK-2.1 VK- | B4,5(VK- J1.1 Cobeceno
n300peTaTeNnbCKUX 3aa4, He 1.4 VK-1.5 | 1), B1(VK- 21092 BaHUE,
PacCMOTPEHHBIX Ha JIEKIIMOHHBIX 1 OIIK-1.2 2),B2,34 TECTHUPOBA
ceMUHapCcKuX 3aHaTusx /Cp/ OIIK-1.3 (OIIK-1) HUE
Pazpen 12.
12.1 |IIpomexyrounas arrectanus /KPA/ 2 0,1
12.2 | Koncynsrarmmu /Konc/ 2 1 VK-2.1 VK- JI1.1
1.4 YK-1.5 2122
OIlIK-1.2
OIlK-1.3

12.3 | 3auer /3auéTCOn/ 2 4 VK-2.1 YK- JI1.1
1.4 YK-1.5 2122
OIIK-1.2
OIIK-1.3

5. ®OHJ ONEHOYHbBIX CPEJICTB

Tekymuii KOHTPOIb 3HAHMH - cobecenoBanue. Kommiekt BonpocoB aist cobeceoBaHus - 39 BOIIPOCOB.
IIpomexyrouHas aTrectaius - AuppepeHIrpoBaHHbIi 3a4eT. KoMimiekT Bonpocos — 50 BOpOCoB.

KomrmnekT TectoB — 20 BOIIpocoB.
DOC sBnseTcs IPUIIOKEHHEM K pabodeil mporpaMMe JUCIUILUINHEL.

BOI'IpOCLI JJIA C06€C€,£[OBaHI/IH




. Ucropus BosnukaoBenust TPU3. Tloctynater TPU3.
. Cucrema nounstuit TPU3. 3akoHb! pa3BUTHS TEXHUYECKUX CUCTEM
. JIuHUM pa3BUTUA TEXHUYECKUX cucTeM. [IpoTuBOpedrs B TEXHUUECKHX CUCTEMAX
. CTaHmapThI Ha pEIICHNE TEXHUUECKUX 3a7a4d. Moaenu penreHns TEXHIYECKIX 3a1ad.
. BenonpHbI aHamHM3. ATTOPUTMBI PEIIeHHs TEXHUYIECKHX 3a/1a4.
. IloHsATHE TEXHNYECKOTO 0OBEKTa N TEXHHMYECKOH cucteMsl. [J1aBHast QYHKINS TEXHUIECKOH CUCTEMBI.
. IIpenHasHavenne u TeXHUIECKast GYHKIHS CUCTEMBI. JloTIoMHUTENbHAS (DYHKITHS TEXHIYECKOH CHCTEMBL.
. JlarenTHas (yHKIMS TexHUUECKOH cucTeMbl. OCHOBHBIE M BCIIOMOTATENIbHbIE (DYHKIIUU 3IEMEHTOB TEXHUYECKOH CHCTEMBI.
. OBomIOIMA TEXHUYECKON cucTteMsl. [TosHas TeXHHUECKas CHCTEMa.
. CTpykTypHas cxeMa TeXHU4YecKOi cucremsl. [IoHITHE TOACUCTEMBI TEXHUUECKOH CUCTEMBI.
. Ilouck HEUCHoONb30BaHHBIX PE3EPBOB COBEPILIECHCTBOBAHUS TEXHUUECKOM CUCTEMBL. Pecypchl pa3BUTHSI TEXHUYECKOM CUCTEMBI.
. DIIEMEHT TeXHUYECKOM cucreMbl. HajcncreMa TEXHUUECKON CUCTEMBL.
. Cucremnslit noaxon. ITpo6neMbl HecoBEpIICHCTBA MOACKCTEM U HaJICUCTEM.
. Ucrounnkn n3o0peraTenbekux 3aqad. OparMeHT A CTBUTETBHOCTH.
. Onucanue UCXOTHOM cUTyanuu n3o0peTaTenbekoi 3aaaun. [IpobieMHas 4acTh HCXOTHON CUTYAIHH.
. HexenarenbHublid 3¢ ekt curyarmu. Lemy ymydmieHus: cuTyanuu.
. OrpanndeHus n300peTaTenbeKoi 3amaun. I1penenbHbIN ciTydaii yBEeTMUeHNS KOJIMIECTBA OTPAaHIICHHH.
. Munn-3agaga. @opmynupoBaHUe H300peTaTENbCKOH 3aJa9H B PeaIbHOM CHTYAIUH.
. AHanu3 n306peraTenseKoit cutyanuu. [IpHunHHO-CIIeICTBEHHBIE IETTOYKH CUTYalluH
. bonbiie nocnencTBys U3-3a HE3HAYUTENBHBIX IPUYMH. BhIsBIEHNE TPUYNH MOCIEACTBUI.
. Meroandeckue BEIBOABI aHAIH3A. VICIOIb30BaHIE METOOB M MHCTPYMEHTOB U3 Pa3HBIX 00JIaCTeH HAYKH U TEXHHUKH.
. Ilouck npuyuH B noacucreMax u HajacucreMmax. IlocTpoeHue Heno4yky BHYTPb IOACUCTEMBI.
. Ilpuunusl pu3nyeckoit 1 XuMH4eckoi pupopl. [locTpoeHue oYKy B HAJICUCTEMY.
. [puHIMT APOOIEHNUS: CYITHOCTD U IIPAMEPHI.
. IIpuHIUN BEIHECEHUS: CYIIHOCTD U IPUMEPHL.
. IIpUHIUNI MECTHOTO KauecTBa: CYIIHOCTb U IPUMEPBHI.
. [IpyHIUI aCUMMETPHUH: CYIIIHOCTb U TPUMEPBI.
. [IpuHIUT 00BEANHEHNS: CYIITHOCTD U IIPUMEPHI.
. [IpuHIUN YHUBEPCATBHOCTH: CYIIHOCTD U IPUMEPEI.
. [IpuHIMI “MaTpemKku’”: CyllHOCTb U TIPUMEDPHI.
. IlpuHun aHTHBECA: CYIIHOCTH U IPUMEPBHI.
. IlpuHIMUN IpeaBapUTENbHOTO aHTUIEHCTBUS: CYIIHOCTh U IPUMEPBI.
. IIpuHIUN DpeBapUTENbHOTO JEHCTBUS: CYITHOCTD U IIPHMEPHI.
. [IpuHnun “3apanee Mo10)KEHHOM MOAYIIKK: CYIIIHOCTb U IPUMEPBHI.
. IIpuHIUN S5KBUNOTEHIUAIBHOCTH: CYIIHOCTb U IIPUMEPBL.
[Ipurnun “Ha060pOT”: CYITHOCT U IPHMEPHIL.
. IlpuHumnn cdeponianbHOCTH: CYIIHOCTE U IIPUMEPBIL.
. IIpyHIMI JMHAMUYHOCTY: CYIIIHOCTb U IIPUMEPHI.
. [IpUHIUT 9aCTUYHOTO WX M30BITOYHOTO AEHCTBHS: CYIIHOCTD M MIPHUMEPEL.
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Bompocs! nist 3auera

. CTpyKTypHBIE YPOBHU TEXHUYECKUX CUCTEM. Y31l U JIETANN.

. CtpykTypa neneii. Meroarka mocTpoeHus Jepena 1eneil.

. BelcTpauBanue uepapxuu neneil. TeXHUYECKUE CPEACTBA JOCTHXKEHUS LEIEH.

. Cnenu¢uka pemeHust OpraHu3aMoOHHbIX 331a4. OIleHKa PUCKOB MPOEKTa.

. Kommnekce pemaemsix 3agad. Mcrnonb3oBanue IepeBbEB LeNeH MIPU aHAIN3€ H300peTaTeNbCKUX CUTYAIHH.

. Ber6op HampaBieHuii IBIKEHHUS B TIOMCKaxX penteHns. OpHeHTHPHI YCIEITHOTO IBIKSHHUS K IIENH.

. OneHKa ycHenrHoCTH pelIeHys. 3aTpaTsl Ha BBINOIHEHUE (YHKIHUH.

. HyneBble 3aTpats! Ha noiydeHue noisiesnoro sddexra. Maeansuas mammHa.

. Koapumment nmonesnoro neiicteus. M neansHBINH KOHEYHBIH pe3ybTaT.

10. Ilonsatue pecypca. [lorydeHre BBICOKOUACANIBHOTO PELICHUS.

11. Bomonaenue GyHKIMK ¢ MUHUMaJIbHBIMU 3aTpaTamu. Kiaccuduxanus pecypcos.

12. DHeprerudeckue, BEIECTBEHHbIE, IPOCTPAHCTBEHHBIE, BpEMEHHbIE, HHYOPMaIIMOHHBIE PECYPCHI.

13. Hcnonb3oBaHue MPOU3BOIHBIX peCypcoB. CUCTEMHBIN MOAX0] K IOUCKY PECYPCOB.

14. TlocneoBaTeTbHOCTH MOUCKA pecypcoB. Pabouuil opran cuctemsl.

15. KomintekcHble TpeOOBaHUs K TEXHUUECKOH crcTeMe. JKenaTellbHbIe U HeXKeNaTeNIbHbIE MOCIEICTBIS N3MEHEHNS TEXHUIECKOH
CHCTEMBI.

16. BeIsiBlIeHHE TEXHUYECKUX IPOTUBOPEUHH. MIHCTPYMEHTBI YCTPaHEHHs TEXHUIECKUX IPOTUBOPEUHIA.

17. ®uznueckoe npotuBopeure. BoIOOp ONTHUMaIbHBIX 3HAYEHUH XapaKTEPUCTHK TEXHUYECKON CHCTEMBI.

18. Kommpomuce Mex 1y IpOTHBOIOIOKHBIMH TPEOOBaHUAMH K TEXHHUECKOH cucteMe. [loTpebuTenbckoe KauecTso.
19. O6mue NpUHIUIEI perreHns 3a1ad. [IpnéMbI-oacka3ky My penIeHNH HOBBIX H300peTaTeNbCKIX 3a1ad.

20. O600ImEHHbIE IPUHITAITE! YCTPaHEHHs IPOTHBOpeunit. ITorck pa3pemeHus mpoTUBOPEUHSI.

21. OcoOGeHHOCTH TPUMEHEHHUS TPUEMOB yCTpaHeHusI mpoTuBopeunii. CriocoObl paspelnieHus: GU3NYecKux MPOTUBOPECUHH.
22. Tabmuma BeIOOpa MPUEMOB YCTPAHEHUS TEXHUIECKUAX IPOTHBOPECUHH.

23. DBoroUUs TEXHUYECKUX CUCTEM. 3aKOH IIOJHOTBI YACTEH CUCTEMBL.

24. 3aKOH PHEPreTUUECKON MPOBOAMMOCTH CUCTEMBI. 3aKOH COTJIACOBAHUSI PUTMUKHU YaCTEH CUCTEMBI.
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25.
26.
27.
28.
29.

30

32

41

44

3aKOH yBeIWYEHHs HICaTbHOCTH TEXHHUECKUX CHCTEM. 3aKOH HEPABHOMEPHOCTH Pa3BUTHSI YaCTEl CHCTEMBI.
3aKoH IepexoJa B HaJCUCTEMY. 3aKOH MEPEX0/1a ¢ MAKPOYPOBHS HA MUKPOYPOBEHb.

ITpuHun nepexona B Apyroe U3MEPEHUE: CYIIHOCTb U IPUMEPHL.

[TpuHIMD NCTIONB30BAaHHS MEXaHHUIECKIX KOJICOAHUI: CYIITHOCTD U IIPUMEPHI.

IIpuHIMI IEpUOUIECKOTO NEHCTBUS: CYILIHOCTh U IPUMEPHI.

. IlpyHINT HENPEPBIBHOCTH MOJIE3HOTO JIEHCTBHS: CYLITHOCTD U IIPUMEPEIL.
31.
. [Tpuanun “o6paTuTh BpeA B O3y : CYIIHOCTb U MIPUMEPBI.
33.
34.
35.
36.
37.
38.
39.
40.
. [TIpuHINT TpUMEHEHNST HOPHUCTBIX MaTEPHAJIOB: CYIIHOCTD M MIPHUMEPEL.
42.
43.

IIpuHIUI IPOCKOKA: CYIIHOCTb U IIPUMEPBL.

IMpuHLUn 06paTHOI CBSI3U: CYIIHOCTD U MIPUMEPBI.

ITpuHun “nocpeaHuka’: CylmHOCTb U IPUMEPHL.

[IpuHIMD caMOOOCTyKUBaHUS: CYITHOCTb M IPUMEPBL.

[IpuHIMD KOMMPOBAHUS: CYIITHOCTh U IPUMEPHI.

[TpuHLUn AemeBoil HeTOITOBEYHOCTH B3aMEH JJONTOBEYHOCTH: CYITHOCTh U IIPHMEPBI.
IIpuHIUI 3aMEHBI MEXaHUYECKON CXEMBI: CYLTHOCTb U IPUMEPBI.

IIpyHLIUI KCIIOIB30BAaHUS IHEBMO- U THAPOKOHCTPYKIMI: CYIIHOCTb U IIPUMEPBI.
[TprHIMI KCHIONB30BaHUS THOKUX 000JIOYEK M TOHKHX IUICHOK: CYLIHOCTb M IIPUMEPHI.

IIpuHIUD U3MEHEHUS OKPACKU: CYLIHOCTb U IPUMEPBI.
IIpyHLIUI OAHOPOMHOCTH: CYIIHOCTh U IPUMEPBL.

. [Ipuanun oTOpoca U pereHepaluy 4acTeil: CYIIHOCTh U IIPUMEPHI.
45.
46.
47.
48.
49.
50.

[TpuHIMD n3MeHeHns PU3NKO-XUMHYECKIX NTapaMeTpOB 00BEKTa: CYITHOCTD U IIPUMEPHI.
IIpurnun npumMeHeHUs Ha30BbIX MEPEXOJIOB: CYIIHOCTD U MIPUMEPBI.

ITprHUMI IPUMEHEHNS TEIIOBOIO PACIIMPEHHS: CYLIHOCTD U IIPUMEPBI.

ITpuHIMI TPUMEHEHNS CUIIBHBIX OKUCIUTENEH: CYIHOCTD U IIPUMEPBI.

IIpuHIUD IPUMEHEHUS HHEPTHOU CpeNbl: CYIHOCTb U IIPUMEPBL.

IIpyHLUI IPUMEHEHUS KOMIIO3ULIMOHHBIX MATEPUAJIOB: CYIIHOCTh U IIPUMEDBIL.

6. IEPEYEHb UTHO®OOPMAIIMOHHBIX TEXHOJIOTUA

6.1 IlepeyeHb NporpaMMHoOro odecneyeHust

Bpayzep Mozilla Firefox

6.2 Ilepeyenb nHGOPMAIHOHHBIX CIPABOYHBIX CHCTEM

OBC "3emis 3HaHMH"

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIUIIJIMHBI (MOIY JIS)

Howmep ayn. | Hasnauenue OoopynoBanue u 11O | Bun 3ansiTust
1115 Jlabopatopus THIPaBIUKA U CrnenuanmsupoBaHHas MeOelb: CTONbI yueHndeckue — 11 mr.,
TEIJIOTEXHUKU CTOJI MpernoaaBaTenst — 1 mT., cTynbs — 23 mT., mKadbl — 6 mIT.

TexHm4aeckue cpeacTra 00ydeHns: CHCTeMHBIH 0ok Ramec
Gale Intel+Monwurop TFT 18.5 Samsung 943+WBII — 1 mt.,
mpoextop Acer P 1200 DNX0904 — 1 ., akycTuueckas
cucrema SVEN 2.1 MS-960 — 1 mT., focka MapKepHas u
MHTEPaKTHBHAS — 2 MIT., yieOHO-HATISAHBIC TTOCOOHS.
CrenuanmsupoBaHHOE 000pynoBaHue: cTeny Pabounii opran B
coope ITK Towms (¢ momotom) — 1 1mt.; crenn Pabounii opran B
coope ITK Kyz6acc-T — 1 mir.; crern Pabouwnii opran B coope
IK Kyzbacc-A (¢ momorom) — 1 wt.; crenn Pabounii opran
IIK Ky30acc (HapanpHuK) — | IT.; MakeTsl 000pyI0BaHUS
MallMH U Opyauil (TTyroB, OOPOHBI IMCKOBOH, KYJIbTHBATOPOB
JUTS CIUTOIITHOM W MEeXITYPIIHON 00pabOTKH, CesITKH
3ePHOTYKOBOH, OTIPBICKUBATENS, OIBLTUBATE,
KapTodenecaxalIky, BRICAXKUBAIOLIETO anapara,
CEHOKOCHWJIKH, Tpabireil, kKapTodeneKomaiky 1 ap. ).

1201 Jlexnmonnast aynuropus Cronbl yueHu4eckue — 26 1mt., CTou npenogasatens — 1 mr., Jlexus

CTyIbsl — 55 WIT., IpoeKTop — 1 wWrT.,
skpad 180*180 cm. — 1 mwr., [TK— 1 mT., nocka menoBas — 1
IIT., y4eOHO-HATIISIHBIC MaTSPHAIIBI

8. YYEBHO-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIIMHBI (MOLY JI)

8.1. Pekomenayemas iuTeparypa




8.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENN 3arnasue W3naTenbCcTBO, TOJI
J1.1 [A.A.Twun, A. B. Teopust pemerns H300peTaTeNbCKUX 3aa49: Y4eOHOe Tocooue Tomck: TITY, 2017
Kynpssues, B. 1O.
ByOeH1os, A.
CepenuHCKHil.
8.2. Pecypchl MH(opManmHHO-TeJleKOMMYHHKAIIMOHHOM ceTH "MHTepHeT"
€|
22
33

9. METOAUMYECKHUE YKA3AHUSA JJISA OBYYAIOIIUXCA 11O OCBOEHUIO JUCIUATIJIMHBI (MOZAY JIS)




JUCT BHECEHMS U3MEHEHMI

Jlara
BHECEHHS
H3MEeHEeHHH

Ne npoTtoxkoJia
3acelaHusA
Kageapbl

Conep:xkaHue U3MeHeHUI

TMoanucey
npenojaaBares,
BHOCSIIIIETO
H3MEHEHHUs
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