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Pabouas nporpamma paszpaboTaHa B COOTBETCTBHM C YTBEP)KICHHBIM YYEOHBIM IUIAHOM OT
30.08.2021 u tpeboanusmu OIIOII no nanpasnenuro noaroroBku 21.03.01 Hedrerazoroe nerno,
HanpaBieHHOCTH «bypenue He(TAHBIX M ra30BBIX CKBOXUH», «[IpoeKkTUpOBaHME W IKCILTyaTalus
CHCTEM TpPAHCIOPTA, XPaHEHHs U CObITA YIIEBOLOPOJIOB», «CTPOUTENHCTBO M OOCIIY)KHBaHHUE
CHCTEM TPAHCIIOPTA, XPaHEHHs MU COBITa YIIIEBOAOPOAOBY», «DKCIUTyaTalsi M OOCITy)KUBaHUE
O00BEKTOB JOOBIYM Tra3a, Ta30KOHAEHCAaTa M MOA3EMHBIX XPaHWIUID», «OKCIUTyaTauus |
oOciry>)xuBaHue OOBEKTOB J00bIUM HEePTH», «IKCIUTyaTalusi U OOCIIYy)KUBAHHE TEXHOJIOTUYECKUX
00BEKTOB HE(TEra30BOro MPOU3BOACTBA» K Pe3yJIbTaTaM OCBOEHMS JUCLUIUIMHBI «[ uapaBiuka u
TUIPOMEXAHUKAY.

PaGouas nmporpamMmma paccMoTpeHa
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3aBeayrommuii Kadeapoit (eetz O.B. CunopeHnko

COT'JTACOBAHO:

PykoBoauTens 06pazoBaTeNbHON MPOTrpaMMbl AL IlumueB

«30» aBrycra 2021 r.

Pabouyto nporpammy paspaboTait:

,\
av
'

I

O.B. CunopeHko, AOLEHT, K.T.H., JOLUEHT c



1. lleam 1 3272494 OCBOECHUS JUCHUIIIUHBI

Lenpto AUCUMIUIMHBL sIBIsiETCS (OPMHPOBAHUE Y OOydYaromuXcs KOMIUIEKCAa 3HAaHUH,

H€O6XOI[I/IMBIX AJI1 pCHICHHA IMPOU3BOACTBCHHO-TCXHOJIOTHYCCKUX, HAYUYHO- HMCCICAOBATCIILCKUX,

MMPOCKTHBIX M OJKCIUTyaTalMOHHBIX 3a/a4 OTpacjiii, B TOM YHUCIIC CBA3aHHBIX C IMOCTPOCHHUCM

MIPOEKTOB  Pa3pabOTKH

MECTOPOXKICHUH, OIICHKHU

TEXHOJIOTHYECKHX TpoIeccax HeTEra3oBoro Mpor3BOCTBA.
3aoauu oucyuniunol.

napaMeTpoB

TCUCHUA KHUIKOCTH B

- (dopmupoBaHre HeoOXOOUMON HadaabHOW 0a3pl 3HAHMI O 3aKOHAX paBHOBECHS U

JIBYKCHUS KUIKOCTEH;

- npuoOpereHHe OOYYaIOUIMMHCA HAaBBIKOB pacyeTa CHJI, JACHCTBYIOUIMX Ha CTCHKH

pe3epByapoB;

- mpuoOpereHrue OOyJYaIONIUMUCS HABBIKOB THAPABIMYECKOrO pacuera TpyOOIpoOBOIOB

Pa3InuYHOTrO HAa3HAYCHUA OJId CTaMOHAPHBIX U HCCTAIMOHAPHBIX PEXKUMOB TCUCHU A }I(H,I[KOCTeﬁ;

- pelCHUA TCXHOJOTHMYCCKUX 3aaad He(bTeFaSOBOFO IMPpOU3BOJACTBA, 3aaad 60pb6bl C

OCJIO)KHCHUAMU U aBapUAMHU, KOTOPBIC MOT'YT BO3BHUKHYTH B THAPOANHAMUWYCCKHUX CUCTCMAX.

2. MecTto aucunmimnsl B ctpykrype OIIOII BO

JlucuunianHa OTHOCHTCS K JAMCIHUIUIMHAM  0Os3aTeNhbHOM dYacTH ydeOHOro IilaHa
cnenuansaoct 21.03.01 Hedrerazosoe neno.

H606XOI[I/IMI>IMI/I YCI0BUAMU UL OCBOCHUA JUCHUTIIIMHBI SABJISIFOTCA:

3nanue:

HI/ICHI/IHHI/IH «COHpOTI/IBHeHI/Ie MaTCpPHUaIOB».

Ymenusa:

PaccunthiBaTh (I)OpMy.]ILI JUIA I/1306pa)KeHI/IH MCXaHU3MOB.

Braoenue:

I'padrueckumMu KOMIBIOTEPHBIMH IPOTPaMMAaMH.

3. Pe3yabTaThbl 00y4yeHHs MO JUCHUILIUHE

Hpouecc N3YUCHUA NUCHUIIJIMHBI HAITPABJICH Ha (l)OpMI/IpOBaHI/Ie CICAYIOMUX KOMITIETEHITHIM:

Tab6muna 3.1

Kon 1 HanmeHoBanue
KOMIIETEHIINHA

Kon n HaumeHnoBaHMe HHIUKATOPOB
JIOCTYDKEHHST KOMIIETCHIINH

Pesynbrarel 00yueHus no
JUCTIUTLTHHE (MOJTYJITIO)

YK-2. Criocoben
OTIpeIeIATh KPYT 33724 B
paMKax MOoCTaBIE€HHON
[EJIA U BRIOUPATH
ONTHUMAJIbHBIE CIIOCOOBI
WX PeIIeHUs, UCXOS U3
JIEUCTBYIOIINX MPAaBOBBIX
HOPM, UMEIOIIUXCS
pecypcoB u
OTrpaHHYEHUH

YK-2.1. [IpoBoaut ananus
MOCTaBJIEHHOH LIeNu U HOpMyIHpyeT
COBOKYITHOCTBH B3aWMOCBSI3aHHBIX
3aJ1a4, KOTOpPbIE HEOOXOAUMO PEIINTh
JUISL €€ JOCTHIKEHUSI.

3Hars (31): crienuanu3upoBaHHbIE
OMOJIMOTEKH U1 aHAJIN3a JAHHBIX

Ymets (Y1): pazpabaTbiBaTh
MIPHUIIOKEHUS] H COOCTBEHHBIX
Ooubnuorex Ha si3bike Python

Bnagets (B1): BBICOKOYpOBHEBEIMHU
SI3BIKAMU [IPOrPaMMHUPOBAHHUS
Python, cooTBeTcTBYIOITIIMHI

oubmmorexkamu (NumPy Pandas,




SciPy) u cniennanuzupoBanabM [10

OIIK-1. Criocoben
peuiaTth 3aaauu,
OTHOCSIIIUECS K

PO eCCHOHATTEHOM
JeSITEITBHOCTH,

MIPUMEHSIST METOIbI
MO/JICITUPOBAHUS,

MaTeMaTH4eCKOTro

aHaym3a,
€CTECTBCHHOHAYYHBIC H
00IIenHKECHEPHBIC
3HAHUSL.

OIIK-1.3. Ucnonk3yet 6a3oBbIC
(bu3nyUecKue 3aKOHBI TS PEIICHUS
3ama4 mpodecCHoOHATBHOU
JIESATSILHOCTH.

3Hathb (32): 6a30BbIc PU3HYCCKUEC
3aKOHBI 7SI pEeLIeHHUs 3a/1a4
podeccHOHAIBPHOM IeSTeTbHOCTH

Vumers (Y2): ucmons30Barh 0a30BEIE
(bm3nuecKue 3aKOHBI JIJIS PEIICHUS
3a1a4 mpodecCHOHATBHOU
JIESTSIIbHOCTH

Bnanmers (B2): HaBbIKamMu
HCTIONB30BaHus 0a30BbIX
(U3NUECKUX 3aKOHOB JUTS PEIICHHUS
3a1a4 mpodecCHOHATBHOU
JCSITETBHOCTH

OIIK-2. Crocoben
y4acTBOBATh B
MIPOEKTUPOBAHUHU
TEXHUYECKUX OOBEKTOB,
CHCTEM U
TEXHOJOTHUYECKUX
MPOIIECCOB C YYETOM
SKOHOMHYECKHX,
SKOJIOTHYECKHX,
COIMAJILHBIX U APYTUX
OrpaHUYECHUH.

OIIK-2.1. Onpexnensaer moaxon K
MIPOCKTHUPOBAHUIO TEXHUYECKUX
00BEKTOB, CHCTEM U
TEXHOJIOTMYECKUX MPOIIECCOB.

3HaTh (33): moaxoas! K
IMPOCKTUPOBAHNIO TEXHUYCCKUX
00BEKTOB, CUCTEM U
TEXHOJIOTHYECKUX MTPOIECCOB

Yuets (Y3): paspabareIBaTh MOAXOT
K IPOEKTHPOBAHUIO TEXHHYECKUX
00BEKTOB, CHCTEM U
TEXHOJIOTHYECKUX TPOIIECCOB

Bnanmers (B3): HaBbIKamMu
onpeJeeHus MoIXo0a K
[POEKTHPOBAHUIO TEXHUUECKUX
00BEKTOB, CUCTEM U
TEXHOJIOTHYECKUX TPOIIECCOB

OIIK-2.4. OuenunBaet pe3yabTaThl
pacyeToB, MOJTy4aeMBbIX MO
Pa3INYHBIM METOINKAM.

3Hathb (34): OLICHKY Pe3y/IbTaTOB
pacyeToB, MOJIy4aeMBbIX 110
Pa3IUYHBIM METOIUKAM

Ymetb (Y4): olleHUBATh PEe3yJIbTaThl
pacyeToB, MOJIy4aeMBbIX 110
Pa3NUYHBIM METOAMKAM

Bnaners (B4): HaBBIKAMM OLIEHKH
pe3yIBTaTOB PACUYETOB, MOIYIAEMBIX
10 Pa3IUYHBIM METOTUKAM

OIIK-2.7. [IpumeHsaeT HaBBIKH
pabotel ¢ OBM, ncmonk3ys HOBbIE
METOABI U TAKETHI TPOTPAMM.

3HaTh (35): HOBbIE METO/IBI 1 TTAKETHI
nporpaMmm 3BM

VYmers (Y5): IpUMEHATs HABBIKH
pabotsl ¢ OBM, ucnosb3yst HOBBIE
METO/IbI ¥ TTAKETHI TIPOTPaMM

Brnanets (B5): HaBbikaMu pabOTHI C
OBM




4. O0LeM TUCHHUILINHBI

OO0muii 00beM TUCHUIIINHBI COCTABIIIET 3 3a4eTHRIX enuHuIbl, 108 gacos.

Tabnuua 4.1.
AynuTOpHBIE 3aHATHS/KOHTaKTHAs padoTa,
®opmMma
dopma Kypc/ Jac. CamocrosTenpHa .
MPOMEKYTOYHOM
oOyuenus | cemectp | Jlekim | Ilpaktudecku | JlaGopatopHs a1 pabora, Jac.
aTTecTaluuu
" € 3aHATUs € 3aHATUs
OYHas 2/3 18 - 18 72 3a4eT
3a04Hast 3/5 6 - 6 94 3a4eT
5. CTpyKTYypa M cojiep:KaHue JUCIHUIIHHbI
5.1. CtpykTypa JuCUUILIMHBI

ouyHasi popma o0yuenusi (ODO)

Tabmuna 5.1.1

CrpyKTypa IUCLIUIUIMHBL AYRHTOpHIE
Ne TPyKTypa el 3aHATHS, Yac. CPC, Bcero, Kon MK OrieHOYHBIE
n/m | Homep HaumenoBanwme 1 a6 qac. qac. A cpezcTsa
pazzena pazzena ’ P ’
1 2 3 4 5 6 7 8 9 10
Bsenenune. Kparkuit IIpoTokomnsl
HCTOpHYECKNH 0030p. VK21 71a00PaTOPHBIX
Ponp TexHMUecKon OHK-i. 3 pabor,
1 1 THAPOMCXATTIKH B 3 - 3 9 15 OIlK-2.1 BOTPOCHI AT
HedTerazoBoii OINK-2.4 MHCbMEHHOTO
IIPOMBIIIJICHHOCTH. OHK-2.7 ompoca
CBoiicTBa xuaKocTeit '
U ra3oB.
VK-2.1 IIpoTokosnsl
T'uapocraTtuka. OomHe OHK-i 3 nmabopaTOPHBIX
2 2 3aKOHBI H YpaBHEHHA 3 ) 3 9 15 OITK-2 1 pabor,
CTAaTUKH XKHUIKOCTEH U OIK-2 4 BOTIPOCHI JUIsl
ra3oB OHK-2I7 MTHCEMEHHOTO
' ompoca
OCHOBHBIE TIOHATHS U YK-2.1 Ipotokosst
ypaBHEHHS OIlK-1.3 Aaboparopbix
3 3 KUHEMAaTUKH U 3 - 3 9 15 OIlK-2.1 Bonpi)i(;? a
JUHAMUKH SKAIKOCTH. OIlK-2.4 HHCE MeHHI([)JlI"O
OmnsiTe PeitHonpaca OIlIK-2.7
ompoca
I'mapaBnuueckuit IIpoTokosnsl
pacder IpoCThIX U YK-2.1 71a00paTOPHBIX
CJIOKHBIX OIlK-1.3 pabor,
4 4 TPyOOIPOBOJIOB. 3 - 3 9 15 OIlK-2.1 BOMPOCHI IS
SBnenue OIIK-2.4 MUCBMEHHOTO
TUPABIUYECKOIO OIIK-2.7 0IIpOCa, TEMBI
ynapa JIOKJIaJI0B
VK21 IIpoToxonst
HUcreuenue xugkocreit OIIK-1.3 Ha60pa aGT:TpHHX
5 5 4yepe3 OTBEPCTHS U 3 - 3 9 15 OIlK-2.1 BOl'lp ocm, a
HacaJKu OIlK-2.4 p o
OIK-2.7 MHUCbMEHHOTO
) Ompoca, TEMBI




AynuTopHsle

Ne CTpyKTypa MCIHIIMHbL 3aHATHS, Yac. CPC, | Bcero, K K OrneHoYHbIE
/I Howmep HaumenoBanue T Mp. | Ja6 qac. qac. onA cpezcTa
paszena paszena
1 2 3 4 5 6 7 8 9 10
JIOKJIaJI0B
BBenenue B
[IO/I3€MHYO IIpoTokomnsl
THIPOAUHAMUKY. YK-2.1 1a00paTOPHBIX
3axoH Jlapcn. OIIK-1.3 pabor,
6 6 JlnHeHHBIN 3aK0H 3 - 3 9 15 OIlK-2.1 BOTIPOCHI ISt
¢$unbTpanuy; OIlK-2.4 MUCBMEHHOTO
OJIHOMEpHbIE OIIK-2.7 onpoca, TEMBbI
MIOTOKH JKUJIKOCTEH U JIOKJIaJI0B
ra3oB
YK-2.1
OIK-1.3 IToxroToBka
7 | Texyurue aTTecTanuu - - - 9 9 OIIK-2.1 aTTeCTALIH
OIIK-2.4
OIIK-2.7
YK-2.1
OIIK-1.3
8 | 3auer - - - 9 9 OIlK-2.1 3auer
OIIK-2.4
OIIK-2.7
Uroro: | 18 X 18 72 108 X X
3aouHan popma o0ydenus (OPO)
Tabmauna 5.1.1
C AynuTopHbIe
Ne TPYKTYpa AHCIHILTHHET 3aHATHA, Yac. CPC, | Bcero, K K O1LileHOYHbIE
n/n | Homep Haunmenosanue T Mp. | J1a6 qac. qac. on U/ cpercTaa
pazzena pazzena ’ ’ ’
1 2 3 4 5 6 7 8 9 10
Beenenune. Kparkuit IIpoTokosnsl
UCTOpHYECKNH 0030p. VK21 71a00PaTOPHBIX
Ponp TexaMueckon OHK-i. 3 pabor,
THIPOMEXaHUKH B BOTIPOCHI JUIsl
1 ! He(TerazoBoi ! i ! 5 ! 8%?3111 MTUCBMEHHOTO
MIPOMBIIIJIEHHOCTH. OHK-2l7 orpoca
CaoiicTBa xuaKocTeit '
U ra3oB.
IIpoTokosnsl
I'mapocraTtuka. Oburme Oylﬁfili’) 71a00paTOPHBIX
2 2 3aKOHBI M YPAaBHEHHS 1 ) 1 5 7 OHK-2:1 pabor,
CTaTUKH XKHUIKOCTEH U OINK-2.4 BOIPOCHI ISt
rasoB OITK-2.7 MHCbMEHHOTO
orpoca
OCHOBHBIE TIOHATHS U YK-2.1 l_ép OTOKOIIBL
ypaBHEHHUS OIIK-1.3 N1ADOPATOPHEIX
3 3 KHHEMaTHKU U 1 - 1 20 22 OIlK-2.1 pador,
JIMHAMUKH KUJKOCTH. OIIK-2.4 BOIPOCHI JUIA
OmnsiTs! Peiinonbaca OIIK-2.7 [MCbMEHHOTO
ormpoca
I'nppaBnuueckuit VK-2.1 IIpoTokounst
pacder IpoCThIX U Ol'[K-i. 3 71a00paTOPHBIX
4] 4 CIOMKHELX 1| -] 1| 20 | 22 | onk21 pater,
TpyOOMPOBOIOB. OIK-2.4 BOMPOCHI JIS
SIBnenue OHK-2:7 [IUCBMEHHOTO
THJIPaBJIMYECKOTO orpoca, TEMbI




C AynuTopHsle
Ne TPYKTYpa MCLIATLITHHAT 3aHATHS, Yac. CPC, | Bcero, K K OrneHoYHbIE
/I Howmep HaumenoBanue N | Tip. | Jias. qac. qac. onA cpezcTa
paszena paszena
1 2 3 4 5 6 7 8 9 10
yzrapa JIOKJIaJI0B
IIpoTokomnsl
YK-2.1 1a00paTOPHBIX
Hcreyenne xxugxocrei OIIK-1.3 pabor,
5 5 Yyepe3 OTBEPCTHS U 1 - 1 20 22 OIlK-2.1 BOTIPOCHI ISt
HaCaIKh OIIK-2.4 IMMCbMEHHOTO
OIIK-2.7 onpoca, TEMBbI
JIOKJIaJI0B
Bgenenue B
MOA3EMHYIO IIpoTokounsl
THIPOAUHAMUKY. YK-2.1 J1a00PaTOPHBIX
3akon [Hapcu. OIIK-1.3 pabor,
6 6 JIMHEeNHbIH 3aK0OH 1 - 1 20 22 OIIK-2.1 BOMPOCHI JIs
(unpTpanumy; OIIK-2.4 MTUCHMEHHOTO
OJTHOMEPHEIC OIIK-2.7 oTpoca, TEMBI
MTOTOKH >KUIKOCTEH U JIOKJIaJI0B
ra3oB
YK-2.1
OIIK-1.3
7 | 3auer - - - 4 4 OIlK-2.1 3auer
OIlK-2.4
OIIK-2.7
Uroro: | 6 X 6 94 108 X X

04HO-3a04Hasi popMma o0yueHus (O3PD0O)
He peanusyercs.

5.2.1. ConeprkaHue pa3aenoB AUCUUIUIMHBI (IUJAKTHYECKUE €MHHULIBI).

Paznen 1. «BBenenue. Kpatkuil ucropuueckuit 0030p. Ponb TeXxHUYECKOH T'MAPOMEXaHUKU B
HedTerazoBor MpoMBITIIEHHOCTH. CBOMCTBA YKUIKOCTEH U Ta30BY.

Ponb TexHnYeckoi ruipoMexaHuKy B He(Tera3oBoi MpOMbIIIIEHHOCTH. CHJlbl, IeHCTBYIOIIHE
B xuIKocTH. OCHOBHBIE (PU3MYECKHE CBOWCTBA JKUIKOCTU: CKHMAeMOCTb, BSI3KOCTh. [IOTHOCTB,
K03 (PUIIMEHT OOBEMHOrO CXKaTusl, JaBIEHHE HACBIIIEHHBIX MapoB >KUAKOCTU. [ 'mapocTatuueckoe
JIABJICHUE U €ro cBOWcTBa. TepMoaMHaMMUYECKHE YpPaBHEHMs COCTOSHMA. JKHIKOCTH HECKUMAEMBIE,
KarenbHble, ra3000pa3Hble. [I1oTHOCTH MHOTrO(a3HBIX cucteM. HbIOTOHOBCKHE M HEHBIOTOHOBCKHE
KHUJIKOCTH.

Pasnen 2. «I'mapocratuka. OOmiue 3aKOHbI U YpaBHEHUsI CTATUKHU JKHJIKOCTEN U ra30B»

Mopnens wuaeanbHON (HEBA3KOM) IKUIKOCTH; aOCONIOTHBIM W OTHOCHUTENBHBIA TTOKOH
(paBHOBecue) xunkux cpen. CrutommHas cpena. HampsokeHune B CIUIOIHOW cpele. YpaBHEHHE
JBIDKEHHS CIUIOIIHOW CpeAbl B HANpsDKEHHUSIX. YpaBHEHHE PaBHOBECHUS IOKOSIMICHCS >KUIAKOCTH
(ypaBHeHue Oiinepa). Pacnpenenenue maBieHHS B TOKOSIIEHCS HEC)KUMACMON KHUJIKOCTH. 3aKOH
[Tackanss. OrtHOcUTENbHBIM MOKOH JKUAKOCTH. CuHibl JaBIEHUS JKUJIKOCTM Ha IUIOCKHE U
KPHUBOJIMHEWHBIE IOBEPXHOCTH. | MIpaBIueckuii mapajgokc. 3akoH Apxumena. Y CJIOBUE IUIaBaHUS TEL.
VYcnoBue craTn4eckoi yCTONYMBOCTH IUIaBAIOIIETO TENA.

Paznen 3. «OCHOBHBIE MOHATUSA U ypaBHEHUWs] KMHEMATUKU U JAUHAMUKH >KUIKOCTH. OTIBITHI
Pelinonbaca» JIunum TOKa M TpaeKTOPHM YaCTHIL KUAKOCTH. Pacxon »kunkoctu. UneanbHas v BsI3kast
KHUIKOCTU. [IOHSTHE O HEHBIOTOHOBCKMX MKHIKOCTSAX. JlaMuHApHBII M TypOYJIEHTHBIM pPEXHUMBI



TEUEHMS] BA3KOM KuAKOCTH. OnbiThl PeiiHonbAca. 3akoH COXpaHEHWs] MAacChl, YpaBHEHHE
HEpa3pbIBHOCTU TOTOKA. 3aKOH HM3MEHEHMs KOJIMYECTBA ABWKEHHS M INPUMEPHI €0 IPUMEHEHMS:
OIIPEENICHNE DPEAaKUUKM I10TOKa Ha IOBOPOTE€ U Jp. 3aKOH H3MEHEHUS KUHETUYECKOW SHEPrum.
Huddepenianbaple  ypaBHEHHS — JBIDKCHUS  HEBSI3KOM  OKMAKOCTH  (ypaBHEHMs  Jiinepa).
Huddepenimanbuple  ypaBHEHHsS JABWKEHHS BA3KOW kuakoctd  (ypaBHenusi Hawpe-Ctokca).
VYpaBHEHUS IBWKCHUS HJICAUTHHOM W BSI3KOW KHUIKOCTed B muddepeHnmanbaon dopme. MHTErpan
bepnymm. YpaBHenue bepHyiwn a1 MOTOKA HECKMMAEMOW KUAKOCTHU. [IprMepbl TEXHUYECKOTro
NIPUJIOKEHUS ypaBHEHUs bepHyiu. Buael rupaBandecKkux COpOTUBICHUM.

Paznen 4. «['mapaBiudeckuii pacdeT MPOCTHIX M CIOXKHBIX TPYOONpPOBOIOB. SIBICHHE
THJPABINYECKOTO yaapa

Pacyer mpoCTBIX ®  CIIOXKHBIX TPYOONpPOBOAOB. ['MapaBIMYecKHe XapaKTEPUCTUKU
TpyborpoBoaoB. Kapurtamus. HeycranoBuBIieecs: TBIKEHHE BSI3KOW JKUAKOCTH B TpyOaxX. YpaBHEHHS
JBIKEHUS IBYyX(a3Hoi cMmecu B TpyOax. 'mapasnuueckuit ymap. @opmyna Xykosckoro. CuioBoe
BO3/ICHCTBUE YCTAaHOBUBLIETOCA IMOTOKA HA HEMOABMXKHYIO U IBUXKYILYIOCS nperpany. ConpoTHBIEHUE
Tena, JBIKyIerocs B kuakocTd. llpodunbHoe compotuBnenue. CONPOTUBICHUS TPEHUS.
ConpoTtuBieHust JaBJICHUS.

Paznen 5. «McTeuenne KUAKOCTEN Yepe3 OTBEPCTHUS U HACATKU»

OnoposxkHeHne pe3epByapoB. VcreueHne »KUaKoCTH Yepe3 Maible U OOJIbIINE OTBEPCTHS, MOJ1
IIEpEMEHHBIM HarnopoM. ['MapaBinyeckuil pacdeT OTKPBITHIX pycenl. VcredeHue >KUIAKOCTH uepes
HacaJku. [ MIpOMOHUTOpHBIE OIOTA.

Paznen 6. «BBemenue B momzemHyro ruapoauHamuky. 3akoH [lapcu. JIMHeHHBIA 3aKoH
bunpTpalru; OTHOMEPHBIE IIOTOKH KHUIKOCTEH U ra30B»

OcHoBuble NOHATUS Teopur punbTpamun. Ckopocts GuibTpanun. [IponuiaeMocts. OnbITH U
3akoH apcu. Ilpenensl mpuMmeHuMocTy 3akoHa Jlapcu ¥ npuuMHbBI ero HapyiueHus. Hemuneiinbie
3akoHbl (punbTpanuu. HWHnukaropusie Kpuble. Ko3(hduUIMEHT MpOAyKTUBHOCTH CKBAaYKHHBIL.
YcranoBuBIIasics (pUIBTpaLUS HEC)KUMAEMOM KUAKOCTH. OJHOMEpHbIE (PUIBTPALMOHHBIE TEYECHHUS.
Jlebur u pacnpeneneHue AaBieHus Npu JuHeWHOW ¢wuibTparmu. [Inocko paguanbHas (uibTpays
xuakoct. @opmyna [Jromon. Kpusas aenpeccnn. IloreHnman TOYEYHOro MCTOYHMKA M CTOKA Ha
riockoctu. [Ipunun cynepnozuimy. MHTepdepeHins CKBaHH.

5.2.2. Coneprkanue TUCIMILINHBI 110 BHIaM YY€OHBIX 3aHITHH.

JleknmnoHHbBIE 3aHATHSA
Tab6muua 5.2.1

No Howmep O06bem, yac.
i pasnena 000 | 390 | 0300 Tema nexuun
JCTIUTUTNHBI
1 2 3 4 5 6
1 5 - Beenenune. Kpatkuii ncropuueckuii 0030p
2 1 5 1 i Pounb TexHUYECKOW THPOMEXaHUKN B HEPTETA30BOU
MIPOMBIIIIJICHHOCTH.
3 2 - CBoiicTBa KUIKOCTENU U Ta30B.
4 5 2 5 i OO01re 3aKOHBI U YPABHEHHSI CTATUKH JKHIKOCTEH 1
ra3oB
5 1 i OCHOBHBIE MOHSATHUS U yPAaBHEHUS] KHHEMATHKH U
JIMHAMUKH JKUJIKOCTH
6 3 1 0,5 i 3aKOH M3MEHEHHS KOJTMYECTBA JIBHKEHHUS M IPUMEPHI
€ro NPUMEHEHHUs
7 1 - Juddepenunanpaple ypaBHEHHUs ABHKCHUS HEBA3KON




No Homep O6mbewm, vac.
- azjena Tema nexnun
wn | POA 0dO | 300 | 0300 B
JIMCIUTUIAHBI
1 2 3 4 5 6
1 BSI3KOM YKMJKOCTH
8 1 i VYpaBHeHnue bepHyiu a1 N0TOKa HEC)KUMAaEMOM
KHUJKOCTH
9 1 i I'mapaBnryeckuii pacyeT MPOCTHIX U CIIOKHBIX
TpyOONIpoBOIOB
10 1 i HeycranoBuBIIeecs: IBHKEHNE BA3KOM KUAKOCTH B
TpyOax
4 0,5 =
11 1 - YpaBHeHHs ABHKEHHUs ABYX(a3HOU cMecH B Tpybax
I'mppasnuyeckuii ynap. @opmyna KykoBckoro.
12 1 - CurnoBoe BO3/IeICTBHE YCTAHOBUBIIIETOCS IMOTOKA Ha
HETIOIBIDKHYIO U JIBIDKYIIYIOCS TIPErpany.
13 5 0,5 1 - VcTeyeHune KUIKOCTEH uepe3 OTBEPCTHsI U HACAAKH
14 6 0,5 1 - BBenenue B oA3eMHYIO THAPOANHAMUKY
HUroro: 18 6 X X
IIpakTHyecKkue 3aHATHA
[IpakTuueckue 3aHITUST Y4eOHBIM TJIAHOM HE MPETyCMOTPEHBI.
JlabopaTropHble 3aHATHS
Tabmuua 5.2.2
No Howmep O6mBewMm, vac.
- azjena Tema 1a60paTOPHOTO 3aHATHS
wn | P 0PO | 300 | 0300 patop
JIMCIUTLIAHBI
1 1 3 4 5 6
1 1 3 1 - Omnpenenenne GU3NIECKUX CBOWCTB KUAKOCTH
3
2 2 1 - W3mepeHne ruipoCcTaTHYECKOTO JTABICHUS
3 3 3 1 ) Uzyuenne cTpykTypbl HOTOKA )KUIKOCTH U
Olpe/IeIICHHE PEKIMa TEUCHHS JKUJIKOCTH
4 4 3 1 - Wnmoctpanus ypaBHeHus beprymim
) 5 3 1 - Onpenenenne MECTHBIX CONIPOTHBIICHUH
3
6 6 1 - Onpe/enieHre MoTeph AaBJICHUS 110 JIJTUHE
HUroro: 18 6 X X
CamocrosiTesbHast padoTa
Tabnuna 5.2.3
No Howmep O65beM, yac.
i pasnena Tema Bug CPC
1 2 3 4 5 6 7
Bsenenue. Kpartkuii | IToaroroBka K
ucropudeckuii  0030p. Poip | mucEMeHHOMY Ompocy
1 1 9 1 ) TEXHHYECKOH THPOMEXAHUKH
B He(Tera3oBoit
npoMeinuieHHocTH.  CBoicTBa
KUJKOCTEHN U ra30B.




No Homep O6mbem, vac.
i pasmena 000 | 390 1 0300 Tema Bug CPC
JUCTIUTLITAHBI
1 2 3 4 5 6 7
9 I'mppocraruka. O6mue | [Togroroska K
2 2 14 - 3aKOHBI W YpPaBHEHHS CTATUKH | TUCHMEHHOMY OIPOCY
JKUJIKOCTEHN U Ta30B
OcCHOBHBIC TTOHATHS u | [loaroroska K
3 3 9 14 ) ypaBHEHUs KUMHEMaTuku u | TMCBMCHHOMY ONPOCY
JUHAMHKH KAIKOCTU. OTBITHI
Peitnonbaca
I'mapaBnuyeckuit pacuert | ITonroroBka K
4 4 9 15 ) MIPOCTBIX u CIIOKHBIX | TUCBMEHHOMY OTPOCY U
TPYOOITPOBOJIOB. SIBneHMe | K pe3CHTALMU TOKIajia
TUAPABINYECKOTO yapa
. IToaroroeka K
9 Ucredenune xuakocteil yepes
5 5 14 - MACBMEHHOMY OIPOCY U
OTBEPCTHSI X HACAIIKH
K MPE3CHTAINN JOKJIa1a
BBenenue B noazemuyto | IToaroroBka K
9 THIPOTTHAMUKY. 3aKoH | MUICBMEHHOMY OIIPOCY H
6 6 14 - Hapcu.  JIluHe#HBI  3aKOH | K IIPE3SHTAIIMHU JOKJIaa
¢$uIbTpanuu; 0JTHOMEPHBIE
MOTOKH >KUJIKOCTEH U Ta30B
v 1-6 9 ) ) Tekymue arrecrauuu IToaroroBka aTrrectanuu
8 1-6 9 9 - DKx3ameH IloaroroBka K PK3aMeHy
HUroro: 72 94 X X X

5.2.3. IlpenoaBanue AUCUUILIMHBI BEACTCS C IPUMEHEHUEM CIICIYIOIINX BHIO0B
00pa3zoBaTebHBIX TEXHOJIOTHI:

— Bu3yanuzamus ydaeOHoro marepuana B PowerPoint B quanoroBom pexume (JEKIIMOHHBIC

3aHATHUA);

— paboTa B MaJbIX Tpymnmnax (JabopaTopHbIE 3aHATHS);

— pa30op NPaKTHUECKUX CUTYAIHi (MIPAKTUUYECKHUE 3aHITHS).

KypcoBble paboTbl/IpoeKThl Y4eOHBIM IJIAHOM HE MPEIYCMOTPEHBI.

6. TemaTuka KypcoBbIX padoT/IPOEKTOB

7. KonTposbHbIe padoThI

Temaruka KOHTPOJIbHBIX pa60T.

O NG WDNRE

Kunkocts. BUas! skmakocTei.

I'mppaBnuka. Pa3aensl ruipaBiIvKy.

dusnueckre CBOMCTBA JKUIKOCTEH.

Bunbl runpocrarrdeckoro naBieHus. CBSI3b MEXKIY HUMH.
[TpuGopsb! 175t U3MEPEHUS TaBICHHUSL.

OCHOBHOE ypaBHEHHE T'MIPOCTATUKH.

Cuita naBiaeHHS KUJIKOCTH Ha INIOCKHE CTEHKH.

Cuita naBneHus KUJIKOCTH HAa KPUBOJIMHEMHBIE CTEHKH.




9. 3akon Apxumena. [1naBanue Ter.

10. T'maponunamuka. OCHOBHBIE TIOHSTHSI.

11. Buns! ABMKEHUS KUIKOCTH.

12. YpaBHeHHE HEPa3pBIBHOCTH YCTAHOBUBILIETOCS ABUKCHUS KUIKOCTH.
13. Pexxumbl TeueHus )kuakocTu. Yucio Peinonbaca.

14. VYpasuenue bepnyu.

15. Ilorepu Hamopa Ha TpeHHUE 1O JJIUHE TTOTOKA.

16. Ilorepu Hamopa Ha MECTHBIX THIPABIMYECKUX CONMPOTHBICHUIX.

17. HcreveHnue >KUIKOCTH U3 OTBEPCTUM U HACATKOB.

18. T'mppaBiwueckuii yuap.

8. OneHka pe3y/abTaTOB 0CBOEHMS AUCIUIIHHBI

8.1. KpI/ITepI/II/I OLCHHWBAHUA CTCIICHU IIOJIHOTBI M KadeCTBa OCBOCHUA KOMHGTCHHI/Iﬁ B

COOTBCTCTBUH C IINIAHUPYCMbIMHU PE3YyJIbTaTaMU O6y‘~ICHI/I$I IIPpUBCACHLI B HpI/IJ'IO)KeHI/II/I 1.

8.2. PeliTuHromas cucrema OLICHHBAaHHUA CTCIICHM IIOJHOTBI M Kad€CTBa OCBOCHUA

KOMIIETEHIINI 00yJaromuxcsi ouHou (opMbl 00ydeHHs TpeacTaBieHa B Tadbmure 8.1.

Tabmuna 8.1
Ne Buyibl MeponpusITHii B paMKax TEKyIIET0 KOHTPOJIIS Kommiectso
/o 0aioB
1 2 3
1 Tekymias arTecTanus
1.1 Crnaua jabopaTopHbIX paboT 1o pasaenam 1,2,3 15
1.2 ITuceMeHHBIH onpoc 1o pasaenam 1-3 TUCIUILTUHBI 15
NTOI'O 3a nepByI0 TEKYIIYIO aTTECTAINIO 30
2 Tekyllas aTTecTanus
2.1 Crnaua nabopaTopHbIX padot o pasaenam 4,5 10
2.2 ITuceMeHHbIH ompoc 1Mo pazaenaM 4-5 AUCIUIUINHEL 10
NTOI'O 3a BTOpyI0 TEKYIIYIO aTTECTAIHI0 20
3 Tekymias arTecTanus
3.1 Crnaua nabopaTopHbIX padoT 1o pazaeny 6 20
3.3 ITuceMeHHBIH O1poc 1o pasjeny 6 AUCIUTUTHHEL 30
HUTOT'O 3a TpeThio TEKYIIYIO aTTECTAITUIO 50
BCEI'O 100
9. YuyeOHO-MeTOAMYECKOE U HH(POPMALMOHHOE 00ecnedeHre JUCIUIIIMHBI
9.1. IlepeueHpb pekOMeHIyeMOH JIuTepaTypsl npeacTasiieH B [Ipunoxenun 2.
9.2. CoBpemeHHble IpodeccuoHanbHble 0a3bl TaHHBIX U MH(QOPMAIMOHHBIE CIPAaBOYHbIE
CHCTEMBI

- OBbC «M3parenncTBa JIaHbY;

- DBC «3nekrpoHHOro m3narensctsa FOPANT;

- CoOcrBennas nomHorekcroBas 6aza (I16J]) BUK TUY;
- Hayunas snekrponnas 6ubnuoreka «eLIBRARY.RUy;
- OBC «IPRbooksy;

- Hayuno-texnmnueckass O6ubnuorexka ®I'bOY BO PI'Y medptn wu raza

['yOxuHa,

nmeaun .M.




- Hayuno-texunueckas oubnuoreka ®I'bOY BIIO YTHTY (r. Yda);
- Hayuno-texunueckas 6ubmmuorexka ®I'BOY BIIO YI'TY (1. YxTa).
9.3. JluneH3noHHOE W CBOOOJHO pAcCIpOCTpaHsIeMOe NpOorpaMMHOE OOecredeHue, B T.U.
OTEUYECTBEHHOTO MTPOU3BO/ICTBA!
1. Microsoft Office Professional Plus;
2. Microsoft Windows;
3. Zoom.

10. MaTepuajJibHO-TeXHHYECKOE 0OecredeHue TUCIUININHbI

[ToMemienust Uil MPOBEACHUS BCEX BUAOB palbOThHI, MPEIYCMOTPEHHBIX YUYEOHBIM IUIAHOM,
YKOMIUIEKTOBAaHBI HEOOXOUMBIM 000PYI0OBAaHHEM U TEXHHUYECKUMH CPEJCTBAMU OOYUICHHUSI.

Tabmuma 10.1

[TepedyeHb TEXHUYECKHX CPENCTB 00yJYeHH,
HEOOXOAMMBIX ULl OCBOCHHS TUCLIMIUTHHBI
(IeMOHCTpaIMOHHOE 000pYIOBaHHE)

[lepeuens 00opymOBaHUS, HEOOXOAUMOTO IS
OCBOEHUS TUCIUIIINHEI

Ne i/t

1 MoH0070K, TOKyMEHT-KaMepa IIpoexTop, akycTrdeckas cucremMa (KOJIOHKH),
MPOEKIUOHHBIN 3KpaH

11. MeTtoauueckune ykazanust mo opranuszanuu CPC

11.1. MeToauueckue yKazaHus 10 MOATOTOBKE K MPAKTHUECKUM, Ja00paTOPHBIM 3aHATHUSM.

Mertoauyeckie YyKa3aHus 110 BBIIOJHEHHUIO JIAOOPAaTOpPHBIX paboOT Al  CTYACHTOB
Hanpasnenus 21.03.01 Hedrerazosoe aemo Bcex mpoduieit u Bcex gopm odydenus/coct. M.IO.
3emenkoBa, K.C.BoponmH; TroMeHCKHIi TrocCynapCTBEHHBIH He(TETra30BbId YHHUBEPCUTET. —
Tromens: U3natensckuii nentp BUK, TromI'HI'Y, 2015.— 28 c.

11.2 MeTtonuyeckue yka3aHus 110 OpraHU3alMyd CaMOCTOSTENIbHOM paboThI.

I'mppaBnuka: Metoauyeckue yKa3aHUs 10 OpPraHU3ALUU CaMOCTOSATENBHOM paboThl U
U3y4eHHIo Kypca s cTyleHToB HampasieHus 21.03.01 HedrerazoBoe neno Bcex mpoduieit u
Bcex ¢opMm obyuenus/coct. M.IO. 3emenkoBa, K.C.Bopouun, M.A.Anekcanapos, A.A.Benrepos;
TroMeHCKMI rocynapcTBEHHbIN HedTerazoBelii yHuUBepcuTeT. — TromeHb: W3naTenbCkuil LEeHTp
BUK, TromI'HI'Y, 2015.— 20 c.




[Tpunoxenune 1

HJIaHI/IpyeMbIe pe3yJbTaTbl oﬁyqe}mﬂ IJIs (l)OpMHpOBaHHH KOMIICTCHIIUU U KPUTEPUH UX OICHUBAHUSA

Jucuunnuza ['uapaBiavka U THAPOMEXaHUKa
Kon, nanpasnenue noarorosku/crenuanbHocTh 21.03.01 Hedrerasopoe neno
HaINpPaBIEHHOCTH (TPODUIIB):
«bypenne He(DTAHBIX U Ta30BBIX CKBAKHHY,

«[IpoexTrpoBaHuE U FKCILTyaTalUsl CUCTEM TPAHCIIOPTA, XPAHEHUS U COBITA YIIIEBOAOPOIOBY,
«CTpOouTENnbCTBO U 00CTYKUBAHUE CHCTEM TPAHCIIOPTA, XPaHEHUs U cObITa YIIIEBOJOPOIOBY,

«QKCIUTyaTaIys 1 00CITy>)KUBaHHE 00BEKTOB JJOOBIYH ra3a, Ta30KOHICHCATA U TIOJJ3EMHBIX XPAHWIIHII]),
«QKCIuTyaTalus u o0cinykuBanue 00beKTOB J00bIYH HePTHY,

<<3KCHJIyaTaIII/I$I n 06CJ'Iy}KI/IBaHI/IC TEXHOJOTHYECKUX O0OBEKTOB He(i)TeI“EBOBOFO IIPOU3BOJACTBA»

KOZ[ 1 HAMMCHOBAHUEC

KOMHI;;) :HHHH pesyJIBTaTa OBy UEHNA O Kpurepun oneHMBaHUS pe3yNbTaTOB O0YICHHUS
JUCIIUATUTAHE 1-2 3 4 5
1 2 3 4 5 6
3nath (31): He 3Haer 3HaeT Ha HU3KOM YPOBHE 3HaeT Ha CPETHEM YpOBHE | 3HAET B COBEPIICHCTBE
CHeIaTU3NPOBAHHBIE CHeIHATU3MPOBaHHBIE CHEeIHATU3NPOBAaHHBIC CHEeIHATU3NPOBAaHHBIC CHEeIaTU3NPOBaHHBIC
OUOJINOTEKH IS OUOJIMOTEKH IS aHAIM3a OUOJIMOTEKH I aHAIM3a OHOJIMOTEKH I aHAIM3a OUOJIMOTEKH I aHAI3a
aHaIN3a JaHHbBIX JTAaHHBIX JTAaHHBIX JTAaHHBIX JTAHHBIX
5 Ymers (Y1): He ymeer pazpabaTbiBathb YMeeT Ha HU3KOM YpOBHE YMeeT Ha CpeJTHEM YpOBHE | YMEET B COBEPIIECHCTBE
YK pa3pabaThiBaTh MIPUIIOKEHUS U pa3pabatsiBaTh pa3pabatsiBaTh pa3pabatsiBaTh

MIPUJIOKEHUS U
COOCTBEHHBIX
OMOJINOTEK HA A3BIKE

Python

CcOOCTBEHHBIX OMOJIMOTEK
Ha s3p1ke Python

MIPUIIOKEHUS U
CcOOCTBEHHEBIX OMOIMOTEK
Ha s13p1ke Python

MIPUIIOKEHUS U
CcOOCTBEHHEBIX OMOIMOTEK
Ha s3p1ke Python

NPUIOKEHUS U
COOCTBEHHBIX OMOINOTEK
Ha s13p1ke Python




KOZ( 1 HAMMCHOBAHUC

Kon Kpurepun onieHnBaHus pe3yabTaTOB 00yYEeHUS
pe3ynbpTata 00y4IeHHs 110
KOMIICTCHIINH
JICTIATUTAHE 1-2 3 4 5
1 2 3 4 5 6
Bnagers (B1): He Bnageer Bunaneer Ha HU3kOM ypoBHE | Biaaeet Ha cpenHeM Bnaneet B coBepiiieHCTBE
BBICOKOYPOBHEBBIMHU BBICOKOYPOBHEBBIMHU BBICOKOYPOBHEBBIMHU ypOBHE BBICOKOYPOBHEBBIMU
S3BIKAMH SI3BIKAMHU SI3BIKAMHU BBICOKOYPOBHEBBIMH SI3BIKAMHU
POTrpaMMUPOBAHUS IIPOTPaMMUPOBAHHUS IIPOTPaMMUPOBAHHUS SI3BIKAMHU IIPOrpaMMUPOBaHUS
Python, Python, Python, pOTrPaMMHUPOBAHUS Python,
COOTBETCTBYIOIIUMHU COOTBETCTBYIOILUMHU COOTBETCTBYIOIIUMHU Python, COOTBETCTBYIOIIUMHU
oubmmorekamu (NumPy | 6ubmmorexamu (NumPy oubmmorexkamu (NumPy COOTBETCTBYIOLTIUMH oubmmorexkamu (NumPy
Pandas, SciPy) u Pandas, SciPy) u Pandas, SciPy) u oubmmorexkamu (NumPy Pandas, SciPy) u
CIIEUUAIN3UPOBAHHBIM cnenmanusupoBanHeiM [10 | cenmanmsupoBanaeM 110 | Pandas, SciPy) crienuanuupoBaisiM [10
1o cnenuanu3upoBanHeiM 110
3HaTth (32): 6a30BbIC He 3naer 0azoBble 3HaeT Ha HU3KOM YpOBHE 3HaeT Ha CpeAHEM YPOBHE | 3HAET B COBEPILIECHCTBE
(husnyecKne 3aKOHBI ISt | hu3HUecKHe 3aKOHBI IS 0a30BbIe PU3NUCCKUC 0a30BbIe PU3NICCKUC 0a30Bble PU3NICCKHC
peieHls safad peleHus 3agay 3aKOHBI JUIS PELICHNUS 3a/1a4 | 3aKOHBI UL PELICHUS 3a/1a4 | 3aKOHBI Ul PELICHUS 3a/1a4
npodeccuoHaNbHON . . . .
npodeccuoHanbHON npodeccuoHanbHON npodeccnoHanbHON npodeccuoHaIbHON
JeSITeIbHOCTH
JeSTeNbHOCTH JeSTebHOCTH JeSTeNbHOCTH JIeATeNIbHOCTH
OIlK-1 Ymers (V2): He ymeer ucnons3oBats YMeeT Ha HU3KOM YpOBHE YMeer Ha CpelHEM YPOBHE | YMEET B COBEPIICHCTBE

HCIIOJIb30BaTh 0a30BbIC
(bu3HUeCKre 3aKOHBI IS
peleHus 3a1a4
npohecCHOHANBHON
JIEATEIIbHOCTH

0a30BbIe PU3NICCKUC
3aKOHBI JIJISl PELICHUS 3a/1a9
npodeccuoHaabHON
JICSITENTBHOCTH

HCITOJIB30BaTh 0a30BbIE
(usnvecKre 3aKOHBI IS
peleHvst 3a1a4
npodeccnoHanbHON
JEATEILHOCTH

HCIIOJIb30BaTh 0a30BbIC
(usnUecKre 3aKOHBI JIJIs
pelieHus 3a1ay
npodeccnoHanbHON
JIeATCIbHOCTH

HCIIOJIb30BaTh 0a30BbIC
(usnUecKre 3aKOHBI IS
pelieHus 3aaay
npoheCcCHOHAIBHOMN
JIEATEILHOCTH




KOZ( 1 HAMMCHOBAHUC

Kon Kpurepun onieHnBaHus pe3yabTaTOB 00yYEeHUS
KOMIIETEHITHH pe3ynbpTata 00y4IeHHs 110
JICTIATUTAHE 1-2 3 4 5
1 2 3 4 5 6
Bnagets (B2): He Bnageet HaBbIkamMu Bunaneer Ha HU3kOM ypoBHE | Biaaeet Ha cpenHeM Bnaneet B coBepiiieHCTBE
HaBBIKaMH HCIIONb30BaHUsA 0a30BbIX HAaBBIKAMU HCIIOJIB30BaHUA | YPOBHE HAaBBIKAMHU HAaBBIKaMU HCIIOJIb30BaHUS
HCIIOJIb30BaHUS (U3NIECKUX 3aKOHOB JUIS 0a30BbIX (pr3HIECKUX HCTIONB30BaHHs 0a30BBIX 0a30BbIX (prU3HYECKUX
0a30BbIX (pHU3HUECKUX pelieHns 3aga4d 3aKOHOB JJISI pELICHHS (u3MUeCKuX 3aKOHOB UL 3aKOHOB JJISI PEUICHHUS
3aKOHOB JIJIS peIIeHUs npodeccnoHaANbHON 3a1a4 NpoecCHOHaNbHON | peleHus 3aad 3a7a4 mpoeCCUOHATBHOM
3a1a4y JESATENBHOCTH JEATENBHOCTH npodeccuoHanbHON JIEATENBHOCTH
npodeccuoHanbHON JEATENBHOCTH
JIeSITeIbHOCTH
3uatb (33): monxoasl k| He 3HaeT momxomsl k 3HaeT Ha HU3KOM YpOBHE 3HaeT Ha cpeHEM YPOBHE | 3HAET B COBEPILECHCTBE
MIPOEKTUPOBAHUIO MIPOEKTHPOBAHUIO MOJIXOJIBI K MOJIXOJIBI K MOJIXOJIBI K
TEXHUYECKUX OOBEKTOB, | TEXHUYECKUX OOBEKTOB, MIPOEKTHPOBAHUIO MIPOEKTHPOBAHUIO MIPOEKTUPOBAHUIO
CHUCTEM U CHCTEM M TEXHOJIOTUYECKUX | TEXHUUECKUX OOBEKTOB, TEXHUYECKUX OOBEKTOB, TEXHUYECKUX OOBEKTOB,
TEXHOJIOTMYECKUX MIPOLIECCOB CHUCTEM U TEXHOJOTHYECKHX | CHCTEM M TEXHOJIOTMUECKUX | CHCTEM M TEXHOJIIOTHYECKUX
MIPOLIECCOB MIPOLIECCOB MIPOLIECCOB MIPOLIECCOB
OIlIK-2 Ymers (V3): He ymeer paszpabatbiBath YMeeT Ha HU3KOM YpOBHE YMeeT Ha CpeJTHEM YpOBHE | YMEET B COBEPILIECHCTBE

pa3padaThiBaTh MOAXO/
K IIPOEKTUPOBAHUIO
TEXHUYECKUX OOBEKTOB,
CHCTEM U
TEXHOJOTHUECKUX
MIPOLIECCOB

MTOIXO/JT K IPOSKTUPOBAHHIO
TEXHHUYECKUX O0OBEKTOB,
CHCTEM M TEXHOJIOTHYECKUX
MPOLIECCOB

pa3pabaThiBaTh MOAXOM K
MIPOSKTUPOBAHUIO
TEXHUYECKUX O0BLEKTOB,
CHCTEM U TEXHOJOTMUYECKHUX
MIPOLIECCOB

pa3pabaTbiBaTh MOAXOM K
MIPOSKTUPOBAHUIO
TEXHUYECKUX O0BEKTOB,
CHCTEM U TEXHOJOTMYECKHUX
MIPOLIECCOB

pa3pabarbiBaTh MOAXO K
MIPOSKTUPOBAHHUIO
TEXHUUYECKUX 00HEKTOB,
CHCTEM U TEXHOJOTMYECKHUX
IIPOIIECCOB




KOZ( 1 HAMMCHOBAHUC

Kon Kpurepun onieHnBaHus pe3yabTaTOB 00yYEeHUS
pe3ynbpTata 00y4IeHHs 110
KOMIETECHIINU
JICTIATUTAHE 1-2 3 4 5

1 2 3 4 5 6
Bnagets (B3): He Bnageet HaBbIkamMu Bunaneer Ha HU3kOM ypoBHE | Biaaeet Ha cpenHeM Bnaneet B coBepiiieHCTBE
HAaBBIKAMHU OIIPEIEIEHU | OIPENEIICHU OAX0Aa K HABBIKAMH OIIPEIEICHUS YPOBHE HaBBIKAMHU HABBIKAMH OIIPEIEICHUS
MoAXo/1a K MPOEKTUPOBAHUIO MoJaxo0Aa K ONpeAeICHUS TOAX0Aa K MoAxoj1a K
MIPOEKTUPOBAHUIO TEXHHYECKUX OOBEKTOB, IIPOEKTUPOBAHUIO IIPOEKTUPOBAHUIO IIPOEKTUPOBAHUIO

TEXHUYECKUX OOBEKTOB,
CHCTEM U
TEXHOJIOTMYECKHUX
MPOIIECCOB

CHUCTEM U TEXHOJIOI'MYCCKUX
MIPOLIECCOB

TEXHUYECKUX 00BEKTOB,
CHCTEM U TEXHOJIOTHYECKUX
MPOIIECCOB

TEXHUYECKUX O0BEKTOB,
CHCTEM U TEXHOJIOTHYECKUX
MPOIIECCOB

TEXHUYECKUX 00BHEKTOB,
CHCTEM U TEXHOJIOTHYECKUX
MPOIIECCOB

3Hatb (34): OLEHKY
pE3yJIbTaTOB PacueToB,
HOJIy9aEMBIX 110
Ppa3In4YHbIM METOANKAM

He 3naet ouenky
pe3yabTaTOB PacUETOB,
MOJTy4aEMBIX 110
Pa3siIMdYHbIM METOAMKAM

3HaeT Ha HU3KOM YpOBHE
OLIEHKY PEe3yJIbTaTOB
pacueToB, MoJy4aeMbIX 110
Pa3siIMYHbIM METOAMKAM

3HaeT Ha CpeHEM YPOBHE
OLIEHKY PEe3yJIbTaTOB
pacueToB, MMoJy4aeMbIX 110
Pa3siIMYHbIM METOAMKAM

3HaeT B COBEPIICHCTBE
OLIEHKY PE3yJIbTaTOB
pacueToB, MoJyYaeMbIX 110
Pa3IMYHBIM METOAMNKaAM

VYmets (V4): orieHuBaTh
pe3yabTaThl PacyeToB,
MOJIYIa€MBIX TI0
pa3IYHBIM METOJMKAM

He ymeer oniennBarh
pe3yNIbTaThl PacyeToB,
MIOJTy9aeMBIX 110
Pa3IUYHBIM METOTUKAM

YMeeT Ha HU3KOM YpOBHE
OIIEHHBATh PE3YJIbTATHI
pacdeToB, MOJIy4aeMBIX 110
Pa3IUYHBIM METOIUKAM

YMeeT Ha CpeJTHEM ypOBHE
OIIEHHBATh PE3YJIbTAThI
pacdeToB, MOJIyYaeMBIX 110
Pa3IUYHBIM METOIUKAM

YMeeT B COBEPIICHCTBE
OLICHUBATh PE3YJIbTAThI
pacyeToB, MOIY4aeMBIX 110
pa3IMYHBIM METOAUKAM

Brnaners (B4):
HaBBIKAMH OIICHKH
pe3yJIbTaTOB PacyeToB,
HOJTy4aeMBbIX 110
Pa3IMYHBIM METOAUKAM

He BJIaJ€CT HaBBIKaAaMU
OLICHKHU PE3YyJIbTAaTOB
pPacyeToB, MOJIYy4a€MBbIX 10
Pa3IMYHbIM METOAUKAM

BrnaysieeT Ha HU3KOM YpOBHE
HABBIKAMH OICHKH
pe3yJIbTaTOB PacyeToB,
MOJTyYaeMBIX IO
Pa3IMYHBIM METOAMNKAM

Brnageer Ha cpenHeM
YpOBHE HaBBIKAMHU OLIEHKH
pe3yiIbTaTOB PacuyeTOB,
MI0JIy4aeMBIX 110
Pa3TMYHBIM METOUKAM

BrnasieeT B COBEpIICHCTRE
HABBIKAMU OICHKU
pe3yJIbTaTOB PacyeToB,
MOJYYaEMBIX T10
Pa3IMYHBIM METOANKAM




KAPTA

o0ecre4yeHHOCTH JUCHMILUIMHBI Y4eOHOH U y4eOHO-MeTOANYeCKOM JIUTepaTypoi

JucuurumHa [uapaBiivka U THAPOMEXaHUKa

Kopn, nanpasnenue noarorosku/cnenuansuocts 21.03.01 Hedrerasosoe neno
HaIpaBJICHHOCTH (MPOGUITH):

«bypenne He(QTAHBIX M FA30BbIX CKBAKHH,

«[IpoexTupoBaHue U FKCILTyaTalUsl CHCTEM TPAHCIIOPTA, XPaHEHHS U COBITA YTIIEBOIOPOIOBY,
«CTpOUTENBCTBO U 00CITYKUBAHHE CUCTEM TPAHCIIOPTA, XPaHEHHsSI U COBITA YTIIEBOIOPOJIOBY,
«DKcIuTyaTalys U 00CIy>)KUBaHUEe 00BEKTOB JOOBIYM T'a3a, TA30KOHICHCATA U MTOI36MHBIX XPaHUJIHIID,
«DKCIUTyaTaIys u 00CIy>)KUBaHHE 00BEKTOB JTOOBIYH HEDTHY,

((:‘)KCHHyaTaLII/ISI u O6CJ'Iy>KI/IBaHI/Ie TEXHOJIOTHYECKUX 00BEKTOB He(bTel"aBOBOl"O IIpOU3BOJACTBA»

[Tpunoxenue 2

KouTunrent ObecnedeHHOCTh Hanuuue
KomanuecTso
Ne HasBanue y4e6HOTO, y4eOHO-METOJMYECKOTO H3JaHUs, aBTOP, U31aTEICTBO, BU oOy4aromuxcs, 00yJaroImuxcst JIEKTPOHHOTO
n/n W3/IaHMs, TOJ U3JTaHUS 3K3el\g§§p03 B UCTIOJIb3YIOIIUX auteparypoli, | BapuaHrta B ObC
YKa3aHHYIO JINTePaTypy % (+/)
I'mppaBauka : y4eOHMK M TNPakTUKYM MJIsl akaJeMuueckoro OakamaBpuara / B. A.
Kynunos, 3. M. Kapramos, A. I'. KoBanenko, Y. B. Kopanenko. - 4-e u3f., nep. u gom. - M
1 |: UsznarensctBo MOpaiit, 2019. - 386 c. - (bakamaBp. Axamemuueckuii kypc). - URL: oP 30 100 +
https://urait.ru/bcode/432989. - Pexum pgocryma: Juis aBTop. mnojb3oBarenedl. - OBC
"FOpaiit".
2 TunpaBmuka [Tekcr] : y9eOHHK IS BY30B, 00YYaFOIIUXCS 0 TEXHHYECKIM HATIPaBICHUSIM 60 30 100 )
u crieranbHOCTIM / A. A. T'yces. - M. : FOpaiiT, 2013. - 285 c.
I'mppasnuka [Tekct] : yueOHUK ISt CTYZICHTOB BY30B, 00YYaIOIIMXCS IO HAIIPABJICHHUIO 35 30 100
3 noarotoBku "Crpoutenscteo” / H. H. Jlammmes. - 4 u3a., crep. - Mocksa : Akagemusi, 2012. -
-269 c.

PykoBoauTens 00pa3oBaTeI-HON MPOrPaMMBI
«30» aBrycra 2021 r.

A.JlL. TlumueB )
« I »

Jlnpexrop BUK

MILfpgiebetuctd St

124 20211/

V- ”E/“—“%\
_AeRengu

Nes
sl ,f/@)ﬂﬂﬂ{///{?




		2022-08-18T14:06:03-0700
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "ТЮМЕНСКИЙ ИНДУСТРИАЛЬНЫЙ УНИВЕРСИТЕТ"
	Подпись документа




