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®EJIEPAJIbHOE I'OCY JIAPCTBEHHOE BIOJDKETHOE
OBPA30BATEJIbHOE YUPEXIEHUE
BBICIHIEI'O OBPA3SOBAHUWA
«Kazancknii rocyapcTBeHHbIi arpapHbli yHHBEPCHTET»
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COCTaBHTEb: y/
3aBe wii kadenpoi a HHKMY.]]JIHH Iennaauii BacuiabeBuy

K.T.H., JIOLIEHT °ﬂ““°" D.1.0.

JI0J/DKHOCTB, yueHas CTENeHb, YUCHOE 3BaHHe

PaGouas mporpaMma JUCHHIUIMHBI O0OCyXIeHa M Oj00peHa Ha 3ace/aHuu kadenpsl
O6LIEHIDKEHEPHBIX JIMCIAILTAH «24» anpens 2023 roza (npotokon Ne 10)

3aBeayromuii kadenpoi:
/ ~
K.T.H., JIOIIEHT ace IMTuxmysumd [ennanuii BacunbeBuy

JIO/DKHOCTD, Y4€Has CTENEHb, YIEHOE 3BaHHE l'Io,unnc:: D.H.0.

PaccMoTpena M ono0peHa Ha 3ace/JaHHH METOJMYECKOH KoMuccHu MHCTHTYTa MEXaHH3alMK U
TeXHHYEeCKoro cepsuca «27» anpesns 2023 roxa (mpotokon Ne 8)

Hpence,ua'reﬂb METOIMYECKOW KOMUCCHH:

JIOIEHT, K.T.H. 3unaryumna Ancy Haunesna
Jlo/KHOCTD, YHCHAA CTENEHD, YHEHOE 3BAHHE IMoanyce O.H.0.
CorJiacoBaHo: @
upekrop il Mengenes Brnagumup MuxaiioBuy
®U0.

TIpoTokon yuenoro coBera uHcTuTyTa Ne 9 o1 «11» Mast 2023 roza



1 IlepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00yUYeHHs N0 IMCUMUILIAHE, COOTHECEHHBIX
¢ IJIAHMPYEeMbIMH pe3yJIbTaTaAMM 0CBOEHUsI 00pa30BaTeIbHON NPOrpaMMbI

B pesynpTare ocBOEHUS OCHOBHOM MpO(eCCHOHAIBHONH 00pa30BaTENbHONW MPOrpaMMbl
(OITOII) mo nampaBnenuro moarotoBku 23.05.01 HazeMHble TpaHCIOPTHO-TEXHOJIOTHYECKUE
CpeACTBa, HANpaBICHHOCTh (MPOQuIb) «ABTOMOOMIM M TPAKTOPH», OOYyYaromIMMACS IO
JUCLUIUINHE «JleTanu MalluH U OCHOBBI KOHCTPYHMPOBAHHUSA» JTOJDKEH OBJIANETH CIIEHYIOIIUMU
pe3yJbTaTaMu:

Kon
Nuaukatop 1OCTHXKEHUS
WHJIUKaTopa [TepeueHs MIaHUPYEMBIX PE3YIBTATOB O0YUCHHUS
KOMIIETEHITHH
JOCTHIKEHUS 110 TUCIUTIINHE
KOMIIETCHIIUU

OIIK-5 CniocobeH mpuMeHsATh HHCTPYMEHTapuii popMann3aiui HHXEHEPHBIX, HAY9HO-
TEXHUUYECKUX 33724, UCIOIh30BaTh MPUKIAJTHOE TPOTPAMMHOE 00ECIIEUeHHE TIPH pacueTe,
MOJIEJTMPOBAHUH U MPOCKTHUPOBAHUH TEXHUYECKUX 00BEKTOB M TEXHOJOTHYECKHUX MPOIIECCOB

3HaTh: METOJBI U CIIOCOOBI KOHCTPYHPOBAHUS
JeTanen MallIVH c HCIIOJIb30BAHNEM
UH(POPMALIMOHHBIX TEXHOJOTHM IpH pacuere,

MOJIETMPOBaHUH U IIPOEKTUPOBAHUH
TEXHUYECKUX OOBEKTOB M TEXHOJIOTHMYECKUX
Crioco0OeH ucnonb30BaTh IIPOLIECCOB
MIPUKJIAJHOE IPOIPAMMHOE | YMeThb: UCIIOJIb30BaTh BO3MOKHOCTH
obecreyeHre Npyu pacuyere, | BBIUUCIUTEIBHON TEXHMKM M MPOTrPAMMHOIO
OI1K-5.2 MOACIUPOBaHUU U oOecrieyeHus Ui KOHCTPYWPOBAHUS JeTayieit
IIPOEKTUPOBAHUH MallMH TPU pacyeTe, MOJECIMPOBAHUU U
TEXHUYECKHX OOBEKTOB U IMPOCKTUPOBAHNU TCXHUYCCKUX 00BEKTOB U
TEXHOJOTUYECKUX TEXHOJIOTMYECKHUX IIPOLECCOB
IIPOLECCOB Baaners: HaBbikamu 1o [IPUMEHEHUIO
MH(pOPMaLMOHHBIX TEXHOJIOTUI pu
KOHCTPYMPOBAaHHUHM J€TAJICH MAIKH IIPU pacyere,
MOJEIUPOBAaHUU U IIPOEKTUPOBAHUH
TEXHUYECKMX OOBEKTOB M TEXHOIOTHYECKUX
ITPOLIECCOB

[IK-1 IIpoexTupoBaHne U KOHCTPYUPOBAHHE aBTOTPAHCIOPTHBIX CPEIACTB

3HaTBh: METOOUKY pacueTa U KOHCTPYMPOBaHUS
JeTane ¥ y3J10B aBTOTPAHCIIOPTHBIX CPEACTB U
UX  KOMIIOHEHTOB  C  HCIOJIb30BaHUEM
JleMOHCTpUpYET 3HaHUE N0 | MPUKIATHBIX MPOTpamMm

METOJIUKE pacuera YMerh: [NpUMEHATh METOAMKY pacuera U
aBTOTPAHCIOPTHBIX KOHCTPYHPOBaHUS netanen u y3JI0B
[IK-1.2 CPEICTB U UX aBTOTPAHCIIOPTHBIX CPEICTB u ux
KOMITOHEHTOB, B TOM YHCJIE | KOMIIOHEHTOB C HCIIOJIb30BAHUEM IPUKIIATHBIX

C MCII0JIb30BaHUEM Iporpamm
MPUKJIAAHBIX POrPaAMM Baaners: METOIUKOI pacuera u
KOHCTPYMPOBaHUS neranei U y3J10B

ABTOTPAHCIIOPTHBIX CPEACTB U UX KOMIIOHCHTOB C
HCITOJIb3OBAHNUCM MMPUKJIIAJHBIX ITPOTrpaMM




2 Mecro aucuuniaunsl B crpykrype OITIOII BO

JlucumIinHa OTHOCUTCS K 00s13aTeNbHOM yacTu 610ka 1 «Jucuumnuaeny. M3yyaercs B 5,
6 ceMecTpax, 3 Kypca OUHOM, 3a09HON (HOPMBI OOYICHUSI.

W3ydeHne OUCHUIUIMHBI TPEANONaracT MpEeABAPUTEIHPHOE OCBOSHHUE CIEAYIONIUX
TUCHUIUIMH ydyeOHoro IutaHa: «MaTtemaruka, (u3HMKa, TEOpeTHYecKas MeXaHUKa, Teopus
MEXaHM3MOB M MalllMH, HadyepTaTelbHAs T€OMETPHUS U WH)XKCHEepHas rpaduka, KOMITbIOTepHAs
WHXKEHEepHasi rpauka, MaTepHalOBEJCHHE M TEXHOJOTUS KOHCTPYKIIMOHHBIX MaTepuaioB,
COTIPOTHUBIICHUE MATEPUAIIOBY.

JlucuumiuHa sBIsieTcs OCHOBOIOJAraolled, Mpu W3YUYEHUU CIEAYIOIUX JUCHUIUINH:
«['mapaBnuka W TUAPOMHEBMONPHUBOA, TEPMOJAMHAMUKA W TEIUIONepeaada, METPOJIOTHUS,
CTaHAapTH3alUs U cepTU(UKALUD», TEOPUS U pacdeT PHEPreTUYECKUX YCTaHOBOK, MOJABEMHO-
TPAHCIIOPTHBIE MAIIMHBI, JJCKTPOTEXHUKA, AJIEKTPOHHKA W DIIEKTPOIPHUBOJ, IKCILTyaTalUs
aBTOMOOWJICH M TPAKTOPOB, PEMOHT aBTOMOOUJIEH ¥ TPAKTOPOB, MPOCKTUPOBAHUE aBTOMOOUIIEH
U TPAKTOPOB U UCTIBITAHIE aBTOMOOMIICH U TPAKTOPOBY.

3 O0BbeM JTUCIHUIIINHEI B 3a4YeTHBIX eMMHUIAX c yKa3aHueM
KOJINYEeCTBAAKAIeMHYEeCKNX YaCOB, BbIIEJIEHHbIX HA KOHTAKTHYI0 padoTy ol0ydarumuxcs
cnpenoaaBarejieM (M0 BHAAM  Y4eOHbIX 3aHATHH) M Ha  CaMOCTOSITEJbHYIO
padoTryolyuyaromuxcst

OO6mrast TpyT0EMKOCTh AUCIUILTAHBI COCTABIIAET 6 3a4ETHRIX equHMI] (3.¢€.), 216 Jacos.

Ta6mmma 3.1 - Pacnipenenenne ¢poHma BpeMEHH 110 CEMECTPaAM M BUaM 3aHITHH, B 4acax

Ounas popma 3aounas Gopma
Buj yueOHBIX 3aHATHIA
i Cemectp 5 Cemectp 6 3 Kype,
2 ceccus

KonrakTHasi padora o0y4aromuxcsi ¢
npemnojaasareseM (Bcero, 4ac) 35 75 15
B TOM 4HcJIe:

- JIGKILIUH, 9ac

B TOM 4HCIe B BHUJAE MPaKTUYECKOU 106 106 3
MOJTOTOBKHU (TIPY HAIMYMH), Yac

- 1abOpaTOPHBIC 3aHATHS, YaC 13 44 6
B TOM 4YHCIIE B BHUJAC MPAKTUYECCKOU ) 4 4
MOATOTOBKHU (ITPH HAJIMYWH), Yac

- MPAKTUYECKUE 3aHATHS, Yac } 0 14 4
B TOM 4HCIe B BHUJAEC MPaKTUYECKOU 0 0 0
MOJTOTOBKHU (TIPY HAIMYMH ), Yac

- 3a4eT, Yac 1 0 0
- 9K3aM€H, Yac 0 1 1
CamocrosiTeJIbHAS pabora 37 69 201

oOyuaromuxcs (Bcero, yac)

B TOM YHUCIJIC:
-OATOTOBKA K 71a00paTOPHBIM 10 10 50
(MpaKTUYECKUM) 3aHSITHSIM, Yac

- pabora ¢ TecTaMu M BONPOCAMHU JJIs
CaMOIOATOTOBKH, Yac

10 10 50

- BBINOJIHEHHE KYypCOBOIO  IPOEKTa

(pabothl), yac 13 31 1ol




- IOJITOTOBKA K 3a4€Ty, 4ac 4 - -
- IOJITOTOBKA K 3K3aMEHY, Yac - 18 9

O0mas Tpy10eMKOCTh qac 72 144 216
3.e. 2 4 6

4 Copep:xkanue IMCUMIUIMHBI, CTPYKTYPHPOBAHHOEe M0 pa3aejaM M TeMaM ¢
YKa3aHHWeM OTBEJEHHOI0 HAa HHMX KOJHYECTBA AKAJeMHYECKHX YaCOB M BHIA0B Y4eOHBIX
3aHATHH

Tabmuua 4.1 - Pa3nensl QUCUMIUIMHBL U TPYJOEMKOCTh 110 BUJaM Y4€OHBIX 3aHATHN (B
aKaJIeMHYECKHUX Yacax)

Bunst yaeOHOI paboThI, BKITIOUAsi CAMOCTOSITETILHYIO paboTy
CTYICHTOB U TPYJAOE€MKOCTb, B Hacax
Ne BCETO
na6opaTopH MPAKTUYICCK CaMOCTOATECI1
e Paspien AuCHUIIHHEI JleKImH bIe paboTHl | We PaboTHI ayHTOpH bHas paboTa
MBI bIX 4aCOB
04 | 3204 | OYH | 32049 | OY | 33049 | OYH | 3a0 04 | 3209
HO HO 0 HO HO HO 0 | 4HO | HO HO
Jeranu mammuH u
OCHOBBI
1 | KOHCTpyHpOBaHUA. 12 2 8 2 2 22 6 12 20
Bgenenue.
CoenuHenus
2 ITogmmnHuKY KaueHUs 4 ) 12 ’ ) 18 2 12 20
Y CKOJIb)KEHUS.
3 | llepenaumn 12 2 28 8 2 48 6 12 31
4 Bansr 1 ocu. MyQThL. 4 i 14 ) i 20 i 10 20
[TpyxuHbI
5 Brimonnenue ) ) ) ) ) ) ) 4 101
KypCOBOT'O MIPOEKTA
Uroro 32 4 62 14 4 108 | 14 88 192

Tabmuua 4.2 - Coaep:kaHue TUCHUILTUHBI, CTPYKTYPHPOBAHHOE IO pa3/ieiaM U TeMaM

Bpewmsi, ak. gac

Ne Conepixanue pasnena (TeMbl) JUCIUILTHHEL 041HO 3404HO
BCEro B TOM YHCJIC B | BCErO | B TOM YHCIIC B
dopme thopme
MPaKTUYECKON MIPaKTUYECKON
MMOJArOTOBKH [MOArOTOBKH
1 Pazgen 1. Jleranu MamuH 1 OCHOBBI KOHCTpyHpoBaHus. Begenue. Coenunenus
Jlexyuu
1.1 Beeaenne.Ponp 1 3HaueHme Kypca B CHCTEME 0 1 0

MOArOTOBKK OakayiaBpa. Poib MaIIMHOCTPOCHHS B
okoHOMHUKe. OCHOBHBIC HANMpaBICHHUS Pa3BUTHS
KOHCTpyKuui wmamuH. OCHOBHBIE 3aJadd  Kypca.
CBsi3b  Kypca C  OOIICTCXHHYCCKUMHU it
CHCNHUANGHBIMA  AuciuIuinHaMu. OOIIre  BOPOCHI




MPOCKTHPOBAaHUS JIeTalici ¥ y3JI0B MaIIIFH.
OcHoOBHBIE TpEeOOBAHHS K JETAISAM W y3JlaM MallldH.
TTonsTuss  paboOTOCIIOCOOHOCTH, TEXHOJIOTHYHOCTH,
JKOHOMHYHOCTH. Kputepun paboTOCIOCOOHOCTH
neraieit mamuH. IIpounocts. KoHcTpykTHBHBIE U
TEXHOJIOTHYECKHE METOMBI TOBBIIICHHUS MPOYHOCTH.
XKectkocTh netaneil MamuH. TemmoycTONYUBOCTE U
BUOPOYCTONYMBOCTG JICTaNICH MAIIVH.

1.2

CoeaunHeHusl. Pe3nboBbIC COEIMHEHUS.
Knaccudukanus pe3p0oBbIx coequHeHni. OCHOBHBIE
napameTpsl pe3p0d. PacrpeneneHue oceBoi CHIIBI IO
BUTKaM. 3aBUCHMOCTb MEXIy OCEBOH CHJIOH U
KPYTSIIUM MOMEHTOM. MOMEHT TpeHUsI Ha OMOPHOI
noBepxHocTtu raiiku. KIIZ[. CamoTtopmoskeHue.
Pacyer BHHTa MOJABEPKEHHOTO JCHCTBUIO OCEBOU
cuibl. Pacuer BHMHTa NOJABEPKEHHOTO JAEHCTBUIO
0CEBOI CHIIBI M KPYTSIIETO MOMEHTA.

1.3

Pacuer  OZHOBHHTOBOTO i MHOTOBHHTOBOI'O
COETMHEHHUS o (o) JNIEUCTBHEM LIEHTPaJILHOM
CIBUTAIOIIEH CHJIBI TPH YCTAHOBKE BHHTOB C 3a30POM
Y IO/ Pa3BepTKy. Pasrpy3ka BUHTOB OT CABUTAIOIINX
cun (mTudTaMu, WIMOHKAMH, BTYJIKAMHA U T.I.).
Pacyer BHMHTOBOro COCOMHEHHMS TION JEHCTBHEM
CIIBUTAIOIIETO MOMEHTa " CIBHTAIONICH
HELEHTPaIbHON CUIIBI.

1.4

PacyeT MIOTHBIX BUHTOBBIX COCAMHEHHH. YCHIUS B
3aTSHYTOM COCIWHCHHUU MPU CUMMETPHYHOM OCEBOM
HarpyxeHnu. [loTpeOHass W3 YCIOBUS IUIOTHOCTH
BenuunHa 3aTsHKKU.  OOecrieuenue CTaOMIBHOCTH
3aTSKKU. Pacuer BHUHTOBBIX COCOUHCHHH,
MOJIBEP)KCHHBIX MEPEMEHHBIM Harpy3kam. Mepsl
MOBBIIIEHHUS BEIHOCIIMBOCTH BUHTOB.

1.5

Capubie coequHeHUs. CBapHBIE COCAMHEHHS U WX
poNb B MAaIIMHOCTPOCHUH. BUIBI CBapku M 001acTh
ux mnpuMmeHeHns. OCHOBHBIE THIBI COEITUHEHUH
JOyroBoil  cBapkoil: COEIMHEHUS  CTBIKOBBIE,
HaxJICCTOYHbIC, TaBPOBbIC, YIJIOBbIC. THIIBI IIBOB.
Pacuer CTBIKOBBIX COCIMHEHUH W BHAXJIECTKY.
(PnanroBsle, KOMOMHUpOBaHHBIC HIBBI). Pacuer Ha
MPOYHOCTh TAaBPOBBIX CBapHBIX LIBOB. Pacuersl Ha
MPOYHOCTh NPH NEPEMEHHBIX HANPSDKCHUSX.

1.6

JommyckaeMble HampsOKEHHWS M 3alachl IMPOYHOCTH
IpH TIOCTOSIHHBIX W TICPEMEHHBIX  Harpys3Kax.
[InmonounHsle u nuTuneBbie coeauneHus. Lmonodnsre
COCIIIHEHMSL. OCHOBHEBIE TUTIBI IITTIOHOK:
MPHU3MaTHYECKHE, CETMCHTHBIC, IFIIHHIPHYIECKUE,
KIMHOBBIC W crenuaibHbie. OONAcTH NPUMCHCHUS.
Pacuer mmoHOYHBIX coeguHeHuid. Jlomyckaemble
HaPSHKEHUS. Pacuer MHOTOIITMOHOYHBIX
coequaeHui.  [IpsMoOOYHBIC, 3BONBBEHTHBIC W
TPEYTOJIbHBIC IUTHIEBbIC coeauHeHus. CrmocoObl
OazupoBaHus. PacueThl Ha cMsATHC (MIPHOIMKCHHBINH
1 YTOYHEHHBIN) M Ha M3HOC.

Jlabopamopuvie pabomul

1.7

W3ydenue pacrpeneneHus CHII U PacKPBITHS CTHIKA B
OJTHOBHHTOBOM COCTMHCHHUH.

4

1.8

IIImoHOYHEIC ¥ NUINIICBBIC COCTHHCHHUS

4

Hpaxmutteczcue 3aHAMUA

1.16

Pacuer BHHTOBOrOo COEIMHEHHS MO JI€HCTBHEM
CABHTAIOIIIETO MOMEHTA " CIBHTAIOIICH
HEIeHTpaIbHOH cHIIBL. PacueT KOMOMHHpPOBAHHOTO
CBapHOTO MIBA.

1




1.17

Pacyer pe3b0OBBIX COCTUHEHUI, HArpyKEHHBIX 1
CHJIaMd M MOMEHTaMH B IUIOCKOCTH,
HepIEeHANKYIISIPHOI K CTBIKY (kperieHue
KpPOHIIITEIHA).

Pasgen 2. [TogmMITHUKNA Ka4EHNS U C

KOJIBXXKCHUSA

JlexyuonHwiii Kypc

2.1

Tommmnunku. INogmumHukn ckoiabxkeHus. OOmue 2
ceeneHus. OOmacte mpuMeHeHUs. OcOOEHHOCTH
paboThl TOIIIMITHUKOB ~ CKOJBXKEHHUS. Y CJIOBHBIN
(TpeBapHUTENBHBIN) pacueT MONIINITHUKOB KaueHUs.
OCHOBHI TUIPOJMHAMUYECKOTO pacueTa
TOJIIIAITHIKOB CKOJIBKCHUS.

0

2.2

TToamumuuku KaueHHs. OO0wmue CBEJICHHS. 2
Konctpykuus, knaccudukanus. Odo3HaueHue. Bumbr
MOBPEXICHUH W KpUTEpUH pabOTOCIOCOOHOCTH.
Kunematnka IO IIIAITHUKOB. Pacnpenencaue
HArpy3KH MEXKOY TelnaMu KaueHus. JIuHaMwmdeckas
TPY30MOIBFEMHOCTD M JJOJTOBEYHOCTH ITOAIIHITHUKOB.
Bri6op pacueTHBIX Harpy3ox. TTonbop
noqmunHUKOB. CTaTHdeckass TIPy30II0JIbEMHOCTD
MOJIINITHAKA.

Jlabopamopuvie pabomul

23

M3ydenne KOHCTPYKIUM MOAIIUITHUKOB KaueHHUS. 4

(=

24

Hcneitanne IMOAIIHUITHUKA Ka4YCHUA. 4

[\S}

—_—

[\

2.5

Hcneitanne IMOAIIHUITHUKA CKOJIBXKCHUA. 4

Hpaxmutteczcue 3aHAmMUA

2.6

Br160p pacueTHBIX HArPy30K | 2 |

Paznen 3. Ilepenaun

JlexyuonHwiii Kypc

3.1

Ha3nauenue u CTpykTypa MEXaHHIECKOTO IMPHBOJA. 2
OCHOBHEIE XapaKTePUCTUKU MIPUBO/IA.
Knaccudukanus nepeaay. OpuKIHOHHBIE Mepeaadn
" BapUaTOPHI. Knaccudukarmus. Obmactu
MIPUMEHEHHUSL. OO0wmue JKCITyaTalluOHHbIE
XapaKTepucTuku. ['eoMmeTrpuueckoe U yOpyroe
CKOJIb)KEHHE. BykcoBanue. VYerpoiicTBa s
MIPKATHUS APYT K APYTY TeJ KaUeHHS.

32

Pemennrie mepemaun. OOmue ceenenus. OOmactu 2
npuMeHeHns. OCHOBHBIE THITBI X MaTePHAJIBl PEMHEI.
Pa3zHoBHIIHOCTH peMeHHBIX Tepeaad. ['eomerpus u
KMHEMAaTHKa pPEMEHHBIX mepemad. MeTon pacueTa
pemeHHBIX mepenad. MccnenoBanus JI. Ditnepa, H.E.
JKyKkoBCKOTO M IIp. IO TeopuH pabOThl TOHKOW HUTH
HAa ITKUBaX. Y CHJIMS U HANPsDKEHUS B peMHe. Tsropas
cnocoonocts u  KIIJA mepemaun. Kpurepun
paboTocmocoOHOCTH Tepenad. PacueT peMEeHHBIX
nepenay o MOJIE3HOMY HaANPSHKEHUIO,
obecrieynBaONIEMy  TATOBYIO  CHOCOOHOCTH  H
TpeOyeMBId pecypc.

33

KpuBble ckonbxkeHHA. YOpPyroe CKOIBbXEHHE U 2
OykcoBaHue. PacueT peMeHHBIX Iepefad Ha OCHOBE
KPHUBBIX CKoJNbkeHMs. Harpy3ku Ha Banbsl. OCHOBHBIE
XapaKTEePUCTHKU " oOmacTu MIPUMEHCHHUS
KIIMHOpeMeHHOM  mepemaun. KinHOBBIE  peMHH.
Pacuer mam moabop OCHOBHBIX 3JEMEHTOB ITIeperad.
KnuHnopeMmeHnHble BApUaTOpPHI.

34

3ybuateie mepenaun. OCHOBHBIE TOHSATHS O 2
3yO4aThIX Iepeladax W OCHOBHBIC OIPEICIICHUS.
Knaccudukanus 3yOuateix nepenad. I[lpuuamHbl U
BUIBl BBIXOAA U3 CTposi 3yOuaThIX Tepenad,
KpUTepHH ux paboTtocrnocobHocTH. Pacuer 3yObeB

npsIMO3YOBIX IIMIMHAPHYECKUX Tepenad Ha WM3rHo0.




Pacuer pr[M03y6LIX NWINHAPHUYCCKUX Mepeaad I1o
KOHTAKTHBIM HAIIPSAKCHUAM.

3.5

VYcnoBue  paBHONPOYHOCTH [0 HAMPSDKEHUSM
KOHTaKTHBIM ®  m3ruba. PekoMmeHmanuu 10
KOppUTHpOBaHUIO  3y0OuaThix  Kosec.  Pacuer
KOCO3yObIX IWJIHHIPUYECKHUX Tepead 1Mo H3THOHBIM
U KOHTakTHBIM HampspkeHusM o ['OCT 21354-75.
OcobOeHHOCTH pacueTa KOHHYECKHX U UYEPBIIHBIX
nepesay.

3.6

Hennbie mnepemaun. Kiaccupukanus TpPUBOIHBIX
meneit.  Koncrpykums.  OOmacTé  mpUMEHCHWUS.
OCHOBHBIC  XapaKTEPUCTHKH. BBIOOp OCHOBHBIX
MapaMeTPOB IEMHBIX Nepeaad. KnHemaTtuka memHbIx
nepenad. Kputepuum  pabOTOCIIOCOOHOCTH IIEMHBIX
nepefay W MUCXOJHbIE TIOJOXKEHUS MJisi pacuera.
Hecymas cnocobHocTs W mombop 1emei. Yuer
YacTOTHI BpAIIECHUS, MEPEeIaTOYHOTO UHCIA, JITHHEI
menn W apyrux  (daktopoB.  IlepemeHHOCTH
epeaToaHOro OTHOILICHHSL. Junamugeckue
HaTPY3KH.

Jlabopamopuvie pabomul

3.7

VcnpiTanne peMeHHOM repeayn.

4

3.8

Krnaccudukarus pexykTopoB

2

(=]

(=]

(==

3.9

O3HakoMJIeHHE ¢  KOHCTpPYKIHMEH  3yO4yaToro
penykropa (pa3bopka u cOopka).

2

3.10

Wzyuenne KoOHCTpyKIMH paszbopka u  cOopka
JIByXCTYNEHYaTOT0 IUIMHAPUIECKOTO pEAYKTOpa

3.11

HccnenoBanue BiansHUA pekMMOB pabotel Ha KIIJ]
LUIMHAPUYECKOTO PELyKTOpa.

3.12

OHpe,HGJ'IGHI/Ie OCHOBHBIX MapaME€TpOB YCPBAYHOI'O
OAHOCTYNNCHYATOI'0 pEAYKTOPa

3.13

I/I3y‘-ICHI/Ie KOHCprKIII/Iﬁ KOHHUYCCKOI'0 pEAYKTOpa

N

3.14

Omnpenenenue TEOMETPUUECKUX rapameTpoB
9BOJIBBEHTHBIX 3y0UaTHIX KOJIEC

Hpakmu!tecmte SAHAMUA

3.14

Kunematuueckuif pacuer mnpuBoja (ompenesieHue u
pa3ouBKa Tepe1aTOuYHbIX YHCell, BEIOOD
JJICKTPOJABUTATEIIS ).

2

3.15

PacuyeT nenHoii nepegaum.

2

0

(=]

(==

3.16

PacueT miockopeMeHHOM niepeayn.

2

0

(=]

(==

3.17

Pacuer munmmHIprdeckoil 3y0uaToi nepeaadm.

2

0

Pasgen 4. Baner u ocu.

MydTs1. [TpyxuHbI

Jlexyuu

4.1

Banmet um ocu. Knmaccudukamums. KoucTpyknuu.
Marepuanel. TpebGoBanmst k BanaM. Kpurepuu
pacuera. Harpy3ku Ha Bambl M pacueTHBIC CXEMEI.
Pacyer Ha mpovHOCTH. YTPOIIEHHBIA pacdeT BajoB.
Pacuer BanoB Ha KeCTKOCTb. J[oMyCTUMBIE BETUUHHBI
MPOruOOB YITIOB HAKIIOHA YIPYrod JIMHHUH W YIIIOB
MOBOPOTa XapaKTepPHBIX CEUYEeHUI BaJIOB.
Kpurnueckas ckopocth BpaileHus: BajioB. [IpoBepka
BaJIOB HA BEIHOCJIHBOCTb.

2

0

4.2

MydThl, HX pone B MallIUHAX. Bunst
MOTPEITHOCTEH  B3aUMHOTO PACIOJIOKEHHUS! BaJIOB.
Knaccudpukanus wmydr. [nyxme mydrh, ux
KOHCTPYKITHSA u pacuer. Kectxue
KOMIECHCUPYIOIIAE MY(THI, KOHCTPYKLHUS W pacuer.
VYupyrue MydThl U BX cBolicTBa. KommeHcupyromas
U aeMr@upyromas CcrmocoOHOCTh. XapaKTepUCTHKA
ynpyroit MypTsl KOHCTpYKIIHISI W pacueT yopyrux
MYQT. [Tonsitue 00 YIpaBIIsIEMbIX "
caMOyHpaBIIsieMbIX Mydrax. [IpyXuHBL




Knaccudukanus. ITpumenenme. Ilopsaox pacuera
BUHTOBOM MPY>KHHBI

Jlabopamopnvie pabomwl

4.3 | V3ydeHue KOHCTPYKITUH BAJIOB 4

4.4 | N3ydeHne KOHCTPYKIMH W TIPUHIUINA PabOTHI 4
(OPUKITMOHHON NPEOXPAHUTETHLHON MY(THI;

4.5 | 3ydeHne KOHCTPYKIMH W TIPUHIUINA PabOTHI 4
KYJIa4KOBOH MPeOXpaHUTETbHON My(THI;

4.6 | Nzydenue METOJIUKH HaCTPOUKH 2

PEIOXPaHUTENBHBIX MY(QT pa3IMIHOTO THIIA.

Hpaxmuuec;cue 3aHAmMUA

4.7 | OmnpeneneHne Cuil, JEHCTBYIOMNX HA BaJbl.

2
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[IpumepHas TeMaTHKa KypCOBBIX MPOEKTOB (paboT):

1. [IpoexTupoBaHuEe MPUBOAA OOIIETO MIIH CEITbCKOXO3SIMCTBEHHOTO HAa3HAUCHHS.

6 DoHJ OLEHOYHBIX CPeICTB /ISl NPOBEACHUS TMPOMEKYTOYHOH aTTeCTALMHU
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4. UnTepHer-pecypcbl — 0a3bl JJaHHBIX, WH()OPMAIMOHHO-CIIPABOYHBIE W ITOMCKOBBIC
CHCTEMBI

5. http://file.engr.pfu.edu.ru/details.php?file=265- mocobue 1o pacuery 3yO4aroro
peaykTopa
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KOHCTPYUPOBAHHSI TPUBOOB MaIlIuH
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9 MeToaundyecKkue YKazaHusd 1J1s oﬁyqammnxm 0 OCBOCHHIO JUCHHUITJIMHbI

OCHOBHBIMU BHJAMM Yy4YeOHBIX 3aHATUH U1 CTYJEHTOB IO JAaHHOMY Kypcy YyueOHOM
TMCIUIUINHBL SIBIISIIOTCA: JIGKINH, JTAOOpaTOpHbIC, MPAKTUYECKUE 3aHATHUS, CaMOCTOSTEIbHAs
paboTa CTy/IEeHTOB.

B nexuusix u3nararoTcs OCHOBHBIE TEOPETHUECKHE CBEACHUS, COCTABIIAIONINE HAYYHYIO
KOHLIETIIXIO Kypca. /I yCIenHOro 0CBOCHUS JICKIIMOHHOTO MaTeprasia peKOMEH TyeTCs:

- TIOCTIe MIPOCITYIIUBAHUS JIEKIIUH IPOYUTATh €€ B TOT JKE JICHb;

- BBIJICTIUTH MapKepaMH OCHOBHBIE TTOJIOKCHHUS JICKIUH;

- CTPYKTYpPHPOBATh JEKIIMOHHBII MaTepra ¢ HTOMOIIBIO0 TOMET Ha MOJISX B COOTBETCTBUU
C MPUMEPHBIMH BOIIPOCAMH /IS TOJTOTOBKH.

B mporecce JIEKIMOHHOTO 3aHATHS CTYACHT JOJDKEH BBIIEIATH BaKHBIE MOMEHTHI,
BBIBOJIbI, OCHOBHBIE TIOJIO)KEHHSI, BBIICIATH KIIIOYEBBIE CJI0BA, TepMHUHBL. O003HAYNUTH BOMPOCHI,
TEPMUHBI, MaTepHall, KOTOPbIA BBI3BIBACT TPYIHOCTH, IIOMETUTh U MOMBITAThCS HAWTHU OTBET B
pekoMeHayemMoil nurteparype. Eciam camocrosATensHO He ymaércs pa3oOpaThcs B MaTepHale,
HE00X0auMo c(hOpMYIHPOBATh BOIPOC U 33/aTh MPENOIaBaTelNI0 Ha KOHCYIbTAllUY, Ha 3aHATHH.
CTyaeHTy peKOMEHAyeTcs BO BpeMs JIEKIHH Yy4acTBOBAaTh B OOCYKICHHUH IPOOJIEMHBIX
BOINPOCOB, BBICKA3bIBaThb M apryMEHTHPOBAaTh CBOE MHEHHE. DTO CHOCOOCTBYET JIydIIEMY
YCBOCHUIO MaTepHuaja JeKIIMU 1 o01erdaer 3allOMIHAaHIE OTACIBHBIX BHIBOAOB. [IpocmynianHbIit
MaTepHal JISKIUU CTYIEHT JOJDKeH MmpopaboraTh. OT TOro, HaCKOJIBKO 3(deKkTuBHO 3TO OyAer
ClIeJIaHoO, 3aBHCUT M NMPOYHOCTh YCBOCHHS 3HAaHUH. PekoMeHmyeTcsl mepeunTaTh TEKCT JICKIHH,
BBISIBUTH OCHOBHBIE MOMEHTHI B Ka)KIOM BOIIPOCE, 3aT€M O3HAKOMHUTHCS C M3JI0KEHUEM
COOTBETCTBYIOLIEH TeMbl B Y4eOHMKaX, IPOAHAIN3UPOBATH JONOJHUTEIBHYIO y4eOHO-



METOJUYECKYI0 U HAy4YHYIO JHUTEepaTypy MO TeMe, pacllupuB W YriayOuB CBOM 3HaHHs. B
MPOLIECCe PEKOMEHYETCsl BHIITUCHIBATD U3 U3YUEHHON JTUTEpaTyphl U MOAOUPATh CBOU MPUMEPHI
K M3JI0)KCHHBIM Ha JICKITUU TOJI0KEHUSIM.

[Ipy moarotoBke K J1a0OpAaTOPHBIM 3aHATUSM PEKOMEHIYETCS CIEAYIOIUNA MOPSA0K
JIECUCTBUI:

1. BxHuMmarensHO NpPOAHANU3UPOBATH IOCTABJICHHBIE TEOPETHUUYECKHUE  BOIPOCHI,
OTIpeNIeIUTh 00BbEM TEOPETHUECKOT0 MaTepuala, KOTOPbIii HEOOX0AUMO YCBOUTD.

2. V3yunth neKUHOHHBIE MaTepUalbl, COOTHOCS MX C BONPOCAMH, BHIHECEHHBIMH Ha
oOcyxeHue.

3. IIpounTarh pPEKOMEHIOBAHHYIO O0S3aTENbHYIO W JOIMOJHHUTEIbHYIO JHUTEpaTypy,
JIOTIONTHSIS IEKIIMOHHBIA MaTepuan (KelaTelbHO AeNaTh TUChbMEHHBIC 3aMETKH).

4. OTMETUTH TOJIOKEHUS, KOTOpble TPeOYIOT YTOUHEHUS, 3a(pUKCUPOBATH BO3HHUKIINE
BOIIPOCBI.

5. Tlocnme ycBOeHHMS TEOPETUYECKOr0 Marepuaja HEOOXOAMMO MPUCTYNaTh K
BBITIOJTHEHHIO JIA0OPATOPHOTO 3a/1aHUS.

CamocrosiTenpHas paboTa CTYACHTOB SIBJSIETCS COCTABHOM YacThIO MX YYeOHOU pabOTHI 1
UMEET IIeNIbI0 3aKpeIUICHHe U YriyOJeHre MOTydeHHBIX 3HaHWUW, YMEHUW U HABBIKOB, MOWCK U
npuoOpeTeHne HOBBIX 3HaHWU. CamocTosTenbHas paboTa 00YJaIOUIUXCS PErIaMEHTHPYETCS
[Monoxxennem 00 OpraHU3aIUN CAMOCTOATEIHHOM PabOTHI CTYICHTOB.

CamocrosiTenbHasi paboTa CTyJIEHTOB BKJIIOYaeT B ce0S OCBOCHHE TEOPETHYECKOIO
MaTepuaja Ha OCHOBE JIEKIUH, OCHOBHOM W [JOIOJHUTEIBHOM JIMTEPaTyphl, MOATOTOBKY K
71a00paTOPHBIM (MPAKTUUYECKUM) 3aHATHSIM B UHIWBUIYaJIbHOM U IpyHnoBoM pexkume. CoBETHI
M0 CaMOCTOSITEIBHON PadoTe C TOYKU 3PEHUS MCIOIH30BAHUS JIUTEPATYPHI, BpDEMEHU, TITYOHHBI
npopabOTKU TEMBI, @ TaKKe KOHTPOJIb 33 JEATEIbHOCTHIO CTYJEHTa OCYILECTBISETCS BO BpeMs
3aHATHM.

[enbto npenoaaBates sIBISETCS CTUMYIUPOBAHUE CAMOCTOSITENILHOTO, YTITyOIEHHOTO N3YUYEHUS
MaTepuaina Kypca, XOpoIIo CTPYKTYPHPOBAHHOE, TIOCIIEA0BATEIHbHOE U3TI0KEHUE TEOPUH Ha
JEKIUAX, OTPaOOTKa HaBBIKOB PELICHUS 3a7a4 U CUCTEMHOTO aHallu3a CUTyalluid Ha
1a60paTOpHBIX (MIPAKTHUECKUX ) 3aHITHSIX, KOHTPOIb 3HAHUHN CTYACHTOB.

[Ipy moaroToBke K MPaKTUYECKUM 3aHSATUSM U BBIMOJTHEHUHM KOHTPOJBbHBIX 3aJaHU
CTYJEHTaM CJIeyeT UCIOIb30BaTh TUTEPATypPy U3 MPUBEIECHHOTO B TAHHOW MpOTrpaMMe CITUCKA,
a TaK)Ke PYKOBOJCTBOBATHCS YKa3aHUSIMH U PEKOMEHIAlIMsIMU MPErnoaaBaTers.

[lepen xaxapIM MPAKTUYECKUM 3aHATHEM CTYACHT M3YyYaeT IUIaH 3aHATUS C TEPEeYHEM
TE€M U BOIIPOCOB, CHUCKOM JIUTEPATYphl U JIOMAIIHUM 33JaHUEM 110 BHIHECEHHOMY Ha 3aHATHE
MaTepuany.

CrTyneHTy peKOMEHAyeTCsl CIeAyIolasi cXxeMa MOJATOTOBKM K 3aHSITHIO M BBIIOJHEHUIO
JOMAaIIHUX 3aJaHu:

- MpopaboTaTh KOHCIEKT JIEKLIU;

- IPOAHATU3UPOBATH OCHOBHYIO U JIONIOJHUTEIBHYIO TUTEPATyPy, PEKOMEHOBAHHYIO 110
n3ydaeMoMy paszieny (MOIyJo);

- U3YYUTH PEIICHHSI TUTIOBBIX 3a]1a4;

- PEIINTD 3aJJaHHBIEC JOMAITHUE 33/1aHNUS;

- IPY 3aTPYAHCHUIX CHOPMYITUPOBATH BOMPOCHI K MPETMOIaBATEIIO.

B KoHIle KaX/10ro NpakTUYeCKOro 3aHATUS CTYICHTHI MOJY4YaloT IOMAaIllHee 3a/laHue JUIs
3aKpeIUieHUs] TPOMJIeHHOro Marepuana. JlomamHue 3agaHus HEOOXOIHMMO BBIMIONHATH K
KaXA0My 3aHsTHIO. CIOKHBIE BOMPOCHI MOXKHO BBIHECTH Ha OOCY)KJIEHHE Ha 3aHSATUU WU Ha
WHUBHUIYyalIbHbIC KOHCYJIbTAIINU.
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10 Ilepeyenb HHGOPMAUMOHHBIX TEXHOJOTH, MCIOJIb3yeMbIX MPH OCYIIECTBJIECHUHU

00pa3oBaTeILHOIO TMpolecca MO JAUCHUILIAHE,

olecrieyeHus1 U MHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM

BK/IIOYasd Mepe4YeHb IPOrpamMmMHOro

dopma IpoBEACHUS Hcnonp3yembie [Tepeuenn Ilepeuenb
3aHSTHS, uH(OpMaLMOHHBIE | HMH(POPMAIIMOHHBIX IIPOrPaMMHOT0
CaMOCTOSITENIbHOM TEXHOJIOTHHI CIPAaBOYHBIX CUCTEM o0ecrnieueHus
paboThI (mpu
HEOOXOAMMOCTH)
JlexuMoHHBIN KypC MynbsTUMEUIHBIE WNudopmannonHo- 1. OnepaunoHHas
TEXHOJIOTHH B MPaBOBOE cuctema Microsoft
COUYETaHWH C obecrnieueHue Windows 7 Enterprise

JlaGopaTtopHnasi pabota

IIpaxkTrueckue 3aHATUA

CamocrosTenpHaspadboTa

TEXHOJIOTHEH
poOIEMHOTO
W3JI0KEHUS

«["apaHT-a3p0O»

JUTs1 00pa3oBaTEIbHBIX
OpraHu3aLuil;

2. Oducnoe I10 u3
cOoCTaBa ImakeTa
Microsoft Office
Standart 2016;

3.LMS Moodle -
MOJyJIbHasE 0O BEKTHO-
OpHUEHTHPOBAHHAS
TMHAMHUYECKas cpejia
oOy4eHus
(Softwarefree
GeneralPublicLicense
(GPL)).);

4. KOMIIAC-3DV14
—CHCTEMA
TPEXMEPHOTO
MOJICTTUPOBAHUS,
YHUBEpCaIbHas
cucreMa
ABTOMATHU3UPOBAHHOTO
2D-nipoeKTUpOBaHUS;
5. «KAHTHIIJIaTHAT.
BY3». 3A0 «Antn-
IInaruary»




11. Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOI 1JIA OCYIeCTBJIECHHS
00pa30BaTeILHOIO MPoIecca MO0 JUCHUILTHHE

dopma IpoBEACHUS
3ansatus, CP

Aynaurtopus ¢ 1a00paTOPHBIMU YCTAHOBKAMH, MYJIbTHUMEIUITHBIM
o0opynoBaHHEM

Jlexusa

VYuebnas aymauropus Ne 223 st TIpOBEACHHS — 3aHATHH
JICKIIMOHHOI'O THUIIA.

Crynbsi, mapThl, JOCKa ayAUTOpHas, TPUOyHA, BUIECOMPOCKTOP,
9KpaH, HOYTOYK, HA0Op yuyeOHO-HATJISIHBIX TOCOOUIA.

JlaGopaTtopHnasi pabota

CnenunammusupoBanHas jgabopatopus Ne 717 neraneit MalimH ¥ OCHOB
KOHCTPYHPOBAHHSI.

1. VYcraHoBka 10 HCCIEHOBAHHIO OOJTOBOrO COEIMHEHMS,
3aTSIHYTOTO C YCHJIMEM MPEIBAPUTEIBHOM 3aTAKKH.

2. YcTaHOBKa M0 UCCIIEIOBAHUIO PEMEHHOM TIepeaayH.

3. YcranoBKa I MCCICIOBAHNS ITOIINITHUKOB KAUYCHUS.

4. YcTraHOBKa IJIS MCCIIETOBAHMS MOMIIMITHUKOB CKOJIBKCHHS.

5. CreHIpl W BUTPUHBI [0 CBApHBIM COEAUHEHUSAM, ILEMTHBIM
nepeaadam, MOAMIUITHIKAM KaueHHUs.

6. Ctynbs, mapThl, 10CKa ayAuTOpHas, TpuOyHa, Habop yueOHo-
HarJSIIHBIX TOCOOUH

IIpakTrueckue 3aHATUA

VYuebnas ayautopus Ne 715 11t mpoBefieHNs 3aHATHI CEMHUHAPCKOTO
TUIA, TPYMIOBBIX W WHAUBUAYAIbHBIX KOHCYJIbTAllUU, TEKYILIETO
KOHTPOJIS u IPOMEKYTOUHOU aTTeCTalllH, KypCOBOTO
MPOEKTUPOBAHHS.

Crynbs, mapThl, J0CKa ayAWTOpHAs, TpHOyHA, BHIEOMPOEKTOP,
9KpaH, HOYTOYK, HAOOp yu4eOHO-HATIISAHBIX TTOCOOUH.

1. Omnepaumonnas cucrema MicrosoftWindows 7 Enterprise mms
oOpasoBarenbHbIX opranu3anuii (KoHTpakT Ne 2016.1382320 ot 12
anpenss 2016 r., xontpakt Ne 2017.9102 or 14 ampens 2017 r.,
koHTpakT Ne 2018.14104 ot 6 anpens 2018 r.).

2. Oducnoe I10 u3 cocraBa makera MicrosoftOfficeStandart 2016
(KonTpaxkt Ne 2016.13823 ot 12 anpens 2016 1.).

3. AHTHUBHUpYCHOE IIPOrpaMMHOE obecrieyeHue
KasperskyEndpointSecurity s O6usneca (koHTpakT Nedl ot 5
cetsiops 2019 1. (konTpaktr Ne68 ot 6 asrycra 2018 1.,
KoHTpakTNe65/20 ot 20.07.2017 1.).

4. Tlporpammuoe obOecneuenue: KOMIIAC-3DV14 - cucrema
TPEXMEPHOTO MOJIETTUPOBaHUS, yHHUBepcaibHas cuctema
aBToMaTu3upoBaHHoro 2D-mpoexktupoBanuss KOMIIAC-I'paduk,
MOJYJIb TPOEKTHPOBAHUS cCrHenu(UKaAIUil, TEKCTOBBIM peaakTop
(nmuuensus AI'-13-00533).

1. UepTekHbIE TOCKH C YEPTSKHBIMHA MMPUOOPAMH.

2. [nakaTtel ¥ HOTOBUTPHHBI IO KYPCOBOMY MTPOSKTHPOBAHHUIO.

CamocrosiTenpHaspadboTa

VYuebnas aymutopust Noe 712 - momemieHue Il caMOCTOSTEIbHOM
paboThl, TEKYyIIEro KOHTPOJISI U TPOMEKYTOUHOH aTTeCTaIlHH.
KomMmmbroTepsl ¢ BO3MOXKHOCTBIO MOAKIIIOUEHUs K ceTu «HTepHeT» U
JOCTYIIOM B  DJIEKTPOHHYIO HMH(OPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny Kazanckoro ['AY, npoekTop MylnbTUMEINITHBIN, KpaH, TOCKa
ayJIMTOpHAsi, CTOJ U CTYJI JUUIsl TIPENoIaBaTesis, CTONbl U CTYJNbs AJIA
CTYJICHTOB, TpHOYHa.




