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1. Heab aAucHUNINHBI
Llenpto  ocBOEHUSA

TPAHCIIOPTHO-TEXHOJOTHYECKUX

JUCLUILINHEI
MallliH |

«TexHoorn4ecKkue
KOMIIJICKCOB»

HWHHOBAallUK B
SABIIACTCA

chepe
npuodpereHue

HKCIUTyaTaluu
yriyOJIeHHbBIX

TCOPCTUYCCKUX 3HAHUM U MPaKTUYCCKOI'0O HaBbIKa B obiactu Pa3BUTHA HAYYHO-TCXHUYCCKOI'O IPOrpecca B
OTpacCiIsIX HAapOJHOTO X03$II\/IICTB3, a TaK’KE€ ¢ COBPEMCHHBIMU HaYKOéMKI/IMI/I TCXHOJIOTUSAMH.

2. IlepeyeHb IUIaHMPYeMbBIX Pe3yJbTATOB O0y4YeHHMs IO [JMCHMILIMHE, COOTHECEHHBIX ¢ IJIAHHU-
PYeMBbIMH pe3y/1bTaTaAMH OCBOCHHs 00Pa30BATEJIbLHON NPOrPpaMMbl

[Ipouecc u3yuyeHus: TUCHMILIMHBI HapaBieH Ha GopmupoBaHue cieayroumx komnereHuui OII BO
Y OBJIJICHHUE CIEYIOUIMMHU pPe3yIbTaTaMyu O0yUYeHHs MO AUCLUIUINHE:

KO,Z[ 1 HAUMCHOBAHHEC

KOI[ N HAUMCHOBAHHC

[lepeyeHb mIaHUPYEMbIX PE3YJIbTATOB O0YUEHHUS

KOMITETCHITUH WHJIAKATOpa JOCTUKCHUS 0 TUCIUTUTHHE
KOMIIETEHLIUU
[IK-2 Crnoco6noctsto | [TK-2.1 JleMOHCTpUpYET | 3HAET
NpOBEJCHUS HMH)KEHEPHBIX | 3HAHUE METOJIMKH | -OCHOBBI MEHE/[)KMEHTA B arpOMH)KEHEPHH;
pacyeToB JUTS1 | MH)KEHEPHBIX pacyeToB, | -MeXaHU3M (hopMUpOBaHUS ajaropuTMa
IPOEKTUPOBAHUS CHCTEM H | METOJIBI u JTambl | JOCTIKEHUS! IJIAHOBBIX TIOKa3arejeil B oOiactu
00BEKTOB MIPOCKTUPOBAHUS y3JI0B, | TCXHUYECKOTO  OOCIIYyXKMBAaHHS, pPEMOHTa W
YCTpPOMCTB u CUCTEM | OKCILTyaTalluil CEeIbCKOXO3SUCTBEHHOW TEXHUKU B
TEXHUKU OpraHu3allN;
-COBPEMEHHBIM  PBIHOK  CEJIbCKOXO35MCTBEHHON
TEXHUKHU.
yMeeT
- ONpeNeNaTh 3aJadydl IMojApas/ieleHuii B o0iacTu
TEXHUYECKOTO  OOCTY)KMUBaHUS, pPEMOHTAa U
SKCIUTyaTalluu CEJIbCKOXO3AMCTBEHHOW TEXHHKU B
OpraHu3aIu
- YIOPSA0YUBATH ACSITEILHOCTh BCEX CTPYKTYPHBIX
No/Apa3iefiecHnid, TMPUHUMAIONIMX  y4yacTUe B
peauzanuu MEXaHU3UPOBAHHBIX u
ABTOMATU3UPOBAHHBIX MPOLIECCOB B
CENIbCKOXO35IMCTBEHHOM OpraHu3alvu.
BJIaJleeT HABBIKAMM
METOAMKOM MaTepuaIbHO-TEXHUYECKOTO u
KaJIpOBOTO obecrnieueHus noipa3iesieHui
TEXHUYECKOTO  OOCTY)KMBaHUS, pPEMOHTa U
JKCIUTyaTaluy CEIbCKOXO35MCTBEHHON TEXHUKHU.
[1K-2 Cnoco6nocteio | [TK-2.2 [IpoBoaurt | 3HaeT
MPOBEACHUSI HHKEHEPHBIX | MHKEHEPHBIE PacyeThl Il
pacyeToB JUTS1 | IPOSKTUPOBAHUS MAIITUHBI | - CXEMBI B3aUMOJICHCTBUS CTPYKTYPHBIX
MPOEKTUPOBAHUS CUCTEM HM|M UX pabouue OpraHsl, |MOApa3AeICHU, NPUHUMAIONIMX  ydacTHe B
00BEKTOB puOOPHI, amnmaparsl, | peaJin3anuu MEXaHU3HPOBAHHBIX u
o0opynoBaHue JUIs1 | aBTOMAaTU3UPOBAHHBIX TEXHOJOTUYECKHUX
WHXEHEPHOTO IIPOLIECCOB B CEBbCKOXO3SIICTBEHHOMN
obecrieyeHus OpraHu3aIuy;
MIPOU3BOICTBA -CTIOCOOBI ompeeNeHus noTpedHOCTH
CEJIbCKOXO3SIIICTBEHHOM WHXEHEPHBIX-TEXHUUECKUX ciyx0
MPOYKIIAN CEIIbCKOXO035MCTBEHHOM OpraHu3aluu B

MaTepUaIbHO-TEXHUYECKUX U TPYAOBBIX pecypcax;
-pe3epBbl MTOBBIILICHUS 3¢ (HEeKTUBHOCTH




HCITOJIF30BAaHUS CEJIBCKOXO3IMCTBEHHON TEXHUKHU B

OpraHu3aIniy;
-TpecOOBaHUs  OXpaHbl  TpyAa B  o0ObeMme,
HEOOXOIMMOM  JUIS  BBIMIOJTHEHHUS  TPYAOBBIX
00s13aHHOCTE.

ymeeTt

- MPOBOJUTH PACUYET TUIOIIATN TPOU3BOIACTBEHHBIX
Y4aCTKOB TEXHUYECKOTO OOCTYKUBAHUS U PEMOHTA
CEIIbCKOX035IMCTBEHHON TEXHUKUA B COOTBETCTBUHU C
MJIaHUPYEMBIMU 00beMaMu paboT;

-pa3pabaTbiBaTh ~ MapumpyThl  BOCCTaHOBIJICHUS
W3HOIICHHBIX JETAJIEH;
-OCYILECTBIIATD [IPUEMKY HOBOH

CENBLCKOXO03AMCTBEHHOM TEXHUKMU,
-OMpeeNsITh TOTPEOHOCTh B TPYIOBBIX pecypcax H

TpeOOBaHUS K KBaTM(UKAIIMOHHBIM
XapaKTepUCTUKAM PaOOTHUKOB, HEOOXOAMMBIX IS
TEXHUYECKOTO  OOCIY)XMBAaHUS, pPEMOHTa W

AKCIUTyaTallul CEJIbCKOXO3SIIICTBEHHON TEXHUKH (C
Yy4eTOM IUIaHOB 10 MOJEPHM3ALUU 000pPYA0BaHMS
U TEXHUYECKOTO [IEPEBOOPYKECHUS
CEeJIbCKOXO3SMCTBEHHON OpTraHMU3aIim);

-OIIpENEIATh MOTPEOHOCTH B [IOATOTOBKE
(mepermoAroToBke)  pabOOTHUKOB  TEXHHUYECKHX
CJIY)I(6 B COOTBETCTBHUU C N3MCHCHUSIMU
TEXHOJIOTHUYECKUX MPOIECCOB U 000PYAOBAHNS,

-onpeACiATE CTCIICHb  JOCTHIKCHUA  IIJIAHOBBIX
nokasarenen B obmactu TEXHHUYECKOTO
o0cIy>)KMBaHUsI, pPEMOHTa W  JKCIUTyaTalluu

CEIIbCKOXO35IMCTBEHHON TEXHUKHU B OpraHU3allid U
aHaJII/IBI/IpOBaTB HpI/I‘-II/IHBI OTKJIOHCHUSA oT
KOHTPOJIBHBIX TTOKA3aTeNeH;

-BBISIBJIATH PE3€PBBI MOBBIMIEHUS 3(PeKTHBHOCTH
HCITOJIF30BAaHUS CEIIBCKOXO03SMCTBEHHON TEXHUKU B
OpraHu3aluu.

BJIa/IeeT HABBIKAMM
MeTtoauKkoil mpoBEAECHUSI MHKEHEPHBIX PACYETOB

T1K-3 [IpoBenenue
UCHBITAHUN HOBOI
(ycoBepIieHCTBOBAHHOM )
CEIbCKOXO03SMCTBEHHOM
TEXHUKH

[IK-3.2 [IpoBoaut
IPUEMKY oOpasua
CENIbCKOXO3SICTBEHHOMN
TeXHUKU  (u3nenusi)
MOJITOTOBKY ero K
UCTIIBITAHUSM

3HaeT
-TCXHHUYCCKHC XapaKTCPUCTUKH, IIpaBHJI
JKCIUTyaTaluu CpEICTB U3MEPEHUI u
000pylOBaHUS  [Jisi  TPOBEACHUS  WCIIBITAHUIN
CEIbCKOXO03SMCTBEHHON TEXHUKHU;

-TIOPSII0K MIPUEMKHU oOpa3ua

CEJIbCKOXO3SMCTBEHHON TEXHUKH (M3Aenusi) Ha
HUCIIbITAHUEC,
-TIOPSIIOK ~ TIPOBEIAEHUSI  OLICHKM  TEXHUYECKUX
napamMeTpoB  0o0pas3la  CelIbCKOXO3SICTBEHHOM
TEXHUKH  (W3Aenusi) B COOTBETCTBUH  CO
CTaHJlapTaMu B obnactu VCTIBITAHUS

CEIbCKOXO03SMCTBEHHON TEXHUKHU;




- CTaHJapTHBIE METOJIOB HCIBITAHUS KOHKPETHBIX
TUIIOB U3IeIni pH OIpEICIICHUN
(GyHKIIMOHATBHBIX ToKa3aTeaeH 00pasioB
CEIbCKOXO03SMCTBEHHOM TEXHUKHU,

-CTaHIapTHBIE (OPM U COJEpKaHUE IPOTOKOJIA
HUCITBITAHNH CeIbCKOXO03IMCTBCHHON TEXHUKH.

ymeert

-TIOJIL30BAThCSl  CPEACTBAMHU  HM3MEPEHUH |
UCTIBITATEILHBIM 000pY0BaHUEM TP TIPOBEICHHUH
HUCIIBITAHUN CEJIbCKOXO3SIHMCTBEHHON TEXHHUKH B
COOTBETCTBUH C  HUHCTPYKIMSMH  TIO  UX
SKCIUTyaTaIluu;

-IIPOBOAUTD TEXHUYECKYIO AKCIEPTU3Y
(MepBUYHY0, TEKYIIYI0 W 3aKIIOYHTEIBbHYIO) C
LEJIbI0  ONPEACNICHUS  COOTBETCTBUSL — M3JCIHS
TEXHUYECKOMY  3QJaHHI0 WA  TEXHUYECKHM

YCJIOBUSAM;
-BBIABIIATh HEJOCTATKU KOHCTPYKLIMM M KadecTBa
W3TOTOBJICHHUS MAILIVH, 150. OTKa3bl u

HEHUCTIPABHOCTU npu OILICHKE HaJIEKHOCTHU
CEJILCKOXO03SIMCTBEHHON TEXHUKHU.

BJIa/IeeT HABBIKAMM

-mpueMaMu  00pas3la  CeIbCKOXO3IMCTBEHHOM
TEXHUKU (M3/1eIMs) HA UCTIBITAaHUE;

-OLIEHKON  0€30MacHOCTH U 3PrOHOMHYHOCTHU

oOpasia CEJIbCKOX03SUCTBEHHOM TEXHUKU
(w3memmst).
[IK-3 [Iposenenue | 11K-3.3 [IpoBoauT | 3HaeT
HCIBITAaHUHN HOBOU | TEXHUYECKYIO u
(ycoBepiieHCTBOBaHHOHM) | GyHKIIMOHATIBHYIO OIICHKY | -CTAHJAPTHBIE METOJBl OIICHKH 0€30MacHOCTH
CEIbCKOXO03SIHCTBEHHOM nokazarteeit o0pa3siia | cenbCKOX03SIMCTBEHHON TEXHUKU;
TEXHUKHA CEIILCKOXO03SIMCTBEHHOM CTaHIAPTHBIE  METOABI  OICHKA  HAJECKHOCTH

TEXHUKH (U3JIEITHSI)

CEIbCKOXO03SMCTBEHHON TEXHUKHU;
-CTaHOaPTHBIC METOAbI
JKCIUTyaTallMOHHO-TEXHOJIOTHYECKOU OLICHKHU
CEbCKOXO3AMCTBCHHOM TCXHUKHU.

ymeert

-IIPOBOANTH B mpoiiecce MIPUEMKH
MpeBapUTENbHYIO OIICHKY 0€30MacHOCTH 00pasia
CEIIbCKOXO35IMCTBEHHON TEXHUKU MYTEM BHEIIHETO
O0CMOTpa U3JEIus;

-OCYHIICCTBIISITh KOHTPOJIb MIPOBEICHHUS
TEXHUYECKOTO o0cCITyKUBaHUS, 00KaTKH,
peryJupoBKH  00pas3lia  CeIbCKOXO035HCTBEHHON
TEXHUKHU MPHU MOATOTOBKE €T0 K UCIIBITAHUIO;
-OLICHUBAaTh TapamMeTpbl 0e30MmacHOCTH o00pasia
CEIBCKOXO035IICTBEHHOMN TEXHUKU (u3memnus)
METOJIaMH OCMOTpa U ONPOOOBAHMS, UBMEPEHUS U
pacyeTa B COOTBETCTBMM CO CTaHJapTaMu B




obyacTu 6€30MacHOCTH Tpya.

BJIajleeT HABBIKAMU
-TIOATOTOBKOK  00pasna  CenbCKOXO3SHCTBEHHON
TEXHUKH (M3/IETHs) K UCTIBITAHUSIM;

-OI[EHKOM TEXHUYECKHX TMapaMeTpoB oOpasia
CEJIbCKOXO3STICTBEHHON TEXHUKH (M31EIHsA);
-OI[EHKOM HAJC)KHOCTU oOpa3sia
CEIIbCKOXO3SCTBEHHOW TEXHUKH (M3/EIHSA).

T1K-3 IIposenenue | [1K-3.4 [IpoBoauT | 3HAaET

HCIIBITAHUI HOBOM | DHEPIE€TUYECKYIO U | XapaKkTepUCTUKU UCIIBITYEMBIX 00pasioB

(YCcOBepIIIEHCTBOBAHHOM) | 9KCILTyaTallMOHHO- CENIbCKOXO035IMCTBEHHON TEXHUKHU

CEbCKOXO35MCTBEHHON TEXHOJIOTUYECKYIO OLEHKY | ymeeT

TEXHUKHU MoKa3aTeJsen oOpa3la | -MpoBOJUTH CTEH/IOBbIE, J1a0OPAaTOPHO-IOJIEBbIE U
CEJIbCKOXO35IIICTBEHHOM TI0JIEBBIE UCIIBITAaHUS 1o OIpEEIIEHUIO
TEXHUKHU (U3/1eTTHs) (G yHKIIMOHATBHBIX roKazaTeJien

CEIbCKOXO3IMCTBEHHOM TEXHUKH B COOTBETCTBUH
CO  CTaHmaptaMd B  OOJacTH  HWCIBITAHUS
KOHKPETHBIX TUIIOB U3EIUN.

BJIajieeT HABbIKAMH

IIpuéMamu SKCIUTyaTallMOHHO - TEXHOJIOIMYECKOMN
OILICHKH MaIlTiH

3. MecTo 1MCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

HucuumuinHa ~ «TexHoornyeckue  MHHOBAallMM B cepe  HKCIUIyaTalliM  TPaHCIOPTHO-
TEXHOJOTMYECKUX MAIlMH W KOMIUIEKCOBY» SIBJSICTCS IUCIMIUIMHON dYacTH, (HOpMUpPYyeMOH yYaCTHUKAMU
00pa30oBaTeNbHBIX OTHOIIEHUH IIPOrPAMMBI.

N3ydyeHne quCIUILIMHBI OCYLIECTBIISIETCS B 3ceMecTpe(-ax).

s ocBoeHMs AucuuIUIMHBl «TexHomornueckue MHHOBALUM B cepe SKCIUTyaTallud TPaHCIOPTHO-
TEXHOJOTMYECKMX MAallMH W KOMIUIEKCOB» CTYJIEHTbl HCIOJIb3YIOT 3HAHUsA, YMEHHMS U HaBBIKH,
c(OpMHUPOBAHHBIE B IIPOLIECCE U3YUECHUS AUCLUIINH:

MeTo/bl 3KCIIEPTHOTO aHAIM3a TEXHUUECKOI0 COCTOSHUS MAIIMH U 000pyA0BaHUS

Hcropust 1 METOI0JIOrUS HAYKU B arpOMHIKEHEpUHU

MeToabl HCIIBITaHUS CEIbCKOXO3UCTBEHHBIX MAIIVH

Teopust u pacyeT MalIMH U 000PY/JOBaHMsI B )KUBOTHOBO/ICTBE

OHepreTuyeckasi OLEHKA TEXHOJIOTHYECKUX IIPOLECCOB

OCHOBBI HayYHBIX HCCIIE€A0BAHUN

Merononorus Hay4YHOro TBOpYECTBA

DOkoHoMUYecKas 3PPEKTUBHOCTh TEXHUUECKUX PEIICHUIN

MopennpoBanue B arpOUHKEHEPUHU

MMuTaninoOHHOE MOAEIIUPOBaHUE

OcBoenne aucuMIUIMHbL «TexHolornuyeckne HHHOBALMU B cdepe SKCIUTyaTallud TPaHCIOPTHO-
TEXHOJOTMYECKUX MAIlUH U KOMIUIEKCOBY» SIBJIIETCSI HEOOXOIMMOW OCHOBOH ISl MOCIEAYIOMIEr0 M3YUYEeHHUs
cle Ny o grEERHIKICHAYE U caada TrOCyIapCTBEHHOI'O YK3aMeHa

[TonroToBka K mporeaype 3aliuThl U 3alIUTa BBITYCKHON KBATH()UKAIMOHHOW PaOOThI

[IpenaumioMHas npaxkTuka

4. O0beM IMCUMIUVIMHBI B 3a4YeTHBIX €IMHHMLAX € YKa3aHHEM KOJMYeCTBa AKAJeMHYECKHX 4YACOB,
BbIJIeJIECHHBIX HA KOHTAKTHYI0 PpadoTy ¢ o0yyawmuxcsi ¢ mnpemnogaBareieM (10 BHAAM Y4eOHBIX
3aHATHI) U HA CAMOCTOSATEJIbHYI0 Pa00Ty 00y4aroluxcs

OOmiass TpynoeMKOCTh JUCHUIUIMHBI «TexHomornueckue WHHOBAaMM B cdepe dSKCIUTyaTaluu
TpchnopTHo TEXHOJIOTHUECKUX MAIIMH U KOMIUIEKCOB» B COOTBETCTBUU C pabO4YMM Yy4eOHBIM IUIAHOM H

Camocros- | Kontpons, | dopma




MIPOMEXYTOUHOM
OCTb JIeK- MpaKkTHYecKue | JabopaTopHbIe TeNbHas pa- yac aTTecTanuu
qac/3.e. banzest 3aHATHA 3aHATHS 6ota, gac (dpopma
KOHTPOJIS)
3 72/2 10 20 42 3a
B T.4. 9ACOB:
B WHTEPAKTHBHOM 2 4
bopme
MPAKTUYECKON
p 10 20 42
MIOJTOTOBKA
Tpynoemk BHeaynuTopHas KOHTaKTHas paboTa ¢ IpenojaBaresieM, yac/yel
Cemectp OCTb Kypcosas Kypcosoit 3auer JuddepenmpoBan Koncynprauuu SK3aMeH
qac/3.e. pabora MPOCKT HBIN 3auer nepen 9K3aMeHOM
3 72/2 0.12

5. Copnep:xanne AUCHHMILVIMHBI, CTPYKTYPHPOBaHHOe IO TemaM (pa3gejiaM) ¢ YKa3aHMeM OTBe-
JAEHHOI0 HAa HUX KOJIMYeCTBA aKaJleMUYeCKHX YaCOB M BHI0B y4eOHbIX 3aHATHI

KonmaectBo wacos
Dopmbl O1eHOUYHOE Kox
& CCMI/IHapCK 5 TeKy1Lero Cpe€AcCTBO HWHAUKAT
3) ue 3aHaTHA | S KOHTPOIIA HPOBEPKH opoB
Ne HaumeHnoBaHue pasjena/TeMbl g o pe3yIbTaToB JTOCTHIK
=
() = = yCIeBaeMOCTH U
O o = 2] ) s g N IOCTHXKEHUS eHUsA
§ 2 3] = F g | POMEKYTOUHOU HHAMKATOPOB | KOMIIETE
A 9 o 53 E 3 aTTecTalluu . .
= z & g = KOMIIETCHIIHI HUMH
E | | 2
< © @)
o <
= =
1 pa3zmen. Paznen 1.
TexHosornueckue WHHOBALINN
1. |mpu ucnbITaHUH
BBICOKOABTOMATHU3UPOBAHHBIX
cuctem B AIIK
IK-2.1,
Tema 1. IloHdaTHe WHHOBAIIMMA. . TK-3.3,
1.1. |/uHoBanmoHHas w®W  HaydHO-| 3 | 24 4 20 42 KT 1,KT2 Yernpiit onpoc | TTK-3.2,
TEXHHUYECCKas ACATCIIbHOCTD. HK_34’
I1K-2.2
[K-2.1,
P 2. BPEMEHHBI bl TK-3.3,
1.2. asziesn Co peMe ue ctl)ep 3 6 6 KT3 TCCT, Pe(bepaT MK-3.2
MNPUMCHCHHS MHHOBAlIUN e
I1K-3.4
HpOMe)KyTO‘lHaH arrecranus 3a
Hroro 72 10 20 42
Hrtoro 72 10 20 42
5.1. JIeKUMOHHBIH KYPC € YKa3aHHEM BHA0B MHTEPAKTHBHOM ()OPMBI IIPOBEICHUS 3aHATHH
Bcero,
Tewma nexruu (u/vnm 4ACOB / TacOB
HAaUMEHOBAaHHE pa3zen)
. ConepxaHue TeMbI HHTEPAKTUBHBIX
(Bu MHTEPAKTUBHOU (POPMBI .
. (w/mmu paznena) 3aHSTUN/
MIPOBEICHUS 3aHATHI )/ DAKTIIECKAS
(TpakTH4ecKas MmoAroToBKa) p
MOATOTOBKA
[TonsiTe MHHOBALIHIA.
Tema 1. Ilonsarue Tt 2/
o HMuHoBanmoHHas u HAy4YHO-TEXHUYECKasI -
WHHOBAaIMM. THHOBALIMOHHAS




N HAYYHO-TCXHHYCCKasd ACATCIBbHOCTD.

JIESATEIIbHOCTD.
Tema 1. IlonsTue Oprann3anmoOHHO-METOANYECKUE OCHOBBI
WHHOBAaIMiA. IHHOBAIIMOHHAS | UCTIBITAHUH BBICOKOABTOMATH3HPOBAHHBIX CHCTEM 2/
¥ Hay4YHO-TEXHUYECKASA B AIIK.
NS TeIIbHOCTD.
Pazznen 2. CoBpeMeHHBIC Cdeppl mpumeHeHUs THPPOBBIX TEXHOJOTHH B
cepbl npUMEHEHNs! AlIK. 2/2
HHHOBAILUI
Pagﬂen 2. COBpeMeHHbIe HI/I(l)pOBI)Ie TCXHOJIOTUHU TIPHU HCIIBITAHUU TCXHUKU.
cepsl IPHMEHEHHUS [Tpumenenue aITOPUTMOB UCKYC-CTBEHHOTO 2/-
I/IHHOBaHI/Iﬁ HUHTCIIJICKTA.
OcobenHocTr AKCIUTyaTaIluu
Paspien 2. CospemenHble BBICOKOABTOMAaTU3MpOBaHHbIX cucteM B  AlIK. 5
chepsr TIPUMCHCHI HopMaTHBHO-MeTOIMuecKasl 0a3a Ui HCIIBITAHUI
MHHOBallMH MPOrPaMMHBIX CUCTEM MOOUIILHBIX MAIIUH.
Htoro 10
5.2.2. JIaGopaTopHbIe 3aHATHS ¢ YKa3aHHEM BH/I0B NIPOBEACHUS 3aHATHH B HHTEPAKTHBHOI (hopme
Bcero,
. 4acoB / YaCOB MHTEPAKTHUBHBIX
HawnmenoBanue ®opMbI TPOBEICHUSI M TEMBI 3aHITHIA .
. 3aHATUN/ TpaKTHYECKas
pazznena (BMI MHTEPAKTUBHOU (POPMBI IPOBEICHHS HO/FOTOBKA
JUCITUTITUHBI 3aHATHH )/(MpakTHYeCcKasi TOAITOTOBKA)
BH]I Yachl
Tema 1. ITonsaTue N
. MeTo1pI UCTTBITAHUH MaTepHAIOB
MHHOBALIMH.
UCIOJIb3YEMBIX B
MNuHoBanmonHas u 71a0. 4
BBICOKOABTOMATH3HPOBAHHBIX CHCTEMaX B
HAYYHO-TEXHUYECKas
AIIK.
JIeSITEIIbHOCTD.
Tema 1. ITonsaTue
. 2. OO0opynoBaHue U CTESH/IBI IS
MHHOBAIUH.
HCITBITAaHUS] aBTOMOOUITBHBIX U TPAKTOPHBIX
HNunosannonHas u N o J1a0. 4
JaBurareineii. Mcueitanue qBurareiiei Ha
HAyYHO-TEXHUYECKas
TOPMO3HOM CTEHJIC.
JIeSITEIIbHOCTD.
Tema 1. Ilonsarue
WHHOBAIIUH.
HcnbiTanne COBpEMEHHBIX TPAKTOPOB M HX
WuHOBanMOHHAS U n1ao. 4
CHCTEM.
Hay4YHO-TEXHUYECKAs
JIeSITEIIbHOCTD.
Tema 1. Ilonsarue
MHHOBAIIUH.
HcnpiTanue cCOBpeMEHHBIX
VuHoBanoHHas B . 1a0. 4
KOMOAfHOB U X CHCTEM.
Hay4YHO-TEXHUYECKAs
JIeITEIIbHOCTD.
Tema 1. Ilonsarue
WHHOBAITHH.
Hcnpitanue 000py1oBaHUS HCTIOIB3yEMOTO B
WHHOBaLMOHHAS U o 1a0. 4
CETBCKOXO3SIMCTBEHHOM TIPOU3BOJICTBE
HAyYHO-TEXHHYCCKAs
JIeSITEIIbHOCTD.

5.3. KypcoBoii npoekT (padora) yueOHBbIM IJIAHOM He MPexyCMOTPEeH




5.4. CamocrosTesibHasi paboTa o0y4aromierocs

TeMbl u/MiK BU/IBI CAMOCTOSTENBHOM pabOoThI Yacsl

[Tonsitne nHHOBaMii. THHOBa-MOHHASI U HAYYHO-TEXHUYECKAs JEATEIIbHOCTh 6
Pouse nHHOBaIMIT B cpepe TEX-HOJIOTHI U CPEJICTB MEXaHU3AIUU B CEIIBCKOM 4
XO35IUCTBE

OueHka THHOBalIMOHHOM JI€s-TEIbHOCTH 4
Knaccudukanust nHHOBaIMit 4
MeTto10510THs HAYYHOTO TBOPUYECTBA 4
Hudpossie TexHOIOrNU B HAyKe U 00pa30BaHUU 4
[IpoexTupoBanue MaivH U 000PYAOBAHUS JJI MPOAYKIIMH PaCTEHHUEBOICTBA 4
OntuMu3aiust TEXHOJIOTHYECKUX MPOIECCOB 2
N3ydeHue nearebHOCTH MPEANPUITHH-HOBATOPOB B 3aBUCUMOCTH OT 4

npeo0Iagaroero TUIIa MHHOBAITUH.




DUHAHCUPOBAHUE U peAIU3allisl MTHHOBAIIMOHHBIX MPOEKTOB B CEITbCKOM
XO3AUCTBE

OcHOBHBIE IMPUEMBI SKCIICPTU3bl MHHOBAIIMOHHLBIX ITPOCKTOB




6. IlepeueHb yueOHO-MeTOAMYECKOr0 oOOecrevYeHUsl Ui CAMOCTOSITeIbHOH PadoThl o0y4yarlmxcs IO
AUCLHMILIHHE

Y4yeOHo-MeTOmMUECKOEe  00€CTeueHne I CaMOCTOATEIBHOM  paboThl  O0ydaromierocs 1o
aucuuIuiiHe  «TexHoJoruyeckue WHHOBAMM B cdepe HKCIUTyaTallid TPaHCIOPTHO-TEXHOJIOTHYECKUX
MalliH ¥ KOMIUIEKCOB» pPa3MEIIEHO B JJEKTPOHHOW HMH(OPMAIMOHHO-00pa30BaTeIbHON  Cpe-/ie
VYHHUBepcUTETa U JOCTYNHO JUIi OOydYarollerocst 4epe3 ero JWYHbIM KaOMHET Ha caiiTe YHHBEpCUTETA.
Y4eOHOo-MeToInYecKoe 00ecTIeYeHIE BKIIOYAET:

1. PabGouyto mporpamMmy AMCUMIUIMHBI «TeXHOJOrMyeckue HHHOBAIMM B cdepe 3SKCIUTyaTaluu
TPaHCTIOPTHO-TEXHOJIOTMYECKUX MAITUH U KOMILJIEKCOBY.

2.Metoanyeckre peKOMEHJAMU JUIs OpraHu3alMd CaMOCTOATENIbHOW paboThl oOydarolierocs Io
micuuiuiiHe  « TeXHOJIOrMYecKkrne WHHOBAMM B cdepe OKCIUTyaTallii  TPAHCIIOPTHO-TEXHOJIOTUIECKUX
MaIlluH U KOMILJIEKCOBY.

3. MeTtoauueckrie peKOMEHAAINHY M0 BBIITOJIHEHUIO MMCbMEHHBIX paboT (pedepaT) (IIpu HATUUUHN).

4. Meroandyeckue pPEKOMEHJALUU I0 BBINOJHEHUIO KOHTPOJBHOM pPabOThl CTYIAEHTaAaMH 3a0YHOM
(hopMbI 00yueHUs (IIPH HATTUUUN)

5. MeTtoauueckue yka3aHusl O BBITOJIHEHHUIO KypCOBO paboThl (IpoekTa) (MpH HATUYHH).

JInsi  yCTIeNTHOTO OCBOEHHSI JHUCHUIUIMHBI, HEOOXOIMMO CaMOCTOSITEIbHO JETaJbHO H3YYHTh
NpeCTaBICHHBIE TEMbI I10 PEKOMEHIYEMbIM HCTOUHMKAM HH(OpMAILIH:

PekoMeHnryeMble HCTOUHUKH WH(OPMALIUN
(Ne ucToyHMKA)

Tewmnbl AJI1 CaMOCTOATCIIBHOI'O N3YUYCHUA

/i OCHOBHas JOINIOJIHUTCIIbHAasA MCTOA. JIUT.

(u3 .8 PITM) (m3 m.8 PITJI) (u3 .8 PIIM)

Tema 1. Tlousatue HHHOBAIIUMN.
HNuHoBanmonHas H Hay4HO-
1 |TexHuueckas ngearenbHocTh.. Ilomsarue| JI1.2,J11.4,J11.6 J12.4 JI3.1
WHHOBAIIUN. unoBa-iimonHasa "
HAYYHO-TEXHUYECKAS AESATEIbHOCTD

Tema 1. Ilousatue MHHOBAIIUM.
HWunoBarmonHas u Hay4YHO-
TEXHUYECKast JI€SITeIbHOCTb.. Ponb
WHHOBallM B cdepe TEeX-HOJNOTHH U
CPEACTB MEXaHU3alUU B  CEIBCKOM
XO3SIMCTBE

J1.2,J11.4,J11.6 J2.5 J3.1

Tema 1. Ilousarue HHHOBAIIUMU.
HnHoBanmoHHas i HAy4HO-
TEeXHUYECKass JedTeJbHOCTh.. OIlleHKa
WHHOBAIMOHHOH NeA-TENLHOCTHA

J1.2,J11.4, JI1.6 J2.7 J3.1

Tema 1. Ilousarue MHHOBAIIUH.
HnaHoBanmoHHas i HAy4HO-
TeEXHUYECKas IESITENHLHOCTD. .
Knaccudukanus nHHOBaIMi

JI1.2,J11.4, JI11.6 J2.3 J3.1

Tema 1. Ilousarue HHHOBAIIUH.
HnuHoBanmoHHas H Hay4HO-
TeXHAYECKas JICITCILHOCTb. .
MeTo1010THsT HAYYHOTO TBOPYECTBA

J1.2,J11.4, J11.6 2.4 J3.1

Tema 1. Tlousarue HHHOBAIIUMN.
HHaHoBanroHHas u HAy4YHO-
6 | TexHuueckas nesiTeNnbHoCTh.. | JI1.2, JI11.4, JI1.6 J12.4 JI3.1
[{udpoBble TEXHOJOTMM B Hayke U
o0pa3oBaHUH

Tema 1. Tlousarue HHHOBAIIUMN.
7 | UHHOBamMoHHAA u Hay4HO- JI1.2, JI1.6 JI2.4 JI3.1
TEXHUYECKAsI NESITEILHOCTD..




[TpoekTupoBanue MAaIlvH u
o0opynoBaHus JUIST MPOAYKIINHI
pacTEHUEBOJICTBA
Tema 1. Ilousatue MHHOBAIIUM.
HnHoBanmoHHas i HAy4HO-
8 | TexHmueckas JIESTEIIbHOCTb.. JI1.2, JI1.6 J12.3 JI3.1
OnTuMu3anus TEXHOJIOTMYECKHUX
IIPOLECCOB
Tema 1. TTousatue HHHOBAIIUN.
VnHoBanmoHHas i HAy4HO-
g |TeXHMYECKAs JEATENBHOCTD.. I/IsyquI/Ee L1, 112, 1A .4 3.1
JIeSITCILHOCTH npeAnpUsITHIA-
HOBaTOpPOB B 3aBUCHMOCTU oT
peo0Iiagaroniero Tua MHHOBAIIUN.
Tema 1. TTousatue HHHOBAIIUN.
HnaHoBanmoHHas i HAy4HO-
1o |TexHuueckas JIeSITEILHOCTb. . L1, 112, 1A 1.3 3.1
@uHaHCUPOBaHUE u peanusanus
WHHOBAIMOHHBIX MPOEKTOB B CEIHCKOM
XO3SMCTBE
Tema 1. TTousatue WHHOBAIIUN.
HnHoBanmoHHas i HAy4HO-
11 |TexHHMYECKas nesTensHOoCTh.. | JI1.1,J11.2, J11.4 J12.1 JI3.1
OcHoBHBIC MIPUEMBI AKCTIEPTU3BI
WHHOBAIIMOHHBIX TTPOECKTOB

7. ®OHA OIEHOYHBIX CPeACTB (OLEHOYHBIX MATEPHAJIOB) /Jisi NPOBeJEHUS MPOMEXKYTOYHOH AaT-
TecTallMd o0ydamomuxcsi mo aucuuninHe «TexHojornyeckue HHHOBAUMHU B cdepe IKCILIyaTalHH
TPAHCMOPTHO-TEXHOJIOTHYeCKUX MAIIMH  KOMILJIEKCOB»

7.1. TlepeyeHb HMHIUKATOPOB KOMIIETEHIIMII C yKa3aHHeM JTamoB HX (OpMHpPOBaHHMSI B Npolecce
0CBOEHHS 00pa30BaTeJIbHON MPOrpaMMbl

JMCUNTIIIHHBY/37IEMESHTHI
TIporpamMMmslI (TIPaKTHKH,
I'NA), ygacTByrommue B
(hopMHUpOBaHUN HHIUKATOPA
KOMIIETeH-1{H

WHaukaTop KOMIETSHIUH
(xonm u conmepxKaHue)

7.2. Kputepuu H ImKaJdbl OUEHUBAHUSI YPOBHSI YCBOEHHSI HHIMKATOPA KOMIIeTEeHUMM, ompese-
JISIONIHE TPoueayPbl OllCHUBAHUS 3HAHU, YMEHUI, HABBIKOB M (MJIH) ONBITA 1eATeJIbHOCTH

OneHka 3HaHUM, YMEHUW W HaBBIKOB M (WJIM) ONBITA JIEATEILHOCTH, XapaKTEPU3YIOIIUX STaIlbl
(dhopMUpOBaHHST KOMIIETEHIIUN MO JIUCHUIUIMHE «TexHojormueckre WHHOBAIMM B cdepe SKCIUTyaTaluu
TPAHCIIOPTHO-TEXHOJIOTMYECKAX MAIIMH W KOMIUIEKCOB» MPOBOAMUTCA B (OpME TEKYIIEro KOHTPOJIS U
IPOMEKYTOYHOM aTTeCTaIUH.

Texymuii KOHTPOJIb MPOBOAMUTCS B TEUEHUE CEMECTpa C IEJIbI0 OMpPE/ICNICHUs YpPOBHS YCBOCHUS
oOydJalomuMucss  3HaHUH, (GOPMUPOBAHMA YMEHHMH UM  HaBBIKOB, CBOEBPEMEHHOTO  BBISABIICHUS
nperojaBaTeieM HEJAOCTATKOB B IMOATOTOBKE OOYYAIONMUXCS W TPUHATHS HEOOXOJUMBIX Mep mo eé
KOPPEKTUPOBKE, a TaKXke ISl COBEPILIEHCTBOBAHMS METOAMKH OOY4YEHHSs, OpraHU3aluu y4eOHON paboThl U
OKa3aHWsl WHIUBHUIYATBHON MTOMOIIN 00yYaromeMycs.

[IpomexyTounass arrectauus 1Mo AucuuiiMHe «TexHomornyeckue WHHOBaUMU B cdepe
SKCIUTyaTalliy TPAHCTIOPTHO-TEXHOJIOTUYECKUX MAIINH ¥ KOMIUIEKCOBY» MPOBOJIUTCS B BUJIE 3aUeT.

3a 3HaHUS, YMEHUS U HaBBIKU, IPHOOPETEHHBIE CTYy/JICHTAMHU B MEPUOJ UX OOy4YEHUSs, BHICTABISIOTCS
onenku «3AUTEHO», «HE 3AUTEHO». (wmm «OTJIMYHO», «XOPOLIO», «YJIOBJIIETBOPUTEJIb-
HO», «<HEYJIOBJIETBOPUTEJIBHO» nnsa nuddepeHnupoBaHHOTO 3a4eTa/3K3aMeHa)

Jlist onleHMBaHUs 3HAHUM, YMEHUMN, HABBIKOB U (MJIM) OIbITA JEATEIbHOCTH B YHUBEPCUTETE MpPUME-
HsieTCsl OaJUIbHO-PEUTHMHIOBasE CHUCTEMa OIIGHKM KadecTBa OCBOCHHS 0Opa3oBaTENbHOW MPOTrpamMMbl.
OueHka NpOBOAUTCS MPHU MPOBEJACHUU TEKYIIETO KOHTPOJS yCIEBAEMOCTH M MPOMEKYTOUYHBIX aTTECTAIUi
oOydaromuxcs. PelWTHMHroBass olLleHKa 3HAHUN SBJISETCS WHTETPUPOBAHHBIM IIOKa3aTejleM KadecTBa




TCOPETUUC-CKUX U ITPAKTUICCKHX 3HaHWUM 1 HaBLIKOB CTYACHTOB I10 JUCHUIIIINHE.

CocTaB 0a/111bHO-PETUHIOBOI OLIEHKHU CTY/I€HTOB 04HOI () opMBbI 00yUeHH S
Jnst ctyneHTtoB oyHOW (hopMbl OOy4YEeHHs 3HAHUS MO OCBAUBAEMbIM KOMIIETCHLIUSAM (POPMUPYIOTCS
HA JICKIIMOHHBIX U NIPAKTUYECKUX 3aHATHUAX, @ TAKKE B IIPOLECCE CAMOCTOSATENBHON MOATOTOBKH.
B cootBeTcTBUM ¢ GalIbHO-PEHTUHTOBONM CUCTEMOH OLIEHKH, IPUHATONM B YHHUBEpPCUTETE CTYJCHTaM
HAYHUCIISAIOTCS OaJUIbI TI0 CIAEAYIOIIMM BUAaM padoT:

. MakcumanbHOE
Ne xoHTpOIBHOM OneHoYHOE CPEeNICTBO PE3YJIHTaTOB NUHAUKATOPOB TOCTHKEHUS
. KOJINYECTBO
TOYKH KOMITETEHIIUH
0aioB
3 cemectp
KT 1 Y CTHBIN OIIpoc 10
KT 2 Y CTHBIN 0ITpoc 10
KT 3 Tect 5
KT 3 Pedepar 5
CymMma 0a/1710B 110 HTOraM TeKyIero KOHTpoJIst 30
ITocenieHue JICKIMOHHBIX 3aHATHH 20
Iocenienne npakTHUECKUX/Ta00paTOPHBIX 3aHITUI 20
Pe3ynbTaTuBHOCTH pabOTHl Ha MPAKTUYECKHUX/IA00PATOPHBIX 3aHSATHIX 30
Wroro 100
. OrneHo4HOE CPEeaCTBO MakcumanbHoe
Ne koHTpONBHOM .
oK pe3yJIbTaTOB UHIUKATOPOB KOJIMUYECTBO Kputepuu onieHKH 3HaHUM CTYJIEHTOB
JOCTH>)KEHU KOMIIETEHIUI OaoB

3 cemecTp




KT1

YceTHBIM onpoc

10

9-10 6auI0B — BBICTABJISETCS B TOM
ciyyae, €CJIM CTYACHT IMOKa3bIBACT
BEpHOE MOHMMAaHUE CYIIHOCTH
paccMaTpUBaEMBbIX SIBJICHHH U
3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHUH,
JTAeT TOYHOE OIpeIe/ICHNUE 1
HCTOJKOBaHNE OCHOBHBIX ITOHSATHH,
3aKOHOB, TEOPHUH, a TAKXKE
MpaBUIILHOE OIPECIICHUE BEJIMYKH,
WX €IMHUII U CTTIOCOO0B NU3MEPEHUS;
MaTtepHall U3JI0KEH B JIOTHUECKOM
MTOCJICA0BATEILHOCTH, OTBET
CaMOCTOSITEIILHBIH.

8-9 0ayuIoOB - OTBET IMOJHBIN U
MPABUIIbHBIN Ha CHOBaHHUH
M3YUYEHHBIX TEOPUIA; MaTepra
H3JI05KEH B ONPEICIICHHOMN
JOTHYECKOM MOCIS0BATCIIEHOCTH,
MIPU 3TOM JOIYILIEHBI IBE-TPU
HECYIICCTBEHHBIC OIITHOKH,
WCTPaBJICHHBIE IO TPEOOBAHUIO
MPEno1aBaTelis.

7-6 OaIJIOB - BBICTABJISCTCS B TOM
ciydae, €CIH CTYACHT MPaBHIIBHO
MOHUMAET XUMHUYECKYIO CYIIHOCTh
paccMaTpuBaeMbIX SIBJICHUN U
3aKOHOMEPHOCTEH, HO B OTBETE
HMEIOTCS OTJEIbHBIC POOEIIBI B
YCBOEHUU U3YYaeMOT0 MaTepHaa;
WJIU JIOTTYIIeHA CYIECTBEHHAS
omuOKa; WJIM OTBET HEIOJIHBIH,
HECBSI3HBIM.

5-4 GannoB - CTaBHUTCSA, IPU OTBETE
00Hapy’>XeHO HEMTOHUMaHNE
yYalumMcs cojiepKaHus y4eOHOTO
MaTtepuaia; WId JOMyIIEeHbI
CYIIIECTBEHHBIE OLTUOKH, KOTOPHIE
CTYJICHT HE MOKET UCTIPaBUTh TIPHU
HABOJSIIIUX BOIIPOCax Mperno/iaBaTess




KT2

YcTHBIN onpoc

10

9-10 6ayIIOB — BBICTABIISIETCSI B TOM
cily4ae, eCJIM CTYJIEHT MOKa3bIBaeT
BEpHOE MOHMMAaHHUE CYIIHOCTH
paccMaTpUBaEMbIX SIBJICHUN U
3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUH,
JTaeT TOYHOE ONpe/eIeHNE U
HCTOJIKOBAaHUE OCHOBHBIX MOHATUH,
3aKOHOB, TEOPHIA, a TAKKE
MIpaBUJILHOE OIPECIICHUE BEJIMYKH,
UX €IMHUI] U CIOCOOO0B N3MEPEHUS;
MaTepHraJl U3JI0KEH B JIOTHYECKON
MOCIIEI0BATEIHLHOCTH; OTBET
CaMOCTOATEIIbHBIN.

8-9 GamnoB - OTBET MOJHBIN U
MPABUIIbHBIN Ha CHOBaHHUH
M3YYEeHHBIX TEOPHil; MaTepHra
H3JI05KEH B ONPEICIICHHON
JIOTHYECKON MOCIIe0BATEIbHOCTH,
IIPU 3TOM JOIYIIEHBI IBE-TPU
HECYIIECTBEHHbBIE OLIMOKH,
WCTPaBJICHHBIE IO TPEOOBAHUIO
MpenojaBaTes.

7-6 GaNIOB - BHICTABIISIETCS B TOM
cilydae, eClIM CTYJIEHT MPaBUIbHO
MOHUMAET XUMHUYECKYIO CYIIHOCTh
paccMaTpuBaeMBbIX SIBJICHUM U
3aKOHOMEPHOCTEH, HO B OTBETE
HUMEIOTCS OT/JIENIbHBIE MPOOEBI B
YCBOEHUHU U3YYaeMOT0 MaTepHaa;
WM JIOTYIIeHA CyIeCTBEHHAs
OIIMOKA; WK OTBET HEMOJIHBIH,
HECBSI3HBIN.

5-4 6amIoB - CTaBUTCA, IIPU OTBETE
00Hapy>XKeHO HEMTOHUMaHUE
y4YalMcs CoiepKaHus y4eOHOTO
MaTepuasa; Win JOMyIIEHbI
CYIIIECTBEHHBIE OLTUOKH, KOTOPBIE
CTYJICHT HE MOXET UCIIPABUTH MTPH
HABOJAIIUX BOMIPOCAX MperoaaBaTens

KT3

Tect

Kpurtepun onieHKu pyu TECTUPOBAHUHT
(5 3ananmii)
3a KaKJIbIi TPaBWJIbHBIN OTBET
CTYJCHTY Hauucisiercs mo 1 6amry.




Kpurepuu onenku pedeparta (He
Oonee 5 6aioB)

5 6amnoB. B mporuiecce BeICTyMIIEHUS
CTY/IEHT IEMOHCTPUPYET YMEHHE
MPaBUJIHHO MCIIOJIb30BATh B yCTHON
peuH crenualibHble TEPMHUHBI U
MIOHSATHSI, TOKA3aTEeIIH;
CHHTE3HPOBaTh, aHAIN3UPOBATH,
000011aTh MpeCTaBICHHBIN
Marepuall, yCTaHaBJIMBaTh IPUIHHHO-
CIIEZICTBEHHBIE CBSI3H, (DOPMYITUPOBATH
NPaBUIIbHBIE BBIBOJIBI,
apryMEHTHPOBATh COOCTBEHHYIO
TOYKY 3pEHHS.

4 Oanna. B BBICTYIUIEHHUU OTCYTCTBYET
0000111eHIEe MTPEACTABICHHOTO
MaTepHala, yCTaHOBIICHBI HE BCE
NPUYUHHO-CJIE/ICTBEHHBIE CBSI3H.

3 6anna. B BeICTyIJIEHUN OTCYTCTBYET
0000111eHIEe MTPEACTABICHHOTO
MaTepHala, yCTaHOBIICHBI HE BCE
NPUYMHHO-CIICJICTBCHHBIE CBSI3H;
00yyJaromuiics He BCET1a MPaBMILHO
UCTIONIB3YEeT B YCTHOM peun
CTeLUATTbHBIC TCPMHHBI U TOHSATHS,
MIOKa3aTeJIH.

2 Ganna B npornecce BHICTYIUIEHUS
CTYJICHT HE JIEMOHCTPHPYET yMEHHE
MIPAaBUIILHO MCIIOJIb30BAThH
CreUabHbIC TEPMHUHBI U TOHATHS,
MOKa3aTeIy N3y4aeMOn JUCITUTUINHBI,
HO HE COZEPIKUT DIIEMEHTOB
CaMOCTOSITENTLHON TPOPaOOTKH
UCIIONIB3yEeMOT0 MaTepuara.

KT3 Pedepar 5

Kpurtepuu u mkajabpl onieHHBaHUs Pe3y/bTATOB 00y4YeHUs HA MPOMEKYTOYHOI aTTecTaAluu

[Ipu mpoBeneHHMH HUTOTOBOW aTTecTaluM «3adeT» («Iu(epeHIMPOBAHHBIA 3a4eT», «IK3aMEH)
MPEToIaBaTeNll0 € COTJIaCHs CTYJCHTa pa3pelIaeTcss BBICTABISATh OIEHKH («OTIIMYHO», «XOPOIIO,
«YIOBJIETBOPUTEIHHO», «3a4eT») IO pe3ylibTaraM HaOpaHHBIX OalioB B XOJA€ TEKYLIEro KOHTPOIS
yCIIEBaEMOCTH B CEMECTPE MO BHIIIE MPUBEICHHON IIIKaJIE.

B cmyudae oTkaza — cTyneHT ciaetr 3adeT (auddepeHupoBaHHbIA 3a4eT, YK3aMEH) M0 MPUBEICHHBIM
BBIIIIE BOMpOcaM M 3adaHusM. MToroBas ycmeBaeMocTh (3auer, AuddepeHIIMpOBAHHBIN 3a4eT, dK3aMeH) He
MOXXET OIICHMBAThCS HHUKE CYMMBI OalllIoB, KOTOPYIO CTyJEHT Ha0pan MO0 UTOraM TeKymehd u
MIPOMEKYTOYHON YCIIEBAEMOCTH.

[Ipu cnaue (3auera, nudQGEpPEeHIMPOBAHHOTO 3a4yeTa, HSK3aMeHa) K 3apa0OTaHHBIM B TEUYCHHE
ceMecTpa CTyACHTOM OajuiaM MpuOaBiAIOTCS Oauibl, TMOJMydeHHble Ha (3audere, auddepeHImpOBaHHOM
3ayeTe, 3K3aMEHe) U CyMMa 0aJlsIOB IEPEBOAUTCS B OLICHKY.

Kpurtepun n mkanbl oieHMBAaHUSA 0TBETAa HA 3a4eTe

[lo nucuumumbae «TexHonornueckue HMHHOBaUMUM B cdepe OKCIUTyaTalldd  TPaHCIOPTHO-
TEXHOJIOTUYECKUX MAIIUH M KOMIUJIEKCOB» K 3aueTy JAOIyCKAIOTCS CTYACHTBI, BBIIOJHUBIIME U CHABIINE
MpaKTHYeCKHe padoThl MO AUCLMILIMHE, MMEIOIIME EeXEMECSUHYH aTTecTaluio M 0e3 MpHUBs3KE K
HaOpaHHbIM Oayutam. CryneHTaM, HaOpaBmMM Oosee 65 06ayuioB, 3a4eT BBICTABISETCA IO pe3yJbTaTaM
TEKyIlled yCIeBaeéMOCTH, CTyJIEHThl, He HaOpaBmme 65 O0amwioB, CAAIOT 3ayeT MO BOMpOCaM,
npenycmotpeHHbiM  PITJI. MakcumanbHas cymma OalljloB MO MPOMEKYTOUHOM aTTecTanuu  (3a4eTy)
ycTaHaBiuBaeTcs B 15 OamnoB

| Bonpoc Guitera KonuuecTBo 6amion |




Teoperuyeckuil Bopoc o5
3amaHus HA MPOBEPKY yMEHUIT o 5

3agaHus Ha IPOBEPKY HABBIKOB o 5

Teopernueckuii BOnpoc

5 0aJioB BBICTABIAETCS CTYACHTY, MOJHOCTHIO OCBOMBIIEMY MaTepHall TUCIUIUIMHBI WIA Kypca B
COOTBETCTBMM C Y4YyeOHOH MporpaMMoM, BKJIOYas BOIPOCHl paccMaTpuBaEeMble B PEKOMEHIOBaHHOMU
IPOrpaMMOil JIOMOJHUTENBHON CIPaBOYHO-HOPMATHUBHOW M HAYYHO-TEXHHYECKOM JMTEpaTypbl, CBOOOIHO
BJIA/ICIOIIEMY OCHOBHBIMHM TMOHSATHSIMH JUCHUIUIMHBL. TpeOyeTcsi NOJIHOE€ TNOHMMaHuE U YETKOCTh
U3JI0KEHUSI OTBETOB M0 3K3aMEHAIMOHHOMY 3afaHuio (OWJeTy) M JOMOJHUTENbHBIM BOMPOCAM, 3aJaHHBIX
9K3aMEHAaToOpoM. JlomonHWTENbHBIE BOMPOCHl, Kak MPaBWIO, JODKHBI OTHOCUTBCS K MaTepuaily
JUCIHUIUIMHBL WK Kypca, HE OTPAXEHHOMY B OCHOBHOM 3K3aMEHAIlMOHHOM 3a/1aHuu (OMiieTe) W BBISBISIOT
HOJIHOTY 3HAHU CTy/IeHTa 10 AUCLHUILINHE.

4 Oamna 3aciIyXHBaeT CTYICHT, OTBETHBIIMM TOJHOCTbIO W 0e3 OImMOOK Ha BOMPOCH
9K3aMEHAIIMOHHOTO 3aJlaHUsl M IOKA3aBIIMN 3HAHUS OCHOBHBIX IMOHATHM JUCIUIUIMHBI B COOTBETCTBHM C
00s13aTeNBHOM MPOTPaMMOK Kypca M peKOMEH/I0BAaHHOW OCHOBHOM JINTEPATYPOM.

3 Oamia JaH HEJOCTaTOYHO TOJHBIM M HEJOCTaTOYHO pa3BepHYThId oTBeT. Jlorumka wu
MOCTIEIOBATENIbHOCTh M3JIOKEHUS HMMEIOT HapylieHus. JlomyrieHsl OmMOKA B PACKPHITHH TOHSATHUH,
ynorpednerann TepMUHOB. CTYAGHT HE CIOCOOCH CaMOCTOSITENIbHO —BBIJCIUTh CYIICCTBEHHBIC U
HECYIIECTBEHHbIE MPU3HAKM M MPUYUHHO-CIEACTBEHHbIE CBS3U. CTyAEHT MOXET KOHKPETU3UPOBATh
000O0IIeHHBIE 3HAaHUS, JIOKa3aB Ha MpPUMEpax MX OCHOBHBIC TOJIOKEHHUS TOJIBKO C MOMOIIBIO
npenoaasarens. PeueBoe oopmiienue TpedyeT nonpaBokK, KOPPEKIUH.

2 Oayna JaH HEMOJHBIA OTBET, MPEACTABISIONIUN cOO0H pa3po3HEHHBIC 3HAHHS MO TEME BOIPOCa C
CYLIECTBEHHBIMU  oOIIMOKaMu B  ompeaencHusx. IlpucyTctByior ¢QparMeHTapHOCTh, HEIOTUYHOCTh
u3noxeHusi. CTyJEHT HE OCO3HAeT CBs3b JAHHOTO IOHSTHUS, TEOPUH, SBICHHUS C JPYTHMHU OOBEKTaMHU
JUCUUIIMHBL. OTCYTCTBYIOT BBIBOJIbI, KOHKPETH3aLUs U J10KAa3aTEIbHOCTh M3J10KeHUs. Peub HerpamortHas.
JlonoHUTENbHBIE U YTOUHSIONIME BOIPOCH! MIPENOJaBaTelis HEe MPUBOJIAT K KOPPEKLMH OTBETA CTYAECHTA HE
TOJIBKO Ha IOCTaBJIEHHBII BONPOC, HO U HA APYTUe BONPOCHI TUCHUILIAHBI.

1 Gann gaH HEMOJIHBIM OTBET, MPEACTABISIONIUN COOOW pa3po3HEHHBIE 3HAHUS MO TEME BOMpOCca C
CYLIECTBEHHBIMU  omMOKaMu B  ompeaeneHusx. IlpucyTctByror ¢QparMeHTapHOCTb, HEJIOTUYHOCTh
n3noxeHus. CTyIZEHT HE OCO3HAeT CBA3b JAHHOTO IOHSTHS, TEOPUH, SBICHHUS C JAPYTUMH OOBEKTaMHU
JUCUUIIIMHBL. OTCYTCTBYIOT BBIBOJbI, KOHKPETH3aLUs U J10KAa3aTEIbHOCTh M3J10KeHUs. Peub HerpamortHas.
JlonoHUTENbHBIE U YTOUHSIOLIME BOIPOCH! MIPENOJaBaTelis HE MPUBOJIAT K KOPPEKIMM OTBETA CTYyAECHTA HE
TOJIBKO HA IOCTaBJIEHHBII BONPOC, HO U HA APYTUe BONPOCHI TUCHUILIAHBI.

0 6anIoB - MpH MOTHOM OTCYTCTBHU OTBETA, HMEIOIIETO OTHOIIEHHE K BOIIPOCY.

3aaHus Ha IPOBEPKY YMEHUI Y HaBBIKOB

5 GamtoB 3agaHusl BBHITIOJHEHBI B 0003HAYEHHBIN NpPENOJaBaTeiieM CPOK, MUCHhbMEHHBIM OT4eT O3
3aMeuaHuii. PaboTa BIIOIHEHA B IIOJHOM 00beMeE ¢ COOII0OIEHHEM HEOOX0IUMOM MOCIIeI0BATEIbHOCTH.

4 OGamma 3amaHus BBHITIOJIHEHBI B OO0O3HAYECHHBIM NPENoOjaBaTeiieM CpPOK, MUChMEHHBIH OTYET C
HGGOJIBI_HI/IMI/I HEOOUCTaMU.

2 OamwioB 3amaHus BBHINIOJHEHBI C 3aJepP)KKOW, THUCHMEHHBIM OTYET ¢ Hexouetamu. Pabora
BBIITOJIHCHA HE ITOJIHOCTBIO, HO 06’LCM BBIHOHHGHHOﬁ YaCTU TaKOB, 4YTO IIO3BOJIACT HOJIy‘-II/ITb HpaBI/IJII:HBIe
pe3yIabTaThl U BHIBOJIBI.

1 GaJIJIOB Bal[aHI/IH BBIIIOJIHCHBI 4YaCTHU4YHO, C 6OJII:H_II/IM KOJIMYECCTBOM BBIYUCIIUTCIBbHBIX OIJ_II/I60K,
00beM BBITTOJTHEHHOM YacTH paOOThI HE TTO3BOJISIET CIEIATh MTPABUIBLHBIX BEIBOIOB.

0 GaJIJIOB 3a,uaH1/1;1 BBITTOJIHCHHBI, HHCBMGHHBIﬁ OTUYCT HEC HpeI[CTaBJIeH NN pa60Ta BBITIOJIHCHA HEC
TTOJTHOCTBIO, U 00BEM BBITIOJTHEHHOM YacT pabOThI HE TMO3BOJISET CAEATh MPABHIBHBIX BBIBOJIOB.

7.3. IlpumepHble OLEHOYHbIE MATEPHAJBI IS TeKyUero KOHTPOJISI YyCIeBaeMOCTH U MPOMEKY-
TOYHOH ATTEeCTAIMH MO HUTOraM OCBOEHHSI IMCUMILIUHBI «TexHonormueckue WHHOBaNUM B cdepe
IKCILTYATAMH TPAHCTIOPTHO-TEXHOJIOTMYeCKHX MAIIIUH M KOMILJIEKCOB)

IIpuMepHBIil IepeyeHb BOIIPOCOB K 3a4eTy



I. Onumure XU3HEHHBIM LUK TEXHOJOTMYECKOW WMHHOBAalMM Ha IIPUMEPE BHEIPEHHUS
CUCTEMBbI IPEJUKTUBHON aHAJTUTHUKHU B CEPBUCHOM KOMITAHUU.

2. [lepeuncaure W OXapakTepU3yWTe OCHOBHbBIE JIpaliBepbl  (JIBMXKYILHUE  CHJIBI)
TEXHOJIOTUYECKUX MHHOBAIMi B akciutyarauun TTMK (skoHOMMUECKHE, S5KOJIOTHYECKUE, COLIUATIbHBIE).

3. Uro Takoe «lludposoii nBoitnuk» (Digital Twin) arperata win mammubel? KakoBbl ero
(yHKIMOHATIBHBIE BOZMOXKHOCTH JUIsl ONTUMM3ALMH dKCILTyaTaluu?

4. Packpoiite cytp koHuenuuu «MHnyctpus 4.0» M ee KIIOYEBBIX TEXHOJOTUHI
(xubepdusnueckue cuctemsl, [0T, Gomnplrie JaHHBIE) MPUMEHUTENBHO K YIIPABICHUIO TAPKOM MAILUH.

3. Haiite knaccuukanuio albTepHATUBHBIX HCTOYHUKOB sHeprun ans TTMK. Cpasuure
MIPEUMYLIECTBA U HEJAOCTATKH 3JIEKTPOIPUBOJA U BOJOPOIHBIX TOIUIMBHBIX AJIEMEHTOB.

6. Yro Takoe MpeAMKTHBHOE (MPOTHO3HOE) TexHuuyeckoe obciyxkuBanue (PdM)? Kak oo
oTaM4aeTcs oT miaHoBo-npenynpeautensHoro (I1I11P) u o6cnyxuBanust o cCOCTOSHNUIO?

7. Onummre Ha3HaYeHHWE U OCHOBHBIE (DYHKIIMM CHUCTEM IOMOILIM ONepaTopy (Hampumep, Ha
OCHOBE KOMIIBIOTEPHOTO 3peHHusi) B coBpeMeHHbIX TTMK.

8. B uem 3aKiO4arOTCs OCHOBHBIE 3KOJOTMYECKHE BBI3OBBI I OKCIUIyaTalMd IapKa
JU3€IbHOM TEXHMKM M KaKOBBl TEXHOJIOTMUECKHE WHHOBALIMM JJIs MX pelleHus (craHaapTel Stage V,
CHCTEMbl HeUTpaau3anuu)?

9. TexHonoruu 10noJHEHHON peanbHOCTH (AR) B TeXHHMUECKOM OOCIIYyKMBAaHUM U PEMOHTE:
IPUHIUI PadOThI, 000PYI0BaHHE, SKOHOMUYECKUH YPPEKT.

10. becnmnotneie (aBToHOMHBIE) TTMK: o0Onacté 3QQeKTHBHOTO TPUMEHEHUS, YPOBHHU
aBTOHOMHOCTH, KJIFOUEBBIE TEXHOJIOTHYECKHE COCTABIAIOIME (JTuaapsl, paaapsl, GPS).

11. AnautuBHble TexHosoruu (3D-meuyaTh) B OOECHEYEHHMH HKCIUIyaTalMu: IpPUMEpPHI
U3rOTOBJIEHUs KaKuX 3am4acteil Haubonee 3ppekTrBHbI? OrpaHMUEHHS TEXHOJIOTHH.

12. Ponp Gonpmmx nanueix (Big Data) 1 MCKyCCTBEHHOTO MHTEJUIEKTa B aHAJINM3€ OTKA30B U
ONTUMM3ALIUU TPAPUKOB 3arpy3KU MAIlIUH.

13. Cucrempl pekynepaluu 3HEPIUU B TMIPaBIMYECKUX U AeKTpuueckux cuctemax TTMK.
[TpuHuuIBl pabOTH! M MOTEHIMAT 3KOHOMUHU.

14. WNHHOBanMOHHBIE MaTepualibl (KOMIIO3UTHI, KEpaMHKa, YHIPOUHSIOIIME IOKPBITUS) IJIs
HOBBIIIEHUS] U3HOCOCTOMKOCTH pabo4ux opraHoB. [Ipumeps! npuMeHeHuUs.

15. TexHonorust OJOKYEWH s OTCIEKUBAHMS KU3HEHHOTO IMKJA Y3JI0B M arperaroB: Kak
HIOBBILIAET IIPO3PAYHOCTh U CHUKAET PUCKU?

16. BupryanpHble M anmapaTHble TPEHAXXEPBI-CUMYJISATOPHI JUIsl HOJATOTOBKM ONEPATOPOB:
olieHKa 3(PPEeKTUBHOCTH 10 CPAaBHEHUIO C TPAJAUIIMOHHBIM O0YUYEHHEM.

17. MonynbHOCTh M YHU(HKAIMSA B KOHCTPYKIHSIX coBpeMeHHbIX TTMK kak WHHOBamms,
CHIDKAIOILAS 3aTPAThl HAa SKCIUIYaTalui0 U PEMOHT.

18. MeTtonbl OLIEHKM SKOHOMHYECKOH J(PQPEKTUBHOCTH BHEAPEHUS TEXHOJOTHYECKOU

WHHOBAIMKM (pacueT CHWKECHHs OSKCIUTyaTallMOHHBIX 3aTpaTr, IMOBBIMICHUSA KO3((UIHMEHTAa TEXHUYECKOU
TOTOBHOCTH).

19. Kak MeHnsercss ponb u TpeOOBaHMS K WH)XEHEPHO-TEXHUYECKOMY MEepCOHANy (MeXaHUKaM,
JTMArHOCTaM) B YCIIOBHSIX IudpoBu3anuu dkcruryaraiuu TTMK?
20. Kputepun BbIOOpa NPUOPUTETHON WHHOBAIMM MJIi BHEAPEHHUS HA MPEANPHUSATHH C

OOJIBIINM MAPKOM Pa3HOPOIHOW TEXHHKH.
Kpurepun onenku

13-15 OamioB — BBICTAaBISETCS B TOM CIly4ae, €CJIM CTYAEHT I10Ka3bIBa€T BEPHOE IOHUMAaHHE
CYIIHOCTH paccMaTpUBAeMbIX SIBJICHUH U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHid, JaeT TOYHOE
OIpEe/IC/ICHUE U MCTOJIKOBAHME OCHOBHBIX IOHATUM, 3aKOHOB, TEOPH, a TAaKXKE MPABUIBHOE OINpPEAEICHHUE
BEJIMYMH, UX €IUHUI] U CIOCOO0B HM3MEpPEHHs; MaTepuall U3JI0KEH B JIOTMYECKOW IMOCIeI0BaTeNbHOCTH;
OTBET CAMOCTOSITEIIbHBIMN.

10-12 GamioB - OTBET TOJHBIM W TPaBUJIBHBI HAa CHOBAaHUM H3YYCHHBIX TCOPUN; MaTepual
U3JI0)KEH B  OIpPENEICHHONM JIOTMYECKOW IOCIIEOBATEIbHOCTH, IIPM 3TOM  JOIYILEHbl JIBE-TPU
HECYIIECTBEHHbIE OLTUOKH, UCIIPABJICHHBIE 110 TPEOOBAHUIO MIPETNOJaBaTes.

8-9 OayuioB - BBICTABISETCS B TOM CIIydae, €CIM CTYIEHT NPAaBWIBHO MOHUMAET XUMHUYECKYIO
CYIIHOCTh PacCMaTPUBAEMBIX SBJICHUN U 3aKOHOMEPHOCTEW, HO B OTBETE€ MMEIOTCS OTAENbHbIE MpPOOEesbl B
YCBOGHHHM HM3Y4aeMOro MaTepuaia; WM JIOMYyIIeHA CYIIEeCTBEHHas OMIMOKa; WM OTBET HEIMOJHBIH,



HECBSI3HBIN.

6-7 0ayuIOB - CTaBUTCA, MPU OTBETE OOHAPYKEHO HENMOHHMAaHUE yYalIUMCS COJIEp’KaHUsl yueOHOro
MaTepuaga; WM JOMYILIEHbl CYIIECTBEHHBbIE OLIMOKH, KOTOpBIE CTYJIEHT HE MOXKET MCIPAaBUTh IPHU
HABOJSIIIIMX BOIPOCAX MPETIOAaBaTEIIs

[IpumepHBIii nepedeHb TeM pedepaToB

[lepcnektuBpl nepeBoga TTMK Ha anpTepHAaTHBHBIE BHABI TOIIMBA: 3JEKTPUYECTBO, BOJOPOI,
CIII/KIIT .

OnexTpudukais CTPOUTEIHHOW U CKIAJCKONW TEXHUKH: COBPEMEHHOE COCTOSIHHE, MPEUMYIIECTBA
Y BBI3OBBI.

['ubpunuepie cunoBble ycTaHoBkH B Tspkenbix TIMK: anmamu3 sddextuBHOCTH Ha mpuMepe
aBTOTPEUIEPOB WIIU TTOTPY3UYHUKOB.

TexHonoruM pekynepanuy SHepTun B rujipaBaudeckux cuctemax TTMK.

VMHHOBAIIMOHHBIC CHCTEMBbI HeWTpanm3anuu BeIXJIONHBIX Ta3oB (SCR, caxkeBbie GUIBTPBI) IS
nu3enbHbIX aBurareneil Tier 4/Stage V.

[IpuMeHeHnEe KOMITO3UTHBIX MAaTE€pPUANIOB W BBICOKOMPOYHBIX CTaJCHl [JIsi CHIDKEHHUS MAacChl U
yBEJIMUYEHUS pecypca KiaodeBsix y3moB TTMK.

AnnutuBHble TexHosioruu (3D-meyaTh MeTaqioM) B TPOU3BOJACTBE 3amyacTel M PEMOHTE:
BO3MOXKHOCTH IS CHUKEHHUS [TPOCTOEB.

NHHOBalIMOHHBIE TIOKPHITUS W HAIUIAaBKU I TOBBIMICHUS M3HOCOCTOMKOCTH pPabOYMX OpraHoB
(KOBIIIEH, OTBAJIOB, PEKYIIUX KPOMOK).

«YMHBIC» MaTepuaabl C MaMATbIO (OPMBI HIM CaMOBOCCTAHABIIMBAIOIIAECS IOJMMEPHI B
koHCTpykiusax TTMK: nepciekTuBbl IpUMEHEHUSI.

Kpurepun onenku pedepara (He 60see 5 6amioB)

5 GamnoB. B mporecce BBICTYIUICHHSI CTYIEHT JEMOHCTPUPYET YMEHHE INPaBHIIBHO HCIOJIB30BATh
B YCTHOM peyH CIeHUajJbHbIE TEPMUHBI W IOHATHA, IIOKAa3aTelid; CHUHTE3UPOBATh, AHAJIM3HPOBATH,
00001IaTh TPEICTAaBICHHBI MaTepuall, yCTaHABINBATh NMPUYHMHHO-CIECICTBEHHBIC CBS3H, (OpPMYyIHpOBaTH
IpaBUIbHBIE BBIBO/IBI, apTYMEHTHPOBATh COOCTBEHHYIO TOUKY 3PEHHUSL.

4 Oamwia. B BbICTYIJIEHMM OTCYTCTBYET OOOOLIEHHE MPEACTABIEHHOIO MaTepHualla, yCTaHOBJIEHbI
HE BCE MPUYMHHO-CIIE/ICTBEHHBIE CBS3H.

3 Oamna. B BBICTYIUIEHMH OTCYTCTBYET OO0OOIIEHME IPENCTaBICHHOIO MaTepuasa, YCTaHOBJIECHBI
HE BCE NMPUYHMHHO-CIIEICTBEHHbIE CBSA3M; OOyJarOIIMiiCsS HE BCET/a MPaBHJIBHO HCIIONB3YeT B YCTHOH peun
CTeMAbHBIE TEPMUHBI M TOHATHS, TOKA3aTEIIH.

2 Oamrta B mpomecce BBICTYIUIGHHS CTYACHT HE JEMOHCTPUPYET YMEHHE IPaBHIBHO
UCTIOJIb30BaTh CMENUANbHBIE TEPMUHBI U MOHATHUS, TIOKA3aTeId U3y4aeMOW TUCIMIUIMHBI, HO HE COACPKUT
3JIEMEHTOB CAMOCTOSTEIHHON MPOPabOTKH HCIOIB3YEMOTO MaTeprania.

ITpumepHsIif nepedens Bonpocos 11 YO st KT 1

1. Onumwure XU3HEHHBIA UK TEXHOJIOTMYECKOW WHHOBAIIMM HA TpPUMEpPE BHEAPEHHUS CHCTEMBI
IIPEIUKTUBHON aHAJIMTUKU B CEPBUCHON KOMITAHHH.

2. [lepeuncnure ©  oOXapakTepu3yWTe OCHOBHbIE JApaiiBephl  (IBUXKYIIHE  CHIIBI)
TEXHOJIOTUYECKUX NHHOBaMi B 3kciutyarauun TTMK (skoHOMMUECKHE, SKOJIOTHYECKUE, COLIUATIBHBIE).

3. Yro takoe «l{udposoit neoiinuk» (Digital Twin) arperata mnm mammub? KakoBbl ero
(YHKIIMOHATILHBIE BO3MOXKHOCTH JUISI OITUMH3AIMH SKCIUTyaTaiuu?

4. Packpoiite cyth koHunenuuu «HMupyctpus 4.0» W ee KIIIOYEBBIX TEXHOJOTHM
(xubepdusnueckue cuctemsl, [oT, Gonbine naHHBIE) MPUMEHUTEIBHO K YIIPABICHHUIO MAPKOM MAaIIUH.

5. Jaiite KiIaccupuUKaMiO aabTePHATUBHBIX HCTOYHUKOB 3Hepruu st TTMK. CpaBuure
MIPEUMYLIECTBA U HEAOCTATKH JIEKTPOIPUBOJA U BOJOPOIHBIX TOIUIMBHBIX AJIEMEHTOB.

6. Uto Takoe NpeaMKTHBHOE (MPOTHO3HOE) TexHuueckoe ooOcayxuBanue (PdM)? Kak ono
OTJIMYaeTcs OT IIaHoBo-npenynpenutenasaoro (I1I1P) u oGcmyxuBanus Mo cOCTOSIHUIO?

7. Onumure Ha3HauYE€HUE U OCHOBHbIE (DYHKLMU CHUCTEM IOMOIIM ONepaTopy (Hampumep, Ha
OCHOBE KOMIIBIOTEPHOT0 3peHMsl) B coBpeMeHHbIX TTMK.



8. B uyeM 3akiro4arOTCS OCHOBHBIE DKOJOTMYECKHE BBI3OBBI JUISI DKCIULyaTallMu I1apKa
JU3EIIbHOM TEXHUKH M KAKOBBI TEXHOJOTWYECKHE WHHOBAIMM JUIsl MX pelieHus (ctaHmaptel Stage V,
CUCTEMBI HeWTpanu3amun)?

9. TexHonoruu 10onoJHEHHON peanbHOCTH (AR) B TeXHHMUECKOM OOCIYyKMBAaHUM U PEMOHTE:
NpUHIUN paboThl, 000pyI0BaHUE, SKOHOMUUECKUH 3P PeKT.
10. becriunorueie (aBroHoMHble) TTMK: o6Gmactu 3¢ ¢deKTHBHOrO NpUMEHEHHs, YPOBHU

aBTOHOMHOCTH, KJIFOUEBBIE TEXHOJIOTHUECKUE COCTABISIOIME (JTuaapsl, paaapsl, GPS).
Kputepuu onenku

9-10 GammoB — BBICTABISIETCS B TOM CJIy4yae, €CIM CTYJIEHT IOKa3bIBaeT BEpPHOE IMOHUMAaHHE
CYIIHOCTH pAacCMaTpUBAaE€MbIX SBJICHUA M 3aKOHOMEPHOCTEW, 3aKOHOB MW TEOpPUH, J1aeT TOYHOE
ONPEACIIEHUE U UCTOJIKOBAHUE OCHOBHBIX IOHSTHH, 3aKOHOB, TEOPUM, a TAKXKE MPABUIBHOE ONPEIECICHUE
BEJIMYWH, UX E€AWHHUI] U CIOCOOOB M3MEPEHHUS, MaTepUal H3JIOKEH B JIOTMUECKOM MOCJIEeI0BATEIHLHOCTH,
OTBET CaMOCTOSITEIIbHBIN.

8-9 GaynoB - OTBET MOJIHBIN W MPaBUJIBHBIN HA CHOBAHUU M3YYECHHBIX TCOPUH; MaTepUall U3JIOKEH
B OIPEIECICHHOW JIOTMYECKOM IMOCIEeI0BAaTEIbHOCTH, MPU 3TOM JOMYIUEHbl JBE-TPU HECYIIECTBEHHBIE
OIIMOKH, UCTIPABIIEHHBIE TIO TPEOOBAHUIO TTPETIOIABATEIIS.

7-6 6amnoB - BBICTAaBISAETCS B TOM CIy4yae, €CIM CTYJIEHT MPaBWJIbHO MOHMMAET XUMHUYECKYIO
CYIIHOCTh PACCMaTPUBAEMBIX SIBIICHUW U 3aKOHOMEPHOCTEH, HO B OTBETE€ UMEIOTCSA OTIEIbHBIC TPOOEIHI B
YCBOGHHH H3y4yaeMOro MaTepuaia; WIM JOMylIeHa CYIIECTBEHHAs OIIMOKAa; WM OTBET HEMOIHbIH,
HECBS3HBIN.

5-4 G6amnoB - CTaBUTCA, MPU OTBETE OOHAPYKEHO HEMOHHMAHHWE yYalTUMCS COJIEp>KaHUsl y4eOHOTO
Marepuana; WIM JOMYIIEHbl CYIIECTBEHHbIE OIIMOKH, KOTOPBIE CTYACHT HE MOXET HCIPaBUTh MPHU
HABOJSIIMX BOIIPOCAX IPENo1aBaTess

[IpumepHnsIii nepeuens Borpocos 11 YO mist KT 2
1. ApnutuBHble TexHosoruu (3D-nedats) B 00ecnedeHUH IKCIUTyaTalluM: MPUMEpPbl U3TOTOBJICHUS
KakuXx 3amn4acteil Hau6onee 3pPpexTuBHBI? OrpaHUYEHHS TEXHOJIOTHH.

2. Ponp Gonmpimmx nanubix (Big Data) u MCKyCCTBEHHOTO MHTEIUICKTa B aHAJIM3E OTKA30B U
ONTUMM3ALIUU TPAPUKOB 3arpy3KH MAIIUH.

3. Cucrembl peKynepaluu 3HEPTUU B TMIPaBIMYECKUX U AneKTpuueckux cuctemax TTMK.
[TpuHIuIB paGOTHI M MOTEHIMAT S3KOHOMUHU.

4. WHHOBalMOHHBIE MaTepHalibl (KOMIIO3UTHI, KEpaMHKa, YHIPOYHSIOIIME IOKPBITUS) IJIs
HOBBIIIEHHUS] U3HOCOCTOMKOCTH pabo4ux opraHoB. [Ipumeps! npuMeHeHuUs.

S. TexHonorust OMOKYEWH s OTCIEKHMBAHMS XU3HEHHOTO IMKJA Y3JI0B M arperaroB: Kak
MOBBILIACT ITPO3PAYHOCTh U CHUKAET PUCKU?

6. BuptyansHele M anmapaTHbIE TPEHAXKEPBI-CUMYJIATOPBI Ul IOATOTOBKHM OIEPATOPOB:
olieHKa 3(PPEeKTUBHOCTH 10 CPAaBHEHUIO C TPAJAUIIUOHHBIM O0yUYEHHEM.

7. MonynpHOCTh M YHU(HKAIMSA B KOHCTPYKIHSIX coBpeMeHHbIX TTMK kak WHHOBarms,
CHIDKAIOILAS 3aTPAThl HAa SKCIUIYaTalui0 U PEMOHT.

8. MeTonbl  OLIEHKM SKOHOMHYECKOH H(PQPEKTUBHOCTH BHEAPEHHUS TEXHOJOTHYECKOU

WHHOBAIMKM (pacueT CHWKCHHS OSKCIUTyaTallMOHHBIX 3aTpaTr, IMOBBIMICHUS KO3((UIMECHTAa TEXHUYECCKOU
TOTOBHOCTH).

9. Kak meHsiercst posib U TpeOOBaHUS K MHKEHEPHO-TEXHUYECKOMY NEpCOHATy (MEXaHHKaM,
JIMarHOCTaM) B YCJIOBUSX Iu(poBu3anuu >kcruryataruu TTMK?
0. Kpurepun BbIOOpa NPUOPUTETHON WHHOBALMM JJs BHEAPEHHUS Ha MPEIIPUATHH C

OOJIBIINM MAPKOM Pa3HOPOIHOW TEXHHKH.
Kpurepun onenku

9-10 GamioB — BBICTABISETCS B TOM Cllydyae, €CIH CTYJIEHT IIOKa3bIBaeT BEPHOE MOHUMAaHHE
CYIIHOCTH pacCMaTpUBAEMBIX SIBICHHH M 3aKOHOMEPHOCTEH, 3aKOHOB M TEOpHUIl, JaeT TOYHOE
OTIpeIeICHNE U HMCTOJKOBAHWE OCHOBHBIX IMOHATHH, 3aKOHOB, TEOPH, a TaKKe MPABUIIBHOE OIpEeIICHUE
BEJIMYMH, MX CIMHHIl U CIOCOOOB HM3MEPEHUs; MaTephall H3JI0KEH B JIOTHYECKOH ITOCIIEeN0BATEILHOCTH;
OTBET CaMOCTOSATEIIbHBIN.



8-9 GaymioB - OTBET MOJHBIA U MPABUWIIbHBIM HA CHOBAaHUM M3YUYEHHBIX TEOpUH; MaTepHall U3JI0XKEH
B OIPENEICHHON JIOTUYECKOW IOCIIEe0BAaTEIbHOCTH, MPU 3TOM JIOMYLIEHBI JBE-TPU HECYIIECTBEHHBIE
OLIMOKHM, UCTIpaBJIEHHBIE 110 TPEOOBAHMIO MIPETIOIaBATENs.

7-6 0amioB - BBICTABISETCS B TOM CJIyyae, €ClIM CTYJEHT IPaBWIbHO MOHMMAET XHUMHUYECKYIO
CYUIHOCTh pacCMaTpUBAEMbIX SIBICHUI M 3aKOHOMEPHOCTEH, HO B OTBETE MMEIOTCS OT/ENbHbIE MPOOEIbl B
YCBOGHUM M3y4aeMOro MaTepuaia; WIA JOMylleHa CYLIECTBEHHAsl OIIMOKAa; WM OTBET HEMOJIHbIH,
HECBSI3HBIN.

5-4 GamnoB - CTaBUTCA, MPU OTBETE OOHAPYKEHO HENMOHHMAHHUE y4YalIUMCS COJIEp’KaHUs y4eOHOro
MaTepuasa, WIM JOMYLIEHbl CYIIECTBEHHbIE OLIMOKH, KOTOpBIE CTYJIEHT HE MOXXET MCIPAaBUTh IpHU
HaBOJSILIMX BOIIPOCAaX MpernojaBaTess

[TpumepHsIif nepedens TecToBbIX 3aaanuit g KT 3

1. CriocoGHOCTE TOBapOB Oosiee MOJHO OTBEYATh 3alpocaM IOKYIaTesleld B CPaBHEHUU C JIPYTUMHU
aHaJIOTUYHBIMU TOBapaMHU, MPEJICTABICHHBIMU Ha PBIHKE»?

1. kagecTBO;

2. KOHKYpPEHTOCIIOCOOHOCTb;

3. OJIE3HOCTb.

[IpaBunbHbIN OTBET: 2

2. YnpaBieHue — 3To:

l.mporiece MmIaHUPOBAHUS, OPTaHU3AINH, MOTHBALIMU U KOHTPOJISl, HEOOXOAUMBIE ISl TOTO, YTOOBI
chopMyIMpPOBATH U JOCTHYB IIeNeil;

2. 0ocoOBIii BHI [IEATETHHOCTH, NPEBPAIAIOIINK HEOPraHW30BaHHYIO TOJMy B 3()(EKTUBHO U
1ieJIeHaNpaBJIeHHO PabOoTalOIIy 0 POU3BOCTBEHHYIO IpYIIITY;

3. »ddexTHBHOE W TPOU3BOAUTENBHOE JOCTIDKCHHE IIeTIeH TMPEeANpHATHS  [OCPEICTBOM
IUIAHUPOBAHMS, OPTaHU3ALMU U JIUAEPCTBA PYKOBOJUTEISL.

[IpaBuibHbIN OTBET: 1

3. MeHeKMEHT — 3TO:

1. mpouecc IUTAHUPOBAHMS, OpraHU3allMM, MOTHBALMU M KOHTPOJIA, HEOOXOIMMBIE Ui TOTO,
9T00BI C(HOPMYIUPOBATh U 1OCTUYD LIEJIEH;

2. 0ocoOBIii BHI [EATETHHOCTH, NPEBPAIAIOIINK HEOPraHW30BaHHYIO Toimy B 3((EKTUBHO U
1ieJIeHaNpaBJIeHHO PabOoTaIOIIy 0 POU3BOACTBEHHYIO IPYIIITY;

3. »ddexTHBHOE W TPOU3BOAUTENBHOE JOCTIDKEHHE IIeJIe TMpEeAnpHATHS — MOCPEICTBOM
IUIAHUPOBAHMS, OPraHU3aLMH U JIUAEPCTBA PYKOBOJUTEISL.

ITpaBuiibHBII OTBET: 3

4. CBOICTBO aBTOMOOWISI COXpPaHSATh PAOOTOCTIOCOOHOCTH JI0 HACTYIUICHHS IPENENIBbHOTO €CTh
ero:

1. HaIEKHOCTD;

2. pecypc;

3. JOATOBEYHOCTb.

[IpaBunbHBIN OTBET: 3

5. Kakue reometrpuueckue mapaMeTpbl MOTYT ObITh BEIOpaHBI B KAUECTBE AMATHOCTUYECKUX?
1. cBOOOIHBIN X0/ OpraHa yIpaBJiICHHs K CyMMapHbIC TO(TH B MEXaHU3MAaX BPAICHUS;

2. 3a30pbl MEXKAY pabOYMMHU IEMEHTAMU U pa3Mephl pabovHX 3JIEMEHTOB;

3. BCe MepeUYnCIICHHBIE.

[IpaBunbHBIN OTBET: 3

Kpurepuu orneHku npu TeCTUPOBAHKUH (5 3a1aHHIA)
3a KaXX/Ibli IPaBUJIBHBINA OTBET CTYJIEHTY HauuciseTcs mo 1 6amry.

[Tpumepnslii nepeyens Tem pedepatos st KT 3
[TepciektuBsl nepeBoga TTMK Ha anprepHaTUBHBIE BHABI TOIUIMBA: DJIEKTPHYECTBO, BOAOPO,
CIHI/KIIT.



OneKkTpu(uKaus CTPOUTEIBHOW M CKIAJCKOM TEXHHKH: COBPEMEHHOE COCTOSHUE, MPEUMYIIECTBA
U BBI30OBBI.

I'ubpunabie cunoBble ycTaHOBKH B Tspkenbix TTMK: anmamm3 s¢ddexTuBHOCTH Ha TpHMeEpe
aBTOTPEUIEPOB WIIU MTOTPY3UYUKOB.

TexHoJOruM peKynepaunu HEPrun B ruapaBinyeckux cucremax TTMK.

VHHOBaIlMOHHBIE CHCTEMBbI HelTpanu3anuu BeIXJIONHBIX ra3oB (SCR, caxkeBblie GUIBTPBI) IS
nu3enbHBIX aBurarencii Tier 4/Stage V.

[IpuMeHeHHEe KOMIIO3UTHBIX MAaTE€pUalOB W BBICOKOIPOYHBIX CTale€ll Il CHUXKEHHUS MacChl U
YBEIMYEHUS pecypca KiroueBbix y3i10B TTMK.

AnautuBHble TexHonoruu (3D-mewath MeTamuioM) B IPOM3BOACTBE 3amyacTeid M PEMOHTE:
BO3MOYKHOCTH ISl CHUKEHUS TIPOCTOEB.

VHHOBaIIMOHHBIE TOKPBITUS M HAIUIAaBKU JJIsS TOBBIIIEHUS H3HOCOCTOMKOCTH pabodMx OpraHoB
(KOBIIEH, OTBAJIOB, PEXKYIINX KPOMOK).

«YMHBIE» MaTrepuaigbl € MaMATbI0O (OPMBI WM CAaMOBOCCTAHABIMBAIOIIMECS TOJUMEPHl B
koHCTpyKiusax TTMK: nepciekTuBbI IpUMEHEHUS.

Kputepuu onenku pedepara (He 601ee 5 6amioB)

5 6amoB. B mporiecce BBICTYIUIEHHS CTYJCHT JEMOHCTPHPYET YMEHHE MPaBHIBHO HCIOIb30BaTh
B YCTHOI\/JI peun CICUUAIIBHBIC TCPMHUHBI W IIOHATHUA, IIOKA3aTCIIW,; CHHTC3UPOBATb, AHAJIMU3UPOBATH,
000011aTh MpPEACTABICHHBI MaTepuall, YCTAHABJIMNBATh MPUIMHHO-CICICTBEHHBIC CBS3H, (HOPMYJIUPOBATH
IMPAaBUJIBHBIC BBIBOJbI; ApTYMCHTHUPOBATH CO6CTBCHHYIO TOYKY 3pCHHA.

4 OGamna. B BBICTYIUIEHMH OTCYTCTBYET OOOOIICHHE MPEICTABICHHOIO MaTepHaja, YCTAHOBJICHBI
HC BCC NPUYHUHHO-CJICICTBCHHLIC CBA3H.

3 Oamna. B BBICTYyIUICHHH OTCYTCTBYET OOOOIICHHE MPEIACTABICHHOTO MaTepHasa, YCTaHOBJICHBI
HC BCC NMPHUYMHHO-CJIICACTBCHHBIC CBA3U; O6y‘-IaIOH.[HI>iC51 HC BCCra IMpaBUJIBHO HCIIOJB3YCT B yCTHOfI pcuun
CTIeIUATIbHbIC TEPMUHBI M TOHATHS, TOKA3aTEIH.

2 Oamia B mpomecce BBICTYIJICHHS CTYJACHT HE JEMOHCTPHPYET YMEHHE IMPABUIIBHO
UCIIOJIb30BaTh CIICIMAIbHbIC TEPMUHBI U TIOHSTHS, MOKA3aTeId W3y4aeMOW MUCIUILIHHBI, HO HE COMEPKHUT
3JIEMEHTOB CAMOCTOSITEIIBHOM POPa0OTKU MCIIOIB3YEMOT0 MaTepraia.

8. IlepeyeHb OCHOBHOW M [ONMOJHUTEJIbHOH Y4YeOHOH JHTepaTypbl, HeOOXOAMMON /I OCBOEHHS
AUCHMILTUHBI

a) llepeyeHb OCHOBHOM M JIONOJHUTENBHOM Y4YeOHOM JMTEpaTypbl, HEOOXOJUMOW [JIsi OCBOEHUS
JTUCIUTUTAHBI

OCHOBHAaf
JI1.1 CmuproB 0. A. DxcrutyaTtarusi aBTOMOOWIICH, MAalllMH U TPAKTOPOB [DJIEKTPOHHBIN pecypc]:yuel.
nocobue ; BO - bakamaspuar, Cnienmanuret. - Cankrt-IlerepOypr: Jlanb, 2022. - 236 ¢. — Pexxum mocTyma:
https://e.lanbook.com/book/202997
JI1.2 Macno I'. T'., Kapabanuuukuii A. Il. Texnuueckas skcruryatamusi cpeactB Mexanmzarnuu AITK
[DnexTponnsblit pecypc]:yued. mocobue; BO - bakanaBpuar, Maructparypa, Cneumanurer. - CaHKT-
[TerepOypr: Jlans, 2022. - 192 c¢. — Pexxum noctyna: https://e.lanbook.com/book/212828
JI1.3 Macnos I'. T'., Kapabanuukuii A. Il. Texamueckas skcruryatanus cpeAactB mexanmzanuu AlTK
[DnexkTpoHHBI pecypc]:yueb. mocobue; BO - bakamaBpmar, Maructparypa, Cnenuanurer. - CaHKT-
[lerepOypr: Jlanp, 2022. - 192 c. — Pexum noctyna: https://e.lanbook.com/book/212828
J1.4 Diimuc A. JI., TunsxkoBa B. W. VIHHOBalMOHHBIE TPOLECCHl B YIPABICHUH OOBEKTaMU
CEIBCKOXO3SMCTBEHHOTO HA3HAUYCHUs [DJeKTpoHHBIA pecypc|:yueb. mocobue ; BO - bakamaBpwmar. -
Mocksa: OOO "Hayuno-uznatensckuii nentp MH®PA-M", 2022. - 192 c¢. — Pexum pgocryna:
http://znanium.com/catalog/document?1d=399351
JI1.5 CemenoB A. K., Macnosa E. JI. Otuka meHemxMenTa [DneKTpoHHBIH pecypc]|:yued. mocodue; BO -
bakamaspuar, CIIO. - MockBa: JlamkoB u K, 2022. - 272 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/277703



JI1.6 CmuproB 0. A. Dxcruryatamnusi aBTOMOOWJICH, MAalllMH W TPAKTOPOB [DJIEKTPOHHBIN pecypc]:yuel.

nocobue gns  CIIO. - Cankr-llerepOypr: Jlawp, 2023. - 236 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/284069
JAOMOJTHUTEIbHAS

JI2.1 3anrueB A. A., CxopoxonoB A. H. IlpakTukym mo sKcCIulyaTallMM MallMHHO-TPAaKTOPHOIO Mapka
[DnexTponnsbIil pecypc]:yued. mocodue; BO - bakamaBpuar, Maructparypa. - Cankt-IlerepOypr: Jlans,
2020. - 464 c. — Pexxum noctyma: https://e.lanbook.com/book/130485

JI2.2 Tpunnesnu B. W. Texuudeckas »skcrmyaranusi aBToMoOWiei. TexHomornueckwe pacdeThbl
[DnexTpoHHBIi pecypc]:yueb. mocodue ; BO - bakanaBpuat. - Kpacnosipck: Cubupckuil ¢enepanbHbIid
yauBepcuteT, 2011. - 194 ¢. — Pexxum noctyma: http://new.znanium.com/go.php?1d=442633

JI2.3 Muxaiinos A. C. DxkcmiiyaTanysi MAaIIMHHO-TPAKTOPHOTO mMapka [DJIEKTPOHHBIM pecypc]:yueoO.
nocobue g paboThl CTYACHTOB MO KYpCy «IKCIUTyaTalllsl MAaIIUHHO-TPAKTOPHOTO MapKay. HamlpaBieHHE
nojaroroBku 35.03.06 — arpounkeHepus. - Bonorna: BTMXA um. H.B. Bepemaruna, 2019. - 134 c. —
Pexxum moctyma: https://e.lanbook.com/book/130820

JI2.4 Anmunyes B. A., Anawpun A. JI., Muxnun B. M. Texuudeckas »dKcIulyaTalusi MallMHHO-
TPaKTOpPHOTO TMapka:yue0. mocobue uis BY30B MO crnenuanbHoctH "Mex. cem. xo3-Ba". - M.:
Arponpomuszaat, 1991. - 367 c.

JI2.5 TapkynoB JI. H. TpubGorexHuka (KOHCTpPYHpOBAaHHE, U3rOTOBJICHHE M  IKCIUIyaTalus
MallHH):y4eOHUK /Ui By30B. - M.: MCXA, 2002. - 632 c.

JI2.6 3anrue A. A., Ilmunsko A. B., Jleemuun A. I. DOkcmiyatanuss MalIMHHO-TPAKTOPHOIO
napka:yueOHuk st crygeHtoB CIIO mo cnemumansHocTrn 3106 "Mexanuzamust cen. xo3-Ba'. - M.:
KomocC, 2007. - 320 c.

JI12.7 Bwicoukmna JI. U., JanunoB M. B., Casgues JI. H., SIky6oB P. M. DxkcmiyaTtanus MaiImHHO-
TPAaKTOPHOTO TMapka:yuyed. mocobue (JabopaTop. MPaKTUKyM) JUIS CTYACHTOB BY30B IO HAalpaBJICHUIO
"Arpounxenepus". - Crasponoisb: AIPYC, 2017. - 6,16 Mb

06) Meroauueckue wmartepualbl, pa3padoTaHHbIE MpenofaBaTeNssMu Kadeapbl MO AUCHUILIUHE, B
cootBercTBHH ¢ poduiem OIL.

JI3.1 A. T. Jle6benes, FO. U. XKesopa, H. II. Joponuna, P. B. [1aBmok, A. B. 3axapumn, I1. A. Jlebenes, H.
A. Mapsbun, E. B. 3ybenko, P. P. Uckennepos, A. C. llymckuii, E. H. I'ne6oBa ; CraBpononsckuit [AY
TexHonormueckue HMHHOBAMM B cepe TEXHOJOTMH M  CPEACTB MEXaHHW3allMd B  CEJIbCKOM
XO34HCTBE:METOJI. MaTepuajbl MO BBIIOJHEHUIO MPAKT. padOT ISl CTYJEHTOB BY30B IO HAalpaBJICHUSIM
noarotoBku: 35.04.06  «ArpouHxeHepus. TEXHOJIOTMM M CpEICTBA MEXaHU3alMd B  CEIICKOM
xo3sicTBey. - CtaBponons: AIPYC, 2020. - 1,94 Mb

9. Ilepeyenb pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHUKAUMOHHO ceTu «HMHTepHeT», HE00X0-
AUMBIX /1JI51 OCBOCHUS JUCIHUNIMHBI

No HaumenoBanue pecypca cetu «HTepHET» DIIEKTPOHHBIN ajipec pecypca

1 OBC Jlanb https://e.lanbook.com/?ref=dtf.ru

10. MeTonnuyeckue ykazaHus JJsi 00y4arouXxcsl 0 0CBOEHUIO THCHUILTUHBI

MUHHUCTEPCTBO CENBCKOTo X034icTBa CTaBpONOILCKOTO Kpast

®EJIEPAJIBHOE 'OCYJIAPCTBEHHOE BIO/[J)KETHOE
OBPA3OBATEJIBHOE VUPEXX/IEHUE BBICILIET'O OBPA3OBAHIS
CTABPOITIOJIBCKUI TOCYJIAPCTBEHHBIN ATPAPHBIN VHUBEPCUTET
UHXXEHEPHO-TEXHOJIOTUYECKUI ®AKYJIBTET

KA®EJIPA «TEXHUYECKHWI CEPBUC, CTAHIAPTU3ALIMS Y METPOJIOT USI»

METOAMYECKHUE PEKOMEHJALINN
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ABTOp-coctaBuTeNb: baranoB Hukomnaii AHaTosibeBUY, K.T.H., TOLEHT

Paccmotpensr u mpuHATHEI Ha 3acemanuu  Kadenpel TCCM  WHXKEHEPHO — TEXHOJOTHYECKOTO
¢dakynprera, PI'6OY BO «CTraBpononbckuii arpapHblii YHUBEPCUTET.
Ot «31» aBrycra 2022r.  IIpotokois Nel

VTBep)KIeHbl Ha 3acellaHUuM Yy4eOHO-METOIMYECKOH KOMHMCCHUM HHXXEHEPHO — TEXHOJOTHYECKOTO
¢dakynbrera, DI'BOY BO «CraBpononbckuil arpapHblii yHUBEPCUTETY.

Ot «31» aBrycra 2022r.  [IpoTtokom Nel



JJABOPATOPHAS PABOTA Ne |
Tema: COCTABJIEHUE ITPOI'PAMMBI U METOAMKU UCIIBITAHUSA

[TponomxurensHOCTH pabOTHI 4 yaca.
Llenb paGoThl: YMETh COCTABIATH MPOrPaMMy M METOJUKY UCIIBITAHHS.

Conepxanue paboThI

CocraBuTh NpPOrpaMMy M METOJUKY MCIBITAaHMsI arperara aBTOMOOMJIsI WJIM Tpakropa (1o
yKa3aHHIO TpernoaaBaresns). HamucaTb OTYeT O BBIMOJHEHHOH paboTe M ClaTh €ro IMperojaBaTenio Jyis
poBepkH. B ciiydyae HEOOXOAMMOCTH AATh MOSCHEHHUS.

PexoMeHayeMble pazziensl IporpaMMbl U METOJUKH UCIIBITaHUS

1. [Iporpamma ucnbITaHUS

B nporpamMmy ucnbITaHU#, KaKk IPAaBUIIO, BKJIIFOYAKOTCS CIEIYIOLUE PA3IEIIbL:

- OcHoBaHuWe I NPOBENEHHS HUCHBITAHUN (paclopsyKEHHUE IJIAaBHOTO KOHCTPYKTOpA, IOSBIECHUE
peKIaMaruii, npocb0a 3KCTUTyaTHPYIOIUX OPTaHU3aIMHA U T.11.

XapakTepucTUKy OOBEKTa UCHBITAHUN C yKa3aHMEM I10JI"HOTO HAaUMEHOBAaHMs MAalllMHBI, UHIEKCA U
0003HaYeHHS, KOJMYECTBA HCIBITHIBAEMbIX 00pa3loB M uX mpoler (HapaboTKa) 0 Hayajla MC IBITAHUH,
ONMCaHWE KOHCTPYKTUBHBIX OCOOEHHOCTEW, BIMSIOIIMX HA U3MEpsAEMble IOKa3aTela, U APYrue CBEICHHH,
B TOM 4YHCJI€ O Mpe— AbLAyIIed Mojenu U 00 aHajore Ajs COMOCTABJICHHUS IOJYYEHHBIX pPE3yJbTaToOB
HCIIBITAaHUH.

0 Llenp ucnbpITaHUN € yKa3aHUEM KOHKPETHBIX 3a]ad, KOTOpPbIE JOJDKHBI ObITh PEIICHBI KaK B
IPOIIECCE MPOBEICHNUS SKCIIEPUMEH "TOB, TaK M 0 MX 3aBEPLICHNH ITPH aHAIN3E PE3yIbTAaTOB.

O OO111e MOMOKEeHUS C YKa3aHUEM:

O HepeyHs JOKYMEHTOB Ha IIPOBEJICHNUE HCIIBITAHU,

O MECTa U CPOKOB ITPOBEICHUS HCTIBITAaHUI;

0 MEpeYHs paHee IMPOBEIACHHBIX HUCIBITAHWH, B TOM YHCJE CTEHIOBBIX M TI0 arperaTHbIX,
MOSICHSIOLINX COCTOSTHHE JJ0pa—00TKH KOHCTPYKIIUY;

0 MEPEYHs PYKOBOISIINX TOKYMEHTOB, HCIIOJIb3YEMBIX ITPH MTPOBEACHNH HCIIBITAHHIH;,

0 000CHOBaHHUS MOCJIEIOBATEIBHOCTH U METOJIOB MPOBEJICHHS SKCIIEPUMEHTOB.

0 [TonroToBKY 0OBEKTOB UCTIBITAHUN - TIPUEMKY aBTOMOOMIIEH, 00KaTKy, PETYIMPOBKY CHCTEM

n MCXaHHU3MOB (CCJ'II/I 9TO HCO6XO,[[I/IMO) MOHTaX HW PpPacCIlOJIOKCHUC HCHBITATCIIBHOT'O O60py,Z[OBaHI/I}I,



HACTPOWKY U TAPUPOBKY aIaparypsl.

[lepen HavaaoM HCHBITAaHWA TPOM3BOIAT IMOATOTOBKY aBTOMO OMJII K OSKCIIEPHMEHTaM, KOTOpas
3aKiIro4yaeTcss B otoope, npuémke u oOkatke oOpasuma. Croco® orbopa 3aBUCHUT OT BHJAA HcmbITaHuil. [lis
KOHTPOJIBHBIX MCIBITAHWNA HEJb3s OTOMpATh JydIIde OOpaslbl, YCT paHSITh MPOHM3BOJCTBEHHBIC NE(EKTHI,
BBITOJIHATD JIONOJHUTEIBHBIE PETYIMPOBKA U JAPYTHME€ MEPOIPHUSATHS, OKA3BIBAIOIIKE BIUSHUE HA KAa4eCTBO
U3TOTOBJIEHUS U COOPKU aBTOMOOMJIS.

IIpy npuEMOYHBIX M PECYpPCHBIX MCIBITAHUAX MOJKHO IE€pel] HadaJoM 3KCIEPUMEHTOB YCTPaHATH
ciydaiiHble Je(eKThl W HENOJAJIKW, BBIMOJHATH OMOJHU "TEIbHBIE PETYIUPOBKU C LENbI0 NPUBEIACHUS
aBTOMOOWJII B COOTBET 'CTBUE C TpPEOOBAaHMSAMM TEXHMYECKHMX YCIOBUH U  KOHCTPYKTOPCKO-
TEXHOJOTMYECKOW JoKyMeHTauuu. [lpu mnpuéMke aBTOMOOWMIS 3aBOA- H3TOTOBHUTENb IPEACTABISAET
OpraHu3alK, IPOBOJAIIEH HCIIBITa "HUS, BCIO HEOOXOIUMYIO TEXHUUECKYIO TOKYMEHTALHUIO.

TexHu4yeckoe COCTOSIHUE aBTOMOOWIISI OMPEACISIIOT NpPU OCMOTpE, YCTaHaBIHMBAas HCIPABHOCTh
aBTOMOOWJIS B LIEJIOM MU €ro OT IEJIbHBIX arperaroB ¢ MOMOILBIO CPEJACTB TEXHUYECKOH IMarHOCTU KH.
OcMOoTp Tpou3BOIAT O3 CHATHUS U Pa300pKU MEXaHH3MOB.

OC™MOTpPOM OIpENENSIOT:

-KOMIUIEKTHOCTh aBTOMOOHJISL B LIEJIOM, €ro 0OOpyAOBaHHs, CHAPSDKEHUS, WHCTPYMEHTAa U JPYTUX
COCTaBJIAIOUINX, IPELY "CMOTPEHHBIX KOHCTPYKIIUEH;

0 HaJIM4YMe BUJAMMBIX MOBPEKIACHUNA WM HEKAYECTBEHHOT'O BBIMIOJIHEHUS JIETAJNCH, OKPACKH,
00uBKH, 000PYIOBAHUS U JP.;
0 HAJIMYUE HEOKPAIICHHBIX TMOBEPXHOCTEH, HE MOKPBITBIX 32 MIMTHBIMH MAaCTHKaMH,

KOPpPO3UH, TPEUINH, HEKaYeCTBEHHON CBAapKH, MOBPEXKIEHHBIX CTEKOJ, YIUIOTHEHUH, MMOATEKAHUN, Ka4eCTBO
OTACIIKU U NICKOPATUBHBIX IIGTaJICI\/JI.

[Ipu ocmoTpe aBTOMOOWMIIEH TEKyIIEro MPOU3BOJCTBA, KPOME TOTO, MPOBEPSETCS HAIUYHE 3HAKOB
npuémku OTK Ha arperartax, miomM0 Ha MeXaHWU3Max (CIHUIOMETP, KapOwopaTop, HIUTOK MPUOOPOB U JP.).
Kpowme Toro, nposepsiercs:

] HaJu4ye MPEeayCMOTPEHHOIO TEXHUYECKUMU YCIOBUAMM KO UIMYECTBA Macel U JKUIKOCTEH
B arperarax M ysJax;

] TrepMETUYHOCTD COCI[I/IHCHI/Iﬁ TUAPABINYCCKUX W TTHECBMATH MCCKUX CHCTEM (TOpM03OB,
PYJIEBOTO YIpABJICHHs, PETYISITOPOB JaBICHUS BO3IyXa B IIMHAX, MPUBOJOB HABECHOTO W MPHUIICITHOTO
000pyI0BaHUS;

O 3aTSDKKY KpPETUICHUH, IIMJTHHTOBKY;

] HCIIPABHOCTD TATOBO-CLEIHBIX YCTPOWCTB;

0 COCTOSIHHE aKKYMYJISITOPHBIX OaTapeit;

O PEryJMpoBKY IOAIIUITHUKOB KOJIEC;

0 KOMITPECCHIO B IIMJIMH/PAX ABUTATEIIS;

O TeMIIepaTypHbIE PEKUMBI paOOTHI arperaToB U CUCTEM;

0 JIaBJICHUE Maclia B IBUTATEIIC;

[ CBOOOHBIE X0/1a OPTaHOB YIPABJICHUS;

0 HAJIMYHUE 3a30pOB TPAHCMUCCHHU;

0 000pOTHI XOJIOCTOTO XOJ1a JABUTATEJIS;

O JIaBJICHUE B LIMHAX, TUcOalaHC KOJIEC,

O pabourie XapaKTepUCTHKH JIBUTATEIs], arPEraToB U CHCTEM.

0 peryJaupoBKy ¢ap, NpuOOpPOB 3akuraHusi (ONEPEKCHHUE BIPHICKA TOILIMBA U JP.),

PEryJsITOPOB HAMNpsDKEHUS, HATS WKEHHUS peMHEH, 3a30pbl B KJIAlaHHOM MEXaHU3Me, XojAa Ie—jajei,
PeryJMpoBKY TOPMO3HBIX MEXaHU3MOB, PEr'YJIUPOBKY YITIOB YCTAHOBKH YIIPABISIEMBIX KOJIEC.

Bce pesynbrarhl TEXHMYECKOTO OCMOTpa OOpa3IloOB 3aHOCAT B OKypHan wucnbitTaHuid. K
IIOATOTOBUTEIBHBIM ONEpalMsIM IIPA PECYPC HBIX HMCIBITAHUAX OTHOCUTCS II€pBOHAYaAIbHAsA IIPOBEpKa
pa3MepoB JieTaliell, H3HOC KOTOPBIX OyAET ONpeAensaThCs, U 00s13aTeNIbHas UX MapKUPOBKa.

Hekotopble BUABI MCOBITAHUM TPOBOJAT C ATAJIOHHBIMH arpe—raTamH, XapaKTEePUCTUKH KOTOPBIX
IMOJIHOCTBIO COOTBETCTBYIOT TCX HHYCCKUM YCIOBHAM W HC HU3SMCHAIOTCA B IIPOLECCCE HUCIIBITAaHUH.
DTaJoOHHBIE arperathl MPUMEHSIET B TE€X Ciy4asX, KOrja M3MEHEHHE XapaKTEePUCTUK MOXKET OTPa3UThCs Ha
MOKAa3aTCJIAX OKCITyaTalUuOH "HO-TEXHUYCCKUX cBoiicTB aBToMoOwmmsa. K YHUCITYy OTAaJIOHHBIX arpera—ToB
OTHOCATCA: TOIUIMBOIOAAIONIAs anlaparypa JABUTaTeNeHd, pac MpeAeUTeIb U CBEUYM 3aKUTAHMs, arperaThl
W Y3JIbI TOPMO3HBIX CUCTEM M PYJIEBOIO YNIPABJICHMs, aMOPTHU3aTOphl, IUHBI U 1p. [lepen ycTtaHoBKoOM Ha
aBTOMOOWIIb TIPOBEpsiETCs cepTU(HKAT Ha ATAIOH-HBIM arperaT U MPOU3BOJUTCS OOKaTKa.



[Tocne ycrpanenus nedeKToB, MPEMATCTBYIOMIMX HOPMalIbHON Oe3omacHoil paboTe aBTOMOOWIS U
€ro arperaToB, YCTaHABJIMBAIOT HCIBITATENIBbHYIO alIapaTypy WU MPOBOASAT MOJATOTOBUTEIbHBIE Pa—0O0TbI
JUist €€ OBICTPOTO MOHTa)ka U HACTPOUKH.

OOkaTKy HOBOTO aBTOMOOWJISI MPOBOISAT B COOTBETCTBHM C TPEOOBAHMSMHU 3aBOJICKON HHCTPYKIIUH
MO SKCIUTyaTallud MAaIIWHBI C IeNIbI0 MPEJOTBPAIlCHUs MOBPEXKICHUS IeTallel Mpu OOJNBIINX HATPy3Kax U
CKOPOCTSX JBIM)KEHHs. VICIbITaHUS, CBSI3aHHBIE C BBICOKU MM CKOPOCTSMH JBMXKEHUS M C OOJIBIIUMHU
Harpy3kaMyd Ha JeTalld, cjlelyeT HauWHaTh mociie mpobera 3...5 Thic. KM, (OKOHYaTelbHas MpuUpadboTKa
COMPSKEHHBIX JIETaJIed JOCTUTAaeTCs ToNbKOo Tmocie mpodera 10.20 Teic. kM.). Kak mpaBuio, mepen
UCTIBITAHUSIMU

Ha 3HAYaeTCs TOTIOJIHUTETIbHAS TOPOKHAS 0OKaTKa.

Yckopenuto mpupabOTKH U MPEIOTBPALICHUIO MOBBIIICHHBIX H3HOCOB U TMOBPEXKICHHUM (3aAUPOB)
TPYIIMXCS TOBEPXHOCTEH NeTa—Jiel crnocoOCTBYeT MPUMEHEHHE BO BpeMsi OOKATKHM CHEIHMAaJIbHBIX Macel U
npucajgok (mobaBiieHHE B Maclia OJIGMHOBOW MM CTEapUHO "BOM KHUCJIOT B KonmdectBe 10 1 % yckopsier
nporecc npupadOTKH MOYTH B 2 paza).

[lepen obkaTkoif Ha aBTOMOOWJIE BCE arperatbl MPOXOAST XO JIOAHYIO (MIPUHYIUTEIHFHOE BPAICHHE)
U Topsvyro (mns nBurarens 3TO padoTa Ha CpelHUX O00OpOoTax C HCIOJNBb30BaHUEM CEPTU(PHUKAT "HOTO
TOILJIMBA) OOKATKU Ha CTEHAAX.

Texnudyeckoe OOCITy)XKMBaHHE aBTOMOOWIS B TIPOLECCE WCIBI TAaHWHA JODKHO TPOBOJHUTHCS B
COOTBETCTBHM C 3aBOJICKOM MHCTPYK IMEHl MO OJKCIUyaTallud U JCHCTBYIOIIUM TIOJOKEHHEM O
TEXHHUYE "CKOM yX0JI¢, 00CITYKMBAHUU 1 PEMOHTE.

MeTeoposoruuecke yCiaoBHs OKa3bIBAIOT CYIIECTBEHHOE BJIM STHUE Ha CTAOWJIBHOCTH PE3YJIbTaTOB
JOPOXKHBIX ~ UCHBITaHUH. Omnpe—mensTb  OOJBIIMHCTBO  JKCIUTYaTAIMOHHO-TEXHUYECKHUX  IapaMeTpoB
PEKOMEHIyeTCs B CyXYyl NOrojy mpu temmeparype Bo3ayxa oT +5 oC mo +25 oC. CkopocTb BeTpa He
JIOJDKHA TpeBbIaTh 3 M/c. M3Me—peHHyI0 aHEeMOMETpOM, CKOPOCTh BETpa, €ro HalpaBlieHHE, a TaKxke
JpyTrue METEOpPOJIOTHYECKHE YCIOBUS (PUKCUPYIOT B JKypHase UCIIbI "TaHU (WJIK B TPOTOKOJIE).

TeruioBele PeXHMMbI arperaToB aBTOMOOMIIS OOYCIIaBIMBAIOTCS MX HArpy304YHBIMH M CKOPOCTHBIMH
pexxuMaMu paboOThl U TeMIepa—Typoil BHEIIHEW cpenbl. TerioBoe COCTOSIHHE arperaToB MCIBITHI "BA€MBbIX
00pa3loB KOHTPOJIUPYETCS AMCTAHIMOHHBIMM TepMoMeTpa—Mu. [lepen HayanoM HCHBITAaHUM arperartsl
aBTOMOOWJIST JIOJDKHBI OBITH TMPOTPETHI MPOOEroM, yKa3aHHBIM B METOJHMKE HCIBITAHHA (OOBIYHO BpeMs
npobera ycranaBnuBaercs oT 30 MuH. 10 | yaca B 3aBHCHMOCTM OT BHEIIHEH TemIepaTrypbl U yCIOBHMH
WCTIBITAaHUT ).

BecoBbie cocTosiHus (Harpys3ka) aBTOMOOWJICH B mpoIlecce HWC TBITAHUNA 3aBUCIT OT BHJA
WCIBITAHUN Ha3HAUYEHUS HKCIIEPUMEHTOB, MHTEHCUBHOCTH HX IPOBENEHUS M YKa3bIBAIOTCA B METOJUKE
ucnel— TaHuil. [lpym Bcex BHIAaX UCHOBITAHUN MapaMeTpPhl, pPETJIaMEHTUPYEMbIEe MEXTyHAPOIHBIMU
MpaBWJIaMH, CTaHAApTaMH, MHCTPYKIHUSAMH W JPYTMMH HOPMATUBHBIMU JOKYMEHTaMH, OMNPENENAIOTCS Mpu
BECOBBIX HArpy3Kax, yKa3aHHBIX B 3TUX IOKyMEHTaX.

[Ipu mpoBeneHUN HUCTIBITAHUN JOJKHBI CTPOrO COOMIOAATHCA MEphl MO O0ECIeueHUI0 Oe30MacHOCTH
BO/AMTENEH, OOCITY>KMBAIOIEro IEepCcoHaja M HaOmojgaTene , a Takke Mepbl M0 00ECleYeHHUI0
COXPAaHHOCTH aBTOMOOWJII M YCTaHOBJIEHHBIX Ha HEM MNPUOOPOB M ycTpoWcTB. BomuTenu -ucmbiTaTen,
JOJDKHBI UMETh OIBIT BOXJACHUS AaBTOMOOWJIEH C BBICOKUMHU CKOPOCTSIMH, B CIIOXKHBIX JOPOKHBIX
yCIIOBUSIX, B OJKCTpEeMalbHbIX ciy4yasx. Ha wucrbpIThiIBaeMOM aBTOMOOMIIE MOTYT HAaxOIUTHCS TOJIBKO
BOAWTEIb U OJIMH KOHTpPOJEp-HcmbITaTenb. O0a MOMKHBI OBITH MPUCTETHYTHI PEMHSIMH O€30MacHOCTH U
uMeTh 1uiembl. [Ipu  mnpoBeneHHMHM HCHBITAaHWM, CBA3aHHBIX C  IOBBIIIEHHOM OMACHOCTHIO  (Ha
yIpaBIIeMOCTh, Ha YCTOHYMBOCTH, IAaCCHUBHYIO O€30IaCHOCTb, JBM)KEHHE C BBICOKMMU CKOPOCTSIMH,
9KCTPEHHOE TOPMOXKEHHE U Jp.), Ha MECTe HCHBITAHUM JOJDKHBI HAaXOOUTHCS MPEICTaBUTENb CIY>KObI
0€30M1aCHOCTH ABMKEHHS, MEIUIIMHCKOE M TPOTHBOIIOKApHOE 00ECIIeYeHHE.

2. VYcnoBus U NOPSIOK POBEAECHUS UCIIBITAHUH, T/1€ YKa3bIBAIOTCS:

- XapakTepuCTUKa MecTa W 000pyAoBaHUs (ClelNUaIbHbIe HCIBITATEIBLHBIE COOPYKECHUS,
JIOPOTH) JIsl UICTIBITAHUI;

- METEOPOJIOTHYECKUE YCIOBUS U JIOMYCTUMbBIE OTKJIOHEHHUS YCIOBUW MCHBITAHUA OT
3a/IaHHBIX B COOTBETCTBYIOLIEH JOKYMEHTAIIMU WIIM TAKTUKO-TEXHUYECKUX 3aJaHUSX;

- TpeOOBaHMS K 3arpy3ke, TEXHHYECKOMY OOCIyKMBaHHWIO, 3allpaBKe TOPIOYE-CMa30YHBIMHU
MaTepuajaMl M XpaHEHUIO HCHBITBIBAEMONW MamMHbL. [Ipy HCHIBITAHUAX aBTOMOOWIIEH O00sS3aTeIbHBIM



YCIIOBUEM SIBIISIETCSI MCMOJIb30BaHUE CEPTU(GUKATHBIX TOPIOYE-CMA30YHBIX MaTepUaloB, (cepTU(UKAT - 3TO
JOKYMEHT, YJOCTOBEPSIOIIUNA KAayecTBO MPOAYKIUH). TOIUIMBO M CMa304HbIE MaTepHallbl JIOJIKHBI
COOTBETCTBOBATh MAapKaM, VyKa3aHHbIM B HHCTPYKIMM 1O OKCIUlyatauuu MamuHbl. ®daktudeckue
XapaKTEPUCTUKU NPUMEHSEMBIX MaTEpPUAIIOB IIPOBEPAIOT KOHTPOJIBHBIMU aHanu3aMu. Ha Bech mnepuon
UCTIBITAHUHN KeNaTeIbHO OPraHM30BaTh CIEHUATbHBINA MYHKT 3alpaBKH TOIUIMBOM, MacilaMHd U pabouuMu
KHUJIKOCTAMHU. YCJIOBHUS XpPAaHEHHUsS] HCIBITBIBAEMBIX O00pa3lloB JIOJDKHBI HMC-KJIIOYaTh  BO3MOYKHOCTh
U3MEHEHUS TEXHUYECKOTO COCTOSHMSA  MallWH, HapylWeHUs MX KOMIUIEKTHOCTH, PEryJIUpPOBOK,
0eCcKOHTPOJHHOMN 3aNpaBKH TOTUIMBOM MJIH €T0 CIIMBA, 3aMEHBI CMa30K, HEIUIAHOBBIX PEMOHTOB H T. 11.;

O B3aMMOJICIICTBUE OpraHU3aliil, yYaCTBYIOIUX B UCIIBITAHUIX;

O MaTepHaIbHO-TEXHUYECKOE 00ECTIeYeHHEe, B TOM YHCJIE Pa3 JIMYHbIE TEXHHUECKUE CPE/ICTBA,
pacxoayemMbple  MarepHanbl M 3amacHble  YacTd, TPAaHCIOPTHOE  OOCIyXHBaHHME, HeoOXoauMas
KOHCTPYKTOPCKAsl U TEXHOJIOTMUYECKasi JOKYMEHTALMS;

[ METpoJIOTHYecKoe oOecredyeHrne, BKIIOYas MPUMEHSEMbIe H3-MEPUTENbHBIE MPUOOPHI,
HEOOXOIUMBIE IS TOCTIKEHHS TpeOYyeMOol TOYHOCTH Pe3yJIbTaToB;

[ TEIJIOBBIE PEXKUMBI arperaToB B MPOLIECCE UCTIBITAHUN;

O TpeOOBaHUS K KBaJH(PHUKAIMKA OCHOBHOTO M BCIIOMOTATENILHOTO MEPCOHANA, BHIMOIHSIOLIETO
UCHIBITAaHUS U 00CITyKUBaHUE;

O o0Iasi opraHu3aiys UCIBITAaHUH - CyTOYHBIN Mpoler, o0ec—TeyeHne OTAbIXa UCIBITATENECH,
oruiata Tpyzaa H mp.

O TpeOOBaHUs 1O TEXHUKE 0€30MacCHOCTH.

OOBEMBI UCTIBITAaHUH, I/Ie IPEAYCMaTPHUBAIOTCS:

0 MEPEYCHB ATAINIOB MCIIBITAHUIA U DKCIICPUMEHTOB, UX MOCIIE-I0BATEIIBHOCTH;

0 Harpy304YHbIC U CKOPOCTHBIC PEXKUMBI UCTIBITAHHM, UX TNIAHO "BbIC H3MCHCHHSI,

0 NepevYeHb KOJMYECTBEHHBIX W KAa4eCTBEHHBIX IIOKa3aTellell JKCIUTyaTallMOHHBIX U
(YHKITMOHATTFHBIX CBOWCTB U MTapa"METPOB MAIIMHBI, MTOJICKAIIUX ONPEIEICHHUIO;

0 XapaKTePUCTUKU TOPOKHO-KIMMATHUECKUX YCIIOBHIA UCTIBI "TaHHI;

0 MIPOJIOJKUTETHHOCTh UCIIBITAHUH, B TOM YHCIIE TIOCE30HHYO;

0 oOmast HapaboTKa (MpoOer) MalTuHBI B TIPOIIECCE UCTIHITAHUH;

O UKIUYHOCTD UCTIBITAHUH (ITPH HEOOXOIUMOCTH).

OT4YeTHOCTh ¢ yKa3aHUEM:

O MepeyHsi OTYETHBIX JOKYMEHTOB, O(OpPMIIIEMbIX B MpOIECCE HCIBITAHUNW U TOCIE HX
3aBEPILICHHUS], TOPSAIOK UX COTJIACO "BAHUS, YTBEPKACHHUS, PEICTABICHUS U XPAHEHNUS,
O TpeOOBaHMI pacChUTKU WM MPEAbIBICHUS OTYETHBIX TOKY "MEHTOB.

JIroboii BUJ WCTBITAHWN JOHKEH 3aBepIIaThCcs OCTABICHHWEM TEX "HUYECKoro ortdéra. B mporecce
UCHBITAHUN O(QOPMIISIOTCSI MPOTOKOJBI, aKThl, KypHalbl HCIBITAHUHM, KapThl W3MEPEHUH, BEIOMOCTH,
KOTOpblE TpH HEOOXOIMMOCTH WJUIIOCTPUPYIOT — (oTorpadusiMi, OCHWIIOTpaM—MaMH, TIpaduKami,
cxemMamy, Ta0iavuaMu M T. I. OTH MaTepHajbl COCTaBIISIOT OCHOBY TEXHHYECKOTO OT4ETa, KOTOPBIN
cTpoutes 1o cae—ayrouei cxeme (B coorserctsuu ¢ [OCT 19 600-74):

O BBEJICHUE, OIpEJAENsIoNiee 1eiNb M BUJ MPOBEICHHBIX HCIBI"TaHWN, OCHOBAHUE JUIS HUX
MPOBEACHUS U OPraHU3aIINIO, IPO"BOJIUBILYIO UCTIHITAHUS;

O TEXHUYECKYIO XapaKTEepPUCTUKY 00BEKTa UCIIBITAaHUII;

O o0II1e yCIOBUS MTPOBEICHUS UCTIBITAHU;

O YCIIOBUSL M METOAMKU TPOBENEHUS DSKCIEPUMEHTOB, BBINOJI "HEHHbIH OOBEM OIIBITOB,

npubopsl U 000pyJOBaHUE, TPUME HEHHBIE B UCIBITAHUAX, UX XapAKTEPUCTUKHU, PE3yJIbTaThl UCIBITAHUN
10 BCEM pasjienaM IporpaMmbl;

O JJaHHBIE OCMOTPOB, HM3MEPEHHMH M3HOCOB, BBIABICHHBIE OTKa 36l W HEHUCIIPaBHOCTH,
MIPOU3BEICHHbIE PETYIMPOBKU U PE€MOHTBI, U3PACX0/I0BaHHBIE 3aIT4acTH;

O aHaJU3 U OLICHKY Pe3yJbTaTOB UCIBITAHUM;

O MepeueHb BBISIBICHHBIX HEJIOCTATKOB aBTOMOOWJS, MX NPUYUHBI U PEKOMEHAAIMU IO
YCTPaHEHMIO;

O 3aKJIIOYEHHE B COOTBETCTBHH C 33/1a4aMU OTIEJIbHBIX BUJIOB UCTIBITAHUM.

[ HpI/IJ'IO)KeHI/ISI, B KOTOPBIX YKAa3bIBAIOTCA: NNEPCUCHL HOPMA " THUBHO-TCXHUYICCKUX NJOKYMCHTOB,



INPUMCHACMBIX IIPpW HCIBLITAHUAX, W OPYTIUC OTCUHCCTBCHHBLIC W MCKIAYHAPOIAHBIC IIOACHAOINHUC WU
CIIPpaBOYHBIC MaTCpUAJIbI.

IIpumep nporpamMmsl UCIIBITAHUS.

0 [To pacnopspkeHHIO TIaBHOTO KOHCTPYKTOpPA COCTaBHTH HPOrpaMMy XOJOBBIX HCHBITAHHM
3a/IHETO Bellero Mocta rpy30—Boro aBromoomsis 3uJl-5301 «beraok».
O OOBEKT UCTIBITAHHH.

OOBEKTOM XOJOBBIX WCIBITAHWUHU SIBIISCTCS 3aJHUN BEIIMHA MOCT Tpy3oBoro aBTroMobmms 3uJI-5301
«bprok». Ha wcnelTa—HHS mpencTaBiseTcs OAWMH aBTOMOOWIH ¢ mpobOerom 120000 km. Ha aBTOMOOMIB
YCTaHOBJIEH 00pa3ell 3aJHEr0 MocTa ¢ HapaboT Kol 60 MOTOUYaCOB.

O Llens ucnpITaHui.

[lenbt0 UWCHBITAHUN SIBISIETCS  MOATBEPXKICHUE HOPMAIBHOTO (YHKIIMOHUPOBAHUS  OIBITHOTO
oOpasma 3aHero BeIyIIero MocTa aBTOMOOMIIS B peaIbHBIX YCIOBHSIX AKCILTyaTaI|H.

0 OO01Ke MOJ0KECHHUS.

[TepeyeHb MOKYMEHTOB Ha MPOBEACHUE HCMBITAHWUK. J[0"KyMEeHTaMH Ha TPOBEJCHHE HCIBITAHUIN
SIBJISIFOTCSL: TOTOBOP

MEXIy 3aKa34MKOM U UCITOJIHUTEJIEM, ITporpaMMa UCIIBITAHUN U METOIMKA UCTIBITAaHHH.

MecTo U CpOKH MPOBEICHUS UCTIHITAHUH.

HcnbiTanust mpoBOATCS 32 UCHIBITATEIbHOM MOJUroHe B nepu—oa ¢ 14. 05 no 28. 05.

[IpoBoauMbIE paHee UCTIBITAHMUS.

Panee mpoBoaMIKMCH CTEHAOBBIC HMCHBITAHUS JAaHHOTO MOCTa B TedeHHE 60 MOTOYAacOB CO CpeaHei
Harpy3Kou.

PykoBogsitiue 7OKyMEHTBI, UCIIOJIB3yEMbIE IPU MTPOBEAC "HUN UCIIBITAHUH.

[Ipu npoBeneHHMH UCHBITAHUM HCTIOIB3YIOTCS CIEAYIOIIME TOKYMEHTBHI: MpOrpaMma HCIBITaHUM,
METOAMKA WCIBITAHWKM, TpaBUjia TEXHUKH OE30MMaCHOCTH TIPOBEJICHMS TIOJMTOHHBIX  WCIBITAHHM,
UHCTpYKIMA 1o dKcruryatanuu asromoomnss 3UJI-5301 «bbpruok», MHCTPYKLUMS TO OJKCIUTyaTaluu
OTIBITHOTO 33JTHETO MOCTA.

O6ocHOBaHME BRIOPAHHOTO METO/a UCIILITAHUN.

BriOpaHHbIii METOJ WCTIBITAHWNA TIO3BOJIUT OIECHUTHh (DYHKIIMO "HUPOBAHHE OMBITHOTO 3aHETO
BEJIYIIETO MOCTa aBTOMOOWIISI B p€~aJIbHBIX YCIOBUSX SKCIUTyaTallUHU.

YcnoBus 1 TOPSAAOK MPOBEICHUS UCTIBITAHUM.

0 XapakTepucTuka MecTa U 000pyI0BaHHUS.

HcnpiTanuss TPOBOISATCS HA HCHBITATEIPHOM TIOJUTOHE, Ha ac-QaJbTOOCTOHHONH W TPYHTOBOU
Tpacce.

N Mereoponorundeckue yciaoBusl MPOBEACHUS UCIHBbITAHWM. McnblTaHus DpOBOIATCS B CYXYHO
noroay npu temneparype Bozayxa 10...25 °C, cpeanei BIaKHOCTH.
N TpeOoBaHus K TEXHHYECKOMY OOCITY>KMBaHMIO M XpaHe HHIO. Bo Bpems mnpoBeneHuUs

UCHBITAHUN OOCITy’)KMBaHUE MaIlMHBl JOJDKHO IPOBOAMUTHCS B COOTBETCTBHMM C HWHCTPYKLHMEH 1O
9KCIUTya "Talli¥, TPEAOCTABISIEMON 3aKa3uMKOM. XpaHEHUE HCIBITHIBAEMON MamuHBl HE00X0IUMO
OCYLIECTBIIATh B 3aKPBITOM aHrape U1 Xpa HEHUS TCXHUKH.

[ B3anmopencTeue opranu3anui, y4acTBYIOIIUX B UCIIBI "TaHUSAX.

Bo BpeMsa wucnobITaHMM [JOMYCKAaeTCss MNPUCYTCTBUE TPEACTABM "TENsA 3aKa3uMka W JPYTUX
3aMHTEPECOBAHHBIX JIULL (110 COIVIACOBAHHUIO C UCIIOJHUTEIIEM).

O MarepuanbHO-TeXHHYECKOe 00ecIieueHHe.

CHab>xeHHe UCTIBITAHUH TOPIOYe-CMA30UHBIMU MaTepHaIaMH,

MHCTPYMEHTOM, BCIIOMOTaTEIbHBIMH CpPEACTBAMH, M TPAHCIOPTOM Oep€T Ha ce0s HUCIOJIHUTENb
pabor. CuHaOXeHuE  HUCHBITAHUNA  3alac HbIMM  YacTAMH, HEOOXOAMMOM  KOHCTPYKTOPCKOH  H
TEXHOJIOIMYe"CKOM JOKyMEHTAIel Ha MalllMHy BO3JIaraeTcs Ha 3aKka3yuka pador.

O Mertponoruueckoe obecreueHue.

WcnpiTaTeIbHBIN  MOJIMTOH  aTTECTOBAH, KaXKJO€ €ro HCHbITa "TeIbHOE COOPYKEHHE MPOXOAUT
HEOOXO/IMMYI0  aTTeCTallil0 B  COOT BETCTBMM ¢ TpeboBaHusiMH. Bce cpeacrtBa  u3MepeHus
(u3mepuTenb—HBIE ~ NPUOOPB) W HUHCTPYMEHT,  HCHOJb3yeMble MPU  HUCHBITAHUSX,  MPOXOJIAT
COOTBETCTBYIOLIYIO MIOBEPKY U UMEIOT AEUCTBYIOUIYIO OT "METKY ITOBEPUTENIEH.

O TpeboBanus Kk KBaTupUKALUU EepCcoHAa.

K wucnelTaHusM [0NyCKarOTCS: WHXKEHEPBI-UCIIBITATEIM HE HU KE€ 2-M KaTeropuu, BOAMUTEIH-



UCTIBITATENIN HE HUXKE 2-T0 KJlacca, CIecapyu-UCIbITaTeNId He HIDKE 5-T0 paspsiza.

0 TpeOoBaHus 10 TEXHUKE OE30MACHOCTH.

IIpy npoBeneHHMM HUCHBITAHUN JIOJKHBI BBIIOJHATBCA TpeOOBa—HHUs IO TEXHHKE O€30MacHOCTH
UCTIBITATENIbHBIX PadOT Ha MOJHUTOHE, a TaK)Ke MPH JKCIUTyaTaluu, 0OCITy>)KHBaHUH M PEMOHTE UCTIBITYEMON
MaIlliHBI ¥ arperaros.

[] O0BEM UCTIBITAHUIM.

O [Tepedens >TanoB UCTIBITAHUH.

B mpouecce ucnbiTanuii MammHa gomkHa npoutd 70% mpobe—Ta Mo HMCHBITaTeIbHON Tpacce ¢
ac(anbTOOCTOHHBIM MOKPBITHEM, IIPUTOM IEPBYIO MOJOBHHY ITOH TUCTAHIMM - 0€3 Harpys3Kku, a BTOPYyIO
NOJOBUHY - ¢ monHOW 3arpy3koit 3 1. 30% mpobera MammHa [OJDKHA TPOUTH TIO TPYHTOBOH
UCTIBITATENIbHOW Tpacce, TaKKe MEepBYIO MOJOBHUHY IUCTAHIUM - 0€3 Harpy3kH, a BTOPYIO IIOJIOBHHY - C
HOJTHOM Harpy3koii 3 1. Jlormyckaercst mepecTaHOBKa TAIOB HCIIBITa "HUI 110 JKEJIIAHUIO UCIIOTHUTEIS.

O IlepeyeHb KOIMUYECTBEHHBIX M KauyeCTBEHHBIX IOKazaTevied. B mpouecce ucnbITaHuit
OLICHUBAIOTCA CJICAYIOUINE TI0KA3aTeNd: BHEIIHEE COCTOSHUE WCIBITBIBAEMOrO BEAYIIETO MOCTa, €ro
BHEILI"HsAs T€OMETpHUs, TEMIIEpaTypa MOCTa B palioHe MpaBoi U JIEBOW CTy "IUIl U PEIYKTOpa.

0 [IponoIKUTETBHOCTD UCTIBITAHUIA.

HcnbiTanust mpoBoaATCS BECHOM B TeueHUe 15 KaneHaapHbIX

JTHEH.

0 O6mras HapaboTka (rmpooer).

OOmuit mpober B TeUeHHE UCTIBITAHUH JTOJDKEH cocTaBisaTh S000 kM.

O OTanel 1 METOAbI UCIILITAHUHN.

O [IepeyeHb OCHOBHBIX TyHKTOB BXOJSAIIMUX B METOAUKY MPOBEACHUS UCTIBITAHUMN.
O OTYETHOCTH MO Pe3yIbTaTaM HCIBITAHUMN.

[Tocme 3aBepiieHHS KaXAOro dTama UCHBITAHUH  OQOPMIISIETCS  MPOTOKOJI  HMCIIBITAHHIA,
MOAMKUCHIBAEMBI  pyKOBOAHWTENEeM paboT. HewmcmpaBHOCTM W TOBPEXKICHHUS  aBTOMOOWIS — WIIH
WCTBITEIBAEMOTO OMBITHOTO 00paslia MOCTa OTPAKAIOTCS B COOTBETCTBYIONIEM pasjielie MPOTOKOJIA
HCITBITAHHH.

[Io pesynbratam HCHBITAHUM COCTABISETCA OTYET B JBYX OK 3EMIUIAPAX, MOIANKUCHIBAEMBIN
PYKOBOJIUTEJIEM CO CTOPOHBI MCIOJHHU TENSl M PYKOBOJUTENIEM CO CTOPOHBI 3aka3zuuka. [lepBbIil SK3eMILISIp
0TUYéTa OCTAETCA y UCIIOJHUTEIS, BTOPOH SK3EMILIAP NepeaacTcs 3a"Ka3uuKy.

O IlepeueHp HOPMATHMBHO-TEXHUYECKUX JOKYMEHTOB, HNPUME HSAEMBIX IIPH HCIBITAHUAX
(npunoxenue) IIpu npoBeneHnN UCTIBITA "HUI UCIIONIB3YIOTCS:

W MporpamMMa UCTBbITAHUM;

0 METOANUKA MCIBITAHUI;

O IIpaBUJIa TEXHUKU OE€30MIaCHOCTH MOJUTOHHBIX UCTIBITAHUM;

O MHCTPYKILHUS MO IKCIUTyaTallii U peMOHTY rpy30oBoro aBTo—Moomist 3UJI-5301 «beraok»;

O MHCTPYKIIHUS MO SKCIUTyaTallil U PEMOHTY OIBITHOIO 00pa3—ma 3aJHero MocTa.

3. MeTtoanka UCTIBITAaHUS
B MeTonMKy MCIIBITAHWH, KaK MPaBUIIO, BKIIOYAIOT CJICIYIOIINAE Pa3ICiibl:

] OGT:QKT UCOBITAHUH - C YKa3aHuEeM TII0JHOIO HAaWMCHOBAHUS MaAlIWHBI, HWHACKCA U
0003HaUYCHHUSI, KOJIMYECTBA UCTIBITHIBAEMBIX 00 "Ppa3IoB U UX MpooOer (HapaboTKa) 10 Havajaa UCIBITAHUM;
[ Lenb ucnbITAaHUH - C YKa3aHUEM KOHKPETHBIX 3a/1a4, KOTO"pbl€ JOJKHBI OBITh PELICHBI KaK B

rpoLecce NPOBEACHUS, TaK U 110 UX 3aBEPIICHUU IIPU aHAIN3E Pe3yIbTaTOB;
VYcnoBus U NOPSIOK MPOBEJAEHUS UCTIBITAHUH, TJI€ yKa3bIBa "€TCS:

0 XapaKTepUCTHKAa MecTa W 000pynoBaHHs (CIEIUANBHBIC HC-TIBITATeILHBIE COOPY)KEHUS,
JOPOTH) JIJISl NCTIBITAHMIA;
0 METEOPOJIOTUIECKUE YCIIOBUS MPOBEICHHUS U JIOIMyCTUMBIE OTKJIOHEHHS yCIOBHU HCIIBITAHUI

OT 3aJaHHbIX B TexHuUYeckux ycuoBusaX (TY) wmnmm TtakTuko-texuumdeckux 3amanusx (TT3, T3), wm
Jpyroii HOPMAaTUBHOM JOKYMEHTAIIUY;

O TpeOOBaHUs K TEXHUYECKOMY OOCITY>KUBaHHIO, XPAaHEHUIO UCIIBITHIBAEMON MAIlIUHBI;
[ B3aMMO/ICIICTBUE OpraHM3aliil, yYaCTBYIOIIUX B UCIIBITAHUAX;
O MaTepHaJIbHO-TEXHUYECKoe OOecreueHne, B TOM YHCJE BCIIOMOTATeNIbHbIE TEXHUYECKHE

CpEICTBa, pacxojJyeMble MaTepuaibl M 3alacHble YacTH, TPAaHCIOPTHOE OOCIy>KUBaHUE, HeoOXoaumas
KOHCTPYKTOPCKasl U TEXHOJIOTUYECKas JOKyMEHTALMS HA MAllIUHY;

O MeTpoJIoTUYecKkoe  oOecredyeHrue, BKIOYas MPUMEHsSEMble CpPEJICTBA  H3MEpPEHUS
(u3MepuTenbHBIE MPUOOPHI M ammapaTypy), He00XOAMMBIE Ui JOCTIDKEHHS TpeOyeMoil TOYHOCTH



OKCIICPUMCH TAJIbHBIX OLICHOK IMapaMCTPOB,

0 TpeOOBaHMS K KBATM()UKAIIMK [TEPCOHANA, BBITIOTHSIONIETO UCTIBITAHMS i 00CITY)KUBAHUE;

0 TpeOOBaHUS 10 TEXHUKE 0€30TaCHOCTH.

OO0BEM UCTIBITAaHUH, TIe TIPEyCMaTPHBACTCS

0 NIepEYCHb STANOB HUCIBITAHUNA W DKCHEPUMEHTOB (TIPOBEPOK) M IOCIEAOBATEIBHOCTh HX
IPOBEJICHHS;

0 NePEYCHb KOJMYECTBCHHBIX M KAYECTBEHHBIX IIOKAa3aTeliel SKCIUTyaTallMOHHBIX CBOWCTB
MAIIIHHBI, TOJICKAIIUX OTIPEICIICHUIO U OIICHKE;

0 MIPOJIOJDKUTEIBHOCT, B TOM YHCJIE TOCE30HHAS;

0 obrmrast HapaboTka (TIpoOer) MaIuHBL B MPOIIECCe UCTTBITAHUMH;

0 IUKJIAYHOCTh UCTIBITAHUH (TIPU HEOOXOAUMOCTH).

DTansl ¥ METOJIbI UCTILITAHUHN, T/Ie YKA3bIBACTCS:

0 METOJMKA BBITIOJHEHUSI IKCIEPUMEHTOB (MOAPOOHO MO IyHKTaM) JJISl ONPEICIICHUS |

OLIEHKH JKCIUTyaTaIlMOHHBIX CBOMCTB U XapaKTEPUCTUK MAITUHEI;
- MOPSIOK U CTIOCOOBI perucTpanum, 00paboTKy, aHATN3a U OLICHKH PEe3yJIbTaTOB HCIIBITAaHHIA;
- TpeOOBaHUs K JJOCTOBEPHOCTH ¥ TOUHOCTH 00pabOTKH MOITydaeMoil nH(pOpMaIHu;
- TpeOOBaHUs 1O TEXHUKE 0€30MaCHOCTH SKCIIEPHUMEHTA U OXPaHEe OKPYIKaIOIIEH Cpebl.
4. OT4€THOCTH MO pe3ysibTaTaM UCHBITAHUM (MIPOTOKOJIBI UCTIBITAHUN, OTUET).

[Ipumep coctaBiieHHs] METOJIUKH UCTIBITAHMUS.
MeTtoauka UCIIBLITAHUH.
1. OOBEKT UCIIBITAHUM.

OOBEKTOM XOJOBBIX HCIBITAHUHN sBiIAETCS 3aAHUM Bexymui wmocT asromobmins 3UJI-5301
«bbryoxk». Ha wucnblTaHus TpeacTaBiasieTcs OAMH ONBITHBIM  oOpasen 3aJHero BeOyLIero MocTa
YCTaHOBJIEHHBI Ha HcnbITaTenbHbll aBTOMOOWIb 3MJI-5301 «bpruox». Ha Bpems Hauana HCHBITaHUN:
HapaboTka Bemymiero Mocta - 60 morodacoB, mpooer - Okm.; mpober ucnbITaTenbHOro apromoousss 120000
KM.

2. Llenp ucneITaHUM.

Llenbto WCHIBITAHUN SBISETCS MOATBEPKICHHE HOPMAIBHOTO (YHKIMOHUPOBAHUS OMIBITHOTO
o0pa3ia 3aHero BeAyIIero MocTa aBTOMOOIISI B YCIIOBUAX PEAIbHON TOPOKHON HKCILTyaTaluH.
3. YciioBus 1 nopsa0K NPOBEACHUS UCIIBITAHUH.

3.1. XapakTepucTUKa MecTa W O00OpyAOBaHHS IJIsi MCIBITaHWHA. VICTIBITaHUS MPOBOJATCS HA
HCIIBITATeNIbHON ac()aibTOOETOHHOM M TPYHTOBOM TPAacCe UCTIHITATEIIHHOTO ITOJIUTOHA.

3.2 MeTteoposornueckue yciaoBUsl IPOBEACHHUS HCHBITaHUM. MeTeoposlornueckue ycloBus
MIPOBEJECHUS UCIIBITAHMI: CyXas oroja, reMreparypa sozayxa - 10...25 °C, Bnaxsocts - 60...75%.

3.3. TpeOoBaHus K TEXHUYECKOMY OOCTYKMBAHUIO U XPAHEHUIO.

Bo BpeMs mnpoBeneHHs HCHBITAaHUNH OOCITYyXKMBaHHE W PEMOHT HCHBITATEIbHOTO AaBTOMOOWIS H
HCIBITYEMOIO MOCTa JOJKHBI IPOBOJUTBHCS B COOTBETCTBUM C HHCTPYKLUMSAMHU 110 SKCILIyaTalud U
pPEMOHTY. XpaHEHHUE HCHbITATEILHOTO aBTOMOOWIISI HA MOJMIOHE JOHKHO OCYLIECTBIATHCA B CHELMAIBLHOM
aHrape s XpaHeHHs TEXHUKH.

3.4.B3zaumopencTBre OpraHu3alinii, y4acTBYIOIIUX B UCIIBITAHUSAX.

Bo Bpems HcHOBITaHMH JIOMYyCKAaeTCs MNPUCYTCTBUE MPEACTABUTENSl 3aKa3uyuka U JIPYrux
3aMHTEPECOBAHHBIX JIUL (TIO COTJIACOBAHUIO C UCTIOJTHUTEIIEM).

3.5. MarepuaiabHO-TeXHUYECKOe 00eCTIeYeHHEe UCTIBITAHUH.

CHa0)keHre UCTIBITAaHUH TOPIOYe-CMa30YHbBIMU MaTepHallaMu,

UHCTPYMEHTOM,  BCIIOMOTAaTE€IbHBIMH  CpPEACTBAMH,  TPAHCIOPTOM,  JOKyMEHTalued  IIo
JKCIUTyaTalu, OOCITYKMBAHUIO W PEMOHTY HCHBITATEILHOTO aBTOMOOWIS Oep€T Ha cedsl HCHOJIHUTEINb
pabot. CHaOkeHUEe UCTBITAHUHN 3alacHbIMU YacTIMH, HEOOXOJUMON KOHCTPYKTOPCKOM M TEXHOJIOTMYECKOH



JOKYMEHTAIEH OMBITHOTO 00pas3iia 3aIHETO MOCTa BO3JIaraeTcsl Ha 3aKa3uuka padoT.

3.6. MeTponorudyeckoe 00ecrieueHre UCTIbITAHUH.

VcnbITaTenbHBI TOJUTOH UMeeT cepTudUKaT u mpoxoauT HeoOXoauMyr MeTpOIOTHYECKYIO
aTTECTAlMI0 B COOTBETCTBHM C TpeOOBaHUSAMH. V3MepuTenbHbIE MPUOOPHI U MHCTPYMEHT, MCIOJIb3yeMBbIe
IIPU MCTIBITAHUSX, IPOXOSIT COOTBETCTBYIOIIYIO METPOJIOTHYECKYIO TTOBEPKY.

3.7.TpeboBaHUs K KBATH(PHUKAIIUN TIEPCOHATIA.

K wWchbpITaHuWsIM — TOMYCKAIOTCS: WH)KECHEPBI-UCTIBITATEIM HE HUMXKE 2-i KaTerOpUH, BOIUTEIIH-
UCTIBITATENIN HE HUKE 2-TO KJIacca, CIecapyu-UCIIbITaTeNId He HIKE 5-TO paspsiza.

4. O0BbEM UCHBITAHUMA.

4.1. IlepeyeHb TANOB MCTIBITAHUI U MOCTIEIOBATEIBHOCTD UX MPOBEICHHUS.

DTanbl NpOBEICHUS WCIBITAaHUI: 1-if 9Tam: ABmkeHHe Mo achanbToOETOHHON Tpacce 0e3 Harpys3Ku -
npooer 1750 km;

2-# 9TaI: IBMXeHHE 1Mo ac(harbToOETOHHOH Tpacce ¢ MoJHOM Harpy3koi (3 T) - mpober 1750 kwm;

3-i1 sTan: IBMKEHHUE IO TPYHTOBOM Tpacce 0e3 Harpy3ku -mpoder 750 K.

4-1i Tan: IBM)KEHHUE IO IPYHTOBOM Tpacce C MOJIHON Harpy3koil -rpoder 750 kM.

OO6mmit mpober B nporiecce ucnbiTanuii - 5000 kM.

4.2. IlepeyeHb onpeensieMblX 1apaMETPOB.

B mpomecce ucnbITaHW  OICHUBAIOTCS — CIACAYIOIIME  IOKa3aTeld: BHEIIHEE  COCTOSTHUE
WCIIBITEIBAEMOTO BEIYIIEr0 MOCTa, €r0 BHENIHSS TEOMETpHs, TEeMIIepaTypa MOCTa B paiiOHE MPaBOl U
JICBOM CTYIIUII U PEAYKTOpA.

4.3 I1po10mKUTETbHOCTD UCTIBITAHUH.

HcnbiTanus mpoBOJATCS B TeUEHUE 15 KaJlleHAApHBIX JTHEW, KaXKaas HUCIbITaTebHAs CMEHA JJIMTCS
B TCUCHHEC 8 YACOB.

4.3. TIpo0KUTEIbHOCTh UCTIBITAHUH.

HcnpiTanust poBOASTCS B TeueHWE 15 KaleHIApHBIX JIHEH, Kaxaas HCIBITaTeIbHAsS CMEHA JTHTCS
B TEUEHHE § YacoB.

4.4. OOmuit mpober (HapaboTka) B Tmporecce uchbiTaHui. OOmas HapaboTka B TpoIecce
HUCHBITAHUN TOJDKHA cocTaBIATE 5000 kM.

5. Ilopsimok pOBEICHMS UCTIBITAHUM.
5.1. MeToanKa BBITOJTHEHNS UCIIBITAHUHA.
[Tpu mpoBeieHNH UCTIBITAHUN MPOBOJIMUTD OIEPAIlM B CIAEAYIOIICH MOCIe0BaTEIbHOCTH:

N [TpoBecTr BHEUIHHMI KOHTPOJIBHBIA OCMOTP HCIIBITATEILHOIO aBTOMOOMIISL M HCTIBITHIBAEMOTO
3aJJHET0 MOCTA MePe] KaXKI0i UCTIBITATEIbHOM CMEHOM;

N [IpoBepUTh TEXHUYECKOE COCTOSHHUE MCIBITATEILHOIO aBTOMOOWIISA: YpPOBEHb CMas3Kud H
OXJIKAIOIIeH JKUIKOCTH B JBUTaTEJIE, COCTOSIHUE XO0BOM YacTH;

] 3aHyCTI/ITB ABUTraTCJ]Ib MaAllIMHBI W BBIBCCTU eé n3 aHrapa XpaHeHI/IH Ha I/ICHBITaTCHLHYIO
Tpaccy;

N IIpoBecTn uUCHBITaHMS Ha Tpacce B PEKUMAX, COOTBETCT BYIOLIUX JAaHHOW METOJLUKE, B

TeUeHHe § JacoB;

[Tocne 3aBepiieHus KaXIOro dTana UCHOBITAHUH  OQOpPMIISETCS  MPOTOKOJ  HCHBITAHUH,
MOAMMCHIBAEMBIM  pyKOBOAMTENEM paboT. He-ucnpaBHOCTM U TOBPEXKICHUS HCIBITHIBAEMOTO 3aJTHETO
MOCTa WJIM HCHBITATEIbHOTO AaBTOMOOMIISL OTPAXKAIOTCS B COOTBETCTBYIOLIEM pa3jielie MPOTOKOIA
ucnbiTaHui. Konmuu npoToKOI0B UCTIBITAHUI TOAMIMBAIOTCS B MPUIIOKEHNUE OTYETA UCTIBITAHUM.

[Io pesynbraTam HCHBITAHUM COCTABJISIETCA OTYET B JBYX OK 3EMIUIAPAX, MOIAINKUCHIBAEMBIN
PYKOBOJIMTEIIEM CO CTOPOHBI MCHOJHHU TEIS M PYKOBOJIUTEIEM CO CTOPOHBI 3aka3zuuka. [lepBblil SK3eMILISIp
OTYETA OCTAETCS Y UCIIOJIHUTEIIS], BTOPOU SK3EMIUISAP NEPEAAETCA 3a"KA3UHKY .

6. Coneprxanue otyeTa
CocTtaBuTh mporpaMMy M METOAMKY HCIHBITAaHUS arperara aB—TOMOOWIS WM TpakTopa (Mo
yKa3aHUIO TpernoaaBarens). Hamm—caTh OTYET O BBIMOJHEHHOW paboTe W CAaTh €ro MpemnojaBaTeNio s



IIPOBEPKH.

[lo OKOHYaHMM HWCIBITATEIbHOM CMEHBI TPOBECTH KOH TPOJBHBIM OCMOTP U JA€(PEKTOBKY
UCTIBITATEIbHOTO aBTOMOOMJISI M HCHBITYEMOTO MOCTa, BCE 3aMEUYEHHblE HEUCIPABHOCTH U HEI0CTaT KU
OTPa3UTh B MPOTOKOJIC UCIBITAHUM.

O ITopsimok 1 criocoObl perucTpaluy pe3ybTaToB UCTIBITA HUH.

IIo OKOHYaHMM Ka)KIOrO STalla UCIHBITAHWM COCTAaBUTb COOT 'BETCTBYIOLIUH IIPOTOKOJI, B KOTOPBIA
BHECTH JaHHBIE O TEKYLIEM COCTOSHHMHM HCIBITYEMOIO OIBITHOTO 3aJHET0 MOCTa, a TaKXe JaHHBIE O
COCTOSIHUM HCHBITATEIBHOTO aBTOMOOWJIS. 3aMepbl TeMIepaTyp, NpPOBEICHHBIE B MPOLECCE HCIBITAHUH,
3aHOCSTCS] B COOTBETCTBYIO MM pa3el IpOTOKoJIa ¢ yKa3aHUEM BPEMEHH NPOBEJCHUS 3aMepa U npooera.

O TpeOGoBaHuUs K TOCTOBEPHOCTH M TOYHOCTH PE3YJIHTATOB.

JIOCTOBEpHOCTh TOITYYEHHBIX PE3yJIbTaTOB HCIBITAHUM JOCTH TaeTCsi IyTEM HX NPOBEACHHUS Ha
ATTECTOBAHHOM MCIIBITATEIILHOM IIOJMIOHE U 33 CYET NMPHUMEHEHUS IPHU HUCIBITAHUSAX IIOBEPEHHBIX CPEICTB
u3MepeHuil (mpuOOpoB) M HMHCTPYMEHTa, a TakKe aTTeCTO BAHHBIX M TECTHPOBAHHBIX METOJIUK
BbITIOJIHEHUSI u3MepeHuit (MBN).

O TpeOGoBaHus 10 TeXHUKE OE30MIACHOCTH U OXpaHE OKPY “KaroIlel cpebl.

[Ipyu npoBeneHNH HCHBITAHUN JIOJKHBI BBIOJIHATHCS TpeOOBa"HHA MO TEXHHKE O€30MacHOCTH
BBINOJIHEHHSI MCIIBITATENIbHBIX pPabOT Ha IOJIMIOHE, a TakXke TpeOOBaHMsS TEXHUKHU O€30MaCHOCTH MpHU
9KCTIUTyaTaluy, OOCIYKMBAaHUM U PEMOHTE HCIIBITATEIbHOIO aBTOMOOWM JII M MCIBITYEMOIO arperara.
HeoOxonumMo  npoBOAUTH  MEpPONPUATHS IO  HEJONYIIEHHIO 3arpsA3HEHUs  OKpYXawollel  cpensl
roproY€"CMa304YHbIMM MAaTepUaIaMU U TEXHUYECKUM MYCOPOM.

JIABOPATOPHAS PABOTA Ne 2

Tema: CTEHJIOBBIE UCITBITAHUS JIBUTATEJIEN

[IponomxurensHOCTH pabOTHI 4 yaca.

[ens paGoThI

O3HAaKOMUTBCS C METOJMKOM WCIBITAHUS JIBUraTeieil BHYT PEHHET0 CrOpaHus, NPHUMEHIEMbIMHU
npubopamu U aeeKTamMmu, KO TOPbIe MOXKHO BBISIBUTH IIPU CTEHOBBIX UCIIBITAHUSX.

Coneprxanue paboThI

CHavana He0OXOJUMO BHHMATEIHHO O3HAKOMHUTHLCS C MPEI "CTABJICHHBIM HUXKE TEKCTOM U TOHSTbH,
Kakue TpeOOoBaHMs MPenbsSBJIAIOTCA K MOATOTOBKE MCIBITAaHUI, KaK OHM IMPOBOJAATCS, U HANHMCATh OTYET O
BBITIOJTHEHHOU padoTe.

O Meronnka CTEHIOBBIX UCIIBITAHUM ABUTAaTeNIeld BHYT "PEHHETO CTOPaHUs

Ucnbitanust naurareneit BHyTpeHHero cropanus ([ABC) per-mameHTHpyOTCS —ClEUHUATbHBIMU
npaBusiamu (1585-82 u 2534-74), pa3paOoTaHHBIMH MEXIYHAPOJHOW OpTraHM3aIlMed MO CTaHAapTU3a IUU
(ISO). B nameii crpane ucnbitanust IBC mpoBoasTcs Ansi aBTOMOOWIBHBIX JABUTATENE B COOTBETCTBHUH
¢ 'OCT 14846-81.

Ucnbitanuss [IBC mnpoBonstcss Ha CTeHAaX CO CHEHUATBHBIMA TOPMO3HBIMM YCTaHOBKaMHU -



THUAPABIMYECKUMH, DJICKTPUYSCKUMH W HWHAYKTOPHBIMH. [Ipy 93TOM UCHBITAaHUS Ha CTEHAAX C
SJEKTPUUYECKU MM TIPUBOJIAaMH PEBEPCHUBHOIO JIEUCTBHSI BBITOJHO OTJIMYAIOTCS TEM, YTO IMO3BOJISIOT
OIICHUTHh PadOTy JBHUTATEsl B pEXUMax MPUHYAH TEIBHOTO XOJOCTOTO XOJIa, ONPEIACIHTh MEXaHUYCCKHE
MIOTEPH B HEM, OCYIIECTBUTH MMYCK 0€3 cTapTepa, MPOBECTH XOJIOMAHYIO 00KATKY TIOoCe COOPKH.

Jlist IpoBeICHUST BCEX BHJIOB MCIBITAHWM JBUTATENCH CTEHIBI JOJDKHBI OBITh OCHAICHBI HE TOJIBKO
TOPMO3HBIMH YCTaHOBKaMHU C JIMHAMOMETpaMH, HO U TOIUIMBHOW, BO3JAYXOIMMTAIONIICH, Ta30BBIBO ISIICH.
CMa304YHOM, OXJIAXKIAIOIIEH, ITyCKOBOM, MPOTHBOIIOXKAPHON U JPYTUMHU CUCTEMaMHU.

B 3aBucHMMOCTH OT TpOrpaMMBbI UCIIBITAHUN CTEH]IBI OCHAIIAIOTCS CIEIUATBHBIM 00OpYIOBAHUEM H
npudopamMu, IO3BOJISIONIMMH HMMHTHPOBATH pPA3JIMYHBIC YCIOBUS palbOThl JABUTATEIEH U HM3MEPATH
HEOOXOJMMBIE TIapaMeTpbl W TOKa3aTelu OOBEK TOB HCHBITAaHWH. Bo3ayxomurarmas cucTeMa JIO0JDKHA
OBITh 00OpPY ZIOBaHA YCTPOMCTBAMH W TpHOOpaMH, OOCCIEUYMBAIOIIMMH OIPEIC JICHHE pacxoja BO3IyXa,
€ro TMOoJOrpeBa WIM OXJAXACHHUS, BIAKHO 'CTM M 3albUIEHHOCTH. TOIUIMBHAsS CHCTEMa CTEHJIOB
OCHAIIIAEeTCS YCTPOMCTBAMU ISl OMpEEICHUsT pacxoda TOIIMBAa HAa pPa3IMUHBIX pexumax padoter JIBC, a
CHUCTEMBI OXJIAXKIEHUS M CMa3KH - YCTPOWCTBaMH JUIsl OLIEHKU TETUIOOTBOJIa B OXJIAKIAIOIUIYIO >KUIKOCTH
u wmacio. Jlis ompenelieHWss WHAMKATOPHBIX ITOKAa3aTeNed CTEHIBl OCTHAIIAIOTCS COOTBETCTBYIOIIMMH
WHMKATOPaMH | 3aIHCHIBAIONITUME MPUOOPAMH.

B crennoBbix ucnbitanusix JIBC B OCHOBHOM OnpeaesisitoTCs:

O pabourie MoKazaTeny W XapaKTePUCTUKH JBHUTATENsS MPHU pPe-TYJIUPOBKAX U KOMIUICKTAIIUH,
yYKa3aHHBIX 3aBOJOM-HM3TOTOBUTENIEM. VCHbITaHHMs TPOBOMATCA KaK NpPH TOJHOM IoJade TOIUIMBA, TaK H
MPU YAaCTUYHBIX MOJayax TOIUIMBA; JOMOJHUTEIBHO HCIBITAaHUS NPO—BOAATCS O€3 IMojauyd TOIUIMBA Ha
pexuMax MPUHYAUTEIBHOIO XO0Jo—cToro xoxa. [lo pe3ynbraraM HCIBITAHHN CTPOSTCS XapaKTEPUCTUKH
WHJMKATOPHOM MOIIIHOCTH, BHEIIHSISI CKOPOCTHASI XapaKTepUCTUKA, (B TOM UYMCIIE C PEryJIATOPHOW BETBBHIO),
YACTUYHBIC XAPAKTEPUCTH "KM, XapPAKTCPUCTUKH XOJOCTOTO XOJa, HArpy30YHbIE XapaKTePUCTU KU
MOIITHOCTA W pacxojia TOIJIMBA MpPH IMOCTOSHHBIX YacTOTaX BpaIICHHs KOJEHYATOrO BaJia, YaCTUYHBIC
XapaKTEePUCTUKU TIPU (UKCHPOBAHHOM TIOJIaue TOIUIMBA, a TaK)Ke MPU 3aJaHHBIX 3aKOHAX W3ME HECHHU
YaCTOTHI U HArpy3KH;

O JIETOHAIIMOHHBIE XapaKTePUCTUKH;
0 HaAEKHOCTD, BKIIIOYast 0€30TKa3HOCTh U H3HOCOCTOMKOCTD;
O MpeeNIbHBIC MMOKa3aTe MOITHOCTU M KpyTsamiero MmoMmenTa JIBC mpu UCKIIFOUCHUH BIUSHUS

MapaMeTpoB HECOBEPIICHCTBA TEX "HOJOTMHM H3TOTOBIEHUS, 3aBOJCKHUX JOMYCKOB HAa W3TOTOBJICHHE,
peTYIUPOBOK NPUOOPOB CHCTEM MUTAHUS U 3a)KUTAHUS.

Takue mMmoka3aTenu TMONYYarOTCS MPH HW3MEHEHWH TOJIBKO OJHOM XapaKTepUCTUKU (Hampumep,
rapaMeTpOB OIEPEKCHUS 3a)KUTaHUSA) B O00JACTH YCTOMYMBOM pabOTHI ABUTATENs C IMOJIHOW HArpy3Kou, 3a
npenesamMu KOTOpOoil, Kak MpaBUII0, TPOUCXOANT MAJACHHE MOIIHOCTH U YBEIIMYCHHUE PAcX0/1a TOIIIINBA,;

0 ITyMHOCTb pa0OTHI U BUOpAITUU ABUTATEIISA:

0 TOKCUYHOCTb, BKJIFOUAsi MPOOBI HA Pa3HBIX PeKUMaX paboThl, a TAKXKE JBIMHOCTD.

[Tocnennuii BU MCTIBITAHWUN JBUTATENIE B HACTOSIIEE BPEeMsi CTAHOBUTCS Bce Oosiee aKTyalbHBIM U
3aKOHOAATEIBHO OO0O3HAYEH "HBIM [JIJISl BBIMOJTHEHHUS TPU JUATHOCTUYECKUX MEPONPUSATHSIX. OTH
WCIIBITaHUSl OA3UPYIOTCS Ha OLEHKE COCTaBHBIX KOMIIOHEHTOB BBl "XJIOITHBIX Ta30B.

Bo3Hukaronme npu CropaHud TOIUIMBA B JIBUTATENIX ABTOMO "OMJICH KOMITOHEHTHI BBIXJIOITHBIX
ra3oB JeisaTcs Ha Bpeanble U 6e3—Bpennbie. Oxuck yriepona (CO), yrneBogopoasl (CH), okucnsl azo—Ta
(NOx), cBunen (Pb) u ero coenunenus, 1Byokuch cepol (SO2), TBEpAbIC YaCTHIBI (HAPUMEp, Caxka) - 3TO
BpeaHbie coctaBisronie. B toxe Bpems a3zor (N2), kucnopon (O2), ABYOKHCH yTieposia - YIJICKUCIIBINA
ra3 (CO2) u BomsHout map (H20) - sto OGe3Bpennbie BemiecTBA. COOTHOIICHHE ITHX COCTABIISOIIMX
oIpeseNseTcsl SKCIUTyaTa "LIMOHHBIM COCTOSIHUEM [BUTATeNsl U KaueCTBOM CrOpaHHsl CMECH, KO~Topas B
CBOIO Ouepellb 3aBHUCHUT OT IIpoIlecca CMeceoOpa3oBaHUsl, 3a-)KUTaHUsS, MapaMeTPOB KaMmephbl CTOpaHus U
CUCTEM BIIyCKa U BbIIyCKa ra3oB. [l03ToMy 3TOT BUA CTEHIOBBIX WCHBITAHUMN JBUTATE]Cl BHYTPEHHETO
cropanust TpeOyeT M30MpaTeNbHO U C BBICOKOW TOYHO 'CTHIO OMPEENATh COACPKAHHE BCEX KOMIIOHEHTOB
BBIXJIONIHBIX Ta—30B. OTO MPOMU3BOAUTCA C IMOMOUIbIO MpPUOOPOB, pPAOOTAOMUX IO METOAY
nH(ppaKpacHOrO W3NMydeHUs. MeToJ OCHOBaH Ha CIIOCOOHOCTHM YKa3aHHBIX BBIIIE KOMIT HH(ppakpacHoe
M3JTyYeHUe, a UMEHHO HM3JIYYCHHE CTPOrO Ompee JIEHHOW, XapaKTepPHOH JUIsl Ka)IOTO ra3a B OTACIBHOCTH,
JUTUHBI BOJTHBI.

A3oT siBIsieTCss HamOoJiee CYIIECTBEHHONW COCTAaBHOM 4YacThiO BO3ayxa, ero moyis paBHa 70 %. On
MOCTyNaeT B JBUTATE]Ih BMECTE C BCACBIBAEMBIM BO3JIyXOM M OOJBIIEH YacThI0O CHOBA BBIXOJUT U3 HE TO,
HE YJacTBYS B ITPOIIECCE CTOPAHUS.

Kucnopon mmeercs B BBIXJIONHBIX Ta3aX B TOM Cllydae, €CIM W3-3a CIUIIKOM OEIHON CMECH WIH



IUIOXOTO TEpPEeMEIIMBAHUS B Ka—MEpe CropaHusi HE BeChb KHUCIOpPOJ, COAEpXKAIMHCA B BO3AYXE,
UCTIOJB3YETCS B MIPOIIECCe CrOPaHUs Il OKMCICHHS TOTUIHBA.

BoasHoil map H yriaekucislid ra3 sBISIOTCS, KaK YK€ yKa3blBa—JIOCh BbIIIE, COOCTBEHHO KOHEUHBIMU
NPOJYKTaMHU CTOPAHHUSL.

Oxuchp yriepojaa - 3T0 BPEIHOE BEILECTBO BO3HUKAET, €CIM U3- 3a HejnocraTka kucinopoxaa (O2) B
CMECH HEBO3MOXHO MOIHOe okucvieHne yriepoaa (C) ¢ mpeobpazoBanuem ero B yriekucieli raz (CO).
IlockonbKy OKHCH YIJIEpOAa YK€ B MajblX KOHLEHTpaLMAX BO3AEHCTBYET Ha KOMIIOHEHTHI KpOBHM (OHa
COCIMHACTCSI C KPAcCHBIMH KpPOBSHBIMH TeNbIAMH (SPUTPOLMTAMH) M TEM CaMbIM YMEHBIIACT HX
CIOCOOHOCTh K IMOIIOIIEHUIO KHCIOpOAa), TO OHAa B IEPBYI0 Ouepedb INPUBJIEKIA BHUMaHHE
3aKOHOJATEIbHBIX OpraHoB. OKHCH YTJIEpoja CTaja TOW COCTaBHOM YacThIO BBIXJIONHBIX Ta30B, KOTOpas
nepBOil ObUla BKIIOYEHA B KAayeCTBE KOMIIOHEHTa BBIXJIONHBIX TIa30B, IOJUIE KAILEro 00s3aTelbHOMY
KOHTpOJIt0 Ha aBToMOOMIsIX. Hanbonpmas koHuentpauus CO co3paeTcst B IWIMHAPAaX BO BpeMsl CrOpaHus
TONIJIMBa, B aTMoc(epe OKHCh YIJIEpOJa CpPaBHUTEIbHO OBICTPO OKHUCIA€TCs, NpeBpalasch B
Oe3BpeIHbII YTICKUCIBIN Ta3.

Kak u B ciydae oOpa3oBaHUs OKHCH YIJIEpPOJa, HEJAOCTATOYHOE KOJIMYECTBO BO3AyXa MPHUBOJUT K
HETNOJHOMY CrOpPaHHMIO M BCIEACT 'BUE ATOTO K SMHUCCHM HECTOPEBIIMX WJI YacCTHMYHO CrOPEBIIUX
yIJ1€~BOJAOPOAOB. B BBIXJIONHBIX ra3zax HaxOASTCs, MO3TOMY HE TOJBKO YIJIEBOJOPOJ, HO M pa3IUyYHbIE
YIJIEBOAOPOAHBIE COCIMHEHHS, B TOM YHCJIE apOMaTHYECKHE YIJICBOJOPOIHBIC COCAMHEHUS, HWMEIOIINe
pe3Kuii 3amax M 4acTUYHO OTHOCSILIMECS K BELIECTBaM, BBI3bIBAIO MM pPAKOBbIE 3a00JI€BaHUS, KAKOBBIMU
CUMTAIOTCS, Hampumep, OCH3-a-MUPUHBI WIM HEHACHIIICHHBIC YTJIEBOJOPOIbI, KOTOPHIE MOJA BO3IEHCTBHEM
COJIHEYHOI'O M3JIy4YEHUs B KOMOMHAIMM C OKHCIAaMM a30Ta y4acTBYIOT B oOpa3zoBaHuMU cMmora. HacswlieHHble
YIJI€BOAOPOABI TPAKTUUECKH HE HMMEIOT 3amaxa, HO HMEIOT, OJIHAKO, HAapKOTHYECKOe JeHCTBHE U
pa3apaxkaroT CIU3UCTble O0O0JIOUKH, MpaBjaa, B Jerkoil ¢opme. Takum 00pa3oM, BBICOKME KOHLIEHTpalUH
HECTOPEBIINX YTJIEBOJOPOJIOB MOTYT OBITh BPEIHBIMU JUIS 3/0pPOBBS, KPOME TOrO, C HUMH CBS3BIBAIOT
TaK)Ke THOEeIIb JIECHBIX HACAXKAECHUI.

A30T, KOTOPBI SIBISETCS TJIaBHOM COCTAaBHOM 4YacThIO BO3/yXa, MPU HOPMAJbHBIX TEMIEpaTypax He
COGIMHACTCS C KHUCIOPOAOM. TOJIBKO MpH OCOOEHHO OOJIBIIIOM IOJIBOJE SHEPrHM, YTO HMMEET MECTO B
MpoLiecce CropaHusl TOIUIMBA B JABHUTraresie Mpu OOJBIIOM JIaBJICHUH W BBICOKOI TeMmmeparype, MPOUCXOIUT
XUMUYECKas peakiusi, B pe3yibTraTe KOTopoil oOpasyercs okuch azora (NO). Ilocie BbIXOAa U3 IMIUHIPOB
OKHCh a30Ta TPOJIOJDKAET COSTUHATHCS C KHCIOpPOoaoM, obOpasys aByokuch azora (NO2). NO u NO2
CUMTAIOTCS CTAOWJIBHBIMH Ta3aMH M OOBIYHO MX OOBEIUHSIOT TMOJ OOIIMM HAa3BaHHEM OKHCIBI a30Ta U
o6o3navaroT NOX. Bricokas konneHntparuss NOX BBI3BIBACT pa3IpaKeHHUE OPTaHOB JBIXaHUS U MPHUCYIIHE
OTpaBJICHUSAM TMpuU3HAKU. J[JIUTEIbHOE BJABIXaHUE OKHUCIIOB a30Ta MOXET MPUBECTU K PaA3pPYIICHUIO TKAHU
JIETKHX.

CoenuHeHus: CBUHIIA OOBIYHO HCIOJB3YIOTCS B KAauyeCTBE AHTHJIETOHAIIMOHHBIX CpeAcTB. VMeHHO
MO3TOMY OHHU U OKa3bIBAIOTCS B BBIXJIOMHBIX razax asurarens. Kpome Toro, cBUHIIOBbIE 100aBKU SBISIOTCS
CBOCOOpPA3HBIM CMAa304YHBIM CPEACTBOM [IJIsl BIYCKHBIX W BBIMTYCKHBIX KIIAMIAHOB, TOCKOJBKY OTIIOKEHUS
CBUHIIAa HAa HUX YMeHbLIaeT uX u3HOC. CoeAMHEHMs CBUHIA JCUCTBYIOT KaK KIETOYHBIA s Ha KpPOBb,
KOCTHBIM MO3T U HEPBHYIO CUCTEMY.

JIByOKHCBH cepbl BO3HHMKAeT 3a CUET OKHUCJIEHHUS Ccepbl, cojaepsaieiics B TormBe. I[lockonbky
conmepxkanue cepbl B OeHsuHe BechMa Mano (< 0,1 %), To ammccum nByokwcu cepbl (SO2) ocoboro
3HAYEHUs He NMPUAAETCS.

Caxxa TOSIBIIIETCS TOJIBKO TMPHU IKCTpEeMaldbHOW HexBaTKe BO3Ayxa. OOBIYHO TAaKUX YCJIOBHN Ha
MIPaBUJIBHO OTPETYJIMPOBAHHBIX OCH3MHOBBIX JBUTATENISIX HE BO3HUKAET.

Bonpuioe BiausiHME Ha BO3HUKHOBEHHME TPEX Ba)XHEHIIMX BpEJ HBIX BEIIECTB - OKUCHU YTJepoja
(CO), mecropemux yraeBogopo—noB (HC) u okucioB azora (NOX) OKa3bIBa€T COOTHOIICHHE B CMECH
OEH3MHA U BO3/TyXa.

B cpennem mis mosmHoro cropanmsi 1 kr torumBa TpeOyercs 14,7 kr Bo3ayxa. Ilpm Takol Tak
Ha3bIBaEMOM cTeXxnoMeTpuyeckod cmecu KoddduuumeHt coctaBa cMecu (Mo Kod(hduIMeHT u30bITKa
BO3ayxa) nsMOa paseH 1 (X =1).

ITo BennumHe Kod(pduIMEHTa cocTaBa cMmecd (koddp¢uienTta H30bITKA BO3yXa) MOXKHO
HETIOCPEJCTBEHHO CYJIUTh O TOM, SIBJISIET "Cs JIU cMech OemHoi mim 6oratoir. Hampumep, ecoum X = 0,8, 4To
COTOTBETCTBYET COOTHOILEHHUIO BECA PACXOAYyEMOro BO3Ayxa K Becy pacxoayemoro torumsa 0,8x14,4:1 =
11,76:1, To cMech SBISETCSA DKCTPEMAIBHO M M3NUIITHE OoraTtoil. MUHUMaNbHBIE 3HAYCHHS] OKHUCU YTJIEpoaa
nocTuratoTes npu koddduimenrax cocraBa cMecu X, npe—Bblmaronux 1.1. C 3Toro 3HaueHHs OIS OKHCH



yraepoAa B BBIXJIOMHBIX Ta3aX MPAKTUYECKH HE 3aBHCHT OT COOTHOIIEHHUS BO3JyXa M TOIUIMBA. B 3TOM
JIara3oHe JABHTaTeId padoTaloT ¢ HEOOJBIIUM M30BITKOM Bo3ayxa. CHucrema cmeceoOpa3oBaHUs MOJNAET B
JIBUTa—TE€Nh BO3AyXa Oonblie, YeM €My COOCTBEHHO HEOOXOAMMO [ijIsi Mpo-Ilecca CrOpaHHus.
[Ipennoceikoit it  6€3yKOPU3HEHHOTO (YHKIMO-HUPOBAHHUSI MOTOPOB C O€IHOW CMeChl0 SBISETCS
HAJIMYUE MOIIHOW CHUCTEMBl 3aKUTaHHs - 0co00 OeqHble CMecH, a Takke 0co00 Oora—Tele, TpeOyIOT
SHEPruM 3aXKUraHus, Kotopas 10 15 pa3 mpebllnaeT 3HaueHue 3Toi sHeprun npu X = 1. [lpu 3HaueHun
kod(pdummenta cocraBa cMecn X = 1,25 y nBurareneid OOBIYHOM KOHCTPYKIIMH JOCTHTACTCS TMPEeT
BOCIJITAMEHEHHsS] CMECH, CBEpPX JSTOr0 3HAUYEHUS CMeCh 0€3 WCIOJb30BAHUS CIEHUAIBHBIX  Mep
BOCIJIAMEHUTH HEBO3 "MOKHO.

B nmana3one OoraThIX cMeced, TO €CTh NpU 3HAUCHHSIX KO3 (UIIMEeHTa COCTaBa CMECH, MEHBILEM
1, nonst oxucu yriepoga CO BBIXJIONHBIX Ta3aX U3MEHSAETCS B 3aBUCUMOCTU OT BEJIMYUHBI COOT "HOILLIEHUS
BO3/lyXa U TOIJIMBA IPAKTUYECKU JTUHEUHO.

Hcxonss w3 yxecroueHuss TpeOOBaHUII 3aKOHA K SMUCCHUU BB XJIOMHBIX Ta30B, H3TOTOBUTENU
JIBUTATENICH YCHJICHHO CTPEMATCS COXPAHWUTh 3HAUYeHUE KOA(PQHUIMEHTa COCTaBa CMECH B OJIarOmpHUAT "HOM
C TOYKM 3pEHHS BbIOpOCa BpEeIHBIX BellecTB auanazoHe BOaM3u 1. TowyHoe cormacoBaHue IMpolecca
0o0pa3oBaHUsl CMECH, M CHCTEMBl 3a)KHTAaHHs Ha COOTBETCTBYIOIEM [BUTATENIC MPUBEIH K TOMY, YTO
BBIOPOC OKHCH YTJIepo/ia COBPEMEHHBIMHU JIBUTaTeNsIMU pe3ko yMmeHbluwics. 3Hadenus ot 0,5 no 1.5 % mno
00beMy CTalM B HACTOS-IIEe BpeMs NpaBWiIoM. Takum o00pa3oMm, CIHMIIKOM BBICOKOe cozepxka—nue CO
BCerja SsBISIETCS NpU3HAKOM oOpa3oBaHUs OOraTtoil CMecH, HampuMep, Kak CJe/ICTBUE HENpaBUIbHOU
peryIupoBKU KapOropaTopa WM HapylmIeHH B paboTe CHUCTEMBI BIpBICKA. [IpHuMHAMKU MOTYT CTaTh TaKXke
HENPaBUIBHBIM YypOBEHb IMOIIABKA, CIMIIKOM BBICOKOE IaBJICHHE TOILUIMBA, 3arpsA3HEHHBIA BO3AYLIHBIN
¢GuIbTp, HEWCHpaBHAs BEHTWIALMS KapTepa KOJEHYaTOro Baja WIM HEKOPPEKTHO paboTaro—miee
YCTPOMCTBO MPOTPEBA ABUTATEIS.

Jia HecropeBmux yriaeBogoponoB (HC) Takxke MOXKHO NOIYy UWTh MHUHUMAJIbHOE 3HAa4YCHHE, a
MMEHHO TIPH 3HaYeHUsAX X MpuOIu3UTENIbHO paBHbIX OT 1,1 mo 1,2.

Touno Taxxke, kak u conepxkanue CO, 10y YIVIEBOAOPOJOB M3-3a HEMOJIHOIO CTOPAaHUs BO3pAcCTacT
[0 Mepe yBEJIWYEHHs] KOJIM 4eCcTBa TOIUIMBA B CMECH (TO €CTh MO0 Mepe TOro, Kak CMeCh CTAaHO "BUTCS BCE
Ooraue).

Ho n B nmama3zone OemubIx cmecedd smuccusi yrieBoaopogoB HC cHoBa Bo3pactraer. Chumikom
HU3KHE TEeMIepaTypbl BO BCAachbl "BAIOLIEM KOJUJIEKTOPE M  KaMepe CropaHusi, HEpaBHOMEPHOE
pacnpe—/ieJIeHHe CMECH, NMPEeXIEBPEMEHHOE NpEeKpalleHHe TOpEeHUs CMECH H3-3a BO3JEHCTBHS XOJIOJHBIX
CTEHOK IWJIMHAPOB, 3aMeUIEHUE PO Iecca CropaHus MpU OYeHb OETHOW CMECH, BKIIIOYAs Takke rnepedon
3aKUTaHUS - BCE ATO BeleT K pe3koMmy yBenuueHuio cozepxanuss HC B BbixjonmHbeix raszax. Harpyska
JIBUTATEJIS TAKXKE U3MEHSET SMUCCHUIO YIIIEBOI0pO10B. C MOBBIIICHHEM Harpy3Kd YpoBEHb TEMIIEPATYPhI B

KaMmepe cropanus yBenuuuBaercs. [losTomy miomazgs 30HBI CTEHOK IIMUIMHAPOB, Ha KOTOPOMU
racuTCs IIamsi, 0 Mepe pocTa Harpy3ku yMmeHsblnaeTcs. Kpome Toro, Gosiee pacmivpeHuss ¥ BBITyCKa. JTOT
3¢ (deKT BbI3BIBAET CHIKEHHE OSMHCCHUM HECTOPEBIIMX YIJIEBOAOPOJIOB MO MeEpe pocTa Harpysku
nsuratens. To ke camoe OTHOCHTCS M K smuccun okucu yriepoaa CO. Ilpexne Bcero Ha aOCONIOTHOE
3Ha—4eHue smuccud HC B oueHb CHIBHOIM CTENEHW BIMAIOT PETyJIHpPOBKAa M paboTa CHUCTEMBI, a TaKke
MEXaHUYECKOE COCTOSIHUE MOTOPA.

He—mpaBunbHasi peryiaupoBKa 3aKMTaHMs, Harap Ha CBedyax 3aXuraHus, aedexTHble Kalenu
3QKUTAHUS, TOTAbHBIE MepeOOM 3a)KUTaHWs, HE-TePMETUYHAs CHCTeMa BCAChIBAHMS, HEIUIOTHOCTH B
UWIMHIpaX WIK HEUCIPaBHbIE KJamaHbl BIPHICKA SBJSIOTCS MPUYMHAMU CIHUIIKOM OOJIBLIOTO COJEpKaHUs
HECTOPEBILIUX YIJIEBOJOPOJOB B BBIXJOINHBIX ra3zax. [losTomy ompeneneHue COAEp>KaHHUs B BBIXJIOMHBIX
razax yr—JieBOJAOpOAOB, Hapsany ¢ coaepxkanuem CO daBiseTcs BaKHEWIIEH MepoM [JIsi BCECTOPOHHEH
JMAarHOCTUKU JIBUTATEIIS.

3aBucuMOCTh 3MHUCCHU OKHCIOB a3zora (NOX) oT 3HadeHums Ko-d(p@uimeHTa cocTtaBa CMECH U
MPOTEKAaeT MPSAMO MPOTHUBOIOIOKHO TOMY, KaK OHa IMPOTEKAET B Cilydae YIJIEBOJIOPOJOB. XOTs Onaromaps
O00€THEHUIO CMECH YIJIEBOJOPOJbl B 3HAYUTEIBHOM CTEMEHH Cropa—oT, HO OCTAalONIMicsS CBOOOIHBIN
KHCJIOpOJI BCTYNAae€T B PEAKLUMIO C a30TOM, MPEXIE BCEro M3-3a YBEIMYMBAIOIIECHCA TEMIEpaTypsl U
MOTBBIIIEHUSI JaBJI€HUS B Kamepe cropanus. IIpenmnochuikoil [isi MMeIOUIMX MPAaKTHUYECKUHA CMBICI
W3MEpPEHUN SBIIACTCS HAlWYWe CTeHJIa /s TMPOBEPKH JBUTATENS TMOJ Harpy3kod (CTEHA MpPOBEPKU
MOIIIHOCTHBIX XapaKTePUCTUK IBUTATEIS).

[TpuunHO#l TOrO, YTO TpPHU JANbHEHIIEM OOETHEHHH CMECH COJIep)KaHHE OKHCIOB a30Ta CHOBA
CHIDKAeTCsl, SIBIISIETCS CHIDKEHUE TeMIlepaTyp B KaMmepe CropaHusi, KOTOpOE€ CHOBa HACTyNaeT Mo Mepe
yBenuueHus: KoddduuumeHta cocraBa cMecH, TO €CTb IO MeEpe «pa3 "KIKEHHUS» CMECH, KOJIUYECTBO



TOIJIUBA B KOTOPOM yMeHbIlaeTcs. TeM caMbIM CHOBAa YCTpaHSETCs NMPEANOCHUIKa O0Opa30oBaHMSI OKHCIIOB
a3oTa.

C yBenuyeHHEM ONEPEKEHHs 3aKUTaHUS, TO €CThb BCE OOJMbLIMM CMEIEHHEM €ro B HaIlpaBJICHUU
PaHHETo 3aXUraHUs H CBSI3aHHOE C OSTHM I[IOBBIIIEHHWE TEMIIEpaTyp B KaMepe CropaHusl NPUBOAIT K
YBEJIMUYEHHUIO IMUCCUH OKUCIIOB a30Ta BO BCEM JIMAana30He COOTHO IIEHUH BO3/1yXa U TOIUIMBA.

JIByokuch yriaeposa wunM yriaekucnbli raz CO2 He 4BISeTCS TaK Ha3blBAEMbIM BPEIHBIM
BEIIECTBOM: KaK KOHEYHBIH TMPOIYKT Cropa—HUS OH JOCTMraeT MaKCcUMyMa B Tak Ha3blBaeMOU
cTrexuomerprue—ckor Touke npu kodpdunuente X = 1. [Moatomy conepxkanne CO; B BBIXJIONMHBIX Ta3ax
MOKHO B35ITh 3a Mepy, MOKa3bIBAIONIyI0 CTEleHb Oojiee WM MEHee IOJHOTO cropaHus. MakcumanbHO
BO3MOXHOE 3HaueHWe npu kKodpoumuente X = 1 M HIEATBHOM TOJHOM CrOPaHHWU COCTaBISUIO OBl
npumepHo 14 % mo 06bémy. Uem Oounbie conepka—Hue CO2 B BBIXJIOMHBIX Ta3ax MPHUOIMKAETCS K 3TOMY
3HAYEHUIO, TEM IIOJIHEE NMPOUCXOJUT CTOPAHUE U TEM MEHbIIE 0Jis1 okucH yrie—pona CO M HecropeBUIMX
yraesonopoaoB HC. C apyroil cTopoHbl, Mpu HEOONBIIOM COACPKAHUHM BPEIHBIX BEIIECTB B BBIXJIOMHBIX
ra—3ax CIWIIKOM HHU3Koe 3HaueHue ypoBHA CO; sBIseTcs NPU3HAKOM HEIOMyCTUMOTO pa30aBiIeHHUs
BBIXJIOMHBIX Ta30B M3-3a HAJMYKS HE TEPMETUYHOCTH UJIH MPOTapoB (AbIP) B BHIXJIOMHON cUCTEME.

CBoOoaubii kucnmopon (O2) mosiBisieTCss B BBIXJIONHBIX ra3ax NMpu M30BITKE BO3ayxa B cMmecu. Kax
TONBKO 3HaueHHe Kodpduiumen—Ta X HAUWHAET NPEBHIIATh 1, MPOUCXOAUT YETKOE YBEIUYEHHE
co—mepxkanusg O2. Bmecte ¢ MakCUMajlbHOM BEIMYMHOM YPOBHS YIJIEKUCIOrO0 Ta3a CoOJEpiKaHue
KHUCJIOpOJia SIBJISIETCSl OJHO3HAYHBIM TIOKa3a—TeJIeM Iepexoja OT JAMana3oHa OoraTtbIXx cMmeced K OeqHbIM
CMECSIM, a TaKXKE MPU3HAKOM HET€PMETUUHOCTH B CUCTEME BCACHIBAHUS U B BBl "XJIOITHOW CUCTEME.

IIpu Temneparypax, mnpebimaromux 600 °C. B BBIXJIOIHOW CHCTEME IMPOUCXOAUT HaJIbHEHIIee
okucneane CO m HC xucnoponom mo H20 u CO2 , mpuyem Ui MOBBIIEHUS 3(PPEKTUBHOCTH ITOTO
mporecca BO3MOXKHO —IO/IBEIGHWE BTOPUYHOTO BO3[AyXa BOJM3M BBIMYCKHBIX KianaHoB. Bepxom
JOCTIDKEHHS B O3TOM 00NacTH SBISIETCS Tak Ha3blBaeMbIi TepMmopeakTop. OH CKOHCTPYHpPOBAH TaKUM
o0Opa3om, uTo npu paboTe Ha OOraThIX CMECSX, KOTJa B BBIXJIONHBIX razax nosbimaercsa coiepxanue CO u
HC, B ra3z nobasnsercss Bo3ayX M 3Ta CMECh BOCIUIAMEHSIETCS IPU BBICOKHX TEMIIEpaTypax, B pe3ysibTaTe
Yero BpEAHbIE BEIIECTBA CroparoT. I3-3a TMOBBIMIEHHBIX pPAacXo—JOB TOIIMBA MPHU HCIOJIb30BAHUU
TEPMUYECKOTO JOKUTAHUS STy TEXHOJOTHIO Ha OOJBIIMHCTBE COBPEMEHHBIX ABTOMOOWIIEH 3aMeHH Ia
KaTajau3aTopHas cucTema.

BnpoueM, Ha HEKOTOPHIX aBTOMOOWJISIX C Karalu3aTOpaMHM TakKe IPOU3BOJIUTCS IOJBOJ
JIOTIOTHUTENIPHOTO BO3JlyXa, HampuMep, ¢ Leiblo Oojee ObICTPOro HarpeBaHHsl KaTalu—3aropa B ¢asze
MporpeBa U JOCTHKEHHUs OoJee JIyulIero JOKUTaHus Ipy paboTe Ha XOJIOCTOM XOJy.

B 3aBHCHMMOCTH OT MpHUMEHSIEMON KOHLEMIUU OOpaOOTKHU BBIXJIOMHBIX I'a30B pa3iHyaloT TPU BHUAA
CUCTEM KaTaJu3aTOpOB:

] OKUCIISIOLINE KAaTATU3aTOPHL:

O JBYXKOHTYpHbIE (WJIM JBYXCTYIIEHYATbhIE) KaTaJIN3aTOPBI;

O 3-X KOMIIOHEHTHBIE KAaTaJM3aToOpbl BBIXJIOMHBIX TIa30B, BO3-ICHCTBYIOIIME Ha TakKue
KOMIOHEHThI BbIxJona, kak NOx, HC, CO (oHu MOryT OBITb peryJupyeMbIMH M HEPEryJIHpPYEMbIMU
KaTaJlu3a "TOPaMH).

Tonbko 3-KOMITIOHEHTHBIE KaTalM3aTOphl 00JaNal0T CIMOCOOHO 'CThIO OJHOBPEMEHHO CHU3HTH
COIEp)KAHUE BCEX TPEX BPEIHBIX KOMMOHEHTOB BbIXJIONHBIX razoB CO, HC u NOx, nmpuueM B O4Y€Hb
3HaYUTENBHOM pa3Mmepe. B couetanwu ¢ perynupoBkoil kod(dduimeHTa coctaBa CMECH 3-KOMIIOHEHTHBIN
KaTalu3aTop B HACTOSIIEE BpeMsl NPEACTaBIsAeT co0oi Hambonee S(PPEKTUBHYIO CHUCTEMY OYHUCTKU
BBIXJIOIIHBIX TI'a30B KU IHO3TOMY C€ro IMPUMCHAIOT JJid BBIIIOJIHCHUA CaMBIX CTPOrux Hpe,Z[HI/IcaHI/Iﬁ 1o
COJIEP’KaHUIO BPE/IHBIX BEUIECTB B BBIXJIONE aBTOMOOMIIEH.

KaTam/BaTop COCTOUT U3 CO6CTB€HHO AKTUBHOI'O KaTaJIUTHUYC'CKOI'O CJI0s1, OCHOBBI (HOCI/ITCHH) JJIA
3TOrO CJIOS U KOpIlyca M3 CTAJBbHOrO JHUCTa. B KauecTBe HOCUTEINS KaTaIUTUYECKOTO CJIO0S MCHOJB3YIOTCS
TPU CUCTEMBI:

O HACBIIIHAS OCHOBAa (EBPONECHCKUMH H3TOTOBHUTEISIMH aBTO MOOHJICH IPAaKTHYECKH He
MIpUMEHSIETCA);

0 KEepaMHUUYECKHEe MOHOJMTHI (HauOoJiee pacpoCTPpaHEHbI B HACTOSIIIEE BPEMSI);

0 METaTTHYECKHE MOHOJIHTHI.

KepaMndeckre MOHONHTBI NMPEJICTABISAIOT COOOW KepaMHUYe 'CKOE TeNlo, 4epe3 KOTOpOoe MPOXOIUT
HECKOJIBKO ThICSY MaJeHbKMX KaHaioB. [lo 3TuM kaHaTtam npoTeKkaeT BBIXJIONHOW ra3. Kepammka cocTout
13 YCTOMYHMBOTO K BBICOKMM TeMIIepaTypaM MaTepHalia Ha OCHOBE MarHus, allOMUHUS U KPEMHHSL.

UyBCTBUTENBHBIN K yJapaM MOHOJIUT 3JIACTUYHO 3aKpEIUIeTCs B JIMCTOBOM Kopryce. [[nst aroro



ME KAy CTEHKaMH KOpIlyca M HOCHUTEJIEeM HaXOJWUTCS MeTaJlInyecKass CeTKa M3 BBICOKOJETMpOBaHHOU
CTAJILHOW TIPOBOJIOKM JuamMeTpoM mpumepHo 0,25 mMMm. DTa ceTka JOHKHA OBITh JJIACTUYHOHM, YTOOBI
NPEeIOTBPATUTh TOBPEXKACHHUS MOHOJIUTA BCJIEACTBUE JIOMYCKOB TMPH HW3TOTOBJICHUH, Pa3IHMUHBIX
KOX(PPUITMEHTOB paCIIMPEHUs] MaTeprua JIOB KOPITyca U OCHOBBI, MEXaHHMYECKHX HArpy30K IMPH JIBIKEHUU
U IEUCTBYIONIMX Ha KEPAMUYECKOE TEJIO Ta30BhIX CHUIIL.

Mertannuyeckue MOHOJIMTHI TOKa TNPHUMEHSIOTCS  peako. B OONBIIMHCTBE  ClydaeB  HX
yCTaHABIMBAIOT BOMW3M JBUraTeNied B Ka4eCTBE TaK HAa3bIBAEMBIX MPEABAPUTENbHBIX WIH ITyCKOBBIX
KaTaJlu "3aTOPOB B JOINOJHEHUE K TIJABHOMY KaTajlu3aTopy, 4TOOBI MpU IYCKE XOJOIHOTO JBUIATENs
obicTpee AoCcTHYb (D (HEKTUBHOCTH KaTaTUTH "4€CKOT0 MPeoOpa3oBaHHUs.

Kepamuueckne M MeTalIMYECKUE MOHOJIMTHI HYXKAAIOTCS B CJIO€ HOCHUTENSI M3 OKUCH AJIOMHHHUS
(«wash-coaty» - «IIpOMBIBOYHOE TOKPBITHE»), KOTOPBIA yBeianunBaeT d((PEKTUBHYIO MOBEPXHOCTD
karanmm3atopa ¢ kodddurmentrom 7000. HaHeceHHBI HA 3TOT CIIOM aKTUBHOE KATAIUTUYECKOE TMOKPHITHE Y
OKHUCJIIOIIMX KaTallu3aTO"pPOB  COCTOMT MX OJIarOpOJHBIX METAUIOB IUIATUHBI M Halagus, vy
TPEXKOMIIOHEHTHBIX KaTalu3aTOpOB - U3 IUIATUHBI U pojus. [lmaTu—Ha yCKOpsSieT Mpouecc OKHCIIECHUs
YTJEBOMOPOAOB U OKHUCH YTJIEpOAa, POJUH CHOCOOCTBYET pEIyKIUU (YMEHBIICHHIO) OKHCIOB a30Ta.
Ko—nudecTBo 61aropoAHBIX METAJIJIOB B OJHOM KaTaln3aTOPe COCTABIIA €T MPUMEPHO 2...3 rpamma.

TpeboBanue, wu30HpaTeIbHO U € OONBIION TOYHOCTBIO ONPEAE JIATH COAEpPXKAHHE BCEX
KOMITOHCHTOB BBIXJIOITHBIX T'a30B MPHUBEIH K TOMY, YTO U3 BCEX M3BECTHBIX METOJOB M3MEPEHUN B MPAKTUKE
OC—TaJCsl TOJBKO METOJ M3MEPEHUH C TOMOIIbI0 HH(pakpacHoro w3y deHus. Ha 3ToM mnpunnume
pabotaet ipubop dupmer borr ETT 008.14.

[Tpubop ETT 008.14 mns usmepenust conmepxkanuss CO Taxke, Kak M BCE APYrUe MPHOOPHI s
WCCIICZIOBAaHMs BBIXJIOMHBIX Ta30B, OTHOCALIMECS K CHCTeME IpoBepoyHoro obopymoBanus Bosch- Coinpac
-TesI-System, ympaBisercss MUKpPOMIPOIIECCOPOM U B OCHOB™HOM pabOTaeT aBTOMATUYECKU. TeM cambiM B
3HAUUTENIBHOM  CTENEHM UCKJIIYAlOTCSl BIMSHUE HA XOJ IPOBEPKH OKpYy)Kalolled cpeabl U
00CITy>KMBAIOIIETO MepCoHAA.

[Tocne BKiIrOUYEHUS HpUOOpa OCYIIECTBISIETCS €ro caMolnpo—Bepka W LUK nporpesa. [locme
WCTEUYEHHs] BPEMEHHM MPOrpeBa, paB—HOrO0 NPUMEPHO 3 MHUHYTaM, TMPOU3BOAMUTCA BCACBIBAHHE TaK
Ha3bl "BAEMOI'0 «HYJIEBOI'O» Ta3a, TO €CTh BO3[yXa, a TakKe NpoAyBKa raso—Boro Tpakta. [locie sToro
puOOp TOTOB K pabdoTe.

N3mepenne HaumHAeTCs C BKIIOYEHHUs Hacoca. Takke M B 3TOM Cilyd4ae BHaydaje NPUMEPHO B
teueHrne 10 cekyH]J CHOBa BCAchIBA€TCSl YMCTHIN BO3AYX M MPOU3BOIUTCS aBTOMAaTHYeCKas yCTaHOBKA HYJIS.
[lonyuenHass B pe3yibTaTe MW3MEPEHHUS BeJIMYMHA 3alIOMUHAETCS MHKPOIIPOLIECCOPOM Mpubopa Kak
JIEUCTBYIOIIIEE 3HAUYCHUE HYJs. TOJIBKO MOCJI€ 3TOr0 MArHUTHBIM KJIamaH MEpPEeKI0YaeT ra3oBbId TPaKT Ha
MIPOXOXK/ICHNE BBIXJIOMHBIX Ta30B.

3aBUCUMOCTh METOJa M3MEPEHHUH OT TeMIepaTypbl YYT€Ha B BBIYUCIUTEIBHOM Iporpamme
MHKPOIIPOLIECCOPA, KOTOPBIM IIPOBOAUT C OTOM LENbI0 KOHTPOJIb IPUEMHOM KaMepbl. YUUTHIBACTCS
TaKkKe OapoMeTpHruecKas BbICOTa U YaCTOTa CETH.

B ocranmpHOM mpoueccop cineauT 3a BceMH (YHKIMSIMH TpUOO—pa B IUIaHE COOJIIOACHUS
MPEANUCAaHHBIX TPAHUYHBIX BeMWYMH. O HEJOMYCTUMBIX OTKJIOHEHHUSX COOOIIAeTCs IOJb30BATENI0 U
MIpOLECC TPOBEACHMS MPOBEPOK HEMEMJIEHHO IpeKpamaercs. M3mepeHus NpoBOAATCS B NPOLEHTAX OT
obuiero oobema (B % 1o 00bEMY).

Haumensiiee paspemienne cocrasiser 0,01 % mo o0bpémy. B mpo—mecce u3mepenun cooOmiaercs o
cienyomux aedexrax:

0 HEeMpaBUIIbHAS PETYJINPOBKA KapOropaTopa;

0 HEHCIIpaBHAsl CHCTeMa cMeceoOpa3oBaHUs, 00Opa3yeTcsi CIWIIKOM Oorartas WJIW CIUIIKOM
OcaHas CMeCh;

0 HETPaBWIBHBIA YPOBEHB MOILIaBKa KapOropaTopa;

0 HEUCIIPABHOCTh YCTPOHUCTBA 00OTAIIICHHSI CMECH NP YCKO "PEHHSIX;

0 HETPAaBUIIBHOE YHCII0 000POTOB XOJIOCTOTO XOJIa;

0 HemnpaBuIbHas paboTa yCTpoiicTBa 00OTalIeHNs CMECH TIPU MTPOTPEBE IBUTATEIIS;

0 HEWCIPaBHAS BEHTHJIAIUS KapTepa KOJICHYATOTrO Bajia;

0 Mporap yIIOTHUTEIHHON MPOKIIAIKU TOJTOBKH IIMIUHAPOB;

0 3arpsi3HEHUE BO3AYIIHOTO (QUIIBTPA;

O o ¢yHKIMM Katanu3aTopa, Bkiatodass HC. ecnu ecTh BO3MOXX "HOCTb MPOBEACHUSI N3MEPEHUI
710 ¥ TIOCJIe KaTaau3aropa.
Onenka yriesogoponos (HC) mpousBoastca B wactunax Ha muwuiioH (ppt). 1000000 ppt =100 %



o 00béMy. Haumenslnee paz—perienue 2 ppt. BeiBoauTcs uHpopMaliys o cieayromux qedexrax:

J HEMOJIHOE CrOpPaHUe:

] HEHUCTpaBHasg cucTeMa cMeceoOpa3oBaHUs, Mepedou Mpolec—ca CroOpaHus H3-3a CIUIIKOM
OeHOM cMecH:

] HEUCTpaBHAs CUCTeMa 3aKUTaHMs, MepeOOoM 3aKUraHus, Ha TIpUMEpP, U3-3a OTIIOKEHHS
Harapa Ha cBe4ax, Je(eKTHbBIX Kabesel, HempaBMIbHOW YCTAHOBKH 3a)KUTaHHS:

] HErepMETHUYHOCTh B CHUCTEME BCAChIBaHHA, HEIUIOTHOCTH B KapOroopaTope, B cHUCTEME
BIIPBICKA, B KJIallaHaX BIPBLICKA, HCTCPMC " TUUYHOCTD BIIYCKHBIX WJIM BBIITYCKHBIX KJIAIIAHOB:

] o ynkuuu karanuzatopa, Briarodas CO, eciau ecTb BO3MOXK "HOCTh IIPOBEICHUS U3MEPEHUN

710 ¥ TIOCJIE KaTajau3aTropa.

W3mepenus asyokucu yriaepoaa (CO2) mpoBoasTcss B HpoleH Tax OT obmero oobéma (B % 1o
00béMy). Hammenbmee paspemenue cocraBiasier 0,1 % mo o00vémy. BreiBomutcss wuHpopmanus o
CIIeAy0IHX AedeKTax:

O HenosiHoe cropanue (B cBsizu ¢ CO u HO);
O HETOYHAasl peryJMpOBKa CUCTEMBI cMeceoOpa3oBaHus, Koad~¢durmenta cocraBa cmecu X (B
ces3u ¢ CO u O2).

Usmepenus kucinopon (O2) mpoBoisTcss B MpoleHTaX oOT obmero oobemMa (B % 1o 00bEMY).
Haumenpmee paspemenue cocraBmuger 0,1 % mno o0bémy. BreBomutcs wuHbOpMamus o CleIyrOIUX
nedexTax:

O HETOYHAsl PETYJIMPOBKA CUCTEMbI cMeceoOpazoBanus B cBs3u ¢ CO u CO2.

V3MepeHus: OKHCIOB a30Ta TPOM3BOIATCS B YacTHIAX Ha MuWIvHOH (ppT). Haumensbimee
pasperieHue 5 ppr.

BeiBogutcest nHpopMaIus o cieayomux aedekrax (TOJIbKO B COUYETAHWU C UCIBITAHUSIMHU Ha CTCHJIC
IO OTIPE/ICTICHUIO MOLITHOCT- HBIX XapaKTePUCTUK ABUTATENIs):

O 0 KadyecTBe (YHKIMOHWPOBAHMS CHCTEMbl OYHCTKH BBIXJIOII "HBIX Ta30B OT SIOBHTHIX
(BpenHbIx) BemecTB B uX cBsi3u ¢ CO n HC;
O 0 paboTe CUCTEMBI 0OPATHOTO TTO/IBO/IA BHIXJIOMHBIX Ta30B.

Nsmepenue mpupocta HC (A HC) sBnsercs MeTroaoMm, NMPU KO TOPOM MOXKHO H30MpATEIhHO
OILICHUTH MPOLECC CMECeoOpa3oBaHUA M KAayecTBO IpoIlecca CrOpaHHs B KaXKIOM OTAEIBHOM IMIIMHApPE.
[Ipennochuikoi Uisi MOpPOBENEHUS TaKUX M3MEPEHUN CHYKUT HAJIWYUEe Hapsgy C HM3MEpPUTEIbHBIM
pruOoOpoM, MMEIOLIUM BO3MOXKHOCTH on—pexaeneHus noau HC B BBIXJIONHBIX ra3ax, Takke U MOTOPHOTO
Tec—Tepa C MPUCIOCOOICHUEM I KOPOTKOTO 3aMbIKaHHs IMJIUHIPOB, pa3paOOTaHHBIM CHELMAIbHO IS
npoBeacHus: m3mepenuit nenbthl HC (A HC). Takue mpucnocoOieHUsT UMEIOTCS Y MOTOPHBIX TECTE POB
bomrt MOT 301 u MOT 501.

[Ipu paGote nBUraTenss Ha XOJOCTOM XOJy B BBIXJIONHBIX Ta3ax cO37a€Tcs BIOJHE OMPEeNIEHHOEe
conepskanue yriesogopoaos HC.

Ecnu 3aMKHYTh HAaKOpPOTKO 3aKUTaHHWE OJHOTO W3 UWIMHIPOB, TO ATOT LMIUHAP TMOJIHOCTHIO
BBEIOPOCHT BCIO CMECh, KOTOpas CME IIAeTCS C OCTaIbHBIMU BBIXJIOMHBIMU Ta3amu. COOTBETCTBEHHO
3TO™MY yBeIMuuTCA 3amepeHHoe conaepkanne HC B BbeixymonHbix razax. YBenuuenwe nonu HC seiasercs
MacIITaboM JTsI OIIEHKH COCTaBa CMECH B IAHHOM LIUJIHHJIPE.

boraras cmech BbI3bIBaeT Oousblioe yBenundyeHue conepxkanuss HC. HeOosblioe MNOBBIIICHHE
o3HauaeT OemHyr0 cMech. CpaBHEHHE pE3yJIbTATOB HU3MEPEHHH OTIENBbHBIX LWIMHIPOB MEXIYy COOOU
M0TKa3bIBa€T PAaBHOMEPHOCTh OOpa30BaHUA CMECH JUISl KaXJOro LWIMH pa HWJIK COOTBETCTBEHHO, O
MPUCYIINX JAHHOMY HWIHHIPY AePeKTax, ABISIONUXCS IPUUNHON yBennueHus coaepxkanus HC.

UroObl co31aTh paBHBbIE YCIOBHS M3MEPEHUN A BCEX LMIMH APOB, HEOOXOIMMO OCYILECTBIISTH
KOpPOTKO€ 3aMblKaHuE UUIUHAPOB U mu3MmepeHrne HC B COOTBETCTBUU C TOYHO OIpPEACIIEHHON MpOrpaM—"Mou
MIPOBEJICHUSI ITOM OMNepaluy, YTO B IOJHOW Mepe obecreyrMBa—eTCsl B Clydae HCIIOJIb30BAHUS MOTOPHBIX
tectepoB bomr MOT 301 u MOT 501. Tosnbko B 3TOM ciyyae MOKHO I'apaHTHpPOBAaThb OJHO3HA4Y "HbIE
pe3yibTaThl u3MepeHui. Pasymeercs, uro usmepenue npupocta goiau HC. 1o ectb A HC cnemyer
MPOU3BOJIUTH TOJNBKO TEped  Kara JU3aTopoM, TIOCKOJIBKY IMpeoO0pa3oBaHHE  YTIJIEBOJOPOJOB B
KaTaJin—3aTope cBeneT Ha HeT 3¢ deKT Bo3pacTtanus coaepkanus HC.

W3mepenue mpupocta A0ONHM YTIEBOJOPOAOB B BbIxJomHbIX razax A HC o0bidHO mpoBOAMTCS Ha
He3arpyKeHHOM JIBUraTelie Ipu 000"poTax X0JI0CTOro X0/a.

Kak Opimo  ykazaHo, TmpaBWiIa W METOAbl  HCHBITAHWA  JABUTATE JIel  OMpeeNstoTcs
COOTBETCTBYIOIIUMH  OTEYECTBEHHBIMHM W  MEX JIyHAPOAHBIMH  CTaHAApPTaMH W  CHCIHATbHBIMH
HOPMAaTHUBHBIMH JI0KyMEHTaMH, HO B HEKOTOPBIX CTpaHaX MCHOJb3YIOTCS HAIlMOHAJIbHBIE CTAHAPTHI,



HECKOJIbKO OTJIMYAIOIIUECs IpelyCMaTpUBaeMOd KOM TJIEKTHOCTBIO JBUTATeNss M €ro cUcteM, GpopMmyiamu
IPUBE/ICHUS PE3YJIbTATOB K CTAHIAPTHBIM (HOPMAJIbHBIM) YCIOBHUSIM.

B MexIyHapoIHBIX KaTajorax BCTPEHYAIOTCS DPE3y/ibTaThl CTEHJOBBIX MCIBITAHWNA JBUTaTesell ¢
NOKa3aTesIMU, onpeaenéHHeIMU 1o MetogukaM ctangaptoB DIN (I'epmanns). SAI (CIHA) u no apyrum
METO/IMKaM, Ha 4YTO He00X0AUMO oOpaliaTh BHUMaHHE IIPU COMOCTAaBUTEIbHBIX OLIEHKAX.

Coz[epmaHI/Ie OT4YcCTa
B otueTe 0 3aHATHH OTBETUTHh NUCHMEHHO Ha CJICOYIOIUC BOIIPOCHI.
Kaknmu YCTaHOBKAaMM U CTCHAAMHU JIOJIDKCH OBITE OCHaAIICH CTCHA AJId UCIIbITaHUA I[BHI‘aTeJ'IefI?

O Kakue mnokazaTtenn M XapaKTEPUCTUKU ONPEAENAIOTCS B CTEHAOBBIX HUCIBITAaHUIX
IBUTaTENEC?

O Copepxat 1 BeIXJIONHBIE ra3bl Oe3BpeaHble BenlecTBa? Ec—nu na To, kakue?

0 Ha yem ocHOBaH MeTon HH(PAKPACHOTO U3TyUEHUS?

O VYyacTByeT 11 @30T B IPOLIECCE CTOPAHUS TOILIUBA?

0 Copepxat U BBIXJIOITHBIE Ta3bl KUCIOPO, €CIIH JIa TO B Ka“KUX Clydasx?

O [Touemy oOpasyeTcs OKuCh yrieponaa?

O Kaxoit mokasarenp xapakTepu3yeT KauecTBO paboueit cmecu?

O BocnnamensTcst 11 TOIUIMBHAS CMeCh IpH KodunuenTe n30piTka Bo3ayxa X=1,3?

O Kakoli mokasarenb XxapakTepusyeT npu3HaK oOpa3oBaHus Ooratoii cMecu?

0 Kakue mnpuuMHBI MOIYT BBI3bIBaThb pE3KOE YBEJIWYEHHE COIEpXKaHHUsI HECTOPEBLIMX
yrieBoopoaoB (CH) B BBIXJIOMHBIX razax?

O O xakux JedexTax BBIBOAUTCA HWHPOpPMANMs HAa OCHOBAHMM W3MEPEHUS YPOBHS
yrieBoaopoaoB CH, asyokucu yriepona CO2, kucinopoaa O2, okucinoB azora NOx?

O Kak ompenensiercss ¥ OIEHHMBaeTcs IMpolecc cMmeceoOpa3o—BaHUs B KaXKIOM IHIUHIPE
neuratensd’?

] Jliig yero npenHaszHaueH tepmopeaxTop? IlpuHnumn ero aeicTus.

O Kakwue cymiecTByoT BUIbI CHCTEM KaTaIU3aTOPOB U Kakoi U3 HUX Hauboisee r¢dekTuBen?

O [Mopsimok padotel mpubopa ETT 008.14 miis uzmepenus co—nepxanust CO?

0 O kakux nedekrax coobmaet mpudop B nporecce ETT 008.14 uzmepenus?

3anucarb PEC3YyJIbTaThI HUCITBLITAHUH JABUTATCIIA.

JIABOPATOPHAS PABOTA Ne 3



Tema: CTEHJIOBBIE UCITBITAHUS TPAHCMUCCUN

[TpomomxuTenbHOCTH paboThl 4 Yaca.

[ens paboThI

O3HAKOMHTBCSI ¥ TIOHSITh METOJAWKY TIPOBEACHUS CTEHIOBBIX HWCIBITAHUA My(T CLEIUICHHUS,
MEXaHHYeCKUX KOpOOOK mepenad, pa3gaTOYHbIX KOpPOOOK M KOpPOOOK O0TOOpa MOIIHOCTH, aBTOMAaTH4e "CKUX
KOpOOOK Tiepeiay, Kap/IaHHbIX Mepeiay U BeTyIHX MOCTOB.

Conepxanue pabOThI

BHUMAaTEeTbHO MPOYUTATh W MOHSTH MPEICTABICHHYIO HMU)KE METOJAWKY WCIBITAaHUS TPAHCMUCCHU Ha
CTEH/aX ¥ TOCJIE 3TOr0 COCTaBUTh OTYET O BBHINOJHEHHOW paboTe M MPEACTAaBUTH €ro ISl PO BEPKH
Iperno/iaBaTelio.

1. CreH0BbIE UCTIBITAHUS TPAHCMHUCCHM

CTeHI0BbIE UCHBITAHMS TPAHCMHUCCUH HMEIOT LENbI0 ONpEeNe JIEHHE NapaMeTpOB IPOYHOCTH,
yCTaJOCTH,  KECTKOCTH, HAAEKHOCTH, BHYTPEHHMX  DHEPre€THMUYECKHUX  IMOTEPb,  TEMIEPATypPHBIX
XapaKTepU "CTHUK, CHEIHAIbHBIX IMOKa3aTenei pabdoThl OTAETbHBIX AJIIEMEHTOB M JPYTUX XapaKTepUCTHK. B
OOJIBIIIMHCTBE CIIy4aeB WCHBITAHUS TPAHCMHUCCHUN aBTOMOOWIIEH MPOBOJSATCS HA YHUBEPCAIBHBIX CTEH Jax
JUISL OLICHKU OJTHOBPEMEHHO HCCIIeyEeMbIX MHOTHX MOKa3aTeslell pabounx MpoLeccoB.

JUis MCTIBITAHUN OTAENBHBIX Y3JIOB M arperaroB TPAaHCMHCCHUM B HACTOAILIEE BPEMS HCIOJIB3YIOTCSA
CTEHJbl KaK IMPSMOI0 HArpyK€ HHS C PA30MKHYTHIM IOTOKOM MOIIHOCTH, TaK M CTEHJbl C 3aMKHY " ThIM
KOHTYpPOM U C JIUMHAMHYECKHM Harpy>K€HHEM OT MaXOBBIX MacC MM OT CHELMAIBHBIX Harpy304HBIX
YCTPOMCTB.

C 1enpro MOBBILEHUS YKOHOMUYHOCTH CTEHJIOBBIX HCHBITAHUN TPAHCMUCCUN YacTO HCIOJb3YIOTCS
YCTaHOBKH, MCIOJB3YIOIIHUE SIBJICHHE peKylepauud MOIIHOCTH. lIpu Takoil cxeme HarpyXeHusi MOXHO
aBTOMATU3HUPOBATh IMPOLECC MCIBITAHUA IyTEM YCTAHOBKM IIPOCTBIX 3JIEKTPOHHBIX INPOTrPAMMHPYIOIINX
YCTPOMCTB, MO3BOJSIOMIMX CO3[aBaTh Pa3JIWYHbIE COYETAHMS KPYTALIMX MOMEHTOB M YIJIOTBOW CKOPOCTH
npu J000H TOCIeNOBaTeNbHOCTH MX 4YepeloBaHMA. B 3TOM ciyyae peXHMMbl CTEHIOBBIX MCIBITAaHUN
NpUOMIDKAIOTCA K AKCIUTyaTallMOHHBIM, 4YTO Ja€T BO3MOXKHOCTb Ooyiee OOBEKTHBHO OIIEHUBATH
XapaKTePUCTUKU OOBEKTOB MCITBITAHHH.

HcnpiTanuss MyQT CHEIUIEHHH BKIIIOYAIOT oOmpenesneHne Kodh—duimMeHta 3amaca-BeIHMYUHBI H
CTa0MJIBHOCTH MOMEHTa TpEeHHs, YO pyrux jaedopmanuii >JIE€MEHTOB HAXKUMHOTO  MEXaHH3Ma,
HaJEKHOCTH TMPHU TOBBIIMIEHHBIX YAacTOTaX BpaIIeHMs, TEPMOCTOHKOCTH (PPUKIIMOHHBIX D3JIEMEHTOB,
UCCIIEZIOBAaHUE TapamMeTpoB  OalaHCHUPOBKH, XapaKTePUCTUK JAeMiipepa KpYyTWIbHBIX  KoJeOaHUil,
M3HOCOCTOMKO™CTH (PUKLIMOHHBIX HAaKIaJ0K, WX HAMOKaeMOCTH B BoAe M Macie, ko3dduimenra
none3noro aeiicteust (KI1/]) npuBoa 1 HEKOTOPBIX IPYTUX CBOMCTB.

[lepen ucnbITaHUSIME MEXAaHU3M CLEIUICHHUsSI B cOope, cOOpOoU—HbIE €IUHUIBI €ro MPHUBOJIA, & TAKKE
OTACTbHBIC 3JIEMEHTHI, HAlpu "MEp BEIOMBIH IHCK, MOIBEPraioTCs BCEM HEOOXOIUMBIM KOHTPOJIb "HBIM
W3MEpEeHUsIM U B3BEUIMBAaHUSAM, a Bpalllalolluecs [eTald, KpoMe TOro - OalaHCUpOBKe. YTpyrue
neGopManuy AJIEMEHTOB HAXXHMHO TO MeXaHHM3Ma OIPENENSIOTCsS IMPH TOJTHOM BKIIOYEHHUU CHETUICHHS.
OHu u3MepsAI0TCS MHAMKATOPAMHM NPHU YCTAHOBKE CLEIJICHHS Ha CIEUUalbHYIO IUIMTY. JTH JedopManuu
HE JOJDKHBI BBI3BIBATH M3 'MEHEHHUS XOJa HaxXuMHOro aucka Oomee 10 % oT Teoperuyecku
PO "CYUTAHHOTO.

[IporpaMMbl KOMIUIEKCHBIX ~HCHBITAaHUH My(T CLEIUIEHHH npe-IyCMaTpUBalOT LUKIUYECKYIO
MIOBTOPSIEMOCTh IIPOLIECCOB BKJIFOUE€ "HHSI U BBIKIIOUEHHSI C UMUTALIMEH Pa3IMYHbIX PEXKUMOB PaOOTHI.

JUnsi MCTIBITaHUM CLEIUIEHUH TNPUMEHSIOTCS CTEH/bl, CHAOXEH "Hble MEXaHHW3MaMHU Harpy>KeHUs
KpYTSALIUM MOMEHTOM M OCEBBIM YCHJIMEM, a TAK)KE YCTPOHWCTBAMHM H3MEPEHUS MOMEHTA, OCEBOrO YCHWIIMS,
NIEPEMEILEHUS U YIJIa 3aKpy4YUBAHHUS.

XapakTtepuctiuka Kod(@ulueHTa 3amaca CLEIJICHUS OIpeaeis—eTcss MO pe3yJibTaTaM H3MEpEeHUs
KpYyTSILLIEr0O MOMEHTA, IPU KOTOPOM HAYMHAETCS NPOCKAIb3bIBAHME BEIOMOIO JHUCKA OTHOCHUTEIBHO
BEAYIIMX YacTeW CLEIUICHUs, 3aKpPEIUICHHBbIX HENOABWXKHO. llepen cHA—~TMeM 53TOM XapaKTEpUCTHKU
MOBEPXHOCTh (DPUKIIMOHHBIX HAKIAJ0K BEJIOMOrO JUCKa MNpupadaThiBaeTcs ¢ pabOYUMH TOBEPXHOCTAMHU
Ma—XOBHMKa M HOXMMHOTO Jucka. KpyTsamuii MOMEHT u3MepsieTcsl MpH MOJTHOM BKIIIOUEHUU CLEIUICHUS U
BpallleHUH BEJOMOTO JMCKa B JBYX HAIPABJICHUSAX C YACTOTON BpalleHus 2 00/MHH.

B HekoTOpbIX cilydasx BCIEACTBUE BIMSHUS LEHTPOOEKHBIX CHJI Ha IepedaBac MbI KPyTSAIIMHA
MOMEHT KO3((UIMEeHT 3amaca CLEIJICHUS OIpene-JiseTcss IpH BpalleHUH CLEIJICHUS C pa3iInyHOU
YaCcTOTOM BIUIOTH /10 MAaKCHUMalbHOH. [IpyM 3TOM Haudaso MpOCKAJIb3bIBAHUS OMpPEAENSETCA MO pe3ysbTaTaM
CpPaBHEHMs [T0OKAa3aHUH JBYX TAXOMETPOB, YCTAHOB JIEHHBIX HA BEAYLIEH U BEJOMOM YaCTAX CLEIICHHUS.



JInst CHATHA XapaKTepUCTUK HA)XKMMHOTO MEXaHU3Ma YCTaHaB JIMBAETCS 3aBUCHUMOCTh YCHJIMSA Ha
pplyarax oOT HX IHEepeMEeUIeHMs. YCWIME MOXET CO3/1aBaThCsi MEXAaHMYECKUM WM ITHEBMATHUYECKUM
ycTpoiictBoM. OHO ompeaensercss IWUHAMOMETPOM, a IMEPEMEUICHUE PblYaroB - HHAMKATOPOM YaCOBOIO
TUIIA.

XapaKkTepUCTHUKU TacuTeNs KPYTUIBHBIX KOJEOAHUU OIpeae JIAIOTCA NpPU 3aKPEIUICHUHU CTYIUIIBI
BEJIOMOI0 JHUCKa Ha LUIMLAX HE HOJBWKHOro Bama. [Ipm 3TOM K AMCKY NPUKIAABIBAETCS KPYTAIIUN
MOMEHT U 3aMepseTCsl Yrojl ero nepeMelleHuss Mpyu MOCTENEHHOM YBEJIWYEHHUH MOMEHTa (AJisi TMOCTPOSHUS
neriau rucrepesuca). Kpome Toro, BeIOMBIM IMCK HMCHBITHIBACTCS HAa IEHTpU(yTre, Ie OLEHUBA IOTCS €ro
IPOYHOCTHBIE TapaMeTpbl OT BO3ACHCTBUSA LIEHTPOOEKHBIX CHJI. B 3TOM cilydae MCHBITAaHHUS MPOBOJSATCS
IPY Y9acTOTE BpAIlleHHs], B JBa pa3a MPEBHIIIAIONICH MaKCUMaIbHBIE 000POTHI KOJIEHYATOTO

Basia apuratens. [lepen HauamoM UCTIBITAHUH CLETUIEHUE HarpeBaeTcsa npumepHo a0 250 °C.

OCHOBHBIMU ~ XapaKTEPUCTUKAMHU MPHUBOAA, KOTOPHIE TIONY4alOT B JIAOOPATOPHBIX YCIIOBUSIX,
spisitorcss KITJ[ mpuBoja v 3aBUCHMOCTh NEpeMENICHUS HaXKMMHOTO JIHCKa OT XOJa MEeAAd CUEIJICHUS.
KIIJ] mpuBoa OIICHUBAETCS 1O OTHOIICHUIO pabOThI, TPeOyeMOil Ha Me—peMENICHHe HAKUMHOTO IHUCKA, KO
BCel 3aTpauyeHHON paboTe B MPO11€CCe BHIKIIOUEHHUS CUEIUICHHUS.

[Tocne CHATHS HEPEYMCIECHHBIX BBIIIE XapaKTEPUCTUK MEXa HU3M CLEIIEHUS B cOope M Haumbosee
OTBETCTBEHHYIO €0 YacTh - BEJAOMBIH TUCK ¢ (GPUKIIMOHHOIN OOIIMBKOM - UCTIBITHIBAIOT HA LIeHTpudyre. B
mporecce MCHBITAHUN OmpenenseTcs HaASKHOCTh JeTa JieH Npu BO3JICHCTBUM IEHTPOOEKHBIX CHIL.
Benomble nucku M cuen—JeHHe B cOOpe JIETKOBBIX aBTOMOOWIJICH MPOBEPSIOT MPU YacTOTE BpallCHHS,
MpeBBIIAONIC B 2 pas3a, a Tpy30BBIX aBTOMOOMIEH B 1,5 pa3a MakCUManbHYI YacTOTy BpalICHHUS
KOJICHYaTOro Baja JBura—teis. McnopiTaHus NpoBOAATCS OOBIYHO B TeUeHHe 15 MuH.

Ilepen HayanoM HCOBITAHUM CUCIUICHHE WM OTAEJIBHO BEIOMBIA JUCK € Ha KJIaJKamMu
HarpeBatoTca a0 temnepatypbl 250 °C. [lo OKOHYaHUM HMCHBITAHUN NE€TANU TIIATEIBHO OCMATPUBAIOTCS C
LeNbI0 00HApPYKe HUS BO3MOXKHBIX ITOBPEXKICHHUHA

HcnbiTanuss Ha HaAE€XKHOCTb, BKJIIOYAs MCIHBITAHMS HAa JOJTOBEYHOCTh M H3HOCOCTOMKOCTH
MeXaHu3Ma CLEIUIEHUS B cOOpe M OT JICNIbHBIX 3I'0 3JIEMEHTOB, MPOBOJATCA, KaK MPaBWIIO, HA CTEHJAX,
CHaOXEHHBIX BeOylIed Maccoil, MOMEHT UHEpLUHUU KOTOPOl COOTBET CTBYET MOMEHTY WHEpPLUU
BpallAIOMIUXCS M TOCTYNATeNbHO JABH KYIIMXCS Macc aTomoOmns. Ilpu »TOoM Bemymas Macca,
COeTMHEH"HAs C DJIEKTPOABHUTaTEIeM CTEHJIa, OOBIYHO 3HAYUTENILHO MPEBBINIAET BEAOMYIO Maccy. Bepomas
(Harpy3ouHasi) Macca MOJOUpaeTcss MO0 CyMMapHOW Macce BpAaIIAlOIIMXCS YacTedl TPAaHCMHCCHUU C Y4ETOM
e€¢ oOmero mnepemaroyHoro uyucia. Bemomas Macca, Kak MpaBWIO, CO-CTOMT U3 HaOopa JHCKOB,
MIO3BOJISIIOIINX PErYJIMPOBATh PEXKUMBI Ha-TPYKEHUS CLETUICHUS.

HcnpiTanust 3akiaio4aroTcsl B MEPUOJUYECKOM BKIIOYEHHM CIEIUICHUS W CBOOOJHOM YCKOPEHHH
BEJAOMOM Macchl J0

4acTOThl BpAILlCHHWS PABHOM YAaCTOTE BpAllCHWs BEAYIIEH MAaccChl, IIOCJIE YEro CLEIJICHUE
BBIKJIIOYAETCA U OCYLIECTBISIETCS TOPMOXKEHHME BENOMOM Macchl. 3areM LUK noBropsercs. HanéxHocTh
CUEIUICHUSI JTUMUTHPYETCS CTOMKOCTbIO (PPUKIMOHHBIX HAKIAJAOK M JAPYTUX JAeTajeil, MOABEep:KEHHBIX
U3HOCY M YCTAJOCTHBIM pazpymeHusM. [lo—3Tomy Oonbmioli 00bEM COCTABISAIOT WCHBITAHUA OTICIBHO
B3STHIX (PUKIMOHHBIX HAKJIaJ0K, IIAPHUPOB M PbhIUArOB HAXUMHOIO JUCKA, MPYKUH U BBDKUMHBIX
MOJIIMITHUKOB, B TMPOIECCe KOTOPBIX 00532 "TEIbHO ONPEACTSAIOTCS COMPOTHBICHHE YCTaJIOCTHBIM
pa3pylIeHUsIM, TEPMOCTOMKOCTb, HM3HOCOCTOMKOCTb, a JJIsi HaKIaJoK emé€ ¢ CTa OWIbHOCTb
KO3 PHULIMEHTA TPEHHUS.

HcnbiTanuss MeXaHUYECKUX KOPOOOK Iepejad, pa3aaTodHbIX KOPOOOK W KOpOOOK 0TOOpa MOIIHOCTH
B OCHOBHOM pETJaMEHTUPY FOTCSI COOTBETCTBYIOIIMMHU OTpacieBbiMu crtangaptamu  (OCT) ans
aBTOMOOMJIEH M BKIIIOYAIOT: OIpejaeieHrue HaAEKHOCTH, CTAaTUCTHMUE "CKOM MNPOYHOCTH (IO HArpysKkam,
paspymaronmM Haubosnee ciaboe 3BEHO), JKECTKOCTH KOHCTPYKIWH, W3THOHOTO M KOHTaKTHOTO
CONPO"THUBJICHUS, YCTAJIOCTU 3yOuaThIX 3alleIJICHUI, BEIMYMHBI U IOJIOKE HHSI IMATEH KOHTAaKTOB 3yObheB
HIecTepeH BCeX IMepefad IOJA Harpy3 "KOW, JOJTOBEYHOCTH IOALIMITHUKOB. KOX(PQHUIMEHTa MOJIE3HOIO
NEeICTBHSI, TOCTPOECHUE TEMIIEPATYpPHOH XapaKTepUCTUKH (10 BpeMeHU HENpPEepBhIBHONW pabOThl B peXUME
MaKCHUMalbHOW MOIIHOCTH JIBH TaTelNs), ONpeiesieHue KadecTBa YIUIOTHEHHM, OICHKH YpPOBHS BUO "panuid
U 1IyMa, JETKOCTH TepeKIIoueHusl nepenad, KauecTBa pabOThl CHHXPOHM3ATOPOB, My(T MEPEKIIOUEHUs U
MEXaHU3MOB ympaBie Hus. [Ipu HCOBITaHUSIX HA HAAEKHOCTb OMPENENSETCS I0JTOBEY-HOCTh HIECTEPEH
(Mo M3ruOHOM M KOHTaKTHOMW YCTaJOCTH 3yObeB), MOAIIMIHUKOB KadeHHs (IO KOHTAaKTHOW YCTallOCTH U
U3HOCY), TOJALIMITHUKOB CKOJIBXKEHUS My(T MEepeKIoYeHuss Iepeaad, CHHXPO-HM3aTOpPOB, TOPLEBBIX
MOBEPXHOCTEH IlEeCTEepEH, CAJIbHUKOB, KapTepa W omop arperatoB. Kpome Ttoro, ucciemyercs BIHSHUE
Pa3TUYHBIX KOHCTPYKTHUBHBIX M TEXHOJIOTHUYECKUX (PAKTOPOB Ha pabOTy 3TUX PEIYKTOPOB.



CreHapl, NpUMEHsAEMBbIE JUIsI HUCHBITAHUN MEXaHUYECKUX pPEe IyKTOPOB aBTOMOOMIIEH, JIOJIKHBI
co3/aBaTh TpeOyeMble Harpy304 "Hbl€ U CKOPOCTHBIE PEXHMMBI, JO3UPOBAaTh U KOHTPOJIUPOBATH UX BO BCEM
pabouemM MHTepBajie, a Takke OOecleyrBaTh PETYJIMPOBKH TEMIEpPAaTypHBIX YCIOBUH pPabOTBHI arperartos.
JUia 3TUX WCHBITAaHUH NPUMEHSIOTCS KaK CTEHJbl Pa30MKHYTOTO THIA (CTEHABl C MPSMBIM ITOTOKOM
MOIIHOCTH), B KOTOPBIX HAarpy>keHHWe OCYIIECTBISAETCS TOPMO3HBIMHM YCTPOMCTBAMH, TaK U CTEHIbI
3aMKHYTOTO TuIla (C 3a"MKHYTBIM IOTOKOM MOIIHOCTH) C Harpy)k€HHE€M BHYTPEHHUMH CH-JaMH,
BO3HHMKAIOIIUMU B  pe3ylibTare MpEeABAPUTEIBHOIO U  NPHUHYAU-TEIBHOIO  3aKpydyHMBaHUS  BajoB
KMHEMAaTHYECKOI'0 KOHTYpa.

Ha ctenpax mepBoro tuma oObIYHO MPOBOAATCS KPATKOBPE MEHHBIE HECIIOKHBIE MCIIBITAHMS, TOTJa
KaK CTEHJbl BTOPOT'O TUIIA, KaK 00Jie€ SKOHOMHUYHBIE, HAIIUIM IPUMEHEHUE IS JJIMTENIbHBIX UC IIBITAHUY.

VcnblTaHuss peayKTOpOB B OCHOBHOM IPOBOAATCS MNPHU HArpy3—Kax, OJIM3KUX K MaKCHUMAaJIbHBIM
KPYTSAIIMM MOMEHTaM JIBUTATeNss Ha KaxaoW mepenade, MO0 1O CIEUUAIBHBIM IPOrpamMMaMm,
pa3pabo—TaHHBIM Ha OCHOBE M3YYEHHs HArpy304HbIX PEKUMOB B YCIOBUSX pEabHOW SKCIUTyaTalluH.
OpHako cienyeT y4MTbIBaTb, YTO MAaKCH "MaJIbHbIM KpPYTSAIIMA MOMEHT [JBUTATeNsl HCHOJIb3YEeTCS Yy
aBTOMOOM el He 4acTo - okojo 10 % oT oOmero BpeMeHHM JKCIulyaTtanuu. Bmecte ¢ TeM HHOrjga Ha
TPAHCMHUCCHUIO NIEPENAETCS KPYTAILIMA MO MEHT BbIIIE MAKCUMAJILHOTO PACYETHOTO 10 ABUTATEIIO.

IIpocThle OAHOCTYyNEHYAThle MCIBITAaHUS JleTajJedl KOpoOOK Ie—peMeHbl Iepegad U JIpYyrux
PEIYKTOPOB B TapMOHHUYECKOM PEKMUME HArpy>KeHHs MPOBOJIATCA Ha CTEHIAX JIOOBIX CXEM IOCTPOCHHUS.
On—Hako, 1O 3KOHOMHUYECKMM COOOpaXEHUSIM IPEANOYTHTENbHEE BbIOMpaTh CTEHIbl C PE30HAHCHBIM
MPUBOIOM, TO3BOJISIIOIIMM IPH HEOOJIBIIMX 3aTparaXx HHEPTUU PEaTUu30BBIBATh BBICOKYIO YacTOTy U
BEJIMYMHY Harpy3o0K.

Ha puc. 1 mokazansl CXeMbI TaKUX CTEHJIOB, pa3padoTaHHbIX (GupmMoil «ILIeHk».

Pucynok 1. Cxemsl ycranoBOK (hupmbl «LLIeHK» 11 ncnsITaHuid KOpoOOK mepenay:

a) 6e3 oTOopa MOITHOCTH, 0) C OTOOPOM MOIITHOCTH;

I u 2 - crarop ¥ Bajd poTOpa MOBOPOTHOTO IWIMHApA: 3 - KPYTWIBHBIM H3MEpPU TEIbHBIN
TUHAMOMETp; 4 - UCTBIThIBAEMbIE KOPOOKHM Mepenad: 5 - 3aMbIKarollie 3y0yaTbie nepesaud HarpyKarolero
MOMeHTa: 6 - Bal 3aTSDKKM  KOHTypa: 7 - DJJEKTpOJABMraTellb IpPUBOAA BaJoOB: 8§ - OCHOBHOM
ANEKTPOIPOCCENbHBIA  YCHIMTENb TOBOPOTHOTO TUAPOIMIMHIpPA 3aKPYTKM KHHEMAaTHYECKOW Ienu
cTeHAa; 9 - TMIPOLMIUH]IP HATPY>KEHHsI BaJIOB 0TOOpPA MOIIIHOCTH

Hns Harpysok no 600 kH nmpenmouyTuTenbHee HMCMOJIb30BATh MEXAHMYECKUE PE30HAHCHBIE CTEHIbI,
npu Harpyskax cBeimie 600 kH cnemyer wucnonb3oBaTh TIuapope3oHaHCHbIE CTeHIbl. K HemocraTkam
PE30HAHCHBIX CTEHJOB CJIEyeT OTHECTH OTPaHUYEHHS MO JIeMI(UpYyIOIIMM CBOWCTBaM M Jedopmanusim
HCIIBITEIBAEMOTO 00BEKTa, a TAK)KE HEIOCTATOK CBOOO/IBI BRIOOPA YaCTOTHBIX TAPaMETPOB HA TPy KCHUSI.

MexaHu3Mbl MEPEKIIOYeHHs Tepeaad HUCIBITHIBAIOTCS MO CIe LHaJIbHBIM MPOTrpaMMaM Ha CTEHJaX
C DJIGKTPUYECKUM WM MHEBMAa THUUYECKUM MPHUBOJOM BKJIIOYEHUS W BBIKIIOUEHHUs. VICTIBITAaHUSA COCTOSIT B
MOCTEI0BATEIbHOM BKJIIOUYEHHHM W BBIKIIOYECHHM TIE€pead Ha 4acTOTe BpalleHus, coctasistomeit 75 % ot
MaKCHMAaJIbHBIX O0OpOTOB KaXI0W mepenaud. McmplTaHusl TPOBOAATCS 1O TEX IMOpP, MOKAa HE CTaHET
MPOCITYLINBATLCSl XapaKTEPHBIM IIyM, CO3/aBaeMblil 3adaThl™ MH KOJIECaMH, CBHUAETEIbCTBYIOLIUI 00
M3HOCE MEXAaHMU3MOB MEePEeKIIOUCHHUS Nepeay.

HcnpiTanuss aBTOMAaTWYeCKUX KOpOOOK mepenad  BXOJAAIIMX B COCTaB  aBTOMATHYECKHX
ABTOMOOWJIHBIX ~ WMJU  TPAaKTOPHBIX  TPAHC MHUCCUH, JOIMOJHUTEIBHO  BKIIOYAIOT  HMCCIEIOBaHUS
3aBUCHUMOCTH MOMEHTa MEPEeKIIOYEHHUsS OT CKOPOCTH JBMIKEHMS MAalIMHBbl M HArpy3—KH BEIOMOM Baly, a
TaKXKe XapaKTePUCTUKH YIIPABIISIOIMIUX CUCTEM M MOMEHTHI TPEHHUSI B TOPMO3aX U (PPUKIIHOHAX KOPOOKH.

I'mnpomexannueckue nepemaun ([MII) moaBepraroTCsi MCIBI TaHUSAM HA CICIHAIBHBIX CTCHAX.
Nx meroguka permamentupoBana ['OCT 12118-75. B 3Tux wucnelTaHUsX ompejaessiercs Oe3pazMepHas
XapaKTepUCTUKa THAPOTpaHcPopMaropa, BKIOYAs 3aBUCUMOCTH Ko Ddduiuenta Tpanchopmanuu
KpPYTSIIEro MOMEHTa, KOod((UIIMEHTa MOJIE3HOTO NEHCTBUS M BXOJHOIO MOMEHTA OT MEPEJIaTOYHOTO YHUCIIa
MeXaHHU3Ma.

WcnbiTanust mpoBOAATCS Ha PEKUME IOCTOSIHHOTO KPYTSIIET0 MOMEHTa Ha BEAYIIEM Bally B
npenenax ot 0,5 1o 0,9 MakcMMaIbHOTO KPYTAILIET0O MOMEHTA JIBUTATEIIA.

Cratnyeckas MPOYHOCTh TUIPOIEpPENAYN OMpPENEseTCs NPHU NEPEeIaTOYHOM YHUCIE, PAaBHOM HYIIIO,
¥ MOMEHTE Ha BXO/Ie, 00IbIIIeM MaKCUMAIBHOTO 3HAYEHUSI MOMEHTA JIBUTATEIIS.

Kpome Toro, Ha creHmax ompenensieTcss TepMETUYHOCTb, HPOYHOCTh U JIOJITOBEYHOCTh
YIUIOTHEHHUH, a TAKXKE JI0JITOBEYHOCTh My(PT CBOOOIHOTO XO0/1a.

Kpome Toro, Ha creHmax ompenensieTcss TepMETUYHOCTb, NPOYHOCTh U JIOJITOBEUYHOCTh



YIUIOTHEHHUH, a TAKXKe JI0JITOBEYHOCTh My(PT CBOOOTHOTO X0/1a.

HcnpiTanuss Ha  pabOTOCIIOCOOHOCTH — MPEAYCMATPUBAOT  OMPEJIEJICHHE  BO3MOXKHOCTEH
THAPOIIEPETaun BBIMOJIHATH 3aJaHHBIC (PYHKIIMH, COXpaHss 3HAYEHWs OCHOBHBIX TapaMeTpOB B Tpejeliax,
YCTaHOBJICHHBIX COOTBETCTBYIOIIEH TEXHUYECKOW HOKymeHTauuei. [lo3eMeHTHO B THAPOAMHAMHYECKHUX
nepeaavax UCTBITHIBAIOTCS BCE OCHOBHBIE Y3JIbl: THAPOTPAHCHOPMATOP, HACOCHI, (PPUKITMOHHBIC

MEXaHU3MBI, MyQTBI CBOOOJHOTO X0/1a, 3y0UaThie MepeIayu U MexXa HU3MbI OJJOKUPOBKH BBIXOIHOTO
Baja.

[Ipy wucnbITaHUSX HA JOJTOBEYHOCTh ABTOMATHUYECKHX KOpo—0ok mepemad u ['MII B cbope
ompenenseTcss BpeMs paboThl (YHUCIO IIMKIOB), B TEUEHHE KOTOPOTO OOBEKT WCIBITAHUN COXpaHseT
pabo—rocmocoOHOCTh. Harpy3ka mpu 3TUX HCIBITAHUAX CO3MAaETCS WIM Ta KOU ke Kak mpu padore ['MII
Ha aBTOMOOMJIE B YCIIOBUSX DKCILTya ~TaIliH, WIIH YBEITUYCHHOM NIl YCKOPEHHMSI HCTIBITAHU.

[IpeBbilieHNEe 4YKCla MUKIOB 10 HACTYIUICHUS MPEAEIbHOTO COCTOSHMS, KOTOPOE BO3HHMKAeT 3a
BpeMsl peajbHOM OHKCIUTyaTallMu, XapaKTepU3yeT, TaK Ha3blBa€MbIH, «3amacy» MNOTCHI[MAJIbHBIX CBOWCTB
oOBekTa ucnbpiTaHui. OHAKO YpPEe3MEPHOE YBEIWYCHHE IMKJIOB HA TPYXKEHHUS M (OPCUPOBAHUE PEIKUMOB
WCTIBITAHUN MOJKET MPUBECTH K UCKAKEHHBIM U AK€ HEMPABUIIBHBIM pe3yibTaTtaM. [loaToMy Bpe—MeHHbIE
napaMeTpbl U PEXHMbl YCKOPEHHBIX HCIBITAHUN BBIOMPAFOTCS TOCJE TIIATEIHHOTO aHaIn3a HECKOJIBKUX
NPOOHBIX JKCIIEPU MEHTOB, YTOOBI XapaKTep pa3pylICHHUH WM TPEACIbHOIO HM3HOCAa JeTajield Obul
SKBUBAJICHTEH IKCILUTYyaTallMOHHOMY.

CreHiOBbIE HCHBITAHUS KapJaHHBIX Mepenad npoBonstcs B co-oTBerctBUM ¢ ['OCT 14023-81 u
BKJIIOYAIOT W3MEPEHHME BCEX JIMHEHM HBIX W YTIJOBBIX PAa3MEPOB, 3a30POB B COCIUHEHUSX, OIpPEACIICHHUE
YCU IS OCEBOTO TEPEMEIICHMs INUIMIEBOIO Bajla B IUIMIEBOW BTYJKE, pa JIMAIBHOTO OWEHUS TPYOBI
KapJaHHOTO Bajia, KOHTPOJIb KQ4eCTBA CBAP "HBIX IIIBOB U IJIABHOCTH PA0OTHI KapJaHHBIX IIAPHUPOB.

HcnpiTanuss HaYMHAIOTCA C ONPEACJICHUS IPOYHOCTH I0J] CTATUYECKOM HArpy3kKou KpyTSAIIHM
MOMEHTOM JI0 paspylieHuss cnaboro 3BeHa. 3aTeM HccleayeTcss BHOpamust W TPOU3BOJAMTCS
OamancupoB—Ka. [Ipy NMHAMHYECKUX WCTBITAHUSX HA CIENUATbHBIX CTEHJAX, OIEHUBACTCS KPUTHYECKAs
4acTOTa BpallleHUs /10 TOSIBICHUs M3TUO- HBIX KonebOanuil, a Taxxke KIIJ| mepemaun. Kputndeckas gactora
BpallleHUs] yCTAHABJIMBAETCS TIPH IIOCTENIEHHOM YBEJIMYEHHH OOOpPO—TOB O pPacYETHOrO 3HAYCHHS,
KOTOpoe JOJDKHO TmpeBbimath Ha 30 % YacToTy BpallleHHs KapJaHHOW Iepefadyd, COOTBETCTBYIOIIYIO
MaK"CUMaJIbHOM CKOPOCTH JIBUKEHHUSI MAIIIUHBI.

[Ipy wucnbITaHUSIX 1O OIEHKE JIOJATOBEYHOCTH KapJaHHOM TMe—peJadyd MporpaMMUPYIOTCS
W3MEHEHUSI Harpy>KeHHs MO YEThIpEM HCCIENyEeMbIM IMapaMeTpaMm: KpYyTAIIEMY MOMEHTY, 4YacToTe
Bpallle "HHUSI, YTIIy MEXI1Yy BaTaMU U OCEBOMY MEPEMEIECHHUIO B IITUIIEBOM COEAMHEHUU.

Kapnanneie mnepemaunt B yCIOBHAX OKCIUTyaTalldd paOOTalOT KaK IPU IOCTOSHHBIX PEKUMax
HarpykeHus: (HampuMep, BO BpeMs [BIDKCHUS aBTOMOOWIIS C TIOCTOSHHOM CKOpPOCTBIO), TaK M TIpHU
Mepe MEHHBIX Harpy3kax (Hampumep, NpH TPOTaHUW MAIIMHBI C MeCTa WM TPHU JBWIKEHUH TIO
nepecedy€éHHOM MecTHOCTH). [loaToMy HcCHbITaHMS KapJaHHBIX IEpeJad Ha CTEHJaX MPOBOAATCS KaK MpH
(bMKCUPOBAaH"HOM 3HAYCHHUM KPYTAILIETO MOMEHTa, OOBIYHO OJM3KOTO K MaKCH "MaJbHOMY, TaK M TIpH
MEPEMEHHBIX KPYTAIIMX MOMEHTaX B COOTBET "CTBUHU C 3a/IaHHOU MTPOTrpaMMOil SKCIIEPUMEHTOB.

be3oTka3HOCTh KapJaHHBIX Tepenad B CHENU(PUUISCKUX YCIOBUSAX IKCIUTyaTalldd TPOBEPSETCS Ha
CHEIHMabHO O00OpYNOBAaHHBIX yCTAaHOBKAX, HAMpPUMEpP, HAa CTEHAAX C TPS3CBOM WM BOASHON BaH "HaMH, B
MbIJIEBOW WJIM KIIMMAaTUYECKON Kamepax.

B ocHOBHOM wucHbITaHUSI KapJaHHbIX Mepelady MPOBOJATCA HAa KPYTWIbHBIX MAalllMHAX U
WHEPIMOHHBIX CTEHJAX C M3MEHEHHWEM JEHCTBYIOIIErO0 KPYTALIEr0 MOMEHTa BO BPEMEHHM W IO BEJIUYHUHE.
JlunaMuyeckre Harpy3kd CO3/al0TCSi B COOTBETCTBUU C pEalIbHO JEUCTBYIOIIMMHM B HKCILTyaTallMH II0
CIICLIMAIbHBIM MTPOTPAMMaM.

CreHOBbIE HUCIBITAHUS BEAYIIMX MOCTOB TIPOBOJAATCA Kak B cOOpe, TaKk M TOADJIEMEHTHO B
COOTBETCTBHM C JICHCTBYIOIIMMU HOP"MATUBHBIMU JIOKYMEHTaMHU. VICHIBITHIBAIOTCS OCHOBHBIE Y3IbI U
JIeTa—JId BEAYLIMX MOCTOB: TlaBHas mepenada, auddepeHnman, moiayocw, Oallka MOCTa, MOBOPOTHBIC
KyJIak¥l (YIPaBJISIEMBIX BEIYIIIMX MOCTOB ITOJTHONPHUBOIHBIX aBTOMOOUIIEH).

MeToaudeckn Mpolecc MCHBITA HUN TJABHBIX MEpenad CXOX C HCIBITAHHSIMH KOpOOOK mepenad.
[Ipu ompeneneHNM CTaTUCTUYECKOW MPOYHOCTH M KECTKOCTH BEAYIIMX MOCTOB 00s3aTENIbHO COOJIOIaeTCs
cxeMa HarpykeHusi 0aJOK MOCTOB, COOTBETCTBYIONIAs MPHIOKEHUIO BEPTHKAIBHBIX HArpy30K OT
TTOJABECKH WJIM HECYIIEH CHCTEMBI.

B cBapHBIX KOHCTPYKIUSIX KapTep BEAYILIEro MOCTa JOBOJAMUTCA 1O pPa3pyLICHUS CKpy4HMBAIOLIEH
Harpy3KO¥H C IeJIbIO OTpe/IeICHUsT KaueCTBa CBAPHBIX IITBOB.

[Ipu punamuyeckux wucnbiTanusx omnpenensercs KIIJ BegymeTo MocTa, Ko3(pPUIEEHT



OsokupoBkH U depeHnnana, I0JTrOBEY "HOCTh 3YObeB IIECTEpEH TJIaBHOW Iepefavd, TOIITUITHUKOB,
netaneit nuddepenimana, CaATbHUKOB U APYTUX YIUIOTHCHUH, TIOTyOCeH 1 OaIKu MOCTa.

OCHOBHO TPUYMHOM OTKA30B BEAYILIMX MOCTOB SIBJISIIOTCS TO-BPEXKIEHUSI IIECTEPEH TJIaBHOM
nepeaaun, pexXuM padboThl KOTOPBIX B TPAHCMHCCHHM HanOOJee TSXKEIbIM BCIIEICTBUE BBICOKOW HArpy3Ku U
4acToro €€ M3MEHEHMs, MPUUYEM B IIUPOKHUX MpeAesaxX MPHIOKEHHO TO KPYTAIIEro MOMEHTa M CKOPOCTH
BpaICHHUS.

JloIrOBEYHOCTh  TMOJIYOCEM  OompenessieTcss Ha CTEHJax LHMKIM 9eCKOro  3HAKOMEPEMEHHOTO
HArpyXeHUs KPYTSAIMIMM MOMEHTOM [0 TporpamMmaM, BKJIIOYAIONIMM OJIOKM HHU3KOYACTOTHBIX U
BBICOKOYAC "TOTHBIX Harpy30K CO CTyNEHYATHIM U3MEHEHUEM aMILTUTY bl KOJIE0aTeIbHBIX MPOIIECCOB.

CormnpoTuBlieHHE YCTaJIOCTH OaJOK MOCTOB OILICHMBAETCS MYTEM HCMBITAHUN Ha CHEIUAIbHBIX
CTEHJIax-MyJIbCATOPaX, CO3/IAI0IIUX IJTUTEIbHYIO IEPEMEHHYIO HArPY3KY.

JIist vcnbITaHUKA BEAYHIMX MOCTOB B OCHOBHOM HCIOJB3YIOTCS CTEHJABl C 3aMKHYTBIM ITOTOKOM
MOIITHOCTH.

YCKOpEHHBIM CTEHJOBBIM HCIBITAHUSIM HaWOOJiee YacTO MO "BEPraroTCsl TPAaHCMHCCHH B cOope,
BKJIFOYAIOIIHE B OOIIEeM ciydae KOpoOKy Iepeaad, pa3gaTOuyHyl0 KOpOOKY, BEAYIIHH MOCT MU KOHEY " HYIO
nepenady. Takoe coueTaHue arperatoB 0OyCIOBJICHO TEM, YTO U KOpoOKa mepenad, U pa3naToyHas KopoOka,
W BEIyIIMA MOCT, U KOHEUHas Iepeaavya coJep)kar 3youaTeie 3alleryIeHus, MOAMUITHAKY, Bajbl, a MOAX0] K
X HCIBITAHUSAM B OCHOBHOM - HJICHTHUYCH.

Ha crenmax MOryT HMMHTHpPOBAaThCS Kak OOBIYHBIC OSKCIUTyaTa [IMOHHBIC HAarpy3kKd, TakK U
MOBBIIICHHBIC TUHAMUYECKHUE PA3IMYHOTO XapaKTepa ISl CO3/1aHUsl YCIOBUN YCKOPEHHBIX UCTIBITAHUH.

B OCHOBY METOIMKHM YCKOPEHHBIX HCIHBITAHUM MOJIOKEHA Kade CTBEHHAs HJACHTUYHOCTh
MOBPEKACHUM AeTalield MO BUAY U XapakTepy MPOMEXKYTOUHBIX W MPEJEIbHBIX COCTOSIHHUM, MOJYyYSHHBIX B
CTEHJIOBBIX YCJIOBUSX M IPU pEaIbHOM JKCIUTyaTallM MAIIMHBI. Y CTKOPEHUE MCIBITAHUW JOCTUraeTcs 3a
CU€T COKpallleHU! TepephlBOB B paboTe, YBEIMUEHHUS YHCIA IIUKIOB U TMOBBIIICHUS YPOBHS HArpyXe "HUS
y37la WM arperaTta Mo CPaBHEHHWIO C AKCIUTyaTallMOHHBIMH pe »KUMaMH, YCWJICHHsI BO3JEUCTBHUS (aKTOPOB,
CBSI3aHHBIX C BIUSIHUEM OKPY>KAIOIIEH CpeJibl U pa3INUHbIX BHEIIHUX BO3JEHCTBUN.

JIsi OIIEHKHM JTOCTOBEPHOCTH PE3yJIbTaTOB CTEHIIOBBIX HCHBITA"HUN TNpPUMEHSETCs Kod()HUIueHT
COTNOCTaBUMOCTH OTKa30B M H3HO- COB Ha CTEHJIE W B YCIOBUAX PsIOBOM 3Kciuryartauuu. Kpurepuem
paspymieHus: OOBIYHO CIIYXKHUT TIOJIHAs TOTEeps JETalbl0 Hecyled crocoOHoctu. MHorma 3a kputepwmid
paspylieHusl TMPUHUMAETCS Ha4JaJo O0Opa30BaHUS MAKPOTPEIIMH, ONPEASIsIEMbIX BHU3YaJIbHO WIH C
nomMotpio nedexrockona. DakT pa3pylmieHds ACTald WIA y3JIa WHO T/a YCTAaHaBIIMBACTCS IO PE3KOMY
W3MEHEHUIO peXUMa pabOThl MCTBITATEIHHOTO CTEHMAA: MAJICHUIO HATPy3KH, U3MEHEHHUIO0 € aMIUTH "TYIbl
W 4YacTOThl, pOCcTy aedopManuii B OOBEKTe WCHIBITAHWN, MOSB JICHHIO JOMOJHUTEIBHBIX IIIYMOB H
BUOpanuii u ap.

[Ipyu CTEHIOBBIX HCHBITAHUAX JJIEMEHTOB (DPUKITMOHHBIX COO"POYHBIX €IWHUII BOCIPOM3BOIUTCS
CyMMapHasi paboTa TpeHHUs, KO Topas MMEET MECTO MpHU pabdoTe MAIIMHBI B YCIOBHUSX JKCIUTyaTallUd W
ONPEACISIETCA CTATUCTUYECKUMH METOAaMU 0 PE3yIbTaTaM dKCTUTYyaTallMOHHBIX UCTIBITAHUH.

Ha crenne ycranaBnuBaioTcs JIBE TpPaHCMHUCCHM 5 U 6 C pa3la—TOYHBIM PEAYKTOPOM 3, AByMs
OOKOBBIMHM peAyKTOpaMu 4 © Kap JIaHHBIMH BaJlaMH, OOpa3yIOIMMH 3aMKHYTBI KOHTYpP, KOTOPBIA
HaTPYy>KaeTCAd CTaTUUYECKUM KpPYTALIUM MOMEHTOM 3a CUET MPEIBAPU TEIbHOTO 3aKpyUHMBAHUS YIPYTUX
3JIEMEHTOB CTEHJIa M TPAHCMHUCCUU C TMOMONIIBI0 MEXaHM3Ma HarpykeHuws 2. Bpamienue oT npuBOAHOTO
nsuratenst 1 mepenaercsa 4depe3 penyKTop 3 K HCHBITBIBAEMBIM TpaHCMHUCCUsIM. [Ipu 3TOM MOIIHOCTH
JBUTATENISI 3aTPAyMBACTCS TOJBKO Ha TMPEOJOJCHUE CHUJI TPEHHS B KOHType, a 3(PeKT ycKope Hus
WCIIBITAHUN IO BPEMEHHU JIOCTUTAETCS MPEABApPUTEIbHBIM HA-TPY>KEHHEM KOHTYpa KPYTSALIUM MOMEHTOM,
MPEBBIIAIONIMM  JKC-IUTyaTallMOHHBIA.  3HAYE€HHE KPYTSALIEr0 MOMEHTa, HAarpyXarolero KOHTYp,
BBIOMpAETCsl JMOO MO MOIIMHOCTH JIBUTATElNs HCIBITHIBAEMOW MAIIWHBI, JUOO W3 YCIOBUU pealu3aiuu
KPYTAILIETO0 MOMEHTA MO CLHEIUIEHUIO €€ ABUKUTENS C OITOPHOI TOBEPXHOCTBIO.

YCcKOpeHue WCHBITAaHUN JOCTUraeTCs TakkKe 3a CYET yBEIUMYE HUS KPYTAIIEr0 MOMEHTAa,
MepelaBaeMoro TPAHCMUCCHUEH Ha KaXKIOW Mepemade. IJTOT CTEHJ HE IMO3BOJISIET BOCHPOU3BOJIUTH B
HCIIBITBI "BAEMBIX TPAHCMUCCHUSX NEPEMEHHBIA KPYTAIIUI MOMEHT.

B peanbHBIX yCHOBHSX OJKCIUIyaTalli TIPH YCTAHOBUBIIEMCS PEXKHAME JABUKCHHUS MAIIHMHbBI
KpYTSILIMI MOMEHT MEHSETCSl Kak MO 4acToTe, TaK M MO aMIUIUTYJle, XapaKTepHBIMHU MJis ONpeaeiaEéHHOU
MOJIEJTH aBTOMOOWIISI M TOPOYKHOTO TIOKPBITHS, IO KOTOPOMY JBHU KETCS aBTOMOOHIIb.

[Ipu pasroHe MamMHbl MOMEHT B TPAHCMHUCCUU 3HAUUTENILHO MPEBBIIIAET MOMEHT, NepeJaBaeMblid
MPU YCTAaHOBUBIIIEMCS JIBUKCHHH.

Cxema, mpuBefeHHass Ha pPUC. 3, WUIIOCTPUPYET AaJIbHEWIee pa3BUTHUE CTEHAA, MPEACTABICHHOIO



Ha puc. 2.
Pucynok 2. Cxema cTeHia ¢ 3aMKHYTHIM KOHTYPOM MOIIIHOCTH

Takoif creHn oOecnieynBaeT NEPHOANYECKOE HM3MEHEHHE KPY "TSMIEr0 MOMEHTa B 3aMKHYTOM
KOHTYpE TpaHCMHCCHH (CM. pHC. 3a).

PI/ICYHOK 3. Cxema Pa3BUTHA CTCHA C 3aMKHYTBIM KOHTYPOM MOIITHOCTH

OT10 pocturaercd 3a cuéT OOecledyeHHs pPAas3IMYHbIX YIJIOB 3aKpyYHM 'BaHUS BAJIOB C IOMOIIbIO
IUIAaHETapHOTO  Harpykartens 11, pacnoJo™KEHHOro MEXIy pa3JaToOyHbIM  peaykropom 3 u
UCIBITBIBAEMBIMU TPAaHCMHUCCUSAMHU 5 U 6. J[BuraTtens 9 HarpyskaTeisd NPUBOAMT B ABU KEHHE KPHBOLIMITHO
-IaTyHHBIH MexaHu3M 10 ¢ mepeMeHHBIM pa—IUyCOM KpHBOIIMIIA BO3JCHCTBYIOIIMH dYepe3 3yOdaro-
pECUHbII MEXaHU3M Ha COJHEYHYIO IIECTEPHIO IUIAHETAPHOro Harpyxarens 11.

YacroTa BpauieHust 1Burateins 9 o0yciaoBIMBaeT 4aCTOTY U3MEHEHUS

MOMEHTa B KOHTYpE, a PaJuyC KpUBOLIMIIHOTO MEXaHHW3Ma - aMIUIMTyay ero kosiebaHui. 3arpyska
3aMKHYTOTO KOHTypa CTAaTMYECKUM KpPYTSAIIMM MOMEHTOM OCYILECTBIsIeTcs HarpykareieMm 11 mpu
BpaTIIEHUM 3JIEKTpoJBUrarens 12. CTeHJa COCTOUT TakKe B TOM, YTO Ha HEM oOecreduBaeTcs MyJIbCcalus
M3ru0aroNMX  Harpy 30K Ha TMOJNyOCSX M KOPIYCHBIX JIETAIAX  TPAHCMHCCUM C  HOMOIIBIO
TMJIPONYJIbCATOPOB 7 M 8, ympaBisgeMblx MexaHu3MoMm 16. Ha Takom creHzme oOecrneuuBaroTCs Takxke
MEPUOIMYECKA TIOBTOPSIOIMINECS IMyCKOOCTAHOBOYHBIE PEXHMBI pPabOThl HCHBITHIBAEMBIX TPAaHCMHC CUN
OyTEM IMOCIEN0BATENbHOTO BKJIIOUEHHMS M BBIKIIOYEHHMs (PUKHUOHHOM MyQThl 13 mnpu mnomomu
MexaHm3MoB 14 u 15. DTOT pexkuMm paboThl cTeHAa 00OecredyrBaeT MOBBIIICHHYIO 3arpy3Ky 3JIEMEHTOB
TPAaHCMHUCCHHU.

Hapsiny co creHgamMu ¢ 3aMKHYTBIM CHJIOBBIM KOHTYPOM JJIsl YCKOPEHHBIX PECYPCHBIX HCIIBITAHUN
HCIOJIb3YIOTCS TAK)KE€ CTEHIBI C OTKPBITBIM KOHTYPOM WM C pEKylepanued MOIIHOCTH. Takue cTeH bl
MpOLIE O KOHCTPYKLUMH, IMOTPEOJISIOT MEHBIIE 3HEPIUH, 3aHM "MAIOT MEHBIIME IUIOMAAM M IO3TOMY
JIOCTaTOYHO PACIpOCTPaHEHBI B MPAKTHKE UCIBITaHWN. B KadecTBe mpumepa TakoW yCTaHOBKM Ha puc. 30
IIPUBE/EHA CX€Ma CTEHJAa C OTKPBITBIM Harpy’karolUM KOH TYpOM JJsi HCIBITAHUNH TPAHCMHCCHOHHBIX
PEAYKTOpHBIX ~ MEXaHM3~MOB.  3IeCb B  KaueCcTBE  IPUBOAHOIO  YCTPOMCTBA  MCIIONB3YETCA
NEKTpOABUIaTeNb |  IOCTOSHHOTO TOKA, a HarpyKeHHWEe BCEro KOHTypa  OCYIIECTBIIAETCS
3JIEKTPOTOPMO30M 17.

OtnenpHble 3yOuaThle mepefayd B KOpOOKax IepeMeHbl Mepe—/ad, B pa3JaTOuHBIX KOpoOKax, B
KOpoOKax oTOOpa MOIIHOCTH M B OOpPTOBBIX I€peJadax MCIBITBIBAIOTCS B YCKOPEHHOM peXHME, Kak
NPaBUJIO, B TE€X JK€ KapTepax, B KOTOPbIX OHM M3HAYaJIBbHO COOpaHbl M pabOTAlOT Ha MAaIIWHE, B IIEJAX
BOCIIPOU3BENICHUSI PEANbHBIX YCIOBMM HX pPa0OThl (peXHMa CMa3blBaHUS, HMICHTUYHOCTU KECTKOCTU
BaJIOB, ONOpP M KOPIYCHBIX JeTallel, TEMIEpaTypHOro pexuMa MU Ap.). Ecim ke Lenaplo HCIbITaHUN
ABIISIETCS OLIGHKA BIIMSHMS HA JIOJ TOBEYHOCTh 3yOuaThIX Iepenad, UX KOHCTPYKTHBHBIX OCOOCHHOCTEN
WIA TEXHOJOTMH HW3TOTOBIEHHS (F€OMETpPHM 3aleIUIeHUs 3y0daThIX KoJiec, MaTepuaja M3 KOTOPOro OHHU
U3rOTOBJICHBI, BUJIA TePMOOOPa—0OTKH, YUCTOTHl MOBEPXHOCTU M Jp.) TO NPH MPOYHMX PABHBIX YCIOBHUIX
UCHBITAHUN HX IIeJiecoo0pa3Hee MPOBOJUTH B CIELUANBHBIX YHUBEPCAIbHBIX KopmycaX. Takue CTEeHAOBbIC
YCTAaHOBKM MEHbIIEe 10 radapuram, [EIIeBiI€ B M3FOTOBIEHHMM M HKCIUIyaTallMH, MOTPEONISIOT MEHbIIEe
SHEPruM, HO MEHEE TOUHBI, TAK KaK HE BOCIIPOM3BOSAT [10JI "HOCTBIO peajibHbIE HATPY3KH.

B Toxxe Bpems 00s13aTenbHO ClIeAyeT YUMTBhIBATh, YTO MCCIENI0BaHHE Pa3IMYHBIX XapaKTEPUCTHUK, B
TOM YHCJIE IPOYHOCTHBIX CBOMCTB U JOJITOBEYHOCTH, OTAENIBHBIX JETaJed M MPOCTEUIINX Y3JIOB IO3BOJISIET
CYLIECTBEHHO YMEHBIIUTh CTOMMOCTb HCIIBITAHUI arpera"TOB M CHCTEM B II€JIOM, HU3TOTOBUTH OOJIbILIE
OTBITHBIX O0pa3LOB W M3YYUTh DPA3BUTUE IOBPEKICHUH IMpPHU OJHOTUIHBIX pPEXKHMaxX, TaK KaKk B 3TOM
Clly4ae OHKCIUIyaTallMOHHYK) HAarpy>KCHHOCTb OTHCJIBHOM JeTa VM WM OTAEIBHOIO JJIEMEHTa BCErla
MO>KHO BOCIIPOM3BECTH IpOIIe U 00Jiee TOUHO, YeM MPHU CTEHI0BBIX UCIIBITAHUAX arperara.

OTO OYeHb BaXKHO, TaK KaK Takas METOAMKAa IIO3BOJISIET 3apaHee ONpEeeNIUTh Ciaboe 3BEHO,
MOJIEpHU3UPOBATH €0 U PEIIaTh MHOTHE BOIPOCHI MOBBIIIEHUS TEXHUYECKOTO YPOBHS arperaTtoB, CUCTEM U
MOJIHOKOMIIJIEKTHBIX aBTOMOOMJIEH.

O Coneprxanue oryera



B oryere o 3aHATHM OTBETHTh NMUCHMEHHO Ha ClieAyIOIIME BoONpochkl. CHauama MHIIETCS BOMPOC,

TIOTOM - OTBET.
W3 kakux arperatoB COCTOUT TPAHCMHUCCHS?
KaxoBa niens ucrnsItanuii?
Kakue nokazarenu onpenesstoT MPH UCIIBITAHUNA MY(T CIeTUICHHIA?
Kak onpenenuts k03 PUIMCHT 3amaca CreruieHus ?
Kak ucneITEIBaIOT BEOMBII JUCK?
Kak mpoBonTCS MCTIBITAHUE HA HAJIEKHOCTH?

Kakue mokazatenu ompenessiioTcss B Tporecce uUcnbiTaHus Mexanmdeckux  KIIII,
pa3aaTOYHBIX KOPOOOK M KOPOOOK 0TOOpa MOITHOCTH?

Nk e=

8. Uewm otnuyaeTcsi CTEH A pa30MKHYTOTO THIA OT CTEHJA 3a "MKHYTOTO TUIa?

9. B uem cocTosIT HcTIbITaHUS MEXaHU3Ma NEPEKIIIOUEHNUs niepenad?

10. Kaxkue y31b1 B THIPpOMEXaHMUECKON Mepeaul UCIIBITHI "BAOT MTO3JIEMEHTHO?

1. Yrto ompenensercss NpU HWCOBITAHUM Ha JOJATOBEYHOCTh B aBroMarnueckod KIIII u
TUIpOMEXaHHYecKol nepeaade B coope?

12. Kakwue y31b1 1 eTanu BegyluxX MOCTOB [10ABEPrat0T UCIBITAHUIO?

O Kaxk onpenensiercss kKauecTBO CBapHOIO 1IBA Y HEPA3bEM "HOI'O BEAYIIEro MocTa?

O UYro onpeaensercs Npy JUHAMUYECKUX UCTIBITAHUSIX?

O UTO yuuTHIBaE€TCSA MPU COCTABIECHUU IIPOrPaMMBbI UCIIBI "TAHUI BEIYIIIMX MOCTOB?

O [ToueMy TpaHcMHCCHIO B COOpE NMOABEPratOT YCKOPEH "HBIM UCIIBITAHUAM ?

O Kak omnpenenuts NOpOJOSIKUTENBHOCTh YCKOPEHHBIX CTEHAOBBIX HMCHBITAHUM IIpU
OJIMHAKOBOH YacCTOTE BPAILEHUS HA CTEH/IE U B YCIOBUIX PEAJIbHOM KCIITyaTaluu?

O Uro BkIIOUYaeT B ce0s Haubosiee MpocTasi CXeMa ¢ 3aMK HYTBIM KOHTYpOoM?

O Kakas (mo BenuunHe) TpedyeTcst MOITHOCTh TPUBOIHOTO JIBUraTeNs cTeHaa?

O Uem nocturaercs 3pPexT yCKOpeHHsI UCTIBITAHUS 110 BpeMeHU?

O N3 kakux 3JIEMEHTOB COCTOUT CTEHJ JJsl YCKOPEHHBIX HCIBITAaHUI INpPU MEPUOINYECKOM
W3MEHEHNN MOMEHTA?

O B kakom ciywyae mpOBOASATCS HCHBITAaHHMA 3yOuUaThlX Ie—pelad B CHEUAIbHBIX

YHHMBEPCAJIbHBIX KOpIIycax?
IIpenocraBuTh pe3ysIbTaTbl U3MEPEHUMN.

JIABOPATOPHAS PABOTA Ne 4 . .
Tema: MHMCIIBITAHHUA ABTOMOGBWIEM HA TAI'OBO-CKOPOCTHBIE CBOHMCTBA H
TOIUVIMBHYIO S5 KOHOMUWYHOCTDH

[TpogomxurensbHOCTH paboTHI 4 Haca.

Iens paboTsI

O3HaKOMUTBCS C METOJUKOM WCHBITAaHWS aBTOMOOMIIEH Ha TS TOBO-CKOPOCTHBIE CBOMCTBA
(MaKCI/IMaJ'H)HaSI CKOpOCTL, HpI/IeMI/I_‘CTOCTB, TATOBBIC XapaKTepI/ICTI/IKI/I, HpeononeBaeMHe HO}IT)GMI)I), a
TaK»e TOTUIMBHYIO YKOHOMUYHOCTb.

Coneprxanue paboThI

CHayana HeOOXOIMMO BHHUMATENIBHO O3HAKOMHUTHCS C IMPEA 'CTaBICHHBIM HIDKE TEKCTOM U TOHSTH
MGTO)II/IKy HpOBeHeHI/ISI I/ICHI)I_‘TaHI/Iﬁ aBTOM06I/IJ'IeI\/’I Ha TSIFOBO-CKOpOCTHI)Ie CBOI\/'ICTBa nu TOHJ'II/IBHYIO
9KOHOMHUYHOCTh, M HAIMCATh OTYET O BHITIOJHEHHOU paboTe.



0 WcnpiTanus aBToMOOMIIEH Ha TSATOBO-CKOPOCTHBIE CBOWCTBA

TSroBo-CKOPOCTHBIE CBOMCTBA OIpPENEISAIOT CHOCOOHOCTh aBTOMOOWIS JOCTUTaTh HaWOOJBIIYIO
CKOpPOCTb JIBJKEHHSI HAa OTAENIbHBIX YYacTKaX IyTH M CPEJHIOD CKOPOCTh Ha MapuipyTe B 3aJaHHBIX
JOTPOKHBIX YCIOBUSIX. OTa CIOCOOHOCTh 3aBUCUT OT TATOBBIX M TOPMO3HBIX XapaKTEPUCTHK
aBTOMOOWJISI, OT MapaMeTPOB MOJBECKH, OT YHPABISIEMOCTH W YCTOMYMBOCTH, OT KBAIU(DUKAIIMHM BOIAUTENS
U MHO THUX Jpyrux (akTopoB, HO B OOIIEM cly4ae MOXKHO CYHTaTh, YTO CpPEAHAS CKOPOCTh MpHU
NEPEMEHHOM PEXHUME JIBHXKCHHSI ONPENEsseT "Csl MAKCUMAJIbHON CKOPOCTBIO JABUKEHHS, HHTEHCHUBHOCTHIO
pasroHa, TO €CTb MIPUEMHUCTOCTHIO, TATOBBIMU M TOPMO3HBIMH ITapaMETPaMHU.

MaxkcuMasbHasi CKOpOCTb aBTOMOOWIISI OIpenesisieTcsl Ha BBICTHICH mepedaue B KOpoOKe mepenad
OpU pasroHe JI0 JIOCTH)KEHUS yC TAaHOBMBILEHCS MAaKCUMaJbHOM CKOpPOCTM MpU BBbE3JE Ha
WU3MEpPU TENIbHBIN Yy4acTOK. Pa3roH M mpoxokJeHHWe MEpPHOro ydacTKa MPOM3BOJAUTCS IPH IMOJHOHM Mojayde
toruBa. Kak mpaBuiio, UCHBITAaHUS MPOBOAATCS Ha aBTomoinurone HAMU, rne Ha mpsMol, poBHOU (0e3
OPOAOJIBHBIX U OOKOBBIX YKJIOHOB) 5-TH KHUJIOMETPOBOHM JOpore, B IEHTPE KOTOPOM pacroyiokeH MEpHBIN
YYacTOK JJIMHONW B 1 KM, MpPH OTCYTCTBHHM TMPOJOIHHOTO M OOKOBOTO BETpa MPOU3BOIUTCS H3MEpE "HHE
BPEMEHHU MPOXOXKACHHUS 3TOIO0 MEPHOI'O Y4yacTKa. J[ByXKMIIOMET "pOBBIE YYaCTKH JO M IOCJIE€ MEpHOro |l km
CIIy’)KaT COOTBETCTBEHHO JUISI pa3roHa M TOPMOXKEHHUS aBTOMOOWisA. Bpems ¢ukcupyercs ¢ mo—BBIIIEHHON
TOYHOCTBIO (DOTOANEMEHTHBIMU 4YacaMmu ((pOTOCTBOpaMu), MOKa3aHHBIMU Ha pHC. 1. 3ae31pl MOBTOPSAIOTCSA B
IIPOTUBOIOJIOXKHBIX HAIIPABJIECHUAX U BHICUMTHIBAETCS CPEHEE 3HAUCHHUE.

Pucynok 1. ®otoctBOpbI

MakcumanpHasi ckopocTh Vmax = 1/t3600 (xkm/4), tme t - BpeMs NPOXOXKACHHS MEPHOTO
OJIHOKMJIOMETPOBOTO ydacTKa B CeKyHAax. [[s 3TMX MCHBITaHUI OMyCKaeTcs CHelUaibHas MOJArOTOBKa
aBTO"MOOWIISL.

[Tpuémucrocts (IyTh, BpeMs M YCKOPEHHE Pa3rOHAa) OMpees"eTcs MyTEM pa3roHa aBTOMOOWIIA C
MecTa U ¢ Xoja. Pa3sroHbl ¢ MecTa BBINONHSIOTCS C MEPEKIIOUEHHEM IMepeniad, BOCIPOU3BOJIS IPoIlece
TPOTaHUsI aBTOMOOWJISI U JOCTHXKEHHUS TpeOyeMol CKOpPOCTH ¢ Han—0ojee BO3MOXHOH HMHTEHCHBHOCTHIO,
TO €CTh MpPH MOJHOW Tojade TOoIuIMBa. Pa3roHbl Ha OTAENBHBIX MepeAadax MPOU3BOIATCS C HadaJIbHOU
3aJaHHOM CKOPOCTHU O MAKCUMAJIbHOM.

Jlnst Tpy30BBIX aBTOMOOWJIEH pa3roH HA4YMHAETCS CO BTOpOHM mepedaud. [[ns ompeneneHus ImyTw,
BPEMEHH M CKOPOCTM pa3roHa aBTOMOOWJISI TPHUMEHSIOTCS pa3jMyHble TNPUOOPHI, CpeAn KOTOPBIX
TPAJMIIMOHHBIM SIBJIICTCS MPHOOP «IIATOE KOJIECO», KOTOPBIN IIapHUPHO KPEmHUTCs c3amau (pexke COOKy) K
ABTOMOOWITIO U TIO3BOJISIET 3aITUCHIBATh ATH MapaMeTpsl (puc. 2).

Pucynoxk 2. «IIstoe xoneco» gpupmsl Peiseler

3anuceiBaronMii mpuodop (CTapoil MOJENH - MEXaHUYECKUH ¢ YacCOBBIM MEXaHU3MOM), KOTOPBIA emé
Ha3bIBAETCS «IIYTh - BPEMs - CKOPOCTb», IPUBOJIUTCS B JEHCTBUE OT « IATOrO KoJieca» uepe3 rMOKHil Bail.
3a mpoiaeHHb 1 KM «maThiM KoJecom» ruOkuit Ban aena—er 1000 o6oporoB. Camonuinyuii mpudop c
3allUChI0 M3MEPSIEMBIX IPOLECCOB Ha OyMakHyl0 rpadiaéHyro JICHTy € IOMOIIBIO KapaHia el win
JPYTUX CPEACTB B KaXAbIH MOMEHT (UKCUPYET NpPOHIEH HBIA IMyTh, BPEMS U CPEIHIOID CKOPOCTh 32
MPOUJECHHBIN MY Th.

[Tocnennue mMozaenu NpuOOPOB IIyTh - BPEMS - CKOPOCTBHY» M3MEpPEHHs BBIAAIOT B IU(PpPoBOH (hopme
C UHAUMKanuell Ha cBeroBoM Tabno. COBpEMEHHBbIE 3alUCBIBAIOLINE NPUOOPHI 3JIEKTPOHHOIO THIIA
00J1aJaloT HECPaBHEHHO OOJBIIUMH BO3MOXHOCTAMU IO (PUKCALMK 3alMChIBAEMBIX [ApaMEeTpoOB, IIO
ObicTpofeiicTBUI0O M TouHOCTH. «IIs—Toe Kkomeco» BO BpeMs JBWXKEHHUS IiepefaéT BpalleHHE
(OTO37eK"TpUUECKOMY  JaTYMKy, (OPMHUPYIOIIEMY JJIEKTPUYECKHE HMITYJIbCHI, IPOMOPIHOHAIBHBIE
CKOPOCTH M OTMEYAlOUIMe MPOUJIEHHBIH MyTh. DJIEKTPOHHAs cucTeMa (UKCHPYET BEITUYHMHBI CKOPOCTH B
3aJJaHHbIe MOMEHTBI Pa3roHa, a TaKke (OPMHUPYET UMITYJIbChl BDEMEHH U ITyTH.

B 5neKkTpOHHBIX aKcelepoMeTpax HCIOJIb3YeTCsl MPUHIMI TEeH30MeTpupoBaHus. B HHX Ha
M3ruOHON Oalike ¢ TeH30/1aTYMKAMU PACIIONIOKEH TPY3UK, KOTOPbIM M3rudaer Oajky Mpu yCKOPEHUH B OJTHY
CTOPOHY, a IpPH 3aMEJIEHUU - B JIpyryo. JlaTuuku, BKIIOYEH HbIE B M3MEPUTENbHYIO CHUCTEMY, BBIJAIOT
CHUTHAJI, aJIeKBaTHBIN M3 ~MepsieMOol BeJIMYMHE (YCKOPEHHIO WM 3aMEJICHHIO).



TsroBele XapakTEpUCTHKH aBTOMOOWIJICH NMPHU OLIEHKE UX JMHA-MUYECKHX KAauecTB OMPEAEINsIOTCS B
COOTBCTCTBHHU C I[CI\/JICTByIOHII/I_‘MI/I HOPMAaTUBHBIMH JOKYMCHTAMHU, OHH CTPOro pCeriiaMCHTUPOBAHBLI U
MPOBOJASITCA MO OOIIETIPUHSITHIM METOAUKAM.

TaroBble XapakTepUCTUKH HamOoJiee TOYHO ONPEACISIOTCS JIM 00 Ha IMOJUTOHAX, OO B 3aJaHHBIX
JIOPOKHBIX YCIOBHSX.

[IpeononeBaemble YIIIBI MOIBEMA ABTOMOOWIEM OTHOCATCS K COBOKYIHBIM XapaKTEPUCTHKAM
TATOBO-CKOPOCTHBIX ~ KAauecTB  aBTOMOOWJIEH. OTH  HCHOBITAaHUS  TMPOBOJATCS  TOJNBKO  Ha
CIICHUAJIM3UPO"BAHHBIX IOJUIOHAX I MOJYYCHHA COIMOCTABHUMBIX PE3YJIBTATOB IMPH OLCHKE OAHOTHUITHBIX
MoJieJIeil OTeUeCTBEHHBIX U 3apyOeKHBIX aBTO "MOOUIICH.

Yacto TATOBO-CKOPOCTHBIC HCHBITAHUA TMPOBOAATCA B CTCHAO BBIX YCIOBUAX TIIpH CO3JaHUU
UJCHTUYHBIX YCIOBUN HArpyXeHHs Ui pPAa3IUYHBIX aBTOMOOWJIEH. DTO OuYeHb BaXXHO MPHU OIECHKE
TCXTHHUYCCKUX IapaMCTPOB aBTOMOGI/IHGf/'I, HUMCrOIUX MNIPUMCPHO OAWMHATKOBBIC KOHCTPYKTHBHBIC U
9KCILTyaTal[MOHHbIE XapaKTePUCTUKH.

B CTCHAOBBIX HCIIBITAHUAX HCIIOJIB3YCTCA MNPHUHIHNIT 06paTI/IMO_‘CTI/I, TO €CTb aBTOMO6I/IJIB CTOHUT, a
nopora JBIXKeTcs. B kauecTBe NBU KyIEHCs AOPOTH KCIONB3YIOT Bpariaroiuecs 0apabaHbl, HA KOTOPBIX
aBTOMOOWJIb CTOMT BEIYHIMMHU KOJECAMM, WM JBHXKYIIASCS ONOpHas JieHTa. Ban Gapabana coenumHEH C
TOPMO30M. ABTOMOOMIIb YCTaHABIIM "BAETCS TaK, YTOOBI OCh KOJIeca COBIajjasia ¢ 0Ccblo OapadaHa.

Ha TaKuX CTCHOax OIIPCACIIAIOTCA MPAKTUYCCKU BCC OCHOBHBbBIC KOHCTPYKTUBHBIC n
9KCILTyaTal[MOHHbIE XapaKTePUCTUKH:

- BECOBBIE TTApaMeTPbl aBTOMOOMIIS;

peakius Ha MepeHUX Ko€cax, 3aBUCSIIasi OT MOMEHTA Ha 3aJHUX Koyécax;

O NepeMEeHHas peakiys Ha BeIyIuX Kouécax;

BpAIIAIOIIMNA MOMEHT Ha BEAYLINX KOJEcax;

CKOPOCTb BpPAILIEHUs KOJIEC;

000pOTHI KOJIEHYATOTrO BaJla ABUTATEs;

TATOBOE YCUJIME HA BEAYIIUX KOJECAX;

Bpallaroii MOMEHT Ha Bally OapabaHa;

MOKa3aHUs JUHAMOMETPA, YIEPKUBAIOIIETO aBTOMOOHIIB;

MOKAa3aHUs TOPMO3HOTO IMHAMOMETPA;

MOMCHT, TCpHCMLIfI Ha MpeOAO0JICHUC BHCHUHCPIIMOHHBIX CO-HpOTI/IBJ'IeHI/If/’I;
TUHAMHYECKUN painyc BeAyIINX KOJIEC;

KOOPAUHATHI LICHTPA TAXKCCTH.

(N O B A

4. VcnblTaHus aBTOMOOMIICH HA TOIUITMBHYIO S KOHOMHYHOCTb

[Tog TOMIMBHONW HSKOHOMHYHOCTHIO TIOJIPA3yMEBAECTCsl CBOWMCTBO aBTOMOOWIIS, OTMpEEsIoNniee
pacxo;[ TOIIJIMBA HpI/I ABUXXCHHUU B paS_‘JII/I‘-IHBIX BKCHHyaTaHI/IOHHLIX yCJIOBI/IHX " Ha pa3JII/I‘-IHLIX pe)KI/IMaX.

TonauBHAs YKOHOMUYHOCTE 3aBHUCHT:

0 OT YKOHOMHMYHOCTH JIBUTATEJIS, OLICHUBAEMO YA€TIbHBIM PAaCX0JIOM TOILIHBA;

O OT CHJI CONpPOTUBIICHHS [BIDKCHUIO, OIPENENIIEMBIX KOHCT PYKIMEH aBTOMOOWIS (Bec,
(akTop 00TeKaeMOCTH, MHEPIIUOHHBIE MAaCChI U JIp.);

] OT KauecTBa JOPOTH.

CHOXHOCTH SIBICHUH, TPOUCXOAIIUX NPU JBUKEHUU aBTOMO OMJIS, @ TAaKXKE MHOMXECTBO BHEIIHHUX
pa3HOOOpa3HbIX YCIOBUH NPUBOAAT K HEOOXOAMMOCTH SKCIEPUMEHTAIBHOIO ONpEAEICHHs NOoKa3aTelel
HSKOHOMHYHOCTH. DTO BBINOJHsSETCS 100 Ha creHae ¢ Oero—BbiMH OapabaHamu, JHOO B JOPOXKHBIX
UCIIBITAHUSAX.

ABTOMOOWJIb PabOTaeT B PA3IUYHBIX JOPOXKHBIX YCIOBHSX, HA PA3IUYHBIX CKOPOCTAX, C Pa3IHMYHON
Harpy3kod, II0TOMY €JMHOIO II0Ka3aTesss SKOHOMUYHOCTH HeT. OOBIYHO 53KCIEPUMEHTAIBHO —OIl-
PEAEIAI0TCS HECKOJIBKO OCHOBHBIX XapaKTEPUCTHK.

1. KOHTpOnbHBIM pacxoll TOIUIMBA ONPEAESAETCS Ha OJHOM CKOPOCTHOM pEXHME IBI)KEHHUS B
YCIIOBUAX, TO3BOJISIOUIMX TMOJXY UUTh HAHOOJBIIYIO COIOCTaBUMOCTh PE3YJIbTAaTOB (Ha MPSIMOJIMHEH "HOU
0e3 YKJIOHOB CyXOil Iopore ¢ TBEPAbIM TOKPBITUEM).

Jlns m3MepeHuil pacxoja TOIUIMBA MpPHU JUATHOCTHKE aBTOMOOMJIEH pacHpoCTpaHEeHbl OO0BEMHBIE
(manpumep, K-516.02, KWH-8940, UZP-3, UZP-6, Motekc, DJDIOD-80M, dnoBTponuk-205),
poramer—puueckue (PTA-2, KHU-12371) u typounnsie (K1-13967, K-427) pacxoiomMeps! TOILIMBA.

2. JlopoxHasi SKOHOMMYECKas XapaKTepuUCTUKa (TOIUIMBHAs XapaKTePUCTHKAa YCTaHOBMBILErOCS
JIBIDKEHHS) - 3TO 3aBHCHMOCTh PAacXoja TOIIMBA OT CKOPOCTH aBTOMOOWJISI NMPHU TMOCTOSHHOM pPEXH Me



JIBUKEHHUS Ha KaXIOW CKOpocTH. VI3MepeHus TMpoBOASTCS B O0O"MX HAMpPaBIEHUSX HA POBHOM
TOPU30HTAJIBHOM YYacTKE JOPOTM C CYXMM IMOKpBITHEM. 3ae3bl HAaUMHAIOTCA C MAKCUMAaJIbHOM CKOpPOCTH,
3aTeM 4epe3 paBHbIe MHTepBaibl B 10 KM/4ac Jisi Tpy30BbIX aBTOMO "OmiIel U aBToOycoB U B 20 km/4ac amns
JIETKOBBIX aBTOMOOWIEH yOaBJIAIOTCS BIUIOTH J0 MHUHUMAIBHO YCTOWYMBOH CKOPOCTH MABIDKe HUS. B
3aBUCHMOCTH OT TSTOBBIX OCOOEHHOCTEH aBTOMOOWJIS MCHBITaHUS TMPOBOJATCS JHOO Ha BBICIIEH
nepeave, 100 HA MPEANIECT-BYIOIICH eif epenade.

Pacxon  TomnmuBa  ompenensietcss  MepHbIMM  HuiauHApaMH.  CKOTPOCTh  KOHTPOJIUPYETCS
TapUPOBAHHBIM CHUAOMETpPOM. M3MmepstoTcs BpeMs MPOXOKIAEHHST MEPHOIO y4acTKa JOpOTrM JJIMHOW He
MeHee | KM U KOJIMYeCTBO U3PACXOI0BAHHOIO TOIUIMBA.

OKOHYATENBHBIM PE3yJIbTATOM SIBJSIETCS CpeqHeapru(MeTHde "CKas BEeMYMHA PAcXoja IMpH 3ae3/ax
B 00e croponbl, okpyrinénHas ao 0,1 1/100 km. M3mepeHHs MOTYT NPOBOIUTHCSA MJIs Pa3IMYHBIX
Harpy304HBIX COCTOSIHUH aBTomMoOwis. ITo pesymbraTaM M3MEpeHUH, MOIMy4YEeHHBIM NPH 3ae3Jax B 000X
HaIlpaBJICHUSAX, CTPOUTCS  OCPEIHEHHAs  KpHUBas, ONpPENEAMas  JOPOXKHYKD  SKOHOMHUYECKYIO
XapaK TEPUCTHUKY.

TormBHas XapaKTepUCTUKAa MPH ABWXKEHUU IO JOPOre C IMEePEeMEHHBIM MPOJOJIbHBIM MpoduieM
CHUMAETCS Ha OJAHOM M TOM JK€ YYacTKE MCIBITATEJIbHOM AOpOru (Kak IpaBWJIO, HA aBTOIOJIUIOHE) AJs
MOJyYEHHUsI COIMOCTaBUMBIX PE3YJIbTATOB [UJIsl BCEX CpPaBHU "BaeMbIX aBTOMOOwWiei. s mnpulmkeHus
YCIIOBHI 3KCIIEPHUMEHTAa K YCIOBHSAM JKCIUTyaTallud aBTOMOOWJICH Ha Joporax OOIIEro MOJIb30 "BaHUS, I/Ie
OOBIUHBIMH SIBJIIOTCS 33JI€PKKH M TOMEXU JBUKECHHIO OT JAPYTUX TPAHCIOPTHBIX CPEACTB, MPHU CHATUU
XapaKTepUCTUKN OTpa "HUYUBAIOTCS HAMOOJIBIINE CKOPOCTH, JIOIyCKaeMble B XOJ€ OTHENb "HbIX 3a€3/0B.
[Ipyn ompeneneHnn KakI0W TOYKM XapaKTEPUCTUKU MPOOEr HCHBITYEMOro aBTOMOOWIS JIOJDKEH OBITh
BBITIOJIHEH IO YCTaHOBJIIEHHOMY KOJIBIIEBOMY MAapHIPYTy C HauOOJbIIEH BO3MOXHOH CKOpPOCTBHIO, HO 0e3
NPEBBILICHUS] HU HAa OJHOM M3 YYAaCTKOB MapLIPyTa YCTAaHOBJICHHOW MpPENEIbHON M1 JaHHOIO 3ae3/a
ckopocTH. IlpenenpHbple CKOpPOCTH 3aJar0TCsl B OINPEAEICHHOM JHana3oHe, Ha YMHas OT HOMHHAJIbHOMU
CKOPOCTH aBTOMOOMJISI O HM3IIETO Mpeie via, YCTaHAaBIMBAEMOT0, MCXOJAS M3 MaKCHUMaJbHOW CKOPOCTH
aBTO-MOOMNsA. Ha cmyckax BO wu30ekaHHe TMPEBBIMICHUS 33JaHHOW CKOPOCTU CIEAyeT NPUMEHATh
TOPMOKEHUE JBHUTaTesieM, TOPMO30OM-3aMe/UInTeseM (TpU ero Hajduduu) HWin pabouell TOPMO3HOM
cucTeMOH (TUTaBHOE MPUTOPMAKUBAHUE).

AHaNOrMYHBIM 00pa3oM TMPOBOIAT 3ae3lbl HAa BCEX pEeXUMaX, OTIMYAIOMIMXCS 3a/laHHBIMU
MpeleIbHBIMUA CKOPOCTSAMM JBMXKEHHA. Il0 IMOJSydeHHBIM JaHHBIM TOJCUMUTBHIBAIOT CPEAHHME CKOPOCTH U
CpeIHHME pacXoAbl TOIUIMBA B KAXKIOM 3ae3fe. Pe3ynbraTel Kakaod mapel 3ae3l0B ycpenaHswooT. llo
MOJICYUTAHHBIM CPEIHUM 3HAUEHUSIM CKOPOCTEM M yJElbHBIX PAacXOJO0B TOIUIMBA (Ha €IMHUILy IYTH) AJs
KaXJIOTO OrPAaHMYEHHSI CKOPOCTH CTPOSITCS XapaKTEPUCTUKHU: CKOPOCTHAsl, BBIPAXKAOIIAs 3aBHCUMOCTb
CpeIHEM CKOpPOCTM OT 3aJlaHHOW TMpeaenbHOM (B KaXKIOM 3ae3l€), M TOIUIUBHYIO, SIBJISIOLIYIOCS
3aBUCUMOCTBIO CPEJIHETO YAEIBHOTO pacxo/ia TOIUINBA OT CPEIHEW CKOPOCTH B 3a€3/¢€.

TormBHas XapaKTEPUCTUKA IUKIMYECKOTO JIBIKCHHS OI "peIeNseTcs Uisi aBToMoOmiel, pabdora
KOTOPBIX B JKCIUTyaTallMM HO™ CUT LMKJIWYECKUN (MEPUOAMYECKH IOBTOPSIOIIMUNCA) XapakTep, Ta KHX,
KaK, HampuMmep, TOpOJACKHE aBTOOYChI, aBTOMOOMJIM-CaMOCBAJbI, aBTOMOOMJIM TOPrOBOH HIIM TOYTOBOU
ciyxObl. [l HUX 1eT1eco00—pa3HO ONpeAessTh PacXo] TOIUIMBA MPHU IUKIMYECKOM PEXHME JBU HKEHUS,
BOCIIPOU3BOJSIIEM TUIM3UPOBAHHOM (00OOIIEHHOM) BHAE HauOoliee XapaKTepHbIE [JISI aBTOMOOWIIS
JAHHOTO HAa3HAYEHHUSI SKCTIIIyaTallMOHHBIE YCIIOBHUS.

ONEeMEHTbl  AKCIUIyaTallMOHHBIX  LIMKJIOB  PETUCTPUPYIOTCS B IIPOLECCE  CHELUAJIbHBIX
MpEIBAPUTEIIbHBIX HUCIBITAHUN TMOCPEIACT "BOM, TaK HA3bIBAEMOM, pEeKUMOMETpUYECKOW ammapaTypsl. [lpu
9TOM (PUKCHUPYIOTCS MyTh IMKJA, YUCIO M MPOJOIDKHTEIBHOCTh OCTAaHO "BOK, BpPEMS IBM)KEHUS, YHCIIO
BKJIIOUEHUH OTAENBHBIX INepead U BpeMs (WM IyTh) JBWKEHHMsSI Ha Iepefadax, YHUCIIO BKJIIOUYEHUN
CIe [UICHHS, YMCIO U MHTCHCUBHOCTh TOPMOXKEHUH, PACXOJ TOILIMBA, HATPY3KH ABUraTeNs (Hampumep, 1o
MOJIOXKEHHUIO OpraHa TOIUIMBO I0/1a4yM) U T. II.

[Tocne MmaTeMaTHYECKOW CTATUCTUYECKOH 00paboTKM (opMU—pyeTcs UCHBITATEIbHBIA UKL,
KOTOPBIN BOCIIPOU3BOAUTCS MPU O "PEACIICHUH PAaCcX0/1a TOILIMBA B MPOLECCE HUKINYECKOIO JBUKEHUS.

Pacxon TomnmBa W BpeMmsi JBMKEHHUS aBTOMOOWIIS M3MEPSIOTCS Ha 3a/JaHHOM JAMCTAaHIUHU (Hampumep,
Ha aBTOOYCHOM MapHIpyTe), KOTOpash MOXKET BKJIIOYaTh HECKOJBbKO JECATKOB MU COTEH OTHAEIb "HBIX
uukioB. [lo 3TMM JaHHBIM TMOACYMTHIBAETCA YAENbHBIM pacxo] TOIUIMBA HAa €AUHULY MyTH U CPEIHSA
CKOPOCTb, KOTOPYIO OIpeAe JIgeTcs Kak Mo O0IIeMy BPEMEHM IyTH, BKIItOYash BPeMsl OCTAHOBOK (CpenHsis
9KCIUTyaTallMOHHAsi CKOPOCTB), TaK U 110 YUCTOMY BPEMEHH JIBUKEHUS (CPEeIHSS CKOPOCTh JBMXKEHHUS).

TormBHasE SKOHOMUYHOCTh Ha J0porax oOLIero Mojb30BaHUS OOBIYHO OMpeNeNsieTcs NMpH 3ae3ax
Ha J0cTaToyHo JnuHHYI0 nuc—TaHuuio (50...100 kM u Gosee) ¢ M3MEpeHHEM pacxojia TOIUIMBA M CpeIHen



CKOPOCTH JIBIDKEHHUS MO HECKOJbKUM THUIUYHBIM BHJaM aBTOMOOWJIBHBIX JIOpOT, B TOM YHCJE IO
ABTOMAruCTpajsiM, JOPOTraM C HEPOBHBIM TBEPABIM MOKPBHITUEM, TPYHTOBBIM, TOPHBIM U T. ., & TaKXE B
TOpPOJICKUX ycloBusiX. Ha 3Tux moporax BbeIOMparoTcss Hau— Ooyiee XapaKTepHble YYacTKM MU Ha HHX
IPOBOASTCA 3a€3/lbl, OOBIYHO B JIByX B3aMMHO NPOTHUBOIIOJIOKHBIX HampasiieHUsX. [IpoliieHHbI B Kax1oM
3ae3/le IMyTh OMNpeeNsercs M0 KaauOpOBAaHHOMY CUETYMKY IWYTH C KOHTPOJEM, TJ€ BO3MOXHO, IO
KWJIOMETPOBBIM IIYTEBbIM 3HaKaM. Bpems nBumxkeHHs u3Mepsercss cekyHjaomepoMm. Pacxon Ttonm—umBa
3aMepsieTcsl € TOMOIIBI0 OOBEMHOIO  CYETYMKA-TOIUIMBOMEpAa WM CBhEMHOIO MeEpHOro Oauka
(B3BemMBaHuEM WIM MO 00bEMY). [lapamMeTpbl CKOPOCTHOTO pEXHMa PErHMCTPUPYIOTCS CaMOMMIIYIIUM
npudOpoM (HarpuMep, aBTOMETPOM ).

O JlopokHasi peryjaupoBOYHAsl XapaKTEPUCTHKA OIpPEAEISET BO3MOXXHOCTH PETYJIHPOBOK
TOILTUBHBIX TPUOOPOB (HAmpuMep, Kap-OrOpaTopoB) MO3BOJSIONIMX H3MEHUTh MOIIHOCTHBIE MOKa3aTeNd
JIBUTATENs U BIUAIOIUE HA SKOHOMUYHOCTb.

Kak mnpaBumo, 3aBOA-U3rOTOBUTENh Ja€T TpPENENbHBIE DPETYJIU "POBKH, IIOSTOMY BO3HUKAET
HEOOXOUMOCTh HAWTH ONTUMAIBHYIO PETYJIMPOBKY. OJTO JIOCTUTACTCS PAIOM 3a€3/10B C Pa3TUYHBIMU
pery JMpoOBKaMHU JIO JOCTUKEHHUS MaKCUMAaIIbHOM CKOPOCTH.

[ToacunThIBatOTCA pacxoApl TOILUIMBA HA MAKCHUMAJIbHOM CKOTPOCTH M Ha JIy4ylleld NPUEMHUCTOCTH.
Pacxon Oepétcs Ha eAMHUILY TYTH.

[ [IpuBenéuHbIll pacxo]l TOIJIMBA - 3TO YacTh OOMLIEr0 pacxo—[a TOIUIMBA NpPHU pasroHe,
SHEPrusi KOTOPOrO pacXoAyeTcs Ha IPe0JI0JICHWE COMNPOTUBICHHUS BO3AyXa M JOpPOTH, B OTJIMYHE OT
OCTaJIb "HOM YacTH TOIUIMBA, KOTOpast mpeoOpa3yeTcsi B KHHETHYECKYIO SHEP THIO IBUKEHHUS aBTOMOOHIIS.

Haubonee pacnpocTpaHeHBI pacxoaOMeEpbl, KOTOpbIE paccyuTaHbl Ha auamnazoH 0,5... 40 n/a ¢
JUCKPETHOCTbIO lcM3. OTM  pacxo— JOMEphl YCTAHABIMBAIOTCA MEXKAY TOIUIMBHBIM HAacOCOM U
KapOropa—TtopoM (y Jau3eneil - mociie MOJKAYMBAIOLIEro Hacoca HU3Koro naB—ueHus). [leiictBue wux
OCHOBAaHO Ha IIOCJEN0BAaTEIIbHOM IIEPEMEIE HUU MOPIIHEH B LWIMHApPAX IOJ JAABJIECHUEM TOILIUBA,
MOCTyNAloIle—TO OT TOIUIMBHOTO Hacoca jBurarens. [lopmiHu cBsf3aHbl MIATyHAMH C KPHUBOUIMIIOM
LIEHTPaJIbHOr0 BajluKa. JluamMeTp HWIMHAPOB M XOJ MOPIIHEH pacCYMTaHbI TAaK, YTO 3a OJUH O0OpOT BallMKa
BBITECHSIETCS 2 CM TOILJIMBA.

HMnyiabchl OT pacxoJOMEpoB IMOCTYMAlT Ha LU(ponevaTaro"mue MpUOOpPHl U IMOJCUUTHIBAIOTCS
uMH 00 B TedyeHue 3,6 ¢, mubo Ha mytu 100M. PesynpTaThl mojcuéra BeImatoTcs B MU(PPOBOH dopme u
COOTBETCTBYIOT YaCOBOMY PAacX0]ly TOILUIMBA WIIM pacxojy TOIUIMBA B TuTpax Ha 100km myTu.

Pacxop ToruiMBa Ha XOJIOCTOM XOAY OIpeAeNsieT OOIIYI0 TOIUIMBHYIO SKOHOMHYHOCTH aBTOMOOWIIA,
TaK Kak 3HAYMTENbHOE BpeMs JBHUrareib paboTaeT Ha XOJOCTOM XOAy (IIpH MpOTpeBe, Ha CTOSHKE, Mepen
cBeToopoM, B ITpoOKax M T. I.).

4. ConepxaHue oTuera

B ordyere o0 mnpakTUYECKOM 3aHATUM OTBETUTHh IUCHMEHHO Ha cleayromue Bompochl. CHayana
MULIETCS BOIPOC, IOTOM - OTBET.

W KakoBa Meroguka onpenenenuss Vmax?

O Kak onpenenuts myTh, BpeMsl U yCKOPEHHUE pa3roHa?

O Kak u3mepsitorcst myTh, Bpemsi, CKOPOCTh U BblatoTcs B iudpoBoM popmare?

0 J171s1 4ero UCHONb3YIOTCS aKCEeePOMETPHI?

W KakoB nmpuHUMN A€MCTBUS THAPABINYECKOTO aKceaepoMeTpa?

KaxoB npuHuumn aeicTBUs 3J€KTPOHHOTO akcenepomerpa’?

O Kak omnpenensiercst BenMuuHa nNpeo10JIeBa€MOro yria rnojabema’?

0 KakoBa MeToanKa CTEHOBBIX TATOBO-CKOPOCTHBIX UCIIBITAHUMN?

O Kakne KOHCTpYKTHBHBIE M OSKCIUIyaTallUOHHBIE XapaKTEPU CTHUKU OIpPENEsoTCsS Ha
crengax?

W KakoBbl OCHOBHBIE XapaKTEPUCTUKHU TOINIMBHON SKOHO "MHUYHOCTHU?

0 UTto BiIMSET HA TOIUIMBHYIO SKOHOMUYHOCTb?

0 CylecTByeT I €UHBIN MTOKa3aTellb SdKOHOMUYHOCTH?

0 Kak onpenensiercss KOHTPOJIbBHBIN Pacxo] TOIIUBA?

0 Kak ycTtpoen mpubop mis omnpeaesieHus: KOHTPOJIBHOTO pacxoja TOIIMBA C MEPHBIMU
UUATTUHApaMu?

0 [IpunHnun ero padboThlI.

Kak pabotath ¢ mpuOOpoM, UMEIOIIUM MEpHBIE IaphI?
Kak omnpenensiercst 1opoxHasi 3KOHOMUYECKasi XapaKTepu "CTHUKa?
Kak ctpourcs rpaduk 10p0XKHOM SKOHOMHUYECKOM XapaK TepUCTUKH?

OO



0 Kak ompenensiercss TOIUIMBHAS XapaKTEPUCTHUKA TIPU JIBH DKEHHH IO JIOPOTE C IMEPEMEHHBIM
npounem?

O Jlns  kakux aBTOMOOWJIEH omnpezensercd TOIUIMBHAs Xapak TePUCTUKA LHKINYHOTO
TBYKEHUS?

O Kakue a51eMeHThI 3KCIUTyaTallMOHHBIX [IUKJIOB (PMKCUPYIOTCS B IIPOLIECCE UCTIBITAHUI?

O Kak omnpenensieTcst yaenbHbIi pacxo TOIUIMBA HAa equHUIy IyTH (1 km)?

O Kak ompenensercss TOIUIMBHAs SKOHOMHYHOCTh IPH JABM JKEHMM Ha J0porax ooOIero
NOJIb30BAHNUSA?

O Kak ompenensercss mpoiiieHHbI IyTh, BpeMsl ABMXKEHMs, pacxo]l TOIUIMBA, IapamMeTpbl
CKOPOCTHOI'O peskuma?

O KakoBa mMeTonuka omnpezaeneHus pacxoja TOIUIMBA HA MAaK "CHUMaJbHOM CKOPOCTH M JIydIleiH
NPUEMHUCTOCTH TP TOPOKHON pe TYIUPOBKE TOIUTMBHBIX PHOOPOB?

O Kak onpeznensiercss npuBeeHHbIN pacxo TOmIuBa?

KakoB npuHImm paboTel pacxogoMepa [uis ONpeIeeHNs MTHOBEHHOTO pacxo/ia TOTUTUBa?

JIABOPATOPHAS PABOTA Ne 5

Tema: CTEHIOBBIE UCITIBITAHUS TTOJTHOKOMIUIEKTHBIX ABTOMOBUJIEN

[TponomxuTenbHOCTH paboThI 4 yaca.

Iens paboThI

O3HAaKOMUTBCS C METOJUKON HCIBITAHUS TMOJHOKOMIUIEKTHBIX aBTOMOOWIIEH, NPUMEHIEMBIMU
npudopamMu 1 AedeKTaMu, KOTOPbIe MOKHO BBISIBUTH MPU CTEHIOBBIX UCITBITAHUSIX.

Coneprxanue paboThI

Caauana HE0OXOJMMO BHUMATEIHHO O3HAKOMHUTHCS C TPEI"CTABJICHHBIM HI)KE TEKCTOM U TOHSTH,
Kakue TpeOOBaHMs MPEIbsB JISAIOTCA K MOATOTOBKE MCIBITAHUM, KaK OHH MPOBOMSATCS, U HAMKHCATh OTYET O
BBITIOJTHEHHOM padoTe.

1. CTeH0BbIC UCIIBITAHMS ITOJTHOKOMILIEKTHBIX aBTOMOOUICH

CTeHI0BbIC MCHBITAHHUS TOJHOKOMILJIEKTHBIX aBTOMOOWJIEH MPOBOISATCA TJIaBHBIM 0OOpa3oM Jist
KOMIUICKCHOW OIICHKH XapaKTe "PUCTUK MAIWHBI, OCHOBHIBASCh HA MPUHIIUIE OOPAaTUMOCTU JBUKE "HUS B
CUCTEME «MAaIllUHa - OIOpHAs TOBEPXHOCThY». TakWe WCMBITA HUSA B 3HAYNUTEIBHOW CTENCHU
MpUOIMKAIOTCA K UCIBITAHUSM B PEe IbHBIX YCIOBUSAX AIKCIUTyaTalliM U CIyXaT He TOJBKO IJIsA OIEHKU
KOHCTPYKTHUBHBIX W 3KCIUTyaTallMOHHBIX XapaKTEPUCTHK, HO M JUISI COCTABJICHHS ONTHUMAIBHBIX MPOTPAMM
WCIBITATENIbHBIX PaboT, ¢ y4€ToM oOecrneueHuss HEOOXOAUMOM IMONHOTHl M JOCTOBEPHOCTH IO Ty4aeMou
SKCTIICPUMEHTAILHON WHGOpMAIMK, C OJHOHW CTOPOHBI, M MHHHMAJIBbHBIX 3aTpaT TPyJa, BPEMEHU H
MaTepUalbHBIX PECYPCOB - C APYTOM.

Bce BuIBI UCTIBITAaHHWI TTOJTHOKOMIUICKTHBIX aBTOMOOWJICH BKIIFOYAIOT OTOOp W MPUEMKY MaIlvH, a
TaK)Ke COOTBETCTBYIOIIYIO MOJATOTOBKY K WX MpoBeneHWI0. Ha ucmpITaHUS MPOU3BOIBLHO BHIOM "parOTCS
0o0pasmpl U3 TOTOBOM MPOAYKIIMH, MPOMISANICH TEXHUYECKHH KOHTPOIb MPEANPHUSTHEM-U3TOTOBUTENIEM, B
OTIENBHBIX CIIy4asX OTOOp MPOBOJUTCS BBHIOOPOYHO. IHOTIAa WCHBITAHHUSIM TOABEPrarOTCS MAIIUHBI,
HaxOJIAIIMECS ONMpeaeIEHHbBIN EPHO] B PeaIbHON YKCTUTyaTall|H.

Ha otoOpaHHBIX A UCTIBITAaHUI 00pa3iax (€ciu 3TO JOMyCKa"eTCsl) POBEPSIFOTCS:

0 KOMIUIEKTHOCTh MAIlIMHBI M CHAPSDKEHUS, HaJudhe WHCTPY MEHTa, OTMETKH OT/aela
texundeckoro koHTpost (OTK), cocrosiaue mnomo;



0 KauecTBO COOPKH, PEryJTUPOBKH U OTIENKH MyTEM OCMOTpa JUisl oOHapyXeHHs AePEeKTOB
OKpacKH, CBapKH, OOWBKH U TIpoYee;

O HaJIMYUE MPENYCMOTPEHHOIO TEXHUYECKUMHU YCIIOBUSAMU JKCILTyaTalluy KOJUYECTBA Macell U
TEXHUYECKUX KHUJIKOCTEH B ar~perarax u CUCTeMax;

O TEPMETUYHOCTh COEJUHEHUN TMAPABINYECKUX U THEBMATH UECKUX CUCTEM;

O 3aTsKKa, KpeIUIeHNe, IIMJIMHTOBKA JIeTallel, y3JI0B U arpera—ToB;

O paboTa ABUraTess Ha XOJIO0CTOM XOAYy M Ha Pa3iIMuYHBIX pe “KUMax;

O COCTOSIHME TPAaHCMHCCHUOHHBIX arperaros;

O COCTOSIHUE NMPUBOJOB K HABECHOMY U BCIIOMOTaTeJIbHOMY 000pPYy/10BaHMIO;

O COCTOSIHME TOPMO3HBIX CUCTEM U PYJIEBOTO yIPABICHHUS;

[ pEeryJiupoBKa yCTaHOBKU (ap, 3a30pOB B MPUOOpaxX 3aKUra—HUS, PETYJIUPOBKa 3a30pOB B
KJalaHHOM MEXaHHU3ME JIBUraTels, Ha TSHKCHHE IPUBOAHBIX PEMHEH, COCTOSHUE aKKyMYJISITOPHOMN
Oarapeu U Apyrue napameTphl;

[ JIaBJICHUE B [IMHAX;

[ HCIIPABHOCTH TATOBO-CLETHBIX YCTPOMCTB.

ITo pe3ynbTaTam MPOBEPKU YCTPAHSIOTCS OOHAPYKEHHBIE HE JIOCTATKU U A€(DEKTHI.

[Toutn BO Bcex BHUJAX CTEHIOBBIX HCHBITAHUI MMOJHOKOM IUIEKTHBIX aBTOMOOMIICH LEHTpaIbHOU
3amadeil sBisieTcss (pOpMHUpOTBaHME BHEUIHETO HarpykeHuss MamuH. OOmuMm TpeGoBaHueM mpu €
pElICHUU SIBJIIETCS, BO3MOXKHO, 0oJiee TeCHas KOppeNslMs Harpy>Ke HUS Ha CTEHIE C HarpyKeHHEM B
pEaIbHBIX  YCIOBMSIX OKCIUIyaTallud WJIM  3KBUBAJIEHTHOCTb HX  IOBPEXKAAIOIIErO  BO3JCHCTBHSL.
Otpaxa—eTcsi 3TO pelIeHHe B 33/JaBaeMbIX IporpaMMmax Harpy>KeHUs Malld Hbl, KOTOpble MOTYT OBITh
TPEX TUIIOB:

- C MOCTOSHHOM WM C MUKIWYECKOHM HArpy3koil, HO C MOCTO SIHHOM aMIUIUTYJOW MpH
HYJIEBOM WJIM 3apaHee 3a/laHHbIM CPEAHUM 3HAUEHUEM;

- C MEPEMEHHOW CTYNEHYaTOM WM IUKIWYECKON HAarpy3KoOM, HO C 3aJlaHHbIM H3MEHEHUEM
aAMIUTUTYIBI B OT/ICTBHBIX OJOKaX:

- CO ClIy4yallHOW Harpy3Koi, BOCIPOU3BOASAIIEH MPOILIECC HATPYKEHUSI MAIMHBI B peaIbHOMN
JKCILTyaTaluuu (MOAEIUPOBAHNE HATYPHOI'O HAIPy>KEHU).

OcHoBaHueM [Isi pa3pabOTKU TaKUX MPOrpaMM CIyXKaT CTaTU-CTUYECKUH aHajJu3 Harpy304YHBIX
pPEXKMMOB COOTBETCTBYIOIIMX JIeTa Vi€, Y3JI0B, arperaroB M CHUCTEM, 3apErHCTPUPOBAHHBIX IIPU
WCIIBITA HUAX B JOPOXKHBIX YCIIOBHSAX; AHAJIU3 OTKA30B B JKCIUIyaTallMHM; TEO PETUYECKHUE IMPEANOCHIIKH
IIPOYHOCTHBIX M YCTAJOCTHBIX IOBPEX JIEHUM JAeTajledl M MaTepuasioB, a TaKXKe 3apaHee H3BECTHBIC
TEOpE "TUYECKHE XapaKTePUCTUKH pabOYNX MPOLECCOB B arperaTax U CUC~TeMax MalluH.

Ha ctenpax s MCHBITAHUN ITOJTHOKOMIUICKTHBIX aBTOMOOM UIeH (B 0a30BOM KOMILICKTALIMM WU B
arperaTipoBaHHOM BapHaHTE) MX BeIylllMe KoJieca yCTaHABIMBAIOTCS HA BpAILAIOLIUECS KPYIJIbIE KaTKU
(6apabaHbl WM POJUKH), a Ky30B YICPKUBAETCS OT CMEIICHUS OTHOCHTEIHHO HETOABMKHOTO OCHOBAaHUS
pacyaiKamu.

Ha crenmax wWccienyrorcs mapaMmeTpbl  HAAEKHOCTH (B OCHOBTHOM  O€30TKAa3HOCTh U
JOJTOBEYHOCTh),  TATOBO-CKOPOCTHBIE  XapaK TEePUCTHUKH,  TOIUIMBHAs  SKOHOMHYHOCTb  MAallMH,
TeMIlepaTypHbIE

PEKHUMBI OTAEIBHBIX Y3JIOB M arperaToB, OCOOCHHOCTH B3aUMOJEHCTBUSI KOJIEC C ONOPHOM
IIOBEPXHOCTBIO U Jpyrue coiicTtBa. Kpome TOro, MMUTHPYIOTCS NE€PEXOIHBIE HEYCTAHOBUBILIUECS PEXUMBbI
JBUKEHUS (HallpyMep, pa3rOH U HaKaT) MPU YCTAaHOBKE B MPUBOJAX CTEHJI0B MHEPIIMOHHBIX Macc.

[ToMuMoO Bcero mpodero Ha TakUX CTEHAAX OMpPEAENACTCA TaK K€ yHUBEpCalbHas XapaKTepUCTUKA
MaIllMHBI, KaK KoJeOaTelIbHOW CHCTEMBl, pEearupyrolie Ha BO3JCUCTBHE JOPOKHBIX HEPOBHOCTEH
(mepemarounass  QyHKIMS ~ KOMIUICKCHOM  CHUCTEMBI, AaMIUIMTYJHO "MacTOTHas ©  (pasouacToTHas
XapaKTepUCTUKH, a UWHOrJa COBMELIEH Has aMIUIMTYAHO(}A304acTOTHAsl  XapaKTepUCTHUKA).  ITO
JOCTUTAETCS YCTAaHOBKOW Ha paboyeil MOBEPXHOCTH OMOPHBIX KAaTKOB CTEHAA CIE IHAIbHBIX HAKIAIOK,
o0pa3yromux Mo nepuMerpy HeooxonuMsblil npoduib. [lpyu BpameHr KaTKOB ¢ TaKMMM HaKjIaJKaMH 30HbBI
KOHTaKTa OMHUPAIOMIMXCA HUX KOJIEC CMEIIAIOTCS B BEPTUKAIBHOM HAMPABJICHHUM IO 3apaHee 3aJaHHOMY
3aKOHY HM3MEHEHMs aMIUINTYy] KoyieOaHMi, co3/l1aBasi KMHEMaTH4YeCKOe BO3MYILIEHHE Bcel Kosieba-TelnbHON
CUCTEMBI.

YacTtoTa Takoro BO3MYIIEHUS PETYJUPYETCS CKOPOCThIO Bpallle"HUS KaTKOB, a aMIUIUTyAa -
BBICOTOW YCTaHaBIMBAEMbIX HAKIIAJIOK.

CreHioBble  HCHOBITAHMS U HCCIIENOBAaHUS  TMOJHOKOMIUIEKTHBIX ~ MAIIMH  TOCTOSIHHO
COBEpPUICHCTBYIOTCS M YCIOXHAIOTCA. OJTO CO TIPOBOXKAAETCS PAa3BUTHEM MPOrpaMM M METOAMK



JKCIIEPUMEHTaJIb "HBIX PAa0OT, MPUMEHEHHEM COBPEMEHHBIX TEXHHYECKHX CpEJICTB, oOOecredYeHneM
ABTOMATH3AlMA BCEX JTAlOB IMOJIYYCHHUs, OOpaOOTKH, WHTEPIPETANNU, JOKYMEHTHPOBAHUS WM XpaHCHUS
MOJy4YeHHOW UH(OpMAaIIIH.

[To QyHKIMOHAIBHBEIM BO3MOXHOCTSM CTEHJBI JIJIi WCIBITAHWA TMOJIHOKOMIUICKTHBIX MAIIHH
NOJPA3JIENSAIOTCS HAa YHUBEpPCAIbHBbIE W CHEIUAIM3UpOBaHHbIE. YacTh M3 ATUX CTEHAOB MOTLYT HMETh
YHUKaJIbHOE IIeJieBoe Ha3zHaueHue. OHU BBIMYCKAIOTCS TOJBKO MO WHIW "BUAYaJbHBIM 3aKa3am, JApyTHe
CTEHJIbl UMEIOT THUIOBYIO KOHCTPYK LIHMIO U BBIMYCKAIOTCS IPOMBIIIIEHHBIM CIIOCOOOM MaJIbIMU CEPUSMHU.

[Tokaszarenn TATOBO-CKOPOCTHBIX CBOMCTB, TOIUIMBHOM 9SKOHO 'MHUYHOCTH aBTOMOOWIEH U WUX
JBUTaresei, paboynx XapaKTepPUCTUK arperatoB M CHCTEM OMNPENENSIOTCS B JIaOOpAaTOPHBIX YCIOBHSX C
MOMOIIBIO POJIMKOBBIX (0apaOaHHBIX) TATOBBIX CTCHIIOB, OOOPYIO "BaHHBIX KAaK CTAI[MOHAPHBIMU, TaK U
NEPEHOCHBIMU TEXHUYECKUMU CPEACTBAMU U3MEPEHHUS PA3JINYHBIX TAPaMETPOB.

TaroBele CTEHIBI MO3BOJISIIOT ONPEAENATh IMOKA3aTEId Pa3BU "BAEMON MOIIHOCTH W TATOBOW CHJIBI
Ha BEJyIIUX KoJiecaX aBTOMO "OWJIs, BpEeMEHHU pa3roHa (BbiOera) B 3aJaHHOM CKOPOCTHOM HWHTEpBa e,
pa3iu4Hble TMOTEPU B TPAHCMHUCCHH, CKOPOCTh B MOMEHTHl NEPEKIIOUECHUS THMAPOMEXaHHUYECKOU
nepeaun, pacxoi TOIUIMBA IPU ON PEACIICHHBIX HArpy304HbBIX M CKOPOCTHBIX pEXUMAaX, YCTaHOBKY
OMTUMAJIBHOTO YIJIa OINEPEKEHUs 3aKUTaHUs MO CHJIOBBIM MapaMeTrpaM (MaKCUMaJbHOM MOIIHOCTH),
TEMIIEpaTypHbIE PEKHUMbl TPAHCMHUCCU "OHHBIX arperatoB M pPEryJMpOBKY Ha HOPMAaTHUBHYK) TOKCHYHOCTH
orpaboTaBmmx ra3oB. [Ipu HCHBITAaHUSIX aBTOMOOWIIS HAa TSATOBOM CTEH/IE MOXHO TaKKe OLEHUTH paboTy
BCIIOMOTaTeJIbHBIX MEXaHU3 MOB, Hampumep, paboTy peayKTopa MOTOPHOTO TOPMO3a, CIIHIOMET pa,
CYETYMKA MPOMIAEHHOIO ITyTH, TaXOMETpa, a TAKXKE IMPOBEPUTH TEXHUYECKOE COCTOSIHUE XOJIOBOW 4YacTH
aBTOMOOWJISL U U3MEPUTDH BCE apaMeTPbl TOPMO3HON CUCTEMBI.

OCHOBHBIMU TIPU3HAKAMH KIACCU(UKALMU TATOBBIX CTEHIOB SIBISIOTCS CIOCOO HArpy>KEeHUs
JBUTATENs] U TPAHCMUCCHUHM ABTOMOOWIIS, THUIl HUCHBITBIBAEMOIO aBTOMOOWJIS U YHUCJIO OJHOBPEMEHHO
HU3MEPSAEMBIX MPOLECCOB.

[To cno—coOy Harpy>eHHsI JBUTATEs] U TPAHCMHCCHM aBTOMOOWJIS TSATOBBIE CTEH[bI MOJPA3AEISAIOT
Ha TpU THUIA: HWHEPUUOHHBIC, B KOTOPBIX HA-TPYKEHUE OCYIIECTBIISETCA BpALAOIMIMMUCI Maccamu
POJIMKOB U JPYTHX AJIEMEHTOB TSATOBOTO CTEHJAa W AaBTOMOOWIISA, KUHEMATUYECKU CBA3AHHBIX C POJIMKAMM:
CUJIOBBIE, B KOTOPBIX HAarpy>K€HHE OCYILIECCTBISICTCS TOPMO3HBIM YCTPOMCTBOM, KHHEMATUYECKHU
CBS3aHHBIM C POJIMKAMH: MHEPILMOHHO-CUJIOBBIC, B KOTOPBIX HArpy>K€HUE BBINOJI HAETCS BpallalOIIUMUCA
MaccaMy U TOPMO3HBIM YCTPOHUCTBOM OJTHO "BPEMEHHO.

[lo Tumy uCHBITBIBAEMBIX aBTOMOOWJIEH TATOBBIE CTEHIBl MOJAPA3ACNSAIOTCS Ha YCTAHOBKH JUIS
JIETKOBBIX ~ aBTOMOOWIIEH, JUISIPy30BBIX aBTOMOOWJIEH W MalllMH, CO3JaHHBIX Ha wuX 0aze, s
MOJI"HONPHUBOJHBIX aBTOMOOWJEH U g aBTOOyCOB, Ha YHUBEpcalbHble (AJI1 HECKOJIbKHX THIIOB
aBTOMOOMIICH).

[lo umcny OJHOBPEMEHHO HU3MEPSEMBIX MPOLIECCOB CTEHIbl OBIBAIOT CHEIHATU3UPOBAHHBIMU JUIS
W3MEPEHHUS] CTPOTO ONpENEIEHHBIX 3apaHee 3aJaBa€MbIX XapaK TEPUCTUK U YHUBEPCATbHBIMU JJIS
WCIIBITAHUH TI0 Pa3JIMYHBIM U METOJIUKAM.

Ob6a 95TuxX THIA CTEHJOB OCHAIIAIOTCS CHUCTEMAMH AaBTOMAa-TH3UPOBAHHOTO U JIMCTAHIIMOHHOTO
YIPaBJICHUS.

Ha puc. 1 mpuBeneHsl cxembl OapaGaHHBIX CTEHIOB YHHBEDP "CATbHOTO THIMA JIsl UCIBITAHUN IBYX-
1 TPEXOCHBIX aBTOMOOUJICH.

Pucynox 1. Cxembl yHUBepcajdbHBIX OapaOaHHBIX CTEHJOB: a) I ABYXOCHBIX MamiuH; 0) s
TPEXOCHBIX aBTOMOOMIICH:

1 — BEHTWIIATOP; 2 — MyJbT YIPaBJICHUS; 3 — OCHOBHBIEC OIOPHBIE POJUKHU; 4 — BEAYLIUA POJIUK; S5 U
6 — yCTpOHCTBa 0TBO/Ia OTPAOOTABIIMX I'a30B U CPEACTBA OXPaHbI Tpya

OCHOBHBIMM 4YacTMHU TATOBBIX CTEHJIOB SIBJISIOTCS OINOPHOE YCTPOMCTBO, IYyJIBT YIPABICHUSA U
WHJIWKAIIMU, TEXHUYECKHE CPEACT 'Ba M3MEpPEHUH U 0OpabOTKM JaHHBIX (CTAI[MOHAPHBIE U TIEPEHOC "HBIC),
YCTPOMCTBO OTBOAA OTpaboOTaBIIMX Ta3oB. OMOpHOE YCTPOW "CTBO CTEHIA COCTOMT W3 OJIOKa POJIMKOB,
YCTpOﬁCTB BbEC37la U BbIC3aa MAIIMHBI, HAIPYy304YHOI'O YCT'pOfICTBa (21.]'[51 CHUJIOBBIX MU MHECPHIHUOHHOCHUIIOBBIX
CTCHJIOB), MHEPIIMOHHBIX HATPYKAIOIINX Macc.

KoncTpykiusi 6iioka pOJIMKOB JOJDKHA OOECTIeYMBATh pealii3a"[[UI0 3aJaHHOW TATOBOW CHIIBI Ha
BEIyIIMX KoJ€caXx Ha BCEX peXH "MaX HCHBITAHUNH B COOTBETCTBHU C 3aJI0KEHHON MporpamMmon
OKCIIC"PUMCHTOB, YCTOI\/’I'-II/IBOG IIOJIOKEHUE aBTOMOOWIA B mponecce HCOBI"TaHUHA - BO3MOXXHOCTD
CaMOCTOSITENTFHOTO BbE3/1a U BbI€3/1a aBTOMO OISl M HE BBI3BIBATH MOBBIIIEHHOTO W3HOCA IIIHH.



VYcnoBue peanu3aldy 3alaHHOTO TATOBOTO YCHJIMSL 3aBHCHUT OT HECKOJBKUX (DAaKTOPOB: OT CXEMbI
PacCIIOIOKEHHs] POJIMKOB, OT XapaK-TEPHCTUK TMOBEPXHOCTH POJIMKOB, KOTOPBIE OMPEAEIAIOT K0d(uiun—eHT
CIETIJIEHUs BEIYLIUX KOJIEC C OMOPHBIMU POJIMKAMH, OT 0OOPOTOB M NMPOCKAIb3bIBAHUSA BEAYIIMX KOJIEC, OT
XapaKTEpPUCTUK LINH.

CxeMbl pacroyioKeHUs! pOJIMKOB MPUBEIEHBI Ha puc. 2.

Pucynok 2. CxeMbl pacrosioxKeHUs pOJIUKOB:

1 — pabGoumii ponwk, 2 — Beaymee KOJeco aBTOMOOWISI, 3 — cBoOoaHwli ponuk; Ic, Ilc —
CUMMETPUYHOE pacnoyiokeHue ponukoB: Ic, IIH — HecuMMeTrpuyHOe pac- IOJIOKEHHE POJIUKOB; MK —
KpPYTALIUI MOMEHT Ha Koisiece; Lc m LH — mexoceBble paccTosiHus posinkoB; G — BepTUKalbHAs Harpyska
Ha KoJieco; Px — TaroBoe ycunue Ha kosece; HI u H2 — peakuuu Ha ponukax cTeHzaa

VYcioBue peanusanuy 3aJaHHOTO TATOBOIO YCHJIHS MOXKHO PaccMOTpeTh Ha mpumepe cxeM lc u Ilc
(puc. 2).

C unenblo yHpoIlIEHUs aHalu3a OCOOEHHOCTEM B3aMMOJEHCTBUS BEIYLIEro Kojeca aBTOMOOWIS C
POJIMKaMU CTEH/1a MOKHO IPUHATH HEKOTOPBIE JOITYIICHHUS:

O HE y4uThIBaeTCs edopMaius IMHUHBI OT BEPTUKAIbHON HA~TPY3KU U TSATOBOM CHUJIBI;
0 HE YUUTBIBAETCS CONPOTHUBIIEHUE KAYEHUIO;
O HE YYUTBIBAETCS YTII0Basi CKOPOCTh CO CKOPOCTBIO BpaICHHs KoJieca.

YcnoBrue yCTOWYMBOTO TOJIOKEHUSI aBTOMOOWJISI HAa CTEH/E OI-PeAeNsieTcss MOCTOSHCTBOM KOHTAKTa
HIMHBI ¢ 000OMMHU (LIEpEeTHUM HM3aJHUM) POJMKAMHU B MPOLECCE HCHbITAaHWHA. BbIMONHEHHE 3TOr0 ycJIOBUS
HCKJIIOYAET BO3MOKHOCTb CIy4YallHOIO BbI€3/1a aBTOMOOWJIS CO CTE€HJA MOJ JCHCTBHMEM TATOBOW CHIIBI
(ycTOMYMBOCTh B TMPOAOJBHOM HANpaBiICHHM), a TAaK)KE€ OrPAHUYMBAET MEPEMEIEHUE KOJeC BeIy IIEro
MOCTa, YCTAaHOBJIEHHOTO Ha CTE€H/I, BJIOJIb POJIUKOB (YCTOMYHM "BOCTH B IIOTIEPEYHOM HAIPABJICHUH ).

ITog nelicTBueM TATOBOW CHIJIBI aBTOMOOWJIL B IPOIECCE HWCIBI "TAHUW CTPEMHTCS BbIEXaTh CO
CTEHJIa B HAIpPABIICHUU JBIKEHUS de—pe3 nepeaHuil ponuk. HopmanbHag peaxuus H2 3ansero posmka
nmpu dToM ymeHbmaercsa. Jns cxem ¢ mepemmmu (Ic w 1H) paboummu po—nmkamu peakuus H2
oOpamraercss B HyJb NpPU 3HAYCHHUAX YIJIa a, COOTBETCTBYIOUIMX 3HaueHHio tg a = 0. Ilpu aTom Koieco
TEpsieT KOH TakT C 3aJHUM pOJMKOM, U aBTOMOOMIIb MOXET IEpPEeKaTUTbCA 4Yepe3 MepelHUud pOIIUK.
[TosTomy ycnoBue tg a > 0 Hago paccMaTpuBaTh KakK YCJIOBUE YCTOWYMBOIO (B MPOJOJIHHOM HaIlpaBiICHUN)
TM0JIOXKE "HHSI aBTOMOOWMIISI Ha CTEHJIE C MEPEAHUM PaboyrM POITUKOM.

Jnst cxem 11c u [TH npu moObIx 3HaUeHHsIX yria a 3HadeHue > 0. Takum o0pa3om, cXeMBbI ¢ 3aIHUM
paboynM pOJIMKOM Bcerjga 00ecrnedyrBaloT YCTOMUMBOE MOJOKEHHE aBTOMOOWIS Ha CTeHIe. JTO - HuX
MOJIOKUTEIIBHOE CBOMCTBO.

Bripaxenus st onpenenenns 3nadenuit PKrax, H1 u H2 npu—Benens! B Tad. 1

YCTOWYHBOCTh TOJOXKEHHSI aBTOMOOWIII HAa CTEHJE B IMOINEPEY "HOM HANpaBICHUU 00eCreUrBACTCS
3a CYET CTPOTOM YCTAHOBKHM (TOPU3OHTAIBHOM W TMapajuieNIbHON) poJMKOB. JlomyckaemMoe OTKIIOHE "HHE OT
TOPU3OHTAJILHOTO TIOJIOKEHUSI M OTKJIOHEHHE OT Napajljiesib "HOCTH POJIMKOB HE JOJDKHBI MPEBBINIAThH
0,4...0.8 mm Ha mmHe 1 M. Ponmku €BO# ¥ MpaBoil CTOPOH CTEHJA JOJKHBI ObITh COOCHBIMHU (OTKJIOHEHHE
He Ooiee 1 Mm).

UroObl n30exaTh CKAaThIBAHUS aBTOMOOWIIS C POJIMKOB IPH MO MIEPEUYHOM IMEPEMEIEHUN BEAYIIETOo
MOCTa, CTEH/bl OOBIYHO CHA0 MKAIOTCS OTOOMHBIMH POJUKAMH, YCTAHOBJICHHBIMH IO KpasM pabodux
POJIMKOB ¢ OAHOM MM o0eux ctopoH. Ilpu ucnbITaHusxX aBTO—MOOWIIEH C ynpaBiasieMbIM BEAYIIMM MOCTOM
HaJIM4YMe TAKUX POJIMKOB 00S3aTENBbHO, TaK KaK aBTOMOOWIIb PE3KO CMEIIAETCS BAOJIb PO VIMKOB Jaxe MpU
HE3HAYMTEIBHBIX IIOBOPOTax pyJieBOoro kojeca. [lo—uoxkeHune Takux pOJIMKOB MOYHO pPEryJupoBaTh,
mepeMeniass uX BIOJb pPaboYMX pOJIMKOB CTEHAA [0 HAMPaBISIONIMM, U (UKCHPOBATh B HYXHOM
M0JIO)KEHNH, COOTBETCTBYIOIIEM KOJI€€ MCIBITHIBAEMOro aBTOMOOWIISA. B mpouecce ucnbITaHWii aBTOMOOMIIS
B TaKUX YCIOBH SIX MPAKTUYECKH BCErNa, MO KpailHell Mepe, OJHO W3 €ro KOJeC Kaca-eTcs OTOOMHOro
(OpHEHTHPYIOILET0) POJIMKA, YTO BHI3BIBAET JAOIOJI-HUTEIbHBIE TOTEPH, KOTOPbIE HEOOXOIUMO YUUTHIBATD.

YcnoBue caMOCTOSITENIBHOTO BbI€3/1a aBTOMOOWIISI CO CTeHJA MOJ JEMCTBHEM TIATOBOM CHIIBI Yepe3
3aCTOMOPEHHBIN NEepeHUIl po MK 0e3 creluanbHbIX MOABEMHBIX YCTPOWCTB obOecreynBaeTcs mpu tg a <
0. DTO O3HauaeT, 4TO IS CXEM C MEepPeIHUM WM O0OMMH pa—00YMMHU POJIMKAMH YCJIOBHE YCTOMYHUBOTO
MOJIOKEHUSI M YCJIOBHE CaMOCTOSITENIbHOTO BbI€3[la NIPOTHBOpEYAT Jpyr JApyry M HE MOryT OBITh
YIOBJIETBOPEHBI OJTHOBPEMEHHO.



Jnsg cxem ¢ 3agHUM pabOYUM pOJIMKOM, MpHU JIIOOBIX 3HAYEHU X yria a YAOBIETBOPSIOTCS
OJTHOBPEMEHHO YCJIOBUSl YCTOMYMBOCTM U CaMOCTOSATENBHOrO Bble3na. JlIsI HECMMMETPUYHBIX CXEM
YCTaHOB KM POJIMKOB TP BHIE3/Ie aBTOMOOWIISL Ha3zall (IpU YCTAaHOBKE CTEHJA Ha TYMHUKOBOM IOCTY) TakKke
YIOBJIETBOPSIIOTCS OJJTHOBPEMEHHO YCJIOBUS YCTOMYMBOCTH U BbIE3/A.

Crenapl, Ha KOTOPBIX CaMOCTOSITENIbHBIM BbIE3]] aBTOMOOWISI HEBO3MOXEH, JOJDKHBI OBITh
000py/IOBaHbl CIEUMAIbHBIMA IOABEM HBIMU YCTpPONCTBAMHU (IUIOIIAJIKAMU C ITHEBMOIIPUBOJOM), 4YTO
HECKOJIbKO YCJIOKHAET HMX KOHCTPYKUHMIO. YCIOBUE YCTPAHEHMsI TOBBIIIEHHOIO H3HOCA IIHH
oOecrieynBaeTcsl MPAaBUWIBHBIM BBIOOPOM JHa"METpa POJIMKOB M pexkuma uchblTaHuid. CTEHIBI ¢ Omopoun
KoJieca Ha JBa POJHMKa HEOOJBIIOrO JAMAaMeTpa UMEIOT psjl MPEHMYIIECTB MOCPABHEHHUIO CO CTEHIaMH, B
KOTOpPBIX KOJIECO OMUpaeTcs Ha OAHM Oa—pabaH OonbpIIOr0 auameTpa (MEHbIIME rabapuTHBIE pa3MepHl,
Macca, OTCYTCTBYIOT CIELUalbHbIE MPUCIOCOONICHUs, YIep>KuBarolue aB—ToMoOmns). OnHako pabota
IIMHBI, OMUPAIOLICHCS Ha J1Ba POJIMKA, COMPOBOXKAAETCS IOBBIIICHHOW nedopmanuedl W, Kak CIEICTBHUE,
CWIBbHBIM HarpeBoM. [loaToMy HEOOXOAMMO HE TOJNBKO OTpaHHMYM "BaThb CKOPOCTb BpALICHHS BEHYIIHX
KOJIEC M JJIMTENIbHOCTh MCIBITAHUN, HO U 00ECIEeUnBaTh UX OXJAXKICHHE ITyTEM CO3/1aHUs CIELU aJIbHBIX
BEHTUJISITOPHBIX YCTAHOBOK C HAIPABIISIFOUIUMU HACAJKAMH.

OT mpaBWIBHOTO BBIOOpa AMAaMeTpa POJMKOB 3aBUCHT M3HOC LIMH TPH UCHBITAHUAX Ha CTEHIEC U
YCIIOBUSL UMHUTALIUU JOPOXKHBIX CONMPOTHBICHUN. YMEHbBIIECHUE IHUAMETpa POJIUKOB, KOTOPOE OOBACHSETCS
CTpEeMJICHHEM CHU3UTHh rabapuTHBIE pa3Mepbl U MacCy CTEH 11a, MPUBOJUT K IMOBBIIICHUIO AedopManuu u
IIPOCKAJIb3bIBAHUIO LIMH U. CJIEI0BATEIbHO, K YBEIIMUEHUIO UX U3HOCA.

IIpu coorHomennn rP/rK = 0,4 morepm Ha mNpoCKanb3bIBAaHUE BABOE BHINIE, YE€M Ha J0pOre,
MO3TOMY JIMAMETP POJUKOB peKoMeH ayercs npuHumats 1P = (0,4...0,6)rK.

B TAroBeIx CcTeHHax AN OKCIUTyaTallMOHHBIX MCIBITAaHUA JHa"METp pOJIMKOB Kojebiercs B
npeaenax ot 220 mm 1o 500 MM, cooT—BeTcTBYyrOmMX cooTHomeHuto rP/rK ot 0,3 mo 0,9 ans jmerkoBbIX
aB—ToMOOMIel pa3nuuHblXx Mozeneil. Pomuku ¢ nuamerpom 318,3 MM (IyMHa OKpPYXXHOCTH paBHa 1 M)
yAOOHBI TpPH U3MEPEHMSIX TMPOWIEH HOTO NYTH M OINpeAeleHUH pacxoja TOIUIMBA Ha EIUHUILY
npoitnen—Horo myTu. B coorBerctBum ¢ I'OCT 26899-86 nuamerp pOTMKOB CTEHAA JOJDKEH OBITH HE
MeHee 240 MM.

JUis CHMXKEHMsI HarpeBa LIMH PEKOMEHJYETCS IOBBIIIATh B HUX JABJICHHUE BO3]yXa, OJHAKO 3TO
MeporpusaTHe TpeOdyeT [OMOJHU "TEIbHOTO BpPEMEHH U TPU OKCIUTyaTallMOHHBIX HCHBITAHUSX €ro
BBITIOJIHATH HelenaecooOpa3Ho. KpoMe Toro, 3170 MOXXKET MPUBECTH K YBEJIWYECHUIO MPOCKAIB3BIBAHHUS U
M3HOCA LIUH.

B mpomecce wucnbITaHUE peKOMeHAyeTcs OO0QyBaTh IIMHBI BO3 IYXOM, U 4YEro BEHTUIATOP,
BXOJAIIMM B  KOMIUIGKT CTEHJa, CHA0 ™KaeTcsi  CHeUMaJbHbIM  HANpPaBISIONIUM  YCTPOHCTBOM.
OrpaHnnuuBa—eTCsl TAaKXKE CKOPOCTb HCIBITAHUS B 3aBUCUMOCTH OT JuaMerpa poju—KoB. DUpMbI AJid
AKCIUTyaTallMOHHBIX CTEH JIOB PEKOMEHAYET NMPUMEHSTh POJIUKH auaMmeTpoM 220 MM JIsl CKO-pOCTEH, HE
npesbimarommx 160 km/4, 320 MM - 1o 200 km/4, 400 MM - g0 230 km/9 u 510 MM 11t ckopocted 10 250
KM/d. OOBIYHO MCTOJB3YIOTCS POJMKKA C TJIAAKOH TOBEPXHOCTHIO, OJHAKO TMPU HEOO "XOIUMOCTHU
nepenadn OONBIINX TATOBBIX CHJI MPUMEHSIOTCS POJHMKH C MPOJIOJBHBIMU KaHaBKaMH (THIA I[UIHIIEBOTO
Basia). Takue poNMKH MOTYT MCIIOJIb30BaThCS TOJIBKO HA CKOPOCTAX, He O6onee 100 km/4.

ConepxaHue oTyera
B OTUYCTC O 3aHATHUHN OTBCTUTH IIHCBLMCHHO Ha cneﬂyfomne BOHpOCLI. CHaqana IMUIICTCS BOHpOC,
IIOTOM - OTBET.

1. Kakue aBTOMOOMIN BBIOMPAIOT HA UCTIBITAHUSA?

2. UTto npoBepsIoT Ha aBTOMOOMIIE TTepe]] UCITBITAHUEM?

3. Kakmne Moryt ObITH MpOrpaMMBbI HATPYXKEHHsI HCHBITBIBAEMO TO aBTOMOOWISI? [loscHUTH
rpadgukamm.

4. Uro sBIIsSIeTCS OCHOBAHUEM JUIs Pa3pabOTKH TaKUX MPO—TpaMM?

5. UTto siBNIIETCS ONOPHON MOBEPXHOCTHIO JI BEAYIIUX KOJIEC?

6. Kakue napaMmeTrpsl U oka3aTenu UCCIEYIOTCS Ha CTeHax?

7. JUI. 4Yero Ha IIOBEPXHOCTH OINOPHBIX KAaTKOB CTEHJA YyCTaHABIIMBAIOT CIIeLUaJIbHbIE
HaKJIagKnA?

8. UeM perynupyercst 4acTOTa U aMIUIUTY]a BO3MYIIEHHS ?

9. Kakue cymiecTBytoT cpeicTBa Harpy>kKeHus ABUTaTelss U TPAHCMUCCUU HA TATOBOM CTEHAE?

10. U3 KaKUX OCHOBHBIX YaCTEW COCTOUT TIATOBBII CTEH?

11. YeMm oTnmyaeTcs CUMMCTPUYHOC PACIIOJIIOKCHHUEC POJIMKOB OT HCCI/IMMCTpI/I‘-IHOl“O?



12. Kak ompenensiercs MakcuManibHasi TATOBas CHJIa, KOTOPYIO MOXHO peaji30BaTh Ha CTEHJE
M0 YCJIOBUIO CLIETIIICHUs?

13. [ToueMy yrJIbl YCTAaHOBKM MEPEIHEro pPOJHMKA JAJsl JETKOBBIX aBTOMOOWJIEH HaxoJsITcs B
npenenax ot 27° go 40°?

14. [Touemy mpu HUCHBITAHUM aBTOMOOWJIEH 3aJHMA MOCT pa3—TpyKaeTcs, a TMepeaHui
Harpysxaercs?

15. Kakoe monoxxenue pabouero ponuka (mepeaHee WM 3aqHee) oOecrneuynBaeT MpOAOIbHOE
YCTOMYMBOE TOJI0KEHNE aBTOMOOH /ISl Ha CTeHE?

16. Uewm obecrieunBaeTcs monepeyHasl yCTOWYUBOCTh aBTOMO OISl HA CTEHC?

17. KOI'Zla YJOBJIETBOPSIIOTCSI OJHOBPEMEHHO YCIJIOBUS YCTOM UMBOCTH M CaMOCTOSITEIIBHOIO
BbIe3aa’?

18. Kakue npenmyiecTsa UMEIOT POIMKH € 1uameTpoM 318,3 mm?

19. Kaxkas moBepXHOCTh HUCTIOJIB3YETCS HA POJIUKAX?

[lepeuenb ucnoap3yeMbIX YUeOHbBIX U3/1aHul, IHTepHET-pecypcoB, TOMOIHUTEIHLHON JTUTEPATyPhl
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5. denepalibHBIN IEHTP HHPOPMAIIMOHHO-00pa30BaTeIbHEIX pecypcos http://fcior.edu.ru/

denepanpHoe xpanwiuile «EnuHas koiuteknps OU(POBBIX 00pa3oBaTeNbHBIX pecypcoB» http:/
school-collection.edu.ru/

®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIOJ[XKETHOE
OBPA3OBATEJIBHOE YUPEX/IEHVE BBICLLIEI'O OBPA3OBAHIS
CTABPOIIOJILCKUI TOCYJAPCTBEHHBII ATPAPHBIII VHUBEPCUTET
VH)XEHEPHO-TEXHOJIOTMYECKUI ®AKYJIBTET

KA®EJIPA «TEXHUUECKUI CEPBUC, CTAHJIAPTU3ALIUS U METPOJIOTUST»
METOJIMYECKWUE PEKOMEHIALIAN

10 OCBOEHUIO YYEBHO! AUCLIUITJIVHDI

b1.B.02 TEXHOJIOITMYECKHUE NMHHOBAILIMA B COEPE OKCIUIYATALIMA
TPAHCITOPTHO-TEXHOJIOTUYECKNX MAIIIMH 1 KOMIIVIEKCOB

I 00yJaroImumxcs 1o HampasiieHuto - 35.04.06 ArpouHxeHepus

[Tpoduib moaroToBKM - TeXHOIOTHM U CPENICTBA MEXAHU3ALMHU B CETILCKOM XO3HCTBE

CraspomnoJib, 2022

ABTOp-coctaBuTeNb: baranoB Hukomnaii AHaTosibeBUY, K.T.H., TOLEHT

Paccmotpensr u mpuHATHEI Ha 3acemanuu  Kadenpsl TCCM WHXKEHEPHO — TEXHOJOTHYECKOTO
¢akynerera, PI'6OY BO «CTraBpononbckuii arpapHblii YHUBEPCUTET.
Ot «31» aBrycra 2022r.  [IpoTtokom Nel

VYTBep)KIeHbl Ha 3acellaHuM Y4eOHO-METOJMYECKOH KOMHMCCHUM HHXXEHEPHO — TEXHOJOTHYECKOTO
¢dakynbrera, DI'BOY BO «CraBpononbckuil arpapHblii yHUBEPCUTETY.



Ot «31» aBrycra 2022r.  IIpotokos Nel

COJIEPXXAHUE

HaumenoBanue paznena Crp.
OOurre ykazaHus 4
Mertoanueckue peKOMEHIAIMH TI0 H3YYCHHIO JICKIIMOHHOTO Kypca 4
Meroanueckue peKOMEHAAIMH 0 MOArOTOBKE K MPAKTUYECKOMY 3aHSTHUIO 4
Mertoanueckue peKOMEHAAITNH TI0 OPTaHU3AIMN CAMOCTOSITEIIbHON PaObOoThI 5

Metoandeckre peKOMEHIalUH 110 COCTABICHUIO KOHCIIEKTA UM IIaHa K TEKCTy y4yeOHUKa
Metoandeckne peKOMEHIaluH 110 BHIIIOJHEHUIO pedeparta

Meroauueckue peKOMEHJauu 110 MOArOTOBKE K IPOMEKYTOUHON
aTTecTalliy — K 3a4eTy

6
7

Kputepuu onieHKM NpoMeXyTOYHON aTTeECTalluu B BUJIE
g depeHIMPOBAaHHOTO 3a4eTa

7



1. OO6mwme yka3zaHus

Crnemmduka nzydeHus: y4eOHON IUCIMIUIMHBI oOycioBieHa (opmoil oOyueHHs] 0Oydarouuxcs, ee
MECTOM B MOJTOTOBKE CIENMAINCTa CPEJHEr0 3BeHa M BPEMEHEM, OTBEJCHHBIM Ha OCBOEHHE YyueOHOU
JTUCHUTUTUHBI pa00UYnUM YYEOHBIM TIJIAHOM.

[Ipouiecc oOyueHus AenUTCS HA BpeMs, OTBEACHHOE MJIs 3aHATUH, MPOBOJUMBIX B ayJIUTOPHOU
dbopme (;1abopaTopHBIE 3aHSATUSI) H BpeMs, BBIJCICHHOC Ha BHEAYJUTOPHOEC OCBOCHHE Yy4UeOHOU
JUCIUIUIMHBL, B TOM YHCIIE M Ha CAMOCTOSITENIbHYIO paboTy CTy/IE€HTa.

JlaGopaTopHbIe 3aHATHS MPELYCMOTPEHBI Ul 3aKPEIUICHUS TEOPETUUECKUX 3HAHUH, yriyOJIeHHOTro
paccMOTpeHHsI HaumOojee CIOXKHBIX MpoOjeM y4eOHOM IUCHMILIUHBI, BBIPAOOTKHM HABBIKOB CTPYKTYpPHO-
JIOTMYECKOT0 TIOCTPOCHHUS y4eOHOro MaTepHralia U OTpabOTKH HABBIKOB CAMOCTOSITEIBHOM IMOATOTOBKH.

CamocTtosiTennbHasgs paboTa CTyIeHTa BKIIOYaeT B ce0s H3yueHHE TEOpPETHUECKOro MaTepuana,
BBITIOJIHEHHUE MTPAKTUYECKUX 3aJJaHHH, TOATOTOBKY K KOHTPOJIHHO-0000IIAOIINM MEPOTIPUATHSIM.

J11s ocBoeHUs y4eOHOM TUCIUIUIMHBI CTYIEHTHI TOJIKHBI:

— UW3YYHTh MaTepHaj NPaKTUYECKUX 3aHATHUH B TMOJHOM o00beMe TO paszzienaM ydeOHOM
JTUCIUILTAHBL,

— BBITIOJIHUTH 3a/1aHUE, OTBEJICHHOE HAa CAMOCTOSITENIbHYIO padoTy;

—  MPOJEMOHCTPUPOBATH  CPOPMHUPOBAHHOCTH  KOMIIETEHIUH, 3aKpeIUICHHBIX 32  y4eOHOM
JUCLUIITIMHOM BO BPEMsI MEPOIIPUATUHI TEKYILETO U IPOMEXYTOYHOIO KOHTPOJISI 3HAHUM.

[Tocemienue NpakTUYECKUX 3aHATHH 7151 CTYACHTOB SIBJISIETCS 0053aTEIbHBIM.

VYBaXUTEIbHBIMU NIPUUMHAMU [IPOITYCKA ayJUTOPHBIX 3aHATHH SBIISIETCA:

— 0CBOOOXK/ICHUE OT 3aHATUH MO MPUYKUHE OOJIE3HU, BBIJAHHOE MEIUIIMHCKUM YUPEKICHUEM,

— 10 pAacCHOpsDKEHHUIO JIeKaHa, MpHKa3 MO BYy3y 00 OCBOOOXKIEHHH B CBS3M C YYacTHEM B
BHYTPUBY30BCKUX, MEKBY30BCKUX U MP. MEPOIPUATHUSAX,

— odunmaibHO 0hopMIIEHHOE CBOOOTHOE MOCEIICHUE 3aHSTHIA.

[Ipomycku oTpabaThIBatOTCsl HE3aBUCUMO OT MX MPUUUHBL.

[TponymieHHbIe TEMBI JEKIMOHHBIX 3aHATHHA JOJDKHBI OBITh 3aKOHCIIEKTUPOBAHBI B TETpaad s
JeKIUH, KOHCIEKT TPEJCTaBIsAeTCs NpernojaBareio i JUMKBUAAUWMU mpomycka. llpomyieHHbie
nabopaTopHble 3aHATUS OTPabaTHIBAIOTCS B BHJE YCTHOW 3allUTHl MPAKTUYECKOTO 3aHATHS BO BpeMs
KOHCYJIbTAIMil 110 AUCHHUIUINHE.

KoHTponb chopMUPOBAaHHOCTH KOMIIETCHIIMH B TEUEHHE CeMecTpa MPOBOIUTCA B (OpME YCTHOTO
Olpoca Ha MPAKTUYECKUX 3aHATHSAX, TECTOBOI'O KOHTPOJIS, BBINOJHEHUS 3aJaHUil A CaMOCTOSITEIbHOMN
paboTHL.

2. MeTtoauuecke peKOMEHAANU 110 U3yUEHUIO JEKIIMOHHOIO Kypca

ConepxaHue TporpaMMbl OCHOBBIBAE€TCS Ha OCHOBHBIX TOJIOKEHHMSX W 3adadyax kypca - b1.B.02
TexHomoruueckue WHHOBAllMM B cdepe IKCIUTyaTallid TPAHCIOPTHO-TEXHOJIOTUYECKUX MAalIMH U
KOMIUJICKCOB,, U pa3pabOTaHbI I CTYACHTOB 10 cnermanbHocTh 35.04.06 ArponHKeHepHs.

Bce pasnensl pa30uBaioTCsi Ha TEMbI, pacKpbIBalolIye 6os1ee MoApoOHO U3ydaeMblil BOIPOC.

3. MeTtoaudeckre peKOMEHIAINH 0 MOATOTOBKE K MPAKTHYECKOMY 3aHITHIO
JlaGopaTopHble 3aHATHS TPEACTABIAIOT 0COOyI0 (OpMYy COYETaHHUS TEOpPHMH M TpakTUku. HMXx
HazHaueHUe — yriayOseHue MpopabOTKU TEOPETUUECKOro Marepuana MpeaMera IyTeM peryjsipHoi u

IJTAHOMEPHON CaMOCTOSITENIbHOU paboThl 00yUaroluXcs Ha IPOTSHKEHUHU BCEro Kypcea.

[Iporiecc MOATOTOBKM K MPAKTUYECKUM 3aHITUAM BKIIOYACT M3yYeHHE HOPMATHBHBIX JOKYMEHTOB,
00s13aTeIbHON U IOMOJHUTENLHOM TUTEpaTyphl [0 paccCMaTpUBaEMOMY BOIIPOCY.

HenocpeacTBeHHOE IPOBECHIE MPAKTUIECKOTO 3aHATHS MPEAIoaraeT:

- WHJUBUJYaJbHbIE BBICTYIUICHHSI CTYACHTOB C COOOIICHHUSMU [0 KaKOMy-TMOO BOMNpOCY
HU3y4aeMOM TEMBI;

- ¢ppoHTaIBLHOE 00CYKIICHHE paccMaTpUBaeMO MPoOIEeMbl, 0000IIEHUS W BBIBOIBI;

- BBITIOJIHEHHE KOHTPOIBHBIX PaboT;

- paboTy ¢ TecTamu.

[Tpu mOATrOTOBKE K MPAKTUYECKUM 3aHATUSM OOYUAIOIIUMCS PEKOMEHTyeTCs:

- BHIMATEJIHHO 03HAKOMUTHCS C TEMATHKON MTPAKTHYECKOTO 3aHSATHS;

- MPOYECTh KOHCTEKT JIEKIIUU 10 TeMe, U3YYUTh PEKOMEHIOBAHHYIO JTIUTEPATYPY;

- COCTaBUTh KPATKHH IUIaH OTBETA Ha KaXIbIi BOMPOC MPAKTUIECKOTO 3aHATHS,

- IPOBEPUTH CBOM 3HAHMS, OTBEYAst HA BOMIPOCHI JIsI CAMOIIPOBEPKH;



- €CIId BCTPETITCA HE3HAKOMbIe TEPMHUHBI, 0053aTENbHO OOpAaTHTHCS K CIOBapr0 U 3a(HUKCUPOBATH
UX B TETPaIu.

Bce nuchMmeHHbIE 3a/1aHUS BBINONHATH B paboueil Tetpamu. JlabopaTtopHble 3aHATHS Pa3BUBAIOT Y
00y4Yaronmxcsi HaBbIKA CAMOCTOSITENIbHON PaOOThI 10 PEIICHUI0 KOHKPETHBIX 3a]1a4.

[Topsmox mpoBeeHHs MPAKTUYECKOTO 3aHATH

1. BBogHast 4acTh: - COOOIIEHUE TEMBI W IEIHM 3aHSATHUS, - AKTyaIH3alHsl TCOPETHUSCKUX 3HAHHM,
HEOOXOANMBIX AJisi pabOThl ¢ 00OpYAOBAaHUEM, OCYIIECTBICHHS 3KCHEPHUMEHTa WJIH IPYrod MpakTHUYECKON
e TeTbHOCTH.

2. OcHoBHasi 4YacTb: - pa3pa0oTKa anropuTMa NPOBEACHHS OKCIEPUMEHTAa WIH JAPYrou
NPAKTHYECKON JCSITeTbHOCTH, - TPOBEIACHHE HHCTPYKTaXa, - O3HAKOMIIEHHE CO croco0amMu (uKcanuu
MOJTyYEHHBIX Pe3yIbTaTOB, - IPOBEJICHHE SKCIIEPUMEHTOB WIIH MPAKTHUYECKHUX padoT.

3. 3akIIrounTeIbHAS YACTh!

- 0000111eHNE U CUCTeMaTU3allus MOJyYeHHBIX Pe3ybTaToB,

- MO/IBE/ICHNE UTOTOB MPAKTUICCKOTO 3aHATHS M OIlEHKA PabOTHI CTYICHTOB.

Pa3BepuyTast Oecena — Haubonee pacmpocTpaHeHHass (opma mpakThudeckux 3aHaTuid. OHa
MPEIoJiaracT MOATOTOBKY BCEX OOYYAIONIMXCS MO KaKIOMY BOMPOCY TUIAHA 3aHSATHS C SAMHBIM JIJIS BCEX
HepEeYHEM PEKOMEHAYEMOM 00s513aTeNIbHOM U JOTIOTHUTEIBHON JINTEPATYPHI;

BBICTYIUICHHUS OOy4YaroImuxcs (10 WX JKEJIAHWIO0 WM IO BBI3OBY IMPETNOJABATEIsI) U UX OOCYXKICHUE;
BCTYILJICHUE U 3aKJIIOUYECHUE IIPENoaaBaTers.

[Ton pedepatom moHuMaeTcss TUChMeHHas pabota. Pedepar 3aumThiBacTCsl Ha MPAKTUYECKOM
3aHSATUM aBTOPOM, a MOXET ObITh M IMpEeABApUTENBHO NpovHMTaH oOydaromuMmucs. VMcrnonab3oBaTh MOMXKHO
o0a BapHWaHTa, MOCKOJBKY KK U3 HUX UMEET CBOW JIOCTOMHCTBA. PaboTa Hajg moAroToBKoW pedepara
TpeOyeT UINTENbHOIO BPEMEHU: ABE — ueTbipe Henenu. KoHTposbHbIe (MHCbMEHHBIE) PabOTHI YacToO
MPAKTUKYIOTCS Ha MPAKTHUUECKUX 3aHATHSX B BHUJIE TECTUPOBAHUS U PA3BEPHYTHIX NMHCHMEHHBIX OTBETOB
Ha npobseMHbIe Bonpockl. Ha HUX MOXxeT ObITh 0TBeZieHO OT 15 MuHYT 10 90 MuHyT. Tema paboThl MOXKET
OBITH cOoOOIIeHa O0ydJaroIUMCs 3apaHee, a MHOT/Ia U 0e3 MpeayNpekIeHHs M0 OJHOMY U3 IYHKTOB IJIaHA
TEKYILEro MPaKTHUYECKOTO 3aHSATHSI.

Takas pabora HOCHT XapakTep (pPOHTATHLHOW TIPOBEPKM 3HAHUM BCEX OOYyYaIONIUXCS IO
onpejeNeHHOMY pasneny aucuuruinHbl.  CoaepkaHue pabOT —aHaIM3UpyeTcsl IpenojaBaTesieM Ha
OUEpEIHOM 3aHSATUHU, YTO WMEET IENbI0 AaKTUBU3UPOBATH MOCIEAYIONIYIO TOJATOTOBKY OOydYarOmUXcs K
MPAKTUYECKUM 3aHATHAM. ECiM Ha KOHTPOJBHYIO paboTy OTBOAMTCS 15-45 MUHYT, TO MOCJE €€ HAlMCaAHUS
paboTa MPaKTUIECKOTO 3aHITUS MTPOIOIIKACTCS OOBIYHBIM ITOPSIIKOM.

4. MeTOI[I/I‘{eCKI/Ie PCKOMCHAAIIMNU TII0 OpraHu3anuu CaMOCTOSITEIILHON pa6OTBI JUCHUITIIMHBI
b1.B.02 TexHonormdyeckue WHHOBAIIMU B cepe IKCILTyaTallMi TPAHCIMOPTHO-TEXHOJIOTHYECKUX MAIUH H
KOMIIJICKCOB, SBJISACTCA YaCTbIO IMPOrpaMMbl IMOATOTOBKU CICHHUAJIMCTOB BBICHICTO 3BCHA, MPCAHA3ZHAYCHBI U
pa3paboTaHbl Il CTYACHTOB IO crienaabHOCTH 35.04.06 ArponHxeHepHs.

CaMocTosiTenbHas paboTa CTYJACHTOB Pealln3yeTcs:

1) HemocpenCTBEHHO B MpOIECCEe ayIUTOPHBIX 3aHATHM — Ha JIEKIHUAX U MPAKTHUYECKUX 3aHITHUIX
MyTeM MIPOBEIECHUS IKCIPECC-OMPOCOB MO KOHKPETHBIM T€MaM, TECTOBOI'O KOHTPOJII 3HAHUM, COCTABIICHUS
CXEeM, 3arO0JIHEHHS TaOIuII;

2) B KOHTaKkTe C MpernojaBaTe]ieM BHE pPaMOK paclHMCaHUs — Ha KOHCYJbTAUUSAX IO Y4eOHBIM
BOIIPOCaM, MPU BBINOJIHEHUN UHAUBUIYAIbHBIX 3aJaHUl;

3) B OubamoTeKE, oMa.

Bupl BHEay TuTOPHO# CaMOCTOATEILHON pabO0Thl 00YyYarOIIMXCS Pa3HOOOPA3HBI:

- MOATOTOBKA W HamucaHue pedepaTos, JOKIAIOB;

- 1oA0Op U U3y4YEHUE JUTEPATYPHBIX HCTOUHHUKOB.

- COCTaBJICHHE TEMATUYECKHUX T€3aypPyCOB;

- IOATOTOBKA YCTHBIX COOOIIEHUII;

- U3TOTOBIICHUE CAHUTAPHBIX OIOJIIETeHEH C MPAKTUYECKUMHU PEKOMEHIAIUSIMU;

- CO3JJaHHE DJICKTPOHHBIX MPE3CHTALINII;

- ohopMIIEHHE MPAKTUIECKUX PabOT M POPMYITUPOBKA BHIBOJOB;

- COCTaBJICHUE CXEM.

@DopMBI KOHTPOJISI CAMOCTOSATENBHON PabOTHI:

- OIICHKA BBITIOJHCHHUA IMMPAKTHYCCKOTO 3aJIaHUA;

- KOHTpOJIbHAs paboTa;



- YCTHBIM ompoc;

- aHAJIN3 U OLIEHKA Pe3yJIbTATOB TECTUPOBAHMUS;

- 3aIMTa pedepaToB Mpe3eHTaIH,

CaHHUTAPHBIX OIOJUIETCHEH;

- MUCbMEHHBIN OMPOC C UCTIONb30BAaHHUEM UHIUBUIYaIbHBIX MapUIPyTOB.

5. MeTtoanueckrie peKOMEHAAINU [0 COCTABJICHUIO KOHCIIEKTa UJIH TJIaHa K TeKCTY y4eOHUKa

1. IIpounraiiTe TeKCT y4yeOHOro marepuaiga MEIJICHHO MO ab3alaM WM CMBICIOBBIM (hparMeHTam
TEKCTa.

2. BolujieHUTEe B MPOYUTAHHOM CYIIECTBEHHOE, JJISi 3TOTO PEIINTe, KaK MOKHO ObLIO OBl 03ariaBUTh
TEKCT ab3ana.

3. IlepeckakuTe CyIIECTBEHHYIO YaCTh M3JI0)KEHHOTO B TEKCTE CBOMMU CIIOBAMH.

4. 3anumure KpaTKo cojepxaHue Tekcra. IlucaTh clieqyer dYeTko, aKKypaTHO, HPUMEHSS
OOIICTIPUHATHIC COKpAIIeHUsT M O0O3Ha4YeHHsA. B KOHCHEKT MOTYT OBITh BKIIIOYEHBI PUCYHKH OIIBITOB,
npuOOpPOB C MOSCHSIOIIMMU 3alHUCSIMH K HHUM, 3aMEHSIONINE TEKCT CXeMbl M TaOnuibl. [lomonHuTenbHbIE
MIPUMEPHI U BHIBOJIBI.

5. Tlo3HakoMbTeCh € 3aJaHMUSIMH, MOMEHICHHBIMH B TEKCTE€ WJIM B KOHIE maparpada, ¥ MBICICHHO
pemuTe, TOTOBBI JIM BBl K MX BBINOJIHEHHUIO, YTO HY)KHO €Ile Pa3 IMOCMOTPETh B TEKCTE€ WM YTOYHHUTH Yy
YUUTEIA.

[TpaBwia HanucaHus HokKIaaa (COOOIEeHus)

1. B 6ubnuoTeke BoIOEpH JIUTEPATYPy IO TEME.

2. V3yun nutepaTypy, COCTaBb IJIaH OTICIBHBIX Pa3/eiioB.

3. CocTaBs 1U1aH JOKIJIaJa (cucTeMaTH3allusl OJyUYEeHHBIX CBEACHUIA, BBIBOJIBI U 0000IIEHN).

4. ITpu opopmieHNH AOKIIa1a UCTIONb3YH PUCYHKH, CXEMBI U JIp.

Bpemst a1 3aunThIBaHUA TOKIAla — S MUHYT, 7Sl BBICTYIUIEHHUS C COOOIIEHUEM - 3 MUHYTHI.

6. Mertoanueckne peKOMEHIAITMH TI0 BRITOJIHEHUIO pedepaTa

S3bIK pedepara HOKEH OTINYATHECS TOYHOCTBIO, KPATKOCTBIO, ICHOCTBIO M IIPOCTOTOM.

CrpykTypa pedepara.

1) TuTynbHBIA JTHCT (3aMIOTHSAETCS IO eAUHON (hopMme).

2) OrnaBiienre (Ha OTAENBHON CTpaHUIlE). YKa3bIBAIOTCS Ha3BaHUS BCEX pa3JieiioB (IIYHKTOB
IU1aHa) pedepaTa ¥ HOMepa CTPAHUL, YKa3bIBAIOIIME HAYalo STUX pa3/ielioB B TEKCTe pedepara.

3) BBenenne. ApryMeHTHpYETCSl aKTyalbHOCTh MCCIIEIOBaHUS, T.€. BBISBISETCS MPaKTUYECKOE

U TEOpPEeTHYECKOe 3HAYCHHWE [TAaHHOTO HcclefoBaHMs. Jlanee KOHCTaTHpyeTcsi, YTO CIeNaHO B JIaHHOU
00JIacT! TIPEIICCTBEHHUKAMH, MEpPEUUCIAIOTCA TIOJIOKCHMS, KOTOphIe JOJDKHBI OBITh OOOCHOBAHBI.
Obs3arenbHO GOPMYIUPYIOTCS LIENb U 331a4H pedepara.

4) OcHoBHas 4acTb. [loqunHsieTcst COOCTBEHHOMY IIIaHy, YTO OTPAXKaeTcsl B pa3feiICHUH TEKCTa
Ha TJaBbl, maparpadbl, MyHKTHL. [I7aH OCHOBHOM 4YacTH MOXET OBITh COCTAaBJIIEH C HCIIOJIb30BaHHEM
Pa3IUYHBIX METOJI0B TPYNIIMPOBKU MaTepHaa.

5) 3akmoyenue. [locneansas 4acTh HAy4HOro TEKCTa. B KpaTkoi M cxaroil Gpopme u3nararorcs
MIOJIyYEHHBIE PE3YJIbTAThl, IPEACTABIIAOLINE COOOM OTBET Ha IJIaBHBIN BOIIPOC UCCIIEJOBAHUS.

6) [Tpunoxenue. MoxxeT BKIIOYaTh TpauKH, TaOIHIIbI, PACUETHI.

7) bubnuorpadust (cnucok JUTEpaTyphl). YKa3bIBAaeTCS pPEATbHO HWCIOIB30BAHHAS IS

HanucaHus pedepata aureparypa. HaszBaHusi KHHr pacmonararoTcs 1o andaBuUTy C yKa3aHHEM UX
BBIXO/IHBIX JTAHHBIX.
TpeboBanus k ohopmienuto pedepara:

1) Pedepar numercs na Oemoit Oymare cranmapta A-4, ¢ pacroioK€HHEM TEKCTa TOJIBKO C
OJIHOM CTOPOHBI JIUCTA.

2) O6mmit 00BeM pedepaTa He TOIDKEH MpeBbIaTh 15-20 cTpaHuIl 1)1 IEYaTHOTO BapyaHTa.

3) Texcr Habupaercss B TeKCTOBOM peaakrope Microsoft Word, mpu sTtoM pekomeHmyercs

ucnonb3oBath WpudPt Times New Roman Cyr, pasmep mpudra — 14 0T, ¢ NOIYTOPHBIM MEXKCTPOUHBIM
nHTepBanoM. Pa3zMeps! moneii: cieBa — 3 cM, copaBa — 1,5, cBepxy u cHu3y — 2 cM. Kaxknass crpanuna
HyMepyeTcs B CepellHE HIDKHEH CTPOKHM B paiioHe KOJOHTUTY’da. CueT Hymepaluu BeIeTCS ¢ TUTYJIBHOTO
JMCTa, HA KOTOPOM IIU(PHI HE MPOCTABIISIOTCS.

4) B Texcre He nomyckaeTcsi COKpalleHHE Ha3BaHWN, HAUMEHOBAaHUHN (32 HUCKIIOYEHHEM
O0IIEeNPUHATHIX a00peBHUATYD.
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7. Metoanueckue peKOMEHAIMH O TIOJITOTOBKE K MPOMEXKYTOUHOM aTTECTAIlUU — K 3a4eTy

N3yuenne muctumiuubl  auctumummae  b1.B.02  Texnonmornueckwe wWHHOBamMM B cdepe
SKCIUTyaTallid TPAHCIOPTHO-TEXHOJOTUYECKUX MAIIMH M KOMIUIEKCOB, 3aBEpIIACTCS 3a4yeTOM. 3adeT
sBsieTCsT  (OPMOM  MPOMEKYTOUHOTO KOHTPOJISI 3HAHMA M YMEHHH, TIOJYYEHHBIX Ha JICKIIHSAX,
NPAKTHYECKUX 3aHATHUSX W B TPOIECCE CAMOCTOSTEIBHOW paboThl. B mepuoj MOATOTOBKH, K IK3aMEHY
oOyyJaroniuecss BHOBb OOpamiarTcs K TMPOWICHHOMY ydeOHOMYy Marepuany. IIpm 3TOM OHHU HE TOJBKO
3aKPEIUISIIOT MOJTYYEHHBIE 3HAHUS, HO M MOJIy4aloT HOBbIe. [loAroToBKa 00ydYaromerocss K 3a4ery BKJIIOYAeT
B ce0s TpH dTara: - CaMOCTOsATEIbHAs padoTa B TCUCHUE CEMECTPA;

- HETMOCPEJICTBEHHAS MOJrOTOBKA B JHH, MPEIIIECTBYIOIINE 3a4€Ty M0 TEMaM Kypca;

- IOJTOTOBKA K OTBETY Ha BOMPOCHI.

JlutepaTypa A IOATOTOBKH K 3a4eTy PEKOMEHIYETCs MperojaBaTelieM JIMOO yKa3aHa B ydeOHO -
METOIMYECKOM KoMiuiekce. [ moaHOThl yueOHOM MH(GOpPMAIlUU U €€ CPaBHEHHUS JIyYIlle MCIOJIb30BaTh HE
MeHee ABYX ydeOHWKOB. OOydwarommiicss BIpaBe caM TPHUICPKUBATHCS JIFOOOW W3 TMPEACTAaBICHHBIX B
y4eOHHMKAX TOYEK 3PEHHS IO CIIOPHOW mpoOsieMe (B TOM YHCJIE OTAMYHOM OT IPErNojaBaTelis), HO TpH
YCJIOBUM JOCTATOYHOW Hay4YHOW aprymeHTanuud. OCHOBHBIM HMCTOYHHKOM TOJIMOTOBKM K 3a4eTy SIBISETCA
KOHCIICKT JICKIIMH, TJe y4eOHBI Marepuan AaeTcsl B CUCTEMaTH3WPOBAaHHOM BHJI€, OCHOBHBIE ITOJIOKEHUS
€ro JETATM3UPYIOTCS, MOJIKPEIUISIFOTCS COBPEMEHHBIMH (akTaMd H HHPOpMAIUeil, KOTOpble B CHIY
HOBH3HBl HE BOIUIM B OIYyOJMKOBAaHHBIC TI€YaTHbIE HWCTOYHHUKH. B XoJae MOATOTOBKM K 3ad4eTy,
oOydJarmuMcss Heo0XoauMo oOpaiiaTh BHUMaHUE HE TOJBKO HAa YPOBEHb 3allOMHHAHHS, HO W Ha CTENEHBb
MOHUMAaHUs HW3JIaraeMbIX MpoOjeM. 3adeT MPOBOJUTCS IO BOIMPOCAM, OXBATHIBAIOUIUM BECh MPOMNICHHBIN
marepuan. [lo OkoHuaHMM OTBeTa MpenojaBaTelib MOXET 3a/laTh O00ydYaroleMycsl JIOMOJHUTEIbHBIE U
YTOUHSIOIKE BONpochl. Ha moarotoBky k otrBeTy cTyaeHTy aaetcs 30 MuHYT. Pe3ynbTarbl OOBSABISIOTCS
oOyJaroreMycsi ocjie OKOHYaHHUsI OTBETA B JICHb CAUU.

Kpurepun onieHKH MpOMeKyTOYHON aTTeCTalluu B BUE TU(PEpEeHIIMPOBAHHOTO 3a4eTa:

- OLICHKa «OTJIMYHO» BBICTABJISETCS CTYJEHTY, €CIM CTYJEHT JIeMOHCTPUpPYET: 3HaHHE
(akTUYecKoro MaTepuaia, YCBOCHHE OOIIWX TPEJCTABICHUHN, TIOHATUH, WUACH;, TMONHYI0 CTENeHb
000OCHOBAHHOCTH apryMEHTOB U OO0OOIIEHMH, BCECTOPOHHOCTb PACKPBITUS TEMbl; HalW4he 3HAHUN
MHTETPUPOBAHHOTO XapakTepa, COCOOHOCTh K 00OOIIEHUIO; YCTHYIO U NMUCBMEHHYIO KYJIbTYpy B OTBETE U
opopmiennn. CoOnrofaeT JIOTUYHOCTh M IOCIEOBATEIbHOCTh H3JIOXKEHHs] Marepuana. Mcmonbzyer
KOPPEKTHYIO apryMEHTallMI0 M CHCTEMY JIOKa3aTeNbCTB, JOCTOBEPHBIE NPUMEPBI, HIUTFOCTPATUBHBIN
Matepual, TUTepaTypHble HCTOUHHKH;

- OLIGHKA «XOpOILIO» BBICTABJIACTCS CTYICHTY, €CJIHM CTYAEHT JEMOHCTPUPYET: 3HaHHE
(akTHyeckoro marepuaiia, YCBOEHHE OOIIMX TMpEeACTaBIEHUI; JOCTATOUYHYIO CTENeHb OOOCHOBAaHHOCTHU
apryMEeHTOB M 0000IIEeHUH; CIOCOOHOCTh K OOOOIICHHIO, YCTHYIO M MHUCHMEHHYIO KYyIbTYpy B OTBETE U
opopmienun. CoOnrofaerT JIOTUYHOCTh M IOCIEOBATEIbHOCTh M3JIOXKEHHsI Marepuana. Mcmonbzyer
JOCTOBEPHBIEC MPUMEPHI, HIUTFOCTPATHBHBINA MaTepHUAT,

- OILICHKAa «YyJIOBJIETBOPUTEIbHO» BBICTABISETCS CTYAEHTY, €CIH CTYJIEHT JEMOHCTPUpYET:
HEJIOCTaTOYHOE 3HaHHME (PAKTHUECKOro MaTepHhala; HEMOJHYI0 CTeleHb OOOCHOBAHHOCTH AapTyMEHTOB W
0000menunii. Hapymaer ycTHyr0 W THCBMEHHYIO KyJnbTypy B oOTBeTe W odopmiennn. Cobimromaer
JIOTMYHOCTH U TIOCJIEJOBATEIIbHOCTD M3JI0KEHHs MaTepuaia. Mcrnoabp3yeT J0CTOBEpHbIE IPUMEDHI;

- OLEHKa «HEYJOBJIETBOPUTEIILHO» BBICTABISETCS CTYACHTY, €CJIM CTYIEHT JEMOHCTpUpYET:
He3HaHHE (PAaKTUUECKOro MaTepualia; HEMOJIHYI0 CTeleHb 0OOCHOBAaHHOCTH apryMEHTOB M 00oOmienuil. He
coOJI0OAAeT JIOTMYHOCTh U TOCJIEI0BAaTEIbHOCTh M3JIOKEHUS MaTepuaia, YCTHYI0 U HMUCbMEHHYIO KYJIbTYypy
B oTBeTE U o(popmieHuu. Mcnonp3yeT HeloCTOBEpHBIE IPUMEPBHI.

ABTOp-COCTaBI/ITCJ]LI baranop Hukomnaii AHaTOHBCBI/I‘-I, JOICHT



11. Ilepeuyennb UH(POPMALMOHHBIX TeXHOJIOTH i, HCNOJIb3yeMbIX npu OCYLECTBJICHUM
o0pa3oBaTe/IbHOTO Mpolecca MO JMCUMIJIMHE, BKJIOYasli MepevyeHb JIMLIEH3UOHHOIO M CBOOOIHO
PACIIPOCTPAHAEMOro0 MPOrPAaMMHOI0 o0ecle4eHHs, B TOM 4YHCJIe OTeYeCTBEHHOI0 IPOM3BOACTBA U
UH(GOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH).

11.1 Ilepeuens nuyeH3UOHHO20 NPOCPAMMHOZO 0becneyeHus

1. Kaspersky Endpoint Security 12.11 - AuTuBHpYC

2. Microsoft Windows Server STDCORE AllLngLicense/Software AssurancePack Academic OLV
16Licenses LevelE AdditionalProduct CoreLic 1Year - CepBepHasi onepaliioHHasi CHCTEMA

11.3 Ilepeuens npocpammHozo obecneyenuss OmeuecmseHH020 NPoU3B00Cmed
1. Kaspersky Endpoint Security 12.11 - AaTuBupycC

ITpu ocymecTBiaeHnn 00pa30BaTEIbHOIO IMPOLECCa CTyAEHTAMU M IPENOJaBaTeleM HCIOIb3YIOTCS
cienyroue nHpopmannonHo crpaBounbie cucteMsl: CIIC «Koncynprant mimtocy, CIIC «I"apant.

12.  Onucanue  MaTepHAJbHO-TEXHHYECKOM 0a3bl,  Heo0XoAMMOil M OCYLIeCTBJICHHS
o0pa3oBaTeIbHOIO Npoecca Mo JMCUHUIIIMHE

Ne i/ HanmeHoBaHMe crielalIbHBIX Homep .
. . OcCHaIIEeHHOCTh CIEeIUANbHBIX TOMEICHUN U
MOMEIIEHUI U MOMEIIEeHUHN AJIst ayuTop " N
o MOMEILEHUH 711 CaMOCTOSTEIbHONU PabOThI
CaMOCTOSITEITLHON pabOTHI uu

1 VYuebHas aytuTopus s 300/UT | OcHaleHue: CTOJCIIHUNA AJIsl CTYyIEHTOB — 66
MIPOBEICHUS 3aHATUIA BCEX THUIIOB (B o WIT., CAACHUA I CTYAEHTOB -196 mT., ceHcopHas
T.4. JEKIIMOHHOTO, CEMUHAPCKOT0, nanesb SMART podium — 1 mT., KoMObOTep
MPAKTUYECKON MTOATOTOBKHU 194/UT |Neos 490 — 1 mt., koHpepenn cucrema AKG
o0yyaromuxcs), rpynrnoBbIX 1 o (Muxkpodons! 1 3ByK) — 1 HIT., TPOEKTOP
WHJVBHTyJIbHBIX KOHCYJIbTALlUM, Panasonic PT-EX600E — 1 mT., 3kxpaH HacTeHHBIN
TEKYLIEro KOHTPOJIS U ¢ popmatom 4:3 Digis. — 1 mrT., yueOHO-
POMEKYTOYHOU aTTecTalluu HarJIsITHBIE TOCOOUS B BHJIE TEMAaTHYECKUX

Hpe3eHTaL[PII>i, I/IH(I)OpMaI_[I/IOHHLIC IIJ1aKaThbl,
IIOAKJIIFOYCHHUE K CCTH ((I/IHTepHeT)), BBIXOI B
KOpHIOpAaTUBHYIO CCTh YHUBCPCUTCTA.

JlenurenbHas rojaoBka - 4 wr.; TokapHbI cTaHOK
- 6 miT.; @pe3epHsblil CTAaHOK - 4 mIT.;
CrporajibHblil cTaHOK - 2 1T.; CBEpInIbHBIN
CTAHOK - 2 IIIT.; 3aTOYHOM CTAHOK - 21T, THCKH
YyryHHBIE - 210T., YTJI0Bas HITU(PMAIITHKA -
l1T., CTysbs, TUCKH CHECapHbIC - 1 1IT., THCKU
CTAaHOYHBIE YyTYHHBIE - 211IT.

103/3U | Cranok mist nurdoBku mwiockocty ['BL] u 6moka

D uuuHapos 3M9735BX130 - 1.,
XOHMHTOBaJIbHBIA cTaHOK 3MB9817 - 1mir.,
BEPTUKAJIbHO pacTouHo ctanok BM200 - 11T.,
CTaHOK JUIst 00pa0oTKM (hacKu cejia KiarmaHa
BV60 - 1., cranok mis nindoBKU Ghacku
knammada VG100 - 1mr., cBToMaTHuecKas
moeuHasa mammrHa AK 1400 - 1mr, crenn mis
onpeccoBku I'BL] YI'1200 - 1mr., ¢ppe3epHslii
CTaHOK - 11T.




2 IToMmerienue 111 caMOCTOATEILHOM
paboThl oOyyJaromxcs,
MOATBEPIKAAIOIIEE HATHINE
MaTepHaIbHO-TEXHUUYECKOTO
obecriedeHusl, ¢ mepeIHeM

OCIHINRLINTO AGONYVTINRATIUG

13. Ocol0eHHOCTH peayu3auu JMCHUIIMHBI JTUI ¢ OTPAHUYEHHBIMHM BO3MOKHOCTSIMH 3/10POBbSI

OOyuaromMcess ¢ OrpaHMYEHHBIMH BO3MOXHOCTSMHU  3/10pOBbSl IIPEJOCTABIIAIOTCS  CIIEIHMATIbHBIE
y4eOHMKH M YyuyeOHble MocoOMs, WHas ydeOHas JuTepaTypa, CHEIUaIbHbIE TEXHUYECKHE CpENCTBa
o0yuyeHHMs KOJIJIEKTMBHOTO W HHJUBUAYAJIBHOTO IIOJb30BAHUSA, MPEIOCTABICHUE YCIYyI acCHCTEHTa
(MOMOIIIHKKA), OKa3bIBAIOLIEro O0yYaromMMCs HEOOXOAMMYIO TEXHHUYECKYIO IOMOIIb, a TaKXe YCIyru
CYPZIONEPEBOJUUKOB M TUGIIOCYPIOTIEPEBOIUNKOB.

a) 175 CIa0O0BUISIIINX:

- Ha TPOMEXYTOYHOM  aTTeCTallMd NPUCYTCTBYET ACCUCTEHT, OKa3bIBAIOIIUN  CTYICHTY
HEOOXOUMYIO TEXHHYECKYIO0 IMOMOIIb C YYeTOM HWHAMBHUIYaJIbHBIX OCOOCHHOCTEH (OH TOMOTaeT 3aHATh
pabouee MecTo, epeIBUraThesl, MPOYUTaTh U OPOPMUTH 3aJlaHKE, B TOM YHUCIIE 3aIMChIBAst 10l AUKTOBKY);

- 3amaHus JUISL BBINIOJHEHHUsS, a TaKkXKe HHCTPYKIUS O TMOPSAAKE TNPOBEICHHUS IMPOMEXKYTOUHOM
aTTecTaluy 0(OpMIIIOTCS YBEIUYEHHBIM HIPUPTOM;

- 3aJIaHMsI IS BBITIOJTHEHUS HAa IPOMEKYTOUHOW aTTECTAllUU 3aYUTHIBAIOTCS aCCUCTEHTOM;

- IICbMEHHBIE 33JJaHMs BBIMOIHAIOTCS Ha OyMare, HaIUKTOBBIBAIOTCSI ACCUCTEHTY;

- obecrneynBaeTcs UHIMBHUIyaJIbHOE paBHOMEpHOE ocBenieHre He meHee 300 srokc;

- CTYIEHTY JUIsl BBIIIOJHEHMs 3aJaHusl IPU HEOOXOAMMOCTH MPENOCTABISETCS YBEIUYMBAIOILEE
YCTPOMCTBO;

B) JUTSI TIIYXUX U CIA0OCITBIIIAIIIX:

- Ha TPOMEXKYTOUYHOM  aTTECTAllMM NPUCYTCTBYET ACCUCTEHT, OKa3bIBAIOIIUH  CTYJICHTY
HEOOXOUMYI0 TEXHHYECKYI IOMOIIb C YY4€TOM HHAMBHUIYalbHBIX OCOOEHHOCTEH (OH MOMOraeT 3aHATh
pabouee MecTo, IepeIBUTaThCS, MPOYUTATh U OPOPMUTH 3a/IaHKHE, B TOM YHUCIIE 3aIHUCHIBAs 1101 AUKTOBKY);

- IPOMEXKYTOUYHAs aTTEeCTaLUs [IPOBOIUTCS B MIMCBMEHHOM (popme;

- o0ecrieuynBaeTcss HaJUYME 3BYKOYCHJIMBAIOIIEH amnmaparypbl KOJUIEKTUBHOTO IOJB30BaHMSA, TPHU
HEOOXOJUMOCTH IOCTYMAIOIIUM [PENOCTABISIETCs 3BYKOYCHJIMBAIOIAS —ammnapaTypa HWHIUBUIYalbHOI'O
MOJIb30BaHMS;

- 10 JKEJIAHUIO CTY/IEHTA IPOMEXKYTOYHAs aTTECTALUs MOXKET MMPOBOAUTHLCS B MMCbMEHHOH (opMe;

o) JUid JMIl C HApyUEHUSAMU OIOPHO-JABUTATENFHOIO ammapaTta (TSDKEJNbIMH — HapyLICHUSMU
JBUTATENbHBIX (DYHKIMHA BEPXHUX KOHEYHOCTEH MM OTCYTCTBUEM BEPXHUX KOHEUHOCTEN):

- NMHUCHMEHHBIE 33JaHUS BBIMOJHAIOTCS HAa KOMIIBIOTEPE CO CHEIHMATM3HMPOBAHHBIM IPOTPAMMHBIM
o0ecreyeHreM WM HaJUKTOBBIBAIOTCS ACCUCTEHTY;

- 10 JKEJIAHHWIO CTYJIEHTa MPOMEXKYTOUHAsI aTTECTALUs TPOBOJIUTCS B YCTHOM (hopme.




Pabouas mnporpamma auciUIIMHBI «TexHOIOrMYecKHe WHHOBAllMM B cdepe 3SKCIUTyaTaluu
TPAHCIIOPTHO-TEXHOJIOTMYECKUX MAIIMH W KOMIUIEKCOB»  cOCTaBlieHa Ha oOcHoBe (CaMOCTOSATENbHO
yCTaHaBJIMBAaeMblIii 00pa30BaTeNbHBIM CTaHAAPT BBICHIET0 OOpa30BaHMs - MarucrTparypa <yKaKuTe
HauMeHoBaHue BVY3a B HacTpoiikax mporpaMMbl> Mo HampaBieHHIO MoaArotoBku 35.04.06 ArpounxkeHepus
(mpukaz ot 22.06.2026 r. Ne 324).

ABTOD (BI)
JIOLIEHT , K.T.H. baranos Huxkosai AHatojibeBUY

PenienseHTsl
JOLEHT , K.T.H. ['punaii JImurpuii IBanoBu4

Pabouas mnporpamma aucHUIIIMHBI «TeXHOIOrMYeCKWe WHHOBAIMM B cdepe dSKCIUTyaTaluu
TPAaHCIIOPTHO-TEXHOJIOIMYECKMX MAIllMH U KOMIUIEKCOB» pacCMOTpeHa Ha 3acenaHuu Kadenpa MexaHuku u
TEXHHUUYECKOT0 cepBHca MPOTOKOA Ne OT T. M mpu3HaHa cooTBeTcTBymomeil TpedoBanusm OI'OC BO u
y4eOHOTO IJIaHa IO HaMpaBJIeHUIO MoAroToBKH 35.04.06 ArpounkeHepus

3aBenyromnuii kadenpoit baranoB Huxomnaii AHaTonbeBUY

PaGouass mnporpamma aucuUMIUIMHBI «TeXHONOTMYECKHWE WHHOBAIMM B cdepe HIKCIuIyaTanuu
TPAHCIIOPTHO-TEXHOJIOTHYECKAX ~ MAIllMH W  KOMIUIEKCOB» PAacCMOTpEHa Ha 3acelaHuu  y4eOHO-
METOIUYECKOH KoMHCcCHMM WHCTUTYT MEXaHMKH M DJHEpPreTUKH MpoTrokol Ne OT T. W MpHU3HaHA
cootBercTBytomel TpeboBanusiM PI'OC BO u ydeOHOro miaHa mo HampapiieHHIO moAarotoBku 35.04.06
ArpouH)KeHepust

PykoBoautens OI1
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