MunucrepcTBo 0bpazoBanus 1 Hayku PecnyOnuku Kazaxcran

KaparanamHckuii rocyjapcTBEHHBIN TEXHUYECKU YHUBEPCUTET

YTBEPXKJIAIO
IIpencenaresb YueHoro cosera,
PexrTop KapI'TY
I'azanueB A.M.
« » 2014r.

IMPOT'PAMMA OBYYEHMS O JUCUMILITAHE 11 CTYAEHTA
(SYLLABUS)

Jucuunnuaa TMM 2215 - Teopust MEXaHU3MOB U MaIlIHH
Mopyne PM 24 — IIpoexTrpoBanne MaliuH

Crnernmanpaocts 5B071300 - TpancnopT, TpaHCTIOPTHAS TEXHU-
Ka ¥ TEXHOJIOTUU

["opHbIit pakynbreT

Kadenpa Briciias maTeMaTka 1 MEXaHHUKa

2014



IpeauciioBue

[TporpamMmMa oOyueHus o gucuuiuinHe s cryaenrta (Syllabus) paspaborana:
KaHJWUJIaTOM TEXHUUYECKUX HayK, Jo1leHTOM PununmnoBoil TarbsiHol CUIIMHBEBHOM

O6cyxaena Ha 3aceqanuu kadeapsl « 1A u [IM»

[IpoToxos Ne OT«___ » 2014 r.

3aB. kadenpoii TanupOeprenoBa A.A. « » 2014 1.

Onobpena yueOHO-MeTOANYECKUM coBeTOM ACD

[IpoToxom Ne OT«___ » 2014r.

IIpencenarens OpsiaTaeBa [.K. « » 2014 r.

Cornacorana ¢ kadenapoit «I'M u O»

3aB. kadeapoii H.C. MansibaeB « » 2014 r.




CaeneHus 0 nmpenogaBaresie 1 KOHTAKTHasA UHpopManus

®.1N.0. Oununnosa TaTteaHa CUIMHBEEBHA

VYueHasi CTENEHb, 3BaHUE, JNOJKHOCTh: KaHAUIAAT TEXHUYECKUX HAYK, JIOLICHT,
JIOIICHT

Kadenpa BMuM naxoautcs B 1 kopmyce Kapl'TVY (bynsBap Mupa, 56), ayau-
topusi 101, konTakTHbIM Tenedon 56-59-31 106. 2041

TpynoeMKoCTbh JUCHUIJIMHBI
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XapakTepucTHKAa TUCHUILIHHBI

JNucnuminna «Teopus MexaHU3MOB W MalllMH» BXOJUT B LUK 0A30BBIX JUC-
[UIUIMH, HEOOXOIUMBIX I (POPMHUPOBAHUS CHEHIUAIMCTOB HIUPOKOTO Mpodus,
MPU3BAHHBIX PEIIaTh 3aJja4l YCKOPEHHOTO Pa3BUTHUSI MAIIMHOCTPOEHUS, MOBBIIIE-
HUSI €r0 TEXHUYECKOT'0 YPOBHS C IEIbI0O CKOPEHIIEro 0OHOBJICHUSI U PEKOHCTPYK-
1Y MAaIlIVH.

Teopus mexanuzmoB u MaiuH (TMM) — Hayka, KoTopas U3ydaeT oOIIue Me-
TOAbI UCCIEAOBAHUS U MPOCKTUPOBAHHS MEXAHU3MOB, HE 3aBUCAIIUX OT UX TEX-
HUYECKOTO HAa3HAUYCHUA U (PU3UIECKOM MPUPOJIbI padOUero mporecca MaliuH.

Heab AMCUUIIMHBI

Jucuuminna «Teopus MEXaHM3MOB M MalIWHY CTABUT IEIbIO0 1aTh OYyIyIIUM
OakajiaBpaM MalllMHOCTPOEHUS 3HAHUS OOIIUX METOJIOB MCCJIC0BAaHUS U TTPOCKTH-
POBaHUSI CXEM MEXAHU3MOB, SIBJISIFOLIMXCS COCTABHOM YacCThIO MaIllMH, 000PY10Ba-
HUSI, TPUOOPOB U AaBTOMATHYECKUX YCTPONCTB, OTBEUAIOIIMX COBPEMEHHBIM TpeE-
OOBaHUSAM IIPOYHOCTH, HAJIGKHOCTH, MPOU3BOAUTEILHOCTH, YPrOHOMUYHOCTH, dC-
TETUYHOCTU U IKOHOMUYHOCTH.

3agaum TUMCIHUIINHBI

3aaun JUCHUILIMHBI CIETYIOIIHE:

— U3Y4YEHUE OOIIMX METOJ0B UCCJICIOBAHUS U MPOCKTUPOBAHUS MEXaHU3MOB
MalIuH ¥ NpubOopoB;

— U3y4eHUe OOIIUX MPUHIIUIIOB B3aMMOJICHCTBUS MEXaHU3MOB B MalllMHE, 00Y-
CJIOBJICHHOT'O MX KHHEMATHYCCKUMH U JTMHAMHYSCKHMMH CBOMCTBAMU,

— U3Y4YEHHE OCHOB CTPYKTYPHOI'O aHAJIN3a U CUHTE3a MEXaHU3MOB;

— U3YUYEHHE METOJIOB KHHEMAaTUYECKOT0 M CUJIOBOT0 aHaJu3a MEXaHU3MOB;

— M3y4YEHHE METOJO0B MPOCKTUPOBAHUSI MEXAHU3MOB M0 33/IaHHBIM KUHEMAaTH-
YECKHM CBOMCTBAM;

— IPUOOpPETeHNE MPAKTHUYECKUX HABBIKOB MPUMEHEHUS CTPYKTYpPHOTO, KHUHE-



MAaTHYECKOTO M CHJIOBOTO aHAJIN3a U CUHTE3a MEXaHU3MOB MAIlIHH.

B pesyinbrare uzydeHus JaHHOU JUCLUILUIMHBI CTYIACHTBI JOJKHBI:

UMETh IIPEJICTaBICHUE 00: OCHOBHBIX BHJIaX MEXaHMU3MOB, OOIIMX METOJaX HC-
CJIEIOBAHUs U IPOCKTUPOBAHU;

3HATh: OCHOBBI CTPYKTYPHOI'O aHAJIM3a U CUHTE3a MEXaHU3MOB;

YMETh: ONPEAEIATh KHHEMATUUYECKUE XapAaKTEPUCTUKU NPOEKTUPYEMBIX MeXa-
HU3MOB

IPUOOPECTH MPAKTUYECKHUE HABBIKU: IPUMEHEHHSI METOJIOB CTPYKTYPHOIO, KH-
HEMATUYECKOI'0 U CWJIOBOTO aHAJIM3a U CHHTE3a MEXaHU3MOB U MAllluH

ObITh KOMIIETEHTHBIM: B MPHUHILHUIAX PAOOTHI OTACIbHBIX MEXaHHU3MOB U HX
B3aMMOJICHICTBUHU B MallIMHAX.

IIpepexkBU3UTHI
JIns u3ydeHus JaHHOM TUCHMIUTMHBI HEOOXOIMMO YCBOCHHUE CIICIYIOIIMX TUC-
urInH: MaTtemaTtuka 2 @usuka 1, TeopeTndeckas MexaHuKa

ITocTpeKBU3HUTHI

3HaHMs, MOJYYCHHBIC MPU H3YYEHHM NUCHUILUIMHBI «Teopuss MexXaHH3MOB M
MAaIllMH», UCIOJB3YIOTCS MPU OCBOCHUU CIACAYIOMIMX IUCIUIUIMH: OCHOBBI KOH-
CTPYUPOBAHMS U JIETAIM MAIIIHH.

TemaTnuecKui MJIaH JUCHUILINHBI

Tpy1oeMKOCTb IO BUJIaM 3aHSTHH, 4.

HawnmenoBanwue pasnena, (TeMbl) nexu | TPAKTH- nabopa- CPCI | cpe
YCCKUEC TOPHBIC

1 CTpyKTypHBIi aHAIIN3 U CUHTE3 MEXaHH3MOB. 2 2 4 9 6
2 KuneMaTnyeckuii aHAIM3 MEXaHU3MOB. 3 4 3 10 8
3 Cus10BO# aHAJTH3 MEXaHM3MOB. 2 3 4 10
4 CunTe3 3y04aThIX MEXaHU3MOB. 4 4 4 14 5
5 CuHTe3 KyJIauKOBBIX MEXaHU3MOB. 2 2 2 6 4
6 CuHTE3 PHIYAKHBIX MEXaHU3MOB. 2 2 2 4
UTOTO: 15 15 15 45 45

IlepeyeHb NpaKTHYECKUX 3AHATHH
CTpyKTypHBIN aHaJIU3 MEXaAHU3MOB.
Kunemarnueckuii aHaJIn3 MEXaHU3MOB.
CuioBoil aHAJIN3 MEXaHU3MOB.

CuHTe3 3yO0uaThIX MEXaHU3MOB

CuHTE3 KyJIaYKOBBIX MEXaHU3MOB

o R

IlepeyeHb 1a00PATOPHBIX 3AHATHI

1. CocraBiieHuE CTPYKTYPHBIX CXEM M CTPYKTYPHBIM aHAIHM3 TUIOCKUX MEXaHM3-
MOB.

2. CTpyKTypHBIN aHaIM3 KyJa4KOBBIX MEXaHM3MOB, W30BITOUHBIC CBS3U U
(JTUTITHUE CTETICHU CBOOOIB.

3. OnpeneneHue TEPEeIATOYHBIX OTHOIICHWN MHOTO3BEHHBIX M TUIAHETAPHBIX
3yO4YaThIX MEXaHU3MOB.




4. Tloctpoenue npoduei 3BOIbBEHTHBIX 3yObeB METOAOM OTMOAHUSL.

5. DKCHepHUMEHTaIbHOE HCCIIEeIOBAaHUE BIUSHHUS CMEUICHUS WHCTPYMEHTa Ha
dbopmy npoduis 3yda

6. KunemaTnueckuil aHanu3 MEXaHU3MOB METO/IOM JUarpaMm

7. CHHTE3 MEXaHNU3MOB C HCIIOJIb30BAaHUEM MOJEIIEH

TemaTuka KypcoBbIX padoT

[IpoexTupoBaHue CXEM PhIYaXKHBIX U 3yOUaThIX MEXaHU3MOB:
MexaHn3Mbl KOHBEHMEPOB

MexaHu3MbI CTPOTAJIBHBIX CTAHKOB

MexaHn3mbl J0JI0€KHBIX CTAHKOB

MexaHu3Mbl KpUBOLIMITHO-KOJIEHHBIX IPECCOB
MexaHu3MBl ABYXCTYIIEHYATBIX BO3LYLIHBIX KOMIIPECCOPOB
MexaHu3Mbl IpUBOJA TTYOMHHBIX HACOCOB

MexaHn3Mbl AU3€NIb-BO3AYIIHOW YCTaHOBKH

MexaHn3MBbl ABATATEIEN BHYTPEHHETO CTOPAaHUS

. MexaHu3mebl rpoxora

10 MexaHu3mbl KOMOaiiHa

11.Mexanu3mbl OPMOBOYHON MAITUHBI

CoNoOaRrwDdE

Tembl KOHTPOJIBHBIX 3aMaHuii 4151 CPC

1. Knaccudukanusa mamuH no (GyHKIMOHAILHOMY HAa3HAUYEHUIO M OCHOBHBIC
BUJIBI TJIOCKUX MEXAHU3MOB.

2. Knaccudukauus rpymnn Accypa 2-To Kjiacca 1o Bujam.

3. MeTop 3aMEeHSIOIMX MEXaHU3MOB, BOBMOYKHBIE CITy4au 3aMEHBI.

4. IInan cCKOpPOCTEN M YCKOPEHUH JUIs1 KYJIMCHOIO MEXaHU3Ma.

5. KpaitHue «MepTBBIE» NOJIOKEHUSI MEXaHU3MA.

6 MeToapl U TOHATHUSI AHATUTUYECKON KUHEMATHKHU.

7. 3amkHyThIE TU(DPEepeHIIMATbHBIE MEXAHU3MBI.

8. AHaTUTUYECKUN METOJI CUJIOBOTO pacuera.

9. Meroabl Hape3aHus 3y04aThIX KOJIeC

10. brokupyroiuii KOHTYp

11. I'paduyeckoe noctpoenue mpoduis Kyaauka

12. YacTHble cyyau MPOCKTUPOBAHUS PHIYaKHBIX MEXaHHU3MOB

Kpurepuu oieHK# 3HAHMH CTYICHTOB

DK3aMeHAIMOHHAs OLIEHKA IO JUCHUIUIMHE OMpEeNesieTcs] Kak CyMMa MaKCHU-
MaJIbHBIX MOKa3aTeNIel yCIeBaeMOCTH MO PYOeKHBIM KOHTpoJisiM (110 60%) u uro-
roBoii arrectanuu (3k3ameH) (110 40%) u cocrapiset 3HaueHue 10 100%.



I'padguk BBINOJHEHUS M CAAYH 3aJAHUH 110 JUCUHUILINHE

Pexomennyemas nmu- | I[lpogoskurenb- dopma Cpok
Buna xouTpons Llenb u conepkanue 3alanus banaer
Teparypa HOCTb BBITIOJIHEHUSI | KOHTPOJIS clauun
1. Tlocemenune, KoHCIEKT | [IpakTHUeCKOE 3aKpEIIEHUEC HABBIKOB [1], [6], [9]. B teuenne cemect- | Tekymmuii | exeHe-
JIEKUMA W TPAKTHYECKOE pe- KOHCIEKTHI JICKLIUN pa JIETTbHO 14
IICHHE 3a/1a4
2. BeimonHenue sabopatop- | Mcnonb3ys peajgbHbIe MEXaHHU3MbI U HAOOP [1], [7],
HOM paboThl Nel MOJIETIEN, HAYUUTHCA COCTABIATh CTPYKTYP- | KOHCHEKTBI JEKIUH N
p A > HayH PyX ypu 1 1-2 menens Texymuii | 2 Henens 2
HbIC CXEMBI W BBINOJTHATH CTPYKTYPHBIN
aHaJIN3 PHIYAKHBIX MEXaHHU3MOB
3. Beimonaenue kypcoBoil pa- | CTpyKTypHBIM aHaU3 pPbIYaXXHOTO U KyJiay- 1], [3], [8], [9 .
P p PYKTYP p y (1], [3], 8], [3] . 1-3 nenens Texymmuit | 4 Hepens 3
OOTBI KOBOT'O MEXaHHU3Ma KOHCIIEKTHI JICKIIUH
4. BeimonHenue sabopatop- | Mcnonb3ys peajgbHbIe MEXaHHU3MbI U HAOOP [1], [7],
HOM paboThr No2 MOJICTICH BBISIBUTh HM30BITOYHBIC CBS3UM W | KOHCICKTHI JCKITUH N
" 3-4uenens Texymuii | 4 Henens 2
BBITIOJTHUTH CTPYKTYPHBIA aHAIHU3 KyJIa4Ko-
BBIX MEXaHU3MOB
5. KonTponbnas pabota Nel 3akperieHue TeopeTnueckux 3HaHui U | KoHcnekTsl nekuui, | | KOHTaKTHBIN Yac Texkymmii | 5 Henens
MTPAKTUIECKIX HABBIKOB MaTepuabl 3aHATHN 5
Mo  KOHTpOIUpYye-
MBIM TeMaM
6. Bemonnenue nabopatop- | HayuuTbcsi COCTaBNIATh KHHEMATHYECKHE [1], [7],
HOU paboThl Ne3 CXEMbI 3y0UaThIX MEXaHU3MOB, ONPEAEIATh | KOHCIEKTHI JEKIHH
MepelaTOYHbIe OTHOIICHHS] MHOTO3BEHHBIX 5 -6 Hegens Texymuii | 6 Henens 2
Y TUTAaHETApHBIX 3yOYaThIX MEXaHW3MOB, YT-
JIOBBIE CKOPOCTH 3B€HBEB MEXaHU3MA.
7. Monyns 1 3akperieHue TEOPETHYECKUX 3HAHWK U 11, [2], [3]. [4 . .
Y P p (1], 2], [3]. [4], . | 1 xoHTakTHBIN yac | PyOexuslil | 7 Henenst 5)
MIPAKTUIECKIX HABBIKOB KOHCIIEKTHI JIEKIIUH
8. BeimosHeHne KypcoBol pa- | Kunematnyeckuii aHaJin3 phIYaXKHOTO Me- 1], [4], [8], [9 .
yp p p [1]. [41. [8]. [3] . 4-6 uenens Texymuii | 7 Henens 3
OOTBI XaHU3Ma KOHCIEKTHI JIEKIIUH
9. BemonaeHue abopaTtop- | MI3yduTh TeopeTHYECKHe OCHOBBI Hape3a- [1], [71,
HOM paboThl Ned HUSL DBOJBBEHTHBIX Mpoduieit 3yObeB Me- | KOHCHEKTHI JEKIUi 7-8 Henens Texymuii | 8 Henens 2

TO0M Orv0aHus UCNOJIb3Ysl J1a00paTOPHBIIL




npuobop TMM-42, u onpeneneHue mapa-
METPOB 3alleTUICHUs 3y04aThIX KOJIEC

10. Bemmonnenue KypcoBoii | CHI0BO#M aHAIN3 PHIYaKHOI'O MEXaHH3Ma [1], [3], 81, [9] . 10
o 7-9 uenens Tekymmit 3
paboThI KOHCIEKTHI JICKIIUH HEeIeIs
11. Bemonnenue nabopatop- | M3yuenue BiusHus KO3(PQHUIMEHTOB CMe- [1], [7],
HOU paboThr Ne5 eHus Ha (Gopmy 3yObeB, YCIIOBUSI BOSHUK- | KOHCIIEKTHI JIEKIIUA . 10
p Hl bopmy 3y Y H 9-10 nemenst Texymuit 2
HOBCHHUSI M CIIOCOOBI YCTpaHCHHUs TOJpe3a- Hees
HUsl 3yObeB
12. KontponbsHas pabota Ne2 | 3akperuieHue TeopeTudeckux 3HaHUM U | KOHCHEKTH JIeKiui,
MIPAKTUICCKUX HABBIKOB MaTepuabl 3aHATHN . . 12
1 koHTakTHBIN yac | Tekyrmii 5
0  KOHTPOJUpYe- Hees
MBIM TeMaM
13. Beimonaenue nabopaTop- | DKCIIEPUMEHTAILHOE ONpeCICHUE Iepe- [1], [7], 12
HOU paboThl Ne6 MEIIEHUH, CKOPOCTEH U YCKOPEHUM MOJ3Y- | KOHCHEKTHI JEKIUI 11-12 nenens Texymuit Hexens 2
Ha METOJIOM JIHarpaMm
14. Monyns 2 3aKperuieHue TEOPETUYECKUX 3HAaHUU U 1], [2], [3], [4 . . 14
Y p p [1]. [2], [3]. [4], . | 1 koHTaKTHBIN yac | PyGexxHbIit 5)
MTPAKTUICCKIX HABBIKOB KOHCTIEKTHI JICKITUH HEIeIs
15. Beimonnenue kypcoBoi | CuHTe3 3y04aToro MexaHusma 1], [3], [8], [9 . 14
yp Y (1], [3], 8], [3] . 10-13 Henens Texymmit 3
paboTHI KOHCTIEKTHI JICKITUH HEIeIs
16. Bemmonnenue snaboparop- | CHHTE3 phIYaKHBIX MEXaHU3MOB [1], [7], . 14
. . 13-14 nenens Texymmmii 2
HOM paboThr No7 KOHCIIEKTBI JISKIIUHN Henens
17. 3amura KypcoBoit paboThl | 3akperuieHne U yriayOjaeHue 3HaHUM, MOoy- . . 15
- P P P YLy ’ y 1 koHTakTHBIN yac | MToroBsIii 40
YEHHBIX MPU U3YICHUU JTUCIUILTHHBI HEIeIs
Uroro 100




HoauTnka ¥ poueaypbl

[Tpu m3ydenun auctumuinHel «Teopuss MEXaHM3MOB M MallMH» Mpouly coOiro-
JIaTh CJIEIYIOLIUE TIPABUIIA:

1 He ona3npiBaTh Ha 3aHATHS.

2 He npomyckaTh 3aHATHS 0€3 YBaKUTEJIBHON NPUYMHBI, B ciryyae 00JIe3HH Ipo-
11y NPEJCTaBUTh CIIPaBKY, B IPYIUX CIydasiX — OObSICHUTEIbHYIO 3alHCKYy.

3 B 00s13aHHOCTH CTYI€HTa BXOAUT MOCELIEHUE BCEX BUIOB 3aHITHI.

4 CormacHo KaJleHIapHOMY rpaduKy yaeOHOTo mporiecca caaBaTh BCE BUIBI KOH-
Tpons. [lpomyiieHHble MpakTHYECKHEe M JIaOopaTOpHBbIE 3aHATHUS OTpadaThIBaTh B
YKa3aHHOE MPENoAaBaTEIEM BPEMS.

5 K BbInonHEeHHIO 1a00paTOPHBIX PabOT JOMYCKAIOTCA CTYACHTHI, YCBOMBILINE
COOTBETCTBYIOIINI TeopeTndyeckuid Kypc. Ilpu BbImosiHeHHMH J1a0OpaTOpHBIX PadoOT
CTYJIEHT JOJHKEH PYKOBOJICTBOBATBHCS METOJIMYECKUMH YKa3aHUSIMHU, B KOTOPOM YKa-
3aHbI MOPSI0K BHITIOJHEHMS, IPaBUJIa TEXHUKH 0€301aCHOCTU M 0()OPMIICHHS OTYETA.

6 K 3amure KypcoBoil paOOThl JOMYCKAarOTCS CTYJAEHTHI, BBHIOJHUBIIME €r0 B
MOJIHOM O0BEME M YJOBJIETBOPAIOIINE TPeOOBAaHUSAM K IOSCHUTENIBHOMN 3aIlluCKe U
rpaduyeckoil yacT. 3aliuTy KypcoBOW pabOThl MPUHUMAET KOMHUCCHUS, YTBEPKICH-
Hasl PacIopsDKEHUEM 3aBEYIOIIEro Kaeapoil ¢ ydacTueM HayYHOTO PYKOBOJIUTEIS
KypcoBOi1 paboThI 10 TpaduKy, yTBEpKIEHHOMY 3aBeayromuM kadenpoi. Eciu B pe-
3yJbTaTe 3aIUThI BBIICHUIIOCH, YTO KypcoBasi padoTa BBIIIOJIHEHA HECAMOCTOSITENIbHO
WJIM HE COOTBETCTBYET BBIJJAHHOMY 33JJaHUIO, TO OHA CHUMAETCA C 3alUThI U CTYIECH-
Ty BBIJIa€TCA HOBOE 3aJJaHUE.

CTyaeHT, MOJy4YMBIINNA 32 KypCOBYIO paOOTy HEYAOBIIETBOPUTENIBHYIO OLICHKY,
MPOJIOJKAET AOMOJHUTENIBHO padoTaTh HAJl HUM WIM € BBINOJIHAET HOBOE 3aJaHHe
no pewmenuto komuccuu. KypcoBas pabora oreHuBaercs AuddepeHunpoBaHHOM
OLIEHKOM.
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IMPOT'PAMMA OBYYEHMS O JUCLUMIITAHE 118 CTYAEHTA
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