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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Leab ocBOCHHA TMCUUILIMHBL. SIBIIETCSA U3y4EHUE YUCICHHBIX METOJ0B MHXXCHEPHBIX PacuETOB
U COIIYTCTBYIOIIEr0 MAaTE€MaTHYECKOIO ammnapara, IPUMEHSAEMbBIX IIPU KOMIIBIOTEPHOM MOJICIMPOBAHUU
pPOOOTOTEXHUYECKMX CHUCTEM [UIl MaTeMaTU4YeCKOro OIMCAaHUS UX JBUKEHHUS U IJJaHUPOBAHUS

TpaeKTOpuii pabounx OpraHoB.

3agauu AMCHMIIINHBI

- 3ydyeHne npuMeHsIeMBbIX TPU PEIICHUH 3a/1a4 pOOOTOTEXHUKH YUCICHHBIX METOJIOB U
JIe)KAIIEro B OCHOBE JIaHHBIX METOJIOB MaTEMAaTUYECKOTO arapara (BKII0Yast MoJydeHHe HEOOX0UMBIX
CBECHHIA U3 O0IIIeH U INHEHHOW anreOpsl).;

- OBiajicHHE BYKHEHUIIIMMU METO/IaMU PEIICHUS TPUKIIATHBIX 3a/1a4 B 00JIACTH KOMITBIOTEPHOTO
MOJICTTPOBAHUS POOOTOTEXHUYECKUX CUCTEM, BKIIFOUAsT METObI MHTEPIIOJISAIIUN U AIPOKCUMAITIH
(GYHKIUH TPUTOHOMETPHUUECKUMHI MHOTOWICHAMH U CIUIAifHAMU. ;

- DopMUPOBAaHKE YCTOMYHUBBIX HABBIKOB IO IPUMEHEHHIO apCeHAalla YHCICHHBIX METOI0B
WH)KEHEPHBIX Pacu€TOB MPU PEUICHUN POOOTOTEXHHUECKUX 3a]1au, BKIIFOYAsi METOJIbI TOCTPOCHHSI
MPOrPaMMHOTO JIBHXKEHUSI pOOOTOB, METOIbI aNTeOphl KBATEPHUOHOB B IPUMEHEHUU K KHHEMATHKE
CHCTEM TBEPBIX Tell, INHEHHBIC MHOTOIIIATOBBIC METO/IbI YHCIICHHOTO penieH s 3a1aun Ko, ;

- OBnaIcHUE JTMHCHHBIMU MHOTOIIIATOBEIMHM METO/IAMU YHCICHHOTO HHTETPUPOBAHUS
OOBIKHOBEHHBIX U PepeHIIaTbHBIX YPaBHEHHIA. .

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHN U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHAUKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Koa n HanmMeHoBaHue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA 10CTHKEHHS
KOMIIETEeHIIUH

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

OIIK-1 Cnocoben
PUMEHSTh
€CTECTBEHHOHAYYHBIC U
oOLIeMHKEHEPHbIE 3HAHUS,
METO/IbI MAaTEMaTUYECKOT0
aHaJM3a ¥ MOJICIIMPOBAHUS
B IIpodecCuOoHaTbHOM
JeSITeTbHOCTH

N -lonk-1 [Ipumensier
MaTeMaTUYECKUN armnapar
YHCIEHHBIX METOJIOB,
pa3zpabaThIBaeT alTOPUTMBI
HAax0JIEHUS ONTUMAJIBLHOTO
3HAYCHUS

3HATh:
- OCHOBHBIE aJITOPUTMBI, pEATU3YIOLIUE
YUCJIEHHBIE METO/Ibl MHKEHEPHBIX
pacuéToB (BKJIIOYAs aJITOPUTMBI PEIICHUS
3agaun Komm jquHeHHBIMI
MHOTOIIIATOBBIMHM METOJAMU YHUCICHHOTO
WHTETPUPOBAHUS) U YCIIOBUSI, TIPU
COOJIIOICHUH KOTOPBIX UX MMPUMEHEHHE
SIBJISIETCSI OMPABAAHHBIM. .

YMETh:
- PazpabaThiBaTh U yCIIEIIHO IPUMEHSTD,

MOJIB3YSICh TPHUOOPETEHHBIMU
MaTeMaTHYECKUMHU 3HAHUSIMU U
OCBOCHHBIM apCEHAIOM YHCIICHHBIX
METOJIOB, a TAKXKE MOTy4aeMbIMU
CaMOCTOSITEIIEHO TIPY TTOMOIIIH
COBPEMEHHBIX WH(OPMAITMOHHBIX
TEXHOJIOTHil HOBBIMU 3HAHUSIMHU,
YMEHHSIMH U METOJIaMHU UCCIICJIOBAHHUSI,
QJITOPUTMBI PEIICHUS IPAKTHUSCKUX 33714
B 0071aCTH POOOTOTEXHUKH. .

OIIK-4 Cnocoben
UCTIOTh30BATh
COBpPEMEHHBIE
UH(pOpMaIlMOHHbIE
TEXHOJIOTUH U

Wn-lonk-4 Ucons3yer
NMCHOIIIUECS HpOFpaMMHI)Ie
MaKeThl U, IPU
HEOOXOINMOCTH,
paspabaTbIBaeT HOBOE

3HATH:

- TeopeTnueckue OCHOBBI IIPUMEHSIEMBIX
IIPU pElIeHNH 3a]]a4 POOOTOTEXHUKH
YUCJICHHBIX METOJIOB U JIEKALLErO B
OCHOBE JIaHHBIX METOJIOB
MaTEMaTHYECKOr0 anmnapara (BKJIH4as
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

IIPOrPaMMHBIE CPECTBA
IIPY MOJIEIIUPOBAaHUHU
TE€XHOJIOTHYECKHUX
IIPOLIECCOB

HpOrpaMMHOE 00ecIIeueHH e,
HeoOXxoauMoe AJ1st 00paboTKU
UH(OpPMAIMHU U YIIPABICHUS B
MCXAaTPOHHLIX U
POOOTOTEXHHYECKUX
CHCTEMaX, a TAKXKe JJIsl UX
HPOCKTHPOBAHUS

HEOOXOMMBIN MaTepra U3 o0Iel 1
TUHEHHON anreOpsl)..

YMETh:

- Haxoaute, 060011aTh U aHATM3UPOBATh
UH(POPMALIHIO O POOOTOTEXHUYECKUX
cUCTEeMax M YCJIOBUSX UX IKCIUTyaTaluH,
IUTAHUPOBATh X0/ UCCIICOBAHUS U ITyTU
JIOCTH>KEHUS! IOCTABJICHHBIX LEJIEH..

OIIK-11 Cnocoben
OpraHU30BBIBATh
pa3paboTKy U MpUMEHEHHE
QITOPUTMOB U
COBPEMEHHBIX HU(PPOBBIX
IPOTPaMMHBIX METOJIOB
pacyeToB
POCKTHPOBAHUS
OTAEJBHBIX YCTPOICTB
MOJICICTEM MEXAaTPOHHBIX U
POOOTOTEXHUYECKUX CHCTEM
C MCIOJIb30BaHHEM
CTaH/IapTHBIX
UCTIOJTHUTEIILHBIX U
YIIPABIISIFOIINX YCTPOUCTB,
CpeICTB aBTOMAaTHKH,
U3MEPUTEIIbHON U
BBIYUCITUTENIEHOW TEXHUKH
B COOTBETCTBHH C
TEXHUYECKUM 3aJ[aHHEM,
pa3pabaTbeIBaTh HUPPOBBIE
QITOPUTMBI U TIPOTPAMMBI
yTIpaBJIEHUS
POOOTOTEXHHYECKUX CUCTEM

NJI-1omnk-11 OpraHHU30BBIBACT
pa3paboOTKy MaTeMaTH4eCKOro
obecrnieueHus poueayp
aHaJIM3a U CHHTE3a IPOSKTHBIX
pelIeHni MEXaTPOHHBIX U
POOOTOTEXHUUECKUX
YCTPOMCTB

3HATh:
- [Topsimok mpUMEHEHHS TEOPETUIECKOTO
anmapara (TeOpHUIO U METOJIbI
WHTEPHOJISIHMA U alllIPOKCUMAIINN
(GYHKIUH TPUTOHOMETPUICCKIMHU
MHOT'OYJICHAMH U CILIAifHAMU, METOIbI
TUTAHUPOBAHUS TPACKTOPUH M MIOCTPOCHUS
POTPAaMMHOTO JIBUYKEHUSI pOOOTOB,
METO/IbI aJTeOphl KBATEPHHOHOB B
NPUMEHEHHU K KHHEMAaTHUKE CHCTEM
TBEPABIX TEJ, OCHOBBI TCOPHH JIMHEHHBIX
MHOT'OIIIATOBBIX METOIOB YHCIICHHOTO
WHTETPUPOBAHUS OOBIKHOBECHHBIX
muddepeHIaTbHBIX ypaBHEHU) B
BOKHEHINNX MPAKTUICCKUX
MPUIIOKEHUSX. .

YMETh:
- [Ionp30BaThCsl COBPEMEHHBIMHU
MH(POPMALMOHHBIMH TEXHOJIOTHSMHU IS
COBEPILIEHCTBOBAHUS U PA3BUTHS CBOETO
MHTEJUIEKTYaJIbHOT 0, MPO(EeCCHOHAIBHOTO
1 OOIIEKYJIbTYPHOTO YPOBHS..

OIIK-13 Cnocoben
UCIIOJIb30BaTh OCHOBHBIC
MOJIO’KEHUS, 3aKOHBI U
METOJTbI €CTECTBECHHBIX HAYK
Y MaTeMAaTUKH MPU
dbopMHUpPOBaHUH MOJIENEH U
METOJIOB HCCIIETOBAHUS
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM

N/I-4omk-13 [Ipumensier
YUCJICHHBIC ME€TOAbI U
JITOPUTMBI IIPU TPOBEICHUH
HCCIENOBAaHUN MEXaTOHHBIX U
POOOTOTEXHUUYECKUX CHCTEM B
MMponeCcCe BLIMMOJIHACMBIX UMHU
ornepanuin

3HATh:
- OCHOBHBIE aJITOPUTMBI, pEATU3YIOLINE
YUCJICHHBIC METO/Ibl MHKEHEPHBIX
pacuéToB (BKJIIOYAsl AITOPUTMBI
TPUTOHOMETPUIECKON MHTEPITOJISAIINH,
MHTEPHOJISLNY U allpOKCUMAIIIU
CIJIaifHaMM) ¥ YCJIOBUS, TIPH COOTIOZICHUHT
KOTOPBIX UX IPUMEHEHHUE SABIISIETCS
OTIPaBJIAHHBIM..

YMETB:
- Beienats npu ananuse

POOOTOTEXHUUECKUX CUCTEM U YCIIOBUM MX
AKCIUTyaTaIly 3a/1a4u, TpeOyroIue
MIPUMEHEHHUS YUCIICHHBIX METOJIOB U




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

MIPOBEJICHUS BBIYUCIUTEIbHBIX
AKCIIEPUMEHTOB, IIJIAHUPOBATH U
pealln30BbIBaTh peUICHHE JaHHBIX 3a7ad,
MOJIB3YSCh OOIIECHCTEMHBIMH CPEICTBAMH
MPOrpaMMHOT0 Ha3HAYEHUS,
COBPEMEHHBIMU TPOrPAMMHBIMU
MPOJAYKTaMU U UHGOPMAITMOHHBIMU
TEXHOJIOTHSIMU, CUCTEMaMU
KOMITBIOTEPHON MaTeMaTUKH,
WHCTPYMEHTAJIbHBIMU CPEACTBAMU
KOMITBIOTEPHOT'O0 MOJICTTUPOBAHUSL.

2. MECTO JUCHHUILINHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JucuunimHa OTHOCUTCS K OCHOBHOW mpod)ecCHOHaIbHONW 00pa3oBaTeNbHOM MporpaMme
Pa3paboTka KOMMBIOTEPHBIX TEXHOJOTHM YIPABJICHUS M MaTeMaTHYECKOTO MOJICTUPOBAHUS B
poboroTexHuke u Mexarponuke (naisee — OIIOII), nampaBnenus noarotoBku 15.04.06 MexaTtpoHuka u
poOOTOTEXHHKA, YPOBEHb 00pa30BaHUs: BhICIIIEE 00Opa30BaHUE - MATHUCTPATypa.

Tpe6OBaHI/IH K BXOJHBIM 3HAaHUAM U YMCHUAM:

- 3HaTh JIMHelHyIo anredpy U aHATUTUYECKYIO T€OMETPUIO.

- 3HaTh MaTeMaTHYeCKHUH aHaIn3

- 3HaTh MIHpOpMaTHKY

- 3HaTh JIUCKPETHYIO MATEMATUKY

- ymetb PaboTarh co ciuckamMu JaHHBIX.
- ymetb Co3aBaTh NPOrpaMMy JUJIsl BBIIIOJIHEHHS PACU€TOB B MATEMAaTUUYECKUX ITAKETAX.
- ymeThb [IpumMeHsaTh nuKknnyeckrue (opMbl AITOPUTMOB C OCTAHOBOM.

Pe3ynbpTaThl 00y4eHus, MoyrydeHHbIE TP OCBOEHUH JTUCHUIUIMHBI, HEOOXOIUMBI TIPU BBIITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNINHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 TpuroHomerpudeckas 23 1 4 - 4 - - - - - 15 - IlodzomogKa K neKyuiemy KOHmpoio:
VHTEPIOJISLHSL. IToBTOpeHne MaTepuaa 1o pasaeiny
11 TpuroHomerpuueckas 23 4 - 4 - - - - - 15 - "TpuroHoMeTpuueckas HHTEPIOAIus."
MHTEPTIONSIIHS. Tloozomoexa Kk KOoHmMpoIbHOU pabome:
W3yueHne maTepuaoB Mo pas3zaeiny
TpuronoMeTpuyeckass HHTEPIOJSLMS. U
MOJITOTOBKA K KOHTPOJIBHOI paboTte
CamocmosamensbHoe usyuenue
meopemuyeckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaerry
"TpuroHoMeTpuyeckas HHTepIosuus."
Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OpPHEHTHPOBAHBI Ha PEIICHH MHUHU3a/1a4 110
pazneny "TpuroHomerpuaeckas
uaTepnomanus.". CTyAeHTH He0OX0JUMO
MOBTOPUTh TEOPETHYECKUI MaTepHall,
pa3o0parh NpUMepbI PEIIeHNs] aHATOTHYHBIX
3a7ad. MMPOBECTH PACUYETHI IT0 BAPHAHTY 3aaHUs
U CIIeNIaTh BRIBOIBL. B KauecTBe 3amaHus
HCTIONB3YIOTCS CICIYIOIINE YIPAKHEHUS:
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[4], cT. 394-400
2 Wnrepnionsiums 51 12 - 14 - - - - - 25 - Ilodz0mogKa K meKyuiemy KOHmpoiio:
KyCOYHBIMH IToBTOpEHe MaTepuaa Mo paszieny
MHOT'OYJIEHAMU. "WHTepnonsus KyCOYHBIMH MHOTOWIeHaMU."
2.1 WHaTepmonsms 51 12 - 14 - - - - - 25 - Ioozomoexka Kk KOHmMpPOIbHOU padbome:
KYCOYHBIMU W3yueHue matepualnoB Mo pazaeny
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MHOTI'OYJICHAMH.

WuTepnonsuns KyCOUHbBIMU MHOTOYJIEHAMU. U
MOJIrOTOBKA K KOHTPOJIbHOU paboTe
Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: VIzyaeane
JIOTIOTHUTENBHOTO MaTepHaia o pa3zeiry
"WHTepnonanns KyCOYHBIMA MHOTOWICHAMH. "
Tloozomoexa pacuemnvix 3a0anuii: 3a1aHus
OPHEHTHPOBAHBI Ha PEIICHI MHUHU3a/1a4 110
paszeny "VHTepnoOISIHs KyCOYHBIMA
MHorowreHaMu.". CTyIeHTHl HEOOXO MO
MOBTOPUTH TEOPETUIECKUH MaTepHal,
pa3o0paThk NpUMEpPHI PEIICHU AaHATOTHYHBIX
3a7a4. MPOBECTH PAacyeThl 10 BAPHAHTY 3aJaHUA
U cJieNlaTh BEIBOJBL. B kauecTBe 3amaHus
HCTIONB3YIOTCS CIEIyIONUe YIPaKHEHHS:
Il0020mo6Ka K npaKmu4eckum 3auAmuam:
W3ydyenne marepuana 1o pasaeny
"MHTepnonsinys KyCOUHbIMU MHOTOWIEHaMU."
MIOZITOTOBKA K BBITIOJIHEHUIO 3aJaHUH Ha
MPAaKTHYECKNX 3aHATHIX

H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:

[1], cT. 66-81
[4], cr. 171-186

KBatepHuons! B
BBIYHMCIIUTEILHOM
MEXaHUKeE.

25

15

3.1

KBatepHuons! B
BBEIYUCITUTEILHON
MeXaHHUKE.

25

15

IlodzomogKa K meKkyuiemy KOHmMpOio:
IToBTOpEeHue MaTepuana no pasaeny
"KBaTepHHOHBI B BEIYUCIUTEIFHON MEXaHUKeE."
1lo020mo6Ka K ayoumopHnovim 3aHAmMUuAM:
[IpopaboTka JIeKIIUH, BHITOTHEHHE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
Iloozomoeka pacuemmnvix 3a0anuii: 3aganus
OPHUEHTUPOBAHBI HA PELICHUS] MUHHM3a/1a4 110
pasgeny "KBaTepHHOHBI B BEIUUCIUTENLHON
MexaHuke.". CTyIeHTH HeOOXOMMO MTOBTOPHUTH
TEOPETUIECKUI MaTepuall, pa3o0paTh MPUMEPhI
pelIeHNs aHATOTHYHBIX 3aJ1a4. TPOBECTH
pacdeTsl M0 BapHAaHTY 3a/IaHUS U C/IeIaTh
BBIBOJIBI. B KadecTBe 3aaHUS HCIIONB3YOTCS
CIIEIYIONINE YIPaXKHEHMSI:




Camocmosamenvhoe usyuenue
meopemuueckozo mamepuana: Visyaenue
JIOTIOJTHUTENIBHOTO MaTepHaia o pasjierny
"KBaTepHHOHBI B BEIYUCIUTEIFHON MEXaHHKe."
I10020mo6Ka K npaKmu4eckum 3auAmMuam:
W3zy4yenne marepuana 1o pasaeny
"KBaTepHHOHBI B BEIYUCIUTEIFHON MEXaHHKE."
MOATOTOBKA K BBITIOJIHCHUIO 3aJaHNH Ha
MPaKTHIECKNX 3aHATHIX

Ilo020mo6Ka K KOHMPOILHOU padome:
W3yueHne maTepuaoB Mo pas3zaeiny
KBaTepHI/IOHI)I B BBIYHCIUTEILHON MEXaHHUKE. U
MOJIrOTOBKA K KOHTPOJIbHOW paboTe

H3yuenue mamepuanog 1umepamypnolx
UCIOYHUKOB:

[3], cT. 31-42

B-crutaitHel B mpakTHKe
TIPUOIMKCHUS

(hyHKIHH.

45

12

25

4.1

B-crutaitHel B IpakTHKe
TIPUOIMKCHUS
(hyHKIHH.

45

12

25

Iloozomoeka pacuemmnvix 3ad0anuii: 3agaHnus
OpPHEHTHPOBAHBI Ha PEIICHI MHUHN3a/1a4 110
pazzeny "B-cnnaii—HbI B IpakTUKE
npubmkeHns GyHkuui.". CTyaeHTH
HEO0OX0MMO ITOBTOPUTH TEOPETUUECKHUN
Marepuall, pa3odparh pUMephI PEIIeHHs
AQHAJIOTHYHBIX 3a/1a4. TIPOBECTH PACUeTHI 110
BapHaHTY 3a1aHUS U CAETaTh BEIBOABL. B
Ka4yecTBE 3a1aHUS HCIIONIB3YIOTCA CIEAYIOIHe
YOpaXHEHUS:

Ilo020mogKa K meKyuiemy KOHmMpoJiio:
[ToBTOpeHue marepuaina no pasaeny "B-
CIUTafi—HBI B IPAKTUKE MTPUOIIIKCHUS
¢byHKIUH."

Camocmoamenvhoe usyuenue
meopemuueckozo manepuana: Nzydenve
JIOTIOJIHUTENBHOTO MaTepuana 1o pasaeny "B-
CIUTafi—HBI B IPAKTHKE MTPHOIKESHUS
¢byHKINR."

Iloozomoexa Kk KOHmMpoNbLHOU padome:
N3yuenune marepualos 1o pasjaeny B-
CIUTaii—HBI B IPaKTHKE MPHONMKECHNS (HYHKINH.
Y TIOJITOTOBKA K KOHTPOJIBHOHM paboTe
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Ilo0z0mogKa K ayoumopHsim 3auamusam:
[TpopaboTka JeKInH, BBIIOJIHEHHE U
MOJIrOTOBKA K 3amure jJab. padoTh
Ilo020mo6Ka K npaKmuyecKuUM 3aHAmMuAM:
Wzyuenne maTepuana mo pasgeny "B-crurali—Her
B IIPaKTHUKE TPUOIIDKEHIS () YHKITHA."
MOATOTOBKA K BBHITIOJIHEHUIO 33/IaHUH Ha
NPaKTUYECKUX 3aHATUAX

H3yuenue mamepuanos numepamypHsix
UCIOYHUKOB:

[2], ct. 93-98
[4], cr. 171-186
OKk3aMmeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 32 - 32 0.5 80 335
Hroro 3a cemecTp 180.0 32 - 32 2 - 0.5 1135

IIpumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuinHel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHast padora; TK — Texymumii kKoHTposb; [TA — npomexxyrounas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Tpuconomempuyeckas UHMepnoIAYUs.

1.1. TpuronomeTpuyeckasi UHTEPIIOJALIMS.

Wuatepnomnsiuus nepuonudeckux (QyHKiui. TpuroHoMmerpuyeckrne MHOTOWIEHBL. Teopema o
K03(pPULMEHTaX UHTEPHIOIALUOHHOTO TPUTOHOMETPUYECKOI0 MHOTOYJIEHA IPU UHTEPIOJISLUHU 110
paBHOMepHO# ceTke.. KommiekcHast hopma 3ariucu TpUrOHOMETPUIECKOT0 MHOTowIeHa.. [lonsTue
0 JUCKpPETHOM npeobpazoBaHuu Dypsbe..

2. Humepnonsayus KycoUHbIMU MHO2OYICHAMU.

2.1. MaTepnonsauus KyCOYHbIMA MHOTOUICHAMH.

VYceuénnple crenenHble (yHknuu. KycouHble MHOrOWIEHBI, WX CTENEHb U Je(eKT;
COOTHOILEHUSI HENPEPBIBHOCTU. 3BEHHOE IPEACTABICHUE KYCOYHOrO MHOrowieHa.. CruiaiHsl;
IIPOCTPAHCTBA CIUIAWHOB, UX Pa3MEPHOCTb. 3ajlaya MHTEPHOJSALUM JTUHEHHBIMU CIUIaliHAMH U €€
pemieHue. BpIBOJ OLEHKM Ul MOTPEIIHOCTH KYCOYHO JIMHEHHOW WHTEPHOJSILMH.. 3ajada
MHTEPIOJIIIUN SPMUTOBBIMU KYOMYECKMMH MHOTOWICHAMHU M BBIYUCIIEHHE KO3()PHUIIMEHTOB TaKuX
MHOrowieHOB. OLleHKa NOrPEIHOCTH HHTEPIOJISILIUY 3PMUTOBBIMUA KyOUYECKMMU MHOTOUJICHAMU. .

3. Keamepnuonwi 6 BLIYUCAUMEIbHOU MEXAHUKE.

3.1. KBarepHHOHBI B BEIYUCIUTEILHON MEXaHHUKE.

OcHOBHBIC ONEpalMyd HaJl KBaTepHHOHAMHU. Apu(METHUECKHE KBAaTEPHHOHBI. BbIpakeHue
KBaTEpPHUOHOB uYepe3 UX KOMIOHEHTHL.. YacTHble ciiyyan (OpMyJbl YMHOKEHHsI KBATEPHHOHOB U
cnenctBusi u3 Hux. Conpsok€HHbIM —KBarepHuoH. Dopmyna oOpamieHuss KBaTEpHUOHA..
PexyppenTtHbie ¢GopMyInbl sl OMEpaTOPOB MOBOPOTA 3BEHBEB MPOCTON KUHEMATHUECKOM IIETH.
Enuanunas chepa B Tene KBaTepHUOHOB. ['oMOMOpPGU3M TPYIIBI €AMHHYHBIX KBATCPHUOHOB B
rpynmny aBTOMOpPQHU3MOB Tela KBaTepHUOHOB.. KBaTepHHOHBI moBopoTa. Teopema ['amuibToHa U
cinencteusi u3 He€. Ilapamerpel Pogpura — I'amunbrona. Omnucanue TOBOPOTOB TPHU MOMOIIH
HEHOPMHUPOBAHHBIX KBaTepPHUOHOB. PekyppeHTHbIe (OpPMYNBI A BBIYHCICHUS KBAaTEPHUOHOB
MOBOPOTAa 3BEHBEB IMPOCTON KMHEMAaTHYECKOM LENH. BeipakeHne MaTpHIbl omneparopa MmoBOpOTa
yepe3 KOMIIOHEHTHl KBATepHUOHA TMOBOpoTa.. Jlemma o auddepeHIUpoBaHUH €IUHUYHOTO
KBaTepHHOHA. TeopemMa O BBIPAXKEHHM BEKTOpAa YIJIOBOM CKOPOCTHM 4Ye€pe3 MNPOU3BOJIHYIO OT
KBaTEpHUOHA MOBOpoTa. KuHEeMaTnueckoe ypaBHEHHE JIJIs1 KBATEPHUOHA ITOBOPOTA..

4. B-cnaatinol 6 npaxkmuke npubaudiceruss yuxkyui.

4.1. B-cinaiiHbl B IpakTHKE NPUOIMKEHUS (YHKIHIHA.

Onpenenenne B-cruiaiiHa nmpu momolu pekyppeHTHbIX (opmyin. SBHas ¢opmyna mis B-
crutaitHa.. BeiBon gopmynsl Kokca — ne bopa. SBHble (opmynsl ans B-crutaiiHoB HyseBol u
nepBoil creneHu. Teopema o Hocutene B-cruraiiHa; cneactBus u3 He€. Teopema 0 mMoOdydeHHH
pa30XKEHUsI €IUHUILBI HA OTPE3KE UMCIIOBOM MpPsIMOM ¢ MCIONb30BaHMEM B-crnaiiHoB. 3agada o
ckjaeuBaHuUM (yHKUMH u e€ pemieHue mnpu mnomouu B-crmnaiiHoB.. BeiBox ¢opmynsl  ans
npou3BonHoN B-crumaiina. Teopema Kappu — IlénbGepra. IlpeacraBienue crulailHOB B BHUJE
JUHEHHBIX KoMOUHanui B-crinaitHoB.. Pemenne 3agau HHTEPHOISAIMY C TOMOIIbIO KyOnueckux B-
crutaitHoB.  [Ipocreiimmii  cnoco® JOKaJdbHOM —amnmpoKCUMAanuu (QYHKUUH JAeHCTBUTEIHLHOTO
MEPEMEHHOT0 IpH MoMoIM Kyouueckux B-cmmaitHoB. Teopema o morpemHoctd 3Toro croco0a
annpokcumanun.. KyOuueckume V-cmnaitasl [lIénOepra M MX NpUMEHEHHE NpPU JIOKAJTbHOU
annpokcuManuu GyHKIUN 1eHCTBUTENbHOTO iepeMeHHoro. CBoiicTBa V-CIUIaifHOB. .
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3.3. TeMbl NIpaKTHYECKUX 3aHATHH

O 00 1 N DN B W —

. 23. KontponpHas padota Ne5 "B-crmaitaer";

. 12. KonTponbsHas padota Ne3 KyOuueckuit criaiis. ;

. 2. TpuronoMeTpuyeckas HHTEPIIOJSIINSL.;

. 3. Konrponbnas padora Nel "Tpuronomerpuueckast HHTEPIOIAIH".;

. 4. 3amuTa Pacuera Nel "Tpuronomerpudeckast MHTEPIOAAIUS".;

. 5. DpMHUTOBBI KyOMYECKHE MHOTOUJICHBI.

. 15. KBarepuuonsl. KBaTepHHOHBI TOBOPOTA.;

. 14. KBarepauonsl. Apudmerndeckue I1eHCTBHSL;

. 13. 3ammra Pacuer Ne2 "[InanupoBaHue TpaekTopuii pabouei Touku podoTa-

MaHuIyssTopa'.;

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

7. KontposbHas padota No2 "DpMHUTOBBI KyOMYECKHE MHOTOUYJICHBI'".
8. MuTeprionsus KyOMUEeCKUMH CIUTaifHAMH. ;

17. KontponbHas pabora Ne3 "KaTepHuonst'".;
9. PaznuyHble TUIIBI TPAHUYHBIX YCIOBUM.;

16. KBatepunonsl. Kunematuueckue ypaBHEHUS.
6. DpMUTOBBI KyOMUECKNE MHOTOUWICHBL.

11. Meto pOroHKHU.;

18. B-crunaiiner;

19. B-crinaitnel. {uddepennupoanue;

20. KyOunueckue B-crutaiinsr.;

21. KybOuyeckue B-crumaiinsr.;

22. JlokanbpHOM annpokcuManuu B-cruiaiinamu. ;
24. Kybuueckue V-cruiaiinsl llenGepra.;

10. PaznuyHble TUIBI TPAHUYHBIX YCIOBHIL.;

1. TpuroHoMeTpudeckas HHTEPHOISLHUA. .

3.4. TeMbl 1a00paTOPHBIX padoT
HE IIPEAYCMOTPEHO

3.5 KoncyabTanuu

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoek1/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JTUCLUILIUHEI (B

OueHo4yHOE CPEACTBO
(TUII ¥ HAUMEHOBAHUE)

3annaHupOBaHHBIEC PE3yabTaThl 00yUEHUs IO JUCIUIUINHE Konbr
COOTBETCTBUU C
(B COOTBETCTBHHM C pazneiiom 1) HWHJIUKAaTOPOB 1.3.1)
1]2]3]4
3HaTh:
OCHOBHBIE QJITOPUTMBbI, PEATU3YIOIINE YUCICHHBIE METObI MHAKEHEPHBIX Kontponbnas pabora/KPNel
pacy€ToB (BKJIIOYAS AITOPUTMBI pelIeHus 3a1a4u Ko TnHeHHbIMU TpuroHomMeTpruyeCKMii MHOTOWICH
MHOTOIIIarOBBIMU METOJaMH YHCICHHOTO UHTETPUPOBAHHUS) U YCIOBHS, U-1omk-1 + PacuerHo-Tpaduueckas
P COOJIIOJIEHUU KOTOPBIX UX PUMEHEHHE SIBJIIETCS ONPABIAHHBIM. paGora/Pacuer Nel
Tpuronomerpuydeckass UHTEPHOJSALUS
TeopeTnueckre OCHOBBI IPUMEHSIEMBIX P PELICHUH 33]1a4 KonTponbnast padota/KPNe2
POOOTOTEXHUKH YUCICHHBIX METOJIOB U JIEKAIIETO B OCHOBE JIAHHBIX DPMHUTOBBI KyOUYECKUE MHOTOUJICHBI
METOJI0B MAaTEMATHYECKOTO ANapara (BKuTROUast HEOOXOIMMBII MaTepua KontponsHas paGora/KPNe3
13 001Iel 1 TUHEIHON anredpsl). Kv6 . .
yOMUECKHH CIUIaiiH
Hn-lonk-4 +
Pacuetno-rpaduueckas
pabota/Pacuer Ne2 [InanupoBanue
TpaekTopuil paboueil Touku podoTa-
MaHHUITYJISTOpA
[Topsimok mpuMEeHEHHST TEOPETUUECKOTO amnmapara (TEOPHI0 U METO/IbI Kontponbnas padora/KPNe4
WHTEPIOJSIINY U alllPOKCUMAIUU (PYHKIHI TPUTOHOMETPUIECKIMHU KBaTepHuonsl
MHOTOYJIEHAMH U CIUTaHaMU, METObI IUTAHUPOBAHUSI TPACKTOPUH U
MOCTPOSHMSI TPOrPAMMHOTO JIBHKEHUSI pOOOTOB, METO/IbI AJIT€OPbI WT-lomcas +
KBaTEpHUOHOB B IPUMEHEHNU K KHHEMAaTUKE CUCTEM TBEPABIX T€JI, OCHOBBI
TEOPHUH JIMHEUHBIX MHOTOIIATOBBIX METOJ0OB YHCIEHHOT'O NHTETPUPOBAHUS
OOBIKHOBEHHBIX U (hepeHIINaTbHBIX YPaBHEHHIT) B BAXKHEHIIINX
MPAKTUYECKUX MPUIOKEHUSX.
OCHOBHBIE AITOPUTMBI, PEATTU3YIOIINE YUCIEHHBIE METOAbI MHKEHEPHBIX KonTponbnas padora/KPNe5 B-
pacuéToB (BKJIIOYAs aITOPUTMBI TPUTOHOMETPUYECKON MHTEPIOIISIINH, N/I-4onk-13 + | crutaitHel
MHTEPIOJSIIMY U allPOKCUMAIUH CIUIAaHAMM) U YCIIOBHSI, TPU
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CO6J'IIOI[CHI/II/I KOTOPBIX UX IIPUMCHCHUC SABJISICTCA OIIPABJadHHBIM.

YMmerh:

Pa3pabarbiBaTh U YCHEIIHO MPUMEHSTH, MOJIb3YSICh MPUOOPETEHHBIMU
MaTeMaTUYeCKUMU 3HAHUSIMU U OCBOCHHBIM apCEHATIOM YUCJICHHBIX
METO/JIOB, a TAKXKE MOJIYyYaeMbIMU CAMOCTOSITENILHO MPU TTOMOIIIN

Kontponbnas pabora/KPNel
TpUroHomMeTpU4eCKU MHOTOWIECH

. WJI-1omnk-1 PacuetHo-rpaduueckas
COBpPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTHIA HOBBIMU 3HAHUSIMU,
pabora/Pacuer Nel
YMEHHSIMH U METOJIaMHU UCCIIEJIOBAHMUS, aJITOPUTMBbI PEIICHUS
TpuronomeTpuyeckas HHTEPIOISIIHS
MIPAKTUYECKHX 33729 B 00J1aCTH POOOTOTEXHUKH.
Haxomutb, 0600111aTh M aHAIM3UPOBATH HH(POPMAIIHIO O KonTponbnas padota/KPNe2
POOOTOTEXHHUYECKUX CHCTEMAaX U YCIOBHSIX UX IKCILTyaTalluHy, DPMUTOBBI KyOUYECKHE MHOTOUICHBI
TUTAHUPOBATH XOJ1 UCCIICIOBAHUS U MTyTU JOCTUKEHUS MOCTABICHHBIX
p A A ym A KonTponbnas padora/KPNe3
Lenei. o o
KybOuueckuii crutaiin
Wn-lork-4
PacuetrHo-rpaduueckas
pabota/Pacuer No2 [TnanupoBanue
TpaeKkTopuii pabodeit Touku podoTa-
MaHUTYJISITOpa
[Tonp30BaTbCst COBpEeMEHHBIMU WH(DOPMAITMOHHBIMH TEXHOJIOTHSIMHU TSI Kontponbnas pabora/KPNe4
COBEPIICHCTBOBAHUS U PA3BUTHS CBOETO HHTEILICKTYaJILHOTO, NJ-lonk-11 KBarepHUOHBI
po(hecCHOHALHOTO M OOIIEKYIBTYPHOTO YPOBHSI.
Briaensate npu aHanuze poOOTOTEXHHUECKUX CHCTEM U YCIOBHM UX KonTponbnas padota/KPNe5 B-
IKCILTyaTaIluy 3a1a49u, TPEOYIOIIIe MPUMEHEHHS YUCIICHHBIX METOIOB U CILTAHBI
MIPOBEJICHUS BRIYUCIUTEIBHBIX SKCIIEPUMEHTOB, TUIAHUPOBAThH U
peaIM30BBIBAThH PEIICHHE JAHHBIX 3a/1a4, MOJIb3YICh O0IMIEeCHCTEMHBIMA
H-4omk-13

CpeACTBaMH IPOrpaMMHOI'0 Ha3HAYCHU A, COBPECMCHHBIMHU ITPOTrPaMMHBIMU
MNpoaAYKTaMHU 1 I/IH(bOpMaIII/IOHHI)IMI/I TEXHOJIOTUAMH, CUCTEMaAMU
KOMHBIOTCpHOﬁ MaTEMaTUuK, MHCTPYMCHTAJIbHBIMHU CPCACTBAMU
KOMITBIOTCPHOT'O MOJACIIMPOBAHUA.
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHEBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIHMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. KPNel Tpuronomerpuueckuit MuorouieH (Konrponbnas pabora)
2. KPNe2 DpmuToBsl kyonueckue MHorouwieHsl (KoHTposibHast paboTa)
3. KPNe3 Ky6uueckwuii cruaitn (KonTposiasHas pabora)
4. KPNe4 KBarepuuonsl (KontpospHas pabota)
5
6
7

. KPNe5 B-crinaiinet (KonTponbHas padoTa)

. Pacuet Nel Tpuronomerpuueckas untepnossius (Pacuetno-rpaduueckas padota)

. Pacuer Ne2 I[TnanupoBanue Tpaekropuii paboueit Touku podora-manunyistopa (Pacuerno-
rpadudeckas padbora)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 Ilpome:kyToUyHAsi aTTeCTAUS MO JUCIUIJINHE

Oxzamen (Cemecmp Nel)
Ouenka BoicTaBisgerca 1o Gopmyne 0.3*"omenka Tekymed arrectamuu'+0.7*"omenka
MIPOMEKYTOUHOM aTTECTallMu'" ¢ MATEMATUUYECKUM OKPYTJICHHEM

B numnmnoM BeICTaBIsETCS OICHKA 3a 1 CEMCCTD.

Ipumeyanue: OneHOYHBIE MaTEPUAIBI 110 TUCIUILINHE TPUBEICHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHbI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Anamos, b. 1. IIpuMeHeHne OCHOBHBIX MATPUYHBIX Pa3I0KEHHUM B 3a/1adaX MEXaHUKH U
pPOOOTOTEXHUKH : yueOHOe mocobue 1o Kypcam "BrrancnutenbHas Mexanuka', "UncneHHbIe
MeTO/bl B poOoToTeXHUKE", "BhIuricIuTEIbHBIE METOABI KOMIIBIOTEPHOT'O MOJIEIUPOBAHUS B
mexaHuke", "OCHOBbI MEXaTPOHUKU M pOOOTOTEXHUKHU'" 110 HaIpaBiIeHUIO "MexaTpoHuKa 1
pob6ororexnuka" / b. . Anamos, A. H. Macnos, H. B. Ocanuenko, Har. uccnen. yu-t "MON"
(HUY"MBHN") . — M. : U3a-80 MOU, 2019 . — 84 c. - ISBN 978-5-7046-2150-8 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=10865;

2. KBacos, b. . Uncnennbie METOIbI aHANIM3a U IMHEWHOW anreOpsl. Micronp3oBanue Matlab u
Scilab : yuebnoe nocodue o Hanpasienuro "Maremaruka" / b. Y. KBacos . — CII6. : Jlanb-IIpecc,
2016 . — 328 c. — (YueOunuku i By30B. CrienanbHast aureparypa) . - ISBN 978-5-8114-2019-3 ;
3. Yennokos, FO. H. KBaTtepHuoHHbIe 1 OMKBaTEpHUOHHBIE MOJETN U METOAbI MEXaHUKH TBEPJIOTO
TeNa U ux npuioxenus. ['eomerpus u kunematuka apkenus / FO. H. YennokoB . — M. :
®dusmataut, 2006 . — 512 ¢. - ISBN 5-922106-80-5 .;

4. AmocoB A. A.,Jlyounckuii 0. A.,Kormuenosa H. B.- "Beruancnurensabsie Metoasr", (4-€ u3m.,
ctep.), U3narenncrBo: "Jlans", Cankt-IlerepOypr, 2021 - (672 c.)
https://e.lanbook.com/book/168619.
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5.2 JIuneH3noHHOE ¥ CBOGOHO PAaCPOCTPaHsieMOe MPOrpaMMHOe ofecrevyeHme:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;

3. Windows / OnepanimonHas cucrema cemeiicTpa Linux;
4. Maitan Buneoxondepenuuu;

5. Scilab;
6. SmathStudio;
7. GNU Octave.

5.3 UnTepHeT-pecypchl, BKJIWOYasA NPodecCHoOHATIbHbIE 0a3bl JAHHBIX U HH()OPMAIUOHHO-

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlanb - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. ba3za nannbix Web of Science - http://webofscience.com/

4. ba3za nauabix Scopus - http://www.scopus.com

5. HanmoHanbHas 3J1eKTPpOHHas OudmoTeka - https://rusneb.ru/

6. ’Kypmuaua Science - https://www.sciencemag.org/
7. Dnexrponnas oudmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropun, OcHaenue
HanMeHOBaHUe
Y4eOHble ayIUTOPUH AJIs C-209, YueOnas rapTa co CKaMbeu, CTOJ IIPENOAaBaTels,
[POBEICHHUSA JIEKIIUOHHBIX ayJIuToOpHUs CTYJ, JOCKa MeJIOBas

3aHATHUH U TEKyIIEro
KOHTPOJISI

VY4eOHble ayAUTOpUH IS
MIPOBE/ICHUS MPAKTUUECKUX
3aasatuii, KP u KII

C-215, Yyebnas
ayIuTOpUs

CTOJI, CTYJI, JOCKA MEJIOBast

VYyeOHble ayAUTOPUH IS

C-215, Yuebnas

CTOJI, CTYJI, JOCKa MEJIOBast

MIPOBEICHUS ayTUTOpUS
MPOMEKYTOUYHOM aTTeCTAINH
ITomerienus mist HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITENTLHOM pabOTHI KommbrotepHsiii MMCHbMEHHBIN, BEIIAJIKA U1 OIEKIbI,

YUTAJILHBIN 3aJ1

KOMIIBIOTEpPHAS CETh C BBIXO/I0M B
HHTepHeT, KOMIBIOTEP IEPCOHANIBHBIN,
IIPUHTEP, KOHTUIMOHED

ITomemenus mis
KOHCYJIbTUPOBAHMS

C-213, Yuebnas
ayJUTOPUS

CTOJI, CTYJI, JOCKa MEJIOBast
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

YuciieHHbIE MCTO/bI B pO6OTOT€XHI/IKe

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5

KM-6
KM-7

KPNel Tpuronomerpuueckuii MuorowieH (KonrposbHas pabora)

Pacuer Nel Tpuronomerpudeckas unrepmnoisius (Pacaerno-rpadudeckas pabora)

KPNe2 DpmuTtoBsl kyonueckue MuorowieHsl (KonTponasHas pabora)

KPNe3 Kybuueckuii cruaitn (KonTposiabpHas pabota)

Pacuet Ne2 [TnanupoBaHue TpaekTopuii pabouelt Touku podora-mManumyistopa (PacuerHo-
rpadudeckas pabora)

KPNe4 KBarepuuons! (Kontponbnas padora)

KPNe5 B-crnaiinsl (KonTponbshas pabora)

Bujx npome:xyTo4HOI aTTecTalmu — JK3aMeH.

Wunexc KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep N —— KM: 1 2 3 4 5 6 7
paznena Henens 3 4 6 8 10 12 15
KM:
1 Tpuronomerpuueckas
UHTEPHOJISILIHUS.
11 Tpuronomerpuueckas + +
UHTEPHOJISIIIHUS.
2 WHTepnonsiuus KyCOUHbIMA
MHOTOYJIEHAMH.
21 WHTepnonsiuus KyCOUHbIMA + + +
MHOT'OWJIEHAMH.
3 KBaTepHUOHBI B BEIUMCIUTEIbHON
MEXaHHKE.
31 KBaTepHUOHBI B BEIUMCIUTEIBHON +
MEXaHHKE.
4 B-crutaitnbl B mpakTuke
npuOIKeHUs QYHKIUI.
B-crutaitnbl B mpakTuke
4.1 g +
npuOIKeHus QyHKIUI.
Bec KM, %: | 10 20 10 20 20 10 10
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