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AHHOTaNIMA

Hucuummuaa « HpOopMaMOHHBIE OCHOBBI OMOMEXaHUKHU» BXOJHUT B 00pa30BaTEIbHYIO
IporpaMMy BbICILIEr0 00pa3oBaHUs — NPOrpaMMy OakajiaBpHara 110 HaIPaBICHUIO MOJArOTOBKH/
cnenuanbHocT  12.03.04  «buoTeXxHHMYECKHE CUCTEMBI W TEXHOJIOTMM» HAlpaBICHHOCTU
«buoTexHnyeckre 1 MEAUIMHCKUE aNapaTsl U CUCTEMbI». JIMCHUIUIMHA pean3yeTcs Kadeapoi
«Ne24y.

JlucuuiuinHa HaueseHa Ha (GOpMHPOBAHKE Y BBIITYCKHHUKA CIEIYIOUIMX KOMIIETEHIIUH:

YK-1 «CriocobeH ocymiecTBIsATh MOUCK, KPUTHUECKUH aHAINU3 U CHHTE3 WH(pOpMAINY,
IPUMEHATh CUCTEMHBIN IOJXO0/ AJIS PELIEHNUs IOCTABICHHbIX 3a1au»

[1IK-2 «CrnocoOHOCTh K MOAETHPOBAHUIO HIIEMEHTOB M IPOIECCOB OMOJOTHYECKUX M
OMOTEXHUYECKUX CHCTE€M, HUX HCCIEAOBaHMI0 Ha 0a3e NpoPecCHOHATIbHBIX IAKETOB
ABTOMATU3UPOBAHHOIO IPOEKTUPOBAHUSA M CAMOCTOSITENIBHO pa3pabOTaHHBIX IPOrPaMMHBIX
IPOJYKTOB)»

[1K-4 «ITK-4 CriocoOeH mpOBOIUTH BEIYUCIUTEIBHBIE SKCIIEPUMEHTHI C HCIIOJIb30BAaHHEM
CTaHJApTHBIX IPOrPAaMMHBIX CpPEICTB C I€JbI0 IOJY4YEHUS MaTeMaTHYeCKUX Mojiesei
IIPOLIECCOB, ITPOTEKAIOIINX B ONOTEXHUUECKUX CUCTEMAX)»

ConepxaHue IUCLUIUIMHBI OXBaTbIBAET KpPYr BONPOCOB, CBA3AHHBIX C MEXaHMKOH
MSTKHX M TBEPAbIX OWOJNOTHYECKUX TKAHEW, MEXaHWKOH KpOBOOOpAIIEHUS W JIbIXaHWUS,
OMOMeXaHMUECKUE aCleKThl ONepaltii 10 BOCCTAHOBJIEHUIO HeCyIlell CTIOCOOHOCTH U IBU)KEHUS
OMOJIOTUYECKUX CHUCTEM, OMOMEXaHWYECKHE MpOOJIEMbl CO3/1aHUs 3aMEHHUTENEH pPa3IUYHBIX
OuoNornyeckux TKaHed M OHOcCHCTEM, CO3JaHHEeM OHMOMEXaHMYECKOro HH()OPMAIMOHHOTO
o0ecreyeHns XUupypruueckux onepanuil.

[IpenonaBanre IUCHMIUIMHBI IpelycMaTpUBaeT cleayromue (OopMbl OpraHU3aLuu
y4eOHOTO Mpolecca: JEKIHH, JJA00paTOpHbIE padOThI, CAMOCTOSITEIbHAS PaboTa 00yJaromerocs.

IIporpaMMoil IUCHUIUIMHBI NPEIYCMOTPEHBI CIEAYIOIIUE BHUABI KOHTPOJSA: TEKYILIHUH
KOHTPOJIb YCTIEBAEMOCTH, TPOMEKYTOUHAs aTTecTanus B hopme nudPpepeHInpoBaHHOTO 3a4eTa.

OOmiast TpyAOEMKOCTh OCBOCHHUS JAUCHUIUIMHBI COCTABISAET 7 3a4€THBIX €IUHHUL, 252
yaca.

SI3pIK 00yUEHUS 110 TUCIUIIIIMHE KPYCCKUI»



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUYEHUS MO AUCLUILTHHE

1.1. Tlenu npenogaBaHusi JUCIUTUTMHBI

W3ydyenne TOHATM W  METOAOB OMOMEXaHHKM  YEJIOBEYECKOTO  OpraHu3Ma,
(dopMHpOBaHHE HABBIKOB IOCTPOCHHUS CTATHUECKUX M JWHAMHYECKUX PACUETHBIX CXEM U
MaTeMaTUYeCKUX Mojeiae s OHOJOTMYECKHMX CTPYKTYp UYEJIOBEYEeCKOro OpraHu3Ma,
UCIIOJIb30BaHUE MTAKETOB TPEXMEPHOTO MOJCIMPOBAHMS [Tl OMOMEXaHHUECKOTO aHAIN3a.

1.2. JlucuumiamHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  y4yaCTHHUKaMHU
00pa30BaTeNbHbIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BBICIIETO0 00pa3oBaHus (nanee —
OIl BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJbTATOB O0yUEHHS 110 AUCIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI O0OYyYaIOUIMiCS AODKEH 00JaiaTh CIleTyIOIUMHU
KOMIETSHIMSIMH WM WX YacTaMu. KoMneTeHIMy U MHAUKATOPbl X JOCTH)KEHUS NPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeuens KOMIETEHIINN U UHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpynna) | Konx u HaumenoBanue | Koa m HauMeHOBaHME MHIUKATOPA JOCTUKCHHUS
KOMITCTCHITHH KOMTICTCHITNH KOMTICTCHITHH
YK-1 Cnocoben
OCYIIECTBIISATh TTOWCK,
KPUTHYECKHUM aHaIHN3
I/IpCI/IHTGS YK-1.3.1 3HaTh METOAMKH NIOUCKA, cOOpa U
YHuBepcanbHbIe iH(opMALIH 00paboTKu nHGOpMAIUH, B TOM YHUCIIE C
KOMIICTCHITHH p ’ UCIIOJIb30BaHNEM MH(POPMAITMOHHBIX
MPUMCHSITh .
. TEXHOJIOTH
CUCTEMHBIN TOIXO]]
JUTSL pEIIICHHUS
MOCTABIICHHBIX 3a71a4
[TK-2 CriocoOHOCTH K
MOJIETTUPOBAHUIO
DJIECMEHTOB H
POLIECCOB I1K-2.3.1 3HaTh NpUHIUIBI pa3paboOTKH
p QITOPUTMOB W PEATU3AIMI0 MATEMAaTHICCKUX U
OMOJIOTUYECKHX U N
KOMIBIOTEPHBIX MOJEINEH 2IEMEHTOB U
OMOTEXHUYECKUX
MPOIIECCOB OMOJIOTHYECKUX U OMOTEXHIUICCKHUX
CUCTEM, UX
HCCJICIOBAHUIO HA cneTem
[Tpodeccuonanbuble 6ase [IK-2.Y.1 ymets pa3pabaTbiBath,
KOMIIETEHITHH peann30BbIBaTh U IPUMEHSATH B
npodeccuoHaNbHBIX .
HAKETOR npodeccCHOHATEHOM JIEATSIIBHOCTH Pa3IUNIHbBIC
YHCIIEHHBIE METO/IbI, B TOM UHCIIE
ABTOMATHU3UPOBAHHOTO
pealn30BaHHbIE B TOTOBBIX OMOIMOTEKAaX MpU
MIPOSKTUPOBAHUS U
pEIICHUH 33]1a4 MPOCKTHPOBAHUS
CaMOCTOSITENTLHO
OMOTEXHUYECKUX CUCTEM
pa3pabOTaHHBIX
MIPOrPaMMHBIX
IPOJIYKTOB
[TIK-4 Cniocoben
OOBOLITE I1K-4.3.1 3HaTh MOAXO/IBI K MOCTPOECHHIO
pOBOZ MaTeMaTHYeCKUX MOJIele OMOTEeXHUYECKUX
BBIUHCIUTENbHBIC
OKCIIEPUMEHTHI C onerem
[TpodeccrnonanbHbie P [TIK-4.Y.1 ymeTh CTPOUTHh MaTeMaTHUECKHE
UCIIOJIb30BaHNEM
KOMTICTCHITHH MOJIeTT OMOTEXHUICCKUX CHCTEM
CTaHJapPTHBIX
[1K-4.B.1 Brnanets HaBbIKaMH OCTPOCHUS
MPOTPaMMHBIX .
MaTeMaTHYeCKUX MOJIele OMOTEXHUUECKUX
CPEJICTB C LIEIBIO
CUCTEM
MOJTy4eHUS




MaTEMAaTHYECKUX
MoOJIeJIel TTPOIIECCOB,
MIPOTEKAIOIIUX B
OMOTEXHHYECKUX
cHCTEeMax

2. Mecro nucuurmHbl B cTpykType OI1

JucuumnimHaa MoxeT 6a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00y4YaIOUUIMUCS
[IPY U3YYECHUH CIEAYIOIUX AUCUUIUINH:

— «IlpuknagHas MEXaHUKA.

3HaHUsA, MOJYYEHHbIE NPU HU3YyYEHUM Marepuana JaHHOM JMCHMIUIMHBIL, MUMEKT Kak
CaMOCTOATEJIbHOE 3HAYCHHUE, TAK U MOTYT UCIIOJIb30BaThCS MIPU U3YUYECHHUU JAPYTUX JUCUUILIH:

— « KommeloTepHoe MOIETHPOBAHUE OOBEKTOB MPOTE3UPOBAHMSIY,

— «BblintyckHas kBamuUKAIUOHHAS paboTay.

3. OO0BEM ¥ TPYTOEMKOCTh JTUCITUTUIAHBI
JlanHbie 00 00IIEeM O0BbeMe JUCIUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHUJOB Y4ECOHOMH
paboTHI 10 TUCIHUTUIHHE (M pacIpeesieHUe 3TOH TPYIOEMKOCTH [0 CEMECTpaM) MPEACTABICHBI B
Tadimue 2.

Tabmunua 2 — O0beM U TPYIOEMKOCTh TUCIUILITMHBI

. TpynoeMKocTh o cemecTpam
Bun yuebnoit paboTbl Bcero NoS NoG
1 2 3 4
Oowan mpyooemKocmp oucyunuHbl, 2/ 259 5/ 180 2/ 72
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 44 22 22
AyoumopHnuie 3anamus, BCETo 4ac. 119 68 51
B TOM YHCIIE:
nexiuu (JI), (dac) 51 34 17
npakTudeckue/ceMunapckue 3ansatus (113),
(gac)
naboparopasie padbotsl (JIP), (dac) 68 34 34
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 61 40 21
Buo npomesicymounon ammecmayuu: 3a4er, OK3., Hudd. 3au.
mudd. 3auer, sx3amen (3ader, Hudd. 3a4, | dudd. OK3.
DK3.*%*) 3au.

*k
IIpumedaHue: kaHAMAATCKHI 9K3aMeH

4. CoaeprxkaHue TUCHUTUTHHBI
4.1. Pacnpenenenne TpyI0€MKOCTH JTUCIUTUIMHEI IO pa3ieiaM | BUAAM 3aHATHH.
Pa3nensl, TeMBl AUCHUTIIMHBI U MX TPYAOEMKOCTh PUBEIEHBI B TaOIUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIAHBI, KX TPYJT0EMKOCTh

Pasgensl, TEMBI TUCIIUTLINHEI Hewrm | 113 (C3) JIP Kl CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 5
Tema 1. MexaHundeckue CBOMCTBA OMOJIOrHUECKUX 2 7
TKaHEH U KUIKOCTEN




Tema 2. MudopManroHHBIE OCHOBBI OMOMEXaHUKN 8 10 8
COCYJIMCTOM CHUCTEMBI
Tema 3. Ma(pOpMammoHHbIe OCHOBBI OMOMEXaHUKH 6 6 8
cepaua
Tewma 4. MudopmanmoHHbIC OCHOBBI OMOMEXaHUKHU 6 6 6
JIBIXaTEJIbHbIX yTEH
Tema 5. MH(pOpMaImoHHBIE OCHOBBI OMOMEXaHUKH 6 6 6
OINOPHO-ABUraTEJIbHOTO anmnapara
Tema 6. MudopmarimoHHbIE OCHOBBI GHOMEXAHUKH TJ1a3a 6 6 5
HUroro B cemectpe: 34 34 40
Cemectp 6

Tema 7. MadopMalinoHHbIE OCHOBBI OMOMEXaHUKH yXa 4 14 4
Tema 8. MHdopMaImoHHbIE OCHOBBI GHOMEXaHUKH 2 2 3
BeCTHOYJISIPHOTO anmapara
Tema 9. MHpOpManOHHBIE OCHOBBI OHOMEXaHUKH OPraHOB 2 2 2
peueoOpa3oBaHus
Tema 10. MubOpMaIIMOHHBIE OCHOBBI OMOMEXaHUKU 3 2 4
HHHIeBapHTeHLHOﬁ CHCTEMBI
Tema 11. MubopMaIIMOHHBIE OCHOBBI OMOMEXaHUKU 4 8 4
BBLACIUTEILHOH CHCTEMBI
Tema 12. MapOpMaImOHHBIE OCHOBBI ONOMEXaHUKHU B 2 6 4
TePHHUOJIOTUH

Hroro B cemectpe: 17 34 21

Uroro 51 0 68 0 61

IIpakTrueckass IOATOTOBKA 3aKIIOYAETCAd B  HEMOCPEICTBEHHOM  BBINIOJIHEHUU
OoOy4JallUMHUCS  OINpENeJIeHHbIX  TPYAOBBIX  (YHKIMH, CBSI3aHHBIX ¢  Oyayuleu
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B Ta0IuIE 4.

Ta6muma 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO UK

Howmep paznena HaszBanue u congepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

CTpyKTypbl OMONIOTrMYECKUX TKaHEH B HOPME U MATOJIOTUH.
N3ydyeHne MexaHMUeCKUX CBOMCTB OMOTKAaHEH.

Tema 1. MexaHHuIecKe ITbe3025IeKTpUYECKUE CBOWCTBA TKAHEH U JKUIKOCTEH.

CBOICTBa OMOJIOTUYECKUX Camoperynupyomuecs Ouonoruueckue cTpykTypsl. Kposs, kak

TKAHCH U JKUIKOCTeH TUKCOTPOITHASA CyCIIEH3Us. Peonornyeckue cBoMCTBa TKAaHEH.
MeTonbl MOZIEIMPOBaHHUS TIPU HCCIIEN0BAHUU OHMOIOIMYECKHX
TKaHen

Crtpoenue u GyHKIIMOHUPOBAHUE COCYUCTON CHUCTEMBI. TedeHne
U JaBieHHe KpoBU B aprepusix. OCOOEHHOCTH COCYAHUCTOM
CUCTEMBl B HOpPME€ U  TATOJOTUU. MUKpPOIUPKYISAIIHS.
Tema 2. UudopMaronspie | PHOMEXaHHKA SPUTPOLITOB.

OCHOBEI OMOMEXaHUKH MexaHnuyeckue CBOMCTBA M JKCIIEPUMEHTAIIBHBIE MCCIEA0BAHUS
COCY/IUCTOM CHCTEMBI COCY/IUCTOM CUCTEMBIL.

Bnusinue reomerpun cocynoB Ha notok. HIAC aprepuanbHOl u
BeHO3HOM cucreM. HJIC cocynoB B HOpMe M NaTOJOTHUH.

UccnenoBanue BEHEYHBIX apTEpHUil.




Mopnenu cocyauctoi cucteMbl. Mozienu oBeIeHUs COCYI0B IIpU
Pa3JIMYHBIX BUAAX HAI'PYKCHHA.

Tema 3. Madopmanmontsie
OCHOBBI OMOMEXaHUKH Cep/IIa

Crpoenne wu ¢yHKOHOHUpOBaHUE cepana. (OcoOEHHOCTH
cTpoeHUs U (YHKIMOHUPOBAHMSI MHOKapia, aopTajJbHOTO H
MUTPAJIBLHOTO KJIAlIaHOB B HOPME U MATOJIOTHH.

MexaHu4eckre CBOMCTBA cepilla U €ro CTPYKTyp. YIpyrue u
MPOYHOCTHBIE CBOWCTBA CEPACYHOW  MBINIIbBI, JIETIECTKOB
AOpTAJLHOTO M MUTPAJIBHOTO  KJIamaHOB.  3aBUCHUMOCTH
HanpspkeHue-aeopmanmst st cTpykryp cepamna. CTeHIOBBIC
UCIIBITaHUS KJIAMIAaHHBIX alapaToB Cep/lia.

CxeMbl U MOJIETIU CEPJILIA U €r0 CTPYKTYP.

Tewma 4. MudpopManmoHHbIe
OCHOBBI OMOMEXaHUKH
JbIXaTEJIbHBIX MTyTeHl

Crpoenue u GyHKLHOHUPOBAHUE CTPYKTYP U OPTaHOB
JpIXaTeNIbHbIX TyTel. OCOOEHHOCTH CTPOCHHUS U
(GYHKLMOHUPOBAHUS TOPTaHU, TPAXEU U JIETKUX B HOPME U
IIaTOJIOTMU. MeXaHn4YecKre CBOMCTBA CTPYKTYP M OPTaHOB
JBIXaTEJIbHBIX ITyTel DKCIEPUMEHTAIBHBIE METOABI U
pe3yIbTaThI UCCIIEAOBAHUS Ie(OPMALIMOHHBIX ¥ MPOYHOCTHBIX
CBOWCTB TpaxeOpOHXHUAILHOIO IepeBa B HOPME U MaTOJIOTHH.
Hccnenoanue HanpsbKeHUH, Aeopmanuii U mieBpanbHOro
JIaBJICHUs B JIeTKuX. McciieqoBanne MEXaHMUECKUX CBONCTB
JIETOYHOM MapeHXUMbl. PacueTHbie cXeMbl U MOJENIN CTPYKTYp U
OpPraHoOB JbIXaTEJIbHBIX IyTEH.

Tema 5. IndopmanrionHsie
OCHOBBI OMOMEXaHUKHU
OTIOPHO-ABUTATEIIHHOTO
amnmapara

Crtpoenre u GyHKIIMOHUPOBAHUE OIMIOPHO-ABUTATEIIBHOTO
anmnapata. CTpyKTypa OIOpHO-/IBUTaTEIbHOTO ammnapara: KOCTH
CKeleTa, COeTMHEHUS KOCTEH, MBITIIIEI. MeXaHndecKHe CBOMCTBA
ITO3BOHKOB, CBOMCTBA CHHOBHAJILHOM KUIKOCTH. AHAIIN3
KHHEMATUKH TeJla YeJIOBeKa. AHTPOTIOMETPUUECKHE MTapaMeTPhI
yacTeil Tena yenoBeka. OTpaHUYEHUs Ha JBUKEHUS B CyCTaBax.
3ajaun KHHEMATHYECKOTO pacuera. MaTeMaTuyecKue MOJIeIu
KMHEMATUYECKUX PACUETHBIX CXEM PYKH, MOXOJIKH YEJIOBEKA.

Tema 6. udopmarmonHsle
OCHOBbI OMOMEXaHUKH TJ1a3a

Crtpoenue rnasa u ero cTpyktyp. OcoOeHHOCTH CTPOCHHUS TJia3a,
bubpo3HOIL, COCYANCTOI, ceTyaToit 000I0UeK, POTOBHIIHI,
XpyCTajlivKa, HUJINapHOTo TCjia, HMaHOBBIX CBA30K U
CTEKJIOBHJIHOTO TeJla B HOPME U MATOJOTHU. MexaHn4ecKue
CBOIICTBA IJ1a3a U €ro CTPYKTyp. MccrnenoBanus pa3HOBUIHOCTEN
MUKPOJIBIKEHUH Ti1a3a: TpeMop, Apeiid, ckauku, CBeIeHUE U
pa3BelIEHHE 3PUTEIBbHBIX OCEH. AHU30TPONUS MEXaHUYEC " KUX
CBOICTB CKJIEPBI, POTOBHUIIBI M XpycTalnuka. Pacnipenenenue
MEXaHUYECKUX XapaKTepUCTUK MO 00JIaCTH CKJIEpPhl B HOpME, MpHU
OMU30PYKOCTH U JAIIBHO30PKOCTH. MOJIeNpoBaHue T1a3a U ero
CTPYKTYP B HOPME U MATOJIOTUU.

Tema 7. UndopmarimonHsle
OCHOBBI OMOMEXaHUKHU yXa

Ctpoenue yxa u ero cTpykTyp. OcoOeHHOCTH CTPOSHUS U
(GYHKIIMOHUPOBAHUSI CTPYKTYpP HApyKHOTO, CPETHETO U
BHYTPEHHETO yXa B HOPME U NaTOJOTUH.

MexaHndecKkre CBOMCTBA yXa U €r0 CTPYKTYP.
DKCTepUMEHTAIbHBIE HCCIeT0BAaHUS (YHKITMOHUPOBAHUS
CTPYKTYp yxa. MccnenoBanue ynpyrux U MpoYHOCTHBIX CBOMCTB
CTPYKTYp yxa. JleficTBue TpanchopMalnoHHOTO MEXaHU3Ma
CIIyXOBBIX KocTouek. MccnenoBanue kojaeOaHuil BO BHYTpEHHEM
yXe. DOKCIIEpUMEHTAJIbHBIE UCCIIEI0OBAaHUSI KOPTUEBA OPraHa IPH




¢denecrpanuu. McciegoBanue npocTpaHCTBEHHOTO
pacrnpeziesieHus TOHOB Ha OCHOBHOW MeMOpaHe.
MoienrpoBaHH€e yXa U €ro CTPYKTYP.

Tewma 8. MndpopmanmonHsie
OCHOBBI OMOMEXaHUKH
BECTHOYIISIPHOTO armapaTa

Crpoenue 1 GyHKIIMOHUPOBaHKE BECTHOYIISIPHOTO arnapara.
OcobeHHOCTH CTpOEHUS U (PYHKIIMOHUPOBAHUS CTPYKTYP
BECTUOYIISIPHOTO arnmapaTa: HOJTYKPYKHBIX KOJIEII, CAKKYIIIoca U
YTPHUKYJIIOCA, OTOJIMTOBOTO ariapara v Kymyjibl B HOpME
HaTOJIOTHH.

SKCHepI/IMCHTaﬂbHBIe HUCCIICAOBAaHUA MEXaHUYCCKHUX CBOMCTB
BECTUOYIISIPHOTO anmapaTa. DKCIIEPUMEHTAIbHBIC HCCIICTOBAHUS
(YHKIMOHUPOBAHUS CTPYKTYP BECTUOYIISIPHOTO amapara.
HccnenoBanus MEXaHUYECKUX CBOMCTB KYITYJIbI M 9HIOIUM()EI B
HOJYKPYXHBIX KaHanax. @U3n4ecKoe MOJICITUPOBAHUE CTPYKTYP
BecTUOY sipHOrO annapaTa. CTeH/10BbIE UCITIBITAHUS.
HccnenoBanusi MEXaHUYECKUX CBOMCTB OTOJUTOBOM MEMOpaHBbI.
MaremaTtiueckre MOICIH CTPYKTYP BECTHOYISIPHOTO ammapara

Tema 9. Madopmarnmonnsie
OCHOBBI OMOMEXaHHUKH
OpraHoB peueoOpa3oBaHUs

Crtpoenue u GyHKIIMOHUPOBAaHHUE OpraHoOB peur. CTpoeHUE u
(YHKIMOHUPOBAHUE APTUKYIITOPOB: TOJOCOBBIX CBA3OK,
TJIOTKH, MATKOTO He0a, Ty0, sS3bIKa U HIDKHEH uenmocTi. BiusHue
HECOBEPLICHCTB OPTaHOB PEUU HA apTUKYJIALUIO.
DKCIepUMEHTaIbHbIE UCCIIE0BAHUS IPOLIECCOB
peueoOpazoBaHMsl. DIEKTPOMEXaHUUYECKHE CUCTEMBI
UCCIICIOBAHMSI JBHMKEHHSI T'OJIOCOBBIX CBSI30K U I'Y0.
HccnenoBanue ABMKEHUS 00NacTel sA3bIKa marorpadamu.
UckyccTBenHOE HE0O. 3BYKOBas 3XOJIOKAITUS ISl U3MEPEHUS
¢dopMeI s13bIKa. PenTreHorpadus mosocTu pra Bo Bpemst
APTUKYISIUH. DJIEKTPOMArHUTHBIE CUCTEMBI H3MEPEHHS
JBYDKEHUS] OPTaHOB PEUH. YIIbTPa3BYKOBAs JIOKAIHS TOJIOCOBBIX
CBSI30K. DJIEKTPOrIOTTOrpadus.

MaremaTHueckue MoJIelI OpraHoOB peueoOpa3oBaHuUs

Tema 10. UnpopmanioHHbIe
OCHOBBI OMOMEXaHUKH
MUIIEBAPUTENBHON CUCTEMBI

Crtpoenue u GyHKIIMOHUPOBAHHUE OPTAHOB MUIIIEBAPEHUSI.
Crpoenue u QyHKIIMOHUPOBAHNE MUIIEBAPUTEIBHOTO TPAKTa U
JKeJe3: MUILEBO/IA, JKETyAKA, TOHKOW U TOJICTOM KUIIKH, [IEYCHH,
KCIIYHOTI' O Hy3I)Ip$I, HOI[)KGJ'[yI[O‘IHOfI JKCJIC3bI B HOpMe 158
IMaTOJIOTHH.

DKCIepUMEHTAIbHbIE UCCIEIOBAHUS MEXaHUYECKUX CBOMCTB
OpraHOB MUIIEBAPEHUs. DKCIIEPUMEHTATbHBIE HCCIEIOBAHUS
(GYHKIIMOHUPOBAHUS OPTAaHOB MUIIEBAPUTETHLHONU CUCTEMBI.
HccnenoBanne MEXaHMUYECKUX CBOMCTB MHUILEBOAA U JKEITY/IKA.
AHanmn3 OMoOMeXaHWYECKON HEOTHOPOTIHOCTH MHIIEBO/IA.
Mogenu opraHoB ¥ CTPYKTYp MHUIIEBAPUTEITBHOM CUCTEMBI

Tema 11. UnpopmaninonHsie
OCHOBBI OMOMEXAHUKHU
BBIIEIIUTEIbHON CUCTEMBI

Koxa. Ctpoenue u ¢pynkuonuponanue. Knerdaras ctpykrypa
koxH. CoeTMHUTENbHAS TKaHb. [IpuaaTku KOKHU-BOJIOCHI, HOT'TH,
MIOTOBBIE U CaJIbHBIE JKeJe3bl. KpoBEeHOCHAs cucTeEMa KOXKHU.
bapbepHo-3amuTHBIE QYHKIUU KOXKH. DU3HOIOTHS
KPOBEHOCHOM cucTeMbl. TepMoperynsiuoHHas (pyHKIHS KOXKH.
Penenrropsr koxu. Tenbua [launnu, okonuanue Py dunn,




tenbiia MeliccHepa. OmiyiieHre Teria u Xouoaa, 6ojaeBas
YYBCTBUTEIBHOCTD.

Crtpoenue u GyHKIIMOHUPOBAHNE MOUYEBBIX ITyTeld. MOYeBbIC
nyti. UHTpapeHanbHble MOYEBBIE TYyTH. DKCTpapeHAIbHbBIC
MoueBbie myTu. Hedpon. [Toueunsie yameuku. [loueunas
Karcysiaa. MOYeTOYHHK, CTpOeHUE U KpoBooOpamieHue. MoueBoit
y3bIpb, CTPOCHUE, GYHKIIMOHUPOBaHUE. MouencnyckaTeabHbIN
KaHaJ, cTpoeHue, yHKIuuoHupoBanue. ['uapocraruka u
TUAPOJUHAMUKA TPAHCIIOPTA MOYH.

Mogenu opraHoB BbIBEJICHUS

Tema 12. Uadopmanmonnsie | CTpoeHre OprOIIHON CTEHKH denoBeka. lIpeamoceuiku U
OCHOBBI OMOMEXaHHKH B MEXaHU3Mbl BO3HHKHOBEHHSI TPBDK OCIIOW JIMHUM KUBOTA W
repHIoOIOT I IaXOBBIX IPHUK. DKCIEPUMEHTAIBHBIE UCCIEN0BAHUS CTPYKTYP

OpIOIIHON CTEHKH.

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYAOEMKOCTh IPUBEECHBI B TAOIUIIE 5.

Tabmunua 5 — [IpakTudyeckue 3aHATHs U UX TPYJO0EMKOCTb

N3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel npakTU4ecKuX | TpyaoeMKOCTh, |IIPAKTHYECKOM |pasnuena
/11 3aHSTUN 3aHSITUN (gac) MMOATOTOBKH, | THUCITHIT

(dac) JIUHBI

VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U X TPYJOEMKOCTb IPUBE/ICHBI B TaOIUIIE 6.

Tabauna 6 — JlabopaTropHble 3aHSITHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne HaumenoBanue nabopaTtopHbIx padboT TPyZAOCMKOCT®, | NPAKTHHECKOH | pasieiia
/1 (gac) IMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 5
1 | MoaenupoBaHue COCYIUCTON CUCTEMBI IIPU 12 6 2
Pa3NUYHBIX MATOJIOTUAX
2 | MopenupoBaHue CTPYKTYp cepAala 10 4 3
3 | MogenupoBaHHe AbIXaTENbHBIX MTyTEH 2 1 4
4 | MoaenupoBaHH€e OTIOPHO-JBUTATEILHOTO 10 6 5
ammapara
Cemectp 6
1 | MonenupoBaHue CTPYKTYp IJ1asa 10 4 6
2 | MopenupoBaHue CTPYKTYp yxa 10 4 7
3 | MogenupoBaHue CTPYKTYP BBIICIUTEIbHOM 10 4 10
CHCTEMBI
4 | MoaenupoBaHHe CTPYKTYp OpIOLIHON CTEHKU 4 2 11
IIPU IpbDKax
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4.5. KypcoBoe mpoeKTHpOBaHKE/ BBHITIOIHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrodarenbHas paboTa 00yJaroUInxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYIAOSMKOCTh IIPUBEICHBI B TAOIHUIIE 7.

Tabnuua 7 — Bugsl caMoCTOSITENNbHON PadOTHI M €€ TPYIOEMKOCTb

Bun camocrositenbHo# paboThI BEZZO’ Cewmectp 5, uac Cemectp 6, yac

1 2 3 4

W3yueHne TeOpeTHIecKoro Marepuasia 29 15 2

nqucuuraHbl (TO)

KypcoBoe npoextupoanue (KII, KP)

PacuetHo-rpaduueckue 3ananus (PI'3)

Brmonaenue pedeparta (P)

[ToaroroBka Kk TEKymeMmy KOHTPOJIIO 14 10 4

ycneBaemoctu (TKVY)

Jomamnee 3amganue (/13)

KonTponbubie pabotel 3a04HIKOB (KP3)

IToaroToBKa K MpOMEKyTOYHOU

attecranuu (ITA) 25 15 10

Bcero: 61 40 21

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSITENTEHON PabOThl 00YUYAIOIIUXCS IO TUCITUTUTHHE (MOTYJTIO)
Y4eOHO-MeTOINYeCKHe MaTepualibl JUIsl CaMOCTOSITENIbHOW paboThl 00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YU€OHBIX U3TaHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuma 8— [lepedeHp MeYaTHBIX U MJIEKTPOHHBIX YUEOHBIX U3TaHUH

Kommaecto 9K3CMILUIEAIPOB B

Hlucp/ bubnuorpaduueckas ccpiika Oubmorexe

URL anpec (KpoMe 27IEKTPOHHBIX
IK3EMIUISIPOB)

61 Beryn, II. U. MogenupoBanue B 16

b 37 O6uomexanuke : yueOHoe nocodue / I1. U. beryn,

I1. H. Adonun. - M. : Beicm. mik., 2004. - 390 c.
: puc., Tabm. - bubnuorp. B KOHIIE IJ1aB. -
ISBN 5-06-004798-9 : 339.90 p.

7. TlepeueHb 3EKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn « IHTepHeT»




[Tepeuenn AIIEKTPOHHBIX o0pa3oBaTeIbHBIX pecypcoB UH(OPMAITMOHHO-
TEJICKOMMYHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOIUMBIX JJII OCBOCHHS JTUCIUILIAHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedyeHb DJIIGKTPOHHBIX O0pPa30BaTEIBHBIX PECYPCOB HH(POPMAIOHHO-
TEJICKOMMYHHUKAIIMOHHOMN ceTn «HTepHeT»
URL aapec HaumenoBanue

http://orthoload.com Basa quarHocTHYeCcKrUX UCCIENOBAHUN

8. Ilepeuenb HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa3oBaTENILHOTO MpOoIEcca [0 JUCLUILIHHE.
[Tepeuens nCmosIb3yeMoro NporpaMMHOTO oOectieueHus npeacTasieH B Taduuie 10.

Tabmuna 10— [lepeueHsr nporpaMMHOT0 00€CIICUCHIS

Ne i/ HanmeHnoBaHue

He npenycmotpeno

8.2. Ilepeuenp MH(POPMALOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX pu
OCYIIECTBJICHHH 00pa30BaTEILHOTO MpoIecca Mo AUCIUIITHHE

[lepeyeHp WCMONB3yeMBbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabymue 11.

Tabmuna 11— Ilepedyenr HHPOPMAIMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HanmeHnoBaHue

He npenycmorpeno

9. MarepuanbHO-TeXHUYeCKas 6a3a
CoctaB  MaTepUMaIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IPpecTaBieH B Tabauuel 2.

Tabmuna 12 — CoctaB MaTepralbHO-TEXHIUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (Tipu HEOOXOMMOCTH)

1 | MynpTuUMenuiiHas JeKIUOHHAS Ay TUTOPUS

KommnbroTepHslit Kitacc 1433

10. OueHouHbIE cpeACTBA ISl MPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IPOMEKYTOYHOW aTTEeCTaIlluu
oOyJaronuxcs Mo AUCUUIUINHE MPUBEACH B Tadnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHS POMEKYTOYHOH aTTeCTaAIIuN

By npomexyTo4HOM aTTecTalluu IIepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH CnucoK BONPOCOB K IK3aMEHY;
JuddepeHpoBaHHbIi 3a4ET Crncok BOpoCOB.

10.2. B xayecTBe KpUTEPHEB OIICHKH YPOBHA CGHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMI OOYyJaloUIMMHCS TPUMEHSETCS S5-0ayuibHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI, KOTopas nmpuBeaeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCs
100-6ammpHas  mIKama ~ MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IpaBuja




HCITIOJIB30BaHUA KOTOpOﬁ, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM

I'VAIL

Ta6mmma 14 —Kpurepuu orieHKH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

OI11eHKa KOMITETEHIUN

5-0ayuipHad IIKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTUYHO, [10CJIEI0BATEILHO U TPAMOTHO €T0 U3JIaracr;

— ONMHUpPAsCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIBHOU IJUTEPATYypHI,

«OTIIMYHO) J
GATTCHO TECHO IMPHUBA3BIBAET YCBOCHHBIEC HAYYHbIC TTOJIOKEHUS C MPAKTUUYECKOU
JIeATEeTbHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;
— JIeJIaeT BBIBOALI M 000OIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMON CIICIIMAIM3UPOBAHHBIX MIOHITHA.
— o0yyJaroluiicss TBEPI0 YCBOMIJI MPOTPaMMHBINA MaTepuai, rpaMOTHO U
[0 CYUIECTBY H3JaraeT €ro, ONHPAsICh HAa 3HAHUS OCHOBHOWU
JTUTEpaTypHI,
«ODOLLIOY — HE JIOIYCKAET CYIIECTBEHHbBIX HETOUHOCTEN;
P — YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JI€ATEIbHOCTHIO
«3aYTEHO)
HaIlpaBJICHUS,
— apryMEHTUPYET Hay4YHbI€ [TOJ0KEHNUS;
— JIeJIaeT BBIBOALI H 000OIIECHHS;
— BIIAJICET CHCTEMOM CIICIIMAIM3UPOBAHHBIX TOHITHH.
— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepua,
M0 CYILIECTBY H3JaraeT €ro, ONMpasCh Ha 3HAHHUS TOJbKO OCHOBHOMU
JUTEpaTyphl;
— JIOIYyCKaeT HeCYIIECTBEHHbIC OIIMOKN 1 HETOYHOCTH;
«yJIOBJIETBOPUTEIHHOY o
GATTCHOY — UCTIBITBIBACT 3aTPYAHEHUS B TMPAKTUUYECKOM MPUMEHEHHHM 3HaHUI
HaIlpaBJICHUS;
— c1abo apryMeHTHPYeT HayuHbIE MTOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUHU BBIBOJIOB M 0000IIIEHUI;
— YAaCTUYHO BJIAJIEET CUCTEMOM CHEIMATN3UPOBAHHBIX MOHSITUH.
— oOyyJaronuiicss HE YCBOWJ 3HAYUTEIBHOM 4YacTH MPOrpaMMHOTO
MaTrepuana;
— IOMyCKaeT  CYIIECTBEHHbIE  OMIMOKM W  HETOYHOCTH  TIpH
«HEYIOBIIETBOPUTEIILHOY
PacCMOTpPEHHH MPOOJIEM B KOHKPETHOM HAINpPaBIICHUH;
«HE 3a4TEHO»

— UCTIBITBIBACT TPYAHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIE MOJTOKECHHUS;
— He QOpMYIHUPYET BHIBOAOB U 0000IIEHUI.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTEPHAIIBI.
Bomnpocsr (3agaun) ass 9K3aMeHa mpeICTaBIeHb! B Tabuie 15.

Tabmuia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ko
Neo /it [Tepedyens BompocoB (3a1av) 1S IK3aMeHa A
UHJIMKaTopa
1 MonennpoBanue 1uiaaTauuyd THOKUM OalsIOHOM YK-1.3.1

KPOBEHOCHOTO cOCy/ia ¢ OJSIIKOIM paHHE! CTauu pa3BUTHUS U
nccnenposanue HJIC B ero cTpykTypax B 3aBUCUMOCTH OT UX
TE€OMETPUUYECKUX MAPAMETPOB U MEXAHUYECKUX CBOMCTB.

2 MonenupoBanue 1uiaaTauuyd THOKUM OalsIOHOM
KPOBEHOCHOTO COCY/1a C OJSIIKOM MO3HEH CTa U pa3BUTHS
u uccienoanue HJ/IC B ero cTpykTypax B 3aBUCUMOCTH OT UX
Ire€OMETPUUYECKUX MAPAMETPOB M MEXAHUYECKUX CBOMCTB

3 MopenupoBaHre KpOBEHOCHOTO cocyza co chepuuecKkoin I1K-2.3.1




aneBpusmoii u uccienosanue HJIC B ero crpykrypax B
3aBUCHUMOCTH OT T€OMETPUYECKUX [1apaMETPOB U
MEXaHUYECKHUX CBOMCTB COCY/1a U aHEBPU3MBI

MopenupoBaHue KpOBEHOCHOT'O COCyAa C
HEOCEeCUMMETPUYHOM aneBpu3Moil u uccienosanue HJC B
€ro CTPYKTYpax B 3aBUCUMOCTH OT T€OMETPUUYECKUX
[apaMeTPOB U MEXAHUYECKUX CBOMCTB COCYJIa U AHEBPU3MBI

MogenupoBaHHe JEBOI0 JKeIyA04Ka cep/ia ¢ aHeBpU3MOM u
uccnenoanue H/IC B ero cTpykTypax B 3aBUCUMOCTHU OT
reOMETPHUECKUX [TapaMeTPOB U MEXaHUYECKUX CBOMCTB
JIEBOT'O JKEIYJJOUKA U aHEBPU3MBI

[TIK-2.V.1

MogenupoBaHue JIEBOT0 JKEeJIy10UKa CepALa ¢
HEKpPOTU3UPOBAaHHBIM yuacTKoM U uccaenoBanue HJIC B ero
CTPYKTYpax B 3aBUCUMOCTH OT '€OMETPUYECKHX ITapaMeTpOB
1 MEXaHUYECKUX CBOMCTB JIEBOTO JKEIyI0UKa U
HEKPOTHU3UPOBAHHOT'O Y4acTKa

MonennpoBaHue JIEBOTO JKEIyJ0YKA CEPALA ¢ y4ACTKOM
pa3pbiBa CTEHKH Xkenynouka u uccnenosanue H/IC B ero
CTPYKTYpax B 3aBUCUMOCTH OT T€OMETPUYECKUX NIapaAMETPOB
Y MEXaHUYECKUX CBOMCTB JIEBOTO JKEIyI0UKa U
r€OMETPUYECKHX ITapaMeTPOB Y4acTKa pa3pbiBa CTCHKH
KEIIyI04Ka

[IK-4.B.1

MOI{GHHPOB&HH@ JICBOI'O KCIIyJ04YKa cepaua ¢ UMIIAHTATOM U
HCCICIOBAHUC HI[C B €TI0 CTPYKTYpax B 3aBUCUMOCTH OT
rCOMCTPHUYCCKUX MApaMCTPOB U MEXAHNUICCKUX CBOICTB
JICBOI'O KCIIYJOYKA U UMILIJIAHTATA

MopenupoBaHue nepesoMa 0oJbIIe0epIoBOi KOCTH U
uccnenoanre H/IC B ee cTpykTypax mpH pa3IuvHbIX
Harpy3kax

10

MopennpoBaHue nepesoMa JJy4eBOi KOCTH U UCCIIEI0BAHNE
HJC B ee cTpyKTypax IpH pa3ivyYHbIX Harpy3Kax

Bomnpocs! g qudd. 3auera npezacrasieHsl B Tadauie 16.
Tabmuna 16 — Borpocs! aiist iudd. 3auera

Ne /1t

[Tepeuens BonpocoB i qudd. 3aueta

Kon
WHAUKATOPA

MonenupoBaHue T1a3HOro S0J10Ka MTPH KOMIIPECCUU U
nccnenosanue HJIC B ero cTpykTypax B 3aBUCUMOCTH OT
reOMETPUUYECKUX MTAPAMETPOB U MEXAHUYECKUX CBOMCTB
POroBUIIbI U CKJIICPHBI

VK-1.3.1

MOI[CJ'II/IpOBaHI/IC IJIa3HOTO SI0JI0Ka Ipru U3SMCPCHUN
BHYTPUIJTIA3HOT'O AABJICHUA 110 METOAY MaknakoBa u
HUCCICIOBAHUC HI[C B CTO CTPYKTYpax B 3aBUCUMOCTH OT
rCOMCTPHYICCKUX MApaMETPOB U MEXaHUICCKUX CBOICTB
POroBUIIBI U CKJIICPBI

MonenupoBaHue riazHoro s010Ka Mpu U3MEPEHNUN
BHYTPUIJIA3HOTO AABJIEHUA 10 MeToAy ['onbamaHa u
nccneposanue HJIC B ero cTpykTypax B 3aBUCUMOCTH OT
rCOMCTPHUYCCKUX MAPaMCTPOB U MCXAHUYCCKUX CBOMCTB
POTOBHIIBI U CKJIEP

MopenupoBaHue JUCKA 3pUTEILHOIO HEPBA U UCCIIEIOBAHNE
HJIC B ero cTpykTypax B 3aBUCHMOCTH OT T€OMETPUYECKUX




[1apaMeTpPOB, MEXaHUUECKUX CBOMCTB CTPYKTYp U I'paJleHTa
BHYTPUTJIA3HOTO U BHYTPUYEPEITHOTO TABJICHUN

MonenupoBanue 6apabaHHOW NEPENOHKH C TepPOopaLrsiMu 1
omnpeeNeHue Hanboiee OJIaronpPHUATHOTO, C TOUYKHU 3PCHUS
HJIC, mecta nepdoparm

[IK-2.3.1

MonenupoBanue 0apabaHHOM ePENOHKH KOPPETUPOBAHHOM
nocine nepdopammu u uccneaosanue HIAC B e€ cTpykTypax B
3aBUCUMOCTH OT F€OMETPUUYECKHUX [TapaMETPOB, MEXaHUUECKHUX
CBOMCTB CTPYKTYp

MogenupoBaHie MOUYEBOTO Iy3bIPs BO BPEMsI OTKPBITHS
BHyTpeHHero cunkrepa u uccinenoBanue HJC B ero
CTPYKTYpax B 3aBUCHUMOCTH OT F'€OMETPUYECKHX 1apaMeTpOB,
MEXaHUYECKHUX CBOMCTB.

MopenupoBaHie MOYEBOTO Iy3bIPs BO BPEMs OTKPBITUS
BHyTpeHHero cunkrepa u uccnenoBanune HJC B ero
CTPYKTYpax B 3aBUCHMOCTH OT '€OMETPUYECKHX TapaMeTpoB,
MEXAHUYECKHX CBOMCTB.

[IK-2.V.1

MonenrpoBaHue MOYEBOTO ITy3bIps ¢ IATOJIOTMYECKUM
00pa3oBaHNEM — TUBEPTUKYIOM BO BPEMSI OTKPBITHS
BHyTpeHHero cuukrepa u uccinenoBanue HIC B ero
CTPYKTYpax B 3aBUCUMOCTH OT T€OMETPUYECKUX apaMETPOB,
MEXaHUYECKHUX CBOWCTB MOUYEBOI'0O Iy3bIPsl U JUBEPTHUKYJIA

I1K-4.3.1

10

MonenrpoBaHue MOYEBOTO ITy3bIps C pyOLIOM BO BpeMsi
OTKpBITUS BHYTpeHHero chpuHkTepa 1 uccienosanue HJAC B
€ro CTPYKTypax B 3aBUCUMOCTH OT T€OMETPUUYECKUX
I1apaMeTPOB, MEXaHUUECKHUX CBOWCTB MOYEBOTO ITY3bIPS U
py6ra

[IK-4.Y.1

11

MopenupoBanue 00N TMHUU )KUBOTA C MATOJIOTHYECKUM
obpaszoBanueMm u uccienoanre H/IC B cTpykTypax >KuUBOTa C
MaTOJIOTHYECKUM 00pa30BaHUEM B 3aBUCUMOCTH OT UX
T€OMETPUYECKHUX MMapaMETPOB U MEXAHMUECKUX CBOWCTB

[IK-4.B.1

[lepeuenr TeM [N KypCOBOTO MPOEKTHPOBAHUS/BBHIIIONHEHUS KYpCOBOW pabOTHI
MIpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyers TeM JUIst KypCOBOTO IPOEKTUPOBAHMSI/BBITIOHEHUSI KYPCOBOM pabOTHI

[TpuMepHBIii TepeueHb TeM JUIsl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

Ne n/mt .
KypCOBOH paboThI
Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO
Bompockl s mpoBeneHHS TMPOMEXKYTOYHOW AaTTECTAllMd B BHIE TECTHPOBAHUS

npeJIcTaBIeHbI B Ta0nuie 18.

Tabnuua 18 — IIpumepHbIii iepeueHb BOIIPOCOB JJIsi TECTOB

No /1t

[IpuMmepHBIii epedeHs BOIIPOCOB ISl TECTOB

Kon
WHJUKAaTOpa

He npenycmorpeno

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCS 3a09HON (hOPMBI
00yd4eHus1, IpeacTaBIeHbl B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

No i/ |

[lepeueHb KOHTPOJIBHBIX PadOT




\ He nmpeagycmorpeno

10.4. MeTtoauveckre  MaTepUaNbl,  ONPEACISIONIME  TPOUEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLUMX dTanbl (OPMUPOBAHUS KOMIETCHLUH, COJAEPKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYypY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaronuxcs
I'VAIL

11. Meroauyeckue yKa3aHus i1 00y4JarOMUXCs 0 OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauyeckue yKazaHus HJs OOyYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuana (eciu npedycMompeHo yY4eOHbiM NIAHOM N0 OAHHOU OUCYUNTIUHE).

OcHOBHOE Ha3HAUYEHHE JIEKIIMOHHOTO MaTepuajga — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
riyOOKOe W SICHOE HW3JIOKEHHE ydeOHOro marepuaia. HasHadeHune COBpEMEHHOH JIeKIMU B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTH BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
dyHIaMEeHTANBHBIX TPOOJIEeM JUCHMIUIMHBI, METOJOB HAyYyHOTO IIO3HAHMS, HOBEWUIINX
JOCTHIKEHUI HaydyHOUM MBICTU. B yueOHOM mpoliecce JIEKIHs BBIIOIHSET METOI0JIOTMYECKYIO,
OpraHU3aIMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN armapar
KOHKpPETHON oO0jacTu 3HaHUA, €€ MpoOJeMBbl, JAaeT LENbHOE MPEJCTaBICHHE O AUCLUIUIMHE,
MOKa3bIBAET B3aMMOCBS3b C IPYTUMHU JIUCIUTLTHHAMU.

[InaHupyeMble pe3yibTaThl MPU OCBOSHUHU 00YYAIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIONy4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEEIISIETCS LEJIEBOW YCTAHOBKOM K Ka)KJ10M KOHKPETHOM TEME;

— TIOJIy4EHHE OTIBITa TBOPUYECKOH pabOThI COBMECTHO C TPENOIaBaTEICM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETYy U
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIIUIECHUS.

— TOosiBJIeHUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJlyueHHe 3HAaHWKW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKH U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS HA ONMKaMIINe TOIbL;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACHATH TJIaBHBIE MBICTU U
MOJIOKEHUS, TPHUXOJUTh K KOHKPETHBIM BBIBOJIAM, TIOBTOPSATH WX B Pa3IHYHBIX
bopmynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.
JIexuMOHHBIN MaTepHail CONMPOBOXKIAETCA AEMOHCTPAMEH CIAI0B M MPOBEACHUEM KOPOTKHUX
JMCKYCCHI 00 0COOEHHOCTSAX MPUMEHEHHSI OTJENIbHBIX TEMATHK 110 TUCIMILIINHE

11.2. Meroauueckue yKazaHUsl Il OOYYarOIIUXCS MO BBITIOJHEHUIO JT1a00PaTOPHBIX
paboT (eciu npedycmompeHo yueOHbiM NIAHOM NO OAHHOU OUCYUNTUHE)

B xone BeimonHeHus 1a0OpaTOpHBIX pPadOT oOydaromUiCs MAOKEH YIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PHUKAIMOHHON XapaKTepUCTHKOW 00ydaromerocs.
BrimonHenue mabopaTOpHBIX pabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

Brinmonnenue 51abopaTopHBIX pabOT 0Oy4aromMMCS SIBISIETCS HEOTHEMIIEMON YaCThIO
W3YYEHUS JUCLUIUIMHBI, ONIpeNesiseMol y4eOHBbIM IUIAaHOM, M OTHOCHUTCA K CPEICTBaM,
00eCTeynBaroIUM pelIeHUEe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKAX JaHHOW JUCLUILINHBI;

— 3aKpeIUIeHHe, pa3BUTHE U JeTaln3alus TEOPEeTHMYECKUX 3HAHHWM, MOJIY4YEHHBIX Ha
JCKITHSIX;



— TOJIyueHHe HOBOM MH(OpMAINH [0 N3Y4aeMOH TUCIUIINHE;
— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTEIbHOM  paboThl ¢ J1abOpaTOpHBIM
o0opyoBaHrEeM U pudopamu.

3amanue U TpeOOBaHUA K IPOBEACHMIO 1A00OPATOPHBIX padboT

Komrmieke perraeMbIX 3aau OXBaThIBaeT BCE MpoiaeHHbIe pa3aeibl. CTyaeHT Moaydyaer
3aJaHHUuC C I/IHIII/IBI/II[yaJ'IBHBIMI/I HapaMeTpaMI/I B COOTBCTCTBHUU C HOMepOM BapI/IaHTa.
JlabopatopHass paboTa NIPOBOAUTCS B COOTBETCTBHHM C HWHCTPYKIMSIMH IPEIOAaBaTEs,
O3By‘-IeHHBIMI/I Hepe,u HadaJIOM BBIIIOJIHCHUS pa6OTBI.

Crpykrypa u hopma oTueTa 0 1adopaTopHOM padboTe

OTueT coCcTaBIsIeTCs KaX/IbIM CTYJICHTOM WHIMBHIYaTbHO.

[Tpu odopmieHNN OTYETa MPH BBHITOJHEHUU MPAKTUYECKON pabdOThI B KOMITBIOTEPHOM
KJIacce B HEM JIOJDKHBI OBITh MPECTABICHBI CICAYIOIINE Pa3/ICIIb:

1 Llens paboThl

2 [opsAa0K U METOJIMKA BBITTOJIHEHHSI pabOThI

3 OOpaboTka pe3yabTaTOB COCTABICHHBIX CTY/IEHTOM UCCIICI0BAHUIMA

4 CxeMbl MOJIENIEH HITH TaOJUIIbI, HIUTFOCTPUPYIOIIHE UCCIIETOBAHMS

5 AHanu3 pe3ysabTaToB U BBIBOJBI 1O padoTe.

TpeboBanus k 0hOpMIICHUIO OTYETA O JIAOOPATOPHOU paboTe

[Ipu odopmieHun oT4yeTa MPHU BBHINOJIHEHUU MPAKTHYECKOH pabOTHI Ha JabopaTOpHOU
YCTAHOBKE B OTYETE JOJDKEH OBITh OPOPMIICH TUTYJIBHBIN TUCT, puHsitoro B ['YAII o6pasma,
JOJIKHBI OBITH TPEJICTABIICHBI B YKa3aHHOM MOCIEI0BATEIIbHOCTH CIEAYIOLIUE pa3Iebl:

1 Lens paGoThI;

2 CxeMBI MOJIeneH,

3 TlopsiIoK MM METOIMKA BBITTOTHEHUST PaOOTHI;

4 Pe3ynbTaThl BHIIIOJIHEHHBIX U3MEPEHU;

5 O6paboTka pe3yabTaTOB HKCIIEPUMEHTA;

6 AHanu3 pe3yiabTaToOB U BBIBOJIBI IO paboTe.

11.3. Metoauueckue ykazaHus JUIsl OOYYaAIOIIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHHOMN
paboTsl

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, OOYJAIONIUIICS BBIMOJIHAET PadOTy O
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IMPEINoaaBaTelis, HO 0e3 ero HermocpeJICTBEHHOIO
YUYaCTHSI.

Jlns oOyyaromuxcsi mo 3aoyHod (opme OOYYCHHs, CaMOCTOSITeNIbHAs paboTa MOXKET
BKJTFOYATh B CEOSI KOHTPOIBHYIO paldoTYy.

B mpoiiecce BBIMOIHEHHSI CAMOCTOSTEIBLHONW pabOThI, y 0Oydaromerocss GopMHUpyeTcs
1esrecoo0pa3Hoe MIaHUPOBaHHE PaboUuero BpeMEHH, KOTOPOE MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHHMU M CHUCTEMATHU3aIl[MM MPUOOPETACMbIX 3HAHUN, OOECIICYMBACT BBICOKHIA
YPOBEHb YCIEBAEMOCTH B TIEPUOJ OOYUYEHHS, IOMOTaeT TIOJYYUTh HABBIKK TOBBINICHHS
npo(hecCHOHALHOTO YPOBHSL.

MeToauyeckuMH ~ MaTepHallaMH,  HANpaBJSIOIMIMMH  CAMOCTOSTENIBHYIO  paboTy
00y4arOIUX CSSIBIISIOTCS:

—  y4eOHO-METOINYECKHUI MaTepHall 0 JUCIUILIHHE.

11.4. Metoau4eckue yka3zaHUs JJisi O0Oy4aroUIMXcs MO MPOXOXKICHHIO MPOMEKYTOTHOMN
aTTeCTallUU.



[IpomexxyrouHass  arTectamus  OOYYAIOIIUXCS — MPEAyCMaTpHBAEeT  OICHHBAHHE
IIPOMEXYTOUHBIX U OKOHYATENIbHBIX PE3Yy/IbTaTOB 00y4deHMs MO aucuuiuinHe. OHa BKIIIOYAET B
ce0s.

— 9K3aMeH — (opma OILEHKH 3HAaHUH, IOJYYCHHBIX OOYYAIOIIUMCS B IIpoLecce
W3YYCHHUS BCEH TUCIUILUIMHBI MJIM €€ YaCTH, HABBIKOB CAMOCTOSATEIBHOU PabOThI, CIIOCOOHOCTH
HpI/IMeHSITb nux ajs peLHeHI/ISI HpaKTI/I‘-IeCKI/IX 3a1a4. 3K3aMeH, KakK HpaBI/IJIO, HpOBOI[I/ITCSI B
MEPHOJ] SK3aMCHAIIMOHHOW CECCHMM W 3aBEPIIACTCS AaTTECTALMOHHON OICHKOW «OTIIHYHOY,
«XOPOIIIOY», «YAOBIECTBOPUTEIHHOY», KHEYIAOBIECTBOPUTEITHHOY.

DK3aMeH NPOBOJMUTCSA B YCTHOW (hOpMe IO BOMpPOCAM M3 CIUCKA BOIPOCOB K IK3aMEHY.
ATTecTaliMOHHAsT  OLIEHKA «OTJIMYHO» BBICTABISICTCS €CJIM BOIPOC PACKPHBIT TOJTHOCTHIO,
NPHUBEACHBI  MPUMEPBI, «XOPOIIO» - BONPOC PACKPBIT HE JIOCTATOYHO  IIIMPOKO,
«YIOBIIETBOPUTEIBHO» - BONPOC PACKPHIT HE IOJHOCTHIO, HO YKa3aHbl OCHOBHBIC JTaIlbl
MOJICJTUPOBAHUS, «HEYIOBICTBOPUTEIBLHOY - BOIIPOC HE PACKPBIT.

— nmuddepeHIMpPOBaHHbI 3a4eT — 23T0 (opMa OLCHKUM 3HAHUH, IOJIyYCHHBIX
06y‘~IaIOHH/IMC$I HpI/I I/I3y‘-I€HI/II/I JUCHUITIINHBI, HpI/I BBITIOJIHCHUU KprOBI)IX HpOCKTOB, KprOBBIX
paboT, HAYYHO-UCCIICAOBATEIILCKUX PA0OT U MPOXOXKIACHUU MPAKTHK C aTTECTAIIHOHHON OIEHKOM
COTJIMYHOY, «XOPOIIOY, KyIOBICTBOPUTEIHLHOY, KHEYIOBICTBOPUTEILHO.

JuddepeHIMpOBaHHBIN 3a4€T BHICTABJISCTCS 10 UTOraM 3aIMThl OTYETOB Ja0OPATOPHBIX
pabor. OIeHKa «OTIMYHO» - HCCIEAOBAaHUE BBIMOJIHCHO, CTYACHT II0Ka3bIBaCT IIOJHOE
MIOHUMaHHE Pa0OTHI, «XOPOIIO» - HUCCICIOBAHUE BBIMIOJIHEHO, 0OOCHOBAHUS PE3YJIbTATOB HET,
((YIIOBJIGTBOPI/ITGJIBHO)) - UCCJICAOBAHUEC BBLIITOJIHEHO HE ITIOJIHOCTBIO, ((HGYIIOBJICTBOPI/ITGHI)HO)) -
HCCIIEIOBAHKUE HE BBIITOJIHEHO.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




