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AHHOTaNIMA

Hucuummuaa « HpOopMaMOHHBIE OCHOBBI OMOMEXaHUKHU» BXOJHUT B 00pa30BaTEIbHYIO
IporpaMMy BbICIIET0 00pa3oBaHUsl — MporpaMMy OakajaBpHara MO HAIpPaBIECHUIO MOJITOTOBKHU/
cnenuanbHocT  12.03.04  «buoTeXxHHMYECKHE CUCTEMBI W TEXHOJIOTMM» HAlpaBICHHOCTU
«buorexHnueckue U MEAUIIMHCKHE alllaparbl U cucTeMbl». JlucuurinHa peanusyercs kadeapoi
«No24y,

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

YK-1 «CriocobeH ocymiecTBIsATh MOUCK, KPUTHUECKUH aHAINU3 U CHHTE3 WH(pOpMAINY,
MPUMEHSTh CUCTEMHBIN TOJXOJ JIJIsl pELISHUsI TIOCTABICHHBIX 3321

[1IK-2 «CrnocoGHOCTh K MOAETHPOBAHUIO BIIEMEHTOB M IPOLECCOB OMOJIOTUYECKUX U
OMOTEXHUYECKUX CHCTEM, HX HCCIeNOoBaHHI0 Ha 0a3e mpodeccHOHANbHBIX MAKEeTOB
ABTOMATH3UPOBAHHOTO MPOCKTHPOBAHUS W CAMOCTOATENBHO pPa3pabOTaHHBIX MPOTPAMMHBIX
MPOIYKTOB»

[TK-4 «CriocobeH ocymiecTBIsATh KOHTPOJIb COOTBETCTBUSI pa3pabaThIBAEMbIX TPOCKTOB U
TEXHUYECKON JOKYMEHTAIlMM Ha JETaad U Y3Jbl OMOTEXHHMUYECKUX CUCTEM M MEAMIIMHCKHX
15631 (01171703

CopepxaHue IUCHUIUIMHBI OXBaTbhIBA€T KPYr BOIPOCOB, CBSI3aHHBIX C MEXAHHUKOU
MSTKMX M TBEPAbIX OHOJOTHMYECKMX TKAHEW, MEXaHWKOW KpPOBOOOpAIICHUS W JIbIXaHHS,
OMOMEeXaHHYeCKHE aCIeKThI ONepallyii 0 BOCCTAHOBICHHUIO HECYIIIEH CIIOCOOHOCTH U JIBUXKEHUS
OMOJIOTHYECKUX CHCTEM, OMOMEXaHWYECKHE MPOOJIeMBbl CO3JaHMs 3aMEHUTENCH pPa3ITUYHBIX
OMOJOTMYEeCKNX TKaHed M OuOocHCTEeM, CO3JaHHEeM OMOMEXaHMYeCKOro HWH(GOPMAalMOHHOTO
o0ecTieyeHnst XUPYyPrUIECKUX OTEPaIUii.

[IpenogaBanne AMCHUIUIMHBI MpEeAyCMAaTpUBaeT cCieayromue (QopMbl OpraHu3aluu
y4eOHOTO Mpolecca: JEKIHH, JJA00paTOpHbIE padOThI, CAMOCTOSITEIbHAS PaboTa 00yJaromerocs.

[TporpaMMoil TUCHMITIMHBI MPETyCMOTPEHBI CIENYIOIME BHUIbl KOHTPOJS: TEKYIUH
KOHTPOJIb YCTIEBAEMOCTH, TPOMEKYTOUHas artectanus B hopme nudPpepeHInpoBaHHOTO 3a4eTa.

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

SI3pIK 00yUEHUS 110 TUCIUIIIIMHE KPYCCKUI»



1. IlepeudeHb MIaHUPYEMBIX PE3YIHTATOB OOYUYEHHUS 11O AUCLIUIIIIMHE

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 UEJIOBEUECKOro OpraHu3Ma,
MCII0JIb30BaHUE IIAKETOB TPEXMEPHOI'O MOJIEIMPOBAHUS )11 OMOMEXaHUUECKOIO aHaJIN3a.

1.2. JlucuumiamHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  y4yaCTHHUKaMHU
00pa30BaTeNbHbIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BBICIIETO0 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3yJIbTATOB O0YUEHHS 110 AUCIUILIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI O0OYyYaIOUIMiCS AODKEH 00JaiaTh CIleTyIOIUMHU
KOMIETSHIMSIMU WM WX YacTaMu. KoMneTeHIMy U MHAMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B

Tabymune 1.

Ta6ymmma 1 — [lepeyeHb KOMITETCHIIMA ¥ MHIUKATOPOB UX JIOCTHIKCHUS

Kareropus (rpynna) | Kon u HaumenoBanue | Koj u HauMeHOBaHME MHIIMKATOpa JOCTHXKEHUS
KOMIIETEHIIUH KOMIETEHIIUH KOMITETEHIINH
VK-1 Cnocoben
OCYIIIECTBIISATh IIOUCK,
KPUTUYECKHH aHAIIN3
I/IpCI/IHTGS YK-1.3.1 3HaTh METOAMKH NIOUCKA, cOOpa U
YHUBepcallbHbIE iH(opMALIH 00paboTKK MHPOPMALIUH, B TOM YHUCIIE C
KOMIIETEHIIUU p ’ UCTIOJIb30BaHUEM WH(OPMAIIMOHHBIX
PUMEHSTh .
. TEXHOJIOTHi
CUCTEMHBIN MOAX0J
JUISL peIIeHUs
MIOCTaBJIEHHBIX 3a]1a4
ITK-2 CnocobHOCTH K
MOJIETTUPOBAHUIO
AIIEMEHTOB U
POLIECCOB [1K-2.3.1 3HaTh NpUHIUIBI pa3paboTKU
P QITOPUTMOB U pealIn3alii0 MATEMaTHYECKUX U
OMOJIOTMYECKHUX U .
KOMIIBIOTEPHBIX MOZEIIEH 2JIEMEHTOB U
OMOTEXHUUYECKUX
MPOLIECCOB OMOJIOTUYECKUX U OMOTEXHUUECKUX
CUCTEM, UX
MCCJIEJOBAHMIO HA creren
[Tpodeccuonanbuble 6ase [IK-2.Y.1 ymets pa3pabaTbiBath,
KOMIIETEHIINH peaIn30BbIBATh U IPUMEHSTD B
npodeccuoHaNbHBIX .
HAKETOR npodeccnoHaNbHOMN J1eATEIbHOCTH pa3IniHbIe
YHCJIEHHBIE METO/IbI, B TOM UHUCIIE
ABTOMATH3UPOBAHHOTO
pealn30BaHHbIE B TOTOBBIX OMOIMOTEKAaX MpU
MIPOEKTUPOBAHUS U
pelIeHNH 3a1a4 IPOEKTUPOBAHUS
CaMOCTOSITENILHO
OMOTEXHUYECKUX CUCTEM
pa3pabOTaHHBIX
IPOTPaMMHBIX
IIPOJYKTOB
[TK-4 Criocoben
OCYIIECTBIISATh
KOHTpPOJIb I1K-4.B.1 BnaneTp HaBbIKAMU PacyeTOB Ha
COOTBETCTBUS HaJIe)KHOCTb, IPOYHOCTD, )KECTKOCTh, TOYHOCTH,
[TpodeccronanbHbIe o .
KOMITETEHIIHH pa3pabaTbIBaeMbIX HU3HOCOCTOMKOCTb, TEIUIOCTOMKOCTS, IOIYCKH U
IPOEKTOB U MOCAKU TUIIOBBIX YIEMEHTOB OMOTEXHUYECKUX
TEXHUYECKON CUCTEM U MEIULUHCKUX U3JEIUN
JOKYMEHTallUU Ha
JICTAJIH U y3JIbl




OHMOTEXHHUYECKUX
CHCTEM H
MEIUIIUHCKUX
151 (0505

2. Mecro nucuumumnbl B cTpyktype OIT

JluctumiimHaa MOXKeT 0a3upoBaTHCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
[P U3YYCHHUH CIETYIOIINX AUCIUILINH:

— «IIpuknanHas MexaHHUKa.

3HaHus, TMOJYYECHHbIE NPU M3YYEHWHU MaTepuaia JaHHOW JMCIMIUIMHBIL, MUMEIOT Kak
CaMOCTOSITeNIbHOE 3HAUY€HUE, TAK U MOTYT HCIIOJIb30BAThCS MPU U3YYEHUU IPYTUX JUCIHUILINH!

— « KomnelorepHoe MojienpoBaHue OObEKTOB MPOTE3UPOBAHUSY,

— «BboinyckHas kBanudbukanroHHas paboTay.

3. O0beM U TpyI0eMKOCTb JTUCIUTLIAHBI
Jlaraple 00 00mEeM oO0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 10 TUCIUILTHHE (M paclpeieieHue 3TOH TPYJAOEMKOCTH 110 CEMeCTpaM) MPeACTaBICHbI B
Tabauie 2.

Tabmuna 2 — O6beM U TPYAOEMKOCTh AUCIUIIIINHBI

. Tpy10eMKOCTb 10 ceMecTpam
Bun yae6HO# paboThI Bcero N5 NoG
1 2 3 4
Oowan mpyooemKocmup OucCyunIUHLL, 7/ 252 5/ 180 2/ 72
3E/ (uac)
U3 Hux uacoe npakmuueckoii n0020mMo6Ku 44 22 22
AyoumopHhuie 3auamus, BCEro vac. 119 68 51
B TOM YHCIIE:
nexuu (J1), (gac) 51 34 17
npakTuyeckue/cemunapckue 3anarus (I13),
(dac)
naboparopusie pabotsl (JIP), (dac) 68 34 34
KypcoBoii npoekT (padota) (KII, KP), (yac)
9K3aMeH, (4Jac) 36 36
CamocmoamenvHnas paboma, Bcero (dac) 97 76 21
Buo npomesicymounon ammecmayuu: 3a4er, OK3., Hudod. 3aq.
mudd. 3auer, sx3amen (3auer, Hudd. 3auq, | Hudd. OK3.
DK3.%*%*) 3au.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyIOEMKOCTH JUCIUILTHHBI MO pa3JesiaM U BUAAM 3aHITHIA.
Pazgenbl, TeMBbI TUCITUTIITUHBI ¥ KX TPYJOEMKOCTh TTPUBEEHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Paznensl, TeMbI TUCTIUITITUHBL Jlexuma | 113 (C3) - JIP KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cewmectp 5
Tema 1. Mexannuyeckue cBOMCTBa OMOIOTHYECKAX 2 12
TKaHEH U JKUJIKOCTEN
Tema 2. MudopManroHHBIE OCHOBBI OMOMEXaHUKN 8 10 14
COCYJIUCTOM CHUCTEMBI




Tewma 3. Ma(opManmoHHbIC OCHOBEI OMOMEXaHUKHU 6 6 14
cepaua
Tema 4. MadopmammonHbie OCHOBBI OMOMEXaHUKH 6 6 12
JIBIXaTENbHBIX IMyTEN
Tewma 5. MHdopmanmoHHbIe OCHOBEI OMOMEXaHUKHU 6 6 12
OIIOPHO-ABHUIaTEJILHOIO anmnapara
Tema 6. MH()OpMALMOHHBIE OCHOBEI OMOMEXAHUKH TJla3a 6 6 12
Hroro B cemecTpe: 34 34 76
Cemectp 6

Tema 7. ndopmannoHHbIe OCHOBBI OMOMEXaHUKHU yXa 4 14 4
Tema 8. MH(pOpMaInOHHBIE OCHOBBI OOMEXaHUKH 2 2 3
BECTHOYJLIPHOTO amnrmapara
Tema 9. MHpOpManmoHHBIE OCHOBEI OMOMEXaHUKH OPTraHOB 2 2 2
pedyeoOpa3oBaHus
Tema 10. MHbOpMaIHOHHBIE OCHOBBI OMOMEXaHUKA 3 2 4
NHIICBAPHTEIBHON CHCTEMBI
Tema 11. MHbOpMaIHOHHBIE OCHOBBHI OMOMEXaHUKA 4 8 4
BLIZ[CHHTGHLHOﬁ CHUCTEMBI
Tema 12. MudopManioHHbIe OCHOBBI OMOMEXaHUKHU B 2 6 4
TEPHUOJIOTUHU

Hroro B cemectpe: 17 34 21

Utoro 51 0 68 0 97

[IpakTrueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBINOJHEHUU
OoOydJalolMMUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yuiei
PO EeCCUOHAIBHON e TETHHOCTHIO.

4.2. CopneprxaHue pa3/ieioB U TeM JIEKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEEHO B Tabaule 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie pa3AaciioB U TEM JICKIHMOHHOT'O [UKJIA

HOMep paszaeiia HazBanue u COACPIKaHUC PA3CJIOB U TCM JICKITUOHHBIX 3aHATUH

CTpyKTYypbl OMOJOTHYECKHUX TKaHEH B HOPME U MaTOJOTHH.
W3ydeHne MexaHHUECKUX CBOMCTB OMOTKAHEH.

Tema 1. MexaHUuecKue I1be3031€KTpUYECKHE CBOMCTBA TKAHEU U KUAKOCTEM.
CBOICTBa OMOJIOTUYECKUX Camoperynupytoiuecs: Ononoruueckue CTpykTypbl. KpoBb, kak
TKaHEH U KUIKOCTEH THUKCOTPOMHAsA CyClieH3usl. Peonornyeckue cBOMCTBA TKAHEH.

MeToap1 MOIETUPOBAHUS TTPU UCCIICIOBAHUH OMOJIOTHYECKUX
TKaHel

Crpoenue u GyHKIIMOHUPOBAHUE COCYAUCTON cUCTeMBI. TeueHue
U JaBlieHHEe KpOoBHM B apTepusix. OCOOEHHOCTH COCYAMUCTON
CUCTEMBIl B HOpPME€ UM NATOJOTUM. MHUKpPOLUPKYIISALUS.

bromMexaHnka 3pUTPOLIUTOB.
Tema 2. adopmaimonHsle
OCHOBBI OMOMEXaHUKH

COCYAMCTOMN CUCTEMBI

MexaHndeckre CBOMCTBA M DKCIIEPUMEHTAIIBHBIE UCCIEAOBAHUS
COCYAMCTOMN CUCTEMBI.

Bimnsinue reomerpun cocynoB Ha notok. HIIC aprepuanbHol u
BeHo3HOM cucteM. HJIC cocygoB B HOpME W MaTOJIOTHH.
HccenenoBanue BEHEYHBIX apTEPUN.

Mopnenu cocyauctoi cucteMbl. Mozienu oBeIeHUs COCYI0B IIpU




Pa3IMYHBIX BUJIaX HATPyKCHMUS.

Tema 3. UadopmanmonHsie
OCHOBBI OMOMEXaHUKH Cep/a

Crpoenne wu ¢yHKOHOHUpOBaHUE cepana. (OcoOCHHOCTH
CTpoeHUS W (YHKIIMOHHPOBAHMS MHOKApJa, aopTaIbHOTO H
MUTPAJIBLHOTO KJIallaHOB B HOPME U MATOJIOTHH.

MexaHu4eckre CBOMCTBA cepilla U €ro CTPYKTyp. YIpyrue u
MPOYHOCTHBIE CBOWCTBA CEPACYHOM  MBIUIIBI, JICIECTKOB
AOpTAJIBHOTO U MHUTPAIBHOTO  KJIAllaHOB.  3aBUCHUMOCTH
HanpspkeHue-aedopmanus ans cTpykryp cepama. CTeHIOBbIC
UCIIBITaHUS KJIAMIAaHHBIX alapaToB Cep/lia.

CxeMbl U MOJIETIU CEPJILIA U €r0 CTPYKTYP.

Tema 4. adopmarmonHsie
OCHOBBI OMOMEXaHUKHU
JIBIXaTeIbHBIX ITyTeH

Crtpoenue u GyHKIIMOHUPOBAHUE CTPYKTYP ¥ OPraHOB
JBIXaTeNbHbIX yTed. OCOOEHHOCTH CTPOCHHUS U
(YHKIIMOHUPOBAHUS TOPTAHU, TPAXEU U JIETKUX B HOPME U
MaTOJIOTMU. MeXaHuyecKre CBOMCTBA CTPYKTYP U OPTaHOB
JIBIXaTeNbHBIX MyTel DKCIEpUMEHTAIbHBIC METOIBI U
pe3yNbTaThl UCCIENOBAHUS 1e(OPMALIMOHHBIX U TPOYHOCTHBIX
CBOMCTB TpaxeOpOHXHAILHOTO JIEpeBa B HOPME U MaTOJIOTUH.
HccnenoBanue HanpspkeHUH, neopmariuii 1 mieBpaibHOTO
JIaBJIICHUS B JEeTKUX. MccaeqoBanne MEXaHMYSCKUX CBOMCTB
JIErOYHOM NapeHXUMbl. PacueTHbIE CXEMBbI U MOJENH CTPYKTYpP U
OPraHoB JIbIXaTEJIbHBIX MTyTEH.

Tema 5. adopmarmonHsle
OCHOBBI OMOMEXaHUKH
OIIOPHO-/IBUTATEIBHOIO
amnmapara

Crtpoenue u GyHKIIMOHUPOBAHUE ONIOPHO-ABUTaTEIHHOTO
anmapata. CTpyKTypa OIOpHO-/IBUTaTEILHOTO ammapara: KOCTH
CKeJleTa, COCAUHEHUS KOCTEH, MBIIIILI. MexaHndecKnue CBONCTBa
MMO3BOHKOB, CBOMCTBA CUHOBHAJILHOM JKUIKOCTH. AHAIIN3
KMHEMaTUKH TeJla YeJIOBEeKa. AHTPOIIOMETPUUECKHUE TapaMETPhI
yacTe Tena yenoBeka. OrpaHUYEHUs Ha JABM)KEHUS B CyCTaBax.
3ajaun KUHEMaTUYECKOTO pacuera. MaTeMaTuyeckre MOJAEIn
KHHEMATHYECKUX PACUETHBIX CXEM PYKH, TOXOJIKH YEJIOBEKA.

Tema 6. udopmarimonHsle
OCHOBbI OMOMEXaHUKH TJ1a3a

Crtpoenue rnasa u ero cTpykryp. OcoOeHHOCTH CTPOCHUS TJia3a,
bubpo3HOIL, COCYANCTOI, ceTyaToit 000I0UeK, POTOBHIIHI,
XpyCTaINKa, ITHAPHOTO TeJla, [IMAHOBBIX CBS30K H
CTEKJIOBHIHOTO TeJIa B HOPME U MMaTOJOTHH. MexaHndecKue
CBOWCTBA I1a3a U ero CTpyKTyp. VccrienoBanus pa3HOBHIHOCTEH
MUKpOJIBUKEHUH Ii1a3a: TpeMop, Apeiid, CKauku, CBeIeHUE U
pa3Be/IeHUE 3pPUTENIbHBIX OCe. AHM30TPONHS MEXaHUYeC "KUX
CBOWCTB CKJIEPHI, POTOBHIIBI U XpycTalinka. Pactipenenenue
MEXaHUYECKUX XapaKTEPUCTHK 10 00JaCTH CKJIEphl B HOPME, IPH
OMM30pPYKOCTH U TaJTbHO30PKOCTH. MOAETMpPOBaHUE TT1a3a U €ro
CTPYKTYp B HOpPME U MATOJIOTHH.

Tema 7. UndopmarmonHsle
OCHOBBI OMOMEXaHUKHU yXa

Ctpoenue yxa u ero cTpykryp. OcoOeHHOCTH CTPOSHUS U
(GYHKIIMOHUPOBAHUSI CTPYKTYP HApPYKHOTO, CPETHETO U
BHYTPEHHET0 yXa B HOPME U NaTOJIOTHH.

MexaHndecKkre CBOMCTBA yXa U €r0 CTPYKTYP.
DKcrepuMeHTabHbIE HCCIIEOBAHUS (PYHKIIMOHUPOBAHUS
CTPYKTYp yxa. MccrenoBanue ynpyrux U MpOYHOCTHBIX CBOMCTB
CTPYKTYp yxa. [lelicTBue TpaHc()OpMaIMOHHOTO MEXaHU3MAa
CIIyXOBBIX KocTouek. MccrenoBanue koieOaHuil BO BHyTpEHHEM
yXxe. DKCIIEpUMEHTAJIbHBIE NCCIIEI0BAaHUS KOPTUEBA OpraHa Mpu
¢denecrpanuu. McciegoBanue npocTpaHCTBEHHOTO
pacnpeziesieHus TOHOB Ha OCHOBHOW MeMOpaHe.




MopenupoBaHue yXa U ero CTpyKTyp.

Tewma 8. MndpopmanmonHsie
OCHOBBI OMOMEXaHUKH
BECTHOYIISIPHOTO armapaTa

Crpoenue u GyHKIMOHUPOBAHUE BECTHOYIIIPHOTO anmapara.
OcobeHHOCTH CTPOCHUS U (PYHKIIHOHUPOBAHUS CTPYKTYP
BECTHOYJISIPHOTO anmnapaTa: MOJyKPYKHBIX KOJIell, CAKKYJIroca U
YTPUKYJIIOCA, OTOJIMTOBOIO anmapaTa v KyIyJibl B HOpME U
IIATOJIOTUH.

OKCHepUMEHTAJIbHBIE UCCIIEI0BAHUS MEXAHUUECKUX CBONCTB
BECTUOYJISIPHOTrO anmnapaTa. DKCIIepUMEHTaIbHbIE UCCIIEI0BAHUS
(YyHKIMOHUPOBAHUS CTPYKTYP BECTUOYIISIPHOTO amrapara.
HccnenoBaHusi MEXaHUYECKUX CBOMCTB KYITYJIbl M S9HAOJIUM(BI B
MOJIYKPYKHBIX KaHaslax. PU3NUECKOe MOAEIMPOBAHNE CTPYKTYP
BecTUOYIsIpHOro annapaTa. CTeH/10BbIE UCIIBITAHUS.
HccnenoBanust MEXaHUYECKUX CBOMCTB OTOJIMTOBON MEMOpAHHBI.
MaremaTHyeckie MOJIeNH CTPYKTYpP BeCTHOYIISIPHOTO anmnapaTa

Tema 9. Madopmarnmontsie
OCHOBBI OMOMEXaHHUKH
OpraHoB peueoOpa3zoBaHUs

Crtpoenue u GyHKIIMOHUPOBAHUE OpraHoB peun. CTpoeHue u
(YHKIIMOHUPOBAHHUE APTUKYIISTOPOB: T'OJIOCOBBIX CBSI30K,
IJIOTKH, MSITKOrO HeOa, T'y0, s3blKa U HUKHEH yenntocTu. BiusHue
HECOBEPLICHCTB OPTaHOB PEUU HA apTUKYJIALUIO.
DKCIIEpUMEHTAIIBHBIE UCCIIEI0BAaHUS IIPOLIECCOB
peueoOpazoBaHMsl. DIEKTPOMEXaHUYECKHE CUCTEMBI
UCCIICIOBAaHMSI JBHM)KEHHSI T'OJIOCOBBIX CBSI30K U I'Y0.
HccnenoBanue qBuxkeHUs o0siacTell si3bIka muiarorpapamu.
HckyccTBeHHOE HE0O. 3BYKOBASI 9XOJIOKAIHS TSI U3MEPEHUS
¢dopMeI si3bIKa. PenTreHorpadus mosocTu pra Bo Bpemst
aApTUKYJSIUU. DJIEKTPOMarHUTHbIE CUCTEMbI U3MEPEHUS
JBUKEHHS] OPraHOB peyH. YIIbTPa3ByKOBas JOKAIIHs TOJIOCOBBIX
CBSI30K. DJIEKTPOIIOTTOrpadus.

MaremaTnueckue MoJIelIM OpraHoOB peueoOpa3oBaHuUs

Tema 10. UnpopmanioHHbIe
OCHOBBI OMOMEXaHUKH
MUIIEBAPUTEIBHON CUCTEMBI

Crtpoenue u GyHKIIMOHUPOBAHNUE OPTAHOB MUIIIEBAPEHUSI.
Crtpoenue u QyHKIIMOHUPOBAHUE MUIIEBAPUTEIILHOTO TPAKTa U
JKeJe3: MUILEBO/IA, KETYAKA, TOHKON U TOJICTOM KUIIKH, IEYEHH,
KCIIYHOTI' O Hy3I)Ip$I, HOI[)KGJ'[yI[O‘IHOfI JKCJIC3bI B HOpMe 158
ITaTOJIOTHH.

DKCnepUMEHTaIbHBIE UCCIEA0OBAHUS MEXaHUYECKUX CBOMCTB
OpraHOB MUIIEBAPEHUs. DKCIIEPUMEHTATbHBIE UCCIEAOBAHUS
(GYHKIIMOHUPOBAHHS OPTaHOB MUIIEBAPUTEIHLHONU CUCTEMBI.
HccnenoBanne MEXaHMUYECKUX CBOMCTB MUILEBOAA U KEITYIKA.
AHann3 OMOMeXaHWYECKON HEOTHOPOHOCTH MHIIEBO/IA.
Mogenu opraHoB ¥ CTPYKTYp MHUIIEBAPUTETBHOM CUCTEMBI

Tema 11. UnpopmaninonHsie
OCHOBBI OMOMEXAHUKHU
BBIIEIIUTEILHON CUCTEMBI

Koxa. Crpoenue u ¢pyHkiuonnponanue. Kineruartas ctpykrypa
koxH. CoeTMHUTENbHAS TKaHb. [IpuaaTku KOKHU-BOJIOCHI, HOT'TH,
MIOTOBBIE U CaJIbHBIE JKeJe3bl. KpoBEeHOCHAs cuCTEMa KOXKHU.
bapbepHo-3amnuTHBIE QYHKIUU KOXKH. DU3HOTOTHS
KPOBEHOCHOM cucTeMbl. TepMoperynsuonHas QyHKIUS KOXKH.
Peneniropsr koxu. Tenbia [launnu, okonuanue Pyddunn,
tenbiia MeticcHepa. OmrymieHue Teria u xooaa, 6oyesas
YYBCTBUTEIBHOCTb.




Crtpoenue u GyHKIIMOHUPOBAHNE MOUYEBBIX ITyTeld. MoUyeBbIe
nytu. aTpapeHanpHble MOYEBbIE IyTU. DKCTpapeHaIbHbIE
moueBble myTH. Hedpon. [Toueunsie vameuku. [Toueunas
Karcysia. MO4eTOuHUK, CTpOEHUE U KpoBooOparienue. MoueBoi
y3bIpb, CTPOEHUE, (PYHKIIMOHUPOBaHHE. MouencycKaTeaIbHbII
KaHaJl, cTpoeHue, (PyHKIMOHUpoBaHue. ['uapocraruka u
THIPOJMHAMHUKA TPAHCIIOPTa MOYH.

Mogenu opraHoB BbIBEICHUS

Tema 12. Uadopmanmonnsie | CTpoeHre OprOIIHONW CTEHKH 4enoBeka. lIpeamoceuiku U
OCHOBBI OMOMEXaHHKH B MEXaHU3Mbl BO3HMKHOBEHHSI TPBDK OCJIOM JIMHUM KUBOTA U
repHIoIOT NI IAXOBBIX TPBUK. DKCIIEPUMEHTAIBHBIE HCCIEN0BAHUSA CTPYKTYP

OpIOIIHON CTEHKH.

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOIHIIC 5.

Ta6n1z1ua 5— HpaKTI/IquKI/IC 3aHATHUS U UX TPYAOCMKOCTb

N3 Hux Ne
Ne | Tewmsl npaktudeckux | @opmel IpakTU4EeCKuX | TpyaoeMKOCTh, |IIPAKTHYECKOM |pasnuena
/o 3aHATHI 3aHATAI (gac) MOJTOTOBKH, | TUCIIMII

(dac) JIUHBI

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

| |

Bcero

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

Tabauna 6 — JlabopaTropHble 3aHSITHS U UX TPYJOEMKOCTh

N3 Hux Ne
Ne HaumenoBaHue 1a60paTopHBIX paboT TPyAOCMKOCTE, | NPAKTHHECKOH | pasieiia
/1 (dac) IMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 5
1 | MoaenupoBaHue COCYIUCTON CUCTEMBI IIPU 12 6 2
Pa3NUYHBIX MATOJIOTUAX
2 | MonenupoBaHue CTPYKTYp cepara 10 4 3
3 | MopenupoBaHue AbIXaTeIbHBIX MyTeH 2 1 4
4 | MoaenupoBaHHE OTIOPHO-IBUTATEILHOTO 10 6 5
amrmapara
Cemectp 6
1 | MonenupoBaHue CTPYKTYp IJ1asa 10 4 6
2 | MopenupoBaHue CTPYKTYp yxa 10 4 7
3 | MozaenupoBaHHue CTPYKTYP BBIIEIATEIEHOM 10 4 10
CHCTEMBI
4 | MonenupoBaHHUE CTPYKTYp OPIOIIHOMN CTCHKH 4 2 11
IIPH TPhDKaX
Bceero 68




4.5. KypcoBoe NMpoeKTUpOBaHUE/ BHITOTHEHUE KYPCOBON PabOThI
VY4eOHBIM [JITAHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs

Bunsl caMocTosiTenbHON paboTHI M €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabmmma 7 — Bugsl caMOCTOSTENBHOM pabOTHI M €€ TPYTO0EMKOCTh

Buna camocrositenbHOM paboThI BSIZEO’ Cemecrtp 5, yac CemecTtp 6, yac
1 2 3 4
W3ydeHne TeopeTHIecKoro MaTepranina 6 30 5
nqucuuraHbl (TO)
KypcoBoe npoextupoanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Bremonaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 14 10 4
ycneBaemoctu (TKY)
Jomamrnee 3ananue (J13)
KonTponbubie pabotsl 3a04HiKOB (KP3)
IToaroroBka K MpoOMeEKyTOYHOU 16 36 10
arrectaruu (I1A)
Bcero: 97 76 21

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUS
JUISL CAMOCTOSTETTEHOM pabOThI 00YYAIONIUXCS TTO TUCIHUIUIUHE (MOIYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSATENIbHOW paboThl 00ydaromuxcs yKa3aHbl B

.. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MeYaTHBIX W DJIEKTPOHHBIX YUEOHBIX M3TaHUH

KommuecTBo 9K3eMIUIIpOB B
Hlucp/ bubnuorpaduyeckas ccpiika Oubmorexe
URL anpec (KpoMe 27IEKTPOHHBIX
IK3EMILISIPOB)

61 Beryn, II. U. MogenupoBanue B 16
b 37 6uomexanuke : yuebnoe nocooue / I1. 1. beryn,

I1. H. Aponun. - M. : Beicm. mk., 2004. - 390 c.

: puc., Tabm. - bubnuorp. B KOHIIE IJ1aB. -

ISBN 5-06-004798-9 : 339.90 p.
7. TlepedeHb 2IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OPMaLMOHHO-TEIEKOMMYHUKAIIMOHHOH cetu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMAIMOHHO-

TEJIEKOMMYHHUKAIIMOHHON ceTH «MHTepHeT», HEOOXOOUMBIX JUIsl OCBOECHHUS TUCLMILIMHBI

npuBezieH B Tabnuue 9.




Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECYpcOB HWH(MOpPMAIMOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTu «HTepHEeT»

URL anpec HaumenoBanue

http://orthoload.com ba3a 1MarHoCTHYECKUX UCCIICIOBaAHUM

8. IlepeueHb MH(POPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 o0OECHeueHUs, HCIOJIb3YEeMOT0 TMPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIINHE.
[lepedyeHp UCIONB3yEeMOTr0 IPOrPaMMHOT0 obecrieueHus npejacrasieH B Tabuuie 10.

Ta6ymmma 10— [Tepeyersr mporpaMmMHOTo o0ecrieueHus

Ne /1 HaumenoBanue

He npenycmorpeno

8.2. IlepeueHb HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO0 JUCIUILTHHE

[lepeyeHb HCMONB3YEeMbIX HWH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCITUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 0a3bl

Ne HanmeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOHN 0a3bl (pu HEOOXOMMOCTH)

MynbTumeauitHas JEKIUOHHAS ayIUTOPUS

KomMmnbrotepHslii kacce 1433

10. OueHo4HBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOU aTTECTAIINH
10.1. CocTaB OIIEHOYHBIX CPEACTBAJIS MPOBEIACHHS MPOMEKYTOYHONH AaTTeCTalluu
00yJaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJIsl IPOBEACHHSI POMEKYTOYHON aTTeCcTalluu

By npomexyTO4YHOM aTTecTaluu [IepedyeHp OLIECHOYHBIX CPEACTB
OK3aMeH Crncox BONpOCOB K 9K3aMEHY;
OK3aMeHaIMOHHbIE OUJIETHI.
JuddepeHpoBanHbIi 3a4ET Crncok BOpoCOB.

10.2. B kayecTBe KpUTEpUEB OIEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETEHIMI OOYyYaloUIMMHCS TIPUMEHSETCS 5-0ayulbHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemectpa MOXKET UCIOIB30BaThCS
100-6ammpHas  mIKama ~— MOAYJIBHO-PEUTHMHTOBOM  CHUCTEMBl  YHHUBEpPCUTETa,  IpaBuja

UCIIOJIB30BAaHUs KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIIBHBIM HOPMAaTUBHBIM aKTOM
I'VAIL




Ta6mmma 14 —Kpurepun orieHkn ypoBHsI CQOPMHUPOBAHHOCTH KOMITETCHITHIA

OI11eHKa KOMITETEHITUN

XapakTepucThka chOpMUPOBAHHBIX KOMIIETEHITI
5-0ayuipHad IIKaIa PaKTep (bopvmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasCh Ha 3HAHWS OCHOBHON W JIONOJHHUTEIBHOW JIMTEPATYPHI,
TECHO NPHBS3bIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHS C MPAKTHICCKON
JESITEIIbHOCTHIO HAIPABIICHHS;

— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;

— JIeJIaeT BBIBOALI U 000OIICHHUS;

— CBOOOJIHO BJIaJICCT CHCTEMOM CIIeIMATM3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
(Ga4uTCHO»

— 00yJaromMiCcs TBEPIO YCBOWII MPOrPAaMMHBINA MaTepHajl, IPaMOTHO H
M0 CYIIECTBY W3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUSA C TPAKTUYECKOW JESITEIBHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAYIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— BJIQJICET CHCTEMOMH CIIeIMAaTN3UPOBAHHBIX TTOHSITHH.

«XOpOLIO»
(Ga4YTCHO»

— oOyyaroluiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
II0 CYIIECTBY M3JIaracT €ro, ONHPasCh HA 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTUYECKOM IIPUMEHEHUU 3HAHWUU
HallpaBJICHUS,

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B (GOpMYIMPOBAHUN BBIBOAOB M 0000OIIEHHUI;

— YaCTUYHO BIAJCET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITH.

«yZI0BJIETBOPUTEIILHOY
«GAUTEHO

— o0ydJaromuiicss He YCBOWJI 3HAYUTEIBHOW 4YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HallpaBIICHUH,

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHH;

— HEe MOXKET apryMEeHTHPOBATh HAY4YHbIE MTOJIOKECHMUS;

— He (JOpMYIHPYET BBIBOJAOB U 0000IICHHH.

HCYIOBJIICTBOPUTCIILHO»
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTEPHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpeIcTaBiIeHb! B Tabiuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ko
Ne n/mt Ilepedenp BonpocoB (3a7au) i SK3aMeHa A
UHJIMKaTopa
1 MonennpoBanue 1uiaaTauuyd THOKUM OalsIOHOM YK-1.3.1

KPOBEHOCHOTO cocy/ia ¢ OJSIIKON paHHE! CTauu pa3BUTHUS U
nccnenposanue HJIC B ero cTpykTypax B 3aBUCUMOCTH OT UX
TrE€OMETPUUYECKUX MAPaMETPOB U MEXAHUYECKUX CBOMCTB.

2 MonenupoBanue 1uiaaTauuyd THOKUM OalsIOHOM
KPOBEHOCHOTO COCY/1a C OJISMIKOM MO3HeN CTaquu pa3BUTHA
u uccnenosanue HJIC B ero crpykTypax B 3aBUCMOCTH OT UX
TrE€OMETPUUYECKUX MMAPAMETPOB M MEXAHUYECKUX CBOMCTB

3 MopenupoBaHre KpOBEHOCHOTO cocya co chepruueckoi [1K-2.3.1
aneBpusmoii u uccienosanue H/IC B ero crtpykrypax B
3aBHUCHUMOCTH OT T€OMETPUYECKUX [TapaMeTPOB U
MEXaHMYECKHUX CBOWCTB COCY/A U AHEBPU3MBI




4 MonennpoBaHue KpOBEHOCHOI'O COCYAa €
HEOCECUMMETPUYHON aHeBpu3Moil u uccienoBanue HJAC B
€ro CTPYKTYpax B 3aBUCUMOCTH OT T€OMETPUUYECKUX
MapaMeTpPOB U MEXaHUUYECKUX CBOWCTB COCY/A U aHEBPU3MBI

5 MopenupoBaHue JICBOTO JKeNTyJ0YKa CepAlla C aHEBPU3MOil 1
uccnenoBanre HJC B ero ctpykrypax B 3aBUCUMOCTH OT
rCOMCTPHUYCCKUX MAPaMCTPOB U MECXAHUUYCCKUX CBOIICTB
JICBOT'O YKEITYJ0YKa U aHEBPU3MBI

[IK-2.V.1

6 MopenupoBaHHE JIEBOTO JKEIYI0UKa CepALa C
HEKPOTH3UPOBAHHBIM yuacTkoM U uccienoanue HJC B ero
CTPYKTYpax B 3aBHCHUMOCTH OT F'€OMETPUYECKHX ITapaMeTpOB
Y MEXaHMYECKUX CBOWCTB JIEBOTO KEIy0YKa U
HEKPOTH3UPOBAHHOTO YYacTKa

7 MonenrpoBaHue JIEBOTO JKeTyJ0UKa Cep/ilia C y4aCTKOM
paspbIiBa CTEHKH kenynouka u uccienoanue HJIC B ero
CTPYKTypax B 3aBUCUMOCTHU OT F€OMETPUUECKUX MapaMETPOB
Y MEXaHUYECKUX CBOMCTB JICBOTO JKENyA04YKa U
TreOMETPUUYECKUX MapaMeTPOB y4acTKa pa3pbiBa CTEHKU
KENly104Ka

IIK-4.B.1

8 MogenupoBaHue JEBOI'0 JKEeIy10uKa cep/la ¢ UMILIAHTaTOM U
uccnenoanre H/IC B ero cTpykTypax B 3aBUCUMOCTHU OT
reOMETPHUECKUX [TapaMEeTPOB U MEXaHUYECKUX CBOMCTB
JIEBOI'O JKEIy[04YKa U UMILIAHTATa

9 MopenupoBaHue mepesoMa 00JbIeOepIoBOM KOCTH
uccnenoanre H/IC B ee cTpykTypax npu pazandHbIX
Harpyskax

10 MoaenupoBaHue neperoMa JIy4eBOM KOCTH U UCCIEIOBaHUE
H/IC B ee cTpykTypax npH pa3IMuHbIX Harpy3Kax

Bompocsr (3amaun) st 3aueta / qudd. 3auera npejpacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3a1aum) ams 3aueta / qudd. 3auera

Ne i/m [Tepeuens BompocoB (3aga4) ans 3a4dera / qudd. 3adera

Kon
WHJUKATOpa

1 MonenrpoBaHue ria3Horo s010Ka Npu KOMIIPECCUH U
uccnenosanre H/IC B ero cTpykTypax B 3aBUCUMOCTHU OT
reOMEeTPUUYECKUX MapaMeTPOB U MEXaHUYECKUX CBOICTB
POTOBHIIBI U CKJIEPHI

VYK-1.3.1

2 MonenupoBaHue riazHoro s0710Ka Mpu U3MEPEHNUN
BHYTPUIJIa3HOTO JAABJIEHU 10 METOAY MakiakoBa u
nccneposanue HJIC B ero cTpykTypax B 3aBUCUMOCTH OT
reOMETPUUYECKUX MTAPAMETPOB U MEXAHUYECKUX CBOMCTB
POroBUIIbI U CKJIICPBI

3 MOI[CHI/IpOBaHI/IC IJ1a3HOTO SI0JI0Ka Ipu U3MCPCHUU
BHYTPUIJTIA3HOT'O JABJICHUA 110 METOAY FOJ’IL}IMaHa u
HUCCICIOBAHUC HI[C B CT'O CTPYKTYpax B 3aBUCUMOCTH OT
rCOMECTPHICCKUX MApaMETPOB U MEXaHUICCKUX CBOICTB
POroBUIIbI U CKJIICP

4 MopennpoBaHre JUCKA 3pUTEIBHOIO HEPBA U UCCIIEIOBAHNE
H/IC B ero crpykTypax B 3aBUCUMOCTU OT T€OMETPHUUECKUX
[apaMeTpoOB, MEXaHUYECKNX CBOMCTB CTPYKTYpP U I'PaJUEHTa
BHYTPUIJIA3HOTO U BHYTPUUEPEITHOTO AABJICHUI

5 MopenupoBanue 6apabaHHON IEPENIOHKH € IepOopaIusIMu |

IT1K-2.3.1




orpeJiesieHue Hanbosee 6JaronpusATHOTO, C TOUKH 3PEHHS
H/IC, mecta niepdoparuu

MonenupoBanue 6apabaHHON EPENOHKN KOPPETHPOBAHHOM
nocie nepdoparuu u uccienoanue HIAC B e€ cTpykTypax B
3aBHCUMOCTH OT T€OMETPUUECKUX MapaMeTPOB, MEXaHUIECKUX
CBOMCTB CTPYKTYD

MopenupoBanre MO4YEBOTO My3bIPsI BO BPEMsI OTKPBITHUS
BHyTpeHHero chunkTepa u uccinenoranue HIC B ero
CTPYKTYpax B 3aBUCUMOCTU OT T€OMETPUUYECKUX MapaMeTPOB,
MEXaHHYECKUX CBOWCTB.

MopenupoBaHre MOYEBOTO MY3bIPsi BO BPEMSI OTKPBITHS
BHyTpeHHero chunkTepa u uccienoranue HIC B ero
CTPYKTYpax B 3aBUCUMOCTU OT T€OMETPUUYECKUX TApAMETPOB,
MEXaHUYECKUX CBOWCTB.

[IK-2.V.1

MopenupoBaHHEe MOYEBOTO MY3bBIPS C MTATOIOTHIECKUM
00pa3oBaHUEM — JIUBEPTUKYIOM BO BPEMsl OTKPBITHS
BHyTpeHHero cunkrepa u uccnenoBanue HJC B ero
CTPYKTYpax B 3aBUCHMOCTH OT T€OMETPUYECKUX TTaPaMETPOB,
MeXaHHYEeCKNX CBOMCTB MOYEBOTO ITY3bIpS U JUBCPTUKYJIA

10

MogenupoBaHie MOYEBOTO ITy3bIps ¢ pyOLIOM BO BpeMst
OTKpBITHS BHYTpeHHEro cuHkTepa u uccienosanue HJIC B
€ro CTPYKTypax B 3aBUCUMOCTH OT T€OMETPHUECKUX
[1apaMeTpPoOB, MEXaHUUECKHUX CBOWCTB MOUEBOT'O IY3bIPs U

pyoua

11

MonenupoBanue 0eI0i JIMHAN KUBOTA C TIATOJIOTHICCKUM
obpaszoBanuem u uccienopanre H/IC B cTpykTypax >KuUBOTa C
MaTOJIOTUYECKUM 00pa30BaHUEM B 3aBUCUMOCTH OT UX
T€OMETPUUYECKHX MTapaMeTPOB U MEXAaHUUECKUX CBOWCTB

[IK-4.B.1

[lepeuenp TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOJHEHUS KypCOBOM pabOThI
MpeICTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juisi KYpCOBOIO IPOEKTUPOBAHMUSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

[TpuMepHBIii IepedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS

Ne n/nn .
KypCOBO#l pabOThI
Y4eOHbIM IJIAHOM HE MPEIYCMOTPEHO
Bonpocel i mpoBeneHUsT NPOMEXYTOYHOM aTTECTallUM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmmma 18 — [IpumepHBIi IepedeHb BOITPOCOB JIsI TECTOB

Ne /i1

ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB

Kon
WHJAKATOpa

He npenycmorpeno

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a09HON (hOPMBI
00ydYeHus, IpeJICTaBICHbI B Ta0mwmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne i/t

[lepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno




10.4. Meroanueckue MaTepuabl, OTIPEICTISIONINE MPOIICYPHI OLICHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (HOPMUPOBAHHS KOMIIETCHLMH, COAEp)KaTcs B
JIOKAJIbHBIX HOPMAaTUBHBIX akTax [YAII, periaMeHTHPYIOIIUX TOPSAAOK M IPOICAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MPOMEKYTOUHOUW aTTECTAIIMH O0YJarOIIHXCs
I'VAII

11. MeTOI[I/ILIeCKI/Ie YKa3aHua JJIAd 06yqa}0mﬂxc;1 I10 OCBOCHHIO JUCHUITIIMHBI

11.1. Meroauyeckue yKazaHus s OOY4YalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuana (eciu npedycMompeHo yY4eOHbiM NIAHOM N0 OAHHOU OUCYUNTIUHE).

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
riyOOKoe W sICHOE H3JIOKEHHE ydeOHOoro marepuana. Ha3HaueHue COBpEMEHHOH JIEKIMU B
paMKax JUCIHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU
GyHIaMEeHTANBHBIX TPOOJIEM JUCHMIUIMHBI, METOJOB HAyYyHOTO IIO3HAHHSA, HOBEUIINX
JTOCTHIKEHUI HaydyHOW MbIcTU. B yueOHOM mpoliecce JEeKIUsl BBINOIHIET METOAOJIOTHYECKYIO,
OpraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIWH. JIEKIMsS pacKpbIBaeT MOHATUHHBIN armapar
KOHKpETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT IEeNbHOE MPEJCTaBICHUE O TUCIUILINHE,
MOKa3bIBAET B3aMMOCBS3b C IPYTUMHU JIUCIUTLTHHAMU.

[InaHupyeMble pe3yibTaThl IPU OCBOSHUU 00YYAIONIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIONy4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX OIPEEISIETCS LEIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOU TEME;

—  TIOJIy4EHHE OTIBITa TBOPUYECKOH pabOThl COBMECTHO C TPENOIaBaTEICM;

— pasBuTHe TPOPECCHOHATHHO-IENOBBIX  KAauyecTB, JIIOOBM K TIPEAMETYy W
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIIJICHHUS.

— TOsiBJIeHUE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TMIOJIyueHHE 3HaHUH O COBPEMEHHOM YpPOBHE pa3BUTHS HAyKH U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha OJMKaNIINe TO/bI,

— Hay4YUTHhCS METOJUYECKH 0OpadaThiBaTh MaTepuan (BBIACIATH TIABHBIE MBICITH H
MOJIOKEHHS, TPUXOAWTh K KOHKPETHBIM BBIBOAAM, TIOBTOPSATH HMX B  Pa3IMYHBIX
bopmynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.
JIexuMOHHBIN MaTepHal CONMPOBOXKIAETCA AEMOHCTPALMEH CIAi0B M MPOBEJCHUEM KOPOTKHUX
JMCKYCCHI 00 0COOEHHOCTSX MPUMEHEHMSI OTJENIbHBIX TEMATHK 10 TUCIMILINHE

11.2. Meroauueckue yKkazaHusi sl OOYYarOIIUXCS MO BBITIOJHEHUIO J1a00PAaTOPHBIX
paboT (eciu npedycmompeHo yueOHbiM NIAHOM NO OAHHOU OUCYUNIUHE)

B xone BeimonHeHus 1a0OpaTOpHBIX pPadOT oOydalomUiCs MAOKEH YIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOJIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PHUKAIIMOHHON XapaKTepUCTUKOW 00ydaromerocs.
BrimonHenue nabopaTOpHBIX PabOT COCTOUT U3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIUTUYECKON YaCTe U KOHTPOJIBHBIX MEPOITPUATHI.

BrinonHenue 51a00paTopHBIX paboOT 0O0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH YacThiO
W3YYEHUS JUCLUIUIMHBL, ONpEeNenseMol y4eOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEACTBaM,
00ecreynBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS TMPOIECCOB, SBICHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM TUCIUIINHBI,

— 3aKpeIuvleHHe, Pa3BUTHE U JeTalln3alls TEOPETUUYECKHX 3HAHUU, TMOJYyYEHHBIX Ha
JEKLUSX;

— ToJIyueHHe HOBOM MH(OPMAIUH 110 U3y4aeMOH JUCIUILINHE;



— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHreM U pudopamu.

3amanue ¥ TpeOOBaHUA K IIPOBEAEHHIO 1a00PaTOPHBIX padoT

KoMIuieke perraeMbIx 3ajia4 0XBaTbIBAaCT BCE MPOMICHHBIC pa3neibl. CTyIeHT MmoayJaer
3aJaHUuC C I/IHIII/IBI/II[yaJ'IBHBIMI/I HapaMeTpaMH B COOTBCTCTBUHU C HOMepOM BapI/IaHTa.
JlaGoparopHass paboTa MPOBOAUTCS B COOTBETCTBUM C MHCTPYKIHMSIMH IPEIOaBaTelis,
O3By‘-IeHHBIMI/I Hepe,u Ha4YaJIOM BBIIIOJIHCHUA pa6OTBI.

Crpykrypa u hopma oTuera 0 1a0opaTopHOM padboTe

OTueT cocTaBisIeTCs KaX/IbIM CTYJICHTOM WHIMBHIYaTbHO.

[Tpu odopmieHNN OTYETa MPH BBITOJHEHUU MPAKTUYECKON pabdOThl B KOMITBIOTEPHOM
KJIacce B HEM JIOJDKHBI OBITh MPECTABICHBI CICAYIOIINE Pa3/IeITb:

1 Llens paboThl

2 [opsa0K U METOIMKA BBIITOJIHEHHSI pabOThI

3 OOpaboTka pe3yabTaTOB COCTABJICHHBIX CTYIEHTOM HCCIICIOBAHUM

4 CxeMbl MOJIENICH HITH TaOJUIIbI, HIUTFOCTPUPYIOIIHE UCCIICTOBAHMS

5 AHanu3 pe3ysabTaToB U BBIBOJBI 110 padoTe.

TpeboBanus k ohopMIECHUIO OTYETA O J1aOOpPaTOPHOU paboTe

[Tpu odopmieHnn oT4yeTa MpPU BBHIMOJHEHHH MPAKTUYECKOH pabOTHl Ha J1abopaTOpPHOH
YCTQHOBKE B OTYETE JOJKEH OBbITh OPOpMIIEH TUTYJIbHBIN JucT, npunsaroro B ['YAII oGpa3ua,
JIOJKHBI OBITH TIPE/ICTABIICHBI B YKa3aHHOM MOCIIEIOBATEIBHOCTH CIIEAYIONINE Pa3Ieybl:

1 Lens paboThI;

2 CxeMBbI MOJEIIEH,

3 ITops0K MIIM METO/AMKA BBITTOJIHEHHS paboThI;

4 Pe3ynbTaThl BHINOJIHEHHBIX U3MEPEHUM;

5 O6paboTka pe3yabTaToOB SKCIIEPUMEHTA;

6 AHanu3 pe3ysIbTaToOB U BBIBOJBI 1O padoTe.

11.3. Meroauueckue yKazaHus JUIsi 0OYJaIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEITHHOM
paboThI

B xone BbIMOMHEHUSI CaMOCTOSITENIBHOM PabOThI, 00yJaronIUiicss BBIMOIHAET paboOTy MO
3aJJaHUI0 ¥ IPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelis, Ho 0e3 ero HernocpeacTBEHHOIo
y4acTusl.

Jns oOyyaromuxcst mo 3aoyHoi ¢opme OO0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mnporiecce BBIMOTHEHHUSI CaMOCTOSITENbHONW paboThl, y oOydaromierocst (popMHpYyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE pabouero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHWU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIeYMBAET BBICOKHM
YpOBEHb YCIEBAEMOCTH B IMEpHOJ OOY4YeHMs, MOMOraeT IOJyYUTh HAaBBIKA IOBBIIICHUS
po(hecCHOHALHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HalpaBSIIONIMMH  CAMOCTOSATENBHYIO  paloTy
00yYaroIUX CSASIBIISIOTCS:

—  y4eOHO-METOINYECKUI MaTepHuall 1o AUCIUIINHE.

11.4. Metoauyeckue yKazaHus JJisi OOYYarONIUXCS MO MPOXO0KICHUIO MPOMEXYTOUHOM
aTTeCTaIUU.

[Ipomexyrounas  arrectanus  OOydalOIIUMXCS  MpeAycMaTpUBaeT  OICHUBaHHE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3YyIhTaTOB OOY4YeHHs MO nuciuruiiHe. OHa BKIIIOYAET B
cedst:



— D9K3aMeH — ¢opma OICHKM 3HAHHH, MOJYyYEHHBIX OOydJalomMMcs B Ipoliecce
U3yUYeHHs BCeH AMCLMUIUIMHBI WIM €€ YaCTH, HAaBBIKOB CaMOCTOSTENILHOW pabOThI, CIOCOOHOCTH
NPUMEHATh MX JUIA PEHICHUs] NMPAKTUYECKUX 337ady. JK3aMeH, KaK IPaBWIJIO, MPOBOAMTCS B
NEepuoJl SK3aMEHAIIMOHHOW CECCHHM M 3aBEpIIACTCS AaTTEeCTAlMOHHON OLIEHKOH «OTIUYHOY,
«XOPOILIOY, «yIOBICTBOPUTEIHHOY, KHEYJOBIECTBOPUTEIBHOY.

DK3aMeH MPOBOJUTCS B YCTHOU (hOopMe IO BOIIPOCAM U3 CIIMCKA BOIPOCOB K 3K3aMEHY.
ATTecTanMOHHass ~ OIEHKAa «OTJIMYHO» BBICTABISAETCS €CIH BOIPOC PACKPBIT MOJIHOCTEHIO,
OPUBEICHBI  MPUMEPBI, «XOPOIIO» - BOMPOC PACKPBHIT HE JIOCTAaTOYHO  IIHPOKO,
«yIIOBJICTBOPUTEIHHO» - BONPOC PACKPBIT HE IOJHOCTBIO, HO YKa3aHbl OCHOBHBIC STarlbl
MOJICIIUPOBAHHUS, «HEYIOBICTBOPUTEIHHOY - BOIIPOC HE PACKPHIT.

— 1uddepeHIPOBaHHBIM 3a4eT — 93TO (opMa OLEHKM 3HAaHUM, IOJy4YEeHHBIX
00yYaroMMCs ITPHU U3yYEeHUH AMCLUILIMHBL, IPH BBIIOJTHEHHH KYpPCOBBIX HPOEKTOB, KyPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATEILCKUX PabOT U MPOXOKACHUN MPAKTUK C aTTECTAMOHHON OLIEHKOM
«OTIMYHOY», «XOPOLIOY», KYJIOBIECTBOPHTEIBEHOY, «HEYIOBICTBOPUTEIHLHO.

JuddepeHunpoBaHHBIN 3a4€T BBICTABISECTCS 110 UTOTaM 3aIUTHI OTYETOB Ja00PaTOPHBIX
pabor. OmeHKa «OTJIMYHO» - MHCCIEJOBAHUE BBIOJHEHO, CTYJEHT IIOKa3blBaeT IIOJIHOE
MOHMMaHHUE PAa0OTHI, «XOPOIIO» - HCCIEIOBAHUE BHITIOIHEHO, 0OOCHOBAHMS PE3YJIbTATOB HET,
«yIIOBIICTBOPUTEIHHOY - UCCIICIOBAHHE BBHITOJHEHO HE MOJHOCTHIO, «HEYIOBIECTBOPUTEIHHO -
HCCIIEJOBAaHHUE HE BBIIIOJIHEHO.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECceHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




