MUHUCTEPCTBO HAYKH U BBICLIETO ObPA3OBAHU S POCCHICKOI
OEJEPALIUA
(esepanbHOe rocyAapCTBEHHOE ABTOHOMHOE 00Pa30BATEIBHOC YUPSHICHHE BhICIIETO
obpasoBauus
"C AHKT-TIETEPBYPICKHii TOCYAAPCTBEHHbI YHUBEPCUTET
ADPOKOCMHYECKOI'O IMPUBOPOCTPOEHHS"

Kadeapa Ne 24

VTBEPKJIAIO
PyKOBOJIMTE/Ib HATPABIEHHS

01, K. T.H.

(AOTKHOCTL, Y CTETEH, THaNHE)

O.B. Tuxonenkosa

fanui, asuinin)

(moanmcs)

«07» nions 2023 ©

PABOYAS ITPOI'PAMMA JIMCLATUIMHBI

«KOMNBIOTEPHOE MOJICTHPOBAHHE OOBEKTOB NPOTE3HPOBAHMIA»
(Haumenonanite Auctmnammn)

K w - i - )
0J1 HANPaBJCHHA MOArOTOBKI 12.04.04

CNEUHANBHOCTH

HanmeHnoBanue HanpasicHus

BHOTEXHHYECKHE CHCTEMbI H TEXHOJIOTHH
MOANOTOBKH/ CNIEHHANBHOCTH

HaumenoBanue BHOTEXHHUYECKHE CHCTEMbI M TEXHONOMHH U
HATIPaBICHHOCTH 3APABOOXPAHEHHS
dopma 0dyueHns o4Han

Jluet cornacoBanus padoyei SPAMMBb! JIHCIHILTHHbI
[Tporpammy coctasun (a)

JIOUEHT, K.T.H. Hukonaesa E.A.

(IOAKHOCTD, YU, CTETICHD, IBANHE) (nonnucb.':lna) (uanumanst, hamuans)

Tlporpamma o0Gpena Ha 3aceanin Kadeapsi Ne 24

«7» wions 2023 r, npotokon Ne 5/23

3asenyioumii kadeapoii Ne 24

Canxr-Tlerepbypr - 2023

K.T.H. O.B. TuxoHeHkosa
(yu. cTerniens, Banme) (ll&:ﬁmcu. nara) (MnHumanbl, GaMuInA)
Orsetcraennbiii 3a OI1 BO 12.04.04(01) %
JIOLLK.T.H. g 0.B. THxoHeHKoBa
(AOMAHOCTD, Y4, CTENCHD, IBAHNE) (noanwuce, nata) (MunuHansl. bamuans)
JamecTHTeNb AMPEKTOpa HHCTHTYTa No2 4ecKon pabore
JIOLL. K. T.H. 101 &Z'é1 O.J1. banbimesa
(AOMKHOCTE, Y4. CTENICHD, IBAHHC) (noanwck, aata) (mmmumans, hamumms)




AHHOTaNIMA

JuctumuimHa «KoMmboTepHOE MOAETHUpPOBaHHE OOBEKTOB MPOTE3UPOBAHUA» BXOAUT B
o0pa3oBaTelbHYI0 MPOrpaMMy BBICHIETO O0pa30BaHMsI — MPOTpaMMy MAarucTpaTypbl IO
HarpaBiaeHuto noAarotoBku 12.04.04 «buoTexHMYECKHME CHUCTEMbl U  TEXHOJIOTHH  »
HampaBlieHHOCTH «bHOTEXHMYECKHE CHCTEMbl U TEXHOJOTHMH [UIsl  3JIPaBOOXPAHEHUS.
Juctummaa peanu3yercs kadempoid «No24y.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

VYK-1 «CrnocobeH ocCymiecTBIsATh KPUTUYECKHH aHaIu3 MPOOJEMHBIX CHUTyallud Ha
OCHOBE CUCTEMHOTI'0 TI0JIX0/1a, BhIpadaThIBaTh CTPATETHUIO JCHCTBUID)

YK-2 «CriocobeH ynpaBiaTh IPOSKTOM Ha BCEX ATAIaX €ro KU3HEHHOTO ITHKIIA

I[IK-1 «CrmocoOHOCT K aHadu3y COCTOSHHS HAyJYHO-TEXHHUYECKOW TMPOOIIEMBI,
TEXHUYECKOTO 33/J1aHusl M TIOCTAaHOBKE €M M 3aJad MPOCKTHUPOBAHMUA CUCTEM IU(PPOBOU
MEAMIIMHBI Ha OCHOBE M000pa ¥ U3yYEHUS JIMTEPATYPHBIX U MATEHTHBIX UCTOYHUKOB

[IK-2 «CnocoOHOCTh K IOCTPOEHUIO0 MaTEMaTHUECKUX MOJIeIed OMOTEXHUUECKUX CUCTEM
Y MEIUIUHCKHUX U3EIUN»

[IK-3 «CriocobHOCTh K BBIOOPY METO/a M pa3paboTKe MpOrpamMM 3KCIEPUMEHTAIbHBIX
UCCJICIOBAaHHM, TPOBEICHUI0O MEIUKO-OMOIOTMYECKUX MCCIEIOBAHUNA C HCIOJIb30BaAHUEM
TEXHUYECKHUX CPENICTB, BHIOOPY METO1a 00pabOTKH pe3yabTaTOB HCCIIEIOBAHUN

[IK-4 «CnocobHocTh K pa3paboTKe CTPYKTYPHBIX U (YHKIIHMOHAIBHBIX CXEM
OMOTEXHUUYECKHUX CUCTEM U TEXHOJIOTUH JJIs 3paBOOXPaHEHUS»

IIK-5 «CnocobGeH mNpoeKTHpOBaTh WHHOBAIMOHHBIE OHOTEXHMYECKHE CHCTEMBbI U
TEXHOJIOTHUI

CopepxaHue AUCHMILTUHBI OXBaThIBAET KPYr BOIPOCOB, CBSI3aHHBIX C CBSI3aHHBIX C
TEOPETUYECKIMHA OCHOBAMH MOJEIHPOBAHUS OOBEKTOB MPOTE3UPOBAHUS C HCIIOJIE30BAaHHEM
[aKeTOB MPUKIAAHBIX HOPOrpaMM B pa3IMUYHBIX OOJIACTSIX MEAUIUHCKON JEATelNbHOCTH:
KapAHOJIOTHH, TPAaBMAaTOJIOT U, OPTONEINHU U JIp.

[IpenoaBaHre TUCHMIUIMHBI TpeAycMaTpUBaeT cleayromue (opMbl OpraHU3alUuu
y4eOHOT0 TMpoIiecca: JIEKIUH, JJabopaTopHbIe padO0ThI, CAMOCTOSATEIbHAA paboTa 00yUaIOIIErocs.

IIporpaMMoil IUCHUIUIMHBI MPEIYCMOTPEHBI CIEAYIOUIME BHIBI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OOmiast TpyAOEMKOCTh OCBOCHMS IMCLUIUIMHBI COCTaBiseT 4 3a4eTHbIX eAuHuIbl, 144
yaca.

SI3pIK 00yUEHUS 110 TUCIMITIIMHE «PYCCKUHN »



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUYEHHS MO AUCLUILTHHE

1.1. Tlenu npenogaBaHusi JUCIUTUTMHBI

N3ydyeHnne MeTOIOB MOJAEIUPOBAHUS OOBEKTOB MPOTE3UPOBAHUS MPU  PA3TUUHBIX
BHEUIHUX BO3AecTBUIX. DOpMHpOBaHNE HABBHIKOB MOCTPOEHUS CTATUYECKUX, KNHEMAaTHYECKUX
U JUHAMHYECKHX MOJeNiell OpraHoB M CTPYKTYp YEJIOBEYECKOTrO OpraHu3Ma B HOpME, MpU
[ATOJIOTUH, KOPPEKLIMU U PEKOHCTPYKIIUH.

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

1.3. TIlepeueHp mIaHUPYEMBIX PE3YJIbTATOB 00YUEHUS MO AUCUUIUINHE, 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

tabnure 1.

Ta6ymma 1 — [lepeyeHb KOMITETCHIIMA ¥ MHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpynna) | Kox n nHaumenoBanue | Kox n HauMeHOBaHUE MHIMKATOPA JOCTHIKEHHUS
KOMIIETEHINH KOMIICTEHINH KOMITETEHIINH

VK-1 Cnocoben

OCYIIECTBIISATh

KPUTUYECKHH aHAIIN3

p VK-1.B.2 Bnasers HaBbIKaMH UCIIOIb30BaHUS

POOJIEMHBIX
YHUBepcallbHbIE . QJITOPUTMOB U UPPOBBIX CPEJICTB,

CUTYyalluii Ha OCHOBE
KOMITETEHINH MpeIHa3sHauYeHHBIX U1 aHaIn3a HHOpMAIHH U

CHUCTEMHOTO

JAHHBIX

0JIX0/1a,

BbIpa0aThIBaTh

CTpPaTEruIo NEUCTBUI

YK-2 Cnocoben VYK-2.3.2 31arb 1upoBble HHCTPYMEHTHI,
YHuBepcalbHbIE YIPaBJIATh IPOEKTOM | IpeAHa3HAYeHHBbIE I pa3pabOTKH
KOMITETEHIHH Ha BCEX JTarax ero MPOEKTa/pEHICHNs 3a1a4H; METOIBI U

KU3HEHHOTO LIUKJIa IIPOrpaMMHBIE CPEJICTBA YIIPaBJIECHUS IPOESKTAMHU

ITK-1 CnocobHOCTH K

aHaJM3y COCTOSIHUSA

Hay4YHO-TEXHUYECKON

po0JIeMsl,

TEXHUYECKOTO

3a/laHUS U [IK-1.Y.1 ymeTp npoBOANUTE NOUCK U aHAIN3

MOCTAaHOBKE LEJIN U HAyYHO-TEXHHUYECKOW HHPOPMALIUU
[TpodeccrnonanbHbIe I v bopmaruy,
KOMITETEHIIHH 3aja4 OTEYECTBEHHOT'O M 3apyO0eKHOTO ObITA IO

MIPOEKTUPOBAHUS pa3paboTke OMOTEXHUYECKUX CUCTEM U

cucteM U(ppoBoit TEXHOJIOTHH U1l METUITUHBI

MEIUIIMHBI HA OCHOBE

noaoopa ¥ U3y4eHus

JUTEPATyPHBIX U

MaTeHTHBIX

HUCTOYHHUKOB

[1K-2 Crioco6nocts k | I1K-2.3.1 3HaTh Kakum 06pa3oM (HopMyIHpOBAThH

MIOCTPOEHHUIO MIOCTaHOBKY 3aJ1aul U OIpeiesTh Habop

MaTeMaTHYECKUX MapaMeTpoB, C YI4ETOM KOTOPBIX JTOJIKHO OBITH
[TpodeccuonanbHble .

Mojenein IIPOBE/IEHO MOJIEIMPOBAHUE NTPOLIECCOB,
KOMITETEHINH

OMOTEeXHUUYECKUX 00yCJIOBJICHHBIX TPUMEHEHNEM OMOTEXHUYECKHX

CHCTEM U CHCTEM M MEAMLIMHCKUX U3JeIUi

MEJULIMHCKUX [1K-2.Y.1 ymeTh onpenensiTh BBIXOIHBIE




U3 aenni

napamMeTpsl U QyHKIUHU pa3padaThIBaeMbIX
OMOTEXHUUYECKUX CUCTEM M MEAMLIMHCKUX
U3JIENINI Ha OCHOBE aHAJIN3a (PU3NIECKUX
IIPOLIECCOB U ABJICHUN

[IK-2.V.2 ymets pa3pabaTsiBaTh
MaTeMaTH4eCKue MOAEIH (PyHKIIMOHUPOBAHUS
OMOTEeXHUYECKUX CUCTEM M MEAMIIMHCKUX
U3JeNIni, OCHOBAaHHBIX Ha UCIOJIb30BaHUU
O01O(pU3NIECKUX MTPOLIECCOB U SBICHHUMA
[1K-2.Y.3 yMeTh NpOBOAUTH KOMIIBIOTEPHOE
MOJIeIUpOBaHNe (PYHKITMOHUPOBAHHS
OMOTEXHMUYECKUX CUCTEM M MEAMLIMHCKUX
u3aenni

[1K-3 CnocoGHOCTE K
BbIOOPY MeTO/a U

pa3paboTke
nporpamm
AKCIIEPUMEHTAJIbHBIX
HCCIICIOBAaHUM,
[IPOBEICHUIO [1K-3.3.1 3HaTh KaK NpaBUIBHO CHOPMYITHPOBATH
[Ipodeccuonanbubie | MEIUKO- 3a/1a4u JUTsl BBISIBJICHUS! IPUHITUIIOB U MTyTEH
KOMIIETEHITHH OMOIOTMYECKHUX CO3/1aHUS UHHOBAIIMOHHBIX OMOTEXHUYECKUX
UCCIIEI0BAHUM C CUCTEM U U3JEIUN
UCIIOJIb30BaHUEM
TEXHUYECKUX
CPEIICTB, BHIOOPY
MeToa 00paboTKH
pe3ynbTaTOB
HUCCIEeN0BaHuN
ITK-4 CriocobHOCTSH K
pa3zpaboTke
CTPYKTYPHBIX U [1K-4.3.1 3HaTh nepedeHs mpobieM B 00IacTu
KITMOHATbHBIX a3pa0OTKH HOBBIX HHCTPYMEHTAJIBHBIX METOJIOB
[TpodeccronanbHbIe Pymxn pasp PYM A
CXeM Y NHHOBALIMOHHBIX TEXHUYECKUX CPEICTB
KOMITETCHIINH .
OMOTEXHUYECKHUX OMOTEXHUYECKUX CUCTEM U TEXHOJOTUM st
CHUCTEM U 3/1paBOOXpPaHEHUS
TEXHOJOTHI I
3/1IpaBOOXPAHEHUS
[TK-5 Cnocoben
[1K-5.B.1 BnaneTs HaBbIKaMH pa3padOTKU
MIPOEKTUPOBATh . -
TEKCTOBOM U KOHCTPYKTOPCKOM IOKYMEHTAIIUH
[Ipodeccuonanbabie | HHHOBAITMOHHBIC
Ha MTHHOBAIIMOHHBIE OMOTEXHUYECKUE CHCTEMBI
KOMITETEHIIMH OMOTEXHUYECKUE
MEUIIMHCKOTO, YKOJIOTHYECKOTO 1
CHUCTEMBI 1
OMOMETPUUYECKOTO Ha3HAUYCHUS
TEXHOJIOTHH

2. Mecro nucuumianHsl B cTpykType OI1
JucnurnnuHa MokeT 6a3upoBaThCsl HA 3HAHUSAX, PaHee MPUOOPETEHHBIX 00YJIarOITUMUCS
MIPU U3YYECHHUH CIIETYIOUIUX TUCIUIUINH:
— «UHDopManMOHHBIE OCHOBEI OMOMEXAHUKH).

3HaHI/I$I, IMNOJIYYCHHBIC IIPpU H3YUCHUHW MaTepuajia HaHHOﬁ JUCHUIIIINHBI, MMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUC, TAK U MOT'YT HCIIOJIb30BATHCA ITPU U3YUCHUHN APYTUX OUCHUIIINH
— « HayuHo-mccliegoBaTebcKas pa60Ta».




3. OOBEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mEeM 00beMe JMCHUILUIMHBI, TPYIOSMKOCTH OT/ACIbHBIX BHIOB Y4EOHOMH
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) IpPeACTaBICHbI B
Tadymue 2.

Tabmuua 2 — O6beM U TPYIOEMKOCTh TUCIUIITMHbI

TpynoemMKocTs 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Nol
1 2 3
Oowan mpyooemKocmp oucCyunIUHbLL, 4/ 144 4/ 144
3E/ (4ac)
U3 Hux uacoe npaKmuyecKkoil no020moeKu 24 24
AyoumopHuie 3aHamus, BCEro Jac. 68 68
B TOM YHCJIC:
nexiuu (JI), (dac) 34 34
npakTudeckue/cemunapckue 3anatus  (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 34 34
KypcoBoii mpoekT (padota) (KII, KP), (1gac)
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 40 40
Buo npomesxxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, dudd. 3au, OK3. OK3.
JK3.**)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJIO0EMKOCTH JUCIUILTHHBI MO pa3esiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIINHBI U MX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILIUHBL, UX TPYAOEMKOCTh

Paznenbl, TeMbI AUCHUITIIMHBL Jlexuma | 113 (C3) - JIP KII CPC
(dac) (dac) (qac) (dac) (gac)
Cewmectp 1
Tema 1. TeopeTnyeckre OCHOBEI MAaTEMaTHIECKOTO 2 0 )
MOJIETTMPOBAaHMSI 00 BEKTOB MPOTE3NPOBAHUS
Tema 2. MonenupoBaHue 0ObEKTOB TPOTE3UPOBAHUS B 6 6 6
KapInOJIOTHH
Tema 3. MojenupoBaHue 00bEKTOB IPOTE3NPOBAHHS B 4 4 6
TPaBMaTOJIOTHU M OPTONIECITUH
Tema 4. MonenupoBanue 0ObEKTOB IPOTE3UPOBAHUS B 4 4 6
OTOJIAPUHT OJIOTHH
Tema 5. MonenupoBanue 00bEKTOB MPOTE3UPOBAHMS B 6 6 6
0 TaILMOJIOTHH
Tema 6. MonenupoBaHue 0ObEKTOB IPOTE3UPOBAHUS B 4 4 6
YpOJIOTHH
Tema 7. MonenupoBanue 00bEKTOB MPOTE3UPOBAHMS B 4 4 4
TepHHUOJIOTUI
Tema 8. Pacu€rHble CXeMBI OPraHOB U CTPYKTYP 4 6 6
YeJIOBEYECKOI0 OpraHnu3ma
Hroro B cemectpe: 34 34 40




Hroro 34 0 34 0 40

[IpakTnueckas
00yJaronuMucs

IoATOTOBKA
OIMPCACIICHHBIX

BBITIOJTHEHU U
Oynymen

3aKJIIOYAeTCSl B HEMOCPEICTBEHHOM
TPYAOBBIX  (YHKUIUH,  CBSI3aHHBIX  C

po(heCcCHOHATBHOMN NeATeIbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanue pa3aesioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — CopeprkaHue pa3esioB U TEM JICKIIMOHHOTO IHMKJIA

Howmep pazaena

Hazsanwne u COACPpIKAHUE PA3CIIOB U TEM JICKIIMOHHBIX 3aHATUH

Tema 1. Teopernueckue
OCHOBBI MaTEMATUUYECKOTO
MOJICIIUPOBAHUS 0OBEKTOB
IIPOTE3UPOBAHMUS.

Jlekums 1.1 ¢ nemoHcTpanuei cnaiios. [IpenMer AucuUIMHbI
u ee 3afauu. MojenupoBaHue 00bEKTOB IIPOTE3UPOBAHUS C
MCII0JIb30BaHNEM IaKETOB MPUKJIAJHBIX IPOIPAMM.

Tewma 2. MonenupoBaHue
00BEKTOB MPOTE3UPOBAHUS B
KapHOJIOTHH.

Jlexums 2.1. ¢ neMoHcTpaumeii caiaiinos. lckyccTBenHoe
cepaue. MckyccTBeHHbIe KianaHbl cepana. [ 'napoaunamMuxa
HNCKYCCTBCHHBLIX KJIAIIAaHOB CCpALa.

Jleknus 2.2. ¢ AeMOHCTpanue ciaangoB. PEKOHCTPYKTHUBHBIE
olepanuy Ha Kellyaodkax cepana. OKKIIoAEpH.
MonenupoBaHue CTPYKTYp CepALa.

Jlekums 2.3. ¢ AeMOHCTpanMei ciaaiaoB. Anmnaparsl
BCIIOMOTaTeNIbHOr0 KpoBooOpaiieHus. [IpoTe3pl KpOBEHOCHBIX
COCY/IOB, CTEHTBI.

Jlekums 2.4. ¢ neMoHcTpaumeii ciaiinos. MoaenupoBanue
CTPYKTYP KPOBEHOCHBIX COCYAOB U AJIEMEHTOB KOHCTPYKIIHI
IIPOTE30B.

Tema 3. MoaenupoBanue
00BEKTOB MPOTE3UPOBAHUS B
TPABMATOJIOTHH U OPTOTEINH

Jleknms 3.1. ¢ neMoHcTpanmei ciaaixoB. DHIONPOTE3HI.
Jleknms 3.2. ¢ neMoHcTpanmeil ciaaiaoB. YpecKOCTHBIN 1
HAKOCTHBIN OCTEOCHHTE3.

Jlekums 3.3. ¢ nemoHcTpaumeii caaiinos. Monenuposanue
CTPYKTYp OOBEKTOB NMPOTE3UPOBAHUS U AIEMEHTOB KOHCTPYKIIHIA
npote3oB. VMccnenoBanne 6MoMexaHMYECKO COBMECTUMOCTHU
«OMOJIOTHYECKUN 0OBEKT-TIPOTESY.

Tewma 4. MonenupoBaHue
00BEKTOB MPOTE3UPOBAHUS B
OTOJIAPUHIOJIOTH

Jlekuus 4.1. ¢ neMoHcTpanmeii ciaiinos. [Iporessr —
UMIUIAHTATHI B CIIYXOYTYYIIAIOIINUX PEKOHCTPYKTUBHBIX
ornepanusax Mpu MOPaKEHUU HAPYKHOTO CIIyXOBOT'O MPOX0/a,
0apabaHHOI MepenoHKN, MEXaHUUYECKUX CTPYKTYp U OKHA
CPEIHEro yXa.

Jleknus 4.2. ¢ neMoHcTpanuen ciaaiigos. Moaenuposanue
CTPYKTYp OOBEKTOB MPOTE3UPOBAHUS U AIEMEHTOB KOHCTPYKIIHMA
IIPOTE30B.

Tewma 5. MoxenupoBaHue
00BEKTOB MPOTE3UPOBAHUS B
0 TaTILMOJIOTHH

Jleknms S.1. ¢ neMoHcTpanmeii ciaiinoB. KoHTaKTHBIE JIMH3BI.
HckyccrBennslii Xxpycranuk. Knunc —nmun3sl. [IpoTesupoBanue
porosuisl. Lupkisxk rinaza. IlimomOupoBanue riaasa.

Jlekuus 5.2. ¢ xeMoHcTpanmei caaiaoB. MoaenupoBaHuie




CTPYKTYp OOBEKTOB MPOTE3UPOBAHUS U DIIEMEHTOB KOHCTPYKIIUN
MPOTE30B.

Jlexnus 5.3. ¢ nemoHcTpanuei ciaaiigos. VccienoBanue
OMOMEXaHUUYECKON COBMECTUMOCTH «OMOJIOTUYECKUN OOBEKT-
IPOTE3N.

Tema 6. MoaenupoBanue
00BEKTOB MPOTE3UPOBAHMS B
ypOJIOTHH

Jlekuus 6.1. ¢ nemoHncTpanmei ciaaiaoB. MickyccTBeHHas
II0YKA, UCKYCCTBEHHBI MOYEBOU ITy3BIPb.

Jlekuus 6.2. ¢ neMoHcTpanmeii ciaiinos. MoaenupoBanue
CTPYKTYp OOBEKTOB MPOTE3UPOBAHUS U JIEMEHTOB KOHCTPYKLIUN
IIPOTE30B.

Tema 7. MoaenupoBaHue
00BEKTOB MPOTE3UPOBAHUS B
TE€PHUOJIOTUH

Jlekums 7.1. ¢ neMoHcTpanmeii caaiiioB. ['epHuoriacTuka.
MMnuaHTaThl IpU HE HATSKHOW IT'€pHUOIIIIACTHKE.

Jlekuusi 7.2. ¢ neMoHcTpanmei caaiaoB. MoaenupoBaHue
OMOMEXaHMYECKOI0 B3aUMOJICHCTBUS «OPraHU3M-IIPOTE3 —
UMIUIAHTAT».

Tema 8. PacuéTtHble cXeMBI
OpTaHoOB U CTPYKTYP
YEJI0BEUYECKOro OpraHu3Ma

Jlekums 8.1. CraTuueckue pacueTHbIE CXEMbl OPIaHOB U
CTPYKTYp 4€JIOBEYECKOIO OPraHU3Ma.

Jlexums 8.2. Kunemarndeckue pacueTHbIE CXEMbl OPIaHOB U
CTPYKTYp 4eJI0BeYeCcKoro opranusMa. OIpeieneHue CKopocTel u
YCKOpPEHUI OHOJIOTHYECKOro 00BeKTa, paccMaTpUBAEMOro 110
IUIOCKOW KHHEMAaTUYeCKOH CXeMe.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTb IPUBEICHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHS U UX TPYJOEMKOCTh

Ne
o/

Templ mpakTH4EeCKUX
3aHATHI

N3 nux Ne
@opMBI IPAKTUYECKUX | TpyrnOEeMKOCTh, |IPAaKTUYECKOH |pa3zerna
3aHATUN (gac) MOATOTOBKH, |AUCIUI
(dac) JIUHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.

Tabmuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh

N3 Hux No
Ne HaunmenoBanme nabopaTopHbIx paboT TpynOEMKOCTS, | MPAKTHUCCKOH | pasiena
/1 (gac) MMOATOTOBKH, | JUCIIHI
(gac) JIMHBI
Cemecrp 1
1 | MoaenupoBaHue KPOBEHOCHBIX COCY/IOB C 4 2 2
MATAIOTUSIMH
2 | MopenupoBaHre KOPPEKLIUHU KIIallaHOB 2 1 2
cepua.
3 | MoaenupoBaHue 9YpeCKOCTHOTO 2 1 3




OCTEOCHHTE3A.
4 | MonenupoBaHHe CTPYKTYP ITO3BOHOYHHUKA. 2 1 3
5 | MoaenupoBaHnue CTPYKTYp CPEAHETO yxa 2 1 4
6 | MoaenupoBaH#e CTPYKTYp IJ1a3a 4 2 5
7 | MonenupoBaHuE MOYEBOTO ITY3bIPS C 6 2 6
MATOJIOTUSMU M PEKOHCTPYHPOBAHHOTO
8 | MonenupoBaHue IpblX MEPEAHEH OPIOIITHON 4 2 7
CTEHKH W ITaXOBOI 00J1acTh
9 | CraTtuyeckue pacueTHBIE CXEMbI OPTaHOB U 4 2 8
CTPYKTYP 4€JIOBEYECKOTI'0 OpraHu3Ma.
10 | KunemMaTnyeckue pacueTHbIC CXEMbI OPTaHOB 4 2 8
U CTPYKTYP Y€JIOBEYECKOI0 OpraHu3Ma.
Bcero 34

4.5. KypcoBoe npoeKkTupoBaHHe/ BHIIOTHEHUE KypCOBOU PabOTHI
VY4eOHbIM MJIaHOM HE IPESYyCMOTPEHO

4.6. CamocrosTenbHas padboTa 00y4aromuxcs
Bunel caMmocTosTenbHON pabOTHI M €€ TPYA0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabmuna 7 — Bunbl camocTosTenbHON pabOThI U €€ TPYAOEMKOCTh

. Bceero, | Cemectp 1,
Bua camocrositensHOM paboThI
yac yac
1 2 3
N3y4eHne TeOpeTHUECcKOro MaTepuana
4 4
nucuuruael (TO)
Kypcosoe npoektuposanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Boinonnenue pedepara (P)
ITonroroBka K TeKyIeMy KOHTPOJIO
ycneBaemoctu (TKY)
Jowmamrnee 3ananue (J13)
KonTponbubie paboTel 3a04HNKOB (KP3)
IToaroroBka K MpoMeXyTOYHOU
36 36
atrectrauuu (I1A)
Bcero: 40 40

5. Ilepedyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yYaromuXxcs Mo JUCHUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITENIbHON paboThl 00yYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN
[lepedyeHp MeYaTHBIX U DJEKTPOHHBIX YIeOHBIX M3IaHUH MPUBEIEH B TaOIHUIE 8.
Tabnuua 8— [lepeyeHp Me4YaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUI

MTudp/ KomrgectBo
bubnuorpaduuaeckas ccpuika
URL anpec AK3EMILLIPOB




B
OoubIHoTeKe
(kpome
IEKTPOHHBIX
AK3EMILIPOB
)

61 Beryn, II. U. MonenupoBanue B OMOMEXaHHUKE : yueOHOe 16
b 37 noco6wue / [1. U. beryn, I1. H. Adonun. - M. : Beicur. mik., 2004.
- 390 c. : puc., Tabn. - bubmuorp. B konue rias. - ISBN 5-06-
004798-9 : 339.90 p.

URL.: http://bi | Beryn, I1.1. Buomexanudeckoe MOIETHPOBaHUE OOBEKTOB
blioclub.ru/ind | mpore3upoBanus : yuebHoe nocobue / IL.U. beryn. — CaHkr-
ex.php?page= | [lerepOypr : [lonurexunuka, 2011. — 467 c.

book&id=120
863

7. IlepeyeHb MEKTPOHHBIX 0Opa30BaATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(}OpPMaLOHHO-
TEJIEeKOMMYHUKAaMOHHONW ceTn «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHS TUCIHUILIAHBI
npuBezeH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJEKOMMYHUKAIIMOHHOU ceTh «HTepHEeT»
URL anpec HaumenoBanue

http://orthoload.com Basa quarHocTHYeCcKrMX UCCIENOBAHUN

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHsI, HCIIONB3yeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOeCTICUeHHs TTpecTaBieH B Tadsmire 10.

Tabmuua 10— IlepedyeHb nporpaMMHOro o0ecreyeH s

No /1t HanmenoBanue

He npenycmorpeno

8.2. IlepeueHp MH(OPMAIIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOoIlecca 1Mo JUCIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

No /1t Hanmenosanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB MaTepuambHO-TEXHHUYECKON 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUIINHE, TIpeIcTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTeprallbHO-TEXHUYECKOH 0a3bl



http://biblioclub.ru/index.php?page=book&id=120863
http://biblioclub.ru/index.php?page=book&id=120863
http://biblioclub.ru/index.php?page=book&id=120863
http://biblioclub.ru/index.php?page=book&id=120863
http://biblioclub.ru/index.php?page=book&id=120863

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaTbHO-TEXHUUECKOU Oa3bl (pu HEOOXOMMOCTH)

MynbTuMeauiiHas JIEKIUOHHAS ay IUTOPUS

KommbrorepHsIii kiacce 1433

10. Onenounsie cpeacTBa AJs MPOBEICHUS IPOMEKYTOUHOMN aTTeCTAI[H
10.1. CocraB OLIEHOYHBIX CPEACTBAIS MPOBEACHUS MNPOMEXKYTOUYHOH aTTEeCTALUH
00yJaromuxcst Mo JUCUUIUIMHE puBeAeH B Tabnuue 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUISL IPOBECHUS IPOMEKYTOYHOM aTTeCTalluu

Buza npomMexyTo4HOM aTTecTalluu IIepedyeHp OLICHOYHBIX CPEACTB

DK3aMeH Crmcok BOIIPOCOB K 3K3aMCHY.

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIN O0OYJaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIHIA, KOTopas puBecHa B Tadumie 14. B TeueHne cemMecTpa MOXKET MCIOIb30BaThCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIB30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabnuna 14 —Kpurepuu onieHKH YpoBHS chOPMUPOBAHHOCTH KOMIETCHITHI

Or11eHKa KOMITETEHIUI

Xapakrepuctvka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutpHad mIKama paKTep (bopvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, MTOCIIE0BATEIHHO U TPAMOTHO €T0 U3JIaraer;

— ONMHUpasCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESITEIILHOCTHIO HAIPABJICHHS;

— yMeTno 000CHOBBIBAET U apTyMEHTUPYET BBIIBUTAEMbIE UM HJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BJIQJICET CHCTEMOMU CIIeMaTN3NPOBAHHBIX TOHSTHH.

«OTIIMYHO»
(Ga4YTCHO»

— 00yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepHa, TPaMOTHO H
M0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOM
JTUTEPaTypPHL;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C NPAKTHYCCKOH JESITEIHLHOCTHIO
HaIPaBIICHUS;

— apryMEHTUPYET HayYHbIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— BJIQJICET CHCTEMOH CIIeMATN3NPOBAHHBIX TTOHSITHH.

«XOPOIIIO)»
«3aYTEHO»

— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYILIECTBY H3JaracT €ro, ONHMpasCh Ha 3HAHHUS TOJBKO OCHOBHOWU
JUTEpaTypHl;

— JIOIyCKaeT HeCYLIECTBEHHbIE OIIMOKN 1 HETOUHOCTH;

— ACTIBITHIBAET 3aTPYAHEHHS B MPAKTUYECKOM NPUMEHECHHHM 3HAHMI
HaIlpaBJICHUS,

— cl1abo apryMeHTHPYET HayuHbIE MTOJI0KECHHUS,

— 3arpynaHsieTcs: B GOpPMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;

— YAaCTUYHO BJIAJIEET CUCTEMOM CHEIMATU3UPOBAHHBIX MOHSITUH.

«y/IOBJIETBOPUTEITHHOY
«GAuTEHO»




Or11eHKa KOMITETEHITUH

XapakteprcTrka chOpMUPOBAHHBIX KOMIIETEHITHI
5-0ayupHas mKana PAKTCp (bopmmp

— oOyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrpPaMMHOTO
Marepuaa,

— JIOMYCKAeT  CYIIECTBCHHbIE  OIMMOKKM W  HETOYHOCTH  TIpU
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HaNPaBIICHUY;

— UCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He (OPMYTUPYET BBIBOJOB M 0000IIEHUH.

HCYOOBJIICTBOPUTEIILHO
<HC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadsmie 15.

Tabmuna 15 — Borpocs! (3agaun) 1S 9K3aMeHa

Ko
Ne mi/mm [Tepedens BOmpocoB (3a1a4) Il 9K3aMeHa A
UHJIMKaTopa
1 MopenupoBaHue JujiaTaluy THOKUM OaJIOHOM VYK-1.B.2

KpoBeHOCHOTO0 cocyza u uccienoBanue H/IC B ero
CTPYKTypax B 3aBUCUMOCTH OT UX T€OMETPUUYECKUX
[1apaMETPOB U MEXAHUYECKUX CBOMCTB.

2 MonenupoBaHue KpOBEHOCHOI'O COCYZa C aHEBPU3MaMU U YK-2.3.2
uccnenoBanre HJIC B ero crpykrypax B 3aBUCUMOCTH OT
TCOMECTPHUYCCKUX MApaMETPOB U MCXaAHUYCCKHUX CBOMCTB
COCYZIa Ml aHEBPU3MBI

3 MogenupoBanue JeBOTO Keinyaouka cepana ¢ natomorusvu u | [IK-1.Y.1
uccnenoanre HJIC B ero cTpykTypax B 3aBUCUMOCTH OT
T€OMETPUUYECKUX ITAPaMETPOB U MEXAHMYECKUX CBOWCTB
JIEBOTO KEJIYJ0UKa

4 MopenupoBaHue NpeacepaAnii cepna ¢ UMIIAHTaTOM U [IK-2.3.1
uccienoanre HJIC B ero cTpykTypax B 3aBUCUMOCTH OT
TEOMETPUUYECKUX NAapPaMETPOB U MEXAHUYECKUX CBOMCTB

5 MonenupoBaHue ria3Horo s010Ka Mpu KOMIIPECCUH U [K-2.V.1
uccnenoBanre HJ[C B ero ctpykrypax B 3aBUCUMOCTH OT
TCOMETPHUICCKUX MAPaAMETPOB U MCXAHUYCCKHX CBOMCTB

6 MozenupoBaHue ri1a3HOro S6J0Ka MPU U3MEPEHUU [IK-2.y .2
BHYTpUIJIa3HOTO AaBiieHus u uccienosanue HAC B ero
CTPYKTypax B 3aBUCUMOCTU OT F€OMETPUUECKUX I1apaMETPOB
Y MEXaHUYECKHUX CBOMCTB

7 MogenupoBaHue JUCKA 3pUTEILHOIO HEPBA U UCCIIEI0BAHNE
H/IC B ero cTpykTypax B 3aBUCUMOCTH OT F€OMETPUUECKUX
napamMeTpoB, MEXaHUYECKUX CBOMCTB CTPYKTYp U TpaJUeHTa
BHYTPHTJIA3HOTO U BHYTPUYEPEITHOTO JaBICHUN

8 MonenupoBanue 6apabanHoii nepenonku ¢ nepdopauusmu u | [1IK-2.Y.3
uccinenoanne H/IC B e€ cTpykTypax
9 MonenupoBanue MoueBoOro my3bips u ucciegosanue HJC B [IK-3.3.1

€ro CTPYKTypax B 3aBUCUMOCTH OT T€OMETPUUYECKUX
11apaMeTPOB, MEXaHUYECKUX CBOMCTB.

10 MopenupoBanue O€JI0N JTHHUH )KHBOTA C MAaTOJIOTHIECKUM I1K-4.3.1
obpa3oBanuem u uccienoBanue H/IC B cTpykTypax >KHUBOTA C
MATOJIOTHIECKUM 00pa30BaHUEM B 3aBHCHMOCTH OT MX
TEOMETPHUYECKUX MapaMeTPOB U MEXaHUYECKUX CBOWCTB

11 Cratndeckue pacueTHbIE CXEMBbI OPTaHOB U CTPYKTYP [IK-5.B.1
4eJI0BEYECKOI0 OpraHu3Ma




12 Kunemarnueckue pacdeTHbIE CXEMbI OPTaHOB U CTPYKTYP
YeJI0OBEYECKOI0 OpraHu3Ma

Bormpocsr (3amaun) nis 3avera / qudd. 3aduera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera

Kon

Ne i/ Ilepeuens Bompocos (3amay) s 3auera / nudd. 3adera
p P (sana1) 1 pd HHIMUKATOpa

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

[lepeyeHp TeM [UII KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHHUS KypCOBOH pabOTHhI
Mpe/ICTaBiIeHbI B Tabuie 17.
Ta6ymma 17 — [lepedenn TeM 11 KypCOBOTO POSKTHPOBAHMS/BBITIOJIHEHHSI KyPCOBON paOOTHI

No 11/ [TpuMepHBIii IepeYeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BBIITOIHEHHS
B KypCcoBOH paboThl

Y4eOHBIM IUTAHOM HE MMpEaAYCMOTPCHO

Bompocel s mpoBelneHuss TPOMEXYTOYHOM aTTECTallud B BHJE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabnuna 18 — [IpuMepHBIi IepeYeHb BOPOCOB JJIsI TECTOB

Kon

Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
WHJUKATOpa

He npenycmoTtpeno

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCS 3a09HOU (hOPMBI
0o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No i/t [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONPEICIAIONINE  MPONEAYphl  OIICHWBAaHUS
UH/IMKATOpPOB, XapaKTepU3YIOIIUX d3Tambl (HOpPMUPOBAHMS KOMIIETEHLUH, COAepKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYyOIUX TOPSAOK M MPOLEAYpPY
IPOBEIEHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTecTalluy 00y4aroIuXxcst
I'VAIL

11. Mertoauydeckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTIAHBI

11.1. Meroauueckue ykasaHMs s OOy4aroIUXcs 10 OCBOEHHIO JIEKIIMOHHOTO
MaTtepHuana (eciu npedycmompeHo Y4eOHbIM NIAHOM NO OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3HAYeHME JIEKIIMOHHOTO MaTepHaja — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
riyOOKoe W sICHOE W3JIOKEHHE YdeOHOro marepuana. HasHadeHne COBpEMEHHOW IJIEKIIMU B
paMKax IUCIHMIIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(MOPMALMIO 1O TEME, a B OCBOCHUU
byHIaMEHTATFHBIX TPOOJIEeM TUCHHIUIMHBI, METOJOB HAyYHOTO ITO3HAHHS, HOBEUIINX
JOCTHD)KEHUI Hay4dHOH MbIciau. B yueOHOM mporiecce JEKIUs BBIMOIHAET METO0JIOIMUYECKYIO,
OpraHU3aIMOHHYI0 U WHPOPMANMOHHYIO (YHKIUH. JIEKIMsS pacKpbIBaeT MOHATUHHBIN armapat
KOHKPETHOU o0yiacTH 3HaHus, €€ MpoOseMbl, AaeT LEeIbHOE NPEACTaBICHUE O AUCIHIUIMHE,
MOKa3bIBAaET B3aMMOCBS3b C IPYTHMHU JUCITUTUTHHAMH.

[InaHupyemble pe3yabTaThl NP OCBOCHUH 00YyYaIONIMMHUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJIyY€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aWMOCBA3aHHBIX 3HaHUH, YpPOBEHb
KOTOPBIX ONpPEIETAETCS 1EIEBOM YCTAHOBKOM K KaX 0l KOHKPETHON TEME;




— TIONy4YEHHE OMBITa TBOPUYECKON paOOTHI COBMECTHO C MPEIO/IaBaTEIIEM;

— pa3BuTHE TPOPECCHOHATBHO-ICIOBBIX  KAauecTB, JIIOOBH K  TIpEAMETYy W
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIIICHHS.

— TOosBJIEHHE HEOOXOAMMOT0 UHTEpEeca, HEOOXOAUMOTO Il CAMOCTOSTEIbHON pabOThI;

— TIONy4YeHHE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHS HAyKH W TEXHUKH U O
MPOTHO3€E UX Pa3BUTHS Ha OJMDKANIIINE TOJIBI,

— Hay4YUThCS METOJUYECKH 00padarhiBaTh MaTepuay (BBIACIATH TJABHBIC MBICIU H
MOJIOKEHHUS, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIaM, TMOBTOPSATH WX B Pa3IMYHBIX
(bopMyITUPOBKax);

—  MOJIy4YeHHE TOYHOT'O TTOHUMAHHUS BCEX HEOOXOIUMBIX TEPMHHOB M TTOHSATHH.

JlexuMOHHBI MaTepuan CONpPOBOXKIACTCA IEMOHCTpalueld CIaifoB U IIPOBEICHUEM
KOPOTKHX JIUCKYCCUH 00 OCOOCHHOCTSIX IPUMEHEHUS OT/ICIbHBIX TEMATHK TI0 JUCITUTLINHE.

11.2. Meroauueckue ykazaHusi sl OOYYarOIIUXCsS MO BBIIOJHEHUIO J1a00PaTOPHBIX
pabor

B xoxe BeImonHEHHsS Ja0OPaTOPHBIX paboT OOydYaroOmMKCS [OJDKEH YIrIIyOuTh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKOU
OKCIIEPUMEHTAa B COOTBETCTBUH C KBAJTU(HUKAIMOHHONW XapaKTEPUCTHKONW OOYyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 3KCIIEPUMEHTAIbHO-IIPAKTHYECKOM, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATHI.

BeinonHenue 51abopatopHbBIX padoOT OOy4aromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBIL, OIpeNeisieMoil y4eOHBIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIuM pelIeHre CIeIyOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMS IMPOLECCOB, SBIEHUH U  OOBEKTOB,
M3Y4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIuleHHe, Pa3BUTHE U JeTalu3allds TEOPETUYECKUX 3HAHUN, MOJYyYEHHBIX Ha
JEKIUSX;

— TOJy4YyeHHe HOBOM MH(OpMAaLMU 110 U3y4yaeMOW JUCIUIINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ 71a00paTOpHBIM
000pyI0BaHUEM U IPUOOPaAMHU.

3ajianue ¥ TpeboBaHUs K MPOBEICHUIO J1a00paTOPHBIX PaboT

KomMruieke perraeMbIx 3aja4 0XBaThIBACT Bce MPOMACHHBIC pasznenbl. CTyIeHT moiayJaeTt
3a/laHie C UWHIUBUIYyaJbHBIMU [apaMeTpaMd B COOTBETCTBHM C HOMEpPOM BapHaHTA.
JlaGopaTopHasi paboTra MPOBOAUTCS B COOTBETCTBUUM C HWHCTPYKIUSMHU TMPENOaaBaTels,
03BYYEHHBIMH T€pEl HAYaJIOM BBITIOJIHEHUS PAOOTEHI.

CrpykTypa u dopma oTyeTa 0 JabopaTOpHOH paboTe

OTtyer cocTaBiAeTCs KaXAbIM CTYACHTOM HHIUBUIYAIbHO.

[Tpu odopmieHun ordyera MpU BBHITOJHEHUH MPAKTHYECKOH pabOThl B KOMIBIOTEPHOM
KJIacce B HEM JOJKHBI ObITh MPECTABIIEHBI CIEIYIOIINE Pa3/ielibl:

1 Hens paboThI

2 Tlopsiiok U METOJMKA BBIMOTHEHHS pabOTHI

3 O6paboTka pe3yabTaTOB COCTABICHHBIX CTYIEHTOM HCCIIEI0BaHUN

4 Cxembl MOJIeNIel WM TaOJINILIbI, HJUTFOCTPUPYIOLIUE UCCIIET0BaHUS

5 AHanu3 pe3ynbTaToB U BBIBOJIBI 110 paboTe.

TpeboBanus k 0hopMIICHUIO OTYETA O TAOOPATOPHOU paboTe

[Ipu odopmiieHnn oTYeTa MPHU BBIMOJHEHUH MPAKTUYECKOW pabOTHI Ha jabopaTopHOI
YCTAHOBKE B OTYETE JOJDKEH OBITh OQOPMIICH TUTYIBHBIN JUCT, npuHAToro B ['YAII oOpasua,
JOJIKHBI OBITH TPEJCTABIICHBI B YKa3aHHOM MOCIEI0BATEIbHOCTH CIAEAYIOUINE pa3Iebl:




1 Lenb paboTHI;

2 CxeMBbI MOJEIIEH,

3 ITopsaoK WiIM METO/AMKA BBINOJIHEHHS paboThI;
4 Pe3ynbTaThl BBIIIOJIHEHHBIX U3MEPEHUIL;

5 O6paboTKa pe3yabTaTOB SKCIEPUMEHTA;

6 AHanu3 pe3ynbTaToB U BBIBOJBI 110 paboTe.

11.3. Meroauueckue ykazaHus UIsi OOYYaIONIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHOMN
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIbHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy IO
3aJIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IMPEMOJAaBaTENsl, HO 0€3 ero HernocpeACTBEHHOTO
YYaCTHS.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTEIbHAs padoTa MOXKET
BKJII0YATh B €051 KOHTPOJIBHYIO padoTy.

B mporiecce BBHIMOTHEHHSI CaMOCTOSITEIIEHON paboThl, y oOydaromierocst (GhopMHUpyeTcs
enecoo0pa3Hoe IIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMCHUS
N HABBIKM B YCBOCHHMU MW CHCTCMATH3ALIUH HpI/IO6pCTaeMI)IX 3HaHHI>'I, o0ecrieunBaeT BBICOKUH
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYdYCHHsI, TIOMOTACT IOJYYUTh HABBIKH TOBBINICHHS
poEeCCHOHAIBHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepualiaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00yJarOUUX CSASBIISIOTCS:

—  Y4eOHO-METOAMYECKUN MaTepuas Mo AUCLUILIMHE.

11.4. Meroauyeckue ykKazaHus JJisi OOYYarOUIMXCS MO MPOXO0KIACHUIO MPOMEXYTOUHOM
aTTeCTallu.

[IpomexxyTounast ~ aTTecTalsi  OOyYarOlmIUXCsi  MPEAyCMaTpuUBaeT  OlLICHUBaHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB OOY4YeHHs MO AuciuruiiHe. OHa BKIIIOYAeT B
ce0s:

— D9K3aMeH — ¢opMa OIEHKM 3HAHWM, TOJYYCHHBIX OOy4YalomUMCs B TIpoOIecce
W3Yy4YEeHUsI BCEHM MMCIUIUIMHBI UM €€ YacTH, HAaBBIKOB CaMOCTOSITEILHOW pabOThI, CIIOCOOHOCTH
NPUMEHATh MX JJIs pEUIeHUs MPAKTHUYECKUX 3ajJad. JK3aMEH, Kak MpPaBWJIO, MPOBOJMUTCS B
MEepUoJ, SK3aMEHAIMOHHOM CECCHMM M 3aBEPIIAETCS aTTECTAIMOHHOMW OIEHKON «OTIUYHOR,
«XOPOLIOY, «YJOBIETBOPUTEILHO», «HEYIOBIETBOPUTEIHHO.

DK3aMeH MPOBOJUTCS B YCTHOHM (hopMe Mo BOMpOCaM U3 CIHUCKA BOMPOCOB K IK3aMEHY.
ATTecTallMOHHAsE  OLEHKa «OTJIMYHO» BBICTABISETCA €CIU BOIPOC PACKPHIT MOJHOCTHIO,
NPUBEJIEHbl MPUMEPBI, «XOpPOIIO» - BONPOC PACKPHIT HE JOCTATOYHO  LIMPOKO,
«YIOBJICTBOPUTEILHO» - BOIMPOC PACKPHIT HE TIOJHOCTHIO, HO YyKa3aHbl OCHOBHBIC O3Tallbl
MOJICJIUPOBAHUS, «HEYTOBIETBOPUTEIHLHO» - BOIIPOC HE PACKPHIT.



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




