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AHHOTaIUA

JucuumumHa «buogusndyeckue OCHOBBI JKMBBIX CHCTEM» BXOIUT B 00pa3oBaTEIbHYIO
MporpamMmy BBICIIEr0 00pa3oBaHUsI — MPOTpaMMy OakajaBpuaTa 1Mo HaIlpaBICHHUIO MOATOTOBKU/
cnenuanbHocT  12.03.04  «buoTexHUYEeCKHME CHUCTEMBI M TEXHOJIOIMM» HalpaBIE€HHOCTU
«buoTexHnyeckne 1 MEAUIMHCKUE aNNapaThl U CUCTEMBbI». JIMCHUIUIMHA peann3yeTcs Kadeapont
«Ne24y.

JlucuuiuinHa HatesleHa Ha (QOpMHUPOBAHKE Y BBIITYCKHUKA CIETYIOUINX KOMIIETCHIIMMI:

OIIK-1 «Cnoco0GeH NpUMEHATh €CTECTBEHHOHAy4YHbIE M OOIIEMH)KEHEpHBIE 3HAHU,
METO/bl MATEMaTHUYECKOTO aHAJIN3a U MOAEIUPOBAHUS B HHKEHEPHOH 1eATEIbHOCTH, CBA3aHHOU
C pa3paboTKOH, MPOEKTUPOBAHHEM, KOHCTPYMPOBAHUEM, TEXHOJOTHUSIMH IPOU3BOJICTBA H
9KCIUTyaTaluy OMOTEXHUYECKUX CHUCTEM)

CopepxaHue JTUCHMILIMHBI OXBAThIBAET KPYI BOIPOCOB, CBSI3aHHBIX C H3Y4YEHUEM

0MO0GU3NYECKUX TPOLIECCOB B CHCTEMAaX M UX CTPYKTYPHBIX 3JIEMEHTaX pa3jIMYHOIO YpPOBHS,
O3HAaKOMJICHHE C COOTBETCTBYIOUICH TEXHOJOTHEH, JTUTEepaTypoil, OMOPpHU3NUECKUMHI METOdaMU
UCCIIENOBAHUM  JKU3HEIEATENBHOCTH U1 NPUMEHEHUS IIOJY4YEHHBIX 3HAaHUH B MEOUKO-
TEXHUYECKOU IIPAKTHUKE.

[IperoaBanrie TUCHMIUIMHBI TPEAyCMaTpPUBAET CleAylomme (OpMbl OpraHU3aluu
y4eOHOro Tpoliecca: JICKIIUU, JTabopaTOpHbIC pabdOThl, CEMHHApPHBI, CAMOCTOSTENbHAsT padoTa
CTYJEHTA, KOHCYJIbTAll1H.

[Iporpammoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIINE BHUIBI KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHAs arTecTanus B hopMe dK3aMeHa.

OO0mast TpyA0EMKOCTh OCBOEHUS AWCIMILTUHBI COCTaBIsICT 4 3a4eTHBIX eAWHHIBI, 144
Jaca.

SI3bIK 0OyUEHUS 110 TUCIUIIIIMHE KPYCCKUH »



1. TlepedyeHb MIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS IO TUCITUTUINHE
1.1. Tlenu npenoaaBaHus AUCUUTUIMHBI
Lensto mpenomaBanusi AUCHUIUIMHBI «brodu3nueckre OCHOBBI JKHUBBIX CHCTEM)

sIBIIIeTCS (pOPMHUpPOBAHUE HAYYHOTO MHPOBO33PEHUS U HAYYHOW METOMOJOTHH B OMOJOTHUU U
meaunuae. [IproOpereHue OO0y4YaIONIMMUCS TEOPETUYECKOW OCHOBBI TMPOBEACHUS KIMHHKO-
7ab0paTopHbIX Y (YHKIUOHANBHBIX METOJOB HCCJIECNOBAaHUS, OCHOB MOJCKYISIPHOM
JUArHOCTHUKKA M TPUMEHEHUS COBPEMEHHBIX TEXHMYECKUX CPEACTB JUIsl MEIULIMHCKUX
HCCJIEIOBaHM; MOATOTOBKA BBICOKOKBATU(UIIMPOBAHHBIX CHEIMAIUCTOB AJI MPAaKTHUYECKON U
HCCJIEIOBATEIbCKON pabOoThl B YUPEKACHUAX MPAKTHUUECKOTO 3PaBOOXPAHEHUsI, BHEIPEHUS U
JKCIUTyaTallMd  COBPEMEHHOM  MEIMIMHCKOM  JMArHOCTUYECKOM  TEXHHUKH, BHEAPEHUS
KOJIMYECTBEHHBIX METOJIOB JHMATHOCTUKH B MPAKTUYECKOE 3/PABOOXPAHEHHE, I HAy4dHO-
UCCIICIOBATENILCKON JEATENIbHOCTH C I1EeNbl0 pa3pabOTKM W BHEAPEHUS B MEIUIUHCKYIO
MPAKTUKY JOCTHKEHUN METUKO-OMOIOTHUECKUX HAYK.

B obnactu BoCTMTaHMSI THYHOCTH IIENIBIO MOJATOTOBKH MO JAHHON TUCITUILIMHE SIBJISETCS
dbopMUpOBaHHE TaKUX COIUAIBHO-IMYHOCTHBIX H OOIIEKYJIBTYPHBIX KOMIIETEHIHH, Kak
LeJIEYyCTPEMIICHHOCTh, OPIraHU30BAHHOCTh, TPY10J1I00KEe, OTBETCTBEHHOCTh, YMEHHE padoTaTh B
KOJUIEKTHUBE.

1.2. JlucuumiuHa BXOAWUT B COCTaB 005A3aTEIbHOM YacTH 00pa30BaTeNbHON MPOrpaMMBbl
BhICIIeTO oOpasoBanus (nanee — OIT BO).

1.3. TIlepedeHb MIaHUPYEMBIX PE3yIbTATOB OOYUCHHUSI IO JUCIUILINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTatamMu ocBoeHus: OI1 BO.

B pesynbrare m3yueHus AMCHMUILTUHBI 00OydYalOmUNCsS AOHKEH 00JaJaTh CIETYIOIIUMHU
KOMIIETEHIIMSIMU WM X 4acTAMH. KOMIIETEHIIMM U MHIMKATOPBI UX JTOCTUKEHUS PUBEACHBI B
tabnwuiie 1.

Ta6mmma 1 — [lepedeHb KOMITETEHIIMI ¥ UHIUKATOPOB MX JTOCTHIKCHUS

Kareropus (rpynma) Kon u HaumeHoBanue Kon v HanMeHoBaHME HHIUKATOPA
KOMIETEHIINH KOMIETEHIINH JOCTUKEHHS] KOMITETEHIIUU
OIIK-1 Cnocoben
MPUMEHSTh OIIK-1.3.1 3HaTh hyHIaMEHTAIbHBIC
€CTECTBEHHOHAYUYHBIE | 3aKOHBI IPUPOBI U OCHOBHBIE
U OOIIEUH)KEHEPHBIE | MaTeMaTUYECKUE 3aKOHBI PU PELICHUH
3HAHUSI, METO/IbI 3aJa4, CBSI3aHHBIX C pa3pabOTKOMH,
MaTeMaTUYeCKOTo MPOEKTUPOBAHUEM, KOHCTPYHPOBAHUEM,
aHaJIM3a u TEXHOJIOTUSIMU MPOU3BOJICTBA U
MOJIETTUPOBaHUS B JKCIITyaTallui OMOTEXHUYECKUX CUCTEM
WHKEHEPHOU OIIK-1.Y.1 ymeTs NpUMEHATH 3HAHUS
Oo6menpodeccnoHanbHbIE .
KOMITETEHILHH AeATENbHOCTH, €CTECTBEHHbBIX HayK B HHKEHEPHOM
CBSI3aHHOU C MPAKTUKE TPOSKTUPOBAHUS
pa3paboTKOH, OMOTEXHUUYECKUX CUCTEM M MEIUIIMHCKUX
NPOEKTUPOBAHUEM, 15631 (112171
kKoHcTpyupoBanueM, | OIIK-1.B.1 Bnaners HaBbIKaMu
TEXHOJIOTUSIMH MPUMEHEHUS OOIEMHKEHEPHBIX 3HAHH B
IIPOU3BOJICTBA U WHKEHEPHOU NeSTENIbHOCTH JUIsl aHaIu3a U
IKCILTyaTaI[uu POCKTHUPOBAHUS OMOTEXHHUECKUX CHUCTEM,
OMOTEXHUYECKUX MEAUIIMHCKUX U3JIETHH
CUCTEM

2. Mecro aucuuniussl B cTpykType Ol
JucnunmuHa MokeT 6a3upoBaThCsl HA 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YyJarOITUMUCS
IpY U3YYCHHUH CIEAYIOUINX AUCIUIIINH:




dmnocodus;
MaTeMaTHKa;
busmka;
XUMUS,
UH(OPMAIIMOHHBIE TEXHOJIOTHH;
OCHOBBI OMOXUMUH B OHOJIOTHH;
MOJICTUPOBaHUE OMOJIOTHYECKUX MPOIIECCOB U CHCTEM;
TEOpHsI AaBTOMATHUYECKOTO YIIPABJICHHUS;
METPOJIOTHSI,
TEOPETUYECCKHE OCHOBBI JICKTPOTCXHUKU;
JICKTPOHUKA;
COITHOJIOTHSI.
3HaHMs, TOJyYEHHBIC TPH HW3YYCHWU MaTepuana JIaHHOW JUCHUIUIMHBI, MMEIOT Kak

CaMOCTOATCIIBHOC 3HAYCHHUEC, TAK U MOT'YT UCIIOJIb30BATHCA IMPU U3YUCHUUN APYTUX JUCHUILIINH:

OCHOBBI TEXHOJIOTUU ¥ KOHCTPYUPOBAHUS MEAUIIMHCKUX AJIEKTPOHHBIX CUCTEM;
Y3JIbI U JIEMEHTBI OMOTEXHUYECKHX CUCTEM;

ounorexanueckue cuctemsl (bTC) MequIImHCKOTO HA3HAYCHUS,

npoexktupoBanue bTC;

AQHAIUTUYECKUE U IKOJIOTHYECKHUE MPUOOPHI;

MOJIETUPOBAHUE CUCTEM;

TEXHUYECKUE METO/Ibl TUArHOCTUUYECKUX UCCIIEOBAaHUN U J1e4eOHBIX BO3ICHCTBUM;

MCIUIIMHCKAasA JUarHOCTHUKa.

3. OOBEM H TPYTOEMKOCTh JUCITUTLIAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM

paboThI O AUCIUIIMHE (M pacpeeseHue 3TO TPYJOEMKOCTH IO ceMecTpaMm) IpeACTaBICHbI B
Tabymue 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh TUCIUILTUHBI

TpynoemMkocTh Mo
Bun yuebHO# paboThI Bcero ceMecTpam
Ne5
1 2 3

Oowan mpyooemKkocmp oucyununbl, 4/ 144 4/ 144
3E/ (uac)
U3 nux yacoe npakmuyueckoli n0020mMoeKu
Ayoumopnuie 3auamus, BCETo 4yac. 51 51
B TOM YHCJIE:

nexuun (JI), (gac) 34 34

npaktuueckue/cemunapckue 3ansatus (113),

(gac)

nabopaTtopHubie padoTs (JIP), (uac) 17 17

KypcoBoii nmpoekT (pabota) (KII, KP), (gac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnasn paboma, Bcero (dac) 57 57
Buo npomesxxcymounoii ammecmayuu: 3a4er,
mudd. 3auger, sk3amen (3auer, udd. 3au, JK3. JK3.
DK3.%%)




*% o
Ilpumeuanue:  kaHIUAATCKHI SK3aMEH

4. CopepxaHue AUCHUTUTUHBI

4.1. PacnpeneneHue TpyAO€MKOCTH AUCUUIUIMHBI [0 pa3fiesiaM U BUJaM 3aHATHIA.

PaS,Z[G.HBI, TEMbI JUCHUIIJIMHBI U UX TPYAOCMKOCTDH IIPUBCACHBI B Ta6m/1ue 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIMHBI, HX TPYTIOEMKOCTh

Paznensl, TeMbI JUCLIMIIINHBI

Jlexmun
(qac)

I13 (C3)
(qac)

JIP
(qac)

KIT
(qac)

CPC
(qac)

Cemectp 5

Paznen 1. Ilpeamer u 3anaun 6MopU3NKU

2

Paznen 2. MonekynspHas Ouodusuka

Tema 2.1. Xumus u Ouonorus

Tema 2.2.MakpoMOJIeKyJIbl, X (PU3NIECKUE
CBOMCTB.

Tema 2.3. CoctaB u cTpyKTypa OeIKOBBIX
MOJIEKYJI

Tema 2.4. HykienHOBBIE KMCIIOTBI

Tema 2.5. bBuoxumMudeckue nporeccol

Paznen 3. buodusuka KiIeTkH, MeMOpaHHBIHI
TPAaHCHOPT BELIECTB

Tema 3.1. ®yHkuuu u pu3NYECKHe CBOMCTBA
KJIETOK

Tema 3.2. MeMOpaHHBIN TPaHCTIOPT

BEIIIECTB

Tema 3.3. IlaccuBHBINM 1 aKTUBHBIN MEMOpaHHBII
TPaHCIOPT

Tema 3.4. YpaBuenus nuddyzun

Tema 3.5. DIEKTPOXUMUYECKUN TPAIUCHT

Pa3znen 4. buosnexrpuueckue Mpoueccsl

Tema 4.1. [TaccuBHBIE AIEKTPUUECKHE CBOMCTBA
OnoTkaHen

Tema 4.2. AKTUBHBIE OMORJICKTPUUECKHUE SBICHUS
Tema 4.3. Ilorenunan paBHoBecus JJoHHaHa
Tema 4.4. IloTeHran MOKOS KJIETOK

Tema 4.5. MoaenupoBaHue NOTEHIMAIIA TOKOS
Tema 4.6. YpaBHEeHUS TOTEHIIMANA TTOKOS
MeMOpaHBbI.

Tewma 4.7. Peructpanusi OMOTIOTEHITNATIOB

Tewma 4.8. Ilorenuuan nencTBus

Tema 4.9. PacnipocTpaHeHre HEPBHOTO UMITYJIbCA
Tema 4.10. Monens XoKkHa-XaKkcau

Tema 4.11. Cunantruueckas nepegaya




Paznen 5. OCHOBBI TEPMOAMHAMUKHU
IIPOLIECCOB KU3HEEATEIBHOCTH

Tema 5.1. OCHOBHBIE NOHATHUS KIAaCCUYECKOM
TEPMOJAUHAMUKH

Tema 5.2. I u I 3aKOHBI TEPMOJUHAMUKHI
Tema 5.3. IlpuHuMn MUHUMYMa IPOU3BOJICTBA
suTponuu (npuHium [Ipuroxuna)

Tema 5.4. TepMoaHaMHUYECKOE PAaBHOBECHE
Tema 5.5. HepaBHOBECHAsi TEPMOAMHAMUKA
Tema 5.6. OCHOBHBIE 32aKOHOMEPHOCTHU
TEPMOJIMHAMUKH OTKPBITBIX CUCTEM.

Pa3pnen 6. buomexanuka

Tewma 6.1. JIBurarenbHast QyHKITUS KIETOK
Tema 6.2. MplllieyHOE COKpAILIEHUE, €r0
MEXaHHU3M

Tema 6.3. CBsI3b CUJIBI COKPAILEHUS MBIIIIIBI C
VIUIMHEHHEM CapKoMepa

Tema 6.4. YpaBHeHue Xuiia

Tema 6.5. MoaenupoBaHue MbIIIEYHOTO
COKpAIICHUS

Paznen 7. 3puTenbHbIi, CTyXOBOW M KOXKHBIN
aHaJIN3aToOPbI

Tema 7.1. 3puTenbHbIN aHATU3ATOP

Tewma 7.2. CtpoeHue ria3za Kak ONTHYECKOMN
CUCTEMBbI U Iepenaya MHQOpMaIi B HEM
Tema 7.3. Bocnpusitue 3Byka

Tewma 7.4. IlpeoOpa3oBanue curHaiga u
KOAMpOBaHUE MH(OpPMAIIMK B OpraHe clyxa
Tema 7.5. KoxHble aHaTU3aTOPBI

Tema 7.6. IIpeoOpa3oBanue nHGOpMaIUH B
KOXKHBIX perenTopax

Pa3znen 8. Penennus 3anaxa u BKyca

Tema 8.1. Penennus 3amaxa.

Tema 8.2. MonekyisipHOE y3HaBaHUE

Tema 8.3. DKkCiepuMEHTaIBLHOE UCCIIETOBAHUE
peuenuuu 3anaxa

Tema 8.4. BkycoBoil aHanmu3aTop

Tema 8.5. Xummnueckoe CTpOEHUE BEILIECTBA U €TO

BKYC




Paznen 9. buodpusuka KpoBooOpaIeHUs 6 8 8
Tema 9.1. Cucrema KpoBooOpaleHus, €€ 3aauu
U CTPOCHHE

Tema 9.2. Knaccudukanusi KpOBEHOCHBIX
COCYJIOB, 0OCOOEHHOCTH MX (DYHKITMOHUPOBAHHS
Tema 9.3. TpancnoptHast QyHKIIUS CUCTEMBI
KpOoBOOOparieHus

Tema 9.4. buomexanuka kpoBooOpamienus Tema
9.5. KoHTypsbl perynsanuu

Tema 9.6. MoaenupoBaHue CHCTEMBI
KpoBOOOparieHus

Tewma 9.7. Cepaue, ero ctpoeHue u
XapaKTEPUCTUKH PadOTHI

Tema 9.8. IIpoBeneHne NOTEHIUATIOB AEUCTBUS
0 TKaHSIM cep/La

Tema 9.9. Dnexrpokapauorpadus

Tema 9.10. MoaenupoBanue paboTHI cep/iiia

Paznen 10. buodusuka gprxanus 2 5 4
Tema 10.1. CuctemMa BHEIIHETO ABIXAHUS U €€
byHKIIUN

Tema 10.2. [TapameTpsl CUCTEMBI JbIXAHUS:
PaCTsHKUMOCTb, JIbIXaTeIbHBIE 00HEMBI
€MKOCTH.

Tema 10.3. 3mepeHne napaMeTpoB BHELITHETO
JIBIXaHUSI.

Htoro B cemectpe: 34 17 57

Hroro 34 0 17 0 57

[IpakThueckass TMOATOTOBKA 3aKJIOYAETCd B  HEMOCPEACTBEHHOM  BBINOJHEHUU
OoOy4JaloImMMHUC  OMNpEAENeHHBIX  TPYOOBBIX  (yHKUIMIA,  CBSI3aHHBIX C  Oynymei
npo¢ecCHOHATIBHOMN 1A TETbHOCTBIO.

4.2. CopepxaHue pa3eiioB U TEM JEKIIMOHHBIX 3aHITHH.
Copep:xanne pa3elioB ¥ TeM JICKIIMOHHBIX 3aHITHI MIPUBEACHO B TA0HIIC 4.

Tabnuna 4 — ConeprkaHue pa3JeNioB U TEM JEKIIMOHHOTO ITUKIIa

Howmep pasnena HasBaHue u conepxanue pa3enoB U TeM JIEKIIMOHHBIX 3aHATHN

Paznen 1 I[MPEAMET U 3AJJAUM BUOOU3UKU. UHctopus pa3BuTus
ouopumsuku. KuBas u HexuBas npupoaa. B3auMocBs3H
OMOU3NKHU C IPYrUMU HayKaMmu. Pa3aenbl 1 MeTobl OMOMU3HKY.
CoBpeMeHHbIe 3a/1a4i OMO(PU3UKH.

Pa3nen 2 MOJIEKVIISIPHAS BUODPU3UKA. BzauMocCBA3L XUMUH U
Oouonornu. MakpoMOJIEKyYNbl, COCTaB U CTPYKTypa OCIKOBBIX|
monekya. HyknenHoBele KuCI0Tbl. OCHOBHBIE OMOXMMUYECKHE
IPOIIECCHI.

Pa3znen 3 BUO®M3UKA KJIETK, MEMBPAHHbBIN TPAHCITOPT
BEILIECTB. Knerka kak cTpykTypHas U G yHKIIMOHAJIbHAS
eIMHUIIa )KUBOro opranusMa. Kinerounas memOpana, ee
CTPYKTYpa, CBOMCTBA U POJIb B KU3ZHEACATEIBHOCTH KIIETKH.
[TaccuBHBIM 1 aKTUBHBIN MEMOpPAaHHBIN TPAHCTIOPT BEILIECTB.
VYpaBuenust nuddy3un. DNEKTPOXUMUICCKUN TpaaueHT. FloHHbIe




KaHaJlbI.

Pa3znen 4

BUOSBJIEKTPUYECKUE ITPOLIECCHI. IlaccuBHBIC
AJICKTPUYECKUE CBOMCTBA OMOTKAHEH, WX DJICKTPUUECKOE
COIIPOTUBIICHHE U YACTOTHBIE CBOMCTBA. MoIenupoBaHue
AJIEKTPUIECKOTO COTIPOTUBIICHUS OMOTKAaHEH. AKTHBHBIC
OMOAIEKTPUYECCKUE SIBICHHSI, MEXaHU3M BO3HUKHOBEHHUS
OMO3JIEKTPUYECKHUX MTOTCHITUATOB. [JOHHAHOBCKUNA TOTEHITHAI
paBHOBecusl. [loTeHunan nokos kierok. MoaenupoBanue
MOTEHITMAa MOKOsi MeMOpaHbl — ypaBHeHUs: HepHcra,
XomxkuHa-Xakciau-Karma. [Torenmnuan nefictsust. Monenb
MOTEHIMaNa AecTBUs X0 KKuHa-Xakciu. [TpoBenenue
BO30YXKICHHSI 10 HEPBHOMY BOJIOKHY. CHHANTHYeCKas repeaaya,
KJ1acCU(pUKaIMsi CHHATICOB.

Paznen 5

OCHOBbI TEPMOJMHAMMUKU ITPOHECCOB
KN3HEAEATEJIBHOCTH. OcHOBHBIC MOHATHS KIACCHUYECKOM
TepMOJAMHAMUKU. TepMoIMHAMHYECKUE CUCTEMBI. DyHKIIMHI
COCTOSTHHS M dHTponus onocucteM. | u I 3aKoHBI
TEPMOJUHAMUKH, KX IPUMEHUMOCTD TSI OMOJIOTUIECKUX
npoueccoB. [IpuHIHIT MUHMMYMa MPOU3BOICTBA SHTPOIIMH
(mpunuun Ilpuroxuna). TepmoaunHaMudeckoe paBHOBECHE.
HepaBHoBecHbIe npoiiecchl B OMOJIOTMYECKUX CHCTEMAX.

Pazmen 6

BUOMEXAHHWKA. MexaHu3m MbIILIEYHOTO cOoKpaiieHus. CBs3b
MEXIy CHJION COKpAIlleHUs U yJUIMHEHUEM CapKoMepa.
YpasHeHue Xwia. MoaenupoBaHue MbIIIEYHOIO COKPALLECHHUS.

Pa3nen 7

3PUTEJILHBIN, CJTYXOBOU 1 KOXKHBIN
AHAJIM3ATOPBI. 3putenbHblil aHanu3aTop, MOIY4EHUE U
nepenaada nHGopmanuu ot GOoTOPEIENTOPHBIX KIETOK.
CayxoBoii ananuzarop. [lonyuenue, npeodpa3oBanue u
KoJupoBaHue HHGopMaIu B oprane ciryxa. KoxxHbpii
aHanmzarop. TakTunpHas, OojieBast U TeMIepaTypHasi pelerniuu.
[Tonryuenue u nepegaya nHGOPMAIUHU OT KOXKHBIX PELIEITOPOB.

Pazmen 8

PELIEITLIA 3AITAXA U BKYCA. Penenus 3anaxa u
MoJIeKyJsipHOe y3HaBaHue. CTepeoXxuMuuecKas Teopus
BOCIIPUSATHUSA 3amaxa. DKCIEPUMEHTAIbHOE UCCIIEJOBAaHUE
peuenuuu 3anaxa BkycoBoi ananu3arop,

BKYCOBBIE PEeLIeNTOPbl. XUMHUYECKOE CTPOCHHUE BEIIECTBA U €r0
BKYC.

Pa3zmen 9

BUO®U3NKA KPOBOOBPAIIEHUA. CtpoeHue cucreMsl
KpoBooOpareHus1. DyHKIIMHA CHCTEMBI KPOBOOOPAIIICHHS.
Krnaccudukanust KpoBEHOCHBIX COCYOB, UX CTPOCHUE U
byHKIMN. XapaKTepUCTUKHU TOKA KPOBH, OCHOBHBIE pacueTHBIE
cooTHomeHUsI. KOHTYpBI perysiiuu CuCTEMbI KPOBOOOPAITICHHSL.
Crtpoenue cepie U XapakKTePUCTHKU ero padboThl. [loTeHmmanbt
JEeUCTBUS KAapJAMOMUOILIMTOB U UX MPOBEJACHUE IO TKAHIM
cepaua. Kapanocuraan u ero peructpamnusa. MoaenupoBanue
CEP/IEYHO- COCYAUCTON CUCTEMBI: MOJICNIA COCYIOB, CEPALIA U
PEryIsIuH.

Pazgen 10

BUO®U3UKA JIBIXAHHMS. Cucrema BHEIIHETO JbIXaHHS €€
ctpoenne u GpyHkiuu. [lapameTpbl CUCTEMBI IbIXaHUS:
IBIXaTelbHbIE 00BEMBI I EMKOCTH, DJIaCTHYECKOE U
HEJIaCTHYECKOE CONMpOTHUBIICHHE. MI3MepeHue mapamMmeTpoB
BHEIITHETO JBIXaHM.




4.3. TlpakTtuueckue (CeMHUHAPCKUE) 3aHATHS

TeMmbl MpakTHYECKUX 3aHATHHA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIUIIE 5.

Tabmuia 5 — [IpakTudeckue 3aHsITHS U UX TPYT0EMKOCTh

W3 aux Ne
Ne | Temsl npaktudyeckux | @opmel IpakTU4eCKuX | TpyaoeMKOCTh, |MPaKTUYECKOM |pasnena
/11 3aHATHI 3aHATUH (uac) MMOATOTOBKH, | IMCIIMII
(dac) JIUHBI
Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO
|
Bcero
4.4. JlabopaTopHBbIEC 3aHATHS
Tewmpbl 1ab0opaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh PUBECHBI B TaOIUIIE 6.
Ta6muia 6 — JlabopaTopHbIe 3aHITHS U UX TPYTOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue 1abopatopHbix padboT TpynOeMKOCTS, | MPaKTHECKOH | pasiena
/o (gac) MOJATOTOBKH, | JHCIIHAI
(gac) JIUHBI
Cemectp 5
1 | UccnenoBanue ypaBHeHUs AU dy3un 2 1 3
MeM6paHHOF0 TPAHCIIOPTA BCUICCTB
2 | UccaenoBanue Moaeaeil MBIIIIEYHOT'O 2 1 6
COKpalICHU
3 | UccnenoBanue Moaenu cepana 2 1 9
4 | UccnenoBanue MoJieneil COCYZ0B CUCTEMBI 2 1 9
KpOBOOOpaIieHus
5 | UccnenoBanue ypaBHEHUN PETYISILUU 2 1 9
CHUCTEMBI KPOBOOOPAIIICHHSI
6 | HccaenoBanue MeTo10B GyHKIMOHAIBHOM 2 1 9
JIMarHOCTHKH CEPAEYHO-COCYUCTON CUCTEMBbI
7 | UccienoBaHus BOCIPUATHS 2 1 10
MH(OPMALIMOHHOTO PEUEBOT0 CUTHaIA
CIIYXOBBIM aIllapaToM YeJIOBEKa
8 | MccnenoBanue npoiiecca HCKYCCTBEHHOM 3 1 10
BEHTWJISIIIMM JIETKUX
Bcero 17

4.5. KypcoBoe mpoeKTHpoBaHHEe/ BHITIOTHEHUE KyPCOBOU PabOTHI

VY4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

4.6. CamocrosrenbHas paboTa 00yJaronmxcs
Buapl camocTosiTenbHON paboThI M €€ TPYI0EMKOCTh MPUBEICHBI B TA0JIHIIC 7.

Tabnuna 7 — Buibl caMOCTOATEIBHOM paboThI U €€ TPYIO0EMKOCTh




. Bcero, | Cemectp S,
Bun camocTosITennsHOM paOboThI

qac qac
1 2 3

W3ydenue TeopeTuyeckoro Marepuaia 71 71

nucturnHbl (TO)

Kypcosoe npoexruposanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnenue pedepata (P)

[ToaroToBka K TEKyIieMy KOHTPOJIIO 12 12

ycreBaemoctu (TKY)

Jomamuee 3ananue (/13) 12 12

KonTtposbabie paboTsl 3a0unnkoB (KP3)

ITogroroBka kK IpOMEKyTOUYHON

arrectanuu (ITA) 12 12

Bcero: 57 57

5. IlepedyeHn yueOHO-METOIUIECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIHON PaboThI 00yUYaroMmUXCsl [0 TUCHUILIMHE (MOJYIIIO)
VY4ebHO-MeTOIMYECKHEe MaTepHalbl JUII CaMOCTOSTEIbHOM paboThl 00yJaromMXCsl yKa3aHbI B
na. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUCOHBIX U3JJAHUN
IlepedyeHb neyaTHBIX U SJIEKTPOHHBIX y4EOHBIX M3/1aHUI NTpUBEJIEH B TaOIuIIE 8.
Tabnuna 8— [lepeyeHb MevYaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3TAHUIN

KomuecTBo 3Kk3eMILIsipoB B
HIudp/ OulmoTeke
URL azpec bubnuorpadudeckas ccpiika (KpOME HEKTPOHHbIX

SK3EMILIIPOB)

[615.47- B33] AntoHoB B.®., Yepnsbiin A.M., 12
[Maceunuk B.U. u 1p .- buopuzuka. —
M.: Baanoc, 2006.-356 c.

[61-B12] Boronto6oB B.M., [Tonomapenko I''H. | 20
O6mas ¢usznorepanus: yaeOHHK. - M.:
Menunmna, 2008.- 431 c.

[53.047(075)- P 38] VY4eOHUK 110 MEAUIIMHCKON U 40
Ounonoruveckoi (pusuke: yaeOHUK./ A.
H. Pemmn3os, A. I'. Makcuna, A. S1.
[Toranenko. - 6-¢ u3a., crep.. - M.:
Hpoda, 2007. - 559 c.

[615.47- T 33] Axyrtun B. M., JIypse O. b., Hemupko | 48
A.IL., IToneuntenes E. [1. Teopus u
MPOCKTUPOBAHUE TUATHOCTUUECKOM
3JIEKTPOHHO-MEIUIIUHCKOMN

anmaparypsl: yueHoe nocooue.- JI.:
N3n-so JIT'Y, 1980. - 148 ¢

[620.22(075)615.47(075)- | bBuomenunumHCcKOe MaTepraioBeaenue: | 18

b 63] yaeOHoe nocobue/ C. I1. Buxpos [u
ap.]. - M.: T'opsiuast munusg - Tenekow,
2006. - 383 c.

[616-H 76] Hogrsie MeTOaBI 3

aIIeKTpoKapauorpaduu: MoHorpadus/




pen.: C. B. I'paues, I'. I'. IBanoBa, A.
JI. CeipkuH. - M.: Texnocdepa, 2007. -
549 c.

[616-71(075)- 11 57] [Toneunrenes E. I1., Kopenesckuit H. | 48
A. DnekTpodu3nonorniyeckas u
dboTOoMeTpHUYECKas MEIUIIMHCKAS
TexHuKa. Teopust 1 MPOEKTUPOBAHHE:
yuebHoe nmocobue/Ilon pen. E. I1.
IToneunTenena. - M.: Brici. mxk.,
2002. - 470 c.

[534:61-1176] [IpumeHeHue ynpTpa3Byka 13
B MeaunnHe: OU3nuecKre OCHOBBI -
Physical Principles of Medical
Ultrasonics: monorpadwus/ 3. Munep,
K. Xwumn, [Ix. bam6ep u ap.; Ilep. ¢
aunri. JI. P. I'aBpuios, A. I1.
CapgaszsH. - M.: Mup, 1989. - 586 c.

[615.47(T'YAID)-3 17] 3aituenko K.B., Kynsiruna JI.A., 150
Bunorpanosa E.Il. /luarnoctuueckue
U3MEPEHUS B MEAUIIMHCKUX
AJICKTPOHHBIX CUCTEMAX: y4eo.

nocob6ue/ [Tox pen. K.B. 3aituenko —
CII6.: TVAIL, 200 . - 156 c.

[615.47 -3 17] 3aituenko K.B., Kynun A.H., 100
Kyneiruna JILA., XKapunos O.O.
CbeM u 00paboTKa OMOTEXHUIECKUX
curHayoB: y4e0. mocodue/ ITox pen.
K.B. 3aiiuenxo- CII0.: I'VAII, 2001.
—130c.

[61(075) -3 17] 3aituenko K.B., Kyneiruna JLA., 100
bokosenko M.B. Texuuueckue
METO/IbI JICUSOHOTO MPUMECHEHUS
AJIEKTPOMATrHUTHBIX TOJIEH U
u3IydeHuit: yaeoHoe nocodue / [lox
pen. K.B.3aituenko.- CII6.: T'YAII,
2008. 120 c.

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIMOHHOHU cetn « M HTepHeT»
Ilepeuenn AJIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMALIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTn «lHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHUS JUCLUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECypcoB HHOOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»
URL agpec HaumenoBanue

http://e.lanbook.com/books | Hoctyn B OBC «Jlaub» ocymectsisiercs mo gorosopy Ne 749-7
ot 22.11.2016

Hoctyn B ObC «ZNANIUM)» ocyiiecTBisieTcst o 10roBopy Ne

http://znanium.com/bookread 075-7 ot 20.02.2016



http://e.lanbook.com/books
http://znanium.com/bookread

8. IlepeueHb MH(POPMAITMOHHBIX TEXHOJIOTHIA
8.1. IlepeueHp mpOrpaMMHOTO OOECIIEUEHHUS, HCIOIB3YEMOT0 TMPH OCYIIECTBICHUHI
00pa3oBaTeNLHOTO MpoIiecca MO AUCIUIIINHE.
[TepedyeHs UCIOIB3yeMOTr0 MPOrPaMMHOTO O0ecTiedeHus TIpeacTaBieH B Tabaute 10.

Tabmuua 10— Ilepedens nporpaMMHOTo 00eCTIeYeHHS

Ne n/m HaumenoBanue

1 [TakeT mporpamm Microsoft Office (Bkimtouas maket Microsoft Office Visio)

2 [TakeT mporpamm [UIst MOJICITUPOBAHUS M PEIICHHS 33]]a4 TEXHUYECKUX BBIUUCIICHHH
MathWorks MATLAB

3 [Taker mporpaMm AJisi MOICTHUPOBAHUS, CAMBOJIBHBIX BRIYUCICHUN U BU3YaAIIU3AIMH

nony4yeHHbix pertenuit PTC Mathcad

4 [TakeT mporpamm JyIsi MOJICITUPOBAHUS, CHMBOJILHBIX BBIYHCIICHUH M BU3YyaJIN3alluU
nmoTydeHHBIX perrennii MapleSoft Maple

8.2. [lepeuenn WH(POPMaITHOHHO-CIIPABOYHBIX CHCTEM,UCITOIb3yEMBbIX npu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTNHE

[lepeuenp uCHOIB3yeMbIX HH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTaBICH B
tabmuue 11.

Ta6muma 11— [lepeyersr nHOOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HanmenoBanmue

He npenycmotpeno

9. MarepuanbHO-TeXHUYecKast 6a3a
CocraB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JII  OCYIIECTBIICHHS
00pa3zoBaTenbHOIO MpoIiecca Mo JUCIUTIINHE, TPeCTaBIeH B Taoumiel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep aygutopuu
n/m MaTepUaTbHO-TEXHHUUECKOH 0a3bl (TIpu HEOOXOMMOCTH )

MynpTUMeaUIHAS JIEKUIUOHHAS ayIUTOPUS

Cnenunam3upoBadHas tadboparopusi «KKoMIBIOTEpHBIN KI1acc» 14-33
3 Crnenunanmmu3upoBaHHas taboparopust «MeauImHCKON 52-04
AIEKTPOHUKU

10. Ouenounsle cpeacTBa IS IPOBEACHUSI IPOMEKYTOUHON aTTeCTallun
10.1. CocTaB OLICHOYHBIX CPEACTBJISI MPOBEACHUS MPOMEKYTOUHOW AaTTECTALUH
o0yyaromuxcs Mo JUCUUIUIMHE puBeAeH B Tabmuue 13.
Ta6mmma 13 — CoctaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEKYTOYHOM aTTeCTAIINKI

Bua npomexyTo4HoM arrecTanuu IlepedyeHb OLICHOYHBIX CPEACTB
DK3aMeH Cnucok BOMpPOCOB K AK3aMEHY;
DK3aMeHAaI[HOHHEIC OUJICTHI,
3agaun;
TecTsl.

10.2. B kauecTBe KpHUTEpHEB OLEHKH YPOBHS C(OPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00ydJaroluMucsa NMpUMeHsAeTcsl S-0ajulbHas MIKajla OLEHKH C(HOPMUPOBAHHOCTH




KOMIIETEHIINH, KOTopasi nmpuBesieHa B Tabnuue 14. B Tedenue cemectpa MOXKET UCIOIB30BAThCSA

100-0ampHas  IIKasia

MOJYJIbHO-PEUTUHIOBOM  CUCTEMbl Y HHUBEPCUTETa,  MpaBUia

HCIIOJb30BaHUA KOTOpOﬁ, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATHBHBIM 4AKTOM

['VAIL

Tabmuua 14 —Kpurepun olieHKH ypoBHSI CPOPMHUPOBAHHOCTH KOMITETEHIIUH

Or1eHKa KOMITETEHITUH

5-OayuIbHAs IIKaIa

XapakTeprcTrKa ChOpMUPOBAHHBIX KOMITCTCHITHIA

— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJI IPOTPaMMHBII
MaTepua;

— YBCPCHHO, JIOTUYHO, IMOCICAOBATCIBHO U I'PAMOTHO €ro U3J1aract,

— OMUpAsCh HA 3HAHUS OCHOBHOW W JIOTIOJHHUTEIBHON JIMTEPATYypH,

«OTJIMYHOY O
GATTCHOND TECHO MPUBS3BIBAET YCBOCHHBIC HAYYHBIC MOJIOKEHHUS C MPAKTHICCKOM
JIeATEeIbHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTHUPYET BBIIBUTACMBIC UM HJICH;
— JIeJIaeT BBIBOALI M 00OOIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIICMAIM3UPOBAHHBIX TIOHSITHIA.
— o0yyJaronuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO U
MO0 CYHIECTBY M3JaraeT €ro, OIUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPATYPHL;
ODOLLOY — HE JIOMYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;
P — YBSI3BIBAET YCBOCHHBIE 3HAHUSI C MPAKTUYECKOM JESITEIbHOCTHIO
«3a4TCHOY
HaIlpaBJICHUS;
— apTyYMEHTUPYET Hay4IHBIC MTOJI0KCHHUSI;
— JIeJIaeT BBIBOALI M 000OIICHHS;
— BJIAJIEET CUCTEMOM CIIEIMATIN3UPOBAHHBIX OHATUH.
— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIN MaTepuall,
MO CYIIECTBY M3JlaraeT €ro, OMHUpasCh Ha 3HAHUSA TOJHLKO OCHOBHOM
JUTEPaTypHI,
— JIONYCKaeT HEeCYIIECTBEHHBIE OMMUOKN U HETOYHOCTH,
«YHOBJIETBOPUTEIILHOY .
GAUTeHOY — UCTIBITHIBACT 3aTPYJHEHUS B MPAKTUYECKOM NPHUMEHEHUU 3HAHUUN
HaIlpaBJICHUS;
— cmabo apryMeHTUPYeT HayIHBIC TTOJIOKEHHS,
— 3aTpynHsieTcs B GOpPMYJIUPOBAHUHN BBIBOJOB M 00OOIICHU;
— YaCTHYHO BJIAJCET CUCTEMOM CIIeIMAIU3UPOBAHHBIX OHITHH.
— oOyvaromuiicss HE YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPaMMHOTO
MaTepuaa;
— ZIONYCKAaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIPH
«HEYJIOBJICTBOPUTEILHOY i
paccMoTpeHur mpo0iaeM B KOHKPETHOM HaIlPaBJICHUU;
«HE 3a4YTEHO»

— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUN;
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKECHIS,
— He (OPMYIUPYET BBIBOJOB M 000OIICHHUH.

10.3. TunoBbie KOHTPOJIBHBIE 3aTAHUS UIIA UHBIE MaTEPHUAIIbI.
Bompocs! (3amaun) nist sK3aMeHa mpeIcTaBlIeHbl B Tadmie 15.

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

Kon
Ne i/t [Tepeuens BonpocoB (3a1a4) sl HK3aMeHa HHMKaTOpa
1 buodusuka, e€ cogepkanne 1 OCHOBHBIC 3a7a9U OIIK-1.3.1
2 Hanpasienus pa3Butus 6MOGU3UKN U METOJIbI €€ N3YUeHUs OIIK-1.V.1
3 Krnerka — cTpykTypHas u QyHKIIMOHAIbHAS €IMHUIIA )KHBOTO OIIK-1.B.1
opraHusma
4 CTpoeHMEe KIETKU OIIK-1.3.1
5 S Ipo KJIETKU ¥ €ro KOMIIOHEHTHI OIIK-1.3.1
6 Knetounbsie MeMOpaHbl, UX CTPYKTypa U GyHKINU OIIK-1.3.1
7 Huddysus yepe3 memOpany OIIK-1.V.1




8 VYpaBuenus nuddy3un yepe3 MeMOpany OIIK-1.V¥.1
OIIK-1.V.1
9 DubTpalys BEMECTB, 0CMOC OIIK-1.V.1
10 OHKOTHYECKOE U OCMOTHYECKOE JaBJICHUS OIIK-1.3.1
11 Hwnanus, npuMmep pacyera OIIK-1.B.1
12 [TaccuBHBIE AIEKTPUUECKUE CBOMCTBA OMOTKaHEH OIIK-1.3.1
13 DIIEKTPUUECKOE COMPOTUBIICHUE OMOTKaHEH OIIK-1.3.1
14 MopenrpoBaHUE MIEKTPHUIECKOTO COMMPOTUBIICHUSI OMOTKaHEH OIIK-1.B.1
15 JlonnanoBckoe paBHoBecue. [lorennuan Jlonnana OIIK-1.B.1
16 [ToTenmman mokost MemOpanbl. YpaBHeHue HepHcra OIIK-1.B.1
17 [orenman nokost MeMOpaHsbl. YpaBHeHue | onpamana-XoKKuHa- OIIK-1.B.1
Katma
18 [Torennman aeicteuss. Moaens XoKKHHA- X aKCIU OIIK-1.B.1
19 [IpoBeneHre HEPBHOTO UMITYJIbCA, PEPPAKTEPHOCTH, IIOPOTOBOE OIIK-1.V.1
BO30YKJICHHE
20 Perucrpanus 6103JeKTPUIECKO aKTUBHOCTH OIIK-1.V.1
21 [TATy-KIaMI METOJT pETUCTPaAIU OMODIEKTPUUECKONW aKTHBHOCTH. OIIK-1.3.1
22 DIEKTPOXUMHUYECKHE IPAJTUEHT U MOTEHIINAT OIIK-1.3.1
23 OCHOBBI TEPMOJIMHAMUKH KUBBIX CUCTEM. |-0€ Hayajo OIIK-1.3.1
TEPMOJIUHAMUKH
24 2-0€ Ha4YaJI0 TEPMOJUHAMUKHN. JHTPOIHUS OIIK-1.3.1
25 [IpuHIMI MUHMMYMa IPOU3BOACTBA SHTPONHUH (IIPUHLIMII OIIK-1.V.1
[Tpuroxxuna)
26 OCHOBHOIi SHEpreTH4ecKuii 0OMEH B OpraHusMe U (HakTopsl, OIIK-1.V.1
BJIMSIIOLINE HA €r0 BEJIUUHHY
27 TepMoperynsanus KUBbIX CUCTEM, TemIieparypa Tena u e€ usmepenue | OIIK-1.3.1
28 TemoBoif OaslaHC B OpraHU3Me OIIK-1.B.1
29 CucreMa TepMOpPETYJISIIKA OpraHu3Ma OIIK-1.3.1
30 MpIeyHOE COKpAIEHHE, €T0 MEXaHU3M OIIK-1.B.1
31 CBA3b MEXTY CUJION COKPAILICHHS U YIJIMHEHUEM capKkoMepa OIIK-1.V.1
32 MozenupoBaHue MBIIIEYHOIO COKpALCHUS OIIK-1.V.1
33 Ci1yX0BOM aHAIM3aTOP OIIK-1.3.1
34 3pUTEIbHBIN aHAIU3ATOP OIIK-1.3.1
35 KosxHbIlt ananuzatop OIIK-1.3.1
36 Penenuus 3anmaxa v BKyca OIIK-1.B.1
37 Cucrema KpoBooOpatieHus, e€ 3a/1adul U CTPOSHUE OIIK-1.B.1
38 Krnaccudukanmsi KpOBEHOCHBIX COCY/I0B, OCOOCHHOCTH UX OIIK-1.3.1
(YHKIIMOHUPOBAHUS
39 XapakTepUCTUKHA TOKA KPOBHU, OCHOBHBIE pACUETHBIE COOTHOIICHUS OIIK-1.V.1
40 KoHTypBI perysiiuu B cucteMe KpoBooOpaIeHus OIIK-1.3.1
41 MojenupoBaHie COCYIUCTOrO Pycila CHCTEMBI KPOBOOOpAIIEHUS OIIK-1.B.1
42 MopaenupoBaHue cepa OIIK-1.B.1
43 MonenupoBaHie 3aMKHYTOH CHCTEMBI KPOBOOOpAIIEHHs OIIK-1.B.1
Bomnpocs! (3agaun) muis 3adera / nud¢. 3auera npencrabieHsl B Tadnure 16.
Ta6muia 16 — Boripocs! (3amaun) nist 3auera / audd. 3adera
Kon
Ne i/t [Tepeuens BompocoB (3a1a4) amns 3a4dera / qudd. 3auera HHMKaTOpa

Y4eOHbIM MJIaHOM HE MPEAYCMOTPEHO




[lepeyenp TeMm Ui KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KYpCOBOH pabOTHI
MpeICTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHb TeM A7l KypCcOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne o/ [IpumepHbIi TepeyeHb TEM I KypCOBOT'O IPOSKTHPOBAHNUS/BBITIOTHEHUS
3 KYpPCOBOM pabOTHI

Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO

Bonpocel s mpoBeneHUs MPOMEXKYTOYHOM aTTeCTallMM B BHIE TECTHPOBAHUS
MpeACTaBICHBI B Tabmwuie 18.
TUIBI TECTOBBIX 33aJJaHUN M MHCTPYKIIMH TSI UX BBITTOJIHEHUS:
1 Tun. 3ajmaHve KOMOWHHUPOBAHHOIO THUIA C BBHIOOPOM OJHOTO BEPHOTO OTBETA U3 YETHIPEX
IpPEUIOKEHHBIX M 00OCHOBaHMEM BblOOpa (uHCTpyKuus: IIpounTaiite TeKCT, BBIOEpHTE
MPaBUJIBLHBIN OTBET U 3aMIIMTE apIyMEHTHI, 000CHOBBIBAIOIIHE BEIOOP OTBETA);

2 Ttun. 3agaHue KOMOMHHMPOBAHHOTO TUIA C BBIOOPOM HECKOJIBKMX BAapUaHTOB OTBETa W3
IPEUIOKEHHBIX W Pa3BEpPHYTHIM 00OCHOBaHMEM BblOOpa (MHCTpykums: IIpoumTaiite Tekcr,
BbIOEpUTE NPaBUIIbHBIE BApUAHThl OTBETA U 3aIUIINTE apryMEHThI, 00OCHOBBIBAIOIINE BBIOOP
OTBETOB);

3 tun. 3agaHue 3aKpHITOrO THUMA HA YCTAHOBJIEHHUE COOTBETCTBUS (MHCTpyKuus: I[IpouunTaiite
TEKCT U yCTaHOBUTE cooTBeTcTBHE. K Kax10#l mo3unuu, JaHHOW B JIEBOM CTOJIOIE, MoadepuTe
COOTBETCTBYIOLIYIO MTO3UIIUIO B IPABOM CTOJIOIIE)

4 Tym. 3a;[aHHe 3aKpPBITOTO THUIIA HA YCTAHOBJICHHUC IIOCJICHOBATCILHOCTU (I/IHCprKI_[I/IHZ
[IpounTaiiTe TEKCT MW YCTAHOBUTE MOCJIEAOBATEILHOCTh. J3alUIIUTE COOTBETCTBYIOIIYIO

MI0CJIEIOBATENBHOCTD OYKB CJI€Ba HAIpPaBo);

5 tun. 3ajgaHue OTKPBITOrO THMA ¢ pa3BepHyThIM oTBeToM (IIpoumraiitTe Tekct M 3amummTe
pa3BepHYTHII 000OCHOBAHHBIN OTBET).

Ta6muia 18 — [IpumepHsIii mepedeHb BOIPOCOB ISl TECTOB

. Kopx
No mi/mm [IpuMepHBIil mepedeHb BOMPOCOB JIJIsl TECTOB
WHJIMKaTOpa
1 1 tun. HazoBute npusnak, HE sBisirormiicst 00s13aTeNbHBIM 1S OIIK-1
BBISIBIICHUSI MAaTEPUU KaK KUBOM:
1. nwmraHwme;
2. pocr;
3. pa3MHOXKEHHE
4. moBeIcHUE.
2 2 tun. Kakue nmporeccel BXOJIAT B CTPYKTYpY 3HepreTuueckoro oomena | OIIK-1
opraHusma:
1. amabonu3sm;
2. KaTaboJu3M;
3. mponudeparus
4. anonTo3.
3 3 Tun. YCTaHOBUTE COOTBETCTBUS MEXAY HAUMEHOBAHUSIMU BHUJIOB OIIK-1
TpPaHCIIOPTa TBEP/IBIX BEIIECTB Uepe3 MEMOpaHy KJIETKU U €ro CYThIO:
1 | paromuros a | IOTJIOIIEHHE TBEPBIX
BEIICCTB
2 | IAHOIUTO3 0 | mOTJIOIIEHNE PACTBOPOB
3 | aK301HTO3 B | BBIXOJI BEIISCTBA U3 KJICTKU
4 | BHIOLMTO3 I' | IOTJIOIICHHE BElECTBa




] | | knerxoii \

4 4 Tum. YCTaHOBUTE MOCIIEIOBATEILHOCTh 3TAMIOB BBIPAOOTKH OIIK-1
HOTEHIIAIa JeHCTBUS KIETKOM:
a) BO3JCHCTBHE BEIIECTBA HA MEMOpPaHY KJIETKHU;
0) nemossipu3aIs, BX0 HOHOB HATPHS;
B) BO3HHMKHOBEHHE MOTEHIIMANA JEHCTBUS 10 00IaCTH OBEPIIYT;
I') penosipu3alys, BBIX0Ibl HOHOB KaJIHs.

5 5 tun. CTpyKTypa OpraHoB 3pUTEIBHOTO BOCIIPUSATHS U OCOOCHHOCTH OIIK-1
MIPOLIECCOB PacrO3HaBaHUs OOHEKTOB

CI/ICTeMa OLICHHUBAHUA TECTOBBIX 3aI[aHI/II>'II

1 Tun. 3amaHve KOMOMHHPOBAHHOTO THITA C BBIOOPOM OJIHOTO BEPHOTO OTBETA W3 YETHIPEX
IPEUIOKEHHBIX U 00OCHOBAaHMEM BhIOOpA CUMTAETCS] BEPHBIM, €CIIM MPABMWIIBHO yKa3aHa 1udpa
U TpUBEJCHBI KOHKPETHBIC apryMEHTBHI, HCIIOJIb3yeMble TIpH BBIOOpe oTBera. [loiHOoe
COBIIAZACHHUC C BepHBIM OTBCTOM OILICHHUBACTCA 1 6aJIHOM, HeBepHBIﬁ OTBET UJIN €TI0 OTcyTCTBI/Ie —
0 Gamnos.

2 Ttun. 3agaHre KOMOWHHPOBAHHOTO THIA C BBIOOPOM HECKOJBKMX BAapHUAHTOB OTBETa W3
MPCIJIOKCHHBIX U PA3BCPHYTHIM O6OCHOBaHI/IeM BBI60pa CUHUTACTCA BCPHBLIM, CCJIM NPAaBUJIIBHO
yKa3aHbl MUQGPHI ¥ TPUBEICHBI KOHKPETHBIC apTyMEHTHI, UCIIOJIb3yeMble TTPH BHIOOPE OTBETOB.
ITonHoe COBIIAACHUEC C BCPHBIM OTBCTOM OLICHHUBACTCSA 1 63.J'IJ'IOM, CCJIM JOMYUICHBI OH_II/I6KI/I niim
OTBET OTCYTCTBYeT — () OasioB.

3 Tun. 3ajaHue 3aKpPHITOrO THIIA HA YCTAaHOBJICHUE COOTBETCTBHS CUYHMTACTCS BEPHBIM, €CIIH
YCTaHOBJ'IeHBI BCE€ COOTBCTCTBHUA (HOBI/IHI/II/I U3 OJHOTIO CTOJ'I6LI3. BepHO COIIOCTAaBJICHBI C
MO3UIMSIMH Apyroro ctojidia). [lonHoe coBmageHre ¢ BEpHbIM OTBETOM OIleHUBaeTCs 1 Gaiom,
HEBEpPHBIN OTBET WJIH €ro oTcyTcTBHE —() 06asIoB

4 Tun. 3ajaHue 3aKpHITOrO THUMA HA YCTAHOBJIEHUE IOCJIEAOBATEILHOCTU CUUTACTCS BEPHBIM,
€ClIM TPaBUIIBHO yKa3aHa Bcsl mocienoBarenbHOcTh mu@p. [lonHoe coBmaseHue ¢ BEpPHBIM
OTBETOM OIIeHHUBaeTCs | GayyioM, eciiv JOMYIIEeHbI OIMMOKN WJIM OTBET OTCYTCTBYET — () 6auioB.

5 Tumn. 3agaHue OTKPHITOrO THIIA C Pa3BEPHYTHIM OTBETOM CUHUTAETCS BEPHBIM, €CIHM OTBET
COBIIAJa€T C JTAJOHHBIM IO COJACPKAaHUIO W TOJHOTE. [IpaBMIBHBIM OTBET 3a 3alaHHC
olieHuBaeTcs B 3 Oajuia, eciiu AOMyIIeHa 0/1HA OIMOKa \HETOYHOCTh \ OTBET MPABUJIbHBIN, HO HE
noyHbld - 1 Oamn, ecom gomymieHo Oosiee 1 ommOkM \ OTBET HEMpPABWIBHBIA \  OTBET
orcyrcTByeT — () Oanos.

[lepeyeHb TeM KOHTPOJBHBIX PAadOT MO AMCLUMUIUIMHE OOYYAIOMIMXCS 3a04HOM (HOpMBI
00ydJeHus1, IpeICTaBJICHBI B Ta0mie 19.

Tabmuua 19 — IlepeyeHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Metomuueckue MaTepHabl, ONPEACIISIIONINE MPOLETYPHI OLlCHUBAaHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIMX dSTambl (HOPMUPOBAHHUS KOMIIETCHLMH, COIEpKarcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIIL, pernaMeHTUpyIOIIMX MOPANOK U TPOUEAYPY
IPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMi 00yJaroIuXCs
'VAIL

11. MGTOI[I/I‘IGCKI/IG YKa3aHus OJId 06yan0H1ch;1 10 OCBOCHUIO NJHUCIUITIINHBI




11.1. Meronuveckue ykazaHuss A OOy4aroIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
Marepuaia

OcHOBHOE Ha3zHAuYEHUE JICKIIMOHHOTO MaTepuajia — JIOTUYECKHU CTPOMHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE€ H3JIOKeHHE ydeOHoro marepuana. Ha3znaueHue COBpEMEHHOH JIEKIIUH B
pamMKax IUCHUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(OPMAIUIO MO TEME, & B OCBOCHUH
byHIaMEHTAIBHBIX MPOOJIEM AUCIUIUIMHBI, METOJIOB HAyYHOTO TIO3HAHHWS, HOBEHIIIHMX
JTOCTHKEHUI HaydyHOW MBICITU. B ydeOHOM mporiecce JEeKIUsl BBIMOIHIET METOIOJOTHYECKYIO,
OpraHU3AIMOHHYI0 ¥ WHGOPMAITMOHHYIO (QYHKIMH. JISKIUs pacKphIBacT MOHATHHHBIN ammapar
KOHKpETHOW oOnacTu 3HaHWS, €€ MpOOJIeMbl, JaeT LEIbHOE MPEICTaBICHHE O NUCIUIUIMHE,
MOKa3bIBAECT B3aUMOCBSI3b C IPYTUMHU JUCIUIUTMHAMH.

[lmaHupyeMble pe3yIbTaThl IPU OCBOCHUH 00YYAIOMIMMUCS JICKIIMOHHOIO MaTepHaa:

— TMOJIyYEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX ONPEEIISeTCs LEJIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

—  TIOJIyYEHHE OTBITAa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTeIeM;

— pasBuTHE TPO(YECCHOHATHLHO-IEIOBBIX  KA4ecTB, JIIOOBH K  TpeAMETy U
CaMOCTOATEJIBHOTO TBOPYECKOTO MBIIICHUS.

— TIOSIBIIEHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO ISl CAMOCTOSITENILHON paOOTHI;

— TOJIy4eHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTUSA HAYKM U TEXHUKH H O
MPOTHO3€E UX Pa3BUTHsI HA OJIMKAMIIINE TOIBL;

— Hay4HThCS METOAMYECKH 00pabaThiBaTh Marepuai (BBIACTATH TJIaBHBIC MBICIUA H
MOJOKEHUSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HMX B  Pa3JIMYHBIX
dopmynupoBKax);

—  TIOJIy4eHHUE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TTOHITHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTPALMEN CIIAIOB U
WCIIOJIb30BAaHUEM pPa3/laTOYHOr0 Marepuajga MpHU TPOBEACHHUU KOPOTKHX JTUCKYCCHUH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICTbHBIX TEMATHUK TI0 TUCIUTIINHE.

CTpyKTypa Opea0oCTaBICHMS JCKIIMOHHOI'0 MaTepHaia.

—  BEJCHHUE JICKIUOHHOTO 3aHATUA C MPEACTAaBICHUEM OCHOBHBIX CXEM U MOHSITUU MpHU
JIEMOHCTpALIMH CJIaliJI0B TPE3ECHTALINN;

—  BBIJICJICHHE OCHOBHBIX OIPEACIICHU TEMbI 3aHITHS TI0]T 3aMCh 00YyJarOIINXCs;

— pa30op OCHOBHBIX CXEM, CTPYKTYp JIEKIIMOHHOTO MaTepuana, ¢ YCTHBIM OIPOCOM
00ydJaronuxcsi Mo MPOIECCY YCTAHOBIICHUS CBS3€M MEXIYy pacCMaTpUBAEMBIMH DSJIEMEHTaAMU
CXEM.

11.2. Meronuyeckue ykasaHHs JUIg OOYYalOIIMXCSl IO BBITOJHEHHIO Ja0OpaTOPHBIX
pabor

B xozme BbImonHEHHS J1a0OpaTOpHBIX paboT oOy4yaromMUCS [OJKEH YIrIyOuTh H
3aKpeNUTh 3HAHMS, NMPAKTUYECKUE HABBIKHM, OBJAJE€Th COBPEMEHHOH METOAMKOW M TEXHHKOU
HKCIEPUMEHTAa B COOTBETCTBUH C KBAJU(UKAIIMOHHONW XapaKTEPUCTHKONW OO0Yy4arolerocs.
Beinonnenne 1abopaTopHbIX pabOT COCTOMT M3 KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATUH.

BrimonHenue nmabGopaTOpHBIX pabOT OO0ydYarOmMUMCS SIBIISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] TUCHMIUIMHBI, OIpeNeIsieMOi y4eOHBIM IIJJAHOM, W OTHOCUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHue CIeIyOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBAaHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOW AUCIUIUINHBL

— 3aKpeIUIeHHe, pa3BUTHE U JAETAIN3alUs TEOPETHUECKUX 3HAaHUH, MOJYyYEHHBIX Ha
JEKIMX;

— TOJIyueHHe HOBOM MH(OPMAIUH 110 U3y4aeMON AUCLUIUINHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENbHOW  paboTel ¢ Ja0opaTOpHBIM
000pyI0BaHUEM U TPUOOPAMHU.



3agadue U TpeOGoBaHMs K IIPOBEACHUIO Ja00PATOPHBIX PabOT
HanmeHnoBanue Bcex JIa0OpPaTOPHBIX M WX TPYAOEMKOCTh IPHUBEICHBI B TaOJHUIEe S5

HacTosIel pabdodeil mporpaMMBbl AUCHUTUINHBL

JlaboparopHbie paboOThI pa3aesaOTCs Ha BA BUA:

— paboThl, BHIIOIHSAEMBIE [0 METOAY KOMIIBIOTEPHOT'O MOJICTUPOBAHUS;

— paboThl, BEITOTHSIEMBIE Ha 0a3e 1abopaTopHOro 000pyaoBaHuS Kadeapsl.

Jlaboparopuble pabOTHI HMEIOT, B OCHOBHOM, HCCIIEOBATEIbCKUNA XapakTep, HuX
BBIMOJIHEHHE TPeOyeT OT CTYJEHTAa yCBOEHHUS 3aJaud HCCIIECOBAHUS, BHUMAHUS M UMHTEpeca K
U3y4aeMbIM 00bEKTaM H MPOIECCaM.

[lepen mpoBeneHuEeM BceX JIaOOPATOPHBIX PAOOT CTYJNEHTHI AOJDKHBI OBITh 03HAKOMIICHBI
C IIETbI0 U HAINpPaBJIEHHOCTHIO PabOT, C BPEMEHHBIM 00BEMOM, KOTUYECTBOM padoT, TpapuKoM
UX BBITIOJHEHUS U MPOBEACHUS co0eceIoBaHui ¢ mpernoaaBaTeneM (3amuT). CTyaIeHTh! JOIKHBI
HOJYYUTh WHCTPYKTaX MO O€30macHOCTH padoT, OCTaBUTh JUYHYIO MOANUCH B CIIEHUAIBHOM
KypHae.

Jlabopatopubie pabOThl MPOBOASTCS MOATPYHNIAMH M3 JBYX WM YETHIPEX UEIOBEK.
Kaxxnmas moxarpyrmma Bo BpeMs J1abopaTopHOW pabOThl BeaeT pabouyuii MPOTOKOJ, B KOTOPBIA
3aHOCSTCSL BCE YCJIOBUS M PE3YyJbTaTbl MPOBOAMMBIX HCCIECIOBAHHUM, HEOOXOAMMBIX st
JOCTIDKEHUS 1IeTH paboThl ¢ COCTaBJIEHHUEM MHUCBMEHHOTo ortdera. [IpoTokon obcyxkmaercss u
NOJNKCHIBACTCS B KOHIIE 3aHATUN TMpernojaBaTeleM C OTMETKOM B >KypHaje O BBINOJHEHHUH
paboThI.

BrinmonHenue Bcex MpeayCMOTPEHHBIX J1a0OpaTOpHBIX padoT, COCTAaBICHHE OTYeTa IO
KaKI0M paboTe W ycmemHoe coOeceloBaHWE C TpernojaBaresieM (3alluTa) SBISTIOTCS
HEOOXOJUMBIM YCJIOBHEM YCIIEHUIHOTO 3aBEPIICHUS CTYIAECHTOM Y4eOHOTO ceMecTpa U JOIMycKa K
9K3aMEHY MO TUCIUIUINHE.

Crpykrypa u hopma oTyeTa 0 1abopaTopHO paboTe
OTtyeT o0 mpoIeTaHHOM JTa00PATOPHOU PabOTE BBHITOIHIETCS CTYACHTOM HHANBUIYAILHO,

NUCHMEHHO C TIOCJIEAYIOUINM COOECEJOBAHUEM C IMPETIoIaBaTelieM (3alliTa OTYETa).

CtpykTypa OroBOpeHa B COOTBETCTBYIOUIMX METOAMYECKHX pa3paboTkKax I0
BBITIOJIHEHUIO TAOOpaTOpHBIX padoT. B 1eoM, oHa 10mKHA OBITH CIETYIOMIEH.

— enu u 3amaun gaHHON Ja00OpaTOPHOM PaOOTHI,

— Pa3zpmensr otuera, mnpexrycCMOTpPEHHblE METOAMYECKMMHM YKazaHusmHu. Ilo mepe
HEOOXOIMMOCTH, B O3THUX pasjelax M3JIaraeTcsi METOAMKa IPOBOJUMOIrO 3SKCIEPHUMEHTA,
IOPUBOJAATCA CXEMbl HM3MEPUTENIBHBIX YCTAaHOBOK U MCCIEIYEMBIX YCTPOMCTB; CXEMBI,
COCTaBJICHHBIC TI0 PE3YJIbTaTaM KOMITBIOTEPHOTO MOJEIMPOBaHUS. Pe3ynbTarsl SKCIEepUMEHTa
JaloTcs OOBIYHO B BHUJE pacueToB, HUGPOBBIX TaOJIMIl WM TOCTPOCHHBIX TIpaUKOB.
[TonmyyeHHbIE pe3yabTaThl OLEHHUBAIOTCS CTYACHTOM, YTO ITO3BOJIAET CHENaTh MOCIETYIOIINe
BBIBOJIBI;

— BroiBoxpl, 3akioueHHe O TpoOJENaHHOM pabore. DTOT paszesn OueHb BakeH. B
BBIBOJIAX HE YKA3bIBACTCsl COJCpXKaHUE PAOOTHI, HE MEPEUNCIIAIOTCS pa3ieibl padoThl. BeIBOABI —
3TO TPOAYMAHHOE 3aKIIOUYCHHE CTYJEHTa O CBOMCTBAaX HCCIEAYeMOIo YCTPOMCTBa, O €ro
napameTpax, XapakTepHCTUKaX, CAEJaHHOE HAa OCHOBE U3MEPEHUH, NCCIIEAOBAaHUH M0 KXKIOMY
paszaeny paOoTbl. BeIBO/BI OJIKHBI OBITH CHEJAaHBl U HAIMCAaHbl B OTYETE KAXJbIM CTYJECHTOM
WHIWUBHUIYaJIbHO, OHH HE JOJDKHBI OBITh OOIMMMHU JUIs BCE y4eOHOW moAarpymnmsl (Opurass),
BBITIOJTHSIIOIIIEH padoTy.



[Tonnas ¢popma oTyeTa 0 1abopaTOpHOI pabOTE COCTOUT U3 CIAEAYIOIMIUX ClaraeMpIX:

— TIPOTOKOJI, KOTOPBIM BeIeTCS OpHraaoil, BBIMOIHABIIEH JIA0OpaTOpPHYIO paboTy, U
COJIEP’KUT BCE HEOOXOAMMbIE paboyne 3aMKicH U APYTrue JaHHBIE MO Pe3ysibTaTaM MPOBOIUMBIX
M3MEPEHUM, UCCIIeI0BaHU;

— TIUCBbMEHHBIA OTYET KaXIOro CTYyJIEHTa O MPOJeIaHHOW JIabopaTopHOM paboTe ¢
COOTBETCTBYIOIIMM COJIEP>KaHUEM, BBITIOJHEHHBIH 110 YCTaHOBIIEHHOH QopMme;

— WHAMBHIYaAbHOE WM OpHragHoe coOeceloBaHUE CTYACHTOB C IMPEINOJaBaTeieM, B
pe3ynbTare KOTOPOro OT4eT NPUHUMAETCS C IPOCTAHOBKOM OLIEHKH.

TpeboBanusa K 0hOPMIIEHHIO OTYETA O JIaOopaTOpHON padbore
[TucbMEHHBI OTYET BBIMOJHACTCS KaXKIABIM CTYJACHTOM WHIWBHIYaJIbHO, Ha JIUCTaX

Oymaru ¢dopmatoM A4, TpaAWIIMOHHBIM PYKOIHUCHBIM CIOCOOOM (C TIOMOIIBIO IIAPUKOBBIX
py4yek, KapaHjaaumei W T.A.), WU, MPEANOYTUTEIHHO, C MOMOIIBI0 COBPEMEHHON TEXHHKHU C
npuMeHeHneM OBM.

[lepBasi He HyMepOBaHHasl CTpaHMUIIA OTYETA — ATO THUTYJIBHBIA JIMCT, BBINOJHEHHBIH 1O
obmeit ¢opme, npunsaroii B I'YAIL [lpu 3aBeprieHun paboThl HajJ NHUCBMEHHBIM OTYETOM
CTYACHT CTaBUT JaTy M JIMYHYI0 [OJIHUCh, YAOCTOBEPSIOIIYI0 COOTBETCTBHE OTYETa
NpeIbsSBICHHBIM TpPeOOBAaHUSM U aBTOPCTBO COCTaBUTENs oT4yeTa. Bce cTpaHuipl oryera,
HayMHAs CO BTOPOM, HyMepyloTcsa. JIMCThI Oymaru CKperuisitoTCs YAOOHBIM CIIOCOOOM.
HymepyroTcst Takke pasnenbl, TaONMIbl, PUCYHKH. Paznenbl MOMKHBI UMETh HAaUMEHOBAaHHE,
TaOJIMLbI M PUCYHKU — HAATAOIMYHbIE ¥ MOJPUCYHOUHBIE Haamucu. ['paduku, BHE 3aBUCUMOCTH
0T cnoco0a BBIMOJIHEHHS], JOJDKHBI M300pakaThCsi B BBIOPAaHHOW CHCTEME KOOpIMHAT C
OYKBEHHBIM 00O3HAYEHHWEM OTKJIAJBIBAEMBIX BEIMYMH M MX pa3MepHocThio. [Ipu HaHeceHHH
HECKOJIbKUX Ipa)MKOB HA OJTHO KOOPAMHATHOE T10JIE, YKAa3bIBAIOTCS MapaMeTphl UX oTauuus. U3
rpagpuka JOJDKEH OBITh TMOHATEH MacmTad, B KOTOPOM OH BBINOJHEH (JIMHEHHBIH,
norapu(pMUUECKHI, OKTaBHBIN | JIp.).

Bbonee monHO TpeGoBaHUs K 0OPMIICHUIO OTYETOB O JIAOOPATOPHBIX pabOTaxX M3I0KECHBI
Ha cante ['YAIL

11.3. Meronuyeckue ykasaHus il 00y4aromuUXcs MO MPOXOXKICHUIO CaMOCTOSTETbHON
paboTsl

B Xone BBINIOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUIUIICS BBIOIHAET paboOTy IO
3aJJaHUI0 M TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTels, Ho 0e3 ero HernocpeacTBEHHOIO
YYaCTHA.

st oOydaroruxcst 1Mo 3a04HOM (opme 0OydeHHs, CaMOCTOsITeIbHAs paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporecce BBITTOIHEHUST CaMOCTOSTEIBHON paboOTHI, y 0Oydaromerocss GopMUPYETCs
nenecooOpasHoe MIaHUpOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBbIKM B YCBOEHMM M CHCTEMATH3alUU NPUOOPETAaeMbIX 3HAHWH, 00ECHEeuMBAaEeT BBICOKHM
YPOBEHb YCIEBAaEMOCTH B TNEpUOJ OOydYeHHs, MOMOTaeT IOJYYUTh HABBIKH IOBBIIICHHS
poeCCHOHAIBHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepuallaMHM,  HAmpaBJSAIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaroNTUX CSSBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIHUILINHE;

— METOJUYECKUE YKa3aHUs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (i 00yyaromuxcs
10 3204HOM (hopMme 0OyueHUs).

11.4. Meronuyeckue yKa3aHusd I OOYYaIOUIMXCS 10 TPOXOXKACHUIO TEKYILEro
KOHTPOJISl YCIIEBAEMOCTH.



Tekymuii KOHTPOJIb YCIEBAEMOCTH IIPENYCMATPUBACT KOHTPOJIb KayecTBa 3HAHUMI
00y4aroIuXxcsl, OCYLIECTBIAEMOIO B TEYEHUE CEMECTpa C IIEJIbI0 OLIEHUBAHMS XOJa OCBOCHMS
JUCLIUATIIINHBI.

Texymuil KOHTPOJIb YCIEBAEMOCTH INPOBOJUTCS HAa OCHOBE PE3YJIBTATOB HANHMCAHUS
KOHTPOJIbHBIX PadOT MO KaXI0H M3 pacCCMOTPEHHBIX TEM JICKIIMOHHBIX 3aHATUNA. KOHTpOIbHBIE
palboThI HampaBlIeHbl Ha pa3BUTHE TBOPYECKOI'O MOJIXOAA K aHAIM3Y NPEICTaBICHHBIX 3a/1ad U
HampaBieHbl Ha (OPMHUPOBAHME YMEHHMS COCTAaBJIATh aJCKBAaTHBIE OTBETHI C Y4ETOM
VH/IMBUIYAJIBHOTO MOJIX0AA KaX10r0 00y4Jaroierocs.

Taxoke mpeamonaraercss BUA KOHTPOJIBHOW paOOThI B BHJE YCTHOTO TEOPETHYECKOTO
ornpoca, KOTOpPbI OTpaxaeT (PaKTUYECKOEe BIIAJCHHE OOydYaromMMCA TEOPETHUECKHUMHU
CBEJICHUSAMMU U ONPEACIICHUSIMU 110 JUCLHUIIINHE.

ITo pesynpTaram 3amuThl Ja00OPATOPHBIX PAOOT BBICTABISIIOTCA OLIEHKH, OTpayKarollue
CTETEeHb MOHUMAaHHUs 00yYaroIUMCs] pACCMOTPEHHOMN TEMBI

Bcsi COBOKYNMHOCTH OTMETOK OIpeNeNseT PEeHTHHI O0Yy4aroIerocst BHYTPU TIpYIIIBL
OOyuaromiyecs, UMEIOIINE HU3KUHA PEHTHHr BHYTPHU TPYHNBI MO PE3yJibTaTaM BBITOJHEHHS
3a[JaHu#, HE MOTYT MOJIYYUTh OTMETKH «OTJIMYHO» U «XOPOLIO» HA OCHOBE PE3YJIbTATOB OAHOIO
U3 3aJlaHUi WM JONOJIHUTEIBHOIO 3aJaHus B KOHLE cemecTpa. Jliusd IOJIydeHHs OTMETOK
«XOpOLIO» U «OTIMYHO» HEOOXOAMMO CBOEBPEMEHHOE BBIIIOJIHEHHE BCEX KOHTPOJIbHBIX
MEpOTNPHUATHIA U OTCYTCTBHE MPOIYCKOB KOHTPOJIHBIX paboT 03 yBaKUTEIbHBIX IPUUHH.

11.5. Meronnveckue ykazaHusi JUIsi 0Oy4aromIUXCsi MO MPOXOKACHUIO MPOMEXYTOUHOMH
aTTeCTalluH.

[IpomexyrouHass  arrectanus  OOYYAIOIIUXCS  MPEAYyCMaTpUBAeT  OIICHHBAHHE
MPOMEKYTOUHBIX U OKOHYATEIIbHBIX PE3YJIbTaTOB OOydeHHS MO AuciuiuinHe. OHa BKIIOYAET B
ce0st:

— D9K3aMeH — ¢opMa OICHKM 3HAHHWM, TOJYYCHHBIX OOYyYaloOmUMCS B TIpoIlecce
W3Y4YEHUS BCEH MAMCITUIUIMHBI MJIM €€ YacCTH, HAaBBIKOB CAMOCTOSITEIBHON PabOThI, CIIOCOOHOCTH
NPUMEHATh MX JJis pEHIeHUsl MPAKTHUYECKUX 3a7ady. OJK3aMEH, Kak IPaBUJIO, MPOBOAMUTCS B
MeproJ; SK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAI[MOHHOW OIEHKON «OTIUYHOY,
«XOPOLIOY, KYJOBIETBOPUTEILHOY, «HEYI0BIECTBOPUTEIHHOY.

DK3aME€H TPOBOJUTCS B KJIACCHYECKOH (opMe TpeaoCTaBlICHUs] OOyJaroIeMycst
DK3aMEHAIMOHHBIX OuineroB. [lpu mpoBeneHWHM »SK3aMeHa TakKe YUYUTBIBAIOTCS OTMETKH
TEKYIIEro KOHTPOJs ycmeBaeMmocTu. lIpemogaBaTens BIpaBe KpoMmMe TeM OOO3HAYCHHBIX B
BBIOpAaHHOM CTYICHTOM OMIIeTe MOTPeOOBaTh OTBETA HA BOMPOCHI IO TeME JaHHOU JUCIUTUIHHE.
KonndecTBO 1 00bEM TOTIOTHUTEIIBHBIX BOTIPOCOB OTNPEEISIETCS TIPETOIaBaTeIeM.

OK3aMEHAIlMOHHAs OTMETKAa II0 JUCHUINIMHE BEICTABISCTCS HA OCHOBE BCEH
COBOKYITHOCTH KOHTPOJBHBIX MEpPONPHUATHH B TeueHue cemectpa. OOs3aTeNbHBIM YCIOBUEM
MPOXOXKACHUS 3auéTa SIBISETCA C/Jadya BCEX KOHTPOJIbHBIX MEpPONPHUSITHN B YCTaHOBJICHHbBIE
npenoaBaresieM Cpoku. HeBhITIONIHEHHE 3a/laHuii U Ja0OpaTOPHBIX pPabOT B YCTaHOBJICHHBIC
CPOKHM, a Tak)Ke BBIIOJIHCHHE B YCTAHOBICHHBIC CPOKU padOT, KOTOPHIE XapaKTepU3YIOTCS
HU3KAM KadyeCTBOM BBITIOJIHCHUS W/WIM HEBO3MOXXHOCTHIO OOYyYalOIMMUMCS OOBSICHUTH
MOJIYYeHHBIE pEe3yJbTaThl BEAET K MWCKIIOYCHUIO BapHaHTOB OLICHUBAHUS pPE3YyJbTAaTOB
WHIUBUIYATbHON TPOMEKYTOUHON aTTECTAlMH HA «OTIUYHO» WIIH «XOPOIIO».



JlucT BHeceHUs U3MEHEHUI B pabouyro IporpaMmy JTUCIUTUIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHrne N3MEHEHHUH W JOTTOTHEHUH

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl
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