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1. HEJA U 3AJAYH JUCIIUTIJIINHBI

1.1. Henu AWCHUNIMHBI 3HAKOMCTBO C TMPUHIUIAMHU, METOJAaMHU H
CPEACTBAMH TIOCTPOEHUA MEAMIIMHCKUX AHAIUTHYECKUX U DKOJOTHYECKUX
npudoOpoB, H3ydYeHHE (UBHMUYECKUX OCHOB (HYHKIMOHUPOBAHUS MEIUIIMHCKON
TEXHUKHU.

1.2. 3agaym ocBOeHHWSI IMCUHMIUIMHBI MCIOJIb30BAaHUE BO3MOXKHOCTEH
MIPUMEHEHUSI COBPEMEHHBIX CPEACTB BBIUUCIUTEIIBHOW TEXHUKHM M HOBBIX
WHOOPMAITMOHHBIX ~ TEXHOJOTUH  TpU  pa3pabOTKe W MPOCKTUPOBAHUU
AHATMTHYECKUX U DKOJIOTHYECKUX CHCTEM M KOMILUIEKCOB, MPUOOpPETEHNE HABHIKOB
MPOCKTUPOBAHUSI, pPa3pabOTKHU, BHEAPCHHWS W OKCIUTyaTalldd HX B JICYEOHBIX
YAPEKACHUSIX PA3TIMIHOTO TIPODUIIS.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
JucuuninvHa «Pa3pabotka u IIPOEKTUPOBAHUE MEJIMIUHCKOH,
AHAIUTUYECKOM M  DKOJOIMYECKOM TEXHUKW» OTHOCUTCS K JUCUUILUIMHAM
BapuaTUBHOM YacTu Ojoka b1.

3. HEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUA 110
JANCHOUIIJINHE

[Ipouiecc wm3yuenuss aucturuimabl «Pa3paboTka U TPOEKTHpPOBAHUE
MEIUIMHCKOW, aHAJMTHYECKOM W DSKOJOTHMYECKOW TEXHHUKW» HAIpaBJIeH Ha
dbopMUpOBaHUE CIIECTYIONUX KOMIETEHIIMN:

I1KB-3 - CIIOCOOHOCTBHIO IIPOBOJUTH IIPEIBAPUTEIILHOE
TEXHUKO-DKOHOMUYECKOE€  OOOCHOBAaHME  MPOEKTOB  OMOMEIMIIMHCKOW U
AKOJIOTUYECKON TEXHUKHU

[IKB-16 - TOTOBHOCTBHIO BBHIMOJHITH pacueT M MPOCKTHUPOBAHUE ETaNCH,
KOMIIOHEHTOB ¥  Y3JIOB OHWOTEXHMYECKHMX CHCTEM, OHOMEAMIIMHCKON U
DKOJIOTUYECKOM TEXHUKM B COOTBETCTBUM C TEXHMYECKUM 3aJaHUEM C
VICIO0JIb30BAHUEM CPEACTB ABTOMATU3ALMH IPOCKTUPOBAHUS

Pe3yabTaThl 00yueHHs, XapaKTepU3yime

Komnerenuus
copMHPOBAHHOCTH KOMIIETCHIIUH
[TKB-3 3HaTh HA3HAYEHUE, CTPYKTYPHBIE COCTABIISAIOLINAE U
XapaKTEPUCTUKH AHATUTUYECKUX U SKOJTOTHUYECKHUX
pruoOpPOB

YMETb MCIIOJIb30BaTh METO/IbI PACYETOB OCHOBHBIX
JIEMEHTOB AaHAJIMTUYECKOU U DKOJIOTUYECKOU TEXHUKU

BJIQJIETh HABBIKAMU U METOJIAMHU TTOCTPOCHUS
PA3JIMYHBIX COCTABJIAIOIINX AHAUTUTAYECKON U
IKOJIOTUYECKON TEXHUKU

I1KB-16 3HATHh OCHOBHOE TEXHUYECKOE 00ECIICUEHUE
MEIUKO-OMOJIOTMYECKUX UCCIIEI0BAHNN

YMETb UCIIOJIb30BaTh TEXHUYECKUE CPEACTBA IIPU
IMOCTPOEHHUU U IKCIUTyaTalluu aHAJIUTUYECKOU
MEIUIIMHCKON U DKOJOTHUYECKON TEXHUKU




BJIAJI€Th HABBIKAMU CO3JJaHUSI MEIUIIUHCKHUX
prubOpoB, 0(hopMIIEHHSI POEKTHON TOKYMEHTAUU

4. OFBEM JJUCHUIIJIMHBI
OO0mrast TPymOEMKOCTh JUCHUILINHBI «Pa3paboTka W TpOeKTHUpOBaHUE
MEIUIIMHCKON, aHAIMTHYECKON U DKOJIOTHYECKOM TEXHUKH» COCTABIIAET 3 3.€.
Pacrnipenenenne Tpy10€MKOCTH JUCHUIUIMHBI 110 BUAAM 3aHITUI
o4Has popma 00y4eHust

. Bcero |Cemectpsl

Bunbl yueOHOM pabOThI QOB 7
AyauTOpHBbIE 3aHITHS (BCEro) 36 36
B Tom uncne:
Jlexknun 18 18
[TpakTnueckue 3auarus (113) 18 18
CamocrosiTesibHasi padoTa 72 72
Bubel npomMexyTOYHOM aTTeCTaluy - 3a4€T + +
OO6miast TPy 10€MKOCTb:
aKaJIEMUYECKHE Yachl 108 108
3a4.e]. 3 3

304Has ¢popma 00yueHust

Bunpl yue6HOM paboThI Beero | Cemectpet
4acoB 9
AyauTOpPHBIE 3aHATHS (BCEro) 10 10
B Tom uncne:
Jlexu 4 4
[TpakTueckue 3anarus (113) 6 6
CamocrosiTeibHas padboTa 94 94
KourpoJubHasi padora + +
Yacel Ha KOHTPOJIb 4 4
Bubel npomMexxyTOYHOM aTTeCTaluy - 3a4€T + +
OO6mmast TPy 10€MKOCTb:
aKaJIEMUYECKHE Yachl 108 108
3a4.e]l. 3 3

5. COAEPKAHUE JUCHUIIVIMHBI MOAYJIsSA)
5.1 Copep:xxkanne pa3ieoB JUCHUIVIMHBI M pacnpejaejieHue
TPYAOEMKOCTH 110 BUAAM 3aHATHH
ouyHasi Gopma 00yueHust

Ne HaumeHoBaHue TeMbI Copeprkanue pasjena Jlexn Tpax CPC Beero,
/1 3aH. qac
1 Knaccmbnxaum METOJIOB U AHaIUTHYECKHE METO/IbI, aHATUTHYECKUE
npuOOPEL, MPUMEPHI U3 OHOMETUIINHEL U 2 2 6 10
alapaTos JUI 9Kosioruy. Bo3moskHbIe KiaccuuKanuy METOI0B
na6opaTopHor0 aHajm3a. ¥ annaparoB s JJabOpaTOPHOTO aHaIU3a.




IToctpoenue
AHAJIUTNYCCKUX

HN3MCEPUTEIIBHBIX CUCTEM

AHaJIMTHYECKUE U3MEPUTENIBHBIC CUCTEMBI
(IaTYMKH) ¥ UX OCHOBHBIC XapaKTEPHUCTUKH.
I'pasynpoBka. AKTHBHbIE, IACCUBHBIE U
KOMOWHHMPOBAaHHbIE TaTYUKHU, IPUMEPHI.
Brmstronye Ha oka3aHUs H3MEPHUTEIBHON
CHCTEMBI BEJIHINHEL.

10

l'azoananu3aropsl U UX
IpPUMEHEHHE B

OMOMEIUIIMHE M DKOJIOTHH.

I'azoananuzaTopsl, IPUMEPHI UX UCIIONB30BaHUS,
KiIaccudukanys. ['a3oanann3aTopsl Ha OCHOBE
TBEPJbIX 2IEKTPOIUTOB. KarapomeTpsl.
OnTudeckue ra3oaHanu3aTopsl. OnTuyeckas
IUIOTHOCTS, 3ak0H byrepa-JlamGepra-bapa nis
MHOTOKOMIIOHEHTHOM ra30BOi CMECH.
PesuctuBHBIE ra30aHATN3ATOPEI C
MOTYTIPOBOAHHKOBBIM UyBCTBUTEIbHBIM
2JIeMEHTOM. Pe30HaHCHBIE TbE30IICKTPUYECKHE
raszoaHanusaropsl. [lapamaraurHsie
ra30aHajau3aTophl.

XapaKTepUCTUKU BIAKHOTO BO3ayXa. THUIIbI
TUTPOMETPOB. EMKOCTHBIE TUTPOMETPEI,
TICUXPOMETPHI, KOHIEHCAIIMOHHbBIE TUTPOMETPHI.

10

DNEeKTPOXUMHUYECKHE
METO/Ibl aHAIH3A U
IIEKTPOXUMHYECKUE
aHaJIN3aTOPHI.

Amnanutndeckue mpudopel Ha Oase
JNEKTPOXUMUYECKUX METOJIOB aHAIM3a.
IMotenmmomerpsl. Onpenenenue pH ¢
HCTIOJIb30BAHUEM CTEKIIIHHOTO 3JIEKTPOJA. .
AmrnepomeTpuyeckue U
BOJIbTAMIEPOMETPUUECKUE TATIUKH,
KHCIOpOoIHBIN 3nekTpoy Kiapka.
Konnykromerpuueckue natuuku. [Ipotounsie
AHAJIN3aTOPBL.

10

XpomoTtorpaduueckue
METO/IbI aHAJIN3a,
XpoMoTorpadBsl.

CyIIHOCTE METO/1a XpOMOTOTpadu, HCTOPHUS
cosnanus, M.C. [[BeT — OCHOBOIIOJIO)KHHK METOJ1a
xpomotorpadun. Kinaccndpuxarms
XPOMOTOTPahUIECKUX METOIOB.
[TpuHIMIHATBHAS CXeMa Ta30BOTO U
KHJIKOCTHOTO XpoMoTOorpagoB. XpoMoTOorpamMma
1 paboTa C Her.

12

Macc-crekTpockonus,
MaccC-CIIEKTPOMETPHI B
AHAIIUTHYCCKUX
VCCIIEJOBAHMSIX.

Macc-crekTpoMeTphl, Ha3Haue€HHe, IPUHIIHI
paboTHI, OCHOBHBIE CTPYKTYPHBIE JIEMEHTHI.
XapaKkTepUCTUKU Macc-CIIEKTPOMETPOB:
Macc-CIeKTp, pa3pelieHne, TyBCTBUTENEHOCTS,
ObIcTpozeiicTBue. THITEI Macc-aHAIN3aTOPOB.
CrarnuoHapHbIe ¥ BpeMs-TIPOJIETHBIE
JUHAMHYECKNE MacC-CIIEKTPOMETPBIL.

12

AnmapaTHbie METOIbI
MMMYHOJIOTHYECKUX
HUCCIeN0BaHuN

HNmMmyHONOrnueckue Meto bl Peakimu,
OCHOBaHHbBIC Ha CHOMEHE arrIIOTHHAINH,
peaKiu, OCHOBaHHbIE Ha (peHOMEHe
MIPEUNATALNH, PEAKIHH C YIaCTHEM
KOMILJIEMEHTa, pEaKlnsl HeUTpaIn3ali, peaKkui
C MCIIOJIb30BaHUEM XUMHUYECKUX U (PH3HIECKUX
MeTOK. THITBI ”MMYHOJIOTHYECKHUX arapaToB:
OMOXUMUYECKUE aHATU3ATOPbI, KOATYIOMETPBI,
UMMYHO(EPMEHTHBIE aHATU3ATOPBI.

ABTOMaTH3aIUs
71a00paTOPHBIX
HCCIEeI0BaHUuN

HpI/IMeHeHI/Ie CpeacTs BBIYUCITUTEIILHON TEXHUKH
1 MAIIWHHBIX AJITOPUTMOB JIJIs1 aBTOMAaTU3allunu
J'Ia60paT0pHI)IX HCCIIeIOBAaHUI: OCHOBHBIE
MPUHIAIBL, METOABI U CPEIICTBA.
BI/IHI/IO'paCHO3HaIOIIIH€ AHAIIUTUYCCKUC
KOMIIJICKCBI.

MeToabI OYUCTKHU U
o0e33apaKuBaHuUs
Pa3IUYHBIX CPEJl

Kiaccugukaiiys MET0OI0B OYHUCTKU U
obe33apaKMBaHHs Pa3InYHbIX CPE,
HCIIONIB3YEMbIX B MEIHIIMHE, IPOMBILIJICHHOCTH,
9KOJIOTMH, Ha TPAHCIIOPTE.

ITprMeHeHHe pa3IHYHbIX BUIOB H3ITy4EHHUS
(uH(bpakpacHOTO, YIBTPAPHOIETOBOTO,
yIAbTpa3ByKa M T.J.) AUl Ae3NH(EKIINH U
00e33apaXKMBaHuUs Pa3IMIHBIX CPe]] U
MEIMIMHCKOTo 000pyaoBanust. CHCTEMBbI
OUYHCTKH | 00e33apakuBaHus BOABI B OBITY U Ha
IpYMEpEe rOPOjia, CHCTEMbI  OYHCTKH BBIXJIOMHBIX

12




ra30B Ha TPAHCIOPTE, KaTaTUTUIECKHE
HENUTPaIu3aTophl.

10

OO01as xapakTepuCTHKa
METOJIOB

HOpSII{OK IMPOBEACHUA CAHUTAPHO-TUTUCHUYCCKUX
I/ICCJ'[eZ[OBaHI/Iﬁ MUAIICBBIX TPOAYKTOB U BOJBI.
OpFaHI/I?)aL[I/IOHHO-HpaBOBI;Ie MEPONIPUATHA,

CaAaHUTAPHO-TUTUCHUYCCKUX |opraHONCNITHYCCKHIA aHAIH3, JJAOOPATOPHBIC 1 1 6 8
I/ICCHCHOBaHI/Iﬁ HI/IHIGBBIX HUCCJICAOBAaHU. HpI/IMeHﬂeMLIe npu
11a60paTOPHOM aHaIM3€ aHATUTHIECKHE METOIbI 1
HIPOAYKTOB 1 BOJIBI npubopbl. CaHUTapHO-TUTHEHUIECKUE
TpeOOoBaHMs K KaUeCTBY BOJBIL.
11 OpFaHngauHﬂ MGHHHI/IHCKI/IX HOpMaTI/IBHBIe JOKYMEHTHI 110 OpraHnu3alluu
J'Ia60paTOpHI>IX n1abopaToOpHBIX HcciaenoBanui B PO B
MEJMIIHCKIX YIPEKACHUIX H CITy)KOe
uccienoBanuii B PO. Pocnotpe6ramzopa. Kiaccupuxanmst 1 1 6 8
AHaJ-H/ITI/ILIeCKaH HCIIOJB3YEMOTO IS OTUX ueneﬁ AHAJIUTUYECCKOT O
anmapatypa B Cykbe |C00PYACBAHIL
paryp Y Opraauzanys MeIUIMHCKON JJabopaTopHOH
Pocn0Tpe6Ha)130pa. ciryxO5bl B T. BopoHexke.
Hrorof 18 18 72 108
3a04Hasi Gopma o0yueHus
Ne HanmenoBanue Tembl Copeprxanue pazjena Jlexny Tpax CPC Beero,
/1 3aH. qac
1 Kﬂaccnquaum{ METOJ/IOB Y |AHAIATHYCCKHE MCTO/IBI, AHANUTHYECKIE
TIpUOOPBL, TPUMEPHI N3 OUOMEIUIIMHEI 1
armapaTos ULt sKosoruy. Bo3moskHbIe Kiaccu(UKauu METOIOB 1 0 10 11
71a00paTOPHOTO AHAIM3A. U ammapaToB Al 1abopaToOpHOTO aHaIIN3a.
2 HOCTpOGHI/Ie AHaNMUTHYECKHEe H3MEPHTEIbHBIE CHCTEMBI
(IaTYNKH) ¥ UX OCHOBHBIC XapaKTEPHCTHKH.
AHATATHICCKUX I'pagynpoBka. AKTHBHBIE, TACCUBHBIC H 0 1 8 9
HU3MCPUTCIIbHBIX CUCTCM KOMOWHHMPOBAHHBIC TaTUUKH, TPUMEPHI.
Brwmsronye Ha oka3aHus H3MEPHUTEIBHON
CHCTEMBI BEJIMYNHEIL.
3 Fa30aHanH3aT0pI>1 U UX lNazoaHann3aTopsl, IPUMEPHI UX UCIIONB30BAHMS,
kiaccudukanys. ['azoanaan3aTopsl Ha OCHOBE
HIPUMCHCHHC B TBEPABIX ANIEKTPpoUTOB. KaTtapomeTpsl.
OMOMEIUIIMHE U KOJOTHU. |Ontnueckue raszoa”anusaropsl. OnTudeckas
IUIOTHOCTH, 3aKoH byrepa-JlamGepra-bapa mmst
MHOIOKOMITOHEHTHOM T'a30BOM CMECH.
PesucTuBHBIE Ta30aHATN3ATOPHI C 1 0 8 9
MIOTYTIPOBOAHUKOBBIM YyBCTBUTEIHEHBIM
3JIEMEHTOM. Pe30HaHCHbIE TbE303IEKTPUUECKIE
razoaHanu3aTopsl. [lapamMarHuTHEIE
ra30aHaju3aTophl.
PesucTiBHBIE Ta30aHAIN3ATOPHI C
MOTYTIPOBOAHUKOBBIM YyBCTBUTEIHEHBIM
3JIeMeHTOM.. EMKOCTHBIE THTPOMETPHI,
TICHXPOMETPHI, KOHIEHCAIIMOHHBIE THTPOMETPHI.
4 3H€KTpOXI/IMI/I‘{eCKI/Ie AHanuTH4ecKue npuoops! Ha 6aze
UEKTPOXUMHUUECKUX METO/IOB aHANIN3a.
MCTO/IbI aHaJTH3a 1 IMortenmomerpsl. Onpenenenue pH ¢
QJICKTPOXUMHUYCCKUEC HCIIOJIb30BAHUEM CTEKIISIHHOIO 3JIEKTPOJA.. 0 1 8 9
aHaJ'II/ISaTOpBI. AMHCpOMeTpI/I‘{eCKI/Ie n
BOJIbTAMIEPOMETPUUCCKUE TATIUKH,
KHCIOpOIHBIN anekTpoy Kitapka.
Konnyxromerpudeckue narauku. [Iporounsie
aHAJIU3aTOPbI.
5 Xpomororpadudeckue CyuHocTh MeTo1a XpoMOTOrpaduH, HCTOPHS
cosnanus, M.C. L[BeT — OCHOBOIOJIOKHHK METO/1a
METOABI aHAJIM3a,
xpomotorpadun. Kimaccudukarms 1 0 8 9
XpOMOTOFpa(bBI. XPOMOTOTPahHIECKHX METOIOB.
[MpuHIMIHATEHAS CXeMa ra30BOTO 1
XKHUIKOCTHOTO XpoMoTorpados. XpoMoTorpaMma
U paboTa ¢ Helo.
6 MaCC‘CHeKTPOCKOHI/Iﬂ, MaCC-CHeKTpOMeprI, HasHA4YCHUEC, MIPUHIIUIT 0 0 10 10

MacCC-CIICKTPOMCETPHI B

paboTHI, OCHOBHEIE CTPYKTYPHBIE JIEMEHTHI.
XapakTepUCTHKH MAcC-CIIEKTPOMETPOB!




aAHaAJIUTUUYECKUX MacC-CIIEKTP, Pa3speIICHNUE, YyBCTBUTEIIBHOCTD,
ObicTpoaeiicTBue. THUITBI Macc-aHANIN3aTOPOB.
CraioHapHbIe 1 BpeMs-TIPONIETHBIE
JUHAMHYECKHE MaCC-CIEKTPOMETPBIL.

HCCICOOBAaHUAX.

7 |AnnapaTHble METOIBI HmmyHonoruyeckue MeTo bl Peakiuu,
OCHOBaHHbIE Ha ()EHOMEHE arTIIFOTHHAIMH,
HMMyHOHOFH%eCKHX PpEaKImu, OCHOBaHHbIE Ha (DEHOMEHE
HCCJICAOBAaHNHN MPELMITUTALMH, PEAKLUH C YIaCTHEM 0 1 8 9
KOMIUIEMEHTA, PEAKIUs HEWTPATH3AINH, PEAKIIHH
C MCTIONBb30BAHUEM XUMUYECKUX M PUINUECKUX
MeTOK. TUIIBI KIMMYHOJIOTUYECKHX AlAPaTOB:
OMOXMMUYECKHE aHAIM3ATOPBI, KOATYJIOMETPHI,
UMMYHO(DEPMEHTHBIE AHATU3ATOPEL.

8 ABTOMAaTH3AML [IpumeHeHue cpeacTB BEIUUCIUTENBHON TEXHUKH
6 1 MAIIMHHBIX aITOPUTMOB /Ul aBTOMATU3ALUH
1a OpaTOpHBIZC 1abOPaTOPHBIX UCCIEN0BAHMI: OCHOBHBIE 0 1 8 9
HUCCIICJOBAaHNU MNPUHIMUIIEL, METOABI M CPENICTBA.
Buano-pacnosHaromue aHaIUTHIECKHE
KOMIUIEKCEL
9 Meto JIbI OUUCTKHA U Knaccuduxanus METOI0B OYUCTKH U
o 6633apa)KI/IBaHI/I}I 06e33apaKBaHuUs PA3IMIHBIX CPE,
HCTIOJIb3YEeMBIX B MEIHUILIUHE, IPOMBIILICHHOCTH,
Pa3JIMIHBIX CPCA 9KOJIOTHH, Ha TPAHCIIOPTE.
[IpumeHeHre pa3TnYHbIX BUIOB H3ITYICHUST
(uH(bpakpacHOTO, YIBTPAPHOIECTOBOTO, 0 1 8 9

yIABTpa3ByKa M T.A.) IJIsI Ae3NH(EKINT 1
o0e33apaXKBaHUs Pa3IMIHBIX Cpe U
MeIUIUHCKOT0 000pynoBanus. CHCTEMBI
OYUCTKH ¥ 00e33apaXHBaHMs BOJBI B OBITY U Ha
IIpUMepe ropoja, CUCTEMBl  OYHCTKH BBIXJIOMHBIX
ra30B Ha TPAHCIIOPTE, KATATUTHIECCKHE
HENUTPaIn3aTophl.

10 [O6mag XapaKTEePUCTHKA [Mopsaok mpoBeneHHs: CaHUTAPHO-TUTUEHIYECKIX

HCCIIE0BaHUN MUIIEBIX MIPOIYKTOB U BOJBL
MCTOZOB OpraHu3alOHHO-TIPaBOBBIE MEPOIIPHSTHS,
CAaHUTAPHO-TUTUCHUYCCKHUX |opraHosienTHuecKuii aHaIu3, 1a60paTOpHbIE 0 1 8 9
I/ICCHeHOBaHI/Iﬁ HHH_IGBBIX HCCIICIOBAHUA. HpI/IMeH}ICMLIS npu

11ab0PaTOPHOM aHAIM3€ AHATUTHIECKHIE METOIBI 1
TIPOAYKTOB 1 BOJIBI npubopbl. CaHUTApHO-TUTHEHUIECKUE
TpeOOBaHNs K Ka4eCTBY BOJBL.

11 OpraHngaHHﬂ MGI[I/IHI/IHCKI/IX HOpMaTI/IBHLIC JOKYMEHTHI 110 OpraHnu3aluu
nabopaTopHBIX UccienaoBanuii B PO B

J'Ia60paTOpHLIE( MEMIIMHCKHX YUPEKACHHUIX U CIykKOe
uccienosanuii B PO. Pocniorpe6ranzopa. Kinaccudurarms 1 0 10 11
AHaHI/ITI/ILIeCKaﬂ HCIIOJIB3YEMOTO I OTUX ueneﬁ AHAJIMTUYECKOT O

anmaparypa B cykOe |C0CPYAOBaM.
paTyp Ty OpraHu3arys MeANINHCKOH J1TabopaTopHOit
POCHOTpe6HaI[30pa. ciry:x0bl1 B I. Boponeixe.

Hroro 4 6 94 104

5.2 IlepeueHnb 1a00paTOPHBIX padoT
He npexycMoTpeHo yueOHBIM IIJIaHOM

6. IPUMEPHAS TEMATUKA KYPCOBBIX ITIPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cootBeTcTBMM € y4eOHBIM IUIAHOM OCBOEHUE JHUCLUMIUIMHBI HE
Mpe1yCMaTpUBAET BBIMOJIHEHUE KYpPCOBOrO MpOeKTa (paboThl) WJIM KOHTPOJIBHOM
paboThl A1 OUHOU (HOPMBI OOYUEHUS.

B cootBercTBUM ¢  y4eOHBIM  IUIAHOM  OCBOEHUE  JUCHUILIMHBI
IpeyCMaTpUBAET BBINOJIHEHUE KOHTPOJIBHON paboThl B 9 cemecTpe Mjisi 3a04HOM
dbopmbl 00yUeHMUS.

[IpumepHass  TemaTMka  KOHTPOJBHOM  pabotel:  «Pa3pabotka u
MIPOCKTUPOBAHNE MEIUIIMHCKOM, AaHATUTUYECKON U SKOJIOTMYECKON TEXHUKI




3amaun, pemaeMble MPH BBHITTOJHEHUU KOHTPOJIbHOM pabOTHI:

- AHanuTHYeCcKHe  U3MEpPUTEIbHBIE CHCTEMBI M WX  OCHOBHBIE
XapaKTEPUCTHUKHU.

- T'azoanHanu3atopsl, NpUMEpPbl UX HCIOJIb30BaHUS B OHOMEIUIIMHE MU
9KO0JIOTUH, Kinaccudukanus. Katapomerprl. OnTuueckue razoaHaan3aTopsl.

- Pe3ucTuBHbBIE Ta30aHAIA3ATOPEI C MOIYIIPOBOJIHUKOBBIM YyBCTBUTEIbHBIM
DIIEMEHTOM.

- CymHocth MeTtofa xpomoTtorpaduu. [IpuHnunuanbHas cxema ra3oBoro
AKHUJKOCTHOTO XpoMOTOorpadoB. XpoMoTorpaMmMa u paboTa ¢ HElo.

7. OUEHOYHBIE MATEPHUAJIBI IS TIPOBEJEHUSA
IMPOMEKYTOUYHOM ATTECTAIIMU OBYYAIOIIUXCS IO
JUCHUTIIJIMHE

7.1. Onucanue nokasareJieil U KpUTEepUeB OLIEHUBAHUS KOMIIETEHIMII HA
Pa3JIMYHbIX 3Tanax ux ¢popMupoBaHus, ONMCAHNE HIKAJ OIlEHUBAHUS

7.1.1 Tan Tekylmero KOHTPOJIA

Pe3ynbTaThl TEKyIIEro KOHTPOJSI 3HAHUM W MEXCECCHOHHOM aTTecTaluu
OLIEHUBAIOTCS IO CIAEAYIOLIEH CUCTEME:

«aTTEeCTOBAHY;

«HE aTTeCTOBaH.

K Pe3ysibTaThl 00y4eHus, K
oMIIe- XapaKTepu3yoiue UTECPHH
— c d)cl:pMn p':m gﬂﬂ?m OHEHHBEHHH ATTecTOBaH He arTecTroBan
KOMIICTCHIIHU
ITIKB-3 3HaTh Ha3HAYCHHUE, Konrtposnbnas paborta Ha|Bsimonnenue pador| HesbimoaHenue
CTPYKTYpPHBIE MPAaKTUYEeCKUX  3aHATHSX. B CPOK, paboT B CPOK,
COCTaBIIAIOIINE U TectupoBanue 3HAHUMH | IPEAYCMOTPEHHBIH | IPEyCMOTPEHHBII
XapaKTEepUCTUKH TEOPETHIECKOTO B pabounx B pabounx
aHATTUTUYECKHX U MaTepHana. Onenka IIporpamMmax IIporpamMmax
9KOJIOTUYECKUX NMPUOOPOB|3HAHMS Ha3HAYEHMUs,
CTPYKTYPHBIX
COCTaBIISIOLINX u
XapaKTEPUCTHK
AQHATUTHYECKUX u
9KOJIOTHYECKUX IPUOOPOB
YMETb UCIIOJIB30BAThH AxTuBHas  pabotra  Ha|BrimmomHenue pabor| HeBpimonHeHHe
METOJIBI PacUeTOB MPAaKTUYECKUX  3aHATHSIX. B CPOK, paboT B CPOK,
OCHOBHBIX DJIEMEHTOB Orenka YMEHUS | IpeAyCMOTPEHHBIH | IpelyCMOTPEHHBIH
AHAJTUTUYIECKOHN U HCTIONB30BaTh METOIBI B paboumx B paboumx
9KOJIOTHYECKOM TEXHUKHU |pacdyeToB OCHOBHBIX porpaMMax porpaMMax
3JIEMEHTOB aHAIUTUYECKON
U DKOJIOTHYECKOH TEXHUKU
BIIaJI€Th HABBIKAMH U OneHka Ha npakTHyeckux |Bwimonnenne pabor| HesbinmonHenue
METOJAMHU IIOCTPOECHUS  |3aHSATHUAX BIIaJICHUS B CPOK, pabor B cpoK,
Ppa3IMYHbIX HaBbIKAMU U METOAAMU| IPEAYCMOTPEHHBIH | IPeTyCMOTPEHHBIH
COCTaBIIAIOLINX HNOCTPOCHHUS  Pa3IMYHBIX B pabounx B pabouunx
aHATUTUYECKOHN U COCTaBJIAIOLINX IporpamMmax IIporpamMmax
9KOJIOTUUECKOM TEXHUKU |aHATUTUYECKOI u
9KOJIOTMYECKON TEXHUKU
[1IKB-16 3HATb OCHOBHOE KonrponbHast pabora Ha|Bwimonnenne pabor| HebinonHenue
TEXHUYIECKOE MPAaKTUYECKAX  3aHATHSIX. B CPOK, paboT B CPOK,
obecrnieueHne TectupoBanue 3HAHUH | IPEAYCMOTPEHHBIH | IPEyCMOTPEHHBII
MEINKO-OMOJIOTHYECKIX —|TEOpEeTHIECKOro B paboumx B paboumx
HCCIIeTOBaHUN MaTepHaa. Ornenka porpaMMax porpaMmMax
3HAHUS OCHOBHOTO




TEXHUYECKOT 0

obecrieueHust

MEINKO-OMOIOTHYECKAX

HCCIIEIOBaHUI
YMETh UCTOJIb30BaTh AxtuBHas  pabora  Ha|BrmomHenne pabor| HesrimomHeHue
TEXHHUYECKHE CPEICTBA  |MPAKTHUECKUX 3aHATHSAX. B CPOK, paboT B CPOK,
IIPU TIOCTPOCHUH U OmeHka YMEHHS | IPETyCMOTPEHHBIN | IPEyCMOTPEHHBIH
IKCIUTyaTaIIH HCTIOIb30BaTh B paboumx B paboumx
aHAITNTHYECKON TEXHHYECKHE cpeacTBa MporpaMmmax MporpaMmmax
MEIUINHCKOH 1 pu MOCTPOCHHUHU "
9KOJIOTHUECKOM TEXHUKH  |3KCITyaTalluu

aHaJIMTUYECKON

MEJIULUHCKOMN 5

9KOJIOTHYECKOH TEXHUKH
BJIaJICTh HABBIKAMH OneHka Ha npakTuyeckux |Bwimonnenne pabor| HesbimonHenue
CO3/1aHUS MEUIIMHCKUX  |3aHSATHAX BIIaJICHUS B CPOK, pabor B cpok,
pudopoB, 0OpMIIEHHS |HaBBIKAMHU CO3J1aHusI | IPEeTyCMOTPEHHBIN | IPEeAYCMOTPEHHBIH
MIPOEKTHOM MEIUIUHCKUX TPHOOPOB, B pabouux B pabouux
JOKyMEHTAINN odopmireHHsT  TIPOEKTHOH TporpaMmmax IporpaMmmax

JIOKyMEHTAINH

7.1.2 JTan npoMeKyTOYHOr0 KOHTPOJIS 3HAHU

Pe3ynbpTaThl NpOMEXyTOYHOTO KOHTPOJIS 3HAHUW OLIEHUBAIOTCS B / CEMECTPE
JUIsL OYHOM (pOopMBI 0OYUEHHUS 10 YEThIpeXO0aIbHOM crucTeme:

«OTIUYHOY;

«XOpOLIO»;

«KYOOBJICTBOPHUTCIIBHO»
«CHCYAOBJICTBOPHUTCIILHO)).

K Pe3yabTaThl 00y4eHus, K
OoMIIe- XapakTepusyriue UTECPUH
Temust c q)s - pl:m gm::c“ OHEHHBEHHH OTJan4YHO Xopomo Ynosa. Heynosu.
KOMIICTCHIIUH
ITIKB-3 3HATh HA3HAYCHUE, Tect Brmonnenue | Beimonnenue | BreinonHnenue B Tecte
CTPYKTYpHBIE tecta Ha 90- | Tecta Ha 80- | Tecta Ha 70- | meHee 70%
COCTaBJIAOIIHE U 100% 90% 80% MIPaBUIBHBIX
XapaKTePUCTUKU OTBETOB
AHAIIUTUYECKUX U
9KOJIOTMUECKUX
prOOpOB
YMETb MCIOJIb30BAaTh Pewmenue 3anaun  |[Iponemonctp| [Iponemonctp | 3anauu He
METO/Ibl pacueTOB CTaH/JApPTHBIX | pEILIECHbI B HUpOBaH HpOBaH peLieHbl
OCHOBHBIX 3JIEMEHTOB MPAKTUYECKUX| TOJHOM BEPHBIN XOJ] | BEPHBINA X0
AHAJIUTUYECKOU U 3a1a4 o0BeMe 1 peuieHus pelIeHus B
9KOJIOTHYECKON TEXHHUKH MOJY4eHBl | BCeX, HO HE | GOJBIIMHCTBE
BEpHbBIC MOJy4YeH 3a1a4
OTBETHl  |BEPHBII OTBET
BO BCEX
3a/1ayax
BJIa/IETh HAaBbIKAMU U Pemenue 3amaun  |[Ipomemonctp| Ilpomemonctp | 3amaum He
METOJIaMU MIOCTPOEHUSI  |[IPUKJIAJHBIX | pEIIeHbI B HpOBaH HUpOBaH pelieHbl
Pa3IMYHBIX 3a/1a4 B MOJIHOM BEpHBIN X0 | BEpHBIH X0
COCTAaBIISIIOLLIUX KOHKpETHOU obbeMe U peuieHus pelieHus B
AHAIIUTUYECKON U MPeMETHOW | TOJYYeHBI | BceX, HO HE | OONBIIMHCTBE
JKOJIOTUYECKOM TEXHUKHU |001acTi BEpHbIE MOJIy4eH 3a1a4y
OTBETHl  |BEpPHBIN OTBET
BO BCEX
3a1agax
TIKB-16 3HaThb OCHOBHOE Tect Brimonnenue| Beimonnenue | Brinmonxnenue B Tecte
TEXHUYECKOe tecta Ha 90- | Tecta Ha 80- | Tecta Ha 70- | menee 70%
obecrieueHne 100% 90% 80% MPaBUIIBHBIX
MeINKO-OHMOJIOTHYECKIX OTBETOB




HCCIIe0BaHUM
YMETb UCIIOJIB30BATh Pemenue 3agaun  |IIpomemonctp| Ilponemonctp | 3agauu He
TEXHUYECKHUE CPENICTBA  |CTaHIAPTHBIX | peUIeHBI B HpOBaH HMpOBaH pelieHbl
MIPU IOCTPOCHUH U MPAKTUYECKUX| TOJHOM BEPHBIN XOJ | BEPHBIH X0
SKCIUTyaTalui 3a7a4 o0BeMe 1 pereHus peIIeHs B
aHAJTUTUYCCKOM MONTyYeHBI | BCeX, HO He | OONBIIMHCTBE
MEIULIMHCKOHN 1 BEpHEIC MIOJTy9ICH 3a7a4
JKOJIOTHYECKON TEXHHUKH OTBETHl  |BEpPHBIN OTBET
BO BCEX
3a7adax
BJIAJIETh HABBIKAMU Pemenne 3amaun IIponemonctp| Ilponemonctp | 3amaum He
CO3/IaHMs MEAUIMHCKUX |MPUKIAIHBIX | pEMICHEI B HUpOBaH HUpOBaH peTIeHs!
npubopoB, odopMIIeHHS [3a1ad B TTOJTHOM BEPHBIN XOJ | BEpHBIH X0
MIPOEKTHOM KOHKPETHOU o0beMe U peuieHus pelieHus B
JIOKyMEHTaLUU MpeIMEeTHOM MOJTyYCHBI | BCEX, HO HE | OOJNBIIMHCTBE
obnactu BEpHbBIC MOJIy4YeH 3a7a4
OTBETHl  |BEpPHBIN OTBET
BO BCEX
3a7a4ax

7.2 llpuMepHBbIii NepeyeHb OIEHOYHBIX CPEACTB (TUIOBbIE KOHTPOJIbHbIE
3aJaHUsl WM HUHbIe MATePHAJIbl, HCOOXOAUMBbIE 1JIf OLCHKH 3HAHWH, YMEHHIA,
HABBIKOB ¥ (MJIM) ONBITA JAeSITEJIbHOCTH)

7.2.1 llpumepHbIii NepeyeHb 3a1aHUI 1)1 NOATOTOBKH K TECTUPOBAHUIO
1. Kakoe u3 ycTpoiiCTB He SIBISETCS aHATTUTUUECKUM ITpHUOopom?

- ra30aHaIn3aTop
- xpomarorpad
- IOJIyIIPOBOTHUKOBBIM J1a3ep
2. I'pagynpoBKa qaT4ymka NpOBOIUTCS
- 10 €ro U3rOTOBJICHUS
- BO BPEMS €r0 U3rOTOBJICHUS
- IOCJIE €r0 U3rOTOBJICHUS
3. K kakuM Thnam JaT4nukoOB OTHOCUTCA TEpMoOIapa
- aKTUBHBIE (T€HEePaTOPHI)
- MACCUBHBIE (MTapaMEeTPUUECKHE)
- KOMOMHHUPOBAHHBIE
4. Kakoil U3 nepeyncaeHHbIX JaTYNKOB ABJISIETCS MAPAMETPUUECKUM
- (hoTomoN AJI1 U3MEPEHUS] CBETOBOTO TIOTOKA
- IHAYKTUBHBIN C MOJBH>KHBIM CEPJICUHUKOM ISl U3BMEPEHUS TIEPEMEILICHUI
- IbE303JIEKTPUYECKHUN 11 U3MEPEHUS JaBICHUS.
5. UyBCTBUTENIBHOCTh U3MEPUTEILHON CUCTEMBI TEM BBILIE, YEM
- OoJIbllle KPYTU3HA €r0 IPalyupOBOYHON KPUBOM
- MEHBIIIE KPYTHU3HA €0 IPagyupOBOYHON KPUBOH
- HE 3aBUCHUT OT €€ KPYTHU3HBI
6. [TapaMarHuTHbIE ra30aHATN3aTOPbI CITYXKAT JJIs1 ONPE/IETICHUSI B Ta30BOM cMeCH
- METaHa
- KUCIIOpOJa
- MApOB BOJIbI
7. YHUBepCaIbHBIN ra30aHaIN3aTOP «IJIEKTPOHHBIN HOCY» CTPOUTCS Ha 0Oaze
- KaTapOMETPOB
- PE3UCTUBHBIX ra30aHAIU3ATOPOB C MOJYIPOBOIHUKOBBIM YyBCTBUTEIHHBIM



DJIEMEHTOM
- ra30aHAIM3aTOPOB HA OCHOBE TBEP/IbIX JIEKTPOJIUTOB.

8. I[IpuHimn paboThl KaKOIo razoaHajan3aropa OCHOBaH Ha U3MEPEHUU
TEIIONPOBOJIHOCTH MCCIIEYEeMOro ras3a

- P€30HAHCHOTO IMbE30JICKTPUUECKOTO

- KaTapoMmeTpa

- OIITHYECKOTO

9. Kakas u3 nepeurcieHHbIX CXEM MTOCTPOCHUSI ONTUYECKHUX CIIEKTPOMETPOB Ha
MPAKTUKE HE MPUMEHSIETCS

- OJTHOJTy4YEeBast

- IByXJIy4eBas

- TpexJyuyeBas

10. OnTryeckas IIOTHOCTH ra3a 3TO

- €0 MoKa3aTesb MPEJIOMIICHUS

- Macca rasa JieJeHHas Ha ero o0beM

- HaTypaJbHBIN Jorapru(m OTHOIICHHUS] MHTEHCUBHOCTEH MaJaloIero Ha ra3 u
MPONIEIIETO Yepe3 HETrO CBETa

7.2.2 IllpumepHbIi epeYyeHb 3aIaHUI VI pellleHUs] CTAHAAPTHBIX 3a71a4

1. 15t Hax0KIeHUSI KOHLIEHTPAIMK BCEX 8 KOMIIOHEHT MHOTOKOMIIOHEHTHOM
ra3oBOM CMECHM KaKO€ MHMHUMAJIbHOE KOJIMYECTBO M3MEPEHUM OINTHYECKON
IJIOTHOCTH 3TOM CMECH Ha PAa3JIUYHBIX JIJIMHAX BOJH HEOOXOIMMO MPOU3BECTHU?

-2

-8

-16

2. Jlns onpeneneHusl TeMIEpaTypbl TOYKHA POCHI KAKOW M3 MEPEeUnCIECHHBIX
TUTPOMETPOB HYKHO UCITOJIb30BaTh

- ICUXPOMETP

- EMKOCTHBIN TUTPOMETP

- KOHJEHCAIlUOHHBI TUTPOMETP

3. CTEKJISIHHBIN 3JIEKTPO/I UCTIONB3YETCS AJIsl U3MEPEHUS

- pH

- KOHIIEHTpAlUH KUCI0poa

- KOHIIGHTpALMU YTIEKHUCIIOTO Tra3a.

4. Dnextpon Kitapka ncnosb3yercs 1151 OnpeaeacHus

- KOHIIGHTpallM1 a30Ta

- KOHIIEHTpPAIIUU [MapOB BOJIbI

- KOHILIGHTpAlMU KUCIOpoa

5. Kakoli u3 3JIEKTPOXMMHYECKUX METOJOB HCIOJIb3YEeTCSI B MPOTOYHBIX
aHajau3aTopax KpoBu?

- NIOTEHIHOMETPUYECKUN

- AMIIEPOMETPUYECKUI

- KOHJYKTOMETPUYECKUN

6. HazoBuTe nmpuHIIUII, TTOJIOKEHHBIN B OCHOBY pabOTHI XpoMoTorpada

- pazzieJeHue KOMIIOHEHT MCCIIEyEMOM CMECH 10 MAcCe UX MOJIEKYJI



- pa3ieneHre KOMIIOHEHT WCCIICyeMOM CMECH MEXAy IByMs ¢azamu —
MOJABWKHOM M HETIOABMKHON

- pa3jelicHHEe KOMIIOHGHT HCCIIeyeMOd CMeCH MyTeM oO0paboTKu UuX
pPa3IUYHBIMH peareHTaMH.

7. O 4YeM MOXHO CYJIUTh IO BPEMEHHU yAECpPKaHUS KOMIIOHCHTHI B
XpoMatorpahuueckor KOJIOHKE

- 0 €€ KaU€CTBEHHOM COCTaBe

- 0 €€ KOHIICHTpAaIuu

- 0 €e macce

8. I[To xpoMoTorpaMe HaXOIAT KOHIIEHTPALMIO KOMIIOHEHTHI 10

- BEJIMYMHE COOTBETCTBYIOIIETO € MUKa

- BEJIMYMHE TUIOIIA/IU O] COOTBETCTBYIOIIUM €1 TUKOM

- BPEMEHU yAEpPKaHUSI ’TON KOMIIOHEHTBI

9. B Macc-criekTpoMeTpax NpOUCXOAUT pa3eICHUE NOHOB 10

- X Maccam

- OTHOUIEHUSAM MX MacChl K 3apsay

- UX 3apsay

10. B macc-criekTporpade HoHbI peruCTPUPYIOTCS C TTOMOIIBIO

- (oToIrIIaCTUHKHU

- (POTORIEKTPOHHOTO YMHOKHUTES

- cueTumka |l eiirepa

7.2.3 IlpuMepHblii nepeveHb 3aJaHUI 1JIs1 pelleHUus] MPUKJIATHBIX 32124

1. OpranonenTryecKui aHajau3 MUIIEBBIX POAYKTOB — TO

- CCNIeJOBaHUE X COCTaBa C MOMOLIBI0 OPTaHUYECKUX PEAreHTOB

- CCNIEOBAaHUE UX C TOMOILbIO OPTAaHOB YYBCTB

- ACCIIEJIOBAaHUE UX COCTaBAa UMMYHHBIMH METOJAMHU aHAJIN3a

2. Kakue kaTtanm3aTtopbl HEOOXOJMMO MCIONb30BaTh B aBTOMOOMIIBHBIX
KaTaJIUTUYECKUX HEUTpalin3aTopax ajs Helrpanuszanuu okucu azora NO

- IJIJATUHOBBIE

- POIUEBBIE

- 30JI0TBIE

3. B ycTpoiicTBax yibTpa3ByKOBOM OYMCTKU UCIIONB3YIOT (YOpaTh JUIITHEE)

- MAarHUTOCTPUKIIUIO

- 00paTHbIi Tbe303(PexT

- mapaMarHuTHbINA 3 PexT

4. Kakue U3 1€TeKTOPOB HE MCMOJB3YIOT B Ta30BOM XpoMOTOrpapuu

- KaTapOMETPhI

- pedpakToMeTphI

- CIIEKTPOMETPBI

5. Bpems mnposieta mOHa Maccol M 4epe3 KaMmepy Macc-aHajau3aropa
IPONOPLIMOHAIIBHO



6. B sxugkocTHOM XpomoTorpade dII0eHTOM SBIISETCS

- ra3

- )KUJKOCTh

- aKTUBHPOBAHHBIN yTOJb

7. OCHOBHBIMH 3JIEMCHTAMH AaHAJUTHYECKOTO BHJCOPACIIO3HAIOIIECTO
KOMILIEKCA ABJISIOTCS (YOpaTh JUITHUN ITYHKT)

- mupoBast BUIEOKaMepa

- KOMITHIOTEP

- aBTOMAaTU3UPOBAHHBIN CIIEKTPOMET]

- IpOrpaMMHOE 00ecIieyeHue

- aBTOMaTU3UPOBAHHBI MUKPOCKOTI

8. Kakoif 3akoH wucnoip3yercss B pabote ¢boToabcopOLIMOHHBIX
aHaJIN3aTOPOB

- CTokca

- 3eemaHa

- bByrepa-JlambepTa —bepa

9. UMMyHHBIE METO/IbI aHAJIM3a OCHOBAHbI Ha B3aUMOICHCTBUN

- aHTUTEHA C AaHTUTEJIOM

- aHTUTEHOB MEXIy CO00M

- @aHTUTEJI C KUCTIOPOIOM

10. HanbGonee 6e30macHoM 17151 310POBbS UETIOBEKA SIBJISIETCSI OUUCTKA BOJIbI

- XJIOpPUPOBAHHEM

- 030HHPOBAHHEM

- 00JIy4eHHEM YIbTpapuoIeTOM

7.2.4 TlpumepHblii IepevyeHb BONPOCOB /1JIsl MOATOTOBKH K 3a4eTy

1. O630p cymecTByIOIIEeH anmaparypbl B 00JIACTU CO3JaHHS W Pa3BUTHUS
METOJI0B 00ECTIEUEHUS IKOJIOTUYECKUX U aHATUTUYECKUX UCCIIEeI0OBAaHUIA.

2. TpeboBaHus K TMPOBEIEHUIO SKOJIOTMYECKMX H AHAJTUTHYECKHX
UCCIIEIOBaHHUM, COBPEMEHHOE COCTOSIHHE TEXHMYECKOro oOecreueHusi B o0jacTu
pa3pabOTKU ¥ MPOESKTUPOBAHUS SKOJOTUUECKON TEXHUKH.

3. Knaccudukanus, NpuHIUIBI TOCTPOEHUSI U MPOCKTUPOBAHUS alIapaToB
JUTSL METUITMHCKOTO JTAOOPaTOPHOTO aHAJIM3A.

4. Opranuzauudsd MEIUUMHCKOW nabopaTopHOl ciyxObl (Ha mpuMepe
KOHKPETHBIX JIe4eOHO-TIPOPUITAKTUUECKUX YUpexAeHU roposa BopoHexa)

5. OcHoBHas kiaccuuKauusg MEAUIMHCKUX aHATUTUYECKUX alllapaTos,
CUCTEM U KOMIUIEKCOB [JIsi JAOOPATOPHBIX CIYyXO MO NPUHIMIAM JEHCTBHUS,
croco0aM B3aMMOJICUCTBHS C OPTaHU3MOM YEJIOBEKa, YCTPOUCTBY, MPUMEHEHHUIO B
MEIUIMHCKON TUArHOCTHKE.

6. I'azoananu3aropbl B OMOMEIUIIMHE U SKOJOruH. Pa3paboTka IIIEHOYHBIX
ra30aHajnu3aTOpoOB Ha OCHOBE HM3MEHEHHUs uMIleqaHca. Metoabl (oTomMeTpuu B
AHAIMTUYECKON MEIULIMHCKON TEXHUKE.

7. Xpomororpadsl, IpUHIUN UX padOThl, TUMBL. OCHOBHBIE CTPYKTYPHbBIE
3JIEMEHTHI Ta30BBIX U KUAKOCTHBIX XpOMOTOTpadoB.

8. Macc-CieKTpoMeTphl: OCHOBHBIE JIEMEHTHI ¥ TIPUHITAI PAOOThHI



9. OcoOEHHOCTH TOCTPOEHUS, CTPYKTYypa U COCTAB JJIEKTPOXUMHUYECKHX U
MUTPALMOHHBIX aHAIN3aTOPOB.

10. TpeOoBaHusi, Ha3HAY€HUE, TNEPCIEKTUBBI PA3BUTHSA, PUHIUIIBI
MOCTPOEHUSI U Pa3paboTKU MPUOOPOB, CUCTEM U KOMIUJIEKCOB JUIsl MCCIIEIOBAHUS
MUILIEBBIX TPOJLYKTOB U BOJBI.

1. Anmapatel W CHCTEMBl CaHHUTAPHO-TUTMEHWYECKUX HCCIIEIOBAHUI
MUIIEBBIX MPOIYKTOB U BOJAbL. CHCTEMBI OYMCTKH U 00€33apa’kuBaHUsl MUTHEBOMN
BOJBI.

12. Metoapl MMMYHOJIOTUYECKUX MCCIENOBAHUN B MEAULMHE: IPHUHIIUIIBI
pa3paboTKu anmapaToB U CUCTEM JIJISI HMMYHOJIOTUYECKOTO aHan3a

13.  OcHOBHBIE METOJbI, MCIHOJb3YyEMbIE TIPU HMMYHOJIOTUYECKUX
UCCJIEIOBAHUSIX.

14. Metoasl U cpeacTBa pa3pabOTKU M MPOCKTUPOBAHUS AHATUTUYCCKUX
anmnapaToB U CUCTEM IS JIAOOPATOPHUI CAHUTAPHO-IHUIEMUOJIOTUYECKUX CTAaHIUN

15. Ipsimoit u oOpatHbIi TTbe303PdekT. McnonpzoBanue nbe3odddexra s
U3MEpEeHUsl M aHaiu3a BHOpanuu, yaapa u Iryma. ONTHYECKHE aHaIu3aTophl
CYCIIEH3UIl MUKPOOPTaHU3MOB.

16. IlpumeHeHHE CpPEACTB BBIYUCIUTEIBHOM TEXHUKA W MAalllMHHBIX
JITOPUTMOB ISl aBTOMAaTU3allMU J1aDOpAaTOPHBIX MEIULMHCKUX HCCIEIOBAHUML:
OCHOBHBIE IIPUHIIUIIBI, METO/IBI U CPEICTBA

17. CoBpeMeHHbIE SKoOJIOTHYECKHE uccieAoBaHusa. Kriaccudukanms,
pa3paboTka ¥ MPOEKTHPOBAHUE allapaToB JJIA HCCIEAOBaHUI B 00JacTu
HKOJIOTUYECKOTO MOHUTOPHUHTA.

18. IlpuMeHeHHE pa3NUYHBIX BUIOB U3JIy4YeHHUs (MH(paAKpacHOro,
yIbTPA3BYKOBOTO,  yibTpaduoseroBoro u T.JA.) 9 Ju3UHGEKIUA U
o0e33apaXrBaHusl Pa3IMYHBIX Cpell U MEIUUMHCKOro oOopyaoBaHus. CHCTeMbl
OUYMCTKH BBIXJIOIHBIX I'a30B, IPUMEHSEMBIE HA TPAHCIIOPTE.

7.2.5 IlpumepHbIii NepeyeHb 3aIaHUI I PellleHUus1 NPUKJIATHBIX 32/1a4
He npexycMoTpeHo yueOHBIM IIJIaHOM

7.2.6. MeTtoanka  BBICTABJIEHUS OLICHKH npu NMPOBeJeHUHU
NMPOMeKYTOUYHOI aTTecTAlNU

3aueT MPOBOJUTCS IO TECT-OWeTaMm, KaXAbld M3 KOTOpPbIX comepkut 10
BOIPOCOB U 3aiauy. Kaxaplii mpaBuIbHBIN OTBET HA BOMPOC B TECTE OlleHUBaeTcs 1
OasyoMm, 3aj1aya oleHuBaeTcs B 5 0awioB. MakcuMaabHOE KOJUYECTBO HAOPAHHBIX
OannoB — 15.

1. «He 3aureHno», T.e. oueHka «HeynoBneTBOpUTENLHO» CTABUTCA B CiIyyae,
€CJIM CTYJICHT HaOpasl MeHee / OaJljioB.

2. «3a4TeHo» CTaBUTCS B cllydyae, €ciH CTylIeHT HaOpan ot 7 g0 15 Gamnos,
(«Y moBieTBopuTebHO» - 7-9 OaminoB, «Xopomoy» - 10-12 6amroB, «OTIUIHOY -
13-15 GamnoB).



7.2.7 TlacniopT OLIEHOYHBIX MATEPHAJIOB

Kon
KonTponupyemslie pa3aeinsl (TEMbI) . HaunmenoBanue
Ne n/m KOHTPOJIUPYEMOM
JUCIUILTAHBI OLIGHOYHOT'O CpEe/ICTBa
KOMIETEHIINH
1 Knaccugukarus meronos u anmaparos ([IKB-3, [IKB-16 |Tect, konTpoibHas
JUTs1 JTaOOPAaTOPHOTO aHAJIM3A. pabora, 3amura pedepara
2 [TocTpoeHre aHaTUTHICCKUX IIKB-3, [IKB-16 |Tect, kOHTpOJIbHAS
WU3MEPUTEILHBIX CHCTEM pabora, 3amura pedepara
3 ["a3zoananmmu3aropsl u ux npumenenue B |[IKB-3, [IKB-16 |Tect, koHTpoJbHAS
OMOMEIUITHE U YKOJIOTHH. pabora, 3amuTra pedepara
4 Onekrpoxumudeckue Meroanl aHanuza |[IKB-3, [IKB-16 |Tect, koHTpoJibHas
U DJIEKTPOXUMHUYECKHIE aHATH3ATOPBI. pabora, 3amura pedepara
5 XpomoTorpaduueckrue METOIbI [TIKB-3, IIKB-16 |Tecr, koHTpOJIbHAS
aHajam3a, XpoMoTorpadsl. pabora, 3amura pedepara
6 Macc-CreKTpOCKOIHsSI, [TIKB-3, [IKB-16 |Tecr, koHTpOJIEHAS
MaccC-CIIEKTPOMETPHI B aHATUTHYECKUX pabota, 3ammuTa pedepara
MCCIICIOBaHUSX.
7 AnmapaTHbIe METOIbI IIKB-3, [IKB-16 |[Tect, KOHTpOJIbHAS
UMMYHOJIOTHYECKHUX MCCIICIOBAHNUN pabota, 3amuTa pedepara
8 ABTOMaTH3aIUs JTa00PATOPHBIX IIKB-3, [IKB-16 |Tect, KOHTpOJIbHAS
WCCJICTIOBAHHMA pabota, 3amuTa pedepara
9 Mertonp! ounctku U obe3zapaxkuBanus |([IKB-3, [IKB-16 |Tect, koHTpOonIbHAas
pa3INYHBIX CpeJl pabora, 3amuTa pedepara
10 OO0m1as XxapakTepUCTUKA METOJIOB [TIKB-3, IIKB-16 |Tecr, koHTpOJIEHAS
CaHUTAPHO-TUTHEHUYECKUX pabota, 3ammuTa pedepara
WCCJICIOBAHHI MUIIEBBIX MPOJTYKTOB H
BOJIbI
11 Opranu3zanusi METUIIMHCKUX [TIKB-3, TIKB-16 |Tect, koHTpOJIEHAS
n1abopaTopHbIX uccienoBanuii B PO. pabota, 3ammuTa pedepara
AHanmuTHYecKas anmnaparypa B
cyx6e PocmorpebHaazopa.

7.3. Meroaguyeckue MaTepuajbl, OMNpeaesilomie  MpoueaypPbl
OLlCHMBAHUSA 3HAHUI, YMEHHUI1, HABBIKOB U (MJIM) ONBITA AeSATEJIbHOCTH

TecTupoBaHue OCYIIECTBIACTCS, MO0 TpPHU TOMOIIA KOMITBIOTEPHOU
CUCTEMBI TECTHUPOBaHMsI, JTMOO C HCMIOJIH30BAHMEM BBIJAHHBIX TECT-33JlaHUN Ha
Oymaxxuom Hocutesne. Bpems tectupoBanust 30 mMuH. 3aTeM OCYIIECTBISETCS
MpOBEpKa TeCcTa JK3aMEHATOPOM U BBICTABISECTCS OIEHKA COTJIACHO METOJIMKHU
BBICTABJICHUS OIICHKU MTPH TIPOBEICHUN MTPOMEKYTOUYHON aTTECTAIUH.

Pemenne craHmapTHBIX 3adad  OCYIIECTBIISICTCS, JHOO TIPH ITOMOIIA
KOMITBIOTEPHOW CHCTEMBI TECTUPOBAHHUS, TUOO C UCITOIHb30BAaHWEM BBIJJAHHBIX 33]1a4
Ha OymakHoM Hocutenie. Bpemst pemrenus 3amad 30 MuH. 3aTeM OCYIICCTBIISCTCS
MpOBEpKa pEIICHUs 3aJad SK3aMEHATOPOM W BBICTABIIACTCS OIIEHKA, COTJIACHO
METOJ/IMKH BBICTaBJICHUS OIICHKHU TIPH MPOBEICHUN ITPOMEKYTOUHOHN aTTECTAIIHH.

Pemenve mpuKIagHBIX 3a7a4  OCYIIECTBISETCA, OO TIpH TOMOIIU
KOMITBIOTEPHON CUCTEMBI TECTUPOBAHUS, TUOO C UCIIOIH30BAHNEM BBIJJAHHBIX 33]1a4
Ha OymakHoMm Hocutene. Bpems pemenus 3amad 30 MuH. 3aTeM OCYIIECTBIISIETCS
MpOBEpKa PEIICHUS 3aJad SK3aMEHATOPOM U BBICTABISACTCA OIEHKA, COTJIACHO
METOJ/IMKH BBICTaBJICHUS OIICHKHU MIPH MPOBEJCHUU TPOMEKYTOUHOM aTTeCTAIIHH.




8 YYEBHO METOANYECKOE U HTH®POPMALIMOHHOE
OBECIIEYEHUE JUCIUIIJINHBI)

8.1 IlepeyeHb yueOHOI JuMTEepPaTypbl, HEOOXOAMMOI Jisi OCBOEHMS
AUCHMILTHHBI

l. PomnonoB O.B., KopoBun E.H. IlpuHimmn pnedcTtBuss U yCTpPOMCTBO
AIEKTPOHHBIX MEIUIIMHCKUX TPUOOPOB: yueb. mocooue Boponex: BI'TY, 2009. 142
C.

2. PommonoB O.B., Kopoun E.H. VYcTpolicTBO W mOpUHIMI JE€UCTBUS
ONITHYECKOU ¥ Ja3epHOU MEAUITMHCKON TeXHUKH: yueO. mocodue Boponex: BI'TY.
2009. 222 c.

3. Meronnueckue ykazanus 593-2009 k npoBeAEHUIO NPAKTUYECKUX 3aHATUN
no kypcy «Pa3paboTka W MNpPOEKTUPOBAHUE MEIUIIMHCKOM, aHATUTUYECKOU H
AKOJIOTHYECKON TeXHUKM» i cneruanbHoctu 200401 nueBHOM hopmbl 00yUeHwUs.
Boponex, BI'TY. 2009. (Astopsl: Poaronos O.B., Koposun E.H., Hemto608 B.M.).

8.2 Ilepeyenb HWHGOPMANMOHHBLIX TEXHOJOIMH, MCHOJb3yeMbIX MPH
OCYHIECTBJIEHMH 00pa30BaTeJbHOI0 IMpouecca Mo IMCHUILIMHE, BKJIIOYaf
NepeYyeHb  JIMIEH3HOHHOI0  NMPOrpaMMHOro  o0ecmedeHHs, PeCcypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAUUOHHON ceTu «UHTEepHET», COBpPEMEHHBIX

Npo¢ecCHOHANBbHBIX 023 JAHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:
Microsoft Office

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJAUMASA IS
OCYHECTBJIEHUSA OBPAZOBATEJIBHOI'O ITPOLHECCA
KomnproTepHbIii KJIacC, OCHALIEHHBIA NEPCOHAIBHBIMU KOMIIBIOTEPAMH C
YCTAaHOBIICHHBIMM Ha HUX mporpammubeiM obecnieuenuem (Microsoft Office), a
TAaKKe C BBIXOJ0M B IHTEpHET

10. METOAUYECKHUE YKA3AHUSA AJISA OBYYAIOHIUXCS 11O
OCBOEHUMIO JUCHUITJIMHBI (MO Y JIA)

[lo mucummumae «Pa3paboTka W TPOEKTUPOBAHME  MEIMIIMHCKOM,
AHAINTUYECKOM M DJKOJOTHMYECKOW TEXHUKH» UWTAKOTCA JEKIUH, IPOBOIATCS
MIPAKTUYECKUE 3aHATHUA.

OCHOBOM U3YUYEHUS TUCUUTUIMHBI ABJISIOTCA JEKIUU, HA KOTOPBIX U3JIArat0TCs
HauOoJiee CYIIECTBEHHBIC W TPYIHBIE BOMPOCH], a TAKKE BOMPOCHI, HE HAIIEIIIUE
OTpaKEHUS B yUeOHOM IUTEeparype.

[IpakTyeckre 3aHATUS HamNpaBjieHbl Ha TMPUOOPETEHHE TMPAKTHUYECKUX
HABBIKOB ~ NPOCKTUPOBAHMS  pacyeTra  MEOULUMHCKOM,  aHaJUTHUYECKOU U
AKOJIOTUYECKON TEXHUKHU. 3aHATHUS IPOBOASATCS MyTEM PEIICHHUS] KOHKPETHBIX 3a7a4
B AyJIUTOPHH.

By yaeOHbIX 3aHsATHI JleaTenbHOCTh CTyIEHTa

Jlexus Hanmcanne KOHCIIEKTa JIEKITNH: KpaTkKo, CXEMaTHU4HO,
MOCNEA0BATENhHO (DUKCHPOBATH OCHOBHBIE TOJIOKEHHSI, BBIBOJBI,
(bopMyTUPOBKH, 0000IIEHUS; TTOMEYaTh BaXKHBIE MBICIH, BBIICISATH
KJIFOYEBBIE CJIOBA, TEpMHUHBL. [IpoBepka TEPMHUHOB, TOHATHU C




MTOMOIUIBIO SHUMKIIONEAUH, cJoBapew, CIIPAaBOYHUKOB c
BBINMCBIBAHUEM TOJIKOBaHUM B TeTpans. OO03HaueHHEe BOIPOCOB,
TEPMUHOB, MaTepuana, KOTOpbIE BBI3BIBAIOT TPYIHOCTH, IOUCK
OTBETOB B PEKOMEHIYEMOW uTeparype. Eciin caMOCTOATENbHO HE
ylaercs pa3odpaThCs B MaTepuaie, HeoOXoAUMO c(HOpMyIUpOBaTh
BOIIPOC U 33JaTh MPENOJABATEN0 HA JIEKIMU WM HA MPAKTUYECKOM
3aHSATUH.

IIpakTueckoe
3aHATHE

KoHcriekTupoBaHue peKOMEHIyeMbIX HCTOYHUKOB. Pabota ¢
KOHCIIEKTOM JICKUMH, IIOATOTOBKA OTBETOB K KOHTPOJIBHBIM
BOIIpOCaM, IPOCMOTP pEKOMEH1yeMOM JIUTEPATYypPHI.
[IpocnymmuBanue ayamo- W BHUACO3ANNCEH 10 3aJaHHOM TeMe,
BBINOJIHEHUE PACUETHO-TpapHUUECKUX 3alaHUi, pelIeHHe 3a1ad I10
AJITOPUTMY.

CamocrositenpHas pabora

CamocrosTenpHas paboTa CTYACHTOB CHOCOOCTBYET TIIyOOKOMY
YCBOGHUSI ~ y4eOHOTO  MaTepuaja W Pa3BUTHIO  HAaBBIKOB
camooOpazoBanus. CamocTosATenbHass  paboTa  IpenroJaraer
CIIC/TYIOIIIE€ COCTABIISIOIIHE:

- pabora ¢  TekcraMu:  y4eOHHKaMM,  CIIPaBOYHHUKaMH,
JONOJTHUTENILHOM JMTEpaTypol, a Takke MpOopadOTKa KOHCIEKTOB
JICKITHH;

- BBIIIOJIHEHUE JIOMAITHHUX 33JaHUI U PacueToB;

- paboTa HaJ TeMaMH ISl CAMOCTOSATEIBHOTO U3Y4YCHUS;

- y4dactue B paboOTe CTYIEHUSCKHX HAay4YHbIX KOH(EpeHIHH,
OJIMMITHA]T;

- HOJrOTOBKA K NPOMEKYTOYHON aTTeCTallHu.

IToaroroBska k
IIPOMEKYTOYHON
aTTecTalHuu

I'oToBuTHCS K IIPOMEKYTOUHOU aTTecTaluu clenyer
CUCTEMAaTH4YeCKH, B TEYEHHE BCero ceMmecrpa. lHTeHcHBHas
IIOArOTOBKA JOJDKHA HAYATHCS HE IO3/HEE, YEM 3a MECALI-II0JITOPA J10
IIPOMEKYTOYHOM arrecTanyu. JlaHHbIE IIEpE]T 3a4ETOM C OLIEHKOU TpH
IHS 3¢ (deKTuBHEe BCEro MCIOJb30BaTh Uil IOBTOPEHHUS U
CHUCTEMATH3alM1 MaTepHUaa.




