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AHHOTaNIMA

Huctmrumna  «lIpubopsl u  KOMIUIEKCHI  Ja0OpaTOPHOTO aHaluM3a» BXOAWT B
o0pa3oBaTeNbHYI0 IMPOrpaMMy BbICIIEr0 0Opa3oBaHus — Mporpammy OakajgaBpuaTa IO
HANpaBIICHUIO TOATOTOBKM/ crmenuanbHOocTH  12.03.04  «bHOTEXHWYECKHE CHCTEMBl U
TEXHOJIOTUM» HAIPABIECHHOCTH «bHOTEXHHMYECKHEe M MEIUIUHCKUE anmapaTrbl U CHCTEMBI».
Juctummaa peanu3yercs kadempoid «No24y.

JlucuuiuinHa HaueseHa Ha (GOpMHPOBAHKE Y BBIITYCKHHUKA CIEIYIOUIMX KOMIIETEHIIUH:

[IK-1 «Cnoco6HOCTh K (DOPMHUPOBAHHUIO TEXHUYECKUX TpeOOBaHUI W 3ajaHUil Ha
IPOEKTHUPOBAHNE U KOHCTPYUPOBAHHE OMOTEXHUYECKUX CUCTEM U MEJUIIMHCKUX U3JIEJINI»

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

[1IK-3 «Crnoco0HOCTh K aHaNU3y, pacdyery, MPOSKTUPOBAHHIO M KOHCTPYHMPOBAHHIO B
COOTBETCTBUM C TEXHHYECKMM 3a/laHUEM THIIOBBIX CHCTEM, IpHOOpOB, JeTalel U y3J0B
MEAMIMHCKUX HU3JeNUA U OMOTEXHHYECKUX CHUCTEM HA CXEMOTEXHMYECKOM M 3JIEMEHTHOM
YPOBHSIX, B TOM YHCJI€ C UCIIOJIb30BAHUEM CUCTEM aBTOMATU3UPOBAHHOTO TPOEKTUPOBAHUS»

CopepxaHue TUCHUIUIMHBI OXBAaThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C C aHAJTUTUYECKUMU
npubopamu A1 poBeIeHHs Ja00paTOPHBIX UCCIIETIOBaHUM.

[IperoaBanrie MUCHMIDIMHBI TPEAyCMaTPUBAET CleAylomue (OpMBI OpraHU3alUN
yuyeObHOro nmpouecca:  (JIeKUMH, IpPaKTUYECKHE  3aHATHS, CaMOCTOsATEeNlbHas  paboTa
00y4Jaromerocs).

[IporpaMMoil TUCHMITIMHBI MPETyCMOTPEHBl CIEAYIOIINE BHJbl KOHTPOJSA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTaus B hopme nuddHepeHInpoBaHHOTO 3a4eTa.

OOmiast TpyAOEMKOCTh OCBOCHMS AMCLUIUIMHBI COCTaBiseT 3 3ayeTHbIX eauHuis, 108
YacoB.

SI3pIK 00yUEHUS 110 TUCIMITIIMHE «PYCCKUHN »



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0yUEHUS MO JUCIUILINHE

1.1. Tlenu npenopaBaHusi TUCUUILIUHBI -

MIPOBEJICHUS JIaOOPATOPHBIX HCCIEA0BaHUN

1.2. JucumminHa

BXOAUT B

cocCTaB

MOU3YUYCHUA aHAJIUTHUYCCKUX HpI/IGOpO JUIA

yactd, (QopMHpYeMOH  y4aCTHUKAMHU

00pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTENIbHOI MpOrpaMMbl BHICIIET0 00pazoBaHus (nanee —

OI1 BO).

1.3. IlepeueHp mIaHUPyEMBIX PE3YIBTATOB O0YUEHHS IO JUCHUILINHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMH pe3ynbratamu ocBoeHus OI1 BO.

B pesynbrare m3ydeHHs MTUCHMIUIMHBI OOyYaroOLIMics NOJDKEH 00iajarh CieqyIoIuMH
KOMIIETEHIIMSIMU HJTM UX 9acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.

Tabmuua 1 — [lepeyeHp KOMIETEHIIMH U HHANKATOPOB X JOCTHXKCHHS

Kareropus (rpynmna) | Ko u HaumenoBanue | Koj v HaMeHOBaHWE WHIUKATOPA JOCTHKECHUS
KOMIIETCHIIMH KOMIIETCHIIMH KOMIIETCHIIMH
[1K-1.3.1 3HaTh NpUHLIMIIBI TOCTPOEHUS U
XapaKTEPUCTUKU KOMIIOHEHTOB
ITK-1 CriocoOHOCTh K | OMOTEXHUYECKUX CUCTEMC YUETOM XapaKTepu-
(bopMHpOBaHUIO CTUK OMOJIOTMYECKUX OOBEKTOB, U3BECTHBIX
TEXHUUYECKUX 9KCIIEPUMEHTAJIBHBIX U TEOPETUUECKUX
TpeGoBaHUH U pE3yJIbTaTOB
TpodeccHoabHbIC 3a/1aHui Ha [IK-1.Y.1 ymets popMynupoBaTh TEXHUYECKOE
A IIPOEKTUPOBAHKE U 3a/laHue Ha pa3pa60T§y OMOTEXHUYECKUX
KOHCTPYHpPOBaHUE CUCTEM U TEXHOJIOTMI Ha OCHOBE U3Yy4EHUs
OMOTEXHUUYECKUX TEXHUUYECKOH JINTEPATYPHI
CHCTEM U TIK-1.B.1 BinameTs HaBBIKAMU OLIEHKU
MEAMIMHCKUX COCTOSIHUSI HAYYHO-TEXHUYECKUX 3a]1a4 ITyTEM
1763 (012071 noadopa, u3ydye-Hus U aHaIu3a JINTEPATYPHbIX U
NaTeHTHBIX HCTOYHHUKOB B 00JIaCTH
OMOTEXHUYECKUX CUCTEM M TEXHOJOTUI
ITK-2 CriocobHOCTSH K
MOJIETUPOBAHUIO
AJIEMEHTOB U
IIPOLIECCOB
OMOJIOTUYECKUX U [1K-2.3.1 3HaTh NpUHIUIBI pa3paboTKU
OMOTEXHUYECKUX QITOPUTMOB U pealIn3aliio MaTEMaTUYECKUX U
CUCTEM, UX KOMIIBIOTEPHBIX MOZEIIEH 2JIEMEHTOB U
HCCJIEIOBAaHUIO HA MPOLIECCOB OMOJIOTUYECKUX U OMOTEXHUUECKUX
[TpodeccronanbHbIE
BS— baze CHCTEM
PO eCCHOHATBHBIX [IK-2.Y.1 yMeTh BBIIOJHATh MAaTEMAaTUYECKOE
[IAKETOB MO/IEIMPOBAaHUE MTPOLIECCOB M 0OBEKTOB Ha Oa3e
ABTOMATU3UPOBAHHOTIO | CTAHJAPTHHIX AKETOB aBTOMAaTU3UPOBAHHOTO
IIPOEKTUPOBAHHUS U IIPOEKTUPOBAHMUSI
CaMOCTOSITENIEHO
pa3paboTaHHBIX
MIPOrPaMMHBIX
IIPOJYKTOB
[1K-3 Cnocobnocts k| IIK-3.Y.1 ymMeTb BBINOIHATH IPOEKTUPOBAHKE
aHaJIN3Y, pacyery, JeTanel U y3710B OMOTEXHHUUECKUX CUCTEM
[TpodeccrnonanbHble | MPOEKTUPOBAHUIO U MEIUIIMHCKOTO Ha3HAYEHUS B COOTBETCTBHH C
KOMIIETEHIIUU KOHCTPYMPOBAHHUIO B | TEXHUYECKUM 33/1aHUEM C HCII0JIb30BaHUEM

COOTBETCTBHH C
TCXHUYCCKUM

CpEeACTB aBTOMaTU3UPOBAaHHOI O
MIPOEKTUPOBAHHUS, a TAKXKe pa3padaTbiBaTh




3aJJaHUEM THUIIOBBIX
cucreM, IpuoOpoB,
JleTanei u y3JioB
MEAUIIMHCKUX
U3JeInd 1
OMOTEXHUYECKUX
CHCTEM Ha
CXEMOTEXHUYECKOM U
HIIEMEHTHOM YPOBHSIX,
B TOM YHCJIE C
UCTIOJIb30BaHUEM
CUCTEM
ABTOMATH3UPOBAHHOTO
IPOEKTUPOBAHUS

MPOEKTHYIO U TEXHUYECKYIO TOKYMEHTAIIUIO Ha
paspabaTrbeiBaeMOe U3/eNne

2. Mecro nucuurnHbl B cTpykType OI1
Hucnurinuna MoxkeT 6a3upoBaThCsl Ha 3HAHUSX, PaHEee MPUOOPETEHHBIX 00YYaIOIUMUCS

IIpU U3YUYCHUH CIICAYIOIINX NUCHUIIINH:
- ((HpOI/ISBO,I[CTBeHHaH IIpaKTHUKa»,

— «Y3IIBl 1 2JIEMEHTHI OMOTEXHUYECKUX CHUCTCM),

3HaHMs, TOJyYEHHBIE IPU W3YYEHHHM MaTepuana JaHHOW JMCLUIUIMHBI, MUMEIOT Kak
CaMOCTOATENIBHOE 3HAYCHHE, TaK U UCIIOJIb3YIOTCS IPU U3YYEHUHU APYTUX JUCLHUILINH:
— «IIpon3BoacTBeHHAsI MPAKTHKA HAYYHO-HCCIIE0OBATENbCKA padoTay,

— «Teopus OMOTEXHUYECKUX CUCTEM),

3. O0beM U TPYJ0EeMKOCTb JUCLIUILIUHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOMU
paboThI 1O TUCHUIIMHE (M paclpesielieHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) MpeACTaBICHbI B

Tabnuiie 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh IUCIUIIIIMHbI

TpynoemMkocTs 1o
Bun yuebHoit paboThl Bcero ceMecTpam
Nob
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 3/ 108 3/ 108
3E/ (uac)
H3 nHux uacoe npakmuueckoi no020moeKu 34 34
AyoumopHnuie 3anamus, BCEro vac. 51 51
B TOM YHCIIE:
nexiuu (JI), (dac) 17 17
npakTuueckue/cemunapckue 3anarus  (I13),
34 34
(gac)
naboparopublie paboTsl (JIP), (dac)
KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)
sK3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (4ac) S7 S7
Buo npomesccymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sx3amen (3auer, Judd. 3auy, M. Hudd. 3au.
K3 **) 3au.




Pa3nensl, TEMBI TUCIIUILINHBL Jexmm | 113 (C3) JIP KII CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 6

Paszen 1. JlabopaTtopHbie Ci1y>KObI

Tewma 1.1. Opranuzaus 1a60paTOpHBIX

HUCCIIENOBAHUI B MEMUIIMHCKUX U DKOJIOTMYECKUX 5 10 20

cucTemMax

Tewma 1.2. BcmomorarensHoe 000py/I0BaHHE

Paznen 2. TpeGoBaHuUs, KOTOPbIE MPEABIBIIAIOTCS

K METOJIaM aHAIMTHYECKUX UCCIICOBAaHUMN

Tema 2.1. TexHonOrHuecKnii mpouecc 6 12 20

J1a00PaTOPHOTO UCCICAOBAHUS

Tema 2.2. HopmaTuBHBIE TOKYMEHTHI

Paznen 3. AHAIUTUYECKHUE B SKOJIOTHYECKUE

n1abopaToOpHBIE TPUOOPHI

Tema 3.1. AHanmuTHUECKas anmaparypa 6 12 17

Tema 3.2. Anmapatypa creruaibHOro

Ha3HAYCHHS

Hroro B cemectpe: 17 34 57
Utoro 17 34 0 0 57

3.1. CopaepxkaHue paszienoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB M TeM JICKITMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Ta6muia 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO UK

Howmep paznena

HaszBanue u conepkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1

JlaGopaTopHble CITy)ObI

Tema 1.1. Opraamzanus 1a0OpaTOpPHBIX HCCIEIOBaHUI B
MEIUIIMHCKUX U SKOJIOTUYECKUX CUCTEMAax

Metoael ananuza. OOBEKTHI J1a0OPATOPHBIX HCCIEIOBAHUM.
buonornueckuit  martepuan. buonornueckas mpoba. [IpoOs
BHYTpEHHEH  cpeapl OpraHum3ma. XapaKTepucTHka mpod
okpyxkarmiei cpensl.Knaccudukaus madopaTOpHONW TEXHUKH.
[TpuGopbl W ammapatbl Ui KOJUYECTBEHHOTO OIpeIeTeHUs
Pa3IUYHBIX KOMIIOHEHTOB OMOJIOTHYECKHUX MPOO.

Tema 1.2. BcriomorarensHoe 000py/I0BaHHE

BcnomorarensHoe 0o0opynoBaHue npu MIPOBEICHUHT
nabopaTopHbIX  pabOT  TPATUIMOHHBIMH  METOJaMU |
Cpe/lcTBaMH, KOTOPBIE CBSI3aHBI C BBHITIOJIHEHHEM IIEJIOTO psijia
TEXHOJIOTHYECKUX oneparuii: XpaHeHue OUOJIOTHYECKOTO
Marepuaia, T03UpOBaHUE MPOO W PEaKTHUBOB, MEpPEMEIINBAHUE,
WHKYyOalus wWid TepMocTaTupoBaHue. Jlo3aTopbl >KUIKOCTEH
aBTOMAaTUYECKUE H  TOJyaBTOMATHYECKUE, KOMILJICKTBI
KameJbHUI] CO IITaTUBOM, JIUJIOTOPBI Ul pa3BeACHUS KPOBH,
MHOTOKaHAJIbHBIC THUNETKH, MHUKPOMHUIETKH, MHKPOJI03aTOPHI,
MOJTyaBTOMATHI I PO3NIMBA MUTATEIBHBIX Cpell, OaHU BOJSHBIE,
BEChl AHAJTUTHYECKHE, pA3HOBECHl, BaKyyMHas CYIIWJIKa,
HeHTpUdyTu, TEPMOCTATHI, XOJIOAUILHUKA, TEPMOMETPHI U JP.

TpeboBanus, KOTOpbIE  TPEABABIIOTCA K METOAAM




AQHAJIMTUYECKUX MCCIIEI0BAHUM

Tema 2.1. TexHomorm4yeckuid mporecc JabOPaTOPHOTO
UCCJIEI0BAHUS

I'pynner  omepanuiik  uW  mpeoOpa3oBaHuil  1abOPaTOPHOTO
uccneoBaHus. TeXHONOTMYeCKUi TMpolecc J1abopaTopHOTro
aHanu3a. TexHOJOorudeckas cxema BBIINOJIHEHUS HCCIEIOBaHMUS.
Mertposoruueckoe odecredeHre J1abopaTopHbIX UCCIEI0BAHUI

Tema 2.2. HopmaTuBHBIE JOKYMEHTHI

IIpuxkaza M3 P® «O cocrosHMM W  Mepax IO
COBEPIICHCTBOBAHHUIO 1abopaTopHOTO obecrnieueHus
JUArHOCTUKM U JIEYEHMsS] NALUEHTOB B  YUPEXKJICHUAX
3apaBooxpanenusi P®». Eaunas cucrema KOHCTPYKTOPCKOM
nokymentanuu (ECKJl). Epunas cucrtema mnporpamMMHOM
nokymentanuu (ECIIH). Hopmamum BemomctB. TpebGoBaHus
Mun3apasa PO k maTepuasiaM, IpUMEHSEMbIM B MEJIULIMHE.

AHaJINTUYECKUE U IKOJIOTHYECKUE JTaOOpaTOpHbIE MPUOOPEI
Tema 3.1. AnanmTudeckas ammaparypa

Annapatypa  o0lIero  Ha3Ha4yeHUs, HUCHOJIb3yeMas  IIpH
pPa3NMYHBIX ~ BUAAX  HUCCIEAOBAaHHS:  CHEKTPO(POTOMETPEI,
(OTO3EKTPOKOJIOPUMETPBI,  IEHCUTOMETPBI, XpoMaTorpadsl,
(biryopuMeTphl, TOJISAPUMETPHI, PePPaKTOMETPBI, MHUKPOCKOIIBI.
ABTOMAaTU3UPOBAHHbIE npubopsI U cpeacTBa s
reMaToJIOTMYECKUX U OMOXMMMYECKUX HCCIIEOBaHUM, aHaliu3a
MOYM, MHKPOOHMOJIOTUYECKUX HCCIE0BaHUM. YHUBEpCAIbHbIE
OMOXMMMUYECKHE aHAJIN3aTOPbI

Tema 3.2. Annaparypa cnenuaibHOro Ha3HaYeHUs

Anmnaparypa s reéMaTOJIOrMYECKUX HCCIEN0BAHUI
(uccneoBaHMe  KJIETOK KPOBM M MX  MATOJOTMUYECKHX
W3MEHEHHUN): 171 ONpEAeNeHUs] YpPOBHS TreMorioomHa —
reMOMETp, TIeMOTJO0MHOMETp; s aHanu3a  (POpMEHHBIX
AIIEMEHTOB KpPOBU - TE€MOLUTOMETP, LUTO(IIOOPUMETP; JUIsS
aHanmu3a (pU3MUECKUX MapamMeTpoB KPOBU — TI'€MOBHU3KO3UMETP,
COD-merp; TUTSt KOaryJIOTHYEeCKUX HCCTIEIOBAHUI
(uccnenoBaHUE CBEPTHIBAIOIIEH CUCTEMBI KPOBH) NMPUMEHSIOTCS:
Koarynorpag, KoaryiaoMmerp, Tpom-Oorpad, TpombOomerp,

arperoMerp;  JUis  KOMIUIEKCHBIX  aHaJIM30B  KPOBH  —
T€MOaHAIU3aTOPBL.
Anmnapatypa TS IIUTOTOTHYECKUX HCCIIEIOBAHU I

(uccnenoBaHue KJIETOK W UX TATOJOTHYECKUX HM3MEHEHUH B
cocko0ax, CMbIBaxX, OMOKUIAKOCTSX, KPOME KPOBU) IPUMEHSIOTCS
UTOMETPHl WM  aBTOMAru3upoBaHble  YCTpoilcTBa  JuIs
LUTOJIOTUYECKON JUArHOCTUKH;

Amnmapatypa Juisi OMOXMMHUYECKUX HMCCIIEeOBaHUN (ompezeneHue
OPraHWYeCKHX W HEOPraHWYECKMX XWMHUYECKHX BEUIECTB:
cyocTpatoB,  MeTa0OJIUTOB,  (EPMEHTOB  OMOXMMHUYECKUX
MIPOLIECCOB B KPOBU U IPYTUXOMOKUIKOCTSIX YEIOBEKA,
Anmapatypa A8 MHKPOOMOJIOTMYECKHUX  HCCIIeOBaHHMA
(uccremoBaHne MUKPOOPTAHU3MOB B OMOKHUIKOCTSX YEJIOBEKA);
AmnmapaTtypa JUIst UMMYHOJIOTHYECKUX UCCIICIOBaHUN
(onpeneneHre MMMYHHBIX (DaKTOPOB: KJIETOUHBIE U TKAaHEBBIE
AQHTUTCHBI, AaHTUTENA, ITATOKUHBI, MAKpOo(aru u psizi APYrux).




‘ [TpuGopsl a5 aHanu3a mpod BOJbI, BO3AYXa, MOYB

3.2. TlpakTuyeckue (CEMUHAPCKHE) 3aHATHUS
Tembl MpakKTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOJIHIIC 5.

Ta6ymma 5 — [IpakTrdeckue 3aHsITHSI U UX TPYJ0EMKOCTh

3 aux Ne

TpynoeMKOCTb, | IpaKTUYECKOM | pa3aerna
(dac) MOJTOTOBKH, | JUCLIMII

(dac) JIUHBI

DopMBbI
MPaKTUYECKUX
3aHSITHNI

Ne TeMbl MpakTUYECKUX
n/m 3aHATUN

Cemectp 7

1 | TpeGoBanus, 6 6 2 2
MPEabSIBISIEMbIC K METOJIaM
AHAJTUTUYECKUX U
JKOJIOTHYCCKUX
HCCIIeJOBaHUH

2 | Metponorudeckoe 8 8 3 3
obecrieyeHne

J1a00paTOPHBIX
HCCIIEOBAHUM

3 | Merons! aHanusza. 6 6 3 4
PagrmonmmyHOXMMHUYECKHE,
UMMYHO(EpPMEHTHBIE,
UMMYHO(DITIOOPECHIEHTHBIE,
MMMYHOJIIOMUHECLIEHTHbIE
MeETOEI aHaan3a. MeToInl
n3yudeHusi OuocyOCcTpaToB

4 | AHaTUTHYECKHEC U 6 6 3 4
9KOJIOTUYECKUE
1abopaTopHbIe MPUOOPHI.
ABTOMAaTHU3UPOBAHHBIE
MPUOOPHI U CPEACTBA JJIS
reMaTOJIOTHYECKUX U
OMOXMMHUYECKUX
HCCe0BaHM, aHAINM3a
MOYH,
MUKPOOHUOIOTHUECKUX
HCCIIEIOBAHU.
YHuBepcanbHbIe
OMOXUMHUYECKHIE
aHAJIN3aTOPbI

5 | MukpodonaHbie 8 8 3
iatgopmsl. Jlabopatopus
Ha YUIe

Bcero 34

3.3. JlaGoparopHbie 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IPUBECHBI B TaOIUIIE 6.




Tabmmia 6 — JlabopaTopHbIe 3aHITHS U MX TPYJ0EMKOCTh

U3 Hux No
Ne TpymoeMKOCTD, | IIPAKTUYESCKOU | pa3jena
HaunmenoBanue 1abopaTopHbIx paboT pya > | TP pasit
/o (gac) MOJATOTOBKH, | JMCIIHI
(gac) JIMHBI

Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero

3.4. KypcoBoe mpoeKTupoBaHue/ BBHITIOJIHEHHE KyPCOBOM pabOThI

VY4eOHBIM MJIaHOM HE IPESYyCMOTPEHO

3.5. CamocrosrenbHas pabota o0ydaronuxcs
Buner caMmocTosiTenbHON pabOTHI B €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabnuna 7 — Bunbel caMmocToaTenbHOM paboThl U €€ TPYJO0EMKOCTh

N Bcero, | Cemectp 7,
Bua camocrositensHOM paboTh
yac yac
1 2 3
W3yueHne TeopeTuyeckoro Marepuasia
23 23
nucuuruael (TO)
Kypcosoe npoektuposanue (KII, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Boinonnenue pedepara (P)
[TonroroBka K TEKyIeMy KOHTPOJIIO
ycneBaemoctu (TKVY)
Jomamraee 3amanue (/13) 11 11
KonTponbubie paboTel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeXyTOYHOU
23 23
atrecrauuu (ITA)
Bcero: 57 57

4. TlepeueHb yueOHO-METOIUUECKOTO OOCCTICUCHHS
JUIS CAMOCTOSITENIbHON PaboThl 00yUaromUXCsl 0 JTUCIMILIMHE (MOYIIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITEIbHON paboThl 00yYaromMXCsl yKa3aHbl B

. 7-11.

5. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3TaHUN

[lepedyeHb meUaTHBIX U DJCKTPOHHBIX YIeOHBIX M3IaHHUH MPUBEIEH B TaOIHUIE 8.

Tabnuua 8— [lepeyeHb MevyaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUN

KomiuecTBo 3k3eMInIsipoB B
Iudp bubnuorpaduueckas cceuika / URL ampec Oubmoreke
(KpoMe 2JIEKTPOHHBIX AK3EMILUTSIPOB)
16-7(075)-11 Unscos, JI. B. BHOMeanHHCKaﬂ
49 M3MEpUTENbHAS TEXHHUKA: yueOHoe nocodue/ 15
JI. B. Unacos. - M.: Beicur. mxk., 2007.
615.47 —H | Hukudopos A.Jl. Metposorus, 45



javascript:%20s_by_term('A=','%D0%98%D0%BB%D1%8F%D1%81%D0%BE%D0%B2,%20%D0%9B.%20%D0%92.')

78 CTaHIapTH3aAIMs U cepTHudUKanus: Yuel.
nocobue. — M.: M3n-Bo Bricias mkona,
2002.

3rikoB B.H., YepubimioB B./. Beenenue B
53.047(075)- | 3KOJIOTUYECKYIO METPOJIOTHIO

B 38 1 DKOJIOTHYECKOE HOpMHUPOBaHKe: MeTo
nocodbue. — M.: U3n-8o PYJIH, 2003

10

6. IlepedeHp 31eKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOU ceTn «HTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTtu «/HTepHeT», HEOOXOAUMBIX JJII OCBOCHHUS JUCLUILIMHBI
npuBe/ieH B Tabsmie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL anpec HaumenoBanue
http://e.lanbook.com/books | doctyn B DBC «Jlaub» ocymiectBisiercst o goroBopy Ne 695-7
http://znanium.com/bookread or 30.11.2011

Hoctyn B ObC «ZNANIUM)» ocymecTBisieTcs 1o 10oropopy Ne
186-2bC ot 08.02.2012

7. Tlepeuens HHPOPMAITMOHHBIX TEXHOJIOTUI
7.1. IlepeyeHb OpPOrpaMMHOIO 0OECHEUEHUs, HCIOJIb3YEMOTo TMpPH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoIecca M0 AUCLHUIINHE.
[lepeueHpb uCnonbp3yeMoro NporpaMMHOro odbecnedeHus npejacranieH B Taduuue 10.

Tabmuna 10— [TepeueHsr nporpaMMHOTo 00eCIIeUeHHS

Ne m/m HanmeHnoBanue

He npenycmorpeno

7.2. TlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoliecca Mo AUCIUILTUHE

[lepeuens WMCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabmmite 11.

Tabmuna 11— Ilepeuens HHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t Hanmenosanue

He npenycmorpeno

8. MarepuanbHO-TeXHUYeCKast 6a3a
CocrtaB MaTepuHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW JUIsi  OCYIIECTBIICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo TUCIUIUIMHE, IPECTaBIeH B Tabnuiel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHUIECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
n/m MaTepHUaTbHO-TEXHHUECKOH 0a3bl (Tipu HEOOXOMMOCTH )

1 JlekunoHHas ayIuTOpHUs




9. OrueHOYHBIE CPEACTBA JIIS MIPOBEACHUS MPOMEKYTOYHOHN aTTeCTaIluu
9.1. CocraB OIICHOYHBIX CPEICTBIUIS IPOBEICHUS MPOMEKYTOUHOW aTTECTAIMH
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHSI POMEKYTOYHON aTTeCTalluu

Bua npomMexyTo4HON aTTecTalluu IIepedyeHp OLICHOUYHBIX CPEACTB

HuddepennmpoBanHbIii 3a4€T Cnucok BOMpoOCOB;

9.2. B KkauecTBe KpUTEpHUEB OIEHKH YPOBHA C(OPMHUPOBAHHOCTH (OCBOCHMS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ayuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6amtpHas  mKajga ~ MOAYJIBHO-PEUTHHTOBOM  CHUCTEMBbl ~ YHUBEpPCUTETa,  IIpaBUja
UCTIOJIB30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu onieHKH YpoBHS chOpPMHUPOBAHHOCTH KOMIETECHITHIH

OrieHKa KOMITETEHITUN

XapakreprucTika chopMUPOBAHHBIX KOMIIETCHITHN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyyaronuiics TJIIyOOKO W BCECTOPOHHE YCBOMJ IPOrPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIIHFHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU IJIUTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC MOJIOKEHHSI C TPAKTUYCCKON
JIESITCIIBHOCTBIO HAIPABJICHHUS;

— yMeJ0o 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJIHO BJIaJICET CUCTEMOM CTIelMaTIN3uPOBAHHBIX TOHSITUH.

«OTJIIMYHO»
<(Ga4YTCHO»

— o0yyJarouiics TBEPI0 YCBOWI MPOTpaMMHBINA MaTepHal, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT e€ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBA€T YCBOCHHBIE 3HaHUS C MPAKTHUYECKON AESITeThHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET HAyIHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— BJIAJICET CUCTEMOU CIeMaTu3UPOBAHHbBIX MOHITHA.

(XOPOLIO»
(Ga4YTCHO»

— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONMpasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEPaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OINOKN U HETOYHOCTH;

— UCIIBITBIBAET 3aTPYAHEHUs B IPAKTHYECKOM IPUMEHECHHH 3HAHWI
HaIlpaBJICHUS;

— cnabo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHS;

— 3aTpyaHsieTcs B (OpMYIHMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHSITHIA.

«YOOBJICTBOPUTCIIEHO»
(Ga4uTCHO»

— O0ydJaromuiicss HE YCBOWJI 3HAYUTEIBHOW YacTH MPOrPaMMHOTO
MarepHaa;

— JIOMYCKAeT  CYLIECTBEHHbIE  OIMOKM W  HETOYHOCTH  NpHU
paccMOTpeHHH TIPo0JIeM B KOHKPETHOM HalpaBIICHUH,

— MCTIBITBIBAET TPYTHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHHI;

— HE MOXET apryMEeHTHPOBATh Hay4YHbIE MTOJIOKEHHUS;

— He (JOpMYIIHPYET BBIBOJAOB H 0000IICHHH.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

9.3. TwunoBbie KOHTPOJIBHBIC 3a/IaHUSI HJIM WHBIE MaTEPHAIIbI.
Bompocsr (3amaun) asis sK3aMeHa mpeICTaBIeHb B Tabuie 15.

Tabmuia 15 — Borpocs! (3amaun) 115 2K3aMeHa




Kon

Ne i/t [Tepedyens BonmpocoB (3a1av) 115 IK3aMeHa HHIIKATOPA

Y4eOHbIM IIIAHOM HE MPEAYCMOTPEHO

Bomnpocsr (3agaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabnuie 16.

Ta6ymmma 16 — Boripocs! (3amaun) mist 3auera / audd. 3adera
Kon
Ne i/t [Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera HHIKATOPA

1 IIpon3BOACTBEHHBIN YKOJIOTMYECKUA KOHTPOJIb I1K-1.3.1

2 ['ocynapcTBeHHBIN SKOJIOTMYECKUN KOHTPOJIb IK-1.V.1
TpebGoBanusi, npeabsABIsieMble K TpuoopaM, ucnosp3yronmmcs | [IK-1.B.1

3 JUIS aHAIMTUYECKUX U3MEpEeHul (Macca, UIMHa, TeMIeparypa
U T.OL.).

4 TepMunsl "3x050rnyeckas Xumus'", "IKoaHATUTUUECKAS [IK-1.B.1
XUMHS" U TEPMUH "DKOAHATUTHYECKUM KOHTPOJIb"

5 Mecto skoananuTuueckoro KouTpoias (DAK) B obueit [IK-1.B.1
CHCTEMbI SKOJIOTHH U €r0 OCHOBHbIE (PYHKIIUHU

6 [Tonyuenue nepsuuHOi nHpopmanuu o coaepxkanuu Bpeanbix | [1K-1.B.1
BEIIECTB B OKpYXKarollel cpese

7 [Tonmy4yenne BTOpruHON HHPOpMAUU 00 3(H(HEKTUBHOCTH [IK-2.3.1
IIPOBE/IEHHBIX MEPOIIPUSATHIH

8 Cucrema 3K0JI0THYECKOr0 KOHTPOJIS [1K-2.3.1

9 HopmupoBanue u KOHTpoJIb 32 PyHKIMOHHUPOBAHUEM BCE [1K-2.3.1
CUCTEMBI IPUPOJOOXPAHHBIX MEPOIPUITUN

10 CobmroileHue HOpMaTUBOB KauecTBa OKpy»karoten nmpupoanoit | I[1K-2.3.1
Cpesl

11 O06s13aTeNbHBIN epeuyeHb KOHTPOIMpYyeMbIX BeecTB B ropoae | I1K-2.3.1
[IepedyeHp BpeAHBIX BELIECTB, MOMIEKAIIUX KOHTPOIIIO IIPU [IK-2.3.1

12 M3MEHEHHHU JaHHBIX HHBEHTAPU3AIMH TPOMBIIIICHHBIX
BEIOPOCOB

13 @u3nYecKue METO/IbI, UCIIOIb3YEMBIX JUIS HCCIIeNOBAHNSA [IK-2.3.1
CTPOEHMSI BEILIECTBA M OIIPEIEIECHHsSI €M0 MACCOBOW JJOJIU

14 Biraromep [1K-2.3.1

15 I'urpomerp [1K-2.3.1

16 AHeMomeTp [1K-2.3.1

17 Crnekrpodoromerpusi [1K-2.3.1

18 XapakTepHble 00J1aCTH 3JIEKTPOMarHUTHOTO CIIEKTPa B [IK-2.3.1
CHEKTPO(HOTOMETPUH

19 Pagnocnekrpockonus [1K-2.3.1

20 OcHOBHBIE 2JIEMEHTHI J1J1s1 HaO0IeHus criekTpoB nortomnieHust | [1K-2.V.1
IPU JTFIOOBIX JJIMHAX BOJH

21 CB3b MEXIY Huornomaromeﬁ CIIOCOOHOCTBIO U I1IK-3.V.1
KOHIIEHTpalMel NOMVIOIIAIONIEr0 BEMIECTBA B paCTBOPE

22 @DOTO3JIEKTPOKOJIOPUMETPHI. [IK-3.V.1

23 D1yopuMeTpHI [IK-3.V.1

24 JleHcuToMeETpHlI, IIK-3.V.1

25 Xpomatorpadsl [IK-3.V.1

26 [TonsspumeTpbl [IK-3.V.1

27 PedpaxromeTpsl [1K-3.V.1

28 ABTOMAaTU3UPOBAaHHBIE IPHOOPHI U CPEACTBA IS [IK-3.V.1

TreMaToJIOTN4YCCKUX PICCJIC,I[OBELHHP'I,




29 ABTOMAaTU3MPOBAaHHBIE TPUOOPHI U CPEACTBA TS [IK-3.V.1
OMOXMMHUYECKUX MCCIIEOBAaHHH,
30 Anmnaparypa Jyisl IUTOJIOTHYECKUX UCCIIEOBAaHUMN I1K-3.V.1

[lepeyenp TeMm [UIi KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHp TeM AJ1si KypCOBOTO MPOSKTUPOBAHMSI/BHIIOJIHEHUSI KYPCOBOM paboThI

No 11/ [TpuMepHBIii IepedeHb TeM I KypCOBOI'O IPOEKTUPOBAHUS/BBIIIOJIHEHUS
3 KypCcOBOi1 pabOThI

Y4eOHBIM MJIAHOM HE MPEAYyCMOTPEHO

Bompocer st mpoBeneHUsT TPOMEXKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Ta0mwuIe 18.

Tabnuua 18 — [IpumepHblii IepeueHb BOIIPOCOB Il TECTOB

[TpumepHBIii TepeueHs BONpocoB it TecToBl Tun) 3aganne KOMOMHUPOBAHHOTO TUIIA C
BbIOOPOM OJTHOI'O BEPHOT'O OTBETA U3 YEThIPEX MPEATIOKEHHBIX 1 000CHOBAaHHEM BbIOOpa
(uacTpykuwmst: [IpounTaiiTe TEKCT, BEIOEpHUTE PABUIIBHBIA OTBET U 3aIUIINTE apTyMEHTHI,
000CHOBBIBAIOIIIUE BHIOOP OTBETA);

2 tun) 3ajaHue KOMOMHUPOBAHHOTO TUIIA C BBIOOPOM HECKOJIBKUX BapUAaHTOB OTBETA U3
IPEIOKEHHBIX U Pa3BEPHYTHIM 000CHOBaHUEM BbIOOpa (MHCTPYKIMS: [IpounTaiiTe TEeKCT,
BbIOEpUTE NMpaBUIIbHBIE BAPUAHTBI OTBETA U 3aIMIIUTE apryMEHTbl, 000CHOBBIBAIOLIUE BEIOOD
OTBETOB);

3 tun) 3agaHue 3aKpHITOrO TUIIA HA YCTAHOBJIEHUE COOTBETCTBUA (MHCTpyKUus: [TpounTaiite
TEKCT U yCTaHOBUTE cooTBeTcTBHE. K KaXk 0l MO3ULIMK, TaHHOI B JIeBOM cTOJIOIE, To0epHuTe
COOTBETCTBYIONIYIO TIO3UIIMIO B TIPABOM CTOJIOIIE)

4 tun) 3ajaHue 3aKPHITOrO TUIIA HA YCTAHOBJIEHUE MOCIEI0BATEIbHOCTH (MHCTPYKIUS:
[TpounTaiiTe TEKCT M YCTAHOBUTE MOCIEA0BATENBHOCTD. 3AIUIINTE COOTBETCTBYIOILYIO
NI0CJIEI0BATENBHOCTE OYKB CJI€BA HAIIPaBO);

5 tun) 3aJaHre OTKPHITOTO TUTIA ¢ pa3BepHYThIM 0TBeTOM ([TpoumTaiiTe TEKCT M 3aIUIIINATE
pa3BepHYTHIM 0O0CHOBAHHBIN OTBET).

. Ko
Ne /m [TpumepHBIii TepeueHb BOMPOCOB ISl TECTOB A
WHMKATOpa
1 tun Kakoit MoxeT ObITh OmMOKa ompeeneHus?
a) [locrostHHOM
1 . IK-1
0) Bpemennoit
B) CuCTeMaTH4YEeCKON+
1 tum Yto Takoe TOUHOCTH aHaIHM3a?
a) brim3ocTe pe3ynabTaToB APYT K APYTY U3 BEIOOPKU n
6) OTo0 3HaUEHUE, 10 KOTOPOro HEOOXOIUMO OKPYIIIUTh MOTy4EHHBIN
€3yNbTaT
2 pesy. ITK-2
B) DTO KadyeCTBEHHAs XapaKTEPUCTHUKA OJIM30CTH K HYJIIO BCEX BUIOB
OIUOOK+
3 1 Tun B xakom u3 cirydaeB UCTIONIB3YIOT METO 100aBOK? [1IK-3




a) [Tpu 60MBIINX KOHLIEHTPAIUAX JIEMEHTOB
0) IIpu ManbIX KOHIEHTpaLUAX 3JIEMEHTOB+
B) IIpy HEBO3MOXKHOCTH UCIIOJIB30BAHUSI METO/1a CPABHEHHUS

2 THI IPOYUTANTE OMpPEICICHUE ONITUYECKOI0 MUKPOCKOIIA M BBIOCPHTE
COOTBETCTBHE:
1. CrepeoMHUKpPOCKOI: MpeIHa3HAYEH I HaOIr0IeHNsT 00pa3IoB B
3D npu HEOOTBIIOM YBEIIMYECHUH.
2. CpaBHHTEIIbHBIIT MUKPOCKOII: HCIIOJIB3YETCS ISl HCCIICA0BAHUS
00K 0 60K 00pa3IoB.

3. HHBepTHpOBaHHBIN MUKPOCKOII: UCCIEAYET 00pasell CHU3Y; IK-1
OOBIYHO HCTIONIB3YETCS AJIs1 METAIIOrpaduu M KIIETOYHBIX
KYJIBTYp B KUJKOCTH.
4. DnudryopecueHTHBII MUKPOCKOI: pa3padoTaH JUlsl aHAIIN3a
00pa3ioB, coaepxkaiux Gpryopodopsr.
2 TUI IPOYUTANTE XapAKTEPUCTUKH COBPEMEHHOMN
MHUKPOOHOIOrHYECKOI TabopaTopuu U ONpeAeNuTe MpruOOPhl, BXOISIIINE
B ocHamieHue. OnumuTe ux QyHKIHOHAIBHOE Ha3HAUCHHE
1. Mukpockorn
I1K-2
2. T'omorenuzarop
3. Hucuumistop
4. mneus [lactepa
5. aBTOKJAaB
2 TUT IPOYUTANTE TEKCT: OTHOCUTEIbHAS Macca CTPYKTYPHOTO
3JIEMEHTA BEIlleCTBa, YKBUBAJICHTHAs B XUMUUYECKON peakLuil OAHOMY
aTOMY BOJIOpO/ia WJIM OJAHOMY 3JIeKTpoHY. Bribepute u o6ocHyiiTe
MIPaBWJIbHBIN OTBET.
a) MOJISIpHasi aTOMHAasi Macca I1K-3
0) MOJIb
B) OTHOCHUTEJIbHAs SKBUBAJICHTHAsI Macca (3KBUBAJIEHT)
T') MOJIIpHAs SKBUBAJICHTHAs Macca (rpaMM/5KBUBAJICHT)
3 Tun. YcTaHOBUTE COOTBETCTBHUS:
1 | ITmamMeHHO-dMUCCHOHHAS a | Meron pazaeneHus BEMIECTB,
CIIEKTPOMETPHUS OCHOBaHHBII Ha
pacnpeesieHnd KOMIOHEHTOB
MeXay AByMs (hazamu
MOJBWKHOI M HETIOABMIKHOH MK-1
2 | xpomarorpadus 6 | ConeprkaHue MEIOUYHBIX
METaJUIOB
3 | Macc-ciekrpoMeTpus B | MHKPOTHAPOIMTHAMUKA
4 | MukpodIrouINKa r | Konnenrparus pa3nnaHbix
KOMITOHEHTOB BelIeCTBa
3 Tun. YCTaHOBUTE COOTBETCTBUS:
1 | repmocTar a | Crepunuzanys ¢ IOMOIIBIO
JABJICHUS U mapa MK-2
2 | Ileus I1actepa 6 | Crepunusarusi Cyxum
BO3IyXOM




3 | aBTOKIIaB B | Henmormomaromue ceer
0OBEKTHI
4 | Mukpockon teMHonosibHbl | T | KonTponupyemas cpena

3 tum. YCTaHOBUTE COOTBETCTBHU:

1 | Bocnpou3BoaAMMOCTh a | YCTaHOBJIEHHE €r0 TOYHOU
KOHIIEHTPAILlUU PacTBOpa
2 | craHJapTU3alus pacTBopa 0 | Mepa TOro, KaKk MOBTOPSIOTCS
9 pe3yabTATHI IPH [K-3
MHOTOKPAaTHOM MPOBEACHUU
aHaJM3a
3 | CEeKBEHUPOBAHHE B | npoOieHue
4 | mpobooTbop I' | AMUHOKHCIIOTHAs
MOCJIEI0BATEIHLHOCTh
VYKaKuTe Mocie10BaTeIbHOCTh AHATTUTHUECKOT0 UCCIIEA0BaHUS (
10 po600TOOP — pacTBOpEHUE-Pa3ieTICHIE U KOHIIEHTPUPOBAaHUE- TK-1
KOHEUYHOE OIpeJiesieHre- 00padoTka pe3ynbTaToB. ONMUIINUTE MOAPOOHO
KKl U3 9TAroB
11 VYKaxkuTe 3Taribl Iporecca CTEPHIIN3aud B MUKPOOMOIOTHUECKIX K-2

HCCICOOBAHUAX. HpI/I60pr JJIA CTCPpUIIN3allun

12 YKaXuTe 1Mocae0BaTeIbHOCTh ATAllOB MPOOOMOTOTOBKI I1K-3

5 tun Jlaiite onpeneneHue MukpoQIonauKu U NpUBEIUTE IPUMEPHI

13 I1K-1
AHAJTMTHYECKUX IPUOOPOB

14 5 tun Jlaiite onpeieneHne METo1a XxpomaTorpaduu I1K-2

15 5 tun Jlaiite onpeneneHre MeToia CeKTpohOTOMETPUH I1K-3

CUCTEMA OLIEHMBAHMUS TecToBbIX 3a1aHU:

1 Tun) 3aganre KOMOMHUPOBAHHOTO TUIIA C BLIOOPOM OJIHOTO BEPHOI'O OTBETA U3 YETHIPEX
NPEUI0KEHHBIX U 000CHOBAHUEM BBIOOPA CUUTACTCS BEPHBIM, €CIIM MPABUIIBHO YKa3zaHa Ludpa
U TIpUBEJIEHBl KOHKPETHBIE apI'yMEHTHI, HCIIOJIb3yeMbIe ITpH BbIOOpe oTBeTa. [lomaHoe
COBIIAJICHHE C BEPHBIM OTBETOM OLIEHHBAeTCs 1 OatyioM, HeBepHBIN OTBET UJIM €r0 OTCYTCTBHE —
0 6amnos.

2 tun) 3agaHre KOMOMHUPOBAHHOTO TUIIA C BBIOOPOM HECKOJIBKUX BapUAHTOB OTBETA U3
NPEUIOKEHHBIX U Pa3BEPHYTHIM 0OOCHOBAHUEM BHIOOpPA CUNTAETCS BEPHBIM, €CIIU MPABUIIBHO
yKa3aHbl HUQPbI U IPUBEACHBI KOHKPETHBIE apTyMEHTHI, HCIOJIb3yEMbIE MPU BEIOOPE OTBETOB.
[TonHOE coBnajieHue ¢ BEPHBIM OTBETOM OILIEHHBaeTcs 1 GayioM, eciu JOMyIeHb! OIMOKN WU
oTBeT oTcyTcTByeT — () Oaos.

3 TI/IH) 3anaHHe 3aKPBITOro THUIIa HA YCTAHOBJICHUEC COOTBETCTBUA CHUTACTCA BEPHBIM, €CIIN
YCTAHOBJIEHBI BCE COOTBETCTBHUS (TIO3UIIMH U3 OJTHOTO CTOJIOIA BEPHO COMOCTABIIEHBI C
MO3UIUAMU JIpyroro cronbna). [TonHoe coBnazeHue ¢ BEpHbIM OTBETOM OlleHHUBaeTcs 1 6aisiom,
HEBEPHBIN OTBET WJIHU €ro oTcyTcTBHE —0 6aUI0B

4 TI/IH) 3a,Z[aHI/IC 3aKPBITOT'O THUIIA Ha YCTAHOBJICHUEC ITOCJIICAOBATCIBHOCTU CYUTACTCSA BCPHBIM,
€CJIM IMPAaBUJIbHO YKa3aHa BCs IOCIIECA0BATCIBHOCTD HI/I(i)p ITomHoOE COBIIaACHUEC C BEPHBIM
OTBCTOM OILICHUBACTCA 1 6aJ'IJ'IOM, CCJIM JOIMYIICHBI OIIMOKHM HIIA OTBET OTCYTCTBYCT — 0 OamoB.

5 tun) 3agaHue OTKPHITOrO TUTIA C PA3BEPHYTHIM OTBETOM CUHTAETCS BEPHBIM, €CITH OTBET
COBIIAJIA€T C STAIOHHBIM TIO0 COAEP)KaHUIO U MmosHOTE. [IpaBHIIbHBIN OTBET 3a 3a/laHKe
olLleHHBaeTCs B 3 Oaylia, eciy AOMyIleHa 0JHa OuIMOKa \HETOYHOCTh \ OTBET NMPABMUIIbHBIN, HO HE
NOJHBIA - 1 Oayt, ecau gomyiieHo 6onee 1 ommOKu \ OTBET HEMPaBUIIbHBIN \ OTBET
orcyTcTByeT — () GanmoB




[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpMBI
00yd4eHus1, mpeacTaBIeHbI B Ta0ymie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne /i IlepeueHb KOHTPOIBHBIX PabOT

He npenycmorpeno

9.4. Meronuyeckue  MaTepuaibl,  OMNpENENAOIIME  MPOLEAYyphl  OLEHUBAHUS
MH/INKATOPOB, XapaKTEpU3YIOIIUX d3Tanmbl (HOPMUPOBAHUS KOMIIETCHIMH, COJEpXKarcsi B
JIOKQJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernmameHTUpYOIIUX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTalMy 00yJaroIIuXCs
'VAIL

10. Meroauyueckue yKa3aHus Uil 00YJIAFOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

10.1. Meroauueckue ykasaHus s OOy4arOIIUMXCS IO OCBOCHHIO JIEKIIMOHHOTO
marepuania .

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe ydeOHoro marepuana. HasHadeHue COBpEMEHHOM JieKUuU B
paMKax IUCUUIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMALMIO IO TEME, a B OCBOSHUU
(dyHaaMeHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAyyHOrO I103HaHMS, HOBEHIIMX
JOCTUXKEHUI HaydyHOW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOIMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO QYHKIUH. JIEeKIMs pacKpbIBaeT MOHATUHHBIN ammapar
KOHKpETHON oO0jacTu 3HaHUs, €€ MpoOJeMbl, JAaeT LEeNbHOE NPEJCTABICHUE O TUCIUIUINHE,
MIOKA3bIBAET B3aUMOCBS3b C APYTUMHU AUCLHUIIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJy4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aHUMOCBA3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJIyueHHE OIbITa TBOPUYECKOH pabOoThl COBMECTHO C IIPEMNOJIaBaTeeM;

— pa3BuTHEe NOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITENIbHOTO TBOPYECKOT'O MBIIIIJICHUSI.

— TOsBJIEHUE HEOOXOAMMOI0 HHTEpEca, HEOOXOAMMOTIO JIsi CAMOCTOSITENIbHON paboThI;

— TIOJy4YEHHE 3HAHUNH O COBPEMEHHOM YPOBHE pa3BUTUS HAyKM U TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHSI Ha ONMKaiine rofbl;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepuai (BBIACNATH IJIaBHBIE MBICIU U
MOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJy4YeHHe TOYHOI'O NOHMMaHUs BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHUH.

JlekMOHHBI  MaTepuad MOXKET COINpPOBOXKAATHCS JIEMOHCTpAalMEd ClaliioB U
UCIIOJIb30BAaHMEM pa3/laTOYHOTO MaTepuajga TMpu MPOBEACHUU KOPOTKUX JTUCKycCHH 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIBHBIX TEMATHK M0 JUCIUTUIMHE.

CrpyKTypa npeiocTaBieHHs JEKIIHOHHOTO MaTepuana:

- IPEIOCTABJIEHHUE PA3AaTOYHOIO MaTepuaia

- IPOCMOTP CHANI0B.

10.2. Metoauyeckue ykazaHus JJisi 00y4JaroIUXCs 10 yYacTHIO B CEMUHApax

OCHOBHOU TENBIO 711 00YYaIOIerocs SIBISIETCS CUCTEMaTH3aIus U 0000IIeHne 3HaHU!
o W3ydaeMol Teme, paszzgeny, (QopMHpOBaHWE YMEHHsS pPadOTaTh C JJAONOJHHTEIbHBIMU
UCTOYHUKAMU HH(OpPMAIMH, COMOCTABISATh M CPABHUBATh TOYKH 3PCHHS, KOHCIIEKTHPOBATH




MPOYUTAHHOE, BBICKA3bIBaTh CBOIO TOYKY 3pE€HMS MU T.N. B COOTBEeTCTBMM ¢ Beaylleul
TUIAKTHYECKON TENBI0 COJCpKAHUEM CEMHHAPCKHUX 3aHATUH SIBISIOTCS Y3JI0BBIC, Hamboiee
TPYIHBIE JUISI TIOHUMAaHHUS W YCBOCHHS TEMBbI, Pa3Aeiibl JUCHUIUIMHBL Crnenudukoil JTaHHOU
(GOpMBI 3aHSATUH SBIISIETCS COBMECTHAS pa0dOTa MPEnoaBaTeiss ¥ 00yJaromerocss HaJ peeHueM
MOCTaBJICHHOW TIPOOJEMBI, a TIOMCK BEPHOTO OTBETa CTPOUTCS HAa OCHOBE YepEIOBAHUS
VHJIUBUYAIBHON U KOJUIEKTUBHOM AEATEIBHOCTH.

[Ipy mMOArOTOBKE K CEMHUHAPCKOMY 3aHATHIO MO TEME MPOCIYIIAHHON JEKIUU
HEOOXOAMMO O3HAaKOMUTHCA C IUIAHOM €ro MPOBEICHHUSA, C JIMTEpaTypoll U Hay4YHBIMHU
MyOJUKAIUSAMU 10 TEME CEMHUHapa.

10.3. Metoauueckue ykazaHUs [Uisi OOydYalOIIUMXCS MO MPOXOXKIACHHUIO MPAKTHUYECKUX
3aasTril [IpakTHueckoe 3aHsITHE SBISICTCS OJHOW M3 OCHOBHBIX (DOPM OpraHM3aMH y4eOHOTO
mpolecca, 3aKII0Yaroniasics: B BHITOJIHEHUU 00yJaloIMMUCS MO PYKOBOJICTBOM IpernojaBaTess
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEJIbI0 YCBOEHUS HAyYHO-TEOPETUYECKHMX OCHOB yueOHOMU
JTUCIUILIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH JEATEIbHOCTH.

Lenbr0 MpakTUYECKOTO 3aHATHUS ISl 00yUYaroIIerocs siBISCTCSI MPUBUTHE OOYUYaIOIIMCS
YMEHUI U HABBIKOB IPAKTHYECKOU JIEATEIbHOCTH M0 U3y4aeMOMl NTUCLUILUIMHE.

[Inanupyemsble pe3yiabTaThl IPU OCBOCHUN O0YUYaIOIIUMCS IPAKTUUECKUX 3aHATHI:

— 3aKperuvieHue, yriayOleHue, pacllUpeHHe M JAeTalu3alus 3HAHUW TNpU PELeHUU
KOHKPETHBIX 3371a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENIbBHOCTH  MBIIUICHHUS,
TBOPYECKOI aKTUBHOCTH;

— OBIIQJICHHME HOBBIMH METOJaMH M METOAMKAMU H3Y4YeHHUS KOHKPETHOH y4deOHOI
JUCLIUIINHBL,

— BBIpAaOOTKAa CIIOCOOHOCTH JIOTMUECKOTO OCMBICIECHMSI IOJYyYEHHBIX 3HAHUW IS
BBITIOJIHEHMS 3a/1aHUN;

— obecrnedyeHne palMOHAIBHOIO COYETaHMs KOJJICKTUBHOM M MHIUBUAYaJIbHOU (opM
00y4eHwusI.

TpeboBaHUs K IPOBEACHUIO NPAKTUYECKUX 3aHATHH

[IpakTuyeckue 3amaHusi HEOOXOIMMO BBHINOJHATH B TIOCTaBIICHHBIE CPOKH, OTpPa)XxaTb
TEMATUKY TOJIHOCTHIO. Pe3ynpTaToM caMoCTOsITeThHON paboThl CTy/ICHTA sBIsieTcs pedepat. B
HEPBOM pasziesie 00s13aTeIbHO MPUBOAUTCS 0030p JIUTEPATYPHl U IPYTUX UCTOUHUKOB, PE3yIbTaT
IIOMCKAa QaHAJIOTOB C O00s3aTeIbHBIMH CCHUIKAMH Ha HaWJeHHble MCTOYHHMKHU. V3ydyeHue
UCTOYHHUKOB IO TeMe, KaK MpaBWiIO, NpeImecTByeT cOopy M aHanu3y Marepuana. Henbss
OTPaHUYMBATHCS CBEIECHUSMH, TMOYEPIHYTHIMH M3 Y4YeOHUKOB, OO0S3aTEIbHO HCHOJIb3YIOTCS
MOHOTpauM ™ CTaThW, ONMYONMKOBaHHBIE B HAYYHBIX JKypHajaxX. [loWicKk mmTepaTypsl
OCYIIECTBIISIETCSI CTYACHTOM CaMOCTOSITEIFHO C MOMOIIBI0 KaTaJoroB HAYYHOW OHMOIHMOTEKH,
Ooubnuorpadguueckux ykaszareiaed M crnpaBOYHUKOB, ceTH WHTepHer. B pesynbrare u3yueHus
JUTEPATyphl JTOIDKHO (OPMHPOBATHCS TPEACTABICHHE O COBPEMEHHOM COCTOSIHUH BOIIPOCA,
YCTAHABJIMBAIOTCS HMEIOIIMECS TPOTHBOPEUUsT W HepemieHHble 3amaun. O030p J0mKeH
coJiepkKaTh JIOTUYHOE PACCMOTPEHHE PA3JIMYHBIX ACIIEKTOB TEMBl MCCIICOBAHUS, BBLICISIOTCS
OCHOBHBIC TEOPETHUYECKHE W MPAKTUUYECKHUE MOJ0KEeHUs. MaTepuasl He NOJDKEH MpeACTaBIIsTh
OecropsiI0UHOE M3J0KEHUE TOYEK 3PEHMs Pa3IMYHBIX aBTOPOB. B OCHOBHOM HCHOJB3YIOTCS
UCTOYHUKHU nocienHux 7-10 net. B pe3tome BbIIENSAIOTCS JUCKYCCHOHHBIE BOIIPOCHI.

2). AHanu3 npeaMeTHO o0nacTu

[Tpr HeoOXOAMMOCTH pa3jien WILIIOCTPUPYETCS HEOOXOAMMBIM KOJHYECTBOM PHCYHKOB,

dbotorpaduii, Tabmui, cxem, auarpaMMm U TpadukoB W T.n1. OHM [ODKHBI HE TOJIBKO



WUTIOCTPUPOBATh ~ OCHOBHBIE  TOJIOXKEHHS  pabOThl, HO W  CIYXHUTh  HarJsJHBIMU
JI0Ka3aTeIbCTBAMU M 000CHOBAHHSIMHU ISl TIOCIICAYIOIINX 3aKIF0UEHUH U BBIBOIOB.

3aKII0YeHrEe B MPAKTHUECKOW paboTe BKIIIOYAET 0OCYKACHUE MOJYYCHHBIX PE3y/IbTaTOB,
NPUBOJAATCS BBIBOABI MO paboTe. BBHIBOIBI JOKHBI MTOJIHOCTHIO COOTBETCTBOBATH ENIN PAOOTHI U
XapakTepu3oBaTh €€ pe3yabTarbl. OHM SBISIOTCS KOHIEHTpPAalMEH OCHOBHBIX ITOJIOXKEHHI
paboThl U IOATOMY HE MOT'YT pa3BUBaTh UJIEH, HE BHITEKAIOIIUE MTOJHOCTHIO U3 €€ MAaTEPUaJIOB.

B cnucok Mcrosib30BaHHBIX MCTOYHHUKOB BKJIFOYAIOTCS 00S3aTEIbHO BCE HCIIOJIb3yeMbIe
paboTbl, pecypchl MHTepHeT u ap. mo aBTopckoMy andaBuTy. CHHUCOK HCIONb3yEMbIX
HMCTOYHHKOB 0(OPMJIIIECTCS B COOTBETCTBUU ¢ OMOIMOTpaPUIECKUMU TPEOOBAHHUSIMHU.

[Mpunosxenue(st)BKIrOUaeTCss B paboTy B ciiydyae He0OX0AMMOCTH. MaTepual MpHiIoKeHUH
JIOJDKEH CIOCOOCTBOBAThH 00JIee YETKOMY M3JIOKEHHIO, HIUTFOCTPUPOBATEH OTJEIBHBIC MOJIOKCHHS
U pe3yJbTaThl MPOBEJICHHON pabOTHI.

[TpunoxkeHus nocaen0BaTeIbHO HyMepyIoTcsl ¢ HazBaHusiMU: [Ipunoxxenue 1, [lpunoxenue 2 u
T.J.

10.4. Mertoauueckue ykazaHus JUIsl OOYYaIONIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHHOMN
paboTsl

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIBHON PabOThI, O0YYAIONIUIICS BBIMOJIHAET PadOTy IO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a09HON (opMe OOyYeHHs, CaMOCTOSTEIbHAs padoTa MOXKET
BKJI0YATh B €051 KOHTPOJIBHYIO padoTy.

B mpouecce BBIMOMHEHHSI CaMOCTOSTENLHONW paboThl, y oOydvaromerocs (opMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE Pabouero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
N HABBIKM B YCBOCHHMU W CHCTCMATHU3AlIUH HpI/IO6p€TaeMI)IX 3HaHHI>’I, o0ecrieunBaeT BBICOKHUHA
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YeHHs, TMOMOTaeT NOJYyYUTh HABBIKA MOBBIIICHUS
MpoQECCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HAMpaBJSIONIMMH  CaMOCTOSITENbHYIO — paboTy
00yJarONUX CSASBIISIOTCS:

— y4eOHO-METOAMYECKUI MaTepHal Mo JUCIUILINHE;

— METOAMYECKHE YKa3aHUS IO BHIMOJIHEHUIO KOHTPOIBHBIX PalOT (A1 00ydaromuxcs
1o 3a04HOU (hopme 00ydeHus).

10.5. MeTtoauueckre yKazaHus JUIsI OOYYArOIIMUXCS TIO TPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.

Texymuit KOHTPONb YCIEBAEMOCTH TMpEAyCMaTPUBAEeT KOHTPOIb KadyecTBa 3HAHUI
00yJarOIUXCsl, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIEIbI0 OICHUBAHUS XOJa OCBOCHUS
MUCIATUINHEL

10.6. Metoauueckue ykazaHHs Ui O0YYaIOUMXCS MO MPOXOXKACHUIO MPOMEXYTOUHOM
aTTECTAIlHH.

IIpomexxyTounass  arrectanusi  OOyyarOIIMXCsl — NpeJycMaTpuBaeT  OLIEHUBaHHE
IIPOMEKYTOUYHBIX ¥ OKOHYATEILHBIX PE3yJbTaTOB 00ydeHus 1o aucnuiuimHe. OHa BKIIIOYAET B
cebs1: nuddepeHpoBaHHBIN 3aueT — 3TO opMa OLIEHKH 3HAHHM, MOJTYYEHHBIX 00ydYaroIIMMCs
NIPY M3YYCHUH JUCIUTUIAHBL, IPH BBITOJHEHHH KYPCOBBIX MPOEKTOB, KYPCOBBIX pabOT, HAYYHO-
UCCIIEIOBATEIbCKUX PAa0OT M MPOXOXKIAEHUH MPAKTUK C aTTECTAIIMOHHON OLIEHKOH «OTIUYHOY,
«XOPOILOY, «yIOBICTBOPUTEIHHOY, «HEYIOBICTBOPUTEIHHON.

[TpomexyTouHas arTecTalus MPOU3BOJUTCS IPU HAJTMYUUHU BBIIIOJTHEHHBIX 110 TEKYIIEMY TUIaHy

Kypca MpakTHYeCKuX padorT.



Jluct BHeceHUs: U3MEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTa BHECEHUS
M3MEHEHUH U
JIOTIOJTHCHUH.

IToamwmce BHECIIETO
A3MEHEHHUS

CopaeprxaHue U3MEHEHUH U JOTIOTHEHUIN

Jata u Ne
MPOTOKOJIA
3aceaHms

Kadeapsl
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3aB.
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