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AHHOTAIUA

JlucuumimHa «AHaJIUTHYECKHUE U SKOJIOTHYECKHUEe TPUOOPH» BXOAUT B 00pa30BaTEIbHYIO
IporpaMMy BBICIIET0 00pa3oBaHUsl — MPOrpaMMy OakaliaBpuaTa 10 HAIpPaBJICHUIO TOJATOTOBKHU/
cnennaibHoctd  12.03.04 «bHOTEXHMYECKHE CHUCTEMBI M TEXHOJOTHHM» HAIpaBICHHOCTH
«buorexHUYecKre U MEAUIIMHCKUE alIapaThl U CHCTeMbly. JlucuurnnHa peanusyercs kadeapoit
«Ne24y,

JlucuurivuHa HaneleHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIUX KOMITETCHIIUN:

[IK-1 «CnocobHocTh K (OPMHUPOBAHUIO TEXHMUYECKHX TpPEOOBaHWUN M 3aJaHUN Ha
MPOEKTUPOBAHKUE U KOHCTPYHPOBAHUE OMOTEXHUYECKUX CUCTEM M MEIUIIMHCKUX W3ICITHID)

[IK-2 «CrnocoOHOCTh K MOJAETUPOBAHUIO 3JIEMEHTOB W IMPOIECCOB OMOJIOTHYECKHUX H
OMOTEeXHUYECKUX CHCTE€M, HX HCCIEIOBaHUI0 Ha 0a3e MNpodeCcCHOHATBHBIX MAKETOB
ABTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS M CAMOCTOSITENBHO pa3pabOTaHHBIX MPOrPaMMHBIX
MPOIYKTOB)»

[IK-3 «CmocoOHOCTh K aHalu3y, pacdeTy, MPOCKTUPOBAHUIO M KOHCTPYHPOBAHHUIO B
COOTBETCTBUU C TEXHUYECKUM 3aJaHHEM THIIOBBIX CHCTEM, NpUOOpOB, AeTalneii U y3IIOB
MEAMIMHCKUX HU3JEeMUA U OMOTEXHUYECKUX CHUCTEM Ha CXEMOTEXHHUYECKOM M 3JEMEHTHOM
YPOBHSIX, B TOM YHCJIE€ C UCTIOJIB30BAHUEM CHCTEM aBTOMATU3UPOBAHHOTO MPOCKTHPOBAHUS

Copep:xaHue TUCHUIUIMHBI OXBAaThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C C aHATUTUYECKUMU
npubopamu A1 MpoBeIeHHs Ta00PAaTOPHBIX UCCIIEIOBAHUM.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpuBaeT cienyromue ¢GopMbl OpraHU3aluU
yueOHOro mpormecca:  (JIGKIIUM, TMPAKTUYSCKUE  3aHSATHS, CaMOCTOsTeNbHas  pabora
oOyyJaromerocs).

[TporpaMMo#i NUCHUIUIMHBI TPETyCMOTPEHBI CIEAYIONUE BUABI KOHTPOJIS: TEKYIIHA
KOHTPOJIb YCTIEBAEMOCTH, ITPOMEKYTOUHas arTecTanus B popme 1udPpepeHInpOBaHHOTO 3a9eTa.

OO0mias TpPyA0EMKOCTh OCBOEHUS AWCIMILTUHBI COCTABISET 3 3aUeTHBIX eAuHMIbI, 108
4acoB.

SI3bIK 00yUYeHUs IO TUCIUIUTNHE «PYCCKHMA »



1. TlepeuyeHb MIaHUPYEMBIX PE3YIbTATOB OOYUCHHS 110 TUCIUILIUHE

I1.1.

Ilenn mpenomaBaHust AUCIUTIIMHBI -

IpOBEICHUS TaOOPAaTOPHBIX UCCIICAOBAHUIMA

1.2. JlucouruimHa

BXOIUT B

cocCTaB

MOU3yYEHHUS! aHAIUTUYECKUX MPUOOPO AJs

yactd, (QopMHpyeMOl  y4aCTHHKAMHU

00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTeIbHOM MPOrpaMMBbl BBICIIETO0 00pa3oBaHus (naee —

OI1 BO).

1.3. TlepedeHb IIIaHUPYEMBIX PE3YIbTATOB OOYUEHHUS MO TUCIMILUIMHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus OI1 BO.

B pesynbrare m3yueHus AWCHMILTUHBI OOydYarOmUiCsS AOHKEH 00JaJaTh CIETYIOIIUMHU
KOMIETSHIMSMH WM WX YacTsMH. KoMIeTeHIIMM U MHIMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B

Tabimue 1.

Ta6muma 1 — [lepedeHs KOMITETEHIIMI ¥ WHIUKATOPOB MX JTOCTHIKCHUS

Kareropwus (rpymnma) | Kon u HaumenoBanune | Kopa v HanMeHOBaHWE HHIUKATOPA JOCTIKEHUS
KOMIIETCHITHH KOMTICTCHIINH KOMIIETCHITHH
[1K-1.3.1 3HaTh NPUHIMIIBI HOCTPOCHUS U
XapaKTePUCTHUKU KOMIIOHEHTOB
[1K-1 CiocoOGHOCTh K | OMOTEXHUYECKUX CUCTEMC yUE€TOM XapaKTepH-
(dbopMUPOBaHUIO CTHK OMOJIOTHYECKUX 00BEKTOB, U3BECTHBIX
TEXHUYECKUX IKCIEPUMEHTAIBHBIX U TEOPETHUECKUX
TpeOOoBaHUH U pE3yJIbTAaTOB
TTpodheccHOHaTbHbIC 3aJlaHUM Ha [TIK-1.¥.1 ymerb popMynupoBaTh TEXHUIECKOE
KOMITETEHIHH IIPOEKTUPOBAHUE U 3aJlaHuE Ha pa3pa60TE<y OMOTEeXHUYECKUX
KOHCTPYHUPOBAHHE CHCTEM M TEXHOJIOTUI Ha OCHOBE M3YUCHUS
OMOTEXHHYECKUX TEXHUYECKOH JINTEPATYPhI
CHCTEM U I1K-1.B.1 BnageTh HaBBEIKAMHU OLICHKH
MEIUIIMHCKIX COCTOSIHUSI HAYYHO-TEXHUYECKUX 3a/1a4 IMTyTeM
17631 (07071 no00pa, U3yde-Husl U aHAIIN3a JIUTEPATYPHBIX U
MATEHTHBIX UCTOYHUKOB B 00JacTH
OMOTEXHMYECKUX CUCTEM M TEXHOJIOTUH
[MK-2 Cnioco6HOCTB K
MOJICITUPOBAHUIO
DIIEMEHTOB H
IIPOIIECCOB
OMOJIOTUYECKHX U [1K-2.3.1 3HaTh NPUHIUIBI pa3pabOTKH
OMOTEXHUYECKUX AITOPUTMOB U PEATH3AINI0 MATEMaTHIECKUX U
CUCTEM, UX KOMITBIOTEPHBIX MOJIENICH DIIEMEHTOB H
UCCIICIOBAaHHIO Ha MPOIIECCOB OMOJIOTHUECKUX U OMOTEXHUYECKIX
[Ipodeccuonanbuble
S Oazse CHUCTEM
poeCCHOHATBHBIX [1K-2.VY.1 yMeTh BBIOJHATh MAaTEMAaTUYECKOE
MaKeTOB MOJIETTUPOBAHUE MPOIIECCOB U OOBEKTOB Ha 0aze
ABTOMATH3UPOBAHHOTO | CTAaHAAPTHHIX AKETOB aBTOMATH3HUPOBAHHOTO
MPOEKTUPOBAHUS U MIPOEKTUPOBAHHUS
CaMOCTOSITEITEHO
pa3zpaboTaHHBIX
IPOTPaMMHBIX
MPOJYKTOB
[1K-3 Cnoco6Hocth Kk | [TIK-3.V.1 yMeTh BBIOJHATH MPOEKTUPOBAHNE
aHaJIM3y, pacyery, JeTaneit u y3710B OMOTEXHUYECKUX CUCTEM
[IpodeccnonanbHbIe | MPOSKTUPOBAHUIO H MEIUIMHCKOTO HA3HAYEHHS B COOTBETCTBUU C
KOMIIETCHIINH KOHCTPYHPOBAHUIO B | TEXHUYECKUM 33JaHUEM C HCIIOIh30BAHUEM

COOTBETCTBHH C
TCXHUYCCKUM

CPEACTB aBTOMaTU3UPOBAaHHOI'O
MPOEKTUPOBAHHUS, a TAKXKe pa3padaTbiBaTh




3aJlaHuEeM THITOBBIX MPOEKTHYIO M TEXHUUYECKYIO IOKYMEHTAIUIO Ha
cucTeM, pruodopoB, pazpabaTbiBaeMoe U3/IeIHe

JleTaliel U y3JIOB
MEIUIUHCKUX
U3IEeIUN 1
OMOTEeXHUYECKUX
CHCTEM Ha
CXEMOTEXHUYECKOM U
3JIEMEHTHOM YpPOBHSIX,
B TOM YHCIIE C
UCTIONIb30BaHNEM
cHCTEM
aBTOMATU3UPOBAHHOTO
IPOCKTHPOBAHUS

2. Mecro aucuuniussl B cTpykType Ol
JucnumnimuHa MokeT 6a3upoBaThCsl HA 3HAHUAX, PaHee MPUOOPETEHHBIX 00YJarOITUMUCS
IpY U3YYCHHUHU CIEAYIOUINX AUCIUIIINH:
— «lIpousBoacTBEeHHAs TPAKTHKAY,
— «Y3IIbl U AJIEMEHTHI OMOTEXHUYECKUX CUCTEM,

3HaHMs, TOJYyYEHHBbIE NPU M3YYEHUU MaTepuana JaHHOW AWCLUIUIMHBI, MUMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYECHUE, TAK U HCIIONB3YIOTCS IIPU U3YYEHUU APYTUX JUCLUILINH:

— «IIpon3BoaCcTBEHHASA MPAKTHKA HAYYHO-UCCIIEOBATENbCKAs paboTay,

— «Teopus OMOTEXHUYECKUX CUCTEM),

3. O0beM u TPYyIOEMKOCTh TUCIUILIAHBI
Jlanubple 00 o0memM o0beMe AMCHUIUIMHBI, TPYIOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI O AUCHUILIMHE (M pacipeAeseHne 3TON TPYJOEMKOCTH IO ceMecTpaM) IPEeACTaBICHbI B
tabnure 2.

Ta6mmia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIITUHBI

TpynoeMkocTs 110

Bun yuebnoit paboTsl Bcero ceMecTpam
No6
1 2 3

Oowan mpyooemKkocma OuUCUUNIUHDBL, 3/ 108 3/ 108
3E/ (uac)
H3 nux uacoe npakmuueckoit n0020mMoeKu 34 34
Ayoumopnuie 3auamus, BCETo 4yac. 51 51
B TOM YHCIIE:

nexuun (JI), (gac) 17 17

npaktudeckue/cemunapckue 3anarus  (113),

(uac) 34 34

naboparopusie pabots (JIP), (dac)

KypcoBoii mpoekT (padota) (KII, KP), (uac)

HK3aMeH, (4Jac)

CamocmosamenvHnas paboma, Bcero (dac) 57 57
Buo npomesxxcymounoii ammecmayuu: 3a4er, Tndd

mudd. 3auger, sk3amen (3auer, udd. 3au, ' Hudod. 3au.
OK3.*%) Sat.

s o
Ilpumeuanue:  KaHIUAATCKHIN SK3aMEH




P Jlexkmmm | 113 (C3)| JIP KII CPC
a3J1eJIbI, TEMBI JUCIUATUTHHEI

(qac) (qac) (qac) (qac) (qac)
Cemectp 6
Pasnen 1. JlabopaTtopHbIe ciTyKObI
Tema 1.1. Opranu3aius 1a00paTOPHBIX
HUCCIENOBAHUN B METUIIMHCKUX U DKOJOTHUECKUX 5 10 20

cucreMax
Tewma 1.2. BcmomorarenbsHoe 000py10BaHNE

Paznen 2. TpeGoBaHUs, KOTOPBIE MPEABSBIISIOTCS
K METOJIaM aHAJINTUYECKUX UCCIEIOBAaHUN
Tema 2.1. TexHonornueckuii mpouecc 6 12 20
71a00paTOPHOTO UCCIIENOBAHUS
Tema 2.2. HopmaTuBHBIE JOKYMEHTBI

Pazzen 3. AHATUTHYECKUE U YKOJIOTHYECKHUE
n1abopaTopHbIe TPUOOPHI

Tema 3.1. AnanuTuueckas annapaTrypa 6 12 17

Tema 3.2. Annapartypa crnenualbHOTro

Ha3HAYCHUS

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

3.1. CopeprxaHue pa3ieJoB U TEM JICKIIMOHHBIX 3aHITHI.
Coneprxkanue pa3iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIHIE 4.

Ta6mmma 4 — ComepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep paznena HasBanue u congepxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 JlaBoparopHble c1y>KObI

Tema 1.1. Opraamszanus 51a0OpaTOpPHBIX HCCICIOBAaHUN B
MEAUIMHCKUX U IKOJIOTUYECKUX CHCTEMaX

Metonsl aHanmmza. OOBEKTHl JTaOOPATOPHBIX HCCIEAOBAHUU.
buonornuecknit  martepuan. buonormyeckas mpoba. [IpoOs
BHYTpEHHEH cpeapl OpraHm3ma. XapaKTepucTUKa  1pod
oKkpyxkartiei cpenbl. Kinaccudukaius madopaToOpHOW TEXHUKH.
[Mpubopsl u ammapaTel [ KOJHMYECTBEHHOTO OIMpEACIICHUs
Pa3IMYHBIX KOMIIOHEHTOB OHOJIOTHYECKUX TIPOO.

Tema 1.2. BcmomorarensHoe 000py/I0BaHHE

BcenomorarensHoe o0opynoBaHue pu IIPOBEICHUN
7a0opaTOpHbIX  pabOT  TPaJAWUIMOHHBIMH  METOJaMH  H
CpEACTBaMH, KOTOpBIE CBSA3aHbI C BBINOJHEHUEM LEJIOro psna
TEXHOJIOTUYECKUX oreparuii: XpaHeHHe OMOIOTUYECKOTO
MarepHaina, JO3MpOBaHHE NMPOO M PEaKTUBOB, NEpEMEIINBaHUE,
UHKYOalMsi WM repMocTaTupoBaHue. J03aTopbl KHIKOCTEH
aBTOMaTMYECKUE U I0JyaBTOMATUYECKHUE, KOMILJICKTBI
KalleJIbHUL] CO INTAaTUBOM, IWIIOTOPBI AJI Pa3BEACHUS KpPOBH,
MHOTI'OKAHAJIbHbIE THIETKH, MHUKPOMHUIIETKH, MHKPOI03aTOPBI,
MIOJTyaBTOMATHI JIJIsl PO3JIMBA MUTATEIbHBIX Cpel, OaHU BOISHBIE,
BEChl AHAJIUTHYECKUE, pPA3HOBECHl, BaKyyMHas CyIIWIKa,
HEHTPUPYTU, TEPMOCTATHI, XOJIOJMILHUKH, TEPMOMETPHI U JP.




TpeboBanus, KOTOpbIE  TPEIBABISIIOTCA K METoAam
AQHAJTUTUYECKUX MCCIIEI0BAaHUM

Tema 2.1. TexHomormveckuid mporecc JTabOPaTOPHOTO
UCCJIEI0BAHUS

['pynner  omepanuii u  mpeoOpa3oBaHU  J1aOOPATOPHOTO
uccienoBanus. TEeXHOJOTMYECKUH mporecc J1abopaTOPHOTO
aHanu3a. TexHOoJIornYecKasi CXxema BBIIOJHEHHUS MCCIIEIOBAHUS.
MeTtponorudeckoe odecrieueHre JJ1adopaTOPHBIX UCCIEAOBAHUIA

Tema 2.2. HopmaTuBHBIE JOKYMEHTHI

[lpukaza M3 P® «O cocrosHuM MU  Mepax IO
COBEPIIICHCTBOBAHUIO 71a00paTOPHOTO obecrieueHus
JUArHOCTHUKM M JIGYEHUS TAIUMEHTOB B  YUPEKIECHUSIX
3apaBooxpaHenuss P®». EnuHasg cucTteMa KOHCTPYKTOPCKOM
nokymentanuun (ECKJl). Enpunas cucrema nporpamMMHON
nokymentanuu (ECIIH). Hopmanu BemomctB. TpebGoBanus
Mun3znpasa PO k maTepuanaM, NpUMEHSEMbIM B MEIULIMHE.

AHaATUTUYECKHUE U IKOJIOTUYECKHE JTAOOPATOPHBIEC TPHUOOPHI
Tema 3.1. Ananutudeckas anmnaparypa

Amnmaparypa oOmiero  Ha3HauyeHHs, UCHOJb3yemas  IpHU
pa3MyHBIX ~ BUJAX  HCCIEIOBAaHUS:  CIEKTPO(OTOMETPHI,
(OTOAIEKTPOKOIOPUMETPHI,  JICHCUTOMETPBI, XpoMaTorpadswl,
(iryopuMeTpbl, HOJIAPUMETPHI, PedPaKTOMETPBI, MHUKPOCKOIIBL.
ABTOMaTH3UPOBAHHBIE prOOpbI u CpeacTna TUIS
IeMaTOJIOTHYECKUX M OMOXMMUYECKUX HCCIICAOBAHHM, aHanu3a
MOYHM, MHKPOOHOJIOTMYECKHX HCCIeI0BaHUN. YHUBEpCalbHbIE
OMOXMMUYECKHE aHATTN3aTOPbI

Tema 3.2. Annaparypa crenuaibHOr0 Ha3HAYCHHUS

Amnmaparypa s reMaTOJIOTHYECKUX UCCIIeIOBaHUN
(uccnenoBaHue  KJIETOK KPOBHM M HUX  IaTOJIOTHUYECKUX
U3MEHEHMH): [UIsl  ONMpE/EICHUsT yYpPOBHS TeMOIJIOOMHA —
reMOMETpP, TEMOIVIOOMHOMETpP; g aHamu3a (POPMEHHBIX
3JIEMEHTOB KPOBH - TE€MOIIMTOMETpP, LHUTOQIIOOPUMETP; IS
aHayM3a (pU3MYECKUX MapaMeTpoB KPOBU — TEMOBU3KO3UMETP,
COD-merp; JUIS KOaryJaoru4eckux UCCIJIEJOBaHUM
(uccnenoBaHue CBEPTHIBAIOLIECH CHCTEMbI KPOBU) MPUMEHSIOTCS:
Koaryimorpad, KoaryjaomeTrp, TpoMm-Oorpad, TpoMOOMeTp,

arperoMerp; U1 KOMIUIEKCHBIX  AQHAJIU30B  KPOBU  —
TeMOaHaIIN3aTOPHL.
Anmnaparypa hilas: | IATOJIOTHYECKHUX HUCCIeI0BaHuN

(uccnenoBaHue KIETOK M HMX MAaTOJOTMYECKUX H3MEHEHUH B
COCK00ax, CMbIBax, OMOKUAKOCTSIX, KPOME KPOBU) MPUMEHSIOTCS
UTOMETPHl ~ WJIM  aBTOMAaru3MpoOBaHblE  YCTPOMCTBA  JUIS
[IUTOJIOTUIECKON JTUArHOCTHUKH;

Anmnaparypa s OMOXMMHUYECKHX HCCIEI0BaHUM (onpeaeneHue
OPTraHMYECKUX ¥ HEOPraHWYECKMX XHUMHYECKHX BEIICCTB:
cyoctpaTtoB,  MeTabOIUTOB, (EPMEHTOB  OMOXHMHUUYECKHX
IPOIIECCOB B KPOBH U APYTUXOMOKUIKOCTSX YETIOBEKa;
Anmaparypa  ag  MHUKPOOHMOJIOTMUECKMX  HMCCIIEIOBAaHUM
(MccnenoBaHUE MUKPOOPTAaHU3MOB B OMOKHIKOCTSIX YEIOBEKA);
Annapatypa TUIst MMMYHOJIOTHYECKHUX HCCIIEIOBAHU I
(ompeneneHne WMMYHHBIX (DAKTOPOB: KIIETOYHBIC M TKAHEBBIC




AQHTUTEHBI, AaHTUTEJA, IUTOKUHBI, MAaKpoaru U psa APyrux).
[TpuGops! As aHanu3a npod BOABI, BO3AyXa, HOYB

3.2. TlpakTnyeckue (CEMUHAPCKUE) 3aHATHS
TeMmbl MpakTHYECKUX 3aHATHHA U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 5.

Tabmmma 5 — [IpakTudeckue 3aHsITHS U UX TPYJT0EMKOCTh

N3 Hux Ne

TpynoeMKOCTb, | IpaKTUYECKOH | pa3aena
(dac) MOATOTOBKH, | IMCIIMII

(dac) JIUHBI

Dopmbl
MPAKTUYECKUX
3aHATUU

No TeMbl MPaKTUYECKUX
/11 3aHATHI

Cemectp 7

1 | TpebGoBanwus, 6 6 2 2
OpCaABbABIIACMBIC K MCTOJaM
AHATUTHYECKUX U
DKOJIOTHYCCKUX
HUCCIIEIOBAHNN

2 | Merponoruueckoe 8 8 3 3
obecrnieueHue

1a00paTOPHBIX
HCCJICIOBAHUI

3 | Meroar! aHanu3a. 6 6 3 4
Pagnonmmynoxumuueckue,
UMMYHO(GEpPMEHTHBIE,
UMMYHO(]ITIOOpECIICHTHBIE,
MMMYHOJIFOMUHECLICHTHBIE
METOBI aHaau3a. Metoapl
M3y4eHus 0nocyocTpaToB

4 | AHanuTUYECKUE U 6 6 3 4
IKOJIOTHYECKUE
nabopaTopHbIe TPHUOOPHI.
ABTOMaTHU3UPOBAHHbBIE
puOOpPHI U CpesICTBa IS
reMaTOJIOTHUECKUX U
OMOXMMHYECKUX
HCCIICIOBAHUM, aHAIN3a
MOUH,
MHUKPOOHOJIOTHIECKUX
HCCIIEIOBAHUM.
YHuBepcaabHbIe
OMOXMMHYECKUE
aHAJN3aTOPBI

5 | Mukpodonansie 8 8 3
matdopmel. JlabopaTopus
Ha YuIe

Bcero 34

3.3. JlaboparopHble 3aHATHS
TeMbl 1a00paTOPHBIX 3aHIATHI M KX TPYJOEMKOCTh IPUBEICHBI B TAOIHUIIE 6.




Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYAOEMKOCTh

No
/o

HaumenoBanne nabopatopHbIX padboT

TpynoeMKoCTb,
(gac)

N3 Hux
MPAaKTUYECKOMN
MOATOTOBKH,
(dac)

Ne
pasnena
JIACLIMIT

JIAHBI

VY4eOHBIM MJIAaHOM HE IPEAYCMOTPEHO

Bcero

3.4. KypcoBoe npoekTupoBaHue/ BBINOTHEHHE KYPCOBOM pabOThHI

VY4eOHBIM MJIaHOM He MPEAyCMOTPEHO

3.5. CamocTtosTenpHas paboTa 00y4Jaronmxcs
Buapl camocTosiTenbHON paboOThI M €€ TPYIOEMKOCTh IMPUBEICHBI B TA0IHIIC 7.

Tabnuna 7 — Bunbl caMocToaTeIpHOM paboThl U €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 7,
Bun camocrositensHoi paboTh
qac qac
1 2 3
N3ydenne TeopeTHIecKoro Marepuana
23 23
nucturnHbl (TO)
Kypcosoe npoexruposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TeKyIieMy KOHTPOIIO
ycneBaemoctu (TKY)
Homamuee 3ananue (/13) 11 11
KonTtposbabie paboTsl 3a0unnkoB (KP3)
ITogroroBka kK IpOMEKyTOUYHON 23 23
arrectaruu (I1A)
Bcero: 57 57

4. TlepeueHnb yueOHO-METOIUUECKOTO OOCCTICUCHHS
JUISL CAMOCTOSITENIbHON PaboThl 00yUaroMmUXCsl 0 TUCHUILIHHE (MOJYIIIO)
VY4ebHO-MeTOIMUECKHEe MaTepHalbl JUII CaMOCTOSTEIbHOM paboThl 00yJaromIMXCsl yKa3aHbI B
na. 7-11.

5. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YU€OHBIX W3JAHUN

[lepeueHb mevaTHBIX U 3JIEKTPOHHBIX YYEOHBIX U3/1aHUN TpUBEIeH B Tabmuie 8.

Tabnuna 8— [lepeyeHb Me4YaTHBIX U AJIEKTPOHHBIX YUYEOHBIX U3TAHUN

KomuectBo 3x3eMIuIsipoB B

Hludp bubnuorpaduueckas cepiika / URL anpec oubnmioTexe
(KpoMe AJIEKTPOHHBIX IK3EMILTSIPOB)
16-7(075)-11 Wnsicos, JI. B. BI/IOMCILI/IH.I/IHCKa}I
49 M3MEpUTENbHAS TEXHHUKA: yueOHOe mocodue/ 15
JI. B. Umsacos. - M.: Beicmr. mxk., 2007.
615.47—H | Hukudopos A.J[. Metponorus, 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 cTaHAapTHU3aIus U cepTudukamnms: Yueo.
nmoco6ue. — M.: M3a-Bo Briciias mikona,
2002.

3sikoB B.H., Uepnbios B.1. Beenenue B
53.047(075)- | 5KOJIOTHYECKYIO METPOJIOTHIO

B 38 1 DKOJIOTHYECKOE HOpMUpOBaHUe: MeTon
rmocooue. — M.: 3a-Bo PY /IH, 2003
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6. IlepeueHb 3IEKTPOHHBIX 00Pa30BATENBHBIX PECYPCOB
MH()OPMAIIMOHHO-TEICKOMMYHHKAIMOHHOM ceTH «/HTepHEeT»
[Tepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMALIMOHHO-
TEICKOMMYHHUKAMOHHOW cetn «MHTepHeT», HEOOXOAWMBIX Ui OCBOCHHUS IUCIUIUINHBI
npuBezieH B Tabnuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECypcoB HHOOPMAIMOHHO-
TEJICKOMMYHUKAILMOHHOU ceTh «HTepHET»
URL agpec HaumenoBanue

http://e.lanbook.com/books | Hoctyn B ObC «Jlanb» ocymecTrisiercs o morosopy Ne 695-7
http://znanium.com/bookread ot 30.11.2011
Hoctyn B ObC «ZNANIUM)» ocyiecTBisieTcst o 10roBopy Ne
186-OBC ot 08.02.2012

7. Tlepeyennb nH)OPMAITMOHHBIX TEXHOJIOTHUIA
7.1. IlepeyeHb TPOrpaMMHOTO O0OECHEUEHUs, HCHOJIb3YEeMOro IPH OCYIIECTBICHUU
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUIUINHE.
[lepeueHpb UCTIONB3yEeMOTr0 MPOTPAaMMHOT0 obecrieueHus npeacrasieH B Tadmuure 10.

Ta6muma 10— [Tepedersr mporpaMmMHOTO oOecrieueHUs

Ne i/t Hanmenosanmue

He npenycmorpeno

7.2. llepeuenn MH(POPMAITHOHHO-CITPABOYHBIX CHCTEM,UCIOJIb3YEMbIX npu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTNHE

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

Ta6muma 11— [lepeyerr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne /i1 HaumenoBanue

He npenycmorpeno

8. MarepuaibHO-TexHUYECKas 0aza
CocraB MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [JII  OCYIIECTBIICHHS
00pa30oBaTeNbLHOTO MpoIiecca Mo TUCIUIUTHHE, TIPECTaBlIeH B Tabmuiel?2.

Ta6mmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

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

1 | MynpTuMenuiiHas ayiuTopust 52-04




9. OueHouHbIE CPEACTBA JIS IPOBEACHMSI IPOMEKYTOUHOHN aTTeCTalluu
9.1. CocTtaB OLIEHOYHBIX CPEICTBIJIS MPOBEACHUS MPOMEKYTOUHOW AaTTECTALUH
o0yyaromuxcs 1o JUCUUIUIMHE puBeAeH B Tabmuue 13.
Ta6mmma 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIsl TPOBEICHUSI IIPOMEXKYTOYHOM aTTeCTAIINKI

Bug npomexxyTouHOM arTecTanuu [lepeueHb OIIEHOYHBIX CPEJICTB

JuddepeHpoBaHHBINA 3a4ET Cnucok Bonpocos;

9.2. B KkauecTBe KpHUTEpHUEB OIIGHKH YpPOBHSA CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINH 00Yy4JaloUMMHCA TPUMEHsAETCsl 5-0ajuibHas IIKajla OLEHKU C(HOPMUPOBAHHOCTH
KOMIIETCHIINH, KOTOpas MpuBeeHa B Tabnuie 14. B TedeHne ceMecTtpa MOXKET MCIOJIb30BATHCS
100-6annpHas  mKana — MOAYJIbHO-PEHMTHHTOBOM  CHCTEMBl  YHHBEpPCHUTETa,  IpaBUIIA
UCIIOJIb30BAaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKAIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun orieHkn ypoBHs chOPMUPOBAHHOCTH KOMITETCHITUMA

OreHKa KOMITETEHITUH

Xapaktepructrka chOpMUPOBAHHBIX KOMIIETEHITHI
S-OaubHas IIKajIa PAKTCP (bopvp

— oOyyJaronuiics TIyOOKO W BCECTOPOHHE YCBOWJI IPOTPaMMHBII
MaTepHal;

— YBEpPEHHO, JIOTHYHO, ITOCIIEIOBATEIHLHO U TPAMOTHO €T0 M3JIaraer;

— ONMUpasiCh Ha 3HAHWS OCHOBHOM W JIOTIONHHUTEIHHOW JIUTEPATYpPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIE MOJIOKEHHSI C TPAKTUYCCKOMN
NeSITeTbHOCTHIO HAITPABIICHHS,

— yMeJ0o 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIECHMS;

— cBOOOIHO BJIAJICET CHCTEMOH CIICIIMAITM3HUPOBAHHBIX MOHSITHH.

«OTJIMYHO»
(Ga4uTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TPaMOTHO U
110 CyH_IGCTBy u3jgarac€t €ro, OHI/IpaHCI: Ha 3HaHUiA OCHOBHOI>'I
JIIATEPATYPEL,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYECKOW JIESITEIBHOCTHIO
HaHpaBHeHI/IH;

— apryMeHTHPYET Hay4YHBIE II0JIOKECHUS,

— JIeJIaeT BBIBOALI M 000OIICHHS;

— BJIAJICET CUCTEMOM CIEIMATU3UPOBAHHBIX MOHSITUH.

<«XOPOLLIOY
«3GAuTEHO

— 00y4Jarouuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepuall,
[0 CYUIECTBY M3JIaracT €ro, OMMpasCh HAa 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhL;

— JIOMYCKaeT HeCYIIECTBEHHbIE OIIMOKU U HETOYHOCTH;

— UCHBITHIBAET 3aTPYJHEHUS B IPAKTUYECKOM NPUMEHEHWU 3HAaHUUN
HaIpaBJICHUS;

— cJ1abo apryMeHTHPYET HayuHbIE MOJIOKEHHUS;

— 3aTpynHsieTcs: B GOpPMYJIUPOBAHUHN BBHIBOJOB M 00OOIICHU;

— YaCTUYHO BJaJIe€T CUCTEMOM CIENMAIN3UPOBAHHBIX TOHSITHI.

«yZIOBJIETBOPUTEITHHOY
«GAUTEHO

— o0yyJaromuiics He YCBOWJI 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO
MaTepuana;

— JIONYCKaeT  CYLIECTBEHHblE  OMMOKM W  HETOYHOCTU  IpHU
paccMOTpeHHH MPOOJIEM B KOHKPETHOM HaIpaBJICHUH;

— UCHBITHIBAET TPYAHOCTH B IIPAKTUYECKOM IIPUMEHEHUH 3HAHUII;

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIO0XKCHUS;

— He (OPMYIUPYET BEIBOJOB M 0000IIECHHUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

9.3. TunoBble KOHTPOJIbHBIE 3aJIaHUS U UHBIC MATEPUAIIBI.
Bormpocs! (3amaun) nis sK3aMeHa mpeIcTaBlIeHbl B Tadmmie 15.

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




Kon

Ne i/t [lepeuens BompocoB (3a1a4) AJisl IK3aMEHa HHKaTOpa

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO

Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Tadnuie 16.

Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / audd. 3adyera
Kon
Ne i/t [Tepeuens BonpocoB (3amav) qyist 3adeta / nudd. 3auerta HHKaTOpa

1 [Tpon3BOACTBEHHBIN YKOTOTUYECKHI KOHTPOJIb ITK-1.3.1

2 I'ocypapcTBEHHBINM DKOJIOTHYECKUI KOHTPOJIb IIK-1.V.1
TpeboBanust, npeabaBisieMble K pudopam, ucnons3yromumes | [TK-1.B.1

3 JUTSl aHAIMTHYECKUX U3MEPEHHH (Macca, JUTHa, TeMIIepaTypa
U T.IL.).

4 Tepmunsl "skomoruyeckas Xumus'", "9KoaHATUTHYECKAS [IK-1.B.1
XUMHS" ¥ TEPMUH "DKOAHATUTUYECKUN KOHTPOJIb"

5 Mecro sxoaHanmuTHdeckoro KoHTposst (DAK) B o6mieit IIK-1.B.1
CHCTEMBI DKOJIOTUU U €T0 OCHOBHBIC ()YHKITUU

6 [Tonyuenune nepBuyHOM nHGOpManmu o conepxkanuu Bpeansix | [1K-1.B.1
BELIECTB B OKPY’KAIOLIEHN cpefie

7 [Tonyuenune Bropuanoi nHopmaiuu 06 3pPekTuBHOCTH IK-2.3.1
MIPOBEJICHHBIX MEPONPUATHI

8 CucreMa 3K0JIOTHYECKOT0 KOHTPOJIA I1K-2.3.1

9 HopmupoBanue 1 KOHTPOJIb 32 (YHKIMOHUPOBAHUEM BCei I1K-2.3.1
CHCTEMBI IPUPOJIOOXPAHHBIX MEPOIPUSIITHIA

10 CobnroeHne HOpMaTUBOB KadecTBa OKpy Karotei mpupoanon | [1K-2.3.1
Cpesl

11 OO0s3aTenbHBIN IEpeUYeHb KOHTPOIMPYEMBIX BemecTB B ropoae | [1K-2.3.1
IlepedyeHn BpeaHBIX BELIECTB, OMJIEKAIIUX KOHTPOIIIO IIPH I1K-2.3.1

12 M3MEHEHUHU JaHHBIX NHBEHTAPHU3ALUHU MPOMBIIIEHHBIX
BEIOPOCOB

13 DuU3NYECKUE METOIbI, UCIIOJIb3YEMBIX JJISI I/ICCJ'IG,I[VOBaHI/IH I1K-2.3.1
CTPOEHMSI BEILIECTBA U OIIPEIEIEHMS €T0 MacCOBOM 10JIU

14 Bnaromep I1K-2.3.1

15 I'urpomerp I1K-2.3.1

16 AHeMoMeTp I1K-2.3.1

17 CrnextpodoroMeTpust I1K-2.3.1

18 XapakTepHble 00J1aCTH 3JIEKTPOMarHUTHOTO CIIEKTPa B I1K-2.3.1
CHEeKTPO(HOTOMETPUH

19 Pannocnekrpockonus I1K-2.3.1

20 OcHOBHBIE JIEMEHTHI U1 HaO0IeHus crieKTpoB noromnieHus | [1K-2.V.1
IIPY JIFOOBIX JJTMHAX BOJIH

1 CBs3b MEXKIY nuornomafomeﬁ CIIOCOOHOCTBIO U I1IK-3.V.1
KOHIIEHTpalMel NOIIOMIAIOIIEro BEHIECTBA B PACTBOPE

22 DOTOAIEKTPOKOIOPUMETPHI. IIK-3.V.1

23 D1yopUMETPhI IIK-3.V.1

24 JleHCUTOMETpHI, I1K-3.V.1

25 Xpomarorpadsl IK-3.V.1

26 [TonsgspumeTpbl I1K-3.V.1

27 PedpaxTomeTpsl IK-3.V.1

28 ABTOMAaTU3MPOBAaHHBIE PUOOPHI U CPEACTBA TS IIK-3.V.1

IreMaToJIOIr'H4CCKUX HCCHCHOB&HHﬁ,




29 ABTOMAaTU3UPOBaHHBIC MPUOOPHI M CPEIICTBA TSI IK-3.V.1
OMOXMMUYECKUX UCCIICIOBAHUM,
30 Anmnapatypa Uil HUTOJOTHYECKUX HCCIIeI0BaHUM I1IK-3.V.1

[lepeuenr TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBIIIOIHEHUSI KYpCOBOM paboThI
MpEeICTaBICHBI B Ta0wmie 17.
Ta6mmma 17 — [lepedyens TeM i1 KypCOBOTO MPOSKTUPOBAHMSI/BBITIOJIHEHHSI KyPCOBOI paOOTHI

[IpumepHbIil TepeyeHb TEM I KypCOBOT'O IPOSKTHPOBAHUS/BBITIOTHEHUS

Ne n/n °
KYpPCOBOM pabOTHI

Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO

Bompocsl g1 mpoBeneHHMsT TPOMEXYTOYHOW aTTecTallii B BUJIE TECTUPOBAHUS
MpeICTaBICHEI B Ta0nwmie 18.

Tabmuua 18 — [IpumepHbIil IepedeHb BOIIPOCOB ISt TECTOB

[TpumepHBIii TepedeHs BOMPOCOB ist TecToB 1 Tum) 3amanne KOMOMHUPOBAHHOTO THTIA C
BHIOOPOM OJTHOT'O BEPHOT'O OTBETA U3 YETHIPEX MPEAJIOKEHHBIX U 000CHOBaHUEM BbIOOpa
(nHCcTpykums: [IpounTaiite TeKCT, BBIOEpUTE MPABUIIBHBIA OTBET U 3alIULINTE ApIyMEHTHI,
000CHOBBIBAIOIINE BBIOOP OTBETA);

2 tun) 3agaHre KOMOMHUPOBAHHOTO TUIIA C BELIOOPOM HECKOJIBKUX BapUAHTOB OTBETA U3
IPEUIOKEHHBIX U Pa3BEPHYTHIM 000CHOBAaHUEM BbIOOPA (MHCTpyKLUs: [IpounTaiite TEKcrT,
BBIOEPUTE MPaBUJIbHBIC BAPUAHTH OTBETA U 3AIMIINTE apryMEHTHI, 000CHOBBIBAIOIINE BEIOOD
OTBETOB);

3 tum) 3aaHue 3aKpHITOTO THIA HA YCTAHOBJICHUE COOTBETCTBUS (MHCTpYKIus: [IpounTaiite
TEKCT U YCTAaHOBHUTE COOTBETCTBUE. K Kax10¥ MO3UINH, JaHHOK B JIEBOM CTOJIOIIE, TOI0epUTE
COOTBETCTBYIOIIYIO TIO3UIIHIO B TIPABOM CTOJIOIIEC)

4 tum) 3aaHue 3aKphITOTO TUTIA HAa YCTAHOBJICHUE TTOCIICA0BATEIbHOCTH (MHCTPYKITHS:
[IpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEOBATEILHOCTD. 3aMUIIUTE COOTBETCTBYIOMIYIO
MOCJIEIOBATEILHOCTh OYKB CJIEBa HAMPABO);

5 tum) 3aga"re OTKPHITOrO THIA ¢ pa3BepHYThIM 0TBeTOM ([IpounTaiiTe TEKCT U 3aNUIIKUTE
pa3BepHYTHIII 00OCHOBAHHBIN OTBET).

Ne n/mt [IpuMepHBIii IepeyeHb BOIIPOCOB IS TECTOB Koz
WHMKaTOpa

1 tunt Kakoii MmoxeT ObITh omubKa onpeaeneHus?
a) [TocrostHHOM

1 . [TK-1
0) Bpemennoi
B) CucTeMaTH4YeCKON+
1 Tun Yto Takoe TOUHOCTh aHaIu3a?
a) briu3ocTe pe3yapTaToB APYT K APYTY U3 BEIOOPKH N
0) DTO 3HaYeHHE, 10 KOTOPOTO HEOOXOAMMO OKPYTIUTh MOJTYICHHBIHA

) pe3yabTaT K->
B) DTO KauecTBEHHAs XapaKTepUCTHUKa OJIM30CTU K HYJIO BCEX BUIOB
OIMUOOK+

3 1 Tun B xakom u3 cirydaeB UCIIOIB3YIOT METOJI T0OABOK? [1K-3




a) [Ipu GONBIINX KOHIIEHTPALIUSIX SJIEMEHTOB
6) IIpu ManbIX KOHIEHTPAMIX 3JIEMEHTOB+
B) [Ipy HEBO3MOKHOCTH HCIIOTL30BAHMS METOA CPABHEHUS

2 TUTI TPOYHUTANTE ONpeACTICHUE ONTUHIECKOT0 MUKPOCKOTIIA U BEIOEPHUTE
COOTBETCTBHE:
1. CrepeoMHKpPOCKON: MpeaHa3HAYCH IS HAOIOIeHUs 00pa3IioB B
3D npu HEOOJIBIIIOM yYBEITMUCHUH.
2. CpaBHUTEIBHBIA MUKPOCKOIL: UCTIONB3YETCS ISl HCCIIEAOBAHUS
00K 0 60K 00pasIoB.

3. VHBepTHpPOBAHHBIM MUKPOCKOIL: UCCIIEAYET 00pasel] CHU3Y; [K-1
OOBIYHO HUCTIONB3YETCS AJI1 METAIIOrpauu U KIETOYHBIX
KYJIBTYp B KUIAKOCTH.
4. OnudryopecieHTHBIH MUKPOCKOIL: pa3paboTaH Il aHAIn3a
00pa3ioB, coaepxkamux Gpiryopodopsr.
2 TUI IPOYUTANTE XapAKTEPUCTUKH COBPEMEHHOM
MHUKPOOHOIOTHYECKOH JTAOOPaTOPHH U OIPEAEIIUTE MPHUOOPHI, BXOASIINE
B ocHameHue. OnumuTe ux GyHKIIMOHAIbHOE Ha3HAYCHHE
1. Muxkpockon
[1K-2
2. T'omorenuszarop
3. Hucuunastop
4. mneus [lactepa
5. aBTOKJIAaB
2 TUT TPOYHUTANTE TEKCT: OTHOCUTEIbHAS Macca CTPYKTYPHOTO
3JIEMEHTA BEIIEeCTBA, YKBUBAJICHTHAS B XUMHUECKON PeaKLUil OJHOMY
aTOMyY BOJOpOJA WJIK OJHOMY JIEKTPOHY. Beibepurte u 060cHyiTE
IIPaBUJIbHBIN OTBET.
a) MOJISIpHAsl aTOMHAs Macca I1K-3
0) MOJIb
B) OTHOCHTEIIbHASI SKBUBAJICHTHAsI Macca (SKBUBAJICHT)
') MOJIIpHAs SKBUBAJICHTHASI Macca (TpaMM/3KBUBAJICHT)
3 Tun. YCcTaHOBUTE COOTBETCTBHUSI:
1 | IInaMmeHHO-dMUCCUOHHAS a | Meron pa3zieseHus BEeIeCTB,
CIIEKTPOMETPUS OCHOBAHHBIN Ha
pacnpe/iesieHnd KOMIOHEHTOB
MEXTy ABYyMs (azaMu
HOJIBWKHON M HEITOABI)KHOU MK-1
2 | xpomarorpadus 6 | Comep:kaHue MEIOYHBIX
METaJIJIOB
3 | Macc-ciekTpoMeTpust B | MUKPOTHJIPOJAMHAMUKA
4 | Mmukpodaronanka r | Konnenrpanus pa3nuyHbix
KOMITOHEHTOB BEIIECTBA
3 Tun. YCTaHOBHUTE COOTBETCTBUSA:
1 | repmocrar a | Crepunu3zanus ¢ IOMOILBIO
JIaBJICHUS U Tapa [K-2
2 | Ileus ITacTepa 6 | Crepunu3zanus Cyxum
BO3TyXOM




3 | aBTOKJIaB B | Henornmommaromnue cBet
0OBEKTBI
4 | Mukpockon TeMHONONbHBIN | T | KoHTponupyemas cpena

3 Tumn. YCcTaHOBUTE COOTBETCTBUSL:

1 | BocpOU3BOAUMOCTH a | YCTAHOBJICHUE €r0 TOYHOU
KOHIICHTPALIMU pacTBOPa
2 | cranmapTU3anus pacTBOpa 0 | Mepa Toro, Kak OBTOPSIOTCS
9 pe3yNbTaThl MPU K3
MHOTOKpPaTHOM IPOBEJCHUN
aHaiM3a
3 | ceKBEHMpOBaHUE B | IpobieHue
4 | mpo6ooTdOp I | AMMHOKHUCIIOTHAS
10CJIEJ0BATEILHOCTD
VYKakuTe Mocien0BaTeIbHOCTh AHATUTHYECKOT0 UccleAoBaHus (
10 po600TOOp — pacTBOpEHHUE-pa3AeeHIe U KOHIICHTPHUPOBaHUE- K-1
KOHEUYHOE OIpeJieieHre- 00padoTKa pe3ynbTaToB. ONMUIIATE MOAPOOHO
KaXJblil U3 3TAIOB
1 VYKaxkuTe 3TaIsbl Mpolecca CTEpUIN3aliil B MUKPOOHOIOTHYECKUX K->

uccnenoBanusx. [Ipubopsl 11 cTepuiinzanuu

12 YKaXuTe MOCIeA0BATEILHOCTD ATANIOB TPOOOIOATOTOBKH [1IK-3

5 tun Jlaiite onpeneneHue MukpohIOUIMKN U MPUBEIUTE TPUMEPHI

13 IK-1
AHATUTUIECKUX MTPHOOPOB

14 5 tun JlaiiTe onpeneneHue MeTona XpoMarorpadum I1K-2

15 5 tun Jlaiite onpeneneHne MeToaa CneKTpohoTOMETPHH [1K-3

CUCTEMA OLIEHMBAHMUS TecToBBIX 3a1aHUi:

1 Tum) 3aganre KOMOMHUPOBAHHOTO THUIIA C BEIOOPOM OJIHOTO BEPHOTO OTBETA U3 YETHIPEX
MPEJIOKEHHBIX 1 000CHOBAHHEM BBHIOOpA CUMTACTCSI BEPHBIM, €CJIH MTPABIIIBHO yKa3aHa mudpa
U TIpUBEJIEHBI KOHKPETHBIE apT'yMEHTBI, CIOJIb3yeMbIe ITpH BhIOOpe oTBeTa. [lonHoe
COBIIAJICHUE C BEPHBIM OTBETOM OIICHUBAETCs | 06amiom, HEBEpHBI OTBET WU €T0 OTCYTCTBUE —
0 Gamos.

2 tun) 3amaHre KOMOWMHUPOBAHHOTO TUTIA C BELIOOPOM HECKOJIBKUX BaAPHAHTOB OTBETA M3
MPCAJIOKCHHBIX U Pa3BCPHYTHIM 060CHOBaHI/IeM BI:I60pa CUHUTACTCA BEPHBIM, CCJIM IPABUJIBHO
yKa3aHbl UQPPHI 1 TPUBEICHBI KOHKPETHBIC apT'YMEHTHI, HCIIOIh3yEeMbIC TIPU BEIOOPE OTBETOB.
ITonHoe COBIIAACHUEC C BCPHBIM OTBECTOM OLCHHUBACTCA 1 6aJ'IJ'IOM, CCJIM JOIMYIICHBI OH_II/I6KI/I NN
OTBET OTCYTCTBYeT — () OasioB.

3 tun) 3aJaHUe 3aKPHITOrO THUIIA HA YCTAHOBJICHUE COOTBETCTBUS CUMTACTCS BEPHBIM, CCITH
YCTaHOBJ'IeHBI BCE€ COOTBCTCTBUA (HOBI/II_II/II/I 13 OHOT'O CTOJ'I6].I3. BepHO COIIOCTABJICHEI C
MO3UIIMSIMH IPYToTo cTosiona). [loHOe coBnajieHre ¢ BEpHBIM OTBETOM OLICHHBAETCs 1 OamioM,
HEBEpPHBIN OTBET WJIH €ro oTcyTcTBHE —0 6aIoB

4 Tun) 3agaHue 3aKPHITOrO TUIA HA YCTAHOBJIEHUE MOCIIEI0BATEIbHOCTH CUMTACTCS] BEPHBIM,
€CJIM MPaBWJIbHO yKa3aHa BCs MocienoBaTebHOCTh HUdp. [lomHOE coBnanenne ¢ BepHbIM
OTBETOM OILIeHHUBaeTCs | GayyioM, eciiy JOMYIIEeHbI OIMMOKN WJIM OTBET OTCYTCTBYET — () 6asuioB.

5 Tum) 3aaHne OTKPBITOTO THIIA C Pa3BEPHYTHIM OTBETOM CUHTAETCS] BEPHBIM, €CITH OTBET
COBITAJA€T C ATAIOHHBIM TIO COACP)KaHUIO U MOJHOTE. [IpaBHIIbHBINA OTBET 3a 3a/laHKe
olieHuBaeTcs B 3 Oajuia, ecu JOoMyIieHa 0/1Ha OUIMOKa \HETOYHOCTh \ OTBET NMPaBHJIBLHBIN, HO HE
NOJIHBINA - 1 Gay, eciiu gomyeHo 6onee 1 ommOKku \ OTBET HEMPaBUIBHBIN \ OTBET
orcyTcTByeT — () GamnoB




[TepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYaIOIIMXCS 3a0YHON (OpPMBI
oOydeHus1, IpeCTaBIeHbI B Ta0uie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOIBHBIX PadbOT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

9.4. Meronuyeckue  MaTepuaibl,  ONPEIENSIOIIME  MPOLEAYpbl  OLIEHWBAHMSA
UH/IMKATOPOB, XapaKTepU3YIOIIMX H3Tanbl (HOPMUPOBAHMS KOMIIETEHLMH, COAEpKarcs B
JOKAJIbHBIX HOpMaTuBHbIX akTax [YAII, pernameHTUpyOIIMX MOPAJOK W IHPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U IMIPOMEKYTOUHON aTTeCTalMi 00yJaroIuxcs
I'VAIL

10. Metonuueckne yka3zaHus sl OOyJarOIIMXCS 0 OCBOCHHIO JUCITATIIUHBI

10.1. MeTtonuueckne yKa3aHUsA JUIsI OOYYalOUIUXCS TI0 OCBOCHHUIO JICKIIMOHHOTO
Marepuaia .

OCHOBHOE Ha3HA4YEHUE JIEKIIMOHHOTO MaTepHayia — JIOTUYECKU CTPOMHOE, CHCTEMHOE,
rIyOOKOe W SCHOE HU3NIOKeHHEe ydeOHoro marepuana. HasHaueHue COBPEMEHHOH JEKIUU B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIUIO MO TeME, a B OCBOCHHH
dbyHIaMEHTAIBHBIX TpOOJIeM UCIHHIUIMHBI, METOJOB HAYYHOTO TIIO3HAHUS, HOBEHIINX
JTOCTYDKCHUH HayYHOW MBICIH. B ydeOHOM mporiecce JIEKIHs BBITIOJIHSIET METOJ0JI0THYECKYIO,
OpPraHU3alMOHHYI0 U WHPOPMALMOHHYIO (YHKIMU. JIEKIusl pacKpbIBAaeT MOHATUWHBINA ammapar
KOHKPETHOM 00JiacTh 3HaHUs, €€ TpOoOJEMBbI, JaeT IeIbHOE MPEACTaBICHUE O AWCIUILUIMHE,
MOKAa3bIBaCT B3aUMOCBSI3b C JPYTUMU AUCIUIUTMHAMMU.

[TnaHupyeMble pe3yIbTaThl IPH OCBOCHUN 00YUYAOIUMHUCS JICKIIMOHHOTO MaTepraa;

— TIOJIy4YEHHUE COBPEMEHHBIX, LEJOCTHBIX, B3aMMOCBA3AaHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX ONPEEIISIECTCS LEJIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOM TEME;

—  TIOJIyYEHHE OIBITAa TBOPUECKOM pabOTHl COBMECTHO C MPEIOAaBaTeIeM;

— pasBuTHE TPO(YECCHOHATHLHO-IETOBBIX  KA4yecTB, JIIOOBH K TpeAMETy U
CaMOCTOATEJIBHOTO TBOPYECKOTO MBIIICHUS.

— TIOSIBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON paOOTHI;

— TMOJIydeHUE 3HAHUW O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKU M TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS HA ONFKAUIIINAE TOJIBI;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TJIaBHBIE MBICTU U
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopMyTUpOBKax);

— TIOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTPALMEN CIIAIOB U
WCIIOJIb30BAaHUEM Pa3/laTOYHOrO0 Marepuajga MpU TPOBEACHHUU KOPOTKHX JTUCKYCCHUH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK 10 JTUCIUTIIIHE.

CTpyKTypa OpeaoCcTaBiISHMS JSKIIMOHHOI0 MaTepraia;

- IPEAOCTABJIEHUE PA3aTOYHOrO MaTepurala

- IPOCMOTp CIIAlJIOB.

10.2. MeTonuueckue yka3zaHus Il 00yJaroIIuXcs 10 YYaCTHIO B CEMUHApax

OCHOBHOU TENBIO IS 00YYAIOIIEerocsl SIBJISIETCS CUCTeMaTH3aIus U 00001IeHNe 3HAHUI
0 W3ydaeMol Teme, pas3aeny, (OpPMHpPOBaHWE YMEHHs padoTaTh C JAOMOJHUTEIHHBIMH
HUCTOYHUKAMU HH(OPMAINK, COMOCTABIATH M CPaBHUBATh TOYKH 3pPEHUS, KOHCIEKTUPOBATH




MMPOYHUTAHHOC, BBLICKA3bIBATHL CBOKO TOYKY 3pCHUA W T.II. B coorBercTBUE C Be;[ymef/'l
TUIAaKTUYECKOM IIEeThI0 COACPKaHUEM CEMHUHAPCKHUX 3aHSITHH SIBISIFOTCS Y3JIOBBIe, HamOolee
TPYZAHBIE JUIA TOHMMAaHHUS M YCBOCHMS TEMbI, pasfesibl TUCHMIUIMHBL. Crienudukoi TaHHOM
(GbopMBI 3aHATHIN SABJSETCS COBMECTHAs paboTa mpernogaBaTeis U 00ydaromerocs: HaJl perieHueM
MOCTABIICHHOW TMpOOJeMbl, a TOWCK BEPHOTO OTBETAa CTPOHWTCS HAa OCHOBE YepeIOBaHUS
WH/IMBUYATHOW U KOJUIGKTUBHOM JIESITEIIbHOCTH.

IIpy 1moAroToBKE K CEMMHApPCKOMY 3aHATHUIO [0 TEME IIPOCIYIIAHHOW JIEKIIUU
HEOOXOJMMO O3HAKOMHUTHCSI C IUIAHOM €ro TMPOBEICHHS, C JIUTEPaTypod W HAyYHBIMU
Hy6JII/IKaLII/I}IMI/I o TeMC CCMUHAapa.

10.3. Meronuyeckue yka3zaHUs Uil OOYYAIOMIMXCS MO TMPOXOXKACHUIO IMPAKTUYECKHX
3aasaTui [IpakTHdeckoe 3aHATHE SIBISIETCS OJHOW M3 OCHOBHBIX ()OpPM OpraHU3AHMH YIeOHOTO
mpolecca, 3aKIIF0Yaroniasicsi B BHIOJIHEHUU 00YyJaIOIIUMUCS MO PYKOBOJICTBOM MPETOAaBaTeNs
KOMILIEKCa YYEOHBIX 3alaHUi C IEJbI0 YCBOCHHSI HAyYHO-TEOPETHYECKHX OCHOB Y4YeOHOU
JTUCITUTIMHBL, TPHOOPETEHUsI YMEHUW U HABBIKOB, OTIBITA TBOPUYECKON JACSITETLHOCTH.

[lenpr0 MpakTHYECKOTO 3aHATHUS TSI 00YYAIOMIErocs SBISICTCS MPUBUTHE 00yUYatOIIUMCS
YMEHHH U HaBBIKOB MMPAKTUYECKOU NESITENBHOCTH 10 U3y4aeMOU TUCUUILINHE.

[Tnanupyemble pe3ynbTaThl IPH OCBOCHUH O0YUYAIOIIMMCS TIPAKTUYSCKUX 3aHITHIMA:

— 3aKkperuieHue, yriayOJleHHue, pacildpeHre W JAeTaau3alus 3HAHWA MpU PEIIeHUH
KOHKPETHBIX 33]1a4;

— pa3BUTHE IIO3HABATEIIBHBIX CIIOCOOHOCTEW, CaMOCTOSITEILHOCTH  MBIIIUICHHUSI,
TBOPYECKON aKTUBHOCTH;

— OBJAJICHHWE HOBBIMH METOJAAMH W METOAUKAMH HW3YYCHHS KOHKPETHOM Yy4eOHOM
M CITUTLINHEL,

— BBIPAOOTKAa CIMOCOOHOCTH JIOTHYECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUW IS
BBITIOJTHEHMS 3aJ]aHUI;

— obecrniedeHne paIMOHAIBHOTO COYETAaHUsI KOJUICKTUBHOMW W WHAMBUIyaTbHOU (HOpM
00yJeHwusI.

TpebOoBaHN K OPOBENECHUIO TPAKTUIECKUX 3aHIATHUI

[IpakTuyeckue 3anaHusi HEOOXOTUMO BBINOJHATH B IOCTABJICHHBIE CPOKH, OTPaKaTh
TEMATUKY MOJIHOCTHIO. Pe3ynpTaToM caMoCTOsTEIbHON paboThl CTy/AEHTa sBisieTcs pedepat. B
HIepBOM paszesie 00s3aTeIbHO IPUBOANUTCS 0030p JINTEpaTyphl U IPYTUX UCTOUYHUKOB, PE3yIbTaT
IIOMCKA AaHAJIOTOB C O00s3aTeNbHBIMH CCBUIKAMH Ha HAMJICHHbIE HWCTOYHHWKH. M3ydenue
MCTOYHHKOB IO TEMe, KaK IPaBHWJIO, HPEANIeCTBYeT cOOpy M aHanm3y Marepuana. Hempss
OTPAaHMYMBATHCSI CBEACHUSMH, IOYEPIHYTHIMH M3 YYEOHHKOB, 00S3aTENBHO HCIIOIB3YIOTCS
MOHOrpauu M CTaThd, ONYOJIMKOBaHHBIE B HAYYHBIX JKypHanax. Ilowck muTeparypsl
OCYILECTBIISICTCS CTYACHTOM CaMOCTOSITENIbHO C MOMOILBIO KaTajJoroB HAay4HOW OMOIMOTEKH,
oubnmuorpaduuecknux ykasarteneil M CHpaBOUYHUKOB, ceTd VHTepHeT. B pesynbrate n3ydeHus
JUTEpaTyphl JODKHO (OPMHPOBATHCS NPEACTABICHHE O COBPEMEHHOM COCTOSIHMHM BOIIPOCa,
YCTAQHABJIMBAIOTCS HMEIOIIMECS TPOTHUBOpPEUUs W HepeuleHHble 3amaun. OO030p JoimKeH
COZIepIKaTh JIOTUYHOE PACCMOTPEHHUE PA3IMYHBIX ACIEKTOB TEMBl MCCIEAOBAHMS, BBIICISIOTCS
OCHOBHBIC TEOPETUYECKHE M NPAKTUYECKHE IMOJIOKEHHUs. MaTtepuan He IOJDKEH IMPEACTaBIIsATH
0ecriopsJ0YHOE M3JIOKEHUE TOYEK 3PEHMS Pa3IMYHBIX aBTOPOB. B OCHOBHOM HCITONIB3YIOTCS
MCTOYHUKH Ttocaequux 7-10 net. B pe3toMe BhIACISIOTCS AUCKYCCHOHHBIE BOITPOCHI.

2). Ananu3 npeaMeTHO# o0acTu

[Ipu HEOOXOOUMOCTH pa3fen WUTIOCTPUPYETCS HEOOXOTUMBIM KOJINYECTBOM PHUCYHKOB,

¢ororpaduit, Tabmum, cxem, auarpaMMm Hu TpagukoB U T.A. OHU JODKHBI HE TOJIBKO



WIIIOCTPUPOBaTh ~ OCHOBHBIE  IOJIOXKEHHMS  pabOThl, HO W  CIYXHUTb  HarjsAHBIMU
JI0Ka3aTeIbCTBAMU 1 00OCHOBAaHHUSIMHU IS TIOCIIEAYIOIINX 3aKII0UEHUI U BBIBOJIOB.

3akIl0YeHre B MPaKTHUeCKOH padoTe BKIIIOYAeT 0OCYKACHUE MOJYYCHHBIX Pe3yIbTaToB,
IPUBOJATCS BBIBOABI IO paboTe. BBIBOIBI JOHKHBI MOJHOCTHIO COOTBETCTBOBATH LIEIH PabOThHI U
XapaKTepu30BaTh €€ pe3yapTaTbl. OHU SBISIIOTCS KOHILIEHTPALMEN OCHOBHBIX IOJIOKEHHUN
paboThI ¥ TO3TOMY HE MOT'YT pa3BUBaTh MJIEU, HE BBITEKAIOIINE IIOJHOCTBIO U3 €€ MaTepHUasoB.

B cnucok ucnonp30BaHHBIX MCTOYHUKOB BKIIHOYAIOTCS 0053aTENBHO BCE HCIOJIb3YyEMBbIE
pabotbl, pecypcsl WHTepHeT M aAp. mo aBTopckoMmy angaBuTy. CIHCOK HCHONb3YEeMbIX
HMCTOYHHKOB 0(OPMIIAETCS B COOTBETCTBUU ¢ OMOIHMOTrpaduIeCKUMH TPEOOBAHUSIMU.

[Ipunoxenue(s)BKitoyaercs B paboTy B ciaydae HEOOXOIUMOCTH. Marepuan npuioKeHui
JIOJKEH CIOCOOCTBOBAThH O0Jiee YETKOMY M3JIOKEHHIO, MIUTFOCTPUPOBATH OT/EIBHBIC MOJIOKCHUS
U pe3yabTaThl IPOBEJICHHON paboTHI.

[Ipunoxenus nocneaoBaTenbHO HyMepyroTes ¢ Ha3BaHusaMU: [Ipunoxenue 1, Ilpunoxenue 2 n
T.J.

10.4. MeTtonuueckue yka3zaHUs JJIsi OOYJarONIUXCs MO MPOXOKIACHUIO CaMOCTOSTEIbHON
paboTsl

B Xone BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUINIICS BBITOIHAET paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpernojaBaTelisi, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

st oOydvaroruxcst 1Mo 3a04HOM (opme 0OydeHHs, caMOCTOsITeIbHAs paboTa MOXKET
BKJIIOYATh B Ce0s KOHTPOIBHYIO PaboTy.

B mporecce BBITTOIHEHUST CaMOCTOSTEIBHON paboOTHI, y 0Oydaromerocs (GopMUPYETCs
1eecoo0pa3Hoe IaHUPOBaHUE pabodero BpEMEHHU, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHMM M CHCTEMaTH3allUM NMpUOOpeTaeMbIX 3HaHUM, 00ecreuynBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TMEPUOJ OOY4YCHHS, IMOMOTAaeT TOJYyYUTh HABBIKA TIOBBIIIICHUS
po(eCCHOHAIBHOTO YPOBHSI.

MeToaudyeckumMi ~ MaTepualaMH,  HANPaBISIIONIMMH  CaAMOCTOSITENIbHYIO — paboTy
00yJaroNUX CSASBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

— METOAMYECKHE YKa3aHUsS 0 BBIMOJIHEHHUIO KOHTPOJBHBIX PaldoT (i1 00y4aromuxcs
1o 3a049HOU (popme oOydeHwHs ).

10.5. Meronuyeckue yKa3aHus I OOYYaIOUIMXCS 10 TPOXOXKICHUIO TEKYILEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAauecTBa 3HAHUMI
00y4aroIuXcsl, OCYLIECTBIAEMOIO B TEYEHUE CEMECTpa C LEJIbI0 OLIEHUBAHMS XOJa OCBOCHMS
JUCLIUATIIINHBI.

10.6. Meronnyeckue ykazaHus JUIsi 0Oy4aromIMXCsl MO MPOXOXKACHUIO MPOMEXYTOYHOMN
aTTeCTaIHH.

[IpomexxyTounass  arrectanusi  OOydyarOIIMXCsl  IpeAycMaTpuBaeT  OLICHUBAHHE
IPOMEXYTOUHBIX U OKOHYATEIBbHBIX Pe3yabTaTOB 00ydeHHs mo aucruiuimHe. OHa BKIIIOYAET B
cebs1: nuddepeHnpoBaHHBIN 3aueT — 3TO (opMa OLIEHKU 3HAHHM, TOITYYEHHBIX 00yUYaroMMCs
IpY W3y4CHUH AMCLUIIIMHBL, IPY BHIMOJHEHNH KypCOBBIX IPOEKTOB, KYPCOBBIX padOT, HAyYHO-
UCCIIEIOBATEIbCKUX PAa0OT U MPOXOXKACHUHU MPAKTUK C aTTECTAL[MOHHON OIICHKOW «OTIMYHOM,
«XOPOIIOY, «yIOBICTBOPUTEIHHO», KHEYOBICTBOPUTEIHHOY.

[TpoMexyTouHast aTTeCTalus MPOM3BOJUTCS TP HAJIMYUH BHIITOJHEHHBIX MO TEKYIIEMY IUIaHy

Kypca MpaKTUIECKUX padoT.



Jluct BHECEHUSI U3MEHEHUH B pabouyro MPOrpaMMy AMCHUTUIAHEL

Jlata BHECEHUS
W3MEHEHHH 1
JIOTIOTHEHHUH.

IToammce BHECHIETO
W3MCHEHHUS

ConaepxaHue U3MEHEHUH U JOOTHEHUI

Hata u No

HPOTOKOJIa
3aceaHus
kadenps

Ionnuce
3aB.
kadenpoi




	Аннотация
	Таблица 1 – Перечень компетенций и индикаторов их достижения
	Таблица 18 – Примерный перечень вопросов для тестов
	Таблица 19 – Перечень контрольных работ

