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AHHOTaNuA

Hucuunnuna «[IpoekTupoBaHUE CHUCTEM OYUCTKU IBUIETAa30BBIX BBHIOPOCOB» BXOJHUT B
o0pa3oBaTeNbHYI0 NPOTrpaMMy BBICHIETO 00pa3oBaHusi — TMporpammy OakajgaBpuaTa IO
HampaBjeHuto moarotoBku/  crnenmanbHocTH  20.03.01  «TexnocdepHas 06e30macHOCTHY
HanpaBJeHHOCTH « M HXeHepHast 3amuTa OKpYXarIled cpenb». J[UCHUIIMHA peanu3yercs
kadeapoi «NeSy.

JlucuuriuHa HatelieHa Ha (GOPMHUPOBAHKE y BBITYCKHUKA CIICTYIOIIUX KOMITETCHIIUH:

[IK-6 «CrnocoOeH TpOeKTUPOBaTh OOBEKTHl HMHKCHEPHOH JESITCIIbBHOCTH B COCTaBE
KOJUICKTUBa»

[IK-7 «CnocobeH mnpuHHUMaTh y4yacTHE€ B HWHXKEHEPHBIX pa3paboTKax MPOEKTOB
MPOU3BOJCTBA U OUUCTHBIX COOPYKEHHI»

CopepxaHue AUCHUIIIMHBI OXBaThIBAET KPYT BOMPOCOB, CBSA3aHHBIX C YCTPOWCTBAMH U
TEXHOJOTHSMHU OYMCTKH MBUIETA30BbIX BEIOPOCOB MPEIIPHUSITHIA OT BPEIHBIX MPUMECEH

[IpenogaBanue AMCHUIUIMHBI IpeAycMaTpuBaeT cleayioue (opMbl OpraHU3aliu
y4eOHOro mporiecca: JEKIUH, 1abopaTopHbIe padoThI, CAMOCTOSTENbHAS Pab0oTa 00yJarOIIerocs.

[IporpaMMoii IHUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCTICBAEMOCTH, IIPOMEKYTOYHASI aTTECTAIUs B (hOpMe 3a4eTa.

OO0miasi TpyA0EMKOCTh OCBOEHUS AMCLMIUIMHBI COCTABISET 2 3aU€THBIX €AMHUIIBI, /2
YacoB.

SI3bIK 0OyUYeHUS MO AUCIMILTUHE KPYCCKUNY.



1. [lepeueHs TUTAHUPYEMBIX PE3YIBTATOB OOYUCHHUS 110 TUCIUTIIHHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Lenpro mpenogaBanus TUCIUILIMHBL SIBIISIETCSt JOpMUPOBaHUE TPO(HECCHOHATLHOTO
MI0JIX0/1a CTY/ICHTA K MPOSKTUPOBAHHIO CJIOXKHBIX TEXHUYECKUX CUCTEM B O0JIACTH
TexHoc(hepHOU Oe30MacHOCTH, B YACTHOCTH, B 00JIACTH OJHON U3 BAKHEHIINX MPOOIEM 3aIIUThI
aTMOCQEephI OT 3arPsS3HEHUS — 3alIUTHI OT IPOMBIILICHHBIX IBLIETAa30BbIX BEIOPOCOB; 00yUeHHE
CTYJIEHTOB (PM3UKO—XUMUYECKIM OCHOBAM IPOIIECCOB MBLIETA300UNCTKH, TPUHIIATIAM
KOHCTPYUPOBAHHS U KOMIIOHOBKH OYMCTHBIX COOPYKEHHIA, OCHOBAM THPABIHKH aIllapaToB U

CHCTEM Ira3004YUCTKH.
1.2. JucumminHa

BXOAUT B

COoCTaB

yactd, (QopMUpyeMOl  Y4aCTHHUKaMH

00pa30BaTeIbHbIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BBICIIETO0 00pa3oBaHus (nanee —

OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS O JUCHIUTUIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI OO0YYaIOUIMIiCS AODKEH 00JanaTh CIeTyIOIUME
KOMIETSHIUSIMH WM WX YacTaMHU. KoMneTeHIMy U MHAMKATOPhI UX JIOCTHXKEHUS MPUBEICHBI B

Tabimune 1.

Ta6mmma 1 — [lepeyeHb KOMITETCHIIMA W MHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpynmna) Kon u Ko u HanMeHOBaHWE WHIUKATOPA JOCTHKCHHUS
HauMEHOBAaHHE
KOMIIETEHIINH KOMIIETCHIINH
KOMITCTCHITHH
[1K-6.3.1 3HaTh METOIBI pacyeTa 1 0OOCHOBAHUS
9KOJIOTHUECKUX PUCKOB IIPH pa3paboTKe MPOEKTOB
paciMpeHus ¥ peKOHCTPYKITUH O0BEKTOB
JEHCTBYIONIUX MPOU3BOJICTB, a TAKKE
CO3/1aBaCMbIX HOBBIX TEXHOJIOTHIA U
ITIK-6 Criocoben A
o0opynoBaHus
MIPOSKTUPOBATH
[1K-6.Y.1 ymeTb BBILACTATH OCHOBHBIC (haKTOPHI,
[TpodeccuonabHbIe | 0OBEKTHI
. BIUSIIOIIUE HA SKOJIOTHUECKYIO 0€3011acCHOCTD, B
KOMICTEHIHH HIDKCHEPHOMN MPOEKTAX PACHINPEHUS U PEKOHC 1007078
JESITEIbHOCTH B pe P P p TPYK
JEHCTBYIONIUX MMPOU3BOJICTB, & TAKIKE
COCTaBe KOJUICKTHBA .
CO3/1aBaCMbIX HOBBIX TEXHOJIOTHIA U
o0opynoBaHus
[1K-6.B.1 BnageTs HaBbIKaMu pabOTHI B
KOJUIEKTHUBE MPH pa3paboTKe MPOEKTHOM
JIOKYMEHTAIU!
[TK-7 Cnocoben
MIPUHUMATH YYaCTHE
B WH)KEHEPHBIX [1K-7.B.2 BnaseTh HaBbIKAMU BBIOJIHEHUS
[Ipodeccuonanbhbie | pa3padoTKax HEOOXOUMBIX PACUYETOB, MOATBEPKIAIOIINX
KOMIIETEHITHH MIPOEKTOB MOKa3aTesH, YCTAaHOBJICHHbBIE TEXHUYECKUM
MIPOU3BOJICTBA H 3aJlaHuEM
OUHCTHBIX
COOPYKEHHI

— «Du3uKay,

— «XumMus»,

2. Mecro nuctuIuIMHbEL B cTpykType OI1
JluctumimHa MOKeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
MIPY U3YYECHUH CIEAYIONIUX AUCUUTUIAH:




— «lIpomMblIEHHAS SKOJIOTUSY,
— «['maporazogHaMuKa»

3HaHus, MOMyYSHHbIE MTPHU N3YUYECHHH MaTepualia JaHHOW AUCIUILTUHBI, UMEIOT KaK
CaMOCTOATENIFHOE 3HAYCHHUE, TAK U UCIOIB3YIOTCS IPU U3YUYEHUH APYTUX JUCIUILIHH!
— «[IpoexTupoBaHHE CUCTEM KOHTPOJIS MBIJIETa30BBIX BHIOPOCOBY.
— «[IpoexTrpoBaHe NPUOOPOB KOHTPOJIS TAPAMETPOB M COCTABA BEILIECTBAY
— IloaroroBka BBITYCKHOW KBaTU(UKAIIMOHHON pabOTHI.

3. O0beM U TPYAOEMKOCTh AUCHUILINHBI
Jlanable 00 o0meM o0beMe MUCLUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHJIOB yueOHOU
paloThI 1O IUCLUILIMHE (M paclpeielieHue 3TOH TPYA0EMKOCTH 0 CeMecTpaM) IpeACTaBICHbI B
Tabume 2.

Tabnuua 2 — O6beM U TPYL0EMKOCTh AUCIUIITUHbI

TpynoeMKkoCTh
Bun yueOHoit paboTsl Bcero | no cemectpam
Ne6
1 2 3
Obowan mpyooemxocms oucyunaunsl , 3E/ (1ac) 2/ 72 2/ 72
H3 Hux uacos npaxmuyeckoii n0020moeKu 17 17
AyoumopHnule 3auamus , BCEro yac. 34 34
B TOM 4YHCJIE:
nexuuu (JI), (vac) 17 17
npaktuueckue/cemunapckue 3anarus (I13), (vac)
nabopatopHsbie pabots (JIP), (1ac) 17 17
KypcoBo# nmpoekt (padota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmoamenwvnasa padoma, Bcero (4ac) 38 38
Buo npomesrcymounoi ammecmayuu: 3auer, nudd. 3auer,
3K3aMe§ (3aqe:, Hudd. 3aq, 91(3.**)" b 3auer 3auer

k¥

IlpuMeyanue: xauaumAaTCKHUi SK3aMeH

4. ConepxaHue JUCIUTUTHHBI
4.1. PacnpeneneHue TPyJIOEMKOCTH JUCIMILTAHBI ITO pa3jieiiaM U BUaM 3aHSATHIA.
Paznensl, TeMBI TUCIUTIIMHBI U MX TPYAOEMKOCTh TPUBEICHBI B TAOIHUIIE 3.

Ta6muma 3 — Pa3aensl, TeMbI TUCIUIUIMHBI, KX TPYI0EMKOCTh

Pa3/:[em>1, TEMBbI JUCHUITIINHBI HCKHHH I3 P KII CPC
(gac) (C3) (gac) (wac) | (wac)
Cewmectp 6
Pa3nen 1. [loaroToBka K NpoOeKTUPOBAHUIO 5 i 5
CHCTEM OUYMCTKH NbUIEra30BbIX BEIOPOCOB
Paznen 2. Opranu3zanys NpoeKTUPOBAHUS 2 - 6
Pa3nen 3. ®u3nK0 — XUMHUYECKHE OCHOBBI 7 6 6
OYHMCTKH ra30B ¥ ra3004MCTHBIE allapaThl
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Pazgen 4. DaeMEHTBI CUCTEM OYHMCTKH 5 6 6

MBUIETa30BbIX BEIOPOCOB, UX KOMIIOHOBKA

Paznen 5. Okcmryatanus } ) 5 6

ra3004MCTUTEIBHBIX COOPYKEHUM

Pazgen 6. Texunko — 3KOHOMHYECKASI

ONTHMH3AIUS Ta3004YHCTUTEIbHBIX 2 - 8

COOPYKEHUM

Hroro B cemectpe: 17 17 38
Hroro 17 0 17 0 38

[IpakTuyeckas TOArOTOBKA 3aKIIOYAeTCS B  HENOCPEICTBEHHOM  BBINOJIHEHUH
OoOy4JarloIMMHUCS  OMNpENeJeHHbIX  TPYAOBBIX  (YHKUIWH,  CBSI3aHHBIX ¢  Oya;yulei
npodeCCHOHATIBHOMN 1S TETbHOCTBHIO.

4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHITHH.
Conepxanue pa3eiioB M TeM JICKIIMOHHBIX 3aHITHIA MTPUBEICHO B Ta0OHIIC 4.

Tabmuna 4 — ConeprkaHue pa3eyioB U TEM JICKIIMOHHOTO ITUKJIIa

HOMep pasaciia Hazpanue u COACPIKAHUC pa3acC/IOB U TEM JICKIITHOHHbBIX 3aHATUMN

IToaroToBKa K NPOEKTHPOBAHMIO CHCTEM OYHCTKHU NMbLIEra30BbIX

1 BbIOPOCOB

Krnaccudukanus BEIOPOCOB U HICTOYHUKOB MX 00pa3oBanusi. OCHOBHBIC
XapaKTepUCTUKU Mapora3oBbIX BHIOPOCOB: COCTaB, (pU3MUECKHE CBOMCTBA,
peKUMBI 00pa30BaHUsL, BIMSHUE Ha OKPYXKAIOLIYIO CPEy, HCTOUHUKHU
o0pa3zoBaHusi. OCHOBHBIE XapaKTEPUCTUKU JABYX(Pa3HbIX (a3PO30JIbHBIX)
BBIOPOCOB: cOCTaB, (PU3MUECKUE CBOICTBA, peXKUMbI 00pa30BaHuUs, BIUSIHUE
Ha OKPYXaIOIIYyI0 Cpey, UCTOUHUKU 00pa3oBaHus. OlieHKa BIUSHUS
MECTHBIX YCJIIOBUI Ha pacceMBaHUE BHIOPOCOB U OTpaHUYEHUS IIPU
npoektupoBaHuu. HopMupoBanue BEIOPOCOB, OLIEHKA BIUSHUS (OHOBOM
KOHIeHTpauuu. PazpaboTka npoekTa npeesbHo TOMYCTUMBIX BEIOPOCOB
(ITAB) mpenmpusitust. MHBeHTapu3anus BEBIOPOCOB: OpraHu3alys rnpoiecca
WHBEHTapHU3alluH1, YCIOBUS NPOBEJCHUS, TUIIOBBIE OIIMOKHU MPHU MPOBEJCHUN
MHBEHTApHU3alU1, 00bEM U3MEPSAEMBIX TapaMETPOB JUISl IPOSKTUPOBAHUS
CHCTEM OYMCTKHU IbLIEra30BbIX BEIOPOCOB U pazpaboTku mpoekra [1/1B.

2 Opranu3zanus NpoeKTHPOBAHMSA.

Ortanbl popmupoBanus TexHuueckoro 3afaanus (T3) Ha npoekTupoBaHue
CHUCTEMBI OYMCTKH TBIIETa30BbIX BEIOPOCOB: pa3paboTka T3 u ero
COIJIACOBAHUE, OTBETCTBEHHOCTD 3a BhINOJIHEHHE TpeOoBaHui T3,
pazpaboTka npunoxxenuit k T3. Tunosbie ommOku rpu pazpadbotke T3 u
(dbopMyIMpoBaHUU 33714 NpoekTupoBanus. Mupopmarmonnoe
o0ecrnieueHrne NPOeKTUPOBAHUS.

3 Du3NK0 — XUMHUYECKHE OCHOBBI OUHCTKHU I'a30B U ra3004MCTHbIE
annaparbl

Krnaccudukaiys MeTo10B OYMCTKH OT MapOTra30BhIX BEHIOPOCOB.
Knaccudukaims MeTo10B OYUCTKH OT MBUIETa30BBIX BEIOpOCOB. Cyxue u
MOKpBI€ METOIbl OUMUCTKU: 00JIACTH MPUMEHEHHUS, JOCTOMHCTBA U
HeoCTaTKU. AOGCOpOIMS 1 afcopOIHs B armapaTax OYUCTKH MapOTa30BhIX
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BBIOpOCOB. AGCOpOITMOHHAs ouncTKa ra3oB. PazpaboTka abcopOIMOHHBIX
cucreM. [IpoexkTupoBanue abcoOpOIIMOHHBIX YCTAaHOBOK.

[IpakTuueckue npumepsl. AICOpOIIMOHHAS OYUCTKA Ta30B. Busl
agcopoenToB. Xemocopouus. [IpoekTupoBanue agcopOeposB.

[Ipoueccel cxuranusa. Cxuranue B miaMeHnu. Katanutudyeckoe cxxuratHue,
OKHCIICHHE U pa3ioxenue. [IpoekTupoBanue anmaparoB, HCIOIb3YIOIIUX
MIPOLIECCHI CKUTAHUS.

Paznenenune nByx¢a3HbIx cucTeM. 3aKOHBI ABIKEHHS a9PO30JIbHBIX YaCTHUI]
B CHJIOBBIX IOJIIX, & TAKXKE MO/ IEHCTBUEM MOJIEKYJISPHBIX CHIL.
I'paBUTAaLIMOHHBIE U HHEPIIMOHHBIE alllapaThl OYMCTKH I'a30B OT

BTN JOCTOMHCTBA, HEAOCTATKU. OCHOBBI MPOSKTUPOBAHUS
IPaBUTALIMOHHBIX M HHEPLUUOHHBIX allapaToB OYUCTKU Ta30B OT IbUIH,
otieHka 3(pPpexTUBHOCTU. 3aKOHBI (PUIBTPALNU MBLUTH TKAHEBBIMU
¢unbrpamu. TkaneBbie GUIBTPHI: TOCTOMHCTBA, HEAOCTATKH. OCHOBBI
MIPOEKTUPOBAHMSI PYKaBHBIX (DUIIBTPOB: BHIOOP TKAHH, BHIOOP PEKUMOB
paboThl, o1leHKa APPEKTHBHOCTH.

OnexTpoUuIbTPhl. 3aKOHBI 3apSAKH YaCTHUI] B TI0JI€ KOPOHHOTO pa3psa.
OcoOEHHOCTH TTPOSKTUPOBAHUS IIEKTPOPHIBTPOB.

MoOKpBbI€ TIBUICYJIOBUTEIH: JOCTOMHCTBA U HEOCTATKH.

Ckpy006epbl ¢ pa3OpbI3ruBaHueM, 0COOEHHOCTH MTPOSKTUPOBAHHS.
Lentpobexubie ckpyOOepsI ¢ pazdpsi3ruBanueM. Jpyrue Buabl
ckpy66epoB. Ckpy06epsl ¢ Tpybamu Bentypu. [lennsie ckpy06epsl.
Onenka 3((EeKTUBHOCTH PA3IMYHBIX THIIOB CKPyOOEpOB.

DJIeMeHThI CHCTeM OYHCTKH NbLIEra30BbIX BIOPOCOB, HX KOMIIOHOBKA.
[Ip11era3onpoBo/ipl: HA3HAYEHUE U KOHCTPYKTUBHBIE 3JIEMEHTHI.
[IpenynpexaeHue 3arnoaHeHNs MbUIEra30npoOBOI0B IbLIBIO.
Knaccudukanus cnoco60B KOMIIOHOBKH Ta300UHUCTHBIX COOPYKEHUH.
Onenka kayecTBa KOMIIOHOBKH. 3allUTa 3JIEMEHTOB CUCTEM OUUCTKU
MBIIEra30BbIX BBIOPOCOB OT KOppo3uu. Koppo3noHHast cTOMKOCTb
MaTepUasIoB.

3ammTa 3J1eMEHTOB CUCTEM OYMCTKH MBUIEra30BbIX BEIOPOCOB OT HPO3UH.
Dpo3MOHHAsl CTOWKOCTh MaTepUaIoB.

JKCIIyaTanus ra3004MCTHTEIbHBIX COOPY/KEHU I

VY nanenue u nepBuyHasi 00paboOTKa yJIOBIEHHOTIO IPOAYKTA.
IIpterpancnopt. CBOMCTBA MBUIEH U UX YYET IPU IPOEKTUPOBAHUH
npuleTpaHcnopra. ['panynsanus yJIoBIE€HHON IBUIN.
PacTBOpONpUroTOBUTEIBHOE U PACTBOPOOOOPOTHOE XO3SICTBO.
WNuTencudukanus npoueccoB razoounucTku. Konaunuonupoanue ra3os.
PexumHuas nateHcuukanys. KOHTpYKTUBHO — TEXHOJIOTHYECKast
nHTeHcupukanus. CrnenuaibHble cnocoObl HHTEHCU(UKALIUU.

TexHHKO — IKOHOMHYECKasi ONTHMH3ALHS ra3004YUCTUTENbHBIX
COOPYKEeHU

DKoHOMUYeCKUH yiiep0d ot BEIOpOCoB.. [ToTepy IeHHBIX MPOIYKTOB U
noyhadpukaroB. Yiiep0, HAHOCUMBIN CeTbCKOMY X035HCTBY. COIManbHBIN
yep6. KonnyectBenHas orenka yuiep6a. TeXHUKO - SJKOHOMHUYECKHUE
MOKa3aTeNIM ra3004YUCTUTENBHBIX COOpYKeHn. CTPyKTypa moKa3aTesen.
Br10op aHanoroB aist cpaBHEHH. DJKOHOMUYECKOe 00OCHOBaHHE CTETIEHU
OYUCTKHU. ba3oBble TEXHUKO — YKOHOMHUYECKHE MOKa3aTean. YnucaeHHOCTh
00CITy’KMBAIOIIETO MEPCOHAA.

KonTponb popmupoBaHusi TEXHUKO — SKOHOMHUYECKUX MOKa3aTesneil B Xxo/1e
IIPOEKTUPOBaHMS. TEXHUKO — SKOHOMHYECKAs] ONTUMHU3ALUS
ra3004MCTUTEIbHBIX COOPYKEHUH. DKOHOMHUYECKUN 2P (DEKT OT




‘ OIITUMMU3AIIHH.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS

Tembl IpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0IHUILIE 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYIOEMKOCTb

W3 anx Ne
No | Tembl npaktrueckux | opMbl IpakTUYECKUX | TpPymOEeMKOCTb, |IPaKTUYECKOM |pasjielia
/1 3aHSATUN 3aHATHHI (uac) MOJATOTOBKH, | TUCIIHII
(gac) JIMHBI
VY4eOHBIM MJITAHOM HE MPEAYCMOTPEHO
| |
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1aG0OpaTOPHBIX 3aHATUHN U UX TPYILOEMKOCTh MPUBEICHBI B TabmuIle 6.
Tabnuna 6 — JIabopaTopHbI€ 3aHSATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne Hanmenosaame 1aGOpaTOpHEIX padoT TpynoeMKoCTb, | TPaKTUYECKOW | pa3aena
/o (gac) MMOJATOTOBKH, | JHMCIIHI
(uac) JIMHBI
Cemectp 6
1 | Oumcrka BO3ayXa OT aMMHaKa ¥ JUOKCHIIOB 6 3 3
yriaepoja, Cephbl M a30Ta METoZoM abcopOuuu
2 | Ognctka BO3JyXa OT JUOKCHJIOB YIIIEpPO/Ia, 6 3 4
Cepbl U YIIIEBOJAOPOJOB METOJIOM
agcopouu
3 | Heifrpanuzanus LIEJIOYHBIX CTOKOB 5 3 5
YTJIEKMCIIOTON IBIMOBBIX I'a30B
Bcero 17

4.5. KypcoBoe npoeKTUupoBaHKE/ BHIIOTHEHUE KYPCOBON PabOThI

Y4eOHbBIM MJIaHOM HE IPeAyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Buapl camocTosiTenbHON paboThI U €€ TPYI0EMKOCTh MPUBEICHBI B TA0IHIIE /.

Tabnuna 7 — Bunbel camocToaTenbHONU paboThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 6,
Bua camocTosTenbHOI paboThI
qac qac
1 2 3

W3yuenue reoperndeckoro marepuana aucuuiuingel (TO) 10 10
Kypcosoe npoexruposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[TonroroBka Kk Tekymemy KoHTpoito yeneBaemoctu (TKVY) 10 10
Homamuee 3ananue (J13)
KontponbsHsie pabothl 3a04HukoB (KP3)
ITonroroBka k nmpomekyTouHoii arrecrauuu (I1A) 18 18

Bcero: 38 38
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5. Ilepeuyensb yueOHO-METOIUYECKOTO 0OCCTICUCHHMS
IUISL CAMOCTOSITENTLHON pabOThI 00y4arOIUXCS MO JUCIUTUTMHE (MOJTYITIO)
Y4eOHO-METOINYEeCKAE MaTepHaIbl ISl CAaMOCTOSTEILHON PabOThl OO0YYAIONIMXCsl YKa3aHbl B

na. /-11.

6. IlepeueHp MEYaTHBIX U AIEKTPOHHBIX YUCOHBIX W3JAHUN
[lepedeHb neyaTHBIX U 3JEKTPOHHBIX YU€OHBIX M3JaHUN PUBEJCH B TabmuLe 8.
Tabnuna 8— IlepeueHp MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUHN

Kommuectso
AK3EMILISIPOB B
Ugll_nig)/ec bubnuorpaduueckas ccpiika 6H(6JK§§;I:K6
ANIEKTPOHHBIX
IK3EMILUTSIPOB)
[628.8 1 88 28] HccnenoBanue 3anbUIEHHOCTH BO3/yXa B CO(133)
MIPOM3BOJICTBEHHBIX MIOMEIICHUAX: METOUUECKHE
yKa3aHUs K BBITIOJIEHUIO J1abopaTopHoii paboTsl. C.
. Bypasnes u nip.. - CI16.: 'OY BIIO
"CIIoI'YAIT", 2011. - 27 c.
[628.5(075) IT [Ipouecce! n anmapatel 11t yTruin3anuuu, ounctku u | CO(117)

84 628]

00€e3BpeKUBaHMS Ta3000pa3HBIX OTXO0B: y4eOHOE
nocobue/ C. B. MuxaienkoB u ap.; C.-Iletep0. roc.
YH-T a3pokocM. pubopoctpoenus. - CI16.: TOY
BIIO "CIIGI'YAIT", 20009. - 48 c.

[658.382(075) P

Ponunonos, A. U. 3amura 6uocdepsl 0T IPOMBIIII-

®0(2), u3(1),

60 658] JICHHBIX BBIOPOCOB. OCHOBBI POCKTUPOBAHUS CO(12)
TexHosiornueckux npoueccos/ A.W. Poauonos, 1O.
I1. Ky3uenos, I'. C. ConoBbes. - M.: Xumus:
KomnocC, 2007. - 387 c.
E.H.KunpusinoBa, B.O.CmupnoBa Metonst | CO(50)

OYMCTKH Ta30BBIX BBIOPOCOB W CTOYHBIX BOJ.
[Iponieccel M ammapaThl 3aIIUTBl  OKPY)KaroLIeH
cpenpl. Meroaudecknue yKa3aHHsS K BBITOJHEHHIO
nabopatopubix padot. — CI16.: 'VAIL.-2018.—43 c.

http://znanium.com/catal
00.php?item=tbk&code=

63&page=14

Beromkua A.I'. AmnmaparypHoe odopmiieHHne
IPOIECCOB  3allUTBl  aTMoc(epsl OT Tra30BBIX
BBIOpOCOB: YueOHoe mocobue / Beromkun A.I. -
Bouorna: Ungpa-Umxenepus, 2016. - 244 c.

http://znanium.com/catal
00.php?bookinfo=54527
7

KmomenkoBa M.U., Jlykanun A.B. 3amwura
Opr)KaIOH_[Cﬁ Cp€abl OT IMPOMBIIIIICHHBIX I'd30BbIX
BbIOpOCOB. Yuebnoe mocooue/ M.U. KirromieHkoBa,
A.B. Jlykanun - M.: HUL] UH®PA-M, 2016. - 142
C.

http://znanium.com/catal
0g.php?item=tbk&code=

Beromkun A.I'. UmxkeHepHas 3ammTa atMocqepbl
OT BpEAHBIX BBIOPOCOB: YYEOHO-TIPAKTUUECKOE

63&page=16

nocobue / Beromkun A.I'. - Bomorma:Uudpa-
Wuxenepus, 2016.-316 ¢



http://znanium.com/catalog.php?item=tbk&code=63&page=14
http://znanium.com/catalog.php?item=tbk&code=63&page=14
http://znanium.com/catalog.php?item=tbk&code=63&page=14
http://znanium.com/catalog.php?bookinfo=545277
http://znanium.com/catalog.php?bookinfo=545277
http://znanium.com/catalog.php?bookinfo=545277
http://znanium.com/catalog.php?item=tbk&code=63&page=16
http://znanium.com/catalog.php?item=tbk&code=63&page=16

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»

[lepeuens AIEKTPOHHBIX

o0pa3oBaTeNbHBIX pecypcoB uH(pOPMaLMOHHO-

TGJ’IGKOMMyHI/IKaI_[I/IOHHOf/’I CCTnu <<I/IHT€pH€T)>, H€O6XOIII/IMLIX JJIA  OCBOCHUA AHUCLHUIIIIMHBI

npuBe/ieH B Tadsmie 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BATEIbHBIX PECYPCOB HH(POPMALMOHHO-

TEJIEKOMMYHUKAIIMOHHOU ceTH «HTe

pHET»

URL anpec

Hanmenosanue

Hepnouuqecm{e H3TaHUA

http://www.Kkalvis.ru/

KypHan «9Koa0rusi 1 IPOMBIIUIEHHOCTh Poccumy

http://vodoochistka.ru/

Kypnai «Bonoounctka»

http://ecovestnik.ru/

Kypnan «konorust ypObaHU3UPOBAHHBIX TEPPUTOPHIIN

http://www.ecoindustry.ru/

Kyphnan «9kosnorus npou3BoACTBa»

https://vk.com/club43432547

Kypnan «CripaBOYHUK 3KOJI0ra»

Pecypcol nnpopmannonno-ressekommynukaunonioin ceru MHTEPHET

http: //www.wri.ore

caiT MlHCTUTYyTa MUPOBBIX IPUPOJIHBIX PECYPCOB

http: // www.unep.org

caut [Iporpammel OOH no okpy»xarouieit cpene

8. Ilepeuenp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO oOOeCHeueHHs, HCIOJIB3YEeMOT0 IIPH OCYIIECTBICHUU
00pa30BaTeNILHOTO MpoLecca MO AUCLUIIUHE.

[Tepeuensp nCmoNIb3yeMOro IporpaMMHOT0 o0ecrieueHus npeacrasieH B Tabuuie 10.

Ta6ymmma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus

Ne i/t

HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CHCTEM,UCIIOIb3YEMBIX npu
OCYIIIECTBJIEHUU 00pa30BaTEIBLHOTO MPOLIecca MO AUCIUIIINHE

HepequL HCIOJIb3YCMBIX I/IH(I)OpMaL[I/IOHHO'CHpaBO‘-IHBIX CUCTEM IIPCACTABIICH B

Tabnuie 11.

Tabnuua 11— Ilepeyenp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne i/t

HanmMmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepHambHO-TEXHHUECKON 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCITUILUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepralbHO-TEXHIYECKON 06a3bl

Ne HanmenoBanue cocTraBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (pu HEOOXOMMOCTH)

MynbeTrmenuitHas JeKIUOHHAs

ayIUTOPUS 14-03

Criennanu3upoBaHHas J1abopaTOpUsi MOHUTOPUHTA U KOHTPOJIS 51-07



http://znanium.com/catalog.php?item=tbk&code=63&page=16
http://www.kalvis.ru/
http://vodoochistka.ru/
http://ecovestnik.ru/
http://www.ecoindustry.ru/
https://vk.com/club43432547
http://www.unep.org/

IIPHUPOAHO-TEXHHUYCCKUX CUCTEM

3 | Crennsl 1uig 1a00paToOpHBIX paboOT 51-07

10. Onenounsie cpeacTBa AJIs MPOBEICHHS IPOMEKYTOUHOH aTTeCTAI[H
10.1. CoctaB OLIGHOYHBIX CPEACTBAIS MPOBEACHUS MNPOMEXKYTOUYHOH aTTEeCTALUH
00yJaromuxcst Mo JUCUUIUIMHE pUBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUIs IPOBEJCHHUS IPOMEKYTOYHOM aTTeCTalluu

Buza npomexyTo4HON aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB

3auer Cnrcok BOpocoB

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B TeueHue cemecTpa MOXKET MCIOJIb30BATHCS
100-0annpHast ~ mKajga  MOAYJIBHO-PEUTHMHIOBOM  CHUCTEMbl  YHUBEpPCUTETa,  IpaBHia
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM

I'VAIL

Tabmuna 14 —Kpurepun onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETCHIIUH

OrieHKa KOMITETEHITUN

5-0ayuipHad mIKaia

XapakTepucTrka chOpMUPOBAHHBIX KOMITETEHIIMI

«OTJIIMYHO»
(Ga4YTCHO»

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €0 M3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHOW W JIONIOJHHUTEIBHON JIUTEPATYPHI,
TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JESTSIIbHOCTHIO HAIPABIICHIS;

— yMeJI0 00OCHOBBIBACT U ApPTYMEHTUPYET BbIIIBUTAEMbIC UM HICH,

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BJIAJICET CHCTEMOM CIIeIMATM3UPOBAHHBIX TOHSITHH.

«XOPOIIIO)»
«3aYTEHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBIN MaTepuai, TpaMOTHO U
MO0 CYIIECTBY W3JlaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JOIMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBACT YCBOCHHBIE 3HAHUSI C MPAKTHYECKOW JESITEIHHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIMAIM3UPOBAHHBIX TOHITHH.

«yZI0BJIETBOPUTEITHHOY
«GAuTEHO»

— o0yyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYILIECTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHHUS TOJBKO OCHOBHOWU
JUTEpaTypHl;

— JIOIYCKAeT HeCYIIECTBEHHbIE OIUMOKN 1 HETOUHOCTH;

— WCTIBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM NPUMEHECHHHM 3HAHMI
HaIlpaBJICHUS;

— c1abo apryMEeHTHPYET HayuHbIE MTOJI0KECHHUS,

— 3arpynaHsieTcs B GOpPMYJIUPOBAHUHU BBHIBOJOB M 000OIICHUH;

— YAaCTUYHO BJIAJIEET CUCTEMOM CHEIMATU3UPOBAHHBIX MOHSITUH.

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aUTECHO»

— oOyyaroluiicss He YCBOWJI 3HAYUTENBHOM 4YacTh MPOrpaMMHOTO
MaTrepuana;

— JIOMyCKAaeT  CYyIIeCTBEHHbIE  OMMUOKH W  HETOYHOCTH
PaccCMOTpPEHHH MPOOJIEM B KOHKPETHOM HAIPAaBIICHUH;

— UCIBITBIBAET TPYIHOCTU B IPAKTUYECKOM MPUMEHEHUH 3HAHUM;

npu




Or11eHKa KOMITETEHITUHN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHUS;
— He (OopMyYIUpPYET BEIBOJOB M 0000IIEHHUH.

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK MHBIE MAaTePUAIIBI.
Bormpocs! (3agaun) amst s5Kk3ameHa npeicTaBlieHbl B Tadnumie 15.

Tabmuna 15 — Bompocs! (3agaun) 1s 9K3aMeHa

Ne i/m [lepeuens BompocoB (3aa4) AJsl IK3aMeHa Kon
WHIMKaTopa
Y4eOHBIM MIIaHOM HE PEIyCMOTPEHO
Bompocsr (3amaun) s 3aueta / qudd. 3auera npepacraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera
Ne i/m [lepeuens BompocoB (3ama4) ans 3a4dera / qudd. 3ayera Kox
WHAMKATOpa

1 Knaccugukaius BBIOPOCOB M HICTOYHUKOB UX 00pa30BaHMUsI. [1K-6.3.1

2 OcHOBHBIE XapaKTEPUCTUKH MMapOra30BbIX BEIOPOCOB: COCTAB, [IK-6.VY.1
¢u3nyeckue CBOWCTBA, peKUMbI 00pa30BaHus, BIUSIHHUE HA
OKPYKAIONIYIO Cpely, UICTOUHHUKH 00pa30BaHusl.

3 OCHOBHBIE XapaKTEPUCTUKH ABYX(Pa3HBIX (a3PO30JIBHBIX) BEIOPOCOB. [1K-6.B.1

4 HopmupoBanue BBIOPOCOB, olleHKa BIHUsHUSA (OHOBOM KoHIeHTpauu. | [1K-7.B.2

3) Pa3pabotka npoekTa npeneabHo JonmycTUMbIX BbIOpocoB (I1/IB) [IK-6.3.1
PeIPUSITHSL.

6 MHBeHTapu3anus BEIOPOCOB. I1K-6.Y.1

7 Oranbl hopMupoBanue Texuuueckoro 3aaanus (T3) Ha mpoekTupo- [IK-6.B.1
BaHHE CUCTEMbI OUMCTKH MbUIETa30BbIX BEIOPOCOB.

8 Knaccudukaius MeTo10B O4MCTKH OT MapOra3oBbIX BHIOPOCOB. [1K-7.B.2

9 Knaccugukarus MeTo10B OUUCTKHU OT MbLIera3oBbix BeIOpocoB. Cyxue | I1K-6.3.1
¥ MOKpPBIE METOJIbI OYUCTKH: 00JIaCTH IPUMEHEHHS, TOCTOMHCTBA U
HEJIOCTaTKHU.

10 AOcopOuust 1 azicopOLMst B anmaparax OYUCTKH Mapora3oBbIX [IK-6.Y.1
BBIOPOCOB.

11 AOcopOuroHHas o4rcTKa ra3oB. Pa3pabotka abcopOimonnsix cucreM. | [1K-6.B.1
ITpoexTrpoBaHue a0COPOLIMOHHBIX YCTAHOBOK.

12 AnicopOLiMoHHass OYMCTKA Ta30B. Buasl ancopOeHTOB. XeMocopOIus. [IK-7.B.2
ITpoexTrpoBaHue agcopOepoB.

13 [Ipoueccol cxuranus. Cxuranue B miameHu. Katanutuueckoe T1K-6.3.1
C)KATaHWE, OKHUCIICHUE B PA3JIO’KEHHE.

14 ['paBUTalIMOHHBIE U MHEPLIMOHHBIE annapaThl OYMCTKU ra3oB oT nsun: | [1K-6.Y.1
JTIOCTOWHCTBA, HEIOCTATKH.

15 3aKoHBI (PUIIBTPALIMY MUK TKaHEBBIMH (pusibTpamu. TkaHeBbIe [IK-6.B.1
(GWIBTPHI: TOCTOMHCTBA, HETOCTATKH.

16 OCHOBBI TPOEKTUPOBAHUS PYKAaBHBIX (PUIBTPOB: BEIOOP TKaHU, BbIOOp | [IK-7.B.2
PEKUMOB pabOTHI, OlleHKa A (HEKTUBHOCTH.

17 OnekTpoPUILTPBL. 3aKOHBI 3aPSIKU YACTHIL B TI0JI€ KOPOHHOTO I1K-6.3.1




paspsina. OcoOOCHHOCTH TPOCKTUPOBAHMS DIICKTPODUIHTPOB.

18 Mokpble TBIICYJIOBUTENH: JOCTOUHCTBA U HenocTatku. Ckpyobepsi ¢ | T1K-6.Y.1
pa30pbI3ruBaHUEM, 0COOEHHOCTH MpoeKTUpoBaHus. LleHTpobexxHbIe
CKpyO0OepsI ¢ pa3dpb3ruBanreM. Buibl ckpyO0epoB.

19 [TpuHIIMIIBEI pacueTa THIPABINYCCKOTO COMPOTUBIIEHU Tpyoonposoa. | [TK-6.B.1

20 Pacuer rupaBinyeckoro CONpoTUBIICHHS IOPUCTOTO CIIOS U I1K-7.B.2
HACBIITHOTO UIbTpA.

21 Pacuer ruapaBiInyecKoro COpoTHBICHUS PyKaBHOTO (PHIIBTPA. [1K-6.3.1
[TpyHIMIIBI OLIEHKH THIPABIMYECKOTO COMPOTUBIICHHUS armapara
IBIJIETa300YHCTKH.

22 JlamuHapHoe 1 TypOyJI€HTHOE IBH)KCHHE TTBIJIETa30BbIX TOTOKOB. I1K-6.V.1

23 [Ip11era3onpoBo/ibl: HA3HAYEHUE U KOHCTPYKTUBHBIE 3JIEMEHTHI. I1K-6.B.1
TsironyTbeBble MAalIMHBL: BEIOOP M 0OOCHOBAaHHE MECTA YCTAHOBKH.

24 Kraccudukanmst cmoco60B KOMIOHOBKH Ta3004MCTHBIX coopyxkeHuit. | [1K-7.B.2

25 [TemeTrpancnopt. CBOMCTBA NbUIEH U UX y4Y€T PU IPOEKTUPOBAHUU [IK-7.B.2
nbpUIeTpaHcnopra. ['panynsuus ylIoBI€HHON MbLIH.

26 KonauunonupoBaHue ra3os. [1K-6.3.1

27 DOxoHomuueckuit yiepo ot BeiOpocos. [lotepu niennsix npoaykto u | [1IK-6.V.1
noJ1y(habpuKaToB.

28 KonnuecTBenHas onenka ymepoa. T1IK-6.B.1

29 DKOHOMUYECKOE 0O0OCHOBAHHNE CTETIEHN OYHCTKH. I1K-7.B.2

[lepeuenr TeM [l KypCOBOTO MPOCKTHUPOBAHUSA/BBIIIONHEHUS KYpCOBOM pabOTHhI
MpeICTaBICHBI B Tabwuie 17.
Tabnuna 17 — Ilepeyers TeM JUist KypcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOTHI

Ne /it [TpuMepHBIii TepeYeHb TeM Il KYPCOBOTO MPOSKTUPOBAHUS/BITTOIHEHHS
B KypCOBOH paboThl

Y4eOHBIM IIIAaHOM HE MPEAYCMOTPEHO

Bompocer it mpoBeneHUsS TPOMEXKYTOYHOW AaTTECTAllMM B BHJIE TECTUPOBAHHUS
npeJcTaBiIeHbl B Ta0nuie 18.

Tabnuua 18 — IIpumepHbIii epeueHb BOIIPOCOB JJIsl TECTOB

Kon

Ne n/n IIpuMepHBIii IepedeHb BOIIPOCOB ISl TECTOB
WHJUKATOpa

He npenycmorpeno

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOYYaroLUXCsl 3a09HON (OPMBI
oOydeHus1, IpeacTaBieHbl B Tabmuie 19.

Tabmuna 19 — [lepedeHb KOHTPOJIBHBIX PadOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEAENSIONIMe  HPOIexyphl  OIICHUBAHUS
MHAMKATOPOB, XapaKTepU3YIOLUX dTanbl (OPMUPOBAHMUS KOMIETEHLUH, COJIEpKaTrcsi B
JOKAJIBHBIX HOpMaTuBHbIX akTax [YAII, pernameHTHpylOIIMX NOPSAAOK M MPOLEAYPY
MIPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTali 00yJaronmxcs
I'VAIL




11. Metoanyeckue yKazaHus JJis1 00y4alOMIMXCS 10 OCBOCHUIO 1Y CHUTIIHHbBI

11.1 Meroanuyeckne yKazaHus 1JIis1 00y4alOIIMXCS 110 OCBOCHMIO JIEKIIHOHHOIO
MaTepHaJa.

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U sICHOE H3JIoKeHHe ydeOHoro marepuana. Ha3HaueHue cOBpeMEHHOM JEKIMH B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(YOPMALUIO 1O TEME, a B OCBOCHUU
(GyHAaMEHTaIbHBIX MpoOJEeM JUCUMIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMS, HOBEHUIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METOO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOU oOyacTu 3HaHUs, €€ MpoOJieMbl, AaeT IEeIbHOE MPEACTaBICHUE O AUCIHILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYarOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAHUH, YpPOBECHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K KaK10M KOHKPETHOU TEME;

— TOJIy4€HHE OIbITa TBOPYECKOM pabOThl COBMECTHO C IPENOJaBaTEIEM;

— pa3BuTHEe HOPOPECCHOHATIBHO-IENOBBIX  KauyecTB, JIIOOBM K INpeAMETy H
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— TOsiBJIIEHHE HEOOXOAMMOT0 HHTEpEca, HEOOXOAUMOTO ISl CAMOCTOSTEILHON PabOThI;

— IIOJIy4YCHUE 3HAHUM O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKHM M TEXHUKUM U O
IIPOrHO3€ UX Pa3BUTHsI HA OJIMKalIIne Tobl;

— HayuyuTbCs METOJUYecKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJaBHBIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
(bopMynupoBKax);

— MOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JleKuMOHHBI MaTepuad MOJXKET COINPOBOXKAATHCS JIEMOHCTpAalMed ClIalJoB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpU IPOBEIEHUU KOPOTKHX JAHUCKYCCUHl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMATHK 10 JUCLUIUINHE.

CrpyKTypa npeiocTaBieHusl JEKIIHOHHOIO MaTepuaa:

—  @OopMyIMpOBaHUE TEMBI, LIETEH U 3a1a4

— Hznoxenue matepuana

— BuIBOIBI M 3aKIIIOYEHIE.

11.2 MeTtoanveckune ykazaHus 1Jisi 00y4a0mMXcsl M0 BbINOJHEHUIO
J1adopaToOpHBIX padoT

B xozme BbIMONHEHHsS J1a0OpaTOpHBIX paboT oOyyaromuics JOJKEeH YriyOuTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUH C KBaJU(UKALMOHHONW XapaKTEpPUCTHKONW 0O0yJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-IIPAKTUYECKOH, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPHUITUH.

BreinonHenue nabopaToOpHBIX pabOT 00ydaroIMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JTUCLMIUIMHBI, OIpenenseMoil ydyeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIIeTYIOINX OCHOBHBIX 33/1a4 00yJaromerocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIEIOBaHMS IMPOIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCIUIUIHBI;

— 3aKpeIUIeHHe, pPa3BUTHE W JICTAIM3AIUS TEOPETHUECKUX 3HAHHWH, MOJYYCHHBIX Ha
JEKITHSIX;

— TOJIyueHHe HOBOM MH(OpMAIMH [0 3Y4aeMOH TUCIUILIMHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboTel ¢ 1a00paTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.



3agadue u TpeOGoBaHMs K IIPOBEACHUIO Ja00PaTOPHBIX PabOT

3ajaHue M XOJ BBINOJHEHHs J1a0OpaTOPHOM pPaOOTHI MPUBEACHBI B METOJUYECKHX
YKa3aHUSX JJIs BBITIOJTHEHUS T1a00paTOpHBIX padoT.

Crpykrypa ¥ popMa oTyera 0 1adopaTopHON padore

B otuer no maboparopHoil paboTe TOJKHBI OBITh BKIIFOUEHBI CICIYIOIINE MYHKTHI:
—  TUTYJBHBIH JIUCT;

—  1enb paboThl;

—  KpaTKue TEOPETUYECKUE CBEIICHUS;

—  ONHCaHUE dKCIIEPUMEHTAIbHON YCTAHOBKU M METOMKH dKCIICPUMEHTA;

—  DKCIEPUMEHTAJbHBIC PE3yIbTATHI,

—  aHaIU3 pe3yJbTaTOB PabOTHI;

— BBIBO/BI.

Tpebosanus Kk 0hOPMIIEHUIO OTYETA O JIA0OpaATOPHOU padoTe

TumynvHolti  1ucm SIBISICTCS. TIEPBOM  CTpaHHICH JI000M HaydyHOM pabOThl M JJIs
KOHKPETHOI0 BUa palbOoThl 3alOHAETCS MO OIpelesieHHbIM mpaBuiaM. s mabopaTopHOi
pabOThI TUTYIBHBINA JTUCT OGOPMITSICTCS CICTYIOITUM 00pa3oM.

B BepxHeM ImoJsie jMcTa yKa3bplBalOT IIOJIHOE HAWMEHOBAHUE Y4YeOHOro 3aBEIEHUS U
Kadeapel, Ha KOTOPOH BBITIOJHSIIACH TaHHAS padoTa.

B cpennem none ykaspiBaeTcsl BUA paboThl, B JaHHOM cilydae jJabopaTopHas paboTa c
yKa3zaHHEM JUCHMIUIMHBI, 1O KOTOPOW OHa BBINIOJHEHA, W HIDKE ee¢ Ha3BaHue. Has3Banme
n1abopaTopHOil pabOTHI IPUBOJAUTCS O€3 CI0BA mema U B KABBIYKH HE 3aKITI0YAETCS.

Janee Oimxe K MpaBoOMy Kparo THTYJIBHOTO JIUCTA YKa3bIBAIOT (PaMUIIMIO, WHUIIHAJIBI,
KypC Y TpYIIy Y4Yallerocs, BBIIOJHHUBILEIO paboTy, a Takke (aMHINIO, MHULUAJIBI, YIEHYIO
CTETIeHb M JJOJDKHOCTH TPENoIaBaTelsi, IPUHSABIIETO padoTy.

B HIKHEM moJje JIMCTa yKa3blBaeTCsl MECTO BBIMOJHEHUS padOThl U IOj| €€ HalmMCaHUs
(6e3 cioBa 200).

Lenv pabomei NOMKHA OTpakaTh TeMy J1abopaTOpHON padoThI, a TakkKe KOHKPETHbIE
3aJ1auu, TIOCTABIICHHBIE CTYJEHTY Ha MEpUOJl BIMONHEHHs paboThl. [Io 06bemMy 11enb paboThI B
3aBHCUMOCTH OT CJIOXHOCTH M MHOT'033JJa4HOCTH PabOThl COCTaBISIET OT HECKOJIBKUX CTPOK 10
0,5 cTpaHuIIBI.

Kpamxue  meopemuueckue ceedenus. B- 3ToM  pasznene um3naraetcs — KpaTkoe
TEOPETUYECKOE ONMMCAHNE HM3y4aeMOoro B padoTe SBICHHS MM IPOIEcca, MPUBOMIATCS TaKKe
HEo0Xo/uMBbIe pacueTHble GopMylbl. MaTepuan paszena He J0JDKEH KONUPOBATh COJEpIKaHUe
METOJMYECKOTO TMOCOOMsT WM Y4eOHHMKa 10 ITaHHOW TeMe, a OTPAaHWYMBACTCS HW3JI0KCHHUEM
OCHOBHBIX NMOHATHH U 3aKOHOB, pacueTHBIX (Gopmyi, Tabmaui, TpeOyromuxcs i JanbHenIen
00pabOTKH MOJIyYEHHBIX 3KCIIEPUMEHTANBHBIX pe3yabTaToB. O0BEM JIUTEpaTypHOro 0030pa He
JIOJDKEH MpeBbIIaTh 1/3 yacTu BCero oTyeTa.

Onucanue 3KCnepuMeHmanbHol YCMAHOBKU U MemoOuKu 3Kkcnepumenma. B naHHOM
paszene MPUBOAUTCS CXeMa SKCIEPUMEHTAJIbHON YCTAaHOBKM C ONHCAaHHEM ee paboThl U
NOJIPOOHO M3JIaraeTcsi METO/IMKA MPOBEACHUS JKCIEPUMEHTa, MPOIEeCC MOJIYYCHUs TaHHBIX U
croco0 ux o6pabotku. Ecnm Mcrnonb3yloTcst cTaHIapTHBIE MAaKeThl KOMIBIOTEPHBIX MPOTrpaMM
Tt 00pabOTKH SKCIIEPUMEHTAIBHBIX PE3yIbTaTOB, TO HEOOXOANMO 00OCHOBATh BO3MOKHOCTD U
1e51eco00pa3HOCTh UX MPUMEHEHUS, a TaKKe MOAPOOHOCTH 00paOOTKU JaHHBIX C X MTOMOIIBIO.
Jns nabopaTtopHbIX pabOT, CBSI3aHHBIX C KOMIIBIOTEPHBIM MOJEIMPOBAaHHEM (PU3UUECKUX
SBJICHUA W TPOILIECCOB, HEOOXOAMMO B 3TOM pa3lele OMHUCaTh MAaTeMaTHYeCKyl0 MOJeNb U
KOMITHIOTEPHBIE MPOTPAMMBbI, MOJICTTHPYIOIIIE TaHHBIE SIBICHHS.



OKkcnepumenmanvhvie pesyivmamsl. B 3TOM paszznene NPUBOAATCS HEMOCPEACTBEHHO
pe3yJIbTaThI, MMOJIYYCHHBIE B XOJI€ MPOBEIACHUS JTAOOPATOPHBIX PAOOT: SKCIIEPUMEHTAIFHO HITH B
pe3ysibTaTe KOMIIBIOTEPHOTO MOJICIIMPOBAHUS ONpEACICHHbIE 3HAYCHUs BEIWYMH, Tpadukw,
TaOIUIIBI, TUarpaMMbl. O0s3aTeIbHO HEOOXOMMO OIICHHUTH TIOTPEITHOCTH H3MEPEHHIA.

Ananus pesynomamos pabomul. Pa3nen ordera JOKEH COACPkKAaTh MOAPOOHBINA aHAIN3
MOJTYYCHHBIX PE3YyJIbTaTOB, HHTEPIIPETAIMIO ATUX PE3YJIbTATOB Ha OCHOBE (PU3NYECKHUX 3aKOHOB.
Crnenyer cpaBHHTH IIOJyY€HHBIC pPE3yJIbTaThl C W3BECTHBIMH JIMTEPATYPHBIMH JAHHBIMH,
OOCYIITh WX COOTBETCTBHE CYIIECTBYIONIMM TEOPETHYECKUM Mojensim. Ecim oOHapyxeHo
HECOOTBETCTBHE IOJYYCHHBIX PE3YJIbTATOB M TEOPETHYECKUX PACUETOB WM JIUTEPATYPHBIX
JTAHHBIX, HEOOXOMMO 00CYIUTh BO3MOYKHBIC TPHUYMHBI 3TUX HECOOTBETCTBHIMA.

Bvi6oovi. B BBIBOAaX  KpaTKO M3JIararoTcs pe3yibTaTbl  palbOoThl:  IMOJyYCHHBIE
IKCIEPUMEHTAJIBHO WIIM TEOPETHYECKU 3HAYCHUS (DU3MUYECKHX BEJIHYWH, MX 3aBHCUMOCTH OT
YCIIOBHI SKCTIEPUMEHTA HJIM BHIOPAHHOMN pacueTHON MOJIENH, YKa3bIBAE€TCS X COOTBETCTBHE MU
HECOOTBETCTBHE (DU3MYECKHM 3aKOHAM M TEOPETUYCCKHM MOJICNISIM, BO3MOXKHBIC TMPHYUHBI
HECOOTBETCTBHSL.

Otuet no 1aboparopHoii pabote oopmisieTcss Ha Oymare cranaaptTHoro Gpopmara A4 Ha
OJTHOW CTOpPOHE JIUCTA, KOTOPHIE CIIMBAIOTCS B CKOPOCIIMBATENE WM TEPETUICTAIOTCA.
Jomnyckaercss oopmieHHe OTYeTa IO JIabOpaToOpHOU padoTe TOJBKO B DIIEKTPOHHOM BHUJIC
cpeacreamu Microsoft Office.

Bo03M0HO 0OpMIISITH B KOHIIE ceMecTpa OOIIUI OTYET 10 BCEMY IHKITY JJaOOpaTOPHBIX
paboT, TOCBALICHHBIX HCCIEJOBAHUIO OJHOTO M TOTO TMpoIecca pasHBIMH METOAAMH,
0OPMIISIOTCS TAK)KE U OT/IEIBHBIC OTYETHI IO KaXI0H paboTe IUKIIA 110 MEPE UX BBITOIHCHHS.
Ha ocHoBe oT4eToB Mo KakJaoW paboTe B KOHIE ceMecTpa OQOPMIISIETCSI UTOTOBBIM OTYET, B
KOTOPOM OCHOBHOE BHUMAHHE JOJDKHO OBITh YJIEJICHO aHaIM3y Pe3yJbTaTOB, MOJYYCHHBIX B
pa3HBIX TaOOPaTOPHBIX padoTax.

E.H.KumnpusinoBa, B.O.CmMupHoBa MeTOABI OYHCTKH Ia30BBIX BEIOPOCOB U CTOYHBIX BO/I.
ITpoueccsl 1 anmaparsl 3alUThl OKPYKAIOLIER cpelbl. MeTonnyeckue yka3aHus K BBIIIOJIHEHHUIO
naboparopubix padot. — CI16.: T'YAIL —2018. — 43 c.

11.3 MeToanveckune ykazaHus 1Jisi 00y4aOMMXCs M0 MPOXO0KICHHUIO
CaMOCTOATEJbHOI PadoThI

B Xone BBINOJIHEHUSI CaMOCTOSITEIbHON pabOThI, OOYYAIOLIUIICS BBINOJIHAET PaboOTy MO
3aJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IpEerojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTHs.

B mporiecce BBITTOJIHEHHUS CaMOCTOSITEBLHOM paboOThI, y oOyuaromierocsi (GopMHUpyeTCs
nesnecooOpasHoe MiIaHUpoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
¥ HaBBIKM B YCBOCHHWU W CHUCTEMAaTH3allMH TPUOOpETaeMbIX 3HAHWN, OOECIIEYMBAET BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B INepuoJ OOyuYeHHs, IOMOTraeT IOJYyYUTh HABBIKM TMOBBIIICHUS
MpoQEeCCHOHAIBHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepuallaMH,  HampaBJSIOIMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaronuxcst SBISIOTCS:

—  y4eOHO-METOMYECKUN MaTepHa 1o JUCIHILINHE;

— METOAMYECKHE YKa3aHWS IO BBHITOJHEHUIO KOHTPOIBHBIX paboT (s 00ydaromuxcs
1o 3a04HOU (hopme oOyueHus).

114 MeToauyeckue yKka3aHus 1Jisi 00y4a0IMMXCcs M0 MPOX0KIEHHIO TeKYyIIero
KOHTPOJISI yCIIeBAeMOCTH.
Texkymuii KOHTpPOJIb YCIIEBAEMOCTH MpPEIyCMAaTPUBACT KOHTPOJIb KadyecTBa 3HAHHM
00yJaroIMXCs, OCYIIECTBISIEMOr0 B TE€UYEHHE CEMECTpa C IeNbI0 OIEHUBAHUS XOJa OCBOCHHUS
JUCLUTUIMHBL.



1) B TeueHnue cemectpa Uil JOMYyCKa K 3a4€Ty CTYIEHTY HEOOXOIMMO CHIaTh HE
meHee 50% mabGopaTopHbIX pabotr. Jlamee CTyAeHT JomycKaeTcsi K coOeceOBaHHUIO WU
UTOTOBOMY TECTUPOBAHHUIO Ha 3a4eTe.

2) 3ayer BBICTABJSICTCS HAa OCHOBAaHHMH BBHIMIOJIHEHHBIX B TEUEHHE CEMecTpa BcCeX
1abopaTopHbIX pabOT W  HANWCAHWM HWTOTOBOTO TECTUPOBAHUS WU  TPOXOXKICHUS
cobeceIoBaHNUs.

11.5 MeTtoauyeckue yKa3aHHus s 00yUAIOMIUXCS MO0 MPOXOKIECHUIO
MPOMEKYTOYHOI aTTeCTAlMU.

[IpomexxyrouHass  arTectamus  OOYYAIOIIUXCS  MPEAyCMaTpHBAeT  OICHHBAHHE
POMEXYTOUHBIX M OKOHYATENIbHBIX PE3yJbTaTOB 00ydeHus mo aucuuiuiiHe. OHa BKIIIOYAET B
ce0s.

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MMOTYYCHHBIX OOYYaIOUIMMCS B XOJI€ U3yUCHHS
y4eOHOM JUCIUIUIMHBI B [IEJIOM KM IPOMEKYTOUHas (110 OKOHYAHUN CEMECTpa) OIICHKa 3HAaHUH
00yJarmUMCs 10 OTAEIBHBIM pa3fiesiaM TUCIUIUIMHBI C aTTECTAllMOHHOW OIEHKON «3a4TEHOY
WJIN «HE 3a4TEHOY.

[ToaroToBKa CTY/IEHTOB K 3a4ETy BKIIOYACT:.

1. TloaroroBky K 3adeTy IenecooOpa3HO HauWHATh C IUIAHUPOBAHMS M 1OAOOpa
HOPMAaTUBHO-IIPABOBBIX NUCTOYHHUKOB u JIMTCPATYPBhI. Hpemﬂe BCE€TO, CJICOyeCT
BHUMATEJIbHO TIEPEUUTATh YUEOHYI0 TPOTpaMMy H  NPOTPaMMHBIE  BOIPOCHI  JJIs
MNOATOTOBKHM K 3a4C€Ty, 4TOOBI BBIJACJIUTh HWM3 HUX HAUMCHEC 3HAKOMBIC. I[anee JOJIDKCH
CJIeZIOBaTh  JTall [OBTOPEHUS BCEro IMpOrpaMMHOro Marepuasna. Ha a3ty  paboty
1EJIeCO00pa3HO OTBECTH OOJBIIYI0 YacTh BpeMmMeHH. CheAayrommMm 3TarnoM  sSIBJISETCS
CAaMOKOHTPOJIb  3HAHUS M3YyYCHHOTO MaTepualia, KOTOPBIA 3aKJIOYaeTCs B YCTHBIX
OTBCTAaX Ha IMPOrpaMMHBIC BOIIPOCBI, BBIHOCHMMBIC Ha 3a4cCT. Te3ncel oOTBETOB Ha
Han0oJIee CII0XKHBIC BOIPOCHI JKEJIATEIILHO 3aIUCaTh.

2. OCHOBHBIM MCTOYHHKOM IMOATOTOBKHU K 3a4CTy MABJIACTCA KOHCIICKT. VYueOHsbIl
MaTepual JacCTCA B CUCTCMATU3UPOBAHHOM BHUAC, OCHOBHBIC €ro IIOJIOKCHU A

JETAIN3UPYIOTCS, MTOJKPEIUISIOTCS COBPEMEHHBIMU (akramu 51 HOPMaTUBHOMN
uHpopmanueil, KOTopble B  CHJIy HOBHU3HBI, BO3MOXHO, €ll€é HE BOIUIM B
ONMyOJIMKOBAaHHbIE  [€YaTHblE  WCTOYHUKU.  [IpaBMIIBHO  COCTaBIEHHBIM  KOHCIIEKT

COJCPXKHUT TOT ONTUMAIbHbI 00BeM UWHPOpPMALMK, HA OCHOBE KOTOPOTO CTYAEHT
CMOJKET MPEJCTaBUTh ce0e BeCh YUeOHbII MaTepHuall.

3. Cne):[yeT TOYHO 3aIlIOMHUHATh TCPMUHBI U KATCTOPUH, ITOCKOJIBKY B UX ONPCACIICHUAX
COACPpIKATCA IMPU3HAKH, MO3BOJIAIOIIUE  YACHHUTH nux CYIITHOCTH u OTJIMYHUTD OTH
IMOHATHA OT APYTUX.

Cucrema OLIEHOK IIPHU MPOBEIECHUU TEKYIIEr0 KOHTPOJS U MPOMEXKYTOUHOU aTTECTALMU
OCYIIECTBIISIETCS. B COOTBETCTBHU C PYKOBOIAIIUM JOKyMeHTOM opranuzanuu PO I'VAIL
CMK 3.76 «llonoxeHne O TEKyIIEeM KOHTPOJIE YCHEBAEMOCTH U MPOMEXKYTOYHOM aTTecTaluu
CTYJICHTOB M acCIUPaHTOB, OOYYarOUIMXCsi IO O0Opa30BaTENbHBIM MPOrPaMMaM BBICIIETO
obpazoBanus B ['YAID» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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