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AHHOTALIUA

Jucuunnuna «lIporecchl W anmaparhl 3allUThl OKpY’Kalolled cpenbD» BXOAUT B 0a30BYIO
yacTh 00pa3oBaTelbHOM IMporpamMMmbl IOATOTOBKM oOydarommxcst mo Hampasienuto 20.03.01
«TexnocepHast 6e30mMacHOCTb» HampaBiIeHHOCTh «H)XeHepHas 3aluTa OKpY KaloLlel cpelbD».
JucruniuHa peanusyercs kadeapoit NeS.

JucuunianHa HameneHa Ha (QOPMHUpPOBAHUE Yy BBITYCKHUKA 0O0mEenpodecCHOHaIbHBIX
KOMIIETECHIINM:

OIIK-1 «cmocoOHOCTh yUWTHIBaTh COBPEMEHHBIE TEHACHLMU PpPa3BUTHS TEXHUKH U
TEXHOJIOTHH B obmactu obecrieyeHus: TexHocepHOH Oe30macHOCTH, HU3MEPUTENIBHOW U
BBIUHCIUTEIPHOM TEXHUKH, HWH(GOPMAIIMOHHBIX TEXHOJOTHMM B CBoe mpodeccuoHalIbHON
JESTEILHOCTIY;

npoheccuoHaIbHBIX KOMIIETEHIIUH:

[1K-4 «cnocoOHOCTh HCMONB30BaTh METOABl PACYETOB 3JIEMEHTOB TEXHOJIOTHYECKOTO
000py/10BaHUs IO KPUTEPUIM PabOTOCIIOCOOHOCTH U HAJIEKHOCTHY.

CopepxaHue JOUCHMIUIMHBI OXBAaTbIBA€T KPYI BOINPOCOB, CBSI3aHHBIX C HW3Yy4YEHHUEM
TEXHOJOTMYECKHUX MPOLECCOB U 000py10BaHMs, 00ECIEUNBAOIINX 3AIIUTY OKPY Karolleld cpeibl OT
TEXHOT'€HHOI'O BO3JEICTBUSL.

[IpenogaBaHue TUCHUIUIMHBI [IPeIyCMaTPUBAET ClieAyromue GopMbl OpraHu3aui y4eOHOro
npoliecca: JIEKIUH, J1adopaTopHble paboThl, MPAKTUYECKHE 3aHATHSA, CaMOCTOsTEIbHas pabora
CTYJEHTa, KypCOBOE MPOEKTUPOBAHUE.

IIporpaMMoil AMCLUMIIIMHBI [PEAYCMOTPEHBI CIEAYIOLUIME BUABI KOHTPOJIA: TEKYLIUI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOYHAs! aTTecTalus B GopMe 3K3aMeHa.

OOm1ast TpyA0EMKOCTh OCBOCHHUS AUCHUILTUHBI COCTABIISCT 6 3a4€THBIX €MHHULL, 216 yacos.

SA3bIK 00yUYEHUS 110 TUCIUIUINHE «PYCCKHID.



1. TlepeyeHb IUIAHMPYEMBbIX Pe3yJIbTATOB O0YUEHHUS MO AUCIHUIINHE

1.1. Tlean npenoxaBaHus JUCHUIIHMHBI

Llenpt0 MOATOTOBKM MO JAHHOW AWCIMIUIMHE SIBJISCTCS H3yUYEHHE TEXHOJIOTHYECKUX
MPOIIECCOB, METOZOB M O0OpyJOBaHUS, OOECIEUMBAIOIINX OSKOJOTUYECKYI0 0€301MacHOCTh
MIPOMBIIIIJICHHBIX TPOU3BO/ICTB:

-o0e3BpekrBaHuEe (OYMCTKA) Ta30BBIX BBIOPOCOB W CTOYHBIX BOJI TPOMBIITUICHHBIX
MPEINPHUITHIA C TENbIO TUKBUIAIUY (MUHUMHU3AIMK) UX BPEAHOTO BO3/IeCTBHsI HAa Onocdepy;

-yJIaBIMBaHKUE (PEKyTepaIys) MEHHBIX KOMIIOHCHTOB U3 Ta30BBIX BRIOPOCOB M CTOYHBIX BOJT
C IeTb X JAlIbHEHIIIeTO HCIIOIb30BaHHUS,

- rmepepaboTKa MOCTYIMAININX B OMochepy TBEPIbIX OTXOJIOB M OpraHU3aIUsl PEIUKIIOB 110
Pa3IMYHBIM TUTIAM TPOMBIIUICHHBIX OTXO0JIOB.

1.2. TlepeyeHb IVIAHMPYEMBIX Pe3yJILTATOB 00y4eHHs MO JUCHHUILINHE, COOTHECEHHBIX C
IUIAHMPYeMbIMH pe3yabTatamu ocBoenus OIl

B pe3yjibTaTC OCBOCHUA OUCHUILINHBI O6y‘-I&IOH.IHfIC)I JOJIDKCH O6HaﬂaTB CJICAYIOIUMHA
KOMIICTCHI UMM

OIIK-1 «crnocoGHOCTh YUYUTHIBATh COBPEMEHHbIE TEHIECHLMU Pa3BUTHS TEXHUKU M TEXHOJOTUH B
obmactu obecnieueHUst TeXHOCPEpHOH OE30MacCHOCTH, HU3MEPUTENBHOW U BBIYMCIMTEIBHOM
TEXHHUKH, UHPOPMAIIMOHHBIX TEXHOJIOTUHN B CBOEH MpodeccroHaNbHOM NeATeTbHOCTI:

3HaTb - _ COBPEMEHHBIC TEHJEHIUU DPA3BUTUS MPOMBIIIECHHBIX, WHQOPMAIIMOHHBIX

TEXHOJIOTHH M MPUPOJIO0XPAHHOTO 000PYIOBAHUS;

yMETh — AaHAIM3MPOBATh W OOOCHOBBIBATH BBIOOP TOTO WM WHOTO METOAA OYUCTKHU
BBLIOPOCOB U CTOKOB;

BJIQJICTh HABBIKAMH - BOCHPHATHS HWHGMOpMAIIMW, MMOCTAHOBKHM II€IW W BBIOOpa IMyTeH ee
HOCTYKECHUS;

UMETh OIBIT JEATENPHOCTH — MO DPENICHUI0 NPAKTHYECKHUX 3a7ady B 00JACTH 3allUThI
OKDYIKAIOMIEH Cpebl.

IIK-4 «CcrmocoOHOCTh  HCMOJB30BaTh METOABI  PACUYE€TOB  DJIEMEHTOB  TEXHOJIOTHMUYECKOTO
000py/10BaHUs IO KPUTEPUIM PabOTOCIIOCOOHOCTH U HAJICKHOCTH»:

3HATh — OCHOBHBIE METObI PacyeTa MPUPOIOOXPAHHOTO 000PYIOBAHNUS;

yMeTh — 000CHOBBIBATh BBIOOP OYHUCTHOTO 000OPYIOBAHUS MCXOJII U3 KOHKPETHBIX 33J1a4;

BJIa/ICTh HABBIKAMU — BBIMIOJHEHUS PACYETOB KaK OTIENbHBIX SJIEMEHTOB 000pyIOBaHHs, TaK
1 3(OhEKTUBHOCTHU BCETO aAIapara B [IEJIOM;

UMETh OMNBIT JACSITETPHOCTH — MO pa3paboTKe NPAKTUYECKUX PEKOMEHAANUK 10

[!a![I/IOHaJ'IBHOMy BBI60[2Y QUUCTHOTI'O O60[2¥2[OBaHI/I$I JUISA KOHK[!@THI)IX YCHOBI/Iﬁ SKCHHyaTa[!I/II/I C
TpedyeMoli paboTOCHOCOOHOCTRIO M HAAEKHOCTHIO.

2. Mecro mucuumiannbl B cTpykrype OII

JucruninHa 0a3upyeTcsi Ha 3HAHUAX, paHee MPUOOPETEHHBIX OOYYAIOIIMMUCS TNPU H3yYCHHUH
CIIEAYIOIIUX QUCIIUILINH:

— XuMHus;
dusuka;
OKoJIorus;
HpOMBIIHJ'IeHHaH OKOJIOT'UA,
HpOGKTI/IpOBaHI/Ie CHUCTEM OYHMCTKH IIBLICTAa30BbIX BLI6pOCOB
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3HaHI/IH, IMMOJIYYCHHBIC TIpU HU3YYCHUU MaTcpualia ,[[aHHOI>'I JUCHUIIIMHBI, HMMCIOT KakK

CaMOCTOATCIIbHOC 3HAYCHUEC, TaK U UCITOJIB3YIOTCS IIPU U3YUCHHUHN APYIUX AVCIUIIINH:

— [IIpoekTrpoBaHME CUCTEM OYMCTKU CTOYHBIX BOJI;
— IloaroroBka BBITYCKHON KBATH(UKAIIMOHHON PaOOTHI.

3. O0bem qucuuiuiuHbl B 3E/akagem. yac
Jannbie 06 o0mieM o0beMe AUCIUIUIMHBI, TPYIOEMKOCTH OTIACIBHBIX BHIOB YU4e€OHOU pabOThI TIO

JTUCHUILTUHE (U pacrpeaeNeHue 3TOM TPYJ0EMKOCTH IO CEeMEeCTpaM) IpeCTaBlIeHbI B Ta0nuiie 1

Ta6numa 1 — O0beM U TPyA0EMKOCTh JUCHUTLIUHBI

Bun yueOHoi paboTh Beero TpynoemkocTb
0 ceMecTpam
Ne9

1 2 3

OO01mast TPyA0eMKOCTh TUCHUILIHHBI, 3E/(uac) 6/216 6/216

H3 nux uacoe npakmuyeckoii n0020mMoeKu 10 10

AyoumopHnsle 3anamus, BCEro yac., 28 28

B mom uucne

aexuuu (JT), (4ac) 8 8

IMpakTuveckue/cemunapckue 3austust (I13), (uac) 12 12

naboparopusbie padboTs! (JIP), (dac) 8 8

KypcoBoii mpoekT (pabota) (KT, KP), (uac) * *

Dk3aMeH, (Jac) 9 9

Camocmoamenvnas paboma, BCero (gac) 179 179

Bux npoMe:XyTOYHOTO KOHTPOJIS: 3a4eT, Audd. 3auerT, DK3. DK3.

sk3ameH (3auet, Audd. 3a4, Ik3.)

4. Conpep:xxaHmue IMCHUTIIAHBI
4.1. PacnpeneieHre TPYA0€eMKOCTH JUCHUILIIHHBI
Mo pa3jejiaM ¥ BUAaM 3aHATHI
Pa3nens! u TeMbl AUCHUIUIMHBI U UX TPYAOEMKOCTh MPUBEACHBI B TaOIHIIE 2.

Tab6nuna 2. — Pa3iensl, TeMbl JUCIUIUIMHBL U UX TPYAO0EMKOCTh
Pazgensl, TeMBI JUCIIUTIINHEI Jlexknuun 113 (C3) JIP KII CPC
(gac) (gac) (qac) (qac) (qac)
Cemectp 9
Pasnenl.TexHorenHoe 3arps3HeHue 1 1 25
OKPY’KalOIIEe cpeibl

Pasjen 2.3amuTa atMmocepHOTo 1 2 2 25

Bo31yxa. [Ipoliecchl nbliieyaBIuBaHuUs
Paznen 3. Ilpoueccsl ounucTkn 1 2 2 25
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RRTﬁpﬂ(‘OR QT TOKCUYHEIX T'da30B

Pa3nen 4. 3amura ruapocdepst oT 1 1 25
MIPOMBITIUICHHBIX 3arpsi3HEHUN

Pa3gen 5. Metoapl OUMCTKH CTOYHBIX 1 2 4 25
BOJI

Pa3nen 6. bruonornueckue MeToabl 1 2 25
OYHCTKH CTOYHBIX BOJI

Paznen 7. IlepepaboTka TBEpaBIX 2 2 29
OTXOJI0B

Brinmonnenne KypcoBoii paboTbl 0

Htoro B cemectpe: 8 12 8 179
HUrtoro: 8 12 8 0 179

[IpakTnueckass MOATOTOBKA  3aKJIOYAETCSI B HENOCPEACTBEHHOM  BBIIIOJHEHUH
o0y4JarouMMuUCs ONpeIesIeHHbIX TPYAOBBIX QYHKIIHM, CBA3aHHBIX ¢ OyIyIiei npodeccuoHaabHOR

NEITeIbHOCTEIO.

4.2.

Conep:xanue pa3/ieioB U TeM JIEKIMOHHBIX 3aHATHH

ConeprxaHue pasziejioB M TEM JICKIITMOHHBIX 3aHATHN MPUBEICHO B TabiuIie 3.

Ta6muna 3 - CoaepikaHue pas/iesioB U TEM JICKIIMOHHBIX 3aHSTHH

Howmep pazaena

Haspanue u COACPIKAHNEC pa3acC/IOB U TEM JICKIIMOHHBIX 3aHATHI

Pa3zpgen 1

TEXHOTEHHOE 3AT'PSI3HEHUE OKPYXKAIOIIEN
CPEJbI. Hay4yHO-TeXHMUECKHH TPOrPecC U OXpaHa OKpY KaroIen
cpenbl. Posb TexHOMOrHUecKoro ¢axkropa B mpoliemMe 3KOpa3BUTHS.
OO011ast XapakTepUCTHKA 3arpsiI3HEHUH aTMOC(ephl U UX MOCIEICTBHUS.
OcHOBHbBIE MEPONPUATHS IO 3aILUTE OKPYKAIOIIEH CPe/Ib
Knaccugukaiys TeXHOreHHbIX HCTOYHUKOB 3arps3HSIOLINX BEIECTB,
MOCTYTAIOIINX B OKPYKAIOLIYI0 Cpery. XapaKTEPUCTHKA OCHOBHBIX
3arpsi3HAOLMX BemecTB. O0Imue 1 NpUpPOA00XPAHHbIE TEXHOIOTHH.

Pa3zpen 2

3AIIIUTA ATMOC®EPHOI'O BO3JIYXA. IPOLHECCHI
NBUIEYJIABJIMBAHUMSA. O61ias xapakTepucTHKa 3arpsi3HeHUH
aTMocdepsl U X nocieacTBus. OCHOBHBIE MEPOTIPHSITHS TI0 3aIIUTE
aTMocgepHoro Bo3ayxa. Kimaccudukanys oCHOBHBIX TPUEMOB
yCTpaHEeHHs 3arpsa3HeHust aTMocepHoro Bo3myxa. TeopeTudeckne
OCHOBBI OCAXKJICHHS O] AEUCTBHEM CHIIBI TsKeCTH. OCHOBHBIE
ammaparsl JUIsl CyXOi OYUCTKH T'a30B OT MBLIH: MBUICOCAUTEIBHBIC
KaMephbl, KaIO3UHHbIE W WHEPLHMOHHBIE MbUICYIOBUTENH, [IUKIOHBI (
OJIMHOYHEIE, TPYTIIIOBBIE, OaTapeHHbIC ), BAXPEBbIC MBIICYIOBUTEIH .
OuncTKa ra3oB B pUIbTpax: pyKaBHbIE (DMIIBTPHI, NEKTPOUIBTPHI.
[Tporiecchl MOKPOTO MBUICYJIABIMBAHUS: IPOMBIBATEIH Ta3a, TICHHBIC
IBLICYJIOBUTENH, CKpYOOephl, ckpy0oep Bentypu. Pekyneparus
TBLTH.

Pa3zpgen 3

INPOLECCHI OYUCTKHU BBIBPOCOB OT TOKCUYHbBIX
I'A30B. Anmapatbl AJi1 OYMCTKH MTPOMBIITUICHHBIX BEIOPOCOB OT
TOKCUYHBIX I'a30B. Y CTpOMCTBa afcopOepoB, abcopOepoB. AacopOrus
[apoB JIETY4YHX pacTBopureseil. TpeOoBaHus, MpeabsBIsIEMbIE K
abcopbenTam u agcopbentam. [Iporeccsl pereneparn abcopOeHTOB
u afncopO6enToB. KoMOMHUPOBaHHBIC YCTAHOBKHU.

Karanutuueckue MeToIbl OUMCTKU ra30B OT OKCUIOB yIjiepoja,
a3zora, cepbl. KMHETHYeCKne 3aKOHOMEPHOCTH PeaKui
reTeporeHHoro karauusa. TpeOoBaHUs K KaTaIn3aToOpaM.
Karanutuueckas ouncTka ra3oB OT OPraHUYECKUX BEIECTB.
Karanutuueckast o4McTKa ra3oB OT OKCHJA YIiepoa.

OuncTKa ra3oB OT OKCHIOB a30Ta. TE€XHOJIOTHsI OYMCTKH ra30B OT
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OKCHJIOB a30Ta aOCOPOIIMOHHBIMHI METOJaMH (IIOTJIOIEHUE BOJIOM,

pacTBOpamH ILIeI04Yel U CeIeKTUBHBIX a0COPOEHTOB).

Mepsl o1aBIEHUS] SMUCCHU TaJIOTEHOB M UX COCTUHEHUIN: COKUTAHUS
¢dTOpa 1 XJI0pa C YIIeBOIOPOAAMHI U BOJOPOIOM, TTOTIOIIECHHE BOJIOH,
BOJIHBIMU PAaCTBOpPaMH IIEJIOYEH U COJNEH.

TepMquCKI/Ie METOABI OYUCTKHU I'a30BbIX BI)I6pOCOB.
KoHcTpyKInMu (akelbHbIX YCTAHOBOK U TIeUeH TOXKHra.

Pa3znen 4

SAIUTA THAPOC®EPHI OT NIPOMBILIJIEHHBIX
3ATPA3HEHUWM. [ToTpe6GHOCT BOBI TS TEXHOTOTHYECKUX
nporieccoB. Buapl ctounbix Box (CB). Kmaccudukammsi cTouHbIX
Boa. Knnaccudukarus npuMeceil B CTOYHBIX BOJAX MO (PU3UIECCKIM,
XUMHUYECKUM, OMOJOTHYECKUM, TUCTIEPCHBIM MTPU3HAKAM.
Knaccudukaius METOJJOB OYMCTKH CTOYHBIX BOJ.

O6mactu npuMeHeHust ¥ 3PHEKTUBHOCTh METOJIOB, CXEMBI,
anmapaTtypa, TeXHOJIOTHYECKHE MapaMeTPhl U MTPOU3BOTUTEIILHOCTD
JEHUCTBYIOMUX ycTaHOBOK. O00pOTHOE BOOCHAOKeHUE. Pekymeparus
aKTHBHOTO MJIA.

Pa3zgen 5

METO/IbI OYUCTKHN CTOYHBIX BOJ. Teoperuueckue
OCHOBBI MEXaHUYECKHX METOJOB OYMCTKH CTOUYHBIX BOJ.
XapakTepucTuKa amnmnapaToB, 3JIEMEHTbI KOHCTPYKIIH, yCIOBUS
AKCIUTyaTally, 001acTh MPUMEHEHUS 1 3PPEKTUBHOCTD. Perrerky,
YCPEIHUTENU, OTCTOMHUKH, He(TENOBYIIKH. OYUCTKA CTOYHBIX BOJ]
10J AEMCTBUEM LIEHTPOOEIKHBIX CHII - TUAPOLIMKIOHBI.

XUMHYECKHE METObl OUYUCTKU CTOYHBIX BOJ. [IpumeHsiembie
peareHThl. O4KMCTKA OT COJEH TAKEIBIX METAIIIIOB.

OU3NKO-XUMUYECKUE METOAbI OUYUCTKU CTOYHBIX BoJ. DioTarus,
KOAryJisILMsl, SKCTpaKLus, acopOLus, JEKTPOKOATYIISILIMS,
oOpatHbIit ocMOC, HOHHBIN 00MeH. TeopeTnueckre OCHOBBI (PU3UKO-
XMMUYECKUX METOJIOB OUYUCTKHU CTOUHBIX BOA. [Tpuniun neiicreus,
KOHCTPYKIUU alnapaToB, IPUMEHEHUE, YCIOBHS SKCILTyaTalluu U
3P PEKTUBHOCTH 000PYI0BaHHS, TPUMEHIEMOTO B JAaHHBIX
nporeccax.

OuncTKa CTOYHBIX BOJ OT HE(TEPOIYKTOB, a30T- U
dochopconepxkamux coenuuennid, [IAB, TsSOKebIX METaIOB.
PekynepannoHHble METOIbl OUHUCTKH.

Pa3znen 6

BUOJIOTMYECKHUE METO/IbI OUMCTKH CTOYHBIX
BOJI.

OO01mast XxapaKTepUCTHKA OUOJOTHYECKIX METOIOB OYHCTKU
CTOYHBIX BOJI. TeopeTndecKue OCHOBBI OMOJIOTUIECKON OUUCTKH.
KoHcTpykinu anmapartoB, MPUHITAI JCHCTBUS, YCIOBUS
sKCIUTyaTaruu. DPGEeKTUBHOCTh OYUCTKH. KOHCTpyKIInM
a’POTEHKOB, OKCUTEHKOB, METAHTEHKOB, OMOJIOTHUYECKUX (DHUITBTPOB.
OO0m1as xapakTepucTKa akTUBHOTO Wiia U ouoreHku. OOpazoBaHue
Y COCTaB OCAJIKOB CTOYHBIX BOJ. MeTO/IbI mepepaboTKu 1
YTUIIM3AIMA OCAJIKOB.

Pasznen 7

INEPEPABOTKA TBEPJAbBIX OTXO/1OB. Macmta0sr u
aKTyaJIbHOCTh MPpo0sIeMbl 0TX010B. OO0IIHE cBeIeHUs 00 0TX0aX U
UX BO3JICHCTBUU Ha OKPY>KAIOIIYIO CPEAy.

[TonsiTue u knaccudukanus oTxoa08. OTXObI MPOU3BOCTBA.
OTxompl cenbeKoro xo3siiicTBa. OTX0/pI MOTpedIeHUsI. XUMHUECKUN
coctaB 0Tx0/10B. OCHOBHBIC IMOHATHS M TEPMHUHBI B CHCTEME
00palleHus: ¢ OTXOAaMH.




OO11ast XapakTepUCTHKA MEXaHUYECKUX U (PU3MKO-MEXaHMYECKUX
METOJIOB MepepabOTKH TBEPBbIX OTXOO0B: IpOOIIeHNE U
U3MeNbYeHre, TPOXoueHue, OpUKEeTUPOBaHNE, TPaHyJIMPOBAHHE,
aryiomeparusi, oooramenue. O00pyI0BaHUE.

OO01mast xapakTepucTHKa (PU3NKO-XUMUYECKUX METOJIOB
nepepaboTKU TBEP/IbIX OTXOJIOB: PaCTBOpEHNUE, GioTalus,
cemapanus, azcopOouus, HOHHbIH 0OMEH, SKCTPAKIIHA,
yIbTpapuIbTpaIysl, dIEKTpOXUMUYecKue MeToipl. OO60py0BaHUE.

OO1m1ast XapakTepUCTHKa XUMHUYECKUX (HEHTpanu3anus,
OKHCJIEHHE-BOCCTAaHOBJICHHE), OMOIOrHYecKuX (OMOXUMHUUECKOe
OKHCIICHUH, epMEHTALUs], KOMIIOCTUPOBAHHUE) U TEPMUUECKUX
(TEpMOOKHUCIIEHHE U TUPOJIU3) METO/I0B NIepepaboTKU TBEPIbIX
otxoz0B. O0opynoBanue. BiusHue paznudabix (akTopoB Ha
3¢ (HEKTUBHOCTH MTPOIIECCOB.

MycoponepepabatsiBatomiye 3aBoabl. Komnoctuposanue. [pyrue
HanpaBJieHUs nepepaboTKU OTXOJI0B.

TexHosnorusa nepepaboTka TBEPABbIX OBITOBBIX OTXOIOB.
Texnonorus c6opa, 3BaKyauuu, yaauenus u ckinaguposanus THO.
Cocras u cBoiictBa ThO.

4.3. IlpakTnyeckue (ceMMHApPCKHe) 3aHATHS
TeMbl IpaKTHYECKUX 3aHATHIA U X TPYJOEMKOCTb IIPUBEJICHBI B TaOIHIIE 4.

Ta6nuia 4 — [I[pakTUYECKHE 3aHATUS U UX TPYJOEMKOCTh

No
N TeMBI IpaKTHUECKUX 3aHATHU POpMEI IPAKTHHECKHX | TpyoemKocTs, pasficiia
/1 p 3aHATUN (ac) JIMCLIMII-
JIUHBI
Cemectp 9

1 Ocaknenne OeIIN o JEUCTBHEM Pemenue THITOBBIX U 1 2
CUJIbI TshKecTu. Pacuer CUTYAIIMOHHBIX 3324
MBUICOCAAUTETLHON KaMephl.

2 OcaxaeHue nbUM Mo/ JeHCTBUEM -«- 2 2
EHTPOOEKHBIX cuil. Pacuer
OJMHOYHOIr0 IMKIJIOHA. Pacuer
OaTapeiHOro MHUKJIOHA.

3 | YnaBnuBaHHE NbUIH B QUIBTpAXx. -«- 2 2
Pacuet pykaBHoro ¢punbTpa. Pacuer
AIIEKTPOPMIBTPA.

4 [Ipornecchl 1 anmapatbl MOKPOTO -«- 2 2
nbUIeyIaBIMBaHus. Pacuer neHHoro
anmapara. Pacuet ckpy66epa c
Hacaakoi. Pacuer ckpy0606epa Bentypu.

5 CoopyXeHUs1 MEXaHUYECKON OUUCTKH -«- 1 5
CTOYHBIX BOJI. PacueT meckosoBKHy.
Pacuer HedTenoBymkm.

6 DJI0TaIMOHHBIN METOJT OUUCTKH -« 2 5
CTOYHBIX BOJI. Pacuer ¢oTanmonHoit
KaMephl.

7 buonornueckast OUMCTKA CTOYHBIX BOJ. -«- 2 6




Pacuer a3pOTEeHKOB U OMOTIOTHUECKUX
¢GuIbTPOB.

Bcero: 12 -

4.4. JlaGopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb ITPUBECHBI B TAOIUIIE 5.

Ta6muua 5 — JlabopaTopHbI€ 3aHATHS U UX TPYJAOEMKOCTh

No T
2 TOEMKOCTbH
HanmenoBanue 1a00paTOpHBIX paboT 24 > | Nepaznena
o/ (dac) JIUCLATLIAHBI
Cemectp 9
1 | AGcopOunoHHas OYMCTKA Ta30BbIX BEIOpOCcOB 0T CO, 1 3
2 | AncopOunoHHasi OYMCTKA Ta30BbIX BEIOPOCOB 1 3
3 | OumcTKa CTOYHBIX BOJ OT B3BEIIIEHHBIX YaCTHUI[ METOIOM 1 5
KOAryJIsIIAH
4 | OuynucTKa CTOYHBIX BOJ OT B3BEIIEHHBIX YACTUL] METOLOM 1 5
AJICKTPOKOATYJISIITUN
Bcero: 8 -

4.5. KypcoBoe npoexTupoBanue (padora)

[{ems KypcoBoOif pabOTHI: OCBOCHHE MPUEMOB MPOSKTUPOBAHUS CHCTEM OYHMCTKHU Ta30BBIX BHIOPOCOB.

[TpumepHBIe TeMBI 3a/1aHUI Ha KypCOBYIO paboTy mpuBeaeHs! B paznene 10 PIT/I.
O06s3aTenbHO yKa3aTh TEMbl HAa KYPCOBYIO paOOTy M BBIACIUTH sl HeTo Bpems B CPC

4.6. CamocrosiTesbHasi padoTa 00y4arOMIUXCH
Buapl camocTosTensHON paboTh U €€ TPYI0EMKOCTh IIPUBEIEHBI B TabIuUIIe 6.

Ta6muua 6 Buabsl caMoCTOSITENIBHON PabOThI U €€ TPYIOEMKOCTh

. Cemectp 9
Bun camocrosTensHOM paboTh Bcero, yac qagp i
1 2 3
N3ydeHne TeopeTHIecKoro MaTepuaa 59 59

nuctumnHel (TO)

Kypcosoe npoektuposanue (KII, KP) 100 100

PacuetHo-rpaduueckue 3ananus (PI'3)

Boinonnenue pedepara (P)

[ToaroroBka Kk TeKyIieMy KOHTPOIIIO 20 20
ycrnieBaemoctu (TKY)

Jomamnee 3amganne (/13)

Kontposasnsie padboTsl 3a04HuK0B (KP3)

[ToaroroBka K MPOMEKYTOUHOM aTTECTALIMHI
(ITA)

Bcero: 179 179

5. IlepeyeHb y4eOHO-METOAMYECKOIr0 O0eceYeHHs ISl CAMOCTOSITeILHOM
padoThI 00y4aOUIUXCS M0 JUCHUIIMHE (MOTYJII0)


Лидия
Штамп


10

Y4eOHO-METOIUYECKUE MATePHAIIbI JIJIsl CAMOCTOSATENBHON pabOThl 00YyYaroIIMXCsl YKa3aHbl B
n.a. 8-10.

6. IlepeyeHb OCHOBHOM U OIOJHUTEJILHOMN JUTEPATYPbI
6.1. OcHoBHast JiMTeparypa
[lepeyeHb OCHOBHOM TUTEPATYPHI IPUBEJICH B TaOIHIIE 7.

Tabmuua 7 — [lepeueHb ocHOBHOM JINTEPATYPHI

KomnuectBo
9K3EMIUISPOB B
Ooubnnoreke
(xpome
DJIEKTPOHHBIX
AK3EMILISPOB)

[Mudp bubnuorpaguyeckas ccouika / URL anpec

(628.1184) [Tpoueccrl u anmapatsl it yTHin3anuu, ouuctku u | @0O(20), CO(97)
00€3BpeKMBaHUS Ta3000pa3HBIX OTXOJOB. YueOHOE
nocobue/ C.B.MaxanenkoB u nip - CII6.: 'OY BIIO
«CII6I'Y All».2009.-48c.

(355.B-39) A.I'.Beromkun UnxenepHas 3amura BogHou cpensl: | @O(10), CO(10)
VuebHoe mocooOue.-CII16.: M3marennctBo «JlaHby,
2014.-416c¢.:m1.

OBC «Znaniumy Beromxun A.I'.  AnmaparypHoe odopmienue | 9bC «Znanium»
IPOIIECCOB  3alMTBI  aTMOCc(epsl OT  Ta30BBIX
BBIOpOCOB: YueOHoe mocobue / Beromkun A.l'. -
Bonorga:Nudpa-Umxenepus, 2016. - 244 c.

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

SBC «Znaniumy» Kmomenkora M.U., Jlykamun A.B. 3ammuta | 9bC «Znanium»
OKpY’KaloIIe cpeabl OT MPOMBIIUICHHBIX Ta30BBIX
BBIOpOCOB. YueOHoe mocobue/ M.M. Kiromenkoga,
A.B. Jlykanun - M.: HUL] UTHOPA-M, 2016. - 142 c.

http://znanium.com/catalog.php?bookinfo=545277

6.2. JlonojiHuTeILHASA JIUTEPATYypa
[lepedyeHb NOMOTHUTENBHOM JTUTEPATYPHI IPUBEIICH B Ta0HIIe 8.

Tabmuua 8 — [lepeuens gononHUTENBHON JIUTEPATYPhI

Mudp bubnuorpaduueckas cepiika/ URL aapec KonuuectBo
9K3EMILISPOB B
oubIroTeKe
(xpome
ANEKTPOHHBIX
9K3EMILISPOB)

(658.P60) Pomnonos A.U., Kysuenos FO.I1., ConoseeB I'.C. 3amura | ®O(3),CO(12)
Oouocdepsl OT NMPOMBILIUIEHHBIX BBIOPOCOB —M.: Xumus,
Komoc, 2005, 385c.

(628.4147) SAxosnes C.B., Boponos 10.B. BongoorBenenue u ounctka | @O(1), CO(10)
CTOYHBIX BOJ. YueOHuk.- M.: U3n. Accoi. CTpout. By30B,
2004.-702c.

(681.2.624) bapanoB /I.A. Ilpomecce u ammapartbl. YueOHUK.-M.: | ®O(12),CO(40)
Axamemns,2005.-302c.



http://znanium.com/catalog.php?bookinfo=545277
http://znanium.com/catalog.php?item=tbk&code=63&page=14
http://znanium.com/catalog.php?item=tbk&code=63&page=14
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SBC «Znaniumy»

Beromkna A.I'. WnxeHepHas 3amura atMocdepbl OT
BPEIHBIX BBIOPOCOB: YueOHO-IpakTHYeckoe mocobue /
Beromkua A.I. - Bonorma:Uudpa-Umxenepus, 2016. -
316c.

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

SBC «Znaniumy

9BC «Znaniumy

Beromkun A OCHOBBI ~ MH)XXEHEPHOM  3allUTHI
OKpY’KaroIien cpenpl: Yuebnoe nmocodue / Beromkun AT,
- 2-e u3n. - Bonorna:Muadpa-Nmxenepus, 2016. - 456 c.

http://znanium.com/catalog.php?
item=tbk&code=63&page=18

9BC «Znaniumy

7. IlepeyeHb pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHHUKAIIMOHHOM CETH
MHTEPHET, HeoOX0AMMBIX JISI OCBOEHHS AU CIUIIJIMHbI
[Tepedyens pecypcoB mHpopManroHHO-TeekoMmyHuKannonHo cetn MHTEPHET, Heo6xoaumMbIx

AJIs1 OCBOCHUA JUCHUIUIMHBI IIPUBCICH B Ta6J'II/ILIe 9.
Tabmuma 9 — Ilepeuenb pecypcoB MH(POPMAIMOHHO-TEICKOMMYHUKAIIUOHHONU CETH
MHTEPHET, HeoOXOMUMBIX 111 OCBOCHUS JTUCITATUINHEI

URL anpec

Haumenosanue

http://www.znanium.com/
catalog.php?bookinfo=431382

PUOP: HUIL UH®PA-M, 2014. - 99 c.

OCHOBBI HH)KEHEPHOTO JKCIIEpUMeHTa: YueOHoe mocodue /
C.. JIykpsanos, A.H. ITanos, A.E. Bacunbes. - M.: U1

IHepuoauyeckue u3xaHus

http://www kalvis.ru/

Kypnan «3Okoisiorus u npoMbluIeHHOCTh Poccun»

http://vodoochistka.ru/ Kypnan «Bomoounctka»
http://ecovestnik.ru/ Kypran «konorust ypOaHU3UPOBAHHBIX TEPPUTOPHIN
http://www.ecoindustry.ru/ JKypHain «9Ko10rust IpOU3BOJICTBAY
https://vk.com/club43432547 Kypnan «CipaBOYHUK IKOJIOTa»

Pecypcol nHpopmaunonHo-TesekoMMYyHUKaunoHHOH cetu UHTEPHET

http: //www.wri.ore

caiT MHCTUTYTa MUPOBBIX PUPOJIHBIX PECYPCOB

http: / www.unep.org

cait [Iporpammbl OOH 110 okpy>karomiei cpene

8. IlepeyeHb NH(POPMALMOHHBIX TEXHOJIOTHIl, HCIOJIb3YyeMBbIX NIPH
OCYLEeCTBJICHUH 00Pa30BaTEJIbHOI0O NIPoLecca 10 AUCHHUILIMHE

8.1. TlepeyeHb MPpOrpaMMHOro odecrneyeHust

[Tepeuens UCHOIB3yEMOT0 MPOTPAMMHOTO OOeCTieueHus peicTaBieH B Tadnuie 10.
Ta6muna 10 — [Tepeuens MPOTPAMMHOI0 0OECIICUEHUS

Ne i/t

Hanmenosanue

He npenycmoTpeHo

8.2. IlepeyeHb UH(POPMANMOHHO-CIIPABOYHBIX CUCTEM
[Tepeuens UCHOIB3yeMbIX HH(POPMAIIMOHHO-CITPABOYHBIX CHCTEM MpeICTaBiIeH B Tabnuie 11.

Ta6muna 11 — [Mepeuens HTHGOPMAIITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t

HaunMmenoBanue

He npenycmoTpeHo



http://www.znanium.com/catalog.php?bookinfo=431382
http://www.znanium.com/catalog.php?bookinfo=431382
http://znanium.com/catalog.php?item=tbk&code=63&page=18
http://znanium.com/catalog.php?item=tbk&code=63&page=18
http://znanium.com/catalog.php?item=tbk&code=63&page=16
http://znanium.com/catalog.php?item=tbk&code=63&page=16
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9. MarepuajibHO-TeXHHYecKas 0a3a, Heo0XoaMMast VISl OCYIIeCTBJICHUS

00pa30BaTeJbHOI0 MPOLECCA MO JUCHUIJINHE
CocraB MaTepuaabHO-TEXHUYECKON 0a3bl MpeicTaBieH B Tadnwuie 12.

Ta6muma 12 — CocraB MaTepuaibHO-TEXHUYECKON 0a3bl

Howmep aynuropuun
Ne n/mn HaumeHoBaHMe cOCTaBHOM 4acTU MaTepUaIbHO-TEXHUYECKON Oa3bl (npu
HEOOXOIMMOCTH)
1 JlexuiMoHHas ayauTOpus
2 MynsTuMeaniiHas JEKIUOHHAS ay IUTOpHUs

10. ®oHI OLEHOYHBIX CPEACTB IJIA MPOBEACHUS NMPOMEKYTOYHON aTTeCTALUU
oﬁyqaloumxcn o AMCIMIIJINHE
10.1. CoctaB ¢hoHAa OIIEHOYHBIX CPEJICTB MPUBEICH B Taduie 13
Ta6muua 13 - Cocras (DOHIA OLIEHOYHBIX CPEJICTB ISl IPOMEXKYTOYHOM aTTeCTaluu

Bun npomexyTo4HON aTTecTanuu IIpumepHbIi IepedYeHb OLICHOYHBIX
CPEICTB
OK3amMeH Crnncok BONpoCOB K 3K3aMEHY
Beinonnenue kypcoBoi paboThI OkcnepTHass ~ OLIEHKa  Ha  OCHOBE
TpeOOBaHUI K COAEPKAHUIO KypCOBOM
paboThI 0 JUCLUIUIKHE.
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10.2. TIlepedeHb KOMIIETEHIIMH, OTHOCSIIMXCS K AWCHUIUIMHE, W 3Talbl UX (OPMHUPOBAHUS B
MIPOIIECCE OCBOSHUS 00pa30BaTEIbHOM MPOTPaMMBI IIPUBEICHBI B Ta0nwuIle 14.
Tabmuna 14 — IlepeueHb KOMIETEHIMI C YyKa3aHHEM JTarnoB WX (HOPMUPOBAHHS B IPOIECCE

OCBOCHHMsI 00pa30BaTEJILHON IPOrpaMMBbl

Howmep cemectpa

Oransl GOopMUPOBAHUS KOMIIETCHIIUHN 10
JTUCIUTUTMHAM/TIPAKTHKAM B TIPOIIECCE OCBOCHUS
OIl

OIIK-1 «cnocoOHOCTh YUUTBIBATh COBPEMCHHBIC TCHACHIHNHU Pa3BHUTHUA TCXHUKHU U TEXHOJIOTHI B

obnactu obecrieyeHUs] TeXHOCPEpHOl Oe30MacHOCTH, HU3MEPUTENbHOM U  BBIYMCIUTEIBHON

TEXHUKHU, HH)OPMAITMOHHBIX TEXHOJIOTHI B CBOCH MPOECCHOHATIHLHOM e TETEHOCTI

1

Marematuka. AHaJIWTHYECKass TEOMETpPUS U
nuHenHas anredpa

Matemaruka. MateMaTHueCKUN aHaIN3

NnxenepHas u KoMnboTepHas rpaduka

MaremaTtuka. MareMaTHYECKHUI aHAJIN3

DNEeKTPOTEXHUKA U AIEKTPOHHUKA

Mexanunka

Mexannka

CraTucTuueckue MCTOABI B yHpaBJICHUU
CJIOKHBIMH TCXHHNYCCKHNMH CUCTEMaMU

Jlo3umMeTpus U paauanoHHas 0€30MacHOCTh

© [([©| O OB WIDNDNPEF

[Iponeccsl M anmaparbl 3alMTHI OKPYXKAOLIEH
Cpebl

10

FGOI/IH(I)OpMaI_II/IOHHBIe CHUCTCMBI U TCXHOJIOI'MH

[IK-4 «cmocoOHOCTH

HCIIOJIB30BAaTh

MECTOAbI pacucToB 3JICMCHTOB TCXHOJIOI'MYCCKOI'O

O60py,Z[OBaHI/I$[ 10 KpUTCPHUAM pa6OTOCHOCO6HOCTI/I Hn HAJCKHOCTH»

VYyeOHasi mpakTUKa MO MOJIyYEHUIO MEPBUYHBIX
npodeccnoHalbHBIX YMEHUI 1 HaBBIKOB, B TOM
YHUCJIe TIEPBUYHBIX YMEHUN M HABBIKOB HAay4YHO-
HCCIIEA0BATENBCKOMN NEATEIBHOCTH

9HeKTpOTeXHI/IKa H DJICKTPOHHKA

Mexannka

Mexanunka

OCHOBBI IPOEKTUPOBAHUS MTPOTYKIIH

OcHoBBI TEXHUYECKOTO aHaIn3a
IPOMBIIIJICHHOHN MPOIYKINUN

HpOMBIH_UIeHHaH OKOJIOTHUA

HpOMI)IH_UIeHHaH OKOJIOTHUA

© oo o1 (ool b~ Ww

[Ipomeccst w  ammapaThl JUIsl  yTHJIH3AIUN
OTXO0JIOB

[Iporecchl M ammaparbl 3alUThl OKPYKAIOIICH
cpensbl

10

HpOI/I3BOI[CTBeHHa}I npeaauIioOMHas IpakTUukKa

10

Teopm[ 1 TEXHOJIOI'UsA OYHUCTKH CTOYHBIX BO/
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10.3. B xadecTBe KpUTEpUEB OLEHKH YPOBHS CHOPMUPOBAHHOCTU (OCBOCHUS) y OOyUYaIOMIMXCS
KOMIIETEHIIMH NMPUMEHsETCs IIKaja MOJyJbHO—PEHTHUHIOBOM cHcTeMbl yHUBepcuTeTa. B Tabmuie
15 mnpencraBnena 100—OamnpHas u 4-0ayupHas IIKadbl JJIs OLEHKKM C(HOPMUPOBAHHOCTH
KOMIETECHIINIH.
Tabauna 15 —Kputepuu onieHku ypoBHS ¢(hOPMUPOBAHHOCTH KOMIIETEHIU

OrieHKa KOMITETCHITNU

100-
OayuIbHAs
[IKaza

4-0ayutbHAg
[IKAJIA

XapaxTepucTuka chopMUPOBAHHBIX KOMIIETCHIIUIA

85<K<100

«OTIIMYHO»
<Ga4YTCHO»

- oOyuaromuiicss TIIyOOKO W BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHal;

- YBEPECHHO, JIOTUYHO, TIOCJICIOBATEIIBHO M TPAMOTHO €r0 HU3JIaraer;

- OnMpasCh Ha 3HAHHS OCHOBHOW M JONOJHHUTEILHOW JHTEPATYypPHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC MOJIOKEHUS C MPAKTUYCCKOM
JICSITeTIbHOCTHIO HANIPABJICHHUS,

- yMeJ10 000CHOBBIBACT M APTYMEHTHPYET BBIBUTAEMbIC UM HICH;

- JI€JaeT BEIBOIBI K 00OOIIEHNS;

- CBOOOJTHO BJIAJICET CUCTEMOM CICIIMATN3UPOBAHHBIX TOHSITHH.

«XOpPOoLIO»
(GaYTCHO»

- 00yJaroIUIiCs TBEPIO YCBOMIJI IIPOTPAMMHBINA MaTepHall, TPaMOTHO U
10 CYIIECTBY H3JaraeT ero, ONHPasCh HAa 3HAHUSA OCHOBHOMU
JTUTEPaTyPHI;

- HE JIOITyCKAaeT CYIICCTBCHHBIX HETOYHOCTEH;

- YBS3bIBAaCT YCBOGHHBIC 3HAHUS C MPAKTUYECKOW EATEIBHOCTHIO
HaTPaBIICHUS;

- APrYMEHTHPYET HAyYHBIC ITOJIOKCHHSI,

- JIeJIaeT BBIBOABI M 0000IICHUS,

- BJIAJICET CHUCTEMOM CIEIUATM3UPOBAHHBIX TIOHSTHH.

«yZOBJIETBO-
PUTEIIBLHO
«3AYTCHO»

- 00y4Jaromuics yCBOWJI TOJBKO OCHOBHOW NPOTpaMMHBIA MaTepua,
IO CYLIECTBY H3JaraeTr ero, Onupasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPATYPHI;

- JIOMYyCKaeT HeCYIECTBEHHBIC OMMMOKHA U HETOYHOCTH;

- WCIBITBIBAET 3aTPYAHEHUS B NPAKTUYECKOM NPUMEHEHUH 3HAHWUN
HaTpaBJICHUS;

- c1a00 apryMEHTHPYET HaYYHBIE MTOJIOKECHHUS;

- 3aTpyAHAETCS B OPMYIUPOBAHUH BBHIBOJIOB U 00OOIIECHUIA;

- YACTUYHO BJIQJICET CUCTEMOM CleMaIM3UPOBAHHbBIX MOHATHII.

K<54

«HEYJIOBJICTB
OPUTENHHOY
«HE 3aYTCHO»

- oOydJarommiics HE YCBOWJI 3HAYUTCIILHOM YacTH IMPOTrPaMMHOIO
MaTepuana;

- JIOMyCKaeT CYyIIECTBEHHbIE OHIMOKM ¥  HETOYHOCTH TpHU
paccMOTpeHHH MPOOJIEM B KOHKPETHOM HAIPaBIICHUY;

- UCTIBITBIBAET TPYAHOCTH B IIPAKTUYECKOM IIPUMEHEHUHN 3HAHWI;

- HE MOXKET apTryMEHTUPOBATh HAYyYHBIE MOJIOKECHUS;

- He (hOPMYIMPYET BHIBOJAOB U 000OIICHUHN.

10.4. Tumnoskie KOHTPOJIBHBIC 3aaHWA WU UHBIC MaTCPUAJIbIL:
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1. Bonpocs! (3agaun) amns sx3aMeHa (tadnumna 16)
Ta6mmua 16 — Borpocsl (3agaun) 715 SK3aMeHa

Ne n/mt [lepeuyenp BompocoB (3a7au) JUIst IK3aMeHa

1 OO01mas xapakTepucTHKa 3arpsi3HeHUN aTMOc(ephl U UX MOCIIEACTBHSL.

2 Knaccudukaiys 0CHOBHBIX TPUEMOB yCTpaHEHHUs 3arpsi3HEHUsI aTMOC(epHOTo
Bo3ayxa. OU3NKO-MeXaHWUUECKHEe U (PU3UKO-XHMHUYECKUE METOJIBI OUUCTKU Ta30BBIX
BBIOPOCOB.

3 00630p METOJIOB CYXOTO MBLICYJIABIHBAHUS.

4 [Ipumenenne, 0COOEHHOCTH KOHCTPYKIMU U 3((HEKTUBHOCTH OYMCTKH Ta30B B
anmnapaTtax rpaBUTallMOHHOIO IbLIEYJIaBIMBaHUs ( IbLICOCAUTENIbHBIE KAMEPBI).

5 WNHepunoHHble NBUICYJIOBUTENU: TMPUHLHUI JCUCTBUS, KOHCTPYKIMHU ammaparos,
2(PEKTUBHOCTH OUHCTKH.

6 [{eHTpOoOEKHBIE MBUICYIOBUTENN: IPUHIIMIT JEHCTBYS, KOHCTPYKIIMU arllaparos,

3 PEKTUBHOCTh OYUCTKH (ITMKJIOHBI, OTMHOYHBIC, TPYIITIOBBIC, OaTapeiiHbIC).

7 Buxpesble NBUICYJIOBUTENM: NPUHOMI ACUCTBUSA, KOHCTPYKLHH allaparos,
3(PEKTUBHOCTh OUHCTKH.

8 OUIBTpYyIONIKE MHIICYIOBUTETH ((DUIBTPHI pyKaBHBIC, BOJIOKHUCTBIC, C )KECTKUMU
MepPEeropoIKaMu): MPUHIIMI JEHCTBUS, KOHCTPYKIIMH anmnaparoB, 3PPeKTUBHOCTD
OUYHCTKH.

9 DnexTpoUIbTPhI: MPUHIUN IEHCTBUS, KOHCTPYKIIMH anmnapaTtoB, 3(GEeKTHBHOCTD
OUYUCTKHU. Y CTPOMCTBO MOKPBIX M CYXUX (DHIIBTPOB.

10 OO0mias xapakTepUCTHKA METOJIOB MOKPOTO MbLICYJIaBIMBAHHUS

11 [Tonsle, HacagO4YHBIE U IEHHBIE FA30IIPOMBIBATEIIN: IPUHIUI JEHCTBUSA, KOHCTPYKIUU
anmnapatos, 3QPEeKTUBHOCTh OUUCTKH.

12 AOCOpOIIMOHHBIE METOJIBI OYMCTKU OTXOSIINX Ta30B, UX XapaKTEPUCTHKA.

13 [Tpuniun neicTBUs, KOHCTPYKIMH a0copOepoB, 3(h(heKTUBHOCTh OYHCTKH.
Perenepanus abcop6enTa. [Ipumepbl aOCOPOITMOHHON OYHCTKHU Ta30BbIX BHIOPOCOB.

14 AnCopOIIMOHHBIC METO/IBI OYHCTKH Fa30BBIX BEIOPOCOB, HX XaPAKTEPUCTHKA,
JIOCTOMHCTBA U HEAOCTATKU. [IpuHIun necTBus, KOHCTPYKIIMH a0copOepoB,
3¢ (HEeKTHBHOCTH OYUCTKH.

15 XapakTepucTtuka aacopbenTo. Perenepanus agcopoenta. [Ipumepst abcopOrimoHHOM
OYHCTKH T'a30BBIX BHIOPOCOB.

16 XapakTepucTuKa KaTaTUTHYECKUX METOJIOB OUUCTKH OTXOJSIIUX I'a30B, JOCTOMHCTBA U
HenoCTaTKu. [IprMephl KaTaTMTHYECKON OUYHUCTKH Ta30BBIX BEIOPOCOB.

17 XapakTepucTuka TEepPMUYECKUX METOJ0B OYUCTKUA OTXOJSIINX ra30B, JOCTOMHCTBA U
HegocTaTKu. [IpuMepsl TepMUYecKOi OUMCTKH ra30BbIX BEIOpocoB. KoHcTpykimu
anmnapaToB JJisl TEPMUYECKOT0 00€3BPEKUBAHNUS Ta30BBIX BHIOPOCOB.

18 Metoapl CHUKEHHUST BHIOPOCOB yTIIEBOJOPOAOB B aTMOCc(epy Py TPaHCIIOPTUPOBAHUH,
XpaHeHuu U nepepadorke. O0opynoBaHUE, MPUMEHIEMOE IS yJIaBIUBAHUS U
00€3BpeKMBAHHUSI BHIOPOCOB YTIIEBOIOPOJIOB.

19 3arps3Henue atMochepsl BEIOpOCaMU Pa3IMYHBIX MPOU3BOICTB (TEIUIOHEPTETHUKA,
MalIMHOCTPOEHUE, METAJLTYPIHsl U JIp.)

20 Pexynepanus nsuiei.

21 Knaccudukanus ctounsix Boa. Busl 3arps3HeHMs.

22 MexaHn4YeCKHUe METObl OYMCTKH CTOYHBIX BOJI OT B3BEIICHHBIX YaCTHII.

23 00630p HUBHKO-XMMHUYECKUX METOJOB OUUCTKHA CTOYHBIX BOJI.

24 Teopernyeckre OCHOBBI OMOJIOTHYECKON OUYHUCTKH CTOYHBIX BOJI.

25 [TpuHIHIBI pabOTHI A9POTEHKOB U OMOJIOTHYECKUX (PUIIBTPOB.

26 Krnaccudukaiiys TBEpAbIX OTXO/I0B U METOAOB UX MEPEPabOTKH.

27 Tepmudeckas nepepabotka ThO.

28 Komnoctuposanue ThO.
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29

3axoponenue ThO Ha moJuroHax.

30

PCKYJ'IBTI/IBaHI/IH ITOJIMTOHOB.

2. Borpocs! (3aaun) ams 3aueta / quddepeHurpoBaHHoro 3adera (tadbauma 17)

Ta6mmma 17 — Borpocs! (3amaun) mis 3auerta / audd. 3a4eTa

Ne i/t

Ilepeuyens BonpocoB (3a1a4) uist 3ayeta / AudHepeHIupoBaHHOTO 3aueTa

Y4eOHBIM IJIaHOM HE IPEAYCMOTPEHO

3. Tembl W 3a7aHue Ui BBINOJHCHHS KypCOBOH pPabOThI / BBINOJIHEHUS KYPCOBOTO IPOCKTA
(Tabmuma 18)
Tabnuna 18 — IlpumepHBIN MEpeYeHb TEM ISl BBITIOJIHEHHUS KYPCOBOWM paOOThI / BBIMOJHEHHUS

KypPCOBOTO IIPOEKTa

[TpumepHBIii IepedeHb TeM IS BBITIOJIHEHHSI KYPCOBOM PaOOThI / BBIMIOIHEHHUS

Ne n/mt
KypCOBOTO TIPOEKTa
1 [IpoeKT cucTeMbl OYMCTKU Ta30BBIX BHIOPOCOB ac(hanibTOOETOHHOTO 3aBOJIA.
2 [TpoeKT cucTeMbl OYHCTKY Ta30BbIX BHIOPOCOB 3aBOJIa IO MPOU3BOICTBY COKOB.
3 IIpoeKT cucTemMbl OYMCTKU T'a30BbIX BBIOPOCOB JIOPOKHOI'O PEMOHTHO-CTPOUTEIBHOTO
PEIIPUSTHSL.
4 IIpoeKT cucTeMbl OYMCTKU T'a30BbIX BBIOPOCOB KHUPIUYHOTO 3aBOJA.
5 ITpoeKT cucTemMbl OYMCTKU T'a30BbIX BHIOPOCOB KOMOHMHATA XJI€0OMPOIYKTOB.
6 [TpoeKT cucTeMbl OYMCTKU Ta30BBIX BHIOPOCOB MAaCIIO3KCTPAKIIHOHHOTO 3aBOJIA.
7 [TpoeKT cucTeMbl OYHCTKU Ta30BbIX BHIOPOCOB MAaIIMHOCTPOUTEILHOTO 3aBO/IA.
8 IIpoekT cucTemMbl OYMCTKU T'a30BbIX BBIOPOCOB 3aBOJia IO IPOU3BOACTBY CTEKIIA.
9 IIpoekT cucTeMbl OYMCTKU I'a30BbIX BBIOPOCOB MYCOPOCKUIATEIbHOTO 3aBOJA.
10 IIpoekT cucTeMbl OYMCTKU T'a30BbIX BBIOPOCOB 3€pHOOUMCTUTENBHOTO LI€Xa
MYKOMOJILHOTO KOMOWHaTa.
1 IIpoeKT cucTeMbl OYMCTKU T'a30BbIX BBIOPOCOB Pa3MOJIbHOIO OTAEICHHUS
MYKOMOJILHOTO KOMOWHaTa.
12 IIpoexT cucTemMbl OYMCTKU Ta30BbIX BBIOPOCOB MOJIOUHOT'O KOMOUHATA.
13 ITpoeKT cucTeMbl OYMCTKU T'a30BbIX BHIOPOCOB I1€Xa MOJrOTOBKH HIMXTHI 3aBOJIA 110
IIPOU3BOJICTBY CTEKJIA.
14 [TpoekT cucTeMbl OYMCTKU CTOYHBIX BOJI OT MEXaHMYECKHX M HEPACTBOPUMBIX
MIpUMECEH.
15 [IpoexT cucTeMbl OYMCTKU BOJBI OT HOHOB TSIKEITBIX METAJIJIOB.
16 [IpoekT cucTeMbl OUMCTKH BOJIBI OT KUPOB U MACEIL.
17 [IpoekT cucTeMbl OUYMCTKHU BOABI OT OPraHUYECKUX COCTUHEHUN.
18 TexHuKa 1 TEXHOJOTHA MEepepabOTKU OTX0J0B HEPTEXUMHUHU U HedTenepepaboTKH.
19 TexHuKa U TeXHOJIOTHs NepepabOTKU JPEBECHBIX OTXOJI0B B CTPOUTENIbHBIE MaTEPHAIIbI
20 TexHHKa U TEXHOJIOTUS 3aXOPOHEHHUs OTXOJ0B Ha IOJUTOHAX.

4. Borrpocsl [y1st MPOBEIEHUSI IPOMEXKYTOUHOM aTTeCTalluy MIPU TeCTUpOoBaHuu (Tabnuua 19)
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Ta6nuua 19 — [IpumepHsbIil nepeyeHb BOIPOCOB IS TECTOB

Ne n/mt [IpumepHBIii epedeHb BOMPOCOB [Tl TECTOB

He npenycmorpeno

5. KoHTposnpHbIe U IpaKTHYECKHE 3a1auu / 3a1aHus 10 nuciuruinae (Tabnumna 20)
Ta6nuua 20 — [IpumepHbIil TepeyeHb KOHTPOJIBHBIX U MPAKTUYECKUX 3a]a4 / 3aaHui

Ne n/nn [IpumepHBIii nepedeHb KOHTPOJIbHBIX U IPAKTUYECKUX 3a7a4 / 3aJaHui

He npenycmotpeno

10.5. Meroauueckue MarepHualibl, ONpPENEsSIOUIe MPOUEeAypbl OLEHUBAHUS 3HAHUN, yMEHH,
HaBBIKOB U / WM OIBITA JAEATENIbHOCTH, XapaKTEPU3YIOLUX ITarbl (OPMUPOBAHUS KOMIIETCHILIUH,
conepskarcs B [lonoxenusix «O TekyleM KOHTPOJIE yCIIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTalluu
crypentoB ['VAIL, oOyuaromuxcs mo mporpamMMam Belcuiero ob6pazoBaHus» M «O MOIyJIbHO-
PEUTHHIOBON CUCTEME OLICHKU KadecTBa yueOHOM paboThl cTyieHToB B ['Y Ally.

11. MeToanuyeckue YKa3aHus JJIs1 00y4aloIMXcsi 0 0CBOCHUIO M CIIUTIIHHBI

[enpro AUCIUTUTHHBI SIBJISETCS — MOJTYyYEHHUE CTYJEHTaMU HEOOXOIUMBIX 3HAHUM, YMEHHUHN 1
HAaBBIKOB B o00JacTé pa3pabOTKM U DKCIUTyaTallid MPUPOAOOXPAHHOTO  000pyAOBaHUSA,
MPEAOCTaBICHHE BO3MOXXHOCTU CTYJEHTaM pPa3BUTh W JIEMOHCTPUPOBATH HABBIKM B 00JacTH,
o0ecrnedeHus IKOJIOTMYeCKOi 0€30MacHOCTH MPOMBIIUICHHBIX TPOU3BOJICTB, B TOM YHCIIE:

-00e3BpexHBaHUEe (OYMCTKA) Ta30BBIX BHIOPOCOB M CTOYHBIX BOJ IPOMBIIUICHHBIX
MIPEANPUATHHA C LEBI0 JTUKBUAAIMN (MUHUMHU3AIMHI ) KX BPEIHOTO BO3JCHCTBUS Ha Onochepy;

-yJaBJIMBAHUC (peKynepauI/I;I) OCHHBIX KOMIIOHCHTOB U3 T'a30BbIX BbIGpOCOB 1 CTOYHBIX BOJ
C LICIb MX JaJbHEHIIIETO HCIIOJIb30BaHUA,

- epepaboTKH MOCTyNaKUINX B OUocdepy TBEPAbIX OTXOAOB U OpPraHu3alus PELUKIOB M0
Pa3JIMYHBIM TUIIAM IPOMBIILIEHHBIX OTXO10B.

MeToauuecKue YKazaHud AJs oﬁyqamumxca M0 0CBOCHHIO JICKIIMOHHOI'0 MaTepHuaJia

OcHOBHOE Ha3Ha4Y€HHE JIEKIIMOHHOIO MaTephalia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
IyOOKOE U SICHOE M3JI0KEHHE yueOHOTo mMaTepuana. Ha3zHaueHne COBpEeMEHHOM JIEKIIMM B paMKax
JUCHUIUTMHBL HE B TOM, 4YTOOBI TONYYUTh BCIO HWH(POPMAIMIO IO TEeMe, a B OCBOCHUU
dbyHIaMEHTAIBHBIX MPOOJIEM TUCIMILIMHBI, METOJO0B HAYYHOTO TIO3HAHUS, HOBEHIIIUX TOCTHXKCHHI
HAyYyHOW  MBICTHM. B ydeOHOM mpormecce JEKIUs  BBIIOJIHSAET  METOJOJIOTUYECKYIO,
OpraHU3alMOHHYI0 W HH(pOpManuoHHYI (yHKIUH. JIEKIUsS pacKpbhIBacT TMOHATHHHBIA armmapar
KOHKPETHOW 00JIacTH 3HaHWs, €€ mpoOJeMbl, JaeT IIeIbHOE NPEJCTABICHUE O TUCIUILIUHE,
MOKa3bIBAET B3aUMOCBSI3b C IPYTUMHU JTUCHHUILUIMHAMU.

[InanupyemMble pe3yabTaThl MPU OCBOSHUHU O0YYAIONIMMCS JIEKIIMOHHOTO MaTepHana;

— TMOJyYEHUE COBPEMEHHBIX, LEIOCTHBIX, B3AMMOCBI3aHHBIX 3HAHUW, YPOBEHb KOTOPBIX
ONPEAEIISIETCS LIEJIEBOM YCTAHOBKOW K KaK10M KOHKPETHOU TEME;

— TIOJy4YeHHE OINbITa TBOPUYECKOU PabOTHI COBMECTHO C MPEMO/IaBaATEIICM;

— pasBuTHEe  TPO(ECCHOHATHLHO—ACIOBBIX  KAdecTB, JIIOOBH K  TMpPEAMETy W
CaMOCTOATEIBHOTO TBOPYECKOTO MBIIIJICHUSI.
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— TOsIBJIEHHE HEOOXOJAMMOTr0 HHTEpeca, HEOOXOAUMOTO JIJIsi CAMOCTOSITEIbHON paboThI;

— IIOJIyYeHHE 3HAaHHW O COBPEMEHHOM YPOBHE Pa3BUTHS HAyKH M TEXHUKH U O IIPOTHO3E
WX pa3BUTHS Ha OJIMDKAWUIINE TOJIBI;

- HaquTCSI MCTOOANYCCKHN O6pa6aTI)IBaTB MaTepI/IaJI (BI)II[CJISITI) TJIaBHBIC MBICIIN H
MOJIOKEHHUS, TIPUXOAUTH K KOHKPETHBIM BBIBOJIaM, ITOBTOPATH MX B PA3IHMYHBIX (POPMYIHNPOBKaAX);

— TOJy4YeHHe TOYHOTO MOHUMAaHUS BCEX HEOOXOIUMBIX TEPMUHOB U TMOHSTHIA.

JleximoHHBINT ~ MaTepuad  MOXET  CONPOBOXKIATHCS  JEMOHCTpalMel  ClailioB U
WCIIOJIb30BAaHUEM  pa3JaTOYHOr0 MaTepuaia TpH TPOBEACHHH KOPOTKUX JUCKycCHid 00
O0COOCHHOCTSIX MPUMEHEHHUS OTAEIbHBIX TEMATHK 0 IUCIUIUINHE.

CTpyKTypa MpeIoCTaBICHUS JICKITMOHHOTO MaTepraa:

—  @opMyIMpOBAaHKE TEMBI, LIEJEH U 3a1a4

— HM3noxenue marepuaia

— BrIBOIBI U 3aKIIIOYEHHE.

11.1 Metoauveckue ykKa3aHusi Ui O0y4arOIIMXCH MO NMPOXO0KACHUI NMPAKTHYECKHX
3aHATHH

[TpakTHueckoe 3aHATHE SBISETCS OJHOM M3 OCHOBHBIX (OPM OpraHu3aluu y4eOHOTO
mporecca, 3aKII0YaroNIascs B BHIMOTHCHHA OOYYArOIIMMHUCS IT0J PYKOBOJCTBOM IIPEIOIaBaTENs
KOMIUIEKCa Yy4YeOHBIX 3aJlaHuil C IeNbI0 YCBOGHUS HAy4YHO-TEOPETUYECKUX OCHOB Y4eOHOI
JTUCIUTUTMHBI, TPUOOPETEHUSI YMEHUN U HABBIKOB, OTBITA TBOPUECKOM IEATETLHOCTH.

[lenpro MPaKTUYECKOTO 3aHATHUA Ui OOydYarollerocss SBJIseTCS MPUBUTHE OOydaromeMcs
YMEHHU 1 HAaBBIKOB IPAKTHYECKON IEATEIBHOCTH 10 U3y4aeMOH AUCIUIUIMHE.

[Tnanupyemble pe3ynbTaThl MPU OCBOSHUH O0YYAIOMIMMCS MPAKTUIECKUX 3aHATUM:

— 3aKperuvieHue, YriyOlieHuWe, paclIMpeHue W JeTauu3alus 3HAaHUW TpU  PELICHUU
KOHKPETHBIX 3a/lad, B TOM 4HCJIE€ THIIOBBIE, IIOBEPOUYHBIE PACUETHl HPUPOJOOXPAHHOTO
000opyI0BaHUS;

— pa3BUTHE  [I03HABAaTEIbHBIX  CIIOCOOHOCTEH,  CAMOCTOSITEILHOCTH  MBIIUICHHUS,
TBOPUYECKOH aKTUBHOCTHU IIPU 0OOCHOBAHUH BHIOOPA OYMCTHOTO 000PYI0BaHUS;

— OBJIQJICHHE HOBBIMH METOJaMH UM METOJIMKAMU PacyeTOB BIMSHUS CHCTEM OYHUCTKHU HA
COCTOSIHUE aTMOC(hephl H BOJHBIX 00BEKTOB;

— BBIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TMOJNYYCHHBIX 3HAHUU JUIs
BBITIOJTHEHMSI 3a/1aHU;

— oOecrnieueHre palMOHAIBHOIO COYETaHHMS KOJJIEKTMBHOM M MHIMBUAYAIbHOW (hopM
oOy4eHHs.

QDYHKIUU TPAKTUYECKUX 3AHITHIM:

— II03HaBaTeJIbHas,

— pa3sBHUBaKOIIAL;

— BOCHUTaTEJbHAs.

[To xapakTepy BBITIOJHSEMBIX OOYYAIONIMMCS 3aJaHUid TI0 TPAKTHYECKUM 3aHSATHUSIM
MOApa3AEIsA0TCS Ha:

—  03HAaKOMHUTEIIbHBIE, IIPOBOAUMBIE C LIEIBIO 3aKPEIUICHUS] U KOHKPETH3AIMH U3yYCHHOTO
TEOPETUYECKOT0 MaTepHaa;

— aHAJINTHYECKHUE, CTaBsIIME CBOEH LIEJIbIO0 MOydeHHe HOBOW MH(OpMaLu;

— TBOpYECKHE, CBSA3aHHBIC C IOJIyY€HHEM HOBOW HMH(OPMAIMM IyTEeM CaMOCTOSTEIbHO
BBIOPAHHBIX MOAXO00B K BEIOOPY MPUPOJOOXPAHHOTO 000PYI0BaHHUS.

@opMbl  OpraHM3alMKM TMPAKTUYECKUX 3aHATUH ONPEACIAIOTCS B COOTBETCTBHU  CO
cneun(pUIeCKUMU OCOOCHHOCTSAMHU Y4eOHOM AMCUUIUIMHBL M I1ensiMu oOy4yeHus. OHHU MOTYT
MPOBOANTHCS:
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— B HE HHTEPAaKTUBHOM (opMe (BBIIIOJHEHUE YIPAKHEHUI, pEIIeHHuEe THUIOBBIX 3ajady,
pellIeHne CUTYAallMOHHBIX 3314 U JPYToe).

MeTtoauka NpoBeACHUS MPAKTHYECKOTO 3aHSATHS MOXKET ObITh Pa3IUYHOM, IPH STOM Ba)KHO
TOCTIDKEHHE OOIIeH 1eNTH TUCIIUIUTHHEL.

BoinonHeHne pacyeTHBIX 33JaHUN  TO3BOJISIET Pa3BUTh CIOCOOHOCTH CTYACHTOB K
CaMOCTOSITEJIbHOMY PEIICHUIO NPUKIAJAHBIX WHKEHEPHBIX 33/]a4, PACCMOTPETh TUIIOBBIEC 3a/ayH,
BO3HUKAIOIIME TMpU pealn3allid Mep MO0 OOECHeueHUI0 TEeXHOC(HEepHON U HSKOJIOTHYeCKOn
0e30macHOCTH U TpeOyIoIIne OCYIIECTBICHUS PACYETOB.

TpeOoBaHus K NPOBeIeHUI0 NPAKTHYECKUX 3aHATHI

JUId IpOXOXKACHUS Kypca IPAaKTUYECKUX 3aHATUN CTYJEHT JOJKCH:

- 3HAKOMHUTHCS C IUIAHOM IIPOBEICHMSI KaXKA0TO 3aHATHUSA,

- mepel KaXIbIM 3aHATHEM M3y4yaTb TEOPETHUYECKHH Marepuan, HEeOOXOOUMBIH s
BBITIOJIHEHHS TIPETYCMOTPEHHBIX IIAHOM 33JaHUM, aHAJIM3HPOBATH HCCIEAyeMble MpPOOIeMBI U
TOTOBUTH BOIIPOCHI 110 TEME 3aHATHUA,

- B YCTAaHOBJICHHBIE CPOKH BBINOJHATh WHIUBUIYAJIBbHbIC IIPAKTUYECKUE 3aJaHUsA U
Y4acTBOBATh B JUCKYCCUAX U KOJUIEKTUBHOM PELICHUH ITOCTaBICHHBIX 3a/1a4,

- CIIEI0BATh X0y YIIPaBJIAEMOM IUCKYCCUM U YKa3aHUAM IPENoAaBaTes.

MeToauuecKue YKazaHus 1Jisd oﬁyqamumxca MO0 MPOXOKACHUIO HaﬁopaToprIX paﬁoT

B xone BrmonHEHUs 1a00paTOPHBIX padoTa 00YYArOIIUICS JODKEH YIITIyOUTh U 3aKPEITUTh
3HaHUs, IPAKTUYECKNUE HABBIKU, OBJIAJETh COBPEMEHHON METONMKON M TEXHUKOHN DKCIEPUMEHTa B
COOTBETCTBMHM €  KBaIM()UKAIMOHHOW  XapaKTEPUCTHKOM  oOydaromerocs. BeimonHenue
71a00paTOPHBIX PAabOT COCTOUT U3 HKCHEPUMEHTAIBbHO-NPAKTHUUYECKON, PacUEeTHO-aHATUTHUYECKON
4acTe U KOHTPOJIbHBIX MEPOIIPUATHH.

BoimonHenue mabopaTopHbBIX paboOT OOydaromMMCs SBISETCS HEOThEMJIEMOW YacTbhiO
U3Y4YEHUS JUCLUIUIMHBL, ONpENENsIeMON Y4YeOHbIM IUIAaHOM M OTHOCHUTCS K CpEICTBaM,
00ecreYrBaOUM peIlIeHHe CIEIYIOIMX OCHOBHBIX 3a7ay Yy 00y4aroIerocs:

— NpHOOpETeHNE HABBIKOB MCCIIEOBAHUS MPOIIECCOB, SIBJICHUH U OOBEKTOB, N3yYaEeMBIX B
paMKax IIaHHOfI JAUCHUITIIUHBI,

— 3aKpCIJICHUC, PA3BUTHUC W [ACTAJIUM3allUsd TCOPCTUUCCKUX 3HaHI/II>'I, MOJIYUYCHHBIX Ha
TEKIUSX;

— TOJy4YeHHe HOBOW MH(pOpPMAIIMU MO MPOIECCaM OYUCTKU Ta30BBIX BHIOPOCOB M CTOUHBIX
BOJ;

— TpUOOpETEeHUE HABBIKOB CAMOCTOSTEIILHON pabOTHI ¢ JJaOOpaTOPHBIM 000OPYIOBAaHUEM U
npudopamu.

3aganue u TpeOOBAHUS K IPOBEJECHHIO JJA00PATOPHBIX PadoT

JlaGopaTopHbIe 3aHATHSI TIPOBOIATCS MOCIIE JIEKIINHA, TAIOIMNUX TEOPETUICCKUE OCHOBBI JIJIS
UX BBITIONHEHUS. JlomyckaeTcsi BBIMOIHEHHE J1a00paTOPHBIX 3aHATUN A0 MPOYTEHUS JCKIHH C
LIEJIBI0 00JIETYCHUS N3YUCHHUS TEOPETUUYECKOT0 MaTeprasa pyu HATHIUHM OIMMCAHUK padoT,
BKJIIOUYAIOLTNX HEOOXOUMbIE TEOPETHUECKHUE CBEICHUS WU CCHUJIKM Ha KOHKPETHBIC yueOHbIC
W3JIaHMs, COJCPIKAINE ITH CBEICHUSI.

JIa60paTopHLIe 3aHATUA JOJIKHBI IIPOBOJUTHCA B CIICHUAIM3UPOBAHHBIX Ha60paTOpI/IHX,
COOTBCTCTBYIOIIHUX CAHUTAPHO-TUTUCHUYCCKHUM HOpMaM U Tpe6OBaHI/ISIM 0€30I1acHOCTH.

Bo Bpemst mabopaToOpHBIX 3aHITHIA TOIKHBI COOIOAATHCS MOPSIOK M TUCITUILTAHA



20

B COOTBCTCTBUU C IIpaBUJIAMU ITOJIb30BAHUA JaHHOM na60paT0pHeI71. MaTepI/IaJIBHOC obecrnieucHue
JOJIZKHO COOTBETCTBOBATL COBPEMCHHOMY YPOBHIO IIPOBCACHUA OKCIICPUMCHTA B obnactn
OKOJOTHYCCKUX I/I3MepeHI/II7L

JlaGopaTopHbIe 3aHATHSI TOJKHBI OBITh 00ECTICUCHBI B JOCTATOYHOM 00BheMe HEOOXOTMMBIMH
METOJIMYECKMMH MaTepHalaMi K IUKITY Ja00paTOpHbIX padoT MO JaHHOW TUCIUILINHE.

K BbinonHeHuto n1abopaTopHOM pabOThI JOMYCKAIOTCS CTYJAEHTHI, TOATBEPIUBIINE
TOTOBHOCTH B 00beMe TPEOOBaHUH, COJIEPIKAIINUXCS B METOAUIECKUX YKa3aHUSIX K JJA0OpaTOpHOU
pabote U (WIK) B YCTHBIX NPEABAPUTEIHHBIX YKA3aHHUIX MPENOIaBaTesl.

I1o oxoH4aHuu 1a00PaTOPHOM paObOTHI CTYIEHTHI 00sI3aHbI IPEICTABUTH OTYET
MPENOAABATEINIO ISl IPOBEPKH C MOCIeayromen 3amuTon. [1o cornacoBanuio ¢ npemnogaBarenem
JIOITyCKaeTCsl MPECTaBIEHUE K 3alUTe 0TYeTa O J1ab0opaToOpHOM paboTe BO BpeMsl CIEIYIOIIEro
71a00paTOPHOTO 3aHATHUS WM B MHIUBH Y aJIbHBIE CPOKH, OTOBOPEHHBIE C MPETIOIaBATENIEM.

JlonmycKkaeTcst 10 COTIacoBaHMIO € TPenojaBaTeieM MpeACTaBIATh OTYET O JJabopaTopHOi paboTe B
JIEKTPOHHOM BUJIE.

CTyleHT HeCeT OTBETCTBEHHOCTH:

- 32 MPOIYCK Jab0PaTOPHOTO 3aHATHUS M0 HEYBAKUTEIBHON PUYHHE;

- HETIOATOTOBJICHHOCTH K J1a00opaTopHO padoTe;

- HECBOEBPEMEHHYIO C]auy OTYETOB O TaOOpaTOpHOI paboTe U MX 3alIUTY;
- MOpUYy UMYIIECTBA U HAHECEHHE MaTepuaIbHOro yiepba gadbopaTtopuu.

JlaGopaTopHO€ 3aHATHE COCTOMT U3 CIEAYIOUINX 3JIEMEHTOB: BBOJHAS YaCTh, OCHOBHAS U
3aKJIFOUUTEIIbHAS.

BBoanas yacth obecrieurBaeT MOATOTOBKY CTYJICHTOB K BBITIOJHEHUIO 3a7aHuii paboThl. B
€€ COCTaB BXOJAT:

- opMyIUpOBKa TEMBI, LIEIH U 33]a4 3aHSITHS,

- U3JI0KEHHUE TEOPETUUECKUX OCHOB pabOTHI;

- XapaKTepUCTHKA COCTaBa M OCOOCHHOCTEH 3a/1aHuil pabOTHI 1 0OBSICHEHNE METO/IOB

(crtoco00B, MPHEMOB) UX BBITIOJIHEHMUS,

- XapaKTepucTHKa TpeOOBaHU K pe3ynbTary padoThl;

- HHCTPYKTAX 10 TEXHHUKE O€30MaCHOCTH MPH SKCIUTyaTallui TEXHUYECKUX CPE/ICTB;

- MpOBEpKa TOTOBHOCTHU CTYJIEHTOB BBITIOJIHATE 3aJJaHUsI pa0OThI;

OcHOBHas 4acTh BKIIIOYAET MPOIIECC BHITIOIHEHNUS JTa00paToOpHON paboThl, ohopMiteHne
oryera U ero 3amuTty. OHa MOKET CONPOBOXKIATHCS JOMOIHUTEIBHBIMU Pa3bsICHEHUSIMU IO XOAY
paboThl, yCTpaHEHUEM TPYIHOCTEHN MpU €€ BBIINOJIHEHUH, TEKYLIIUM KOHTPOJIEM U OLEHKOM
Pe3yJbTATOB OT/ENbHBIX CTY/IEHTOB, OTBETAMH Ha BOIIPOCHI CTY/IEHTOB.

Bo3mosxHO TpoOHOE BBHIMOTHEHUE 3a/IaHUsI( 1) TT0] PyKOBOACTBOM TMPEIIOAaBaTENsl.
3aKIII0YMTeNbHAS YaCTh COAEPIKUT:

- IOJIBEJICHNE OOIINX UTOrOB 3aHATHS;

- OLICHKY Pe€3yJIbTaTOB Pa0OThI OTJENIBHBIX CTYICHTOB;

- OTBETHI HA BOIIPOCHI CTYECHTOB;

- BbIIa4y PEKOMEHJIAIHi [0 yCTPaHEHUIO MPOOEJIOB B CUCTEME 3HAHUM U yMEHUI
CTYACHTOB, 0 YJIyUIIEHUIO PE3yJIbTaTOB PAOOTHI.
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Crpykrypa u ¢popma ordera o 1a00paTopHOii padore
B otuer no nabopaTopHoit paboTe HOHKHBI OBITh BKIIOUEHBI CIICTYIOIINE TTYHKTHI:

—  TUTYJIbHBIH JIUCT;

—  1eTb paboThI;

- KpaTKUC TCOPECTUUCCKHUE CBCACHUA,

—  OIMCaHME 3KCIEPUMEHTAILHON YCTAaHOBKH M METOJIUKH SKCIIEPUMEHTA;
—  DKCIEpUMEHTAJIbHBIE PE3YJIbTATHI;

- aHaJIN3 Pe3yJIbTaTOB PabOThI;

— BBIBOJBI.

TpedoBanus k opopmiieHHIO 0TYETA 0 JIaDOPATOPHOI padoTe

TumynbHoLl 1ucm SIBISETCS NIEPBOU CTpaHuLeH 110001 HaydHOH pabOThI U ISl KOHKPETHOTO
BUJa pabOThI 3aMoJIHACTCS 10 ONpeeNeHHbIM npaBuiaM. /i nabopaTopHoil pabOThl TUTYJIBHBIHI
JUCT OPOPMIISIETCS CIACAYIOIHUM 00pa3oM.

B BepxHeMm mnoje nMcra yKasbIBalOT IIOJHOE€ HAWMEHOBAaHUE Y4YeOHOTO 3aBeleHHs U
Kadeapel, Ha KOTOPOH BBHITIOJHSIACH TaHHASA padoTa.

B cpennem momne ykaspiBaeTcs BHA paOOThl, B JaHHOM cllydae jabopaTopHas padora ¢
yKa3aHHEM JIUCIMIUIMHBI, 10 KOTOPOW OHA BBINIOJHEHA, W HWXKE e¢¢ Ha3BaHue. HasBaHue
nabopaTopHOil paboTHI MPUBOIUTCS O€3 CII0BA Mema M B KABBIYKH HE 3aKITFOYACTCH.

Janee Ommke K IpaBOMy Kparo THUTYJIBHOTO JINCTA YKa3bIBAIOT (DaMUIINIO, HHUIIUAIIBI, KYPC
U TPYMIly YYallerocs, BHIIOJHUBIIETO padoTy, a Takxke (haMUINI0, UHUIHUAJIBI, YUEHYIO CTEeTIeHb U
JOJKHOCTH MPENoJiaBaTesl, IPUHIBIIETO padboTy.

B HmKHEM 1oJIe JMcTa YKa3bIBAa€TCsl MECTO BBIMOJIHEHHS PaOOTHI M TOJ] ee Hamucanus (0e3
CJIOBa 200).

Llenvy pabomel NOJKHA OTpakaThb TeMy JaboOpaTOpHOM pabOThl, a TaKKe KOHKPETHBIC
3aJja4uM, MOCTABJICHHBIC CTYACHTY Ha Mepuoj BbIMoNHEHUS paboThl. [lo o6beMy 1enb paboThl B
3aBHCUMOCTH OT CJIO)KHOCTH M MHOT'033JJaYHOCTH PabOTHI COCTABIISIET OT HECKOJIBKUX CTPOoK 10 0,5
CTpaHUIIBL.

Kpamkue meopemuueckue céedenusi. B 3ToM paszene uznaraercsi KpaTkoe TEOpeTUUECKOoe
OMHCaHUE H3Y4YaeMOro B paboTe SBICHUS WM TpoIlecca, MPUBOAATCS TaKKe HEOOXOAMMBIE
pacueTHble QopMmyibl. MaTepuan pasjena He JO0JKEH KOIMUPOBATh COAEpKAaHME METOAMYECKOTO
mocoOus WM yuyeOHHMKa MO JAaHHOUM TeMe, a OTPaHMYMBACTCS U3JI0)KEHHWEM OCHOBHBIX MOHATUU H
3aKOHOB, PacUeTHBIX (GOpMyJI, TaOIUI, TPEOYIOMIMXCS IS JaTbHEHUIeH 00pabOTKN TOTYyYEHHBIX
AKCIIEPUMEHTATIBHBIX pe3ynbTaToB. OOBeM nuTeparypHoro o03opa He JOJKEH MpeBbIaTh 1/3
4acTH BCEro OTYeTa.

Onucanue 3KCnepuMeHmMAanbHOU YCMAHOBKU U MemoOuxku 3KcnepumeHma. B naHHOM
paszerne IpUBOAUTCS CXeMa SKCIIEPUMEHTAIBHON YCTAaHOBKHM C OMMCAHUEM €€ paboThl U MOAPOOHO
W3NIaraeTcss METOJMKAa TPOBEACHHS JKCIEPUMEHTa, MpOIlecC MOJIYYEHHs] JAHHBIX M CIIOCO0 HX
00paboTku. Ecim uConb3yIoTCsl CTaHAapTHBIC TTAKEThl KOMITBIOTEPHBIX MPOrpaMM il 00pabOTKH
OKCIIEPUMEHTANIBHBIX  PE3yJAbTaTOB, TO  HEOOXOAMMO  OOOCHOBaTh  BO3MOXKHOCTb U
11eIecoo0pa3HOCTh UX MPUMEHEHHUsS, a TakKe TMOJPOOHOCTH OO0padOTKH JaHHBIX C MX MOMOIIBIO.
Jlna 1abopaTOpHBIX paboOT, CBSA3aHHBIX C KOMIBIOTEPHBIM MOAECTUPOBAHUEM (PU3NYECKUX SBICHUI
¥ TIPOIIECCOB, HEOOXOAMMO B 3TOM pasfelie OMUCATh MAaTeMAaTHYECKYI0 MOJIENIb U KOMITbIOTEPHEIE
MIPOrPaMMBbI, MOAECTUPYIOILIUE TaHHBIC SIBICHUSI.

Oxcnepumenmanvivle  pe3ynbmamel. B 3TOM  paszgene NpHUBOJSATCS HEMOCPEICTBEHHO
pe3yNbTaThl, MOMyYEHHBIE B XOJ€ MPOBEACHUS JIaDOpAaTOPHBIX padOT: HKCIEPUMEHTAIbHO WU B
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pe3yabTaTe KOMIIBIOTEPHOTO MOJEIMPOBAHUS OIpEe/ICHHbIE 3HAu€HHsl BEJIUYMH, Trpaduky,
Tabnuuel, quarpammbl. O0s3aTeIbHO HEOOXO0IMMO OLEHUTH MOIPEHIHOCTH U3MEPEHUH.

Ananuz pezynomamoe pabomsi. Paznen oryera NOJDKEH CoOJEpXaThb IMOAPOOHBIN aHAIM3
MOJTYYCHHBIX PE3yJIbTATOB, MHTEPIIPETAIIMIO 3TUX PE3YyJIbTaTOB HAa OCHOBE (DM3MYCCKHX 3aKOHOB.
Crnenyer cpaBHUTH HOJIYYEHHBIE PE3YJbTaThl C U3BECTHBIMH JIMTEPATYPHBIMU JTaHHBIMHU, 0OCYIUThH
UX COOTBETCTBHE CYIICCTBYIOIIUM TEOPETUYECKUM MOAESAM. Eciam 0OHapy»KeHO HECOOTBETCTBHUE
MOJIyYEHHBIX Pe3YyJbTaTOB U TEOPETUUYECKUX PACUETOB WM JIMTEPATYPHBIX JAHHBIX, HEOOXOAUMO
00CYIMTH BO3MOXHBIE IIPUYNHBI ITUX HECOOTBETCTBUIA.

Bvigoovi. B BbIBOZAax  KpaTKO  HW3JAraroTcst  pe3yjbTaThl  paOOThl:  MOJy4YCHHBIE
HKCIIEPUMEHTAIBHO WM TEOPETHYECKH 3HAYCHHS (DU3WYCCKUX BEJIWYHMH, MX 3aBUCHMOCTH OT
YCIOBUH SKCHEPUMEHTA WM BHIOPAHHOM pAacyeTHOW MOJEH, YKa3bIBaeTCs UX COOTBETCTBHE HIIU
HECOOTBETCTBHE (M3NYECKMM 3aKOHAM U TEOPETHYECKHMM MOJENSIM, BO3MOXKHBIC HPUYHHBI
HECOOTBETCTBHSL.

Otyet mo nabopaTopHoil padore odopmisieTcss Ha Oymare cranmaptHoro gopmara A4 Ha
OJTHOM CTOPOHE JIMCTa, KOTOpBIE CIIMBAIOTCS B CKOPOCIIMBATENIE WK NeperuieTaroTes. JlomyckaeTcs
opopmieHue ordera 1o  JabopaTopHOW ~ paboTe  TOIBKO B OSJICKTPOHHOM  BHJIE
cpeactBamu Microsoft Office.

Bo3moxHO 0hopMIIsTH B KOHIIE cemMecTpa OOLIUil OTYET MO BCEMY LUKIY J1a0OpaTOpHBIX
paloT, NOCBALICHHBIX UCCIEI0BAaHUIO OAHOTO M TOTO MPOLECCca pa3HbIMU METOAaMH, O(OPMIISIOTCS
TaKXKe W OTIEJBbHBIC OTYETHI 1O KaXIOW paboTe IMKIAa 1Mo Mepe MX BhINOJIHEHUs. Ha ocHoBe
OTYETOB IO KaXJOW paboTe B KOHLE ceMecTpa O(opMisieTcss UTOTOBBIA OTYET, B KOTOPOM
OCHOBHOE BHHMAaHHE JIOJDKHO OBITh Y/IEICHO aHajdu3y pe3yJbTaToOB, IOJIYYCHHBIX B Pa3HbBIX
nabopaTOpHBIX paboTax.

MeTtoauyeckue ykazaHus Ajs 00y4aroluXcs M0 MPOXO0KIEHHI0 KYPCOBOI0
NPOECKTHPOBaHUs/ padoThI

KypcoBoii npoekt/ paboTa mpoBOIUTCA C LENbI0 (OPMUPOBAHUS Y OOYUarOIIUXCS OIBITA
KOMILIEKCHOTO PEIICHUs] KOHKPETHBIX 33724 PO(eCCHOHATBHON e TETbHOCTH.

KypcoBoii npoekt/ paboTa mo3BoIsieT 00y4aromeMycs:

— CHUCTEMaTH3UpPOBaTh U 3aKPEMMTh MOIy4YEHHbIE TEOPETUYECKHE 3HAHUS M NPAKTUYECKHE
yMEHUS 1O MPOoPECCHOHATbHBIM YYEOHBIM JMCLUUIUIMHAM M MOJIYJISAM B COOTBETCTBHM C
TpeOOBAaHUSAMH K YPOBHIO MOJTrOTOBKH, YCTAHOBJICHHBIMU IPOrpaMMOi Yy4eOHOW IMCLUIUINHBI,
IIPOrpaMMOil MOATOTOBKH CIEIMATINCTA COOTBETCTBYIOLIETO YPOBHSI, KBATM(PHUKALIUH;

— TPUMEHUTHh IIOJyYeHHBIC 3HAHUS, YMEHHS W TPAKTHYECKUH ONBIT TPH PEIICHUN
KOMIUIEKCHBIX 33/1a4, B COOTBETCTBHH C OCHOBHBIMU BUAAMHU MPOGECCHOHATHLHON JAESITEIBHOCTH 10
HaMpaBJICHUIO;

—  yIIyOUTh TEOPETUYECKUE 3HAHHS B COOTBETCTBUM C 33JJaHHOM TeMOH;

— chopMupoBaTh yMEHHUS TNPHUMEHATh TEOPETHYECKHE 3HAaHUS MPH  PELICHUU
HECTaHAAPTHBIX 3a7ay;

— IpUOOpecTH OIBIT aHATUTUYECKOM, pacu€THOH, KOHCTPYKTOPCKOM paboTel u
c(OpMHPOBATH COOTBETCTBYIOLINE YMEHUS;

— chopmupoBath yMeHHUsS PAOOTHI CO CIENHAIBHONW JIMTEPATypOH, CIPaBOYHOM,
HOPMATHUBHOM U TIPAaBOBOH JIOKYMEHTANIMEH 1 MHBIMU HH()OPMAITHOHHBIMH HCTOYHUKAMU;

— cdopmupoBaTh yMeHUS (HOPMYIHPOBATH JIOTUYECKH OOOCHOBAaHHBIC  BBIBOJIBI,
MPEUIOKEHHS U PEKOMEHJIAINH 110 Pe3yJIbTaTaM BBIIIOJHEHUS pabOTHI;

—  pa3BUTH NPO(HECCHOHATBHYIO MMCHbMEHHYIO U YCTHYIO PeUb CTY/IEHTOB;

— pa3BUTh CHUCTEMHOE MBIIUICHHE, TBOPYECKYI0 HHHUIMATHBY, CaMOCTOSATEIHLHOCTS,
OpPTraHU30BAHHOCTH U OTBETCTBEHHOCTH 32 IPHHUMAEMBIE PEIICHUS;

— chopMupoBaTh HaBBIKM IUIAHOMEPHOH  perymsipHoil paOoThl Haja  pelIeHHeM
MIOCTaBJICHHBIX 3a]1a4.
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CTpyKTypa NosiICHUTEJbHON 3allMCKH KyPCOBO#i padoThl / MpoeKTa

[Io copepxaHHIO KypCOBOM IpOEKT/paboTa MOKET HOCHUThb KOHCTPYKTOPCKHM,
TEXHOJIOTUYECKUH HJIM ONBITHO — AKCIEPUMEHTaIbHBIA XapakTep. [1o 00bEMy KypcoBOil MpoekT
NOJbKeH ObITh He MeHee 45 — 55 cTpanun nedatHoro Tekcra. Ilo cTpykType KypcoBOW MpOEKT
COCTOUT U3:

- BBEJICHHUS, B KOTOPOM pPAaCKphIBaeTCA aKTyaJIbHOCTh U 3HaYEHHE TEMBI U (GOPMYIUPYETCS
LeN1b. 3/1€Ch K€ HA3bIBAIOTCS M KOHKPETHBIE 3a/1a4y, KOTOPHIE IPEICTOUT PELIUTh B COOTBETCTBHUH C
nocrapieHHOW wenbto. [Ipm ux ¢GopMUPOBAHHMK HUCHOJIB3YIOTCS, HANPUMEp, TaKUE TJIaroJibl:
U3yYUTh..., BBISBUTb..., YCTAaHOBUTh... U T. 1. OObem BBeneHus cocrasiser 1/10 or obumero
o0Bbema paboThl;

- TEXHOJOIMYECKOM 4YacTH, B KOTOPOW JAaeTCs OINUCAHUE CTPYKTYpbl NPEAIpUATHS,
00opy/I0oBaHUs 1i€Xa, TEXHOJOTHYECKOro MpOIlecca, €ro BO3JEHUCTBUS Ha OKPY’KAIOLIYIO Cpexy
(atmocepHbIil BO31yX, BOAY, MOYBY), HEJOCTATKOB OOHAPYKEHHBIX B IPOLIECCE IKCIUTyaTal[H
NEHCTBYIOLIEr0 OYHCTHOTO OOOpYIOBaHMSI W IyT€H yCTpaHEHHs] WX, a TaK K€ NPaKTHYeCKOoe
000CHOBaHHUE TEMBI, KOTOPOE MPEJICTABICHO B BUI€ I'paMKOB, TAOIMILI, CXEM U IPOTPaAMM;

- TPOEKTHOM YacTH, B KOTOpPOH cojaepKarcsd, pacyeTbl MaKCHUMAJIbHBIX MPHU3EMHBIX
KOHLEHTpAlUi 3arpsA3HSIONIMX BELIECTB, HOPMAaTHUBHO JOIYCTUMBIX KOHILIEHTpPALMi BpEIHBIX
BELIECTB B CTOYHBIX BOJaX, COpachlBa€MbIX B BOJHBIE OOBEKTHI, MPHUOPUTETHOCTH MpHUMECEH,
KOHCTPYKTUBHBIX 0COOEHHOCTEH MPUPOA03aIIUTHOIO 000pyA0BaHMs, ero 3()(HEKTUBHOCTH U T.IL., &
TaK K€ paccMaTpHUBAIOTCS U pa3padaThIBalOTCS CUCTEMbl OUMCTKU Ta30BbIX BBIOPOCOB, CTOUHBIX
BO/JI, IIPOLIECCOB NEPepabOTKU OTXOJI0B, MPaBHJIa HKCIUTyaTallMH JASHCTBYIOLIET0 000PyA0BaHMUs, 110
HOBOW T€XHUKH U TEXHOJIOTHH;

- 3aKJIF0YCHUS,

- IUTEpaTypHl;

- IPUJIOKEHMSI - MAaTEPUAJI, TONOJHAIOUINM TEKCT MOSACHUTENbHON 3anucku. [Ipunoxenusamu
MOTYT OBIThb, Hampumep, rpadudeckuii marepuain, Tabmuiel Oonbimoro 6 ¢dopmara, pacyeTsl,
OINMCaHME almapaTypbl U MpUOOPOB, OMHMCAHUE AITOPUTMOB M HPOTpaMM 3ajad, pellaeMbIX Ha
OBM u T.1.

TpeodoBaHusi K 0()OpMIIEHUIO MOSICHUTEILHOM 3aNIMCKHA KYPCOBOI padoThl / MpoeKTa

1. O61mue TpeboBaHus

1.1 CTpaHUIIBI MOSICHUTEILHOM 3aMCKH JIOJDKHBI COOTBETCTBOBATH opmaty A4 (210x297
MMm) 1o 'OCT 9327 - 60. Jlonmyckaercs NpeACTaBIsATh WUTIOCTPALUH, Ta0IHIIBI, pactiedaTku ¢ 9BM
Ha Jiuctax popmara A3 (297x420 mm).

1.2 TekcT MosICHUTENHHOM 3aMUCKH CIEAYET pacioiararb, CoOOI0as CleAyOIUe pa3Mephl
nosieit: ieBoe - 20 MM, nipaBoe - 10 MM, BepxHee - 20 MM, HiKHEE - 20 MM.

1.3 Tlpu BBIMOMHEHUU MOSICHUTEIHHON 3aIUCKU Ha KOMIIBIOTEPE PEKOMEH IyeTCsl HAOUBATh
TEKCT Yepe3 MoJITOpa MHTEepBaja Ha OJIHOM CTOpOHE JincTa, mpuMeHss mpudT 12 umu 14 pasmepa
Times New Roman wim Arial. AG3amHbIi OTCTYII IOJDKEH OBITh OJJMHAKOBBIM I10 BCEMY TEKCTY
cTaHjapra u paseH 10 Mm.

1.4 OneuaTku, ONKCKU U TpadudecKue HETOYHOCTH, OOHAPY>KEHHBIE B MIPOLIECCE
MOATOTOBKHU MOSICHUTEIBHOM 3aMUCKH, JTIOIYCKAETCsl UCIIPABIIATh MOAYMCTKON HUITU 3aKpaIIMBAHHEM
0enoiif Kpackoil 1 HAHECEHUEM Ha TOM K€ MECTe MCIIPaBJICHHOTO TeKcTa (rpadukim)
MalIMHOMUCHBIM CIIOCOOOM WJIM YEPHBIMH YEPHUIIAMHU, ITACTOW WU TYIIBIO - PYKOITUCHBIM
crocobom.

2 Hymepanus cTpaHul

2.1 CtpaHuULbI TOSICHUTENILHOM 3aIMCKU ClIeyeT HyMepoBaTh apabckuMu udpamu,
coOJTrO/1ast CKBO3HYIO HyMEPAIIHIO 110 BCEMY €€ TeKcTy. HoMep cTpaHHIIbI IPOCTABIISIOT B IIEHTPE
HUKHEH 4acTH JucTa 0e3 TOUKH.
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2.2 NnmocTpaiy U TaOIULbl, PACHOI0XKEHHBIE Ha OT/AEIbHBIX JINCTAaX, BKIIOYAIOT B
OOLIYI0 HyMEpaLHUIO CTPAHULL TOSICHUTEIbHON 3aIHUCKH.

2.3 TUTyNbHBIN JUCT BKIIOYAIOT B OOILYI0 HyMEpALHIO CTPAHUIL TOSICHUTEIbHON 3aITUCKH.
Howmep cTpaHu1ipl Ha TUTYJIBHOM JIUCTE HE MPOCTABIISIOT.

3 JleneHue TEKCTa

3.1 OCcHOBHYIO YacTh NOSICHUTEIBHOMN 3alUCKU CIEYET JeNUTh Ha pa3jieibl. Paznens MoryTt
JeTUThCS Ha IMyHKTHI WM Ha NOJpa3aelibl U MyHKThI. [[yHKTBI, Ipu HEOOXOJUMOCTH, MOTYT
JEJINTHCS Ha MOITYHKTBHI.

3.2 Pa3pensl, noxpa3eibl, MyHKThl U IOIITYHKTBI JOJDKHBI IMETh HOMEP U
COZEPKATEIBHBIN 3ar0JI0BOK.

3.3 Paznensl, noapasaensl, MyHKThI, HOAIMYHKTHI CJI€AYyeT 3alUChIBaTh C a03aI[HOr0 OTCTYyIA.

4 Hymepauust pa3qesioB, NOJpa3ieaoB, yHKTOB U MOAIYHKTOB

4.1 Paznenbl NOACHUTENIBHOM 3alIMCKU JOJDKHBI MIMETh MTOPSAIKOBBIE HOMEPA B IIPEJIENAX BCErO
JOKYMEeHTa, 0003HaueHHbIe apaOCKuMu L pamu 0e3 TOUKU U 3allMCaHHbIe ¢ a03aIlHOr0 OTCTYTA.
[Tonpa3zneinsl 10JKHBI MIMETh HyMEpaLMIO B IIpeJieiax Kaxaoro pasnena. Homep nonpasaena
COCTOMT M3 HOMEPOB pa3jieiia U nojapasjiena, pa3eleHHbIX TOUKoi. B KoHIle HOMepa nojpasnena
TOYKa He cTaBUTCs. Pa3iensl, Kak U OApa3eiibl, MOT'YT COCTOSTH U3 OAHOIO MIIM HECKOJIBKUX
ITyHKTOB.

4.2 Ecnu JOKyMEHT He UMEET 0JIpa3/IeoB, TO HyMepalys MyHKTOB B HEM JOJKHA OBITh B
npeenax Kaxaoro paszesna, 1 HoMep IyHKTa JOJKEH COCTOSATh U3 HOMEPOB pasjiena U MyHKTa,
pa3fesIeHHBbIX TOUKOM. B KOHIle HOMepa IyHKTa TOUKa HE CTaBUTCSL.

[Tpumep

1 Tunel 1 OCHOBHBIE pa3Mepbl
1.1 Hymepanust myHKTOB IEPBOTo pasjiesa J0KyMeHTa

2 TexHuueckue TpeOOBaHUS

2.1 Hymepaiusi myHKTOB BTOPOTO pasjiena JOKyMeHTa

Ecnu nokyMeHT uMeeT mojipasienbl, TO HyMepanus MyHKTOB JI0JKHA ObITh B IIpejenax
noJjipasziesia ¥ HoMep IMyHKTa J0JKEH COCTOSITh U3 HOMEPOB paszenia, Mojpasiesa U MyHKTa,
pa3aelIEHHBIX TOYKAMHU.

[Tpumep

3 MeToabl UCHBITAHUN

3.1 Anmapatsl, MaTepualibl U peaKTUBBI

3.1.1 Hymepanus myHKTOB IEPBOIO MOpa3eiia TPEThEro paszeia JOKyMEHTa

4.3 Ecnu pa3zen cocTOUT U3 OJHOTO NOJpa3iena, To noapasaen He Hymepyercs. Ecnu
IIOZIpa3ell COCTOUT U3 OJHOIO ITyHKTA, TO IIyHKT HE HyMEpYeTCsl.

4.4 Ecnu TEKCT NOSCHUTENIBHOM 3aIIUCKU MOJIpa3AesisieTCcsl TOJIbKO Ha MMyHKThI, TO OHU
HYMEPYIOTCS MOPSAKOBBIMU HOMEpPaMHU B MpeeiIax MOSCHUTEIbHON 3alMCKH.

4.5 I1yHKTBI, IpU HEOOXOAUMOCTH, MOTYT ObITh pa30UThl HA OJITYHKTBI, KOTOPbIE JOKHBI
UMETH MOPSIKOBYIO HyMEPALIMIO B IIpesienax Kaxaoro nmyHkra. [lpumep - 4.2.1.1,4.2.1.2,4.2.1.3 n
T. 1.

5 Ilepeuncnenus

5.1 BHyTpH MyHKTOB WJIK NOJAITYHKTOB MOT'YT ObITh PUBECHBI IEPEUNCIICHUS.

[lepen kaxapIM MepeUUCIIEHUEM CIIEYET CTaBUTh J1e(UC UK, IPU HEOOXOIUMOCTH CCHIIIKU
B TEKCTE JIOKYMEHTA Ha OJIHO U3 MEePEUUCICHHM, CTpOUHYI0 OYKBY (3a UCKIIIOUEHUEM &, 3, 0, T, b, 1,
B, b), I0CJI€ KOTOPOM CTaBUTCS CKOOKA.

J1st manpHenen qeTaiu3aniy IepeancieHnid He00X0IUMO HCTIOIB30BaTh apaOCKue
UQPBI, OCIEe KOTOPBIX CTABUTCS CKOOKA, a 3aIUCh MPOU3BOAMUTCS C a03aI[HOTO OTCTYyIA.

[Ipumep

a)

0)

1)

2)
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6 3aroIoBKH pa3aciioB, noApa3aAciioB, MIYHKTOB U IIOAITYHKTOB

6.1 3aroaoBku JOJIKHBI YCTKO M KPATKO OTPaXXaTb COACPIKAHHUC pa3aCiioB, IIOApa3aciioB,
ITYHKTOB ¥ ITOAITYHKTOB.

6.2 3aronoBKM pa3aenoB, NOAPa3AEI0B, IYHKTOB U MOAIYHKTOB CJIEAYET UCaTh C
a03a1HOrO OTCTYIA C MPONUCHOM OyKBBI O€3 TOUKU B KOHILIE, HE IoJuepKuBas. Eciu 3arooBok
COCTOUT U3 JIBYX IPEUIOKEHUN, UX Pa3IeIAI0T TOYKON. PaccTosiHue Mexay 3aroJloBKaMu paszena,
opas3zeiia, Npeabl Iy UM 1 MOCIEIYIOIIHUM TEKCTOM, a TAKXKE MEXKIY 3aroJIOBKaMU paszesa u
MoJpasiesna JOJKHO ObITh PaBHO TPEM MHTEPBaJIaM.

6.3 [lepeHOCHI CITOB B 3ar0JIOBKax HE JOMYCKAKOTCA.

7 Unmoctpanuu

7.1 UnmocTpanuu (4epTexu, rpaduKu, CXeMbl, KOMIIBIOTEPHBIE pacleyaTky, JUarpaMmbl)
CJIelyeT pacrojarath B MOSCHUTEIBHOM 3alMCKE HEMOCPEICTBEHHO MTOCIE TEKCTa, B KOTOPOM OHH
YIOMHUHAIOTCS BIIEPBbIE WIIM Ha CIIEIYIOIIEH cTpaHuIle, a IpU HEOOXOJMMOCTH, B IPUIIOKEHHH.

Ha Bce wutrocTpaluu AOMKHBI ObITh CCHUIKH B MOSICHUTEIBLHOM 3aMKCKe.

7.2 YepTeXH U CXEMBbI, IOMEIAEMbIE B TOSICHUTENBHOU 3aITUCKE, TOJKHBI COOTBETCTBOBATH
TpeboBaHUAM rocyaapcTBeHHbIX cTanaapToB ECKJI.

7.3 NnnrocTpanuy, 3a UCKJIIOUEHUEM WIIIIOCTPALUU IPUIIOKEHUH, CIIEAyeT HyMEpOBaTh
apabckumu 1udpaMu CKBO3HON HyMEpaIue.

Ecnu pucyHok oauH, To 0H 0603Havaetcst «Pucynok 1». Cl10BO «pUCYHOK» U €ro
HaVMEHOBAHHE PACIIONIATa0T IMOCEPEANHE CTPOKHU.

7.4 JlomyckaeTcss HyMepoBaTh WJUIIOCTPALMK B Mpezeax pasaena. B aToM ciydae Homep
WJUTFOCTPALIMM COCTOUT U3 HOMEPA pasiesia ¥ MOPAIKOBOr0 HOMEpa WLTIOCTPALUH, Pa3eIeHHbIX
TOYKOM.

[Tpumep - Pucynok 1.1.

7.5 UnmocTpayuy Kaxa0ro NpHIoKeHHs 0003HAYaI0T OTACIBHON HyMepaluel apabcKuMu
nudpamu ¢ qodaBiieHreM nepes UG poit 0003HAYCHUS TTPHIIOKEHUSI.

[Ipumep - Pucynok A.3.

7.6 UnmocTtpauu JOJKHBI UMETh TEMATHUYECKOE HAaUMEHOBAHME.

7.7 UnmocTpanuu, Ipu He0OXOJUMOCTH, MOTYT HUMETh TOSICHUTENbHBIC JTaHHBIC
(mogpucyHo4HbIN TeKCT). CrioBo «PUCYHOK» 1 HAMMEHOBAHHE ITOMEIIAIOT MOCIIE MOSICHUTENbHBIX
JaHHBIX M PacIoyiaraioT clieaytomuM oopazom: PucyHok 1 - Jleranu npubopa.

7.8 Cxembl, Kak IpaBUJIO, CJICAYET BBIMOJHITH Ha OAHOM cTpaHule. Eciu cxema He
YMEIIAeTCsl Ha OJHON CTPaHUIIE, 10IyCKAETCsl IEPEHOCUTh €€ Ha Apyrue cTpaHulsl. [Ipu atom
TEMAaTHUYECKOE HANMEHOBAHME MIOMEILAIOT HA IIEPBON CTPAHUIIE, MOSACHIIOLIUE JAHHBIC - HA KaXIOU
CTpaHuIile ¥ moJ HUMU numyT «lIpogoikeHrne pucyHka » U yKa3bplBaloT €ro HOMeEp.

8 Ta0au1b!

8.1 Tabnu1el cieayeT pacrnonaratb HEMOCPEACTBEHHO MOCTE TEKCTa, B KOTOPOM OHH
YIOMUHAIOTCS BIIEPBBIC, WIIM Ha CIIEAYIOIIEN CTpaHUIE, a TPU HEOOXOAUMOCTH B MPHIIOKEHUU.
JlomyckaeTcsi moMenaTh TabIUIbl BIOJIb JUIMHHOW CTOPOHBI JIMCTA MOSICHUTEILHON 3aIHUCKH.

8.2 Ha Bce Ta0aubl JOKHBI OBITH CCHUIKM B IOSCHUTEILHON 3aIIHCKE.

8.3 Tabnu1el, 32 UCKIIIOYSHUEM TaOJIUI] IPUIIOKEHHH, ClIelyeT HyMepoBaTh apaOCKUMU
nrdpaMu CKBO3HON HyMEpaIHe.

JlomyckaeTcst HyMepoBaTh TaOIMIBI B Ipezienax pasnena. B aTom cirydyae Homep TaOauiibl
COCTOMT M3 HOMEpa pa3ziesia U MOPsIIKOBOI0 HoMepa TaOIHIIbI, pa3IeIeHHbIX TOUYKOH.

Ta0nuiel KaXKI0TO MPUIIOKEHHST 0003HAYAIOT OTAETIBHON HyMepalen apabcKiuMu
nudpamu ¢ qodaBiieHreM nepes UG poit 0003HAYCHUS TTPHIIOKEHUSI.

Ecnu B nokyMeHTe oHa Tabiuiia, To OHa JOHKHA ObITh 0003HaueHa « Tabnuma 1» win
«Tabmuma B.1», ecnu oHa npuBeeHa B MpuiiokeHuu B.
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8.4 Ha3BaHue TabaMILIbI TOKHO OTPAXKATh €€ CoJlepKaHue, ObITh TOUHBIM, KPATKUM.
Hazpanue Tabnuiipl ciaeayeT noMemarh Haj Tabnuiel cieBa, 6e3 ab3aliHOro OTcTyna B OHY
CTPOKY C €e HOMEPOM uepe3 THpe.

8.5 Odopmiienue Tabnwui B moscauTenbHor 3amucke mo ['OCT 2.105 B cooTBeTCTBUY C
pUCYHKOM 1.

8.6 3arosioBkU rpad U CTPOK TaOIUIBI CIIEIyeT MUCATh C MPOMUCHOM OyKBbI B
€IMHCTBEHHOM 4YHCJIe, a TIOA3arojoBKH rpad - co CTpO4YHOM OYKBBI, €CIM OHU COCTABJISIOT OJTHO
MIPEJUIO’KEHHE C 3aT0JIOBKOM, WIIM C IMIPOMTUCHOM OYKBBI, €CII OHH UMEIOT CaMOCTOSTEIIBHOE
3HayeHue. B KOHIle 3aroJ0BKOB U 110/13aroJI0BKOB TaOJIHIl TOUKU HE CTaBST.

3arosoBku rpad, Kak MpaBUIIo, 3alTUCHIBAIOT MMAPAJUIETIHHO cTpoKaM Tabiumbl. [Tpu
HEO0XOIMMOCTH JIOIyCKAaeTCsl NepICHIMKYIIIPHOE pacloyioKeHUe 3arojoBkoB rpad. [lomyckaercs
NPUMEHSTH pa3Mmep mpudra B TaOIMIE MEHBIINH, YEM B TEKCTE.

Tabnuna - HOMEp Ha3BaHUE TAOIUIIBI
[ 1 3ar onoesu rpad
Tonosxa L HIogzaronoexu rpad
Crporu
(TOpHU20H TAMEHEIE
pATEL)
BoKOEHK (rpada Tp acl}mfﬁngl OHEH ) )

IJIA 32T 0JIOEKOE )

Pucynok 1 - [Ipumep opopmienns Tadbauisl

8.7 Tabnuiel cieBa, cripaBa, CBEPXY U CHU3Y, OTPAaHUYMBAIOT JTMHUSMHU.

Pa3nensTh 3aroioBKH U 10/13arojIOBKA OOKOBHKA U rpad TuaroHaJbHBIMH JIMHUSMU HE
JIOITYCKaeTCsl.

["opu3oHTaNbHBIC U BEPTUKAIbHBIC JTUHUU, PA3TPAaHUUMBAIOIINE CTPOKU TaOIUIIBL,
JIOITYCKAETCs HEe MMPOBOMUTh, €CITH UX OTCYTCTBUE HE 3aTPYAHSCT MOJIb30BAHUE TAOIUIICH.

["onoBka Tabnuiibl 10JKHA OBITH OT/AENICHA IMHUEH OT OCTAIbHON YacTH TaOIHUIIbL.

8.8 Tabmuiry ¢ OOIBIIMM KOJTHYECTBOM CTPOK JIOMYCKAETCs IEPEHOCUTH HA JPYTOH JIUCT
(ctpanwuity). IIpu nepenoce yactu TabIUIBI HA APYTHE JTUCTHI (CTPAHULIBI), HAJ IPYTUMH YaCTSIMU
cieBa mumryT ciioBo «IIpogomkenne» u ykaspiBaloT HoMep Tabmuipl, Hanpumep: «[Ipogomkenue
tabnuusl 1». [Ipu nepeHoce TabauIbI HA IPYTO JUCT (CTPAaHUILY) 3ar0JIOBOK MOMEIIAIOT TOJIBKO
HaJ| €€ IIEPBOU YacCThIO.

Tabmuiry ¢ 601bIIMM KOJIMYECTBOM Ipad JOMMycKaeTcs ASTUTh Ha YaCTU U IOMEIIATh OJHY
9acTh MO/ JPYTOi B Ipe/iesiax OHOU CTpaHullbl. Eciu cTpoku 1 rpadbl TAOIUIIBI BBIXOAT 32
(dbopMaT cTpaHHIIbl, TO B IEPBOM CIIy4ae B KaKJOM YacTHU TaOJIMIBI TIOBTOPSETCS TOJIOBKA, BO
BTOPOM Cllydae - OOKOBHK.

8.9 I'pady "Homep no nopsiaky" B TaOnuily BKIHOYATh He gomyckaercs. [Ipu
HEO0OXOIMMOCTH HyMepaIliy IMoKa3aTesei, mapaMeTpoB U IPYTUX JAHHBIX MOPSIKOBBIC HOMEpa
CJIeIyeT YKa3bIBaTh B MepBoi rpade (OOKOBUKE) TaOIUIIBI, HEITOCPEACTBEHHO MEepe]] UX
HAUMEHOBAHUEM.

Jlis obneryeHus CCbUIOK B TEKCTE MOSICHUTEIBHON 3aMUCKU JIOMyCKaeTcss HyMmepalus rpad
TaOJIUIIBI.

8.10 Eciu B rpade TaGauIlpl MoMEIIeHbl 3HAYCHHS OJTHON U TOU YK€ BETUYHHBI, TO
0003HaYCHNE eAMHUIIBI PU3NICCKON BETMYUHBI HEOOXOIUMO YKa3bIBaTh B 3ar0JIOBKE
(mox3arosnoBke) 3Toi rpadsbl, Mocie HAMMEHOBAHUS (PU3NUECKON BEITMUMHBI.
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O603HaueHue eqMHULBI (HU3UYECKO BEIMYMHBL, O0I1Iee /71 BCEX JJaHHBIX B CTPOKE,
ClIelyeT yKa3bIBaTh MOCJIE HAMMEHOBaHUS (PU3NUYECKON BEJTMUMHBI, B O0OKOBHKE COOTBETCTBYIOLIEH
CTPOKH TaOJIHILIBI.

JomyckaeTcsi, mpu HEOOXOIUMOCTH, 0003HAYCHUE SAMHUIIBI (PHU3NISCKON BETUIHHBI
BBIHOCHUTB B OTAEIBbHYIO Ipady (CTPOKY).

8.11 OrpannuurensHbie cioBa "oomnee", "He 6omee", "Menee", "He MeHee" U Ip. ClieyeT
MOMEIIATh PAJIOM C HAMMEHOBAaHMEM COOTBETCTBYIOILETO MOKA3aTells, epesi 0003HAUYCHUEM €T0
eAMHUIBI PU3NYECKON BETMYMHBI, B O0KOBUKE TaOIHUIIBI HIIA B 3aT0JIOBKE Tpad.

[lociie HaumeHOBaHU [TOKA3aTeNsl, IEPEN OTPAaHUUUTENBHBIMYU CIIOBAMU, CTABUTCS 3aIIATasl.

8.12 IloBTopsitomuiics B rpade TabauIpl TEKCT, COCTOSIIIUN U3 OJHOTO CJIOBA, IOMYCKAaeTCs
3aMEHSTh KaBbIYKAMU, €CIIM CTPOKHU B TaOJIUIIE HE pa3/IesIeHbl IUHUSAMH.

Ecnu noBTOpstonuiicst TEKCT COCTOUT U3 IBYX U 0OJIee CII0B, TO NP IIEPBOM IOBTOPEHUU €0
3aMEHSAIOT CJI0BaMH "TO Xke'", a 1ajnee - KaBblUKaMH.

Ecnu noBTOpsieTcst nuiib yacTh Ppasbl, T0MYCKAETCS ITY 4acTh 3aMEHAThH CI0BaMHU "TO xke" ¢
n00aBIeHHEM JONOTHUTENIBHBIX CBEJICHHUM.

8.13 3aMeHATh KaBbIUKaMH MOBTOPSAIOIIKECS B TAOIUIE HU(PBI, XUMHUUECKUE CUMBOJIBI U
MaTeMaTHYeCKUe 3HAKH, 3HAKU MPOIIEHTa U HoMepa, 0003HAYCHHS MAapOK MaTepHajoB,
0003Ha4Y€HN HOPMAaTUBHBIX JOKYMEHTOB HE JIOMYCKaeTCsl.

8.14 LHudps! B rpadax TabIUIbI CleAyeT IPOCTABIATh TaK, YTOOBI Pa3psabl UUCEN BO BCel
rpade ObLIM PacOI0KEHbI OUH MO APYTUM, €CJIM OHU OTHOCATCS K OJTHOMY MTOKa3aTelto.

YucnoBble 3HaUE€HUS BEIMUMH B OJHOH rpade JOIKHBI UMETh, KaK MPaBUIIo, OIMHAKOBOE
KOJIMYECTBO JIECATHUYHBIX 3HAKOB.

8.15 IIpu ykazaHuu B TabaMILIaX MMOCIEI0BATEIbHBIX HHTEPBAJIOB 3HAUCHUH BEIUYMH,
OXBaTBIBAIOIIMUX BCE 3HAUYEHUS psija, nepea HuMu nuuryT "ot", "cB." 1 "0 BKIIIOY."; B HUHTEpBaJiax,
OXBaTbIBAIOIIMX JIFOObIE 3HAYCHUS BEJIMYUH, UX CIEAYyeT pa3fessaTh 3HAKOM JHana3oHa.

[Tpumep - 3..8.

8.16 IIpu oTCyTCTBUM OTAEIBHBIX JAHHBIX B TAOJIUIIE CEyeT CTABUTh MPOUYEPK (THPE).

9 IIpumeuanus

9.1 CnoBo «IIpumeyanuey cienyer nucaTh ¢ MPONMCHOM OYKBBHI C ab3ala U He
MOTYEPKUBATb.

9.2 [IpumeyaHus ciegyeT MoMelaTh HeMOCPEACTBEHHO M0Cie TEKCTOBOT0, rpauiuecKoro
MaTepuaia Ui B Ta0IHIle, K KOTOPBIM OTHOCATCS 3TH NpuMedanus. Eciu npuMeyanue oaHo, TO
nocie cinoBa «I[Ipumedanuey» cTaBUTCS TUPE U IPUMEYaHUE NMUIIETCS C MPONUCHOM OykBbI. OJTHO
IIpUMEYaHUE HE HyMEPYIOT.

IIpumep
[Ipumeyanue -

Heckonbko npumeuanuii HyMepyroT 1o nopsiiKy apaOckumu nudpamu 0e3 MpocTaBiIeHUs TOUKH.
[Tpumedanue k TabiuIe MOMELIAOT B KOHIIE TaOIMIIbI HAJl TMHUEH, 0003HaYaroIe OKOHYaHNe
TaOJINLBI.

IIpumep

[Ipumeyanus

1

2

3

10 ®opmynsl 1 ypaBHEHUS

10.1 YpaBHeHus u GopMyJibl ciaeyeT BbIICIATh U3 TEKCTa B OTAENbHYIO CTPOKY. Bolie u
HUKE KaKJ0M (OpMyJIbl MIIM ypaBHEHHUS JOJHKHO ObITh OCTaBJIEHO HE MEHEE OJIHOI CBOOOIHOM
ctpoku. Ecnin ypaBHeHHMe He yMeIaeTcs B OJIHY CTPOKY, TO OHO JIOJDKHO OBITh IIEPEHECEHO MOCIIe
3HaKa PaBEHCTBA (=) WJIM MOCJE 3HAKOB TUTIOC (+), MUHYC (-), yMHOXEHHUS (X), neneHust (/), uin
IPYTUX MaTeMaTU4YeCKUX 3HAKOB, IPUYEM 3HAK B HayaJle CIEAyIOUIeH CTpOKH NOBTOPsOT. [Ipn
nepeHoce GopMyJibl Ha 3HaKe, CUMBOJIM3UPYIOIIEM ONEPALIUI0 YMHOXKEHHUS, IPUMEHSIOT 3HAK «X».
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10.2 ®opmyiiel caenyeT HyMepOoBaTh NOPSAAKOBOW HyMepalueil B peeiax MosCHUTENbHOM
3aMuCcKu apabCcKUMU LudpamMu, KOTOPbIE 3aIIMCHIBAIOT HA YPOBHE (POPMYJIbI B KpaifHEM MPaBOM
MIOJIOKEHUHU B KPYTJIBIX CKOOKaXx.

10.3 ®opmyibl, MOMENIAEMBbIE B MIPHIIOKEHUSAX, TOJDKHBI HyMEPOBATHCS OTACIBHOM
HyMepanueil apabckumu nudpamMu B peaenax KaxI0ro MpUIoKeHHs ¢ 100aBICHUEM Tepe
K101 1iudpoit 0003HaueHUS priIokeHus1, Hanpumep (B.1).

10.4 Jonyckaercs Hymepatus Gopmys B mipejeniax paszziena. B atom ciyyae Homep
(bopMyIIbI COCTOUT U3 HOMEpA pasjiena U MOPSIKOBOr0 HoMepa (hopMyIibl, pa3/ieIeHHbIX TOUKOH,
Hanpumep (3.1).

10.5 B popmyrnax B kauecTBe CUMBOJIOB BEJIMYHH CIEAYET MPUMEHATH 0003HAUCHUS,
ycranoBieHHble 'OCT 2.321 u (unum) apyrumMu JOKyMEHTaMHU.

10.6 [TosicHeHHsI CUMBOJIOB U YHCTIOBBIX KOA()(PHUIIMEHTOB, BXOASIIUX B POPMYITy, €CIIU OHU
HE TOSICHEHBI PaHee B TEKCTE, TOJDKHBI OBITh MPUBEIEHBI HETIOCPEACTBEHHO MO (POPMYIIOH.

[TosicHeHHs Ka)KI0TO CUMBOJIA CJIEAYET J1aBaTh C HOBOI CTPOKH B TOM MOCIEI0BATEILHOCTH,
B KOTOPOI CHMBOJIIBI IPUBEICHHI B (hopMmyiie. [lepBast cTpoka MOsICHEHUS T0JKHA HAYWHATBCS CO
ciioBa "rae" 0e3 IBOETOYHUS.

[Tpumep - [InmoTHOCTH Kak10r0 00pasiia B KWIOrpaMMax Ha KyOW4eCKUI METP BBIYHCIISIOT
o ¢popmyie:

p=m/V,
e m - Macca o0pasua, Kr;
V - 06beM 00Opasua, M.

10.7 YucnoBble 3HaUYCHUS BEIMYMH, BXOISIMNX B (HOPMYITY CIIETyeT MOJCTABIATH B TOM
MOCIIEI0BATEIHFHOCTH B KOTOPOW OHM MPUBEACHBI B JOPMYJIE U 3aIMCHIBATH C HOBOM CTPOKH.

11 Ccpuiku

11.1 CcbulkM Ha HCTOYHUKH CIENYET yKa3bIBaTh NOPSAKOBBIM HOMEPOM I10 CIHMCKY
MCTOYHHUKOB, 3aKJII0Yasi X B KBaJIpaTHbIE CKOOKU.

IIpumep

11.2 Ccpuiku Ha pa3zesibl MOSICHUTEIbHON 3aMUCKH, OAPA3AEIbl, TyHKTHI, MOITYHKTHI,
WLTIOCTpAIiH, TaOIUIbI, (POPMYJIBI, YPAaBHEHHUS, IEPEUUCIICHUS, TPUIIOKEHUS CIIEYeT YKa3hbIBaTh
UX MOPSIIKOBEIM HOMEPOM.

[Ipumep - "B pa3n. 4", "...no n. 3.3.4", "nepeuncnenue 3", "...s nognyukre 2.3.4.1.", "...nmo
dbopmyne (3)", "...na pucynke 8", "...B ypaBHenuu (2)", "...B mpmwioxenuu A", "...B Tabmure 3".

Ecnu B osicHUTEIHHOM 3aMKCKe OHA WILTIOCTPAIHs, OJHa Tabnuia, ogHa Gpopmyma, OaHO
ypaBHEHHWE, OJTHO TIPHIIOKEHHE, CIIETyEeT MPU CChUIKaX MucaTh: "Ha pucyHke", "B Tabmwmie", "mo
¢dopmyne", "B ypaBHeHuH", "B IPUIOKEHUU".

12 Equauiel Gu3nyeckux BeTUnIuH

12.1 B mosicHUTENBHOM 3amMKcKe CleAyeT MPUMEHSTh CTAaHIaPTU30BAHHBIC ¢IUHUIIBI
(bU3MYEeCKUX BEIMYMH, UX HAMMEHOBaHUs U 0003HaueHust B cootBeTcTBHM ¢ ['OCT 8.417.

Hapsny ¢ enuauniamu CH, npu He0OXOAMMOCTH, B CKOOKaX YKa3bIBAIOT SIUHUIIBI PaHEe
MIPUMEHSBILNXCS CUCTEM, PAa3PELICHHBIX K IPUMEHEHHIO.

12.2 B TekcTe MOSICHUTEIHHON 3alMCKH YUCIIOBBIC 3HAUCHUS BEIHUHH C 0003HAUECHUEM
eIVHUI] cueTa U (PU3NIECKUX BETUYHH CIIETyeT Mucath mudpamu, a uncia 6e3 0003HaueHUs
eMUHUIL (PU3MUYECKUX BEIIMYUH U SUHHIIBI CUETa OT €AMHHUIIBI 10 IEBITHU - CIIOBaMH.

[Tpumepsi

1 ITpoBecTu pacyeTsl BEHIOPOCOB U3 MATH TPYO, Kaxaas ATUHON 15 M

2 Oto6path 15 UCTOYHUKOB JJIsE KOHTPOJISE BHIOPOCOB

12.3 B TekcTe MOSICHUTENBLHOM 3alIMCKH ITIOMEIAThL 0003HAYEHUS €UHIUL] O€3 YUCIIOBBIX
3HAYEHHUH BEIMYMHBI HE TOMYCKAETCS.

" "
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12.4 Ecnu B TeKCTE MPUBEICH PSJT YUCTIOBBIX 3HAUCHUH (DU3UYECKON BEINYHHBI,
BBIPOKCHHBIX OJIHON M TOU K€ eANMHUIICH (U3HMUECKON BEJIMUNHBI, TO 0003HAUYCHHUE €TUHUIIBI
(bu3MYECKON BEIMYMHBI YKA3bIBAIOT TOJIHKO 32 MOCICTHIUM YHCIOBBIM 3HAUCHUEM.

[Tpumep - 1,0; 1,5; 2,0; 2,5 mm

12.5 Ecnu B TekcTe IPUBOAAT TUANIa30H YUCIOBBIX 3HAYCHUH (PU3NYECKON BETTUYHHBI,
BBIPOKCHHBIX OJIHOM M TOU e eANHUIICH (U3NMUECKON BEIMUMHBI, TO 0003HAUYCHHUE €TMHUIIBI
(bU3MYECKOM BEIMYMHBI YKA3bIBAIOT TOIBKO 32 MOCICTHUM YHCIOBBIM 3HAUCHUEM JUara30Ha.

[Tpumepsl

1011 105 MM

20110 mo 100 xr

12.6 O603HaueHUE eNUHUI] U YMCIOBBIC 3HAUCHHUS BETTMYMH CJIEyeT MOMEIIaTh Ha OJHON
cTpoke (0e3 mepeHoca).

13 TurynbHbIA JUCT

13.1 TurynbHbI THCT TOSCHATENLHOM 3aITMCKU K KyPCOBOMY IPOEKTY (paboTe) sBisieTcs
MepBOI CTpaHUIlel JTF000M pabOThl M 3aMOITHAETCS O OMPENEICHHBIM MpaBmwiaM. [ KypcoBoi
paboThI TUTYIBHBIN JTUCT OPOPMIISIETCS CIEIYIOIIMM 00pazoM.

B BepxHem mosie JHcTa YKa3bIBAIOT IIOJHOEC HAUMEHOBAHHME YYeOHOTO 3aBEICHUS U
Kadepsl, Ha KOTOPOIl BBIMOJIHAJTIACH JIaHHAs padoTa.

B cpeanem mone ykasbiBaeTcs BUA pabOThl, B JaHHOM ciiyyae jabopaTropHas paboTa c
yKa3aHWEM JHUCLUIUIMHBI, 10 KOTOpOM OHa BBINOJIHEHAa, M HWXKE ee¢ Ha3BaHue. Ha3BaHue
nabopaTopHOil paboThI MPUBOIUTCS O€3 CI0BA Mmema U B KaBBIYKH HE 3aKITF0YACTCH.

Janee 6imke K MpaBOMy Kparo TUTYJIBHOTO JIMCTA YKa3bIBAlOT (haMUIIMIO, HHUIMAJIBI, KypC
U TPYIITY yYallerocs, BHIITOJHUBIIETO paboTy, a Takke (HaMUINIO, HHUIUAIIBI, YUEHYIO CTENIEHb U
JOJDKHOCTB MPENoAaBaTes, NPUHABIIEro padoTy.

B HuxHEM 1oJIe JIMCTa YKa3bIBa€TCsS MECTO BBIMOJHEHUS PaOOTHI U TOJ] ee Hamucanus (6e3
CJIOBa 200).

14 Cncok UCnoib30BaHHBIX UCTOYHUKOB

14.1 CBenenust 00 UCTOYHHUKAX CIEAYET pacrojiarath B MOPSAIKE MOSIBICHUS CChIIOK HA
HCTOYHUKHU B TEKCTE MOSCHUTEIBHOM 3aMTUCKU U HyMepoBaTh apadckuMu nudpamu 6e3 TOUKH U
neyaTaTh ¢ ab3aI[HOroO OTCTyTA.

14.2 CBenenust 00 UCTOYHUKAX HEOOX0AUMO MPUBOANUTH B cooTBeTcTBUU ¢ [[OCT 7.1 - 84.

14.3 CBeneHusi 0 HOPMAaTUBHBIX JJOKYMEHTaX (CTaHIapTax, TEXHUYECKUX YCIOBUSIX,
MpaBHUJIax, MOJIOKEHUAX U HHCTPYKIIHSIX) HEOOXOAMMO MIPUBOIUTH B CIEAYIOLIEM MOPSIKE:
0003HaYCHNE HOPMATHUBHOTO JIOKYMEHTA, €T0 HANMECHOBAHUE.

14.4 ITpumepsl odopmieHus OubmuorpadhudecKkux OMUCaHUN JOKYMEHTOB MPUBEICHBI B
I'OCT 7.1-2003.

15 [punoxenus

15.1 Ilpunoxxenus cinenyer opopMIISATh KaK MPOJOKEHHE MOSICHUTENbHON 3aITUCKH,
pacrosiarasi IpUIOKEHUS B IMOPSAKE MOSBICHUS HA HUX CCBIJIOK B TEKCTE MOSCHUTEIBHOMN 3aIACKU.
15.2 B TekcTe NOSCHUTENBHOM 3aMCKU Ha BCE MPUIIOKEHUS TOJKHBI OBITh C/IE€TaHbI
CCBLJIKH.

15.3 Kaxxnoe nmpuiioskeHue ciiefyeT HauuHATh C HOBOM CTPaHUIIBI C YKa3aHUEM HABEPXY
nocepeuHe cTpaHuIbl cioBa «IIpunokeHue» u ero 0003Ha4eHusl.

[IpunoxxeHue 1O0JKHO UMETH 3ar0JIOBOK, KOTOPBIN 3alIMCBIBAIOT CUMMETPUYHO
OTHOCHUTEJIFHO TEKCTa C MPOMUCHON OYKBBI OTJEIBHON CTPOKOM.
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15.4 Ilpunoxxenust 0603Ha4arOT 3arjaBHBIMU OyKBaMH PYCCKOTro ajdaBuTa, HaUMHas ¢ A, 3a
HCKITFOYCHHEM OYKB E, 3, ﬁ, 0,4, b, bl, 'b. ITocne cnoBa «IIpunoxxenue» ciemyer OykBa,
0003HaYaroIas ero Mocjae10BaTeIbHOCTb.

Ecnu B 1oKkyMeHTe 0JJHO IpHII0KeHUe, OHO 00o3HavaeTcs «[Ipunoxxenue Ay.

15.5 Teker Kax10ro NpUIOKEHHUs, TPU HEOOXOAUMOCTH, MOXKET OBbITh pa3/ieieH Ha
pas3zenibl, MOApPa3/elbl, IIyHKTHI, IOAMYHKThI, KOTOPbIE HYMEPYIOT B MpeeiaX Kaxk10ro
npuioxenus. [lepen Homepom craBUTCS 0003HaAUEHHE ITOTO MPUIIOKEHUSL.

15.6 IlpunoxxeHus JOHKHBI UMETh OOIIYIO C OCTAJIbHOM YacThIO JOKYMEHTa CKBO3HYIO
HyMEpauuio CTpPaHULL.

MeToauyeckue yKazaHus s 00y4al0UIUXCS M0 MPOXOKAEHUI0 CAMOCTOATEIbHOM
padoThI

B xome BBIMONHEHUS CaMOCTOSITENBHON pPabOThl, 00ydYarONIMICS BBHIMOTHSIET paboTy IO
3aJJaHAI0 W TIPH METOJMYECKOM PYKOBOJICTBE IIpErojaBaTelisi, HO 0e3 €ro HEemoCpeICTBEHHOTO
y4acTusl.

B mpomecce BBIMOMHEHUS CaMOCTOATENBHON paboThl, y oOyuatomerocs (opmupyercs
1enecoo0pa3Hoe MIaHUPOBAaHUE PadOUero BpeMEHH, KOTOPOe MO3BOJIIET UM Pa3BUBATh YMEHHS U
HAaBBIKHM B YCBOCHWHU U CUCTEMATU3alINN HpI/IO6peTaeMI)IX 3HaHHI71, oOecrieunBaeT BEICOKHI YPOBCHBb
yCIIEBAEMOCTH B MIEPHO O0yUEHUS, TOMOTAET MOJIYIUTh HABBIKU MOBBIMIEHUS TPO(HECCHOHATEHOTO
YPOBHSL.

MeTtoauyeckuMH  MaTepualaMH, — HampaBIAIOIMIMMH  CAMOCTOATEIBHYIO  paboTy
00yJaronuxcst IBISIOTCS:

— y4eOHO-MeTOAMYECKUN MaTepuai Mo AUCLUUILUINHE;
— METOJIUYECKHE YKa3aHHs IO BBIMOJIHCHUIO KOHTPOJIBHBIX PA0OT (Isl 00YYaIOIIHUXCS 110
32049HOU (opMe 00yUeHUS).

MeToanueckne yKkazaHus JJis1 00yYAIOIUXCS MO MPOXO0KACHUIO ITPOMEKYTOUHOM
arrecTauMu
[TpomexyTouHas aTTecTanus oOyJaromuxcs peycMaTpuBaeT OLICHHUBaHUE
MPOMEXKYTOUHBIX M OKOHYATENBHBIX PE3yJdbTaTOB OOydeHHus Mo aucuuiuimHe. OHa BKIIOYAET B
ceos:

— 9K3aMeH — (opMa OLIEHKM 3HAHMM, MOJYYCHHBIX O0YyYaroIMMCs B MPOLECCe M3YUCHUS
BCEH IMCIMITIIMHBI WM €€ YacTH, HABBIKOB CAMOCTOSITENIbHON PabOThI, CHOCOOHOCTH MPUMEHATH UX
JUIS  peuIeHMs] MpakTHYeCKUX 3aJad. OK3aMeH, KaK [paBWIO, MPOBOAUTCA B IEPHO]
9K3aMEHALIMOHHOM CECCUU W 3aBEpIIAECTCS ATTECTAllMOHHOM OLEHKON «OTIMYHO», «XOPOIIO),
«YZIOBJIETBOPUTEIBHO», «HEYIOBIETBOPUTEIBLHO.

Cucrema OLEHOK IIpU NPOBEACHUM IPOMEXKYTOUYHOM AaTTECTAllMM OCYILIECTBISETCA B
cooTBeTCTBUM C TpeboBanusiMu I[lomoxxkenuit «O TekylleM KOHTPOJIE YCIIEBAEMOCTH H
MPOMEXYTOUHOUW artectaiuu cryaeHToB [YAIL, oOyuarommxcss 1O MporpamMmbl BBICIIETO
oOpazoBanmsi» U «O MOIYIBHO-PEHTHHTOBOM CHCTEME OIICHKHM KadecTBa Y4eOHOW paboThI
ctyneHToB B ['YAID».
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