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JIMCT COI'TACOBAHU A

PABOYASI TIPOTPAMMA COCTABJIEHA B COOTBETCTBMHM C TPEBOBAHHSIMH ®EIEPAJILHOIO
I'OCYIAPCTBEHHOI O OBPA30BATEJBHOTO CTAHJAPTA BBICILIEI'O OBPA3OBAHUS (®rocC BoO)

24.05.01 — ITpoekTHpoBaHUE, MPOU3BOACTBO H IKCILIYATALMsS! PAKET H PAKETHO-KOCMHUYECKHX KOMILICKCOB
24.05.02 ~ IIpoeKTHpOBaHHE aBHALIMOHHBIX ¥ PAKETHBIX ABHTaTeeH

24.05.04 — HasuraunonHo-6amtucTiyeckoe obecreyeHue MpUMEHEHHS KOCMHUYECKOH TEXHUKH

[Iporpammy cocTaBumu:

Kadenpa O1 «Oxonorus u 6e30MacHOCTS XKU3HEACATETLHOCTHY ﬁ 5 :
Byropuxa M.B., foueHT [/

Bopuosa C.C., crapuuii npenogasarens

74
ITerpos C.K., k.T.H., npodreccop 4{2 ,f

Dkenept
HBaxuiok I".K., npodeccop, 10KTOp XUMHYECKHX HAYK, 3aBeAyIOLMii Kadeapoii «A eﬁ @\ax SALMTa OKpPYIXKAIOLIEeH cpe-
aen Cankr-Ilerep6yprekoro I'ocynapersennoro Texuonornyeckoro Uucruryra LL%&@/ A=

Tropuna H.B., nouenr, a.1.1., Pykooautens ciayx6pl riaBroro umkenepa, 3A0 «AucturyT «Tpaucaxonpoem»%-

I[IporpamMma paccMoOTpeHa Ha 3acenaHuu Kadeapsi-paspaborunka paboued nporpammer O1 «Dkomorus u 6e30MacHOCTH

JKH3HECACATCIBHOCTHU»
[%2
/

[Iporpamma paccMoTpeHa Ha 3ace/laHHH BhINycKaroulei kapeapsl Al «PakeTocTpoeHHE»

«__» 201 r. 3aBeayromuit kadeapoit, A.T.H., mpod. / Banos H.U. /

«__» 201 r. 3aBemyronuii Kadeapoi, A.T.H., npod. s / Boponaskuu B.A./

[Iporpamma paccMoTpeHa Ha 3ace/laHHH Bhimyckatouieit kageapsl A3 «KocMuyeckue annapaTsy# 1BUraTeIm»

«__» 201 r. 3aBenyrownuii kadeapoit, n.r.u..nm(b\ g /[E;ny B.A/

[IporpamMma paccmoTpeHa Ha 3aceilaHuH BbiycKatouieii kKadenpst A5 «IIpoueccoB ynpasneHus»

e 7]

«__» 201 r. 3aBemyrowuii kKadeapoii, A.T.H.. / Tonnernu O.A./

[Iporpamma paccMOTpeHa Ha 3aCelaHiH BhITycKalomei kadenps: A8 «/IBHraTenn U SHEProyCTAHOBKH JICTATEILHBIX aIma-

«_» 201 r. 3aBenyromuii Kaeapoi, K.T.H. /kb{L\/:\R\J / JleBuxun A.A./

Pabouas nporpamma onobpeHa Ha 3acenanuu YueGHO-METOMUECKOI KOMUCCHHU MO YKPYIIHEHHOI Ipynne HANpaBIeHHil |

paroB»

cnenranbHocTed noarotosku (YMK no YTI'HuClIT)
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24.00.00 ABHAHOHHAS M PAKETHO-KOCMHYECKAS TEXHUKA

«_» 201 r. Tlpeacenarens YMK no YI'HuCII, a.1.1., npod., 3aB.Kka.Al / Boponaskun B.A./

YuebHas ancumniuna obecreyena OCHOBHOI IHTepaTypOil

«__» 201 r. Jupexrop 6ubnuorexku BI'TY %/,ﬂ/ /Cecuna H.B. /
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L. IIEJIM OCBOEHH A JUCTIUILIAHbI

Uenbio OCBOCHNS AHCHHILITMHE! SBISETCS (QOPMHPOBAHKC CHEAYIOMUX KOMIETCHIUIL: obure-
KyabTypHBIX (OK) 1 o6menpodeccrnonarsubix (OIIK).

CBOJTHBIH THCT KOMITeTeHIMIL:

HHJIEKC HATIpaBJIeHMs OGecneunBaeMsle KOMNETEHIMH
NOArOTOBKH (IoporoBsIit ypoBeHs)
CNOCOGHOCTE TIPEAYCMOTPETh MEPHl II0 COXPAHEHHIO T 3ALITe 3KOCH-
24.05.01 CTEMBI B XOZI€ CBOCH 00LIECTREHHOI H NIPOPECCHOHATBHONR NeSTeNbHOCTH
(OK-4)

TIOHUMAHNE SHAYCHUA OXPAaHBl OKPYXKAIOMICH CPefbl M palHOHAIBHOrO
NPHPOONoIs30Banus (OITK-3)

CNOCOGHOCTh HCIONB30BATE STHYECKHE H IIPABOBHIE HOPMBEI, PErYTHPYIO-
IHUC OTHOUICHHC HeNOBCKA K YETIOBCKY, OOLIECTBY, IOCYAAPCTRY, OKpY-
KAOIIEH Cpesie, OCHOBHEIE 3aKOHOMEPHOCTH H (POPMEL PETYJALMH COLM-
AIIBHOTO MOBE/ICHHS, [IPaBa H CBOOOBI YeI0BeKa M IPOKIAHHHA IPH Pas-
paboTKe TexHUYeCKUX MpoexTon (OK-2);

CIIOCOGHOCTL TIPUMEHATH CIIOCOOB! PALHOHATBHOTO HCIIONB30BAHHS Chi-
DBEBBIX, JHEPreTUYECKUX W JPYTHX BHIAOB PECYpCoB B mponecce oGpa-
60TKHM U TTOCHEAYIONIEro H3TOTOBIEHUS 1 3KCITyaTalliu AeuraTeneil JIA
(OK-18)

CIIOCOOHOCTE CAMOCTOSATENBHO IPHMEHATE METOIH H CPEACTBA MMO3IHAHMS,

24.05.02

00Y4eHUs U CAMOKOHTPONS JUIS IPUOGPETEHHS HOBBIX 3HAHMH 1 YMEHHIH,
B TOM YMCIIE B HOBBIX 00JIacTAX, HETIOCPENCTBEHHO HE CBA3AHHEIX C OC-
HOBHOHM cdepoit esTeNbHOCTH, pa3sBUBATH COLMANLHEIE H npodeccro-
HATBHBIC KOMIETEHLNH, H3MEHATh BUJ W XapakTep cBoel mpodeccro-
HaIBHOM JesTensHocTH (OK-10)

CITOCOBHOCTE K MPHOGPETEeHUI0 HOBBIX MATEMATHYECKHX ¥ CCTECTBOHHO-
24.05.04 HAYTHBIX 3HAHUM, OCBOCHMIO HOBBIX 00PasiioB 06LeKTOB mpodeccHo-
HAJIBHOH JASATENLHOCTH ¢ MCIONL30BAHUEM COBPEMEHHEIX obpazoBarens-
HBIX ¥ HHQOPMALMOHHEIX TexHoorui (OIK-3)

CIIOCOOHOCTh HCIIONB30BATE OCHOBHBIC METOMB! 3alIUTH IPOM3BOJCTREH-
HOTO NEPCOHANIA U HACETCHHS OT BOMOKHBIX HOC/ICACTBAN aBapHii, KaTa-

crpod, CTHXMHHBIX OEACTBHMN, MOHHMAHMEM 3HAYCHHS OXpaHEl OKpYXKa-

FOIIeH CPEABI M PAITHORATIBHOTO IPUPOIOIIONE30BAHKS (OIIK-5)

POPMHPOBAHNIO YKA3aHHBIX KOMIIETEHIHH CNYXHT JOCTHKEHHE CISRYIOIUUX PE3YALTATOR 00-
pazoBaHus:

3HAHMA:

HA YPOBHE NPeOCMABAEHUN.!
*  38KOHBI 3KOJIOTMH, CTPYKTYPa M COCTaB Guochepsl;
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CIPYKTYpa M IMHAMHKa reocdepHrIK 060mouek 3emMan # BIusHue TEXHOICHHOH NeATEeNLHOCTH Ha
UX U3MEHEHUS;
IIPOOTEMBI 3KOKYIBTYPhY, KOHIIEILHS YCTOMYHMBOTO PA3BUTHS, MEPCHEKTHREL 9KOpasBUTHA U 0bec-
[ICYCHUA IKOIOTHYECKOit Be30macHoCTH.

HQ YDOGHE 60CRPOUZBEOCHUSA:
OCHOBHBIC (PH3HKO-XHMUHECKHE MPOLIECCHI B atmMocdepe, ruapocdepe U mouse;
HCTOYHUKH 3arpA3HEHNA, BHJBI M COCTAB 3aIPA3HEHMN; HHTCHCUBHOCTE TIX 00pa3oBanysa B OCHOB-
HBIX TeXHOJIOTHYECKHIX MMpoIleccax.
TNOCICACTBIA 3arpASHEHUA OKpyxameit cpess (OC);
HOpMATHBEL KawecTBa OC 1 HOPMATHBEL JOMYCTUMOTO BO3eHCTBAS Ha OC, craunaprs! B o6nacti
3KOJIOTHH;
METOJBI SKONIOrHIECKOTO MOHUTOPHHTA, MPUGOPEI 3KOJO0THYECKOTO KOHTPOJIA.

HA YPOGHE ROHUMAHUSA:
CIPATerds M TAKTHKA 3aIOUTHl ATMOCEPEI, METOABI OYHCTKH BPEIMBIX BhIOPOCOB B aTMOChepy,
ra3004YMCTHBIE YCTAHOBKH; _
CIPaTeTHA H TCXHHKA 3aUIHTEl THAPOCHEPSI, METOIB! OYHCTKH CTOUHLIX BOX U obopynoBaHue ais
UX peanzanumy,
00ecTeyeHHE IKOMAOTUIECKOI GE30IIaCHOCTH Npu OOPALIEHUH C ONACHBIMH OTXOJAMY;
OCHOBHRBIC HANPABJICHUA PALMOHAILHOTO HCIOB30BAHKS PUPOTHBIX PECYPCOB, PECYPCO- B JHEp-
rocbepexeHus.

YMeHHH:

meopemuyeciue:;
OMpeAeHiTs BUALI IPOU3BOJCTBEHHOIO 00OPYNOBaHMUS, SBIAIIIEIOCH KCTOTHUKOM 3arpA3HEHHS]
0OC,
4HAJTM3UPOBATEH UH(OPMAnUIo 110 3arpssuennto OC;
OPUCHTHPOBATHCA B OCHOBHBIX METO/AX, CUCTEMAX U TEXHOJOTHIX 0GECIICUEHHS SKOIOIHYECKON
0E30MaCHOCTH, YYHTEIBATD COBPEMEHHEIC TEHJICHIMU HX PasBHTUA ¥ O0OCHOBAHHO BHIOHPATH
YCTPOMCTBA, CHCTEMBI H METOIB! 3ALIHTEL YSTOBEKE 1 OKPY)KAFOIIEH CPEIBI OT OMACHOCTEH;
HCTIONL30BATE MPO(eCCHOHANBHEIE 3HAHUS B Chepe 3KONOTHIECKOro COBEPUICHCTBA IIPOH3BOA-
CTBA, BHEAPSHHUS HOBOH TEXHUKH H TEXHOJIOTHIA.

npaxmuvecxkue:
OMpEACIATL 1 aHANHINPOBATE OCHOBHBIC 3arpssHenns OC, B T.4. HA COOTBETCTBHE HOPMATHBHEIM
3HAYCHHAM;
[IOJIB30BAThCA IPHOOpaMu As H3Mepenus 3arpssHenuit OC, MeToxaMu ONpPEJENCHNA 3arpsasHe-
HUL,;
OICHUBATD 2KOJIOTUIHOCTh TEXHOIOTHYECKUX TIPOLECCOB.

HaBBIKH:
paGoTE! ¢ MPUGOpaMH IS H3MEPEHHS HEKTPOMATHHTHOIO U3Jy1CHHS, HOHUSHPYIOLIUX H3JIyde~
HUH, UTyMa, METEOPOIOTHYECKHX IAPAMETPOB aTMOCHEPBL, 3aBUIEHHOCTH BO3JyXa;
H3MEPEHU YPOBHEH HEraTUBHOrO Bo3yelcTBust Ha OC (myma, 3IEKTPOMArHMUTHOIO M3JIYyUYeHHs,
paaManyy, 3aNbUICHHOCTH);
00paboTky TIONMYIEHHBIX PE3YIBTATOB: PACYET YpPOBHEH 3a8IPA3HCHHSA, OLICHKA X COOTBETCTBUA
HOpMaM, OIpCOciaeHue Tpeﬁyemoro CHM>KCHHsI HETATHBHOTO BO3HCﬁCTBHH;
oueHkn kayecTea OC 1 IPOTHO3 BO3MOKHOTO PA3BATUS CHTYALIAH,

5
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BEIOOpA CPECTR 3alMTHI OT HEraTHBHOTO BO3NEHCTBUS Ha OC, pacuera ux 3¢dexTRBHOCTY, BEI-
[IOJTHEHWS! CPABHHTEIIBREIX MCTIBITAHMIA.
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2. MECTO JUCIUILTUHDBI B CTPYKTYPE QOII BO

Rucuprmvna «IKOIOrHs» ABNTETCS THCIATUIHHON 6430808 gacti b1.5.06 Brioka 1 nporpanmmer.
Conepxanue AUCUMIINHEL SBIACTCS TOTHYECKUM MPOACIDKEHHEM COAEPIKAHMA JUCHHUILIINK:
XAMHA, MATEMATHK], QU3NKa, PUIMONOTHS YENOBEKa H CIYKUT OCKOBON U OCBOEHHS JUCHAIIIHH!
0e30MacHOCTh JKMBHEASATENHOCTH, TEXHONOTHS HPOH3BOJCYBA, IPOM3BOACTBEHHASN (€30IACHOCTD,

aTTeCTalus PabounX MECT, HE30MACHOCTh MEXAHN3MOB 1 MAIUKH, BBIYCKHAS KBAIH(DUKALKMOHHAs pa-
oora.

IIpenBapurensHele KoMIeTeHUrH, CHOPMAPOBAHHBIE Y OGY4aIOmerocs A0 Hayana H3yqeHus
AUCUHUIIMHE], COIMIACHO (elepatbHOMy TOCYapCTBEHHOMY 00paszoBaTEIBHOMY CTAHAAPTY BHICIIETO
00pa3oBaHus 10 HATIPABJICHASM IOATOTORKY:

24.05.01 IlpoexrupoBanue, MPOU3BOICTBO H SKCINIYaTallUsS PAaKeT U PAKeTHO-KOCMHIYECKHX
KOMINIEKCOB (YPOBEHE CLIELUAINTETA), YTB. prkasom MunoGprayxu Poccru ot 01.12.2016 N 1517

CIOCOBHOCTE CaMOCTOATENBHO MPHMEHATH METOMBI U CpeACTBA MO3HaHUA, 00yUeHUus U caMo-
KOHTPOIA [T NPHOOPETEHNA HOBBIX 3HAHHN H YMEHMH, B TOM YMCHE B HOBBIX ofmacTsix, Helrocpe-
CTBEHHO HE CBA3AHHBIX CO Chepoll MpodecCHOHATLHEX KOMIETEHIWI, COXPAHEHMA CBOCTO 30POBbS,
HPaBCTBECHHOTO M (DH3UMECKOTO CAMOCOBEPIIEHCTRORBAHNS, TOTOBHOCTHIO CONEHCTBORATE obyuenuio u
pasBHUTHIO Okpyx)aronux (OK-18)

CMIOCOOHOCTE HCTIONB30BATH Ga30BbIC MTONIOXKEHHSA MAaTEMATHKH, €CTECTBEHHBIX, I'YMaHUTAPHEIX
H SKOHOMHUECKHX HayK NIPH PEINEHHH COLHANBHBIX M MpodeccHoHanbHbIX 3agad (OK-2)

24.05.02 TlpoexTHpOBAHNE ABUALMOHHLIX H PAKSTHBIX ABHTATEICH (ypoBeHs cneumanurera),
yTB. [Ipukazom MunoGprayxu Poccun or 16.02.2017 N 141,

CIOCOOHOCTE COBEPUICHCTBOBATH M PA3BUBATh CBOIM UHTCIUICKTYIbHBIA U OOIeKYIbTYPHEI
ypoeens (OK-19)

24.05.04 HasuranpoHHo-GalUTHCTHYECKOE obeceuenme NIPUMEHSHUS KOCMHYECKOH TeXHUKU
(yposens crienuanurera), yTe. Ilpukasom Muno6praykn Poccnu or 11.08.2016 N 1024,

CIIOCOOHOCTBIO CAMOCTOATENBHO IPHMEHSTh METO/BI H CPEACTBA O3HAHUS, 00y4deHus U caMo-
KOHTPOIIA JUIST IPHOOPETEHNs HOBBIX 3HAHWH M yMEHHI, B TOM WHCIIE B HOBBIX O0/IACTAX, HEocpea-
CTBEHHO HE CBA3AHHBIX CO CHEpON ACATENBHOCTH, Pa3BUTHS COUNANBHBIX U IPODECCHOHATBHEX KOM-
TIETCHINH, HSMEHCHHS! BU/a M XapaKTepa cBoei MpolecCHOHANBHON AESTeIBHOCTH (OK-10)
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3.2. AyAMTOPHLIN NPAKTHKYM — 1pOrpaMMoi He IIperycMoTpen

3.3. JIaGopaTopubIii NpakTHKYM

HoMep n nanmenosa- Ofne
Ne HM H - M,
wn | HHe pasiena pacuu- Tema naGopaToprore 3ansTas . eHO_;a He 160 ayn. Ha-
HIHHLI paropaq COB
OmnpeneneHre  METEOPONOrHUSCKAX C
1 Paspen 3. 3arpsswenue u | napametpor aTMocdepst. ;egmanuanpo(a;gjh)[e 6
aT
3alUTa AaTMOCHEPEI OnpeneneHue KORNEHTPALMH LUTA B abopatopny 4
aTMOC(HEPHOM BO3IYXE
Paznen 6.1. Snextpo-
MATHHTHRIG IO M 38 | 1o enomoBaiHe  aneKTpOMATHA C
2| wua or X BosAei- noneﬁi OKPYXaK el;ITg :I e e Haeﬁugi aHP(IJ?»HpOB;g: N 3
CTBUA Ha OKPYKAKIIIYIO PYAIOMEH CpeLe. flaboparopuu (384a)
cpeny
Paspen 6.2. 3ammra or | Onerka addextuBHOCTH aKycTHYC-
3 | AKYCTMHCCKOro 3arpss- | CKMX 9KDAHOB Crenuanmsnposansnste 5
HEHUS OKpYXaro1ei Hecnenoranue sbdexrurrocTH | Jraboparopun (384a)
Cpeabl. TAYIIHTENCH IIyMa
OnpenenrcHie 3arpA3HEHHOCTH NPO-
4 | Pasnen 6.3 Pagnamuon- Tpen P p CrenManu3nHpoBaHHbIe
AYKTOB IMTAHHA PagHOaKTHUBHEIME 3
Has 06C30MaCHOCTh nabopatopuu (384a)
BEIICCTBAMH.
Hroro: 17
3.4, Camocroarennnas paGora cryzenrta (CPC)
Bpems (Mac)
Homep 1 nanmenoBanue COJEPKAHUE
pasfnesia AMCHARIHHEL YYEBHOI'O 3ATAHU A CPC
Pazpen 1. Dxonorus, skono- | AHaan3 ICKIHOEHOTO MarepHana. 2
THHeCKas 6esoNacHoCTs, WIsydenue PeKOMEH/IyeMBIX HCTOUHHKOB 110 TCMe pas- 2
IKONOTHYECKHUI MEHE K-
MeHT. OCHOBHEIC IIOBSTHS Acna.
IlpocmoTp BHACONEKLHH 1
Hanucanue pedepara 5%
Paznen 2. coceprr 3emmu. | AHanus TeKIHOHHOTO MaTepHala.
buocdepa. Bosneiicrane VIsyueHue pexoMeH/IyeMbX HCTOYHHKOB TI0 TEMC pa3-
TCXHOC(HEPBE. DKOIOTHYE-
CKOE HOPMHpPOBAHHE M Mo~ | ACTIa.
HUTOPHHT, [pocmotp BHEOMEKINH 1
Hanucanue pedepara 5%
Paszgen 3. 3arpssueHne u AHanu3 JCKIMOHHOTO MATEPHAJA.
SallluTa aTMOCHEpBE VsyueHne pekOMEHJeMEIX HCTOYHMKOB 1O TEMC pas-
nena.
[TpocMmoTp BYACONEKITHE |
Odopmnenue oTueTa no maGopatoproit pabore, noxro- 4
TOBKA K 3AlIHTES
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Hanucarue pedepara 5%

Pazpen 4. 3arpasnenue u | Anamus nexmyonnoro MaTepHana,

SAMHATA THAPOCHEPSI 13ydeHne PeKOMEH/yeMEIX HCTOUHHKOB [0 TeMe pas-
aena,
[TpocmoTp BuaCOIEKLIH 1
Hamucanue pedepara 5%

Paspen 5. 3arpisHenwe M | AHanus NEKNMOHHOTO Marepuana.
3aLUTA TUTOChEPEI

WsyueHne pexoMeHayeMbiX HCTOYHHKOB 110 TEMeE pasz-

Jena,
[TpocmoTp BupeoREK MU 1
Hanwncanue pedepara 5%

Pasgen 6. 3arpssnenne OC | Ananus NeKuuOHHOrO Marepuana.
QuzMEECKHMH NOMIMHE U 33-

IIMTA OT BX BO3ACHCTBUS

WsyueHue peKoMeHayeMBIX HCTOMHHKOB IO TEMe pas-

Jena.
Odopmnenne oryerop mo naGopaTopHeiM paboram, 11
TIOJITOTOBKA K 3aIlTHTe

Hanucanue peepara 5%

BCEI'O: 74

* ObLiee KOMMYECTBO YACOB, OTBEACHHBIX IS HANHCAHHS pedepata, coctapinser 30. Pas6uenne no
Pa3jenaM NPOHSBEACHO YCIOBHO (TeMa MOXET COOTBETCTBOBATb OIHOMY U3 PasfiCloB).

OcHoBHEIe Tpe6GoBaHMA K 0YOPMIEHHIO pedepaTa IPUBEACHEL B [Tpnnoxennn 4.
Iprmepurtit tepegens TeM pedepatoB BraoueH B coctaB YMK QuCIHIITINEL
BBIIOTHEHHE KYPCOBOI'O IPOEKTA, KYPCOBOH PAEOTBI - Y4eOHbIM IIAHOM

AHCHHIIVIHHBI HE TPEAYCMOTPEHbDI.

4. ©OPMBI KOHTPOJIS OCBOEHUSA JUCIAILIAHBI

I'PA®HUK KOHTPOJbHBLIX MEPOIIPUATHIA

CE-
MECTP HEJIEJIM CEMECTPA
1123 la]lslefzlsloJwlulnlnlalis]iel 17
3 - -] -] - |m| - - el - [ - | Pel - | aou
-1 -2 -3 -4 -5 -6 d.

Texymas aTTecTAUHA CTYNCHTOB NPOU3BOAUTCA B OUCKPETHBIEC BPEMEHHbIE UHTEPBAE] JIEK-
TOPOM { NPETIONIABATEIEM, BEAYIINM JIAOOPATOPHEIE PabOTHI 110 AUCHHIUIMHE, ¢ IPUMEHEHHEM DIIeMEH-
10B JOT B cnenyromux dhopmax:
® BREINOJIHEHUE JIa0OPATOPHEIX padoT;
® 3amuTa 1abopaTopHEIX paboT;
* HamMCaHue pedepara,
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® OTACILHO OUCHWBAIOTCS JIMYHOCTHEIE KAYECTBA CTYAEHTA (AKKYPATHOCTS, HCTIONHUTEILHOCTD,

HHUIIUATHBHOCTD) — CBOEBRPEMEHHAS CAAYA OTYETOR K 11abopaTOpHEIM padoTaM, 3amurTa 1ado-

PaTOPHLIX paborT.

IIpoMexyTOUHBIH KOHTpPOIDb 1O PE3YJIbTATAM CEMECTPA IO MCIUMIUIAHE IPOXOAUT B (hopMe
3adeTa. Cllada 3aueTa MPOM3BOIMTCH IO PE3YIILTATAM BHIIOIHEHHBIX B TEUCHIUe CEMECTPa KOHTPOINb-
HBIX MEpOnpusTHit (IiecTH nabopaToprbIx pabot, pedepara) u TECTUPOBAHUA (TECT CUMTACTCS BbI-
TIOTHCHHBIM NPH KOMNYECTBE NPABANLHEIX OTBETOB 0T 60% M Gosnee). [[Ist MOATOTOBKH K 3a4€Ty HC-
TONB3YIOTCS KOHTPOJIBHELE BOIPOCHL. '

DOHABI OIEHOUHBIX CPENICTB, BEIIOYAIOLIUE TUIIOBDIE nabopaTopHbie pabOThI, TECTHI B METOIE
KOHTPOJLA, IIO3BOILAOIINE OUCHATE PE3YIbTATH O0pasOBaHHUA 110 JAHHOH AMCLMIUIAHE, BKTIOYCHE! B
cocTas YMK IHCIMILIMHE! H MEpeyHCIeHb! B IMpunoxenun 5.

5. VYHEBHO-METOJAUYECKOE U HH®OPMAIIHOHHOE OBECIIEYEHME JAACIHH-
ILJINHbI

5.1. OcHoBHas iuTepaTypa

5.1.1. OcroBrl uBxeHepHOM 3Kos0rnu [Teker]: yuebHoe nocobue [wa By3oB] / C. K. Tletpos,
B. H. Cupopos, C. C. Ilerposa ; BI'TY "BOEHMEX". - CTI6. : [6. n.], 2009. - 229 c. : rpad., cxems,
Tabu. - ISBN 978-5-85546-439-9 : Ilpunsareie cokpau.: c. 5-7. Tepmunsr 1 onpex.: c. 8-10. Bonpock!
AU CAMOKOHTPOJIA: B Konue riaB. Ilpuinoxkenue: ¢. 200-227.

5.1.2. OcHOBBI HHXEHEPHOM IKONOTHH [ DTIEKTPOHHBII pecype]: yuebnoe nocobue [ans By30B]
/ C. K. lletpos, B. H. Cuznopos, C. C. Ilerpoea ; BI'TY "BOEHMEX". - DNIEKTPOH. TeKCTOBBIE HaH. -
CIIG. : [6. u.], 2009. - 1 9. skecTK. AucK : rpad., cxemsl, Tabn. - ISBN 978-5-85546-439-9 : E. .
IIpuasTeie coxkpaul.: ¢. 5-7. TepMHUHEI 1 onpex.: ¢. 8-10. Bonpock! qis CaMOKOHTPOJIA: B KOHLE TJIaB,
Ipunoxenne: c. 200-227.

5.1.3. Be30nacHOCTs TEXHOMOIHIECKHX IIPOLECCOB H IPOM3BOJICTE! Yycbuux, dposnosa JI.O,,
Hsanor H.U. u np. JToroc, 2016. — 608 c.

5.1.4. O3nopoBienne BOAYIIHOM cpepl: YuebHOe nocobue: Ilerpor C.K., Kapmanosa B.B.,
Bopuoga C.C., Jlybaruenko A.A. Bair. roc. Texs. yH-T, — CII6., 2014, 147 c.

5.1.5. 3konorus: maGopaTopHbIit npakTHKYM [ By3or)/ M. B. Byropuna [u xp.] ; pex.: H.U.
Hsanos, JI. ®. [Ipozgosa, BI'TY "BOEHMEX". - CI16., 2012. - 76 c.: CXeMEI, Tabir., hoTo. - ABTOPEI
yKa3. Ha 06opoTe TUT. AucTa. - KonTpor. Boupocs:: B kouue 1a6. pab. - Ipun.: B koHne 1a6. pad.

5.2. TonoaHuTENBHASL JIUTEPATYPa

5.2.1. bopuosa, C.C. OCHOBBI 3KOIOTHYECKOTO MEHEDKMEHTA H SKOIOrHueckas Ge300acHocTh
AelicTRyIOIIero npeanpuaTus: yaebuoe nocobue / C.C. Bopuopa, II.B. Matsees, C.K. Herpog; banr,
roc. Texd. yu-1. — CII6., 2018. — 137 c. ISBN 978-5-907054-04-2

5.2.2. OCHOBHI 3K0JIOTHYECKOTO MEHEKMEHTA M SKOIOTHIECKAs Oe30IaCHOCTE XEHCTBYIOLIETO
OpEANpHATHA  [DNeKTPOHHLIA pecypc]: yueGHoe mnocobue / C.C. Bopuosa, ILB. Margees,
C.K. ITerpos; Banur. roc. Tex. yu-T. — CIT6., 2018. — 137 c. ISBN 978-5-907054-04-2

523. Xpamos AB. PaamammonHas GesomacHocts: yuefHOe mnocoGue [ ByzOB)/
A.B. Xpamos, C.H. Monganoea; BI'TY “BOEHMEX”. — CII6., 2005. -48c: Ta61.

524. Xpamos AB. Pajnammonnas 6e3omacHocTs: yueGHoe mocobie [Zns  By30B]/
A.B. Xpamos, C.H. Monuanosa; BI'TY “BOEHMEX”. —CII6., 2005. -1 2=31. sKeCTK. auck: Tadi.
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5.2.5. ®agur U. M. Dxonorus xocmoca yuebHoe nocobue [ans syszow] / 1. M. DanuH,
b.4. Ilonetaes, B. H. Cugopos ; pea. U. M. @agun. - CIi6., 2005. - 279 ¢.

5.2.6. DOxonorus KocMmoca [SnexTponneli pecypc]: yuefuoe mnocobue [mns  Byz0B]/
WM. ®anun, B. U. Mosneraes, B. H, Cunopos; pex. U. M, ®anur; BI'TY "BOEHMEX", - 3neKTpoH.
TEKCTOBEIC MaH. - CI16.: [6. u.], 2005. - 1 211 KeCTK, qUCK

5.2.7. Monuanoa, CeeTnana Hukonacsra. UpesBbIYaiiHEIE CUTYAIIMU TIPHPOJHOTO U TEXHO-
reHHOro Xapakrepa [Tekcr] : ygebuoe mocobue [mis sy3os] / C. H. MonuanoBa, B. H. Cunopos;
BI'TY "BOEHMEX". - CII6. : [6. u.], 2010. - 169 ¢. - CXeMEI, Tabi. - Bubnmorp.: ¢. 159-160. - ISBN
978-5-85546-509-9 : TIpunsteie cokpam.: ¢. 4. OcH. TEPMHUHBI U onpes.: ¢, 4-7. Ilpunoxkenns: c. 161-
167.

5.2.8. Monuanosa, Ceernana HukonaesHa. Upessrigaiinste CUTYallHH NPUPOAHOrO U TEXHO-
TEHHOrO Xapakrepa [ NeKTPoHHEIA pecypc] : yueGHOE ocobue [as By3or] / C. H. Momaanosa, B. H.
Cunopos ; BI'TY "BOEHMEX". - DiekrpoH. TexcToBsie aaH. - CIIG. : f6. n.], 2010. - 1 sn. xecrx.
AMCK @ CXeMbl, Tabh. - BuGnworp.: ¢. 159-160. - ISBN 978-5-85546-509-9 - IpuasTEe cokpany.: ¢. 4.
OcH. TepMuHb! ¥ onpea.: ¢. 4-7. [Ipunoxenus: ¢. 161-167.

5.3. Ilepeuens pecypcos HH(OPMANHOHHO-TEIEKOMMYHHKANNMOHHON ceTH "Hureprer",
HeOOXOAUMBIX U151 0CBOHUS AHCHUILIHHEL, JIEKTPOHHbIE GHOTHOTEUHbIe CHCTEMbL:

53.1. Oynnamentansuas Gubnuoteka BI'TY «BOEHMEX» wum, A.D. Veruuora
http://library.voenmeh.ru

5.3.2. Augpeit Wropesuu Huxndopos. DKonorus - OCHOBHEIE NOHATHA U NpUHNMIEL. Br-
Ieonekuus. https://www.youtube.com/watch?v=v-gI3xpV9zY

5.3.3. Kucenesa Codypst BanentnHoBHA, PEIHOK BO30GHOBNAEMBIX HCTOYHHKOB SHEPTHU B MUpE
u Poccuu. Buneonexuus. https://www.youtube.com/watch?time continue=50&v=Zas3e9fLCAk

5.34. Brnapmmnp Anexceermu Kysnenos. Armochepusie 3arpssHenns. BHacomeKins.
https://www.youtube.com/watch?v=Dqk22gFt RE&index=3&list=PL1 YDnn4k9Pjl165wMAnzoJjlaA
IHW4t-h :

53.5. Koxopun  Amexceii  Omerosmu. HWsmenenme  knumata.  Bumeonexuus.
https://www.youtube.com/watch?v=u0TSwaa0VFI

5.3.6. Pasanosa Haranes EbsresneBna. 3arpasHenue ruppocdepsl.  Bupeonexums.
htips://www.youtube.com/watch?v=0eCH3bUp1E0&index=9&list=PL1 YDnn4k9Pj1165wMAnzoljla
AIHW4t-h

53.7. boOpoeckuit  Makcum  Bukroposmd.  CoxpaHeHHe [O4B.  BHICONSKLHS.
https://www.youtube.com/watch?v=jOHE6T5kp90&list=PL1 Y Dnn4k9Pj1165wMAnzoJ JTaAIHW4t-
h&index=8

5.3.8. Caitr Bropo Hamnyammx JOCTYIIHBIX TEXHOJIOTHH (HAT)
http://www.burondt.ru/index/its-ndt.html

5.3.9. Snexrponno-6ubnuorenas cucrema JIAHD https://e.lanbook.com/;

5.3.10. SnexTporHO-6nbmuoTeunas cucreMa FOpaiit https.//www.biblio-online.ru/ :

5.3.11. IlonHoTekcroBas 3eKTpoHHas GuGmuoreka Poccnitckoro (horaa hyHIaMEHTAIb-HEIX
uccnenopaunit. http://www.rfbr.ru/rffi/ru/library;

5.4. IlporpammHoe ofecneuenue.
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5.4.1. IIporpaMma KOHTPOJAA OCTATOMHBIX 3HAHMIL s 3aMTHl Ha 11K cTyaeHTamu BEIno-
HEeHHBIX 1a00paTopHBIX paboT, pa3paboTaHHas COTPYNHHUKAMH Kadeapsl

5.5. HudopmanuoHube TexHOMIOrHH, HCIONIb3yeMble NPU OCYLIECTRICHHH ofpasoBa-
TeJALHOI0 NpoIecca

Ipennoaraiores MEeTOAB 00YISHNS ¢ HCTIONB30BAHHEM MH(OPMALIOHHBIX TEXHOTIOI i

* TIPHMCHCHHE CPC/ICTB MYNbTHMEAMA B 00pasoBaTeIbHOM IpoLecce (mpesenTanuUu, BUALO);

*  ROCTYNHOCTH y4eOHBIX MaTepHaloB vepes ceTh MHTepHeT M1 moboro YY4CTHHKA yueGHOTO
TpoLecca (KOHCTICKTH! JIeKIUiT, BUAEO-KYPCEI JIEKUHH, CEMIHAPOR);

* BO3MOXHOCTb KOHCYNbTHPOBAaHUSA 00Y4alOMINXCA IPENoaBaTe/IaMA B JI060e BpeMs U B JTO-
OOH TOUKE MPOCTPaHCTBA MOCPEACTBOM CETH Hurteprer;

* KOMIIBIOTEPHOE TECTHPOBAHUE,

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE AUCITHILINHBI

6.1. JlexuyonHple 3aHATHA:
1) KOMIITIEKT JJICKTPOHHBIX [IPE3CHTALHI/CIai 0B,

2) ayAUTOpHs, OCHAINCHHAA IIPE3CHTALMOHHON TEXHUKON (NPOEKTOpP, 5KpaH, KOM-
IBIOTED),

6.2. JIabopaTopusIe paGoThl:

1) cnieumanu3upoBaHHEle ayHTOPYH, OCHAIECHHbIE nabopaTopHEIM 060pYI0BAHHEM:

nmaGopatopys 1, ocHaIIeHHAs 0GOPYROBAHNEM B CTEHAOM, IPEAHASHAYCHHBIM JUTS HCCNIenoBa-
HHS 33IIMTEL OT IIYMa ¢ [IOMOIIBIO AKYCTHIECKHX SKPAHOB;

TTa0OpaToOpHs 2, OCHAUIEHHAS 00OPY/IOBAHEEM H CTEHAAM, IPEAHA3HAYSHREIMH /IS HCCIIEA0-
BAHUS: SICKTPOMATHUTHBIX MOJNEH B OKpYKalow(ei cpene; KOHUEHTPAUMY IIBUIH; 3arps3HEHHOCTH
IPOXYKTOB NUTAHUA PATHOAKTHBHBIMY BEIUECTBAMH; 3D QEKTHBHOCTH TIIylIUTeNeH ITyMa;

abopaTopns 3, OCHAIIEHHAS KOMILIEKCOM IPUGOPOB JUIL OTIPEIETCHHAs METEOPONTOTHYECKIX
HapaMeTpoB aTMOCHhEPEL.

2) KOMIIBKOTEPHEIH Kiace,
3) NPE3CHTAMOHHAS TEXHUKA (TIPOEKTOP, SKPAH, KOMIIBIOTED).
6.3. IIpouee:

Pabouce mecro npenoaasarens, ochamensoe [1K ¢ Buixozom B HHTepHeT.
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Hpunoxenue 1
K paGoueli nporpamMmme ANCIANIAHHBI
«IKONOTHA»

AHHOTAUNS padoueif mporpaMMel «IKoJ0rHm»
JcIHIuIAHa «OKOMOrusa» SBNIETCS AMUCHKIUIHHON 6a30Boik vactd brroka 1 OOII mo Bcem
HAIPABJICHAAM IIOATOTOBKH CTYACHTOB. J[MCIUIUIMHA peanm3yercs Ha (akymsTeTe A BI'TY «BOEH-
MEX» um. J1.®. Verunosa kadeapoit Ol «OKonoras 1 6e30macHoCTs KUIHEACATEIBHOCTH.
Jucunnnnna HaueneHa na (opMupoBaHne obwekyneTypHEIX (OK) u obumenpodeccnonams-
HeIX (OI1K):
UHJEKC HaIllpaBIICHUSA ObecrieunBaeMsle KOMNETEHIMH
HONTOTOBKH (IOpPOroBEIf YPOBEHB)
CIIOCOOHOCTE MPEyCMOTPETh MEpHl 110 COXPAHEHHIO T 3aIIUTe 3KOCH-
CTEMBL B X0¢ CBOeH 001eCTReNHOH H NpPodecCHOHANLHOM JeaTeNbHOCTH
{OK-4)
MOHUMAHNE 3HAYCHHA OXPaHbI OKpYXKaromieH Cpeasl H pallHOHAIBHOIO
npupoaononsiopanns (OIIK-3)

24.05.01

CIOCOGHOCTD HCTONB30BATS STHHECKHE W [IPABORKIC HOPMEI, peryampyio-
g€ OTHOLICHHE YENIOBEKA K 4ENOBEKY, 0ONIECTRY, rOCYXAPCTBY, OKpY-
XKAIOWICH CPEAe, OCHOBHBIC 3aKOHOMEPHOCTH 1 (hOPMBI PETYIIATIMH COLH-
aIbHOTO TIOBEAESHNS, IPaBa U CBOOOMEI JeTOBEKA W IPAXKAAHHHA TIPH Pas-
paboTke TexHrUECKUX MpoekTos (OK-2);

CIIOCOOHOCTE NTPHMEHATH CIIOCOBHI PAIMOHAIBHOTO HCIIONE30BAHAS Chi-
PBEBBIX, SHEPreTHYECKHX W APYTHX BUAOB PECYpCOB B Npouecce obpa-
OOTKH ¥ MOCTIENYIOIIETO U3rOTOBNEHUS U SKCIUTYATAIHH ABUraTereil JIA
(OK-18)

CIIOCOOHOCTE CAaMOCTOATENBHO IPUMEHATE METOABI U CPEICTBA IIO3HAHMAS,

24.05.02

OOy4eHIIs ¥ CAMOKOHTPONA VI IPHOGPETCHAA HOBBIX 3HAHHH K YMEHHUI,
B TOM YUC]Te B HOBBIX OOJIACTsX, HETIOCPEACTBEHHO HE CBS3AHHEIX C OC-
HOBHO# C(epoll AeATENBHOCTH, pa3BHBATh CONMANBHEIE H TIpodeccHo-
HAIBHBIE KOMIIETCHIWH, M3MEHSTE BUJA H XapakTep CBoel mpodeccHo-
HalnbHOH gearenprocTH (OK-10)

CnoCOOHOCTh K MPHOGPETEHUIO HOBRIX MaTEMATHYCCKUX M €CTECTBEHHO-
24.05.04 HayYHBIX 3HAHMH, OCBOCHHIO HOBBIX 0OpasLoB OOBEKTOB mpodeccuo-
HaJIbHOM NESTENBHOCTH ¢ MCTIONB30BAHHEM COBPEMEHHEIX 00pa3oBaTens-
HBIX ¥ MH(OPMAIHOHHBIX TexHONorui (OITK-3)

CIIOCOOHOCTD HCIION530BaTh OCHOBHBIE METONEI 3AIMTHI IPOU3BOACTBEH-
HOT'0 TIEpCOHANA ¥ HACENCHHS OT BO3MOXHBIX NOCICACTBHIA aBapuii, kaTa-
cTpod, CTHXHUHEIX OCACTBUM, MOHMMAHHEM 3HAYEHHA OXPAHBI OKpYXa-

FOIIEH CPEABI ¥ PAlIHOHATIBHOTO IIpupogononssosanns (OITK-5)

24
D12



ConepxaHie NMCHUILIMHEL OXRATHIBAET KPYr BOIIPOCOB, CBA3AHHBIX C B3aMMOEHCTBHEM GHO-
CepEL, TeXHOCHEPE! X HOOCHEDEI, IOHATHEM KOHIEIITHY YCTOHYHBOI'O Pa3BUTHA U 00ECIICUEHNA KO-
JIOTHYeCKOl Oe30macHOCTH. PaccMaTpUBaOTCH OCHOBHELE QHU3UKO-XHMHYECKHE MIPOLECCEHE B aTMmocge-
pe, Tuapochepe U MMouBe; MCTOYHHKY 3aTPA3HEHHS, BUAK M COCTAB 3arpA3HECHNH; UHTCHCMBHOCTL MX
00pa30BaHiA B OCHOBHBEIX TEXHOJOTMUECKUX HpOLECcCaX; ITOCHECTBHA 3aIpA3HEHHs OKPYKAIOIeH
cpener (OC); HopMaTHBEL KadecTsa OC M HOPMATHBBI AOTYCTUMOro Bo3AeicTRHA Ha OC, CTaHAapTH B
001acTH 3KONOTHH. HI3ydaroTess METOIBI X cpeactsa oxpanbl OC: cTparerys U TaKTHUKA 3alHTEE aTMO-
C(pepbl; METOMBI OYHCTKH BPENHEIX BEIOPOCOB B aTMOC(hepy, Ta300MHCTHEIE YCTAHOBKY; CTPATErHs U
TCXHUKA 3alUTEL THAPOCHEPH], METOAB OYMCTKA CTOMHBIX BOM U 000PYAOBAHNE JUIS UX PealH3aLiii;
ofecrieyeHe KOIOTHUYCCKON 6E€30MacHOCTH Ipy O0pallleHNH C ONACHBIMH OTXONAMHU, OCHOBHBIC
HANPABNCHHA PAlHOHATBHOTO HCTIONE30BAHKA IIPUPOIHEIX PECYPCOB, PECYPCO- H SHEProchepeKeHus.
Aarorcs HaBbky paboTsl ¢ NPUOOpaMK JUTT M3MEPEHHSA YpOBHe#t HeratusHOro Bosieuctus Ha OC,
00paloTKU MOMYYEHHEIX PE3ybTaTOB VTS OLEHKH KauecTBa OC, IPOrHO3a BO3SMOXHOTO Pa3BUTHS CU-
TYaIlMH H BHIOOPA CPEACTB 3alIUTEL

TlpenonaBakye AUCHUTITHHEI TIPEIYCMATPUBAET CIEAYIOMHME HOPMEL OPTaHH3aIMH Y4eOHOro
TpOLEcca: JIEKIHK, JTaGopaTOpHEIE PaboThl, CAMOCTOSTeNbHAS paboTa CTYICHTA, KOHCY/IETAIMH,

IIporpaMMOf AMCIHILIAHEL IPEYCMOTPEHE! CAEAYIOUTHE BH/BI KOHTPOJIS: TEKYILHHA KOHTPOJE
YCUIEBACMOCTH B BHAC 3ANHTBI OTHETOB 110 NaGOPaTOPHBIM PaGoTaM M MPOBEPKH BHITTONHEHHs pede-
para, MPOMEXYTOUHbIH KOHTPONE B (JopMe 3a9eTa.

O6was TpyZOEMKOCTb OCBOCHHS JHCLMIUIMHBI COCTABIACT 3 3adeTHbE eXuHmMubl, 108 1acos.
TIporpamMMoli THCHMIUIHHEL peAyCMOTPens! ekuuonnsie (17 1acos), maGopaTopusre (17 43COB) 3a-
HATHA U (74 1aca) caMocToATeNEHOM PaboTH CTY/EHTA.
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Hpunoxenue 2
K paGoueii nporpamMme JHCUHHILINHBI
«IROAOTHAY

TEXHOJIOI'HA X ®OPMBbI ITPEIIOIABAHHUSI
PexoMenaanuu 1o opranusanay 1 TEXHOIOTHAM 00y4YeHHs JJIA NpenoaaBaTes

L. OOpa3zoBaTelbubie TEXHOJIOrHH

IIpenopaBanue NUCTIMIUIMHE! BEAETCA C NPHMEHEHIEM CIERYIOUMX BUJOB 0OPa30BATENEHBIX
TEXHOJIOTHH:

WHpopMaunoHHbIe TEXHOJIOTHH: HCIONb3OBAHUE INEKTPOHHEIX 00pa3oBaTENBHBIX PECYPCOB
(9MEKTPOHHEIH KOHCIIEKT, ONMCAHME JTa00PaTOPHEIX pabor, TeMEl pedepaTos, TepeeHs TECTOBEIX BO-
POCOB) MPY NOATOTOBKE K JCKUUAM, TaGOPaTOPHEIM 3aHATHAM, HATHCAHHEO pedepara u TecTUpoOBa-
HHUIO.

PaGora B KoMane: COBMeCTHAs paGoTa CTYLAEHTOR B TPYIINE NPH BHIIONHEHHUI nadopaTop-
HEIX padorT.

I1. Buxei u coftepkanue y4eOHBIX 3aHATHH

Paspen 1. Sxonorus, sKonorudeckas 6e300acHOCTh, SKONOrHYECKU MEHEMKMEHT. OCHOBHbIE
[IOHSTHS
Teoperuveckne 3ansaTus (Jleknun) — 3 uaca.

Jlexuus 1. Tun — uabQOpMALHOHHAS.

Okosorus xax 06JacTL 3HAHHUM, € MECTO B CHCTEME APYrux Hayk. MHXKeHEepHas ¥ MPOMEILU-
JIEHHAs 3KOJIOTHA. ITANkl Pa3sBUTHA IKOJIOTHH K3K HAayKH. OBOMIONUA 3KOIOTUIECKOMN HAYKH. JKOJI0-
THHECKAS apajurMa U MCHSIONUIEEC MUPOBO33PCHNE (COBPEMEHHOE HOHHMAHHE SKOIOTMYECKUX [1PO-
Grrem venoBedecTBa). DKOIOTMYECKUIA (TTOGANLHELR) KpU3KC, IPH3HAKA KpH3uca, ero OpHYKHB 1 10~
CIEJICTRHSL. DKONOrMUEeCKHE TIPUHIKIEL. QOPMIPOBAHKE KOHIENIHH YCTOHYNBOTO PasBUTHA U IKOJIO-
rHYeCKad 0e30IacHOCTE. [1epCeKTHBREI YeNOBEYECTRA.

Jlexnns 2, Tun — uadopmanyonHas.

JKomornyeckuit MenemxMenT. COBpEMEHHAS CHCTEMa YIIPAaBIICHHS KAYeCTROM OKpYKaroIeit
cpenst B Poceniickoit Qeaepauny: opraHul 00UIeH H CIIELHATEHON KOMISTEHIINH, X byHKIHMY.

Jleknusa 3, Tun — nHGopMaruoHHas.

JKONOro-MPaBoOBkIe OCHOBLI TOCYAAPCTBEHHOM OMHTHKY PO B 06nacTu OXpaHbl OKpyXaroreH
cpensl. TpeGoBaHUs, NpeabABIAEMbIE COBPEMEHHBIM KONOTMYECKHM 3aKOHOAATENbCTEOM PD K neit-
CTBYNOWHM NPeANpUATHAM. OCHOBHBIE HaNpaBICHHUS YOBBILEHHUS SKONOMAYECKOM 0e30IacHOCTH B
PO.

Yupagsienue camocroaTeasHol padoToit cryaenTa — 1,3 waca, Koncyabramuu,

Paspen 2. T'eocepnr 3emnn. Buocdepa. BosneiicTrie TEXHOCQEPEL. DKONOTHYECKOE HOPMH-
POBaHKE H MOHUTOPHHT.
Teopernyeckne 3auaTus (Jiekuuu) — 3 waca.

Jexuus 4. Tun — nahopMaITHOHHAS.

Brnsaue Connua Ha 3KONOTHHECKHE NPOLECCH Ha 3emie. DIeKTPOMarHUTHOE H KOPITYCKY-
TIAPHOE H3nyueHHe conHma. Porocuntes B dnochepe. O6mHe npeacTarnenus o reocdepax 3emin,
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rpanune GHochepst. CrpykTypa reochep u ux XdapPaKTCPUCTUKHA, OCHOBHBLIC (PUIMKO-XUMHYSCKHE
MPOLECCE! B aTMOchepe, ruapocepe u nouse, BHociepa n ee KOMITOHEHTBL. AGHOTHYECKHE U OHOTH-
HCCKHE SKOJIOTHYSCKUE (PAKTOPE]. BHOCHCTEMSL, X KOMIOHSHTEL, FPYTIIBI OPFAHU3MOB, Cpefia uX obu-
TaHHA. DKONIOINYECKHE 3aKOHEI B, KommMonepa. OCHOBHEIE 3aKOHBI )XH3HH.

Jlexuust 5. Tun — uaopManHoHHa.

ITprpo/iHEe pecypeEl: KaK OOBEKT MEXKIYHAPOIHOTO npaBa (KOHKPETHOTO TOCYRApCTBa), pe-
CYpCOOBecHeTeHHOCTh, BO30OHORISIEMEIE HCTOUHHKI SHEPrUH. AHTPONOTEHHLIC BO3ACHCTBHA Ha
OKpYHKAIOWYI0 cpefly. MaTepuanbHele H SHEPreTUMECKUE 3arps3HEHH. HopmupoBanne xagecrsa
OKpy:atolleii cpexnet. Hopmatuser gomycerumoro Bosaelictsus va OC.

Jlexuus 6. THII — uHpOpMAHIIORHAS,

OKOJOrHYECKUI MOHUTOPUHT. MeTomb! KOHTPOIA, UCIIOJIE3YEMBIC B SKONIOTHYECKOM MOHWTO-
PUHIE NIPY OLCHKE KAYECTBA ATMOCHEPHOrO BO3/yXa, BOABI U MOYB. ITpHGOPE! SKOIOMrMIECKOr0 KOH-
Tponis. OLeHKa ypoBHs 3arpasuenns OC.

Ynpasiienue caMocTosITeabHol padoToii cTyaenta — 1,3 uaca. Koncymranuu.

Pasgen 3. 3arpasHenne u 3amura atmocheps!
Teoperuyeckue 3aHATUA (JIeKIUH) — 3 yaca.

Jlexuma 7. Tun — uadopmanuonnas.

Ocobennoctu 3arpasnenus atMocepst. Ilpamecu B atmocdepe. Knaccndukauns aspososneii.

KayectBo atmoctepsl. Hopmatussr xawecta (IIJK, OBVYB) u momycrumoro Bo3neiicTeus
(IL1B, BPB, TexHOMOrHuecKHe U TeXHHYECKHE HOPMATHBEL). [puruun cymManuu. Knaccsr omacuo-
CTH BPEIHBIX BeIECTB. OCHOBHBIC XMMHUYECKHE IPUMECH, 3ATPAIHAIONHAE aTMOChEpY.

Jexuusn 8. Tnn — undopmannonnad,

OcobeHHOCTY PacHPOCTPaHEHHS, TPAHCHOPMALMH U HAKOIIEHHS 3arpA3HAIOMMX BEMECTB B
armoc(epe. OCHOBHBIE MCTOYHHKY 3ArPA3HEHHA ATMOCHEpPHI, HHTEHCUBHOCTD MX 00pa3oBaHus B 0cC-
HOBHBIX TEXHOJIOTHIECKHX IPOIleccax,

OCHOBIBIE ITOC/IEACTBHS 3arPI3HEHUS ATMOCHEPLI: aTMOCepHEIe UUKIBI COSAMHEHHH Cephl U
a30Ta B Tponochepe, KNCIOTHbIE AOXKIU, HEXBATKA KHCIOpoAa (HAPYILEHHe KHCAOPOIHOTO Oanaunca),
IAPHHKOBBIN 3(QQeKT, paspyiIeHHe 030HOBOTO CNOA, 06pa30BaHNE CMOra,

Jlexuus 9. Tun — undpopMannonHas,

Merons! 3amuTsl aTMOChepsl. OCHOBHEIE HAPABICHHS 3AMUTE ATMOCHEPEl OT XHMHYECKHX
IPAMeceit: MEPOTIPUATHA [0 CHIDKCHMIO MOUIHOCTH BPEAHBIX BHIOPOCOB /YMEHBIUCHHIO KOJIM4ECTBa
BLIGPACKIBAEMOTO BEILECTBA B €IMHUIY BPEMEHH (3aMEHA MEHEE 3KOJIOTAYHEIX BHIOB TOIUIHBA GoJiee
SKOJIOIMHECKH YACTBIMH, CXUraHHEe TOIUIMBA I10 CHENMATBHON TEXHONOTMM, CO3NAHUE 33MKHYTHIX
NPON3BOACTBEHHEIX IIHKIIOB); MEPONIPHATHS IO IPUMEHEHHIO CNEUMAIBHBIX CUCTEM OUMCTKY AIA 06-
PaboTKy U HEHTPANM3AMK (OYMCTKK) BPEAHLIX BLIOPOCOB (METOMB! M aNIapaThi OYHCTKH BPEIHBIX
BBLIOPOCOB OT a3pozonel, OT razo00pasHEIX HPHMeceit); MEPONPUATHA IO HOPMHPOBAHHIO BBIOPOCOB.
Oueuku 3¢ pexTUBHOCTH paboTh Ta300YNCTHOrO 0GOPYAOBAHHA.

Ynpasiienue caMocTORTeNbHOM padoToif cryaenra — 2,3 yaca. Koncyantanun,

JlaGopaTopHbIii NPAKTHKYM - 6 YacoB, 2 u3 2 pador.

JaGoparopuas paGora 1. OnpenencHre METCOPONOTUUECKAX NIAPAMETPOB atMoctepnl Ber-
TMOJIHAETCSA B TPYNIax mo 3-4 4enoBeka Ha peaysHoM o6opynoBaHuH. 1lemb paGoThl — H3YUUTE KOM-
IIEKC PHOOPOB M ¢ HX IOMOLIBIO HAYYHTLCS ONPEAENSTE METCOPOIOTHIECKHE napaMeTpsl aTMOche-
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PbI, CPaBHUTD MTOTYYCHHEIE PE3YIBTATHI ¢ HOPMUPYEMBIMI 3HAYECHUAMH U CACIATH BBIBOJBI O COCTOS-
HUY MHKPOK/THMaTa naboparopun. OGOpyIoRaHUe paspaBoTaHo NPEroy@aBaTeIaMA Kadeaphl H H3ro-
TOBJICHO Ha SKCIOPHMCHTAIBHO OMEITHOM 3aBoze (D03). Hcnons3yoTes coBpeMeHHEbe H3MEPHTECID
Hble MIPHOOPE! (ACHHPALHOHHEIA ICHXPOMETP, MEXAHHIECKHH aHEMOMETP, TepMoaHeMoMeTp, Gapo-
METP-AHEPOUN).

Jlaboparopuas pabora 2. Onpesenenne KOHIEHTPARMH OEUTH B aTMochepHOM BO3xyXe. BrI-
TIONHAETCA B rpymmax 1o 3-4 yenobeka Ha peansHom obopynosanuy. [lens paboThl — UBYYHTE METOE
U IPHOOPHI V1A ONpe/IeNeHNs KOHNEHTPARNHA [BUTH B aTMOC(hEPHOM BO3/lyX€ HaCEICHHBIX MecT. Pa-
GoTa ¢ 2ueMeHTaMu BRIGOPA BPEAHOrO BEINECTBA. PacCUMTEIBASTCS BECOBAS KOHIIEHTPALUs TIBELIH B
MICCIIClyeMOM BO3AyXe (B HCILITATENbHOH KaMepe), HCMONbL3YS IMOTYYEHHEIE BKCIIEPUMEHTAIBHEIE
AGHHBIE, OTIPENCIIAETCA KIIACC €€ ONacHOCTH. CPpaBHUBAIOTCA SKCIEPUMEHTAIBHO IOTYIEHHbIE JAHHbIE
¢ IIIK (OBYB) u aenaercs BEBOJ 0 Ka4eCTBE aTMOCH epsl. Obopynosanue — THoBoe. Menomb3yrores
COBPEMEHUBIC H3MEPHTENBHbIE NpHOOpPL! (Beckl JaGopaTopHe, CeKyHAOMep-TaliMep, GapoMerp-
aHEPOH ], TEPMOMETP).

Pasnen 4. 3arpazuenne n 3amyra ruapocdheps
Teoperuveckue 3ansaTus (Jiexuun) — 2 4yaca.

Jexuus 10, Tun — uadopmanuonsas.

CroiicTBa BogsI M roGanbHbI BogooGMeH.

3arpssnenne rupocdepsl. OCHOBHLIE XHMUYECKHE BEIIECTBR, 3aTPA3HSIOLIHE rugpocdepy, u
X HCTOYHMKH. POPMHPOBAHHE KUCIOTHOCTH U COCTaBa MOBEPXHOCTHBIX BOJI, SBTPOGHKALHS BOJIOE-
MOB. McToleHHEe MATEPUKOREIX BOJ.

Henonpsosanue NpecHBX BoJ. KauecTBo BOJEL €€ TOKA3aTeN: OpraHOIelITHISCKHE, THApO-
XAMHYECKHE, MHKPOOHOIOIMYECKHE, COCPKAHNE XUMHUSCKHX TOKCHHOB, HOPMATHBEI kayecTBa BO-
Ael (ITAK), maaexc 3arpsA3HEHHOCTH BOAB], KNACCH KauyecTRa BOABL. OGecreTenue KauecTBa IUTHEBOI
BOJIbI, CXEMbI BOJONIOTpeOneHns. OCHOBHbIE HANPABICHMS B PEIIEHNH [POGIEMBI HEXBATKH IIPECHOM
BOJIEL

Jlekmus 11. Tun — ungopManuoHHas.

MeTonp! H CPEACTBA 3AIIUTH BOXHEIX OOBEKTOB OT 3aTPA3HEHHS CTOMHEIME BoZamu. Kaccu-
¢uKanua CTOYHBIX BOA. CXEMBI BOAONOTPEOICHHS U BOJOOTREACHHUS IIPOMBIELIEHHEIX TPEATTPUSITHI.
MeToBt OUMCTKU CTOYHBIX BOJ! MEXBHHUECKUE, GH3HKO-XUMUIECKHE, XHMHIECKHE, GHOXHMHUECKHE,
TEPMUUECKHE, FIYO0KAs OUMACTKA CTOYHELIX BOJ, 06€33apaXKMBaHKE OMHMINEHHBIX CTOTHEIX Box. OGopy-
AOBAHHC VI X peanu3aluy. CXeMbl OYUCTHBIX COOPYKEHUH MPOMBIINIEHHBIX TIPEAIPHATHI.
YipagieHHe caMocToATeablol paboToii cTyxenTa — 1,2 yaca. Koncynstamun.

Pazpen 5. 3arpssHeHue U 3aluTa THTOC(EPEE
Teopernyeckue 3aHATHA (JIeXUuH) — 3 Yaca,

Jexuna 12, Tun — nudopmanmonHas.

Jlntocepa u €€ coctaB. Munepanoruueckuit 1 XHMHUECKHE COCTAB 3€MHOMH Kopsl. Kucnopon
B uTOC(epe. OCHOBHBIE HANPABIEHHA TEXHOTCHHOIO BO3AEHCTBAS Ha IUTOChEpY.

Knaccnduranus (8uael) nanamadTos, paspyiienne nanmmadpTor. [Tousa u ed crpoenue. Oc-
HOBHBIE XapaKTEPUCTHKH NOYBLI. Jlerpajanys NOYBEHHOrO MOKPOBa, YA0OPEHHs, 3aKHCICHHE U 3aC0-
nenue nouB. OnycTHIHUBAHUE.

Jexnna 13. Tun — undopmaunonHas.
28
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3arps3HeHue moys. BemecTra — OCHOBHEIE 3aTPASHHTENM NMO4YB. OIEeHKA 3arpa3HEHUS II0YB.
Homenxtarypa nokasateneit caHATapHOTO COCTOSHMS TOYBLL Hopmuposanne (IIAK, OJK, JOK) n
KOHTPOJIb 3arPASHERNAA MOYB (KO3DOHUMEHT KOHUEHTPALIH XHMHYECKOTO BEINECTBA, CYMMAPHEIH TI0-
Ka3aTelp 3arpsa3sHEHuUs ). MeTOAR! M CpeicTBA 3aUINThl [IOUBb] OT 3arpazHeHnH. CoxpaHeHue nous.

Jexnuna 14. Tun — unbopMaAoHHAag.

Obecneuenne sxomorndeckoit GesonacHocTH npu 00palieHnt ¢ OIACHBIMHA OTXORAaMH. TexHO-
TeHHBIE PECYPCHLIE ITHK/ILL, CHOTeMa OOPAIICHH ¢ OTXONAMH, aKTYalbHAIC IPOGIEMEL, CITOKABIALCS
[paKkTAKa ¥ ICPCIEKTUBLE B PO, 3apybesxupiii OnbIT.

YupasieHHe caMOCTOATENAbHOl padoToi cryaenta - 1,3 yaca, Koncyasrauun,

Paspien 6. 3arpssaenue OC QU3NYIECKUMY [IOTAMY ¥ 33IUATA OT BX BO3CHCTRIIS
Teopernyeckne 3ausaTus (Mekuun) — 3 yaca.

Jlexnusa 15, Tun — uudopManmonHas.

OJNEKTPOMATHUTHEIE TIOJIA W 3aLUTA OT HX BO3ACHCTBHA Ha OKpyXaroInyr cpeny. OCHOBHEIE
XapaKTCPUCTHKY 1 KIACCH(HKALMS SNEKTPOMArHUTHBIX TOMeH. DNIeKTPOMATHUTHBIE TIOJT eCTECTBEH-
HBIX 0 UCKYCCTBEHHBIX HCTOYHUKOB. Bruonoruyeckue 3(ekTrl 3MeKTPOMArHUTHEIX Bo3aelcTBuiL. I 1-
THCHHHECKOE HOpMUPOBaHNE napaMeTpoB OMIT ais HaceneHus. 3amuTHEIE MEPOTIPHATHSL

Jlexuusn 16. Tun — uxHpOpMauHOHHAs,

3alUTa 0T aKyCTHYECKOTO 3ArpsA3HEHMS OKPYXKAIOMEH cpefpl. OCHOBHbIE TIPEJCTABIEHUSA O
3Byke 1 myme. Hopmuposatue uyma B okpyxaromeit cpesie. OCHOBHBIE HATIPABIEHNS HIYMO3aI{UTEL

Jleknus 17. Tun — nadopMannoHHas,

Pajuanmonnas GesonacHocTs. VOHM3UPYIOMKE H HEMOHH3HPYIOLLIFS u3nyqeHus. PagnoakTus-
HOCTb ¥ €AUHHALBT €€ U3MEPCHIS. OCHOBHBIE BUIbI HOHU3HPYIOUMX H3TYYeHH. PauatnoHnas 1o3u-
MeTpuA. ECTECTBECHHbBIC HCTOYHHKH HOHM3MPYIOIUCH PAafMallui: KOCMMUYECKOE H3MYUCHHE, panuanus
3EMHOH KOPBL. AHTPOIIOFEeHHAs PATHOAKTHRHOCTS. HOPMEL paianuonHoit 6e30MacHOCTH. BHOIOTHYe-
CKOE ACHCTBHE pauallii. ATOMHAs JHEPreTHKA
YupasiieHHe caMOCTOATe/LHOI paGoToii cTyzenTa — 3,5 vaca. Koncyasranun.

JlaGopaTopHbIi NpakTHKYM - 11 yacos, 4 padoTnl H3 4x.

Jlaboparopnas paGora 3. Hccrnenopanue 3IeKTPOMarHUTHBIX MOJEH B OKpyIKaroweit cpeze.
Brmonusercs B rpynnax 1o 3-4 uenobeka Ha pealbHoM ofopygosanun. Llems paboTHl — 03HAKOMHTH-
s C OCHOBHBIMH HOPMATHBHBIMK JOKYMEHTAMHU U NPUHIMIAMI 381UATHI OT 37€KTPOMATHATHBIX MOJel
4acToTel 50 I't (IPOMBINUIEHHOH YacTOThl). V3Mepsercd MarHWTHAd WHAYKLIA, PACCYHTHIBACTCS
HANPSKEHHOCTE AIEKTPHIECKOTO [OJIA, HCTIONb3YA HCXONHBIE JAHHBIE [0 BAPUAHTAM. JKCNEPUMEH-
TAIBHBIC U PACYETHBIC PE3YNLTATHI CPABHHUBAKOTCS C MPEAETHHO JONYCTHMBIMH 3HAUCHUAMH, JENAI0T-
cs BRIBoAEL. O0opynosanue (1a00opaToOpHbli CTEHN ¢ MakeToM Tpexdasnol BJI) pazpaboraHo u usro-
TOBJICHO TIPENOAABATCIAMH Ka(eApsl. MICIONb3yIOTCS COBpPEMEHHBIE H3MEPHTENBLHBIE NPHOOPH (Tec-
nametp «Hesa-3»).

JlabopaTopnas padora 4. Ouenka >(pHEKTHBHOCTH aKyCTHYECKUX 3KPAHOB. BEHITONHsETCS B
rpynnax no 3-4 uenoBeka Ha peansHoM obopymosanud. Llens paGoThl — 3aKpPEIUTH TEOPETHUYECKHE
3HaHUS O IUYME M CPCACTBAX 3aLUUTHI OT LIyMa; HAYYUTLCS paboTaTh ¢ npHOOpaMy IS HU3MepeHHs
lyma, pacCUUTBIBATE 3(P(EKTHBHOCTE aKyCTHUECKHX 3KpaHoB (AD). PaboTa ¢ sneMeHTaMu BEIOOpA
YPOBHS IyMa B OKPYXAKOMICH Cpele ¢ NOMOWIBIO reHepatopa myma. OGopynosanne paspaGoTaHo
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NpeNOAABATENIMH Ka(he/APbl U H3TOTOBICHO Ha IKCIIEPHMEHTAIBHO OMBITHOM 3aBoje (303). Ucnons-
3YHOTCSL COBPEMEHHEIE H3MEPUTENbHEIE TPHGOPEL (IyMoMep).

JlaGopaTopuas paGora 5. Vccieosanue 3¢ eXTHBHOCTH rIyIuATeNel myMa. Bemonasercs
Tpymrax 1o 3-4 qenoseka Ha peansHoM ofopynosanun. Llems PaboTHl — 03HAKOMUTECH C OCHOBHEIMH
THIIAMA W KOHCTPYKUHMAMY TIYUIHTENCH IYMa, MIOKA3aTh 3HAYEHHE UX 3(b(EKTUBHOCTH, BHIIOTKATE
CPABHUTC/ILHEIC MCITBITAHAS TTYIUATENCH UIYMA PAa3NHYHBIX THIIOB, H3YYHTH HEKOTOPbIE METOIE] pac-
yeTa 3 PeKTHBHOCTH mrymmTenei. PaGora ¢ 3neMenTaMu BLIGOpA ypOBHSA HIyMa B OKpYXKareil cpe-
A€ € IIOMOINEEO renepatopa myma. Obopyaopanue paspaloTaHo mpenogaBaTesMu kadhenps! 1 u3ro-
TOBIEHO Ha 303. MICnoNk3yioTes CoBpeMeRHbIE H3MCPHTENbHEIE TIPHOOPE! (1IyMoMep).

JIaGopatopuas paora 6. OupeneneHne 3arpI3sHeHHOCTH NPOAYKTOB NIMTAHUA PAaTHOAKTHBHEI-
MM BellecTBamMu. Beinonuseres B rpynmax no 3-4 uenoseka Ha peabHOM oGopynosanun. Lens paGo-
TBL = O3HAKOMUTECA ¢ METONAMH KOHTPOII COACPIKAHKA PANMOAKTHBHBIX BEILECTB B IPOAYKTAX IIUTA-
HIS, TONYdHTb NPaKTHYCCKAE HABBIKK PabOTHI ¢ NPUOOPAMY 15 H3MEPERUS UOHH3UPYIOUIHX H3IIy-
geumi (MU). Ha ocroBe NONyYeHHBIX 3KCIIEPUMEHTAIEHEIX JAAHHEBIX, ONPENENsOTCS MUHUMAIBHO He-
00XO0/UMEBIE CPOKH XPAHEHUs MPOAYKTOB IHTAHHA 10 CHIKCHHS YPOBHS 3arps3HEHHOCTH Pajuio-
HYKIHAaMU 710 HOPMEL. JlaeTes NporHos BO3MOXKHOrO PasBHTHA CHTYALMH ¢ YKA3aHHEM MEPOIPUATHIH
AUL CHHDKEHUS BPCIHBIX MOCHEACTBHM IMOMANAHAS PATHOHYKIIMAOR B OPTAaHH3M YeTIOBEKA. Obopyno-
BaRUE paspabOTaHo U M3TOTOBNEHO NPEIOABATENAMH KadheapEL. Hcnonb3yroTes: corRpeMeHHsle HamMe-
pUTeIbHBIE IPHOOPEL.

30
Q12



clc

I€

a1luInes 3109ed Houdoledogelr
[$'1°¢]) 9 nrrm ¢ MLoged pordotedogerr anHeRIHIO WD) v M XEOIOIION ‘FOX0dI9d SHHROWUEH ‘oXHPedl oMHood1o0N ‘KISROEY | O  RISKIO  suHAuWdodO

[01°€°6-8"C "I TLH O.LK O4L ¢
‘earorogenodu  ¥HJIONONC HOLEHAAX OSHHPAOLAIOND]] HOMHHROLOM SHHohALM ‘errendoren oroxoannradoar dog) eledodad suneoumep]
[cec] moTres] WO £ £'¢-1'¢ 9000409 SHHORAEH ‘¢C"¢ 2OOUIIOE SHHAOLAEY SOHIUILKOLIOWE)) MHIMI03ME ALondod] ]
[ 16l wo T gl T11¢6] ¢ wareed wp 4 6'8°L
E1°¢ ¢] MUIPISL INSIOHONKE ")) eirendolen 010x595M12doSL SUHARASE] | SN WEMIMNAK M BMSOLOJIYO[]

CRAIPIOW D DIINMDE H INHIHEKAZDL) °¢ 1TCR
409¢h (] T Ausreed oI 0JOL]]

[ore’s-8'¢ ST 71H DLM "O9L ¢
‘earoroserodu  suIomodg goweHdOX SHHELOLIIONO] HO0MUHEOLOR QHHOhASH ‘BeHdaLeW oIoxMddkHLadoa1 dog)) eredodod suneonIel]
[eesT D ¢ £z ©oodi10g SMHILAEH SOHTIDLKOLIOWE)) HHIDIaIcoaT e dLowdodfy
(oTs] Tszsl 1 woweed Tz 161 I11°6] 1 raveed W) z 9'S’y
[1°¢°¢] MrmioK INSLOHON'IE WD) errendoleN 0J0N00hKISdOIL JUHIBAS]] | 6N WEHIDIOK X eNH0LOIIO]]

«eundounion n anunsodnwdon 20x2nnzorong ‘mdaoonxaut ansunsgog vdoPoong ‘nuwag 1doPooa p» 7 LIXERg
40JEh [ [ Axareed ou oro1)g

U €8 ¢ SITWLH D1H "09L c
‘edIOFOEEHOAI FUIOUOME, H0LKBHAAN SHHBROLITOUOY] HOMHHRhOLOH dMHahALY ‘erreudaren oxonoehK1adoal dogy eredsdad sureourepy
[zesT ™) < 7’1 “T°1 9050d1I08 SNHIEAEH QOHIUIIEOLOOWE)) uumiarodrns diowoody]
L1zl € "z mwaweed [z 6] “[1°1°5] onmonaas ) [4 £
[1°¢°¢] nmumIol INSIOHON'IE *K)) ereudare 0I0N09hHL3do0L SHHOBAEL] | ‘T S\ WEHIDISL Y NSOLOIIO[

“ENWBHOU 21THIOHI(} “UWIHIWHCQIHIW NNNIFhN2OUONE ‘“QUIOHINUOEIG EVHIPhH2OUONE ‘KH20L01E» T LIWEEJ
"Jth
RHICTHINOMDJ ‘ar305Wa0NAdy (aoroduoa auanadon) snHexdaTo)) M109ed rHY

-ammed.iodn gonoged 3 ¢ HuEMKOUKd]] 8 i mwWediodl BOROOEJ 11 4 I9HAsaudu ¥uHeanHoNI0 uudorudy 1 ¥rodino IMndod

PHOHMIIA @']7 WH «XHTA

“HI0E» ALJI9 S0IHOTALY HHNIBLOALLE HOHROLAOKIWOAN BHHOF2g0dn KON 0 WOMHINKOIO]] O MHELIOIEL009 § KILUIOGEHodN MHUIIMIDHY KHE30900 urodLHOY]

“OIMREQRL 8 IMHOTaudI MHUIIHIOHT WeLareed i 1910ged HOHIIRIEOLIONED We'NE OIf HHOWAdY 010HQoRA oHHAIAYadused Ol HHITRITHIWONOJ

"BIHOTALD A10g®d OIAHIIrOLEOLIOWED BH XINHHAOHEO ‘B0h f/, ¥ UUIKHES XITHAOLMUA®R BOBR ¢ XVH €M ‘G00RR §()] IKIERIO0D IMHALTIMIIOUE KHHIOE20 4100MWaoAd |
BLHONAL) BI'Y IMHUXIHIINY OIFHI0E0 Ol MHIIBTHIWOMNA J

EHHIbhAIO ITIANJOP U HUIOIFOHXAL

CBHIOLONC»
MEMEIAMHT sSwwediodu nonoged M
€ snnxorudyy



cle

(4

9 Arareed ou 0JOLY]

[1°€°5] MHIDIoIr LHOUDHON"FE "W))

ereHdoleN OI0N0ORNLYA0AL SUHORAS]]

400¢h ()7
a1miTIes aroged yordoredogerr
[$ 161 ¢ ‘¥ °Z “T 109ed x1udoredoger aunEsHIIO "W t A BNEOLOITOL ‘HOYOHIIS JUHEBOMLIEH ‘aoxudeds suHoodioon ‘919hoed | o zionro  aunawwdopQ
lore s8¢ sITIHOIM '091 c
‘ealorogerodu  griorong goreHdAw owmesosawomsy SOMHHROLIM SMHORAEM ‘prrendacen oxonosrnredoar dogn vredodad smmesumey
Tl TeTsTwoTTTsI W Te1]
6 ‘8 ‘o maers wo [z1¢]l Trr¢l 9 ‘s mwarsed 'y ¥ L1'9T°GT

ON WEHIDION M EBNE0LOINO[]

KENIULINIQEOY XN WO DUINMDE

1 MWELOU RWKTHIIRNEND () INHIHEKAZVE) *Q IITEB T

¢ Arrareed o oJoLlg

[1°€ 6] mmIaL LXOUDHON TrE "W

errerdore 010¥00EH12d0AL SUHARAEY]

403%h ()|
[01°¢°¢-8°¢ ST YIH DM “09L ¢
‘ealorousnod  KAIONOXC HOIPHAAM SMHRAOSAIONL] HOXMHROIOU dUHORAEH ‘elrerdaren oloxssnuiadost dog) eiedodod sHHROHIERL]
[ 6] ®D € ¢ 2000d1I09 SHHIBAEH J0HIUDIEDLOOWE)) uMIDIarearug diowaod[]
[zrsl L1 16l roweed wy [4 VIET'T

SN WEBMIDIREK ¥ BIR0LOIIOT]

«MdaQoouny putnvE n INHIHEKAZDE) G IATER J

¥ Aroreed o1 OIOLY]

[1°€ ] HMINOL LIDIIOHON IE "W

BIEud2IBW 0JONOORHIAAOOL SUHARAEY

80d8h (]
lores-8°€ <] TLH DIW 04l c
‘21070GEHOdH  ¥HIOUOME, :@0wRHdAM OHHBZOLIIOUOY] HONUHAhOLOH SHHIhAEHU ‘prreudaien oxodsanHLadoal dog) eredadad ouHeoUIIRE]
[o eI wD € T°F 900001108 3UHIKALH JOHIKILEOLOOWE)) MHIDSIoaYrE diowdod]y
[Z1¢) Tr1s] € wereed W) [4 450)

G\ WEHIIMOU N .WMMO.HQ,.E‘O_P—

«19d2QPI0don MINMPE N IRNIHEKA2DE) " LAWER

H409%h [

_ ¢ Araerd ol OJOLET




Ipuaoxenne 4
K pabo4eii aporpaMme AHCIHIIHHEI
«IKRoIOrAT»

MeTtoauueckre yka3aHus Jist 00y4ai0IIAXCA N0 OCBOEHAI0 AHCIHILIMHDI

Buz yueOunIx 3ams- Opranu3zanus nesaTeNnsHOCTH CTYACHTA
TR
Jexuun Hanucanne koHCHEXTa JNEKUMi: KPaTKO, CXeMATHYHO, MOCHENOBATEIBHO (HKCH-

POBaTE OCHOBHEIE TIOJIOMKEHHUS, BBIBOARL, (OPMYINpPOBKY, 06OGIMICHIS; IIOMEvaTh
BAKHEIC MBICIIH, BEIICITH KIIOUCBbIC CIOBA, TCPMUHBL OGOSHAYMTH BONPOCHL
TePMUHEI, MATCPHAN, KOTOPBIH BBI3BIBAET TPYAHOCTH, ITOMETHTH U HOTBITATLCS
HAUTH OTBCT B PeKOMCHAYemol NuTepaType. Ecim caMOCTOATENEHO He YHAeTes
pazobpaTbest B MATEpHANE, HEOOXONUMO CHOPMYIMPOBATH BOTIPOC M 3aJaTh IIpe-
NOABATEII0 HA KOHCYIBTALNH, HA NPAKTHYECKOM 3aHATUHL.
JlaGopatopHEie pa- |3HAKOMCTBO C TEOPETHHMECKHM MATEPHANIOM, HAIOKEHHEIM B METONUICCKIX 11000~
60THI Omwix. Beinonxenye naGoparopHEIX pafoT B COOTBETCTBHH ¢ BaPHAHTOM 3AIAHHS.
[Ipu noaroToBKe k 3aiuTe TaGOPaTOpHEIX PaboT HeoGXoauMO OPUEHTHPOBATLCS
Ha PEKOMEHYEMYIO JINTEPaTypPy H KOHCOEKT JCKIMIA.
Pedepar 3HAKOMCTBO C TEOPETHYECKHM MATEPHANOM. I[IOMCK NHTEPaTypHl M COCTABICHUE
Gubnnorpacum, HCONR30BaHAE OT 3 40 5 HAay4HBIX PaboT, M3ICKEHUC MHEHHSL
aBTOPOB M CBOCTO CYKACHWA TIO BRIOPAHHOMY BONPOCY; HANOKEHHE OCHOBHBIX
acneKToB Npobaemer, O3HAKOMUTHLCA CO CTPYKTYpoH M odopMenneM pedepara.
[ToaroToeka k 3ase- |IIprt NOArOTOBKE K 3a4eTy HEOGXOIHUMO OPHEHTHPOBATECA HA KOHCIEKTHI JICKLUA,
TY PEKOMEHAYEMYIO NHTCPATYDY M JIp.

MEPEYEHb TEM 3AJAHUI
(o Bugam CPC)

Tembl pedpepaTon:
Ilepeuens Tem pedepaTos (Beero 95) COOTBETCTBYIOT WIECTH PasAeiaM YIeGHON AMCIUILTH-
HB1 «OKOJIOTHs. [epedeHs Tem pedepator mpusenen B YMK no aucnuinse.
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Ipuaoxenne 5
K paboveli nporpaMme JHCHENAHHLI
«IROIOrH»

@OH/IbI OIIEHOYHBIX CPEJCTB

@QOHIE! OUSHOYHBIX CPENCTB, HO3BONAIONME OLEHUTE pe3ynpTarsl O0YUEHHS MO AaHHOHU
JUCHUILIMHE, BKIFOYAKOT B cebs:

* 1Ia6IIOHBI OTYETOB IO KAKAOH J1abopaTopHOlt paboTe Pa3MENIeHEI B OTAENHFHOM IIKady B
NOMELIEHNY Ka(peIprl;

* KOMITBEIOTEPHOE TECTUPOBAHHE, B XOAE KOTOPOro H3 YMC/IA KOHTPOIBHBIX BOTIPOCOB (op-
MHPYIOTCA 381aHUs [0 3aKOHY CITYYaliHBIX THCEN M NPEUIaraloTCs ajibTePHATHBHEIE OTBETHI (He-
NOJIB3YETCA NPH 3a1UuTe J1abopaTopHBIX paboT);

* TepeueHb TeM pedepaTos (95 wr.) npuseneH 8 YMK o AuCHMIUIHEE M PasMEleH B 1o-
MEIEHNH Kaeapsl B BUJE CTEH/IOB;

® KOMIUIEKT TECTOBBIX 3ananuii (10 BapuanTos o 14 Bompocos) o pasaenaM AUCIAILIMHEL
“Oxonorns” npuseaen 8 YMK, pasMelnes B noMemeHHu Kadeaps.

Kpurepun onennpanus
JlaBopatopHbie paGornt
Honyck k JIP

Hepen KOMyCKOM K BEIIONHEHHIO 1a60PaTOPHBIX paloT Ha NIEPBOM 3aHATHH A BCeH Ipyn-
TBl IPOBOIHTCH UHCTPYKTAK Ha paboueM MecTe. B KHAre yueTa mepBUYHOrO MHCTPYKTAKA KA AbLi
CTYZIEHT PaCIUCHIBACTCA B (haKTe MPOBEAEHMS ITOTO BHIA uHceTpyKTaXxa. CtyneHTaMm coobuiaercs
IIOPSIOK IONYCKA, BBINONHEHHA U 3aIMTLL 1a60paTOpHLIX paboT.

I'pynma ctynenTos pasbusaercs Ha Gpuramsl. Kaxaoi 6purage ycTaHABINBASTCS NIOCIENO-
BATEIbHOCTh BBIIONHEHUS paboT B COOTBETCTBHH C PACITHCAHMEM 3aHATHH, BELNAIOTCH IAGIOHEAI
OTYeTOB. JONYCKOM K BBLIMONHEHHIO JabOpaTOpHBIX paboT SBIIAETCS NpPABIVIBHO 3aONHEHHBIN
wabnon. [IpaBHILHOCTE 3amoNHeHus malioHa M JOIYCK K BHINOIHEHHIO paGoT OCYIUECTBIAET
IIPENOAABATENb, BEAYILIH KOHTPOIL X KOHCYIBTANMM 1O BRIIONHEHHIO JTaGOPATOPHBIX padoT.
Otuet o JIP

OT4er no saGopatopHoii pabore mpeacraBngercs B Gopmare, MpeIyCMOTPEHHOM 1abiIo-
HOM OT4€Ta 10 JIaGopaTopHo# pabote. OTYET He MOXKET ObITh IPHHAT W NOAEXHT A0paboTKe B CHY-
Jae: HeOPEKHOE BEINOJIHEHKE, HEBEPHBIH BpIGOp MacmTala rpadMKoB, OTCYTCTBHE YKA3aHIA IHHHLI
H3MepeHus Ha rpadHKax, HEKOPPEKTHOH 00pabOTKH Pe3yNLTaTOB H3MEPEHHH.

KpHTepun onenuBaH#A BLINOJIHEIH oM JIP

3auura OT4ETa MPOXOJUT B (HOPME KOMIILIOTEPHOTO TECTHPOBAHNMA, Pa3paBoTAHHOrO Tpe-
noxaBateaaMu Kadeapsl Ol. Omenka ocymecTBaAeTes mo 4-6abHoi cHcTEME.

IIporpamMmoit nmpeyCMOTPEHB! WIECTs BONPOCOB 110 Teme AAHHOH 1aGopaTopHOil paGorThi.
Kaxcasiit Bonpoc cHaOXeH ueThIPhMS ANBTEPHATUBHEIMU OTBETAMH, H3 KOTOPBIX OIHH CYHTAETCS
npaBHIbHBIM. [l 0TBeTa Ha Kax(biid BONIPOC faercs 45 ceKyHN (YCTaHABIUBAETCA TIPOrPaMMOii).

Kpurepuem oueHkuy ssnseTcs:

J10 3MPAaBHIBHBIX OTBETOB — HEYIOBIETROPUTENRHO;
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4 MpaBANBHEIX OTBETA — YAOBJIETROPUTEIBHO;
5 NpaBUNBHBIX OTBETOB — XOPOILO;
6 NpaBIIbHBIX OTBETOB — OTIIHYHO.

Pedepar

OGrem pedepara — He Menee 15 crp. O643aTeIbHO HCIONB30BAHYE HE MEHEE 3 OTEUECTBEHHRIX
M HE MCHee | MHOCTPaHHOTO MCTOUHIIKA, OIMYGIMKOBAKHOIO B rocneaune 10 mer. OfIsarenbro uo-
MOMB30BAHIE MIESKTPOHHBIX 0a3 naHubIX (PUHLI, Scopus, Web of Science u ap.).

Ilo crpykrype pedepara i yIemsHOMY BECY €ro 4acTei PEKOMEHYETCA UMETH (B JINCTAX): TH-
TyNbHbLL JUCT (1), BReNenne (1-2), OCHOBHaA YacTb (1IPH HEOGXOAUMOCTH ¢ TIOZIpa3ieICHUeM Ha pas-
Jensl ¥ noapazaenst) (10-20), sakmoyenue (1), cnucok o6o3uavenuii n coxpamenuit (1), crucok mc-
TOJIB30BAHHBIX UCTOUYHUKOB (1)

Ipouenyper aiurs: pedepara we Tpebyercs. OueHKa BRINOTHERNs pedepaTa OCYILECTBIIETCA
B XOJI¢ €ro NPOBEPKH NPETIONABATENEM MO 5-GaNbHOM CUCTEME COMIACHO HIDKE IIPHBEICHHBIX KPHTEPH-
¢B.

Kputepnu oneHHBaNus

*  COOTBETCTBHE IE/IIM U 334a4aM JUCLINILTHHEL, COOTBETCTBHE COACPKAHHA 3a5BICHHOM
Teme - 1 Gan;

*  TIOCT4HOBKA IIPOGIIEMBI, KOPPEKTHOE H3IOKEHHE CMBICIA OCHOBHEIX HAYIHBIX HACH, X
TEOpeTHYECcKoe 000cHOBaHHeE U o0BscHEHuE - 0,5 6aIUIoB;

*  JIOTHYHOCTS W OC/SROBATENBHOCTE B M3NOXKEHAN MaTepuana - 0,5 6amos;
*  o0BeM HCCNEAOBARHON JTATEPATYPH] H JIPYTHX HCTOUHMKOB MHAOPMalHH - 0,5 6aIUIoB;
*  HCnonb30BaHMe bonee 1 mHOCTpaHHOro HeTOYHMKA - 0,5 Gatos;

*  CHOCOOHOCTD K aHANU3Y 1 0GOOIIEHNEO HH(OPMALIOHHOTO MATEPHANIA, CTENICHD TIOJIHO-
THI 0030pa COCTOSHISA Bompoca - 0,5 6aios;

*  000CHOBAHHOCTH BLIBOJIOB - 00,5 GaioB;
*  HaJIMYNE aHHOTAIMU K pedepary - 0,5 6amios;

*  IpaBMIBHOCTb OOPMIEHNS (COOTBETCTBIE CTAHAAPTY, CTPYKTYPHAS YIIOPS/IOUSHHOCTS,
CCBUIKH, LIUTATH, Tabnuus! ¥ T.1.) - 0,5 Gamios.

PedepaT mpr3naeTcs BEINOIHEHHBIM B CIIYYae €ro ONEHKH He HiKe 3 Gallios,

3ader

Crata 3adera NpOM3BOJMTCS MO PE3YTHTATAM BBIIONHEHHBIX B TEUECHHE CEMECTPA KOH-
TPOJBHBIX MeponpuaTHid (wectu JIP, pedepara) n Tekyero TeCTUpOBaHHA (TECT CUMTACTCS BEI-
IIOJTHEHHBIM ITPH KOJIM4ECTBE MPABHIIBHALIX OTRETOB Ha BOIPOCH 0T 60% 1 Gonee).
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Hpnaoxenne 6
K paBoveii nporpaMme AUCHHILTHESI
«IK0JIOruA»

CIIPABKA
0 HaJIn4HK B Oubanorexe BITY «t BOEHMEX» um. JI.®. Yerunosa yueOHoi sHTEpaTYpBI
(cTipaBxa ABJISETCH HEOTHEMIEMOM YacTh0 YMK JUCIHTIIIMHEL )

1.HauMeHOBaHHE AHCUMILIHABI: JKOJIOTHS
2.Kagegpa: O1, «Ixoaorus 4 6€30NaCHOCTH KU3HEAEITETbHOCTHY

3. Ilepeuens ocuorHoll yuebuoii IuTEpaTYpLY

3.1. OcHoBEI MHKEHEPHOI FKkomorTHH [TekeT]: yueGHOe nocobue [mns ByzoB] / C. K. Tlerpos,
B. H. Cupopos, C. C. [Terpoea ; BI'TY "BOEHMEX". - CII6. - [6. 1.], 2009. - 229 c. : rpad., cxe-
MBI, TaGx. - ISBN 978-5-85546-439-9 : Ipunsteie cokpaur.: c. 5-7. Tepmuusr 1 onpen.: ¢. 8-10.
Bonpocst 411 cCaMOKOHTPOIE: B KOHIE [1as. [Ipunoxenue: c. 200-227.

3.2. OcHOBEI HEXKEHEPHOIT 3K07I0TH] [DeKTpoHHEIiT pecype]: yueGHOE nocobue [as1s1 By30B]
/ C. K. Ilerpos, B. H. Cupopos, C. C. [Tetposa ; BI'TY "BOEHMEX", - D1eKTpoH. TEKCTOBbIE IaH.
- CIIG. : [6. n.], 2009. - 1 351 )eCTK. UCK : rpad., cxemsl, Tabn, - ISBN 978-5-85546-439-9 : B. 11,
Ipunareie coxpam.: c. 5-7. Tepmunb # onpex.: c. 8-10. Bonpock! s CaMOKOHTPOJISI: B KOHIE
rnas. [Ipunoxenue: ¢, 200-227.

3.3. be30nacHOCTh TEXHOIOTHIECKAX IIPOHECCOB M IPON3BOACTB: YuebHuk, Nposnopa JL®.,
Hsanos H.M. u ap. Jloroc, 2016. — 608 c.

3.4. O3poposrnenye BO3AYMIHOM cpenst: Yuebnoe nocobue; IMerpos C.K., Kapmasosa B.B.,
bopuosa C.C., JIyGsinuenko A.A. Banr. roc. TexH. yu-1. — CII6., 2014, 147 ¢.

3.5. Sxonorns: N1abopaTOPHEIA NPakTHKYM [1u1a By3oB]/ M. B. Byropuna [u ap.] ; pen.: H.IL.
Heanos, JI. . [lposnosa; BI'TY "BOEHMEX". - CII6., 2012. - 76 c.: cxeMsl, Tad., ¢oTo. - ABTO-
PBI yKa3. Ha 060pore THT. nucTa. - KonTpon. Bonpocs: B koHue a6, pad. - [Ipur.: B xoHUE 11a6.
pab.

4. IlepeyeHnb JONOINUTENLHON JIHTEPATYPLI:

4.1. bopuosa, C.C. OcHOBBI 5KOIIOTHYECKOTO MEHEPKMEHTA H SKOJIOrHUECKasd GE30acHOCTE
ACHCTBYIOIIETO TpeAnpusTHA: ydeOHoe Tiocobue / C.C. Bopuora, ILB. Matgees, C.K. ITetpos;
baur. roc. rexs. yu-1. — CIIG., 2018, — 137 ¢. ISBN 978-5-907054-04-2

4.2. OCHOBBI 3KOJIOTHYECKOrO MEHE/PKMEHTA H SKOJIOTHYeCKas Be30IacHOCTh AefCTByoNIE-
ro mpeanupuATis [DIeKTpOHHEIH pecype]: yuebHoe mocobue / C.C. Bopnora, I1.B. Matsees,
C.K. ITerpos; BanT. roc. Texn. yu-t. — CII6., 2018. — 137 ¢. ISBN 978-5-907054-04-2

43. Xpamos A.B. Paguanmonwas Gesomacwocts: yueOHoe mocobme [nas Bysos]/
A.B. Xpamos, C.H. Monuaunosa, BI'TY “BOEHMEX”. — CII6., 2005. -48¢: Tabu1.

4.4. XpamoB A.B. Pamuanuonnas 0e3omacHocTh: ydeOHoe mnocobme [ans Bysom]/
A.B. Xpamos, C.H. Monuanosa; BI'TY “BOEHMEX”. —CII6., 2005. -1 2=D311. secTK. MICK: TabIL.

4.5. ®agun W, M. 3xonorns xocmoca : ygebHoe nocobue [mia Bysos] / H. M. Panum,
b.}. IToneraes, B. H. Cunopoe ; pea. U. M. ®anus. - CII6., 2005. - 279 ¢.
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4.6. Dxonorus KkocMoca [DMeKTpOHHEL pecype]:  yuebnoe mocobue [ans Bysos]/
WM. Qanun, B. Y. Ilonetaes, B. H. Cunopos; pen. M. M. ®amun; BI'TY "BOEHMEX". - Dex-
TPOH. TekcTorble AaH. - CII6.: [6. u.], 2005. - 1 30 skecTk. qucK

4.7. Monuanosa, Ceeriana Huxonaesua. UpesBbIuaiinble CHTYaLNY MPHPOLHOTO H TEXHO-
reHHoro xapakrepa [Teker] : yueGroe mocoGue [ms Bysos] / C. H, Moimsanosa, B. H. Cugopos;
BI'TY "BOEHMEX". - CII6. : [6. u.], 2010, - 169 ¢. : CXEMBI, Tabil. - bubmuorp.: ¢. 159-160. -
ISBN 978-5-85546-509-9 : Tlpunariie coxpary.: ¢. 4. Ocx. TEPMHHBI U Orped.: ¢. 4-7. [puitoske-
HuA: €. 161-167.

4.8. Momuadosa, Cpernaga HuxomnaesHa. Ype3BbIyaifHbIe CHTYAUHH HPHPOXHOTO W TEXHO-
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