MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OFPA3OBAHMS POCCUMCKOM ®EJIEPALIUNA
benepanbHOE TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TOonpATTUHCKUN TOCYIAPCTBEHHBIA YHUBEPCUTET

2.1.9.1 (@) [OKYMEHT MOAMUCAH

(uHoexc oucyuniuHot) QNEKTPOHHOW MOAMMUCHIO

CepTudpmkar: 70C1C100A7B13B974D5894495CA21A0C
Coxos C i

o8 Cepreit 4
[Oewcreutene: ¢ 08.07.2024 no 19.06.2039

PABOYAA ITIPOI'PAMMA JUCHUIIVINHBI

Buorexnogorun

(Haumenosanue OUCYUNIUHbL)

10 HAIPaBJICHHUIO IMOATOTOBKH (CIEI[HAIIBHOCTH )
1.5.15. DxoJsorus

HAIPaBICHHOCTH (TIPOQWITH )/CIICIIUATH3AITHS

dopma o0ydeHHUs: OUHAS
I'ox nabopa: 2025
O6mras TpymoeMkocTb: 2 3E

Pacnpe)leﬂeﬂue YaCo0B JUCHHUIIMHBI IO CEMECTPpaM

Cemectp 3
Popma KOHTPOJISA 3auer Hroro
Buna 3ansituii
Jlexun 18 18
JlaGopaTopHbie - -
[TpakTHueckue 18 18

PykoBOJICTBO: KypcoBble padoThI (mpoektsi) / PI'P - -

IIpomexyTOUHasI aTTecTanus - -

KonTakTHas pabora 36 36
CamocrosTenpHas padoTa 36 36
KoHTpoas = =

HUroro 12 712




Pabouyro mporpamMmy cocTaBuiI(H):
Houent, k.x.H., CoxoB C.A.

(OoadicHOCmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodei mporpaMMbl TUCIUILIIHHBL:

X OtcyTcTBYyeT

Penensent

(OondxcHocmy, yuernoe 3eanue, cmenensb, Pamunus 1.0.)

Pabouas nporpamma aucuuiuinHbl coctaBieHa Ha ocHoBanuu ®I'OC BO u yyeOHOTO TU1aHA
Hay4HOU crienuanbHocTy 1.5.15. Dkonorus

Cpoxk aeiicTBusi padoyeii mporpaMMsbl JTHCHUILUIMHBI 10 «31» aBrycra 2029 r.

YTBEPXIEHO

Ha 3acenanuu kadenps
«XUMHUYECKasi TEXHOJIOTHS U PECYpPCOCOEPEKEHHIE

(mpotokon 3acemanust Ne 2 ot «23» centsiopst 2024 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Llens ocBOCHUS TUCHUILIMHBI — (OPMUPOBAHUE Y ACHUPAHTOB YrIIyOIEHHBIX KOMIIETCHIUI
B 007acTH COBPEMEHHBIX OMOTEXHOJOTMYECKHMX METOJIOB, HAINPABICHHBIX Ha pEIICHUE
9KOJIOTHYECKUX TPOOJIeM, BKIIIOYAs pa3pabOTKy M ONTHMH3AINI0 OHOIPOILECCOB, HCIOIb30BAHHE
TeHHOM WHXEHEepHUH W OMOMH()OPMATHUKH, a TaKXKE HHTErpaluio OMOTEXHOJIOTHH B CHCTEMBI
YCTOWYHMBOTO MPUPOIONOIB30BAHUS Ul TOATOTOBKU K JUCCEPTAllMOHHBIM HCCIEAOBAHUAM H
KaHAMJATCKUM dK3aMeHaM

2. Mecro mucuuiuiaabl B ctpykrype OIIOITI BO

HI/ICHI/IHHI/IHBI U IIPAKTUKHU, HAa OCBOCHHUH KOTOPLIX 6a3preTc;1 JaHHas JUCHUIIIMHA:
MeTtoanka NOCTaHOBKH U MMPOBCACHUA SKCIICPUMCHTA.

HI/ICHI/IHHI/IHBI " IpaKTHUKH, JJI1 KOTOPBIX OCBOCHUEC ,HaHHOfI JAUCHUITIIMHBI HCO6XO,Z[I/IMO KakK
NpeaAmcCCTBYIOIICC: IIOAT0OTOBKA u HaIlTMCaHHuEC AUCCcepTanunu, IoAT0OTOBKA K caayde
TOCydJapCTBEHHOI'O 9K3aMCHaA, IIOATIOTOBKA K C1aU€ KAHAUJATCKUX 3K3aMCHOB.

3. Iliianupyemblie pe3yJbTaThl 00yUeHUs!

®opmupyemMble U
KOHTpPOJIUpYyeMble
KOMIeTeHIUH
(Ko ¥ HAMMEHOBAHUE)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeH N
(Koa 1 HAMMEHOBaHUE)

Inanupyemsble pe3yJibTaThl
o0yueHust

- - 3HaTh: - TEOPETUYECKHUE OCHOBBI U
COBPEMEHHBIC TCH/ICHIINH B
OMOTEXHOJIOTHH, CBSI3aHHBIE C
JKOJIOTUEH,

- IPUHLUIIBI TPOEKTUPOBAHUS
OMOTEXHOJIOTMYECKUX CUCTEM IS
pelIeHNs HKOJIOTHYECKUX 3a/1ay;

- OCHOBBI OMOMH(OPMATUKU U
MaTeMaTHYeCKOTo MOJIEIIMPOBAHUS
OMOJIOTNYECKUX TPOLIECCOB,;

- HOPMaTHBHO-TIPABOBBIE U ITHYECKHE
acIeKThbl IPUMEHEHUS
OMOTEXHOJIOTHI B 9KOJIOTHUHI
YMeTh: - IPOEKTUPOBATh
OMOTEXHOJIOTMYECKHE CUCTEMBI IS
YKOJIOTHYECKHX TIeTIeH

- IPOBOJIUTH IKCIIEPUMEHTHI C
WCIIOJIb30BAaHUEM OHOPEaKTOPOB,
(epMEeHTAIMOHHBIX YCTAaHOBOK U
CUCTEM MUKPOOHOIOTHYECKOTO
MOHUTOPHHTA,

- HHTEPIIPETUPOBATH JAaHHBIC
MO/JIJIMPOBAHUS CIOKHBIX
OHMOJOTMYECKHX CUCTEM

Bnanets: - HaBbIKaMu pabOTHI C
obopyoBaHUEM TSI
OMOTEXHOJIOTMYECKHX MCCIIeIOBaHUH;




dopmupyemMbie U
KOHTPOJHpYyeMble
KOMIIeTeHI[UH
(Ko ¥ HAMMEHOBAHUE)

NHaukaTopbl 10CTHKEHU S
KOMIIeTeHI M
(Kox ¥ HAMMEHOBAHUE)

Iliianupyembie pe3ybTaThl
o0yueHust

- TEXHOJIOTUSMH aHaIn3a OOJIBIINX
JAHHBIX B OMOMH(OpPMATHKE;

- HaBBIKaMU TTPOEKTUPOBAHUS
YCTOMYMBBIX OMOTEXHOJIOTHYSCKUX
LIUKJIOB




4. CTpyKTYypa ¥ coJep:KaHue TUCHUILIMHBI

®opMbI TEKYLIETO

Bug . KOHTPOJIs
Monayan . HaumeHoBaHHe TeM 3aHATHH
yueOHoM . Cemectp | O0beM, 4. banabl | UHTEpakTHB, Y. (HauMeHOBaHUe
(pasaen) (yueOHOii padoThI)
padoTsbI OLICHOYHOI 0
cpeacTBa)

Jlek 1 |DOxonoruueckue acieKThl COBPEMEHHOMN 3 2 - - -
ouorexHonoruu. Pa3Butre 6MOTEXHOJIOTHH.
Postb OMOTEXHOJIOTHY JIJISt CEITECKOTO
X031CTBA

[P 1 MonenupoBaHie KHHETHKH (epMEHTATHBHBIX 3 2 - - -
peaknuii. Mcnons3oBanue Mathcad niis
MMOCTPOCHHUS TPA(PHUKOB 3aBUCIMOCTH CKOPOCTH
peakuuu oT KOHIIEHTpaluu cyocTpaTa
(ypaBHeHne Muxasnuca-MenTeH). AHanu3
BIIUSTHUS TEMIIEpaTyphl MO npaBuity Bant-
Todaoa.

Jlek 2 | TumoBsle MPOLIECCH IKOIOTHYECKON 3 2 - - -
ouorexHonorun. bruoaerpanaius TOKCUYHBIX
BellecTB. bnoouncTka 0TX0/10B

I1P 2 Onpenenenne BIIK u XIIK cTouHbIX BOI. 3 2 - - -

[IpoBenenue xumuyeckoro okucieHus (XI1K)
¢ ucnonb3oBaaueM K>Cr.O7 u
CHeKTpO(hOTOMETPUUECKOTO U3MEPEHUSI.
Pacuet BIIKs Ha ocHOBE JaHHBIX O
noTpeOIeHUN KUCITOpOIa.




Moayab
(pa3neun)

Bun
yueOHoM
padoThI

HaunmenoBanue TeM 3aHATHI
(yueOHOii padoThI)

Cemectp

Oo0nem, u.

Banabl

HNHTepakTHB, Y.

®DopMbI TEKYLIETO
KOHTPOJIfA
(HanMeHOBaHMe
OLIEHOYHOT0
cpeacTBa)

Jlex 3

MukpoOunosioruueckre Ipouecchl B 3aa4ax
9KOJIOTMYECKON OMOTEXHOJIOTHH.
DopMHUpOBaHUE IKOJOTUYECKUX HULI JIJIsS
OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHBIX
IIPOLIECCCOB

IP 3

3D-monenupoBaHue a3pOTEHKA B TIPOTpaMMe

Kommac. COSI[aHI/IC MOJCJIIN aOpOTCHKA, paCcucT

THJIPABIMYECKHUX TTAPaMETPOB U OIICHKA
3 PEKTUBHOCTH OYMCTKHU.

Jlex 4

Kunernka MUKpOOHOIOIrMYECKUX MPOLIECCOB.

MO,I[CJ'II/IpOBaHI/Ie pocTa MUKPOOPIraHU3MOB

I1P 4

KoMmnbroTepHOE€ KOHCTpYHpPOBaHUE
pexombunantueix JIHK. Ucnonb3oBanue [10
(manpumep, SnapGene) U1s1 BUPTYaTbHOTO
CO3JaHusI BEKTOPOB U aHaJIN3a I€HOB.
MopenupoBanue mpouecca BcrpanBaHus T-
JIHK B pacTuTenbHbIN T€HOM.

Jlex 5

I'enernyeckas nnxenepus. [lonsTus.
®epMeHTHBIE cMHTE3Bl. KOHCTpynpoBaHue
pexom6uHanTHBIX JJTHK

I1P 5

Hccnenosanue BnusHusa pH Ha pocT
MUKPOOPTaHNU3MOB. DKCIIEPUMEHTBI C
KyJbTypamu OakTepuii npu pazHom pH.
CrnexTpo()oTOMETPUUECKOE U3MEPEHUE




®DopMbI TEKYLIETO

Bug . KOHTPOJIs
Moayab . HaumeHoBaHue TeM 3aHATHH
(pazzen) yueOHoM (yaeBHoii paGoTh) Cemectp | O0beM, 4. banabl | UHTEpakTHB, Y. (HauMeHOBaHUe
padoThI OLICHOYHOI'0
cpeacTBa)

Jlek 6  |I'eHeTnyeckas WHXEHEPHUs paCTCHUNA. MeTOo b 3 2 - - -
T€HETUYECKON MHKEHEPUU PaCTECHUI

I1P 6 Cumysanus npouecca KOMIIOCTUPOBAHMS. 3 2 - - -
MopenupoBaHu€e pa3IoKEHHs] OPraHUYECKIX
orxoz10B B Excel ¢ yuerom Temmeparypsl,
BIQXKHOCTH 1 cooTHOIIeHUsT C/N.
[IporHo3upoBanue BpeMeHu CTaOUIN3aIUuN
cyOcTpara.

Jlexk 7 | CtouHble BOABI KaK 0OBEKT OUYUCTKH 3 2 - - -
OMOTEXHOIOTHYECKUMU MeTogaMu. OCHOBHBIE
MOKa3aTeIH ISl OYUCTKH BOJT

[P 7 Ananm3 3¢ GeKTUBHOCTH OMO(UITBTPOB. 3 2 - - -
Pacyer Harpy3ku Ha GUIBTPYIOIIMIA MaTepUa
Y CKOPOCTH JIETpa/lalliil KCEHOOMOTHKOB. .
MonenupoBanue B Excel unu Python s
onieHku cHukenus BIIK.

Jlek 8 | Ouuctka cTOYHBIX BOJ B OMOpeakTopax. Buabl 3 2 - - -
ouopekatpos. [Ipoiieccrl ouncTKU B
a’poTeHKax

I1P 8 Pacuer BbIx0oza OMOrasa npu METaHOT€He3e C 3 2 - - -

HCIIONIb30Banue mathcad




®DopMbI TEKYLIETO

Bug . KOHTPOJIs
Monayan . HaumeHoBaHue TeM 3aHATHH
yueOHoM . Cemectp | O0beM, 4. banabl | UHTEpakTHB, Y. (HauMeHOBaHUe
(pasaen) (yueOHOii padoThI)
padoTbI OLICHOYHOI'0
cpeacTBa)
Jlek 9  |MeraHorenes. MetaHoreHHble OaKTepuH, 3 2 - - -
XapaKTePUCTHKA, 0COOCHHOCTH
I1P 9 CopO1ust TSKETBIX METAIIIIOB 3 2 - - -
MUKPOOPraHu3MamMu/ DKCIIEPUMEHTHI C
UMMOOHITN30BAaHHBIMU KYJIBTYPaMH
(Hanpumep, apoxxkamu). MaMmepenue
koHneHTpanuu Metayuios (Cu, Pb) no u mocie
00paboTKu
CP [ToaroroBka k 3a4ery. BeIoIHEHHE OTYCTOB 3 36 - - -
1o paboTam
Hroro: 72




5. O0pa3oBaTebHbIE TEXHOJIOTHHU

[Tpu peanuzanuu TUCHMILIMHBI « BUOTEXHOIOTUWY» MOTYT OBITh MCIIOJIb30BaHbI CICIYIOIINE
00pa3oBaTesibHbIC TEXHOJIOTHUH:

- Jlekuuu C AIeMEHTaMU MHTEPAKTHBA, BKJIIOUYAs pa300p KEHCOB M3 HEPTEXMMHUYECKOW H
OMOTEXHOJOTMYECKON OTpaciieil. DTO MO3BOJSIET CBA3ATh TEOPETUUYECKHI MaTepuall ¢ peaJbHBIMU
npoOJeMaMu, TAKUMHU KaK OIEHKA 3arps3HEHUN WM pa3padoTKa mporpaMm MoHHTOpuHTa. Dopma
KOHTPOJISI — JUCKYCCHH, MHHHU-TECTHI IT0 TEMaM JIEKIIHA.

- JlabopatopHbie pabOTHI HA COBPEMEHHOM 00OpYAOBaHUH (CIIEKTPOMETPHI, XpoMaTorpadsl,
['NC-cuctemsl), rae acOUpaHTHl OCBAUBAIOT METO/IbI aHAJIN3a IPOO BOJIBI, TOYBKI, BO3/AyXa, a TAKXKE
00paboTKy naHHBIX. KOHTPOIh BKIIFOYAET 3aIIUTY MPOTOKOJIOB KCIIEPUMEHTOB U OLIEHKY TOYHOCTH
pe3yJIbTATOB.

- LludpoBpie cUMyISAIMHA ¥ MOJCIUPOBAHKE C UCIIOIB30BaHUEM Cliennanu3upoBanHoro [10
(HampuMep, U MPOTHO3WPOBAHUS PACIPOCTPAHEHUS 3arps3HEHU wiM aHanmsza big data). Dr1o
pa3BUBACT HABBIKH PA0OTHI C TEXHOJOTUSMH MAIIMHHOTO OOYYCHHS M CTATUCTHYECKOW 00padOTKU
JAHHBIX, KPUTUIHBIMHU JJIS1 TUCCEPTAIIMOHHBIX UCCIIEIOBAaHHM.

- CamocrositenpHas pabota ¢ OUGPOBBIMH pecypcaMH: OHJIAWH-KYpChl IO METOoJam
MOHUTOpHHTA, 0a3bl NaHHBIX Pocruapomera, Haydnsie ctatbu B Scopus/Web of Science. Kontpons
— MOJrOTOBKA aHAIMTHYECKUX 0030POB HITH 3CCE M0 aKTYAIbHBIM UCCIICTOBAHHSIM.

- MeXIuCIMITIMHAPHBIE CEMUHAPHI C MPHUTIAMICHHBIME SKCIEPTAaMH U3 He(PTEXUMHUUECKUX
KOMITAaHUH ¥ OMOTEX-CTapTAaIoB, T pa30UPArOTCs KSHChI 10 BHEIPESHUIO «3EJICHBIX» TEXHOJIOTHI U
CHIDKEHHIO 9KOJIOTUYECKUX PUCKOB.

JlaHHBIC TEXHOJIOTUU COYETAIOT TPAJAUIMOHHBIC POPMBI (JIEKIIUH, JTabopaTopHbie pabOThI) C
WHHOBAIlMOHHBIMU ~ MOAXOAaMU  (UM(POBBIE CHMYJISLUH, MPOEKTHI), YTO COOTBETCTBYET
TEXHOJIOTUYECKOHN HANIPABJICHHOCTHU JUCIUILTHHBI.

6. MeToguyeckue yKazaHusi 0 0CBOEHHIO IH CLHHIJIMHBI

Metoanyeckre peKOMEeHIAIUH 110 U3YYEHUIO TEM MOJYJIsS: P OCBOEHUH T€M HEOOXOAUMO:

- U3y4UTh Y4eOHBII MaTepuan Mo AUCUUIUIMHE « BHOTEXHOIOTHUNY, UCTIONb3YS JIEKIIMOHHBIN
MaTepHuai 1 MaTepuas OuOIMOTeYHOro oHAa MO JAHHOM TEMATHKE;

- CaMOCTOATEIbHOE IpOYTEHHE, MpPOocMOTp, WHTepHET-pecypchbl, MOBTOpPEHUE YUeOHOIO
MarepHaia, pelieHre pPacyeTHBIX U rpadUuecKux 3a1ay;

- MpaKTUYECKHE 3aHSTHUS BKIIOYAIOT B ce0s pelleHHEe MPUKIAJHbIX, PAaCUYETHBIX U
rpadu4ecKkrx 3a/1a4, 00OCYX/I€HUE Pe3yIbTaTOB JI€ATEIIbLHOCTH;

- IOATOTOBKA OTYETOB MO MPAKTUUYECKUM 3aHITHSIM;

- MPEJOCTaBIEHUE OTYeTa B pacledyaTaHHOM BHJE ¢ O(OpPMIIEHHEM TUTYJbHBIX JHCTOB B
COOTBETCTBUHU C pazpaboTanHbIMU popmamu YMO TI'Y.



7. OneHOYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Cemect Koa koHTpOIMpYyeMOi KOMIIETEHHH HanmeHoBanue
P (UJ1M ee 4acCTH) OLIEHOYHOI0 CPeJACTBA
3 - Bonpocul k 3auemy Ne 1-25

7.2. OueHoYHbIe CpeACTBA Ui NMPOMEKYTOYHOH aTTeCTAIMM MO MTOraM OCBOEHHS

AUCHUILIMHBI

7.2.1. Bonipochl K IPOMeKYTOYHOI aTTeCcTAllNU

Cemectp 3
Ne
u/n Bonpocsl k 3auery
1 | [Nonsarue OGuorexHosornu. KakoBbl OCHOBHBIE €€ pa3/Ieibl
2 | HazoBute ocHOBHBIE pa3zieibl COBpEMEHHOM OnoTexHooruu. IlpuBeaure npumepsl ux
IPUMEHEHHUS
3 | KakoBbl npenmyl1ecTBa OMOTEXHOJIOTHYECKUX ITPOLIECCOB 110 CPAaBHEHUIO C XUMUYECKUMU
4 | Kakue aHTponoreHHsle (pakTopbl OKa3blBalOT HAMOOJIbIlIEE BIMSHUE HA OKPYKAIOILYIO Cpey
5 | Kak OMoTexHoJIOTHsI MOKET CHU3HTD 3arpsi3HEHHE MTOYB M BOJOEMOB
6 | B yem 3axitoyaercsi mpoOieMa HaKOIUIEHUsI HUTPATOB B CENbCKOX03AHCTBEHHON NPOIYKIUU
7 | O6bsacHuTe 3aK0oH MEHUMYMa JInOuxa. Kak oH cBsi3aH ¢ MEKpOOHOIOTHIECKUMHU
npoleccaMu
8 | Kakne MUKpOOPTraHU3Mbl YYaCTBYIOT B a9pOOHON U aHAIPOOHOM OYHCTKE CTOYHBIX BOJI
9 | B yem pa3HuIa MEXIY OPSIMBIM U HENIPSIMBIM OaKTEpUAIbHBIM BbINIEIAYHBAHUEM METAJIJIOB
10 | Kakue OCHOBHbIE [TOKAa3aTeIN XapaKTePU3YIOT 3arPsi3HEHHOCTh CTOYHBIX BOJI
11 | B uem pazuuna Mexay BIIK u XITK? Kak onu onpezensitorces
12 | Onumure npuHIMN paboThl a3poTeHka. Kakue MUKpOOpraHu3Mbl B HEM YYacTBYIOT
13 | Kakue npenMyIiecTBa M HeJIOCTATKH HMEIOT OMO(HIIBTPHI IO CPABHEHHIO C adPOTCHKAMU
14 | Yto Takoe 6uopemenuanus? Kakue e€ BUJIbI CYyIIECTBYIOT
15 | Kakue MUKpOOpraHU3Mbl UCTIOJIB3YIOTCS JUIsl pa3JIoKeHUs1 He(DTepOTyKTOB
16 | Kak nporcXouT mporecc KOMIIOCTUPOBAHUSL OPraHMUECKUX OTXOJI0B
17 | KakoBbl OCHOBHBIE 3Tallbl OJIYYE€HUs] TPAHCTEHHBIX PAaCTeHUI
18 | Kakue MeTo/1bl HCIIOIB3YIOTCS ISl BBEICHUSI TEHOB B PACTUTEIIHHBIE KIIETKH
19 | Kakue 3K0J0rHuecKie pUCKH CBA3aHbl ¢ ucnonb3oBanueM 'MO
20 | Kakre MUKpOOpPTraHU3MBbl yUacTBYIOT B METAHOT€HE3€
21 | OnumuTe TeXHOJOTHYECKYIO CXeMY MOJTy4eHus: Ouorasa U3 HaBo3a
22 | KakoBbI OCHOBHBIE KOMIIOHEHTBI OMOTa3a U X MPUMECHEHHUE
23 | Kakne MeTo/1bl OMOJIOTHIECKON JI€30/I0PAIMH Ta30B CYIIECTBYIOT
24 | Kak paGotaeT OMopUIBTp sl OUMCTKU BO3/LyXa OT CEPOBOIOPOIa
25 | Kakue dakTops! BIHSIOT Ha 9)(HEKTUBHOCTh OMOJIOTHUECKOW OUYUCTKH Tra3oB

buuier cocTouT M3 ABYX BONPOCOB




7.2.2. Kputepuu 1 HOPMbI OLlEHKH

dopma
npoBeIeHUus
Cemectp POBei . Kputepun u HOpMBI OLIEHKHU
NMPOMEKYTOUHOI
aTTrecTaluu
3auer JlaH MoJHBINA OTBET HA JIBa

«3a4YTCHO»

BOMPOCA UM MPUBECH MOIHbBIN
BOIIPOC HA OJIUH U3 JIBYX
BOIIPOCOB Y HEMOJIHBIA Ha BTOPOU
BOIIPOC.

«HE 3a4TCHO»

[IpuBeneH HeMoJHbBIA OTBET HA
OJIUH U3 BOIIPOCOB WJIH HE
MIPUBEJICH OTBET HA BOIIPOCHI
BOOOIIIE




8. YueOHO-MeTOIMYeCcKOe M HH(POPMANIMOHHOE 00eciedeHne TUCIIUTITUHBI

8.1. Obs3aTe1bHAsA JIUTEPATYypa

Tun (yueOHMK, yueOHOe

KoaunuecTBo B

HAY4YHOM
Ne nocooue, yue0Ho-
ABTOpPBI, COCTABUTEH 3ar;iiaBue (3aroJji0BoK) I'ox u3nanusn oudamorexe /
n/n MeToAnYecKoe mocooue,
HanmMmenoBanue
NPaKTHKYM, AP.) 3EC
1. Kenns JI. C. Dkonoruueckass OMOTEXHOIOT U YyeOHuk 2023 OBbC «JIAHDb»
2. Mys3sadapos E. H. OkoJoruyeckasi OMOTEXHOJIOTHS Y4eOHoe nocobue 2022 OBbC «JIAHb»
3. Myxoptos /l. U. DKkonoruueckas OMOTEXHOIOTHSL. Y4eOHO-METOAUUECKOE 2024 OBbC «JIAHDb»
Buosiornyeckast 04UCTKA CTOYHBIX BOJ rmocooue
4, Xo3ues A. M. MeTtoanueckoe mocoOre M0 AUCIIUIIINHE Y4yeOHO-METOIUUECKOE 2021 OBbC «JIAHDb»
«IKonoruueckas OMOTEXHOIOT U nocooue
5. breraxosa O. B. DKOJIOTHYECKAsT OMOTEXHOIOT U YuebHoe mocodue 2025 OBbC «JIAHDb»




8.2. lonoiHuTeIBLHAS IUTEPATYPA

Tun (yueOHuK, yueOHOe

KoaunuecTBo B

Ne nocooue, yuedoHo- Hay=nou
wn ABTOpPBI, COCTABUTEH 3ar;iiaBue (3aroJji0BoK) METOIHUECKOE OCOBHe, I'ox u3panus oudamoTexe /
HPAKTHKYM, Ap.) HaumenoBanmue
IbC
1. Xnebosa JLII. Dkomnoruyeckas Ouorexuonorus. Y.2: YueOGHoe nmocobue 2025 IPR SMART
ouozerpananus, buopemMeuanus u
OMOKOHBEPCHsI OTXOJ0B U KCEHOOMOTHKOB
2. I'ormauanze I'. 1. ATpO3KOJIOTMYECKUN MOHUTOPHUHT 110YB U Mouorpadus 2010 IPR SMART
3eMeJNIbHBIX pecypcoB Poccuiickoi
denepanuu :
3. J1.C. IBopeukuit OCHOBBI OMOTEXHOJIOTHH MHKPOBOIOPOCTICH ydueOHOe Tmocodue 2015 IPR SMART
4. brrukosa O.B. Okonoruyeckasi Onorexxosorus. Y.1: yuebHoe nocodue 2024 IPR SMART

OMOJIOrMYEeCKasi OUMCTKA CTOYHBIX BOJ




8.3. IlepeyeHb MPOrpaMMHOIo obecnevyeHus

Ne Hanmenosame IO PexBU3UTHI noronfpa

n/n (n1ata, HoMep, CPOK JeilCTBHS)

1. | Windows Horoop Ne 690 ot 19.05.2015r., cpok aewcTBus -
0EeCCpOYHO

2. | Office Standart Horosop Ne 690 ot 19.05.2015r., cpok neicTBHS -
OeccpovHo;
Horosop Ne 727 ot 20.07.2016r., cpok newctBus -
0EeCCpOYHO

3. | MathCAD Akt 1/m ot 21.07.2009 (I'oc. Kontpakr 487 or
28.05.2009), cpok aeicTBuUs - 6€CCPOUHO

4. | Monynp KHUT000€CIIe4eHHOCTH Jorosop Ne 258/207 ot 31.03.2017r.

8.4. Onucanne MaTepUAIbHO-TeXHUYECKOH 0a3bl, HEOOXOAUMOIi s OCYLIeCTBJIEHUS
00pa3oBaTeIbHOIO Mpouecca Mo JMCUUIIMHE

Ne
n/n

HanmeHoBaHue 000pPyI0BAHHBIX Y4eOHBIX
Ka0UHeTOB, J1a00paTOpHii, MACTEPCKUX U
ap. 00bEeKTOB st NpoBe/ieHus
NPaKTHYECKUX U JA0OPATOPHBIX 3aHATHIA,
IOMeLeHUuH JJISI CAMOCTOATEILHOMI

padoThl o0yyaomuxcs (HoMep ayAUTOPUN)

IlepeueHb 0OCHOBHOTO 000PY/I0BAHUSA

YyeOHass  ayawtopust IS TPOBEACHHS
3aHATUNA  JIGKIMOHHOTO  TUMa. YueOHas
ayUTOpUsS  JUISL  TIPOBEJCHUS  3aHSATHMA
CEMHHApPCKOro Tuna. YueOHas ayIuTopus JUis
KypPCOBOTO TPOCKTHPOBAHUS  (BBITIOTHCHHS
KYpCOBBIX Pa0oT). YueOHass ayauToOpus IS
MIPOBEJICHUS] TPYIIIIOBBIX W WHIUBUIYATHHBIX
KOHCYIbTaluil. YueOHas ay1uTopus st
MPOBEJICHUS 3aHITUN TEKYIIETO KOHTPOJIS H
IPOMEXYTOUHOMU arrectarmu. (A-215)

Croyibl  yYEHWYECKHE  JBYXMECTHBIC
(MOHOOJIOKH), CTOJ TIPENOIaBaTeIIbCKUM,
CTYN IPEeIo/IaBaTeIbCKHU, JI0CKa
ayauTopHas (MeaoBas).

JlaGoparopus «BbpICOKOMOJIEKYISIpHBIE
COoeMHEHUs». Yd4eOHass ayquTopus
MIPOBE/ICHUS 3aHATHI CEMUHAPCKOTO THIIA.
VYuebHas ayIuTOpHs U1 KypCOBOTO
MIPOEKTHUPOBAHUS (BBITIOTHEHUS KYPCOBBIX
pabot). YuebHas ayAuTOpUS Ui POBEJCHUS
TPYIIIOBBIX u WHIVMBUTY THHBIX
KOHCYJIbTalUi. YueOHas aytuTopus 1Jis
MIPOBE/ICHUST 3aHATHH TEKYIIEro KOHTPOIS U
MPOMEKYTOUHOM aTTectaruu. (A-220)

TS

Ctonbl 1ab0paTOPHBIE OCTPOBHBIE; CTOJIBI
n1abopaTopHbIE MPUCTEHHBIE; CTOJIBI
nabopaTopHble; IIKa( BBITSKHOM; MIKad
BoeITsDKHOM 1500111B; Bechl aHaMMTUUECKHE
BJIP200; cymmnpHbli mkad Snol 58/350;
CTON  BHUOpPOYCTOWYMBBIN; CTONI
MMMCbMEHHBIN; rkadwl TUTSt XUM.
pPEaKTUBOB; TymOa IJs TOCYAbl U XUM.
PEaKTHUBOB; XOJIOTMIBHUK «Opck»;
peryisaTop HaIpsKEHUS BII2100;
MarauTHas memanka MMO2; tepmocrar
UTU4; ABTOKJIAB; IOJINMEPU3ATOP;
IIITATUB 1abOpaTOPHBIN; JOCKa
ayJUTOpHAs TPEXCEKIIMOHHAs; Ta0ypeThl
1abopaTopHbIe; XUMUYECKas OCYy1a.

JIaGopatropuss  "lIpoueccel u
3aIUTHl  OKpY’KawImel cpeapl’. YdeOHas
ayauTopuss  JUIs  TPOBEACHUS  3aHATHH
CEMHHApPCKOro THna. YueOHas ayIuTopus JUis

arraparsbl

Cromnbl yyeHnueckue MOHOOJIOKH, CTOIbI,
CTyNIbsl, JOCKa ayJauTopHas (MeJioBas),
MPOEKTOpP, HOYTOYK, DKpaH IEePEHOCHOM,
YCTaHOBKA TEXHOJOTHYECKOTO KOMIIIEKCa,




HaumeHnoBanue 000pya10BaHHBIX y4eOHBIX

Ne KaOuHeTOB, JladopaTopuii, MacTepCKUX H

n/n | ap. 00bEeKTOB I nposeaeHus | [lepeyeHb 0CHOBHOT0 000PY10BAHUSA
NMPAKTHYECKUX M JIA00OPATOPHBIX 3aHATHI,
MOMeIIeHU 1JIs1 CAMOCTOATEIbHOM
padoThl 00yYaOIMXCsl (HOMep ayAMTOPUM)
KYpCOBOTO MPOEKTHUPOBAaHUS (BBIIOJHEHUS | TO3BOJISIONIA CHU3UTH PAacHpOCTpaHEHUE
KypCOBBIX pa0oT). YueOHas ayauTOpHs IS | a3pOJUCIIEPCHOM CUCTEMbI B
MPOBEACHUS TPYNIOBBIX U MHAMBUAYAIBHBIX | IPOCTPAHCTBE, YCTAHOBKA, IO3BOJIIOIIAS
KOHCYNbTaluil. YueOHass ayAuTopusi IS | CO3/1aTh adPOAMHAMUYECKYIO TATY.
MIPOBEACHUS 3aHITHI TEKYIIEro KOHTPOJIS U
IPOMEKYTOUHOM aTTectaru. (A-409)

4. | [Tomemenue st CaMOCTOSTEILHON paOOTHI Ctonbl, CTYJbsI, KOMIIBIOTEPHI.

obyuaromuxcs. (I'-401)
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