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1. HEJIM U 3AJIAYUN AU CIHUTIJINHBbI
esin 0cBOCHUSA TUCHUIIHHBI (MOYJIA):

I_IGJIBIO OCBOCHMA JUCHUMIIIMHBI ABJIACTCA IIOAIOTOBKA KOHKYPCHTHO CHOCO6HBIX Ha PBIHKC
Tpyaa, HpOd)CCCHOHaHbHO KOMIICTCHTHBIX CIICHHUAJIMCTOB C OIILITOM HAYYHOI'O IIOAXO0Ja K
pa3paboTKe U peanu3alii NPOeKTOB, K OCYILECTBICHUIO TPOSKTHOU JEATEIbHOCTH, K Pa3JIMUYHBIM
MIPOEKTHBIM CUTYaIIUSIM, C KOTOPBIMH MOTYT BCTPETUTCS B 00JIACTH XUMHUH.

3agauu :

3ajauaMu OCBOEHUS TUCIUTIINHEI SBJISIOTCS (OPMUPOBAHUE Y MATUCTPOB KOMaHTHOM
paboTHI M JINJIEPCTBA, YMEHHS COTPYITHUYATH B KOJIJIEKTUBE M pab0TaTh CAaMOCTOSITEIIHLHO B
MIPOIIECCE MOATOTOBKH HAYYHBIX ITPOCKTOB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOIl
Huxn (pazmen) OIl: B1.B
TpeGoBanus K MpeABapPUTEIbLHON MOATOTOBKE 00y4al0IIerocs:

KomnbroTepHble TEXHOIOTHN B HAYKE U 00pa30BaHUHU

AKTyaJIbHBIE 331a4¥ COBpEMEHHON XUMHHU. HacTs 1.

VYnpasienue kapbepoil 1 TeXHOJIOoT s 3()(HEKTUBHOTO TPYIOYCTPOKWCTBA

JucuMIIMHbI (MOAYJ/IM) M IPAKTHKH, I KOTOPbIX 0CBOCHHE JAHHOW JUCIHHUILIMHBI
(MoayJisf) He00X0AMMO KaK NpealecTBYIOIIee:

Crpareruu JINYHOCTHOTO U MPO(PECCHOHAIIBHOTO Pa3BUTHS

VYnpasiieHne Hay4YHO-IIPOEKTHOM €ATENbHOCTBIO

HayuHno-uccnenoBarenbckas pabora

3. OFBEM JUCHHUIIVIMHBbI

OO0masi Tpy10eMKOCTh 23ET
Yacos 110 yueOHOMY IUIaHy 72
B TOM 4mcJIe:

caMocCTosiITeNIbHas paboTa | 57

4. INIAHUPYEMBIE PE3YJIBTATBI OBYYEHUS 110 JUCHUIIINHE,
COOTHECEHHBIE C INTAHUPYEMbBIMHU PE3YJIBTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

[TK-1.2: BeibupaeT skcriepuMeHTAIbHBIE U PACUETHO-TEOPETUIECKIE METO bl PEIICHHUS
MOCTaBJICHHOM 3a7]aul U3 UMEIOLIUXCSl MaTEPUATIbHBIX U BPEMEHHBIX PECYPCOB

[1K-2.2: Ananusupyet u 0000111a€T pe3ynbTaThl MATEHTHOTO IMOUCKA IO TEMaTHKE MPOEKTa

VYK-1.4: PazpabatbIBaeT u coiepkaTeabHO apryMEHTUPYET CTPATETHIO PEIICHUS
MPOOJIEMHOM CUTyallud Ha OCHOBE CHCTEMHOTO ¥ MEKIUCITUILIMHAPHOTO TIOIX0/I0B

VYK-1.5: Crpour cueHapun pea3anuy CTpaTeruy, ONpeeisisi BO3MOKHBIE PUCKH U
npeajiaras nyTu ux yCTpaHCHUA

YK-2.3: PazpabatbIBaeT MmiiaH peaan3aliy MPoeKTa ¢ y4eTOM BO3MOXKHBIX PUCKOB
peanu3anuy ¥ BO3MOKHOCTEH WX YCTpaHEHUs, TUIAHUPYET HEOOXOAMMBIE PECYpPChI, B TOM YHCIIE C
Y4E€TOM UX 3aMEHSIEMOCTU

VK-2.4: OcyiiecTBiasieT MOHUTOPUHT XO0Ja peaIM3allK TPOCKTa, KOPPEKTUPYET
OTKJIOHEHHSI, BHOCUT JIONOJHUTENIbHbIE N3MEHEHHUS B IUIaH peasln3alliy MPOeKTa, YTOUHSET 30HbI
OTBETCTBEHHOCTH YYaCTHHUKOB ITPOEKTa

VYK-2.5: Tlpennaraer npoueaypbl U MEXaHU3MbI OLICHKH Ka4yeCcTBa MPOEKTa,
UH(GPaCTPYKTYpHBIE YCIOBHS JIJIsl BHEAPEHUS PE3yIbTaTOB MPOEKTa



00paTHYIO CBS3b MO pe3yabTaTaM, IPHHUMAET OTBETCTBEHHOCTH 32 OOIIUI pe3yinbTart

VK-3.4: Opranusyer (npeajaracT 1mjiaH) 00ydeHHE YWICHOB KOMaH/Ibl K 00CYKICHUE
pe3yIbTaTOB PadOTHI, B T.4. B PAMKaX JUCKYCCHUU C TIPUBIICYCHUEM OMIMOHEHTOB

VK-3.5: JlenerupyeT NOoJHOMOYHMS YJ€HAM KOMaH/Ibl U paclpeiesisieT MopyYeHus, JaeT

5. BUJAblI KOHTPOJIA

BI/I,[[BI KOHTPOJIA B CEMECTpax:

3a4YCThl

3

6. A3BIK IIPEIIOJJABAHUA

SI3BIK TIpenoaBaHusi: pyCCKUi.

7. CTPYKTYPA U COAEP)KAHUE JUCUUILIMHBI (MOLYJIS)

HaumeHoBaHue pa3iesioB U TeM

Bun
3aHATHA

CemMm.

YacoB

IIpumeyanue

Pa3nen 1. Beenenue

11

Bsenenue

Jlex

1.2

OcCHOBHEBIE MCTOJbl HAYYHOI'O ITO3HAHUA

Paznen 2. IlpoekT u npoekTHas
JESITeITbHOCTD

2.1

HayuHblii KOJIJIEKTUB: IPUHIHUIIBI
(hopMHUPOBAHMS M YITPABJICHUSI.

Jlex

2.2

Conepsxanue npoekTa. TUIbl 3a1BOK U UX
CTPYKTYpa.

Jlex

2.3

broket npoekta. OTYETHOCTH MO MTPOCKTY.

Jlex

2.4

HpOCKT 1 NPOCKTHAA ACATCIIBHOCTD

25

Pasgen 3. OcoOennoctu MeToaa
MIPOCKTUPOBAHUS B 00JIACTH XUMUHU

3.1

dopMynHpoBKa TEMbI 1 000CHOBAHHE €€
aKTyanbHOCTH. POPMYIUPOBAHUE TIEITH U
3a/1a4 paboThl, OOOCHOBaHWUE METOJOB
HCCIEI0BAHUS.

Jlex

3.2

ITocTanoBka paboueii runore3sl. HoBu3Ha
HCCIe0BaHMs, TEOPETUYECKas U
MpaKkTUYecKasi 3HaYUMOCTb.

TpeboBanust K 0030py JIUTEPATYPHI.

Jlex

3.3

[ToaroroBka u mpoBeaeHUE
VCCJIEIOBATENILCKON YacTH pabOTHI.

JIek

3.4

Oco0GeHHOCTH MEeTO1a MPOEKTUPOBAHUS B
XUMHH

Cp

25

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

st peamuzanuu OOIT u moBwIIeHNs KauecTBa 00pa30BaTeILHOTO MIpoIiecca

HCIIOJIB3YIOTCA CIICAYIOIINUEC 06pa3OBaTeJ'IBHBIe TCXHOJIOTHH:

Cnncok 00pa3oBaTe/ibHbIX TeXHOJIOT Uil




1 |IIpoexTHas TexHOJIOTUSA

2 | AxTHBHOE CIyIIaHHE

8. OHEHOYHBIE MATEPHAJIbI JI51 IPOBEEHUA TEKYIIEA "
INPOMEXYTOYHOU ATTECTALIUA

8.1. OueHouHble MaTepHAaJIbI 1JI51 IPOBeAEeHNUS TEKYIel aTTecTaluu
IIPE/ICTaBJIEHbI B IPUIIOKEHUU 1.
8.2. OneHo4HbIe MaTEPHUAJIbI JIS1 IPOBEIeHHUS POMEKYTOYHOM aTTeCTALMHU
IIPE/ICTaBJIEHbI B IPUIIOKEHUU 1.
8.3. TpeOoBaHUs K PETHHT-KOHTPOJIIO

npecraBieHbl B npuiokeHuu 1. Illkana u KpuTtepuu BBHICTABIICHUS OLICHOK OMMCAHbI B
JIOKAJIbHOM HOPMAaTUBHOW IOKYMEHTAaUUH TBEPCKOro rocyJapCTBEHHOTO YHUBEPCUTETA
(ITonoxenue o peHTUHIOBOI cucteMe 00yueHus cTyaeHToB TBI'Y).

9. YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCLUILIMHBI (MOLYJIS)

Pexomenayemasi mureparypa

OcHoBHAas

HIndp Jluteparypa

JI.1.1 [JlanTeBa E. C., [lyniynaBa M. P., Meronosiorus HayuyHoro uccieaoBanus, CaHKT-
[TerepOypr: C3I'MY um. U.1. Meunukosa, 2022, ISBN: 978-5-89588-238-2,
URL.: https://e.lanbook.com/book/327245

JI.1.2 |JIutBuHIOK, JIykameuy, Kapnenko, Ky3y6, babeinuna, XXypasnes, Kapramiosa,
KonoGeeBa, Tpocka, @ateeB, YcTio)kaHnHa, YTIpaBieHne nepcoHanom, Mockaa: FOpaiir,
2021, ISBN: 978-5-534-14697-4,

URL.: https://urait.ru/bcode/484938

JI.1.3 | SIukoBckast, Opranuzaiys Hay4YHO-UCCIIEe10BaTEIbCKOW paboThl CTYJIEHTOB (MarucTpos),
Mocksa: OOO "Hayuno-u3narensckuii ieatp MHOPA-M", 2023, ISBN: 978-5-16-
012783-5,

URL.: https://znanium.com/catalog/document?id=420050

JI.1.4 | Hemuenxko 3. A., JIebenes B. /1., Msacumes . I'., Metogonorust HaydHO-
HCCJIEIOBATENIbCKOM leaTenbHOCTH, ApxaHrenbck: CeBepHbIN (ApKTHUECKUI)
denepanbubIil yHEBepcuTeT, 2015, ISBN: 978-5-261-01059-3,

URL.: https://biblioclub.ru/index.php?page=book&id=436330

IlepeyeHb MPOrpaMMHOIO 00ecedeHUsI

Kaspersky Endpoint Security 10 ais Windows

Adobe Acrobat Reader

Google Chrome

OpenOffice

Mathcad 15 M010

MATLAB R2012b

Origin 8.1 Sr2

HyperChem
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CoBpeMeHHbIe TpodeccHoHATbHBbIE 6a3bl JAHHBIX U HH()OPMALMOHHBbIE CTIPABOYHbIE

CUCTEMBI
1 CIIC "Koncynprantllmtoc"
2 3BbC «ZNANIUM.COM»
3 OBC «IOPAUT»
4 OBC «YHuBepcuTeTckas OMOINOTEKa OHIIAMHY
5 3BC IPRbooks
6 OBC «Jlanb»
7 3bC BOOK.ru
8 OBbC Tel'Y
9 Hayunas snexktponnas 6ubnuoreka eLIBRARY.RU (nmoamnucka Ha sxypHaJIbI)
10 |Penosurapuii Tel'Y
11 | BuprtyanbHblil UnTaIbHBIN 321 quccepranuii Poccuiickoii rocyaapcTBeHHOM OUOIMOTEKH
12 ﬁ‘;FE;ITHaﬂ 6a3za kommaanu QUESTEL- ORBIT
13 | CIIC "TAPAHT"

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOY JIS)

Ayaur-s Oo6opynoBanme

3-243 KOMIUIEKT Y4eOHOM MeOenu, KOMITbIOTEePHhI

5-310 [Ipoektop Dxpan Kommbrorep (MOHUTOP, CUCTEMHBIN OJIOK, KJaB., MblIib) Jlocka -
lmt. Tpubyna -1 mt. Kommuiekt yae6Hoi Mebenu

5-311 [Ipoektop Dxpan Kommbrotep (MOHUTOP, CUCTEMHBIN OJIOK, KJaB., MbIIb) Jlocka -
lut. Tpubyna -1 mt. Kommekt yue6Hoii mebenu Crenp "llepuoanyueckas tadbiuia

11. METOJUYECKUE MATEPHAJIBI VIS OBYYAIOLIIUXCSI IO OCBOEHUIO
JUCHUTINHBI

[Iporpamma quCHUIIINHEI
«MeToI0JI0THs HayYHO-IPOCKTHOU JESATEIIBHOCTH

1. BBEAEHUE

OcobeHHOCTH opeaMETa U3yUCHUA. L[CJ'IB n 3aJa4 JUCHUIIIINHBI.

0611166 MOHATHUE «METOAO0JIOTHUI». MeToq0I0r1s KaK CUCTeMa IPUHIMUIIOB U CII0CO00B
TCOpCTH‘lCCKOfI )51 HpaKTH‘{CCKOf/'I JACATCIIBHOCTHU U KaK Hay4Hass OCHOBA BBIIIOJIHACMOI'O
HCCICAO0BaHUs].

OcHoBHBIC MCTOJbI HAYYHOI'O ITO3HAHMA.

2. TTPOEKT U ITPOEKTHAA AEATEJIBHOCTD

HayuHblif KOJUIEKTHB: IPUHIUIIBL HOPMUPOBAHUS U YIIPABICHHUSL.

[IpoekT. OTimumne uaen OT MpoeKTa.

Conepsxanne npoekta. HazBanue, mienu u 3a1auu, O10/HKET MPOEKTA,

Turnsl 3asBOK U UX CTpyKTypa. [InceMo-3asBKa 1 noaHas 3aaBka. Coaep:kaHue MOTHON
3asaBKU. TUTYNBHBIN JTUCT, aHHOTALIMA, BBEJIEHUE, IOCTAaHOBKA MPOOJIEMBI, IIeJIH U 33J1a4d, METO/BbI,
T1aH paboT U 0KUJIaeMble PEe3yIbTaThl, OLIEHKA U OTYETHOCTb, JajibHeilliee GuHAHCHPOBAHUE,
OIOKET.




CornpoBoautenbHble T0KYMEHThI. COCTaBIEHUE PE3IOME, COITPOBOIUTEILHOTO TUCHMA,
CIUCKa MyOIMKaIi u 1p..
bromxer npoekta. OT4eTHOCTH 1O TPOEKTY. Buabl oruérHocTH. [IpuHIMIIBI COCTaBIECHMUS.

3. OCOBEHHOCTU METOJA ITPOEKTUPOBAHU S B OBJIACTU XUMUNU

MeTo1b1 HayYHOTO TIO3HAHUST B XUMHH.

dopmynupoBKa TeMbl 1 000CHOBaHHE €€ aKTyaabHOCTH. OOBEKT U MPEIMET UCCIICAOBAHMSL.
Teoperudeckas 0aza UCCIICTOBAHMS.

dopmynupoBaHKE 1ENU U 3a/1a4 padoThl, 00OCHOBaHHE METOJ/IOB HCCIICIOBAHUS.

[TocraHoBka paboueii rumoTe3sl. HOBU3HA MCCIeI0BaHNUs, TEOPETHUECKAS U TIPAKTUYECKast
3HAYUMOCTb.

TpebGoBanus K 0030py JTUTEPATYPHI.

[TonroToBka u MpoBEICHUE UCCIIEIOBATEIBCKONM YacTH pabOTHI.

TunuyabIe OIMOKY U PEKOMEHIAINH 1O OOPMIICHHIO BBIITYCKHOW PaOOTHI.

PexoMeHnammu 1mo moJaroToBKe K CaMOCTOSITEIILHBIM paboTaM U 3a4eTy

CamocrosaTenbHOE U3YYeHUE TUCIUIUINHBI Ie1€CO00pa3H0 HAYMHATh, 03HAKOMHUBIIHCH C
POrPaMMOM TUCIUTUTHHBI U TPEOOBAHUSMU K MUHUMYMY COZCPKAHUS, SHAHHSIM H YMCHHSIM I10
JAHHOW JUCIMILTAHE. Y ICHUB OOIIYI0 CTPYKTYPY Kypca, TO3HAKOMHBIIIHCH C 3aYCTHBIMU
BOTIPOCaMH, MOKHO TIEPEXOJIUTh K €0 MOATAITHOMY U3YUYCHUIO, IIPUBJICKAS JJIsI TOT0 MaTEPUAIIBI
JICKIMIA U PEKOMEHIOBaHHYIO YYEOHYIO JTUTEpPaTypy.

W3yuas nuciuminHy, He0OX0JMMO TOOUTHCSI TTOJTHOTO YCBOCHHS €€ TEOPETHUECKUX OCHOB,
HAYYUTHCS MPUMEHSATh TEOPETUUECKUE 3HAHUS IS PELIeHUs MpakTuueckux 3aaa4. Coaep:kanue
HE3HAKOMBIX TEPMHHOB, BCTPETUBIIMXCS B IMPOIIECCE OCBOCHHS YUeOHOTO MaTepralia, MOXKHO
BBISICHUTH IPH IIOMOIIIH CIIPABOYHOM JINTEPATYphl. bojiee CI0KHbIe BOMPOCH! YTOYHSIOTCS HA
KOHCYJIbTAIIMSIX C IPEToiaBaTesieM Kadeapbl.

CrnenyeT 4yeTKo 3HATh OIPEIeICHHUS], TPUHIIMIIBI, TOTIOTHITH KaXKIbIii TEOPETUUECKHIA
BOIPOC COOTBETCTBYIOLIUMU MPUMEPAMHU U TpaduKaMH.

3aueT no AUCIHUILINHE BKIIOYAET:

*YCTHBIN OTBET Ha 3aYETHBIN BOMPOC UM BBHIIIOJIHEHHE TECTOBOTO 33/1aHNUS;

*pe3yNbTaThl KOHTPOIBHOM U MPAKTHUYECKUX PadoT.

[Ipu orieHKe yCTHOTO OTBETA MPUHUMAETCS BO BHUMaHUE:!

1) monmHoTa, TTyOMHA OCBEIEHUS BOMPOCA, JIOTHKA U apTryMEHTUPOBAHHOCTD

W3II0KEHUS MaTepuana;

2)yMeHHE CBS3bIBaTh TEOPUIO C TPAKTUKOH, NPUMEHSATh TOTy4eHHBIC

3HAHUA JUIS aHau3a Oyaymie qesTeNbHOCTH,

3)yMeHHe WLTIOCTPUPOBATH TEOPETHUECKUE TTOJIOKEHHUS TPUMEpPaMU;

4)KynbTypa peyH.

B xone 3adera mpemnogaBaTenlb UMEET MPABO 33/1aBaTh JOMOTHUTEIbHBIC BOMPOCHL.

Bonpocs! 11t TOATOTOBKH K 3a4eTy 10 AUCLIUILITNHE
«MeTo10J10THSI HAYYHO-TIPOEKTHON JeSITEIbHOCTH
. @OpMBI pa3BUTHS HAYYHBIX UCCIEIOBaHUMN.
. Buyibl 00b€KTOB HAyYHBIX UCCIIETOBAHUIA.
. Kputepun HayyHBIX HCCIe10BaHUM.
. MeTopl MOIETMpPOBaHUS U POEKTUPOBAHUS: CYITHOCTb U PA3JINYUSL.
. Buzsl mpoexToB.
. TUIBI 3aIBOK U UX CTPYKTYpA.
. Cucrema opranusanyy MpoeKTHOM eATeIbHOCTH, €€ OCHOBHBIE 3JIEMEHTHI.
. llenu, 3agauu ¥ NPUHLKIBI OPTaHU3ALMY POEKTHON JEATEIBHOCTH.
. Komanna mpoekra, €€ cTpykTypa U MECTO B CUCTEME OPraHU3alUU TPOECKTHOM
JESATEBHOCTH.
10. OcHoBHbIE TPOOIEMBI (HOPMUPOBAHUS OPTAHU3AIMOHHBIX CTPYKTYP.
11. Poccuiickue cTanAapThl IPOEKTHOU NEATEILHOCTH.
12. Hay4HbIii KOJJIEKTUB: IPUHIMITEI (JOPMUPOBAHUS U YIIPABJICHUS.
13. Cucrema rpaHTOBOM U KOHKYPCHOM MOJAEPKKU YUEHBIX.
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