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1. lesiu 0OCBOECHUSA TMCHUATIIUHBI

[ensimu OCBOEHUS TUCIUILIMHBI SBISICTCS (POPMUPOBAHUE Y O0yUAIONIUXCS OMPEACIICHHOTO
OOIl (m. 5 OO6meii xapakrepuctuku OOII) cocraBa KOMIETEHIWH JIA TOATOTOBKU K

npoeCCUOHATTLHON IEATEIEHOCTH.

Cocrapisiomue pe3yibTaTOB
HNuaukaTopbl 10CTHKEHUS
Kon . OCBOCHUS (JECKPHUIITOPHI
KOMIIeTCeHIM I
xomnereHuu | HaumeHnoBanme KOMIIETEeHIIUH)
" KOMIIeTEHIINH Kopg HaumeHnoBanue
HaunmeHnoBanue
HHAUKATO | MHAMKATOPA JOCTHKEHUS Kon
pa
Brnaneer HaBbIKamMu
IeJIeroIaraHus,
TUTAaHUPOBAHHUS U
VK(V)-3.3B1 | aHanm3a JIHIHBIX
JEUCTBUM IS
JIOCTHKEHHUS
3a/IaHHOTO pe3ysbTaTa
Cnocoben pesy
YMeeT cocTaBiATh
OCYILECTBIIATD AHaM3UpyeT BO3MOXKHbIC aH 5
COILMATIBHOE HOCJIE/ICTBHS JIMYHBIX
1 N N.YK(Y)- . NG MIOCJIe/IOBATEIbHOCTh
YK(V)-3 B3aMMO/ICHCTBUE 33 JIEWCTBHI M IUTAHUPYET CBOH YVK(VY)-3.3V1 neficTBui L
U peann30BEIBaTh ' JEUCTBUS IS TOCTIIKCHHS
JIOCTHKEHHUS
CBOIO POJIb B 3aJJaHHOTO pe3yJIbTaTa
3a/IaHHOTO pe3yJbTaTa
KOMaH/Ie
3HaeT OCHOBBI
LeJIeroIaraHus,
IUTAaHUPOBAHHUS U
YK(V)-3.331 | ananu3a JHYHBIX
IEUCTBHN 11
JIOCTHKEHHUS
3a/IaHHOTO pe3ysbTaTa
Bnaneer meronamu
MaTeMaTH4eCKOro
aHanmsa u
OIIK(VY)- MO/JICTUPOBAHYS,
1.11B1 3KCIIEpPUMEHTAJIBHOTO
HCCIIeIOBaHMs B
pogecCHOHATBHOM
JICATENBHOCTH
CrocoOHOCTh Hcnone3yer 6a30BbIc 3HAHHS
‘VYMeeT ocyliecTBIsATh
HCIIOJIb30BATh €CTECTBEHHOHAYYHBIX .
MaTeMaTHYeCKUH
6a30BbIC 3HAHUS JVCIWTUTIH B
. aHam3 u
€CTECTBEHHOHAYY npodeccHoHanbHO S —
HBIX JUCIUTUIH N.OIIK(Y)- | nmesTembHOCTH, IPUMEHSET OIIK(Y)- p ’
MIPOU3BOJUTH
B 111 METO/bI MATEMATUYECKOTO 1.11V1
9KCIEPUMEHTAIbHBIC
npodeccnoHanbH aHanM3a U MOJIeIMPOBaHMS,
s UCCIIeZIOBAHNUS B
Ol IeSITEIBHOCTH, MPOU3BOJUT .
podecCHOHATTBHOM
OIIK(Y)-1 MIPUMEHATh SKCIEPHUMEHTAJIbHbIE
JIeATENBHOCTH
METO/IbI HCCIIeI0BaHUs
3HaeT MeTo/ibl
MaTeMaTH4ecKOro
MaTeMaTHYEeCKOTro
aHaNM3a u
MO/ICTMPOBAHUS ananmsa u
p ’ OIIK(VY)- MO/ICJTUPOBAHUS,
TEOPETHYECKOTO
" 1.1131 MIPUHLINIIBI
TEOPETHYECKOTO U
JKCIIEpUMEHTAb
9KCHEPUMEHTAIBHOTO
HOTO
HCCIICIOBAHMUS
UCCIIeIOBAaHUS
Hcnonp3yer 6a30BbIe 3HAHUS Brnaneer Mmeronamu
eCTeCTBeHHOHay'—leIX aHaJIn3a,
JUCLMIIJIMH B TCOPETUUYECCKUX
N.OIIK(Y)- | npodeccnonambpHON OIIK(Y)- HCCIIEI0OBaHUN B
1.13 NIESITeTEHOCTH, IPUMEHSIET 1.13B1 o0nacTu mepeHoca u
YHCIICHHBIE METO/IbI AaHAITH3A, 3aIHUTHI OT
HPOU3BOIUT TEOPETHYECKHE HOHU3UPYIOIIHX
pacyeTsl U3ITy4eHHH




HNHanKaTopbl 10CTHKEHAS

CocraBasionmue pe3y1bTaToB

Kon . O0CBOCHHS (IeCKPUIITOPBI
KOMIIeTeH Uil
xomnereHuu | HaumeHnoBanme KOMIIeTeHLIMH)
" KOMIIETCHIMHU Kon HaumeHnoBanue
HaunmeHnoBanue
HHAUKATO | MHAMKATOPA JOCTHKEHHUS Kopg
pa
‘YMeeT npou3BOIUTh
TEOPETUICCKHUEC
WCCIICIOBAHS B
OIIK(Y)- obnacTu mepeHoca u
1.13V1 P
3aIIUTHI OT
HOHHU3HUPYIOLINX
H3JTyYEHUH
3HaeT METO/IbI aHAJIH3a
pe3yIbpTaToOB
IKCTIIEPUMECHTOB,
OCHOBBI
OIIK(Y)- TEOPETUIECKUX
1.1331 HCCIIeIOBaHUH B
obnacTu mepeHoca u
3aIIHUTHI OT
HMOHU3UPYIOIIHX
W3ITyYSHUH
Bnageer onbitom
MOJIETUPOBAHHUS
Pa3THYHBIX
[K(Y)-2.2B1 | ¢u3ndeckux siBICHAN
Crioco6HOCTB HA OCHOBE Pa3IMYHbBIX
MIPOBOJIUTH MaTeMaTHICCKUX
MaTeMaTHYECKOS OJTX0JTOB
MOJICTUPOBAHHE YMmeeT npuMeHsTh
MIPOLIECCOB U METOIBI JJISt
00BEKTOB Crioco0eH UCTIONB30BaTh MOJICTTUPOBAHUS
aTOMHOMN OTPAacii COBPEMEHHBIE KOMITBIOTEPHBIC | L1y (V)2.291 Pa3IHYHBIX POLECCOB,
MK(VY)-2 c W.IIK(Y)- | TEXHOMOTHH IJIsl POBENECHHS ) KaK C UCIIOIb30BaHUEM
HCIIOIb30BaHUEM 2.2 MaTeMaTHIECKOTrO CTaHIaPTHBIX [TAKETOB,
CTaHJAPTHBIX MOJICTTUPOBAHHS B PA3THYHBIX TaK ¥ MyTeM
METOJIOB U MPEAMETHBIX 00JIacTIX HAMKCAHUS POTPAMM.
KOMITBIOTEPHBIX 3HAET METOIbI
KOJIOB TSt MaTeMaTHIECKOrO
MIPOEKTHPOBAHUSI MOJIEIIUPOBAHMUS, B
U aHajm3a YaCTHOCTH, METOIBI
IK(Y)-2.231 | cerouHoro,
CTaTUCTHUYECKOTO,
KOHEYHO-Pa3HOCTHOTO
U TIp. PEUICHUS
MOCTABJICHHBIX 337124
Bnaneer HaBbikaMu
pacdera 3aIuThl OT
raMma-u3IydeHusl,
Tl'otoBHOCTH K
PEHTTEHOBCKOTO H
TPOBE/CHHUIO TOPMO3HOTO
bm3uIecKux MK(Y)-3.2B1
M3TyYCHHS, TTYYKOB
IKCIIEPUMEHTOB Ocy1iecTBIsIET pacueT
o 3apsAKCHHBIX YaCTHIL C
110 3aIaHHOI 3aIUTHI OT rAMMa-H3TydeHUs,
TIOMOIIIBIO TTAKETOB
METOIHKE, PEHTTE€HOBCKOTO U
CIIeIHATBHBIX TIPUK-
COCTAaBJICHHIO N.IIK(Y)- TOPMO3HOTO U3JIy4eHUs,
TIK(Y)-3 JIAJHBIX IPOrPaMM
ONMCaHUs 3.2 MYYKOB 3apsKEHHBIX YaCTHIL C
VMeer uCrons308aTh
TMPOBOAMMBIX IIOMOIIBIO IMTAKETOB
v WHXCHCPHBIC METOIbI
HCCIIEI0BaHUI U CIICIUATIBHBIX TIPHKIIATHBIX
pacuera 3aIuThl OT
aHamsy TpOTpaMM IMYYKOB 3apsXKCHHBIX
MTOJTy9EeHHBIX MK(Y)-3.2V1 Y p
YJacTHl, raMma-
IKCIIEpPUMEHTAITh
U3ITyYeHUs,
HBIX JaHHBIX
PEHTTEHOBCKOTO H
TOPMO3HOTO
W3ITyYeHHs




Kopn
KOMIIETEeHIIU
n

HaumeHnoBanue
KOMIIEeTEHINH

HNHanKaTopbl 10CTHKEHAS

KOMIIeTEeHIIU I

CocraBasionmue pe3y1bTaToB
OCBOCHHSI (AeCKPUNITOPBI
KOMIETEeHINH)

Kopn
HHAUKATO

pa

HaunmeHnoBaHnue

HHIUKATOPA A0CTHKEHHS

Kon

HaunmeHoBaHue

TK(Y)-3.231

3HaeT CBOICTBA B
XapaKTePUCTHKHU ITyIKOB
3apsDKEHHBIX YACTHII,
raMma-u3JIydeHust
PaTHOHYKIHIHBIX
HCTOYHHUKOB,
PEHTTEHOBCKOTO U
TOPMO3HOTO U3JTy4CHUS,
0COOCHHOCTH
B3aUMOJIEHCTBHS C
BEIIECTBOM

TIK(Y)-3.2B2

Bnaneer onbitom
paboThI ¢ mporpamMmMoint
PCLab mys pacueros
3aIIUTHI U
XapaKTePHUCTUK OIS
HOHHM3HPYIOIIETO
W3ITy4YeHHs

MIK(Y)-3.2V2

YMmeer npuMeHsATh
nporpammy PCLab nst
pacdeToB 3aMUTHl U
XapaKTEePHUCTUK OIS
HOHHM3HPYIOIIETO
H3IY4EHUs.

TK(Y)-3.232

3HaeT nporpamMmMmsl JUIst
pacuera 3aIuThl OT
HMOHU3UPYIOLIIX
W3ITy4EHHH, OCHOBHBIE
MIPOIIECCHI
B3aUMOICUCTBUS
(HOTOHOB ¢ BENIECTBOM

TIK(Y)-12

T'oToBHOCTH K
JKCILTyaTalluH
COBPEMEHHOTO
(bu3nIecKoro
o0opynoBaHus,
npudOpoB U
TEXHOJIOTHIt

WLIIK(Y)-
12.2

Hcnone3yer coBpeMeHHOE
(uzngeckoe 06opyaOBaHHE,
pHOOPHI U TEXHOJIOTHH B

TIPOU3BOJICTBCHHO-
TEXHOJIOTHUECKOU
JACATCIIBHOCTH

TIK(Y)-
12.2B1

Bnaneer HaBbIKaMu
HCIIOJIb30BAHHUS
COBPEMEHHOTO
(uzngeckoro
obopynoBaHus,
mpubOpoOB U
TEXHOJIOTHI B B
MPOU3BOJICTBEHHO-
TEXHOJOIMYECKOM
JIEATEIILHOCTH

TIK(Y)-
12.2V1

YMeeT ucnonb30BaTh
COBPEMEHHOE
¢uzngeckoe
obopynoBanue,
npuOopbI 1
TEXHOJIOTHH B
MPONU3BOACTBECHHO-
TEXHOJIOIMYECKOH
JIeATeITbHOCTH

TK(Y)-
12.231

3HaeT KpUTEpUH
BEIOOpa (PU3UIECKOTO
obopynoBanue,
npubopoB u
TEXHOJIOTUH B
3aBHCUMOCTH OT
3amgaqn




2. Mecto pucuumiinnel (MoayJsi) B ctpykrype OOII

JlucumiinHa OTHOCUTCS K BapuaTUBHOM Yactu bioka 1 ydeOHOro rurana oOpazoBaTenbHON
MIPOTrpaMMBl.

3. Ilnanupyemple pe3yabTaThbl 00y4eHUs M0 AUCIHUTIINHE

ITocne ycrentHoro 0CBO€HHsI JUCIUILIMHBI 0y1yT chOpMHUPOBAHBI PE3yIbTaThl O0yUEHUSI:

Ilnanupyemble pe3yJIbTaThl 00y4eH s 10 THCHHUILIHHE Hnpuxarop
Kon HaumenoBanue JOCTHKEHHS
KOMIIETCHIINH
[TpumeHnsTh 3HaHUS OOIIMX 3aKOHOB, TEOPHH, CBOIMCTBA U XapaKTEPUCTHKU N.OIK(Y)-1.11
P 1 MOHHM3HUPYIOIINX M3JIy4eHU, OCHOBHBIE POLIECCHI B3aUMO/IeCTBYS 3apshkeHHbIX yactul, | M.OIIK(Y)-1.13
HEHTPOHOB 1 (POTOHOB C BEIIECTBOM JCTEKTOPOB. N.IIK(Y)-2.2
N.YK(Y)-3.3
Crioco0eH MpoBOANTE H3MEPEHHUS CIIEKTPOB, BHIITOIHATH 00pabOTKY M aHAIN3 JaHHBIX, VLIIK(Y)-3.2
PJ1 2 | nmonydeHHBIX IpH TEOPETHYESCKUX M SKCIICPUMEHTAIIBHBIX UCCIICNOBAHHIX CBOICTB I/I.HK (Y)-2l2
XapaKTEePUCTUK raMMa-U3Iy9CHHUs PAJHOHYKINIHBIX HCTOYHUKOB. VLITK(Y)-12.2
N.YK(V)-3.3
Crioco0eH ocymecTBIATE KOHTPOJIb 32 BEIIIOJHEHHEM HOPM PaIialiOHHON N.IIK(Y)-3.2
PJ1 3 0€301acHOCTH, NPEICTABIIATH Pe3yIbTaThl U3MEPEHUI B COOTBETCTBUH C TPEOOBaHUSIMHU N.OIIK(Y)-1.11
COOTBETCTBYIOIIUX CTAHIAPTOB U HOPMATUBHBIX JOKYMEHTOB. N.OIK(Y)-1.13
N.IIK(Y)-12.2
CnocoOHOCTh PacCUNTHIBATH 3ALIUTY OT raMMa-H3Iy4YeHUs PaJHOHYKIUIHBIX N.YK(Y)-3.3
HCTOYHHUKOB, PEHTTEHOBCKOTO U TOPMO3HOT'O M3JIYUEHHS B PA3JIMUHBIX YCIOBHAX UX N.IIK(Y)-3.2
IIPUMEHEHHS. N.IIK(Y)-2.2
PIL4 N.OIK(Y)-1.11
N.OIK(Y)-1.13
N.IIK(Y)-12.2
N.YK(V)-3.3
N.IIK(Y)-3.2
CnocoOHOCTh KOHTPOJIMPOBATH BHINTOJHEHNE OCHOBHBIX CAHUTAPHBIX MPABIII pabOTHI C VLIIK(Y)-2.2
PJI 5 | pagnmoakTHBHBIMU BEIIECTBAMH HA OCHOBE OCHOBHBIX HODMATHBHBIX JJOKYMEHTOB B " (jHK (Y)-ll 11
o0nacTy pasiMainoHHOM 3aIINTHI. VLOTIK(Y)-1.13
N.IIK(Y)-12.2

OIIGHO‘-IHBIG MCPONPUATUA TCKYHIECTO KOHTPOJA U HpOMe)KYTO‘-IHOI\/JI arTeCTal MpeaACTaBJICHBI B
KaJICHAapHOM peﬁTHHF-HJ’IaHe JUCHUITIINHBI.

4. CTpyKTYpAa M cojiep:KaHue TUCIUNIHHbI

OcHoBHbBIC BHbI Y4e0HOH NeATEJbHOCTH

Pa3zesibl 1M CHMIIMHbBI Dopmupyemblii Buabl yuedHo 1eATeIbHOCTH Oo0beM
pesyabTar BpeMeHH, 4.
00yuyeHus no
JAUCHHUILINHE
Pa3nen (MoayJin) 1. JleTekTopsl Jlexkunn 4
HOHHM3UPYIOLIEro U31yCHUS P/ 1 [pakTHyeCcKHe 3aHATHS 4
CamocrosrenbHas paboTta 8
Pa3nen (MoayJin) 2. Jlexuun 4
Cnexrpomerpbl PJ1 2 [IpakTuueckue 3aHATUS 12
CamocrosTenbpHas padboTa 8
Pazgen (moayJin)3. Jlexmun 4
CrnekTpbI HOHU3UPYIOLIMX P12 [TpakTuueckue 3aHATHS 8
U3JIyYeHu i
CamocrosTenbpHas padoTa 8
Pazgen (mony.in)4. P11 3 Jlexmun 4




IIpoBenenue paano3KoJIOrHYECKUX [IpakTrueckue 3aHATHS 8
uCCIIe10BAHUHI CamocrosTenbHas pabora 8
Pa3nes (MoayJin)S. Pacuer IIpakTrueckue 3aHATHS 22
3alUThI MOMeIleHH i mTpu P14
HCNO0Jb30BAHNH HCTOYHUKOB PI5 CamocrositenbHast pabota 10
(oToHHOTO H3/TyYeHU
KypcoBoii npoekTt PIO1 CamocrosiTenbHas paboTa 68

Pa2

P13

P14

PJ1 5

CO,Ilep}KaHI/IC pasaciioB JUCHUIIIINHBI:

Pa3nea 1. /lerekTOopbl HOHU3UPYIOLIET0 U3JTyYeHHSA ‘

Lenu u 3a0auu oucyuniunvl. Mecmo oucyuniunsl 8 06pPA308amMenNbHOU NPocpaMme nPopus.
IIpuuunvl 603HUKHOBEHUS PAOUOAKMUBHOCMU 8 npupode. TexnocenHas paouoaKmueHoCmsb, ee
ucmounuxu. Cmamucmuueckas npupooa paouoakmughocmu. Tunvl paouoaxmueHocmu. aib@a-
pacnao s0ep u e20 3aKOHOMEPHOCMIL, 2aMMa- pacnao soep U aeileHue 6HympeHHell KoHgepcuu, bema-
pacnao sadep u e2o0 pasHOBUOHOCMU: bema-MuHyc pacnaod, bGema-nuoc pacnaod, 271eKmpOHHbBIU
saxeam (K- 3axeam). Onepeemuueckue cnekmpuvl uacmuy u QHOMOHO8 2amMMa- U3LYYEHU,
BO3HUKAIOWUX NPU PAOUOAKMUBHOM pacnade s0ep. [lemekmopul 1eMeHmo8 nojieti UOHUSUPYIOUUX
U3yueHull, npeoHa3HauyeHuvle OJisi NOIHO20 NO2NOWEHUs] KUHemU4ecKol SHepeuu. Jlemexmopuol
anvgha- vacmuy. /lemekmopvi bema- uznyuenus. /lemekmopol camma- U3ny4eHus.

TeMBI JeKIHH:
1. Bsenenue.
2. JleTeKTophl N3ITyYCHUI

TeMbl NpakTHYECKUX 3aHATHIA:
1. CraTuctrueckas npupoa paIuioaKTHBHOCTH.
2. DHepPreTUYeCKUe CIIeKTPhI YaCTHI] U (POTOHOB TaMMa-U3ITydeHUS

Pa3nea 2. CnekTpomeTpsl

Dopmuposanue annapamypHulx CReKmpos amniumyod UMNYIbCO8, CHUMAEMbIX ¢ OAMYUKO8
CNEeKmMpoMempo8: hopMUPOsanue UHMEeSPAIbHBIX CHEKMPOS 6 PeHcUMe 0OHOKAHAIbHO20 USMEPEHUSL;
Gdopmuposanue OuppepenyuairbHblx CHEKMpo8 8 pedcumMe OOHOKAHANbHO20 — USMEPEHUsl,
npUMeHeHue  MYIbMUKAHATbHLIX — AMIJIUMYOHbIX — AHAIU3AMOPO8  UMNYIbCO8,  COBPEMEHHbLe
AHAN02080-YUPDPOBLLE MYTbMUKAHATIbHBIE AHATUZAMOPDI.

bnok-cxemvl  coépemennvix  cnekmpomempog:  anvga- — cnekmpomempwl,  bema-
CNeKmpoMempbl, 2aMMa- U PEHM2eHOBCKUE CHeKMPOMEmpbl, UX CXO00CME0 U pa3Iuyus;
00CMOUHCMEA U HEOOCMAMKU CHEKMPOMEMPO8 PA3IUYHO20 MUNA.

Tembl JTeKuMi:
1. Cxembl perucTpaiuu mojaei n3mydeHus.
2. CHeKkTpoMeTphl.

Tembl NIpaKTHYECKUX 3aHATHMA:

1. Oco0OeHHOCTH MarHUTHBIX CIIEKTPOMETPOB.

2. CnekTpoMeTpbl CEKTOPHOTO THIIA; CIIEKTPOMETPHI € MOITYKPYTOBOM (hOKYCHPOBKOH.
3. Aunbda- CIeKTpOMETPHI



4. bera- ClIEKTpOMETPHI
5. T'amma- crieKTpoMeTphl
6. PeHTreHoBCKHE CLIEKTPOMETPHI

Pa3nen 3. CneKTpbl HOHU3HPYIOIINX HU3JTyYeHH I

OchosHvle  uHOpmMamueHvie napamempsvl IHePeeMU4ecKuUx CHneKmpo8 UOHUSUPYIOUUX
uznyuenull: anvbga- cnekmpul, bOema- CHEKMpbl, 2AMMA- U  PEHMSEHOBCKUe CHEeKmpbl.
OHnepeemuueckoe  paspeuienue  CHEKMPOMEmMpos,  pa3peumanuas CnocoOHOCMb;,  NoHAmMuUe
C8emocubl Ol HEKOMOPbIX MUN08 cnekmpomempos. Kanubposxku cnekmpomempog: kaiubposxa
IHep2emu4ecKoll WKAIbl CNeKMpOMempos no 00pa3yo8biM CHEKMPOMEMPULECKUM UCTNOYHUKAM,
Kanubposka no s¢pexmusnocmu, Karubposka no opme auHull.

TeMBI JeKIM:
1. Anmaparypnas ¢popma JMHHU CIIEKTPOMETDA.
2. I'papynpoBka criekTpomeTpa.

TeMbl NPAKTHYECKUX 3aHITHIA:

1. ®opMupoBaHHE UHTETPATBHBIX CIIEKTPOB B PEKMME OJTHOKAHATHHOTO U3MEPCHHUS.

2. ®opmupoBaHHUE aNapaTypHBIX CHEKTPOB aMILIUTYl UMITYJIbCOB, CHUIMAEMBIX C JIATYUKOB
CTIIEKTPOMETPOB.

3. KammOpoBka  sHepreTuyeckoi TITKAJTBI CIIEKTPOMETPOB o 00pa3IoBbIM
CHEKTPOMETPHUYECKUM UCTOYHUKAM

4. Kamubporka 1o 3¢ pexruBHocTH. KaanbpoBka no hopme JIMHHUH.

Pa3znen 4. [lpoBeneHne paanoIKoJIOrH4eCKNX UCCIeT0BAHMI ‘

3aoauu paouosxonocuu: anvgha- cnekmpomempuuecKue uUccie008aHus O0is OnpeoeneHus
KOHYEeHmMpayuii amomo8 C8epXmsaicenblix INeMeHmMo8 6 00beKmMax 2eoouoyeH0308, omoop npoo oisa
AHAIU308, NPOOONOO2OMOBKA U  U30MOGIEHUe USMEPUMETbHBIX 00pasyos (npenapamos),
npogedenue aMaIU308 U 00pabomKa pe3yIbmamos AHAIU308; Oema- CHeKmpoMempuiecKue
UCCe0068AHUSL U O2PAHUYEHUs. 00ACmU UX NPUMEHEHUs, 2AMMAa- CHReKmpOMempusi HAmypHblX
00pasyos, omoOPaHHLIX HA 00beKkmax oxkpyicarouel cpeovl. Hsmepenue u yuem @oHOBbIX
KOMHOHeHm 6 cnekmpocpammax. Cmamucmuieckas 00pabomra cneKmpozpamm ¢ yeivio noay4eHus
00CmMosepHoU UHpopmayuu 06 AKMUBHOCMAX PAOUOAKMUBHBIX JJIeMEHMO8, AKKYMYIUPOBAHHbIX 6
obvexmax oxpyxcaroweli cpeovl. Onpedeienue nioujaoell nUKo8 NoIHO20 NO2NOWeHUs U pacyem
VOeNbHbIX MACCOBIX UTU 00BEMHBIX AKMUBHOCMEU PAOUOHYKAUOO0E 8 NPEeNnapamax U UsmMepumeibHbix
obpasyax. Aneopummvl asMOMAMUUPOBAHHOU 0OPAOOMKU U PACUUPDPOSKU CREKMPOSPAMM 6
coepemenHol cnekmpomempuu. JJoKyMeHmuposanue pe3yibmamos pacuu@dposKu CneKmpocpamm u
Nn0020MOBKA C8UOEeMENbCMBA PAOUAYUOHHO20 KA4eCmaéd.

TeMbl JeKI N
1. TlpumeHeHune MeTo/1a CHEKTPOMETPHUH B PAJAMOIKOIOTUYECKUX UCCIIEIOBAHUSX .
2. TIpo6oot6op u mpoOONoAroTOBKa 0OBEKTOB OKPYKAIOIIEH CPEeIbl.

Tembl IPaKTHYECKUX 3AHATHI:

1. Omnpenenenue miomaaeii TUKOB MOJTHOTO MOTJIOMICHUSI.

2. Pacuer MaccoBbIX W OOBEMHBIX AaKTHBHOCTEH paJMOHYKIUIOB B IMpemapaTax H
W3MEPHUTEIBHBIX 00pa3Iiiax.

JIoKyMeHTUpOBaHUE Pe3yIbTaTOB PACIIU(POBKHU CIIEKTPOTPaAMM.

4. TloaroroBka CBHAETEIbCTBA PATUAIIMOHHOTO KauyeCcTBa.

w

Pa3znea 5. Pacuer 3amuThl noMeleHHil MpM MCNOJIb30BAHUM HCTOYHMKOB (POTOHHOIO



‘ H3JTYyYCHUA

llefzu u 3a0a1¢u, Komopble cmaeamcs npu 6blnOJIHEHUU KYPCO6020 npoekma, xapaKkmepucmuxKu

UCMOYHUKO8 (DOMOHHO20 U3NYYEHUS, UHIICEHEPHble MemoObl pacyema 3awumsl Om 2amMmd-
UBTYYEeHUAP/H UCTMOYHUKOB, Memoobl pacuyema 3aujumvl Om pPEeHMEeHOB8CKO20 U MOPMO3HO20
UBNYHeHUsl, pacdem HABeOeHHOU aKMUBHOCMU B030YXAd ONl MOPMO3HO20 U3JIYYeHUs, pacyem
KOHYeHmpayuu 6peoHbiX 6ewecms 6 8030yXxe NoMewjeHull om GOmoHHO20 U3LYYeHUs, pacdem
NAOUPUHMHOU 3aUUMbL OJI51 UCHOYHUKOS (DOMOHHO20 U3LYYEHUSL.

TeMbl NpaKTUYECKUX 3aHATHIL:

1.

2.

9.

10.

enu u 3amaun pacuera KypcoBoro npoekta (KII), mpasuna odopmiienns KII. Beigaua
3aganHui s BeinoaHenus KII.

Onpenenenue IOMYCTUMBIX YCJIOBUNM pabOThl HpH pacyeTe 3allUThl OT Pa3IMYHBIX
MCTOYHHUKOB (DOTOHHOTO U3ITyYCHUS U PA3ITUYHBIX TEPPUTOPHIA.

XapakTepuCTUKU TraMMa-u3JIy4eHUs pP/H UCTOYHUKOB. MeToabl 3allUThl OT Tramma-
W3Iy4YEeHHUs P/H UCTOYHUKOB.

[Ipumenenne MeToja KOHKYPUPYIOIIUX JUHUI MpU pacyeTe 3aluThl XpaHWIHILA pP/H
HMCTOYHUKOB.

XapakTepuCTUKH HMCTOYHUKOB PEHTTEHOBCKOro u3iaydyeHus. llpumenenwe wmertona
HOMOI'PAaMM IIPH pacyueTe 3allUThl OT PEHTTEHOBCKOTO U3JIy4EHHUSI.

XapakTepuCTUKU HCTOYHUKOB TOPMO3HOTO U3iydeHus. [[puMeHenre MeTo10B HoMOrpaMmm
U CJIOeB OciabjeHusl MpU pacyeTe 3allUThl OT TOPMO3HOI'O HU3IYUYEHHS 3JIEKTPOHHBIX
YCKOPUTEIIEH.

Metoapl pacyera JIaOUPUHTHOM 3alIUTBl JUISL PA3JIMYHBIX HCTOYHUKOB (POTOHHOIO
W3IIy4CHHUS.

[IpoBepka pacueroB 3alUThl MOMEMIEHUH OT HUCTOYHUKOB I'aMMa, PEHTI€HOBCKOIO U
TopMmo3Horo u3nyuenuit KII.

Metoj pacdyera akTUBaLlMM BO3/IyXa TOPMO3HBIM U3ITyYEHHEM.

Meroabl pacyeTa KOHUEHTpPALUU BPEIHBIX BELIECTB ISl PEHTIT€HOBCKOTO U TOPMO3HOIO
U3ITy4EHUS.

ITpoBepka pacueroB nabupunToB KII.

TemaTnka KypcoBbIX padoT

1.
2.

Noobkow

AHanu3 raMMa-CrieKTpOB PacTUTEIbHBIX MPOO Ui OLIEHKU YPOBHS 3arpsi3HEHUS
CpaBHeHHEe U aHAIM3 NMPOO CHEXKHOTO MOKPOBA, OTOOPAHHBIX HAa TEPPUTOPUU TOMCKOM
obnacTtu

CrniekTpoMeTpHUecKuil aHanu3 npod rpyHTa.

Pacuer 6Guonornyeckoii 3auThl 1a00paTOprn paIuaiiOHHON 1e(h)eKTOCKOIIH.

Pacuer OMoM0rn4ecKoi 3auThl XpaHUINIIA PaJUOAKTUBHBIX H30TOIOB.

Pacuer Guonornyeckoii 3alUThl KOpITyca JIy4€BOM Tepanuu paguoIorH4ecKoro HeHTpa.
Pacuer Onosoruyeckoil 3aluThl U BPEIHBIX BBIOPOCOB OT POTALMOHHBIX HM3IIyYaIOLIMX
YCTaHOBOK.

5. Opranusanusi cCaMoCTOATEIbLHON PadoThI CTY/ICHTOB

CamocrosTenbHas paboTa CTyI€HTOB IIPU U3YUYE€HUHU TUCHUIUIMHBI (MOJ1YJIs) IPEAYCMOTpPEHA B
CIIEAYIOIIMX BUJIAX U popMax:

PaboTa ¢ neKImoHHBIM MaTEepPUAIOM;

W3ydeHue TeM, BBIHECEHHBIX Ha CAMOCTOSITENIbHYIO TPOPaboTKY;

[Touck, aHanu3, CTPYKTYpUPOBAaHUE U MPE3EHTAIM HHPOpMAIIHH;

[TonroroBka K MPaKTUYECKUM 3aHSATHSIM,

[TonroroBka K OLEHUBAIOIIUM MEPOIIPUSATHUSIM;

Co6op u moaroroBka HeoOXoauMoM uHbopmaruu s BeimoHeHus KI1;



[TocnenoBarenbHblil pacueT pazauuHbix yacten KII;
[ToaroToBka K 0OCYKICHUIO M aHAJIU3Y paccunTaHHBIX Yacteit KII;
[ToaroroBka otuera u npe3eHTanuu s 3amutbl KII.

6. YueOHO-MeTOANYECKOE U HH(POPMANIMOHHOE 00ecniedeHne T CIHIIHHbI

6.1. YueOHO-MeTOANYECKOE 00ecIIeueHue

1.

OcHoBHasi IuTEeparypa:
CrnenunanbHbli GU3HYECKUI MPAKTUKYM [DJIEKTPOHHBIN pecypc]: yueOHoe mocodue / B.B.
KamixkoBckuii;  HammoHanmpHBINM — HMCclIegOBaTeIbCKHM  TOMCKHM — ITOJIMTEXHHYCCKUI
yauBepcuteT (TIIY). — 1 xomnerotepubiii daiin (pdf; 4.9 MB). — Tomck: Uzna-so TITY,
2010. — 3armaBue ¢ TUTYJIBHOTO 3KpaHa. — DJIEKTPOHHAS BEPCHUS MEYATHOW MyOJIMKAIIH.
— http://www.lib.tpu.ru/fulltext2/m/2011/m303.pdf
becnianos, B. WM. Jlekiuu mo paauaniioHHON 3ammTe: Y4ueOHOe MmocoOue [DIeKTpOHHBIN
pecypc] / B. U. becnianos. — Tomck: ToMckuil noautexuudeckuii yausepcurert, 2017. — 695
c. — Pexxum nocryna: https://portal.tpu.ru/files/departments/publish/FTI_Bespalov.pdf
becnanos, B. U. Jlekiuu no paauialimoHHOW 3amiuTe: YdueOHoe mocoOue [DIIeKTpOHHBII
pecypc] / B. U. becnanos. — Tomck: ToMckuii noautexauyeckuii yausepcurert, 2017. — 695
c. — Kaura naxogutcs B npemuym-Bepcuu ObC IPR BOOKS. — ISBN 978-5-4387-0786-8.—
Pexum noctyna: http://www.iprbookshop.ru/84016.html
becnianos B. . Hagzop u koHTpoIb B cepe OezonacHocTu. Paguanuonnas 3ammuTa: yueoHoe
mocobue mns OakamaBpuata W Maructparypel / B. W. becnanoB; HanmonanbHbII
uccinenonarensckuii Tomckuii nonutexuuueckuit yuusepcutet (TITY). — 4-e uzn.—Mocksa:
FOpaiir, 2016. — 508 c.: un.—Yuusepcurersl Poccun. — bubnuorpadust B KoHIle TEKIUNA. —
[Ipenmetnslii ykazarens: c. 505-507. — ISBN 978-5-9916-7028-9.

JlomoJIHuTeIbHAS JIUTEpaTypa
becnnaios B. WM. B3aumopeiicTBue HOHM3UPYIOMUX H3IYyYEHUN C BEIIECTBOM: yueOHOE
nocobue [DnektponHslii pecypc] / B. . becnanos; HannonanbHbIN HccnenoBaTenbcKuit
Tomckuii nonurexunueckuit yuusepeutet (TIIY). — 5-e uzn. — 1 komnberotepHsii ¢daiin (pdf;
6,7 MB). — Tomck: M3a-so TIIV, 2014. — 3arnaBue ¢ TUTYABHOTO dKpaHa. — DJICKTPOHHAS
Bepcusl nevaTHoi myonukarmu. — Cucremusie TpeboBanus: Adobe Reader. Pexxum gocryma:
http://www.lib.tpu.ru/fulltext2/m/2015/m102.pdf (koxTeHT)
Mamkosuu, Bagum [laBnoBuu. 3amura oT HOHU3UPYIOMIKX U3TydyeHUi: cripaBoyHuk / B.I1.
Mamkosuu, A.B. KynpsBuesa. — 5-e u3a. — Mocksa: Cronuna, 2013. — 494 c.: un. —
bubmmorp.: c. 479-489. — IIpenmerHsrii ykazatens: c. 490-492. — ISBN 978-5-90537-925-
3.
DKCHEepUMEHTAIBHBIE METOJbI siiepHOM (Gu3uku: ydeOHoe mocobue / FO.M. CrenaHos;
Tomckuit nonurexunueckuit ynusepcutet (TIIY). — Tomck: Uzn-so TIIY, 2009 Y. 1. —
2009. — 370 c.: wi1. — bubnuorp. B KOHIIE TJIaB.
JleTeKTopbl MOHM3UPYIOIIUX YaCTULl U M3MydyeHHHd. [IpuHUIMOBI U NMpUMeHeHHs: ydeOHoe
nocobue / A.W. bono3abins, .M. O6onosckuil. — Jlonronpyansrii: Uatemnext, 2012. —

204 c.: un. — bubnumorp.: c. 202-204. — ISBN 978-5-91559-105-8.

6.2. UndgopMannoHHOEe U NPOrpaMMHoOe o0ecredeHue

agkrownE

Sk

DekTpoHHO-0MOIMOTeuHas cucTeMa «Jlanpy - https://e.lanbook.com/
DnexkTpoHHO-0nOMoTeuHast cuctema «ZNANIUM.COM» - https://new.znanium.com/
DrekTpoHHO-0MOIMOTeuHast cucteMa «HOpaitry» - https://urait.ru/
OnexkTpoHHO-01OMoTeuHast cuctema IPRBOOKS

[Mporpamma «KomprroTepHas 1adopatopust
/PCLabyhttps://portal.tpu.ru/SHARED/b/BVI/pclab

DneKTpoHHO-0ubIMoTeyHas cucreMa «KoHCYnbTaHT CTyIeHTa»
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https://portal.tpu.ru/files/departments/publish/FTI_Bespalov.pdf
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http://www.lib.tpu.ru/fulltext2/m/2015/m102.pdf
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https://urait.ru/

http://www.studentlibrary.ru/

7. TocymapcTBeHHas KOpITOpaIysi M0 aTOMHOM 3Heprun «Pocatom» - http://www.rosatom.ru/

JInnieH3snoHHOE MporpaMmmHoe obecriedeHue (B coorsercTBuu ¢ IlepeuHemM JIMIEH3MOHHOTO
nporpaMmMHoro odecrnedenus TIIY):

oakrwdE

Microsoft Windows 7 Professional

Microsoft Office 2013 Professional Plus Russian Academic

Wolfram Mathematica 12.1
PTC Mathcad Prime 6
MathWorksMatLab
Google Chrome

INPAKTUYICCKUX U na60paT0prlx 3aHATUM:

Oco0ble TpeOOBaHUS K MATEPUATBHO-TEXHUYECKOMY 00eciedeHnI0 JUCIMIITIUHbI

B ydebHOM mporiecce HCMONB3yeTCs cleayromee TadoparopHoe Oo0OpyIOBaHHE IS

Ne HaumeHoBaHHe cieHAJbHBIX OMELICHUIT HaumeHoBaHue 000pyA0BaHus

1. | Ayauropus ais NIpoBEICHUS Jocka ayauropHas HacTteHHas - | wT.; Kommiekr
y4eOHBIX 3aHSATUI BCEX THUIIOB, yueOHoit Mebenu Ha S50 MOCa0YHBIX MECT;
KYPCOBOT'O IIPOEKTUPOBAHUS, Komnerorep - 1 wr.; [IpoexTop - 1 wr.;
KOHCYJIbTaIlNH, TeKyI1ero Koutpoas | TeneBusop - 2 wiT.
Y IPOMEXXYTOYHOM aTTecTaluu
634028, Tomckas obiactk, r. ToMmcK,
JlennHa MpOCHEKT, A. 2
228

2. | AymuTopus Ui IpOBEICHUS Komnerorep - 1 wr.; [IpoexTopsl - 1 mrt.;
y4eOHBIX 3aHSATHI BCEX TUIIOB, KomrmiekT yueOHo# Mmebenu Ha 26 ocagqouyHbIX
KYPCOBOTO IPOEKTUPOBAHUS, MecT; Jlocka aynuTopHas HacTeHHas — | .
KOHCYJIbTAIlNH, TEKYIIEero KOHTPOJIsA
U IPOMEXKYTOUYHOM aTTECTALNH.
634028, Tomckast o61acthb, T. TOMCK,
JleHuHa POCTIEKT, 1. 2
125A

3. | Aymutopus JUTS nposenenus | Komnerorep - 12 mr.; Jlocka aynuTopHas
y4eOHBIX 3aHSITHH BCEX THUIIOB, | HACTEHHAs — | IIT.
KypCOBOTO npoekTupoBanus, | Kommiekt yue6Hoi MeOenu Ha 12 mocagouHbIX
KOHCYJIbTAIlMi, TEKYLIEro KOHTPOJS | MECT
U TNPOMEXYTOYHOW  aTTEeCTalUH
(KOMIIBIOTEPHBIN KIace).
634028, ToMmckas o61acTh, T. ToMmck,
Jlenuna npocnexr, 1. 2
122

4. | Aynuropus Ans IPOBEICHUS JlaGopaTOopHbIi KOMIUIEKC /ISl U3yUEeHUs
y4eOHBIX 3aHATUI BCEX TUIIOB, XapaKTePUCTUK UCTOYHUKOB raMMa-u31ydeHus "
KYpCOBOI'O IIPOEKTUPOBAHMS, Kabupp-I"" - 1 mit.; JIJabop. ycTaHOBKa DKCIIEPUM.
KOHCYJIbTAIMH, TEKYIIET0 KOHTPOJISL | C MCIIOJI. KOHTPACTH. BELIECTBA B MO J/U3yYCHUS
Y IIPOMEXKYTOUYHOM aTTECTaluU KpOB. cocyoB - | mT; JlabopaTopHbIil KOMIUIEKC
(HayuHas mabopaTopus). JUIS U3Y4EHHsI XapaKTePUCTHK UCTOUHUKOB ajibda-
634028, Tomckas o6sacTs, r. Tomck, | 6era-uznyuenus" Kabupp-Ab" - 1 w;
Jlenuna npocnexr, 1. 2 JlaGopaTtopHnast yctaHoBKa [ enuit-HEOHOBOTO
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nazepa PHYWE - 1 mit.; KomnsroTep - 9 mit.;
[TpunTep - 1 mT.

KomruiekT yueOHo# mebenn Ha 11 mocaqouHbix
MECT.

PabGouast mporpamma cocTaBjeHa Ha OCHOBE OOIIECH XapaKTepUCTUKH 00pa3oBaTelbHON
porpamMMbl IO HampasjieHuto nmoaArotoBku 14.03.02 Snepubie pusuka u TeXHONIOTUH, TPOPUIH /
cnenuanu3anus «Panuannonnas 6€301MacHOCTh YeJIOBEeKa M OKpYyXkaromel cpeaph» (mpuema 2018 r.,

ouyHas hopma 00ydeHus).

Pa3paborunk:
JloimKHOCTD DdUO
Honent OATI] H.C. Poroga
Homent OATL] B.U. becnanos

[Tporpamma ono6pena Ha 3acegannu OSATL USTHI (mpotokon ot «31» mast 2018 1. Ne3).

3aBenytomuii kadeapoil - pyKoBOIUTENb OTACTICHUS

Ha rpaBax Kadeapsl

v A.T'. Toprono




JIncr n3MeHeHnuii padodeil MporpaMMbl M CHHILIMHBI:

YueoHblii rox

CopepixaHue /M3MeHeHHE

OO0Cy:K1€eHO HA 3acelaHNN
OTesieHus si1epHO-
TOIUIMBHOTO IUKJIA

(mpoToKO0.T)

2019/2020 1. OGHOBIEHO MMpOTpaMMHOE o0ecIieueHne ot 08.05.2019 r.
y4eOHBII 2. O6HOBIIEH cOCTaB MPOECCHOHATBHBIX 0a3 JaHHBIX U Ne 14
roj MH(}OPMaLIMOHHO-CIIPABOYHBIX CUCTEM

3. OGHOBJIEHO COJIEPKAHUE PA3]IETIOB AUCIIUILUIMHBI

4. OOHOBIICH CITUCOK JIUTEPATYPHI, B TOM YKclie cchutok bC
2020/2021 1. O6HOBIIEHO IPOTpaMMHOE OOecTIeYeHHE or 13.05.2020 .
y4eOHBIIA 2. OOHOBIIEH cocTaB MpodeccCHOHaIbHBIX 0a3 TaHHBIX U Ne 28
rojq UH(POPMALIMOHHO-CITPABOYHBIX CHCTEM

3. OGHOBIIEHO CO/IEPKAHUE PA3/IEIIOB JUCIUILIHHBI
4. OGHOBJIEH CIIUCOK JIMTEPATyphl, B TOM uuciie ccbliok IbC




