[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
OO Knoukop fUHIRCTEPCTBO HAYKH Y BBICILIET'O OBPA30BAHUSI POCCUMICKOMN ®EJNEPALIMA
flomkrocTy: u.0. pektopa deiepaibHOE TOCYIAPCTBEHHOE OIOKETHOE
[ata nognucanus: 13.05.2024 15:43:33

00pazoBaTtebHOE YUPEKACHUE BBICIIETO 00pa30BaHUS

YHUKanbHbI MPOrpaMMHbIA KIKOY: - -
4e7c4ead0328ecBe65c5d8058549225FSAAEH CHN HHIY CTPUATBHBIN YHUBEPCUTET>

YTBEPXKIAIO

[Ipencenarens
DKCIEPTHON KOMUCCUU

e | HIO TpeTrpsikoB
«3%0 » __0F 20</ 1.
PABOYAS ITPOT'PAMMA

JUCLUIUINHEL. PH3HUKa

cnennanbHOCTh: 21.05.06 HedrerazoBble TeXHUKA U TEXHOIOTUU
HaIpaBJIEHHOCTD:

TexHonorust OypeHus: HEQTIHBIX U Fa30BbIX CKBAXKUH

Pa3pa60TI<a H OKCIUTyaTalusa He(bTHHLIX " ra30BbIX MCCTOPO)K,Z[eHI/Iﬁ

dbopma oOyueHus: ouHasi, 3a04Has

JOKYMEHT MoAarnncAH
QNEKTPOHHOW NOANNCHIO

CepTudmkar: 6FA44C50384686A8E7BD5E27735179BC
Bnageneu: EdppemoBa BepoHuka BacunbesHa
DewcteuteneH: ¢ 14.06.2022 po 07.09.2023

. J




Pabouass mporpamma paszpaboTaHa B COOTBETCTBHU C YTBEPKACHHBIM YYE€OHBIM IUTAHOM OT
31.08.2021 u tpedoBanusimu OIIOII mo cneumansHoctu 21.05.06 HedrerasoBble TexHUKa U
TCXHOJIOTHHU K pE3yJibTaTaM OCBOCHUA AUCHHUILINHBI «Duszukay.

Pabouas nporpamma paccMoTpeHa
Ha 3acenaHuu Kadeaps! GU3NKI
Ilpotoxon Ne 7 or« 40y  &F 2021T.

3asenyromuit kadpenpor A= TLIO. Tperbskos

Paboyas nmporpamma paccMOTpeHa

Ha 3ace/IaHuH Kaheph QH3UKH, METOZIOB KOHTDOIS  [MArHOCTHKH
Ipotoxon Ne 7 or«ID» A7 2021r.

W.o. 3aBeayrommero kadeapoit

COI'JTACOBAHO: %
PykxoBonurens 06pa303aTean0n IFpOTrpaMMBbI il A.E. Asamxuna
«_» 20 r.

Pabouyto nporpammy paspadorai:

C.M. Kynaxk, nouent xadpenpsr DMKu]| %7//,—
.

{ 4
B.B. Ilpo6oTrok, moueHT xapeapsr @PMKu/| W




1. Ilesan u 3a1a4M OCBOEHUSI AU CHUILIMHBI
Llenb ocBOeHUS IUCHMIUIMHBI - CO3[JaHUE y OOYYArOIIMXCS OCHOB JOCTaTOYHO IIUPOKOM
TEOPETUYECKOW TMOATOTOBKA B OOJACTH (PU3UKH, IO3BOJISIFOIICH OpPUEHTHUPOBATHCS B IMOTOKE
HAyYHOW W TEXHHYECKON HH(OpMalMU U O00eCleyuBaroleii UM BO3MOXKHOCTb HCIIOJIb30BAHUS
HOBBIX (PU3NYCCKUX MPUHIIMIIOB B TE€X 00JACTIX TEXHUKH, B KOTOPHIX OHH CHEITUATA3HPYIOTCS.
3anauu JUCIUIUIAHBI
- (QopmupoBaHue y  OOydaloImUXCs  HAYYHOTO  MBIIUIGHHH W COBPEMEHHOTO
€CTECTBEHHOHAyYHOTO MHPOBO33PEHUS, B UYACTHOCTH, MPABUJIBHOTO MOHUMAHHS TPaHUI]
MIPUMEHUMOCTH PA3INYHBIX (PU3MUECKUX TOHSTHUN, 3aKOHOB, TEOPUN U YMCHHS OILICHUBATH
CTENEeHb JOCTOBEPHOCTH PE3YJIbTATOB, MOTYYCHHBIX C MOMOIIbIO IKCIEPUMEHTAIBHBIX HIN
MaTEMaTHYECKUX METOJIOB UCCIICIOBAHMS;
- YCBOGHHME OCHOBHBIX (PM3MYECKHX SIBICHUM M 3aKOHOB KJIACCHUYECKOH M COBPEMEHHOMN
(bu3HUKH, METOIOB (PU3UUYECKOTO HCCIICTOBAHUS;
- BbIpa0OTKa y 00YyYaromMXcsi MPUEMOB U HAaBBIKOB PEIICHUS KOHKPETHBIX 3aJay U3 Pa3HbIX
obnacreii (PU3UKHU, TOMOTAIONIUX CTY/ICHTaM B JIaJIbHEHIIIEM peliaTh NHXCHEPHBIC 3a/1a4H;
- BbIpa0OTKa y OOy4arolmuxcs HadyalbHBIX HAaBBIKOB IPOBEICHHS SKCIEPUMEHTAIBHBIX
HAyYHBIX WCCIEAOBAHUN PA3IMYHBIX (PU3NYCCKUX SBICHUH W OIECHKH ITOTPEIIHOCTEH
A3MEPEHUM.

2. Mecto nucunnyimibl B crpykrype OIIOII BO

JluciumimHa OTHOCHTCS K TUCIUIUIMHAM 00s13aTenbHON YacTtu bioka 1 yueOHOro 1iaHa.

Heo0X0ouMbIMU YCITOBUSIME JUTSI OCBOCHHSI TUCIIUTUIMHBI SIBIISTIOTCSI:

3HaHHE OCHOBHBIX 3aKOHOB MAaTEMAaTHYCCKOW JIOTMKH, HANpPaBICHUS PAa3BUTHS TEXHUKU U
TEXHOJIOTHUH,

YMeHUsT WCIOJIb30BaTh COBPEMEHHBIC H3MEPHUTEIbHBIC W IMPOTPAMMHEIC CpPEACTBA B CBOCH
npodeccCuoHaNbHOM NeTeNbHOCTH,

Bragenne MeToiaMu 1 ipueMaMu PelIeHHsS] COBPEMEHHBIX TPOQECCHOHATBHBIX 3a/1a4.
JlucuuniuuHa CIYy)KUT OCHOBOM /i OCBOEHHUS JMCUMIUIMH. TeopeTnueckas MeXaHHKa,
ConpoTUBJICHHE MAaTEPHAJIOB H JIP.

3. Pesyabtatbl 00y4eHus Mo AMCHUILINHE

[Iporiecc u3yueHust TUCIMILIMHBI HAMIpaBJieH Ha (POPMUPOBAHUE CICAYIONIUX KOMITETEHIIUMN:

Tab6muna 3.1
Kon n HanmeHnoBanue
Kog u
HMHJIIKAaTOpa
HanMEHOBaHNE Kon 1 HanmeHoBaHue pe3yabTaTa 00ydeHHs M0 AUCIUILTIHE
KOMIETEHINH JIOCTHIKCEHHA
komnereHmu (MAK)
VK-1.1. Anammsupyer | 3Hath (31): BbIOOpP aKTyalbHBIX POCCHHCKMX M 3apyOexXHBIX

VK-1. Cnocoben

MPOOJICMHYIO CHTYAaIHIO
(3amady) W BBIIETSET ee
6a3oBble

WCTOYHHMKOB, a TaK € IIOUCK, cOOp M 00paboTKy wmHpopmauny,
HE0OXOTUMOM TSl pEIICHUs TOCTABIEHHOM 3a1a4K

YMmers (Y1): ocymecTBiATh BBIOOp aKTyalbHBIX POCCHHCKHX H

N —— COCTAaBJISIOIINE. 3apyOeXHBIX HCTOYHHKOB, a TaK e IOWCK, cOop m 00paboTKy
Y N Paccmarpusaet nHPOPMALH, HEOOXOIUMOH ISl peIIeHHs] TOCTABJICHHON 3a1aun
KPUTHUYECKHI
pasnuuHble  BapUaHTHI
aHaIn3 o
DOBIEMHIX peumieHuss  npoOnemHo#i | Brmagets (B1): HaBbIKaMH Kak OCYIIECTBISATH BBIOOP aKTYaTbHBIX
chTyaum‘/'I Ha CUuTyalnun (3amaum), | poccHMCKUX M 3apy0eKHBIX MCTOYHMKOB, a TAK XK€ MOMCK, cOOp u
a3zpabaTbIBacT 00paboTk uHpOpMALUU HEoOX0ANMOH s €ILICHUS
OCHOBE CHCTEMHOTO | PP P Yo (bopuain, A . P
JITOPUTMBI UX | IOCTaBJICHHOW 3a/1aun
HOJX0/a,
peam3alyy.
BbIpa0aThIBaTh
CTDATEIUIO VK-1.2. Omnpenenser u | 3Hath (32): KaK CHCTEMAaTHU3UPOBATh U KPUTHYESCKU aHAIM3UPOBATH
;epﬁCTBnﬁ OLICHUBAET ndopmanuio, IOJYYEHHYI0 M3  pa3HbIX  HCTOYHHUKOB, B
MIPAaKTHYECKHE COOTBETCTBHH C TPEOOBaHUSIMHU M yCIOBHIMH 33Ja4H
TIOCIIEACTBHA Ymers (Y2): cucteMaTH3MpoBaTh M KPUTHYECKH aHAIN3UPOBATH
BO3MOJHBIX  PEIICHHMH | MHPOpPMAIMIO, TOJIYYCHHYI0 H3  pPa3HBIX HCTOYHHWKOB, B
3a1a4m. COOTBETCTBHH C TPEOOBAHUSIMHU U yCIOBHAMH 33Ja4H
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Bnaners (B2): HaBbIKAMH CHCTEMaTH3MPOBaTb M KPUTHYECKH
aHATM3UPOBATh MH(OPMALUIO, IOTYYCHHYIO U3 Pa3HBIX HCTOYHUKOB,
B COOTBETCTBHU C TPEOOBAaHMAMH M YCIOBUSIMH 331241

VYK-1.3. OcymectBnsieT
CHCTEMaTH3AIHIO
nHpOpMAUN
pa3NUYHBIX TUIOB JUIS
aganmm3a  MPOOIEMHBIX
CUTyal .
BripabatbiBaeT
CTpaTeruio
UL MOCTPOCHHMS
AITOPUTMOB  pELICHUS
MIOCTABJICHHBIX 3a/1a4

JNEeUCTBUMN

3rates (33): METOOWKY CHCTEMHOTO TIOAXOJa NPHU PEUICHHU
MIOCTaBJICHHBIX 33124

YMers (V3): UCHONIB30BaTh METOAWKHA CHCTEMHOTO IIOAXOJa MpH
peIICHUH NOCTABJICHHBIX 3a/1a4

Bnanets (BS) HaBblIKaMH HCIIOJIB30BaThb MCTOJHUKH CHCTCMHOI'O
noaxoJa 1npy peueHuu rMoCTaBJICHHBIX 3aa4

VK-2. Cnocoben
YIIPaBJIATh
MPOEKTOM Ha BCEX
JTanax ero
YKU3HEHHOTO LIUKJIA

YK-2.1. ®opmynupyer B
paMKax MOCTaBJICHHOM
LIEITU [TPOEKTa
COBOKYITHOCTb
B3aUMOCBSI3aHHbBIX
3aja4,
o0ecreynBaloLINX ee
JOCTHIKEHHE.
Omnpenensier 0XXuaaecMbie
PE3yIbTaThl PEIICHUS
BBIJICJICHHBIX 3a1a4.

3uath (34): aHanM3 MOCTAaBICHHOW wend U Qopmynupyer
COBOKYITHOCTh B3aHMOCBSI3aHHBIX 3aJa4, KOTOpbIE HEOOXOIHMMO
PELINTB LTS €€ JOCTHKCHUS

VYumetpb (Y4): IpoBOAUT aHANIN3 HOCTABICHHON eI U GOpMyITHpyeT
COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3a/1a4, KOTOPbIE HEOOXOAMMO
PEIIUTh I ee JOCTIKEHHS

Bnagers (B4): HaBblkaMy MTPOBOAMTH aHAIMU3 MOCTABJICHHOU 1IETH U
GbopMyIHpPYET COBOKYIIHOCTh B3aMMOCBSI3aHHBIX 3a/1ad, KOTOPHIC
HEOOXOIUMO PEIINTH ISl €¢ TOCTHKCHUS

VK-2.2. Ilpoextupyet
pelieHne KOHKPETHON
3aJ[a4M IPOEKTa,
BBIOHMpast ONITHMANBHBIH
CII0co0 ee perieHws,
UCXOJS N3
JIEUCTBYIOIINX
HPaBOBBIX HOPM H
UMEIOILIIXCS PECYPCOB H

3uath (35): Kak BHIOMpATh ONTHMANBHBIN CHOCOO pELICHUs 3ajad,
UCXOJIS U3 MMEIOIIUXCS PECYPCOB U OTPAaHUYCHUI

Ymers (Y5): BeIOMpaTh ONTHMANBHBIN CIOCOO peIleHHs 3ajad,
UCXOJIS U3 MMEIOIIUXCS PECYPCOB U OTPAaHUYCHUI

Bnaners (B5): HaBbIkaMu BBIOMPATh ONTUMAJIBHBIN CIIOCO0 pelIeHH s
3a/1a4, UCXOJIs M3 MMEIOLINXCSI PECYPCOB U OTPaHUYCHUI

OIIK-1. Ciocoben
pemiath
ITPON3BOACTBECHHBIC
u (nm)
HCCJIEIOBATEIbCKUE
3aa4uu
npodeccnoHaTbHOMI
JIeSTEIbHOCTH C
YYETOM OCHOBHBIX
TpeOOBaHUil U
moTpeOHOCTEH
HedTera3zoBoit
oTpaciu

OTrpaHUYeHUM
OIIK-1.1. Ucnonme3yetr | 3Hate (36): MeToApl JIMHEHHOW anreOpsl W MaTeMaTHYECKOTO
3aKOHBI aHajaM3a JUIs  PELICHUS ypPaBHEHWM, OIMHUCHIBAIOIINX OCHOBHBIC

(hyHIaMEHTAJIBHBIX HAyK
JUISL PEILCHUS
KOHKPETHBIX 3a/1a4
HedTerazoBoro
IIPOMU3BOJICTBA

(u3HUecKre MpoLEeCcCH

VYmers (V6): mNOPUMEHATh METOABI  JIMHEHHOM
MaTeMaTHIECKOTO aHanm3a TSt penIeHus
OTHCHIBAIONUX OCHOBHBIE (PU3NIECKUE MPOIIECCHI

anrebpsl U
YpaBHEHUH,

Brnaners (B6): meromamu smHeNHHO# anreOpbl M MaTeMaTHYECKOTO
aHajaM3a JUId PELICHUS ypaBHEHWH, OIMCHIBAIOIINX OCHOBHBIE
(Hr3HIecKne MpOLEecCH

OIIK-1.2. Ananusupyer
MIPUYHHBI CHUYKEHUS
KavecTBa
TEXHOJIOTUYECKUX
MIPOIIECCOB U pE/IaracT
3(hheKkTUBHBIE CITOCOOBI
MOBBIIIICHUSI KAYECTBA
MIPOU3BOJICTBA paboT
[IPY BBIMTOJHCHUN
Ppas3IUYHbBIX
TEXHOJIOTUYECKUX
onepanui

3nate (37): TEOpUIO BEPOSITHOCTH M CTATUCTHYCCKHE METOIBI
00pabOTKN PACUETHBIX B AKCIIEPUMEHTAITLHBIX TAHHBIX

Ymers (Y7): TUPUMEHATH BEPOATHOCTHO-CTATHUECKHUE
00pabOTKN PaCUETHBIX M AKCIIEPUMEHTAITLHBIX TaHHBIX

METO/IbI

Bnagers (B7): mpakTHueckuMu HaBbIKAMU OOPaOOTKU PacUETHBIX H
AKCIEPUMEHTAIBHBIX TAHHBIX BEPOSATHOCTHO-CTaTHIECKUMHU
METOIaMHU

OIIK-1.3. O6nanaet
HaBBIKaMU (PU3HUECKOTO
U POrPaMMHOT0

3uate (38): OCHOBHBIC METOABI HM3MEPCHUN W WCHBITAHUN IS
peIICHHS MPAKTUYCCKUX 3a1au
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MOJIEITMPOBAHHMS
OTZENbHBIX ()parMeHTOB
mporiecca BEIOOpa

Ymerp (V8): mpoBOOUTHE OKCIEPHUMEHTAIBLHBIC

OCHOBC PE3YJIbTATOB UCCJICIOBAHUA

HCCICOIOBaHUA
O6paGaTI)IBaTI> PE3YyJbTAaTbl HCCICAOBAaHUA W [CJaTb BbLIBOJbI Ha

ONTHMAJBHOTO Bapuanta | Brnagetr (B8): HaBblkamMM TPOBEAEHUSA  OKCIIEPUMEHTATBHBIX
TUTST KOHKPETHBIX HCCIICIOBAaHUA ©  Crmocob0aMu  00pabOTKM ¥ TPEICTaBICHUS
yCIOBHI PE3yIBTATOB MCCIICIOBAHHS
4, O0beM IUCHHUIIINHBI
OOwmuii 00beM JUCLHMILIMHEI COCTABIAST 9 3aUETHRIX €QUHHUL], 324 JacoB.
Tabnuma 4.1.
AyIUTOpHBIE 3aHATUS/KOHTAKTHAs paboTa,
®dopma
dopma Kype/ yac. CamocrosTenbHa .
o0y4eHust ceMecTp [paktuyeckn | JlaGopaTopHbI a1 pabota, yac MPOMEIKYTOUHOH
Jlexuun i ’ aTTeCcTalluu
€ 3aHATHA € 3aHATHA
o4Has 1/2 18 18 18 54 3a4eT
ouHas 2/3 18 18 18 54 3a4eT
o4Has 2/4 16 16 16 60 DK3aMEH
3a04Hast 1/2 4 4 4 96 3a4eT
3a04yHas 2/3 6 6 6 90 3auer
3a04Hast 2/4 8 4 8 88 SK3aMeH
3a04Hast 1/2 4 4 4 96 3a4eT
3a04Hast 2/3 6 4 4 94 3a4eT
3a049Has 2/4 8 4 8 88 JK3aMeH

5. CTpyKTypa M coJep:KaHue JUCHUNIUHBI

5.1. CtpykTypa AUCIUTIINHBI.
oyHas ¢popma o0ydenusi (OPO)

Ta0muma 5.1.1

CIpyKTypa MCIHILTHHbI AyIUTOpHBIE 3aHATHS,
yac. CPC, | Bcero, Koz HJTK OLieHOYHbBIC
Howmep HammenoBanue pa3nena JI. p. JIa0. Hac. Hac. cpeictsa
pasnena
1 Kypc 2 cemec
VYK-1.1. | BonpocoB
VKI1.2. | xomiokBuUyM
VYK1.3. | y no pazgery
1 du3nuecKre 0CHOBBI 9 9 9 27 54 VK-2.1. | «®usndecku
MEXaHUKU YK-22. |e OCHOBBI
OIIK-1.1. | MexaHUKN»
OIIK-1.2.
OIIK-1.3.
VYK-1.1. | Kommekr
VKI1.2. | BompocoB K
VYKI1.3. | KOIOKBUYM
2 MornekyisipHasi pu3uKa 1 9 9 9 27 54 VYK-2.1. | y nmo pazgeny
TePMOAUHAMUKA YK-2.2. | «Monekyisip
OIIK-1.1. | Has ¢pu3uka u
OIIK-1.2. | TepmonuHam
OIIK-1.3. | uka»
Htoro 3a 2 cemectp 18 18 18 54 108

2 kypc 3 cemecTp
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YK-1.1. | Kommekr
VK1.2. | BompocoB K
VK1.3. | xonnoxkBuym
VYK-2.1. | y mo pasgemy
3 3 DJEeKTPUYECTBO M MarHETU3M 18 18 18 54 108 VK-2.2. | Onextpuuce
OIIK-1.1. | TBO u
OIIK-1.2. | MarHETHU3M»
OIIK-1.3.
Hroro 3a 3 cemectp | 18 18 18 54 108
2 kypc 4 cemecTp
YK-1.1. | Kommekr
VYKI1.2. | BompocoB Kk
VKI1.3. | KOWIOKBUYM
YK-2.1. | y mo pazneny
4 4 BonHoBast ontuka 8 8 8 12 36 VK-22 | «Bomosas
OIIK-1.1. | onTuka»
OIIK-1.2.
OIIK-1.3.
VYK-1.1. | Kommekr
VYK1.2. | BompocoB K
VK1.3. | KOJUIOKBUYM
VYK-2.1. | y mo pasnemy
5 5 KsanroBas ¢uznka 8 8 8 12 36 VK22 | «Kpantosas
OIIK-1.1. | ¢pusmuka»
OIIK-1.2.
OIIK-1.3.
Kommnekr
6 Dk3aMeH - - - 36 36 BOIPOCOB K
9K3aMEHY
HWroro 3a 4 cemectp | 16 16 16 60 108
Uroro: | 52 52 52 168 324
3aouHas popma o0ydenusi (3PO)
Tabmuma 5.1.2
CrpyKTypa MCIHTHHb AyZIUTOpHBIC 3aHATHS,
qac. CPC, | Bcero, Kon MJIK OrneHoYHbIE
Howmep yac. yac. cpencTaa
HaunmenoBanue pasaena JL IIp. JIab.
pasjena
1 xypc 2 cemecTp
VK-1.1. | YcrHbrii
YK1.2. | ompoc
YK1.3.
Ou3nyecKre OCHOBBI YK-2.1.
1 1 MEXaHUKH 2 2 2 46 52 YK-2.2.
OIIK-1.1.
OIIK-1.2.
OIIK-1.3.
VYK-1.1. | YcrHbIit
YK1.2. ompoc
YK1.3.
2 2 MonexymsipHast GU3UKa U 2 2 2 46 52 YK-2.1.
TepMOIMHAMHKA YK-2.2.
OIIK-1.1.
OIIK-1.2.
OIIK-1.3.
Kommekr
3auer - - - 4 4 BOIIPOCOB K
3a4eTy
Hroro 3a 2 cemecTp 4 4 4 96 108
2 xKypc 3 cemecTp
3 | 3 | DnextpuuectBo umarmermsm | 6 | 4 | 4 90 | 104 | VYK-1.1. | Verumi
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YK1.2. ompoc
YK1.3.
YK-2.1.
YK-2.2.
OIIK-1.1.
OIIK-1.2.
OIIK-1.3.
Kommnexr
3auer - - - 4 4 BOIIPOCOB K
3a4ery
HUroro 3a 3 cemectp 6 4 4 94 108
2 kypc 4 cemecTp
YK-1.1. YcTHbii
YK1.2. ompoc
YK1.3.
YK-2.1.
4 BonHoBast ontrka 4 2 4 39 49 VK22
OIIK-1.1.
OIIK-1.2.
OIIK-1.3.
VK-1.1. YcTHBIH
YK1.2. oInpoc
YK1.3.
YK-2.1.
5 KBanroBas ¢usuka 4 2 4 40 50 VK22
OIIK-1.1.
OIIK-1.2.
OIIK-1.3.
Komrexr
Dk3ameH - - - 9 9 BOIPOCOB K
9K3aMEHY
HUroro 3a 4 cemectp 8 4 8 88 108
Hroro: 18 12 16 278 324

5.2. Coneprxkanue AUCIUILITHHBL.

5.2.1. CopeprkaHue pa3aesioB TUCIHUTUTHHBI (IUJAKTUIECKUE STUHUIIBI).

Pazneu 1. dusndeckne 0CHOBbI MEXaHUKH.

Tema 1: Beenenue.

IIpenmer wusyuenuss ¢uzuku. MeTonbl (DU3MYECKOTO HCCIEIOBAHUA: OINBIT, THIIOTE3a,
HaOmosieHue, (QyHIaMeHTalbHas Teopusl, HSKCIepuMeHT. DOpMbl CYIIECTBOBAHUS MAaTEpPHH:
IIPOCTPAHCTBO, BPEMs, IBM)KEHHUE U B3aUMOJECHCTBHE.

[IpenMer kiaccHMuecKkoil MEXaHUKH — OIMCAaHHUE MEXAaHMYECKOIO COCTOSHUS MakKpoTedn,
NEPEMELIAIOIINXCA CO CKOPOCTBIO MHOIO MEHbIIEM CKOpocTH cBeTa. {DyHIaMeHTalbHbIE
MoJieJIbHbIE 00BEKTHI KJIIACCUYECKONW MEXaHUKHU — MaTeprajbHas TOUKa, a0COIOTHO TBEPJOE TEIO.

Tema 2: KunemaTnka MaTepuaJIbHOM TOYKH M A0COJIIOTHO TBEpAOro TeJia.

Kunemarnuyeckue XapakTepUCTUKH MEXAaHHYECKOTO JBW)KEHMsS, TNPEJCTAaBIEHHbIE B
BEKTOPHOW W KOOpAWHATHOM ¢opmax: paguyc-BEKTOP M KOOPAUHATHI, IE€peMEIIeHue |
IpHpalieHne KOOPAUHAT; CKOPOCTh, YCKOPEHHE U UX MPOEKLUU Ha ocu KoopauHaT. EcTtecTBeHHbIE
(TpaeKTOpHbBIE) KHHEMAaTHUYECKHE XapaKTepPUCTUKU: JyroBas KOOpAMHATA, MyTh, CKOPOCTH,
HOpPMAaJIbHOE, TAHTEHI[MAIBHOE U MTOJIHOE YCKOPEHUSI.

Cpennsiss CKOpOCTb, MOJYJIb CPEAHEN CKOPOCTH.

Kunematuka [ABM)KEHHS MaTepUaJbHOM TOYKM B TOJ€ CHJIBI TSDKECTH (ypaBHEHUs
PaBHOYCKOPEHHOTO JIBUJKEHUS).

KunemaTnka OTHOCUTENBHOTO IBHKCHMUS.




AOCOIOTHO TBEpAOE TENIO KaK MOJENbHBIM O0bEKT MEXaHUKU. YTJIOBble KHHEMAaTHUYECKUE
BEJIMYMHBL: BEKTOP D3JEMEHTAPHOIO YIJIOBOIO IIEPEMEILIEHUS, YIJIOBask CKOpPOCTb, YIJIOBOE
yckopeHue. CBsA3b YITIOBBIX U JIMHEHHBIX KHHEMATHUECKUX BEJIMYUH.

Tema 3: OcHOBHBIE 32AKOHBI ITMHAMMKH MATEPUAJIbHON TOYKH.

3akonbl HplOTOHA — TeopeTHyeckass MOJENb CYLUIHOCTHBIX OTHOLIEHUI U CBs3ell B
MeXaHM4YeCcKoi cucteme. Cuila Kak BEKTOpHas Mepa B3aMMOJCHCTBHS; MHEPTHAs Macca Kak Mepa
MHEPTHOTrO CBOMCTBA Teua. [IpuHIuI He3aBUCHMOCTH B3aUMOIEHCTBUM.

Cubl B MeXaHUKE KaK (PyHKIIMM OTHOCUTEIBHOIO MOJIOKEHHSI 1 OTHOCUTEIILHOW CKOPOCTH:
IpaBUTALlMOHHAS CUJIA U CUJIA TSYKECTH, BEC, CUJIa yIIpYyrocTu (3akoH ['yka), cuia cyxoro u BsI3KOTO
TPECHMUSL.

JluHaMp4yeckoe ypaBHEHUE [BWKEHMS - COBOKYIIHOCTb BTOPOro 3akoHa HbroroHa u
IPUHLNAIIA HE3aBUCHUMOCTH JBWKECHMs. [lOHATHME O COCTOSHMM MEXaHMYECKOHM CHCTEMBI:
apaMerTpsl, JTUHAMUYECKUE IEPEMEHHBIE U IIEPEMEHHBIE COCTOSHUS MEXAHUYECKOW CHCTEMBI.
[Tpencka3zatenbHast 1 0ObSICHUTENbHAS PYHKIIUM MEXAHUKH.

[IpeoOpazoBanust  ['ammies, wWHBapuaHTbl mnpeoOpazoBanmii [amumes.  [IpuHnmn
OoTHOcUTENbHOCTH ["annies.

Tema 4. 3aKk0oHbBI COXpaHEeHUS] HUMILYJILCA M MEXaHMYeCKOH IHePIruu

Hmnynbe MaTepuaabHOM TOUYKM U CUCTEMbI MaTepUalIbHBIX ToueK. Teopema 00 U3MEHEHUH
UMITyJbCa. 3aKOH COXpaHEeHUs umnyibca. LleHTp Macc u ueHTp TsxecTH. J[BUKeHue LIeHTpa Macec.
VYpyroe v Heynpyroe CTOJIKHOBEHHS.

Pabora cuiel u MomHOCTh. KuHeTHuecKas SHEpPrusi MaTepUaNbHON TOYKH W CHUCTEMBI
MaTepHalIbHbIX ToueK. Teopema 00 N3MEHEHUN KHHETUYECKON SHEPTUH.

[ToTeHunanbHOE MOJE, KOHCEPBATUBHBIE U JUCCUNIAaTUBHbIE CUJIbl. [loTeHIIManpHas SHEprus
Y KOHCEPBAaTUBHBIE CHJIBI. 3aKOH COXPaHEHMsI MEXaHU4eCcKo sHeprun. KoHcepBaTMBHBIE CHCTEMBI
U 3aKOH COXPAHECHMS YHEPTHUU.

Tema 5. /luHamMuka BpamaTeabHOI0 [BH)KEHHMS M 3aKOH COXPAHEHHMSI MOMEHTA
UMITyJbCa.

MOMEHT HMMITyJIbca U MOMEHT CHJIBI MaTEpUAIbHOW TOYKH OTHOCHUTENBHO IOJIOCA U OCH
BpailleHus. MoOMEHT mapbl cuil. YpaBHEHHE MOMEHTOB. 3aKOH COXpaHEHHS MOMEHTa HMIIyjbca
MaTepuaibHON TOUKH. TAroTeHue. DIEMEHTBI TEOPUH TTOJIS.

JluHaMyKa BpalaTesNbHOTO JBHUYKEHUS TBEPAOrO Tela OTHOCHUTEIBHO HENOJBHKHOM OCH.
MowmenT unepuuu TBepaoro tena. Teopema Lltelinepa.

Kunernueckast 3Heprusi BpalaroIIerocs: TBepAoro tena. KnHerndeckas sHeprus tena Nnpu
IJIOCKOM JIBH)KEHHUU.

Tema 6. J1eMeHTHI MeXaHUKH KHIKOCTEH.

JlaBieHne B KMJAKOCTU M Ta3e. YPaBHEHHME HEPA3pbIBHOCTU. YpaBHEHHE bepHymm un
ciencTBUe U3 Hero. Bsskocts. MeTosl onpeenieHnst BA3KOCTH. [[BUKEHNE TeN B )KUIKOCTSIX.

Tema 7. Mexannuyeckue K0J1e0aHUsI U BOJIHBI.

[lepuognueckoe  kojebarenbHOe — JBMWKeHHe.  KuHemaTnueckue  XapaKTepUCTUKU
rapMOHUYECKOT0 KOJIe0aTeNbHOTO ABHKEHHS.

Huddepenunanbable ypaBHEHUSI CBOOOJAHBIX, 3aTyXalOLUX U BHIHYKICHHBIX KOJeOaHUHN U
UX pelleHre. XapaKTepUCTUKU KojeOaTeNbHBIX CHCTEM: COOCTBEHHAs 4YacToTa, KOA(PQPHUIMEHT
3aTyXaHus, JEKPeMEeHT 3aTyXxaHHs, JJAOOpOTHOCTh KojebarenbHOW cucTeMbl. Pe3oHaHc.
ABTOKOJIE0aHMS.

BonHbl, MX OCHOBHBIE TUIIBI U XapaKTepUCTUKH. BoiaHoBoe ypaBHeHue. ['pynmoBas CKOpOCTb.
CBs13b rpynIoBoii u ¢pa3oBoii ckopocTeid. JHeprust BosHbl. OOpa3oBaHue CTOSIYUX BOJIH.

Pazneua 2. Monekyasipaasi puznka 1 TepMOIMHAMHKA
Tema 1. OcHoBHbIe noJo:kenus MKT.
JIlnvHaMu4YeCcKuil, CTaTUCTUYECKUA W TEPMOAUHAMHYECKHM METOABI  HCCIIECIOBAHMS.
OCHOBHBIE TTOHATHS MOJIEKYJISIPHO-KMHETUYECKON TEOPHUH: aTOM, MOJIEKYJIa, KOJIMYECTBO BEILIECTBA,
MOCTOSTHHAST ABOTapO, MOJISIpHASI Macca, MOJISIPHBIA 00beM. OIleHKa pa3MepOB U MacC MOJICKYIL.
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TepMonnHaMHuYeCKue CUCTEMBI, TapaMeTpsl, IpoLecchl. TepMoInHAMUYECKOE PaBHOBECHE.
HyneBoe Hauano tepMoanHaMHUKH. AGCOIIOTHAs TeMIepaTypa. Y paBHEHHE COCTOSHUS UI€AIbHOTO
ra3a (ypasHeHue Knaneiipona - Menzeneesa). ['a3oBble 3akons! (boiins-Mapuorra, I'eii-JIroccaka,
ABorazpo, JlaneToHa).

Tema 2. MoJieKkyJsIpHO-KHHETHYECKAasi TeOpHsl HAEAJbHOI0 ra3a M 3JeMeHTbI
CTATUCTHYECKON PU3MKH.

OcCHOBHOE ypaBHEHUE KHHETHYECKOW Teopuu upaeaiabHoro rasa. Ilocrosnnas bosbuimMana.
MoekynsipHO-KHHETUUECKOE HCTOJIKOBAHUE JAaBICHHUS M TEMIepaTypbl; METOAbl H3MEpEeHHs
TEMIEPATYPHI.

W3mepeHue CKOPOCTH MOJIEKYJI METOJOM MOJIEKYJSpHbIX Iy4dkoB, onbIT IlTepHa.
Pacnipenenenne Makcpemna. bapomerpuueckas popmyna. Pacnipenenenue bonbiimana.

Tema 3. IlepBoe HAYAJI0 TEPMOJUHAMHUKH.

IlepemeHHbIE  COCTOSIHHUS ~ TEPMOJAMHAMUYECKOM  CUCTEMBI, IapaMETPbl  CUCTEMBI.
BHyTpeHHss sHEprus TepMOIMHAMUYECKON CUCTEMBI.

B3aumopeiictBue TepMoaMHaMUYecKuX cucreM. Temnora U pabora Kak crocoObl oOMeHa
sHepruei Mexnay ¢uszndeckumu cuctemamu. IlepBoe Havano TepmoarHaMuKku. Beunslil aBuratens
IEPBOro poja.

[IpumeHeHne nepBOro Hayajga TEPMOAMHAMHUKU K H30IMpoleccaM. TerIoeMKOCTH.
VYpaBuenue Maiiepa. AnuaOaTHBIN U TOTUTPOITHBINA MPOIIECCHI.

Tema 4. Bropoe u TpeTbe HA4YaJI1a TEPMOAMHAMHUKH.

OOpatumble 1 HeoOpaTHMbIE IPOLECCHl. DHTPOINUS, TEPMOJUHAMHYECKOE OIpPEIEICHUE
sHTponuu. HepaBenctBo Knaysuyca. M3menenue sHrponuu. TeruioBsle Mamuubl. Lukn Kapho.
Tepmuueckuit KII/] nukna Kapuno. Teopema Kapno. Beunslii nBurarens BToporo poxaa. Teopema
Hepncra-IInanka.

Tema 5. SIBJIeHus epeHoOca.

CpenHee YHCIIO CTOJKHOBEHHMH U CpeIHssl JAJMHA CBOOOJHOrO Ipodera MOJEKYI.
TemnonpoBoaHocTs. ud¢ys3us. BayrpeHHee TpeHue (BI3KOCTb)

Tema 6. PeasnibHble ra3sl, ;KHJAKOCTH H TBep/Ible TeJia.

VpaBHenue Ban-nep-Baanbca.OkcnepuMenTanbHble M30TepMbl. KpuTuueckue mapameTpsl.
AHanu3 nzotepM Ban-nep-Baanbca. BHyTpeHHsIs sHEPrus peanbHOro rasa.
Paznen 3. DiiekTpUYeCTBO U MATHETH3M

Tema 1.J7eKTpocTaTHYECKOE 110JIE H €TI0 HANPSKEHHOCTb.

3akon Kynona. DnekTpocTaTudeckas MmocTosiHHasI.

HanpsixeHHOCTD AIIEKTPOCTATUYECKOTO OJIS. JInaun HaIpsHKEHHOCTH
AIIEKTPOCTATUYECKOr0 MO (CHUioBble JHMHMM). lIpMHIUI Cynepmno3uIMM 3JIEKTPOCTATHUECKHUX
nosiei. [lone munons. IloTok BexkTopa HampsbkeHHocTH; Teopema Octporpanckoro - ['aycca mns
AIIEKTPOCTATUYECKOTO TOJISI B BAKyyMe.

ITorennuan snekrpocraruyeckoro mnonsg. Pabora cun snektpocrarmueckoro mnoisi. Csi3b
MEXy HalpsHKEHHOCTHIO M IMOTEHIMAJIOM. OJKBUIOTEHIMAIbHbIE MOBEpPXHOCTU. LlupKysmsius
BEKTOPA HAIIPSHKEHHOCTH 3JIEKTPOCTATUUECKOTO TOJIS.

Tema 2. IIpoBOAHUKH M AMIIEKTPUKH B 3JIEKTPOCTATHYECKOM I10J1€.

Pacnipenenenne  3apsioB B NIPOBOJHUKAX. OJKBUIIOTEHUMAIBHOCTb  MTOBEPXHOCTHU
MIPOBOJAHMKA. DIIEKTPOCTaTHUECKAs] MHTYKIIHSI.

ONEKTPOEMKOCTb.  DJEKTPOEMKOCTh  YEAUHEHHOI'O  IPOBOJHHUKA.  DJIEKTPOEMKOCTh
yenuHeHHoro mapa. KoHaeHcaTtopbl. ONEKTPOEMKOCTbh pa3jINMYHbIX THUIIOB KOHJIEHCATOPOB.
CoennHeHNnE KOHAEHCATOPOB. DJIEKTPOEMKOCTh YEIUHEHHOTO 3apsKEHHOT0 KOHJIEHCaTopa.

Tunsl audneKTpUKOB. JIMANEKTPUKKM C TMOJSPHBIMH M C HEHOJSPHBIMU MOJIEKYJIaMHU.
[Tonspuzanuss OUAIIEKTPUKOB U €€ BUAbl. KoinyecTBEHHOE omMcaHue Moisipu3anuu. BekTop
HOJSApU30BaHHOCTH  P.  JludnexkTpuyeckas BOCIPUUMYMBOCTH BellecTBa. JlMdnekTpuyeckas
IIPOHULIAEMOCTD CPEJIBI.

Bexkrop anexrpudeckoro cmenieHuss D. CerHeToaIeKTpHKH.



I'pannunble ycnoBus A BekTopoB £ u D Ha rpanuue pasnena IByX IUANIEKTPUYECKUX
cpen.

Tema 3. DHeprus 3/1eKTPOCTATHYECKOT0 MOJIS.

OHeprus CHCTEMBl 3aps0OB W YEIMHEHHOIO IIPOBOJHHUKA. OHEPIHs 3apsHKECHHOIO
KOH/JIEHCATOopa.

OHeprust 3apsyKEHHOTO0 KOHJEHCAaTopa. DHEprus 3JeKTpocTatudeckoro mnoisisd. OObemHas
IJIOTHOCTb SHEPTUH.

Tema 4. ITocTOSTHHBIH YJIEKTPUYECKHI TOK.

DNEKTPUUECKUN TOK U €r0 XapaKTEPUCTUKU: INIOTHOCTh TOKA U CUJjla TOKA. 3aMKHYTas LENb
— HEOOXO0JMMO€E YCIIOBHE CYLIECTBOBAHMSI TIOCTOSIHHOTO TOKa.

CropoHHME CHIIBI. DNEKTPOABIIKYILAS cUjla U HanpsbkeHne. CopoTUBIEHHE TPOBOAHUKOB.
3akon Oma B mHTerpanbHod W muddepennuanbHor Gopmax. Pabora m MOMIHOCTH TOKA. 3aKOH
Jxoyns - Jlenna. IpaBuna Kupxroga ams pa3BeTBICHHBIX LETEH.

OnexTpuYeckue TOKM B MeTaulaX, BakyymMe M rasax. Kiaccuueckas Teopus
AJIIEKTPONPOBOAHOCTH MeTauioB (ombiTel Mannensimtama u [lamanekcu, Ctioapta u Tonmena).
3akoH Bunemana — ®@panna. TpynHocTu kitaccuueckon Teopuu. IIoHsATHE O CBEPXIIPOBOAMMOCTH.

Pabora BbIXO/a AIIEKTPOHOB M3 METaJuIa. DMUCCUOHHBIC sBlIeHHsI. KOHTaKTHBIC SIBJICHUS U
TEPMOVIEKTPOHHAs SMUccUs. KOHTaKTHAs pa3HOCTH MOTEHIMAJIOB.

OnexTpuueckuid TOK B Ta3ax. BonbpTammepHas XapakTepuCTHKa TIa30BOro paspsija.
CamMocTosATeabHBIN Ia30Bbli pa3psal. Tumsl camocTosATensHOro paspsaa. Ilasma u ee cBolictsa.

Tema 5. MaruuTHoe mo.ie.

MarauTtHoe 1ose U €ro xapakTepucTuku. OnbITel JpcTena U onbIThl Amnepa. J{unosbHbIi
MarHUTHBIII MOMEHT KOHTypa C TOKOM, OpOMTaJIbHbIII MarHUTHBI MOMEHT 3JIEKTPOHA B aToOMeE.
Hanpasienue BekTopa MHAYKIUYA MAarHUTHOTO 1o B. JInHum marautHOM nHoykuuu B.

[IpuHnmn cyneprno3unud MarHUTHBIX nosei. 3akoH buo-CaBapa - Jlammaca. MarautHoe
I10JIE IPSMOro TOKa. MarHUTHOE I0JI€ B LIEHTPE KPyroBOrO MPOBOJHUKA C TOKOM.

3akoHn Awmnepa. Hampasnenue cuibl Ammnepa. B3aumonelicTBue mnapasuleIbHBIX TOKOB.
MaruuTtHas NOCTOSIHHAs!.

JiBmokymuecs 3apsabl 1 MarHUTHbIE Mossl. MarHuTHoe mojie JIBHxKyierocs 3apsnaa. Cuina
Jlopenua. Dddext Xona.

Hupkynsiiusa BeKTOpa MHAYKIMK MarHuTHOro nojsi B. Teopema o uupkysnsiuu Bexkropa B.
BuxpeBoii (HemoTeHIMATbHBIA) XapakTep MarHUTHOTO Moyid. MarHuTHbIE MOJSI COJCHOMAA M
TOPOHUJIA.

IloTok BexkTOpa MarHUTHOM WHIyKUuU. Teopema [aycca namd BekTopa MHIYKIMH
MarHuTHOTO 1o B.

Tema 6. DaeKTPOMArHUTHAST HHAYKLMA.

Asnenue osnextpomarHuTHOM wuHAYKIMH. Omnbitel @Papanes. 3akon @Dapanes (3aKoH
JIeKTpoMarHuTHOW nHAykuuu). Ipasuno Jlenna. [upkynsanus BUXpeBOro 3J€KTPUIECKOTO MOJIS.

Asnenusa camonHaykuuu. MHaykTuBHOCTH npoBogHMKa. JOJIC camounaykiuu. Toku npu
pa3sMBbIKaHUU U 3aMBIKaHUU 1ienu. B3aumuas unaykuus. Tpancopmarops.

OHeprus MarHutHoro mnousig. Pabora cunbl Ammnepa. DHeprusi U IUIOTHOCTh 3HEPTUU
MarHMTHOTO TOJI.

Tema 7. MarHuTHbIEe CBOJCTBA BellleCTBA.

Marnetuku. Bektop HamaranueHHocTH J. Teopema o mupkynsuuu Bekrtopa J. Teopema o
LHUPKYJSIUM  BEKTOpa HamnpsskeHHocTH MarHutHoro mnons H. Cea3s B u H. Marnuthas
BOCIIPUUMYHMBOCTD U IIPOHUIIAEMOCTh U30TPOIHBIX MarHETUKOB.

VYcnosus mis Bektopos B u H Ha rpanune pa3aena 1Byx MarHeTHUKOB.

Hua-, mapa- u peppomaraerusm. Touka Kropu. MarHuTHbIH ructepesmc.

Tema 8. YpaBHenuss MakcBeJiia AJsi 3JIEKTPOMATHUTHOTO MOJIS.

VYpaBuenust MakcBemia B uUHTerpadbHOW  (opme. VYpaBHeHuss MakcBemna — amis
CTAIlMOHAPHBIX TIoNIe. YpaBHeHus MakcBemia B auddepennuansHoit  Gopme. VYpaBHeHUs
MakcBenia 1 HEKOTOPBIE CIEICTBUS U3 HUX.
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Paznea 4. BotnoBasi onTuka

Tema 1. UuTepdepenuns cBera.

SBnenue UHTEpepeHIINN CBeETa, UHTEpEepEHITHS IJI0CKO-TIOJIIPU30BaHHBIX
MOHOXpPOMAaTHYECKUX CBETOBBIX BOJH. KOrepeHTHOCTh MCTOYHHMKOB CBETA, IPOCTPAHCTBEHHAS U
BpEMEHHasi KOrepeHTHOCTh. MeToapl HabmoAeHuss nHTephepeHInd B onTHKE (MHTepepeHnrs B
TOHKUX IJICHKaX, Koiblla HetoToHa, nuuTepdepometpsl). [Ipumenenne natepdepeHnu B TEXHUKE.

Tema 2. ludpaxkuus ceera.

Asnenune nmudpakuu BonH. [Mpunmun [Molirenca-dpenens. Meton 300 Openens. 30HHbIC
IUTACTUHKH.

Hudpakuus @paynrodepa Ha menu 1 uGpakmoHHON pemeTke. J{udpakiimOHHBIN CIIEKT.
[lpumenenne  AUQPPAKIUMOHHOW  pEMIETKHM Kak  CHeKTpaibHOro  mpubopa.  udpakius
peHTreHoBckoro usnyuenus. ®opmyna Bynsda-bperra.

Tema 3. D1eMeHTHI reOMeTPHYECKONH ONTHKH.

OcHoBHbI€ 3akOHBI ONTHKU. [TosIHOE OTpaxeHue.

3epkajla U UX OCHOBHBIE XapaKTEpUCTUKU. JIMH3BI U KX OCHOBHBIE XapaKTEPUCTUKH.
[Ipusmbl, npumenenue npusM. LleHTpupoBaHHBIE onTHYeckue cuctembl. Jlyma, MUKpOCKOIL,
3puTenbHas TpyoOa, ¢oroammapar. a3 kak onrmyeckuit mpubop. Paszpermaromas crocoOHOCTH
ONTUYECKUX MPUOOPOB. Abeppannu (IOTPEIIHOCTH) JIMH3 U COCOOBI X YMEHBIIICHUSI.

Tema 4. PacnpocTpaHneHnue cBeTa B BelllecTBe.

HopmanbHas u aHOManpHas JUCHEPCUM CBETa. OJIEKTPOHHAsI TEOPHUs JUCIEPCUU U
norsiouieHus ceera. @a3oBasi U rpynnoBasi CKOpOCTh CBETA.

[Tornomenue cBera, 3akoH byrepa- JlamGepra. CrekTpsl MCIYCKaHHUS W TOTJIOIICHHS.
CnexTpoMeTphl, CHEeKTpalbHbIM aHanmu3. Paccesnue cBera, 3akoH Poames. [lomspusanus
paccestHHOTO cBeTa. Dddekt Jlomepa As 2IeKTPOMarHUTHBIX BOJH B BaKyyMe.

[Tonapuzanus csera. EcTecTBeHHBII M NOJSPU30BaHHBIM CBeT. 3akoH Maimoca. 3aKkoH
bprocrepa. [TonsspuzaTopsl.

Pazgen S. KBantoBasi pusuka

Tema 1. PaBHOBecHoOe Ten10Boe U3JTydeHHe.

Mopenb uepnoro tena. 3akoH Kupxroda. 3akonst Ctedana-bonbiimana u cMmenienus BuHa.
®opmynsl Penes-/xunca u Buna. Ontudeckue nupoMeTpsl.

Tema 2. KBaHTOBBIE CBOWCTBA H3JIyY€eHHS.

@®otoHbl. PoToanekTpruecKuil 3pdexT: BUABI U 3aKOoHBI. JlaBneHue uznmyueHus. DPPext
Komnrona. /laBnenue cBera.

Tema 3. CTpoeHne aTOMOB H MOJIEKYJI.

Mopnens aroma Pesepdopna-bopa. Iloctymarst bopa. CnekrpanbHble cepuu aTroma
Bogopoa. [Ipuniun coorsercrBus bopa.

KBantoBbie uncna. ['maBHoe kBaHTOBOoe uHcio. OpOuTanbHOE ~ KBAHTOBOE UHCIO.
MarnuTtHoe KBaHTOBOe uHcio. IlpaBuna orGopa. CniMH M COOCTBEHHBIH MAarHUTHBIA MOMEHT
AIIEKTPOHA.

IIpunnun Ilaymu. Ilepuoauueckas cucrema snementos .M. MenneneeBa. Pentrenosckue
CHEKTPBHI.

Tema 4. ®u3nka aTOMHOIO s1APa M 3JIeMEHTAPHBIX YaCTHII.

@yH/1TaMEHTAIIbHBIE B3aWUMOJEHUCTBHSI B NPHUPOJAE. THIBI B3aMMOJEHCTBUM AJIEMEHTAPHBIX
YaCTHULI.

DKcrnepuMeHTalIbHbIE METO/IbI B AfepHOl ¢usnke. CoctaB aToMHOTrO sifpa. Hykionsl. 3apsin
1 MaccoBoe uncio. M30Tormsl.

Snepusie cunbl. Mozenu siapa: o0osioueyHasi U KarejabHasl.

PagnoaxkTuBHOCTE. Buabl painoakTUBHOIO M3JIydyeHHUs. 3aKOH paJAMOAKTUBHOIO pacnaja.
[IpaBuna cMmemenus. Saepueie peakuuu. Peakiuu neneHust U cuHTtesa saep. SaepHas SHEpreTuka.
DKoJ0Tus U siiepHasi SJHEPreTUKa.

Mertoapl HaOMIOIEHUS PATUOAKTUBHBIX W3JIy4eHHH W dactuil. OOmMe CcBeaeHus o
HaOJI0OaeMBIX JJIEMEHTAPHBIX YaCTUIAX M UX KiIacCUpHUKaAIus. AHTHYACTHLBL. Poib 3aKOHOB
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COXpaHEHHMS] B U3Yy4YCHUU (PU3MKK DIEMEHTapHBIX dYacTUIl. HapyiieHue 3akoHa COXpaHEHHS
YETHOCTH TIpu B-pacmnaze (cinabom B3aumozaeicTBun). [ToHsTHE O KBapKax.
[TpoGiiemMa cucTeMaTUKH dJIeMEHTApHBIX YacTull. COBpeMEHHBIC TTPEICTABICHHS O
3aKOHOMEPHOCTSIX BOJIIOLIMU BeeneHHoi

5.2.2. Coneprkanue QUCIUILIMHBI IT0 BUIaM YY€OHBIX 3aHATHH.

JleKnmuoHHbIE 3aHATHSA
Tabsma 5.2.1

No Howmep O6mem, gac.
w paznena 000 | 300 | 0300 Tema nexuuun
JHCIUIUIHHBI
1 kypc 2 cemectp
Bgenenue.
KunemaTrka MaTepUaibHON TOYKH M aOCONFOTHO TBEPIOTO
Tena.
OCHOBHBIC 3aKOHBI IMHAMHKH MaTePHAITBEHOM TOUKH.
1 1 9 2 - 3aKOHBI COXpAaHCHHUS UMITYJIbCA H MEXaHIMYECKOU YJHEPTUHI

JlnHaMuKa BpaIIaTeNFHOTO JBIKCHHS M 3aKOH COXpaHCHHS
MOMEHTA UMITYJIbCA.

DJIEMEHTBI MEXaHUKH JKHJIKOCTCH.

Mexanuyeckue KoJieOaHus ¥ BOJTHBI.

Ocnosuele nojoxenns MKT.

MounekynsipHO-KUHETHYECKass TEOpHUs HJIealbHOrO rasa u
9JIEMEHTHI CTATUCTHYCCKON (DU3UKH.

2 2 9 2 - IlepBoe Hayag0 TEPMOJUHAMUKH.

BTopoe u TpeThe Hauana TEpMOJUHAMHUKHY.

SIBneHus nepeHoca

PeanbHbIe. Ta3bl, )KUIKOCTH U TBEPJBIE TETA.

Hroro 3a 2 cemecTp 18 4 -

2 kypc 3 cemectp

DIIEKTPOCTATUUECKOE TIOJIE M €70 HANPSHKEHHOCTb.
[TpOBOTHUKY M TUDJIEKTPUKHU B DJIEKTPOCTATUIECKOM II0JIE.
DHeprus dJIEKTPOCTATHYECKOTO TOJISI.

I1OCTOSIHHBIN NEKTPUYECKUH TOK.

MarauTHoe 1oJe.

DNIEeKTPOMAarHUTHASI MHYKITHSL.

MarauTHbIe CBOMCTBA BEIECTRA.

YpaBHeHust MakcBeiia AJist 3JIEKTPOMarHUTHOTO TOJISL.

HWroro 3a 3 cemectp 18 6 -

2 xypc 4 cemecTp

WuTepdepennns caera.

Judpaxkius ceera.

OJIeMEHTHl T€OMETPUIECKON ONTHKH.
PacnipocTpaHeHHe CBETa B BEIIECTBE.
PaBHOBecHOE TETIOBOE M3JIyUEHHE.

KBaHTOBBIE CBOICTBA U3IIyUEHUS

CTtpoeHne aTOMOB M MOJIEKYJL.

dusuka aTOMHOTO AApa v DJICMCHTAPHBIX YaCTHII.

HWroro 3a 4 cemectp 16 8 -
HWroro: 52 18 -

IIpakTnyeckue 3aHATUS

Tabmuma 5.2.2
No Howmep O06beM, Jac.
W paszena 00 300 03P0 Tema nexuun
JIMCIMILIAHBI

1 kypc 2 cemecTp
1] 1 | 9 | 2 | - | Beenenue.
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Kunemaruka abCoIIIOTHO
TBEPIOTO TeJIa.

OCHOBHBIC 3aKOHBI THHAMUKH MaTepHAIBHOM TOUKH.
3aKOHBI COXPaHEHHS MMITYIIbCa M MEXaHUIECKOM SHEPTHH
JlnHamMuKa  BpaIaTeNbHOTO  JBMKCHHS M 3aKOH
COXpaHEHHs MOMEHTA UMITYJILCA.

DJIEMEHTH MEXAHMKH XKHUIKOCTEH.

MexaHn4yeckue KoueOaHus ¥ BOJIHBI.

MaTepHaJ’ILHOﬁ TOYKH u

OcnoBHbIe nonoxkeHust MKT.
MonekysIpHO-KHHETHIECKasi TEOpHs HACANTBHOTO Ta3a H
JJIEMEHTHI CTATUCTUYECKON PH3HKH.

IlepBoe Hayasl0 TEPMOIUHAMUKH.

Bropoe u TpeThe Hauasa TEepMOAMHAMUKH.
SIBnenust nepeHoca

PeanpHbIC. Ta3bl, JKUIKOCTH U TBEPAbIC TETA.

Hroro 3a 2 cemectp

18

2 kypc 3 cemecTp

18

DJIEKTPOCTATHIECKOE TI0JIE M €70 HAMPSIKECHHOCTE.
[IpoBOIHUKH W IUAJIEKTPUKH B BJICKTPOCTATHICCKOM
moJie.

DHeprus MEeKTPOCTATHIESCKOTO OIS,

I1oCTOSIHHBIN 3NEKTPUIECKUH TOK.

MarsauTtHoe moje.

DJeKTpOMarHuTHast HHAYKITUS.

MarauTHbIe CBOMCTBA BEIICCTBA.

YpaBaeHust MakcBeIIa Uil 2JIEKTPOMAarHUTHOTO TIOJIS.

Htor

0 3a 3 ceMecTp

18

2 kypc 4 cemecTp

Hnrepdeperuus cera.

Hdudpaxkmus ceera.

DJIeMEHTBI FeOMETPHYECKOI ONTHKH.
PacmpocTpaHeHHe CBETa B BEILECTBE.

PaBHOBECHOE TEIIIOBOE H3ITyUCHHE.

KBaHTOBBIE CBOWCTBA M3ITyUEHUS

CTpoeHre aTOMOB U MOJICKYIL.

®du3rKa aTOMHOTO S7pa W JIIEMEHTAPHBIX YaCTHII.

Hror

0 3a 4 cemecTp

16

Hroro:

52

14

JlaGopaTopHbie paboThI

Tabmuua 5.2.3

n/m

Howmep
paznena
JAUCHUIIIN
HBbI

O0BeM, yac.

(010]6]

300

0390

HaunmenoBanue naboparopHoii paboThl

—_—

Kypc 2 cemecTp

Onpenenenane KOIPPUIMEHTA BOCCTAHOBJICHHS W OJHEPTUHU
OCTaTOYHOH MH(POPMALIUH NIPH YAApE Tell

W3ydeHue 3aKOHOB BPAIIATEIBHOTO JBHXKCHHS C ITOMOIIBIO
masTHrka O6epOeka

Monens konpa

OmnpeneneHne MOMEHTa HWHEPIMH ¥ TPOBEPKA TEOPEMBI
TeiiHepa METOAOM TPH(PUISIPHOTO TOBECA

Omnpenenenne KodhUIMEHTA TEIUIONPOBOJHOCTH METAJUIA.

Omnpenenenne MocTossHHOM anuabdater mo Kiemany-Jlezopmy

Omnpenenenne k03P PHUITMCHTA BAZKOCTH BO3IyXa KAIMAUIIPHBIM
METOJIOM

M3mepenne kodpdurmenta TMOBEPXHOCTHOTO
JKHJIKOCTEH METOJIOM OTPBIBA Karlelb

HATSOKCHUA

Uroro 3a 2

18

13




ceMecTp

2 Kkypc 3 cemectp

OmnpeeneHue HIESKTPOABHIKYIICH CHIIBI METOJIOM KOMIIEHCAIHH
OmnpeneneHne  yAeNbHOTO  3apsijia  3JEKTPOHa  METOJIOM
3 3 18 4 ) MarHeTpoHa
Omnpenenenne Toukn Kropu 4¢heppoMaraeTHKOB
OmpeneneHne HEW3BECTHOTO CONPOTHUBICHHSA C IOMOILBIO
MOCTHKA YHUTCTOHA
Hroro 3a 3
ceMecTp 18 4 j
2 xypc 4 cemectp
W3ydenne qudpakiimy cBeTa
4 4 8 4 - IIpoBepka 3akoHa Mamroca. M3ydeHwe sIBICHHS BpalICHUS
IUIOCKOCTH NOJISIPU3AIUHI
5 5 8 4 ) HUccrenoBanne ¢porodddekra
V3yyeHne 3aKOHOB TETIIIOBOTO M3ITY4YEHHS
Hroro 3a 4
ceMecTp 16 8 j
HUroro: 52 16 - -

CamocrosiTesibHasi padoTa CTy/IeHTa

Tabmuma 5.2.4

Homep OObem, yac.
Ne azzena
pasit Tema Bun CPC
Wi | e | g0 | 300 | 0300
HBI
Kunemaruka
MaTepHaIbHO
. [NoaroroBka K NPaKTUYECKUM 3aHITHUSIM,
W TOUKM W
nabopaTopHeEIM ~ paboraMm,  odopMIICHHE
a0COIIOTHO
OTYETOB K J1Ja0OpaTOpHEIM paboTam
TBEPAOTO
Tena.
OcHOBHBIE
3aKOHBI [MoaroroBka K TNPAKTUYECKUM 3aHSTHSIM,
JTUHAMUKA nabopatopubeiM  pabotam,  odopmiieHue
MaTepHuajJbHO | OTYETOB K JabOpaTOpHBIM paboTaM
U TOYKHU.
3aKoHBI
coxpaHenus: | [lonroroBka K NpPaKTHYECKUM 3aHSITHSM,
uMIyibca u | JabopatopHeIM — pabotam,  odopMIICHHE
MEXaHWYECK | OTYETOB K Ja0OpaTOpHBIM paboTam
1 1 27 46 - Oii B HEeprun
Jnnamuka
BpallaTesbH
oro
[MoaroroBka K NPaKTUYECKUM 3aHITHUSIM,
JBIDKCHUST U
SaAKOH naboparopabpiM  pabotam,  odopmiieHue
OTYETOB K JTabOpaTOPHBIM paboTam
COXpaHeHHUs
MOMEHTa
HMITYJIbCA.
OneMeHTHI
MeXaHHUKH [ToaroToBKa K MPaKTUYECKUM 3aHITHSIM
JKHIKOCTEH.
Mexannueck
ne
[ToaroroBka K MpakTUYECKUM 3aHITUSIM
KoyieOaHus "
BOJIHBI.
OcHoBHBIE [loaroroBka K TNPaKTUYECKUM 3aHSITHUSIM,
2 2 27 46 - MOJIOKEHUS nabopaTopHelM  paboraM,  odopmIeHHe
MKT. OTYETOB K J]Ja0OpaToOpHBIM paboTam
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MonexymnspH
O_

[MoaroTtoBka K MNPaKTHYCCKUM 3aHSATHUSIM,
naboparopabplM  pabotam,  odopmireHne

KHHETHYECKa | OTYETOB K JIAOOpaTOPHBIM paboTam
S TEOpUs
UJIeaJIbHOTO
rasa u
3JIEMEHTBI
CTaTHCTHYEC
KOH (DU3UKH.
[epBoe [loaroroBka K TNPaKTUYECKUM 3aHSTHSIM,
Hayayo nabopaTopHeIM ~ paboTaMm,  odopMIICHHE
TEpMOJMHAM | OTYETOB K Ja0OpaTOpHBIM paboTam
HKH.
Bropoe n | [logroroBka K NPaKTUYECKUM 3aHITHUSIM,
TpeThbe JabopaTopHeiM  paboraM,  odopmIeHHe
Hayasa OTYETOB K JJa0OPaTOPHBIM padoTam
TEPMOIHHAM
HKH.
SIBneHus [ToaroToBka K NPAKTUYECKUM 3aHATHAM,
mepeHoca. nabopaTopHeEIM ~ paboTaMm,  odopMIICHHE
OTYETOB K JJa0OPaTOPHBIM padoTam
Peanbubie
raspl,
®HUIKOCTH U | [ToAroToBKa K MPaKTHYECKUM 3aHATHIM
TBEpAbIC
Tena.
1,2 - 4 IToaroroBka k 3auery
Hroro 3a 2 54 %
ceMecTp:
2 kypc 3 cemecTp
Onekrtpocrar | [lonroroBka K NpPaKTHYECKUM 3aHSITHSM,
UYECKOe nabopatopueiM  paboTtam,  odopmiieHue
MOJIE ¥ €ro | OTYETOB K JIAOOpaTOpHBIM paboTam
HAaIpsHKEHHO
CTb.
[poBoguuku | [ToAroToBKa K NPAKTHYECKUM 3aHATHAM,
u nabopaTopHeEIM ~ paboraMm,  odopMIICHHE
JMDIICKTPUKHE | OTYETOB K JIAOOpaTOpHBIM paboTam
B
JNEKTPOCTAT
HUUYECKOM
nose.
OHeprust [MoaroroBka K TMPAKTUYECKUM 3aHSTHSIM,
3JIEKTPOCTAT | JJabopaTOpHBIM  paboraMm,  odopMIICHHE
HYECKOTO OTYETOB K JJAOOPaTOPHBIM paboTaM
3 54 90 D e
Mocrostuueiii | IlonroToBKka K NpPaKkTHYECKUM 3aHSITHAM,
JJIeKTpUUecK | JlabopaTtopHbIM  paboram,  odopMileHHE
ni TOK. OTYETOB K J1a0OpaTopHEIM paboTam
MaruntHoe | IloaroroBka K NpakTHYECKUM 3aHSITHSM,
noJe. nmabopaTopHelM  paboraM,  odopmIeHHe
OTYETOB K J1a0OpaTopHEIM paboTam
Onextpomar | [lonroroBka K NpPaKTHYECKUM 3aHATHSM,
HUTHad nmabopaTopHeIM  paboraM,  odopmIeHHe
WHJTyKIIHUSI. OTHYETOB K J1Ja0OpaTOpPHBIM paboTam
Marnutaele | [ToaroroBka K NPaKTUYECKUM 3aHATHAM,
CBOICTBa nabopatopapiM  paboTtam,  odopmiteHne
BEIECTBA. OTYETOB K JJaOOpaTOPHBIM paboTaM
YpaBuenus
Makcsenna
- IToaroToBka K MPaKTHIECKUM 3aHATHAM
9JIEKTPOMarH
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WUTHOTO TOJISI.
3 - 4 - IToaroroBka k 3auery
Hroro 3a 3 54 94 i
ceMecTp
2 xypc 4 cemectp
Untepdepen | [lomrotoBka K MNPaKTHYECKUM 3aHATHSAM,
IUs CBETA. nabopaTopHeIM ~ paboTaMm,  odopMIICHHE
OTYETOB K JJaOOpaTOpPHEIM paboTaM
Hudpakmus | [loarotoBka K TNPaKTHYECKUM 3aHATHAM,
CBeTa. nabopaTopHeIM ~ paboTaMm,  odopMIICHHE
4 4 12 39 OTYETOB K JJaOOpaTOpHEIM paboTam
i DneMeHTHI IToaroroBka K NPaKTUYECKUM 3aHATHAM,
reoMeTpuuec | JabopatopHeIM  paboraMm,  odopMIICHHE
KOM ONTHKH. | OTYETOB K Ja0OPaTOpHBIM paboTam
Pacnpoctpan | [loaroroBka K NpakTHYECKUM 3aHSITHAM,
€HHE CBeTa B | J1abopaTopHbIM  pabotaMm,  odopMIICHHE
BEILIECTBE. OTHYETOB K J1Ja0OpaTOpHBIM paboTam
PaBHOBecHoe | [loaroroBka K NpPaKkTHYECKUM 3aHSITHSM,
TEILIOBOE nabopaTopHeiM  paboraMm,  odopMIICHHE
U3JIy4YeHHE. OTYETOB K JIJa0OpaTOpHBIM paboTam
KBanroBrie HO[[I‘OTOBKa K TIPAaKTUYECKUM 3aHATHAM,
CBOWCTBa nabopaTopHeEIM ~ paboTaMm,  odopMIICHHE
W3ITyYeHHs OTYETOB K J1a00PaTOPHBEIM padoTam
CtpoeHue [ToAroToBKa K MPAaKTHIECKUM 3aHATHAM
S S 12 40 - aTOMOB Hu
MOJICKYIL
dusnka [ToAroToBKa K MPAaKTHIECKUM 3aHATHAM
aTOMHOTO
sapa u
JJIEMEHTapH
bIX YaCTHII.
4,5 36 9 - [ToaroroBka K 9K3aMeHy
HWroro 3a 4 60 88 )
ceMecTp
Uroro: 168 278 -

5.2.3. [IlpemomaBaHue IUCHUIUIMHBI BENETCS C TPUMEHEHHEM CIEAYIONIMX BHJOB
00pa3oBaTeNbHBIX TEXHOJIOTHIL:
— BU3yanm3anus ydeOHoro marepuaia B PowerPoint B amanmoroBoMm pexxume (JEKIIHOHHBIE
3aHATHS);
— pabora B MaJbIX Ipymmnax (JabopaTopHble paboThI);
— pa30op MpakTHYECKUX 3aj1ay (MIPaKTHYECKUE 3aHATHUS).

6. TemaTHKa KypCOBBIX padOT/POEKTOB
KypcoBble paboTbl/IpoeKThl y4eOHBIM IJIAHOM HE MPETyCMOTPEHbI

7. KoHTpoJibHbIE pa6oThI

KoHnTposbHble paboThl y4eOHBIM IJIAHOM HE IPETyCMOTPEHbI
8. OueHka pe3yJIbTATOB OCBOECHHSI THCIHIJIHHbI
8.1. Kpurepuu oOlLlecHUBaHUS CTENEHU TNOJHOTHI M KAadyecTBA OCBOCHUA KOMIIETEHUIHUM B
COOTBETCTBUH C IUIAHUPYEMBIMH pe3yiibTaTaMu 00yueHus npuBeneHs! B [Ipunoxenun 1.

8.2. PeliTuHroBas cucreMa OIleHUBAHUS CTEIICHU IMOJHOTEI ¥ KA4eCTBA OCBOCHUS KOMIIETEHIINI
oOyyaromuxcst 04HOM (hopMmbl 00yUeHHs NpeacTaBieHa B Tabiuue 8.1.
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Tabnuua 8.1

Ne /it | Bunpl MeponpusiTuil B paMKax TEKYIEro KOHTPOJIS | KommgectBo 6aiioB

1 kypc 2 cemectp

1 Tekylas arrecTanus

Pabota Ha nabopatopHbIX 3aHATHAX (2 1abopaTopHbIE PabOTHI) 0-20
NTOI'O 3a nepByIO TEKYIIYIO aTTECTALNIO 0-20
2 TeKyl1as aTTecTanus
Pabora Ha naboparopubix 3ansaTsax (1 naboparopHas padboTta) 0-10
Komnoksuym 1o paszgenam: pu3ndeckre OCHOBEI MEXaHHUKH 0-30
NTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 0-40
3 TeKylias arrecTanus
Pabora Ha mabopaTtopusix 3aHATHAX (1 maboparopHas pabora) 0-10
KomnoxBuyM 1o pasfmenaM: MoOJIeKyssipHas — (u3HKa U 0-30
TepMOIMHAMUKA
HNTOT'O 3a TpeThI0 TEKYIIYIO aTTECTALIIO 0-40
BCET'O 100

2 xypc 3 ceMecTp

1 Texymias aTTecTaIs

Pabora Ha 1abopaTOpHBIX 3aHATHX (2 TabopaTOpHBIC PabOThI) 0-20
HNTOI'O 3a nepBy1o TEKYIYIO aTTECTALIIO 0-20
2 TeKylas aTTeCTaIusI
Pabora Ha mabopatopHbix 3aHaTHsIX (1 mabopaTopHas paboTa) 0-10
KoJutokBryM 1O pa3zenam: 3JeKTPUYeCTBO U MarHETH3M 0-30
HTOT'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 0-40
3 TekyIias aTTecTaIus
Pabora Ha nabopatopHbix 3aHaTHsIX (1 mabopaTopHas paboTa) 0-10
KoJutokBryM 1O pa3zenam: 3JIeKTPUIeCTBO U MarHETH3M 0-30
HTOT'O 3a TpeThIO TEKYIIYIO aTTECTAIHIO 0-40
BCEI'O 100

2 xypc 4 cemecTp

1 Tekyrias aTTecTarus

Pabora Ha mabopaTopHBIX 3aHATHIX (2 MabopaTopHBIE pabOTHI) 0-20
NTOI'O 3a nepByro TEKYIYIO aTTECTALIIO 0-20

2 Tekylas aTTecTauusl
Pa6ota Ha mabopaTopHbix 3ausaTusx (1 mabopatopHas padoTa) 0-10
KomnmokBuyMm 1o pa3genaM: BOJIHOBas ONTHKA 0-30
HNTOT'O 3a BTopyI0 TEKYIIYIO aTTECTALHIO 0-40

3 TekyIas aTTecTanys
Pabora Ha maGoparopHsIx 3aHATHAX (1 mabopaTopHas padora) 0-10
KosnokBryMm 1o paszaenam: kBaHToBasi pusnka 0-30
HNTOT'O 3a TpeThlo TEKYIIYHO aTTECTALIIO 0-40
BCEI'O 100

8.3. PeiiTuHroBas cucrteMa OLEHUBAHMS CTENIEHU MOJHOTHI M KAYECTBA OCBOCHUS KOMIIETEHIIUI
o0yyaromuxcst 3a04HOM (popMbl 00yUeHHs MpecTaBiIeHa B Tabiuie 8.2.

Tabmuma 8.2
11\/?1 Busr MepornpusiTuii B paMKax TEKYIEro KOHTPOJIS KonmaectBo 6amion

1 2 3

1 xKypc 2 cemectp
1 | Pabora Ha 1a00PAaTOPHBIX 3aHATHIX 0-40
2 | Pabora Ha MPAKTUYECKHUX 3AHITHSIX 0-60
3 BCEI'O 0...100

2 xKypc 3 ceMecTp
4 | Pabora Ha 1aDOPATOPHBIX 3AHATHIX 0-40
5 | Pabora Ha MPAKTUIECKHUX 3AHITHSIX 0-60
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6 | BCEIO | 0...100

2 kypc 4 cemecTp

7 | Pabota Ha 1abopaTOpHBIX 3aHATHIX 0-40
8 | PaboTa Ha MpaKTUYECKUX 3aHATHIX 0-60
9 BCEI'O 0...100

9. VYuedHo-Meroanueckoe u HHGPOPMALMOHHOE 0fecnedeHne TUCITUTITUHBI

9.1. [lepeuenp peKOMEHIyeMOM JINTEpaTyphl peAcTasiieH B [Ipunoxxenun 2.
9.2. CoBpemenHble npodeccuoHanbHble 0a3bl JaHHBIX W HH(OPMALMOHHBIE CIIPaBOYHBIC
CUCTEMBI
1. DOBC wuspmarensctBa  «JlaHb»  [d;mekTpoHHBIH  pecypc]. Pexum  mocryma:
http://e.lanbook.com.;
2. DOBC «Opaiit» [anexTponHsIii pecypc]. Pexxum nocryma: http://www.biblio-online.ru;
3. DBC BOOK.RU [anexTponHbIit pecype]. Pexxum nocrtyma: http://www.book.ru;
4. CobctBennas nonnorekcroBas 6aza (I1bJ]) BUK TUY [anexTponHsIii pecypc]. Pexxum
noctyna: http://elib.tyuiu.ru/;
5. bubnuoreka «E-library» (OOO «PYHDOby) [anekrponnsiii pecypc]. Pexxum poctyma:
http://elibrary.ru/;
6. OBC «IPRbooks» [>exTpoHHbBII pecypc]. Pexum JIOCTYyTIA:
http://www.iprbookshop.ru/;
7. DnextpoHHbld katamor Oubmmorekn PI'Y nHedptn m raza ummenu W.M. I'yOxuna
[anexTponHbIi pecypc]. Pexxum moctyna: http://elib.gubkin.ru/;
8. Omnektponnsii karanor YIHTY (r. Vda) [amekrponssiii pecypc]. Pexxum mocryma:
http://bibl.rusoil.net.;
9. Dnexrponsblii katamor 6ubmmorexku YI'TY (r. Yxrta) [amexkTpoHHBIH pecypc]. Pexxum
nocryma: http:/lib.ugtu.net/books.;
10. ObC  «IIpocmekt» BOOKS  [3nekTponHsiii  pecypc]. Pexumm  mocryma:
http://ebs.prospekt.org.;
11. OBC  «KoHCynbTaHT CTyAEHT» [dJEKTpOoHHBIM  pecypc]. Pexum  moctyma:
http://www.studentlibrary.ru/;
9.3. JIuneH3nOHHOE W CBOOOJHO pACHpOCTpaHsIeMOe IMpOrpaMMHOE oOecledeHne, B T. 4.
OTEYECTBEHHOI'O MPOU3BO/ICTBA:
1. Microsoft Office Professional Plus;
2. Windows.

10. MartepuajibHO-TEXHUYECKOE o0ecTiedeHue TUCHUTLINHBI

[TomemeHust Ui MPOBEACHUS BCEX BHUJIOB PAaOOTHI, MPEIyCMOTPEHHBIX YYEOHBIM IIAHOM,
YKOMILUTIEKTOBaHbI HEOOXOIMMBIM 000PYIOBAaHHEM W TEXHHYECKUMU CPEJICTBAMHU O0yUICHHUS.
Taobmauua 10.1

[Tepeuens 00opynoBaHMs, [TepeueHb TEXHUUECKHX CPEICTB 00yUCHHS,
Ne n/n HEOOXO0AMMOTO JUIsl OCBOCHHS HEOOXOANMBIX JJISl OCBOCHUS TUCIUIIIMHBI
JCIUIUIMHBI (1leMOHCTpaMOHHOE 000pYIOBaHHE)

JlabopatopHast ycraHOBKa (KyO cC
obpasiamMu MaTepuaioB, OMQUIApHBINA
MOJIBEC, LIap, HJIEKTPOMArHMT, MIKaia
1 oTcuera YIJIOB, HCTOYHHK
MOCTOSIHHOTO  TOKa) «OmpeaeneHue
ko3 (UIlMEeHTa BOCCTAHOBJICHHS U
SHEPIUH OCTAaTOYHOW HH(OpMAIU
IpH yJaape Te»

Komruiekt MyIbTHMETMIHHOTO 000pyI0BaHHMS:
MIPOEKTOP, FKPaH, KOMIBIOTED, AKYCTHIECKAS
cucTeMa.

JlokanpHast ¥ KOPHOPATHBHAS CETh

JlaGoparoprass ycTtaHOBKa (MasTHHK
2 O6epOeka, HaOOp Tpy30B, JHHEHKA,
cekyHnomep) «M3ydenwe 3aKOHOB
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BpaIaTeIbHOro JIBUKCHUS c
nomonipio MasiTHIKa O6epoeKay

Jlabopatopnas ycranoBka (JIOBOKC)
Mopens konpa

4 Tpudnnapusrii monsec

JlabopaTopuas yCTaHOBKa
(OnexTporieus,  obpaser,  Habop
5 TepMomnap) «Omnpenenenne
KodpPHUINEHTa  TEIUIONPOBOIHOCTH
MeTaJuia»

VYcranoska ®IIT1-18 «Onpenenenue
6 Ko3(hdunneHTa BS3KOCTH  BO3IyXa
KallWUISIPHBIM METOJIOM»

JlabopaTtopHast ycraHoBka (OropeTka,
MEpHBIH CTaKaH, TEPMOMETP)
7 «3mepenue Koa(durreHTa
TMMOBEPXHOCTHOI'O HaTSOKCHUA
JKHJIKOCTEH METOJIOM OTPHIBA Kallellby

JlabopaTopHas yCTaHOBKA
8 «Onpenenenue 3JIEKTPOABIKYIIEH
CHJIBI METOJIOM KOMITEHCALIMHY

JlabopaTopuas yCTaHOBKA
9 «OrmpenerieHrie  yOeTbHOTO — 3apsijia
9JIEKTPOHA METOJJOM MarHeTPOHAY

JlabopaTopnas yCTaHOBKA
«Ormpenenenue HEU3BECTHOTO
COTIPOTHBJICHHUSI C TIOMOIIbIO MOCTHKA
Yurcronay

10

JlabopatopHas ~ yctaHoBka  (Ti€4b,
TepMomapa, JBa MHIUTHBOIBTMETPA)
«Ormpenenenue TOUYKHU Kropu
(heppoMarHeTHKOB»

11

VYcranoka ~— ®DIIB-05-3 «M3yuenue

12
JUPaKIIU CBETay

VYcranoka @IIB-05-4-1 «IIpoBepka
3akoHa Mamtoca. M3yueHue siBIeHUS
BpAICHUS TUIOCKOCTH IOJIIPH3ALINH. >

13

VYcranoska PIIK-10. «MccnenoBanue

14 horoaddexrar

Ontryeckmii  mupomerp OINIINP-017
15 «3y4eHne  3aKOHOB  TEIUIOBOTO
M3ITyUSHHUS)

11. Meroanyeckue ykazanusi no opranusauuu CPC

11.1. MeTtoanueckue ykazaHus MO MOATOTOBKE K MPAKTUYECKUM, JIAOOPATOPHBIM 3aHATUSM:

1. Meronnyeckue ykazanusi «OOmas ¢usuka. ONTHKa» MO BBHIIOIHEHUIO Ja0OPaTOPHBIX
pabot mo gucrurnHe «DPu3nKa» JUIsl CTYACHTOB BCeX HampamieHUN u Gopm oOyueHus/
cocraBurenu: MuxeeBa O.b., cT. npenogasarens, [Tayrosa JI.B., accucrent, TumepssHosa
N.U., accucrenT — TroMeHCKUI HHIYyCTpUAIbHBIN yHHBepcuTeT. — l-e u3a. — TioMeHb:
W3narensckuit nentp bUK, TNV, 2019. — 24 c.

2. Meroauueckne ykazanusa «OOmas ¢usuka. Onruka. Yacte 1» 1O BBINOJIHEHUIO
1abopaTopHbIX paboT mo aucuuiuimHe «DPuU3nKa» Ui CTYIEHTOB BCEX HAIPaBICHUH M
dbopm ob6yuenust / cocraButenu: A.B. Mopes, JI.C. Huuunopyk, .M. Tumep3snoBa. —
TrOMEHCKUN WHAYCTPHAIBHBIA yYHUBEpcUTET. - 1-¢ u3a. — Tiomenn: M3marenbckuii ieHTp
BbUK, TNV, 2018. —24 c.

3. Meromnueckue ykazanus «OOmas ¢usnka. Onrtuka. Yacte 2» 1O BBIIOJHEHHUIO
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7a00paTOpHBIX paboT nmo aucuuiuinHe «Pu3uKa» A CTYAEHTOB BCEX HAINPaBICHUH U
dopm oOyuenus / cocraBurenu: A.B. Mopes, IL.IO. Tperbsakos, JI.C. Huuunopyk. —
TroMeHCKHUH MHIyCTpUAJIbHBIN yHUBEpPCUTET. - 1-€ u3a. — Tromens: M3naTenbekuil HeHTp
BUK, TUY, 2018. — 24 c.

4. Metognueckue ykazaus «OOmas ¢usuka. Ontuka. Yacte 3» 1O BBIIOIHEHHUIO
nabopaTopHbIX paboT mo aucuuIuinHe «Pu3uKa» I CTYACHTOB BCEX HAINpPaBICHUH U
dopm oOyuenust / cocraBurenu: A.B. Mopes, I[LIO. Tperbskos, JI.B. IlayroBa. —
TroMeHCKUH MHIyCTpUaJIbHBIN yHUBEpCUTET. - 1-€ u3a. — Tromens: M3naTenbekuil HeHTp
BUK, TUY, 2018. — 24 c.

5. Meroauueckune ykazanus «OOmas ¢usuka. Mexanuka. Yacte 1» 1O BBINOJIHEHUIO
nabopaTopHOi paboTHI AJist CTyAeHTOB HampasieHus nmoarotoBku 08.03.01 CtpoutenscTso,
npopwib NOAroToBKU IIpOMBINIIEHHOE M TIpa)IaHCKOE CTPOMTEIbCTBO, OYHOH (OpMBI
oOyuenus / cocrapurenu: A.B. Mopes, I1.1O. Tperbskos, JI.C. Huuunopyk. — TromeHckuit
UHAYCTpUaJIbHBIA yHUBepcuTeT. - 1-e u3n. — Tromens: Usparensckuit nentp bUK, TUY,
2018. - 24 c.

6. Meroauueckue ykazanus «OOmas ¢usuka. Mexanuka. Yacte 2» 1O BBINOJIHEHUIO
na0opaTopHbIX paboT no aucuuiuinHe «®du3Mka» JUId CTYAEHTOB BCEX HANpaBlICHUH U
dopm obOyuenus / cocraButenu: A.B. Mopes, JI.C. Huuunopyk, M.U. Tumep3ssnoBa. —
TroMeHCKUN MHIYCTpHANIbHBIN yHUBEpCUTET. - 1-¢ u3a. — Tromens: M3natenbckuil eHTP
BbUK, TNV, 2018. -24 c.

7. Meroauueckue ykazanus «OOmas ¢usuka. MonekynasapHas ¢usuka. Yacte 1» 1o
BBINOJIHEHUIO JIAOOPAaTOpHBIX paboT o auciuiuinHe «®Pu3uka» Uid CTYJEHTOB BCeX
HanpasiieHud u popm obOyuenust / cocrasurenu: A.B. Mopes, JI.C. Huuunopyk, JI.B.
[TayroBa. — TroMeHCKMH WHIyCTpUAIbHBI yHUBepcuTeT. - l-e u3a. — TioMeHb:
Wznarensckuit nentp bBUK, TUY, 2018. — 24 c.

8. Meromnueckue ykazanusi «OOmas ¢usuka. Monekynsapaas ¢usuka. Yacte 2» 110
BBIMIOJTHEHUIO J1a00paTOpHBIX padoT mo aucuumiuHe «®Pusuka» Ui CTYAEHTOB BCEX
HanpasiieHud U gopm oOyuenus / cocraBurenu: A.B. Mopes, .. Tumep3snona, JI.B.
[TayroBa. — TroMeHCKMH WHIyCTpUAIbHBI yHUBepcuTeT. - l-e u3a. — TioMeHb:
W3narensckuit nentp bBUK, TUY, 2018. — 24 c.

9. Meroanueckne ykazaHus «OOmas ¢pusznka. DIeKTpuyecTBO W MarHetusm. Yacte 1» mo
BBIMIOJTHEHUIO J1a00paTOpHBIX padoT mo aucuumiuHe «®Pusuka» Ui CTYAEHTOB BCEX
HanpaBieHuil u ¢opm obydenus / cocraButenu: A.B. Mopes, I1.}O. Tpersskos, JI.C.
Huunnopyk. — TromMeHCKkuii HHIyCTpUanbHbIM yHuBepcutTeT. - l-e u3a. — TromeHs:
W3narensckuit nentp bBUK, TNV, 2018. — 24 c.

10. Meronnyeckue ykazanus «OOmas ¢usnka. IIEKTpUUYEeCTBO U MarHetusMm. Yacte 2» 1o
BBIMOJIHEHUIO JIAOOPAaTOpPHBIX paboT mo auctuiuinHe «Pu3uka» Uid CTYJEHTOB BCeX
HanpaBieHuil u ¢opm oOyuenust / coctasurenu: A.B. Mopes, I1.}O. Tperpsikos, U.U.
Tumep3siHoBa. — TIOMEHCKMH HMHIYCTpUANbHBIM yHuUBepcutTeT. - 1-e u3a. — TioMeHs:
W3narensckuit nentp bUK, TNV, 2018. —33 c.

11. Meronndeckue ykazaHus «OOmas ¢usnka. IiaeKTpuuecTBO U MarHetusMm. Yacte 3» 1o
BBINOJIHEHUIO JIAOOPaTOpPHBIX paboT mo auctuiuinHe «Pu3uka» Uid CTYJEHTOB BCEX
HanpaBieHudl u ¢opm oOyuenus / cocraButenu: A.B. Mopes, I1.}O. Tperbsikos, JI.C.
Huuunopyk. — TroMeHCKul WHAYCTPUAIBHBIM YHUBEpPCUTET. - l-¢ u3a. — TroMmeHb:
W3narensckuit nentp bBUK, TUY, 2018. — 41 c.

11.2. Meroanueckre yKa3zaHus TI0 OpraHU3aI[ul CAaMOCTOSATEIHHOU PabOTHI:
1. Meromuueckue ykazaHusi «OOmas  ¢u3uka» I NPAKTHYECKUX  3aHATHA |
CaMOCTOSITCIILHOU pa60TLI 10 JUCHUIIJINHE «Duzukay AJid CTYACHTOB BCEX HaHpaBHCHI/Iﬁ

20



ouHOU Gopmbl 00yuenust / cocraBurenu: A.B. Mopes, I1.IO. Tperbskos, JI.C. Huuunopyx.
— TroMeHCKu MHAYCTPHAIBHBIA YHUBEPCHUTET. - 1-¢ u3a. — Tromenb: M3narenbckuit eHTp
BUK, TV, 2018. - 24 c.

Meroanueckue ykazanuss «OOmas ¢usuka. Yacte 1» I NpakTHYECKUX 3aHATHH U
CaMOCTOSITENIbHONW PaboThl 1o auctumuinHe «®u3nuka» Uis CTYACHTOB BCEX HAINpaBICHUN
3a0yHOM (opmbl oOydenmst / cocraBurenu: I[LFO. Tperssako, A.B. Mopes, JI.C.
Huuunopyk. — TioMeHCkuil MHAYCTpUalbHbIM yHUBepcureT. — l-e u3a. — TromeHs:
Wznarensckuit nentp bUK, TUY, 2019. — 47 c.

Metoaunueckue ykazanusa «OOmas ¢uszuka. Yacte 2» A NpakTHYECKUX 3aHATHH U
CaMOCTOSITeNIbHOM paboThl 1Mo nuciuiuinHe «Pu3nkay AJjid CTYIEHTOB BCEX HaIpaBliCHUI
3a04yHOi hopmbl oOyuenus / cocrapurenu: [L.1O. Tperssikos, T.1. Bemuuko, O.b. Muxeesa.
— TromMeHCKHI MHAYCTpUANBHBIN YHUBEpCUTET. — 1—¢ u3a. — TromeHs: M3naTenbckuii eHTp
BUK, TY, 2019. — 42 c.
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[Tpunoxenue 1

IInanupyembie pe3yabTaThbl 00y4eHHs 1J1s1 GOPMHUPOBAHHMA KOMIIETEHIMU U KPUTEPHUH X OLleHUBAHUS

Jucnunnuya: @u3suka
Kon, cienmanbHocTh 21.05.06 HedTerazoBble TEXHUKA U TEXHOJIOTHU
HanpagsneHHOCTB:
TexHonorust OypeHus: HEPTSIHBIX U FA30BBIX CKBAXKUH

Pa3zpabotka u sKcITyaTanust HEQTSHBIX H Fa30BBIX MECTOPOXKICHUN

Konun
Kputepuu oneHuBaHus pe3ynbTaToB 00ydeHUS
HanMEHOBaHUE
Koz xomnerenimu pe3yibpTaTta
00y4eHus 1o 1-2 3 4 5
JUCTIATUTAHE
1 3 4 5 6 7
VK-1.1. 3nars (YK-1.1. 31):
AHanuzupyer BEIOOP aKTyallbHBIX HdemoHCTpHpYET HdemoHCTpHpYeT JemoHCcTpHUpyeT
poOJIEeMHYO POCCHIICKHX H He 3Haer akTyarbHBIX OTJCIBHBIC 3HAHUS O JIOCTAaTOYHBIC 3HAHUSA O HCYCPIIBIBAIOIINE 3HAHUS O
CUTYAIIHIO 3apyOeIKHBIX PpOCCHICKUX 1 BEIOOpE aKTyallbHBIX BEIOOpE aKTyallbHBIX BEIOOpE aKTyalbHBIX
(3amauy) u HCTOYHHUKOB, a TaK 3apyOeIKHBIX HCTOYHHKOB, POCCHIICKUX 1 POCCHICKUX H POCCHIICKHX H
BEIJICIISCT €€ JKe MTOHCK, cOop U a TaK e MOUCK, cOop H 3apyOe)KHBIX HCTOYHUKOB, | 3apyOeKHBIX HCTOYHUKOB, | 3apyOeKHBIX HCTOYHHKOB,
YK-1. Cnocoben 6a3oBbIe 06paboTky 00paboTKy uHpOpPMAIIHH, a Tak e MOUCK, COop u a TaK ke MOMCK, cOop 1 a Tak ke MOUCK, cOop U
OCYILECTBIIATh COCTaBIISIOLIHE. nHpOpMaLUH, HE0O0X0IUMOM ISt 00paboTtky nHdopmanuy, 06pabotky nHdopmauy, 00paboTky uHpOpMaHY,
KpPUTUYECKUI PaccmatpuBaer HEOOXOIUMOM JIJIst pelIeHus MOCTaBIEHHON HEOOXOIUMON 15 HEOOXOUMOM ISt HE0OXOTUMOM JIs
aHamu3 pa3IuJHbIe peleHus 3aJauu peLIeHHs OCTABICHHOM peLIeHUsI MOCTABICHHOMN PpellIeHusI TOCTaBICHHON
POOJIEMHBIX BapHaHTHI MOCTaBJICHHOM 3a1a9n 3a1a9n 3a1a9u
cuTyanui Ha peueHus 3a]1a4n
OCHOBE npoOJIeMHOM Ymers (YK-1.1.
VYMeer ocylecTBIATH YMeer ocymecTBIATh
CHCTEMHOTO CUTYyaIluu VY1): ocymiecTBisITh
He ymeer ocymecTBIsTh BEIOOP aKTyallbHBIX BEIOOp aKTyallbHBIX B coBepuieHcTBE y™mMeeT
noaxoza, (3amaun), BEIOOP aKTyaJIbHBIX N N
. BEIOOp aKTYyaJIbHBIX POCCHIICKHX 1 POCCHICKHX 1 OCYIIECTBIISITH BBIOOD
BEIpa0aTHIBATh paspabatbiBaeT POCCHUIICKHX H . N
POCCHICKUX H 3apyOCIKHBIX UCTOYHUKOB, | 3apyOeKHBIX HCTOUYHUKOB, | aKTYAIbHBIX POCCUUCKUX U
CTpaTETHIo ANTOPUTMBI UX 3apy0eKHBIX
. N 3apyOeXHBIX HCTOYHHKOB, a TaK ke IOUCK, cOop H a Tak e MOUCK, cOop H 3apyOCIKHBIX HCTOYHHKOB,
ACUCTBHUA peanusanuu. HCTOYHHUKOB, a TaK

K€ TIOUCK, COOp H
06paboTKy
nHpOpMAaIInH,
HEOOXOIUMOM I
pemeHns
MTOCTaBJICHHOMN

a TaK e MOUCK, cOop u
0b6paboTky nHpOpMarHH,
HEOOXOIUMOM IS
pelIeHuns MoCTaBIEHHOMN
3a1a4uu

00pabotky nadopmanny,
HEOOXOAMMOM [T
pelIeHus MOCTaBICHHOMN
3a[1a49m, JOITyCKas
3HAYUTEIbHBIE HETOYHOCTH
1 TIOTPEITHOCTH

06paboTky nHdpopmauny,
HE00X0INMOM ISt
pelIeHus MOCTaBICHHOMN
3a/1a4u, JOITyCKas
HEe3HAYHTEIbHBIC
HETOYHOCTH

a TaK e MOUCK, cOop u
00paboTky HHPOpMAITUH,
HEOOXOAUMOM I
peleHus MocTaBIeHHON
3a7a4u




Konun

Kpurepun oneHnBaHus pe3yIbTaTOB 00yUeHHS

HauMEHOBaHHUE
Kon xomMnereHmu pesynbraTa
0o0y4JeHHs 1o 1-2 3 4 5
JHCLUIUIMHE
1 3 4 5 6 7
3a1a4n

Bnagers (YK-1.1.
B1): HaBBIKaMU Kak
OCYIIECTBIISTH
BBIOOD aKTyaJIbHBIX
POCCHUHCKHX U
3apyOeIKHBIX
MCTOYHHKOB, a TaK
JKe TTOHCK, cOop 1

He Bnageer HaBbikamMu
OCYIIECTBIISITH BEIOOD
AKTyaJbHBIX POCCUHCKUX U
3apyOeIKHBIX HCTOYHHUKOB,
a TaK e MOUCK, cOop H
00paboTKy HH(pOpMAIIHH,
HEOOXOIUMOM IIs
pelIeHus MOCTaBIEHHON

Bnaneer HaBblkamu
OCYIIECTBIIATH BBIOOD
aKTyaJbHBIX POCCHHCKUX U
3apyOeKHBIX HCTOYHUKOB,
a Tak e MOUCK, cOop
00paboTKy HHpOpMAILHH,
HEOOXOMMOM I
pelleHrs MOCTaBICHHON

YBepeHHo BiageeT
HaBBIKaMH OCYIIECTBIIATh
BBIOOD aKTyalbHbIX
POCCHICKUX U
3apyOeKHBIX UICTOYHUKOB,
a TaK ke MOUCK, cOop H
00paboTKy HHpOpMAIIHH,
HEoOX0IUMOH 171t

B cosepiieHcTBE Biaaeer
HaBBIKAMH OCYIIECTBIATH
BBIOOD aKTyaJIbHBIX
POCCUHCKHX U
3apyOeXHBIX HICTOYHHKOB,
a TaK ke IMOHCK, cOop H
00paboTKy HH(pOpMAIHH,
HEOOX0AUMOMH IS

06paboTky 331291 3a/1a4u, JOMyCKas PsijI peleHus OCTaBICHHOMN pelIeHUs TOCTaBIEHHOM

nHpOpMaInHy, omuboK 3a7a4, JOIycKas 3a7a4u

HEOOXOIUMOM JIJIst HE3HAYUTEJIbHBIC OITHOKH

penieHus

MOCTaBJIEHHOM

3aJlauu
VK-1.2. 3nars (VK-1.2.31): JeMoHCTpHUpYyeT JeMoHCTpHUpYyeT JleMoHCTpUpYET
Onpenensiet u Kak He 3naet kak TPHpY PPy PHpY!

OTJIEIbHBIC 3HAHUST KaK JIOCTaTOYHBIE KaK HCYEpIbIBAIOIINE KAK
OLICHUBAET CUCTEMaTH3UPOBAThH CUCTEMAaTU3UPOBATh U
CUCTEMaTU3UPOBATH U CUCTEMaTU3UPOBATH U CUCTEMATU3UPOBATh U
MpaKTUUECKUE U KPUTHYECKU KPUTHYECKH
KPUTHUYECKHU KPUTHUYECKHU KPUTHICCKH
MOCJIEACTBUS aHAIM3UPOBATh aHAU3UPOBATH
aHAITM3UPOBATh aHAITN3UPOBATh aHAITM3UPOBATh
BO3MOXHBIX HHPOPMAILHIO, nHpOPMALHIO,
. nH(pOpPMAIHUIO, WHPOPMAITHIO, nH(pOpPMAIIHIO,
pelIeHnH 3aja4d. | TOTyYEeHHYIO U3 TIOJIY9CHHYIO U3 Pa3HBIX
MOJIYYCHHYIO U3 Pa3HBIX TIOJIYYCHHYIO U3 Pa3HBIX MOJTyYEHHYIO U3 Pa3HBIX
Pa3HBIX HMCTOYHUKOB, B

HCTOYHHKOB, B
COOTBETCTBHH C
TpeOOBaHUAMU U
YCIIOBHSIMU 3a/1a4H

COOTBETCTBHH C
TpeOOBaHUAMU U
YCIIOBUSIMU 331241

HCTOYHHKOB, B
COOTBETCTBHU C
TpeOOBaHUAMU U

YCIOBUSIMHU 321241

HCTOYHHKOB, B
COOTBETCTBHH C
TpeOOBaHUAMU U

YCIOBUSIMHU 32/1a41

HCTOYHHKOB, B
COOTBETCTBUH C
TpeOOBaHUAMU U

YCIIOBUSIMU 321241
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Konun

Kpurepun oneHnBaHus pe3yIbTaTOB 00yUeHHS

HanMEHOBaHHE
Kon xomnerenmmu pesynbTaTta
00y4eHus 1o 1-2 3 4 5
IHMCIUIIINHE
1 3 4 5 6 7
Ymers (YK-1.2. YMeer crucTeMaTH3upoBaTh
. YMeer cucTeMaTu3upoBarthb
Y1) He ymeer U KPUTHUYECKU KO THYECKH B coBepiueHcTBE y™meeT
CHCTEMaTH3HPOBATH CHCTEMAaTH3UPOBATh U aHATN3UPOBATh an a}; SHDOBATE CHCTEMaTH3HPOBATh U
nu KpI/ITI/I‘IeCKI/I KpI/ITI/I‘-IeCKI/I I/IH(bOpMaHI/IIO, I/IH(I)O MI;LII/IIO KpI/ITI/I‘IeCKI/I
aHaHI/I3I/IpOBaTI) aHaJ'II/ISI/IpOBaTI) nonyquHy}o u3 paSHbIX p i aHaJ'II/I?;I/IpOBaTI)
MOJYYCHHYIO U3 Pa3HbIX
HH(POPMAIIHIO, HH(POPMALIHIO, HCTOYHHMKOB, B HCTONHHKOB. B UHPOPMAIIHUIO,
nonyquHon u3 HonyquHon nu3 pa3H1)1x COOTBETCTBUU C > HOHy‘IeHHyIO nu3 pa3H51x
COOTBETCTBHUU C
pa3H1>1x HNCTOYHHUKOB, B Tpe6OBaHI/IHMI/I nu HUCTOYHHKOB, B

MCTOYHHKOB, B
COOTBETCTBHH C
TpeOOBaHUSAMH U
YCIIOBHSIMH 388491

COOTBETCTBHH C
TpeOOBAHUSIMH U
YCIIOBHSMH 314K

YCIOBUAMU 3adauu,
JA0IMYyCKad 3HAYUTCIbHBIC
HCTOYHOCTH 1
TOTpCITHOCTHU

TpeOOBaHUSIMH U
YCIIOBHAMH 3a1a4H,
JOTTyCKast He3HAYUTEITbHBIE
HETOYHOCTH

COOTBETCTBUH C
TpeOOBAHUAMH U
YCIIOBHSIMH 33241

Bmagets (YK-1.2.
B1): HaBbIKamMu
CHCTEeMAaTH3UPOBATh
1 KPUTHYECKH
aHATM3UPOBATh
HHpOpPMAILHIO,
MOJYYCHHYIO U3
pa3HbIX
HUCTOYHHUKOB, B
COOTBETCTBUH C
TpeOOBaHUSIMHU U
YCIIOBUSIMU 3aJ1a4l

He Brnageer nHaBbIKamMu
CHCTEMAaTH3UPOBATE U
KPUTHIECKH
AHAITU3UPOBATH
nHpOPMALHIO,
TIOJTYYEHHYIO U3 PA3HBIX
HCTOYHHKOB, B
COOTBETCTBHH C
TpeOOBAHUSIMH U
YCIIOBUSIMU 3a]1a4

Brnaneer HaBbIKaMu
CHCTEeMAaTH3UPOBATh U
KPUTHYECKH
aHaJIM3UPOBATh
uHhopmanuio,
MOJYYEHHYIO U3 pa3HbIX
UCTOYHUKOB, B
COOTBETCTBHH C
TpeOOBaHUSIMU U
YCIIOBUSIMH 3aJ1a4H,
JIOIyCKast psiJ| OIIHOOK

VBepeHHO BllazieeT
HaBBIKaMH
CHCTEMaTH3UPOBAaTh U
KPUTHYECKH
aHaJIM3UPOBATh
uHpopmanuio,
MOJYYSHHYIO U3 pa3sHbIX
HCTOYHHKOB, B
COOTBETCTBHH C
TpeOOBaHUSIMU U
YCIIOBUSIMH 3a/1a4H,
JIOIyCKasi He3HaYHUTeIIbHbIC

B coBepuieHcTBe BiageeT
HaBBIKAMH
CHCTEMATU3UPOBATD
KPUTHYECKH
AHATU3UPOBATH
nHpopmanuio,
TOJTyYEHHYO U3 PA3HBIX
HCTOYHHKOB, B
COOTBETCTBHH C
TpeOOBAHUSMH U
YCIIOBUSIMU 3a]1a41

OIUOKH
YK-1.3.
OcymiecTBisier 3narp (YK-1.3. 31):
CHCTEMATH3ALIMIO | METOJUKY He 3HaeT METOHK JemoHcTpupyer JemoHcTpupyer JlemoHCcTpUpyeT
nHbOpMaIU CUCTEMHOI'O Y OTJIENbHBIE 3HAHUSL O JIOCTaTOYHBIE 3HAHUS O HCYEPIbIBAIOIINE 3HAHUS O
CUCTEMHOTI'0 IOJIX0Jja pu
Pa3IMYHBIX THIIOB | NOAX0Ja PU METOJIUKE CUCTEMHOIO METOJIUKE CUCTEMHOTO METO/IMKE CUCTEMHOTO
pEeLIeHUH OCTaBIEHHBIX
JUTS aHaTn3a pelieHuu sazau M0/IX0J1a IPU PELIEHUHU MO/AX0/1a IPU PEeLIEHUU MO/IX0/1a TIPY PELIECHUU
TIPOOJIEMHBIX MOCTaBJIEHHBIX MIOCTaBJICHHBIX 33124 [IOCTaBJICHHBIX 33124 MOCTABJIEHHBIX 3a]1a4
CUTYyaIUH. 3a7a4
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Konun

Kpurepun oneHnBaHus pe3yIbTaTOB 00yUeHHS

HaNMEHOBaHNE
Kon xomnerennmu pe3ynbpTara
00y4eHus 1o 1-2 3 4 5
JWICIIUIIIIMHE
1 3 4 5 6 7
BripabateiBaeT
P Yumers (YK-1.3.
CTpaTeTuio VYMeer ucnonp30BaTh
. . VY1): ucrionp3oBarb YMeeT ucnonb30BaTh
JENCTBUH 115 METOJUKH CUCTEMHOTO B cosepiieHcTBE yMeeT
METOAMKH He ymeer ucnons3oBath METOIUKH CUCTEMHOT0
MOCTPOCHUS MOJX0/a PU PEIICHUHN UCTIONI30BATh METOIUKHI
CHCTEMHOTO METOIUKH CHCTEMHOTO MOJX0/a P PEIICHUHN
AIrOPUTMOB MIOCTaBJICHHBIX 3a/1ad, CHCTEMHOT0 TTOJIX0/1a MIPH
MOAX0Aa TIPH MOAX0/a P PELICHUH MIOCTABJICHHBIX 3a/1ad,
peleHus JIOIyCKas 3HAYNTEIIbHbIC PCIICHNH MOCTABICHHBIX
penIeHuH MIOCTABJICHHBIX 3a/1a4 JOIyCKasi He3HAYHUTEIIbHBIC
MOCTaBJICHHBIX HETOYHOCTHU H 3amadq
TIOCTaBJIEHHBIX HETOYHOCTH
3a1ad. MOTPEITHOCTH
3a1a4
Bnanmets (YK-1.3. He Brnangeer HaBblkamu Bnaneer HaBblkamu YBepeHHo BiageeT B cosepiieHncTBe BiageeT
B1) HaBbIKaMu HCTIONIb30BaTh METOIUKH HCTIONB30BATh METOIUKHI HaBBIKaMH HCIIOIb30BaTh HaBBIKAMH HCIIOJIB30BATh
HCTIONIb30BATh CHCTEMHOTO MTOJX0/la IPA | CHCTEMHOTO ITOJX0a MpU METOJIUKH CHCTEMHOTO METOIMKH CUCTEMHOTO
METOJIUKH PpELIeHNH OCTABICHHBIX PEeLIeHNH OCTAaBIEHHBIX T0JIX0/1a PU PEIICHNHN MOJIXO0/a IPH PELICHUH
CHCTEMHOTO 3a7aq 3aj1ad, JAOITycKas psij MIOCTABJIEHHBIX 3a/1ad, TIOCTABJICHHBIX 3a/1a4
MOAX0/a TIPH omnOoK JIOIyCKasi He3HaYHUTeIIbHbIC
peleHH OIIUOKH
MOCTaBJICHHBIX
3a/1a4
VR-2.1. 3uars, (YK-2.1. 31): HemoHCTpHpYeT JemoHCTpHpYeT JemoHCcTpHupyeT
Dopmynupyer B aHaju3 He 3naer ananus TPHPY pHpy PHPY
. . OTJeNIbHBIC 3HAHUS O JIOCTaTOYHBIC 3HAHUA O HCYEPIIBIBAIOIINE 3HAHUS O
paMKax MOCTaBJICHHOH ETH MOCTaBJICHHOH 1EIH U . o .
. aHaJIU3€e MOCTABJICHHO aHaJIN3€e MOCTAaBICHHOM aHaJIN3e MMOCTAaBJICHHOM
TOCTABJICHHOH 1 GopmympyeT (bopmympyer e u GopMynHupyeT e u GopMyJIupyeT ey 1 GOpMyJHpyeT
IeJTN TIPOEKTa COBOKYITHOCTh COBOKYITHOCTb PMYTHIPY PMYTIPY PMYTHDY
COBOKYITHOCTh COBOKYITHOCTb COBOKYIIHOCTb
COBOKYIIHOCTb B3aUMOCBSI3aHHBIX B3aUMOCBSI3aHHBIX 3a/1a4,
B3aMMOCBSI3aHHBIX 33124, B3aMMOCBSI3aHHBIX 33/1a4, B3aUMOCBSI3aHHBIX 337124,
YK-2. Cnocoben B3aMMOCBSA3aHHBIX | 33/1a4, KOTOpbIE KOTOpBIE HEOOXO MO
KOTOpBIE HEOOXOJMMO KOTOpBIE HEOOXO MO KOTOpBIE HEOOXOJMO
YIPaBJIATh 3ajadu, Heo0xoanMo peLnTh JUIs ee
peumTh JuIs ee peumTh IS ee pemmTh Ut ee
MPOEKTOM Ha BCeX | 00ECIeUMBAIOINX | PELIMTH JUIS ee JIOCTHKEHUS
JOCTIKEHUS JOCTHKEHUS JIOCTHKEHUS
JTarax ero €€ JIOCTH)KEHUE. JIOCTHKEHUS
JKU3HEHHOI'O Onpenenser Ymers (YK-2.1. He ymeer npoBoauts YMeer npoBOAUTE aHATH3 YMeeT npoBOAUTE aHATH3 B coBepuieHcTBE y™meeT
LUK 0XUJIaeMbIC V1): npoBomuTh aHaJn3 MOCTaBICHHON [IOCTaBJIEHHOM 1IeJIN U MIOCTaBJICHHOM 1EJIHN U MPOBOJIUTH AHAIU3
pe3yIabpTaThI aHaIK3 enu u GopMyIupyeT bopmynupyeT bopmynupyeT MIOCTAaBJICHHOH ETH 1
pemeHust TIOCTABJICHHOM LETH COBOKYITHOCTb COBOKYITHOCTb COBOKYITHOCTh ¢dopmymupyet
BBIZICTICHHBIX u popmymupyet B3aMMOCBSI3aHHBIX 3a/1a4, B3aMMOCBSI3aHHBIX 337134, B3aMMOCBSI3aHHBIX 337124, COBOKYITHOCTh
3amad. COBOKYITHOCTh KOTOpBIE HEOOXOJHMO KOTOpBIE HEOOXOHMO KOTOpBIE HEOOXOHMO B3aMMOCBSI3aHHBIX 33714,
B3aMMOCBSI3aHHbIX pELINTb IS e penmTh Ui ee peumTh IS ee KOTOpBIE HEOOXOJMMO
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Konun

Kpurepun oneHnBaHus pe3yIbTaTOB 00yUeHHS

HauMEHOBaHHUE
Kon xomMnereHmu pesynbraTa
0o0y4JeHHs 1o 1-2 3 4 5
JHCLUIUIMHE
1 3 4 5 6 7
3a1a4, KOTOpBIE JOCTHKCHUS JOCTIDKECHUS, JOIyCKas JOCTIDKCHUS, OIyCKas PeIIuTh [UIs ee
HEeo0X0aUMO 3HAYUTEIbHBIC HETOYHOCTH HE3HAYUTEIIbHBIC JOCTVDKCHUS
PeIIuTh IS ee U MIOTPELIHOCTH HETOYHOCTH
JOCTHKEHUS

Bnaners (YK-2.1.
B1): HaBBIKaMu
MIPOBOIUTH aHAIIU3

He BnageeT HaBbIKaMu
MIPOBOJUTDH aHATH3
MOCTaBJICHHOM LU U

Bnaneer HaBeikKaMu
HpOBO]II/ITI) aHaJINnu3
MOCTaBJICHHOM LIEU U

YBepeHHo BiageeT
HaBbIKaAMH HpOBOL[I/ITI)
aHajau3 MOCTaBJICHHOMN

B cosepiieHcTBE Biaaeer
HaBbIKaMH IMPOBOAUTH
aHaJINU3 [OCTaBICHHON

IOCTaBJICHHOMN LIEJIN dbopmynupyet bopmynupyeT 1enu u GopMyaupyer ey u GopMyIupyer
" popMynupyet COBOKYITHOCTB COBOKYITHOCTB COBOKYITHOCTh COBOKYITHOCTh
COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3a1a4, B3aMMOCBSI3aHHBIX 3a/1a4, B3aMMOCBSI3aHHBIX 3a/1a4, B3aMMOCBSI3aHHBIX 3a/1a4,
B3aMMOCBSI3aHHBIX KOTOpPBIE HEOOXO0ANMO KOTOpPBIE HE0OXOAUMO KOTOpPBIE HE0OXO0AUMO KOTOpBIE HEOOXOAMMO
3a/a4, KOTOpBIe peIuTh TS ee PEIIuTh I ee PEIIUTh UIA ee pEIuTh 1A ee
HEOOXO0IUMO JIOCTHOKEH NS JOCTIDKEHUSI, TOTyCKast JOCTIDKEHUS, JOTyCKast JIOCTHYKEHHS
PENInTh IS ee psn ook HE3HAYMTEIILHEBIE OIIMOKH
JIOCTHOKEHUS
VK-2.2.
3natp (YK-2.2. 31):
[Mpoextupyer Hemonctpupyer JemoHcTpHupyer
KakK BEIOMpATH HdemoHCTpHpYET
pelnieHne o He 3Haer xak BEIOMpaTh JIOCTaTOYHBIE 3HAHUS O HCYCPIIBIBAIOIINE 3HAHUS O
N OIITUMAaJIbHBIN N OTHEIbHBIE 3HAHUS O
KOHKPETHOU OIITUMAJILHBIN CII0CO0 BEIOOpE ONTHMAIBHOTO BEIOOpE ONTHMATBHOTO
croco0  perreHus BEIOOpE ONTHMATBHOTO
3a/1a4d  MPOEKTA, peLIeHus 3a]1a4, UCXOAs U3 croco0a perreHus 3amad, crioco0a penreHus 3amad,
3a7a4, HCXOIs U3 cnoco0a penreHus 3amad,
BEIOMpast MMEIOLTNXCS PECYPCOB U HCXOJs U3 UMEIOIINXCS HCXOJs U3 UMEIOIIHNXCS
N AMEIOIIMXCS . HCXO/s M3 UMEIOIINXCS . .
ONTHUMAaILHBII oTpaHUYEHUI . PECYPCOB M OTpaHUUYEHUH, PECYpPCOB U OTpaHUUYEHUH,
pecypcoB u PECYPCOB U OTpaHHUYEHUI
cI1oco0 ee . PECYPCHI U OTpaHUICHHSI PeCypCHl U OTpaHUYCHHSI
OoTpaHWYEHUI
pelIeHusl, UCXO0s
U3 JAEUCTBYIOLINX Vmers (VK-2.2
o VYMeeT BBIOUPATH YMeeT BLIOHPATH
TIPABOBRIX HOPM I | v 1. BBIOMpATH 1P 1P B cosepiueHcTBE y™meeT
AMEIOLTUXCS . He ymeer BbiOupaTh ONTUMAJIBHBII CII0CO0 ONTHUMAIBHBII CII0CO0 .
OTTHMATBHBIA ONTUMAaJIbHBIHN CII0CO0 SIlICHMS 3a/1a4, HCXOJIs U3 CILICHM 3aa4, MCXOJIS U3 BHIOUpATH ONTHMAIILHbI
P i * | enocod PCUICHHA CIlICHM 3a7a4, UCXOIs U3 pnMe}omec;{ ’ec COB U pHMe}omnxcsl ’ec COB U CrI0co0 pereHns saziad,
OTpaHICHIN 3a7a4, HCXOAsI U3 p ’ up yp up yp HCXOJIS M3 UMEIOIINXCS
HUMEIOLINXCS PECYPCOB U OTrpaHHYEeHUul, JOoMycKas OTpaHUYCHUH, TOMyCKas .
HMCIOIIHNXCS o PECypCOB U OTpaHUYEHUH,
orpaHUyeHui 3HAYUTENIbHbIC HETOYHOCTHU HE3HAUYMUTEIIbHEIC
pecypcoB H pPecypchl U OrpaHUYEHUS
. U TIOTPEIIHOCTH HETOYHOCTH
orpaHUyYeHU
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Konun

Kpurepun oneHnBaHus pe3yIbTaTOB 00yUeHHS

HaNMEHOBaHNE
Kon xomnerennmu pe3ynbpTara
00y4eHus 1o 1-2 3 4 5
JWICIIUIIIIMHE
1 3 4 5 6 7
Bmagets (YK-2.2. He BimageeT HaBBEIKaMu Bnageet HaBbIKaMu YBepeHHO Biaaeer B coBepieHcTBE Biaaeer
B1): HABBIKAMH | BBIOMPATh ONTHMAIBHBIN BEIOMPATH ONTUMAJIBHBII HaBBIKAMHU BBIOMPAThH HaBBIKAMH BBIOMPATH
BEIOMpATH cnoco0 perreHus 3a1ad, Croco0 pemreHus 3amad, ONTUMAIIEHBIN CIIOCO0 ONITUMAITBHBIH CITOCO0
ONTHMAJIBHBIH UCXOJISl U3 UMEIOIIUXCS UCXOSI U3 HUMEIOIIUXCSI peleHus 3aa4, UCXOsl U3 | pELICHUs 3a1a4, UCXOAs U3
croco0  pemeHus | pecypcoB M OTPaHHYEHUH | pecypcoB M OIpaHUYCHMH, UMEIOIINXCS] PECYPCOB H HMEIOLINXCSl PECYPCOB U
3ama4, MCX0oAsd U3 pecypchl U OrpaHHuyeHHs, OTpaHUYCHUI, pECYPCHI H OTpaHUYEHUH, pECypChl U
MMEIOIINXCS JIOIyCKast psiJ OIIUOOK OrpaHHYeHUsl, I0MyCKas OTpaHUYEHUS
pecypcos U HE3HAYUTEIbHbIC OINOKH
OrpaHUYEHUN
OIIK-1.1. He 3Haet meTozb! Nwmeer 3HaeT XopoIo 3HaeT Xopo1uIo
Hcnons3yet JIMHEHHON JaCTHYHbIE METOJIBI METO/IBI
3aKOHBI anreOpel 1 MIpEACTaBIECHUS JIMHENHON JUHEUHON
HAaMEHTaJIbHbBI MaTeMaTHIECKOTO 0 MeToJIax anreOpsl 1 anreOpsl 1
bynn 3Hatb (36): MeTOIBI OHax p p
X HaYK JJIs L aHanm3a JuIs JMHEHHON MaTeMaTH4ecKo MaTeMaTHIecKo
JMHEHHON anreOpbl
perneHus permeHns anreOpsl 1 TO aHaJM3a JJIs TO aHalM3a s
KOHKPETHBIX 11 MATEMATHHCCKOTO ypaBHEHHIA MareMaTH4ecKo peeHus peuieHust
OIIK-1. Cnocob6en aHanM3a Jisd ’ . .
3a1a4 OTIHCBIBAOIITIX TO aHaJIM3a st ypaBHEHHH, YpaBHEHHH,
pewiath peuieHust
HedTera3oBoro . OCHOBHBbIE peuieHus OIUCHIBAIOLINX OIIMCHIBAIOLINX
MIPOM3BOJICTBEHHBI ypaBHEHHH, .
MIPOMU3BOJICTBA ¢busnyeckne ypaBHEHHI, OCHOBHBIE OCHOBHbIE
e u (un) OIMCBHIBAKOLIUX
MPOLIECCHI OIUCHIBAIOLINX ¢busnyeckue ¢busnyeckne
HCCIIeI0BATEIbCKH OCHOBHbIE
OCHOBHbBIE npoueccsl. [Ipu MPOLIECCHI, 1 HE
e 3a/1a4u (uzngeckue
¢du3nyeckne HCTIONIb30BAaHUN JIOIyCKaeT
podeccHoHaNbEHO HPOLECCHI
o MIPOLIECCHI METOZIOB OIIMOOK
H IesITeNIbHOCTH ©
JIOIyCKaeT
Y4ETOM OCHOBHBIX
. OTJEeJbHbIE
TpeOOBaHUi U
HoTpeBHoCTeil HETOYHOCTH
N Ymers (V6): He ymeer YmMmeer YmMmeer, HO YwMmeer
He(TerazoBoi
oTpaci MPUMEHSTH METO/IbI TIPUMEHSTH YaCTHYHO, JIOIYCKaeT psijt MIPaBHIIBHO
JIMHEHHO! anredpbl METOJIBI JIOTyCKast s HE3HAYUTEIIbHBI MPUMEHSITh
1 MaTEMaTHIECKOTO JIMHEHHOU OIIMOOK, X OIIHUOOK, METO/IBI
aHanm3a Uit anreOpsl 1 NIPUMEHATH IIPUMEHATH JIMHENHON
pemeHust MaTeMaTHIECKOTO METOJIBI METOJIBI anreOpsl 1
YpaBHEHUH, aHaju3a JJIs JIMHEWHOU JIMHEWHOU MaTeMaTH4YeCKO
OTIMCHIBAIOIINX perIeHus anreOpsl 1 anreOpsl 1 TO aHaIu3a s
OCHOBHbBIE ypaBHEHHH, MaTeMaTH4ecKo MaTEeMaTH4ecKo peleHus
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Konun

Kpurepun oneHnBaHus pe3yIbTaTOB 00yUeHHS

HaNMEHOBaHNE
Kon xomnerennmu pe3ynbpTara
0o0y4JeHHs 1o 1-2 3 4 5
JWICIIUIIIIMHE
1 3 4 5 6 7
¢usmueckne OTIMCHIBAIOIINX TO aHaJM3a JJIst TO aHaJKM3a I YpaBHEHHH,
MPOLIECCHI OCHOBHBIE pemeHust pemeHus OTIMCHIBAIOIINX
¢$usmaeckue YpaBHEHHUH, YpaBHEHUH, OCHOBHbIE
IMPOLECChI OIIMCBIBAKOIIIUX OITMCBIBAKOIIUX (1)I/I3I/I‘-IeCKI/Ie
OCHOBHBIE OCHOBHBIE MIPOLIECCHI
busnyeckue ¢dusnyeckue
HpOLIECCHI HPOLIECCHI
He Bnaneer YactuyHo Xopoio B
HaBBIKAMHU BJIaJICeT, BJIaJIceT, COBEpILIECHCTBE
[IPUMEHEHHS JIOTyCKast Psi JIOITyCKast BJajJeeT
MaTeMaTHIECKOTO OIIMOOK, HE3HAYUTEIILHBI HaBBIKAMHU
anmapara HaBBIKAMHA € omuoOKn MPUMEHCHHUS
Bnagers (B6): P ’ P
MeTonamH (BBIUMCTICHUE MIPUMEHEHHUS HaBBIKAMHA MaTeMaTHIecKo
L MIPON3BOJHBIX, MaTeMaTH4ecKo MIPUMEHEHHS 0 (BBIYHCIICHHE
JMHEHHON anreOpbl
HHTETpajoB, TO armapara MaTeMaTH4ecKo TIPOMU3BO/THBIX,
¥ MaTeMaTH4eCKOTO
ornepanuu ¢ (BBI‘-II/ICJ'ICHI/IC TO anrmapara HUHTErpajioB,
aHanM3a Jisd
eLICHMS BeKTOpaMI/I) JJIs1 MpONU3BOJHBIX, (BI)I‘II/ICJ'ICHI/IC ornepanuu ¢
p ABHEHui peuIcHuA HUHTETrpaJioB, IMPpONU3BOJHBIX, BeKTOpaMI/I) JJIsA
yp ’ YpaBHEHUH, onepanuu ¢ HHTErPaJIoB, peleHus
OITMCBIBAKOIINX o
OCHOBHBIE OIHCBIBAIOMINX BEKTOPaMH) onepanuu ¢ YpPaBHEHHU,
OCHOBHBIC JJIA peIICHU A BeKTOpaMI/I) JIIsL OITMCBIBAKOIIINX
(uzngeckue N
¢dusnyeckne yYpaBHEHHH, pemeHus OCHOBHBIE
MPOLIECCHI .
MPOLIECCHI OITUCHIBAIOIINX ypaBHEHHMH, ¢dusnyeckne
OCHOBHBIE OIUCHIBAIOIINX TIPOLIECCHI
¢du3nyeckne OCHOBHBIE
TIPOLIECCHI ¢dusnyeckne
TIPOIIECCHI
OIIK-1.2. 3uats (37): Teopuio He 3naer Teoputo Hmeer 3HaeT XopouIo 3HaeT XopollIo,
AHanuzupyer - Teop BEPOSITHOCTH U YaCTUYHbIE TEOPHIO TEOPHUIO
BEPOSITHOCTH U
IIPUYUHBI CTAaTUCTHUYCCKUC MPEACTABIICHUA BEPOATHOCTU U BEPOATHOCTH U
CTaTUCTHUYCCKUC
CHHXXCHUS METOAbI 0 TCOpUHn CTAaTUCTUYECCKUC CTaTHUCTHYCCKHEC
METOJIbI 00pabOTKH
Ka4ecTBa ACUCTHEIX 1 00paboTkn BEPOSITHOCTH U METOJIBI METOJIBI
TeXHONOrMIeCKux | © pacUeTHBIX U CTAaTHCTUYECKUX 06paboTkn 00paboTku
9KCIIEPUMEHTAIIHEI
MPOLIECCOB U X TQHHBIX 9KCTIEPUMEHTATIb MeTozax pacyeTHBIX U pacdeTHBIX U
npejaraeT HBIX JaHHBIX 00paboTku 9KCIIEPUMEHTAI 9KCIIEPUMEHTAIl
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Konun

Kpurepun oneHnBaHus pe3yIbTaTOB 00yUeHHS

HaNMEHOBaHHE
Kox komnerenmn pesynbTaTta
0o0y4JeHHs 1o 1-2 3 4 5
JICTIATUTAHE
1 3 4 5 6 7
3¢ exTuBHBIE pacUeTHBIX U BHBIX JTAaHHBIX. BHBIX JTaHHBIX, H
CHOCOOBI SKCIEPUMEHTAIT [pu HE JIOITyCKaeT
TIOBBIIICHAS BHBIX TAaHHBIX HCTIOJIb30BaHUHI omuodoK
KaJyecTBa METOJIOB
MPOU3BOJICTBA JTOMTyCKAeT
paboT mpu OT/ICNIbHBIC
BBIMOJTHCHUH HETOYHOCTHU
Ppa3InYHBIX He ymeer Ymeer Ywmeert, HO Ymeer
TEXHONOTHYECKIX | v7): MIPUMCHSTh YaCTUYHO, JIOTYCKAEeT P MIPaBUIIBHO
orepanuit HHMCHATE BEPOSTHOCTHOCTATUYCCKUE JIOTTyCKast Psizt HE3HAYUTEIIHHBI MPUMEHSTh
METOJIBI ommooK, X OIINOOK, BEPOSTHOCTHOCTATUICCKUE
BEPOSATHOCTHO-
CTATHICCKHE 00paboTku MIPUMEHSTH TIPUMEHSTh METOMBI
pacUETHBIX U BEPOSATHOCTHOCTATHYCCKUE | BEPOSTHOCTHOCTATHUYCCKUE 00paboTku
METOIBI 00pabOTKH
PACUETHBIX 1 JKCIIEPUMECHTANb METOIBI METOIBI pacYETHBIX U
SKCTEPUMEHTAbHbI HBIX TAaHHBIX 00paboTKn 00paboTkn IKCIIEPUMEHTAI
X TAHHBIX PaCUETHBIX U PacCUETHBIX U BHBIX TAHHBIX
9KCIEPUMEHTAIT 9KCIEPUMEHTAIT
BHBIX JTAHHBIX BHBIX JTAHHBIX
He Bnaneer YacTuuHO Xopouio B
NPaKTHYCCKUMU BJIaJICeT, BJIaJICeT, COBEPIIICHCTBE
Braazgets (B7): HaBbIKaMU JIOILyCKas psijt JIOILyCKasl BIIAJICET
MPaKTUYECKUMU 00paboTku OImHnOOK, HE3HAUYUTEIJIbHBI MPaKTUYECKUMU
HaBBIKAMU PAaCYCTHBIX U MPAaKTUICCKUMHU € OMINOKY, HaBBIKAMU
00paboTku 9KCIIEPUMEHTAIb HaBbIKaMHU MIPaKTUYECKUMH 00paboTkH
PacUYETHBIX U HBIX TAHHBIX 00paboTKH HABBIKAMU pAaCcYeTHBIX U
IKCIICPUMCHTANBHEI | BEPOSTHOCTHOCTATHYCCKIM pPaCUETHBIX U 00paboTKH IKCICPUMEHTAI
X JTAaHHBIX u IKCHEPUMEHTAI PacCUETHBIX U BHBIX JTAHHBIX
BEPOSTHOCTHO- METOAAMHU BHBIX JTAHHBIX 9KCIEPUMEHTAI BEPOSTHOCTHOCTATUICCKUM
CTaTUYECKUMU BEPOSATHOCTHOCTATHUECKUM BHBIX TAHHBIX u
METOAAMHU u BEPOSATHOCTHOCTATHUECKUM METOaMuU
METOIaMu 1
METOJJAMH
OIIK-1.3. 3uatb (38): He 3Haer Nmeer 3HaeT X0poIIo 3HaeT B
Ob6nanaer OCHOBHBIE METOJIbI IpUOOPHI ISt YaCTHYHBIC TpUOOPHI s COBEPIIECHCTBE
HaBBIKAMU U3MEpEeHUH 1 MIPOBEACHUS MIPEICTABICHUS MIPOBEICHUS IpHOOPHI IS
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Konun

Kpurepun oneHnBaHus pe3yIbTaTOB 00yUeHHS

HauMEHOBaHHUE
Kon xomMnereHmu pesynbraTa
0o0y4JeHHs 1o 1-2 3 4 5
JHCLUIUIMHE
1 3 4 5 6 7
(bU3HYECKOTO U UCIIBITAaHHH T IKCIEPHMEHTA 0 Ipudopax s 9KCIIEPUMEHTA HPOBENICHUS
HPOrPaMMHOTO perIeHus NP BBITIOJIHEHUH HPOBENICHUS pH IKCIIEPUMEHTA
MOJCITUPOBAHUS HPaKTUYECKUX 1a6. pabor; 9KCIIEPHUMEHTA BBINIOJIHEHHH npu
OTZAENBHBIX 3a1a4 TIOPSIIOK npu 1a6. paboT; BBITIOJTHEHUH
(parmMeHTOB BBITIOJTHEHHS BBITIOJTHEHUU MOPSIIOK nab. pabor;
mpoiiecca BeIOOpa 9KCIEPUMEHTAITb nab. pador; BBIMOJTHCHHS MOPSIIOK
ONTHMAJIEHOTO HBIX HOPSIKE 9KCTIEPUMEHTAI BBITIOJTHEHHS
BapuaHTa JJist HCCIIeIOBAaHUH; BBITIOJTHEHHS BHBIX 9KCIIEPUMEHTAIT
KOHKPETHBIX METOJIB, 9KCIIEPUMEHTAI UCCIIeJOBAaHHH; BHBIX
yCIIOBHIA UCIIONB3yeMbIe BHBIX METO/IbI, UCCIIeIOBAHUIA;
JUISL IPOBENICHUS UCCIIeIOBAHUIT; HCIIOJB3yeMBble METOJEL,
9KCIICPHMEHTA. MeTozax, JUTSL IPOBEICHUS UCIIONB3yeMBbIe
Wnu BooGIIE HCIIONB3YEMBIX 9KCIIEPHMEHTA. JUTSL IPOBENICHUS
OTKa3bIBaCTCS OT JUTSL IPOBENICHUS I[Tpu otBeTe 9KCIIEPUMEHTA
OTBeTa 9KCIIEPUMEHTA JOITyCKaeT
OT/IeJIbHbIE
HETOYHOCTH
He ymeer YnMmeer YmMmeer, HO YmMmeer
MPaBHIbHO YaCTHYHO, JIONYCKaeT psiji MPaBUILHO
XapaKTepU30BaTh JIOTyCKast s HE3HAYUTEIIbHBI XapaKTepu30BaT
pHUOOPEI omndoK X OIIMOOK IpHU b IPUOOPEI
Ymers (V8): PHOODET, ; p pudopsL,
CHHUMaTh XapaKTepu30BaT OLICHKE CHHUMaTh
MPOBOAUTH
Ppe3yJbTaTh b TIPHOOPEI, XapaKTEepUCTHK Ppe3yNbTaThI
9KCIIEPUMEHTAIILHEI . .
N3MEpEHU, CHUMaTh 1 IpuOOPOB, n3MepeHni,
€ HMCCIIeJI0BaHMs,
00pabaTbIBaTh, pe3yIbTaThl CHSITHU 00pabaThIBaTh,
00pabaTbIBaTh o
3V IIBTATEL AHAIM3UPOBATH, H3MepeHni, pe3yibTaToB aHAJIM3MPOBATH,
pesy NPENCTaBISTh U obpabaTpIBaTh, W3MEPEHHH, IPH NPECTaBIATh U
UCCIICJIOBAHUS U
opopMIIAT aHATTU3UPOBATb, obpaboTke, 0popMIIATH
JieNiaTh BHIBOJIBI HA
SCHOBE Ppe3yibTaThl MPE/ICTABISIT U aHanmse, pe3yJbTaThl
C3VILTATOR IKCTIEPUMEHTAIIb odopMIISATH Npe/ICTaBICHUH IKCIIEPUMEHTAIT
pesy HBIX pe3yJbTaThl 1 oopMIICHHH BHBIX
HCCIIeIOBaHUS N .
HCCIIeIOBAHNUI IKCIIEPUMEHTAI pe3ybTaToB HCCIIe IOBaHUH
BHBIX IKCIIEPUMEHTA
UCCIeJ0BaHNI BHBIX
UCCIICA0OBaHUI
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Konun

Kpurepun oneHnBaHus pe3yIbTaTOB 00yUeHHS

HauMEHOBaHHUE
Kon xomMnereHmu pesynbraTa
0o0y4JeHHs 1o 1-2 3 4 5
JHCLUIUIMHE
1 3 4 5 6 7
He BimageeT HaBbIKaMu YacTuuHO BIIaceT, Xopo11o BIajaeer, B coBepieHcTBe BnaneeT
Briazners (B8): paboTEI ¢ JIOITyCKast JIOITyCKast HaBBIKaMHU paboTHI C
HaBBIKAMH U3MEpUTEIEHBIMI psia omInOOK, HE3HAYUTENIbHBIC OLIHOKH, U3MEPUTESIILHBIMH
[IPOBEACHUSA npudopamMy ¥ NPOBEICHUS HaBBIKaMU paboTHI C HaBBIKaMU paboTHI C npudopaMu U IPOBEACHHS
OKCIICPUMCHTAJIbHBL I/ISMepeHHﬁ; CHOCO6aMI/I N3MEPUTCIIbHBIMU HU3MEPUTCIIbHBIMU I/ISMepeHI/Iﬁ;
X UCCIIEIOBAaHUN U 00paboTku, opopMiIeHHs 1 | MPUOOPaMH U MPOBEJeHUsT | MpUOOpaMy U NPOBEACHUS criocobamu
criocobamu aHaJIM3a pe3ybTaToOB M3MEpeHuil; U3MEpeHuil; 00paboTKH,
00paboTKu U UCCIIEJ0BaHUS criocobamu criocobamu odopmiienus u
Npe/ICTaBICHUS 00paboTky, 00paboTKy, aHaM3a pe3yJIbTaToB
pe3yJIbTaToB oopmireHHs 1 odopmiIeHHs 1 UCCIICIOBAHHUS
UCCIIeIOBAHUS aHaJIN3a Pe3yIbTaTOB aHaJIU3a Pe3yIbTaTOB

HUCCICO0BAaHUA

HCCICA0BaHUA

31




KAPTA

00ecre4eHHOCTH M CUMIIMHBI y4e0HOM ¥ Yy4eOHO-MeToAuYeCKO JTuTepaTypoi

JucuuminHa: Pu3rka

Kox, cnenmansaocts 21.05.06 Hedrerazosble TEXHUKA M TEXHOIOTHHI
HamnpaBneHHocTh

TexHonorust OypeHUs: HEPTIHBIX M TA30BBIX CKBAXKUH

Pa3pabotka u skcrTyaTanus HeQTSIHBIX U Fa30BBIX MECTOPOXKICHUN

[Tpunosxenue 2

Kounrunrenr
oOygarommxcs,
HCIIOJIb3YIOMIHUX

YKa3aHHYIO JTUTEPATYPY

KomnuuectBo
JK3EMILIIPOB B
BUK

Hazpanmne yue6HOTO, y4€0HO-METOANIECKOTO H3/IaHuUs, aBTOP,
n3aaTCJIbCTBO, BUJ U3aHUsA, 'O U3JaHUA

Ne /1

O0ecrneYeHHOCTh
00yJarommxcst
JINTEPATYPOH,

%

Hanuuue
3JIEKTPOHHOTO
BapuanTa B ObC

(+/)

Tpopumosa, Tancus UBanoBHa. 241 30
Kypc dusuxu [Tekct] : yueOHOE mocoOue At MHKEHEPHO-
TeXHHUYECKUX crerrainbHocTeit By3oB / T. U. Tpodumosa. - 18-
u31., ctep. - Mocksa : Akanemus, 2010. - 558 c.

100

Tpodumosa, Taucust UBanoBHa. Op* 30
2 Kypc ¢usuxu [DnekTpoHHbIH pecypc] : yueOHUK B 3JIEKTPOHHOM
dopmare / T. U. Tpodumosa. - 20-e uzn., crep. -

100

T15]1

SBopcknii, Bopuc MuxaitnoBud. CripaBoyHHK 110 (HU3UKE JUTS 58 30
uHxeHepoB By30B [Tekct] : cipaBounoe u3z. /b. M. fBopckuid, A.
A. Jletnad, A. K. Jlebenes. - 8- uzn., mepepad. u ucnp. - M. :
OHUKC : Mup u ObpazoBanne, 2006. - 1056 c.

100

Tpodpumosa, Taucust UBanosna. Kypc ¢usuku. 3agaum u 292 30
peurenus [Teker] : yueOHOE MOCOOHE ISl CIICIIUATMCTOB BBICIINX
TexHu4eckux y4ueOHbIx 3aBenenuii / T. Y. Tpodumosa, A. B.
®upcos. - Mocksa : Akagemus, 2004. - 592 c. :

100

TIB/I

Tpodumosa, Taucusi IBanoBHa. 473 30
5 COopHuK 3a7a4 1o Kypey ¢usuku ¢ pemenusmu [Teker] : yueOHOe
nmocobwue /s cueruanuctoB By3os / T. M. Tpodumosa. - 8-¢ us.,
nepepad. - M. : Beicmas mkouna, 2007. - 592 c.

100

T16]1
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Yemeszona, Kcenus Cepreesna. ®uszuka [TekcT : DNeKTpOHHBIN
pecypc] : yue6HOe mocodme. Y. 1. MexaHnnka, KoneOaHus U BOJTHBL.
MonexynsipHas ¢puzuka u repmoaunamuka / K. C. Uemezoa
;TroM[HI'Y. - Tiomens :TromI['HI'Y, 2012. - 124 ¢. : w., rpad. -
Pexum moctyma:http://elib.tyuiu.ru/wp-
content/uploads/2015/12/%D1%871.pdf.

36+ OP*

30

100

B/

Yemeszona, Kcenusi CepreeBna.

®usuka [Tekct : DaeKTpoHHBIH pecypce] : yueOHoe mocooue. Y. 2.
Onekrpoctaruka. [loctostaubI ToK. Dnekrpomarautusm / K. C.
Yemesona, C. A. Ilonosa, T. E. lllesanna ;TromI HI'Y. - TromeHb
:TroM[HI'Y, 2015. - 176 c. : un., rpag. - Pexum
nocrtymna:http://elib.tyuiu.ru/wp-
content/uploads/2015/10/%D1%87.2.pdf.

15 +0P*

30

100

T15]1

DJIeKTpU4ecTBO U MarueTusMm [Tekct : DiaekTpoHHEIH pecypc] :
METOJUYECKHEe yKa3aHUs K TJA00OPATOPHBIM paboTaM Mo TUCIUILTHHE
"®Ou3uka" 15 CISIUAINCTOB TEXHUUECKIX HATIPABJICHUMA
MOITOTOBKY OYHOH ¥ 3a09HOM Popm obyuerus. Y. 1.
OnexrpuuectBo / TroM['HI'Y ; coct.: C. A. ITonosa, H. C.
[ynaukora. - Tromens :TroM[HI'Y, 2014. - 39 ¢. : rpad., Tadm. -
Pexum noctyna:http://elib.tyuiv.ru/wp-
content/uploads/2014/09/588.pdf

5+ Op*

30

100

T15/1

DJIeKTpU4ecTBO U MarHeTu3Mm [Tekct : DnekTpoHHSI pecypc] :
METOANYECKHE YKa3aHUsl K 1a0opaTopHBIM paboTaM 1Mo TUCIUTUINHE
"®Ou3uka" 15 CISIUAINCTOB TEXHUUECKUX HATIPABICHUMA
MOJATrOTOBKM OYHOU M 3a0uHOl ¢opm oOydenus. Y. 2. Marnerusm /
TroMI'HI'Y ; coct.: C. A. [Tonosa, H. C. lllynsaukosa. - TroMeHb
:TromMI'HI'Y, 2014. - 27 c. : un., tpad. - Pexkum
nocryna:http://elib.tyuiu.ru/wp-content/uploads/2014/09/589.pdf

5+ Op*

30

100

T15]1

10

DJIeKTPUYecTBO M MarHeTusMm [TekcT : DIeKTpoHHBIH pecypc]
METOANYECKHE YKa3aHUs K 1JaOOpaTOPHBIM padoTaM IO JTUCIMILUIMHE
"Omuka" A CHEIUAIMCTOB — TEXHUYECKUX  HaIpaBIICHUN
MOJITOTOBKU OYHOW M 3a09HON Gopm oOyuenus. Y. 3. Marnerusm /
TomM['HI'Y ; coct.: C. A. [lonosa, H. C. lllynsaukoBa. - TromeHb
:TroM['HI'Y, 2014. - 28 c. : un., rpad. - Peskum nocrymna:
http://elib.tyuiu.ru/wp-content/uploads/2014/06/454.pdf

5+ OPpP*

30

100

M5/
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11

KBanroBasi ontuka u atomHas ¢usuka [TekcT : DneKTpoHHBIH
pecypc] : MeroamuecKue yKa3zaHUS K JabOpaTOpHBIM paboTaM o
mucnumuinie "®@usuka" (;mabopartopusie padboTel NeNe 6-4, 6-5, 6-6)
JUISL CTICLMAJIMCTOB TEXHUYECKUX HAIPaBICHUU MOATOTOBKH OYHOH
u 3a0uHOi popm obyuerus. Y. 2 / Trom[HI'Y ; coct.: O. C. Areena,
T. H. CrporanoBa. - Tromenp :Trom[HI'Y, 2014. - 31 c. : mm. -
Pexum nocryma:http://elib.tyuiu.ru/wp-
content/uploads/2014/06/452.pdf.

5+ Op*

30

100

B/

12

KBanToBasi ontuka u aromnas ¢usuka [Tekct : DIeKTpOHHBIH
pecypc] : MeToOWuYecKHe yKazaHUs K JabopaTOpHBIM paboTaM Mo
mucnuuinie "®dusuka" (;mabopartopusie padoTel NeNe 6-1, 6-2, 6-3)
JUISL CTIELIMAIMCTOB TEXHUYECKUX HAINPABJICHUH MOATOTOBKH OYHOU
u 3a049HOM popMm oOyuenus. Y. 1 / Trom['HI'Y ; coct.: O. C. Areesa,
T. H. Crporanoga. - Tromens :TroM[HI'Y, 2014. - 32 c. : un., rpad.
- Pexum nocryma:http://elib.tyuiu.ru/wp-
content/uploads/2014/06/451.pdf.

5+ Op*

30

100

T15/1

13

MeTtoauueckne Yyka3zaHus K JabopaTopHbIM paboTam  TIO
nucuuruinHe "®Ouznka" pazgen "Mexanuka" [Tekcr : DneKTpoHHBIN
pecypc] : Ul CIEIUANINCTOB BCEX TEXHUYECKUX HampapieHui. Y. 1
/ TromI'HI'Y ; coct.: M. A. [lybuk, A. M. Tapxanora. - TiomeHb
:TroM[HIT'Y, 2015. - 40 c. - Peskum nocrtyna:http://elib.tyuiu.ru/wp-
content/uploads/2016/03/726_47.pdf.

5+ Op*

30

100

T15]1

14

MeTtoauueckne Yyka3zaHuss K JabopaTopHbIM paboTam TIO
nuctuinHe "dusuka" pasznen "Mexanuka" [Tekcer : DIeKTpOHHBIN
pecypc] : Ui CHIEIUANINCTOB BCeX TEXHUYECKUX HampaBieHuid. Y. 2
/ Trom[HI'Y ; coct.: M. A. lyOuk, A. M. TapxanoBa. - TromeHb
:TromMI'HI'Y, 2015. - 49 c. - Peskum nocryna:http://elib.tyuiu.ru/wp-
content/uploads/2016/03/726_48.pdf

5+ Op*

30

100

T15]1

15

MeTtoauyeckne yka3zaHus K J1a0opaTopHBIM padoTaMm  Io
muctmiinHe  "®dm3uka" pasgen "MonekynsapHas pusnka" s
CIEIMATUCTOB  BCEX TeXHWYeckux HampasieHuit [Tekcr
OnexrponHsbii pecype] . U. 1 / Trom[HI'Y ; coct.: M. A. JlybOuk, A.
M. Tapxanoma. - Tromenp :TroM[HI'Y, 2015. - 41 c. - Pexum
nocrtyma:http://elib.tyuiu.ru/wp-
content/uploads/2016/03/726_49.pdf.

5+ OPpP*

30

100

TB]1
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16

MeTtoauueckne yka3aHuss K Ja0opaTopHbIM paboTaMm 1O
muctmmnHe  "Ousuka" pasmen "MonexkynspHas Qusuka" s
CIICIMAIUCTOB  BCEX TEXHWYECKMX HampasiieHuit [Tekcr

Onexrponnsbid pecype] . Y. 2 / Trom[HI'Y ; coct.: M. A. JlyOuk, A.
M. Tapxanoma. - Tromens :TroM[HI'Y, 2015. - 38 c. - Pexum
nocryma:http://elib.tyuiu.ru/wp-
content/uploads/2016/03/726_50.pdf.

5+ Op*

30 100

B/

PykoBouTesb 00pa3oBaTeIbHOMN MPOrpaMMBl
2021r.
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A.E. Anamkuna Jlupextop BUK
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