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PABOYAA NTPOTPAMMA INCIAITJIMHBI (MO Y JIA)

b1.0.12 ®usuka
Ha 324 yaca(oB), 9 3aueTHBIX(bIC) eaUHMI(BI)
JUIs1 HarpaBJieHUs1 MoAroToBku (cnermanbHocT) 21.05.02 - [MpuknagHas reosorust

cocraBjieHa B coorBercTBUU ¢ ®PI'OC BO, yTBEpkI€HHBIM TPUKA30M
MunrctepcTBa 0Opa3oBaHus M Hayku Poccuiickont ®epepanuu ot
« » 20 r. No

[Mpoduspb — IMorcku 1 pa3Besika MOJ3EMHBIX BOJ U MHKEHEPHO-T€0JIOrMUeCKIe U3bICKaHUs (st
Habopa 2021)
dopma oOyueHus: 3a09Has



1. Oprann3anuoHHO-MeTOAUY€eCKUH pa3eJt
1.1 ey 1 3aga4u AU CIUIINHBI (MOTYJIA)
Lenb u3yueHus: AUCHUILTAHBL:

(opmupoBaHrEe y CTYAEHTOB TMpeICTAaBJICHHWA, MOHSATHH, 3HAHWI O Hambojee OOIIMX
3aKOHOMEPHOCTSIX Pa3JIMYHBIX (DOPM JBMKEHUSI MAaTePHUHU, KaK HAYYHOM (PyHJIAMEHTE MOCTPOCHUS
CIIEIMAIbHBIX TEXHUUECKUX JUCIUIUIMH M OCHOBE OOBEKTUBHOIO U3y4YEHHs OKPYKAIOIIEero Myupa a
TaK’ke KaK COCTABHOW YacTH KOMIIETEHIINI, KOTOpbIe NOJUKEH MPHOOPECTH CTYAEHT B IpoIiecce
o0yueHus.

3anauv N3yyeHus TUCIUILIMHBL:

B npouecce uzydyeHus "®u3nku" CTyAEHThI TOJIKHBI OBJIAJIETh 3HAHUAMU (PU3UUECKUX SBJICHU,
(pyHIaMeHTaNIbHBIX MOHSATUI, 3aKOHOB M TEOPUN KJIACCUYECKOW U COBPEMEHHOW (PU3UKH, YMETb
MPUMEHSATh CUCTEMY (DYHIAMEHTATbHBIX 3HAHWI 17151 (POPMYJTUPOBAHUS U PEIICHUS] TEXHUYECKUX
Y TEXHOJIOTUIECKHX IMPOOJIeM B 00JIaCTH TOPHOTO JIeJIa, BBIPa0OTAaTh CIIOCOOHOCTh K aOCTPaKTHOMY
MBIILIEHUIO, aHAIU3Y, CHHTE3Y a TaKKe MCIOJIb30BAaHUIO TEOPETUUECKUX 3HAHUI MIPU BHITOJTHEHUN
MIPOU3BOJICTBEHHBIX, TEXHOJIOTUYECKUX W WHXEHEPHBIX MCCIAEJIOBAaHUN B COOTBETCTBUU CO
cnenyaan3anei.

1.2. MecTo aucuuniannsl (moayJsi) B crpykrype OII

HucuummHa «®Pus3uka» BXxoauT B biok 1, oOs3arenbHON yacTh «AMCHMIUIMHBL (MOJLYJIN)»
oOpazoBareibHONM mporpaMMbl B cooTBeTcTBUU ¢ PI'OC 3++ u OTHOCHUTCS K Oa30BBIM
IWCHUIUTMHAM, 0OSI3aTeIbHBIM [Tl U3YYEHHsI CTYJEHTaMH sIBJIsieTcs 0a30BOW OCHOBOM M3y4eHHsI
OOIIETEeXHUYECKUX M CIEHUAJbHBIX TEXHUYECKUX [TUCHIUIUIMH: MEXaHUKa, JJIEKTPOTEXHUKA H
JIEKTPOHMKA, COMPOTHUBJEHUWE MaTepuaioB U [Jp. g YCHEHHOro OCBOEHHs JAWCLMIUIMHBI
CTYJEHTHI JOJDKHBI UMETh 0a30BYIO MOJATOTOBKY IO KypCy (PM3MKU B 0ObeMe MpOrpamMMbl OOIIETo
cpenHero o0Opa3oBaHMs, a Takke IO pasfejaM BbICIIEH MaTeMaTUKU: BEKTOpHas anreopa,
g depeHIabHOE M MHTErpajibHOE MCUMCleHUs, auddepeHiranbable ypaBHEHUS], Teopus
BEPOATHOCTM M MaTeMaThyecKas craTMcTvka. [ucnurumHa msydaercsa Ha 1,2 kypce B 1,2,3
CeMeCTpax.

1.3. O6beM qUCHAILINHBI (MOIYJIsI) ¢ YKa3aHHEM TPYJA0€MKOCTH BCeX BH/I0B YU4eOHOM
pPadoThI
OO61as TpyaOeMKOCTb JTUCIMIUIMHBL (MOAYJIsI) cocTaBisieT 9 3aueTHbIX(bie) eauHull(bl), 324
YacoB.

Bunap! 3ansTUI Cemectp 1 Cemectp 2 Cemectp 3 Bcero yacos
OOmas 324
TPYI0EMKOCTh
AyautopHsie 10 10 10 30
3aHSTHUS, B T.U.
JIeK1IMoOHHEIE 4 4 4 12




(JIK)

IIpakTueckue
(cemuHapckue)
(I13, C3)

JlaboparopHbie
(JIP)

CamocTosTebHA
s padoTa
cryaenroB (CPC)

62 62

98 222

dopma
MPOMEKYTOIHOMN
aTTecTaluy B
ceMmecTpe

DK3aMeH 3aueTr

DK3aMeH 72

KypcoBas pabota
(KypcoBoii
nipoekT) (KP,
KII)

2. IlepeyeHs MUIAHUPYEMBIX Pe3yJbTATOB 00yUeHUsI 10 JUCIHUILINHE, COOTHECEHHBIX C
IUIAHUPYEMbIMH pPe3yJbTaTaMH 0CBOEHHSI 00pPa30BaTeJbHOI IPOrPaMMbl

[Tnanupyemble pe3yJsibTaThl OCBOEHHUSI 00pa30BaTEIbHON

IPOT paMMBI

[InaHupyemble pe3yabTaThl
00y4eHUsI IO TUCITUTUTIHE

Kon u NHpukaTopbl JOCTUKEHUS JleCKpUIITOphI: 3HAHUS, YMEHMUS,
HauMEHOBaHUE KOMIIETEHLIMH, (POPMUPYEMBIE B HaBBIKU U (WJIM) OIBIT JEATEILHOCTH
KOMIIETEeHLIUH paMKax JUCLMILTTUHBI
VK-1 VK-1.1. Anammsupyer 3aaady, |3HaTh: cHOCOOBI, MYTHU BbIIEJIECHUS
BBIZIEJIsAs1 e Oa30BbIe COCTABJIAIONINE, | MpoOieMHOM
OCYIIECTBJISICT JEKOMIIO3ULMIO | CUTyauuu B IIpOLECCe aHalIu3a
3a1a4u poOIeMbI
Ywmers: ONpeesATh STaIlbl
paspenieHusi MpodseMbl C y4eTOM
BapUaTUBHBIX KOHTEKCTOB
Bnagers: mnpuemamu  BHISIBIEHUSA
pOOJIEMHON CUTYaIN
VK-1 VK-1.3. PaccmarpuBaer BO3MOXHBIE | 3HaTh:  TEOPETUYECKME  OCHOBBI
BapUAHTHI peleHus 3aJa4d, | CUCTEMHOIO [MOJXOja, IOHSTHE
OLEHMBasi MX JIOCTOMHCTBA M | pUCKa M KJIACCU(PUKALMIO PUCKOB
HEJIOCTaTK!

VY MeTs: aHaIM3upOBaTh MPOOJIEMHYIO




CUTYaLIMIO KaK CUCTEMY, BBISIBJISS €€
COCTaB/AIIIAE W CBA3U MEXKIY
HUAMH,  OINpPENENATh  BapUAHTHI
peleHus: TpOOJIEMHBIX CUTYalluH,
OLIEHMBATh KX IPEUMYILECTBA U
PUCKH

Bnamers:  npuemamm  aHanm3a
BApPUAHTOB pelIeHUsl NpoOsieM Ha
OCHOBE CHCTEMHOrO TIOAXOAa C
YUYETOM OLIEHKM MX MPEUMYILECTB U
PUCKOB

VK-6 VK-6.1. IIpumensieT 3HaHWe 0 CBOUX | 3HATH: TEOPETUKO-
pecypcax M UX  IIpelenax | MeToJoJOrMYecKue OCHOBBI
(JIMYHOCTHBIX, CUTYaTUBHBIX, | CaMOOLIEHKH, CaMOpa3BUTHS,
BPEMEHHBIX U T.]1.), AJIs caMmopeasn3alu
YCHEILTHOTo BBITIOJTHEHU S
HOPYYEHHOI PabOThI YMeTb: MpuUMeHsATh pedIeKCUBHbIE
METOIBl B  IIpollecce  OLEHKH
Pa3HOOOpa3HBIX pecypcos,
UCIIOJIb3YEMBIX JJIS1 PEIIeHUs 3aaay
CaMOOpPraHM3alMK U CAMOPa3BUTUS
Bnazsets: npreMamu caMOpa3BUTHS U
caMmopeasn3aluu B
Npo(PecCUOHAIBHOM U JIPYTUX
cepax nedaTesbHOCTH
YK-6 VK-6.5. [lemoHcTpUpyeT uHTEpeC K | 3HATH: OCHOBHBIE BU/[IbI

yuebe u UCTIOJb3YeT
IPeOCTABIsIEMbIE BO3BMOKHOCTH U151
NpUOOpETeHUs1 HOBBIX 3HAHUU WU
HaBBIKOB

npoecCUOHAILHOTO  00pa30BaHus,
CocoObl  MPUOOpPETEHHs]  HOBBIX
3HAHUI U HaBBHIKOB C  LEJbIO
COBEPILIEHCTBOBAHUS cBoei
JesITeIbHOCTH

YMerTs: onpeaesars nyTy 1
MEXaHU3Mbl  COBEPILUEHCTBOBAHUS
JIMYHOCTHOT'O ¥ POheCCUOHATILHOTO
CTAQHOBJIEHUS B COOTBETCTBUU C
n30paHHOI chepoit
poheCCUOHAIBHOM AeATEIbHOCTH

Biasets: mpuemMaMu JIeMOHCTpAIUN
uHTepeca K ydeOe, MCIOJIb30BaHUS
NPE/IOCTaBJIEHHBIX ~ BO3MOKHOCTEN
VTSt 1poeCCUOHATIBHOTO u
JIMYHOCTHOTO Pa3BUTHUSI

OIIK-3

OIIK-3.1. 3HaeT OCHOBHEIE

3HaTh: OCHOBHBIE ITOJIOKEHHUS




TIOJIOKEHU ST
(byHIaMEHTAIbHBIX €CTECTBEHHBIX
HayK U

HAYYHBIX TEOPHIA, HEOOXOJUMBIX ITPU
NIPOBEICHUN HAay4HO-
UCCIIeIOBATEIbCKUX padoT 110
U3YUYECHUIO ¥ BOCIIPOU3BOJICTBY
MHUHEPAJIbHO-CHIPhEBOI Oa3bl

(byHIaMeHTaIbHBIX €CTECTBEHHBIX
HayK U

HAay4YHBIX TEOPHiA, HEOOXOJUMBIX MTPU
MIPOBE/ICHUU
Hay4HOUCCJIEJOBATEIbCKUX PadOT MO
W3YYEHUIO U BOCIIPOM3BOJICTBY
MUHEPaJIbHO-CHIPhEBOI Oa3bl

VY MeThb: UCII0/Ib30BaTh OCHOBHBIE
NO0JIOKEHUs (PyHAAMEHTAIbHBIX
€CTECTBEHHBIX HayK, HEOOXOJUMBIX
npu MIPOBEACHUU Hay4YHOU-
CcJIeJOBaTEIbCKUX PadoT Mo
W3YYEHUIO U BOCIIPOU3BOJICTBY
MUHEPaJIbHO-CHIPhEBOI Oa3bl

Brnagets: meTonamu
(pbyHaMeHTaNIbHBIX €CTECTBEHHbBIX
HayK, HEOOXOJUMBIX MU
MIPOBE/ICHUU
Hay4HOUCCJIEJOBATEIbCKUX PadOT MO
M3YYEHUIO U BOCIIPOM3BOJICTBY
MUHEPaJIbHO-CHIPhEBOI Oa3bl

3. Conep:xanne qUCHUILIAHBI

3.1. Pa3zgeJnl JUCHUILINHELI 1 BUALI 3aHATHI

3.1 CTpykTypa JUCHMILIMHBI 11 3a09HOH POopPMBI 00yueHust

Mopyns | Homep [HaumeHnoBanue Temsl pazaena Bcero | Aymutopus | C
pasnena paszena 4acoB € 3aHATHSA P
C
JU |11 | JI
K |3 |P
(C
3)
1 1.1 dusnueckue Kunematuka; [Iunamuka; 54 4 [0 |6 |44
OCHOBBI 3aKOHBI COXPAaHEHUS;
MEXAHUKHN DJIEeMEHTbl MEXAHUKU
SKUIKOCTEN; DIIeMEHTBI
TEOPUU OTHOCUTETBHOCTU
2 2.1 Monekynsipnas | Kunermueckas teopust 20 010 |0 (20
(puzuka UICAJIbHBIX T'a30B;
TepmoanHamuka
3 3.1 DJIEKTPUYECTB | DIIEKTPOMArHUTHOE MoJIe 58 4 10 [6 [48




0 ¥ MarHeTusMm B BakyyMme; [IBrxeHue
3apsIKEHHBIX YaCTHIL B
9JIEKTPUUYECKOM U
MarHUTHOM IIOJISIX;
Bzaumonaericteue
3JIEKTPUYECKUX U
MArHUTHBIX IOJIEM.
YpaBHenuss Makcgesa;
DNeKTpUYecKue u
MarHUTHBIE CBOMCTBA
BeriectBa; [IpoBoauMocTh
pasHBIX cpef
4 4.1 Konebanusa un KosnebaTenbpHbie 16 0[O0 |O [16
BOJIHBI npouiecchl; BoaHOBbIE
MIPOIIECCHI
5 5.1 OnTuka I'eomeTrpuueckas onrTuka; 42 4 10 |6 |32
BoiHoBas onruka;
KBanToBas onTtuka
6 6.1 OcCHOBBI BonHoBhIe cBoOiicTBa 38 010 [0 |38
ATOMHOM MUK POYACTHIL;
(puzuku n KBanToBanue
KBaHTOBOW (buzmyeckux BeIMUMH;
MEXaHUKHU ATOMBI U MOJIEKYJIbI;
N3nydeHue u CrieKTpel
7 7.1 OcCHOBBI KBanToBas cratuctuka 8 010 |0 8
KBaHTOBOH
CTATUCTHKH U
(puzukn
TBEP/IOTO TeJia
8 8.1 OCHOBEI ATOMHOE A11pO; 16 0O ]O0 |0 |16
(puzuku DJiIeMEeHTapHbIE YACTULIbI
ATOMHOTO spa
u
3JIEMEHTAPHbIX
YaCTHII
Hrtoro 252 12 10 |18 |222
3.2. Conepxxkanue pa3jgeoB JUCHHUILIMHBI
3.2.1. JIekiuoHHBIE 3aHATHSA, COJePKaHNEe H 00beM B yacax
Mopyns | Homep Tema Copepxanue TpynoemMKocTb
pasnena (B yacax)
1 1.1 JurHamuka JIMHaMHUYEeCKHEe XapaKTepUCTUKU 2




IMOCTYNATEJIbHOI'O U BpAlIaTECJIbHOI'O

JIBYKEHUI.
1.1 3aKOHBI Ornncanue IBUKEHHUS CUCTEMBI 2
COXpaHEHUs B3aMMO/EHCTBYIOIMX TeJI. 3aKOHBI
COXPAHEHHUS UMITYJIbCa, MOMEHTA
MIMITYJIbCa, MEXAHUYECKOW SHEPIUU.
3 3.1 Dnektpomariu | OCHOBHbBIE XapaKTEPUCTUKHU U CBOICTBA 2
THOE TOJIE B | 9JIEKTPOCTATUYECKOTO 10J1s1. OCHOBHBIE
BaKyyMe. XapaKTEPUCTUKU U CBOMCTBA
MarHMTOCTaTUYECKOTO MO
3.1 [TpoBogumocts | Cuiia U IIOTHOCTh TOKA. 3aKOH OMma. 2
Ppa3HbIX cpex 3akoH [lxxoyns-Jlenna. [TpaBuia
Kupxroga. DnexktpoHHas Teopus
MIPOBOJIMMOCTH METAJLJIOB.
5 5.1 BonHoBas WNurepdepentms audpakims BOJH. 2
OIITHKA Ionapuszanus BosH. Ilornomenue,
paccesiHUsA U IUCTIEPCUS CBETA.
5.1 KBanToBas Tennosoe uznyyeHne. PoroapdexT. 2
OITHKA ®oToHbI, CBOICTBA (POTOHOB.
8
3.2.2. [IpakTu4YecKHe 3aHATHA, COJAepPrKaHNe H 00beM B yacax
Mopyns | Homep Tema Copepxanue TpynoemMKocThb
pasnena (B yacax)
3.2.3. JIabopaTopHble 3aHSTHS, COJlep:KaHue H 00'beM B yacax
Mopyns | Homep Tema Conepxanue TpynoemMKocTb
paznena (B yacax)
| 1.1 Kunematuka | OOGpaboTKa pe3yabTaToB (PU3NYECKOrO 2
IKCIIEpUMEHTA
1.1 3aKOHbI [IpumeHeHune 3aKOHa COXpaHEHUs 4
COXpaHEHUs SHEpPIUY B SKCIEPUMEHTAJIbHBIX
3aJa4yax
3 3.1 IIpoBoguMoOCTh N3mepenus conpoTusiieHUsA 6

Pas3HBbIX Cpej

MIPOBOJHUKOB C TIOMOIIIBIO MOCTA
Vuncrona; MccnenoBanus 3aBUCUMOCTH
CWJIBI TOKA, HAMPSI)KEHH I, MOIITHOCTH U
K03 (pULIMEHTA MTOJIE3HOTO ACUCTBUS B




LIEIY TIOCTOSTHHOTO TOKA OT
COIPOTHUBJIEHUSI HAIPy3KHU

5 5.1 BomHosas OnpeneneHue IJMHbI BOJHBI CBETA C 2
OITUKA MOMOIIIBI0 AU(PAKITUOHHON PEIIeTKH
5.1 KBanroBas Onpenenenue nocrosiHHon Credana 4
OITUKA -Bonbiimana. MI3yyeHue 3akOHOB
(poroapdexra. Onpenenenue
nocrostHHON [1nanka.
8
3.3. Conep:xanue MaTepuaJoB, BLIHOCHUMBIX HA CAMOCTOSATEJbHOE H3yYeHue
Moayns | Homep | ConepxaHue MaTepualioB, Buppl camoctositenbHON TpynoemMKocTh
pasgena BBIHOCMMOTI'O Ha IEeATETIBHOCTH (B yacax)
CaMOCTOSITEIbHOE
U3y4eHue
1 1.1 Baumucruueckoe Koncnekr; J1.K.; Dkcn; D 8
OBIKEHME pecypcsl; V.3.
1.1 3akonsl Keruepa. Ione Koncnexkr; II.K.; Dxcm; Da 8
TATOTEHUS U €ro Harpsi- pecypcsl; V.3.
keHHocTh. Kocmuueckue
ckopoctu. Hennepuu-
QJbHBIE CUCTEMbI OTCYETA.
Cwibl MHEPLIUN.
1.1 VpaBHeHUe IBUKEHUS TET Koncnekr; xkcrr; 91 8
MEPEMEHHON MacCChl. pecypchl; V.3.
CBo0OOIHBIE OCU
BpaieHus. ['mpockomn
1.1 Bszkocts. JlamuHapHbIA 1 KoHcnekT; D1 pecypcesl; 8
HEJIAMUHAPHBIN peXUM
TEUYEHUS KUTKOCTEN.
JIBUKEHUE B KUAKOCTSX U
rasax.
1.1 OcHOBBI TEOpPUH A1 pecype, A.K 12
OTHOCHUTEJIbHOCTH
2 2.1 MonekynsipHo- KoHcnekT; 91 pecypcesl; 10
KUHETHYECKasi Teopusl
UjieabHBIX a30B
2.1 Peanbhbie raswr, xxugkoctu | Koncnekr; JI.K.; Dken; D 10
U TBepAble Tesa pecypchl
3 3.1 [Ipumenenue npuHLMIIA I .K.; Dxcm; Kocriekt; 9 10




CYIEPIIO3UIINU, TEOPEMBI
I"aycca u Teopemsl 0
UUPKYJISAIUY 1)1 pellieHUs
3ajad.

pecypchl.

3.1

[TpumeHeHue IBUKEHUS
3apsKEHHBIX YaCTHLL B
MEKTPUIECKUX U
MarHMTHbIX MOJISIX B
TeXHUYE-CKUX
YCTPOKCTBaX: yCKOPUTEIN
3apsDKEHHBIX YACTHII,
3JIEKTPOHHOJTyYeBast
TpyOKa, apdext Xouia,
MI'I-reneparop.

H.K.; Koncriek; 9
pecypchi;

3.1

[Ipumenenue saBieHusA
3JIEKTPOMArHUTHOU
VHAYKIMUA B TEXHUYECKUX
YCTPOMCTBAX: FEHEPATOPBI
IIEPEMEHHOTI0 TOKA,
TpaHC(OPMATOPEI

I.K.; Koncrekr; Dn
pecypchl

10

3.1

VYcnoBus Ha rpaHuie
pasjesna IByX
JAU3IEKTPUKOB U
MarHeTHKOB.
[Tbe303pexr,
CerHeroaieKTpuKkH,
beppomarueTuku

KoHcnekt; D11 pecypcsl; ;
V3

3.1

[TpoBoguMOCTb Ta30B,
PacTBOPOB, JEKTPOJIUTOB.

KoHcriekT; D71 pecypchl

12

4.1

HuddepennmanbHbie
ypaBHEHUS] COOCTBEHHBIX,
3aTyXaloluX 1
BBIHYKJIEHHBIX KOJIEOAHUT
U UX pelleHus.
ABTOKOJIEOATEILHBIC
cuctemsl. [IpuHImmn
00paTHOM CBSI3H.

Koncnexr; II.K.; Dxcm; Da
pecypchl; V.3.

4.1

3BYKOBBIE BOJHBIL. DPPeKT
Horuiepa. JInH3el, npaBuiia
ITOCTPOEHHUS B TOHKUX
JIMH3aX.

KoncnekT; J1.K.; Dkcn; D
pecypesl; Cir.

5.1

JIunssl. [IpaBuna
MMOCTPOEHUS B TOHKMX
JIMH3aX

KoHcriekT; D71 pecypchl




5.1

[Ipumenenue
uHTepdepeHIy U
JupakLIUU B TEXHUKE

KoncnekT; 911 pecypcel

12

5.1

IIpumenenune

oroadpdekTa.

KoHcriekT; D71 pecypchl

12

HaBnenue ceeta. PPeKT
Komnrona

KoHcnekr; 911 pecypcesl

10

6.1

TyHHebHbIN 3(PPeKT.
JlunenHbIit
rapMOHMYECKHIA
OCLWILISATOP

Koncnekt; i1 pecypcsl

10

6.1

Ilepnognyeckas cucrema
H.N. Menneneena.

KoHcriekT; D71 pecypchl

6.1

XUMUYECKHe CBA3U U
CTpOCHUA MOJICKYJI

KoHcnekr; 911 pecypcebl

10

KBanroBas reopus
3JIEKTPOIPOBOAHOCTH
METAJUIOB.
CBepxIpoBOANMOCTb.
TepmoanekTpuyeckue
SIBJICHUS.

Koncnekt; i1 pecypcesl

HnepHaﬂ 9HEPreTrKa.

KoHcriekT; D71 pecypchl

8.1

Knaccudpukanus
9JIeMEHTAPHbIX YACTHII.

Koncnekt; D11 pecypcsl

4. ®oH/ OLIEHOYHBIX CPEJACTB /IS NPOBedeHNUs TeKYyIel U NPOMeKYTOYHOMH
aTTecTanuu 00yJamuxcs no JUCIHUIIHHE

®OHJI OLIEHOYHBIX Cp€ACTB TEKYIIETO KOHTPOJIA U HpOMG)KyTO‘IHOﬁ aTTeCTaluu I10 HUTOraM

OCBOCHUA NUCHUIIIUMHBI ITPEACTABIICH B IIPHUJIOKCHUM.

POHJI OIIEHOYHBIX CPEJICTB

5. YueoHO-MeTOqMYECKOE H HH(pOpPMAIIMOHHOE O0ecneYeHne JUCIHILINHDI

5.1. OcHoBHas JuTeparypa

5.1.1. IleuaTHble N3JaHUA

1. 1. CasenbeB, Urops Bragumuposuu. Kype ¢pusuku: B 3 1. T.1: Mexanuka. MonekynspHas

¢uzuka / CasenpeB Urops BnagumupoBuu. - MockBa

: Hayka, 1989. - 352 c. :

ni1. ISBN —

5-02-014430-4(T.1) . KommuectBo sk3emiuisipoB: 158. 2. CasenbeB, Urops Brnagumuposuu. Kypc

10
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oomeit ¢pusuku. T. 2 : DnaekTpuuectBo M MarHetusM. Boanbl. Ontuka / CasenbeB Mropb
BnanumupoBuu. - 3-e usg., uctp. - Mocksa : Hayka. I'n. pea. ¢us.-mar. aur., 1988. — 496 c. : un.
— 1-20. KonmnyectBo sx3emmisipoB: 18. 3. CasenweB, U.B. Kypc obmeit ¢puszuku : T. 3 : Onruka.
AtoMHas ¢usnka. Pusnka aToMHOro sapa u snemMeHrapHeix yactun / Y. B. Casenbes. - 4-e usn.,
crep. - Mocksa : Hayka. I'n. pen. ¢us.-mat. qur., 1987. — 528 c. : wi. — 0-85. KosmuectBo
9K3EMILISPOB: 46.

5.1.2. Uz3pgannsa u3 9BbC

1. 1. Ponuonos, Bacwmmiit HukonaeBuu. dusuka : YueOHoe nocodue / Ponuonos Bacwmuii
HukonaeBuy; Ponuonos B.H. - 2-e uzn. - M. : U3parensctBo FOpaidt, 2017. - 295. (YHuBepcuteTh
Poccun). - ISBN 978-5-534-01280-4. KomuuectBo 3x3emiuisipoB: 0 + e. 2. Wnbun, Bagum
AnekceeBnu. ®Pusuka : YueOHMK W npaktukyMm / Wneun Bagum AnekceeBuu; Wibun B.A.,
baxtuna E.I1O., Bunorpagosa H.B., Camoitnenko I1.U. - M. : U3parensctBo FOpaiit, 2017. - 399. -
(bakanasp. IIpukiannoit kypc). - ISBN 978-5-53401411-2. Konnuectso sk3emMiuisapos: 0 + €.

5.2. JlonoHUTeEJILHAS JUTEpaTypa
5.2.1. IleyaTHbIE N3 JaHUA

1. 1. BepxorypoB, AHatosmii PycnanoBuu. ®usmka: yyed. nocobue / BepxoTypoB AHaTosmii
PycnanoBuy, lamonun Buktop AnekcangpoBud. - Yura : Yurl'Y, 2011. - 176 c. - ISBN
9785-9293-0600-6. KomnuectBo 3k3emMiuisapos: 169. 2. Bepxorypos, AnHarosmii PyciaHosuu.
dumzuka : yued. mocodme / BepxorypoB Amnartommii PycnanoBuu, Illamonun Bukrtop
AnekcangpoBuy, benkun Cepren IOpbeBnu. - Ywmra : Yurl'V, 2010. - 243 c. - ISBN
978-5-9293-0646-4. KomuectBo sx3emiuisspoB: 164. 3. Tpodumosa, T. U. Kypc ¢usuku : yueo.
noco6ue / T. U. Tpopumona. - 2-e uzz., ucnp. u gom. - Mocksa : Beici. mk., 1990. — 478 c. —
ISBN 5-06-001540-8. KommuectBo 3x3eminisipos: 80. 4. CaBuyenko, H.JI. OcHOBBI (pu3uku : yueo.
nocodue. Y. 1 : Mexanuka. DnektponuHamuka. Tepmogunamuka / H. II. CaBuenko, T. B.
Kyspmuna, T. B. PaxnemoBa. — Ywura: 3ad6l'y, 2015. - 233 c. - ISBN 978-5-9293-1231-1.
KommuectBo sx3eMiuisipoB: 50 + e. 5. OcHoBbl pusuky : yued. nmocodue. Y. II : dusuka konedaHuit
1 BoJIH. OCHOBBI KBAaHTOBOW MeXaHUKU. PU3MKa aTOMHOTO sijipa M jaemMeHTapHbix yactuil / H.JI.
Capuenko [u gp.]. - Yura : 3a0l'y, 2015. - 267 c. - ISBN 978-5-9293-1460-5. - ISBN
978-5-9293-1162-8. KonuvectBo 3x3emiuisipos: 10 + e.

5.2.2. Uzpannsa u3 9BbC

1. 1. Tpopumosa T.U. PykoBoacTBO K perieHuio 3agad no ¢usuke. 3-e u3j., UCIp. U JOI.
VuebHoe mocobue Ui MpuKiIagHoro OakanmaBpuata. Tpodpumoa T.M., -M.: M3parembcTBO
IOpaiir, 2017.-265c.- https://www.biblio-
online.ru/viewer/1B164B8C-5D56-49A5-AE9BE2C23FF6479A.

5.3. ba3bl JaHHBIX, HH( OPMAIHOHHO-CIIPABOYHbIE 1 OUCKOBbIE€ CHCTEMbI

HazBanue Cchuika

Nudopmanmonnas cucrema «Eannoe okno | http://window.edu.ru/
JOCTyMa K 00pa30BaTeIbHBIM pecypcam»

11




Hayunast Dnexkrponnas bubmmoreka http://www.e-library.ru

DJIeKTPOHHbIE BepcuM yueOHHMKOB, mocodwuii, | http://www.zabgu.ru/
METOOUYECKMX pa3paboOTOK, YKa3aHWH U
pEKOMEHJAlMi 1O BCeM BHUJIAM Y4YeOHOM
paboTBl,  TPEIYCMOTPEHHBIX  BY30BCKOH
padoyeil MporpaMMoM, HaxoAsIuecs B
CBOOOJHOM  JOCTyme sl CTYICHTOB,
oOyyJaiolMxcsi B By3e, Ha BHYTPH CETEBOM
cepeepe

NHurepHeT-TecTupoBaHue http://test.i-exam.ru

6. ITepeyeHsb MPOrpaMMHOT0 00ecneYeHusI
[TporpammHoe obecriedenue odmiero HazHadeHus:: OC Microsoft Windows, Microsoft Office,
ABBYY FineReader, ESET NOD32 Smart Security Business Edition, Foxit Reader, AUBC
"Merallpo".
[TporpammHOe oOecrieyeHre CrielMaJIbHOrO Ha3HAUCHHMS:
1) Google Chrome

2) Mozilla Firefox

7. MaTepl/IaJIbHO-TeXHI/I‘leCKOC odecneyeHune JAUCHHUIIJIMHbI

HaumenoBaHue noMeieHui AJ1si TpoBeIeHUS OcCHAIIIEHHOCTh CHEUAIbHBIX [TOMELEHUN U
yueOHBIX 3aHSITUA W JJI1 CAMOCTOSITENILHOW | MOMEIIeHUH JIJIsl CAMOCTOSITEIbHOM PadOThI
padoThl 00YYAOIIMXCS

VyeOnbie ayautopum s npoBeneHust | CoctaB 000pyIOBaHUS U TEXHUIECKUX CPEICTB
3aHSATUH JIEKIIMOHHOTO TUIA oOyueHHs] yKa3aH B TACMOpTe ayAUTOPHH,
3aKpEeIJICHHOW paclMcaHueM Mo (PpakyIbTeTy

VyeOHble ayauTOpuu Ui TIPOBE/ICHUS
MPaKTUYECKUX 3aHATUN

VyeOHble  ayAUTOpPUM  JUISL  TIPOBEICHUS
Ja00paTOPHBIX 3aHATHIA

V4eOHble ayqUTOPHH JJIS1 TPOMEXYTOYHOU
aTTecTaluuun

Vyebuple ayautopum ans  npoBefeHus | CoctaB 000pydOBaHUS M TEXHUYECKUX CPENICTB
IPYNIOBBIX ¥ MHIUBUYaIbHBIX KOHCYJIbTAIMIA | OOyYeHus1 yKa3aH B IMacliopTe ayAuTOpuH,
3aKpErUIeHHOU pacnucaHueM 1o Kadeape

8. MeToanueckue peKOMeH/Jaliu M0 OPraHu3anuy U3y4eHus1 U CIUTIINHBI

Jlekuuy SBJISIIOTCST OCHOBHBIM HCTOYHHKOM TCOPETUYCCKOI0 MaTepuajia 110 OUCHUILIIMHC
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«Pusuka». [loceleHne U KOHCIIEKTUPOBAHUE JICKIWIA SIBJISIETCSI 00S13aTeJIbHOM COCTABJISIONIEH
YCHEITHOTO OCBOEHUSI AUCIIUTUIMHBL 00y YaIOIMUCS.

st 3¢ppeKTUBHOrO OCBOEHMsI MaTepHaia IUCHMIUIMHBL «Pu3nKa» HEOOXOAMMO BBIOJHEHUE
CIIEAYIOIIHUX TPeOOBAHUI:

- 00s13aTeNIbHOE TIOCEIEHNE BCEX JICKIIMOHHBIX W MPAaKTHYECKUX 3aHATHI, CIIOCOOCTBYIOILEE
CHCTEMHOMY OBJIAJICHUIO MaTEPHUAJIOM Kypca;

- BCE BOIIPOCHI COOTBETCTBYIOIIUX Pa3/Ie/iOB U TEM IO JUCIUIUIMHE HE0OXO0AMMO (PUKCHPOBATh (Ha
TMOOBIX HOCUTENSIX MH(OPMAIHN);

- 00s3aTeNbHOE BBHINOJHEHWE AOMAIIHMX 3aJaHuid sIBJISETCS BaXHEHWIIMM TpeOOBaHHEM WU
ycioBreM (POpPMHUPOBAHUS LIEJIOCTHOTO M CUCTEMHOTO 3HAHHUSI 10 AUCIUTUINHE;

- 00513aTeIbHOCTD JIMYHOW AKTUBHOCTH KaXKIOTO CTY/IeHTa Ha BCEX 3aHATHUSX MO JUCHUILINHE;

- B CJIy4asiX HESICHOCTH KaKHMX-JTMOO BOIIPOCOB, OOCYKIAaeMbIX Ha 3aHATHIX, HEOOXOJUMO 3a]aTh
COOTBETCTBYIOIIME BOIMPOCH MPENOJaBaTesio, a He OCTABJIATh MX HEMOHSTBIMH; - B CIy4asix
NPOIYCKOB 3aHATHHA TI0 YBAXKUTEJIbHBIM TPHUMHAM CTYJEHTaM MpPEAOCTaBISIeTCS TPaBO
NOATOTOBKM M TPE/ACTABJICHUs 33JlaHMi M OTBETOB HA BOMPOCH M3YYEHHOrO MaTepuana, C
pacyeToM Ha TIOMOIIIb MPEToIaBaTeNsl B €0 YCBOCHHUH;

- B CJIyYasx IMPOITyCKOB Oe3 YBaKUTEJIbHON MPUYMHBI CTYJEHT 00s3aH CaMOCTOSITEIbHO U3YUYHTh
COOTBETCTBYIOIIIUI MaTepua,

- HEOOXOJVMBIM YCIIOBUEM SIBJISIETCSI CaMOCTOSITEIbHOCTh M WHHMIMATHMBHOCTh CTYIEHTOB IIpH
KOHTpoJie Habopa OaJUIOB MO AUCHMIUIMHE IJIs YCHENIHOTO MPOXOXKIEHUS MPOMEXYTOYHOM
aTTeCTal|!.

[MopsmoK OpraHu3aIy CaMOCTOSITETbHOM paboTHI cTy1eHTOB CaMocTosITeNbHASI padoTa CTyJeHTOB
nperoaraer:

- CaMOCTOATEJIbHBI TOMCK, OOpadOTKy (aHAJU3, CHUHTE3, OOOOINeHWEe W CHCTEeMaTU3alnio),
aJlanTanyio He0OXOIMMOM IO JUCIMIUTMHE MH(OPMALIIH;

- BBITIOJTHEHHE 33/IaHUI /711 CAMOCTOSITENILHON PadoTHI;

- U3yYCHHUE U YCBOEHUE TEOPETHUYECKOro MaTepuasa, Npe/ICTaBIeHHOTO Ha JIEKIMOHHBIX 3aHATHSIX
¥ B COOTBETCTBYIOIIMX JIUTEPATYPHBIX UICTOYHUKAX (PEKOMEHyeMasi OCHOBHASI U IOTIOJTHUATEbHAS
JUTEepaTypa);

- CAMOCTOSITEIbHOE M3yYeHHE OTAEIIbHBIX BOITPOCOB Kypca;

- TIOJITOTOBKA K MPAaKTHYECKUM U JJAOOPATOPHBIM 3aHSTHUSM, B COOTBETCTBUM C PEKOMEHIALIUSMU
npenojgaBaTesns (BBHIMOJHEHWE KOHKPETHBIX 3a/IaHWid, COOTBETCTBYIOIIME OpPraHU3aIMOHHbBIC
JIEVICTBUS U T.11.).

[Mopsimok opraHu3aiyy 1ad0paTOPHOU PadOTH CTYJEHTOB

JlaboparopHasi paboTa CTYIEHTOB INPEAIOJIaraeT CO3HATENbHOW AKTUBHOW pabOThI HE TOJIBKO B
Jabopatopuu Tpu cOOpPKe YCTAHOBKM WM MPOBEICHUM M3MEPEHUH, HO U JIOMa TPH MOJ-TOTOBKE K
U3MEpEeHUsIM, 00pabOTKe pe3yJIbTaTOB U COCTABJICHHS OTYETA.

BrinonHeHne 1a00paTopHO pabOThl €CTh OIpeAeeHHas MOCIeA0BATENbHOCTh NEUCTBUNA: —
HIO/ITOTOBKA K SKCIIEPUMEHTY;

— MPOBE/ICHUE U3MEPEHMUIT;

— 00paboTKa MOJTyYeHHBIX Pe3yJIbTaTOB;

— (opMyIMpPOBKa BBHIBOJIOB M HANIMICAHHUE OTYETA.

J171s1 rpaMOTHOTO M OBICTPOTO MX BBHINIOJHEHUS JI0JKHA CJIOKHUTBCS ONpeeieHHast CUCTeMa 3HAHUI
U yMeHMHd (OPHMEHTHPOBOYHAS OCHOBA JEWCTBHS), KOTOpas OOECHEeuuT TpaBWIbHOE W
palMOHAILHOE MCIIOIHEHUE IEHCTBHSI.

[TosTOMY BBITIONHEHHME KaXIOW J1a0OpaTOpPHOM padoTh MO (pU3MKe HEOOXOIUMO HAYMHATH C
W3y4eHHsI ee OIKMCAHWs U TMPHUBECHNUS 3HAHUI B CHCTEMY, & UIMEHHO: — SICHO NPEACTaBUThH cebe
OOIIIYIO 11eJTb JAHHOW KOHKPETHOMW JJaO0paTOPHON padOTHl U MOCIIeI0BATEIbHOCTh 3a/1au, pPellicHre
KOTOPBIX MPUBEJET K IOCTHKEHUI0 OKOHYATEIbHOM LIeJH;
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— 3HaTh, Kakoe (pu3MuyecKoe SBJIEHHE U3yyaeTcss B JaHHOW paboTe, KaKUMH 3aBUCUMOCTSM
CBsI3aHbl OMUCHIBAIOLIME €TI0 BEJIMYHUHBI;

— 3HaTh OCHOBHbIE OCOOEHHOCTU OOBEKTA UCCIIEJOBAHUS

— W3YYUTh M yMeTh OOBSCHUTh (PU3MUECKHE OCHOBBI HCIOJIB3YEMBIX B padOTe METOIOB
U3MEPEHHS] UICKOMBIX BEJIMUMH;

— YMeTbh HapUCOBATh NMPUHLMIHAIBHYIO CXEMY MCIIOJb3yEMOIl YCTAHOBKM U 3HATh HAa3HAYEHHE
KaXJI0ro U3 ee y3JI0B;

— 3HATh MOCJIEJOBATEILHOCTD BBIITOJHEHHS ITAIIOB JIAOOPATOPHOM padOTHI;

— uMeTh oOllee NMpeAcTaBiIeHre 00 OXKUIAEMBIX pe3yJbTaTax MPOBOJMMOIO IKCIIEPUMEHTA U
YMETb BBIOpATh METO/I, HYKHBII JJI1 MIX MaTeMaTHUeCKor 0OpaboTKU

[opsnok opraHU3aLuK CTYIEHTOB Ha MPAKTUYECKOM 3aHATUU

Ha mnpakTtuveckux 3aHATHSIX OOOOIMIAIOTCS M CHUCTEMATHU3UPYIOTCS 3HAHHS IOJydeHHbIe Ha
JIEKIIMOHHBIX 3aHATUAX U (POPMHUPYIOTCS YMEHUS pellaTh TUIOBbIE 3agauu. [lpu pemenun 3a-nau
1o (pU3UKE CTYIEHT JOJIKEH YMETh:

- BBIJIEJISATH OIKMCHIBaEMOe siBJieHNe (0OBEKT), aHAIM3UPOBATh YCIIOBUE 33/1a4H;

- BBIIIOJIHATH [IOCTPOEHUE MOJE/H SIBJICHUS;

- (popMyIMPOBATH BBIBO/IBI U3 MOJIEIH;

- BbIAIBJISITH IPUMEHEHUS TIOJYYEHHBIX 3HAaHUI B PO ECCUOHATBHON AeSATEIbHOCTH.
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PazpaboTumk/rpynmna pa3padOTIMKOB:
Amnaronuii [Tpokonbesuy pyKkuHUH

Tunosas nporpamMma yTBep:KJeHa

CornacoBana ¢ BblITycKalwollen kadeapoi
3aBenyommii kKadeapou
«__» 20
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