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O6CY)KI[€H3. Ha 3aC€JaHnHn MeTO,Z[I/I‘IeCKOﬁ KOMHCCHUH HWHCTHUTYyTA:

[Iporokon ot 25.05.2023r. Ne9

B®O

r. CBOOOIHBII
2023 r.



Buzuposanue PII/] 1151 ncnosiHeHUs1 B 04epeTHOM Y4eOGHOM roay

IIpencenarens MK PHC

2024 r.

Pabouyas mporpaMma nepecMoTpeHa, o0cyskJeHa 1 o1o0peHa asst
ucnoiaHeHus B 2024-2025 yueOHOM Tonqy Ha 3aceqaHuy Kadeapbl

AMWXKT
IIporokon or 2024r1. Ne
3aB. kadenpoii [3t06a T.H.
Busuposanue PII/] 1yis1 ncnosiHeHUs1 B 04epPeTHOM Y4eGHOM roay
Ipencenarens MK PHC

2025 r.

Pabouas nmporpamMmMa rnepecMoTpeHa, o0cykaeHa U 0q00peHa s
ucnoinHeHus B 2025-2026 yueOHOM Tony Ha 3aceqaHuy Kadeapbl

AMIDKT
IIporokon or 2025r. Ne
3aB. xadenpoit [3r06a T.H.
Busuposanue PII/I nJist ucno/iHeHUsI B 04epeIHOM Y4eOHOM roay
[Ipencenarens MK PHC

2026.

PaGouast mporpaMma mnepecMoTpeHa, 00CykJIeHa U o1o0peHa s
ucnoaaenus B 2026-2027 yueOHoM roay Ha 3aceJaHny Kabeapbl

AMWXKT
[Iporokon or 2026 . Ne
3aB. kadenpoii [3r06a T.H.
Buzuposanue PII/I 1y ncnoiHeHUs B 04epelHOM Y4eOHOM roay
IIpeacenarens MK PHC

2027 r.

Pabouas mporpaMma repecMoTpeHa, 00CyxKIeHa 1 0To0peHa [T

ucnoaHeHus B 2027-2028 yueOHoM roay Ha 3aceqaHny Kaheapol
AMIXKT

[Iporokon or 2027r. Ne
3aB. kadenpoii J[3r06a T.H.



Pabouas nporpamMma qucruiuinHel Orznka

paspaborana B coorBeTcTBHE ¢ PI'OC, yTBEpsKIeHHBIM IpHKa3oM MuHHcTepcTBa 00pa3oBaHust U Hayku Poccuiickoit
®Oenepanun ot 27.03.2018 Ne 215

KBammduxanms HMH2KeHep nyTeil coo01eHns

®dopma obydeHus o4yHast

OBBEM JUCIUITIJIMHBI MOAYJIS) B 3AYETHBIX EJUHUIIAX C YKAZAHUEM KOJTMYECTBA
AKAJEMHUYECKHUX YACOB, BBITEJTEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCA C
MPENOJIABATEJIEM (ITO BUJIAM YYEBHBIX 3AHATHIT) 1 HA CAMOCTOSITEJBHYIO PABOTY
OBYYAIOIIIUXCS

OO6mmas TpyI0eMKOCTh 10 3ET

Yacos 1o yueOHOMY ILIaHy 360 Bubl KOHTPOJS B ceMecTpax:
B TOM YHCJIIC: 9K3aMeHHI (cemecTp) 2
KOHTaKTHas pabora 120 3a4€ThI (CemecTp) 1
caMoCTOsITeNbHast paboTa 204 PIP I eem. (1), 2 cem. (1)
4acoB Ha KOHTPOIIb 36

PacnpepeneHne 4yacoB AUCLUNIINHBI MO ceMecTpam (Kypcam)

Cemectp
(<Kypc>.<Cemec | 1(1.1) 2(1.2)
Tp Ha Kypee>) HUroro
Henenp 18 16 5/6
Bup 3ansaTuii yin [ PO| vo | PO | vOo PIT
Jlexuuu 32 (32 |16 |16 |48 |48
JlabopaTtopHbie 16 |16 |16 |16 |32 (32
[Ipakruueckue 16 (16 |16 |16 [32 |32
Kontponb 4 4 4 4 8 8
CaMOCTOSITEIIBHO
1 paboThI
B Tom uncrne 10 |10 |8 8 18 |18
WHT.
Uroro ayn. 64 (64 |48 |48 [112 (112
Konrakrnas 68 [68 |52 |52 [120 (120
pabota
Cam. pabora 112 (112192 |92 |204 |204
UYace! Ha 36 |36 |36 |36
KOHTPOJIb
Hroro 180 [ 180 | 180 [ 180 | 360 | 360




1. AHHOTALYSI JUCUUILIMHBI (MO YJIST)

1.1 | Mexanuka: 3akOHbI MEXaHUKH [IOCTYATEIbHOIO U BPAILATEIbHOIO ABUKEHUSI MAaTePUAIbHOU TOUKU U TBEPJOrO TEa,
3aKOHBI COXPAaHEHUsI MEXaHUUECKON SHEPIUHU, UMITYJIbCa, MOMEHTA UMITyJIbca. MonekyspHas (GU3UKa 1 TepMOJHMHAMUKA:
OCHOBBI MOJIEKYJIIPHO-KMHETHUECKOH Teopuu. Tepmonunamuka. OCHOBBI KIIACCHYECKOH CTATHCTUYECKOH (DU3UKH.
ONeKTpOMarHeTH3M»: JINEeKTPOCTaTHKA. 3aKOHBI IOCTOSHHOI'O TOKa. MarHUTHOE IT0JIe B BAaKyyMe U B BEII[ECTBE.
OnexrpomaraerusM. Konebanus u Bomabl: CBOOOIHBIE U BBIHYK/ICHHBIC KoebaHus. BonHbl. DnexrpoMarHuTHOE HONe.
Ontuka: BonHoBast ontuka. KBanToBast ontuka. «KBaHTOBas MexaHuka». KBaHTOBOMEXaHHYECKOE OMMCAHUE TTOBEICHUS
MHKPOYACTHUII. DIIEMEHTHI SIepHON GHU3NKH M (HU3UKU FITEMESHTAPHBIX YaCTHII.

2. MECTO JUCHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBbI

Kon quciumminHer: | b1.0.07

2.1 | TpeGoBanus Kk npeaBapUTeJIbLHOIl NOATOTOBKe 00y4aloLIerocs:

2.1.1 | Briciast MaTeMaTHKa

2.1.2| Mudopmaruka

2.2 | JuCuUMILUIMHBI ¥ IPAKTUHKH, JJI51 KOTOPBIX OCBOEHHE JAHHOH TUCHUILINHBI (MOIYJIs1) HEOOXOAUMO KAK
npeauiecTBymouiee:

2.2.1 | DOnexrpoTexHuKa U NEKTPOHUKA

2.2.2 | TepmoarHaMMKa U TeIUIoNepeaadya

2.2.3 | DneKTpOMOHTaXKHAsI IPAKTHKA

2.2.4| OCHOBBI MEXaHUKHU

2.2.5| DnexTpuuecKie MalTuHbI

2.2.6| Teoperuueckasi MEXaHUKa

2.2.7 | MarepuanoBeieHH€ U TEXHOIOT U KOHCTPYKIMOHHBIX MaTepHUajIoB

3. IEPEYEHbDb IINTAHUPYEMBIX PE3YJIIbTATOB OBYYEHHMS IO JUCHUTITIMHE (MO YJIIO),
COOTHECEHHBIX C IIJTAHUPYEMBIMU PE3YJIbTATAMH OCBOEHHSI OBPA3OBATEJIbHOM ITPOI'PAMMBI

OIIK-1: CnocodeH pemiaTh HHKEHEPHbIE 321241 B IPO()eCCHOHAIBHOI JeATeIbHOCTH ¢ HCI0Jb30BAHIEM METO10B
€CTeCTBEHHBIX HAYK, MATEMATHYECKOI0 AaHAJIHU3a U MO/JAeJIHPOBAHNA

3HaThb:

(yHIaMeHTaIBHbIC TIOHATHS, TEOPUU U 3aKOHBI (DM3HUKH JJIS PEIICHIS HHXKCHEPHBIX 3a/1a4;

YMmeTh:

HCII0JIb30BATh q)yHI[aMGHTaJIBHI)Ie TIOHATHA, TCOPUU U 3aKOHBI (bI/ISI/IIG/I JUTA pCIICHUA MHXKCHCPHBIX 3a/1a4

Baanernb:

MeTO}IaMI/I MAaTEMaTHYCCKOIo OIMMCaHusA U MOACIINPOBAHU S (1)I/ISI/I‘I€CKI/IX SIBJICHUH K MMpOonECCCOB, ONPCACIIAOIINX NPHUHIUIIBI pa6OTLI
TOABUXKHOI'O COCTaBa KEJIE3HBIX TOPOrH €ro CUCTEM; OCHOBHBIMU 3aKOHAMU U METOAAMU MEXaHUKU, METOAAMU q)I/I?)I/IKO-
XHUMHYCCKOI'0 aHaJIn3a

4. CONEP)KAHUE JUCHUIITIMHBI (MOAYJIS), CTPYKTYPHPOBAHHOE IO TEMAM (PA3JEJIAM) C YKASAHUEM
OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJEMUYECKHNX YACOB U BU/10B YYEBHBIX 3AHATHUN

Kon HaumeHoBaHUe pa3/iesioB U TeM /BT Cemectp Kommneren- Hure
Yacos Jlutepartypa IIpumeuyanue
3aHATHSA 3aHATHA/ / Kype 107071 PAKT.

Pasznen 1. Jlekuuu

1.1 MexaHuka: 3aKOHBI MEXaHUKH 1 14 OIIK-1 JI1.1J12.11 2 JICKITUSI-
MOCTYMATENBFHOTO U BPaIlaTEIbHOIO JI2.12J13.5 BU3YyaTU3aIHA
JIBUKECHHSI MaTEPUAIbHOW TOYKH U 22

TBEPIOTO TeJIa, 3aKOHBI COXPAaHESHHS
MEXaHHUYECKOH YHEPTUH, UMITYJIbCA,
MOMEHTa umiyibea. /JIex/

1.2 MornekynspHas Gpu3KKa 1 1 6 OIIK-1 J1.1J12.4 2 JICKIHSI-
TepmoarHaMuka: OCHOBBI MOJIEKYJISIPHO- JI2.11 J12.12 BU3yaIN3alUs
KUHETUYECKOM Teopuu. TepMoniuHaMuKa. 3132
OCHOBBI KJIACCUYECKON CTaTUCTUYECKOM
¢msuxu. /Jex/

1.3 OJEeKTpOMarHeTu3M»: DIEKTPOCTaTHKA. 1 12 OIIK-1 JI1.1J12.12J13 0
3aKoHBI TOCTOSTHHOTO TOKAa. MarHuTHoe A1
1oJie B BaKyyMe U B BEIIECTBE. 22

DnexrpomarnetusM. /JIex/




1.4 Konebanns u Bonasl: CBOOOIHBIE K OIIK-1 JI1.1J12.11 JIEKIIHS-
BBIHYKJICHHBIC KOeOaHusi. BoaHbI. J12.12J13.4 BHU3YaJIU3aIus
DnekrpoMarauTHoe mone. /JIex/ 22

1.5 Ontuka: Bonnosas ontuka. KBantoBas OIIK-1 JI1.1J12.13
ontuka. /JIex/ 22

1.6 «KBaHTOBasI MEXaHUKa. OIIK-1 JI1.1J12.13J13
KBaHTOBOMEXaHHUYECKOE OMMUCAHHE 4
TTOBE/ICHNS MUKpodacTuIl. /JIex/ 32

1.7 DJeMEeHTHI SIepHON GU3UKHA U PH3HKA OIIK-1 JI1.1J12.2
QJIEMEHTAPHBIX yacTull. /JIex/ JI2.5J12.13

J2.14
2122
Paznen 2. [IpakTnyeckne 3aHATHSA

2.1 Kunemarnka u muHaMuka OIIK-1 JIL.1J12.7
MIOCTYNATENIBHOTO ABHKCHHUS JI2.11J13.18
MatepuanbHoil Touku /IIp/ 2233

2.2 3akoHbI coxpaHeHus B Mexanuke /IIp/ OIIK-1 JIL.1J12.7

JI2.11J13.18
22 33

2.3 Kunemaruka u 1uHaMuKa BpaiaTeabHOro OIIK-1 JI1.1J12.7
JBIDKEHUSI TBepaoro tena. Tect- JI2.11J13.18
koHTponb. /TIp/ 22 93

2.4 OCHOBHBIC TIOHSTHSI ¥ 3aKOHBI OIIK-1 JI1.1J12.6
TepMoxuHaMuKu. TecT-koHTpOIs /TIp/ J2.9

JI2.11J13.12
313233
2.5 DNEKTPOCTATHUKA U TIOCTOSTHHBIN OIIK-1 JIL.1J12.7
tok. /TIp/ J2.8
J12.12J13.8
JI3.11 J13.14
JI3.16
22 33

2.6 3aKoHBI dNeKTpoMarseTu3ma. TecT- OIIK-1 JI1.1J12.3

KoHTpoJb. /TIp/ J12.8
JI2.12J13.6
212233

2.7 CBoOOIHBIE MEXaHUYECKHIE U OIIK-1 JI1.1J12.7

JJIEKTPOMAarHUTHBIC Konebanus /IIp/ J2.11
J12.12J13.4

JI3.15

22 33

2.8 MexaHu4yeckue U MIEeKTPOMarHUTHbIE OIIK-1 JI.1J12.7
KoJIeOaHus MO/ ICHCTBUEM BHEITHUX JI2.11
nepuognueckux cui Tect- J12.12J13.4
xoHTpOns. /IIp/ J3.15

32 33
2.9 KBanToBas ontuka. BonHoBbIe cBOMCTBA OIIK-1 JI1.1J12.6
cBera. TecT-koHTPOIb. /TIp/ J2.7
JI2.13J13.10
J3.17
22 93
2.10 DJIeMEHTHI KBAHTOBOM MEXaHUKH. TecT- OIIK-1 JI1.1J12.1
KkoHTpOIb. /IIp/ J2.2J12.3
J2.13
J12.14J13.7
212233
Pazgen 3. JlaGopaTopHbIe 3aHATHSA

3.1 Kpatxkast Teopust norpemHocTei. OIIK-1 JI1.1J12.10J13
JIabopartopHast pabota «3MepUTEIbHBIE 9
puOOpHI U 00pabOTKa PE3yIbTaTOB
n3Mmepennin» /J1ab/

3.2 IIpoBepka OCHOBHOTO ypaBHEHHUS OIIK-1 JI1.1J12.10 Pabora B
BpaIlaTeNbHOro ABIKeHUs /J1ab/ J12.11J13.1 MaJlbIX IpyIIax

92




33 IIpoBepka 3aKOHOB COXpaHEHUs IIPU 2 OIIK-1 JI1.1J12.10 Pabora B
yaape 1apoB /J1a6/ JI2.11J13.1 MaJIbIX IPyIIax
22
34 M3meHenue SHTPONUHN NIPU TUIABIICHUN 2 OIIK-1 JI1.1J12.10
ornoBa /JIad/ JI2.11J13.1
22
3.5 OmnpeneneHue yneabHOro COnpoTUBIICHHS 2 OIIK-1 JI1.1J12.10
METAJUTHYECKOTr0 MPpoBoaHNKa /J1ab/ J2.12
22
3.6 OnpexneneHre HHAYKIMH MAarHUTHOTO 2 OIIK-1 JI1.1J12.10 PaGora B
1107151 3eMJIN U TIOCTOSIHHON TaHT€HC- JI2.12J13.2 MaJIbIX IpyMIax
ranpBaHomeTpa /J1ab/ 22
3.7 N3yueHue sBieHus 3IEKTPOMarHUTHON 2 OIIK-1 JIT.1J12.10
nHaykuun /J1a6/ JI2.12J13.2
22
3.8 OrnpeneneHue MpUBEICHHON JJTUHBI 2 OIIK-1 JI1.1J12.10
000pOTHOr0 MasTHUKA U YCKOPEHHS JI2.11J13.4
cBoboxHOro magexus /J1a6/ 22
3.9 Nzydenue koneGaHU MAaTEMaTHIECKOTO 2 OIIK-1 JI1.1J12.10
masiTHuKa /J1ab/ JI2.11J13.1
22
3.10 Wzydenue natepdepentyn ceera /J1ad/ 2 OIIK-1 JI1.1J12.10 PaGora B
J12.13J13.3 MaJIbIX IPyIIax
22
3.11 OrnpenienieHue JIMHBI CBETOBOM BOJHBI 2 OIIK-1 JI1.1J12.10
nudpakoHHEIM MeTonoM /J1ab/ J12.13J13.3
22
3.12 M3yuyeHne 3aKOHOB BHEILIHETO 2 OIIK-1 JI1.1J12.10 PaGora B
dororddexra /J1ad/ J2.13 MAJIBIX TPYyIIIax
J12.14J13.3
J3.13
22
3.13 Onpezenenre MepBoOro NOTeHIKaNa 2 OIIK-1 JI1.1J12.10 Pabora B
BO30YKICHHUS aTOMa KPUIITOHA METOJIOM JI2.13 J12.14 MaJIbIX TpyTIax
Opanxka u I'epra /J1ad/ 22
3.14 N3yuenue apneHuit 2 OIIK-1 JI1.1J12.10
TepmodnekTpuuecTBa /J1ab/ JI2.13 J12.14
32
3.15 M3yueHne TpeKoB 3apsKEHHBIX YACTHI] 110 2 OIIK-1 JI1.1J12.10
roToBBIM (oTorpadusm /J1ad/ JI2.13 JI2.14
22
Pa3gen 4. CamocrosiTesnibHas pagora
4.1 ITpopaboTka TEOPETUIECKOr0 MaTeprana 50 OIIK-1 JI1.1J12.11
nekuuit /Cp/ JI2.12J13.5
JI3.11 JI3.18
22
4.2 IToaroroBka K 1a00paTOpHBIM 3aHATUSAM 14 OIIK-1 JI1.1J12.10
U cocTaBieHue oTueToB /Cp/ JI2.11
JI2.12J13.1
J13.2J13.9
JI3.11 JI3.16
32
4.3 ITonroroBka K MpakTHYECKUM 16 OIIK-1 JI1.1J12.4
sausaTusam /Cp/ J12.6 JI2.7
J12.8 712.9
JI2.11 J12.12
JI2.15J13.6
JI3.8 JI3.11
J13.12 J13.14
JI3.18

0102393




44

Boemonnenne u 3ammra PI'P 1 /Cp/

32

OIIK-1

JI1.1J12.4
J12.6 J12.8
J12.9 J12.11
J2.12
JI2.15J13.6
JI3.8 JI3.11
JI3.12 J13.14
JI3.18
31032

4.5

IMpopaboTka TeOpPETHYECKOro MaTepraa
nexuuii /Cp/

50

OIIK-1

J1.1J12.1
J2.2 J12.5
JI2.11 J12.12
J2.13
J12.14J13.4
21092

4.6

IMonroroBka K J1a00PaTOPHBIM 3aHATHAM
u coctapieHue orueToB /Cp/

10

OIlK-1

JI1.1J12.10

JI2.11 J12.12

J12.13J13.3
JI3.13
3132

4.7

IlonroroBka K MpakTUYECKUM
3ansatusm /Cp/

10

OIIK-1

J1.1J12.3
J12.6 J12.7
JI2.8 J12.11
J12.12 J12.13

J2.14

JI2.15J13.6
JI3.7 J13.10
JI3.15 J13.17

0103233

4.8

Bemonnenwue u 3ammura PI'P 2 /Cp/

22

OIIK-1

JI1.1J12.3
JI12.6 J12.7
J12.8 J12.11
J12.12 J12.13
J12.14
JI2.15J13.6
JI3.7 J13.10
JI3.15 J13.17
01092

Pasnen 5. Koutpoasn

5.1

3auer /3auér/

OIIK-1

J1.1J12.4
J2.7J12.8
J12.9J12.11
J2.12
J12.15J13.1
JI3.2J13.5
JI3.6 JI3.8
JI3.9 JI3.11
JI3.12J13.14
JI3.18
0102393

5.2

Dx3ameH /OKk3aMen/

36

OIIK-1

JI1.1J12.1
J2.2J12.3
J12.5 J12.6
J2.7J12.8
JI2.11 J12.12
J12.13 J12.14
JI2.15J13.3
JI3.4 J13.7
JI3.10 J13.13
JI3.15 J13.17
0102393

5. OHEHOYHBIE MATEPHAJIBI JJ151 TPOBEJEHUS ITIPOMEXKYTOYHOM ATTECTAIIUU

Pa3MmeleHbl B MNPUJIOKEHUH




6. YAEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHbI (MOAYJIS)

6.1. Pexomenayemasi 1ureparypa

6.1.1. IlepeyeHb OCHOBHOI JINTEPATYPbI, HEOOXOAUMOM /sl OCBOCHUS JMCHUIIIMHBI (MOLYJIS)

ABTOpBI, COCTaBUTEIN

3arnaBue

W3nmarenscTBO, TON

JI1.1 | Tpopumona T.H. Kypc ¢uzuku: Yueb. mocodbue Mocksa: Axanemus, 2016,
6.1.2. IlepeyeHb 1ONOJHUTEIbHOM JIUTEPATYPbI, HEOOXOAUMOI /151 OCBOCHUS TUCUHUILTUHBI (MOLYJIA)
ABTOpBI, COCTaBUTENH 3arnaBue WznarenscTBo, rox
JI2.1 |Manbmmes JI. T'., ®dusznka atoma u gapa ExarepunOypr: U3znareinpcTBo
IToB3uep A. A. Ypanbckoro yHUBEpCHUTETA,
2014,
http://biblioclub.ru/index.php?
page=book&id=276290
JI2.2 |Maremmes A. A. AromHas pusuka Cankr-IletepOypr:
UznaTenscTBO
INonmuTexHMYEeCKOro
yHHUBepcurera, 2014,
http://biblioclub.ru/index.php?
page=book&id=362983
JI2.3 |Kazanuesa A. b., COOpHHK BOIPOCOB U 33124 10 o01Iel Gpusnke Mocksa: [Tpomereit, 2012,
Couna H. B., http://biblioclub.ru/index.php?
Tlomsman I'. H. page=book&id=363834
J12.4 [Edpemos 1O. C. Craructudeckas Gpu3uKa U TePMOIMHAMUKA M.|bepnun: JJupexr-Menua,
2015,
http://biblioclub.ru/index.php?
page=book&id=428682
JI2.5 | Muxaiinos M. A. SAnepHas ¢pu3HKa U pU3NKa AIIEMEHTAPHBIX YaCTUIT Mocksa: ITpomereii, 2013,
http://biblioclub.ru/index.php?
page=book&id=437322
JI2.6 |B.A. fIxoBeHKO O6ras ¢pusnka: COOPHUK 32129 MuHnck: Beimiimas mkosna,
2015,
http://biblioclub.ru/index.php?
page=book&id=448270
JI2.7 |YeproB A.T., 3amadHuk mo ¢usuke: Yued. mocobue M: U3n-Bo Qusuko- MaTtemar.
BopoOseB A.A. muteparypsl, 2009,
JI2.8 | @uprant E.B. PyKoBOZICTBO K penieHunto 3a1as o Kypey oduieid pusuku: Yueo. CII6: [Tutep, 2009,
nocobue
JI2.9 | Kanammnukos H.IT., I'paduaeckue METOBI PELICHUS 33134 [0 MOJEKYJIAPHO- CII6: ITutep, 2011,
Kpacun B.II. KHHETHYECKOH TeopHu: Y4ed. mocodue
J12.10 |3aiimens A.H. OmmoOky U3MepeHNH PU3MYSCKUX BEIMYMH: Y4el. mocodue CII6: Jlans, 2009,
JI2.11 |Ky3znenos C. 1. Odusmka: Mexannuka. MexaHUYecKrue KoJleOaHHs U BOJTHBIL. Mocksa: By3oBckuii yueOHHK,
MonexynspHas ¢usnka. TepMoauHaMuka: YaebHoe mocodne 2014,
http://znanium.com/go.php?
1d=412940
JI2.12 | Ky3neuos C. H. ®usznka. OCHOBBI AEKTPOIUHAMUKH. DIIEKTPOMAarHUTHBIS Mocksa: By3oBckuii y4eOHUK,
KoJIeOaHMs M BOJIHBL: YueOHOe mocodue 2015,
http://znanium.com/go.php?
1d=424601
JI2.13 | Ky3neuos C. 1., ®usuka. BoinHoBas onTuka. KBaHTOBas mpupoaa u3mydeHusl. Mocksa: By3oBckuii yueOHUK,
Junmep A. M. DNeMEHTBI aTOMHOW U sIJIepHON QHU3UKK: Y4ueOHOe mocodre 2015,
http://znanium.com/go.php?
id=438135
JI2.14 | Bbpayn A.T., AToMHas U siiepHas pu3uKa. DIeMEHThI KBAHTOBON MEXaHHUKH. Mocksa: OOO "HayuHo-
JleButnna N. T'. [pakTukym: YaeOHoe mocobue nznarensckuit neHTp MHOPA-
M", 2016,
http://znanium.com/go.php?
1d=502451
JI2.15 |Topnau B.B., BanoB | ®usuka. CamocTosTeNbHAs paboTa CTYICHTOB: Y4ue0. mocobue M.: FOPAUT, 2022,

H.A., [Inactuannra
M.B.

Ul BY30B

6.1.3. IlepeueHb y4eOGHO-METOAUYECKOr0 O0ecniedeH s /ISl CAMOCTOSITeIbHOI padoThl 00yyaromuxcs Mo JUCHMILIUHE

(Mony.110)




ABTOpBI, COCTaBUTETH

3arnaBue

WznaTenscTBO, roj

JI3.1 |JIutBunoBa M.H. Ousnka: Mexanuka. MonekynsapHas Gpu3nka # TepMOIUHAMUKA! Xabaposck : M3a-8o IBI'YIIC,
¢0. ma6. pabor 2016,
JI3.2 | JIutBunoBa M.H. dusmka: DNEKTPUIECTBO. DIEKTPOMArHeTH3Mm: c0. 1ad. pabot Xabaposck : U3a-so JIBI'VIIC,
2016,
JI3.3 | JIutBuHOBa M.H. Omsuka: Onrrka. Ou3mKa aToMa U TBEpIOro Tena: co. mao. Xabaposck : M3n-8o JIBI'VIIC,
pabot 2016,
JI3.4 | Pynoro K.A. Konebanue BonH: Yued. mocobue Xabaposck: ABI'VIIC, 2008,
JI3.5 [T'opoxoBckuii B.B. O6mas ¢usuka. Mexanuka: Kypc nexruit Xabaposck: IBI'YIIC, 2011,
JI3.6 |Kpasmosa H.A., OnexrpomarauTu3M. COOpHUK 3a1a4 1O (H3HKE. Xabaposck: [IBI'YIIC, 2010,
®anees J.C.
JI3.7 | danees J1.C. ®dusuka atoma, saapa u TBepaoro tena: COOpHHK 3a1a4 1Mo Xabaposck: [IBI'VIIC, 2007,
(usnke
JI3.8 [Kpasmosa H.A., IMocTosHubIH >ekTprdeckiii TOK. COOpHUK 3a1ad 1Mo (hH3HKE. Xabaposck: JIBI'YIIC, 2008,
®anees J1.C.
JI3.9 | Maxcumenko B.A. WzmepurenbHbie TpubOpsl 1 00paboTKa pe3yIbTaToB Xabaposck: ABI'VIIC, 2013,
U3MepeHuil: MeToa. yka3aHus Ha BHIIOITHEHHUE JTa00paTOPHOMA
paboTEI
JI3.10 | Kopreenxo T.H., COOpHHK TECTOB U 3a/1a4 IO BOJIHOBOW ONTHKE: Y4eOHO-METOI. Xabaposck: IBI'VIIC, 2012,
Kopoctenesra N.A. nocodue
JI3.11 | JIutBunOBa M.H. Onexrpoctatuka. IlocTossHHBIN TOK.: Yueb. mocobue Xabaposck: ABI'VIIC, 2015,
JI3.12 | Kopocrenésa U.A., MonexkynspHast (U3HKa ¥ TEPMOJUHAMUKA: MeTOoA. yKa3aHHS Xabaposck: IBI'YIIC, 2013,
Kynukosa I'.B.
JI3.13 | Kopocrenéra N.A., W3zyuenue sBieHus BHeniHero gporoaddexra: Meron. ykazanus Xabaposck: JIBI'VIIC, 2013,
Tonkynosa T.K.
JI3.14 | Kpasuosa H.A., PyxoBOZCTBO K pemeHnto 3a1a4 1mo 31ekrpocratike: COOpHHK Xabaposck: [IBI'YIIC, 2006,
®anees 1.C. 3a1a4
JI3.15 | KpaBuosa H.A., Kone6anus Bonubl: COOpHUK 3a7a4 MO pr3nke Xabaposck: ABI'VIIC, 2013,
®anees J1.C.
JI3.16 |Ilanuenko A.A., DNEKTPHYECKUE CXEMBI. Y CJIOBHBIE rpaduuecKkre 0003HAUCHUS: Xabaposck: JIBI'VIIC, 2011,
Xpycranesa T.B. Yueb. mocobue
JI3.17 | Kopuuenxo T.H Onruka COopHUK 33124 0 (u3uKe: Yued. mocodue 11 By30B Xabaposcax: JIBI'VIIC, 2021,
JI3.18 | Hetinexuna H.A., ®dusnka: MexaHuka: Y4eOHO-METOAMYECKOE MTOCOOUE TI0 Xabaposck: IBI'VIIC, 2022,

Kpasuenko O.B.

peuieHunro 3aga4

6.2. [lepeuens pecypcoB uHGOPMALHOHHO-TEJIEKOMMYHHKAIMOHHOI ceT "UHTepHeT", HEOOXOIUMBIX /1J151 OCBOEHMS

OUCHUTITAHBI (MOTYJIs)

21 | 9BC "YuuBepcuretckas 6ubnuoreka ONLINE http://biblioklub.ru
32 | 9BC Znanium.com http://znanium.com
33 | ba3bl TeCTOBBIX MaTE€pUAIIOB http://i-exam.ru

6.3 Ilepevyens HHGOPMALMOHHBIX TEXHOJOIHI, HCIIOJIB3yeMbIX IIPU OCYLIECTBJICHHH 00Pa30BATEILHOIO IIpoLecca 1o
AUCHUNINHE (MOIYJII0), BKJIIOYAsI lepedyeHb MPOrpaMMHOro odecrnevyeHusi 1 HHYOPMALMOHHBIX CNIPABOYHBIX CHCTEM

(npu Heo0X0AUMOCTH)

6.3.1 IlepeyeHb MPOrpaMMHOro odecreyeHust

Microsoft Office Professional plus 2013, mum. 63818628

Microsoft Windows Professional 8.1, mui. 65378980

Microsoft Windows Professional 10, mui. 69690162

Free Conference Call (cBoOomHas TUIIEH3M)

AnTuBupyc Kaspersky Endpoint Security mis 6uzneca — Pacimpennsiii Russian Edition - AHTHBHpYCHAas 3amuTa, KOHTPAKT
469 IBT'YIIC

6.3.2 TlepeyeHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

Ipodeccnonanbhas 6a3a TaHHBIX, HHPOPMAITMOHHO-cIIpaBouHas cucteMa Koncyiprantllmoc - http://www.consultant.ru

7. ONMCAHUE MATEPUAJILHO-TEXHUYECKOM BA3bI, HEOBXOJIUMOW J1JIs1 OCYIIIECTBJIEHUSA
OBPA3OBATEJIBHOI'O ITPOLECCA IO JUCIUIIVIMHE (MO YJIIO)

Aynutopust Haznauenue OcHarenne
AMIXKT MOMEIIEHUE [T CAMOCTOSITETIbHOW paboThI Kommexr yuebHo# Mebenn. KommbroTepst
Aymutopust | o0ydarommxcs
Ne208
AMIKT KaOMHET PHU3UKI Cron-3 mwr., cTyn-4mr., mkagp-4mr., ryM009ka-2 mT., MyIbTUMEIHHHBINT

Aynuropust

TIPOEKTOp-2 WIT.,IPUHTEP-2 MIT., KOMIBIOTEP (KOMILICKT)- 1 TIT.




Aynuropust Haznauenue OcHatenue
Ne307 Oo6opynoBaHue;
1. I'enuii-HeoHOBBIH 1a3ep-11T.
2. JIoTok ¢ 0Opa3uamu ropHbIX mopoa-1mir.
3. YcraHoBka mist u3ydeHus d¢dekra Xoia B MOTynpoBOAHUKAX- ] IIT.
4. YcraHoBKa st u3ydeHus p - n nepexona GIIK-06
5. BoicokoBonbTHBIHM ncToyHMK HanpsbkeHus ot 0 1030 KB- 1mr.
6. Bonst™meTp-B7-5B-1mT.
7.Ucrounuk nutanusg UI1-3 -1mr.
8.YcraHoBKa Ul U3yYeHUS TEMIIEpaTypHOI 3aBUCMOCTH
3JIEKTPONPOBOAHOCTH METAIOB U NoynpoBoaHUKOB DIIK-07-1mT.
9. I'eneparop curnanoB 'CPD-2-1mir.
10. Uzmeputens nemoncTpanuonssii M/-1 -1mr.
11. YcranoBka 1151 onpeneneHus ATUHB ipobera yactull B Bo3ayxe OIIK-
03-1mT.
12. Ucrounuk nuranust BC-4-12-1mr.
13.0cummnorpadC-1-112-1 mr.
14.YcraHoBKa HEMHEPIIMOHHOM CUCTEMBI OTYeTa- 1 T,
15. JleMOHCTpAllMOHHBIN MYJIBTHMETP ¢ HUPpoBbIM oTcueToM DJI-11mmT.
16. U3MepuTens NeMOHCTPAIMOHHBIN aHanorosbiil MJ1-1-1mr.
17. BonpT™MeTp -610T.
18. Amnepmerp-4mur.
19 Mynerametp JT9205M
AMWXKT KaOuHeT (HU3NKH [Napra-16.1T., cToON I penonaBarens-1 wr., mxad-2 mrT., CTy-
Aynuropus 21mmT.,TyMO04Ka- 1 T, ,Kadenpa- 1 mt.,yaeOHas Jocka TpexcTBopYaTasi-
Ne308 L., ipoekrop 1 1wT.,9KpaH- 1 IT. ,KOJOHKU-21IT., HOyTOYK Asus-653SX;
intel core i7; video Nvidia gtx 560; wi-Fi; LAN 8gb -1mr., moptperst
YUEHBIXOIIT.,
cTeHibl: MupoBbIe yncia-21T:
ITpucraBka uist 00pa3oBaHUs JECATUIHBIX KPATHBIX AONbHBIX €AWHHIL.
MEKIyHapOAHAas CUCTEMA €IHHUIL.
AMUXKT nabopatopust GU3UKH Cron-17 mr.,cron npenogasatens-1 mr., crya-30mr.,cTyn MArkait 1mr.,
Aynutopust JOoCKa TpEXcTBopUaTas-1mr.,mkad-1 mT., KOMIBIOTEPHBIN CTON-2MIT., .
Ne309 xommbroTep Intel core 17 16gb ; HDD-500gb; wi-Fi; LAN -1t :

xommbroTep Intel core i3 8gb ; video Nvidia GTX650:; wi-Fi; LAN;
HDD-1000gb-1mt
MOPTPETHI YYCHBIX (HU3UKOB-41IIT.

MastHuk yHUBepcanbHblil (PIIM 04),

Mammna Atsyna (PIIM 02 I1C),

Mastauk Maxcgemna (PIIM 03 I1C) (mumumncekynaomep hu3naecKuit
@IIM 15),

YcraHoBKa AT ONpeeeH s YAETEHOTO COMPOTHBIICHNS! HUXPOMOBOH
nposookr (OIIM 01 I1C) (mummucexyrnomep uznaeckuit GIIM 15),
YcraHoBKa A1 U3y4EHHMs YIIPYroro 1 Heynpyroro yaapa mrapos (OIIM 08
[IC) (Muucexynnomep puznueckuit GPIIM 16),

Mastruk bannucrudeckuit kpyTuiabHbli (PIIM 09) (MunmncekyHaomep
¢bmunueckuit OIIM 14),

YcTaHoBKa 111 M3Y4€HHsI OCHOBHBIX 3aKOHOB BHEIIHETO GoTo3(h(ekTa,
I'enepatop curnanoB ¢ynaxiauonansHeii [CO - 2 Ne 61,
JlabopatopHusrit kommieke JIKT- 1 Ne 18 (MonekynspHas ¢puznka),
JlabopaTopusrit komruteke JIKT - 2 Ne 26 (OnexrpornpoBogHOCTh
METaJIOB B JMAIIa30HE TEMIEPaTyp),

Jlabopatopusiii komiuieke JIKO - 1A (3akoHBI ONTHKH),
Jlaboparopusiii kommiekc JIKK - 3 No 18 (OcHoBaHuUs1 KBAHTOBOA
busukn),

Jlabopatopusiii komiteke JIKK - 1P Ne 31 (Crexrpsr. @otoadpexr.

Db dexr 3eemana),

Jlaboparopnsrit kommieke JIKT - 10 Ne 08 (OcHOBBI MONEKyISIpHON
¢bm3ukn),

JlabopaTopusrit komiieke JIKTM - 5 Ne 01 (MHepuuaibHble CHCTEMBI
oTCueTa),

VYcranoska OIITI - 8 (MonexyisipHas GpU3MKa U TEMOJHHAMUKA),
VYcraHoBKa A7 IpOBEICHUS J1abopaTopHOil padoThl «MoeniupoBaHie
3pUTEIbHON TPYOBI U MUKpocKkoma» PIIB-05-1-10.

8. METOAUYECKHUE MATEPHAJIBI JIUIA OBYYAIOIIIUXCA 110 OCBOEHHWIO TUCITUITJIMHBI (MO YJIA)

Jst ocBoeHMs IUCUUIIIMHBI «DPHU3MKay, OMYYEHHs TPOYHBIX U INTyOOKUX 3HAHUH CTYJIEHT JAODKEH CHCTEMAaTHUECKH H3ydaTh
y4eOHBIH MaTepHa 1o y4eOHBIM MOCOOHM, YKa3aHHBIM B CIIMCKE PEKOMEHYEeMOH JINTEepaTyphl, M KOHCIIEKTaM JIeKunii. B cioydae




HEOOXOIMMOCTH CIIeyeT 00palaThCs 32 KOHCYIbTalUsIMU K IPEToJaBaTeo (pu3nKu.

OnHa u3 popM 3aHATHI 10 HU3HMKE — JICKIMH, Ha KOTOPBIX CTYJICHTHI 3HAKOMSTCS C TEOPETHYECKUMHU BOIPOCAMHU JIUCIUIUIMHBL.
PexoMenyeTcs B mmporiecce JSKIMH COCTAaBIATh KOHCTIEKT yaeOHoro Mareprana. KoHCIIeKT JTeKuuii BEITONHAET pa3HooOpa3HEIe
¢ynxuun. Ipexnae Bcero, 310 cBoeoOpa3HbIA OTUET O IPOENIaHHOM paboTe, B KOTOPOM 0DOOIIEHEI U B KPaTKoii (hopme
3a(MKCUpOBaHbI Hanbolee BaXKHble CBeJeHHs. Ha i KOHCIIeKTaMy JIEKIMH Halo CHCTEMaTHYEeCKUM paboTaTh: MepBbIi POCMOTP
KOHCIIEKTa PEKOMEHIYETCs CIIeTIaTh BEYEPOM TOro JHsI, Koraa ObliIa IpOCiTyIIaHa JISKIUHU, 32TeM BHOBb IPOCMOTPETh KOHCIIEKT
yepe3 3-4 gHA. B 3TOM citydae mpu HEOONBIINX 3aTpaTax BPEMEHH CTYICHT OCHOBATENIFHO U TTyOOKO OBIa/ICBACT MAaTEPHAIOM H K
CECCUH MPUXOIUT XOPOIIO HOATOTOBICHHBIM.

KoHcnekr MOXXHO paccMaTpHUBaTh Kak PyKOBOJCTBO K JalbHEHIIEH caMOCTOATEIbHOM ASSITEIILHOCTH, KaK [Ty TEBOAUTEINb 110
JUTEPATYPHBIM HCTOYHHUKAM, KaK OaHK HEOOXOANMBIX HIEH U CBEJCHHUH, KaK CIIOCO0 KIacCH(PHUKANH U CHCTEMaTH3aInN
uHpopMarmu. T0, KPOME TOT0, CIIOCO0 BEIPAYKCHNUS Balllell HHIUBHAYAILHOCTH (100 HE MOXKET OBITh COBEPIIEHHO OMHAKOBBIX
METO/I0B, IPHEMOB U ()OPM KOHCTICKTHPOBAHNS ), [TOKA3aTEJIb 3pEIOCTH U 3py Iy, KoHCIeKTHpoBaHUE TIOMOraeT pa3BUTh
AQHAJINTUYECKOE MBIIIJICHUE U BOBJIEKACT B MPOLIECC TIO3HAHUS 3PUTENBHYIO ITaMSITh.

OcHOBHas 33/1a4a IPH IPOCITYIIaHUH JICKIIUH - YIUTHCS MBICIIUTD, IIOHUMATh W3JIaraeMbIi MaTeprall. 3amich JODKHA BECTHChH HE
JIOCIIOBHO, a KpaTKO, CBOMMH CIOBAMH, 4TO 1aéT BOZMOKHOCTB HE TOJIBKO IOHATH YCIBIIIAHHOE, HO U OCMBICIIUTH OCHOBHBIE HIICH.
Kpome Toro, 310 HoMoraer cocpe0TOYUTh BHUMAHHE, HE TI03BOMISICT OTBJICYLCS ¥ NEPEHTH Ha MEXaHNYECKYIO 3aIHCh.
MaremaTideckie BBIKIaIKH, KOTOPBIE IIPEToAaBaTeh IPHBOIUT Ha JOocKe (cIaiae), pUCYHKH U CXEMBI cIeyeT ohOopMIIATE B BUIE
OIOPHOT'0 KOHCIIEKTA FIJIH CTPYKTYPHO - JIOTHYECKOH CXEMBEI.

JlaGopaTopHblii pU3NUECKHil TPAKTUKYM — BXKHEHIINH KOMIIOHEHT yueOHOro npotecca no aucuuminae «Pusmnkay». O
HpeJHa3Ha4YeH A TOMyYeHUs IEPBUYHON SMITMPHIECKoi HH(pOpMaIy o GU3NUECKUX SBICHUSX, IPOLIEccax U 00bEKTaX, a TAIOKE
JUISL aHAJT3a CTETICHN COOTBETCTBUS TEOPETHIECKUX M AKCIIEPUMEHTAIBHBIX PE3yIbTaTOB.

B xozme npoBeneHus 1a60paTOPHOro MPAaKTUKyMa CTYICHTHI He TOJIBKO IPOBEPSIOT 3aKOHBI (DU3HKHU, HO U y4aTcs paboTaTh ¢
(u3nUecKkuMH prOOpamMHu, IPUOOPETAIOT HAaBBIKK SKCIICPUMEHTAIBHON HCCIIEJ0BATEIBCKOM AEATENEHOCTH U TPAMOTHOM
00paboOTKN pe3yJIbTaTOB H3MEPCHUH.

3aHATHSA PU3NIECKOrO MPAKTHKyMa IPOBOAATCS B CIICIIMAIN3UPOBAHHON ayJUTOPUH, OCHAIIIEHHOH J1a00paTOpHEIM 000pyJOBAHUEM
(ayn.309).

B teuenne cemecTpa KaxIplii CTYJEHT JOIKEH BBIIIOIHUTD YCTAaHOBJICHHOE KOJIMYECTBO JJA00PAaTOPHBIX paboT, KOTOPOE OIPEEIeHO
paboueit mporpammoit aucnuIunHE «Pm3ukay. [Ipenonasarens, Bexynmii 1abopaTopHble paboOTHI, COOOMIaeT CTyJeHTaM: IIepeucHb
11ab0paTOPHBIX PaboT, OCIE0BATEIFHOCTh UX BBITIOMHEHHS, PEKOMEHyeMbIe YIeOHO-METOIMUEeCKIe T0cO0us, PyKOBOJCTBA U JIp.
ITonroroBka K 1abopaTopHBIM paboTaM OCYLIECTBISIETCS CTYACHTaMH CaMOCTOSITENIBHO 3a0aroBpeMenHo. B nponecce taxoit
TIOATOTOBKH CTYACHT JTOJDKEH YCBOUTH TEOPETUUECKUIT MaTeprall, OTHOCSIIHIACS K TaHHOH 1abopaTOpHOI paboTe, M3Y4IHUTH U SICHO
HPEeACTaBUTH cebe cozeprKaHIe M MOPSIOK BBITOTHEHHS JIaOOpaTOpHOH paboThI, 3HATH IPHHITUITEI AEHCTBUS U IPaBUIIa PabOTHI C
U3MEPUTENbHBIMI NPHOOPaMH, METOABI U3MEPEHUH, 0COOEHHOCTH KOHCTPYKINH JIA00OPaTOPHON YCTAaHOBKU M NPaBHJIA TEXHUKH
0e30MacCHOCTH, 3HATh OTBETHI HA IPUBE/ICHHBIE B METOANYECKOM PYKOBOJICTBE KOHTPOIIBHBIE BOIPOCHI, a TAKKE 3arOTOBUTh
HEOOXOIMMBIE TAOIHITHI M CXEMBI.

Brimonnenne nabopaTtopHsIx pabot. JlabopaTopHas paboTa paccunTaHa Ha ABa Yaca MpeJBapHTENIbHON MOATOTOBKH U O(hOPMICHHS
Y Ha JIBa Yaca BBIIIOJHEHUS B JJaOOPaTOPHH, BKIIOYAs JOITYCK K paboTe, BBHIITOJIHEHUE 3KCIIEPUMEHTA H 00paboTKy €ro pe3yibTaTos,
3aMUTy J1JA00PaTOPHOH PaboThI B hopme cobecemoBanus. JIabopaTopHBIN OTUET CONESPIKHUT IIeITb paOOTHI, OTBETHI HA KOHTPOJIBHBIE
BOIPOCHI, CXeMy yCTaHOBKH, PacUeTHBIC (JOPMYIIBI, TAONUITY Pe3yIbTaTOB M3MEPEHHH, pacIeThl M BBIBO.

JlaGopatopHble PabOTHI BBINOIHIIOTCS IO TUCbMEHHBIM HHCTPYKIMSAM, KO)KAasi N3 KOTOPBIX COJEPIKUT KpaTKUE TEOPETHUECKIEe
CBEZICHMS1, OTHOCSIIINECS K JAHHOH paboTe, IepeueHb HEOOXOANMOro 000pYA0BaHUS, TOPSAOK BEIIOTHEHNS PA0OThI, KOHTPOJIBbHBIE
BOIPOCH. BHIMaTeIbHOE H3yUeHNEe HHCTPYKIMH TOMOXKET BBHITIOTHUTE paboTy.

Iepen HagaIOM BBIIOTHEHUS Ta00OPATOPHOH PabOTHI CTYEHT MOTY4YaeT AOIMYCK, T.€. IPOXOIUT MPOLEAYpPY HHIUBUAYaTBHOTO
cobeceJoBaHMs, B X0ZI€ KOTOPOTO IIPEIoaBaTellb Ope/IelsieT CTeeHb TOTOBHOCTH CTY/ICHTA K J1a00paTopHOii padore.
ITpumepHBIii TepedeHb BOIMPOCOB IS ITOTYUSHHMS IOy CKa:

- [IeJb PaboTHI;

- OCHOBHBIE (pU3UUECKHE SBJICHUS U 3aKOHBI, U3y4acMble B JaHHOW paboTe;

- CXeMa YCTaHOBKH M NPHHIIMI e¢ AeHCTBHS;

- U3MepsieMble BETMIUHEI M PacuIeTHBIE ()OPMYIIEI;

-TIOPSIIOK BBITIOJTHEHUS PabOTHI;

- paBWJIa TEXHUKH OE30M1aCHOCTH, KOTOPBIE HEOOXOAMMO COOMIOAATH TIPH BBINOIHEHUH JJAHHOW paboThI.

Jn1s1 cTYIeHTOB, YCHENIHO CTIPaBUBIIIXCS C 003aTEIBHBIM 3aJaHHEeM, TIPEIYCMOTPEHO OTOJTHUTEIBFHOE 3a/IaHNe
SKCIEPHMEHTAIBEHOTO Xapakrepa.

3amura gadopaTopHsIX pabot. [To pe3ysbraTam n3MepeHHit 1 BEIYUCICHUH CTYACHT COCTABIISIET OTYET U CAACT IPENoiaBaTeio B
JICHb €€ BBIITOJHEHUSI WIIHM HE 1103)Ke CIIeyomero 3ausaTust. OTuér o nposeslaHHON J1ab0paTOpHOH paboTe SIBIAETCS HEOOXOAUMBIM,
HO HE eIMHCTBEHHBIM YCJIOBHEM 3aIlIUThI TEMBI TAHHOH J1a00paTopHOH paboThI. 3aiuTa MPOU3BOAUTCS 10 KOKIOH padoTe B
OTZAENBHOCTU B BUJIE HHANBHYAIEHOTO COOECEIOBAHNUS € KaXIbIM CTYIEHTOM II0 TEOPETHIECKOH M MPAKTUIECKON JacTsIM
BBITIOJTHCHHOH paboThI, a TaloKe 110 JaHHBIM U pe3yJsibTaTaM oopMiIeHHOro otdeTa. OTBETHI Ha ITIOCTABIICHHBIE BOIIPOCH! CTYACHT
JIaeT B yCTHOM WITH ITUCEMEHHOH (hopMme.

JlaGoparopHast paboTa CIUTAETCSI BBIIIOIHEHHOH TONBKO B TOM CIIydae, KOTrJja OTYET MO Heil MPUHST U BEICTABICHA OILICHKA.

IIpu moAroToBKe K OT4ETY HEOOXOAMMO MONB30BATHCS YIEOHO-METOANYECKOIM TUTEPaTypoi, yKa3aHHON B TaHHOM paboueit
HporpamMme.

PacuerHo-rpadudeckas padora (PI'P) — aTo camocTosiTenbHas paboTta cTyIeHTa, IpeHa3HaueHHas T 00J1ee TIOTHOTO YCBOCHUS
yuaebHOro Matepuana mno aucuumnae. PI'P no ¢usuke comepxar 8-10 3amad o onpeneieHHOMY pa3eiy, KOTOpble HE0OXOIIMO
PEIINTD B TEYEHHE OIPEICIICHHOr0 BpeMeHH! (0OBIYHO 5-6 Hellellb) U CAaTh Ha PELICH3UIO pernoaaBareito. [1pu nonoxuressHoM
OT3BIBE B CIICIIATBHO OTBEACHHOE BpeMs (Ha KOHCYIBTAalllH) IIpor3BoauTcs 3ammra PIP.

[Ipexne 4eM NPUCTYIHTH K BBITOIHEHHIO 331aHUS, CIEAYyeT H3YIUTh COOTBETCTBYIOIIUH TEOPETUIECKUI MaTepHall 10 yIeOHUKY
WK KOHCIICKTY JIEKLMI 1 IOpoOHO pa3odparh MpUBEIECHHBIE TaM IIPUMEpBI; pa300paTh 331a4u, PACCMOTPEHHBIE Ha TIPAKTUYECKIX




3aHATHUSIX.
[Mpucrynas K pelieHUIO 3aJaHus, HaJJ0 pa300paThCs B YCIOBUH 33a4H M PUCYHKE.

Iepen pemieHreM Kax 10l 3a1a4y Ha/l0 BBIIUCATH [IOTHOCTBIO €€ YCIOBUE C YUCIIOBBIMU JAHHBIMU.

Pemerne 1OIKHO COMPOBOXKAATHCS KPATKUMH, TIOCTIEOBATEIIFHBIMA H TPAMOTHBIMHU O€3 COKPAIICHUS CIIOB OOBSICHEHUSIMU U
yepTeskaMH, Ha KOTOPBIX BCE BXOJSIIUE B PacUeT BEJIMUUHBI JOJKHBI ObITh MOKa3aHbl B yrciaax. Hamo uzderats MHOTOCIOBHBIX
MOSICHCHHH 1 TIepecKasa y4eOHHKa: CTYACHT JOJDKEH 3HATh, UYTO S3bIK TEXHUKH - opMyIia u yepTex. [Ipu moiap30BaHuy popMynaMu
WIIH TAaHHBIMH, OTCYTCTBYIOIINMH B ydeOHIKe, HEOOXOANMO KPAaTKO M TOYHO YKa3bIBaTh HCTOYHHK (aBTOpP, Ha3BaHHE, H3JaHNUE,
CTpaHHUIla, HOMEP (OPMYIIBI).

He cremyer BBIYUCIATE OOJIBIIOE YHCIIO 3HAYANMX (P, BBIYUCICHUS TOIKHBI COOTBETCTBOBATh HEOOXOMMON TOYHOCTH.
UYepTexku, CXeMBI CIENYET BBIIOIHATE IIPU MOMOIIY YEPTEKHBIX IPUHATIECKHOCTEN.

Bce mapamerpsl, HeOOXOIUMBIE IS pacdeTa: BEKTOPHI, OCH KOOPAWHAT, YTIIbI, Pa3Mephl JOIKHEI ObITh H300paXKEHBI Ha PUCYHKE.
UYepTtexk 10KEH ObITh aKKypaTHBIM, €r0 pa3Mephl AOJIKHBI [TO3BOJIUTH SCHO MIOKAa3aTh BCE CHIIBI MK BEKTOPBI CKOPOCTH U
YCKOPEHMS U IIp.; IIOKa3bIBaTh BCE 3TH BEKTOPbI U KOOPJMHATHBIE OCH Ha YEPTEIKE, a TAIOKE YKa3bIBaTh €AUHUIIBI TOyYaeMbIX
BEJINYMH HYKHO 00s13aTenbHO. Pemenne 3a1a4 HE0OX0MMO COTTPOBOXKIATH KPATKUMH TTOSCHEHUSIMH (Kakue (hOpMyIIBI HIH

TEOpeMbI IPUMEHSIOTCA, KaK MOJIyJaroTCs T€ WK HHBIE Pe3yNbTaThl U T.A.) U MOAPOOHO U3NIaraTh BeCh X0 pacueToB. Ha kaxoif
CTpaHUILIE CJIEAYET OCTABIATH MOJIS AJIS 3aMEYaHU pelieH3eHTa.

ITpoBenenne yaeOHOTO Mporecca MOXKeT OBITh OPraHU30BaHO C uctoib3oBanrneM DMOC yHuBepcuTeTa U B dpoBoii cperne
(TpymIIBI B COIMANBHBIX CETSIX, SICKTPOHHAS 110YTa, BUACOCBS3b U [ p. IIaT(GopMbl). YuebHble 3aHsTus ¢ npuMenenueM JOT
MIPOXOJSAT B COOTBETCTBUH C YTBEPXKIESHHBIM pacrucaHueM. TeKyInil KOHTPOIb U MPOMEXKYTOUHAS aTTeCTalusl 00yYaromuXxcst
npoBoguTcs ¢ npumernenueM JJOT




OuneHo4Hble MaTepHAaJIbI IPH (POPMHUPOBAHUH PA00YNX NPOrPaMM JMCHUILIHH (MOAYJIeil)

CronenuaabHocts 23.05.03 HOJ]BI/I)KHOFI COCTAB XKEJIE3HbBIX J1OPOT
Cneunamnszauusi: I'py3oBbie Baronbl
Jucuunianna: Ousnka

®opmupyemMble KOMIIETEHIIUH:
1. Onucanue nokasareJieil, KpUTepHeB M MIKAJ OeHUBAHUS KOMIICTCHIN.

[TokazaTenu U KpUTEpPUN OLIEHUBAHUSI KOMIIETEHLUN

OOBekT YpoBHU c(hOPMHUPOBAHHOCTH Kpurepuii ouenuBanus
OLICHKH KOMITETEHIIN I PE3yIBTATOB 00yIEHUS
OO6yuaromuiics Huskuii yposens VYpoBeHb pe3yNbTaToB 00YUCHHUS

IToporoBelii ypoBeHb
IToBbIlIEHHBIH YPOBEHD
Bricokuii ypoBeHb

HE HUIKE TIOPOTrOBOTO

[IIxasnpl OLeHMBAaHUS KOMIIETEHLMHI [P cllade SK3aMEHa WM 3a4€Ta C OLICHKOU

JocTurnytslii
YPOBEHB
pe3ynbTara
0o0viIeHns

XapaxTepucTiuka YpoBHS C(POPMHPOBAHHOCTH
KOMIIETEHIIUH

[IIkana oneHUBaHUS

DK3aMeH WM 3a4eT C
OLICHKO

Husknit
YPOBEHb

OO0yuaromumncs:

-00HapY XM IPOOEIBI B 3HAHUSIX OCHOBHOTO Y4eOHO-IIPOrpaMMHOTO
MaTepuana,;

-JIOTYCTWII IPUHIIMITHATEHBIC OIIMOKY B BBITOITHCHHUH 3a/IaHUH,
MPEYCMOTPEHHBIX IPOTPaMMO;

-HE MOXXET NPOJIODKUTH OOYUSHHUE HWITU MIPUCTYITUTH K
po(eCCHOHANBHOM AEATEIBHOCTH 110 OKOHYAHUH MTPOTPaMMBbI 0e3
JIOTIOJTHUTENBHBIX 3aHATHH 1O COOTBETCTBYIOIICH MUCIUIUINHE.

HeynosiersopuressHo

[Toporossrii
YPOBEHb

OO0yuaromumcs:

-00HapyKWJI 3HAaHUE OCHOBHOTO y4e€0OHO-IIPOrPaMMHOI0 Marepuaia B
00bEMe, He0OX0IMMOM ISl TANIbHEH el yueOHON U IpeCTOosIIer
npodeccroHaNbHOM AesSTeIbHOCTH;

-CIIPABIISICTCS C BBIOJIHEHUEM 33aHHMH, IPEyCMOTPEHHBIX
MIpOrpaMMoii;

-3HAKOM C OCHOBHOH JIHTEpaTypOH, peKOMEHIOBaHHOH paboueit
MPOrpaMMON TNCINTUIHHBI,

-JIOITyCTHJI HETOYHOCTH B OTBETE HA BOMPOCHI U IIPU BHIOIHEHUH
3aJaHul 0 y4eOHO-TIPOrpaMMHOMY MaTepHaiy, Ho o0nagaer
HeO6XOJII/IMBIMI/I SHAHUAMU IJI UX YCTPAHCHUA 110 PYKOBOJICTBOM
IpenojaBaTens.

YI0BIETBOPUTEIBHO

IToBEIIIEHHBIH
YpOBEHb

OO0yuarommuiics:

- 0OHapYKWUJI ITOJTHOE 3HAHKE Y4EOHO-ITPOrPaMMHOIO MaTepraa;
-YCIIEHIHO BBINONHUN 3aJJaHuUs, IPELYCMOTPEHHBIE IPOrPaMMO;
-YCBOWJI OCHOBHYIO JINTEPATYPY, PEKOMEHIOBAaHHYIO pabouei
MPOrPaMMON AUCHUILIUHBI;

-TIOKa3aJI CUCTEMAaTHIEeCKUH XapakTep 3HaHUH yaeOHO-IIPOrPaMMHOTO
MaTepHaa;

-CIIOCOOCH K CaMOCTOSATEIIFHOMY ITOTIOTHEHHUIO 3HAHUH 10 y4eOHO-
MPOrPaMMHOMY MaTepHaty U OOHOBJICHUIO B XOJI¢ JaJIbHEHIIeH
y4e0HOI paboThI U MPOHECCHOHATIBHON JIESITEILHOCTH.

Xoporio




Bricokuit OObyuaromuiics: OTnudaHO
YpOBEHB -00HaPY)KUJI BCECTOPOHHUE, CUCTEMATHYCCKHUE U TITyOOKHE 3HAHUS
y4e0HO-TIPOrPaMMHOT0 MaTepraa;
-yMeeT CBOOO/IHO BBIMOJIHATH 33aHuUs, IPEIyCMOTPEHHBIC
IIPOTrPaMMOI;
-03HAKOMMJICS C JOTIOJTHUTEIILHOW JINTEPaTypOi;
-YCBOWJI B3aMOCBSI3b OCHOBHBIX TIOHSTHH AUCIMIUIMH U UX 3HAUCHHE
U IproOpeTeHAS IPOQPECCHH;
-TIPOSIBAJI TBOPYECKUE CITOCOOHOCTH B MOHUMAaHUH YI€OHO-
MPOTPaMMHOTO MaTepHaa.
[IIxasnpl OLeHMBAaHUS KOMIIETEHLUH TP cllade 3ayeTa
JloCTUTHYTHI XapaxTepucTika YpoBHS CQOPMUPOBAHHOCTH KOMITCTCHITHI [xana
1 ypOBEHb OII€HUBAHUS
pe3ynbTarta
oOy4yeHuns
[Toporoseiii | OGydatommiics: 3aureHo
YPOBEHB - 0OHapyXKHJI Ha 3a4eTe BCECTOPOHHHUE, CHCTEMATHUECKHE U TITyOOKHE 3HAHUS
y4eOHO-ITPOrPaMMHOT0 MaTepraa;
- JOIIYCTUJI He6OJ'II)HJl/le yOoyueHusa B OTBETax Ha BOIIPOCHI, CYIIECTBEHHBIM
00pa3oM He CHM)KAIOIIUE UX KauecTBO;
- ZIOIYCTHJI CYIIECTBEHHOE YITyIIEHHE B OTBETE Ha OJWH U3 BOIPOCOB, KOTOPOE
3a TeM OBUIO YCTPAHEHO CTYJEHTOM C IIOMOILBIO YTOUHSIONIMX BOIIPOCOB;
- IOITYCTHJI CYIIECTBCHHOE YITYIICHUE B OTBETAX Ha BOIIPOCHI, YACTh W3
KOTOPBIX OblNIa yCTpaHeHa CTYICHTOM C TIOMOIIBIO YTOYHSIOIIHUX BOTIPOCOB
Huzkuit OO0yyaromuicst: He 3auteno
YPOBEHB - ZIOIYCTHJI CYIIECTBECHHBIE YITyIIEHHS IIPH OTBETAX Ha BCE BOIIPOCHI
TIPEeToIaBaTels;
- oOHapyxua mpodensr 6osee 4eM 50% B 3HAHUAX OCHOBHOTO y4eOHO-
MPOTPaMMHOTO MaTepraa
OmnmcaHne mKan OICHUBAHUS
Kommerennnm o0ydaronierocsi OIeHUBASTCS CIEIYIOMNUM 00pa3oM:
[Inanupyemsbrit CopeprkaHue MIKajabl OIICHUBAHUS
YPOBEHB JOCTUTHYTOTO YPOBHSI pe3yJibTaTa 00yueHHUs
pz?gg’:s;? HeynosnerBoputenbH |  YI0OBIETBOPUTEIIBHO Xopo11o OTinaHO
He 3auteno 3auTeHo 3auTeHo 3auTeHo
3HaTh Hecnoco6HOCTB OoOyuaromuiics OOyuaromuiics OOyuaromuiics
o0yuarorerocs crocobeH JIEMOHCTPHPYET JIEMOHCTPHPYET
CaMOCTOSITETIBHO CaMOCTOSTEIBHO CIIOCOOHOCTB K CIIOCOOHOCTB K
MPOJEMOHCTPUPOBAT | IPOACMOHCTPUPO-BATH | CAMOCTOSATEIIEHOMY CaMOCTOSITETTBHO-MY
HaJIM4He 3HAHUU IPU | HATHYHE 3HAHUHA TIPU TIPUMEHCHHIO MIPUMEHEHHIO 3HAHWH B
pelIeHnH 3aaHuH, PpelIeHIN 3aJaHunH, 3HAHWUH IpU BEIOOpE crrocoba

KOTOpBIEe OBLTH
MPE/ICTABICHBI
nperno/iaBaresieM
BMeCTe ¢ 00pasiom
UX PELLEHHUS.

KOTOpEIE OBLIH
IpeICTaBIICHbI
IpernoaBaTeneM
BMECTe C

00pasoM UX peLIeHHs.

peLIeHUH 3aJaHui,
AHAJIOTHYHBIX TEM,
KOTOpPBIE MPEICTABISLIT
MIPEToIaBaTeb,

U TIPH €0

YOUCUTLTATURIINTT

pelIeHs] HEU3BECTHBIX
WM HECTAHAAPTHBIX
3a/IaHU U IpU
KOHCYJIETATUBHOMI
HOIJEPIKKE B 4ACTU

MEN TUACTIAINITIIANILIY




Ymetsb OTtcyrcTBHE Y Obyuaromuiics Obyuaromuiics Obyuaromuiics
oOyyaromerocs JEMOHCTPHPYET MIPOAEMOHCTPUPYET JEMOHCTPHPYET
CaMOCTOSITETIBHOCTH | CAMOCTOSATEJIBHOCTD B CaMOCTOSITETIBHOE CaMOCTOSITETIFHOE
B IPUMEHEHUN NIPUMEHEHUH YMEHUI NIPUMEHEHUE YMEHUN NIPUMEHEHUE YMEHUMN
YMEHHH 110 pereHus: y4eOHbIX peleHus 3aaHui, peLIeHUs] HEU3BECTHBIX
UCTIONIb30BAHHIO 3a1aHUH B ITOJTHOM AQHAJOTHYHBIX TEM, WJIN HECTaH/IAPTHBIX
METOA0B OCBOEHUS COOTBETCTBUH C KOTOpBIE IIPEACTABISUT | 3aJIlaHUH U IPH
y4eOHOM obpasiom, TIPEoAaBaTeb, KOHCYJIBTaTHBHON
JVICIIUTIIIMHBL. JaHHBIM 1 TIPH €TO TIOJIEPXKKE

IIPEoAaBaTeNIeM. KOHCYJIBTaTHBHOMN MIPENOAABaTENs B YaCTH
MOJJIEPKKE B YACTH MEXIUCIATUIMHAPHBIX
COBPEMEHHBIX CBSI3EH.
mpobieMm.

Brnanets Hecnoco6HOCTB Ooyuaromuiics OOyuaromuiics OOyuarormuiics
CaMOCTOSITEIIBHO JEMOHCTPHUPYET JE€MOHCTPUPYET JE€MOHCTPHUPYET
MPOSIBUTH HAaBBIK CaMOCTOSITEIIBHOCTD B CaMOCTOSITETIEHOE CaMOCTOSITENIBHOE
peneHns IIPUMEHEHHUN HaBBIKA IIPUMEHEHNE HaBbIKa MIPUMEHEHHE HaBBIKa
MIOCTABJICHHOM 110 3aJIaHUsM, pelIeHus 3a0aHui, pelIeHns] HEU3BECTHBIX
3a7a4M 10 pelieHne KOTOPhIX AHAJOTHYHBIX TEM, W HECTAHIAPTHBIX
CTaHIapPTHOMY OBIIO TIOKa3aHO KOTOpBIC MIPEACTABISLT | 3a/laHUH U TIPH
00pas3iry HOBTOPHO. MIPEoaBaTeNIeM. MIPENoAaBaTeb, KOHCYJIBTaTHBHOMN

U TIPH €TO MOJIEPAKKE
KOHCyJ'IBTaTHBHOﬁ npenogaBaTeiid B 4aCTU
TOAACPIKKE B HaCTU MEXKIUCHUTITIMHAPHBIX
COBPEMEHHBIX CBSI3CH.
npoOiem.

2. IlepeyeHbr BOMPOCOB 3aa4 K JK3aMeHaM, 3a4eTaM, KYPCOBOMY HPOEKTHPOBAHUIO,

JadopaTopHbIM 3aHaATUsIM. O0pa3en IK3aMeHAMOHHOI0 OujeTa

[IpuMepHBIit IepedeHb BOMPOCOB K 3a4ETY

1. KuneMmatuueckue
JIBHOKCHHUH.

2 Kunematuueckue
JIBUOKCHUH.

3.IlepBblii, BTOpOW, Tperuil 3akoHbl HbloToHa ((hopmyaHpoBKa,

TIPUMEHECHHUS).

XapaKTECpHUCTUKU

XapaKTepUCTUKN  (IepeMeleHHe,

(mepemenienue,

CKOpPOCTb,

CKOpPOCTb,

YCKOpPEHHE)
YCKOPEHHE)

Mar€MaTH4YCCKas 3alluChb,

IOpU  NOCTYNATEIbHOM

IpU  BpallaTeIbHOM

T'paHULbI

4. JluHamMHUYecKHe XapaKTepUCTHKU JBIDKCHHS (Macca, CWIA, HMITYJIbC). 3aKOH COXpaHEHHS HMITyJIbca

(bopmymmpoBka, MaTeMaTHYECKas 3aIIHCh, IPUMEHEHHE)
5.¥Ymap aOCONIOTHO YIPYrUX Tel. Yaap aOCOIIOTHO HEYIPYTHX Tedl.
6.MoMeHT cuibl. YpaBHEHHE TUHAMUKH BPAIaTeIbHOTO JBIKCHHUS.
7. MOMEHT UMIIyJIbca. 3aKOH COXPaHEHHSI MOMEHTA UMITYJIbCa.

8.MowmeHnT nHepiun TBepaoro tena. Teopema IlllTeiinepa.

9.Mexannueckas pabota. Pabora cunsl ynpyrocta. MoOITHOCTS.
10.Kunernueckass sHeprus. Teopema o kuHeTwdeckoil sHepruu. KuHeTuueckas sHEprus TBEpIOrO Tena

IIpU BpaLICHUU.

ll.KOHcepBaTI/IBHI)Ie CHJIBI. HOTeHHHaJ’ILHBIe " HCTIOTCHIIMAJIBHBIC CHUJIOBBIC IT0JIS.

12.I1oteHuunanbHas 3Heprusi. 3aKOH COXPaHEHHsI MEXaHUYECKON SHEPIUU.
13.Ilone TAroTteHus. 3aKOH BCEMUPHOrO TAroTeHus. HamnpsokeHHOCTh M MOTEHUMANl TPaBUTALIMOHHOTO

O,
14.MexaHHYeCKHAI
PENSTUBUCTCKOM TMHAMUKH.

IPpUHIUIT

OTHOCHUTCIIBHOCTH.

IlocTynatel

15.0Heprust pensITUBUCTCKOHN YacTHIbl. B3anMOCBS3b MacChl M SHEPTHH.
16. Baytpennss sneprus. Uucio creneHeil cBoOOabl. 3aKOH PaBHOMEPHOTO paCHpEeNICHUsS SHEPTUH T10

CTEIEHSAM CBOOOIBI.

17. TlepBoe Hayano TEPMOIMHAMUKH.

VYpaBHenue Maiiepa.

DHHIITERHA.

OCHOBHOH  3aKOH

Pabora ra3za mnpu U3MEHEHHH ero oObema. TermI0eMKOCTb.

18. Kpyroeoit mporecc. OOpaTuMbie ¥ HEOOpaTHMBIE NPOIECCH.. BTopoe Hayano TePMOIUHAMUKU
(popmynupoBka, MaTeMaTHUECKasl 3aITUCh, IPUMEHEHHE).
19. Peanbuble ra3sl. YpaBHeHue Ban-nep-Baansca. M30TepMel peabHOrO rasa.

20. PeanbHbIE

KHUJIKOCTH,

HX CBOMWCTBA.

[ToBepxHOCTHOE

HaTsDKCHHE. SIBlIeHHe

CMadyrBaHMA.




KanmwisipHOCTB.

21.OnexTpocTaTyeckoe Ioje. XapaKTePUCTHUKH  IJEKTPOCTATUYECKOTO MOdsA  (HampsHKeHHOCTh |
noTeHyan). [IpuHIuI cynepno3uimy 3IeKTPHUECKUX TOoNeH.

22. Teopema ["aycca ansi 21eKTpOCTaTHYECKOro IOJsl B BakyyMme. LIMpKymsiiust BeKTOpa HanpsbKeHHOCTH
ANIEKTPOCTATHYECKOT0 MoJIst. PaboTa 35eKTpoCcTaTH4ecKoro MmoJist O IMePEMEICHUIO0 IEKTPHUECKOTO 3apsia.

23 . Audnextpuku. Tumbl nusnekTpukoB. [lonsapuzanus AUIEKTPUKOB U €€ BUJBI.

24 Dnextpuyeckoe cMmeuienue. Teopema [Maycca aiist 3€KTpUUECKOTO OISl B BELLIECTBE.

25.91eKTpoeMKOCTh TPOBOJTHUKOB. KoHIEHCATOPBI. DHEPIUs 3apsHKEHHOTO KOHJEHCATOpa

26.0NMeKTpUYecKiii TOK W €r0 XapaKTepPHUCTHKH (CHJIa TOKa, TUIOTHOCTh TOKa). 3akoH Oma s ydacTka
menw (B MHTETpabHON U quddepeHnnaIsHon popme).

27.CtopoHHHE CHITBL. DIeKTpoABmKymas cuia. Hanpsoxerne. 3akon Oma 11 3aMKHYTOH LIemu.

28.PaboTa U MOIIHOCTh ToKa. 3akoH Ixoyist — Jlenna (B uHTeTpanbHON U quddepeHranpHon Gopme).

29.MarHuTHOE I0JIe U €r0 XapaKTePUCTUKU (BEKTOp MATHUTHON MHIYKIMH, HANPSDKEHHOCTH I0JIA). 3aKOH
buo-Casapa-Jlamnaca. Ilpumenenue 3axkoHa buo-CaBapa-Jlammaca k pacueTy HHIYKIIMM MAarHUTHOTO TIOJS B
LIEHTPE KPYrOBOT'O TOKA.

30.[deiicTBe MarHUTHOTO MOJII HA MPOBOJHUKHU C TOKOM M Ha 3apshkeHHble dacTtulbl. Cuna Amnepa. Cuna
Jlopenna.

31.IloTox BekTOpa MarHUTHOW MHAYKUMHU. L{MpKy/siiusi BEeKTOpa MAarHUTHOTO IOJiA B Bakyyme. Teopema
0 IUPKYISIANA BEKTOPA .

32.4Bmenne snekTpoMarHUTHOW wWHAYKIH. 3akoH Dapanmes. IlpaBmmo Jlenma. BuxpeBbie Toku (TOKH
®Dyko), UX y4ET U HCIONB30BaHNE B TEXHHUKE.

33.MuanyktuBHOCTE KOHTYpa. Camomuaykmmsa. 3/C camomHIykiuu. TOKM NPH pa3MBIKAHUU W 3aMBIKAHUU
LIeTIH.

34.B3aumnas unaykuus. TpanchopMaTopsl.

35.lua-, napa- u peppomarueTusm. [Iprposa 3TUX SBICHHUH.

36.YpaBHeHuss MakcBemia s OJCKTPOMArHUTHOTO — MOJS, WX  (U3MYECKHid cMbIci.  [loHsATHE
ANIEKTPOMArHUTHOTO OIS

[TpumepHBIH IepedeHb BOIPOCOB K IK3aMEHY

1.ITonsiTne konebarenmpHOTO Tpolecca. ['apMoHMdeckne koineOanus. Kunematwdyeckne W AMHAMHUYECKHE
XapaKTepUCTHKH TapMOHHYECKUX KoJeOaHuil. YpaBHEHHE CBOOOJHBIX TAPMOHNIECKIX KOJIECOAHHH.

2. OcobeHHOCTH KOJIEOATETHHOTO IPOIEcca MPH BO3ACHCTBHM BHEIIHHX CHJ. YpaBHEHHE 3aTyXaroIInX
koseOannii. OCHOBHBIC XapaKTEPHUCTHKH 3aTyXaIOMINUX KOJICOaHUH.

3.BeiyXzaeHHBIe KoneOaHWsA. YpaBHEHHE BBIHYXKICHHBIX KoieOaHuil. Pe3oHaHC, €ro yder M NpHMEHEHHE
B TEXHUKE.

4 Meton BeKTOpHBIX JuarpamMM. CIoXeHHe TapMOHHUYECKHMX KOJeOaHW OIJHOTO HampaBleHHS |
OJMHAKOBOH 4acTOThl. brueHusl.

5.BonHoBele mpoueccel. IIpomonbHble M TomepeuHble BOJHBL. beryiue BONHBL. YpaBHeHHE Oeryuiei
BOJIHBL. BOoITHOBOE ypaBHEHME.

6. MnTepdepennys BodH. YCI0BUSI MaKCUMyMOB M MUHUMYMOB. CTOSIYME BOJIHEL.

7.CB0OOIHEIE TApMOHUYECKHE KOJIeOaHus B KOJIeOaTeIbHOM KOHTYpE.

8.CBoOOHBIC 3aTyXalOIME U BEIHYXK/ICHHBIC JIEKTPOMAarHUTHBIE Koyiebanus Pezonanc.

9.0OnexTpoMarauTHble BONHBL JluddepeHnmansHoe ypaBHEHHE 3IEKTPOMArHUTHONH BOJHBL. OCHOBHBIE
CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.

10.KorepeHTHOCTP M MOHOXPOMAaTHYHOCTh CBETOBHIX BOJH. MeToabl HaOMIOACHUS HMHTEP(EPEHIIUN CBETa.
WHtepdepeHnns cBeTa B TOHKHX MJIEHKAX.

11. Iudpaxunus ceera. punmun [olirenca-®penens. Meron 300 @peHens.

12. 1udpakuus Dpaynrodepa Ha oxmuoi menu. JudpakimoHHas pemieTka. YCIOBHS MaKCHUMyMOB H
MHUHHAMYMOB IIPU TU(QpaKIny Ha Ju(paKIHOHHOMN pelIeTKe.

13.EcrecTBeHHbIH U nonsgpu30BaHHbIN cBeT. [longpusanus ceeta. 3akoH Mairoca.

14.Tlonspuzanust mpu OTPaKEHHHM W TNPEJIOMIICHHH OT TIPaHUIIbl JIBYX IUIJIEKTPUKOB. 3akoH bprocrepa.
JIBoliHOE JTydenpenoMieHue.

15.TennoBoe M3My4eHNE U €TO XapaKTEPUCTHKU. 3aKOHBI TETUIOBOTO M3ITydCHHUSL.

16.3akonbI BHeMHETO (GoTodddeKTa. YpaBHeHHEe DHHINTEHHA A BHEMIHETo (Goroddpdexra. [IpuMeHneHns
¢dororddexra.

17.0¢dexr Komnrona. JlaBnenme cBeta. EOWMHCTBO KOPHMYCKYISIPHBIX W BOJHOBBIX  CBOWMCTB
3NMEKTPOMATHUTHOTO U3ITydEHHUSL.

18.Monenu atoma Tomcona u Pesepdopma. JIuneiuateiii ciekTp atoma Bogoposa. [loctynarsr bopa.

19.0nwiTh1 @panka u I'epria. Cextp atroma Bojoposa mo bopy.

20.KopmyckynsapHO-BOJIHOBOM  Jyaqu3M CBOKMCTB BemiecTBa. Bonusl ne bpoinsa.  CooTHouieHue
HeonpeeneHHocrei [ eitsendepra.

21.BonHoBast GYHKIMS U €€ CTATUCTUYECKUI cMmbIcit. YpaBHenue Ipénunrepa.

22 Yactuia B OTHOMEPHOH MMOTCHITUAIBHOM iMe OCCKOHEYHOW TITyOHWHBI.

23.AToM BOAOpO/a B KBAHTOBOW MeXaHWKe. KBaHTOBBIC YHCIIa, MX (PU3UYCCKUIA CMBICIT.



24.CnuH snektpoHa. CnimHOBoe kBaHTOBoe uucio. [lpunmun Ilaymu. PacnpeneneHue 3JIeKTpOHOB B aToMe
10 COCTOSIHUSIM.

25.PeHTreHOBCKUE CIIEKTPHI. 3aKoH Mo3nu.

26.Ilornomenue ceera. CIOHTAaHHOE U BBIHY)KJIEHHOE u3NydeHHsa. ONTuueckue KBAHTOBBIE T€HEPATOPHI
(J1azepsl), MX IPUMEHEHHE.

27.IloHsTHE O 30HHOM TEOpPHM TBEPABIX TeN. MeTamibl, TUAIEKTPUKH M IOIYNPOBOJHUKH IO 30HHOU
TEOpHH.

28.CobcTBEHHAs M IPUMECHAS TPOBOANMOCTH MOITYITPOBOIHUKOB.

29.CocraB atromMHOTO snpa. JledekT Macchl 1 SJHEPTHSI CBSI3M SApa. YACTbHAs YHEPTHS CBSI3H.

30.Anepusie cunbl. Moaenu sapa.

31.PagnoakTuBHOE M3ITyYCHHE W €TO BHUIBL

32.3akoH pagroakTUBHOTO pacnaza. [IpaBuia cMenieHws.

IIpumepHBIil IepedeHb 3aad K IK3aMEHY

1.HaliTu 4acTOoTy COOCTBEHHBIX KOJICOAQHHH B KOHTYpE, COCTOSIIEM W3 COJICHOHMIA JJIMHOH 3 cM,
IUIOIIA/IbI0 TOMEPEYHOro ceueHus 1 ¢M2 M IIOCKOro KOHAEHcCAaTopa ¢ IUIOoManbio IacThH 30 cM2 U paccTosiHHEM
mexay Humu 0,1 cm. Ynceno BuTkoB cosieHouaa pasHo 1000.

2.B KOHTyp BKIIOYEHBI KaTyllKa CAMOUHAYKLIUU C NEPEeMEHHOM MHAYKTUBHOCTHIO OT 50 mo 1000 nl'H u
KoHAeHcaTtop nepemeHHo eMkoctH oT 10 go 5000 n®d. Kakoil auama3oH 4acTOT M IJIUMH BOJH MOKHO OXBAaTHUTh
HaCTPOMKO 3TOro KOHTypa?

3.KonebaTenpHBII KOHTYp COCTOMT M3 KOHAEHCATOpa eMKOCThI0 7 MK®D, KaTymIKu WHIYKTHBHOCTHIO 0,23
I'm u compormenenns 40 Om. KonpmeHcarop 3apsykeH KOTMYECTBOM 3iekTpuyectBa 5,6-10-4 K. Haidtén mepmon
KoJle0aHni KOHTYypa.

4.YpaBHeHHE U3MEHEHHsS CO BPEMEHEM pa3HOCTH IOTEHIMAIOB Ha OOKIagKkax KOHJIEHCAaTtopa B
KoJ1e6aTeIbHOM KOHTYpe JaHo B Buje u=50 cos 104 t B. EMKkocTh KonieHcaTopa paBHa

C=10-7 @. Haiitu nepuon kosebaHui, WHAYKTUBHOCTh KOHTYpAa, 3aKOH H3MEHEHHUS CO BPEMEHEM CHJIBI
TOKa B IIeNH, JJIMHY BOJHBI, HA KOTOPYIO HACTPOEH KOHTYP.

5. Touka coBepuiaeT kosuebaHus 1o 3akoHy x=A cos (00 t+¢0 ). [lepuoxn koneGaumit

T=0,1 ¢, navaspHast Qaza paBHa Hymo. CMelleHHE TOYKH OT IOJOXKEHHs paBHOBecHs depes3 t=13 mc
paBHO Xx=7 MM. OnpesienuTe CKOPOCTh U YCKOPEHUE B ITOT MOMEHT BPEMEHHU.

6.IlapainenpHplid My4yok cBeTa ¢ AauHOM BosiHbl 600 HM magaer nmox yrioM 30° Ha TOHKYIO IUJIEHKY C
mokazaresieM TmperomsieHus n = 1,3, [lpm kakoil HaWMEHBIIEH TONIIMHE IUICHKH OTpPaKCHHBIH CBET Oymer
MaKCHUMAJIFHO OCIIA0JICH B pe3yibTaTe HHTep(epeHITni?

7.I1MOCKOBBITYKIIasl JIMH3A JISKUAT BBITYKJIOW CTOPOHOW HA CTEKISIHHOW TuTacTHHKE. ONpenenuTh TOIIUHY
CJIOSl BO3/IyXa TaM, TJie B oTpaxkeHHOM cBeTe (A = 600 HM) BUIHO ITEpPBOE CBETIIOE KOJbII0 HhroTOHA.

8.0mpenenuTy TMONTHOE YHCIO TJIABHBIX MAaKCHMYMOB, KOTOpPBIE MOTYT peajiM30BaThCsA IMpH AUDpaxmuu
CBETa C JUIMHOW BOJIHBI A, MMaJAIOIEr0o HOPMaJIBHO Ha JU(paknuoHHYI0 peuretky ¢ nepuogom d = 7,7 A. Ckonbko
IJIaBHBIX MAaKCUMYMOB OyJIET BHJHO, €CJIM OTHOIIEHHE TIEPHOJIa PELIETKH K IUPUHE 11esu paBHo d/b = 37

9.Ha pudpakuuonHyo pemetky, conepxariyto 400 MmTpUXOB Ha MWDIMMETp, ITaJaeT HOPMAaJbHO
MOHOXpOMaTH4eCKHH cBeT C MHOH BoiHbl 0,6 MkM. Haiitm oOmee umcno nudpakiMOHHBIX MaKCHMYMOB,
KOTOpBIE JaeT 9Ta pemerka. OnpenenuTs yroi TudpaKkuni, COOTBETCTBYIOIIUI MOCIEAHEMY MaKCUMYMY.

10.KBapueByl0 IUIACTUHKY NOMECTWJIM MEXAY CKPEIUEHHbIMM HUKOJISIMHU. Ilpu kakoil HauMmeHbLIEH
TOJIIIMHE KBAapIIEBOW IUIACTMHKM MOJIE 3peHHs OyJeT MaKCHMalbHO TNpocBemieHo? [locTosHHAs BpamieHus KBapra
paBHa 27 Tpag/mMm.

11.Boraucnute  1eOpOMIeBCKyl0 UIMHY BOJHBI  JIEKTPOHA, MPOILISAIIETO YCKOPSIOIIYI0 Pa3HOCTh
noternuano 511kB. (Oueprus mokos snexktpoHa pasHa 0,511 M»aB).

12.05exTpoH ¢ KUHETHYecKoW sHeprueil 4 »B nokamm3oBaH B obmactu pasmepoM 1 MikM. OueHHTH ¢
ITOMOIIIBI0 COOTHOIICHHUS HEOIPEAETICHHOCTE OTHOCUTENIBHYIO HEOIIPEICIIEHHOCTh €10 CKOPOCTH.

O06pa3elr SK3aMeHaAIMOHHOTO OuieTa

JlanmpHEeBOCTOYHBIHN TOCYIapCTBEHHBIN YHUBEPCUTET ITyTeil COOOIICHHS

Kagenpa OKk3aMeHalnOHHBIH OmyteT Ne YTBepkaaro» 3am
B®O ®duzuka nupekropa o YP
2 cemectp, 2023-2024 CnenuansHocTtb 23.05.03 J3r00a T.1.
[TOJIBVDKHOM COCTAB 17.05.2023 .
JKEJIE3HBIX 1OPOT"
Crermanu3anus: ['py30Bbie BarOHEI

Bonpoc Ilonstue kosebarensHOro mporecca. ['apmoHuueckue kojicOanus. KuHemMatnyeckue W JUHAMHUYECKHE
XapaKTepUCTHKH TapMOHMYECKUX KoJeOaHuil. YpaBHeHHE CBOOOIHBIX rapMoHnuecKkux kosiebanuii (OITK-1)

Bomnpoc [Iudpakuust ceera. [Ipunnun INolirenca-®Openenst. Metox 300 @penens. (OIIK-1)

3ajnaua (3agaHue) BblUMCIUTh IeEeKT Macchl, DHEPIUIO CBS3M M YNEJNBHYIO OHEPIUIO CBS3M s[pa H30TOIa

xucnopona O-16.
(OIIK-1)




IIpumewanne. B  kaxgoM  3IK3aMEHAIMOHHOM  OwieTe  JOJDKHBI — NPHUCYTCTBOBaTb  BOIIPOCHI,
CIOCOOCTBYIOMIMX (POPMHUPOBAHHUIO Y 00YJAOIIETOCs BCEX KOMIICTCHI[HIA 1O JAHHOW AUCITUTUINHE.

3. TecToBble 3anaHusi. OneHKa N0 pe3yJbTaTaM TeCTHPOBAHUSI.

3ananue 1

1.BbIOpaTh NpaBUIILHBIN OTBET.

[MocTynarenbHbIM ABMKEHHE aBTOMOOMIISI MOXKET OBITH MTPH

[l IpSAMOJMHEHHOM JIBIKCHHU

[l IBMXKECHHUH IO OKPYKHOCTH

[l KpPHWBOJHMHEHHOM JBHXCHUH

[} mo06oit TpaeKTOpUHN

3aganue 2

Bri6path npaBUIBbHBIN OTBET.

KOOpJII/IHaTa JacTUlbI 3a/laHa YPaAaBHCHHUEM

x=1-2t+3t"2

CpenHsis CKOPOCTb YaCTHUIIBI 32 BTOPYIO CEKYHAY JBIKEHHS paBHA

1 Swm/c

1 6wm/c

0 Twm/c

8 M/c

3anganue 3

BriOpath mpaBUIIBHBIN OTBET.

CroprcMmeH-Gurypuct coolmaer cebe MeIEHHOE BpalleHHe BOKPYT BEpPTUKANBHOH och. Pesko
cOOpaBIINCh, OH yMEHBIIaeT MOMEHT HHEpIIMM CBOETO Tejia B 3 pasa, NPH 3TOM €ro YIjioBas CKOpPOCTh W U
kuHeTn4eckas saeprust EK

1w u EK ymensmmmucs B 3 pasa
w u EK yBennuumucs B 3 pasa
w He n3MeHunacs, EK yBennuumnace B 3 pasa
w u EK He u3menstores

3ananue 4

dusnyeckas BENUYUHA, ONpenessieMas pabdoToOH, COBEpIIaeMON CYMMAapHBIM IIOJIEM 3JIEKTPOCTATHYECKHX
(KyJIOHOBCKHMX) M CTOPOHHHUX CHJI IIPH MEPEMENICHHH EIMHUYHOIO IOJIOKUTEIBHOTO 3apsifa Ha JaHHOM y4acTKe
LIETIH, HAa3bIBACTCS

(OtBet: Hanpsokenuewm, Hanpspkenuem, HAITPSDKEHHUEM)

3aganue 5

Bri6path mpaBUIBHBIN OTBET.

ITnockuit KOHJAEHCATOP MOAKIIOYEH K HCTOYHHKY ITOCTOSIHHOTO TOKa. Eciu mpocTpaHCTBO MexIy HUMH
3aI0JIHUTh JUIIEKTPUKOM C TUIIIEKTPHUECKOH IPOHUIIAEMOCTHIO PABHOM 2, TO 3apsiJl Ha 00KJIaIkaX KOHIeHcaTopa
[l yBemuuuTcd B 4 pasa
YBEJIIMYUTCS B 2 pasa
YMEHBIIUTCS B 2 pa3a
HE N3MEHUTCS

[ToyHBIIT KOMIUIEKT TECTOBBIX 3aJaHUN B KOpTHopaTuBHOU TecToBoi obomouke ACT pasmereH Ha cepBepe
YUT JIBI'VIIC, a taxxke Ha caiite YHuBepcuteta B paznene CIO JBI'VIIC (oOpaszoBaTtenbHas cpeia B JIHYHOM
KaOMHETE MPETo1aBaTes ).

CooTBeTCTBHE MEXKIY OalbHOM CHCTEMOW M CHUCTEMOH OLIGHMBaHHMS I10 pe3ylbTaTaM TEeCTHPOBAHUS
YCTaHABIIMBAETCS IOCPEICTBOM CIICIYIOIIECH TaOIHIIbL:

OOBeKT IToxazarenu OrneHka YpoBeHb
OLICHKH OIICHUBAHUSA Ppe3yabTaToB
pe3yIbTaTOB 00yIEeHUS 00y4yeHns
Obyuarommuiics 60 6anoB U MeHee «HeynoBiaeTBOpUTETHHOY» Hwuskuit ypoenn
74 — 61 6aioB «YIOBIIETBOPUTEIHHOY IToporoBetii ypoBEHB
84 — 75 bamnoB «XopomIo» [ToBrIIeHHBII YPOBEHB
100 — 85 6amos «OTnaHO» Bricokuil ypoBeHb

4. Ouenka orTBeTa o00y4Yamolerocsi Ha BONPOCHI, 3ajgady (3ajlaHMe) IK3aMEHAUMOHHOro OuJjera,
3a4eTa, KypCcoOBOro MPOeKTHPOBAHMSI.

OrreHka oTBeTa 00YJarOIIErocsl Ha BOIIPOCHI, 3a1a4y (3a1aHKe) SK3aMEHAIIMOHHOTO OWiIeTa, 3a4eTa

DJIEMEHTBI OLCHHUBaHU ConepmaHHe IDKaJIbI OOCHUBAHUA




Heynosnersoputenbs | YI0BIETBOPUTEID Xoporio OTnaHO
He 3aureno 3auTeHo 3agTeHo 3auTeHo
CootBerctBue oTBeToB | [lomHOE 3HauUTENbHBIC HesnauutensHbie [Tonnoe
(dhopMyIupoBKaM HECOOTBETCTBUE IO MOTPELIHOCTH. MOTPEIIHOCTH. COOTBETCTBUE.
BOIIPOCOB (33JaHUI) | BCEM BOIIPOCAM.

Crpykrypa, onnoe 3HAYUTENBHOE Hesnauuntensnoe CootBeTcTBHE
MTOCTICIOBATEIEHOCTD | HECOOTBETCTBHE HECOOTBETCTBUE HECOOTBETCTBUE KPUTEPHIO TIPH
JIOTHKA OTBETA. YMEHHUE | KPUTEPHIO. KPHUTEPHIO. KPHUTEPHIO. OTBETE Ha BCE

9EeTKO, IOHATHO, BOTIPOCHI.
TPaMOTHO B CBOOOTHO
M3JIaraTh CBOM MBICIH
3HaHue HOpMaTUBHBIX, |llonHOe He3HaHMe Nmerot mecTo HNmerot MecTo ITonnoe
MIPaBOBBIX JOKYMEHTOB | HOpPMaTUBHON U CYIIECTBEHHBIE HEeCYIIECTBEHHbIE COOTBETCTBHE
U CHelalbHON MPaBOBOY 0a3bl U YITyILIEHUS VIYLIEHUST U JTAaHHOMY KPUTEPHUIO
JINTEPATYPBI CIEUAJIbHOM (He3nanue HE3HaHUE OTIENIbHBIX | OTBETOB Ha BCE
JTUTEPaTyphI OoJpIel 9acT U3 | (CIMHUYHBIX) padOT | BOIIPOCHI.
JTOKYMEHTOB 1 13 YHCIIa
CIEeTIMATBHON 00s13aTeTTPHOM
JUTEPATYpPHI 110 JTUTEPATypPHIL.
Ha3BaHMIO,
COJZICPKAHUIO U
T.J1.).
YMeHue yBsi3bIBaTh ‘YMeHue cBs3aTh ‘YMeHue cBsizaTh ‘YMeHue cBs3aTh [onnoe
TEOPHIO C MPAKTUKOH, | TEOPHIO C MPAKTUKOH | BOIIPOCH TEOPUH | BOIIPOCHI TEOPUH U COOTBETCTBHE
B TOM YHCIIE B 007acT! | paboTHI HE U TIPaKTHKA TIPAKTUKU B JTAHHOMY KPHUTEPHIO.
po¢heCCHOHATBHON TIPOSIBIISIETCSL. TIPOSIBIIACTCS OCHOBHOM CriocobHOCTB
paboTsl penko. TIPOSIBIISIETCSL. HHTETPUPOBATH
3HAHUS U TIPUBJIEKATh
CBEJICHUSI U3
Pa3IMYHBIX HAYYHBIX
coep.
KauecTtBo 0TBETOB Ha Ha Bce OTBeTHI HA . JlaHbI HENoJIHbIE JlaHbI BEpHBIE OTBETHI
JIOTIOTHUTEJIbHbIE JIOTIOJTHUTEJIBHbIE 0OJIBIIIYIO YacTh OTBETHI Ha Ha BCe
BOIPOCHI BOIPOCHI JIOTIOJTHUTEJIBHBIX | TOTIOJHUTEIbHbIE JIOTIOJTHUTEIIbHBIE
NpenoaBaTesis JaHbl | BOIPOCOB BOIPOCHI BOIPOCHI
HEBEPHBIE OTBETHI. npenojaBaTens npenojaBaTe’s. penojaBaTe’is.
JIaHbl HEBEPHO. 2. Jlan oquH
HEBEPHBIN OTBET Ha
JOTIOTHUTETFHBIC
BOTIPOCHI
TIperoaBaTes.

[Tpumeyanue: uToroBas OleHKAa (OPMHUPYETCS Kak CpelHsiss apuMeTH4YecKash pe3yJbTaToB JJIEMEHTOB

OLICHUBAHUA.




