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O6cy>1<z[eHa Ha 3aceJJaHuHd METOANYCCKON KOMUCCHU I10 POACTBCHHBIM HAlIPpABJICHUAM H CIICHHUAJIBHOCTAM: HpOTOKOJ'I

r. XabapoBck
2025 T.



Busuposanue PII/I nJisi ucno/iHeHusl B 04epeIHOM Y4eOHOM roay

[Ipencenarens MK PHC

2026.

Pabouas nmporpamMma mepecMoTpeHa, 00CyKJeHa 1 0I00peHa JIIst
ucronHenus B 2026-2027 yueOGHOM roy Ha 3acenaHuy Kadeapsl
(¥911) ®Ousuka 1 TeopeTuUecKasi MEXaHHKa

[Iporokon ot 2026 . Ne
3aB. xadenpoit [Isrann C.A., 1. ¢.-M. H., Ipodeccop

Buzuposanue PII/] 1y ncnoiHeHUs B 04epelHOM Yy4eOHOM roay

[Ipencenarens MK PHC

2027 r.

PabGovast mporpaMma nepecMoTpeHa, 00CyKCHa ¥ 000peHa JIIst
ucnonaenus B 2027-2028 yueOHOM rofy Ha 3acegaHuu Kadeaphl
(x911) ®u3uka u TeopeTHIECKast MEXaHUKA

IIporokon or 2027r. Ne
3aB. kadenpoii [Israun C.A., 1. ¢.-M. H., mpodeccop

Busuposanue PII/I 1y ncnosiHeHUs1 B 04epelHOM Y4eGHOM roay

IIpencenarens MK PHC

2028 r.

Pab6ovast mporpaMma nepecMoTpeHa, 00CyKIAeHa U 000peHa ISt
ucronHeHus B 2028-2029 yueOHOM Tonay Ha 3aceqaHuy Kadeapbl
(x911) ®u3uka n TeopeTHUeckas MEXaHUKa

[Iporokon or 2028 r. Ne
3aB. kadeapoii [Isruun C.A., 1. ¢.-M. H., mpodeccop

Buzuposanue PII/] 1151 ncnosiHeHUs1 B 04epeTHOM Y4eGHOM Toay

IIpencenarens MK PHC

2029 r.

Pabouas nmporpaMma nepecMoTpeHa, o0cyskaeHa 1 0100peHa st

ucnonaenus B 2029-2030 yueOHoM rony Ha 3aceqaHuy Kadeapbl
(x911) dusuka 1 TeopeTUUECKast MEXaHUKa

IIporokon or 2029r. Ne
3aB. kadeapoii [Issuun C.A., 1. ¢.-M. H., mpodeccop



Pabouas mporpamma qucrumminHel OH3HKa

paspaborana B coorBercTBHE ¢ PI'OC, yTBEpsKIeHHBIM IpHKa3oM MuHucTepcTBa 00pa3oBaHust U Hayku Poccuiickoit
Oenepanun ot 19.09.2017 Ne 926

Kamudukanms OakaJjiaBp

®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 53ET

Yacos 1o yueOHOMY ILIaHy 180 Bubl KOHTPOJS B ceMecTpax:
B TOM YHCJIIC: 9K3aMeHHI (cemecTp) 2
KOHTaKTHast paboTa 68
caMoCTOsITeNbHast paboTa 76
4acoB Ha KOHTPOIIb 36

PacnpepeneHne 4yacoB AUCLUNIINHBI MO ceMecTpam (Kypcam)

Cemectp
(<Kypc>.<Cemec | 2 (1.2)
Tp Ha Kypce>) Uroro
Henens 17
Bun 3anstuit VII | PII | VIO PII
Jlexuun 32 (32 |32 |32
JlabopaTopHbie 16 |16 |16 |16
[pakruueckue 16 |16 |16 |16
KonTpons 4 4 4 4
CaMOCTOSITETBHO
i paboThI
B Tom uucne 8 8 8 8
UHT.
Uroro ayn. 64 |64 |64 |64
KonTakrHas 68 |68 |68 |68
pabota
Cam. pabora 76 |76 |76 |76
Yacel Ha 36 |36 |36 |36
KOHTPOJTb
HUroro 180 | 180 | 180 | 180




1. AHHOTALIMS JUCOUILINHBI (MOAYJIST)

1.1 | Mexanuka: 3akOHbI MEXAHUKH [IOCTYIATEIbHOIO U BPALLIATEIbHOIO ABHKEHUSI MAaTepUaIbHOW TOUKU U TBEPJOrO TEa,

3aKOHBI COXPaHEHUS] MEXaHWYECKOI SHEPTHH, UMITYJIbCA, MOMEHTA UMITyJibca. MonekynspHas (pU3UKa 1 TepMOJHMHAMUKA:
OCHOBBI MOJIEKYJISIPHO-KHHETHUECKOH Teopuu. TepmonuHamuka. OCHOBBI KIIACCHYECKOH CTATHCTUYECKOH (DU3UKH.
DIIEKTPOMAarHETU3M»: DIIEKTPOCTAaTHKA.3aKOHBI TOCTOSIHHOTO TOKa. MarHuTHOE OJIE B BaKyyM€ H B BEIIICCTBE.
Onexrpomaraerm3M. Konebanust u Bonabsr: CBOOOAHBIC U BRIHYKICHHBIE KolleOaHUs. BoNHBL. DeKTpoMarHuTHOE MOJe.
Onruka: BonHoBas ontuka. KBanToBas ontnka. «KBaHTOBast MexaHHKa». KBaHTOBO MeXaHHYECKOE ONHMCAHNE ITOBEICHUS
MHKPOYACTHIL. DIIEMEHTHI SIepHON GHU3NKH M (HU3UKU FITEMECHTAPHBIX YaCTHII.

2. MECTO JUCHHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OGPA30OBATEJIBHOU ITPOI'PAMMBI

Kon muciumiiHeL: | b1.0.09

2.1 | TpeGoBaHusi K MpeIBAPUTEIbHOM MOATOTOBKE 00yYaloIerocs:

2.1.1

HOHOJ’IHI/ITCJ’II}HBIC TrJ1aBbl MATEMATUKHU

2.2 | JuCHUNJIAHBI U TPAKTHKH, JUIs1 KOTOPBIX OCBOCHHE IAHHOM TUCIUIIHHBI (MOXY.JIsI) HEOOXOTUMO KaK

npeamecrBymouiee:

221

COBpeMeHHLIC TEXHOJIOI'MH IMPUKITAAHOTO IPpOrpaMMHUpPOBaHUA

222

I[PICerTHaﬂ MaTeéMaTHhKa 1 MaTEMaTUYCCKas JIOruKa

223

HpOFpaMMHaﬂ HHXCHCPUA

3. IEPEYEHbD IINTAHUPYEMBIX PE3YJIIBTATOB OBYYEHMS 11O JUCHUTITIMHE (MO YJIIO),

COOTHECEHHBIX C IIJTAHUPYEMBIMU PE3YJIbTATAMU OCBOEHHSI OBPA3OBATEJILHOM ITPOT'PAMMBI

OIIK-1: Cunocoben NPUMEHATDH €CTECTBEHHOHAYYHbIC U Oﬁlllel/l]-l?l(el-lepl-lble 3HAHUA, METOAbI MATECMATHYCCKOI'0 aHAJIN3A U
MOJA€CJITHPOBAHUSA, TECOPETHYECCKOI0 H IKCIIEPUMEHTAJTBHOI0 HCCJICA0OBAHHUA B HpO(i)eCCl/IOHaJI]:HOﬁ JACATCJIBbHOCTH

3HaTh:

OCHOBBI MaTCMaTHUKU, B TOM YUCJIC anrerLI U TCOMETPUHN, MATEMATUYECCKOI'O aHalln3a, TCOpUN MHOXKECTB, KOM6I/IHaTOpI/IKI/I,
MaTeMaTH4YECKOM JIOTUKUA 1 TEOPHUU AJITOPUTMOB, TCOPUHU BepOS{THOCTeﬁ M MaTeMaTU4YECKON CTaTUCTHKHA. OCHOBBI (bI/ISI/IKI/I.OCHOBLI
AJICKTPOTCXHUKH, DJICKTPOHUKHU, BBIYHCIIMTCILHON TEXHUKA K nporpaMMHUpOBaHUsA.

YMmeTh:

HpI/IMeHﬂTB BCPOATHOCTHBIC MOACIIN JJI BBIYMCIICHUA BEPOATHOCTH Pa3JIMIHBIX CO6LITPII>1, ONpeacCIATh CTCIICHU JOCTOBECPHOCTH
BBIBOJOB Ha OCHOBE OI'pAaHUYCHHBIX CTATUCTUICCKUX I[aHHBIX.PeHIaTI) CTaHAAapPTHBIC 3aJ1a4u C IPUMEHCHUEM €CTCCTBECHHOHAYYHBIX
u 06LLIEI/IH)KCHeprIX 3HaHMﬁ, METOJA0B MATEMATUYECCKOI'0 aHajln3a U MOACIIUPOBAHUA.

Baagern:

OCHOBHBIMHU METOJAaMU pEIICHU OCHOBHBIX 3a/1a4 MaTeMAaTUYCCKOI'o aHaJin3a, TCOpUU MHOKECTB, KOM6I/lHaTOpI/IKI/l,
MaTeMaTH4eCKO# JIOTHKU, TEOPUH BEPOSITHOCTEH, MATEMaTHIECKOH cTaTUCTHKN. HAaBBbIKAMHU TEOPETHYECKOTO M AKCIIEPHUMEHTAIBHOTO
WCCIIEIOBaHUST OOBEKTOB MPOYECCHOHANBHON IEATEILHOCTH.

4. COIEP KAHUE JUCHUIIJIMHBI (MOAYJIA), CTPYKTYPUPOBAHHOE 11O TEMAM (PA3JEJAM) C YKAZAHUEM
OTBEJIEHHOI'O HA HUX KOJIMYECTBA AKAJJEMUYECKHX YACOB M BUJ0B YUEBHBIX 3AHATHI

Kon HaumeHoBaHue pa3e/ioB U TeM /BHJ Cemectp Komneren- Hure
Yacos Jlutepartypa IIpumeuyanue
3aHATHSA 3aHaTHs/ / Kype 101074 PaKT.
Pasnen 1. Ilekyumn

1.1 MexaHuka: 3aKOHbI MEXaHUKU 2 8 OIIK-1 J1.1 0
NIOCTYNATENBLHOIO U BPAIaTEIbHOIO JI1.2J12.1J13.
JIBUKEHUSI MaT€pUaJIbHOW TOYKU U 1
TBEPAOro TeJa, 3aKOHbI 2132
COXpaHEHHs MEXaHIMIEeCKOI SHEPTHH,

HMITyJIbCAa, MOMEHTA
umiyisca. /Jlex/

1.2 MonekynsapHas Gpuzuka u 2 6 OIIK-1 JI1.1 0
TepMoauHaMuKa: OCHOBBI JI1.2J12.1J13.
MOJIEKYJISIPHO-KHHETHYECKOU TEOpHUH. 1
Tepmoannamuka. OCHOBBI 2152
KJIACCHUYECKON CTAaTUCTUYECKON
¢msuxu. /Jlex/

1.3 DNEKTPOMarHETU3M: 2 6 OIIK-1 JI1.1 0
OnexrpocTaTuka. 3aKOHBI HOCTOSHHOIO JI1.2J12.1J13.

Toka. /JIex/ 1

01092




1.4 MarnurtHoe none B OIIK-1 J1.1
BaKyyMe U B BEILIECTBE. JI1.2J12.1J13.
DNEeKTpOMarHeTH3M. JJIeKTPOMarHUTHOE 1
none. /JIex/ 3132
1.5 Konebanus u BOTHBI: OIIK-1 J1.1 aKTUBHOE
CBoOOnIHBIE 1 BBIHY>KJCHHBIE KOJIECOAHHS. JI1.2J12.1J13. CIylIaHue
Bonnagsr. /Jlex/ 1
3132
1.6 Onruka: Bonnoast ontruka. KBanToBas OIIK-1 JI1.1 aKTUBHOE
ontuka. «KBaHroBast MexaHukay. /JIex/ JI1.2J12.1J13. CIIyLIaHUEe
1
3132
1.7 KBantoBo-mexannueckoe OIIK-1 JI1.1
OIMCAaHUE TOBEJCHNS MUKPOYACTHII. JI1.2J12.1J13.
DJIeMEeHTHI SIEPHON HUUKH U 1
(u3MKK DIIeMEeHTapHbIX YacTull. /JIex/ 2122
Pasgen 2. JlabopaTtopHble paboTbl
2.1 "H3mepurensHble TpHOOPE! B 00paboTKa OIIK-1 J1.1 pabora B
pe3ynbraTroB usmepenuit” (1M) /J1a6/ J1.2J13.1 MaJlbIX IpyIIax
3132
2.2 "OmnpeneneHue cujl ynpyrocT npu OIIK-1 JI1.1 pabora B
ynape" (2M) /J1a6/ JI1.2J13.1 MaJTbIX TPYIITax
3132
23 "LlenTpansHslil yaap mapos" (3M) /J1a6/ OIIK-1 J1.1 pabora B
JI1.2J13.1 MaJIbIX TpyTIax
3132
2.4 "3aKOHbI JMHAMHKU BPaIaTEIbHOIO OIIK-1 J1.1 pabora B
JBIDKECHUS TBepaoro tena" (4M) /J1ab/ J1.2J13.1 MaJlbIX IpyIIax
3132
2.5 IIpuem oT4eToB 1o 1abopaTopHBIM OIIK-1 JI1.1 pabora B
paboram. 3agetHoe 3anATHE /Jab/ JI1.2J13.1 MAJIBIX TPYyTIITax
J3.2
3132
2.6 "N3yueHre HEeKOTOPBIX OIIK-1 JI1.1 pabora B
TEPMOJUHAMUYECKIX COCTOSHUM JI1.2J13.1 MaJIbIX IpyImax
raza" (6M) /J1a6/ 2102
2.7 "Onpenenenne K03 HUIHEHTA BI3KOCTH OIIK-1 J1.1 pabota B
xugrocT o Metony Crokca" (9M) /J1ab/ JI1.2J13.1 MaJbIX TPpyIIax
3132
2.8 IIpuem otdeToB 1o 1ab. paboram. OIIK-1 J1.1 pabota B
CobecenoBaHue 10 TEOPETHIECKOMY JI1.2J12.1J13. MaJIbIX IpyImax
MaTepuaiy JabopaTopHoro uukina. /Jla6/ 1J13.2J13.3
3132
Paspnen 3. MNMpakTnyeckne paboThbl
3.1 Ouznyeckuit npakrukyM."KuHemarnka OIIK-1 JI.1
NIOCTYNATEILHOIO U BPAIaTEIbHOIO JI1.2J12.1J13.
nexenus" /Tlp/ 1
3132
3.2 " IluHaMKKA MTOCTYNAaTEeILHOTO 1 OIIK-1 JI.1
BpamaTensHoro asrkeHus" /IIp/ JI1.2J12.1J13.
1
3132
33 "3akonbl coxpanenus" /T1p/ OIIK-1 J1.1
JI1.2J12.1J13.
1
3132
34 «CTraTuCTHYECKUE 3aKOHOMEPHOCTH. OIIK-1 JI1.1 JTUCTTY ThI
Pacnpenenenus. Ypasuenne MKT. JI1.2J12.1J13.
WneanbHblii ra3. YpaBHEHUE COCTOSHUS 1
uaeangbHoro razay /IIp/ 2152
3.5 "3akonbl TepmonuHamuku" /IIp/ OIIK-1 JI1.1
JI1.2J12.1J13.

1
0192




3.6 "3akon Kynona. Pabora o 2 2 OIIK-1 J1.1 JHCITYThI
MEePEMEILIEHUIO 3apsiia B AIEKTPUUECKOM JI1.2J12.1J13.
ITone. IloTenumanpHas 3HEpPrus 2
B3aUMOJEHCTBUS NEKTPUYECKUX 3132
3apsiIoB . Pa3HOCTH MOTEHIIMAIOB.

[puHIMT CynepHo3HIUH
aNIEKTpocTaTHdecKux momneit " /IIp/

3.7 "3aKOHBI TOCTOSIHHOT'O TOKA. 2 2 OIIK-1 JI1.1
PasBerBiennsie nenu. [IpaBuna JI1.2J12.1J13.
Kupxroda»" /TIp/ 2

3132

3.8 "MarauTHoe MoJe ero XapaKTepUCTHUKU. 2 2 OIIK-1 J1.1
IIpunnun cynepnosuuuu. Jleiicteue JI1.2J12.1J13.
MarHUTHOTO TIOJISl HA TOK U 3apsii 3aKOH 2
JIEKTPOMAarHUTHOM MHAYKLUY. €]
MNuayxruBHOCTh. MarHuTHBIN MOTOK.

PaboTa 1o nepeMerieH o IPOBOIHHUKA C
TOKOM B MarHuTHoM mose" /TIp/
Pasnen 4. CamocToaTenbHas pabota

4.1 HU3y4YEeHHE TeOPETUIECKOro MaTepuraa 1o 2 16 OIIK-1 JI.1
y4eOHOI B y4eOHOMETOANIESCKON JI1.2J12.1J13.
aurepatype /Cp/ 1J13.2J13.3

3132

4.2 0TpaboTKa HABBIKOB PEIICHUS 3a7a4 0 2 8 OIIK-1 JI.1

TeMaM NPAKTHIEeCKUX 3aHATHi /Cp/ JI1.2J12.1J13.
1J13.2
3132

43 TIOATOTOBKA K POMEKYTOUYHOMY H 2 40 OIIK-1 JI1.1
HUTOrOBOMY TECTUPOBAHUIO T10 OTJEIBLHBIM JI1.2J12.1J13.
paszenam u Bcemy Kypey, /Cp/ 1J13.2J13.3

3132

44 IToaroroBka u 3ammra PI'P. /Cp/ 2 12 OIIK-1 J1.1

J1.2J12.1
3132
Pasgen 5. KoHTpornb
5.1 MOATOTOBKA K 3K3aMeHy /DK3aMeH/ 2 36 OIIK-1 JI1.1
JI1.2J12.1J13.
1J13.2J13.3
3132

5. OHEHOYHBIE MATEPHAJIBI JJ151 TPOBEJEHUS ITIPOMEKYTOYHOM ATTECTAIIUH

Pa3MmeleHsl B MNPUJIOKEHUH

6. YAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIS)

6.1. Pexomenayemasi 1uTepaTypa

6.1.1. IlepeyeHb OCHOBHOI JINTEPATYPbI, HEOOXOAUMOM /151 OCBOCHHUS JMCHUIIIMHBI (MOLYJIS)

ABTOpBI, COCTaBUTEIN

3arnaBue

W3nmarenscTBO, TON

JI1.1 | Tpopumona T.H. Kypc ¢usuxu: yaeb. mocodue ist By30B Mocksa: Axanemus, 2016,
JI1.2 | CuByxun /1. B. O0mwmii Kypc Gpu3nku Mocxksa: @usmaraur, 2009,
http://biblioclub.ru/index.php?
page=book&id=82998
6.1.2. IlepedyeHb TOMOJHUTEIBbHOM JINTEPATYPbI, HEOOXOTUMOI 1JI51 0OCBOCHHS THUCIUILTHHBI (MOIYJI5)
ABTOpBI, COCTaBUTEIH 3arnaBue W3znarenbcTBO, rox
JI2.1 | JIutBuHOBa M.H. Onexrpoctatuka. IlocTossHHBIN TOK: ¢0. 3a1a4 10 Kypcy pu3nku Xabaposck: Uzn-Bo IBI'YIIC,
2015,
6.1.3. IlepeueHb y4eOHO-METOAUYECKOI0 00ecieYeHHs] /ISl CAMOCTOSITeIbHOM PadoThl 00yYaromuXxcs M0 JUCHHILINHE
(Mony.0)
ABTOpBI, COCTaBUTENIU 3arnaBue W3naTenscTBO, roj

J13.1

JIutBunosa M.H.

Omsnka: Mexanuka. MonekynapHas Gpu3nuka ¥ TepMOIUHAMIKA!

¢0. ma6. pabor

2016,

Xabaposck : U3n-so JIBI'VIIC,




ABTOpBI, COCTaBUTEIH 3arnaBue WznaTenscTBO, roj
JI3.2 |JIutBunoBa M.H. Ousnka: DNeKTpHIecTBO. DNEKTpOMarHeTu3M: c0. 1ad. pabot Xabaposck : U3a-o JIBI'VIIC,
2016,
JI3.3 | JIutBunosa M.H. Odusuka: Ontrka. Pu3KMKa aTOMa ¥ TBEPIOro Tena: co. ao. Xabaposck : M3n-so JIBI'YIIC,
pabot 2016,

6.2. Ilepeuensb pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH "UHTEepHET'", HEOOXOTMMBIX /1JI5l OCBOCHHS
JUCHHUITUHBI (MOLYJ15)

D1 | Dnexrponnsrit katamor HTB JIBI'YIIC http://lib-irbis.dvgups.ru

32 | Hayunas snexrponHas oubmmorexka eLIBRARY.RU elibrary.ru

6.3 IlepeueHb HHGOPMAIHMOHHBIX TEXHOJIOTHIi, HCMOIb3YeMbIX NPH OCYIIECTBJIEHUH 00pa30BaTeIbHOrO Mpouecca no
JUCIUIIHHE (MOAYJII0), BKJIKYAs NepevyeHb NPOrpaMMHOro odecneyeHust 1 HH(POPMAUMOHHBIX CIIPABOYHBIX CHCTEM
(npu HeoOX0AMMOCTH)

6.3.1 Ilepeuensb nporpaMMHoOro odecrneveHust

ABBYY FineReader 11 Corporate Edition - [IporpamMma st pacrio3HaBaHust Tekcrta, moropop CJI-46

Windows 7 Pro - Onepannonsas cucrema, jium. 60618367

Anrtusupyc Kaspersky Endpoint Security ms 6m3neca — Pacmmpennsiii Russian Edition - AHTUBHpYCHAs 3amuTa, KOHTPAKT
469 IBT'YIIC

ACT rect - KoMmuiekc nporpamm Juisi CO31aHNs1 OAHKOB TECTOBBIX 3aJlaHUH, OPraHU3aLMH U ITPOBECHHS CEaHCOB
tectupoBanus, M. ACT.PM.A096.J108018.04, nor.372

Free Conference Call (cBoOoHast TUIIEH3HU)

Zoom (cBoOOIHAS JTUIICH3M)

WinRAR - Apxusatop, mui. LO9-2108, 6/c

6.3.2 TlepeyeHb HHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM

IMpodeccnonanpHast 6a3a JaHHBIX, HHOOPMAITOHHO-CIIpaBOYHast cucTeMa ['apaHT - http://www.garant.ru

Ipodeccnonanphas 6a3a qaHHBIX, THPOPMAIIOHHO-cIIpaBouHas cucteMa Korcymnprantllintoc - http://www.consultant.ru

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

Aynutopust Haznauenue OcHarenne
3434 Y4eOHast ay TUTOpHSL 1Sl IPOBEACHHUS 3aHATUI KOMIUIEKT Y4eOHOI MeOeNn, TeMaTHIeCKHe TIaKaThI.
JIEKIIMOHHOTO THIIA. Texumdeckue cpeacTBa 00ydeHNUS: HTEPAKTHBHASI JOCKA, IPOSKTOP,
HOYTOYK.
Jlnnensuonnoe nmporpamMmmHuoe obecriedenue: Windows 10 Pro s
o0pa3oBaTeNbHBIX YupexkaeHuit, Bepcus 1909; Microsoft Office Pro Plus
2007; muu. 168699; AntuBnpyc Kaspersky Endpoint Security
423 TNomerenns U1t cCaMOCTOSTENILHON PaboTHI Temaruueckue MIakaThl, CTONBL, CTYJIbs, cTe/uIaXu KomnbloTepHast
00y4JaroIuxcs. 3aJ1 ANEeKTPOHHON HH(pOpMaIu TEXHHKa C BO3MOXXHOCTBIO MOKITIOYEHHs K ceTH IHTepHeT, cBOOOTHOMY
noctyny B ObC nu SUOC.
3431 YueOHast ay tuTopHs U151 1Ta0OpaTOPHBIX 3aHATHIA, KOMILJICKT y4eOHOI MeOeIH, I0CKa, TEMAaTHUCCKUE TTaKaThI,
TPYMIOBBIX U HHAMBHUYalIbHBIX KOHCYJIBTAIUH, OZIHOIIOJISIPHBIIT BBICOKOBOJIBTHBIH MCTOYHHMK HAIPSDKEHHUS, OCLIILIOrpad,
TEKyIIEro KOHTPOS  TPOMEXKYTOIHOI TepMoIniapa, TallbBAHOMET], HarpeBaTellb, TeHEPATOP 3BYKOBOI 4acTOTHI,
artectanuu. Jlaboparopus "DIeKTpUIecTBO" . HCTOYHUK TOKA, BOIBTMETD, aMIIEPMETP, YCTAHOBKA JUIS ONPEACICHUS
m3MeHeHus sHTporny OI1T1-11.
3435 YueOHast ayquTopus 115 1a00paTOpHBIX 3aHATHIA, KOMILIEKT y4eOHOI MeOenH, TOCKa, TEeMaTHIECKHE TIaKaThl, MOLYJIH
TPYIIOBBIX U UHIAUBUIYaTbHBIX KOHCYJIbTALUH, "3yueHne cBOUCTB cerHeToeKTpuKoB" PI1D-02, "13yueHne
TEKYILETro KOHTPOJISL U IPOMEKYTOUHON MarHUTHOTO TOJISI COJICHOM 1A C MOMOLIBI0 gaTtyrka Xoma" OI13-04,
artecranuu. Jlaboparopus "DiueKkrpoMaraeTu3m" . "U3yuenne rucrepesuca GeppoMarHuTHbIX Matepuanos” OI13-07,
"Hccnenosanue 3aryxaronux konedbanuit" OI19-10, "M3yueHue
BBIHY)KACHHBIX Kojebanuit" ®I13-11, "Onpenenenue oTHOIEHNUS 3apsiaa
3JIEKTPOHA K ero Macce MeronoM MarHerpona" ®I19-03, "Uzyuenue
penakcanonHbIx konebanuit" ®I13-12, "Marasun conporusnenus” OI1D
-MC, "Mara3un emkocteii" ®I19-ME, "Uctounuk nuranus" OI1D-UII,
ocumtorpad, reHepaTrop, MyIbTUMETp. TeXHIIeCKHe CpeacTBa
obyuenwust: [IK. JInnien3nonHoe nporpamMHoe obecniedenne: Office Pro
Plus 2007, mun. 45525415, Total Commander — LO9-2108 ot 22.04.2009,
Windows XP, mui. 46107380.
3535 YueOHas ay tuTopust 1J1s 1Ta00paTOPHBIX 3aHSTHIA, KOMILIEKT Y4eOHON MeOeIH, TOCKa, TEeMAaTUIECKHE TUIAKAThI, YCTAHOBKA
TPYMNIIOBBIX U UHAUBUAYAIbHBIX KOHCYJIbTALUH, "N3yuenne naTephepeHmonHol cxemsl "koner; Hetotona" ®I1B -05-2-2,
TEKYILIEro KOHTPOJIS M IIPOMEXKYTOUHOH ycranoBka "[lonydenue u uccienoBanue nossipuzoBannoro ceera' OIIB-
artectauuu. Jlaboparopus "OnTuxka'. 05-4-1, ycranoska "M3yyeHne qudpakiuOHHON PEIIEeTKU 1
IUCTICPCHOHHON cTeKIsHHONW npu3Mbl” DIIB-05-3/5-1, ycraHoBKa A1t
n3ydeHus abcomoTHo yepHoro Tena OIIK-11, ycTaHoBKa 11t H3ydeHUS
HemHero Gorodpderra PIIK-10. Texaudeckre cpeacTBa 00yICHHS:
HMHTEpaKTUBHAS JOCKA.
3537 Y4eOHast ayTUTOpHS IJIs IPOBECHUS KOMILIIEKT Y4eOHOI MeOeH, TOCKa, TEeMaTHIeCKHe TUIaKaThl, YCTaHOBKA




Aynuropust

Haznauenue

OcHareHue

MPaKTUYECKUX 3aHATHIA, TPYNIIOBBIX U
WHJUBUIyalbHBIX KOHCYJIbTALUH, TEKYIIETO
KOHTPOJISL ¥ IPOMEXYTOYHOH aTTeCTaluy.

UL OTpeieNIeHHs JUTMHBI Ipo0era 4acTHIl B BO3AyXe (OIpeesicHIe
JutnHBI Tpobera Anbga-yactur GIIK-03, ycTaHoBKa U1 H3ydeHHs p-n
nepexopa PITK-06, ycraHoBKa A1 H3yUeHHS TeMIIepaTypHOH
3aBHCUMOCTH 3JIEKTPONPOBOIHOCTU METAIIIOB U monynpoBoaHukoB OIIK-
07, ycraHOBKa /11 U3y4eHuUs criekrpa atoma Bogopoaa OIIK-09,
MoHoxpomaTop MYM (mist @IIK-09), ycTraHOBKa 1151 H3TyYESHUS
kocmuueckux styueit @IIK-01, ycraHOBKa JUIsl H3YUEeHUSI DHEPTETUUECKOTO
CIIEKTpa 2MIeKTpoHOB (m3yueHue bera - pagnoakrueuoctr) GPIIK-05,
YCTaHOBKA AJIsl U3y4€HHs U aHAJIU3a CBOMCTB MaTepPHUaoB C [IOMOLIBIO
CIMHTHUIALMOHHOIO cYeT4YHKa (M3ydeHue I'aMma — paloakTUBHBIX
anemeHnToB) PIIK-13, ycraHOBKa 1 ONIpeAeIeHUs] PE30HAHCHOTO
noteHuana meronoM Ppanka u ['epua GIIK-02.

3317

ITomenieHus s caMoCTOSTEIbHON pabOThI
obyuaromuxcs. Yuransneii 3a1 HTh

Temarudeckue IIakaThl, CTONBI, CTYJIbs, CTe/UIaXH KomIbroTepHas
TEXHHKa C BOSMO)KHOCTBIO NOKIIOUCHUS K ceTH VIHTepHeT, CBOOOAHOMY
nocryny B 9b6C nu DUOC.
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KommbioTepHsIit Ki1ace s MPaKTHIECKNUX,
71a00paTOPHBIX 3aHATHH, TPYIIIOBBIX H
HMHIVBHIYaTbHBIX KOHCYIbTANI, TEKYIETO
KOHTPOJIS U IPOMEXKYTOUHOH aTTeCTalluH, a TalKe
JUISL CAMOCTOSITEITBHOM PaboTHI.

KaOunet nH(pOpMATHKN (KOMIIBIOTEPHBIE KIIACCHI)
*

KOMILIEKT y4eOHOI MeOeH.

TexHuueckue cpeacTBa 00y4eHHUs: KOMITBIOTEpHAs TEXHHKA C
BO3MOXKHOCTBIO TOAIKIIOYEHHUS K ceTH VIHTepHET, CBOOOJHOMY JOCTYITy B
3BC u OUOC (Intel(R) Core(TM) i5-3570K CPU @ 3.40GHz, 4Gb, int
Video, 1 Tb, DVD+RW, XK 19).

JInreH3noHHOE IPOrpaMMHOe ObecIeYeHNe:

Windows 10 Pro - MS DreamSpark 700594875, 7-Zip 16.02 (x64)
(cBobozHO pacnpocrpansemoe I10), Autodesk 3ds Max 2019, Autodesk
AutoCAD 2021, Autodesk AutoCAD Architecture 2021, Autodesk
Inventor 2021, Autodesk Revit 2021- /1151 y4eOHBIX 3aBeIeHHIA
npenocrasisercs oecmiatHo, Foxit Reader (cBoGogHO pacnpocTpaHseMoe
I10), MATLAB R2013b - Korrpaxr 410 ot 10.08.2015, Microsoft Office
Ipodeccronanphsiii mwroc 2007 - 43107380, Microsoft Visio
npodeccronanbhslit 2013 - MS DreamSpark 700594875, Microsoft
Visual Studio Enterprise 2017- MS DreamSpark 700594875, Mozilla
Firefox 99.0.1 (cBoGoano pacmpocrpansiemoe I10), Opera Stable
38.0.2220.41 (cBobomuo pacmpoctpansiemoe [10), PTC Mathcad Prime
3.0 - Konrpaxr 410 ot 10.08.2015, nuu. 3A1874498, KOMITIAC-3D V19 -
KAI-19-0909.I19BM ¢ BO3MOXHOCTBIO BEIXOZIa B HHTEPHET 10
pacrmcannto Windows 10 Pro Konrpakr Ne235 IBI'VIIC
or 24.08.2021;

Office Pro Plus 2019 KonTpaxr Ne235 ot 24.08.2021;

Kaspersky Endpoint Security Kontpaxr Ne 0322100012923000077

ot 06.06.2023;

KOMIIAC-3D V19 Konrpaxr Ne 995 or 09.10.2019;
nanoCAD Howmep munenszun: NC230P-81412 Cpok neiicTBusL: ©
01.08.2023 mo 31.07.2024;
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KomnbroTepHslii kinacc i NpakTUYECKUX U
71a00paTOPHBIX 3aHATHH, TPYIIIOBBIX H
HMHIIBHTYaJIbHBIX KOHCYIbTANI, TEKYILETo
KOHTPOJISL ¥ IPOME)KYTOYHOM aTTECTAINH, a TaloKe
JUISL CAMOCTOSITENILHOM PaboTHI.

TexHnueckue cpeacTBa 00ydeHHs: KOMIBIOTEPHAS TEXHHUKA C
BO3MOXKHOCTbIO TTOAKIIOYEHHUS K ceTH IHTepHET, CBOOOJHOMY JOCTYITY B
9bC u OUOC, npoexrop.

JlunensnonHoe nporpammHoe obecriedenue: Windows 10 Pro - MS
DreamSpark 700594875, 7-Zip 16.02 (x64) - Cobomuoe I10, Autodesk
3ds Max 2021, Autodesk AutoCAD 2021, Autodesk AutoCAD
Architecture 2021, Autodesk Inventor 2021, Autodesk Revit 2021- s
yueOHBIX 3aBe[IeHU peocTaBisercs oecmaTHo, Foxit Reader-
Cobomgnoe [10, MATLAB R2013b - Konrpakr 410 ot 10.08.2015,
Microsoft Office [Ipodeccronansrsiii mwroc 2007 - 43107380, Microsoft
Visio npogeccronansusiit 2013 - MS DreamSpark 700594875, Microsoft
Visual Studio Enterprise 2017- MS DreamSpark 700594875, Mozilla
Firefox 99.0.1 - Cobomuoe I10, Opera Stable 38.0.2220.41 - CBobonHoe
I10, PTC Mathcad Prime 3.0 - Kontpakr 410 ot 10.08.2015 .
3A1874498, KOMITIAC-3D V19 - KAJI-19-0909, ACT-Tecr su.
ACT.PM.A096.J108018.04, Torosop Ne JI-128/21 ot 01.06.2021 ¢ 01
ntoist 2021 o 30 uronst 2022. [I9BM ¢ BO3MOXKHOCTBIO BEIXOZA B
uHTEepHET 110 pacnucanno Windows 10 Pro Korrpakr Ne235 JIBI'VIIC
ot 24.08.2021;

Office Pro Plus 2019 KonTpaxr Ne235 ot 24.08.2021;

Kaspersky Endpoint Security Kontpaxr Ne 0322100012923000077

ot 06.06.2023;

KOMIITAC-3D V19 Kontpaxkr Ne 995 ot 09.10.2019;

nanoCAD Howmep munenszun: NC230P-81412 Cpoxk neiicTBus: ¢
01.08.2023 o 31.07.2024;
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YueOHas ayUTOpHsI AJIsI HPOBEICHHS
71a00paTOPHBIX U MPAKTHIECKUX 3aHATHH.
JlaGopatopus "UnciieHHOe MOACTHPOBaHNE
(I3HIeCKUX MporeccoB”.

Kommekr yue6Ho-1abopaTopHoro obopynoBanus «O0miast Gpusnkay B
coctae 10 1abopaTopHBIX padoT ¢ MPUMEHEHHUEM TEXHOJIOTUH
BUPTYaJIbHOHN peanbHOCTH JINIEeH3HOHHOE IPOorpaMMHOE 00ecTIeUeHHE:
Windows 10 Pro ms obpa3oBaTenbHBIX yapexaeHuH, Bepcus 1909;




Aynuropust Haznauenue OcHatenue

Microsoft Office Pro Plus 2007; nui. 168699; Autuupyc Kaspersky
Endpoint Security

8. METOAUYECKHUE MATEPHAJIBI JIUIA OBYYAIOIIUXCA 11O OCBOEHUIO TUCITUITJIMHBI (MOIYJIA)

2.Cemectp

.CaMocTosTenpHOe H3y4IeHHEe BOIIPOCOB TEOPETUUECKOr0 Kypea; MpopadoTKa JIEKIMOHHOIO MaTepHaa; B TeUCHHE CeMecTpa
KOHCIIEKTUPOBAHHE.

TexHONOrus OpraHU3aluH CAMOCTOSTEIEHON PaboTH 00yJaIOIMXCs BKIIOYAET MCIONB30BaHNE HH(POPMAMOHHBIX M MAaTePHAIEHO
-TexHm4ueckux pecypco JIBI'VIIC: 6ubnrorexy ¢ YnTaabHBIM 3aJI0M, YKOMIIIEKTOBAHHYIO B COOTBETCTBUH C CYIECTBYIOIINMH
HOpPMaMH; Y4eOHO-METOIUYECKYIO 6a3y yueOHbIX KaOUHETOB, 1a00paTOprii; KOMITBIOTEPHBIE KIACChl ¢ BO3MOXHOCTBIO PabOThI B
WHTepHeTe; ayIUTOPHH [UIs KOHCYJIBTAMOHHOMN JIESTEIFHOCTH; YUEOHYIO U Y4eOHO-METOIHYECKYIO JINTEPaTypy, pa3paboTaHHYIO C
YUETOM YBEJIMUCHHUS JIONH CaMOCTOATENIFHON pabOThI CTYACHTOB.

Brinonnenue u 3ammra 1adopaTopHbIX padorT.

JlaboparopHast paboTa SBJISETCS CPEICTBOM CBSI3H TCOPETUUCCKOTO U MPAKTUIECKOro 00yueHus. IuIaKTHIEeCKOM EeTbI0
J1abopaTOpHOH paboTHI ABIIETCS BEIpAaOOTKAa YMEHHH pemaTh MpakTHYecKie 3a/1a9u B o0nacTr Gpu3uku. JlabopaTopHBIe paboTHI
MPOBOAATCS B CIICIIHANTN3HPOBAHHBIX JIAOOPATOPHX, OCHAIICHHBIX 000PY0BAHIEM, [TO3BOJISIONINM PEIIaTh TOCTABICHHbIE 3a1a4H.
Bomnpocsr:

1.IloHsTHE COCTOSIHMSA B KIIACCUYECKON MEXaHUKE.

2. OCHOBHBIE THHAMHYECKIE XaPAKTEPHCTHKN TTOCTYNATENEHOTO JIBIDKCHUS?

3.YpaBHEeHHS OBIKEHUS

4.Kak hopMynupyroTcs 3aKoHbI TMHaMUKU HeroToHa? B kakux cucreMax OTCYETa BBIMOIHSIOTCS 3TH 3aKOHBI?

5.3aKOHBI COXpaHEHUS
6.CdopmupyiiTe 3aK0H COXpaHEHHSI UMITyJbca. Kak yauThIBaeTCst HarpaBIeHNE IBMYKEHUS B3aMMOJICHCTBYIOIINX TEJ B 3aKOHE
COXpaHEHHs UMITYJIbCa.

7. CdhopmynupyiiTe 3aK0H COXpaHEHHs SHEeprud. JlaiTe ompeaeneHus KHHETHYESCKOH 1 ITOTCHIMATBHON SHEPTHSM.
8.ChopmymupyiiTe 3aKOH COXpaHEHHS SHEPTHH JUT KOHCEPBATUBHON CHCTEMBI. UTO Takoe KOHCEpBaTHBHAS CHCTEMa?
9.CdopMynupyiTe 3aKOH COXpaHEHHS SHEPTUH I KOHCEPBATUBHON CUCTEMBI. UTO Takoe AUCCUMIATUBHAS cucTeMa?
10.BriBecTH hopmyity Ui onpeeseHus CKOPOCTH LIapuKa A0 U ToJie yaapa.

11.YT0 Ha3bIBaeTCA UMITYJIHCOM?
12.3aK0H COXpaHEHHs] UMITYIbca?
13.Yto0 Ha3bIBaeTcs HEpruen?
14.Ha3oBuTe BUbI MEXaHUUYECKONH SHEPIHHU.
15.3aK0H COXpaHEHUsI SHEPTUU B MEXaHUKE.
16.Kaxkoii ynap Ha3bIBaeTCS «YIPYTHM» U KAKOH «HEYTIPYTUM»?
17.BeiBenuTe hopMyITy CKOPOCTEH IApOB MOCe yAapa it abCOIFTHO YIPYToro yaapa.
18.BeiBeiuTe (hopMyITy CKOpOCTEH MIapoB IMOCiie yaapa Ui a0CONMIOTHO HEYIPYTOro yaapa.
19.BreBenuTe hopMyity Koo uIreHTa BOCCTaHOBICHHS SHEPTHH.
20.Yto onpenenser K03 (UIHEHT BOCCTAHOBICHUS?
21.0OCHOBBI PESITUBICTCKOM MEXaHUKU
22 IlpuHINTT OTHOCUTEIHHOCTH B MEXAHUKE
23 KuHeMaTuka U TUHAMUKa TBEPJOTO Tea
24, Uro Ha3bIBaeTCs MOMEHTOM CHIIbI? B Kakux eIuHHIaX U3MEPSETCsl MOMEHT cUilbl B cucteme «CH»?
25.Yro Ha3pIBaeTCsI MOMEHTOM HHEpIuH Tena? OT 4ero 3aBUCUT MOMEHT WHepLUH Tena? B kakux enuHuIax oH u3Mepsercs B
cucreme «CH»?
26.YeMy paBHa KHHETHYECKasi SHEPTUs BpalllaloIIerocs temna’?
27.BeiBeauTe U3 BTOPOro 3akoHa Hbl0TOHA OCHOBHOW 3aKOH JUHAMUKH BPALIaTEIbHOIO IBUKEHUS TBEPIOrO Tea 11l UMITyJIbCa
MOMEHTA CHJIBI.
28.Uro Takoe MOMEHT UMIIyNbca Tena? B kakux equHUIAX OH u3Mepsercs B cucteme «CH»?
29.Cpasnute nony4dennsie B padore 3nauenus (JU)1 u (JU)2. [Ipousornuio i1 M3MEHEHHEe MOMEHTA MHEPIUH [IUITUH/IPA C
U3MEHEHHEM €T0 PACCTOSHHUS OT OCH BpallleHHs] MasiTHHKA?
30.KunemaTyka 1 JUHaMUKA XKUIKOCTEN U ra3oB
31. Cratuueckas pu3uka U TepMOANHAMHKA
32.OneMeHThl HEPaBHOBECHON TEPMOAMHAMUKHU
33.3anmumuTe ypaBHEHHE COCTOSHUSA HJIeabHOro ra3a. KakoB (hu3mdgeckiii CMBICT YHUBEPCAIBHOM Ia30BOMH ITOCTOSHHOM?
34.CopmynupyiiTe U 3aIHUIIATE IEPBOE HAYAIO TEPMOJUHAMUKY. 3alUIINTE YPABHEHNE N30MPOIIECCOB U IPHMEHHUTE K HUM
NepBOe Hayaslo TEPMOANHAMUKHY.
35.Tpu Havaa TEpMOJUHAMUKH,
36.TepmonuHamMudecKre QYHKIIH COCTOSHUS
37.410 Ha3bIBaeTCs YACIHHOM U MOMISIPHON TEIIOEMKOCTHIO raza? Kak BeIpaXkaroTcs TEMIOEMKOCTH Ta30B MPU TIOCTOSIHHOM 00bEMeE
1 1ocTostHHOM AaBieHnd. [louemy CP Bcerma Oonmpime?
38.BeiBeauTe cooTHOMmEeHHE, cBs3biBatoniee CP u CV (ypaBHeHne Matiepa).
39.®as30Bble paBHOBECHUS U (Pa30BBIC MPEBPAIICHU
40.Kakoit mpolecc Ha3bIBaeTCs aqiadaTHYCCKUM H KaK 3aIIUCHIBACTCS ypaBHEHUE aanadaThl B nepeMeHHbIX P-V u P-T?
41.IToueMy npH aanabaTHIECKOM CXKATHH T'a3 HATPEBACTCA, a P PACIIUPEHUHN OXJIaXKIAeTCs?

42. Knaccuueckasi ¥ KBaHTOBbIE CTaTUCTUKU




43, Kunematuueckue sSBICHHS,

44.CucteMbl 3apsDKEHHBIX YaCTHII,

45.KoHneHcupoBaHHOE COCTOSTHUE

46. B gem 3axmogaeTcs SBICHHE HOBEPXHOCTHOTO HATSKECHHS?

47. KakoBo mpoucxoaeHue Cuil MOBEPXHOCTHOTO HATSKEHUS?

48.Yto Takoe KO3 OUINEHT MOBEPXHOCTHOIO HATSKEHHA?

49.Yro Taxoe MOBEpXHOCTHO-aKTHBHEIE BemecTBa? Kak oHM BIUAIOT Ha KO3((HUINEHT IIOBEPXHOCTHOTO HATSKCHUSA?

50.B gem 3aK04aroTCA SBICHUS CMauUBAHUS U HECMAUNUBAHUS?

51.0numuTe NPUYUHBI KAMWIISAPHBIX SBICHUN.

52.0nuimuTe CyImHOCTh METO/Ia OTPhIBA KOJIbLA U KAIMJUIIPHOIO METO/A.

53. Kaxkyto opMy XKHUIKOCTH IPHHUMAIOT B HeBecomocTu? [Touemy?

54.1IpuBeaute NpuMephl IPUMEHEHUS KalTWIUTSIPHBIX SIBICHUM.

55.Kakum 00pa3zoM *KyK-BOZOMEPKA JEPHKHUTCS Ha TOBEPXHOCTH BOABI?

56.ITouemy cuia TpeHUs MapUKa O )KUIKOCTh MOXKET OBITh 3aMEHEHa TPEHUEM MEXKTY CIIOSIMH JKUIKOCTH?

57.Yto0 Takoe BpeMs penakcalliy IpH ABUKEHHUH IIapHKa B BI3KOH cpene?

58.Uto Takoe BS3KOCTh >KUAKOCTH?

59.Yto0 Ha3wpBaeTcs KO OUIIMEHTOM BSI3KOCTH XXUAKOCTH? OT 4ero 3aBUCHT KO3 QHUITHEHT BA3KOCTH KUIKocTH? [1pH oAToTOBKE K
MPAKTUYECKUM 3aHATHAM CTYAEHTaM PEKOMEHIYEeTCS: BHUMATEIFHO 03HAKOMHUTCS C TEMATHKOH ITPAKTHIECKOr0 3aHATHS;IPOIECTh
KOHCHEKT JIEKIHH 110 TeMe,U3yUUTh PEKOMEHI0BaHHYIO JINTEPaTyPy;COCTaBUTh KPATKUI IIJIaH OTBETa Ha KaXkKAbIi BOIIPOC
MPaKTUYECKOr0 3aHATUS;TIPOBEPUTH CBOU 3HAHH,0TBEYAsl HA BOIPOCHLIIA CAMOIPOBEPKU;ECIIH BCTPETATCS HE3HAKOMBIE
TEPMUHBL,0053aTEITHHO 00PaTUTHCA K CIIOBAPIO M 3a(MKCHPOBATE UX B TETPaIH;IIPH 3aTPYJHEHIAX CHOPMYITHPOBATH BOIPOCHI K
MPEToaBaTelio.

ITpu moAToTOBKE K 3K3aMeHy HEOOXOANMO OPHEHTHPOBATHCS HAa KOHCIIEKTHI JICKIHH (IIPH HAJIMYUH JIEKIHOHHOTO Kypca I10
JTUCIHTUTAHE ), pab0vyI0 porpaMMy AUCIHIUINHBI, HOPMAaTHBHYIO, YI€OHYIO U peKOMEHIyeMyto tuTepatypy. OCHOBHOE B
MIOATOTOBKE K Cllaue K3aMeHa - 9TO MOBTOPEHHE BCETO MaTepraia JUCHUILINHEL, 10 KOTOpOMY HEOOXOAMMO c/1aBaTh 9k3aMeH. [Ipu
MIO/ITOTOBKE K Ca4e dK3aMeHa CTYACHT BeCh 00beM paboTHl JOJDKEH PacIpeelsiTh PABHOMEPHO I10 JTHSM, OTBEICHHBIM IS
TIOATOTOBKH K 9K3aMeHY, KOHTPOJIMPOBAThH KK A€Hb BHIOIHEHNE HAMEUEHHON paboThl. B mmeprnox moaroToBKH K SK3aMeHy
CTYZAEHT BHOBB O0paImnaercs K yxe H3y4eHHOMY (IIpOHIeHHOMY) ydeOHOMY MaTepHaity. s 00ydaronixcs HHBAIUIOB | JIUI] C
OrpaHUYEHHBIMHU BBIO3MOXKHOCTSIMU 37I0POBBS TIPEIYCMOTPEHO 00CTYKUBAHHE 110 MexOnOmroTeunomy aboHemeHTy(MBA)c
XabapoBCKOH KpacBoi CreMATN3UPOBAHHON OHOIMoTeKoi st cienbix. 1o 3ampocy mons3oBateneit HTB uaBamuimos mo
3PEHHIO,0CYIIECTBISIETCS MHPOPMAIIIOHHO-ONOINOPTeYHOEe 00CTy)KHBaHHUE,JOCTABKA U BbIaua AJsl paboThl B YUTAJIHHOM 3aJ1e
KHHT B CIIEIIMaIM3UPOBAHHBIX opMaTax /uis cienbix.O0ydaronmecs HHBaIUIbI, MOTYT 00y4aThCs 110 HHAWBUAYATBHOMY
y4eOHOMY IUIaHy B YCTaHOBJICHHBIE CPOKH C YYETOM OCOOCHHOCTEH M 00pa30BaTEIbHBIX IOTPEOHOCTEH KOHKPETHOTO
obyuatorerocs.[IpoBeneHre yaeOHOro mporiecca MOKET OBITh OpraHW30BaHO ¢ Hcnonb3oBanneM DMOC yHuBepcuTeTa 1
yn(hpoBoii cpene(rpynibl B COLUATIBHBIX CETAX,IIEKTPOHHAS ITOUYTa, BUACOCBA3b U JIP.1U1aT(HOPMBI). YueOHbIe 3aHITHS C
npumerenueM JJOT npoxonsT B COOTBETCTBUHU C YTBEPKICHHBIM pacnucanueM. TeKyInii KOHTPOJIb U IPOMEXYTOUHAs aTTeCTalus
oOy4aronuxcs npoBoautcs ¢ npumeneHreM JJOT.




OuneHo4Hble MaTepHAaJIbI IPH (POPMHUPOBAHUH PA00YNX NPOrPaMM JMCHUILIHH (MOAYJIeil)

Hanpagsaenue: 09.03.02 UndopmannoHHbIe CHCTEeMbI H TEXHOJIOTHH

Hanpasiennocts (nmpopuib): CucreMbl M TEXHOJIOTHM 00padOTKM  OOJBIIMX
aanHbix Data Engineering

JucouninHa: Pusnka

®opmupyemMble KOMIETEHINH:
1. Onucanne noxa3aTeJ1eﬁ, KPUTEPUEB U HIKAJ OLHCHUBAHUS KOMIeTeHI M.

IToxazarenu u KPpUTEPpHU OLICHUBAHUA KOMHeTeHHI/Iﬁ

OO6BexT YpoBHU c(HOPMUPOBAHHOCTH Kpwurepuii orieHuBaHUSA
OIIEHKHU KOMITETCHIIU I Ppe3yNbTaTOB 00y4YEHUs
OObyuaromuiics Huskuit ypoBens YpoBeHB pe3ynbTaToB 00ydIeHUS
Iloporosslif ypoBeHb HE HUXE IIOPOTOBOI0O

IloBbIlIEHHBIN YPOBEHD
Bricokuii ypoBeHb

IIxansr OLICHHUBAHUA KOMITETeHIUI Ipu ¢1a4€ 5K3aMEHa HJIK 3a4€Ta C OHCHKOﬁ

Jocturnyrslii XapakTepucTHKa YPOBHSI CHOPMUPOBAHHOCTH [IIxana oueHuBaHuUsA

YPOBEHB KOMITETEHIIU I
pe3ynbraTta
0o0vueHus

DK3aMeH WM 3a4eT C
OILICHKOM

Huzkwii OO0yuarommuiics: HeynosnerBopurenbsHo
YpOBEHB -00HAPYXWIT TTPOOETBI B 3HAHUAX OCHOBHOTO Y4€OHO-TIPOTPaMMHOTO
Marepuana;

-IOITyCTWJI TIPUHIIUINAIIBHBIC OIINOKY B BBIIIOJTHEHHUH 3aJaHuUi,
MPEAYCMOTPEHHBIX POrPaMMON;

-HE MOYKET MIPOJOIDKUTH OOYYeHHE WIIH MPUCTYIHUTH K
npodecCHOHANBHOM AEATEIBHOCTH 110 OKOHYaHUH ITPOTpaMMbl 0e3
JIOTIOJTHUTEJIBHBIX 3aHATHH MO COOTBETCTBYIONICH AUCIUTIIUHE.

[Moporoserii | OOyuaromuiics: Y10BNETBOPUTENBHO
YpOBEHB -00HapYKWJI 3HAHHE OCHOBHOTO YIeOHO-TIPOTPAMMHOTO MaTepHala B

00BEMe, HeOOXOIMMOM T JalibHEHIIeH yaeOHOM 1 mpeacTosIIeH

po¢eCCHOHATBHON IS TENEHOCTH;

-CTIpaBIIsIeTCA C BBIIIOJTHEHUEM 3aJaHNH, IPETyCMOTPEHHBIX

IIPOrpaMMoii;

-3HAKOM C OCHOBHOH JIMTEpaTypOii, peKOMEHI0BaHHOMH padoueit

MPOTPaMMON AUCHUTIIUHEI;

-IOIyCTHJI HETOUHOCTH B OTBETE Ha BOIPOCHI U IIPU BBIIOJIHEHUU

3a/1aHUi 10 y4eOHO-IIPOrpaMMHOMY MaTepuaiy, Ho 00Jaaer

HEOOXOANMBIMH 3HAHUSMH JUTSL X YCTPAHEHUS 10J] PYKOBOACTBOM

MIPEeToIaBaTesl.

[osermennsrit | OOywaroniics: Xoporro
YPOBEHB - 0OHApYKUJI TOJTHOE 3HaHKE Y4eOHO-IIPOrpaMMHOIO MaTepuaa;

-YCIISIIHO BBIMOIHUII 33/1aHHs, IPEYCMOTPEHHBIE TIPOrPaMMON;

-YCBOMJI OCHOBHYIO JINTEPATYPY, PEKOMEHIOBaHHYIO paboueii

[IpOrpaMMoi JUCIUIUINHBL,

-T0Ka3aJ CUCTEMAaTUYEeCKUH XapakTep 3HaHWH y4eOHO-ITPOrpaMMHOTO

Marepuana;

-CITIOCOOCH K CaMOCTOSITETIbHOMY ITOTTOJTHEHHIO 3HaHUI 1o yueOHO-

IIPOrpaMMHOMY MaTeprally 1 OOHOBJIICHHUIO B XOJI€ aJIbHEHIIeH

yueOHOH pabOTHI M TPOGECCHOHATBHON NS TeTFHOCTH.




Bricokuit
YpOBEHB

OObyuaromuiics:

-00HaPY)KUJI BCECTOPOHHUE, CUCTEMATHYCCKHE U TITyOOKHE 3HAHUS

y4eGHO-TIPOrPaMMHOTO MaTepHana;

-yMeeT CBOOOJIHO BBIMOJIHATH 33aHuUs, IPEIyCMOTPEHHBIC

IIPOTrPaMMOI;

-O3HAKOMMIJICA C ﬂOHOJ’IHHTCJ’IBHOﬁ J'IPITepaTypOfI;
-yYCBOWJI B3aMMOCBA3b OCHOBHBIX MOHATUN JUCHUIIIIMH U UX 3HAYCHHUC

U IproOpeTeHHS IPOQPECChH;

-[IPOsIBUJI TBOPYCCKUC CIIOCOOHOCTH B IIOHUMAHHH y‘IC6HO-

IPOrpaMMHOTO MaTepHuala.

OT1IM4HO

Onucanue IMKaja OLEHUBAHUS
Kommerennnu o0ydJaromierocsi OIeHUBaeTCs CIEeAYIOMNM 00pa3oM:

[TnanupyemsbIii CopeprxkaHue KAl OLICHUBAHUS
YPOBEHB JIOCTUTHYTOTO YPOBHSI pe3ysibTaTa 00yueHHUs
pif;;;;? HeynosnerBoputenbH | YI0BJIETBOPUTEIIEHO Xopouio OT1nnuHO
He 3auteno 3auTeHo 3auTeHo 3auTeHo
3HaTh Hecnoco6HOCTB OOyuaromuiics OOyuaromuiics OOyuaromuiics
00y4aroIerocs criocobeH JIEMOHCTPHUPYET JIEMOHCTPHUPYET
CaMOCTOSITETIEHO CaMOCTOSITEITBHO CIOCOOHOCTB K CIOCOOHOCTB K
MPOJIEMOHCTPUPOBATD | IPOJIEMOHCTPUPO-BATh | CAMOCTOSITEIIEHOMY CaMOCTOSITEIIBHO-MY
HaJM4yue 3HaHUM IpY | HAJIMYKME 3HAHUU IIpU NIPUMEHEHUIO NIPUMEHEHUIO 3HAHU B
pENIeHNH 3aJaHuH, pEIIeHNH 3aaHNH, 3HAHUU TIPH BBIOOpE crmocoba
KOTOPEBIC 6BU'[I/I KOTOPBIC 6I)IJ'II/I PEUICHUN SajlaHI/Iﬁ, pemI€HuA HECU3BECTHBIX
MPEACTABICHDI peaACTaBICHBL AHAJIOTUYHBIX TEM, NI HECTAHAAPTHBIX
npernoaBaresieM npernoaaBareneM KOTOpBIE IPEACTABISLT | 3aJlaHUM U TIPH
BMecTe ¢ 00pa3ioM BMecTe C MIperoiaBaTesb, KOHCYJIBTaTHBHOM
UX peIleHHUsI. 00pas3iioM UX PEIICHHs. |1 IPHU €ro MOJIZICPIKKE B YACTH
OUCVNLTATIARIINIA MM TTIACITITATTITALITANIILIY
Y™meThb OrtcyrcTBHE Y Ooyuaromuiics OOyuaromuiics OOyuaromuiics
o0yJaroerocs JE€MOHCTPHUPYET IIPOJIEMOHCTPUPYET JIEMOHCTPHUPYET
CaMOCTOSITETIBHOCTA | CAMOCTOSITENIBHOCTD B CaMOCTOSTEIBHOE CaMOCTOSITETIBHOE
B IPUMEHECHUH MPUMECHEHHN YMEHHH MIPUMEHEHHE YMEHHM MPUMEHEHHE YMEHHI
YMEHHH 110 peteHus: ya4eOHbIX peLlIeHuS 3aIaHuiA, PpeLICHHUST HEU3BECTHBIX
UCIIOIb30BAHHIO 3a/IaHHil B TOJTHOM AHAJIOTHYHBIX TEM, WJIA HECTAHIAPTHBIX
METOJIOB OCBOCHHUS COOTBETCTBHH C KOTOpbIE MIPEACTABISLT | 3a/IlaHUi U TIPH
y4eOHOit o0pasrtom, MIperoiaBaTeb, KOHCYJIBTaTHBHOM
JUCHUIIIINHBI. JaHHBIM " 1Ipu €1ro MOAJACPIKKE
IIperoaaBaTeseM. KOHCYJIBTaTHBHOMN npernoyaBarelisi B 4acTu
MOJI/IEPKKE B YaCTH MEXK TUCIIMIUTHHAPHBIX
COBPEMEHHBIX CBsI3eH.
npoOIem.
Bmanets HecmocoOHOCTE Oobyuaromuiics OOyuaromuiics Oobyuaromuiics
CaMOCTOSITETILHO JIEMOHCTPHPYET JIEMOHCTPHPYET JEMOHCTPHPYET
MPOSIBUTH HABBIK CaMOCTOSTENILHOCTD B CaMOCTOSITETIbHOE CaMOCTOSITETIbHOE
peuieHus MIPUMEHEHHU HaBBIKA MIPUMEHEHHE HaBbIKA MIPUMEHEHHE HaBbIKa
IIOCTaBJICHHON T10 3aJJaHUsM, peuieHys 3alaHui, pelLlIeHNs HEU3BECTHBIX
3aaa4M 1o PCUICHUC KOTOPBIX AHAJIOTUYHBIX TCM, NI HECTAaHAAPTHBIX
CTaH/IapPTHOMY OBLIO TIOKAa3aHO KOTOpBIE MIPEACTABISLT | 3aJIlaHUM U TIPH
00pas3ily HOBTOPHO. IIperoiaBaTesieM. IIperoiaBaTesb, KOHCYJIBTaTHBHOM
U TIPH €TO TIOJI/IEPXKKE
KOHCYJIBTaTHBHOM MperoiaBaTens B 4acTH
MOJIJIEPXKKE B YaCTH MEXKIUCIUIUTAHAPHBIX
COBPEMEHHbBIX CBsI3eid.
mpobIeM.
2. TlepeyeHb BONMPOCOB 3aa4 K JK3aMeHaM, 3a4eTaM, KYPCOBOMY IHPOeKTHPOBAHHUIO,

JadopaTopHbIM 3aHATUsIM. O0pa3el IK3aMeHAIMOHHOI0 OuJIeTa




[TpumepHbIii IepeYeHb BOIPOCOB K J1a00paTOPHBIM paboTam:
Komnerennusa OIIK-1:

2 cemectp:

1.
2.

Uro Takoe uzmepenue? Kakue Buzbl u3MepeHuil Bbl 3HaeTe? Uem OHU XapaKTepus3yroTcs?
UYro Ttakoe morpemHocTs (ommOka) m3MepeHus? Kakwe BHABI HOTPEHIHOCTEH CYIIECTBYIOT?

HpI/I‘II/IHBI WX BO3BHUKHOBCHMU.

3.

UYro Takoe abCOMOTHAS M OTHOCHTENbHAsS OMINOKa? B KakuX eqMHUIIaX OHU M3MEpSIoTCs?
ANTOpPHUTM BBIYHCIICHHS OIIMOOK IPH MPSIMBIX U KOCBEHHBIX M3MEPECHUSIX.
ITpaBuia u3MepeHns ATUHBI C TOMOIIBIO MITAHTEHIMPKYISI 1 MHKPOMETPA.

. 2i1 3akoH HploTOHA 1 ero (popMyTHPOBKH.

4
5
6. ITonsaTHe cHiIbI, MacChl.
7
8

. Uto Takoe KOHCCpBAaTUBHAA U JUCCUTIATUBHAA cuctemnl? [lonstue IIOTCHIMAJIBHOT'O ITOJIA.

Nel

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.

. ChopMysrpoBaTh 3aKOH COXPAHEHUS MEXaHHYCCKON SHEPIHU.

CpenHss cuia yaapa mapuka o pensc (BBIBOJ).
Uro takoe yaap? Ynpyruil u HEynpyruil ynapsl.
KoaddummeHt BoccTraHOBICHUS.
3aKoH COXpaHCHUS MMITYJIbCa W 3aKOH COXPAHCHUS SHEPTUU I aOCOJIOTHO YIIPYToro yaapa.
3aKoH COXpaHEHHUS UMITYIbCa W 3aKOH COXPAHEHUS SHEPTHUHU JUIT aOCOIOTHO HEYIIPYTOTO yaapa.
CKOpOCTh mIapuKa MpH MPOXOKICHUH MTOJIOKEHHUS PaBHOBECHS (BBIBOI).
MoMeHT UHEpLUHU MaTepUaIbHOW TOYKH, TBEPAOIO Teja.
IIneqo cuibl. MOMEHT CHUJIBL.
OCHOBHOH 3aKOH JAHaMHWKH BpallaTCJIbHOIO ABUXKCHHSA TBEPAOIO TCIa.
Kunerndeckas sHeprus U paboTa IpH BpalaTeIbHOM JBUKESHUH.
Teopema IlTeiinepa.
W neanbHblit ra3. YpaBHEHHE COCTOSIHUS HICANBHOTO rasa.
BHyrpenHsis sHeprusi, paboTta HeanbHOTo rasa.
[lepBoe Hayano TepMOIMHAMUKH. [IpIMEHHUTH €r0 K M30IIPOIIECCaM.
Ammnabarnueckuii pornecc (I-oe Havyano, ypasnenune Ilyaccona).
IToxkazarens amuadatel. Yncno creneHei cBoOos! i, Terutoemkocta Cpu CV.
SBnenus nepeHoca.
IIpupona Bsi3kocTu. I'pagueHT CKOpOCTH.
YpaBHeHHE BA3KOCTH (3aKOH HBIOTOHA).
Koaddumnument Bs3kocTr (BBIBOA pacdeTHON (HOPMYIIBI).
Uucno Peitnonbaca. Bpems penakcanuu.
MexaHnueCcKie OSTYIHEe BOJHBL: MTOTIEPEYHBIC M MTPOIOJIBHBIC.
VYpaBHeHHEe Oeryieil BOJIHBL
CKopocTh MonepeyHon U IpoA0IbHOMN BOJIH.
CBs13b JTTMHBI BOJIHBI, CKOPOCTH U YaCTOTHI OETyIIeH BOJIHEI.
Crostune BOJIHBI, MX MPUHINMIHAIFHOE OTIMYUE OT BCEX JIPYIUX BHJOB BOJIH.
VYpaBHeHHUE cTosA4Yel BOJMHBL [IydHOCTH U Y3IIBI.
[IpoBOTHUKH B SIMEKTPUICCKOM TIOTIE.
DNEeKTPOEMKOCTh TTPOBOJHHKA.
Konnencarop. D1eKTpoeMKOCTh TIOCKOTO KOHICHCATOPA (BBIBOJ).
ONEeKTPOEeMKOCTH HapaJIeTFHO U ITOCIIEI0BATEIFHO COSANHEHHBIX KOHICHCATOPOB.
OnexkTpudeckas cxema Mo H3MEPEeHUI0 EMKOCTH KOHAEHcaTopa (Ha3HaUeHHE BCEX DJIEMEHTOB).
XapaKkTepUCTHKH 3JIEKTPHYECKOro ToKa, 3akoH Oma B nuddepeninansaoii hopme.
3aMKHyTas JIEKTPUYEcKas Iemb. 3akoH OMa B HHTErpaibHOHN (opme.
3akon Jlxoyns-JIenna B uHTEerpanbHol Qopme.
®uznueckuit cmbica SJC.
[Tone3nast MOLITHOCTB, €€ 3aBUCHMOCTH OT CONpoTUBIIeHHs R. YcnoBue MakcuMmyma.
Hamnpsoxennocts nos. [lorennuan. CeA3b MEXILy HUMH.
CHII0BBIC M SKBUTIOTCHIIMAIBHBIC TIOBEPXHOCTH OIS TOUCYHOTO 3apsia.
OCHOBHBIE AJIEMEHTHI AIEKTPOHHO-TTYIE€BOH TPYOKH (IepTex).
CKOpOCTB 3IIEKTPOHOB, MPOIISAINX BTOPOH aHOI. BRIBOI (hOpMyITBL.
TpaexTopus 3MeKTPOHOB B MPOCTPAHCTBE OTKIOHSIOMINX IUIACTHH.
Junons. [lnedo aumons. DIeKTpudecKuii MOMEHT JAMITOJSL.
SBneHue nonsipuzauuu IU3JIeKTpUKa. Bekrop nonspuzanum.
OU3NYECKUN CMBICI TUAIEKTPUUECKON TPOHULIAEMOCTU BELIECTBA.
CeFHeTOSJ’leK’I‘pI/IKI/I, HX OTJIMYHA OT OCTAaJIbHBIX AUBJICKTPUKOB.
T'ucrepesuc. IToka3zate Ha netie rucrepesuca Jloct. (wim Poct.) u Exospir.
Uro takoe maraetpon? Ero cxema (BUI CBEpXY).
[TokazaTh Ha cxeMe MarHeTpoOHa HarpasjeHHE BEKTOPOB:



a.
b.
59.
60.

COJICHOMIE.
61.
62.
63.

Cpeapbl.
64.
65.

V — CKOPOCTb 3JIEKTPOHAa,
B — BekTop MHAYKIMU 117151 J1FOOOTO HampaBiIeHUs TOKa,
Fi — cuna Jlopenna.

N300pa3uTh TPAaeKTOPHIO SIICKTPOHOB B MArHETPOHE NPU PA3IUYHBIX 3HAYCHUSIX TOKOB B

3akoH AMmnepa.
Cuna JlopeHua.
Bexrop MarHWTHOW WHIYKITUH, HAMPSXKCHHOCTh MATHUTHOTO TOJIS, MarHUTHas IPOHUIIAEMOCTH

3akon buo-Casapa-Jlamaca.
Bexrop mHaykunu B MarHuTHOTO 1O GECKOHEYHO [UIMHHOTO IHPSMOJMHEHHOIO IPOBOJHUKA C

ToKOM I (popmyna).

66.
67.
68.
69.
70.
(popmyma).
71.
72.
CIUIOIIHBIMH?
73.
74.
75.
MHUHHUMYyMa.
76.
7.
78.
79.
80.
81.
JKpaHa.
82.
83.
84.
85.
86.
87.
88.
89.
90.

Bekrop unaykiimu B MarauTHOrO mMOJIS JJTs OTpe3Ka MPOBOIHUKA C TOKOM ((popmyia).

Bekrop unaykiuu B MarHuTHOrO mosis B IIEHTPE KPYroBoro toka ((popmysa).

SBnenue anexkrpomarautHON uHAYKIMU. Onpenenenue. [Ipasuno Jlenna.

3akon dapanes, ero BbIBOJL.

Toku mpu 3aMbIKAaHUU W pa3MblKaHUU Lenu. SIBineHue camouHaykuuu, IJIC caMOMHIYKUUU

WHIyKTHBHOCTD KaTymky. B3anMHas HHAYKTHBHOCTD KaTyIIEK.
Buxpessie Toku. Bpeansr onn nim mones3nst? [lodeMy cepaedHHKH TpaHC(HOPMATOPOB HE ENIAI0T

Kaxkue cBeTOBbIC BOTHBI SIBISIFOTCSI KOTEPEHTHBIMU?
WnTepdepennus, onpeeieHue.
FCOMCTpI/I‘-ICCKaSI M ONTUYECKad MJIMHA IYTHU, ONTHYCCKasd PasHOCTb XO4a, YCIIOBUA MaKCUMyMa U

VYcranoBka s «kosen HetoToHa», X0 aydeill B HEi.

[IpakTHyeckoe MpUMeHEHHE SIBJICHUS] HHTEp(EpEeHINN CBETa.

Judpakiys cBera, onpeesicHue.

Mpunnun I'toiirenca — @penens.

@DpoHT BOJIHBI TOYEYHOTO U OECKOHEUHO YJaJeHHOTO MCTOYHUKOB, PUCYHOK.

Merton 308 DpeHenss s Kpyraoro OTBEPCTHS. YCIOBHS MakCHMyMa M MHHMMYyMa B Todke M

MeTo/1 30H ISl 1IN, YCIOBUSI MAKCUMYMa U MHHUMYMa.

Bremnuit horoaddext, onpeneneHue.

VYpasuenue dhoroaddexra.

3akous! hoTtoaddekra.

YerpotictBo (hoTO3IEMEHTA.

[MpuHIMO paboThl POTOYMHOKHUTES.

Monenu atoma TomcoHna, Pesepdopaa, bopa.

[Moctynatel Bopa 1 MPOUCX0XKICHHUE IMHEHYATHIX CIICKTPOB.

Wmeercss yn Kakasi-1u00 CBSI3b MEXIY YaCTOTOW OOpallleHUsl SJIEKTPOHA BOKPYT sapa aToma

BOAOPOJAA YacCTOTOH €To I/IBJ'Iy‘ICHI/ISI?

91.
92.

BriBectn hopMyITeI 71 OnpeeNIeHHsT CKOPOCTH JIEKTPOHA Ha Nif opOuTe M paanyca nift OpOUTHL
OxapakTepu30BaTh W3MEHEHUS KHHETHYECKOH, MOTEHIMATFHONW ¥ IIOJHOW SHEpPIuil JIEKTpOHA B

aToOMe€ IIpH €ro YAAJICHUU OT sapa.

93.
94.
95.
HOJIYTIPOBOHUKE?
96.
97.
98.
99.
100.
101.

Uro Taxkoe BaJIEHTHAsI 30Ha, 3allpelIcHHas 30Ha U 30Ha IPOBOJIUMOCTH?
Kakue monyrnpoBOHUKN Ha3bIBAIOTCSI COOCTBEHHBIMH, @ KAKHE — IPUMECHBIMH?
OT yero 3aBUCHT KOHLIEHTpAalMs CBOOOJIHBIX HOCHUTENEH 3apsaa B N-TOJYNPOBOJHUKE U B P-

OcCo0eHHOCTH TEeMITEPaTyPHOH 3aBUCUMOCTH 3JIEKTPOIIPOBOJAHOCTH ITOJIyIIPOBOTHUKOB.
Oco0eHHOCTH TEeMITepaTypHOH 3aBUCHMOCTH 3JIEKTPOIIPOBOJAHOCTH METaJlIOB.
[Nornomenne, CHOHTAHHOE U BBIHY)KJCHHOE U3IIy4EHUSI.

OCHOBHBIE KOMIIOHEHTHI ONITHYECKOTO KBAaHTOBOTO reHeparopa. OXapakTepu30BaTh UX.
Kaxkoe cocTostHuE cpelpl Ha3bIBAa€TCSI HHBEPCHBIM?

[Touemy cMmech renus 1 HeoHa SBISIETCS XOpOIIei akTUBHOU cpemoit st razoBoro OKI'™?

OTI4rs 7a3epHOTO UITYYCHUS OT JIF000TO APYTOTO M3ITyICHUS.
IIpuMepHbIE BOMPOCHI IS MPAKTHYSCKUX PaboT:
Komnerenmms OITK-1:

1. Kakne ocHOBHBIE 3aKOHBI U SIBJICHHUS UCIIOJIE3YIOTCSL B TAHHOM 3a1aue?
2. KakoB ¢u3n4eckuii cMbICI 3a1a4u?

3. Pacckazatb X0 pelieHus 3a1aqm.

4. [TouemMy npH pENICHUU 3aJIa4X UCTIONB3YeTCs ONpeaeicHHas popmya?



5. Kak BeiOupaercst popmyina st pereHus 3aaaqu?

6. MoxeT i1 OBbITh Jpyroe peuieHue 3a1auu?

7. MOXHO T HHTETpaIbHOE PElICHHE 3a/1aui 3aMEHHUTh TU(PepeHIaTbHBIM?
8. Kakue mMozaeny UCHOIB3YIOTCS IIPU PEIIeHUH 3a1aun’?

9. Kakue ponymeHus cienaHsl IpU peLIeHnd 3aaaqn?

10. Kaxas pazmepHOCTb IPUMEHEHA NIPH PEILICHUH 3a0a4uu?

11. MosHo 11 pemuTs 3a1a4y B Apyroil cucreme, Hanpumep CI'C?

[MpumepHbIe paKTHYECKHe 3a1a4n (3aJaHNs) U CUTYaIUH
Komnerenmms OITK-1:

2 cemecTp:

1. KameHp OpolIeH BepTHKaJIbHO BBEpX C HavalbHOH ckopocThto . Ilo mcTedyeHHH, Kakoro BpeMEeHH
HaxoauTcs Ha BbicoTe ? HailiT ckopocTh KamHs Ha 3TOM BbicOTe. CONpPOTHBICHHEM BO3/yXa IPCHEOPCYb.
Ipunars .

2. Tlo nyre OKpY)KHOCTHM pPaHycOM JBIDKETCS TOYKa. B HEKOTOpBII MOMEHT BPEMEHH HOpPMaJbHOE
YCKOPEHHE TOYKH ; B 3TOT MOMEHT BEKTOpPHI IIOJIHOTO M HOPMAJIBHOTO YCKOpeHHH oOpasytorT yron . Haiitn
CKOPOCTh W TAaHTCHIMAIBHOE YCKOPCHHE TOYKH.

3. Teno, OpomeHHoe ¢ OamIHM B TOPH30HTAJIBHOM HAIPABICHWH CO CKOPOCTHIO , YIalo Ha 3€MJII0 Ha
paccrostHAN S (0T OCHOBaHUM OamrHM) BABOE OoJbiieM BBICOTHI h Oamran. Hafitu BeIcOoTy OammHu.

4. Jluck paamycoM  BpaIlaeTCsl COIACHO YpPaBHEHHIO , Tae , , . OINpeaennuTs TaHTCHIUAIBHOE,
HOpMAJIBHOE U TIOJHOE a, YCKOPEHHUS TOUeK Ha OKPYKHOCTHU JMCKA JUISI MOMEHTA BPEMEHH .

5. BuHT aspocaneii Bpamiaercs ¢ 4actoTod . CKOpOCTh MOCTYNATEIBHOTO JBM)KEHHS a’dpocaHeil paBHa
C xakoii CKOPOCTBIO U IBIKETCS OJMH U3 KOHIIOB BUHTA, €CIIU PaJNyC BUHTA PaBeH .

6. Onpenenuts naBieHus pl u p2 rasa, cogepxkamiero N = 109 monekyn u umeroriero oobeM V = 1 cM3,
npu temneparypax T1 =3 K u T2 = 1000 K.

7. Kakoii obvem V 3aHmMaer cMmech a3ora maccoil ml = 1 kxr um remust mMaccod m2 = 1 kxr mpu
HOPMAaJIBHBIX YCIIOBHAX?

8. B 0ammone BMecTuMocThi0 V = 15 11 Haxoamrtes cMech, coaepkamas ml = 10 r Bomopona, m2 = 64 r
BomstHOTO Tapa u m3 = 60 T okcupa yraepona. Temmeparypa cmecn t = 27°. OnpenenuTh TaBIcHHUE.

9. Kakyio YCKOPSIONIIYI0 pa3HOCTh NOTEHHHAIOB U JIOKEH TPOWTH  AIEKTPOH, YTOOBI IOIYyYHTH
CKOpoCTh L = 8 Mm/c?

10. 3apsn paBHOMEpPHO pacmpeaesieH Mo OECKOHEYHOW TUIOCKOCTH C TIOBEPXHOCTHOW IIIOTHOCTHIO ¢ = 10
HKi/M2. OnpenenuTh pa3HOCTh MOTEHIMANOB JIByX TOYEK IIOJIS, OJHA M3 KOTOPHIX HAXOJHUTCS Ha IUIOCKOCTH, a
Jpyras yaajeHa oT Hee Ha paccTosiHue a = 10 cm.

11. K 6arapee ¢ D/IC € = 300 B BxitoyeHsl aBa IJIOCKHX KOHJIEHcartopa emkocTsiMu Cl = 2n® u C2
3n®d. Omnpepenuts 3apsn Q u HampskeHue U Ha IUIaCTMHKaX KOHJEHCATOPOB MpPH TIOCHIEAOBAaTEIbHOM U
TapaJuIebHOM COEANHEHUSX.

12. Ha xoHmax meaHoro mpoBoja jiauHoi | = 5 M monnepskuBaercs HanpspbkeHune U = 1 B. Onpenenutsb
IUTOTHOCTB TOKA j B TIPOBO/IE.

13. Tlo TOHKOMY TPOBOAHWKY, M30THYTOMY B BHJE Ipa BIIIGHOTO IIECTUYTOJBHHKA CO CTOpoHOH a =10
cM, uaet Tok [ =20 A. OnpeaenuTs MarHUTHYIO HHAYKINIO B B IEHTpe MIECTHYTOMBHUKA.

2. O6MOTKa COJCHOHMIA COACPKUT IBa CJIOS, IUIOTHO MPH JICTAIOMIWX IPYr K JPYry BUTKOB IIPOBOAA
muametpom d = 0,2 MM. OmpenenuTh MarHUTHYIO WHAYKIUIO B Ha ocu colieHOoWaa, €clii 10 MPOBOIY HIET TOK I =
0,5 A.

14 B ogHOpOIHOM MarHUTHOM moJjie ¢ uHaykiped B = 0,01 Ta nmomerneH npsMoi MPOBOJHUK JTUHON |
=20 cMm (mogBoAAIIME MPOBOAA HaxoaATcs BHe moust). Onpenenuts cuity F, neficTByIoNyro Ha MPOBOAHUK, €CIH MO
HeMy TedeT Tok [ =50 A, a yron ¢ Mexx 1y HallpaBI€HHEM TOKa U BEKTOPOM MarHUTHOM MHAyKIUU paBeH 30°.

15. Pamka ¢ TokoM [ =5 A conepxut N = 20 BUTKOB TOHKOro npoBojaa. OnpeaenuT MarHUTHBI MOMEHT
pm paMKu ¢ TOKOM, eciu ee iomaas S = 10cM2.

16. Ilo Butky pamuycoMm R = 10 cM Teuer Tok | = 50 A. BuTok momenieH B OAHOPOAHOE MArHUTHOE
mone (B = 0,2 Tm). Onpenenuts MOMEHT cuibl M, nmeiicTByIOIEeW Ha BHTOK, €CIH IUIOCKOCTh BHTKA COCTaBIIIET
yrox ¢ = 60° ¢ THHAAMHA UHITYK “IIUH.

17. IlpoToH BIETEN B MarHUTHOE MOJIe MEPICHANKYISIPHO JTUHHUAM WHAYKIWH M OMHUCAl AYTy pammycoM R
=10 cM. OnpenenuTs CKOPOCTh V MPOTOHA, €CIM MarHUTHAasE HHAYKIMS B = 1 To.

18. Paanyc BrOporo TemHoro kojslila HrpioToHa B oTpaxeHHoM cBere 12 =04 mM. OmpenenuTs paauyc
RxpuBH3HBI TIIOCKOBBITYKIOW JIMH3BI, B3ATOM /JI OIBITA, €CJIM OHA OCBEUIAETCS MOHOXPOMAaTUYECKUM CBETOM C
JUIMHOM BoJHEI A = 0,64 MxM. [125 mM]

19. Ha nnactuHy ¢ 1esblo, mupuHa kotopoit a= 0,05 MM, nmagaeT HOpMalIbHO MOHOXPOMATHUYECKUN CBET C
JumHOW BoM—HBI A = 0,7 MixMm. Omnpenenuts yroix ¢ OTKIOHCHHS JIydel, COOTBETCTBYIOIIMH  IEPBOMY
TUPPAKITHOHHOMY MaKCUMYMY.



20. [IudpaxkumoHHass pelleTka, OCBELICHHAas HOPMaJbHO TaJalOUIMM MOHOXPOMATHUYECKHM CBETOM,
OTKJIOHSIET CIIEKTp TpeThero mnopsaka Ha yroin ¢l = 30°. Ha kakoi yron@2 OTKJIOHSET OHa CIEKTP YE€TBEPTOTO
nopsika?

21. Yron npenomiieHHs Jyda B KUAKOCTH 12 = 35°. Onpe—enuTh MoKaszaTeNnb MPEJOMIICHHS I JKUJIKOCTH,
€CJIM U3BECTHO, YTO OTPAXKEHHBIN MMy4OK CBETa MAKCUMAJIBbHO MOJSPU30BAH.

22. BplUuCIuTh ATUHY BONHBI ¢ bpoims A is 3MeKTpoHa, MPOIISAIIETO YCKOPSIOIIYID —Pa3sHOCTh
norenuanoB U = 22,5 B.

23. BBIYUCIUTD UIMHY BOJNHBEI 1¢ Bpoims A, Iuis mpoToHa, ABWXKYIIErocs co ckopocteio v = 0,6 ¢ (¢ -
CKOpPOCTh cBeTa B Bakyyme). OIIGHHTh C TIOMOIIBIO COOTHOUICHUSI HEOMPEICICHHOCTEH MHWHHMAIBHYIO
KHHETHYECKYIO SHepruio TminaekTpona, IBIXKYIIEerocs: BHYTpH cheprudeckoit obmactu  auamerpom d = 0,1 HM.

[IpumepHBIil nepedyeHb BOIPOCOB K IK3aMEHY:
Kommnerennusa OIIK-1:

MexaHnnka

1. Marepuanbhast Touka. Cucrembl oTcyera. KuHemaTwka IOCTYNATENbHOTO — JIBMDKEHMS.
Tpaexropus. ITyrs. Cpenssisi ckopocTs. MTHOBEHHAs! CKOPOCTb.

2. Cpennee yckopenume. MrHoBeHHOe yckopeHme. KacatenpHOe M HOpPMalbHOE YCKOpPCHHE.
PaBHOMEpHOE U paBHOYCKOPEHHOE JBIKEHHE.

3. JBrkeHne Tena, OpoIIeHHOTo O YIJIOM K TOPHU30HTY.

4. Bunel B3auMozeiicTBuil B IpupoAe. XapakTepUCTUKN HEKOTOPBIX CHII: CHIIA TSDKECTU M BEC Tela,
CHJIBI TPEHHSI U YIIPYTOCTH.

5. IIepsslii 3axkoH Hetorona. MHepuuansHble cucteMsl orcdera. [Ipumepsl.

6. Bropoii 3akon Hetorona. luddepennuanshas ¢popma Broporo 3akoHa Hetotona. Tperuil 3akoH
Herotona. I'panuirsl npumennMoctu 3akoHoB HetotoHa. CnoxkeHue cuil.

7. Omnpenenenne MeXaHW4eCKOH paboThl (IIOCTOSHHOW M MeHsromleicsi) cuibl. [ paduyeckoe
IIpeCTaBICHUE PAOOTHI.

8. Kunernueckas sneprusi. CBsi3b KHHETHYECKOH 3HEpruu ¢ padoToil. [Ipumepsr.

9. KoncepBarusnsie cuibl. IlotennuansHoe none. IloTeHnnansHas SHEPrHUsS U €e CBsA3b ¢ pabOTOM.
[NoTeHnuanpHast SHEPTUS TeENa B TOJIE TSHKECTH 3eMITH. DHEPTHs CKaTOH MPYKUHBI.

10. Mexanmnueckas SHEpTHs. 3aKOH COXpaHECHUS MeXaHmdecKoi sHeprun. [IpumMepsr.

11. KunemaTnka BpalaTeIbHOTO ABIDKCHHS. YTIIOBOE IEPEMEICHUE, YITIOBasi CKOPOCTh M YITIOBOE
yckopeHue. BexkropHblit xapakTep BeMuuH. YacTtoTa v epro/ BpallleHus.

12. Onpeneneane MoMeHTa cwibl. [Inmedo cuipl. OCHOBHOE ypaBHEHHE IWHAMMKH BpamaTeIbHOTO
JIBHIKCHUSL.

13. MoMeHT uHepuuu abCOJIOTHO TBEPAOro Teja (BBIYMCICHUS MOMEHTOB MHeplun). dusnueckuit
cMBICT MOMeHTa uHepiuu. Teopema lTeitHepa.

14. OnpeneneHre MOMEHTA UMITYJIbCA. 3aKOH COXPAaHEHHs] MOMEHTa UMITynbca. [Tpumepsl.

15. Kunernueckast sHeprust Bpamatomerocsi tesa. Pabora npu BpaliaTenbHOM JIBIKCHHH. DHEPrHs
KaTsLIerocs UINHApPA.

16. [ocrynatel Ditamreiina. [IpeobpazoBanus Jlopenna. CremctBus u3 mpeodOpasoBanmii JlopeHra.
OIHOBPEMEHHOCTB.

17. CrenctBus u3 npeodpaszoBanmii Jlopenna. JlopeHieBo coxparieHue IIHHBL.

18. CrnenctBus u3 npeobdpazoBanwmii JlopeHna. 3ameienne Bpemenn. HTepBai.

19. PenstuBuctckas nuHaMuka. PemstuBrcTckas Macca. B3anMOoCBsI3b SHEpPTrHM M MacCHI.

Tepmoaunamuka

20. OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KMHETUUECKON TEOpUH HJICaIbHOTO Tas3a.

21. Wneansuslii ra3. ['a3oBbie 3akoHbl. YpaBHeHHe MeHaeneeBa-Knaneiipona.

22. 3akoH MakcBena A pacnpeAeieHus: MOJIEKy 0 CKOPOCTM.

23. Bapomerpuueckas ¢popmyna. Pactipenenenue bonsmana.

24. UYucno creneneit cBoOomel. 3akoH boimpliMaHa O paBHOpACHpPENCTICHUH SHEPTUH TI0 CTETICHSIM
CBOOO/IEI.

25. BuyTpenHss sHeprusi uieanpHOro Tasa. Pabora rasa mpm pacmupenun. Pabora rasa mpu
Pa3THYHBIX MPOIEccax.

26. IlepBoe Hauwamo TepmoanHaMuku. IIpumMeHeHMe mepBOro Hadaga TEPMOAWHAMUKH K
H30IpoLIeCccaM.

27. TennoemkocTh razoB. YpaBHeHue Maiiepa.

28. Kpyrogoii nponecc. O0parumsiii, HeoOpatumsblii pouecc. Lukn Kapuo u ero KI1/I.

29. CrarucTiyeckue 3aKOHOMEPHOCTH paclpelesieHUus] MOJIEKYNl Ta3a 10 00beMy. DHTpONUS U ee

CTaTUCTUYECKOE TOJKOBaHUE. V3MeHeHue SHTponuu. PacyeT n3MeHeHus! SHTPOIUY NpU PA3IUYHBIX MPOIIECcCax.
30. BzaumoneiicTBie MONEKyll. YpaBHEHHE COCTOSIHUS peajibHOro rasza. M3orepmbl peanbHOro rasa.



BHyTpeHH:s 3HEeprus peaabHOro rasa.

DIEKTPUYECTBO U MOCTOSIHHBIN TOK

31. 3axoH Kynona. IIpumenenue 3akoHa KynoHa B ciyuae HETOUEUHBIX 3apsSKEHHBIX Tell.

32. Onexrpuueckoe nozne. HampsxkeHHOCTh 3meKTpocTaTHueckoro mnois. ITpuHIuMN cynepnosumnuu.
CunoBsle IMHUM.

33. CwMmemenne (MHAYKLOUS) BIIEKTpocTaTHdeckoro mois. [loTok BekTopa cmemeHus. Teopema

Ocrtporpanckoro-I'aycca st anexkrpocrarudeckoro mons. [Ipumenenme Tteopemsl Octporpanckoro-lI'aycca mis
pacdera MEKTPOCTATHIECKOTO MO OECKOHEYHOIH paBHOMEPHO 3apsKEHHON cepsl.

34. Teopema Octporpanckoro-I'aycca s 3eKTpOCTaTUIECKOTO TIOJIS.

35. [Ipumenerne Tteopemsl Octporpanckoro-I'aycca mams pacuyera 3IEKTPOCTATHUECKOTO IO
OECKOHEYHOW PAaBHOMEPHO 3apsKEHHOH TIIOCKOCTH.

36. Teopema Octporpanckoro-I'aycca asis d3I€KTpOCTATUUECKOTO TOJISI.

37. IIpumenenne Tteopemsl Octporpanckoro-I'aycca mams pacuera 3IEKTPOCTATHUECKOTO OIS
0eCKOHEYHOI paBHOMEPHO 3apsKEHHOTO 1apa.

38. PaGora cuim SNEKTPOCTATHYECKOTO TONS IO TEepeMelleHnIo 3apsaa. Lupkymsamus BekTopa
HANPSKEHHOCTHU MEKTPOCTATUUECKOTO MOJIS.

39. [MoTeH1an 3IEKTPOCTATUIECKOTO T10JIsl. DKBUIIOTEHINAIIBHBIE TIOBEPXHOCTH.

40. B3anmocBs3p HampsHKEHHOCTH W TMOTEHIMANa. B3auMHOE pacrofioKEHHE CUIIOBBIX JHHUH H
SKBHIIOTEHIINATIBHBIX TIOBEPXHOCTEH.

41. Bunp! qusnextpuxoB. Bekrop nmonsipuzanuu. [lusnekTpudeckas BOCOPUIMIHBOCTD

42. OJNeKkTpuyeckoe Toie B JUIEKTpHKe. JludnmexTpudeckas MPOHHIAEMOCTh M €€ CBS3b C
BOCTIPHMYHBOCTEHIO.

43. [IpoBogHNKH B 3neKTpocTaTHdeckoM 1oje. KoHaeHcaTopsl. DIeKTPOEMKOCTh IIJIOCKOTO
KOHJIeHCcaTopa.

44. OHeprus CUCTEMBI 3apsAA0B. DHEPIus MEKTPOCTaTUIECKOTO TMOJIS.

45. XapakTepuCTHKU MOCTOSHHOTO Toka. [lmoTHOCTh Toka. 3akoH OMa B auddepeHnnaisHoi hopme.
ConpoTtusiieHne NPOBOJHUKOB

46. 3akon Oma JUIsl ydacTKa LEeNU U Ui MOJIHOM Lenu. DIEKTPOABIKYLIAs CHJIa UCTOYHHKA TOKA.

47. [paemia Kupxroda ans pacdeTa MEKTPUISCKUAX IETICH.

48. Pabota u mourHOCTh ToKa. 3akoH Jxoymns-JleHna.

49. Krnaccrngeckast TeOpHs AJIEKTPOIPOBOTHOCTH.

MarauTtHoe 1nousie

50. HanpsoxkenHocTs MarHuTHoro mois. 3akoH buo-Capapa-Jlammaca. Ilpumenenue 3akona buo-
Casapa-Jlanaca 171 pacueTa HHAYKIMA MAaTHUTHOTO II0JI OECKOHEYHOI0, IPAMOI0 IIPOBOJAHHUKA C TOKOM.
51 3aKOH TIOJIHOTO TOKa (TeopeMa O LUPKYISIUM BEKTOpa WHAYKIMM MarHUTHOTO TOJIA).

[lpumenenne 3akoHa MOJHOTO TOKa JUIsi pacdyera IoJsi OSCKOHEYHO JUIMHHOTO coneHouza. I[loTtok Bekropa
MarHuTHOM nHaykuuu. Teopema Octporpajackoro-I'aycca anst MarHUTHOTO MOJIS.

52. Cua Jlopenna. [IBikeHne 3apspKeHHON 4acTUIBI B MATHUTHOM 11oiie. D¢ dext Xoimna.

53. Cuna Amnepa. B3anmopelicTBue napajijiesibHbIX TOKOB.

54. MarautHele MOMEHTBI SJIEKTPOHOB U aTOMOB. Jlnamarsetu3m. MarneTuku.

55. BekTop HamarHuueHHOCTH. MarHuTHasi BOCIPUMMYUBOCTb. [lua-, mapa-MarHeTUKd. MarHutHoe
1oJie B BemecTBe. MarHuTHas MPOHNUIIaeMOCTh. DeppOMarHeTHKH.

56. SBneHus snekTpoMarHuTHON MHAYKUMU. BeiBoj 3akoHa Dapanes-Jlenua. [Ipasuno Jlenia.

57. Camounaykius. MHIyKTHBHOCT. VHAYKTUBHOCTh OECKOHEYHO [IMHHOTO COJICHOWIA.DHEPIUs
MarHuTHOTo nojsi. O6beMHast IIIOTHOCTh SHEPTUH.

58. Cucrema ypaBHeHuii Makcpena. 3HaueHre Teopun Makcseia.

KoneGanus

59. I'apMoHnueckue KonebaHWs M MX XapakTepucTukh. KuHemaTnka rapMOHHYECKHX KOJIEOaHWH.

HduddepeHnmansHoe  ypaBHEHHE  TapMOHHYCCKHMX — KOJIeOaHWH.  DHeprus  TapMOHUYCCKUX  KOJICOaHUH
(MEXaHHYECKHUX H AIICKTPUICCKHUX).

60. JuddepeHnnansHoe ypaBHEHHE TapMOHHYECKHX KOJNCOAHWH NPYXKHHHOTO ¥ (PH3HIECKOTO
MasTHUKOB. Ilepmon koieGaHid 3ITHX MasTHUKOB.

61. I'apmonmngeckue xoiebanus B koebarensHoM KoHType. @opmyna TomcoHa.

62. HNuddepeHnuanbHoe ypaBHCHHE 3aTYXAIOMIMX MEXAaHHUYECKHX M IJICKTPHUYCCKHX KOJICOaHHIA.
Jlorapudmudeckuii 1EKpEeMEHT 3aTyXaHHUI.

63. JuddepeHnmanbHoe ypaBHECHHE BBIHYKICHHBIX MEXaHHUCCKHUX KOJCOAaHUM M €ro pelicHue.
Pe3oHaHCHBIE KpUBBIE.

64. [Tepemennniii Tok. IlonHOE compoTHBIEHHE IIeMH TMEpeMEeHHOro Toka. I[lociemoBarenbHOE U

napajijieJIbHOe COeIMHEHUE.
65. CrnoxeHre KoNeOaHU OJHOTO HampaBlCHHs OIMHAKOBONH YacTOThL. BEKTOpHBIC IrarpamMMel.



CrnoxeHue konebaHuit omHOrO HampapieHHs. buennsa. CroxxeHWe B3aWMHO NEPHEHIUKYIAPHBIX KoJeOaHUH.
Ouryps! JIuccaxy.

66. BomnnoBble mpomecchl. [IpofonbHBIE W TOMEPEYHBIC BOJHBL. YpaBHCHHE OCTYIICH BOJHEIL
BonnoBoe ypaBHeHue. BonHoBoii nakeT. ['pymnmnoBasi CKOpOCTb.

BonHOBas 1 kBaHTOBast onTHKa. KBaHTOBas MeXaHUKa

67. ONEeKTpOMarHUTHbIE BOJIHBI. XapaKTEPUCTUKU CBETOBBIX BOJIH. IHTEHCHBHOCTh CBETOBON BOJIHBIL.

68. KorepentHOCTh  cBeTOBBIX  BOJH. HTepdepeHmmss cBeTa OT JABYX  MCTOYHHKOB.
WHTtepdepeHnnonHble yCIoBUS I pa3HOCTH (a3 M pa3HOCTH XOa.

69. Mertons! HaOmoaeHU nHTEpPepeHnnn cBera (Ounpusma Openens, onsiT FOHTa)

70. WnuTepdepeHnys B TOHKUX TUICHKaX. BRIBoA (opMynbl Ui ONTHYECKONW Pa3sHOCTH XOJa Jydeid B
TOHKOMH IIJIEHKE.

71. Bunpl audpakiun. [punnun [Nolirenca-®Openernst. Metox 3on @penens. Judpaxuus cera Ha
KPYIJIOM OTBEPCTHH, OT KPYIJIOTO IMCKA, Ha Y3KOH I1enH, Ha TUPPaKINOHHOM pelieTKe.

72. Judpakuust peHTreHOBCKMX Jiydeil. Yciosue Bynbda-Bporros. [Ipumenenue nudpaxuuu
PEHTT€HOBCKOT'O U3ITy4CHHUS.

73. EctecTBeHHBIN 1 MOAspU30BaHHBIN CBET. 3akoH bprocrepa. 3akon Maitoca. Ilonspusanus csera
IIpu ABOMHOM JtydenpenomiueHuu. uxpousm. [Tpusma Huxona. Onrtudeckast akTUBHOCTD BEILIECTBA.

74. XapakTepuCTHKU TeIIoBoro m3nmydeHus. 3akoH Kupxroda. 3akon Credana- bombimana. 3akon

cmemenns Buna. 3akon Pames —[[xunca. Yiprpaduoneroas karactpoda. @opmyma ITnanka. 3aKoHBI TEIUIOBOTO
W3ITy4eHUsI U UX noxydeHue u3 Gpopmyins [lnanka.

75. 3akoHbl ¢oroddpdekTa. Bomprammepnas xapaktepuctuka (poToTOKa.  3amep KUBAIOIIHA
moteHMan. Tok HaceimeHus. Pabora BeIxoma. YpaBHeHwme OJiHmTeWHa a1 ¢ortodddexra. KpacHas rpanunma
¢doroaddekra.

76. ®otonsl. JlaBnenue ceera . dpdekr Komnrona. KopmyckyssipHO-BOTHOBOM ayann3M CBeTa.

77. Omsit Pesepdopaa. [Toctynater Bopa.

78. KopnyckynsipHo-BoHOBOM nyanu3m BemiecTBa. [[nuHa BoiHBI Jie-bpoiis. DkcrnepruMeHTaibHble
JIOKa3aTeJIbCTBA BOJHOBBIX CBOWCTB YacTHII.

79. CooTHouleHue HeompeaenaeHHoctell [eiizenOepra. BeiBos cOOTHOIIEHHST HEONpeIeIeHHOCTEH Ha
OCHOBE BOJIHOBBIX CBOMCTB YacCTHII.

80. VYpasuenue llpenunrepa. dusndeckuii cmbicn ncu-¢pykuun. Pemenne ypaBHenus lllpenunrepa
U1t OECKOHEYHO-TITYOOKOH ITOTEHINAIBHON SIMBI.

81. [otennmansueiid Oapeep. TyHHENBHBIN 3 dekT. ['apMOHHYECKHI OCTIAIIIATOP.

82. 3aKOHOMEpPHOCTH B aTOMHBIX crekTpax. ®opmyna bBamemepa. bopoBckas wmozens aToma
BoJiopoja. JlocTtonHcTBa 1 HepocTaTku Teopun bopa.

83. KBanToBOMexaHn4eckass MOJeNIb aToMa Bojopoia. KBaHTOBBIE unciia. BeIpokaeHHBIE COCTOSHUS.
[paBuna ordopa.

84. CroHTaHHOE U BBIHYXKACHHOE H3NydeHue. Jlazepsl.

85. OHepreTuueckue 30HbBI B KpucTauiax. CTpyKTypa DHEPreTHMYeCKMX 30H MeETalIoB,

TIOJTYIIPOBOJAHUKOB M JTUANIEKTPUKOB. [lomynpoBogHukn (coOcTBeHHBIE M mpuMecHbIe). CTpyKTypa SHEPreTHYecKHX
30H IPUMECHBIX U COOCTBEHHBIX TTOJIyPOBOIHUKOB.

O0pa3zerr PK3aMEeHAIIOHHOTO OrreTa

JlapHEeBOCTOUHBIN TOCYIapPCTBEHHBIH YHUBEPCUTET IyTEH COOOIIECHUS

Kagenpa Ok3aMeHalnnoHHbI ouer Ne VYTBepkaaro»
(x911) dusnka u TeopeTnvecKast ®dusnka 3aB. kadeapoit
MEXaHHKa Hanpasnenue: 09.03.02 [Tsraun C.A., npodeccop
2 cemectp, 2025-2026 WNHubopmanmoHHBIE CHCTEMBI U 23.05.2025 1.
TEXHOJIOTHH

Hanpasnennocts (mpodnib):
CuCTEeMBI B TEXHOJIOTUH 00pabOTKH
Oonbinx nanueix Data Engineering

Bonpoc 1. MarautHOe nione u ero xapakrepuctuku. (OITK-1)

Bonpoc Pagmyc BTOporo TemHoro komsma HeroToHa B oTpaskeHHOM cBere 12 =0,4 M. OrmnpenenuTs pamnyc
RKpHBH3HBI TUIOCKOBBINTYKIION JHMH3BI, B3STOW JUIS OIBITA, €CIM OHA OCBEIIAETCS MOHOXPOMATHYECKHM CBETOM C
JutHOH BoJHBI A = 0,64 Mxm. [125 mm] (OIIK-1)

3amaqa (3amanue) (OIIK-1)

[Tpumeuanme. B KaxIoM  3K3aMEGHAallMOHHOM  OwieTe  JOJDKHBI — IPUCYTCTBOBaTb  BOIIPOCHI,
CIIOCcOOCTBYIOMNX (POPMUPOBAHHIO y OOYHAIOIIErocs BCEX KOMIICTEHINH 110 JaHHOH JUCIUIIINHE.

3. TecToBble 3anaHus. OLeHKa MO pe3yJbTaTaM TeCTUPOBAHUS.
3amanue 1 (OIIK-1)




Bribepute npaBUIBHBIN BapuaHT OTBETA.

VYcnosue 3amanus: IlociaenoBaTenbHOCTD B HOPSIKE BO3pACTaHUS pajyca
1: anexTpoH

2: sApo atoma
3: atoM

4: Monekyna

3amanue 2 (OIIK-1)

[MocenoBaTenbHOCTD B MOPSAKE BO3PACTAHUS JUTUTEIBHOCTH
: HC

: MKC

I MC

c

: MUH

: 4ac

Do WY

3aganue 3 (OIIK-1)
Ha pucyHnke BeKTOp MTHOBEHHOH CKOPOCTH TOUKH IIPH €€ ABMXKEHUU 10 KpuBOH AB 3T0:

1. Bexrop 1
2. Bekrop 2
3. Bekrop 3
4. Bexrop 4
5. HET MPaBUJILHOTO OTBETa

3anmanue 4 (OIIK-1)

VYKa3aTh MpaBUIIbHBIN OTBET

Hukn Kapno:

1. CocTouT U3 ABYX M30TEPM H IBYX H300ap
2. CocTouT U3 ABYX M30XOp U IBYX HU300ap
3. CocrouT U3 ABYX M30TEPM U ABYX amgmadar
4. DT0 KpYroBoii mporiecc

3amanue 5 (OIIK-1)

ITocnemoBaTeIbHOCTh B IOPSIAKE BO3PACTAHUS IJTUTCIBHOCTH
ITocnemoBaTeIbHOCTh B IOPSIIKE BO3PACTAHUS

1: mlla

2:1la

3: klla

4: MIla

3amanue 6 (OITK-1)

YKka3aTh NpaBUIIBHBINA OTBET

Hukn Kapno:

1. CocTout M3 ABYX M30TEPM H IABYX H300ap
2. CocToHT M3 IBYX M30XOpP U JBYX H300ap
3. CocTouT U3 IBYX M30TEpPM M JIBYX aauadar
4. 3T0 KpYyroBoOii mpoiiecc

3ananue 7 (OIIK-1)

[TocnenoBaTenbHOCTD B ITOPSAKE BO3PACTAHMS TBEPAOCTH MaTepuaia
: map

: HAKOCTD

: CTAIb

: anMas

: HAHOKOMIIO3UTHBIC METATIHMYECKHE TTOKPBITHS

A WN -

3ananue 8 (OIIK-1):
CooTBeTCTBHE MEX/Y BHJAMHU KOJIEOATEIBHBIX CHCTEM M UX TIEPHOIAMH
IIpy>XMHHBII MasTHUK

Duznyecknii MagTHUK



KonebarenpHbIil KOHTYD

MaTtemMaTHYECKUA MasATHUK

3aganue 9 (OIIK-1):

BBecTu npaBHIIbHBIA OTBET C KIaBHATYpHI

Ilepeuuynas oOMoTka TpaHcpopmaropa wmmeeT ®1=10000 BHUTKOB mpoBOJa W BKIIOYCHA B CETh
mepeMeHHOro Toka ¢ HampspbkeHneM Ul=100 B. Unciao BHTKOB BTOPHUYHOH OOMOTKH 2, €CIH €€ CONpPOTHBICHUE
r=1 Owm, Hanpspxerne Ha koHNax U2=4 B, a cuna Toka B Helt [=1 A, OyzeT paBHO:

3amanue 10 (OK-1):

VYKa3aTb NpaBUIIBHBIN OTBET

3aKOH COXpaHEHHs DIICKTPUUECKOTo 3apsiaa:

1. B 3aMKHYTO# CHCTEME HEPTHsI 3apPSAI0B OCTACTCS MOCTOSTHHOM

2. B 000 ANIEKTPUIECKU M30JIMPOBAHHON CHCTEME CyMMa 3apsIOB OCTACTCS MOCTOSTHHOM
3. B MHEPIMATIBHBIX CUCTEMaX OTCYETa CyMMa 3apsIOB OCTACTCS TOCTOSHHOMN

4. 3apsii CUCTEMBI HE 3aBUCHUT OT CKOPOCTH €€ JIBHXKEHHUS

3amanune 11 (OIIK-1):

YKkas3aTh NpaBUIIBHBINA OTBET

Cuna, neficTByrommas Ha 3apsil, IBIKYIHICS B MATHUTHOM IIOJIE,
1. 0OpaTHO MPONOPLHOHATIBHA €T0 CKOPOCTH

2. He 3aBUCHT OT €r0 CKOPOCTH

3. mpomoplLHOHaNbHa KBaIpaTy ero CKOpOCTH

4. mpsMO NMPOMOPIIMOHAIBHA €0 CKOPOCTH

3ananue 12 (OIIK-1):

VYKaxxuTe NpaBUIbHBIN OTBET

JIM3IEeKTpUK OTIIHYaeTCsl OT IPOBOAHUKA TEM, UTO

1. B HEM HE BOZHHKACT pa3/eiCHUS 3apSI0B B SINCKTPUICCKOM ITOJIE
2. OH COCTOUT W3 HEHTPAIBHBIX MOJIEKYJ, a POBOTHUK U3 MOHOB

3. OH HE OKa3bIBACT BIUSHHE HAa BHEIIHEE HICKTPHUUECKOE II0JIE

4. B HEM NMPAKTHYECKU HET CBOOOJHBIX JIEKTPOHOB

3ananue 13 (OIIK-1):

VYKa3aTb NpaBUIIbHBIN OTBET

Hucnepcus cera - 310

1. 3aBHCHMOCTb MOKAa3aTels NMPEJIOMIICHNUS BEIIECTBA OT YaCTOThI CBETA
3aBUCHUMOCTb MOKa3aTessl IPEeIoMIICHHS OT BEeLIeCTBa

3aBHCUMOCTB (Da30BOI CKOPOCTH CBETOBBIX BOJIH OT YaCTOTHI CBETA
3aBHCHMOCTb CKOPOCTH CBETa OT CPEIbI

HET BEPHOTO OTBETa

NhA WD

3amanue 14 (OIIK-1):
‘YKka3zaTh IpaBIIIBHBIN OTBET
TemnnoBoe U3TydeHUE COBEPILACTCS
33 CUET 3HEPIUH, BbIICIAIOUICHCS IPU XUMUYECKON peakuu
3a cYeT BHYTPEHHEH SHepruu Tena
3a CYET PHEPIUH BAJIEHTHBIX IEKTPOHOB
3a CYeT JIIOMUHECLIEHIIUH JIEKTPOHOB
. HET MPaBUIIBHOTO OTBETA
[TomHBIN KOMITIEKT TECTOBBIX 3a/aHHi B KopropaTtuBHOU TecToBoi obomouke ACT pasMerieH Ha cepBepe
YUT ABI'VIIC, a takxe Ha caiite YHuBepcurera B pazmene CO JABI'VIIC (obOpa3oBaTenpHas cpela B JIHYHOM
KaOHMHEeTEe MPETIo1aBaTes ).

e

[TonHBIN KOMILICKT TECTOBBIX 3aJlaHHi B KOpropatuBHOU TecToBoi obonouke ACT pasmerieH Ha cepBepe
YUT JIBI'VIIC, a taxxe Ha caiite YHuBepcutera B pazaene CHO JIBI'VIIC (o6pa3oBarenbHasi cpeia B JIMYHOM
KaOWHeTe MpenoaaBaTens).

CooTBeTCcTBHE MEXKIY OalbHOM CHCTEMOHW M CHCTEMOHM OLIGHMBAaHHMS II0 pe3ylbTaTaM TEeCTHPOBAHUS
YCTaHABIMBAETCS TIOCPEJICTBOM CIIEIYIOIICH TaOIHIIbL:



OOBeKT [Tokazatenu Ornenka YpoBeHb
OLICHKU OLICHUBaHHUS pe3yabTaToB
pe3yNIbTaTOB 00YYEHUs 00yJeHHUs
O0yyarormuiics 60 GayutoB M MeHee «HeynoBneTBOpUTETBHO» Huskuit ypoens

74 — 61 daoB «Y1OBIIETBOPUTETIBLHOY IToporosslit ypoBeHb

84 — 75 Gamos «Xopor1o» IToBbIIeHHBI YpOBEHB

100 — 85 6aoB «OTnuaHO» Bricokuit ypoBeHb

4. Ouenka orBera o0y4daloLlerocsi Ha BOIPOCHI, 3aJady (3aJlaHMe) 3K3aAMEHALMOHHOro OuJjera,

3a4eTa, KypcoBOro NPOeKTHPOBAHUS.

OHGHKa OTBCTa 06yqa}01uer0c;{ Ha BOIIPOCHI, 3a1a1y (BaHaHI/IC) 9K3aMCHAIIUOHHOI'O 6I/IJ'I€Ta, 3a4ycTa

DJIEMEHTEI OLIEHUBAHUS CopeprxaHue KAl OLICHUBAHUS
HeynosnerBoputenbH | YI0BIETBOPUTEID Xopomio OT1iunyHO
He 3auteno 3auTeHo 3auTeHo 3auyTeHO
CootBeTcTBHE 0TBeTOB | IloTHOE 3HaYUTENBHEIC HesnaunrenbHbie ITonnoe
(hopMyImHpoBKaM HECOOTBETCTBHE IIO MIOTPEITHOCTH. TIOTPEIITHOCTH. COOTBETCTBHE.
BOTIPOCOB (33aHUIT) | BCEM BOIIPOCAM.

Crpykrypa, [Momaoe 3HauNTENEHOE HesnauntensHoe CooTBeTcTBHE
MOCJIENOBATENBHOCTE M | HECOOTBETCTBHE HECOOTBETCTBUE HECOOTBETCTBHE KPUTEPHIO TTPU
JIOTHKA OTBETA. YMEHHUE | KPUTEPHIO. KpUTEPHIO. KpUTEPHIO. OTBETE Ha BCE

YETKO, MOHSTHO, BOTIPOCHI.
IPaMOTHO M CBOOOTHO
H3jaraTh CBOM MEICIU
3HaHue HopMaTuBHBIX, |IlonHoe He3HaHME HNmeroT mecTo HNmeroT MecTo ITomHoE
MPaBOBBIX JOKYMEHTOB | HOPMATHBHOW U CYIIECTBCHHBIC HECYIIIECTBEHHBIC COOTBETCTBUE
M CHENAIBHON MpaBOBOY 0a3bl U VITYIICHUS VITyIICHUS. U TTAHHOMY KPUTEPHIO
JTUTEPATYPHI CIIEIMaIBEHOM (He3HaHme HE3HAaHHUE OTAENBHBIX | OTBETOB Ha BCE
JTUTEPaTypPhI OoJpInel 9acT U3 | (eIMHUYHBIX) Pa0OT | BOIPOCHI.
JIOKYMEHTOB 1 M3 Yuca
CIIELIMAIIEHOM 00s13aTENBHOM
J'II/ITepaTypI)I 110 J'II/ITepaTypr.
Ha3BaHHUIO,
COJIEP)KAHUIO U
T.1.).
‘YMeHue yBsA3bIBaTh ‘YMeHue cBs3aTh ‘YMeHue cBsizaTh YMeHue cBs3aTh ITonnoe
TEOPHIO C TIPAKTUKOM, TEOPHIO C IPAKTHKON | BOIIPOCH TCOPHUH | BOIIPOCHI TCOPUH U COOTBETCTBHE
B TOM YHUCJIC B 06J'IaCTI/I paGOTbI HC nu HpaKTI/IKI/I HpaKTI/IKI/I B }IaHHOMy KpI/ITepI/IIO.
poheCCHOHATIBHOM TIPOSIBIIAICTCSI. MIPOSIBIISIETCS OCHOBHOM CnocoOHOCTE
paboThI peaxo. MIPOSBIISICTCSL. HHTETPUPOBATH
3HAHWSI U TIPUBJICKATh
CBEACHUS U3
Pa3IMIHBIX HAYIHBIX
coep.
KauecTBO 0TBETOB Ha Ha Bce OTBETHI HA . JlaHbBI HEMOJIHBIE JlaHbl BepHBIE OTBETHI
JIOITOJIHUTEIIBHBIE JIOITOJIHUTEIIBHBIE OOJIBIIYIO YacTh OTBETHI HA Ha BCE
BOTIPOCHI BOTIPOCHI JIOTIOJIHUTENBHBIX | JOTIOJIHUTEIBHBIE JIOTIOJIHUTEIIBHBIE
TperoiaBaTess JaHbl | BOIIPOCOB BOTIPOCKI BOTIPOCHI
HEBEPHBIC OTBETHI. TperoaBaTesst TIpero1aBaTes. TIpero1aBaTes.
JTaHBI HEBEPHO. 2. Jlan oguH
HEBEPHBIN OTBET HA
JOITIOJTHUTCIIBHBIC
BOTIPOCHI
MpernoaBaTers.

[Tpumeyanue: uTOrOBast OIEHKA (OPMHUpYETCS Kak CpelnHsst apuMeTHdUecKash pe3yJbTaToB 3JIEMEHTOB

OLICHHUBAHMUA.




