MHHOBPHAYKHU POCCHH

T op F
'».' Y 4

®enepalibHOE TOCYIApCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICILIET0 00pa30BaHuUs
«Poccuiickuii rocyapcTBeHHbI T'YMAHUTAPHbII YHUBEPCUTET»
(®T'BOY BO «PITY»)

MHCTUTYT UHO®OPMALIMOHHBIX HAVK U TEXHOJIOT U BE3OITACHOCTH
OAKVIIBTET THOOPMAIIMOHHBIX CUCTEM U BE3OITACHOCTH
Kadenpa xomraekcHO# 3amuThl HHPOPMALUT

PU3NKA

PABOYAS ITPOTPAMMA JJUCITUTIJIMHBI

10.03.01 MadopmanmonHas 6€3011acHOCTh

Koo u naumenosanue Hanpaeilenus nOdZOmOGKU/CYleUM(lJleOCmM
«be30MmacHOCTh ABTOMAaTU3UPOBAHHBIX CUCTEM
(o oTpacnu wiK B chepe npodhecCHOHATBHON TeITEITLHOCTH ),

«Opranu3anys 1 TEXHOJIOTMH 3alUThl HH(POpMALIUN»
(o otpacnu unu B chepe npodeccuoHaIbHOMN IESITEIbHOCTH )»

Haumenosanue nanpasnennocmu (npoghuns)/ cneyuanuzayuu

VYpoBeHb BhICIIET0 00pa3oBaHus: Oakaragpuam

®opma o0yueHus: ouHas

PII/I amantupoBaHa s UL
C OTPAaHUYECHHBIMU BO3MOKHOCTSIMU
310pOBbSI U UHBAJIUIOB

Mocksa 2024



OU3NKA
PaGouas mporpamma TUCHIUTUTHHBI

CocraBurenb(n):

Kanouoam ¢uzuxo-wamemamuyeckux nayx, ooyenm, ooyenm xageopwvt K3U B.U. [ puwaues
OmeemcmeenHulll pedaKxmop

Kanouoam mexnuueckux nayx, ooyenm, u.o. 3a8. kageopou K31 J[.A. Mumiowun

YTBEPXIEHO
[Iporokoin 3acenanus xkadeapol
Ne 8 or 14.03.2024 r.




OI'JIABJIEHHUE
I B (63 1035 0% 6 N0 0395 £:F: T ) 004 (o) «: HUPUUUR U 4
1.1. Iedb M 3aJaUM THCHHMIIITHHDBI .......oooiiiiiiieeeiitteeeasitteeeesataeeesasstaseesssssseeesassesessassesssssnssseeessnsseseessnes 4
1.2. llepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHHS MO TUCIHUILIHHE, COOTHECEHHBIX C
HHAUKATOPAMM JTOCTHKEHUST KOMITETEHIIMI ......oooiviiiiiiieiiiieiiieesiieesiieessteessibeessineesineesinesssee e 4
1.3. MecTo AMCUMILIMHBI B CTPYKTYPE 00Pa30BATEIbHON MPOTPAMMBL..........coovieiieaiianiieaieeninns 5
2. CTPYKTYPA JHCIIUTIIIIHBL . .. ceeutvveessteesssseessssessssssssssssssssesssssesssssssssssesssssesssssesssssssssssesssssesssssessnssessssnsens 6
3. COICPIKAHUE TACITHTIIIHHBL. ... . .eeuveetreesteesueeasseesuseassessssesssesssseasesssseassessaseanseeaseeanseesaeeanbeeasseanseensnesnnes 6
4. OOPABOBATEITBHBIC TEXHOIIOTHIH ...uvvtestetessseeesssesesssesssssesssssesssssesssssssssssssssssesssssesssssessnssssssesssnseessnes 10
5. OLeHKa MJIaHUPYEMBIX PE3YIIBTATOB OOYUCHMS .....vvverveeieriereesiriesseesiseessesssneesseessneesnesssneesneesneessenas 12
ST R @3 7 (g KoY ;1) 1 (03407 0: 70407 0 RN 12
5.2 Kpurtepum BbICTABJIEHUS OMEHKHU MO JTUCIHHMIIIIMHE ........oveeivereiieeesiieessireessireesssessssnesssseeens 12
5.3 OueHouHbIe cpeacTBa (MATEPHUAJIBI) 1JISl TEKYIIET0 KOHTPOJIS yCIIeBAeMOCTH,
NPOMEKYTOUYHOM ATTECTAUMHN O0YUAIOIIUXCSH MO THCIHHMIITIMHE ......oovvviiiiaieenieeaiee e aeeesneeenee e 13
6. YdeOHO-MeTOAMUYECKOE U HH(POPMAIIMOHHOE 00CCIICUCHHUE TUCTIUTUTHBL ... vvevveeeeeeneeesieasnveesenns 19
6.1 CHHCOK HCTOUHHKOB M JIHTEPATYPDBI .....veoiviiniieiniaiieiseeaieesineaseesseesseesseeaseessnsassesssneanseses 19
6.2 IlepeueHb pecypcoB HHGOPMALHOHHO-TEIEKOMMYHUKANIMOHHOU ceTn « AHTEpHETY. ... 21
7. MartepuanbHO-TEXHHYECKOE 00CCTICUCHHUE TUCIIHIIITHBI 1.e.vvvviesveesssreesssseesssseessssessssnesssssessnsnesssnes 21
8. O6ecneuenue 00pa30BaTEIBLHOTO MPOIIECCa JIJIS JIUII C OTPAHHYECHHBIMUA BO3MOXKHOCTSIMHU
3ITOPOBBST H MTHBAITHIIOB ..1vteutvtesstttesstesesssesesssssssssesssssesssssssssssssssssssssssssssssssssssssssssesssssssnssessnssessnsssssnssessnes 24
9. METOMUUCCKUE MATCPHAITBL . ... .ceuvveauteessreasteesareasteessseessesssseassesssseessessssesasessssesssesssseessesssesssnssnsesssnens 25
9.1 TIaHBI MPAKTHYECKHX ZAHITHH . ......cvvviiiiiiiiiieiiieesiieesieeesteessbeesssbeesssseessssesssssessnsneeaseeens 25
9.2 MeTtoanuyeckne peKOMEHIAUH MO MOATOTOBKE MUCBMEHHBIX PADOT ........covvvvriieiieanennne 29
0.3 TIHDBIE MATEPHAIIBI .....c.uvviiiiieiiiieasiteeaiatesstaeessteeessbeesastessasseesasbeeessbeesssbesassbesasseesssesssnesanseeens 29

[Ipunoxxenue 1. AHHOTaLKA pabodel TPOrPAMMBI JUCIIUTUIMHBI ....cc.vviiureeniriesreesnreareessneeneessnesnneesnneas 31



1. lHosicHUTEJBLHASA 3AIUCKA

1.1. Heapb u 3272494 AMCHUTIMHBI

Lenv oucyuniunbl: TIOMOYb OCBOCHHIO COBPEMEHHOUN (DM3MYECKOW KApTHHBI MUPA MU METO/OB
HAy4YHOrO TO3HAHMS TPUPOJBI, (HOPMHpPOBAHHE HABBIKOB HMCIIOB30BaHMs (DU3MYCCKOrO armrmapara B
poeCCUOHATTLHON IEATEIEHOCTH.

3adauu oucyuniunol:

— O3HAKOMHTH C (PM3MUECKUMHU 3aKOHAMH, JIKAIIUMH B OCHOBE MPOIIECCOB KOJUPOBAHUS HHPOpMa-
1Y B CUTHAJAX, CIIoco0ax XpaHeHUs, 00pabOTKH, XpaHSHHUS, TIepeIavud U IpUeMa CUTHAJIOB;

— 00y4uTh METOJIaM MOAX0/Ia K PEIICHUI0 (PU3UUECKUX 3a]a4;

— TPUBUTH HABBIKM IUIAHUPOBAHUS, BHIIIOJHEHUS M 00pabOTKH pe3ylbTaToB (PM3UYECKOTO SKCIEPH-

MEHTA;

— O3HAaKOMMUTH C (1)I/ISI/II'ICCKI/IMI/I MOACIISIMU U ITPUHIUIIAMHA pa6OTBI TCXHUYCCKHUX YCTPOﬁCTB;
— JaTbh HaBBbIKH HCIIOJIB30BaHUSA COBPEMCHHBIX PIH(bOpMaHI/IOHHBIX TEXHOJIOTHI JJIA IIOMUCKa, HpI/IO6-
PCTCHHUA U Hepepa60TKH I/IH(bOpMaI_H/II/I (bHSH‘leCKOFO COACPKaHUA U OICHKHU €€ JOCTOBCPHOCTHU.

1.2. IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUsI 110 JUCHHUIIJIMHE, COOTHECEHHBIX C UH-
AUKATOPAMM 10CTHKEHHUS KOMIIeTeHIH i

Komnerenuus
(Ko 1 HAMMEHOBAHUE)

NHaukaTopbl KOMIEeTEHIH I
(K01 1 HAUMEHOBAHUE)

Pe3yabTaThl 00yyeHus

VK-2

Cnocoben onpeoensamo
Kpye 3a0a4 8 pamKax
nOCMAsIeHHOU Yeau U
8bIOUPAMb ONMUMATb-
Hble Cnocobbl UX peuie-
HUsl, UCX003L U3 Oeli-
CMBYIOUUX NPABOBLIX
HOPM, UMEIOWUXCS pe-
CYPCO8 U 02PaHUYEeHUL

VK-2.1

Ananusupyem umerowuecs pe-
CYpPCol U 0O2PaAHUYeHUs, OYEeHUBA-
em u evloupaem onmuMaibHvle
CnocoObl peuteHus NOCmaegiel-
HbIX 30004

3name:

OCHOBHbIE NOHAMUSL, 3AKOHbL U MOOe-
JIU MEXAHUKU,

OCHOBHbIE NOHAMUSL, 3AKOHbL U MOOe-
JIU DNEKMPUecmed u MacHemusma,
OCHOBHbIE NOHAMUSL, 3AKOHbL U MOOe-
Ju meopuu Koreoanull u 60aH, ONMu-
Kl

ocobennocmu  Qusuyeckux o gex-
Mo U AGNeHUl, UCHONbL3YeMbIX O
obecneuenusi UHDOPMAYUOHHOU Oe3-
ONnacHoCcmu;

VK-2.2

Cnocoben ucnonbzosams 3HaHUSA
0 BANCHEUUIUX HOPMAX, UHCIU-
MYMax u Ompacisx 0etucmeayio-
We2o poccutickoeo npasa ois
onpeoeneHus Kpyaa 3a0ay u on-
MUMATLHBIX CNOCOD08 UX peule-
HUS

Ymemn:

npumeHams uzudeckuli n00xXoo0 npu
PpeweHuu NPaKkmuyeckux 3a0ay,
NpUMEHsIMb NOJYYeHHble 3HAHUS Npu
0cgoeHuU  nocredyruwux  0a308vlx
OUCYUNTUH, CREYKYPCO8

NpUMeHsimb NOJyYeHHble Npu peule-
HUU NPAKMUYecKUx 3a0ai OpeaHu3a-
yuu 3awumoel uHgopmayuu Ha 00v-
exmax;

OIIK-4

Cnocoben npumensimo
Heobxooumvle puzuue-
CKUe 3aKOHbL U MOOeIU
0/11 peuieHus 3a0a4
npogheccuonanrbHoll
oesmenbHOCmu

OIlIK-4.1

3naem ocnosononazarowue
NPUHYUNDBL MEXAHUKU, MePMOOU-
HaMUKU, MOJIEKYIAPHOU u3uKu,
K8AHMOBOU (YUIUKU, NOTONHCEHUS
NeKMpUecmed u MazHemusmd,
KOJIe0aHutl U ONMuKU

3name:

OCHOB6HblEe NOHAMUA, 3AKOHbl U MoOe-
AU MEeXAHUKU,

OCHOBHblEe NOHAMUA, 3AKOHbL U MoOe-
JlU dJIeKmpuvecmea U macHemusma,
OCHO6Hble NOHAMUA, 3AKOHbl U MoOe-
Jiu meopuu Konebanuil u 60JIH, onmu-




Ku;

ocobenHocmu  uzuueckux Ipgex-
Mmo8 u sA61eHUll, UCNONb3YeMblX O/
obecneuenuss UHGOPMAYUOHHOU Oe3-
onacHocmu;

OIIK-4.2

Ymeem denamo 6160001 u ghop-
MYIUPOBAMb UX 8 8UOE OMyema
0 NPOOENaHHOU UCCIe008amelb-
cKotl pabome

Ymems:

npUMeHAmMb Pu3uUecKuti no0xo0 npu
peuteHuy NPaKmu4eckux 3a0a4;
NPUMEHSAMb NOJIYHEHHble 3HAHUSL NPU
0CBOCHUU  NOCAEOVIOWUX — OA308bIX
OUCYUNTIUH, CREYKYPCO8

NPUMEHAMb NOJLYYeHHble NpUu peuie-
HUU NPAKMU4ecKux 3a0a4 Opeanu3sa-
yuu 3awumol uHgopmayuu Ha 00v-
eKmax;,

OIIK-4.3
Braoeem memooamu pacuéma

Braoemu:

Qusuueckon mepmuronozuel, ¢usu-
YeCcKUMU NOHAMUAMU U MeOpUIMU,
UCNONb3YEMbIMU 8 3auume UH@Op-
mayuu,

HABLIKAMU NPOBEOeHUsT (PUULECKO20
9KCnepumeHma u 0opabomku e2o pe-
3YILMAMOos.

OIlIK-11

Cnocoben nposooumu
9KCHePUMEHMbL NO 3a-
OaHHOU MemoouKe u
06pabomky ux pe3yib-
mamoe

OIlK-11.1

3naem cmanoapmuvie 6eposim-
HOCMHO-CmamucmuyecKkue me-
MOoObl AHANU3A IKCHEPUMEH-
MANbHBLIX OAHHBIX

3name:

OCHOBHble NOHAMUS, 3AKOHbI U MOOe-
JIU MEXAHUKU,

OCHOBHbLE NOHAMUSL, 3AKOHbL U MOOe-
JIU DNIEKMPU4ecmea u MazHemu3md,
OCHOBHble NOHAMUS, 3AKOHbI U MOOe-
JIU meopuu Ko1eOaHul u 60H, ONmu-
KU,

ocobennocmu  Qusuyeckux o gex-
mo6 u s@NeHull, UCHOb3YeMbIX 05
obecneuenuss UHGOPMAYUOHHOU Oe3-
onacHocmu;

OIIK-11.2

Ymeem cmpoums cmanoapmmuoeie
npoyeoypvl NPUHAMUSL PEUEeHU,
HA OCHOBE UMEIOWUXCs IKCne-
PUMEHMATLHBIX OAHHBIX

Ymemn:

npumenams uzuieckuli n00xXoo0 npu
peuteHuy nPaKmu4eckKux 3a0a4;
NpUMEHAMb NOJIyYeHHble 3HAHUS NpU
0Cc80eHUU  NOCiedyrwux  0Oa308vix
OUCYUNTIUH, CNEYKYPCOB

NPUMEHAMb NONYYeHHble NpuU peule-
HUU NPpAKmMuyecKux 3a0ay opeaHu3a-
yuu 3auumol uHgopmayuu Ha 00b-
eKmax;,




OIlK-11.3 Braoems:

Bnaoeem nasvikamu no npoge- —  @usuueckoi mepmunonozuetl, Gusu-
OeHUI0 IKCNepuMenma no 3a- YeCKUMU HNOHAMUAMU U MeopUusmu,
OaHHOU MemoouKe ¢ cocmasie- UCNONL3YeMbiMU 8 3auume UHQDOp-
HUeM Umo208020 0OKyMeHmda mayuu,;

—  HABBIKAMU NPOBEOeHUsl PU3UYECKO20
9KCnepumeHma u 0opabomku e2o pe-
3YILIMAMOS.

1.3. MecTO JUCUMIIIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrPaMMbl

JuctumnnuHa «Pu3ukay OTHOCUTCS K 00s13aTEIbHOM YacTh 0JIOKA TUCIUIUIMH y4eOHOTO TIIaHa.

JlJiss OCBOGHHUS TUCHUIUIMHBI HEOOXOJMMBI 3HAHUWS, YMEHUS W BJIAJCHUSA, CHOPMUPOBAHHBIE B XOJC
M3y4deHus 0011e00pa3oBaTeIbHBIX AUCIIUIUIMH, TTOJYYCHHBIX B CpeHEH mikoje. B pesynbpTaTe ocBoe-
HUS TUCHUIUIMHBI (POPMUPYIOTCS 3HAHUS, YMEHUS W BIAJACHHS, HECOOXOAMMBIE IS M3YYCHHS BCEX
€CTECTBEHHOHAYYHBIX ITUCIHUIUIMH U MPOXOXKICHHUS MPAKTHUK TEXHHUUYECKOTO Mpo(duis, B 4aCTHOCTU
DNEKTPOTEXHUKHU, DIEKTPOHUKH U CXEMOTEXHUKHU, PU3MUECKUX OCHOB 3alIUTHl MHPpopManuu, TexHu-
4ecKoii 3amuThl nHGopManuu, TexHudeckue cpecTBa OXpaHbl U APYTUX TUCHUILIHH.

2. CTpyKTYypa TUCHHIIHHBI
OO61mmas TpyI0€MKOCTh TUCIUIUTHHEI cOCcTaBisieT _8  3.e., 288 akajgeMuuecKux 4acos.

CTpyKTypa JTUCHUIIMHBI 1JIsl 04HOH (p)OPMBbI 00yUeHHsI

O6beM TUCHUIUIMHBI B (hopMe KOHTAKTHOW pabOThl OOYYArOMIMXCs C MeAarorndyecKuMu padoT-
HUKaMU W (WJW) JHUIAMU, TPUBJICKAEMbIMU K peain3aliid 00pa30BaTEIbHOM MPOrpaMMbl Ha MHBIX
YCIIOBUSIX, IIPH MPOBEICHUN YIEOHBIX 3aHITUINA:

Cemectp | Tun yueOHBIX 3aHATUI KonunuectBo
9acoB
2 Jlekumun 28
2 JIaGopatopHble paboThI 28
3 Jlekumun 32
3 JlaGopatopHble paboOThI 40
Bcero: 128

OObeM TUCIHMITIMHEI B (hopMe caMOCTOSTEIbHON paboThl o0yJaromuxces coctapiser 160 axa-
J€MUYECKHX 4acoB, U3 HUX BO 2 ceMecTpe _52 akajeMudeckux yacoB U B 3 cemectpe _90 akagemu-
YECKHUX YacCoB.

3. Conep:xaHue U CHUTIIMHBI

2 cemecTp

Tema 1. Ilpunyunot pusuxku

1.1. ITpuHIUIBI GU3NYECKOTO OMMCAHUS TPHUPOIBL.

— OOpbekT u npeaMeT QU3UKHY, JIoruka Gusuku., dusudeckre Moaenu B ONMCaHUU MaTtepuu. Mare-
pusi 1 GopMeI €€ cyliecTBOBaHUA. JIBI)KEHNE MaTEpUU, TIPOLIECCHI U SIBICHUS

1.2. KoHuenuus mpocTpaHCTBa-BPEMEHHU

— IIpoctpancTBO-Bpems. I'eomerpus npocTpancTBa-BpeMeHu. Onucanue ABUKEHUS MaTepun

1.3. dusnueckue BeTMUYUHbBI




— @wusuyeckas BennuuHa U e€ BuAbL. [lone pusmueckoit BennunHbl. M3MepeHne CKansipHbIX Qu3nde-
ckux BennuuH. OOpaboTKa pe3ybTaTOB U3MEPECHUH.

1.4. Maremaruyeckue onepanuu GU3NKu

— Maremarudeckue onepanuu u ux ¢puznueckuit cMpici. OCHOBHBIE T€OpeMbI MO (pru3nueckoit Be-
nuurHbl. OCHOBHBIE YPAaBHEHUS MAaTEMaTHUECKON (QU3UKH

1.5. B3aumopeiicTBue, IBUXKEHUE, CTPYKTypa MaTepUn

— Tlonstue B3aumoneiictBus. [loneBas Teopust BzaumopeicTus. [Ipocreiiiive BUaAbl IBHKEHUS Ma-
Tepun. CTpyKTypa BeleCTBA MaTEpUU

Tema 2. Mexanuxa

2.1. Kunemaruka TBepA0ro Tela

— Mexanuka: nenu, 3anadd, noHsatud. Knnemaruka marepuanbHoi Touku. KuHemaTtuka TBepaoro
tena. CTeneHu cBOOObI ABUKEHMSL.

2.2. JlunamMuKa TBEpIOTO Tela

— Jlunamuka: 3a1auu U NOHATHUS. JMHAMKKA [TOCTYNATENBbHOrO JIBUXKEHUs. JluHaMMKa BpaliaTelbHo-
ro ABWKeHMs. J[MHaMHKa CUCTEMBbI Tel.

2.3. 3aKOHBI COXpAaHEHHSI B MEXaHUKE

— VHBapHuaHTBI IPOCTPAHCTBA-BPEMEHHU. 3aKOH COXPAaHEHHs UMITYJIbca. 3aKOH COXPAaHEHHs] MOMEHTa
UMIIYyJbca. 3aKOH COXPAHEHUs SHEPruH. 3aKOHbI COXPAaHEHUS B 3a7jauyaX MEXaHUKU

2.4. MexaHMKa TEKy4UX CIUIOIIHBIX CPeJT

— Tekyuue cruiomHsle cpefbl. TedeHne ujeanbHON KUIKOCTU. TeueHue HeuaeanbHOM KHUIKOCTH.
TedeHue peanbHBIX KUIKOCTEH.

Tema 3. Monexkynapuas puszuka u mepmoouHamurka

3.1. MonekynspHas (pusnka

— Mogens crionHoi cpenbl. MonekyasipHo-KMHeTHYecKast Teopus. Temneparypa. JlaBieHue B ra-
3ax. bpoyHoBckoe nBuxkenue. Pacnipenenenue Mosekys mo ckopoctsiM. [{nuna ceoboHoro npode-
ra. bapomerpuueckas popmyna. SIBnenus nepenoca. TemnonpoBoaHoCcTh U quddy3usa. Pa3zosbie
COCTOSIHUSI BEIIECTBA.

3.2. TepmoamHamMuKa

— TIIpenmer trepmognaamuku. Ternora u pabdora. | Hagano TepMonuHaAMHUKH. BHYTpeHHSISI SHEPTHS.
Tepmonnnamuyeckue npouecchl. |l Hauano TepmoanHamuku. OOGpaTuMble U HEOOpaTUMBbIE MPO-
neccol. [uknnueckue npoueccsl. DHTponus. TepMoanHAMUUECKUE TapaMeTphbl.

3.3. Cratuctuyeckas (pusnka

— Craructuueckuit Metoz. Kiaccuueckue cratuctuuyeckue pacnpeaenenus. Kanonndeckoe pacrpe-
nenenue ['n66ca. Pacripenenenne bonbumana. KBaHToBble cTaTucTHdeckue pacnpenenenus. Pac-
npenenenne bose-Oiinmreiina. Pacnpenenenne ®epmu-upakxa. CpaBHeHHE pacnpeneaeHuii. JH-
TPONUS U BEPOSITHOCTD.

3 cemecTp

Tema 4. Dnekmpuuecmeo u maznemusm

4.1. DnekTpocTaTuka.

—  DJeKTpUUYECKUH 3aps] Tell, TUCKPETHOCTD 3apsia, 3aKOH COXpPaHEHUs. DJIEKTPOCTaTUYECKOE T0JIE,
CWJIOBBIE JIMHUU. DJIEKTPOCTATUYECKHE IOJS CHCTEM TOUEYHBIX 3apsloB M 3apsDKEHHBIX Tell.
“CBo00oHBIE” U CcBsI3aHHBIE 3apsiibl. [IpoBOAHUK B 31eKTpocTaTHuecKoM moiie. ['paHuuHbIe ycio-
BHs Ha OBEpXHOCTH. [losie BHYTpH MIPOBOAHMKA. DIEKTPOCTATUUECKOE SKPAHUPOBAHUE. DIIEKTPHU-
YEeCKUI TUMOJIb BO BHEIIHEM 3JIEKTPUUECKOM IoJjie. DJIeKTpUuecKas MOJSpHU3alUsl TUIIEKTPUKA.
Bexrop nosspusanuu P, ausiekrpudueckas NMPOHULAEMOCTb, BEKTOP JJIEKTPUYECKONW WHAYKIUHU
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(cmemenus) D. [lone B quanekTpuke. DneKTpudecKkas EMKOCTh 3apsKeHHBIX Tel. KoHaeHcaTopsl,
UX PA3HOBUAHOCTU U OOJIACTH NPUMEHEHUs. DHeprus nojs B KoHaeHcarope. IlnoTHocTs 3HEeprun
JJEKTPUYECKOTO I1OJIA.

4.2. TToCTOSIHHBIN JCKTPUICCKUIN TOK.

—  DJEeKTpUYECKUH TOK, YCIOBMSI BO3SHUKHOBEHHS U €r0 XapaKTEPUCTUKHU. DJIEKTpUYecKas Lenb Io-
CTOSHHOTO TOKAa. JJIEKTPOIPOBOJHOCTb IIPOBOJHUKOB U €€ 3aBUCUMOCTb OT Temneparypsbl. [lons-
THE O CBEpXIPOBOAUMOCTH. 3aKkoHbl Oma u J[xoyns-JleHia B unterpanbHoi U nuddepeHnuanb-
Hout popme. KIIJ[ ucrounuka D/[C B nenu. [IpenenvHas cuiia Toka B npoBoje. Llenu 3azemineHuid,
MPUHIUIBI YCTPOHCTBA U 3P(PEKTUBHOCTD. DIEKTPUYECKHI TOK B T'a33aX, OCHOBHBIE Pa3HOBUIHO-
CTH M 00JaCTH MPUMEHEHHs. 3aKOHbI ANEKTPHUUECKOrO TOKA B XKHJKHUX IIPOBOJHUKAX. DJIEKTpHUYe-
CKUIl TOK B BakyyMe. TepMOasieKTpoHHast SMUCCHS. DJIEKTPOBAKYyMHbIE MPUOOPHI. DIEKTPOHHO-
nydeBas TpyOka. [IoHsiTHEe O 30HHOW TeOpUM 3IEKTPONPOBOAHOCTU. [l0JIyIPOBOAHUKH HX 3J€K-
TPOIIPOBOAHOCTh. DJIEKTPOHHO-ABIPOYHBINA MIEPEXO/ U €ro CBOMCTBA. TepMO3IEKTpUUECKUE SBIIE-
HUS B IPOBOJAHMKAX U MOJIYIPOBOJHUKAX U UX TEXHUYECKOE IIPUMEHEHUE.

4.3. MarHuTHoOE 110J1€ B BaKyyMe.

— MarnutHele cwiioBele nois. Bektop nmHayknuu B. MarnuTHble moss NpoBOJOB C TOKOM. 3aKOH
buo-Casapa-Jlannaca. MaruutHoe B3auMoJeicTBUE TOKOB, 3akoH Ammnepa. Cuina Jlopenua. /lBu-
KEHHE 3apSIKEHHBIX YacTHUIl B 3JIEKTPOCTaTUYECKUMX M MAarHUTHBIX MoJisAX. [IpuHIMNBI paboThl
LHUKIMYECKUX yckopuTenei. D dext Xoita 1 ero npakrudyeckas 3HaunMoctb. KoHTYyp ¢ TOkoM B
MarHMTHOM I0JI€, MOMEHT cuibl. PaboTa mo mepeMenieHuio NMpoBOJHUKA U KOHTYypa C TOKOM B
MarHMTHOM 1osie. MarautHblil notok. [upkynauus Bekropa B 110 3aMKHYTOMY KOHTYpPY B Bakyy-
Mme. [lose Toponaa u cojieHOHUaA.

4.4. sIBneHust 371€KTPOMAarHUTHOW MHTYKIIMH.

— 3akoH Papanes, npasuio Jlenna. SBnenue caMouHAYKUMH. MHIYKTUBHOCTb. DKCTPATOKH 3aMbl-
KaHMs M pa3MblKaHUA Lienel. SIBjieHne B3auMHOW MHAYKIMH. TpaHcopmaTop M €ro xapakrepu-
CTUKHU. DHEPrUsi MarHUTHOTO I10JIs IPOBOJHUKOB € TOKOM. [I7I0THOCTB HEPruM MarHUTHOTO OJIA.

4.5. MarauTHOE 110JI€ B BEILIECTBE.

— HamarnnuuBanue BemecTBa. MarHuTHbIE BOCIPUMMYUBOCTh U IPOHUIIAEMOCTh. BEKTOpHI Hamar-
HUYEHHOCTH M HaNPsHKEHHOCTH MAarHUTHOTO IOJIA. MarHUTHbIE MOMEHTHI aTOMOB. Jlua- u napa-
MarHeTuku. MarHuTHbIe JOMEHBI M UX ocoOeHHOCTH. DeppomarHeTuku u ¢epputsl. [Iporecc
HaMarHMYMBaHUs (QeppomarHeTuka, netis rucrepesuca. Temmeparypsl Kiopu u Heens. Maraut-
HOE DKpaHUPOBAHHUE.

4.6. DneKTpOMarHUTHOE MOJIe.

— OcHoBbl Teopur MakcBenia o 0000IIEHNI0 SKCIIEPUMEHTANIBHBIX 3aKOHOB AJIEKTPOMAarHeTU3Ma:
BUXPEBOE 3JIEKTPUUECKOE I0JI€, TOK CMEIIeHHs. YpaBHEHUs MakcBeisia B MHTErpajJbHOU U U (-
¢depennmanbHOi GopMax U UX (uznyeckuil cMmbici. B3anMHble mpeBpalieHus 3MEKTPUYECKUX U
MarHMTHBIX MOJIeH. DIEKTPOMAarHuTHOE MoJie - popmMa MaTepHH.

Tema 5. Koneoanua

5.1. Kunemaruka xoneOGaHuii.

— OOmme XapakKTepUCTUKH KOJIeOaHW: Mepro, aMIUIUTYAa, YacToTa, ga3a. Knaccudukanus xose-
6anuii. ["apmonnueckue konedanus. Teopema @ypne. DazoBas MIOCKOCTh, BEKTOPHBIE AHarpam-
Mbl. CJOXEHHE OJHOHAMPABICHHBIX W B3aUMOIEPIEHAUKYISPHBIX TAPMOHMUYECKUX KOJIeOaHUi.
Ourypsl Jluccaxxy. Kommnekchas ¢popma npeacraBieHus KojaeOaHuu.

5.2. CBoOoHBIE KOIEOAHHUS.

— Koneb6mommecss cuctembl (OCHIIIIATOPHI) M UX OCHOBHBIE HEOOXOAMMBIC IJIEMEHTHI. Y CIIOBHS
BO3HUKHOBEHHS M CYIIECTBOBaHMs KosieOanuii. ["apmonnueckuii ocummstop. duddepennmans-
HbIE YpaBHEHHSI COOCTBEHHBIX KOJIEOaHUI B TApMOHHUYECKOM MEXaHMUYECKOM U DIIEKTPUUYECKOM OC-
HWUIATOPAaX U OCHOBHBbIE MapaMeTphl ONMMCAaHUSA B HUX KojeOaTenbHbIX MpoueccoB. CBOOOIHBIE
KojeOaHus pealbHbIX cucTeM. uddepeHnnanbHoe ypaBHEHHE 3aTyXalolMX KoJeOaHWW U ero
pelieHre. AMIUIMTY/AA, 4acToTa U (aza 3aTyxaroumux kojiedanuil. XapakTepUCTUKH 3aTyXaHUsl, UX
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¢dusnueckuii cMbici. Kputudeckoe 3aryxaHnue, anepuoaudeckuii mpormecc. Konebanus pealbHBIX
OCIUJUISITOPOB C MaJIOM aMILTATYIOM.

5.3. BeiHyxeHHBIC KOTeOaHusI.

— DBo3HUKHOBEHHE M YCTaHOBJIEHHE BBIHYXXIEHHBIX KosieOanuil. /luddepenunanbupie ypaBHEHUs
BBIHYXK/JICHHBIX MEXaHUYECKUX M IJICKTPUUECKUX KOJeOaHUU M ux pemieHue. YacToTHAss 3aBUCH-
MOCTb aMIUIUTY bl U (pa3bl BBIHYKICHHBIX KOJeOaHUN. AKTUBHbBIE U PEAKTUBHBIE COMPOTUBIICHHUSL.
SIBneHus pe3oHaHCa B MEXAHMYECKUX CHUCTEMax, UX 3HAYUMOCTh B TeXHUKE. Pe30HaHCHbIE sBIE-
HUS B TIOCJIEIOBAaTEIbHOM M MMapajlIeIbHOM 3JIEKTPHUYECKHX KOHTYpax. DJIEKTPOMEXaHWYEeCKHE
aHAJIOTHUHU.

5.4. llenu nepeMEeHHOTO TOKa.

— OCHOBHBIE AJIEMEHTHI LIETIH MePEMEHHOr0 ToKa. Du3nyeckuii CMbICT PEAKTUBHBIX CONPOTUBICHUM.
@da30Bble COOTHOIICHHS HAMPSHKEHUM M TOKOB HA PEAKTUBHBIX WM AKTUBHBIX COMPOTUBIICHUSIX.
[TonHoe compoTHBiIeHHE (MMIIEAHC) 1M MEPEMEHHOI0 TOKA. Y CIOBUE KBa3WCTAI[MOHAPHOCTH.
Amnanoru 3akoHoB OMa u J[xxoyns-Jlenua juist neneit mepeMeHHOoro ToKa.

Tema 6. Boanwi

6.1. O0mue xapaKTepUCTUKHU BOJIH.

— [Ilnockas cuHycouaibHAs BOJHA. Y paBHEeHUE Oeryiieil BoHbL. JlJinHA BOTHBI, (pa3oBasi CKOPOCTH,
BOJIHOBOE yuciio. CKalsipHble U BEKTOpHbIE BOJHBL. [lonspuzanus BoaH. CBsA3b JUHEHHON U LUP-
KyJISIpHOM mojsipu3zauuid. BoaHoBoe ypaBHeHUE U ero pemieHue. PeanbHble CUTHaibl, BOJHOBOM
naker. ['pynnosas ckopocts. Jucnepcust. DHeprusi BoiaHbl, BekTop YMoBa-IlolinTunra. Hemnoc-
KH€ BOJIHBI, paccesinue suepruu. Dddekr Jomnepa. [Ipunuun [oiirenca. Ilnockas BonHa Ha rpa-
HUIIE pa3zera cpel. 3aKOH OTPaKCHUS-TIPEITOMIICHHSI, aHAIU3 TpeAebHbIX sBiIeHui. Koadduim-
€HTBI OTPAXKEHUS U IpoxoxkaeHus. OTpakeHHe U MpeloMIIEHUE BOJIH Kak (pU3ndecKuii mpoiecc.

6.2. MaTepdepeHtus.

— KorepenTHocTb. YcnoBuss MakcCuMymMa U MUHUMYMa IIPU CJIOKEHUU BOJH. BO3HMKHOBEHUE CTOS-
yux BOJIH. HacTpoeHHbIe pe3oHaTOphl U MX MpaKTHuYecKas 3HaYuMocTh. MHTepdepeHnus oT nByx
HCTOYHUKOB U B TOHKUX IJIEHKAX, IPAaKTUYeCcKasi 3HaUUMOCTb.

6.3. Iudpaxmms.

— SBnenue nudpakuuu. [Ipunnun Irolirenca-®dpenens. Meroa 300 @peHenst U €ro NpUMEHEHUE.
Hudpaxus Opaynrodepa. Judpakuus Ha menu U KpyriioMm oTBepcTud. Paspemtaromas crnoco0-
HOCTB 3pauka. [Inockas u npocTpaHcTBeHHas AU(PaKIIMOHHBIE PEIIETKH, UX IPUMEHEHHE.

6.4. ITonsTHs 0 Tosorpaduu.

— CymHocTs ¥ npeumyniecTBa rojorpadpuieckoil perucrpaunn uapopmauu o6 oobexte. [IpuHIn-
bl IOJTYYEHHUs TOJIOTPaMM U BOCIIPOM3BeAeHUs n300paxenns. O01acTu npuMeHeHus roaorpaduu.
lNonorpaduueckas mamsite BM.

6.5. CBeT 1 ONTUYECKHE CUCTEMBI.

— benblit cBeT u ero cnektp. OTpakaTesnbHas U MOTJOLATeNIbHAs CIIOCOOHOCTh MaTepUasoB, LIBETa
Ten. CBETOBOJIBI M MX MPAKTHUYECKas 3HAYUMOCTh. OCHOBHbIE (POTOMETPUUYECKUE BETUUUHBI U €/1H-
HUIBI UX u3Mepenus. [lonyuenne n300paxkeHus cBeTALMXCcs 00bEKTOB. ONTHYECKHE CUCTEMBI U
npubopel. AGeppamuu 1 ux Koppekius. Pa3pemaromas cmocooHocTh 00bekTHBA. [lomsipu3aTopsl n
noJsiponibl, 3akoHbl bprocrepa u Mamtoca. [ToHsTHE 00 HCKYCCTBEHHOW ONTHYECKON aHH30TPO-
07078

6.5. [Ipupona cBera.

— TennoBoe m3nyuenue. «YnbpTpaduoneronas katactpoda». @opmyna [Inanka. Uznydenune «mopum-
amu», kBaHTamu. Dotosnextpuueckuit 3¢pdext. [lornomenne kBantamu. OnbiT borte. Pacmpo-
CTpaHEHUE KBaHTaMH.

Tema 1. @uszuka muxpomupa

7.1. BBenenue B pU3NKy MUKPOMHPA
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— CrangaptHast Monens. KBapku u nenronsl. [lonstue cnuna. bozonst u ¢pepmuonsl. [lonstue xoH-
(aiinmenTa. Tumbl B3auMOACHCTBUHN. «DIEeMEHTApPHBIC» YaCTHIIBI: OApPUOHBI U ME30HBI (IPOHBI).
AnTtruactuiel. OcOOEHHOCTH M 3aKOHOMEPHOCTH TOBEACHUS «3JIEMEHTApHBIX» YacTHIl: HecTa-
OWJIBHOCTb, COXpaHEHUE JIENITOHHOTO M OapUOHHOIO YHMCIA, TOXJIECTBEHHOCTh YaCTHUI, MPUHIIUII
[Taynu, npuHIUII HEONpeAeNeHHOCTH. B3aumoneiictBue yactul. [lepeHocunky B3aMMOIEHCTBHUS:
TJIIOOHBI, TaMMa-KBaHThI, W, Z-0030HbI. BUpTyanbHble YaCTUILIBI.

7.2. SInepHas pusnka

— Ilpocreiimas Moaenp sapa: IJIOTHO YIIAKOBAHHBIE «IIAPUKU-HYKJIOHBDY. UMCIEHHBIE XapaKTepH-
CTHKHU U TepMUHBI. Pazmep u criuH aapa. Macca u sHeprust cBsizu aapa. CtaOuibHble U HECTaOUIIb-
Hble sapa. PagunoakTuBHOCTh. SnepHble peakiuu. CeueHue B3auMOAECHCTBUS. SlepHast SHEPrusl.
Llernast peakius neiaeHus: Heynpasiasemas (A-6omb0a) u ynpasisieMas (sIepHbI peakTop). Tep-
MOSIIEPHBIE PEAKIINU (CUHTES).

7.3. CtpoeHue aToma.

— KganrtoBbIe uncia aToMa U CBSI3aHHBIE C HUMHU (PU3NYECKUEe BeIUYHHBI. [locTpoeHHe 31eKTPOHHBIX
obomnoyek aroma. M3nydyeHue u morjomnieHne GOTOHOB aTOMOB. JIMCKPETHOCTh CIEKTPOB M3ITyde-
HUs U norjoueHus. [IpuanHel «pa3mbITUs» CHIEKTpalibHbIX JUHUM. Jla3epsl. IHBepcHas 3aceneH-
HOCTbh, «HaKauka». MeTacTaOuIbHbIE COCTOSHU. Y CHIICHHE N3TYyYCHHUS IPU NIEPEX0€ HIEKTPOHOB
13 METacTaOUIILHBIX COCTOSIHHIA 3a CYET TOTO, YTO (DOTOHBI SBISIFOTCS O030HAMH.

7.4. OCHOBBI KBAHTOBOW MEXaHUKH.

— CocrosiHus U aMIUIUTYAbl BepoaTHOcTel. [lonHoTa onucanus B Mukpomupe. [Ipunnun cynepmo-
3UIUU COCTOSIHUU. basucHbie cocTosiHus. BO3MOXKHOCTBH CYIIECTBOBAaHUS MHOKECTBAa Oa3UCOB.
Habmonenue (n3mMepenune) o0beKTa Kak MpoIEece peaiu3aiuid 00bheKTa B OJTHOM U3 €ro 0a3MCHBIX
COCTOSIHUM.

7.5. Ionsitue gporona

— Tlonspuzanuonnsie coctosiHusi Gorona. Crnun ¢orona u ero monspusanus. «llapagokc» DitH-
mreina-Posena-Ilonoasckoro.

7.6. Onricanne KBaHTOBOTO COCTOSIHUSI CHCTEM

— llcu-pynkuus n Ypasuenue llpeaunrepa. Onepatopsl. [Ipumeps! pemenuit ypasuenus Ilpenun-
repa. TyHHENbHBINA Y3PPEKT.

7.7. KBanToBast kpunrorpadus

— «KBanTOoBas kpunrorpadus» - KBaHTOBas nepefada kiaroda. Q-Out. [IpoTrokon mepenaun kiroya.
Cxema yCcTaHOBKH JJIs1 KBAaHTOBOM Iepeiayu KIIrova.

7.8. BzaumosielicTBUE 3JIEMEHTApHBIX YAaCTHUI C BEILIECTBOM.

— HoHu3auuoHHBIE OTEPH 3aPSDKEHHBIX YaCTHUL] IIPU IPOXOXKIECHUU 4Yepe3 BEIecTBO. Paanannon-
HBIE MOTEpU. B3anmonelicTBre 4aCcTUL BBICOKMX SHEPIHM C BEIIECTBOM. SIIEpHBIA M DJIEKTpOMAT-
HUTHBIE KaCKaJbl.

7.9. DIeMeHTHI JO3UMETPHUH.

— AKTUBHOCTb. DKCIIO3ULIMOHHAS U MOIJIOIIEHHAs 03bl. bronornuecknii 5KkBUBAJIEHT MOTJIOLIEHHON
no3bl. Koapduument kauectsa. Enunnns: usmepenus (bexkepens, I'pait, 3usept).

4. O0pa3oBaTe/bHbI€ TEXHOJIOTHH

Ne | HammenoBanue | Buabl yueOHoii pa-
Oo0pa3oBarejibHbIE TEXHOJIOTHHI

n/n pasnena 00TBI
1 2 3 4
1 kypc 2 cemecTp AJis1 Bcex npoguieid NoAroOTOBKH
1. | lpunyunvt ¢usu- | Jlexyus 1-4. Jlexyusi ¢ ucnonv3o6anuem KOMNbIOMeEPHOL Npe3eH-
KU 2 cemecmp mayuu 8 sude Claudos ¢ UCHOIb308AHUEM BUOCOMA-
mepuanos 011 0eMoHCmpayuly Qu3uieckux npoyec-
co8

Jlabopamopuvie pa- | Buinonnenue rabopamopHotl pabomwl 6 puzuieckom
6omwr 1.1,1.2,1.3, npaKmuxyme




11

Camocmosmenvhasn | Koncynemuposanue u nposepka 0OMautHux 3a0anutl
paboma nocpeodCcmeoM NeKMPOHHOU NOUMbl
2. | Mexanuxa Jlexyus 6-9. Jlexyus ¢ ucnonvzosanuem KOMNbIOMeEPHOU Npe3eH-
2 cemecmp mayuu 6 sude ciatioo8 ¢ UCHONb308AHUEM BUOCOMA-
mepuanos 0Jis1 OeMOHCMpayuu huzuuecKux npoyec-
cos
Jlabopamopnvie pa- | Buinoanenue nabopamoproii pabomwl 6 usuueckom
oomwr 1.4, 1.5, 1.6, npakmuxyme
2.1,
Camocmosamenvnasn | KoncynemuposeaHnue u npogepka 0OMAawHux 3a0anuil
paboma noCcpedCmeom 1eKMPOHHOL NOUMbl
3. | Monexynapuas Jlexyus 10-12. Jlexyus ¢ ucnonv3osanuem KOMnbIOMepHoU npe3eH-
Qusuxa u mep- 2 cemecmp mayuu 8 gude clatidos8 ¢ UCNOIb308AHUEM BUOCOMA-
MOOUHAMUKA mepuanos 01 0eMoHCmpayuy Qu3udecKux npoyec-
co8
Jlabopamopnvie pa- | Buinonnenue nabopamoprou pabomwl 8 ghuzuieckom
bomuw 2.2, 2.3, 2.4, npakmuxyme
25,26
Camocmosmenvhas | Koncynemuposanue u nposepka 0OMautHux 3a0anutl
paboma nocpeoCcmeom NeKMpOHHOU NOUMbl
2 kypc 3 cemecTp s Beex npoduiieii MOArOTOBKHU
4. | Dnexmpuuecmeo | Jlexyus 13-19. Jlexyus ¢ ucnonv3osanuem KOMnbIOMeEPHOU Npe3eH-
U MazHemusm 3 cemecmp mayuu 6 sude Ciatoo8 ¢ UCNOIb30BAHUEM BUOCOMA-
mepuanos 01 0eMOHCMPAYUU Gu3UYecKux npoyec-
co8
Jlabopamopnvie pa- | Buinonnenue nabopamoprou pabomwl 8 ghuzuueckom
oomwr 1.1, 1.2, 1.3, npakmuxyme
1.4,15,1.6
Camocmosmenvhas | Koncynemuposarue u nposepka 0OMautHux 3a0anuil
paboma nocpedCcmeom NeKMPOHHOU NOUMbl
5. | Konebanusi Jlexyus 20-22. Jlexyusi ¢ ucnonb308anHuem KOMNbIOMEPHOU NPe3eH-
3 cemecmp mayuu 6 sude ciatioo8 ¢ UCHOIb30BAHUEM BUOEOMA-
mepuanos 011 0eMoHCmpayuly Qu3udeckux npoyec-
cos
Jlabopamopnsie pa- | Bvinoanenue nabopamoproii pabomwl 6 (husuyeckom
oomuwr 2.1, 2.2, 2.3, NpaKmuxyme
24,25,2.6
Camocmosimenvhas | Koncynemuposarnue u nposepka 0OMautHux 3a0anuil
paboma 1OCpedCmeom NeKMPOHHOU NOUMbl
6. | Boanwvl Jlexyus 23-26. Jlexyus ¢ ucnonv3o8anuem KOMNbIOMEPHOU Npe3et-
2 cemecmp mayuu 6 ude ciatioo8 ¢ UCHONb30BAHUEM BUOEOMA-
mepuanos 01 0eMoHcmpayuy Qu3uieckux npoyec-
co8
Jlabopamopuvie pa- | Bvinonnenue rabopamopHotl pabomwl 6 puzuueckom
oomuer 13.1, 3.2, 3.3, | npakxmuxyme
34,35
Camocmosmenvhasn | Koncynemuposanue u nposepka 0OMautHux 3a0anutl
paboma nocpeoCcmeoM 1eKMPOHHOU NOUMbl
1. | Quzuxa muxpo- Jlexyus 27-32. Jlekyus ¢ ucnonvzosanuem KOMNbLIOMEPHOU Npe3eH-
mupa 3 cemecmp mayuu 6 guoe cuatioo8 ¢ UCHOIb308AHUEM BUOEOMA-

mepuanos 0Jisk 0eMOHCMpPayuu hu3uuecKux npoyec-
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coe

Jlabopamopuvie pa- | Buinonnenue rabopamopHotl pabomsl 6 puzuueckom
oomwur 4.1, 4.2, 4.3, NpaKmuxKyme

44,45
Camocmosmenvras | Koncyrnomuposanue u nposepka 00MaulHux 3a0aHutl
paboma nOCpPeoCcmeom 21eKmpOoHHOU NOYMbl

JIeKMOHHBIN KypC CTPOUTCSI HA OCHOBE KOMIIBIOTEPHOH MPE3EHTAllMK B BUJIE CJIaii10B ¢ UCIOIb30Ba-
HUEM BUI€OMATEPUANIOB Ul IEMOHCTpaluu pu3ndeckux npoueccoB. OCHOBOM JUIsl IOTY4YEHUS MPaK-
THYECKUX HABBIKOB U 3HAHWUU 1O M3Yy4aeMbIM (PU3HMUECKUM SIBICHUSAM SIBISIOTCA JIabopaTopHbIE pabo-
Thl (PU3UYECKOTO MPAKTUKYMa U CEMUHAPCKUE 3aHATHS 10 TeMaM JIEKIIHH.

B nepuoj BpeMEHHOro NpHOCTAHOBJICHHSI IOCEIIEHUST 00YyUYaIOIIMMUCS TOMELEHUNH U TepPUTO-
pun PITY nnst opranuzanuu yaeOHOTo mporecca ¢ IPUMEHEHUEM 3JIEKTPOHHOTO 00Y4YeHUs U IUCTaH-
LIUOHHBIX 00pPa30BaTENbHBIX TEXHOJIOIUH MOTYT OBITh MCIOJIB30BAHBI ClEAYIOIINE 00pa30BaTelIbHbIE
TEXHOJIOTUU:

— BUJICO-JIEKIINH;

— OHJIAWH-JIEKIIMY B PEKUME PEAIIBHOTO BPEMEHH;

— 3JICKTPOHHbIE YUeOHUKH, yueOHbIe T0COOUS, HayUHbIE U3/IaHUs B 3JIEKTPOHHOM BHJIE U JIOCTYII
K MHBIM 3JIEKTPOHHBIM 00pa30BaTeNIbHbIM pecypcam;

— CHCTEMBI JUIsl 2JIEKTPOHHOT'O TECTUPOBAHHS;

— KOHCYJIBTALIMM C UCIIOJIb30BAHUEM TEJIEKOMMYHHUKAIMOHHBIX CPEJICTB.

5. OneHka NJIAHUPYeMbIX Pe3yJIbTATOB 00y4eHHUs

5.1 Cucrema oneHUBaHuA

®opMa KOHTPOJISA Makc. K0J1M4ecTBO 0aJ1JI0B
3a oany pa- Bcero
ooty
Texkynmi KOHTPOJIb:
- 0npoc OJis1 O0NYCKA K 8bINOJIHEHUIO 1aDOPAMOpHOL pabomuvl 3 banna 18 bannos
- 8bINOJIHEeHUe 1a00PaAmMopHOU pabomol 2 banna 12 6annos
- 3awuma 1abopamopHou pabomsol 5 6annos 30 6annos
[TpomesxyTouHas arTecTanus — 2 ceMecTp — 3auéT; 3 CeMecTp - IK3aMeH
umo2o8vie KOHMpOabHble PAOOMbL 20 6annos 20 6annos
Onpoc NO MeopemudecKkomy Mamepuay 20 bannos 20 bannos
HToro 3a cemectp 100 6anmoB

[Tonmy4yeHHBIN COBOKYNHBIM pe3yJbTaT KOHBEPTUPYETCS B TPAJULIMOHHYIO LKAy OLICHOK U B
IKaty oleHok EBpomeiickoli cucteMbl nepeHoca u HakorieHus kpeautoB (European Credit Transfer
System; nanee — ECTS) B COOTBETCTBUU ¢ TAOJIUIICH:

[IIxana
100-6amtpHast mkana | TpaaumuoHHas IIKaia ECTS
95— 100 A
8394 OTIIMYHO B
68 — 82 XOpOIIO 3aUTEHO C
56 — 67 D
50 55 YIIOBJIETBOPUTEITHHO E
20-49 FX
0_19 HEYIOBJIETBOPUTEIEHO HE 3a4TEHO F
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5.2 Kputepun BbICTAB/IEHUS OLEHKHU MO JUCIUIIJINHE

Banasl/ | Ouenka nmo Kpurtepnu oneHKH pe3yabTaTOB 00y4eHUSs MO AUCHUILIHHE

HIxana | gucHUIIAHE
ECTS

100-83/ OTJINYHO/ BricTaBisieTcst 00yJaromeMycsi, eCiid OH TIIyOOKO U MPOYHO YCBOMII TCOPETHUCCKUM U
A, B 3aYTEHO NPaKTHYECKAH MaTepHall, MOXKET POJIEMOHCTPHPOBATH OTO Ha 3AHATHAX 1 B X0z
MIPOMEXYTOUYHOM aTTeCTalUH.

OO0ydaroniuiicsi HCUSPITBIBAIONIE U JIOTHIECKH CTPOHHO M3IaraeT ydeOHBI MaTeprat,
yMeeT YBA3BIBaTh TEOPHIO C TMPAKTUKOM, CIIPABIIECTCS € PEIICHHEM 3a1ad podeccro-
HaJILHOW HATIPaBIIEHHOCTH BBHICOKOTO YPOBHS CIIOKHOCTH, IPABHIFHO 0OOCHOBBIBAET
MIPUHSTHIE PELICHUS.

CB0060HO OpHEHTHPYETCS B yUeOHOU 1 IPo(ecCHOHANBHON IUTepaType.

Or11eHKa MO JUCIUIUIMHE BRICTABISIOTCS 00yJaromeMycs ¢ y4ETOM pe3yIbTaTOB TEKY-
HIeH U IPOMEKYTOUHOM aTTECTaLlUH.

KomrnereHnuu, 3akperui€HHbIC 32 TUCIUIUTMHON, ChOPMUPOBAHBI HA YPOBHE — «BBICO-
KHID.

82-68/ XO0poIo/ BricTaBisiercs oby4daromemMycsi, €ClIi OH 3HAET TEOPETUIECKUI U MPAKTUIECKUI MaTe-
pua, TpaMOTHO U, IO CYIIECTBY, U3J1aracT €ro Ha 3aHATUSAX U B XOJ€ NPOMEXYTOUHOU
aTTeCTallMU, HE IOMYCKasl CYIIECTBEHHBIX HETOYHOCTEH.

OO0y4aronIuiics: IPaBIIIEHO MIPUMEHICT TEOPETUICCKUE TIOJ0KESHUS TIPH PEIICHUN
MPaKTUIECKUX 3a]1a9 IPO(PEeCCHOHANBEHON HAIPABICHHOCTH Pa3HOTO YPOBHS CIIOKHO-
CTH, BJIaJieeT HCOOXOIUMBIMH IS 3TOTO HABBIKAMU M IPHEMaMH.

JlocTaTo4HO XOPOIIO OPUEHTHPYETCS B y4eOHOU U IpodecCHoHATBFHON IUTepaType.
OreHKa Mo JUCIUIUIMHE BBICTABISIOTCA 00YyJaIOMIEMYCs ¢ YIETOM pe3yIbTaToOB TEKY-
HIe ¥ IPOMEXKYTOUHOM aTTECTALlUH.

KommnereHnuu, 3akperui€éHHbIC 32 TUCIMIUIMHON, CPOPMHUPOBAHBI HA YPOBHE — «XOPO-
10050508

67-50/ yIIOBJIETBO- BricTaBnsiercs oby4aromemMycsi, €Cii OH 3HaeT Ha 6a30BOM YpOBHE TE€OPETHUECKUN U
MPAaKTUYCCKUN MaTepHal, JOIMYCKaeT OTC/IbHBIC OIHMOKU IPH €ro U3JI0KECHUH Ha 3a-
HATHUSX U B XOJI€ MPOMEXKYTOUHON aTTeCTAIIUU.

OOyJaronIuiicst UCTIBITEIBACT ONPEIeIEHHEIC 3aTPYAHCHUS B IPAMECHCHHH TEOpETHY -
CKHUX TIOJIOKCHHH TP PEIICHIH MPaKTUICSCKUX 337129 IPOo(eCcCHOHANIFHON HAIpaBIICH-
HOCTH CTaHJAPTHOTO YPOBHS CIIOKHOCTH, BIaJIe€T HEOOXOAUMBIMU TSI 3TOTO 0a30-
BBIMHU HaBBIKAMH U IPUEMAMH.

JleMOHCTpHUpYeT TOCTaTOYHBIN YPOBCHb 3HAHUS YI€OHOH TUTEPaTypHI IO JUCIUTUINHE.
OreHKa Mo JUCIUTUINHE BBICTABIIOTCS 00yJaromeMycs ¢ YI6TOM Pe3yIbTaTOB TEKY-
HIeil ¥ MPOMEXYTOUHOM aTTECTALUH.

KommereHnuu, 3aKkperui€HHbIE 3a TUCIUIUTMHON, C(hOPMUPOBAHBI HA YPOBHE — «I0CTa-
TOYHBINY.

49-0/ HEYJIOBJIET- BricTaBnsiercs oby4aromemMycsi, €Ciii OH He 3HaeT Ha 6a30BOM ypOBHE TEOPETUUECKUI
F, FX BOPHTEIIBHO / | M IIpaKTHYECKuUit MaTepHal, HOPyCKaeT rpyOble OMTMOKH MPU €T0 U3JI0)KEHUU Ha 3aH -
THUSIX U B X0JI€ IPOMEXKYTOYHOM aTTecTaluu.

OO0yJaronIuiicst UCTIBITEIBACT CEPhE3HBIC 3aTPYTHCHUS B IPUMEHEHUH TEOPETUICCKAX
MOJIOXKCHUH TIPU PEIICHUH MPaKTHICSCKUX 33729 IPO(eCcCHOHAIEHONW HAPaBICHHOCTH
CTaHIAPTHOTO YPOBHS CIOXHOCTH, HE BIaJleeT HEOOXOIUMBIMH IS 3TOTO HABBIKAMH U
IpUEMAMH.

JemoHCTpHpyeT (parMeHTapHbIC 3HAHUS YYCOHOM JTUTEPATyPHI IO AUCIUILTHHE.
Or1ieHKa M0 JUCHUIUINHE BBICTABIISIOTCS 00yJaromeMycs ¢ YI6TOM Pe3yJIbTaTOB TEKY-
el ¥ IpOMEKyTOUHOM aTTecTaluu.

KoMmmeTeHnm Ha ypoBHE «I0CTATOYHBINY, 3aKPETUIEHHBIC 32 TUCIIUILTNHON, He cop-
MHUPOBAHEI.

C 3a4TEHO

D, E purenbHo/
3a4TCHO

HC 3a4TCHO

5.3 OueHounble cpeacTBa (MaTepHaJbl) JJIsS TEKYHIEro KOHTPOJS yCHeBaeMOCTH, MPoO-
MEKyTOYHOM aTTecTauuu 00y4aroMXcs M0 JMCUMILIHHE

Ilpomesicymounas ammecmayua (npumepnsvle nPaAKmMuyecKue 3a0aHusA K IK3AMEHY) —
npoesepka chopmuposannocmu komnemenyuii — YK-2, OINK-4, OIIK-11.



14

OU3UKA
MEXAHHUKA KonTpoabHnas padora Nel
Bapuant
TouKa JBHIKETCS 1O KPHBOI C IOCTOSHHBIM TAHICHIMAIBHBIM ycKoperneM a,=0.5 m/cex’. Ormpe-
JETTUTH TIOJTHOE YCKOPEHHUE 8 TOUYKH Ha y4acTKe KpUBOM ¢ pagrmycoM R=3 M, eciu CKOPOCTh TOUKH
paBHa V=2 M/ceK.
[laiiba mocne yaapa KJIFOIIKOW JBUTANACh 10 JbJIy B TeueHuu t=5 c, npoias paccrosaue 1=20 m
110 ocTaHOBKH. HaiiTi K03 ULIMEHT TpeHUS # MEXTY 11aii00H U JIbIOM.
CrnnowmHol nuauHAp paguycoM R ckarbiBaeTcst 0€3 HauaabHOW CKOPOCTH C HAKJIOHHOM IUNIOCKOCTH
¢ yriaoM a u anuHoi |. Haiitk ero ckopocTs V B KOHIIE HAKIIOHHOM IIJIOCKOCTH.

OU3UKA

QJIEKTPUYECTBO KontpoabHnas padora Ne2
Bapuanr

Bonbiias mockas miaactuHa ToamuHONW d=1 cM HeceT 3apsj, paBHOMEPHO paclpeieIeHHbIH 1o
00beMy ¢ 00beMHOM moTHOCTRIO P=100 HK/M3. Haiitn HanpsbkeHHOCTH E siekTprueckoro mo-
7151 BOJIM3M LIEHTPaIbHOM YacTH MJIACTUHBI BHE €€, HA MAJIOM PacCTOSIHUU OT IIOBEPXHOCTH.
BHyTpH monoit TOHKOCTeHHOH cdepbl panguycom R Haxomutes chepa MeHbIIUM paaunycom I. Ha
oombioi chepe Haxoautcs 3apsan Q, Ha manoi cdepe 3apsan —Q. Haittu nmorennmanst chep Ur u
Ur.
ITone3nas momHocTh N, BblAENsSeMas BO BHELIHEH 4acTH L€, JOCTUIaeT HanOoIbIIero 3Haye-
Hus 5 Bt npu cune toka I=5 A. Haiitu BHyTpennee conpotusienue ' u 3/1C E ucrounuxka.

OU3UKA

JIEKTPOMATHETU3M KonTposbHasi padora Ne3
Bapuant

Hanpsbxkernocts Hyp MarHuTHOTO 1O B IEHTpe KpyroBoro Butka R=8 cm pasna 30 A/m. Ompe-
JEUTh HANPSDKEHHOCTh Hp MOJIs BUTKA B TOUKE, PACIONIOKEHHOH Ha paccTosiHuM =6 cM OT 1ieH-
Tpa BUTKA.
DNEeKTPOH JABMXKETCS MO OKPYKHOCTH B OJHOPOJHOM MAarHUTHOM II0JI€ HAaNpsHDKEHHOCTBIO
H=10 kA/M. Berauciauts nepuon T BpameHHs 37eKTpoHa. Macca W 3apsii DJIEKTpOHA PaBHBI
me:9.1082-10'31 kr u €=1.6021-107"° K, cooTBeTCTBEHHO.
Meramnmnyeckoe KOJbLO paanycoM R=4.8 cM pacnosio)keHO B MarHUTHOM IIOJi€ C MHIYKIHMeH
B=0.012 Txn mepneHAUKYISAPHO K JMHUSAM MarHUTHOW MHAYKIMH. Ha ero ymaneHue u3 mois 3a-
tpaunBaercs 1=0.025 c. Kaxkas cpennss 3/IC E Bo3HMKaeT npu 3TOM B KoJibLie?

OU3UKA

KOJIEBAHUA KonTpoubnas padora Ne4
Bapuanr

HauanbHas ¢asza ¢p rapMOHHYECKOro KoyiebaHus paBHa Hy/I0. Uepe3 Kakylo JOII0 77 Tepuoja
CKOpOCTh V TOUKHU OyJeT paBHA MOJOBHUHE €€ MaKCUMAIbHOU CKOPOCTH 0.5-Vimax.
AMIUTATY/Ia 3aTyXalomuXx KojaeOaHui MasTHUKA 3a Bpems {j=5 MHWH yMEHBIIWJIOCH B JIBa pasa
(m=2). 3a kakoe Bpems tp, cuMTasi OT HAYAILHOTO MOMEHTA, aMIUIUTYAa YMEHBIIUTCS B BOCEMb
pa3 (7.=8)?
KonebarenbHbII KOHTYP COCTOMT W3 KOHAEHcaTopa €MKocThi0 C=7 MK® ¥ KaTylmIKd WHIYKTHB-
HocThio L=0.23 T'n ¢ conporuBnerneM R=40 Om. Konzaencatop 3apskeH KOJTUYECTBOM 3JIEKTpU-
YEeCTBa q=5.6~10'4 Kn. Haittu: 1) [lepuon xonebanuit kourypa T; 2) Jlorapudpmuueckuii nexpe-
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MEHT 3aTyxaHus Konebanuii ©@; 3) YpaBHEHHE 3aBUCUMOCTH U3MEHEHHS PAa3HOCTH MOTEHIIMAJIOB
U Ha o0kJagKax KOHJeHcaTopa OT BpeMeHH 1.

OU3UKA

BOJIHBI KonTpoabHnasi padora Ne4
Bapuant

Kakyro paszHoctb ga3z A OyayT uMeTh KojiebaHUS JBYX TOYEK, HAXOJISIIIMXCS HA PACCTOSHUU
L;=10 M u Ly=16 M oT uctounuka xosnebanuii. [lepunon konedanuit T=0.04 cex u ckopocThb pac-
npoctpanenus konebanuit V=300 m/cexk.
[Tnockas cBeToBasi BOJIHA JUIMHBI A B BaKyyMe MaJiaeT 1o HOPMaJIM Ha MPO3PAYHYIO IUIACTHHY C
nokasarenem npeiomieHus N. [lpu kakux ToimuHax O IUIACTHHKH OTPaKeHHAas BOJHA OyaeT
HUMETh a) MAaKCUMaJIbHY10, 0) MUHUMaJIbHYIO HHTEHCUBHOCTS |.
C kakoll CKOpOCTBIO HaBCTpedy JAPYr APYry IBUTAIOTCS JBa IMOe37a, €CJIM CUTHANl YacTOTOM
vo=1.5 kI'1, n31aBaeMplil OTHUM U3 [IOE30B, BOCIPUHUMAETCS HA APYrOM € 4yacToTo vi=2 kl'm.
CkopocTthb 3ByKa B Bozyxe =330 m/c. Cxopoctu V1=V,=V 1moe3/10B OJJMHAKOBHI.

DOU3UKA

OOTOMETPUA Koutpoabsnas padora Ne5
Bapuant

Ha BeicoTe h=3 M Haj 3emJieli U Ha PacCTOSIHUU =4 M OT CTEHBI BUCHT Jiamma cuiioii ceeta 1=100
k1. OnpenenuTb OCBEUIEHHOCTh E1 cTeHbl u E; ropu30HTaNbHON MOBEPXHOCTH 3€MITU Y IMHUU UX
repeceyeHusl.
MortHocTh u3nydeHust abconoTHo yepHoro tena paBHa W=34 kBt. Haiitu Temnepatypy T sToro
TeJa, 3Hasl, YTO TUIOMIA(b TOBEPXHOCTH Tela paBHa S=0.6 M2,

OU3UKA
OU3UKA MUKPOMMUPA Koutpoabnas padora Ne6
Bapuant
[TonsTus uzoromna u uzobapa.
ITocrosiHHas pacnana A pyounus-89 paBHa 7.7-10™ cex. Omnpenenuts Bpems t 3a KoTOpOe pacmna-
nercst 99% usoromna.
M3BecTHO, 4TO MakcUMallbHas JOMYyCTHMas 103a i 4enaoBeka cocraBiser Do=10 p. OueHuts
BpeMms {, B TeueHHe KOTOPOTo YEIOBEK MOXKET HAXOAUTHCS Ha 3apaKEHHOW MECTHOCTH C YPOBHEM
paauanuu P=1000 mxp/yac.
[Ipu uzmepenun neproa rnoiypacnaga KOpOTKOKUBYLIETO paAMOaKTHBHOIO BELIECTBA UCIIOIB30-
BaH CYETYMK UMIMYNIbCOB. B Teuenue 1=1 mMun 6bu10 Hacuntano N1=250 ummynbcos, a cnycts t=1
yac 1ocjie Hayajia MepBoro u3MepeHus — vo=92 umn/mMuH. OnpeneiauTb NOCTOSTHHYIO PaIu0aKTHB-
HOTO pacraja A ¥ nepuoj noaypacnana T,
Onpenenuts 3Hepruto potoHa E, ucrnyckaemoro npu nepexoje 3JeKTPOHA C TPEThEro IHepreTu-
YEeCKOI'0 YPOBHS Ha BTOPOM, BOCIOIB30BABIIUCH 00001IeHHOH popmyrnoii baasmepa.

OU3UKA
KBAHTOBAS MEXAHHUKA Kountpoabsnas padora Ne7
Bapuanr

B npsMOyrossHON MOTEHITHATBHON sSIME ¢ OECKOHEUHBIMU CTCHKaMU MIMPUHON |, kKak moka3aHo Ha pu-
CYHKE, HaXOJUTCS YacTHUIA MacChl M, COCTOSIHUE KOTOpou mpu t=0 mpencraBiseTcs BOJTHOBOW (PyHK-
nuen
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. X . X : X
w =C|a,sin qlﬁT +a, sin q27z|— +a, sin q3ﬂT

E A
371eCh KO3 PUIMEHTHI
a1=2a,=3a3=4a,
q:=9, 92:|a+Q|, gs=la-q,
IIMPUHA TOTCHIIMATLHON SIMBI
1=0.5A=5.10"" m,
Macca 4acTHIIbI
R m=1-10" kr
0 ! X
3HaveHus Ko OUIIMEHTOB a= g=
TpeOyercs:

1. 3amucarh HOPMHPOBAHHYIO CTAI[HOHAPHYIO BOJHOBYIO (DYHKIHIO /(X), BBIYHUCIUB HOPMHUPO-
BOYHBIA MHOXUTEIS C;

2. ompenenuTh 3HaueHUe dHepruil — Ej, Ep, E3, koTopeie MOryT OBITH MOMYYEeHBI MpU €€ u3Mepe-
HUU, U TJIABHBIE KBAHTOBBIC YHCIa — Ny, Ny, N3, UM COOTBETCTBYIOIIINE;

3. 3amucath 3aBUCHMOCTb BOJIHOBOW (DYHKIIMH, OMPEIEISIONIeH COCTOSIHIE YaCTHUIlbl, OT BPEMEHH
HL);

4. omnpenenuts BeposITHOCTU P, Py, P3 mosiBIeHHS KaXXI0T0 U3 BO3MOXKHBIX COCTOSIHHH, OIpe/ie-

JISIeMBIX BOJTHOBOHM (DYHKITHEIH;

OTIpeICNTUTh CpeHee 3HaueHue 3Heprun <E> B cocTosiHNMU, 3a7]aBa€MOM BOJTHOBOHM (DyHKIIHEI;

6. mocTpouTh rpaduK pacnpeaeieHus BEPOATHOCTH OOHAPYKEHHS YaCTHIIBI B SIME OT KOOPIMHA-

oI — P(X).

o

Ilpumepnsvle mecmoegule 3a0anus nposepKa chopmupoeanHocmu KomnemeHyuil —
YK-2, OIIK-4, OIIK-11.

SJIEKTPUYECTBO U MATHETU3M

01. Cuna 31eKTpoCTaTUYECKOr0 B3aUMOIEHCTBUS ABYX JIEKTPUUECKH 3apsyKEHHBIX TOUEUHBIX YaCTHUIL:
+IpsIMO  MTPOMOPIIMOHANIbHA MPOU3BEACHUIO 3JIEKTPUYECKUX 3apsIoB U 0OpaTHO MPONOpPLUOHATIbHA
KBaJIpaTy PacCTOSTHUS MEX]ly HUMU;

-MIPSIMO MIPOMOPIIMOHANIbHA KBAApaTy PACCTOSHUS MEXy HUMHU U 00OpaTHO MPOIOPIMOHAIbHA KBajpa-
TaM 3JIEKTPUYECKUX 3apAII0B;

-MIPSIMO TIPONIOPIIMOHANIbHA PACCTOSHUIO MEXJy HUMU U OOpaTHO MPONOPLHMOHAIbHA MPOU3BEIECHUIO
ANEKTPUUYECKUX 3aps/I0B;

-NIpsSIMO NIPOTIOPLIMOHAJIBHA TIPOU3BEIEHUIO JIEKTPUUECKHUX 3apsloB U KBaJIpaTy PAacCTOSHUS MEXIY
HUMU;

02. HanpspkeHHOCTH JIBYX B3aMMHO IEPIIEHINKYIISPHBIX B JAHHOW TOYKE JJIEKTPUUYECKHUX MOJIEH paB-
Hbl 30 B/M 1 40 B/Mm, Torna obmiast HanpsHyKeHHOCTb AJIEKTPHUECKOTO MOJIS B TOUKE PaBHA!

-10 B/m;

+50 B/m;

-70 B/m;

-80 B/m;

03. HanpskeHHOCTH JIByX NPOTHUBOIIOJIOKHO HAIpPAaBJIEHHBIX B JAHHOW TOYKE DJIEKTPUYECKHUX IOJIEN
paBubl 30 B/Mm 1 40 B/M, Torna o61mas HanpsKeHHOCTD JIEKTPUYECKOTO MOl B TOUKE paBHA:
+10 B/m;
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-50 B/
-70 B/m;
-80 B/

KOJIEBAHUM A u BOJIHBI

01.JToxanu3zoBaHHBIC B MPOCTPAHCTBE MOBTOPSIONIMECS BO BPEMEHU HEOTHOPOJHBIC BKEHUS HA3bI-
BalOTCS:

+xoeOaHusIMU;

-IIEPUOTUYCCKUM JIBHIKCHUCM;

-HeHepHOI[quCKHM JABMXKCHUEM,

- IBIDKEHUEM TI0 KPYTY;

02. JIBmkeHne B Koye0aTEILHOM cCUCTEME 0€3 BHEIIHETO BO3IEHCTBHS TOJILKO IO JIEHCTBUEM TOJILKO
BHYTPCHHUX CHJT HA3bIBAIOTCS:

-BBIHY)KJICHHBIMH KOJICOAHUSIMH;

+COOCTBEHHBIMH KOJICOAHUSIMU;

-3aTyXaloIMMU KOJIeOaHUAMH;

-IBUXKECHUEM T10 KPYTY;

03. [IBmxeHue B KoueOaTeIbHON CHUCTEME IPY HAIMYUY BHYTPEHHUX CHJI TPEHHS Ha3bIBAIOTCS:
-BBIHY)KJCHHBIMH KOJICOAHUSIMH;

-COOCTBCHHBIMU KOJICOAHUSIMHU;

+3aTyXaloIKUMHI KOJIeOaHUSIMH;

-JIBUKECHUEM T10 KPYTY;

Ilpomesrcymounasa ammecmayus (npumepnsle 60nPOCyl K IK3AMEHY) —
npoeepka cpopmuposannocmu komnemenyuii — YK-2, OIIK-4, OIIK-11
Yemmuouii onpoc
YCTHBIH 0NPOC — 3TO CPENICTBO KOHTPOJIS, OPTaHN30BAaHHOE KakK CIIeIHalibHas Oeceia mpernoaaBaTess
¢ 00ydJarImuMCsl Ha TEMBbI, CBSI3aHHBIE C U3Y4aeMOH TUCITUIUIMHOM, M PAaCCUYNTAHHOE Ha BBISCHEHUE
00béMa 3HaHUH, 00YUaIOIIETOCs TI0 OMPEACIEHHOMY pa3iely, TeMe, pobieMe u T.11.
Ilepeuens ycmuwix 60npocoe onsa npoeepKu 3HAHUI

MEXAHHWKA

Kunemartuka TBepAOro Tena: mocTymnareabHOE U BpallaTeIbHOE ABHKEHUE.
Jlunamuka TBepJoro Tena: 3akoHbl HploTOHa, BpalaTenbHOe ABHXKEHUE.
[TonsiTHE CUIIBL, MPUPOJA CUIT M KX XapaKTEPUCTHKA.

Pa6ora u sneprus.

3aKOHBI COXPaHEHHUSI.

MexaHuKa KUJKOTO COCTOSIHUSL.

ATOMHO-MOJIEKYJIIPHOE CTPOEHUE BEILIECTBA.

OcCHOBHBbIE OHATHUS MOJIEKYJISIPHO-KMHETUYECKOI TEOPHUH.
Pacrnipenienenre MoJieKys1 0 CKOPOCTSIM B rasax.

0. bapomerpudeckas popmya.

11. SABnenus nepeHoca.

12. TepmoauHamudeckas cuctema. [lepBoe HavaI0 TEPMOJTMHAMUKH.

13. TermoeMKoOCTh. AnabaTHueCKul MPoIecc.

14. OGparumblie 1 HeOOpaTHUMbIE TIPOLECCHI

RHoOoo~NoOar~WNE

DJIEKTPUYECTBO U MATHETU3M



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.

18

DNEKTPUUECKOE B3aUMOJEHCTBUE, HANPSIKEHHOCTh JIEKTPUYECKOrO MOJI, MPUHLUI CyNEepro3u-
[IAU IOJIEH.

[ToreHmuan 3J1eKTpUYECKOro MoJisi, padoTa U YHEPTUsl HNEKTPHUECKOTO TO0JIsA, IKBUIIOTECHIHATIHHBIE
IIOBEPXHOCTH, CBSI3b HAIIPSDKEHHOCTH ITOTEHLIANA.

Teopema Octporpanackoro-I'aycca, IOTOK BEKTOpa HalpsSy)KEHHOCTH, IEKTPUUECKUE T0JIs1 HEKOTO-
PBIX TEIL

[IpoBOAHMKY B 3JIEKTPUUECKOM II0JIE, SJIEKTPUUECKOE 110J1€ BOJIU3U IOBEPXHOCTH.
DNEKTPOCTaTUYECKOE SKPAHUPOBAHUE BHYTPEHHUX U BHEHIIHUX MIEKTPUYECKUX IOJIEH.
JIMDIIEKTPUKHU B JIEKTPUYECKOM I10JI€, CBSI3aHHBIE 3apsi/ibl, SJICKTPUUYECKUE JTUIIOIH, OJIApU3ALU
BELICCTBA.

CuioBble TMHUN HANPSHKEHHOCTH U MHIYKIIMH 3JIEKTPHUECKOTO TOJIA B 00bEeMe M Ha MOBEPXHOCTH
TeNl.

DNEKTPOEMKOCTh IPOBOIHUKOB, KOH/IEHCATOPHI.

ITorenunan 3apspkeHHBIX Tell. IIOTHOCTE DHEPIUM ANEKTPUYECKOTO TIOJIS.

IToCTOSIHHBIN 2JIEKTPUYECKUM TOK.

3akonbl Oma.

DNEeKTPUUECKOE COIPOTUBIEHHE. 3aBUCUMOCTh OT TEMIIEPaTyphl

Beiaenenue temnna B LENsAX NOCTOSSHHOTO ToKa. 3akoH J[xoyisa-Jlenna.

DnexTpuuecKkuid Tok B razax. CaMOCTOSTENbHBIN U HECAMOCTOSITENIbHBIN ra30BbIN paspsil.
ODNEKTPUYECKUN TOK B )KUJKUX IIPOBOJHUKAX. 3aKOHBI JIEKTPOJIN3A.

DnexTpuueckuil Tok B Bakyyme. OOpa3zoBaHue HocuTesel 3apsaa. BakyymHbli quo.

MarauTHo€ 1oJje U ero XapakTepUCTUKH.

Crioco6bI co3anrs MaruuTHOTo noJist. 3akoH buo-Casapa-Jlamaca.

3aKOH IIOJIHOT'O TOKA.

MaruutHoe B3auMmojielicTBue TokoB. Cuna Ammnepa. Pamka ¢ TOKOM B MAarHUTHOM IIOJIE.

Cuna Jlopenua.

Dddexr Xomra.

ONEeKTpOMarHuTHas UHIYKIUA. 3aKOH JIEKTPOMarHUTHOM MHAYKUMU. BUXpeBble MHAYKIIMOHHBIE
TOKH.

SIBneHne caMOMHKIIUH.

WHAyKTUBHOCTH MPOCTEUILINX CUCTEM: COJICHOU]], KOAKCHAJIbHBIIN Kabesb, IByXIIPOBOHAS JIMHUS.
SIBneHus1, cBA3aHHbIE C CAMOMHAYKLIMEH: 3aMbIKAHUE U PA3MbIKaHUE IIETIH.

DHeprus MarHUTHOT'O TOJIS.

MarauTHble CBOKWCTBA BELIECTBA: MAarHUTHBIE CBOMCTBA aTOMa, HAMarHWYMBaHUE BELIECTBA, JUa-
MarHeTHuKH, napaMarHeTUKy, GeppoMarHeTHKH, METs THCTepe3uca.

KOJIEBAHUA

43.
44,
45,
46.
47.

48.
49.
50.
51.
52.

53.
54.
55.

[lepuonnyeckoe IBUKEHUE U €r0 XapaKTEPUCTUKU: aMIUTUTY/1a, 4acToTa, (haza.

lMapmoHnueckre oCUUISITOPBI, COOCTBEHHBIE KOJICOAHHUS.

CroxeHne rapMOHMYECKUX OJJTHOHAIPABJICHHBIX KoJeOaHH, OueHus.

CrnosxeHue rapMOHUYECKUX B3aUMHOIIEPIEHIUKYIISIPHBIX KOJIeOaHUM, MOspU3alysl.

[Ipocreiinme MexaHMYECKHE OCHMLIATOPHI: MaTeMaTHUeCKUl, GU3NUECKUN, IPYKUHHBIA U JIpY-
rve MasTHUKH.

CBoOoiHbIE KOIeOaHUs B peAIbHBIX Cpe/iax, 3aTyxXarolne KojaeOaHus.

XapaKkTepUCTUKU 3aTyXaloluX KojJeOaHni U ux GU3NYECKUil CMBICI.

BrIHyX1eHHbIE TapMOHUYECKHE KoleOaHus, sIBJIEHUE PE30HAHCA.

DnexTpuuecKkuil KoneOaTeIbHbII KOHTYp: TApMOHUYECKHE U 3aTyXalolue KojeOaHus.
Pe3zoHaHCHBIE SIBIEHHS B IOCIEIOBATEIbHOM U IMapauIeIbHOM AJIEKTPUUYECKUX KOJeOaTelbHBIX
KOHTypax.

Ilens nepeMeHHOro TOKa ¥ €€ KOMIIOHEHTHI. 3akoH OMa JuIsl LIeNN IEPEMEHHOT0 TOKA.

Pabota nepemenHoro Toka, 3akoH J[xoysi-JIeHa 11 1ienu nepeMeHHOro ToKa.

OcHOBHBIE TapaMETPHI JIEKTPUUECKUX CUTHAJIOB.
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BOJIHbBI

56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.

76

IloHsiTHE ¥ OCHOBHBIE XapaKTEPUCTUKU BOJIHOBOT'O JIBUKEHHUSI.

[Tnockast Geryriasi rapMOHUYecKasi BOJIHA: ypaBHEHHUE, XapaKTEPUCTUKHU.
Henutockue Oeryiye BOJHBI 1 UX OCOOCHHOCTH.

[IpononbHBIE U TONIEPEYHBIE BOJIH, MOISPHU3ALUS TONIEPEUHBIX BOJIH.

[Tpunuun [tolirenca, npeoOpa3zoBaHue BOJIH HA FPAaHULIE pa3jiesa Cpes.

3aKOHBI IPEJTOMIICHHS U OTPaKEHUS, IOJTHOE BHYTPEHHE OTPAKEHUE, CBETOBO/IBL.
WuTepdepeniys BoIH, KOTEPEHTHOCTD, YCIOBUE MAKCUMyMa U MUHUMYMa.
Crostune BOJIHBI, pE30HATOP, YCIOBUS 00pa30BaHUs, 0COOCHHOCTH.
l'onorpadwus: 3anuch, CANTHIBAHNE, CBOWCTBA U IIPUMEHEHHE.

Hudpakuus, npunnu [tolirenca-dpenens, Mmeros 30H Openens B qudpakiu.
Jlucriepcusi cBeTa, pasjioxeHnue 0e10ro cBera CIexTp.

Pasnoxxenue 6enoro csera B CEKTp Ha JUGPAKIIMOHHOM pelIeTKe.
Pazpemaromias cnocoOHOCTh ONTHYECKUX TPUOOPOB.

CTpyKTypa MI0CKOH 3JIEKTPOMAarHUTHOM BOJIHBI U €€ MapaMeTphl.
DOTOMETPUYECKHIE BETUUUHBI: JHEPIETUUECKUE U CBETOBBIE.

OTtpaxaTenbHas CHOCOOHOCTh MAaTEpUANIOB, OKPAITUBAHUE MPU OTPAKECHUU.
[TornomarenpHas cioCOOHOCTh MaTepUANIOB, 3aKOH byrepa, okpaluBaHue Npu IPOX0XKACHUU.
M cTouHMKH ONTUYECKOTO U3ITyUEHHUS.

3aKOHOMEPHOCTH TEIJIOBOI'O U3ITyYEHUS.

KBaHTOBasi runores3a u3myyeHus.

. IMCTaHIMOHHOE U3MEPEHHUE TEMIIEPATYPHI.

OU3NKA MUKPOMUPA

77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.

KopnyckynsapHo-BOIHOBOM Ayannu3M CBOWCTB MaTepuu. COOTHOILIEHNE HEONIPENEICHHOCTEN.
KBaHTOBO-MEXaHMYECKOE ONIMCAHNE MUKPOYACTHULL.

KBanToBas kpunrorpadus

DJEKTPOH B KyJIOHOBCKOM II0JI€, CTPYKTYpa aToMa.

Jlazepsl.

ATOMHOE SApPO: CTPOCHHE U CBOWCTBA.

CrabunbHble 1 HecTaOUIIbHBIE s/Ipa. PainoakTUBHOCTD. SIaepHbIe peakiuu

WcToOuyHNKYM HOHU3UPYIOLINX U3TYyYeHHUI Ha 3emiie U UX OCOOEHHOCTH

XapakTepucTUKa HOHU3UPYIOIIUX U3IIy4EHUU

B3anMozeincTere HOHM3HPYIOUIUX U3Iy4EHUN C BEIIECTBOM

Perucrpanus HOHU3UPYIOUX U3Ty4YEHUN

Bo3saeiicTBue palOaKTUBHBIX U3JIYYEHHUI HA MaTepUabl, B TOM YHCIIE HA KUBBIE OpraHU3MBbI
DNEMEHTHI 103UMETPUH

6. YueOHo-MeToqMYecKOe M MHPOPMALMOHHOE O0ecTeueHue TUCIUTLTNHBI
6.1 CnHucoOK HCTOYHHKOB U JIUTEPATYPHI

Jluteparypa

OcHOBHAasA

1.

Kann, K. b. Kypc obuieii ¢pusuku: yuebnoe nocodue / K. b. Kann. — Mocksa: KYPC: UTH®PA -
M, 2022. — 368 c. - ISBN 978-5-905554-47-6. - Tekcr: omekrponnbii. - URL:
https://znanium.com/catalog/product/1094750 (nata obpamenus: 24.03.2024). — Pexxum nocryna:
IO TIOJTITHICKE.
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Kanamraukos, H. I1. PykoBoacTBo 1o pemieHuio 3aaa4 no Gpusnke: IISKTPUUIECTBO U MAarHETU3M:
yuebnoe mocoobue / H. I1. Kamamuukos, T. A. Ceménona, B. ®. ®énopoB. — MockBa HUAY
MUOU, 2014. — 424 c. — ISBN 978-5-7262-1989-9. — Tekcr: amekrponHslii / Jlanb: 3mek-
TpoHHO-OnOmoreynas cucrema. — URL: https://e.lanbook.com/book/103242. — Pexum gocTy-
ma: JUIsi aBTOPHU3. TOJIb30BATEIICH.

Hacnysoga, O. M. ®usuka. PykoBoacTBo no pemieHuto 3anad: yueoHoe nocooue / O. U. Hacmyso-
Ba. — Kpacnospck: Kpac['AY, 2018. — 132 ¢. — Tekcr: 3nekTpoHHbIH // JIaHb: 3JIEKTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/130105— Pexxum moctyma: ajist aB-
TOPH3. 0JIb30BATEIICH.

Tpodumona T. M. COopHUK 3a7a4 110 KypCy PU3HKHU C pEHICHUSIMH: ydeO. mocoOue s CTyIeH-
toB By30B / T. U. Tpodumosa. - 3. 8-e, nepepad. - M.: Beicmr. mk., 2007. - 589 c.

JononuurenbHas

5.

I'magxos, C. O. Teoperuueckast u maremarudeckas ¢puszuka. COopHuK 33124 B 2 4. YacTs 1: yueo-
Hoe nocobue g By30B / C. O. I'magkoB. — 3-e u3., nepepad. u nomn. — Mocksa: M31aTenscTBO
Opaiit, 2024. — 241 c¢. — (Boicmee obpazoBanue). — ISBN 978-5-534-00000-9. — Tekcr:
3JEKTPOHHBIN // - Obpa3zoBarenbHast wiargopma  FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/538945

I'magxos, C. O. Teoperuueckas u maremarudeckas ¢pusuka. COOpHUK 3a1a4 B 2 4. YacTs 2: y4ueo-
Hoe mocobue s By30oB / C. O. I'magkoB. — 3-¢ u3., nepepad. u morn. — Mocksa: M31aTenscTBO
HOpaiit, 2024. — 253 c¢. — (Boicmiee obpazoBanue). — ISBN 978-5-534-00003-0. — Tekcr:
anekTpoHHbd  //  OOpazoBarenmbHas  1wiarpopma  FOpaiit [catiT]. —  URL:
https://urait.ru/bcode/538998

Huxkepos, B. A. ®usnka: yueOHUK U MPaKTHKYM IS akajeMuyeckoro Oakanaspuara / B. A. Hu-
kepoB. — Mocksa: M3garensctBo FOpaiit, 2019. — 415 c. — (bakanaBp. AkageMU4ecKuii Kypc).
— ISBN 978-5-9916-4820-2. — Tekcrt: anekrponnsiii / O6pazoBatensHas miaTdopma FOpaiit
[cariT]. — URL.: https://urait.ru/bcode/432881

®uszuka: ydeOHUK M MPAKTUKYM JJIs IpUKiIaaHoro 6akanaspuata / B. A. Unsun, E. 10. baxtuna,
H. b. Bunorpanoga, I1. . Camoiinenko; noa pegakuueid B. A. Unbuna. — Mocksa: U3narens-
ctBo Opaiit, 2019. — 399 c. — (bakanasp. [Tpuxnagaoit kypc). — ISBN 978-5-9916-6343-4. —
Tekct: onexTponHblii // OOpazoBarenbHas miardopma IOpaiir  [caiit]. — URL:
https://urait.ru/bcode/433102.

6.2 IlepeueHnb pecypcoB HHGOPMAIHOHHO-TEIEKOMMYHUKANIMOHHOU ceTn « AHTepHETY.

Nudopmanmonnsiii komruieke PITY «Hayunas GuGnmoreka» [DnextpoHHsbIl pecype] / IIpoekt
Poccuiickoro  T'ocymapctBeHHoro I'ymanurapHoro VYHuBepcurera — Pexum  gocryna:
https://liber.rsuh.ru/ru, ceoGoHBIN. — 3ari. ¢ 3KpaHa.

Hayunas snekrponnas 6ubiuoreka eLIBRARY.RU [Onextponsnsiit pecypc] / Ilpoext Poccuiicko-
ro ¢onma GpyHIaMEHTAIBHBIX HccienoBanui — Pesxxum mocryma: http://elibrary.ru, cBo6oanbIid. —
3ari. ¢ sKpaHa.

«Jlextopuit ®uzrexay [DnexktponHusbli pecypc]| / [Ipoekt MoCKOBCKOTO (HU3HKO-TEXHUYIECKOTO WH-
cruryta (Pusrexa). — Pexxum mocryma: http://lectoriy.mipt.ru/, ceodoaHbIi. — 3ari. ¢ SKpaHa.
ITMOcourses. [DnextporHsiid pecype| / Onnmaiin-mtomaaka Cankt-IleTepOyprckoro HarmoHa b-
HOTO MCCIIEJIOBATENIbCKOTO YHUBEPCUTETa WH(MOPMAIIMOHHBIX TEXHOJIOTHH, MEXaHUKH U ONTHUKHU
(UTMO) — Pesxxum moctyma: hitps://courses.ifmo.ru/, cBo6oaHsbIi. — 3ari. ¢ sKpaHa.

7. MaTepuaJbHO-TeXHHYECKOe o0ecneyeHue JUCIUMINHBI

J111 MaTepuambHO-TEXHHYECKOTO 00eCcTieueHUsl AUCIUILITMHBI HE00XOTUMO:
1) nnst NIEKIMOHHBIX 3aHATHH - JEKIIMOHHBIN KJIACC ¢ BUACOMPOEKTOPOM M KOMITBIOTEPOM, Ha KOTOPOM
JOJKHO OBITH ycTaHOBIIEeHO cneaytomiee [10


https://urait.ru/bcode/538945
https://urait.ru/bcode/538998
https://urait.ru/bcode/432881
https://urait.ru/bcode/433102
https://liber.rsuh.ru/ru
http://elibrary.ru/
http://lectoriy.mipt.ru/
https://courses.ifmo.ru/
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Ne n/mt Haumenosanue [10 [IpousBonurens Cnoco0 pacnpocTpaHeHus

1 Foxit PDF reader - I1O mns Foxit CBOOOHO PAaCIpPOCTPaHIEMOE
pabotsl ¢ PDF-daitnamu

2 Microsoft Office 2010 Microsoft JIALIEH3UOHHOE

3 Windows 7 Pro Microsoft JIALEH3UOHHOE

HJ’IH IIPOBCACHUA 3aHATHH JICKOIUMOHHOI'O TUIIa NpEIarartoTcs TEMaTU4CCKHUEC UIIJIFOCTpAllu B (bopMaTe

npe3eHTanmii PowerPoint.

Ilepeuens B/l u UCC

Nori/nn

HaunmenoBaunue

1

Mexnynapoansle pedepaTuBHbICe HaykoMeTpudeckue bJI, mocTymHbie B pamKax
HaMoHAILHOM noanucku B 2020 1.

Web of Science

Scopus

HpO(beCCI/IOHaIIBHBIe IIOJIHOTECKCTOBBIC BI[, AOCTYIIHBIC B paMKax HaHHOHaHBHOﬁ
noamucku B 2020 1.

XKypuansr Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

XKypnuaner Taylor and Francis

[IpodeccrnonanpHbIe MOTHOTEKCTOBBIE b/]

JSTOR

W3nanus no oO1eCTBEHHBIM U TYMAaHUTAPHBIM HayKam
OnekrponHas 6ubarorexka Grebennikon.ru

KomMmnbroTepHbie CripaBOYHbBIE TIPABOBBIE CHCTEMBI
Koncynsrant Ilmroc,
l"apanT

2) 11 IPOBEJICHUS JTab0PaTOPHBIX PabOT - CleIHATM3UPOBaHHAs ayIuTOpHs (yueOHas mabopaTopusi),

000py/nOBaHHAs! TEXHUYECKUMU CPEICTBAMH JIJIsl IPOBEACHUS
71a00paTOPHBIX padOT MO YacTH |

No

O6opynoBaHue

JP 1.1,

BosibTMETp THHA B7-27A wiu B7-22, B7-22A, B7-40 u np.;
HabOp Pe3UCTOPOB;

JIP 1.2.

3BYKOBOH reHeparop tumna ['3-33;

KacceTa ¢ BMOHTHPOBAaHHBIMU B He€ 3JIEMEHTaMU 3JIEKTpUUecKoil cxembl PIID-
07/02 (sBneHMe THCTEPE3NUCA);

YHUBEpCaJIbHBIN ocipuiorpad ¢ HezaBUcUMbIM BxojoM X tuna C1-65A u ap.;

JIP_1.3,

KacceTa ¢ BMOHTHPOBAaHHBIMU B HEE 3JIEMEHTaMHU AJIEKTpUUECKo cxeMbl PIID-
06/05 (Tok B BakyyMe) C ICTOYHUKOM ITHTaHUS;
BOJIBTMETp THITA B7-22A u np.;

JIP_1.4.

KacceTa ¢ BMOHTUPOBAHHBIMH B He€ dJIeMEeHTaMu dJIeKTpudeckoit cxembl OI13-03
(YnenpHBIN 3apsi 3JIEKTPOHA) C ICTOYHUKOM MTUTAHMUS;
BOJIbTMETp THna B7-27,

JP_1.5.

KacceTa ¢ BMOHTHPOBAHHBIMHU B HE€ dJIeMEHTaMU dleKTprueckoi cxembl OI13-04
(MarHMTHOE MOJIe COJICHOUA) C UCTOYHUKOM MUTaHUS;
BOJIbT™METp THITA B7-40;

JP 1.6,

KacceTa ¢ BMOHTHPOBAaHHBIMU B HEE AJIEMEHTaMU 3JeKTpuueckoi cxembl DI1D-
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12/13 (penakcannoHHbIC KOJI€OaHHs) C HICTOYHHKOM ITHUTaHUS;
BOJIbTMETp B7-22A;

ocmmutorpad C1-114/1, wim C1-55, unu ap.;

Maras3uH COIIPOTHUBIJICHUI M Mara3uH €MKOCTEH,

nabopaTopHBIX paboT Mo yacTu 2

Ne

O6opynoBaHue

JP 2.1.

ocimorpad Tuma C1-55 wim C1-71, C1-114/1 u ap.;
KacceTa C BMOHTHPOBAHHBIMH B HEE DIEMEHTAMU 3JIEKTPUYECKOH CXEMBI
[MN/®I13-09 (mpeobpa3oBaTenb UMITYJIBCOB) C OJIOKOM MHUTaHHS MM T€HEPAaTOp

rapMOHUYECKOTO M TMPSAMOYTOJLHOTO HMITYJIbCHOTO CHTHAIOB HHM3KOW YaCTOTHI
tuma ['3-106;

JIP 2.2.

JIBa 3BYKOBBIX IreHeparopa Tuna ['3-118;
YHUBEpCAIbHBIN ocpuiorpad ¢ HezaBUCUMbIM BxogoM X tuna C1-71,

JIP_2.3.

KaTyIIKa MHIYKTUBHOCTH, Mara3uH eMKOCTEH;

octmuorpad tuma C1-55 wimm C1-71 ¢ kanubparopom, reHepUPYIOIUM TPSIMO-
YrOJIbHBIE UMITYJIBCHI WJIM T€HEPATOp MPSIMOYTOJBHBIX MMITYJIHCOB 3BYKOBOW Ya-
crotel Tina ['3-106;

JIP 2.4,

KacceTa ¢ BMOHTUPOBAaHHBIMU B HEE DJIEMEHTaMU 3JICKTPUYECKO cxembl DIID-
10/11 (3atyxaromue KojaeOaHus);

reHepaTop UMIyiIbcoB ['5-54;

ocumutorpad tuma C1-114;

MarasuHa conpoTuBieHus R-327,

JIP_2.5.

reHepaTop CHHYCOMIaIbHBIX Konebanwmii ['3-112;

KacceTa ¢ BMOHTHPOBAaHHBIMU B HEE AJIEMEHTaMU 3JIEKTpUuecKoi cxembl PIIO-
11/10 (BbIHYKAE€HHBIC KOJICOAHUS);

MarasuH CONPOTUBIICHUN U Mara3uHa eMKOCTEN;

BoJbTMETp B3-38;

BosIbTMETp B7-27A;

JIP_2.6.

reHepaTop CUHYCOMIAIbHOTro HanpsbkeHud tuna 1'3-106, I'3-112 u np.;
ocimmnorpad C1-93 wm C1-114/1;

KacceTa ¢ BMOHTHPOBAaHHBIMU B He€ 3JIEMEHTaMU 3JIEKTpUUecKoil cxembl PIID-
09/TIU (mpocThie TMHEHHBIE 1IETTH) C UCTOYHUKOM MTUTAHUS;

71a00paTOPHBIX padOT MO YacTH 3

No

O6opynoBaHue

JIP_3.1.

CIELMAIN3UPOBAaHHAs y4yeOHas YCTaHOBKA JJsl ONPENENICHHs CKOPOCTH 3BYKa
BKJIIOYAIOIAs IITAaTHBA, HA KOTOPOM 3aKpEIUIEH HEMOJABMKHBIM MCTOYHHUK 3BYKa
(IMHaAMUK) ¥ TOJBUKHBIA IPUEMHUK 3ByKa (MUKPO(OH) U 3BYKOBOIl reHeparTop;
ocumorpad /i HabII0AEHUS NeTIN TUCTepe3uca aHaJIOrOBbIN THUIIA aHAJIOIOBO-
ro C1-114 nnm mudposoro GDS-71062A;

JIP_3.2.

CeMANIN3UPOBAHHAs yueOHas YCTaHOBKA JJIs HAOJIOJCHHS CTOSYMX BOJH B
CTpYHE BKJIIOYAIOIIAsl CTPYHY C MEXaHM3MOM HaTSKEHHsI, SJIEKTPOHHOTO OJIOKa C
TeHEepPaTOPOM MEPEMEHHON YacTOTHI BO30YKIEHHsI KOJIeOaHUI CTPYHBI M YaCTOTO-
Mepa;

JIP_3.3.

ONITUYECKAs CKaMbsl C 3aKPEIUICHHON Ha HEl JIMHENKOHN U 1ep>KaTesIMU ONTUKU;
TeJINii HeOHOBBIH J1azep tuna JII'-72 ¢ 6;1oKoM UTaHuS,
9KpaHa, TM(PAKIIMOHHOH eI C MUKPOMETPUYECKHM BUHTOM;

JIP_3.4.

ONITUYECKAs CKaMbsl C 3aKPEIUICHHON Ha HEl JIMHEUKON U 1ep)KaTesIMU ONTUKU;
MCTOYHUK €CTECTBEHHOI'O CBETA (JlaMIla HAKAJIMBAHHUS);

MOJIIPU3aTOp U aHAJIU3aTop;

(dboTonpreMHOe YCTPOHCTBO C MUKPOAMIIEPMETPOM;
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JIP 3.5. HCTOYHHK cBeTa (PTyTHas JIaMIa ¢ HCTOYHUKOM ITHTaHHS);
mudpakiuuonHas pemerka ¢ 200 mTpuxaMu Ha MM;
ronuometp ['5SM;

J1a00paTOPHBIX padOT 1Mo YacTu 4

No O6opynoBanue

JIP 4.1. VHIUBUYAIbHBIA HOCUMBIN TO3UMETP ramMa-u3iaydeHus: « ITD-2y»

JIP 4.2. VHUBUAYAJIbHBII HOCUMBINA O3UMETp raMma-u3inydeHus «[1TD-2y

JIP 4.3. CHelHalu3upoBaHHasi yueOHasi yCTaHOBKA JUIsl ONpeAeeHus AJUHBI mpodera ya-

ctuiy B Bosnyxe DIIK-03, Bkirouaromas HENmoABWXKHBIM cuetuuk ['eitrepa-
Mrosiepa, TBUTAIOIIMICS OTHOCUTEIBHO CYETUYMKA MO HAIPABJISIIONIUM Y4eOHBII
VCTOYHUK ab(a-uyacTHI] M AJICKTPOHHBIN OJIOK CYeTa UMIYILCOB

JIP 4.4. CHEIMAIM3UPOBAHHAS yueOHAass YCTAaHOBKA JUISI M3Iy4eHUs aOCOIIOTHO YEPHOTO
tema ®OIIK-11, Brmowaromas OOBEKT HCCiea0BaHUsA (I1€Yb), HM3MEPHTEIBHOE
YCTPOMCTBO C TEPMOCTOJIOMKOM, BBIITOJTHEHHBIX B BUJE COCIMHEHHBIX MEXIY CO-
00 OTHEIBHBIX OJIOKOB;

JIP _4.5. CHelHalu3UpOBaHHasl yyeOHas YCTaHOBKa JJIi ONPEJEICHUsS] PE30HAHCHOIO I0-
tenunana ®@panka u ['epua OIIK-02, BKiIrOYarONIEro M3MEPUTENIBHOIO MOJYJIb,
rasoHanojgHeHHyo sammy [IMU-2 u ocummnorpada tuma C1-114/1;

8. O0ecnieueHne 00pa3oBaTEIbLHOIO MpoLecca JJIsl JUIl ¢ OTPAHNYEHHBIMH BO3MOKHOCTAMH
310POBbSI H HHBAJIWI0B

B X0J€ peain3all JUCHUIIIMHBI UCITOJIB3YIOTCA CICAYIOMNUEC JOIMOJIHUTCIIBHBIC MCTOABI O6y‘~IC-
HUSI, TEKYILEr0 KOHTPOJIS YCIEBAEMOCTH U NMPOMEKYTOYHOH aTTECTAlMH O0YYaIOUIMXCS B 3aBUCHMO-
CTH OT UX UH/IUBUIYAIbHBIX OCOOCHHOCTEH:

® IS CIIETIBIX M CIa0OBUAALIMX: JISKIMH O(QOPMIISIOTCSI B BHJE JIEKTPOHHOTO JOKYMEHTa, J10-
CTYIHOT'O C MOMOIIIO KOMIBIOTEPA CO CHEIHATU3UPOBAHHBIM MPOTrPAMMHBIM O0eCrieueHHEM; MHCh-
MCHHBIC 3alaHUA BBIIIOJHAKOTCA HAa KOMIIBIOTEPEC CO CIICHHUAIIM3UPOBAHHBIM ITPOrpaMMHBIM obOecrieue-
HUEM WA MOTYT OBITh 3aMEHEHBl YCTHBIM OTBETOM; 00ECIeunBaeTCs MHIMBUAYAIbHOE paBHOMEPHOE
ocsenieHue He MeHee 300 JIIOKC; A7 BBINOJIHEHUS 3aJaHusl IPU HEOOXOIMMOCTH IPENIOCTABIIAETCS
YBEIMYMBAIOIIEEe YCTPOMCTBO; BO3MOXHO TaKXe HCIIOJIb30BaHUE COOCTBEHHBIX YBEIMUYMBAIOIINX
YCTPOMCTB; MUChMEHHBIE 3a/1aHUs O(QOPMIISIOTCS YBEIMUYEHHBIM IPUPTOM; 3K3aMEH U 3a4€T IMPOBO-
JSTCA B YCTHON (hOpMe MIIM BBITOJIHSAIOTCS B MUCBMEHHOM (popMe Ha KOMIBIOTEpE.

® IS TIIyXUX M CIa0O0CHBIIIANINX: JIEKIUH 0(QOPMIISIOTCS B BHJIE 3JIEKTPOHHOTO JOKYMEHTa, JIU-
00 mpenocTaBisIeTCsl 3BYKOYCHIIMBAIOIIAs arapaTypa HHIUBUIYAIbHOTO TTOIB30BaHUS; IMChMEHHBIE
3aJJaHMs BBIMIOJHSIOTCS HA KOMIIbIOTEpE B MUCbMEHHON (popMe; SK3aMeH M 3a4€T NMPOBOAATCS B MUCH-
MEHHOH opMe Ha KOMIIBIOTEpPE; BO3MOXKHO MPOBEACHNE B OPME TECTUPOBAHHSL.

® /Ul JIMIl C HapyLIEHUSMU OMOPHO-JBUTATEIBHOIO ammapara: JIEKIUU Oo(GOopMIISIIOTCS B BHJIE
JIEKTPOHHOTO JOKYMEHTA, JOCTYIMHOIO C IOMOLIbI0 KOMIIBIOTEPA CO CHEIHMAIM3HPOBAHHBIM MPO-
rpaMMHBIM o6ecnequI/IeM; IMUCbMCHHBIC 3aIaHUA BBIIIOJIHAOTCA Ha KOMIIBIOTEPE CO CIICHUAIIN3UPO-
BaHHBIM MPOTPAMMHBIM OO€CIIeUeHUEM; IK3aMEeH M 3a4€T MPOBOJATCS B YCTHON (hopMe WM BBINOJ-
HSIIOTCS B MTUCBMEHHOM (popMe Ha KOMITbIOTEpE.

ITpu HEOOXOMMMOCTH MpeyCMaTPUBACTCS YBETUUEHUE BPEMEHHU ISl TIOATOTOBKU OTBETA.

[Iponiemypa mpoBeAeHUs MTPOMEKYTOYHON arTecTanmuu Ui OOyJaroluXcsl YCTaHABIMBACTCS C
y4€TOM UX WHAMBHUIYANbHbBIX MCUXO(PU3NUYECKUX O0coOeHHOCTeH. [IpoMexyTouHas arTrectanus MOXET
MIPOBOAMTHCS B HECKOJBKO ITAIIOB.

IIpu mpoBeneHUMH TPOLEAYPbl OLEHUBAHUS pPE3YAbTaTOB OOy4YeHHs IpeaycMaTpuBaeTcs
HCIIOJIb30BAHUC TEXHUYECKUX CPCACTB, HeO6XO}II/IMI)IX B CBsA3H C MHAUBUAYAJIbHBIMU 0COOEHHOCTIIMHU
oOydJaromuxcsi. OTH CpeACcTBA MOTYT OBITh IPEJOCTABIECHBl YHUBEPCUTETOM, MIM MOTYT
HCTIONIb30BaThCsl COOCTBEHHBIE TEXHUUECKUE CPE/ICTBRA.
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ITpoBenenune mpoueaypsl OLCHUBAHUS PE3YJAbTATOB OOYyUYCHHS JOIMYCKAeTCs C UCIOJIb30BaHHEM
JTMCTaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHHA.

ObecnieunBaeTcs 10CTYyN K HHPOPMALMOHHBIM M OubIHorpadudeckum pecypcam B cetu MHTep-
HET JUI KaXJI0T0o oOydaronierocs B popmax, aaanTUPOBAHHBIX K OTPaHUYEHUSIM UX 3I0OPOBbSI U BOC-
npuATUS HHPOPMAITUH:

® /ISl CJICTIBIX U CIA0OBHISAIIMX: B IEYATHOW (OpME YBEIMYCHHBIM mpudToMm, B opme 3JeK-
TPOHHOTO JIOKyMEHTa, B hopMe ayauodaiina.

® JIJIs TIIYXUX U CJIA0OCIBIIIAIINX: B IE4aTHOU (hopMe, B (OpME AIEKTPOHHOTO JJOKYMEHTA.

® JIJIs1 OOYYAIOIINXCSl C HAPYIICHUSIMU ONIOPHO-BUTATEIbHOTO armapara: B Ie4aTHOH Gopme, B
(dhopme 3EeKTPOHHOTO JOKYMEHTa, B (popme aynauodaiina.

VY4eOHble ayAUTOpUU ISl BCEX BUJOB KOHTAKTHOM M CAMOCTOSATEIbHOM paboThl, HayyHas Oub-
JMOTEKA M WHBIC TIOMEIEHUS Ui 00y4eHHsI OCHAIICHBI CIIEIHAIbHBIM 000PYAOBaHHEM U y4eOHBIMU
MECTaMH ¢ TEXHHUYECKUMHU CPEJICTBAMHU O0yUEHUS:

® IS CIIETIBIX U CJIA0OBUSIINX: YCTPOMCTBOM JIJIsi CKAHUPOBAHMS M UTEHUS ¢ Kamepoid SARA
CE; nucruteem Bpaits PAC Mate 20; npuntepom bpaiins EmBraille ViewPlus;

® ISl TIIYXUX M CIa0O0CIHBIIIAINX: aBTOMAaTH3UPOBAHHBIM pabourM MECTOM JUIs JIIOZeH ¢ Hapy-
IICHUEM CIyXa U C1a0O0CIbIIAINX; aKYCTHYECKUHM YCUIIUTENb U KOJIOHKH;

® /i1 0OYYaIOUINXCS ¢ HAPYIIEHUSIMH OITOPHO-JBUTATEILHOTO allapara: MepeBUKHBIMHU, PETy-
JupyeMbIMU 3proHomuueckumu napramu CH-1; KOMOBIOTEPHOM TEXHUKOM CO CHELMAIbHBIM IIPO-
IrPaMMHBIM 00eCTIeYeHUEM.

9. MeTtoanuyeckue MaTepHaJIbl

9.1 MnaHbl NPAKTHYECKUX 3AHATHH

Tembl yueOHOI TUCIUIUIMHBI IPETyCMaTPUBAIOT MIPOBEICHUE JTAOOPATOPHBIX pabOT, KOTOPBIE CITyKaT
KaK IeJISIM TeKYIIEro U MPOMEKYTOYHOIO KOHTPOJIS 32 MOATOTOBKOHM CTYJCHTOB, TaK M LENISAM IOIY-
YEeHUSI TPAKTUIECKUX HABBIKOB MPUMEHEHUS] METOJIOB BRIPAOOTKU PEUICHNUH, 3aKPETICHNS U3Y4EHHOTO
MaTepuaia, pa3BUTHs YMEHUH, IPUOOPETEHUs OIbITAa PELICHUs] KOHKPETHBIX MPOo0OJieM, BeJIeHHs JHC-
KYCCHH, apryMEHTAaIlu! M 3aIIUTHl BEIOpaHHOTO pemieHus. [IoMoIp B 3TOM OKa3bIBAIOT 3aJaHUs IS
nabopaTOpHBIX padoT, BblIaBaeMble MPENoaBaTeiIeM Ha KaXI0M 3aHITHH, 33/1aHUsl HA CaMOCTOSITENb-
HYIO TIOZITOTOBKY, TIEpEUYEHb BONPOCOB JUIS TIOATOTOBKU K DK3aMEHY W KOHTPOJIBHBIE JIOMAITHHE 3a/1a-
HUS JUIs1 CAMOCTOSATENBbHOM paboThl CTYICHTOB.

Heabro nabopaTopHbIX pabOT SBISETCS 3aKpEeIUIEHHEe TEOPETHUYECKOro MarepHala, NpUoOpeTeHHe
MIPaKTUYECKUX HaBBIKOB pabOThl ¢ MpUOOpaMU M HCIIOJIB30BAHUSI METOJIOB M3MEPEHMs (PU3MUECKHUX
BEIMYMH B MPO(ECCHOHANBHOMN NeATeNbHOCTH, IPUMEHATh HaBBIKK JUISl IPUHATUS Haubonee 3¢dex-
THUBHBIX PEUIEHUN B YCIOBHSIX ObICTPO MEHSIOUIEHCS peanbHOCTH, AJis ObICTPON alanTalii K U3MEHS-
IOILUMCS YCIIOBUAM JEATEIbHOCTH.

TemaTHka 1a00paTOpHBIX pabOT COOTBETCTBYET IIpOrpamMme Kypca.
JJABOPATOPHBIV MPAKTUKYM 1o pasjenaM AUCHUIUIAHB BKITIOYAET

PA3JEJI_1 DJIEKTPUYECTBO 1 MATHETU3M.

— 1. llens mocrosinHOTO TOKA. 3aK0H OMma. (HoMep B yd. mocobuu 1.1.)

— 2. 3ydeHne HamMarHu4MBaHUs GeppOMarHETHUKOB. (HOMep B y4. nocoduu 1.2.)

— 3. l3ydeHune xapakTepUCTUK BaKyyMHOT0 1noja. (HoMep B y4. mocobuu 1.3.)

— 4. 3mepeHue yIenpHOro 3apsijia 3JeKTpoHa. (Homep B y4. mocodouu 1.4.)

— 5. MccnenoBanue moist COJICHOM 1A IPU MIOMOLIH AaTyhka XoJia. (Homep B y4. mocobuu 1.5.)
— 6. M3yueHue xapakTepuCTUK HEOHOBOH JTaMIIOYKH. (HOMep B y4. mocoouu 1.6.)
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PA3EJI_2 KOJIEBAHUSI.

1. Uzydenue anekTpoHHOTrO ocumiuiorpada. (Homep B yd. mocooun 2.1.)

2. Crno)xeHHe OJHOHAIIPABICHHBIX W B3aWMHO MEPICHAUKYISIPHBIX KoJeOaHHid. (HOMEp B yd4. IO-
cobum 2.2.)

3. V3yuyenne BIHMSHHUS €MKOCTH Ha MEPHUO] KOJICOAHUH B AIEKTPUUECKOM KOHTYpe. (HOMEp B yH.
mocobuu 2.3.)

4. CBoOonubIie Konebanus B R-L-C koHype. (Homep B y4. mocoouu 2.4.)

5. SIBneHue pe3oHaHca B KoyieOaTeIbHOM KOHTYpe. (HOMep B y4. mocobun 2.5.)

6. Llenn mepeMeHHOTO TOKA. (HOMEp B y4. mocoduw 2.6.)

PA3JEJI_3. BOJIHBI.

— 1. DxcnepruMeHTaIBHOE OIPEETICHNE CKOPOCTH 3ByKa B BO3lyXe (HOMep B yd. mocobuu 3.1.)
2. V3yyeHue CTOSYMX BOJH B CTpyHE (HOMep B y4. mocoduu 3.1.)

3. U3yuenue nudpaxuu (Homep B yu. nocodbuu 3.3.)

4. 3y4yeHne 3aKOHOB TIOJIIPU3aIliU CBeTa (HOMEp B y4. mocobuu 3.4.)

5. N3yueHue crnekTpa U3JIy4€HHUs C MOMOIIBI0 NU(PAKLINOHHONW pelIeTKH (HOMEpP B yd. IOCOOMH
3.5)

PA3JIEJ 4. DU3UKA MUKPOMUPA.

— 1. UccrnenoBaHue eCTECTBEHHOTO PaMaIlMOHHOT0 (hoHa 3emitu (HoMep B y4. mocoouu 4.1.)

— 2. OmpeneneHye akTUBHOCTH MCTOYHHUKA C MOMOIIBIO0 OBITOBOTO 03UMETpa (HOMEp B y4. TOCOOHH
4.2)

— 3. Onpenenenue >Hepruu anb(ha-4acTUll MO JUIMHE UX Mpodera B Bo3ayxe (HOMep B y4. MOCOOUU

4.3.)

4. N3y4yeHne 3aKOHOB TEIUIOBOTO (MH(paKpacHOTro) U3IydeHus (HOMEp B y4. mocoonwn 4.4.)

5. OnbiT ®@panka u ['epua (Homep B yu. mocoduu 4.5.)

Metoauueckue YKa3aHHs K J'Ia60paTOpHBIM pa60TaM IMPUBCJACHLI B OTACJIBHOM JOKYMCHTC.
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ITo pe3ynbraram J1a60paTOpHON PabOTHI O0YUYAIOIIHUECS COCTABIISIOT OTYET, CTPYKTYpa KOTOPOTO
MPEJCTaBICHA HIKE

OTYET

CTYyJIEHTa Kypc rpynmna

1o laboparopHoit padbote No

Llenbro BeimonHeHus JIP gaBisercs

PGBYJ'IBTaTaMI/I IIPOBCACHHBIX HUCCIICIOBAHUM SIBISICTCA.........

B OTUCTC

npeodocmasiamy pe3yibmamol U cpaQuKu usmepeHull, Komopule mpeoyromcs no ycioguam oopa-
oomku,

BLIHOCUMb MOJbKO OKOHYAMENbHbLE PE3YIbMambl USMEPEHUsE MPedyemblX PU3UYECKUX GeIUYUH 6
cneoyrouiem guoe:

C HAUano 0amv HA36AHUE USMEPSEMOU GETUUUHBL, NOCIe Ye20 3HAYeHUe Pu3u4ecKoll eenruturbl X,

Komopoe npeocmaensimo (kak npasuno) 6 éude X = X T AX (Ex %) , 20e X - cpedHee 3HaueHUe
Qusuueckoii genuyunvl, AX - abcontomnas nozpewinocms, E, - omnocumenvnas nocpewnocms,;

He npedoCmasisimG NPOMeENCYMOYHbLE BbIYUCTICHUSL U POPMYTbL,

8bINUCAMb HAUbONee 8AJCHbIE (YOPMYIbL U NPOGepsieMble 3AKOHOMEPHOCTU, UCNOIb308AHHbIE 0I5
BbIUUCTICHUS UTU NPEOHA3HAYEHHbLE OJisl NPOBEPKU,

npeoocmasnams cpauKu MOMCHO HA OMOENbHOM Jaucme, OONOJTHUMENbHBIM HIOCOM ABIAEMCs
pesyrvmamol 06pabomaHnubie KOMNLIOMEPHLIMU MEMOOAMU,

eciu mpebyemcst nPou38ecmiu CPAGHEHUe USMEPEHHOU U Meopemu4eckoll (Cnpaso4tol) gusuye-
CKUX 8eUYUH, MO CPABHEHUE NPOU3EOOUMb NO OMHOCUMENbHOMY OMKIOHEHUIO (MOYHOCMU U3Me-
DpeHUst) 8eNUUUH:

m.e. 1= (X — XO) / X,, 20e X - usmepennoe snavenue gusuueckoii eenuuunsl, X, - meopemuue-

CKoe (cnpaequoe) 3Ha4Yerue qblxl,?uquKOlZ 6€/IUYUHDbL,

ITo pesynbraTam 1abopaToOpHON pabOTHI MOKHO CIENATh CIEIYIOIINE BHIBOMBL. ...

8 8b1600AX YKA3AMb OCHOBHbIE 3AKIIOYEHUS, ONpedeisieMble Yelblo U pe3yTbmamamy UsMepeHus, 2pa-
@uxos u op.

Hcnonnurens
(cTynmeHt, moamuCch, JaTa)
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[TpaBuna opopMieHNsE KOHTPOJIBHBIX PaOOT, BHIMOTHAEMBIX 00YJaIOIIAMHUCS.

®O3U: PUCH 3 kypc 1/2 rpymma (OT3U/K30U) Gamumus 1.0.
KP No 1 (Mexanuka); Bapuant No X Jlara: XX . XX.XXXX

3aoaua Ne 1
Jlano: Pemenue
a=20 ex. uzM.
®  HApPUCOBAMb PUCYHOK NOSACHAIOWUL 3a0ay) C VKA3aHue
b=3 ex. n3m. HA HeM 8cex uzudecKux napamempos u3z 0aHo,
C=6 ex. u3Mm. ® npedcmasumsv peuieHue MmMoabkKo 6 OYKEEeHHOM 6ude,
NOOCMAHOBKA YUCTIOBbIX OAHHBIX UCKTTIOYACTNCSL,
Haumu:
X=? ® ggeodenue hopmyn no xoody peuleHust 3a0auu 0enamv
MOIbKO C NOACHEHUSAMU, YMO 3ad (opMynd, noiemy uc-
NOJIb3Yemcs;
Omeem: Dopmyna 0151 UCKOMOU BEIUHUHBL U €€ YUCT080€e 3HAYEHUE
C paA3MEPHOCMbIO, KOMOPOEe BbIUUCTACTICS 8 YEPHOBUKE
X=a*b/c=10 eo. uzm. [pazmeprnocmo]
3aoaua Ne 2
Jlano: Pemenne
a=20 ex. uzM.
® HAPUCOBAMb PUCYHOK NOSACHAIOWUL 3a0ayy ¢ VKA3aHue
b=3 ex. uzm. HAa HeM 8cex husuyecKux napamempos u3z 0aHo;
C=6 ex. u3M. ® npedcmasumsv peuieHue MmMoabko 6 OVYKEEeHHOM 6uoe,
HOOCMAHOBKA YUCTIOBbIX OAHHBIX UCKTTIOYACSL,
Haiimu:
X=? ® ggeodeHue hopmyn no xoo0y peuleHus 3a0ayu 0elams
MOIbKO C NOACHEHUSAMU, YMO 3ad (opmynd, noiemy uc-
Nob3Yemcsi;
Omeem.: Dopmyna 01 UCKOMOU BEUHUHBL U €€ YUCN080€e 3HAYEHUE

C PA3ZMEPHOCMbBIO, KOMOPOE 8bIMUCIISCTCS 8 YePHOBUKE
X=a*b/c=10 eo. uzm. [pazmeprocmo]
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9.2 MeToanuyeckne peKOMEHIalUM MO MOAT0TOBKe MUCbMEHHBIX padoT

Kontpons camocrositensHOl paboThl 00ydaromuxcs 1Mo TeMaM paboueil mporpaMMbl TUCIUILTHHBI
OCYILIECTBIISICTCS] TyTEM MPOBEICHUS MUCbMEHHBIX KOHTPOJBHBIX PadOT B T€UEHHUE OTIEIHHOIO IMOJ-
HOTO 3aHATHA ISl Bceil Tpymnmbl. UMCI0 KOHTPOJIBHBIX BUPHPYETCS B 3aBUCUMOCTU OT 00beMa MpoBe-
JICHHBIX IJIAHOBBIX 3aHATUHN (JeKuui u nabopaTopHbIXx pabot). [lucbMeHHBIE KOHTPOJIbHBIE PabOTHI
MPEJCTABISAIOTCS KaKI0MY 00yJaromeMycsi pacriedyaTaHHbIMU Ha OTACIBHOM JINCTE B BUJE BapUAHTOB
CHelHalbHO MOJ00paHHBIX MO TeME 3ajad ¢ OJIM3KUMH YPOBHSAMHU cioxkHOcTH. [lepen mpoBenenuem
MMCEMEHHOM KOHTPOJILHOUM paboThl (He mo3aHee 1-2 Hemenb) o0yJaronuMcs Ha3bIBaeTCsl TeMa; Tpe/I-
JlararoTcs BapuaHThl paboT; HEKOTOPbIE BOMPOCHl KOHTPOJIbHBIX PaCCMaTPUBAIOTCS Ha JICKIUSIX, CEMU-
Hapax, KOHCYJIbTALUAX; JAal0TCS CChUIKU Ha 3aJJaUHUKH JUIsl CAMOCTOSTENbHON IO OTOBKHU.

OcHOBHBIE TEeMBI MICHMEHHBIX KOHTPOJIBHBIX PadoT:
Mexanuka, DJeKTpuuecTBO, JiaekrpomarnetnsM, Konebanus, Bomubsl, ®otomerpusi, Pru3uka MUKpO-
Mupa, KBaHTOBast MeXaHMKa

[Ipu pemenuu 3a1a4 TUCbMEHHON KOHTPOJIBHOM pabOThl OT 00ydaromuxcsi Tpedyercs onucarb mnpo-
LIECChI U SIBJICHUS ITyTE€M yKa3aHHs UCIIOJIb3YEMbIX IPU PELIEHUU 3aKOHOB, H300pa3uTh B BUJE PUCYH-
Ka C yKa3aHHeM Ha HEeM 3aJaHHBIX 3HaYeHUU (U3NYECKUX BEIWYHH; MPH PEIICHUH 3a/1a4 TpeOyeTcs
UCIOJIb30BATh TOJBKO 33/laHHble 0003HAUEHUs; PEIIeHUEe IPOBOIUTH TOJIBKO B OYKBEHHOM BHE 0e3
IIPOMEXYTOUHBIX BBIYUCICHUN; (U3NYECKUE 3AaKOHBI, IPUBIIEKAEMbIE IS PELICHUs, HEO0OXOIUMO
000CHOBATh; HE JOIMYCKAeTCsl UCIOJIb30BaHUE (POPMyYI U3 IPYTUX 3a/lay U UCTOYHHMKOB O€3 BbIBOAA U
00BsSICHEHUS MX NpUBJIeUeHHs. B KOHIE pemeHHo 3a1auu numeTcs "oTBeT", TOCe Yero 3arrchiBaeT-
Csl BBIpa)KEHHE JUIs HICKOMOW BEIMYMHBI B OYKBEHHOM BH/JIE M €€ 3HaYCHUE C YKa3aHUEM Pa3MEPHOCTH;
BCE€ BBIYUCIICHUS UCKOMOM (PU3NYECKON BEJIMYMHBI IPOBOAATCA B YUEPHOBUKE U B PELIEHUHU HE NPUBO-
nstea. OCHOBHBIE TpeOOBaHUSA U MOXKETaHUs K 0(pOPMIICHHIO 3a]1a4 IPUBEACHbI HUXKE.

ITocne mpoBeneHUss MUCbMEHHON KOHTPOJILHOW pabOThl M MPOBEPKH MpErnojiaBaTeieM, B cliydae He
coryiacus ¢ OObSIBICHHOM OLIEHKOM, 00yJaronuMcesl ImpeiaraeTcsi 3allUTUTh CBOU pabOThl B JIMYHOU
Oecese MO TeMaM pELICHHBIX 3a/a4 ¢ npenojaBareneM. [Ipu 3amuTe ocoboe BHUMaHHUE YJENsAeTCs
OMpPCACIICHUAM, IMOHATHUAM U 0a30BBIM (1)I/ISI/IT-ICCKI/IM 3aKOHaM HCIIOJIb3YCMbIX P PCUHICHWUN 3ajady. B
cllyyae, yCIIEHIHbIX OTBETOB OIIEHKA Pa0OThI MOKET OBITh TOJIBKO MOBHIIIEHA.

[lepenucbiBaHiE MMCbMEHHBIX KOHTPOJIBHBIX Pa0OT JOMYCKAETCs TOJIBKO MOCIIE BEIHECEHUS OLIEHKH 3a
BCIO TUCIUIUIMHY, 10 3aBepLICHUs paboyeil mporpaMmbl AUCHUIIINHBIL.

9.3 HNuble MaTepuabI

MeToanuyecKkue YKazaHud AJasd oﬁyqamumxcs[ 110 OCBOCHMIO JUCHMUITJIMHBbI

VYcnemHoe OCBOEHHE JUCHUILIMHBI CTYACHTOM OIpeIenseTcs, HEeCKOJbKMMHU (akTopamu:
MOCEIICHNE ayJAUTOPHBIX 3aHSATHH, IMOJTOTOBKA M BBHIIIOJHEHHWE JOMAIIHUX 3a/laHUI, CBOEBPEMEHHOE
BBINOJIHEHHUE 3aIlJIAHUPOBAHHBIX (DOPM OTUETHOCTH.

CamocrosiTenpHass paboTa CTY/IEHTOB HalpaBieHA HA 3aKPEIUICHUE TOJYUYEHHBIX HABBIKOB U
JUIs. TPUOOPETEHUS] HOBBIX TEOPETUYECKUX U (DAaKTUUECKUX 3HAHUMU, BBIOJHIETCS B YMTAIBHOM 3alie
OMOIMOTEKN U B JOMALIHUX YCIIOBUSX, MOAKPEIUISETCS Yy4eOHO-METOANYECKUM U NH()OPMALIMOHHBIM
obecnieueHreM (y4eOHUKH, yUeOHO-METOINYECKUE MTOCOOUsI, KOHCTICKTHI JIEKITUH).

CamocrosiTenpHass padoTa BBITIOIHIETCS CTyIEHTaMH C ucmoib3oBanueM [IK B gomamrHmx
yCIOBUAX, NHOO B OWMOIMOTEKE HWHCTUTYTAa IO CHEUMAIbHBIM 3aJaHUsIM B COOTBETCTBHU C
METOAMYECKUMH MaTepHallaMH, BBITAHHBIMH IperoaaBateneM. CaMocTosTenbHas paboTa BKIFOYAET
O0TpaOOTKY HAaBBIKOB aHaJM3a CUTYAIlMH, CO3JaHME MOJETH CHUTyallMM, KOTOpas HCHOJb3YeTCs B
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JAaHHOM KOHKPETHOM METO/€ BbIOOpa HAWIIydIleH aabTepHATUBBI, W pEIICHHE 3a7adud, TaKkKe K
CaMOCTOSITENIbHOM paboTe OTHOCUTCS MOATOTOBKA K J1a00OpaTOpHBIM paboTaM, MOATOTOBKA 1O TeMaM
MPONYIIECHHBIX 3aHITHH.

Hauunas c mepBoro 3aHsATHS, IpPENoAaBaTelb OOBABIAET CTYIEHTAM TEMY CIIEAYIOIIEro
3aHATHUS U CIIUCOK JIUTepaTypbl. CTYJIEHT J0HKEH 03HAKOMUTBCS C IPEIJIOKEHHBIMH UCTOYHUKAMU, B
TaKOM CJIy4ae OH Ha CJIEYIOIIEeM 3aHATUU OYAeT rOTOB K BOCIPUATHIO HOBOTO MaTepHara.

CTymeHT Juisi CaMOCTOSITENTbHO pabOThl JIOJDKEH HUMETh NPOTpaMMy Kypca, BOIPOCH K
9K3aMEHY, CIIMCOK OCHOBHOM U JOIMOJIHUTEIBHON JIUTEPATYPHI IO KYpCY.

[Tocne xaxoro 3aHATHS, MEPE] CIAEAYIOIUM, CTYAEHT JTOJKEH O3HAKOMUTHCS C MPOWICHHBIM
MarepuaioM. [Ipy BO3HHMKHOBEHHMM BOIIPOCOB WJIM HENOHUMAHUA, CTYACHT JOJDKEH HW3Y4YUTh
PEKOMEHIOBAHHYIO U JOTIOJIHUTEIBHYIO JINTEPATYPY MO KYpCy.
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IIpunoxenne 1. AHHOTAITHS
paboueii mporpaMMbl JTUCIUTIIHHBL

AHHOTAIIUSI PABOYEHA ITPOTPAMMBI JIUCHUATLIAHBI

Huctumumaa b1.0.11.01 «®usuka» peanusyerca Ha ¢axyiaprere MHDOpMALMOHHBIX cUCTeM H 0e3-
OIACHOCTH /ISl CTYZIEHTOB 1-T0 Kypca BO 2-0M ceMecTpe U 2-Tro Kypca B 3-eM ceMecTpe, 00yJaronux-
cs o mporpammMe OakanaBpuata no HarpasieHuto nmoarotoBku 10.03.01 Mudopmanuonnas Ge3omac-
HOCTh (mpoduian noAroroBku — OpraHuzanus U TEXHOJIOIHS 3aluThl HHPopManuu u besonacHocTh
AaBTOMATU3UPOBAHHBIX CHCTEM) Kadeapoli KOMIUIEKCHOH 3aluThl HH(pOpMALIUK.
ConeprkaHue JUCLUIUIMHBI OXBAaTHIBAET OCHOBHBIE pa3/ieiibl 001IeH (PU3HKH.
Llenv Oucyunaunsl: TOMOYb OCBOCHUIO COBPEMEHHOM (PM3NUECKO KapTHHBI MHUpa U METOJIOB HAYYHO-
ro MO3HAHUS NPUPOAbI, GOPMUPOBAHUE HABBIKOB MCIIOJIB30BaHMs (pU3MUECKOro ammnapaTa B npodec-
CUOHAJIBHOU JEATEIbHOCTH.
3aoavuu oucyuniunol:
— O3HAaKOMHTH C (PH3MUECKUMH 3aKOHAMH, JICKAIIUMHI B OCHOBE MIPOIIECCOB KOAWPOBAaHUS UHPOpPMa-
IIUH B CUTHAJIAX, CII0c00axX XpaHeHHs, 00padOTKH, XpaHEHHs, IEpeaayl U pueMa CUTHAJIOB;
— 00y4uTh METOJIaM MOAX0/1a K peIIeHUI0 (PU3NUYECKUX 3a]a4;
— TPUBUTH HABBIKH TUIAHUPOBAHMUS, BHIIIOJHEHUS M 00pabOTKH Pe3ylnbTaToB (PU3UYECKOTO IKCIIECPH-
MEHTAa;
— O03HAaKOMMTb C (PU3MUECKUMH MOJIEISIMU U IPUHLIUIIAMH Pa0OThl TEXHUYECKHX YCTPOMCTB;
— JlaTh HaBBIKU MCIIOJb30BAHUS COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUH JJIs MOMCKa, IPUOO-
pereHus u nepepaboTku HHPOPMALUU PU3UUECKOTO COEPKAHUS U OLIEHKH €€ JOCTOBEPHOCTH.
B coorBerctBum @I'OC BII no manpasiernro nmoaroroBku 10.03.01 Mudopmanmonnas 6e301macHOCTh
(ypoBenb OakanaBpuara) gucuuminHa b1.0.11.01 «®usukay HampaBieHa Ha (GpopMHpOBaHUE ClIETy-
FOIIMX KOMITIETEHIHN
e VK-2 — CnocoGeH onpeneisaTh Kpyr 3ajiad B paMKax [MOCTABJICHHOM LeJIM U BbIOMpPATh ONTHMAllb-
HbIE€ CIIOCOOBI UX pEIeHMs], UCXOs U3 JeHCTBYIOIUX MPABOBBIX HOPM, UMEIOIIUXCS PECYPCOB U
OTpaHUYCHUIN
—  VYK-2.1 — AHanu3upyer UMeroIuecs pecypchbl U OTpaHUYEHUs], OLICHUBAET U BBIOUPAET ONTH-
MaJIbHbIE CIIOCOOBI PEIICHUs TOCTaBIEHHBIX 3aa4
—  VYK-2.2 — CnocobeH HCIoib30BaTh 3HAHUS O BKHEHIINX HOpMaX, HHCTUTYTaxX M OTPACIIsAX
JEHCTBYIOLIEr0 POCCUIICKOTO MpaBa AJis ONpeesieHus: Kpyra 3a1a4d U ONTUMAIbHBIX CIIOCOOOB
UX peLIeHus
e OIIK-4 — CriocoOeH mpUMEHSITh HEOOXOAUMBbIe (PM3UUECKUE 3aKOHBI M MOJICNIU JIJIsl pelIeHUs 3a1a4
poheCCHOHATILHOM 1eATEIbHOCTH
— OIIK-4.1 — 3naeT 0CHOBONOJIATAIOIIME IPUHLIUIIBI MEXaHUKHU, TEPMOJIMHAMUKH, MOJIEKYJIAP-
HOM (pU3MKHU, KBaHTOBOW (PM3MKH; MOJIOKEHUS SJIEKTPUUECTBA U MarHETHU3Ma, KOJIeOaHU! 1
OINTUKHU
— OIIK-4.2 — YMeeT nenath BBIBOABI U ()OPMYIMPOBATH UX B BUJIEC OTYETA O MPOJICITAHHON UC-
CJIeIOBaTENbCKOM padboTe
— OIIK-4.3 Bnaneer meTogamu pacuera
e OIIK-11 — CnocoGeH MpoBOAUTH SKCIIEPUMEHTHI M0 33JJaHHOM METOAMKe U 00pabOTKy UX pe3yib-
TaTOB
— OIIK-11.1 — 3HaeT craHgapTHBIE BEPOSITHOCTHO-CTATUCTUYECKHE METO/IbI aHAJIN3a dKCIIepHU-
MEHTaJIbHBIX JAHHBIX
— OIIK-11.2 — YMmeet CTpOUTh CTaHJApTHBIE MPOLIEAYPHI IPUHATHUS PEIICHU, HA OCHOBE UMe-
IOLUXCS SKCIIEPUMEHTAIIBHBIX TaHHBIX
— OIIK-11.3 — BnaseeT HaBbIKaMH IO MPOBEJCHUIO HKCIIEPUMEHTA 110 33aHHOW METOAMKE C CO-
CTaBJICHUEM UTOTOBOTI'O JJOKYMEHTa
B pe3ynbraTe 0cBOSHUS NUCHUIUIMHBI O0yYaOIIHICS TOJIKEH:
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3HATH!
— OCHOBHBIE TIOHSTHS, 3aKOHBI X MOJIEIH MEXaHUKH;

— OCHOBHBIE IOHSTHS, 3aKOHBI U MOJEIIH JIEKTPHUECTBA U MarHETU3Ma;

— OCHOBHBIE TIOHSATHS, 3aKOHBI U MOJIETIH TEOPHH KOJIEOAHUN U BOJIH, ONITHKH,

— ocobenHocTH (puznyeckux 3PGEKTOB U SIBICHHUHA, UCTIOIB3YyEMBIX I oOecredeHus HH(popMalu-

OHHOI1 O€30IMaCHOCTH;

YMETb:
— TNPUMEHATH QU3NYECKUH IMOAXO0/ IPH PEIICHUH MPAKTUYECKHX 3a/1a4;
— TNPUMEHATH MOJTYy4YEeHHBIC 3HAHUS ITPU OCBOCHUH MOCIIETYIONINX 0a30BbIX AUCIUILINH, CIICIIKYPCOB
— TNPHUMEHATH MOJyYEHHBIE NPH PEIICHUH MPAKTUYECKUX 33]a4 OpraHU3alMy 3alIUThl WH(OpMAIHN
Ha 00BEKTax;
BJIAJICTh:
— HaBBIKAMH NPOBEJCHUS (PU3MYECKOTO HKCIIEPUMEHTA 1 00paOOTKH €ro pe3ysibTaToB.

Paboueii mporpamMMoii IpeyCMOTPEHBI CIICAYIOIINE BUIbI KOHTPOJISL: TEKYIH KOHTPOJIb yCIIeBa-
eMOCTH B (hopMe OIpoca, 3alIUThl JAOOPaTOPHBIX paboT, MPOMEXKYTOUYHAsl aTTecTauus B (opMe MHCh-
MEHHOW KOHTPOJILHOH paboThI, 3a4eTa BO 2-OM CEMECTpPEe M IK3aMeHa B 3-M CEMECTpE.

OO01mas Tpy10eMKOCTh OCBOCHHS TUCITUTUTHHBI COCTABIISIET 8 3a4€THBIX eMHHUIIBI, 288 Jaca.



