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1. IEJIM Y1 3AJJAYM OCBOEHUSI JUCIIATIIAHDBI

1.1. leab0 OCBOEHHS AMCUMILIMHBI SBJSIIOTCA (OPMHUPOBAHHUE Y CTYJIECHTOB OOIIEro
(U3HYECKOTO MUPOBO33PEHUS, IIEILHOTO MPEICTABICHUS O TPOIECCaX U SBICHHSIX, TPOUCXOISIINX
B HEXHMBOH W OKMBOH TpUPOJE, HAydyHOro croco0a MBIIUICHUS, YMEHHS  BHUJCTh
€CTECTBEHHOHAYYHOE COJIep)KaHHE TPOOJieM, BO3HHUKAIONMX B MPAKTHYECKOH JEATeIbHOCTH
CIICIIUAINCTA, A TAK)KE PA3BUTUE (PU3HUUECKOTO MBIIUICHHS.

1.2. 3agauyu ocBOeHMSI TUCHUILTHHBI (MOXYJIs1):

— H3YYCHHE 3aKOHOB OKPYXKAIOILIETr0 MUPa B UX B3aUMOCBSI3H;

— O3HAKOMJICHHE CTYACHTOB C HCTOPHUEH M JIOTUKOM pa3BUTUS (U3UKHU U OCHOBHBIX €€ OTKPBI-
THIL

— OCBOCHHME OCHOBHBIX (PM3NYECKHX TEOPHM, MMO3BOJSIOIIMX ONUCATh SIBIECHUS B MPUPOJE, U
IIPEIEI0B IPUMEHUMOCTH 3TUX TEOPUM U1 PEILEHUSI COBPEMEHHBIX U IIEPCIEKTUBHBIX TEXHOJIOIU-
YECKHX 3a/1a4;

— (¢dopMHpOBaHUE Y CTYACHTOB OCHOB €CTECTBEHHOHAYUYHOW KapTUHBI MUDA;

— (GopMHpOBaHHE HABBIKOB IO HPHUMEHEHHIO NOJOXKEHUH (yHAAMEHTAIbHOW (GHU3UKU K
IPaMOTHOMY Hay4HOMY aHAJIM3Y CUTYyalUil, C KOTOPBIMU MH)KEHEPY IPUXOJUTCS CTAIKUBATHCS IIPU
CO3JJaHUU HOBOM TEXHUKHU U HOBBIX TEXHOJIOTU;

— oBnajaeHue (QyHIaMEHTaIbHBIMH MPUHIUIAMUA U METOAAMHU PEIICHUS HayYHO-TEXHUYECKHX
3a1ad4;

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI

YueOHast nucuuruinHa (Moayib) «®Dusuka» BKIIOYEHA B 00sS3aTelNbHBIA MEpeYeHb IUCIIH-
TUTHH 0053aTeIbHON YacTH 00pa30BaTeIbHON MPOTrPAMMEI BHE 3aBUCHMOCTH OT €€ HAIPaBICHHOCTH
(mpoduns). Juctumnnuna peanusyetcs B coorsercTBuu ¢ Tpeboanusimu GI'OC, OIT BO u VII, no
JTAHHOMY HAIPABJIECHUIO TOATOTOBKH.

JucnunnuHa 6a3upyeTcs Ha CIeAYIIUX JUCHUILTHHAX: «Du3nka» B 00bEMe Kypca cpe-
HEeH IIKOJIBI.

Hucuunnuna «®u3nkay sBISETCS OCHOBOMOJATrAaroWEeH sl U3Yy4eHUsl CIAEAYIOIMNX UCIIU-
muH: «Teopernyeckas mexaHuka», «CONPOTUBIICHUE MATEPUATIOBY, «DJIEKTPOTEXHUKA, DIIEKTPO-
HUKa U 3IIEKTPONPUBOIY», «Teopus konedanuiiy, «[ uapasirka U rTuAPOITHEBMOIIPUBOIY.

3. KOMIIETEHIIMHX OBYYAIOIIETI'OCsl, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUSA JMCIIAITJIMHBI

3.1. TIporecc m3ydeHUsT TUCIMILIAHBI (MOJIYJISI) HANpaBieH Ha (OPMUPOBAHUE IIEMEHTOB
crenyromei odmenpodeccunonansHoi kommnereHuu B coorserctBuu ¢ OIIOIT BO mno nampasie-
Huto oarotoBku 23.03.02 «HazemMHbIe TPaHCITOPTHO-TEXHOJIOTHUECKHE KOMILIEKCHI:

OIIK-1 CrnocobeH mpUMEHATh €CTECTBEHHOHAy4YHbIE€ W OOIIEMH)KEHEPHbIE 3HAHMS, METOIbI
MaTeMaTHYECKOro aHAJIN3a U MOJEIHPOBAHUS B IPO(PECCHOHANBHOM NeATEIHHOCTH.

dopmMupoBaHUe yKa3aHHBIX KOMIETEHIMH pa3MeleHo B Taduure 1.



Tabmuma 1 - DopMupoBaHre KOMIETSHIINN TUCITUILTHHAMEI

HaunmenoBanue
JTUCTIUTUIAH, GOpMHUpPYIO-
HIUX
KOMIIETCHITUIO
COBMECTHO

CemecTpsl (OPMUPOBAHUS AUCIUIUINHBL

OIIK-1

Hauepmamenvnas  2eo-
Mempus.

Xumus.

Mamemamuxa.

Dusuxka.

Teopemuqecm}l MmexaHu-
Kd.

Mamemamuueckas cma-
mucmuka

Conpomuenenue mame-
puanos.

Mamepuanogedenue.

Texnonocus  KOHCMpYK-
YUOHHBIX MAMEPUAO8

DnexmpomexHuxa, 9nex-
MPOHUKA U IILEKMPONPU-
600

Memponocus, cmanoap-
musayus u cepmuguxa-
yus

Teopuﬂ MeXAHUIMO8 U
MAMUHR

Tuopasnuxa u euopon-
He8MONpU8oo

Teopus konebanuil

Hemanu mawun u ocro-
8bl KOHCMPYUPOBAHUSL

Hoozomoexa k coaue u
coaua 20cyo0apcmeeHHo-
20 oK3aMeHa




3.2. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy'leH]/lﬂ Mo TUCHUIIJIMHE, COOTHECCHHBIX C IVIAHUPYEMBIMHU pe3yJibTaTaMi 0CBOCHUHA OIL

Tabnuma 2 - [lepeuenp IaHUPYEMbIX PE3yIbTATOB 00YUEHHUS 110 IUCHUIUIMHE, COOTHECEHHBIX C IUIAHUPYEMBIMH PE3yJIbTaTaMU OCBOCHUS

KOI{ 1 HAUMCHOBAaHUC OIIeHO‘lHBle cpeacrea

KO}I 1 HAUMCHOBAaHUEC

KOMIICTeHIHH HHIMKATOPA J0CTHIKe- Ilnanupyemble pe3yJbTaTbl 00yUYeHHUs M0 JUCHUILINHE Tekymero IIpomeskyTOUHOM
HHUS KOMIIETEHIIUN KOHTPOJIst arTecTalun
OIIK-1. Cmocoben mpu- | OIIK-1.1. Hcnoms3yer | 3HATh: Ymersb: Baaners: Bonpocer gns ycr- | Bonpocsl miist ycTHO-
MEHSITh CCTECTBCHHOHAYY- | CCTECTBCHHOHAYYHBIC - OCHOBHBIC (m3mye- | - HCHONB30BaTh (U- | - HABBIKAMHU OIHCa- | HOTO  codeceloBa- | TO  cobeceTOBaHHUSA:
HBIe W OOINEHMH)KCHEpHBIC | 3HAHWSA [UIA PEIICHHS | CKHE 3aKOHBI B 00JNa- | 3MYECKHe 3aKOHBI U | HUS (m3ndeckux | HAA 1O J1adoparop- | OMIIETHI
3HAHUS, METOABl MaTeMa- | 3ajad Npo(ecCHOHallb- | CTH MEXaHWKH, DJICK- | pelieHHs TpakTH4e- | SBICHUA W pEIIeHUs | HBIM paboTaMm. DK3aMCHAITNOHHBIE
TUYECKOTO aHajW3a W MO- | HOW JAEATEIEHOCTH TpUYeCcTBa, OMNTHKH, | CKHX 3amad mpodec- | THOOBEIX  oOmenH- | Otdersl mo jmabopa- | 3amadn.
JIeMupoBaHus B Tpodec- Ha KOTOPBIX OCHOBA- | CHOHAIBHOW NEeSTeNb- | KCHEPHBIX 3amad | TOPHBIM paboTaM.
CHOHAJILHOU JAEATEIEHOCTH HBl TPHUHIUNGI Jei- | HOCTH. npodeccuonanpHoil | KoHTponpHBIE — pa-
CTBUSI OOBEKTOB TPO- JIeATETbHOCTH. 00THI

(beccroHanbHON -
TCJIIBHOCTH.




4. CTPYKTYPA U COAEPKAHUE JUCIIAITJIMHBI

4.1. PacnpenejieHue TPYA0EMKOCTH JUCHUILIMHBI 110 BUIaM padoT 1Mo ceMecTpam

OO61mas Tpy10EMKOCTh JUCLUILIMHBI cocTaBisieT 9 3au.en. 324 yaca, pacupelesieHue Ja-

COB I1O0 BUAaM pa60T " CEMECTpaM IMPEACTABIICHO B Ta6J'II/II_[e 3.

Tabmuma 3 — Pacripeaenenne Tpy10EMKOCTH JUCITUIIIIMHBI 110 BUaM paboT Mo ceMecTpaM

TpyaoémkocTs B yac
Bup y4eOHoii padoThI Bcero B 1.4. mo cemecTpam
qac. 2ceM |  3cem

@opMaT U3yuyeHHs IMCIUIIHHBI ouHas
OO0mas Tpy106MKOCTh JUCIUTUINHBI TI0 Y4eOHOMY IIJIaHy 324 180 144
1. KonrakTHas pa6ora: 163 90 73
1.1. AyauTopHasi paboTa, B TOM YHUcJI€: 153 85 68
3aHATHS JeKIMOHHOTO THMA (JI) 68 34 34
3aHsTus ceMuHapcekoro tuna (I13-cemuHapsl, IpakT. 3aHATHS U AP) 51 34 17
nabopartopubie paboTsl (JIP) 34 17 17
1.2. BHeayauTopHasi, B TOM 4HcJe 10 o) 5
KypcoBast pabora (mpoekt) (KP/KII) (koHCynbTaIINSA, 3a1IMTA)
TEKYIIMI KOHTPOJIb, KOHCYJIbTAIIMN IO AUCIUIUINHE 10 5 5
KOHTaKTHas paboTa Ha npomexyTouyHoM KoHTpose (KPA)
2. CamocTrosiTesabHas padora (CPC) 71 45 26
pedepar/acce (MMOAroTOBKA)
pacuétHo-rpadudeckas padora (PI'P) (moaroroska)
KOHTpPOJIbHAsI paboTa 2 ceM 3 cem
kypcoBas padota/mpoext (KP/KIT) (monroroska)
CaMOCTOSITENTLHOE M3YUYEHHE Pa3/IeNoB, CAMOIIOATOTOBKA (MTPopaboT-
Ka ¥ MMOBTOPEHUE JICKIIMOHHOTO MaTepualia U MaTepraia yueOHUKOB 71 45 26
1 yueOHBIX TTOCOOUIA, MOATOTOBKA K JJA0OPATOPHBIM U MPAKTUYECKUM|
3aHSTHSM, KOJUTOKBUYM H T.JI.)
ITonroToBka K 9K3aMeHy (KOHTPOJIb) 90 45 45




4.2. Coaep:kanue TUCUMILIUHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Tabnuna 4 - Conepxanue JUCIUTLIMHBI, CTPYKTYPUPOBAHHOE IO TEMaM

Bunnl yue6Hoii padoTsl (dac)

Ilnanupyemble
(KOHTpoOJINpYyeMBbIe) KonrakrHas pabora h ;>}A HanMeHOBANME HCHOIL HaumenoBanue
pe3yJabTaThl 0CBO- AT pa3padoTaHHOIO
— s 3yeMbIX aKTHBHBIX U
enusn: xoa YK; HaumeHnoBaHue pa3aesioB, TeM = Do o= |8 E g 5 : Buag CPC HHTeDAKTHBHEIX 060230 DJIeKTPOHHOI0
2 -
OIIK; IIK u nnan- = SZ2 |E§ = 58 ¢ P paso Kypca (TpyaoeMm-
= Sz o |E®E S8E BATeJILHBIX TEXHOJIOTHit
KAaTOPBI TOCTHKe- 2 Ceg |4 8 2 o5 KOCTh B Yacax)
o =]
HHSI KOMIIeTeH Uit = = F e |2E 8 s =
= S
2 cemecTp

OIIK-1
NOIIK-1.1

Pasnea 1. Pusnyeckue 0CHOBbI KJIACCUYECKOH M PeIITUBUCTCKOM

MEXaHHKH

Tema 1.1. DireMeHTH KWUHEMATUKHU 2,0 4 [TogrotoBka K JIEKIUAM
[6.1.1], [6.1.4], [6.1.5]

IIpakTnyeckoe 3aHATHE 1. 3,0 IMoaroroBka K IpakTHue-

Kunemaruka BpaliaTeiabHOro JABH- CKuM 3aHATHSIM  [6.2.9],

JKCHHUS [6.2.19], [6.2.20]

Tema 1.2. [Qunamuka Mmatepuaisb- | 3,0 4 I[TogrotoBka K JIEKIUSAM

HOH TOYKM U TIOCTYNATEeIbHOTO [6.1.1], [6.1.4], [6.1.5]

JIBIDKEHUS TBEPJIOTO Tela.

Tema 1.3. PaGoTa u sHEprus. 3,0 4 I[TogrotoBka K JIEKIUAM
[6.1.1], [6.1.4], [6.1.5]

IIpakTuyeckoe 3aHATHE 2. 4,0 IMoxroroBka k mpakTHue-

3aKOHBl COXpPAHEHUS] DSHEPrHUU WU CKMM 3aHsATHsAM [6.2.9],

HMITYJIbCa

[6.2.19], [6.2.20]

JlaGopaTtopnasa pa6ora Nel Me-
XaHUYECKHUH ynap

40

IMoaroroska K JabopaTop-
HBIM paboram [6.3.2]

JunarHocruueckuii Ge3ole-
HOYHBIH KOHTPOJb, Iy4YIle
B3aMMOKOHTPOJIb;

2. PasHOypoBHEBEIE Kaue-
CTBCHHBIC, pACUCTHEIC,
rpadudecKue 3a1aHus;

3. (u3uuecKkWil IUKTAHT,

OnuII-01IpOC;

4, PabGora c cucTeMaTH3U-
pyroumMe,  0000Ia0-
UMM TaOJUIIAMU, JIO-
TMYECKUMH CXEMaMHU.

IIpu um3yyeHunm HOBOro Ma-
Tepuana-ciaig mokas. Cos-
MECTHO C HATypHBIM JKCIie-
PUMEHTOM CO3Jal0T €AUHYIO
AaKTHUBHYIO I103HaBATEJIbHYIO
cpely, B KOTOPOH y4YHTENb

Koncnekr nexuui




Buasbl yue6Hoii padortsl (4ac)

IInanupyemsbie
(KOHTpOJIHpYeMbIe) KonTakTHas pa6ora b
pe3yabTaThl 0CBO- aE E §
enus: xox YK; HaumeHnoBaHue pa3aesioB, TeM . - d = -~ Bupg CPC
OIIK; IIK u unau- = SSZ|EZ 5 8
> = &S25 |ES g 28«

KaTopPbI 10CTHIKe- % S 2 29 F Z = 5

HHUS KOMIIeTeHLM I = =R é—.% S S =
Tema 1.4. Jlunamuka Bpamatens- | 3,0 4 I[TogrotoBka K JIEKIUAM
HOTO JBHKCHUSI TBEPIOTO TEla. [6.1.1], [6.1.4], [6.1.5]
IIpakTHyeckoe 3aHATHE 3. 4,0 IMogroroBka k mpakTHye-
OCHOBHOE ypaBHEHHE [IWHAMHKH CKMUM 3aHsATHIM [6.2.9],
BpaIaTeIbHOIO TBHKCHUS [6.2.19], [6.2.20]
IIpakTnyeckoe 3aHATHE 4. 3,0 IMonroroBka Kk TmpakTHue-
3aK0H COXpaHEHHs] MOMEHTa HM- CKUM 3aHsATHAM [6.2.9],
myJsbca [6.2.19], [6.2.20]
JlabopaTopHnasi padora Ne2 U3y- 4,0 IMoxroroBka k naboparop-
YEeHHE OCHOBHOI'O 3aKOHA JIMHAMU- HbIM pabortam [6.3.2]
KH BPalIaTeIbHOTO JBIKEHUS
Tema 1.5. Dnementsl Mmexauunku | 2,0 4 [TogrotoBka K JIEKIUAM
JKHIKOCTEH. [6.1.1], [6.1.4], [6.1.5]
Tema 1.6. DiemenTs! crienpansaon | 2,0 5 I[TogrotoBka K JIEKIUAM
(4acTHOM) TEOPHH OTHOCUTEIBHO- [6.1.1], [6.1.4], [6.1.5]
CTH.
CamocrosiTeIbHAsT paGoTa MO 25,0
ocBoenmio 1 pazgena:
pedepar, 3cce (Tema)
pacuérHo-rpadpuyeckasi padora
(PTP)
KOHTpOJbHas padora
Hroro no 1 pazneny 15,00 | 8,00 14,00 | 25,00

HaumeHoBaHHe HMCIOJIb-
3YEMbIX AKTUBHBIX U
HUHTEPAaKTUBHBIX 06pa30-
BaTeJbHBIX TEXHOJOTHH

cepueit ymeno momoOpaH-
HBIX BOIPOCOB M 3aJaHUi
BO30Y)KIaeT W HaIpaBiseT
MBICIIb 00yYarOUIUXCS K HO
BO30YyX/laeT ¥ HampaBisieT
MBICIIb 00Y4YaIOIIUXCS K HO-
BbIM TCOPCTUYCCKHUM BBIBO-
JaM.

BBIM TEOPETUYECKUM BBIBO-
nam. Jlanee B Xone 3akpern-
JICHHSl YTOYHSCT, KOPPEKTH-
pyeT MOHMMaHWE YYallHMH-
Csl HOBOTO 3HaHUs, (GOpMU-
pyeT INepBOHAuYalbHbIE yMe-
HHUSL

B xone oObsicHeHus u 3a-
KpeIUIEHHsT HOBOTO MaTepH-
ama Kaapel JIOJDKHBI OBITH
pa3HOOOpa3HBIMH,  YTOOBI
OXBaTHTh BCE MOMEHTHI MO-

3HAHUA: aJITOPUTM IIOUCKaA
peuicHuA IIOCTaBJICHHOU
HpO6J’I€MH, OLICHHUBAHUEC

aIbTepHATHB, OOHapyXEeHHE
CIIEJICTBUH U UX 3HAYUMOCTU
B TEOPHUH U T.1I.

HaumenoBanue
pa3padoTaHHOIO
DJIEKTPOHHOT' 0
Kypca (TpyaoeM-
KOCTh B Yacax)




Buasbl yue6Hoii padortsl (4ac)

IInanupyemsbie
(KOHTpoOJIMpYyeMBbIe) KouraxrHas pabora S HaumenoBanue
EED HaumeHOBaHHE WCHOJIB-
pe3yabTaThl 0CBO- 3 P pa3padoTaHHOrO
— s 3yeMbIX AKTHBHBIX U
enus: xox YK; HaumeHnoBaHue pa3aesioB, TeM . d = R = Bupg CPC DJIeKTPOHHOT0
= & Q3 |F= ce = HHTEPAKTHBHBIX 00pa30-
OIIK; IIK u uHau- = S 2R |Esx 5€° . Kypca (Tpyaoem-
= St o |[E®F S8 E BATeJIbHBIX TEXHOJIOTHIt
KaTOPBI J0CTHKe- 2 Cae (24 8 25 KOCTh B Yacax)
N )
HHUSI KOMIIeTeHIHii = SI=I-7 5.5 S g =
2]
Pasnea 2. OcHOBBI MOJIeKYISIPHO GU3NKHM H TEPMOIMHAMMKHU
OIIK-1
HOIIK-1.1
Tema 2.1. Momnexynsapao- | 3,0 5 [TogrotoBka K JIEKIUAM
KAHETUYECKash TEOPHs HACATbHBIX [6.1.1], [6.1.4] JluarHocTiyeckuii  6e3orre-
ra3oB. HOYHBI KOHTPOJb, IyYIle
B3aHMOKOHTPOIIB;
Tema 2.2. OcHoBBI TepmomuHamu- | 3,0 5 [TogrotoBka K JIEKIUAM P
ﬁd' 5 KT 50 1[_?'1'1]’ [6.1.4] 5. PazHoypoBHEBBIE
TpaRTuqecxoe 3;HﬂTl/le o . , ONTOTOBKA K npa1<6T1émge- KAYCCTBEHHBIC, DACUETHBIC,
epPMOJMHAMHUKA. DHTPOTIHUS CKUM 3aHsATHAM [6.2.9], rpadHUeCKHe 3ATAHNS,
[6.2.19], [6.2.20]
JlaGopaTtopHas  pabora  Ne3. 4,0 Hoxaroroska k naboparop- | g busnueckuii  uK-
Omnpenenenne otHomenus Cp/Cv HBIM paboTam [6.3.2] TaHT, GIHL-ONPOC;
MetonioM Kiiemana-Jlesopma
CamocrosiTenbHast  padora 1mo 10,0 7 Pa6oTa ¢ cHcTeMa-
OCBOEHHIO 2 pa3jieiia: TH3HPYIOIMMH, 060GMIa0-
pedepar, 3cce (Tema) UMH TaOJIMIAMU, JIOTHYe-
pacuérHo-rpadpuueckass  padora CKHMH CXEMaMH.
(PT'P)
KOHTpOJIbHAS pafoTa IIpu un3yyeHuum HOBOro Ma-
Tepuana-ciaiin mokas. Cos-
HTtoro no 2 pazmeiry 6,00 4,00 2,00 | 10,00 p
MECTHO C HATypHBIM 3KCIIe-
OIIK-1 Paznea 3. DiiekTpuyecTBO 1 MATHETU3M PUMEHTOM CO3/AI0OT €AUHYIO
HNOIIK-1.1 AKTUBHYIO IT03HABATEIBHYIO
Tema 3.1. DnexkrpocTaTuka. 8,0 3 IMogroroBka x JNEKIUSIM cpelly, B KOTOPOH ydHTelb
[6.1.2],[6.1.4], [6.2.5] cepuell ymeno 1ono0paH-
IIpakTuyeckoe 3aHsITHE 6. 4,0 IMoaroroBka K TMpakTHYe- | HBIX BONPOCOB M 3aJaHHUU
Meton cynepro3uiu cKkuM 3aHaTHsIM  [6.2.9], | BO30y)KIaeT W HampasiseT
[6.2.19], [6.2.20] MBICJIb 00y4aromuxcsi K HO-

10




Buasbl yue6Hoii padortsl (4ac)

IInanupyemsbie
(KOHTpOJIHpYeMbIe) KonTakTHas pa6ora b
pe3yJbTaThl 0CBO- aE E §
enus: xox YK; HaumeHnoBaHue pa3aesioB, TeM . - d = -~ Bupg CPC
OIIK; IIK u nuau- = S22 |E5 s5e 8
> = &S25 |ES g 28«
KaTopPbI 10CTHIKe- % S 2 29 F Z = 5
HHUS KOMIIeTeHLM I = =R é—.% S S =
IIpakTuyeckoe 3aHATHE 7. 4,0 IlogroroBka K mpakTHye-
Teopema Caycca CKMM 3aHATHsIM [6.2.9],
[6.2.19], [6.2.20]
IpakTuyeckoe 3aHATHE 8. 3,0 IMonroroBka K TmpakTHue-
PaboTta cunm 35€KTpPOCTaTHUECKOTO CKMUM 3aHsATHIM [6.2.9],
noJist. [Toreniman [6.2.19], [6.2.20]
JladopaTopHas pa6ora Ne 4 50 IMoxroroBka k naboparop-
DKCrepUMEeHTabHBIE  HCCIeI0BA- HbIM pabortam [6.3.3]
HUS DJIEKTPOCTATHYECKUX MOJIEH ¢
IIOMOIIBIO 3JEKTPOJIUTUYECKOU
BaHHBI
Tema 3.2. IlocrosuHEN 31ekTpu- | 2,0 2 [TogrotoBka K JIEKIUAM
YECKHM TOK. [6.1.2], [6.1.4], [6.2.5]
IIpakTuyeckoe 3aHATHE 9. 4,0 IMoxroroBka k mpakTHue-
IIpasmna Kupxroga. 3akoHBI mO- ckuM 3aHsaTHAM  [6.2.9],
CTOSIHHOTO TOKa [6.2.19], [6.2.20]
Tema 3.3. MaraurocraTuka. 3,0 3 I[TogrotoBka K JIEKIUAM
[6.1.2], [6.1.4], [6.2.5]
Ipaktuueckoe  3ansatme  10. 3,0 IMoxroroBka k mpakTHue-
3akon buo-CaBapa. 3akoHn Amnepa. cKkuM 3aHsaTHAM [6.2.9],
MaruuTHOe TMOJie  JIBHYKYIIEroCs [6.2.19], [6.2.20]
3apsana. Cuna JlopeHia
Tema 3.4. DnekrpomMarHuTHas HH- 2
JYKIUS.
CamocrosiTeJibHAsi  padoTa 1o 10,0
0CBOeHHI0 3 pa3jiena:
pedepar, 3cce (Tema)
pacuérHo-rpaduyeckass pabora

(PTP)

KOHTpOJIbHasi padoTa

HaumeHoBaHHe HMCIOJIb-
3YEMbIX AKTUBHBIX U
HUHTEPAaKTUBHBIX 06pa30-
BaTeJbHBIX TEXHOJOTHH

BEIM TEOPETHYECKIM BBIBO-
nam. Jlanee B xozae 3akper-
JIEHUs] YTOYHSET, KOPPEKTU-
pyeT IIOHUMAHUC y‘IaIlII/IMI/I-
Csl HOBOTO 3HaHUs, (GopMU-
pyeT nepBOHavYalIbHLBIE yMe-
HUsL.

B xome oOBsicHeHWs u 3a-
KPEIUICHUsT HOBOI'O MaTepH-
anma Kaapel JIOJDKHBI OBITH
pa3HoOOpa3HBIMH,  YTOOBI
OXBaTHTh BCE MOMEHTHI MO-

3HaHMS: aJTOPUTM TMOHCKa
peleHus MIOCTaBJIEHHOMN
POOJIEMBI, OIICHUBAHHE

aIbTepHATHB, OOHapyXeHHE
CIIEICTBUU U MX 3HAUYMMOCTH
B TEOPUH H T.JI.

HaumenoBanue
pa3padoTaHHOIO
DJIEKTPOHHOT' 0
Kypca (TpyaoeM-
KOCTh B Yacax)
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Buasbl yue6Hoii padortsl (4ac)

IInanupyemsbie
(KOHTpOJIHpYeMbIe) KonTakTHas pa6ora b
pe3yJbTaThl 0CBO- qE E §
enus: xox YK; HaumeHnoBaHue pa3aesioB, TeM = Vo e ? = g 5 : Bupg CPC

OIIK; K u ungu- = %5 = EE = 5§ S

KATOPbI 10CTHIKe- g S §\§ 2 = :" =

HHUSI KOMIIeTeHIHii = SI=I-7 é—. g S g =
HUTOI'O 3A CEMECTP 34 17 34 45

OIIK-1 Tema 3.4. DnekrpomaruutHas uH- | 5,0 4 [ToaroroBka K JEKIUSM

HOIIK-1.1 JIYKITHSL. [6.1.2], [6.1.4], [6.2.5]

HOIIK-1.2 IMpakTuyeckoe  3aHATHE 11. 3,0 IMoarotoBka K MpaKkTHYe-
ONeKTpOMarHuTHas HHAYKITUS CKMUM 3aHsATHIM [6.2.9],

[6.2.19], [6.2.20]

JlaGoparopHass  padora  NeS 50 IMoaroroBka K maboparop-
OKCIIepUMEHTaJbHBIE  HCCIICIO0BA- HbIM paboTam [6.3.3]
HUSI DJICKTPOMATrHUTHOM WHIYKIIUH
CamocrosiTeIbHAsT paGoTa 1Mo 4,0
0CBOeHMIO 3 pa3jeJa:
pedepar, 3cce (Tema)
pacuéTHo-rpaduyeckasi padora
(PTP)
KOHTpOJbHas padora
Hroro mo 3 pa3mery 18,00 | 10,00 21,00 | 49,00

OIIK-1 Pasnen 4. Kojie6anus 1 BOJIHBI

MOIIK-1.1 Tema 4.1. Mexanudeckue u 3nek- | 5,0 4,0 [MomroroBka K JEKIHSIM

MOIIK-1.2 TPOMArHUTHBIE KOJIEOAHUSL. [6.1.2], [6.1.4], [6.2.5]
Ipaktuyeckoe  3amatme  12. 3,0 IMoxroroBka k mpakTHue-
CoOCTBeHHBIE KOJICOaHMsI CKuM 3aHATHSIM  [6.2.9],

[6.2.19], [6.2.20]

Ipaktuyeckoe  3anmatme  13. 3,0 IMoxroroBka k mpakTHue-
BrinyxneHnele koneOaHus. Bek- cKuM 3aHsaTHAM [6.2.9],
TOPHBIC THATPAMMBI [6.2.19], [6.2.20]
JladopaTopHasi pa6ora Ne6 4,0 [ToaroroBka k madoparop-
HccnenoBaHue 3J1€KTPUYECKUX KO- HbIM pabortam [6.3.3]
ne0aHmMH
Tema 4.2. Yupyrue u snexrpomar- | 3,0 4.0 [ToaroToBka K JEKIUSAM
HHUTHBIC BOJIHBL. [6.1.2], [6.1.4],[6.2.5]

HaumeHoBaHHe HMCIOJIb-
3YEMbIX AKTUBHBIX U
HUHTEPAaKTUBHBIX 06[.)230-
BaTeJbHBIX TEXHOJOTHH

1. JluarHoctudeckuii 6e30-
LIEHOYHBIH KOHTPOJIb, TY4IIe

B3aMOKOHTPOJIb,

5. PasHOypoBHEBBIE Kaue-
pacdeTHbIe,

CTBEHHBIE,
rpadudeckue 3a1aHus;

6. Qusmueckuit
OJnIT-01IpOoC;

7. Pabora ¢ cucremMarusu-
00600111ar0-
UMK TaOIUIAMH, JIO0-

pyiOLHMH,

HaumenoBanue
pa3padoTaHHOIO
DJIEKTPOHHOT' 0
Kypca (TpyaoeM-
KOCTh B Yacax)

JIMKTaHT,
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Buasbl yue6Hoii padortsl (4ac)

IInanupyemsbie
(KOHTpOJIHpYeMbIe) KonTakTHas pa6ora b
pe3yJbTaThl 0CBO- aE E §
enus: xox YK; HaumeHnoBaHue pa3aesioB, TeM = Vo e ? = g 5 : Bupg CPC
OIIK; K u ungu- = %5 = EE = 5§ S
KATOPbI 10CTHIKe- g S §§ 2 = :" =
HHS KOMIIeTeH Ui = = a (2B {3 g =
=S
Ipaktuyeckoe  3anaTue  14. 3,0 IlogroroBka K mpakTHye-
Yupyrue BOJHBL DIEKTPOMArHHUT- CKMM 3aHATHsIM [6.2.9],
HBIC BOJIHEI. [6.2.19], [6.2.20]
CamocrosiTeIbHAs  paGoTa 1Mo 8,0
OCBOEHHIO 4 pa3eiia:
pedepart, dcce (Tema)
pacuérHo-rpadpuueckass  padora
(PT'P)
KOHTpOJIbHasA padoTa
Hroro no 4 paznexy 8,00 4,00 9,00 | 8,00
OIIK-1 Paspea S. BostHoBasi onTHka
MOIIK-1.1 Tema 5.1. MaTepdepennns cera. 3,0 3 [TogrotoBka K JIEKIUAM
MOIIK-1.2 [6.1.2], [6.1.4], [6.2.5]
IIpaktuueckoe  3amaTme  15. 2,0 IMoxroroBka k mpakTHue-
Wurepdepennus ceera. CKUM 3aHsaTHIM  [6.2.9],
[6.2.19], [6.2.20]
JladopaTopHasi pa6ora No7 4,0 [ToaroroBka k maboparop-
WurepdepeHunss npu HaOIIOASHUN HBIM pabortam [6.3.4]
konen Herotona
Tema 5.2. [ludpaxnus cBera. 5,0 3 [ToaroToBka K JEKIUSAM
[6.1.2], [6.1.4], [6.2.5]
IMpakTuyeckoe 3aHATHE 16. 2,0 IMoaroroBka K IpakTHue-
Jdudpaxkius cBera CKuM 3aHATHSIM  [6.2.9],
[6.2.19], [6.2.20]
JlaGopaTtopnas  palGora  Ne§ 4,0 IMoaroroBka x maboparop-
Judpaknus cBera Ha IUIOCKOH Mpo- HbIM paboram [6.3.4]
3pavHoOM pelIeTKe
Tema 5.3. [Tonsipuzanus ceera. 3,0 2 [loaroroBka K JeKUUsIM
[6.1.2], [6.1.4],[6.2.5]
IIpaktuueckoe  3amatue  17. 1,0 IMoxroroBka k mpakTHue-

HaumeHoBaHHe HMCIOJIb-
3YEMbIX AKTUBHBIX U
HUHTEPAaKTUBHBIX 06pa30-
BaTeJbHBIX TEXHOJOTHH

TUYCCKHUMHU CXEMaMHU.

IIpu n3yueHHMH HOBOTrO Ma-
Tepuana-ciaig mokas. Cos-
MECTHO C HAaTypHBIM 3KcCIIe-
PUMEHTOM CO3/aI0T EAUHYIO
aKTUBHYIO I103HABATEIbHYIO
cpelly, B KOTOpOH y4YWTENb
cepuell ymeno ToxoOpaH-
HBIX BOIIPOCOB W 3aJaHUH
BO30Y)KAaeT W HaIPaBIsET
MBICJIb 00yJaromuxcs K HO-
BBIM TEOPETHYECKHUM BBEIBO-
nam. Jlanee B Xonxe 3akper-
JIEHUSI YTOYHSAET, KOPPEKTH-
PYECT NOHMMAHUC YydallluMHU-
Csl HOBOTO 3HaHUs, (GOpMHU-
pyer nepBOHayYalIbHEIE yMeE-
HUAA.

B xome oOBsicHeHWs u 3a-
KPEIUICHUsI HOBOI'O MaTepH-
anma Kaapel JOJDKHBI OBITH
pa3HOOOpa3HBIMH,  YTOOBI
OXBaTHTh BCE MOMEHTHI MO-

3HAHMS: alTOPUTM IMOWCKa
peleHus MOCTaBJIEHHOM
POOIeMBI, OIICHUBAHHE

aIbTepHATHB, OOHapyXEeHHE
CIIEICTBUU M MX 3HAYMMOCTH
B TEOpUH U T.1I.

HaumenoBanue
pa3padoTaHHOIO
DJIEKTPOHHOT' 0
Kypca (TpyaoeM-
KOCTh B Yacax)
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Buasbl yue6Hoii padortsl (4ac)

IInanupyemsbie
(KOHTpOJIHpYeMbIe) KonTakTHas pa6ora b
pe3yabTaThl 0CBO- aE E 2
enus: xox YK; HaumeHnoBaHue pa3aesioB, TeM = Vo e ? = g 5 % Bupg CPC
OIIK; K u ungu- = %E = EE = 5§ S
KATOPbI 10CTHIKe- g S %§ 2 = :" =
HUS KOMITETeHIHi = mEa |28 |SgF
=S
[Monspuszanus ceera. CKUM 3aHsATHAM [6.2.9],
[6.2.19], [6.2.20]
CamocrosiTeIbHAsI paGoTa 1Mo 8,0
OCBOEHHIO 5 pa3nena:
pedepart, dcce (Tema)
pacuyétHo-rpapuyeckass  pabora
(PI'P)
KOHTPOJIbHasA padoTa
Hroro mo 5 paznery 11,00 | 8,00 5,00 8,00
OIIK-1 Pa3gen 6. KBanToBasi npupoaa u3iy4eHus
MOIK-1.1 Tema 6.1. 3axonsr paBHOBecHOTO | 2,0 1,0 [TogrotoBka K JIEKIUAM
MOIIK-1.2 TEIJIOBOTO M3IyYCHHUSI [6.1.3], [6.2.7]
Tema 6.2. T'unoresa Ilmanka. | 2,0 1,0 I[TogrotoBka K JIEKIUAM
CaoiicTBa ()OTOHOB [6.1.3], [6.2.7]
Tema 6.3. Buermauit potosrdpdexr u | 1,0 1,0 I[TogrotoBka K JIEKIUAM
TOPMO3HOE PEHTI'€HOBCKOE H3Jyue- [6.1.3], [6.2.7]
HUEC
CamocrosiTeJIbHAs  pafoTra 1Mo 3,0
OCBOEHHIO 6 pa3iena:
pedepar, 3cce (Tema)
pacuérHo-rpadpuueckass  padora
(PI'P)
KOHTpOJIbHasi padoTa
HToro nmo 6 pasmeny 5,00 3,00
OIIK-1 Paznen 7. DjieMeHTHI KBAHTOBOWH MeXaHMKU M ATOMHOI (PM3UKHU
MOIK-1.1 Tema 7.1. Crpoenue artoma. Ilo- | 2,0 1,0 IMoaroroBka K JIEKUHUSIM
MOIIK-1.2 crynarel bopa. [6.1.3], [6.2.7]
Tema 7.2. BonroBast hpyukuus u ¢€ | 1,0 1,0 [ToaroToBka K JEKIUSAM

CTaTUCTUYECKUN CMBICI. YpaBHe-

[6.1.3], [6.2.7]

HaumeHoBaHHe HMCIOJIb-
3YEMbIX AKTUBHBIX U
HUHTEPAaKTUBHBIX 06[.)230-
BaTeJbHBIX TEXHOJOTHH

HaumenoBanue
pa3padoTaHHOIO
DJIEKTPOHHOT' 0
Kypca (TpyaoeM-
KOCTh B Yacax)
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IInanupyemsbie
(KOHTpoOJIMpYyeMBbIe)
pe3yJabTaThl 0CBO-
enus: xox YK;
OIIK; IIK u unau-
KATOPBI JOCTHKE-
HHUA KOMIIeTeHI NI

HaumeHnoBaHue pa3aeioB, TEM

Buasbl yue6Hoii padortsl (4ac)

KonTakTHas pa6ora

Jlekuun

JlaGopa-
TOPHBIE
padoTsI

IpakTnue-
CKHe 3aHs-

THA

CamocTosiTe/ b-
Has padoTa cTy-

JEHTOB (4ac)

Bupg CPC

Hue lpenunrepa ans crauuoHap-
HBIX COCTOSHHUH.

Tema 7.3. [IpoxoxxaeHue 4YacTHIIbI
gyepe3  MOTCHIHUANBHBIA  Oapbep.
TyHnHenbHbIN 3 (GEKT U ero mposs-
JICHUSL.

1,0

o
3]

HO,Z[FOTOBKa K JICKOUsIM
[6.1.3], [6.2.7]

HaumeHoBaHHe HMCIOJIb-
3YEMbIX AKTUBHBIX U
HUHTEPAaKTUBHBIX 06pa30-
BaTeJbHBIX TEXHOJOTHH

HaumenoBanue
pa3padoTaHHOIO
DJIEKTPOHHOT' 0
Kypca (TpyaoeM-
KOCTh B Yacax)

Tema 7.4. KBaHntoBasi CTaTHCTHKA
BoszeDiinmreiina. KsanToBas cra-
tuctuka Pepmu-Jlupaka

1,0

0,5

IlonroroBka X JIEKIMSAM
[6.1.3], [6.2.7]

CamocrosiTeJibHast  paGora 1o

OCBOEHMIO 7 pasaeJia:

3,0

pedepar, 3cce (Tema)

pacuérHo-rpadpuueckass padora

(PTP)

KOHTpOJbHas padora

Hroro no 7 pazgeny

5,00

3,00

KypcoBas padora (KP)

Kypcosoii npoekT (KII)

HUTOTO 3A CEMECTP

34

17

17

26

HUTOI'O no aucuuninne

68

34

51

71
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5. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALNMUA ITO U'TOTI'AM OCBOEHUA JUCHUITJINHBI.

JlJis OCyIIEeCTBICHHUS TEKYIIETO KOHTPOJISI 3HAHUH 00yJaromuxcsi chOpMyIUPOBAHBI TEO-
pETHYECKHE BOIIPOCHI MO TeMaM J1a00paTOPHBIX padOT W MPHUMEPHI 3aJaHUK JIJISI KOHTPOJIbHBIX
pabor.

Taxxe chopMUpOBaH IMEepeUeHb BOIPOCOB, BBIHOCHMBIX Ha IMPOMEKYTOUHYIO aTTeCTa-
110 B JOpME 3K3aMEHOB BO 2 U 3 cemecTpe.

VYKka3aHHBIH KOMIUIEKT OILICHOYHBIX CPEJICTB SIBJIICTCS HEOThEMJIEMOM 4YacThio (hoHJa
OIICHOYHBIX CPEJICTB U XpaHUTCs Ha Kadenpe «PU3MKa U TEXHUKA ONTHYECKON CBSI3M».

Onucanue MoKa3aTeacii U KpUTEPUEB KOHTPOJIS YCIIEBAEMOCTH, ONMUCAHUE IIKAJI OICHH-
BaHUs MPHU TEKYIIeM KOHTpOJIe (KOHTPOJIBHBIC HEIETN) U OICHKA BBIMOJTHCHHS JIA0OPATOPHBIX
paboT mpuBeeHO B TabuIIe 5.

Tabmuua 5 — Onucanue nokazaresiei U KpUTEPUEB KOHTPOJISI YCIIEBAEMOCTH, OTIMCAHUE IITKAIT
OIICHUBAHMSI IIPU TEKYIIEM KOHTPOJIE (KOHTPOJIbHBIC HEACIN) U OIIEHKA BHITIOTHCHHUS
J1a00paTOPHBIX padOT

HIkana KonTpoabsHas Henenst
3auer
OllcHHUBaHHUS
40<R<=50 OTan4Ho
30<R<=40 Xopouio 3a4eT
20<R<=30 Y 10BNETBOPUTEIBHO
0<R<=20 HeynosnerBopurenbHo HE3ayeT

HpI/I MMPOMEKYTOUHOM KOHTPOJIE YCHCBACMOCTb CTYACHTOB OLICHUBACTCA I10 YCTBHIPCX-
OaJIILHOM cHUCcTEME COTIIUIHO», «XOPOHIO», KYAOBJICTBOPUTCIIBHO», KHCYAOBJIICTBOPUTCIILHO.
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Ta6JII/IHa 6 - KpI/ITepI/II/I OLICHMBAHUIA PE3yjibTaTa O6y‘lCHHH IO JUCHUIIJIMHE U IIKaJIa OHCHHUBaHUA

Kpurtepnn onennBanus pe3yibTaToB 00y4eHHs

OreHka Ornenka Ornenka Ornenka
Ko/ # HAHMEHOBA- Koa u HaHMeHOBAHHE MHIMKA  (Hey 0BJICTBOPHTEILHOY «YIOBJIETBOPUTEILHO» / «xopomo» / «OTJIMYHO» /
HHe KOMIIeTeHIHH TOpa TOCTHIKEHUS KOMITETEH~ / «HE 3a4TCHO» «3aYTEHO» «3aYTEHO «3a4YTEHO»
UM 0-59% 60-74% 75-89% 90-100%
OT max PeUTUHIOBOU OT max PeUTUHIOBOM OLIEHKH OT max PeUTUHIOBOM OT max PEUTUHIOBOM
OLIEHKU KOHTPOJIA KOHTPOJISt OLIEHKH KOHTPOJIA OLICHKH KOHTPOJIA

OIIK-1. Ciocoben OIIK-1.1. Hcmomezyer ecre- | He 3Haer ¢yHmameHTamsHble | MOXeT chopmymmpoBats | Moxker  copmymupo- | TBepmo 3Haer QyHEaMEH-
HNPUMEHSATD €CTe- CTBEHHOHAYYHBIC 3HAHWS AJIS | 3aKOHBI PUPOJBI, B TOM 4HCie | (pyHIaMEHTalIbHBIC  3aKOHBI | BaTh (DyHOAMEHTAIbHBIC | TaJbHbBIC 3aKOHBI IPHPOEL, B
CTBEHHOHAy4YHBIE U pemieHust 3amad  mpodeccrno- | OCHOBHBIE (PM3MUECKHE 3aKOHBI | IPHPOIBI, B TOM YHCIE OC- | 3aKOHBI NPHUPOABI, B TOM | TOM YHCJIC OCHOBHBIC (DH3H-

oOIIenH)XeHepHBIE
3HAHU, METOJIBI Ma-
TEMaTUYECKOI0 aHa-
32 U MOJIENUPOBa-
HUS B IpodeccHo-
HaJIbHOM JEATEIBLHO-
CTH

HaJIbHOI JACATCIbHOCTHU

B 00acTH MEXaHHWKH, 3JIEK-
TpOMarueTusma, TEPMOJUHA-
MHUKH, ONTHKH; KBAaHTOBOU U
atomHoil ¢usuku. He umeer
MOHSATHS O COBPEMEHHOM CO-
CTOSSHUU I/ICCHGI[OBaHI/Iﬁ B yKa-
3aHHBIX 00JIACTAX 3HAHUH.

He ymeer mpumensts ¢usnue-
CKHE 3aKOHBI JUISl MOCTAHOBKH
KOHKPETHBIX 3a/1a4 TeOpeTHde-
CKOT'0 U MPUKJIAIHOTO XapaKTe-
pa, co3maBaTh MareMaTH4e-
CKYIO0 MOJIENIb Ha OCHOBE (H3H-
YeCKOM MOJIEIH; HCIOJIh30BaTh
COBPEMEHHYIO BBIYUCJINUTCIIb-
Hyto 0a3y s oOpaboTKH pe-
3yIbTaTOB (PU3UYECKOTO IKC-

MepUMEHTA.
He Bnaneer anroputmamm ca-
MOCTOSITEIIEHOTO perneHns

CTaHIAPTHBIX (U3UIECKUX 3a-
Jlad; HaBbIKaMU pELIeHHs] ypaB-
HEHHH MaTeMaTU4eCKOM Moje-
JIM; HaBbIKaMU aHaju3a U Mpea-
CTaBJICHUS TIOJIYYCHHBIX pe-
3yJIbTaTOB.

HOBHBIC (DM3UYCCKUE 3aKOHBI
B 00JaCTH MEXaHMKH, DJIEK-
TpOMarHeTu3Ma, TEePMOIUHA-
MUKH, OINTHUKH, KBAHTOBOU M
aTOMHOW (DU3MKH, JOIMYyCKas
oummmbku. Cnabo 3HaKoM ¢
COBPEMEHHBIM  COCTOSIHUEM
HCCIICIOBAHUA B yKa3aHHBIX
00acTsIX 3HAHUMA.

Cnabo ymeer mpuUMeHATH (u-
3WYECKUE 3aKOHBI JJISI TOCTa-
HOBKM KOHKPETHBIX  3a7ad
TEOPETHYECKOTO M IPUKJIAL-
HOTO XapakTepa; Co3/aBaTh
MaTeMaTHYecKyl0 MOJeb Ha
OCHOBE (U3NYECKON MOJENH;
UCIIOJIb30BaTh COBPEMEHHYIO
BBIUHCIUTENbHYIO 0a3y Juist
00paboTKN pe3ynbTaToB (Gu-
3HYECKOTO IKCIIEPUMEHTA.
Cnabo BnameeT anropuTMaMu
CaMOCTOSITEIIFHOTO ~ PEIICHUS
CTaHIAPTHBIX (buznaeckux
3a/a4; HaBBIKAMU pEIICHUS
YpaBHEHUN MaTeMaTUYECKOU
MOJIC/IN; HABBIKAMHU aHAJIN3a U

YHclie OCHOBHBIE (H3H-
yeckue 3aKOHBI B 00ja-
CTH MEXaHHKH, DIIEKTPO-
MarHeTu3ma, TEepMOAH-
HAMHKH, ONTHKH, KBaH-
TOBOH W aTOMHOW (u3u-
KH, JOMyCKass HeOOob-
ome  HETOYHOCTH. XO-
poIIO 3HAKOM C COBpe-
MEHHBIM COCTOSIHUEM
HCCIICIOBAHMIA B YKa3aH-
HBIX 00JIacTAX 3HAHUH.

TBepno ymeer mnpume-
HATh (U3NYECKHE 3aKO-
Hbl sl TIOCTAHOBKH
KOHKPETHBIX 3aa4 Teo-
pETHYECKOro H  NpH-
KJIaJIHOTO Xapakrepa;
CO3/aBaTh MaTeMaTH4de-
CKYI0O MOJIeTTb Ha OCHOBE
(usngeckoit MOJICIIH;
HCIIONIb30BATh coBpe-
MEHHYIO BBIYUCIUTECIIb-
HyI 0a3y mns oOpaboT-
KM pe3yJbTaToB (hru3mde-
CKOT'O 9KCIIEPUMEHTA.

YecKre 3aKOHBI B 00JacTu
MEXaHUKH, D3JIEKTpOMarHe-
THU3MA, TEPMOJIMHAMUKH,
OINTHUKH;, KBAHTOBOU M aTOM-
HOM ¢u3uku. OTIMYHO 3Ha-
KOM C COBPEMEHHBIM COCTO-
STHUEM HCCIIEZIOBaHUM B yKa-
3aHHBIX 00JIACTSX 3HAHUH.

YMmeer mpuMeHSTH (uznde-
CKHE 3aKOHBI JJISI ITOCTAHOB-
KM KOHKPETHBIX 3aJad Teo-
PETHYECKOTO ¥ MPUKIAIHOTO
XapakTepa; Co3/aBaTh MaTe-
MaTH4YEeCKYI0 MOJENb Ha OC-
HOBe (hU3MUYECKOH MOjeIy;
HCTIOJIB30BaTh COBPEMEHHYIO
BBIYHCITUTENbHYIO 0a3y ISt
00paboTKN pe3ynbTaToB (pu-
3UYECKOT0 KCTIEPUMEHTA.

OTIMYHO BIAIEET AaITOPHUT-
MaMHu CaMOCTOSITEILHOTO
pelIeHus] CTaHIAPTHBIX (u-
3MYECKHUX 3aJ]a4; HaBbIKaMU
peluleHuss ypaBHEHUH MaTe-
MAaTUYECKOW MOJENH; HaBBI-
KaMH aHaJIW3a M MpeJCcTaB-
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MPEICTABICHUS IOJYYCHHBIX
pe3y/IbTaTOB B OrPAaHUYECHHOM
oObeMe.

TBepmo Biameer anro-
PUTMaMH CaMOCTOSITEIb-
HOTO pEIICHHS CTaH-
JApTHBIX  (PU3HYECKUX
3aj7a4; HABBIKAMH peIle-
HUsI ypaBHEHHUH Marema-
THYECKOH MOJIETIH;
HaBbIKAMM aHalW3a u
MIPEACTAaBICHUS.  IIOJTY-
YEHHBIX Pe3yJIbTaTOB, HO
HHOTJa UCIIBITHIBAET
HeOoypIIIe  3aTpyIHe-
HUSL.

JICHUS TIOJIYYCHHBIX PE3YIlb-
TaTOB B IIOJHOM OOBEME.
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Tabnuna 7 — Kputepuu olieHuBaHuUs

Ouenka

Kpurtepuu oneHnBanus

Bricokuii ypoBeHb
«S»
(oTIMYHO)

OLICHKY «OTJIMYHO» 3aCIIy’)KMBAaeT CTYACHT, OCBOMBIIUN 3HAHUS, yMe-
HUS, KOMIICTCHIIMA U TEOPETHUECKU MaTepuan 6e3 mpoOesioB; BHIMOJ-
HUBLINI Bce 3aJaHusi, MPEAyCMOTPEHHbIE YYEOHBIM IJIAHOM Ha BBICO-
KOM Ka4eCTBEHHOM YPOBHE; NMPAKTUYECKHE HABBIKA MPO(HECCHOHATBHO-
ro NPUMEHEHHUs OCBOCHHBIX 3HaHUN COPMUPOBAHBI.

Cpennuii ypoBeHb
«»
(xopor10)

OLICHKY «XO0poIo» 3aCIyKHBACT CTYACHT, HNPAKTUYCCKU ITOJIHOCTBIO
OCBOUBIIHM 3HaHus, YMCHHUA, KOMICTCHINN 1 TeopeTI/I‘leCKHﬁ Marcpu-
all, y‘-I€6HBI€ 3agaHusg HC OIUCHCHBI MAaKCHMMAJIbHBIM YHCJIOM 6aHHOB, B
OCHOBHOM C(bOpMI/IpOBaJ'I IMMPAKTUYCCKHUE HABBIKH.

IToporosslii ypo-
BeHb «3» (ynoBie-

OLICHKY «YAOBJICTBOPUTECJIBbHO» 3aClIy>XHMBACT CTYACHT, YaCTHYHO C
Hp06eHaMI/I OCBOHBIIHH 3HaHUA, YMCHUSA, KOMIICTCHIUHU WU TCOPCTHYC-
CKHit MaTrcpuraji, MHOTHC y‘Ie6HBIe 3aJaHus b0 He BBIIIOJIHUII, h19%(s10)

TBOPUTEJIHHO)
OHHU OIICHEHBI YUCIIOM OaJlIOB OJIM3KHUM K MUHMMAaJIbHOMY, HEKOTOpBIC
NPAaKTUYCCKHE HABBIKUA HE CHOPMHUPOBAHBI.
MUHMMaNBHBI | OIICHKY «HEYI0BJIeTBOPHTEIbHO» 3aCIIy)KUBACT CTYIEHT, HE OCBOMB-
YPOBEHb «2» (He- | MM 3HAaHUS, YMEHUS, KOMIETCHIIMHM W TEOPETHYECKUH MaTepual,
yIIOBJIETBOPH- yueOHbIe 3aJjaHusl HE BBIMOJIHWI, IPAKTHYECKUE HAaBBIKA HE CHOPMHPO-
TEJILHO) BaHBI.

6. YYAEBHO-METOJUYECKOE OBECIIEYEHUE JUCIUIIJINHbI

6.1. YueOnas 1utepaTypa, neyaTHble H3aHus 6uduoTevyHoro gponaa

bubnnoreunsiii HoH YKOMIJIEKTOBAH MEYAaTHBIMU M3AHHUSIMHU U3 pacyeTa HE Me-
Hee 0,25 sKx3eMInIsipa KakI0ro U3 U3JAaHHM, YKa3aHHBIX HIKE Ha KaXJI0TO 00yJaronierocs
U3 YHCJIa JIUI, OJHOBPEMEHHO OCBAaWBAIOIIMX COOTBETCTBYIOLIYIO JUCIMILIUHY (MOAYJIB).

HN3narenncTBO Haznauenwue, Bug n3aa- Kox-B0 9K3.
Ne n/m ABTOD(BI) 3arnaBue N — S B 6;1512?0-
Kypc obmeit ¢usu- CII6.: JIaub VYdebHOE mMOCOOHe PEeKOMEHIO-
6.1.1. | Caemen UL.B. | ki, T.1. 2005 PANO HAYS-METON COBCTOM 1O | 1184
¢u3uke M-Ba 0Opa3oBaHUS U
2008 Hayku PO 1
Kypc oo1eit (1)1/131/1_ CIIo.: Jlaub Y4ebHoe mocobue peKOMEHI0-
BaHO HAy4Y.-METOJl. COBETOM IIO
6.1.2. | Casembes ULB. | 7 T.2. 2005 Qusuke M-Ba 00pasoBaHUS U 1189
2006 1
Hayku PO
2007 1000
Kypc obme#t ¢usu- Y4ebHoe mocobue peKOMEHI0-
CIIG.: JlaHp | BaHO Hayu.-MeTOH. COBETOM IO
6.1.3. | Casenpbes U.B. | ku, T.3. 2005 usMKe M-Ba oGpasosamms 1198
Hayku PO
Kypc (I)I/I3I/IKI/I M.: Axkagemus | YdeOHOe mocoOue peKOMEHJIO-
2004 BaHO M-BOM 00Opa3oBaHus PO 177
6.1.4 Tpodumona 2005 100
o T.W. 2006 2
2007 70
2008 229
6.1.5 Uponos U.E Mexaunka. OcHOB- M.: a6 YuebHoe mocoOue peKOMEH0-
e poXL T B ) BaHO M-BOM 00mI. ¥ mpod. 00-
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HbIE 3aKOHBI. 0a30BBIX pasosanus PO
3HAHHUI 50
2002 1
2003 120
2007
6.2. CnpaBo4HOo-0uOIMOrpaduyeckas Jureparypa
VB30aTeabCTBO Haznauenne, Komn-Bo 3k3.
No /it ABTOpP(BI) 3arnaBue roﬂ - ’ BU/I U3JIaHUS, B OnGmo-
LA rpud TEKe
6.2.1. O6muit kypc ¢usu- M.: DusMaTIHT: VuebHoe nocobue
Cusyxun J1.B. ku, T 3. Dnexrpuue- W31-80 MOTHU peKOMeHGHOBaHO M- 250
2002 BOM 00pa3oBaHUsA
CTBO PD
6.2.2. O M.: GusMaTnT: YuebHOEe mocobue
Crpyxum J1B. o Kypc ¢Qusn- Wss-so MOTH PEKOMEHIOBAHO M- 197
ku, T.4. OnTuka 2002 BOM  00pa3oBaHus
PO
6.2.3. O6muit kypc Qusu- M.: dusMarur; YuebHoe mocobue
KM, T 2 Te MOJIHU- I/I3,Z['BO MDOTU PCKOMCHAOBAHO M-
Cusyxun /1.B. HAMUKA hfonexy— 2003, 1}3)(()11)\/[ 00pazoBaHus 230
asipHas pusmka 2005
6.2.4. O6muit kypc Qusu- M.: dusMaTiuT: YuebHOEe mocobue
Cuyxun JI.B. ki, T. 5. ATOMHast 1 W3n-80 MOTHU gs;OMe:é‘(’;f;‘;Hr; 1
sepHas pusrka 2002 PO P
6.2.5. Onekrpomarnerusm. | M.: BUHOM. JIab.
Hponos U.E. OCHOBHBIE 3aKOHBI 3;%‘82“ - 121
6.2.6. Boanoseie mpouec- | M.: BUHOM. JIa6.
cel. OCHOBHBIE 3a- SHaHHH
Hponos N.E. KOHDI 2004 - 119
2006
2007 1
6.2.7. KpanroBas ¢usuka. | M.: BUHOM. JIa6.
OCHOBHBIE 3aK0 SHAHHH _
Uponos M.E. HOBHBIC 3aKOHBI 2004 119
2007 1
6.2.8. Bamaun 1o oo6meii | M.: BUHOM. JIa6.
Hponos N.E. dusuke SHAHUH - 2
2007
6.2.9. UYepros A.T., 3anaynuk no pusuke | M.: Puzmaraut B 495
Bopob6neB A.A. 2003
6.2.10. H.T. [Itunmnaa [u | COOpHUK BOIPOCOB Y4ebHOe mocobue
ap.]; [on M 3amad mo obOmed | M. : Akagemus, peKOMeHg‘OBaHO M- 97
pen.E.M.I'epmenso | ¢pusnke 2002 b PRI
Ha
6.2.11. Kypc obmeit ¢uzu- M.: Actpenb,
Cagenben 1.B. o Ki 2005 - 10
6.2.12. Kypc obmeit ¢usn- M.: Actpens, —
Cagennes 1.B. it Ki3 2003 42
6.2.13. Kypc obmeit ¢usn- M.: Actpens, —
Casenbes 1.B. . KiLd 2004 15
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2005 35
6.2.14. Kypc obmeit ¢usn- M.: Actpenb —
Cagennes 1.B L Kis 2002 2
6.2.15. OcHOBBI TeEOpeTHUe- CIIG.: Jlanb
Casemees B | o ¢usuku, T.2 2005 B 20
6.2.16. Kypc dusukn, T.1 CIIG.: Jlanb
Cagenbes 1.B. 2007 — 1
2008 1
6.2.17. COOpHUK  BOIPOCOB YuebHoe mnocobue
T PCKOMEHA0OBAHO
. . U 3ama4 1o ooOIei CTI6. TTams e meron. cose- 197
aBenbeB 1.B. ¢busuke 2005 ToM T0 (pr3Ke M-
Ba oOpa3oBaHus H
Hayku PO
6.2.18. CoOopuuk 3amad 1o | M.:Beicir. mkosia | YuebHoe mocobue
_ PEKOMEHAOBAHO M-
Tpodumona T.U. Kmyg);gﬂﬁ;lBHKH cpe 5883 BOM  00pa3oBaHus 829
PO
2005 100
6.2.19. Bagaun 1o oOmeH | M.: CII6: dusma- | YieOHOe mocobue
Hponos N.E. (uzuke TIIAT PEKOMELIOBAHO M- 38
BOM O6pa3OBaHI/IH
2002 PO
6.2.20. Bamaun no ob6men | M.: CII6.: JTab. | Yuebnoe mocobue
¢busnke 0a30BbIX 3HaHMK | PEKOMCHIOBAHO M-
Hponos N.E. 2003 f)(c)ll)v[ 06pazoBaHus 3
2004 1
2006 1
6.2.21. Kypc obmeit ¢uzu- M A YuebHOEe mocobue
.. ACTpPCIIb, PEKOMEHAO0BAHO M-
CagenbeB 1.B. ku. Ku.2 2002 BoM o6y 1 mpodh, 1
obpazoBanusi PO
OCHOBBI TeOpeTHYE- VYyebHnoe mocooOue
ckoit pusukw, T.1 ) PCKOMCHJIOBAHO
6.2.22. Casenbes U.B. CTI6.: JTanm, HayH.-METOL. - coBe- 20
2005 TOM 1o (QU3UKE M-
Ba O6p330BaHI/I$[ u
Hayku PO
Kypc ¢uszukn, T.2 YueGHoe mocoOue
PEKOMEHOBAHO
CII6.: JIanb Hay4.-METO/l. COBe-
6.2.23. Casennes 1.B. 2007 To 10 (ke M- 2
Ba oOpa3oBaHus H
Hayku PO
Kypc ¢usukn, T.3 YuebHoe mocobue
PEKOMEHIOBAHO
6.2.24. Casenbes U.B. CTI6.: JTanw, HayH.mMETOL. - cobe- 1
2006 TOM 1o (QU3UKE M-
Ba O6p330BaHI/I$[ u
Hayku PO
Kypc duzukn M.: Beic. YuebHoe m0cobHe
LIKOJIa PEKOMEHA0OBAHO M- 6
6.2.25. Tpodumona T.U. 2002 lli(c)ll)w obpasoBania
61
2003 5
2004
6.2.26. Kypc douzukn M.:Beicmr. IIko- | YueGroe mocobue 99
Hetnadp A.A., ype & na PEKOMEH/IOBAHO M-
SBopckuii b.M. 2002 BOM  00Opa3oBaHus 1




M.: Axagemus | P®
2005
6227 SHGKTpOMaFHeTI/ISM. M.: _Ha6 6330BI>IX VYuebHoe mocobue
Upoxnos M.E. OCHOBHBIE 3aKOHBI. SHAHUI PCKOMCHIIOBAHO - M- 1
BOM 00mI. U Tmpod.
2002 obpaszoBanus PO
6.2.28. DIIEKTPHYECTBO VuebHoe ToOCcoOHe
M.: ®usmarmur | PEROMCHAOBAHO M-
Kanamuaukos C.I'. 2003 BOM BEICII U Cpejl. 406
croei. o0pa3oBaHHS
CCCP

6.3. MeToauuecKkue YKazaHusl, pCKOMCHIAIMU U IPYIrue MaTepHuaJibl K 3AaHATUAM

Metoauueckue yka3aHUs U PEKOMEHJAIMK 1O MPOBEICHUI0 KOHKPETHBIX BUJIOB yYEOHBIX 3aHS-
Ui o aquctumuinHe «Pu3ukay Haxoaarcs Ha kadeape «DTOC.

6.3.1. MeTtoauyeckue pEeKOMEHIAIMU 10 OpraHU3allid ayJWTOPHON pabOTHl MO JMCIIH-
mHe «Du3nKa.

6.3.2. MeToauyeckue yka3zaHusi K IPOBEACHHUIO Ja00paTOpHBIX paboT mo Kypey «MexaHu-
ka. Tepmoannamukay. O0ure TpedoBaHus U paBUiIa OPOPMIICHHS OTYETa

6.3.3. Meroanueckue yka3zaHus K MPOBEICHUIO JIAOOPATOPHBIX pabOT MO Kypcy «DIeK-
TPUYECTBO B MarHeTu3m». O0mue TpedoBaHus 1 IpaBwiia 0POPMIICHHUS OTYETA

6.3.4. MeTtoauueckue yKa3aHus K IPOBEACHHIO JJa0OpaTOPHBIX padoT 1o Kypey «OnTukay.
OO6me TpeboBaHus U MpaBuUia 0POPMIICHHS OTUETa

6.3.5. MeTtoauueckue peKOMEHJAIMU 1O OpraHU3allMd M TIAHUPOBAHUIO MPAKTHYECKUX
3QHSTHS TI0 JUCIHTIINHE «DU3HKay

6.3.5. Meroanueckue peKOMEHIAMU 0 OpraHu3aliy U IJIAHUPOBAHUIO CAMOCTOSTEIBHOM
paboThI IO qUCIHTIINHA «DU3HKaY)

7. AHOOPMALIHNOHHOE OBECIHEYEHUE JUCHUIIJIMHBI

VY4ebHblil mporecc Mo AUCHUIUIMHE o0ecreyeH HEOOXOIUMBIM KOMIUIEKTOM JIMIIEH3HOH-
HOTO ¥ CBOOO/IHO PacipoCTpaHsIeMOro MporpaMMHOTO 00ECIICUeHHs, B TOM YHCIIe OT€YEeCTBEHHO-
ro IPOMU3BOJICTBA (COCTAaB MO TUCHMIUIMHE ompeseneH B HacTosued PIT/ u moanexxut oGHOBIe-
HUIO IPU HEOOXOIUMOCTH).

7.1. IlepeyeHbp pecypcoB  HH(OPMAIMOHHO-TEJIEKOMMYHHKAUMOHHON  ceTH
«MHTEepHET», HEOOXOAMMBIX AJISl OCBOCHHS TUCHHUILINHBI (MOLYJIs1)

1. Hayunas  snexktponnas  Oubnumoreka  E-LIBRARY.ru. —  Pexum  poctyna:
http://elibrary.ru/defaultx.asp

2. OnekTpoHHass OubiMoreuHas cuctema I[IOBOKCKOTO TOCYIapCTBEHHOTO YHHUBEpPCHUTETA
cepBuca [DnekTpoHHbIi pecypc]. — Pexxum moctyma: http://elib.tolgas.ru./ - 3arm. ¢ sxpana.

3. DneKkTpoHHO-0MOIMoTeyHas cucreMa Znanium.com [DIeKTpoHHBIM pecypc]. - Pexum
nocryma: http://znanium.com/. — 3ar. ¢ 9kpaHa.

4. OTkpbITOE 00pa3oBaHue [DICKTPOHHBIN pecypc]. - Pexxum moctyma: https://openedu.ru/. -
3ari ¢ sKpaHa.
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http://elibrary.ru/defaultx.asp
http://www.ecorussia.info/ru
http://znanium.com/

5. Polpred.com. O0630p CMMU. IlomHoTekcToBas, MHorooTrpacieBas 06a3a maHHbIX (BJ])
[DnexTponHsIii pecypc]. - Pexxum poctyma: http://polpred.com/. — 3aru. ¢ sxpaHa.

6. ba3el ganHbIX BceepocCHIICKOrO MHCTHTYTa HAaydyHOW M TEXHHYECKOW HH(OpMaIuu
(BUHUTH PAH) mo ecTtecTBEeHHBIM, TOYHBIM U TEXHUYECKUM HayKaMm ODJIEKTPOHHBIN pecypc]. -
Pexxum noctyna: http://www.viniti.ru. — 3ari. ¢ sxpana.

7. YHuBepcurerckas uHbopmanronHas cucrema Poccust [DnekTpoHHBIN pecypc]. - Pexxum
nocryma: http://uisrussia.msu.ru/. — 3ari. ¢ 3kpaHa.

7.2. IlepeyeHb MPOrpaMMHOI0 obecnevyeHus1 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

Tabmuua 8 — IlepeueHb 3IEKTPOHHBIX OMOTMOTEUYHBIX CHCTEM

Ne HaumeHoBaHue CcbLika, 0 KOTOPOii 0CYIIeCTBIISAETCSA
9BC poctyn K 9bC
1 Koncynbrant http://www.studentlibrary.ru/
CTYJACHTA
2 Jlanp https://e.lanbook.com/
3 IOpaiit https://biblio-online.ru/

B tabmume 10 ykazaH nepedeHb MpodeCCHOHATBHBIX 0a3 JaHHBIX U MH()OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, K KOTOpPbIM oOecmeueH AOCTymn (ydaleHHbIH AocTym). J[aHHBIN mepedeHb
MOJUIEKHUT OOHOBIICHHIO B cOOTBeTCTBUU ¢ TpeboBanusimMu GI'OC BO.

Tabmuma 9 - [lepedens coBpeMeHHBIX TPOGECCUOHATBHBIX 0a3 TaHHBIX ¥ NH()OPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM

HaunmenoBanue npogeccuoHaIbLHON 0a3bl Hoctyn k pecypcey (yaaJleHHbIH AOCTYII €
Ne JaHHBbIX, HH(POPMAILIMOHHO-CIIPABOYHOM CH- YKAa3aHHMeM CChUIKM/I0CTYI U3 JIOKAJIBHOM
CTEeMBbI CeTH YHHBEPCHUTETA)
1 2 3
1 ba3za gaHHBIX CTAHIAPTOB M PETJIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHIOAPT /lhome/standarts
2 [epedens npodeccronanbHBIX 0a3 TAHHBIX U https://cyberpedia.su/21x47c0.html
MH()OPMALMOHHBIX CIIPABOYHBIX CHCTEM

8. OBPA3OBATEJIBHBIE PECYPCbI AJ15S1 UTHBAJIMAOB U JIUL C OB3

B tabmune 10 ykazan mnepedeHb 00pa30BaTENbHBIX PECYPCOB, UMEIONINX (DOPMBI, aanTu-
POBaHHBIE K OTPAHUYEHHSIM MX 3/JI0POBBS, a TAKKE CBEACHHUS O HAJUYUH CHEIUAIbHBIX TEXHUYE-
CKHUX CpCIACTB o6yqu1/1$1 KOJUICKTUBHOI'O W HWHIAWBHAYAJIBHOI'O0 ITOJIB30BaHUS. HpI/I 3aIllIOJIHCHUUN
TaOIUIBI MOKET OBITh MCIONB30BaHAa HMH(OpMaIMs, pa3MmelleHHas B moapasaene «JloctymHas
cpena» crnenuanuupoBaHHoro pasnena caiita HI'TY «Cenenus 06 oOpa3oBaTenbHON OpraHu3a-
m» https://www.nntu.ru/sveden/accenv/

Tabmuua 10 - O6pazoBaTenbHbIE pecypcehl Uit HHBANKUI0B U i ¢ OB3

Ne Ilepeuens o0pa3oBaresbHBIX pecyp- | CBeneHHsI 0 HAJHYHM CHIENHAIBHBIX TEXHUYe-
COB, IPUCNIOCOOJIEHHBIX /I HCIOJIb- CKHUX CPEACTB 00yYeHHUsl KOJUIEKTUBHOTO U
30BaHUsl MHBAJIUIAMU U JIMIIAMH C HHAMBHIYaJIBLHOTO MOJb30BAHUS
OB3
1 9BC «KoHCYIBTAaHT CTy/IEHTa» 03ByYKa KHHT ¥ yBEJIMYEHHE MpudTa
2 9BC «Jlaup» CHenrantbHOe MOOMIIBHOE IPHIIO)KEHHUE - CHHTE-
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http://www.polpred.com/
http://www.viniti.ru/
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https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
https://www.gost.ru/portal/gost%20%20%20%20/home/standarts
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https://www.nntu.ru/sveden/accenv/

Ne Ilepeuens o0pa3oBaTenbHBIX pecyp- | CBegeHHs] 0 HATHYHMH CIENHAILHBIX TEXHAYE-

COB, l'lpPlCl'IOCOﬁJ'leHHLlX JAJId HCITOJIb- CKHX CpeacTB oﬁyqemm KOJJICKTUBHOI'O U
30BaHUs HHBAJIUAAMU U JUIIAaMHU C HHAUBUAYAJIBHOI'0 MOJb30BAHUA
OB3

3aTOp PeYH, KOTOPbIA BOCIPOU3BOIUT TEKCThI
KHUT ¥ MEHIO HaBUTaLlMKA
3 3BC «fOpaiiT» BepcHs IS CabOBUISAIIINX

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXO/JNMOE JIUIA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOHECCA 11O JUCIUITIJIMHE

JIisi KOHTaKTHOM M CaMOCTOSITENbHONH pabOThl O0YYaromMXCsl BBIICICHBI IOMEIIEHUS,
OCHAIIEHHBIC KOMIIBIOTEPHON TEXHUKOW C MOJKIIOUYeHHEeM K ceTH "MuTepHeT" m obecrnieueHueM
JIOCTYTIA B 3JIEKTPOHHYIO HH()OPMAIIHOHHO-00Pa30BaTEIbHYIO CPEAy OPraHU3aIIH:

- 3aJ1 JIEKTPOHHO-UH(OPMAITMOHHBIX pecypcoB (aya. 2210 — 11 kommbroTepoB, aya. 6119

— 9 KOMIIBIOTEPOB);

- YATAJBHBIN 3aJ]1 OTKPBITOro aoctyna (aya. 6162 — 2 koMrbroTepa);

- ayn. 2303, 2202, obopynoBanubie Wi-Fi.

Jlis mpoBeneHUsl JIGKIIMOHHBIX JEMOHCTpalUid HMeeTcs JIEMOHCTPAIlMOHHBIM KaOWHET
5307 psinom ¢ nekuroHHOU aynutopueil 5303, ocHalIEHHBIN TpudopamMu, MakeTaMu, pa3IndHbIMU
YCTaHOBKAMHU.

JlaboparopHble pabOTBI MPOBOIATCS B 6 KOpPIyce B OCHAMEHHBIX HEOOXOIMMBIM
00opyoBaHuEM J1a00paTOPHUSIX:

6136 — Jlabopatopus «Mexanuka» - 9 maboparopueix pador (1-9,1-7,1-3,1-2,1-15,1-
11,1-35,1-36,1-37)

6137- JlaGoparopusi «dnektpudyectBo» — 11 maboparopusix pabot (2-3,2-20,2-5,2-8,2-
21,2-18,2-6,2-15,2-9,2-10,2-13)

6237 - JlaGoparopusi «Onrtuka» - 11 mabopatopueix pabor (3-4,3-5,3-9,3-8,3-2,3-11,3-
10,3-16,3-25,3-28,3-33)

Jlnia npoBenieHust 1a00paTOPHBIX pabOT UMEIOTCS ayJUTOPHH, OCHAIIEHHbIE HEOOXOAUMbBIM
nmabopaTopHbIM 06opynoBanueM (ayna. 6136, 6137, 6237).

JIaGoparopus «Mexanuka» (aya. 6136):

1) KommuiekT ycTpoMCTB Ui M3Y4EHHs 3aKOHOB B3aMMOJEWUCTBUS Tesl (MEXaHUYECKHM
yaap);

2) KOMILIEKT YCTPOUCTB JIJIsl U3YYEHHUS 3aKOHOB BPAIIATEIBHOTO IBUKCHUS;

3) KOMITJIEKT YCTPOMCTB JUIsl H3Y4EHUS ra30BbIX 3aKOHOB;

4) KOMILIEKT YCTPOUCTB JIJIsl U3y4YEHUS 3aKOHOB TEPMOAMHAMUKHI

Jlaboparopus «InextpuyectBo» (aya. 6137): mecTh KOMOWHHUPOBAHHBIX 1a00PaTOPHBIX
YCTaHOBOK, BKJIIOYAIOIIHUX B CEOs:

1) UICTOYHUKY TUTAHUS;

2) ocumumiorpad C1-73;

3) reHepaTopbl dNeKTpUdeckux curuangos ['3-118 u ['3-111;

4) n3MepuTeNn AMEKTPUIECKUX NTapaMETPOB;

5) BomeT™eTphl PB-7-32; 30

6) HabOp CMEHHBIX OJIOKOB JIJIsl U3YUEHUS 3aKOHOB 3JIEKTPOMAarHeTu3mMa

JIaboparopus «Ontukay (aya. 6237):

1) moynpoBOJHUKOBBIE JIa3€Pbl;

2) ocummnorpagsr C1-5, C1-71,

3) ucrounuku nutanust BYTI-2, B1-30;

4) renepatopsl curHanos ['3-53;

5) MUKPOCKOIIBI;

6) TU(PPaKINOHHBIC PEIIETKA

24



10. METOJINYECKHUE PEKOMEHIAIIMY OB YYAIOIAMCSI 10 OCBOEHUIO
TACIATITAHBI

10.1. O0mme MeTOoAMYECKHE PEKOMEHIAIMHU JJIs1 00y4AaIOIIMXCH M0 OCBOEHHUIO JTUCHH-
IUIHHBI, 00pa30BaTe/IbHbIE TEXHOJIOTHH

JlucuunianHa peanu3yeTcsl MOCPEeICTBOM MPOBEICHUS] KOHTAKTHOW pabOThl ¢ 0OydJaroIu-
MHUCSl (BKIIFOUasi MPOBEICHUE TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH), CaMOCTOSITEIbHOW pPabOThHI
00yJaronuxcst ¥ MPOMEXKYTOYHOW aTTeCTAIINH.

KonTakTHas pabora: aynuTopHas, BHEAy IUTOPHASI.

IIpu npenonaBaHuM AUCHUIUIMHBI «DU3UKa», UCIOJIB3YIOTCS  COBPEMEHHBbIE 00pa3oBa-
TEJIbHBIE TEXHOJIOTUH, II03BOJISIOIIUE ITOBBICUTh aKTUBHOCTH CTYACHTOB IIPYM OCBOCHHUH MaTepualla
Kypca ¥ MPeAOCTaBUTh UM BO3MOXHOCTH 3(PPEKTUBHO peann30BaTh Yachl CAMOCTOSATEIBHON pa-
OOTBL.

JI1st CTyIEHTOB CO3[1aH KPAaTKUM OMOPHBIN 3JIEKTPOHHBIA BapUaHT JICKIIMOHHOIO MaTepua-
Ja Kypca. DJIeKTPOHHBIM KOHcIeKT HaxoauTcs Ha kadenpe «OTOC» u MoxeT ObITh MOJIyYyeH
CTYJEHTOM B CJIy4ae IPOIYCKOB 3aHATUH IO yBa)KUTEIbHBIM IIPUYMHAM HJIM BBIHYKICHHOIO II€-
peBoia 3aHATUHN B TUCTAHIIMOHHYIO (hOpMY.

Ha nexkumusax, mpakTHUeCKUX U JIaOOpAaTOPHBIX 3aHATHUSAX PEAIN3YIOTCS WHTEPAKTHBHbBIC
TEXHOJIOTUM, HPUBETCTBYIOTCS BONPOCHI M OOCYXKIEHHS, MCIOJIB3YEeTCSd  JIMYHOCTHO-
OPUEHTHPOBAHHBIN IMOJIXOMA, TEXHOJOTHS Pa0OThI B MajbIX TIPYIIaX, YTO MO3BOJSIET CTyIEHTaM
HPOSIBUTH Ce0s1, HOIYYUTh HAaBBIKM CAMOCTOSITEIbHOIO MU3Y4YEHHUsI MaTepualla, BEIPOBHATh YPOBEHb
3HAHUH B IPyIIIE.

Bce Bompockl, BO3HUKIINE IIPU CaMOCTOSATENIHONW paboTe Hall AOMAIHUM 3aJaHHuEeM, I10-
IpoOHO pa3dHparoTcs Ha JIAOOPATOPHBIX 3AHITUAK, MPAKTHYECKUX 3aHATHAX U Jiekuusx. IIpoBo-
JATCSL MHAUBUIYAJIbHBIE U I'PYNIIOBBIE KOHCYJIBTALIMK C UCIOJIB30BAaHUEM, KaK BCTPEY CTYIEHTa-
MU, TaK ¥ COBPEMEHHBIX WH(POPMAIIMOHHBIX TEXHOJIOTHIA: YaT, 3JIEKTpOHHAas moyura, Skype, Zoom.
WNHunuupyercs akTUBHOCTb CTY/AEHTOB, IMOOLIPSETCS 3afjaHue JIHOObIX BOIIPOCOB IO MaTepuay,
IIPaKTUKYETCs UHAWBUAYAJIbHBI OTBET HA BOIIPOCHI CTYJIEHTA, PEKOMEHIYIOTCS METO/BI YCIIEIlI-
HOT'O CaMOCTOSITEJIbHOI'O YCBOEHHsI MaTepHajia B 3aBUCUMOCTH OT YPOBHS €ro 06a30BOM MOJATrO0TOB-
KH.

JUisi OLIEHKM 3HaHUM, YMEHHH, HAaBBIKOB M YPOBHS C(HOPMHUPOBAHHOCTH KOMIIETEHIIUH
NpUMEHsieTcs OalNIbHO-PEHUTHHIOBasi CUCTEMa KOHTPOJS M OLIGHKH YCIIEBAEMOCTH CTY/ACHTOB B
IIPOLIECCE TEKYIIETO KOHTPOJIA.

[IpomexyTouHas aTTecTanus NpoBOAUTCA B (hOpMe 3K3aMEHa C Y4EeTOM TeKylled ycreBa-
€MOCTH.

PesynbraTr 00yyeHus cumraercsi cOPMHPOBAHHBIM HA NOBBIIICHHOM YPOBHE, €CIIU
TEOPETUYECKOE COJIEPKAaHUE Kypca OCBOEHO MOIHOCTBIO. [IpH yCTHBIX coOeceOBaHUAX CTYAEHT
UCUEPIIbIBAIOILE, [TOCIEeI0BATEIbHO, YETKO M JIOTUYECKH M3JIaraeT yuyeOHbIM MaTtepuai; cBOOOJHO
CIIPaBJISETCS C 3aJa4aMHM, BOIIPOCAMM U JPYTMMU BUIAMU 3aJaHUM, UCIOJIb3yET B OTBETE JOMOJI-
HUTEIbHBIN MaTepuai. Bce npempycMmoTpeHHble paboueil ydeOHON mporpaMMol 3ajaHus BBINOJI-
HEHbI B COOTBETCTBUU C YCTAHOBJIICHHBIMU TPEOOBaHUSIMH, CTYACHT CIIOCOOEH aHAIM3UPOBATh TO-
JIy4EHHBIE PE3YJIbTATHI, IIPOSBIIAECT CAMOCTOSTEIILHOCTD IIPU BBIIIOJIHEHUU 3a1aHUM.

Pe3yabTaT 00y4yeHusi cuntaercsi cpOpMHPOBAHHBIM HA NIOPOTOBOM YPOBHE, €CJIH TE€O-
peTrndecKoe coJiepKaHne Kypca OCBOEHO MOJHOCThIO. IIpu ycTHBIX coOeceIoBaHUAX CTYIEHT MO-
CJIEZIOBATENIbHO, YETKO U JIOTHYECKU CTPOMHO M3J1araeT yd4eOHbII MaTepuall; ClpaBisieTcs ¢ 3a/1a-
YaMu, BOINPOCAMHU M JPYTUMH BHUJAMM 33JaHUM, TPeOYIOUIMX NMPUMEHEHUs 3HAHUH; BCe Mpeay-
CMOTpeHHbIe pabouell yuyeOHON MporpaMMoil 3a/laHusi BBIMOJIHEHBI B COOTBETCTBHM C yCTAHOB-
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JICHHBIMU TPeOOBaHUSAMH, CTYICHT CIIOCOOEH aHAM3UPOBATh MOJTYUYEHHBIEC PE3yIbTAThL; MPOSIBIIS-
€T CaMOCTOATEIbHOCTD IIPH BBIIIOJHEHUH 3aJaHAN

PesyabraT 00yueHusi cuuraercss HecOpPMHPOBAHHBIM, €CJIM CTY/IEHT TP BBIIOJIHEHUN
3aJJaHUi HE JAEMOHCTPHUPYET 3HAaHUM y4eOHOro Marepuana, JOIyCKaeT OLIMOKH, HEYBEpEHHO, C
OOJBIIMMHU 3aTPYJHEHUSIMH BBIIIOJIHAET 33JaHUsI, HE IEMOHCTPUPYET HEOOXOAUMBIX YMEHUH, Ka-
YECTBO BBINOJIHEHHBIX 33JaHU HE COOTBETCTBYET YCTAaHOBJIEHHBIM TPEOOBaHUSAM, KayeCTBO HX
BBITIOJIHEHUS OLIECHEHO YMCJIOM OajuloB HMXKE TPEX I10 OLEHOYHOW CHUCTEME, UYTO COOTBETCTBYET
JIOTIOPOrOBOMY YPOBHIO.

10.2. MeToauyeckue yKa3aHus JJIsl 3aHATHI JIEKIMOHHOI0 THIIA

JIeKIMOHHBIN KypC IIPEAIOIaraeT CUCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro IU1aHa. B Xo/ie IeKIMOHHBIX 3aHATHH pacKpbIBatoTCs 0a30BbI€ BOIPOCHI B PAMKax
Kaxaoi Tembl nuctuiuinHbl (Tabmuna 4) . O003HauaOTCs KIFOUEBbIE acIeKThl TeM, a TaKkKe Je-
JAr0TCs aKLEHThl Ha HanOoJIiee CI0KHbIE U BayKHbIE MOJI0XKEHUS U3y4yaeMoro marepuaina. Matepu-
QJIbI JIGKLIUH SIBIISIOTCSI OIIOPHOW OCHOBOM JUIsl IOATOTOBKU OOYUYAIOMIMXCS K MPAKTHUECKUM 3aHs-
TUSM / 1aOOpaTOpHBIM paboTaM M BBIOJIHEHHS 33JaHUN CaMOCTOATENbHOM paboThl, a TaKXke K
MEPOIPUATHAM TEKYLIErO0 KOHTPOJS YCHEBAEMOCTH M IPOMEKYTOYHOW ATTECTALMM IO JUCIH-
IUIMHE.

10.3. MeTtoauyeckue YKa3aHHsi 1O OCBOEHHI0 JMCHMIUIMHBI HAa JIa00paTOPHBIX
padorax

[TonroToBKy K Kax10ii 1abopaTopHOi paboTe CTYACHT JODKEH HA4aTh ¢ 03HAKOMIICHHS C
IUTAHOM 3aHATHS, KOTOPBIH OTpa)kaeT coJepkKaHue NpeasiokeHHON TeMbl. Kaxias BbIoIHEHHAs
pabota ¢ 0(hOpMIICHHBIM OTYETOM M IIO/JIEKHT 3AIUTE y IPETIO1aBaTEINS.

[Ipu ouleHuBaHUM 1a00PATOPHBIX pabOT YyUUTHIBACTCS CIIEAYIOLIEe:

— Kade€CTBO BBIIIOJIHCHUS BKCHepI/IMeHTaJII)HO-HpaKTHHeCKOfI qaCcTu pa6OTI)I Hn CTCIICHb COOT-

BETCTBUS PE3yIbTaTOB PAOOTHI 33JaHHBIM TPEOOBAHUSM;

— KadecTBO 0popMIIEHHs OTYeTa 110 padoTe;
— KadCCTBO YCTHLIX OTBETOB Ha KOHTPOJIbHLIC BOIIPOCHI IIPH 3allIUTC pa6OTBI.

10.4. MeTtoauyecKkue yKa3aHHusl M0 OCBOEHHMIO JUCIHUILUIMHBI HA MPAKTHYECKHUX 3aHS-
THAX

[IpakTryeckue 3aHATHS NPEACTABISAIOT COOON AETalN3aLUI0 JIEKIIHOHHOTO TEOPETHYECKO-
ro Marepuasna, MpOBOJATCS B LENSIX 3aKpEIJIEHHUsI Kypca U OXBaTbIBAalOT BCE OCHOBHBIE pa3JIeIbl.
OcHoBHO# (opMOH NpoBeJeHNUS NPAKTUUYECKUX 3aHATHH sBIsieTcs 0O0CyXaeHue Hauboisiee Mmpo-
OJIEMHBIX U CJIO’KHBIX BOIIPOCOB IO OT/AEIBHBIM TEMaM, a TaK)Ke pelleHue 3a1ad 1 paz0op npume-
POB U CUTyalllll B @y JUTOPHBIX YCIOBHSIX.

[IpakTuueckue 3aHATH 00ydaromuxcs 00ecreunBaoT:

- IPOBEPKY M YTOUHEHUE 3HAHUM, TOJIyYEHHBIX Ha JIEKIMSIX;

- IOJIy4€HNE YMEHUH 1 HaBBIKOB pEIICHUs 3a/1ay;

- IMO/BEJICHUE WTOTOB 3aHATUN 1O PEUTHMHIOBOM CHUCTEME, COTJIACHO TEXHOJIOTMYECKOU
KapTe TUCIUIUINHBI.

10.5. MeToanueckue yKa3aHusl 0 CAMOCTOSITeIbHOI padoTe 00ydaromuxcst

CamocrodarenbHas paboTa obecreurnBaeT MOArOTOBKY 00ydarolerocs K ayJUTOPHBIM 3a-
HATHSIM W MEPOIPUATUSAM TEKYIIETO KOHTPOJISI M IMPOMEXKYTOYHOM aTTecTaluy MO U3y4aeMou
JUCLHUIUIMHE. Pe3ynbTaThl 3TOM NOATOTOBKU MPOSIBISIOTCS B aKTUBHOCTH 00Y4YaIOILIErocs Ha 3aHs-
TUSX U B KQUECTBE BBIMOJIHEHHBIX MTPAKTUUECKUX 3aJaHUM U APYTruX GOpM TEKYIIEro KOHTPOJISL.
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[Ipu BHIMONHEHUM 33JaHUM JIJIsI CAMOCTOSITETILHOM PabOThI pEeKOMEHAyeTcs MpopadoTKa
MaTepUAJIOB JICKIIUM MO KaXJ0i MPONJACHHON TEME, a TaKXKE U3yUYCHUE PEKOMEHAYEMOW JINTepa-
TYypHl, IIpescTaBiIeHHON B Pazniene 6.

B npouecce camoctosTennbHON pabOTHI MPU U3YUYEHUU TUCIHUIUIMHBI CTYIEHTHI MOTYT pa-
00TaTh Ha KOMIIBIOTEPE B CIEHUATU3UPOBAHHBIX AYIUTOPHAX IS CAMOCTOSTENBHOW pPabOTHI
(ykazano B Tabmuue 11). B ayauropusax UMeeTcsl JIOCTYNl d4epe3 HH(POPMAIOHHO-
TEJIEKOMMYHHUKAIIMOHHYIO ceTh «MHTEpHeT» K 3JIEKTPOHHON WH(OPMAIMOHHO-00pa30BaTeIbHON
cpene yauBepcurera (OQMOC) u anektponHoit onbauoreunoit cucreme (ObC), re B 31eKTpOHHOM
BUJIC pacHojararoTcst yuyeOHble U yueOHO-METOIUYECKHE MaTepUalbl, KOTOPbIE MOTYT OBITh HC-
M0JIb30BAHBI JIJIS1 CAMOCTOATEIBHONU PaOOThI MPU U3YUYEHUU AUCLUILINHBL.

Pa3BepHyTBIE METOIMYECKHE YKa3aHHUS MO BCEM BUAAM pabOTHI CTyAEHTa HAaXOAATCS Ha
kadeape «OTOC.

11. OHEHOYHBIE CPEJACTBA J1JIs1 KOHTPOJISA OCBOEHUSA JUCIUIIJINHBI

TunoBbie KOHTPOJIbHBIEC 3aJaHUS WM WHbIE MAaTEPHAJIbl, HEOOXOAUMBbIEC VIS OLIEHKHU
3HAHUM, YMEHHH, HABBIKOB U (MJIM) ONBbITA B X0/I¢ TEKYLIEro KOHTPOJIsl yCIIeBAeMOCTH

J{ns TeKymero KOHTpPOJIS 3HAHUM CTYI€HTOB MO AUCLHUIUIMHE MPOBOAUTCS KOMILJIEKCHAS OLEH-
Ka 3HAHUM, BKJIFOYAIOIIAst

— HPOBCACHHUC KOHTPOJbHBIX pa60T;
- TeOpeTI/I‘ICCKI/Iﬁ OIIPpOC 1 3alIruTa OTYCTOB 110 J'Ia60paT0pHBIM pa60TaM;
— OJK3aMCH.

11.1. TunmoBbIe BONPOCHI /JIs1 JTIAOOPATOPHBIX PadoT
KoHTposibHbIe BONPOCHI K J1A00PAaTOPHBIM padoTamM
JlaGopaTopnas padora Ne 1

1. KunemaTtuueckue XapPaKTCPUCTUKU NTOCTYIIATCIILHOTO ABUKCHU: TpaeKTOpI/IH BCKTOD IEpEME-

—

mienust I, mpoHAeHHBI TyTh S, CKOPOCTH V u V¢p., YCKOpEHHE acp U A, BHJbBI YCKOPEHUS

ar , a n. Caenarb puCyHOK.

2. Tpu 3axona Herotona. Bropoii 3akon HeloToHa B 1ByX (hopMynupoBKax.

3. Umnynbc Tena, CUCTEMBI Tell. 3aKOH U3MEHEHUS M 3aKOH COXPAaHEHUS UMITYJIbCA CUCTEMBI TEIl.
4. Mexanunueckas pabota. MoIHOCTb.

5. KoHcepBaTuBHbBIE U HEKOHCEPBATUBHBIE cuibl. [loTeHIManbHas >Heprus. 3aKOH W3MEHEHUS
MOTEHIMAIBHON YHEPTHUH.

6. Kunertnueckas sHeprus. 3aKOH U3MEHEHNSI KHHETUYECKOW YHEPTUU.

7. IlonHas MexaHU4ecKasl YHEPTHsl. 3aKOH U3MEHEHUS MTOJIHOM MEXaHUYECKON YHEPTUN.

8. 3aKOH COXpaHEHNUs MOJHOM MEXaHUYECKON YHEPTUU. Y CIIOBUS €TI0 BBIIOJIHEHUS

9. Mexannueckuil ynap. llpusnaku ynapa. [Ipsmoil neHTpasibHbIN yaap. YIpyruid U HEYNpyruu
yaapsl. Caenatb pUCYHKH U 3allMCaTh 3aKOHBI COXPaHEHMS.

10. BoiBoj paboumx (hopMyi juis pacdera CKOpOCTH IIapuKa 10 yaapa V, u mocrne yuapa - <V2> ,

cpenHero 3HaueHns cuikl yaapa {F ), mcnonesyemsix B narHoit padore.
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JlaGoparopHasi padora Ne 2

1. KunemaTnueckue XapaKTepI/ICTI/IKI/I BpamaTeanoro ABYDKCHHUSA: BEKTOP 3JIEMCHTAPHOI'O0 YIJI0-

—

BOT'O MepeMEIICHUS d(P yroBasi CKOpocTh O, yriaoBoe yckopeHue €. HampaBneHue u Monyinb

KaXJI0M 13 3TuX BennuuH. ClenaTh PUCYHOK.
2. B3auMocCBsI3b JIMHEWHBIX U YTIIOBBIX XapaKTEPUCTUK BPALIATEILHOTO JIBUKEHUSI.

—

3. Yka3aTh HalpaBlieHUs BEKTOpa yrioBoro nepemenienus 0@, yriosoii ckopoctu ( U yrjioBo-

—

ro YCKOpeHHA & KpECTOBHHBI. 3amucaTh 3aBHCHMOCTH OTHX BEJIWYHH OT BpEMCHU

o(t), o(t), (t)

4. MOMEHT MHEpPUMH MaTepUaIbHOM TOYKH, TBEPAOTO T€jIa OTHOCUTEIBHO TOYKH, OTHOCUTEIHHO
ocu. Teopema IlITelinepa.

5. MOMEHT cuibl OTHOCUTEIBLHO HEMOJABMKHOM TOYKH, 3aKpeIuieHHOW ocu. Ero Mmoaynb, HanmpaB-
nenue. Ilmedo cUibl.

6. MoMeHT UMITylIbCa MaTepHaIbHON TOYKH M aOCOJIOTHO TBEPAOTO Tejla OTHOCUTEIHLHO HEmo-
JIBUKHOM TOYKH, 3aKPEIJIEHHOW och. Ero Mmoaysb, HarpaBiieHuE.

7. OCHOBHOH 3aKOH JMHAMHMKH BpallaTEeIbHOIO JBWKCHUS JJI1 aOCOJTIOTHO TBEpIOro Tena (1aBe
(OpMBI 3aMCH U CBSA3b MEXKAY HUMHU).

8. 3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCA. Y CJIOBUS €r0 BBIIIOJIHEHHUSL.

9. Kakas cuna co3iaer BpamiaTreabHbIi MOMEHT KPECTOBHHBI M KaK OH OIpPEACNISIeTCS B JaHHOU
pabote? Iloay4uuTh BbIpa>keHUE 7S BpaLaTeIbHOTO MOMEHTA.

10. BeiBog pabouux Gopmy.

JladbopaTopnas padora Ne 3

1. Wneanpublit ra3. [IoHATHS: KOJIMYECTBO BELIECTBA, MOJISIpHAs Macca, aOCONIOTHAS 11IKajia TeM-
neparyp, TEMIOEMKOCTb BELIECTBA, MOJISIPHAs TEIIOEMKOCTb, y/I€IbHAas TETJIOEMKOCTb.
OnbITHBIE Ta30BbIC 3aKOHBI: boiis - Mapuotra, ['eit-Jlroccaka, [1lapmst, ABoraapo, JlanpToHa.
VYpaBuenue Menneneesa — Kitaneipona.

BHyTpeHHss sHeprus uaeanbHoro rasa. [lonsarue uucna creneHei cBoO0OOIbI MOJIEKYJIBI.

Pabora nneansHoro raza. Beison BeipaxkeHUs! pabOThI M1€TbHOIO Ta3a s pa3IndHbIX U30-

IIPOLIECCOB.

IlepBoe Ha4asI0 TEPMOJUHAMHUKH.

7. TlonuTpomnHble MPOLECCHl: U30TEPMUUYECKUN, H30XOPHUECKU, n300apuuecKuii, aanadbaTHbIN
(17151 K@K 10T O MpoIiecca 3anMucarh ypaBHEHUS 3TUX IPOIIECCOB, IIEPBOE HAYAI0 TEPMOJAUHAMHU-
KU, BBIp2KEHHs TSl pabOThI M TEIUIOEMKOCTH, HaprcoBaTh rpaduku 3aucumocteit P(V), P(T),
V(T))

8. OOBsICHUTB TpadUK 3aBUCUMOCTH JIaBJICHUA I'a3a OT 0ObeMa Ui BCeX MPOIeCcCOB, MPOTEeKatro-
mux B padote (puc. 2). B kakux Toukax rpaduka BHyTpEHHsISI SJHEPTUs raza MaKCUMaJlbHa U
MUHHUMaJIbHA?

arwnN

o

JlabopaTopnasi paGora Ne 4

=

3apsn. CsoiicTBa 3apsna. 3akoH KynoHa.

2. HampspoxeaHocTs. CHiOBBIE THHUN HanpspkeHHoCTH. [IpuHInn cynepnosunuu. Pacdyer Hampsi-
KEHHOCTH JIEKTPOCTATUYECKOI0 MOJIS, CO3/1aBAEMOI'0 CUCTEMOM TOYEUHBIX 3apsiA0B, C IOMO-
HIbIO MPUHIUIIA CYIEPIIO3ULINH.
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3. HOTQHLII/IaJI QJICKTPOCTATUYCCKOI'0 TOJISA, pa3HOCTh IMOTCHIUAIOB. 3KBI/IHOTGHL[I/I2UIBHBI€ IIo-
BepxHocTH. [IpuHImn cyneprnosunnu. Pacuer noTeHnuana 3J1eKTpoCTaTHYECKOTO OIS, CO3/1a-
BAeMOTI'0 CHCTEMOM TOUCUHBIX 3apsAA0B € IOMOUIBIO IMMTPpUHIUIIA CYTICPIIO3UITH.

4. CBs3b MEXy HAIIPSDKCHHOCTBIO U TIOTEHIIHATIOM.

CBoiicTBa NIEKTPOCTATUIECKOTO TIOJS.

6. I[loTok BekTOpa HaNPsHKEHHOCTH 3J1eKTpuyeckoro noist. Teopema ['aycca B MHTErpanbHOM 1
nuddepeHaIbHoN Gpopmax.

o

7. Pacuer HAPSHKEHHOCTH DJIEKTPUUECKOTrO 1Mo E  paBHOMEPHO 3apsHKEHHBIX TEN: OECKOHEU-
HOM MJI0CKOCTH, OECKOHEUHBIX MapauIebHBIX Pa3HO3aPSKEHHBIX IIIOCKOCTEH, cepsl, I1apa,
OECKOHEYHO JITMHHBIX HUTU U LUIHH/PA.

8. DnexTpoeMKocTh. EMKOCTh yeTMHEHHOTO TPOBOAHUKA. EMKOCTh MIIOCKOT0 U HMIMHIPUYECKO-
ro koHjaeHcaropon. CoelMHEHHE KOHIEHCATOPOB.

9. DHeprus U IIOTHOCTh YHEPTHH IEKTPOCTATHUECKOTO MOJIS.

10. [IpoBOIHUKY B AJIEKTPOCTATUYECKOM TOJIE.

JlabopaTopnasi paGora Ne 5
«IKCNEPUMEHTAJIbHbIC HCCJIeJ0BAHUS JICKTPOMATHUTHON HHIY KLU

1. MarnutHoe nosne. Ero ocHOBHBIE XapaKTEPUCTUKU.

2. 3axkon buo-Casapa.

3. Cuna Amnepa. Cuna Jlopenna.

4. MarauTHBIA IIOTOK, HOTOKOCIICIIJICHHE.

5. SIBnenue snektpomarHutHoi mHAyKUMU. 3akoH Dapanes. [IpaBuno Jlenna. YpaBHeHue
Makcaesia, 000011atonIee 3aKOH 3JEKTPOMAarHUTHON MHIYKIUH.

6. SBnenue camomHAYKIUU. UTHAYKTUBHOCTD.

7. SIBnenue B3auMOMHAYKLIHMH. B3auMHas MHAYKTUBHOCTD.

8. Tpanchopmaropsl.

9. Ilepexomubie mporeccel B RL-1ieny.

10. DHeprust MarHUTHOTO TIOJIA.

11. Meroauka skcriepumenTa. Haznauenue u QpyHKIMOHAIbHBIE BO3MOKHOCTH HCIIOJIb3yeMOM
B YCTaHOBKE aIllapaTyphl.

JlabopaTopnasi paGora Ne 6

1. I'apmonnueckue kosie6anus. OCHOBHBIE XapaKTEpUCTHKM TapMOHMYECKMX Koseba-
HUN(aMIUTUTY/a, 4acToTa, Iepuo/l, ¢hasza, HauyanbHas dasa).

2. VYpaBHeHHe COOCTBEHHBIX He3aTyXarolux kojeOaHuil 3apsna(toka) B LC-koHType u ero
pemenne. CoOCTBEHHas 4acToTa KoJeOaHUH.

3. VYpaBHeHHe COOCTBEHHBIX 3aTYXalOLIUX KoyieOaHu# 3apsia(Toka) B MOCIEAOBATEIbHOM
RLC-konType u ero pemenue. KoapdumueHT 3aTyxanus, 4acToTa 3aTyXarolux KoiebaHu, o-
rapupMHUUECKUll IeKPEMEHT 3aTyXaHus, JOOPOTHOCTb, BpeMs peaKcallu.

4. Arnepunoanueckuii npouecc. Kputnueckoe COnpoTuBIEHUE.

S. VYpaBHeHHE BBIHYXIEHHBIX KoJieOaHull 3apsna(Ttoka) B nocinenoBarenbHoM RLC-koHType
U €TO pelIcHHUE.

6. AmnnTyznHO- 1 (a30yacTOTHBIE XapaKTEPUCTUKH. Pe30HaHCHAs 4acToTa Mpes.

7. Meron BeKTOpHBIX auarpamm. I1ocTpoUTh BEKTOpPHYIO AuarpamMmy HampsDKEHHM U TOKOB
nocnenoBarenbHoil RLC-nienu 11s cirydaeB: 0<®pes, O=Wpes, O>Opes.

8. Pe3onaHc HanpsiKeHUH, pe30HAHC TOKOB.

9. MOIIHOCTP B IIENH MIEPEMEHHOTO TOKa. DPPEKTHBHBIC 3HAYCHUS TOKA U HATIPSHKECHUSI.

10. MeTtonKa SKCIIEPUMEHTA.
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JlabopaTopnasi paGora Ne 7

1. CeroBas BosiHa. Ee 0CHOBHBIE XapakTepUCTUKU. IHTEHCUBHOCTD CBETA. ['paHULIbI ONITHYECKO-
ro Juana3oHa.

2. SInenue uHTEpPepeHnn. Y cI0BUs HAOII0AeHUS HHTEP()EPEHIIMOHHON KapTHUHBI.

3. IIpocTpaHCcTBEHHAs U BpEMEHHAs! KOTE€PEHTHOCTH.

4. OnTudeckuil myTh, ONTUYECKAs PA3HOCTb X0/Ja. Y CIOBUS MAKCUMyMa U MUHUMYyMa UHTEHCHUB-
HOCTH IIPH UHTEP(HEPEHLIUH.

5. Meropl peanu3anuu HHTEPPEPEHIIUN OT ECTECTBEHHBIX HCTOUHUKOB.

6. lutepdepeHnns cBeTa B TOHKUX IJIeHKax. [1010chl paBHOTO HAKJIOHA U PaBHOW TOJIILUHBIL.

7. Habnronenue kozer; HpioToHA B OTpaKEHHOM U ITPOXOJISIIIIEM CBETE.

8. OnTrueckas cxeMa yCTaHOBKH IS HaOJroieHuid KoJielr HproToHa ¢ mazepom.

9. BeiBo pacueTHBIX (pOpMyYIT U paAyCOB TEMHBIX U CBETJIBIX Kojell HpioToHa B OTpakeHHOM
Y IIPOXOZSIILEM CBETE.

JlabopaTopHas padora Ne§

B uem cytb sBienus nudpakuun? Buasl tudpakunu.

ITpunnumn I'rolireHca-dpenens.

Hudpakus Openens. Meron 30u Openens.

Hudpaxnus OpeHnens Ha KpyriioM oTBepCTHH. PacripeneneHrie HHTEHCUBHOCTH Ha 3KpaHe.

Hudpakuus Openens Ha KpyriaoM aucke. Pacnipenenenne MHTEHCUBHOCTH Ha SKpaHe.

Hudpaxus OpeHens Ha TOTYMIOCKOCTH.

Hudpakuus Opaynrodepa Ha menu. PacnpeneneHre HHTEHCUBHOCTH Ha 3KpaHe. Y CJIOBUE MU-

HUMYMOB 1 MaKCUMYMOB.

8. Hudpaxkuus Ppaynrodepa Ha pemerke. PacnpeneneHre HHTEHCUBHOCTH Ha 3KpaHe. Y clIoBUe
[JIaBHBIX MAaKCHMYMOB, I'JIaBHBIX U JJ0OABOYHBIX MUHUMYMOB. YTJoBas aucnepcus. JluneiHas
mucnepeus. Paszpemaromas cuia.

9. JlndpakuroHHBIE KapTHHBI, MMOJIydaeMble NMPH OCBEIIEHUHN NU(PAKIMOHHON pPENIeTKH MOHO-
XPOMAaTUYECKUM U O€JIbIM CBETOM.

10. OnTHueckas cxema dKCIepUMEHTAIbHON YCTaHOBKH.

NoabkowhE

11.2. TunoBbIie BONPOCHI [1JIsl IPOMEKYTOUYHOM aTTecTauuu B popme IKk3aMeHa

11.2.1. Bonpocsl k 3K3aMeHY, IPOBOAUMOMY 110 OKOHYAHHHU BTOPOro ceMecTpa
Cxkopoctb. Yckopenue. CocTapisIONE YCKOPEHHUS.
3akonsl HetoToHa. /IBe popmynuposku Il 3akona HeroToHa.
Cunel B mpupose (yrnpyrue, Cuibl TPeHHUs, CHIIa TSKECTU U APYTHUE).
Hedopmarnus pactspkenus, cxxarus. Jledopmanus cipura.
Dueprusi, paboTa, MOITHOCTb.
Kunerndeckas, NoTeHIMAIbHAs, TIOJHAs MEXaHUYECKasi SHEPTUHU Tela.
KoHcepBaTuBHBIE CUITBI.
3aKOH COXpaHEHMsI UMITYJIbCA.
3aKOH COXpaHEHUs MTOJIHOM MEXaHUYECKON YHEPTUN.
0. Teopema 00 HM3MEHEHUM KHHETHYECKOH, MOTEHIMAIbHOM M IMOJHOW MeXaHHYECKOU
SHEPIHH.
11. AOGCOTIOTHO YyIpyTHid yaap.
12. AOCOIOTHO HEYIIPYTUH yaap.

BO0oo~NoGRWDNE
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Kunemartuka BpamareiabHOro JBUKEHHS. YTIIOBasi CKOPOCTb, YIII0BOE YCKOPEHHE.
MoMeHT nmnysnbca MaTepHaabHON TOUYKH U a0COIIOTHO TBEPAOIO Teja.

MoOMEHT MHEpLUU MaTepHaIbHON TOUYKH U aOCOJIIOTHO TBEPAOTO TEa.

Teopema IlTelinepa.

MOMEHT CUIIBL.

3aKOH COXpaHEHMsI MOMEHTA UMITYJIbCA.

Kunerndeckas 3Heprus BpaiaroIerocs Teina.

OcCHOBHOE ypaBHEHUE IMHAMUKH BPAlIATEIbHOTO JBUKCHUS.

CBoboanbie ocu. ['mpockor.

Cuiipl MHEPIUH, BO3HUKAIOLIUE IIPU YCKOPEHHOM IIOCTYNATEIbHOM JIBUJKEHUU CUCTE-

MbI OTCUCTA.

23.
cyera.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

(@)78)131 HHCPpIHUH, I[CﬁCTB}H—OH.[PIG Ha TCJI0, ITOKOAIIECECA BO Bpama}omeﬁc;l CUCTEME OT-

Cuna Kopuonuca, e€ nposiBjieHuUs.

3aKOHBI COXPAHEHUS B HEMHEPIIMAIBHBIX CUCTEMaX OTCYETA.

3akonbl Kenepa. KocMuueckue ckopocTH.

ITone TaroTenus.

OnbITHBIE 3aKOHBI UJ1€aJILHOTO Ta3a.

Ypasnenue Knaneiipona - Menesneena.

OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKON TEOPHUU.

Pacnpenenenne Maxkcseinna.

Pacnpenenenue bonpnmana.

Yucno creneHeit cBoOOIbI. 3aKOH PaBHOMEPHOTO PacHpeeICHUsI SHEPTUU TI0 CTeTe-

HAM CBOOOIEL.

34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

Buyrpennss sneprus cucremsl. PaboTa raza npu nu3MeHeHuu ero oobema.
ITepBoe Ha4anO TEPMOAMHAMMKY AJIS PA3JIMYHBIX U30IIPOLIECCOB.
TemIoeMKOCTh HACAIBHOTO Ta3a.

AnunabaTuyeckuii mporecc.

ITonuTponHeie MPOLECCHI.

Bropoe nHauano repmoaunamuku. Pabora ternoBoit Mamunsel. Lukn KapHo.
DneMEeHTBI MOJIEKYJIIPHOM TEOpUN HEUI€aIbHOTO rasa.

YpasHeHnue Ban-nep-Baanbca. BHyTpeHHsIs dHEprus peaabHOro rasa.
Ourponus. Hepasencrso Knaysuyca.

3apsn. HanmpsokeHHOCTB 2neKkTprudeckoro nods. 3akoH Kyiona.
HamnpspkeHHOCTB Moss ToYeuHoro 3apsiia. CrojkeHue JIeKTpudecKux nosei. J(umnons B

SJICKTPHUYICCKOM II0JIC.

45.
46.
47.
48.

I10JI4.

49.
50.

Teopema I'aycca B unTerpasibHoil u quddepeHunansHoi popme.

[ToTeHnMan 3ME€KTPOCTATHIECKOTO TOJIS.

CBs13b MCKAY HAIMMPSA)KCHHOCTBIO U MOTCHIMAJIOM.

I'paHnuHbIE YCIIOBUS DJIEKTPOCTATUKH. LIUPKYISIUS U POTOpP 3IEKTPOCTATUYECKOTO

3HeKTpOCTaTI/I‘-ICCKOG IOJIC B IUIJICKTPHUKAX.

— — —

[MonsipuzoBannocTs. Teopema 'aycca s Bektopos E, D, u P. I'pannunsie ycio-

BUSA JISI COCTABJIAIOMIUX BEKTOPA P .

51.
52.
53.
54.
55.
56.
57.

[Monspuzanus nuanekTpukoB. OObEMHbBIE U TOBEPXHOCTHBIE CBSI3aHHBIC 3apsIbl.
IIpe303mexTpuku. [TuposnexkTpukn. CEerHETOAIEKTPUKHY.

MeToa 3epKanbHbIX HU300paXKeHUH. DIIeKTpOCTaTHIeCKas 3aluTa.
DIIEKTPOEMKOCTh. DHEPTHUsl B3aUMOAEHCTBUS CUCTEMbI TOUEUYHBIX 3apsJI0B.
OHeprus MEKTPOCTATUYECKOTO TOJISL.

IToCTOSIHHBIN TOK, €r0 XapaKTEPUCTUKU. Y PaBHEHUE HEITPEPBIBHOCTH.
CTOpOHHHE CHIIBI.
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58. 3akon OMa aiis yuactka renu. O6o0meHHbI#i 3akoH Oma.
59. PaboTa 1 MOIITHOCTE OCTOSIHHOTO TOKa. 3akoH J[koynsi-Jlena.

11.2.2. Bonpockl Kk IK3aMeHY, IPOBOAUMOMY 110 OKOHYAHUH TPEThero ceMecTpa

1. MarsuTtHoe cTaTHCTHYECKOE I10JIE B BaKyyMcC. HaHpSI)KeHHOCTB U MHAYKIHUA MariuTHO-
'O TIOJISL.
2. MarnuTHOE noJje ABHXKYIIErocs 3apsijia.

3. Cuna Jlopenna. 3akon buo-Capapa. 3akoH Amriepa.

4. JIBuxeHMe 3apsyKEHHBIX YaCTHUI] MO IEHCTBUEM 3JIEKTPUUECKOI0 U MarHUTHOTO TOJIEH.
5.Pamka ¢ TOKOM B MarHUTHOM 10J1€. MarHUTHBIA MOMEHT.

6.MarauuTHble CBOICTBA IMAMAarHETUKOB.

7. MarsuTHbIe CBOMCTBA NapaMarHEeTUKOB.

8. I'paHnyHbIC yCIOBUS IS COCTABISIONIMX BEKTOPOB MArHUTHOTO TTOJIS.

9. deppoMarHeTusM.

10. SIBnenue >nexTpomMarHuTHON nHAYKIMH. 3akoH @apanes. [Ipasuio Jlenna.

11. Bolurcnenue MHIYKTUBHOCTH COJICHOM/IA.

12.B3aumuas uaayknus. Tpanchopmaropsl.

13.OHeprust MarHUTHOTO TOJIA.

14. TIponeccel mpy 3aMBIKAHUN M PAa3MBIKAHUH 1IETTH, COJIEPIKaIIei HHIYKTUBHOCTb.

15. SIBneHus, CBA3aHHbBIE C 3aKOHOM 3JIEKTPOMArHUTHON MHAYKIIUU.

16. Ilepemennslii Tok. Pe3ucrop, KOHAEHCATOP, MHIYKTHBHOCTD B IIETH MIEPEMEHHOTO TOKA.
17. MeTo1 BEKTOPHBIX JUarpamm Jijisl pacyeTa COMPOTHUBIICHUS LENeil IepeEMEHHOT0 TOKa.
18. Pe3onanc HanpspokeHui. Pe3oHaHC TOKOB.

19.BuxpeBoe 3eKTpuyIecKoe moJie.

20. Tok cMermieHusl.

21. Cucrema ypaBHeHMI MakcBesuia.

22. YpaBHEHHE 3JIEKTPOMAarHUTHOI BOJHBI B BaKyyMe.

23.ITapaMeTpbl TApMOHUYECKOTO KOJICOAHMSI.

24.CoOcTBeHHbIE He3aTyXallre KoueOaHus NpyKUHHOTO MasTHHUKA.

25.Co0cTBeHHBIC He3aTyXarInue KoueOaHus 3apsiia ¥ TOKa B KoJebaTeTbHOM KOHTYPE.
26.CrojxeHre B3aMMHO OpPTOTOHAIBHBIX KOJIEOaHuil.

27.CoOcTBEeHHBIE 3aTyXaromue KojaeOanust (Mpy>KUHHBINH MasTHUK, KOJIeOaTeIbHBIN KOHTYD).
28.BbIHyX/1IeHHBIE KOJIeOaHusl.

29. AMIUTHTYTHO- 1 (Pa309aCTOTHBIE XapaKTEPUCTUKH KOJIeOAaTeIbHOTO KOHTYpa. Pe3oHaHc.
30.BonHoBBIE ITpo1iecchl. YTIPyriue BOJIHBI.

31.Ypasuenue BoaHbI. [I10ckne Oerymue BOTHBI.

32. ®a3o0Bas U TPYNIIOBas CKOPOCTH.

33. Chepudeckre U MWIMHIPUYECKUE BOJTHBL.

34. Unrtepdepentius BoaH. CTOSIYUE BOJIHBI.

35. DHeprust ynpyrou BOJHEI.

36. BoiHOBBIE ypaBHEHHUS 3JIEKTPOMArHUTHOM BOJIHBI B BaKyyMe.

37. CtpoeHue 3J1eKTPOMarHUTHOW BOJTHBI.

38. DHeprus >1eKTPOMarHUTHOM BOJIHBI.

39. CBeroBas BOJHA.

40. 3aKOHbBI TEOMETPUYECKOI ONTHUKH.

41. ®opmyna TOHKOM MuH3bI. ONTHYECKUE LIEHTPUPOBAHHBIE CUCTEMBI.

42. doromeTpruecKue eqUHULBI. VX CBSA3b C MOIIIHOCTBIO CBETOBBIX IYYKOB.

43. UnTepdepenius ceera. Y cIoBUs HHTEP(PEPEHIIMOHHBIX MAKCHMYMOB 1 MHHUMYMOB.
44. atepdepennus BoaH B onbiTe FOHTra.

45. BpeMeHHast KOTEPEHTHOCTb.

46. IIpocTpaHCTBEHHAs! KOTEPEHTHOCTbD.

47UnTepdepeHius cBeTa B TOHKUX MIeHKax. [1onockl paBHOTO HaKJIOHA.
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48. Unrepdepennus B muockoM kinuHe. [lonoce paBHoii Tonmuabl. Konbiia HeioToHa.
49. Indpakuus ceeta. [Ipunnmn [toiirenca-dpenens.

50. 3oub1 Openens.

51. BekTtopHas nquarpamma 30H OpeHersi.

52. Nudpaxius Openenst Ha KPyriIoM OTBEPCTUH U KPYTIIOM JHCKE.
53. lndpakuus Opaynrodepa Ha OECKOHEUHOH IIEIIH.

54. Tudpaxuus Opayrrodepa Ha perieTke.

55. JIndpaknronHas pemeTka Kak CleKTpaIbHBIA TPHOOp.

56. IIpoctpanctBenHas pemerka. udpakius peHTTeHOBCKUX JTyUei.
57. DnemeHTapHas TEOpUs IUCIIEPCUU CBETA B ra3ax.

58. IMonsipusanumst cBera. 3akoH Maittoca.

59. lNonsipu3anus cBETa MPU MPOXOXKICHUN TPAHUIIBI Pa3Jiena Cpeyl.
60. /[BoitHOE MydenpenoMIICHHE.

61. [Tonsipu3aninOHHBIEC TPU3MBI H TTOJISIPOHIBI.

62. 3aKOHBI PABHOBECHOTO TEIIOBOTO U3TY4YCHHUSI.

11.3. TunoBble 3a1aHNUs JJISl TEKYLET0 KOHTPOJIS

Jlis TeKy1ero KOHTPOJIA 3HAHUM CTYJEHTOB IO AUCUHUIUIMHE MPOBOJUTCS KOMILJIEKCHAS Ol€H-
Ka 3HAHUM, BKJIFOYAIOIIAst

—  00CYXJEHHE TEOPETUYECKHX BOIIPOCOB;

—  peuieHue GU3UYECKUX 3a7aY;

—  TECTHUPOBAHHE;

—  TEOPETHYECKUH OMPOC U 3alllUTa OTYETOB I10 JJAOOPaTOPHBIM paboTaM;

— TpOBEICHHE KOHTPOJBHBIX PadoT;

—  DK3aMeH, 3a4eT C OICHKOM.
Ha npakmuueckux 3aHAMUAX CHYOEHMbl 00IHCHBL 8bINOJIHUMb 3A0AHUS, NPUMEPLL KOMOPbIX
npeocmaeiensvl Hudice.

IIpumep 1. VYpaBHeHHME IBHKEHHsS MATEpUAIBHOM TOYKHM BJOJIb OCH X HMMEET BUJ
x = A+ Bt + Ct? , Tne A=3 M, B=2 m/c, C=1 m/c®. Haitn: a) TIOJIO)KEHHE TOYKH B MOMEHTBI BpeMe-
mn t, =5 cu t, =10 ¢; 6) cpennroro myreByrO cKOpOCTH <\/ > 3a BpeMsl, TIPOTEKIIEE MEXKIY DTH-
MH MOMEHTAaMH; B) MTHOBeHHbIE ckopoctH V; u V, B ykazaHHbIE MOMEHTBI BPEMEHH; T) CPEIHEE

YCKOpEHHUE <a> 3a yKa3aHHBII IPOMEKYTOK BPEMEHU; 1) MTHOBEHHOE YCKOPEHUE d.

Tato Pemienue
% = A+ Bt + Ct2 a) TOJIOKEHUE TOYKU B 3aJJaHHBIE MOMEHTHI BPEMEHH OIpejie-
AZ;M B=2 wi/e ' JIAE€TCS MOJICTAHOBKOW B YPaBHEHUS JBH)KEHUS YMCIICHHBIX 3HAYCHHI
=1 M’/Cz, ’ ko3 urmentos 4, B, C v 3HaueHuii Bpemenu t, u t,:
t,=5c X, = X(t;) =3+2-5+1-5% =38 (w),
t,=10¢c Xp = X(tp) =3+2-10 +1-10% =123 (m);
X1=7?, Xo=7 0) cpemHsisi myTeBasi CKOPOCTh OIpeIeseTCsl Kak BeIMYrHa Y-
<V >=? TH, TIPOUJIEHHOTO TOYKOM, IEIEHHOTO Ha BPeMs €€ IBMKCHUS:
V, =2, V, = ()= S _ X))
<a>:?, a=" At to -t
123 -38
<V> =—— =17 (M/c);
10-5
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B) MTHOBEHHAsI CKOPOCTb ONPEIENAETC KakK IepBas MPOU3BOAHASI OT KOOPAWHATHI X(t)
10 BPEMEHHU:
dx(t d
yo&x® _d
dt dt

[ToxcraBuB B MOTy4yeHHOE BBIpAXKEHHE YHMCICHHBIE 3HAaUeHUs KodddunueHntoB B, C u mo-

(A+ Bt+Ct2): B+2Ct.

MeHToB Bpemenn U u 1,, momy4anm
Vi =V () =2+2-1.5=12 (wlc),
Vo =V(ty)=2+2-1-10=22(m/c);
I) cpejiHee YCKOPEHHUE OMPEeNseTCsl KaK OTHOLICHUE BEIMYMHBI M3MEHEHUSI CKOPOCTH K
IIPOMEXKYTKY BPEMEHH, 38 KOTOPbIN 3TO H3MEHEHHE POU3OIILIO:

@)=
At ty—tg
(a)= 21%_152 =2 (m/cP);

1) MTHOBEHHOE YCKOPEHHE OIpEeAEIsAeTCsa KaK IepBasl IPOU3BOJHAS OT MTHOBEHHOU CKO-
poctu V (1) no Bpemenu:

a=TO_9 520 -2c.
dt dt
a=2-1=2 (m/c?).
YckopeHue paccMaTpuBaeMO TOYKH — IOCTOSIHHOE.

Otsert: a) ;=38 M, X=123 m; 6) V) =17 wic; B) V1=12 m/c, Vo=22 m/c;
r) <a> =2 wm/c% 1) a=2 M/,
[Ipumep 2. Bpycok Maccel M TAHYT 32 HUTh TakK, YTO OH JIBUYKETCS C IMOCTOSIHHOM CKOpO-

CTBIO M0 TOPU3OHTAIBHOMN MIIOCKOCTU ¢ KO3 dUIMeHTOM TpeHus L. HaliTu yroma o, mpu KOTopom
HATSDKEHUE HUTU Oy/IeT HAaMMEHbIIIHUM.

y N F o
— ﬂk V
Pemenue F
o p o
Ha Opycok NeHCTBYIOT CHIIBL: CHJIa TSXKECTH, CHJIa peak- 4_|: Z_
IIUH OIIOPEI, CHJIa TPEHUS U CUJIa HATSDKEHUS HUTH. TTTTTTIVI777777 ;
> v
Bropoii 3akon HeroToHa nmeer Bua mg
ma=mg+N +F ,+F. Q)

Bpycok JBUKETCS ¢ TIOCTOSHHOM CKOPOCThIO, creaoparensHo, d =0,
Bribepem ocu X U Y, Kak MOKa3aHO Ha puc. B mpoeknny Ha 3TH OCH BEKTOPHOE ypaBHEHUE
(1) umeer BUg

XZOZFCOSOL—FTP, )
y:0=—mg+N+Fsina. (3)
Temo ABUIKETCS 110 ITIOBEPXHOCTHU, ITPHU 3TOM CHUJIA TPCHUSA CKOJIbKCHUA FIp == MN . 3Haue-

Hue cuibl N onpenensiem u3 ypaBHeHUs (3)

N =mg-Fsina.
IToncraBnss BelpakeHHE Il CUIIbI TPEHUS B ypaBHEHUE (2), MOIyYUM
F__ kmg

COS oL + pSin o
Tak xak mo YCJIOBHIO 3aJa4U HATAKCHHUEC HUTU JOJDKHO OBITH HaAauMCHBIINM, 6epeM IMpoOun3-
BOJIHYIO (DYHKIIMH CHJIBI 11O YTJIy O M IPUPABHUBAEM IOJYUYEHHBIN pe3yNbTaT K HYIIO:
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dF _ pmg(=sina+pcosa)

5 0.
do  (coso+psin o)

Orcrona
—sinot+pcosa =0,
fgo=pu o =arctgu .
OTBeT: HaTsHKEHUE HUTH OyJIeT HAaMMEHbBIIUM IpH yriie o = arctgu .

[pumep 3. Monot maccoit M =5 «r, nanas ¢ Beicotsl N =2 M, ynapser HeGonbIION Ky-
COK JKEJe3a, JIeXalui Ha HakoBadbHe. Macca HakoBanbHH BMecTe ¢ Kyckom xkenesa M =100
kr. Cuutas ynap abCoIOTHO HEYIPYTUM, HAUTH:

a) CKOpocTh V MOJIOTa HEMOCPEACTBEHHO NIEpe] yAapoM;

6) suepruo E niedy » 33TPAYCHHYIO Ha nedopmanuio Kycka kenesa.

Pemenune

a) CKOpOCTb V MOJIOTa HEMOCPEACTBEHHO IEpE] YAapOM HaiJeM U3 3aKOHA COXpPaHEHUs

SHEPrHHU: B OTCYTCTBHE CONPOTUBIICHHS BO3/yXa MOJIOT, 11a/1asi C BHICOTHI N, IBUIKETCS TOJIBKO MO

JEHCTBUEM CUJIBI TSDKECTH, KOTOpas SBJSETCS] KOHcepBaTUBHOU. Cle1oBaTeNbHO, B MpoOLEcce Ma-
JICHUS] MEXaHUYecKasi SHepTrus MoJioTa Oy1eT 0CTaBaThCsl MOCTOSHHOM:

E=T+II=const.

B xayecTBe HyJNEBOro ypoBHs Il OTCYETA IMOTEHUHUAIBLHON YHEPTUU MOJIOTA B OJHOPOJI-
HOM I10JI€ CHUJIBl TSDKECTH BBIOEPEM YpOBEHb, COOTBETCTBYIOLIUM HUKHEMY IOJIOKEHUIO MOJIOTA.

Torz{a B HadaJi€ JABUIKCHHA KHHCTUYCCKAs DHCPIrusA MOJIOTa Tl :O, MNOTCHIHAJIbHAA 3HCPIrusa

I1; = mgh u nonnas Mmexanuueckas >Heprus

El :T1+Hl :mgh

mvV 2
B HIXHEM [OJIOKeHHH (HEMOCPEICTBEHHO IIepe/l yAapoM) — 1, = T ,1I; =0 n
2
mv
E2 =T2 + H2 =—
2
CornacHo 3aKOHY COXpaHEHUs PHEPIHH,
mv 2

E;=E, wm mgh:T,

OTKyJa

V =,/2gh,
V =,/2-9,81-2 ~6,3 (m/c).

0) 4TOOBI ONMpeNeNuTh dHEepruro E 3aTpayeHHYI0 Ha JaedopMaiuio Kycka jKelesa,

ned >
MpeBapuUTeNbHO HaiiieM ckopocTh U CHCTEMBI «MOJIOT — KYCOK Kelle3a — HAKOBAIIbHS» Cpasy ke
mocJie yaapa.

B cuny kpaTKOBpEMEHHOCTH yJapa, 3alulleM JJisi paccMaTpUBAaEMOM CUCTEMBI TeJ 3aKOH
COXpPAaHCHUA UMITYJIbCA:

m\71 + M\72 = mUl + MUZ,
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—

rne V; =V — ckopocth mosota o yaapa;, Vo =0 — ckopocTh Kycka xkelie3a ¢ HaKOBaJIbHEH 10
1 > V2

yaapa; Ul = UZ =U - CKOpOCTH TeJl Cpasy e Mociie yaapa (Tak Kak yaap abCOIIOTHO HEYyIpy-

THi, TO MOCJIe HeTO Tella CUCTEMBI JABIKYTCS KaK OJHO IIEJIOe, TO €CTh C OJHOM M TOU K€ CKOpPO-
CTBIO).

OueBuano, uto BekTopel V. u U Oynyr Hampapiensl oaunakoBo. [o3ToMy B HpoeKIun
Ha HaIpaBJCHUE ABUKEHUS MOJIOTA 3aKOH COXPAHEHMS UMITYJIbCA 3aMUIIETCS B BUJIE

mV =(m+M)U,
Otkyna

mvV U m,/2gh

U=——umU = .
(m+M) (m+M)

DHeprus, 3aTpayeHHas Ha AeGopMalMIo KycKa skejlesa, IpeICTaBIseT co0oil pa3sHoCTh Me-
XaHUYECKUX PHEPrHil CHCTEMBI «MOJIOT — KYCOK JKeJle3a — HaKOBAJIbHS» HEMOCPEICTBEHHO Iepes]
ynapoMm ( E ) u cpasy xe nocne nero (E"):

Enegp=E—E"

Tak kak moTeHIUalbHAas OHEPIrusa CUCTEMBbI B IIOJIC CHUJIbI TAKCCTH B IIPOLECCEC yaapa HC
HU3MCHACTCA, TO

Eneg=T-T",

2
m
rae T = - =mgh — kuHeTH4eckast SHEpPrusi CUCTEMbI (MOJIOTA) HEIOCPEACTBEHHO Tepell yaa-

pout: T'— (m+M)U? _ mZgh
’ 2 (m+M)
Taxum o6pazom,

— KHHCTHYCCKAs SHEPTHA CUCTEMBI Cpa3y KE IMOCJIC yaapa.

2
m-gh mMgh
E .4 =mgh-— = ,
red =M = T M
 5.100-9,81-2

E. 4= ~93,4 ().
e =5 100 (o)

Orset: a) V =6,3 m/c; 6) Ez[eq) =93,4 Ix.

ITpumep 4. Yepes 010k HMAMHAPUYECKOH (OpMBI Maccoi M = 1Kr MEpeKUHyT LIHYp, K
KOHIIaM KOTOPOT'O NMPHKpPEIIEHBI Ipy3bl MaccaMu M= 1 kr u M, = 2 xr. Haiitu: a) yckopenne
rpy3oB; 6) cuibl HaTsokenust mHypa F; m F,. Cunrate mmyp HeBeCOMBIM M HEPACTSKHUMBIM.

HpOCKaJ]LBLIBaHI/IC ITHYypa OTHOCUTCIILHO 0JI0Ka U TPCHUC B OCH 0JI0Ka OTCYTCTBYIOT.

Hano Pemenue
m = 1xr, Tax xax HUTb HEPACTKMUMA, ITyTh, IPOMIEHHBIN Tpy30M My, paBeH my-
m; =1 kr,

TH, TIpoiiieHHOMy rpysom M, a,t2 /2 = a,t2 /2.
My=2 kr U3 5TOro ciemyer, YTO YCKOPEHHs TIPY30B OJMHAKOBHI IO BEIMYUHE
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a,=a,=a.

a) a:? P
aCCMOTPHUM acTok HuUTH Ab
6) F1=? P ya MI@
=9 MexIy rpysom M, u Gimoxom. YpasHe- ®
2— YA
HUE JBUKCHHS 3TOTO y4acTKa B MPOCK-

MM HAa OChb Y C Y4YeToM 3-TO 3aKoHa
Hetotona nmeer Bug Mygd = F, — F,.

el

yv m1g myg

U3 yenosus nesecomoctu vutu (M, = 0) cnenyer, uto F, = F, . Ananoruuno noxassi-
Baercs, uto F' = F,.

JIuneiiHas CKOPOCTb BCEX OTPE3KOB HUTH B NPOM3BOJIBbHBI MOMEHT BpeMeHH t paBHa
V =at. Jluneiinast cKOPOCTb TOYEK, IPHHAIEKAIKUX 0001y OJIOKA, BBIPAXKAETCS YePe3 YIIOBOE
yckopenwue 6noka € u ero pamuyc R V. = ¢gRt.

OTCYTCTBI/IC CKOJIBXKCHHA O3Had4acT, 4YTO B JII000H MOMEHT BpCMCHHU V :VBH Hniin

at = eRt. U3 sroro, B cBOIO OuUEpens, crenyer, uto € = a/R.

3anuiieM ypaBHEHUS ABM)KEHUS 000MX I'py30B B IPOEKIMU HA OChb Y , & ypaBHEHUE JIBU-
XKeHUs 0JI0Ka B MPOEKLUH Ha OCh Z:

Oy: —-ma=mg-F; mMa,=m,g-F;;
Oz Je=Myz =R(F;-F).
YuurtniBas IMPUBCACHHOC BBIIIC O6CY)KI{GHI/I€ YCJIOBI/Iﬁ 3aJa4du, a TaKX€ TO, 4YTO MOMCHT
2

HHCPIUH NUINHAPUYICCKOTO Onoka J = , HOJYUCHHYIO CUCTEMY ypaBHeHI/Iﬁ MOKHO ITPUBC-

CTU K BUOY

ma
-ma=mg-F; ma=m,g-F,; 7=F2—F1.

Pemras 9Ty CUCTEMY OTHOCUTCIIbHO HCKOMBIX BCJIWNYHH, TOJTYUUM:

Mo~ _ 58 wi?
m +my+m/2 ’

6) F,=m(g+a)=12,6H; F, =m,(g —a)=14,0 H.
Otser: a)a = 28wm/c?;6) F, =126H,F, =14 0H.

a)a=¢

IIpumep 5. B cocyzne BMecTumocThio 1051 HAXOAUTCA KUCIOPO MO/ 1aBIEHUEM 100
kIla npu temmneparype t; =17°C. Tlocne Toro, kak m3 cocyna BBITYCTUIN KHCIOPOJ Maccon

Am =10r, temneparypa rasa crana pasnoii 0 C. HaiiTu napiaeHue KUCIOpOJa, OCTAaBLIErocs B
cocyzae. MosspHas mMacca kuciiopoaa M=32- 10" kr/monb.

Pemenue
JlaBienue P, HalieM, UCIIOJIb3Ysl YPAaBHEHHUE COCTOSIHUS UICATIBHOTO Ta3a:

my
P,V RT,,
2 M 2
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m2 RT2
M V
HeI/I3BeCTHBII/I mapamMeTp m 2 HaXOIuM M3 yCJIIOBHUS 3alavuu:

m, =m, —Am.

otkyna P, =

Onnako nepBuuHas Macca kuciaopoaa M; HemssecTHa. E€ ompenenum u3 ypaBHEHUs CO-
CTOSIHUS Ta3a B €ro0 HaA4YaJIbHOM COCTOSIHUH:

my
PV =—RT,,
1 M 1
OTKyJZla
PNVM
ml = .
RTy

B oxoHuaTenpHOM BUJIC
P, = PVM. 0 |RT2 =T, AR oaml
RT, My AT MV

TTogcraHoBKa YUCIIEHHBIX JaHHBIX OAaéT Pr,=23243 Ila.
OtBet: P,=23,2 kl]a.

[pumep 6. Bosnyx, sanumasumii o6bem V| =151 npu nasnenuu P, =0,8Mlla, uzo-

tepmuaecku pacmmpuics 10 V, =101, Onpenenuts usmenenne ero BHyTpeHHeit JHEprUy U pa-

60Ty, coBeplIeHHYI0 ra3oM. Kakoe koyiim4yecTBO Temia OblI0 COOOIIEHO ra3y B IpOLEcce pacilu-
peHus?

Jlano Pemenue
V, =1n=10"%, [Ipu U30TEpMUYECKOM PACIIUPEHUH TEMIIEPATypa BO3yXa HE MCHS-
P —08MIla eTCsl, CIICMOBATENIbHO, HE MEHSETCS W ero BHYTPEHHSSI DJHEprus, T.e.
V. =10 ’ AU =0. Ipu pacuupennn V mouei raza ot oovema V; n0 V, mpu no-
= J1 o
2 CTOSIHHOM TeMriepatype | GyzeT coBepiueHa
AU =? MOJIOKUTEIbHAs padoTa:
A=? Q="
Vo
vRT \Y
A= [Pdv = j—dv— VRT InV—2.
Vi Vi !

Tak kak 4mMcIo MOJIEH ra3a u ero TEMIICpATypa HEU3BCCTHLI, TO, BOCIIOJIB30BaBIINCH ypaB-
HCHHUEM MeH,ueneeBa-KnaHeﬁpOHa, 3aIlIMCAaHHBIM JJIS1 HAYaJIbHOT'O COCTOSHHUA BO3/1yXa:

PV, = VRT,

paboTy pacuupeHust HalJaeM Kak

A=PV;In \\;—2 ~1,84KTx .

1
KomnuectBo TCIl1a, COO6IJ.I€HHOT0 rasy, HaﬁHCM M3 NICPBOTr0 Ha4YaJ1a TCPMOAUHAMUKU
Q=AU+A.

C yyeTrom HaliIeHHBIX 3HAUYCHUI PabOThl U U3MEHEHUSI BHYTPEHHEH SHEPrUH

Q= RV, In Y2 ~184Tx.
Vi

Oteer: AU = O, A= P1V1 In \\j—z 21,84KI[)K ) Q = P1V1 In \\//—2 z1,84KI[)K .
1 1
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[pumep 7. Chepuueckuii cioi, umerommit pamuyesl Ry =R nu ___, 3amojiHeH

—_—_ —

a
OJICKTPUYCCKUM 3apsaa0M, 00beMHas IIOTHOCTH KOTOpOro p=—, ra¢ O - MOJOXHUTCIIbHAA MO-
r

cTossHHasg. HaliT HanpsHykeHHOCTh E(I‘) AIIEKTPUYECKOTO MOt KaKk QyHKIUIO paccTosiHUs I oT

ueHTpa ciosi. [loctpouts npuMepHbIil TpaduK 3aBUCUMOCTH E(r).

Hano Pemenue
R =R, PeleHne 3a1aui CBOAUTCS K HaxosxkaeHuo Hanpsukennoctu E(I) smex-
R, =2R, TPUYECKOro MOJIs B TpEX obnactsx: BayTpenneit (I < R;), B obnactu, conepxa-
_a et 3apsn (R, <1 <R,), u Buemneit (I > R,) (pucynox).
P= r' Tak kak cTpykTypa mois oOjajaeT paauajbHON CUMMETpPHEH, TO I
oL = const HAXOXXJCHUS HANPSHKCHHOCTU TOJs HCmoib3yeM Teopemy OcTporpaackoro-
E(r) _n ["aycca, koTopasi B UHTErpaJibHOI (popMe UMEET BUJT
' == 1
fEdS =—Q. (1)
s €0
1. Omnpezenum HanpsbkeHHOCTh E| mosst B oOnactu | us ¢duznye-

CKHUX TMPEICTABICHUI BUIHO, YTO HAMPSHKEHHOCTb 3JCKTPHUYCCKOTO MOJIS
B obOnactu | paBHa HyTI0. DTO OYACT MOHATHO, €CIU MPEACTABHM, YTO
KKl DJICMEHTAPHBIA 3apsjl, PaCHOIOKEHHbI Ha BHYTPEHHEH IIO-

BEPXHOCTH c()epbl, CO3AeT IIeMeHTapHoe Tojie HanpskenHoctsio OE
KOTOpasi HAIPAaBJICHA K LIEHTpY. Takou ke 3apsa Ha JuaMeTpaJIbHO IIPo-
TUBOIIOJIO)KHOW CTOPOHE 3TOW cdephl co37aeT Mosie TOH K€ BEeTUYUHBI,
HO HaIPaBJIEHHOE MIPOTUBOINOJIOXKHO NepBoMy. [IporcxonuT B3auMHasi KOMIIEHCAIUs dJIEeMEHTap-
HBIX MOJIEH, MTOTOM Y€TO SABISETCS OTCYTCTBUE DIIEKTPUUECKOTro 1oJs B oonactu | .

JlokasxeM 3TO yTBEpKJIECHUE C MOMOILBIO TeOpeMbI (1), B COOTBETCTBUHM C KOTOPOM MOTOK

BekTopa £ CKBO3b BOOOPAkKaEMyI0 3aMKHYTYIO IOBEPXHOCTh S OMNpeensercs apuphMeTHIecKoit
CYMMOIi 3aps/I0B, HAXOAAMIMXCSA BHYTpH 3Tol moepxHoctu. Ho B o6mactu | 3apsmos mer, T.e.

Q =0. Torna Benmunna E pasra mymo. [Toxe B o6mactu | orcyrcrsyer.

2. OnpenenumM HanpsbkeHHocTs E,, B o6mactu |l. B kauecTBe BooGpaxkaeMoil 3aMKHYTOM
MOBEPXHOCTH S BO3bMeM c(epHUECKyI0 TOBEPXHOCTh paauycoM I, BHYTpH KOTOpoil Oyser
HAXOIMTHCSA DIIEKTPHUECKHH 3apsijl B 00beMe, 3aKII0IEHHOM MeXTy chepamu ¢ paguycamn Ry u

r.
Teopemy Octporpazackoro-I'aycca 3anumiem B BUzie

- = 1
fEndS == [pdv, @)
s foy
(04
re p = P dV =4mradr.
[MTocnenHee BeIpaKeHUE MOTYYACTCs CICAYIOIMM 00pa3oM: map paguycoM I mMeer 00b-
4
eM V= gan; oT o0eux dYacTed H5TOro BbIpaKEHUS BO3bMeM auddepeHIuan U MoIyduM
dV =4nradr.
Vpasuenue (2) nocne nozactanosku P u dV mpuobperaer By
= = 1
fEndS == [Zanr?ar. 3)
B Uval
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Bekrop HanpsxenHocTd nons £ u Bektop OS B Kax0ii TOUKe HOBEPXHOCTH S COHa-
IpaBJIeHbl JPYr C APYroM, Tak Kak o0a HampaBlIeHBl BAOJNb paauyca cdepbl. Torma ckaiaspHoe

IPOU3BE/ICHHE E||d§=‘I§“Hd§‘COSO°:‘E||Hd§‘ wm E,dS=E,dS. Vurem, uro Bemramma

HANPSDKEHHOCTH HA OJJMHAKOBOM paccTOSiHUU I OT LeHTpa cios nocrosinHa. Toraa ypaBHenue (3)
3alUIIeTCs B BUJIE
r

1 ra
Eq(r)fds == [ Z4nr?dr. (4)
gg o I
S 0R,
3aMeTuM, uTO {ds = 47r? — niomans NoBepXHOCTH BoobpakaeMoii cdepsl. B urore mo-
S
CJIE HECIIOKHBIX TIPe0OPa3oBanuii U3 ypaBHeHUs (4) moTydaeMm:
2
a R]_
E”(r):— o |- (5)
280 r
AHaJIOTMYHO TOJTy4aeM ypaBHeHHUeE Uit BHemHer oOmactu |1, B koTopoit BooOpaskaemast

3aMKHYTasl [I0BEPXHOCTb OXBATBIBACT BECh DJICKTPUUCCKHIL 3apsijl, HAXOLAIMHCS MKy chepamu
pamuycamu Ry u R,:
R2
E|||(r)§d8=— Zanr2dr, (6)

rae ' B JeBOi 4acTU ypaBHEHHUS €CTh paJuyc BHEIIHEW BOOOpakaeMoi 3aMKHYTOMH OBEPXHOCTH.
[Tocne npeoOpa3oBaHuii momydaem:

2 2
alRy-Ri | 1
En(r)= 22 L= ()
€0 r
3uas, uto R, =R u R, = 2R, coornomenus (5) u (7) 3anumem B Buze
2
R
ot
Eqylr)=—11-—|, 8
n(r) 2e0| 12 (8)
2
3R
a
By (r)=-2— 9
m(r) 2¢q 12 9)

Jlia moctpoeHus rpaduka 3aBUCUMOCTH HaNpsKEHHOCTH MOJIs E(r) Kak (yHKIUU pac-

CTOSIHUSI I' OT LIEHTpa CPEPUUYECKOTO CJIOSI OTPEIEIIUM XapaKTepHbIe TOUKH IS MoJIel E(I‘) B 00-

TOYKH: r=R =R I/I B
r=R,=2R,rze E,(r=R)=0 34

nactsax |l u . qns o6nactu 1l at0

u E“(I‘ = 2R)= :OL Jlna o6na- 8e,

€o
cru Il — touka =R, =2R, rze
3o
E,(r=2R)=". >
8¢, 0 R ? r

[IpumepHsIii rpaduk 3aBUCUMOCTH E(I‘) IIPEJICTABIIEH HA PUCYHKE.
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o R?
Omeer: E, =0 wmpu Tr<R,, E, (r):i 1- mpu R <r<R,,
2¢, Ir2
o 3R?
EIII (r): E? npu r> RZ'

[Ipumep 8. OnpenenuTs pa3HOCTh NOTEHIUAIOB (A — (g MEXKAY TOUKAaMU A U B CXEMBI.
[Ipu KakoM yCJIOBHM OHA paBHA HYIIO?

Jano Pemenne
C., Gy, Cy Konpnencaropsr C; u C, coequHEHBI MTOCIIEA0BATEILHO. DKBUBAJICHTHAS €M-
Cq kocth Cio onpenensercs 1mo hopmye
E 1 1 1 c,C
= =+ Cp=—A
@A — Pp—: C12 Cl C2 C]_ + C2
C,C
AHanoruyHo Haijem emMkocTh Cgy = —23¥4 _ xpusa- A .
C3 + C4 —l I—o—
neHTHbIe KoHAeHcaTophbl Cip 1 C34 MOAKIIOYCHBI TAPATUICIBHO K C C
UCTOYHUKY ToKa. Ciie10BaTeNbHO,
Upac = Upsc = E. C | | .
n C [ B D
pU TIOCJICIOBATEIILHOM COCAMHCHHUH 3apsabl HAa KOH- C
JIeHCAaTOpax PaBHBI
1 =92 =C12Upac, ;i
eC1Cy £
h=—""""
Pa3HOCTh NOTEHIIMAJIOB (P — (Oc PABHA HANPSHKCHUIO HA IIEPBOM KOHJICHCATOPE:
9 )
PA—PC Cl’ PA—0C C1+C2'
AHaNOTHYHO HalJIeM @ — Q¢!
d3 =04 =C34Upgc;
8C3C 4 .
g=—"""—:
98 —9c = =4
B C C3 + C4 .
Pa3HOCTh TOTEHITHAIOB (A — (g HAWJIEM M3 COOTHOIIICHHUS
®a— @8 = (pa— 0c) — (98 — ¢c),
| G Cy _(cc3-0iCy)
PaA—OPB =¢ - o PaA—OPB =¢
C1+C2 C3 +C4 (C1+C2)(C3 +C4)

Haiinewm, mpu kakoM ycinoBuu ¢a — @ = 0.
. (C2C3-CiCy)

(CL+C2)C3+Cy)
(C2C3-CiC4)

Cl +C2)(C3 +C4)

=0, C,C3=CCy.

OTBCTZ(pA—(pB=8( ,on—9s=0mpu C,C; =C,C,.
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ITpumep 9. CkonbKko Temsa BBIIEIUTCS Ha CONPOTUBICHUH R = 75 OM mpu NpOXOXKIACHUU 4Yepe3
Hero koyimuecTBa dnekrpudectBa = 100 K, ecnii TOk B CONpOTHUBIEHUH PaBHOMEPHO yOBIBAJ 10
HYJIs B TeueHue Bpemenn At = 50 c?

Jano Pemienne
R =750m, Tak Kak TOK paBHOMEpPHO (JIMHEHHO) YObIBaJI, €ro 3aBHCHUMOCTb OT BPEMEHHU
q =100 Ku, MOKHO TpenacTaBuTh B Buae | =1y — at. B HavanbHblii MOoMeHT BpemeHu top =0
I =0, | = 11, B MoMeHT Bpemenn At = 50 ¢ | = 0. Orcrona cinenyer:
At=50c
Q=7

I I

o= -1 , =1 1— 1
At At

Haiinem 3Hauenue HavaimpHOTrO TOKa li. 3apsa, mpomeammii yepe3 MmornepeyHoe CEUeHHE
MIPOBOJIHUKA, PABEH

At [ I, At )
q= |1, —-Lt dt="12 =2 210,
0 At 2 At 50
[ToncraBum 3Hauenue l; B hopmyny Toka | =4 — 0.08t. Haiinem Koau4ecTBO TEIIOTHI, BbI-
JICJTUBIIICECS] HA CONPOTUBJICHHUH R:

At 2 At 2 2
Q= j(ll—'lt) Rdt=R|12j[1—ij gt = RILAL
. U At

At 3

_ 75-16-50

0 3

= 20 kJTxk.

Otsert: Q = 20 x/Ix.
[Ipumep 10. DIeKTPOH, YCKOPEHHBIH pasHOocThI0 noTenuuanos U | Biaeraer B ogHOpoaHOE

MarHuTHOE IoJe HHAYKIuH B mox yrimom O k cuiobiM nHHsM. ONpenenuTs pajdyc W Imar
BUHTOBOMW JIMHUH, IO KOTOPOW OYyJET NBUTATHCS AJIEKTPOH B MArHUTHOM IOJIE. 3apsii JIEKTPOHA
€, macca M,.

Jlano Pemenne
, [Tpoiinsa YCKOPSIIOIIEe
B nanpsoxeaue U | snextpon npu-
o, obperaer ckopocth V , KOTOpYyIO
e MOXHO HAWTH W3 3aKOHa coXpa-
m HEHUSI SHEPTUU:

>
_>
m\V2/2=eU, orcioma  © Vy B

V = [2eU/m,

>

h

IIpy nBUKEHMM B MarHMUTHOM II0JI€ PAaJUyC BUHTOBOW JIMHUM OIPEIEISAETCS COCTaBIISAIO-
mreit ckopoctu V| =V SIN 0. YpaBHeHne nBMKeHHS 2MEKTPOHA B MPOEKIMH HA HOPMasb 3aIH-

mICTCA:
m.a, =mV?/R=eV B.

OTCIO,Z[a pagnyc BHUHTOBOM JIMHUU

R =m,V sin o/eB = ./2Um, /esin o,/B.
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Broxb cuioBoii MUK SIIEKTPOH JIBHKETCS ¢ TIOCTOHHOH ckopocThio V) =V COSaL . Illar

BHUHTOBO# JTHHUU N =V”T ,Tae | — nepuon oOpalieHus, KOTOPbIi HaXOUM U3

T = 27R/V, = 2nm, /eB.

Toraa h = 2ncosa./2Um, /e /B.

Orser: R =./2Um, /esin /B, h = 2ncosa,/2Um, /e /B.

[Mpumep 11. Ha ctpyne anunbl | oOpasoBanack crosidas BOJIHA, IPHYEM BCE TOUKH CTPYHBI C aM-
IJIMTYA0M cMenieHus 3,5 MM OTCTOSIT Apyr oT npyra Ha 15,0 cm. HaiiTu MakcuMannbHyIO0 aMILIU-
TYAy CMELICHUSI.

Pemenne
JInst cTosiueld BOJIHBI B CTPYHE 3allMIleM YPaBHEHUE:

& =2, sin(kx)sin (ot) = Apgy sin(kx)sin(ot), (1)
TAc aMILUINTyda CTOSTUEN BOJIHEI
A=A sin(kx), @)
2n

k = —— — BOJIHOBOC€ 4MCIJIO, A — JJINHA BOJIHBI.

U3 onpenenenus aaunbl Bonuel cneayer A =4-15=60cMm .
[lepBas TOYKa C AaMIUIUTYJOH CMeLIEHHsS PaBHOH 3,5 MM MMeeT KOOPIUHATY

15
X= ) =7,5CM (cM. puCyHOK).
[ToncTaBuM NOTyYEeHHBIE 3HAYCHUS B OPMYITY JUISl aMIUTUTYIbI CTOSTYEH BOJIHBI (2):
. (2m
35= sinf —75|.
Arwesin{ 2275
Beipa3uM MakCUMabHYIO aMILUTUTYLY:

Amax = 35 = 35 = 352 =5,04 mm.

sin (zg 7,5) sin (2;} V2

OTBeT: Anax =5,04 mm.

IIpumep 12. ToueuHbli MCTOYHHMK MOHOXPOMATHYECKOTO CBETa C JJIMHON BOJIHEL
A =500 uMm pacnonoxken Ha paccTosHuM & =2 M Heped AuadparMoit ¢ KPyribIM OTBEPCTHEM
muamerpoM D =2 mm. Touka HaGmIOAeHNs HAXOMUTCA HA OCH OTBEpCTHs Ha paccTosHuu b =1
M oT Hero. CKkobko 30H DpeHens yknaasiBaeTcs B oTBepcTun? TeMHOe MM CBETIOE MATHO T10-
JIy4uTCs B LEHTpe AU(PAKIMOHHON KAPTUHBI, €CJIU B MeCTe HAaOII0IeHUs IOMECTUTD SKpaH?

Pemenue
[Ipeanonoxum, 9T0 B OTBEpCTUH AUAPPArMbl YKIAABIBAIOTCS TIepBbie M 30H DpeHens, To-
raa paguyc OTBEPCTHUS R=D/2 OyzZeT paBeH paauycy BHEIIHEW IpaHUIlbl M-if 30HBI. Tak Kak
Majaroas Ha MPENsSTCTBUE BOJTHA ABJSETCS C(hepruuecKoi, moryqaem

D ab
=f, =

OTKYy/1a
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(a+b)D?
4ab)

(2 +1)(2 -10—3)2 3
4.2.1.5.1077
Taxum 00pa3oM, B oTBepcTHH AradparMel yKIaABIBAIOTCS MEPBBIE TPH 30HBI DpeHerns.
HOCKOHBKy YucCJi0 30H (DpeHeJ'Iﬂ, YKIIaJAbIBAKOIHUXCS B OTBEPCTUH, ABIACTCA HCUCTHBIM, TO,
€CIIi B MeCTe HAOJIOJCHHUS MOMECTHTh 3KpaH, B LEHTPE MU(PPAKIMOHHON KAPTHHBI MOTYyYUTCS
CBCTJIOC IISATHO.

OtBet: B oTBepcTUH auadparMbl YKIaAbIBaIOTCA TpU 30HBI DpeHens; B HeHTpe Tu(paKmOHHON
KApTUHBI IIOJIyYUTCS CBETJIOE IIATHO.

[Tpumep 13. YacTUUHO JTUHEWUHO MOJISIPU30BAHHBIN CBET pacCMATPUBAECTCS Yepe3 HUKOJIb.
[Ipu moBopoTe HUKOJIS Ha 60° or TTOJIOXKEHHS, COOTBETCTBYIOIIETO MAKCUMAJILHON SIPKOCTH, SIp-
KOCTb ITydKa yMEHBIIAETCS B [Ba pasa. HaliTu cTenens mosjsgpusanuu nydka P u oTHomeHue uH-
TEHCUBHOCTEH €CTECTBEHHOT'O M JIMHEHHO MOJIIPU30BAHHOTO CBETa ( |max H |min - MaKCHUMaJIbHas
1 MUHHUMaJIbHasi HHTCHCUBHOCTH CBETA, MPOXOISAIIEIO YePe3 HUKOJIb).

Hano Pemenue

¢ =60, YacTUyHO JNMHEWHO MOJSPU30BAaHHBIA CBET MPEICTaBIAET CO0Oi Cymepro-

I, =21, 3UIHIO JIMHEHHO TMOJIIPU30BAHHOTO CBETA U €CTECTBEHHOTO (HETOJISIPU30BAHHO-
r'o CBETA).

P=? Hycrs |, — unTencuBHOCTS MONsPU30OBaHHOTO CBETA, |, — MHTEHCHBHOCTH

Im_ax =7 €CTECTBEHHOTI'O CBETA.

Imin

HpI/I IEPBOM MOJIOKCHUH HUKOJIA HHTCHCHUBHOCTD IMPOMICAIICTO CBCTA PaBHA

a IIpu BTOPOM M3 3aKOHa Mantoca

I, = IHcosz600+|?e:7H+?e
o yenosuto 1, =21,
IH—+134:2 1E~+19
2 4 2
orkyma | =1_.
3

MakcumanbHasg UHTEHCUBHOCTD gy = — 1.

MuHuManbHass UHTEHCUBHOCTh 6y)ICT Ha6J'II-O,Z[aTBC$I IIprU MMOBOPOTE IOJIAPU3ATOPA

Ha yroJ1 90o OT HOJIOKCHUA, COOTBETCTBYIOIICT'O MAKCUMYMY HMHTCHCHUBHOCTHU. N3 3akona Mainro-

ca rmoJjry4aem
le |
l,=1,c0s290% +-& =1
2 2

1
Ucnone3ys ¢opmyny [isi cTeleHd Moyspu3anuu, mnoimydaem P =3 U OTHOUICHHE
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|
OtBeT: P:%, max _ 3,

| min

Kontpoabnas padora Nel (1gac).

Bapuant Nel

1. JIBmwxeHHe MaTepHaaIbHON TOUKH B IUIOCKOCTH XY omHchiBaeTcs 3akoHOM X=At, y=At(1+Bt),
rae A u B — nonoxurenbHble nocTosiHEbIE. OnpeaenuTs: 1) paguyc-BeKTOp I TOUKU B 3aBU-
CHUMOCTH OT BPEMEHHU; 2) CKOPOCTh V M YCKOPEHHE & B 3aBUCHUMOCTH OT BPEMEHU;
3)MOIyM CKOPOCTU M YCKOPEHMsI B 3aBUCMMOCTH OT BPEMEHHU.

2. BepTukanbHO pactoyiOKEHHBIM OJTHOPOIHBIN CTEpyKEeHb Macchl M  JuIMHBI L MOXeT BpamaTh-
Csl BOKPYT CBOET0 BEPXHEro KOHLIA. B HM)KHUM KOHEI| CTepXHS IoMaja, 3aCTpsB, TOPU30HTaJIb-
HO JIeTeBIIAsi MyJisi Macchl m, B pe3yjbTaTe YEro CTEepPKeHb OTKIOHWICSA Ha yroa o. Cuuras
m<<M, HaAlTH CKOPOCTH JIETEBUICH ITyJIN.

Bapuant No2

1. Onnoponusiii map paguycoM r=20 ¢M CKaTbhIBaeTCs 0€3 CKOJIBKEHHs C BEPIIMHBI CPephl pasn-
ycoM R=50 cMm. Onpesnenuts yriioByto CKOpOCTb L1apa 1ociie OTpbIBa OT TOBEPXHOCTU CEPHI.

2. Motopnas noaka maccoit m=400 Kr HaunHAET IBUTAThCS 10 03epy. Cuna Tsru F MmoTtopa paBHa
0,2 xkH. Cuuras cuny conporupiienuss F¢ nponopuuoHanbHON CKOPOCTH, ONPEAEIUTh CKO-
pocts Vv noaku uepe3 1=20 c mocie Havaja ee ABrkeHus. . Koadduument conpoTuBieHus
k=20 Kr/c.

Kontpoabsnas padora Ne2 (1yac).

Bapuant Nel
1. D0onwuToBsIii map (€ = 3,0 ) paBHOMEPHO 3apsbKeH MO0 00beMy. Bo CKOJIbKO pa3 sHeprus 3jek-

TPUYCCKOTO ITOJIA BHC IIapa NPEBOCXOAUT SHEPTHIO ITOJIA, COCPEAOTOUYCHHYIO B IIApe.

2. Konnencatopsl anekrpoemkoctssMu C1= 0,2 Mx®, Co= 0,6 MxD,
(5= 0,3 Mx®, Cy= 0,5 MkD coeuHEeHBI TaK, KaK 3TO yKa3aHO Ha Cx\/\/ C,
pucynke. Paznocts norenimanos U mexy Toukamu 4 U B paBHa
320 B. Omnpenenuts pa3sHoCcTh nmoteHuanoB U; u 3apsn Q; Ha mia-

CTHHAX Kakaoro KoHnencatopa (1=1,2,3,4). v
[oX G

Bapuant No2

1. Meramnuueckuii map umeet 3apsan Q1=100 uKn. Ha paccrossauu, paBHOM panuycy mrapa, oT
€ro MOBEPXHOCTH HAXOJWUTCA KOHEL HUTH, BBITSIHYTOM BIIOJb CUJIOBOM JuHMH. HuTh Hecer
PaBHOMEPHO pacnpenesneHHbii no pHe 3apsia Q=10 uKn. JlnvHa HuTH paBHa paanycy mapa.
Omnpenenuts cuny F, nelicTByroniyto Ha HUTb, eciu paauyc R mapa pasen 10 cm.
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. Tpu 6arapeu ¢ DAC E; =12 B, E,=5B, E3=10 B u oquHakoBbIMA BHYTPEHHUMH CONPOTHUBIICHU-

sIMH 1, paBHBIMH | OM, COeTMHEHBI MEXIy CO00M OJTHOMMEHHBIMU TToIfocaMu. COnpoOTHUBIICHUE
COCIMHUTENIbHBIX MPOBOJOB HUYTOXKHO Majo. OmnpenenuTs CUIbl TOKOB [, uaymmx uepes
KaX]IyIo OaTapero.

KontpoabHnas padora Ne3 (1yac).

Bapuant Nol

1.

Haiiti yncino N monHbIX KoneGaHUil cUCTEMBl, B TEUEHHUE KOTOPBIX DHEPIUsS CUCTEMbl YMEHb-
mwiack B N = 2 paza. Jlorapudgmuyeckuii nekpement 3atyxanus 0 = 0,01.

[Tnockast ayeKkTpoMarHuTHas BoHa ¢ 4actotoit v=10 MI'1 pacnpocTpaHsieTcss B ciiabo MpoBO-
JSIIed cpefe ¢ yaenbHOW mpoBoAMMOCTBI0 6= 10 MCM/M U IUAIEKTPUYECKON POHHUIIAEMO-
cThi0 €=9. HaliTh OoTHOILIIEHNE aMITTUTY/] INIOTHOCTE TOKOB IPOBOJAUMOCTH M CMELICHHUSI.

Bapuant No2

1.

B 1tpy6e miunoii | = 1,2 M Haxoaures Bo3ayx npu Temneparype 7' = 300 K. Onpenenuts Mu-
HUMAQJIBHYIO Y9aCTOTY Vpmin. BOBMOXHBIX KOJEOAHWU BO3IYIIHOTO CTOJ0A B OBYX Cirydasx: 1)
TpyOa OTKphITa; 2) TpyOa 3aKpbITa.

. Konebanus TOYKH IPOUCXOMAT MO 3aKOHY X = ACO0S (wt + (). B HEKOTOPBIA MOMEHT BPEMEHH

CMEIIIEHHE X TOUYKH PaBHO 5 cM, ee CKOpOCTh X = 20cM/C U YCKOpPEHHE X = -80cm/c?. Haiitu am-
WINTYAy A, yrIIOBYyI 4acToTy ®, nepuoa T konebanuit u ¢dasy (ot + ¢) B paccMaTpuBacMbIit
MOMEHT BPEMEHH.

KonTposbnas padora Ned (1uac).
BapuanT Nel

1.

TouedHbII UCTOYHUK CBETA C JIMHOM BOIHBI A=0,50 MKM pacmoioxeH Ha paccrossauu a= 100
cM mepea auadparmMoit ¢ KpyriasiM oTBepcTHeM paauyca r= 1,0 mm. Haiitu paccrosiaue b ot

nuadparMel 10 TOYKH HAOIIOAEHUS, JUIsl KOTOPOil uncio 30H dpeHens B OTBEPCTUH COCTABIISET
k=3.

. Ecnu B onbiTe FOHra Ha nmytu 0lHOTO U3 UHTEPPEPUPYIOIINX JTyyeil TOMECTUTh MEPIEHIUKY-

JSIPHO ITOMY Jy4y TOHKYIO CTEKJISIHHYIO MJIACTUHKY (n = 1,5), To HleHTpanbHas cBeTas mojoca
CMEILIAETCS B MOJIOKEHUE, MEPBOHAYAIIBHO 3aHUMAEMOE ISTOM CBETIION mosoco. JimrHa Boui-
HbI A= 0,5 MkM. OnipeieTuTh TONIUHY TIaCTUHKH.

Bapuant Ne2

1.

Ha ycranoBke s HaOmroaenust koier] HpioToHa ObLT M3MEpPEH B OTPAKEHHOM CBETE panyc
TpeThero TeMHoro kombiia (k=3). Korma mpoctpancTBO MeX1y TUIOCKOMApauIebHON TIIacTh-
HOW M JIMH30M 3aMOJHUIM JKUJKOCTBIO, TOT K€ Paguyc CTal0 UMETh KOJbIIO ¢ HOMEPOM, Ha
CAUHUIY OOJIBIIINM. OHpe)IeJ'II/ITI) IMOKa3aTeiib IMPEIIOMIICHUA N )KUIKOCTH.

Vron a MCIKAY IIJIOCKOCTAMU MPOITYCKAHUSA MMOJIAPU3aTOPAa U aHAIIN3aTOPa PaBCH 450 Bo ckoabko

pa3 yMEHBIINTCS HHTCHCHBHOCTE CBET, BRXOJANICTO M3 AHANH3ATOPa, €CIH YTOIL YBETHTHTE 710
6077

[TonHbIi QoHJ OLEHOUHBIX CPeACTB HaxoauTcs Ha kadeape «DPTOC.
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YTBEPXJIAIO:
Hupektop uncrutyra UAuTd

13 29 20 r.

Juer aKTyaju3anuuun paﬁoqeﬁ nporpaMmbl THCIUIIJINHBI

« »
WHJIEKC 10 y4eOHOMY IUIaHy, HANMEHOBaHHE

JUTSI TIOATOTOBKHU OaKanaBpoOB/ CIIEIUATNCTOB/ MarUCTPOB
Hamnpagnenue: {mudp — Ha3BaHue}
HamnpaBieHHOCTB:
dopma 00yueHus
['ox Hauana MOATOTOBKHU:

Kype

Cemectp

a) B paGouyto nmporpamMmmy He BHOCSTCS M3MeHeHus. [IporpamMmma akTyanu3upoBaHa IS
20 r. Hayaja nOArOTOBKH.

06) B pabouyro mporpammy BHOCSTCA CIEAyIOIIME WU3MEHEHHUs (yKa3aTh Ha KakKOMl TOJ
Hayvasa MOJATOTOBKH):

1) ;
2) ;
)
Pa3zpaboTtuuk (n):
(®UO, yueHas cTeneHb, yueHOE 3BaHHE) « » 20 I
PaGouas nporpamma nepecMoTpeHa u 000peHa Ha 3acefanuu kadpeapsr OTOC
poTOoKO0JI Ne OT «__ » 20 T.

3aBenyronuit kKageapou

JIMeT akTyanu3auum NpUHSAT HA XpPaHeHHUe:

3aBenyromuii Beimyckaromieit kapenpoit @TOC « » 20 1.
Metoanueckuii ornen YMYV: « » 20
7 T
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