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He.]'[b OCBOCHUSA IUCIUILIMHBI.

- (hopMupOBaHKE HABBIKOB M IPHEMOB HAYYHOT'O METOa TO3HAHUS;

- obOecneueHue  HEOOXOJMMOTO  YpPOBHS ~ 3HAaHUM  JUII  YCBOGHHUS  CMEXHBIX
O0IIETEOPETUIECKUX U CHEIMATIbHBIX KYPCOB;

- BbIpabOTKa TBOPYECKOI'O MOJX0/a K PEIICHUI0 HAYYHO-TEXHUYECKHX 3a/a4 U IpolieM, ¢
KOTOPBIMH OyIylIeMy CIIEHUAIUCTY MPUAETCS CTOJKHYThCS Ha IPOU3BOCTBE.

3ara4yy U3y4eHMsl TUCLHUIUIMHBL:

- CO3/JaHHE Yy CTYACHTOB OCHOB JOCTaTOYHO HIMPOKON TEOPETUYECKOW MOJATOTOBKHU B
obnactu (U3MKHU, O3BOJISIOMIECH OPUEHTUPOBATHCS B MMOTOKE HAYYHOH, TEXHUYECKOW MH(DOpMaIUu
u o0ecreynBaroIeil UM BO3MOXXHOCTh HCIIOJB30BaHUS HOBBIX (PM3MYECKUX IPUHIMIIOB B TEX
00JIaCTSIX TEXHUKH, B KOTOPBIX OHU CIEIUATU3UPYIOTCS;

- (hopMuUpOBaHHE y CTYJCHTOB HAYYHOTO MBIIUICHUS, B YaCTHOCTH, MPABHILHOCTH
MOHUMAaHHMSI TPAHUI] IPUMEHUMOCTH PA3IMYHBIX (PU3HMUECKUX MOHITUHN, 3aKOHOB, TEOPHIA U YMEHUH
OLICHMBATH CTENEHHU JOCTOBEPHOCTH PE3YJbTATOB, MOJYYEHHBIX C IIOMOILBIO HKCIEPUMEHTAIbHBIX
WJIM MaT€MaTH4YECKUX METOJOB MCCIICIOBAHUS;

- YCBOEGHHUE OCHOBHBIX (PM3MUECKUX 3aKOHOB U SIBJICHUHN KJIACCUYECKOM U COBPEMEHHOM
¢bu3uKU, METOJIOB (PU3MUECKOTO UCCIIEI0BAHMS;

- BEIpaOOTKA Y CTYACHTOB MPHUEMOB M HABBIKOB PEIICHHSI KOHKPETHBIX 33/1a4 U3 Pa3HBIX
obacTeil (PU3MKH, TOMOTAIOIINX B JAIBHEHIIIEM CTyICHTaM PelIaTh MPaKTUIECKHUE 3a0a4H.

- O3HAKOMJICHUE CTYCHTOB C COBPEMEHHOM aIllapaTypoil, BBIMUCIUTEIbHON TEXHUKON

n BBIpa6OTKa Ha4YaJIbHBIX HABBIKOB ITPOBCACHUA HAYYHBIX HCCHGHOB&HHﬁ.

Mecto nucuniiuHbl B ctpykrype OOII BO

JucuuminHa SBISE€TCS. OCHOBHOW Ui MOCIEAYIOLUX JUCHUUIUIMH, HW3Y4aeMbIX I10
HanpasiieHut0 noArotoBku 13.03.02 «DnexTposHepreTka M 3JIEKTPOTEXHHKA» W HU3ydaercs
CTY/ICHTaMH Ha IIEPBOM TOy OOYYEHUS B IIEPBOM U BTOPOM CEMECTpaXx.

[lepeueHp AMCUMILINH, YCBOEHHE KOTOPBIX HEOOXOAMMO CTyAEHTaM JJsl U3ydeHHus Kypca
«Du3nKa» COCTaBISAIOT AUCHUILINHBL, u3ydaemble B MOY COII: «®usuka», «Anredpay,
«I'eomerpusi».

Teopernueckne 3HaHMsL, TOJYYEHHbIE 110 OCBOCHUIO JUCLUIUINHBL, SBISIOTCA 0a30BBIMH JUIS
M3YyY€HHUs] OCHOBHBIX IUCHMIUIMH, (POPMHUPYIOIIUX KOMIIETEHTHOCTHYIO MOJIENb BBINYCKHUKA U
po(duib TOArOTOBKH.

Komnerenuuu oOydarwmerocsi, popmupyembie B pe3yJbTarTe OCBOCHHS

JTUCIHUILIHHBI
B mnporecce ocBoeHMs NaHHOW AUCIUIUIMHBI y CTyACHTa (POPMHUPYIOTCS CIEIYIOIINE

KOMIIETEHIINH:
YHHUBEpCAJIbHbIE
Kon
KOMIIETE HaumenoBanue WHaukaTopbl TOCTHKEHUS
Komnerennuu KOMIIETEHIIUH
HINH
YK-1 CrniocoGeH ocymecTBISTh MOUCK, Kputnueckuit | 3-YK-1 3nars: Metoauku coopa u
aHaJM3 ¥ CUHTE3 UH(OpMAIUU, TPUMEHATh 00paboTKK MHPOPMALINH; AKTYyaJIbHbIE
CUCTEMHBIN MOJAXO JUIsl pelIeHUs poccuiickue 1 3apy0eKHbIE HICTOYHUKHU
IIOCTABJIEHHBIX 3a7a4 uHpopmanuu B cepe npodheccuoHaIbHOMI
NeSITeNIbHOCTH; METO/I CUCTEMHOI'O aHAJIN3a
V-VK-1 YmeTh: npuMeHsITh METOAUKU




roucka, coopa u 00paboTKu HHMOpPMAITUH;
OCYIIECTBISITh KPUTHUECKU aHATN3 U
CUHTE3 MH(pOPMAIUH, TOJIYYEHHOHN U3
Pa3HBIX UCTOYHUKOB

B-YK-1 Bnaners: MmeTogamu mmoucka, coopa
1 00pabOTKH, KPUTUYECKOTO aHAIN3a U
CUHTe3a UHPOPMAIIH; METOAUKOM
CHUCTEMHOTO MOAXO0a JIJIsl PEeIICHUS
MOCTaBJICHHBIX 3a7a4

VYKE-1

Croco0eH UCHoIb30BaTh 3HAHUS
€CTECTBCHHOHAYYHBIX JUCUIHUILINH, TPUMCHSTh
METOAbI MATEMATHYECKOTO aHAIN3a U
MOJICJTUPOBAHUS, TECOPETHYECKOTO H
3KCHepI/IMeHTaHBHOFO HUCCJICOOBAHUS B
ITOCTaBJIEHHBIX 3a/a4ax

3-YKE-1 3HaTh: OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX JTUCIMIUIMH, METOIbI
MaTEeMaTU4YCCKOro aHalln3a 1
MOJICJTMPOBAHUS, TECOPETUUECKOTO U
SKCMIEPUMEHTAIIBHOTO UCCIEAOBAHUS
V-VYKE-1 ymeTh: UCI0JIB30BATH
MaTEeMaTUYCCKHUE METOJIbI B TEXHUYCCKUX
MPUIOKEHUSAX, PACCYUTHIBATH OCHOBHBIC
YUCJIOBBIC XapaKTEPUCTUKHU CITyYalHBIX
BEJIMYMH, pelIaTh OCHOBHBIC 3a/1a4
MaTEeMaTUYECKON CTAaTUCTUKH; pelIaTh
TUIIOBBIE PACUETHBIC 3aa4H

B-VYKE-1 Bianets: MmeTogamu
MaTEMaTHYECKOr0 aHaJIn3a U
MOJICJIMPOBAHUS;, METOJJAMU PEIICHUS 3a]1a4
aHaJIM3a U pacyeTa XapaKTEePUCTHK
(hM3HYECKUX CHCTEM, OCHOBHBIMHU
npueMaMu 00pabOTKH AKCIIEPUMEHTATbHBIX
JAHHBIX, METOZaMU PabOTHI C
MPUKJIAIHBIMHA ITPOTPAMMHBIMU
MPOJIYKTaMU

VKII-3

CrniocoOeH cTaBuTh cebe 00pa3oBaTeIbHBIC
IIEJTH, T10/T BO3HUKAOIIIHE )KHU3HESHHBIC 3a[a9H,
MoAOUPATh CIIOCOOBI PELICHHS U CPEICTBA
pa3BUTHSA (B TOM YHCIIE C HCITOJIE30BAHHEM
U(POBBIX CPEACTB) APYTUX HEOOXOAUMBIX
KOMIIETEHIU I

3-YKLU-3 3HaTh: OCHOBHBIE PUEMBI

3¢ PexTUBHOTO yIpaBiIeHUsI COOCTBEHHBIM
BpPEMEHEM, OCHOBHbBIE METOJTUKU
CaMOKOHTPOJIsI, CAMOPA3BUTHS U
camMo00pa3zoBaHus Ha MPOTSHKEHUU BCei
KHU3HH C UCTIOJIb30BaHUEM ITU(PPOBBIX
CPEICTB

V-VYKI-3 YmeTs: a3ppexTuBHO
TUTAHUPOBATh U KOHTPOJIUPOBATH
COOCTBEHHOE BpeMsI, MICTIOIb30BaTh METOIBI
CaMOpETyJSIINH, CAMOPA3BUTUS U
caMOoO0y4YeHHS B TEUEHHE BCEH JKU3HU C
UCIIOJIb30BaHUEM LIU(POBBIX CPENICTB
B-VKII-3 Bnanets: MeToaMu yIpaBiieHUs
COOCTBEHHBIM BPEMEHEM, TEXHOJIOTUSIMH
MpHOOPETEHUS, NCIIOTH30BAHUS U
OOHOBJICHUS COIIMOKYJIBTYPHBIX U
npo¢eCCUOHANBHBIX 3HAHUM, YMEHUH, 1
HAaBBIKOB; METOJJUKAMHU CaMOPa3BUTHUS U
camMo00pa3oBaHMs B TEUCHUE BCEH KHU3HH C
MCIOJIb30BaHUEM HIU(POBBIX CPEICTB

obmenpodeccuoHanbHbIE

Kon
KOMIICTCHI]

HanmenoBanue
KOMIIETEHIINH

HH}II/IK&TOPLI JOCTHIXXCHUS KOMIIECTCHIITNHN




nn

OIIK-3

CrniocobeH mpuMeHsTh
COOTBETCTBYIOIHUI(U3UKO-
MaTeMaTUYECKUI anmnapar,
METO/Ibl aHaJIN3a U
MO/JICIIMPOBAHUS,
TEOPETUYECKOT0 U
HKCHEPUMEHTAIBHOTO
UCCIIETIOBAHUS PU PELICHUN
npodecCHOHATBHBIX 33124

V-OIIK-3 VYwmers:

3aga4

3-OIlIK-3 3HaTh: OCHOBHBIE MaTeMaTUYECKUE
NPUIOXKEHUS W (U3NYECKHE 3aKOHBI, SIBJICHUS U
MPOLIECChI, HAa KOTOPBIX OCHOBAHBI IMPUHITUIIBI
NEHCTBUSA 00BEKTOB npodeccruoHaabHOM

JESATEIbHOCTH, a TaKXe arapaT TEOPETUYECKOro U
AKCIIEPUMEHTAILHOTO UCCIICI0OBAHUS

MPUMEHSATh OCHOBHBIE 3aKOHBI
MaTeMaTUKH, (U3MKH M TEXHUYECKUX HAyK IIpH
MOJICJIMPOBAHUU TEXHOJOTUUECKHUX MTPOLIECCOB
B-OIIK-3 Bnagers: MaTeMaTHYECKUM aIlIapaToM,
METOJaMH TEOPETUUYECKOTO U IKCIIEPUMEHTAILHOTO
HCCIEA0OBAHMS TP PEUICHUH PO ECCHOHATBHBIX

Bauatm BOCIIHTAHHUS, P€AJIN3YEMbBIC B PaAMKaxX 0CBOCHHUA JUCIHUILINHDBI
B IMpouecce OCBOCHUA JAHHOM JUCIUIIINHBI PCAIM3YIOTCA CICAYIOIUC 3a/1a91 BOCIIUTAHU:

Hcnonn3oBanue BoBiieyeHnue B
Co3nanue ycjioBui, BOCIIMTATEJIbHOIO Pa3HOILIAHOBYIO
HanpasJsienune/uean .
o0ecrmeunBaIOIIMX NMOTEeHINAJIA y4eOH O BHeY4eOHYI0
JUCIUILINHBI JeATeJIbHOCTh
[Ipodeccuonanbroe | - popMHUpOBaHUE Hcnons3oBanne 1.Opranu3zanus Hay4yHO-
U TPYIOBOE KYJIbTYpbI BOCIIUTATEILHOTO MPaKTUYECKHUX
BOCITMTaHUE HCCIIeOBATEIBCKON | ITOTEHIIMAJIa JUCIUILINH | KOHPEPEHIINI 1 BCTPEY C
Y MHXXEHEPHOU MPOPECCHOHAIIBHOTO MOJIYJS | BEAYIIMMH CHEIUATHUCTaMHU
nesteapHocTH (B16) | mst dhopMHUpOBaHUS | IPEANIPUATHNA TOpOIA U
WH)XEHEPHOTO MBIIUICHUS U | BETe€paHaMU aTOMHOM
WHXEHEPHOU KYJbTYpbl 3a | OTpACiu.
CUéT npakTuueckux | 2. Opranuzanus u

CTYJIEHYECKUX HCCIEAOBaHUI
COBPEMEHHBIX
MIPOU3BOJICTBEHHBIX CHCTEM;
MPOEKTHOMN JIESITETBHOCTH
CTYIEHTOB IO pa3paboTKe H
ONTUMHU3AIINHI
TEXHOJIOTHYECKUX
CBSI3AHHOM  C
peanbHBIX
MIPOU3BOJICTBEHHBIX
MPOXOXKACHUS yepes
pa3zHOOOpa3HbIC UTPOBEIE,
TBOpUYECKHE, (ecTUBAIbHBIC
dbopmbl, TpeOyrole aHamu3a
CIIOKHOTO 00beKTa,
MMOCTAHOBKA  OTHOCHUTEIHLHO
HEro  mpeoOpazoBaTENbHBIX
3a/a4 Ui UX ONTHUMAaJIbHOTO
penieHusl.

CHUCTEM,
pelieHneM

3ajauy;

MIPOBEJICHUE MPEAMETHBIX
OJIMMITHA] M YIACTHE B
KOHKYpcax

PO eCCUOHAIIBHOTO
MacTepCTBa.

3.VuacTtue B €KEeroaHbIX
aKIUAX CTYJACHUYECKUX
CTPOUTEIILHBIX OTPSIOB




CTpykTypa u coaep:kaHue y4eOHOMH TUCHHUIINHBI

JucuumimHa mnpenogaercss cryneHTaMm B 1,2-om  cemectpe. OOmas TpyaoeMKOCTh
JUCHUINIMHEI cocTaBigeT 10 3aueTHbIX equHul, 360 ak. yaca.

Kanennapubiid mian

Ne | Ne HanmenoBanue pasneina Bunel yueOHOM nesSTENbHOCTH Atrte | Makcu
P (Tembl) (dac.) cTar, | MajabH
a e JUCITUTIAHBI usi BIN
3 M o) o pasznme | Oamn
3 S
i} BI = ” na 3a
o Q
e o 2 (dbop | pasmen
I o = 8 = Ma)
~ = Q = O
a S s k= g | &£
aa) = = = @)
1 2 3 4 5 6 7 8 9 10
1 cemectp
1 11 OCHOBHBIE ITOHATHS U 10,75 0.5 0,2 14 T1 25
orpeneneHus: GU3NKu 3)
1.2 | Mexanuka Hprotona 17,25 0,5 Oéz 16 Tl 25
1.3 | 3akoHbI cOXpaHEHUS 18 0,5 0,5 16
14 Kunemarnka u JTHHaMUKA 1775 0.5 0,2 16
1 TBEPJOTO Teja 5
1.5 | PenaruBucrckas MexaHuka 17,75 0,5 Oéz 16
1.6 | MonekynsipHas ¢pu3nka 18 1 0,5 16
1.7 | OCHOBBI TEPMOJIMHAMUKH 18 1 0,5 0,5 16
2 2.1 | OCHOBBI JIEKTPOCTATUKHU 19/1 | 2/1 0,5 0,5 16 T2 25
29 MarnuroctaTuka B BaKkyyme 19.5 ) 1 05 16
U B BEIIECTBE
VYpaBHenus Makcsenna
2.3 KBazucranroHapHble TOKH 2411 1 211 1 1 20
Hroro 3a 1 cemectp | 180/2 | 8/2 6 4 162 50
Bun npomexxyTouHOM aTTecTanuu Ok3a 50
MEH
1 [ 2] 3 | 4 | 5] 6 [ 7] 8 | 9 | 10
2 ceMecTp
3 31 KonebatenpHOE ABHKCHUE. 24,5 1 1 0,5/ 29 T3 30
"~ | CrieKTpanbHOE pas3ioKeHne /0,5 0,5
Kunemartnka BOTHOBBIX
3.2 IIPOIECCOB 22,5 1 1 0,5 20
Uurteppepenuus u 29 0,5
3.3 | mudpakus BoJIH. DIEMEHTHI 05 0,5 1 / 20
Dypbe-ONTUKH. : 0,5
0,5
KBanToBas ontuka u Teopus 22/ ’
3.4 Bopa. 05 0,5 1 / 20
0,5
35 OCHOBBI KBaHTOBOM 29 1 0,5 0.5 20

MEXaHUKHN




3.6 | dusuka aTOMOB U MOJIEKYI 325/ 1 0,5 %’55/ 20
4 | 4.1 | AtomHOE AP0 225 | 15| 05 0,5 20 | T4 20
SnepHble CUIIBI U sIIEpHbIE
4.2 | peakiuu DiIeMEHTapHBIC 22,5 15 0,5 0,5 20
YaCTULIbI
Hroro 3a 2 cemecTp 180/2 | 8 6 4/2 | 162 50
Bua npomexxyTouHol arTecTanuu OK3a 50
MEH
| UTOrO | 360 | 16 | 12 8 | 324
Coaep:xaHue JIEKIIMOHHOTO Kypca
TeMbl JeKIHH. Bcero YaebHo-
Bonpockl, oTrpadaTpiBaemMble Ha JIEKIHH 4acoB METOIIIHECIOE
ob0ecrieyenune
1 3
OCHOBHBIE IOHATHS U ONIPEJCICHUS PU3UKU. On [1-7]
[Tpenmet ¢usuku u e€ onpeaencHue. CBsA3b ¢ APYTUMU HAYKAMH. JIN [8-17]
[pocreiimme Moaenu MexaHudeckor cucrteMbl. CrcTema oTcueTa u WP [36-39]
cucreMa KoopauHat. KunemaTuueckre BETMUUHBL: panyc-BEKTOP,
nepeMelIeHHe, CKOPOCTh, YCKOPEHUE, IYTh.
Mexanuka HeroToHa.
NuepumanpHas cucteMa oTcyera v nepBbii 3akoH HproToHa.
[ToHsTHE CUIIBI, IPABUIIO CIIOXKEHUS cuil. Bropoit 3akoH HeroToHa.
Tpernii 3akoH HpIOTOHA 1 3aKOH COXpaHEHUs UMIyJbca. [ paHuLbI
npuMeHeHus 3akoHoB HeroToHa. [Ipumeps! pemienns 3anad.
3aKOHBI COXPAaHCHHUS. OU [1-7]
O6mast popMynupoBKa 3aKOHA COXPAHEHUS] UMITYJIbCa B JIN [8-17]
Mexanuke. Mexanmueckas pabota. Kuaerndaeckas s3HeprHsl. NP [36-39]
IToTreHunanpHas 3HEpPrus. 3aKOH COXpPaHEHHs MEXaHUUECKON
SHEpPTrUH.
KuHemaTuka ¥ TMHAMUKa TBEPJIOTO Tea.
AGcomoTHO TBepaoe Teno. [loctynaTenbHOE U BpalaTeabHOE
JBUKEHMSI TBEPAOTO Tena. MOMEHT CHIIBL. Y CIIOBUE PAaBHOBECHS
TBEPAOro Tesa. MOMEHT MHEPLUU TBEPOrO Tejla U PUMEPHI €ro
pacuera. OCHOBHOE YpaBHEHHE JUHAMHUKHU BPaIlaTEIbHOIO
JBUKEHMSI TBEPAOIO Teja, UMEIOIIET0 (PUKCUPOBAHHYIO OCh
BpalleHus. MOMEHT UMITyJIbCa U 3aKOH COXPaHEHHsI MOMEHTA
umnyneca. Llentp unepuuu tBepaoro tena. CpaBHEHUE IBUKEHUS
TBEPAOrO TeJIA C IBUKEHUEM MaTepUaIbHON TOUKU
OCHOBBI PEAATUBUCTCKON MEXAHUKU. Oon [1-7]
[IpuHnun oTHOCUTENIBHOCTH B MexaHuke. [locTynarsl Teopuun JAU [8-17]
oTHOCUTENBEHOCTH. CIIEICTBUSI TEOPUH OTHOCUTEITLHOCTH. HP [36-39]

BzanmocBs3bp Maccel U OHCPTHH.

MounekynspHas hU3HKa.

OrnpezeneHne CTaTUCTUYECKOTO M TEPMOIMHAMUYECKOIO
METO/IOB M3yYEHUS MaKPOCKOIMHMYECKUX TeJ; MX JOCTOMHCTBA U
HenocTaTku. OCHOBHBIE TOJIOKEHUSI MOJEKYJISPHO-
KHHETHYEeCKON Teopuu. OnpeeneHne uaealbHOro rasa.
['panu1bl TPUMEHUMOCTH MOJIETT HMICAIBHOIO rasa.




Temneparypa 1 1aBIeHUE C TOYKHA 3PEHHUS MOJIEKYIISIPHO-
KMHETU4eCKOM Teopuu. [Ipumep mig OAHOATOMHOIO MAEAIBHOIO
ra3a. YpaBHEHHE COCTOSIHUA UAEANBHOTO raza (ypaBHEHHE
Knaneiipona-Meneneesa) .

OCHOBBI TEPMOJIMHAMUKH.

OcCHOBHbIE NIOHATUS TEPMOJAMHAMUKH; TEIJIONEpeiada U €€
BuUbL. [lepBriil 3ak0oH TepmoanHaMuKu. M3oTepMuyeckui,
M30XOPHBIN, M300apHBINA MPOLIECCHI; NX H300paxenue Ha P-V-
nuarpaMMe. AnuabaTHYecKuid MpoIece U ero ypaBHeHue. Bropoi
3aKOH TEPMOJMHAMUKH. DHTPOIHUS U €€ CTATUCTUUECKUNA CMBICII.
Hukn Kapno upeanbHoil TeruioBoit mamuubl 1 ero K. I1. [1.;
rpadudeckoe n3oopakeHue paboThl 32 OJUH LUKJ HJICATbHON
TEIJIOBON MAalllUHBI.

OCHOBBI 3JIEKTPOCTATUKH.

DJIEKTPUYECKUH 3apsi/i U €r0 CBOMCTBA. DIIEKTPUUYECKOE TOJIE U
ero xapakrepuctuku. Teopema ["aycca ist 3€KTPUUECKOTO MOJIS.
[IpoBOAHMK B 3JIEKTPUUECKOM T0JIE. DHEPTHS IEKTPHUIECKOTO
T0JIs1, 3aITACEHHOTO B KOHJeHcaTope. JIUMoJb B 3JIEKTPUYECKOM
nosie. [lonsipusaius IuaNeKTpuKa.

MarsuTocTaTHiKa B BaKyyME H B BEIICCTBE.
3akoH Amriepa Jijisl B3aUMOJICUCTBUS 3JIEMEHTOB
Toka. 3akoH buo-Casapa-Jlannaca. [Ipumepst
pacuera MarHUTHOTO TOJISL ISl KPYTOBOTO BUTKA C
TOKOM U OECKOHEYHO JITTMHHOTO MPSIMOJIMHEHHOTO
MIPOBOJIHUKA. MarHeTUKH M KX BHJIBI.

YpaBHeHus MakcBeiia.

SIBaeHME  DJIEKTPOMAarHUTHOM  MHIYKUUH,  WHAYKTUBHOCTD,
camouHaykius. Tok cMemeHusa. YpaBHeHus MakcBemia B
UHTErpalbHOM  Qopme, IUIOCKas 3JEKTPOMAarHUTHAs  BOJIHA.
VYpaBuenuss ~ MakcBemia B auddepeHnmanbHol  hopme.
MartepuanbHble ypaBHEHUS.

KBasucranmoHapHbIE TOKH.

Onpenenenne KkBasucTanMoHapHoro Toka. [Ipumepst
KBa3UCTAI[MOHAPHBIX TOKOB, rpaduueckas

UHTEPIIPETALNS XapaKTEPUCTUK JAHHBIX TOKOB IIPH

MTOMOIIY METO/Ia BEKTOPHBIX JIMarpaMM.

OU [1-7]
I [8-17]
WP [36-39]

Hroro

KonebarenpHoe JBHKCHUE.

Bunsl xonebanuil. 'apMoHMueckue KosieOaHHs Kak TMPOCTEHIIHii
BUJl Kkosebanuid. CroxkeHue KojaeOaHWUN, METOJ BEKTOPHBIX
nuarpaMm.l’'apMOHMYECKUI M aHTapMOHMYECKHI OCHMIUISTOP U HX
[IPUMEDBL. Maremarnueckuit U duznyeckuit MasITHUK.
KonebaTenbHbII KOHTYP.

CHeKkTpallbHOE Pa3JIOKEHUE .

DU3NYECKUI CMBICI CIEKTPAIILHOTO pasiioxkeHus. Teopema Dypee.
[Tpumepsr paznoxeruss @ypre Ha KOHKPETHBIX (PU3HMUECKUX
mpoleccax; KoaebaHus CTPyHBI.

OMH [1-7]
I [8-17]
VP [36-39]

KuneMaTnka BOJTHOBBIX IIPOIIECCOB.

Buabl BonH 1 ux xapaktepuctuku. [lonepeunsie U npoaoabHbIe
BOJIHBI. BOJTHOBOE ypaBHEHUE TIJIOCKOW YIIPYTOM U IUIOCKOM
AJIEKTPOMArHUTHON BOJHBI; PE3YyIbTaT PELIEHUs JAHHOTO

YpaBHEHUS — YPABHEHHUE BOJIHBI.

OU [1-7]
T [8-17]
WP [36-39]




WnTepdepenius u qudpaxius BOJH.

KorepentHocts. CrokeHne KoneOaHUil Ui JBYX KOTE€PEHTHBIX
UCTOYHUKOB. WHTepdepeHnuss Ha TOHKHMX IUIeHKaX. [lpuHnun
ltolirenca-@Openenst.  3oHbl  Dpenens. [lpumepsl  audpakium.
Judpaknronnas penietka. ECTeCTBEHHBIN U TOJSIPU30BaHHBIN CBET.
DJieMeHThI DYpbe-ONTUKH.

[IpencraBieHne rapMOHUYECKHX KOJIeOaHUI B KOMILIEKCHOM
m10ckoCTH. P dypwe u unterpan Oypse.

0,5

KBaHTOBas onTrka u Teopus bopa.

TeroBoe U3Iy4eHHE U 3aKOHBI U3Ty4eHUs
a0CoOJIIOTHO YepHOTo Tena. DOTOHBI, TOCTOSTHHAS
[Tnanka u popmyna [lnanka s MIOTHOCTH
M3JIy4eHHs aOCOTIOTHO YepHOTOo Tena. bopoBckas
TEOPHS aTOMOB.

0,5

OCHOBBI KBAHTOBOW MEXaHUKH.
KopmyckyisipHO-BOITHOBOM AyaJInu3m MaTepUH.
HeolnpeneneHHoCcTH.  KBaHTOBbIE ~ COCTOSSHMS W IIPUHLMUII
CyHepro3ului. BpemMeHHoe U CTallMOHAPDHOE  YpPaBHEHMS
Hlpenunrepa. Omneparopsl ¢u3nyeckux BeludyuH. KBaHTOBaHuE
SHEPIMM M  JHeprerndeckuii cmekrp. IIpocrenmme 3amauy
KBAaHTOBOM MEXaHUKHU.

[Tpunimn

OU [1-7]
I [8-17]
WP [36-39]

®Pu3nka aTOMOB ¥ MOJIEKYJI.

Atom Bogopona B teopuu llpenunrepa. Ilepuonnyeckas cucrema
2JeMeHTOB MenaeneeBa. MOJEKynbl, TUIIBI CBA3€M B MOJIEKYJIaX,
MOJICKYJISIpHBIE CIEKTpbl. Jla3zepbl. ODIEMEHTBl 30HHOW TEOpUH
TBEPJIOTO Tea.

ATOMHOE SIIpO.

CocTaB aTOMHOTO siJipa U €ro XapaKTEepHCTUKH. Macca U dHeprus
cBs3u snpep. IlpobGnembl moctpoeHust Teopuw sapa. KanenbHas
MoJielib. O00I04YeYHAsS MOJCTD.

1,5

Sl nepHbIE CUIBI M SIAEPHBIE PEAKIIMH.

SAnepHbie cutbl. PainoakTHBHOCTE. 3aKOH PaInOaKTUBHOTO
pacmana. fSlnepHbie peakiuu.

DneMeHTapHbIE YACTUIILL.

Knaccudukanus sneMeHTapHbIX yacTuil. OCHOBBI COBPEMEHHOTO
€CTECTBO3HAHUS.

1,5

OH [1-7]
I [8-17]
WP [36-39]

HToro

16

ITepeyeHb NpPaKTHYECKUX 3aAHATHH

Tema npakTuyeckoro 3anaTusa. Bornpocsl,
oTpadaTbiBaeMble HA IPAKTHYECKOM 3aHATUH

Bcero
JacoB

YuebHo-
MEeTOANYecKoe
obecneueHmne

1

3

Mexanuka HproroHa.

2. IlonsTHe cumbl, IPaBUIIO CIOXKEHUS CUII. BTopoii 3akoH
Hprorona. 3. 3akOH cOXpaHEHHs UMIYJbCa. [ paHUIIbI IPUMEHEHUS
3akoHOB HrroToHa. [Ipumeps pemenns 3anaqa

3aKOHBI COXPaHEHUS.

3. Mexanuueckas pabora. Kuneruueckast sHeprusi.
IToTreHunanbHas 3HEpPTrUs. 3aKOH COXPAaHEHNS MEXaHUUECKON
SHEpPTrHUH.

0,5

OU [1-7]
T [8-17]
WP [36-39]




KyHemaTuka ¥ JMHAMUKA TBEPJIOTO Tea.

4. MoMeHT cuiibl. Y CIIOBUE PaBHOBECHS TBEPAOTO TEa.
MOMEHT MHEpIMH TBEPAOTO TeJIa U IPUMEPHI €ro pacyeTa. 6.
OcHOBHOE ypaBHEHHUE TMHAMUKH BpaIlaTeIbHOIO ABMKECHHUS
TBEPAOro Tella, UMEIOIIET0 (PUKCUPOBAHHYIO OCh BpAIlICHUSI.
MoMeHT uMITyJIbca U 3aKOH COXPAaHEHHUS] MOMEHTa UMITYJIbCa.
Ilentp nHepuuu TBepaoro tena. Pemenne 3aaau.

0,25

5. OCHOBBEI PEIITUBUCTCKON MEXAHHKH.
[TpyHIMIT OTHOCHTEIBLHOCTH B MexaHuke. [locTymarel Teopuu
OTHOCUTEIILHOCTH. Cnencreus TEOpUU OTHOCHUTEIBLHOCTH.
B3anMOCBsI3b MacChl M SHEPTHUH.

0,25

ModnexyasipHasi GU3UKa.

6. Onpenenenue uaeaabHOroO rasa. Temneparypa u JaBJIeHUE C
TOYKU 3pPEHUs MOJIEKYJAPHO-KMHETHYECKOW Teopud. IIpumep
JUIsl OJHOATOMHOI'O UJI€aIbHOTO T'a3a. Y paBHEHUE COCTOSHUS
uaeanbHoro rasa (ypasHenue Knaneipona-
MenneneeBa).Permenue 3anad.

0,5

OU [1-7]
IV [8-17]
WP [36-39]

OCHOBBI TEPMOJIMHAMUKH.

7. OCHOBHbIE IOHATHUSI TEPMOJIMHAMUKY; TEIUIONEepeaadya u ee
BUBI. M30TepMUYecKuii, U30XOPHBIA, N300apHBI TPOLIECCHI; UX
nzo0paxenue Ha P-V-muarpamme. Anuabatuyeckuil mpoiiece u
ero ypaBHeHue. [{lukn KapHO uieanbHONM TEMIOBOW MalllMHbI U
ero K. I1. /I.; rpaduueckoe nzobpaxxkenue pabOThl 32 OJUH LUK
WJICATbHOM TETJIOBOM MallvHBI.

0,5

OCHOBBI AJIEKTPOCTATUKH.

8. DIEeKTpUUYECKHl 3apsi U €r0 CBOMCTBA. DIEKTPUUECKOE T10JIe
U ero xapaktepucTuku. Teopema ["aycca [uist 2IeKTpHUECKOTO
noJist. IIpoBOAHUK B 3JIEKTPUUECKOM I0JI€. DHEPIHUs]
AJIEKTPUYECKOTO TOJIs, 3aIIaCCHHOTO B KOHECHcaTope. Jlunois B
AIIEKTPHYECKOM TOJIE.

0,5

MarsuTocTaTuka B BaKYYME M B BEIIECTBE.

9. 3akoH AMriepa AJid B3aUMOJEICTBUSA 3JIEMEHTOB TOKA. 3aKOH
buo-Casapa-Jlamutaca. IIpumeps! pacyeTa MarHUTHOTO TIOJIS AJIst
KpYTrOBOT'O BUTKA C TOKOM U OECKOHEUHO JYTMHHOTO
MIPSIMOJIMHENHOTO IPOBOAHUKA.

0,5

YpasHeHus Makcaeia.

10. SIBneHue 3MeKTPOMarHuTHON UHIYKIIUU, MHIYKTUBHOCTB,
CaMOMHYKIMs. YpaBHEeHUs] MakcBeia B HHTErpajbHON dopme,
TUIOCKasl 3JIEKTPOMarHUTHAs BOJIHA. Y paBHeHUs MakcBesia B
muddepeHmanbHoR Gpopme. MaTepualibHble ypaBHEHHUS.
KBasucranmoHapHble TOKH.

11. Onpenenenue KBa3ucTalMoOHapHOro Toka. [Tpumepsr
KBa3MCTAl[MIOHAPHBIX TOKOB, IpauecKasi MHTEpIIpeTaIus
XapaKTEPUCTHK JTAHHBIX TOKOB IPU IOMOIIM METO/]a BEKTOPHBIX
arpaMm.

0,5

OM [1-7]
IV [8-17]
VP [36-39]

2 ceMecTp

KonebarenbHoe JIBUKEHUE.

1. Buap! konebanuii. CioxeHnue Konedanuil, METo ] BEKTOPHBIX
nuarpaMMm. ['apMOHWYECKHI U aHTAPMOHMYECKUI OCHMILIATOP U UX
npuMepbl. MareMaTHuecKuil ¥ GU3NYECKUN MasiTHUK.
KonebarenbHbIi KOHTYD.

CriekTpanbHOE Pa3sIoKEHNUE .
[Ipumeps! paznoxenns @ypre Ha KOHKPETHBIX
(bu3MYeCKUX Mpoleccax; KojaeOaHusi CTPyHBI.

0,5

OU [1-7]
IV [8-17]
WP [36-39]




KyHemMaTHKa BOJHOBBIX ITPOLIECCOB.

2. Buypl BOJIH U MX XapaktepucTuku. [lonepednsie
Y NIPOJ0JIbHBIE BOJIHBL. 6. BomHOBOE ypaBHEHUE
IJIOCKOM YIIPYTOM U IUIOCKOM 3JIEKTPOMArHUTHOM
BOJIHBI; pe3YyJIbTaT PELICHUS TaHHOI'O YPAaBHEHUS —
YpaBHEHHE BOJIHBI.

0,5

WuTepdepenius u nudpaxius BOJH.

3. KorepentHocTb. CroxeHue KojaebaHui 1Jis ABYyX KOrepeHTHBIX
UCTOYHUKOB. MIHTepdepeHns Ha TOHKUX TuieHKax. [IpuHiun
[tolirenca-@penenst. 8. 3oubr Openens. [Ipumepsr nudpakuuu.
Judpakmonnas penietka. ECTeCTBEHHBIN U TOJSIPU30BaHHBIN CBET.
DJiIeMEHThI DYpbe-ONTUKH.

[IpencraBienne rapMOHMYECKUX KOJeOaHMi B
KOMIUIEKCHOM MIIOCKOCTH. P dypre n uHTErpai
dypbe.

0,5

KBanToBas ontuka U Teopus bopa.

4. TertoBOE M3TyYCHUE U 3aKOHBI U3TYYCHHUS A0OCOIOTHO
YEPHOrO Tea.
BopoBckast Teopust aToMOB.

0,5

OCHOBBI KBAaHTOBOI MEXaHUKHU.

5. IlpuHuun HeonpeneaeHHOCTH. KBaHTOBBIE COCTOSIHUS U
MPUHLIUI CYNEPHO3ULINU. BpeMEeHHOE U CTAlMOHAPHOE YPaBHEHUS
[[Ipenunrepa.

Omneparops! Gusndeckux BeandnH. KBaHTOBaHUE
SHEPIruu U dHepreTudeckuit crnektp. Ilpocreiinme
3aJ1a9i KBAaHTOBOM MEXaHHKH.

0,5

®du3nka aTOMOB ¥ MOJIEKYJI.

6. Atom Bopopoa B reopuu Llpenunrepa. [leproguueckast
cucTeMa 3JeMeHTOB MeHeneeBa. MoJIEKyJIbl, THITBI CBS3EH B
MOJIEKYJIaX, MOJICKYJISIPHBIE CTIEKTPHI.

Jlazeppl. D1eMeHTbl 30HHOM TEOPHH TBEPJOIO Tea.

0,5

ATOMHOE S1pO.
7. CocTaB aTOMHOTO sJIpa U €ro XapaKTePUCTUKH.
Macca u sHEprus CBs3HU A1ep.

0,5

SnepHble CUIIBL U sIIEPHBIE PEAKIIMH.
8. SInepHble cuibl. PaaroakTHBHOCTS.
3aKoH paJIM0aKTUBHOTO pacnajaa. SaepHele peakuuu
OJIEMEHTAPHBIE YACTULIBI.
Krnaccudukanus sneMeHTapHbIX YaCcTHIL.
OCHOBBI COBPEMEHHOT'O €CTECTBO3HAHMUSI.

0,5

OM [1-7]
I [8-17]
VP [36-39]

Hroro

Ilepeuensn 1abopaTOpHBIX padoT

HaumenoBanue j1adbopaTopHoii padorbl. 3axanus,
BOIIPOCHI, 0TpadaTbIBaeMble Ha J1a00PATOPHOM
3aHATHH

Bcero
JacoB

YuebHo-
MeTOANYecKoe
odecrmeyeHue

1

3

BBogHoe mabopaTopHOE 3aHATHE, WHCTPYKTaX TI0 TEXHUKE
0€30MacHOCTH

Jlabopamopnas  paboma «OrnipefeieHHe CKOPOCTH YU TpHU
MTOMOIITH 0AJNTHCTUIECKOTO MAsSTHUKA.

OM [1-7]
TV [8-17]
MY [18-35]
WP [36-39]




Mexannka HploTOHA. 3aKOHBI COXPaHEHHUS.
OO6mas hopMyaUpPOBKa 3aKOHA COXPAHEHUS MMITYJbCa B MEXaHUKE,
Mexanudeckas pabora. Kunermdeckas sHeprus. IloTeHmumanbpHas
SHEPrus. 3aKOH COXPAaHCHUSI MEXaHUYECKOM SHEPIHH.

Jlabopamopuas paboma «VI3ydeHue BpamaTeaIbHOTO IBUKESHUS.
Kunemarnka W jauHaMuKa TBEpPAOro Tena. MOMEHT HHEPLUU
TBEPAOro Tejda U IpuMepbl ero pacdyetra. OCHOBHOE YpaBHEHUE
JMHAMUKHN BpalATEIbHOrO JBUYKEHHS TBEPJOIO TEJA, HUMEIOLIETO
(UKCUPOBaHHYIO OCh BpamieHus. MOMEHT HMIyJbCca W 3aKOH
COXPAHEHUS MOMEHTA UMITYJIbCA.

Jlabopamopuas paboma «OU3NYECKUN MASTHUK.

Kunematuka ¥ jauHaMuKka TBEpAOro Ttena. MOMEHT HHEPIHH
TBEPAOrO Tela U MpuMepbl ero pacuyera. OCHOBHOE YpaBHEHHE
TUHAMHUKY BPAllaTeIbHOTO JIBMXKEHUS TBEPJOTO Teja, WMEIOIIEro
(bUKCHPOBAHHYIO OCh BPAIICHHUS

0,5

Jlabopamopras paboma  «/3ydeHHe TEPMOJMHAMHYECKUX
CBOMCTB BOo3/1yxa Ha ocHOBe onpeneneHus Cp/Cy .

MonekynspHas dusuka. OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-
KUHETHYECKOU teopun. OmnpenencHue HAealbHOro Tasa.
TemnepaTtypa W JaBieHHE C TOYKH 3PEHHUS  MOJEKYJISPHO-
KHHETHYECKOW TEOpHuH. YPaBHEHHE COCTOSHUS HJICATLHOTIO Tasa (|
ypaBHeHue Kianeitpona-Menaeneena ).

0,5

Jlabopamopnas paboma «3yuyeHue TEPMOJIUHAMUYECKHX
CBOICTB BO3/1yxa Ha ocHOBe onpeneneHus Cp/Cy .

OCHOBBI _TepMOJMHAMUKHU. [lepBbIii 3aKOH TEPMOIAMHAMUKH.
W3oTepMuueckuii, H30XOpHBINA, W300apHBIA MPOIECCh,  HX
n3o00pakeHune Ha P-V-nauarpamme. AauabaTuyeckuii mporece u ero
ypaBHenue. [y KapHo maeanpbHON TeruioBod mMamwuHbl U ero K.
I1. [.; .rpaduueckoe wu3o0paxkeHne pabOTHI 3a  OAWH ITUKJI
UICaIbHOM TEIUIOBOW MAIlIUHBI

0,5

OU [1-7]
IV [8-17]
MYV [18-35]
P [36-39]

Jlabopamopnasa paboma «OrnpeneneHue EMKOCTU KOHIEHCATOPOB
npu nomoiy Mmocta CoTTu».

DIEeKTPOCTaTHKa B BaKyyMe U B BEHIECTBE. DIEKTPUUECKOE TOJIEe
U ero xapakrepuctuku. Teopema [aycca il SIIEKTPUYECKOTO TOJIS.
[IpoBOAHMK B JEKTPUUYECKOM T0JI€. DHEPTUS ANEKTPUUECKOTO OIS,
3al1aCeHHOr0 B KOHJEHCATOpE.

0,5

Jlabopamopnas paboma  «OmnpeneneHue TOPU3OHTAIBHON
COCTaBJISAIOLIEH HAPSHXKEHHOCTH MarHUTHOT'O TTOJIs1 3eMIIH»

MarsuTocTaTika B BaKyyMe U B BellecTBe. 3aKOH Ammepa s
B3aMMOJICICTBUS 3JI€MEHTOB ToKa. 3akoH buo-Casapa-Jlamnaca.
[TpumMeps! pacyueTa MArHUTHOTO TOJIS [UIsE KPYTOBOT'O BUTKA C TOKOM
U 0ECKOHEYHO JTTMHHOTO MPSIMOJIMHEHHOIO MPOBOAHHUKA.

Jlabopamopnas paboma «VIHIYKTUBHOCTb KaTyILIKW».

YpaBHenus Makcgeina. SIBiieHHe 2J€KTPOMarHUTHOM UHIYKIUU,
UHIYKTUBHOCTb, CaMOMHAYKIUSA. TOK CMeUIeHHsA. YpaBHEHUS
MakcBenia B MHTErpajibHOM (opme, Miiockasi 3JI€KTpOMarHUTHas
BOJIHA. MaTepHuaibHble YpaBHEHUS.

Jlabopamopnas paboma «VccnenoBanue 3aTyXaroUMX KoJeOaHui
B KOJIEOATEIbHOM KOHTYpE TP MOMOIIHU OCLuIIorpada.

KBasucranuonapusle Toku. OmnpezneneHrne KBa3HUCTALMOHAPHOTO
Toka. [Ipumepsl  KBa3UCTALlMOHAPHBIX TOKOB, rpaduyeckas
UHTEpIpeTalns XapaKTepUCTUK JaHHBIX TOKOB MIPU MTOMOIIN METOAA
BEKTOPHBIX THATPAMM.

O [1-7]
IV [8-17]
MYV [18-35]
P [36-39]

Bcero 3a 1-ii cemecTp

2 cemecTp

Jlabopamopnas paboma «MatemMaTHIeCKUN MaSTHHUK.
KonebarenbHoe IBMKEHUE.
Bunet  konebanuit. T'apmonumueckue konebanus. CroxeHue
KoJIe0aHUl, METO/I BEKTOPHBIX JTHArPaMM.
Jlabopamopmnoii  paboma  «ccremoBaHue — CHEKTPAIbHBIX

O [1-7]
IV [8-17]
MYV [18-35]
P [36-39]




XapaKTEPUCTHK ONTUYECKOTO U3IIyUEHUS.
CrnekrpanbHoe pasnoxkeHue. [lpumepsr paznoxenus Pyppe Ha
KOHKPETHBIX (PU3MUYECKHUX MPOLIECCaXx.

Jlabopamopnasa paboma «llonydyeHue NONSIPU30BAHHOIO CBETA.
[TonTBep:xieHue 3akoHa Manrocay.

KunemaTnka BOJHOBBIX npoueccoB. Ilonepeunsie U npoaoabHbIe
BOJIHBI. BonnoBoe ypaBHEHHE IIJIOCKOM yIpyrou u
2IIEKTPOMAarHUTHOM BOJIHBI, PE3YNbTAT PEIICHUS JAHHOIO YPAaBHEHUS
— ypaBHEeHHE BOJIHBL. [Ipumepsl.

Jlabopamopnas paboma «Konbia HeroToHay.
Untepdepennms u mudpaknus BosH. CioxeHue KoineOaHuu s
NMBYX KOTEPEHTHBIX HCTOYHUKOB. MHTepdepeHIrss Ha TOHKHX
MJICHKAX.

Jlabopamopnas paboma «OnpeneneHue XxapakTepUCTUK CBETOBOM
BOJIHBI C TTIOMOIIBIO TU(PPAKITMOHHON PEIIETKI.
QuiemeHThl  Dypbe-onTuku [IpencraBieHue TapMOHUYECKHX
KOoJieOaHU B KOMIUIEKCHOM IuUIocKocTH. Psn ®dypre M umHTErpan
Dypse.

0,5

Jlabopamopnas paboma «ONTUYECKUN TTUPOMETP»
KpantoBasi ontuka W Tteopus bopa. . TemnoBoe wu3iydeHue W
3aKOHBI U3JTY4YCHHUs a0COIIOTHO YEPHOTO Tea.

0,5

Jlabopamopnas paboma «MccnenoBanue Gporodddexrar
OCHOBBI KBAHTOBON MEXAHUKH.
KBanroBanue sHeprum U sHepreTHueckuil crektp. [Ipocreiinmme
3a/1a4il KBAaHTOBOW MEXaHUKH.

0,5

Jlabopamopmnoii  paboma «HccnenoBanue  CHEKTPalIbHBIX
XapaKTEPUCTUK ONTHYECKOTO U3ITYYCHUS.
®du3uKa aTOMOB U MOJIEKYJI. MOJIEKYIIbI, TUIIBI CBSI3€H B MOJIEKYJIaX,
MOJICKYJIIpHBIE CHEKTphl.  Jlazeppl. DJEeMEHTBHI 30HHON TEOpHUH
TBEPJOIO TEJA.

0,5

Jlabopamopnas paboma «Caerunk [ elirepar
AtomHoe spo. CocTaB aTOMHOTO sIJIpa B €r0 XapaKTePUCTHKHU.
Macca u sHEprus CBs3H saep.
SnepHBIC  CWJIBI W SJICPHBIC  pEaKIWU. SIAepHBIE  CHUIBI.
PagmoakTHBHOCTE.
3aK0H PaIMOAKTUBHOTO pacnayia. SnepHbIe peakiuu

0,5

Jlabopamopnas paboma «Cuetuuk [ eitrepay
DneMeHTapHbIe YacThilbl. Kitaccndukamus 3eMeHTapHBIX YacTHII.
OCHOBBI COBPEMEHHOTO €CTECTBO3HAHMS.

0,5

OU [1-7]
IV [8-17]
MYV [18-35]
WP [36-39]

Bcero 3a 2-ii cemecTp

Hroro

12

3aganus 1JI CAMOCTOSATEJILHOM Pad0ThI CTY/1€HTOB

Bomnpocsl 1J11 caMOCTOATEIbHOI0 H3y4YeHHs (3aaHusl)

Bcero
JacoB

YuebOHoO-
MeTOANYecKoe
odecrmeyeHue

1

2

3

OcHOBHBIE MMOHATH U omnpeneneHus ¢uzuku. [Ipocreiimme momeny
MEXaHU4eCKOM cuctembl. KuHemaTnyeckue BEIWYMHBL: PagUuyC-
BEKTOp, IEPEMEILIEHHE, CKOPOCTh, YCKOPEHUE, MYTh.

14

OU [1-7]
IV [8-17]
WP [36-39]




Mexanvnka HptoToHa. [loHsTME CHIBI, MPAaBWIO CIOXKEHUS CHJL.
Bropoii 3akon Hpiotona. Tperuit 3akoH HplooTOoHa W 3aKoH
COXpaHEHUs UMITYJIbCa

16

3akoHbl coxpaHeHus. OOmas ¢hopMylIHpoBKa 3aKOHA COXPAHEHUS
uMIyabca B MexaHuke. Mexanudeckas paborta. Kunermyeckas
sHeprusi.  [loTeHnumaneHas  dHeprus.  3aKOH  COXPAaHEHHUs
MEXaHUYECKOM SHEPruu.

16

KuHemaTuka W JIMHAMHMKa TBEPAOro Tena. MOMEHT uHepuuu
TBEPAOrO Tela U IpUMeEpbl ero pacdyera. OCHOBHOE YpaBHEHUE
NUHAMHUKU BpallaTeIbHOIO JBHUYKEHUS TBEPJOIO Tela, WUMEIOLIEro
(UKCUPOBaHHYIO OCh BpalleHHA. MOMEHT HMITyJbCa U 3aKOH
COXpPaHEHHsI MOMEHTA UMITYJIbCa.

16

OCHOBBI __ pEISTUBUCTCKOM MEXaHUKHU. Iloctynatel  Teopuy
OTHOCHUTEIIBHOCTH. CnenctBus  TEOpUM  OTHOCHUTEIBHOCTH.
B3anMOCBsI3b MacChl U SHEPTUU.

16

MonekynsipHas  ¢usuka.  OmpeneneHue  MACAUIBHOTO  rasa.
TemnepaTtypa u JaBieHUE C TOYKM 3pEHUS MOJEKYJSPHO-
KMHETUYEeCKOW Teopuu. IIpumep 1uisi 0qHOATOMHOrO HIEaIbHOTO
raza. YpaBHEHUE COCTOSIHMSI ~ WJACANbHOrO rasa (ypaBHEHHUE
Knanetipona-Menieneena)

16

OcHoBbl TepMoanHamMuku. M3onponeccsl; ux nzodpaxenue Ha P-V-
nuarpamme. AnnabaThyeckuii mporecc U ero ypaBHeHue. Lluki
Kapno nneansHoi Ternosoi mamunesl U ero K. IT. /1. .

16

OCHOBEI QJICKTPOCTATHUKH. SHGKTpI/I‘IeCKOG I10JIC n €ro
XAPAKTCPUCTHUKH. I/I306pa)KeHI/IC CHJIOBBIX JIMHUK I10JIA nu
OKBHITIOTCHLMAJIBHBIX HOBerHOCTCCﬁ. BHCPFI/IH QJICKTPHUUICCKOI'O
I10JIA, 3aIIaCCHHOI'O B KOHACHCATOPC.

16

MargeuTocTaTuka B BaKyyMe M B BEIIECTBE. 3aKOH AMnepa JJIA
B3aUMOJCUCTBHUS DJIEMEHTOB TOKA. 3aKkoH BI/Io-CaBapa-HaHnaca.
HpI/IMepH pacu€Ta MaroHuTHOI'O IOJIA IJIAA KPYrOoBOI'o BUTKa € TOKOM
1 OECKOHEYHO JJIMHHOT'O HpHMOHHHeﬁHOFO IIPOBOJHHMKA.

16

YpaBHeHuss MakcBeiia. YpaBHeHUs: MakcBeijia B MHTErpajibHOM
dbopmMe, miockas 3MEeKTpOMarHUTHAsI BOJIHA. Y paBHeHHs] MakcBelia
B 1uddepenunansHoit popme. MarepuanbHble YpaBHEHUS.
KBasucranyonapssle Tokd. OmnpenerneHne KBa3UCTaLMOHAPHOIO
Toka. [Ipumepsl  KBa3UCTALIMOHAPHBIX TOKOB, Trpaduyeckas
WHTEPIIPETALNS XaPAKTEPUCTUK JAaHHBIX TOKOB TP MIOMOILIY METOA
BEKTOPHBIX JIUarpamMM.

20

OM [1-7]
I [8-17]
P [36-39]

Bcero 3a 1-ii cemecTp

162

KonebarenbHoe paBuxenue. Bunpl konebanuil. ['apmoHmueckue
kosneOanus. CrnoxeHue KojaeOaHni, BEKTOPHbIE TUarpaMMBbl.
CrnekrpanbHoe pasznoxkenue . [Ipumepst pasnoxenus Pypre Ha
KOHKPETHBIX (PU3MUECKHX MPOIIeCcCaXx.

22

Kunematnka BOJHOBBIX mporeccoB. Ilonepednsle U IpPOJOJIBHBIC
BOJIHBL. BOnHOBOE ypaBHEHHME [UI IUIOCKOW BOJIHBI, PELICHUE
TAaHHOT'O YpaBHEHUSI — ypaBHEHHE BOJIHBI. [Ipumepsl.

20

Nurepdepenins u gudpaxuusg BojaH. ClokeHue KojieOaHuii 1ist
JIBYX KOT€PEHTHBIX UCTOUHUKOB. IHTEpepeHIs Ha TOHKUX
rieHkax. [Ipumeps! qudpakuun. AudpakiuronHas pemerka.
EcTeCTBEHHBIN U NOJAPU30BAHHBINA CBET.

OneMeHThl Dypre-onTuku. [IpeacraBnenre rapMOHNYECKUX
KoJie0aHU# B KOMILIEKCHOM MiIocKkocTH; psig Dypre, HHTErpas
dypsbe.

20

KBanToBas onrtuka,reopus bopa. TemioBoe u3nydeHue M 3aKOHBI
W3IIydeHHs abCOTIOTHO YepHOTOo Tena. Teopus aroma bopa.

20

O [1-7]
TV [8-17]
WP [36-39]




OCHOBBI _KBaHTOBOW MeXaHMWKH. [IpuHIMIT HEOMpeaeeHHOCTH.
KBaHTOBBIE COCTOSIHUSI W TPHHIIMI CyNepno3uiiuu. BpemeHHoe u
crarnoHaproe ypaBHeHus Illpenunrepa. Omeparopsl (pu3nyecKux
BenuunMH. KBaHTOBaHWE SHEPrMM W DHEPIETHYECKUN  CHEKTP. 20
[Ipocreiilive 3amadyd KBAaHTOBOM MEXaHWKH. PeleHue ypaBHEHHUS]
[lIpenunrepa ajis 4acTHIBI B OJHOMEPHOW OECKOHEYHO TIIyOOKOMH
MOTCHIMANbHOM  siMe.  [IpoXokJaeHue  MHKpPOYacCTHIIBI — Yepe3
MMOTEHIMAIBHBIN Oapbep, TYHHEIBbHBIN 3(dEKT U ero 00sICHEHHUE.

®dusrika aToMOB M MOJIEKYJd. ATOM BOJIOpOJa B TEOPHUH

[lpenunrepa. Ilepuoanueckas cucreMa 3JIeMEHTOB MeHeneena. 20

MoJteKyJibl, TUIIBI CBSI3€d B MOJIEKYJIaX, MOJICKYJSPHBIC CIEKTPHI.

Jlazeppl. DneMeHThl 30HHOH TEOPHUH TBEPAOTO Tea. OU [1-7]

AtomMHoe siyipo. CocTaB aTOMHOTO spa M €ro XapaKTEPUCTHKH.

Macca u 2Heprus CBsI3U sJIep. 20 JAU [8-17]
1P [36-39]

SpgepHble  CHJIBI W sIEpHBIC  pEaKUMU. SIAepHbIe  CHIIBI.
PannoakTuBHOCTh. 3aKOH pPaJMOAKTUBHOTO pacmajga. SnepHble 20
peaxkuuu

OnemeHTapHble yacTulibl. Kraccudukanus sneMeHTapHbIX YaCTHIL.

Bcero 3a 2-ii cemecTp 162

Hroro 324

PacueTrHo-rpaduyeckasi padora He peIyCMOTPeHAa Y4eOHBIM ILJIAHOM
KypcoBasi padora He npexycMoTpeHa y4eOHbIM IJIAHOM

Oobpa3oBareibHbIE TEXHOJIOTMH

[Tpu peanuzanuu yueOHOro MaTepuaia Kypca UCIONb3YIOTCS pa3inyHble 00pa3oBaTeNbHbIC
TEXHOJIOTUH, CIIOCOOCTBYIOIME CO3/IaHUI0 aTMoc(hepbl CBOOOJHON M TBOPYECKOW TUCKYCCHM Kak
MEXy IIpenojaBaTesieM U CTYAEHTaMH, TaK U B CTyJIeH4YeCKoU rpymie. Llensto nmpu 3ToM sBisercs
BbIpa0OTKa y CTYJEHTOB HABHIKOB U KOMIIETEHLUH, IO3BOJISIIOIIMX CaMOCTOSTEIbHO BECTH
HCCIIEIOBATENbCKYIO U HAYYHO-TI€arornyeckyo padoTy.

B cootBerctBUM ¢ TpeOoBaHusIMH oOpazoBarenbHOro crangapra HUAY MUOU o
HarmpaBiieHut0  moAroToBku «13.03.02 DnexkTpod’HEepreTHka M SJIEKTPOTEXHUKA) peaTu3aiius
KOMIIETEHTHOCTHOTO IMOJXOJa MpeaycMaTpHBaeT MIMPOKOE UCIOIb30BaHWE B y4eOHOM mpoliecce
aKTUBHBIX U MHTEPAKTUBHBIX (hOpPM MPOBEICHUS 3aHATHIL:

1) pa30op KOHKPETHBIX CUTYyallMil MpHU pELIeHUH 3aJad MO0 KOHTPOJIbHBIM 33JaHUSM;

2) pa300p KOHKPETHBIX CUTyalluii TMpH MPOBEIEHUM JIEKLMOHHBIX 3aHATUN, B TOM YHCIE B
(hopme KOJITOKBUYMOB;

3) BHeayaUTOpPHYIO pPabOTy B paMKax TEKYIIMX BHEAyJAUTOPHBIX KOHCYJIbTALUN C LIEJbIO
(dhopMHUpPOBaHMS U Pa3BUTHS TPO(PECCHOHATBHBIX HABBIKOB 00YYaOIIUXCS.

VYaenbHbII Bec 3aHATHI, NPOBOAMMBIX B HHTEPAKTUBHBIX (OpMax, COOTBETCTBYET
pabouemy ydyeOHOMy TutaHy: 20 9acoB — JekiuoHHble 3aHsATHs (o 10 wacoB B 1-M u 2-m
ceMecTpax), 24 dvaca — MpakTHUecKue M JlabopaTopHble 3aHATHS (o 12 yacoB B 1-M u 2-M
cemecTpax).

WudopmanMoHHbIE TEXHOJIOTUH, HCIOJb3yeMble INPU OCYLIECTBICHUH 00Pa30BaTENbHOTO
npolecca 1no AucuuIinie «Ousukay:

aKTHBHasg paboTa C COBPEMEHHBIMM IaKeTaMU MPUKIAJHBIX Hporpamm s oO0paboTKu
pe3yabTaTOB IKCIIEpUMEHTaIbHBIX JaHHbIX (Mathsoft MathCad, Microsoft Office).



DoH OLICHOYHBIX CPEACTB

q)OH,Z[ OIICHOYHBIX CpGI{CTB 10 AUCILUITIIINHE O6CCHC‘H/IBaCT HpOBepKy OCBOCHUA
IUIAHUPYEMBIX pPEe3yJlbTaTOB OO0y4YeHHs (KOMIETEHIMHA M UX HWHIUKATOPOB) IOCPEACTBOM
MEPOTPUSITHI TEKYIIEero, pyOeKHOTO U MTPOMEKYTOYHOT'O KOHTPOJIS 110 JUCITUTUIHHE.

CBs3p MeXIy (HOPMUPYEMBIMH KOMIIETCHIMSIMH M (OpMaMU KOHTPOJIS HMX OCBOCHHS
MpEeACTaBJICHA B CIICAYIOIEH TabmuIie:

Kon
Ne Koutpoaunpyemsie pazaenbl KOHTPOJIUPYEeMbIX HaunmenoBanne
n/n (TemMbl), MOIYJIU TUCUUIIMHBI KOMIIeTeHIIMH (HIu OLICHOYHOI0 CpeCTBAa
HX Yacreii)

Bxos1HOM KOHTPOJIb

Bomnpocsl BXOAHOTO KOHTPOJIS

1 | BxoaHoil KOHTPOJIB
p (MMCHEMEHHO/YCTHO)

AtTecTauus pa3enoB, TEKYIIHN KOHTPOJIb YCIIEBAEMOCTH

1 | OcHOBHBIC MOHSATHS u Tect — 1, mUCEMEHHO
onpeneneHuss pm3uku. MexaHuka
HrroTona

3akonsl coxpanenusi. Kunematuka | YK-1, YVKE-1, YKII-
W JUHaMUKa TBEpPJAOro  Tea. 3, OIIK-3
PensituBucTckas MEXaHHKA.
MonekynsapHas ¢usuka. OCHOBBI
TEPMOIMHAMHUKH.

2 | OcHOBBI 3JICKTPOCTATHKHU. Tect — 2, MUCEMEHHO
Marnutoctatuka B Bakyyme u B | YK-1, YKE-1, YKII-
BelllecTBE. Y paBHeHUs MakcBeria. 3, OIIK-3

KBaszucrannonapHslie TOKH.

3 | KonebarenbHoe JBHIKCHHE. Tect — 3, MUCEMEHHO
CrnekTpanbHoe pasiioKeHHe.
Kunemarnka BOJIHOBBIX
npoueccoB. Hutepdepenuus u
JUpakuus  BOJH.  DJIEMEHTHI
@ypbe-ontuku. KBaHTOBas onTuka
u  teopus  bopa. OcHoBBI
KBAaHTOBOM MexaHWku. Dusuka
aTOMOB M MOJIEKYJI.

VK-1, YKE-1, YKII-
3, OTIK-3

4 | AtomHOe s71po. SlnepHble cuiIbl U Tect — 4, nucbMEeHHO
AJIepHbIE peakluu. DIeMEeHTapHbIE

YacCTUIbI.

VYK-1, VKE-1, YKII-
3, OIIK-3

ITpomMexxyTouHast arrecranus

VYK-1, YKE-1, YKII- | Bonpocs! k 3x3aMeHy

1 | Dk3amen 3, OIK-3 (ycTHO)

MeToauyeckue MaTepHaJibl, ONpeAe/silOMe MPOUeAYPbl OLECHUBAHMS 3HAHMI,
YMeHMi, HABBIKOB U (WJIM) ONBITA J1eATeJbHOCTH, XapaKTEePHU3YIIUX 3TANbl (JOPMHUPOBAHUSA
KOMIIETeHIH.

TecTsl MPOBOASTCS HA OJTMHHAIATON M BOCEMHAIIATON HEJEIX YICOHBIX 3aHATHIA
MEPBOTO CEMECTpa M Ha JIBCHAIIATON U BOCEMHAIIATON HENEAX yUeOHBIX 3aHATHI BTOPOTO
cemectpa. Bpems, orBoaumoe Ha Tect coctaBisieT 90 munyT. M3 061iero nepeyHs: BOIPOCOB B
CITy4aifHOM TIOpsIZIKE BRIOUpaeTcs 45 /UIsi COOTBETCTBYIOIIETO pasjiesia M MPOBOJUTCS TIPOLIeIypa
OLICHUBAHUsI 3HAHUM, YMEHHI, HABBIKOB U (UJIM) OMbITA ACSITEIIBHOCTU, XapaKTEPU3YIOIINX TaIlbl



(dhopMUPOBaHUS KOMITETEHITHIA.

3ayer mpoBOAMTCS B MUChbMEHHOW (opme. buner conmepxkut 2 Bompoca. Ha moaroroBky
OTBOJUTCS 45 MUHYT.

DK3aMeH NpOBOJUTCA B MHUCbMEHHOH Gopme. buner comepxut 2 Bonpoca. Ha moaroTosky
oTBOAUTCA 60 MUHYT.

Jlis OLIeHKM 3HaHWN, YMEHUH, BIaJACHUN U (WJIM) OMBITA AEATEIbHOCTH, XapaKTEPU3YIOIINX
sTanbl (OPMUPOBAHUS KOMIIETEHIIMM CTYJIEHTa HCIOIb3YIOTCS CIEAYIOUIUE BUABI OLIEHOYHBIX
CPEJICTB:

1. BxogHoit koHTpoJb. [IMCBMEHHBIM OMpPOC, HANpPaBIECHHBIA Ha BBISIBICHHE MPOOETIOB B
3HAHUSAX CTYJEHTOB M TOTOBHOCTH UX K MOJyYEHHUIO HOBBIX 3HaHMiA. OT oOy4aromerocs Tpedyercs:
ompejeliecHue TIOHATHUH, OOOCHOBAaHWE BBIIBUHYTBHIX IIOJIOKEHUH, CBOOOJHOE OMEpUPOBaHUE
(haKTHYECKUM MaTEepPHUaIOM.

2. Ompoc. llenb MOATOTOBKM K  ONPOCY COCTOUT B (POPMHPOBAHUHU y OOYUArOIIETrOCs
HABBIKOB aHAJM3a TEOPETUYECKUX IMPOOJIEeM Ha OCHOBE CaMOCTOSITENIbHOTO M3y4eHUs y4yeOHOU u
HayyHOM JuTepaTypbl. OT obOyudaromerocs TpeOyeTcs: BIaJ€HHE H3YYEHHBIM B XoJle¢ Y4eOHOTo
mpolecca MaTepralioM, OTHOCSIIMMCS K paccMaTpuBacMol mpoOiieMe; 3HAaHHWE Pa3HBbIX TOUYEK
3peHusi, BRICKa3aHHBIX B HAYYHOW U y4eOHOM JIUTepaType Mo COOTBETCTBYIONIEH MpobdiemMe, yMeHue
COTOCTABIIATh UX MEXIy COOOM; HaTu4yre COOCTBEHHOTO MHEHUS MO 00CYXIaeMbIM BOIPOCAM U
YMEHHUE €ro apryMeHTUPOBATh.

3. Tect. Pabora ¢ TECTOBBIMH 3aJlaHUSIMH OCYIICCTBIISICTCS KaK BO BPEMsl ayJAHTOPHBIX
3aHATHH, TaK W B MPOIECCE CaMOCTOSTEIbHON paboThl oOydaromierocs. TecToBble 3amgaHus
MO3BOJISIIOT ~ MPOKOHTPOJIUPOBATH  CTENEHb  YCBOGHHMS ~ OCHOBHBIX  IOHSTHIl/KaTeropuid,
HCIIOJIb3YEMBIX B U3y4aeMON JUCLUILIIMHE.

4, 3aver/OKk3ameH. 3adyeT/DK3aMeH IO AMCIUIUIMHE MPEACTABISAET COOOM HMTOrOBOE
UCOBITAaHHE MO  MNpOEeCCHOHATBHO-OPUEHTUPOBAHHBIM  MpoOiieMaM,  YCTaHaBJIMBAIOIIEe
COOTBETCTBHE IIOJrOTOBJIEHHOCTH CTYAEHTOB TpeOOBaHUSAM 00pa30BaTEIbHOIO CTaHAApTa.
3aueT/OK3aMeH TPOBOAMUTCS C ICJNIBI0 TPOBEPKH YPOBHS M KadyecTBa CHOPMHUPOBAHHOCTH
KOMIIETEHIIM B paMKaX COOTBETCTBYIOIIErO JTama M TO3BOJISIET BBIABUTH U OILICHUTH
TEOPETHUECKYIO M MPAKTUYECKYIO TOATOTOBKY CTYJEHTA JJI pelieHusI TPoPEeCCHOHATIBHBIX 3aad.

IlepeyeHb BONPOCOB BXOAHOI0 KOHTPOJISA

1. Uto Ha3bIBaETCS MAaTEpUAIIBHON TOYKOU U TPACKTOPUEN €€ JBUKEHUS B HEKOTOPOU
CUCTEME OoTcueTa?

2. JlaTb ompeneseHne MOCTYNATENbHOIO M BPALIaTEIbHOIO JIBMKEHWM Tena.

3. Yem omiMyaeTcs paBHOMEpPHOE NPSIMOJIMHEMHOE IIOCTYNAaTeNIbHOE JBUKEHHE OT
HEpaBHOMEPHOIo?

4. CymiecTByeT 11 OCTYNAaTeIbHOE KPUBOJIMHENHOE TBUKEHHE?

S. 3anucarb (hopmyibr JUTS CKOPOCTH u IIyTH IIPSAMOJIMHEMHOTO
PaBHOIIEPEMEHHOTO ABUKCHUS.

6. CdopmynupoBats Tpu 3akoHa HproToHa.

7. Mexanuueckass pabora A T1Npu  OPSIMOJIMHEHHOM MEpeMeIleHUH Tea IMOoJ
JeiCTBHEM MOCTOSIHHOM cuJibl F onpenensercs hopMynoil.

8. YTto Ha3bIBaeTCS 3aKOHOM BCEMHUPHOTO TAroTeHus? Kro ero aBrop?

9. Yro Takoe Bec Tena?

10. Kak ¢popmynupyercs 3akon Ilackans s xuakoctu u raza?

11. CdopmynnpoBaTh 3ak0H Apxumesa.

12. YeMy paBHO r'HAPOCTATHUECKOE AABICHHUE KHUJIKOCTH Ha riryouHe h?



13. ChopmynupoBaTh OCHOBHBIE 3aKOHBI HJICATEHOTO Ta3a.

14. Kaxk cBsi3aHo moHsTHE MOJIS BEILIECTBA C YUCIOM ABorajapo?

15. Yemy paBHa paboTa raza npu U30XOpHOM Iporiecce?

16. Urto Takoe K.M.J1. TEIIOBOM MalluHbI?

17. Jatb ompenenenue aOCOMIOTHON M OTHOCHTENHHOW BIQKHOCTH BO3yXa.

18. C Kako# CUI0il B3auMOJICHCTBYIOT JIBa TOUEUYHBIX 3apsija’?

19. YeMy paBHa EMKOCTh IJIOCKOTO KOHJIeHcaTopa?

20. YeMy paBHaA pe3ylbTHPYIOIIAs €MKOCThb MPH MapajUieIbHOM U TOCJIeI0BaTEIbHOM
COEIMHEHHH JIBYX KOHIEHCATOPOB?

21. Uro Takoe MocTOsHHBIN TOK? UeMy paBHA CHIia TOCTOSIHHOTO TOKa?

22. ChopmynupoBare u 3anucath 3akoH OMma Ui OZHOPOJHOTO YYacTKa LIEMH
MMOCTOSIHHOTO TOKa?

23. 3akon OMa aJist 3aMKHYTOM IIETIH.

24, CdopmynupoBath u 3anucaTh 3akoH J[xoynsa-JIena.

25. PaboTa ¥ MOIITHOCTH JIEKTPUUECKOTO TOKA.

Bormnpocs! Tekyiero KOHTpoJis
Tect- 1 Mexanuka, MosieKyJsipHasi U3UKa M1 OCHOBbI TEPMOJINHAMHUKH

Mexanuka

1. 3aoanue
Omsemome npasuiviolil omeem:
Paznen MEXaHUKH, M3YYARONMI JBHKCHHC TC, HC PACCMATPHBAS TPHYH-
HBI, KOTOPBIE 3TO ABWKCHUE 00YCIABIMBAIOT HA3IBACTCS
a). JMHAMHKA
). CTaTHKa
). KHHCMATHKA
). PEMATHBHCTCKAS MEXAHUKA

oW Oy

2. 3adanue

Ommemome npaeuivHolil oOmeem:

Paznen MeXaHUKH, H3YHAIOIINI 3AKOHB PABHOBECHS TCJI, HA3BIBACTCS
a). JUHAMMKA
0). crarmka

B). KHMHEMATHKA

T). PCIATUBHUCTCKAA MCXAHUKA



3. 3aoanue
Omaemome npasuivHblil omeem:
Paznen mexaHuku, M3y4arOuil ABWKCHHUE TEJ U MPUYMHBI, KOTOPBIC BbI-
3BIBAIOT ITO ABHIKCHHE HA3BIBACTCSI
a). cTaTtHka
0). KHHCMATHKA
B). PCIASTHBUCTCKAS MCXAHUKA
r). AUHAMHKA

4. 3aoanue
Ommemome npasuivHslit omeem:
JIuHMA, KOTOPYIO ONMUCHIBACT MATCPHAIBHA TOYKA IMPU CBOEM BMD)KCHHH,
HA3bIBACTCS:
a). TePeMELUCHHE
0). TpacKkTOpHs
B). IyTb
r). paguyc BEKTOP

3. 3aoanue
Ommemobme npasuibHbli OMeem:
Koopaunatsr MaTcpuanpHOM TOYKH B TFOO00H MOMCHT BPCMCHH MOKHO OII-
PCACTUTB, CCITH 31aHBI:
a). HAYAIBbHAY CKOPOCTH U HAYAJIBHOE YCKOPCHHE
0). HAYaIBbHOC YCKOPCHHE U HAYATIBHBIC KOOPAUHATHI
B). HAYAJIBbHAA CKOPOCTh U HAYAJIbHbBIC KOOPAHUHATHI

6. 3aoanue
Ommemome npaguiviolii omeem:
@Ou3IHCeCKUM BCKTOPOM SIBIISICTCS
a). MEPEMELICHUE
). ckopoctb
B). YCKOPCHHC
T). KOJHYCCTBO JABHKCHHS

7. 3aoanue
Ommemovme npasuivHbvlil Omeem:
Yro sSBAsSCTCS KOMUHCCTBCHHOM MEPOI M3MCHCHUS ITOJIOKCHHS TCJIA!
a). TMPOHACHHBIH ITYTh
0). BCKTOP NCPCMCINCHUS
B). TPAaeKTOpHUs
r). CKOpPOCTb



8. 3aoanue
Omaiemome npaeuivibiil omeem:
Yucno creneHeit cBOOOAB MATCPUATBHOM TOYKH PABHO!

a). 2
0). 1
B). 3
r). 4
9. 3aoanue

Omitemome npasu/ivHblil omeem:
Yucno cTeneHe i cBoOOAb TOHKOTO OJHOPOIHOTO CTCPKHUS PABHO!
a), 2

0). 3
B). 4
r). 5

10. 3aoanue
Omaemobme npasuibHbill omeem:
[IpoiiacHHBIH MaTEpHATBPHON TOUKOM YT CCTh!
a). JAIMHA TPACKTOPHUH TOYKH
0). AMHHA BEKTOPA NEPEeMELICHUS TOUKH
B). BEKTOP, COSAMHSIOLIHI HAYAIBIYIO M KOHEUHYIO TOUKH ITYTH
r). JUHHS, OIHCHIBACMAs TOUKOH B MPOCTPAHCTBE NPH €€ JBHIKCHHU

11. 3adanue
Ommemome npasuiviviii omeem:
[lepememenne MaTCPHATEHOM TOUKH CCTh;
a). TNPOMACHHBIN TOYKOM MYThb B MPOCTPAHCTBE
0). BEKTOp, HANPAB/ICHHbIH H3 HAYAIbHOH TOUYKH B KOHEUITYIO
B). JJIMHA TPACKTOPUH TOUKU
T). JTMHHSA, OMHCHIBACMAS TOYKOH B TIPOCTPAHCTBE MPH ¢& MEpeMEIIC-
HHH

12. 3a0anue
Ommemome npasuivHoiil omeem:
[1yTe, IpOIACHHBIIH TCIOM, CCTb:
a). BEIMYUHA, PaBHAA MOAYIIO BEKTOPA MEPCMCIICHI
0). ATHHA TPACKTOPHM TEIA
B). BEKTOP, COCAMHSIOLMI HAYAIBIYIO U KOHEUHYIO TOYKH TPAEKTO-
pun
). BCIMYHHA, PABHAA MOAY/IIO BCKTOPA, COCAMUAIOIICIO HAYAIO KO-
OPAMHAT U KOHCHUITYIO TOUYKY TPACKTOPUH



13. 3a0anue
Omayemome npaguibHblii omeem:
[Tepememenne MaTepuaaIbHOM TOUKH CCTh!

a).
0).
B).
r).

1)

BCKTOP, COCAUUSIOLIMI HAYAIO KOOPAUHAT U KOHCUHYIO TOUKY IIVTH
AJMHA TPACKTOPUH TOUYKH

BEKTOD, COBMAJAOIINH C HAMPABJICHHEM CKOPOCTH ABHIKCHHS
BEKTOP, COCAMHSIOLIMN HAYAIBMYIO U KOHEYHYIO TOUKHU MyTH
BCKTOp, YHCJICHHO PABHBIM IPOHACHHOMY TOUKOH IyTH

14. 3aoanue

Ommemome npaeuivHolil omeem:
MarepuanbHas TOUKa — 3T0:

a).

0).

TEJ0 MPEHEOPEKUTETBHO MATIOI MacChl

FCOMCTPHYCCKAA TOYKA, VKA3BIBAOWAA TIOJOXKCHUC TCJIA B IIPO-
CTPAHCTBE

TCJI0 OYCHD MATBIX Pa3MCPOB

TCII0, MACCOH KOTOPOTO MOXHO MPCHEOPEHb B YCIOBHSX JAHHOM
3aaaqyu

TE10, PA3MEPAMH KOTOPOTO MOXKHO MPEHEOPEUb B YCIOBHAX JaH-
HOH 331241

15. 3aoanue
Omatemome npasuiouoviit omeem:
TpackTopus ABIKCHUS MATCPUATHHON TOYKU — 3TO;

a).
0).
B).
T).
A).

JUHUS, VKA3bIBAIOLIASI HAMPABICHUE ABUKCHUSI TOUKH

JMHUSL, OITUCHIBAEMAs TOYKOH B IPOCTPAHCTBE IIPH ABHKEHHUH
HOMSITUC, TOXKACCTBCHHOC NPOHACHHOMY TOUKOM IyTH

JTHHA BEKTOPA MCPEMCIICHUSA TOYKH

BCKTOP, COCAUHSAIOMME HAYAIBNYIO M KOHCYHYIO TOYKH MY TH

16. 3aoanue

Ommemome npasuivHovlil omeem:

Kakas uz creayromux GopMy, ONpeAcISIOMUX ICPECMCIICHHE (TT0 MOIY-
JTE0) TC1A HA TUTOCKOCTH, SBIACTCS MPABHIBHOM:

a).
0).

B).

|AF|:\/(xI x5, +(n+n)
A’_;’:()‘:1 +x2)_(y1 +y2)

AF‘:J(xI _xz)2 "’(}’1 _yz)
Ar

2
Z

=\/x1 Xy + W Vs




17. 3aoanue
Omatemome npaeutoloiii omeem:
@du3nyecKas BEIMYNHA, XaPAKTEPU3YIOMAasi ObICTPOTY H3MEHECHHS CKOPO-
CTH 110 MOJY/IIO U HAIIPABJICHUIO, SIBJISICTCS ...
a).  YCKOpCHHEM
6). CKOpPOCTBIO
B). CPEAHHUM VCKOPCHHEM
r). CpPEAHCH CKOPOCTBIO

MouuekyasipHas pU3MKAa U OCHOBbI TEPMOAMHAMUKH

1. 3aoanue
Ommemome npasuivislil omeem:
JKuakocTs 1 ra3 UMEIOT OAMHAKOBbIC (PU3MUSCKUE CBOMCTBA MPU:
a). TEMIEePaType KUIMCHHS
0). KPUTHYCCKOH TCMIICPATypC
B). TEMICPATYPEe KOUACHCALHU
). TCMICPATYPC HHBCPCUH

2. 3aoanue
Ommemobme npasuibHblil omeem:
I'paduxom 3aBHCHMOCTH AABICHUS OT 00BCMA IIPH MOCTOSIHHOHM TeMIicpa-
TYPE ABITACTCS:
a). mapadona
0). mpsMas THHHS
B). rumnepOona
). OIpPCACICHHOTO HA3BAHMS HC HMCCT

3. 3aoanue
Ommemome npacuivHblil omeem:
VYpaBHEeHHE COCTOSIHUS HACATBHOIO ra3a UMECT BH!

-

a). ——=const
0). E = const
V

VT
B). —— =const
P

P
r). —— =const

72



4. 3aoanue
Ommemome npasuivtolit omeem:
OOBbeM OTHOTrO MOJISI BSIICCTBA TTPU HOPMATIBHBIX YCIOBHSAX PABCH;

a). V,=224.10" m*/K

m =

6). V., =22.4-10" m/mons-K

m

B). V, =224.10" m/momn

m =

r). V,=224-10° m’/mons

5. 3aoanue

Ommemome npasuivbioviii omeem:

CpeaHsist KHHETHUSCKAsSI SHEPTHSI, MPUXOISIIASICS HA OJHY CTEIICHb CBOOO-
Jbl MOJICKYJIBI MACAIBHOTO ra3a;

a). kT
2
6). kT
2
B). kT
1
. —kT
r) >
6. 3aoanue

Ommemome npasuivHolil omeem:
B ypasneHn Ban-nep-Baanbca nonpaska «@» VUHTBIBACT:
a). CTONKHOBCHHE MOMCKYI MEXKAY CoDOM
0). M3MEHCHHUE IUIOTHOCTH Ia3a B 3aBUCHMOCTHU OT TEMIICPATYPBI
B). B3AMMHOC TPUTSZKCHUC MOJICKYT
T). pa3Mephl MOJICKY.I rasa

7. 3aoanue

Omsemobme npasuibHblii omeem:

Yemy paBHA Macca OJHOTO KHIOMOJIS VIJICKUCIIOTO Tasa’
a). 44 xkr

0). 42 kr
B). 46 kr
r). 43 kr

8. 3aoanue
Omasemome npaesuiohsiii omaem:
3axon [llapng B aOCOTIOTHOM MIKAIC TECMIICPATY] 3AMUCHIBACTCS TaK:
PT
a). br=—
04



6. P =Pal
Fya
) -t
ol
)
r), ‘T Po
9. 3aoanue

Ommemome npaguivHolil omeem:
Temmepatypa, mpu KOTOPOH cpeauss apupMETHICCKas CKOPOCTh MOICKY.T
BOJOPOJA CTAHET PABHOM BTOPOH KOCMUUCCKOU ckopocTH (B K):

a). 12:10°

6). 10

B). 10°

r). 7,510°

1. 11,85.10°
10. 3aoanue

Ommemome npacuibH blil omeem:
CpG,Z[HHSI KHUHCTHUICCKAA SHCPrud IOCTYVIATCIBHOIO ABMKCHHA MOJICKYJIBL
HACATIBHOIO rasa:

PV
a)., —
N
6). 2kr
3
B). sz
2
r). nkl
11. 3aoanue

Ommemovme npasuivHblii omeem:
B ypaBuenuun Ban-nep-Baansca nonpaeka «b» YUHTHIBACT:

a).
0).
B).
r).

YHCJIO CTOJIKHOBEHUH MOIEKY MEXKAY COO0M

HU3MCHCHHE MJIOTHOCTH Ia3a B 3aBUCHMOCTH OT TEMIICPATYPEI
SHEPTrUI0 B3AUMOACHCTBHS MOJIECKYJI

pa3MEpPBl MOJICKYJT ra3a

12. 3aoanue
Ommemobme npasuivbHblil omeem:
C noMompio HapoMeTpa U3MEPSIIOT:

a).
0).
B).
r).

Macey
HABJICHUC
00BeEM
TEMICPATYPY



13. 3a0anue
Omatemome npasuioHolii omeem:
VY neapHbIi 00BEM 0 3TO 0OBEM € THHHULIBL
a). Macchl
0). NJIOTHOCTH
B). BEJIMUHHBI, OOPATHON 00BEMY
T). U3 MPUBCACHHBIX BBIIIC BEIMYHUH HET MPABUIIBHOTO OTBETA

14. 3aoanue

Ommemobme npasuiibislit omeem:

Hasnenue cmecu razos B cocyae oobemom 0.01 M, €CITH B HEM HAXOAUTCS
azot maccoi 14 r u Bogopoa maccoi 4 r mpu 7'= 300 K:

a). 500 «Ila
6). 500 arwm.
B). 623 klla

r). 623 MM pT. CT.

15. 3aoanue
Ommemome npasuivtsiii omeem:
CpeaHsist KBaApaTHUHAS CKOPOCTh!

r). <UKB> =

16. 3a0anue
Omstemome npasuiibHblll omeem:
B ypaBucHun Ban-aep-Baaneca nonpaska «b» uMeeT GUBHICCKUI CMBICT:
a). 00BEM, KOTOPBIH OBl 3aMs/T OJUH MOJIb Ta3a MPH OCCKOHCYHO Ma-
JIOM JABJCHHUHU
©). 00BEM, KOTOPBIH ObI 3aHST OAUH MOJIb Ia3a MPH HOPMAIBHBIX VC-
JOBHSIX
B). TMPCACTbHBIN OOBECM, KOTOPBIH OBl 3aHSI OAMH MOIb Ta3a IpH
JABJICHUH, CTPEMAIIEMCS K OCCKOHCYHOCTH
r). 00BEeM, HMPCIOCTABICHHBIN sl CBOOOJHOTO ABHIKCHHS MOJICKYII
OJTHOTO MOJISt Ta3a



17. 3aoanue
Ommemome npaeuiibHvlil Omeem:
Yucio ABOragpo BhIpaXkacT:
a). YMCIIO MOJICKYJ B ¢AMHHUIEC 00beMa
©). YHCIO MOJEKYJ B OAHOM MOJIE BEIIECCTBA
B). UHCIIO MOJEKYJ B € IMHHULIE MAacChl BEIIECTBA
r). YHCIIO aTOMOB B OJJHOM MOJIC MHOTOATOMHOT'O BEIICCTBA

18. 3aoanue
Ommemome npasuioHblll OMeem:
KakoB mopsiaok  BEIMUMHBI  HA3bIBAEMOM  TMOCTOSIHHOM — ABOraapo

(NA =6.022-10")
a). 23
6). 25
B). HET MOPSAKA, T. K. YHCIO ABOraipo — 3TO YHUCIO MOICKYI, CO-
JACPIKALUXCHA B OJHOM MOJIC BCLICCTBA

19. 3aoanue

Ommemome npasuionotii omeem:

Temmepatypa cMecH, e¢cu B OaIIIOHE €MKOCTBIO 5 J1 COACPIKUTCS CMECh
reaus U Boaopoaa Maccor 10 r npu nasacaum 500 xlla, mpuuem mMaccosas
noJst renust passa 0,6:

a). 86°C
6). 75°C
B). 75K
r). 258K
n). 86K

Tect- 2 DiIeKTPUYECTBO M MATHETU3M

1. 3apanne

OTMeTbTE NPABHIILHbBIH OTBET:

Cunoii JlopeHua Ha3bIBaeTCA. .
a). Cuia, ACHCTBYIOLIAS HA MPOBOJHUK C TOKOM B MArHUTHOM I10JIC
6). cuia, JCHCTBYIOIIAS HA 3apsa CO CTOPOHBI 3JICKTPHUCCKOTO TOJIS
B). CHJIA, ACHCTBYIOIIAS HA 3apsa CO CTOPOHBI MATHUTHOTO ITOJIS
r). CHIA TATOTCHHUS 3apsI0B

2. 3aganue

OTMeThTE NPABHIIbHBIN OTBET:

3akon buo — Casapa — Jlamaca st 3nemMeHTa d/ IpOBOAHHUKA, IO KOTOPO-
MY TCUCT TOK /, Ha PACCTOSTHHH 7 3aITUCHIBACTCS B BH/JC. ..



i ‘f::##G[PﬂfF}
4 r
Il dl x7
0). dH = [ ~ :l
e
B) B Hity {
4 ¥
— /ulu() =
r) H=" 1[1x;]
3. 3aganue

OTmeTbTe NPABWIbHBIH OTBET:
Teopema 'aycca a5t MArHUTHOTO MOJISE UMEET BH. ..

a). BS=0
6). §BdS=0
S
B). §Bdl =0
[

r). J.i_édg =)
s

4. 3aganue

OTmeTbTE NPaBWIbLHBIH OTBET:

CBs3p MCKAY DICKTPHUCCKHM CMCIICHHCM B CPCAC U HAMNPSLKCHHOCTHIO
BHCIITHCTO 3JICKTPHYCCKOTO MOJIAL. ..

—

a). D=ggkF
6). D=¢gl
B). D= EOE
L F
r), D=—
g
5. 3aganue

OTMeTbTE NPABUIBHBIH OTBET:
3axon Oma /1 yJacTKa IICTIH. ..

a). ,:Q
I
E
0). [ =—
) R
U
8. 1=%



6. 3aganue
OTMeTbTE NPAaBHILHBIH OTBET:
®opMmya 4718 INIOTHOCTH TOKA. ..

.U
a). J—S
6). j=1S
dl
B). J_dS
_do
r). ']_d]
7. 3aganue

OTMeTbTE NPABWILHBIN OTBET:
®dopmyta, BeIpakaroinas Bropoi 3akoH Kupxroda,:

a). Z]iRI :;Uk

0). Z[kRk =0
e
B). IR=¢

r). Z[iRi :ng
; k

8. 3aganue

OTMmeThTEe NPaBHJILHBII OTBET:

[Mposoasmas pavka nuomanasto 200 cm” Bpamactes ¢ gactoroit 16 I'm B
MOCTOSIHHOM MarHuTHOM noJe ¢ uuaykuued 0.5 Tn. MakcumanpHOe 3HaA-
uyenue I J1C, BOZHUKAOLIEH B KOHTYPE, PABHO...

a). 1B

0). 0.16 B
B). 10kB
r). 160B

9. 3aganue

OTMeTbTE NPABHUIILHBINH OTBET!:

[NoTok BekTOpa CMEILICHUS 3ICKTPOCTATHISCKOrO TOJISI B AUIJICKTPHKE YC-
PEe3 3aMKHYTYIO TIOBEPXHOCTDH PABCH.. .

a). §[3cl§:i2q,
£ €0

0). j;ljdg:z%
g i
J.deS"zz%

B). S J

S
r). §Ed5 — qu‘
S i



10. 3aganue
OTMeTbTe MPaBWIbHBII 0TBET:
EanHnna naMepeHus noTeHuMana. ..

a). JIx/B

0). B

B). A

r). B/
11. 3aganue

OTMeTbTE NPaBUJILHBIH OTBET:

—

3apsia g, ABHIKYIIMHCS CO CKOPOCTBIO V| cO37aCT HA pacCTOSTHUM /' Mar-
HHUTHOE NOJIE C HUAYKLHEH...

= ﬂ/lo q[W"]
a) B=—"—4
dr r
; vr
6) H — ﬂﬂﬂ q[ - ]
dr r
w597
"
b, B=tad”
dr r*
12. 3ananue

OTMeTbTe NPAaBHJILHDBIN OTBET:
MHaykuus MarHUTHOTO MO TOKA, TEKYLIETO MO MPSIMOMY OCCKOHEUHOMY

NPOBOAHMKY, HA PACCTOSHUU R OT MPOBOJHUKA PABHA. ..

L
a). H :&
27 R

5. B- ppt, 1
4R

1

B). =—
27T R

D, B= ppd
2R

13. 3aganue

OTmeTbTe NpaBHJIbLHbIH OTBET:
Kontyp / nponnseiBactest Tpems Tokamu: [, = 1A, ,=2A, I;=3A. Lupky-
JSLAS BEKTOPA MArHUTHOM WHIYKITHH BIOJb 3TOTO KOHTYpa pasHa (B ¢aH-

HAIAX K- A)...



a). 6
0). 5
B). 8
r). 7
14. 3ananue

OTMeTbTe NPABHIbLHBIH OTBET:
Teopema I'aycca ans MarHuTHOrO Noas B rTeopun Makcsenia...
a). § BdS =0
s

6). §$HAS=Y I
L k
B). §1§d” =0
I

r). §aB ds = [ jdi
S

15. 3apanmue
OrmeTbTe NPABHJIBHBIH OTBET:

ComnpoTuBIcHHE NPOBOAHMKA JTHHOM / M IIOMAAbIO CCUCHHSA S PaBHO. ..
a). R=plS

/
R=p—
0). ,OS
B)~ R — IAS
‘S'V
r) R= ,07
16. 3ananue

OTMeTbTe NPaBHIbLHBIN OTBET:

3a HAIPaBICHKUC TOKA HA PUCYHKC MPUHAMACTCS HAMPABJICHHC !

+| L
L




OT OTPHLATEILHOTO TMOJHOCA K TOTOKHTEIbHOMY
OT MOJIOKUTEIBHOTO MOJIOCA K OTPHLATETBHOMY
HAIPABJICHHUE TOKA BBIOIPAETCS IIPOU3BOIBHO
TOK B CXEME OTCYTCTBYCT

17. 3aganue
OTmeTbTE NMPaBHJIbHBIH OTBET:
E,ZLI/IHI/IHa HSMepeHl/Iﬂ HH,Z[}’KTHBHOCTI/I. ..

a). Tn
0). I'm
B). @
r). A/m
18. 3anaumue

OTrmeTbTE NPABUJIbHBIN OTBET:
ABneHne ckuH-3(PPEeKTa 3aKTIOUACTCSL. .

a). B BOBHMKHOBCHHH JJCKTPHUUYCCKOrO TOKA B MACCHBHBIX MPO-
BOJHHKAX
0). B HArPEeBaHUM MPOBOJHHUKA IMPH MPONYCKAHHUH SNEKTPHUECKOTO TOKA
B). B HAMArHWYUBAHWUH MPOBOJIHHUKA TPH IMPOYCKAHUN TOKA
T). B BBITCCHCHHMH MCPCMCHHOTO TOKA HAa TIOBCPXHOCTH MPOBOTHHKA
19. 3aganue

OTMeTbTE NPaBUIIBLHBIH OTBET:

BekTop 371eKTpruueckoro cMemeHus ) B AM3ICKTPHKE ONPEACTIICTCAL. .

a). CBA3aHHBIMH 3apsaaMH
0). AUMOISIMH B AUDICKTPUKE
B). CBOOOJHBIMHU 3apsiAaMH
r). CyMMOM CBOOOJHBIX M CBSI3AHHBIX 3aPsSIA0B
Tect- 3 OnTuka
1. 3apanue

OTMeTbTe MPaBUIbHBIE OTBETDI:
ABnenus, KoTopbie 00BACUAIOTCS AUCTIEPCHECH CBETA!

a).
0).
B).
T).
).

Oru0aHHE CBETOM MPETSTCTBHS

OTPAKEHUE OT MPAHULIBI Pa3aeaa 2-x cpen
pa310KEeHHE CBETA B CHIEKTP MOCTIE MPETOMICHHS
pajy:KHas OKpacka MBLIBHBIX MY3BIPEH

pagyra



2. 3aganue
OrmeTbTe NPaBUIIbHBII OTBET:
HMudpaxuus ceeta — 310:

a). 3aBUCHMOCTb MOKA3ATCIIA TPCIOMIICHHS BEIIECTBA OT YACTOTHI
0). sBJCHUEC OrMOAHHS BOTHOH MPETATCTRUS
B). PE3YJIbTAT HANOKEHHS KOTEPEHTHBIX BOJIH
T). PasTIoKEHUE CBETA B CIIEKTP MOCTE MPEIOMICHHS
7). TPCHMYIICCTBCHHAS OPUCHTANMS TIOCKOCTH KOTCOAHHH CBETO-
BOU BOJTHBI
3. 3aganue

OrmeTbTe NMPaBHIILHBIH OTBET:
ADCOMIOTHO YEPHOE TENO — 3TO:

abCOMIOTHO TBEPAOC TEJIO YCPHOTO LIBETA

aeproe Teo mpu () K

TEJ10, MOTHOCTHIO MOTIOMAIICE BUAUMOC H3TYUCHHE
TEJ10, OTPAKAIOIEE BCE BH/BI H3TyUCHHUS

TCJ10, IIOJTHOCTBIO MOIIOLIAOMICE BCC BUAbI H3TVICHUS

4, 3aganue
OT1MeThTe NPaBUIILHBII OTBET:
CrexTpasnbHas MIOTHOCTh HEPTETHUCCKOH CBETUMOCTH TE/Ia BHIPAKACTCS

(bopmynoii:
d f@.yrz
a). R\gT _ v, v+dv
dv
d Tzoav ’
6) Av,T _ v, V+dv
dev,v+dv
d noen
V,V+dv
B). RV,T =
: dv
d w3
v, V+dv
T). AV,T Wi i1}

dw.

V,V+dv



5. 3aganue
OTmeTbTe NpaBUIbHDII OTBET:
[locae mpoxokaeHUA MIACTUHKH | CBET TMOMHOCTBIO TOMAPH30BaH. Eciu

yroa Meskay HampasneHuaMH 00 1 0°0" ¢ = 30°, 10 HHTEHCUBHOCTH J; 1

J5 CBS3aHBI COOTHOIIEHHEM. ...

Jo
'0
2. J, =2
-4
5 b
-4
B). J2 = J]
J
r). Jz = Tl
6. 3aganue

OTMeTbTE NPAaBHIbHBIE OTBETHI:
CKOpOCTh pacnpoCTPAHCHHUS FICKTPOMArHUTHOH BOJIHBI B BAKYYMC!

a). OCCKOHCYHO OObIIAs
6). 300 000 xkm/c
B). yOBbIBAaeT OOpATHO MPOMOPLUHMOHATBHO KBAAPATY PACCTOSHHS OT
HUCTOUYHHKA CBETA
r). 3000 km/c
). 310° w/c
7. 3aganue

OTMeTbTE NPABHIbHBIN OTBET:
CBs13p a0COMIOTHOTO MOKA3ATES MPEIOMICHHS CPEIBI U €€ DICKTPHUCCKON
¥ MATHUTHOH TPOHHIIACMOCTH BBIPAKACTCS (hOpMYION:

a).
6).

n:\/ST.l

n=_|—
v

n=geun

n=



8. 3aganne
OTmeTbTE MPABUIBHBIN OTBET:
Hucnepens cBeta — 310:

a). 3aBHCHMOCTb JUTHHBI BOJTHBI CBETA OT YACTOTHI

0). TPAMOIMHCHHOC PacTIPOCTPAHCHHS CBETA

B). 3ABUCUMOCTD MOKA3ATC/IA IPCIOMIICHUA BCIUCCTBA OT YaCTOTEI
CBETA

F). 3aBUCUMOCTD yTIjia NPCIOMIICHU Jy'a OT yIija NaaCHUA

1). TPCHMYINCCTBCHHAA OPUCHTAIMA IUIOCKOCTH KOJNCOAHHH CBETO-
BOM BOJTHBI

9. 3aganue

OTMeTbTE NPaBUIbLHBIIH OTBET:
Ycnosue, nHeodxoaumo Am1st Haba0ACHHS JU(PAKLKHU CBETA:

a).
0).

B).
r).

aMIuTyAa KonebaHui JO/DKHA ObITh MHOTO OOJBIIE Pa3MepoB
TPCHATCTBHUS

AMILTUTYAQ KONMeOAHUH A0KHA OBITh CPABHHUMA C pa3MepaMu mpe-
HATCTBUS

JJIMHA BOJIHBI JOJIKHA 6bITb CpaBHHUMa C pasMEpaMi NPEUATCTBUA
JJIMHA BOJIHBL JO/DKHA OBITH MHOTO OOJIBIIE PAa3MEPOB MIPCHSITCTBHSL

10. 3aganne
OTMeTbTe NnpaBWIbHBIC OTBETDLI:
HenpepbiBHBIN CIEKTP U3MYUECHUS JAKOT:

a). TBepAabic BemecTna mmpu Temneparype 0 K <7'<273 K
0). JKHIKOCTH IIPH BBICOKOH TEMICPATYPE
B). TBCPABIC, JKHAKHC H Ta3000pa3HBIC BCINCCTBA IPH TCMIICPATY-
pe 273 K
r). PacKaJCHHBIC TBEPABIC TCIA U ra3bl MPH BBICOKOM JABJICHUH
). PacKaJCHHBIC Ia3bl IIPU HU3KOM JABJICHUH
11. 3aganne

OTMeThTE NMPaBU/IbHBIH OTBET:
Eaunnua cnexTpanbHOM MJIOTHOCTH SHEPreTHUECKON CBETUMOCTH R, 7 :

a). /M’

0). x/m

B). H/ M

r). H/m
12. 3aganue

OTMeTbTe NPaBHILHBIN OTBET:
SBnenue, KOTOPOE OOBACHAETCS MOTSIPH3ALUEH CBETA:

a).
0).

B).

OrubOaHUE CBETOM IPETISITCTBUS

PacIICTIICHAE JTyYa Ha JBA, PACTIPOCTPAHSIOMINXCS B Pa3HBIX Ha-
NPaBICHUAX

MPCIOMIICHHUE JTy4ua



F). PAa3I0KEHUC CBCTA B CIICKTP MOCJIC MPCIOMIICHHA
x). pazyra

13. 3ananue

OTMeTbTE MPaBHILHBIH OTBET:

ITpu xakom yrae, no 3akoHy Maroca, HHTCHCUBHOCTb CBETA BBILICALIECTO
U3 aHanu3atopa OyAeT MAaKCUMATbHOM:

a). 60°
6). 30°
B). 0°
r). 90°
14. 3ananue

OTMeTbTE NPABUJIbHbIE OTBETDI:

@opMyIBl, ONPEACTAIOMHUE ATUHY CBETOBOM BOTHBI A (¢ — CKOPOCTH BOJI-
Hel, 1" — nepuoa konedaHuii;, v - yactoTa KosIeOaHHii; /7 — MoKa3aTeab mpe-
JIOMJICHHS CPEbI):

a). A=cT
6). A=
c
B). A=cn
r) kzi
v
c
a). A=—
n
15. 3aganue

OTMeTbTe MPaBHIIBLHBIH OTBET:
Yron magenus yda S Ha rpaHuny paszaena cpex | u2

M
S S’
I p
1 (94
2 0
ol
N Sh’
a). «
0). i
B). P
). i+P



16. 3aganue
OTMeTbTe NpaBHJIbHBIIH 0TBET:
CBoiicTBO CBeTa, OOBACHAOIIEE TONyO0H LBET Heba:
a). TOIJIOIIECHHUE
0). paccesHuC
B). OTpaKCHHUE
). TPCIOMICHHC

17. 3aganue

OTmMeThTe NPaBHIIBHBIN OTBET:

Ycenosue MakcuMyMa mmpu AU(pPakLuy CBETOBBIX HYYKOB HAa AH(PPAKLMOH-
HOH PEIICTKE:

a). dsin(p:i(ZerI)%, (=01 2..)
0). dsing=22mhA, (m=1,2..)

B). dsingp= ir2m%, (pi =, 1, 20

r). dsin(p:i(2m+l)%, (m=12,.)

18. 3aganmne
OTMeTHTE NMPABHIILHBII OTBET:
JluneiiuaTeiii CIEKTP U3IYUSHUSI JAKOT:
a). Tas3bl MPU HU3KOM JaBJICHUN
6). TBepasie BemecTra npu Temneparype 0 K <7 <273 K
B). TBEPIbIC, KHUAKHE U ras000pasHble BeuecTsa pu remneparype 273 K
I). PaCKaJICHHBIC TBEPJBIC TE/IA U ra3bl IPH BBICOKOM JABICHUU
J). SKHJIKOCTH IPH BBICOKOH TEMIICPATVpE

19. 3aganue
OTMeTbTE NMPaBH/IbHbIN 0TBET:
CeT, B KOTOPOM KOJIEOQHHSI CBETOBOTO BEKTOPA MPOUCXOAIT B OMPEAC-
JICHHOM, HO HCHCK/TIOYHTCIILHOM HATPABICHHH, HA3BIBACTC:
a). HCIOJSIPHU30BAHHBIM
0). YaCTUIHOMOJAPUIOBAHHBIM
B). TUIOCKOMOJISIPH30BAHHBIM
r). E€CTECTBEHHBIM

TecT- 4 ATOoMHas pu3nka



1. 3apanne

OTMeTbTE NPABHILHDBIN OTBET:

HanpasicHue ABIKCHHS 3ICKTPOHA OTAAYH € COCTABIICT C HAPABICHUCM
magatomero ¢orona yroa 30°. UMuyasc paccesHHoro GoTOHA PABECH. ..

B). 05P,
r). 43P,
2. 3aganne

OrmeTbTE NPABUIbHBIN OTBET:
CpeaHee BpeMst )KU3HH PAIHOAKTHBHOTO AP

a). T=A

6). z=2/k

B). T=2A

r). t=1/A
3. 3ananne

OTMeTbTe MPaBUILHbIH OTBET:
dopmyaa Komnrona as paccesHus (oToHa:

a). Alh= %sing
me 2
0). AA= isinzg
me 2
B). Ak= isin9
me 2
r). A= 2—hsin29

mc

4. 3aganue
OTmeTbTe NPaBUILHBIN OTBET:
[lepuon nonypacnaga T, BerumcseTcs no popmyse:

2
a). 1, =—
) A

R | —



6). T, =

2 A
In2
B). T) =2
2 A
5. 3aganue
OTmeTbTE MPABUIBHBIH OTBET:
®opmyna Puadepra:
11
a). v=K|—+—
n mzj
11
o v-r{L-1)
n*  m?
11
B) v=K ———J
nom
1 1
r w=K —+—j
nom
6. 3aganue

OTMeThTE NPABHILHBIN OTBET:
3axon Kupxrodda Beipaskactcs GopMyIoH:

R, ¢
a) ¥, %/ = >
Vl Av,'['
2
6). ryy= 2“: kT
c
Bl: Hgpg =0T
21thv’ 1
F). l”\,’T = )

c e/’l\’ r‘(/{] ) _ l

7. 3aganue
OTmeTbTe NPaBUIbHBIH OTBET:

[IpaBuno cMeIueHUs A4S PAAMOAKTHBHOTO O — pacnaia:
0

a). 21X > ¥+ Je
6). 7X — 475Y + JHe
8, 2X < ,4r+ . Je
r). X+a—>Y+b

8. 3aganune
OTMeTbTE NPAaBUIbHBIH OTBET:
®opmyna ac bpoiins:



a). p=

4
V
6). r=L
h
h

B). =
). P N
r). p=mc
9. 3aganue

OTMeTbTe NPaBWIbLHBIH OTBET:
3akoH cMelieHus BuHa BeipakaeTcst GopMyoit:
a). Apax =0/T

max

2mhy? 1
6) I8 7= i I
v, 02 thr(kT) _1
Ry
B). Fop =——
Av,T
2mv?

10. 3aganue
OTMeThbTE NPABHIILHBIN OTBET:
[paBuno cMelmeHus st PAgHOAKTHBHOTO 3 -pacnaza:

a). 2X— 473V + JHe

8. X357+ e

A A-
B). 2X>45Y
A ; (
1“)‘ ZX—> Z-:]IY-'_ _1)6
11. 3agaunue
OTmeThTe NPaBUIbHbBIH OTBET:

CooTtHoteHue HeonpeaeaeHHoCcTH [ elizeHbepra:
a). AxAp<h

0). AxAp=>h

B). AxAp=h

r). AxAp=1
12. 3aganue

OTMeTbTE NPaBHIBLHBIN OTBET:
3axon Panes — Jhxunca BeipaskacTcsa GopMyInoit:

2
2nve
a). hgr=—"FkI
c




6). A...=b/T

max

B). F,p= R\"T
. ',T -
' A\'?T
r). R=oT"
13. 3aganue

OTMeTbTE NPaBUIbHbIH OTBET:
DOoTOH — 3TO YACTHIIA, ...
a). JBIKYIAICS ¢ OOJBINOM CKOPOCTBIO M 0DIaJaromas SHCPTHCH,
HE 3aBUCAIIEH OT MacChl
6). ABwKyWasics ¢ OOMBIIOH CKOPOCTBIO, MACCA TIOKOsI KOTOPOH pas-
HA HY IO
B). JABIDKVINASCS C OOJBIION CKOPOCTBIO M 007aJarommas MaccoH, 3a-
BHUCAIICH OT CKOPOCTH IBHKCHHUS

r). ABIKYLIASICS CO CKOPOCTBIO CBETA, MACCa MOKOs KOTOPOH paBHA
HYITHO

14. 3aganue
OTmeTbTE NPaBUIbHbIH OTBET:
[TpaBuio cMemeHust A5 pagHOAKTHBHOIO 3 -pacnaza:

a). X 553Y+ JHe
6). X ,ar+ e
B). X ,V+ e
), sX>4Yy

15. 3aganue

OTtMeTbTe NpaBHIbLHBIN OTBET:
Ypasuenue Llpeannrepa 4j1si CTALMOHAPHOTO COCTOSHHSL:

a). Vy(x,y.z) +—2: [E+U(x,y,2)ly(x,y.2) =0
p
2m

0). Ay(x.y.2) _h_z[E +U(x,y.2)pp(x,,2) =0

2m
B). Viy(x.).2) +h—2[ﬁ ~U(x.y.2)p(x.y,2) =0

D). vz\.,(x,y,z)_’;L_j[U_E(x,y,z)]\.,(x,y,z):o

16. 3aganue

OTtMeTbTe NPaBHIIbLHBIH OTBET:

®opmyna [Mnanka 171 CICKTPATbHOM MIIOTHOCTH SHEPTETHUSCKOM CBETH-
MOCTH MMEET BH;



2nhy’ |

a). K= —
T 2 eh\,(kT)_l
;)
C
) R\’,T
B). ¥ i = -
" A\'.T
r). Ay =b/T
17. 3aganue

OTmeTbTe NpABUWILHDBINH OTBET:

Cuwveon X B peakunn 5N + yHe — 10+ X ccts:

1

a). p

6). on
B). (H
r). _(l)e
18. 3aganue

OTMeThTe NPaBWIbHbBII OTBET:
Yacrora u3ayueHus 310" Tu. 3a 1 ¢ HCTOUHMK M3TYUEHHS MOIHOCTHIO 40
Bt ucuyckaer ... poToHOB

a). 1.010"
6). 2.010"
B). 2.010"
r). 1.010%
19. 3aganue

OTMeTbTe NPABWIbHbBII OTBET:

C
Cumvpon X B peakumu , Be + sHe — '2C + X ects:

a). p
6). on
B). 11 H
r). e
20. 3aganue

OTMeTbTE NPaBHIIbHDBIN OTBET:
Crammonaproe ypasHceHue llpeauHrepa mist 37ICKTpOHA B BOJAOPOIOTO-
TOOHOM aTOMC MMCCT BUL;
2 ~
h L, O
a). —AY+U(x,y,z,1)¥ =ih—
2m ot



h? OV

6). - A¥ =i
2m of
9 2.2
B). AW+ (k-T20% yp_g
h? 2
2
r). A\P+2—’;’(E—ZL)\P:0
h dmeqr

CryneHTsl 3204HON (hopMBI 00YUCHHSI BBITIOTHSIIOT KOHTPOIBHYIO padoty 1 (B 1 cemectpe),
KOHTPOJBbHYIO pabdoty 2 (B 1 cemecTpe), KOHTPOIbHYIO paboTy 3 (BO 2 cemecTpe) U KOHTPOIBHYIO
paboty 4 (Bo 2 cemectpe). 3amaHus K KOHTPOJIBbHBIM padoram mpueneHsl B MOC. KortponbHbie
paboThl TO3BOJSIOT 3aKPEMHUTh TEOPETHUSCKHUN MaTephall Kypca. PemeHue 3amad KOHTPOJBHBIX
paboT sABJISETCS MPOBEPKOI CTEMICHW YCBOCHUS CTYIEHTOM TEOPETHYECKOTO Kypca, a PEeleH3Uu Ha
paboTy MOMOrarT eMy J0padoTaTh U MPABUIBHO OCBOUTH PA3IMYHBIC pa3/Ielibl Kypca (PU3UKH.

KoHTtponbHbIe pabOThl pacnpeieiieHbl clenyrmuM oopasoM: 1 — (u3HUYecKre OCHOBBI
MEXaHUKH, MOJICKYJISIPHOW (DU3UKU U TEPMOJMHAMUKHU; 2 — DIICKTPHUYECTBO U JICKTPOMArHETU3M;
3 — KoJie0aHMs ¥ BOJIHBI, ONITHKA; 4 — 3JIECMEHThI KBAHTOBOM, aTOMHOM, siIepHON (DU3UKU U (HUUKU
TBepaoro tema. Kaxknmas KOHTpobHAas paboTa CONEpKUT BOCEMb 3ajad. BapuaHT 3amgaHus
KOHTPOJIBHON PabOTHI ONPEIeAeTCS] B COOTBETCTBHH C MOCIIeTHEH udpoit mudpa mo tadbauie s
KOHTPOJBHBIX padoT. Eciu, Hanmpumep, mocienuss mudpa S5, To B KOHTPOJIBHBIX padoTax CTYIEHT
pemaet 3agauu S, 15, 25, 35, 45, 55, 65, 75.

Bonpochbl mpoMe:KyTOYHOT0 KOHTPOJIsI
Bonpocsl k 3x3ameny (1 cemectp)

1. ®usuka, ee onpeseneHue, NPeaMET U3YIeHHs] U OCHOBHBIE TOHSTHSI.

2. Marepus u ee BUJIbI, CIIOCOO CYIIECTBOBAHUS MaTepUU. DHEPT U

3. MexaHuka, pa3zieiabl MEXaHUKH, MEXaHHYeCKOe newxkeHne.  OmnpeneneHue
MEXaHHYECKON CHCTEMBI, 3aMKHYTas (M30JIMPOBAHHAS) MEXaHUYECKas CHCTEMA.

4. CucteMa oTcyeTra M cucreMa KoopauHart. [loHsATHEe MaTepuabHON TOYKH.

5. Ompenenenre BEKTOpa, MpOCTEHIMe alnreOpanyeckue OIepalud ¢ BEKTOpaMu,
eIMHUYHBINA BeKTOp. ba3ucHbIe eqMHUYHBIC BEKTOPHI |, J, K U crcTemMa KoopanuHaT.

6. Pagmyc-BekTop I, BEKTOp MepeMelieHus Ar, BEKTOp MTHOBEHHOH CKOpPOCTH V.

7. Bektop  ycKOpeHHs, HOpMalbHas  COCTaBISIOLIAs an ¥ TaHTeHIUaIbHAs
COCTaBJISIONIAs @, BEKTOpa YCKOPEHHUS.

8. Onpenenenre MOIynsi BEKTOpa YCKOPEHHUS.

9. Ilyrb S mpu NPOM3BOJILHOM JIBIDKEHHH  MaTepHalibHON  Touku. ['paduueckoe
H300pakeHue nyTd S ( Kak miomans (Gurypsl Ha rpaduke, oTpaxkaroleM 3aBUCUMOCTb
CKOPOCTH V OT BpeMeHH ) mpu MpPOU3BOJIHHOM JABI)KEHUU MaTepUATbHON TOYKH.

10. B kakoMm ciy4ae yroil MOXHO cUMTaTh BekTopom? [IpuBecTn pHCYHOK.

11. BekTop yrioBO#i CKOPOCTH ® M BEKTOP YIIOBOTO YCKOpeHUus [3.

12. CBsi3p MeXIy JIMHEHHON CKOPOCTBIO V U YITIOBOM CKOPOCTBIO O .

13. CBs13b MEX/Ty TAHTCHITUAITBHON COCTABJISIONICH YCKOPEHUS d, W YIVIOBBIM YCKOPEHHUEM

14. UnepumansHast cucremMa otrcyera u 1-blif 3akoH HproToHa.
15. Onpenenenue cuibl, IpaBUIO CIOKeHUs cuil. IlpuBectn mpumep.
16. Bropo#i 3akoH HproTOHa W TpaHUIBI €r0 MPUMEHEHHUSI.



17. Tperuii 3axoH Hpl0TOHA U €r0 CBA3b C 3aKOHOM COXPAaHEHUSI UMITYJIbCa

18. PaGoTta cuibl, ompeneneHHe KUHETUYECKOH HHEPruu; NOTCHIMAJIbHAs SHEPIHS.
IIpumepsl.

19. 3akoH coxpaHEHHUs SHEPruu

20. A6comotHO TBepaoe Teno. IlocTynarenbHoe M BpallaTeIbHOE JIBU)KEHUS TBEPIOTO
Tena.

21. IlenTp MHEpLMHU TBEPIOIO Teja, ypaBHEHNUE ABUKEHUS LIEHTPA UHEPLIUH.

22. MOMEHT CWIbl U HalpaBiCHUE BEKTOpPa MOMEHTA CHIIBI.

23. MOMEHT MHEepUUM MaTepUaJbHOW TOYKM M CUCTEMBbl MaTe€pHaJIbHBIX TOYEK.

24. MOMEHT MHEpLUUHU CIUIOIIHOTO Tejla Ha MpHUMEepe IMJIMHApA.

25. OCHOBHOM  3aKOH  JMHAMUKM  BpallaTeNbHOTO  JBIKCHHMA s Tela ¢
(UKCUPOBAaHHON OCHIO BpalIeHHUA. Y CJIOBHE PaBHOBECHUS TBEPAOIO Teja

26. MOMEHT uUMIy/Ibca M 3aKOH COXPAaHEHHS MOMEHTa HMITYJbCa.

27. CpaBHEHHUE IBUKEHMSI TBEPJOIO Tella ¢ ABMKEHHUEM MaTepHaIbHON TOUKH.

28. IIpyHIMI OTHOCUTEIBHOCTU B MeXaHUKe. [locTynaTsl TEOpUU OTHOCUTEIBHOCTH.

29. CnencTBUs TEOPUU OTHOCUTEIBHOCTH. B3aMOCBSI3b MacChl M SHEPTHH.

30. CratucTuyeckuii 1 TepMOJMHAMUYECKUN METO/1bI U3Y4YEHUI CBOICTB BElEeCTBA.

31. MonekynsipHO-KHHETHYECKass ~ Teopusi ra3oB. OcHOBHble moHATHA. OrmpeneneHune
UJeaJIbHOTO Ta3a

32. [laBrienue, TeMreparypa , BHYTPEHHSISI DHEPIUs HJICAIBHOTO Ta3a C TOYKU 3PEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOpUH

33. YpaBHeHUE cOCTOSIHUS WEaIbHOrO rasa, ypasHenue Kianeiipona — Menneneena

34. duznveckuii CMbICI YHUBEPCAIBHOMN Ta30BOM MOCTOSTHHOM.

35. OCHOBHBbIE MOHATHUS TEPMOJIUHAMUKH ( TEIO, TEIUIOTa, MPOLEeCC U T 1 )

36. [lepBblil 1 BTOPOI 3aKOHBI TEPMOJANHAMUKHI

37. Huxoel, paboTa 3a UK.

38. Hukn Kapro u KIIJl uneabHOM TEIIOBOW MalIHHEI.

39.Kak ompeznensieTcs TOUYSUHBIA SJEKTPUYCCKUN 3apsii U KaKOBBI €ro CBOMCTBa?

40.ChopmynupoBars 3akoH KyrmoHa B BEKTOPHOM  BHJE, TNPUBECTH IPHUMEP €ro
IIPUMEHEHHS .

41.]laTh ompenereHre 3JIEKTPUUECKOro MOJs U BEKTOpa HANPSKEHHOCTH SJIEKTPUYECKOTO
TOJIS.

42 Kak ompefesnstoTcss CHJIOBBIE JIMHUM BEKTOpa HAMNPSIKEHHOCTU 3JIEKTPUYECKOro
noJsi? M300pa3uTh 3JEKTPUUECKOE T0JIe, CO3/JaBaéMOe CHUCTEMOW JIBYX Pa3HOMMEHHBIX 3apsiioB

43.ChopmynupoBaTh MPUHITATT CyNEePHO3ULINHI 3JIEKTPUYECKOTO oISt "
MIPOUJUTIOCTPUPOBATh €r0 Ha KOHKPETHOM IpHMEpE.

44 Kak onpenensiercs BEKTOp MHAYKLIUU 3JIEKTPUYECKOTO TOJIi U TOTOK JaHHOIO
BEKTOpa 4epe3 MOBEPXHOCTH?

45.ChopmynupoBate Teopemy Octporpaackoro-l'aycca Ui 3J€KTPHYECKOro MO U
IIPOUJUIIOCTPUPOBATH €€ HA KOHKPETHOM IIPUMEDE.

46./latp ompeneneHue MOTEHIMANa W PA3HOCTH IMOTEHIUAJIOB.

47.Uto Takoe OSKBUIIOTEHLMAIbHAs MOBEpXHOCTh? KakoBa ee (opma i TOYEUHOTO
AJIEKTPUYECKOTrOo 3apsiaa’

48.Kak cBsi3aHBI MEXIy COOOH HaNpsHKEHHOCTh DJIEKTPHUYECKOTO TOJIS W MOTEHIHAI
AIEKTPUIECKOTO TIOJIsA?

49.Ut0 Takoe SIIEKTPUYECKUH IHUIONb M KaK OH ceOs BelmeT, €CIM €ro IOMECTHUTh B
ANIEKTPUYECKOE 1oJIe?



50.Kak mpoucxonut mnojspuzanus audiekTpuka? Kakoit BeIMYMHONM €€ MOXKHO
0XapaKTepU30BaTh?

51.Yemy paBHa HaNpsHKEHHOCTH AJIEKTPUUYECKOTO OIS BHYTPU MPOBOAHMUKA, TIOMEIIEHHOTO
BO BHEIIHEE JIEKTPOCTaTHIECKOE moJie ?

52 .Kak onpenensercs 3JIeKTpUYECcKoe MoJie BHYTPH BelecTBa’?

53.OHeprus 3JIeKTPUIECKOro MoJis, 3a[IaCeHHOr0 B IIOCKOM KOH/IEHCATOpe.

54.0Onpenenenue 3MeKTpuueckoro Toka. Cuiia Toka U MiI0THOCTh TOKA.

55.3akon Oma u 3akoH J[xoynsa-JIenna B okanbHOU (hopme.

56.3akonbl Kupxroda u uX NpUMEHEHHE K pacueTy XapaKTepUCTHK JIBYXKOHTYpPHOI
AJIEKTPUUYECKON IETH MOCTOSTHHOTO TOKA.

57.ChopmynupoBarh 3aKkoH AmMIepa Ui B3aWMOJCHCTBHS  JJEMEHTOB TOKa U
MPOMILTIOCTPUPOBATH €r0 Ha KOHKPETHOM MPHMEpE.

58.Jlate ompenenenue 3akoHa buo-CaBapa-Jlarutaca m moka3aTh €ro NpUMEHEHUE Ha
KOHKpPETHOM IIpUMeEpe.

59./laTp onpeneneHne 3aKOHA SIEKTPOMArHUTHON UHYKIIHH.

60.YTo Takoe sIBJI€HHE CAMOUHIYKIIMHU U KaK BBOJUTCS UHAYKTUBHOCTH L?

61.3anmucath ypaBHeHUss MakcBeiula B MHTETpalibHON (opMe, KOTOpHIE BBIPAKAIOT CBS3b
MEXy AJIEKTPHUYECKIM U MarHUTHBIM ITOJIEM.

62.3anmcath ypaBHeHHe MakcBelia B HHTETpaIbHON (hopMe, B KOTOPOM OTpakaeTcst (pakt
CYIIECTBOBAHHUS AIIEKTPHUYECKHX 3aPSIOB.

63.3anmcats ypaBHeHHe MakcBeiia B HHTETpalibHONH (opMe, B KOTOPOM OTpaxkaercs: (hakT
OTCYTCTBHSI MATHUTHBIX 3apSJIOB.

64.Kak omnpenenuth  dSJIEKTpUYECKOe (WM  MarHUTHOE) TOJIe  JUIS  IIOCKOM
AJIIEKTPOMArHUTHOM BOJIHBI B IAaHHOM TOYKE MPOCTPAHCTBA U B JAHHBIH MOMEHT BpeMeHU?

65.Ilepemennslii anekTpudeckuil Tok. [IoHsITHE U OCHOBHBIE XapaKTEPUCTHKHU.

Bonpocsl k 3k3ameny (2 cemecTp)
. Bunsl konebanuii; rapMOHHUYECKHE KOIEOAHUSI M UX OCHOBHBIE XapaKTEPUCTHKH.
Crnosxenue xoyebaHuii; MIPUMEHEHHE METO0/1a BEKTOPHBIX TUarpamm.
MatemaTuuecKkuii MasiTHUK U YpaBHEHHE €ro KoueOaHuil.
Ou3ndecKuil MAITHUK U ypaBHEHUE €T0 KOJICOaHHA.
5. Bunbl BomH 1 0COOEHHOCTH UX PACIpPOCTPAHEHUS B Pa3jIMYHBIX Cpellax; MOMepeuHble U

O N e

IIPO/IOJIbHBIE BOJIHBI.
6. BomHOBOE ypaBHEHHE U €T0 PEIICHHE B BU/IC YPAaBHEHUS BOJTHBI.
7. Kak ompenensercs cBeToBas BOJHA C TOYKHM 3PEHUSI DJIEKTPOMATHUTHOW TEOpUHU
Makxkcgemna?
8. KakoB ¢u3mueckuii cMbICT CBETOBOTO BEKTOpa?
9. I[aTB IMOHATHUEC KOT'CPCHTHOTO UCTOYHHKA CBCTA.

10. Kak ompenensercs sBineHue uHTepdepenuuu cera? llpuBectn npumep
UHTEepEPEHINH IS IBYX KOT'€PEHTHBIX HCTOYHHUKOB.

11.  Omnpenenutp yciaoBUs MAKCUMyMa U MUHUMYMa UHTEPHEPEHIIHH.

12. Kak omnpenensercs siBieHue MUQPaKIUKA CBETa U YEM OHO OTIMYACTCSA OT SBICHHS
uHTepepeHun?

13. Tlpunmun Trolirerca-OpeHens u ero coaepikaHue.

14. 3oupr @peHens W UX TNPUMEHEHHE JUISI pacyeTa WHTCHCHUBHOCTH CBETa B SIBJICHUHU
T paKuy.

15. Jludpaxius cBera Ha OJTHON IIETH.



16. dudpaxius cBera Ha cucTeMe LIenei; TuppakMoHHAas peleTKa U e€ XapaKTepUCTHKH.

17. Kak onpenensercs siBJI€HHUE MOJIIPU3ALUU CBETA?

18. Yem oTiin4aeTcsi €CTECTBEHHBIH CBET OT IJIOCKO MOJISIPU30BAHHOTO CBETA?

19. Cnoxenue  JABYX  IUIOCKO  TOJNSPU30BAHHBIX  BOJH,  HMMEIOLIIMX  B3aUMHO
HEePIEHANKYIIPHbIE JIOCKOCTH MOJISPU3ALIUH.

20.  KpyroBas u 3JIUNTHYECKAs MOJIPU3ALIUSL.

21.  Tlonspusanus cBeTa MpH OTpaXCHUH U MPeIOMIIEHUH; 3aKoH bprocTepa.

22. DU3NYECKUI CMBICH CIIEKTPAIbHOTO pazyioxkeHus. Teopema Dypre.

23.  IlpeacraBieHue MOHOXPOMATHYECKHUX BOJH B KOMIUJIEKCHOM IIOCKOCTH; (hopMylia
Diinepa.

24.  Pap @ypwe u uaterpan Oypee.

25. IIpumenenue pasnoxenuss @Dypbe K IPOCTEUIIMM CBETOBBIM M JIEKTPUYECKUM
CUTHaJIaM.

26.  OmpezgeneHue TEIJIOBOIO HM3IYYEHHS] U €r0 XapaKTEPUCTHKHU.

27. Yto Takoe «HcIycKaTeiabHas CIOCOOHOCTBY [, aOCONIOTHO YepHOro tena?

28.  «OHepreTHuecKas CBETHMOCTB» R , aOCONIOTHO YEpHOro Tela W €€ CBS3b C
«UCITYCKATEIbHON CIIOCOOHOCTBIO» I .

29. Jlate ompeneneHue aOCOJIOTHO YEPHOTO Tejda C TOYKM 3pEHUs 3aKoHa
Kupxroda.

30. 3akon Credana - bonpiMana usnmyudeHus: abCONIOTHO YEPHOTO Tea.

31.  3akonsl BuHa m3nydyeHuss aOCOJIOTHO YEPHOTO Teja .

32. B uyem cyrs runoressl Ilnanka, BBEIEHHOM WM IIpU OIMCAaHUU M3JIyYEHUs

abCOIFOTHO YepHOro Teia?
33.  Tlocrynmater bopa B Momenu aTtoma BOJOpPOAA.

34. @opmyna banemepa s criekTpa HM3JIy4eHHUs aToMa BOJIOPOAA.

35. KaxoB cmbich nenbix uucen M, N B popmyne baabmepa ¢ TOUKH 3peHUsT TEOPHUH
bopa?

36. Onpenenenre KOPINYCKYJSIPHO - BOJIHOBOTO JAyajiu3Ma MAaTEpHUU.

37. CootHomienust ne  bpoins, CBs3bIBaIONIME KOPIYCKYJSIPHBIE H  BOJHOBBIC
CBOMCTBa MaTepHH, U UX COJIEpPKaHHE.

38.  JlnmwHa BONHBI Je bpoins Ui 3JIeKTpoHa.

39. Nmeet nu pusnveckuit cmpici BomHoBas (yakuus VP(X,y,z,t)?

40. CymiecTByeT M NOHSTHE «KIACCUYECKOW TPACKTOPUM» B KBAHTOBOW MeXaHUKe?

41. Kaxkue npeanonoxxeHust NO3BOIMIIN «yrajaThy» ABHbIM BUA ypaBHeHus Lllpenunrepa?

42. Kakyro wuHdoOpManuio 0 MHUKPOCKOIIUYECKOW CHUCTEME MOXKHO TMOJYyYUTh U3
ypaBHenus llpenunrepa?

43. [lonsiTHe omepatopoB B KBAaHTOBOM MEXAHMKE, UX IMPUMEPBI.

44, I'me w4ame Bcero HaXOAMTCS  AJEKTPOH, MOMEMIEHHBIH B  OJHOMEPHBIN

«MIOTEHIMAIBHBIM SIMK» IUPUHONW ¢, €CIIM €ro COCTOSIHUE OIPEAEISAETCS] KBAaHTOBBIM YHCIIOM
n=2°7

45.  Kak ompenensercss ypoBeHb SHEPIHH B KBAHTOBON MeXaHHUKe?

46.  Ilouemy ormamaer HeoOXoaUMOCTh B moctynatax bopa B Teopum Ulpemnunrepa?
Atom Bogoposa B Teopuu Llpeaunrepa.

47. B dYeM oOTJIMYME TPOXOXKJEHUS YaCTUIBI Yepe3 « MOTEHUUAIbHBIH Oappep» B
KJIACCHYECKOW MEXaHUKE W B KBAaHTOBOM MEXaHUKe?

48. B uyeM cyTb «TyHHempHOTO »J(¢eKTa» Tpu TMPOXOKJACHUHW YaCTHUIBI dYepe3
MOTEHIMAJIbHBIN Oapbep B KBAaHTOBOW MeXaHHKe?



49.  KsanroBble umcia N,|,m;,Ms © UX poib TPHU OINPEACICHUN COCTOSIHUS DIICKTPOHA.
[Tpunnun [aynu.

50. Tabmuua MenneneeBa u €€ OOBSCHEHHE C TOYKH 3PEHUS NPHHLMUIIOB KBAaHTOBOM
MEXaHUKH.

51.  Jlath ompeneneHre MOJIEKYIbI.

52.  I'paduuecku 1300pa3uTh MOTCHITUATBHYIO KPUBYIO,  OIPEACISIIONTYIO
B3aMMO/ICIICTBUE JBYXaTOMHON MOJIEKYJIBI.

53. Kak omnpenensiercss nonnsii Tvun cBa3u? [IpuBectu npumep.

54, Kak omnpenensiercst koBasieHTHBIM THN CcBA3u? [IpuBectu mnpumep.

95. OcCHOBHBIE BHJIbI MOJEKYISIPHBIX CHEKTPOB U HX rpaduueckoe U300pakeHHE.

56. OcCHOBHBIE TOJIOKEHHSI 30HHOW TEOPHUU TBEPJOTO TeJa.

S7. Kak omnpenensitorcss MeTaymuibl € TOYKH 3PEHHS 30HHOW Teopuu?

58. Kak omnpenensitorcs moaynpoBOJAHUKY C TOUKH 3PEHHS] 30HHOW Teopuu?

59.  Kak ompezaensitorcs IUAIEKTPUKU C TOUKU 3PEHUS 30HHOW Teopuu?

60. OmpesenieHne ONTHYECKUX KBAHTOBBIX T'€HEPATOPOB ( JIa3€pPOB ).

61. Cxema ycTpoiicTBa pyOMHOBOIrO Jja3epa.

62.  IlpakThyeckoe NMPUMEHEHHUE JIa3epOB.

63. Yactuna B chepruecKu CHMMETPUIHOM II0JIE.

64. BonopomomomoOHble aToMbl. JHepreTudeckre ypoBHU. [loTeHImansl BO30YKISHUS

Y MOHU3ALINUH.
65. CrexTpsl  BOJOPOAOINOAOOHBIX  aToMOB. [IpocTpaHCTBEHHOE  pacrpeiesieHue
IUIOTHOCTU BEPOATHOCTH JUISI AJIEKTPOHA B aToMe Bojiopoaa. Me3oaromsl. [llupuna ypoBHEH.
66. Ctpykrypa SHEPreTHYECKHUX YpOBHE B MHOT03JIEKTPOHHBIX
aToMax. TUIIBI CBSI3€H SJIEKTPOHOB B aTOMaXx.

67. Crtpoenue aToMHoOro siipa. Monenu siapa.

68.  Slnepusble peakuuu. PaguoakTUBHBIE IPEBPALLCHUS SIEP.

69.  Peaxmus simepHoro nenenus. Llennas peakuus geneHus.

70. Anepusiit peaktop. Unest 6puneproro peakropa. [Ipodiema HCTOUHUKOB IHEPTHUH.

71. TepMosinepHblii cHUHTE3. DHeprus 3Be3[. YIpaBIseMbli TEPMOSIACPHBINM CHHTE3.
Oddext Meccbayspa 1 ero npuMEeHEHHE.

72. Hepapxuss crpykryp Marepuu. Yactunbl W aHTHYacTULBl.  DPU3HYECKUI
BakyyM. CTaHIapTHas MOZEIb JIEMEHTAPHBIX YaCTHII.

73.  KBapku, JeNnTOHbI W KBaHTHl (yHIaMEHTaJIbHBIX TMoJiel. DyHIaMeHTaIbHbIE
B3alMOJECICTBHS.

74.  Anponbl. Snpa atomoB. Atombl. Monekynbl. MakpoCKONMYECKHE COCTOSHUS

BELIECTBA: rasbl, JKUIKOCTH, I1a3Ma, TBepAble Tena. [lnaneTsl. 3Be3bl.
75.  BemecTtBo B 3KCTPEMaJbHBIX YCIOBMSIX: Oe€lible KapiuKW, HEHTPOHHBIE 3BE3bl,
yepHbIe AbIpbl. ['opsuas Mozens 1 3Boronus BeeneHHoil.

OlleHl/lBaHI/[e CTYACHTA HA 3auere/IK3aMeHe 10 AUCHHUIIJINHE «Pusukax:

bannbl
(utorosoit OcBoenne
N N . TpeboBaHusi K 3HAHUAM
PEUTHUHIOBON | KOMIeETeHUMii
OLIEHKH)
100-85 ITponBunyThIii | OTBETBI Ha IOCTaBJICHHBIE BOIPOCHI IIOJIHBIE, YETKHE U

YPOBEHb pa3BepHyThle. PelmieHuss 3agad JIOTWYHBI, JOKa3aTEIbHbI U
JEMOHCTPHUPYIOT aHAIUTHYECKHE U TBOPYECKUE CIOCOOHOCTH
CTYJCHTA.




Baunbl
(utoroson OcBoenne
N N . TpeOoBaHust K 3HAHUAM
PEUTHHIOBON | KOMMeTeHIMit
OLICHKH)
84-70 Cpenuuii JlaroTcs MOJTHBIE OTBETHI HAa TOCTABJICHHBIE BOMPOCHL. [lokazaHo
YPOBEHb YMEHHUE BBIIENATh INPUYMHHO-CICACTBEHHBIE CB3H. llpu
pelieHrH  3a7ad  JONYIICHBl  HE3HAYHUTENBbHBIC  OIIMOKH,
UCTPABICHHBIE C  TOMOLIBI0  «HABOJAAILIMX»  BOIPOCOB
MIpero1aBaTels.
69-60 BazoBbrii OTBeTbl Ha BOMNPOCHI W PEUICHHS IOCTaBJICHHBIX 3a/ad
YPOBCHb HEJIOCTaTOYHO TOJHbIe. JIoTMKa W MOCIEeNI0BaTeIbHOCTh B
pelIeHNH 3aJa4 UMEIOT HapylieHus. B oTBeTax OTCYTCTBYIOT
BBIBOJIBI.

Cryaent, nonyuuBimmii MmeHee 60% oT MakcHMMallbHOTO Oajuia 3a paszen AUCIUIUIMHBI WA

IIPOMECKYTOUYHYIO aTTECTALIUIO, CHUTACTCA HEATTCCTOBAHHBIM I10 ,Z[aHHOP'I JHUCHUITIIINHEC.

YueOHO-MeTOANYECKOEe H HH(POPMALIMOHHOE o0ecneyeHue yueOHoi

JTUCIHHUIIIIHHBI
OcHoBHas nuTeparypa:

CagpenseB U.B. Kypc o6meii ¢usuku. B 3-x tr. T.1. Mexanuka. MonekynsapHas ¢usuka.
VYuebnoe nmocobue.-11-e uzn.M.:"Jlanp".-2019.-432c..

Pesxxum noctyna: https://e.lanbook.com/reader/book/113944/#1

CagenseB U.B. Kypc obmeii pusuku. B 3-x TT. T.2. DeKTpu4ecTBO U MarHeTu3M. BOTHEL.
Ontuka. YuebHoe nmocobdue.-11-e uzg. M.:"Jlans".-2019.-496¢.

Pexxum noctyna: https://e.lanbook.com/reader/book/113945/#1

CagenweB U.B. Kypc o6mieit ¢pusuku. B 5-u 1. Tom 4. Bonnsl. OnTrka. YuebHoe nocobue.-
5-e m3x. .:"Jlanp".-2011.-256¢.

Pexxum noctyna: https://e.lanbook.com/reader/book/707/#1

CagenseB U.B. Kypc o6meii ¢usuku. B 3-x 1. T.3. KBanroBas ontuka. AtoMHast (pu3HKa.
dusuka TBEpAOro Tena. YueoHnoe nocooue.-10-e u3a. M.:"Jlans".-2019.-496¢.

Pexxum moctyna: https://e.lanbook.com/reader/book/123463/#1

CagenbeB .B. C60pHUK BOIPOCOB U 3aj1a4 1o obueit gusuke. 6-¢ u3a. crep.M.:"Jlanp".-
2019.-292c.

Pexxum moctyna: https://e.lanbook.com/reader/book/125441/#1

KysnenoB C.M. Kypc ¢usuku ¢ npumepamu pemeHus 3agad. Yacte |. Mexanuka u
MoJeKyisipHas ¢pusuka. Tepmoannamuka: Y4yeOHoe nocobue / mox pexn. B.B. Jlapronosa.- 3-¢
u3 . nepepad. u gon.- CII16.: UznatensctBo «Jlanby, 2014.-464c.

Pexxum noctyna: https://e.lanbook.com/reader/book/42189/#2

KysnenoB C.U. Kypc ¢usuku ¢ mpumepamu peuienus 3agad. Yacte |l DnextpuyectBo u
MarHetusM. Konebanus u BosiHbl: YueOHoe nmocobue / mon pen. npod. B.B. Jlapuonosa.- 4-¢
u3a. nepepad. u pom.- CII6.: M3garenscTBo «Jlanby, 2014.-416¢.

Pesxxum noctyna: https://e.lanbook.com/reader/book/53682/#1

Kysneno C.U. Kypc ¢usuku ¢ nmpumepamu pemenus 3anad. Yacts Ill. Ontuka. OCHOBBI

aTOMHOU (i)I/I?)I/IKI/I U KBAaHTOBOI MexaHUKU. Pu3mka aToMHOTO gAapa U 3JICMCHTAPHBIX YaCTHUIL:
YyeOnoe mocobue / moxa pen. nmpod. B.B. Jlapuonora.- 4-e uzn. mepepad. u mom.- CII6.:
HznarensctBo «Jlaub», 2015.-336¢.

Pexxum noctyna: https://e.lanbook.com/reader/book/53685/#1

JlonmonHuTenpHas TUTEpaTypa:
Uponos U.E. 3agauu mo obmeit ¢pusnke: yaebnoe mocodue s By3os/ E.M.Uponos.-9-e uz.-
Mocksa: bunom. Jlaboparopust 3Hanwmii, 2014.-432c.
Pexxum noctyna: https://e.lanbook.com/reader/book/94101/#1



https://e.lanbook.com/reader/book/113944/#1
https://e.lanbook.com/reader/book/113945/#1
https://e.lanbook.com/reader/book/707/#1
https://e.lanbook.com/reader/book/123463/#1
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10.

11.

12.

13.

14.

15.

16.

17.

AxcenoBa E.H. OOmas ¢wusuka. Mexanuka (riaBel Kypca): ydeObHoe mocobme / E.H.
AkceHoBa. — 2-¢ u3l., uctp. — Cankr- [lerepOypr: Jlans, 2018. — 128 c.

Pexxum moctyna: https://e.lanbook.com/reader/book/103056/#1

AxcenoBa E.H. O6mas ¢usuka.TepmoauHamMuka U MOJEKyJspHas ¢usnka (TJIaBbl Kypca):
yaeonoe nmocooue / E.H. Akcenora. — 2-e¢ u3z., ucnp. — Cankr- [letepOypr: Jlanp, 2018. — 72
c. Pexxum nocrymna: https://e.lanbook.com/reader/book/103058/#1

AxkcenoBa E.H. OOmas ¢uszuka. DJIEKTpUYECTBO W MarHeTu3M (TjaBbl Kypca): ydeOHoe
nocodue / E.H. AkcenoBa. — 2-e u3n., ucnp. — Caunkr-IlerepOypr: Jlans, 2018. — 112 c.
Pexxum moctyna: https://e.lanbook.com/reader/book/103059/#1.

AxcenoBa E.H. O6mas ¢usuka. Konebanus u BoJHBI (T71aBbI Kypcea): yaueObnoe mocodue / E.H.
AxkceHoBa. — 2-¢ u3., uctnp. — Cankr- [lerepOypr: Jlanp, 2018. — 72 c.

Pexxum moctyna: https://e.lanbook.com/reader/book/103055/#1

AxcenoBa E.H. O6mias ¢usuka. Ontuka (rmaBel Kypca): yueoHoe mocobue / E.H. AkceHnona.
— 2-e u3 ., uctp. — Cankr- IlerepOypr: Jlans, 2018. — 76 c.

Pexxum noctyna: https://e.lanbook.com/reader/book/103057/#1

CuyxuH, JI. B. O6mwuii kypc ¢puszuku: Yued. mocodue: s cTya. GU3NUecKux CIei.By3oB. B
5 -tu T. T.1. Mexanuka / JI. B. CuByxun. - 6 e usn., crepeor. - M. : @uszmariur, 2017. -
560c. Pexxum noctyna: https://e.lanbook.com/reader/book/2313/#1

CuByxwuH, /Jl. B. O6muii kypc ¢pusuku: Yued. mocodbue s cTyn. GU3NYecKux CHel.By30B. B
5 -tu T. T.2. Tepmonunamuka u monekynspHas ¢usuka / JI. B. CuByxun. - 6 e u3n.,
CTEPEOTHIL. - M.: Ouszmatiur,  2014. -544 c¢.  Pexum  pocryna:
https://e.lanbook.com/reader/book/2316/#1

CuByxwuH, /l. B. O6muii kypc ¢pusuku: Yued. mocodbue s cTyn. GU3NYECKuX CIel.By30B. B
5 -tu T. T.3. Dnexrpuuecto/ [I. B. CuByxuH. - 6 e u3z., crepeotun. - M.: @uszmariur, 2015.
- 656¢. Pexxum mocryma: https://e.lanbook.com/reader/book/72015/#1

Cusyxun, J{. B. O6muit kypc ¢usuku: Yued. mocodue s cTya. PU3nYecKux Crei.By3oB. B
5-tu T. T.4. Onruka / /1. B. CuByxuH. - 63¢ u3n., crepeotun. - M. : @usmarmut, 2013. -792
c. Pexxum nocryna: https://e.lanbook.com/reader/book/2314/#1

Meroanueckue  yka3aHuss  JIA O0y4YalIIMXCA 1O  OCBOCHHUIO

AMCHHUIUIMHBI (MOIYJIs1)

18.

19.

20.

21.

22,

23.

PeokakoBa O.I1. Ompenenenue CKOPOCTH MyJIM HpPU MOMOIIM OaUIMCTMYECKOTO MasTHUKA.
MeTtoauyeckue yka3aHHs K BBIIIOJIHEHUIO Ja0OpaTOpHOIl paboThl 10 (PU3UKE Ui CTY/IEHTOB
Bcex cnenuaibHocTed 1 popm oOyuenus.- MUOU: Konunpuntep BUTH, 2015.-16¢.
[Toaropuo A.A. M3yueHue OCHOBHOTO 3aKOHA BpaIlaTeIbHOTO JBIKEHHA. MeToandeckue
yKa3aHMsl K BBITOJHEHHIO J1a00paTOpHOM paboThl O (U3UKE IS CTYACHTOB CHEIMAIbHOCTH
190109, texuuueckux HampasiieHUil Bcex ¢opMm obyuenus.- MUOU: Konunpunrep BUTH,
2016.-24c.

bynaBuna E.JI. ®usnyecknii MasTHHK. MeTOAMYECKHE YKa3aHUS K  BBINOJHEHHUIO
nabopaTopHOil paboThl MO (hU3KKE IS CTYAEHTOB BCEX CHEIMAIbHOCTEH U popM 00ydeHus. -
MUOU: Konunpuntep BUTH, 2015.-16¢.

bymynkun H.U., Hukudopor B.B. M3ydenue TepMoanHaMHUECKHUX CBOMCTB BO3/1yXa Ha
ocHoBe ompeaenennss Cp/Cy . MeTtonuueckue yka3zaHWs K BBITIOJHEHHUIO J1a0OpaTOpHOM
paloThl 1Mo (hU3MKe AN CTYJEHTOB BCEX CIHEIMaIbHOCTEH Bcex Gopm oOyuyenus.- MUOU:
Komunpuarep BUTH, 2015.-16¢.

Jleonos I1.B., Hukudopos B.B. Onpenenenne EMKOCTH KOHACHCATOPOB MPHU MOMOIIKA MOCTa
Cott. MeTtoauueckue yka3zaHUs K BBIIOJIHEHHIO J1a00opaToOpHOM paboThl Mo (Gu3MKe IS
CTY/ICHTOB TE€XHHUYECKUX CIELUAIbHOCTEH W HampaBleHUH Bcex (popm oOyuenus.- MUDU:
Komunpuarep BUTH, 2013.-18c.

CamconoB A.B. Onpenenenne ropu3oHTaIbHON COCTABISAIONIEH HANPSKEHHOCTH MarHUTHOTO
noJig 3emiin. MeTtoanueckre yka3aHus K BBITIOJHEHHIO JIaOopaTOpHOU paboThI O (U3HKE JIs
CTY/ICHTOB TEXHUYECKUX CIELUAIbHOCTEH W HarpaBleHUH Bcex (popm oOyuenus.- MUDU:
Konumpurarep BUTH, 2013.- 20c.
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24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.
38.
39.

MumenkoBa T.H. MHAyKTUBHOCTH KaTymiku. MeTOIWYECKHE YKa3aHUs K BBIITOJTHEHUIO
nabopatopHoit paboThl MO GU3MKE ISl CTYACHTOB TEXHUYECKUX CIHEIHAIbHOCTEH |
HarnpaBiieHu# Bcex hopm ooyuenus.- MUDU: Konunpuarep BUTU, 2015.-20c.

Huxudpopos B.B., IlomropuoB A.A. HWccrnepoBanue 3aTyxaomux KojeOaHuil B
Koje0aTeNbHOM KOHTYype Npu Momolu ocuuuiorpada. Meroguueckue yKazaHus K
BBIMIOJIHEHUIO  JTAOOpaTOpHOH  paboThl 1O  (QHU3UKE IS CTYJCHTOB  TEXHHYECKHX
CHenuaabHOCTeH W HampaBieHud Bcex (opm obOyuenus.- MUDU: Konunpunrep BUTH,
2015.- 24c.

Jleonos I1.B., Hukudopos B.B. Beruucienne cpenteii JMHBI CBOOOHOTO MpoOera MOJIEKYII
raza mo BeJUYMHE KOO(PPUIMEHTa NUHAMUYECKOW BSI3KOCTH. MeToauyeckue yka3zaHus K
BBIMIOJIHEHUIO  JTAOOpaTOpHOH  paboThl 1O  (QHU3UKE IS CTYJCHTOB  TEXHHYECKHX
CHenuaabHOCTeH W HampaBieHud Bcex (opm obOydenus.- MUDU: Konunpunrep BUTH,
2014.-20c.

bynasuna E.JI. Yckopenue cBoOOIHOTO MajieHuss. MeToANYeCKUue yKa3aHUs K BBITIOJHEHUIO
nabopatopHoit paboThl MO (GU3MKE [UISI CTYACHTOB TEXHUYECKUX CHEIHAIBHOCTEH U
HarpaBieHui Bcex hopm ooyuenus.- MUDU: Konunpuarep BUTU, 2013.- 16¢.

bynasuna E.JI. Maremarnueckuii MasTHHK. MeToauuyeckue yKa3aHMs K BBIIOJHEHUIO
nabopatopHoit paboThl MO PU3UKE IS CTYJEHTOB BCEX CreluanbHocTel U GopM 00ydeHHUs. -
MUOU: Konunpuntep BUTH, 2015.-16¢.

KyuepoBa B.B. HccnenoBaHue CHEKTPaJbHBIX XapaKTEPUCTHK ONTHYECKOTO H3IYyYEHUSI.
MeTtoanyeckre yKa3zaHHs K BBIIOJHEHHUIO JIAOOPaTOPHON paboThl MO (U3UKE IS CTYJICHTOB
TEXHUYECKUX CHEHalbHOCTe W HampaBieHud Bcex Qopm oOydyenus.- MUDU:
Konunpunrep BUTU, 2015.-20c.

Kuckuna O.I1., Hukudopos B.B. Ilonyuenue nonspuzoBanHoro csera. [IpoBepka 3akoHa
Maimtoca. Metoandeckne yka3aHusi K BBIOJHEHUIO Ja00paTOpHO paboThl MO (QH3UKE IS
CTYJCHTOB TEXHUYECKUX CIEIHAIbHOCTEH M HampaBiieHud Bcex ¢opM oOyueHus.- MUOU:
Konunpunrep BUTU, 2014.-20c.

Jleonos I1.B., Hukudopos B.B. Konsiia Hetorona. MeTtoaudeckue yka3aHus K BHITIOTHEHHIO
nabopaTopHOl paboThl MO (U3MKE JUIS CTYACHTOB TEXHHUYECKUX CHEIHAIBHOCTEH |
HamnpaBiieHu# Bcex (opm oOyuenus.- MUDU: Konunpunrep BUTU, 2015.- 16¢.
MumenkoBa T.H. Ormnpenenenue XapakTEepUCTUK CBETOBOM BOJIHBI €  MOMOIIBIO
TG PaKIIMOHHON peméTku. MeToanueckrue yka3aHusl K BBIIIOJHEHUIO J1a0opaTOPHOU paboThI
o (u3MKe JUIsl CTYACHTOB TEXHMUYECKHX CHELMaJIbHOCTEH W HampaBleHUil Bcex (opm
obyuenus.- MUOU: Konunpunrep BUTHU, 2015.- 20c.

bynasuna E.JI. M3mepeHune temmeparypsl pPacKaJICHHBIX Te€l C IOMOIIBI) ONTHYECKOTO
nupomerpa. MeTonndeckue yKa3aHus K BBIIOJIHEHUIO JJaOopaToOpHON paboTh! O (hU3KKE IS
CTYJEHTOB TEXHWYECKUX CIEIHMaIbHOCTEW M HarpaBiieHUd Bcex ¢opM oOyueHus.- MUOU:
Konunpunrep BUTU, 2015.- 20c.

Hukudopos B.B. Buyrpennuii dotoaddexr. Meronuueckue ykazaHHs K BbIIOJTHEHHUIO
nabopatopHoit paboThI Mo (hu3HKe s CTyneHTOB creruanbHocTi 220400.62 ounoit hopmbl
oOyuenus.- MU®U: Konunpunrep BUTU, 2015.- 16¢.

PeokakoBa O.I. Buemnuit  ¢orosddexkr. Meroauueckne yKkazaHus K BBITOJHEHUIO
nabopaTopHON paboThI MO (HU3UKE JJIS CTYIEHTOB TEXHUUYECKUX CIEIUaTIbHOCTEN BCex (popM
obyuenus.- MUOU: Konunpunrep BUTHU, 2015.- 20c.

HNHuTepHeT-pecypcsl

Teopetuueckas u MaTeMaTHdecKast busuka
http://www.mathnet.ru/php/journal.phtml?jrnid=tmf&option_lang=rus

Kypuan Texunueckoit ®usuku http://journals.ioffe.ru/jtf/

du3nKa IeMEHTapHBIX YacTUI] 1 aTOMHOTO siapa http://wwwl.jinr.ru/Pepan/Pepan_rus.html
dusuka u Texuuka [TonynpoBoaaukos http://journals.ioffe.ru/ftp/
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MarepuajbHO-TeXHHYECKOE o0ecriedeHue y4eOHOM U CIUTITHHbI

B mporecce ocBoeHMs 0CHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl IO AUCHUILINHE «DHU3HKa»
HanpasiyieHus: 1oAroToBKU «13.03.02 DnekTposHepreTHKa 1 3JIEKTPOTEXHUKA

HCIOJIb3YIOTCS HarJIsAHbIE IOCOOMSI, BHIYUCIUTENIbHAS TEXHUKA (B TOM YHUCIIE IPOIPAMMHOE
oOecrieueHure) A1 MoKas3a mpe3eHTalni, 1abopaTopHoe 000pyAOBaHHE.

Yyeonas ayautopus (aya.527).

O06opynoBaHue:

Kommiext mebenu aj1s npernoaaBaTens

VYcTaHOBKaA /17151 ONIPEAEICHUS OTHOILIEHUS TEINIOEMKOCTEN BO3AyXa IIPU MOCTOSIHHOM
naBieHuu U noctrosHHoM oobeme DIIT 1-6n

YcTaHOBKa /1715 ONIPEIeTICHUs] YHUBEPCATbHOM ra3oBoit moctossaaoit GIIT1 -12

YcranoBka s onpeneneHus: namepenust surponuu OIIT 1 -11

JlaboparopHas yctaHoBKa «lI3yueHne TepMOIMHAMUYECKUX CBOMCTB BO3yXa Ha OCHOBE
Cp/Cv»

JlaboparopHas ycTaHOBKa «BpIuncienue cpeiHeit JMHbI CBOOOJHOTO MTpoOera MoJeKy
rasa o BeJnuruHe KOd(pPHUIMEHTa TUHAMUYESCKON BI3KOCTH

JlabopaTtopnast yctanoBka «Komnbsia HeroToHa

JlaboparopHas ycraHoBka «OnpeesieHne CKOPOCTH ITYJIH TP MOMOIIN OAJUIMCTUYECKOTO
MasITHUKa».

YueOHO-MeToAN4YeCKHe PEKOMEHIAIMHU VISl CTY/ICeHTOB

1. Yka3anus 175 npoCaylIMBaHus JEKIUN

Hepen HAYaJIOM 3aHATUNA BHHUMATEILHO O3HAKOMUTHLCS C y‘Ie6HBIM IUIAHOM IIPOBCACHUA
JIEKIUI U CIIMCKOM PEKOMEHJAOBAHHOM JINTEPATYPHI.

Hepe[[ ITIOCCIICHHUEM oqepezIHoﬁ JICKIHUM OCBCKHUTH B IIaMATH OCHOBHBIC KOHIICIIIIUN
MPOHJEHHOrO paHee Marepuaia. [loAroToBUTh Npu HEOOXOAMMOCTH BOIPOCHI Mpernoaasarento. He
Haao OmmacaTtbCsa, YTO BOIIPOCHI MOT'YT 6BITI> IMPOCTBIMH.

Ha JICKIUK OCHOBHOC BHHUMAHHC CJICAYCT YACIATH HC (bopMynaM U MAaTCMAaTHYCCKUM
BBIKJIAZIKaM, a COACPIKAHUTIO U3ydaCMbIX BOIIPOCOB, OIIPCACIICHUAM U ITIOCTAHOBKAM 3a/1a4.

B nmponecce M3YyUCHUS JICKOUOHHOTO KypcCa HCO6XOI[I/IMO II0 BO3MOXHOCTH 4YacCTO
BO3BpallaThbCA K OCHOBHBIM INOHATHAM U MCTOAaM PCHICHUA 3ada4d (SILGCB BO3MO>KCH BLI60pO‘{HBII>'I
KOHTPOJIb 3HAaHUH CTYJIEHTOB).

>KGJ'IaTCJ'IBHO HUCIIOJIB30BATH KOHCIICKThI J'ICKIII/If/'I, B KOTOpI)IX I/ICHOJ'II)?,yeTCfI HpI/IHSITafl
MpernoaBaTesieM cuctemMa 0003HauYeHUH.

st Gosiee moapoOHOTO W3YYEHHUS Kypca cCleayeT paboTrarh € PEKOMEHJIOBAHHBIMH
JIUTCPATYPHBIMU UCTOYHUKAMU U BHOBb IOABJIAIOMIUMUCS UCTOYHUKAMMU.

2. VYkazauusa JJId y4aCTHUs Ha TPAKTUYCCKUX 3aHATUAX

VYkazauusa AJId y4aCTUs B ITPAKTUYCCKUX 3aHATUAX

Hepe;[ MNOCCHICHUCM YACHUTL TEMY IIPAKTHYCCKOI'O 3aHATHA W CaMOCTOATCIBHO HU3YYUTH
TCOPCTUYICCKHUEC BOIIPOCHI.

HOJ’Iy‘-II/ITB y npenonaBaTeJm 3aJaHHUC HA BBIIIOJIHCHUC HpaKTquCKOFO 3aJaHusd, KaK HpaBI/IJ'IO
3TO pelleHHe 3aJauyd MO MPOIJIEHHOMY JIEKIMOHHOMY MaTepuainy. Pemienue 3amaun opopMuTh
IIMCBMCHHO WJIX BBIITOJIHUTHL C UCITOJIB30BAHUCM KOMHBIOTepa nu HpI/I H€O6XO)II/IMOCTI/I pacneanaTL
W CIATh MPENOJABATENO HA MPOBEPKY.

Hepe;[ MNOCCHICHUCM YACHUTL TEMY IPAKTHYCCKOI'0 3aHATHA W CaMOCTOATCIBHO HU3YYUTH
TCOPCTUYICCKHUEC BOIIPOCHL.

B KOHIIC 3aHATUSA IIPU HCO6XO,[[I/IMOCTI/I BBISAICHUTL Yy IPCIOJAaBATCIIA HEACHBIC BOIIPOCHI.



OCHOBHBIE pe3yJIbTaThl BHITOTHEHHUS Pa0OThl HEOOXOAUMO paclevaraTh.

3. Yka3zaHwus Ui BBINOJIHEHHS Ja00paTOPHBIX paboT

Cobmnronate TpeOOBaHUS TEXHUKH OE30MACHOCTH, I Yero MpOCIyIIaTh HEOOXOAHWMBIE
Pa3bsICHEHUS O MPABMWIIBHOCTHU TOBEACHUS B JTa0OPATOPUH.

Ilepen BbIIOIHEHHEM J1A0OPATOPHOW PabOTHI MPOBECTH CAMOCTOSTEIBHO HOJAIOTOBKY K
pa0oTe H3y4MB OCHOBHBIE TEOPETHUECKHE IIOJIOXKEHMs, 3HAHUE KOTOPbIX HEOOXOAUMO JUIs
OCMBICJIEHHOT'O BBITIOJTHEHUS paOOTBHI.

B mpouecce BbINONHEHUS pabOThl ClIEAyeT HMOCTOSHHO OOINAThCS C IMpErnoAaBaTesieM, He
JIOITyCKasl IO BO3MOYKHOCTH HEIIPABUJIbHBIX ACHCTBUI.

OcCHOBHBIE pe3yJIbTaThl SKCIIEPUMEHTOB HE00X0IMMO 3a(h)UKCHPOBATH B MMCHbMEHHOM BHJIE.

ITpu cnaue 3auera mo paboOTe MOATOTOBUTH OTYET O HPOJEIAHHOM paboTe, e IOJDKHBI
OBITh OTPA’KEHBI OCHOBHBIE PE3YIbTATHI U BHIBOBI.

4.Yxa3aHus AJ1s BBIIIOJIHEHUS CAMOCTOSITEIIbHON paOOThI

[TomyuyuTts y npenojaBaress 3aJlaHie U CIIMCOK PEKOMEHJI0BaHHOM nuTeparypsl. M3ydyenue
TEOPETUYECKUX BOIPOCOB CJEAyeT IPOBOJIUTH II0 BO3MOXKHOCTH CaMOCTOSTENIBHO, HO IpU
3aTpyAHEHUSIX 00palaThes K MPenoiaBaTelto.

[ToaroToBUTH MUCEMEHHBIM OTUET O MPOJIEJIAHHOMN padoTe.

[Tpu BBIMONHEHUN (POHTATBHBIX 33JaHUW MO YCMOTPEHHUIO IpenojaBareis padoTa MOXET
ObITh OIleHeHa 0e3 MUCHbMEHHOTO0 OTYeTa HAa OCHOBE OTBETOB Ha KOHTPOJBHBIE BOIPOCHI, NPH
YCIJIOBUU aKTUBHOM CaMOCTOSATEIbHONU PabOTHI.

[TonroToBUTH OTBETH HA KOHTPOJIBHBIE BOMPOCHI.

MeTO)II/I‘IeCKl/Ie PEKOMEHIANUNA NI HpeHOI[aBaTeﬂeﬁ
1. Ykazanus 11 npoBeIeHUs JEKIUH

Ha nepBoii BBOAHOM JIeKIMH cenaTh oOUHil 0630p coaepKaHus Kypca U OTMETHUTh HOBbIE
METO/bI U MOAXOAbI K PELICHUIO 33/1a4, PACCMAaTPUBAEMBIX B KypCe, JOBECTH JI0 CTYJEHTOB
TpeboBaHus Kadeapbl, OTBETUTH HA BOIIPOCHL.

[Tpu moAroTOBKE K JIEKIIMOHHBIM 3aHITHSM HEOOXOAMMO MPOIyMaTh TIJIaH €ro MPOBEICHNUS,
COJIEp’KAHUE BCTYMHUTEIbHON, OCHOBHOM U 3aKIIFOUUTEIBLHON YaCTH JEKIMU, O3HAKOMUTHCS C
HOBHUHKaMH y4e€OHON ¥ METOJNYECKOMN JTUTEPATYPhI, MyOITUKAIMAMU IEPHUOTUUECKON TIEYaTH 110
TEeME JIEKIIMOHHOTO 3aHATHs. Y TOUHUTH IUIaH IPOBEAECHUS IPAKTUYECKOTO 3aHITHUS 10 TEME
nekuuu. [lepen u3noxeHneM TEKYIIEro JEKIIMOHHOTO MaTepuaia HaOMHUTh 00 OCHOBHBIX UTOTaX,
JOCTUTHYTBIX Ha MpeAbIAyIuX JeKuusax. C 3TO! LebIo 3a4aTh HECKOJIBKO BOIPOCOB ayIUTOPUH U
OCYIIIECTBUTH BEIOOPOYHBIN KOHTPOIIb 3HAHUS CTYICHTOB.

B xoz€e neKImoHHOro 3aHATHS MIPENOoIaBaTellb TOJDKEH Ha3BaTh TEMY, Y4eOHbBIE BOIIPOCHI,
O03HAKOMHUTH CTYJICHTOB C IEPEYHEM OCHOBHOW M JIOTIOJIHUTEIBHOM JIUTEPATYPHI IO TEME 3aHATHS.
PackpsiBast conepkanue y4eOHBIX BOIIPOCOB, aKIIECHTUPOBATh BHUMAaHUE CTY/IEHTOB Ha OCHOBHBIX
KaTeropusixX, SBJICHUSIX U MPoIleccax, 0COOEHHOCTSIX X MPOTeKaHus. PackpbIBaTh CYIIHOCTD U
coJiepKaHue PA3TUYHBIX TOYEK 3PEHUS K HAYYHBIX TTOJIXO0/I0B K OOBSICHEHHUIO TEX MJIM WHBIX
SIBJIEHUW U MPOLIECCOB.

CrnenyeT apryMeHTUPOBAHO 0OOCHOBATh COOCTBEHHYIO TTO3HIIHIO IO CIOPHBIM
TeopeTrnueckuM Bompocam. [IpuBoauTh mpumepsl. 3a/1aBaTh 1O XO1y U3JI0KEHUSI JIEKITAOHHOTO
MaTepuaga pUTOPUIECKHE BOIIPOCHI U CAMOMY JaBaTh HA HUX OTBET. DTO CIIOCOOCTBYET
AKTUBH3AIIMHM MBICIIUTEIBHON AESTEIbHOCTH CTYJEHTOB, MOBBIIICHUIO NX BHUMAHHS U UHTEpEca K
MaTepuaiy JeKIuH, ee conepkanuto. [IpenogaBaTens J0MKEH pyKOBOAUTH pabOTON CTYJEHTOB IO
KOHCTIEKTUPOBAHUIO JICKITMOHHOTO MaTepHalia, oJ4epKUBaTh HEOOXOIUMOCTh OTPAKEHHS B
KOHCIIEKTaX OCHOBHBIX MOJIOKEHUN N3y4aeMOU TeMbI, 0CO00 BBIJIETISSA, KATETOPHAIIbHBIN armapar.



B 3akmounTenbHOM yacTu JIeKIMU He00X0quMO chopMyTupoBaTh OOIIHE BEIBOBI 10 TEME,
PacKpBIBAIOIIUE COIEP’)KaHUE BCEX BOIPOCOB, TIOCTABICHHBIX B JIeKUUU. OOBSIBUTD TJIaH
OUYEPETHOTO NMPAKTUYECKOTO 3aHATHS, 1aTh KPATKHE PEKOMEHIALUU 110 TOATOTOBKE CTYJEHTOB K
npakTuke. OnpenenTs MECTO U BpEMsl KOHCYJIbTALlMU CTYAEHTaM, II0KEIAaBIINM BbICTYIIUTh HA
IIPAaKTHKE C IOKJIaJJaMU U pedepaTaMu.

Ha nocnenneit nekuuu yaeauts Bpems Ui 0030pa Hanbosiee BaXKHbBIX MOJOKEHUH,
PacCMOTPEHHBIX B Kypce.

2. IloAroToBUTh TEOPETUYECKHUE BOIPOCHl MM 3a/a4yM, KOTOpbIE MJOJKHBI BBIIOJHHUTH
CTY/I€HTBl BOBpPEMs MPAKTUYECKOro 3aHATHUA. [I0ArOTOBUTH CHUCOK JIUTEPATypHBIX HCTOYHHKOB,
HEOOXOJMMBIX ISl BBIIIOJHEHHUS 3aJaHUs U KOTOpPBIE CTYACHTHI MOTYT IOJYyYUTh B OuMOIMOTEKE
uHCTUTYyTa. IlOArOTOBUTH I€peueHb MHTEPHET-PECYPCOB, KOTOPHIE IOMOIYT B BBINOJIHEHHUH
npakTudeckoro 3anaHud. [locie momydyeHHs OTYET BBINOJIHUTH INPOBEPKY U HA CIEAYIOLIEM
MPAKTUYECKOM 3aHSATHM DPa300paTh NOMYyIIEHHbIE OMIMOKM M TOACKa3aTh, Kak HUX HEOOXOIMMO
YCTPAHHUTb.

YeTko 0003HAYUTh TEMY 3aHATUS.

OO6cyuTh OCHOBHBIE IIOHATHS, CBA3aHHBIE C TEMOM.

B npouecce pemienus 3aad BECTH AUCKYCCHIO CO CTYAEHTAMH O NMPaBUJILHOCTU IPUMEHEHHUS
TEOPETUYECKUX 3HAHUU.

OTMmeuaTh CTYJEHTOB, HanboJIee aKTUBHO YYaCTBYIOIIMX B PELICHUH 3a/1a4 U TUCKYCCHSIX.

3. Yka3zanus 1 IpoBeieHNs 1a00paTOPHBIX 3aHATUH.

Cobnronate TpeOOBaHHUS TEXHUKU 0€30IACHOCTH M ITPOBOANUTH HEOOXOMMBIEC Pa3bsICHEHUS
0 IPaBUJIBHOCTH MOBEJCHUS B 1a0OpaToOpuu.

Ilepen BbIMONHEHUEM Ja0OPAaTOPHOM pabOTHI IPOBEPUTH CTENEHb TOTOBHOCTH CTYICHTOB,
HArlOMHUTb U 0OCY/AUTh OCHOBHbIE TEOPETUYECKHE MOJIOKEHUS, 3HAHUE KOTOPhIX HEOOXOIUMO IS
OCMBICJIEHHOTO BBIIIOJIHEHUS paboT.

B niporiecce BoImoHEHHUS pabOTHI CIIEAYET MOCTOSHHO OOIIATHCS CO CTYCHTaMH, HE
JIOITyCKasi 110 BO3MOKHOCTH UX HENPABWIBHBIX JIEUCTBUM.

TpeboBatb, 4TOOBI OCHOBHBIE PE3YJIbTAThl SKCIIEPUMEHTOB OBLIHN 3a()MKCHPOBAHBI
CTYJEHTaMH B NMCbMEHHOM BH/IE.

ITpu npueme 3aueta o pabore TpeOOBATH OTUET O MPOJIEIAHHON paboTe, I1e T0JIKHBI ObITh
OTpa>KEHbI OCHOBHBIE PE3YJIbTATHI U BHIBOJBI.

4.Yxa3zaHus 10 KOHTPOJIFO CAMOCTOATEILHON pabOThI CTYJIECHTOB

ITo yemMoTpeHuto npenoaaBatelis 3a7jaHie Ha CaMOCTOATENNbHYIO paboTy MOXKET ObITh
WHUBUAYAIBHBIM WIN (PPOHTATBHBIM.

[Ipu ucnonbp30BaHUM WHANBUAYAIBHBIX 3a/1aHU TPeOOBATh OT CTY/IEHTA MUCHbMEHHBIN
OTYET O MPOoJEeTIaHHON padoTe.

[Tpu npumeHeHNH PPOHTATBHBIX 33JaHUI BECTH KOJIEKTUBHBIE OOCYXKICHUS CO
CTYACHTAaMH OCHOBHBIX TCOPETHYCCKUX TTOJI0KEHUH.

C 1enpro KOHTPOJISI KauecTBA BHINOJIHEHHS CAMOCTOSTENbHOM paboThl TpeOoBaTh
HHAUBUAYAJIbHBIC OTUYCTHI (]:[OHYCTI/IMO BMECTO MMCbMEHHOT'O OTUCTA IPUMCHATE MHANBUAYAJIbHBIC
KOHTPOJIbHBIE BOIIPOCHI).
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