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Iean npenogaBaHus AUCHUIIUHBI

- (hpopMHpoOBaHUE HABBIKOB U PUEMOB HAYYHOI'O METO/1a IIO3HAHUS;

- o0ecneyeHHe HEOOXOAMMOIO YPOBHS 3HAaHUM JUII YCBOEGHHUS CMEXKHBIX
OOLIETEOPETUYECKUX U CHEUANIBHBIX KYPCOB;

- BbIpa0OTKAa TBOPYECKOrO0 MOAXOAA K PEIICHHI0 HAYYHO-TEXHUYECKUX 3a7ad |
po0JIeM, C KOTOPBIMH OyAylIeEMY CIIEHHAIMCTY NPUIETCSA CTOJIKHYTHCS Ha IIPOU3BOJICTBE.

3ajaun u3y4eHus: AUCIUIUINHBL:

- CO3/IaHME Y CTYACHTOB OCHOB JIOCTATOYHO IIMPOKOM TEOPETUYECKON NMOATOTOBKHU B
oOnactu (pU3MKH, MO3BOJSIOLIECH OPUEHTHPOBATHCSI B IIOTOKE HAYyYHOM, TEXHHYECKOU
MHpOpMaALMU U 00ECIEUMBAIOLIEH UM BO3MOXHOCTh HCIIOJIb30BAHUS HOBBIX (PU3NYECKUX
INPUHLUIIOB B T€X 00IACTAX TEXHUKU, B KOTOPBIX OHU CIELUATUZUPYIOTCS;

- ¢opMHUpOBAaHUE Yy CTYIEHTOB HAayYHOTO MBINIJICHHS, B YAaCTHOCTH, MPaBUILHOCTU
MMOHUMAaHUs TPaHUI] TPUMEHUMOCTH PA3IMYHBIX (PU3HUECKUX MOHATHUM, 3aKOHOB, TEOPUN U
YMEHUN OLEHUBATH CTENEHH JOCTOBEPHOCTH pPE3YJbTAaTOB, IMOJYYEHHBIX C IOMOIIBIO
AKCIIEPUMEHTAJIBHBIX WM MAaTEMAaTHYECKUX METOJIOB UCCIIEI0BAHMS;

- YCBOGHHME OCHOBHBIX (DU3MUECKUX 3aKOHOB U SIBJICHUH KJIACCHUYECKOM U
COBPEMEHHOU (hU3HUKHU, METO0B (PU3HUECKOTO UCCIIECAOBAHNUS;

- BbIpabOTKa y CTYJICHTOB NPUEMOB U HABBIKOB PEIICHHsSI KOHKPETHBIX 337a4 U3 Pa3HBIX
obnacrell PU3KMKH, MOMOTAIOIIUX B JTAIHEUILIEM CTYIEHTaM PELIaTh MPAKTUYECKUE 3a/1a4H.

- O3HAaKOMJICHHE CTYACHTOB C COBPEMEHHOM aIlllapaTypoW, BBIYUCIUTEIBHON
TEXHUKOM U BbIPaOOTKA HAYaJIbHBIX HABBIKOB MIPOBEJICHNS HAYYHBIX UCCIIEIOBAHUN.

N3yyeHue QUCUUIUIMHBI TOJPKHO OCHOBBIBATBHCS Ha CIEAYIOIIEM IPO(EeCCHOHATBHOM
CTaHAapre:

- 26.001. Crnenuamuct mo oO€CIEeUeHUI0 KOMIUIEKCHOTO KOHTpPOJIA IPOM3BOJICTBA
HAaHOCTPYKTYPUPOBAHHBIX KOMIIO3ULIMOHHBIX MAaTEPHAIIOB.

Mecto nucuuniunbl B cTpykrype OOII BO

N3yuenune pucuuruiiabl «®dusuka» TpeOyeT OCHOBHBIX KOMIIETEHUUH, 3HAHUU,
YMEHUH U HaBBIKOB OOydYaromierocs, c(GOpMHpPOBABIIMXCS NpH OOYYEHHWH B WIKOJIE IO
TUCIUIUIMHAM:

—MaTEeMAaTHKa;

—(usuka;

—XUMHUSL.

[Tocne u3yyeHUs: MUCHUIUIMHBI BBITYCKHUKU JOJDKHBI OBITH TOTOBBI K BBIIOJIHEHHUIO
CJIETYIOIIUX TPYIOBBIX QYHKIUI:

— A/02.6. Pa3paboTka HOBBIX M COBEPIICHCTBOBAHWE JEHCTBYIOIIUX METOJ/IOB
MPOBEJICHUS aHAJIM30B, UCIILITAHUN U UCCIICIOBAHUN;

— A/07.6. IlpoBeneHue UCHBITAHWN HOBBIX O0pa3LUOB MNPOAYKIUHU, pa3padboTKa
TEXHUYECKOUN TOKYMEHTALIUH.

KoMmnerenuuu odyuarmerocsi, opMmupyembie B pe3y/ibTaTe 0CBOCHUS I CHUIIITUHbI

B nporiecce ocBoeHMs TaHHOM AUCHUIUIMHBI y CTyJIeHTa (GOPMUPYIOTCS CIEAYIOIINE

KOMITETEHIINH:



— YHHUBEpPCAJIbHbIE

Kon xomnerennuu

HanmeHoBaHNEe KOMIICTCHIINN

NHaukaTopbl TOCTHKEHUST KOMITCTCHIIUH

YK-1

Crioco0eH OCyIIeCTBIATh MMOUCK,
KPUTHUYCCKHUI aHAIM3 U CUHTE3
nH(pOpMaIN, TPUMEHSATH
CHCTEMHBIN TOAXOJ JJIsl PEIICHHUS
IIOCTABJICHHBIX 3a1a4

3-YK-1 3nath: MeTouku cOopa u
00paboTKu nH(MOPMAIUH; aKTyaIbHbIC
poccuiickue U 3apy0eKHbIE HCTOYHUKHI
uHdopmaruu B chepe nmpodeccruoHaTbHON
JEeSTENIbHOCTH; METOJI CUCTEMHOTO
aHaym3a

V-VYK-1 YMmeTh: npuMeHsITb METOIUKU
MOMCKa, coopa u 00paboTKu HHGOPMAITUH;
OCYIIECTBIISITh KPUTHUCCKHUIA aHATH3 U
CUHTE3 UH(pOPMAIUH, TOJIYYeHHOMN U3
Pa3HBIX UCTOYHUKOB

B-VK-1 Bnagers: MeTogaMu IOHMCKA,
cbopa 1 00pabOTKU, KPUTHUECKOTO
aHaJIM3a U CUHTe3a MHPOpMaIlIH;
METOJIUKON CHCTEMHOTO IOXO0a JUIS
pelleHus: MOCTaBIECHHBIX 3a7a4

VKE-1

Croco0eH UCcHoab30BaTh 3HAHUS
€CTECTBEHHOHAYYHBIX
JUCHUIIINH, HpI/IMeHﬂTL METOObI
MaTeMaTHYECKOT0 aHan3a 1
MOJICTTUPOBAHUS, TCOPETHUECKOTO
1 DKCIEPUMEHTAIBHOIO
HCCJIICAOBAHNUSA B ITIOCTABJICHHBIX
3a7a4ax

3-YKE-1 3HaTh: OCHOBHbIE 3aKOHBI
€CTECTBEHHOHAYYHbIX AUCLUIUINH,
METO/Ibl MAaTEMAaTUYECKOTO aHaJIM3a 1
MOJIETUPOBAHMsI, TEOPETUUECKOTO U
HKCHEPUMEHTAIBHOTO HCCIIEIOBAHUS
V-VKE-1 ymeTh: HCII0/Ib30BaTh
MaTeMaTHYECKUE METO/IbI B TEXHUYECKUX
HPUIOKEHUAX, PACCUUTHIBATE OCHOBHBIE
YHCIIOBBIE XapaKTEPUCTHKHU CIIyJaiiHbIX
BEJIMYMH, PELIaTh OCHOBHBIE 3a/1a4u
MaTeMaTHIeCKON CTAaTHCTUKH; PEIIaTh
THUIIOBBIE pacUETHBIE 3a7auu

B-VYKE-1 Bnagers: MeTogaMu
MaTeMaTHYeCKOro aHaJIn3a U
MO/JICIIUPOBAHUS; METOJIAMH PETICHHSI
3aJa4 aHaJKM3a U pacyeTa XapakTepUCTUK
(U3NIECKUX CUCTEM, OCHOBHBIMH
npruemMamu o0paboTKH
IKCIEPUMEHTATBHBIX JaHHBIX, METOIAMHU
paboThI ¢ MPUKIIAJIHBIMU IPOTPAMMHBIMU
MPOAYKTaAMH

YKII-3

CrnocoOeH cTaBUTH cebe
0o0pazoBaTeNbHbIE EJH O]
BO3HUKAIOIINE )KU3HCHHBIC
3a/1auu, TOI0UPaTh CIIOCOOBI
pellieH sl U CpeICTBA pa3BUTHSA (B
TOM YHCJIE C UCTIOIh30BAHUEM
IU(POBBIX CPENICTB) APYTUX
HEOOXOAUMBIX KOMITETCHITU I

3-VYKII-3 3HaTh: OCHOBHBIE IPUEMBI

3¢ PeKTUBHOTO yIpaBiIeHUsI COOCTBEHHBIM
BpEeMEHEM, OCHOBHBIE METOIUKH
CaMOKOHTPOJISI, CAMOPA3BUTHS U
camMo00pa3oBaHMsl Ha POTSHXKEHUU BCeil
KHU3HH C UCTIOJIb30BaHUEM ITU(PPOBBIX
CpeAcTB

V-VKU-3 Ymets: a3pdexTuBHO
IUTAHUPOBATh U KOHTPOJIUPOBATH
coOCTBEHHOE BpEMsI, UCTIOJB30BaTh
METO/Ibl CAMOPETYJIALINHU, CAMOPAa3BUTHS U
caMOoO0y4YeHHS B TEUCHHE BCEH JKU3HU C
UCIOJIb30BaHUEM LIU(POBBIX CPEICTB
B-VYKII-3 Bnagers: MmeTogaMu
yTIpaBJIeHUs] COOCTBEHHBIM BPEMEHEM,




TEXHOJIOTHSIMU TTPUOOPETCHUSI.
HCIIOJIb30BAHMS U OOHOBJICHUS
COIIMOKYJIBTYPHBIX ¥ TPO(HECCHOHATBLHBIX
3HaHUM, YMEHUH, U HaBBIKOB; METOIMKAMU
CaMOPa3BUTHS U CaMOOOpa30BaHUS B
TEUCHHUE BCEH KU3HU C UCIOIb30BaHUEM

1 (POBBIX CPEACTB

— obmenpodeccruoHambHBIC

KOI[ KOMIICTCHI U HanmeHoBaHne KOMIIETEHIINN

I/IHI[I/IKaTOpBI JOCTHXCHHUA KOMIICTCHIIMH

OIIK-

2 Cnoco0OeH UCI0/Ib30BaTh
MaTeMaTHYeCKHe, (PU3HUSCKUE,
(U3NKO-XUMHUECKHE,
XAMHYECKHE METOBI IS
peleHus 3a1a4

3-OI1K-2 3HaTh: MAaTEMAaTHYECKHUE METOILI
(bU3UYIECKUX, XUMUUCCKHX SIBJICHHH,
OCHOBHBIX 3aKOHOB ()M3UKH U XUMHH U
MPUMEHSTH UX B IPO(ecCHOHaTbHOM
nesitenbHocTH Y -OIIK-2 ymeTs: pemars

npodecCuoHAIbHON MaTeMatuueckue, pusznueckue, Gu3nKo-

NEeSITEIbHOCTH XUMHUYECKHE U XUMUYECKHUE 3a7auu JJIs
00paboTKH, aHaNTM3a U CHCTeMaTU3alluu
JAaHHBIX TEXHOJOTUYECKOIO Mpoliecca
B-OIIK-2 BinameTh: MaTeMaTHYECKHUMH,
¢u3nueckuMu, GU3HKO-XUMHUICCKUMH,
XUMHYECKHUMH METOJIaMU PEIlIeHUs 3a7a4
JUISL OIIPEJEIIEHNUS [TOCIEA0BATEIbHOCTH
POBEJICHUS aHATTU30B (PU3HUKO-
XUMHUYECKUX XapaKTEPUCTUK ChIPbS,
BCIIOMOTaTeNbHBIX MaTepUaIoB U TOTOBOU
IPOAYKIHMU

OIIK-5 Cnoco0eH ocyIIecTBIATh 3-OI1K-5 3HaTh: TEXHOJIOTHYECKUHI

SKCIIEpPUMEHTAIbHbIE IIPOILIECC, CBOMCTBA CHIPbsl TOTOBOM

WCCIIEIOBAHUS U UCTIBITAHUS 110 MPOIYKIIMH JUJIsl OCYILECTBICHUS

3aJJaHHOM METOJIMKE, TPOBOAUTH | DKCIIEPUMEHTAIbHBIX UCCIEN0BAaHUN U

Ha0JII0/IEHUS U U3MEPEHUS C WCIIBITAHUHN ONBITHBIX 00pa31loB

y4eToM TpeOOBaHUN TEXHUKU MaTepUaJIoB M0 33JaHHON METOJUKE

6e30macHOCTH, 00pabaThIBaTh U V-OIIK-5 ymeTb: BBIIOJIHATH

UHTEPIPETUPOBATH 9KCIIEPUMEHTAJIbHBIE UCCIIEIOBAHMS U B

9KCIIEPUMEHTAJIbHBIE JaHHbBIE 00paboTKe, HHTepIPETaLuU OTYyYEeHHBIX
9KCIIEPUMEHTAIBHBIX TaHHBIX
B-OIIK-5 BnaneTs HaBbIKamMu pa3paboTKu
periaamMeHTa MpoBeIeHUs] UCTIBITAHUI
HOBBIX
00pa31oB NPOIYKIIUU C YIETOM
TpeOOBaHMIT TEXHUKH 0€30TTaCHOCTH

— npodecCUOHAIbHbIE
[K-1 Crioco6eH mIaHupoBaTh U 3-I1IK-1 3HaTh: IpUMEHEHNE METOIOB

MIPOBOAMTH (pU3HUECKHE U
XMUMUYECKHE SKCIIEPUMEHTHI,
POBOJUTH 00pabOTKyY MX
pe3yJIbTaTOB U OLICHUBATH
MOTPEIIHOCTH, BBIIBUTATh
TUIOTE3bl U YCTaHABIMBATh
TpaHUIIBI NX TIPUMEHEHUS,
IPUMEHSTh METO/IbI
MaTeMaTHYeCKOro aHaJIN3a U

MaTeMaTU4YeCKOTro aHalln3a,
MOJIEIIMPOBAHMSI U TEOPETUUYECKUX OCHOB
JUISL IPOBEJICHUS HAYYHO-
HCCIIEIOBATENIbCKUX paOOT U UCTIBITAHUH
V-TIK-1 ymeTb: BHINOIHATH GU3NYECKUE U
XUMHUYECKHE dKCIIEPUMEHTAIIBHbBIE
paboTHI, MPOBOAUT 00OOIIICHUE U
00paboTKy WX pe3yJabTaToB, OIICHHBACT
MOTPEIIHOCTH, BBIIBUTAET THIIOTE3bI U
yCTaHABIMBAET TPAHMIIBI HX TPUMEHEHUS




MOACIINPOBAHUSA, TCOPETUUCCKOT'O
H OKCIICPUMEHTAJIIBHOI'O
HUCCICO0BaHUA

B-IIK-1 BiageTts MeTogaMu NOATOTOBKU
METO/IMYECKOTO PYKOBOJICTBA O
MPOBEACHHUIO (PU3UICCKUX U XUMHUIECKUX
BKCHepI/IMCHTOB u HaquO-
HCCJICIOBATEIBLCKUX padoT

Bauatm BOCIIHTAHHUS, P€AJIN3YEMbBIC B PaAaMKaxX 0CBOCHUA JUCIUILINHDBI

BosJjeuyenue B

UCCIICIOBAaHHI COBPEMEHHBIX
IMPONU3BOJACTBCHHBLIX CUCTCM;, HpOGKTHOfI
JESITEIIBHOCTH CTYICHTOB I10
pa3paboTKe U ONTHUMHU3ALNH
TEXHOJIOTUYECKUX CUCTEM, CBSI3aHHOM C
PECIICHUCM PCAJIbHBIX
MPOM3BOJICTBEHHBIX 33/1a4;
MPOXOXKICHHS Yepe3 pazHooOpa3HbIe
UTPOBBIC, TBOPUYECKHUE, (DecTUBAILHBIC
¢dbopmbl, TpeOyIOIIe aHATTN3a CII0KHOTO
00BEKTa, TOCTAHOBKH OTHOCUTEIILHO
HETO MpeoOpa3oBaTeIbHbIX 3a1a4 s
UX ONTHMAJILHOTO PEIICHUSI.

Co3nanne
HanpasJien OB Hcnonb3oBanne BOCIUTATEIBHOIO PA3HOILIAHOBYIO
ue/ueau y ’ MOTEeHUHAJIA YUYeOHO! TUCUMIIIMHBI BHey4eOHYI0
olecreynBarOIUX
AeATeJIbHOCTh

[Tpodeccuon | - popmupoBanue Hcnonbs30BaHne BOCIUTATEIBHOIO 1.Opranuzanus Hay4yHO-
abHOE U | KyJIbTYpPbI NOTEHLMaNa JUCLUILINH IPAKTUYECKUX
TPYJIOBOE HCCJIEIOBATENBCKO | MPOPECCHOHATBHOIO MOTYJIS IS KOH(EpeHIIUi U BCTpeY C
BOCIIMTAaHUE | U U MH)KEHEPHOMU (bopMHpOBaHUS UHKEHEPHOTO BEAYLIUMHU

JEATETbHOCTH MBIIUIEHUS U UH)KEHEPHOU KYJIBTYpPBI 3a | CIIEHUATUCTaMU

(B16) CYET IPAKTUYCCKUX CTYJEHUYECKUX IPEANPUATHN ropoaa U

BeTepaHaMU aTOMHOM
OTpaciu.

2. Opranuzanus u
MIPOBEICHHUE MPEIMETHBIX
OJIUMITUAJ U y4aCTHE B
KOHKYypcax
podeCCHOHAIEHOTO
MacTepCTBa.

3.VuacTHe B €KEeTOIHBIX
AKIMAX CTYJACHUECKUX
CTPOUTEIILHBIX OTPSIO0B

Crpykrypa u coaepkaHue y4eOHOU IMCIUTITHUHbI

JucnunimHa mpernogaeTcs cryiaeHtam B 1-oMm, 2-om u 3-em cemectpax. OOmas
TPYAOEMKOCTb JTUCHMIUIMHBI COCTABISIET 12 3adeTHBIX eaunuil, 432 ak. Jyaca.
Kanenpapubiii niian
Buab1 yueonoii
AeATEILHOCTH
HaumenoBanue (uac.) Makc
% = pa3aena/TeMbl z | g ATTecranu n
= s AMCIMILTHHBI Z > Apasiesa | yannu
s = e s (popma) blii
ol = = =
= - o = = » oayn
s | £/l ¢ || & 3
== = = = @) pasnen
1 cemecTp
1 |1 Kunemarnka marepuansHoit | 34 4 2 2 26 YO
touku. Knnemaruka
BpAILATEILHOTO 30
JIBHKEHMS
2 Jlunamuka nocrynarenasoro |38 |4 | 2 2 |30
JIBWXeHUd. J[nHamuka
BPAILATEIHLHOTO JIBUKEHHMS.




3 Konebanus u BoJIHBI 34 2 2 - 30 YO
2 |4 CriennanpHasi TeOpUs 40 - - - 40 30
OTHOCUTEIILHOCTH.
Bua npomexxyTouHoi aTTecTanuu IK3amMeH 40
Hroro 1146 |10 |6 |4 [126 100
2 cemecTp
5 MonexynsipHas pusmka. 35 2 2 |1 30 T1
3 30
6 TepMoauHaMuKa. 35 2 2 |1 30
7 DJeKTpOCTaTHKA 36 1 2 |1 32 T2
4 |8 MarsnuTtHoe 1oJje 36 1 - 1 34 30
Bun npomexxyTouHOM aTTecTaluu JK3aMeH 40
Hroro 1142 |6 |6 |4 [126 100
3 cemecTp
9 BonHoBas ontuka. 26 - - - |26 T3
5 |10 TemnoBoe U3IydeHHE. 25 2 2 1 |20 30
11 | KopnyckysisipHo-BOJHOBOM 25 2 2 1120
JTyaJTi3M.
12 OCHOBBI KBaHTOBOH 22 2 - - 120 YO
6 MEXaHUKH.
13 | Ksanrosas Tteopus tBepmoro| 20 - - - 120 30
Tena.
14 OCHOBHI sIIepHON (PUBNKU 26 2 2 2 |20
Bu mpoMexxyTO4HOM aTTecTaliuu 3auer ¢ 40
OLIeHKOii
Hroro 144 |8 |6 |4 ]126 100
ConeprxxaHue JIEKIIHOHHOTO Kypca
Y4ebHo-
Tema nexuumn. Bcero
MeTOInYecKoe
Bonpocsl, oTpadaTbiBaemMble Ha JIEKIIUH 4acoB
olecneyeHue
1 cemecTp
KunemaTtuka marepuajabHoil Toukm. Kiaccupukauus IBUKEHHH. 4
Paguyc- BekTop, TpaekTopHs, MyTh H mepememieHue. [lpunHnumn
HE3aBHUCUMOCTH JBWXEHHUU. CKOpOCTh, YCKOPEHHE U TyTh TpHU
MOCTYMAaTEeNbHOM JIB)KEHUH.
KpuBosuneiinoe aBu:keHue. [[eHTpOCTpEeMHUTENBHOE YCKOpPEHHE.
Kunemartnka BpamareiabHOro JBUKCHHUS
3akonnl Herorona. Bunpl B3zaumoseiicteuii. Cuna u Mmacca. Bunbr cui 4
B MexaHuke. Cuiia TpaBUTAIMOHHOTO MIPUTSDKEHUS, CHIIa TSHXKECTH U BEC
Tena. IMIynibC Tella ¥ MMITYJIBC CHJIBL. 3aKOH COXPaHEHHsI MMITYJIbCca
st cucteMbl Ten. LleHTp maccel cuctembl Ten. PaGora, MOIIHOCTS,
sHeprus. KnHeTndeckas U MOTCHIMAIbHAS SHEPTUs. 3aKOH COXPaHCHUS
sHepruu. /JIMHAMHMKA BpamlaTelbHOTO [BIDKEHUS. MOMEHT CHIIBI U
MOMEHT WHEPIIMH. 3aKOH COXPAHECHUS MOMEHTA UMITYJIbCa
KousiedaTteqbHoe  aBukenme.  JluddepeHunanbHoe — ypaBHEHHE 2
TapMOHUYECKHX KOJeOaHWiH MaTeMaTHYeCKOro, (U3WYECKOTO W
OPYKUHHOTO MAasTHHKOB. AMmIiumTyna, ¢asza, Yactota W TMepuoj
Kosie0aHui.
2 cemecTp
Monexkyasipuasi ¢usuka. Macca u pasmepsl Moiekyn. Ywcno 2 2,3,6,8
ABoranmpo. WpeanpHbli Ta3. TepMoanHaMHUYecKHe MapameTphl.
VpaBuenne cocrosHusA. Mzompomeccel.  OCHOBHOE — ypaBHEHHE
MOJICKYJISIPHO-KMHETHYECKOM TE€OpHUH Ta30B JJIs TaBICHUSI.
Tepmonunamuka. | Havaso tepmommHamuku. Temutora, pabora 2 2,3,6,8




BHYTpeHHss1 dSHeprus. [Ipumenenme | Hagama K wW30mpoleccam.
AnmnabaTuyecKuil U MOTUTPONUYECKUI MPOLIeCChl. TerioBas MalivHa U
ee KIT/. [uxn Kapho.

DJIEKTPOMarHuTHOE B3auMOeiicTBHe. DIEKTPUUECKUN 3apsi.
3akoHKynona. PaboTa cuit 351eKTpoCTaTH4ecKoro mnoJis.

[Torenunan. CBsA3b MEXAy MOTEHIIMAIIOM U HAIIPSHKEHHOCTHIO.

Teopema "aycca.

[TocTosiHHBIE TOK W €ro XapakTepucTukud. 3akoH Oma B
mupdepenimanbHoll  ¢popme. 3akoH Oma 11 HEOAHOPOAHOTO
ydacTka WIS nojaHou nenu. 3akoH /[xoynsa-JleHna.

2,3,6,8

MarnutHoe moJjie. 3akoHbl Amnepa u buo - CaBapa - Jlammacca.
Teopemao nupkyisauud. MarauTHoe 1oJie JBMKYIuXcs 3apsaoB. Cuiia
Jlopenua. PabGora nepemenieHyss KOHTYpa ¢ TOKOM B MarHUTHOM IIOJIE.
MarauTHbIi MOMEHT. 3aKOH 3J€KTPOMAarHUTHON MHIYKIIMH.

2,3,6,8

3 cemecTp

TennoBoe U3IyyeHHe U €ro XapakTepucTHKHU. 3akoH Kupxroda mis
TEIUIOBOTO  M3Iy4yeHUs. ODKCIEPUMEHTAIbHbIE 3aKOHBl M3JIy4eHUs
a0COJIFOTHO YEPHOTO TEJIA.

4,7

KBanroBbiii xapakrep m3iay4deHusa. Popmyna Ilnanka. M3nydenue
peanbHbIX  Ten.  Doroaddexr. Ombitel  CroneroBa. YpaBHCHHE
Oiinmreiina g potorddexra. Ipdext Komnrona. KopmyckynspHo-
BONHOBOW nayamusMm. Teopusa npe bpoiuss. MHTepnperanuss BOJHBI-
yacTtuilpl. BonHoBOI naker. Bonna BeposTHOCTH

4,7

Crpoenue aroma. Teopus aroma Bojmopona no bopy. CooTHomeHue
HeomnpeneneHHocTeil. OnepaTopbl B KBAHTOBOW MEXaHUKE. Y paBHEHUE
[[Ipenunrepa.

YpaBuenune Llpenunrepa nns aroma Bojopoaa. KsanToBas Teopus
aToma BOJOPOJaA.

4,7

Buabl paguoaKTMBHOIO W3JIy4eHUsl. OJIEMEHTApHbIE YacCTHIBL.
@dyHnaMeHTaIbHbIE B3auMoJeHCTBUA. JledekT macc M 3HEprust CBsA3U
HYKJIOHOB B snpe. Bunel paanoaktuBHoro pacrnaga. KonnuecTBeHHbIE
XapaKTEpUCTHKU pacnajaa. S aepHas peakuusi. JHEProBbIICICHUE.

4,7

IlepeyeHb NPAKTHYECKUX 3AHATHH

HaumeHnoBaHue 3aHsTHS.
Bonpocsl, orpabdaTeiBaemMble HA 3aHATHH.

Bcero
JacoB

Y4yeoHO-
METOANYecKoe.
odecrmeyeHue

1 cemecTp

Kunemarunka. Cucrema orcuera. MatepuanbHas Touka. AGCOIIOTHO
TBepaoe teino. I1yTs.

ITepememenue. CkopocTs. KOMIIOHEHTBI CKOPOCTH 110 KOOPAWHATHBIM
ocsiM. Berancienne nmpoiieHHoro mytu. Y ckopenre. KoMnoHeHTsl
YCKOpPEHUS TI0 KOOPJAUHATHBIM OCsAM. TaHreHIMalbHOE U HOPMAIIBHOE
YCKOpEHHUS.

BpameHnune BOKpYr HenmoABUKHOM OCH. YTIIOBAsI CKOPOCTh. YTIIOBOE
yckopeHue. CBsA3b MEXKAY YIJIOBBIMU M JIMHENHBIMU CKOPOCTSIMH U
YCKOPEHUSMHU.

59, 10,11

JAuHaMuka MaTepuaabHOM TOYKkH. Bropoii 3akoH HeroTOHa Kak
ypaBHeHue aBuxkeHus. HavanbHbie ycnosus. Tpernii 3akoH HeroToHa.

5 910,11

2 ceMecTp




ATOMHO-MOJIeKYJISIPHOE CTPOEHUE BellecTBA. 1 5911
ATOMHO-MOIIEKYJISIPHOE CTPOCHHUE BemiecTBa. Macchl U pa3Mepsl
MoJiekys. OleHKa Yuciia MOJICKY B AHHHULIE 00beMa U
MEXMOJIEKYJIIPHBIX PaCCTOSIHUM. DHEPIUs B3aUMOJEHCTBUS MOJIEKYJI
KakK (QYHKIIHSI paCCTOSIHUS MEKIY HIUMU.

IlepBoe HaYaI0 TEPMOIMHAMHUKH. 1 50911
Buyrtpennss sueprus raza. Pabora. KoaudecTBo TEIIoTHI.
DKCHEePUMEHTAIBHOE YPaBHEHHE COCTOSIHUS UACAIIBHOTO ra3a.
[Tocrosinnas bonbumana. CpenHss SHEPrus NOCTYNaTeIbHOTO
IBIOKEHUS Mosiekyll. Temniepatypa u ee puznyeckuii cmpici. Yuco
CTerneHel cBOOObl MHOTOATOMHOM MOJIEKYJIbl. DHEPrus
MHOTOQTOMHOM MOJICKYJIbI B TAPMOHHYECKOM MPUOIIMKESHUH.
Krnaccuueckuii 3aKk0H paBHOpACHPEEIICHUs YHEPTUH 110 CTETIEHIM
cB000BI. TermI0eMKOCTh HIeaThbHOTO Ta3a NPy MOCTOSTHHOM 00beMe U
MIPH MTOCTOSIHHOM JIaBJICHUH. Y paBHEHHE ainadaThl UACAIbHOTO rasa.

DJleKTpUYeCcKoe MmoJie. DICKTPUUECKU 3aps/l. 3aKOH COXPaHEHUS 1 50911
3apsana. 3akoH KynoHa. DnekTpuyeckuil TOK. Y cI0BUE CyIIECTBOBAHMS
Toka. Cuiia TOKa, INIOTHOCTh TOKA. Y paBHEHUE HEMPEPHIBHOCTH.
DNEeKTPOABUKYIIIAs CUJIA.

MarnuuTHoe nmoJjie. MarHUTHBIH MOMEHT. BEKTOp MarHUTHOM 1 509 11
WHAYKIHAA. JleiicTBHEe MAarHUTHOTO TIOJIS Ha 3apsHKECHHBIC YaCTHUIIBI U
TokH. 3akoH Amriepa. Cuna Jlopenua. KoHTyp ¢ TOKOM B MarHUTHOM
noie. Pabora critbl AmMriepa.

3 cemecTp

TennoBoe u3aydYeHUue U ero xapakrepucTuku. 3akon Kupxroda mns 2 11,12
TEIUIOBOTO  W3JYYCHHUS. OKCIEPUMEHTAJIbHBIC 3aKOHBI HM3JIyUCHHUSI
a0COJIFOTHO YEPHOTO TeJIa.

Bunapl paamoakTuBHoro pacnaaa. KoinuecTBeHHbIE XapaKTEPUCTUKU 2 11, 12
pacnana. Bunbl pacnanoB. OnpeneneHue 3HEpruM pacnajos. SnepHas
peaxiys. JHEProBbIIEICHUE.

Ilepeuyensb 1adopaTOpHBIX padoT
[lepeueHb BBITIOTHSAEMBIX KaXIbIM CTYJEHTOM JIa0OpPaTOPHBIX PabOT OmpeiessieTcs
MapIIPYTHBIM JINCTOM.

Tembl 1a6opaTopHbIX padoT. Bonnpockl, oTpadaThiBaeMble Ha Bcero Yueoro-
MeTOoIU4YecKoe
J1a00paTOPHOM 3aHATHH 4acoB
ol0ecreyeHue
1 cemectp
OmnpeneneHne CKOPOCTH MOJIETa MU IPU MOMOIIH OAIITMCTUYECKOTO 2 1,10, 25
MasTHUKA
OrnpeneneHne YCKOPEeHHsI CBOOOHOTO IMaICHHUS
V3y4yeHre OCHOBHOTO 3aKOHA BPaIaTeIbHOTO IBHKEHUS 2 1,17, 25
Matematuueckuil MassTHUK /DU3NIECKII MaSTHUK 2 1,18, 19,25
2 cemecTp
OmnpeneneHUe TEIIOEMKOCTH XKuakocTd /| OmnpeneneHue n3MeHeHHsI 2 2, 6,24,25
SHTPONUUITPH HAIPEBAHWH U TUIABJICHUH 0JI0BA
Brruucnenne cpemHed JIMHBI CBOOOJHOTO mMpoOera MOJIEKYN Tas3a IiQ 2 2,6,22,25
BenmunHe Koddduimenta auHammuueckoit Bsskoct [/ OmpeneneHue
OTHOIICHUS TETUIOEMKOCTEH BO3/yXa MPHU MOCTOSIHHOM JIaBIEHUU U 00BEME
meTtonomKnemana-/lezopma
WVHAYKTUBHOCTh KaTymku / OmnpeesieHue yIelnbHOTO COPOTHBIICHHS 2 3,5,25
MTPOBOTHHUKA

3 cemecTp

M3y4yenus abconmoTHO yepHoro tena / M3ydeHue cnekTpa aToma ‘ 2 ] 4, 20, 26, 25




BOJIOPOAA

Wzydenue BHenHero poTodddexra u onpeaeneHue noctTosHHoi [lnanka
Onpenenennsi pe30HaHCHOTO MOoTeHIIHa1a MeToioM Ppanka u ['epua

4,271,128, 25

V3yuenne KocMUUYECKHUX Jiyueii / Mi3ydeHune TpeKOB YacTHIl B KaMepe
Bunncona

4, 25,30,31,32

3aIlaHl/Iﬂ JJIA CaMOCTOSITEJILHOM paﬁoTbl CTYACHTOB

BOHpOCBI AJISL CAMOCTOATEC/ILHOI'O U3YYECHU S, 3alaHUA

Bcero
JacoB

Yyeono-
MeToau4ecKoe
o0ecreuenue

1 cemecTp

Kunematuka. Kunematnka wmartepuasibHOW Toukd. Kraccudukarms
NBIKEHUU. Pannyc-BeKTop, TpaekTopus, MyTh U nepemenienue. Ilpunnun
HE3aBUCUMOCTH  JBWKEHUU. CKOpOCTb, YCKOpPEHHME M MyTh IIpHU
IMOCTYNATEIbHOM JIBUKECHUU. Kpusonuneiinoe JIBUKECHUE.
LentpoctpemurensHoe  yckopenwe.  KuHemMarnka  BpallateabHOIO
JIBHKCHUS.

26

1,9,10,11

Junamuka. 3akonbl Herorona. Buawl B3ammopneiictBuii. Cuiaa um macca.
Bunsl cun B Mexanuke. Cuila TPaBUTALIMOHHOTO TPUTSDKCHHS, CHJIA
TsbkecTd M Bec Tena. CuioBoe mosie. HampsipKeHHOCTh CHUIIOBOTO TTOJIS.
NmMmynbc Tena W WMITYyJIbC CHUJIBI. 3aKOH COXpaHEHUs HMMIyJabca s
cucteMbl Tesl. CUCTEMBbI 3aMKHYTbIE U OTKpPBIThIE. L[eHTp Macchl cucTeMbl
ten. Pabora, MomHOCTH, SHeprus. KuHeTnueckas ¥ TMOTEHIHUAJIbHAS
SHeprus. 3aKOH COXpaHEHHs HHepruu. TeopemMa O LHUPKYISALUU.
[TorenmanpHbie U BUXpeBble 1o, [loTeHIIMaNn CUI0BOTO MOJIS HETO CBA3b
C HaMpsHKEHHOCTHIO. /[MHaMuKa BpamaTeabHOro JBUKEHUSA. MOMEHT CHUJIbI
Y MOMEHT UHEPIMH. 3aKOH COXPaHEHUSI MOMEHTA UMITYJIbCa.

30

1,9,10,11

KouaebareabHoe ABHKEHHE. HuddepenunansHoe ypaBHEHUE
FapMOHMYECKUX  KoJIe0aHMMl ~ MaTeMaTW4yeckoro,  (U3MYECKOTOo U
MPYKUHHOTO MasTHUKOB. Awmruintyna, ¢asza, dYactoTa U MNepHof
koieOaHui.  3aryxawoomue  KojeOaHusa.  JlekpemMeHT — 3aTyxaHWs.
Jlo6poTHOCTh.  BhIHYyXIeHHbIe  KoneOaHusi. Pe3onanc.  BomHoOBoe
nBukeHue. IIpononbHbIE W TMONEpPEYHbIE BOJHBL. YPAaBHEHUE BOJHBI.
da3zoBasg W TpynmnoBas CKOpOCTh. JlMHA BOJHBI M YacTOTa. DHEPIHs
BOJIHBI. Ciio’keHue BoJiH. CTOSIYME BOJIHBL.

30

1,9,10,11

IHocryaaTrel cnenuaJbHON TeOpHMM OTHOcUTeJbHOCTH. IloHsATHe
uHtepBana. CpoiictBa  umHTepBana.  I[IpeoOpazoBanusi  Jlopenia.
DOWHITEHHOBCKUI  3akOoH  cioxeHus ckopoctedd. Oddextsr  CTO.
PensTuBUCTCKUE BRIpQXKEHUSI 1JI SHEPTUM U UMITYJIbCa.

40

1,9,10,11

2 cemecTp

Mouaexyasipaasa ¢pusuka. Macca u pa3mepsl Mosekya. Yucino Asoraapo.
NneansHeiii ra3. TepMoanHamudeckre nmapaMeTpsl. Y paBHEHHE COCTOSTHUS.
N3ompoueccel. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KUHETUUECKON TEOPUH
ra3oB/is nasieHus. Pactipenenenne MakcBesia-boiasliMana MOJIEKyYJ raza
no ckopoctsaM. Ymcno creneHeil cBoOonbl. PacmpeneneHue sHepruu 1o
CTEIEHAM CBOOOIbI

30

2,5,6,9,11

Tepmoaunamuka. | Hawyamo TtepmoauHamMuku. Teruora, pabora u
BHYTpeHHss1 dHeprus. llpumenenme | Havama ¥ w©30 mporeccam.
AnnabaTuyecKuil M MONUTPONMUYECKHH mpoliecchl. TernaoBas MaliMHa U ee
KII/. [ukn Kapho.

30

2,5,6,9,11

DJIeKTPOMATHUTHOE B3auMMOJAeHCTBHE. DJEKTPUUYECKUN 3apsll. 3aKOH
Kynona. Ilpunuun cynepnosunuu. Teopema I'aycca. Pabora cun
anekTpocrarnyeckoro noss. IloreHuman. Csi3p MeXIy MOTEHLIUAIOM H
HanpspDkeHHOCTh0. Teopema ['aycca. Ilosme B BemecTBe. JIMDIIEKTPHKH.

32

3,5,8,9,11




Nunykius 3JIEKTPOCTATUYECKOTO OJISl. [IpoBoHMKH B
ANEKTPOCTATUYECKOM I10JIE. DJIEKTPOEMKOCTh. KoHIeHCaTOpBl. DJIEMEHTHI
KJIACCUYECKOM  DJIEKTPOHHOM  Teopuu. [locTOAHHBII TOK UM €ro
xapaktepucTuku. 3akoH Oma B nuddepenimanbaoit popme. 3akon Oma
JUISl HEOJHOPOIHOTO y4acTKa U Jyisl TostHOM 1enu. 3akoH Jxoyms-JleHna.

MarnutHoe noJie. 3akonsl Amnepa u buo - Caapa - Jlannacca. Teopema
0 LUPKYISUU. MarHutHoe mnoje JIBHKymmxcs 3apsaoB. Cuna JlopeHna.
Pabora mepemerienuss KOHTypa ¢ TOKOM B MAarHUTHOM IoJie. MarHUTHBIHA
MOMEHT. 3aKOH 3JIEKTPOMarHUTHOM MHAYKLIMH. SIBIEHHE CaMOMHIYKLUU.
WunyktuBHocts. MarautHoe moiie B BemiectBe.  Kiaccudukarmst
MarHeTukoB. @eppoMarHeTu3M. DJIEKTPOMarHuTHeIe Kojebanus. SIBieHue
pe3onanca. Cucrema ypaBHeHHH MakcBemia B auddepeHunansHoil U
MHTETpaJIbHON dbopme. [Tnockas ANIEKTPOMAarHUTHAsI BOJIHA.
Pacnipoctpanenue BosiH. [1lkana 37eKTpOMarHuTHHIX BOJIH.

34

3,5,8,9,11

3 cemecTp

KorepeHTHOCTD. WuTepdepenius 3JIEKTPOMAarHUTHBIX BOJIH.
MmuoronyueBas untepdepenuus. I[lpunnun [roiirenca u ['roiirenca-
@®penens, 3006 PpeHens, momans 308 OpeHens, aMIUIATYAa BOJIHOBOTO
dbponTa

Juppakuus 31eKTPOMArHUTHBIX BOJIH HA OTBEPCTUHU U
nepuoandeckoicTpykrype. dudpakus Openens u Opaynrodepa.
Hoasipusanus

3JIEKTPOMATHUTHBIX BOJIH. [lossipr3anus npu orpaxkxeHuu. Yo
Bprocrepa.lucniepcust ceera. JneMeHTapHasi TEOpUsl JUCTIEPCUU

26

5,7,9,11

3aKOHBI TENJIOBOI0 U3/1y4eHusi. Busbl n3inydyeHus. DHepreTudecKkue
BEJIMYUHBbIN3Ty4eHUs. IHTerpaabHble U CIIEKTPaIbHbIE XapaKTEPUCTUKHI
U3JIy4EHUS.

TennoBoe paBHOBeCHOE U3inydyeHue. McnyckarenbHas u
HOTJIOIIATENIbHAS CIIOCOOHOCTH Tella. AGCOIIOTHO YEPHOE TEIIO.

3aKoHbI TEIIOBOTO U3NydeHus:3akoHbl Kupxroga, Credana-
bonbimana n Buna. ®@opmyina Panes-Jxunca. “Ynbsrpaduoneronas
katactpoda”’. ['Mmore3a KBaHTOB YHEPTUH.

20

4,9,12

KopnyckyisipHO-BOJIHOBOM AyaJiM3M B CBETOBBIX siBJIeHUsAX. DopMyiia
[Inanka u cneacTBUSL, BBITEKAIOUINE U3 Hee. SIBIeHUE BHEIIHETO
¢dorodddexra u ero 3akoHbl. YpaBHeHHEe DiHIITEHHA 1151 poTodddexTa u
€ro dKCIepUMeHTalbHas MpoBepka. BHyTpennuit pororpdexr. PoToHs!,
UX SHeprus,mMacca u ummyisc. Ipdpext KomntoHa.

I'unoresa ne bpoitis 0 IBOMCTBEHHON KOPIYCKYJISPHO-BOJIHOBOU
IPUPOJIe YacTHUI] BellecTBa U ee noareepxaeHue. (OnbiT [leBuccona u
Jlxepmepa). CoiictBa BoiH Ae bpoiins. CooTHomeHue
HeonpeaeneHHocTe ['elizenOepra.

20

4,9,12

ATOMHBIE CIIEKTPBI M X 3aKoHOMepHocTH. [locTosiHHas Punbepra.
O6o06mennas ¢popmyna bansmepa. CriekTpajabHbIE TEPMBI.
KomOunanmonnsit mpuniun Pumia. Monens atoma ToMcoHa u ee
HENPUMEHUMOCTb JIJIsl ONIMCAHUS JIMHEWYAThIX ONTHYECKHUX CIIEKTPOB.
OmnsiTel Pe3epdopaa no paccesiuuio anbda- yactun [Inanerapuas moaens
aToMa, ee NpoBepKa U ee HepocTatku. KBanToBbIE NOCTynaThl bopa n nx
JKCIIepUMeHTanbHoe noarsepxkaeHue. (OneiT @panka u ['epua). Teopus
CTPOEHUS BOJOPOJ000J00HBIX aTOMOB 110 bopy. Yuer amkeHussiapa B
Teopuu bopa. MarauTHele cBolicTBa atoMa B Teopuu bopa. Henocrarku
Teopuu bopa.

20

4,9,12

OcHoBHbIE 110J10KeHUsI KBAHTOBOI MexaHukH. (BoixHoBas pynkuus, ee
HOPMUPOBKa, CPETHUE 3HAYEHM I, ONIEPATOPbl UMITYJIbCA U SHEPTHH).
Bonnoroe ypaBuenue lllpenunrepa. CranmonapHoe ypaBHEHHE
IIpenunrepa. [IppuMeHeHne KBAaHTOBOM MEXaHUKH K IPOCTEHIINM 3aa4am

20

49,12




O CTaI[MOHAPHBIX COCTOSIHUSX YacTULbl. (YacTuia B mpsMOyrojabHOM
MIOTEHIMAIBHOU sAMe. [IpoxokaeHne 4acTUIIbl Yepe3 IPSIMOYTOJIbHBIN
MOTEHIMATBHBIN Oaphep. KoadduimeHTs! oTpakeHns U Mpo3pavHOCTH ).
KBaHTOBO-MeXaHHUYECKasi TEOPHUS aTOMA. DINEKTPOHB BOAOPOAONOT00HOM
aToMe. DHepreTUYecKHil CIIeKTp 2eKTpoHa. KBaHTOBBIE yKClia: TJIaBHOE,
opOUTAIbHOE U MATHUTHOE OPOUTAIBHOE.

OcCHOBHbBIE XapaKTEePUCTHUKH ATOMHBIX sijiep. 20 49,12
Cocras, cTpykTypa, o60o3HaueHus siuep. Pazmepst u ¢popma saep. MaccoBoe
YHCIIO U 3aps]. XapaKTepUCTUKU HEUTPOHOB U MPOTOHOB. Macca u sHeprus
CBsI3U. Bujipl sHEprum cBsi3u. DHEprus CBsA3M BCEX HYKIJIOHOB. Y J€NIbHAs
SHEPTUSCBSI3U. DHEPTUH CBSI3U OTIENbHBIX HYKIOHOB. Dopmyra
Baiinzekkepa u ee ananus. pyrue ¢popmyisl s Mace saep. Jdedekr
Macchl. BeipakeHue sHepruit

CBSI3U M JIe()eKTa MACCHI Yepe3 JEKPEMEHTHI MacChl. Y CIIOBHSA
ycroiunBoctusiaep. CtaOuiabHble U HecTaOMIIbHbIE HYKIUIbL. Tabnuia
HYKITU/IOB M €€ OCHOBHBIE OCOOCHHOCTH.

Aasba-pacnan. [Ipupona ansda-uactui. [IpeBpamenus saep npu anbda-
pacriaze. DHeprus anbda - pacnana. Pactpenenenue sHEPrud MEXTY
anb(a-yacTUIeH U AIpPOM OTIAuH.

Bera-pacnan. OcHoBHble cBolicTBa Oeta-uactull. [IpeBpaienus saep npu
Oera- pacniaze. DHeprus Oeta-pacnaja. Y cJIOBHs YCTOWYHBOCTH SAEP MO
OTHOIICHHIO KOeTa-pacrany

I'amma-uszayuenne. ['amma - kBanThI (poTonsr). O6acTs raMma-
M3JTYyYCHHUs HAlIKaJle JUTHH 3JIEKTPOMAarHUTHBIX BOJH. SIIepHBIE IPOIIECCHI,
MIPU KOTOPBIX BO3HUKAIOT raMMa — KBaHThl DHEPreTUUECKUE CIIEKTPhI
raMMa - KBaHTOB.

BsaumopeiicTBue raMma - KBAaHTOB C BEIIECTBOM.

OO01mme cBeeHU O sIIEPHBIX B3aNMO/IeiiCTBUSX. 20 49,12
Pa3HoBHIHOCTH fAJIEpPHBIX B3aUMOJICHCTBUUN. 3alUCh SACPHBIX PEaKIUil.
Knaccudukanus saepHbpIX peaknuii. 3aKOHBI COXpaHEHUS TMPHU SIEPHBIX
B3auMOJIeHcTBUAX. OCHOBHBIE XapaKTEPUCTUKH SJIEPHBIX PEAKIIHH.

PacueTrHo-rpadpuyeckasi padbora He MpexyCMOTPEHA Y4eOHBIM IJIAHOM
KypcoBasi padoTa He mpexycMOTpeHa Y4eOHbIM IJIAHOM

OoOpa3oBaTe/ibHbIC TEXHOJIOTHH

[lpu peaymmzamun  yyeOHOro  Marepuaia Kypca  HCHOJB3YIOTCS  Pa3lIM4HbIC
00pazoBaTebHbIE TEXHOJOTUH, CIIOCOOCTBYIOIIME CO3[aHUI0 aTMOC(ephl CBOOOTHOW U
TBOPYECKOM JMCKYCCHUHM KaK MEXIy MPEerojiaBareieM W CTYJEHTaMH, TaK U B CTYIEHYECKOU
rpymme. [lenpto mpu 3TOM SIBIISieTCS BBIpAOOTKA Yy CTYJACHTOB HABBIKOB M KOMITETCHITHM,
TO3BOJISTIOIINX CAMOCTOSITEIEHO BECTH MCCIIEIOBATEIBCKYIO M HAYYHO-TIEAarOrMIeCcKyto paboTy.

[Tpu uzydeHnu qucruIuinabl « DU3uKa» TPUMEHSIOTCS CIeAYIONe 00pa3oBaTeIbHbBIE
TEXHOJIOTHH:

— KJIACCUYECKOE JICKITMOHHOE 00yYCHHE C MCITOJIb30BAHUEM HATJISITHBIX IT0COOHH;

— IIPOBEJICHUE JICKIIUN TIPH MOAICPKKE MYJIBTUMEINA;

— IIPOBEJICHNE TTPAKTUYCCKUX 3aHATHHA C PEIICHUEM MPUMEPOB Y JOCKH, a TAKXKE MPHU
MOJIEPIKKE  MYJIBTUMEIWA, CaMOCTOATEIbHOE pEIIeHHWe 3aaad  OOyJaromuMHCS B
MIPUCYTCTBHH MPEITOIaBaTEIs;

— IpoOJIEMHBIN TTOIXO/;

— pa3HOYPOBHEBOE OOYUCHHUE;



— CaMOCTOATENIbHOE M3y4YeHHE AUCIUIUIMHBI O0y4alolMMUCS TIPU MOMOIIUA y4eOHBIX
NEYaTHBIX U DJIEKTPOHHBIX U3/IAHUI;

— MH(OPMALIMOHHO-KOMMYHUKAIIUOHHBIE TEXHOJIOTMU — B HWHCTUTYTE HMMEIOTCA
CHEIUAIN3UPOBAaHHbBIC TOMEUICHUSI JIsi CaMOCTOSTENIbHOM paboThl, 00OpYydOBaHHbBIE
NEPCOHATIBHBIMU KOMIIBIOTEPAMHU C BBIXOJOM B HHTEpHET M C IOCTYNOM K BJIEKTPOHHO-
OMOJIMOTEYHON CUCTEME;

— METOIMYECKHAE YKa3aHUsA (B TOM YHCJIE B DJJICKTPOHHOW (opme) Mo pa3IudIHbIM
paszienamM JUCHUILINHBIL.

CamocrosiTenpbHast ~ paboTa  CTYACHTOB  TPOBOJAUTCS  TMOJ  PYKOBOJCTBOM
npenojaBaresieid, ¢ OKa3aHUEeM KOHCYJIbTAlMi M MOMOIIU MPHU MOATOTOBKE K KOHTPOJIbHBIM
paboTaM, BBITIOJIHCHUN JOMAITHUX 33/IaHUN.

B kauecTBe caMOCTOSITEIbHON paOOThI UCHIOIB3YETCSl CAMOCTOSITEIIbHOE U3YUEHUE OHJIAH-
KypcoB «Dusuka B onbitax. Hacte 1. Mexanukay, «®Pusnka B onbitax. Hacts 2. MonekynspHas
¢buzukay, «dusnka B omnbitaXx. Yacte 3. DJIEKTpUUECTBO M MarHeTu3m», «Du3uKa B OIbITaX.
Yacts 4. Onrtuka u BoJHbD, «Du3nka B onbiTax. Yacts 1. ATomHast puznkay.

DoH/ OLIECHOYHBIX CPEICTB

@®OoHJ OLEHOYHBIX CPEACTB MO AUCLMILNIMHE OOECIEUMBAET IPOBEPKY OCBOCHMS
IJIAHUPYEMBIX pPE3yJbTaTOB O0y4YeHHs (KOMIETEHIMH M HUX HHIUKATOPOB) MOCPEACTBOM
MEPONPUATHIA TEKYILIEr0, PyOeKHOT0 1 MPOMEKYTOYHOIO KOHTPOJIS [0 JUCLUILIAHE.

CBs3p Mexny (popMUpPYEMBIMU KOMIETEHIUSAMU U (POPMaMHU KOHTPOJS UX OCBOCHHS
IIPEJICTaBJICHA B CIEAYIOLIEH TauuLe:

Ne HanmenoBanue Konx n HanMeHOBaHME HHIMKATOpa HanmenoBanue
n/m KOHTPOJUPYEMBIX JOCTH>KEHUS] KOMITETEHIU I OLICHOYHOTO CPEACTBA
pa3zesioB (TEMbI)
1 cemectp
BxoHOM KOHTPOIIB
1 | BxoaHOWM KOHTPOJIb Bomnpocsl BXOgHOTO

KOHTpPOJIs (YCTHO)
ATTrecranus pa3/ienaoB, TEKYIIUNA KOHTPOJIb YCIIEBAEMOCTH

1 Paznen 1, 2 3-VK-1, V-VK-1, B-VK-1, V-VKE-1, [IpakTnyeckue 3aHATHA
B-YKE-1, 3-YKE-1, V-YKII-3, B- Brimonnenue madbopatopHbIx
VYKI-3, 3- YKII-3, 3-OIlK-2, paboT
Y-OIIK-2, B-OIIK-2, 3-TTK-1, VYcerHbil onpoc B hopme
V-I1IK-1, B-TIK-1 cobeceoBaHus.

ITpomexxyTouHast arrectanus
3-YK-1, ¥-VK-1, B-YK-1, V-VKE-1,
B-YKE-1, 3-YKE-1, V-YKII-3, B- Bomnpocsl k 3x3amMeny
1 | Dx3amen VKII-3, 3- YKII-3, 3-OIIK-2, (ycTHO)

VY-OIlK-2, B-OI1K-2, 3-TTK-1,
V-IIK-1, B-TIK-1

2 ceMecTp
2 Paspen 3, 4 3-VK-1, V-YK-1, B-VK-1, YV-YKE-1, [IpakTrdeckue 3aHATHS
B-VKE-1, 3-YKE-1, V-VKII-3, B- Brimonnenue
VKII-3, 3- YKII-3, 3-OIIK-2, 1a00paTOPHBIX PaboT
V-OIIK-2, B-OIIK-2, 3-T1K-1, VYcTHBIN onpoc B TecCTa.

V-I1K-1, B-T1K-1
ITpomexxyTouHast arrectanus




3-VK-1, V-YK-1, B-VK-1, V-VKE-1,

B-VKE-1, 3-YKE-1, V-VKII-3, B- Bomnpocsl k 3x3ameny
1 | Dx3ameHn YKL-3, 3- YKII-3, 3-OI1K-2, (ycTHO)
V-OIIK-2, B-OIIK-2, 3-T1K-1,
V-IIK-1, B-TIK-1
3 cemecTp
2 Pasngen 5, 6 3-VK-1, V-YK-1, B-VK-1, YV-YKE-1, [IpakTudeckue 3aHATHS

B-VKE-1, 3-YKE-1, V-VKII-3, B- Brmmosinenue

VKII-3, 3- YKII-3, 3-OIlK-2, n1abopaTopHBIX paboT

V-0OIIK-2, B-OIIK-2, 3-T1K-1, Ompoc B popme

V-I1K-1, B-TIK-1 cobecenoBanus 1
TECTUPOBAHUA .

IIpomMexxyTouHast arrecranus
1 | 3auer 3-0OI1K-2, Y-OIIK-2, B-OIIK-2, Bompocsr k 3a4ety (yCTHO)
3-OI1K-5, Y-OIIK-5, B-OIIK-5,
3-11K-1,V-IIK-1, B-TIK-1,
3-YK-1, ¥-VK-1, B-VK-1,
3-YKE-1, V-VKE-1, B-YKE-1,
3- VKII-3, V-YKII-3, B-VKII-3
BxoaHo#i KOHTPOJIb NMPEIHA3HAYEH [JIs1 BBISIBJICHHUS MPOOEIOB B 3HAHUSX CTY/IEHTOB H

TOTOBHOCTH HX K IMOJIYYEHHUIO HOBBIX 3HaHUU. OLEHOYHbIE CPEACTBA JIJISl BXOAHOTO KOHTPOJIS
MPEJCTABIIAIOT COOO0M BOMPOCHI, KOTOPHIE 3a1aI0TCS CTYJIEHTaM B YCTHOU (hopMme.
Bomnpocsl k codeceroBanuo

1.Bekrop. CnoxeHue BEKTOpOB. Y MHOKEHHE BEKTOpa HA YUCIIO.

2.Ilpoekuust BekTopa Ha 0Ch. OCHOBHBIE TEOPEMBI O MPOEKIUSAX.

3.CxkansipHO€ NMPOU3BEACHUE ABYX BEKTOPOB.

4.BexTopHOE MMPOU3BEACHUE ABYX BEKTOPOB.

S.IIpssmoyronbHas nekapToBa cuctemMa koopauHat. [lomsipHas cucteMa KOOpIUHAT.
Hunuaapuueckas cucremMa KoopauHat. @opMyIibl IEpexoa OT OAHOW CUCTEMbI KOOPAMHAT
K IPYyTOM.

6./leficTBUS HaJl BEKTOpaMU, 3aJJaHHBIMU CBOMMH KOOpAMHATaAMHU.

7.Cucrema orcueta. [IoHsTHE CKOPOCTU M YCKOPEHUSI TOUKH.

8.YrnoBasi CKOpOCTb U yIJI0BOE YCKOPEHHE TBEPAOIO Tea.

9.ITepBeiit 3akon HptoToHa. MIHEpHManbHbIE CUCTEMBI OTCYETA.

10.Btopoii 3akon HetoroHa. UHEpTHOCTH MaTepHalIbHBIX TEIL.

11.Tpetuii 3akon HptoToHa.

12 HeunepuuanbHbie CUCTEMbI OTCUeTa. CUIIbI HTHEPLIUH.

13.3akon BcemupHoro Tsarotenus. Cuma TsSDKeCTH U BeC Tena.

14 . Tpenue. Cuina tpenus. 3akoH AMoHTOoHa-Kyrona.

IIIkaJyia oneHUBaHUS 00y4YaOLIErocst HA BXOAHOM KOHTPOJIe

banasl
TpeOoBaHus K 3HAHUSIM, YMEHHSIM U HABBIKaM 00y4arouierocs PeiTHHIOBOM
OLlEHKH
OO0yuaromuiicss OTIMYHO BIIAJICET OCHOBHBIMH TMOHSATHSMH MaTEeMaTUKH, (QU3HKH, 5

Ha4YepPTATEeNFHON IeOMETPUN M MHXXEHEPHOU rpaduKku, 3HAET U YMEET MPUMEHATh
OCHOBHBIE (DOPMYJTBI ¥ 3aKOHBI, MOJKET peliaTh HECTAHIAPTHBIC 3aJIaUH.
OOygaromuiicss XOpOIIO BiageeT OOJbIIel YacThI0O OCHOBHBIX TOHSTHHI 2-4




MaTeMaTUKH, (U3UKH, HauyepTaTeIbHOW TeOMETPUM U HWHKEHEPHOU Tpaduku,
3HAeT U yMEET MPUMEHSATh OCHOBHBIC (DOPMYIBI M 3aKOHBI, BIAJEET METOIMKOM
pelIeHrs TUMIOBBIX 3a/a4.

OOyyaromuiicss HMMEET YAOBIETBOPUTENbHBIM YypPOBEHb 3HAHUA MATEMaTUKH, 1
¢bu3KKY, HaUYepPTATEIbHOM T'€OMETPUN M WHKEHEPHOU rpaduKu, 3HAET OCHOBHBIC
(OpMyIIBI M 3aKOHBI, CIIOCOOEH pelaTh NPOCTEHIINE 3a0a4H.

OOyyaromuiicss MpakTUYECKH HE OBIIAJeNl 3HAYUTEIbHOM YacThbiO MPOTrPAMMHOIO 0
MaTepuana ¥ He BIaJIeeT BOKHEHIIMMH WHCTPYMEHTAMU MaTEeMaTHKH, (DU3HKU U
HAuepTaTEeNbHON TeOMETPUM U HMHXKEHEPHON rpaduku, HEe yMeeT peliarh Aaxke
TUIIOBBIX 33/a4.

Texkymuii KOHTPOIb — 3TO HEMPEPHIBHO OCYIIECTBISIEMbI MOHUTOPHUHI YpPOBHS

YCBOCHMSI 3HAHUW U (HOPMHUPOBAHUS YMEHHM W HaBBIKOB B TEUEHHE cemecTpa. Texyumii
KOHTPOJIb 3HAaHWW, YMEHHUHA M HAaBBIKOB CTYJIEHTOB OCYIIECTBIISIETCS B XOJ€ YYEOHBIX
(ayIuTOpHBIX) 3aHATHH, NPOBOAMMBIX MO pacnucanuio. dopmMaMu TEKyHIEro KOHTPOJISA
ABJISIFOTCSL BBIMOJHEHUE KOHTPOJIBHBIX padOT, CAa4YMd OTYETOB IO JIA0OPATOPHBIM padoTaM U
JOMAITHUX 33JIaHHi.

B kadecTBe OLIEHOYHOI'O CPEACTBA ATTECTALMU Pa3eiia UCIIOJIb3YIOTCS YCTHBIN OIPOC,
UTOTOBast KOHTPOJIbHASI paboTa.

JIst TpOMEKYTOYHOM aTTECTallMd NPETyCMOTPEHBbI 3K3aMEHALMOHHBIE BOIPOCHI H
MIPAKTUYECKHE 3aJaHUS.

OueHouHble cpeaCcTBA ISl TEKYIIEr0o KOHTPOJIs
1 cemecTp
Bomnpocsl k codecenoBannio no pasaeay 1

1. Cxopocth. Ee KOMIIOHEHTHI TIO JEKApPTOBBIM KOOPIAMHATHBIM OCSIM. BbIdmciieHue
MIPOMJICHHOTO ITYTH.

2. Yckopenue. Ero KOMIOHEHTHI 110 I€KapTOBBIM KOOPJIMHATHBIM OCSIM.

3. TanreHIMaTBFHOE, HOPMAIBHOE W TIOJTHOE YCKOPEHHUHI.

4. YrioBas CKOPOCTh U yTJIOBOe ycKopeHue. CBsi3b MEXKAY YIJIOBBIMU U JIMHEHHBIMU
CKOPOCTSIMU U YCKOPEHUSIMU.

5. [Ipunnun orHocutensHocTH [ammes. [IpeobpazoBanus ["anwmes.

6. 3akonbl HetoToHa. ["paHUIBl MPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU.

7. 3akon Kynona. Cuna Jlopennia (MarHuTHast cuia).

8. Cuibl Tpenusi. Cyxoe U BSI3KO€ TPEHUE.

9. Cuna Tsbxectd 1 Bec. TOUKM IPUITOKEHUST CHUII.

10. IlepBas u BTOpasi KOCMMYECKHE CKOPOCTH.

11. Pa6ota 1 MoutHocTh. PaboTa 1eHTpaIbHBIX CHIT U CUJT OTHOPOAHOT'O CUJIOBOTO TTOJIS.

12. TloTeHnnanbHas SHEPTHsI YaCTUIIBI BO BHEITHEM TIOJIE CHIL.

13. TlorenuuansHas sHEpTHs 1e(POPMUPOBAHHOMN MTPY>KUHBI.

14. 3aKOH coOXpaHEeHUs SFHEPTUM JIJIs1 YACTULIBI JIBUKYIIEICS B KOHCEPBATUBHOM MOJIE€ CUIL

15. CBs3b MeX Iy NOTEHUMATBHON SHEPTUEN U CHUITOM.

16. IToTennuanbHas siMa U TOTEHIUAIbHBIA Oapbep. YCIOBUS PaBHOBECHS
MEXAHUYECKON CUCTEMBI.



17. Kunernueckas sHEprus MaTepUalbHOU TOUYKH U CUCTEMbI MATEPUATIBHBIX TOUYEK.

18. TloreHuuanbHas SHEPTrUsi B3aUMOJEHCTBUS.

19. DHeprus rpaBUTAIMOHHOTO B3aUMOJICHCTBHUS JBYX MAaT€pUATIbHBIX TOUEK.

20. 3aKoH COXpaHEHUs SHEPTUH JIJI1 CUCTEMbI B3aUMOICHCTBYIOIIMX MAaTePUATBHBIX TOUEK.

21. TToHast MexaHUYECKast SHEPTHS 3aMKHYTON CUCTEMBI MaTePHUAITLHBIX TOYCK.
IIkaJia oueHUBaHUs 00y4YaOUIEroCsd HA co0eceI0BAHMH 10 pa3jaeny 1

banabl
YpoBeHb 0CBOEHMSI MaTepUaJia peiiTUHTOBOI
OLIEHKH
Teopernueckoe coaepkaHUe TUCIUILIMHBI OCBOSHO ITOJIHOCTBIO, 0€3 TpoOeoB, 13-15

HEOOXOMUMBIC TMPAKTUYECKHE HABBIKM pa0OTBI C MaTepuajgoM IOJHOCTBIO
chopmupoBanbl. OOydYarONIMICSA HCYEPNBIBAIOIIE, TOCIEAOBATEIIPHO, YETKO U
JOTUYECKA CTPOMHO M3JIaraeT Marephal, YMEET TECHO YBS3bIBaTh TEOPUIO C
MPAKTUKOM, BJIAJAECET PA3HOCTOPOHHUMH HaBbIKAMU W MPUEMaMH BbITTOJTHEHUS
MPAKTUYECKUX 3a/1a4, TPUYEM HE 3aTPYAHSIETCA C OTBETOM NIPU BUIOU3MEHEHUHU
3aJIaHUH.

TeopeTnyeckoe cojaepkaHUE AUCHUIUIMHBI OCBOEHO IMPAKTUYECKH IOJHOCTHIO, 10-13
oOydJarouuiicss TrpaMOTHO M TIO CYIIECTBY H3JIaraeT Marepuai, He JomycKas
CYILIECTBEHHBIX HETOYHOCTEW, MPABWIBHO MPUMEHSET TEOPETUUYECKHE IOJIOKEHUS
IpH PEIICHUU MPAKTUYCCKUX BOMPOCOB U 3aJay, BIAACET HEOOXOIMMBIMU
HaBBIKAMH W TPUEMAMHM UX BBITIOJIHEHUS.

Teopernueckoe cojepkaHUE HUCHUILUIMHBI OCBOEHO YAaCTUYHO, OOydYaroluucs 9-10
UMEeT 3HAaHHA TOJBKO OCHOBHOTO MaTepualia, JOMYyCKaeT HETOYHOCTH,
HEAOCTATOYHO MpaBUJILHBIE (bopMyITHPOBKH, HapyILIEeHU JIOTUYECKOU

IOCJIEI0OBATEILHOCTH B M3JIOKEHUM MaTepuala, HO MpoOelbl HE HOCST
CYIIECTBEHHOTO XapakTepa, HEOOXOAMMBIE MPAKTUYECKHE HABBIKM pabOTHI ¢
OCBOCHHBIM MAaTe€pHajJOM B OCHOBHOM C(HOpPMHUPOBAHbI, OJHAKO OOydaroLIuiics
VICIIBITBIBAET 3aTPYJHEHUS IIPU PEIICHUH NTPAKTHYECKUX 3a/1a4.

Teopernueckoe cojepkaHWe JUCHUIUIMHBI OCBOCHO YaCTHUYHO, OOydarouuiics 0-8
JIOTTYCKaeT CYIECTBEHHbIE OLIMOKH, HE BUIUT B3aUMOCBS3H TEOPHH C MPAKTHKOM,
HEOOXO/MMbIE NPaKTHUYECKHE HaBBIKU pabOThl HE C(HOPMHUPOBAHBI, OOJIBIIMHCTBO
IPEyCMOTPEHHBIX pabodell MporpaMMoN AMCHMIUIMHBI Y4eOHBIX 3aJaHUi He
BbINOJIHEHO. HeoOxoauma  JOMoOJHUTENbHAs CcaMOCTOsTeNbHas paboTa Haj
MaTEepUaIoM Kypca.

VYcBoeHME 3HAHUI HA MPAKTHUUYECKUX 3aHATUSAX MO TEMaM pasjena 1 mpoBepsieTcs Ha
KOHTPOJILHOM pa0oTe 1Mo pa3eiry.
TunoBasi KOHTpPoJILHAs padoTa no pasaeay Nel
Bapuanr 1

1.bonbmioi Opycok Macchl ™ JIEKUT Ha TIIAJAKON TOPU30HTAIBHON MIIOCKOCTH, IO

KOTOPOM OH MOKET JBUTAThCS Oe3 TpeHus. Ha Opycke JISKHUT MajeHbKUN OPYyCOK MacChl

m.. Koaduiument TpeHuss Mexay MajleHbKMM U OoibmuM Opyckamu paBeH k. K
0oJpIIOMY OpYCKY B TOPM30HTaJIbHOM HampaBiieHud npuioxeHa cuna F. [Ipu xakom
npeleabHOM 3HaYeHUH cuibl F MalleHbkuil OpyCOK HauMHAET CKOJB3UTh MO OOJBIIOMY
opycky?

2. BepeBka mmunoit L=20 M mepeOpoireHa uepe3 050k. B HayanbHBI MOMEHT
BEpEBKA BUCUT CUMMETPUYHO U ITOKOUTCS, a 3aTEM, B PE3YyJIbTaTE€ HE3HAYUTEIBHOIO TOJTYKA
HA4YMHAET JBUTAThCS MO OJoKy. byner nu nBuxenue paBHOMepHO yckopeHHbIM? KakoBa
CKOPOCTh BEpEBKM B MOMEHT CXOXKIEHHs ee ¢ Oyoka. Maccoil 010ka U TpeHHeM B OCHU
npeHebpeus. Paguyc 6510ka cuntaTth MallbIM O CPaBHEHUIO C JJIMHOW BepeBKU. Beperka
HEpacTsHKUMA.



3. bpycok maccel m=2,0 Kr MeIJI€HHO MOAHSUIM IO IIEPOXOBATOM HAKJIOHHOU
IUIOCKOCTU Ha BbicoTy h=51 cM mpu nmomoiy HUTH, NapajjiebHON ATON mockocTH. [Ipu
sToM coBepimian padbory A=16,0 Jbx. Ha Beicore h Huth ormyctunu. Hailtu ckopocTh
Opycka, JOCTUTTIIETO IEPBOHAYATILHOTO TIOJIOKEHUSI.

Bapuanr 2.

1.C camornera, JeTsIIEero co CKOpocThio 720 kM/4, oTaensieTcs teno. Haiitu paanyc
KPUBU3HBI TPAaEGKTOPUHU B TOUYKE, B KOTOpPOM OHO OyJeT uepe3 S5 cek Mocie Haudaja
asukeHus. COMpOTUBICHUEM BO3/lyXa MPeHEOPEUb.

2. HCHOI[BI/DKHOG AAPO aTOMa pacliagacTCsa Ha ABC YaCTH, MACChl KOTOPHBIX M n

oOurast KuHeTH4YecKas sHeprus yacteil E. Onpeneautb CKOPOCTU OCKOJIKOB Y+ U V2.
3. T'opuzoHTanpHO neTAmas IyJds MAacCOM m NONajgacT B JEPEBSHHBIM wIap,

JeXaluil Ha Toly U mpobuBaet ero. OmpenenuTh sHepruto W, mepeuieinyi B TEeIlo,
\%

z,a

€CJId HayalbHasg CKOPOCTh MyJH “:, CKOPOCTh Mocje BeUIeTa ':, Macca mapa M. Tpenue
MEXIy MOJIOM U IapOM OTCYTCTBYET, TPAEKTOPHS ITyJIM MTPOXOAUT Yepe3 UEHTP Lapa.

[lo pa3meny B pamkax gabOpaTOPHOTO MpPAKTUKyMa CTYJEHT BBINOIHSAET 4
nabopaTopHbIe pabOTHI U3 MEPEUHs JIa0OPATOPHBIX padOT.

TpedoBaHus K BBINOJHEHHIO J1a00PaTOPHBIX padoT

JlaGopaTopHBIil TPAKTUKYM BBITIOJTHSETCS B COOTBETCTBUM C TPAPUKOM BBITTOTHEHUS
nabopatopHbIx padoT. OO0beM 1a00pPaTOPHOTO NPAKTUKYMA 110 JUCLMILIMHE COCTaBISET 16
4acoB, CTYJEHTHI BBINOJHAIOT 6 sabopartopHbix pador. Kaxknas npabopatopHas pabota
BBITNIOJHAETCST OpuragaMu B cocTaBe He Ooisiee AByX cTyneHToB. Ha mepBoM, BBOJHOM
3aHSATUM J10 CTYJEHTOB JOBOJUTCS COJAEpPX AHUE M KaJEHAAPHBIA IUIAH MPOBEACHUS
MPAaKTUKYMa, YKa3bIBA€TCS YHCIO OaIOB, KOTOPOE MOXET HaOpaTh CTYACHT IpHU
BBIIIOJIHEHUH J1Aa0OPAaTOPHOTO TNPAKTUKyMa B COOTBETCTBUM C JEHCTBYIOLIEH B BY3€
peritTunroBot cucremort co 100-0anmapbHOM MIKAIOW OIEHOK, MPOBOJUTCS MHCTPYKTAX IO
TEXHUKE 0OE€30MaCHOCTH IpPH BBINOJIHEHUH PadbOT ¢ 0(OPMIIEHHEM B COOTBETCTBYIOILIEM
KypHaiue. Ha aTom ke 3aHsATHUM mpernogaBaTellb BbIIAET 33JaHUE K MEPBOM J1JabopaTOpHOH
pabote. CTyIeHThI 3HAKOMSTCSL ¢ TEOPUEH, MOJIy4aroT JIOMYCK K JJabopaTOpHON paboTe u
MPUCTYNAIOT K €€ BBINOJHEHUIO. Ha BTOPOM 3aHSITHUU CTYIEHTHI BBINOJHSAIOT MEPBYIO
naboparopHyto paboty. Ha TperbeM 3aHSATHMM CTYAEHTHl BBINOJHSIOT BTOPYIO
nabopaTopHy0 pabOTy M OCYIIECTBISIOT 3allUTy MEPBOM J1abOpaTopHON paboThl U T.A.
HrtoroBoe 3aHsaTHE 3aBepIIacT 1a00PATOPHBIN MPAKTUKYM B IIEJIOM.

[lepen kaxmoit nmabopaTOpHON pabOTOW CTYAEHT CHAET KPAaTKUM KOJUIOKBUYM,
OTpaXKaroluid  ypOBEHb TMPEIBAPUTEITHLHON TMOJATOTOBKM K  BBIIIOJHEHUIO PaOOTHI.
KonnokBuym npoBoAUTCS B BUAE YCTHOTO COOECEIOBAHUS C MPENOAABATEIEM.

B nporiecce BoinogHeHUs1 pabOThI CTYACHT:

U3yYaeT MO JUTEPATYPHBIM JaHHBIM IMApaMETPhl U XapaKTEPUCTUKHU UCCIIEyEMOTO
npubopa, oOpamas ocoboe BHMMaHME Ha TNPENETbHO HAKCIUTyaTallMOHHBIE
napameTphbl;

- COCTaBJISIeT IUIaH MPOBEJECHUS HKCIEPUMEHTA, OLIEHUBAET MHTEPBAJ U3MEHEHHUS
U3MEPSIEMbIX BEJIMYMH, BHIOMPAET KOJUYECTBO XAPAKTEPUCTUK, MOJJISKAIIUX U3MEPEHHUIO
Y YHUCJIO TOYEK Ha KPUBBIX, 00Opaias oco0oe BHUMaHUE Ha BO3MOXKHbIE HE MOHOTOHHOCTH
B UX XOJI€, COTJIacyeT IUIaH paboThl C MPErnoiaBaTeseM;

- HU3y4aeT OKCIEPUMEHTAIbHYI0 yCTaHOBKY, coOupaer (ecid  HYXKHO)
U3MEPUTEIIBHYIO CXEMY, 3HAKOMUTCS C IPABWJIAMM 3KCIUTyaTallU BCEX €€ 3JIEMEHTOB;

- TOTOBUT YCTaHOBKY K paboTe U MpOBEpseT NPaBUIBHOCTb MOJITOTOBKU Y



pernoaBaTes;

- BKJIIOYAET HY>KHbIE MPUOOPHI U BBIMOJIHSET 3allJIAHUPOBAHHBIA 00beM U3MEpPEHUH,

oOpailiasi BHUMaHKe Ha BOCIIPOU3BOJAMMOCTD pe3yJIbTaToB. Bee akcrepumeHTanbHbie
JAaHHBIC U MTOKa3aHUsl TPUOOPOB 3aHOCATCS B pabOUMil )KypHAIT;

- MPOBOJUT  TPEABAPUTEIbHYI0O 00pabOTKYy pe3yJbTaTOB  JAKCIEpPUMEHTa U
CpPaBHUBAET HMX C OXHAAEMbIMU 3HaueHUsSMU. lIpenbsBiseT ™OJyYCHHBIC JIaHHbBIC
MPENo/1aBaTelto;

- BBIKJIFOYAET YCTAHOBKY M C/IAET €€ MPEN01aBaTellto.

Bce omaHHble, momyueHHBIE B XOA€ palOTHI, 3aMUCHIBAIOTCS B  paboumii
nabopatopHblil xypHai. PaGounii >xypHan mo j1a00paTOpHOMY HPAKTUKyMy BEIETCS B
OTAEIBHOW TETPAJIH.

[To xaxxmoi mabopaTopHOI paboTe B )KypHAI 3aHOCATCS:

- Ha3BaHue paboTHI;

- 3a/IaHME HA BBIOJIHEHUE pabOThI;

- IJ1aH paboTHI;

- CX€Ma yCTaHOBKU;

- TIEpBUYHBIC HKCIIEPUMEHTAJbHBIC JaHHbIE B BHUJAEC TaOnuI 0e3 Kakux-JIu0o
NIEPECUETOB UJIM MpeoOpa30oBaHUii;

- pe3yJIbTaThl MIPEIBAPUTENIBHON 00pabOTKH TaHHBIX B 00BEME, HEOOXOIUMOM JIJIst
ONpEJETICHHS UX MOJTHOTHI U HaJIEXKHOCTH.

[To okoHuaHuU pabOTHI TAOOPATOPHBIN KypHAI MOANUCHIBAETCS MPEMOAABATEIIEM.

[To uToram kaxaon JadopaTOpHON padbOThl OPOPMIISIETCA OTYET, KOTOPBIM claeTcs
MPENO/IaBaTEeI0 HA CIAEAYIOIIEM MOCTIE BBIMOJHEHUS JAHHON pabOThl 3aHATHH.

OT4eT OJKEH BKIIOYATh:

- KpaTKO€ TEOPETHYECKOE BBEACHHE, OTPAXKAIOIIEE YCTPOUCTBO, MPUHIIMI JEHCTBHS
Y Ha3HAYEHUE UCCIIEAYEMOTo Mpuodopa;

- 3a/IaHKE HA BBIMOJIHEHUE Pa0OTHI;

- IJTaH TIPOBEJICHUSI SKCTICPUMEHTA;

- CXEMY YCTaHOBKH U €€ KPaTKO€ OIMCAHHUE;

- pe3yJIbTaThl U UX 00CYKJIEHUE, B TOM YHCJIE aHaJIU3 NOTPEIIHOCTH IKCIIEPUMEHTA,
METOJHNKY 00pabOTKH pe3yIbTaToB,

-TEOPETUYECKUE pacueThl, aHAJIW3 TIOJYYCHHBIX JIaHHBIX M CpPaBHEHHE HX C
JTUTEPATYPHBIMH,

- BBIBOJIBI,

- CIIMCOK HMCIMOJIb30BAHHON JIUTEPATYPHI.

Paznea 2
Bomnpocsl k codece10BaHMIO 110 pa3aeny 2

1.3aK0H COXpaHEHUs] UMITYJIbCAa CUCTEMBI B3aUMOJIEHCTBYIOIMX YyacTull. Cuctema
LIEHTpa Macc.

2.1lenTp Macc. [IBmkeHune 1eHTpa Macc CUCTEMbl MaTePHATBHBIX TOYECK.

3.AOCONIOTHO yIIPYyroe 1 a0COFOTHO HEYIIPYTO€ IMIEHTPATILHOE COyIapeHne JBYX
11apOoB.

4. MOMEHT NMITyJIbCa YaCTULIBI OTHOCUTEIBHO TOYKH U OTHOCUTEIBHO OCH.

5.YpaBHeHHE U151 NPOU3BOIHON MOMEHTA UMITYJIbCA TIO BPEMEHH.

6.3aK0oH coxpaHEHHs] MOMEHTa UMITYJIbCa CUCTEMbI B3aMMOICHCTBYIOIINX
MaTepHalbHbIX TOYEK.

7.Cubl HHEPIIUH.



8.MoMeHT uMITyJibca Teja, BPalllatolIerocsi BOKpYr HEMOABMKHON OCH.

9. MowmenT unepiuu. Teopema IllteitHepa.

10.Kunernueckas sHeprus Teia, Bpallatoierocss BOKPYr HEMOABUKHOM OCH.

11.Pabora, coBepiiaeMas BHEIIIHUMH CHJIaMU [IPU BpaIllEeHUH TBEPIOTO Tella

OTHOCUTEJILHO HETIOIBUKHOM OCH.

12.3aKkOHbI AMHAMUKU TBEPAOTO TENA.

13.Kunetnyeckas SHEpTHsl Tela MPH MIOCKOM JIBUKCHUH.

14 Tlpeueccust rupockoma. YTIoBasi CKOPOCTh MIPEIIECCHH B TIOJIE TSHKECTH .

15.T'upockonmaeckuit 3G heKT.

16.OTHOCUTENHEHOCTD TIOHSTHS OJTHOBPEMEHHOCTH.

17 .IIpeoGpazoBanus Jlopenna.

18.JImuHa Tema B pa3HBIX CUCTEMaX OTCYETA.

19.ITpoMexyTOK BpEeMEHH MEXKTy COOBITHSIMHU B Pa3HBIX HHEPITUATBHBIX CUCTEMAX.

20.UutepBan. Ero uHBapuaHTHOCT.

21.BpeMeHu-11o100HbI€ 1 MTPOCTPAHCTBEHHO-TI0/I00HBIE HHTEPBAJIBI.

22 .PensTuBUCTCKOE MPeoOpa30BaHUE CKOPOCTEM.

23.PensiTUBUCTCKOE BBIpAKEHUE JIJIsI UMITYJIbCA U YPAaBHEHUE JUHAMUKHA YACTHUIIBI.

24 PensiTUBUCTCKOE BHIpQXKEHUE JIJISl SHEPTHUU.

25.EquHuIbI U pa3MepHOCTH (PU3NYECKUX BETUYHH.

26.Hepa3pbIBHOCTH CTPYH.

27.Ypasuenue bepuymmm.

28.YpaBuenune HaBbe-Crokca.

29.Teuenne Kyatra Mexay 1ByMs IJIaCTHHAMU TIPU HATMYUH TPATUCHTA TaBICHHUS.
IIIkana oueHUBaHUA 00yUYAKOLLErOCsH HA co0eceJOBaHUM 110 pa3jaery 2

basuibl
YpoBeHb 0CBOEHHMSI MaTepHUaJia peiTHHIOBOI
OIIEeHKH
Teopernueckoe conaepx’aHue AUCIUIUIMHBI OCBOCHO TIOJIHOCTBIO, 0€3 MpoOernos, 13-15

HEOOXOIUMbIE  TMPAKTUYECKHE HABBIKM pabOThl C  MaTepuaJoM  TOJHOCTBHIO
chopmupoBanbl. OOy4YalOMIMIICS  WCYEPNBIBAIOIIE, TOCIEIOBATENIBHO, YETKO U
JIOTHYECKH CTPONHO M3J1araeT MaTepuai, yMeeT TECHO YBS3bIBaTh TEOPHIO C MPAKTUKOMH,
BJIaACCT pa3HOCTOPOHHNMU HABBIKAMHU W MIPUCMAaMM BBIIIOJTHCHUSA MPAKTUYCCKUX 3aj1a4,
pUYeM He 3aTPYIHSIETCS C OTBETOM NP BUJAOW3MEHEHUH 3aJJaHHi.

TeopeTtnueckoe coaepKaHUE JAUCHUILUIMHBI OCBOEHO TMPAKTUYECKU MOJHOCTHIO, 10-13
oOydaromuiicss TpamMOTHO W TO CYIIECTBY H3JaraeT MaTepual, He JoImycKas
CYIICCTBCHHBIX HGTO‘{HOCTeﬁ, MMPpaBUJIbHO IMPUMCHACT TCOPCTHYCCKUC ITOJOKCHUA IIPU
pEIIeHNH TMPAKTUYECKHUX BOMPOCOB M 3ajJad, BJAAeeT HEOOXOJUMBIMU HAaBBIKAMH M
MMpuEMaM X BBITIOJTHCHUA.

Teopetnueckoe coaep)aHUe TUCIUILUIMHBI OCBOCHO YAaCTHUYHO, OOYYaroIIHiics HMeeT 9-10
3HaHUS TOJNBKO OCHOBHOTO MaTepualia, JOMYCKaeT HETOYHOCTH, HEIOCTaTOYHO
MpaBUIbHbIE (OPMYIUPOBKH, HAPYIICHHUS JIOTUYECKOW TMOCIEeI0OBATENILHOCTH B
U3JI0KEHWW Marepuana, HO TpoOenbl He HOCAT CYIIECTBEHHOTO —XapakTepa,
HEOOXOUMbIEC MPAKTUYECKUE HABBIKM PabOThI C OCBOEHHBIM MAaTE€PHAIOM B OCHOBHOM
c(OpPMHUPOBAHBI, OJIHAKO OOYYAIOIIHUKCS HWCIBITHIBACT 3aTPyJHEHUS TPH PEIICHUN
MPAKTUYECKHX 3a7au.

Teopernueckoe copepkaHue AUCHUILUIMHBL OCBOEHO YAaCTUYHO, OOYyYaroluiics 0-8
JIOMYCKAeT CYIIECTBEHHbIE OIIMOKH, HE BUIUT B3aUMOCBA3M TEOPUHU C IPAKTUKOH,
HEOOXOUMbIE NPAKTHUECKHWE HaBBIKM paboOThl HE CcOOpPMHUPOBAHBIL, OOJIBIIUHCTBO
OPEIYyCMOTPEHHBIX pabodeld MporpaMMoil JAUCHUIUIMHBI y4eOHBIX 3a/JaHUil  He
BbINOJIHEHO. HeoOxoauma AoNoJHUTEIbHAS CAMOCTOSTENIbHASL paboTa HajJ MaTepUalloM




[ xypea. |
YcBoeHHE 3HAaHMK HAa NPAKTHYECKUX 3aHATHAX 10 TeEMaM paszena 1 mposepseTcs Ha

KOHTPOJIbHOHM paboTe 1o pa3feny.
TunoBasi KOHTpPOJILHAsI padoTa mo pasaeay Ne2
Bapuasnr 1.

1.I'opr30HTaIBHO PACIIONOKEHHBIN TUCK BPAIAETCA C YTIOBOM CKOPOCTHIO
BOKPYT OCH Z, IPOXOJSIIEH Yepe3 UEHTP AUCKA IIEPIEHIUKYISIPHO €ro MOBEPXHOCTH.
Bnons paguyca 1rucka IBHXKETCS 4aCTULIA MACChl M, PACCTOSIHME KOTOPOU OT LIEHTPa JUCKA
W3MEHSCTCS CO BpEMEHEM I10 3aKOHY 1 = at (a-mocTosiHHas Benu4nHa). Haitn
PE3YNBTUPYIOIIUI MOMEHT BCEX CHWJI, ACUCTBYIOIIMX HA YAaCTHULy B CHCTEME OTCYETA,
CBA3aHHOM ¢ TucKoM. MiMeeTcs B BUAY MOMEHT OTHOCUTEIBHO LIEHTPA JUCKA.

2.I'opr30HTaIBHO PACTIONOXKEHHBIA TOHKHIM OJTHOPOAHBIN CTEPKEHb MacChl m
S ..,  TOJBCIICH 32 KOHIIBI HA JIBYX BEPTUKAIBHBIX HUTIX. HaiiT
CUJIy HaTSKEHUS OJTHOM U3 HUTEU cpa3y Mocie NepeKUuraHus

JIPyTrOW HUTH.

3. Ha omHOpOAHBIHN crimomHOM NMAHHIP Macchl M 1 paanyca R minoTHo HamoTaHa nerkas
HUTb, K KOHILy KOTOPOW NMPUKPEIUIEH TPy3 Macchl m. B momenT t=0 cucrema npumuia B
JBHKCHUE.

[TpeneOperast TpeHUEM B OCU HMJIMHAPA, HAUTH 3aBUCUMOCTD OT
M BPEMEHU

a) MOJYJIsl YTJIOBOW CKOPOCTH LIMJIUHAPA;

0) KUHETHYECKOM SHEPTHH BCE CHCTEMBI.

Bapuanrt 2.
1.IITap maccoit m rmojBeIIeH Ha HUTH JyIHHOM L. Ero OTKIOHHMIIM OT TTOJIOKEHHS
PaBHOBECHS 10 BHICOTHI TOYKH MOBeca U OTHyCTHiIH. [Ipu kakom 3HaueHuu yria « (
MEXK]Ty HUTBIO M BEPTHUKAJIbIO) HUTh O0OPBETCS, €CIIM U3BECTHO, YTO OHA BBIJICPKHUBACT
YABOEHHBIN Bec 1apa’?
2. JIBe MaHOMETpHUYECKHE TPYOKH YCTAHOBJICHBI BEPTUKAJIBHO Ha TOPU30OHTATILHOMN
TpyOe MepeMEHHOT0 CEYEHHs B MECTaX, I/Ie ceueHus TpyOnl paBHbI S; U S, [1o TpyOe Teuer

1 Bojia.Haliti 00beM BOJIbI, MPOTEKAIOIICH B €AMHUILY
\H/4L BPEMEHU 4epe3 ceueHue TpyOKH, eCiu pa3HOCTh YPOBHEH
—:;- — — : —_— I

Sl SZ

BOJIbl B MAHOMETPUYECKUX TPYOKaX paBHA AH .

3.JIBe HebobIIME a0kl MACCOM My M My CBSI3aHBI HUTHIO JUTMHOM L ¥ IBUXKYTCS
10 TJIagKOMN



TUIOCKOW MOBEPXHOCTU. B HEKOTOPBIN MOMEHT CKOPOCTh

L2l
@ OJIHOM 1ali0bl paBHA HYJIIO, a APYrou Vi, mpuuem ee
V,=0 m,  HanpasJICHUE NEePIIEHAUKYJIApHO HUTU. Halitu ckopocTh

LIEHTPa MACC CUCTEMBI V, MTOJOKEHUE LIEHTpa Macc X
(paccTostHUE OT MaccChl 2) U CUITy HaTsKeHUsI HUTH T.

[lo pasnmeny B pamkax 1abOpaTOPHOrO MpPAKTUKyMa CTYJIEHT BBITIOJHSET S

nabopaTtopHbie PabOTHI U3 MEPEUHS J1a00PATOPHBIX padoT.
OueHouHbIe CPpeACTBA IS IPOMEKYTOUYHON ATTECTANMH
Bonpocel k 3xk3amMeHy

1. Cxopocth. Ee KOMIIOHEHTHI MO JI€KAPTOBBIM KOOPJIWHATHBIM OCSIM. Bbraucienue
MIPONAEHHOTO ITyTH.

2. Yckopenue. ETo KOMIIOHEHTHI TT0 IEKapTOBBIM KOOPIUHATHBIM OCSIM.

3. TanureHnmaibHOE, HOPMAIBHOE H MOJIHOE YCKOPEHUS.

4. YrioBasi CKOPOCTb U yrioBoe yckopeHue. CBA3b MEXAY YTIOBBIMHU U JIMHEHHBIMU
CKOPOCTSIMU M YCKOPEHHSIMU.

5. [punnun orHocutensHocTH ["amues. [IpeodbpazoBanus ["amues.

6. 3axons! HetoToHa. ['paHUIIBI IPUMEHUMOCTH KJIACCUIECKOW MEXaHUKH.

7. 3axoH Kynona. Cuna JlopeHiia (MarHuTHas Cuia).

8. Cunel Tpernsi. Cyxoe U BSI3KOe TPEHHE.

9. Cuna TspxecTd 1 Bec. TOUKH MPUIIOKESHUS CHJT.

10. TlepBas u BTOpasi KOCMUYECKHE CKOPOCTH.

11. PaGora 1 MomHOCTh. PaboTa 1IEHTpaIbHBIX CUJT M CUJT OJTHOPOJIHOTO CHIIOBOT'O TTOJIS.

12. TloteHnuanbHas SHEPTUs YaCTUIIBI BO BHEITHEM TIOJIE CHIL.

13. [loTenumansHas 3HEPTUst 1e(HOPMUPOBAHHOMN MPYKUHBI.

14. 3akoH coXpaHEHUs SHEPTUU I YACTULIBI ABHXKYLIEHCS B KOHCEPBATUBHOM T0JIE CHJL.

15. CBs13b MeX 1y NOTEHUMATBHON SHEPTHEN U CUITOM.

16. TloTeHnManpHas siMa U MMOTEHITMATBHBIN Oapbep. Y CIOBHUS paBHOBECHS
MEXAHUYECKON CUCTEMBI.

17. Kunernyeckass sHEpPrus MaTepUaTbHOM TOUYKH U CUCTEMbI MATEPUATIBHBIX TOUEK.

18. IToTeHnnanbHas SHEPTHUA B3aUMOICHCTBUS.

19. DHeprust rpaBUTAIMOHHOTO B3aUMOJICHCTBUSA JIBYX MAaTepUATbHBIX TOUCK.

20. 3aKoH COXpaHEHUsI SHEPTHUH JJIs1 CUCTEMbI B3aUMO/ICUCTBYIOIIUX MaTeprabHbBIX
TOYEK.

21. [lonnas MexaHU4ecKasi SHEPTUs 3aMKHYTOM CUCTEMBI MaTepUaIbHBIX TOUEK.

22. 3aK0H COXpaHEHHS UMITYJIbCa CUCTEMBI B3aMMO/IEHCTBYIONMUX dacTull. Cucrema
LIEHTpa Macc.

23. LlenTp macc. /I[BmwkeHue 1eHTpa Macc CUCTEMbI MAaTEPUATBHBIX TOUEK.

24. AGComOTHO ynpyroe 1 abCOJIFOTHO HEYMPYTOe IIEHTPAILHOE COYIapEHHE IBYX
I1apOB.



25. MOMEHT UMITYJIbCa YaCTHUIIbl OTHOCUTENLHO TOYKHU U OTHOCUTEIHLHO OCH.
26. YpaBHEHUE AJI IPOU3BOJHOM MOMEHTA UMITYJIbCA 110 BPEMEHH.
27. 3aK0H COXpaHEHHs] MOMEHTA UMITYJIbCa CUCTEMbI B3aUMOJICHCTBYIOITUX

MAaTCPpUAJIIBHBIX TOYCK.

28. Cuitbl MHEPITUN.

29. MoMeHT UMITyJIbCca Tea, BPaIaloerocss BOKPYT HETIOJIBIKHON OCH.

30. MomenT unepumu. Teopema IlITeitHepa.

31. Kunetnueckas OHCPIHU:A TCJa, BPpAITAOIICTOCa BOKPYT HCHOHBH)KHOﬁ OCH.
32. Pa60Ta, coBCpmacMad BHCIMHUMU CHJIAMU IIPpU BpAalllCHUU TBCPAOTO TCJIA

OTHOCHUTCIIBHO HCHOI[BH)KHOﬁ OoCH.

33. 3aKOHBI TUHAMHUKH TBEPJIOTO TEJIa.

34. Kunetndeckasi SHEprus Tesa MpH MI0CKOM JABUKCHUU.

35. Ipeneccus Trpockorna. YTioBas CKOPOCTh MPEIECCUHU B TTOJIE TSHKECTH .

36. 'mpockonmueckuii 3¢ exT.

37. OTHOCUTENBHOCTH MOHSATHUS OJJTHOBPEMEHHOCTH.
38. [IpeobpazoBanus Jlopeniia.

39. JlnvHa Tena B pa3HbIX CUCTEMAX OTCYETA.

40. [IpomMexxyTOK BpEMEHU MEXKy COOBITUSMHU B Pa3HBIX MHEPIIMAIBHBIX CHCTEMAX.

41. UurepBan. Ero nvHBapHaHTHOCTb.

42. BpemeHH-TI0100HBIE U MTPOCTPAHCTBEHHO-TIOJJOOHBIE HHTEPBAJIBI.

43. PenaTUBUCTCKOE MPeoOpa3oBaHUE CKOPOCTEH.

44. PensATUBUCTCKOE BBIPAXKEHUE JIJIS UMITYJIbCA U YPaBHEHHUE TUHAMUKH YaCTULIBI.

45. PensTUBUCTCKOE BRIPAXKEHUE JJISI SHEPTUH.

46. EquHuIe u pa3MepHOCTH (PU3MYECKUX BEJTUYUH.
47. Hepa3pbIBHOCTH CTPYH.

48. Ypasuenue beprymin.

49. Ypasuenue HaBbe-Crokca.

50. Teuenune KystTa Mexay IByMs IIIACTUHAMH MIPU HATUYUU TPATUCHTA JaBICHHUS.

IIIkaJia oueHUBaHNUs 00y4YAIOLIETOCH HA IK3aMeHe

Bbanbl
Ouenka N N
YpoBeHb 0CBOEHHSI MaTepUaJia peiiTUHTOBOIA
(crangapTHas)
OLIEHKH
Teopernueckoe coAep:KaHUE ITUCHUILUIMHBI OCBOEHO MOJHOCTBIO, OTnndnHo 36-40
6e3 mpobenoB, HEOOXOAUMbIE MPAKTUYECKUE HABBIKM pabOTHI C
MaTepuaioM TOJHOCThIO  copmupoBanbl.  OOydaromuiics
MCUEPITBIBAOIIIE, TIOCIIEIOBATEIBHO, YETKO M JIOTHIECKH CTPOITHO
u3NaraeT MaTepuan, yMeeT TECHO YBS3BIBAaTb TEOPUI0 C
MIPAKTUKOM, BJIAJICCT Pa3HOCTOPOHHHMH HaBBIKAMH U TPHEMaMH
BBHITIOJTHEHUS TPAKTUYECKUX 3a/ay, MpUYeM He 3aTPYAHSETCS C
OTBETOM TIPH BUJIOM3MCHCHHUH 3aJITaHUH.
Teoperuueckoe coJiepKaHue JUCHUTITUHBI OCBOEHO Xoportio 31-35

MPAKTUYECKH TIOJHOCThIO, OOyYaroUuuiicss TIpaMOTHO M IO
CyLIECTBY H3JIaraeT Marepuaj, He JOIYCKass CYIIECTBEHHBIX
HETOYHOCTEH, MIPaBUIILHO MIPUMEHSET TEOPETHYECKUE
MIOJIOKEHUSI IIPU PELICHUU IPAKTUYECKUX BOIPOCOB U 3aj]ady,




BJIagccT H606XO)II/IMBIMI/I HaBBbIKaMU n npueMaMunu ux
BBITIOJTHCHU .

Teoperndeckoe cojep)kaHHE IUCHUILIMHBI OCBOCHO YacTHYHO,
o0ydJarolmMicss MMEeT 3HAHMUSA TOJIBKO OCHOBHOTO MaTepuaia,
JIOIyCKaeT HETOYHOCTH, HEJI0CTaTOYHO NpaBUIbHBIC
(GOopMyYITHPOBKH, HAPYIICHUS JTOIMYECKON MOCIIEI0BATEIBHOCTH B
U3JIOKEHUH MaTepuaia, HO MpoOensl He HOCST CYIIECTBEHHOTO
XapakTepa, HEOOXOIMMBbIE MPAKTUYECKHE HAaBBIKM pPAOOTHI C
OCBOCHHBIM MAaTEpHaJIOM B OCHOBHOM C(OPMHPOBAHBI, OJHAKO
OoOy4aromuicss  HMCHBITHIBACT 3aTPYAHEHUS TIPU  PELICHUU
NPaKTHYECKHX 3a1a4.

VY nosnerBopu
TEILHO

24-30

Teoperuueckoe coaep:kaHUE AUCHHUILIMHBI OCBOCHO YaCTHYHO,
00yYaromuncsl JOMyCKAaeT CYIIECTBCHHBIC OIMMOKH, HE BUJIUT
B3aMIMOCBSI3M TEOPUH C MIPAKTUKOM, HEOOXOIUMBIC TIPAKTHUECKUE
HaBBIKK  paboOTBl  HE  Cc(HOPMUPOBAHBI, OOJILIITMHCTBO
MPElyCMOTPEHHBIX pabovell mporpaMMon TUCITUTUINHBI Y9eOHBIX
3aJJaHUll  HE BBINOJHEHO. HeoOxomuma  JIOTOJHHUTENbHAS
caMmocCTosiTeNIbHas paboTa HaJl MaTepHalioM Kypca.

He
YIOBJICTBOPUT
€JILHO

0-23

2 cemecTp

OueHoYHbIE CPeICTBA MJIsl TEKYLEro KOHTPOJIS
Tect- 1, TecT- 2, DNEKTPUUYECTBO U MATHETU3M

1. 3apanne
OTmeTbTe NPABWIbHBII OTBET:
Cunoii JlopeHua Ha3bIBACTCH. ..

a). cuaa, ACHCTBYIOLIAs HA MPOBOAHUK C TOKOM B MArHMUTHOM M0JIE
0). cuia, ACHCTBYIOIAS HA 3apsil CO CTOPOHBI AICKTPUICCKOTO MO

B). CHJa, ACHCTBYIOIIAs HA 3aps] CO CTOPOHBI MArHUTHOTO OIS

r). CHJIa TATOTCHHA 3apsa10B

2. 3aganue
OTMeTbTe npaBHJIbHDbI M OTBET:

3akon buo — Casapa — Jlaniaca ais1 s1eMeHTa d/ IPOBOJHKKA, 110 KOTOPO-

MY TCHUCT TOK [, Ha PaCCTOAHHU F 3alTUCBhIBACTCA B BUJC. ..

I [d/“ X F]

a) (l’—‘ = & 3
4r r
_I|dl x7F
g, a2l
r
pdy 1
B) B =
4 ¥




3. 3apanue
OTMeTbTE NPABHIBHBIH OTBET:
Teopewma I'aycca At MArHUTHOTO NOJISE UMEET BUA. ..
a). BS=0
6). ifBa’S =0
S

B). §Bdf=o
[

r). J'Edﬁ =0
-

4. 3aganue

OTMeTbTE NPABHIBHBIN OTBET:

CBs3b MCXKAY AICKTPHUCCKUM CMCIICHHEM B CPCAC U HAMPSKCHHOCTBHIO
BHCIITHCTO 3JICKTPHICCKOTO TOJISL. .

—

. D=ggk
6). D=gk
B). D= SOE
L[
r), D=—
&
5. 3aganue

OTMeTbTE NPAaBHIBHBIH OTBET:
3axon Oma A7 y4acTKa LCITH. .

U
a). —E
g
0). [=—
) R
) U
B). =—
R
r). U=¢R
6. 3aganue

OTmeTbTE NPAaBUILHbINH OTBET:
dopmyaa 171 ITIOTHOCTH TOKA. ..

a). ]-:Q
T8
6). j=1S
-/
B). /=75
. dO
. J=—_-

dl



7. 3aganue
OTmeTbTE NPAaBUILHBIH OTBET:
®opmyna, BeIpaxkaroas BTopoi 3axkoH Kupxroda,:

a). Z]iRi = ;Uk

0). Z[L'Rk =0
k
B). [R=¢
r). Z[z‘Ri :sz
i %
8. 3aganue

OTMeTbTE NMPaBUIbLHbBIH OTBET:

IMposoasimas pavka naomaasio 200 cvm” Bpamaetcs ¢ wactoroit 16 'y B
MOCTOSIHHOM MarHuTHOM mnone ¢ uuaykuued 0.5 Ta. MakcumanbHoe 3Ha-
yeHue I J1C, BOZHHKAIOIIEH B KOHTYPE, PABHO...

a). 1B

6). 0,16 B

B). 10kB

r). 160B
9. 3aganue

OTmeThTE NPaBHILHBIH OTBET:
IToTok BEKTOpa CMELICHUS SACKTPOCTATHUECKOTO MOl B AU3IEKTPUKE Ue-
PE3 3aAMKHYTYHO ITIOBEPXHOCTD PABEH...

2. §DdS=1Yq,
S €0
0) fﬁﬁdg:Zq,
g 1
If)dS’:Zq
B). ¢ .

10. 3aganue
OTMeTHTE MpPaBH/ILHBIH OTBET:
Eananua u3MepeHus noTeHuuUana. ..

a). JIx/B
0). B
B). A

r). B/m



11. 3aganue
OTMeTbTe NPABHILHDBIH OTBET:

—

3apsia g, ABMXKYIMHCS CO CKOPOCTBIO V| co3macT Ha paccTtossHum /' mar-
HUTHOE NOJIE C HUAYKLMEH. ..

=y q[F]
a) B=——+
A
" 74
5. A=l
dr r
w547
"
), B =t ‘1_‘;’;
4 r*
12. 3ananue

OTmeTbTe NPABHJILHBIN OTBET:
MHaykuys MAarHUTHOTO MO TOKA, TEKYIErO MO MPSIMOMY OSCKOHEUHOMY

NPOBOAHUKY, HA PACCTOSHHUH K OT MPOBOAHHUKA PABHA. ..

a). H= Mt
2R

5. B=t
4R

1

B) B=——
2R

_ !

r). ——
27 R

13. 3aganue

OTmeTbTE NPaBHIIbHbBIH OTBET:
Kontyp / nponussiBactest Tpemst Tokamu: [, = 1A, L= 2A, I;=3A. Hupky-
JSLAS BEKTOPA MAarHUTHON MHAYKIIUH BIOJb 3TOTO KOHTYpA pasHa (B ¢Iu-

HHTAX W+ A)...

)]
N
~ 0 v ©



14. 3ananne
OTMeThTe NMpaBHIbLHBII OTBET:
Teopema I'aveca anst MarautHOro nosist B reopun Makceeenna...

a).  §BdS=0

S

L k
B) §1§di =0

£

a—d§ dl
r). if‘f A —}[]

15. 3ananmue

OTMeTbTE NPABHIbLHBII OTBET:
ConpoTHBICHHE MPOBOIHUKA JTHHOHN / M ITOMAABIO CCUCHHS S PABHO...

a). R=plS

/
R=p—
0). ,DS

B). R=IY
b‘f
R=p—
r). p[

16. 3ananue

OTMmeTbTE NPABHIBLHBII OTBET:

3a HampaBJICHHUE TOKA HA PUCYHKC MPUHUMACTCS HATIPABJICHHC

T =
l |

R
— -

a). 0T OTPHLATEIBHOrO NOMKOCA K MOTOKUTETBHOMY
0). OT MOJOKUTEIBHOTO MOMOCA K OTPULIATETBHOMY
B). HAIpaBICHUE TOKA BHIOMPACTCS MPOM3BOIBHO

). TOK B CXCME OTCYTCTBYCT

17. 3aganue
OTmeTbTE NPaBWIbHBIH OTBET:
EauHULA H3MEPEHUS HHIYKTHBHOCTH. ..
a). Tn
0). I'm



B) @
r). A/m

18. 3ananue
OrmeTbTE NPABHJIbHbBINH OTBET:
SBnenue cxkuH-3QdexTa 3aKIoUacTCs. .
a). B BOBHHKHOBCHHH OJJICKTPUUYECKOTO TOKA B MACCHBHBIX MPO-
BOJHHKAX
©). B HArPEBAHHMH MPOBOJHHKA MPH MPONYCKAHUH HIEKTPUUECKOTrO TOKA
B). B HAMAarHUYHBAHHH IMPOBOJIHUKA IIPH MIPOIYCKAHUH TOKA
T). B BBITCCHCHHH MCPCMCHHOTO TOKA HA TIOBCPXHOCTH MPOBOTHUKA

19. 3ananne
OrmeTbTe NPaBHIIbHbINH OTBET:

—

BEKTOp 3IEKTPHUECKOTO cMEIEHUS 1) B IMBICKTPHKE ONPEACTIACTCAL. .
a). CBA3aHHBIMH 3apsaamMH
0). AUMOISIMH B AMDICKTPHUKE
B). CBOOOJHBIMH 3apsAaMH
r). CyMMOM CBOOOJHBIX M CBS3aHHBIX 3aPsI0B

[lo pazmeny B pamkax J1abOpaTOpPHOTO TMPaKTUKyMa CTYJICHT BBINONHSIET 4
nabopaTtopHbie pabOThI U3 MEPEUHS J1a00PATOPHBIX padoT.

TpeOoBaHus K BBINOJHEHUIO JIA00OPAaTOPHBIX padoT

JlaGopaTopHBIil TPAKTUKYM BBITMIOJIHSAETCS B COOTBETCTBUU C Ipa)MKOM BBHITOTHEHUS
nabopaTopHbIXx pabor. O0BeM 1a60pPaTOPHOTO MPAKTUKYMA MO JUCHUIUIMHE COCTaBIseT 16
4acoB, CTYACHTHI BBITIOJNHSIOT 6 nabopaTopHbix pabor. Kaxmas mabGoparopHas paboTa
BBITIOJTHSICTCSI OpurajgamMu B cOcTaBe He Oosiee JBYX CTyJeHToB. Ha mepBoM, BBOJHOM
3aHSTAU IO CTYJCHTOB JIOBOJUTCS COJCPKAHUE M KaJeHJApHBIM TIUIaH MpPOBEACHUS
MPaKTUKyMa, YKa3bIBa€TCS 4YHUCJIO OajuloB, KOTOpPOE€ MOXKET Hal0paTh CTYIEHT MpHU
BBITIOJTHEHUU J1TA0OpAaTOPHOTO TMPaKTMKyMa B COOTBETCTBUU C JICHCTBYIOIIEH B BYy3e
periTuHroBoi cuctemoil co 100-0amapbHOM MIKAIOW OIEHOK, MPOBOAUTCS HMHCTPYKTAX IO
TEXHUKE O€30MacHOCTU TPHU BBHITIOJHEHUU PabOT ¢ O(QOpPMIICHHEM B COOTBETCTBYIOIIEM
xKypHaine. Ha 3ToM ke 3aHSTHM TpenojaaBaTellb BbIIACT 33JlaHue K MEepBOM JabopaTopHOi
pabote. CTyAeHTbl 3HAKOMSTCSA C TEOpUEH, MOJYyYaroT IOMYCK K JaOopaTOpHON paboTe u
MPUCTYNAIOT K €€ BBINMOJHEHUI0. Ha BTOpOM 3aHSATUM CTYJEHTHI BBITIOIHSIOT TEPBYIO
nabopaTopHyto padboty. Ha TpeTbeM 3aHATUM CTYAECHTHI BBIIOIHSIOT BTOPYIO JIA0OPATOPHYIO
paboTy U OCYIIECTBIISIIOT 3aIUTy MEPBOM JTabopaTopHO padoThl U T.4. MToroBoe 3aHsTHE
3aBepIaeT 1abopaTOPHBIN MPAKTHKYM B IIEJIOM.

[lepen kaxmoit mabopaTOpHOM pabOTOW CTYAEHT CHAET KPAaTKUl KOJIJIOKBUYM,
OTpaXaloNMid  ypOBEHb TMPEABAPUTEIIBHON TMOATOTOBKM K  BBIMIOJHEHHIO PAaOOTHL
KomnokBuym mpoBoAHUTCS B BUE YCTHOTO COOECEIOBAHMUS C MTPETO/IaBaTEIIEM.

B nporuecce BeInoiHEHUST paObOTHI CTYACHT:

- MU3y4YaeT MO JIUTEePaTypHBIM JJaHHBIM MapaMeTPhl U XapaKTEPUCTUKU UCCIIETyEMOTO
npubopa, oopaias ocoboe BHUMaHuE Ha MPEeIbHO IKCILTyaTallMOHHbIE TTapaMeTphI;

- COCTaBJSIET TUIaH TPOBEICHUS DKCIIEPUMEHTA, OIICHUBAET WHTEPBA H3MEHEHUS



U3MEPSEMBIX BEJIMYMH, BEIOMPAET KOJUYECTBO XapaKTEPUCTUK, MOJIEKALIUX U3MEPEHUIO U
YKCJIO TOUYEK Ha KPUBBIX, oOpallas 0co00e BHUMaHUE Ha BO3MOXHbIE HE MOHOTOHHOCTHU B UX
XO0JI€, COTJIacyeT IUIaH padoThl C MPENOIaBaTEIEM;

- U3y4aeT FKCIIEPUMEHTAIBHYIO YCTAaHOBKY, COOMpPAET (€C/IM HY>KHO) U3MEPUTEIb-
HYIO CXEMY, 3HAKOMUTCS C MPAaBUJIAMH 3KCIUTyaTalluu BCEX €€ DJIEMEHTOB;

- TOTOBUT YCTaHOBKY K paboTe U MpOBEPSAET MPABHILHOCTH IMOATOTOBKH Y MPEIo/ia-
BaTeJIs;

- BKJIFOYAET HY)KHbIE TPUOOPHI U BBINIOJHAET 3aIUIAHUPOBAHHBIN 00bEM U3MEpPEHUH,
oOpamiass BHMMaHHE Ha BOCIPOM3BOAMMOCTH pE3YyJbTaToB. Bce 3KcrnepuMeHTalbHbIE
JaHHbIE U NTOKa3aHUsI IPUOOPOB 3aHOCATCS B pabOUMil )KypHa,

- IPOBOJUT IMPEABAPUTENBHYI0 00pabOTKy pe3yslbTaTOB SKCIEPUMEHTA U CPAaBHUBAET
UX C 0KUAAEMbIMH 3HaUCHUAMU. [IpebsaBIsieT moy4eHHbIE JaHHBIE TPENOIABATENO;

- BBIKJIFOYAET YCTAHOBKY M C/IAET €€ MPENO0/1aBaTelo.

Bce nanHbie, moyly4eHHbIE B XOJI€ padOThI, 3alIUCHIBAIOTCS B paboumii 1a00paTOpHbIN
KypHai. Pabouuii ;xypHa 1o 1adopaTtopHOMY IPaKTUKYMY BEJAETCA B OTACIBHON TETPA/IH.

[To kaxxnoit mabopaTopHOil paboTe B )KypHAJ 3aHOCSTCS:

- Ha3BaHHe padOThI;

- 3a/1aHUE Ha BBIIIOJIHEHUE pabOoThI;

- IJ1aH paboTHlI;

- CX€Ma yCTaHOBKU;

-[IEpBUYHBIE JKCIEPUMEHTAIbHbIE JaHHblE B BHUAE Ta0nul 0e3 Kakux-Iudo
MEPECUETOB UJIU MPE0Opa30BaHUM;

- pe3yJIbTaThl NPEIBAPUTEIIBHOM 00paOOTKH JaHHBIX B 00beMe, HEOOXOAMMOM IS

OTpEENICHUS UX TIOTHOTHI U HAJEKHOCTH.

[To oxoH4aHuU pabOTHI 1TAOOPATOPHBIN KypHAJ MOJMUCHIBAETCS IPENIOAABATEIIEM.

[To mToram kaxnol jgabopaTopHOil pabOThl OGOpMIISIETCS OTYET, KOTOPBIM CHAETCs
MPENo/IaBaTeo0 Ha CIAEAYIOIIEM MOCIE BBIMOJHEHUS JAHHOW pabOThI 3aHATHUU.

OT4eT OJKEH BKIHOYATh:

- KpaTKO€ TEOPETUUYECKOE BBEACHHUE, OTPAXKAIOIEE YCTPOMCTBO, TPUHIIUI JEHCTBUS U
Ha3HAUYCHUE UCCIIEAYEMOro Mpuodopa;

- 3a/1aHUE Ha BBITIOJIHEHUE pabOThI;

- IIJIaH TPOBEICHUS FKCIIEPUMEHTA;

- CXEMY YCTaHOBKH U €€ KPaTKO€ OIMCAHUE;

- pe3ynbTaThl U UX OOCYKJI€HHE, B TOM YHCJIE aHAJIU3 OTPEIIHOCTH IKCIIEPUMEHTA,

METOAMKY 00pabOTKH PE3yIbTaTOB,

-TEOPETUYECKUE PACUEThl, AHAJIW3 TMOJYYEHHBIX [JAaHHBIX W CpaBHEHUE UX C
JUTEpPaTypPHBIMU;

- BBIBOJIBI;

- CIIMCOK MCIOJIb30BaHHON JIUTEPATYPBHI.



OueHouHbIe CPeACTBA I IPOMEKYTOYHON ATTeCTAUMHU
Bonpocel k 3xk3amMeHy

1. DnexTpoMarHWTHOE B3aUMOJECHCTBUE. OJeKTpudeckui 3apsa. 3akoH KyoHa.
[IpyuHLIMT Cyneprno3uIun.

2.2nekTpudueckoe moje. Pabora cur anmekrpoctatudeckoro moss. [lorenmman. Cssb
MEXy MOTEHIMAJIOM U HAlPSKEHHOCTBIO.

3.IloTok u auBepreHIys daeKTpocTaTHueckoro noisi. Teopema ["aycca.

4. Tlone 35eKTpuYecKoro aumnois. J{unoib BO BHEIIHEM AJIEKTPOCTATUYECKOM TOJIE.

5.ITone B BemectBe. Auanekrpuku. [lonspuzanust nusnekTpukoB. [loBepXHOCTHbBIE U
00BbEMHBIE CBS3aHHBIC 3apsI/Ibl.

6.2nekTpuueckoe cMeleHre. Y CIOBUsI Ha TPaHUIIe pa3zielia ABYX JUICKTPUKOB.

7.Brruucnenue nosiel B AU3IEKTpUKax. CerHeTo3IeKTPUKHU.

8.IlpoBOgHMKK B SJEKTPOCTATHUECKOM TMoJje. PaBHOBecue 3apsAaoB MPOBOJHUKAX.
DNEeKTPOEMKOCTh YEIMHEHHOTO MPOBOIHUKA. KoHaeHcaTopBhl.

9.OHeprust ANMEKTPUIECKOTO MOJs. DHEPrus CUCTEMbl TOYEYHBIX 3apsioB. DHEPIHS
3apsKEHHBIX IPOBOIHHUKOB.

10.ITocTOAIHHBII TOK W €ro XapakTepucTUKH. 3akoH Oma B HMHTETPaJbHOM U
auddepennnanbHoi popme. 3akoH OMa A1l HEOJHOPOIHOTO Y4acTKa U JIsl TOJIHOM LIETIH.

11.3akoHbI pacuera nocTossHHOTO Toka. [IpaBuna Kupxroda.

12.3akon oy -Jlenna.

13.Knaccuyeckasi Teopust 3JI€KTPOIPOBOTHOCTH METAJIIOB.

14.OnexTpuueckuil TOK B razax. DIeKTpuueckuil paspsn. [lnazma.

15.MaruutHoe mosnie. MarnuTHas uHIyKuus. 3akoHbl Awmmepa u buo—CaBapa—
Jlaruaca.

16.Teopema o nupkyassuu. MarHuTHOE T0JI€ IBUXKYIUXCSI 3aps/I0B.

17.Cuna Jlopenna. Dddext Xoina.

18.KoHTyp ¢ TOKOM B MarHMTHOM TMoie. MarHuTHBIA MOMeHT. Pabora mo
MEePEMENICHUIO KOHTYpa C TOKOM B MarHUTHOM I10JI€.

19.MarautHOE mOJie B BemiecTBe. HamarnnumBanue BemiecTBa. HampspkeHHOCTH
MarHuTHOIO TIOJII B BEIIECTBE. YCIOBHA Ha TPAaHUIE JBYX MAarHeTUKOB. MarHuTHbIE
MOMEHTBI aTOMOB.

20.Knaccuduxkarus MmaraeTukoB. Jlua- u mapamaraetuszm. GeppoMarHeTH3M.

21.3aKOH 3JIEKTPOMArHUTHON MHAYKLIMU. SIBIeHUEe CaMOMHAYKIUU. IHTyKTUBHOCT®D.

22.Tok npu 3aMBbIKaHUU U Pa3MbIKaHUU LETIH.

23.B3aniMHas HHIyKIUSI.

24.OHeprusi MAarHUTHOTO TOJIS.

25.AKTHBHOE M PEAKTUBHOE COMPOTUBIIEHUE. 3aBUCUMOCTh IOJIHOTO COMPOTHUBIICHUS
LEMU OT YaCTOThI IEPEMEHHOr0 TOKa. 3akoH OMa 1Sl IEPEMEHHOIO0 CHHYCOUIAJIBHOTO TOKA.

26.YpaBHEHUS 1IEMH, T/Ie TEYET MEPEMEHHBIN JIEKTPUIECKHUMN TOK.

27 SBnenne pezonanca. Konebarensusiii koHTYp. @opmyna TomcoHa.

28.I'enepanys nepeMeHHOTO TOKA. DIEKTPOTCHEPATOPHI U JIEKTPOMOTOPHI.



29.Tpanchopmarop u aBroTpanchopmarop.

30.PoTop BekTopHOTro noJisi. Teopema Ctokca.

31.BuxpeBoe snekrpuyeckoe nose. Tok cMelieHus.

32.Cucrema ypaBHeHuid MakcBemia B qudpepeHinanbHoi 1 HHTerpaibHoi hopme.

33.0nexTpomaruutHeie konebanus. lllkana sJeKTpOMarHUTHBIX BOJIH.

34.I1nockas snekTpoMarHuTHas BoiaHa. PacripocTpanenue BOJIH. DHEPrus U UMITYJIbC
ANEKTPOMAarHuTHOM BOJHBI. BekTop YMoBa-IloiiHTHHTA.

35.BonHoBoii nmaket. da3oBas ¥ rpynmnoBasi CKOPOCTh AIEKTPOMArHUTHOM BOJIHBI.

36.MonoxpomatuuHocTh. KorepeHTHOCTb. [|yiMHa U pagnyc KOTEPEeHTHOCTH.

37.MuTepdepeHIius 3J1eKTpOMarHuTHRIX BOJIH. CTOSIUKE BOJTHBI.

38.Iudpakxius 37eKTpOMarHUTHBIX BOJIH.

39.I1onspusariust >IeKTPOMAarHUTHBIX BOJIH.

40.9¢ddext Jommepa 1y1st 37€KTPOMAarHUTHBIX BOJIH.

41.M3nydenue AUNOJIBHOTO BUOpaTopa.

42 .BonHoBeAyIIMe KOHCTPYKIIMHA. MOJIbI BOJTHOBO/IOB.

IIxaja oueHUBaAHUA 00y4YAIOIEroCcsi HA IK3aMeHe

Ouenka banabl
YpoBeHb 0CBOEHMSI MaTepHaia (cranmapt | peHTHHIOBOW
Has) OIIeHKH
Teoperudeckoe cojaepkaHUe IUCIMILIMHBI OCBOCHO IIOJHOCTBIO, 0e3 | OTiamyHO 36-40
po0esoB, HEOOXOJUMbIE TPAKTUYECKHE HABBIKU PaOOThl C MaTepUAIOM
NOJHOCTBIO  C()OPMHUPOBAHEI. OOyuyaromuiicss ~ ucUepIbIBaloIIE,
[OCJIEI0BATEIbHO, YETKO M JIOTMUECKH CTPOMHO H3JIaraeT marepual,
yMEeT TECHO  YBSA3BIBATH TEOPUIO C  TPAKTUKOW,  BIajeeT
Pa3sHOCTOPOHHUMM HaBBIKAMHM M MPUEMAMHU BBIMOJIHEHUS MPAKTUYECKUX
3aga4, NpUYeM He 3aTpydHseTcss ¢ OTBETOM IpU BUIAOU3MEHEHUHU
3a/1aHMI.

Teopernueckoe colepKaHUE JIUCHUILUIMHBI OCBOEHO IPAKTHYECKH | XOpoIllo 31-35
HNOJHOCTBIO, OOydJaroluiics TIpaMOTHO M IO CYIIECTBY H3JIaraeT
MaTtepuaj, He JIOIMyCKash CyIIECTBEHHBIX HETOYHOCTEH, NpPaBUIBHO
OPUMEHSET TEOPETUYECKUE IMOJIOKEHHUsS] NMPU PEIIeHHH NPaKTUYECKUX
BOTIPOCOB M 33J1ad, BJIAIeeT HEOOXOJMMBIMHA HABBIKAMU M IIPHEMaMHU HX
BBITOJIHEHMUSL.

Teopernueckoe  coaepx aHHe  JUCHUIUIMHBI ~ OCBOCHO  YaCTUYHO, | YJIOBJIETB 24-30
o0yyaroImuiicss UMeeT 3HaHUs TOJBKO OCHOBHOI'O MaTepuaia, JIOIYyCKaeT | OPUTEIbHO
HETOYHOCTH, HEIOCTATOYHO MPAaBHUIIbHBIE (OPMYIMPOBKH, HAPYIIECHHUS
JIOTMYECKON MOCIEI0BATENIBHOCTH B U3JI0KEHUU MaTepraa, HO MpoOesbl
HE HOCST CYIIECTBEHHOTO XapakTepa, HEOOXOJMMBIC IPaKTHYECKUE
HaBBIKU Pa0OTHI C OCBOCHHBIM MaTEpUAIOM B OCHOBHOM C(OPMHUPOBAHBI,
OTHAKO OOYyYarOIMICS WCHBITBIBACT 3aTPYAHEHHUS TIPU  PEIICHUH
NPaKTUYECKHX 3a/1a4.

Teopernueckoe  coaepx aHHe  JUCHUIUIMHBI ~ OCBOGHO  YacTHYHO, He 0-23
oOyyaromuiicsi  JONMyCKaeT CyLIeCTBEHHbIE OIIMOKM, HE BUAUT | YIOBJIETBO
B3aWMOCBSI3M TEOPUU C TMPAKTHKOH, HEOOXOIMMBIE TMPAKTHUYECKUE | PUTEIHHO
HaBBIKM pabOTHl HE CPOPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX
pabouel porpaMMOi JAUCIUIUIMHBI YY€OHBIX 3aJaHUIl HE BBIMOJIHEHO.
HeoGxonuMa  gomojHMTENbHAs  caMOCTOsTeNbHAs  paboTa  Haj
MaTepuajIoM Kypca.




3 ceMecTp
Bonpocsl k codece10BaHUIO IO pa3eny S
1.TenoBoe U JTIOMUHECLIEHTHOE U3TyUYEHUS.

2.XapaKTepUCTUKH TETIOBOTO U3ITyUYEHHUS.

3.3akon Kupxroda. BeiBoip1 13 3aK0OHA.

4.3akon Ctedana-bonpimana.

5.3akonb! BuHa.

6.Dopmyna Pames-/xunca. «YnpTpaduoneroBas kaTacTpoday.

7.3akoH uznydenus [lnanka.

8.0ntuueckas TUpOMETPUSL.

9.Buemnuii porosddext. 3akonsl Croneroa j1s BHeHIHEro hoTodddexra.

10.YpaBHeHnus DUHINTEHHA IS OJJHO- U1 MHOTO(oTOHHOTO (hoTO3(PdekTa.

11. Buytpenuuii poTo3PpdeKr.

12. Topmo3HOE peHTreHOBCKOE n3nydenne. O0patHbiii HoTodPdeKT.

13. KopmyckynspHO-BOTHOBAsI TBOMCTBEHHOCTH CBeTa. Macca 1 UMITyJIbC (DOTOHA.

14. JIaBieHue cBeTa.

15. Dddext Komnrona (skcnepument, hopmyra)

16. BriBon hopmynsl apdexra KomnroHa.

17. Monenb aroma Pezepdopa.

18. CniexTpaabpHble 3aKOHOMEPHOCTH IS aTOMa BOAOPO/IA.

19. Iloctynatel bopa. @opmynsl pacdyera paamyca OpOWTHI M DHEPTHSIH DJICKTPOHA;
nepBBId OOPOBCKHUI paJlyCc; OCHOBHOE U BO30YKICHHOE COCTOSIHHE SJICKTPOHA.

20. DHeprus MOHU3ALMH, OMpPENEICHHE YacTOThl MCIYCKAeMOTIO WM MOTJIOMAeMOTO
kBaHTa. Cxema 3HepreTH4eckux ypoBHEH aToma BOJI0pO/a.

21. Inuna BoHs! Jle-bpoiins.

22. DKCTIepUMEHTAJIbHBIE TTOATBEPKICHUS TUTIOTE3bI Jie-bpoiins: onbiTel [[PBUCCOHA 1
Jlxepmepa.

23.DKcTiepUMEHTaNbHBIC TTOATBEPKACHUS TUNOTE3bl Ae-bpois: ombitel ToMcoHa u
TapkoBckoro; onbITel bubepmana u np.

24 IloHATrE KBAaHTOBOW CYTEPIIO3UIIUN U CMECH.

25.01BIT ¢ IBYMS IIEJSIMU JIJIs1 CBETa U MaKpOOOBEKTa.

26. OnbIT ¢ ABYMsI LIEISIMU [T 3JICKTPOHA.

2. OnbITHI ¢ ABYMS HIENSIMU AJ1s1 (DYJITICPEHOB.

28.Ypasuenue lllpenunrepa.

29.0Ou3MYECKUIl CMBICT U CBOMCTBA MCU-(YHKIIUU.

30.YacTuna B 0JHOMEpPHOM OECKOHEUHO TTyOOKOM MOTEHIIUAIBHON SIME.

IIkaJsa oeHuBaHUsI 00y4YarOUIErocs Ha codeceI0BaHNH O pasaesay 1

Bbanabl
YpoBeHb 0CBOCHUSA MaTepHaia PEeTHHIOBOM
OIIeHKH
TeopeTnueckoe coAepKaHUE AUCHUIUIMHBI OCBOEHO IMOJIHOCTHIO, Oe3 mpoOenos, 13-15
H€O6XO)II/IMI)Ie IMPAKTUYCCKUC HAaBBIKHN pa6OTBI C MaTCpralIoM IIOJIHOCTBIO




chopmupoBanbl. OOyuaromuiics HCUEpIBIBAIONIE, MOCIEN0BATENbHO, YETKO H
JOTMYECKH CTPOMHO W3J1araeT Marepuaj, YMEeT TECHO YBS3bIBAaTb TEOPHUIO C
IPaKTUKOHM, BlaZeeT pPa3sHOCTOPOHHMMM HaBbIKAMM M IIpUEMaMM BBIIOJIHEHHUS
NPaKTUYECKUX 3a]ad, MpUYeM He 3aTPyIHSETCS C OTBETOM IPH BUIOM3MEHEHHU
3aJaHUN.

TeopeTnyeckoe COAEpPKAHUE JUCLUIUIMHBI OCBOCHO MNPAKTHUYECKU MOJHOCTBIO, 10-13
oOyyarolmuiicss TI'paMOTHO W IO CYIIECTBY H3JlaraeT Marepuain, He JOoIycKas
CYIIECTBEHHBIX HETOYHOCTEH, MPABUIBHO MPUMEHSIET TEOPETUUECKUE TIOJI0KECHUS TTPU
pELICHUH MPAKTUYECKHX BONPOCOB M 3a/ady, BIaJeeT HEOOXOIUMBIMU HABBIKAMH U
pUEMaMH UX BBITOJTHEHUS.

Teopernueckoe conepkaHue TUCLUIUIMHBI OCBOEHO YaCTUYHO, 00YyYaroLUiics nMeer 9-10
3HaHUS TOJILKO OCHOBHOTO MaTepHuala, IOMYyCKaeT HETOYHOCTH, HEIOCTaTOYHO
npaBUiIbHbIE (DOPMYJIMPOBKH, HAPYIIEHUS JIOTUYECKOM IOCIEeI0BaTEIbHOCTH B
U3JI0KEHUU MaTepuaia, HO TMpoOeabl HE HOCAT CYIIECTBEHHOTO XapakTepa,
HE00X0/IMMbIe IPAKTUYECKHE HABBIKK Ppa0OThI C OCBOEHHBIM MaTepHajIOM B OCHOBHOM
c(OpPMHPOBAHBI, OJHAKO OOYYAIOUIMIICA HCIBITHIBACT 3aTPyJHEHUS TNPU PELICHUU
IPAaKTUYECKHX 3a/1a4.

Teopernueckoe copep)kaHue AUCHUILTMHBI OCBOCHO YaCTHYHO, OOydYaroUIHiACs 0-8
JIOIYCKAET CYLIECTBEHHbIE OMIMOKM, HE BUIMT B3aUMOCBS3HM TEOPUHU C IMPAKTHKOMH,
HEOOXO/MMBIE TPAKTUYECKHWE HABBIKM pPabOTHl HE C(HOPMHUPOBAHBI, OOJBIIMHCTBO
IOPEIYyCMOTPEHHBIX paldoyeil mnporpaMMoi JUCHMIUIMHBI y4YeOHBIX 3aJaHUi He
BBIMOJIHEHO. HeoOxoamma  OTMONHUTENBHAS  CaMOCTOATENbHAs paboTa Hax
MaTepHaJIOM Kypca.

YcBoeHME 3HAHMM HA MPAKTHYECKUX 3aHATHAX 0 TEMaM paszena 1 mposepseTcs Ha

KOHTPOJBHOM paboTe Mo pa3neny.
TunoBasi KOHTpPOJIbHAsI padoTa mo pasaenay Ne 5

1.0Onpenenuts  AJIMHY  BOJIHBI ~ KOPOTKOBOJHOBOW  TpaHMIBl  CIIOLIHOTO
PEHTTEHOBCKOTO CHEKTPa, €CIM CKOPOCTb 3JIEKTPOHOB, MOJJIETAIOIIUX K aHOAY TPYOKH,
v=0,90 c, rne c-ckopocth cBeta. (h=1,054 10'34I[>K c)

2.Haiitu 11 Bomopomonono6Horo wona He™ pamuyc mepBoii 60poBCKOM OpOUTHL.
(m.=0,911 10 ¥%r)

3.Hactuna ¢ mMaccod M HAaxXOAUTCSA B ABYMEPHOM NMPSAMOYTOJIBHOM MOTEHIHAIBHOU
saMe C a0COJIIOTHO HempoHulaeMbiMu creHkamu (0<x<a, 0<y<g). HaiiTu BepoOsSTHOCTH
HaxO0>KJICHUS YaCTHIIBI ¢ HAMMEHBIIIEeH dHepruel B obmactu 0< X<a/3, 2B/3 <y<B. (e=1,6
10"°Kn).

[lo pa3nmeny B pamkax gabOpaTOpHOrO MpakKTUKymMa CTYJIEHT BBINOJHSAET 4
nabopaTtopHbie pabOThI U3 MEPEUHS J1a00PATOPHBIX padoT.

Tpe0oBaHuA K BHINOJHEHHUIO JJA00OPATOPHBIX PadoT

JIaGopaTopHBbIi MPAaKTUKYM BBITIOIHSAETCS B COOTBETCTBUU C TPa()UKOM BBITOJTHEHUS
nabopaTopHbIX paboT. OO0BeM J1a0OpaTOPHOTO MPAKTHUKYyMa MO TUCIMIUINHE COCTABISIET 16
94acoB, CTYJEHTHI BBIMOIHAIOT 6 mabopatopHbix pabor. Kaxkmas nmabopatopHas paborta
BBITIOJIHSETCST OpuragaMu B cocTaBe He Oosiee JByX cTyneHToB. Ha mepBoM, BBOJHOM
3aHATUU JO0 CTYIACHTOB JOBOAMUTCS COJAEpKAaHME W KaJeHIApHBbIM IUIaH TPOBEIACHHUS
MPaKTUKYMa, YKa3bIBa€TCS YHCIO OallJIoB, KOTOPOE MOXKET HaOpaTh CTYAEHT Mpu
BBITIOJTHEHUH J1a00paTOPHOTO TMPAaKTHKyMa B COOTBETCTBHU C JEHCTBYIOIIEH B BY3e
pedtuHroBoi cucremoit co 100-0aybHOM MIKANON OIEHOK, MPOBOJAUTCA MHCTPYKTAXK IO
TEXHUKE O€30MacHOCTH MpPH BBINOJHEHUH PA0OT C OPOPMICHHEM B COOTBETCTBYIOILEM



KypHaiue. Ha aTom ke 3aHSTHM mpernofaBaTelb BbIJIAET 33JjaHuEe K MEPBOM J1abopaTOpHOU
pabore. CTyIeHThI 3HAKOMSITCSI C TEOpUEH, MOITYy4aroT JOMYCK K JabopaTopHOM pabore u
NPUCTYMAIOT K €€ BBIMOJIHEHUI0. Ha BTOpOM 3aHSITHHM CTYJIEHTHI BBINOJHSIOT TEPBYIO
nabopatopHyto pabory. Ha Tperbem 3aHATUM CTYIEHTHI BBINOJHSIOT BTOPYIO
nabopaTopHyIO0 pabOTy M OCYIIECTBISIOT 3aIUTY MEPBOM J1a0OpaToOpHOM padOTHl U T.1.
HToroBoe 3aHATHE 3aBEpIIACT Ja00PATOPHBIN MPAKTUKYM B IIEJIOM.

[Tepen kaxmoit mabopaTOpHON pabOTOM CTYIAEHT CHaéT KpaTKUHd KOJUIOKBUYM,
OTpaXarollMii  ypOBEHb MPEIBAPUTEITHHON TMOJATOTOBKM K  BBIIIOJIHEHUIO PaOOTHI.
KomnokBuym npoBoAHUTCS B BUE YCTHOTO cOOECEI0OBaHMUS C MTPEMNO/IaBaTeIIEM.

B npornecce BeinosgHeHUs paboOThI CTYACHT:

- U3y4aeT MO JIMTEepPaTypPHBIM JIaHHBIM NTapaMETPhl U XapaKTEPUCTUKU UCCIEAYEMOTO
npubopa, odpaiasi 0coboe BHUMaHUE Ha MpeIeIbHO HKCIUTyaTal[MOHHBIE TapaMeTphl;

-COCTaBJISIET IUIAaH TPOBEJIECHUSA HKCIIEPUMEHTA, OLEHUBAET WHTEPBAT W3MEHEHUS
M3MEPSEMBIX BEIIMYWH, BEIOMPACT KOJWYECTBO XAPAKTEPUCTHK, TOJICKAINX U3MEPECHHIO
Y YHCJIO TOYEK Ha KPUBBIX, oOpaiias 0co00e BHUMaHUE HAa BO3MOYKHbIE HE MOHOTOHHOCTHU
B UX XOJI€, COTJIaCyeT IIaH paboThI C MPEINoaaBaTeNeM;

- U3y4aeT IKCIEPUMEHTAIBHYIO YCTAHOBKY, COOMpaET (€Ciid HY>KHO) U3MEPUTEIh-
HYIO CXeMY, 3HAKOMUTCS C MPaBWJIAMH SKCIUTyaTalluu BCEX €€ DJIEMEHTOB;

- TOTOBHT YCTaHOBKY K paboTe M IpoBepseT MPaBUILHOCTH MMOATOTOBKH Y TIPETIO/Ia-
BaTes;

- BKJTFOYAET HY)KHBIE MPUOOPHI M BHIMOTHACT 3allJIAHUPOBAHHBIA 00bEM H3MEPECHHM,

oOpaiasi BHUMaHHE Ha BOCIIPOM3BOJIUMOCTb PE3yibTaTOB. Bee akcnepruMeHTalIbHbIE
JTAaHHBIC U TTOKa3aHUsI TPUOOPOB 3aHOCATCS B pabOUuUil )KypHa,

- IPOBOJIUT  TIPEABAPUTEIIbHYI0 00pabOTKy  pe3yibTaTOB  OJKCIEPUMEHTa W
CpaBHUBAET HMX C OXHUIAAEMBbIMU 3HaueHUsMU. [IpenbsBisgeT TOJy4YCHHbIC JIaHHBIE
MPEno/1aBaTelo;

- BBIKJIFOYAET YCTAHOBKY M CIAET €€ MPENo1aBaTelto.

Bce naHHble, monydeHHble B XoJ€ palOOThl, 3alUCBIBAIOTCA B pabouMii
nabopaTopHbIil kypHain. PaGounii >xypHan mo J1abopaTOpHOMY MNPAKTUKYMY BEAETCS B
OTJEIIbHOM TETPaJIH.

I[To xaxxmoii mabopaTopHOIl paboTe B KypHAI 3aHOCATCS:

- Ha3BaHUE PabOTHI;

- 33/IaHKE Ha BBITOJTHEHUE Pa0OTHI;

- TJ1aH paboTHI;

- CX€Ma yCTaHOBKU;

- TIEPBUYHBIC ODKCIICPUMCHTAJIbHBIC JaHHBIC B BHUAC TaONMI] 0e3 KaKuX-JIMOO
MEPECUYETOB WUJTH TPE0Opa30BaHUM;

- pe3ynbTaThl IPEABAPUTEIILHON 00pa0OTKH TaHHBIX B 00BEME, HEOOXOIUMOM IS
OTIpEJICTICHNS UX TTOJTHOTHI ¥ HAJIEKHOCTH.

[To oxoHuanuu pabOTHI TAOOPATOPHBIN KYPHAI MOAMUCHIBACTCS MTPETIOIaBATEIIEM.

[To uToram kaxaon nabopaTopHON pabOThI OPOPMIISETCA OTYET, KOTOPBIM caaercs



IPEernoaBaTesio Ha CIeAYIOIEM MOCIE BHIMOIHEHUS JAaHHOW pabOThl 3aHSATHUH.

OT4eT T0JKEH BKIHYATh:

- KpaTKoe TEOPETHYECKOE BBEACHHE, OTPAXKAIOIIEE YCTPOUCTBO, MPUHIIUI JEHCTBUS
Y Ha3HaYeHUE UCCIeyeMOoro nmpudopa;

- 3aJIJaHKE€ HA BBINOJHEHHUE PA0OTHI;

- IJIaH MPOBEJICHUS HKCTICPUMEHTA;

- CXeMY YCTaHOBKH U €€ KpaTKOE€ OMUCAHUE;

- pe3yibTaThl U UX OOCYKJIEHHE, B TOM YHCJIE aHAJIU3 TIOTPEIIHOCTH IKCIIEPUMEHTA,
METOJIUKY 00paOOTKU PE3yNIbTATOB,

-TEOPETUYECKUE pacueThl, aHAJIW3 TOJYYECHHBIX JIaHHBIX M CpaBHEHHE WX C

JUTEPATYPHBIMH;

- BBIBOJIBI;
- CIIMCOK HMCIOJb30BAHHOMN JIUTEPATYPHI.

Pasznea 6
Tect T3
TectoBoe 3aanue 1Mo pazaeny «ATOMHOE SAPO»:

®BBINOJHACTCA 45 MUH.;
©COCTOMT U3 15 BOIpoCoB.

1. KBanT c1aboro B3auMoeicTBus?
a) epasumon 0) w-6030H8) y-K8awm &) ei0OoH

1. KBaHT 31€KTpOMarHuTHOTOB3aMO/ICUCT.?
a) epasumon 0) w-0030H 8) y-K8aHm 2) 2I0O0H

2. K kakomy KJ1accy 4acTHII TPHHAICIKAT
HYKIJIOHBI?a) tenmonsl  6) a0poHbl
8) NePeHOCUUKU 83AUMOOEUCMBUS

2. K kakomy KJ1accy 4acTHII TPHHAJICIKAT
ANEKTPOHBI?a) tenmoHvl  6) a0poHsvl  8)
NePeHOCHUKU 83AUMOOeUCMBUs

3. Kakas yactuiia B CBOOOIHOM COCTOSIHUU HE
crabuipHa?

a)y 6)v ee 2)p o)n

3. Macca mokost HeUTpoHa ... Macce (blI) TOKOs
MPOTOHA
a) pasna  0) bonvule  8) MeHbuLe

4. Kakue UMb B3aUMOICUCTBUMN ONPEEISIIOT
COCTOSTHUE CTa0MIIBHOTO siipa?

a) cunbHoeb) 21eKmpoMacHUMHOe

8) cnaboe  2) epasumayuoHHoe

4. B xakux B3aUMOJICHCTBUSAX HAPYIIACTCS
3aKOH coxpaHeHus P-uetHoctu?

a) cunbHoe  6) 2NIeKMPOMACHUMHOE

8) cnaboe  2) epasumMayUoOHHOe

5. IIpotons! ¢ sHeprueit 15 MaB ocrtanaBnuBaroTcs
B BEIIECTBE M3-3a!

a) paouayuoHHuIX NOMepb IHePIUl

0) uoHuzayuu cpeodvl 8) nomepv dHepUU HA
usnyuenue Basunosa-Yepenxosa

5. OcHOBHOM IIpo1ECC B3aUMOJIEHCTB. Y-
KBaHTOB ¢ BemecTBoM npukE,=15 MaB?

a) Tomconosckoe pacceanue 0)
Domosghghexms) s¢hghexm Komnmona 2)
00bpazosanue 1eKmpoH-nO3UMPOHHBIX NaAP

6. PanqnanoHHbIe MOTEPH 3aBUCAT OT 3apsAJia CPEbl,

Kak:
6) ~Z e ~F o)L

a) He 3a8Ucsm

6. loHn3anoHHbIe TOTEPH 3apsKEHHBIX
YaCTHULl 3aBUCAT OT UX 3apsI/I0B, KaK:

a) ne sasucam  6) ~2'6) ~7°  2) ~2

7. 3aBUCUMOCTB CEUEHUS TIpoIiecca 00pa3oBaHus € -
+
€ map Ot 3apsja cpeabl?

7. 3aBUCHMOCTB OT SHEPIMHU CEUECHHUS
dorordpdexra?

a) ~26) ~ 72 e)~P ) ~T? a) ~hv)t6) ~(hv)%) ~(hv)?2)~ahv
8. 3aps aapa paBeH UUCIHy  a) HellmpoHOo8  0) 8. Macca sipa ... cymme (bI) Macc HyKJIOHOB
NPOMOHO8  8) HYKIIOHO8 a) pasua 6) boavue 8) MeHbvlULe

9. K xakomy 3Ha4eHHIO OJMKE CPEIHSIS YHEPTHUS
CBSI3M HYKJIOHA B sipe?

a) ~103B 6) ~10 KaB 6) ~I M>B

2) ~10 MbB  0) ~100 M>B

9. Uemy npubOIU3UTENHHO PaBHA y/enbHas
SHEPrus CBSI3U HYKJIOHA B kese3e?

a) ~103B 6) ~10 KaB 8) ~I M5B

2) ~10 Mb>B  0) ~100 M>B

10. HauOonee ycroituussl siapa ¢ Z-N:

10. Haumenee ycroituusbl siapa ¢ Z-N:




a) u-y 0) Heuem.-yemu. 8) U-H 2) H-H?

a) u-u 0) Heuem.-yemH. 8) U-H 2) H-H?

11. Mexannueckuii MOMEHT ITPOTOHA PaBEH

a)0 0)% )32

11. Mexann4eckuii MOMEHT HEUTPOHA PaBEH

a)0 0)7%n 8l

12. Paguyc siapa mpornopiuoHalieH:
a) ~A 13 6) ~A 12 6) ~A 3/4 2) ~A 1

12. Paguyc siapa npornopiyuoHaieH:
@) ~A 13 6) ~A 12 6) ~A 3/4 2) ~A

IIkaJjia oueHUBaHUS 00y4Ya0IIErocst HA TecTe
Kaxnplii tect coumepxut 1mo 12 BompocoB. 3a KaXIbld IMPaBHIBHBIA OTBET
Hauucnsiercss 1 Oamn. Ilpu orBere crynmeHta menee yeM Ha 60% BOIPOCOB, TECTOBOE

3aJaHUC HC 3aUYUTBIBACTCA U Y CTYICHTA 06pa3yeT051 JOJIT, KOTOpBIﬁ JOJIDKCH OBITH 3aKpPbIT
B TCUCHUU CCMCCTpPAa UJIN Ha 3a4CTHOU HCACIIC.

YcBoeHHE 3HAaHMH Ha MPAKTHYCCKUX 3aHATUAX I10 TEMaM pa3aciia | ITPOBCPACTCA HaA

KOHTPOJBHOM paboTe Ne 1 mo pazaeny.

KonTpoasnas padora Nel (KP1)

Bapuanr 1

Bapuanr 2

1.01ueHuTs:

IJIOTHOCTDH AACPHOI0 BCUICCTBA

O6’I)CMH}’IO IJIOTHOCTB 3JICKTPUYCCKOTI'O 3apsajga

2.Haiitu snepruo:

HEOOXOUMYIO JUTSl pa3JeICHUs sapa 0" na a-

YACTHILY | SJIPO c¥. DHepruu CBS3H sJIeP o'°,

C12,He4 Ha HYKJIOH COOTBETCTBEHHO 7.98 M»1B,
7.68 M»aB, 7.08 M»>B

BBIJICTIMBIIYIOCS IIPH CUHTE3€ O + o = H? + Li°,
€CJIM DHEPI'MH CBS3M HAa HYKJIOH B pax H?, He*,
Li® paBHBI cOOTBETCTBEHHO 1.11 M»aB, 7.08 MaB,

5.33 MsB

IIkana onueHUBaHUA 00Y4YAIOLIEr0Cs HA KOHTPOJIBLHOM padoTe
Kaxxnass koHTpoJsibHasg paboTa COCTOUT W3 2 3ajad. 3a KaXIyH BEpPHO PEHIEHHYIO
3amauy Hauyucisercs 3 Oanmna. BepHblit Xxop perieHus 3ajaud, HO HE MPABWIbHBIA OTBET

onenuBaerca B 1 Ga.

[To pasmeny B pamkax jgabOpaTOpHOTO TMPAKTUKyMa CTYICHT BBIMOIHACT 4
nabopaTtopHbie pabOTHI U3 MEPEUHs JIa0OpaTOPHBIX padOT.

Bonpocsl K 3a4eTy ¢ OLEHKOM

1.TenioBoe U JTFOMUHECIIEHTHOE U3TyUYCHUS.
2.XapaKTepUCTUKH TETUIOBOTO MU3ITyUCHHUS.
3.3akon Kupxroda. BeiBojbI U3 3aK0Ha.

4 3axon Credana-bonbimana.
5.3axons! BuHa.

6.Dopmyna Pames-/[xunca. «YaeTpaduoneToBas KaTacTpoday.

7.3akoH uznyuenus [lnanka.
8.0nruueckas TUpoOMETpHs.

9.Buemmnwmii pororddext. 3akonn CroneroBa /s BHenTHET0 GoTodddekTa.
10.YpaBHeHus DUHINTEHHA IS OJJHO- 1 MHOTO(GOTOHHOTO (hoTod3(PdeKTa.

11.BuyTtpennuii poTodrPdexr.

12. Topmo3HOe peHTreHOBCcKOe u3irydeHue. O0paTHbiit oTodhDEKT.
13.KopryckynspHO-BOJTHOBAs JBOMCTBEHHOCTh CBeTa. Macca v MMITyJIbC JOTOHA.

14.JlaBieHue cBeTa.

15.9¢bdext Komnrona (sxkcnepumenT, popmyia)
16.BeiBoa popmysiel adpdexra KomnroHa.



17.Monensb atoma Pesepdopra.

18.CrniekTpanbHble 3aKOHOMEPHOCTH ISl aTOMa BOAOPO/IA.

19.11loctynarel bopa. ®opmynbl pacdyera paauyca OpOUTBI M SHEPTUSH JIEKTPOHA;
NEepBBIA OOPOBCKUH painyC; OCHOBHOE U BO30YKJIEHHOE COCTOSIHUE JIEKTPOHA.

20.OHeprusi MOHU3AIMH, ONpPEAETIECHNUE YaCTOThl MCIYCKAaeMOro WJIM MOTJIONIAeMOT0
KBaHTa. Cxema SHEPreTUUECKUX YPOBHEH aTomMa BOAOpoa.

21.Jlnuna BoaHbI [le-bpoiis.

22.JKcniepruMeHTaIbHbIC TIOJITBEPAKACHUS TUTIOTE3bI Je-bpoits: onbiThl J[3BUCCOHA U
Jxepmepa.

23.OKcniepruMeHTaIbHbIE MOATBEPXKIIEHUS TUIOTE3bl Ae-bpoitns: onbitel ToMcoHa u
TapxoBckoro; onbiTel bubepmana u nip.

24 IloHaTre KBAaHTOBOW CYTIEPIIO3UIIUN U CMECH.

25.01bIT ¢ IBYMS IIETSIMU JJIS1 CBETA U MAaKPOOOBEKTA.

26.01bIT ¢ IBYMS HIETSIMU JJIS1 DJIEKTPOHA.

27.00BITHI ¢ ABYMS IIEISAMHA JUTSI PYIIIICPEHOB.

28.0Heprusi CBA3M spa.

29.CunTe3 nerkux saep. TepMosiiepHble peaKiHH.

30.Macca, MeTo bl U3MEPEHUS MACCHI SIIEP.

31.I'amMma-u3nydeHue saep. « INEKTPUIECKUE» U «KMATHUTHBIC) MEPEXO/IbI.

32 Knaccuduxanms 3eMeHTapHBIX 9acTUI] — (DOTOHBI, JICITOHBI, aAPOHBHI.

33.fnepHble peakiuu Mo 1eHCTBUEM TaMMa-KBaHTOB.

34.OHeprusi CBA3HM HYKJIOHOB B siipe. CpeqHsisi SHEPTHsl CBSI3U HYKJIOHOB.
Y CcTOMYUBOCTH SAEDP.

35.BHyTpeHHSs1 KOHBEPCHSI.

36.JIMIOoNBHBIN U KBaIPYIIOIbHBIN SJIEKTPUIECKUNH MOMEHTHI /Ipa.

37.3aKOHBI COXpaHEHHSI B SIEPHBIX PEaKIHUAX (CHIBHOE B3aUMOCHCTBHE).

38.0HepreTudeckue MOTepH YacTUI] HA MOHU3ALIMIO U BO30YxaeHne. MloHn3amoHHbIi
npoOer.

39.Pagnyc siapa. « QNEKTPOMArHUTHBIN U «SACPHBII» paanyChl, METOIbI H3MEPEHUS.

40.B3anMoneiicTBie raMMa-KBaHTOB C BEMIECTBOM

41 KBapkoBas MOJIEIIb aJJpOHOB.

42 PazMephl HYyKJIOHA.

43.0060504eunast Mojenb siapa. [IpaBua 3anosHeHns 000J04eK.

44 Jueprusi CBSI3U sIIEP.

45.3aKOHBI COXpAaHEHUS U Pa3JIMYHbIC THUITBI B3aUMOICHCTBHIA.

46.CBoiicTBa aApOHOB.

47 KanenbHast Mmoziens sapa. [lomyammupudeckast hopmysa ajist SHEPTUH CBSI3U SED.

48.IlpsiMble simepHbIe peakiuu. Peakimu moj 1eiicTBUEM IEUTOHOB.

49.0co0CHHOCTH SACPHBIX PEAKIMH 0T ISHCTBUEM 3apsKEHHBIX YaCTHII.



50.0OcHOBHBIE XapaKTEPUCTUKU PAAUOAKTUBHOIO pacnaaa sjiep. 3aKOHbI
paAroaKTUBHOTOpacnaaa. JHEPreTHYecKre yCIOBUs BO3MOKHOCTH PaIMOAKTUBHOTO
pacnaja.

51.[lenenue sapa (MexaHU3M JCJICHUS Ha OCHOBE KalleJIbHONH MOJICIIH).

52.CBoiicTBa YacTHIl, BXOJAIINX B COCTaB aToMa (e, p, ).

53.a- Pacnag. Mexanusm o- Pacniaia (kauecTBEHHOE pacCMOTpPEHUE).

54.3-Pacnan. Paznuunsie Bunbl B-Pacnaga. KauecTBeHHOE paccMOTpeHHE MEXaHU3Ma
B-Pacmana.

Meroanuyeckue ykazanus JJs NpenoaaBaTess

1. Ykazanus 115t npoBeACHUS JICKIINI

Ha nepBoii BBOIHOU JIEKIIMHU CAENAaTh OOUIMH 0030p COAEpKaHHs Kypca U OTMETUTh
HOBBIC METOJBI M TOAXOJBI K PEIICHUIO 3a7a4, pacCMaTPUBAEMBIX B Kypce, OBECTH [0
CTYZIEHTOB TpeOoBaHUs Kadeapsl, OTBETUTH HA BOIPOCHI.

[Ipy moaroroBke K JIEKIMOHHBIM 3aHATHSIM HEOOXOIUMO MPOAYMaTh IUIaH €ro
MIPOBE/ICHMSI, COJIEp)KaHUE BCTYIMUTEIHHOM, OCHOBHOM M 3aKIIFOUUTEILHON YacTH JICKIIHH,
O3HAKOMUTHCSI C HOBHHKAMHU Y4Y€OHOW W METOJAMYECKOW JUTEpaTyphl, MyOJIUKAIUSIMU
MEePUOJIMYECKON TeYaTH MO TeMe JIEKIIMOHHOTO 3aHATHS. YTOUYHUTH IUJIaH NPOBEICHUS
CEMUHAPCKOTO 3aHATHS IO TeMe JEKIuu. llepen M3I0KeHHEeM TEKYIIETro JICKITMOHHOTO
MaTepuanga HallOMHUATH 00 OCHOBHBIX WTOTaxX, MOCTHUTHYTBHIX Ha MpembLayrux Jekmmsax. C
OTOW TIEIBbI0 3a7aTh HECKOJBKO BOMIPOCOB AayAUTOPHHU M OCYIIECTBUTH BBIOOPOUYHBIH
KOHTPOJIb 3HAHUS CTYJICHTOB.

B Xxome NEKIMOHHOTO 3aHATHSA TMpernojaBaTeldb JOHKEH Ha3BaTh TeMy, y4eOHbIE
BOIIPOCHI, O3HAKOMHUTH CTYJCHTOB C TIEPEUHEM OCHOBHOWM W JIOTIOJIHUTEIBHOW JIUTEPaTyph
o TeMe 3aHATHs. PackpbiBas cojepkaHue y4eOHBIX BOMPOCOB, aKIEHTUPOBATh BHUMAHHE
CTYyJICHTOB Ha OCHOBHBIX KAaTETOPWsIX, SBICHHUSIX U TIPOIEeccaX, OCOOECHHOCTAX WX
MPOTEeKaHUs. PacKphIBaTh CYITHOCTh M COJEPIKAHHME PA3TUYHBIX TOYCK 3PCHHUS M HAyYHBIX
MTOIXO/I0B K OOBSICHEHUIO TE€X WJIM WHBIX SBICHUHA U MPOIIECCOB.

Cnengyer apryMEHTHPOBAHO OOOCHOBAaTh COOCTBEHHYIO TIO3HIIMIO TIO CIIOPHBIM
TEOpETHUECKUM BompocaM. [IpuBoauTh mpuMepbl. 3agaBaTh IO XOJYy HW3JIOKEHUS
JIEKIIMOHHOTO MaTepuajia pUTOPUUYECKHE BOIPOCHl M CaMOMY JaBaThb Ha HHUX OTBET. JTO
CIIOCOOCTBYET AaKTHMBM3AIIMU MBICIUTEILHON MESITEIIbHOCTH CTYJEHTOB, MOBBIIICHUIO HX
BHUMaHUS M MHTEpeca K Marepuaidy JEeKIUU, ee cojepkanuto. [IpemomaBarens mOHKEH
PYKOBOJHUTH pPaOOTOW CTYJAEHTOB 110 KOHCICKTHPOBAHHWIO JIEKIIMOHHOTO MaTepHaa,
MOTYCPKUBATh HEOOXOIMMOCTh OTPAYKEHHUS B KOHCIIEKTAaX OCHOBHBIX ITOJIOKEHUN N3ydacMOM
TeMbI, 0CO0O0 BBIJENASA, KaTeropHalbHBIM amnmapar. B 3akii0YuTeIbHONM YacTH JICKIHUH
HE00X0aMMO CHOPMYITUPOBATH OOIIME BHIBOJBI IO TEME, PACKPHIBAIOIINE COACPIKAHNE BCEX
BOIIPOCOB, MTOCTABJICHHBIX B JICKITUU. OOBSIBUTH TUTAH 0YEPETHOTO MPAKTUIECKOTO 3aHATHUS,
JIaTh KPaTKUE PEKOMEH/IAIUU TI0 TTOATOTOBKE CTYJEHTOB K ceMuHapy. OnpeneanTh MeCTO U
BpeMs KOHCYJIbTAIIMU CTYJEHTaM, TMOKEJIaBIITUM BBICTYIIUTh HA CEMHUHApEe C JOKJIAgaMu |
pedeparamu.

Ha mocnemqnedt eknuu yaenuTh BpeMs Juisi 0030pa HanOoJiee BaKHBIX IOJIOKCHHH,



PacCMOTPEHHBIX B Kypce.

2. Yka3zaHus U1l IPOBEIECHUS IPAKTUUECKUX 3aHATHIM

YeTko 0003HaYUTh TEMY NPAKTUYECKOTO 3aHITHSL.

OOcyauTh OCHOBHBIE MOHATUS, CBSI3AHHBIE C TEMOU NMPAKTUYECKOTO 3aHATHUS.

B mpouecce pemieHus 3agad BECTH JHMCKYCCHIO CO CTYAEHTAaMU O MPaBHIBHOCTH
MIPUMEHEHUS TEOPETUYECKUX 3HAHMM.

OTmeuaTh CTYIEHTOB, HaumbOoJee AaKTUBHO YYacCTBYIOIIUX B pEUICHUH 3a7ad H
JTUCKYCCHUSX.

B KOHLIe NpPakTUYECKOrO 3aHATHUA 3a4aTh AyJUTOPUU HECKOJIBKO KOHTPOJIBHBIX
BOIIPOCOB.

3. Yka3aHus Juis IPOBEICHUS J1aOOPAaTOPHBIX 3aHATHIA.

CobmogaTh TpeOOBaHUS TEXHUKH OE30MacHOCTH M MPOBOAUTH HEOOXOIUMBIE
Pa3bACHEHHSI O IPaBUILHOCTH MOBEJICHUS B Ja0OPaTOPUHU.

[lepen BbIIONHEHHWEM J1a0OPATOPHOM pabOThl TPOBEPUTH CTENEHb TOTOBHOCTH
CTYJIEHTOB, HAIIOMHUTH U OOCYAUTh OCHOBHBIE TEOPETUYECKUE MOJIOKEHNUS, 3HAHUE KOTOPBIX
HEO00XO0UMO ISl OCMBICJICHHOT'O BBITIOJHEHUSI padoT.

B npouecce BbIoaHEHMs! pabOThI ClIEAYET NOCTOSHHO OOIIATHCS CO CTYIEHTaMH, HeE
JIOITYCKasi TI0 BO3MOYKHOCTH MX HETPABUIIBHBIX JICHCTBHM.

TpeGoBaTh, 4TOOBI OCHOBHBIE PE3YJbTaThl SKCIEPUMEHTOB ObLIM 3a()MKCHUPOBAHBI
CTYJIEHTaMH B IUCbMEHHOM BHJIE.

[Ipu npueme 3auera no padboTe TpeOOBATH OTUET O MPOACIAHHON padoTe, e JOJKHbI
OBITH OTPa’KEHBI OCHOBHBIE PE3YJIbTAThl U BHIBOJIBI.

4.Yxa3zaHus 10 KOHTPOJIIO CAMOCTOSITEILHOM PabOThI CTYJIEHTOB

[To ycmoTpenuio npemnojaBaTes 3a/laHue Ha CaMOCTOSITENIbHYIO pabOTy MOXKET OBbITh
VMHAUBUAYAIbHBIM WK (POHTAIBHBIM.

[Tpu ucnosb30BaHUM UHAMBUAYATBHBIX 331aHUI TPEOOBATh OT CTYACHTa MUChbMEHHBIH
OTYET O MPOJIEIAHHOM padoTe.

[Ipn npumeHeHUM (GPOHTATBHBIX 3aJaHUM BECTH KOJUIEKTHBHBIE OOCYXIEHHUS CO
CTYJIEHTaMH OCHOBHBIX TEOPETUUYECKUX TOJOKEHHM.

C 1enpl0 KOHTPOJSI KAauecTBa BBINOJHEHHUS CaMOCTOSITENbHOM paboThl TpeboBaTh
WHJUBUAIYAJIIbHBIE OTYETHl (JOIYCTUMO BMECTO IHCBMEHHOIO OTYETa IPUMEHSTH
WHJMBUyaJIbHbIE KOHTPOJIBHBIE BOIPOCHI).

Meroanuyeckue yKkazaHusi AJsl CTYAEHTA

1. Ykazanus 1151 IpOCTyIIMBaHUS JISKIIUI

Ilepenq HayanoM 3aHATHM BHHUMATEJIbHO O3HAKOMUTHCA C Y4YEOHBIM IUIAHOM
MPOBEICHMUS JIEKIIUI U CIIMCKOM PEKOMEHI0BAHHOM JIUTEPATYPHI.

Ilepen mocemieHreM O4YEepEIHON JIEKIUU OCBEXHUTh B MAMSATH OCHOBHBIE KOHIIECTILIMH
NpolJeHHOro paHee Marepuana. I[loaAroroBuTh mpu  HEOOXOIMMOCTH  BOIPOCHI
npenogasatento. He Hao onacaThcesi, 4TO BOIPOCH! MOTYT OBITh IPOCTHIMH.

Ha nekuun ocHOBHOE BHHUMaHHE CJEIyeT yIelsaTh He (OopMyIaM U MaTeMaTHYECKUM
BBIKJIAJIKaM, a COJICPKAHUIO U3yYaeMbIX BOIIPOCOB, ONPEIETIEHUSM U TOCTAaHOBKAM 3a]1ay.



B npouecce u3yuyeHus JEKIMOHHOIO Kypca HEOOXOAMMO MO BO3MOXKHOCTH YacTO
BO3BpAILATECA K OCHOBHBIM TMOHSTHUSIM M METOJaM pelIeHUs 3a1ad (37eCh BO3MOXKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUHN CTYJIEHTOB).

XKenarenpHO MCHOJIB30BAaTh KOHCIIEKTHI JIEKIHM, B KOTOPBIX UCHOJIB3YETCS MPUHSTAs
npernojaBaTesieM CUCTeMa 0003HaYCHHI.

Jlist 6o1ee moapoOHOTO M3yUEHUS Kypca CIeayeT padoTaTh C PEKOMEHIOBAHHBIMU
JTUTEPATYPHBIMU UCTOYHUKAMH U BHOBb MOSIBISIOIIMMUCS UCTOYHUKAMU.

2. YKa3aHud 715 y4acTUsl B IPAKTUYECKUX 3aHATHIX

Ilepen nmocemeHneM 3aHATUSL YSICHUTh TEMY M CAMOCTOSATENIBHO U3YYUTh CBSI3aHHBIE C
HEW MOHATHS U METO/bI PEUICHUS 3a1a4.

[lepen pemenuem 3agad akTUBHO Y4YacTBOBaTh B OOCYXKJACHHHM C IpEIojaBaTelieM
OCHOBHBIX IOHSITUN, CBA3aHHBIX C TEMOM CEMHUHAPA.

B mpouecce pemieHus 3a1ad BECTU JIUCKYCCHIO C MPENOJaBATEIEM O NPABUIbHOCTU
MIPUMEHEHUSI METOJIOB UX PEILICHUS.

[Io BO3MOXHOCTH CaMOCTOSITEIBHO JOBOJUTH PEIICHHE MpelaraéMbIX 3aaad o
OKOHYaTEIbHOTO UTOTA.

B KoHIlE MpaKTUYECKOro 3aHATHsS MPU HEOOXOAMMOCTH BBISICHUTH Yy MPENoaBaTess
HESICHBIE BOIIPOCHI.

OcHOBHBIE pe3yJbTAThl BHIOJHEHUS pa0OThl HEOOXOAUMO pacreyararh.

3. Yka3zaHus 1Sl BBIIIOJTHEHUS JIA0OPATOPHBIX padOT

Cobmronate  TpeOOBaHMSI TEXHMKM O€30MACHOCTH, I 4Yero MpociyllaTh
HEOOXO/IMMbIE PA3bsICHEHUSI O MPABUJIBHOCTH MOBEAEHHUS B 1aOOpaATOPUH.

[lepen BhIMIOTHEHHEM JTAOOPATOPHON PaOOTHI TPOBECTH CAMOCTOSITENHLHO TOJATOTOBKY
K paboTe U3yunB OCHOBHBIE TEOPETUUYECKUE TIOJIOKEHHUS, 3HAHUE KOTOPHIX HEOOXOAUMO IS
OCMBICJIEHHOTO BBITIOJTHEHUS PaOOTHI.

B nporecce BbINogHEHUST pabOThI CIEAYET MOCTOSTHHO O0IAThCS C MpEenofaBaTesieM,
HE JIOMYyCKas MO0 BO3MOXHOCTH HEMPABUIbHBIX JICCTBUH.

OcHOBHBIE pe3yJIbTaThl FKCIIEPUMEHTOB HE00XOIMMO 3a(h)MKCUPOBATH B TUCBMEHHOM BHJIE.

IIpu cpaue 3avera mo paboTe MOATOTOBUTH OTYET O MpPOJEIaHHOW padote, Tne
JIOJIKHBI OBITH OTPaKEHBI OCHOBHBIC PE3YJIHTATHI U BHIBOJIBI.

4.Yxa3aHus AJisl BBITIOJHEHUS CAMOCTOSITEIbHONU PabOTHI

[Tonyuuts y mnpenojaBaTeisi 3aJaHUE W CIKHCOK PEKOMEHJOBAHHOW JUTEpaTypHI.
N3ydeHne TeopeTHUeCKUX BOMPOCOB CIEAYET MPOBOAUTH 110 BO3MOKHOCTH CAaMOCTOSITEIBHO,
HO TIPU 3aTPYAHEHUAX 00paIlaThCs K MPErnoaBaTelo.

[ToaroToBUTH MUCHMEHHBIN OTUET O TIPOJICTITAHHON padoTe.

[Ipu BbIMOJSIHEHUU (PPOHTAJIBHBIX 3aJaHUN MO YCMOTPEHMIO MpernojiaBaTeis padota
MOXKET OBITh OIlcHEHa 0e3 MUCHbMEHHOTO OTYeTa Ha OCHOBE OTBETOB HA KOHTPOJIBHBIC
BOITPOCHI, MPU YCIIOBUM aKTUBHOM CaMOCTOSITEILHOM PaOOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIbHBIE BOMPOCHI.



OnenuBanue CTYACHTA HA IK3aAaMCHEC 10 JTUCIHUIIJIUHE «DPU3uKaN»:

Babl
(uToroBoit OcBoeHnue
N N . TpeGoBanus kK 3HAHUAM
PEUTHHIOBON | KOMMNeETeHIHit
OLIEHKH)
100-85 [TponBunHyThIii | OTBETHI Ha MOCTABJICHHBIC BOIIPOCHI MOJHBIC, YETKUE U Pa3BEPHYTHIE.
YPOBEHb Pemenust 3amad  JOTHYHBL, JOKa3aTelIbHBl W JEMOHCTPHUPYIOT
aQHAJIMTUYECKUE U TBOPUYECKHE CIOCOOHOCTH CTY/ICHTA.
84-70 Cpennuii JlaroTcs TOJIHBIE OTBETHI HAa IIOCTaBJICHHbIE BOINpPOCHL. I[lokaszaHo
YpOBEHb YMEHHE BBIACIATh IMPUUYMHHO-CIEACTBEHHbIE CBsi3u. [lpu perienun
3aJad  JIOMYIICHbl HE3HAUYMTENbHBIC OIIMOKH, WCIPaBICHHBIE C
TTOMOIIBIO «HABOSIINX» BOIIPOCOB MPEIoiaBaTes.
69-60 BbazoBbrii OTBeThI Ha BOMPOCHI U PELICHHs MMOCTABJICHHBIX 3a7ad HEIOCTAaTOYHO
YpOBEHb nosinble. Jloruka m mociIenoBaTENbHOCTh B PELICHUH 3a7ady HUMEIOT
HapymeHus. B oTBeTax 0TCyTCTBYIOT BBIBOJIBI.

Crynent, monyuuBiui meHee 60% OT MakCHUMabHOTO Oajuia 3a pa3iaei AUCIUTIIAHBI
WJTH TIPOMEXYTOYHYIO aTTECTAINIO, CAMTACTCSI HEATTECTOBAHHBIM I10 JTAHHOW JUCITUTUIHHE.

HToroBas olleHKa BBICTABIISICTCS ITyTEM TEPEBO/Ia HAOPAHHBIX OAJIJIOB B COOTBETCTBUHU
CO CJIEIYIOIIEH TabIuIIeH:

Ornenka 1o 5-0auIbHOM IIKaje LyTnis, amies 52 pesie o Ouenka ECTS
DK3aMeH
5 — «omauunoy 90-100 A
85-89 B
4 — «xopoutoy 75-84 C
70-74 D
3 —«o » 65-69
(VOOBIIeMBOPUMENbHO 60-64 E
2 — «Hey0061emBoOPUMENLHOY Menee 60 F

YueOHO-MeTOANYeCKOEe U HH(POPMAIITMOHHOE o0ecnieueHre Y4eOHOM TN CIMTIMHBI
OO6s3aTenbHbIC U3TaHUS

1. CuByxuH, /. B. O6umit kypc ¢usuku: Yueb. mocobue: s cTyd. GU3NYECKUX
cret.By3oB. B 5 -tu T. T.1. Mexanuka / JI. B. CuByxun. - 6 e uza., crepeor. - M. :
duzmatiut, 2020. - 560 c. https://reader.lanbook.com/book/185713#1

2. CuyxwuH, [[. B. O6mmii kypc ¢uzuku: Yued. mocodue mis CTyd. (Pu3nuecKux
cner.By30B. B 5 -tu T. T.2. Tepmonunamuika u mosnekyisipHas gusuka / J[. B. CuByxuH. - 6
¢ u3., ctepeotir. - M.: ®usmatiut, 2021. -544 ¢. https://e.lanbook.com/book/185719

3. CuByxwuH, [I. B. O6mmit kypc ¢usuku: Yded. mocodue misi crya. GU3HMUIECKUX
cret.By30B. B 5 -tu T. T.3. Dnexrpuuecto/ JI. B. CuByxuH. - 6 € u3z., crepeoTurl. - M. :
duzmataut, 2020. - 565 c. https://e.lanbook.com/book/185725

4. CuyxuH, JI. B. O6mwmit kypc ¢usuku: Yuebd. mocodbue s CTyId. PU3HMIECKUX

cner.By30B. B 5 -tu T. T.5. Atomuas u sinepnas ¢usuka/ J[. B. CuByxun. - 63¢ usm.,
crepeotull. - M. : ®dusmariut, 2013. -784 c. https://e.lanbook.com/book/185730

5. Tpodumona, T. U. Kypc ¢usuku ¢ mpumepamu pemenus 3agad. B 2-x T.T.1.
Mexanuka. MonekynspHas ¢usuka. Tepmoaunamuka. Inexkrponaunamuka: Yueonuk / T. U.
Tpodumosa, A. B. ®upcos.- M: KHOPYC, 2015. - 592 c.



https://reader.lanbook.com/book/185713#1
https://e.lanbook.com/book/185719
https://e.lanbook.com/book/185725
https://e.lanbook.com/book/185730

6. AxcenoBa E.H. O6mas ¢uszuka. KomeGanuss u BoJHBI (IJ1aBbl Kypca): yuyeOHOe
nocobue / E.H. AkcenoBa. — 2-¢ uzn., ucnp. — Cankr- IlerepOypr: Jlanp, 2018. — 72 c.
https://e.lanbook.com/reader/book/103055/#1

7. AxcenoBa E.H. O6mas ¢usuka. TepmoauHamMuka U MOJeKyJispHas (u3uka (TIaBbl
Kypca): yueoHoe mocobue / E.H. AkcenoBa. — 2-e usn., ucnp. — Cankr- I[letepOypr: Jlans,

2018. — 72 c. https://e.lanbook.com/reader/book/103058/#1
8. AkcenoBa E.H. OOmas ¢usuka. Ontuka (rnaBsl Kypea): yae6Hoe nmocodue / E.H.

AkceHoBa. — 2-e¢ wusn., wucnp. — Cankr- IlerepOypr: Jlaws, 2018. — 76 c.
https://e.lanbook.com/reader/book/103057/#1

9. AkcenoBa E.H. OOmas ¢usuka. DJIeKTpUYecTBO M MarHetusM (TJaBbl Kypca):
yuebHoe nocobue / E.H. AkcenoBa. — 2-¢ u3n., ucnp. — Cankr-Ilerepoypr: Jlans, 2018. —

112 c. https://e.lanbook.com/reader/book/103059/#1 .
JlomoIHUTENIbHBIC U3aHUS

10. Kamammawkos, H. II. OO6mas ¢usuka. COOpHUK 3agaHUil W PYKOBOACTBO K
pemmenuto 3anad : yaeonoe mocoowue / H. I1. Kamamuukos, C. C. MypaBbeB-CMUPHOB. — 3-€
u3n., crep. — Cankr-IleTepOypr : Jlanb, 2020. — 524 C.
https://e.lanbook.com/reader/book/130574/#519

11. KopsiBos, B. I1. Mertossl penienus 3aqayu B o0mieM kypee gusuku. Mexanuka: Yueo0.
nocobue st ¢ty By3oB / B. I1. KopsBos. - 2 - € uzn. ucmp. - M.: Crynenr, 2012. - 382 c.

12. KopsiBoB, B. I1. Metons pemienus 3aaa4 B o0mieM Kypee ¢usuku. Teopust, GopmyIbl,
Tabmuibl: Yueo. nocodue ams ctya. By30B / B. I1. KopsiBos. - M.: Crynenrt, 2014. - 446 c.
13. Uponos, N.E. 3amaun mo o6mieit ¢pusnke : yaedHoe mocodbue / 1.E. Uponos. - 14-¢
usf., crep. - Cankr-IlerepOypr: Jlans, 2016. - 416 c. https://e.lanbook.com/book/94101
YyebHo-MeToAnueCcKre 0CoOus

14. 3akoHbI TEII0BOTO M3MydeHus [TekcT] : MeToa. yka3. K TPOBEICHHIO IPAKT.
3aHATUN mo nucl. "®duzuka" gns crya. Hanp.: 27.03.04 "ViopaBieHue B TEXHHYECKHX
cucremax", 18.03.01 "Xwumunueckas texnonorus', 15.03.01 "MammHocTpoeHue" O4YHOU
¢dbopmbl 00y4. / coct. Yepnosa H. M. — banakoso: BUTU HUAY MU®U, 2017. - 20 c.

15. KBanTtoBble cBoiicTBa cBeTa [TekcT] : MeToA. ykas. K IPOBEACHUIO MTPAKT. 3aHSITHI
no gucu. "®usuka" pus cryn. Hamp.: 27.03.04 "YnpaBieHue B TEXHHUYECKHUX CHCTEMAax',
18.03.01 "Xumnueckas Texroyorus", 15.03.01 "MammuHocTpoenue" o4HoM (opmbl 00yd. /
coct. Yepnosa H. M. - banakoso: BUTU HUAY MUDU, 2017. - 32 c.

16. Snepnas mozaenb aroma Bogopona, noctyiarsl bopa [Tekct] : Meron. ykas. k
MPOBEACHUIO MPAKT. 3aHATUN 110 nucl. "duzuka" mis crya. vanp.: 27.03.04 "Ynopasnenue B
TEXHUYECKUX cucremax", 18.03.01 "Xumudeckas TEXHOJIOTHSA", 15.03.01
"MammHoctpoenue" ouHoi ¢opmbl 00yd. / coct. Yepnoa H. M. - BbanakoBo: BUTU
HUAY MU®U, 2017. - 20 c.

17. OcHoBbl BomHOBOW onTukK [TekcT]: Meroa. yka3. K BbIN. Jab. pald. Mo awucIl.
"®usuka" st CTYI. TEXH., CTPOUT. CIell. U Hamp. Bcex ¢hopm o0yd. / coct. Tepemmn FO. B.
- bamakoBo: BUTU HUAY MUDU, 2016. - 32 ¢

18. M3y4yeHrne OCHOBHOI'O 3aKOHA BpAIATEIbHOTO ABMXEHUS [ TeKCT]: METOM. yKas. K


https://e.lanbook.com/reader/book/103055/#1
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BbIN. Ja0. pald. nmo auci. "dusuka" nuas cryd. TEXH., CTPOUT. CIHEll. M Hamp. MOATOT. BCEX
dbopm 00yu. / coct. [lonropror A. A. - banakoso: BUTU HUAY MU®DU, 2016. - 24 c.

19. Marematnyeckuii MasTHUK [Tekct] : MeTona. ykas. K BBIIN. Jila0. pal. Mo JuCIIL.
"ObOmas ¢uzuka (Mmexanuka)" s cryna. crern.  14.05.02 "AToMHBIE CTaHIIMH:
MPOEKTUPOBAHKE, SKCIUTyaTallusi U MHXKUHUPUHT" O4HOU popmbl 00yd. / coct. UepHona H.
M. - banakoso: BUTU HUAY MUDU, 2020. - 20 c.

20. ®usnyeckuii MasTHUK [TekcT] : MeTOA. yKa3. K BbIN. J1ab. pad. mo guct. "OO6mias
¢busuka (Mexanwka)' mig cryd. cner. 14.05.02 "ATOMHBIC CTaHIMH: TPOCKTUPOBAHUE,
AKCIUTyaTalusl 1 WHXUHUPUHT" ouHON (popMbl 00y4. / coct. UepnoBa H. M. - banakogo:
BUTU HUAY MUDU, 2020. - 20 c.

21. W3yyenue crmekTpa aromMa BOAOpOJAa M OIpeAelieHHe MocTossHHOM Punbepra
[Texct]: MeTOA. yKa3. K BhII. j1a0. pad. mo auct. "®dusuka" mj1s CTya. TEXH., CTPOUT. CIIECIl. |
Hamp. nmoAroT. Bcex ¢opm obOyu. / coct. IloaropuoB A. A. - bamakoBo: BUTU HUAY
MU®DU, 2019. - 20 c.

22. Vzyuenue >¢dekra Xoma B HOTynpoBogHUKax [ TekcT]: MeTos. ykas. K BbIM. J1a0.
pab. mo nuct. "®uszuka" IS CTyA. TeXH.,CTPOMT. CHEIl. M HaIp. MOJAroT. BceX ¢opm o0yd./
coct. [Toaropuos A. A. - banakoso: BUTW HUAY MU®DU, 2019. - 20 c.

23. OmnpeneneHre OTHOIICHUS TETUIOEMKOCTEH BO3/yXa MPU MOCTOSHHOM JIaBJICHUU U
obbeme metonoM Krnemana-Jlezopma [Tekct] : MeTon. yka3. K BbIN. Ja0. pad. Mo JHCII.
"OOmas ¢usuka (MoyiekyisipHas ¢u3uka U TepMoauHamMuka)" s ctya. crei. 14.05.02
"ATOMHBIE€ CTAHIIUU: TPOCKTUPOBAHKE, IKCILTyaTaAlUsI U MHXUHUPUHT" OUHOU (HOpMBI 00YHY.
/ coct. Uepnoa H. M. - banakoso: BUTU HUAY MU®U, 2021. - 24 c.

24. OnpeneneHue MOJISIPHOM MacChl ¥ TWIOTHOCTH Bo3ayxa [ Tekcer] : MeTon. ykas. K BBIIL
nab. pab. mo muct. "O6mas ¢usuka (MonekyisapHas (Gu3MKa U TePMOJUHAMUKA)" Ui CTY/I.
coernl. 14.05.02 "AToMHbIE CTAaHIIMU: TPOEKTUPOBAHUE, FKCILTyaTallUsl U UHKUHUPHUHT' OYHOMU
(dopMbl 00yu. / coct. UepHosa H. M. - banakoso: BUTU HUAY MU®DU, 2021. - 20 c.

25. Onpenenenre N3MEHEHUs SHTPONTUH TPY HATPEBaHUU U TUTABIIEHUH 0JIoBa [ TeKcT]
: METOJ. yKa3. K BbII. Ja0. pa0d. mo aucu. "OOmas ¢usuka (MmoJiekylspHas (u3uka u
tepmMoauHamuka)" s ctyd. croen. 14.05.02 "AToMHBIE CTaHIMM: NPOEKTHPOBAHUE,
SKCIUTyaTalusi U MHXKUHUPUHT" ouHOM (hopmbl 00y4. / coct. UepHnoa H. M. - Bamakogo:
BUTU HUAY MUDU, 2020. - 20 c.

26. OcHOBHBIE TpaBWJa OpraHU3AlUM >KYPHAJIOB W TPEJCTABICHUS PE3YyIhTaTOB
pPacyeToB MPH BHITIOJIHEHUH JTabopaTOpHBIX padboT [TekcT] : MeTo. yKas. K BhIM. Jab. pad. mo
¢uzuke s ctya. Bcex (opm o0yu. / coct. UepnoBa H. M. - banakoso: BUTU HUAY
MU®DU, 2020. - 32 c.

27. ViccnenoBanue TEIUIOBOTO M3y4eHHsSI aOCOIIOTHO depHOro Tena [TekcT] : meTon.
yKa3. K BbIT. J1a0. pab. mo auci. " Atomuas ¢usuka" mis crya. croer. 14.05.02 "Atomubie
CTaHIIMU: TIPOCKTUPOBAHHE, OKCIUTyaTalldsd W WHXAHUPUHT" OYHOUW QopMbl 0o0y4d. /
coct. Uepnosa H. M. - banakoso: BUTU HUAY MUDU, 2019. - 16 c.

28. OmpeneneHus pe30HAHCHOrO TMoTeHIMana MetojgoM @dpanka m 'epna [Tekcr] :

METOJI. yKa3. K BbIN. jJab. pa0d. mo auci. " AtomHas ¢usuka " mis ctyn. crem. 14.05.02



"ATOMHBIE€ CTAHIIUU: TPOCKTUPOBAHKE, IKCIUTyaTaAlUs U MHXUHUPUHT" O4HOU (OpMBI 00YHY.
/ coct. YUepnoa H. M. - banakoso: BUTU HUAY MU®DU, 2019. - 20 c.

29. NUzyuenue 3akoHOB BHelIHEro Ghorodddekxra u onpeneneHue noctossHHou [lnanka
" 11 CTyA. CIHEI.

[TekcT] : MeTon. yKa3. K BbIN. J1ad. pabd. mo auci. " AtomHas ¢u3uka
14.05.02 "ATOMHBIE CTaHLMH: MPOECKTUPOBAHME, IKCIUTyaTallMsl W WHXXUHUPUHT' OYHOMN
dbopmbt 00y4. / cocT. YUeprosa H. M. - banakoso: BUTU HUAY MUDU, 2019. - 20 c.

30. M3smepenne TeMriepaTypbl pacKaJIeHHBIX TN ¢ IIOMOIIBIO OMTHYECKOTO MHPOMETpa
[TekcT] : meTod. yka3. K BbIN. J1ad. pal. mo auci. "AToMHas Quiuka" s CTyI. CIHell.
14.05.02 "ATOMHBIE CTaHIMU: MPOCKTUPOBAHUE, IKCIUIyaTalusi W WHXXUHUPUHT' OYHOU
¢dbopmbl 00y4. / cocT. Yeprosa H. M. - banakoso: BUTU HUAY MUOU, 2019. - 20 c.

31. U3yuenne kocMuueckux Jydeil [TekcT] : MeTol. yka3. K BhIM. jJab. pad. mo Aucil.
"SAnepuas ¢usuka" mna crya. coer. 14.05.02 "AToMHBIE CTaHIMH: MPOEKTUPOBAHHE,
JKCIUTyaTalusl 1 MHKUHUPUHT" o4yHOM (hopmbl 00y4. / cocT. UepHoBa H. M. - BanakoBo:
BUTHU HUAY MUDU, 2019. - 28 c.

32. HccnemoBaHwe TPEKOB HWOHU3HPYIONIUX YACTHUIl B BBICOKOTEMIIEPATypPHOI
muddy3nonHort kamepe [Tekct] : MmeTon. yka3. K BbIN. jad. pabd. mo guci. " SnepHas
¢uzuka)" s cryn. cnerl. 14.05.02 "AToMHbIE CTaHIIMK: TPOCKTUPOBAHKE, IKCILTyaTAIHs U
UHXUHUPUHT" ouHOM (opmbl 00yu. / coct. Uepnoa H. M. - bamakoso: BUTHU HUAY
MU®DU, 2020. - 28 c.

MarepuajbHO-TeXHHYECKOE o0ecneyeHue Y4eOHOM AMCUMILIMHBI

JIekIIMOHHBIE W TMPAKTUYECKUE 3aHSATUS TPOBOMAITCS B Y4YEOHOM ayauTOpHUH,
000py/IOBaHHON  BHUJACONMPOEKTOPOM,  SKpPaHOM, IMEPCOHAIBHBIM  KOMIIBIOTEPOM U
JTUHAMUKAMH.

JlabGopaTopHble 3aHITHs IPOBOATCS B TabopaTtopun «Dusnka (MexaHuka)y, «dusuka
(monekymnsipHas ¢usnka)y, «Du3nka (3JEKTPUUECTBO U MAarHETU3M)», «Du3nka (aToMHAs U
snepHasi pu3nka)», OCHAIEHHOW J1abopaTOpHBIM OOOpPYAOBAaHWMEM ISl BBIMOJHEHHS BCEX
J1a00paTOPHBIX pabOT COTJIACHO MEepeUHs Ja00paTOPHBIX PadoT.

st camocTosiTenbHOM pabOThl  OOyYarOIUXCSd HWMEIOTCS  CHeIUaIu3upOBaHHBIC
MOMEIIEHUsI, 000pYIOBaHHbBIE TIEPCOHATBHBIMU KOMITBIOTEPAMU C BBIXOJIOM B MHTEpHET U ¢
JOCTYIIOM K  DJIEKTPOHHO-OMOJIMOTEYHOM CHCTEME, DJJICKTPOHHOW OHOIMOTEKE W
AIIEKTPOHHON HMHGPOPMAIIMOHHO-00pa30BaTEeNbHON Ccpefie By3a, a TakkKe K JPYruMm
OuOMoTeYHBIM (POHIAM.

[Iporpamma cocrtaBiieHa B cooTBeTcTBUM ¢ TpeboBanusimu OC HUAY MUOU u
y4eOHBIM TJIAHOM OCHOBHOM 00pa3oBaTeIbHOM MPOTPaMMbl MO HAMPABJICHUIO MOJITOTOBKHU
18.03.01 «XuMu4eckasi TEXHOJIOTHSD.

PaGouyto mporpammy cocraBui: ipodeccop, UepHora H.M.

Penensenr: nouent, bapanosckas JI.B.

[Iporpamma omo6pena Ha 3acegannn Y MKH 18.03.01 « Xumudeckass TEXHOJIOTHSD.

[Ipencenarens yueOHO-MeTOMUecKoM komuccun Yepnora H.M.



