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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 QUCHUIIIMHBI IOJPKHO OCHOBBIBATBHCS Ha CIEAYIOIIEM NpOo(hecCHOHaTbHOM
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:

— AJ/02.6. Pa3paboTka HOBBIX M COBEPIICHCTBOBAHHE JCHCTBYIOIIMX METOI0B
MPOBEJICHUS aHAJIM30B, UCIILITAHUN U UCCIICIOBAHUN;

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

Komnerenuuu odyuarmerocsi, opMmupyembie B pe3y/ibTaTe 0CBOCHUS TN CHUIITUHbI

B nporiecce ocBoeHMs TaHHOM AUCHUIUIMHBI y CTyJIeHTa (GOPMUPYIOTCS CIEAYIOIINE

KOMITETEHIINH:



—yHUBEPCAIbHbIE

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: IpuMeHsATh 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 MOXO0a JIS
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 CITyJaiiHbIX
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 UCIIOIh30BAHUEM
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,




TEXHOJIOTHSIMHU TPUOOPETEHUSI.
HCIIOJIb30BAHMS U OOHOBJICHUS
COIIMOKYJIBTYPHBIX ¥ TPO(HECCHOHATBLHBIX
3HaHUM, YMEHUH, U HaBBIKOB; METOIMKAMU
CaMOPa3BUTHS U CaMOOOpa30BaHUS B
TEUCHHUE BCEH KU3HU C UCIOIb30BaHUEM
M (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, aHaNIM3a U CUCTEeMAaTU3allUuU
JAaHHBIX TEXHOJOTUYECKOIO Mpoliecca
B-OIIK-2 BinameTh: MaTeMaTHYECKHUMH,
¢u3nueckuMu, GU3HKO-XUMHUICCKUMH,
XUMHYECKHUMH METOJIaMU PEIlIeHUs 3a7a4
JUISL OIIPEJEIIEHNUS [TOCIEA0BATEIbHOCTH
POBEJICHUS aHATTU30B (PU3HUKO-
XUMHUYECKHUX XapaKTEPUCTUK ChIPbS,
BCIIOMOTaTeIbHBIX MaTepUAIOB U TOTOBOM
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 UCCIIEIOBAHUS U B

9KCIIEPUMEHTAJIbHBIE JaHHbIE 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




MojaenupoBanus, Teopernueckoro | B-IIK-1 Bragers MeTogaMu moaroToBKu
1 DKCIIEPUMEHTAIILHOTO METO/IMYECKOTO PYKOBOJICTBA O
WCCIICTIOBAHMS MPOBEACHHUIO (PU3UICCKUX U XUMHUIECKUX
BKCHepI/IMeHTOB u HaquO-
HCCJICIOBATEIBLCKUX padoT

Bauatm BOCIIHTAHHUS, P€AJIN3YEMbBIC B PaAaMKaxX 0CBOCHUA JUCIUILINHDBI

Hcnonb3oBanue BosJjieuenue B
HanpaBienue Co3nanue ycJioBHi, BOCIUTATEIbHOTO PA3HOIIAHOBYIO
/menn o0ecreYnBaOIIMX NOTeHHAJIa y4eOHOMH BHEY4eOHYI0
AUCHUTLIUHBI AeSTeJIbHOCTh
[Tpodeccuona | - hopmupoBanue Hcnonb3oBanue 1.Opranu3zaius Hay4yHO-
JIHOE U | KYJIbTYpPBI BOCIIMTATEIbHOIO HPAaKTUICCKUX
TPYI0BOE UCCIIEN0BATENbCKOM 1 IOTEHIMANA JUCLUILIMH KOH(epeHIHi 1 BeTped
. BEIYLIUMU CIICIUATUCTAMU
BOCTIUTAHHE WHXCHEPHOU poeCCHOHATLHOTO MOIYIIS .
BI6 MPEIIPHUATHIA TOpoia U
nesitensHocTy (B16) Uit popMHUpOBaHUS BETCPAHAME ATOMHOIH
WHXCHEPHOTO MBIIIICHUS oTpaciy.
WHKXEHEPHOU KYJIbTYPHI 32 2. Opranuzanus u
CYET MPAKTUIECKHUX MIPOBEJICHUE MPEAMETHBIX
CTYJEHYECKHUX uccienoBanuii | OTUMIIMAL 1 yqacTHE B
COBpPEMEHHBIX KOHKYypcax
npodeccunoHanIbHOTO
MIPOU3BOJICTBEHHBIX CHCTEM;
_ MacTepCTBa.
TIPOCKTHOM NICATCILHOCTH 3.Yyactue B €XKeroaHbIX
CTYICHTOB 110 pa3pabOTKe 1 AKIUAX CTYACHUYECKHX
ONITHMH3AIIH CTPOUTENBHBIX OTPSIOB

TEXHOJIOTHYECKUX CHUCTEM,
CBSI3aHHOM C peleHueM
peabHbIX
IIPOM3BOJICTBEHHBIX 33/1a4;
IPOXOXKJICHUS Yepe3
Pa3HOOOpa3HbIE UTPOBBIE,
TBOpUYECKUE, PECTUBAIbHbBIE
dbopmbl, TpeOyrolre aHaIu3a
CIIOKHOT'O 00BEKTa,
MOCTAHOBKHM OTHOCHUTENIBHO
HEro rnpeodpa3oBaTeIbHbIX
3a[a4 JUIsl UX ONTUMAIBHOTO

pelIeHusl.

CTpykKTypa u conepxaHue y4eOHOM IMCUMIIINHBI
JucuunnuHa npenogaercs cTyaeHTaMm B 1, 2 u 3 cemectpax. OOmas TpyJ0eMKOCTb
MUCIUIIINHGBI cOCTaBiIsgeT 12 3a4eTHRIX equHuIIbl, 432 ak. Jaca.



Kanenaapublid miian

Buabi yueOHoi
AeATeTbHOCTH
- (4ac.) Makcu
d:a( é HaumeHoBaHue ) ° ATTecTanus M:?I;H
o 2 paszesa/TeMbl < 2 paszieia 5
2 ol (=% < aJ1Ja
- P AUCHUILIUHBI g ) (popma)
- 2| § | E ame
2
AHEAEIE i
g |55 |E|0C
1 cemecTp
1 |1 Kunemaruka matepuanpionr | 40 8 6 4 20 YO
touku. Kunemarunka
BpAaIllaTeIbHOTO ABM)KCHUS 30
2 JluHamuika TocTymareiapHoro | 42 10 |6 6 20
JIBUKCHUSI. Junamuka
BPAIaTEIbHOTO JIBUKCHUSI.
3 Kosiebanus 1 BOJIHBI 36 8 4 4 20 YO
2 |4 CrieninanpHast Teopus | 26 6 - 2 20 30
OTHOCUTEIIbHOCTH.
Bua npomexyTo4HON arTecTalnu JK3aMEH 40
Hroro 1144 |32 |16 |16 |80 100
2 cemecTp
3 5 MoutekymsipHas Gpu3uKa. 34 8 4 2 |20 T1 30
6 TepmoarHaMuKa. 38 8 4 6 |20
7 DJIEKTPOCTATUKA 36 8 4 4 120 T2 30
4 |8 MarnuTHoe nosue 36 8 4 4 120
Bua npomexyTo4HON arTecTaluu JK3aMEH 40
Hroro 144 [32 |16 |16 |80 100
3 cemecTp
9 BonHoBas ontuka. 26 6 2 2 |10 YO
5 10 TemioBoe U3ilyuyeHue. 26 4 4 2 |10 30
11 KopnyckynsapHo-BoHOBOM 11 4 2 2 |10
JyaJIu3M.
12 OcHOBBI KBaHTOBOH | 23 4 2 2 (10 T3
MEXaHUKHU.
6 |13 KBanrtoBas Teopus tBepporo | 11 4 2 2 |15 30
Telna.
14 OCHOBBI siIepHON (PU3HUKH 11 10 4 6 |25
Bun npomexyTo4HOM aTTecTanuu 3auer ¢ 40
OLICHKOM
Hroro | 144 [32 |16 |16 [80 100
Coaep:xaHue JIEKIIHOHHOT0 Kypca
Tema jexkumu. Bcero Yueouo-
Bonpocsl, oTpadéaTbiBaemMble HA JTeKIHH qacop | "o AMHIECKOE
obecrneyenne
1 cemecTp
Kunematuka matepuanbHoii Touku. Kiaccupukanus ABUKEHUU. 8 1,5
Pannyc- BekTop, TpaekTopus, nyTh M nepememieHue. [IpuHnmn




HE3aBUCUMOCTH JBWKeHHH. CKOpOCTb, YCKOpEHHE U IyThb IpHU
MOCTYIATEIbHOM JABUKECHUU.

KpuBoauneiinoe aBm:keHue. lleHTpocTpemuTenbHOE YCKOpPEHUE.
KunemaTuka BpamaTeabHOro ABUKEHUS

3axonbl HeloToHa. Buasl B3aumMoaeiicteuii. Cuiia 1 Macca. Buabl cui B
Mexanuke. Cuiia rpaBUTAllMOHHOTO MPUTSHKEHUSI, CUJIA TSKECTH M BEC
Tena. MmMnynbse Telna M UMIYJIbC CHIIBl. 3aKOH COXPaHEHUs] MMITYJbCa
st cucreMbl Ten. Llentp Maccel cucrteMbl Ten. Paborta, MOIIHOCTB,
sHeprud. Kunerndeckas ¥ moTE€HUUAJIbHAS SHEPIrUs. 3aKOH COXPaHCHUS
SHepruu. JlMHaAMHUKa BpallaTeabHOrO JBHXEHUA. MOMEHT CUJIbl U
MOMEHT UHEPIMHU. 3aKOH COXPAHEHUSI MOMEHTa UMITYJIbCa.

JIuHamMmMKa BpalaTEeIbHOTO JBWKEHHS. MOMEHT CUJIBI U MOMEHT
WHEPLHH. 3aKOH COXPAHEHUSI MOMEHTa UMITYJIbCa

10

1,5

KoJsiebaTesbHoe  IBH:KeHHE. HudbdepennnanbHoe  ypaBHEHHE
TapMOHUYECKHX  KOJEOaHWH  MaTeMaTH4ecKoro, (U3NYECKOro U
OPYKHUHHOTO MAasTHUKOB. AMmIuidtyna, ¢asa, 4YactorTa U MepHoJ
kosiebanuii. BotHoBoe 1BH:KeHMe. [Ipo1obHBIE U TTOTIEPEYHBIE BOJTHBI.
VYpaBHenue BoiHbl. da3oBas u rpymnmnoBas cKopocTb. J[TMHA BOJHBI U
yacToTa. DHeprus BoJaHbL. CiioxeHue BoH. CTOSIYME BOJTHBI.

1,5

[MocTyaaTsl cHenuaJbHOW TeOPUH OTHOCUTENbHOCTH. [loHsATHE
untepBana. CpoiictBa wuHTepBana. [IpeoOpasoBanus  JlopeHua.
OWHINTCHHOBCKHMI 3aKOH cioxeHus ckopocredl. Oddexrer CTO.
PensiTuBHCTCKUE BBIPQKCHUS JJIs1 SHEPTUH U UMITYJIbCA

1,5

2 cemecTp

MoaexkyaspHas ¢u3uka. Macca u pasMmepbl Mojekyd. Ywucio
ABoragpo. MWnpeanbnbiii ra3. TepMoauHaMuyeckue IapaMmeTphl.
VYpaBHenue  cocrosHusA.  M3ompoueccel.  OCHOBHOE — ypaBHEHHE
MOJIEKYJIIDHO-KMHETUYECKOM  TEOpUM  ra3oB  JUId  JABJICHUS.
Pacnpenenenne Makcseina-bonbiiMana MOJEKy rasa 1o CKOPOCTSM.
Uucno creneneit cBobozabl. PacmpeneneHue sHEpruum Mo CTENEHSM
CBOOOIBI

2,3,6,8

Tepmonmnamuka. [ Havyano TtepMmoaumHamuku. Teruiora, pabora u
BHYTpeHHss1 »dHeprusd. Ilpumenenwe [ Hagasa K H30mpoLEcCaM.
AnunabaTuyeckuii U MOJMTPONMUYECKUM mporiecchl. TeroBas MalIMHa U
ee KII. Lukn Kapho.

2,3,6,8

DJIEeKTPOMarHuTHOe B3auMo/ieiicTBHe. DIEeKTPUUECKU 3aps]. 3aKoH
Kymnona. IIpunnun cynepnozunnu. Teopema ["aycca.

Pabora cun snextpocratndeckoro mois. Ilorenuman. CBszp Mexay
NOTEHLIMAJIOM U HanpshkeHHOcThlo. Teopema ["aycca.

ITone B BemectBe. [uanextpuku. WHIyKIHA 3IEKTPOCTATUYECKOTO
nosis. IIpoBOJHMKM B 3JIEKTPOCTATHUYECKOM IIOJIE. DJIEKTPOEMKOCTb.
KoHzeHcaTopbl.  DnIeMEHThl  KJIaCCUYECKOM JJIEKTPOHHOM  TEOpHH.
[locTosiHHBII TOK W €ro xapakrepucTuku. 3akoH Owma B
nuddepennmanbaon popme. 3akon Oma 11 HEOJHOPOIHOTO yJacTKa 1
Ju1st mosiHOM 1ienu. 3akoH [xoynsa-Jlenia.

2,3,6,8

MarnuTHoe moJie. 3akoHbl Amnepa u buo - CaBapa - Jlammacca.
Teopema o upkyasuu. MarautHoe noje ABMXKYyIIMXCs 3apsoB. Cuna
Jlopenua. Pabora nepemMerenusi KOHTYpa ¢ TOKOM B MarHUTHOM IIOJIE.
MarHuTHBII MOMEHT. 3aKOH JJICKTPOMArHUTHON WHAYKIMHU. SIBIeHUe

2,3,6,8




caMOoMHAYKIMU. WHAYKTUBHOCT,. MaruutHoe T1oJie B BEIIECTBE.
Knaccudukanust maraeTukoB. deppoMarHeTu3M. DJIEKTPOMArHUTHBIC
KoyieOaHusl. SIBieHue pezoHaHca.

Cucrema  ypaBHeHud  MakcBemmia B auddepeHIMaIbHOl U
uHTErpanbHoi popme. [Inockas anekTpoMarHuTHasE BOJTHA.

3 cemecTp

KorepeHTHOCTD. Wutepdepennms JIEKTPOMAarHUTHBIX BOJIH.
MmuoronyueBass untepdepennusa. Ilpunmun [roiirenca u [roiirenca-
Openensa, 30Hbl Ppenens, mwiomans 30H DpeHens, amumTyna
BOJIHOBOTO (PpOHTA

JAudpakousi  IJIEKTPOMATHUTHBIX BOJH HAa  OTBEPCTUU U
nepuoauueckor crpykrype. Hudpakuus Dpenens m Dpaynrodepa.
Ioasipm3anms  3JIeKTPOMarHUTHbIX BOJH. llonmsgpusamus npu
oTpaxkeHuu. Yron bprocrepa. [ucnepcus cBera. JneMeHTapHasi TEOPUs
JUCTIEpCUU

4,7

TenuioBoe u3/y4yeHHe U ero xapakrepucTuku. 3akoH Kupxroda mms
TEIUIOBOIO  M3JIyu4eHHUs. OKCIIEPUMEHTAJIbHbIE 3aKOHbl M3JIyYCHMS
a0COJIFOTHO YEPHOTO TeJa.

4,7

KBanroBbiii xapakrep u3aydenusa. Popmyna Ilnanka. M3nyuenue
peanbHbix Ten.  Poroaddexr. Omnbitel  CroseToBa. YpaBHEHUE
Onnmreitna st porosdpdexra. Dpdexr Komnrona. KopmyckymspHo-
BoHOBOM Jnyanu3Mm. Teopus ne bpoitna. WHTepnperanus BOJIHBI-
yactullbl. BosiHOBOM naker. BoiHa BeposiTHOCTH

4,7

Crpoenune aroma. Teopus atoma Bomopona no bopy. CooTHomeHue
HeonpeaeneHHocTed. Oneparopbl B KBAHTOBOM MEXaHUKE. YpaBHEHHUE
[Ipenunrepa. YpaBHenue IllpeauHrepa mus aroMa BOAOPOJA.
KBantoBas Teopus aroma Bojopona. KsanroBele umcna. I[lpumHiun
[Taymu. ITpocreitmume citydan IBUKEHHUS MUKPOYACTHUIL: TOTEHIHMAIbHBIN
AIMK ¢ OECKOHEYHO BBICOKUMM CTEHKAaMH, NOTEHIMAJbHBIN SIIUK CO
CTEHKaMH KOHEYHOM BBICOTEI.

4,7

Kiaccuyeckasi TeopMsi TeIVIOEMKOCTH TBepablx Ten. Teopus
Onnmreiina. KonebGanus nemnouku aromoB. Teopus /[leGas. 3oHHas
CTPYKTypa JHEPreTHYECKOr0 CIEKTpa SJIEKTPOHOB. YpoBeHb DepMu.
Yucno 3MEeKTPOHHBIX COCTOSHHMM B 30HE. 3alOJHEHHE 30H: METaJlIbl,
JUAJIEKTPUKH, TOIYIIPOBOIHHUKH.

4,7

Bujbl painoakTHBHOIO M3JIyYeHHsl. DJIEMEHTApHbIC YaCTUIIBI.
@dyHaMeHTaIbHbIE B3aUMOACHCTBUS. [leeKkT Macc U SHeprus CBs3U
HYKJIOHOB B siipe. MoJiesid CTpO€HHsI 1 OCHOBHBIE CBOMCTBA si/ipa. Buabl
PaAnoaKTHBHOIO pacnaaa. KoianuuecTBeHHbIE XapaKTEPUCTUKI
pacrnaza.

I'amma-u3ziaydenue. 'amma - kBaHThI (poToHBI). OOIaCTh TAMMa-
U3ITy4eHHs Ha LIKaje JUIMH 3JeKTPOMarHUTHBIX BOJIH. SepHble
IIPOLIECCHI, IIPU KOTOPBIX BO3HUKAIOT FaMMa — KBaHThl DHEPreTUUECKUE
CHEKTpPHI TaMMa - KBaHTOB. B3aumoielicTBue raMmma - KBaHTOB C
BEILECTBOM.

OO0mme cBegeHMs O s1/IEPHBIX B3aMMO/1eiiCTBHSIX.

Pa3zHoBUIHOCTH SiIEPHBIX B3aUMOACHCTBUN. 3anUCh SIAEPHBIX PEAKIUN.
Knaccudukanus saepHbIx peakiuil. 3aKOHbl COXpPaHEHUsI NP SAEPHBIX
B3aUMOZENCTBUAX. OCHOBHBIE XapaKTEPUCTUKH SJEPHBIX PEAKLUH.

10

4,7




IlepeyeHb NpaKTHYECKUX 3aHATHH

HaumeHoBaHue 3aHATHS.
Bomnpocel, oTpadarbiBaeMble HA 3aHSATHH.

Bcero yacos

YueOHO-METOANY.
ob0ecneuenmne

1 cemecTp

Kunemaruka. Cucrema orcuera. MarepuanbHasi TOUKa.
AbcomoTHO TBepoe Teino. [1yTs.

ITepememienue. CkopocTh. KOMIOHEHTHI CKOPOCTH IO
KOOPJMHATHBIM OCSIM. BbI4MCIIEHHE IPOMACHHOTO ITYTH.
Yckopenue. KoMIIOHEHTBI yCKOPEHUS IO KOOPAMHATHBIM OCSIM.
TanreHuuanbHOE U HOPMAIILHOE YCKOPEHUSI.

59,10, 11

Bpauenune BOKpYr HemoABUKHOM OCH. YTIIOBas CKOPOCTb.
VYrinoBoe yckopenue. CBs3b MEXAY YIVIOBBIMU U TMHEHHBIMU
CKOPOCTSIMHU M YCKOPEHUSMH.

59,10,11

JAunamuka maTtepuaibHoil TOUkH. Bropoli 3akoH HeroToHa
KaK ypaBHeHHe JiBH>keHMs. HauanpHble ycnoBus. Tpetuii 3akoH
Herorona.

5910,11

Kuneruueckas 3neprusi. Pabora. MomHocTs.
KoHcepBaTuBHBIC 1 HEKOHCEPBATUBHBIC CUJIbI. PaboTa critbl
TSKECTH, CUJIBI YIIpyrocTu. PaboTa ieHTpalibHOM CHJIBL.
[ToTeHmanbHast HEPTUsi YaCTUIBI BO BHEIIIHEM T10JI€ CHII.
[Tonnas MmexaHu4ecKasi SHEPTUsI YaCTULIBI. 3aKOH COXPAaHECHHS
SHEPIUH.

5910,11

HNmnyabce cucteMbl YacTHIl. 3aKOH COXPAaHEHUS UMITYJIbCa.
Hentp macc. Coynapenue aByX Teia. AOCOTIOTHO HEYIPYTUid
ynap. AOCOIIOTHO YIPYTHil IEHTPAIbHBIA yaap 1MapoB.

59,10, 11

KoaebareabHoe nBHKEeHHUE.

O6mue cBenenus o konedanusx. CBOOOJHbIE KoJeOaHuUs
cucteMbl 0e3 Tpenus. ['apmMoHnueckue Konebanus. AMIUIUTY/A,
yactoTa u (paza xonebanus. JHEPTUsi TApMOHUIECKOTO
KosneOaHus. MaremMaTuueckuil ¥ pu3nuecKuii MassTHUKU.

59,10, 11

3aryxalomme KoJieOaHusl. 3aryxaromue KoJieOaHusI.
Kospduuuent 3aryxanus. Jlorapupmuyeckuil JeKpeMEHT
3aTyXxaHus. AepuoANYEcKoe IBUKeHUE. ABTOKOIe0aHusI.
Boiny:xnennblie kosedanusi. Pesonanc.

591011

JJimHa Te1a B pa3sHbIX cucTeMax orcyera. [Ipomexyrok
BpeMeHHU MeK1y COOBITUSIMU.

CobcTBenHoe Bpemsi. THBapHaHTHOCTh HHTEpBAA.
Bpemenunoio0HbIe 1 TPOCTPAHCTBEHHONO/I00HBIE HHTEPBAJIBI.
[IpeobpazoBanue CKOPOCTEH.

PensiTuBuCTCKHE BHIPAsKEHNS IJIS SJHEPTUM M HMITYJIbCa
YacTHIbI.

[IpeoOpazoBanue UMITyJIbCa U SHEPTUU. DHEPTHUS TTOKOSI.
B3anMocBs3p Macchl ¥ 3HEpruu. YacTuilel ¢ HyJI€BOM MacCOM.
[TonsaTue o 4-x BEKTOpax B CHEUAIILHON TEOPUH
OTHOCHUTEIIbHOCTH.

59,10, 11

2 cemecTp

ATOMHO-MOJIEKYJISIPHOE CTPOCHHE BeLeCTBA.

5911




ATOMHO-MOJIEKYJISIPHOE CTPOEHHE BellecTBa. Macchl U pa3Mepbl
MoJsiekyn. OneHka yuciia MOJIeKyJl B UHHIE 00beMa 1
MEXXMOJIEKYIISIPHBIX PACCTOSIHUNA. DHEPrus B3aUMOIEHCTBUS
MOJIEKYJ KaK (YHKIUSI paCCTOSIHUSI MEXKIY HUMHU.
Makpockonunueckas cucreMa. [logcucrema. Jlunamuyeckuit
MOAXO0/ K ONMCAHUIO MAKPOCKOITUYECKON CUCTEMBI.
MukpococTosiHuE (Ha IPUMEPE OTHOATOMHOIO ra3a).
Makpockonuyeckue mapamMeTpbl: YUCIIO YaCTULl, 00bEM,
BHYTPEHHSISA SHEPI UL,

IlepBoe HauYa/I0 TEPMOAUHAMMKH.

Buytpennsis sHeprus raza. Pabora. KonnuecTBo TEmIoOTHI.
OKCHEpUMEHTAIbHOE YPABHEHUE COCTOSIHUS UAECAIBHOTO rasa.
[TocTostnnas bonbimana. CpeHsis SHEpTUsl OCTyNaTeIbHOTO
JBIDKEHUS MosieKyll. Temmepatypa u ee (pU3HUECKUil CMBICI.
Yucio creneHeit cB0O0 161 MHOTOATOMHOW MOJICKYJIbI. DHEPTHUS
MHOT0ATOMHOU MOJIEKYJIBl B TAPMOHHYECKOM TPUOITMKEHUH.
Kiaccnuecknii 3akOH paBHOpPACTIPEAEICHUS SHEPTUHU 10
CTeTeHsIM cBOOOABI. TermIoeMKOCTh HAeaTbHOTO Ta3a IpU
MOCTOSIHHOM 00beMe U TP MOCTOSTHHOM JIaBJICHUU. Y paBHEHUE
anuadaThl UIeaJbHOro rasa.

5911

JHTPONMA ¥ BTOPOE HAYAJI0 TePMOANHAMHUKH.

Makpo- u MukpococtosiHus. CTaTUCTHUECKUN BEC.
BepositTHOCTHas MHTEpIpeTanusi CTATUCTUYECKOTO BECa.
OHTpoOIUs U €€ OCHOBHBIE CBOKCTBA. BTOpoe Hayano
TCPMOANHAMUKHU. CraTuctuueckas HHTCpHpCTalsa BTOPOIro
Hauasa TepMoJuHaMuKu. IIpuposa HeoOpaTUMBIX IPOLIECCOB.
Teopema Hepucra.

5911

®a30Bble pABHOBECHUS M NPEBPALLCHUS.

PaBnoBecue ¢a3. Mcnapenue u konnencamnus. [lnasienue u
KpucTtayumm3auus. [Ipupanienue SHTpONMU NpU UCTTAPEHUH U
nJ1aBJieHUU. PaBHOBeCHE KUIKOCTH U HACBIILIEHHOTO apa.
Kputnueckoe cocrosnaue. [lepechiieHHbii nap u neperperas
KUAKOCTb. AMopdHbIe Tena. YpaBHenue Knaiinepona-
Knaysuyca. TpoitHas Touka. J[uarpaMma cOCTOSIHUA.

5911

DileKTprYecKoe moJe. DIEKTPUIECKUl 3apsii. 3aKOH
coxpaHeHus 3apsijaa. 3akoH Kynona. HanpsikeHHOCTB
ANEeKTpHUEcKOro mosi. [[pOBOIHUKHN B DTIEKTPUIECKOM IIOJIE.
Pacnpenenenue 3apsina Ha npoBoHuKe. [lone BOIM3M
MIOBEPXHOCTH 3aPsHKEHHOTO MPOBOIHUKA. DIIEKTPOCTATHIECKAsT
UHAYKIHS. DJIEKTPUUECKOe MOJIe B OJIOCTU MPOBOAHMKA.
JM3aeKTpuKy B dNeKTpudeckoM moie. [lomspu3anms
JTURJIEKTPUKOB. BekTop nmosnspusanuu.

5911

DIIEKTPUUYECKHI TOK. DJIEKTPOEMKOCTh YEAUHEHHOTO
npoBoanuka. Konnencaropsl. CoeTuHEHUS! KOHIEHCATOPOB.
OHeprus 3apsHKEHHOI0 IPOBOJAHUKA. DHEPIHsl 3apsyKEHHOTO
KOHJIEHCATOpa. DHEPrusl CUCTEMbI HETIOABH)KHBIX TOUEUHBIX
3aps 0B DHEPrHs JIEKTPOCTATUUYECKOTO MOJIS. DIEKTPUUECKUN
TOK. Y CJIOBHE CylIecTBOBaHMs Toka. Cuia ToKa, INIOTHOCTb
TOKA. Y paBHEHUE HENPEPHIBHOCTU. DIEKTPOABUKYIIIAsl CUIIA.

59,11

MarnurHoe nmoJsie. MarHuTHbI MOMEHT. BekTop MarHuTHOU

59,11




uHAyKnud. CUIOBBIE JIMHUK MarHuTHOTO 1mosis. [ToTok BekTopa
MarHUTHOW MHAYKIWH. 3aKOH ['aycca Ji1s MarHUTHOTO MOTOKA B
UHTErpainbHOl U auddepenunansuoit popmax. elicTBue
MarHUTHOTO TOJIS Ha 3apsyKEHHbIC YaCTUIBI U TOKH. 3aKOH
Awmrnepa. Cuna Jlopenua. KoHTyp ¢ TOKOM B MarHUTHOM TIOJI€.
Pa6ota criiel Amniepa. Dddext Xoma.

duekTpoMarHuTHass MHAYKUMs. 3akoH Dapajnes 1 mpaBuio
Jlenua. BuxpeBoe aniekTpuieckoe moiie. 3aKoH
3JIEKTPOMArHUTHON MHIYKIIMU B UHTEIPAJIbHON U
muddepeHnanbHOR Gopme. SBeHue 31eKTPOMAarHUTHON
UHAYKIHUH B TeXHUKE: TOKH DyKo, MHAYKIIMOHHAS [1€Yb,
reHepaTop NEPEMEHHOr0 TOKA.

59,11

3 cemecTp

HNureppepennuss  cBera.  KorepeHTHOCTb B ONTHKE.
OcymiectBienue KOT€PEHTHBIX BOJIH B ONTHKE.
HuTepdepomerpsl. CTosune 37eKTpOMarHUTHBIE BOJTHBIL.

Judpaknus cera. [Tpunmun [oiirenca-Openens. Judpakmus
Openens. Judpaxnus Opaynrodepa. Judpakunonnas pemerka.
IHonspusanus cBera. PacripocTpaneHue cBeTa yepes rpaHuily
IByx cpen. Dopmynbl peHens U CAEACTBHS U3 HUX.

11,12

TemnoBoe wu3IyYeHHe M ero XapaKTePUCTHKH. 3aKOH
Kupxroda nans TemnoBoro u3iaydyeHus. OKCIEPUMEHTAJIbHbIE
3aKOHBI M3JIy4€HHsI AOCOIIOTHO YEPHOT'O TeJa.

11, 12,13

KBanrtoBblii xapakrep usjaydyenusi. ®otordpdexr. YpaBHenue
Oiinmreitna s poroaddexra. Dpdext Komnrona.

11,12, 14

Crtpoenne atoma. Teopust atoma Bonopoja o bopy.

11, 12,15

Ypasuenne Ilpenunrepa. IIpocreimme ciaydau IBUKECHHS
MUKPOUYACTHI]: TOTEHUUAIbHBIN AIIUK C OECKOHEYHO BBICOKUMU
CTEHKAaMH, IIOTEHLHUAJIbHBIM AIMUK CO CTEHKAaMU KOHEYHOU
BBICOTBI.

11,12

OcHOBHbIE XapPaKTEPUCTUKHU sijiep. DJIEeMEHTapHbIE YaCTHUIIHI.
OdyHnamMeHTanpHbIe B3auMojelcTBusa. [ledekt macc u sHeprus
CBSI3M HYKJIOHOB B sjape. Mojenu CTpoeHHsT U OCHOBHBIE
CBOWCTBA sA1pa.

11,12

Buasi PAIMOAKTHBHOIO pacnaja. KonuuecTBeHHbIE
XapaKTepUCTUKU pacnaga. Bunel pacnagoB. Onpenenenue
SHEPI'UH pacrajoB.

11,12

Slnepnas peakuus. JHeproBblaeneHue. Kananbl saepHbIX
peaKuuii. Knaccudukanms. DK30TEepMHUYECKHE u
SHJ0TepMHUUecKHe peakiuu. [lopor peakium.

11,12




Ilepeuyensn 1abopaTOpPHBIX padoT
[lepedyeHb BBIMOJIHSIEMBIX KaXIbIM CTYIAEHTOM J1a0OpaTOpPHBIX pabOT ompeaessieTcs
MapIIPyTHBIM JTUCTOM.

Tembl 1a60paTopHbIX padoT. Bonpocel, Bcero Yuebuo-
oTpadaTbiBaeMble Ha JIAOOPATOPHOM 3aHATHH YacoB METORMHECKOE
obecnevyeHue
1 cemecTp
OrnpeneneHne CKOPOCTH TOJIETa MYJW TPH MOMOIIM Oa/NIMCTUYECKOTrO 2 1,5,25
MasiTHHUKA
V3y4eHre OCHOBHOTO 3aKOHA BPALIATEILHOTO JIBHKECHUS 2 1,5,17,25
Omnpenenenne yCKOpeHUsi CBOOOIHOTO MaeHUs 2 1,5,25
Dusnyecknii MassTHUK 2 1,5, 19, 25
MareMaTH4eCKU MasiTHUK 2 1,5, 18, 25
OOGOpPOTHBIN MAsITHUK 2 1,5, 19, 25
N3mepenue YCKOPEHHUS CBOOOIHOTO MaacHNusA C IIOMOII[BIO 2 1,5, 18, 25
MaTeMaTHYEeCKOro MasiTHUKA
M3yuenne OCHOBHBIX BUJIOB TPEHHS 2 1,5,25
2 cemecTp
OrnpesenieHne TeII0eMKOCTH KUAKOCTH 2 2,6,23,25
Brruucinenue cpemHed JIMHBI CBOOOJHOTO MpoOera MOJIEKYN rasa o 2 2,6,25
BeTMYUHE KO OUITMECHTA TUHAMHUYECKON BI3KOCTH
Ornpenenenre M3MEHEHUs SHTPOIMH IIPU HArPEBAaHUM U TUIABJICHUU OJI0BA 2 2,6,24,25
OrmpeziesieHne OTHOIICHUSI TEIUIOEMKOCTEH BO3JyXa MPU TOCTOSTHHOM| 2 2,6,22, 25
naBiaeHun U o0bEMe MeroaoMm Kremana-/lezopma / OmnpenencHue
MOJIIPHOM MAacCChI M TUIOTHOCTH BO3yXa
VHIyKTUBHOCTD KATYIIKH. 2 3,8, 25
OnpeneneHne  TOPU3OHTAIBHOM  COCTABISIOIIEH  HAMpPSKEHHOCTH 2 3,8,25
MarHMTHOTO IO 3EMIIH.
W3mepenne eMKOCTH ¢ moMouisio Mocta COTTH. 2 3,8,25
Onpenenenne eMKOCTH KoHIeHcaTopa/ OnpeeneHue yaeIbHOTO 2 3,8,25
COMPOTUBIICHUS IPOBOTHUKA
3 cemecTp
W3y4yenust abCOMOTHO YEPHOTO Tela 2 4,26, 25
M3ydeHne criekTpa aroMa BoJopo/ia 2 4,15, 25
W3ydenue BHenIHero poroaddexra u onpeneiaeHue noctosHuoi [lnanka 2 4,25, 28
Omnpenenenus pe30HAHCHOTO MoTeHInana Mmetogqom dpanka u ['epia 2 4,25 27
M3mepenune TeMieparypsl paCKajJ€HHBIX TEJl C IOMOIBIO ONTHYECKOTO 2 4,,25,29
MUPOMETPA
OrmpezieneHne yIelpHOro 3apsijia IEeKTPOHA METOJOM MarHeTpoHa / 2 4,25,21
Nzyuenne rddexra Xoia B MOITYITPOBOTHUKAX
W3ydyeHne kocMuueckux gydeit / U3ydenne paboThl CHUHTHIIISIIHOHHOTO 2 4,,25,30
CUYETYHKA
M3y4yeHne TpekoB yacTHll B kKamepe Bunbcona 2 4,,25,31,32
3aganus I CaMOCTOSITE/IbHOM Pa0OThI CTY/I€HTOB
Beero Y4yebHo-
Bonpoch! 1J1s1 caMOCTOSATEIBHOT0 N3YYeHNs], 32 JaHHUSA 4ACOoB MeETOAHYECKOoe
odecreyeHue

1 cemecTp

Kunemaruka. Kunematmka wmarepuanbHoii Touku. Kiaccudukanus 1,5,9, 10,11




IBWKEHUU. Panuyc-BeKTOp, TpaekTopus, IIyTb U IE€pEMELICHUE.
[TpuHIIMTT HE3aBUCUMOCTH ABUXKEHUM. CKOPOCTh, YCKOPEHUE U MYTh MPHU
IIOCTYNaTEIbHOM JBUKECHHH. KpuBonuneiinoe JBUKECHHUE.
LlenTpocTpemurensHoe  yckopeHue. KuHemarnka  BpallaTteabHOIO
JIBUKECHMUSI.

20

Junamuka. 3akonsl HetoTona. Bunel B3aumoneiicteuii. Cuiia u macca.
Bunel cun B mexanuke. Cuia rpaBUTAllMOHHOTO MPUTSDKEHUSA, CHIIA
TskecTH U Bec Tena. CuiioBoe mose. HanpsokeHHOCTh CHIIOBOrO MOJIS.
Wmnynec Tena W HUMITYJIbC CHJIBI. 3aKOH COXPaHEHUs HMITYJbca st
cucteMsbl Tes. CUCTEMBI 3aMKHYTBIE U OTKPBITHIE. L[eHTp Macchl cucTembl
ten. Pabora, momHOCTh, sHeprusa. Kunernueckas M NOTEHIUANbHAS
SHEprus. 3aKOH COXPAaHEHHs dHepruu. TeopemMa O UPKYJISALUH.
[ToreHuuanbHble U BUXpeBble MoJis. [loTeHnMan CUIIOBOro MOJs U €ro
CBSI3b C HaNpsSHKEHHOCTHbIO. J[MHAMHMKa BpamaTeJbHOTO JBHKCHHUS.
MoMeHT CcuiIbl U MOMEHT HWHEpUHMHU. 3aKOH COXPAaHEHHS MOMEHTa
MMITYJIbCA.

20

1,5,9,10,11

KonebareqbHoe  aBHIKeHHe. HuddepenunanpHoe  ypaBHEHHE
TapMOHMYECKHX  KOJNIeOaHW  MaTeMaTU4YecKoro, (U3MYECKOro H
NPY)KUHHOTO MAasTHUKOB. AMIUIMTYAa, ¢a3a, dYacToTa U IEPHOA
koneOaHuil.  3aryxaromue — KoieOaHus.  JIeKpeMeHT  3aTyXaHus.
HobpotHocth. BriHyxnennsle konebanus. Pe3onanc. BomnoBoe
nBuxkeHue. [Ipo/onbHbIE W TMOMEpeYHbIe BOJHBI. YPaBHEHHUE BOJIHBIL.
®dazoBasi U TpynmnoBasi CKOpoCcTh. JlJIMHA BOJIHBI M YacToTa. DHEPrus
BOJIHBI. CiiokeHue BosiH. CTOsTuMEe BOJIHBI.

20

1,5,9,10,11

[MocTyaaTsl crnenuaJbHOW TeOpHMH OTHOCHTeJbHOCTH. [loHsTHE
untepBaia. CpoiictBa wuHTepBana. lIpeoOpasoBanus  Jlopenna.
DOWHINTEHHOBCKHI 3aKOH clokeHuss ckopoctedt. Oddextsr CTO.
PenaruBucTckue BeIpaXXESHUS I SHEPTUH U UMITYJIbCA.

20

1,5,9,10,11

2 cemecTp

Mouekyasipuas ¢usuka. Macca u  pasmepbl Mojiekyn. Ywucno
ABoragpo. MpeanmpHbiii r1a3. TepmoauHamuueckue  IapaMeETpHI.
VYpaBHenue  cocrosiHus.  M3ompoueccel.  OCHOBHOE — ypaBHEHHE
MOJIEKYJIIDHO-KUHETUUECKO ~ TEOpUM  Ta30B  JUId  JaBJICHHA.
Pacnpenenenne MakcBesta-boinpliMana MOJIEKYJI ra3a IO CKOPOCTSIM.
Yucno creneneit cBoOoabl. PacmpeneneHne sSHEpruM MO CTENEHIM
cBO0O/IBI

20

2,3,6,8,911

Tepmoaunamuka. | Hauvano TtepmonuHamuku. Temiota, pabota u
BHYTpeHHsAs »dHeprud. Ilpumenenne [ Havana Kk u30 mpoleccam.
AnuabaTuyeckuil U MOJIUTPONUYECKUH Mpoliecchl. TernaoBas MallvHa U
ee KITJI. [{ukn Kapho.

20

2,3,6,8,911

DJIEKTPOMarHuTHOEe B3aUMOJEHCTBHE. DJIEKTPUUYECKUHM 3apsii. 3aKOH
Kynona. Ipununun cynepnosunun. Teopema I'aycca. PaGora cun
aneKkTpocTatnueckoro nois. Ilorenunan. CBsi3p Mexay MOTEHLIMAIOM U
HampspbkeHHOCTbI0. Teopema I'aycca. Ilonme B Bemectse. JIMAIEKTPUKH.
NHnyknns 3JIEKTPOCTATUYECKOIO TIOJIA. [IpoBotHUKHN B
3JIEKTPOCTATUYECKOM noJe. DJIEKTPOEMKOCTb. Konpnencaropsl.
DJIEMEHTHI KJIaCCUYECKOM 3JIEKTPOHHOUM TeopuH. [I0CTOSHHBIN TOK M €ro
xapakrepuctuku. 3akoH Oma B nmuddepennmanbaon popme. 3akon Oma
JUISL HEOJTHOPOJHOTO yYacTKa U s ojHou nenu. 3akoH [xoynsa-Jlenna.

20

2,3,6,8,9 11

MarnuTHoe moJse. 3akoHbl Amnepa u buo - Casapa - Jlamnacca.

20

2,3,6,8,9,11




Teopema o mupKyIsuU. MarauTHOe Moje IBWXKyHuxcs 3apsinoB. Cuna
Jlopenma. PaGoTa mepemenieHrss KOHTypa ¢ TOKOM B MarHUTHOM IIOJI€.
MarauTHblii MOMEHT. 3aKOH 3JIEKTPOMarHUTHOM MHAYKUMH. SIBIeHME
caMOMHIYKUUH. MHAyKTUBHOCTb. MarHuTHoe 1I0JI€ B  BEILIECTBE.
Knaccudukanus wmarnetukoB. PeppomMarHeTu3M. DIEKTPOMAarHUTHBIC
KojeOanus. SIBieHue pezoHanca. Cucrema ypaBHeHHE MakcBemia B
Qg epeHanTbLHOR u UHTErpajibHON dopwme. ITnockas
JJIEKTpOMarHuTHas ~ BosiHAa.  Pacnpoctpanenue  BoaH.  [llkana
AJIEKTPOMAarHUTHBIX BOJIH.

3 cemecTp

KorepeHTHOCTD. Wutepdepenums JIEKTPOMAarHUTHBIX BOJIH.
MmuoronyueBass untepdepennus. [Ilpunnun [rovirenca u [rolireHca-
Openensa, 30Hbl Dpenens, muomans 30H Dpenens, aMIuMTyaa
BOJIHOBOT'O ()pOHTA

JAudpakuus 371eKTPOMATHUTHBIX BOJIH Ha OTBEPCTUU U
nepuoudeckoit crpykrype. Audpaxuus Openens u Opaynrodepa.
Ioasipu3zanms 3J1eKTPOMarHuTHbIX BOJIH. [lonspuzanus npu
oTpaxeHHH. Yrou bprocrepa. Jlucnepcus ceera. DieMeHTapHas TEOPHUs
JUCTIEPCUU

10

4,7, 12, 11,
13,14, 15

3aKoHBI TeNJI0BOro U3ay4eHusi. Buapl nznyuenus. JHepreTuueckue
BEJIMYMHBI U3ITyueHUs. IHTerpanbHble U CIEKTpabHbIE XapaKTEPUCTUKU
n3iydeHus. TeroBoe paBHOBECHOE H3iydeHue. McnyckarenbHas u
HOIJIOIIATeNbHAs CIOCOOHOCTH Tena. AGCOIIOTHO YEpHOE Te0. 3aKOHbBI
TETUIOBOTO M3IydeHus: 3akoHbl Kupxroda, Credana-bonsiimana u Buna.
®opmyna Panes-Jlxxunca. “YnpTpaduorneroBas karactpoda”. ['unoresa
KBAHTOB YHEPIHH.

10

4,7, 12, 11,
13,14, 15

Kopnycky/1sipHO-BOJIHOBO# Ayaju3M B CBETOBBIX SIBJICHHUSX.
®opmyna [lnanka u cnencTBus, BEITEKAIOIINE U3 Hee. SIBicHMe
BHelHero GotordexTa u ero 3aKoHbl. Y paBHEHNE DUHIIITEHHA TS
doroaddekra u ero sxkcnepuMeHTalIbHas poBepka. BHyTpeHHMH
dorordpdext. POTOHBI, UX IHEPTHsI, Macca U UMITYJIbC. DPPexT
KomnroHna.

I'unioresa ge bpoitns 0 ABOMCTBEHHON KOPIYCKYJISIPHO-BOJIHOBOM
IIPUPOJIE YACTHUL] BeUIleCTBa U ee noATBepkacHue. (OnbIT JleBrccona u
Ixepmepa). CotictBa BoJiH 1e bpoitnsa. CooTHoIIeHNe
HeonpeneneHHocTei I'elizendepra.

10

4,7, 12,11,
13,14, 15

ATOMHBIE CHIEKTPbI M UX 3aKOHOMepHocTH. [TocTosHHas Punbepra.
O6006menHas popmyna banemepa. CiekTpanibHbIE TEPMBI.
Kombunanonnsiit npuHnun Puma. Moaens aroma TomcoHa u ee
HENPUMEHHUMOCTb ISl OMUCAHUS JIMHENYAThIX ONTUYECKUX CIIEKTPOB.
OmnsiThl Pesepdopaa no paccesnuto anba- yactun [lnanerapuas moaens
aToma, ee NMpoBepKa U ee HepocTtatku. KBaHTOBBIE ocTynarsl bopa u nx
JKCHepUMeHTaIbHOe noarBepxkaeHue. (OnbiT @panka u I'epua). Teopus
CTpOEHHS BOJIOP01000J00HBIX aTOMOB 110 bopy. Yuer nuxenus siapa B
teopuu bopa. MarauTtHsle cBolicTBa atoMa B Teopuu bopa. Henocrarku
Teopun bopa.

10

4,7, 12,11,
13,14, 15

OcHoBHbIE 110JI0KeHUs KBAHTOBOI MexaHuku. (BoinHoBas QyHkuus,
€€ HOPMHUPOBKA, CPETHUE 3HAUECHHUS, OTIEpAaTOPbl UMITYJIbCA U DHEPTUN).
Bonnosoe ypasuenue lllpenunrepa. CranronapHoe ypaBHeHHE
[Ipenunrepa. [IpuMeHeHne KBAaHTOBOM MEXAHUKU K IIPOCTEUILIMM

15

4,7




3aJa4aM O CTallMOHAPHBIX COCTOSHUAX YacTulbl. (HacTuia B
MPSMOYTOJIbHOM MOTEHIMAbHOU siMe. [IpoXokKIeHe YacTUIlbI Yepe3
IPSAMOYTOJIbHBIN MOTEHIHATbHBIN Oapbep. KoadduunenTs! otpaxenus u
npo3padHocTH). KBaHTOBO-MeXaHUYECKasi TEOPHS aTOMa. DIIEKTPOH B
BOJIOPOJIOTIOTOOHOM aToMe. DHEPTeTUUECKUH CIIEKTP JIEKTPOHA.
KBaHTOBBIC YKCa: TTIaBHOE, OPOUTATBHOE M MATHUTHOE OPOUTAIBHOE.

OcHOBHbBIE XapaKTEePUCTHKH aTOMHBIX sijIep. 25 4,7
Cocras, cTpykrypa, 0603HaueHus siiep. Pazmepsr u popma smep.
MaccoBoe uncio u 3apsia. XapakTepUCTUKU HEUTPOHOB U IPOTOHOB.
Macca u sHeprus cBsizu. Bujabl sHEpruu cBsi3u. DHEPTrusi CBSA3U BCEX
HYKJIOHOB. Y JIelIbHAsl SHEPTUs CBSI3U. DHEPTUHU CBA3U OT/EIbHBIX
HykJ10HOB. @opMmyna Baiinzekkepa u ee ananus. Jpyrue GopMyIisl st
macc siep. Jdedext maccol. BeipaxeHnue sHepruii cBsizu u Aedexra Macchbl
Yyepe3 IeKPEMEHTHI MacChl. Y CIIOBUS yCTOHUMBOCTH siep. CTaOuiIbHbIE U
HecTaOuJIbHbIe HYKJINUBL. Tabauia HyKJIua0B U €€ OCHOBHbBIE
OCOOEHHOCTH.

Aabpa-pacnan. [Ipupona ansda-yactun. [IpeBpamienns saep npu
anb(a- pacmage. DHeprus anbda - pacnana. Pactipenenenue sHeprun
MeXy anb(ha-yacTule u siApOM OTAauH.

Bera-pacnaa. OcHoBHbIE cBOMcTBa OeTa-vactuil. [IpeBparenus sauep
npu OeTa-pacmnaze. JHeprus 6era-pacnaja. Y CIOBHs YCTOWYHUBOCTHU SIEP
M0 OTHOIICHUIO K OeTa-pacmnany

I'amma-usiaydenue. ['amma - kBaHTHI (hoTOHBI). O6NaCTh TaMMa-
W3JIyYCHHS Ha IIKaJe JIJTUH 3JICKTPOMAarHUTHBIX BOJIH. SlnepHbie
MPOLIECCHI, IPU KOTOPBIX BOZHUKAIOT raMMa — KBAHTbl DHEPreTHUECKUE
CIIEKTPBI TaMMa - KBaHTOB. B3aumoielicTBie raMma - KBaHTOB C
BEILECTBOM.

OO0uue cBeeHNs1 0 AIEPHBIX B3aUMO/1eliCTBUSAX.

Pa3zHoBUIHOCTH siIE€pHBIX B3aUMOJECHCTBUN. 3alUCh SACPHBIX PEAKIUi.
Knaccudukanus saaepHbIx peakuil. 3aKOHbl COXPAHEHHUS MIPU SJIEPHBIX
B3auMOIeUCTBUSAX. OCHOBHBIE XapaKTEPUCTUKHU SJIEPHBIX PEAKLIUM.

PacuerHo-rpaduyeckasi padbora He MpeayCMOTPEHA Y4eOHBIM IJIAHOM
KypcoBasi padoTa He npeaycMOTpeHa y4eOHbIM IJIAHOM
OoOpa3oBaTe/ibHbIC TEXHOJIOTHH

[lpu  peammzamu  y4yeOHOro  Marepuana Kypca  HCHOJB3YIOTCS  Pa3lIMYHbIC
00pazoBaTeNbHbIe TEXHOJOIWH, CIOCOOCTBYIOIIME CO3[AaHUI0 aTMOoc(epbl CBOOOTHOM U
TBOPYECKOM JUCKYCCHUM Kak MEXAY IPErnojaBaTeleM M CTYyJEHTaMH, TaK U B CTYIEHYECKOU
rpynne. llenabto mpu 3TOM sBIsieTCs BbIpaOOTKAa y CTYAEHTOB HABBIKOB M KOMIIETEHIIWH,
MO3BOJISIOIIMX CAMOCTOSITEIbHO BECTH UCCIIEA0BATENILCKYIO U HAYYHO-TIEAarOrHuecKyto padoTy.

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

—KJIACCUYECKOE JIEKITMOHHOE 00YUYE€HHE C UCIIOJIb30BAHUEM HAIVISIAHBIX MOCOOUH;

—IPOBEJICHUE JIEKLIUN MTPU TOAACPKKE MYJIbTUMENNA;

—IpPOBEJICHNE MPAKTUYECKUX 3aHATUN C PEIICHHEM MPUMEPOB y JAOCKH, a TAKXKE MPHU
NOJ/ICPKKE  MYJIbTHMEIWA, CAMOCTOATENbHOE pelleHHe 3aaad  oOy4yarouuMHcs B
MIPUCYTCTBHUH MPETIOIaBaATEs;

—TIpOOJIEMHBIN TTOIXO/T;

—pa3HOYypOBHEBOE 00yUYEHHE;



—CaMOCTOSITEJIBHOE M3YyYEHUE JAMCLUIUIMHBI OOy4YarOUIMMUCS MpPU MOMOIIM Y4eOHBIX
[IEYATHBIX U NIEKTPOHHBIX U3JIaHUN;

—MH(POPMAIIMOHHO-KOMMYHUKALIMOHHBIE TEXHOJOTMM — B HMHCTUTYTE HMEIOTCS
CHELMAIM3UPOBAHHBIE TOMEIICHUsS JUIsl CaMOCTOSITENIbHOM paboThl, 000pydOBaHHBIE
IIEPCOHAJIBHBIMA KOMIIBIOTEPAMH C BBIXOJOM B MHTEpHET M C IOCTynOM K JJIEKTPOHHO-
OMOINOTEYHON CUCTEME;

—METOAMYECKHE YyKa3aHUs (B TOM 4YHCIIE B JJIEKTPOHHONW (opMe) MO Ppa3IudHbIM
paznenam IACHUILIAHBIL.

CamocrosiTenbHass ~ paboTa  CTYIAEHTOB  IMPOBOJAUTCS  MOJ  PYKOBOJCTBOM
penojaBareiiel, ¢ OKa3aHWeM KOHCYJIbTalMi M MOMOIIM IPH MOATOTOBKE K KOHTPOJIbHBIM
paboTam, BHIIOJHEHUH JIOMAILIHUX 3a/laHuH.

B xadecTBe caMOCTOATENEHOM pabOThI HCHIOIB3YETCA CAMOCTOSITEIBHOE N3YYEHHE OHJIAH-
KypcoB «Dusuka B onbitax. Hacte 1. Mexanukay, «®Pusnka B onbiTax. Yacts 2. MonekynspHas
¢uzukay, «dPusnka B omnbitaXx. Yacte 3. DJIEKTPUUYECTBO M MarHeTu3M», «Pu3uKa B OIbITaX.
Yactsb 4. Onrtuka u BoJHb, «Du3nka B onbiTax. Yacts 1. ATomMHast pu3nkay.

DoH/ OLIEHOYHBIX CPEICTB

@®OoHJ OLEHOYHBIX CPEIACTB MO AUCLMUILIMHE OOECIEeUMBAET MPOBEPKY OCBOCHUS
IUIAHUPYEMBIX PE3yJbTaTOB OOy4eHHs (KOMIIETEHIMH M UX HMHIUKATOPOB) IOCPEICTBOM
MEPONPUATHIA TEKYILIEr0, PyOEKHOT0 1 MPOMEKYTOYHOIO KOHTPOJIS [0 JUCLUILIAHE.

CBs3p Mexny (popMUPYEMBIMU KOMIETEHIUSAMU U (POPMaMHU KOHTPOJS UX OCBOCHHS

MpeJICTaBlICHA B CJICAYIONICH TabuIle:

Haumenosanue
Ne Kon n HauMeHoBaHME MHAMKATOpA

KOHTPOJIUPYEMBIX .
n/m JOCTUKEHHS] KOMITETEHIUI
pa3enoB (TeMbl)

HaunmenoBauue
OLIEHOYHOT'O CPEACTBA

1 cemectp
BX0oaH0 KOHTPOJIb

Bomnpocsl BxoaHOTO
KOHTPOJIsI (YCTHO)
ATTecranus pas/ienoB, TEKYIIMN KOHTPOJb YCIIEBAEMOCTH

3-VK-1, YV-VK-1, B-YK-1, V-YKE-1, [IpakTrueckue 3aHATHS

1 | BxoaHoif KOHTPOJIb

1 Pazmen 1, 2

B-YKE-1, 3-VKE-1, Y-VKII-3, B-
VKII-3, 3- VKII-3, 3-OIK-1,
V-OIIK-1, B-OIK-1, 3-OIK-2,
V-OIIK-2, B-OITK-2, 3-TIK-1,
V-TIK-1, B-TIK-1, B16

BrmmonHeHne 1abopaTtopHbIX
pabot

YcTHblii onpoc B popme
co0ece10BaHusl.

[IpomexxkyTouHas arrecTanus

1 | Dx3ameHn

3-VK-1, ¥-VK-1, B-YK-1, V-YKE-1,

B-VKE-1, 3-YKE-1, V-YKII-3, B-
YKII-3, 3- YKII-3, 3-OIIK-1,
VY-OIIK-1, B-OIIK-1, 3-OIIK-2,
VY-OIIK-2, B-OIIK-2, 3-T1K-1,
V-IIK-1, B-TIK-1, B16

Bomnpocs! k 3x3amMeny
(ycTHO)

2 cemectp

2 Pazgen 3, 4

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

B-VKE-1, 3-YKE-1, V-YKII-3, B-
YKII-3, 3- YKII-3, 3-OIIK-1,

[IpakTrueckue 3aHATHS
Brinosinenue
71a00paTOPHBIX pabOT




V-0OIIK-1, B-OIIK-1, 3-OI1K-2, VYcTHBIN onpoc B TeCTa.

V-OIIK-2, B-OIIK-2, 3-T11K-1,

VY-TIK-1, B-IIK-1, B16
[IpomexxyTouHas arrectauus

3-VK-1, V-YK-1, B-YK-1, Y-YKE-1,
B-VKE-1, 3-YVKE-1, V-YKII-3, B-
VYKII-3, 3- YKII-3, 3-OIIK-1, Bompocsl k 9k3aMeny
V-0OIIK-1, B-OIIK-1, 3-OI1K-2, (ycTHO)

V-0OIIK-2, B-OIIK-2, 3-11K-1,
V-TIK-1, B-TIK-1, B16

1 | Okx3ameH

3 cemecTp
2 Paznen 5, 6 3-YK-1, ¥-VYK-1, B-YK-1, Y-YKE-1, [IpakTuyeckue 3aHATUS
B-VKE-1, 3-YKE-1, V-YKII-3, B- Beinonnenue
VKII-3, 3- YKII-3, 3-OIIK-1, 1a60paTOPHBIX paboT
V¥-OIIK-1, B-OIIK-1, 3-OIIK-2, Omnpoc B popme
¥-0OIIK-2, B-OIIK-2, 3-11K-1, cobecenoBaHus U
V-IIK-1, B-IIK-1, B16 TECTUPOBAHUS .

[IpomexxkyTouHas arrectauus
3-YK-1, V-VYK-1, B-YK-1, V-YKE-1,
B-YKE-1, 3-YKE-1, Y-VKII-3, B-
VKII-3, 3- YKII-3, 3-OIIK-1,
V-OIIK-1, B-OTTK-1, 3-OTTK-2, Bompocsr k 3adety (yCTHO)
V-OIIK-2, B-OIIK-2, 3-T1K-1,
V-IIK-1, B-IIK-1, B16
BXOIIHOi/i KOHTpOHL HpeJ:[Ha3Haqu JJIs1 BBISIBJICHU S HpO6€HOB B BHAHUMAX CTYI[CHTOB 51

1 | 3adeT c OLIEHKOI

TOTOBHOCTH HX K IMOJIYYEHHUIO HOBBIX 3HaHUI. OLUEHOYHbIE CPEACTBA JIJISl BXOAHOTO KOHTPOJIS
MPEJICTaBISIOT COOOM BONPOCHI, KOTOPBIE 33JAl0TCS CTYJEHTaM B YCTHOU (opMme.
Bonpocsl k cobeceq0BaAHUIO

1.BexTop. CnoskeHre BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO.

2.ITpoekumst BekTopa Ha 0Ch. OCHOBHBIE TEOPEMBI O TIPOCKITUSX.

3.CxansipHoe MPON3BEICHUE TBYX BEKTOPOB.

4.BekTopHOE MPOU3BE/ICHHUE IBYX BEKTOPOB.

S.IIpssmoyronbHas nekapToBa cuctemMa koopauHat. [lomsipHas cucteMa KOOpIUHAT.
[Hunmuaapuyeckas cuctema koopauHat. opmyiiel epexo1a OT OJTHOM CUCTEMBbI KOOPAUHAT
K JIPYTOH.

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

7.Cuctema orcueta. [IoHsITHE CKOPOCTH M YCKOPEHUS TOUKH.

8.YroBas CKOpOCTh U YIII0BOE YCKOPEHHE TBEPJIOTO Tea.

9.I1epBnbiit 3akoH HbtoToHa. MIHEpLManbHbIE CUCTEMBI OTCYETA.

10.Btopoii 3akon HptoToHa. UIHEpTHOCTh MaTepHUaIbHBIX TEJI.

11.Tpetwuii 3akoH HeroTOHA.

12 . HennepunaibHble CHCTEMBI 0TcueTa. CHUIIbl HHEPIIMH.

13.3akon BcemupHoro Tsarotenus. Cuia TsSDKECTH U BeC Tena.

14 . Tpenue. Cuna tpenus. 3akoH AMoHTOoHa-KynoHa.



IIkaJsia oeHUBaHUsI 00y4YaIOUIETOCH HA BXOAHOM KOHTPOJIE

Bbamasl
TpeOoBaHMs K 3HAHUSIM, YMEHUSIM U HABBIKAM 00y4ar01Ierocs peiiTUHTOBOM
OlIEHKH
OOyyaromuiicss OTJIMYHO BJa/IeeT OCHOBHBIMHU MOHSTUSMH MaT€MaTUKH, (PU3UKH, 5

HAYePTATEILHON IeOMETPUN M MHKEHEPHOU rpaduKu, 3HAET M YMEET NPUMCHAThH
OCHOBHBIC (POPMYJIBI U 3aKOHBI, MOXKET pellaTh HECTAHIAPTHBIC 3aJIaUH.
OOyyarmuiicss XOpoIio BIajeeT OOJBIICH YacThbl0 OCHOBHBIX TOHSITHI 2-4
MaTeMaTHKH, (U3UKH, HAYepTATeIhbHOW TEOMETPUH U WHKCHEPHOU TpaduKu,
3HACT U yMEET MPUMEHSATh OCHOBHBIC (DOPMYIIBI M 3aKOHBI, BJIAJEET METOIMKOM
pCIICHUs TUIIOBBIX 3a1a4.

OOy4Jaromuiics WMeeT YAOBJICTBOPUTEIBHBIA ypPOBEHb 3HAHUS MATEMATHKH, 1
bu3KKY, HAYePTATETbHOW T€OMETPUN M WHKCHEPHOU TpaduKH, 3HAECT OCHOBHBIC
(GbOpMYJIbI M 3aKOHBI, CIIOCOOCH PeIliaTh MPOCTEHIIINE 3a1aUH.

OOyyaromuiicss MpakKTUUYECKU HE OBJIAZIENl 3HAYMTEIBbHOM YacThbiO NPOTrPaMMHOIO 0
Marepuaja ¥ He BJIQJICeT BOXHECUIIIMMU WHCTPYMEHTAMU MAaTeMAaTUKH, GU3UKU U
HAYePTATECILHON T'€OMETPHH W HWHXKXEHEPHOU rpaduku, HE yMEEeT peliarh Jaxke
THUIIOBBIX 3a]1a4.

Tekymuii KOHTPOJb — 3TO HENPEPBIBHO OCYIIECTBISIEMBIA MOHHUTOPUHI YPOBHS
YCBOEHUSI 3HAHUU W (HOPMHUPOBAHUS YMEHUN M HABBIKOB B TE€YEHHE ceMmecTpa. Texkyuui

KOHTPOJIb 3HAaHWW, YMEHUA M HaBBIKOB CTYJIEHTOB OCYIIECTBIISIETCS B XOJ€ YYEOHBIX
(ayAMTOpHBIX) 3aHATUH, NPOBOAMMBIX MO pacnucaHuio. PopMaMu TEKYIIEro KOHTPOJI
ABJIIIOTCS BBINOJIHEHUE KOHTPOJIBHBIX padoT, cJaud OTYETOB IO JIaOOpaTOPHBIM paboTaM U
JOMAIIHHAX 3aJJaHU.

B xadecTBe OLEHOYHOTO CPEACTBA ATTECTALMN Pa3Aesia UCIIONb3YIOTCS YCTHBIM OIPOC,
UTOT0OBasi KOHTPOJIbHAs padoTa.

Jns mpoMEeKyTOYHOM aTTecTaluu MPEIyCMOTPEHBI SK3aMEHALMOHHBIE BOIPOCHI U
MIPAKTUYECKUE 3aJaHUS.

OueHoYHBbIE CPEACTBA VIS TEKYILIEr0 KOHTPOJIS
1 cemecTp
Bomnpocsl k codecenoBannio no pasaeay 1

1. Cxopocth. E€ KOMIOHEHTHI N0 JAEKAapPTOBBIM KOOPAMHATHBIM OCSIM. BbrunciieHue
MIPONAEHHOTO ITyTH.

2. Yckopenue. Ero KOMIIOHEHTHI O IEKapPTOBBIM KOOPIUHATHBIM OCSIM.

3. TanreHnmaibHOE, HOPMAIBHOE U MOJIHOE YCKOPEHUS.

4. YrioBasi CKOPOCTb U yIJIOBOE yCKOopeHHe. CBs3b MEXIY YIJIOBBIMH M JIMHEWHBIMU
CKOPOCTSIMUA U YCKOPEHMSIMU.

5. [punnun otHocutensHOCTH ["ammes. [IpeobpazoBanus ["amwmes.

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

7. 3axon Kynona. Cuna JlopeHiia (MarHuTHas Cuja).

8. Cuibl Tpenusi. Cyxoe U BSI3KO€ TPEHHE.

9. Cuna 1spxectd U Bec. TOUKH MPUIIOKEHUS CUJL.

10. [lepBas u BTOpasi KOCMMYECKHUE CKOPOCTH.

11. Pabota u MomHoCTh. PaboTa IeHTpaIbHBIX CHIT U CUJI OJJHOPOIHOTO CHIIOBOTO TIOJISI.

12. [loTeHuManpHask 3HEPTUs YACTHUIIBI BO BHEITHEM T0JI€ CHJL.



13. TToTennuanbHas 3HEprust 1eOPMUPOBAHHOMN PYIKUHBI.

14. 3akoH coOXpaHEHHUs FHEPTUH JIJISl YACTULIBI JIBHKYIICHCS B KOHCEPBATUBHOM I10JI€ CHIL.

15. CBs13b MeX 1y MOTCHITMATBLHON dHEPTIUEH U CUIIOM.

16. IToTennuanbHas sMa M TOTEHIUANBHBIA Oapbep. VYCIOBUS pPaBHOBECHS

MEXaHUYECKOM CUCTEMBI.

17. Kunetnyeckasi 3HEprusi MaTepHaIbHON TOUYKH U CUCTEMbl MaTEPUATIbHBIX TOUEK.

18. [loTeHumanpHast 3HEPTHsi B3aUMOICHCTBUSI.

19. DHeprus rpaBUTAIIMOHHOTO B3aUMOJICHCTBUS JBYX MaTE€pPUATIbHBIX TOUYEK.

20. 3aKkoH cOXpaHEHHs SHEPTUH ISl CUCTEMbI B3aUMO/ICHCTBYIONIMX MaTepPUATbHBIX TOUCK.

21. [Tonnas MexaHU4ecKasi SHEPTUs 3aMKHYTOM CUCTEMBl MaTepHUaIbHBIX TOUCK.
IlIkasa oneHuBaHusi 00y4yaouerocss Ha codecel0BaHNH MO paszaeny 1

banabl
YpoBeHb 0CBOCHHMSI MaTepHUaJia peidTHHIOBOI
OLIEHKH
Teopernueckoe cojepkaHUe TUCHUILIMHBI OCBOCHO ITOJIHOCTBIO, 0€3 MpoOenoB, 13-15

HEOOXOAMMBIE TIPAKTUYECKHME HABBIKK padOTHl C MaTEpPHAIOM IOJHOCTHIO
chopmupoBanbl. OOydaImUKcs HCYEPIBIBAIONIE, [OCIEAOBATEIbHO, YETKO U
JIOTUYECKH CTPOMHO H3JaraeT Marepuaj, YMEET TECHO VYBS3bIBaTh TEOPHUIO C
MPaKTUKOM, BIIaJIeET PA3HOCTOPOHHUMM HaBbIKAMU M IPUEMAMH BBIIOJHEHUS
MpPaKTUYECKUX 3a7a4, IpUYeM He 3aTPYIHSETCS C OTBETOM IPU BUIOU3ZMEHEHUU
3aJIaHUH.

Teopetnueckoe coaepKaHUE AUCUUILUIMHBI OCBOEHO MPAKTUYECKH IOJHOCTHIO, 10-13
oOydaromuiicss TpaMOTHO W IO CYHIECTBY H3JlaraeT Marepual, He JOIycKas
CYILIECTBEHHBIX HETOYHOCTEH, MPABWIHHO MPUMEHSIET TEOPETUUECKHE MOJIOKCHUS
OpU pPELICHUU TMPAKTUYECKHMX BOMPOCOB U 3a/ay, BIAJCeT HEOOXOIMMBIMU
HaBBIKAMH M MIPUEMAMH MX BBITTOJIHCHHUS.

Teopernueckoe cojepkaHue IUCHUIUIMHBI OCBOGHO YacTHYHO, OO0ydaromuiics 9-10
UMEEeT 3HAaHHWA TOJBKO OCHOBHOIO MaTepuaja, JOMYCKaeT HETOYHOCTH,
HE/IOCTaTOYHO  NpaBWIbHbIE  (OPMYJIUPOBKM,  HApyLIEHHUS  JIOTHUECKOU

IIOCJIEOBATEIBHOCTH B M3JIOKEHUM MaTepuala, HO MpoOelbl HE HOCST
CYIIECTBEHHOI'O XapakTepa, HEOOXOAMMBbIE MpPAaKTUYECKHE HaBBIKM palbOThl ¢
OCBOEHHBIM MaTepuajioM B OCHOBHOM C(QOPMHUPOBaHbI, OJIHAKO OOydaromuiics
VCIIBITHIBAET 3aTPYIHEHUS IPH PEIICHUU IPAKTHUUYECKUX 3a/1a4.

Teopernueckoe coaepKaHWe JUCLUIUIMHBI OCBOGHO YaCTHUYHO, OO0ydaromuiics 0-8
JIOMYCKAET CYLIECTBEHHBIE OIIMOKHU, HE BHJIUT B3aUMOCBSA3HM TEOPUHU C MPAKTUKOI,
HEOOXOUMbIe MPAKTUYECKUE HABBIKU padOThl HE cHOpPMHUPOBaHBI, OOJBIIMHCTBO
HpPEIYyCMOTPEHHBIX pabodell mporpaMMol AMCUMIUIMHBI Y4YeOHBIX 3a/JaHUN He
BbINOJIHEHO. HeoOxoauma  JONONHHUTENbHAs CaMOCTOSTENbHAs paboTa Haj
MaTepuaioM Kypca.

VYcBoeHME 3HAHUIN HA MPAKTHUUYECKUX 3aHATUSAX IO TEMaM pasjena 1 mpoBepsieTcs Ha

KOHTPOJILHOHM paboTe 1Mo pa3eiry.
TunoBasi KOHTpPoJIbHAs padoTa no pasaeay Nel
Bapuanr 1

m

1.bonpmioi Opycok Macchl ™ JIEKUT Ha TIAJAKON TOPU3OHTAIHHON TIOCKOCTH, TI0

KOTOPOM OH MOXKET JIBUratbcest 0e3 Tpenus. Ha Opycke J1euT MajJeHbKU OpyCOK MacChl
M., Koaduiument TpeHuss Mexay MajleHbKUM U OoJblmuM Opyckamu paBeH k. K
00JbIIOMY OpYyCKYy B TOPM30HTAJIBHOM HampaBieHuH npuiiokeHa cuia F. Ilpu kaxom
npeeabHOM 3HaYeHUH cuibl F MalleHbKHil OpyCOK HauYMHAET CKOJIB3UTh MO OOJIBIIOMY



Opycky?

2. BepeBka mmnoii =20 m mnepeOpoiieHa depe3 0j0k. B HauyaabHbIE MOMEHT
BEpPEBKAa BUCUT CUMMETPUYHO U IIOKOUTCS, @ 3aTEM, B pE3YyJIbTaTe HE3HAUYNTEIBHOTO TOTYKA
HauMHAaeT JABUTaThcs MO OJOKy. byaer nu nBukeHHMe paBHOMEpPHO yCKOpeHHbIM? KakoBa
CKOPOCTh BEPEBKH B MOMEHT CXOXKJEHHUsS ee ¢ Oyoka. Maccoil 0j0ka U TpeHHEM B OCU
npeHedpeys. Paguyc 0j10ka cunTaTth MallbIM O CPaBHEHUIO C JJIMHOW BepeBKU. BepeBka
HEpacTsHKUMA.

3. bpycok maccel m=2,0 Kr MEIJIEHHO MOJHSAIM [0 LIEPOXOBATONM HAKIOHHOU
IUIOCKOCTH Ha BbICOTY h=51 cM npu nmomoiy HUTH, TapajuIeaIbHONW 3TON IuIocKocTH. [Ipu
sToM coBepumid padoty A=16,0 /Ix. Ha Beicore h HuTh ornmyctunu. Haiitu ckopocTsb
Opycka, TOCTUTIIETO EPBOHAYAIBHOTO TIOJIOKEHUSI.

Bapuanrt 2.

1.C camonera, aeTsero co ckopocteto 720 kM/4, otaensiercss teno. Haiitu paanyc

KPUBHM3Hbl TPAa€KTOPUU B TOYKE, B KOTOPOM OHO OyJeT dYepe3 S5 ceKk mocie Havaia

nBikeHusi. CONpOTUBICHUEM BO3/TyXa MPEHEOPEUb.

2. HenoaBu»KHOE SIpO aTOMa pacrajaeTcsl Ha JBE YaCTU, MacChl KOTOPBIX Mg M

2 ) a
06111351 KHHCTHUYCCKAsA OHCPIUiA yacten E. OHpGI[eJII/ITB CKOpPOCTH OCKOJIKOB VipVe,
3. FOpHSOHTEUILHO JeTAIasa I1yJada Maccol m [momagact B I[GpGBHHHHﬁ map,

JeXKaluii Ha ToJly U npoOuBaeT ero. Omnpeaenutb sHepruro W, mnepeuieanyo B TEIlo,

Vi, CKOpOCTh mocie BbuleTa ':, macca mapa M. Tpenue

€CJIM HavaJlbHasi CKOPOCTh ITYJIH
MEK]1y TIOJIOM U IIapOM OTCYTCTBYET, TPACKTOPHUS MYJIM MPOXOAUT Uepe3 [EHTP Iapa.

[Io pazgeny B paMkax Ja0OpaTOPHOTO MPAKTUKYyMa CTYIEHT BBINOJHSET 4
nabopaTtopHbie pabOThI U3 MEPEUHS J1a00PATOPHBIX padoT.

TpedoBaHuA K BBINOJHEHUIO JTA00PAaTOPHBIX padoT

JlaGopaTopHBIil TPAKTUKYM BBITIOJTHSETCS B COOTBETCTBUH C TPAPUKOM BBHITTOTHEHHS
nabopaTopHbIX padot. O0beM 1a00PaTOPHOTO MPAKTUKYMA MO TUCHIUTIINHE COCTaBIseT 16
4acoB, CTYJEHTHI BBIMOJHSAIOT 6 nabopatopHbix pabor. Kaxnas npabopatopnas pabota
BBITIOJTHSICTCST OpurajgaMyd B cocTaBe He OoJiee ABYyX cTyleHToB. Ha mepBom, BBOJHOM
3aHSTAU JI0 CTYACHTOB JOBOAMUTCS COACP)KAHUE W KaJICHAAPHBIA IUIaH TPOBEICHUS
MPaKTUKyMa, YKa3bIBA€TCS YHUCIO OallJIoB, KOTOPOE MOXKET Ha0paTh CTYACHT IIpU
BBITIOJIHEHUH J1a0OPaTOPHOTO TPAKTUKyMa B COOTBETCTBUU C JIEHCTBYIOIIEH B BY3€
periTuarOBOM cuctemoit co 100-0ampHOM MIKANON OIEHOK, MPOBOJUTCS MHCTPYKTAXK TIO
TEXHUKE OE€30MacHOCTH TPHU BBIMOJTHEHUH PaboOT ¢ 0(OPMIICHHEM B COOTBETCTBYIOIIEM
xkypHasue. Ha aTom ke 3aHsATHUU TpenojaBaTelb BbIIACT 3a/laHue K MEPBOH JIabOpaTOpHO
pabote. CTyIeHThI 3HAKOMSITCSI C TEOpUEH, MOITyYaroT JOMYCK K JabopaTopHOM pabore u
MPUCTYNAIOT K €€ BBIMOJHEHUI0. Ha BTOPOM 3aHSATHUU CTYJIEHTHI BBINMOJHSIOT IEPBYIO
naboparopHyto pabotry. Ha TpeTbeM 3aHATUHM CTYIEHTBHI BBINOJHSIOT BTOPYIO
nabopaTopHy0 pabOTy M OCYIIECTBISIOT 3aIIUTY MEPBOM J1a0OpaTOpHOM padOTHI U T.1.
HroroBoe 3aHsaTHE 3aBepIIaeT 1a00PATOPHBIN MPAKTHUKYM B IEJIOM.

[lepen kaxmoit nmabopaTOpHON pabOTOW CTYAEHT CHAET KPATKUM KOJUIOKBUYM,



OTpaXarollMid  ypOBEHb MPEIBAPUTEIHLHON TMOJArOTOBKM K  BBIIOJIHEHUIO PaOOTHI.
KomnokBuym npoBoAUTCS B BUJE YCTHOTO cOOECEI0OBAHMUS C MPEMNO/IaBaTENIEM.

B nporiecce BoinosgHeHUs1 pabOTHI CTY/ACHT:

U3yYaeT MO JUTEPATYPHBIM JAHHBIM IMapaMeTPhl U XapaKTEPUCTUKU UCCIIETyEMOTO
npubopa, oOpam@as ocoboe BHUMAHHE Ha NPEACIbHO JKCIUTyaTallHOHHBIC
napameTpshl;

- COCTaBJISET IUIAaH TPOBEICHUS SKCIIEPUMEHTA, OIICHHBACT WHTEPBAJT H3MCHCHHUS
U3MEPSAEMbIX BEIUYMH, BHIOMPAET KOJUYECTBO XAPAKTEPUCTHUK, MOJJICKAIIUX U3MEPEHHUIO
M YUCJIO TOYEK Ha KPUBBIX, oOpailas ocoboe BHUMaHUE Ha BO3MOKHbIE HE MOHOTOHHOCTHU
B UX XOJI€, COTJIaCyeT IUIaH paboThI C MPENoiaBaTelieM;

- U3y4aeT IKCIEPUMEHTAIBbHYIO YCTAHOBKY, COOMpaET (€CIIM HYKHO) U3MEPUTEITh-

HYIO CXEMY, 3HAKOMHTCS C MPAaBHJIAMH KCIUTyaTaIluu BCEX €€ 3JIEMEHTOB,;

- TOTOBHT YCTAaHOBKY K pab0oTe M IIPOBEPSET MPaBUILHOCTH MOJATOTOBKH Y TIPETIO/1a-

BaTeIIs;

- BKJTIOYAET HY)KHBIE TIPUOOPHI U BBITIOIHSCT 3aINIAHUPOBAHHBIN 00HEM H3MEPEHUH,

oOpaiiiasi BHUMaHKHE Ha BOCIIPOU3BOJAUMOCTD pe3yIbTaToB. Bee akcrepumMeHTanbHbIe
JaHHBIC U TTOKa3aHUsI TPUOOPOB 3aHOCATCS B pabOUMil )KypHAJT;

- MPOBOJUT  TPEABAPUTEIbHYI0O 00pabOTKYy pe3yJbTaTOB JIKCIEPUMEHTa U
CpaBHUBAaCT HMX C OXHIACMBIMH 3HAUYCHUAMH. I[IpembsBISCT TOJyYCHHBIC JTaHHBIE
MIPET0/1aBaTeIIo;

- BBIKJTFOYAET YCTAHOBKY M C/IACT €€ MPEI01aBaTelto.

Bce nanHble, TmomydeHHBIE B XonIe pPaOOThI, 3aMHMCHIBAIOTCS B  paboumid
nabopaTopHbIil kypHayi. PaGoumii >xypHanm mo J1abopaTOpHOMY MPAKTUKYMY BEACTCS B
OTJEIIbHOM TETPaJIH.

[To xaxmoii 1abopaTopHOIl paboTe B KypHAJ 3aHOCSATCS:

- Ha3BaHue padoThI;

- 3aIaHKNE HA BBITOJTHCHUE PaOOTHI;

- IJ1aH paboTHI;

- CX€Ma YCTaHOBKHU;

- TIEpBUYHBIC HKCIIEPUMEHTAIbHBIC JaHHbIE B BHUAEC TaOnuI 0e3 Kakux-JIu0o
MEPECUYETOB UITH MPE0Opa3oBaHUM;

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

[To okoHuaHWM PabOTHI TAOOPATOPHBIH JKYpPHA IMOATMCHIBACTCS MPEITOAABATEIICM.

[To uToram kaxaoi JabopaTopHON pabOThl OPOPMIISIETCA OTYET, KOTOPBIM claercs
MIPETIOIaBaTEeII0 Ha CIASAYIOIIEM ITOCTIC BBIMOTHEHUS JaHHOW PaOO0ThI 3aHSATHH.

OTyeT JOJIKEH BKIIOYATh:

- KpaTKO€ TEOPETHYECKOE BBEJACHHE, OTPAKAIOIIEE YCTPOUCTBO, MPUHIIHUI JECHCTBHS
Y HAa3HAYCHHUE UCCIIEAYeMOTo puodopa;

- 33/IaHKE HA BBITOJTHEHUE PabOTHI;

- IJTaH TIPOBEICHUS SKCTICPUMECHTA,



- CX€MY YCTaHOBKH U €€ KPaTKOe OIMUCAHUE;

- pe3ynbTaThl U UX OOCYKJI€HHE, B TOM YHCJIE aHAJIU3 TOTPEIIHOCTH IKCIIEPUMEHTA,
METOJIUKY 00paOOTKU Pe3yJIbTaTOB,

-TEOPETUYECKUE pPacueThl, aHaJIW3 TOJYYECHHBIX JIaHHBIX M CpaBHEHHE WX C
JTUTEPATYPHBIMH,

- BBIBO/IBI,

- CIIMCOK UCTOJIb30BaHHOU JIUTEPATYPHI.

Pa3znen 2
Bonpocsl k codece10BaHUIO O pa3aeny 2

1.3aK0H cCOXpaHEeHHs] UMITYJIbCAa CUCTEMbI B3aUMOJICHCTBYIONIMX YacTull. Cuctema
IIEHTpa Macc.

2.1lentp macc. [IBukeHHE [IEHTPa MacC CHCTEMbI MaTepHAIbHBIX TOUEK.

3.AOCOIIOTHO yHpyroe 1 a0COIIOTHO HEYNPYToe IIEHTPaIbHOE COyAapeHue ABYX
1apOB.

4.MOMEHT UMITYJIbCA YaCTULIBI OTHOCUTEIHHO TOUYKUA U OTHOCUTEIHHO OCH.

5.YpaBHeHue sl NPOU3BOIHON MOMEHTA UMITYJIbCa IO BPEMEHH.

6.3aK0oH coxpaHEHUsI MOMEHTAa UMITYJIbCa CUCTEMbI B3aMMO/IEHCTBYIOIIUX
MaTepHaTbHBIX TOYEK.

7.Cunbl HHEPIIUH.

8.MoMmeHT nMITyibca Tela, BPamlaoierocss BOKPYT HEMOABIKHOM OCH.

9. Moment unepuuu. Teopema Llteiinepa.

10.Kunetnueckast sHEpTHs Tela, BPAIAOIIET0Cs] BOKPYT HEMOIBUKHOU OCH.

11.Pabora, coBepiiaeMas BHEIIIHUMH CHJIaMU TIPU BPAIIEHUH TBEPJIOTO Telia
OTHOCHUTEJILHO HEIOJIBUKHOM OCH.

12.3akoHbI AMHAMUKU TBEPIOTO TEa.

13.KuneTnyeckas SHEpPTHs Tella MPH TUIOCKOM JBHKEHUH.

14 Tlpeneccust rupockona. YTiioBasi CKOpOCTh MPEIECCUH B TOJIE TSIKECTH .

15.I'upockonuueckuii 3P exr.

16.0THOCUTENHHOCTD MOHSITHS OAHOBPEMEHHOCTH.

17 .Tlpeo6pazoBanus Jlopenna.

18./lmuHa Tena B pa3HbIX CUCTEMaX OTCYETA.

19.TIpoMexyTOK BpeMEHH MEXTy COOBITHSMU B Pa3HBIX WHEPIIUATBHBIX CUCTEMAX.

20.NuTepBan. Ero nHBapuaHTHOCTS.

21.BpeMeHu-110100HbI€ 1 MTPOCTPAHCTBEHHO-TI0/I00HBIE HHTEPBAJIBI.

22 .PenstuBuctckoe nmpeoOpa3oBaHnue CKOPOCTEN.

23.PensaTHBHCTCKOE BRIPAXKCHUE JIJIS UMITYJIbCA M YPaBHEHHUE TUHAMUKH YaCTHUIIBI.

24 PensiTHBUCTCKOE BBIPAKEHUE JIJISI YHEPTHUU.

25.EnuHUIBI U pa3MepHOCTH (PU3NYECKUX BETUYHH.

26.Hepa3pbIBHOCTH CTPYH.

27.Ypasuenue bepuymu.

28.Ypasuenue HaBbe-Crokca.



29.Teuenue Kyatta Mexay 1ByMs TUTAaCTUHAMMU MPU HAJIMYWU TPAJUEHTA JaBJICHUS.
IIkaJsia oueHUBaHUs 00y4YaIOUIErOCs HA co0eceI0OBAHMH IO pa3aeay 2

Bbaniabl
YpoBeHb 0CBOEHHSI MaTepHUaJia peiTHHIOBOM
OLICHKH
Teopernueckoe coAepX)aHWE TUCIHUIUIMHBI OCBOSHO IOJIHOCTBHIO, 0€3 TpOoOeIoB, 13-15

HEOOXOJUMbIe  MPAKTUYECKHE HABBIKKW  pabOThl C  MaTepuajoM  IOJHOCTBHIO
chopmupoBanbl. OOydarommiics HMCUEPIBIBAIONIE, IOCIEIOBATEIbHO, YETKO |
JIOTUYECKH CTPOMHO M3JIaraeT Marepuas, yMeeT TECHO YBA3bIBATh TEOPHUIO C MIPAKTUKOM,
BJIAJICET PA3HOCTOPOHHUMH HABBIKAMHU U MPUEMaMH BBIMOJHEHHUS MPAKTUYECKUX 3aj1ad,
IIPUYEM HE 3aTPYAHSAETCS C OTBETOM IIPY BUJIOM3MEHEHUH 3aJJaHU.

Teopernueckoe coAepkaHWe AMCHUIUIMHBL OCBOEHO IPAKTUYECKH IOJHOCTBIO, 10-13
oOyyarolmuiics TrpaMOTHO U MO CYIIECTBY M3JaraeT MaTepual, HE JIOIycKas
CYILIECTBEHHBIX HETOYHOCTEH, MPAaBWIBHO MPUMEHSAET TEOPETUUYECKHUE IOJOKEHUS MpU
pElICHUH TPAKTUYECKUX BOMPOCOB M 3aJady, BiIaJeeT HEOOXOTUMBIMH HABBIKAMU U
IIPUEMaMU UX BBINOJHEHUS.

Teopernueckoe cojepxkaHue AUCIUIUIMHBI OCBOCHO YAaCTHUYHO, OOYYalOlIUHCA HWMEET 9-10
3HaHUS TOJIbLKO OCHOBHOTO MaTepHalia, JOIMYCKAeT HETOYHOCTHU, HEJOCTATOYHO
MPaBWIBHBIE  (OPMYJIUPOBKH, HAPYIICHHS JIOTUYECKOW IIOCIECIOBATCILHOCTH B
U3NIOKEHUU MaTepuana, HO TMpoOenbl HE HOCAT CYIIECTBEHHOTO XapakTepa,
HEOOXOAUMBIC TTPAKTUYECKUE HABBIKA PaOOThl C OCBOCHHBIM MAaTE€pHaJIOM B OCHOBHOM
c(OpMHUPOBAHbBI, OJIHAKO OOYYAIOIIMKCSA HCIBITHIBACT 3aTPyJHEHUS MPH pPELICHUH
MPaKTUYECKUX 3a]1a4.

Teopetnueckoe cojaepKaHHE JUCHUUIUIMHBI OCBOGHO YacCTHYHO, OOy4aroluiics 0-8
JIOTTYCKAaeT CYIECTBEHHbIC OIIMOKH, HE BHUIMT B3aUMOCBS3UM TEOPUU C MPAKTHUKOM,
HEOOXOJUMbIE NPAKTHUECKHE HAaBBIKM pabOThl HE CHOPMHUPOBAHBIL, OOIBIIUHCTBO
MPEIyCMOTPEHHBIX paboyeil TporpaMMoil JHCHUIUIMHBI YUCOHBIX 3aqaHUil  HE
BBINOJIHEHO. HeoOxoauma qomoMHUTebHAs cCaMOCTOSITeIbHAs paboTa Hajl MaTepUaIoM

Kypca.
YcBoeHuE 3HAHUK Ha MPAKTHYECKUX 3aHATUAX MO TeMaM pasjesia 1 mpoBepseTcs Ha

KOHTPOJILHOM pa0oTe 1Mo pas3jeiry.
TunoBasi KOHTpPoJIbHAs padoTa mo pasaenay Ne2
Bapuanr 1.

1.I'opr30HTaIbHO PACTIOIOAKEHHBIN JUCK BPAIIAETCs C YTIIOBOM CKOPOCTHIO (O
BOKPYT OCH Z, IPOXOAIICH YEPE3 LIEHTP AUCKA MEPICHAUKYIISIPHO €r0 MOBEPXHOCTH.
Bnons paanyca qucka JBHXKETCS YaCTULIA MACChl M, PACCTOSIHUE KOTOPOU OT LIEHTPa AUCKa
U3MEHSETCS CO BpEMEHEM 10 3aKOHY T = at (a-moctosiHHas BeauunHa). Haiitn
PE3YJIbTUPYIOMINI MOMEHT BCEX CHUJI, ACHCTBYIOIIMX HA YACTHUILYy B CUCTEME OTCUETA,
CBSI3aHHOM € TUCKOM. MIMeeTcst B BUly MOMEHT OTHOCHUTEJIBLHO LIEHTpa AUCKA.

2.I'opr30HTaTBHO PACIONIOKEHHBIN TOHKHI OJHOPOIHBINA CTEPKEHb MacChl M

L ..,  TIOJIBELICH 32 KOHIBI HA IBYX BEPTUKAIBHBIX HUTAX. Haiitn

CUJTy HATSKEHHUSI OTHOM U3 HUTEU Cpa3y MOCIE MEePEKUTaHUS
JIPYroy HUTH.

3. Ha ogHOpOaHbI# crutontHOM miIuHAp Macchl M u paguyca R mioTHo HamoTaHa jerkas



HUTb, K KOHIly KOTOPOM MPUKpPEIUIeH Ipy3 Maccel m. B MomeHT t=0 cucrema npunuia B
JBUKCHHUE.
[TpeneOperast TpeHUEM B OCH LWJIMHIPA, HAUTH 3aBUCUMOCTD OT
M BpPEMEHU
a) MOZYJIsl YTJIOBOW CKOPOCTH LIMJIMHAPA;
0) KUHETUYECKOW SHEPTHH BCEMl CUCTEMBI.

Bapuanr 2.
1.IITap maccoit m mojBeIIeH Ha HUTH JUTMHOW L. Ero OTKJIOHMIM OT MOJ0KEHUS
paBHOBECHS 10 BHICOTHI TOYKH IOJ[BECA U OTIyCTWIHN. [Ipn kakom 3HaueHun yria ¢ (
MEXy HUTBIO U BEPTUKAJIbIO) HUTh OOOPBETCS, €CJIM U3BECTHO, YTO OHA BBIIEPKUBAET
YABOEHHBIN BeC 1mapa?
2. JIBe MaHOMETpUYECKUE TPYOKH YCTAaHOBIIEHBI BEPTUKAIBHO HA TOPU30HTAIBHON
TpyO€e MepeEMEHHOr0 CEYEHHs B MECTaX, I/Ie ceueHus TpyObl paBHbI S; U S, 1o TpyOe Teuer

' Boaa.HaiiTu 060bemM BOIbI, MPOTEKAIOIICH B €IUHUILY
\J‘L4| - L _ BpEMEHHU Yepe3 ceueHue TpyOKH, ecliu pa3HOCTh YPOBHEHN

Sl SZ

BOJbI B MAHOMCTPHUYCCKHUX pr61<ax paBHa AH |

3.JIBe HebobIIMe Mai0bl MACCOM My M My CBSI3aHbl HUTHIO JUTMHOM L ¥ IBUKYTCS
1O TJIaJKOM
IJIOCKOW TOBEPXHOCTH. B HEKOTOPBIT MOMEHT CKOPOCTh

L0l
@ OJIHOM 111aii0bI paBHA HYJIO, a IPYroi Vi, Mpudem ee
V,=0 m,  HanpabJICHUE NEPIEHAUKYJIApHO HUTU. Halitu ckopocTh

LIEHTPa MacC CUCTEMBI V¢, MOJOKEHHUE IIEHTPa Macc X
(paccTostHuE OT MaccChl 2) U CUITy HATsDKEHUSI HUTH T.

[Io pasmeny B pamkax 1aboOpaTOPHOTO TMPAKTUKYyMa CTYJEHT BBITIOJNHSIET S

nabopaTopHbie pabOThI U3 MEPEUHS JIA0OPATOPHBIX PadOT.
OueHo4YHBbIE CpeCTBA ISl IPOMEKYTOYHOM aTTeCTALUU
Bomnpocsl k 3k3aMeny

1. Cxopocth. Ee KOMIOHEHTHI MO JI€KapTOBBIM KOOPAWHATHBIM OCSIM. BrruucieHue
IIPOMJICHHOTO ITYTH.

2. Yckopenue. Ero KOMIOHEHTHI MO JIEKapTOBBIM KOOPIMHATHBIM OCSIM.

3. TanreHmaiIbHOE, HOPMAIBHOE U TIOJIHOE YCKOPEHUHI.

4. YTII0Basi CKOPOCTh U YII0BO€ ycKkopeHue. CBsi3b MEXKy YIJIOBBIMU U JIMHEHHBIMU
CKOPOCTSIMU M YCKOPEHHUSIMH.

5. [punnun otHOocutensHOoCTH ["ammnes. [IpeobpazoBanus ["amumes.

6. 3akonsl HeroToHa. ['paHuUIbl NPUMEHUMOCTH KIACCUYECKOM MEXAHUKH.



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

8. Cunbl Tperus. Cyxoe U BS3KOE TPEHHE.

9. Cuna 1spxectd U Bec. TOUKH MPUIIOKEHUS CUJT.

10. TlepBas u BTOpasi KOCMUYECKHE CKOPOCTH.

11. PaboTa 1 MoutHoCTh. PaboTa 1eHTpaIbHBIX CHJT U CUJT OJHOPOAHOI'O CUJIOBOT'O TOJISL.

12. TloTeHnManbHast SHEPTHSI YaCTUIIBI BO BHEITHEM TIOJIE CHL.

13. [loTenumansHas 3HEprust 1eHOPMUPOBAHHOMN MPYKUHBI.

14. 3akoH coXpaHEHUs SHEPTUH Il YACTULIBI ABMKYIIEHCS B KOHCEPBATUBHOM T10JI€ CHJL.

15. CBs13b MeXK1y MOTCHITMATIBLHON YHEPIUEH U CUIIOM.

16. TloreHunanbHas ssMa U MOTEHIUATBHBIN Oapbep. Y CI0BUS paBHOBECHS
MEXaHUYECKON CHCTEMBI.

17. Kunernyeckass SHEpPTUs MaTepUATHHOM TOYKH M CUCTEMbI MAaTEPHUATBHBIX TOUCK.

18. TloTeHnManbHast SHEPTHS B3aUMOICHCTBUAI.

19. DHeprus rpaBUTAITMOHHOTO B3aUMOJICHCTBUS IBYX MaTepHUATbHBIX TOUCK.

20. 3aK0H COXpaHEHUS SHEPTHN JIJIsI CACTEMBI B3aUMOICHCTBYIOITHX MaTePHATTLHBIX
TOYEK.

21. TlonHast MexaHUYECKasi SHEPTUs 3aMKHYTON CUCTEMbI MaTepUATTLHBIX TOYEK.

22. 3aK0H COXpaHEHHs UMITYJIbCAa CUCTEMBI B3aUMO/IeHCTBYIONMUX YacTull. Cucrema
LIEHTpa Macc.

23. LlenTp macc. /[BmwkeHne IeHTpa Macc CUCTEMbI MaTEpHATIBHBIX TOUCK.

24. AGCoIOTHO yIpyroe ¥ aOCOIFOTHO HEYTPYTOe MIEHTPATLHOE COYIApEHHE IBYX
1apOB.

25. MOMEHT UMIYJIbCa YaCTHUIIBI OTHOCUTEILHO TOYKHU U OTHOCUTEILHO OCH.

26. YpaBHEHUE I IPOU3BOJHON MOMEHTA UMITYJIbCA 110 BPEMEHH.

27. 3aK0H COXpaHEHHS] MOMEHTA UMITYJIbCa CUCTEMbI B3aUMOJICHCTBYIOITUX
MaTepHaNTbHBIX TOYCK.

28. Cuitbl HHEPITUN.

29. MoMeHT UMITyJIbca Teja, BPAIIaloIIerocs BOKPYT HETOABHUKHON OCH.

30. MomenT unepumu. Teopema IlITeitHepa.

31. Kunernueckas 2HEprusi Teja, Bpalaloerocs BOKPYT HETOBUKHOM OCH.

32. Pabora, coBepiiraemasi BHEITHUMU CUJIaMU TPU BPAIICHUU TBEPIOTO Tea
OTHOCUTEILHO HETIOJIBUYKHOM OCH.

33. 3aKOHBI TUHAMHUKH TBEPJIOTO TeJIa.

34. Kuaernueckasi HEPTHs TeNa MPHU TUIOCKOM JIBHKECHUMU.

35. [Ipeneccust rupockona. YTioBasi CKOPOCTh MPEIECCHUU B MOJIE TIKECTH .

36. 'mpockonuueckuit 3 exT.

37. OTHOCUTENBHOCTD MOHSATHUS OTHOBPEMEHHOCTH.

38. IIpeobpazoBanus Jloperma.

39. JlnvHa Tena B pa3HBIX CUCTEMAX OTCYETA.

40. [TpomMexxyTOK BpEMEHU MEXKIy COOBITUSMH B PA3HBIX MHEPIIHAIBHBIX CHCTEMaX.

41. NurepBan. Ero uHBapHaHTHOCTb.



42. BpeMeHU-10JI00HBIE U MPOCTPAHCTBEHHO-TI0I00HBIE HHTEPBAJIBI.

43. PensaTUBUCTCKOE MPE0Opa30BaHUE CKOPOCTEH.

44. PensaTUBHCTCKOE BBIPpAKCHHUC IJISI UMITYJIbCAa U YPABHCHUC TUHAMUKHU YaCTUIBI.

45. PensITUBUCTCKOE BBIPAKEHUE JIJIsl SHEPTUU.

46. EnvHUIBI ¥ pa3MEPHOCTH (PU3NUECKHUX BEITHYUH.
47. Hepa3pbIBHOCTb CTPYH.

48. Ypasuenue bepuymin.

49. Ypasuenue HaBne-Croxca.

50. Teuenue Ky3TTa MCXKAY ABYM: IUIACTUHAMMU IIPHU HAJIMYUU I'PAIUCHTA JaBJICHUSI.

IIIkajia oneHUBaHNUsI 00y4YAIOUIETOCH HA IK3aMeHe

ypOBeHB 0CBOCHHUA MaTepHuaJja

Onenka
(crammapTHas)

Bbanabl
peidTHHIOBOM
OLICHKH

Teoperrueckoe coJep)KaHue AUCIUTLINHBI OCBOCHO MOJIHOCTHIO,
0e3 mpobesoB, HEOOXOAUMBIC MPAKTHUYESCKUE HABBIKW PaOOTHI C
MaTepHajoM IOJHOCThIO  chopmupoBanbl.  OOyyaromuics
MCYEPIBIBAOIIIE, [TOCIICIOBATEIBHO, YETKO U JOTHYECKH CTPOMHO
u3JlaraeT MaTepuan, yMEeT TECHO YBS3BIBATH TEOPUI0 C
IIPAKTUKOM, BJIaJICCT Pa3HOCTOPOHHMMH HaBBIKAMHM W IIPHEMaMHU
BBITIOJTHEHUS TIPAKTUYECKUX 3a/ad, TPUYEM HE 3aTPYIHSETCS C
OTBETOM IIPY BUJIOM3MCHEHHUH 3aJIJaHUM.

OTIINYHO

36-40

Teoperuueckoe coJepKaHue JVCLIATIIMHBI OCBOEHO
IPAaKTUYECKH IOJIHOCTBIO, OOydaromuiics TIpaMOTHO M IO
CYLIECTBY H3JIaraeT MaTepuay, He JOIycKass CyILEeCTBEHHBIX
HETOYHOCTEH, IPaBUIBHO IpUMEHSET TEOpETUYECKHE
MOJIO)KEHUS TPU PEUICHUHM MPaKTUYECKHX BOIMPOCOB M 3ajiad,
BlaJeeT HEOOXOMUMBIMH HABBIKAMH M  TIpUEMaMH  HX
BBITIOJTHEHMSL.

Xopomro

31-35

Teopetnueckoe colepkaHWe TUCLUIUIMHBI OCBOEHO YacTHYHO,
o0y4aroIuiicss MMeeT 3HaHMs TOJbKO OCHOBHOIO MaTepuaa,
JIOITYCKaeT HETOYHOCTH, HEZ0CTaTOYHO IIPaBUJIBHBIE
(GOopMyIUPOBKH, HAPYIIEHUS JIOTHYECKOMN MOCIEe10BAaTEIbHOCTH B
U3JI0KEHUU MaTepuaja, HO MpoOeabl He HOCAT CYIIECTBEHHOTO
XapakTepa, HEoOXOJUMble IPAKTUYECKUE HABBIKU pabOThl C
OCBOCHHBIM MaTepHajoM B OCHOBHOM C(OPMHUPOBAHBI, OIHAKO
OoOydaroluiCcs  WCIBITHIBAET 3aTPYAHEHHMs] TpU  pelIeHUU
IIPAKTUYECKHX 3a7au.

Y nosnersopu
TEJIBHO

24-30

Teoperndeckoe cojiep)kaHHe IUCHUILIMHBI OCBOCHO YacTHYHO,
o0yyaromuiicss JOMyCKaeT CYIIECTBEHHbIE OIIMOKH, HE BUAUT
B3aMMOCBSI3M T€OPUH C IPAKTUKOM, HEOOXOMMBIE TIPAKTHIECKUE
HaBbIKM  paboTbl  HEe  CPOPMHPOBAHBI,  OOJBIIMHCTBO
NPEIYCMOTPEHHBIX paboveld MporpaMMOoi TUCIUTUTUHBI yIeOHBIX
3aJaHuii  He  BBINOJHEHO. HeoOxoxuma — JONMOSHHUTETbHAS
caMoCTOsATeNbHas paboTa HaJl MaTepHaIoM Kypca.

He
Y/IOBIIETBOPUT
€JILHO

0-23




2 cemecTp
OueHoyHbIe cpeCTBA sl TEKYIIEr0o KOHTPOJIs
Tect- 1, TecT- 2, DIEKTPUUYECTBO U MATHETU3M

1. 3aganue

OTmeTbTE NMPABWIbHBII OTBET:

Cunoii JlopeHua Ha3bIBAETCH. ..
a). Ccuaa, ACHCTBYIOLIAs HA MPOBOAHUK C TOKOM B MArHUTHOM M0JIE
6). cuia, ACHCTBYIOIIAS HA 3apsI CO CTOPOHBI AICKTPHUCCKOTO OIS
B). CHJIA, ACHCTBYIOIIAS HA 3aps] CO CTOPOHBI MATHUTHOTO ITOJIS
r). CHJIA TATOTCHHA 3apsA10B

2. 3apanne

OTmeTbTe NPABHJIbHBII OTBET:

3akon buo — Casapa — Jlanziaca a5t s;1eMeHTa d/ IPOBOAHKKA, 110 KOTOPO-
MY TCHUCT TOK [, Ha PacCTOSAHHUU F 3alTUCBhIBACTCA B BUAC. ..

l[a’fxi’]

a). a’1§=M -
4r r
I dl xF
g, ai-A ]
7
8) _ M T
4z »?
r 7 _:utu(} 7=
r). H-= i [[l xl}
3. 3aaanue

OTMeTbTE NPABHIBHBIN OTBET:
Teopewma 'aycca a1t MArHUTHOTO NOJISE UMEET BUA. ..

a). BS=0

6). §Ba’S =0
S

B). §Bdl =0
[

r). IEdS; =0
N



4. 3aganue

OTMeTbTE NPABHILHBINH OTBET:

CBs3p MCKAY IICKTPHUCCKHM CMCIICHHUEM B CPCIC M HAIPSDKCHHOCTBIO
BHCIITHCTO 3JICKTPHYCCKOTO MOJIA. ..

—

2. D=ggk
6). D=¢k
B). 5=%ﬂ
- K
r)., D=—
£
5. 3aganue

OTmeTbTE NPABUIbHbINH OTBET:
3axon Oma A1 y4acTKa LCITH. ..

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

OTMeTbTE NPABHIbHBIN OTBET:
®opMmyaa 471 IUIOTHOCTH TOKA. ..

a). ]'ZQ
S8
6). j=1S
-/
B)j_w
. dO
B JE—

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 J1a0OPaTOPHBIX pabdoOT.

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 maGoparopHas 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 TMPAaKTHKyMa 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 TNpenoaaBaTellb BbIIACT 3a/JlaHhe K TIEPBOM J1abopaTopHOi
pabote. CTyAeHTbl 3HAKOMSTCSA C TEOpUEH, MOJYyYaroT IOMYCK K JaOopaTOpHON paboTe u
MPUCTYNAIOT K €€ BBINMOJHEHUI0. Ha BTOpOM 3aHSATUM CTYJEHTHI BBITIOIHSIOT TEPBYIO
nabopaTopHyto padboty. Ha TpeTbeM 3aHATHU CTYACHTBHI BBITOIHSIIOT BTOPYIO JIJA0OPATOPHYIO
paboTy U OCYIIECTBIISIOT 3alIUTy MEPBOM J1abopaTopHOM paboThl U T.A4. MToroBoe 3aHsiTHE
3aBepIaeT 1abopaTOPHBIN MPAKTHKYM B IIEJIOM.

[lepen kaxmoit mabopaTOpHOM pabOTOW CTYAEHT CHAET KPAaTKUl KOJIJIOKBUYM,
OTpaXalolUid  ypOBEHb TMPEABAPUTEIILHON TOATOTOBKM K  BBITIOJIHEHHIO  PaOOTHI.
KomnokBuym mpoBoAHUTCS B BUE YCTHOTO COOECEIOBAHMUS C MTPETO/IaBaTEIIEM.

B nporuecce BeInoiHEHUST paObOTHI CTYACHT:

- MU3y4YaeT MO JIUTEePaTypHBIM JJaHHBIM MapaMeTPhl U XapaKTEPUCTUKU UCCIIETyEMOTO
npubopa, oopaiias oco0oe BHUMaHUE Ha MPEeIbHO IKCIUTyaTallUOHHbBIE TTapaMeTPh;

- 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 paboThl C MPENOIaBaTENIEM;

- 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 IPUOOPHI U BBIIOJHSAET 3aIUIAHUPOBAHHBIN 00bEM U3MEpPEHUH,
oOpamiass BHMMaHHE Ha BOCIPOM3BOAMMOCTH pE3YyJbTaToB. Bce 3KcrnepuMeHTalbHbIE
JaHHbIE U NTOKa3aHUsI IPUOOPOB 3aHOCATCS B pabOUMil )KypHa,

- IPOBOJUT IMPEABAPUTENBHYI0 00pabOTKy pe3yslbTaTOB SKCIEPUMEHTA U CPABHUBAET
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 1adopatopHOMY IPAaKTUKYMY BEJETCSA B OTACIIBHON TETPAJIH.

[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 WUJIU MPE0OPa30BaHUM;

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

OTpEENICHUS UX TIOTHOTHI U HAJEKHOCTH.

[To oxoH4aHuU pabOTHI 1TAOOPATOPHBIN KypHAJ MOJMUCHIBAETCS IPENIOAABATEIIEM.

[TIo mToram kaxmoil jabopaTopHOil pabOThl OOpPMIISIETCS OTYET, KOTOPBIN claercs
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 NPOBEICHUS 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 MCIOJIb30BAaHHON JIUTEPATYPBHI.



OueHouHbIe CPeACTBA I IPOMEKYTOYHON ATTeCTAUMHU
Bonpocel k 3xk3amMeHy

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

2.0Onextpuueckoe mnoise. Pabora cun anekrpocraruueckoro mois. [lorennuman. Cassb
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 CBSI3aHHBIC 3aPSIJIbI.

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

7.Brruucnenue nosiel B AU3IEKTpUKax. CerHeTo3IeKTPUKHU.

8.IlpoBogHNKK B S3JEKTpOCTaTHUECKOM Toje. PaBHOBecue 3apsioB MPOBOJHUKAX.
DNEeKTPOEMKOCTh YEIMHEHHOTO TPoBOIHMKA. KoHIeHcaTopshl.

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

10.ITocTOAIHHBII TOK W €ro XapakTepucTUKH. 3akoH Oma B HMHTETPaJbHOM U
g epenunanbHon popme. 3akoH OMa A1l HEOJHOPOIHOTO Y4acTKa U JIsl TOJTHOM 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
MEepPEMEICHUIO KOHTYpa ¢ TOKOM B MarHUTHOM I10JI€.

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

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

21.3aKOH 3JIEKTPOMArHUTHON MHAYKIMU. SIBIeHUE CAaMOMHAYKIMU. THIyKTUBHOCTD.

22.Tok nipu 3aMbIKaHUU U Pa3MbIKaHUU LETTH.

23.B3aniMHas HHIyKIUSI.

24.OHeprusi MAarHUTHOTO TOJIS.

25.AKTHBHOE M PEAKTUBHOE COMPOTUBIIEHUE. 3aBUCUMOCTh IOJIHOTO COMPOTHUBIICHUS
LEMU OT YaCTOTBI IEPEMEHHOr0 TOKa. 3akoH OMa JUIsl NIEPEMEHHOIO0 CHHYCOUIAJIBHOTO TOKA.

26.YpaBHEHUS 1EMH, TJIe TEYET MePEMEHHBIN dIEKTPUIECKUN TOK.

27 SBnenne pezonanca. Konebarensusiii koHTYp. @opmyna TomcoHa.

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



29.Tpanchopmarop u aBroTpanchopmarop.

30.PoTop BekTopHOTO noJisi. Teopema Ctokca.

31.BuxpeBoe snekrpuyeckoe nose. Tok cMelieHus.

32.Cucrema ypaBHeHuid MakcBemia B qudpepeHinanbHoi 1 HHTerpaibHon 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 AIEKTPOMArHUTHON BOJIHBI.

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

37.MuTepdepeHIius 3J1eKTpOMarHuTHEIX BOJIH. CTOSIUME 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.

IIkxaja oueHUBaAHUA 00y4AIOIEroCsi HA IK3aMeHe

Ouenka banabl
YpoBeHb 0CBOEHMSI MaTepHaia (cranmapt | peHTHHIOBOW
Has) OIIeHKH
Teoperudeckoe conep)kaHUe ITUCIMILIAHBI OCBOCHO TIOJIHOCTBIO, 0€3 | OTiamyHO 36-40
po0esoB, HEOOXOJUMbIE TPAKTUYECKHE HABBIKU PaOOThl C MaTepUAIOM
NOJHOCTBIO  C()OPMHUPOBAHEI. OOyyaromuiicss ~ HMcCYEpIbIBAIOLIE,
[OCJIEI0BATEIbHO, YETKO M JIOTMUECKH CTPOMHO H3JIaraeT marepual,
yMEeT TECHO  YBs3bIBATH TEOPUI0 C  TPAKTUKOH,  BIajeeT
Pa3sHOCTOPOHHUMM HaBBIKAMHM M MPUEMAMHU BBIMOJIHEHUS MPAKTUYECKUX
3aga4, NpUYeM He 3aTpydHseTcss ¢ OTBETOM IpU BUIAOU3MEHEHUHU
3a/1aHMI.

Teopernueckoe colepKaHUE JIUCHUILUIMHBI OCBOEHO IPAKTHYECKH | XOpoIllo 31-35
HOJHOCTBIO, OOY4YaroLMiics TIpaMOTHO M MO CYIIECTBY H3Jlaraer
MaTtepuaj, He JIOIMyCKash CyIIECTBEHHBIX HETOYHOCTEH, NpPaBUIBHO
OPUMEHSET TEOPETUYECKUE IMOJIOKEHHUsS] NMPU PEIIeHHH NPaKTUYECKUX
BOTIPOCOB M 3aJ1ad, BJIJIEET HEOOXOJMMBIMH HAaBBIKAMU U MPHEMaMHU HX
BBITOJIHEHMUSL.

Teopernueckoe  coaepx aHHe  JUCHUIUIMHBI ~ OCBOCHO  YacTH4YHO, | YJIOBJIETB 24-30
o0yyaroImuiicss UMeeT 3HaHUs TOJBKO OCHOBHOI'O MaTepuaia, JIOIYyCKaeT | OPUTEIbHO
HETOYHOCTH, HEIOCTATOYHO MPAaBHUIIbHBIE (OPMYIMPOBKH, HAPYIIECHHUS
JIOTMYECKOU MOCIEeI0BATENbHOCTH B U3JI0KEHUU MaTepuaa, HO MpoOesbl
HE HOCST CYIIECTBEHHOTO XapakTepa, HEOOXOIMMBIE IPAKTHUECKUE
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
oOyyaromuicss  JOMyCKaeT CYyLIECTBEHHbIE OIIMOKH, HE BHIUT | YIOBJIETBO
B3aWMOCBSI3M TEOPUU C TMPAKTHKOH, HEOOXOIMMBIE TMPAKTHUYECKUE | PUTEIHHO
HaBBIKM pabOTHl HE CPOPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOTPEHHBIX
pabouel TporpaMMOi JAUCIUIUIMHBI YUY€OHBIX 3a/IaHW HE BBITOITHEHO.
HeoGxonuMa  gomojHMTENbHAs  caMOCTOsTeNbHAs  paboTa  Haj
MaTepuaioM Kypca.




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

2.XapaKTepUCTUKH TETJIOBOTO U3ITyUYEHHUS.

3.3akon Kupxroda. BeiBoip1 13 3aK0OHA.

4.3akon Ctedana-bonpimana.

5.3akonb! BuHa.

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

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 peHTreHOBCcKOoe m3nydeHne. O0patHbiii GoTorhPexT.

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

14. JIaBieHue cBeTa.

15. Dddext Komnrona (skcnepumenT, popmyra)

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;
nepBBI OOPOBCKHUI paJlyCc; OCHOBHOE 1 BO30YKICHHOE COCTOSIHHE IEKTPOHA.

20. DHeprus MOHU3ALMH, OMpPEIEICHHE YacTOThl MCIYCKAeMOTO WM IMOTJIONAEMOTO
kBaHTa. Cxema 3HepreTH4eckux ypoBHEH aToma BOJI0pO/a.

21. Inuna BoHs! Jle-bpoiins.

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

23.DKcTIepUMEHTANbHBIE TTOATBEPKACHUS TUTIOTE3bl Ae-bpois: ombitel ToMcoHa H
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.YacTuma B 0JHOMEpPHOI OECKOHEUHO TJIyOOKOH MOTEHIIMAILHOM SIME.

IIkaJsa oeHuBaHUsI 00y4YarOUIErocs Ha codeceI0BaHNH O pasaesay 1

Bbanabl
YpoBeHb 0CBOCHUSA MaTepHaia PEeTHHIOBOM
OIIeHKH
Teopetnueckoe cojep)KaHUE AUCUUIUIMHBI OCBOEHO TMOJHOCTBIO, 0e3 mpobenos, 13-15
HGO6XO)IHMI)I€ IMPAKTUYCCKUC HAaBBIKHN pa6OTBI C MaTCpralIoM IIOJIHOCTBIO




chopmupoBanbl. OOyuaromuiics HCUEpIBIBAIONIE, MOCIEN0BATENbHO, YETKO H
JOTMYECKH CTPOMHO WU3JaraeT MaTepual, yMeEeT TECHO YBS3bIBaTb TEOPHIO C
IPAaKTUKOHM, BIaJeeT pa3sHOCTOPOHHUMM HABBIKAMM U IIpUEMaMM BBIIOJHEHUS
NPaKTUYECKUX 3a]ad, MpUYeM He 3aTPyIHSETCS C OTBETOM IPH BUIOM3MEHEHHU
3aJaHUN.

TeopeTnyeckoe COAEpPKAHUE JUCLUIUIMHBI OCBOCHO MNPAKTHUYECKU MOJHOCTBIO, 10-13
oOyyaroluiicss I'paMOTHO W IO CYLIECTBY H3JlaraeT Marepuajng, He JOIycKas
CYIIECTBEHHBIX HETOYHOCTEH, MPABUIBHO MPUMEHSIET TEOPETUUECKUE TIOJI0KECHUS TTPU
pELICHUH MPAKTUYECKHX BONPOCOB M 3a/ady, BIaJeeT HEOOXOIUMBIMU HABBIKAMH U
pUEMaMH UX BBITOJTHEHUS.

Teopernueckoe conepkaHue TUCLUIUIMHBI OCBOGHO 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/IMMbI€ IPAKTUYECKHE HABBIKU PpabOThI C OCBOEHHBIM MaTepHaloOM B OCHOBHOM
c(OpPMHPOBAHBI, OJHAKO OOYYAIOUIMIICA HCIBITHIBACT 3aTPyJHEHUS TNPU PELICHUU
IPAaKTUYECKHX 3a/1a4.

Teopernueckoe copep)kaHue AUCHUILTMHBI OCBOCHO YaCTHYHO, OOydYaroUIHiACs 0-8
JIOIYCKAET CYLIECTBEHHbIE OIMIMOKM, HE BUAMT B3aMMOCBSI3U TEOPUM C IPAKTHKOMH,
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 NMPAKTHYECKUX 3aHATHAX IO TEMaM paszena 1 mpoepsercs Ha

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

1.0Onpenenuts  AJIMHY  BOJIHBI ~ KOPOTKOBOJHOBOW  TpaHMIBl  CIIOLIHOTO
PEHTTEHOBCKOTO CHEKTPa, €CIM CKOPOCTh 3JEKTPOHOB, MOJUIETAIOIIUX 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 Ta0OpaTOPHOTO MPAKTHUKYMa MO JUCITUIUIHHE COCTABIAET 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
NPAaKTUKyMa, YKa3bIBAETCS YHCIO OalljioB, KOTOPOE MOXKET HaOpaTh CTYACHT TMIpH
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 ¢ O(OPMIIEHHEM B COOTBETCTBYIOILIEM



KypHaiue. Ha aTom ke 3aHSTHM mpernofaBaTelb BbIJIAET 33JjaHuEe K MEPBOM J1abopaTOpHOU
pabore. CTyIeHThI 3HAKOMSITCSI C TEOpUEH, MOITYy4aroT JOMYCK K JabopaTopHOM pabore u
NPUCTYIAIOT K €€ BBIMOJIHEHUI0. Ha BTOpOM 3aHSITHM CTYJIEHTHI BBIMNOJHSIOT MEPBYIO
nabopatopHyto pabory. Ha TperbeM 3aHATUM CTYIEHTHI BBINOJHSAIOT 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 KpPaTKUA KOJUIOKBUYM,
OTpaXarollMii  ypOBEHb MPEIBAPUTEITHHON TMOJATOTOBKM K  BBIIIOJIHEHUIO PaOOTHI.
KomnokBuym npoBoAHUTCS B BUE YCTHOTO cOOECEI0OBaHMUS C MTPEMNO/IaBaTeIIEM.

B npornecce BeinosgHeHUs paboOThI CTYACHT:

- U3yYaeT MO JIMTEePaTypPHBIM JIaHHBIM MTapaMETPhl U XapaKTEPUCTUKU UCCIIEyEMOTO
npubopa, odpaiasi 0coboe BHUMaHUE Ha MpeIeIbHO HKCIUTyaTal[MOHHBIE TapaMeTphl;

-COCTaBJISIET IUIAaH TPOBEJIECHUSA HKCIIEPUMEHTA, OLEHUBAET WHTEPBAT W3MEHEHUS
M3MEPSEMBIX BEIIMYWH, BEIOMPACT KOJWYECTBO XAPAKTEPUCTHK, TOJICKAINX U3MEPECHHIO
Y YHCIIO0 TOYEK Ha KPUBBIX, oOparias 0co00e BHUMaHUE Ha 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 pOBEpseT MPaBUILHOCTH MMOJATOTOBKH Y TIPETIO/Ia-
BaTes;

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

oOpaiasi BHUMaHHE Ha BOCIIPOM3BOJIUMOCTb PE3yibTaTOB. Bee akcnepruMeHTalIbHbIE
JAaHHBIC U TTOKa3aHUsI TPUOOPOB 3aHOCATCS B pabouuil )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, 3aMHMCHIBAIOTCA 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 MOAMUCHIBAETCS MTPETIO/IaBATEIIEM.

[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 00pabOTKU Pe3yJIbTaTOB,

-TEOPETUYECKUE pacueThl, aHaJIW3 TOJYYCHHBIX 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 cnaboro B3auMoneicTBus?
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 4acTHIl TPHHAJICKAT
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 nmokost HeUTpoHa ... Macce (bI) 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) 2eKMPOMACHUMHOE

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 npuE,=15 MaB?

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

6. PanqnanoHHbIe MOTEPH 3aBUCAT OT 3apsAJia CPEbl,

Kak:
6) 2 e ~F o)~

a) He 3a8Ucsm

6. loHn3anoHHbIe TOTEPH 3apsHKEHHBIX
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 OJVKE CPEHSIS 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-u 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 6l

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 3aKPbIT
B TCUCHUU CCMCCTpPAa UJIN Ha 3a4CTHOU HCIOCIIC.

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

00BEMHYIO MJIOTHOCTH 3JIEKTPUUECKOTO 3apsijia

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
3aauy Hauucisercs 3 Oamna. BepHbIil xoa pelieHus 3ajiadu, HO HE MPaBUIIBHBIN 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 3aK0oHa.

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

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

7.3akoH uznyuenus [lnanka.
8.0nruueckas TUpoOMETpHs.

9.Buemmnwmii pororddext. 3akonst Croneroa s BHENTHETO (hoTodPdekTa.
10.YpaBHeHus DUHIITEHHA 1S OJTHO- 1 MHOTO(GOTOHHOTO (hoTod(deKTa.

11.BuyTtpennuii poTodrPdexr.

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

14.JlaBieHue cBeTa.

15.9dbdext Komnrona (sxkcnepumenT, Gpopmyra)
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;
NEePBBI OOPOBCKUI paJinyC; OCHOBHOE U BO30YKJIEHHOE COCTOSIHUE AJIEKTPOHA.

20.OHeprusi MOHU3AIUH, OMpPEAETICHUE YaCTOThl MCIYCKAeMOTO HIIM IMOTJIONIAeMOTO
KBaHTa. Cxema SHEPreTUUECKUX YPOBHEH aTomMa BOAOpoa.

21.Jlnuna BoaHbI [le-bpoiis.

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

23.OKCniepyUMEHTAIbHBIE MOATBEPKICHUS TUIIOTE3bI 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.

27.01BITHI ¢ ABYMS IIETSIMHA IS QYIIIICPEHOB.

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.SnepHble peakiuu Mo IeHCTBUEM 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 MOTepy YacTUIl HA HOHU3AIMIO U BO30YkaeHue. MloHn3amoHHbIN
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 Moaenb siapa. [IpaBuna 3anonrHeHnst 000JI0YEK.

44 Jueprusi CBSI3HU 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 PEAKIUH IO ICHCTBUEM 3apsSKEHHBIX 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 4acTHIl, BXOIAIINX B COCTAaB 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 mepBoii BBOIHOM JIeKIIMK cleiaTh OO 0030p coAepKaHHs Kypca U OTMETHTH
HOBBIC METOJBI M TOAXOJBI K PEIICHUIO 3a7a4, pacCMaTPUBAEMBIX B Kypce, OBECTH [0
CTYZIEHTOB TpeOoBaHUs Kadeapsl, OTBETUTH HA BOIPOCHI.

[Ipy moOATOTOBKE K JIEKIMOHHBIM 3aHATHSIM HEOOXOIUMO MPOAYyMaTh 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. llepenm 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 3aHATHA TpenojaBaTelb 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 TIpoleccax, OCOOCHHOCTAX UX
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. lIpuBoauTh mpuUMeEphl. 3anaBaTh IO XOAYy H3JI0KCHUS
JIEKIIMOHHOTO MaTepuajia pUTOPUUYECKHE BOIPOCHl M CaMOMY JaBaThb Ha HHUX OTBET. JTO
CIIOCOOCTBYET AaKTHMBM3AIIMU MBICIUTEILHON MESITEIIbHOCTH CTYJEHTOB, MOBBIIICHUIO HX
BHUMaHUS M HMHTEpeca K MaTepuaily JEKIUU, €€ cojepkanuto. [IpemomaBarens MoKeH
PYKOBOJHUTH pPaOOTOM CTYJAEHTOB II0 KOHCIICKTHPOBAHHWIO JISKIIMOHHOTO MaTepHala,
MOTYCPKUBATh HEOOXOIMMOCTh OTPAYKEHHUS B KOHCIIEKTAaX OCHOBHBIX ITOJIOKEHUN N3ydacMOM
TeMbI, 0CO0O0 BBIJENASA, KaTeropHalbHBIM amnmapar. B 3akii0YuTeIbHONM YacTH JICKIHUH
HE00X0aMMO CHOPMYITUPOBATH OOIIHE BHIBOJBI 10 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, TMOKEJIaBIIUM BBICTYIIUTh Ha CEMUHApE C JIOKIAJaMu H
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 MIOHATHUS, CBA3AHHBIE C TEMOW 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 KOHTPOJBHBIX
BOIIPOCOB.

3. Yka3aHus Juis IPOBEICHUS J1aOOPAaTOPHBIX 3aHATHIA.

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

[lepen BbIMONHEHHWEM J1a0OPATOPHOUM pPAOOTBI 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
JIOITYCKasl TI0 BO3MOYKHOCTH MX HENIPABUJIBHBIX JEHCTBUM.

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 KOHTPOIIIO CAMOCTOSITEILHON pabOThI CTY/IEHTOB

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

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

[Ipn npumeHeHUM (POHTATBHBIX 3aJaHUM BECTH KOJUIEKTHBHBIE OOCYXIEHUS CO
CTYJIEHTaMH OCHOBHBIX TEOPETUUYECKUX TOJOKEHHM.

C 1enpl0 KOHTPOJSI KAauecTBa BBINOJHEHHUS CaMOCTOSITENbHOM paboThl TpeboBaTh
WHJUBUAIYAJIIbHBIE OTYETHl (JOIYCTUMO BMECTO IHCBMEHHOIO OTYETa IPUMEHSTH
WHJVBUyaJIbHbIE 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 O4epeaHON JEKUNUN OCBEXXKHUTHh B MaMSTH OCHOBHBIE KOHLEILIAN
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 N3YyYaeMbIX BOIIPOCOB, ONPE/IETIEHUSIM 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 MCHOJB30BAaTh 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 I 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 IOHSITHN, CBA3aHHBIX C TEMOM CEMUHApPA.

B mpouecce pemieHus 3aad BECTU IUCKYCCHIO C MPENOJAaBATEIEM O NPABUIBHOCTU
MIPUMEHEHUSI METOJIOB UX PEILICHUS.

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

B KoHIle mpakTUYECKOro 3aHATHS NMPU HEOOXOJAMMOCTU BBISCHUTH y MpENojaBaTes
HESICHBIE BOIIPOCHI.

OcHOBHBIE pe3yJbTAThl BHIOJHEHUS pa0OThl HEOOXOAUMO pacreyararh.

3. Yka3zaHus 1Sl BBIIIOJTHEHUS JIA0OPATOPHBIX padOT

Cobmronate  TpeOOBaHMSI TEXHMKM O€30MACHOCTH, I 4Yero MpociyllaTh
HEO0OXO/IMMbIE PA3bsICHEHUSI O MPABUJIBHOCTH MOBEAEHUS B 1aOOpaATOPUH.

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

B nporecce BbIMoOMHEHUST pabOThI CIEAYET MOCTOSTHHO O0IIATHCS C MpernogaBaTeieM,
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 00paIaThCs K MPENoIaBaTeNko.

[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.
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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
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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 coctaBuit / /7/\/ npodeccop, Uepnora H.M.

v
Penensent o nouent, bapanosckas JI.B.



[Iporpamma ono6pena Ha 3acenanun Y MKH 18.03.01 «XuMuueckasi TEXHOJIOTHS» OT
15.11.2021 rona, mpotokoma Ne 2.

J~
[Ipeacenarens yueOHO-METOIUIECKON KOMUCCHHU v UYepnosa H.M.



