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Ilens npenoxaBaHusi AMCHUIINHBI

- (hopMUpOBaHKE HABBIKOB M IPHEMOB HAYYHOT'O METO/A TO3HAHHUS;

- obecriedeHre HEOOXOIMMOTO YPOBHS 3HAHHMM JJIs1 YCBOCHHSI CMEKHBIX OOILIETEOPETHUYECKUX H
CIELIMAJIBHBIX KYPCOB;

- BIpa0OTKa TBOPYECKOTO MOJX0/Aa K PEIICHUI0 HayYHO-TEXHUYECKUX 3a7a4d U IpobieM, ¢ KOTo-
pBIMH OyIyLIEMY CIELUAINCTY IPUIETCS CTOJIKHYTHCS HA IIPOU3BO/ICTBE.

3aauy U3y4eHUs! TUCUUIUINHBIL:

- CO3/JaHHE y CTYJIEHTOB OCHOB JJOCTaTOYHO IHUPOKOI TEOPETUUECKOM MOArOTOBKU B 001acTu Gu-
3MKH, TIO3BOJIAIONICH OPUEHTUPOBATHCS B MOTOKE HAYYHOW, TEXHHMUYECKOW MH(opMauu U odecrneunBaro-
el UM BO3MOXHOCTb UCIOJIb30BaHUS HOBBIX (DU3MUYECKUX IMPUHIUIIOB B T€X 00JACTAX TEXHUKH, B KOTO-
PBIX OHHU CHELUATU3UPYIOTCS;

- (hOopMUpPOBAHME y CTYJEHTOB HAyYHOI'O MBILIUIEHUS, B YaCTHOCTH, IPAaBUIbHOCTH NOHUMAaHMS
IpaHyIl TPUMEHUMOCTH PA3UYHBIX (PU3HMUECKUX MOHSATHHA, 3aKOHOB, TEOPUI U YMEHHIA OLIEHUBATh CTe-
IIEHU JOCTOBEPHOCTH PE3YJIbTATOB, IIOJIyYEHHBIX C IOMOLIBIO AKCIIEPUMEHTAIbHBIX MJIM MAaTEMATHYECKUX
METOZOB UCCIIEI0BaHMS;

- YCBOEHHE OCHOBHBIX (PM3NYECKHUX 3aKOHOB U SIBIICHUH KJIACCMUECKOW M COBPEMEHHOM (pu3MKH,
METOJI0B (PU3UUECKOT0 HCCIICOBAHNUS;

- BBIPa0OTKa y CTY/IEHTOB IPUEMOB U HaBBIKOB PELICHHUS KOHKPETHBIX 3a/1a4 U3 pa3HbIX oOnacTeit
(bU3MKH, TOMOTAIINX B AaJbHEHUIIEM CTYACHTAM peIlaTh MPAKTHUECKUE 3a/1aUH.

- O3HAKOMJICHUE CTYJEHTOB C COBPEMEHHOW ammnapaTypoi, BBIYMCIUTEIBHON TEXHUKOW U BBIpa-
00TKa HaYaJIbHBIX HAaBBIKOB MIPOBE/ICHUS HAYYHBIX HCCIECIOBAHUM.

N3yueHne qUCUUIUIMHBI JOJPKHO OCHOBBIBATHCS Ha CIIEAYIOLIEM IPOpECCHOHATLHOM CTaHAapTe:

- 26.001. Crenmanuct 1o o0ecreueHno KOMIJIEKCHOTO KOHTPOJIS TPOU3BOICTBA HAHOCTPYKTYPH-
POBaHHBIX KOMIIO3ULIMOHHBIX MAaTEPUAJIOB.

Mecto mucuuniaunbl B ctpykrype OOII BO

N3yuenue nucuuiuivibl «Pu3nka» TpeOyeT OCHOBHBIX KOMIETEHIIMH, 3HAHUW, YMEHUH U HaBBI-
KOB oOyyaro1erocsi, copMupoBaBLIMXCS IpU 00YYEHUH B HIKOJIE 110 AUCLHUIUIMHAM: MaTeMaTHka; Gu3u-
Ka; XUMHUS.

[Tocne n3ydeHus: NUCLUILIMHBI BBITYCKHUKH JOJDKHBI OBITh TOTOBBI K BBIMOJIHEHUIO CIIEAYIOIINX
TPYJOBBIX (PYHKIIMIA:

— A/02.6. Pa3paboTka HOBBIX U COBEPILICHCTBOBAHUE JCUCTBYIOLINX METOIOB MPOBEACHHS aHAIIH-
30B, UCIIBITAHUH W UCCIICOBAHMIA,

— A/07.6. IIpoBeneHue uUCHBITAHUNA HOBBIX O0pPa3lloB MPOAYKLUH, pa3paboTKa TEXHUYECKOH 10-
KYMEHTALIUH.

Komnerenuuu ody4amierocs, opMupyembie B pe3yJabTaTe 0CBOCHHS AU CHHUIIMHBI
B nponecce ocBoeHMs JaHHOM TUCHMITIMHBI Y CTyI€HTa (POPMUPYIOTCS CIEIYIOINE KOMIIETEHIINU:

— YHUBEpCAJIbHbIE
Kox xom- HaumenoBanune
WMHAnKaTOpBl JOCTIKEHUS KOMIIETCHITHH
NETeHLUU KOMIIETEHIIUH
YK-1 | CnocoGeH ocy- 3-YK-1 3Hate: MmeToauku coopa u 00padboTku HH(POPMALIUU; aKTyallb-
IIECTBJIATH TOUCK, HBIE POCCUHCKHUE U 3apyOeKHbIe HICTOUHUKU HH(OopMaIiu B chepe

KPUTHYECKHIA aHATTN3 | TPO(ECCHOHATFHOMN IeATETbHOCTH; METOJI CHCTEMHOTO aHaJIH3a
u cunte3 uHpopma- | V-YK-1 Ymers: npuMeHsATh METOUKH TTOKCKa, cOopa 1 00paboTKu
IIUH, IPUMEHSTh CU- | WH(POPMAIIUHU; OCYIIECTBISTh KPUTHUECKUI aHAIN3 U CHHTE3 HH(OP-

CTEMHBIN TOIXO Malliy, MOJTYYEHHON U3 Pa3HbIX HCTOYHUKOB
JUISL peIeHus Io- B-VYK-1 Bnanets: MmeTogamu noucka, coopa u o0paboTKu, Kputuye-
CTaBJICHHBIX 3a/1a4 CKOT'0 aHaJln3a ¥ CUHTe3a UH(OPMAIH; METOJUKONH CUCTEMHOTO MO~
X0J1a JI7Is1 pelIeHHs] TOCTaBJICHHBIX 3a]a4
VYKE-1 | CnocoGen ucnonb- | 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUIINH,
30BaTh 3HAHUS €CTe- | METOJIbl MAaTEMaTHYECKOI0 aHAIN3a U MOAEIUPOBAHUS, TEOPETUYECKO-
CTBEHHOHAYYHBIX IO ¥ SKCIEPUMEHTAIBHOIO UCCIIEA0BAHUS

nucturiH, npuMme- | Y-YKE-1 ymeTs: ucnonb3oBaTh MaTEMaTHIECKUE METOIBI B TEXHUY -
HATb METOJbI MaTe- | CKUX NPWIOKEHUAX, PACCUMTHIBATH OCHOBHBIE YHUCIIOBBIE XaPAKTEPHU-




MaTHUYECKOI'0 aHaJU- | CTUKH CIy4YalHBIX BEJIMYHH, PEIIaTh OCHOBHBIE 33J]a4ll MaTeMaTHy4e-
3a U MOJIeIHpPOBa- CKOI CTaTUCTHUKU; PelIaTh TUIIOBbIE paCUeTHBIC 3a/1a4UH
Hus, Teopernuecko- | B-YKE-1 Bnagers: MeTogaMu MaTeMaTHYECKOTO aHAIN3a U MOJCIIH-
r0 U SKCIEPUMEH- pOBaHMsI; METOAAMHU PEILICHNUs 3a]]a4 aHaIM3a U pacueTa XapakTepu-
TAJIBHOTO UCCIIEAO- | CTUK (PU3NYECKUX CUCTEM, OCHOBHBIMH ITpHEMaMH 00pabOTKH JKcIie-
BaHUs B [IOCTABIICH- | PUMEHTAJIbHBIX IaHHBIX, METOAAMHU PabOTHI C MPUKIATHBIMU IIPO-
HBIX 3a/1a4ax rPAMMHBIMH MPOAYKTaMU
VYKII-3 | CriocoGeH cTaBHUTH 3-YKII-3 3HaTh: OCHOBHBIC TPUEMbI A3PHEKTUBHOTO YIIPABJICHUS COO-
cebe oOpa3zoBaTellb- | CTBEHHBIM BPEMEHEM, OCHOBHbBIE METOAMKH CAMOKOHTPOJISI, caMopas-
HBIE LIEJIH MO0 BO3- BUTHA U caM000pa30BaHus Ha MPOTSHKEHUU BCEH JKU3HU € UCTIOIB30-
HUKAOIIWE )KU3HEH- | BaHWEM ITU(PPOBBIX CPEJICTB
Hble 3a1aun, noaou- | Y-YKII-3 YmeTs: a3 pexkTHBHO MIIaHUPOBATh K KOHTPOJIMPOBATH COO-
patb crocoOsI pe- CTBEHHOE BpPEMSI, HUCII0JIb30BaTh METO/IbI CAMOPETYJISLIUU, CAMOPA3BU-
HICHUS U CPEJICTBA TUSL U caMOOOy4deHUsl B TEUEHUE BCEH )KM3HU C UCIOJIb30BaHUEM U (-
pa3BUTHS (B TOM POBBIX CPE/CTB
YHUCIIE C UCTIOJIB30- B-YKII-3 Bnaners: MmeTo1aMu ypaBJIeHHS] COOCTBEHHBIM BpEMEHEM,
BaHMEM U(PPOBBIX | TEXHOJIOTUSAMH IPHUOOPETEHUS. UCTIOIB30BAHUS U OOHOBJICHUS COIHO-
CPEICTB) IPYTUX He- | KYJIbTYPHBIX U MPO(EeCcCHOHANBHBIX 3HAHUH, YMEHU, U HABBIKOB; Me-
00XOJIMMBIX KOMIIE- | TOJMKAMU CAMOPA3BUTUSI U CaMOOOpa30BaHuUsl B TEUEHUE BCEHl )KU3HU
TEHIUHN C MCIOJIb30BaHHEM LU(POBBIX CPEACTB
— obnienpodeccuoHaTbHBIC
Kox xom- | HammenoBaHue KoMIieTeH-
WNHnukaTophl 1OCTHKEHUS KOMITETEHIIUN
METEHIIUN 107078
OIIK-2 Croco0eH Ucnoab30BaTh 3-OI1K-2 3HaTh: MaTEMaTHYECKUE METOJbI (PU3HUCCKUX, XUMH-
MaTeMaTH4eCKue, Gu3nde- | YSCKUX SBIICHHWM, OCHOBHBIX 3aKOHOB (DM3MKH M XMMHH H TIPH-
ckue, PU3NKO-XUMHUYECKUE, | MEHATh UX B MPOPECCUOHAIBHON 1eATeTbHOCTH
xumudeckre metoasl st | Y-OIIK-2 ymers: pemats MmareMaTrueckue, pusnueckue, Gpusu-
pelieHus 3aaau npodeccuo- | KO-XMMUYECKUE U XUMHUYECKHE 3aauu JUis 00pabOTKH, aHAIIU3a
HaJbHOM JIEeSITEIIbHOCTH Y CUCTEMAaTHU3allUY JaHHBIX TEXHOJIOTHYECKOro mporecca
B-OIIK-2 Brnageth: MaTeMaTHUYeCKUMHU, GUUUECKUMU, (PU3UKO-
XUMUYECKUMH, XUMUYECKUMH METOJIaMU PEIICHHS 3aj1ad s
oTmpezieNieHus] TOCIeI0BATEILHOCTH MPOBEICHUSI aHATTM30B (u-
3UKO-XUMHUYECKUX XapaKTEPUCTUK CBIPbS, BCIOMOTATEIbHBIX
MaTepHaoB U TOTOBOW MPOJYKIUH
OIIK-5 Cnoco0en ocymiectBisaTh | 3-OIIK-5 3HaTh: TEXHOJOTMYECKHUI MPOLECC, CBOMCTBA CHIPbS
AKCIEPUMEHTAJIbHBIE UCCIIE- | TOTOBOM MPOAYKLMH JJI OCYIIECTBICHHS SKCIEPUMEHTAIBHBIX
JIOBAHUS U UCTIBITAHUS TIO | UCCJICIOBAHUM U UCTIBPITAHUN OMBITHBIX 00PA3I0B
3aIaHHOW METOAMKE, IPOBO- | MAaTEPHAJIOB M0 33JaHHON METO/IUKE
nuTh HaOmoaeHus U u3me- | Y-OIIK-5 ymeTh: BBIMONMHATH SKCIEPUMEHTAIBHBIC HCCIIEI0BA-
peHHs ¢ yueToM TpeboBaHUM | HUA U B 00paboTKe, MHTEPIPETAIINH MOJTYYeHHBIX dKCIIEpUMEH-
TEXHUKHU 0€30I1aCHOCTH, 00- | TaJIbHBIX JTAHHBIX
pabateiBath u uHTepnpeTH- | B-OIIK-5 Bnagers HaBbIkaMu pa3pabOTKH peryiaMeHTa MpoBe-
POBaTh IKCIIEPUMEHTAILHBIC | ICHUS HCTIBITAHUA HOBBIX
JTAHHBIE 00pa3IoB NPOAYKIMH C Y4eTOM TpeOOBaHUI TEXHUKH Oe3ormac-
HOCTHU
— npodeccruoHaIbHbIE
[K-1 CrniocobeH miiaHupoBaTh U 3-IIK-1 3Hare: npUMEHEHHWE METOJOB MAaTeMaTH4eCKOIro
MPOBOAUTH (PU3UYECKHE U XU- | aHAIM3a, MOJEIUPOBAHUS M TEOPETUUYECKUX OCHOB JUIS
MUYECKHE SKCIEPUMEHTBHI, MIPOBEICHUS Hay4YHO-HMCCIIEA0BATEIbCKUX pabort u
MIPOBOAUTH 00pabOTKY X pe- | UCHBITAHUN

3YJIbTAaTOB U OLICHUBATL I10-

V-TIK-1 ymeTb: BBINONHATH (PU3MUECKUE M XHUMHYECKHUE

Irp€UIHOCTHU, BBIABUI'ATH I'UIIO-
TE3bl U YCTAHABJIMBATL I'PAHU-
bl UX IPUMCHCHUS, TIPUME-

OKCIIEPUMEHTAJIbHBIE pa0oThl, MPOBOIUT OOOOIIEHHE U
00paboOTKy WX pe3yabTaToB, OIEHUBACT MOTPEIIHOCTH,
BBIJIBUTACT THIIOTE3bl W YCTAHABIWBACT TPAHMUIBI WX




HATb MCTOJbI MATEMATHYCCKO-
ro aHaJin3a 1 MOACINPOBaHNA,
TCOPCTUUCCKOI'O U SKCIICPU-
MCHTAJIBHOT'O HCCJICAOBaHUA

MNPUMCHCHUSA

B-IIK-1 Baagete MeTogaMu MOATOTOBKH METOIUYECKOTO
PYKOBOZICTBA IO MPOBENCHUIO (PU3MUECKUX U XUMUIECKUX
AKCIIEPUMEHTOB W HAYYHO-HCCIIEI0BATEIHCKUX PaboT

33[[3‘11/[ BOCIIMTAHUS, P€AJITU3YEMbIC B PaMKaX OCBOCHUA THCHHUIIJINMHBI

HanpasJie- | Co3nanue ycJjio- BosJjieyenue B pa3Ho-
. Hcnonab30BaHue BOCHUTATEILHOIO MO-
Jie- BHIi, o0ecnevu- . IUIAHOBYIO BHEYy4e0-
TeHUHAJIa y4eOHOH TUCIUTLIUHBI
HHe/1eH BaIOIIMX HYIO /1eiITeJIbHOCTh
[Tpodeccu- | - bopmupoBanue | Vcmonp3oBaHUE BOCIUTATEILHOTO MTOTEH- 1.Opranu3zaius Hay4yHO-
OHAJILHOE M | KYJABTYpHI UCCIE- | IMajia AUCUUIUIMH MPO(ecCHOHANBHOTO MO- | MPAKTUYECKUX KOH(pe-
TPYZI0BOE JOBATEIbCKON U | AYJsl 111 POPMUPOBAHUST HHKEHEPHOTO pEeHIIUI U BCTPEY C Be-
BOCIIUTAHUE | MH)KEHEPHOM JIesl- | MBIIUICHUS U HH)KEHEPHOH KYJIbTYpHI 32 OYUIMMHU CTIeUaIncTa-

tenbHOCTH (B16)

CYET MPAKTUYECKHUX CTYJACHUCCKHUX UCCIIe-
JIOBaHUH COBPEMEHHBIX MTPOU3BOJICTBEHHBIX
CHUCTEM, HpOGKTHOﬁ ACATCIIbBHOCTH CTYyICH-
TOB I10 pa3padOTKe U ONTHMHU3ALNHU TEXHO-
JJOTMYCCKUX CUCTEM, CBSI3aHHOU C pemiCHun-
€M peaJIbHBIX TPOU3BOJICTBEHHBIX 3371a4;
POXOXKJICHHS Yepe3 pa3HOOOpa3HbIe UTPO-
BbIC, TBOpPUECKUE, (DeCTHBAIBLHBIC (POPMBI,
TpeOyIOIINe aHau3a CII0KHOTO 00BEKTA,
MOCTAaHOBKH OTHOCHTEJIBHO HEro npeolpa-
30BAaTCIJIbHBIX 3a4a4 AJIA UX OIITUMAJIBHOT'O
peIeHMSL.

MU NPEATPUIATHI ropoaa
U BeTepaHaMu aTOMHOI
OTpaciiu.

2. Opranu3zanus u npo-
BEJICHUE MTPEAMETHBIX
OJIUMIIUA/I U yYaCTHE B
KOHKypcax npodeccuo-
HAJIBHOT'O MacTEepPCTBA.
3.Yyactue B exerou-
HBIX aKIHUAX CTy/AEHYE-
CKHUX CTPOUTEIBHBIX OT-
pSIOB

JlucuuruiHa mpenogaeTcsi CTyJeHTaM B 1-oM, 2-oM u 3-eM ceMecTpax.

CTpykTypa H cofep:kaHue y4eOHON JUCIUIIIMHBI

JMCHMILIMHEBI COCTaBIsgeT 12 3aueTHBIX eqUHUIIBI, 432 ak. yaca.

KajenaapHslii nJjian

OO0mast Tpy10eMKOCTh

Buabl yueOHol gesiTesibHO-
cru (4ac.) Maxkcu
= = 2 g -
% z HaumeHnoBaHue pa3je- = b ATTecTauns Maltb-
g = JIa/TeMbl TUCHUTIMHbI §' g pasjena MBI
o | 2 =| & | E (hopma) basn
5]
IR
1 cemecTp
1 1 | Kunemaruka MaTepuambHON 38 8 6 4 | 20 YO
touku. KunemaTuka Bpaina-
TEJILHOTO JTBM)KCHUS 30
2 | [lunamuka moctymatensHoro | 42 | 10 6 6 | 20
nBwKeHus. JluHamuka Bpa-
IaTEJILHOTO TBH)KEHUSI.
3 | KoneGanwst u BOJTHBI 36 8 4 4 | 20 YO
2 4 | CnenmanbHas Teopusi OTHO- | 28 6 - 2 | 20 30
CUTEJILHOCTH.
By npomexyTo4HOM aTTecTanuu JK3aMEH 40
Hroro | 144 [ 32| 16 | 16 | 80 100
2 cemecTp
3 5 | MonekynsipHas pu3uKa. 34 8 4 2 | 20 T1 30
6 TepMoMHAMUKA. 38 8 4 6 20
4 7 | DnekTpocraTuka 36 8 4 4 | 20 T2 30




8 | MarauTHOe nosue | 36 [ 8] 4 | 4 ]2

Bun npomexyTouHOlM arTecTauuu

OK3aMCH

40

HToro 1144 |32 |16 |16 |80

100

3 cemecTp

N
N

9 BosHoBas omnruka. 20 6 10

YO

I
N

10 | TerutoBOE M3ITy4YCHHE. 20 4 10

11 | KopmyckyasipHO-BOJHOBOM 18 4 2 2 | 10
JTyaJIu3M.

30

12 | OcHOBBI KBaHTOBOII MexaHu- | 18 4 2 2 10
KU.

T3

6 13 | KBanToBas teopusi TBepmoro | 23 4 2 2 | 15
Tena.

14 | OcHOBHI siAepHON PUUKH 45 | 10 4 6 | 25

30

Bua npoMexxyTouHO# aTTecTaiuu

3ayeT ¢
OIICHKOH

40

Htoro 1144 |32 | 16 |16 |80

100

Conep:xkaHue JEeKIIMOHHOTO Kypca

Tema gexknun.
Bonpocsl, oTpadaTbiBaeMble Ha JIeKITUN

Bcero
4acoB

Y4yedHO-

METOANYeCKOoe
odecrmeyeHue

1 cemecTp

Kunemartuka marepuanbHoil Toukun. Knaccudpukanus neuwxenuii. Pagu-
yC- BEKTOp, TPACKTOpHUsl, MyTh U nepemelienue. [IpuHuun HezaBucUMOCTH
nBkeHuid. CKOpOCTh, YCKOPEHUE U MTYTh MPH MOCTYMATSIIbHOM JTBUKEHUH.
Kpusosmneitnoe npu:xenne. Llenrpocrpemurensnoe yckopenue. Kunema-
THKA BPAIIATEIIbHOTO JBUKCHUS

1,5

3axkonnsl HeloTrona. Bunnl B3aumogeictsuii. Cuna u macca. Buasl cui B
MexaHuke. Cuia rpaBUTAlIMOHHOTO MPUTSKEHUS, CUJIA TSYKECTH U BEC Tella.
Nmmynbe Tena u uMIysbe CUJIbl. 3aKOH COXpaHEHUsI UMITYJIbCa JUIsl CHCTE-
™Mbl Ten. LlenTp maccel cuctemsl Ten. PaboTa, MOmHOCTE, sHeprus. Kuneru-
YecKas W MOTEHIHANbHAS SHEPrus. 3aKOH COXpaHeHHs dHepruu. [AuHamm-
Ka BpAILLATEIbHOTO IBWKEHUS. MOMEHT CHJIBI 1 MOMEHT MHEPLUU. 3aKOH
COXpaHEHHUsS MOMEHTAa UMITYJIbCa.

JAuMHaMuKa BpalaTeIbHOTO ABUKEHUA. MOMEHT CUJIbIl 1 MOMEHT UHEPIIUH.
3aKkoH COXpaHEHUsI MOMEHTa UMITYJIbCa

10

1,5

Konebareabnoe nBuxenue. J(uddepennuanbHoe ypaBHEHHE rapMOHUYE-
CKUX KoJIeOaHUH MaTeMaTHYecKoro, GU3NYEeCKOro U MPY>KUHHOTO MasTHU-
KOB. AMIuMTyna, ¢asa, 4yactota U nepuoj kojaedanuii. BosHoBoe n1BMIKe-
Hue. [IpoonbHBIE U MONepeuHble BOJIHBI. YpaBHEHHE BoJHBL. PDa3zoBas u
IpyIIIOBasi CKOPOCTh. J[JIMHA BOJIHBI M 4acTOTa. DHEPTHs BOJHBL. ClI0KEeHHE
BoJIH. CTOSTYME BOJIHBI.

1,5

IMocTynarel cnequaJbHON TEOPUM OTHOCHUTEILHOCTH. [loHsATHE HMHTED-
Bana. CpoiicTBa nHTEepBaia. [IpeoOpa3zoBanus JlopeHma. DUHIITESHHOBCKUM
3aKoH cioxeHus ckopocteit. Idhdextsr CTO. PensaTUBUCTCKUE BBIpAKEHUS
JJIA 3Heprm/1 158 I/IMHy.]'II)CEl

1,5

2 cemecTp

Mouaexkyasipuas ¢usuka. Macca u pazMepsl MoJiekysl. Yucino ABoraapo.
WneanpHeblii ra3. TepMoaMHaMUUYECKUE NTapaMeTphl. Y pABHEHUE COCTOSHUS.
N3ompoueccel. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KUHETHUECKON TeopUn
ra3oB Juis fgasieHus. Pacnipenenenre Makcseina-boiabiiMana MOIeKyI1 rasa

2,3,6,8




1o ckopocTsiM. Yuco creneHeit cBoboabl. Pactipenenenue sHEpruu 1o cre-
IIEHSAM CBOOOIBI

Tepmoaunamuka. | Havanmo tepmoamHamuku. Teruiora, pabora W BHYT-
pennsis sHeprus. [I[pumenenue [ Hayana k u3omnpoueccam. AnuadaTHIecKuii
U nojauTponuyeckuil mpoueccol. Termosas mamuuaa u ee KITJ. [ukn Kap-
HO.

2,3,6,8

JIEKTPOMAarHMTHOE B3auMo/JelcTBre. DieKkTpuueckuil 3apsaa. 3akoH Ky-
soHa. [Ipunun cynepnosunuu. Teopema ["aycca.

Pabora cui snexrpocratiueckoro nojs. Ilorennuan. CBs3b MEXIy MOTECH-
LAAJIOM U HanpsbKeHHOCThIO. Teopema [aycca.

[Tone B BemiectBe. JduaiiekTpuku. MHAYKIMSA BJIEKTPOCTATUYECKOTO MOJS.
[IpoBOIHMKH B 3JEKTPOCTATUUECKOM TOJIE. DIEKTpoeMKocTh. KoHaeHcaTo-
pBl. DJIEMEHTBI KJIACCUYECKOW 3JEKTPOHHOUM Teopuu. [1oCTOSHHBIN TOK U
ero xapakrepuctuku. 3akoH Oma B nuddepennuanpHoil dopme. 3akoH
OMa 111 HEeOJAHOPOJHOIO Y4YacTKa M JJis MOJHOW 1enu. 3akoH Jlxoyns-
Jlenma.

2,3,6,8

MarnutHoe noJie. 3akonsl Amriepa u buo - CaBapa - Jlannacca. Teopema o
HUPKYISIUU. MarautHoe moje IBrkKymmxcs 3apsiaoB. Cuna Jlopenna. Pa-
00Ta mepeMeleHusl KOHTypa ¢ TOKOM B MarHUTHOM Mojie. MarHuTHBIH MO-
MEHT. 3aKOH 3JIEKTPOMAarHUTHOW WHAYKIUU. SIBnenue camonnaykuuu. Uu-
OYKTUBHOCTh. MarnutHoe mnosie B BemlecTBe. Knaccudukanns MarneTukos.
deppoMarHeTusM. DIEKTPOMarHuTHeIE KojeOaHus. SIBneHne pezoHaHca.
Cucrema ypaBHeHuidl MakcBemia B auddepeHnanbHOR U WHTErpaibHON
dopme. [litockas 3yieKTpoMarHuTHas BOJTHA.

2,3,6,8

3 cemecTp

KorepentHoctb. MHTEphEpeHIINs 3IIeKTPOMarHuTHBIX BOJIH. MHOroIy4e-
Bass uHTepdepenuus. [Ipunuun Ioiirenca u [oiirenca-®peHens, 30HBI
®penens, niaonaas 300 OpeHens, aMIUIMTY 1a BOJIHOBOTO (ppoHTa
JAudppakuus 3JeKTPOMATHUTHBIX BOJIH Ha OTBEPCTUH U IEPUOJUYECKOMN
cTpykrype. dudpakuusa @penens u Opaynrodepa. [oasspuzauus iex-
TPOMArHUTHBIX BOJIH. [losspusanus npu orpaxkeHuu. Yron bprocrepa.
Hucnepcus cBeta. DneMeHTapHas TEOPHUs AUCIIEPCUN

4,7

TenoBoe u3ayyeHue u ero xapaxkrepucruku. 3akon Kupxroda s ren-
JIOBOTO M3JIy4eHUs. DKCIEpUMEHTAIbHbIE 3aKOHBI M3JIy4eHHsI aOCOIIOTHO
4EepHOro Teja.

4,7

KBanTtoBbiii xapakrep usiay4denns. @opmyia [Inanka. M3nydenne peais-
HbeIX Tesl. @orodddext. OnbiThl CToneroBa. YpaBHeHUEe DHHIITEHHA s
doroapdexra. Dpdpexr Komnrona. KopmyckynspHO-BOTHOBOH ayaiu3m.
Teopusa ne bpoiurst. MHTeprperanus BOJIHBI-4aCcTUIBI. BOJHOBOM maker.
Bonna BeposiTHOCTH

4,7

Crpoenne atoma. Teopust aroma Bogopona no bopy. CooTHomeHue He-
onpeaeneHHocTerd. OnepaTopsl B KBAaHTOBOM MexaHuKe. YpaBHeHue Lllpe-
nuHrepa. YpasHenue llpenunrepa ans aroma Bopopoaa. Ksanrosas teo-
pust atoma Bojopoja. KBanroswie uncna. [Ipunmun I[laymu. [Ipocreiimme
Cllyyaul IBUKEHHMS MUKPOYACTHUI]: TOTEHIIMAIBHBIN SIIUK ¢ OECKOHEUHO BBbI-
COKMMH CT€HKAaMHM, MOTEHUHAIbHBIN SMIMK CO CTEHKaMU KOHEYHOI BBICOTHI.

4,7

Kiaaccnueckasi Teopusi TenyioeMKOCTH TBepAbIX Tel. Teopus DHHIITEIHA.
Kone6anus nenouku aromoB. Teopust [lebasi. 30HHAs CTPYKTYypa SHEPreTH-
YECKOr0 CHEKTPA AJIEKTPOHOB. YpoBeHb DepMu. UHCIO 3NEKTPOHHBIX CO-
CTOSIHU B 30HE. 3allOJIHEHUE 30H: METAJUIbI, IUAIEKTPUKH, TOTYIPOBOIHU-

4,7




KH.

Buabl paanoakTHBHOIO M3JIy4eHHs. DiieMeHTapHble yacTulbl. OyHma-
MEHTaJIbHbIE B3auMoielcTBus. JlepekT Mace u sHeprust CBsI3u HYKJIOHOB B
siape. MoJienu CTpoeHus: 1 OCHOBHBIE CBOMCTBA sijipa. Buabl paguoakTus-
Horo pacnajaa. KoinyecTBeHHbIE XapaKTEPUCTUKU paciaja.
I'amma-u3zayuenne. ['amma - kBaHTHI (hoToHBI). O0NACTH TAMMA-
U3ITy4eHUs Ha LIKaJe JJIUH 3JEKTPOMAarHUTHBIX BOJIH. SIIEpHbIE MPOIIECCHI,
MIPU KOTOPBIX BO3HUKAIOT FraMMa — KBAaHThI DHEPreTUYECKHUE CIIEKTPhI raM-
Ma - KBaHTOB. B3anmoeiicTBie ramma - KBAaHTOB C BEIIECTBOM.

OO0mme cBefeHN O A/IEPHBIX B3aUMOEHCTBHUSIX.

Pa3HOBUAHOCTH SIIEPHBIX B3aMMOJACHCTBHI. 3amucCh SJIEPHBIX PEAKIUH.
Knaccudukanus siIepHbIX peakiuii. 3aKOHBI COXPAHEHHS MPH SACPHBIX
B3anMOoJIeicTBUAX. OCHOBHBIE XapaKTEPUCTUKH SJIEPHBIX PEAKIUH.

10

4,7

IlepeyeHb NpaKTHYECKUX 3AHATHI

HanmenoBaHue 3aHATHS.
Bonpocsl, oTpadaTbiBaeMble HA 3aHATHH.

Bcero
JacoB

Yuyeono-
METOANYeCcKoe
of0ecreuenue

1 cemecTp

Kunemarnka. Cucrema orcuera. MatepuaibHas Touka. AGCOIIOTHO
TBepoe teio. I1yTs.

Ilepememenue. CkopocTs. KOMIIOHEHTBI CKOPOCTH IO KOOPAUHATHBIM OCSIM.
Beruucnenue npoiieHHOro nytu. Y ckopenue. KOMIIOHEHThI YCKOpEHUs 110
KOOpJAMHATHBIM OCSAM. TaHreHualbHOE U HOPMAJIbHOE YCKOPEHHUS.

59,10, 11

BpameHnne BOKpYr HelmoABHKHOM OCH. YTIIOBAsI CKOPOCTh. YTIIOBOE
yckopeHue. CBsi3b MKy YIJIOBBIMU U JTUHEHHBIMH CKOPOCTSIMHU U
YCKOPEHHSAMH.

59,10, 11

JAuHaMuKa MaTepHaabHOM TOYKH. Bropoii 3akoH HeroToHa Kak
ypaBHeHue nBrkeHns. Havanbnable ycnosus. Tperuii 3akoH HeroToHa.

59,10, 11

Kunernueckas 31eprusi. Pabora. Momnocts. KoHcepBaTuBHbIE U
HEKOHCepBaTUBHBIE CHIIBL. PaboTa critbl TS KecTH, cuilbl ynpyroctu. Pabora
LEHTpanbHOU cuiIbl. [loTeHIManbHas SHEPTHs YaCTULIBI BO BHELIHEM I10JIE
cwi. [TonHas MmexaHnyeckas JHEPIHsl YaCTHULIbl. 3aKOH COXPAHEHUS SHEPTUH.

591011

HMmnyabce cucrembl yacTul. 3aKOH cOXpaHeHus umiyibca. LlenTp mace.
Coynapenue aByx Teil. AOCONIOTHO HEYNpYyruil yaap. AOCONIOTHO yIpyrui
LEHTPaJIbHBIN yaap MapoB.

59,10, 11

KoaebaTenbHoe IBHKEHHE.

O06mmue ceenenns o konedanusx. CBoOOMHBIE KOJIEOaHUSI CUCTEMEL 0€3
Tpenus. ['apmoHnueckue KonedaHus. AMILTUTY/a, 4acToTa U (asza
KoJieOaHusl. DHEPrusi TApMOHUYECKOTO Kojebanus. MaremaTindeckuii u
(bu3nuecKuil MasSTHUKU.

59,10, 11

3aryxawmme koJjedanus. 3aryxatomue konedbanus. Koadpoumuenr 3ary-
xanus. Jlorapubmudeckuil JeKpeMeHT 3aTyxaHHUs. ANEpUOANYECKOe IBU-
XKeHue. ABTOKOJIeOaHusl.

BoinyxaeHHble Kosebanus. PezonaHc.

59,10, 11

Jl1uHa Tejia B pa3HbIX cucTeMax orcyera. [IpomekyTok BpeMeHn
MeEKIy COOBITHSIMH.

CobctBenHoe BpeMs. IHBapraHTHOCTh MHTEpBaia. BpemMeHUnojo0HbIe 1
MIPOCTPAHCTBEHHOIO100HbIe MHTEpBaJIBL. [IpeoOpa3oBanme CKOpOCTEH.

591011




PenssTuBHCTCKHE BbIPAsKeHUs VIS JHEPTUHM M HIMITYJIbCa YACTHIbI.
[IpeobOpazoBanue UMIyIbCca U SHEPTUH. DHEPTHUs TTOKOs. B3auMocBsI3b
Macchl U 3Hepruu. Yactuiel ¢ HyaeBoi Maccoil. [TonsaTue o 4-x BeKTOpax B
CIELIMAIBHOM TEOPUU OTHOCUTEIIBHOCTH.

2 cemecTp

ATOMHO-MOJIEKYJIIPHOE CTPOCHHE BellecTBA.

ATOMHO-MOJIEKYJIIPHOE CTPOEHUE BEIeCTBA. Macchl U pa3Mepbl MOJIEKYII.
Onenka yncia MOJIEKYyJ B €IMHULIE 00beMa U MEKMOJIEKYJIIPHBIX
paccTossHUNA. DHEeprus B3auMOJICHCTBUS MOJIEKYJI KaK ()yHKIIUS PACCTOSHUS
MEXy HUMHU.

Makpockonnueckas cucteMa. [logcucrema. JluHaMHUUeCKU MOAXOM K
OIMCAaHUIO MaKPOCKOMMUYECKOI cucTeMbl. MUKpococTosiHUE (Ha TpUMeEpe
0JIHOAaTOMHOTI0 ra3a). MakpoCKONM4eCKHe apaMeTpbl: YUCIO YACTHII,
00BbEM, BHYTPEHHSISI SHEPT U

59,11

IlepBoe Ha4Ya/10 TEPMOAMHAMUKH.

BuytpeHnHss sHeprus raza. Pabora. KonnuecTBo TEMIOTHI.
OKCIIEpUMEHTAIBHOE YPABHEHHME COCTOSIHUS UAeanbHOro rasa. [locrosiHuas
bonbimana. Cpeassist 3Heprus NOCTyNaTeNIbHOTO IBUKEHUS MOJIEKYIL.
Temneparypa u ee pusnueckuii cMpicia. Yucno creneHeit cBo00 bl
MHOT0aTOMHOM MOJIEKYJIbl. DHEPrusi MHOTOATOMHOW MOJIEKYJIbI B
rapMoHU4ecKoM npuOmkennu. Kinaccuueckuil 3aKoH paBHOpacIpeaeIeHUs
SHEPTHUH 110 CTENEHSIM CBOOObI. TemnoeMKoCTh HAeanbHOr0 raza npu
IIOCTOSITHHOM 00BbEME U TPH IMOCTOSHHOM JIaBJICHUU. Y paBHEHUE aiuadaThl
HJICaIbHOTO Ta3a.

59,11

JHTPONHSA ¥ BTOPOE HAYAJI0 TePMOANHAMMKH.

Maxkpo- u MmukpococtosiHus. CTaTuCTHYECKUI Bec. BeposTHOCTHAs
MHTEpIIpEeTalMs CTAaTUCTUUECKOT0 Beca. DHTPOIMSI U €€ OCHOBHBIE CBOMCTBA.
Bropoe nHauano trepmoanHaMuku. CTaTucTudeckasi MHTEPIPETALAS BTOPOTrO
Hayana repmoarHaMuku. [Iprpona HeoOpaTumMbIx mpoueccos. Teopema
HepHncra.

5911

da3oBbie paBHOBECHS H NIPeBPALLCHHS.

PaBHoBecue ¢a3. Mcnapenue u konaencanus. [Inasnenve u
kpuctannuzanus. [Ipupaienue s3HTponuy NpyU NCIAPEHNUH U TUIABICHUM.
PaBHOBECHE )KMAKOCTH M HACBILIEHHOTO nlapa. Kpurnueckoe cocTostHue.
IepechliieHHbli nap U neperperas )KUAKOCTb. AMOp(HBIE Tena. Y paBHEHHE
Knaiinepona-Knaysnyca. Tpolinas Touka. J[marpaMMa cocTOsTHUS.

59,11

IIEKTpHYeCcKoe MmoJie. DIIEKTPUIECKUH 3apsl. 3aKOH COXPAHEHNUs 3apsja.
3axoH Kynona. HanpsxeHHOCTD anekTpudeckoro nosis. [IpoBoanuku B
anekTprueckoM noje. Pacnpesnenenue 3apsaa Ha npoBogHuke. [Tone BOM3u
MOBEPXHOCTHU 3apS’KEHHOT0 IPOBOIHUKA. DIIEKTPOCTaTHUECKAast MHTYKIIHSI.
DNEKTPUUYECKOE M0JIE B NTOJIOCTH MPOBOJHUKA. J[MINEKTPUKH B
anekTpuyeckoM mnose. [onspuzanus nusnexTpukoB. Bektop nomnspuzanuu.

59,11

DVIEKTPHYECKHH TOK. DIEKTPOEMKOCTh YEIUHEHHOTO MPOBOAHUKA.
Kongnencaropsl. CoenuHEHNS] KOHIEHCATOPOB. DHEPIHsl 3apsyKEHHOTO
MIPOBOJHMKA. DHEPrus 3apsKEHHOT0 KOHIEHCATOpa. DHEPIHsl CUCTEMBI
HEMNOJIBUKHBIX TOYEUHBIX 3apsA70B DHEPIHUsl dJEKTPOCTATUUECKOTO MOJIS.
DNeKTpUYECKUi TOK. Y CJI0BHE CYIeCTBOBaHMs Toka. Cuia ToKa, MIIOTHOCTh
TOKa. Y paBHEHUE HENIPEPBIBHOCTU. DIEKTPOABUKYILAS CUJIA.

5911

MarnuTtHoe moJie. MarHuTHbII MOMEHT. BEKTOp MarHUTHOM MHIAYKLIUH.
CuiioBble TMHUHA MarHUTHOTO ToJIs. [I0TOK BeKTOpa MarHUTHOW MHIYKIIHH.
3axoH ["aycca 11 MarHUTHOrO MOTOKA B MHTErPajIbHON U

59,11




muddepennmanbHoil popmax. JledcTBIE MarHUTHOTO TIOJISI HA 3apsKECHHbIE
YacTUIIbl U TOKHU. 3aKoH Ammnepa. Cuina Jlopenna. KoHTyp ¢ TokoM B
MarHuTHOM nose. Pabora cunel Amnepa. Dddexr Xomna.

DJieKTPpOMarHuTHas MHAyKnusA. 3akon @apanes u npasuio JleHna.
BuxpeBoe anextpruieckoe mose. 3aKoH 3IeKTPOMAarHUTHON HHAYKIMU B
MHTETpaIbHON 1 quddepeHunansaoi popme. SIBneHne 31eKTPOMarHUTHON
MHIyKIIUHU B TeXHUKE: TOKH DyKo, MHAYKIMOHHAS [1€9b, TeHEPATOP
HEPEMEHHOI0 TOKa.

5911

3 cemecTp

HNuTteppepenuns ceera. KorepentHocTh B ontuke. OCylEeCTBIEHUE KOre-
pPEHTHBIX BOJNH B omntuke. MHTEephepomerpbl. CTOAYNE 3IEKTPOMArHUTHBIE
BOJIHBI.

Judpakous cBera. [Ipunnun [roirenca-Openens. dudpakuus Openens.
Hudpaxus Opaynrodepa. Audpakimonnas pemerka.

Honspu3anus cBera. PacipocTpanenue cBeTa yepes rpaHuLly JByX Cpe.
®opmyiibl OpeHens U CIEICTBUS U3 HUX.

11,12

TenJioBoe u3JjyyeHue U ero XxapakTepucTuku. 3akon Kupxroda ans ren-
JIOBOTO H3ITy4eHHs. DKCHEPUMEHTAJIbHBIE 3aKOHBI M3JIy4€HHUs aOCOIIOTHO
4EepHOr'o Teja.

11, 12,13

KBanToBbiii xapakrep usiaydenus. ®ororpdexr. YpaBHeHne DWHIITEHHA
s poroaddexra. Dpdext Komnrona.

11,12, 14

Ctpoenne atoma. Teopus aroma Bogoposa o bopy.

11, 12,15

Ypasuenue lHlpeaunrepa. [Ipocreimue cnyyan ABUKEHUS MUKPOYACTULL:
MOTEHIIUATIBHBIM SIMK C OCCKOHEYHO BBICOKMMHU CTEHKAaMH, MOTEHIIMAJb-
HBII SIIUK CO CTEHKaMU KOHEYHOU BBICOTHI.

11,12

OcHOBHBIC XapaKTEePHCTHKH si/iep. DJeMEeHTapHble yacTulpl. OyHnameH-
TajbHbIEe B3auMozecTBus. [ledekT Macc 1 SHEprust CBsI3U HYKJIOHOB B sijIpe.
Monenu cTpoeHUs: U OCHOBHBIE CBOICTBA sIpa.

11,12

Buabl paguoakTuBHoro pacnajga. KonnuecTBeHHbIE XapaKTEPUCTHKU pac-
naga. Bunel pacnanos. Onpenenenne 3HEpruy pacnaios.

11,12

SAnepunas peakuusi. JHeprosoienenune. Kanans! saepHbix peakuuii. Kiac-
cudukanms. IK30TepMUUECKUe U dHA0TepMHUecKkue peakiuu. Ilopor peax-
LUH.

11,12

ITepedenn 1a0opaTopHBIX padoT

[TepeueHb BBHIIOIHAEMBIX KaXKIbIM CTYIEHTOM JIa0OpAaTOPHBIX pabOT OMpeeNsseTcss MapIIpyTHBIM

JINCTOM.
YuebHo-
Tembl 1a6opaTopHbIX padoT. Bonpocsl, oTpadaTbiBaeMble Ha 1adopa- | Beero
METOANYECKOe
TOPHOM 3aHSITHH YacoB
o0ecreueHue
1 cemecTp
Ompenenenne CKOPOCTH TOJIETa ITYJH TIPU MTOMOIIH OAJTHCTUYECKOTO Ma- 2 1,5,25
SITHUKA
N3yuenre 0CHOBHOTO 3aKOHA BPalIaTEIbHOTO JIBH)KCHHS 2 1,5,17, 25
Omnpenenenre ycKOpeHUs: CBOOOTHOTO MaJIeHuUs 2 1,5,25
Dusnyecknii MagTHUK 2 1,5, 19, 25
MaremaTndecKknii MasiTHUK 2 1,5, 18, 25
OO6OPOTHBIN MasITHUK 2 1,5, 19, 25
N3mepenne yckopeHusi cBOOOJHOTO TMaJCHUS C MOMOIIBID MaTeMaThye- 2 1,5, 18, 25




CKOI'0 MasATHHUKA
N3yueHnrne 0CHOBHBIX BUJIOB TPECHHS 2 1,5,25
2 cemecTp
OrnpezenieHne TemI0eMKOCTH KUAKOCTH 2 2,6,23,25
Brruucnenue cpemnHei MIMHBI CBOOOIHOTO Mpobdera MOJICKYII raza 1o Be- 2 2,6,25
TrYrHe Ko UIMEeHTa TUHAMUYECKON BS3KOCTH
OrnpeeneHne U3MEHEHUs SHTPOIMH MPY HArPEBaHUU U TUTABJICHUH OJIOBA 2 2,6,24,25
OrnpezenieHre OTHOIICHUS TEIJIOEMKOCTEHN BO3/lyXa IIPU MOCTOSIHHOM J1aB- 2 2,6,22,25
nenuu u o0béMe metonom Kiemana-Jlesopma / Onpenenenue MOJSIpHON
MAacCChI ¥ TUIOTHOCTH BO3/yXa
NHIyKTUBHOCTD KaTYIIKH. 2 3,8,25
OrnpezenieHne TOPU3OHTAIBHOM COCTABJISIONICH HANPSHKEHHOCTH MarHUT- 2 3,8,25
HOTO T10JI 3EMJIH.
W3mepenune eMkocTy ¢ moMoIbio Mocta CoTTH. 2 3,8,25
Omnpenenenne eMKOCTH KoHAeHcaTopa/ OnpeieseHne yaeIbHOro Compo- 2 3,8,25
TUBJICHUS IPOBOTHUKA
3 cemecTp
W3yuenust abCOIMIOTHO YEPHOTO TeJa 2 4,26, 25
W3ydeHnue cnekTpa aroma BOJopo/ia 2 4,15, 25
Wzyuenne BHemHero ¢orodddexra u onpenencHue nocrosanoi [nanka 2 4,25, 28
Onpenenenus pe3oHaHCHOTo noTeHnuana metoioM dpanka u N'epra 2 4,25, 27
W3mepenue temrepaTrypbl pacKajleHHBIX TeJl C IOMOILBIO ONTHYECKOTIO 2 4,,25,29
MMUPOMETPA
Omnpenenenue ynenbHOTO 3apsa dJIEKTpOHA METOA0M Maruerpona / Uzy- 2 4,25, 21
yeHue 3¢ dexra Xosuia B MOITYIPOBOIHUKAX
N3ydenne kocmuueckux aydeit / U3ydenue paboThl CHUHTHIIISIIHOHHOTO 2 4, .25, 30
CcUYeTYHKA
W3ydenue TpekoB yacTuil B kamepe Buibcona 2 4, .25, 31,32
3aaHus AJ151 CAMOCTOATEIbHON padoThl CTYICHTOB
Beero YuebHo-
BonpochI /151 cAMOCTOATEIHLHOTO U3YUY€eHHSsI, 3aaHUs qacop | METOMMUECKOE
obecrnevyeHue
1 cemecTp
Kunematuka. Kunemaruka marepuansHoi Touku. Knaccudukanus nsu- 1,5,9 10,11
xeHuil. Pagmyc-BekTop, TpaekTopus, MyTh U nepemenieHue. [IpuHimn He-
3aBUCHMOCTH JIBIKeHUI. CKOPOCTh, YCKOPEHHE U MyTh NpH moctynarenb-| 20
HoM nBwxkeHuu. KpuBonuHeitHoe aBmxkenue. LleHTpocTpemurenbHoOe
yckopenue. KnnemaTrka BpamaTeIbHOTO JIBFKCHUS.
JIunamuka. 3akonsl HproroHa. Bunabl B3aumopeiicTBuii. Cuna u macca.| 20 1,5,9, 10,11
Buner cun B Mexanuke. Cuila TpaBUTAIIMOHHOTO TIPUTSIKEHUS, CHJIA TSDKE-
ctu 1 Bec Tena. Cunooe nosie. HanpspkeHHOCTh cuitoBoro nosist. mmyssc
TeNa W UMIYJIbC CHUIIbL. 3aKOH COXPAHEHUS UMITYJIbCa JIJISi CHCTEMBI Tell.
CucTeMbl 3aMKHYTBIE W OTKpBITBIE. L[eHTp Maccel cuctemsl Ten. Pabora,
MOIIIHOCTb, dHeprus. KuneTnyeckas 1 MoTeHIUANbHAas YHEPTUsl. 3aKOH CO-
XpaHeHus sHepruu. Teopema o MUPKyIAuH. [loTeHIIMaTbHBIC U BUXPEBBIC
nosist. [loTeHIman CUI0OBOTO MOJS U €ro CBSI3b C HAMPSKEHHOCTHIO. J[nHa-
MHUKa BpalaTebHOTO JBMOKCHUS. MOMEHT CHJIBI 1 MOMCHT WHEPITUH. 3a-
KOH COXPaHEHHUS MOMEHTA UMITYJIbCA.
KonedarenbHoe nBuskenue. Judpdepenuansioe ypaBuenue rapmonnde-| 20 1,5,9,10,11

CKHX KoJIeO0aHUN MaTeMaTH4ecKoro, (PU3M4ecKoro v Mpy>KHHHOTO MasiTHU-
KOB. AMIUTUTYAa, (a3za, 4acToTa U nepuo]i KosebaHuid. 3aTyxaromue KoJie-
Oanust. [lexpement 3atyxanus. JJoOpoTHOCTh. BeIHyX/IeHHbIE KOJeOaHMS.




Pe3onanc. BonnoBoe nBmwxkenue. IIpofosibHble U TMOMNEPEUYHBIE BOJHBL.
YpaBHenue BosiHbl. Da3oBasi U TpymnnoBasi CKOpoOCTh. JJIMHA BOJTHBI U Ya-
cTota. DHeprus BojaHbl. CioxeHue BoH. CTOsIYUE BOJTHBI.

IMocTysaThl cnenuaJbLHONW TEOPUHM OTHOCUTENBbHOCTH. [loHsATHE MHTED-
Basa. CoiicTBa nuTepBaina. [IpeodpazoBanus JlopeHia. DUHIITCHHOBCKHMA
3aKkoH cnoxkeHust ckopocteid. ppexter CTO. PensTuBUCTCKHE BRIpasKEHUS
JUISL SHEPTUU U UMITYJIbCA.

20

1,5,9,10,11

2 cemecTp

Mouaexyasipaas puzuka. Macca u pazmepbl MoJieKys. Yucio ABoraapo.
WUneanbnpiii Ta3z. TepMOIMHAMUYECKUE IMAPAMETPbl. YPaBHEHUE COCTOSI-
Hus. M3ompoueccsl. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOU
TEOpUU ra3oB JUis HaBieHus. Pacnpenenenue Makcsemna-boapmMana Mo-
JIeKyNl raza mo ckopoctsM. Yucno cremeneit cBoOonbl. Pacmnpenenenue
SHEPTHUH 10 CTETICHSIM CBOOOIBI

20

2,3,6,8,911

Tepmoaunamuka. | Hauano tepmoguHamuku. Temnora, paboTa U BHYT-
penHss sHeprus. Ilpumenenue | Hayana k w30 mpoueccam. Anuadatude-
CKMI M nonurponuyeckui npoueccel. Terutosas mammza u ee KITJI. [ukn
Kapno.

20

2,3,6,8,9,11

JJIEKTPOMATHUTHOE B3aHMOJelicTBHe. ODJIEKTPUUYECKHM 3apsa. 3aKkoH
Kynowna. [Mpunuun cynepnosuuuu. Teopema ["aycca. Pabora cui anexTpo-
cratuyeckoro nojs. Ilorenuman. CBsi3p MeXAy NOTEHLMAIOM WU Hamps-
*eHHOCThI0. Teopema ['aycca. Ilosie B Bemiectse. [uanexktpuku. MHayk-
LU 3IEKTPOCTATUYECKOro 1osisi. [[poBOAHUKY B 3JIEKTPOCTATUYECKOM IIO-
ne. DnexTpoeMKocTb. KoHaeHcaTopbl. DJIEMEHThl KJIACCUYECKOM 3IeK-
TpOHHOU Teopuu. IIOCTOSAHHBINA TOK U €ro XapakTepucTuku. 3akoH Oma B
maddepennmanpaoii popme. 3akon Oma UIs HEOJHOPOAHOTO YYacTKa M
JUtst ToJHOM 1enu. 3akoH Jxoyns-JIenua.

20

2,3,6,8,9,11

MarnuTtHoe nmoJse. 3akoHsl Amnepa u buo - Casapa - Jlatutacca. Teopema
0 IUPKYJISAUU. MarautHoe mnoje ABMKyImMxcs 3apsiaoB. Cuna Jlopenua.
Pabora mepemenieHrs KOHTYpa ¢ TOKOM B MarHUTHOM moJje. MarHuTHbIHI
MOMEHT. 3aKOH 3JIEKTPOMArHUTHOW MHAYKUUU. SIBIEHHE CaMOMHIYKIUH.
WNupykTuBHOCTH. MaruutHoe mose B BemecTse. Kimaccudukaius MmaraeTu-
koB. deppoMarteTusm. DJIEKTPOMAarHUTHbIE KoyiebaHMs. fIBiieHuEe pe3o-
HaHca. Cucrema ypaBHeHuH MakcBemna B auddepeHInaIbHOl U UHTe-
rpanbHOM (popme. Ilnockas snexkTpomarHuTHas BojHA. PacmpocrpaHeHue
BOJH. [IIkaa 2IeKTpOMAarHUTHBIX BOJIH.

20

2,3,6,8,911

3 cemecTp

KorepentHoctb. UHTEpdepeHIus 37€KTpPOMarHUTHBIX BOJIH. MHOTroTy4e-
Bass uHTepdepenuus. [Ipunuun I[roiirenca u I'toiirenca-dpenens, 30HbBI
Openens, miomaab 30H OpeHensi, aMIIUTYAa BOJTHOBOrO (hpoHTa
Judpakuus 31eKTPOMArHUTHBIX BOJIH Ha OTBEPCTHH U IEPUOANUECKON
cTpyktype. dudpakuus Openens u @paynrodepa.

Iousipu3zanus 31eKTPOMarHUTHBIX BOJIH. [Tonspusanus npu orpaxe-
HuM. Yrona bproctepa. Jlucnepcus cBera. DiieMeHTapHasi TEOpUsl AUCIEp-
cuu

10

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

3aKoHBI TeNJIOBOro U3ay4eHus. Buasl uzinydyenus. JHepreTHueckue Be-
JTMYUHBI U3TydeHus. IHTerpaabHble U CIIEKTPAIbHBIC XapaKTEPUCTUKH U3-
nydenus. TeroBoe paBHOBECHOE U3NydeHue. VciyckarenbHas U Morio-
niaTeNIbHas CIOCOOHOCTH Tella. AOCOIOTHO YEPHOE TEN0. 3aKOHBI TETIIO0-
BOr0 M3ny4yeHus: 3akonsl Kupxroga, Creana-bonsimana u Buna. @op-

10

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




myna Panes-Jlxunca. “YnpTpaduoneroBas katactpoda”. ['nmnoresa kBaH-
TOB YHEPTHUH.

KopnyckyasipHo-BOJIHOBO#M 1yaJjiM3M B CBeTOBBIX siBJeHUusAX. Dopmyna
[Tnanka u cnencTBUs, BRITEKAIONIUE U3 Hee. SIBiieHne BHeNIHero poto3d-
(hexTa 1 ero 3akoHbl. YpaBHeHUE DHHIITeHHA 11 PoTorddexra u ero
SKCIepUMEHTaIbHAs IpoBepka. BHyTpenuuit potordpdext. PoToHbI, UX
sHeprus, Macca u umnyibc. Dpdext KomnroHa.

I'unioresa ne bpoitnist 0 IBOMCTBEHHON KOPIYCKYJISPHO-BOJIHOBOM MIPUPOAE
yacTull BeulecTa u ee noareepxkaeHue. (OnbiT JleBuccona u Ixepmepa).
CsoiictBa BoiH e bpoitna. CooTHomenue HeolpeneneHHocTei ['eitzen-
Oepra.

10

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

ATOMHBIE CIIEKTPbI H UX 3aKoHOMepHOCcTH. [TocTostHHAas Punbepra.
O6o06mmennas popmyna banemepa. CriekTpanbHbie TepMbl. KOMOUHAIMOH-
HbII npuHuMn Puna. Mogens atoma ToMcoHa U €€ HEIPUMEHUMOCTD 1151
ONMCaHUs IUHEWYAThIX ONTHYECKUX ceKTpoB. OnbIThl Pesepdopa no
paccesiauto anbda- yactui [lnanerapuas Moiens aToMa, €€ MPOBEpPKa U ee
HegocraTku. KBanToBbIe ocTynatel bopa 1 UX 3KkcriepuMeHTalIbHOE MO/~
tBepxkeHue. (OnbiT @panka u ['epua). Teopus cTpoeHUs BOIOPOAOIIO-
NoOHBIX aTOMOB 110 bopy. Yuer nBuxkenus siapa B reopun bopa. Maruur-
HbIE cBOiicTBa aToma B Teopuun bopa. Henocratku teopuu bopa.

10

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

OcHOBHBIE 110J10:KeHHs KBAHTOBOI MexaHUKH. (BosnHoBast pynkius, ee
HOPMHUPOBKA, CPEIHUE 3HAYCHMUSI, OIIEPAaTOPbl UMITyJIbca U S3HEprun). Boi-
HoBoe ypaBHeHue lIpenunrepa. CranuonapHoe ypasHenue lllpenunrepa.
[IpuMeHeHre KBaHTOBOM MEXAHUKH K IIPOCTEHMIINM 3a7a4aM O CTallMOHap-
HBIX COCTOSTHMSIX YacTHlbl. (HacTuna B MpsiIMOYrojbHON MOTEHIUAIBHOM
same. [IpoxoxaeHne yacTuiibl uepe3 NpsIMOYroJbHbIM MOTEeHIIMATBHBINA Oa-
prep. Koadpunmentsr orpaskenus u npozpayHoctr). KBanToBo-
MEXaHUYEeCKasi TEOPHS aToMa. DJIEKTPOH B BOJIOPOIONOJO0HOM aToMeE.
DHepreTUYecKuii CeKTp 3eKTpoHa. KBaHTOBBIE yKcia: II1aBHOE, OpOU-
TaJTbHOE ¥ MAarHUTHOE OpOUTATIBLHOE.

15

4,7

OcHOBHbIE XapaKTePUCTUKH aTOMHBIX siiep.

Cocras, cTpykTypa, 0003HaueHus sjep. Pazmepsl u popma saep. Macco-
BO€ YMCJIO U 3apsl. XapaKTEPUCTUKNA HEUTPOHOB U NMPOTOHOB. Macca u
9HEprus CBsA3U. Buapl sHEpruM cBsA3U. DHEPrus CBA3H BCEX HYKIJIOHOB.

VY aenbHas sHEprusi CBSI3U. JHEPTUU CBS3U OTNIEIbHBIX HYKIOHOB. Dopmyna
Baiizekkepa u ee ananus. pyrue popmyisl aius Mace saep. ledext mac-
cbl. BeipaxkeHue sHepruil CBs3M U JeeKTa Macchl 4epe3 AeKPEMEHThI Mac-
Chl. YCII0BUS YCTOHUMBOCTH sifiep. CTaOMIIbHBIE M HECTAOMIIbHBIE HYKITU-
nbl. Tabnuia HyKIHI0B ¥ €€ OCHOBHBIE OCOOEHHOCTH.

Adabpa-pacnaj. [Ipupona ansga-uactuu. [peBpamnienus saep npu aabda-
pacnaze. Dueprus anbda - pacnaga. Pacnipenenenue sHEPTUN MEXKTY allb-
¢ba-yactuueil u SAPOM OTIAUH.

Bera-pacnan. OcHoBHbIe cBolicTBa Oeta-yactuil. [IpeBpamienus siaep npu
Oera-pacnaje. DHeprus OeTa-pacnana. Y cIoBUs yCTOWYMBOCTH S€p MO
OTHOIIIEHHUIO K OeTa-pacnaay

I'amma-u3aydenue. 'amma - kBaHThI (poToHBI). O6IACTH TAMMA-
M3JTy4eHUs Ha LIKaJe JJIMH 3JeKTPOMAarHUTHBIX BOJIH. SIIepHbIE MPOIIECCHI,
IIPY KOTOPBIX BO3HUKAIOT raMMa — KBaHTbl JHEPIreTUUYECKHUE CIIEKTPBI FaM-
Ma - KBaHTOB. B3anMozeicTBre ramma - KBaHTOB € BEILIECTBOM.

OO0mme cBefeHNs O AIEPHBIX B3aUMO/CHCTBHUSIX.

25

4,7




Pa3noBuaHOCTH sII€pHBIX B3aUMOACHCTBUMN. 3aMKCh SIACPHBIX PEAKIIHi.
Knaccudukanms siaepHbIX peakiuii. 3aKOHBI COXpaHEHUS TIPH sIICPHBIX
B3auMOAEeHCTBUSAX. OCHOBHBIC XapaKTEPUCTUKHU SJIEPHBIX PEAKLIUM.

PacueTrHo-rpaduyeckasi pabora He IpeyCMOTPEHA Y4eOHBIM IIJIAHOM
KypcoBasi pa6ora He nmpeaqycMOTPeHA Y4eOHbIM IUIAHOM

Oo0pa3oBaTesibHbIE TEXHOJIOTUH

[Tpu peamm3aimy yaeOHOro Marepuana Kypca MCHONIB3YIOTCS pa3indHble 00pa3oBaTeIbHbIE TEXHOJO-
T'H, CIIOCOOCTBYIOLINE CO3IAHHIO aTMOC(Epbl CBOOOTHOM 1 TBOPUECKON AUCKYCCHU KaK MEXIy IpenojaBare-
JIeM | CTYJICHTaMH, TaK U B CTyAeHUecKoi rpyrme. Llenbio mpu 3ToM sBsieTcs: BBIpaOOTKa y CTY/ICHTOB HAaBbI-
KOB M KOMIIETECHLIMH, TIO3BOJIIOIMX CaMOCTOATENBHO BECTH HCCIIENOBATENBCKYIO U HAYYHO-TIEAarOTHYECKYIO
padory.

[Tpu u3ydyenun aucuuiuinHbel «DU3MKa» MPUMEHSIOTCS CIEIyIoLe 00pa3oBaTelbHbIe TEXHOJIO-
TUH:

—KJIaCCHYECKOE JICKIIMOHHOE 00YUYEeHHE C NCI0Ib30BAHNEM HAIVIAHBIX TOCOOUH;

—IIPOBEJCHUE JIEKIUN IPU NOIJEPIKKE MYJIbTUMEANA;

—IIPOBEJCHUE NPAKTUYECKUX 3AHATUN C PELICHHEM IIPUMEPOB Y JAOCKH, a TAKXKE IPHU MOIAEPIKKE
MyJIbTUMEAMNA, CAMOCTOSITENIbHOE PELICHHE 3a/1a4 00yJarolMMHKCs B IPUCYTCTBUU IIPEIIOIaBATENS;

—poOJIEeMHBIN OIXO;

—pa3HOypOBHEBOE 00YyUYEHUE;

—CaMOCTOSITEJIbHOE U3yYeHHE JUCLUIUIMHBI 00y4YaroIUMUCS NP IMOMOIIM YYEOHBIX MEYaTHbIX U
3JIEKTPOHHBIX U3JIaHUN;

—MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTUH — B MHCTUTYTE UMEIOTCS CIIeLMaTu3upOBaH-
HBIC MOMEUICHUS JUISI CAMOCTOSITETILHON paboThl, 000pyIOBaHHBIE MEPCOHATBHBIMA KOMITBIOTEPAMH C
BBIX0JIOM B MIHTEpHET U ¢ JOCTYIIOM K 3JIEKTPOHHO-OUOINOTEYHOH CUCTEME;

—METOMYECKHE yKa3aHUs (B TOM YMCIIE B 3JIEKTPOHHOM (popMe) MO pa3aInuyuHbIM pa3jesiaM JUCIH-
IUIVHBI.

CamocTosrenbHas paboTa CTYJ€HTOB MPOBOJUTCS MO PyKOBOJICTBOM IpEIoiaBaTelel, ¢ oka3a-
HUEM KOHCYJbTallMi M OMOIIM MPU MOATOTOBKE K KOHTPOJIBHBIM paboTaM, BBIIOJHEHUH JOMAITHUX 3a-
JTaHW.

B kavecTBe camMocTOATENbHOM PabOTHI HCTIOIB3YETCS CAMOCTOSITENIHHOE N3yYEeHHE OHIIAH-KypcoB «Du-
3uka B onbITax. Yacts 1. Mexanukay, «Pu3uka B onbiTax. Yacts 2. MonekyssipHas ¢puzukay, «DPU3nka B OMbl-
Tax. YacTte 3. DJIEeKTpUUYECTBO U MarHeTU3M», «Pusuka B onbiTax. Yacts 4. OnTrka u BoHbD, «Du3nka B OnbI-
tax. Yactb 1. ATOMHas puznkay.

@oHJ OLIECHOYHBIX CPEACTB
@DOH/ OLIEHOYHBIX CPEJICTB MO JTUCLMITIIMHE 00€CIIeUnBAET MPOBEPKY OCBOCHUS IJIAHUPYEMBIX pe-
3y/lbTaTOB O0y4YeHUs (KOMIIETEHIUI U UX WHIUKATOPOB) MOCPEACTBOM MEPONPUITHHA TEKYILEro, pyoex-
HOT'O U IPOMEKYTOUYHOTO KOHTPOJIS IO JUCLUIUINHE.
CBs13b MKy GOPMUPYEMBIMU KOMIIETEHIUAMU U (POpMaMU KOHTPOJISL UX OCBOEHHUS MPEJCTaBIIe-
Ha B cJeayouei Tabaure:

HanmeHoBaHMe KOH-
No Ko u HauMeHOBaHWE HHIUKATOPA J0- HaunmenoBanue

TPOJIMPYEMBIX pazfe- .
n/n CTH>KEHHS KOMIIETEHIINH OLIEHOYHOI'O CPEJCTBA
JI0B (TEMBI)

1 cemectp
Bxo/1HOM KOHTPOJIb

Bonpocsl BXOJHOTO KOH-
TpOoJIsi (YCTHO)
ATTecranus pas3/ienoB, TEKYIIMN KOHTPOJIb YCIIEBAEMOCTH

1 | BxoaHOIi KOHTPOJb

1 Pasgen 1, 2 3-YK-1, V-VYK-1, B-YK-1, [IpakTrueckue 3aHsATHS
3-VKE-1, YV-YKE-1, B-YKE-1, Boinonnenue nabopaTopHbIX
3-VKII-3, V-YKII-3, B-YKII-3, pabor

3-OIIK-2, Y-OIIK-2, B-OIIK-1, YcTHbil onpoc B popme




3-0OI1K-5, Y-OIIK-5, B-OIIK-5, cobecenoBaHus.
3-11K-1, V-IIK-1, B-TIK-1
[IpoMexxyTouHas arrecTanus
3-YK-1, V-YK-1, B-YK-1,
3-VKE-1, Y-YKE-1, B-YKE-1,
3-VYKII-3, Y-YKII-3, B-YKII-3, Bormpocs k 9x3ameny
3-OI1K-2, Y-OIIK-2, B-OIlK-1, (ycTHO)
3-OI1K-5, YV-OIIK-5, B-OIIK-5,
3-T11K-1, V-IIK-1, B-TIK-1

1 | Dx3amen

2 cemecTp
2 Pasnen 3, 4 3-YK-1, V-VK-1, B-YK-1, [IpakTUueckue 3aHATUS
3-YKE-1, Y-YKE-1, B-YKE-1, Brimonnenue nabopatop-
3-VKII-3, V-VYKII-3, B-YKII-3, HBIX pa0doT Y CTHBIH OIpPOC B
3-0OI1K-2, Y-OIIK-2, B-OIIK-1, TecTa.

3-0OI1K-5, Y-OIIK-5, B-OIIK-5,
3-TIK-1, V-TIK-1, B-TIK-1
[TpomesxyTodHas arrectanus
3-VK-1, Y¥-YK-1, B-YK-1,
3-YKE-1, V-VKE-1, B-YKE-1,
3-VYKII-3, Y-YKII-3, B-YKII-3, Bomnpocsl k ax3ameny (ycT-
3-OI1K-2, Y-OIIK-2, B-OIIK-1, HO)
3-OI1K-5, Y-OIIK-5, B-OIIK-5,
3-11K-1, V-TIK-1, B-TIK-1

1 | Dx3amen

3 cemectp
2 Pasnen 5, 6 3-YK-1, V-VK-1, B-YK-1, [IpakTudeckue 3aHATHS
3-YKE-1, V-VYKE-1, B-YKE-1, Brimonnenue madoparop-
3-VKII-3, Y-YKII-3, B-YKII-3, HBIX padoT
3-0OI1K-2, Y-OIIK-2, B-OIIK-1, Omnpoc B popme cobeceno-
3-0OI1K-5, Y-OIIK-5, B-OIIK-5, BAaHUS U TECTUPOBAHUSA .

3-T1IK-1, V-TIK-1, B-TIK-1
IIpoMexxyTouHas arrectanus
3-YK-1, ¥-VK-1, B-YK-1,
3-YKE-1, Y-VKE-1, B-YKE-1,
3-VKII-3, Y-YKII-3, B-YKII-3, Bomnpocsl k 3a4eTy ¢ oneH-
3-OI1K-2, Y-OIIK-2, B-OIIK-1, KOH (YCTHO)
3-OI1K-5, Y-OIIK-5, B-OIIK-5,
3-T1K-1, V-TIK-1, B-TIK-1
BxoaHol KOHTPOJIb peHA3HAYEH IS BBISIBICHUS MPOOETIOB B 3HAHUSAX CTYJACHTOB U TOTOBHOCTH
WX K MOJTYYEHHUIO HOBBIX 3HaHWUN. OIEHOUHBIC CPEICTBA JUISI BXOTHOTO KOHTPOJIS TIPEICTABIISIOT CO00M BO-
MPOCHI, KOTOPBIE 3aJIAI0TCS CTYJEHTaM B YCTHOU (hopMme.

1 | 3auer ¢ OEHKOI

Bomnpocsl k codecenoBaHuio
1.Bekrtop. CnoxkeHre BEKTOpPOB. Y MHOKEHHE BEKTOpa Ha YUCIIO.
2.Ilpoexmust BekTopa Ha 0Cb. OCHOBHBIE TEOPEMBI O MPOEKILIUSAX.
3.CrarnsipHOE MPOU3BEICHHE IBYX BEKTOPOB.
4.BekTopHOE MPOU3BECHUE IBYX BEKTOPOB.
S.IIpsmoyronbHas gekapToBa cuctema koopauHart. [lomsipras cucrema koopauHar. Lununapuye-
CKasl cucTeMa KoopauHaT. @opMyJibl Iepexoaa OT OJHONW CUCTEMBI KOOPAMHAT K JPYTOil.
6.JleficTBUS HaJ BEKTOpaMU, 3aJaHHBIMH CBOMMH KOOPJIWHATAMHU.
7.Cuctema orcuera. [IoHATHE CKOPOCTH U YCKOPEHUS TOUKH.
8.Yr1ii0Bast CKOPOCTH M YIIIOBOE YCKOPEHHE TBEPAOTO TEJa.
9.I1epBeiii 3akoH HproToHa. MHEepIanbHble CUCTEMBI OTCUETA.
10.Bropoii 3akon HproTroHa. MTHEPTHOCTh MaTepUaIbHBIX TEI.
11.Tperwnii 3akon HproToHa.
12 .HewneprmansHble cucTeMbl oTcueTa. CHIThl HHEPIIHH.
13.3akon BcemupHOro TsroreHus. Cuia TSXKECTH U BeC Teja.



14.Tpenue. Cuna tpenus. 3akoH AmMoHTOHa-KysoHa.

IIkana oneHMBaHUA 00y4al0MIErocsi HA BXOJHOM KOHTPOJIe

banabl
TpeGoBanus K 3HAHUSIM, YMEHHSIM U HABBIKaM 00y4alouierocs peiiTHHIOBO
OLICHKH
OO0yyarmuiicss OTIIMYHO BIIAJEET OCHOBHBIMH IMOHSATHSMH MaTEMaTUKH, (U3HKH, 5

HauepTaTeIbHOW T€OMETPHH U MHXKEHEPHOU TpaduKH, 3HAET U YMEET MPUMEHSThH
OCHOBHBIE (DOPMYJIBI U 3aKOHBI, MOYKET pelllaTh HECTaHIAPTHBIE 330a4H.

OOyJaromumiicss XOpouIo BiIajeeT OOJbIICH YacThI0 OCHOBHBIX TOHATHUN MareMa- 2-4
TUKW, (PU3HMKH, HauepTaTeIbHOW TEOMETPUU M WHIKCHEPHOW TrpaduKu, 3HACT H
yMEeT NPUMEHITh OCHOBHBIE (DOPMYJIBI U 3aKOHBI, BIAJEET METOJUKOW PEIICHHS
TUTOBBIX 3a/1a4.

OOyuaronuiicss UMEeT Y0BIETBOPUTEILHBIA YPOBEHb 3HAHUS MAaTEeMaTHKH, (pHU3H- 1
KU, Ha4epTaTEeIbHON reOMETPUN M MHKEHEPHOH rpaduKku, 3HaeT OCHOBHbIE (op-
MYJIbl U 3aKOHBI, CIOCOOEH peliaTh NpOCTENIINE 3aJauH.

OOyyaromuiicss MpakTUYECKU HE OBJIAJeNl 3HAYUTEIHbHOM YacThbiO MPOTrPAMMHOIO 0
MaTepuaia U HE BJIAJIEeT BAXHEHIIMMU WHCTPYMEHTAMU MaT€MAaTUKH, (PU3UKH U
HauepTaTEeNbHON T€OMETPUN U MHKEHEPHOU rpaduku, HE yMeeT perarh JaKe TH-
MOBBIX 3aJ1a4.

Texkywmuil KOHTPOJIb — 3TO HENPEPHIBHO OCYIIECTBIIAEMbIII MOHUTOPUHI YPOBHS YCBOCHMS 3HAHUMN
1 (OPMHUPOBAHUS YMEHUH M HABBIKOB B T€UCHUE ceMmecTpa. TeKyImii KOHTPOJIb 3HAHHIA, yMEHUI 1 HaBbI-
KOB CTYZICHTOB OCYILECTBIISIETCS B X0/1€ YU€OHbIX (ayJUTOPHBIX) 3aHATUHA, IPOBOJUMBIX 110 PACIUCAHUIO.
dopmaMM TEKYIIETr0 KOHTPOJIS SIBJISIFOTCS BBIIIOJIHEHWE KOHTPOJIbHBIX padoT, cladyl OTYETOB 10 Jiabopa-
TOPHBIM paboTaM U JIOMAILIHUX 33JaHUH.

B kadecTBe OLIEHOYHOIO CPEACTBA ATTECTALMM Pa3JeNa HCIONb3YIOTCS YCTHBIA OIPOC, HTOrOBas
KOHTpOJIbHast paloTa.

s mpOMEeXyTOYHOM aTTecTalyy NpeyCMOTPEHbI 3K3aAMEHAILMOHHBIE BOIIPOCHI U NTPAKTHYECKUE
3a/laHusl.

OueHoYHBIE CPECTBA /ISl TEKYIIEro KOHTPOJIS
1 cemecTp
Bonpocsl k codeceqoBanmio nmo pasaeny 1

1. Ckopoctb. Ee KOMIIOHEHTHI IO IEKapTOBBIM KOOPJAWHATHBIM OCSAM. Bbluniciienne mpoi1eHHOro
MyTH.

2. Yckopenue. Ero KoMImoHeHTHI IO A€KapTOBBIM KOOPAMHATHBIM OCSIM.

3. TaHreHuuanbHOE, HOPMAJIBLHOE U MOJIHOE YCKOPEHUS.

4. YrioBasi CKOPOCTh U yrioBoe yckopeHue. CBs3b MEXY YIJIIOBBIMHU M JIMHEHHBIMH CKOPOCTSIMU
U YCKOPEHUSIMH.

5. Ipunnun otHocutenbHocTH ["anunes. [IpeobpazoBanus ["anues.

6. 3akons! HptoToHa. ['paHMIIbl MPUMEHUMOCTH KJIACCUYECKOW MEXaHUKH.

7. 3akon Kynona. Cuna JlopeHiia (MarHuTHas cuia).

8. Cuunbl Tpenus. Cyxoe 1 BA3KO€ TPEHHE.

9. Cuna TspkecTd M Bec. TOUKH MPHITOKESHUS CHIL.

10. IlepBas u BTOpasi KOCMUYECKHE CKOPOCTH.

11. PaGora u MomHOCTh. PaboTa 1eHTpaIbHBIX CHJI ¥ CHJT OJJHOPOIHOTO CHUIJIOBOTO TTOJIS.

12. TloreHumanbHas YHEPTUS YACTHIIBI BO BHEITHEM ITOJIE CHIIL.

13. TloreHumanbpHas YHEPTHS AeHOPMUPOBAHHON MPYKUHBIL.

14. 3axoH coXpaHEHUs SHEPTUHU [T YACTHILIBI IBHIKYILEHUCS B KOHCEPBATUBHOM I10JIE CHJL.

15. Css3p Mex Ay NOTEHIIMAIBHON SHEPTUEN U CUITOM.

16. IloreHumanbHas siMa U MOTEHUUAIBHBIA Oapbep. Y CIOBUS PaBHOBECHSI MEXaHHMUYECKOW CHUCTe-
MBI

17. Kunernueckast HEprusi MaTepUaltbHON TOUKU U CUCTEMbI MaTEPUAIBbHBIX TOYEK.

18. TloTeHumMambHAS YHEPTUS B3aUMOICHCTBUSI.

19. Dueprus rpaBUTAIIMOHHOTO B3aUMOACHUCTBUS JIBYX MaTepHaJIbHBIX TOUYEK.

20. 3aKoH COXpaHEHHS SHEPTUHU IS CHCTEMbI B3aUMOJICHCTBYIOIINX MaTepUAIbHBIX TOYCK.




21. TlomHast MexaHUYeCKas YHEPTUs 3aMKHYTOH CHCTEMbI MaTEPUAIbHBIX TOYEK.

IlIkaja oueHUBaHKUA 00y4yaouerocsi Ha codece0BaHuHM 1o pasaeny 1

banasl
YpoBeHb 0CBOEHMSI MaTepHUaJia peidTHHIOBOM
OLICHKH
Teopernueckoe coaepkaHue TUCIUTIIIMHBI OCBOSHO IMOJIHOCTBIO, 0€3 poOeIoB, He- 13-15

00X0AMMBbIE TPAKTUYECKHE HABBIKA PA0OTHI C MAaTEPUATIOM IOJHOCTBIO C(HOPMHUPO-
BaHbl. OOydarmuics HCYEpIbIBAIONIE, MOCIEI0BATEIbHO, YETKO M JIOTMYECKU
CTPOMHO M3J1araeT Marepuai, yMeeT TECHO YBS3bIBATh TEOPUIO C MMPAKTUKOM, Biajae-
€T Pa3HOCTOPOHHUMHU HaBbIKAMU M MPUEMaMU BBITIOJIHEHMS MPAKTUUYECKUX 3a/]ad,
IIPUYEM HE 3aTPYAHSAETCS C OTBETOM IPU BUJIOM3MEHEHUU 3aJJaHU.
Teopernueckoe cofepkaHue TUCHUTIIIMHBI OCBOCHO MPAKTUYECKH TOJHOCTHIO, 00Y- 10-13
YaIOIIUKCA TPAMOTHO U 10 CYLIECTBY M3JIaraeT MaTepuall, He JOIyCKasl CylIeCTBEH-
HBIX HETOYHOCTEH, NMPABUJIbHO MPUMEHSET TEOPETUUECKHE IOJIOKEHUSI NP pellle-
HUH MPAKTUYECKUX BOIPOCOB M 3a/1a4, BJIaI€eT HEOOXOAUMBIMU HABBIKAMU U TIpHe-
MaMH UX BBIIIOJHEHHUS.
Teopernueckoe conepkaHue AUCHUIIIMHBI OCBOEHO YaCTUYHO, 00yJaroImuiics ume- 9-10
€T 3HAaHMS TOJIbKO OCHOBHOTO MarepHuaia, JONMYCKAaeT HETOYHOCTH, HEAOCTATOYHO
npaBUIbHBIE (POPMYITMPOBKH, HAPYIICHUS JIOTHUECKOW TOCIIEAOBATEILHOCTH B H3-
JIOKEHUW MaTepualia, HO MpoOenbl HEe HOCAT CYIIECTBEHHOT'O XapakTepa, Heo0Xo-
JUMBbIE€ TMPAKTUYECKHE HABBIKM pPAaOOThl C OCBOEHHBIM MAaTEpUaIOM B OCHOBHOM
c(hOpMHUPOBaHbI, OJHAKO OOYYAIOUIUIICS MCHBITHIBACT 3aTPyIHEHUS MPH PEIICHUU
IIPAKTHYECKHX 3ajau.
Teopetnueckoe coaep:kaHue AUCHMILTUHBI OCBOGHO YaCTUYHO, OOy4aromuiics mo- 0-8
MyCKaeT CYIIECTBEHHBIC OMMOKHM, HE BUANT B3aUMOCBSI3U TEOPUH C MPAKTUKOH, He-
00X0IMMBbIE MPAKTUYECKUE HABBIKU pabOThl HE CHOPMHUPOBAHBI, OOJIBUIMHCTBO
MPEAYCMOTPEHHBIX padoueld mporpaMMou TUCHUIIIMHBI YY€OHBIX 3a/laHUi HE BBI-
nonHeHo. HeobxonuMa JomonHUTENbHAST CaMOCTOSITeNbHAs paboTa HaJl MaTepua-
JIOM Kypca.

VYcBoeHHEe 3HAaHUM Ha MPAKTUYECKHUX 3aHATUSAX MO TeMaM paszjena | mpoBepsieTcss Ha KOHTPOIIb-

HOM paboTe 1Mo pazzeny.

Tunosasi KOHTPoJIbHas padoTa no pasaeay Nel
Bapuanr 1

1.507b110# GPYCOK Macchl "t JIEKHUT HA IVIAJKONH TOPM30HTAIBHON IIOCKOCTH, IO KOTOPO OH

MOXET JIBUTaThcst 0e3 TpeHus. Ha Opycke et ManeHbkuii Opycok Macchl "2 . KoaddunueHt TpeHus

MEXy MaJeHbKUM U 00ibIIuM Opyckamu paBeH k . K Gonbiiomy Opycky B FOPH3OHTaJIbHOM HAIlpaB-
neHuu npuioxena cuna F. [Ipu xkakom npenenbHoM 3HadeHUH cuiibl F ManeHbKui OpycOK HauMHaeT
CKOJIB3UTH 110 00JIBIIOMY OpyCcKY?

2. BepeBka mmunoit L=20 m mepebpormieHa depe3 050k. B HadalbHBIE MOMEHT BEpEBKAa BUCHUT
CUMMETPUYHO U MOKOUTCS, a 3aTeM, B Pe3y/bTaTe HE3HAYUTEIHHOIO TOJYKA HAUMHAET JIBUTAThCS 1O 0J10-
Ky. byner nu nBuxkeHne paBHOMEpHO yCKOpeHHbIM? KakoBa CKOPOCTh BEPEBKH B MOMEHT CXOKIEHHUS €€ C
6moka. Maccoii G10ka U TpeHueM B ocu INpeHeOpeub. Paguyc Giioka cYMTATh MalbIM MO CPaBHEHHUIO C
JUIMHOW BepeBKHU. BepeBka HepacTskuma.

3. Bpycok maccbl m=2,0 KT MEAJIEHHO MOJHSUIN 110 IIEPOXOBATON HAKJIIOHHOM IIJIOCKOCTH Ha BBICO-
Ty h=51 cM mpu momomm HUTH, MapauIeIbHON 3TOW TuiockocTu. [Ipu aToM coBeprmmm padoty A=16,0
JUx. Ha Beicote h HuTh oTyctumnu. Haiftu ckopocTs Opycka, TOCTUTIIETO MEPBOHAYAIBHOTO MOJI0XKEHUS.

Bapnanr 2.

1.C camoueta, nersmero co ckopocteio 720 kMm/4, oTnensercs teno. HallT paanyc KpUBH3HBI
TPaeKTOPUU B TOUYKE, B KOTOPOW OHO OyZAeT uepe3 5 cek mocie Hayana JBrKeHus. ColpoTUBICHHEM BO3-
Iyxa nmpeHeopeys.

M
2. HenoaBumkHOe sSap0 aToMa pacnagaeTcs Ha JBE YaCTH, MACChl KOTOPBIX u M , a4 00Imas Ku-

HeTHdeckas sHeprus yacteil E. OnpenennTs CKOPOCTH OCKOIKOB 't 1 ¥z .
3. I'opu30oHTANIBHO JIETSIIas MyJs MacCcol m MOmaJacT B JEPEBSHHBINA IIap, JekKaluui Ha MOy U



npo6usaer ero. OnpenenuTs sHepruto W, Iepemieuylo B TEIIO0, €cli HadajlbHas CKOPOCTh Iyl ':,

CKOpOCTh Mocie BblleTa 'z, Macca mapa M. TpeHHe Mexay MOJIOM U IIapOM OTCYTCTBYET, TPAaeKTOPHs
MyJU TPOXOIUT Yepe3 MEeHTP mapa.

[To pa3neny B pamkax J1abopaToOpHOTO MPAaKTUKyMa CTYACHT BBITIONHSET 4 1a0b0opaTOpHBIE PabOTHI
13 TMepeyHs JabopaTOpHBIX padoT.

TpeOoBaHMsl K BHIINIOJHEHHUIO J1a00PaTOPHBIX padoT

JlaGopaTOpHBI MPAKTHUKYM BBIIOJHSAETCS B COOTBETCTBUHU C TPapUKOM BBIIOJIHEHUS J1abopaTop-
HBIX paboT. O0beM 1a00PaTOPHOIO NPAKTUKYMa 10 AUCLUILIMHE COCTaBIseT 16 4yacoB, CTyA€HTHI BbINOJI-
HSIOT 6 J1abopaTopHbIX padoT. Kaxmas mabopaTopHas paboTa BBIOJHSETCS OpUragamMu B cOCTaBe HE 00-
jee AByX CTyIeHTOB. Ha mepBoM, BBOJHOM 3aHSATHM A0 CTYIEHTOB JOBOJIUTCS COJEpXKaHUE U KaJeHJap-
HBIW TUIAH MPOBEJCHUS MPAKTUKYyMa, YKa3bIBAETCS YMCIO 0aJUIOB, KOTOPOE MOXET HabpaTb CTYACHT IpU
BBINOJIHEHUH JJa0OPAaTOPHOIO MPAKTUKyMa B COOTBETCTBUU C JIEHCTBYIOIIEH B By3€ PEHTHHIOBOM cucTe-
Moii co 100-6amnbHOM KaIoK OIEHOK, TPOBOIUTCS MHCTPYKTAXK MO TEXHUKE O€30MACHOCTH MPH BBINOJ-
HEHUH paboT ¢ opopMIIEHHEM B COOTBETCTBYIOLIEM KypHae. Ha 3ToM ke 3aHATUM npenojaBarenb Bblia-
eT 3ajJlaHue K nepBoi JabopaTopHoii padote. CTyA€HTHI 3HAKOMATCS ¢ TEOpUEH, MOTYYar0T AONYCK K Jia-
O6opaTopHOil paboTe M MPUCTYNAIOT K €€ BBINOJIHEHHI0. Ha BTOpPOM 3aHATUM CTYIEHTHI BBINOJHSIOT
nepByo 1abopaTopHyto padboTy. Ha TpeTbeM 3aHATHUU CTYAEHTHI BHINOJIHSIIOT BTOPYIO J1a0OpaTOPHYIO pa-
00Ty M OCYILLIECTBIIAIOT 3aLIUTY MEepBOH JabopaTOpHOI paboThI U T.11. MITOoroBoe 3ansTue 3aBepuiaer 1abo-
PaTOPHBIN IPAKTUKYM B LIEJIOM.

ITepen kaxnoil 1abopaTopHOil pabOTOM CTYAEHT CIAET KPaTKUM KOJJIOKBUYM, OTpaKaroIlUi ypo-
BEHb MPEJABAPUTEIHHOMN MOATOTOBKU K BBITOJHEHHUIO paboThl. KONIOKBHYM MPOBOAUTCS B BUAE YCTHOTO
cobeceZl0BaHUs C MIPEroiaBaTelieM.

B nporecce BeImosiHeHMs pabOTHI CTY/ICHT:

U3y4yaeT 0 JUTEPATYPHBIM JIaHHBIM IapaMeTphl U XapaKTEPUCTHUKH UCCIIEyeMOTro

npubopa, odpamias ocodoe BHIMaHHE Ha MPEACITHHO SKCILTyaTallMOHHbIE TApaMETPBI;

- COCTAaBJISIeT IUIAH MIPOBEICHUS SKCIEPUMEHTA, OLIEHUBACT MHTEPBAJ U3MEHEHUS U3MEpsEMbIX Be-
JIMYMH, BBIOMPAET KOJUYECTBO XapaKTEPUCTHUK, MOAJIEKAIUX U3MEPEHUIO U YHUCIIO TOYEK HAa KPUBBIX, 00-
pamas oco0oe BHUMaHUE Ha BO3MOXHbIE HE MOHOTOHHOCTH B MX XOJI€, COIIacyeT IIaH paboThl ¢ Ipero-
JaBaTesieM;

- N3y4aeT IKCIEPUMEHTAILHYIO YCTAaHOBKY, COOMpPAET (€CIIMU HYKHO) U3MEPUTEIh-

HYIO CX€MY, 3HAKOMUTCS C MPaBUJIaMH KCILTyaTallluu BceX €€ AIIEMEHTOB;

- TOTOBUT YCTaHOBKY K paboTe U MpoBepsieT MPaBUILHOCTh MOATOTOBKH Y Mpenoja-

BaTels;

- BKJIIOYAET HYKHbIE TPUOOPHI U BBHITIOJIHSET 3alIaHUPOBAHHbIN 00bEM U3MEpEHNUH,

oOpaillass BHUMaHHE Ha BOCIPOU3BOJMMOCTb PE3yNbTaToOB. Bce skcrnepuMeHTallbHbIE JaHHbBIE U
NoKa3aHMs MPUOOPOB 3aHOCATCS B pabounii KypHaI;

- IPOBOJUT IPEIBAPUTEIBHYIO 00pabOTKY pe3yabTaTOB SKCIEPUMEHTA U CPAaBHUBAET UX C OKUIa-
€MbIMU 3HaueHUAMHU. [IpenbpsaBiseT noaydeHHbIE JaHHBIE PENO1aBaTENo;

- BBIKJIIOYAET YCTAHOBKY U C/Ia€T €€ MPernoaBaTelo.

Bce naHHble, mosyyeHHbIE B X0/1€ pabOThI, 3alMChIBAIOTCS B pabounii 1abopaTopHbIil sxypHai. Pa-
004Mii )KypHaI 1o 1JabopaTOPHOMY NMPAKTUKYMY BEIETCS B OTJEIBHON TETpau.

[To kaxmoit mabopaTopHOil paboTe B *KypHaI 3aHOCATCS:

- Ha3BaHHe paboThI;

- 3aJJaHME Ha BBHINOJHEHUE paboThI;

- IJ1aH padoTHI;

- CX€Ma YCTaHOBKH;

- IEPBUYHbIE SKCIIEPUMEHTANIbHBIE JaHHbIE B BHUJIE TaOIuI] 0e3 KaKuX-I1u00 MmepecueToB Uiu mpe-
o0pa3zoBaHMii;

- pe3yJbTaThI MMPEABAPUTENHHON 00paOOTKH JaHHBIX B 00hEME, HEOOXOTUMOM JIJIS
OIIpEeETIEHNUS UX MOJHOTHI U HAaJIE)KHOCTH.

[To oxoHuaHuU pabOTHI TAOOPATOPHBIN KypHAJ OMUCHIBAETCS MIPENoAaBaTeeM.

[To uToram kaxnoil 1abopaTopHoil paboThl 0hopMIIIETCS OTUET, KOTOPBIM caeTcs mpernojaBare-
JIIO Ha CJIEAYIOIIEM MOCe BBITOJIHEHUS JaHHON paOOThI 3aHATHH.

OTt4er JOKEH BKIIIOYATh!

- KpaTKoe TEOPETUYECKOE BBEACHUE, OTPAXKaroIlee YCTPONUCTBO, IPUHLIUI ACHCTBUS U Ha3HAYCHUE



UCCIIeTyeMOoro mpubopa;

- 3aJJaHM€ Ha BBINIOJIHEHUE paboThI;

- TUTaH TPOBEICHUS SKCIICPUMEHTA;

- CXEMY YCTaHOBKH U €€ KpPaTKO€e OMHMCaHUE;

- pe3y/bTaThl U UX 00CYKJICHHE, B TOM YHUCIIC aHAIH3 MTOTPEITHOCTH SKCIIEPUMEHTA,
METOAMKY 00pabOTKH pe3yIbTaToB,

-TEOPETUYECKHE PACUYEThI, AHAJIN3 MOJYYCHHBIX TaHHBIX U CPAaBHEHHE UX C TUTEPATYPHBIMU;

- BBIBO/IbI;

- CIICOK UCTIOJIb30BaHHOM JINTEPATYPHI.

Paznen 2
Bonpocsl k codeceqoBanmnio no pasaeny 2

1.3akoH coxpaHeHUs UMITyJIbCa CUCTEMbI B3aUMOIEHCTBYIOLIMX YacTHll. CucreMa LieHTpa Macc.

2.1lenTp macc. JIBrKeHHE IIEHTpa MacC CUCTEMbI MaTEPUAIbHBIX TOYEK.

3.AGCOIIOTHO yNIpyroe 1 aOCOIIOTHO HEYNPYroe LIEHTPAJIbHOE COyJapeHUe IBYX IapoB.

4. MOMEHT UMITYJIbCa YaCTUIBI OTHOCUTEJIEHO TOYKU M OTHOCHTEIBHO OCH.

5.YpaBHeHMe 1)1 NPOU3BOJHON MOMEHTA UMITYJIbCA 10 BPEMEHH.

6.3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCA CHCTEMbI B3aUMO/ICHCTBYIOIINX MAaTEPUAIbHBIX TOUEK.

7.Cuibl HHEPITUH.

8.MomMeHT nmMnyIbca Telna, BPAIaloIerocss BOKPYT HETIOABIKHON OCH.

9. Mowment unepruu. Teopema IllTeiinepa.

10.Kunernueckas SHEprus Tejia, BPAIIaroIIErocsi BOKPYT HEMOIBHKHOM OCH.

11.Pa6ora, coBepiiaemMasi BHEIIHUMHU CUJIAMH ITPU BPALLEHUH TBEPJOrO TeJla  OTHOCHTEIbHO He-
MHOJIBUKHOM OCH.

12.3akoHbI JUHAMUKHU TBEPAOIO Teja.

13.Kunernueckasi SHEprHs TeJa IpU TIOCKOM JIBHYKCHHH.

14 Tlpeueccus rupockona. YTiaoBas CKOPOCTb IPELECCUU B M10JIE TSHKECTH .

15.T'upockonmaecknii 3hPekr.

16.0THOCUTENBHOCTD MOHATHS OJTHOBPEMEHHOCTH.

17 IIpeobpa3zoBanus JlopeHna.

18./lnuHa Tena B pa3HbIX CHCTEMax OTCYETa.

19.TTpomexxyTOK BpeMEHHU MEXITy COOBITUSAMHU B pa3HBIX HHEPIHAIBHBIX CHCTEMAX.

20.MuTepBan. Ero nHBapuaHTHOCTD.

21.BpemeHH-TI0J00HBIE ¥ POCTPAHCTBEHHO-TIOJJ00HBIE HHTEPBAIHI.

22 PenaTuBHCTCKOE TPEOOPa30BaHUE CKOPOCTEH.

23.PensTuBHCTCKOE BBIpAKEHUE JUTSI UMITYJIbCa M YPaBHEHUE TUHAMUKH YaCTHUIIBL.

24.PensiTUBMCTCKOE BbIpAXKEHUE JUIsl SHEPTHH.

25.EquHALEI 1 pa3MepHOCTH (U3NIECKUX BEITUYMH.

26.Hepa3pbIBHOCTH CTPYH.

27.YpaBHenue beprymmm.

28.Ypasuenue HaBbe-Ctokca.

29.Teuenue KysTTa Mex Iy ABYMS TJIACTHHAMY TPU HAJTMYUH TPAIHEHTA JIABICHUS.

IllkaJjia olleHNBaHHUs 00YYAKOIIEr0Csi HA co0eceI0BAHUH 10 pa3eny 2

banabl
YpoBeHb 0CBOeHMSI MaTepHUaJia peiTHHIOBOM
OLEHKH
Teopernueckoe conepkaHuEe NUCIHMIUIMHBI OCBOCHO TOJHOCTBIO, 0€3 MpoOesoB, HE0O- 13-15

XOJIMMBbIE€ TPAKTHUYECKUE HABBIKM PAabOTBI C MaTEpUAIOM IOJHOCTBIO C(HOPMHPOBAHBI.
OOyyaromuiicst ©cyepIbIBaloNle, MOCIeJ0BATENbHO, YETKO U JIOTMYECKH CTPOWHO M3Ja-
racT MaTepuas, yMeeT TECHO YBA3BIBATH TEOPHIO C NPAKTUKOM, BIaleeT Pa3HOCTOPOH-
HUMH HAaBbIKaMU U IpUEMAaMH BBIITOJITHCHHUA NPAKTHYCCKUX 3a1a4, IPUICM HE 3aTPyAH -
€TCsl C OTBETOM IIPHU BUJIOM3MEHEHUH 3aaHUH.

Teopernueckoe coaepkaHue TUCIUILIUNHBI OCBOCHO MPAKTUYECKU TMOITHOCTHIO, 00ydYa- 10-13
IOLUICS TPAaMOTHO U MO CYIIECTBY M3JlaraeT MaTepuai, He JOIMYycKas CYIIeCTBEHHBIX
HETOYHOCTEH, NMPABUIIBHO MPUMEHSET TEOPETUYECKHUE MOJIOKEHUS MPU PEIICHUH IpaK-
TUYECKUX BOIIPOCOB U 3aJay, BaJIeeT HEOOXOIUMBIMU HAaBBIKAMU U MPHEMaMHU UX BBI-




IIOJIHCHUA.

TeopeTrnueckoe coaep)aHUe TUCIUILUIMHBI OCBOCHO YAaCTHUYHO, OOYYarOIIMIiCS MMeeT 9-10
3HaHUS TOJBKO OCHOBHOTO MaTepHalia, JOIYCKAaeT HETOYHOCTH, HEJOCTaTOYHO Tpa-
BUJIbHBIC (DOPMYITHPOBKHU, HAPYIICHUS JIOTUYECKONM MOCIEIOBATEILHOCTH B M3JI0KEHUHU
Marepuaia, HO MpoOeIibl He HOCAT CYIIECTBEHHOTO XapaKkTepa, HeoOXOMMbIe MTPaKTHY -
CKHE HABBIKM PaOOTHI C OCBOCHHBIM MaTepUaIOM B OCHOBHOM C(OPMHUPOBAHBI, OJTHAKO
00y4aroIUICs HCTIBITHIBACT 3aTPYIHEHHSI TPH PEIICHUN TPAKTUYCCKUX 3a]1a4.

Teopernueckoe copepkaHne AUCUUTUIMHBI OCBOCHO YaCTHYHO, 0OYYaIOUIHIiCs TOITyCKa- 0-8
€T CYIIECTBCHHBIC OIIMOKH, HE BUAUT B3aUMOCBSI3H TCOPHHU C ITPAKTHKOM, HEOOXOJUMBIC
NPaKTUYECKHE HABBIKK paboThl He c(hopMUPOBaHBI, OONBIIMHCTBO MPEAYCMOTPEHHBIX
paboueil mporpaMMol JUCHHUIUIMHBI Y4eOHBIX 3aJaHuii He BbINONHEHO. HeoOxoanma
JOTIOJIHUTEIIbHAS CAMOCTOsITENNbHAst paboTa HaJl MaTepHAJIOM Kypca.

VcBOeHHE 3HAHUI HA MPAKTUIECKUX 3aHATUAX MO TeMaM pasjiena | mpoBepsieTcsl Ha KOHTPOJIbHOM
pabote mo pazjgeny.

TunoBasi KOHTPOIbHAsA padoTa mo pasaeny Ne2
Bapuanrt 1.

1.I'opr30HTAIEHO PACTIONOKEHHBIN JUCK BPAIIAETCS C YIIIOBOUM CKOPOCTHIO (® BOKPYT OCH Z, MPO-
XOJAIIEH Yyepe3 UEHTP JUCKA IEPIIEHINKYIISIPHO €ro MOBEPXHOCTH. BAoab paanyca AucKa JBUKETCS Ya-
CTHIIAa MAcChl M, PACCTOSIHUE KOTOPOIi OT IIEHTpa JUCKa U3MEHSETCS CO BPEMEHEM 110 3aKOoHy 1 = at (a-
[IOCTOsIHHAs BenuuuHa). HaliTu pe3ynbTupyomuii MOMEHT BCeX CHJI, IEHCTBYIOIIMX Ha YaCTUILY B CH-
CTEME OTCUYETa, CBSI3aHHOU ¢ AUCKOM. MIMeeTcst B BULy MOMEHT OTHOCUTEINIBHO LIEHTPa IUCKA.

2.I'0p130HTAIBHO PACTIOI0KEHHBI TOHKUN OJJHOPOAHBIN CTEPKEHb MacChl m

IIO/IBEILIEH 32 KOHIIBI Ha JIBYX BEpTUKaIbHBIX HUTAX. Halitu cuity Hats-

Ll el o o o
KCHHUA OJJHOM U3 HUTCHU CPpa3y IOCIEC IICPCIKUTaAaHUA IPYyrOd HUTH.

3.Ha omHOpOAHBIH CIUTOIIHONW MUIUHAP Macckl M u paauyca R miotHo
HaMOTaHa JIerKasi HUTh, K KOHIlY KOTOPOI IPUKPEIIEH rpy3 Macchl m. B
MoMeHT t=0 cucTema mpuIia B JBUKEHHUE.

[IpeneOperast TpeHHEM B OCH LIUJIMH]IPA, HAWTH 3aBUCUMOCTb OT BpEMEHU

a) MOAYJIS YIJIOBOM CKOPOCTU LMJIMHIPA;

0) KHHETUYECKOM SHEPTUU BCEH CUCTEMBI.

Bapuanr 2.

1.11Tap maccoit m nmoaBemieH Ha HUTH IuHON L. Ero oTkioHunu ot momno-
JKEHUS PaBHOBECHUSI JI0 BBICOTHI TOUKH MMOJIBeca U OTHycTuiu. [1pu kakom 3Haue-
HUU yriia ¢ ( MEXIYy HUTBHIO U BEPTUKAJIBIO) HUTh O0OOPBETCS, €CITH U3BECTHO, YTO OHA BBIACPKUBAET
YABOCHHBIN BeC mapa?

2. JIBe MaHOMETpUUYECKHE TPYOKH YCTaHOBIIEHBI BEPTUKAIHHO HA TOPU30HTAIBHON TpyOe mepe-
MEHHOT'0 CEYEHHsI B MECTax, Iie cedeHus TpyOrl paBHbI S1u Sy Io TpyOe Teuer

) Boaa.Haiitu 00beM BOJIbI, IPOTEKAIOIICH B €AUHUILY BPEMEHH Ye-

J?L H pe3 ceueHre TpyOKH, €CIIi Pa3HOCTh YPOBHEH BOJBI B MAHOMETPH-
—_— - - —— —=— — - uecKkuX TpyOKax paBHa AH .

5, =

3.JIBe HeOOIBIIME MIaitOBI MAaCCO M1 M My CBSI3aHBI HUTHIO
JUIMHOM L 1 ABMKyTCSA 110 T1aaKon
IJIOCKOM TTOBEPXHOCTH. B HEKOTOPBIII MOMEHT CKOPOCTH OIHOM I1aliObI

m o
E paBHa HYJIIO, a APYro Vi, IpUYEM €€ HApPaABJIEHUE NIEPIEHIUKYIISAPHO
O HUTH. HaliTh CKOPOCTH IIEHTpa Macc CUCTEMBI V¢, MOJIOKEHUE LIEHTPa
v, =0 m, Macc X (paccTosHUE OT Macchl 2) ¥ CUITy HaTSKEHUS HUTH T.




I[To pazneny B pamkax J1abopaTOpHOro MPAaKTUKyMa CTYAEHT BBINOJHSIET 5 mabopaTopHbIE paboThI
13 MepeyHs JabopaTOPHBIX padoT.

1.
IIyTH.

2.

3.

4.

OueHo4YHbIE CpeCcTBA IS IPOMEKYTOYHOM aTTeCTAMHU
Bonpocsl k 3k3ameny
Ckopoctb. Ee KOMITOHEHTHI 1O IeKapTOBBIM KOOPAUHATHBIM OCSIM. BrIunciienue npoiiieHHOro

Yckopenue. Ero KOMIOHEHTHI IO IEKapTOBBIM KOOPAUHATHBIM OCSIM.
TanreHuanbHOE, HOPMAJIBHOE U TIOJIHOE YCKOPEHUS.
VYrioBasi CKOPOCTb U yIiIoBoe ycKopeHue. CBsI3b MEX/y YIJIOBBIMU U JINHEHHBIMH CKOPOCTSAMU

U YCKOPECHUSIMU.

MBI.

17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

YCK.

28.
29.
30.
31.
32.

[Tpunnun otHocuTenbHOCTH ["anunes. [IpeoOpazoBanus ["anwes.
3axonbsl HeroToHa. ['paHUIbl IPUMEHUMOCTH KJIACCUYECKONW MEXAHUKH.
3akon Kynona. Cuita JlopeHiia (MarHuTHas cuia).
Cunsl Tpenus. Cyxoe U BSI3KO€ TPEHHUE.
Cuia TsixecTy U Bec. TOUKM NPUIIOKEHUS] CHIL
IlepBas 1 BTOpasi KOCMUYECKHE CKOPOCTH.
Pabora u MomHOCTh. PaboTa IeHTpatbHBIX CHIT M CHJT OJJHOPOJHOTO CHIJIOBOT'O TIOJIS.
[ToTennmanpHast SHEPTUsL YACTULBI BO BHEIIHEM I10J1€ CHIL.
[TotenuuansHas 3Heprus 1eOPMUPOBAHHOMN MPYKUHBI.
3aKOH COXpaHEHHs SHEPTUH JJIsl YACTULIBI JBKYILEHCS B KOHCEPBATUBHOM I10JI€ CHJI.
CBs13b MEXly HOTEHLIIMAIIBHOW SHEPTUEU U CUIIOMN.
[TorennmanpHast sMa ¥ MOTEHIIMATBHBIN Oapbep. Y CIIOBHs paBHOBECHS MEXaHUYECKOH CHCTe-

Kunernueckass sHeprus MmaTepuaibHOW TOUKU U CUCTEMbI MAaTEPUAIbHBIX TOUEK.
[ToreHnnuanbHast SHEPrUs B3aUMOICHCTBHSL.

OHeprus rpaBUTAllMOHHOIO B3aUMOJEHCTBHS IByX MaTEpPUAIbHBIX TOYEK.

3aKOH COXPaHEHMs SHEPTUH JUIs CUCTEMBI B3aUMOJICHCTBYIOIIMX MAaTEPUAIIbHBIX TOYEK.
[TonHas MexaHuuyecKkas YIHEPrusi 3aMKHYTON CUCTEMbI MAaT€PHAJIbHBIX TOUEK.

3aKOH COXPaHEHUs UMITYJIbCAa CUCTEMBI B3aUMOAEHCTBYOIMX yacTull. CrucTema IeHTpa mMacc.
entp macc. J[BM>KeHHE LIEHTPAa MAacC CUCTEMBI MaTEPUAIIBHBIX TOYEK.

AOGCOIIOTHO yIIpyroe 1 adCOIOTHO HEYIIPYroe LEHTPAIBHOE COYIAPEHUE IBYX LIapOB.
MOMEHT UMITyJIbCa YaCTUIBI OTHOCUTEIBHO TOYKH U OTHOCHUTEIBHO OCH.

VYpaBHEHME U1l TPOU3BOIHON MOMEHTA UMITYJIbCA 10 BPEMEHHU.

3aKOH COXpaHEHHs] MOMEHTa UMITYJIbCAa CUCTEMBI B3aUMOAEHCTBYIOLINX MaTEPUATIbHBIX TO-

Cunbl HHEPLINH.

MoMeHT nMItyibsca Teila, Bpallauierocsi BOKpYT HEMOABHIKHOM OCH.

Mowment unepuuu. Teopema IlTelinepa.

Kunernueckas 3Heprus Tena, Bpallaroerocss BOKpYr HEMOABHKHON OCH.

PaGora, coBepiiaemas BHEITHUMH CUJIaMU TPY BpallleHUU TBEPJOrO T€Ja  OTHOCHUTEIBHO

HETIOABM)XHOU OCH.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.

3aKoHbI JMHAMUKH TBEPOIO Tea.

Kunernueckas 3Heprus Tena Mnpy II0CKOM JBUKEHHM.

[Ipeueccus rupockomna. YriaoBas CKOPOCTb TPEUECCHH B TTOJIE TAKECTH .
I'mpockonmnueckuit 3¢ exr.

OTHOCUTENBHOCTH IOHATHUS OJTHOBPEMEHHOCTH.

[IpeoOpaszoBanus Jlopenua.

JliivHa Tena B pa3HbIX cHCTEMax OTCUeTa.

ITpomexyTOK BpeMeHH! MeX1y COOBITHSMU B pa3HBIX MHEPLUAIBHBIX CHCTEMAX.
NHuTtepBan. Ero ”HBapuaHTHOCTS.

BpemeHnu-nogo6HbIe U MPOCTPAHCTBEHHO-TI0100HBIE HHTEPBAJIBI.
PenstuBucTckoe npeodpa3oBaHue CKOPOCTEH.

PensTuBuCTCKOE BBIPAYKEHUE JJIS1 UMITYJIbCA U YPABHEHNE JUHAMUKH YaCTHILIBI.
PenstuBucTCKOE BBIpa)KEHUE JIS1 SHEPTHH.

Enununs! 1 pa3MepHOCTH PU3NUECKUX BETHYHUH.



47. Hepa3pbpIBHOCTb CTPYH.

48. VYpasuenue bepnymin.

49. VpaBuenue HaBre-CTokca.

50. Teuenne KysTTa Mexay AByMs IJIACTUHAMHU MPH HAJIUYUU TPAJUEHTA JABJICHUS.
Ilkaja oneHUBaHUsA 00Y4YaIOLIErocsl HA IK3aMeHe

Baniabl
Onenka . .
YpoBeHb 0CBOEHHSI MaTepUaJia peiiTHHTOBOIA
(crannmaptHas)
OLIEHKHU
Teopernueckoe coaepKaHUe MUCHUILIMHBI OCBOCHO IMOJTHOCTHIO, OTianyHO 36-40

0e3 mpobesoB, HEOOXOAUMbBIC MPAKTHYECKUE HABBIKW PaOOTHI C
MaTepuaIoM IMOJHOCThIO chopmupoBanbl. OOyJaromuiics HC-
YepIbIBAIONIE, MMOCIEA0BATEIFHO, YETKO M JIOTUYECKH CTPOIHO
u3JlaraeT MaTepuas, yMeeT TeCHO YBS3bIBATH TEOPHUIO C MPAKTH-
KO¥1, BJIajiceT pa3HOCTOPOHHUMH HAaBBIKAMH W MTPHEMaMH BBITIOJ-
HEHUS MPAKTHYECKUX 33]a4, IPUIEM HE 3aTPYIHSICTCS C OTBETOM
NIpY BUJIOM3MEHCHUU 3a/IaHUM.

Teoperudeckoe conep)kaHHe IUCHUTUIMHBI OCBOEHO MpPaKTHYE- Xoporto 31-35
CKH TIOJIHOCTBIO, OOYYArOIIUICS TPaMOTHO U TI0 CYILECTBY H3JIa-
raetT Marepual, He JIOIyCKas CYIIeCTBEHHBIX HETOYHOCTEH, Mpa-
BUJILHO TMPUMEHSET TEOPETUYCCKUE TIOJOKEHUS TPH PEIICHUN
NPaKTUYECKUX BOMPOCOB MW 3ajJad, BJaJeeT HEOOXOIUMBIMHU
HABBIKAMH M IPHEMaMH MX BBITOJHCHUS.

Teoperudeckoe cojaepkaHUe IUCIMILIMHBI OCBOCHO YaCTHYHO, | Y IOBJIETBO- 24-30
00yJaromuiicss UMeeT 3HaHUS TOJIBKO OCHOBHOTO MaTepuaina, J10- PUTEIIBHO
MyCKaeT HETOYHOCTH, HEJIOCTATOYHO NPaBUIIbHBIC (OPMYIUPOB-
KW, HAPYIICHHUS JIOTUYCCKOW IMOCIICIOBATEILHOCTH B M3JI0KCHUU
Marepuaia, HO IpoOesbl HE HOCAT CYHIECTBEHHOTO XapakTepa,
HEOOXOIMMBIC TTPAKTHYCCKHE HABBIKM Pa0OTHI ¢ OCBOCHHBIM Ma-
TEPUAJIOM B OCHOBHOM C(OPMHPOBAHBI, OJIHAKO OOYYAIOLIUICS
WCTIBITBIBACT 3aTPYIHEHUS IPH PEIICHUN PAKTHYSCKUX 3a/1a4.

TeopeTnueckoe colepkaHWe IUCLUIUIMHBI OCBOEHO YacTHYHO, He 0-23
oOyyaromuiicss JI0MyCKaeT CYIIECTBEHHbIE OLIMOKH, HE BUAMT | yIOBIETBOPH-
B3aMMOCBSI3M TEOPUU C MIPAKTUKOM, HEOOXOJMMbIe MPAKTHUYECKUE TENBHO

HaBbIKM pabOThl HE CPOPMUPOBAHBI, OOJBIIMHCTBO MPEAYCMOT-
PEHHBIX pabodel MporpaMMoil TUCHMITIMHBI Y4eOHBIX 3aJaHUN
He BbINoJHeHo. HeoOxonmuMa nononHuTeabHas caMOCTOSsITeNbHAs
pa0oTa HaJl MaTepHajJoM Kypca.

2 cemecTp
OueHovHbIe cpeacTBA IJI51 TEKYIIEro KOHTPOJIsI
Tecrt- 1, TecT- 2, DJIEKTPUIECTBO U MATHETU3M
1. 3apnanue
OTMeTbTE NPAaBUIbHBII OTBET:
Cwitont JIopeHna Ha3bIBaeTcs. ..
a) cuja, IeiCTBYIOMIAs Ha IPOBOIHUK C TOKOM B MAarHUTHOM TIOJIE
0) cuiia, IEUCTBYIOIIAs Ha 3apsijl CO CTOPOHBI DJIEKTPUUECKOTO OIS
B) CuJia, IEUCTBYIOIIAsA HA 3aps]l CO CTOPOHBI MArHUTHOTO TOJIA
T') CWJIa TATOTCHHS 3apsiI0B
2. 3ananue
OTrMmeTbTE NIPAaBUJIBHBIN OTBET:
3akon buo — CaBapa — Jlarutaca st anemenTa dl mpoBogHKKa , IO KOTOPOMY TeueT TOK |, Ha pac-
CTOSIHUU I 3aITUCBHIBACTCS B BUJIC. ..
a)dB = Z—L:I[drl—:r]

— _ 1[dIx¥]
6) dH = ——



=4 I

4m r3
= _ uu >
r)H= 4—1: I[f X I‘]
3. 3aganue

OTMeThTe NIPAaBUJILHBINA OTBET:
Teopema ['aycca 11 MAarHUTHOTO TOJISE UMEET BULL...

a)§§20

4. 3apanue

OTMeThTE NPAaBUJILHBII OTBET:

CBs13b MeX/1y 2JIEKTPUUYECKUM CMELICHHEM B CPEeZie U HAIMPSKEHHOCTHIO BHEIIHETO 3JIEKTPHUUECKO-
O MOJSL...

a)D=ggyE”

06) D =¢E

B) D = ¢yE

= _E

r)D=-

€
5. 3apnanue
OTMeThTE IPAaBUJIBHBIN OTBET:

3akon OMa 1 y4acTKa LelH. .
)

a) I = E
0)1=
B)I=
r)U=¢R

6. 3aganmne

OTmMeTbTe NPAaBUJILHBINA OTBET:
dopmyia s INIOTHOCTU TOKA...

mlcxm|m

a)j= %
6)j=1IS
.dI
B) J= 4
. dog
nj=4
7. 3aganune

OTMeTbTE NPAaBHIIBHBIN OTBET:
®opmyna, Belpakaroliasi Bropoil 3akoH Kupxroda:

a) Xi iRy = Xk Uk

0) Xk IxkRx =0
B)IR=¢

r) Y Ry = Yk ek
8. 3apanmue

OTrMmeTbTE NIPAaBUJIBHBIN OTBET:

[IpoBoasmas pamka mwiomaaso 200 cM? Bpamaercst ¢ 4actoToil 16 I'il B IOCTOSHHOM MarHUT-
HoM ToJie ¢ muuaykiuei 0,5 Tin. MakcumanbpHoe 3Hauenne DJIC, BO3ZHHUKAIOIIEH B KOHTYpPE, PaBHO...

a)l B

6)0,16 B

B) 10 kB

r) 160B

9. 3aganue

OTMmeThTE NIPAaBUJIBHBIN OTBET:

IToTok BEKTOpa CMEUIEHUS 2JIEKTPOCTATUUYECKOTO MOJIS B AUDJIEKTPUKE YEPE3 3aMKHYTYIO ITOBEPX-
HOCTb PaBEH...



a)$ DdS = éZi q;

6)$ DdS =%;q;

B) [, DdS=Y;q;

¢ EdS=Yiq;
10. 3aganue

OTMeThTE NPABWIBHBIN OTBET:
Enununa namMepeHus noteHyana. . .
a) Jlx/B

6)B

B) A

r) B/m

11. 3aganue

OTMeThTe NPaBUJILHBINA OTBET:

—

3apsz (, JBMKYLIMICSA CO CKOPOCTBIO V, CO3MaéT Ha PAcCTOSHMM 77 MarHMTHOE IOJIE ¢ MHIyKI[U-

eH..
3 _ Mo qT]
a) B = 41T r3ﬂ
6) H= Ko q[V7]
41 r3
5 _ qlvr]
B)B = 3
5 Uio qU
F) B = 41 12
12. 3apanue

OTMeThTe NPaBUJILHBINA OTBET:
WHaykuust MarHUTHOTO TOJISI TOKA, TEKYILEro Mo MpsMOMYy OECKOHEYHOMY MPOBOIHHKY, Ha pac-
CTOSIHUU R OT npoBoJHMKA paBHA...

a)H = Kitol
2R
6) B = L
4-;7,'R
B)B=—
47tRI
r)B = Elol
2TR
13. 3aganne

OTMeTbTE NIPAaBUJIBHBIN OTBET:
Kontyp | mponussiBaercst Tpemst Toukamu: I, = 14,1, = 24, I3 = 3A. Hupkynsaius BekTopa Mar-
HUTHOM MHIYKLMH BJI0JIb 3TOT0 KOHTYPA PaBHO (B €AMHULAX Ug * A)...

I AL

a)6

0) 5

B) 8

r)7

14. 3aganue

OTMmeTbTE NIPABUJIBHBIN OTBET:

Teopema I'aycca [u1st MarHUTHOTO 1OJIs B Teopu Makcsemia. ..

a)§, BdS =0
6)¢:ﬁd§22k1k
8)§ Bdl =0



B , 2 47
T) gﬁs EdS = fL jdl
15. 3aganue
OTMeThTE NIPABWIBHBIN OTBET:

COHpOTI/IBJ'IeHI/Ie IMpOBOAHHKA ,Z[JII/IHOI;'I Il n IIomaabr0 CCUCHUA S PaBHO ...

a)R = plS
l
B)R=1S
S
F) R = p;
16. 3aganue

OTMeThTe NPaBUJILHBINA OTBET:
3a HampaBJICHHE TOKA HA PUCYHKE TPUHUMAETCS HaIlpaBJICHUE:
+ _

OTPULIATEIILHOTO MOJIFOCA K MOJIOKUTEIBHOMY

0) OT MOJIOKUTEIBHOTO MOJII0CA K OTPULIATEILHOMY

B) HaIlpaBJICHUE TOKA BHIOMPAETCS IPOU3BOJIBHO

I') TOK B CXeM€ OTCYTCTBYET

17. 3apanue

OTMeTbTe NIPAaBUJILHBINA OTBET:

Ennnuna n3amepeHust UHIyKTUBHOCTH. . .

a) Tn

0)I'n

B) ®

r) A/m

18 3aganmue

OTMeThTE NIPaBUJIBHBIN OTBET:

SABnenue ckuH-3¢(exTa 3aKarovaeTcs. . .

a) B BOSHUKHOBEHHH AJIEKTPUYECKOTO TOKA B MACCHBHBIX MPO- BOJHUKAX
0) B HAarpeBaHUM MPOBOJIHHUKA TP MPOMYCKAHUU HIEKTPUIECKOTO TOKA
B) B HAMarHUYMBAHHUH MMPOBOJHUKA IIPU MPOMYCKaHUH TOKA

') B BBITECHEHUH TIEPEMEHHOTO TOKA Ha MIOBEPXHOCTh MPOBOIHUKA

19. 3apanmue

OTMeTbTe NPAaBUJILHBINA OTBET:

BekTop 31eKTpruYecKoro cMemeHus De JTURJIEKTPUKE OIPEeIseTcs. ..
a) CBSI3aHHBIMU 3apsAaMU

0) AUIIONIAMU B TUDJICKTPUKE

B) CBOOO/IHBIMHU 3apsiiaMu

I') CyMMOIi CBOOOJIHBIX M CBSI3aHHBIX 3apsI0B

[To pa3geny B paMkax J1abOpaTOpHOTO MPAKTHKyMa CTYACHT BBIOJHSET 4 1abopaTopHble paboTh

13 MepeyHs JabopaTOpHBIX padoT.
TpeGoBaHus K BHINOJHEHHUIO JJA00PATOPHBIX padoT

JlaGopaTopHbIil MPAKTUKYM BBIMOIHIETCS B COOTBETCTBUU C TpaMKOM BBIMIOJIHEHUS J1abopaTop-
HBIX paboT. OO6beM 1abopaTOpPHOro MPAKTUKyMa IO JUCLUIUIMHE COCTaBisgeT 16 4acoB, CTYIEHTHI BbI-
MOTHSIOT 6 mabopaTopHbIX padboT. Kaxkmas smaboparopHas paboTa BHIMOIHAETCS OpUragaMu B COCTaBE HE
Oonee 1ByX CTyJeHTOB. Ha mepBoM, BBOJHOM 3aHATUH JI0 CTYJEHTOB JIOBOJUTCS COJAEpKAHHUE M KaJleH-
TapHBIN TUIaH TIPOBEICHHS MPAKTHKYMa, YKa3bIBaeTCs YHCIO 0AJUIOB, KOTOPOE MOXKET HaOpaTh CTYACHT
IIPU BBIMOJHEHUH J1JAOOPAaTOPHOTO MPAKTUKyMa B COOTBETCTBUU C JICHCTBYIOILIEH B By3e PEUTUHTOBON CH-
cremoit co 100-0anipHO MIKaNIoH OIIEHOK, MPOBOJUTCS MHCTPYKTAX MO TEXHUKE 0€30MaCHOCTHU MPH BbI-
MOJTHEHUU PaboT ¢ 0OpMIICHHEM B COOTBETCTBYIOIEM KypHasie. Ha 3ToM jxe 3aHATHM IpernonaBaTelb



BBIJIACT 3aJlaHKE K MepBOH JlabopaTtopHOi padoTe. CTyIeHTHl 3HAKOMSTCS C TEOPUEH, MOTYUalOT JOIMYCK K
nabopaTopHOi paboTe M MPUCTYNAIOT K €€ BBIMOJHEHHI0. Ha BTOPOM 3aHATHH CTYAEHTHI BBINOJIHSIOT
NEepBYIO J1abopaTopHyio padoTy. Ha TpeTbeM 3aHATHU CTYACHTHI BBHIOJIHSIOT BTOPYIO JIa0OpPaTOpHYIO pa-
00Ty M OCYIIECTBIISIFOT 3aIIUTY MEepBOU JabopaTopHON paboThl U T.A. MITOoroBoe 3aHsTHE 3aBepIIacT Jia-
00paTOPHBIN MPAKTUKYM B IIETIOM.

ITepen kaxmoit mabopaTopHON pabOTON CTYACHT CAAET KPATKUN KOJUIOKBHYM, OTPaKAIOIIUNA ypo-
BEHb IPE/IBAPUTEIBHON MOJATOTOBKU K BBIIIOJHEHUIO paboThl. KOMIOKBIYM MPOBOAUTCS B BUE YCTHOTO
co0ece1oBaHus C MPEINO/IaBaTEIEM.

B nporiecce BbImomHEHUS Pa0OTHI CTYACHT:

- U3Y4YaeT IO JUTepaTypHbIM JaHHBIM IapaMeTpPhbl U XapaKTEPUCTUKU UCCIIETyEMOTo
npubopa, oOpamiast o0cob0e BHUMaHUE Ha MPEAETIbHO SKCILTyaTallMOHHbIE TapaMeTPhI;

- COCTaBJISIET IJIaH IPOBEICHHS IKCIEPUMEHTA, OLIEHWBAET WHTEPBaJl M3MEHEHUS H3MepPsSeMbIX
BEJIMYMH, BEIOMPAET KOJMUYECTBO XaPAKTEPUCTUK, MOICKALIMX U3MEPEHUIO M YUCIIO TOYEK Ha KPUBBIX,
oOpariasi 0co60e BHUMaHKUE Ha BO3MOKHbIE HE MOHOTOHHOCTH B UX XOJIe, COIJIACyeT IIaH padoThI ¢ mpe-
[10/1aBaTENEM;

- U3yYaeT HKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, COOMpAET (eclii HY>KHO) U3MEPUTEIIb-

HYIO CXEMY, 3HAKOMUTCS C IPaBUIaMH 3KCILTyaTalluy BceX €€ AIIEMEHTOB;

- TOTOBUT YCTaHOBKY K paboTe U MPOBEPSET MPABUIBHOCTH MOATOTOBKH Y Mperno/ia-
BaTes;

- BKJIFOYAET HYXKHbIe TPUOOPHI U BBHITIOIHSET 3aIUIaHUPOBAHHBIN 00beM H3MEpPEHHIA,
oOparias BHUMaHHE Ha BOCIIPOM3BOAMMOCTD PE3yJIbTAaTOB. Bce IKCIepUMeHTaNbHbIE JaHHBIE U MTOKa3a-
HUS TPUOOPOB 3aHOCATCA B paboUnil KypHaI;

- IPOBOJIUT MPEIBAPUTEIBHYIO 00paOOTKY Pe3yIbTaTOB SKCIIEPUMEHTA U CPABHUBACT UX C OXKUa-
eMbIMU 3HaYeHUsAMU. [IpeabsaBiseT noayyeHHbIe JaHHbBIE MPE0/1aBaTeNo;

- BBIKJIIOYAET YCTAHOBKY U C/Ia€T €€ MPENoJaBaTelo.

Bce nanHble, moiydeHHbIE B X0J€ paOOThI, 3allMCHIBAIOTCS B pabouuii 1abopaTOpHBINA >KypHAI.
Pabounii )xypHa 1o 1a00paTOpHOMY MPAKTUKYMY BEJIETCS B OTJEIIbHON TETPaIu.

[To xaxxoit mabopatopHoit paboTe B KypHAaIl 3aHOCSTCS:

- Ha3BaHHe paboOThI;

- 3aJ1aHUe Ha BBITIOJIHEHUE PabOTHI;

- IIJ1aH paboTHI;

- CX€Ma YCTaHOBKH;

-IEpBUYHbBIE SKCIIEPUMEHTAIbHbIE JIaHHbIE B BUJIE TaOIMIl 0€3 KaKuX-1100 MepecueToB Uiu Mpe-
o0pa3zoBaHMii;

- pe3yJbTaThl MPEABAPUTENHHOM 00pa0OTKU JaHHBIX B 00beMe, HEOOXOTUMOM IS

OIIpEEIIEHNUS UX MOJIIHOTHI U HAJIEKHOCTH.

[To oxoH4YaHuu pabOTHI TaOOPATOPHBIN KypHAJ IOJMUCHIBAECTCS MIPENOoAaBaTeeM.

I[To uroram kaxxaoi mabopaTopHoil paboTel 0opMIISIETCS OTUET, KOTOPBIN cllaeTcs MmpenojaBare-
JIIO Ha CIJIEAYIOIIEM MOCJE BBITOJIHEHUS JAaHHON paOOThI 3aHATHH.

OT4er JOKEH BKIIIOYATh!

- KpaTKO€ TEOPETHYECKOEe BBEJCHUE, OTpaXKarollee YCTPONUCTBO, IPUHIIMIT JEHCTBUS U Ha3HAUYECHUE
HCCIIelyeMOro npuodopa;

- 3a/1aHUE Ha BBINIOJIHEHUE Pa0OThI;

- IIJIaH NPOBEIEHUS IKCIIEPUMEHTA;

- CXeMY YCTaHOBKHU U €€ KPaTKOe ONHMCAHUE;

- pe3y/bTaThl U UX 00CYXJEHHE, B TOM YHUCIIE aHAIHU3 MOTPEIIHOCTH SKCIIEPUMEHTA,

METOJIUKY 00pabOTKH pe3ybTaToB,

-TEOPETUYECKUE PACUEThI, AaHAIN3 TIOJYYEHHBIX JAHHBIX U CPABHEHUE UX C JINTEPATYPHBIMU;

- BBIBOJIBI;

- CIIUCOK MCIOJIb30BaHHON JIUTEPATYPBHI.

OueHoYHBIE CPeICTBA A/ MPOMEKYTOYHOM ATTEeCTALMHI
Bonpocsl Kk 3k3ameny
1. DnekTpoMarHuTHOE B3auMo/ieiicTBue. DnekTpuueckuil 3apsa. 3akon Kymnona. [Ipunuun cymnep-
MTO3ULIHH.



2.0nextpuueckoe nosie. Pabora cui snekrpoctarndeckoro nois. I[lorenmuman. CBs3b MeXIy IO-
TEHIMAJIOM U HAIPSXKEHHOCTHIO.

3.IToTok u quBepreHuus 3MeKTpocTaTHueckoro nois. Teopema ['aycca.

4. Tlone 31eKTpU4eCKOro Jumnosis. JIMmnos BO BHEIIHEM 3JIEKTPOCTaTHUECKOM IOJIE.

5.I1one B BemectBe. Auanextpuku. [lonspusanus aAusneKTpukoB. [IOBEpXHOCTHBIE U 0OOHEMHBIE
CBSI3aHHbIE 3apsIbl.

6.2nexTpudeckoe cMeleHne. Y CIIOBHs Ha TPAHUIIE pa3zesia IBYX JAUAJIEKTPHKOB.

7.Beruncienue nosel B quanekTpukax. CerHeTodIeKTPUKH.

8.IIpoBOJHUKHN B 3JEKTPOCTATHUECKOM Iosie. PaBHOBecHe 3apsoB MPOBOAHHUKAX. DJIEKTPOEM-
KOCTb YEJUHEHHOT0 ITpoBOIHUKA. KoHzmeHcaTopsl.

9.0Heprust MEKTPUIECKOTO TOJsL. DHEPrusi CUCTEMbl TOYCUHBIX 3aps/IOB. DHEPTUs 3apsUKEHHBIX
IIPOBOJIHUKOB.

10.ITocTOSIHHBIN TOK M €r0 XapaKTepUCTHKHU. 3akoH OMa B MHTETpalbHOU U AU QEepeHITr aTbHOMI
¢dopme. 3akoH OMa A7 HEOAHOPOAHOTO y4acTKa M JJIsl IOJIHOM Liemnu.

11.3akonsbI pacyera noctosiHHOro ToKa. IlpaBuna Kupxroga.

12.3akon Jxoyns -JIeHma.

13.Knaccuyeckast TEOpHsI 3IEKTPOIIPOBOIHOCTH METAJIIOB.

14 .DnexTpuyeckuii TOK B ra3ax. DiekTpudyeckuii paspsa. [lnazma.

15.MaruauTtHoe niosie. MarauTtHas uHAyKIusa. 3akoHsl Amnepa u buo—Casapa—Jlamnaca.

16.Teopema o mupkynauuu. MarauTHOE 10JI€ ABMKYILIUXCS 3apsi/IOB.

17.Cuna Jlopenma. Dddext Xomra.

18.KoHTyp ¢ TOKOM B MarHUTHOM 1ojie. MarHuTHbIM MOMeHT. PaboTa 1o nepeMerieHuio KoHTypa
C TOKOM B MarHUTHOM I10JI€.

19.MaruuTHOe nose B BemecTBe. HamarnnunBanue BeniectBa. HanpskeHHOCTh MarHUTHOTO I10-
JISl B BEIIECTBE. Y CIIOBUS HA IPaHMIIE JBYX MarHETUKOB. MarHUTHbIE MOMEHTHI aTOMOB.

20.Knaccuduxanus marnetukos. J{ua- u napamaraetusm. @eppomMarHeTusm.

21.3aK0H AIIEKTPOMArHUTHON MHAYKIWU. SIBineHue caMonHAyKunuu. UHAYKTHBHOCTB.

22.ToK npy 3aMbIKaHUH U Pa3MbIKaHUH LIETIH.

23.B3anMHast HHIYKIIHS.

24.3Heprust MarHUTHOTO TIOJIA.

25.AKTHBHOE M PEaKTUBHOE COTPOTUBIICHNE. 3aBUCUMOCTH MOJTHOTO COTPOTUBIICHUS LIENH OT Ya-
CTOTBI IEPEMEHHOI0 TOKA. 3aKOH OMa I IEPEMEHHOT0 CHHYCOMIaJIbHOTO TOKA.

26.YpaBHEHUS IIETIH, TAE TEUYET MEPEMEHHBIN dJIEKTPUIECKHIA TOK.

27.51Bnenue pezonanca. KonebarenbHblil koHTYp. @opmyna TomcoHa.

28.I'erepanys NEPEMEHHOTO TOKA. DIEKTPOTEHEPATOPHI M AJIEKTPOMOTOPEI.

29.Tpanchopmarop u aBToTpaHcGopmarop.

30.Porop BekTopHOTO Mosist. Teopema Crokca.

31.BuxpeBoe 3nekTpudeckoe nose. Tok cMeleHusl.

32.Cucrema ypaBHeHUi MakcBemia B muddepeHInaTbHON M HHTETPaIbHON Gopme.

33.OnexkTpomaruuTHble koaeOanus. Illkana 3n1eKTpoOMarHUTHBIX BOJIH.

34.11nockast HIEeKTpOMarHuTHasE BoJIHA. PacmpocTpaHeHne BOJH. DHEPrusi U MMITYJIbC JJIEKTPO-
MarHuTHOM BOJIHBL. Bekrop YmoBa-lloiiHTHHTa.

35.BonHoBoi# maket. Pa3oBast ¥ TPYNIIOBasi CKOPOCTH AIIEKTPOMArHUTHOM BOJIHBL.

36.MonoxpomatuuHocTb. KorepeHTHOCTb. J[ITMHA U painyc KOT€PEeHTHOCTH.

37 VlaTepdepeHnns aeKTpOMarHUTHEIX BOJTH. CTOSIYME BOJTHEI.

38.{udpakuus 31eKTpOMarHuTHBIX BOJIH.

39.TTonsipu3arust IeKTPOMAarHUTHBIX BOJIH.

40.9¢dext Jlomnepa 115t 31€KTPOMArHUTHBIX BOJIH.

41 .M3nydeHue TUmnojabsHOTro BUOpaTopa.

42 BonHoBeAyIIMe KOHCTPYKIHUU. MOJIbI BOJIHOBOJIOB.

IIIkaJja oueHUBAHNUA 00Y4YAIOLIErOCsl HA IK3aMeHe

Ounenka Bbanabl
YpoBeHb 0CBOCHUS MaTepHaia (cran- PEeTHHIOBOM
JapTHAs) OLIEHKH
TeopeTnueckoe coaep)kaHue IUCIMILUIUHBI OCBOCHO TMOJHOCTHIO, 0e3 | OTnudHo 36-40




npo6esoB, HeOOXOJUMbIE MTPAKTUYECKHE HABBIKA PaOOTHI C MAaTEpUAIOM
MOJTHOCTHIO chopmupoBaHbl. OOyJarONTUICS HCUEPIBIBAIOIIE, MTOCIEI0-
BaTENbHO, YETKO M JIOTHYECKU CTPOWHO M3JIaraeT MaTepuai, yMeeT TECHO
YBSI3BIBATh TEOPHIO C IMPAKTHKOMH, BIIaIeeT pa3HOCTOPOHHUMH HAaBBIKAMHU
U TIpYeMaMHM BBIIOJHEHHUS TPAKTUYECKHUX 3a]a4, IpUYeM HEe 3aTpYyAHSICT-
Csl C OTBETOM IPU BHJOW3MECHEHHH 331aHUH.

TeopeTtnueckoe coaep)KaHuE AUCHUIIIMHBI OCBOGHO MPAKTHUYECKU MOJI- | XOPOIIO 31-35
HOCTBIO, 0OYYaIOMIMKCSA TPaMOTHO U IO CYLIECTBY M3JIaracT Marepual,
HE JIOIycKasl CYIIECTBEHHBIX HETOYHOCTEH, MPaBUIBLHO MPUMEHSET TE€O-
pEeTHUYECKHE MOJIOKEHHUS TP PEIIeHUH MPAKTUYECKUX BOMPOCOB U 33/1a4,
BJIaJIceT HEOOXOAMMBIMU HABBIKAMH M TPUEMAMH WX BBITIOTHEHUSI.

Teoperuueckoe conep’kaHUe TUCHUIUIMHBI OCBOGHO YaCTHYHO, 0Oydaro- | Y oBie- 24-30
IIUICs UMEeT 3HAHMS TOJIBKO OCHOBHOTO Marepuaia, JOIMYCKAaeT HeTOY- | TBOPH-
HOCTH, HEJJOCTATOYHO MpPaBWIbHBIE (POPMYTUPOBKH, HAPYIICHUS JIOTHYE- |  TEJIBHO

CKOM TOCJIE0BAaTEIbHOCTU B M3JI0KEHUU MaTepuaia, HO MpoOenbl He
HOCST CYIIECTBEHHOT'O XapaKTepa, HeOOXOJMMbIe IPAKTUYECKUE HABBIKU
paboThbl C OCBOEHHBIM MaTEpUaIOM B OCHOBHOM C()OPMHPOBAHBI, OHAKO
00yyaroluiicss UCTIBITHIBAET 3aTPYIAHEHUS MPU PEIICHUH MPAaKTUYECKUX
3a/1ay.

TeopeTrnueckoe coaepKaHue JUCHUTUIMHBI OCBOCHO YaCTHUYHO, 00ydYaro- He 0-23
HIMKCS TOTYCKAeT CYIIECTBEHHbBIC OIMMOKHU, HE BUIUT B3aUMOCBS3H TEO- | yJIOBIIE-
pUU C TIPAaKTUKOW, HEOOXOIWMBIC TPAKTHUYECKUE HABBIKH pPAa0OTHI HE | TBOPH-
c(OopMHPOBaHbI, OOJBIIMHCTBO IMPEIyCMOTPEHHBIX paboueil mporpam- | TEJIBHO
MOHM NHUCHUMIUIMHBI YY4eOHBIX 3aJaHUM HE BbINOIHEHO. Heobxommma mo-
NIOJTHUTENIbHASI CAMOCTOSITeNIbHAs paboTa HaJl MAaTepHaIoM Kypca.

3 cemecTp
Bonpocsl k cobece10BaHHIO N0 pa3aeny 5

1.TenoBoe U JIFOMUHECIEHTHOE U3JIy4EHHUS.

2.XapaKkTepUCTHKH TEIUIOBOTO U3TYYCHHUSI.

3.3axkoH Kupxroda. BeiBob! 13 3aK0Ha.

4.3akon Credana-bonpiimana.

5.3akons! Buna.

6.Dopmyna Panes-Jxunca. «YapTpaduoneroBas KaTacTpoday.

7.3akoH u3nyueHus [lnanka.

8.0nTHueckast TMPOMETPHSL.

9.Buemnuit poroad¢ext. 3akonsl CroneroBa A BHEIIHEro GoTorddexra.

10.YpaBHeHuss DUHIITEWHA I OJTHO- U MHOTO(GOTOHHOTO (hoTodhdekTa.

11. Buyrpennuit potospdexr.

12. Topmo3HOE peHTreHOBCKOe m3ydenne. OOpaTHbIi GoTodPHeEKT.

13. KopryckynsspHO-BOJHOBasi ABOMCTBEHHOCTh CBETAa. Macca 1 UMIyJbC (POTOHA.

14. JlaBneHue cBera.

15. 3¢ ekt Komnrona (3xcniepuMeHT, hopmyia)

16. BeiBog popmyiter addexra KommnroHa.

17. Monens atroma Pesepdopaa.

18. CriekTpanpHbIE 3aKOHOMEPHOCTH TSI aTOMa BOAOPO/A.

19. Tloctynarsl bopa. ®opmMyiel pacdera pajuyca OpOUTHI M HEPTUSH AIIEKTPOHA; MepBbIid 00-
POBCKHIA Paiyc; OCHOBHOE U BO30YKJICHHOE COCTOSTHHE DJIEKTPOHA.

20. DHeprus MOHU3AIUH, ONPEAeTICHNE YacTOThI UCITyCKaeMOI'0 WM MOrjonaeMoro ksanrta. Cxe-
Ma SHEPreTHYECKNX YPOBHEH aToMa BOJIOpO/a.

21. JInuna BonHbl Jle-bpoiins.

22. DKCIIepuMEeHTAITbHBIC TIOATBEPKICHHS THITOTE3HbI 1e-bpoiis: onbITel J[pBrccona u Jxepmepa.

23.DKcriepuMEeHTaNbHbIE TOATBEPKAEHUS runoTe3bl ae-bpoiins: onbitel ToMcoHa u TapkoBCcKoro;
onbIThl bubepmana u nip.

24.TloHsiTHE KBaHTOBOM CyNEpIO3UIIUHN U CMECH.

25.01BIT ¢ IBYMS IIEISMU JJISI CBETA K MAKPOOOBEKTA.




26. OnbIT ¢ ABYMS IIEISIMU IS DJIEKTPOHA.
27. OnBITHI ¢ ABYMS IIEISIMH 7151 QYITIEPEHOB.
28.Ypasuenue lllpenunrepa.
29.®u3nYecKuil CMBICT U CBOMCTBA MCH-(DYHKITHH.
30.Yactuna B 0lHOMEPHOI OECKOHEYHO TIYOOKOH MOTEHIIUAILHON SIME.
Hlkana ouennBanus 00y4awierocsi Ha codeceJ0BAaHUM MO pasaeny 1

banabl
YpoBeHb 0CBOEHMSI MaTepHUasa peiiTUHTOBOI
OLIEHKH
Teopernueckoe coaepKaHue TUCIMIUIMHBI OCBOSHO TOJHOCTBIO, 6€3 MpoOesioB, HE0O0- 13-15

XOJJIMbIe IPAKTUYECKHE HABBIKM PabOTHI C MAaTEPUAIOM HOJTHOCTHIO C(HOPMHUPOBAHBI.
OOyuarouuiics ucuepIbIBaoILe, 10CIE10BaTEIbHO, YETKO U JIOTHYECKU CTPOMHO W3-
JaraeT MaTepual, yMEeeT TECHO YBS3bIBaTh TEOPHUIO C IMPAKTUKOW, BIalEeT pa3HOCTO-
POHHHMMU HaBbIKAMH WM NIPUEMAaMM BBIIIOJIHEHUS NPAKTUYECKUX 3aJad, IpUYeM HeE 3a-
TPYAHSIETCSI C OTBETOM IIPHU BUJIOM3MEHEHUH 3aJaHUH.

Teoperuueckoe conep)kaHUe TUCHUIUIMHBI OCBOEGHO NMPAKTUYECKHU MOJIHOCTHIO, 00Y- 10-13
YAIOUIMKCS TPaMOTHO U TI0 CYIIECTBY M3JlaraeT MaTepuall, He JOMYyCKasl CYIIECTBEH-
HBIX HeTOHHOCTeﬁ, MMpaBHUJIbHO MPUMCHACT TCOPCTUUCCKHUEC IMOJIOKCHUSA MIPU PCIICHUN
NPaKTHYECKUX BOIIPOCOB M 337134, BIaJIe€T HEOOXOIMMBIMUA HABBIKAMH M TPHEMaMH
HUX BBIIIOJIHCHUA.

TeopeTnueckoe cofepKaHuE AUCHUIUIMHBI OCBOGHO YACTHUYHO, OOyYaIOUIUICS UMeeT 9-10
3HaHUSl TOJILKO OCHOBHOTO MaTepuala, JOMYCKaeT HETOYHOCTH, HEJOCTATOYHO Ipa-
BUJIbHBIE (DOPMYIUPOBKHU, HAPYIICHUS JIOTUYECKOW MOCIEA0BATEIHLHOCTH B M3JIOXKE-
HUM MaTepualia, HO MPOOENbl HE HOCAT CYIIECTBEHHOTO XapaKkTepa, HeOOXOIUMBbIC
MPAKTUYECKHE HaBBIKK PaOOTHI C OCBOCHHBIM MAaTEPHAIOM B OCHOBHOM C(hOpMHUPOBa-
HBI, OJIHAKO OOYYaIOIIUNUCS UCTIBITHIBACT 3aTPYAHEHUS MPH PEIICHUHU MPAKTHUYECKUX
3a/1au.

Teopernueckoe cojepkaHue IUCHUIUIMHBI OCBOEHO YaCTUYHO, O0yJarouiics gomyc- 0-8
KaeT CYLIECTBEHHbIC OIIMOKH, HE BUJUT B3aUMOCBSI3U TEOPUH C IPAKTUKOM, HEOOXO-
JMMBIE TIPAKTUYECKHE HaBBIKU PabOThl HE c(HOpMUPOBAHBI, OOIBIIMHCTBO MpEdy-
CMOTpPEHHBIX paboyel MporpaMMoi AMCLUUIUIMHBI YU€OHBIX 3a/laHUI HE BBIMOIHEHO.
HeoOxonnMa nonosiHuTENIbHAs caMOCTOsITeNIbHAs paboTa HaJl MaTepralloM Kypca.

YcBoeHME 3HaHUI HA IPAKTUYECKUX 3aHATHAX 110 TeMaM paszena 1 mpoBepseTcs Ha KOHTPOJIBHOM

paborte 10 pazzeny.
TunoBasi KOHTPO/IbHAsA padoTa mo pasgenay Ne 5

1.0OnpenenuTs JUIMHY BOJHBI KOPOTKOBOJHOBOW TPaHMIIbI CIJIOIIHOTO PEHTTEHOBCKOTO CIEKTpa,
€CIIM CKOPOCTh 3JIEKTPOHOB, MOJUIETAIONIMX K aHoAy TpyOku, V=0,90 c, rae c-ckopocth cBeta. (h=1,054
1011 c)

2.Haittu ans Bogopononono6Horo nona He' pammyc mepsoit 6oposckoit op6uts. (Me=0,911 10°
Or)

3.Yactuua ¢ Maccoil M HaXOAUTCS B IByMEPHOU MPSIMOYTOJIbHON MOTEHIUAIBHOM siMe ¢ abCOI0T-
HO HenmpoHulaeMbIMu creHkamu (0<x<a, 0<y<B). HaliTu BepOSITHOCTh HaXOXJAECHUS YAaCTULbl C HAUMEHb-
e sHeprueit B odmactu 0< x<a/3, 2B/3 <y<B. (e=1,6 10'19KJ1).

[To paznmeny B pamkax J1abopaToOpHOTO MPAaKTHKyMa CTYAEHT BBIMOJHSET 4 abopatopHbie pabOThI
U3 NepevHs J1a0opaTOpHBIX paboT.

TpeOoBaHMsl K BINOJHEHHUIO J1a00pPaTOPHBIX padoT

JIaGopaTopHBbIif MPaKTUKYM BBINOJIHSAETCS B COOTBETCTBUH C Ipad)MKOM BBIIOJHEHHS J1labopaTop-
HbIX paboT. O0BeM 1a00paTOPHOro MPAKTUKYMa M0 AUCLUILIMHE COCTaBiIseT 16 4acoB, CTYJEHTHI BBIIOJI-
HAIOT 6 abopatopHbIx padot. Kaxknas naboparopHast paboTa BBINONHAETCS OpUrajgaMu B coctaBe He 00-
Jee IByX cTyneHToB. Ha mepBoM, BBOJHOM 3aHSATHH JI0 CTY/IEHTOB JIOBOJUTCS COJEp>KaHUE U KaJleHAap-
HBIW TUIaH MPOBEJCHUS MPAKTUKyMa, YKa3bIBA€TCs YMCIO 0ajuIoB, KOTOPOE MOXeET HabpaTh CTYACHT IpU
BBITIOJTHEHUH JTAOOPaTOPHOTO MPAaKTUKyMa B COOTBETCTBHH C JEHCTBYIOIIEH B By3e PEUTHHIOBOW CUCTe-
Moii co 100-6amnbHOM KaIoi OLEHOK, TPOBOJUTCS MHCTPYKTAXK MO TEXHUKE O€30MAaCHOCTH MPH BBINOJ-
HEHUU paboT ¢ 0pOopMIIEHHEM B COOTBETCTBYIOLIEM KypHajie. Ha 3ToM ke 3aHSATHH Mpeno/iaBaTeNb Bbla-
eT 3ajlaHue K nepBoi JabopaTopHoil pabore. CTyIeHTH 3HAKOMSATCS ¢ Teopuei, MoayJyaroT JOIMYyCK K Ja-
OopaTopHON pPaboTe M MPUCTYNAIOT K €€ BBINOJIHEHHI0. Ha BTOpPOM 3aHATUM CTYIEHTHI BBINOJHSIOT



nepByio JabopaTopHyto padboTy. Ha TpeTbeM 3aHATHH CTYACHTHI BBIOIHSIIOT BTOPYIO JIAOOPATOPHYIO pa-
00Ty ¥ OCYIIECTBIISIOT 3alIUTY NIEPBOM JTabopaTopHOil paboThl U T.1. IToroBoe 3aHsTHe 3aBepiiaeT j1adbo-
PaTOPHBIN IPAKTUKYM B LIEJIOM.

[Tepen xaxmoit mabopaTopHOil pabOTON CTYAEHT CAAET KPATKUH KOJUTOKBHYM, OTPAXKAIOIIUNA ypO-
BEHb MPEIBAPUTEIHHOMN IMOATOTOBKH K BBIMOJHEHUIO PaboThl. KOIIIOKBUYM MPOBOIUTCS B BHJE YCTHOTO
co0ece1oBaHus C MPEINO0/IaBaTEIIEM.

B nporiecce BhIoOTHEHNS PaOOTHI CTYACHT:

- U3y4YaerT M0 JIUTEPATyPHbIM JJaHHBIM [TapaMETPhl U XapaKTEPUCTUKH UCCIIETyeMOrO
npubopa, odpamas 0coboe BHUMaHUE HA MIPEIEITbHO IKCIUTYyaTAIIHOHHBIC TAPAMETPBL;

-COCTaBJISIET IUJIaH MPOBEJICHUS SKCIIEPUMEHTA, OIICHUBACT MHTEPBaJl U3MEHEHUSI U3MEPSEMBIX Be-
JIMYWH, BRIOUPACT KOJIMYECTBO XapPAKTEPUCTHUK, MOAJISKAIINX U3MEPEHHUIO U YUCIIO TOYEK HA KPUBBIX, 00-
paias oco0oe BHUMaHuE Ha BO3MOKHbIE HE MOHOTOHHOCTHU B MX XOJIe, COTJIacyeT IJIaH paboThl C Mperno-
JaBaTeieM;

- U3y4aeT HKCIEPUMEHTAIbHYIO YCTAaHOBKY, COOMpPAET (€C/IM HYKHO) U3MEPUTEIb-

HYIO CXEMY, 3HAKOMUTCS C IPaBUJIaMH 3KCILTyaTalluy BceX €€ AIIEMEHTOB;

- TOTOBUT YCTAaHOBKY K paboTe U MpOBEPSIET MPABIIBHOCTH MOATOTOBKH Y Iperoia-
BaTes;

- BKJIFOYAET HY>KHBIE TPUOOPHI U BBHIMIOJIHAET 3allJIAHUPOBAHHBIN 00BEM U3MEPEHUH,

oOpamias BHUMaHHE Ha BOCIIPOM3BOJUMOCTH pE3yJbTaToB. Bce sKcrnepuMeHTalbHBbIE AaHHBIE U
MOKa3aHus MpUOOPOB 3aHOCSTCS B pabouMii )KypHa,

- IPOBOJIUT NPEABAPUTENHHYI0 00pabOTKY pe3yIbTaTOB IKCIIEPUMEHTA U CPABHUBACT UX C OXKUJIa-
eMbIMU 3HaueHUsIMU. [IpeabaBiseT noayuyeHHbIEe JaHHBIE TIPEToAaBaTeio;

- BBIKJIFOYAET YCTAHOBKY U C/IAET €€ MPEIo/IaBaTeto.

Bce nanubie, mony4eHHbIe B X0/ paOOThI, 3allMCHIBAIOTCS B paboumii 1abopaTopHbIii XypHai. Pa-
00unii >KypHaJI 10 JTa0OPaTOPHOMY MPAKTUKYMY BEJIETCS B OTJEIIbHOW TETPaIu.

[To xaxxoit maboparopHoit paboTe B KypHal 3aHOCSITCS:

- Ha3BaHUe paboThI;

- 3aJ1aHUE Ha BBITIOJIHEHUE PabOTHI;

- TUTaH paboTHI;

- CXeMa YCTaHOBKH;

- IEpPBUYHBIE YKCIIEPUMEHTAIbHBIC JJAHHBIE B BUIE TaOIUI 0e3 KaKuX-TM00 MepecyeToB Wi Ipe-
o0pa3zoBaHMii;

- pe3yJbTaThl MPEABAPUTEIHHON 00paOOTKH JTaHHBIX B 00bEME, HEOOXOIUMOM JIst
oTpeAeNieHUs MX MOTHOTHI ¥ HAJE)KHOCTH.

[To oxoHYaHWHU pabOTHI TAOOPATOPHBIN JKYpHAIT TIOITHCHIBACTCS TIPENIOJaBATEIICM.

[To uroram kaxxaou abopaTopHO pabOThl OPOPMIISIETCS OTUET, KOTOPBIM cllaeTcs MpernojiaBare-
JIIO Ha CIIEAYIOLIEM MOCJE BBIITOJIHEHUS JAaHHON paOOThI 3aHATHH.

OT4er JOKEH BKIIIOYATh:

- KpaTKoe TEOPETUIECKOE BBEICHUE, OTPAKAIOIIEE YCTPOHCTBO, IPUHITUIT ICHCTBHS M Ha3HAUCHHE
HCCIIelyeMOro npuodopa;

- 3a/1aHUE Ha BBIIIOJIHEHUE Pa0OThI;

- TIJIaH POBE/ICHUS YKCIIEPUMEHTA;

- CXeMY YCTaHOBKHU U €€ KPaTKO€e ONMCAHUE;

- pe3yNbTaThl U UX 00CYKJIEHHE, B TOM YHCJIE aHaJIN3 OTPEITHOCTH YKCIIEPUMEHTA,

METOJIMKY 00pabOTKH pe3ylbTaToB,
-TEOPETUYECKUE PACUEThI, aHATN3 TTONyYEHHBIX TaHHBIX U CPAaBHEHUE UX C JINTEPATYPHBIMU;
- BBIBOJIBI;
- CIIUCOK MCTIOJIb30BAaHHOW JTUTEPATYPHI.
Pa3nen 6
Tecr T3
TecroBoe 3aganue 1o pazaeiny «ATOMHOE AIPO»:
®BLIMTOTHSIETCS 45 MUH.;
®COCTOMT M3 15 BOIIpoCoB.
1. KBant cnaboro Bzaumoaeiicteus? 1. KBaHT 31€KTpOMarHUTHOrOB3auMOJEHCT.?
a) epasumon 0) w-6030H8) y-K8awm &) eiooH a) epasumon 6) W-0030H 8) y-K8AHM 2) 2NIIOOH
2. K xakoMy KJIacCy YacTHII MPUHAJIEKAT HYKIIO- 2. K kakomy KJ1accy 4acTHI] MPUHAJIE)KAT




HbI?a) 1enmonsl  6) A0poHbl
8) NePEeHOCHUUKU 83AUMOOCUCMBUS

ANEKTPOHBI?a) 1enmonsl  6) a0pousvl  8)
NEePeHOCHUKU 83AUMOOCLICMBUSL

3. Kakas yactuiia B CBOOOIHOM COCTOSIHHUU HE CTa-
omwinHa?

ay 0)v 6)€+ 2)p 0)n

3. Macca 1okost HeUTpoHa ... Macce (bl) TTOKOsI
MPOTOHA
a) pasua  0) bonvuie  8) MeHblUe

4. Kakue TUMbI B3aUMOJICHCTBUHN ONPEIEISIOT CO-
CTOSIHME CTaOUIIBHOTO sA1pa?

a) cunvbHoeb) 1eKMmpoMacCHUMHOE

8) craboe  2) epasumMayUuOHHOE

4. B xakux B3aUMOJICHCTBUSX HAPYIIACTCS 3a-
KOH coxpaHeHus P-uetHocTu?

a) cunvHoe  0) INEKMPOMASHUMHOE

8) craboe  2) epasumayuoHHoOe

5. I[Ipotonsl ¢ sueprueit 15 M»B octanaBiauBaroTCs
B BEIIECTBE M3-3a:

@) paouayuoHHbIX NOMepPb IHePUU

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

5. OcHOBHOMH TIpolIecC B3aUMOJCICTB. Y-
KBaHTOB ¢ BemecTBoM npukE,=15 MsB?

a) Tomconosckoe paccesinue 0)
Domosghghexma) s¢ghghexm Komnmona 2)
006pazoeanue 1eKmpoH-nO3UMPOHHBIX NAD

6. Pa,I[I/IaI_[I/IOHHBIe IMOTCPH 3aBUCAT OT 3apsa CPCbl,

KakK:
6) ~7- @) ~T o) ~D

a) He 3a6Ucsim

6. I/IOHI/ISaHI/IOHHHC IIOTECPHU 3apsAKCHHBIX Ya-
CTHUII 3aBUCAT OT UX 3apsA10B, KaK:

a) ne 3asucam 0) ~216) 7 2) 2

7. 3aBUCUMOCTD CE€UYEHUs TIpoliecca 00pa3oBaHus € -
+
e’ map OT 3apsija cpebi?
2
2) ik

7. 3aBUCUMOCTB OT PHEPTHH CeYEHUs POTOdIP-
(hekra?

a) ~hv)t6) ~hv)>2%) ~(hv)"?2)~ihv

a) ~26) ~Z e)~2°
8. 3apsan siapa paBeH UuCny — a) HelimpoHog  0)
NPOMOHO8  8) HYKIIOHOB

8. Macca sigpa ... cymMme (bl) Macc HYKJIOHOB
a) pasna 6) bonvuie 8) MeHvuLe

9. K kakoMy 3Ha4eHUIO OJIMKE CPEIHSS IHEPTHUs
CBSI3U HYKJIOHA B sijipe?

a) ~102B  6) ~10 KaB 8) ~I M>B

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

9. YUeMy npuOJIM3UTEILHO paBHA YAeIbHas
SHEPTUs CBA3U HYKJIOHA B Kenes3e?

a) ~103B 6) ~I0 KaB ) ~I M5B

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

10. HauOonee ycroituussl siapa ¢ Z-N:
a) u-u 0) Heuem.-uemu. 8) U-H 2) H-H?

10. Haumenee ycroituussl siapa ¢ Z-N:
a) u-y 0) Heuem.-uemu. 8) U-H ) H-H?

11. Mexann4eckuit MOMEHT IPOTOHA PABEH
a)0 0)% )32

11. Mexanudyeckuii MOMEHT HEHTPOHA paBeH

a)0 06)% 6l

12. Paguyc siapa mpornopIiuoHalIeH:

12. Paguyc siapa mpomnopIiMoHaieH:

Ikana oueHuBaHus 00y4aOIIEroCs HA TecTe

Kaxnplif Tect conepxut no 12 BonpocoB. 3a KakIblil MPaBUIbHBIN OTBET Hauucisercs 1 Oam.
IIpu otBere cTyneHTa meHee yeM Ha 60% BOIPOCOB, TECTOBOE 33JaHUE HE 3aUUTHIBACTCA U Yy CTYACHTA

o6pasyeTc;I J0JIT, KOTOpHﬁ JOJIKCH OBITh 3aKpPbIT B TCUCHUH CEMECTPa UJIU HA 3a4eTHOM HEeJene.

YcBoeHue 3HaHUN Ha MPAKTUYCCKUX 3aHATHAX IO TEMaM paszciia 1 IMPOBEPACTCA Ha KOHTpOJ’IBHOfI

pabote Ne 1 o pazneny.

KounrpoJabsnas padora Nel (KP1)

Bapmuanr 1

Bapuanr 2

1.0ueHuTs:

INIOTHOCTH SAACPHOI'0 BCHICCTBA ‘

O6’beMHy}O IJIOTHOCTD 3JICKTPUYICCKOTO 3apsaia

2.Haiitu sHepruo:

HEOOXOIUMYIO JUIst ZpaSI[eJ'IeHI/IH sanpa 0™ na a-

YJACTHILY | SJIPO c*, DHEPruu CBS3H sJIep o

ClZ,He4 Ha HYKJIOH COOTBETCTBEHHO 7.98 M5B,
7.68 M»aB, 7.08 M»>B

BBIJICTUBIIYIOCS IPU CUHTE3C oL + oL = H* + Li6,
2 1yat
€CJIM HHEPTUH CBSI3U Ha HYKJIOH B sapax H, He",
Li® paBHbI cooTBeTcTBeHHO 1.11 M»hB, 7.08 M»B,

5.33 M»B

Ikana oneHUBaHUS 00y4aIOLIEroCsi HA KOHTPOJIbHOM padoTe

Kaxnas koHTposbHast paboTa cOCTOUT M3 2 3aja4. 3a KaKAYI0 BEPHO PELIEHHYIO 3a7auy HauuCs-

eTcs 3 6ayuta. BepHblii X0/ perieHus 3a1a4u, HO He TPaBWIbHBIN OTBET olleHuBaeTcs B 1 Oasi.

[To pazneny B pamkax J1a00opaToOpHOro MPAaKTUKyMa CTYAEHT BBINOJHSET 4 n1abopaTopHbIe PaboThI

13 MepeyHs JabopaTOpHBIX padoT.

Bomnpocsl k 3a4ery ¢ OLIeHKOH

1.TenmoBoe u JJIOMHUHECHCHTHOC U3JIYYCHUA.




2.XapaKkTEepUCTHKH TEIUIOBOTO U3TY4YEHHUSI.

3.3akon Kupxroda. BeiBobI u3 3aKoHa.

4.3axon Credana-bonpimana.

5.3akoHb! BuHa.

6.Dopmyna Panes-Jxunca. «YnbprpaduoneroBas KaTactpoday.

7.3akoH u3nydenus lnanka.

8.0nTHueckast TUPOMETPHSL.

9.Buemnmit potorddexr. 3akonsr CtoseToBa i BHemHEro ¢potodddexra.

10.YpaBHeHus: DUHIITENWHA A1 OJTHO- U MHOTOGOTOHHOTO (hoTodhdekTa.

11.Buyrpennuit hoTodrddexr.

12.Topmo3HOe peHTreHOBCKoe u3nydenue. OopaTHbiil poToddhdekr.

13.KopnyckymsipHO-BOJTHOBAs IBOMCTBEHHOCTh cBeTa. Macca 1 uMityibe poToHa.

14.J1aBnenuie cBera.

15.3¢dext Komnrona (3xcriepumenT, hopmysia)

16.BeiBog popmyisl a3 pexra Komnrona.

17.Monens atoma Pesepdopna.

18.CnekTpaiibHble 3aKOHOMEPHOCTH JIJISl aTOMa BOJIOPO/IA.

19.TToctynatst bopa. ®opMynbl pacdyera paanyca OpOUTHI M SDHEPTHSIHM SJIEKTPOHA; IEPBBIA OOPOB-
CKHUIl pasinyc; OCHOBHOE M BO30YK/IEHHOE COCTOSIHUE JIEKTPOHA.

20.OHeprusi HOHU3ALIKHU, OMPEEICHUE YacTOThl HCITyCKaeMOT0 WUJIH IMoriomaeMoro kBanra. Cxe-
Ma SHEPreTHYEeCKNX YPOBHEH aToMa BOJIOpO/a.

21.Jliiuna Bosabl Jle-bpoiins.

22.DKcrniepuMeHTAIbHBIEC TOATBEPKICHUS TUIIOTE3bI Ae-bpoiist: onsiTel J3BUccona u Jlxepmepa.

23.DKcrepuMEeHTaNIbHBIE MTOATBEPKICHUS TUIOTEe3bI Ae-bpoiins: onbiTel ToMcona u TapkoBcKoro;
onbiTel bubepmana u ap.

24 IloHATHE KBAaHTOBOU CYNEepHO3UIIUU U CMECH.

25.0mBIT ¢ 1ByMsI IIETSIMU TSI CBETa U MAaKPOOOBEKTA.

26.01bIT ¢ IBYMS IIEISMH JIJIS 2JIEKTPOHA.

27.01bBITHI ¢ ABYMS MEISIMHA TSI (DYIUIEPCHOB.

28.0Heprus CBS3HU sJIpa.

29.CuHres nerkux sijep. TepMosiiepHble PeaKIny.

30.Macca, MeToIbI H3MEPEHUS MaCChI SAEP.

31.I'amma-u3znydenue sep. «INEKTPUIECKHE» U «KMAarHUTHBIC) MEPEXOIbL.

32 . Knaccuduxanus 31eMeHTapHbIX YacTUL] — (POTOHBI, JIETITOHBI, aAPOHBI.

33.5lnepHble peakiuu Mo IeHCTBHEM TaMMa-KBaHTOB.

34.2Heprus cBA3M HYKIOHOB B a1pe. CpeqHsist SHEpTrHsl CBA3H HYKJIOHOB. Y CTOWYMBOCTB sIJIED.

35.BHyTpeHHSST KOHBEPCHSL.

36./lunoabpHbIN U KBaJPYMOJIbHBIA 2JIEKTPUYECKUI MOMEHTHI s/pa.

37.3aK0HBI COXpaHEHUS B S/ICPHBIX PEAKIUAX (CHIIHOE B3aUMOJICHCTBHUE).

38.DHepreTuyeckre MOTEpU YaCTULl HA HOHU3ALUIO U BO30YxaeHue. VloHn3anoHHbIi mpooer.

39.Pammyc siipa. « IEeKTpOMarHUTHBIN U «IJIEPHBI» PanyChl, METOIbI H3MEPEHHUSI.

40.B3aumo/eiicTBUe raMMa-KBaHTOB C BEIIECTBOM

41.KBapkoBasi MOJie/b aJpOHOB.

42 Pa3mepsl HYKJIOHA.

43.00601049euHas Moieib sypa. [IpaBuia 3amoaHeHHS 000I0YeK.

44 DuHeprus CBA3U A7A€P.

45.3aK0HbI COXpaHEHUS U PAa3JIMYHbIE TUITBI B3aUMOICHCTBHU.

46.CBoiicTBa aIpOHOB.

47 KanenpHas monens siapa. [lomysMmmupuyeckast popMyina Jijist SHEPTUU CBSI3H SIEP.

48.IIpsimble siiepHble peakiuu. Peakiuu noj 1eficTBUeM 1eHTOHOB.

49.0co0eHHOCTH SIIEPHBIX PeaKIUi 1MoJ1 ACHCTBUEM 3apsHKEHHBIX YACTHIL.

50.0OcHOBHBIE XapaKTEPUCTHKHN PaJIMOAKTUBHOTO pacraja sijep. 3aKOHbI paliOaKTUBHOTOpacra-
na. DHEPreTHYEeCKHe YCIOBHS BO3MOXXHOCTH PaIMOAKTHBHOTO paciaja.

51./lenenue sapa (MEXaHU3M JEICHHUS HA OCHOBE KalelbHOW MOJIENN).

52.CBo¥icTBa YacCTHII, BXOJISAIIUX B COCTaB aroma (e, p, ).

53.a- Pacnag. Mexanusm o- Pacnaga (kauecTBEHHOE pacCCMOTpPEHHUE).



54.3-Pacnan. Pasznmuunbie Buabl B-Pacnana. KauectBenHoe paccMoTpenne mexanusMma f-Pacnana.

Metoanyeckue yKkazaHus 1AJIsl IpenogaBaTes

1. Yka3zanus 11 npoBeAeHUs JEKIUH

Ha mepBoii BBOAHOM JIEKIIUU CIIeNNaTh OOIIHKA 0030p coAepKaHMsI Kypca H OTMETUTh HOBBIE METO-
Il ¥ TIOAXOJbl K PEIICHHUIO 33/a4, pacCMaTpUBAaEMBbIX B Kypce, IOBECTH J0 CTYAECHTOB TpeOOBaHMs Ka-
(benpsl, OTBETUTH Ha BOIPOCHI.

[Tpy moAroToBke K JEKIMOHHBIM 3aHATHAM HEOOXOAMMO IPOAYMaTh IUIaH €ro IMpPOBEAEHUs, CO-
JIEP’)KaHUE BCTYNUTEIbHOM, OCHOBHOM M 3aKIHOYUTENBHOW YacTH JIEKIIMHM, O3HAKOMMUTBCS C HOBHHKaMU
yu4eOHOI M METOIUYECKOM JuTepaTyphl, NyOIUKalUAMU NEPUOJNYECKON MeyaTu Mo TeMe JICKIIMOHHOTO
3aHATHS. YTOYHUTD IUIAH MPOBEACHMSI CEMUHAPCKOIO 3aHATUSA MO TeMe Jekiuu. [lepen uznoxxenuem te-
KYILEro JEeKIMOHHOI0 MaTepuajla HAIOMHUTh 00 OCHOBHBIX UTOIaX, JOCTUTHYTBIX Ha MPEIbIIyLINX JIEK-
musax. C 3ToH 1eblo 337aTh HECKOJIBKO BOIPOCOB ayJUTOPHHU M OCYHIECTBUTH BHIOOPOUYHBIH KOHTPOIb
3HAHUA CTYJEHTOB.

B xozxe nekuMoHHOro 3aHATHS IPENoAaBaTesb JODKEH Ha3BaTh TEMY, y4yeOHbIE BOIPOCHI, O3HA-
KOMUTB CTYJIEHTOB C IIEPEYHEM OCHOBHOM U JONOJIHUTEIBHON JIUTEPATYpPHI 110 TeME 3aHATHs. PackpbiBas
cojiepKaHue yueOHBIX BOIPOCOB, aKIIEHTHPOBATH BHUMAHHUE CTY/IEHTOB Ha OCHOBHBIX KaTErOpHUsX, sIBJIC-
HUSX M IpOLEeccax, 0COOEHHOCTAX UX NpPOTEKaHus. PackpblBaTh CYIHOCTb M COJEPXKAHUE Pa3IHMUHBIX
TOYEK 3PEHUS U HAYYHBIX I1OAX0/10B K O0BSICHEHUIO TEX WJIM UHBIX SIBJICHUH U IIPOLIECCOB.

Crnenyer apryMeHTUpOBaHO OOOCHOBaTb COOCTBEHHYIO IMO3ULMIO IO CIIOPHBIM TEOPETHUYECKUM
Bonpocam. [IpuBoauts npumepsl. 3aaBaTh 0 X0y U3JI0KEHUS JIEKIIMOHHOTO MaTepuaia puTOpUIECKHUE
BOIPOCHI ¥ CAaMOMY JlaBaTh Ha HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3AL[MH MBICIUTEIbHOMN 1€ATEIIbHOCTH
CTYZICHTOB, IOBBILIEHUIO UX BHUMAaHUS M MHTEpeca K MaTepuaiy JEeKIuH, ee coaepkanuto. Ilpernonasa-
TeJb JOJDKEH PYKOBOJUTH PabOTOM CTYAEHTOB IO KOHCIIEKTUPOBAHMIO JIEKIIMOHHOI'O MaTepuaina, MoJ-
YepKUBaTh HEOOXOAUMOCTh OTPAKEHHUSI B KOHCIIEKTaX OCHOBHBIX IMOJIOKEHHH M3y4aeMO TeMbI, 0c000
BbIJIEJISAs, KaTeropuanbHblil anmnapar. B 3akiouuTenbHOM YyacT JeKIUMH HE0OXO0AUMO COPMYJIHPOBATh
o0IIye BBIBOJBI 10 TEME, PACKPHIBAIOIINE COAEP)KaHUE BCEX BOIIPOCOB, NOCTABICHHBIX B JeKIHH. O0b-
SBUTH IIJIaH OYEPEIHOTO NMPAKTUYECKOTO 3aHATHS, AaTh KPAaTKHE PEKOMEHIALMH 10 MTOATOTOBKE CTYIIEH-
TOB K cemuHapy. OnpenennTs MECTO U BpeMsl KOHCYJIbTAllMU CTyJIEHTaM, IOKEIaBIIUM BBICTYIIMTH Ha
CeMHHape C JI0KJIaaMu U pedepaTamu.

Ha nmocnenneil nexiuu yaenuTs Bpems uis 0030pa Haubosee BaKHBIX MOJIOKEHHH, pacCMOTpPEH-
HBIX B Kypce.

2. YKa3aHus 1715 IPOBEACHUS IPAKTUYECKUX 3aHATUN

Yerko 0003HaYNTHh TEMY MPAKTUYECKOTO 3aHSTHSL.

OO6cyuTh OCHOBHBIE TIOHATHS, CBA3aHHBIE C TEMOW MPAKTUYECKOTO 3aHSATHUS.

B nponecce pemienus 3a1a4y BECTH AUCKYCCUIO CO CTYAEHTAMU O IPABHJIBHOCTU NIPUMEHEHHSI TE€O-
PETUYECKUX 3HAHUM.

OtMmeuath CTyI€HTOB, HauboJee aKTUBHO YYaCTBYIOIINUX B PELICHUH 3a/1a4 U JUCKYCCHSIX.

B KOHIIE IPaKTUYECKOTO 3aHATHS 3a4aTh ayIUTOPUN HECKOJIBKO KOHTPOJIBHBIX BOIIPOCOB.

3. YkazaHus it IpoBeieHus 1a00paTOPHBIX 3aHATUH.

Cobmronath TpeOOBaHUS TEXHUKH 0€30MaCHOCTH U MPOBOJAUTH HEOOXOAUMBIE PA3bICHEHHS O TIpa-
BUJILHOCTHU TIOBE/IEHUS B 1a0OpaTOpPHUH.

[Tepen BbIMOIHEHHEM J1a0OPATOPHOM pabOTHI MPOBEPUTH CTENEHb TOTOBHOCTH CTY/IEHTOB, HAIlOM-
HUTbh U 00CYAUTH OCHOBHbIE TEOPETUUECKHE IMOJIOKEHUS, 3HaHUE KOTOPBIX HEOOXOIUMO ISl OCMBICIIEH-
HOTO BBITOJIHEHHS paloT.

B npouiecce BoinmosHeHUs: pabOTHI ClIeIyeT MOCTOSTHHO O0LIAThCs CO CTY/IEHTaMU, HE J0IycKasl 1o
BO3MO>XHOCTH MX HEMPABUIIBHBIX AEUCTBUH.

TpeboBatb, 4TOOBI OCHOBHBIE PE3YJIbTAThl IKCIEPUMEHTOB ObUIH 3a()MKCUPOBAHbI CTY/IEHTaMHU B
IIMCbMEHHOM BHJIE.

[Tpu npueme 3auera no pabote TpeOOBaTh OTYET O MPOAETaHHOW padoTe, r/ie AOKHBI ObITh OT-
pa’keHbI OCHOBHBIE PE3YJIbTaThl U BBIBOJBI.

4.Yxa3aHus 10 KOHTPOJIIO CAMOCTOSATEIbHON PabOTHI CTYACHTOB

[To ycMoTpeHuto mpernoaBaTess 3a/laHie Ha CaMOCTOSITENbHYI0 paboTy MOXKET ObITh MHAWBUIY-
QJIBHBIM WK (PPOHTATBHBIM.

[Tpu ucnoNb30BaHUM MHIMBUAYAIBHBIX 3aJlaHUi TpeOOBaTh OT CTYAEHTA NMUCHMEHHBIH OTYET O
MIPOJIeJIaHHOM paboTe.



[Tpu npumeHeHUU GPOHTATBHBIX 3aJaHUN BECTU KOJUIEKTUBHBIE OOCYKICHHS CO CTYJIEHTaMHU OC-
HOBHBIX TEOPETHUYECKHUX MOJIOKECHHUH.

C nenpro KOHTPOJISI KaueCTBa BBIMOJIHEHUS CAMOCTOSTENIbHONW paboThl TpeOOBaTh MHIMBUIYaIb-
HBIC OTYETHI (JOIyCTUMO BMECTO MMCHMEHHOTO OTYETa MPUMEHATh MHAMBUAYAJIbHBIE KOHTPOJIBHBIC BO-
IIPOCHI).

MeToanyeckue yKazaHus JJIsl CTY/I€HTA

1. Ykazanus aJisi npOoCayIIMBaHUs JEKIIUI

[Tepen HagaioMm 3aHATHI BHUMATEIHHO O3HAKOMUTHCS C YU€OHBIM IIJIAHOM MPOBEICHUS JICKIIUN U
CITUCKOM PEKOMEHIOBAaHHOM JINTEPATYyPHI.

[lepen nocelienueM oyepeIHON JIEKIIMU OCBEKUTh B TAMSATH OCHOBHBIE KOHIEIIIUU MTPOHIEHHOTO
panee matepuana. [IoaroToBuTh Mpu HEOOXOAUMOCTH BOIIPOCHI IIpenoiaBarento. He Hamo omacarbces, 4To
BOIIPOCHI MOTYT OBITH MTPOCTHIMH.

Ha nekimuun ocHOBHOE BHUMAaHHE CIIEYeT YACIATh He popMysiaM M MaTeMaTUYECKUM BBIKIIAKaM,
a COJIEP KaHUIO M3yYaeMbIX BOIIPOCOB, OMPEACIICHUSIM U MIOCTAHOBKAaM 3a/1a4.

B nponiecce n3ydeHust IEKIIMOHHOTO Kypca HEOOXOAMMO IO BO3MOKHOCTH YacTO BO3BpAIaThCs K
OCHOBHBIM TIOHATHSM M METOJIaM PEIICHUs 3a/1a4 (3[1eCh BO3MOKECH BRIOOPOYHBIN KOHTPOJIb 3HAHUH CTY-
JICHTOR).

KenaTenbHO MCIONB30BATh KOHCIIEKTHI JICKIIUN, B KOTOPBIX MUCIOJIb3YETCS MPUHATAS MPENoiaBa-
TeJeM CHUCTEMa 0003HAUEHHUIA.

Jiis Gostee moapoOHOTO U3YUCHHUS Kypca CIeIyeT padoTaTh ¢ PEKOMEHIOBAHHBIMH JINTEPATYPHBI-
MH UCTOYHHKAMH U BHOBB IOSIBIISIOIIMMHUCS HCTOYHHUKAMH.

2. YKazaHus i y9acTusi B IPAKTUUECKUX 3aHATUSIX

[lepen mocerieHreM 3aHATHs YSICHUTh TEMY U CAMOCTOSITENIbHO M3yYUTh CBSI3aHHBIC C HEW MOHS-
THSI 1 METOJIbI PEIIICHUS 3a]1a4.

[lepen pemieHneM 3aay aKTUBHO y4acTBOBAaTh B OOCYKJIEHUHU C MPENOJaBaTeIeM OCHOBHBIX MO-
HATHM, CBSI3aHHBIX C TEMOW CEMHUHapa.

B mporecce pemienus 3aga4 BeCTH TUCKYCCHIO C MperojaBaTesieM O MPaBHJIbHOCTH MPUMEHEHUS
METOJIOB MX PEIICHHUS.

ITo BO3MOKHOCTH CaMOCTOSITEIFHO JOBOJUTH PEIICHUE MIPEIaraéMbIX 3a7a4 10 OKOHYATEIIBHOTO
HTOTAa.

B KxoHIIe TpakTUYECKOTO 3aHATHS IPU HEOOXOAUMOCTH BBISICHUTD Y MIPEnojaBaTelis HeICHbIE BO-
MIPOCHI.

OcHOBHBIE pe3ybTaThl BHIOJIHEHUS Pa0OTHl HEOOXOAMMO pacrevyararh.

3. Yka3zaHus JU1sl BBITOJIHEHUS J1aDOpaTOPHBIX paboT

CobmoaTh TpeOOBaHMS TEXHUKUA 0€30MaCHOCTH, 7Sl Yero MPOCITyIIaTh HEOOXOAUMBIE Pa3bsICHE-
HUS O IPABUJIBHOCTHU MOBEJIEHUS B TAOOPATOPUH.

[Tepen BeImonHEHHEM 1a00paTOPHOI PabOTHI MPOBECTH CAMOCTOATEIHHO MOATOTOBKY K paboTe
M3y4YUB OCHOBHBIC TEOPETUUYECKHE IOJOKEHUSI, 3HAHUE KOTOPHIX HEOOXOAMMO JJIsI OCMBICIIEHHOTO BBI-
MIOJIHEHUS paOOTHI.

B nporiecce BoimotHEHUST paOOTHI CIEAYET MOCTOSTHHO 00IATHCA € MPENoaaBaTesieM, He IOMyCcKas
10 BO3MOHOCTH HETPAaBUIIbHBIX IEUCTBUI.

OCHOBHBIE PE3yJILTATHI SKCIIEPUMEHTOB HEOOXOIMMO 3a(DPUKCUPOBATh B TUCHMEHHOM BHJIE.

[Tpu chaue 3avera Mo paboTe MOATOTOBUTH OTYET O MPOJENIaHHOW paboTe, TJe JOMKHBI ObITh OT-
paXeHBbI OCHOBHBIE PE3yJbTAThI U BHIBOJIBI.

4.Yka3aHus JJis BBIMOJTHEHUS CAMOCTOSTEILHON paOOThI

[TonyunTs y mpenoaBarens 3aJaHue U CIIHCOK PEKOMEHJIOBAHHOW JIUTepaTyphl. M3ydenune teo-
PETUYECKUX BOIPOCOB CIEAYET MPOBOAUTH MO BO3MOXKHOCTH CaMOCTOSITE€IBHO, HO MPHU 3aTPYyAHEHUSIX
oOpamiaThCs K MPEenoaBaTelo.

[ToAroTOBUTH MUCHMEHHBIN OTYET O MPOJICTAHHON padoTe.

[Tpu BeIMONTHEHNH (POHTAIBHBIX 3aJaHUN 10 YCMOTPEHHUIO TPEToaBaress paboTa MOXET OBITh
olleHeHa 0e3 MUCHhbMEHHOTO OTYETa Ha OCHOBE OTBETOB HA KOHTPOJIbHBIE BOIPOCHI, MPU YCIOBUU aKTHUB-
HOM caMOCTOSATEIbHON PabOTHI.

[ToaroToBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.



OI[BHI/IB&HI/IC CTYACHTA HA OK3aMCHE IO TMCHUIIJINHE «Du3ukKay»:

Bbanabi
(uToroBoit OcBoeHnue
N . . TpeGoBanus kK 3HAHUAM
PEUTUHIOBOM | KOMIEeTeHIHii
OLIEHKH)
100-85 [TponBunyThIil | OTBETHI HA MTOCTABJIEHHBIE BOIIPOCHI MOJIHbBIE, YETKUE U PA3BEPHYTHIE.
YpOBEHb Pemenust 3amad  JOTMYHBI, JOKa3aTellbHbI W JIEMOHCTPUPYIOT
AQHATUTUYECKUE U TBOPUECKHE CIIOCOOHOCTH CTY/ICHTA.
84-70 Cpennnii JlatoTcsi monHBIE OTBETHl Ha TOCTaBJIeHHBbIE Bompockl. [lokazaHo
YPOBCHB YMCHHC BBIACIIATL HNPUYMHHO-CICACTBCHHBIC CBA3H. HpI/I pPCICHUN
3aa4  JIOMYHICHbl HE3HAYUTENbHbIE OIIMOKHU, UCIpPaBICHHbIE C
MOMOIIIIO «HABOJIAIIKX» BOMPOCOB MPETOIaBATEIIS.
69-60 bazoBerit OTBeThl Ha BOIPOCHI U PEIICHUS MOCTABJICHHBIX 3a/1a4 HEIOCTaTOYHO
YPOBEHb nonHeie. Jlornka ¥ mOCHEIOBaTENbHOCTh B PEIICHUM 337a4 HMEIOT
HapylieHus. B oTBeTax oTCyTCTBYIOT BBIBOJIBI.

Crynenr, nonyuuBmuii menee 60% oT MakcCUMalIbHOTO Oajuta 3a pasnen JUCUUIUIMHBI WIKA TPO-
MEKYTOYHYIO aTTECTAllUIO, CYUTACTCS] HEATTECTOBAHHBIM I10 TAHHOW JAMCIMIUINHE.

HToroBasi orjeHKa BBICTABIISIETCS ITyTEM IIepeBOa HAOpAaHHBIX OAJUIOB B COOTBETCTBHH CO CIIEAY-
FOLIIEHA TaOIULIE:

Oruenka 1o 5-6aypHOM 1mIKaie CORmE S S e Onenka ECTS
9K3aMeH
5 — «omauunor 90-100 A
85-89 B
4 — «xopouwio» 75-84 C
70-74 D
3 wo 65-69
«YO0BIIeMBOPUMETLHOY 60-64 E
2 — «Hey0081emBoOPUMENIbHOY Menee 60 F

Y4uedH0-MeTOoAMUYECKOE U HH(POPMALIMOHHOE 00ecrieuyeHUue YUeOHOH TUCHMILTHHBI
OO0s13aTenbHbIC U31aHUS

1. Cusyxumn, /. B. O6muii kypc pusuku: Yued. mocodbue: 1y cTy. GU3HIecKux Crei.By3oB. B 5
-tu T. T.1. Mexanuka / JI. B. CuByxun. - 6 e usa., crepeor. - M. : @uszmariut, 2020. - 560 c.
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IIeT0 KOHTPOJIS U IPOMEKYTOUHOM aTTecTallui. AyAUTOPHUS OCHAIlEHa HEOOXO0AUMBIM 000pYJOBAHHEM.
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