MMHUCTEPCTBO HAYKU U BBICHIEI'O OFPA30BAHU S POCCUMCKOM ®EEPALIMNA
denepanbHOE rOCYAaPCTBEHHOE OFOKETHOE 00pa30BaTENBHOE YUPEKICHHE BBICIIETO 00pa3oBaHuUsI
«3abalKaJIbCKUI TOCYIApPCTBECHHBIM YHUBEPCUTETY
(®T'BOY BO «3abl'V»)

(DaKy.]'IBTCT CCTCCTBCHHBIX HAYK, MATCMATUKHU U TEXHOJIOT UM
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YUEBHBIE MATEPUAJIBI
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OO61mast Tpy10€MKOCTb TUCIUTUIMHBI (MOYJIs1) —252 4Yaca, / 3a4eTHBIX
€IMHULL
@opma TEKYILIEro KOHTPOJS B CEMECTpE: INEPBBIM HM3y4aeMbId CEMECTP —

KOHTpoJIbHOE 3a1anue Nel, BTOpoil u3y4aeMblii CEMECTP — KOHTPOJIBHOE 3aJJaHUE
Ne2.

KypcoBas paboTa (KypcoBOil MPOEKT) — HET

dopmMa MPOMEKYTOUYHOIO KOHTPOJSI B CEMECTPE: NEPBBIA HU3y4aeMbIi

CEMECTp — 3a4eT, BTOPOU U3y4aeMBbIi CEMECTP - DK3aMEH



Kparkoe cogep:xxanue kypca (2, 3 cemecTpbl)
JIEKIIMOHHBIE 3AHATUA

1. YcranoBounas nekuus. KunHemaTnka TOuykd. BpaimaTenbHOoe ABH)KEHHE TBEPAOTO
Tena.

2. JlnHamMuka MaTepUaJbHOM TOYKW. JIMHAMUYECKHME XapaKTEepUCTHKU. Paborta w
AHEprus. 3aKOHbl COXPaHEHUS.

3. DneMeHThl AMHAMUKH TBEPAOIO Tela.

4. 3akoHBI  MOJICKYJIIpHO-KUHETHYecKoi Teopuu. Ileppoe u BTOpoe Hauana
TEPMOJNHAMUKHU.

5. DIEKTPOCTaTUYECKOE I10JI€, OCHOBHBIE XAapaKTEPUCTUKU MU 3aKOHBI. IlocTOsHHBIM
aJIeKTprudecKuid ToK. 3akoHbl OMa, [[xoynsa-Jlenna, npaBuina Kupxroda

6. MarHuTHOE TOJ€, OCHOBHBIE XapaKTEPUCTUKH, 3aKOHBI  MarHUTOCTATHKH.
DneKTpOMarHuTHAas MHAYKINS, 3akoH Dapases.

7. KonebarenbHbIe IPOIECCH. DICKTPOMArHUTHBIC BOJHBI, CBET. IHTepdepeHIIs CBeTA.
Judpakmus crera.

8. OcHOBHBIE XapaKTEPUCTUKU U 3aKOHBI TEIIOBOTO M3Ty4CHUSI.

9. ®otosnekTpuueckuii 3gdekr, 3aKkoHbI PoTorddexTa.

10. Teopwus aToma Bogopona o bopy. Cektp aroma Bogopo/a.

11. Ctpoenne, coctaB u 3apsig aroMHoro sapa. JledgexkT wmacchl, PHEpPrus CBS3H.
PannoakTuBHOCTH, BUABI PAIMOAKTHUBHBIX U3JIYYCHH.

[MPAKTUYECKUE 3AHATUA

1. Kunematuka MaTepuallbHOM TOYKM W IOCTYNATENIbHOTO IBM)KEHHUS TBEPIOrO Teja.
VYpaBHeHUs] KMHEMaTUKU. BpaiatenbHoe ABMKEHHE TBEPAOro Tejd. 3aKOHbI KJIACCUYECKOU
MEXAHUKH. Y PaBHEHUS AUHAMHUKN MaTEpUAIbHOM TOUKH. Y PaBHEHHME TMHAMHUKHU BpalaTEIbHOIO
JIBUKEHMS TeNIa.

2. 3akoHbI coxpaHeHus B MexaHuke. Pabora u sHeprust. Kunernueckas u noTeHuanibHas
SHeprus. 3aKOH U3MEHEHUsI MEXaHUYECKOM SHEPTUU. 3aKOH COXPaHEHUs TOJTHOW MEXaHU4ECKON
DHEPrUM MaTepUAIbHOM CUCTEMBI. MOMEHT CHJIBI U MOMEHT MMIIYJbCAa. 3AKOHBI COXPAaHEHUS
UMITYJIbCa, MOMEHTA UMITYJIbCA MEXaHUYECKON CUCTEMBI.

5. MonekynspHo-kuHeTHyeckass teopusi uaeanbHoro rasa (MKT). Ypasnenus MKT.
Pacnpenenenus MakcBemia u boneiimana. IlepBblid 3akOH TepMoauHaMuKH. BTopoe Hauano
tepMoauHamMuku. Lluknsr; nukn KapHo.

6. 3aKOHBI DJEKTPOCTATHUKU. 3aKOHBI MOCTOSHHOTO TOKa. 3akoH Owma. 3akoH JIxoyis-
Jlenna.

7. 3akOHBI MarHUTHOro nmouss. [IpuHOUOD  Cynepno3uIMM  MAarHUTHBIX  TOJIEH.
OnexTpoMarauTHas HHAYKIMs. 3akoH Papanes. [Ipasuino Jlenna.

8. CBoOoaHBIC KOJEOAHUS B MEXaHMUYECKOUW cucteme. Bomubl. MHTEpdepeHmus cBerta.
Hudpakuus ceera.

9. XapakTepuCTHKN W 3aKOHBI TEIJIOBOTO W3iMydeHus. DorosnexTpuueckuil d¢ddexr,
3aKkoHBI (hoTodddexra.

10. Teopus aroma Bojopoma bopa. Chektp atoma BojoOpoaa. ATOMHOE SIpo,
3IIeMEHTapHbIe YacTUIlbl. JleeKT Macchl, S3Heprus CBsi3u. PaginoakTuBHOCT

JIABOPATOPHBIE 3AHATUA
1.Tlopsmok M mpaBWiia TMPOBEAEHHUS JIAOOPATOPHOIO HSKCHEPUMEHTa, MHCTPYKIUU K
71a00paTOpHBIM paboTaM, MpaBWiia TEXHUKU 0€30MacHOCTH. MeTouKa pacdyera MorpernHocTei
buznyeCKuX U3MEepeHui.



2. JIluHaMuKa MOCTYNaTeNLHOTO W BpallaTeIbHOTO ABMKCHUI TBEpIOTO Tena. J[nHamuka
MEXaHUYECKOW CHUCTEMBI. DKCIEPUMEHTAIIbHOEC HM3Y4Y€HUE 3aKOHOB JWHAMHKH MEXaAHUYECKUX
cucTeM. 3aKOHBI COXpaHEHHUs B MeXaHuke. [[puMeHeHre 3akOHOB COXpaHEHUs JIJIsl OIpeieNIeHUs
JMHAMUYECKUX XapaKTePUCTUK MEXaHUYECKOU cuctemsl. Pacuer norpemnocrteii. Cnava oryera
U 3a1MTAa J1a00paTOpHOil padoThI

3. DKcniepuMeHTaIbHbIE M3MEPEHHUS M pacueT MapaMeTpoB MU IOCTOSHHOTO TOKa.
3aKoHBI TOCTOSIHHOTO TOKA, 3aKkoH Oma, Jlxkoyins-JIeHiia, 3akoH coxpaneHus: MoiHocTu. Pacuer
norpemHocteil. Caadya oryera v 3alUTa Ja00paTOPHOH padoThl.

Bropoii cemecTp
(mepBblii H3y4aeMblii cemecTp)
dopMa TeKyLIero KOHTPOJIs
KonTpoJsbHoe 3aganmne Ne 1

Odopmiienue nucbMeHHOii pa6oThl corjiacio MU-01-02-2018 «O0mue TpeGoBaHU K
MOCTPOEHHUIO M 0(POPMIIEHUIO YUEOHOH TEKCTOBOI JOKYMEHTAIIUN»

® BLIIOJHEHHOE KOHTPOJIBHOE 33JaHue oQOpMIIIETCS B HIKOJBHOW TETpaau B
pykonucHo#t ¢opme. TekcT AODKEH OBITh HANMMCAH YETKUM Pa30OpPUYMBBIM TMOYEPKOM (CHHUMH
WINM YepHBIMHM YepHWIaMH (I1acTOM)) Ha 00eux CTOpOHAaX TETPaJHOro JHCTa C BBHICOTON OYKB U
uugp He MeHee 2,5 MM. PaccTosiHue MeX 1y OCHOBaHUSAMU CTPOK 8-10 MMm.

® Homep eapuanma onpeodenaemca no nocieoneil yugpe Homepa 3a4emHoll KHUNCKU
(wugppa cmyoenma). Hanpumep, Homep 3aueTHOM KHIDKKK 19982011, 3HauuT HOMEp BapuaHTa
KOHTpPOJIbHOM paboThl o ¢usuke Ne 1. Homepa 3a0au, komopuwle cmyoenm 001x4ceH K104 UMb
6 c60€ KOHMPOJIbHOE 3A0aHue, OnPedensaomcea no maoauye (cm. Huxce).

® 3AJIAUM (YCJIOBUSA 3AJIAY), BXOJSIIIME B BAPUAHT, COIEPIKATCS B
YYEBHOM NOCOBUU «OCHOBBI ®U3UKHW», YACTH | (CTP. 187-220).

® YUEBHOE IIOCOBUE «OCHOBBI ®U13UKH», YACTH | HaxoauTcss B Namnke
YYEBHUKMN.

® Ha tutynpHOM nucTe (Ha OOJIOXKKE TeTpaau) Kaxaou oPpopMIIEHHON paboTHI cleayeT
NIPUBECTH CBECHHUS 1O CIIEAYIOIIEMY 00pasiry:

MUHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHM S POCCUMCKOM ®EJIEPAITN
@eﬂepanbﬁoe rocyaapCTBE€HHOC 6IO,Z[)K€THOC 06paSOBaT€J’ILHO€ YUYPCKACHUC BBICIICTO O6paSOBaHI/I$I
«3abalikanbCKUii TOCYAapCTBEHHBIH YHUBEPCUTET»

(®T'BOY BO «3abl'V»)

KonTposbHoe 3a1anne Ne

I1o

CryneHTta rpynimsl Ne 3ayeTHON KHUXKKH BApUAHT

®.1.0. cryaenTa

Pabota nosyueHa yHUBEpCUTETOM

Ornenka paboThI




Penensent JlaTa mpoBepKH

® KonrpoJsbHoe 3agaHue caaeTcsi npenoaaBareaw kadeapbl ¢usukun 3adol'y,
BelylleMy MNpaKTHYecKHe 3aHATHSl 10 JUCUMIUIMHe «Pu3uKay, BO Bpems
IK3aMEHAIMOHHOH ceccuM (pamMUIMI0 MpenmogaBaTeisi cjleAyeT CMOTPeTh B PaCHMCAHUU
3aHATHIA).

KonTpoabnoe 3axanue Ne 1, cm. Tadanna

Tabnuya
Bapuanm Homepa 3a0au
1 111 401 431 211 301 331
2 112 402 432 212 302 332
3 113 403 433 213 303 333
4 114 404 434 214 304 334
5 115 405 435 215 305 335
6 116 406 436 216 306 336
7 117 407 437 217 307 337
8 118 408 438 218 308 338
9 119 409 439 219 309 339
0 120 410 440 220 310 340

PexoMeHnaanuu K opopmMIIeHUIO 3a1a41

® YMeHue peuarb (I)I/I?»I/I‘ICCKI/IG 3aJa4uun an/I06peTaeTc;1 CUCTEMATHUYCCKHUMHU
YIOpa)KHCHUAMMU. YTo0BI MOATOTOBUTHCA K BBIIIOJIHCHUIO KOHTPOJBHOTO 3aaHuA, CICAYCT IIOCIIC
HU3YUCHUA OUCPCAHOTO pa3acia y‘le6HI/IKa BHUMATCJIbHO U3YYNUTh ITOMCUICHHBIC B HCEM ITPUMCPHIL
PCIICHMA THUIIOBBIX 3a/a4.

® VcioBue KaXJoh 3amaud B KOHTPOJIBHOM 3aJlaHUH HaJ0 3alrcCaTb ITOJHOCTBIO 0e3
COKpaHleHI/Iﬁ, YKa3aB HOMCp 3a/1avuu.

® Hanpumep:

a). 3aoaua Ne 121.

b). Vcnosue. B nepeBsiHHbII 11ap Maccoit M= § Kr, MO/ABEIICHHBIH ...
c) Cywrocmo senenus..

d). Kpamxkas 3anuce ycnosus. lano:... Haiitu:. . ..

e). Pemenune. ....

® [lepen HavamoMm peuieHHUs 3aJaud HeoOXoauMo KpaTko (1-2 mpeyioxeHus) onmucarhb
CYIIHOCTH SIBJIEHHUsI, paccMaTpuBaeMoro B 3agade. ChopMyaMpoBaTh 3aKOHbI, ONKCHIBAOIINE
paccmaTpuBaeMoe sIBJICHHE, B 00111eM BH/ie CJIOBaMU U aHATUTHYECKU. DOPMYIIbl TOJIKHBI OBITH
HalMCcaHbl OT PYKH C MPUMEHEHHEM JIATMHCKOTO M Irpeyeckoro andaBuToB, ¢ paciiugpoBKoi
BceX OYKBEHHbIX 0003HAYEHM.

® B Tex ciyyasx, KOrja BO3MOXKHO, BBITIOJHHUTH MOSICHAIOLIMI PHCYHOK (YepTex),
MIOMOIIIBI0 YEPTEKHBIX MPUHAATIESKHOCTEH, ¢ 0003HAUEHUSAMH (QUTYPHPYIOIIUX B (HopMyrnax
JIJIOB, pAcCTOSHUIM, HampaBlIeHUH BEKTOPOB, a Takke TpadukH, WUIIOCTPUPYIOIINE
3aKOHOMEPHOCTH pacCMaTPUBAEMOTO SIBJICHUS.

® Kaxxablii mar penieHus: HeoOXOJUMO CONPOBOXKIATH CIOBECHHIM 00OCHOBaHHEM,
HanpuMep:



- Ha OCHOBAHMHM 3aKOHa........ , - TI10 ONPEIEIEHUIO. ....... , - U3 TEOMETPUYECKUX COOOPAKCHUH,
CIIEYIOIIUX U3 PUCYHKA...... , - HUCIONB3ysd Talnuiy...... , - HUCHONB3ys Trpaduk........ , -
HAIPaBJICHUS BEKTOPOB OINPEEIISEM COIVIACHO MPABUITY....... ..... U T. I

® YyiciioBble 3HAUYEHHUs BEJIMYMH IPU MOJCTAHOBKE MX B PAacueTHYIO (opMmyiy clieayer
BbIpaxaTh TONbKO B equHuIax CU. UucnoBble 3HaYeHHUsS] (GU3NUYECKUX KOHCTAHT U TAOIMYHBIX
koadurmentoB npuseneHsl B [Ipunoxkennn A, yaedHoro nocoous «OcHoBwl Guzuku» Yacts |,
Yacrs II.

® [Ipu mojacTraHOBKE B pacyeTHyr ¢GopMylly, a TakkKe IMPH 3aliCH OTBETa YHCIIOBBIC
3HAYCHMsI BEJIMYUH CJIEAYyEeT 3aluChiBaTh B cTaHaapTHOU dopme. Hampumep, Bmecto 3520 Hamo
3 3
3anucarh 3,520-10°, sBmecto 0,00129 namo 3ammcats 1,29-10™ u tak ganee.

® [JoacTaHOBKY 3HAYCHUH (DPU3NYECKUX BEIIMYHMH B PACYCTHYIO (OPMYITY HAJIO MMPOBOJAUTH
C COOJIIOJICHHEM TTPABUJI TIPUOIMKEHHBIX BBIYMCICHUN. [101y4nB YMCIIOBON OTBET, OLIEHUTD, T'1Ie
3TO 1eNecoo0pa3Ho, €ro MpaBAONOJOOHOCTh. B psze ciaydyaeB Takas OIIGHKA IOMOTaeT
OOHApPYKUTh ONIMOOYHOCTH TOJYYEHHOrO pe3yibTara. Hampumep, kod(h(UIMEHT MOJIE3HOTO
JeMCTBUSL TEIUIOBOM MAIIMHBI HE MOXET OBITh OOJbIE €IUHMIBI, HJICKTPUYECKHHA 3aps He
MOXXET OBITh MEHBIIIEC JIEMEHTAPHOTO JIEKTPUUYECKOTO 3apsia e =1,69-10™° Ku, CKOPOCTh TeJla
HE MOXeT OBITh GObIIE CKOPOCTH cBeTa B BakyyMme ¢ = 3-10% m/c u Tak manee.

® B paborax cienyeT IPUMEHSATh CTaHJIAPTH30BAHHBIC SAMHUIIBI (PH3UICCKUX BEIMYHH,
X HauMeHOBaHUsi U o6o3HaueHus B coorBeTcTBUU ¢ ['OCT 8.417-81. Ilpumenenue pa3HbIxX
CUCTeM 0003HaUCHUS PUINICCKUX BEITUIHH HE JIOIYCTUMO.

B Tekcre He nomyckaercs:
- 0003HaYaTh Pa3TUIHBIC BEIMYMHBI WIIH MTAPAMETPBI OJTHUM U TEM K€ CHMBOJIOM;
- IPUMEHSTH COKPAIIEHHUS CIOB, KPOME YCTaHOBJICHHBIX MPaBUIaAMU PYCCKOM opdorpaduu;
- COKpamaTh 0003HaYCHUsI €AUHUI] (PU3NUECKUX BEIMYUH, €CIIM OHU YHOTpeOsstoTes 6e3 mudp,
32 UCKJIIOYEHHEeM eJMHUIl (U3UYECKUX BEIUYMH B TOJIOBKAX M OOKOBHUKAaX TaOJHIl U B
pacumdpoBkax OYKBEHHBIX 0003HAYCHHIA, BXOIAIINX B (DOPMYIIBI H PUCYHKH;
- TPUMEHATh O€3 YMCIOBBIX 3HAUYEHUN MaTeMaTHYeCKHe 3HaKW, Hampumep, > (Oomblie), <
(mens1Ie), = (paBHO), a Takke 3HaKU N (Homep), % (TIPOIIeHT).

BroinosiHeHue J1a00paTOPHBIX padoT

JlaGopaTopHble pabOTHI TPOBOIATCA BO BpeMsl SK3aMEHAIMOHHBIX ceccuit. Llenn
71ab0paTOPHOTO MPaKTUKyMa — U3YYUTh (PU3NYECKHE SIBICHHS; YOeTUThCS B MPaBUIBHOCTH
TEOPETUYECKUX BBIBOJIOB; MPHOOPECTH COOTBETCTBYIOIIME HABBIKM B OOpamieHHH C
duznueckuMu  mpuboOpamu, HAYYUThCS ~ 00pabaTbiBaTh, aHAIM3UPOBATH  PE3YIBTATHI
IKCIIEPUMEHTAIBHBIX W3MEPCHHH W OICHWBATh WX TOTPENTHOCTH, Oojiee TIyOOKO OBJIAJICTH
TEOPETUUYECKHM MaTEPHAIIOM.

Brimonnennyo nmabGopatopHyto paboTy ciaeayer opopMIsTh B BHIE omuema
(npomoxona). OTueT TO naboOpaTOpHOM padoTe SBISIETCS OJHUM U3 BUIOB TEXHUYECKOU
JIOKYMEHTAIIMU U JOJKEH YAOBIETBOPATH TPEOOBaHUSIM CTaHAApTOB. OOIIUMU TpeOOBAaHUSIMHU K
OTUeTy Mo TabOpPaTOpPHOI paboTe SBIAIOTCA:

— YETKOCTH IMOCTPOCHHUS;

— JIOTUYECKas TOCIeI0BaTEIHbHOCTh U3JI0KEHHS MaTepraa;

— yOeIuTeNhbHOCTh apTyMEHTAIINH;

— KpaTKOCTh U TOYHOCTH (DOPMYIHMPOBOK, HCKIIFOUAIOIIUX BO3MOKHOCTh CYOBEKTHBHOTO
¥ HEOJIHO3HAYHOTO TOJIKOBAHMS;

— KOHKPETHOCTH U3JI0KEHUS PE3yIbTaTOB PabOTHI;

— J0Ka3aTeTbHOCTH BHIBOJIOB U 0OOCHOBAHHOCTh PEKOMEH/IAIINMN.

Otuer mo nmabopaTopHO paboOTe BBIMOIHSAETCS KAXKIBIM CTYACHTOM CaMOCTOSTEIHHO.
JlommyckaeTcss opopMIISTH OJWH OTYET HA TPYyNIy M3 JBYX-TPEX CTYACHTOB, €CIIH TIpH



NpOBEICHUH J1a00paTOPHOM pabOThI CTYACHTHI OKA3aJIy XOPOUIYIO MOATOTOBIEHHOCTh U OTYET
MpEeJICTaBIsIeTCS Ha IPOBEPKY K KOHILY TEKYILETro 3aHSTHS.

OTuer AOHKEH BKIIOYATH: MUMYIbHLIL JUCH, 68e0eHUe; ONUCAHUEe YCMAHOBKU U
MemoouKu JKCnepuMeHnma; OCHOBHble pacyemHvle HOpMYnbl, pe3yibmamvl pabomvl U Ux
aHanu3, 3aKaroyeHue.

Ha TuTyabHOM JiMcTe yKa3bIBaeTCs: Ha3BaHHME MHUHHCTEPCTBA, Ha3BaHHE Y4EOHOIO
3aBe/ieHUs, Ha3BaHUe Kadeapsl, Ha3BaHue PabOTHI (JlabopaTopHas C yKazaHUEM TeMbl), pamMuus
U UMHUIMAIBI CTYyAEHTa, ero mudp (HoMep 3a4eTKH), HOMEp TPYIIbl, GaMUIus U WHUIUAIBI
MpernoaaBaTeis, MPOBEPUBIIETO padoTy (cM. IpuMep).

MMHUCTEPCTBO HAYKH 1 BBICILIET'O OBPA3OBAHUS POCCUMCKOM ®EJEPALIMNA
dezepanbHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTeIbHOE YIPEKACHHUE BBICIIETO 00pa30BaHHs
«3abaiKabCKUil TOCYAapCTBEHHBIM YHUBEPCUTET»

(®I'BOY BO «3a0I'Y»)
Kadenpa Ouzuku
DaKyJIbTeT ['pymnma
Ne 3ayeTHOW KHMKKHA Crynent
IIpoToko.a

K J1a0opaTopHOil padoTe Ne

(Ha3BaHue paboOTHhI)

Jara [Toamucs npenoaaBaresb

® BpejeHue J0DKHO KPaTKO XapaKTepU30BaTh HCCIEAYyeMOE sIBJIEHME (Tpoliecc, 3aKOH,
npubop). Bo BBeaeHNMM HEOOXOIMMO yKa3aTh 1IeNb JaHHOW paboThl. BBeneHue MOKHO OBITH
JTAKOHUYHBIM U KPaTKUM.

® Onucanue YCTAaHOBKH M METOAHUKH JIKCIepuMeHTa. B paszzmene criemyer KpaTko
OnucaTh METOAMKY 3KCIEPHUMEHTa W NMpHUOOp (YCTAaHOBKY), MCHOJIB3YEMBIH JJISi BBINOJIHEHHS
nabopartopHoit pabotel. [Ipm 3TOM HEOOXOAMMO yKa3aTh, KakMe MapaMeTpbl HCCIEeTyeMOMn
CHCTEMBI U3MEHSIOTCS B Mpoliecce paboThl M UTO MPH 3TOM u3Mepsiercs. B Tom cimyuae, korna
mabopaTopHas paboTa COCTOMT M3 HECKOJIBKHX 3aJaHWH, HEOOXOAMMO Ui KaXKI0TO M3 HHUX
MPUBECTH CBOIO METOJIMKY U3MEPEHUH.

® OcHoBHbIe pacyeTHble ¢opmyiabl. B maHHOM paszgene nNpuUBOIATCS TOJIBKO TE
(dbopMyIIBI, KOTOpBIE OyIyT MCIOJIB30BAaHBI MPU 00pabOTKE IKCIEPUMEHTAIBHBIX PE3YJIbTATOB,
BKIItOUasi GOpMyIIbl Ui pacdera MoTrpenHocTe n3mepeHuid. Bee mpoMexyTounbie GopMyIibl HE
MIPUBOJIATCS.



® PesyabTaThl paGoThl M MX aHAJAU3. B 3TOM pazgene orueTa JOJDKHO H3JIaraThCs
MIOCJIEIOBATEBHO COCPIKAHUE BBIMTOIHAEMON PaOOTHI: MPEIBAPUTEIHHBIE PACUETHI, PE3YIIbTATHI
9KCIICPUMCHTA U HUX aHaJIU3. HCO6XOI[I/IMO NPUBOAUTH YUCJIOBBLIC paCyYCThl, ACJIaA CCbUIKM Ha
UCTIONIb3yeMble pacueTHble (GopMmyiabl. Ecim pacueTHas BelWYMHA HWMEET Pa3MEPHOCTb,
HEo0X0uMO €€ yKa3biBaTb. OKOHUYATENIbHbBIE PE3YJIbTATHI 3KCIEPUMEHTA CIIEAYET IPUBOIUTH B
BUJIC M3MEPEHHBIX BEJIMYHMH, TaOMUIl U TPadUKOB B 3aBUCHMOCTH OT WEJIU JIAOOpaTOPHOMH
paboTHI.

PesynbTaThl peaBapUTENbHBIX PACYETOB HEOOXOAMMO MPUBOAUTH C TOYHOCTBIO JIO TPEX
3Hauanmmx mudp. OKOHUATENBHBIE PE3yJIbTaThl CICAYET 3alUCHIBATh B PAIMOHATM3UPOBAHHON

dopMe ¢ yKazaHHMEM CpPETHEr0 3HAUCHUS W3MEPEHHOW BEITUYHHBI <X>, abCcoFOTHOM

TIOrPENIHOCTH (0BEPUTENHLHOTr0 HHTepBana) AX , a TakKe OTHOCHTENBHOM morpemHocta | (X):
n AX
x=((x)+Ax)-10", f(x)="=...%.
(%)

YucneHnoe 3HaUYCHUE I/ISMepeHHOﬁ BCJIIMYUHBI CJICAYCT 3allUChbIBATh B 3aBUCHUMOCTHU OT
BCIIMYHHBI ITOI'PCHIIHOCTH I/I3MepeHI/II7L HaHpHMep, pe3yiabTaT U3MCPCHUS TepMO,HHHaMquCKOﬁ
TEMIICPATYPBbI

3
T =(1,04+0,09)-10° K, f(T)=9%.

B Ta6JII’IHaX CJICAYCT YyKa3aTb KaK HMCXOAHBIC BCJIIMYUMHBI, TaK W PC3YyJIbTaTbl
SKCIEPUMEHTA ¢ YKa3aHUEM IOTPELUIHOCTEM U3MEPEHUH (IOBEPUTENBHBIX HHTEPBAJIOB).

Ha rpadukax TeopeTHYecKyl 3aBHCHMOCTH CIIEIyeT OTME4YaTh B BHJIE TOYEK, a
OKCIICPUMCHTAJIIBHYKO 3aBUCHUMOCTb — B BHIAC KPYXKOB, KPCCTHUKOB U T.A. C YKAa3aHUCM
JOBCPUTCIIbHBIX HHTCPBAJIOB U3MEPCHU 110 BCEM KOOpAHUHATaAM I‘pact)I/IKa.

B Ta6JII/IHaX CJICAYCT YKa3aTb KaK HMCXOAHBIC BCJIHWYHHBI, TaK W PE3YJIbTAaThI
SKCIICPHUMEHTA C YKa3aHUEM MOTPEITHOCTEH N3MEPEHHH (0BEPUTEIBHBIX HHTEPBAIIOB).

Ha rpa(bI/IKaX TCOPCTUUCCKYIO 3aBUCUMOCTH CJICAYECT OTMEYAaTb B BHJAC TOYCK, a
SKCHHCPUMCHTAJIIbHYIO 3aBUCUMOCTb — B BHJAC KPYKKOB, KPECTUKOB MW T.A. C YKa3aHUCM
JAOBCPUTCIIbHBIX MHTCPBAJIOB UBMECPCHUA 110 BCEM KOOpAHMHATaAM rpa(i)I/IKa.

® 3akiouyeHue. B 3akiioueHMM JOJDKHBI OBITH M3JI0KEHBI BbIBOABL. CozepxaHue
BBIBOJIOB 3aBHCHUT OT L€ paboThl. B Tex ciydasx, Korjaa 1eiablo paboThl SBISETCS U3y4YEHUE
KakMX JINOO 3aKOHOB WJIM SIBIIEHHH, B BBIBOJIaX HEOOXOAMMO CJ€NaTh 3aKIIOYEHHE O TOM,
MOJATBEPXKJIAIOTCA JIM SKCIIEPUMEHTOM paccMaTpUBaeMble 3aKkoHbI (siBneHus). Kpurtepuem
MOJTBEPXKICHUST U3Y4aeMOro 3aKOHa (SBJIEHUs) SBISETCS TOT (PAKT, YTO IKCIEPUMEHTAIbHBIE
TOUYKH (KPY’KKH) Ha rpauKe pacroyiaraloTcsl BJOJb JIMHEAPU30BaHHOMN (TEOPETUYECKON) IPSIMOM
B IIpEJIeNax JOBEPUTEIBHBIX HHTEPBAJIOB.

B Ttex caywasx, xorma B XOJ€ BBINOJHEHUS J1abOpaTOpHOMl pabOThI OMPENEISIOTCS
M3BECTHBIE KOHCTaHTHI (Hampumep, ToctosHHas Ilnanka N xospduiment Ilyaccona y ans

e
HN3BCCTHOI'0 rai3a, OTHOIICHHEC 3apsAda JJICKTPOHA K €ro macce —), HGO6XOI[I/IMO IMPOBECTU

CpaBHEHHE TMOJIYYEHHBIX PACYETOB C TAOTUYHBIMU TaHHBIMHU.

B BpIBOax HEOOXOAUMO yKas3aTh COTJIACHE WM BO3MOXKHBIC MPHUYMHBI PACXOXKICHUS
TEOPETUYECKHUX U MPAKTUYECKUX PE3YNIbTATOB, a TAK)KE TAOIMYHBIX TAHHBIX.

B konue cemecmpa coamv 3IK3amen (3auem). 33aumeHHble KOHMPOJIbHbBIE U
nabopamopuvie padomvl nPeOvAGAANMCA IKIAMEHAMOPY 60 6pema IK3ameHa (3auema).
Cmyoenm 0ondcen 0vimp 20moe 60 epemsa IK3amena (3auema) 0amp NOACHEHUA NO CyUWecmey
peuwtenua 3a0ay, 6xX00AWUX 6 KOHMPOJIbHOE 3a0aHue U Nno 3a4MeHHbIM J1a00pamopHbIM
paodomanm.



3auer

P®opmMa NPOMeKYTOYHOT0 KOHTPOJISA

HGpC‘IGHB IMPUMCPHBIX BOIIPOCOB AJIA ITIOATOTOBKH K 3a4UCTy

Kunemamuka. /lunamuxa.
1. Mexanuyeckoe ABUKEHHE Tesa. BUbl MEXaHMYECKOTO IBUXKEHUSI.
2. Ilepemenienue nHeNHOE U yriooe. [{nunHa mytu.
3. Cpennsist myTeBasi CKOpocTb. CpeHss yriioBasi CKOPOCTb.
4. CpenHee TUHEIHOE U YITIOBOE YCKOPEHUE.
5. MrHOBEHHBIE YTI0Basl ¥ JIMHEHHAsI CKOPOCTH.
6. CBs3p TaHTCHUIUAIBHOIO M HOPMAJIbHOTO YCKOPEHUH C TIOJHBIM JIMHEHHBIM

YCKOpPEHUEM.

7. CBsI3p TaHI€HUMAIBHOIO M HOPMAJbHOTO YCKOPEHUH C YIJIOBBIM YCKOPEHHEM U

YIJI0BOM CKOPOCTHIO

8. Kunemarnueckuié 3aKOH CKOPOCTH B OOIIEM BUAE JUIA IOCTYHAaTEIbHOTO H

BpamaTCJIbHOIo ﬂBHX(CHHﬁ.

9. Kunemarumyeckuil 3aKOH CKOpPOCTH Ui YacTHBIX CJIy4aeB pAaBHOMEPHOIO U

PaBHOIICPEMECHHOI'O JBHOKCHUH.

10. Kunemarnueckuil 3akoH NyTH (WIM KOOPAMHATBHI) JJIs IOCTYNATEIBHOIO U

BpaIaTeIbHOTO JIBHOKCHHUI B OOIIIEM BHUJIE.

11. Kunemarnueckuil 3akoH 0yt (WIM KOOPAMHATHI) JJIs YACTHBIX CIy4yaeB

PaBHOMCPHOI'O X paBHOIICPEMCHHOI'O JBHIKCHUU.

12. Macca 1 MOMEHT MHEPIINH TeJa.
13. Ummynbec 1 MOMEHT UMITYJIbCA TeNa.
14. Kuneruueckasi Heprusi IBM)KEHUS Tesa (A1 MOCTYNATEeNbHOTO U BPAILATEIbHOTO

JIBHDKCHHM ).

15. Cuna 1 MOMEHT CUIIBI.

16. IMITynIbC CHITBI M1 UMITYJIEC MOMEHTA CHIIBI.

17. PaboTa cuiiel 1 paboTa MOMEHTA CHJTBI

18. [ToTeHmanbHas SHEPTHs B3aUMOACHCTBUS TEN:

a) B MOJIE CHJIBI TSKECTU 3eMIIH;

0) 75 TPaBUTAILIMIOHHOTO B3aUMOJICHCTBUS B 00ILIEM clTyyae;

B) JUTSl YIIPYTOTO B3aUMO/ICHCTBHSI

19. OcHOBHOIl 3aKOH AMHAMHUKH (BTOpoW 3akoH HbIOTOHA), UIs MOCTYNMATENBbHOTO U

BpAILIaTEIbHOTO ABUKECHUM.

20. Teopembl 06 U3MEHEHUH UMITYJIbCA U MOMEHTA UMITYJIbCA TeJa
21. Teopembl 00 M3MEHEHHWM KHHETUYECKOM SHEPrUM Teja, MPU IOCTYHATEIbHOM U

BpaIaTCJIIbHOM IBUKCHUSAX.

TECII.

TCI

22. 3akoH BecemupHoro taroreHus

23. 3akoH 'yka

24. 3akoH Kynona-AMoOHTOHA (17151 CyXOT0 TPEHMSI)

25. 3akon Ctokca (UIs BA3KOTO TPEHHS)

26. 3aK0H COXpaHEHHUsI CyMMapHOTO UMITYJIbCa CUCTEMBI B3aMOJICUCTBYIOIINX TEJ

27. 3aKOH COXpaHEHUs] CyMMapHOTO MOMEHTa UMITYJIbCa CUCTEMbI B3aUMOICHCTBYIOIINX

28. 3akoH COXpPAaHCHUA MOJIHOM ME€XaHUYECKOH OHECPTHUU B CUCTCMC B3aPIMO,Z[eI>'ICTBYIOHlI/IX
Monekyﬂ;lpuo-l{unemultecxaﬂ meopus 2a3oe. Tepmoduuamuka.
1. WpaeanpHbIi ras. YPaBHeHI/Ie COCTOAHHA UICAJTBHOTO Ira3a.

2. Pacnipenencare MakcBelia 10 CKOPOCTH U DHEPTHSIM.
3. bapomerpuueckas popmyna. Pactipenenenue boipimana.



. SIBnenue nepenoca. Ilepenoc maccsl.

. SIBnenue nepenoca. [lepenoc nmmyibca.

. SIBnenue nepenoca. [lepeHoc snepruu.

. Pacmipenenenuie sHEpruu MOJIEKYJ MO CTEHEHSIM CBOOO/IBI.
Pabora B TepMonmHamMuke. BHyTpeHHSS SHEPTUS UACATBHOTO rasa.
[lepBoe HauanO TEPMOJIUHAMUKHY.

0. Temnoemxkocts. CBs3b (Cp) u (Cy).

11. M3oTepMudeckuii, N30XOPHBIN U H300apHBII TPOIIECCHI.
12. AnmabatHbIii mporecc.

13. Kpyrosbie (IUKIMYECKUE) MPOIECCHI.

14. ukn Kapuo: KIIJ[ uukia Kapno.

15. DHTrpomnws.

16. Bropoe Hauasio TEPMOJAUHAMHKH.

B ©O©oo~NoO U

Ocnoenule xXapakmepucmuku u ceolicmea dNneKkmpocmamudecKozo nojsa

1. HampsikeHHOCTb.

2. Tlorenmuan.

3. CBsi3p MEXIYy HaNpPsHKCHHOCTBIO M Pa3HOCTHIO NMOTEHIMAJIOB B OOINEM BUAC U IS
YaCTHOI'O Clly4yasi OAHOPOAHOTO OJIS.

4. I'padpuueckoe n3o0paxeHue (CUIOBbIE JMHUU U SKBUIIOTEHIIUAIBbHbBIE IOBEPXHOCTH) U
CBOMCTBA 3JIEKTPOCTATHUECKOTO MOJIS.

5. @opMyIbl Ui BBIYMCIICHUS] HANPSHYKEHHOCTU U MOTEHIMala JUIsl YacTHBIX CIy4aeB
(mosie, cO3JaHHOE TOYEYHBIM 3apsOM, PAaBHOMEPHO 3apsHKEHHONM HMUTBIO UM PaBHOMEPHO
3apsYKEHHON MIIOCKOCTBIO).

6. Pabota mpu nepeMerieHuy 3apsaaa B 3J€KTPOCTaTHUECKOM IoJIe (J]Ba BapuaHTa: yepe3
HaAIPSDKEHHOCTh U Yepe3 Pa3HOCTh OTEHLIUAJIOB)

OcHoeHble XapaKmepucmuKu u c80lcmea MazHUmMHO20 Noa

1. Muaykuyst MarHUTHOTO TOJISt

2. I'paduueckoe n300pakeHre U CBOMCTBA MAarHUTHOT'O TOJIS

3. BeruncneHne WHAYKIWA MAarHUTHOTO TIOJSA, CO3/JaHHOTO OECKOHEYHO MAalbIM
3JIEMEHTOM ToKa (3akoH buo-Casapa-Jlamaca)

4. ®opmynbl A BBIYUCIECHUS HMHAYKLIUHU JUISI YacTHBIX cliydaeB (I0Jie, CO3JaHHOE
TOKOM, TEKYIIMM II0 NPSAMOMY IPOBOJHHUKY, IO KOJIBLIEBOMY IPOBOJHHUKY, IO JJIUHHOMY
COJICHOU]TY )

5. PaboTta mpu nepemenieHny MpoBOIHUKA C TOKOM B MAarHUTHOM I10J1€

Jeusicenue 3apaj;cennvix Yacmuy, 6 31eKmpudecKom U MAZHUMHOM NOAX

1. Cuua, neiicTByrolas Ha 3apsKEHHYIO YacTUILYy CO CTOPOHBI AJIEKTPHUUECKOTO MOJIS.

2. OCOOCHHOCTH JABIDKEHHS 3apsHKCHHOM 4YacTHIBI B TPOJOJIBHOM M TIONEPEYHOM
AIIEKTPUYECKOM I10JIE

3. Cuna, medcTByromasi Ha TMPOBOJHHUK C TOKOM CO CTOPOHBI MAarHUTHOTO TOJIs (CHia
Awmnepa)

4. Cuia, neiicTByrolas Ha 3apsHKEHHYIO YacTHIy CO CTOPOHBI MAarHMTHOIO MOJis (Cuiia
Jlopeniia)

5. OcoOeHHOCTH [BUKEHUS 3apsSOKEHHOM 4YacTULIBI B MPOJOJBHOM U MOMNEPEYHOM
MarHMTHOM TIOJI€.

B3aumoceasv 3nekmpuueckozo u MaZHUmMHO20 no.eil

1. SIBneHue >MeKTPOMAarHUTHOM MHAYKUUU (CYIIHOCTh SIBJICHUSI U 3aKOH)

2. SIBneHue caMOMHIYKIMH (CYIIIHOCTD SIBJICHUS U 3aKOH)

3. SIByieHVEe MarHUTORJIEKTPUICCKON MHAYKINH (TUToTe3a MakcBelia)

4. Cucrema ypaBHeHUH MakcBesuia AJis 3JIeKTPOMAarHUTHOTO T0JIsl B BAKyyMe



Y4eOHO-MeTOAMYECKOE U MHPOPMALIMOHHOE o0ecniedeHne TUCIMILTHHbI

Ne Mecrto u
/o ABTOpBI Haszsanue TOJ U3IaHUS
1 2 3 4
OcHoBHasl JUTepaTypa
1 |H.J. CaBuenko, Yura
T.B. Ky3pmuna, OCHOBbI ®U3MKH, YACTH | 2017
T.B. PaxiyienioBa
2 |H.A. CaBueHko, Yura
T.B. Ky3pmuna, OCHOBbBI ®U3U1KU, YACTH II 2017
A.IlL. IpyxuHuH,
T.B. Paxienosa
3 |T.WU. Tpopumosa Kypc ¢puzukn M., 2010
4 | A.P. Bepxotypos, duzuka: yuedHOe mocodue st Yura, 2018
B.A. IHaMOHI/IH, 6aKaHaBpOB
C.1O. benkun
JlononHuTenbHAS TUTEpATypa
5 |N.B.CaBennes. Kypc obmieit puzuku, 1. 1, 2, 3 CII6., 2007
6 |T.U.Tpodumona Kypc ¢usuku ¢ npuMepaMu penieHus M., 2010
3amad, T. 1, 2
7 |A.A. letnag, CripaBoYHUK 110 (pr3mKe M., 2005
Bb.A. SIBopckuii
8 |C.D. ®pum Kypc obmieit pusukn, T.1,2,3 CII6., 2007
9 |M.E. Uponor 3ajaun 1o oomei huznke P u/m, 2005
CoOcTBeHHbIE yueOHBIE TTOCOOUS
10 | A.P. Bepxorypos, ®dusuka: yueOHbIE MaTepUabl U Uura,2007
C.10. bypuiosa, KOHTpOJIbHBIE paboThL. YacTs 1.
T.B. Ky3pmuna
11 | A.P. BepxoTypos, ®dwusuka: yueOHbIe MaTepuabl U Yura,2008
C.1O. benkus, KOHTpPOJIbHBIE paboThl. YacTs 2.
T.B. Ky3pmuHa,
H.H. JIuxanosa

[IpenonaBartens: no1eHT Kadeapsl GU3NKU, KaHAUAAT GU3HKO-MATEMATHIECKUX HAYK
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3aBeayromas kadenpoit GU3NKK: JOKTOP MEJaroru4ecKux HayK, mpodeccop
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