MMHUCTEPCTBO HAYKHU U BBICIIET'O OEPA30OBAHUS POCCHUMCKOM GEJEPALIMNA
denepanbHOE rOCYAaPCTBEHHOE OFOHKETHOE 00pa30BaTENBHOE YUPEKICHHE BBICIIETO 00pa30BaHHUsI
«3abalKaJIbCKUI TOCYIApPCTBECHHBIM YHUBEPCUTETY
(®T'BOY BO «3abl'V»)

(DaKy.]'IBTCT CCTCCTBCHHBIX HAYK, MATCMATUKHU U TEXHOJIOT UM

Kadenpa duzuku

YUEBHBIE MATEPUAJIBI

NJISI CTYI€EHTOB 3204HO GopmMbl 00yueHH s
(C NOHBLIM CPOKOM 0OVUEHUSL)

o gucumIuinae «Puzuka

JUISL HampaBJeHUs NOATroTOBKHM (cneuuanbHocTH) 15.03.04 «ABTOMaTHU3aUA

TCXHOJOTMYCCKHUX IIPOLICCCOB U ITPOU3BOACTB).

OO61mast Tpy10€MKOCTb TUCIUTIIMHBI (MOYJIs1) — 468 yacoB, 13 3a4eTHBIX
€IHMII
@opma TEKYyLIETO KOHTPOJA B CEMECTpE: IEPBbIM M3y4aeMbld CEMECTp -

KOHTpoJibHas paboTta Nel, BTOpoii n3ydaeMblii cEMeCTp - KOHTposibHas paboTa Ne2,
TPETUIl U3y4aeMbIil CEMECTp - KOHTpoJibHasg paborta Ne3, yeTBepThId M3ydaeMblid
CEMECTp — KOHTpOJbHas pabora Ne4.

KypcoBas paboTa (KypcoBOil MPOEKT) — HET

dopmMa MPOMEKYTOUYHOIO KOHTPOJSI B CEMECTPE: NEPBbIA HU3y4aeMBbIid
CEMECTP — 3a4eT, BTOPOM H3YyYaEMbId CEMECTP — DK3aMEH, TPETUU HU3ydacMbIi

CEMECTp — 3a4eT, YETBEPThIN U3y4acMbIld CEMECTP - IK3aMEH



Kpatkoe coaep:xkanue kypcea (1, 2, 3, 4 cemecTpbl)
JIEKIIMOHHBIE 3AHATHA

1. YcranoBounas nekuus. KunemaTtuka Touku. BpaimatenbHoe ABM)KEHHE TBEPIOTO
Tena.

2. JlnHamMuka MaTepUaJbHOW TOYKW. JIMHAMUYECKHME XapaKTEepUCTHKUA. Paborta w
AHEprus. 3aKOHbl COXPaHEHUS.

3. DneMeHThl AMHAMUKH TBEPAOIO Tela.

4. 3akoHBl  MOJIKYJIIpHO-KUHETHYeCcKoi Teopuu. lleppoe u BTOpoe Hauana
TEPMOJMHAMUKHU.

5. DIEKTPOCTaTUYECKOE I10JI€, OCHOBHBIE XapaKTEPUCTHUKU M 3aKOHBL. [loCTOSHHBIN
aJIeKTpUYecKuid ToK. 3akoHbl Oma, [[xoynsa-JIenna, npaBuina Kupxroda

6. MarHuTHOe  TOJie, OCHOBHBIC  XAapPAaKTEPUCTHKH, 3aKOHBl  MarHUTOCTATHKHU.
DneKTpOMarHuTHas MHAYKINS, 3akoH Dapases.

7. KonebarenbHbIe MpoIecChl. DIEKTPOMAarHUTHBIE BOJIHBL, CBET. IHTepdepenius cera.
Hudpakmus crera.

8. OcHOBHBIE XapaKTEPUCTUKU U 3aKOHBI TEIIOBOTO M3Ty4CHHUSI.

9. ®otoanekrpuueckuii 3dexr, 3aKoHbl PoTorPdeKTa.

10. Teopus atoma Bogopoza no bopy. Cnektp aroma Bogopo/a.

11. Crpoenme, coctaB W 3apsig aroMHOro sapa. JedekT wmaccel, SHEpPTHs CBS3H.
PannoakTMBHOCTE, BUIBI PAAHOAKTUBHBIX U3ITy4EHUH.

ITPAKTUYECKHUE 3AHATUA

1. Kunematuka MarepuaabHON TOYKM W TOCTYNATEIBHOTO ABM)KCHHUS TBEPAOIO Tela.
VYpaBHeHUs KUHEMATWKU. BpaiarenbHoe IBM)XKEHHWE TBEPJOIro Tejda. 3aKOHBI KJIACCUYECKOU
MEXaHUKH. YPaBHCHUS JUHAMUKHA MaTEpPUAIbHON TOUKHU. Y paBHEHUE JUHAMUKH BPAIaTeIbHOTO
JIBIDKCHHS Tea.

2. 3aKkoHBI coXpaHeHUs B MexaHuke. PaboTa u sHeprus. Kunetnueckasi ¥ moTeHITMATbHAS
SHEprus. 3aKOH U3MEHEHHUsSI MEXaHUYECKOM PHEPrur. 3aKOH COXPAHECHUS MOJHONW MEXaHWYECKOM
SHEPTUM MATEPUATBLHOM CHUCTeMbl. MOMEHT CHUJIBI 1 MOMEHT HMITYJIbCa. 3aKOHBI COXPaHEHUS
MMITYJIbCa, MOMEHTA UMITYJIbCa MEXaHUYECKON CUCTEMBI.

5. MonekynspHo-kuHeTnueckas teopust uaeanbHoro raza (MKT). VpaBuenus MKT.
Pacnpenenenuss Makcsemna u bonsumana. IlepsBeiii 3akoH TepmoanHaMuku. Bropoe Havano
tepMmoarHamMuku. ksl mukin KapHo.

6. 3aKOHBI IEKTPOCTATHUKU. 3aKOHBI MOCTOSHHOTO TOKa. 3akoH Oma. 3akoH J[oyns-
Jlenma.

7. 3aKOHBI MAarHUTHOTO TMoNA. [IpUHIUO  CYNEepHO3UIMM  MAarHUTHBIX  TOJIEH.
DnekTpoMarHuTHas uHAyKIws. 3akoH Dapanes. [Ipasumo Jlenna.

8. CBoboanbie kojebaHus B MexaHWdyeckoi cucrteme. Bomnwl. MHTepdepeHnius cpera.
Hudpaxus certa.

9. XapakTepuCTUKH W 3aKOHBI TEIMJIOBOTO H3IydeHHs. DoTodnekTpudeckuii 3¢ ek,
3aKkoHBI poTordPexTa.

10. Teopus aroma Bomopona bopa. Cnektp atoma Boxopoaa. ATOMHOE SIpoO,
aNieMeHTapHbIe YacTHIlbL. JledekT Macchl, 2JHEpTHUs CBsI3U. PaqnoakTHBHOCTD

JIABOPATOPHBIE 3AHATHUA
1.Tlopspok u TpaBWiIa MPOBEACHUS JIADOPATOPHOTO DJKCHEPUMEHTA, WHCTPYKIUU K
nabopaTOpHBIM paboTam, TpaBuila TEXHUKHA Oe30macHOCTH. MeTorKa pacuera MOrpelirHoCTen
bu3NYECKUX U3MEPEHUH.
2. HI/IHaMI/IKa MOCTYHATCIIBHOI'O W BpalllaTCJIbHOT'O )IBPI)KCHHI;'I TBEPAOro Teia. HI/IHaMI/IKa
MEXaHMYECKON CHCTeMBbI. DKCIEPUMEHTaIbHOE H3YyUeHHE 3aKOHOB JMHAMUKH MEXaHHMYECKHX
CUCTEM. 3aKOHBI COXpPAaHCHUSA B MCXAaHUKE. HpI/IMeHeHI/Ie 3aKOHOB COXpaHCHUA IJIA OIPEACTICHUSA



JUHAMHYECKHUX XapaKTePUCTUK MeXaHW4Yeckol cucreMsel. Pacuet norpemnocreii. Carava oryera
U 3210 TAa JIA00paTOPHOii padoThI

3. DKCnepuMeHTalIbHbIE W3MEPEHUS M pacyeT IMapaMeTpoB LEMU IOCTOSHHOTO TOKa.
3aKOHBI ITIOCTOSIHHOTO TOKa, 3ak0oH Oma, J[xoyns-JIlenna, 3aKkoH coxpaHeHus: MOIIHOCTH. Pacuer
norpemHoctel. Craya oT4eTa v 3a10UTA JIA0OPATOPHOM padoThI.

YerBeprhlil ceMecTp
(4eTBepTHIN N3yUaeMblil ceMecTp)
dopmMa TeKyIero KOHTPOJIs
Konrpoabnasi padora Ne 4

Odopmiienue nucbMeHHOH padoTsl coriacHo MU-01-02-2018 «O61mme TpedGoBanus K
MOCTPOECHHUIO U 0()OPMJIEHHIO YUeOHOIH TEKCTOBOI TOKYMEHTAMI»

® BLINOJHEHHbIE KOHTPOJIbHBbIE Pa0OThl OGOPMIISIIOTCS B IIKOJIBHOM TETpaaud B
pykormucHoi dopme. TekcT JomKeH ObITh HAalKMCaH YETKUM pa300pUYMBBIM MOYEPKOM (CHHUMU
WIA YePHBIMHU YepHWIaMH (IIACTOi)) Ha 00enuX CTOpOHAX TETPAJHOTrO JHCTA C BHICOTONH OYKB U
uudp He MeHee 2,5 MM. PaccTosiHue MeX 1y OCHOBaHHUSIMH CTPOK 8-10 Mm.

® Homep eapuanma onpeodensaemcs no nocieoueil yugppe nomepa 3a4emuoii KHUMNCKU
(muugppa cmyoenma). Hanipumep, Homep 3aueTHOM KHOKKA 19982011, 3HauuT HOMep BapuaHTa
KOHTpPOJIbHOM paboThl 1o ¢pusuke Ne 1. Homepa 3a0au, komopuwie cmyoenm 001)iceH 6K1104 UMb
6 C6010 KOHMPOJIbHYIO padomy, onpeodensaiomcsa no maodauye (cm. Huice).

® 3AJIAYN (YCJIOBUA 3AJ1AY), BXOAAIIUE B BAPUAHT, COAEP/KATCSH B
YYEBHOM MOCOBUU «OCHOBbBI ®U3UKN», YACTD 1l (CTP. 231-254).

® YUEEHOE ITOCOBUE «OCHOBbBI ®U3UKM», HACTDb |l naxoaurcss B mamke
YYEBHUKMN.

® Ha tutynpHOM JincTe (Ha OOJIOXKKE TeTpaau) Kakaou o(opmileHHOW paboThl ciexyer
MIPUBECTH CBEJCHHUS IO CIICAYIONIEMY 00pasily:

MMHUCTEPCTBO HAVKM 1 BBICILIEI'O OBPA3OBAHIMS POCCUMCKOM ®EJIEPALIMNA
DezepalbHOE TOCYIAPCTBEHHOE BFOKETHOE 00pa30BaTEIbHOE YUPEKICHHUE BBICIIEr0 0Opa30BaHus
«3abaiikanbCKuil rOCYAapCTBEHHBIH YHUBEPCUTET»

(®T'BOY BO «3abl'VY»)

KonTpoabHasi padora Ne

IIo

CrynenTa rpynmsl No 3a4eTHON KHMXKH BApPUAHT

®.N.0. ctyaeHTa

PaboTa nonyyeHa yHUBEpCUTETOM

Oruenka paboThbl

Penensenr Jlata npoBepku




® KoutposibHass padora caaercsi npenoaaBateqio kadeapsl ¢usuxu 3aol'y,
BedylieMy MNpaKTH4YecKHe 3aHATHA 10 JUCHHMIUIMHe «Pusukar, BO Bpems
IK3aMeHAIlMOHHOH ceccnu (paMuinio npenoaasaresisi cjelyeT CMOTPeTh B PacliCaHUH
3aHATHIL).

KonTpoabnas padora Ne 4, cm. Tadaunna

Tabauya
Bapuanm Homepa 3a0au
1 801 811 901 921
2 802 812 902 922
3 803 813 903 923
4 804 814 904 924
5 805 815 905 925
6 806 816 906 926
7 807 817 907 927
8 808 818 908 928
9 809 819 909 929
0 810 820 910 930

PexoMeHnaanuu K opopmJIeHUIO 3a1a41

® YMeHue peuarb (I)I/I?»I/I‘ICCKI/IG 3aJa4uun an/I06peTaeTc;1 CUCTEMATHUYCCKHMMHU
YIOpa)KHCHUAMMU. YTo0BI MOATOTOBUTHCA K BBIIIOJIHCHUIO KOHTPOJBHOTO 3aAaHusA, CIICAYCT IMOCIIC
HU3YUCHUA OUCPCOAHOTO pa3acia y‘le6HI/IKa BHUMATCJIbHO U3YUYNUTh ITOMCUICHHBIC B HEM ITPUMCPLIL
PCIICHM A THUIIOBBIX 3a/1a4.

® YcioBUE KaXIOW 3aJauyd B KOHTPOJBHOH pabOTe HAJ0 3ammMcarh IOJTHOCTBIO 03
COKpAIIIEHUH, YKa3aB HOMEDP 3aJIauH.

® Hanpumep:

a). 3a0aua Ne 121.

b). Venosue. B nepeBsiHHbIil 1ap Maccoit M= 8 Kr, OABEIICHHBIH ...
¢) Cywynocmo aenenus.

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

e). Pemenue. ....

® [lepen HavanmoMm peuieHHs 3aJaud HeoOXoauMo KpaTko (1-2 mpeyioxeHus) onmucarhb
CYIIHOCTH SIBJIEHUsI, paccMaTpuBaeMoro B 3agade. CopMynupoBaTh 3aKOHbI, ONKCHIBAOIINE
paccmaTpuBaeMoe sIBJICHHE, B 00111eM BH/ie CJIOBaMU U aHATUTHUYECKU. DOPMYIIbI TOJIKHBI OBITH
HalMcaHbl OT PYKH C MPUMEHEHHEM JIATUHCKOTO M IpedecKkoro aidaBuTOB, ¢ paciiugppoBKoi
BCeX OYKBEHHBIX 0003HAYEHM .

® B Tex ciyyasx, KOTrJa BO3MOXKHO, BBIMOJHUTH NMOSICHAIOLIMI PHCYHOK (YepTex),
MOMOIIBI0 YEPTEKHBIX MPUHAAIESKHOCTEH, ¢ 0003HAUEHUAMH (QUIypHPYIOIIUX B (HopMyrnax
JIJIOB, pACCTOSIHUM, HampaBlIeHUH BEKTOPOB, a Takke TIpaduKH, WUIIOCTPUPYIOIINE
3aKOHOMEPHOCTH pacCMaTPUBAEMOTO SIBJICHHUS.

® Ka:xxablii mar peuieHus: HeoOXOJUMO CONMPOBOXKIATH CIOBECHHIM 00OCHOBaHHEM,

Harpumep:
- Ha OCHOBAHMH 3aKOHA........ , - TIO ONPEACTICHHIO. . ... ... , - M3 TEOMETPHUYECKHX COOOparKeHHH,
CIIEYIOIMX U3 PUCYHKA...... , - UCTONB3ys TaOmuiy...... , - UCHONB3ys Tpaduk........ , -

HaIpaBJICHHUA BEKTOPOB OMPEACIIACM COIJIACHO IMpaBUIy....... ..... n T.II.



® YyicioBble 3HAYCHUs BEJIMYMH NPH MOJCTAHOBKE MX B PACUETHYIO (HOpMYIy clieayer
BhIpakaTh TOJbKO B enuHHIax CH. YucnoBble 3HaUYeHUS GU3NYECKUX KOHCTAHT M TAOJUYHBIX
Kod¢duimeHToB npuBenaeHsl B [Ipunoxenun A, yuebHoro nocobust «OcHoBbI Guszukm» Yacts |,
Yacrs II.

® [Ipu mojcTaHOBKE B pacyeTHYIO (GOopMyly, a TaKKe MPH 3aliCH OTBETa YHCIIOBBIC
3HAUEHUS BEJIMYMH CIICYET 3alMChIBaTh B CTaHmapTHOU hopme. Hampumep, BMecto 3520 Hamo
3aIMcaTh 3,520'103, BMmecto 0,00129 Hamo 3anucaThb 1,29-10‘3 U Tak jJajee.

® [loacTaHOBKY 3HAYEHUH (PU3NUECKUX BEIIMYMH B PACUETHYIO (POPMYILY HaJIO IPOBOAUTH
C COOJIIOICHNEM TTPABUII PUOIMKEHHBIX BBIYMCICHUHN. [101ydnB YMCIOBON OTBET, OLIEHUTD, T'1Ie
9TO IeNecooOpa3Ho, €ro NpaBAoONoNo0HOCTh. B psne cimydyaeB Takas OICHKAa IIOMOTaeT
OOHApYXKUTh OMIMOOYHOCTH IMOIYYEHHOrO pesyibrara. Hampumep, KO3(pQHUIHMEHT MOIE3HOTO
JICHCTBUSL TEIUIOBOW MAIIMHBI HE MOXET OBITh OOJbINE CIUHMIIBI, DJICKTPUYCCKHHA 3aps He
MOeT ObITh MEHBIIIE IEMEHTAPHOTO HeKTpHYeckoro 3apsaa e =1,69-10"° K, ckopocts Tera
HE MOXXET OBITh OOJIbIIIE CKOPOCTH CBETA B BAKYYME C = 3-10® m/c u Tak nanee.

® B paborax cienyer IPUMEHATh CTaHIAPTU30BAHHBIC €AMHUIIBI (PU3UUYECKUX BEIUYHH,
X HauMeHOBaHHs W oOo3HaueHusi B coorBercTBUU ¢ ['OCT 8.417-81. IlpumeHenne pasHbIX
cucteM 0003HaueHUs! GU3NYECKUX BEIIMYMH HE JOMYCTUMO.

B Ttexcre He gomyckaercs:
- 0003HaYaTh pPa3TUYHbIC BETMYMHBI WM TAPAMETPBI OJTHUM U TEM KE CUMBOJIOM;
- IPUMEHSTH COKPAIICHHUS CJIOB, KPOME YCTaHOBJICHHBIX MTPaBUJIAMU PYCCKOH opdorpadum;
- COoKpamiaTh 0003HaYeHUs eUHUI] (PU3NUECKUX BEIUYHH, €ClIM OHU YHoTpebistorcs 6e3 uudp,
32 WCKIIOYCHUEM eIWHHI (PU3MYECKUX BEIIMYMH B TOJOBKaX M OOKOBHWKAaxX TaONUI] W B
pacundpoBKax OyKBEHHBIX 0003HAUYECHUHN, BXOASAIINUX B (OPMYIIbI U PUCYHKU;
- TPUMEHATHh 0€3 YHUCIIOBBIX 3HAYCHUN MaTeMaTHYeCKHe 3HaKu, Hampumep, > (Oombiie), <
(meHbl1e), = (paBHO), a Takxke 3HaKU N (HoMep), % (MPOLIEHT).

BoinosiHenue j1adopaTopHbIX padoT

JIaGopatopHble pabOThl MPOBOAATCS BO BpeMs SK3aMEHAIMOHHBIX ceccuid. lLlenp
7a00paTOPHOTO TPAKTUKyMa — H3YYUTh (DU3WUYECKHE SIBICHUS; yOSIUTHCS B IPABHILHOCTH
TEOPETUYECKUX BBIBOJIOB; IMPHUOOPECTH COOTBETCTBYIOIME HABBIKM B OOpallleHuu ¢
¢uznueckuMu  npubopamMH, HAy4dUThCs ~ 00pabaTbiBaTh, AHAIM3UPOBATH  PE3YJIbTATHI
HKCIEPUMEHTAIbHBIX W3MEPEHUH U OLIEHWBAaTh MX IOTPELIHOCTH, Oojiee TIyOOKO OBIIAJIETh
TEOPETUIECKUM MaTEPHATIOM.

Beimonnennyto naGopaTopHyto pabory cieayeT odopMiIsTh B BHUAE omuema
(npomoxkona). OTd4er mo nabOpaTOpHON paboTe SBIAETCS OJHUM W3 BHJIOB TEXHHUYECKOM
JOKYMEHTAIUH U JOJDKEH YIOBIETBOPATh TpeOOBaHUAM cTaHIapToB. OOmMMHU TpeOOBAHUAMH K
OTUYeTy 1O JabopaTOpHON paboTe SBISIOTCS:

— YeTKOCThb MOCTPOEHUS;

— JIOTHYECKas IMOCIIe0BATEILHOCTD H3JI0KEHHUS MaTepraa;

— yOeauTenbHOCTh apryMeHTallluu;

— KpaTKOCTh U TOYHOCTH (POPMYITMPOBOK, UCKITFOUAIOIIMX BO3MOXHOCTh CYObEKTUBHOTO
¥ HEO/IHO3HAYHOT'O TOJIKOBAHUS;

— KOHKPETHOCTB U3JI0KCHHUS Pe3yJIbTaTOB Pa0OTHI;

— JI0Ka3aTeJIbHOCTh BHIBOJIOB U OOOCHOBAHHOCTH PEKOMEHJAIIUH.

OTtuer no nmabopaTopHON paboTe BBITIOIHIETCS KaXKABIM CTYACHTOM CaMOCTOSITEIHHO.
Jonyckaercss oQOpMIsATh OJMH OTYET Ha TPYNNY U3 JBYX-TPEX CTYAEHTOB, €CIH IpH
NIPOBEICHUH J1a00paTOPHOI pabOTHI CTYACHTHI IOKA3aJIM XOPOIIYIO TIOATOTOBICHHOCTh W OTYET
NPEeJICTaBIsIeTCs Ha MIPOBEPKY K KOHILY TEKYIEro 3aHATHSL.



OTuer JODKEH BKJIIOYATh: MUMYIbHbIL JUCH, B68e0eHUe, ONUCAHUEe YCMAHOBKU U
MemooOuKu IKCnepuMenma; OCHOBHble pacyemHvle HOpMYnbl, pe3yibmamvl pabomvl U UX
aHanuz, 3aKioyeHue.

Ha TuTyabHOM JiMcTe yKa3bIBaeTCs: Ha3BaHME MHUHUCTEPCTBA, Ha3BaHHE Y4EOHOIO
3aBe/ICHUs, Ha3BaHUE Kadeapsl, Ha3BaHUe PaboThI (JTabopaTopHas C yKazaHUEM TeMbl), (pamuius
U UMHUIMAIBI CTYy/ACHTa, ero mudp (HoMep 3a4eTKH), HOMEp TpYMNIbl, GaMuUiIus U UHHUIHAATBI
MperoaaBaTes, MPOBEPUBIIETO padoTy (cM. IpUMep).

MMHUCTEPCTBO HAYKHU U BBICHIET'O OFPA30OBAHUS POCCHUMCKOM ®EJEPALIMNA
denepanbHOE TOCYIaPCTBEHHOE GFOKETHOE 00pa30BaTEIbHOE YUPEKACHHIE BBICIIETO 00pa30BaHms
«3abaiiKabCKUil rOCYAapCTBEHHBIM YHUBEPCUTET»

(®I'BOY BO «3a06I'Y»)

Kadenpa Ouzuku
®DaKyJbTeT ['pymma
No 3aueTHON KHIKKH CryneHt
IIpoToko.a

K J1abopaTopHoii padoTe Ne

(Ha3BaHue paboTHI)

Jara [Toamucs npenoaasaresb

® Beenenue JODKHO KpaTKO XapaKTepHU30BaTh MCCIEAYEMOE SIBJICHUE
(mpouecc, 3akoH, npubop). Bo BBegeHMM HEOOXOOUMO yKas3aTh IeJib JaHHOU
paboThl. BBeneHue 10MmKHO ObITh JAKOHUYHBIM U KPATKUM.

® OnucaHue yCTAHOBKH M METOAUKH JKcIepuMeHTa. B pasnene cienyer
KpPaTKO OMKCaTh METOJUKY SKCIEPUMEHTA U MPUOOpP (YCTAaHOBKY), UCIOJIb3yEeMbIH
JUTSL BBIMIOJTHEHUST TabopaTopHOil paboThl. [Ipu 3TOM HEOOXOAMMO yKa3aTh, KaKUe
napaMeTpbl UCCIEAYEeMOM CHUCTEMBbl U3MEHSIOTCS B Ipoliecce padoThl U YTO MPH
3TOM u3Mepserca. B Tom ciydae, korma sabopaTopHas padoTa COCTOUT U3
HECKOJIbKMX 3aJ]aHuif, HEOOXOAMMO sl KaXJO0ro M3 HHUX MPUBECTH CBOIO
METOAUKY U3MEPEHHM.

® OcHOBHbIEC pacyeTHble (opMyJbl. B gaHHOM pasgene npPUBOISITCSA
TOJILKO T€ (OPMyINbI, KOTOpble OYyIyT HCIOJIb30BaHbl MNpu 00paboTKe



DKCIIEPUMEHTAJLHBIX ~ pE3yJdbTAaTOB, BKJIOYas  (GopMynbl i pacuera
norpenrHoctel u3mepennii. Bece npomexyrounsie popmyIibl He MPUBOISATCS.

® PesyabTaTrhl padoThl M MX aHadu3. B sTOM pasmene ordera JOHKHO
U3JIaraThCs MIOCTIeIOBATEIHHO CoJiepKaHue BBITTOJTHIEMOM paboTHI:
NpeIBapUTEIbHBIE pacdeThl, pe3yJbTaThl JAKCICPUMEHTa W WX aHaJu3.
Heo0xoaumMo TpUBOAWTH YHMCIIOBBIC pPacydeThl, Jelias CChUIKM Ha HCIOJb3yeMbIC
pacuetHeie Qopmynbel. Ecnmm  pacderHas BeTMYMHA HUMEET Pa3MEPHOCTH,
HE0OX0IMMO €€ yKa3biBaTh. OKOHUYATEIbHBIE PE3yJIbTaThl IKCIIEPUMEHTA CIIEAYET
MIPUBOJNTH B BHJIC U3MEPCHHBIX BEJIMYWH, TAOIUI] M TPAUKOB B 3aBUCHMOCTH OT
I1eJIM JTa0OpaTOPHON PabOTHI.

PesynbTaThl mpeaBapUTENBHBIX PACYETOB HEOOXOAUMO TPUBOAUTH C
TOYHOCTBIO 70 Tpex 3Hadammx mudp. OKoHYaTENbHBIC PE3YJIbTATHl CIEAYET
3aMMChIBATh B PAIMOHATU3UPOBAHHON (PopMe C yKa3aHWEM CpEIHETO 3HAYCHUS
M3MEPEHHOW BENMYMHBI (X), abCOMIOTHON MOTPEMIHOCTH (HOBEPUTEIBHOIO

WHTEpBaia) AX, a TAaKKe OTHOCHTENbHOMN norpemHoctn f(X):

x=((x)£AX)-10", f(x)= X~ %.

()

YuciieHHOEe 3Hay€HUWE W3MEPEHHON BEJIMYMHBI CIEAYET 3aluchiBaTh B
3aBUCUMOCTH OT BEJHMYMHBI MOTPEHIHOCTH H3MepeHuid. Hampumep, pesynbraT
U3MEPEHHUS TEPMOJIMHAMUYECKON TeMIIepaTypbl

T =(1,04+0,09)-10° K, (T)=9%.

B tabnuuax ciegyer yka3zaTh KaK HMCXOJHbIE BEJIWYUHBI, TaK U PE3YJIbTAaThl
DKCIIEPUMEHTAa C YKa3aHWEM MOrPEIIHOCTEd UW3MepeHul (JI0BEpUTEIbHBIX
WHTEPBAJIOB).

Ha rpadukax TeopeTHuecKyr0 3aBUCUMOCThH CJEAyeT OTMe4aTb B BHJE
TOYEK, a IKCIIEPUMEHTAIBHYIO 3aBUCUMOCTb — B BUJIE KPY>KKOB, KDECTUKOB U T.1. C
yYKa3aHUEM JIOBEPUTEIbHBIX HWHTEPBAJIOB H3MEPEHHUS] IO BCEM KOOpJIMHATAM
rpaduxa.

B tabnunax cienyer yka3aTh Kak MUCXOJHbBIE BETMUYMHBI, TAaK U PE3YyJIbTaThl
HKCIIEPUMEHTAa C YKa3aHMEM TMOTPEIIHOCTeW U3MEpeHUil (AOBEpPUTENbHBIX
WHTEPBAJIOB).

Ha rpadukax TeopeTHdecKyro 3aBUCUMOCTb CIEAyeT OTMeuYaTb B BUJE
TOYEK, a IKCIIEPUMEHTAIBHYIO 3aBUCUMOCTb — B BUJIE KPY’KKOB, KDECTUKOB U T.J. C
YKa3aHUEM JIOBEPUTEIBHBIX HWHTEPBAJIOB H3MEPEHHSI 10 BCEM KOOPJIMHATAM
rpaduxa.

® Jakiaovyenne. B 3akimioueHUM JIOJDKHBI  OBITh  W3JIOKEHBI  BBIBOJIBI.
CopnepxaHue BBIBOJIOB 3aBHCHUT OT LieiM paboTel. B Tex cimywasx, Korna Lenbro
paboThl SBISETCA M3yYEHHE KaKUX JMOO 3aKOHOB WM SIBICHHWM, B BBIBOJAX
HEOOXOUMO CAENAaTh 3aKIOYEHHE O TOM, MOATBEPIKAAIOTCA JIM JKCIIEPUMEHTOM
paccMaTpuBaeMble 3aKOHBI (siBJieHUs1). KputepueMm NOATBEPKIACHUS H3y4aeMOro
3aKOHA (SIBJIEHUS) SIBISETCA TOT (PAKT, YTO SKCHEPUMEHTAIbHBIE TOUKU (KPY>KKH)
Ha rpaduKe pacroiararTcs BAOJb JIMHEAPU30BAaHHOU (TEOPETUUYECKOM) MPSIMON B
npeeax J0BEPUTEIbHBIX HHTEPBAJIOB.



B Tex cnywasix, korma B XOZ€ BBINOJHEHUS JiabopaTOpHOW pabOThI
ONPEACTSIOTCS W3BECTHBIE KOHCTAaHTHl (Hampumep, moctostHHas I[lmanka h
koo duuuent Ilyaccona y ans U3BECTHOTO ras3a, OTHOIICHUE 3apsi/ia AJIEKTPOHa K

e
€ero macce —), HEOOXOAMMO NPOBECTH CPABHEHHUE IOJYYEHHBIX PACUYETOB C
m

TaOJIMYHBIMU JaHHBIMH.

B BBIBOmax HEOOXOAMMO yKa3aTh COTJIACHE WM BO3MOXKHBIC MPUYUHBI
PACXOXIACHUS TCOPETUICCKUX M MPAKTHUECKUX PE3YyIhTATOB, a TAK)KE TaOIMYHBIX
JTAaHHBIX.

B konye cemecmpa coams 3x3amen (3auem). 3aumeHHbvle KOHMPOAbHBIE U
JaadopamopHvle padomuvl NPeOBAGIAIOMCA IKZAMEHAMOPY 60 8PEMA IK3IAMEHA
(3auema). Cmyoenm 00.1>¢ceH OblmMb 20MOB 60 8pema IK3ameHa (3auema) oamo
HOACHEHUA NO CYULeCmeEy peuleHus 3a0ai, 6X00AUUX 6 KOHMPOIbHYIO pAdony u
N0 3a4mMeHHbIM J1a00PamopHbIM Padomam.

dopMa NPOMeKYTOYHOTO KOHTPOJIsI
IK3aMeH

Crmcok 9K3aMCHAIIMOHHBIX BOIIPOCOB

1. DJIEMEHTBI KBAHTOBOI MEXAHUKHN U ®U3UKU ATOMA.

1.1. Onwitel Pezepdopna. SAnepnas monens atoma. CHEKTpbl U3TyYCHUS
aToMa BOJIOpOJaA.

1.2. Tlocrynmatel bopa. ChnekTp wu3iydeHuss atoma Bojopoaa 1o bopy.
OrpannueHHOCTh TeOpUM bopa 1 ee 3HaueHue.

1.3. T'unore3a pne-bpoiina. BonHoBbie cBolicTBa BemiecTBa. Judpakuus
AIIEKTPOHOB.

1.4. ITpunuun HeomnpeaeneHHocTH | elizenoepra.

1.5. BonHoBas pyHKuMs, ee PU3NUECKUI CMBICH, YCIOBHSI HOPMUPOBKHU.

1.6. YpaBuenue lllpenunrepa 1ist CTaiMOHAPHBIX COCTOSTHUAM.

1.7. YacTuupl B 0€CKOHEUHO TTyOOKON OJTHOMEPHOM MOTEHIUATBHOU SIMeE.

1.8. CocraB smpa, pasmepbl atoma u siipa. M3ortomsl, nzobapel. SnepHbie
CUJIbI U X CBOMCTBA.

1.9. Macca sapa. Jlegext Macchl. DHEPTHUs CBSI3U AIpa.

1.10. 3aBUCUMOCTh YJEIBbHOM CBA3U sJipa OT MAaccoBOro uwcnia. Peakius
JICTICHUS] U CUHTE3a SEp.

1.11. I[ToHnATHE paTiMOAKTUBHOCTH. 3aKOH PaJMOAaKTUBHOrO pacnajna. [lepuos
noJyrypacrnaja.

1.12. Tpu Buga paiMOAKTUBHOTO U3IIYYEHUS, UX XapaAKTEPUCTHUKHU.

1.13. Knaccudukarius 3J1eMEHTapHBIX YaCTUI[. AHTUYACTHUIIBI.



Y4eOHo-MeTOAUYeCKOe U HH(pOpPMALIMOHHOE 0O0ecnieyeHHue TUCIUIIMHBI

Ne Mecro n
/1 ABTOpBI Hazsanue roJl u3JaHus
1 2 3 4
OcHoBHasl auTeEpaTypa
1 |H.J. CaBuenko, Yura
T.B. Ky3pmuHa, OCHOBbI ®U31KU, YACTH | 2017
T.B. Paxnenona
2 |H.J. CaBuenko, Yura
T.B. Ky3pmuHa, OCHOBbBI ®U3UKU, YACTH I 2017
A.Il. IpyXuHuH,
T.B. Paxnenosa
3 |T.H. Tpodhumona Kypc dusuknu M., 2010
4 | A.P. Bepxotypos, dusnka: yuebHOE mocodue A Yura, 2018
B.A. lllamonuH, 6aKaﬂaBp03
C.10. benkun
JlononHuTenpHas IMTeparypa
5 |U.B.Caseinbes. Kypc obmieit dusuku, 1. 1, 2, 3 CIIo., 2007
6 |T.N.Tpodumona Kypc ¢husuku ¢ npumepamu perieHus M., 2010
3ajga4, T. 1, 2
7 |A.A. letnad, CripaBo4YHUK 10 U3HKE M., 2005
b.A. SIBopckuit
8 [C.D. ®pum Kypc obmieit pusuku, T1.1,2,3 CII6., 2007
9 |M.E. Uponos 3agaun no obmel Gpusnke P u/nx, 2005
CobctBeHHble yueOHbIe TocoOus
10 | A.P. Bepxorypos, dusnka: yueOHbIe MaTepUabl U Yura,2007
C.10. bypwuiosa, KOHTpPOJIbHBIE pa0boThl. YacTs 1.
T.B. Ky3pmuHa
11 | A.P. Bepxotypos, ®dusuka: yueOHbIE MaTepUaibl U Yura,2008

C.I1O. benkun,
T.B. Ky3pmuHa,
H.H. JIuxanosa

KOHTpOJIbHBIE paboThl. YacTs 2.

Hpenoz[aBaTenb: JOLCHT Kaq)e,[[pbl (1)I/IBI/IKI/I, KaHAUAaT TCXHUYCCKUX HAYK
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3aBeayromias kadenpoit puU3NKU: JOKTOP MEAAroruueckux HaykK, mpodeccop
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Ky3pmuna TaTesHa ButanbeBHa

Jlecnenko CBeTnana IHHOKEHThEBHA




