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@oH OUEHOYHBIX CPeICTB I IMPOBEJICHUS IPOMEKYTOUYHOM AaTTECTALUH
oOyJaromuxcsi o AUCLUUIIIMHE SBISETCS YacThio (MPUIIOKEHUEM) K paboueil mporpamme
TUCUUIUINHBL «DPu3nkay. POHA OUEHOYHBIX CPEICTB JUIsl MPOBEIEHUSA MPOMEKYTOUHOU
aTTecTalliu OOydYaIoIUXCsl MO0 AUCLUHUIIIMHE pa3paboTaH B COOTBETCTBHH C OOIIEH YacThIO
(GoHAa OLIEHOYHBIX CPEACTB UIsI NPOBEICHUS MPOMEKYTOYHOM aTTeCTallil OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbl, KOTOpasi YCTaHABIUBAET CUCTEMY OLICHUBAHUS PE3yJIbTAaTOB
MPOMEKYTOUHOM AaTTeCTallud W KPUTEPUU BBICTABJICHHUS OIEHOK. MDOHA OIIEHOYHBIX
CPEICTB IJisi MPOBEACHUS MPOMEKYTOUHOM aTTeCTaluu OOyYarouuxcs MO JUCUUILIAHE
yCTaHaBIMBaeT (GOpMBI M  TPOLEAYPHl TEKYIIEr0 KOHTPOJIA  YCIEBAaEMOCTH MU
IPOMEXKYTOUHOM aTTeCTalli 00yJarouXcs 0 JUCIUILIUHE.

1. IlepeyeHb KOHTPOJHUPYEMBIX Ppe3yJbTATOB OOy4YeHHMs 10 JAUCHUILIMHE,
00beKThbI OLlCHUBAHNUS U BU/IbI KOHTPOJIA
Cormacuo PIIJI, ocBoeHne yueOHOTO Marepuaia JUCIUIUIMHBI 3aIJIJAaHUPOBAHO B TEUCHUE
IByX ceMecTpoB (3,4 cemecTpa yueOHOTO MUIaHa) U pa3douTo Ha 8 yueOHbIX Moayneit. [Ipu
M3YYeHUH JUCUUIUIMHBI TMPEIyCMOTPEHBl ayAUTOPHBIE JIEKIMOHHBIE, J1a0OpaTOpPHBIC
paboThl, a TAKXKE CaMOCTOATENbHAsA padoTa CTyI€HTOB. B paMkax 0CBOEHHUSYy4EOHOTO
MaTtepuajia JUCHUIUIMHBI (POPMUPYIOTCS KOMIIOHEHTHI KOMIETEHIUN 3Hamb,ymems,
énademo, ykazanuble B PIIJ[, koTOpble BBHICTYMAIOT B KAU€CTBE KOHTPOJIMPYEMbBIX
pe3yJIbTaToOB 00y4YeHUs 1Mo Jucuuruivae (tadm. 1.1).

KoHTponb ypOBHSI YCBOEHHBIX 3HAaHUM, OCBOCHHBIX YMEHUH M NPUOOPETEHHBIX
BJIQJICHUI OCYILECTBIISIETCS B paMKaX TEKYLIETro, pyOeHOro U MPOMEXKYTOUYHOIO KOHTPOJIS
OpU U3YYEHUH TEOPETHMUECKOTO MaTrepuana, cllau€ OTYETOB IO J1abOpaTOpHBIM padoTawm,
aud.3auera ¥ dk3ameHa. Bunbl KoHTposis cBefeHsl B Tadbauiy 1.1.

Ta6nuua 1.1. [lepeueHs KOHTPOIUPYEMBIX PE3YIHTATOB 00yUEHUS IO JUCIUILINHE

Bua koHTpOIS

Texkyuuii Py0exxubiii HToroswlii

KoHTposupyeMble pe3ybTaThbl 00yueHus mo gucuuminne (3YBb)

cm3 | To | oaP | T/KP| Dxsaven | AP
3a4gyerT

YcBoeHHBIE 3HAHUSA

3.1 3HaTh OCHOBHBIC (U3UUYECKUE SBICHUS U OCHOBHBIC
3aKOHBI (PU3UKH, TPAHUIIBI UX TPUMEHUMOCTH, BO3MOKHOCTH "3 TO | OJIP TB TB
HMCHOIb30BAHUA B IPAKTUYECKUX MPUIIOKECHUAX

3.2 3HaTh Ha3HAYCHHUE U PUHLIUIN JICUCTBUS BayKHEUIIINX
¢bu3nuecKux mpuoOOpPoB U 00HEKTOB POHECCUOHATTLHOM C OJIP
NESATETLHOCTH, CPEJICTB U3MEPEHHUI W KOHTPOJISI

3.3 3HaTh METO/IbI pelieHus (PU3NIECKHX 3a/ad, - P
COOTBETCTBYIOIIMX dJIeMEHTaM PodeCcCHOHAIBHON 1-8 113 113
JEeATEILHOCTHU

OcBoeHHbIE YMEHUs

V.1 YMeTh aHaTU3UPOBaTh U OOBACHATH IPUPOIHBIC
SIBJICHUS] ¥ TEXHOTC€HHBIC Y(DPEKTHI C O3UITUI C TO
dbyHIaMEHTANBHBIX (PU3UIECKUX TPEICTABIICHUN

V.2 YMeTh yKa3bIBaTh, KaKMe€ 3aKOHBI ONMCHIBAIOT JAHHOE
SABJICHUE WIN YPPEKT, BHIICIATh (PU3NYECKOE COIePIKaHUE B u3 onp | KP 3 3
NPUKJIaJHBIX 3a/1a9aX, IPOBOIUTH OMCK U CHCTEMATH3aLUI0 1-8

CooTBeTcTBYIOIIEH HHPOPMALIUU

V.3 YMeTb UCIOJIb30BaTh OCHOBHBIE TOHATHS, 3aKOHBI U
MoJieNn (PU3UKHU, ONIEPUPOBATH UMU JIJISI PEIICHUS C B TB
MPUKJIAJHBIX 33134

V.4 YMeTh IPUMEHATh METOJIbI (PU3UKO-MATEMATUYECKOTO
aHaJiM3a Jjis pelICHMS IPUKIAagHbIX 3aJa4, HCIOJIb30BaTh

C OJIP T 113 113
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Bua koHTpOIS

Texkymmid Pyo6eskHblii HTorosmlii

KoHTposupyemble pe3ybTaThbl 00yueHus no gucuuminne (3YBb)

cm3 | To | oap | T/KP| Dxsamen | AP
3a4gyer

aJICKBaTHBIC METOJIBI (PU3UIECKOTO U MATEMATUYECKOTO
MOJIETTMPOBAHUS U pacyeTa ¢ MpUMEHEHHUEM POrpaMMHBIX
CPEICTB

OcBoeHHBIE BJIAJICHUS

B.1 BriayieT HaBbIKaMH HCIIOJIb30BaHHSI OCHOBHBIX
o0mmehu3nyecKrx 3aKOHOB M MIPUHLIUIIOB B BAYKHEHIIINX
HPaKTUIECKUX MPUIIOKECHHUSIX, METOAAMH PEIICHHUS TUITOBBIX
3a7a4

OJIP 113 113

B.2 BnasieTs HaBbIKaMu UCMOJIb30BaHUSI METOJIOB (PU3NUECKOTO
Y MaTEMaTUYECKOTO MOJEIMPOBAHNS B HHXKEHEPHOM
IIpaKTHUKE, aHaJIN3a U UHTEPIIPETUPOBAHUS €TI0 PE3yIbTaTOB, B OJIpP 113 113
TOM YHCIE C UCIOJB30BaHUEM MPUKIIAAHBIX IPOrPaMMHBIX
CpeOCTB

B.3 BiageTs HaBBIKaMU MOKMCKA, 0T60pa, cUcTeMaTus3anuu,
aHann3a v 0000IIeHNS HAyYHO-TEXHUUECKOU HHPOpMaIIuu, ee
WHTEPIPETAIMH U IPEIICTABICHUS B BUJIE TEKCTOB, TaOIHII,
rpaduKoB, TUATPAMM

OJIP 113 113

C — cobecedosanue no meme, U3 — unousudyanvroe saoanue, TO — Kon10K8UyM (Mmeopemuyeckuil Onpoc),
OJIP — omuém no nabopamopnoti pabome, T/KP — pybescrnoe mecmuposarnue (konmpoavhas paboma), TB
— meopemuyeckuii onpoc, 113 — npakmuyeckoe 3adanue.

WTOroBOii OLIEHKON JOCTH>KEHHS pPe3ylbTaToB OOyUeHHUs MO JUCUUILIMHE SBISAETCS
NpPOMEXYTOUHasl arrectanusi B opme nud.3ayera U SK3aMeHa, MPOBOAMMAS C YUETOM
PE3yABTaTOB TEKYLIETO U pyOEKHOTO KOHTPOJIS.

2. Buabl KOHTPOJISI, TUNOBbIE KOHTPOJbHBbIE 33JaHUSl U IIKAJbI OLEHUBAHUS
pe3yJIbTaTOB 00y4eHus:

Texymuii KOHTPOJIb YCIIEBAEMOCTH HMMEET LENbl0 OOeCreueHne MaKCUMaTbHON
s exTHBHOCTH y4eOHOTO MpoIiecca, YIpaBieHUue MporeccoM (popMUpPOBaAHUS 3aTaHHBIX
KOMIIETEHUIUA OO0y4YaeMbIX, TIOBBIIIEHUE MOTHBAaLMU K Yydyede U MpeaycMaTpuBaeT
OLICHMBAHUE X0J1a OCBOCHUS AUCUUILIMHBL. B cooTBeTcTBUU € [l0N0KEHMEM O TPOBEAEHUN
TEKYILIEro KOHTPOJISI YCIIEBAEMOCTH M MPOMEXKYTOYHOM arTecTaluu OOydYarolIMXCs IO
oOpa3oBareNbHBIM IpOrpaMMaM BBICIIETO OOpa3oBaHUs — IporpaMmam OakajgaBpuaTta,
cnenquanurera W Maructparypsl B IIHUIIY npemycmorpensl crneayroomue BUIBL U
NEPUOJUYHOCTD TEKYILIEr0 KOHTPOJISI YCIIEBAEMOCTH 00YyYarouXCsl:

- BXOJIHOM KOHTpPOJIb, MPOBEpPKA MCXOJIHOTO YPOBHS MOATOTOBICHHOCTH 00y4aeMOro
1 €r0 COOTBETCTBHUS MPEIBABISIEMbIM TPEOOBAHUSAM JIJI1 U3YUCHUSI JAHHOW JUCHIUTLIUHBL;

- TEKYIIUI KOHTPOJIb YCBOCHUSI MaTtepuaiia (ypOBHSI OCBOEHHUSI KOMIIOHEHTA «3HATh»
3a/IaHHBIX KOMIIETCHIIMI) HA KaXKJOM TPYNIOBOM 3aHATHM M KOHTPOJb MOCEHAEMOCTHU
JICKIIUOHHBIX 3aHSITHIA;

- TPOMEXYTOYHBIM M PYOEKHBIM KOHTPOJIh OCBOCHHS OOYYaeMBIMH OTHEIbHBIX
KOMIIOHEHTOB «3HAaTbh», «yMETb» 3aJJaHHbIX KOMIICTCHIIMI IMyT€M KOMIBIOTEPHOTO WIIU
OJIaHOYHOTO  TECTUPOBAHUS,  KOHTPOJIBHBIX  OINPOCOB,  KOHTPOJBHBIX  paboT
(MHAMBUAYAJBHBIX JOMAIHUX 3aJaHUM), 3allUThl OTYETOB MO JaOOpPaTOPHBIM paboTam,
pedepaTos, 3cce U T.A.

PyGexxHblli KOHTPOJb MO JUCHMUIUIMHE MPOBOAUTCS Ha CIENYIOLEH Henene Mocie
OPOXOXKIAECHUS MOJIYJs AUCUUIUIAHBI, a IPOMEXYTOUYHBIA — BO BpeMs KaxIoro
KOHTPOJIBHOTO MEPONPUATHS BHYTPH MOAYJIEN AUCUUTUINHBL




- MEXCECCHOHHAas aTTECTalldsl, €IMHOBPEMEHHOE TIOJIBEICHUE HTOIOB TEKYIIEH
YCIIEBAEMOCTH HE MEHEE OJHOr0 pa3a B CEMECTpP IO BCEM AUCLUIUIMHAM I KaXKJ0ro
HaIpaBJICHUS] TOATOTOBKY (CIENUAIBHOCTH), Kypca, TPYIIIbL;

- KOHTPOJIb OCTaTOYHBIX 3HAHUM.

2.1. Tekymuii KOHTPOJIbL YCBOCHHSI MaTepHaJia

Tekymuii KOHTPOJIb YCBOGHHMS Marepuana B ¢dopMme coOeceoBaHUS WM
BBIOOPOYHOTO TEOPETUYECKOTO ONpoca CTYACHTOB TPOBOAUTCS IO KaKIOM TeMe.
PesynbraThl Mo 4-0amyibHOM IIKaJie OLEHHUBAHMS 3aHOCSTCS B KHIDKKY MpENoAaBaress U
YUUTBIBAIOTCS B BHUJE MHTETPajJbHOM OLEHKH TMpPU MPOBEICHUU MPOMEKYTOUHOU
aTTecTaluu.

2.2. Py0e:xHBIH KOHTPOJIb

PyOexxHpIli KOHTPOJL ISl KOMIUIGKCHOTO OIICHWBAHHS yCBOCHHBIX 3HAHUH,
OCBOCHHBIX YMEHMI U MPUOOPETEHHBIX BIaJCHUN B (POpPME 3aIUTHI TAOOPATOPHBIX padoT U
PYOSKHBIX KOHTPOJIBHBIX pa0oT (TTOCIe U3yYeHUS KaXKO0TO MOAYJIS YIeOHOW JUCITUTUTHHBI).

2.2.1. 3amuTa JadopaTopHbBIX padoT

Bcero 3ammanupoBano 20 naboparopHbeix paboT. TumoBbie Tembl J1a00OpaTOPHBIX
pabot npuseaens! B PI1I.

3amura J1a0opaTopHOl pabOTHl MPOBOAUTCS WHIWBUIYAIBHO KAXKIBIM CTYIEHTOM
WJIM TPYNION cTyAeHTOB. THUIIOBBIE 1IKajla U KPUTEPUHU OLIEHKH IIPUBEACHBI B 00IIEH YacTu
®OC ob6pazoBaTeIbHON TPOTPAMMBL.

2.2.2. PyOexxHasi KOHTpPoOJIbHasA padora

Cornacao PIIJ] 3arumanupoBaHo 8 pyOexHBIX KOHTpoOJbHbIX pador (KP) mocie
OCBOEHUSI CTyIE€HTaMH Y4yeOHbIX Monyiaed aucuuiuivabl. IlepBas KP mo momymo 1
«Mexanukay, Bropas KP — no moaynio 2 «Konebanust u Bonub», Tpetbsd KP — mo momysio 3
«Tepmonunamuka W craTucTuyeckas Qusuka», uerBepras KP — mo wmomymo 4
«JIEKTPOCTATUKA W TOCTOSHHBIN 3leKTpuueckuid Tok», nsaras KP — mo mopymo 5
«Marnetuzm», mecras KP — nmo monymo 6 «Ontukay, ceapmas KP — mo momynio 7
«KBanToBas ¢usukay, Bocbmas KP — mo mogymro 8 «SnepHas dpusnkay.

Tunossblie 3aganus nepsoit KP:

1. JlerkoBoi aBTOMOOWJIL HJWHOU [; = 4,5 M, ABWXKYIIUHCS CO CKOPOCTBIO Vi = 90
KM/4, OOTOHSIET aBTOIOE3 JUIMHOM [, = 15 M, JIBWXKYIIMICS CO CKOPOCTHIO V; = 60 KM/4.
Onpenenuts JIMHY Yy4acTka oOroHa L, T.e. pacCTOSIHHME MEXAY TOYKOM, B KOTOpPOH
nepeaHuii 6ammep aBTOMOOWIISI TOPABHSIETCS € 3aJIHUM OaMIIepoM aBTOIOE3/1a, U TOYKOM, B
KOTOpOM 3a1HUi Oamriep aBTOMOOWJISL MOPaBHSAETCA C MEPEeJHUM OaMIepoM aBTOINOE3/aA.
Kak n3menurest L, ecim CKOPOCTh aBTOMOOHIISL YMEHBIIUTCS 10 V, = 75 km/u?

2. C noMoIbi0 PEHTTEHOBCKOTO Jla3epa, paciioioKeHHOTO Ha KpyroBoi opoure H =
150 kM, TpeOyeTcsi YHHUUTOXKHUTb KpbUIATYIO0 pakeTy IIUHOW [/ = 5 M, ABIXKYIIYIOCA
ropu30HTAIBLHO CcO ckopocThio v = 300 m/c Ha BeicoTe 7 = 15 m. Kakoe paccrosiHue
IOPOJIETUT paKeTa 3a MPOMEKYTOK BPEMEHH MEXKIY «BBICTpEIOM» M €€ TopakeHuem?
Crnenyet a1 BBOAUTH YIIPEXKACHUE B HAIIPABJICHHUE JIA3EPHOTO JTyya?

3. YrioBoe nepemMelieHre, copepiiaeMoe TMckoM paauyca R=0,5 M, uaMeHsiercst 1o
3akoHy ¢=Bt-Cr, rae B=16 ¢, C=4 ¢*. Onpeneaurb yCKOpPEHHE TOYEK 000xa Koleca B
MOMEHT OCTAHOBKH U YHCIIO 00OPOTOB, KOTOPOE CAEIAET K ITOMY BPEMEHU KOJIECO.

4. Koneco Bpamiaercsi paBHOYCKOpeHHO U nenaetr N=240 o0opoToB 3a Bpems (=2
MUH. OnpenennuTs Ha4aJIbHYI0 4acTOTY BpPAILECHHS U YIIOBOE YCKOPEHHE KOJIECa, €CIIH B
KOHIIE JIBUKEHHUS KOJIECO Bpalllajioch ¢ yacToToi n=600 00/MuH.



5. CHapsin, neTeBIIui B BO3AyXe TOPU30HTAIBLHO CO CKOPOCTHIO V=50 M/C Ha BBICOTE
h=80 wm, pa3opBayicsi Ha aBe paBHbIC YacTH. OUH U3 OCKOJIKOB IOJIETENI BHU3 W yHaa Ha
3eMJII0 4yepe3 2 ¢ mocie pazpeiBa. OmnpeaenuTe yroja, mo OTHOUIEHWIO K TOPU30HTY, B
HaIpaBJICHUU KOTOPOTrO MOJIETE]I BTOPOIl OCKOJIOK U €r0 CKOPOCTb.

6. s cOopa KOCMHUYECKOTO «MyCcOpa» Ha OKOJO3E€MHON OpOMTE MOMKET OBITh
HCIIOJIb30BaHa CETh-JIOBYIKAa. C KakoM CKOPOCTBKO CTAHET [BUTAThCA KOCMUYECKUI
«mycopiuk» Maccor m; = 50 T, 000pyIOBaHHBIN TaKOW CEThIO M UMEIOIIUNA CKOPOCTh V| =
8,050 xm/c, mocne 3axBaTa BBIIIEAIIETO M3 CTPOSI CIyTHHKA Maccoi m, =1 T,
JIBUTABIIETOCA B MOMEHT 3axBaTa B TOM JKE€ HAIIPaBICHHHM, YTO M «MYCOPLIUK», CO
CKOpOCTBIO Vv, = 8,000 xkm/c?

Tunosslie 3aganus sropoii KP:

1. nuna ToHkKoro mpsimoro crepxkHs 60 cm, macca — 100 r. Onpenenurb MOMEHT
WHEPLUUHU CTEP>KHSI OTHOCUTEIBHO OCH, MEPHNEHAUKYISIPHOW K €ro JUIMHE W MPOXOISIIen
4yepe3 TOUKY CTEpKHS, yaal€HHY0 Ha 20 cM OT OHOTO U3 €r0 KOHIIOB.

2. Maremartuyeckuii MasTHUK JuymmHOM / = 1 M ycranoBneH B maudte. Jludr
TIOJIHUMAETCS C yCKOpeHueM a = 2,5 m/c’. Onpenenuts nepuox T KoaeOaHnii MasTHHKA.

3. V3 ogHOpOAHOTO IMcKa paauycoM R caenanu guanyeckuil MasTHUK. BHavane och
MPOXOJUT Yepe3 o0pa3ylollylo AHMCKa, MOTOM — Ha paccTOsHMM R/2 OT UEHTpa JuCKa.
Ornpenenutb OTHOILLIEHUE IEPUOJIOB KOJIECOAHMIA.

4. Touka coBepIllaeT rapMOHUYECKUE KOoJieOaHUsl, ypaBHEHUE KOTOPBIX X = A4 sin @ ¢,
e A =5 cM, =2 c¢'. B MOMEGHT BpeMeHH, KOra TO4Yka o0Jafana IMOTEHIMATbHOI
sHeprueit £ = 0,1 m/Ix, Ha He€ meicTByeT Bo3Bpamaromas cuna F = 5 mH. Haltu stot
MOMEHT BPEMEHHU.

5. MarepuanbHag TOYKa y4acTBYeT OJHOBPEMEHHO B JIByX B3aWMHO
NEPHEHAUKYISIPHBIX TAPMOHUYECKUX KOJIEOAHUSAX, YPABHEHHS KOTOPBIX: X = COSZf CM U ) =
2 cos (7/2) cm. OnpenenuTh TpaeKTopuio Touku. [IoCTpouTh TpaeKTopuio ¢ coOII0ACHHEM
maciiTaba.

6. Bosna pacnpocrpaHseTcs B ynpyrod cpeae co ckopocteto v = 100 m/c.
Haumensiiee pacctosnue A/ Mexay TouykaMu cpeabl, ¢a3bl KoJieOaHH KOTOPBIX
IPOTUBOIOJIOKHBI, paBHO 1 M. OnpeeiuTh YacToTy Vv KoJieOaHUM.

Tunossblie 3aganus Tperbeii KP:

1. OnpenenuTs MOJSIPHYIO MaccCy, IUNIOTHOCTb W KOHUEHTPALMI0 Ta30BOM CMECH,
cocroswmerd u3 16 r yriekucnoro rasa, 14 r azora u 16 r Kuciopoga u 3aKJIFOUEHHOU B
cocyzie 00bEMOM 4 1.

2. OmnpenenuTs CYMMapHYyX KHHETUYECKYIO DJHEpPrutro FE; MNOCTynaTelabHOro
JBUKEHUS BCEX MOJIEKYJ ra3a, HaXOoJsUerocs B cocyae o0bEMoM V' = 3 11 moj JaBieHUEM
P =540 xlIIa.

3. Umerotcs aBa GamuioHa éMKocThio Vi =5 nmu V, = 2 11, coequHEHHBIE TPYOKOil C
KpaHoMm. JlaBieHue raza B MepBOM U BO BTOpPOM OallJIOHE PABHO COOTBETCTBEHHO P, =
1,2-10° la u P, = 2-10° Ila. Temneparypa B 06oux OamioHax oauHaKoBa. Kakoe
JaBJICHUE YCTAaHOBUTCA B OAJUIOHAX, €CJIM OTKPBITh KpaH?

4. Pacmmpsisicb, TpEXaTOMHBIA Ta3 coBepiiaeT padory, paBHyro 245 JIx. Kakoe
KOJIMYECTBO TEIJIOTHI OBLIO MEepeAaHo rasy, €clid OH paciuupsics u300apHoO?



5. TennoBoi aBurarenb pabOTaeT MO 3aMKHYTOMY IIMKJIY, COCTOSIIIEMY H3 2-X
n3oxop u 2-x nzobap. Haiitu KIIJI rukina, ecnu naBneHue u 00bEM B ITUKIIE U3MEHSIOTCS B
2 pa3za. Pabouyee Teno cunuTaTh 2-X aTOMHBIM Ta30M.

6. B pesynbraTe M30TEpMUUYECKOr0 CXKAaTHUS BO3AyXa o0béMoM Vi = 887 am’,
Haxozserocsd npu temneparype 30 °C u HayansHoMm nasieHun 0,1 Mlla, ero sHTponus
ymenbimnack Ha 573 JIx/K. Onpenenuts 006€M V, Bo3ayxa B KOHIIE mporiecca. Bo3myx
CUUTATh 2-X aTOMHBIM Ta30M.

Tunossbie 3aganus yerseproii KP:

1. PaccTostHue Mexay AByMsl TOYEYHBIMHU 3apsgamu q; = 22 HKn u g, = -44 uKn
paBHO S5 cM. Hailtu Hanpsik€HHOCTP M MOTEHUMAT SJICKTPUYECKOTO TMOJIsI B TOYKE,
HaxoJsIIeiCcs Ha PACCTOSIHUM 3 CM OT TOJIOXKUTEIBHOIO 3apsA/ia U 4 cM OT OTPUIIATEIHLHOTO
3apsaa.

2. Mennbiii map auamerpoM 1 cMm momemién B macio. IlmotHocts macina p = 800
kr/M’. UeMy paBeH 3apsil [Iapa, eClIM B OJJHOPOIHOM 3JIEKTPHUECKOM IOJIE IIap OKa3ajcs
B3BEIICHHBIM B Maciie? DJIEKTPUUECKOE IOJI€ HANpaBICHO BEPTUKAIBHO BBEpPX, a €ro
HanpspkEHHOCTD E = 35 kB/cm.

3. Iapuk maccoit 40 mMr aBuxeTcss co ckopocThio v = 10 cm/c u Hecér Ha cebe
ITOJIOKUTENIBHBIN 3apsn, paBHbiM ¢; = | HKn. Ha xkakoe MuHHManbHOE pacCTOAHUE MOYKET
NpUOIU3UTHCS IAPHUK K MOJIOXKUTEILHOMY TOUEUHOMY 3apsiay, paBHOMY ¢, = 1,4 uKn?

4. Cuna TOKa i B MPOBOJAHUKE HM3MEHSETCS CO BPEMEHEM COIJIAaCHO YPAaBHEHUIO [ =
B+Ct, tne B = 4 A, C = 2 A/c. Kakoe KOJWYECTBO SJICKTPUUECTBA IMPOXOJIUT uepes3
MIONEPEYHOE CEUCHHUE IMPOBOJHHUKA 3a BpeMsl OT ¢} = 2 ¢ 10 , = 6 c? Ilpu kakoil cuie
NOCTOSTHHOTO TOKa [ 4Yepe3 IMOINEpPEeYHOE CEYEHHWE MPOBOJHUKA MPOXOAUT TAKOE KE
KOJIMYECTBO AJEKTpUYECTBA?

5. JIBa HWJIMHIPUYECKUX MPOBOJHUKA PABHOM IUIMHBI, OJWH U3 MEIU, a APYTrOW W3
TIOMHUHUSI, WMEIOT OJMHAKOBBIE COMPOTUBIICHHUS. BO CKOJIBKO pa3 MEIHBIA MPOBOJL
TSKEJIEE ATFOMUHUEBOTO?

6. BonbdpamoBas HHUTH DSIEKTPUYECKON JIAMIIOYKA HaKaJIMBaHUS UWMEET B
HaKaJIEHHOM cOoCTOsHMU Temmeparypy ¢ = 2300 °C. KakoBa IUIOTHOCTh j W CHIIa TOKa I,
MPOTEKAIOUIETO M0 HUTH, eciu €€ auamerp d = 20 MM, anuHa /[ = 0,5 M, a HanpsHKeHUE Ha
autn U = 200 B? VaensHoe comportusienne Boisdpama mpu 0 °C paHo p, = 5,510
OM-M, TeMIIepaTypHblii ko3hduuueHT conporusieHus o =4,6-10° K.

TunoBsble 3aganua naroi KP:

1. PaccTosiHre Mex 1y napauiedbHbIMU JUIMHHBIMU MPOBOIAMH C TOKaMu cuiioit 50 u
100 A paBHO 16 cm. Toku TEKyT B MPOTUBOIOJIOKHBIX HampaBiaeHusXx. Kak pacnonoxeHa
JIMHUS, HA KOTOPOW MHIYKIKSA 1MOJIs paBHa HYJt0? Ha KakoMm paccTosiHUM OHA HAXOJUTCS OT
pOBOJIa C TOKOM cuiion 50 A?

2. 1o n301MpOBaHHOMY KOJIBIIEBOMY MPOBOJHUKY pagnycoM 20 cM TEUET TOK CHUIION
10 A. IlepneHAUKYIJISIPHO MJIOCKOCTH KOJIbIA MPOXOJAT JIBA JAJIMHHBIX MPOBOJA C TOKAMHU
cuion 10 m 20 A Tak, 4YTO OHHM KacaloTCd KOJIbIla B TOYKax, JIC)KAIIMX Ha
MIPOTUBOIOJIOKHBIX KOHIAX auameTrpa. OnpeAaenauTh MHAYKIHUIO B IEHTPE KOJIblla, KOTa
TOKH TEKYT B OJJMHAKOBBIX WJIM B MPOTHUBOIIOJI0KHBIX HAMPABICHUSX.

3. Cuna Toka B siekTpoayre miasmorpona paBra 200 A. Jlns cozmanus sddexra
CKAaHUPYIOIIETO BO3JCHCTBUS IUJIa3MEHHOM JYrd Ha IMOBEPXHOCTh MaTepuana Ha AYyry
BO3/ICHCTBYIOT  IONEPEYHBIM  MArHUTHBIM  MOJIEM, HU3MEHSIONUMCS [0  3aKOHY
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B=By-sin(2zvt), By=0,02 Tn, =50 TI'm. Onpegenutrs cpeaHee 3HAYCHHE MOIYJIS
OTKJIOHSIFOIIEH CUJIBI B pacu€Te HAa €IUHUILY JIMHBI JYTH.

4. DnekTpuyeckas Ielb 3aMKHYTa MOABMXKHBIM MPOBOAHUKOM JUIMHOU [ = 0,5 M,
KOTOPBIM JABUKETCS BEPTHUKAIBHO BHHU3 C ITOCTOSSHHOM CKOpocThio. Llenmp Haxomutcs B
MOMEPEYHOM MAarHuTHoM Tosne ¢ uHaykuuen B = 0,5 Tn. MomHocTh, oOTaaBaeMas
MCTOYHMKOM TUTAHUS B 1Ienb paBHa P = 2,5 BT, o01ee conpoTuBieHue nenu papHo R = 15
Owm. OmnpenienuTh Maccy MPOBOHUKA.

5. DIEKTPOH BpAIIAeTCs B MONEPEYHOM MATHHTHOM IIOJE C 4acToToit n = 55,5:10°
00/c. Onpenenuts UHAYKLIHUIO MATHUTHOTO TOJIS.

6. B oaHopoaHoe MarHutHOe mosie ¢ uHaykuuen B = 0,01 Tn Bruerena uvactuna,
HECYILAsl AJIEMEHTapHbBIN 3apsij, U cTaja JBUraThCsa MO OKPYKHOCTH paaunycoM R = 0,5 MM.
OrnpenenuTe MOMEHT UMITYJIbCA YaCTHUIbI L TP €€ ABUKEHUH B MArHUTHOM IIOJIE.

Tunossbie 3aganus mecroit KP:

1. CBeToBasi BOJIHA, 4aCTOTa KOTOPOH paBHa 1=5-10"* ', mepexoaut U3 BakyyMma B
JUAMarHUTHYIO Cpely C JUAJIEKTPUYECKOW MpOoHMIAaeMOCThio &=2. KakoBa OyneT ajinHa
BOJIHBI U CKOpPOCTb CB€Ta B A3TOW cpele? YKaKUTE LBETOBYK OKpAcKy JUIsl JaHHOTO
JMarna3oHa CBETOBBIX BOJIH.

2. ITpu nepexonie CBETOBOM BOJIHBI U3 BaKyyMma B ONTHYECKU IUIOTHYIO Cpeny JUIMHA
BOJIHBI yMeHbIInaach Ha 33%. C Kakoil CKOPOCTBIO PACIpOCTPaAHSETCS] CBET B JIaHHOU
cpene? Yemy paBHO NPOU3BEACHUE MAarHUTHON M JTUAJIEKTPUYECKON NMPOHULIAEMOCTEN IS
ATOM cpeabl?

3. Paccrosiue / oT mieneit 1o skpana B onbiTe FOHra paBuo 1 M. [{nuna Bomusl 1=0,7
MKM. OmnpenenuTs pacCTOSHUE MEXKIYy IIENsIMH, €CIM Ha OTpe3ke UIMHOW x=1 cMm
yknanbiBaeTcss N = 10 TeMHBIX HHTEP(PEPEHIIUOHHBIX MOJIOC.

4. Ha CTEeKJIHHYIO IUIACTMHKY HAHECEH TOHKHW CJIOM IPO3PavyHOro BEIIECTBA C
nokaszaresneMm npeiaomisienns n = 1,3. [lnacTuHka ocBelleHa MapauieIbHbIM ITyYKOM
MOHOXPOMAaTHYECKOIO CBETAa C JJMHOW BOJHBI A = 540 HM, MajaroolUM Ha IJIACTHHKY
HOpMasibHO. Kakyl0 MUHUMAaNbHYIO TOJIIMHY d JOJIKEH UMETh CJIOM, YTOObI OTPa)KEHHBIN
yYOK UMEJI HAUMEHBIIIYIO SIPKOCTh?

5. ITyyok cBeTa, HAYIUH B CTEKISIHHOM COCYJ€ C TJIMLUEPUHOM, OTPAa)KaeTcsl OT JHA
cocyaa. IIpu kakom yrie nafeHus oTpaXEHHbIN My4OK CBETa MAKCUMAJILHO MOJIIPU30BaH?

6. IIpu npoxoxxieHuu cBeTa yepes TpyoKy anuHoi /; = 20 cM, coeprKalyro pacTBop
caxapa ¢ koHuenTpauueii C; = 0,1 I/cM’, IIOCKOCTb TOIAPH3ALMH CBETA TIOBEPHYIACh HA
yron ¢=133°. B agpyroMm pacTBOpe caxapa, HaJIUTOM B TpyOKy miauHOU [, = 15 cm,
IJIOCKOCTh MOJISIPU3ALMU [MOBEPHYJIACh HA Yroyl ¢ =>5,2°. Onpenenuts KoHueHTpauuw C,

BTOPOTr'0O pacTBOpA.

TunoBsble 3aganua cenbmoii KP:

1. Onpenenuts naBieHue cBera Ha CTeHKU 100-BaTTHOM 3JIEKTPUUYECKON JIAMIIOYKH,
CuMTas, 4TO BCsA MOTpedisieMas €0 MOUIHOCTh HMAET Ha wusnydenue. Koadduuument
OTpaxkeHusi CTeHOK JamMmnouku - 10%. Jlamnouky cunurtatek chepoil nuameTpom 4 cM.

2. Ompenenure YHEPTUIO, MACCy U UMIYJIHC (POTOHOB PEHTTEHOBCKOTO H3IYUYEHUS C
JUITMHOM BOJIHBI A=20 M.

3. Kunernueckast s3HEpTHs 3JIEKTPOHA pPaBHA SHEPTMU MOHU3ALMU aToOMa BOAOpPOAA U
coctaBisier 13,5 sB. Beruucauts miuHy BosiHBI Ae bpoins A s snektpoHa. CpaBHUTh
MOJIy4YeHHOE 3HAYCHUE A ¢ TMaMeTpoM d aToma Boaoposa (HaiTu oTHomieHue #d ). HyxHo
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JY YYWTHIBATh BOJIHOBBIE CBOMCTBA 3JIEKTPOHA NPU HU3YYEHUU JIBHJKEHHS JJIEKTPOHA B
atome Bojopoaa? Jlmamerp aToma BOJAOpOAAa MPUHATH PABHBIM YJBOEHHOMY 3HAUEHHIO
OOpOBCKOTO paaunyca.

4. Kakyr yCKOPSIOIIYI0 pa3HOCTh MOTCHIUAIOB U MOJDKEH MPOWTH MPOTOH, YTOOBI
JuTMHA BOJIHBI Jie bpoiins A Obina paBHa: 1) 1 aM; 2) 1 mm?

5. DIeKTpOH HAXOAWTCS B MOTEHIHAIBbHOM suuke mupuHoi /=0,2 uM. B kakux
Toukax B uHTepBaje (0<x</) mIoTHOCTh BEPOATHOCTH HAXOKJICHUS JIEKTPOHA HA MTIEPBOM U
TPETHEM SHEPreTUYECKUX YPOBHSX OJMHAKOBA? BBIUMCIUTH IUIOTHOCTH BEPOSITHOCTH JIA
3TUX TOo4YeK. Pe3ynbrar nosicHuTh rpaduyuecku.

6. DIeKTpOH, YCKOPEHHBIN HampsbkeHreM 15 B magaer Ha moTeHUManbHBIN Oapbep
sHeprueit U=20 3B u mmpunoii / = 0,1 uM, Bo ckonbko pa3 u3MeHUTCs KOAPPUIIUEHT
npo3padHocTd D Gapbepa i 3JIEKTPOHA, €CIIM YCKOPSIOIIee HANpsSKEeHHEe YMEHbUIUTCS Ha
10 B?

Tunossie 3ananus Bocbmoit KP:

. . 27
1. Haiit 4mMcino NpOTOHOB M HEWTPOHOB, BXOJAIIMX B COCTaB Aipa atoma j;AL.
Onpenenuts yaeIbHYI0 SHEPTUIO CBSI3H sIIpa.

. 2 235
2. CpaBHUTb yJIeJIbHbIC SHEPTHH CBA3H sijiep H30TonoB aeitepus | uypana o, U |

235 .
3. Kakas macca ypana 4 U pacxomyercs B CyTKH Ha aTOMHOM 3JE€KTPOCTaHIMH

MomtHocThi0 5 MBT? KIIJ[ snektpoctanium paBeH 17=17 %, a sHEprusi, BbIACISAIOIAICS
IpY KaXxJ0M aKTe pacnazaa, papHa 200 M»aB.

4. Kunetnyeckasi SHEpPrusl o-4acCTHUIIbI, BBUICTAIONIEH W3 sApa aTomMa paaus Ipu
pPaZIUOAaKTUBHOM pacnaze, paBHa 1’ = 4,78 M»B. HailTu CKOpOCTh o-4aCTULBI U TMOJIHYIO
SHEPTHUIO, BBIJICIISIONIYIOCS MPH €€ BBIIETE.

210 o -
5. OnpeznenuTh NEPUOA NOTypacnana BUCMYTa g, B1, €Clii H3BECTHO, YTO BHCMYT
o 15

Maccoii 1,0 r BeiOpackiBaet 3a oHy cekyHay 4,58-10° B-yacTuil.

6. Ilepuona nonypacnana 2§§ U pasen 4,5-10° ner. CKoJIbKo siaep pacagaercs 3a 1 ¢

238 o o o
B KyCKe ypaHa ~,,U maccoi 1,0 kr? KakoBa akTUBHOCTB 3TOTO KyCKa’

2.3. [IpomexyTOoUuHas aTTecTalus (MTOTOBbIA KOHTPOJIb)

Jlomyck K MPOMEKYTOYHOW aTTeCTallud OCYIIECTBISIETCS MO pe3yJibTaTaM TEKYIIEero
U pyOekKHOTo KOHTpPOJIS. YCIOBUSMHM JOMyCKa SBISAIOTCS YCIEUIHAas claada BCeX
1a60paTOpPHBIX PaOOT U MOJIOKHUTEIbHAS MHTETpabHas OIIEHKA MO pe3yJibTaTaM TEKYIIEero U
pyOEKHOTO KOHTPOJIS.

[IpomexxyTouHasi arrecraiusi B mepBoM cemecTpe, cortacHo PIIJI, mpoBonutcs B
BUJI€ 9K3aMEHa MO AMCIUIUIMHE YCTHO MO OwiieraMm. bUIIeT CcOmepX UT TEeOpeTHUECKUe
Boripockl (TB) 1 mpoBepku yCBOEHHBIX 3HaHUM, npaktudeckue 3amanus (I13) mis
MPOBEPKU OCBOCHHBIX yMEHUM M KomIuiekcHble 3aaaHus (K3) mig KOHTponst ypoBHS
MPUOOPETEHHBIX BIAJCHUN BCEX 3asBICHHBIX KOMITCTCHITHM.

bunmer dopmupyercs Takum o0pa3oMm, YTOOBI B HEro TMOMAJIM BOMPOCH H
MPAKTHYECKHUE 33aJaHusl, KOHTPOJIUPYIOIINE YPOBEHb C(HOPMUPOBAHHOCTHU 6CeX 3aSIBJICHHBIX
komrieTeHIuil. @opma Ouneta npeacrapiaeHa B oomen yactu POC mporpaMMsl.



2.3.1. TunoBble BONPOCHI U 3aJaHNS JJISl IK3aMeHa 10 IMCHUIINHE

Tunosbie BONPOCHI AJI1 KOHTPOJIA YCBOCHHbIX 3HAHUIA:

Monynb 1. Mexanunka

1.1. Kunemaruka (OCHOBHbBIE KMHEMAaTUYECKHE XAPAKTEPHUCTHKU KPUBOJIMHEHMHOIO
IBIKEHUS: CKOPOCTb M yCKOpeHue. HopmanbHOE M TaHIN€HUHUAIBHOE YCKOPEHUE.
Kunemaruka BpamaTenbHOTO JBHXKEHUS: YIJIOBas CKOPOCTb M YIJIOBOE YCKOPEHHWE, HX
CBA3b C JINHEWMHOW CKOPOCTHIO U YCKOPEHUEM).

1.2. Iunamuka nocrynatenbHoro asuxeHus (MHepuuaibHble CUCTEMBI OTCUETa U
nepBbid 3akoH Hprotona. Bropoi 3akoH Hberotrona. Macca, umiynbec, cuia. Y paBHEHHUE
IBI)KEHUSI MaTEpUaIbHOM TOUKU. TpeTuii 3akoH Hbl0TOHA M 3aKOH COXpaHEHUS UMITYJIbCA.
3aKOH BCEMUPHOTO TATOTeHUsI. CUIIbI TPEHHUS).

1.3. Jlnnamuka BpaniaTesbHOro IBHKEeHHUs (MOMEHT UMITyJIbCa MaTEPUATIbLHON TOUKH
U MEXaHWYECKOM cucTeMbl. MOMEHT CHIBl. YpaBHEHHME MOMEHTOB. 3aKOH COXpaHEHUs
MOMEHTa HMIIYJbCa MEXaHUYEeCKOW cucteMbl. (OCHOBHOE ypaBHEHHE JHHAMHUKU
BpAILlaTEJIbHOTO JBW)KEHUS TBEPAOrO TeJla C 3aKPEIUIEHHOW OChIO BpalleHus. MOMEHT
nMirynbsca Ttenma. Moment wuHepumu. Teopema Ilrennepa. Kunetudeckas sHeprus
BpaIAIOLIErocst TBEPJIOTO TENA).

1.4. Dueprus (Cwia, paborta M TOTeHIMaIbHas 3Heprus. KoHcepBaTUBHBIC W
HEKOHCEpBaTUBHbIE CUJIbL. PaboTa M KMHETHYecKas SHeprus. 3aKOH COXpPAaHEHUs IMOJHOU
MEXaHUYECKOM SHEPTUH B T0JI€ TOTEHIIMAIbHBIX CHII).

1.5. DneMeHThl MeXaHUKU CIUTOMIHBIX cpell (OO0mue cBOMCTBA KUAKOCTEN U Ta30B.
NneanbHo ynpyroe teno. Ynpyrue HampsbkeHus u aedopmanuu. 3akoH ['yka. Monynib
IOnra).

1.6. PensruBuctckas mexanuka (IIpyHIMI OTHOCHTENHHOCTH W TIPEOOpa3oOBaHUs
lanunes. HeunBapuantHOCTH BJIEKTPOMArHUTHBIX SIBIICHUU OTHOCUTEJIbHO
npeoodpazoBanuii [Nanunes. Iloctynatel cneruanbHOM Teopuu oTHocuTenabHOCTH (CTO)
OiiHmTelHa.  OTHOCHUTENIBHOCTh  OJTHOBPEMEHHOCTH.  [lapajokcel  pelnsiTUBUCTCKOM
KWHEMATUKU: COKpAILICHUE JUIMHBI W 3aMEJIEHUE BPEMEHU B JIBMKYLIMXCS CHCTEMAaxX
OTCYETA.

Mopynb 2.KonebGaHust 1 BOJHBI

2.1. Konebanus (Amruutyaa, yactota u (aza kosiebanus. CiokeHUe KoJieOaHMI:
ouenus, urypsl Jlnccaxy).

2.2. lunamuka xoneOanuii (MaeanbHBIM TapMOHMYECKUM OCIMIUIATOP. YpaBHEHUE
UACAIBHOIO OCIHWLIATOpa U ero pemeHue. CBOOOIHBIE 3aTyxarolue KoJieOaHus
OCLIIILISATOPA € IOTepAMU. BeiHy Xk AeHHbIe KoJieOaHus. Pe3oHaHc).

2.3. Bonuwl (BonHoBoe nBukenue. [lnockas rapmonudeckasi BojaHa. JlJinHA BOJIHBI,
BOJIHOBOE 4YHUCJO, (a3oBasi CKOPOCTb. YpaBHEHHE BOJHBL. (OJHOMEPHOE BOJHOBOE
ypaBHEHHUE. YTIPYTUe BOJIHBI).

Monyns 3. TepmoanHaMuKa U CTaTUCTUYECKas (PU3UKa

3.1. ®enomeHnosiornueckas tepmMoanHamuka (TepMOIMHAMHYECKOE PABHOBECHE U
teMriepatypa. HyneBoe Hadaio TEpMOAMHAMUKH. DMIUpPHUYECKass TEMIEpaTypHas IIKaja.
OObpatumbie U HEoOpaTuMbIe Tporecchl. [lepBoe Hauano TepMoAMHAMUKH. TemI0EMKOCTb.
YpaBuenue Maiiepa. M3oxopudeckuii, n300apuueCcKuii, H30TEPMUUYECKUH, aTuadaTHIeCKui
IpolLiecChl B UJleabHBIX Ta3ax. [IpeoOpazoBaHue TEIIOTH B MEXaHUYECKYIO padoTy. [{uki
Kapno u ero ko3 puiimeHT nojae3Horo AeMCTBUs. DHTPOMHS).

3.2. MonekynsapHo-kuHeTnyeckas Teopus ([laBnenne raza ¢ Touku 3penuss MKT.
TernoeMKoCTh M YUCIIO CTENeHel cBOOO bl MoJIeKyI ra3a. Pacnpenenenne MakcBema st
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MOJYJISI W TMPOEKIUHA CKOPOCTHM MOJIEKYJ UJEaTbHOIO0 ra3za. OKCHEpPUMEHTAIbHOE
obocHoBaHueE pactipeneneHus Makcpema. Pactipenenenue bonbiimana u 6apomerpudeckas
dbopmyna).

3.3. Dmnementsl (¢uznueckoi kuHeTHKH (SBiaenus mnepenoca. duddyszus,
TEIJIONPOBOAHOCTh, BHYTPEHHEE TpeHHEe. BpoyHOBCKOE IBUKEHUE).

Monaynb 4.91€KTpOCTaTUKA U TOCTOSTHHBIN 2JIEKTPUUECKHUM TOK

4.1. DnexTpudeckoe noJie B BakyyMme (3akon Kynona. Hanpsok€HHOCTE M TOTEHIIMAT
aNeKTpocTaTnyeckoro noss. Teopema ['aycca B uHTErpanbHoi Gpopme).

4.2. TlpoBogHuku B 3iiekTpuueckoM Tmosie (PaBHOBecue 3apsiaoB B IMPOBOJHHKE.
DKBUMNOTEHIMAJIBHBIE TTOBEPXHOCTU M CHJIOBBIE JIMHUU JJIEKTPOCTATHYECKOTO TMOJS MEKIY
NPOBOJHUKAMHU. DNEKTPOCTATUYECKAs 3alUTa. EMKOCTH TPOBOJHUKOB U KOHAEHCATOPOB.
DHeprus 3apsSKEHHOr0 KOHAEHCATOPA).

4.3. JIudEeKTPUKHU B ANEKTPUUECKOM ToJie (DIEKTPpUUYECKOe MoJie Iumodis. umnonas Bo
BHEIIHEM 3JieKTpuueckoM mnoJie. [lomspuzanus audnekTpukoB. OpUEHTAIIMOHHBIN U
nehOpMaIMOHHBIA  MEXaHU3MBI ~TIOJISIPU3ANMHA. BEKTOp 3IEKTPUYECKOTO CMEIIEHUS
(3N1eKTpUYECKO WHTYKIIVH). Jusnexktpuyeckas MIPOHUIIAEMOCTh BEILECTBA.
DJIEKTPUYECKOE 0JI€ B OTHOPOJHOM JAUICKTPHUKE).

4.4. TloctossHHBIN snekTpuueckuid Tok (Cuia W IUIOTHOCTh TOKAa. YpaBHEHHUE
HEIMPEPHIBHOCTU AJI IJIOTHOCTU TOKa. 3aKOH OMa B MHTErpalibHON U nuddepeHImaibHOn
dbopmax. 3akoH Jxoyns-JleHma. DNeKTpOIABMKYILAS CWiIa MCTOYHHMKAa Toka. I[IpaBumia
Kupxroda).

TumoBble BONMPOCHI W MNPAKTHYECKHE 3aJaHUA JJA KOHTPOJIS OCBOCHHBIX
YMEHMH U BJIA/ICHUI:

1. U3 omHOro W TOro € MecTa Hadyajll PaBHOYCKOPEHHO JIBUTAaThCS B OJHOM
HaIpaBJICHUU JIB€ TOUKH, MPUUYEM BTOpas Hayana CBOE JIBHXKEHUE uepe3 2 ¢ IMOCJe MEPBOM.
[lepBast TO4Ka [ABHTanach C HAYAIBHON CKOPOCTBIO Vi = | M/C M yCKOpeHHeM a;=2 M/c’,
BTOPAsi — C HAYATIBHON CKOPOCTBIO V,=10 M/c 1 yckopenueM a,=1 m/c>. Korna u rje Bropas
TOYKA JIOTOHUT NEPBYIO?

2. Ha 6apaban paguycom R =0,5 M HamOTaH mIHYp, K KOHITY KOTOPOTO MPUBSI3aH TPy3
maccoit m =10 kr. Halitu MoMeHT nHepiuu 6apabaHa, €Ciii U3BECTHO, UTO TPYy3 OMYCKaeTCs
¢ yckopeHueM a =2,04 m/c?

3. T'a3, coepmaronmii mukia KapHo, 3a CYET KaXKAOW KWUIIOKAJIOPUHM TEIJIOTHI,
MOJTY4EHHOW OT Harpemaresis, coBepiiaeT paboty, paBHyro 610 k. Kakos KIIJ[ »Toro
mukia? Bo ckonbko pa3 aOcolytoTHas TeMmIiiepaTypa HarpeBaTesst OoJblie aOCOMIOTHOM
TEMIIEPATYpPbl XOJOAWIbHUKA?

4. JIBa OOMHAKOBBIX IUIOCKHMX BO3AYIIHBIX KOHAeHcaTopa éMkocThto C = 100 nd
KaXJIbld COEIMHEHBI B Oarapero mocieaoBaTenbHO. OnpeaenuTb, Ha CKOJIBKO HU3MEHUTCS
éMkocTh C OaTapeu, €clii MPOCTPAHCTBO MEXAY IJIACTUHAMU OJHOTO M3 KOHJEHCATOPOB
3aMOJIHUTDH apauHOM.

5. DIIEKTPUYECKOE T0JI€ CO3/IaHO JJIMHHBIM TMOJIBIM HHJIUHAPOM paanycoM R = 1 cwm,
PAaBHOMEPHO 3apsHKEHHBIM C TIOBEPXHOCTHOM MIOTHOCThIO 6 = 20 uHKi/M. Omnpenenutsb
Pa3HOCTh MOTEHIMAIOB JIByX TOUEK 3TOTrO MOJs, HAXOAAIIUXCsl Ha paccTtosiuuu a; = 0,5 cM
U d; =2 CM OT NTOBEPXHOCTHU UUJIMHIpPA B CPEAHEN €r0 YaCTH.

6. CompotuBiieHue raiabBaHoMerpa Ry = 720 Owm, mikana ero 1 ﬁ] o
paccuntana Ha 300 MxA. Kak u kakoe 100aBOYHOE COMPOTHUBIICHUE &
R
HY>KHO MOAKIIOYUTH, YTOOBI MOXKHO OBLIIO CUCTEMY BKJIIOYATh B LIEIb C o

Hanpsixkenuem 300 B?

. €1
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7. B cxeme Ha pucyHke ¢ =2B, ¢, =4B, R =050M u najgeHue noTeHIMalla Ha
CONPOTUBIECHUU R, (TOK 4epe3 R, HarpaBieH cBepxy BHU3) paBHO 1 B. Haiitu nokazanue
amnepMmerpa. BHyTpeHHee conpoTuBiieHue ammnepmerpa R, =10 Om.

2.3.2. llIkabl OLleHMBAHUA Pe3yJIbTATOB 00y4YeHHS HA IK3aMeEHe

Onenka pe3ynbTaToB  OOydeHUss 1O  AUCHMILUIMHE B (QopmMe  ypoOBHsA
c(OPMUPOBAHHOCTH KOMIIOHEHTOB 3HAMb, yMemb, 61a0emb 3aSABICHHBIX KOMIETEHIIHIMA
MPOBOJUTCSA 1O 4-X OaJILHOM IIKaJie OIIEHUBAHUS ITyTEM BEIOOPOUHOTO KOHTPOJIS BO BpeMs
HK3aMeHa.

TunoBble 1IKaja U KPUTEPUHM OLIEHKU PE3YyJbTaTOB OOy4YEHHUs IMpHU cAaye IK3aMeHa
JUIsl KOMIIOHEHTOB 3Hamv, ymemsb U 61adems TpuBeAeHbl B obmieit vactu DOC
00pa3oBaTeIbHON MPOrpaMMBlI.

2.3.3. TunoBbie BOompochbl M 3aJaHus A JUPPepeHIIHPOBAHHOIO 3a4€Ta 1O
AUCIHUIIMHE

[IpoMexxyTouHas arrecrauust BO BTOpoM cemectpe, comtacHo PIIJI, mpoBogutcs B
BUJE nuddepeHIupoBaHHOTO 3a4ETA.

JuddepeHunpoBaHHbIl  3a4€T OCHOBBIBACTCSI HA  pE3yAbTaTax  BHIOJHEHHS
NpEeNbIAYIIMX  WHAUBUAYAJbHBIX  3aJaHUMl  CTyIE€HTa 1O JAHHOM  JMCLMIUIMHE
(;maboparopHble pabOThl, MHIWBUIAYAJIbHBIC 3a/laHUs IO DPELICHUIO 3a/iad, KOHTPOJIbHBIC
pabotel u T.11.). Ha muddepennupoBanHOM 3auéTe MPOBOIUTCS TOMOJHATEIHLHBIN KOHTPOJIH
B (popMe TecTrpoBaHMUSI.

TunoBbie BONPOCHI 1JIs1 KOHTPOJIsI YCBOCHHbBIX 3HAHMIA:

Monyinb S.Maraetusm.

5.1. Marnautocraruka (MarHuTHOe B3aMMOJICHCTBUE IOCTOSHHBIX TOKOB. BekTop
MarHuTHOM wWHAyKUMH. 3akoH Awmmnepa. Cuna Jlopenma. JIBukeHue 3apsiioB B
ANEKTPUUECKUX U MAarHUTHBIX MoJisix. 3akoH bruo-Caapa-Jlamnaca. 3aK0oH MOJTHOTO TOKA)

5.2. MaruutHoe mnosne B BenlectBe (MarHuTHOe MoJie U MAarHUTHBINA AUMOJIbHBIN
MOMEHT KpyroBoro toka. Hamaranuenne MarietukoB. Hanpspk€EHHOCTh MAarHUTHOTO TTOJISL.
MarnutHas npoHuiaemoctsb. Kinaccudukaims MarneTHKOB)

5.3.  OnekrpomaruuTHass UHAYKUUS (DeHOMEHONOTUS  BIEKTPOMATHUTHOU
nHayknuu.  [IpaBuno  Jlenma.  YpaBHeHME — DJJIEKTPOMAarHMTHOM — MHAYKIIMU.
Camounaykuusa. MHIYKTUBHOCTh COJICHOUA. DHEPTHUSI MAarHUTHOTO MOJIs )

5.4. OmnextpomaruuTHbeie kojebanus (I'apmMoHHMueckue konebaHus B KOHTYpE.
DHepreTuueckue Tmpolecchl B KOHType. BoinHOBoe compoTuBieHue. 3aTyxaroiue
KoneOaHusi B KOHType. PeakTuBHBIE (€MKOCTHOE€ W WHIYKTUBHOE) CONPOTUBIICHUS.
XapakTepuCTUKHU 3aTyxaHusl. BbIHyXJeHHbIE KOJeOaHMsSI B MOCIEIOBATEILHOM KOHTYDE.
Pe3onanc. PezoHaHCcHbIE KpUBBIE JUIs 3apsiia, HAPSKEHUS U TOKA)

5.5. YpaBuenuss Makcpemia (Cuctema ypaBHeHHUM MakcBeisia B MHTErpabHOM
dhopme 1 pu3nUecKuil CMBICT BXOISIINX B HEE ypaBHEHUN )

5.6. DnekrpomarnutHble BosHbBI ([Imockwe u cdepuueckne >IEKTPOMArHUTHBIC
BOJIHBL. [lossipr3arus BoJH)

Mopayns 6.0nTHKA.

6.1. Unatepdepentus (MuaTepdepeHimonHoe mone OT IBYX TOUYEYHBIX MCTOYHHUKOB.
Omnpit FOnra. Matepdepomerp Maiikenscona. MaTepdepeHins B TOHKUX MJIEHKAX )

6.2. [Hudpakumsa (IIpunuun TIroiirenca-®Openens. dudpaxkums Dpenens Ha
npocteiimux mnperpagax. [udpakuus Opaynrodepa. dudpakumonnas pemeérka Kak
CIIEKTPaIBHBIN MpHOOP)
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6.3. Ilonsgpuszauusa (Popma u creneHb MNONAPU3ALUMM MOHOXPOMATUYECKMX BOJIH.
[Tonydenue n aHAIM3 TMHENHO-NOJIIPU30BAHHOTO CBETa. JIMHEIHOE ABYITyUEIPEIOMIICHHE)

6.4. Ilornomenue u aucniepcrs BojH (DeHOMEHOJIOT S MOTTIOUIEHHSI U IMCIIEPCUU CBETA)

Monyns 7.KBanToBas usuka.

7.1. KBaHTOBbIE CBOMCTBA 3JIEKTPOMArHUTHOro u3inydeHus: (M3iayueHue Harperbix
Tell. CreKTpalibHbIE XapaKTEPUCTHUKHU TEIIOBOTO M3NydeHus. 3akoHbl Kupxroda, Ctedana-
bonbiimana wu  Buna. AOGcomotHo uépHoe Teno. Dopmyna Penes-JlxuHca U
«ynbTpaduonieroBas karactpoda». I'mnoreza Ilnanka. KBaHntoBoe oObsCHEHHE 3aKOHOB
TEIJIOBOro u3nyyeHus. KopnyckyispHO-BOJHOBOM Ayaju3M CBETA)

7.2. Ilnanerapuas mojaens atroma (Moaens aroma Tomcona. OnbiTel Pezepdopaa mo
paccessHHIO anb(a-dacTul. SnepHas MoAenb aTtoMa. DMIOMPUYECKHE 3aKOHOMEPHOCTH B
aTOMHBIX cniekTpax. @opmyna bansmepa)

7.3. KBanToBas Mexanuka (I'mnore3a ne bpoiinsa. Onbitel J[3BHCCcOHa n [>kepmepa.
Hudpakaus mukpouyactun. [lpuniun HeompeaenénHoctu ['eizendepra. BomHoBas
GbyHKIUs, €€ CTaTUCTUYECKUI CMBICT M yCIOBHS, KOTOPHIM OHA JOJKHA YJIOBIETBOPSITH.
VYpasuenue llpenunrepa. KBantoBast yactuiia B OJHOMEPHON NOTEHIIMATLHOMU SIME)

7.4. KBaHTOBO-MexaHW4ecKoe omnucanue aroMoB (CranMOHapHOE YpaBHEHHE
Mpeaunrepa mis aroma Bojopojaa. BosHoBble QyHKIMM W KBaHTOBbIE uucia. [IpaBuina
0oTOOpa ISl KBAHTOBBIX MEPEXOOB)

7.5. Onrtuyeckue KBaHTOBble TeHeparopsl (CHOHTaHHOE W HMHAYLHUPOBAHHOE
u3iyueHue. MHBepcHOE 3acelneHue ypOBHEHM aKTUBHOW cpelibl. OCHOBHBIE KOMITOHEHTHI
nazepa. YcioBue yCWiIeHHS U TeHepauuu cBeTa. OCOOEHHOCTH JIa3€pPHOr0 HU3ITyUEHHS.
OCHOBHBIE THUIIBI Ja3€POB U UX TPUMEHEHUE)

Monyns 8. S nepuas pusuka.

8.1. OcHoBbl (usuku atomMHoro sapa (CoctaB aTOMHOTO sifpa. XapaKTepUCTHUKU
aapa: 3apsid, Macca, JHEpPrusi CBA3W HYKJIOHOB. PagmoakTuBHOCTh. Buabl M 3aKOHBI
pPaAMOAaKTUBHOIO H3nyuyeHus. Snepuble peakuuu. Jlenenne spep. CuHres  suep.
JleTexTupoBaHuUE SACPHBIX U3MydeHul. [IoHsITHE O JO3UMETPHH U 3aILUTE)

8.2. DnemeHTtapHbie 4YacTUlbl (DyHIAaMEHTAIbHBIE B3aWMOJICUCTBUS U OCHOBHBIC
KJIACChI AJIEMEHTAPHBIX yacTul. YacTuipl U aHTU4YacTUllbl. JIenToHbl M aapoHbl. KBapku.
DrekTpociiadoe B3auMOCHCTBHE).

TunoBbie 3agaHUs TECTUPOBAHUSA NPH NpoBedeHUn AuGdepeHIHPOBAHHOIO
3ayera.

1. Ilpu yBesimyeHur a0COJIOTHOM TeMIepaTypbl a0COJIOTHO YEpPHOro Tteja B 3
pa3a MHTErpajbHafA MJIOTHOCTb €ro U3JIyYeHH ...

1) yBenuuuBaetcs B 81 pa3 2) yBennuuBaetcs B 21 pas 3) yBenuuyuBaeTCs B
9 pa3

4) He U3MEHsIeTCA 5) yBenuuuBaeTcs B 3 pa3a

2. KorepeHTHBIMHU HA3bIBAKOTCS BOJIHbI, KOTOPbIE€ HMEIOT. ..

1) pa3Hble ITMHBI BOJIH, HO OJJMHAKOBBIE (ha3bl

2) OAMHAKOBBIE aMIUTATYBI U (Da3b

3) OJMHAKOBYIO  TIOJIIPU30OBAHHOCTH U
MOCTOSIHHYIO Pa3HOCTh (a3

4) ogMHAKOBbIE UHTEHCUBHOCTHU
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3. IlonrHOMY TOpPMOMXKEHHI0 BCeX BbLIECTEBIIMX B pe3yJabrare (oro3amMuccum
3JIEKTPOHOB Ha rpapuke BAX BHemHero ¢orodddexra coorBercTByeT 00J1aCTh,
oTMe4YeHHas1 uudpou

1)2 2)1 3)5

4)3 5)4

4. Eciu 32 Henmpo3pavyHbIM JMCKOM, OCBEIIEHHBIM SIDKMM HMCTOYHMKOM CBeTa
He00JIBIIOr0 pa3Mepa, MOCTABUTH 00PaTUMYI0 GOTONVICHKY, HCKJIKYHB MONAJaHue HA
Heé OTPaKEHHBIX OT CTEH KOMHATHI JIydyeil, TO NMPU €€ MPOosiBJICHUH MOcJIe 00JIbIIoi
BbIICP’)KKM B LEHTPe TEeHHM MOKHO OOHAapykuTh cBerysoe mnsaTHOo. Ilpum 3TOM
Ha0J/01aeTcH ...

1) nucniepcus cBeta 2) npeioMJICHUE CBETA

3) nonsipuzaius cBeTa 4) paccesiHue cBeTa 5) nudpaxius cBeta

5. IlpoBogHuk B (QopMe KOJIbLA IOMEIIEH B OJHOPOAHOE B

MArHUTHOE I0JIe, KAK MOKa3aHO Ha pucyHKe. UHAYKIMA MATrHUTHOIO ®
M0JIs1 YMEHbIIAETCS O BpeMeHeM. MHIYKIIMOHHBINA TOK B IPOBOJHHUKE
HalpaBJeH

1) mpOTHUB YaCOBOM CTPEIKU
2) TOK B KOJIbLI€ HE BOBHUKAET
3) /ISt OHO3HAYHOTO OTBETA HEJJOCTATOYHO JAHHBIX

4) 1Mo 4acCOBOM CTPEIIKE ) "
@
6. Ha pucyHke yka3aHbl TPaeKTOPHH 3apAKEHHBIX YACTHII,
HMEKIIHUX OJHHAKOBYI0O CKOPOCTH M BJIETAIIHUX B OJHOPOIHOE \
MarHuTHOE MoJie, NepPHeHIHKY/JIIpHOe II0OCKOCTH 4YepTexka. Ilpu 1 34 3
TOM JJISl YACTHIHI 3 ...
1)q=0 2) >0 3) gq<0

7. BbIHYKACHHBbIE KOJIeOaHUS 3apsAa KOHIEHCATOPa B KOJ1e0aTeJIbHOM KOHTYpe
ONHUCHIBAIOTCS YPABHEHHEM...

2 2 2
1) d—?+£-ﬁ+Lq:0 2) d §1+qu0 3) d—zanR @+Lq:ﬂcosa)t
dt L dt LC dt~ LC dt L dt LC L

8. AGCOJIIOTHO YépHOE TeJI0 - ITO TeJIO ...

1) He u3mydaroIiee SJIEKTPOMArHUTHBIE BOJTHBI

2) pacceuBaroliee BCE U3ITyUYEHUE, MMaIaI0NIEe HA HETO
3) abCcoMOTHO YEPHOTO 1IBETA

4) nornomaroiiee BCE U3MyUYeHHUE, MaAarollee Ha HeTo

9. /list uHTepdepeHINH ABYX BOJH HE00X0IMMO H T0CTATOYHO...

1) onuHAaKOBas YaCTOTa M OJIMHAKOBOE HAIPaBIICHUE KOJICOAHMIMA

2) onWHAKOBas aMILIUTY/1a U OJIMHAKOBAs 9acTOTa KOJCOaHMI

3) moCTOSIHHAS IS KaXKI0M TOYKH Pa3HOCTh (a3 M OJUHAKOBOE HAIIPABJICHHC
KoaeOaHuit

10. Paxyra na ne0e o0bsicHsieTCH...
1) nonsipuzaiueit ceera 2) unrepdepeHieli cBera
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3) nucnepcueil cera 4) mudpaknueit ceeta

11. Ilpn HajJOXkeHMH ABYX OJAHOPOAHBIX MATHHUTHBIX MOJIell ¢ MATrHUTHBIMH
HHAYKIHMAMH, c00TBeTcTBeHHO, 0,3 Ta u 0,4 Ta apyr Ha apyra Tak, 4To CHJIOBbIE
JUHUM TIOJeil B3aMMHO MeEPHEeHAUKYJSIPHbI, MOAYJdb MATHUTHOW WHIYKIIUH
pe3yJbTHPYIOLIEro MOoJisl paBeH...

1)0,3 Tn 2)0,5Tn 3)0,7Tn 4)0,1 Tn 5)0/4
Tn

12. BOamM3u [IJMHHOTO TPOBOAHUKA ¢ TOKOM (TOK T
HaNpaBJieH K HAM) MPOJIETAET 3JIEKTPOH €O CKOPOCTHIO V. @ —>

Cuuia Jlopenna ... e

1) HanpaByiieHa BpaBo  2) HalpaBJieHa BIEBO 3) paBHA HYJIIO
4) HampaBJieHa OT HAC  5) HampaBJieHa K HaM

13. YcTaHOBUTH COOTBETCTBHME TIPYNI 3JIEMEHTAPHBIX YACTHI[ XapaKTePHBIM
THNAM (PYHIAMEHTAJbHBIX B3aMMOACHCTBUI:

1 [ dotomt A [ crmeoe 1) 1-b, 2-B, 3-A
2 | MenToHE] B | aneKIpoMarHHTHOS 2) 1-B, 2-A, 3-b
3 | aapomel B cnaboe 3) 1-A, 2-B, 3-B

14. IlepuogoM noJsypacnaaa Ha3bIBaeTcs ...

1) BpeMs, B TeUEHUE KOTOPOTO pachaaaeTcs MojoBMHA HAIMYHOTO KOJIMYECTBA
aTOMOB PaJMOAKTUBHOIO JI€MEHTa

2) BpeMsl, B TeUE€HHE KOTOPOI0 pacnajaroTcsi BCe aTOMbI PaAMOAKTUBHOIO AJIEMEHTa

3) Bpemsi, B T€UE€HHE KOTOPOTO KOHIIEHTPAIMs PACIABIINXCS SAEP YBEIHMUYUBACTCS B €
pa3s

4) BpeMs MEXJ1ly MOMEHTAMU pacnaja JABYyX siiep aTOMOB PaJIMOaKTUBHOIO 3JIEMEHTA

15. YcTaHOBUTH COOTBETCTBHE KBAHTOBBIX YHCEJ, ONPEAEJSIOMUX BOJHOBYIO
(yHKIHIO 2JIEKTPOHA B aTOME BOAOPOAA, UX (PM3UYECKOMY CMbICJIY

n Onpenenser OpHUEHTAIMM JJIEKTPOHHOTO oOOJlaka B
IPOCTPAHCTBE
[ Omnpenensier GopMy JIEKTPOHHOTO 00J1aKa
m Omnpenenser pa3Mepsl JEKTPOHHOTO 001aKa
CoOCTBEHHBIN MEXaHUYECKHII MOMEHT
1) 1-A, 2-b, 3-B 2) 1-T', 2-Bb, 3-A

3) I-B, 2-A, 3-T 4) 1-B, 2-b, 3-A
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16. Ha pucyHkax mnpuBeleHbl KapTHHbI pacnpeaej]eHusi IUIOTHOCTH
BEPOSATHOCTH HAXO0KACHMS MHKPOYACTHLHI B INMOTEHHHAJIBbHOH fiMe ¢ 0eCKOHEYHO
BBICOKHUMH CTeHKaMH. COCTOSTHMIO ¢ KBAHTOBBIM YHCJIOM I1 = 2 COOTBETCTBYeT ...

ol ¥ WN [ \AN
2) 0 X 3) 0 x

)y 0 .

2
kd

4 o0 .

17. HectaunonapHbimM ypaBHenueM llIpenunrepa siBisieTcsi ypaBHeHHe...
1) ":"-"-II-IJ __IKE T |1'|_'J =10 2) gy Im f M X

e — L E— — | =0
Bz dmegr 3z BE b 7 ) 'L

3) —aup + UGy 20y = iii% 4) ap + :] Ew =0

2m et

18. Ecam 4acTHubl HMMET OJAUHAKOBYIO JJMHY BOJHBI J[le bpoius, 1o
Hano0o0JIb1IEel CKOPOCTHIO 00J1a1A10T...

1) a-uactuibl 2) HEUTPOHBI 3) 2IEKTPOHBI 4)
IIPOTOHBI

3. Kpurepuu oueHuBaHusi YPOBHA C(POPMHUPOBAHHOCTHM KOMIIOHEHTOB M
KOMIIeTeH Ui

3.1. Ouenka ypoBHsi ¢cGOpPMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIUM

[Ipu oneHke ypoBHSI CPOPMHUPOBAHHOCTH KOMIIETEHUMHA B paMKaxX BBIOOPOYHOTO
KOHTPOJISI IPU DK3aMEHE CUMTAETCS, YTO NOAYUEHHAS OYEHKA 30 KOMNOHEHM NPO8ePseMOl 8
buneme KomnemeHyuu 00606waemMcs Ha4  COOMBEMCMBYIOWUN  KOMNOHEHm  6cex
KoMnemeHyutl, hopmupyemuvlx 6 pamxkax OaHHOU Y4eOHOU OUCYUNTIUHDI.

TunoBble KpuTepuW U IIKAJIbl OLIEHWBAHHUA YPOBHS CHOPMUPOBAHHOCTH
KOMIIOHEHTOB KOMIETeHLIUH TmpuBeneHbl B ob0meld vactu POC o00pazoBaTenbHOM
IPOrpamMMBl.

3.2. Ouenka ypoBHsl ¢()OPMHPOBAHHOCTH KOMIIETEHIUM

OO0mast oneHKa ypoBHS C(OPMHUPOBAHHOCTH BCEX KOMIICTCHIIUN MPOBOAUTCS MyTEM
arperupoBaHus OIEHOK, MOJYYEHHBIX CTYJEHTOM 3a KaKIblii KOMIOHEHT (HhOPMUPYEMBIX
KOMIIETEHIIMM, C YYE€TOM pe3yJIbTaTOB TEKYIIEro U pyOeKHOro KOHTPOJS B BHJIE
MHTErpajJbHON OLEHKH MO 4-X OaymbHOM mikane. Bece pe3yiabTaThl KOHTPOJIS 3aHOCSTCS B
OLICHOYHBIM JINCT W 3alOJHSIOTCS NPENOAABaTENeM [0 HUTOraM IPOMEXKYTOYHOMN
aTTECTalH.

dopMa OLIEHOYHOTO JHUCTa U TpeOOBaHUSA K €ro 3alOJIHEHHUIO MPUBEIECHBI B 00IeH
gactu ®OC 06pa3oBareabHON MPOrpaMMBI.

[Ipu QopmupoBaHMM WTOTOBOM OLIEHKH TPOMEXKYTOUHOM aTTeCTalud B BUJC
9K3aMEHa HCIIONb3YIOTCS THIIOBbIE KpUTEpUH, MpuBeAeHHble B o0mel uactu DPOC
00pa3oBaTeIbHON MPOrpaMMBI.
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