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@oHI OUEHOYHBIX CPeACTB Ui MPOBEICHUS NPOMEKYTOYHOM arTecTauuu
oOyJaromuxcsi o AUCHUIUIMHE SBISETCS YacThio (MPUIIOKEHUEM) K paboueil mporpamMme
TUCUIUIUINHBL «Pu3nkay. POHA OLEHOYHBIX CPEICTB JUIS IPOBEACHUS MPOMEKXYTOUHOU
aTTecTalMy oOyJaroIMXcs M0 JUCLUILIMHE pa3paboTaH B COOTBETCTBHM C OOIIEH YacThIO
(GoHIa OIIEHOYHBIX CPEACTB JJIs IPOBEACHUS NPOMEXKYTOUHOM arrecTalii OCHOBHOU
o0Opa30BaTeNbHON MPOrpaMMbl, KOTOpasl YCTaHABJIMBAET CUCTEMY OLICHUBAHUsI PE3YyJIbTaTOB
IPOMEXYTOUYHOM aTTeCTallud W KPUTEPUM BBICTABIEHUS OLEHOK. DOHJ OIIEHOYHBIX
CPEICTB JJI IMPOBEJICHUS IPOMEXKYTOUHOM aTrrecTaluy OOy4yarouuxcs IO JAUCLUUIUIMHE
yCTaHaBIUBaeT (OpMbI U  MPOLEAYphl TEKYLIErO0 KOHTPOJS  YCIEBAaEMOCTH U
IPOMEXKYTOUHOM aTTeCTaluy 00y4aroIUXCs 110 AUCHUILINHE.

1. IlepeyeHb KOHTPOJHUPYEMBIX Pe3yJbTATOB OOyYeHUS] 1O JUCHUILIIMHE,
00beKThbl OLIECHUBAHUS U BHAbI KOHTPOJISI
Cormacuo PIIJI, ocBoeHmne yueOHOTO Marepuaia JUCIUIUIMHBI 3allJIJaHUPOBAHO B TEUCHUE
onHoro cemectpa (1 cemectp yuyeOHOro miaHa) u pazdouTo Ha ydeOHble Moaynu. llpu
M3YYCHUHM JUCHUUIUIMHBI TPEAYCMOTPEHBl AaYJIUTOPHBIC JIEKIIMOHHBIE W MPAKTUYECKHUE
3aHSTHS, @ TaKXXE CaMOCTOsITelIbHas paboTa CTYJIEHTOB. B pamkax OCBOEHHS y4yeOHOIO
MaTepuasia JUCHUUILIUHB (OPMUPYIOTCS KOMIIOHEHTBl KOMIETEHIIMN 3Hamb, yMemy,
én1adems, ykazanuele B PIIJI, KOTOphie BBICTYNAIOT B Kaue€CTBE KOHTPOJIHUPYEMBIX
pe3yJIbTaToOB 00y4YeHUS 10 AucHUIUiHe (Tadm. 1.1).

KoHTposnb ypOBHS YCBOCHHBIX 3HAHUM, OCBOCHHBIX YMEHHH W TNPUOOPETEHHBIX
BJIQJICHUI OCYIIIECTBIISIETCS B paMKax TEKYIIEro, pyoeKHOTo U MPOMEKYTOUHOTO KOHTPOJIS
MIPU WM3YYEHHH TEOPETUYECKOTO0 MaTrepHaya, CIa4ye OTYETOB MO MPAKTUYECKUM 3aHATHSIM,
sK3aMeHa. Buibl KOHTpOIIs cBelleHbl B Ta0nuity 1.1.

Tabnuua 1.1. TlepeueHb KOHTPOIUPYEMBIX PE3yIbTATOB O0YUEHHUSI IO TUCIUTIINHE

Buja KoHTpOJIS
KonTposmnpyemblie pe3yabTaThbl 00y4eHust 0 JMCHUIIIHHE = - v
(3YBb1) Texymmii | PyOexxHblii Hrorosbii
TO KP IK3aMeH
YcCBOCHHBIE 3HAHHUSA
3.1 ocHOBHbIE (hU3UYECKHE SIBIEHUS M OCHOBHBIE 3aKOHBI KP
¢Gu3MKK, TpaHUIBl MX [PUMEHUMOCTH, BO3MOXKHOCTH TO 1-8 TB
VICIIOJIb30BAaHUs B IPAKTHUECKUX MPUIOKEHUSX;
3.2 3HaTh OCHOBHbIE (PU3NUECKHE BETUUMHBI U PU3NUECKHE KP
KOHCTaHTBI, UX ONpeeNIeHHEe, CMbICI, CITIOCOObI M €AMHUIIBI UX TO 1-8 TB
U3MEpEeHUs
OcBoeHHBIC YMEHHS
Y.1 yMmers yKa3blBaTh, KaKW€ 3aKOHbI OIHCHIBAIOT JIaHHOE
ABNICHUE WIH APQEKT, BBIICTATh (PU3UUYECKOe COAEp)KaHUE B KP m
MPUKJIAIHBIX 3a7ja4yax, MPOBOJUTH MOUCK M CHCTEMaTHU3aIHI0 1-8
COOTBETCTBYIOLIEH HH(pOpMaUu
OcBoeHHBbIE BJIaJICHUS
KP I13
B.1. B1aseTh adropuTMOM pelieHus PU3NUECcKuX 3a1ad; 1-8

C — cobecedosanue no meme; U3 — unousuoyanvroe 3adanue; TO — Konnoxkeuym (meopemuyeckuil onpoc),
OI13 — omuém no npaxmuueckomy sauamuto, T/KP — pybesxcrnoe mecmuposanue (Koumponvhas paboma);
TB — meopemuueckuii éonpoc, 113 — npaxmuyeckoe 3a0anue.

HTOroBoil OLIEHKOW NOCTHXKEHHUS Pe3ybTaTOB OOy4YEeHHUS MO AUCLMILIUHE SBISIETCS
NPOMEXKYTOUYHAsl arrecTanuss B (opMme BSK3amMeHa, MPOBOAMMAS C YYETOM pe3yJbTaToB

2




TEKYILEro U pyOe>KHOTO KOHTPOJISL.

2. Buabl KOHTPOJIS, TUNOBbIC KOHTPOJIbHbIC 3aJaHUS M LIKAJIbl OLCHUBAHUS
pe3yJIbTaTOB 00y4eHus!

Texymuil KOHTpPOJIb YCIIEBAEMOCTH HMMEET LENbI0 O0ECIeueHUE MAKCUMAaJIbHOM
3¢ (HEeKTUBHOCTH YYEOHOrO Ipolecca, YIpaBIeHue MpoLueccoM (pOpMUpPOBaHUS 3aJaHHBIX
KOMIIETEHIIMA 00y4aeMbIX, IOBBIIIEHUE MOTUBAaLlMM K ydebe U IpeaycMaTpUBacT
OLICHMBAHUE X0J]a OCBOCHMSI TUCIMILIMHEL. B coorBercTBUM € [lon0X€HNEM O IPOBEIECHNUN
TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH M IMPOMEKYTOYHOW aTTECTAllMU OOYYaIOIIUXCS IO
oOpa3oBaTeNbHBIM IIPOrpaMMaM BBICIIEr0 00pa3oBaHUS — IMporpaMMmamM OakajaBpHara,
cennasrera u marucrparypsl B IIHUIIY npenycmorpensl cnepyronme BUAbI U
MEPUOIMYHOCTh TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH 00YyYarOIUXCS:

- BXOJHOW KOHTPOJIb, MPOBEPKA UCXOJHOTO YPOBHS MOATOTOBICHHOCTH 00y4aeMOro
U €r0 COOTBETCTBHUSI MPEABSABIIEMbIM TPEOOBAHUSAM JJI U3YUCHUS JTAHHOU JUCIUILTUHBL,

- TeKYIIMH KOHTPOJIb YCBOCHHS MaTepuaia (YpOBHS OCBOCHHUS KOMIIOHEHTa «3HATh»
3a/IaHHBIX KOMIETEHIMI) Ha Ka)XX[IOM TIPYIIIOBOM 3aHATUM M KOHTPOJIb IOCEIaeMOCTH
JICKIIMOHHBIX 3aHSTHI;

- MPOMEXYTOUYHBIH U PYOECKHBII KOHTPOJIb OCBOCHMSI OOYyYa€MBIMU OTAEIBHBIX
KOMIIOHEHTOB «3HaTb», «yMETb» 3aJaHHBIX KOMIICTCHLIMM IIyTeM KOMIIBIOTEPHOIO WU
OJJaHOYHOTO  TECTHPOBAHMs,  KOHTPOJBHBIX  ONPOCOB,  KOHTPOJIBHBIX  padoT
(MHIMBUYaJdbHBIX JTOMAIIHUX 3a/laHui), 3allUThl OTYETOB IO J1a0OpaTOpHBIM paboTam,
pedeparos, 3cce U T.1.

PyOexHblii KOHTPOJIb 1O JUCHUIUIMHE MPOBOJUTCS Ha CIEAYIOUIeH Heaene mocie
MIPOXOXKIAEHUS MOIYJNS JAUCHUIUIMHBL, a IIPOMEXYTOYHBIM — BO BpeMs KaXIOro
KOHTPOJIBHOTO MEPOIIPUATHS BHYTPU MOAYJIEN JUCLUUTUINHBL,

- MEXXCECCHOHHAs aTTeCTalUs, €OUHOBPEMEHHOE IOJBEACHUE HWTOrOB TEKYIIEH
YCIIEBAEMOCTH HE MEHEE OJHOTO pa3a B CEMECTP IO BCEM NMCHUIUIMHAM I KaXIOTO
HaIpaBJIeHUs NOATOTOBKH (CHEMAIBbHOCTH ), Kypca, TPyIIIbI;

- KOHTPOJIb OCTaTOYHBIX 3HAHUU.

2.1. Tekymuii KOHTPOJIb YCBOCHUSI MaTepUaJia

Texymuii KOHTPOJIb yCBOGHHS MaTepuasia B ¢dopMme coOeceoBaHUS WM
BBIOOPOYHOTO TEOPETHUUECKOTO OINpoca CTYAEHTOB MPOBOAUTCS IO KaXIOM TeMme.
Pesynbrarel o 4-0ayuibHOM 1IKaje OLIEHUBAHUS 3aHOCATCA B KHUKKY IperojaBaTelis U
YUYUTBHIBAIOTCS B BHUAEC HWHTEIPAIBHOM OLICHKM IPU MPOBEICHUM IIPOMEKYTOUHOU
aTTeCTalUU.

2.2. Py0e:kHBII KOHTPOJIb

PyOexxHbIil KOHTpOJNb MAJIS KOMILJIEKCHOTO OIICHMBAaHUS YCBOCHHBIX 3HaHUM,
OCBOEHHBIX YMEHHI 1 MPUOOPETEHHBIX BIAJICHUN B popMe pyOeKHBIX KOHTPOJIBHBIX PabOT
(mociie n3y4eHus Kaxa0ro Moysast yueOHOM TUCIMIINHBI).

2.2.1 PybexxHasi KOHTpPoJIbHAsI padoTa

Cornacao PIIJ] 3arutanupoBaHo 8 pyOexkHbIX KOHTpOJbHBIX pador (KP) mocie
OCBOCHHUS CTyJIEeHTaMu Yy4yeOHbIX Monyiei nucuuruinnbel. Ilepas KP mo momymio 1
«Mexanukay, Bropas KP — mo moaymio 2 «Konebanus u BonHb, TpeThs KP — mo momysto 3
«Monekymsipaast gu3zuka W TepMOAMHAMHKa», uerBepras KP — mo wmomymo 4
«OnexrponuHamukay, nsatas KP — no moxyinio 5 «Marnetusmy, mectas KP — no Mmoxynio 6
«Omntukay, cenpmas KP — mo moxymnio 7 «KBantoBas ¢usukay, Bockmasi KP — mo momymto 8
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«Snepuas pusnka. Guznveckas KapTuHA MUPaAy.

Tunossie 3aganus nepsoit KP:

1. JlerkoBoii aBTOMOOWMIIb JIuHOW |3 = 4,5 M, ABWOKYyIIHICS co ckopocThio Vi = 90
KM/4, OOTOHSIET aBTOMOE3 ] JIUHOM I, = 15 M, JABWKYIIMHCA CO CKOPOCTBIO Vo = 60 KM/,
Onpenenuth JUHY y4yacTka oOrona L, T.e. paccTosHMEe MeXAy TOYKOH, B KOTOPOU
nepeIHui 6amriep aBTOMOOWIIS IIOPABHAETCS C 3aJHUM OaMIIepoM aBTOIOE3/1a, U TOUYKOMU, B
KOTOPOW 3aJHUN Oamriep aBTOMOOWIIS MOPABHICTCS C MEpPEIHUM OaMIIepoOM aBTOIOE37a.
Kak n3mennres L, ecm ckopocTh aBTOMOOHIISL yMEHBIIUTCS 10 V;, = 75 km/4?

2. C noMoIIbI0 PEHTIE€HOBCKOTO JIa3epa, pacloiIoKEHHOI0 Ha KpyroBoil opoute H =
150 kM, TpeOyercs YHUYTOXKHTh KpPBUIATYIO pakeTy mimHOM | = 5 M, mBmkymiyrocs
TOPU30HTAILHO €O ckopocThio V = 300 M/c Ha BeicoTe h = 15 M. Kakoe paccrosiaue
IOPOJIETUT pakeTa 3a MPOMEKYTOK BPEMEHHM MEXAY «BBICTpEJIOM» U €€ TopakeHuem?
Crnenyet a1 BBOAUTH YIIPEXKICHUE B HAPABIICHUE JTA3€PHOTO JTyya?

3. YrioBoe nepemerieHue, copepiiaemoe Iuckom paauyca R=0,5 m, uamensercs no
3akoHy ¢=Bt-Ct’, rae B=16 ¢, C=4 ¢™. Onpenenurs yckopeHHe Touek 000a Koieca B
MOMEHT OCTAaHOBKH M YHUCIIO 00OPOTOB, KOTOPOE CAEIAET K ITOMY BPEMEHU KOJIECO.

4. Koneco Bpamaercs paBHOyckopeHHO W aemaer N=240 obGopoToB 3a Bpems t=2
MuH. OnpenenuThs Ha4aJbHYIO YacTOTY BpAILEHHUS U YIJIIOBOE YCKOPEHHE KOJeca, €clid B
KOHIIE JIBUKEHUS KOJIECO Bpalaiochk ¢ yacToToil N=600 06/MuH.

5. CHapsn, JeTeBIINNA B BO3/1yX€ TOPU30HTAIBHO CO CKOPOCThIO V=50 M/C Ha BBICOTE
h=80 M, pasopBayics Ha aBe paBHbIC YacTH. OIUH U3 OCKOJIKOB IOJICTE]I BHU3 M yIal Ha
3eMJII0 4Yepe3 2 ¢ mocie paspbiBa. Onpenenure yroy, MO OTHOUIEHUIO K TOPU3OHTY, B
HaIIpaBJIECHUU KOTOPOTr'O MOJIETEN BTOPO OCKOJIOK U €r0 CKOPOCTb.

6. lns cbopa KOCMHUYECKOTO «MycOpa» Ha OKOJIO3€MHOW OpOMTE MOXKET OBITh
HCIIOJb30BaHa CeTh-JIOBYIIKa. C KakoW CKOPOCTbIO CTaHET JBUTAThCS KOCMUYECKHUI
«mycopiuk» Maccod m; = 50 T, 000pyAOBaHHBIN TaKON CEThIO U UMEIOIIUNA CKOPOCTh Vi =
8,050 km/c, mocie 3axBara BBIIIEANIETO W3 CTPOS CHyTHUKA MAacCOM m, =1 T,
JBUTABLIETOCSd B MOMEHT 3axBaTa B TOM K€ HaIlpaBJI€HUHU, YTO U «MYCOPUIUK», CO
CKOpOCThIO  V, = 8,000 xm/c?

Tunossblie 3aganus sropoii KP:

1. JlnmuHa ToHKOrO mpsiMoro ctepxHs 60 cm, macca — 100 r. Onpenenutb MOMEHT
MHEPLUHUH CTEP>KHS OTHOCUTEIBHO OCH, MEPHEHIUKYISIPHOW K €ro JJIWHE W MPOXOASLIeH
yepes TOUKY CTEepKHS, yIaI€HHYI0 Ha 20 CM OT OJJHOTO U3 €ro KOHIIOB.

2. Maremarnyeckuii MasTHuk jauHOM | = 1 ™M ycranoemen B smdre. Jludr
MOJHUMAETCS C YCKOpEeHUeEM a = 2,5 M/c?. OnpenenuTs nepros T KomeGanHuii MasTHHKA.

3. U3 ogHOpomHOTO cka panguycoM R caemanu gusnyeckuii MmasTHUK. BHagane och
MPOXOJIUT Yepe3 00pa3yrollyr JAuUcKa, MOTOM — Ha paccTosHUU R/2 OT meHTpa IHCKa.
OrnpenenuTh OTHOIIEHUE TIEPUOIO0B KOJICOaHUH.

4. Touka coBepIIaeT rapMOHUYECKHE KOJIeOaHusl, ypaBHEHHE KOTOPhIX X = A Sin @ t,
rne A =5, o =2 ¢!, B moment BPEMCHH, KOTjJa TOYKa oOjajana MOTSHIIHMAIbHOU
snepruedt £ = 0,1 mJ[x, Ha He€ nelicTByeT Bo3Bpamiatomas cuina F = 5 mH. Haittu stor
MOMEHT BPEMEHH.

5. MarepuanbHas TOYKa y4acTBYeT OJHOBPEMEHHO B JIByX B3aWMHO
MEPIICHIUKYJISIPHBIX TAPMOHUYECKUX KOJICOAHUSIX, YPABHEHUSI KOTOPBIX: X = cosat cM Uy =
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2 c0s (nt/2) cm. Onpenenuth TPACKTOPHIO TOUKH. [I0CTPOUTH TPAeKTOPHUIO ¢ COOIIOCHUEM
macuiTaoa.

6. BosHa pacmpoctpasserca B yNpyro cpene co ckopocteto v = 100 wm/c.
Haunmenbmee paccrosHue Al mexny Toukamu cpeabl, (a3pl KoJIeOaHMd KOTOPBIX
IIPOTHUBOIIOJIOKHBI, paBHO | M. OnpeaenuTb 4acToTy V KOJIeOaHHI.

Tunoswble 3aganus Tperbeii KP:

1. OnpenenuTs MOJSIPHYIO Maccy, IUIOTHOCTb M KOHIEHTPALMIO Ta30BOMl CMecCH,
cocrosmerd u3 16 r yrimekucioro raza, 14 r azora u 16 r kuciopoga U 3aKkJIIOUYEHHON B
cocyzie 00bEMOM 4 1.

2. OmnpenenuTs CyMMapHyl KHHETHYECKYIO »dHepruto E, mnocrynarensHOro
JBKEHUS BCEX MOJIEKYJ ra3a, HaXxo[suerocs B cocyae oo0béMom V = 3 11 oz JaBjieHUEM
P = 540 klI1a.

3. Nmerorcs aBa Oamtona émkocthio Vi =5 1 u V, = 2 11, coenuHEHHBIE TPYOKOM ¢
KpaHoM. [laBneHue raza B IEpPBOM M BO BTOPOM OAJIJIOHE PaBHO COOTBETCTBEHHO P; =
1,2-10° Ila u P, = 2-10° Ila. Temmeparypa B 00OMX OamioHAaxX OmMHAKOBA. Kakoe
JIaBJICHUE YCTAaHOBUTCA B 0aJUIOHAX, €CIIU OTKPBITH KpaH?

4. Pacumpsisich, TpEXaTOMHBIM Ta3 coBepiiaeT padoTy, paBHyro 245 JIx. Kakoe
KOJIMYECTBO TEIJIOTHI OBLIO MEPEAAHO Ta3y, €CIU OH pacluupsuics u300apHO?

5. TemoBo aBurarenb pabOTaeT MO 3aMKHYTOMY ITMKIY, COCTOSIIEMY U3 2-X
n3o0xop u 2-x uzobap. Haittu KIIJI nukia, ecnu naBineHue u 00bEM B ITUKIIE U3MEHSIOTCS B
2 paza. PaGouyee Teno cuutath 2-X aTOMHBIM Ta30M.

6. B pesyabraTe M30TEPMHYECKOTO CXKATHS BO3qyxa o6béMoM Vi = 887 mv’,
Haxogguerocs npu temneparype 30 °C u naganeHom nasienun 0,1 Mlla, ero suTponus
ymenbimiack Ha 573 Jx/K. Onpenenuts 00béM V, Bo3ayxa B KOHIlE Mpoliecca. Bo3myx
CUHMTATh 2-X aTOMHBIM Ta30M.

Tunosble 3aganus yersepro KP:

1. PaccrossHue Mexay IByMsi Toude€dHbIMU 3apsanamu (; = 22 HKn u q; = -44 uKn
paBHO S5 cMm. HaillTu HanpsKEHHOCTP M MOTEHUMANI JJIEKTPUYECKOTO IMOJs B TOUKE,
HaXOJAIICHCSA HA PACCTOSIHUM 3 CM OT MOJIOKUTENBHOTO 3apsia U 4 CM OT OTPULIATEIBLHOTO
3apsaa.

2. Mennbrit map auamerpom 1 cm momemén B macio. [TnotHocts macma p = 800
kr/M°. UeMy paBeH 3apsii [Iapa, eClli B OJHOPOJHOM SIEKTPHUSCKOM IIOJIE IIap OKa3aics
B3BEIICHHBIM B Maciie? DJIEKTPUUECKOE I0JI€ HANpaBJIE€HO BEPTUKAIBHO BBEPX, & €r0
Harnpsok€HHOCTH £ = 35 kB/cwm.

3. llapux maccoit 40 Mr gBuxkeTcss co ckopocThio V = 10 cm/c u Hecér Ha cebe
MOJIOKUTEINIbHBIN 3aps, paBHblil (; = 1 HKn. Ha kakoe MUHUMalIbHOE PacCTOSHUE MOKET
MPUOIU3UTHCS IIAPUK K TOJIOKUTEITLHOMY TOUSUHOMY 3apsiay, paBHOMY (, = 1,4 uKn?

4. Cuna Toka | B NMPOBOJHUKE M3MCHSCTCS CO BPEMEHEM COIJIACHO YPaBHEHHIO | =
B+Ct, tne B = 4 A, C = 2 A/c. Kakoe KOJMYECTBO SJEKTPUUECTBA IMPOXOIUT Yepes
MONEPEYHOE CEUCHHME TMPOBOJHMUKA 3a BpeMs OT t; = 2 ¢ go t; = 6 c? Ilpu kakoil cuie
MOCTOSIHHOTO Toka | dYepe3 momepeyHoe CceUeHHE TMPOBOJHUKA MPOXOJUT TaKoe Ke
KOJIMYECTBO AJICKTpUyecTBa?

5. JIBa HWJIMHIPUYECKUX NMPOBOJHUKA PABHOM JJIMHBI, OJWH U3 MEIH, a APYIrou U3
ATIOMHUHUSI, WMEIOT OJMHAKOBBIE COINPOTHUBICHHS. BO CKOJBKO pa3 MeIHBIA MPOBOA
TSDKEJIee AIFOMUHUEBOTO?



6. BonbdpamoBas HUTH DJJICKTPUYECKON JIAMIIOYKMA HAKaJIMBAaHUS HWMEET B
HakaI€HHOM coctosiHun Temmeparypy t° = 2300 °C. KakoBa 1utoTHOCTh | M cuiia Toka |,
MPOTEKAOIIETO M0 HUTH, ecin e€ nuametp d = 20 MM, mmHa | = 0,5 M, a HanpspKeHUe Ha
mutn U = 200 B? VaemsHoe comporusienne Boiasdpama mpu 0 °C pasHO po = 5,5-107°
OM-M, TeMIIepaTypHblii koaddumuent conporusnenns o = 4,6-10° K™,

TunoBsble 3aganua naroi KP:

1. PaccrosiHne Mexay nmapaielIbHbIMH JJIMHHBIMU ITPOBOJAAMHU C TOKaMu cuioit 50 u
100 A paBHO 16 cm. Toku TEKyT B MPOTUBOIOJIOXKHBIX HarpaBieHusX. Kak pacnosioxeHa
JIMHUSL, HA KOTOPOW MHAYKIHUS MOJIA paBHa HyM0? Ha kakom paccTOSSHUMA OHAa HAXOOUTCS OT
MpOBOJIa C TOKOM cuiion 50 A?

2. 1o “301MpOBAHHOMY KOJIBLIEBOMY IIPOBOJAHUKY paanycoM 20 cM TEUET TOK CHIION
10 A. TlepneHAMKYISPHO IUIOCKOCTHA KOJbIA MPOXOAAT JIBa JUIMHHBIX MPOBOAA C TOKAMHU
cunmon 10 m 20 A Tak, YTO OHHM KacalwTCsi KojJblla B TOYKax, JCKaIIUX Ha
MIPOTUBOIOJIOKHBIX KOHIIAX AuaMmeTpa. Onpenenuth UHAYKIUMIO B LIEHTPE KOJIbIA, KOTAa
TOKH TEKYT B OJMHAKOBBIX UJIM B MPOTUBOIOJIOKHBIX HAIIPABIICHUSX.

3. Cuna Toka B 3yekTpoayre riazmorpoHa paBHa 200 A. Jlnsa cozmanust sddexra
CKAaHUPYIOIIETO BO3ACHCTBUS IUJIa3MEHHOW AYrd Ha IMOBEPXHOCTb MaTephaia Ha AYyry
BO3/ICHCTBYIOT  TOMEPEYHBIM  MAarHUTHBIM  TOJIEM, M3MEHSAIONUMCS IO  3aKOHY
B=Bg-sin(2z1t), By=0,02 Tn, =50 I'm. Omnpenenuth cpeaHee 3HAYCHHE MOIYJISA
OTKJIOHSIFOIIEH CHJIBI B paCU€Te HA €IUHUILY IJIUHBI AYTH.

4. DnexTpuyeckas IeMb 3aMKHYTa TOABMKHBIM MPOBOJAHUKOM muHON | = 0,5 M,
KOTOPBIA JBHWKETCA BEPTHKAIBHO BHU3 C MOCTOSTHHOW CKOpOCThIO. llenmb Haxomutcs B
IIONIEPEYHOM MAarHuTHOM Iosnie ¢ uHAykuuedn B = 0,5 Tn. MomHocTh, oTaaBaemas
HMCTOYHUKOM MUTaHUA B 1lenb paBHa P = 2,5 BT, o0uiee conpotuBieHue nenu papHo R =15
Owm. Onpenenuts Maccy MPOBOJIHUKA.

5. DNEKTPOH BpAIAETCA B MOMEPEYHOM MArHUTHOM MOJIE C YaCTOTOM N = 55,5-10°
00/c. OnpeaenuTb UHIYKIIUIO MAarHUTHOTO TTOJISL.

6. B omHoponHoe MaruutHOe mosie ¢ mHAykiuerd B = 0,01 Tn Bmerena wactuia,
HEeCyIIasi AJIEMEHTapHbBIN 3apsij, U CTaja JBUTaThCA MO OKPYXKHOCTH paanycoM R= 0,5 mm.
OnpenenuTs MOMEHT UMITYJIbCa YaCTHUIIhI L mpy €€ ABMKEHUU B MAarHUTHOM TI0JI€.

Tunossie 3aganus wecroii KP:

1. CBeroBast BOJIHA, 4aCTOTA KOTOpOii paBHa v=5-10"" ', mepexoauT u3 BakyyMma B
JTUAMarHUTHYIO Cpely C JUAJIEKTpUUYECKOr mpoHuIlaeMocThio &=2. KakoBa Oyner niuHa
BOJIHBI M CKOPOCTh CBETa B A3TOM cpene? YKaXuTe IBETOBYIHO OKpacKy sl JTaHHOTO
JMara3oHa CBETOBBIX BOJIH.

2. ITpu nmepexoae CBETOBOM BOJIHBI U3 BaKyyMa B ONTHUYECKHU IUIOTHYIO Cpeny JJIMHA
BOJIHbI yMeHbIMJach Ha 33%. C KakoW CKOPOCTBIO PACIPOCTPAHACTCA CBET B JaHHOMU
cpene? Uemy paBHO MPOM3BEICHUE MArHUTHOW M JUBJICKTPUUYECKON MPOHUIIAEMOCTEMN IS
3TOM cpenbl?

3. Paccrosaue | ot meneit 1o skpana B onbite FOHra paBuo 1 M. J{muHa Boausr 1=0,7
MKM. Ornpenenuts pacCTOSHUE MEXAY IMIEIsIMH, €CIM Ha OTpe3Ke IIUHOM X=1 cMm
ykaaasiBaeTcss N = 10 TeMHBIX HHTEp()EPEHITMOHHBIX TTOJIOC.

4. Ha CTEKJIsSIHHYIO IUIACTUHKY HAHECEH TOHKMU CJOW MpPO3payHOro BEUIECTBA C
nokazareneMm npenomieHus N = 1,3. [lmactuHka ocBenieHa MapauieibHbIM ITyYKOM

MOHOXPOMaTHYECKOT0 CBETAa C JUIMHOW BOJIHBI A = 540 HM, MajarollMM Ha IJJACTUHKY
6



HOopMalibHO. Kakyro MHHUManbHYIO TOMIUHY 0 JOKEH MMETh CIIOW, YTOOBI OTPasKEHHBIN
IIy4YOK UMEJI HAMMEHBIIYIO SIPKOCTh?

5. Ilydok cBeTa, HAYIIMI B CTEKISIHHOM COCYZE C FJIMUEPUHOM, OTPa)KaeTcs OT JIHA
cocyna. [Ipu kakom yrie najgeHust OTpaXxEHHBINA MMy4YOK CBETAa MAKCUMAJIBHO MOJISPU30BAH?

6. [Ipu npoxoxxaeHnu cBeta uepes TpyOoky mmHou |; = 20 cm, comepkantyto pacTBop
caxapa ¢ KoHueHTpamueii C; = 0,1 r/cM®, MIOCKOCTB MONAPH3AIMN CBETA TTOBEPHYIACH Ha
yron ¢=133°. B ngpyrom pactBope caxapa, HaimuTOM B TpyOKy mumHOU |, = 15 cm,
IUIOCKOCTh MOJIIPU3alluU IIOBEPHYJIACh HA Yrol ¢, =52°. Onpenenuts KoHueHTpauuo C;
BTOPOT'0 pacTBOpA.

Tunosbie 3aganus ceabmoii KP:

1. Onpenenute AaBieHue cBera Ha cTeHKU 100-BaTTHOM AJIEKTPUUECKON JaMIIOUKH,
cuMTas, 4YTO BCS MOTpedisieMas €10 MOIIHOCTh MIAET Ha usiydeHue. Kosrpduiuenrt
OTpa)XKeHUs CTEHOK JIaMIIoukH - 10%. JlaMnouky cunrats chepoit AuaMeTpoM 4 cM.

2. OnpenenuTe SHEPTUI0, MacCy U UMIYJIbC (POTOHOB PEHTI€HOBCKOIO H3IyYEHUS C
JUTMHOM BOJIHEI A=20 M.

3. Kunetndeckasi sHEprusi 3J€KTPOHA paBHA SHEPTHUH MOHHU3AIMN aToMa BOAOPOJA U
coctasisier 13,5 3B. Beruucnuth 1iauHy BOdHBI e bpoitna A qis snexkrpona. CpaBHUTH
NoJy4eHHOe 3HaueHue A ¢ ruamerpoM d aToma Bojopona (Haiitu otHomenue 4d ). HyxxHo
JY YYUTBHIBATH BOJIHOBBIE CBOMCTBA JJIEKTPOHA IPU HM3YYECHUM JBWKEHHUS JIJIEKTPOHA B
arome Bojopozna? Jlmamerp aromMa BOAOpPOJA IPHUHATH PAaBHBIM YJIBOCHHOMY 3HAYEHUIO
OOpPOBCKOTO paauyca.

4. Kakyro yCKOPSIOLIYIO pa3HOCTh NOTeHIManoB U NoKeH MPOWTH MPOTOH, YTOOBI
JUTMHA BOJIHEI Jie bpoitnsg A Obuta paBHa: 1) 1 am; 2) 1 m?

5. DIeKTpOH HAXOAWTCS B MOTCHIMAIbHOM smuke mupuHod 1=0,2 HM. B kakux
tToukax B uHTepBaje (0<x<l) IIIOTHOCTh BEPOSATHOCTH HAXOXKACHUS DIICKTPOHA HA TIEPBOM U
TPEThEM JHEPreTUYECKUX YPOBHSAX OJMHAKOBA? BBIUHUCINTH IJIOTHOCTH BEPOSITHOCTH IS
ATUX TOYEK. Pe3ynbTaT NOSCHUTH rpaduuECKU.

6. DneKkTpoH, YCKOpeHHBIN HampsbkeHueM 15 B magaer Ha moTeHImanbHbIN 6apbep ¢
sreprueri U=20 3B u mmpuno#i | = 0,1 M, Bo ckonbko pa3 m3menutcs koddduimeHt

npo3pauHocTu D Gaprepa [ist 2JIeKTpOHA, €CIU YCKOPSIIOIIee HAMPsHKEHUE YMEHBIITUTCS Ha
10 B?

Tunossbie 3aganua BocbMmoii KP:
. o 27
1. HaliTu 4Mca0 MPOTOHOB M HEUTPOHOB, BXOJAIIMX B COCTaB fJipa aToma 13Al.

OnpenenuTp yAENbHYIO SHEPTHUIO CBS3H SApA.
. 24 239
2. CpaBHUTB yJI€JIbHBIEC SHEPTUU CBS3U AJIEp U30TOIOB IEUTEpUst 1 I1 M ypaHa gV .

235 .
3. Kakaa macca ypana “,U pacxoixyercs B CyTKM Ha aTOMHOM 3JIEKTPOCTaHLIUH

MourHoCcTh0 5 MBT? KIIJ[ snexkrpoctanumu paBeH =17 %, a SHeprus, BbIACIAIOMIANCS
MIpU KaXKJIOM aKTe pacnajna, pasHa 200 M»aB.

4. KuHeTH4ecKasi PHEPTUsl o-4aCTHUIIbl, BBUICTAIOIICH W3 siipa aToMa pajaus IpH
paauoakTUBHOM pacnaje, paBHa | = 4,78 M»aB. HaliTu cKOpOCTh «o-4acCTHUIIBI U TMOJHYIO
SHEPTHUIO, BBIJICIISIONIYIOCS MPU €€ BBIIETE.



210 1 -
5. OnpezenuTh NepUos Nodypacnana BUCMyTa g5 BI1, €Clii H3BECTHO, YTO BHCMYT
. 15

Mmaccoit 1,0 r BeIOpaceiBaeT 3a oqHy cekynny 4,58-10™ p-uactuil.

6. [lepuon momypacnama 235 U paBeH 4,5-10° mer. CKOIBKO sanep pacragaercsa 3a 1 ¢

238 . o o
B KyCKe ypaHa ~,,U Maccoii 1,0 xr? KakoBa akTHBHOCTB 3TOI0 KyCcKa’

2.3. IIpomexyTouHasi arrecTanusi (MTOrOBbIi KOHTPOJIb)

Jlomyck K ITPOMEKYTOYHOM aTTECTAallMH OCYIIECTBIIETCS IO Pe3yJIbTaTaM TEKYILETO
U pyOEKHOTO KOHTPOJIS. YCIOBHUAMHM JOIyCKa SBIISIOTCA IOJOXKHUTENbHAs MHTETPaJIbHAs
OLIEHKA [0 pe3yiIbTaTaM TEKYILIETro U pyOeKHOTO KOHTPOJIS.

[IpomexxyTounas arrecranus comtacHo PIIJ[, mpoBoauTcs B BHIE 3K3aMeHa IIO
IUCLMIUIMHE YCTHO 1o OwieraM. buner cogepxut teopernyeckue Bompockl (TB) mis
IIPOBEPKU YCBOEHHBIX 3HaHWH, npakrudeckue 3aganus (I13) g mpoBepku OCBOEHHBIX
yMeHul U KoMIuieKcHble 3aanus (K3) ans koHTposst ypoBHS NMPUOOPETEHHBIX BIIAJICHUN
BCEX 3asBJICHHBIX KOMIIETEHIUH.

buner dopmupyercs TakuM 00pa3oM, UYTOObI B HEro TOMadd BOIMPOCHI U
MPaKTUYECKHUE 3aJIaHUs, KOHTPOJIMPYIOIIHE YPOBEHb C(HOPMUPOBAHHOCTHU 6ceX 3asBIECHHBIX
komrneteHuii. @opma Ounera npeacrasieHa B o0mei yactu @OC nporpamMmsl.

2.3.1. TunoBbie BONPOCHI M 3aJaHNUS JJI5l IK3aMEHA 10 IMCHUIINHE

TumnoBbie BONPOCHI JIsI KOHTPOJISI YCBOCHHBIX 3HAHUIA:

Monayns 1. MexaHuka

1.1. KunemaTtuka (OCHOBHbIE KMHEMATHUYECKHUE XapaKTEPUCTUKU KPUBOJIMHEHHOTO
JOBUXXEHHUS: CKOPOCTb M yCKOpeHue. HopMasbHOE UM TaHre€HLMAIbHOE YCKOpPEHHE.
KunemaTnka BpamarenbHOTO ABWIKEHUSA: YTIJIOBas CKOPOCTh M YIJIOBOE YCKOPEHHE, HX
CBSI3b C IMHEWHOM CKOPOCTBIO U YCKOPEHUEM).

1.2. JluHamMuKa TMOCTyMaTeabHOTO JIBrKeHUs (MHEpIuanibHBIE CHCTEMBl OTCYETa U
nepBblid 3ak0H Hprorona. Bropoi 3akon Herorona. Macca, mMmmyibc, cuna. YpaBHEHUE
IBWKEHUSI MaTEpUAIbHON TOUYKH. TpeTui 3akoH HbplOTOHA M 3aKOH COXpaHEHUs UMITYJIbCA.
3aK0H BCEMHUPHOTO TATOTEeHUsA. CHUIIBI TPEHUS).

1.3. lunamuka BpamareapHoTo ABMKEHUS (MOMEHT HMITyJIbca MaTepUATBHOU TOYKH
U MEXAaHUYECKOW CHCTEMbl. MOMEHT CWibl. YpPaBHEHHE MOMEHTOB. 3aKOH COXPaHEHHS
MOMEHTa HMIYJIbca MEXaHU4YEeCKOW cucrembl. (OCHOBHOE YpaBHEHUE JIUHAMUKHU
BpAILIATEIbHOTO JIBMKEHUSI TBEPAOrO Tejla C 3aKPEIUIEHHOW OChIO BpalleHus. MOMEHT
nMmnyibca tena. Moment wuHepuumu. Teopema Ilrerinepa. Kunernueckas sHeprus
BPAIIAIONIETOCS TBEPIOTO TEIIa).

1.4. Dueprus (Cuma, pabora W mnoTeHIManbHas dSHeprus. KoHcepBaTUBHBIE U
HEKOHCEpBaTUBHBIC CWibl. PaboTa M KuHeTHUYecKas SHeprus. 3aKOH COXpaHEHHUs IMOJHOM
MEXaHHYECKOM SHEPTUH B T10JIC TIOTECHIIHAIBHBIX CHII).

1.5. DneMeHThl MeXaHUKH CIUIOMIHBIX cpef (OO0mume cBOMCTBA KUJKOCTEH U ra3oB.
NneansHo ynpyroe teno. Ympyrue HanpsbkeHus u aedopmanuu. 3akoH ['yka. Moayib
HOnra).

1.6. PenstuBuctckass mMexanuka ([IpuHUIMI OTHOCHUTEIBLHOCTH W MpeoOpazoBaHUs
lanmunes. HeunBapnaHTHOCTB BJIEKTPOMATrHUTHBIX SABIICHU OTHOCHUTEJIBHO
npeoOpazoBanuii ['anmunes. [loctynatel cnenmanbHoit Teopun oTHocutenbHOCTH (CTO)
OiiHmTeitHa.  OTHOCUTENBHOCTh  OJHOBPEMEHHOCTH.  [lapafokchl  peNsITUBUCTCKOM
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KMHEMATUKW: COKpAallleHUE [JUHbI W 3aMEJJIEHHEe BPEMEHU B JBIKYIIUMXCS CHCTEMax
OTCYETA.

Mopyns 2.KonebaHus ¥ BOJHbI

2.1. Konebanust (Amrumaryzaa, dactota u ¢asza kosebanus. CroxeHue KoiaeOaHUid:
ouenus, urypsl Jlnccaxy).

2.2. lunamuka xosiebanui (MneanbHbIi TapMOHUYECKUN OCHMIUIATOP. YpaBHEHHE
UACAIBHOTO OCHWIUIITOpa W ero pemeHre. CBOOOAHBIE 3aTyXarollue KoJjieOaHus
OCLMIJIIATOPA C MOTepsAAMU. BoiHyX1eHHbIC KOoJIeOanus. Pe3oHanc).

2.3. Bonuwl (BonHoBoe nBukenue. [lnockas rapmonudeckasi BojiHa. JliHa BOJIHBI,
BOJIHOBOE 4YHCJIO, (ha3oBasi CKOPOCTh. YpaBHeHUE BOJHBL. OJHOMEpPHOE BOJIHOBOE
ypaBHECHHE. YTIPyTHE BOJIHBI).

Monyns 3. MonekymnsipHas (pU3MKa U TEPMOTUHAMUKA

3.1. ®enomenonoruueckas tepmoanHamuka (TepmonnHamudeckoe paBHOBECHE U
teMriepatypa. HyneBoe Hayano TEpMOJMHAMUKH. DMIUpPHUYECKass TEMIEpaTypHas IIKaja.
O6paTtuMble U HeoOpaTuMbie mpolecchl. [lepBoe Havano TepMoauHaMUKH. TemIoéMKOCTb.
VYpaBuenue Maitepa. M3oxopuueckuid, n300apuueckuii, U30TEPMUYECKUH, aTuadaTUIeCKui
MpolLecChl B HIealbHbIX Ta3ax. [IpeoOpazoBaHue TEMIOTHI B MEXaHUYECKYIO padoTy. Luki
KapHo u ero ko3¢ puIUeHT 1moie3Horo AeUCTBUsl. DHTPOIIHS).

3.2. MonekynsapHo-kuHeTndyeckas Teopus (JlaBnenue raza ¢ touku 3penuss MKT.
TeroeMKOCTh M YUCIIO CTETeHel cBoOO bl MOJieKy ra3a. Pacnipenenenne MakcBeria mis
MOAYJII M TMPOEKIUN CKOPOCTH MOJIEKYJ UIEaJbHOIO ra3za. OJKCIEPUMEHTaJIbHOE
o0ocHoBaHue pacnpenenacHus Makcsemia. Pacnipenenenne bonbiimana u 6apomerpudeckas
dbopmyna).

3.3. Dmnementsl (¢usmueckoi kuHeTHKH (SBnenms mepenoca. Jduddyzus,
TEIJIONPOBOAHOCTh, BHYTPEHHEE TPEHHUE. BpOYHOBCKOE IBIXKEHHE).

Monayns 4.251€KTpoAuHAMUKA

4.1. Dnextpuueckoe noisie B Bakyyme (3axon Kynona. Hanpspk€HHOCTD M MOTEHIMAN
aNeKTpocTaTnyeckoro noss. Teopema ['aycca B mHTErpanbHOM Gopme).

4.2. TlpoBogHuku B ayekTpudyeckoMm moje (PaBHoBecue 3apsoB B NPOBOJIHUKE.
OKBUIIOTEHIMAIBHBIE TOBEPXHOCTU U CUJIOBBIE JIMHUU IEKTPOCTATUYECKOIO OIS MEXIY
IIPOBOJHUKAMM. DJIEKTPOCTATHYECKAs 3alIUTA. EMKOCTh IIPOBOJHMKOB M KOHJEHCATOPOB.
DHeprus 3apsSKEHHOT0 KOHAEHCATOPA).

4.3. JIusNeKTpUKH B 3JEKTpUUECKOM ToJie (DIeKTpUyecKoe mnojie aunois. Jumnons Bo
BHEIIHEM 3JekTpudeckoM rmone. llonmspuzanms ausnektpukoB. OpHEHTALlMOHHBIA U
Ae(pOpPMAIIMOHHBIM MEXaHU3Mbl NOJSApU3aUUU. BeKTop 3JIeKTPUYECKOro CMEIIeHHUs
(ameKkTpuyecKkon UHIYKIUN). JusnexkTpuueckas IPOHULIAEMOCTh BEIIECTBA.
DNEeKTpUYECKOe MoJIe B OAHOPOIHOM AUDIIEKTPUKE).

4.4. TloctostHHbIA dnexkTpudyeckuid Tok (Cuia M TUIOTHOCTh TOKAa. YpaBHEHHUE
HEIMPEPHIBHOCTH JJIs TUIOTHOCTH TOKa. 3akoH OMma B MHTErpaibHoi U auddepeHunaibHon
dopmax. 3axon J[xoynsa-JleHma. DNeKTpOABMKYILAS CWiIa MCTOYHMKA Toka. IlpaBuia
Kupxroda).

Monayns 5S.Maruetusm.

5.1. Maruutocratuka (MaraiuTHOe B3aMMOJICUCTBUE IMOCTOSHHBIX TOKOB. BekTop
MarHuTHOW wuHAYKUUH. 3akoH Awmmnepa. Cuna JlopeHua. JIBukeHue 3apsaoB B
SIIEKTPUUYECKUX U MAarHUTHBIX NOJIsIX. 3akoH bro-Casapa-Jlamnaca. 3aKoH MOJHOTO TOKA)
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5.2. MarnutHoe moje B BemiecTBe (MarHMTHOE IMOJ€ M MarHUTHBIM JUIOJIBHBIA
MOMEHT KpyroBoro toka. Hamaranuenne maraetukoB. Hanpssk€HHOCTh MAarHUTHOTO TTOJISL.
MarnutHas npoHunaemocts. Kinaccuduxaiiyss MarHeTHKOB)

5.3. DOnextpomarHutHas UHAYKUUA (DeHOMEHONOTHUS  DJIEKTPOMArHUTHOU
VHIYKIHUU. [IpaBuiio JleHua. YpaBHEeHUE 3JIEKTPOMArHUTHOMU VHIYKIAU.
Camounnykuusi. UHIyKTUBHOCTB COJIEHOM1A. DHEPTUSI MArHUTHOTO TOJIS)

5.4. DOnextpomarHuTHbele KkojeOanus (I'apMoHMueckue KojeOaHHS B KOHTYpE.
OHepreTudecKkue Impouecchl B KOHType. BosiHOBoe compoTuBieHuE. 3aTyxarouue
KosebaHusT B KOHType. PeakTuBHBIE (€MKOCTHOE€ U HWHAYKTHBHOE) COIPOTUBIICHHUS.
XapakTepUCTUKU 3aTyxaHUs. BbIHYKIEHHbIE KOJeOaHUs B IOCIENOBATEIbHOM KOHTYpE.
Pe3onanc. Pe3oHaHCHBIE KpUBBIE IS 3apsijia, HAMIPSDKEHUS M TOKA)

5.5. VYpaBuenus Maxkcemia (Cucrema ypaBHeHMH MakcBeia B HHTETpaJIbHON
dbopMe u pU3NYECKUI CMBICT BXOASIINX B HE€ ypaBHEHUH )

5.6. DnektpomarnuTtHble BonHbI ([Imockwe u cdepuueckue >IEKTPOMArHUTHBIC
BOJIHBL. [lossipuzariust BOJTH)

Mopyine 6.0nTuHKa.

6.1. Untepdepentus (MuaTepdepeHinonHoe 1mosie OT JBYX TOYEUHBIX HCTOYHHKOB.
Omnebit FOHra. MaTepdepomerp Maiikenbcona. MuTepdepeHIrs B TOHKUX TUIEHKAX)

6.2. Hudpakuus (Ilpunmun Troirenca-®Openens. Judpaxnus Dpenens Ha
npocreimux mnperpanax. dudpakuus Dpaynrodepa. Judpakiuonnas pemérka Kak
CIIEKTPaJIbHBINA IPHUOOP)

6.3. Tonmspuzauus (dopma u creneHb MONAPU3AIMN MOHOXPOMATUYECKHX BOJIH.
[Tony4eHue 1 aHAIN3 JTMHEHHO-TTONIIPU30BAHHOTO CBeTa. JIMHEHHOE NBY TyYenpeIoMIICHHE)

6.4. [Tornomienue u qucrepcrs BoH (DEHOMEHOIOTHS ITOTIIONMICHHUS U TUCTIEPCHN CBETA)

Monyns 7.KBanToBas ¢usuka.

7.1. KBaHTOBbIE CBOMCTBa 3JEKTPOMArHUTHOro u3iydeHus (M3iayueHue Harperbix
Tesn. CrnekTpalibHbIE XapaKTEPUCTUKHU TEIIOBOro u3nydenus. 3akonsl Kupxroda, Credana-
bonpumana u  Buna. AOcomotHo uépHoe Teno. Dopmyna Penes-Jxunca u
«ynbTpaduonieroBas karactpoda». I'umoreza Ilnanka. KBaHntoBoe 00BACHEHHE 3aKOHOB
TEIJIOBOTO u3MyueHus. KopnyckynspHO-BOJHOBOH JAyaju3M CBETa)

7.2. I1lnanerapuas mojaens aroma (Moxens aroma Tomcona. OmnbiTel Pezepdopaa mo
paccesiHu0 anb(da-yacTuil. SAaepHas Mozenb aTomMa. DMIUPUYECKHUE 3aKOHOMEPHOCTH B
aToMHbIX cnekTpax. Dopmyna banemepa)

7.3. KBanToBas mexanuka (I'mmore3a ne bpoiinsa. Onbeitel [[pBuccona u Jxepmepa.
Hudpakuus wmukpodactuil. [lpunmun HeonpenenéHHoctu [elizenbepra. BomHoBas
(GyHKIUA, €€ CTAaTUCTUYECKUN CMBICT U YCJIOBHS, KOTOPHIM OHA JOJKHA YIOBJIECTBOPSITH.
Ypasuenue penunrepa. KBantoBas yacTuiia B OJHOMEPHOM MOTCHIIUAILHOM SIME)

7.4. KsaHTOBO-Me€XaHM4YeCKOe omnucanue aroMoB (CTalMoHapHOE YpaBHEHHE
Mpeaunrepa qist atoma BoAoponaa. BomHoBble (yHKIMM M KBaHTOBBIe uucia. [IpaBuia
oTOOpa 1Sl KBAHTOBBIX MEPEXOO0B)

7.5. Ontuyeckne KBaHTOBbIe TeHeparophl (CIOHTaHHOE W HMHAYLHHMPOBAHHOE
m3nydyeHue. VIHBepcHOE 3acereHue ypOBHEW aKTUBHOW cpenibl. OCHOBHBIE KOMITOHEHTHI
naszepa. YcCIoBUE YCWICHHS W TeHepanuu cBeTa. OCOOCHHOCTH JIa3€pHOTO M3JTy4CHHS.
OcCHOBHBIE THUIIBI JTA3€POB U UX MPUMEHEHUE)

Monyns 8. S nepuas puszuka.
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8.1. OcHoBbl (usuku atomHoro siapa (CoctaB aTOMHOTO sifpa. XapaKTEPUCTUKU
anpa: 3apsj, Macca, SHEPrus CBSI3W HYKJIOHOB. PanmoakTWBHOCTb. BHIBI M 3aKOHBI
pPaAMOAaKTUBHOTO H3ny4yeHus. Snepuble peakuuu. Jlenmenune spep. CuHTe3  spep.
JleTexTrpoBaHue SACPHBIX U3MydeHUl. [loHATHE O JO3UMETPHUH U 3AILUTE)

8.2. DnemeHrtapHble yacTulpl (PyHIaMEHTalbHbIE B3aUMOJCHCTBUS U OCHOBHBIC
KJIACChI 3JIEMEHTApHbIX yacTul. Yactuusl M aHTH4YacTulbl. JlenToHsl u anpoHbl. KBapku.
DrekTpociiadoe B3auMOICHCTBHE).

TunoBbie BONPOCHI M MNPaKTHYECKHe 3aJaHUS A KOHTPOJIS OCBOCHHBIX
YMEHMH:
1. Ilpn yBeqn4yeHun adCOJMIOTHON TeMIEpPaTypbl a0COJIOTHO 4EPHOro Teja B 3 pasa
HHTErpaJIbHAS IVIOTHOCTD €ro U3J1y4YeHH ...
1) yBenuuuBaetcs B 81 pa3 2) yBenuuuBaercs B 21 pas 3) yBenuuuBaetcs B 9 pa3
4) He U3MEHSsIeTCA 5) yBenuuuBaeTcs B 3 pa3a

2. KorepeHTHBIMHU Ha3bIBAKOTCHA BOJIHBI, KOTOPbIE MMEIOT...
1) pa3Hbie AJIMHBI BOJH, HO OJJMHAKOBBIE (ha3bl

2) oAMHAKOBbIE aMIUTUTYABI U (ha3bl

3) 0AMHAKOBYIO MOJIAPU30BAHHOCTD U MOCTOSIHHYIO Pa3HOCTh (pa3
4) ogMHAKOBbIE HHTEHCUBHOCTH

3. IToMHOMY TOPMO’KEHHIO BCeX BbLICTEBIINX B
pe3yabrare  (OTOIMHCCHMH  JJIEKTPOHOB  HA
rpaguxke BAX BHEILLHEr o ¢porodpdexra

COOTBETCTBYET 00/1aCTh, 0TMEe4YeHHAasi HU(poit

1)2 2) 1 3)5

4) 3 5) 4 | A
4. Eciu 32 Henmpo3payHbIM JUCKOM, OCBEIEHHbIM 1! 2 3
SIPKMM HCTOYHHUKOM CBeTa He0OJIbLLIOr0 pa3Mepa,
NOCTABUTH 00PATUMYK0 (OTOIVICHKY, HCKJIYHMB MONAJaAHNE HA Heé O0TPAKEHHBIX OT
CTeH KOMHATHI JIy4eil, TO MpH €€ NMPOSIBJICHUM MOCJe 00JIbIIONH BbIIEPKKH B IEHTPeE
TE€HH MOKHO 00HAPYXKUTH cBeTI0€e nATHO. [Ipu 3TOM HabI01a€eTCA ...

1) nucniepcus cera 2) npesoMJIeHUE CBETa

3) nonsipu3aius cBeTa 4) paccesiHue cBeTa 5) nudpakuus cBeTa

=
>

41 5 U

o

5. IlpoBoaHuK B (popMe KOJIbIA MOMEIIEH B OJHOPOJIHOE MATHUTHOE
noJjie, KaKk IMOKa3aHO Ha pucyHke. MHAYKUMS MArHUTHOIO MOJsI
yMeHbIIaeTcss co BpeMeHeM. MHAYKUMOHHBIAH TOK B TNPOBOJAHHMKE
HanpaBJieH

1) mpoTHUB YacOBOM CTPEIIKU

2) TOK B KOJIbLIE HE BOBHUKAET

3) 1 OTHO3HAYHOTO OTBETA HEOCTATOYHO JTaHHBIX

4) 10 4acoBOM CTpEIIKe

®b:|l

6. Ha pucyHke yKka3aHbl TPAeKTOPHHU 3aPAKEHHBIX YaCTHII,
HMEKIIUX OJMHAKOBYK) CKOPOCTb M BJIETAOIIUX B B
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O/IHOPOJHOEe MATHUTHOE MoJie, MePNeHIUKYISIPHOe MI0CKOcTH 4YepTexa. [Ipu 3Tom
IJISE YacTHILI 3 ...

1)g=0 2) q>0 3) <0

7. BbIHy:KIeHHbIe KOJe0aHHs 3apsiia KOHJAeHCATOpa B KoJie0aTeIbHOM KOHTYpe
ONMUCHIBAIOTCSI YPABHEHHEM...

d’qg R d 1 d?
1) aq R4 1 9

1
a2 L at et 2) 4 T 9=

d’g R d 1
- 3) —g+ “, =
dt* LC d° L dt LC

UO
=0 cos ot
a L

8. A0C0II0THO YépHoe TeJI0 - ITO TeJIO ...

1) He uzmyyaroniee MEKTPOMArHUTHBIE BOTHBI

2) pacceuBaroliee BCE U3IyYEHUE, aJarolIee Ha HEro
3) abco0THO YEPHOTO I[BETA

4) noroniaroniee BCE U3NydeHUe, NMajaroiiee Ha Hero

9. lnst unTepdepeHurM ABYX BOJIH HE0OOX0AMMO U JOCTATOYHO...

1) oquHakoBas yacToTa M OJIMHAKOBOE HAIpaBJICHUE KOJeOaHU

2) OJIMHAKOBAas aMIUIMTYJIa U OJJMHAKOBAs 4aCcTOTa KoJIeOaHUM

3) mocTosIHHAS JJIsI KaXKJI0M TOUKHU Pa3HOCTh (pa3 U OJMHAKOBOE HAIIpaBJIeHHUE KOJICOaHMI

10. Pagyra na Hebe 00bsiCHAICTCS...
1) monsipuzarueit ceeta 2) unatepdepeHuneit crera
3) nucnepcuei cera 4) nudpakuueit ceera

11. Ilpm HaJOKeHHMH [ABYX OJHOPOJAHBIX MATHMUTHBLIX T0JIed € MarHUTHBIMHU
HHAYKIUAMH, co0TBeTcTBeHHO, 0,3 Ta u 0,4 Ta apyr Ha apyra Tak, 4To CWJIOBBIE
JIMHAM TOJedl B3aMMHO MEPHEeHAUKYJISIPHbI, MOAYJb MATHUTHOM HWHAYKIUH
pe3yJIbTHPYIOLIEr0 MOJIsl PABEH...

1)0,3 Tn 2)0,5Tn 3)0,7 Tn 4)0,1 Tn 5)0,4 Tn
12. BO1M3M JJIMHHOTO MPOBOJIHMKA ¢ TOKOM (TOK HaINpaBJieH K v
HaM) NPoJIeTaAeT IJIEKTPOH CO CKOPOCTHIO V . @ -—
Cuia Jlopenna ... e

1) HanpaByieHa BIpaBo  2) HalpaBJieHa BIEBO 3) paBHA HYJIIO
4) HampaBJieHa OT HAC  5) HampaBJieHa K HaM

13. YcraHOBUTH COOTBETCTBHE IPYNII 3JIEMEHTAPHBIX YACTHI[ XapPAKTEPHbIM THIIAM
(pyHaaMeHTAIbHBIX B3AaUMO/CHCTBHIA:

1 [ doromt A | cumoe 1) 1-Bb, 2-B, 3-A
2 | NeMTOHE] B | MeKTpOMArHHTHOS 2) 1-B, 2-A, 3-b
3 | aapomel B cnadoe 3) 1-A, 2-B, 3-B

14. Ilepuoaom noJsiypacnajaa Ha3bIBAeTCH ...

1) Bpewmsi, B Teu€HHE KOTOPOTO PaACIaiaeTcsl MOJIOBUHA HAJTUYHOTO KOJIMYECTBA aTOMOB
PaIMOaKTUBHOIO dJIEMEHTA

2) BpeMsi, B TEUCHHE KOTOPOTO PACIIaIat0TCs BCE aTOMBI PaIMOAKTUBHOIO 2JIEMEHTA

3) Bpemsi, B TeU€HHUE KOTOPOTO KOHIICHTPAIUs PACIIaBIIMXCS SAEP YBEIMUUBAETCA B € pa3
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4) BpeMst MEXly MOMEHTAMHM paclaja JAByX SJAEp aTOMOB PaJHOAKTUBHOI'O 3JIEMEHTA

15. YcraHOBHTHL COOTBETCTBHE KBAHTOBBIX qYUuCeJ, omnpeaecadrmux BOJIHOBYIO
(l)yHK]_lI/llO JICKTPOHA B aTOME BOJA0OPOaa, UX (l)l/I3I/I‘IeCKOMy CMBICJTY

1 n A | Onpenensier  OpHEHTAIlMM  AJIGKTPOHHOTO  oOjlaka B
IPOCTPAHCTBE
2 | b | Onpegensier popMy 3J€KTPOHHOTO 00JIaKa
3 m B | OnpenensieT pa3mMepsl 2JIEKTPOHHOTO 00JaKa
I' | CobGcTBEHHBIN MEXaHUYECKUI MOMEHT
1) 1-A, 2-b, 3-B 2) 1-T', 2-B, 3-A
3) 1-B, 2-A, 3-T 4) 1-B, 2-b, 3-A

16. Ha pucyHkax mnpuBeleHbl KAPTHHbI pacnpeaejeHusi MJIOTHOCTH BEPOSATHOCTH
HAXOKIEHUSI MHMKPOYACTHIbI B TNOTEHHHAJIBbHOH siMe C 0eCKOHEYHO BBLICOKMMM
creHKaM#. COCTOSIHHIO ¢ KBAHTOBBIM YHCJIOM I1 = 2 COOTBETCTBYET ...

ol Tl "
2) 0 x 3 0 ¥ 4) 0

1) 0 X x
17. HecrtauuonapusiM ypaBHenneMm Llpenunrepa siBisiercst ypaBHeHHe...
m e 3By Imf mwtety
1) alp_ﬁl'kE_-lr:sur'hP:ﬂ Z)F_FI\E_TJ#J_G
3) M+ Ul y. g =ih > 4) ap +FEY =0

18. Ecan yacTunbl MMeT OJMHAKOBYIO JUIMHY BOJHBI /le Bpoiiiasi, To Handoabmei
CKOPOCTBIO 00J1a1A10T...
1) o-gacTHIbI 2) HEUTPOHBI 3) DIEKTPOHBI 4) MpOTOHBI

TunoBbie KOMILUIEKCHBbIE 3aJaHUS J1JI1 KOHTPOJISA NPUOOPETEHHbIX BJIAJICHUI:

1. U3 omHOro M TOro k€ Mecra HadaJl PAaBHOYCKOPEHHO IBHUIaThCsi B OJHOM
HaIIpaBJICHUH JBE€ TOYKH, IPUYEM BTOpasi HA4aJla CBOE JBMIKEHHUE YEPE3 2 C TIOCIIE MEPBOM.
IlepBast TOYKa [BHTANach C HAYATBHON CKOPOCTBIO Vi = | M/C U yCKOpeHHeM a,;=2 m/c’,
BTOpAs — ¢ HAYAIBHOI CKOPOCTBIO V=10 M/c 1 yckoperueM a,=1 m/c®. Korna u rae Bropast
TOYKa JOTOHUT MEPBYIO?

2. Ha G6apaban paguycom R =0,5 M HamoTaH mIHYyp, K KOHITY KOTOPOTO MPUBSI3aH TPy3
maccoit m =10 kr. Haift MOMeHT uHepiiuu 6apadaHa, €CIi H3BECTHO, YTO TPY3 OMyCKAETCs
¢ yckopenneM a =2,04 m/c*?

3. T'a3, coepmaromuii nukn KapHo, 3a CYET KaXI0il KUJIOKAJIOPHHM TEIUIOTHI,
MOJIy4YeHHOM OT Harpearesisi, coBepuiaer padoty, paBHyro 610 J[x. Kakos KIIJ[ sroro
nukina? Bo ckoiapko pa3 aOcosroTHas TeMrepaTrypa HarpeBaTesst OoJibllie aOCOJFOTHOM
TeMnepaTypbl XOJ0AUIbHUKA?

4. ]JIBa OAMHAKOBBIX IUIOCKMX BO3AYIIHBIX KOoHAeHcaTopa €MkocThio C = 100 nd
KKl coeuHeHbl B Oarapero nocienoBarenbHo. OnpenennTb, Ha CKOJBKO W3MEHUTCS
émkocth C OaTapeu, €clii MPOCTPAHCTBO MEXK]Y IJIACTUHAMU OJIHOTO M3 KOHIEHCATOPOB
3aMoJHUTH TapaGUHOM.
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5. DnekTpudecKkoe Mnosie Co34aHo JIMHHBIM HOJIBIM HHJIMHAPOM paguycoMm R =1 cwm,
PAaBHOMEPHO 3apsDKCHHBIM C MOBEPXHOCTHOW IIOTHOCTBhIO 6= 20 uHKi/M. Onpenenutsb
Pa3HOCTh MOTEHLMAIIOB JIBYX TOYEK 3TOr0 MOJIsA, HAXOAAIMXCcA Ha pacctossHuu a; = 0,5 cm
U dy =2 CM OT MOBEPXHOCTU LIWJIMH/IPA B CPETHEN €r0 YacCTH.

6. Conportusnenue ranpBaHomerpa Ry = 720 Owm, mkana ero 1 [\]Rz
paccuntana Ha 300 MkA. Kak u kakoe 700aBOYHOE COINPOTUBIICHUE &
R
HY>KHO MOJKIIOYUTH, YTOOBI MOKHO OBLIO CUCTEMY BKJIIOYATh B IIEMb C ]

Hanpspkenuem 300 B?
7. B cxeme Ha pucyHke ¢, =2B, &, =4B, R, =050M u nagenue
R
MOTEHI[MAIa Ha CONMPOTHUBIEHUH R, (TOK uepe3 R, HANpaBlIEH CBEPXY —

BHU3) paBHO 1 B. Halitu nokazanue ammnepmeTpa. BHyTpeHHee
CONpOTHUBJIEHUE aMIiepMeTpa R, =10 Om.

8. Ha pucyHke npuBeieH CHEKTP MOIJIOIIEHUSI CMECH NTapOB HEU3BECTHBIX METAJUIOB.
BHU3Y - CHIEKTpbI NOIJIOLIEHUS TApOB JINTUA U CTPOHLHSL. CMech METaJlIOoB ...

J I]j I Csmech

o 600 500 200
[ | |
NG 500 00
T [ s

[ 1 |
oy 600 500 400

1) comepXUT NUTUH W elle KaKUe-TO HEU3BECTHBIC DJIEMEHTBI, a CTPOHIUS HE
COIEPKUT;
2) COEPKUT JTUTUH U CTPOHITUH, U €lle KaKue-TO HEU3BECTHHIE AJIEMEHTHI;

3) cMech COJIEPKUT CTPOHIIUMHN U elle KaKue-TO HEU3BECTHBIE AJIEMEHTHI, a JIUTUS HE
COJICPKUT;
4) cMech HE COJEPKUT HU JIUTHUS, HA CTPOHITHS.

9. Cxonbko o U (- -pacmaioB JOJKHO MPOU3ONTH MPU PAAUOAKTUBHOM pacrajie
35U 198 py
snpa ypana CKOJIBKO ¥ KOHEYHOM TMPEBPAIIEHUU €T0 B PO CBUHIIA ?
1) 10 pacnamoBa- u 10 - pacnamoB
2) 10 pacnagoBo- u 8 - pacnaaoB
3) 8 pacnagoBa- u 10 B- pacnagos
4) 10 pacnagoBa- u 9 - pacnanos
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2.3.2. llIkanbl OLleHMBAHUA Pe3yJIbTATOB 00yYeHHS HA IK3aMEHe

Onenka  pe3ynbTaToB  OOydyeHUS MO  JAWCHUIUIMHE B (opMe  ypOBHS
C()OPMHUPOBAHHOCT KOMIIOHEHTOB 3HAMb, YMemb, 61a0ems 3asBICHHBIX KOMIIETEHLIUN
MIPOBOAMTCSA 10 4-X OaJITIbHOM IIKaJIe OICHUBAHUS ITyTEM BRIOOPOUYHOTO KOHTPOJISL BO BpeMs
HK3aMEHa.

TunoBble 1mIKaga U KPUTEPUU OLIEHKU PE3YJIBTAaTOB OOYUYEHHS MpPHU CAa4e SK3aMEHa
JUIA KOMIIOHEHTOB 3Hamb, yMemb U 61ademsv TpuBeneHbl B o0meld vactu DPOC
o0Opa30BaTeIbHON IPOTPaMMBI.

3. Kpurepuu ouneHMBaHUSA YPOBHHA C(HOPMHPOBAHHOCTH KOMIIOHEHTOB U
KOMIIeTeHII M

3.1. Ouenka ypoBHsi C()OPMHUPOBAHHOCTH KOMIIOHEHTOB KOMIIeTeHIUii

[Ipu omenke ypoBHS CPOPMHUPOBAHHOCTH KOMIIETEHIIMHA B pPamMKax BBIOOPOYHOTO
KOHTPOJISI IPU DK3aMEHE CUUTACTCS, UTO NOIYYEHHASI OYEHKA 3a KOMNOHEHN NPO8epsemMoli 8
oureme KomnemeHyuu 0000WaemMcs HA  COOMBEMCMEYIOWUL  KOMNOHEHmM  cex
KoMnemeHyuil, popmupyemulx 8 pamKax OaHHOU Y4eOHOU OUCYUNTIUHBL.

TunoBele KpUTEPUM U IIKAJIbl OLEHUBAHUS YPOBHSI C(HOPMUPOBAHHOCTU
KOMIIOHEHTOB KOMIIETEHIIUNM TmpuBeneHbl B o60mei yactu POC oOpazoBaTesbHON
MIPOTPaMMBI.

3.2. Onenka ypoBHsi cGOPMHUPOBAHHOCTH KOMIIEeTeHUM

OO0mast olieHKa ypoBHSA CPOPMUPOBAHHOCTH BCEX KOMIIETEHIIUN MPOBOJUTCS ITyTEM
arperupoBaHUs OIICHOK, MOJYYEHHBIX CTYJCHTOM 3a KaXJbli KOMIOHEHT (hOPMHUPYEMBIX
KOMIETEHIIUM, C Y4YEeTOM pEe3yJIbTaTOB TEKYIIET0O U pyOEKHOTO KOHTPOJIS B BHUJE
HMHTETPaJIbHON OLIEHKU 1O 4-X OamipbHOM mikaje. Bce pe3ynbTaThl KOHTPOJS 3aHOCSTCS B
OIICHOYHBIM JIUCT W 3alOJIHSIOTCS TMpernojiaBaTeleM IO MTOraM MPOMEKYTOYHOM
aTTeCTallUH.

dopma OILEHOYHOTO JIUCTAa U TPEOOBAHUS K €ro 3aloJIHEHUIO MPUBEIICHBI B 00IICH
gactu ®OC 06pa3oBaTeIbHON TPOTrPaMMBEL.

[Ipu ¢dopMupoBaHUU UTOTOBOW OIEHKH MPOMEKYTOUHON arTecTallud B BHUJIC
AK3aMEHa WCIOJIB3YIOTCS THUIOBBIE KPUTEPHUH, TpHUBeAcHHbIe B o0mert yactu DOC
o0pa3oBaTeIbHON MPOTPaAMMBI.
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