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1 OIMCAHHUE HOKA3ATEHEFIUH KPUTEPUEB OHEHUBAHUA
COPOPMUPOBAHHOCTHU KOMIIETEHIIMHU, OIIMCAHUE HIKAJI OHEHUBAHUA

1.1 Onucanne mKajabl OeHUBAHUA CPOPMHPOBAHHOCTH KOMIIETeHIIHIT

CdopMupoBaHHOCTh KOMIETCHIIMNA MO TUCIUILUIMHE OIICHUBAeTCA 4-0aTbHOW MIKAJION:
COTJIMYHOY, «XOPOIIOY, «YIOBICTBOPUTEIHHOY», «HEYIOBICTBOPUTEIIHLHO.

1.2 Onucanune noka3aresieil 1 KpuTepueB oLleHHBaHUS COPMUPOBAHHOCTH KOMIeTeH Mt
10 AUCHHUILINHE

Kon PesynbTat 00y- Kputepuu u nokazaTenu olleHUBaHUS PE3YJIbTATOB O0yUYEHUS
KOMITC- ICHHA «HEYJIIOBIIETBO- | «YJOBIETBOPH- | «XOPOILIO» COTIIUIHOM
TCHUMA | MO AUCIHILTAHE PUTETHHO» TEIIBHOY
(uHH-

Karopa
JOCTH-
KEHUSI)
KoMIIe-
TEHIIUU
1 2 3 4 5 6
YK-1 3HaTh crocoObl 1 | PparmMeHTap- Henonnsle 3Ha-| Chopmupo- | Chopmupo-
(VK- WCTOYHUKH T10- HbIE 3HAHUS HHS CIIOCOOOB M| BaHHBIE, HO | BAaHHBIE W
1.1) JTy4deHust ’HPOp- | criocoOOoB U uc- | HCTOYHHMKOB II0-| conmepikaiue | CHCTEMaTH-
Malu 1o (pu3u- | TOYHUKOB MOJTy- | JIy4CHHUA WH-| oTnennHbIe 4CCKUC 3Ha-
K€, CBSI3aHHOM ¢ | ueHus uH(Op- opmanuu 110 pooeIbI HAA - CHOCO-
nanpHenen MalUH 110 (PH3K- q)Hvae’ CBSA-| spapms cro- | 00B M HCTOU-
npodeccuonanb- | Ke, cBazanHoii ¢ | SAHHOM € JAlb~| o660p i ye- | HUKOB  HOMY-
HOM JIeATENbHO- | JalbHEHmen HCHIICH PO\ 1yyppkoB mo- | iondd  HH-
CTBIO mpodeccro- (eccroHaIBHOM P—— dopmanuu o
. JESITEbHOCTBIO ¢usmke, cBs-
HaJIbHOU J1esl- dbopmarmu 1o N
3aHHOM c
TEJTbHOCTBIO cbI/BI/IKve, e
/ OVTC}’TCTBI/IG SAHHOA € | 1 beccro-
SHaHMH AAIBHCHIICH | oy Hoii tesi-
Hpoq’ecfﬂo' TEJLHOCTBIO
HaJIbHOM Jies-
TEITBHOCTHIO
YMeTs npume- @®parmenrtapHoe | B nenom B nenom YcnemHoe u
HSTH MTOJTyYeH- YMEHHUE TIpUMe- | YCIIEIIHOE, HO | YCIIEIIHOE, cHCTEeMaTH-
HbIE paHee 3Ha- | HATb OJY4YEeH- | HE CHCTEMaTH- | HO COJep)Ka- | YecKoe yMe-
HUS NIPU U3yYe- | HbIE paHee 3Ha- | YECKOe YMEHHUE | Iee OTJeNb- | HHUE IpuMe-
HUM HOBOTO Ma- | HUS IIPH U3yde- | MPUMEHATH 1O0- | HbIE TPOOETBI | HATH MOTY-
Tepuana u B HUHM HOBOTO Ma- | JIy4eHHbIE pa- | YMEHHE IIpU- | YEHHBIE pa-
mporiecce caMo- | Tepuajia U B Hee 3HaHUs MEHSITB T10- Hee 3HaHUS
o0pa3oBaHuUs npolecce caMo- | IpU U3yYEHUH | JIyYeHHbIE pu u3yye-
oOpa3oBanusi/ | HOBOrO MaTe- | paHee 3HAHUS | HUM HOBOTO
OtcyTcTBHE puana u B Ipo- | MpH U3yde- marepuaia u
YMEHUN 1ecce caMmoo0- | HUM HOBOTO | B TIporiecce
pa3oBaHus marepuaiga U | camooOpaso-
B IIpo1iecce BaHUS




Bmaners crio- ®parmentapHoe | B memom B nie1om VYcmemnHoe u
COOHOCTBIO K BOC- | IPUMEHEHHUE YCIEIIHOE, HO | YCIIEIIHOE, HO | CUCTEMAaTH-
npUsTHIO, 0000- | HABBIKOB K BOC-| He cUCTEMAaTH- | COMPOBOXK- 4eCcKoe IpU-
IEHNIO, aHaM3y | TIPUATHIO, 0000-| yeckoe mpumMe- | maromeecs MEHEHHE
nHdopmarmy, mo- | HCHHUIO, AHATN3Y | yexpe HABBIKOB | OTACIBHBIMU | HABBIKOB K
craHoBKke 3azaun | AH(OpMaly, K BOCIIPHATHIO, | OIIMOKaMH BOCIIPUSITHIO,
u BBIOOpY myTeii | IOCTAHOBKC 33 o506 11enmio, IpUMEHEHHE | 00OOILEHHMIO,
ee qoctmkenms; | A2 d M BHIOOpY aHaJM3y UH- HABBIKOB K aHaJM3y UH-
; [IyTeH e¢ JI0CTH- dopmarum, mo- | BOCIIPHATHIO, | OpMaIu
xkenust / OtTcyT- ’ ’ ’
CrBHC HaBbkop | CTAHOBKE 3a/1a- 000011IeHHI0, | TIOCTAaHOBKE
44 U BBIOOpY aHalIM3y UH- | 337a4M U BbI-
yTeH ee J10- dbopmaryu, Oopy myTeii ee
CTHKEHUS [IOCTaHOBKE JOCTHKEHUS,
3a7la4u U BbI-
Oopy myTeii ee
JOCTHKEHUS,
OIIK-2 | 3narp  ¢ynpa- | Oparmenrtapusie | Henonusie 3Ha-| Chopmupo- | Chopmupo-
(OIIK- | meHTanpHble Qu- | 3HaHUS (yHIA-| HUST QyHAaMEH-| BaHHbIE, HO| BaHHBIC u
2.1) 3UYECKHE  TEO- | MEHTAIbHBIX TaNbHBIX (DU3H-| coAepxkallue | CUCTeMaTu-
pUHM; OCHOBHBIEC | PU3NYECKUX YECKUX TEOpHUH;| OTAeNbHbIC YecKue 3Ha-
(du3nYecKue SB- | TCOPUH; OCHOB-| OCHOBHBIX (H-| mpoOensl 3Ha-| HUA  (yHAA-
neHusi, (QyHOa- | HBIX busnye- | 3uYeCKUX sBIe-| HUA  (PyHOa-| MEHTAIbHBIX
MEHTaJbHBIE TI0- | CKUX  SIBIICHWH,| HUH,  (QyHAa-| MEHTAIbHBIX | (PU3HUYECKHUX
HSTHS, 3aKOHBI U | (YHIAMEHTANIb- | MEHTAJIbHBIX ¢usnueckux | Teopui; oc-
TEOpUU KIIACCU- | HBIX  TOHSTHI, | MOHATUH, 3aKO-| TEOpUH;  OC-| HOBHBIX (QHu-
YECKOM M COBpe- | 3aKOHOB U TE€O-| HOB U TEOpUM| HOBHBIX  (PU-| 3UYECKUX
MEHHOW (PU3UKU; | pUil  KJIacCcU4Ye- | KIACCUYECKOM U | 3UYECKUX SIB-| SBIICHUH,
TUIS pellleHus: | CKOH M COBpE-| COBpEeMEHHOW | JIeHuld, (QyH-| pyHIameH-
CTaHJAPTHBIX MeHHOW (U3UKY;| QU3UKK;  JUId| JaMEHTalb- | TalbHBIX IIO-
3agad  npodec- | AN peLIeHMs | pelleHUsl CTaH-| HbIX MOHATHM,| HATUH, 3aKo-
CHOHAJILHOW Jie- | cTaHAapTHBIX JApTHBIX TPO-| 3aKOHOB M| HOB U T€o-
ATEIbHOCTU 3amau  mpodgec-| peccrnoHaNbHOM | TEOpUIT Kilac-| puil  Kiaccu-
CHOHAJILHOW Jie-| NEATENBHOCTH | CHUYECKOM M| YECKOW M CO-
SITETBHOCTH / COBPEMEHHOM | BpEMEHHOU
OtcyrcTBHE ¢buzuku; | GU3MKK; AT
3HAHWUMI peLIeHus peleHus
CTaHJIAPTHBIX | CTAHJAPTHBIX
3ajad  Ipo-| 3a7ad  Ipo-
¢deccuoHanb- | heccuoHamb-
HOM [desTelIb-| HOH nesi-
HOCTHU TEINbHOCTH
-yMeTb HUCnoJib30- @parmentapHoe | B uenom B neiaoM YcCremHoe |
BaTh (hU3MUECKHUE| YMEHHE HCIOJb- YCIEUIHOe, HO| YCIIEHIHOE, HO CHCTeMaTHue-
3aKOHBI A1 00b- 30BaTh (U3MYe- HE CHCTEMaTH-| COJEepiKallee | CKoe YMEHHUE
SACHEHUsl CYIIHO- CKHE 3aKOHBI JUI| YECKOE YMEHHE| OTIEIbHbIE UCIIOJIb30BAaTh
cti  (UBUYECKUX| OOBSICHEHUS WCIIONB30BaTh | IpoOebl yMme-| hu3ndecKue
IIPOLIECCOB, CYHUIHOCTH (U3U-| GU3NYECKUE 3a-| HU€  MCIOJb-| 3aKOHBI [
- yKa3blBaTh, Ka-| YECKMX TMpoOIeC- KOHbI s 00b-| 30BaTh (PU3U-| 00BICHEHUS
KHE 3aKOHBI OIH- COB, SICHEHUs  CyUI-| YeCKHE 3aKO0-| CYLIHOCTHU
ChIBAIOT  JAaHHOE - yKa3blBaTh, Ka-| HOCTH (u3nuye-| Hbl A1 00b- pusmueckux
SBJICHUE WIH 3(-| KUe 3aKOHBI OMHU-| CKUX  IPOLEC-| SICHEHUS CYII-| MPOILIECCOB,
bexT; ChIBAIOT JAaHHOE COB, HOCTU  (uU3H- - YKa3bIBaTh,




- IPUMEHSATh Me- | SIBJICHUE iy - YKa3bIBaTh, YECKUX  IMPO-| KAKUE 3aKOHBI
Tonbl  usnue- | sdekr; KAKUEe  3aKOHBI LIECCOB, OTHCHIBAIOT
CKOro M MareéMa- | - IpUMEHSITbL ME-| OIMCHIBAIOT - YKa3bIBaTh, JAHHOC SBJIC-
THYECKOTO  MO- | ToAbl  (U3WYE-| MaHHOE SBICHUE KAKUE 3aKOHb] HHE MU d(-
ACITUPOBAHWA, @ | CKOro U MareMa- | yu 3(hdeKT; OITMCBIBAIOT dexr;
TaKoKEC  MCTOMBI | TAYECKOrO  MO-| - [pUMEHSTH| JaHHOE SBJE-| - IPUMEHATH
¢uzuko- ACIMPOBAHUA, a| meToabl (M3U-| Hue wumM >¢-| METOABI  (Pu-
MaTCMaTH4ICCKO- | TaKXK€  METOJbI | yeckOro M Ma- dexr; 3UYECKOr0 |
ro  aHaumsa K | Gpusmko- TEMATHYECKOTO | -  [pyMeHsTh| MATEMaTHye-
PCLICHHIO  CTaH- | MATEMATHYECKO- | Mo e IMpOBa- MeTofsI  u-| CKOTO  MOJe-
AApPTHBRIX  33/1a9 | r0  aHanM3a K| gus, a TaKKe| syyeckoro | JIMPOBAHUS, a
Hpg‘beCCHOHaﬂb' PEHICHUIO CTaH-| MeToAbl (BU3U-| MaremaTHye- | TAKKE METO-
HOM NCATCIIBHO- | napTHBIX 3adad| xo- CKOTO  Mojie- | Abl @HSHKO-
CTH npodeccuo- MaTeMaTHye- JIMpOBaHMs, a| MaTeMaTHye-
HAIBHOW  JIeS-| cKOro aHANM3a| Taske MeTO-| CKOTO aHAITH-
tenbpHOCTH / OT-| PELICHUIO | ;1 (usmko-| 38 K pelne-
CYICTBUC  yMC-| cTaHOApTHBIX MaTeMaTide- | HAIO  CTaH-
HUH 3aJ1a4 HpO(i)eC- CKOI'0 aHajgu-| AapTHBIX 3a-
CHOHAIbHOM 3a K pemenuo | 484 Ipodec-
ACATCIIbHOCTHU CTaHIAPTHBIX CHUOHAJIBHOU
3aj1a4 Ipo- JCATCIIBHO-
deccuonanp- | CTH
HOU JedTelb-
HOCTH
Bnagetrs HaBel- | @parmentapHoe | B uesoM | B LEJIOM | YCIEHOe |
KaMH HCIIOJIb30- | IPUMEHEHHUE yCIEIIHOe, HO | YCHEIIHOE, CHUCTEMaTH-
BaHUS: HAaBBIKOB WC- | HE CHUCTEMaTH- | HO COMpO- | YECKOE TpH-
OCHOBHBIX  00- | ITOJIb30BAHUSA: YeCKOoe IpHUMe- | BOXKJAroIIee- | MCHEHUE
neU3NIECKUX | OCHOBHBIX  00- | HCHHE HABBIKOB | CSI  OTJICNIb- | HABBIKOB HC-
3aKOHOB U MPUH- | MEe(U3NUECKUX | UCTIOTIb30Ba- HBIMH OIIKO- | MOJH30BA-
IIMIIOB B TMPAKTHU- | 3aKOHOB U | HUS: KaMH TIpUMe- | HUSA:
YeCKMX MPHUIO- | IPUHIIMIIOB B | OCHOBHBIX 00- | HEHUE HaBbI- | OCHOBHBIX
KEHUSX; MPAKTUYECKUX | MEe(PU3NUECKUX | KOB HCIONb- | 00medu3u-
METOJI0B (pU3HYE- | MPUIIOKEHUSAX; | 3aKOHOB U | 30BaHUS: YECKUX  3a-
CKOT0 MOJICITUPO-| METOJOB  (DU3M-| MPUHIIUIIOB B | OCHOBHBIX KOHOB u
BaHMA Ul pEIIe-| YeCKOro  MOJE-| MpakTHYECKUX | oOmiedusu- MPUHIIUIIOB B
HUA CTAHAAPTHBIX | TUPOBAHMS IS | IpHIIOKEHUSAX; | YECKUX 3aKO- | MpaKTH4e-
3a71a4 TPO(ECCH-| PEIIEHHs.  CTaH-| MeTOMOB (DH3H-| HOB U MPUH- | CKUX MpPHIIO-
OHANBHOH  Jed-| NapTHBIX 321a4| 4yeckoro MOJE-| IUIIOB B | JKEHUSX,
TCIIBHOCTH HPO@GCSHO' JUPOBAHUS IS | rpakTHue- METOI0B (-
HaJIbHOU /HSH- PEIIEHNs CTaH-| cKUX MNPHUIIO- | 3UYECKOTO
TCJIIPHOCTH T-| mapTHBIX 3a1a4 . MOJIIEJIUDO-
CYTCTBUE HAaBBbI- an())(beCCI/IO- ﬁ:::;;(]; du- BaIfI/ISI b JUTSt
KosB HATBHOH  J1€51-| spqeckoro penIeHus
TCJIBHOCTH MOJIeTHpOBa- | CTAHAAPTHBIX
HUA Ui pe-| 3alad  IIpO-
meHns cra-| peccnoHaln-
JApTHEIX 3a-| HOM nes-
nau Hpo(bec_ TEIBHOCTU
CHOHAJIBHOM

JACATCIIbHOCTH
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1.3 Onucanue mKaJbl OLEHUBAHUS OCBOEHUS JUCUMILIMHBI B JopMe IK3aMeHa
3HaHus, YMEHUS, HABBIKA O0YYaloIlIerocsi Mo JUCHUUIUIMHE OIEHUBAIOTCS OLICHKAMHU: «OT-
JIUYHOY, «XOPOIII0Y», «YJOBIECTBOPUTEIHHOY, «HEYOBIETBOPUTEIHHOY.

1.4 Onucanue noka3areJsieii 1 KpUTepHeB OLlEHHBAHUS KOMIIeTEHIHii
TUCHUILIUHBI B (hopMe IK3aMeHa

Ounenka Kpurepun

OTBETHl Ha BOIPOCHI YETKUE, OOOCHOBAHHBIC M IOJIHBIC, MPOSBIICHA
FOTOBHOCTh K JIUCKYCCUH, CTYJIEHT JEMOHCTPUPYET BBICOKUH
YPOBEHb  BIAJCHUS  3HAHUSAMHM, YMEHUAMU U  HaBBIKAMU
OTIMYHO COOTBETCTBYIOIIUX KOMIETEHIIMI, YTO IO3BOJSIET €My pellaTh
WIUPOKUI KPYr THUIOBBIX M HETHUIOBBIX 3a7a4, CTYICHT IPOSBUI
BBICOKYIO JPYIUIMIO H  CBOOOJHOE BIAJACHUE MaTepHUAIOM
JUCITATIINHEI

OTBECThI Ha BOIIPOCHI MNpEeMYyIICCTBCHHO IIpaBHUJILHEIC, HO
HEOOCTATOYHO YCTKHC, CTYACHT crocooeH CaMOCTOATCIBHO
BOCIIPOU3BOAUTDb U IIPUMCHATHL COOTBCTCTBYIOIIUEC 3HAHUA, YMCHHA U
HaBbIKM 1Jid pPCIICHHA THUIIOBBIX 3aJa4d JUCHUIUIMHBI, MOXET

Xoporo BBINIOJHATh IIOMCK M HCIIOJB30BaHHE HOBOW HMH(MOPMAIUH IS
BBIIIOJIHEHUS HOBBIX INPO(PECCHOHANLHBIX JIEHCTBHH Ha OCHOBE
HOJHOCTEI0  OCBOEHHBIX  3HAHMH, YMEHUH ¥ HaBBLIKOB

COOTBCTCTBYIOIIUX KOMHGTGHLII/II;'I

OTBETBLI Ha BOIPOCHI HE IOJHEIE, HA HEKOTOPLIE OTBET HE IOJIYYEH,
3HAHUS, YMEHUS, HABLIKM C()OPMHPOBAHLI Ha 0a30BOM YPOBHE,
CTyJEHTHl YaCTHYHO, C [IOMOLIGI0 W3BHE (HApUMEp, C
YIIOBIETBOPUTENBHO | yerionp30BaHHeM  HABOJAIIHX BOIIPOCOB, aCCOI[MATHBHOIO psijia
HOHATHM W TJI.) MOTYT  BOCHPOM3BOIAWTH W IPUMEHSTH
COOTBETCTBYIOLIME 3HAHMS, YMEHHS, HABBIKH

Ha OOJIBIIYIO YaCTh BOIIPOCOB OTBETHI HE OBLIM MOJYUYEHBI, INOO OHU
MOKa3aJd TOJHYK HEKOMIIETEHTHOCTh CTyJ€HTa B MarepHalie
JMCHHUIUIAHBL, CTYICHT HE CIOCOOEH CaMOCTOSATENhHO, 6e3 MOMOIIN
HeynoBneTBOPUTENBHO| y3pye, BOCIPOU3BOANTh M IPHUMEHSTh COOTBETCTBYIOLIUE 3HAHHS,
YMEHUsI, HABBIKM WJIM 3HAHWs, YMEHUS W HABBIKA y CTyJEHTa HE
BBISIBIICHBI
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2 TUITIOBBIE KOHTPOJIBHBIE 3AJJAHUS U UHBIE MATEPUAJIBI,

HEOBXO/JMMBIE JIJIsI ONEHKHA 3HAHWI, YMEHUI, HABBIKOB ¥ OIIBITA

JAEATEJIBHOCTH, XAPAKTEPU3YIOIIUX 3TAIIBI ®OPMHUPOBAHUSA
KOMIIETEHIIAH B TPOIIECCE OCBOEHUS JUCIUILINHBI

2.1 Bonpocsl K 3K3aMeHy

Ne Koxap! nH-

BO- JUKaTOPOB

po- Bompocsl JOCTHXKE-

ca HUS KOM-
METEHLIUN

1 2 3

1 [Tonstue marepun u aBwxeHus. [Ilpenmer pusukm. YK 1.1
OIIK 2.1

2 OcHoBHbIE NOHATHS MeXxaHUKU. MaTtepuanbHas Touka. Cucrema orcuera. | YK 1.1
[TocrynarenbHoe M BpamaTenbHoe ABMKeHUA. KunemaTuka nocryna- OIIK 2.1
TeabHOro ABMkeHUs. CpenHss 1 MTHOBEHHas ckopocTb. CpenHee u
MI'HOBEHHOE YCKOpeHue. [IpuHIuI cynepno3uumy JBUKEHHUH.

3 Kpuonuneiinoe npuxenue. [loqHoe, TaHreHIMaIbHOE M HOPMaIbHOE VK 1.1
YCKOPEHHMUSL. OIIK 2.1

4 Kunemaruka BpaimareabHOro JBUKEHMS. YTOJ IOBOPOTA, yII0Bas CKO- YK 1.1
pOCTb, YIJI0BOE yeKOpeHue. CBs3b JIMHEHHBIX U YIIIOBBIX Xapakrepuctuk | OIIK 2.1
BpAILlATEIbHOIO JBUKCHHUSL.

5 ['panuiipl mpuMEHUMOCTH KJlaccudeckoi Mmexanuku. OcHoBHble ToHATHS | YK 1.1
JUHAMUKH TIOCTYNATENbHOrO ABMKEeHUs. Macca, cuiia, umnyibc. 1 3akon | OIIK 2.1
Herotona. 2 3akoH HeloTona. 3 3akoH HploToHa.

6 3aKkoH COXpaHEHUs UMITyJIbca. PeakTUBHOE BI)KEHHUE. YK 1.1

OIIK 2.1

7 OcHOBHbIE OHATUS JUHAMUKY BPALIATENILHOTO IBUKEHUS. MOMEHT YK 1.1
nHepuuu. MoMeHThl HHepIMU HEKOTOPbIX Tell. Teopema IllTelinepa. OIIK 2.1

8 MowmeHT cuiibl. MoMeHT ummnyibca. OCHOBHOM 3aKOH AUHAMMKH Bpama- | YK 1.1
TEJIBHOTO JBMKECHHSI. 3AKOH COXPaHEHMsI MOMEHTA UMITYJIbCA. OIIK 2.1

9 Buast nedopmanmii. Cunsl ynpyroctu. 3akoH ['yka. Moayns FOnra. YK 1.1

OIIK 2.1

10 CuIibl TpeHUS TIOKOSI, CKOJIbKEHU S, KaueHHUS. VK 1.1

OIIK 2.1

11 OHeprus u pabora. 3aKOH COXpaHEHHUs U npeBpaiieHus sHepruu. Padora | YK 1.1
Y MOIIIHOCTD IIPU ITOCTYINATEIbHOM JIBUKCHUMU. OIIK 2.1

12 Kunernueckast sHEpPrys MOCTyNATENBHOTO IBU>KECHHUS. YK 1.1

OIIK 2.1

13 Kunernueckas 3Heprust BpaaTeJabHOrO IBUKEHUS. YK 1.1

OIIK 2.1

14 [TorenunanpsHas 3Heprus. KoncepsatupHble U quccunaruBHble cuibl. 3a- | YK 1.1
KOH COXPaHEHUsI JHEPTUH. OIIK 2.1

15 Pab6ora ynpyroii cuinbl. [loreHnuansHast sHeprus ynpyro aeopmupo- YK 1.1
BAHHOT'O TEJIA. OIIK 2.1

16 3aKOH BCEMHUPHOTO TAroTeHus. I'paButanronHas nocrossuias. Oneir Ka- | YK 1.1
BEHIUIIIA. OIIK 2.1

17 I'paBuTanmonnoe nojue. HanpspkeHHOCTH rpaBUTaliMOHHOTO 1ot Cuna YK 1.1
TSPKECTH M BEC TEJA. OIIK 2.1
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18 [ToreH1manpHast HEPTUS B IIOJIE CUIIBI TSKECTH. VK 1.1
OIIK 2.1

19 CronkHoBeHue mapoB. Heynpyruii u ynpyruit yaapsl. YK 1.1
OIIK 2.1

20 [lepuonnueckoe u KonedarenbHOE ABMKEeHUE. ["apMoHndeckue Koneda- YK 1.1
HUS ¥ UX XapaKTEPUCTUKHU. Y CJIOBUSI BOSBHUKHOBEHUS rapMmoHuudeckux ko- | OIIK 2.1
neGaHuii.

21 I'paduueckoe n3o0pakeHne rapMOHUYECKUX Kojebanuii. CioxxeHue YK 1.1
rapMOHUYECKUX KoJeOaHHi 0IHOTO HAMpaBJICHUsl OAMHAKOBOM yacTtoThl. | OINK 2.1

22 CKOpOCTh U YCKOPEHHE TapMOHUYECKH KoJieOtomerocs teia u ux ¢asel. | YK 1.1
Kunemarnueckoe u AMHAMUYECKOE ypaBHEHMsI Kojebanuid. [lepuon ko- OIIK 2.1
ne0aHuil NPyKMHHOIO MasiTHHUKA.

23 @u3n4ecKuil MasTHUK. YPaBHEHUsI IUHAMUKU, KHHEMATUKU U TIEPUOJT YK 1.1
koJjieOanuil. [IpuBeneHHas AJIMHA U IEHTP KayaHui. MaTeMaTHYeCcKuid OIIK 2.1
MasiTHUK

24 Kunernueckas, noTeHIIMaIbHAs U TIOJIHAsL DHEPIUsl TADMOHUYECKN KO- YK 1.1
JIEOIIOIIErOCs Tea. OIIK 2.1

25 3aryxatomme Konebanus. JlunamMuyeckoe u kunemarndeckoe ypasauenuss | YK 1.1
3aTyxawimux konedanuii. JlorapupmMudeckuil 1eKpeMeHT 3aTyXaHUsl. OIIK 2.1
J1oOpOTHOCTB.

26 Brinyxnennsle koneOanus. JluHamMmuueckoe u KuHematuieckoe ypasie- | YK 1.1
HUS BBIHYICHHBIX KoseOaHui. Pezonanc. OIIK 2.1

27 Mexanuueckue BoiHbl. [IpogosnbHbie U nonepeunslie BojaHbL. CKOPOCTh YK 1.1
pacnpoCTPaHECHUS U JUIMHA BOJHBI. Y DPABHEHUE BOJIHBI.. OIIK 2.1

28 Axyctuka. TeMOp 1 rpOMKOCTb 3BYKOBBIX KOJICOAHH U €AMHUIIBI H3Me- VK 1.1
pEeHUSL. OIIK 2.1

29 OCHOBHBIE MOJIO)KEHUS MOJIEKYJISIpHO-KMHEeTHYecKor Teopuun. Pazmepsi u | YK 1.1
Macca yactul. MonbHast Macca. 3akoH ABoraapo. CTaTuCTUYECKUH U OIIK 2.1
TEPMOJMHAMHYECKUI METOIbI ONIMCAHUS MOJIEKYJIIpHOU cuctemsl. Tep-
MOJIMHaMu4ecKkue napameTpbl. PaBHOBeCHOCTH cocTostHMsI. OOpaTUMOCTb
nmpouecca. YpaBHEHHE COCTOSHHUS.

30 Nzomnporneccr uneansHoro raza. OobeIMHEHHBIN Ta30BbIi 3akoH. Padota | YK 1.1
B TepMoArHaMuKe. DU3NUECKNl CMBICT YHUBEPCAIBHOM razoBoil mocro- | OIIK 2.1
STHHOM.

31 OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KMHETUYECKON Teopun uaeansHoro | YK 1.1
raza. Crenenu cBo60/161 Mosieky:1. [IpuHiun paBHopacnpenenenus sHep- | OIIK 2.1
MU IO CTeneHsM cBoOoabl. CreacTBust U3 0CHOBHOTO ypaBHeHHst MKT.

YpaBHEHHE COCTOSAHMS UealbHOro raza Menaeneena - Kianeitpona.
32 Uucno CTOJIKHOBEHUH U CpeHss AJIMHA CBOOOIHOTO Mpodera MOIeKyJI. YK 1.1
OIIK 2.1

33 SArnenus neperoca. Juddysus, BHyTpeHHEE TpeHHE, TEIUIONPOBOAHOCTE. | YK 1.1
Bakyywm. OIIK 2.1

34 3aKOH COXpaHEHHMS YHEPIruu B TepMoanHamuke. [lepBoe Havano tepmo- YK 1.1
nuHaMuku. TeroemkocTh ra3oB. YpasHenue Maiiepa. Koaddurment OIIK 2.1
[IyaccoHa.

35 PaboTa 1 nepBoe Havaa0 TEPMOJMHAMUKH IIPU U30TIpoLieccax. Anunada- YK 1.1
THYECKUI npouecc. YpaBHeHue [lyaccoHa. OIIK 2.1

36 Oo6partumble U HeoOpaTUMBIE TIpoliecchl. Bropoe Havano TepMoanHaMHU- YK 1.1
ku. Tennoseie aurarenu. [{ukn Kapro. OIIK 2.1

37 XKunkoctu. I[ToBepxHocTHOE HaTsxeHue. CmaunBanue. KanwspHsie YK 1.1
SIBJICHUS. OIIK 2.1
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38 OnexTpuueckue 3apsaasl. 3akoH KyioHa. 3akoH coxpaHEeHUs 3apsiza. YK 1.1
OIIK 2.1
39 DnekrpocTaTuueckoe noje. HanpspkeHHoCTh 3iekTpoctatruueckoro noiis. | YK 1.1
[Tpunnun cynepno3uiuu. ['paduyeckoe npeacTaBIeHHUE MOJIs. OIIK 2.1
40 Pabora o nepememnieHuto 3apsiaa B dJIeKTpocTaTHaeckom mnoe. [ToTen- YK 1.1
a1, CBsi3b HANPSHKEHHOCTH U MOTEHIMaa dekTpoctatuueckoro nojist. | OINK 2.1
41 Teopema Octporpanckoro - ['aycca 1is 31€KTpoCTaTUYECKOrO MOJIS. YK 1.1
OIIK 2.1
42 Boruncnenue HanpsKeHHOCTH 3J1eKTpruueckoro nois no treopeme Octpo- | YK 1.1
rpanckoro-I"aycca: a. [Tone 6eckoHEUHON PaBHOMEPHO 3apsKEHHON OIIK 2.1
wiockoctu. 0. [Tone aByx mockocreit B. [Tone GeckoHeYHOI paBHOMEPHO
3apsokeHHOW HUTH T. [Tone cdepsl.
43 Tunsl auanexkTpuKoB. usnexkTpuku B anekrpocratuueckoM mnosie. [lone B | YK 1.1
nudaeKTprKax. [[poBOJHUKYN B 3JIEKTPOCTATUYECKOM IOJIE. OIIK 2.1
44 DIJIEKTPOEMKOCTh TPOBOAHUKOB. KoHieHcaTopbl. EMKOCTh MJIOCKOTO U YK 1.1
chepuueckoro konaeHcaropa. CoeTMHEHUE KOHICHCATOPOB B OaTapero. OIIK 2.1
45 DHeprus CUCTEMBI IIEKTPUUECKUX 3apsAI0B, IPOBOAHMKA, KOHAeHcaTopa. | YK 1.1
YK 1.5
OIIK 8.1
46 DnekTpruyeckuil Tok. Buibl Toka. Y ClI0BUs CyLIECTBOBAHUS JIEKTpUYE- VK 1.1
ckoro Toka. Croponnue cuiibl. DJIC. OIIK 2.1
47 [Tanenue Hanpsxenus. 3akoH Oma 111 HEOAHOPOJAHOIO yYacTKa LEIH. VK 1.1
OIIK 2.1
48 3akon Oma aiiga ogHOpoAHOro yyacTka uenu. Conporusienue npopoauu- | YK 1.1
koB. CoeTMHEeHHE MMPOBOIHUKOB. OIIK 2.1
49 3akon OMma B nuddepennuanbHon hopme. YK 1.1
OIIK 2.1
50 [IpaBuna Kupxroda. YK 1.1
OIIK 2.1
51 Pa6ora n MmoutHOCTh TOKa. 3akoH Jxkoyns - JIeHua. VK 1.1
OIIK 2.1
52 IIpupona Hocuteneil 3apana B Mmetaiuiax. OCHOBHbIE nonoxeHus knaccu- | YK 1.1
YECKOM 3JICKTPOHHON TEOPHH MTPOBOJIMMOCTH METAJIJIOB. OIIK 2.1
53 KonTakTHbIE SIBIECHHS B METAJIJIaX. YK 1.1
OIIK 2.1
54 MaruutHoe none. Cuna Amnepa. Bektop nnaykuuu MarautHoro noist. | YK 1.1
OIIK 2.1
55 3axon buo-Casapa-Jlamnaca. [lpuHuun cynepno3suiimy MarHUTHBIX 110~ YK 1.1
JIen. OIIK 2.1
56 Maruutssiii notok. Teopema Octporpanckoro - I'aycca juisg marautHoro | YK 1.1
nosist. Teopema 0 HUPKYJISALMYA BEKTOPa MAarHUTHOM MHAYKIIMH. OIIK 2.1
57 B3anmoneiicTBre nmapamienbHbIX POBOJTHUKOB C TOKOM. YK 1.1
Cuna Jlopenna. OIIK 2.1
58 Pabota nepemerieHus: MpOBOAHUKA C TOKOM B MAarHUTHOM TIOJIE. YK 1.1
OIIK 2.1
59 SIBneHue anekTpoMarHuTHOM MHAYKIMH. 3akoH Papanes - Makcperia. YK 1.1
SIBneHne CaMOMHIYKIUN. OIIK 2.1
60 MarnuTHoe nojue B BeuiectBe. HaMarunueHHOCTh, MaruuTHas Bocrpuum- | YK 1.1
YUBOCTh M MarHUTHAs IPOHUIIAEMOCTH BemecTBa. [lua-, mapa- u deppo- OIIK 2.1
MarHeTU3M.
61 DNeKTPOMarHMTHbIE BOJIHBI. DHEPruUsl JJIEKTPOMArHUTHBIX BOJIH. [110T- YK 1.1
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HOCTb IIOTOKA HEPIUH 3JIEKTpOMarHuTHbIX BOJH. [lkana siekrpomar- OIIK 2.1
HUTHBIX BOJIH.
62 OcHoBHble NIOHATHUSA 0 cBeTe. KopiycKyisspHO-BOIHOBOM nyanu3M. 3ako- | YK 1.1
Hbl TEOMETPUYECKOM ONTUKU. Teoprs TOHKOM JIMH3BI. OIIK 2.1
63 doToMeTpruUeCKHEe BEIIMYUHBI. 3aKOH OOpaTHBIX KBAJPaTOB. YK 1.1
OIIK 2.1
64 SABnenne naTepdepeHIUM cBeTa. Y CIIOBUE KOTEPEHTHOCTH CBETOBBIX YK 1.1
BOJIH. Y ClIOBHE HHTEP(HEPESHIIMOHHOTO MAKCUMyMa 1 MUHUMYMa. OIIK 2.1
65 CriocoOblI moiryueHust KOTepeHTHBIX BOJIH. IHTepepeHnnonHas cxema YK 1.1

IOnra. Unrepdepennus B Tonkux mieHkax. Konsia Hetotona. IIpocser- | OIIK 2.1
JICHUE ONTHKHU.

66 Asnenune qudpakuuu. [Ipunnun [rolirenca-Openens. YK 1.1
Hudpaxius va menn. udpaknuonHas pemerka. OIIK 2.1

67 SIBrnenue nossipu3anuu cBera. 3akoH Masntoca. YK 1.1
OIIK 2.1

68 BzaumopeiictBue cBera ¢ BemiectBoM. [ucnepcus cera. [lormomnienue VK 1.1
ceera. Paccesnue cBera. OIIK 2.1

69 ®orodrddext. 3akonsl Cronerona anst pororddekra. Popmyna [Inanka. | YK 1.1
YpaBHeHue DitHIITEHA OIIK 2.1

70 [Tocrynatel bopa. Teopus atoma Bogopoa o bopy. YK 1.1
CocraB aTOMHOTO si7jpa OIIK 2.1

71 KopnyckynspHo-BOJIHOBOM Ayanu3M CBOMCTB yacTull BemecTsa. Bomner | YK 1.1
ne bpors OIIK 2.1

712 [Tepnoguueckasi cucreMa 3JIEMEHTOB. VK 1.1
IIpupoa paiOaKTUBHBIX U3JIy4eHUH. SIBIIEHNE PalMiOAKTUBHOCTH OIIK 2.1

2.2 llpuMepHbIe BAPHAHTHI IK3aMeHAIMOHHBIX 32124
Moayan 1 -3

1. Touka IBHKETCS IO OKPYKHOCTH paanycoM R=4 m. 3aKOH ee ABUKEHHUS BhIpaKACTCs
ypasHeHneM X = A+ Bt?, rie A=8 m; B=—2 m/c?. HaiiTi MOMeHT BpeMeHnH t, Korjja HopMajib-
HOE YCKOPEHHE TOUKH an=9 M/c?; CKOPOCTb V,TAHTEHIIMATHHOE ; ¥ TIOJTHOE ¢ YCKOPEHHS TOUKH
B 3TOT MOMEHT BPEMEHH.

2. JlBe MaTepuaIbHbIE TOUKH JBMKYTCS COTJIACHO ypaBHEHHAM: x1=A1t+B1t>+Cit’u
Xo=Aat+Bot?>+Cot?, rne A1=4 m/c; B1=8 m/c?;C1= —16 m/c3; Ax=2 m/c; Bo= —4 m/c%; Co=1 m/c®. B
KaKOi MOMEHT BPeMEHH | yCKOpEHHUS dTUX TOoUYeK OyayT oJuHaKkoBbI? HailTh cKOpoCTH V1M V2
TOYEK B ’TOT MOMEHT.

3. Hlap maccoit m1=10 Kr cTamkuBaeTcs ¢ mapom maccoir M;=4 kr. CKOpOCTh IIEPBOTO
mrapa Vi=4 m/c, BToporo - V=12 m/c. HaliTu o011yto cKopocTh u apoB TOCTe yaapa B ABYX
CITy4asx: KOT/Ia MaJIbli I1ap HaroHseT OOJIBIIION IIap, ABUKYIIUNUCS B TOM K€ HAIIPABICHUH, U
KOI'/Ia Iaphl JBUXKYTCS HABCTPEUY APYT APYTy. Y Aap CUUTATh NPSIMBIM, LIEHTPAIbHBIM, HEYIIPY-
TUM.

4. B noxaxe maccoit M=240 kr crout uenoBek Maccoil m=60 xr. JIogka IIBIBET CO CKO-
pocThio V=2 Mm/c. UeoBEeK MPBITAET C JIOAKH B TOPU30HTAITILHOM HAIIPABICHUH CO CKOPOCTHIO
U=4 m/c (OTHOCUTENBHO JIOAKH). HaliT CKOPOCTH JOKH TTOCIIE MPBIKKA YeI0BeKa: BIepe] 1Mo
JIBIDKEHUIO JIOJKW; B CTOPOHY ITPOTHUBOIIOIOKHYIO JBHKEHUIO JIOJKH.
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5. U3 mpyXUHHOTO MUCTOJIETa BHICTPEINIIN MyJIBKOM, Macca KOoTopoir M=5 2. JKecTKoCcTh
npyxxunbl k=1,25 kH/m. T[Ipyxuna Obuta cxxara Ha AlI=8 cM. OnpeaenuTs CKOPOCTh IYJIBKU MPH
BBUIETE €€ U3 NUCTOJETA.

6. Ilap maccoit m1=200 1, ABMXKYIIHiicS co ckopocThio Vi1=10 M/c, yaapsieT HeroABIX-
HBIH 1map maccoit m2=800 1. Y gap npsMou, IeHTPaIbHBIA a0COMIOTHO ynpyruil. OnpeneanThb
CKOPOCTH ILIapOB I0CIIE yaapa.

7. LlunuHzap, pacnooKeHHbIH rOpU30HTAIEHO, MOXKET BpalaThCsi OKOJIO OCH, COBIa1a-
Io1LIeH ¢ OChIO HUIUHApPA. Macca nununapa mi1=12 xr. Ha nunuaap HamoTainu mHyp, K KOTOpo-
MYy TpHBS3AIN THPIO Maccor me=1 kr. C KakuM ycKopeHreM OyzeT ormyckarbes rups? Kakosa
CHUJIa HATSDKEHMS LIHYpa BO BPEMS IBHXKEHUS THpu?

8. Uepes 010K, BBINOJIHEHHBIN B BUJIE KOJleca, IEPEKUHYTa HUTh, K KOHIIAM KOTOPOI
npuBsizanbl rpy3bl ¢ Maccamu m1=100 r u m2=300 r. Maccy koneca M=200 r cuutath paBHO-
MEPHO paclpeeseHHON o 0001y, Maccoi ciui mpeHedpeds. Onpenenurs yCKOpeHue, ¢ KoTo-
pBIM OyyT JBUTATHCS TPY3bI, CHIIBI HATSDKEHHS HUTH 10 00€ CTOPOHBI 010K

9. Illap ckaTbIBacTCs C HAKIOHHOM IIOCKOCTH BEICOTOMN=90 cM. Kakyto nmuHeiHy 0
CKOPOCTb OyIeT UMETh LIEHTp I1l1apa B TOT MOMEHT, KOT/la CKATUTCS C HAKJIOHHOW IJIOCKOCTH?

10. ITnatdopma B Bujie qUCKa BpallaeTcs 0 HHEPLUU OKOJIO BEPTUKAJIBLHON OCH C Ya-
crotoit N1=14 munt. Ha kpato nuaTopmsl cTout desosek. Korja 4enosek mepenien B IeHTp
m1aThOPMBI, YACTOTA BO3poca 10 Nz=25 Mun~. Macca yenoseka m=70 kr. OIpeneauTh Maccy
M nnardopmbl. MOMEHT HHEPILIMH YEIIOBEKA PACCUUTHIBATD, KaK Il MATEPHAIbHON TOUKH.

11. . UckyccTBEeHHBIN CIIyTHUK oOpalaeTcs BOKpYT 3eMJIH 110 KpyroBoil opOuTe Ha BbI-
core H=3200 kM HaJ oBepXHOCThIO 3emiid. OnpenesuTh TMHEWHHYIO0 CKOPOCTh CITyTHUKA.

12. Touka coBepIIaeT rapMOHHUYECKHE KoeOaHus. B HeKOTOpbIi MOMEHT BpeMEHHU
CMeleHne TOYKH x=5 cM, eé ckopocTh V=20 cm/c u, yckopenue a= —80cm/c?. Haiitu muxmide-
CKYIO 4acTOTY, IepHo KonebaHuii; ¢azy koieOaHUil B pacCMaTpUBaeMblii MOMEHT BPEMEHH U
aMILTUTY 1y KOJeOaHui.

13. Touka coBepIIaeT rapMOHHUYECKUE KOJeOaH sl, ypaBHEHHE KOTOPhIX UMEET BHL:
x=Asinwt, tneA=5 cM, ©=2 c. HaiiTu MOMEHT BpeMeHH, B KOTOPKIil TTOTEHIMATLHASL YHEPTHS
touxu /7=10" [Tk, a BosBpamatomas cuna F=+5-10" H. Onpenenuts Takxke hasy konebanuii B
3TOT MOMEHT BPEMEHH.

14. JIa rapMOHUYECKUX KOJeOaHMsl, HAIPABJIEHHBIX 110 OJHOM MPSIMOMN, UMEIOIINX O/H-
HAKOBbIE aMIUIUTYbl U TIEPUO/IbI, CKJIAJBIBAIOTCS B OHO KOJeOaHUE TOH K€ aMIUIUTYIbI.
Haiitu pa3HocTs (a3 ckiapIBaeMbIX KOJeOaHU.

15 Touka coBepiIaeT OJJHOBPEMEHHO JIBa TAPMOHHUYECKUX KOJIEOaHMsI, TPOUCXOSAIINX
10 B3aMMHO NEPIECHNKYIJISIPHBIM HAaIlPAaBJICHUSIM U BBIPa)KaeMbIX YpaBHEHHsIMU: X = A COS ot
uy=A, Cosw, (t + Z'), rae A1=4 em; w1=r ¢t A2=8 cm; wo=r ¢*; =1 c. Haiitn ypaBHEHHE Tpa-
€KTOPUHU U HAUYEePTUTD €€ C COOJII0IeHneM MaciTada.

16. ITonepeynas BoJIHA pacpOCTPAHAETCS BJIOJb YIIPYTOTo IIHYpa co CKOpOCThio V=15
Mm/c. Ilepuon konebanuit Touek muypa 1=1,2 c. Onpenenuts pazHoctsb (a3 Ap konedaHui ABYX
TOYEK, JISKAIIUX Ha JIyde U OTCTOSIINX OT UCTOYHHKA BOJIH Ha paccToAHUAX X1=20 M u X2=30 ™.

17. TInotHOCTH Ta3a p nipu AaBieHuu P=720 mm pt. cT. u Temneparype t=0°C pasna 1,35
/1. HaliTu MONpHYIO Maccy L rasa.

18. Ilpu Temmeparype t=35°C u naBnennn P=708 klla mioTHOCTH HEKOTOPOTO rasa
p=12,2 xr/m®. OnpeienuTh OTHOCHTENIBHYIO MOJIEKYIIAPHYIO Maccy Mrasa.

19. B 6a/utore BMecTUMOCTBIO V=15 J1 HaX0UTCs cMech, coaepkarias mi=10 r Boo-
pozna, m=54 r BozgstHOTO Mapa 1 M3=60 r okucu yraepona. Temmeparypa cmecu t=27°C. Ompe-
JIEJIATDH JaBJICHUE.
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Moayau 4 - 6

1. C xakoii cunoit OyIayT NpUTATUBATHCS /IBa OJMHAKOBBIX CBHHIIOBBIX IApHUKa paanycom |
CM, PACIOJI0KEHHBIE HA PACCTOSAHUM 1 M JpYT OT Apyra, €Clid y KaXJ0ro aToMa IepBOro MapuKa
OTHSITHh IO OJIHOMY 3JIEKTPOHY M BCE€ 3THU 3JIEKTPOHBI IIEPEHECTU HAa BTOpPOM mapuk? OTHOCH-
TenbHas aTOMHas Macca cBuHIa A=207, miotHocTs 11,3 r/em®.

2. DneKkTpHuecKue 3apsibl 1ByX Tyd cooTBeTcTBeHHO paBHbI 20 Kt u 30 Ki. Cpennee pac-
crosiure Mexay Tydamu 30 km. C Kakoil CHIION B3aUMOJICHUCTBYIOT Ty4n?

3. Ilo Torkomy kombily paauycom 10 cMm paBHOMepHO pactpeneneH 3apsa 20 aKn. Kakosa
HaANPSDKEHHOCTh E moss B Touke, HaXoAsIIeicss Ha OCH KoJblia Ha paccTossHuM 20 ¢M OT IIeHTpa
KoJbLa?

4. DnexTpoH C HavyallbHOM CKOPOCTBIO Lo =3 MM/C BieTeN B OJHOPOJIHOE AIIEKTPUUECKOE
nojie HanpspkeHHOCThi0 E=150B/M. Bekrop HadanbHON CKOPOCTH TMEPHEHIUKYJSPEH JIMHUSM
HaNpsDKEHHOCTU 3JleKTpuuyeckoro moiis. Onpeaenuts: 1)cuiny, ASHCTBYIOLIYIO Ha 3JEKTPOH;
2)ycKopeHue 3J1eKTpoHa; 3) CKOpOCTh 3eKTpoHa uepes t=0,1Mkc.

5. OmpenenauTs NOTEHIUAIBHYIO SHEPTUIO 3JIEKTPOCTATHUECKOTO B3aUMOJICHCTBHS ABYX TO-
yeuHbIx 3apsaaoB 4000K u 20 v K, Haxoasmmxcst Ha pacCTOSTHUU S5 CM JIPYT OT JIpyTa.

6. JlBe mapasuienbHbIe 3apsSKEHHBIE MIIOCKOCTH, IIOBEPXHOCTHBIE IIIOTHOCTH 3apsA0B KOTO-
poix 2 MxKin/m? u 0,8 MxKi/m?, Haxonstes Ha pacctosauu 0,6 cM Apyr oT apyra. OnpenenuTs
Pa3HOCTb MOTEHIUATIOB MEXy TUIOCKOCTAMH.

7. Kaxas pabora coBepIaeTcs JJIEKTPHYECKUM TI0JIEM MU Iepemeniennu 3apsaaa 4,6 MxKo
B [10JI€ MEXK/ly TOUYKAMH C pa3HOCThIO noTeHuunanos 2000 B?

8. JlBa mpoBomsmux mapa, paguycamu 10 cM u 5 cM, 3apspkeHHBIC 10 moTeHaioB 20 B u
10 B, coenrHeHbl TOHKUM IPOBOJIOM. HailT MOBEpXHOCTHBIE TJIOTHOCTH 3JEKTPUUYECKUX 3aps-
JIOB Ka)KJI0T0 111apa M0cje UX CoeIuHEeHus. PaccTosiHue Mex 1y mapaMy BEJIMKO 110 CPaBHEHUIO C
UX pagnycamu.

9. Bo CKOJBKO pa3 M3MEHUTCS] EMKOCTh MPOBOJIAIIETO Iapa paanycoMm R, eciu oH cHavana
IIOMEILEH B CpPEy C AMDIEKTPUUECKON MPOHUIAEMOCTBIOZ, a 3aTE€M - B CPeAy C JUAIEKTpUYe-
CKOH MPOHUIIAEMOCTHIO 67

10. Metannuyeckuii map paguyca 5 M, umeromuil norexiuan 20 B, okpykaloT KOHIIEHTpH-
yeckor cdepudeckoil mpoBopsmie obomoukoit paauyca 10 M. Uemy Oymer paBeH MOTEHIHAI
11apa, €CJI 3a3eMJIUTh BHELTHIO 000JI04KY?

11. IInockuii KOHJIEHCATOp C pa3MepaMHu IJIacTUH 25*25 cM u paccTtosHueM Mexay Humu 0,5
MM 3apskeH A0 pa3HocTH noreHuuanoB 10 B u oTkimoueH ot ucrouHuka. KakoBa Oyner pas-
HOCTb [TOTEHIINAJIOB, €CJIM IIJIACTUHBI PAa3/IBUHYTH 1O pacC-TOSTHUAS MM?

12. JIBa n301MpOBaHHBIX MJIOCKUX KOHJIEHCATOpa eMKOCThI0 3 MK® KaXkablil 3apspKeHBl 110
pa3HOCTH MOTEeHIHMANOB 5 B u coenrHeHbl napamienbHo. B 01HOM U3 KOHAEHCATOPOB PACCTOS-
HUE MEXy IJIACTUHAMM YBEJIMUYEHO B TpH pa3a. HaliTu 3apsapl KOHAEHCATOpa U HaNpsKEHUE Ha
HUX.

13. Bo3nyuHblit KoHAEHCATOp eMKOCThI0 C 3aroNHAIOT AUAIEKTPUKOM C JUAIEKTPHUECKON
MPOHUIIAEMOCThIO €. KoHIeHCaTOp KaKoil eMKOCTH Ha/l0 BKIIIOYUTH MOCIEI0BATENBHO C JaHHBIM,
4yT0OBI Takasi 6aTapes BHOBb uMesia eMKocTh C?

14. Kongencaropsl eMKoCTsIMU 2MKD, SMKD, 10MKk®D coequHeHbI TTOCIEeI0BATEILHO U HAXO0-
natcs nox HanpsbkeHueM 850 B. OnpenenuTs HanpsyKEHUE U 3apsil Ha KaXKIOM U3 KOHIEHCATO-
pOB.

15. BeluucauTh cOnpoTUBIICHHE MPOBOJHUKA, U3TOTOBJICHHOTO B BUJE MPSMOTO KPYyroOBOTO
YCE4YEeHHOTr0 KOHyca BbicoTOM 20 ¢M 1 paguycamu ocHoBaHUM 12 mm n 8 MM. K ncrounuky Toka
¢ OJIC 12 B npucoeauneHa Harpy3ka. HanpspkeHne Ha KiI€eMMax MCTOYHMKA CTaJIO MPH 3TOM
paBHbIM 8 B. Onpenenuts KI1/] ucrounuka Toka.
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16. 3a Bpems 10 ¢ mpu paBHOMEPHO BO3pACTAIOIIEH CHJIE TOKA OT HYJISl 10 HEKOTOPOTO MaK-
CUMyMa, B IIPOBOJIHUKE BBIICIUIIOCH KOnuecTBO TernoThl 40 kJ[>k. OnpeaenuTs CpeIHIO CUITY
TOKa B MIPOBOJHUKE, €CJIM €ro COMpoTUBIeHUE2S OM.

17.3a Bpems § cipu paBHOMEPHO BO3pacTaBIlIE CUIIE TOKA B IIPOBOJHUKE COIIPOTHUBIEHUEM
8 Om BbIIEIMIOCH KoJnuecTBO TerioThl 500 JIx. Onpeaenuts 3apsia, OpOXOASIIUiA B MPOBOJI-
HUKE, €CII CUJjla TOKa B Ha4aJbHbI MOMEHT BPEMEHH paBHA HYJIIO.

18. Butok nmuamerpom 20 cM MOXKET BpaIlIaThCs OKOJIO BEPTUKAIBLHON OCH, COBIAAAIONICH C
OJIHMM U3 IUAMETPOB BUTKA. BUTOK yCTaHOBHWIIM B TJIOCKOCTH MAarHUTHOTO MEPUIMAHA U ITyCTH-
au 1o Hemy Tok 10 A. Kako#i Bpamaronuii MOMEHT M HYXHO MPUIIOKHTh K BHTKY, YTOOBI
yAepKaTh €ro B HAYaJIbHOM TMOJIOKEHUHU? ['OpU30HTAIBHYIO COCTABISIONUIYI0 WHIYKIHUIO Mar-
HUTHOTO TOJIs1 3eMJIM IPUHSATH paBHOM 20 MK 1.

19. Pamka ¢ Tokom SA coxmepxut 20 BUTKOB TOHKOTO mpoBoja. OmnpenennTh MarHUTHBINA
MOMEHT PaMKH C TOKOM, €CJH ee Tiomazs 10 cm?,

20. ITo Butky pamuycom 10 cMm teder Tok 50 A. BUTOK moMerieH B OJHOPOJAHOE MarHUTHOE
nose ¢ uaaykuuen 0,2 Tin. OnpenenuTs Bpallaromuii MOMEHT M, TeMCTBYIOIMI Ha BUTOK, €CITH
IJIOCKOCTh BUTKA COCTaBISAET yroi 60° ¢ TMHUSAMU UHAYKLUH.

21. KoneGaTenbHbII KOHTYpP COCTOUT M3 KaTYIIKU ¢ MHIYKTUBHOCTHIO 1 MI'H U BO3ayIIHOTO
KOHIeHcaTopa. KoHaeHcaTop cocTout n3 AByX miacTuH miomansio 100 cm? xaxas. [Tpn kakom
PACCTOSHUM MeXTy MIACTHHAMH KOHEHCATOpa 4acToTa KonebaHns KoHTypa pasHa 10° I'?

2.3 TecTbl TEKYLIET0 KOHTPOJIS

TecroBble 3a1aHUs TeKYLIel aTTeCTANMHU: 110 MOAYJII0 1

_':;
1. MarepuanbHast Touka M BHXKeETCS IO OKPYKHOCTH CO CKOPOCTBIO ¥ Ha puc.l nokasan rpa-
V —*
(1)I/IK 3dBUCHUMOCTHU HpO@KI_[I/II/I CKOpOCTI/I T oTr BpeMeHI/I (T — C,Z[I/IHPI‘IHBIP’I BeKTOp ITOJIOXKUTCIIb-
%
e Ir

HOT'O HAaIlpaBJICHUS, MPOEKIUSA Ha 3TO HampaiieHue). [Ipu 3TOM BEKTOp MOJIHOIO
YCKOpPEeHHUs Ha puc.2 UMEET HAMPABIICHHUE ...

V4 M <
1
Prc. | t Puc. 2
1)4 2) 1 3)3 4) 2

2. JIpa Tena OpOIIEHHBIE IO OAHUM U TEM K€ YIJIOM K TOPU30HTY C HAYaJlbHBIMU CKOPOCTSIMU
Vou

2Vo. Ecniu compoTHBiIeHNEM Bo3yXa MpeHeOpedb, TO OTHOIIEHHE NabHOCTe! monéta Sz / Sy
PaBHO...

1) 22 2) 4 3) 2 4)2
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3. I'paduk 3aBUCUMOCTH BEIMUYMHBI TAHT€HIIUAJIBLHOTO YCKOPEHUS OT BPEMEHH /ISl pABHOMEPHO-
r'O JBMKCHHSI TeJia 10 OKPYKHOCTH HM300paKeH Ha PUCYHKE. ..

d; dr dr dr

v

0 0 0 0
t t t t

1 2 3 4
4. Panuyc-BeKTOp MaTepuabHON TOYKU U3MEHSETCSI CO BPEMEHEM 110 3aKOHY:

r=4t°t + 3tj + 2k M. Moayns ckopocTu depes 2 ceKyH/Ibl OT Hayana IBHKCHUS TOYKH pa-

BCH...

1) 16,3 m/c 2)72wm/c  3)21m/c  4)8,6 m/c

5. Kamens 6pocuiiv o1 yriioM K TOPU30HTY CO CKOPOCThIo Vo, Ero TpaekTopusi B 0 JHOPOIHOM
1oJIe TSHKECTH 300paxeHa Ha pucyHKe. CONpOTHBICHHS BO3yXa HET.

\Lg ?f; ki
C
B D
E
Eal S e

Monynb TaHI€HIIMAJIBHOTO YCKOPEHUs a; Ha yyactke A—B - C ...
1) yBenuuuBaercs
2) He U3MeHseTCs
3) yMeHbIaeTes
6. YpaBHeHHE BpaIeHns TBEPAOTO Tena: ¢ = 413 + 4t (pax). YriaoBas cKopocTh depes 2 ¢ mocie
Hayaja BpalleHUs paBHa...
1) 19 pan/c 2) 52 pan/c 3) 12 pan/c  4) 48 pan/c

7. JIuck BpamiaeTcst BOKPYT CBOCH OCH, U3MEHSIS TIPOCKIIUIO CBOCH YTIIOBOM CKOPOCTH ® (1) Tak,
KaK I1I0Ka3aHO Ha PUCYHKE.
[0})

VA

i ;
&_’. 0 {'l fz §t3

BekTop yriioBoii CKopocTH @ HaIpaBJjeH [0 OCH Z B MHTEPBaJbl BpEMEHH
1) orty mo t2 u oTt3 10 14
2) ot tz 1o t3 m oTt3 10 U4
3) ot t1 o t m oTtz o t3
4) ot 0 10 t1 m o1ty ;10 t2
8. Touka M BHXETCA MO OKPYKHOCTHU C MIOCTOSHHBIM TaHT€HIIUAJIBHBIM YcKopeHueM. Ecnu
MPOEKIMs TAHT€HIIMAIBHOTO YCKOPEHHUS Ha HAMpaBJIE€HUE CKOPOCTU OTpUIIATeNIbHA, TO BETUYMHA
HOPMAaJIbHOTO YCKOPEHHUH. . .
1) yBenuuuBaeTcss 2)ymeHbIIaeTcsi  3) HE U3MEHSETCA
9. Touka ABMXKETCS MO OKPY>KHOCTU paanycoM S0cM U coBepiaeT MoiaHbIi 00opoT 3a 2 c. Jlu-
HelHas CKOPOCTh TOUKH PaBHA...

/4 /4
1)ZM/C 2) mm/c 3) EM/C 4) 4tm/c 5) 2mwm/c
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10. Bcnu 8¢ M 8, rapreHumanbHas u HOpMaJibHasi COCTaBJIAIONIEE YCKOPEHUE, TO COOTHOIICHUS
a= 0, ap=0crpaBenIuBbI 1JIA ...

1) npsIMOJIMHEHHOTO0 PABHOMEPHOTO JBUKCHHUS

2) paBHOMEPHOT'O KPUBOJIMHEWHOTO ABHKEHUS

3) npsSIMOJIMHEMHOTr0 PABHOYCKOPEHHOTO JIBUKEHUS

4) paBHOMEPHOTO JBUKEHUS OKPY>KHOCTH

TecToBblE 3aJaHNA Telcymei/i aTTeCTallum 1o MOIYJ/I10 2

1. MarepuanbHas TOYKa COBEpIIAECT TAPMOHHUECKUE KOJIeOaHU 110 3aKOHY

2r, T«
X =0,3c0s| —t + — |. MakcuManbHOE 3Ha4YeHHE CKOPOCTH TOUKH PABHO. ..

BapuanTsl oTBeTA:
1)02nm/c 2)mwm/c  3)0,lnwm/c 4) 2mt m/c

d”x + b . ax +£X =0 sBusiercs nudde-

dt> m dt m

2. YpaBHEeHHE JBUKEHUS IPYKUHHOTO MAaATHUKA

PEHLUATILHBIM YPaBHEHHUEM. . .
1) cBOOOIHBIX 3aTyXaOIIHUX KOJCOaHUI
2) cBOOOHBIX HE3ATYXAIOIINX KOJIeOaHU
3) BBIHYX/ICHHBIX KOJeOaHui
3. IInOTHOCTH OTOKA SHEPTUH YIPYTOl BOJIHBI UMEET Pa3MEPHOCTb. ..
DBt/M? 2)[Ix/ M® 3)Bt-M?  4) Ik M
4. Ha pucyHnkax n300pakeHbl 3aBUCIMOCTH OT BPEMEHH KOOPJIMHATHI U YCKOPEHUSI MaTepH-
ITBHOM TOYKH, KOJICOIIIOMICHUCS 110 TAPMOHUYECKOMY 3aKOHY.

o= 1

—1.0 =

-1=1

=04

==

=0

E=T

o= o- oo oa "o =
[{uknuyeckas yacToTa KoseOaHUI TOUKU paBHA...
1) 3¢t 2) 2¢t 3) 4c¢t 4) 1ct
5. llTapuk, NpUKPEIUIEHHBIN K MTPYKUHE U HACAKEHHBIN HAa TOPU30HTAIBHYIO HAPABIISFOLIYIO,
COBEpILIAET FAPMOHUYECKHH KOJIeOaHu .
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7 y .’ 0 h’
=)
T

Ha rpaduke npencraBieHa 3aBUCUMOCTb MPOEKIIUU CHIIbI YIPYTOCTH MPY>KUHBI HA OJIOKH-

TENILHOE HAIPaBJICHHE OCH X OT KOOPAWHATHI [IIaPHKA.
Fe H

JE (COin e ent) PAVID) S0 KOG oAr] MR SR Chre i
8 K TH DA 3 T 1
A ! 1 | | !

e ot L e e S e 3
(' § -7 [ | I

e o
I A £ ) |
1 40 1 =20 ; D 20 1 40 | X, MM

S AR O LSTA AP v K - =9 gy SF
OB T A i S X
| [ | ] | I | |
Pt T - r b o hadkerk wlhdes e 1
TR S i i - 5

S ST P ISR PRS00 N R TN

Pabora cuibl ynpyroctu npu CMEUIeHHH mapuka u3 nojoxenus 0 B mojoxenue B cocraBnser
—2 —2 —2
1) 8-10° /e 2) 0]k 3) —4-10" /e 4) 4-10° Mnc
6.CKJ_IaZ[I)IBaIOTC?[ ABa rapMOHHUYCCKUX OJHOT'O HAITPABJIICHUA C OJUHAKOBBIMU YaCTOTAMU U paB-

T
HBIMU aMIUIATyAaMu Ao . [Ipu pasHoctu a3z Ap= 5 aMILTUTYZAA Pe3yIbTUPYIOLIETO KOJIeOaHus

paBHa ...
1) Aor/22) 2 Ao 3) Ao+/34)0

7. CKJ'IaI[I)IBaIOTCH aBa FapMOHI/I‘-IeCKI/IX KOJIC63,HI/I$I OJHOTO HaHpaBJ'IeHI/ISI C OAJMHAKOBBIMHU HepI/I-
oJaMu. PGSYHBTI/IPYIOH_IGG KOJ'Ie6aHI/Ie HNUMECT MI/IHI/IMaJIbHyIO AMIUIUTYY IIPU pa3HOCTU (1)33,
paBHOH ...
0 2% 3 4=
2 4
8. CKJ’Ia,I[HBaIOTC}I ABa TApMOHHUYCCKUX KOJ'Ie6aHI/ISI OIHOT'O HAITpaBJICHUA C OAUHAKOBBIMH IICPU-

3
OJlaMH 1 paBHBIMH amIuuTy1amu Ao. Ilpu pasnoctu ¢pas A = > aMILTUTY/a PE3YJIbTUPYIO-
1iero KosjaeOaHus paBHa ...
)
10 2) 2A0 @E% 4) A2

9. YpaBHEHHE IIIOCKON CHHYCOMIaIbHON BOJIHBI, paclpocTpaHstoneiics saonb ocu OX, nmeer

£ =0,01sin[10°t - 2x

BHT . Toraa cKopoCTh PacpoCTPaHEHUsI BOJIHBI PaBHA. . .
1) 2 m/c 2) 500 m/c
3) 1000 m/c

10. YpaBHEHME IIOCKON CHHYCOUIAIBHON BOJIHBI pacipocTpaHsromeiics Baoib ocu  OX, nme-
et Bua &= 0,01sin(10%-2x). BonHOBOE YHCIO HMEET Pa3MEPHOCTS ...
Di/c 2)m 3)I/m 4)c

TecToBbIC 321aHUA TeKYyLIEH ATTECTALIMM 110 MOAYJIIO 3

1. Ha pucyHke npencraBiieH rpaguk GpyHKIIUH pacripeieieHUus] MOJICKYJI UIeaIbHOTO Ta3a Mo
dN
ckopoctsaMm (pactpenenenus Makcsema), rae f(v) = f (v) = Nav JIOJISL MOJIEKYJI, CKOPOCTH KO-
\'

TOPLIX 3aKIIFOYCHBI B UHTCPBAJIC CKOpOCTCfI oT V 10 V+d Vs pacucTe Ha CAUHULY 3TO UHTCP-
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BaJjia
fivya

e ————

Y

REP v
v
— =

E—

Jlist 3T0# pyHKIMM BEPHBIM yTBEPIKIEHUEM SIBISIETCA. . .
1) c pocrom TemiiepaTypsl IUIOIIA/Ib 1101 KPUBOM pacTeT
2) ¢ pocTOM TeMIepaTypbl MaKCUMyM KpUBOM cMeIlaeTcs BIIPaBO
3) c pocToMm Temmeparyphl BeIMYMHA MAKCUMyMa PacTeT
2. Ha pucyHke npejcTaBieH rpapuk GyHKLIUU paclpeieleHuss MoKyl HIealbHOro ra3a no

dN
ckopocTsaM (pacmpenenenust Makcsesa), riae f(v) = f(v) = Nav JIOJISL MOJIEKYJI, CKOPOCTH KO-
\

TOPBIX 3aKJIFOYCHBI B HHTEpBasie ckopocTeit oT V g0 V+d V B pacdeTe Ha eAMHUILY 5TO HHTEP-

BaJjia
fivia

N
Jiist T0# (pyHKIIMH BEPHBIM YTBEPIKICHHEM SIBISICTCA. . .

1) ¢ poctom TemmnepaTypbl IIOLIA/b IO KPUBOM pacTeT

2) c pocToM TemIiepaTyphl IJIOLIaAb 110/ KPUBOM HE U3MEHSETCS

3) ¢ poctom TemmepaTypbl BETUYHHA MAKCUMyMa PacTeT
3. Cpennuii UMITYJIbC MOJIEKYJIbI H/I€ATBHOIO T'a3a MPU YMEHbIIEHUH a0COIIOTHON TeMIepaTypbl
rasa B 4 pasa...

1) yBenuuutcs B 4 pasza

2) yBenuuuTcs B 2 pasza

3) ymeHbLIUTCS B 2 pas3a

4) ymeHpIIUTCS B 4 paza
4. Ha kaxxayto creneHb cBOOO/IbI IBUYKEHUS MOJIEKYJIbI IPUXOJUTCS] OAMHAKOBAsI SHEPTUs, paB-

1
Has > kT (k - moctostunast Bonpmana, T -temmneparypa o mkaie Kensuna). [Ipu yciosun,

YTO UMEET MECTO BCE BH/IBI JABHKECHUS, CPEIHSASA KHHETHUECKAst SHEPTHsI MOJIEKYJIbI BOJOPO/IA
(H2) pasHa...

3 1 5
1) —kT 2)—kT 3) —kT
2 2 2
5. CpenHsst KWHETUYECKast SJHEPTUs MOJIEKYJIbI HI€aJbHOTO Ta3a IpU Temneparype T paBHa
i .
€= ) kKT .3mece i=n,+n, +2n,10€e n,,N_ 1 N -4ACIO CTENECHEH CBOOOBI MOCTYIIA-

TENFHOT0, BPALIATEILHOTO U KOJe0aTenbHOTO ABMKEeHHs MoJieKybl. J{is rexus (He) yucio |
PaBHO ...

1) 5 2) 1 3) 7 4) 3
6. CpenHsist KHHETHYECKast SHEPTUsl MOJIEKYJI ra3a npu Temnepatype T 3aBUCUT OT UX CTPYKTY-
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PBI, UTO CBSI3aHO C BO3MOXKHOCTBIO Pa3IMYHbIX BUAOB JABHKEHHS aTOMOB B MoJieKyJie. CpeaHss
KMHETH4ecKas 3Heprus Mosekya renus (He) pasHa...

1) lkT 2) §kT 3) ZkT 4) EkT
2 2 2 2
7. Ha kaxayto cTeneHb cBOOOIbI IBMKEHUS MOJIEKYJIbI IIPUXOANUTCS OAMHAKOBAs SHEPTHSI, PaB-
1
Has > kT (k - mocrostunast Bonpumana, T -temmneparypa mo mkaie Kensuna). [Ipu ycioBun,

YTO UMEECT MECTO BCE BUJIBI JABUIKECHHS, CPEIHSAS KHHETHUECKAS SHEPTHSI MOJICKYJIBI BOJOPO/Ia
(H2) pasHa...

3kt kT ) 2T
2 2 2

8. Ha pucynke n3obpaxen 1uki Kapuao B koopaunarax (T,S), rne S-aaTponus. Termora moaso-
JUTCS K CUCTEME Ha y4acTKe

T &
-1 - 2z
i ¥
4I I
I 1 -
=
1) 3-4 2) 1-2
3) 2-3 4) 4-1

9. B mpouecce 00paTuMOro n306apruuecKOro OXJIaXACHUS TTOCTOSHHOW MacChl HeaJbHOTo Ta3a
€ro DHTPOIHS. ..
1) ymeHblIaeTcs 2) yBeIMYUBaETCs 3)He u3MeHseTcs
10. B mporecce 00paTuMoro ainadaTuyeckoro OXJaakKJIeHNs NOCTOSTHHOM Macchl HealbHOTO Ta-
3a €ro SHTPONHUS. ..
1) He u3MeHseTcs 2) ymeHbLIaeTcs 3) yBenu4uBaeTcs

TecToBbIC 327aHUA TEeKYLIEH ATTECTALMHA IO MOAYJII0 4

1. Cuna B3auMoI€HCTBUS JBYX OTPULATENbHBIX TOUEUHBIX 3apSAA0B, HAXOASAIIUXCS Ha

paccrosHuu R apyr ot npyra, paBHa F. 3apsii o/1HOM M3 4acTHUI] yMEHBLIMIIN 110 MOAYJIIO B JiBa

pa3za. UtoOsbl cuita B3auMoJIeiicTBUs F He N3MEHMIIAaCh, PACCTOSIHUE MEXKAY 3apsJaMH HaJo. ..
1) yBenuuuTs B 4 paza

2) yBEJIUYUTH B J2
3) yBenu4uTh B 2 paza

4) yMEHBIINTD B J2
5) yMeHbLIUTH B 2 pa3a
2. DNeKTpoCTaTHIYECKOE MOJIE CO3/1aHO OAMHAKOBBIMU T10 BETMYMHE TOUCUHBIMU 3apsiiaMu (1 U

Ecimu J1=+Q, J2=-(, a paCCTOSTHHUC MECKIY 3apsiadaMH U OT (2 IO TOYKH C paBHO a, TO BEKTOP
HAIPSPKCHHOCTHU IMOJIA B TOUKE C OpPHCHTHUPOBAH B HAIIPABJICHUM. . .
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14 2)3 32 4)1
3. IToTok BeKTOpa HANPSHKEHHOCTH YEPE3 3aMKHYTYIO IOBEPXHOCTb, BHYTPU KOTOPOH HAXOASTCS
3apsi/ibl, pPaBeH...

1) cymMMe a/IeKTprUYEeCKUX 3aps10B BHYTPH 3TOM MOBEPXHOCTHU JIEJIEHHOM Ha € o

HYJIO

2) cymMe CBOOOIHBIX 3JIEKTPUYECKHX 3apsI0B BHYTPH 3TOW MOBEPXHOCTH

3) cymMMe CBSA3aHHBIX JEKTPUYECKUX 3apsA10B BHYTPH 3TON OBEPXHOCTH

4) O]1C koHTypa, IPOBEACHHOIO BHYTPH 3TOI MOBEPXHOCTH
4. IToTok BeKTOpa HAIPSXKEHHOCTHU 3JIEKTPOCTATUUECKOTO MOJIS Yepe3 3aMKHYTYIO TOBEPXHOCTh

S paBeH...
5

6 4 2
)24 924 3) L4 4)0
€0 €0 €0
5.B HeKOTOpOP'I oOJactu IMPOCTPAHCTB CO3AAHO BJICKTPOCTATUICCKOC I10JIC, IIOTCHI Al KOTOPO-
'O OMHUCHIBACTCS PYHKIUCH (P = 3x2. BeKTOp HANPSIKEHHOCTH HIEKTPHYECKOTO MOJIS B TOUKE

MPOCTPAHCTBA, IOKa3aHHBIN HA PUCYHKE, OyJEeT UMETh HAlpaBJICHHUE. . .
¥ 1

=
[

0 X
)3 21 3)2 44

6.B QJICKTPUYCCKOM IT0JIC IIJIOCKOT'O0 KOHACHCATOPA MEPEMEIIACTCA 3aps +q B HaIIpaBJICHUH,
YKa3aHHOM Ha CTPEJIKC

3
:

Torpa pabota cun noss Ha yuactke AB...
1) nonoxkutenbHa  2) oTpunaTenbHa  3) paBHA HYIIO

7. IIpOTOH HaxOIUTCS HA PACCTOSHHHM I OT MOJOKUTENILHO 3apSKEHHON HUTH U HAa HETO JIeH-
ctByet cuia F. Cuna, neficTByrolas Ha ajb(a-4yacThily, HaXOAIIYIOCS Ha TOM e PacCTOSHUU

OT HUTHU OyJIeT paBHa...
1)F 2)05F 3)025F 4)2F  5)4F

8. Ha onHO#M mipsiMoii, Kak MOKa3aHO Ha pUCyHKe, pacnoiiokeHsl Touku A, B, C u D. Benuuunst
HANPSDKEHHOCTEH AJIEKTPUIECKOro Mo B Touke C, co37jaBaeMbIX TOUEUHBIMH 3apsaaMu (1=2(,
02= -q u q3=q/2, paBubl E1=E, E2=2E u E3=E
J1 g2 (0]
L L @

A B C D
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CyMmMmapHas HanpspKeHHOCTD 1mosist B Touke C, cozmaBaeMasi TpeMs 3apsiaMH paBHa. ..
1) 2E u HanpaBieHue BIpaBo
2) 4E u HanpaBJICHHE BJICBO

3) 2E u HampaBiieHHE BIEBO

4)0
9. IlpucoenMHEHHBIN K ICTOYHUKY TOKA IJIOCKUN KOHAEHCATOP, 3aII0HEHHBIA TUAIEKTPUKOM C
JIABJIEKTPUYECKOM MPOHULIAEMOCTBIO € , 3apsKEH 10 pazHocTU noreHuanos U. Ecnu ynanuts
TURJIEKTPUK, TO PA3HOCTh MOTEHIIMAIOB MEX1y O0KJIaJKaMH KOHJIEHCATOpa CTAaHET PAaBHOIL. ..

1) ¢ U 2)8%1 3)% H(-DU  5)U

10. BosibT-amIiepHasi XapaKTEpUCTHKA aKTUBHBIX AJIEMEHTOB 1ienu | u 2 npeacraBiieHa Ha PU-
CYHKE
Tamds &

20

10 20 SID 4.0 73 B
Ha snemente 1 npu Toke 15 MA BbliensieTcsi MOITHOCTb. ...
)ISBr 2)030Br 3)450Br 4)0,45Br

TecroBble 3aJaHUs TeKYLIel aTTeCTAMHU 110 MOAYJIIO 5

1. meroTes 4 pemeTky ¢ pa3IMYHbBIMU TOCTOSIHHBIMU d, OCBEIIaeMbIe OJTHIM U TEM e MOHO-
XPOMAaTHYECKUM H3TyYCHUEM Pa3IMYHON HHTEHCUBHOCTH. Kakoil prHCyHOK WILTIOCTPUPYET TO-
JIOKEHHUE TIaBHBIX MAKCUMYMOB, CO3/1aBaeMbIX JU(PPAKLIMOHHONW PEeLIEeTKON ¢ HAUMeHbIeil mo-
CTOSIHHOW pemeTKu? (J — HHTCHCHBHOCTD CBETA, L yroi 1uppaximn).

k.] JI.J
101 104

1) 2)

01 02 03 04 sno 04 03

3) 0

i

L 4 L -
04 03 02 00 o] 01 02 03 04 sing

.04 03 02 01 O 01 bE 03 04 h@

2. Ha IMyTH €CTCCTBCHHOI'O CBCTA ITOMCIICHDBI ABC IIJIACTUHKH TYPMaJINHA. Ilocne IMPOXOKACHU A
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IUTACTUHKH 1 CBET MOJHOCTEIO IMOJIAPU30BaH. Ecnu J1 u Jo, — nATEeHCHBHOCTH CBETa, IMPOIICAIIC-

Iy

'O TUIACTHHKH 1 M 2 COOTBETCTBEHHO, H 4 , Toraa yroi mexay HarpasieHusiMu OO u
0’0’ paBeH...

Tn /:/ I
g
1) 45° 2) 30°
3) 90° 4) 60°

3. Ha pucyHke rmoka3zaHa KpuBasi 3aBUCHMOCTH CIIEKTPAJILHOW TUIOTHOCTH YHEPTETUYECKOH CBe-
TUMOCTHU a0COJIFOTHO YEPHOTO Teja oT JuiHbI BOIHBI pu T=6000K. Ecnu Temmnepatypy Tena
YMEHBIINUTD B 4 pa3a, TO JUIMHA BOJIHBI, COOTBETCTBYIONIASI MAKCUMYMY H3JIy4EHHS aOCOIFOTHO
YEepHOro Tena, ...

r4 a000 K

|

|

|

I

|

|

I

' »

500 A, HM

1) ymenbmmTcs B 4 paza 2) yMeHbIIUTCS B 2 pa3a
3) yBemuuutcs B 4 pasa 4) yBemuuutcs B 2 pasa

4. Ha pucyHke noka3aHbl HarpaBiieHus majaaoniero ¢orona (L), paccessuaoro ¢orona ([1°) u
AIIEKTpOHA 0TAauH (€). Yron paccesHust 90°, HanpaBleHUE IBHXKEHUS JIEKTPOHA OT/IA4YH CO-

=30°
CTABJIACT C HAIIPABJICHUCM IIAAAr0IICTO (I)OTOHa yroia P . Ecnu HUMITYJIBC ITaar01Iero (1)0—

3(M»B- c)/m

TOHa

, TO UMITYJIbC PacCEesTHHOTO ()OTOHA (B TEX K€ €AMHUIIAX) PaBEH. ..

2) 2-3
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3) 1,5 4 153

5. Ilpu npoxoxieHnn OeJIOro CBeTa Yyepe3 TPEXTPaHHYI0 NPU3MY HaOJII0IaeTCsl €ro pa3ioKeHUE
B CIIEKTp. DTO SIBIICHHE OOBSICHSIETCS. ..

1) nossipusanueii cBeTa 2) paucrnepcueit cBeTa

3) wuHTepdepeHuei cBeTa 4) nudpaknueii cera

6. /s 1. A onTHUecKas pa3HOCTh XO/a JIydeil OT ABYX KOTEPEHTHBIX HCTOUYHHUKOB S1 M Sz paBHA
1,2 mxm. Ecnu anuna BonHbel B Bakyyme 6001u, TO B T.A OyneT HaOI01aThCA. ..

A
Sy
MaKCUMyM HHTephEPEeHIINH, TaK KaK pa3- MUHUMYM HHTEp(EpEeHIInH, TaK KaK pas-
1) HOCTH X0/1a paBHA YETHOMY YHCIY TIOJY- 2) HOCTb XO/ia paBHA YETHOMY YHMCITy TOJTY-
BOJIH BOJIH
MUHUMYM UHTEp(EpEeHIInH, TaK KaK pas- MaKCUMyM HHTep(hEpeHIINH, TaK KaK pa3-
3) HOCTb XOJIa paBHA HEUYECTHOMY YHCIIY I10- 4) HOCTH XOJ]a paBHA HEUYECTHOMY YHCIY I10-
JyBOJIH JyBOJIH

7. Ha pucyHke npe/CcTaBJIeHbI JIB€ BOJIbTAMIIEPHbIE XapaKTEPUCTUKHU BaKyyMHOTO (POTO3JIEMEH-
ta. Eciin E — ocBemieHHOCTH (poTOKaTON1a, @ [ — yacToTa ma/laloliero Ha Hero CBeTa, TO clipa-

BEJIJTMBO CIIEYIOIIEE YTBEPKICHUE. ..
I&

2

¥

1) vi<vy E =E, 2) vy =vy, K >E,
3) v >vy,E; =E; 4) vy =vy,E; < E;
1. Ha pricyHKe npesicTaBiieHbl TpapUKi 3aBUCHMOCTH CIIEKTPAIBHOM TNIOTHOCTH

HHEPreTHUECKON CBETUMOCTH a0COIIOTHO YEPHOTO TeJIa OT YaCTOTHI IIPH Pa3IUUHBIX
TeMriepatypax. HaubompIei Temneparype COOTBETCTBYET Irpaduk. ..
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— I
-

Y
1). 1 2).2 3).3 4). TemriepaTypa Be3/ie OJIMHAKOBA

9. SIBnnenne HCITYCKaHH: 3JICKTPOHOB BEIICCTBOM 10 HeﬁCTBHeM OJICKTPOMaraHuTHOI'O U3JIiyduec-
HUWs HAa3bIBACTCA ...

1) AIIeKTpH3aLueit 2) yIapHOIl HOHM3aLKeH

3) doroadpdexrom 4) (dboTocHHTE30M

10. Pa3noxeHue my4ka COTHEYHOTO CBETa B CIIEKTP MPHU MPOXOXKACHUHU €0 uepe3 Npu3mMy o0b-
SCHSIETCS] TEM, YTO CBET COCTOUT U3 DJIEKTPOMArHUTHBIX BOJIH, KOTOPBIE B IIPU3ME. ..

1). ImeroT pa3HyIo CKOPOCTh

2). ImeroT 0JMHaKOBYIO CKOPOCTh

3). IornomaroTcst B pa3HOM CTENEHU

4). IMeroT 0IMHAKOBYIO IJTUHY BOJIHBI.

TecroBble 3aJaHUs TeKyLIel aTTeCTAMHU 110 MOAYJIIO 6

1. ITpu nmepexoaax 3MEKTPOHA B aTOME C OJJTHOTO YPOBHS Ha APYToil 3aKOH COXpaHEHUS] MOMEHTA
MMITyJIbCa HaKJIAJbIBACT OMPEACIICHHbIC OrpaHudYeHus (TipaBmiio otobopa). B sHepretuueckom

CIICKTPEC aTOMa BOAOpPOda (pI/IC) sanpeu{eHHbiM TICPEXOJ0M ABJISICTCH. . .
N :
P d [

s

v

e -

|
1) 4f-3d 2) 4s-3p
3) 3p-—-2s 4) 3s-2s

2. Bricokas MOHOXPOMATHYHOCTD JIA3CPHOI'0 U3JTYyYCHUA O6YCJ'IOBJ'ICHa OTHOCHUTEIILHO OOJIBIITUM

-3
BPEMCHCM KH3HHU JJICKTPOHOB B METacTaOMILHOM COCTOSTHHH D]'ﬂ c . y‘-II/ITBIBaﬂ, YTO II0CTO-

B=6,6-10"'%58-¢
saHas [[nanka , IIUPUHA METaCTaOMIILHOTO YPOBHS (B 28) Oyner He Me-

HEC...

1) 15-1079 2) 1,5-107%

3) 6,6-107° 4) 66-107°
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3. CraunoHapHbIM ypaBHeHueM Ipeaunrepa a1t TMHEHHOTO TapMOHUYECKOTO OCHMIIIATOPA
SIBILIETCA YPaBHEHUE ...

2
d lrlf“r‘|'E;PH‘ll_-?'_:,{flr‘,r:l:j
HE

dza;.r 2 mwﬂgxz
1) + —(F-———)w =0 2)
dx* R ( 2 i dx?

2
2m ZE 2m B
Y (E+4frsnr)w:ﬂ 4) ﬂw+—ﬁ2 Ew=0

3) A+

4. BeposiTHOCTH OOHAPYKUTH SJEKTPOH HA y4acTKe (a,b) 0OJHOMEPHOTO MOTCHIIMAILHOTO SIIUKA
b

W:Imdx

¢ OECKOHEYHO BBICOKMMHM CTEHKaMHU BBIUUCISETCS 1O (hopmyiie a ,rae @

— INIOTHOCTb

BEPOSATHOCTH, OIIpeleisaeMas hd -pynkuueii. Ecnu R4 -(pyHKIIMS MMeeT BU, YKa3aHHBIN HA PH-

L 5L

CYHKE, TO BEPOSATHOCT OOHAPYKHTh JIEKTPOH HA ydacTke O 6 pasna...

ur s

-

L
1) 56 2) 2/3 3) U3 4) 12
5. HeusBecTHBIH paﬂHoaKTI/IBHLIﬁ XUMHUYECKUU DJIEMEHT CaMOIIPOU3BOJIBHO PaCIiaacTCs I10

Xﬁ‘»:éKrP;gBa +3n

=
MR
e

cxeme: . SInpo 3TOTO0 BNIEMEHTa COEPIKHT. ..
1) 92 nporona u 144 Heitpona 2) 94 nporona u 144 neritpoHa
3) 92 nporona u 142 Hefitpona 4) 94 nporona u 142 HelTpoHa

6. B mporiecce 351eKTpOMarHiTHOTO B3aUMOICHCTBHS IPUHUMAIOT yYaCTHE ...
1) ¢oroHsI 2) HEWUTPUHO
3) HEHUTpPOHBI

7. & -u3nydenue npeacTaBuseT co6oi MOTOK ...

KBAHTOB JJICKTPOMArHUTHOT'O U3JIYUCHU,

UCITYyCKaeMBIX aTOMHBIMH SIPaMU TIPH
1) POTOHOB )
Hepexo/ie U3 Bo30YKIACHHOTO COCTOSHHS
B OCHOBHOE
3) AJIEKTPOHOB 4) SIIEp aTOMOB TeITUS

8. Kakas 10111 paAl0OaKTUBHBIX aTOMOB PaclaIeTCsl Uepe3 MHTEPBAJ BPEMEHHU, PAaBHBIM JIBYM Iie-
puoaaM noiypacnaga?

1) 25% 2) 50%
3) Bce aromsl pacnagyTes 4) 90%
5) 75%
i1
p=—

9. lle bpoiinb 0600111 COOTHOIIIEHNE A JuTst GOTOHA Ha JTFOOBIE BOJTHOBBIE MPOIIECCHI,
CBSI3aHHBIE C YACTHIIAMH, UMITYJIbC KOTOPBIX paBeH P. Toraa, eciu CKOpocTh YacTUIl OJIMHAKOBA,
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TO HAaMMEHBIIIEH UTHHOM BOJIHBI 00J1a1a10T. . .

1) & —gacTuip! 2) IIPOTOHBI

3) HEHUTPOHBI 4) AIIEKTPOHBI

10. Umnynbse poToHA MMEET HaUMEHbIIIee 3HAYCHNE B TMATIa30HE YaCTOT
1). PeHTreHOBCKOTO M3 TyUeHUs

2). Bugumoro u3iydeHus

3). YbpTpaduoseToBOTo U3ITydeHHS

4). NudpakpacHOTO U3Ty4CHUS
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2.4 O6pa3sen 3K3aMeHAIIMOHHOTO OHnJIeTa

A30BO-YEPHOMOPCKHI MTH)XKEHEPHBI MTHCTUTYT — GUIIMAJ
OEAEPAJIBHOI'O 'OCYJAPCTBEHHOI'O BIO/DKETHOI'O OBPA30OBATEJIBHOI'O
YYPEXAEHWA BBICILEI'O OBPA3OBAHUA
«JOHCKOM I'OCY JAPCTBEHHbBI ATPAPHBII YHUBEPCUTET» B I'. 3EPHOI'PAJIE

Hanpasnenue noaroroBku 19.03.02 «ITpoayKTel NUTaHUS U3 PACTUTEIIHHO- YTBepxkaeHo
T'O CHIPbSI» Ha 3ace/laHuu
[Ipodune «TexHonorus npoayKToB OOIIECTBEHHOTO MUTAHUS» Kadenpsl
Jucuunnmza «Puzuka» ™ u ®©

[TpoTokom Ne_
OT ___CeHTSOpA

20 T
IK3AMEHAIIMOHHbIU BUIET Ne ...

1. KuneTtueckast s3Heprus NOCTYNaTeIbHOIO ABUKEHUS

2. Tunsl udneKTpUKOB. JIM3IeKTpuKN B 3JeKTpocTaTHueckoM noje. [lone B nusnexTpu-
Kax.

3. MarnuTHOe 1ose B BeniecTse. HaMarHnueHHOCTh, MarHUTHAsI BOCIIPHUMYHBOCTD U
MarHuTHas IPOHUIIAEMOCTh BelecTBa. Jlua-, mapa- u peppoMarHeTusM.

4. doroaddext. 3akonsr Cronerosa st porodddekra. Popmyna [lnanka.

5. 3agaua.

6. Du3HUeCKU IIPAKTUKYM.

3aB. Kadeapoii OK3ameHaTop I'ypunenko JI.A.

(moamICh) (moamuCh) (®©.1.0.)




32

3. METOAUYECKHUE MATEPUAJIbL, ONPEAE/ISIIOHNUE ITPOLEYPbI
OIEHUBAHMUSA 3HAHUU, YMEHUU, HABBIKOB U OIIBITA JEATEJIBHOCTMU,
XAPAKTEPU3YIOIINX 3TAIIBI ®OPMHUPOBAHUA KOMIIETEHIIUIA

1. [TonoxeHue O TEKyIIeM KOHTPOJIE U MIPOMEXKYTOYHOM aTTecTaluy 00y4aromuxcs, OCBau-
BAaIOIIMX O00pa3zoBaTelbHbIE MPOrPAaMMbI BBICIIETO0 O0pa3oBaHUS — MpPOTrpaMMbl OakanaBpuaTta,
MIpOrpaMMBbI crienraauTeTa, mporpaMmmbl Maructparypsl CMK-11-02.01-04-21 / pa3pa6. T.A. Jla-
muHa. — 3epHorpaxa: AsoBo-UepHoMopckuil uHkeHepHbli MHCTUTYT PI'BOY BO JloHckoi
'AY,2021.-15c.

2. Pabouas mporpamma nuctuiuinabl b1.0.04  «®wusukay / pa3pad., A.B. benoycos, JLA.
I'ypunenko,— 3epHorpan: A3zoBo-YepHoMmopckuit nHxkeHepHbld HHCTUTYT @I'BOY BO JloHckoit
'AY, 2025.-41c.

3. IlonosxeHue o MPOBEICHUU TEKYIIETO KOHTPOJIA U MPOMEXYTOUHOM aTTecTaluu o0yya-
IOIINXCS C MPUMEHEHUEM JJIEKTPOHHOTO OOyUYeHUsI, TUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHO-
JIOTUH B YCIOBUSIX YCUJICHHS CaHUTapHO-dmujeMuonorundeckux meponpustuit. CMK-I1-02.01-
01-20 / pazpab. T.A. Jlammua. — 3epHorpaa: A30Bo-UepHOMOPCKUIT MH)KEHEPHBIH WHCTHTYT
®I'bOY BO Jlonckoii I'AY, 2023. -8 c.






