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1. Ilepeyensb NJIAHUPYEMBIX Pe3yJIbTATOB 00yUYeHUsI MO JUCHUILTIHHE (MOTY-
JII0), COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJibTATAMHU 0CBOeHHs 00pa30oBa-
TEJIbHOU NMPOTrPAMMBI.

1.1. Ileau u 3agaum JTUCHUIJINHBI

Ilenb: M3MOKUTH B KpaTKOM opMe Kype KiacCHUeCKoi oOmiel (hu3uKH,
npuaaBasi eMy COOTBETCTBYIolIee Oyayliell CrenuanbHOCTH MPOoQecCHOHATBHOE
HaIpaBJICHUE.

3anauu:

* Pacmiiputh cBefeHNS, BXOISIIME B IPOTPAMMYy CPEIHEH IIKOJIBI KaK 10
Kypcy o01e pu3nku, Tak ¥ B PUKJIATHOM HaIIPaBICHUH.

* [lokazaTh PUMEHUMOCTh TU(DPEPEHIIMATEHOTO W WHTETPATHLHOTO HC-
YUCJICHUS U JIp. CBEJACHUHN W3 Kypca BBICIICH MaTEMaTHUKH (COTJIACHO MPpOTpamMMe
Kypca JJI CTYJSHTOB JaHHOW CHEIUATBHOCTH) MPH U3JIOKCHUSIX OCHOBHOTO MaTe-
puana no pusuke.

* [To3HakOMUTDH U JaTh OCHOBHBIC HABBIKHU: a) pa0OTHl C U3MEPUTEIbHBIMU
WHCTPYMEHTaMH U mpudopamu; 0) 0OpabOTKK pe3yibTaTOB JIAOOPATOPHBIX PabOT
U UX aHalin3a; B) PEIICHUS MPUKIAAHBIX 3a/1ay; I') IPUMEHEHUsI PU3NYECKUX 3aKO-
HOB JUIsl OOBSCHEHHM NPUPOJHBIX MPOLIECCOB, SBICHHUM, pabOThl TEXHUYECKUX
YCTPONCTB U TEXHOJOTUYECKUX MPOLIECCOB.

du3uka UrpaeT HCKIIOYUTEIIBHO BAXHYIO pOJIb B TEOPETUYECKOU
MOITOTOBKE CICIHAIMCTOB PA3IMYHBIX CHeIuaabHOCTeH. Permenue (u3nyeckux
3a/1a4y crocoOCTBYeT (POPMUPOBAHUIO Y CTYJAEHTOB HH)KEHEPHOTO MBIIUICHHUS, O€3
KOTOPOTO HEBO3MOXKHA YycCIlelTHas paboTa Ha KeJIEe3HOJOPOKHOM TPAHCIOPTE,
MIPOMBITIUICHHBIX MPEANPUATHSAX U B IPYTUX OTPACIISIX HAPOTHOTO XO3SHCTBA.

1.2. Komnerenuuu odyuamwiinerocsi, popMupyemMbie B pe3yjibTaTe
OCBOCHMS TUCHHUILIUHBI (MOIYJIs1)

HNupukarop Pe3yabTaThl 0OCBOEHUSI
Y4eOHO 11 CIUNJINHBI

OIIK-1: CnocoGeH pemaTe WH)XEHEPHBbIE 3a/laud B NMPO(eCcCHOHANBHOM NeATeNTbHOCTH C HC-
M10JIb30BAHNEM METOJIOB €CTECTBEHHBIX HayK, MaTEMaTUUECKOT0 aHAJIu3a U MOJIEITUPOBAHUS

OIIK-1.2. [Ipumensier oc-  |3HATh:
HOBHBIE MTOHATHS U 3aKOHBI |- OCHOBHbIE (DM3UYECKUE SBJICHUS, €AUHUIBI U3MEPEHUs (uznde-

€CTECTBEHHBIX HAyK JJIsi CKUX BEJINYMH;
pelIeHns MPEAMETHO- - (hyHIaMeHTaIbHbIE MOHATHUS, 3aKOHBI U TEOPUHU KIIACCHUECKOW U
npoUIBHBIX 33724 COBPEMEHHOU (PU3UKU;

- OIIBITHBIE 00OCHOBAHMS OCHOBHBIX (I)I/I3I/I‘{CCKI/IX 3aKOHOB.

YMmeTh:

- IPUMEHSTH METO/bl TEOPETUUYECKOTO HCCIEN0BaAHUS (PU3UUECKUX
SIBJICHHH, TIPOIIECCOB M OOBEKTOB;

- IPUMEHSATH METOBI IKCIIEPUMEHTAIBHOTO UCCIIeIOBaHUS (PHU3H-
YECKUX SIBJICHUH, IPOIIECCOB U OOBEKTOB;

- aHATM3UPOBATH PE3YIHTATHI UCCIEAOBAHUS.

3




Baanern:

- METO/IaMH TEOPETUIECKOTO MCCIIEA0BaHUs (PU3NUECKUX SBIICHUH,
MIPOIIECCOB U OOBEKTOB

- METOJIaMH 3KCIEPUMEHTAIBHOTO MCCIEAOBaHUS (DPU3HUECKUX SIB-
JICHUH, TIPOLIECCOB U 0OBEKTOB

- MaTEMAaTU4YCCKNUMHU METOJaMHU peH_ICHI/ISI TUIIOBBIX 3aJ1a4

OIIK-1.3. IIpumensiet ecte-
CTBEHHOHAY4YHbIE METO/IbI
TEOPETUYECKOIO U IKCIIe-
PUMEHTAJIBHOTO UCCIIEI0BA-
HUSL 00BEKTOB, IIPOIECCOB,
SABJICHUH; IIPOBOJUT DKCIIE-
PUMEHTHI 110 33JJaHHON Me-
TOJIMKE U aHATU3UPYET pe-
3yJbTaThI

3HaTh:

- MGTOI[I/IKy HpOBGI[eHI/ISI BKCHepI/IMCHTOB

-OCHOBHOE 000pyI0BaHUE TSI MPOBEICHUS SKCIICPUMEHTOB
- MAaTEMAaTUYCCKUEC MCTOAbI O6pa6OTKI/I JAHHBIX

YMmerh:

- IPOBOJIUTH (PU3HUECKUE U3MEPEHHUS

- 00pabaTbIBaTh pe3ynbTaThl PUINUECKUX U3MEPEHUM;
- HpCIICTaBJISITI) pe3y.HbTaTI)I BKCHCpI/IMeHTa

Baagern:

-MCTOI[I/IKOfI IIOCTaHOBKH (I)I/ISI/ILIGCKOI‘O SKCIICPUMCHTA

-METOJAMH pacyeTa MOTPEIIHOCTEN M3MEPEHUN NpU NPOBEACHUU
(U3UYECKOr0 IKCIIEPUMEHTA.

- HaBBbIKAMM aHAJIN3a SKCIIEPUMEHTAJIbHBIX TaHHBIX

2.MecTO IUCHUILTAHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

VYyebnas aucturuimHa dusuka OTHOCUTCS K JUCHUILIMHAM O0s3aTeNbHON
yactul bioka 1. Jlucuumiuael (MOyIH) U SBIISIETCS 00s3aTEIbHOMN I U3yUYEHUSI.

Kon HanmeHoBaHMe NUCHMIINHBI Koas! popmupyembix
AUCHUIIHHBI KOMIIeTeHI Ml
OcBanBaemasi JMCUHUILIMHA
51.0.10 dusznka OIIK-1 (OTIK-1.2, OIIK-
1.3)
IIpenmecTByomue JUCHUNITHHBI
\ JlucuuminHa MKoJIbHOTO Kypca «Pu3nkay \
JMCIMIINHBI 0CBAaMBaeMble MAPAJLICIbHO
HET
ocaenywuue TUCUMIIIIMHBI
B1.0.15 Xunus (1)137)}('1 (OTIK-1.2, OTIK-
b1.0.17 TennorexHuka ?gK_l (OTIK-1.2, OTIK-
Boinonnenue u 3amuTa BeinyckHoi kBamudu- | OIIK-1 (OIIK-1.2, OIIK-
B3.01(1) o
KallMOHHOM paboTHI 1.3)

3.00beM aUCHUILTHHBI (MOYJIs1) B 3a4€THBIX eIMHUIAX C YKa3aHHEM KoJInve-
CTBAa aKaJIeMHYECKHUX YaCOB, BbIJeJIAeMbIX HA KOHTAKTHYI0 padoTy o0y4aro-
HIMXCH ¢ mpenoaaBarTesieM (10 BUIaM YUeOHBIX 3aHATHI) M HA CAMOCTOSATE/Ib-

HYI0 padoTy 00y4arommuxcs

3.1. Pacnpenesienue o0 beMa y4eOHOI TMCUMILUINHBI HA KOHTAKTHYI0 padoTy ¢
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npenojgaBarejieM U CAMOCTOATEJbHYI0 padoTy 00y4aromuxcs

Bun yae6Ho# paGoThl

Bcero gacos no
y4eOHOMY IJIaHY

Kypcsl (cemecTpnr)

1(1;2)

OO6m1as TpyA0€MKOCTb AUCIUTUIMHBL:
- 4acoB 288 288
- 3aYETHBIX €IUHUII 8 8
KonTakTHas padora odyuyarommxcst 115 115
¢ mpenojaasarejieM (Bcero), 4acoB
U3 Hee ayOUmMopHble 3aHAMUSL, 8CE20 115 115
B T.U..

JIEKIIUHI 48 48

MPAKTHYECCKUE 3aHATHS 32 32

nabopaTtopHbie pabOThI 32 32

KA 0,4 0,4

KD 2,6 2,6
CamocTrosiTeIbHAS MOAT0OTOBKA K 3K3aMeHaM 334 334
B NEPHOJ] IK3aMeHAIMOHHOM cecCHM (KOHTPOJIb) ’ ’
CamocrosiTeIbHas padoTa (Bcero), 4acoB 139,6 139,6
B T.4. HA BBINIOJHCHHUE:

KOHTPOJILHOH paboThI 9 9

pacdeTHO-TpaduIecKoit paboThl

pedepara

KypCOBOI pabOThI

KYpPCOBOT'O IPOCKTA
Buibl npoMexyTOYHOr0 KOHTPOJIS Ok3, 3a JK3, 3a
Texymuit KOHTPOIIb (BU, KOJHYECTBO) K(1) K(1)

4.Conep:xkanue JTUCHUILIHHBI (MOIYJIf1), CTPYKTYPHPOBAHHOE 110 TEMaM
(pa3nesiam) ¢ yKazaHueM OTBEJEHHOI0 HA HUX KOJIMYeCTBA aKaAeMHUYeCKUX
YacoB U BUAOB Y4eOHBIX 3aHATHI

4.1. Tembl U KpaTKoe cojiepKaHue Kypca

Tema 1. MEXAHUKA
1. OcHoBHBbIEe NMOHATHUS MexaHMKU. KuHemMaTMka mnocTynmareJibHOro W

BpallaTeJIbHOIo ABMKCHUSA

Pazmepnoctu. Cucrema enunun CHU. Cuctema otcuéra. MaTepuaiibHas TOY-
ka. Pannyc Bektop. CkopocTh, yckopenue, [lepemenienne. YpaBHEHUs IBUKECHUS

2. Jlunamuka TBepaoro rejaa. 3akonbl HoroToOHA M BpaleHus.
Nuepuuaneabie cucteMbl otcu€ra. [lepBbiit, BTOpoM, TpeTuil 3akOoHbI HbIOTOHA.
JlnHaMuka BpamaTeabHOro ABMKEHUs. MoMeHT cuibl. MoMeHT ummysibca. Mo-
MeHT uHepuuu. Teopema IllTeitnepa. OCHOBHOM 3aKOH AMHAMUKHU BpallaTEIbHOTO
JBH>KEHUS B CIIy4ae CUCTEMBI TOUEK U B cydae TBEPAOro Tena. Cuiibl yIpyrocTtu,
TPEHUS, CONPOTHUBIICHUSI U TATOTEHHs. 3aKOH CyXOro TpeHHs. 3aKOH AMOHTOHA.

5




Cuina conporuBienus. 3akoH Ctokca. JIunelnbii 3akoH ['yka. 3aKOH BCEMUPHOTO
TArOTeHUs. Bpiuncnenue BTopoit KOCMUYECKON CKOPOCTH.

3. PaGora u 3Heprusi. MOmHOCTBL. 3aKOH COXPAHECHUSI JHEPIMH B MeXxa-
HHKE.
[Tone cun. KoHcepBaTUBHBIE 1 HEKOHCEPBATUBHBIE CUIIbI, TpUMeEpHI. [loTeHInab-
Has sHeprus. [loTeHuuManpHash SHEPrUsi B IOJIE CUJ TSKECTH, MOTEHIUATbHas
sHEprust ynpyro aeopMupoBaHHOro Tena. KuHeTtudyeckas sHEprusi Teia Mpu Io-
CTyNaTeIbHOM U BpallaTeIbHOM JIBHKCHUHU.

4. 3aKoHBI COXpaHEHUSI UMILYJbCA, MOMEHTA UMIYJbca. OCHOBBI peJsi-
TUBHCTCKOM MEXaHUKH.
Nmnynece. IlocTymarsl DOWHIITENHA B CHEUUAIBHOW TEOPHUM OTHOCUTEIBHOCTH.
[IpeoOpazoBanus ["ammies B kiiaccuueckoi Mexanuke. [Ipeobpazosanus Jlopenna.
CrnencrBusa u3 npeodpazoBanuil Jlopenua. CrnoxkeHrne cKOpocTel B CHEUAIbHOM
TEOPUU OTHOCUTEINBHOCTU. PensituBucTCKas auHamuka. [lonnas sHeprus rtena B
CHEUaIbHOW TEOPUU OTHOCUTEIBHOCTH. DHEPIUs MOKOs, KHHETUYECKAsl dHEPIHs
Tena. CBA3b PEIATUBUCTCKON SHEPTUU U UMITYJIbCA.

Tema 2. JJIEKTPUYECTBO U MAT'HETU3M
5. DJIeKTpOCTATHKA. DJIEKTPUUYECKoe ImoJIe.
3aKOH COXpaHEHUsl JJEKTpuueckoro 3apsana. 3akoH Kynona. Hanpssx€HHOCTB
anekTpuyeckoro noiid. [IpuHmMn cynepnosununu 3aeKTpudeckoro mnois. CuioBbie
JIMHUAN. DJIEKTPUYECKOE T0JIE B MPOBOAHUKAX U IUAJIEKTpUKax. Teopema ["aycca.
[IpuMepbl IpUMEHEHNS TEOPEMBI. DIIEKTPUUYECKUM IUMOJb. BEKTOp MONsSpU30BaH-
HOCTHU. BEKTOD 3JIEKTPUUECKOTO CMEIICHUSI.

6. Kongencaropbl. JHeprusi ¥ NOTEHIHMAJ JIEKTPUIECKOT0 MOJIs
CBsi3b MOTEHIMANA U HANPSHKEHHOCTH. [IpuHIMN cynepno3uiivy i1l HOTeHIMana.
OKBUMNOTEHIMAIbHBIE JIMHUHM. ODJIEKTPOEMKOCTh IMPOBOJAHMKA M KOHJEHCATOpA.
[Tnockuit koHAeHcaTop. DHeprus KoHjeHcaropa. O0bEMHAs TUIOTHOCTh DHEPTUU
anekTpuyeckoro noist. CoeAMHEHNs KOHAEHCATOPOB

7. I1oCTOSIHHBIN JJIEKTPUYECKHUH TOK.
3akod Oma 11 OJHOPOJIHOTO YYacTKa UENHU. DIEKTPUUYECKOE CONTPOTUBIICHUE. 3a-
koH Oma B auddepenuunansHoit popme. 3.4.c. 3akoH Oma A1 HEOJAHOPOIHOTO
y4acTka menu. 3akoH Oma miid nonaHor nenu. CoeAuHEeHUs pe3UCTOPOB. 3aKOHBI
Kupxroda. 3akon J[>xoyns — Jlenua.

8. MarnuTHoOe 1oJie ¥ ero XapaKTepuCTUKHU
BekTop MHAYKIIMM MarHMTHOTO NoJsl. JIMHUM MHAYKUWS MarHUTHOrO nois. [Ipun-
uun cynepno3uinu. 3akoH Ammepa. 3akoH buo — Caapa — Jlannaca, npumepsl
€ro NpUMEHEHUSA. MarHuTHbII MOMEHT BUTKA C TOKOM. Teopema O HHUPKYJIALUHU
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BEKTOpAa MarHUTHOM MHAYKUMA. MarauTHoe 1ose B BelecTBe. BekTop HanpskEn-
HOCTH MarHWTHOTO TOJIS.

9. DnnekTpoMarHuTHass MHAYKIUA. CaMOMHAYKIMS
Marnutsbeii notok. IIpaBuso Jlenua. MHaykTuBHOCTh. THIYKTUBHOCTH TOpOHA.
DHeprusi MarHuTHOTO 10J14. JIeCTBME MarHUTHOTO TOJI Ha JBWKYIIMACS 3apsij U
toku. Cuibl Ammnepa u Jlopenma. Pabora o nmepemernieHuto nmpoBogHNKa ¢ TOKOM
B MarHUTHOM noJjie. CucrteMa ypaBHeHU MakcBeria.

Tema 3. PU3UKA KOJEBAHUN U BOJIH

10. MexaHn4ecKkue U 3JICKTPOMATHUTHBIE KOJI€0AHUA U BOJIHBI.
["apmonunydeckue kojieOaHus. YpaBHEHUE U MIPUMEPHI TAPMOHUUYECKUX OCIHILIATO-
pOB (MasTHUKH U DJIEKTPUUYECKUM KOJIEOATEIBHBIM KOHTYP). DHEPTUsl KOJecOaHUM.
CBoOOHBIE 3aTyXaroIIue KoJeOaHUs OCIHIILIATOpPA ¢ MOTEpPsSMH. BBIHYXICHHBIC
KoJiebaHus. AMIUTMTYIa U ¢a3a BRIHYKJICHHBIX KojeOanuii. Pezonanc. CroxeHnue
kojiebanuii. buenus. Buasl BoaH. [1nockas rapmMoHndeckast BoJiHa (JyTMHA BOJIHBI,
BOJTHOBOE YHCJIO M BOJHOBOM BEKTOp, (ha3oBas CKOPOCTh, YpPaBHEHHE BOJIHBI).
BonHoBOE ypaBHEHHE B IPOCTPAHCTBE.

11. OnTuka. Untepdepenuns u 1udpakuus cBeTa.
HNuTepdepeHIIMOHHOE MOJIe OT JBYX TOUYE€YHBIX UCTOUYHUKOB. OnbiT FOHra. MHTep-
dbepomerp Maiikenscona. utepdepeniius B TOHKUX TIeHKaX. JudpakuronHas
pem€rka. [longpuzamus BonH. [lonspuzanus cBeTa Npu OTPAXKEHUH U MPETOMIIE-
HUW HA TPaHULE IBYX AUAJIEKTPUKOB. 3aKoH Mautoca.

Tema 4. KBAHTOBASI ®U3UKA
12. KBanTtoBas npupoaa csera. ®orosrpdexr.
OcHOBHBIE 3aKOHBI TemoBoro usnydenus. dorodddexkr u sdpdexr Komnrona.
KBanTOBO-BOTHOBOM Myasin3m cBeTa. OCHOBHBIE 3aKOHBI TETNIOBOTO U3ITyUCHHUS.

Tema 5. CTATUCTHYECKASA ®U3NKA U TEPMO/IMHAMHUKA
OcHOBHBIE MOHATHS TEPMOANHAMUKU. [IepBoe Hayano TepMOJUHAMUKH.
Nneanbublii Ta3. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KUHETUYECKON TEOpHUH Ta-
30B. YpaBHEHHUE COCTOSTHUS MICAIBHOrO raza. Pacnpenenenue sHEprum no cCrerne-
HAM CBOOOJII MOJIEKYJI. PacripeneneHue MoJIeKy UaeallbHOTO Ta3a Mo CKOPOCTSIM
u 2HeprusiM. Pabota, TeninoTa, BHYTPEHHsISl DHEprus rasa. 1-e Hadajio TepMoJIMHA-
MHUKHA. CTaTUCTUYECKOE TOJIKOBAHME 2-TO Hayaja TEPMOJAWMHAMHUKHU. DHTPOMNUS U

uHpopmanus. PeanbHbie razel. YpasHenue Ban-gep-Baanbca.

4.2.Conep:xanue TMCUMIIMHBI (MOYJs1), CTPYKTYPHPOBAHHOE M0 TEMaM

Pasznensl u TeMbl Bcero ya- Buipl yueOHBIX 3aHATUH
COB I10 KonraktHas padota CPC
yueOHOMY (AynuTtopHas paboTa)

7



| mmamy | JK | b | O3 |

1 Kypc

1 cemectp
Tema 1. MexaHuka 67 16 8 8 35
Tema 2. DJIIEKTPUYECTBO U MarHETU3M 67,6 16 8 8 35,6
KA 0,4
KD 0,25
KoHTtpoib 8,75
Bcero 3a 1-ii cemectp 144 32 16 16 70,6

2 ceMecTp
Tema 3. ®usuka KojacOAHUI ¥ BOJIH 40 8 8 8 23
Tewma 4. KBantoBas usuka 36 4 4 4 23
Tema 5. Crarucrtuueckas Qusuka u 27,6 4 4 4 23
TEPMOIMHAMUKA
KA
KD 2,35
KoHTposb 24,65
Bcero 3a 2-ii cemectp 144 16 16 16 69
HUTOTIO 3a 1 kypce 288 48 32 32 139,6

4.3. TemaTuKa NPaKTHYeCKHX 3AHATHI
KomnunuectBo
4acoB
Tema nMpakTUYECKOro 3aHATHS
BCETO
1 kype

1 cemectp
Tema 1. MexaHuka 8
Tema 2. DJIEKTPUUECTBO U MarHETU3M 8
Bcero 3a 1-if cemectp 16

2 cemecTp

Tema 3. ®usuka koebaHUil ¥ BOJIH

8
Tema 4. KBanToBas ¢pusuka 4
Tema 5. Cratuctuueckas (u3MKa U TEPMOJUHAMHKA 4

Bcero 3a 2-if cemectp 16
HUTOI'O 3a 1 kypc 32
4.4. TemaTnka J1a00paTOpHBIX padoT
Tema mabopaTopHOit pabOTHI Konungectro
4acoB
BCETO
1 kypc
1 cemectp
Tema 1. Mexanuka 8
Tema 2. DIIEKTpUYECTBO U MarHETU3M 8




Bcero 3a 1-if cemectp 16
2 cemecTp

Tema 3. ®usnka KosebaHui U BOJIH 8

Tewma 4. KBanToBas ¢pusuka 4

Tewma 5. Cratuctudeckas Gpu3uka U TEPMOJIMHAMHUKA 4

Bcero 3a 2-i1 cemectp 16

HUTOrO 3a 1 kypc 32

4.4. TemaTHKa KOHTPOJIbHBIX padoT

TemaTuka KOHTPOJIbHOI Pa0dOTHI
Yacrtp 1
KuneMarnka noctynaTeapHOrO U BPAIIATEIbHOTO IBUKEHUN;
JlnHaMMKa MOCTyNaTeIbHOrO IBUKEHUS, 3aKOH COXPAHEHUSI UMITYJIbCA;
Mexanunueckast pabota, MomHocTb, KIT/I;
DIJIEMEHTBI CIENUAIBHON TEOPUU OTHOCUTEIIBLHOCTH;
JlnHaMuKa BpamaTeIbHOrO JBUKEHUS;
MexaHuKa KUJIKOCTEN U Ia30B; MEXaHUYECKOE HANIPSKEHUE, 3aKOH ['yKa;
Yacrb 2

ook wnE

DJIEKTpOCTaTUKA
ITocTOsIHHBIN TOK
Marsetuszm
KosebGanus u BOJIHBI

R A\

5.YueOHO-MeTOAMUYECKOE OOecnedeHne AJIl CAMOCTOATEIbHOM padoThI
00yJamuxcs no JUCUuIInHe (MoIyJaio)
5.1. Pacnipe/iesieHre 4acoB M0 TeMaM U BHIAM CAMOCTOSITEJIbHOW padoThI

Paznensl u Tembl Bcero gacos o Bun pabotst
y4yeOHOMY IIaHy

1 kypc

1 cemectp

Tema 1. Mexanuka 35 CamocTosTeNbHOE N3yYEHUE OTIEIbHBIX
TeM y4yeOHOU snuTepaTypbl. Beinonnenue
KOHTpOJIbHOM paboTel. [loaroroBka
IIPOMEXYTOUHOM aTTecTalluy U TEKylle-
My KOHTPOJIIO 3HAHUI.

Tema 2. DneKkTpUyecTBO U 35,6 CamocTrosiTenbHOE U3yUYE€HHUE OTACIIBHBIX
MarHeTU3M TeM y4eOHOH uTepatypsl. BeimoiHenne
KOHTpPOJIBbHOM paboThl. [ToaroToBka
MPOMEKYTOYHOM aTTECTALIMKU U TEKYIIE-
MY KOHTPOJIIO 3HaHUM.




Bcero 3a 1-if cemectp 70,6

2 ceMecTp

Tema 3. ®usuka KonedaHui U 23 CaMocTosTeNbHOE U3YUEHUE OTIEIIBHBIX
BOJIH TeM y4eOHOM uTepaTypsl. BoinoiaHenue
KOHTPOJBHBIX padot. Iloaroroka x
IIPOMEKYTOUHON aTTeCTallMM U TEeKyIlle-
My KOHTPOJIIO 3HAHUM.

Tewma 4. KBantoBas usuka 23 CamMoCTOSTEIbHOE U3YUYEHUE OTACIIbHBIX
TeM y4eOHOH JiuTeparypsl. Beinonnenue
KOHTpPOJIBbHBIX paboT. [logroroska k
IIPOMEXKYTOUHOM aTTeCTaluy U TEKYIlle-
MYy KOHTPOJIIO 3HAHUI.

Tema 5. Cratucruueckas u- 23 CaMocTosTENbHOE U3YUEHUE OTIEIbHBIX
3MKa U TEPMOAMHAMUKA TeM y4eOHOH uTepaTypsl. BoinoiaHenue
KOHTPOJBHBIX padot. [loaroroska x
IPOMEKYTOUHON aTTeCTallMM U TEeKyIlle-
My KOHTPOJIIO 3HAHWM.

Bcero 3a 2-if cemectp 69

UToro 139,6

5.2. IlepeyeHb yueOHO-MeTOAMYECKOT0 00ecriedeHUs AJIsl CAMOCTOSITeIbLHOM
PadoTHI CTYIEHTOB € YKa3aHHe MeCTA MX HAXO0K/ICHH:
- yueOHas nuTepaTypa — oubnuoreka uimana
- METOJMYECKHE PEKOMEHAIIMH IO BBIMOJIHEHUIO KOHTPOJIBbHON paOOThI —
(b OHT OIIEHOYHBIX CPEJICTB;
- METOJUYECKHE PEKOMEHAIMH [0 CaMOCTOSITeNIbHOM padoTe — callT duim-
ana.

6.0oH/1 OLIECHOYHBIX CPEACTB /1JIsl MPOBeeHHUsI MPOMEKYTOUHOI aTTecTAIIMU
00y4YaImmuxcs no JUCUUINInHe (MOIYJII0)
CocraB ¢oHIa OLIEHOYHBIX CPE/ICTB

By o11eHOYHBIX CPEACTB ‘ Konngectso
Texkymmi KOHTPOJIb
KonrtposbHas paborta 1
KypcoBas pabora (KypcoBoii POEKT) YueOHBIM IIJIAHOM HE IPEyCMOTPEHO
IIpoMe:KyTOYHBIH KOHTPOJIb
OK3aMeH 1
3auer 1

@DOHJT OIEHOYHBIX CPEJCTB MPEACTaBICH B MPUIOKEHUU K pabodeil mpo-
rpamme

/.IlepeyeHb OCHOBHOW M IONIOJHUTEJIBHOM JUTEPATYPHI

7.1. OcHOBHas1 JIUTEpaTypa

ABTOpBI, CO- 3ariaBue H3naTenscTBO, roj Komuu-Bo
CTaBUTEITH
JI1.1 | UBnmeB A. . | ®usuka: yuebHoe nocobue st | Cankr-IleTepOypr: [D51eKTpOoH-
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By30B / A. Jl. IBnueB. — 3-¢
U3, UCTIP. U JOI.

Jlanb, 2022. — 676 c.
— pexxuM gocryna L
https://e.lanbook.com/
book/200429

HBIN pecypc]

JI1.2 | I'pabGoBckuii Kypc dusuku: yued. mocoobue | Cankr-IletepOypr : [DnexTpon-
P.1. WzparensctBo Jlanb, | HBI pecypc]
608 c. Pexxum gocty-
na:
https://e.lanbook.com/
book/3178
JI1.3 | CaBenbeB U.B. | Kypc o6mieit ¢pusuku. B 3 T. Canxr-IlerepOypr.: [DnexTpon-
Towm 1. Mexanuka. Moeky- Jlanb, 2019. + 436, HBII pecypc]
nspHas Gu3uka 500, 320 c.
Towm 2. DnextpuuectBo u Mar- | Pexum nocryna:
HeTu3M. BonHbl. OnTrka https://e.lanbook.com/
Tom 3. KBaHTOBas ONTHKA. book/113944
AtomHas usrka. Pusnka https://e.lanbook.com/
TBepaoro tena. @usuka atom- | book/113945
HOTO S1pa M JIEMEHTAPHBIX https://e.lanbook.com/
YaCTHUI] book/123463
JI1.4 | bonynos E. H. | bazoBelii kypc ¢pusuku: mexa- | Cankt-IletepOypr : [DnekTpoH-
HUKa, MosieKkyisipaas ¢usuka, | [II'YIIC, 2020. — HBII pecypc]
3JIEKTPOCTATHKA, MOCTOAHHBIN | 319 ¢. — Pexkum no-
AJIEKTPUYECKUI TOK, MarHe- cTyna:
THU3M, BOJIHOBasl OIITUKA, dJIe- https://e.lanbook.com/
MEHTBI KBAaHTOBOM MexaHuku, | book/156026
aTOMHOH U sJIepHON (PUBHKH :
y4eOHHK
7.2. lonoHUTEIbHAS JUTEPATYPA
JI2.1 | KpaBuenko H. | ®usuka : yueOHUK U NPaKTH- Mocksa: U3natens- [DnexTpoH-
IO. KYyM Ul By30B ctBo IOpaiit, 2020. — | HbII1 pecypc]
300 ¢. — Pexum no-
cTyma:
https://urait.ru/bcode/4
50821
JI2.2 | AiizeHuon A. | ®u3suka : yueOHUK U NPaKTH- Mocksa: U3natens- [DnexTpoH-
E. KYM Ul By30B ctBo IOpaiit, 2020. — | HbII pecypc]
335 ¢. — Pexum no-
cTyma:
https://urait.ru/bcode/4
50504
JI2.3 | Hukepos B. A. | ®u3uka : yueOHUK U NPAKTH- Mocksa: U3narens- [DnexkTpoH-
KYM JUIsl By30B ctBo IOpaiit, 2020. — | HbII1 pecypc]
415 c. — Pexum fo-
cTyma:
https://urait.ru/bcode/4
50293
J2.4 | Sckensaun ®uszuka: Mexanuka, Jnektpu- | Mocksa : MUUAT.- 244
A.B. gecTBO. MarnetusMm. Kypce 2009.- 64 c.

JIeKIMA: yueObHoe mocodue
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8.Ilepeuyennb pecypcoB HHGPOPMAIUOHHO - TEJIEKOMMYHUKAIIMOHHOM CETH
"UHuTepHeT'", HEOOXOAUMBIX VISl 0CBOCHMS JUCUUIJINHBI
1.OdunmanbHbiii callT ¢punuana
2. DneKkTpoHHas OMOIMOTEYHAs cCUCTeMa

9.MeTtoan4yeckue yKazaHus sl 00y4al0UIUXCs 10 OCBOCHHMIO TMCUHUILIMHBI

B nponecce ocBOEHUS AUCHUILIMHBI CTYICHTBI JOJKHBI IOCETUTH JIEKIIMOH-
HbIC, TAOOPATOPHBIE W MPAKTUYECKHUE 3aHSATHS, MPOBOJIUTH CAMOCTOSTEIBHYIO pa-
00Ty, BBITIOJTHUTH KOHTPOJIBHBIE PA0OTHI, CIATh 3a4€T U DK3aMEH.

JIeKITMOHHBIE 3aHSATHS COCTaBISIOT OCHOBY TEOPETHUECKOTO OOydYeHus,
BKJIFOYAIOT B C€0sI CHCTEMATHU3MPOBAHHBIE OCHOBBI 3HAHUU IO TUCIUILINHE, KOH-
LHEHTPUPYIOT BHUMaHUE 00YyYaloIMXcsl Ha HanboJiee CIOKHBIX U Y3JIOBBIX BOMPO-
cax (u3uku. B xone nekuuil npenoaaBaTellb U3JIAraeT U Pa3bsCHSAET OCHOBHBIE,
HanOoJiee CIOXKHBIC TMOHATUS TEMBI, a TaKXKe CBSI3aHHBIC C HEH TEOpEeTUYECKHe U
MPaKTUYECKUE MPOOJIEMBI, AT PEKOMEHAAIINN Ha BBHITOJHEHUE CAaMOCTOATEILHOM
paboTHI.

B xone nexumii CTyJIeHTaM peKOMEHy€ETCS:

- BECTH KOHCIIEKTUPOBaHUE y4eOHOTO MaTepuaa;

- oOpamiaTh BHUMaHUE Ha KaTETOPHUH, MOJIOKEHUS M 3aKOHBI, PACKPBIBAIO-
1IMe COAEPKaHUE TE€X WIIM MHBIX SBJICHUN U MPOLIECCOB, HAYYHBIE BHIBOBI U MPaK-
TUYECKUE PEKOMEH/IAINU IO UX MPUMEHEHUIO;

- 3a/1aBaTh MPENOAABATENI0 YTOUHSIOIME BOMPOCHI C LEIbIO YSICHEHUS TEO-
PETUYECKUX MOJIOKEHUH.

JUJist yCcHemHOro OBJIAJIEHUSI KypCOM HEO0OXOAMMO TOCEIIAaTh BCE JIEKILIHH,
TaK Kak TEeMaTUYECKHUI MaTepral B3aMMOCBSI3aH MEXY COOOM.

[IpakTHyeckue 3aHsATUS - OTO aKTUBHas opma yueOHOro mporecca. SBis-
I0TCSI TOTIOTHEHWEM JICKIIMOHHBIX KYPCOB U CaMOCTOSITENIbHOW PabOThl 00yyaro-
IIUXCS, @ TAK)KE CPEICTBOM MPOBEPKU YCBOCHUSI UMH 3HAHUM, JaBAEMBbIX Ha JIEK-
MU U B MPOLECCE U3YUYECHUSI PEKOMEHAYEMOU nauTepaTypsbl. [IpakTuueckue 3aHs-
THS BKIIFOYAIOT B ceOsl peIlICHHE 3a/1ay.

JlabopaTopHbie pabOTHI - yueOHOE 3aHSITHE, B paMKaX KOTOPOTO OCYIIIECTB-
J€TCSA TOT WIM MHOW HAyYHBINM SKCIIEPUMEHT, HANPABJICHHBIM Ha MOJIyYEHHUE pPe-
3yJbTAaTOB, UMEIOIIUX 3HAYEHUE C TOUKH 3PEHUS YCIEIIHOTO OCBOCHUS CTYJICHTA-
MU y4eOHOI MpOorpaMMbl.

ITo pe3ynbraTaM mpoBeACHHOM J1abopaTOPHON pabOTHI CTYJEHTOM BBITIOJ-
HSETCS OTYET, /i€ MIPUBOIATCS BCE HEOOXOUMBIE BBIUUCIICHHUS, 3aMOJIHSICTCS Ta0-
JUIA pe3yJbTaTOB WIM JAETCs OMMCAHHUE OMbITa C 005S3aTeNbHON 3aUChI0 XUMHU-
YECKUX YpPaBHEHHUH M BBIBOJAOB. KaXKIyr0 BBITIOJHEHHYIO JTA0OpATOPHYIO padoTy
CTYJEHT 00s13aH 3alllUTUTh; HA 3aLIUTE CTYACHT JOJIKEH MOKa3aTh 3HAHUE TEOPUU
U METOJIOB M3MEPEHUs, UCIIOJIb3yEeMbIX B JJAHHOU paboTe; yMeTh (popMyInpoBaTh
¥ TIOHUMAaTh BCTPEUAIONIMEecs B JaHHOW paboTe 3aKOHOMEPHOCTU; 3HATH OIpee-
JICHUSI BCEX BCTPEYAIOMINXCS B pa0OTE MOHITHI M BEJIMYNUH, YMETh aHAJIM3UPOBAThH
1 OOBSCHATH MOJTYYEHHBIE PE3YIbTaThl U (DOPMYIUPOBATH BHIBOIBI.
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BaxxHoil 4acThio camMOCTOSITENbHOM PAaOOTHI SABISETCS UYTCHHE YYEOHOW U
HAy4YyHOU JuTepaTyphl. B pamkax caMoCTOSITENbHOM pabOThl CTYJEHT AOKEH pac-
CMOTPETh TEOPETUYECKHM MaTepuas, KOTOPbIM HE BBIHOCUTCS HA JIEKIIMOHHBIN
KypC.

YacTpio CaMOCTOSITETbHOU paOOThl SIBISIETCA BBITOJHEHUE KOHTPOJIBHBIX
pabort. [Ipexie ueM BBINOIHATH 3a/laHusl KOHTPOJIBHBIX PadOT, HEOOXOIUMO U3Y-
YUTh TEOPETUYECKUN MaTEpHUAII, 03HAKOMUTHCS ¢ METOAUYECKUMHU YKA3aHUSMH 10
BBITIOJTHEHUIO KOHTPOJIbHOM paboThl. KOHTpoNbHBIE paboThl BKIIOYAIOT TEOPETH-
YECKYI0 M NPAKTUYECKYK) 4YacTb. B paMKax NpakTUYECKOW YacTH CTYyAEHTaM
HEOOXOMMO PEIIUTh 3a7a4, CTPYIIIMPOBAHHEIC 110 pa3/ieaMm.

BrinmonHenue u 3anuta KOHTPOJIBHBIX PaOOT SIBISIETCS HEIPEMEHHBIM YCIIO-
BHEM JUIS JOIyCKa K 3K3aMEHy W 3a4eTy. BO BpeMsl BBINIOJIHEHUsSI KOHTPOJIbHBIX
paboOT MOKHO MOJIYYUTh IPYNIOBbIE WM UHANBUIYAIbHBIE KOHCYIbTAI[UU Y TIpe-
[I0J1aBaTEIIA.

IToaroroBka K 3K3aMeHy U 3a4eTy IIPEAIO0JIaraer:

- U3y4YCHUE PEKOMEHIYEMOU JIUTEPaTypBhl;

- U3y4YECHHUE KOHCIIEKTOB JICKIUH;

- BBIIIOJIHEHHUE U 3alllUTa KOHTPOJBHBIX padoT.

10.Ilepevyenp NHPOPMAIHMOHHBIX TEXHOJOTHI, MPOrPAMMHOI0 00ecCIeYeHNs] U
HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM, HCIOJIb3yeMBbIX
MPHU OCYLIECTBJIEHUM 00Pa30BaTEJIbHOI0 MPOLECCA MO TUCIHUIINHE
[IporpammHuoe obecrniedeHue sl MPOBEICHUS JEKIIHUM, JEMOHCTpAIUU Mpe-
seHTanuii: Microsoft Office 2003 u BaiiIe.

IIpogeccunonanbHbIe 0a3bl JAHHBIX,
HCI0JIb3yeMble /ISl H3yYeHusl JUCHUUIINHBI (CBOOOTHBIN J0CTYI)
Nudopmarnmonnas cucrtemMa «EnnHoe okHO jgocTyna K MHGOPMAIlMOHHBIM
pecypcamy -
http://window.edu.ru/catalog/resources?p_rubr=2.2.74.6

11.0nucanne MaTepuaJbHO - TEXHUYECKOH 0a3bl, HEOOXOAUMOM 115l
OCYIIIeCTBJICHUS 00Pa30BaTEJIbHOI0 MPOLECCA MO AMCIUIINHE

11.1. TpeOoBaHus Kk ayAuTOpusiM (IIOMeLIEHUSAM, KAOUMHETaAM) JIJI1
NMpoBeJeHNUS 3AHATHH C YKa3aHUEM COOTBETCTBYIONIET0 OCHAIIECHMS

VYueOHas ayauTopus 11l IpOBEACHUS YUEOHBIX 3aHATUN, TPEIYCMOTPEHHBIX
nporpaMMoi crienuayuteTa (MPOBEACHUE 3aHSATUN JICKIIMOHHOTO THUIIA, 3aHSTUN
CEMHUHAPCKOTO THMA, TPYIIOBBIX U WHAWBUIYAIbHBIX KOHCYJIbTAIIMi, TEKYIIErO
KOHTPOJISI U MPOMEXKYTOUHOU aTrectannu) - ayautopus Ne 401. Cneunanuzupo-
BaHHAsi MeOEIIb: CTOJIbI YYCHUYECKHE - 32 IIIT., CTYJIbS YUYeHU4YecKue - 64 mr., 1oc-
Ka HacTeHHas - | mIT., cTon nmpenogasarens - 1 wit., cTyn npenojasaresns - 1 mir.
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Texaudeckue cpeacTBa OOydeHHs: TIEPEHOCHON HKpaH, NMEPEHOCHOW MPOEKTOp,
HOYTOYK. Y4eOHO-HaIrISAIHbIE MOCOOUS, 00SCIIeUNBAOIINE TEMATUYECKUE HILTIO-
CTpallii, COOTBETCTBYIOIIHE pabodeil yueOHOW mporpaMMe JUCHUTUIIMHBI - KOM-
IJIEKT Mpe3eHTalni (XpaHuTes Ha Kadeape).

11.2. IlepeyeHnb J1a0OPATOPHOTO 000PYA0BAHUSA

VYyeOHast ayquTopus sl IPOBEICHUS YU€OHBIX 3aHSATUH, PEyCMOTPEHHbIX
IpOrpaMMoil criennanuTeTa (MIPoBEIeHUE 3aHATUI ceMuHapckoro tuma) - Jlabopa-
topust «Pusukay, ayauropusa Ne 312. CneunanuzupoBaHHas MeOeEmb: CTOJIbI yye-
HUYeckue - 11 mrT., cTynbd yueHu4eckue - 27 mT., JOCKa HACTeHHas - | WIT., CTOJ
npenojasarens - 1 mrT., cTya npenogasarens - 1 mt. JlaboparopHoe 06opymoBa-
Hue: cymmiabHbli mkap CHOJI - 1 wr., amnepMerp AeMOHCTpAaUMOHHBIN - 1 MIT.,
BEChl HACTOJbHBIE - | IIT., BeCbl TEXHUYECKHE C pa3HOBEcaMu - | IIT., YHUBEpP-
caibHbIN ucTouHMK TuTanust YUII-2 - 1 mt., Hacoc KomoBckoro, anmapat Kiem-
Ma-Jlezopma, TEpMOMETp JAEMOHCTpalMoHHbI - 1 mT. JlaGopaTopHble CTEHIBI:
«M3yueHne cOOCTBEHHBIX KOJEOaHWI MPY>KMHHOTO MasiTHUKa», «CHSATHE BOJBT-
aMIIEPHBIX XapaKTEPUCTHK 3JIEKTPOHHOU Jammb», «OnpenenieHne ropu3oHTalb-
HOM COCTaBJISIONIEH BEKTOpA HANPSIKEHHOCTH MAarHUTHOTO OIS 3eMiiny», «3yde-
HUE€ 3aKOHOB BpAILATEIIBHOTO ABUKEHUS», «OIpeneaeHue OTHOMIEHUS TEILIOeM-
KocTel Bo3ayxa meroaoM Kiiemmua-/lezopmay, «3HaAKOMCTBO ¢ paboOTO#l diiek-
TpoHHOTO ocuuiuiorpada», «M3mepeHne MOMEHTa MHEPIMHU MaxXOBOrO Kojeca U
CUJIBI TpEeHUS B omopax», «OmnpeaeneHue KodpuiiieHTa BHYTPEHHETO TPEHUS
KUJKOCTH TI0 METOAY CTOKCay, «OmnpeaesieHue MOMEHTa UHEPIUU Tejla METOJIOM
KPYTUJIBHBIX KoJieOaHuily, «CHSITHE BOJIBT-aMIIEPHBIX XapaKTEPUCTHUK CEIEHOBOTO
Y TEPMAHUEBOrO BhIIPAMUTENEH», «ONpeaeIeHne EMKOCTH KOHAEHCATOpa C I0-
MOIIBI0 OaJUTMCTUYECKOTO TrajbBaHoOMeTpay, «V3MepeHue yaeabHOW HHTErpalib-
HOM YyBCTBUTEIHHOCTH U CHSTHE BOJbT-aMIEPHOU XapaKTEPUCTUKH (DOTOIIEMEH-
Ta ¢ BHyTpeHHEeM (otodrddekTom doToconpoTuBieHUs», «ONpeaeIeHUe IITHHBI
CBETOBOM BOJIHBI», «OmnpeneneHne KOHIEHTPAMU BOJHOTO pacTBOpa caxapa Mo
CPEACTBOM MOJsipuMeTpay, «OnpeaeneHue paguyca KpUBU3HbBI JIMH3bI C TOMOUIBIO
koJielr HproTOHA, MOJIy4eHHBIX B MOHOXPOMAaTHYECKOM CBETe», «OnpeneneHue no-
Ka3aTesisd MPEJOMIICHHS CTEKJIa C MMOMOIIBI0 MUKPOCKOMay, «OnpeieieHne 3aK0Ha
Mamtocay. YueOHo-HarIsAHbIe TTOCOOUS - KOMIUIEKT TIJIaKaTOB.
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IIpunoxenune k pado4eii mporpamme

®OHJI
OLIEHOYHBIX CPEJICTB

10 Y4eOHOM NMCHHUIIIHHE

OU3NUKA
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1. IlepeyeHb KOMIIETEHIMI C YKa3aHHEM 3TANOB UX (popMHUpPOBaHUSA B
npouecce 0CBOCHUs Y4eOHOM TUCHUILIMHBI

1.1. IlepeyeHb KOMIIETEHIIU I

OIIK-1: CriocoGeH pemath MHXEHEpHBIE 337auu B IPOPECCUOHANIBHOM Jie-
ATEIBHOCTH C HCIIOJIb30BAHUEM METOJIOB €CTECTBEHHBIX HAayK, MaTEMaTUYECKOIO
aHaJIM3a U MOJIECIMPOBAHMUS.

OIIK-1.2. [IpumeHsieT OCHOBHBIE MOHSATHUS U 3aKOHBI €CTECTBEHHBIX HAYK
JUIS pEeIIeHUs TPEIMETHO-TPO(DUIBHBIX 3a7a4

OIIK-1.3. TlpuMmeHsieT eCTeCTBEHHOHAYYHBIE METOJbl TEOPETHYECKOTO M
HKCIIEPUMEHTAJIBLHOTO HMCCIEAOBAaHUSA OOBEKTOB, MPOLIECCOB, SBJICHHM; MPOBOAUT
DKCIEPUMEHTHI 110 3aJaHHOM METOJAMKE U aHATU3ZUPYET PE3YIbTATHI

1.2.

Jtanbl GopMHUPOBAHNSA KOMIIETEHIUI B MpoLecce

0CBOCHHS YUeOHOI TUCIUILINHBI

HaunmenoBanue 3Tama

Conep:xanue 3Tana

Koabl popmupyembix Ha

HHH

IPAKTUYCCKUC 3aHATUA

(BuabI yueOHOM padoThI) Jramne
KOMIIeTEeHIINii, MHINKA-
TOpPOB
Oran 1. ®opmupoBanue | Jlekuuu, camoctoarenbHas pabora | OIIK-1 (OIIK-1.2, OIIK-
TeopeTudyeckoi 0a3bl 3Ha- | CTYJEHTOB C TEOPETHUYECKON 0a30ii, 1.3)

Oran 2. dopmupoBaHUe

HpaKTI/I'-IeCKI/Ie 3aHsATHUS W BBIIIOJIHC-

OIIK-1 (OIIK-1.2, OIIK-

YMEHHH HUe Ja00paTOpPHBIX paboT 1.3)

Oran 3. dopmupoBaHue | BrinonHeHne KOHTPOIbHBIX padboT OIIK-1 (OIIK-1.2, OIIK-
HAaBBIKOB  IPAKTUYECKOTO 1.3)
WCIIOJIBb30BAaHUS 3HAHUN W

YMEHUHI

Oran 4. Ilposepka ycBo-
€HHOI'0 MaTepuaa

3aIJ_[I/ITa KOHTPOJIbHBIX pa60T, 3a4cCT,
OK3aMCH

OIIK-1 (OIIK-1.2, OIIK-
1.3)

2. OnucaHue nmokasarteseid M KpuTepueB OLIEHUBAHNSI KOMIIETEHI[UI HA
Pa3JIMYHbIX 3Tanax ux GopMHUPOBAHMS, ONIMCAHNE IKAJ OLlCHUBAHUS
2.1. Iloka3aTe/n U KPUTEPUH OLIEHNBAHNS KOMIIETEHIIM I
HA Pa3JIMYHbIX 3Tanax ux GopMupoBaHus

Ortan popmupo- | Kox xomme- | Ilokazarenu ore- Kpurepun Crioco0wI o11eH-
BAaHMS KOMIIETEH- | TEHIUU, UH- | HUBaHUS KOMIIE- KU1

887041 JIAKATOpA TEHIINHN
Oran 1. ®opmu- OIIK-1 - TIOCCIEHHUE JIEK-| - HAIMYUE KOHCIIEKTA | y4acTUE B JIHC-
poBanue Teope- | (OIIK-1.2, | HMOHHBIX W TMpak-| JIGKIMA IO BCEM Te- | KyCCUU
tuueckoit  6asel | OINIK-1.3) | TMUECKMX 3aHATHIA; | MaM, BBIHECCHHBIM Ha
3HAHWUI - BEJEHHE KOH-| JIEKIIMOHHOE O0CYX-

CIIEKTa JICKIIHII; JICHUE;

Ortan 2. ®opmu- OIIK-1 - BBINIOJIHEHWE Ja- | - 3aJa4yd  PENICHBI | - HaIMCcaHue
poBanue ymenuit | (OIIK-1.2, | GopaTopHbIX pa- | BEpHO oTyeTra 1Mo Ja-
(pemenne 3amaum | OIIK-1.3) | Gor; - 3a7aHus Jaboparop- | 6opaTOpHBIM
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o o0pasiry) - pemieHue 3adad | HIX paboOT BBINMOJHE- | paboTaM U pe-
MPAaKTUYECKOTO HBI B TIOJTHOM 00beMe | IIEHUE THIIOBBIX
3aHSATUS 3a/a4 Ha Mpak-

TUYECKUX 3aHsi-
TUSX

Oran 3. ®opmu- OIIK-1 -HaJIN4ue npa- | - KOHTPOJIbHbIE Pabo- | KOHTPOJIbHBIC

poBanue HaBblkOB | (OIIK-1.2, | BUIBHO  BBINOJA- | THI HMMEIOT TIOJOXH- | pabOTHI

MPAKTUYECKOTO OIIK-1.3) | HeHHBIX KOH- | TEJIbHYIO PELEH3UI0 U

UCIIOJIb30BaHUs TPOJBHBIX paboOT JIOTTYIIEHBI K 3alIUTe

3HAHUU U YMEHUI

Oran 4. [IpoBepka OIIK-1 - yCIICIIHAas 3allli- | - OTBETHI HA BCE BO- YCTHBIN OTBET

ycBoeHHoro Ma- | (OIIK-1.2, | Ta KOHTPOJBHBIX IIPOCHI 110 KOHTPOJIb-

Tepuaia OIIK-1.3) | pabor; HBIM paboTam;

-9K3aMEH; - OTBETHI HA BOIIPOCHI
- 3a4eT HK3aMEHALIMOHHOTO
ousnera, Ha BOIPOCHI
3ayeTa U Ha JIONOJHU-
TEJIbHBIE BOTIPOCHI
2.2. Kpurepuu oneHUBAHUSI KOMIIETEeHIHI

110 YPOBHIO X C()OPMHPOBAHHOCTH

Kox kommeren-

YpoBHH c(HOPMHPOBAHHOCTH KOMIICTCHIIUN

UM, UTHAUKATOP 0a30BbIil CpeaHU BBICOKHH
OIIK-1 3HaTh: 3HaTh: 3HaTh:
(OIIK-1.2) - OCHOBHbIE (u3HUe- | - OCHOBHBIE (hU3MUe- | - OCHOBHBIE (pU3MUECKUE
CKHe SIBJICHUS, CIUHH- | CKUC SIBIICHUS, CIIU- | SBJICHUS, CIWHHIIBI H3Me-

bl U3MepeHus puznye-
CKUX BEJIMYUH.

YMern:

- MPUMEHSITh METO]IbI
TEOPETHUUECKOTO HCClIe-
TOBaHUS (PU3UIECKUX
SIBJICHUH, IIPOLIECCOB U
00BEKTOB.

Biaagern:
- MATECMATUYCCKUMHN
METOIaMUu peleHus

TUIIOBBIX 3a1a4.

HUIIBI HU3MEpEeHUs
bU3HYEeCKUX  BEIHU-
YHH,

- OIBITHBIE O00OCHO-
BaHUs OCHOBHBIX
¢usznyecKkux  3ako-
HOB.

YmMmernb:

- IPUMEHSTh METO]IbI
TEOPETHYECKOTO HC-
clenoBaHus Gu3nye-
CKHUX SIBICHHM, MPO-
1IECCOB U 0OBEKTOB;

- IPUMEHSITh METOTBI
AKCIIEPUMEHTAIBHOTO
ucciaeaoBaHus hu3u-
YeCKHUX SIBJICHUM,
MIPOLIECCOB U 00OBEK-
TOB.

Baanern:

- METOJaMH DKCIe-
PUMEHTAIBbHOTO  WC-
cienoBaHus Gunye-

peHus (PU3MUECKUX BEIU-
YWH;

- QyHIaMeHTaNnbHbIE MOHS-
THS, 3aKOHBl W TEOPHH
KJIACCUYECKOM U COBpEMEH-
HOM QU3UKY;

- OIBITHBIE O0OOCHOBaHUS
OCHOBHBIX (PU3UYECKUX 3a-
KOHOB.

Ymersn:

- IPUMEHSATh METOJIbI TEO-
PETHUYECKOT0 UCCIIEIOBAHUS
(U3NYECKUX SIBICHUH,
MPOIIECCOB U OOBEKTOB;

- IPUMEHSATh METOJIbI IKC-
MEePUMEHTATILHOTO HCCITe-
JIOBaHUS (PU3UUECKUX SIB-
JICHUH, TIPOIIECCOB U 00B-
€KTOB;

- aHaJU3UPOBATh pe3yJbTa-
ThI UCCIIEIOBAHMUS.
Baaners:

- METOAAMHU TEOPETHUECKO-
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CKUX SIBJICHWH, TIPO-
IIECCOB U 0OBEKTOB

- MaTeMaTH4YeCKUMHU
METOJaMH  PEIICHUS
TUIIOBBIX 33/a4.

ro ucciaenaoBaHus ¢Guznye-
CKMX SIBJICHMH, IPOLECCOB
1 00BEKTOB

- METOJlaMH OJKCIIEpUMEH-
TaJILHOT'O HCCIEI0BaHU
(buznuecKkux SIBJICHUH,
MPOIIECCOB U OOBEKTOB

- MaTEMaTHYECKHUMH METO-
JaM{ PEIICHHUs] THUITIOBBIX
3a7ad4.

OIIK-1 3HaTh: 3HaTh: 3HaTh:
(OIIK-1.3) - METOJIMKY IIpOBEJE- | - METOJAUKY IIpOBE- | - METOAUKY IPOBEICHUS
HUS SKCIEPUMEHTOB. JIEHUSl DKCIepUMEH- | SKCIIEPUMEHTOB
YMmertn: TOB -OCHOBHOE  000pyHOBaHHE
- MpoBOIUTH (u3nye- | -OCHOBHOE 000pyAO- | AJii TPOBEIACHHS SKCIEpPU-
CKHE€ U3MEPEHHUS. BaHUE JUIsl IIPOBEJE- | MEHTOB
Baapners: HUS DKCIIEPUMEHTOB. | - MaTeMaTH4YE€CKHE METObI
-METOAMKON IIOCTAaHOB- | YMeTh: 00pabOTKH AaHHBIX.
K1 (PU3MYECKOro FKCIe- | - TPOBOAUTH (U3U- | YMeETh:
pUMEHTA. YeCKUE U3MEPEHHUS - TPOBOIUTH (pru3HuecKue
- 00pabaThIBaTh pe- | U3MEPEHUS
3ynbTarthl  (Qu3nye- | - o0pabaThIBaTh pe3yibTa-
CKHUX U3MEPEHHIA. Thl (U3UYECKUX HU3MEpe-
Baagern: HUI;
-METOJMKOM  MOCTa- | - MPEJICTABIATh Pe3yIbTaThl
HOBKH (PU3UYECKOIO | SKCIIEpUMEHTA.
JKCIEPUMEHTA Baapners:
-METO/IaMH  pacyera | -METOJUKOH  MOCTaHOBKHU
HOTPEIIHOCTeH  U3- | PU3MUECKOro 3KCIEepUMEH-
MEpEHUH NpHU IpoBe- | Ta
JeHUHU (U3NYECKOro | -MEeToJaMHM  pacyera  Io-
JKCIIEPUMEHTA. IPEIHOCTEN U3MEPEHUIN
Opu TpoBeAeHUuu (usnde-
CKOT'O DKCIIEPUMEHTA.
- HaBBIKAMHU aHAJIN3a IJKC-
NePUMEHTAIIbHBIX TAaHHBIX.
2.3. kaJjbl oueHUBaAHUs (POPMUPOBAHUSA HHIAUKATOPOB I0CTUKEHUSI

KOMIIEeTeHI NI

a) llIxaja oneHNBaAaHUS KOHTPOJbHBIX padoT

IITkana oneHUBaHUS

Kputepun orieHnBaHus

3auTeHo Bce uHIMKaTOphl JOCTHKEHU KOMITETEHITUU C(OPMUPOBAHBI Ha
YPOBHE HE HIKE 0a30BOTO.
JlaHbl OTBETHI Ha BCE TEOpPETHUYECKHE BOMPOCHL. Bce pacdersl
BBIITOJIHCHBI BEPHO U UMCIOT HeO6XO}II/IMBIe TIOSICHCHU S

He 3auteno Bce uHIMKaTOpHI JOCTHKEHUI KOMITETEHITUU C(OPMUPOBAHBI Ha

YpOBHE HIKE 0a30BOTO.
B pacuerax momymieHsl OIIMOKH, HEOOXOIUMBIC TOSICHEHHS OT-
CYTCTBYIOT, HIMEIOTCS OIIMOKH B TEOPETHYECKUX BOTPOCAX.
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0) lIxaja oneHNBaHUS IK3aMeHAa

Ikama oneHUBaHUA

Kpurepuu onienuBanus

OLICHKA «OTJIHIHO»

Bce MHOMKATOPBI TOCTM)KEHUH KOMIETEHIMH C(HOPMHPOBAHBI Ha
BBICOKOM YPOBHE U CTYJIEHT OTBEYAeT Ha BCE JIOMOJHUTENIbHbIE BO-
MIPOCHI.

Teopernueckoe copepx aHHe TUCHUILUIMHBI OCBOCHO IMOJIHOCTHIO,
6e3 mpobenoB. CTYIEHT AEMOHCTPUPYET IOJTHOE COOTBETCTBHE
3HAHWUW, YMEHHUI M HaBBIKOB IOKa3aTesiM U KPUTEPHUSIM OIICHHBa-
HUS WHIUKATOPOB JOCTHIKCHUS KOMIIETEHIIMM Ha (GOpMHUpPYyEeMOM
JUCHUIUIMHON ypoBHe. OmnepupyeT NpUOOpEeTEHHBIMU 3HAHUIMH,
YMCHHAMU W HABBIKAMH, B TOM YHCJIC B CUTyallUAX MHOBBIIIIEHHOU
cnoxkHocTd. OTBeYaeT Ha Bce BOMPOCH! Omiera 0e3 HaBOASIIUX BO-
IPOCOB CO CTOPOHBI Ipernogasareis. He ucnbeIThIBaeT 3aTpyIHEHUI
IIPY OTBETE HA JJOTIOJHUTEIbHBIE BOTIPOCHI.

OLICHKA «XOpPOoI1lI0o»

- OnvH WHAMKATOpP JOCTHXKEHUS KOMIIETEHIMH c(HOpMUpPOBaH Ha
BBICOKOM YPOBHE, a OJIMH WHAMKATOP IOCTHIKECHUS KOMIICTCHIIMH
c(hOpMHUPOBAH Ha CPETHEM YPOBHE;

- BCC WHJMKATOPBI JIOCTUKCHUN KOMIIETCHIIUU CHOPMHUPOBAHBI Ha
CpPEIHEM YPOBHE, HO CTYJIEHT apryMEHTHPOBAHHO OTBEYAET HA BCE
JIOTIOJTHUTEIIBHBIC BOTIPOCHI,

- OJIMH WHAMKATOpP IOCTHKCHUH KOMIETEHUUH C(HOPMHUPOBAH Ha
CpeZlHeM YpOBHE, a Jpyrod Ha 0a30BOM YpOBHE, HO CTYICHT yBe-
PEHHO OTBEYAET HA BCE JOIOTHUTEILHBIC BOIPOCHL.

Teoperudeckoe coaepaHue JAUCIUILUIMHBI OCBOCHO IOJHOCTBIO,
6e3 npobOenoB. CTyAeHT IEMOHCTPUPYET IIOJHOE COOTBETCTBHE
3HAHWI, YMCHHI M HABBIKOB TIOKA3aTEJIsIM M KPUTEPUSM OIICHUBA-
HUSI MHAWKATOPOB JIOCTHKEHHUS KOMIIETCHIIMM Ha (HOpMHUPYyEeMOM
JTUCHUIUTMHON ypoBHe. Omnepupyer NpUOOpEeTEHHBIMU 3HAHHSIMH,
YMCHUAMU U HaBbIKaMHU; €ro OTBCT NPCACTABIACT I'paMOTHOEC HU3J10-
KEeHHe y4eOHOro MaTrepuana MO CYIIECTBY; OTCYTCTBYIOT CyIIle-
CTBEHHbIE HETOYHOCTH B (OPMYJUPOBAHUU TOHATUN; MPaBUIBHO
MIPUMEHEHBI TEOPETUYECKHUE MOJI0KEHHUS, TIOATBEPKACHHBIE TPUMe-
paMu. Ha ABa TCOPCTUUCCKUX BOIIPOCA CTYACHT AaJl MMOJHBLIC OTBC-
ThI, HA TPETHUI - TIPU HABOJSAIIMX BOMpOcax mpenojararens. [Ilpu
OTBCTC HA JOIIOJHHUTCIIBHBIC BOIIPOCHI TOMMYCKACT HCTOYHOCTH.

OIICHKAa «yA0BJETBOPH-
TCJIbHO»

- Bce uHAMKATOPBI TOCTHXKEHUN KOMIETEHIIMU c(hOopMHpOBaHBI Ha
0a30BOM ypOBHE;

- OAWH WHIUKATOp JOCTH)KCHUS KOMIETEHIMH C(HOpPMHUPOBAH Ha
06a30BOM ypOBHE, JPYroil Ha CpelHEM YPOBHE, HO CTYJEHT 3aTpy.-
HSIETCS OTBETUTH HA JONIOJIHUTEIBHBIE BOIIPOCHI.

Teopernueckoe conepx’aHue AUCLHUIUIMHBI OCBOEHO YAaCTUYHO, HO
MpoOJIeMbl HE HOCAT MPHUHIMIHUAIBLHOTO Xapakrepa. CTyIneHT me-
MOHCTPHUPYET HEMOIHOE COOTBETCTBUE 3HAHWI, YMEHUI U HABBIKOB
MOKA3aTeNsIM U KPUTEPHUSAM OLIEHUBAHUSI MHAUKATOPOB JTOCTUKEHUS
KOMIIETCHIIMN Ha (POPMUPYEMOM TUCIUIIIIMHON YPOBHE: JIOIyCKa-
I0TCS 3HAYUTENbHBIE OIMUOKU, TMPOSBISETCS OTCYTCTBUE 3HAHHMA 1O
pAny BOIPOCOB. 3aTPYJHSIETCA OTBEYATh HA JOIMOJHUTEIIbHBIE BO-
MPOCHI.

OIICHKA «KHEYA0BJIETBO-
PUTEIBHO»

NHnukaTop MOCTHXKEHUS KOMIETEHIIMU CPOpMUpOBaH Ha ypOBHE
HIDKe 0a30BOT0 W CTYJIEHT 3aTPYAHSETCS OTBETUTh HA JIOMOJHU-
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TEJIbHBIE BOPOCHI.

Teopernueckoe coaepKaHUE JUCLUILIMHBI OCBOCHO YAaCTUYHO.
CTyaeHT 1eEMOHCTPUPYET SBHYIO HEJOCTATOYHOCTH WJIU MTOJHOE OT-
CYTCTBHE 3HAHWW, YMEHUH U HaBBIKOB Ha 33aJJaHHOM ypOBHE c(hop-
MHUPOBAHHOCTH UHANKATOPOB JOCTHXKEHHS] KOMIIETEHIIUH.

B) llIkaja oneHuBaHud 3a4eTa

IIIxama onieHnBaHus

Kpurepuu onieHuBanus

3auTeHo

Bce unaukaTopsl 1OCTHKEHUN KOMIETSHITMN C(hOPMUPOBAHBI HA
YpOBHE HE HIKEe 0a30BOTO W CTYJIEHT OTBEYAET HA JOIOJIHHU-
TEJIbHBIE BOIIPOCHI.

- IPOYHO YCBOWJI NIPEAYCMOTPEHHOMN MPOrpaMMON MaTepua;

- IPaBUJILHO, apTYMEHTHUPOBAHO OTBETHJI Ha BCE BOMPOCHI.

- TIOKa3ajl TIIyOOKHE CHUCTEMATH3WPOBAHHBIC 3HAHUS, BIIAJICCT
MIPUEMaMHU PACCYXKIEHUSI U COIMOCTAaBISET MaTepHall U3 Pa3HbIX
HMCTOYHUKOB: TEOPHUIO CBS3BIBACT C MPAKTUKOM, APYTUMH TEMaMU
JAHHOTO Kypca, IpYyTruX U3y4aeMbIX IIPEIMETOB

- 0e3 OIMOOK BHITIOJHUJ IPAKTUYECKOE 3aJaHuE.

He 3auteno

Bce nHaMKaTOpBl JOCTHIKEHUH KOMIIETEHIMU c(hOpMUPOBaHBI Ha
ypOBHE HHWXKe 0a30BOrO M CTYICHT 3aTPYIAHSETCS OTBETUTH Ha
JOTIOJTHUTEIbHBIE BOIIPOCHI.

BericTaBnsiercs cTyaeHTy, KOTOpbli He crpasuiics ¢ 50% Borpo-
COB W 33/1aHUi OWyieTa, B OTBETaX Ha JPYTUe BOIIPOCHI JIOMYCTHII
cyliecTBeHHbIe ommOKku. He MOXKeT OTBETUTHh HA JOMOTHUTEIb-
HBIE BOIPOCHI, TPEJIOKEHHBIC MPENOAaBaTeIIeM.

3. TumnoBbie KOHTPOJIbHbIE 32/IaHUSI M HHbIE MATEePHAJIbI, HE00X0IUMbIe
1JI51 OLleHKH 3HAHUI, YMEeHH i, HABBIKOB, XapPaKTePHU3YIOIIMX ITANbI

¢bopmupoBaHusi KOMIETEHIIMA

Kon Otansl OpMHUPOBAHUS Tunossle 3a1aHus
Kommnerenmmm, KOMIIETEHIIH (o1IeHOYHBIE CPEACTBA)
WHAUKATOP
OIIK-1 (OIIK-1.2, |Qtan 1. d®opmupoBaHUE | - AUCKYCCUS: BOIPOCHI I 00CYKACHUS
OIIK-1.3) TeopeTH4ecKoi 0a3bl 3Ha- | (METOMYECKUE PEKOMEHAAINH ISl ITPO-

HUH

BEJICHUS PAKTUYECKUX 3aHITHI)

Oran 2. ®opmupoBaHue
yMEHUH (pelieHue 3ajauu
1o o0Opasiry)

- HaIFCaHUE OTYETA O JaOOPaTOPHBIM
paboTam U pelieHre THIOBBIX 3a/1a4 Ha
MPAKTUYCCKUX 3aHATHUAX C UCIIOJIb30Ba-
HUEM TaKeTOB MPUKJIAIHBIX TPOTPaMM U
OHJIAMH KaIBKYJISITOPOB TIPH paboTe C
pa3MepHBIMU BETMUYHHAMU

Oran 3. ®opmupoBaHHe

- KOHTPOJIbHBIE PA0OTHI: IIEpEeYeHb BO-

HABBIKOB  IPAKTUYECKOTO | MPOCOB MO BapuaHTaM (METOINYECKUE
WCIIONB30BaHMs 3HaHMA ® | pekomeHaaruu mo CPC)
yMEHUHI

Oran 4. IIposepka ycBo-
€HHOT'O MaTepuaia

- 3aIlMTa KOHTPOJIbHBIX PaboT
- BOIIPOCHI K 9K3aMEeHY U 3a4eTy (mpuiio-
xeHue 1)
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4. MeTtoanueckne MaTepuaJibl, ONpeaesiionye npoueaypbl OlleHNBAHUS 3HA-
HU, YMEHMH U HABBIKOB

JIK3aMeH

[IpoBoauTCs B 3aJJaHHBINA CPOK, COTIACHO TpaduKy yueOHOro nmpouecca. K-
3aME€H MPOXOJAUT B (opMe cobecenoBaHMsl IO OWUJIETaM, B KOTOPBIE BKIHOYAOTCS
TEOpETUUYECKHE BONPOCHL. [Ipy BBHICTABIEHUN OLICHOK YYWTBHIBAETCS YPOBEHb IPH-
OOpETEeHHBIX KOMIIETCHIIMH CTy/IeHTa. AyAUTOPHOE BpeMs, OTBEJCHHOE CTYACHTY,
Ha MOAroTOBKY — 30 MUH.

Kounrpoabnas padora

DTO BHEayJIUTOPHBIN BUJ CAMOCTOSITENIbHON pabOThl CTYAeHTOB. KOHTpOJIb-
Has pa0oTa BKJIIOYAET B ceOsl 3a/1auu, OXBaThIBAIOLIMX U3ydaeMble pa3aeiibl pu3u-
ku. PaboTa BBINOJIHAETCS MO BapUaHTaM, COTJIaCHO HocienHed mudpe mudpa u
CHAETCS Ha IIPOBEPKY.

[Tocne mpoBepku KOHTpOJbHAs paboTa BO3BpAILlaeTCsl CTYJEHTaM JJIs MOJ-
TOTOBKH €€ 3allluTe.

3aiuTa KOHTPOJIBbHOW pabOThl MPOBOJAUTCS HA SK3aMEHAILIMOHHOW CECCUU U
ABJISIETCS OCHOBAaHUEM JUIA JIOIIyCKAa CTyJAEHTa K 3K3aMeHy. Ilpu 3amure KoH-
TPOJBHONU PabOTHl CTYAEHTHI JOJKHBI OTBETUTh HA TEOPETUUYECKHE BOIPOCHI IO
TEMAaTHUKE KOHTPOJIBHOU PabOThI.

TemMaTuka KOHTPOJIBLHOM PadOThHI
Yacrtp 1
Kunemarnka noctynaTeabHOIO U BpAaIIATEIbHOTO IBUKEHNN;
JInHaMMKa MOCTYNaTEIbHOIO IBUKEHUS, 3aKOH COXPAHEHUS UMITYJIbCA;
Mexanuueckas pabota, MoiHocTb, KIT/I;
DNeMEHTHI CIeUAIBHON TEOPUN OTHOCUTEIBHOCTH;
JlnHaMyKa BpalaTeabHOro JIBHKCHMUS;
MexaHuKa KUJIKOCTEN U Ia30B; MEXaHUYECKOE HAIIPSKEHUE, 3aKOH [ 'yka
Yactsb 2

Sk owdE

DIIeKTpOCTaTHKA
IlocTOoAHHEBIN TOK
Marsetusm

P owbnE

Kosie0aHus 1 BOMHDI

IIpakTnyeckune 3aHATHS

[IpakTrueckue 3aHATHSI — METOJl PENPOIYKTUBHOIO OOydeHHUsl, oOecreyu-
BAIOIIMM CBSI3b TEOPUU U NPAKTUKH, COJCHUCTBYIOIIMNA BbIPAOOTKE Yy CTYIEHTOB
YMEHUH U HABBIKOB IIPUMEHEHUS 3HAHUW, TIOJIyYEHHBIX HA JIEKIIUM U B XOJ€ CaMO-
CTOSITEIIbHON PaOOTHI.

IIpr mpoBeneHUM INPAKTUYECKUX 3aHATUM CTyAEHTaM IIpejiararorcs IBa
BUJIa 33]1a4 110 TeMaM, OTBEJICHHBIM Ha MPAKTUYECKOE 3aHATHE (COTJIacCHO paboueit
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nporpaMMme y4eOHON TUCHUTIIHHBI):

- TUNOBBIE 3a/1a4d, 0Opasllbl, PEIICHUS KOTOPHIX OBLIM PacCMOTPEHBI Ha
JICKITUH, TIPU UX PEIICHUHN MPUMEHSIETCS OHO MpaBmiio ((popmyra, 3aKOH);

- 3ama4yy, TpeOyrolue s PEIIeHUS MPUMEHEHUS HECKOJIBKUX IPaBUII
(bopmyn, 3akoHOB), mocTpoeHus rpadukoB. Kak mpaBuiio, 00pasiibl TakKuX 3aj1a4y
Ha JISKIUSIX HE pacCMaTpPUBAIOTCSL.

JAuckyceust

[Ipu mpoBeAeHUM JUCKYCCUU CTYAEHTaM JUIsl OOCYXACHHUS MPEeIararoTcs
BOMPOCHI 110 TeME, OTBEICHHOI Ha MPAKTHUYECKOEe U J1a00opaTopHOE 3aHsATHE (CO-
IJIacHO pabodelt mporpamMme yueOHOW auciuIuInHbl). [Ipu oTBeTe Ha BOMpOC CTY-
JIEHT JOJDKEH PAaCKpPbITh TEMY, YKa3aTh Pa3MEPHOCTH MCIOJb3YEMbIX (PU3HMUECKHUX
BEJIMYMH U UX CMBICIL

JlaGopaTopHnasi padora

[IpoBenenue y1abopaTOpHBIX PabOT MO3BOJSIET CTyACHTAM yriayOuTh U 3a-
KPEIUTh TEOPETUYECKHUE 3HAHUS, PA3BUTUS HABBIKOB CAMOCTOSITEIBHOIO HKCIIEpH-
MEHTHPOBaHUs. BKIIIOUaeT NoAroToBKY HEOOXOAUMBIX ISl OIBITA (IKCIIEPUMEHTA)
npuOOpoB, 00OPYIOBaHUS, COCTABJICHUE CXEMBI-IJIaHA OIbITa, €T0 MPOBEACHUE U
ONMcaHue. Yyaluecs: NpuoOpeTaloT YMEHUSI U HaBBIKM, HEOOXOAUMBIE UM B IO-
cienyrouei npodecCHOHaIbHON IEATEbHOCTH U COCOOCTBYIOT (POPMHPOBAHUIO
MPUYUHHO-CJIEICTBEHHBIX CBA3EH 3aKOHOB (DU3UKU U UCCIETYEMBIX SIBJICHHIA.
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Ipuioxenue 1
Bonpocs! k 3a4éty mo gucunniinie @u3snka

Bonpocs 17151 npoBepku ypoBHsi 00yueHHOCTH «3HATD»

1. Ipeamer u 3apaun puzuku. OCHOBHBIE OHATHS MeXaHUKU. CucTeMa euHUII.

Kunematuka. YpaBHeHust ABMxKeHUsE MrHOBEHHBIE CKOPOCTh M YCKOPEHUE.

3. Kunematnka BpamiaTelIbHOTO JBWKEHUSA. YTJOBBIE CKOPOCTh M YCKOpPEHHE.

CBs13b MEXIy JUHEHHBIMU U YTJIOBBIMH XapaKTepUCTUKaMH JIBHKeHusA. Hop-

MaJbHOE, TAHT€HIUAIBHOE U MTOJIHOE YCKOPEHHE.

Jlunamuka tBeporo tena. [lonsaTus cuisl u Maccebl. 3akoHbl HbroTOHA.

JvnHamuka Bpamenust TBEpaoro tena. MomeHT cuiibl. MomeHT nHepuuu. Oc-

HOBHOM 3aKOH BpallaTeJIbHOTO JBUKEHUSI.

6. MoMeHThI HHepLIUU CTEPKHs, 00pyya, nucka. Teopema llITeitnepa.

Cunsl ynpyroctu. Bunsl nedopmanuu. 3akon I'yka.

8. Cuibl TpeHUS NOKOS, CKOJIbKEHUA U KaueHus. Cuina conpotusieHus. @opmyia
Crokca.

9. Cunbl nHEPIIUHU

10.Craruka. YcioBus paBHOBECUS TeIl.

11.Bec Tena u ero uzmepenue. Cunbl TATOTEHUS. 3aKOH BCEMHUPHOTO TSATOTEHMSL.
Kocmuueckue ckopoctu

12.MOMEHT KOJWYEeCTBa NBIKEHHUS. 3aKOH COXPAHEHHS MOMEHTa KOJIWYECTBa
NBUKEHUA (uMmItynbea). ['upockonuyeckuid 3 PexT.

13.3aKkoH coXpaHeHUsI UMITyJIbCca

14. Pabota u sHeprus. MomHOCTb. DHEprusi KHHETUYECKasi U MOTEHLIUAIbHAas.

15.3aK0H COXpaHEHUs] JHEPTUU B MEXaHUKE.

16.TTocTynaTel cnienualibHONW Teopun OTHOCHTENbHOCTU. [IpeoOpa3zoBanus [ anu-
nes u JlopeHna.

17.2neMeHTapHbIi 3apsia. DIEKTPUUSCKHUN 3apsi Tell. 3aKOH COXPaHEHMs 3apsja.
Onektpocrarrka. 3akoH KyioHa.

18. DnexTpudecKoe Mojie U ero XapakTePUCTHKU. 3aKOH cyrnepro3uiuu. CUioBbie
JTUHUU

19.OnexTpuyeckoe moJjie BHYTPHU MPOBOAHUKOB U JAUAJIEKTPUKOB. Bektop mosnsipu-
30BAHHOCTH.

20.Teopema I'aycca u mpuMepsl €€ UCIIOJIH30BAHMUS.

21. [loTeHman MeKTpUUECKOro moJis. Pa3HOCTh MOTEHLMAIOB. DKBUIOTEHIAAIb-
Hasi TOBEPXHOCTh

22.2Heprus U 00bEMHAS IIIOTHOCTh SHEPTUH AJIEKTpUUECKoro noJisi. 3akoH [[xoy-
na-Jlenna

23. DnexkrpoémkocTth. Konaencartopsl. [Imockuii koHIEHCATOD.

24.CoenuHeHns] KOHACHCATOPOB.

25.1TocTostHHBIN TOK: OCHOBHBIC MOHATHS. CHlia TOKa.

26.2neKTpruecKoe conpoTuBieHue. 3akoH Oma 17 OJHOPOJHOTO y4acTKa LEMH.

no

o s

~
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3axon Oma B auddepeHmanpHoun Gopme.

27. DnexTpoABWXKyIIas cuiaa. 3akoH OMa JIJis ITOJTHOM IIeTH.

28.CoeauHeHus pe3ucTopoB

29.BexTtop MHIYKIMM MarHUTHOTO ToJid. JIMHUM WHAYKIUMS MarHUTHOTO MOJIS.
[IpuHIUI CyNepIIO3UIIH.

30.. MarauTHoe 1oJie B BeliecTBe. BekTop Hanps>kEHHOCTH MAarHUTHOTO TIOJIS.

31.3akon buo-Capapa-Jlamiaca. MarHuTHOE 1oJi€ NPSIMOJIUHEHHOTO U KPYTrOBOTO
TOKa.

32.Cwna Jlopenna.

33.Cuna Ammnepa. MarHuTHbIM MOMEHT BUTKa C TOKOM. [IpuHIUIIBI pabOTHI dIEK-
TPOABUTATEIEH.

34.9OnekTpomarauTtHas uHAyKus. Onbitel @apanes. [Ipasuno Jlenma. Tpancdop-
MaTop.

35.5IBineHusT CAaMOMHIYKIIMM U B3aUMHOW WHAYKIUU. WHIYKTUBHOCTb. DHEPrus
MarHUTHOTO TIOJISI.

36. [TomympoBoHUKH. P-N-niepexoasl

Bomnpocs! ajis1 npoBepkn ypoBHs o0yueHHocTH «Y METD»

1. ChopmynupyiiTe 3aKOH COXpaHEHHUs MEXaHWYeCKOW sHepruu. Jljig Kakux cu-

CTEM TeJI CIIPABEIJIMB 3aKOH COXPAHEHUS MEXAHUYECKOW dHEPIUU?

Kaxk n3MeHsieTcst sHEpPTHUsl MEXaHUYECKOW CUCTEMBI IIPY HAJIMYHUH CUJIBI TPEHUSA?

ChopmynupyiiTe U HAMUIIATE YTO TAKOE MOMEHT CHJIbI?

JaiiTe onpeneneHne IMHEMHOW U YIJIOBOM CKOPOCTH.

Kak cBg3aHbl TMHEHHBIE U YTIIOBBIE BEJIMYHUHBI IPU BPAILATEILHOM JIBHXKEHUH?

Onpenenenne MOMeHTa HHEPIUU. PU3HUUECKUN CMBICTI MOMEHTA HHEPLIUH.

Kak Bpuncnsercs KMHETHYECKasi SHEPrUs MPU MOCTYINATEIbHOM M BpallaTelb-

HOM JIBWKEHUIX?

8. Hamummre nBe ¢popMbl 3aMCH BTOPOTO 3aKOH JTUHAMUKU MOCTYHATEIbHOTO U
BpaIaTEeILHOTO JIBUKCHUU.

9. BbluMcnsATP MOMEHT HMHEPLMHM MaxoOBOIO KOJeca U CUJIYy TPEHHS B OIOpE IO
HKCIIEPUMEHTAIbHBIM JTAHHBIM.

10.Ocy1iecTBIATh U3MEPEHUS IITAHTCHIIUPKYJIEM.

11.Ha TexHM4YeCKHX Becax OMpeaeisiTh Maccy rpysa.

12.HaBbikamu paOOThI C CEKYHAOMEPOM JIJIsl ONPEICTICHUSI BPEMEHU MPOTEKAIOIIIe-
ro npouecca.

13.HaBblkaM 1O BBIUKUCIEHUIO KO3 (UIIMEHTa BHYTPEHHErO TPEHHUS >KHJIKOCTU
M0 3KCIEPUMEHTAIBHBIM JaHHBIM

14.HaBbikamu pabOThI ¢ MUKPOMETPOM JUIs TOJIYYEHUS SKCIIEPUMEHTAJIbHBIX JaH-
HBIX.

15.HaBbikamu pabOThI ¢ MacIITaOHOW JIMHEWKOW MJIsi OTNpPEACNICHUS PAaCCTOSHUS
MEXIy MpeAMETaMHU.

16.BpIuucasTh HANPSHKEHHOCTD 3JIEKTPUYECKOTO MOl TOUYEYHOTO 3apsijia, CUCTe-

Nogohkowd
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MBI TOYEYHBIX 3aPA0B, chephl.

17.11pumensats Teopemy ['aycca k pacy€Ty Hanpsy)KEHHOCTHU AJIEKTPUUYECKUX TOJIEH

18.BpIuucasTh MOTEHIMAI 3JIEKTPUUECKOIO MOJIS U pa3HOCTh NoTeHuanoB. Ctpo-
UTh 3KBUIIOTEHLUAIbHbBIE TOBEPXHOCTH.

19.PaccunThIBaTh 3J€KTPOEMKOCTh YEAMHEHHOT'O IPOBOIHUKA, IIJIOCKOIO KOH/ICH-
catopa, COeIMHEHUS! KOH/IEHCATOPOB

20.BpraucnsaTh S3HEPTUIo U paboTy AIEKTPUIECKOTO MOJIS

21.ITpumensiTh 3axkoH OMa JJ1 OTHOPOJHBIX LIETel MOCTOSITHHOTO TOKA B UHTE-
rpanbHON U auddepennmanbHol hopme.

22 .BbIYHChsATh COMPOTUBIICHUE TPOBOIHUKA

23.BpruncnsaTh pacipenesaeHie TOKOB U HANPSHKEHU TTPH MOCIE0BATEIbHOM H
napayuIeTbHOM COeIMHEHUH TIPOBOIHUKOB.

24 TTpumensTh 3axkoH OMa 11 HEOTHOPOIHBIX IETNel MOCTOSTHHOTO TOKA B MHTE-
rpansHOi U nuddepennmanbaon hopme

25.Bpruncisate paboTy ¥ MOITHOCTH TOKA.

26.ITpumensts 3akoHbl Kupxroda uist pacuera pa3BeTBICHHBIX LENEH.

27 Ilpumenenus 3axoH buo-Capapa-Jlamnaca 1151 HaX0XJIE€HUSI MAarHUTHOTO TOJIS

IPSIMOJIMHEMHOTO ¥ KPYTOBOT'O TOKA.
28.Berancisats cuibl Jlopentia u Ammepa.
29.IIpuMeHsITh 3aKOH IEKTPOMArHUTHON UHTYKITHH.
30.Berancasate mapamMeTphl TpanchopmaTopa.

Bonpocsl aist npoBepku ypoBHsi 00yyeHHOcTH «BJIA/TETD»
Bnanenue HaBbIKaMu pelIeHUs 3a/1a4, MPEACTaBICHHBIX B KOHTPOJIBHBIX paboTax.
IIpumeps! 3a1au:

1. KuHemarnueckoe YpaBHEHHUE JBWKCHHUS MAaTE€pUAIbLHOM TOUKH MO MPSMOM
(och X) umeer BUA X =A +Bt+ Ct3,rne A=4m, B=2wm/c, C=-0,5wm/c?
Jlnst MoMeHTa BpeMeHM t; = 2 C OomnpenenuTh: 1) KOOpAuHATy X1 TOYKH; 2)
MTHOBEHHYIO CKOPOCTh V1; 3) MTHOBEHHOE YCKOPEHHE aj.

2. Teno BpamaeTcs BOKpYr HEMOABUKHON OCH IO 3aKOHY, BbIpaxkaeMoMy ¢op-
mysoi @ = 10 + 20 t - 2 t? (puc. 1). HalizuTe 1o BeIMYMHE M HAIPaBICHUIO
MOJIHOE YCKOPEHUE TOYKH, Haxojsdiiencs Ha pacctossHun R = 0,1 M oT ocu
BpAaIllCHHUS], 1711 MOMEHTa BpEMEHH t; = 4 C.

3. Ha ropusonTanpHOi miaTdopMe MaXTHON KJIETH CTOUT YEJIOBEK Maccol m =
60 xr. Onpenenuth CUy JaBJICHUS YeloBeka Ha 1miatdopmy: 1) mpu ee
IObEME C YCKOPEHHEM a1 = 3 M/c%; 2) IpH paBHOMEPHOM HOIBEME U CITYCKE;
3) mpu ciycke ¢ yckopeHueM az = 9,8 m/c?,

4. Kakum Ob11 Ob1 mepuon oOpamenust UC3 Ha kpyroBoit opoute, ecimu  Obl OH
OBLT yJIaJIeH OT MOBEPXHOCTU 3EMJIM Ha PacCTOSHUE, PABHOE 3€MHOMY PaInyCy
(R =6400 km).
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CranbHasi IPOBOJIOKA CEYEHUEM S= 3 MM’ IOJ JEHCTBHEM PaCTATHUBAIOLIECH

cuibl, paBHoit F = 4 - 10* H umeer quuny Ly = 2 m. Onpenenurs aGcoarOTHOE
YIJIMHEHHE NPOBOJIOKU NPH YBEJIUYEHUH pacTArHBaomel cunsl Ha F; = 10
H. Moayns IOnra cramu E =2 - 10 ITa.

MaxoBUK, MacCy KOTOPOr0O m = 5 KI' MOKHO CUHMTaTh PACIPEICICHHON IO
o0oxay paauyca r = 20 cM, CBOOOJIHO BpallaeTCcsi BOKPYT TOPU30HTAIILHOM OCH,
IPOXOJSAIIEH Yepe3 ero LeHTp ¢ 4actotoil n = 720 mun™. Ilpu TopMoKeHHH
MaxOBHK ocTaHaBiauBaercs yepe3 At = 20 c¢. Haitu Topmo3samunii MoMeHT M n
gucio 060poToB N, KOTOpOE CIeIaeT MaXOBHK 0 TMTOJTHOW OCTAaHOBKH.

Ha ckambe JKyKOBCKOTO CHUAMT YEJIOBEK U JCPKUT B BBITAHYTHIX pyKax TMpU
Maccod m =10 kr xaxngad. PaccrosHue OT KaXXAOW T'MpU O OCH BpallCHUs
ckambu |; = 50 cm. Ckambst BpamaeTcs ¢ yacTorou n; = 1,0 ¢ 1. Kak usmeHurcs
4acTOTa BpalIEHUsI CKaMbU U KaKylO0 padOTy A MPOU3BEIET YEJIOBEK, €CIU OH
COXMET PYKH TaK, YTO PACCTOSHHE OT KaXJI0H THPH JI0 OCH YMEHBIIUTCS 110 |7
= 20 cM. CymMMapHbIii MOMEHT MHEPLHH YEJIOBEKAa U CKAMbH OTHOCHUTEIIBHO
ocu BpamieHus J =2,5 kr-m%. Ocb BpalleHUs IPOXOAUT YEPE3 LEHTP Macc ue-
JIOBEKA U CKaMbH.

ABTOMOOWIH Maccoil m = 2000 Kr IBMKETCSI BBEPX M0 HAKIOHHOM IIOCKOCTH
¢ ykioHom o = 0,1, pazsuBas Ha mytu S = 100 M ckopocTh Vi = 36 km/4. Ko-
sbdunment tpenus p = 0,05. HailTu cpeHO0 U MaKCUMAaJIbHYIO MOITHOCTb
JIBUTATEJIsl aBTOMOOWIISI IIPU Pa3roHeE.

JepeBsiHHBIN cTepkeHb Maccod M=6,0 kr u niuHoM 1=2,0 M MOXeT BpaiaThCst
B BEPTUKAIBHOM MJIOCKOCTH OTHOCHUTEIBHO TOPU30OHTAIBHON OCH, MPOXOSIIEH
yepe3 Touky O (puc. 4). B xoHen crepxHs nomnajaaer myias Mmaccod m = 10 T,
NeTsAmas co ckopocteio Vo =1,0-10° M/c, HampaBneHHON NepHEHIMKYISPHO
CTEPKHIO M 3acTpeBaeT B HEM. ONpeeuTh KUHETUYECKYIO0 SHEPTUIO CTEPKHS
1ocie yaapa.

10.Ompenenuth pensITUBUCTCKUN UMITYJIbC P U KHHETUYECKYIO DHEPTHUIO DJICKTPO-

11.

12,

13.

14,

Ha, IBIKYIIETocs co ckopocThio V=0,9 ¢ (T11e ¢ — CKOPOCTh CBETa B BAKyyMeE).
B BepmmHax kBagpara HaXOIATCS OJMHAKOBBIC MO BEJIIMYWHE OJJHOMMEHHbBIC
3apsanel (puc. 2). OnpenenuTs BEIMUUHY 3apsiia do, KOTOPBIM HAT0 MMOMECTUTh
B IICHTP KBajpaTa, yToObl CUCTEMa 3apsI0B HaXOAWJIACh B paBHOBeCHH. byzaer
JIM 3TO PABHOBECUE YCTOMYUBBIM?
DNEKTPOH BJIETAET B TUIOCKUI BO3JYIIHBIA KOHJIEHCATOpP MapaijIesIbHO ILia-
CTHMHAM €O CKOpocThbI0 Vo = 1,0-10° m/c. Jlnmua kxonmencatopa L=1,0 cwm,
HAIIPHKEHHOCTD dJeKTprdeckoro nons B HeM E =5,0-10° B/m. Haiitu ckopocTs
V 3JIEKTPOHA MPHU BBUJIETE U3 KOHJEHCATOpa, €ro CMEUIEHUE Y, OTKJIOHEHHUE OT
NEPBOHAYAJILHOTO HAIIpaBJICHUS.
OnpenenuTs yCKOPSIIOUIYI0 PAa3HOCTh MOTEHUHATIOB A@, KOTOPYIO AOJHKEH
IPONTH B BJIEKTPUUECKOM TOJIE DJIEKTPOH, YTOOBI €r0 CKOPOCTh BO3pOCa OT U,
= 1,0 Mm/c 1o v,= 5,0 Mm/c.
K miactriHaM miockoro BO3AyIIHOTO KOHJEHCATOpa MPUII0KEHA PA3HOCTh I10-
TennuanoB Ag; = 1,5 xB. [Inomazas muactun S =150 cM? 1 paccTOSHUE MEXKIY
26



15.

16.

17,

18.

19.

20.

N

Humu d = 5,0 mm. [locie oTkIIOUEHUST KOHACHCATOpPa OT NCTOYHHUKA HATPsIKe-
HUS B IPOCTPAHCTBO MEXAY IJIACTUHAMU BHECIH CTEKJIO (€ = 7). OnpeaenuTs:
1) pa3HOCTh MOTEHIIMATIOB MEXKY IIACTUHAMU MOCJIE BHECEHUS TUAIEKTPUKA;
2) emkoctb koHAeHcatopa Ci u Cy 10 U moclie BHECEHUS AUAIIEKTpUKa; 3) 1o-
BEPXHOCTHYIO TUIOTHOCTH 3apsijia G Ha IJIACTUHAX JI0 U TMOCJIE BHECEHUs -
AIIEKTPHKA.

Haiitu conporusienue R xeneznoro crepxHs nuamerpom d = 1 CMm, eciu mac-
ca CTepkHs M = 1 KT.

Tok | =20 A, npoTekas 1o KOJIbIy U3 MEIHOM IIPOBOJIOKU cedeHueM S = 1 Mm?,
co3acT B IEHTpe Koblla HanpsokeHHocTh H = 178 A/m. Kakast pasHOoCTh 110-
TeHnuanoB U mpuitoskeHa K KOHIIaM IIPOBOJIOKH, 00pa3yIoiel KOIbIo?
3apsKeHHas 4acTUIA JBHXKETCSI B MATHUTHOM T10JI€ IO OKPY>KHOCTH CO CKOPO-
cteio v = 10° m/c. Unaykums marauTHOro nonst B =0,3 Ti. Paguyc okpyskHO-
cti R =4 cM. Haiitu 3apsia (| yacTUIbI, €ClIM U3BECTHO, 4TO ee 3Heprus W=12
K3B.

B onHOpOIHOM MarHUTHOM ToJie UHAYKIUSA KoTtoporo B = 0.8 Ti. paBHOMepHO
BpallaeTcsl paMKa C yIriloBOM CKOpocThio @ = 15 pan/c. Ilnomanp pamku S =
150 cm?. Och BpallleHUs. HAXOMUTCS B INIOCKOCTH PAMKHU M COCTABJIAET IOl o
=30° ¢ mampaBieHHMEM MAaTHHTHOTO MoJjs. HalTW MakcHMalbHOE 3HAYEHHUE
OJIC unaykuuu Ep BO Bpalaromencs: paMke.

ConeHoup ¢ CEPIEYHUKOM M3 MAarHUTHOTO MaTtepuana cofepkut N=1200 But-
KOB MPOBOJA, NpUJIeraroimux apyr k apyry. [lpu cumne toka 1=4 A mMarHuTHbIN
notok @ = 6 MkB0. OnpenenuTs HHIYKTUBHOCTD L cosieHoua.

ConeHoup ¢ CEPIEYHUKOM M3 MAarHUTHOTO MaTtepuana cofepkut N=1200 Bur-
KOB TIPOBOJIa, MIPWJIETAIOIMUX JIpYT K apyry. [lpu cune toka =4 A marHUTHBIN

notok @ = 6 MxB6. Onpenenuts 3Hepruto W MarHuTHOTO TOJIS COJICHOU/IA.

Bomnpocsl k 3k3aMeHy M0 AUCHUILIMHE «DU3HKa)
Bomnpocs! ajst npoBepku ypoBHs o0ydyeHHoctd «3HATD»

. Mexannueckue kosiebaHusi U UX mapameTpsl (dactoTa, epuon). Komebarens-
Hble cucTeMbl. CBOOOIHBIE KOJICOAHUS.

Pu3NYECKU MasSTHUK, MATEMAaTUYCCKUN MASITHUK.

["apmonunyeckue konebanus. JuddepeHnuaibHoe ypaBHEHHE W IPUMEPHI Tap-
MOHUYECKUX OCHUJUISTOPOB (MAasTHUKA W DJIEKTPUUECKHM KoJieOaTeIbHBIN
KOHTYp). AMIuinTya u dasza. DHeprus KoJeOaHmii.

Konebarenbupiii  koHTyp. CBOOOAHBIE TapMOHHWYECKHE KOJIeOaHUS B
AIIEKTPUYECKOM KOHTYPE.

CrnoxxeHre TapMOHUYECKUX KOJICOAHWW OJTHOTO HAMPABICHUS W OJWHAKOBOUN
4acToThl. bueHus.

CBoOoHbIE 3aTyXarouIre KoueOaHus U UX XapaKTePUCTUKH.
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7. BoiHyXaeHHbIE KoneOaHus, pe30HaHC. AMIUIUTYIa U (a3a BBIHYKIEHHBIX KO-
ne6anuil. [IpuHIKITBI paInOCBSA3U U TEJIEBEIAHUA.

8. BosHoBble mporieccsl. BonHbl B ynpyro#t cpene. [IpononbHbie U monepeyuHble
BOJIHBI. 3BYK. YJIbTpa3ByKOBas 1€(PEKTOCKOMUSI.

9. Ilnockas rapMoHUYECKasi BOJIHA U €€ XapaKTepUCTUKH (JJIMHA BOJIHBI, BOJHO-
BOE YKCJIO M BOJIHOBOHM BEKTOp, a3oBas CKOPOCTh, YpaBHEHUE BOJIHBI). YpaB-
HEHHE BOJIHBI.

10.Cnextp curnana. HopmanbHas u aHoMmanbHas aucrepcus. ['pymnmoBas cko-
pPOCTB.

11.OHeprus BOJIHBI, HOTOK SHEPTUH, IFIOTHOCTh SHEPTUU.

12.3¢ddext Jomnepa

13.0OcHOBHBIE CBOMCTBA 3JEKTPOMArHUTHBIX BOJH. [loTok sHeprun. BekTop Ymo-

Ba-IloliHTHHTA. /[eliCTBHME NMEPEMEHHBIX JJEKTPOMATHUTHBIX IOJIEW HA YeJIOBE-
Ka.

14.T'eomerpuyeckas ontuka. [lokazartens npegomiieHus. 3aKOHbI TPIMOIUHEHHO-
rO pacrnpocTpaHeHusi cBeta (oTpaxeHue, npenomieHue). [lonHoe BHyTpeHHee
OTpa)kCHUE.

15.Untepdepennusa cBera. YCIOBUS MaKCUMyMa U MUHUMYMa IIpU UHTEp(epeH-
uuu. Pacuer nnrepdhepeHIMOHHON KapTUHBI OT IBYX MCTOYHHMKOB. OnTHYecKas
nnuHa mytu. Konena HeroTona.

16.Vcnonp3oBanue nHTEpdepeHinu cBeta B Texauke. ['omorpadus. Matepdepen-
MOHHBIE METOAbI KOHTPOJISI MOBEPXHOCTH. I[pocBeTIeHHas ONTHKA.

17. Indpaxuusa ceera. [Ipunnun [roiirenca-®Openens. YcinoBus HaOMOICHUS TH-
bpakuuu.

18. Iudpaximonnas pemietka. Mcnons3oBanue qudpakiiMOHHBIX PEIIETOK B CIIEK-
TpaJIbHBIX Mpubopax. Pazpemaromnias cnocoOOHOCTh ONTUYECKUX TPHUOOPOB.

19.lndpaxiys >7eKTPOMArHUTHOTO M3TyYeHUsS Ha TPEXMEPHOU AUPPAKIIMOHHON
pemetke. @opmyna Bynwsda-bparra. M3yuenue cTpyKTyphl MaTtepuaaoB JH-
(bpaKkIMOHHBIMU METOJIAMU.

20.TeruioBoe u3MydeHHE. AOCOIIOTHO YEPHOE TEJIO0. 3aKOHBI M3yUEHUS! YEPHOTO
tena. TemnoBusopsl. Mcnonb30BaHne TEIIOBU30POB JII KOHTPOJISI OE3AHOTO
COCTaBa, B 1€(PEKTOCKOIIUU COOPY KEHHI.

21.KBanTtoBas npupoja ceera KsantoBas runoresa u gpopmyina [Inanka.

22 Tlonspuszanus cBeta. EcTecTBeHHBIN U TOJMSIPU30BaHHBIN CBET. J[BoiHOE Tyue-
npenomiienue. [lonsgpusanus cBera nmpu oTpaxkeHuu. 3akoH bproctepa.

23.1lonspoussl U MONSpU3AIMOHHBIC TIPU3MBI. 3aKoH Mastoca. Bpamenue mioc-
KoCTH nojsipusanuu. CaxapoMeTpusi.

24 . ®otoaPdexr. 3akonsl hoTodPdexra. YpaBHeHue DUHIITEHHA 711 BHEIIHETO
botorddexra. PoTOIIEKTPUUECKHUE TPEOOPaA30BATENH B TEXHUKE.

25.Macca u umnyssc potoHa. OTpakeHue U MOTJIOICHUE CBETA.

26.Ctpoenue aroma. ['unore3a bopa. 3akoHbI U3Ty4YeHHUsI U MOTJIOMIEHUS] KBAHTOB.
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duznyueckre OCHOBBI paboThl a3zepa. OCHOBHBIC XapaKTEPUCTUKHU JIA3EPHOTO
usnydenus. [I[puMeHeHne na3epoB B TEXHUKE U TEXHOJIOTHHU.

27.CTpoeHue 1 CBOMCTBA aTOMHBIX sziep. MaccoBoe u 3apsinoBoe uncia. Jledekr
Macchl M HEPTHUS CBA3M spa. PaqnoakTuBHOCT. POpMyIbl CMENIEHUA. 3aKOH
PaaMoOaKTUBHOIO pacaja.

28.YnpaBinsieMble 1 HEyIpaBsseMble siiepHble peakiuu. LlenHas peakuus neaeHus

anep. [lonsatue o saepHon 3HepreTuke. Peakuus cunTe3a atToMHbIX saep. Ipo-
0JieMa yIpaBJIsSIEMbIX SAEPHBIX pPEAKIUi.

29.WneanpHplii Ta3. YpaBHEHHE MOJICKYJSIPHO-KUHETHUECKOH TEOPHUH Ta30B.
Cpennssi KHUHETHYECKAsl SHEPTHUsI MOJIEKYJI. Y PABHEHUE COCTOSIHUS UACAIBHOIO
raza. Mzompoueccsl.

30.Tepmoaunamuka. TepMoaMHAMHUYECKUE TapaMeTpbl. BHYTpeHHssI sHeprus u
pabora rasa.

31.IlepBoe Hauaao TEPMOJMHAMUKU. AJIuabATUYECKUM TMpolecc. YpaBHEHHE
Ilyaccona.

32.Btopoe Hauano TepMoauHaMHUKU. OHTpomus. CTaTUCTHYECKOE TOJKOBAaHUE
BTOPOI0 Hayajaa TePMOJUHAMUKH.

33.Peanpnbie ra3pl. [Ipeaens MpUMEHMMOCTH 3aKOHOB MACATBHOTO ra3a. Y paBHe-

Hue Ban-nep-Baanbsca. Oxukenue ra3zon. Mcnonp30BaHNe CKUKEHHBIX Ta30B B
TEXHUKE, OBITY, MEUIIUHE.

34. Terunoeie npuratenu v ux KIIJI. Iukn Kapro u ero KII/ nis naeansHoro ra-
3a.

Bonpocsl asst npoBepku ypoBHs 00yueHHOcTH «YMETD»

1. YMmeTph moayyaTh ypaBHEHUE FapMOHUYECKHX KOJIEOAHUH pazNuyHbIX (pusnye-
CKUX IPOLECCOB

2. YMeTh 3anuchiBaTh (GOpMyTy TAPMOHHUYECKOTO KOJIEOAHUS W OMPEACNATh €ro
napameTpbl

3. YMeTh 3anuchiBaTh (HOPMYITy CBOOOHOTO 3aTyXarOIIET0 KOJieOaHUsI B OTpe/ie-

JISITh €r0 MapamMeTphbl

YMmeTh uccnenoBath koiedaHust GU3NYECKOro U MPYKUHHOTO MasITHUKA

VYMeTh 3anuckIBaTh (POPMYITy TUIOCKOM BOJHBI U ONPEAEISAThH €r0 MapaMeTphbl

YMETh IPUMEHATH 3aKOHBI T€OMETPUUECKON ONTUKHU

YMeTh paccuuThIBaTh HHTEPHEPEHIIMOHHYIO KapTUHY ISl IBYX HUCTOYHUKOB U

TOHKOW IUIEHKH

8. YMeTh HcCmonb30BaTh AUQPPAKIMOHHYIO PEIIETKY ISl ONpPENEICHUS JJIUHBI
BOJIHBI CBETA

9. YMerb npuUMeHATh PU3NYECKHE OCHOBBI PabOTHI Ja3epa, OCHOBHBIE XapaKTepH-

No ok

CTUKH JIa3€PHOT0 U3TyUYEHUS.
10.YMmeTh onpenensiTh MacCoBOE U 3aps/IOBOE UMCIA, COCTAB sjipa. 3apsll, pa3me-
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pBI 1 Macca aTOMHOTO SiApa.
11.YMeTh NpUMEHSTh 3aKOH PAIMOAKTUBHOTO pacnana. Omnpenensrts siiepHbIe pe-
aKIIUM U 3aKOHBI COXPAHEHUS.

12.YMeTb NpUMEHATh OCHOBHOE YPAaBHEHUU MOJIEKYJISIPHO- KUHETUYECKON TEOPUU
UJEANBHBIX Ta30B. OnpeneisaTh CPEAHIOK KBaIPATUYHYIO CKOPOCTh MOJIEKYIL.

13.YMeTh mpUMEHATH YpaBHEHHE COCTOSHUS HJeanbHOro raza Kiameipona —
MenpeneeBa 1 H30IPOLIECCOB

14.ITpumeHeHne 3aKkOHAa PABHOMEPHOIO pPacHpeleleHUs SHEPIHMH IO CTENEHSIM
cBOOOMBI. OmpeneieHue CpelHe KUHETUYECKOW SHEPrud IBUKEHUS OJIHOU
MOJIEKYJIBI.

15.YMeTh NpUMEHITh TEPMOJIMHAMUYECKUN METOJ] UCCIEIOBaHUS, IEPBOE HAYAJIO
TEPMOJUHAMUKHU. Y METh ONPEAEIATh paboTy raza npu U3MEHEHUH €ro 00béMa,
KOJIMYECTBO TEILJIOTHI.

16.Haxonute pa®oTy MaeanbpHOrO raza MpH pa3audHbIX u3orpoueccax. ['paduue-
ckoe u300paxeHue pabotel. [IpruMeHeHue nepBoro 3akoHa TEPMOJMHAMMKH K
U30mpoLeccam

17.ITpumeHsATh BTOPOE HaYau0 TEPMOJIMHAMHUKH.

18.0Ompenenars 4uCIO CTeNeHEeH CBOOOABI MOJIEKYJbl. [IpuMEHATh 3aKOH paBHO-
MEPHOT0 paclpeAesIeHUs SHEPTHH 110 CTENEHSAM CBOOOIBI MOJIEKYI.

19.0mpenenarb CHIIbI U MOTEHIIMAIbHAS SHEPTHUS MEKMOJIEKYJIIPHOTO B3aUMO/ICHi-
ctBus. [Ipumensares ypaBuenue Ban-nep-Baanbca.

20.ITpumensrts ypaBHenue llyaccona, 3amuck (hopMysbl IEpBOTO Havajla TePMO-
JUHAMUKH JIJIs1 PA3JIMYHBIX BUIOB IIPOLIECCOB.

21.0mnpenensate oOpatuMbie U HeoOpaTumbie Tpouecchl. [IpumensaTs mukn Kapuo
u ero KIIJI nyst uaeansHOTO rasa.

Bonpocsl 1151 nposepku ypoBHsi 00yueHHOcTH «BJIAIETD»
Brnanenue HaBbIKaMu peIIeHUs 3a/1a4, MPEACTaBICHHBIX B KOHTPOJIBHBIX paboTax.
[Ipumeps! 3aau:

1. Pa3HOCTh MOTEHIIMATIOB MEX Iy OOKIIaKaMHU KOHIeHcaTopa eMKocThio 0,5
MK®D B KosebaTeIPHOM KOHTYpE M3MEHsieTCs co BpeMmeHneM 1o 3akony U = 100
sin10004t [B]. OnpeaenuTh meproj COOCTBEHHBIX KOJCOAHUHM, MHIYKTHBHOCTD,
MOJIHYIO DHEPTHI0 KOHTYpa M MaKCHMAaJbHYIO CHIIy TOKa, TEKYIIEro MO KaTYIIKe
UHIYKTUBHOCTH. AKTHBHBIM CONPOTHUBIICHUEM KOHTYpa MPEHEOpEUb.

2. JInwHa 37IeKTPOMAarHUTHON BOJIHBI B BaKyyMme, Ha KOTOPYIO HAcCTpOeH KoseOa-
TENBHBIN KOHTYD, paBHa 12 m. [IpeHeOperast akTHBHBIM CONPOTHBIICHUEM KOHTYPA,
OIIPENCITUTh MAaKCUMAIBHBIN 3apsin Q,, Ha IUTACTHHAX KOHIACHCATOpa, €CIIM MaKCH-

MaJjbHas CHja TOKa B KOHType |, =1A
3. Paccrosinne mexy AByMs KOT€PEHTHBIMU MCTOYHUKaMu paBHO 0,9 mm. Uctou-
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HUKH, UCIYCKAIOIIHEe MOHOXPOMAaTUYECKUN CBET ¢ JIIMHOU BOJIHBI 640 1y, pacno-
JIO’KEHBI HA PacCTOAHUM 3,5 m OT 3kpaHa. ONpenenuTh YHCIO CBETIBIX IOJIOC,
pacronaraBIIUXcs Ha 1 cm IJIMHBI 9KpaHa.

4. JIns yCcTpaHEHUs OTPa)KEHHsI CBETA OT MOBEPXHOCTH JIMH3bl HA HEE HAHOCUTCSA
TOHKasl TUICHKA BEILIECTBA C MOKa3aTelieM npeaomieHuss 1,26, MeHbIINM, 4YeEM Y
cTekia (mpocBeTyieHne onTukm). [Ipu kakoil HauMeHbllel TOJIIIMHE TJICHKU OTpa-
YKEHUe cBeTa ¢ AnuHou BoiHbI 0,55 mxm He Oynet HabI0AaThCs, €CIIM yroJl naje-
Hus Tydeit 3007

5. Pagnyc BTOporo temHoro konbla HeioToHa B otpaxkeHHoMm cBere 0,4 mm.
OnpenenuTs paanyc KpUBU3HBI IIJIOCKOBBIITYKIION JIMH3bI, B3ATON JUISl OIbITA, €CIIH
OHa OCBENIAETCA MOHOXPOMATUYECKUM CBETOM C JUTMHOU BoJIHBI 0,64 Mm.

6. Ha nudpakuronnywo pemerky aauHod 10 mwm, umeromryro 400 mrpuxoB Ha 1
MM, TIalaeT HOPMAJILHO CBET OT pa3psiaHor TpyOku. Ilomemiennas BOIM3u pemer-
KU JIMH3a TpOeHupyeT AUPPaKIMOHHYIO KapTHUHY (pHUC.) Ha IUIOCKUN 3KpaH O,
YIAJIEHHBIA OT JUH3bI Ha paccrosiHue 1M. OnpenenauTs: MUpUHY CIEKTpa IMEPBOro
MOPSAKA, €CIM TPaHULBI BUAUMOTO CHEKTpa cocTaBisitOT 780 nm (KpacHbId Kpai
cnektpa) u 400 xy (PUOSIETOBBIN Kpail CrieKTpa).

7. Ha nudpakuronnyo pemetky aarHond 10 mm, umeromnyro 400 mrTpuxoB Ha 1
MM, TTaJJaeT HOPMAJIBHO CBET OT pa3psaHod TpyOku. Ilomeniennas BOIM3M pemier-
KU JIMH3a TpoerupyeT AUPPaKIMOHHYIO KapTHUHY (pHUC.) Ha IUIOCKUN 3KpaH O,
YAAJIEHHBIN OT JIMH3BI HA paccTosiHue IM. OnpeaenuTb: YUCIO CIEKTPaIbHBIX JIM-
HUM KpPacHOTO I[BETa, KOTOPbHIE TEOPETHUYECKHM MOKHO HAOJIOIAaTh C MOMOILBIO
JTAHHOM TU(PPaKIIMOHHON PEIIETKH.

8. Ha nudpaxkuuonnyto pemetky amuHod 10 mm, umeromyro 400 mtpuxoB Ha 1
MM, TIalaeT HOPMAJILHO CBET OT pa3psiAHOoN TpyOku. [lomemennas BOIM3u peer-
KM JIMH3a Npoeuupyer AUPPAKIUMOHHYIO KapTUHY (PUC.) HA IUIOCKUWA 3KpaH O,
YIAJIEHHBIA OT JINH3bI HAa paccTosiHue 1M. OnpenenuTs: B CIIEKTPE KaKOro mopsiaka
3Ta pelIeTKa MOXKET pa3pelInuTh JIBE JIUHUU C IJIMHON BOJIHBI, paBHOM 500 Hv u
500,1 um.

9. Bo CKOJIBKO Pa3 YMEHBIINUTCS MHTEHCUBHOCTb €CTECTBEHHOI'O CBETA, IPOILIE]I-
HIero yepes JBe Npu3Mbl HuUKoIsA, TaBHBIE OCH KOTOPBIX COCTaBISIIOT yroia 60°
[ToTepu cBeta B Kax 101 mpu3Me cocTaBisiroT 10% (puc.).

10. JIyu cBeTa, uaymuid B CTEKJISIHHOM COCYZE C MIIMLEPHUHOM, OTpakaeTcsl OT AHA
cocyzna. [Ipu kakoMm yriie najieHusi OTPa>KEHHBIN Jy4 CBETa MaKCUMAJIbHO MOJISPH-
30BaH?

11. JInuHa BOJIHBI, HA KOTOPYIO MPUXOAUTCS MAKCUMYM 3HEPTUU B CIIEKTPE U3IIY-
yeHus yepHoro tena 0,58 mxm. Onpenenutb dHEPreTUYECKYI0 CBETUMOCTh IIO-
BEPXHOCTHU Tea.

12. Onpenenutb MaKCUMAIbHYIO CKOPOCTh (DOTOZJIEKTPOHOB, BBIPHIBAEMBIX C MO-
BEPXHOCTU cepedpa: yabTpapuoJIeTOBBIM HU3ydeHHeM C JuHOW BoiHBL 0,155
MKM.

13. Onpenenuth MaKCUMAIBHYIO CKOPOCTH (DOTODJIEKTPOHOB, BBIPHIBAEMBIX C TI0-
BEPXHOCTH cepedpa: raMMa-u3ydeHUEeM C JUTMHOU BOJHBI 1 nu.
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14. ®oton ¢ sueprueit € = 0,75M»sB paccesicst Ha cBOOOTHOM AJIEKTPOHE MO YT-
jgom @ = 60°. [IpuHuMast, 4YTO KUHETUYECKAsI PHEPTUSL U UMITYJIbC AJIEKTPOHA JI0 CO-
yaapeHust ¢ GOTOHOM ObLIH MPEHEOPEKUMO MAJIbI, ONMPEICIUTh: SJHEPTHIO & pac-
cestHHOTO (hOTOHA.

15. ITy4ok MOHOXPOMAaTHYECKOIO0 CBETa C JJIMHOW BOJIHBI 663 nm mamaer Hop-
MaJbHO Ha 3€pKAbHYIO IUIOCKYIO MOBEepXHOCTh. [loTok sHeprum pasen 0,6 Bm.
Onpenenuth cwily F naBieHus, UCHBITHIBAEMYIO 3TOM MOBEPXHOCTHIO, a TaKXKe
yucio N (hoToHOB, MajaromKX Ha HEe 3a BpeMsi, paBHOE 5 c.

16. ®oton ¢ sueprueit € = 0,75MaB paccessics Ha ¢cBOOOTHOM 3JICEKTPOHE IO YT-
jgom @ = 60°. [IpuHuMast, 4YTO KUHETUYECKAsI PHEPTUSL U UMITYJIbC AJIEKTPOHA JI0 CO-
yaapeHus ¢ GOTOHOM ObUIM MPEHEOPEKUMO Mallbl, ONMPEAEIUTh: KUHETUYECKYIO
3HEPruro 1 3JeKTpOHA OTAAYH.

17. ®otoHn ¢ sueprueit € = 0,75M»aB paccesisics Ha ¢cBOOOTHOM 3JIEKTPOHE MO/ YT-
jgom 0 = 60°. [IpuHruMast, YTO KUHETUYECKAs SHEPTUS U UMITYJIbC 3JIEKTPOHA JI0 CO-
yaapeHusi ¢ POTOHOM ObLIHM MPEHEOPEIKUMO MaJIbI, ONIPEACIUTh: HAIIPABIECHUE €ro
JIBUKEHUS.

18. Onpenenuth Ha KaKoW 4acToTe pabOTaeT reHEPATOP JIEKTPOMArHUTHBIX BOJIH,
€CJIM KpaTyaillliee pacCTOSHUE MEXYy TOYKaMHU BOJIHBI, KOJEOIIOMKUMHUCS B MPO-
tuBo(aze, pasuo 0,25 m.

19. I3MeHeHue cuilbl TOKa B 3aBUCUMOCTH OT BPEMEHHM 33JjaHO YPABHEHUEM

i =20c0s1007¢ . HaliTu wacToTy u nepuo KojiebaHui, aMIUIUTYAy CHIIbI TOKA, a

T
TaK)Ke 3HAYCHHE CUJIbI TOKA MpH (aze 7

20. IudpaximonHas pemérka coaepxxkut 120 mrpuxos Ha 1 mM. Halitu mymuny
BOJIHBI MOHOXPOMATHUYECKOT'0 CBETA, MMA/IAI0IIEr0 HA PELIETKY, €CIN YTOJ MEXKIY
JBYMs [JIABHBIMU MAKCUMyMaMH TIEPBOTO MOPSAKA paBeH 8°.

OueHouHbIe cpeacTBa

Komnerenmuss OIIK-1: CriocoGeH pemiath WHXKEHEpPHbIE 3a7a4y B mpodeccuo-
HaJIbHOM JIeSITEIbHOCTH C UCTOJb30BAHUEM METOJI0OB €CTECTBEHHBIX HayK, MaTeMa-
TUYECKOTO aHaju3a U MOJICIUPOBAHUS

TecToBbBIE 3aJaHUS

1. PaGoTa 31eKTpHYeCKUX CHJI IPH NepeMellleHUH 3apsiia PABHA HYJIIO NIPH...
a) MepeMeIleHn BJ0JIb CHIIOBOM JIMHUM T10JIS;

0) mepemeleHn! o Jr000i TPAaeKTOPHUU B OJHOPOIHOM IIOJIE;

B) IEPEMEIICHUH TI0 JIF000H TPAEKTOPHHU B IJIEKTPOCTATUUECKOM II0JIE;

I') IepeMeleHue Mo Jr00il 3aMKHYTOH TPAeKTOPUU B AJIEKTPOCTATUYECKOM IIO0JIE;
1) HUKOT/Ia HE paBHA HYJIIO
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2. Kak u3MeHMTC éEMKOCTH IJIOCKOI0 KOHIEHCATOPA, eCJIH IUI0IA/lb ero NJIACTHH, PaccTo-
sIHHe MeKAy HUMH U IMJIEKTPUYECKYI0 IPOHULIAEMOCTDb AUIJIEKTPUKA MEKAY MJIACTHHA-
MM O/ITHOBPEMEHHO YBeJIHYHTH B 2 pa3za?

a) yMeHbLIMTCA B 8 pa3

0) yMeHbIIUTCS B 2 pa3a

B) HE UBMCHUTCS

I) yBeIUuuTCs B 8 pa3

1) yBEJIMUUTCS B 2 paza

3. IlpuTsxeHue MeR1y KOHTYPOM (ero cTopoHa ¢ OykBoii I pacnosioxkena 0Jimke K HaMm) U
MAarHUTOM BO3HHKAET B CJIy4asix...

|

\ /
et
a)3u4
0)2u3
B)lu3
rlu4d
n)lu?2

Mot

4. Ha pucyHke cjieBa H300paskeHO ceueHHe 0eCKOHEeYHO /JUIMHHOIO0 NPoBoja ¢ TokoM 12,
KakoBo HanpaBJ/ieHHe HANPSIKEHHOCTH MAarHUTHOTO NOJIs1 B TOYKe A? (yKaxuTe 0yKBY,
COOTBETCTBYIOLLYI0 HANIPABJICHHIO)

L A ®

5. B BepuimHax paBHOCTOPOHHEI0 TPEYroJibHUKA pacnojoxenbl 3apsabl q1 =1 Ka, q2 =-1
Kua u q3 =1 Ku. Kyna nanpasiena cuia, geficreyromasi Ha 3apsja q3? (ykaxurte OyKBy)
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a<3o _C>B
Qs

=<2

q ¥ qz

6. Ha pucyHke B HeHTpe OKPYKHOCTH MOKA3aH MOJIOKUTEIbHBbIN 3apsaa. Padora ero sJjiek-
TPHUYECKOT0 MO0JIs 10 NepeMellleHUIO0 IPYroro 3apsjia u3 TOYKH A ...

e N
» \'«,
j l"u
I{ — l|I
\\ ) A
A Y- ""f?
[ H'\E / A

a) B Touky B Gosbie, yem B Touky C

0) B Touky B menb11e, uem B Touky C

B) B Touku B u C paBHbI

r) B Touku B 1 C 3aBUCUT OT TpaeKTOPHUH MePEMEIIECHHUS 3apsiI0B

7. Kakoii (popmyJ10ii BbIipakaeTcsi pagnyc OKpYsKHOCTH, 10 KOTOPO# ABUKETCSH 3apsiiKeH-
Hasl YaCTULa B MATHUTHOM moJie?

a)R=m_V
qB
6)R = mB
qV
B)R = v
B
R = &
mvV

8. Ilpu noMeieHNH 3apSA0B B AMIJIEKTPUK CHJIA MEK1Y HUMH. ..
a) YBEIIMUUTCS B € pas;

0) YMEHBILIUTCS B € pas;

B) HE UBMEHUTCS

T') YBEJIMYUTCS B €0 Pas;

J1) YMEHBIINTCS B €0 pas.

9. Y npoBoja yBeJMYWIN JVINHY U AnameTp 2 pa3a. Kak usmeHuniocs ero conporusiieHue?
a) YBEJIMUYMIOCh B 2 pa3a

0) yBeIMUMIOCH B 4 pasa

B) YMEHBUIWIOCH B 2 pa3a

') YMEHBIINUJIOCH B 4 paza

1) HE I3MEHUIIOCh
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10. Teopema I'aycca 1J151 3J1eKTPOCTATHYECKOIO T0JIA B BAKYYMe UMeeT BU...

1]
1D =3 0Q
a) 1=1
J— - 1]
fE-a8="' Y0,
6 -\ E:uJ 1
) n
D, —1:”2(‘11
B) j=1
fE-ai=1Y 0,
F) 1 €9 i=1

11. He3apsiskeHHOE MeTA/UIHYECKOE TeJI0 MOAHECTH K MOJ0KUTEIbHO 3aPSsKEeHHOMY 1Iapy,
a 3aTeM pas3jejusu Ha 2 yactu A u b. Ykaxkure BepHoe yTBep:KIeHH e

A B @

a) A u b HelitpanbHsl

0) A u b 3apskeHBI OTPHUIIATEIIEHO

B) A u b 3apskeHbl 0JI0KUTEIBHO

) A 3apshKeHa NOJIOXKUTENIbHO, a b — oTpunarensHo
1) b 3apskeHbl 10J1I0)KUTENBHO, @ A — OTPULIATENBHO

12. C kakoii cunoii B3anmoaeiicTByiot 3apsaabl q1 =4 mxKa u 2 = 3 uKa Ha paccrosinum 3
Mm?

(OtBer gatb B CU NOJI0KUTENBHBIM, €CIIM OHU IPUTATHUBAIOTCS U OTPULIATEIbHBIM, €CIIU OHU
OTTAJIKUBAIOTCS)

13. Konpencaropsl umeroT eMkocTd C1 =4 Mk®, C2 =2 Mk® n C3 =2 mx®. Yemy paBHa
éMKOCTh COeIMHEeHHS KOH/IeHCATOPOB, IPUBeI¢HHASI HA pUCYHKe B MKD?

L| I_ C

14. Yxaxkute HOMep PHCYHKA, H300paKaI0IIero JHHUH HANPSKEHHOCTH 3JIeKTPHYECKOIro
M0JI1 TOJIOKMTEIbHOI0 TOYE4YHOr0 3apsiia
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15. MaruuTHbIi OTOK Yepe3 kKaTtymky ¢ 10 BuTkamu 3a 0,2 ¢ yBeauuunaercs ¢ 0,4 Bo no
0,8 B6. Yemy paBna D/1C uHAYKUMH, BO3HUKAIONIAsl B paMKe?

16. Beruncauth HanpsiKEHHOCTH ToYeuHOro 3apsiga 2 HKu na paccrosinum 30 cm ot Hero.
(OTBeT aTh LIEBIM YUCIOM, IOJI0KHUTEIbHBIM YHCIOM JJIS BEKTOPA HANPsKEHHOCTH, HAIIPaB-
JIEHHOT'O OT 3aps/1a, OTPULIATEIbHBIM - JIsl HAIIPABJIEHHOI'O K 3apsay)

17. BeruncauTh NOTEHIMAT TOYeYHOro 3apsaaa 4 HKi1 Ha paccTossHum 9 ¢cM oT Hero.
(OtBet aaTb B CH 1ejibIM 4UCJI0M)

18. 3apsan 2 Ki nepeMeniaercsi u3 ToYkH ¢ noreHuuanaom 10 B B Touxky ¢ norennuaaom 20
B. Haiigute pa6oTy 3JIEKTPUY€eCKOI0 MOJIsl 10 NMepeMelleHUIo 3apsaa.

19. Kyna nanpagsJieHa cuJia, 1elicTBYIOIIasi CO CTOPOHBI MATHUTHOTIO MOJIA HA MPOBOJAHUK €
TOKOM? (BBeauTe NH(pY)

L)
—

20. Hanpsizk€HHOCTD j1eKTpU4Yeckoro nouas pasHa 2000 B/m. Yemy paBHa cuia aeiicTBy-
wmas Ha 3apsan —2 MmxKa?

(OTBeT naTh JECATUYHOMN IPOOBIO B HBIOTOHAX, MOJIOXKHUTEIBHBIM YUCIIOM JUIsl BEKTOPA CUIIBI,
COHAIpaBJICHHOTO C BEKTOPOM HaHpﬂ)I(éHHOCTI/I, OTPpULATCIIBHBIM - IJIs1 HAITPABJIICHHOI'O B IPO-
THUBOIIOJIOKHYIO CTOPOHY)

21. BoiOepuTe NpaBMIIbHYIO 3aNIMCh NPOEKIHil BTOPOro 3akoHa Herorona Ha ocn Ox u Oy
JJIS1 JAHHOM 3a/1a4u
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Frp

v mg
a) Ox: ma = Fsin a — Fyyp; Oy: 0 =mg—- N — Fcos a;
0) Ox: ma = Fcos a — Fp; Oy: 0 =mg— N — Fsin a;
B) Ox: ma = Fsin a — Fyp; Oy: 0=N + Fcos a. — mg;
r) Ox: ma = Fcos a — Fup, Oy: 0 =N + Fsin o — mg;
n) Ox: ma=F + F;p + N +mg; Oy:0=N-mg;

22. YeJsi0BeK, Bpamawuuiicss Ha ckamMmbe JKyKOBCKOI0, MOAHSJI PYKH ¢ THPSIMHU, TAK YTO
€ro MOMEHT MHEePUHH YBeJnunjics B 2 pa3a. UTo npou3ouuio ¢ 4acToToi ero BpaleHus:
a) yBelIuuuiach B 2 pasza

0) yBenuumiach B 4 pasa

B) YMEHBIIWIACh B 2 pa3a

') yMEHbIINIIACh B 4 pa3a

1) HE I3MCHUJIACh

23. B kakux cucTeMax OTcYeTa BHINMOJHAIOTCA Bee 3 3axkoHa MexaHuku HoloTona?
a) B mo0bIx cuctemax orcuera

0) TonbKO B MHEPIMATBHBIX CUCTEMAX

B) TonbKO B HEMHEPIMATBHBIX CUCTEMAaX

1) B nHepmanbHbIX U HEMHEPIUAIBHBIX CHCTEMAX

e) B nexkapToBbIX cucremax oTcuera

24. Cuabl F1 u F2 npusio:keHbl K 01HOM ToYKe Tesa, yroi Mexay Bekropamu F1 u F2 paBen
90°. Yemy paBeH MoOAYJ/Ib paBHO/EHCTBYIOIIEH 3THX cHJI?

a)F.-F

0) Fo + F1

B) W,Fl +F2
r)\F} + F?
m Ff = F3

25. UckyccTBeHHBIN CIYTHHK 00palaeTcsi BOKpYr 3eMJIM 0 KPyroBoii opouTe paguycom
R ¢ nepuonom odpamenus 1 cyrku. KakoBbl nyTh ¥ nnepemeniense CnyTHuka 3a 1 cyrku?
a) [lyTh 1 nepemenieHne OJMHAKOBBI U PaBHBI HYJIIO.

0) IIyts R, mepememnienue 0.

B) IIyTe R, nepememenne 2R

r) [yt u nepememnienue 2nR

n) Ilyts 2nR, nepemenienue 0.

26. lllapuk TOHET B BA3KOM KUAKOCTH. Kak M3MeHUTCH cHJIa BA3KOI0 TPEHMS, €CJIM paau-
y¢ 11apa yBeJUYHUTH B 2 pa3a?

a) yBeIuumiach B 2 pasza

0) yBenmuumitach B 4 pasa
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B) YMEHBLIWIACh B 2 pa3a
I') YMEHBIIIUJIACH B 4 pa3a
1) HE U3MEHUJIACh

27. C HaK/JIOHHO} IVIOCKOCTH OJJHOBPEMEHHO HAYMHAKIOT CKATHIBAThCA 0e3 MPOCKAJIb3bIBa-
HH 1Ba OJJHHAKOBBIX [0 Macce M pa3Mepy LMJINHAPA, OAUH U3 KOTOPBIX CILIOIIHOM, a
BTOPO#i BHYTPH N0Jblii (TPpy0a). BoiOepuTe npaBuiibHOE CysKAeHHe:

B KOHIIe HAKJIOHHOM MJIOCKOCTH. .

1
()

a) OHU OKXKYTCSl OJTHOBPEMEHHO
0) MOJIBIA ONEPENT CILTOIIHON
B) MOJIbI OTCTAHET OT CIUIOIIHOTO

28. YpaBHeHHe ABMKeHHs Tesia umeeT BuA x(t) = 3t + 5t — 2t + 3. Uemy paBHsieTcs1 CKO-
poCTh Tesa

a)3t+5

6) 3t2+5t—2

B) 9t + 10t — 2

r) 18t + 10

n) -2t+3

29. TanreHnuaabHOE YCKOPeHUE MPH BPallaTeJIbHOM ABHKEHUH omnpeseisiercs o gopmy-
Je:
a) eR
&
0) =
B) ®R
r) 2R

VZ
n)

30. YpaBHeHHe IBM:KeHUsI Tejia umeeT BUI X(t) =3 — 2t — 5t2. Takoe ABM:KeHHe SIBJISIETCS. ..
a) YCKOPEHHBIM (C TIEPEMEHHBIM YCKOPEHUEM )

0) paBHOYCKOPEHHBIM

B) 3aMe/JIEHHBIM (C IIEpEMEHHBIM YCKOPEHUEM )

') paBHO3aMeAJICHHBIM

1) paBHOMEPHBIM

31. YpaBHenue aBHKeHHsl Tesia uMeeT Buj x(t) = 3t3 + 5t — 2t + 3. YUemy paBHsieTCsl yCKO-
peHue Tea
a)3t+5
6) 3t> + 5t — 2
B) 9t + 10t — 2
r) 18t + 10
n) 18t
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32. Inck maccoii 10 kr u paauycom 40 cm 3a 2 ¢ yBeJIMYWJI CBOIO YIVIOBYI0 CKOpPOCTh ¢ 10 ¢
11020 ¢ Yemy paBeH Bpamawmuii MmoMeHT cuiibl (B CHU)?

33. Tesi0 paBHO3aMe/lUIEHHO BPalaeTcs M0 OKPYKHOCTH. YKaKUTe HANPABJICHUS BEKTO-
POB JIMHEITHOW M YIJI0BOM CKOPOCTEii, a TAKKe YIJI0BOr0 YCKOpPeHHsl. (OTBET HAIMcaTh OJ1-
HUM YHCIIOM C I(pamMu B yKa3aHHOM TMOPSJKE BETMYMH, Haripumep, 123)

2
5“-_,
e

34. ABTOMOOMJIb IBMKYIIUHCS NPSIMOJMHEHHO €O CKOPOCTHIO 72 KM/4 HAYMHAET TOPMO-
3UTH ¢ yCKOpenueM 2 M/c?. Yepes CKOJIBLKO CEKYH/I OH OCTAHOBUTCS?

35. Kaky1o padoTy HaJ0 COBEPIIUTh, YTOObI 32CTABUTH 00pYy4 Maccoi 4 kr u paauycom 0,5
M KaTHThCSl CO CKOPOCTBIO 2 M/c?

36. Ha pucynke 3ajanbl HanpaBjenus ckopoctu (V) u yckopenus (a) tesaa. Kyaa nanpas-
JICHa PaBHO/IeliCTBYOLIasi CHJI, IPUJIOKEHHBIX K TeJy?

2 r
—

(U]

37. KakoB MOMEHT MHEPUHMH OJHOPOIHOIO0 AucKa Maccoil 10 kr u paauycom 40 cm, Bpaia-
OIIErocsi OTHOCUTEJIbHO OCH, POXO/silllell Yepe3 cepelMHy ero paanyca neprneHanKyJasap-
HO MJIOCKOCTH JQUCKa?

38 KakoBa cpeaHsisi cujia 1aBJIeHHS HA IVI€YO0 NP CTPeib0e U3 aBTOMATA, €CJIM Macca Iy-
Ju m = 10 r, ecaim apromar gesaetr N = 600 BbICTpes10B B MUHYTY, 4 CKOPOCTD IYJIH NIPH
BbLIeTe U3 KaHaJya cTBoj1a V=500 m/c?

39. Ha TeJio Maccoii 2 Kr, Jie:Kallee HA TOPU30HTAJIbHON IOBEPXHOCTH, ACHCTBYET rOpH-

30HTaJbHadA cuiia 2 H. Teso nokourcsa. Yemy paBHa cuiia TpeHus, ecyim Ko3pPpuuuent
TPEeHUs CKOJIbKeHHus paBeH 0,2?
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40. KonbkoOexen Maccoii 70 KI CKOJIB3HT IO JIbY € MOCTOSTHHOM ckopocThio. KakoBa cuiia
TPeHHusl, IelCTBYIOIAsi HA KOHbKOOEKIA, ecJiM KO3I((PUUMEHT TPEeHNS CKOJIbKEeHUSI KOHb-
KOB 110 b1y pasen 0,02?

41. ABTOMOOM/Ib JBMKYIIIMICSI IPAAMOJIMHENHO €O CKOPOCTBIO 72 KM/4 HAYMHAET TOPMO-
3UTH ¢ yckopenneM 2 m/c?. Kakoii myTh Oyaer npoiiieH 10 0CTAaHOBKH B MeTpax?

42. C kaKuM yCKOpeHHeM JABUKeTcs Tes10 Maccoii 10 kr mox geiicrBuem cuiibl S H?
43. CkopocTh aBTOMOOWIIS, IBHAKYLIETOCS BJ0JIb OCH X, 32 20 ¢ yMeHbIIUJIACH ¢ 20 M/C 10
10 m/c. HalizuTe npoeKuuu HAa 0Ch X YCKOPEeHHUs M nepeMenieHus: apTomoomisi? (B kauectse

OTBC€TAa BBCAUTC IIPOU3BEACHNUE OTHUX 3Ha‘leHHfI).

44. ABTOMOONJIb HA IOBOPOTE ABHKETCH M0 OKPYKHOCTH paauyca 20 M ¢ MOCTOSIHHOM 110
MoayJ1o ckopocThio 10 m/c. KakoBo eHTpocTpeMHUTeIbHOE YCKOpPeHHe?

45. luck, Bpamawuuiics ¢ 4acToroii Bpamenus n = 600 06/MuH, mocjie Ha4YaJIa TOPMOKe-
HHUs ocTaHOBMJICH Yepe3 t = 10 ¢. CunTasi BpameHue paBHO3aMelJIeHHbIM, OIIPeleJIUTh,

CKOJBbKO LEJIbIX 060pOTOB c/1eJ1aJ1 AUCK 10 OCTAHOBKH ?

46. YcTaHOBHTE COOTBETCTBHE eIMHUI] H3MepPeHHs

Ckopocth Jx
Yckopenue Mm/c
Cuia M/c?
Pa6ora Bt
MonIHOCTh H

47. OnuH KoHell NPYKUHBI )KECTKOCTHIO K MpuKpenJieH K Teiy, Apyroi 3akpeniéH. Temno
K0J1e0/1eTCSl HA TOPH30HTAJIBHOM MOBEPXHOCTH 0e3 TPeHHs M0 3aKOoHY X(t) = A sin ot.
YcraHoBuTE COOTBETCTBHE MeKAY (PM3MYECKUMHU BeJMYUHAMHU U GopMy1aMHu, NOKa3bIBa-
OIMMH HX 32BUCMMOCTDH OT BpeMeHH.

(ITonckaska: ais psiga GopMysT HCTIONB3YHTE BRIpAXKEHHUE /I COOCTBEHHOM 4acTOTHI KoJieha-
HUH).

KAZ%/2-cos?mt HPOEKIHs CKOPOCTH Tella Ha OCh X
—Aw?sin(ot) MPOEKIIUS YCKOPEHHS TeJia Ha OCh X
Aw cos(wt) MOTEHIMATbHAs SHEPTUs Tena

-kA sin(wt) KHHETHYECKas SHEPTHS Tea
KAZ2/2-sinwt MPOEKIHUS CUJIbI YOIPYTOCTH Ha OCh X

48. AMILIUTY1a TApMOHMYECKHX KoJie0aHuH ToKa 2 A, nepuoa kosaedanmi 0,5 ¢, HavaIb-
Has ¢a3a 1.

Bui0epuTe npaBuibHYyI0 (hopmyary

a) X(t) = 1 sin(2xt+0,5)

0) X(t) = 2 sin(4nt+1)

B) X(t) = 0,5 sin(2xt+1)

r) X(t) = 2 sin(0,5xt+1)

n) X(t) = 2 sin(nt+0,5)
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49. U3mepuTeib CKOPOCTH ABTOMOONJISI, HCII0JIb3yeMbIi ABTOMHCIIEKTOPOM, IOKAa3aJ1, YTO
NPUHUMAaeMas MocJie OTPasKeHUs OT aBTOMOOMJISI YaCTOTA CUTHAJIA CTAJIa MEHbIIEe U3JIy-
yeHHOIi. UTo 1ej1aeT aBTOMOOHIB?

a) mpuOIMmKaCTCS

0) ynaisiercs

B) HEMOABUKECH

T) yCKOpsieTcs

50. Kakoii npouecc onucoiBaercs popmyJaoii X(t) = AoePtcos(mt+@o)
a) TapMOHHYECKOE KoJieOaHue

0) pe3oHaHC

B) 3aryxaroliee Kojebanue

r) OueHus

1) TUTOCKasi BOJTHA

€) 3aTyxaroliee kojiebanue

51. KosiebaTeJbHbI KOHTYP COCTOMT M3 KATYIIKM ¢ HHAYKTHBHOCTHIO 1 I'H U KoH/IeHCcATO-
pa émkocThi0 100 Mk®. Onpeneautb nepuox KojaedaHui.

a) 0,063 ¢

0)63c

B) 6,3 C

r) 0,63 ¢

) 100 ¢

52. Mera/uin4eckasi INIACTHHA MACCOM M K0J1e0/1eTC OTHOCUTEIBHO OCH, PACIIOJIOKEHH O
Ha paccrosinuu L ot eé nenrpa macc. Kakas ¢popmyJia onpenesisier e€ nepuon Kojedanuu?

a)T=27T\/Z
g
6)T=2n\/é

L

B) T =21 |75
NT =21 |—
mgL

n) T =2m./Lmg

53. MasitHuk coBepmaet 120 kosied0anuii B MuHyTy. KakoBa yacrora v u nepuoa xojeda-
Huii T (B cucreme CH)?

a) T=0,008, v=120

0) T =60; v=120

B) T=1, v=120

r) T=2; v=0,5

n) T=0,5; v=2

54. Boioepute npaBuibHoe cy:xkaenue (E, H u V — BekTopa 3/1eKTpHYeCKOro 1 MATHUTHOT'O
10JIeil ¥ CKOPOCTH BOJIHBI):

DNeKTpOMarHuTHasi BOJIHA B BAKyyMe. ..

a) mpojoJibHa, TockoabKy E || H.

0) npononeHa, nmockoibky E ||H || V
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B) MoIepeuHa, nockonbky E nepnenaukynspao H
r) nmornepevna, mockoiasky E u H neprniennuxynspuas V
1) MOKET OBIThH M MPOJOIBHOM, U TIONEPEYHOM

55. Kaky1o JJMHYy BOJIHBI B HAHOMETPAaX HMeeT 3J1eKTPOMATHHTHAS BOJIHA ¢ YACTOTOi
6-10% I'u B Bo3ayX€? (OTBET — 1IEJIOE YKCIIO)

56. B Tabduie npeacTaBjaeHbl JaHHbIE 0 MOJI0KEHUN I'PY3a TOPU30HTAJIbHOI0 NPYKMHHOTO
MasiTHHKA, KoJieb/omerocst B10Jb ocu OXx, B pa3Hble MOMEHTBHI BpeMeHH.

Bri0epuTe U3 ciucKa ABa NPaBUJIbHBIX yTBep:KRAeHusi. OTBET HAMCaTh B BUJIE YUCIA, B KO-
TOpOM MeHbIIas nudpa nepBoi, Hanpumep, 25

t,c 0(0, (04 |06 |08 |10 |12 |14 |16 (18 |20 |22 |24 |26 |28 |30 |32
2

X, 0|5 9 12 |14 |15 |14 |12 |9 5 0 -5 -9 -12 | -14 | -15 | -14
MM

1) npu t = 3 ¢ noTeHUMaIbHAas SHEPTUs NPYKUHBI MUHUMAaJIbHA.
2) Ilepuon kosiebanuii paBeH 2 C.

3) npu t =1 ¢ KUHEeTHYECKas SHEPTUs rpy3a MaKCUMasbHa.

4) AMmuTyzaa konebanuii rpy3a paBaa 15 Mm.

5) Ilonnas MexaHudeckas SHEpPIUsl lapuka ocTaércs MOCTOSHHOM

57. CxoJ1bKO IPOTOHOB (P), HEHTPOHOB (N) M 3J1EKTPOHOB COAEPKUT ATOM OCHOBHOI'0 M30-
TONa Xpoma?

-3 JZ,004
Cepa Xn
24 25
r 51,996 Cr 54,
] Xpom
3|Se _3|R

a)p=28,e=28,n=24
0)p=52,e=52,n=24
B)p=52,e=52,n=24
rp=24,e=52,n=28
np=24,e=24,n=28

58. Uto o3HauaeT noHsiTHE KpacHas rpaHuua ¢porodrddexra?

a) [Ipu pororddexte nznyqarorcs GOTOHBI KPACHOTO I[BETA

6) [Ipu yactore, Oosbiel KpuTHUECKON PoTo3PPeKT He HabmoAaeTcs

B) [Ipu yacrore, MmeHblIel kpuTHueckon potoddekt He HabmoaeTCs

r) [Ipu nnuHe BoHBI, MeHbIIEH KpUTHUECKOH (poTodpdekT He HabmogaeTcs
1) KpacHsrii cBeT He BbI3bIBaeT GoTOdPHEKT

59. Ilepuona nmoJsiypacnaja paauoaKTHBHOIO jeMeHTa 2 qHs. Kakas noast atomoB pacna-
nércs yepe3 4 qus?

a) 100%

6) 75%

B) 50%

T) 25%

n) 10%
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60. /limHa BOJIHBI, IPU KOTOPOi npexkpamaercs ¢goroddgdexr, papaa 330 um. Halingure pa-
00Ty BBIXO0/1a JIEKTPOHOB.

a) 6-:1071° JIx

6) 6:10728 Tx

) 9,9-107%° Tk

r) 1,8-1072% JIx

1) 9,9-1072% JIx

61. Jlazep mommuoctnio 30 Bt ucmyckaer 10?2 ¢poronos 3a 10 cexyna. Haiiaure 1iuny BoJ-
HBI M3Jy4eHHs1 B HaHOMeTpax. (ICIIoNb30BaTh 3HaUeHne mocTosHHoi [Tnanka h = 6,6-1073%)

62. /laBieHne u TeMIiepaTypa raza B cocy/e Bbipocu B 4 pa3a. Kak usmenunJicsi 00bém ra-
3a? (Macca raza HeM3MeHHA)

a) yBenuuuiach B 16 pa3

0) yBenuuunace B 4 paza

B) yMeHbLIMIach B 16 pa3

') yMEHbIIUIIACh B 4 pa3za

1) HE U3MEHUJIACh

63. laBjienue ra3a B cocyje BoIpoc/io B 4 pa3za. Kak u3mMeHun/jiach cpeiHeKBaIpaTHIHASA
CKOPOCTH €ro MoJIeKyJi?

a) yBeJIuuuiIach B 2 pasza

0) yBenuuunace B 4 paza

B) YMEHBLIWJIACh B 2 pa3a

I') yMEHbIINJIAch B 4 pa3a

1) HE U3MEHUJIach

64. Temneparypa raza nonusmiach B 4 pasa. Kak n3aMmeHniacbr KHHeTH4YeCKasi JHEPTHUA ero
MOJIEKYa?

a) yBenu4uiach B 2 pasza

0) yBenmuumiach B 4 paza

B) YMEHBIIWIACh B 2 pa3a

') yMEHbIINJIACh B 4 pa3za

J1) HE I3MCHMJIACh

65. I'a3zy coo0meno koau4ecTBo TemIoThl 800 /[, npy 3TOM €ro BHyTPeHHAS 3HEPIrus BO3-
pocia na 300 I:x. Kakyio paGoty coBepmui ra3 (B a:k0yasx)?

66. I'a3 B repmeTnunoM OaJsiione npu 27°C umeer aasjenue 1 armocdepy. Kakoe nasJie-
HHe Oyner y rasa, eciiu ero remneparypa nosbicurcst Ha 300°C (B armocdepax)?

67. UcTOYHHUKHN KOTepeHTHBIX BOJIH € JUINHOH 4 M pacnosarapTcs B Toukax A u B. Ycuie-
HHe MM YMeHbIlIeHue aMILTUTYAbI KosleOanuii HaOronaercst B Touke C, eciin AC = 28 M,
BC =34 m?

a) YcuiieHue

0) OcnabneHue

B) [IpomexxyTouHOE cocTOsIHKE

r) HeBo3M0xHO OTBETUTH
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68. IloxazaTesb nMpes1oMJIeHHs NePBOH cpeAbl paBeH 1,2 , a BTopoii cpeabl 2,4. Ykaxure, B
KaKOM HAINPaBJIEHNH J0/KEH PACPOCTPAHATBLCS CBeT, YTOObI ObLJII0 BO3MOKHO MOJTHOE
BHYTPeHHee OTPa:keHue, U YeMy PaBeH NpeaeJbHbIN yros npejaovieHus?

a) 13 niepBoii cpenbl Bo BTOpYIO, 90 Tpaaycos.

0) W3 nepBoii cpeasl Bo BTOpYIo, 60 rpagycos.

B) U3 mepBoii cpenbl Bo BTOpYIO, 30 Irpamycos.

r) 13 BTOpOI Cpenbl B niepByto, 60 rpaaycos.

1) 13 BTOpOIi cpeapl B iepByto, 30 rpaycos.

69. /IHeBHOW CBET MPOXOAMT Yepe3 2 MOJISIPU3aToOpPa, YroJ Meskay ONTHYeCKUMH OCSIMHU KO-
TOpbIX cocTaBJsieT 60 rpaaxycoB. Bo cko1bKko pa3 yMeHbIIUTCS HHTEHCHBHOCTH CBeTa?

a) B 2 pa3a

0) B 4 paza

B) B 6 pa3

r) B 8 pa3

1) MurencuBHoCTh OyeT paBHa ()

70. BcraBbTe Hy:KHOE CJ10BO:
HaoJu1101eH1e paaykHoil OKPaCKH TOHKOM MJIEHKH NMPH €€ ocBelleHUuN 0eIbIM IIBETOM 00b-
SICHSIETCS SIBJIEHUEM...

71. AOCoOIIOTHBIN NOKa3aTe/Ib MpeJoMJIeHHs cpeabl paBeH 1,5. Yemy paBHa CKOPOCTH CBe-
Ta B 3TOii cpene?

a) 3-10% m/c

6) 4,5-108 m/c

B) 2:10% m/c

) 1,5-108 m/c

1) 2,25-108 m/c

72. Ilo kakoii (popMyJie MOKHO HAWTH BEJMYHHY TOKA KOPOTKOI0 3aMbIKAHUS HCTOYHHUKA
TOKa?

a) | =U/R
o)l =er

B) | = U/r
r) l=¢/R
n) I=c¢/r

73. CKko1bKO Telia BbIICJUTCS 32 2 MUHYTHI IPH IpoTeKkanuu Toka 0,3 A yepe3 pesucrop
conporuBygenuem 10 Om?

74.Ha pucynke J/IC u BHYTPpeHHe CONPOTHUBJIEHHE KAKIA0T0 HCTOYHMKA TOKA OIUHAKOBbI
u paBHbl € =3 B, r =1 Om. R =2 Om. Yemy paBHsieTcs TOK B nenu?

i

1
| S |

44



75. YUemy paBHa pa3HOCTH NOTEHIHAJIOB MEKAy TOUYKaMH A 1 B Ha cxeme Ha pucyHke?

76. Ha namnoyke Hanucano 200 B, 40 Br. KakoBo e€ conpoTuBjIeHHE B X0J0HOM COCTOS-
Huun?

77. YcTaHOBUTE XPOHOJIOTHYECKYIO NOC/Ie10BATEIbHOCTh OTKPBHITHA 3aKOHOB (PU3HKHU:
a) 3akoH ABOTraapo

0) 3akoH Amrmepa

B) 3akoH Apxumena

r) 3akoH Kynona

1) 3akonsl Papajnes

BOIIpOCbI JJIF MOATOTOBKHU K TECTOBBIM 3alaHUAM

35.Mexanndecknue KoyeOaHus M WX TapameTpsl (dactorta, mepuon). Komebarems-
Hble cucTeMbl. CBOOOIHBIE KOJICOAHUS.

36.Du3nyecKuii MasTHUK, MAaTEMAaTHYCCKUNA MasSTHHK.

37.'apmonnueckue kosebanus. JuddepeHmanpHoe ypaBHEHHE U TIPUMEPHI Tap-
MOHUYECKUX OCHUUITOPOB (MAsATHUKA W DJICKTPHUCCKHH KoJIeOaTeIbHBINA
KOHTYp). AMIuIMTya U daza. DHeprusi KoJeOaHHi.

38.KonebatenpHblli  KOHTYp. CBOOOMHBIE TapMOHHMYECKHE KOJIeOaHUS B
AIIEKTPUUECKOM KOHTYDE.

39.CrnoxeHne rapMOHMYECKUX KOJeOaHWl OJHOTO HAIpaBICHUS U OIMHAKOBOM
4acToThl. bueHus.

40.CB00OOIHBIE 3aTyXaOIIHNE KOJICOaHUS U UX XapaKTEPUCTHUKHU.

41.BeIHYyXKJEHHBIE KOJIEOaHUs, PE30HAHC. AMITTUTYIa U (a3a BHIHYKICHHBIX KO-
ne6anuii. [IpUHIKITBI paTUOCBS3HU U TEJIEBEIAHNUA.

42.BonHoBbIe miporiecchl. BonHbl B ynpyroi cpene. [IpononbHbie U monepeyHble
BOJIHBL. 3BYK. YJIbTpa3ByKoBas J€(EKTOCKOIHUS.

43.1lnockast rapMOHUYECKas BOJIHA U €€ XapaKTepUCTUKH (JJIMHA BOJIHBI, BOJHO-
BOE YKCJIO M BOJIHOBOM BEKTOp, a3oBas CKOPOCThb, ypaBHEHUE BOJIHBI). YpaB-
HEHUE BOJIHBI.

44.Cnektp curHana. HopmanbHas u aHomalibHasi aucnepcus. ['pymnmosasi cko-
pOCTb.

45.2Heprus BOJIHbI, TOTOK YHEPTHUH, INIOTHOCTH SHEPTHH.

46.9ddext Jlomrepa

47.0OcHOBHBIEC CBOMCTBA AJIEKTPOMArHUTHHIX BOJH. [loTok aHepruu. Bekrop Ymo-

Ba-IlovinTHHra. /[elicTBME NMEPEMEHHBIX DJEKTPOMATHUTHBIX IIOJIEW HA YeJIOBe-
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Ka.

48.T'eomeTrpuueckas onrtuka. [lokazarens npenomiaeHus. 3aKOHbI MPSIMOJIMHEHHO-
ro pacnpocTpaHeHus cBeta (oTpaxeHue, npenomieHue). [lonHoe BHyTpeHHEe
OTpaKECHHUE.

49 Mutepdepenuus cBera. YClIoBUS MaKCUMyMa U MUHMMyMa Mpu UHTEpdepeH-
nuu. Pacuer unrepdepeHIIMOHHON KapTUHBI OT JIBYX UCTOUYHUKOB. OnTuyeckas
nnvuHa nytu. Kosbiia HerotoHa.

50.Ucnonb3oBanne uuTepdepeHnn ceera B Texuuke. ['onorpadus. Untepdepen-
LMOHHBIE METOABI KOHTPOJISI MOBEPXHOCTH. [[pocBeTIEHHAs ONTHKA.

51. Mudpakums cBera. [Ipunnun [roiirenca-Openens. Y ciaoBus HAOMIOACHUS -
bpaximm.

52. ludppakuuonHas pemierka. McnonpzoBaHue AMPpPakIIMOHHBIX PEIIETOK B CIEK-
TpaJibHBIX pubopax. Paspemaromias cnocoOHOCTh ONTUYECKUX TPUOOPOB.

53. Audpakius 3I€KTPOMarHUTHOIO U3JIy4€HUs HAa TPEXMEPHOU Tu(paKIUOHHOMN
pemetke. @opmyna Bynwsda-bparra. U3yuenue cTpyKTyphl MaTtepuajoB Jd-
(GpaKIMOHHBIMH METO/IaMHU.

54.TennoBoe n3nyyeHue. AOCOIIOTHO YEPHOE TEJI0. 3aKOHBI U3JTYyYEHHUs YEPHOTO
tena. TemnoBusopel. Mcnonp30BaHne TEIIOBU30POB I KOHTPOJISI OE3AHOIO
COCTaBa, B 1I€(PEKTOCKONUHU COOPYKEHUN.

55.KBanToBas npupoja ceera Kpantopas runoresa u popmyna [lnanka.

56.[Tonspuzanus cBera. EcTecTBeHHBIN U MOJMSIPU30BaHHBIN CBET. J[BoiHOE Tyue-
npenomienue. [lonspuzanus cBeta npu oTpaxkeHuu. 3akoH bproctepa.

S7.IMonsspounsl U MospU3alMOHHBIE TPU3MBI. 3aKkoH Mastoca. Bpamenue mioc-
KocTH moigpu3anuu. CaxapomeTpusl.

58.®otoaddexr. 3akonnl dhoTodrdhPekrra. YpaBHeHHE DUHIITEHHA 1T BHEIIHETO
dboToaddexra. PoTodTEKTPUICCKHUE MPeOOPaA30BATEIN B TEXHUKE.

59.Macca u umitynbe Gorona. OTpakeHHE U MOTIIONICHUE CBETA.

60.Ctpoenune aroma. ['unore3a bopa. 3akoHbI U3TydeHHSI U TIOTJIOMICHUS KBAaHTOB.

®duznyeckre OCHOBBI padOTHI J1azepa. OCHOBHbBIE XAPAKTEPUCTUKH JIa3€pPHOTO
uznnydeHus. [[pumeHnenre n1a3epoB B TEXHUKE U TEXHOJOTHH.

61.CTtpoenune u CBOMCTBAa aTOMHBIX szep. MaccoBoe u 3apsimoBoe uncia. Jledekr
Macchl U HEPTUs CBS3U siipa. PanqnoakTuBHOCTh. DOpMyJibl cMENIEeHUs. 3aKOH
PaIUOAKTUBHOIO pacnaja.

62.YmpaBnsieMble U HEYyIpaBIsSIEMbIC siICpHBIC peakiuu. [lennas peakmus geneHus
anep. [lonstue o sspepHoy 3HepreTuke. Peaknuus cuHTe3a aToMHbIX saep. [lpo-
OJieMa yIpaBisieMbIX SIAEPHBIX PEaKIUil.

63.MnecanpHplii Ta3. YpaBHEHHE MOJICKYJISIPHO-KUHETUYECKOM TEOpUH Ta30B.
CpenHsst KWHETUYECKask SHEPTUSl MOJIEKYJI. Y PAaBHEHUE COCTOSIHUS UAECATBHOTO
rasza. M3onporeccsl.

64.Tepmonunamuka. TepMoauHamMuyeckue mnapameTpbl. BHYTpeHHsIsI 3Heprus u
pabora rasa.
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65.IlepBoe Hauano TEepMOIMHAMUKUA. AMabOaTHUYECKUW TMpolecc. YpaBHEHUE
ITyaccoHna.

66.Btopoe Hauano TtepmoguHamMuKu. OHTponus. CTaTUCTHUYECKOE TOJIKOBAaHHUE
BTOPOTO Hayanaa TEPMOJUHAMUKHY.

67.Peanbnble rassbl. [Ipeaenbl NpUMEHMMOCTH 3aKOHOB MAEAILHOTO ra3a. Y paBHe-

Hue Ban-nep-Baanbsca. Oxukenue razon. Mcnoiap30BaHUE CKUKEHHBIX Ta30B B
TEXHUKE, OBITY, METUIINHE.

68. Terossie neuratenu u ux KIIJ. [ukn Kapuo u ero KIIJ[ ns maeanbHOrO ra-
3a.

69.YMeTh nosydyath ypaBHEHHE TapMOHHYECKUX KOJICOAHUM pa3iMyHbIX (uznye-
CKUX TPOIIECCOB

70.YMeTh 3anuchiBaTh POpPMYIy TapMOHUYECKOTO KOJIEOAHUS W OMPEIENSTh €ro
napameTpbl

71.YmMetb 3anuchiBaTh (HOpMyYITy CBOOOJIHOTO 3aTyXalOIIETro KojieOaHusl U ompe/ie-
JISITH €r0 MapaMeTphl

72.YMeTb uccieoBaTh KoeOanus (PU3NYECKOro U MPYKUHHOTO MasiTHUKA

73.YMeTh 3anuChIBaTh (HOPMYITY TIOCKOM BOJHBI M OMPENETISAThH €T0 MapaMeTphl

74.YMeTh IPUMEHATH 3aKOHBI T€OMETPUUYECKONW ONTUKU

75.YMeTh pacCUMThIBaTh HHTEP(HEPEHIIMOHHYIO KaPTUHY VIS IBYX UCTOYHUKOB H
TOHKOM TIEHKU

76.YMeTh HCIONB30BaTh AUQPPAKIMOHHYIO PEMIETKY ISl OMpPENeICHHS JJIMHBI
BOJIHBI CBETa

77.YMeTb IpUMEHSTh (PU3NYECKUE OCHOBBI PabOTHI Jla3epa, OCHOBHBIE XapaKTepH-

CTUKH JIA3€PHOTO U3IIYUYECHUS.

78.YMeTh ompenensaTb MacCOBOE M 3apsiI0BOE YKCIIA, COCTAB siApa. 3apsii, pa3Me-
PBI M Macca aTOMHOTO siApA.

79.YMeTh IpUMEHSATH 3aKOH PAJAMOAKTUBHOTO pacnafa. OnpeaensTh siaepHbIe pe-
aKIIMU ¥ 3aKOHBI COXPaHEHUS.

80.YMeTh NpUMEHATH OCHOBHOE YPAaBHECHUH MOJICKYJIIPHO- KHHETHUYECKOW TCOPUHU
UJICATbHBIX ra30B. ONpeaensaTh CPEAHIO KBAAPATUIHYIO CKOPOCTh MOJIEKYII.

81.YMeTh mpUMEHSATH ypaBHEHHE COCTOSIHHS HJeadbHOrOo raza Kiameiipona —
MenpeneeBa u U30IPOLIECCOB

82.IlpuMeHeHne 3aKOHA PaBHOMEPHOTO pACIpEACNICHUsS YHEPTUU IO CTEICHSIM
cBOOOMBI. OmpenenieHne CpeIHeH KHHETHYCCKOW SHEPruu JBYOKCHHUS OJIHOMN
MOJIEKYJIBL.

83.YMeTh mpUMEHSITh TEPMOAMHAMUYCCKUN METO/T UCCIICIOBAHNUS, TIEPBOE HAYAIIO

TEPMOJUHAMUKHU. ¥YMETh ONpeAesaTh padoTy ra3a npu U3MEHEHUH ero oobeéma,
KOJIMYECTBO TEIJIOTHI.

84.Haxoauts paboTy uaeanbHOro rasa npu pasaudHbIX u3omnpoueccax. I'paduye-
CKoe u3o0pakeHue padoTel. [IpuMeHeHHe NMepBOTro 3aKOHA TEPMOAUHAMUKHU K
u30mpoleccam
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85.[IpuMeHsTh BTOPOE HaYaI0 TEPMOJTUHAMUKHY.

86.OmnpenensaTh 4ynuciao creneHeid cBoOO bl MOJIEKyJbl. [I[pUMeHITh 3aKOH paBHO-
MEPHOTO pacIpeAesIeHUsI SHEPTUH 110 CTENEHSIM CBOOOIbI MOJIEKYI.

87.0mnpenensaTh CUiIbl U TOTEHIIMAJIbHASL YHEPTUSI MEXKMOJIEKYJISIPHOTO B3aUMO/IeH-
ctBusl. [Ipumensars ypaBHenue Ban-aep-Baansca.

88.1Ipumensatsr ypaBHeHue Ilyaccona, 3amuck GhoOpMysbl IEPBOTO Hadaja TEPMO-
JUHAMUKHA JIJIs1 Pa3JIMYHBIX BUOB IIPOIIECCOB.

89.Omnpenensath oOpaTuMbie ¥ HeoOpaTUMBbIEe mporiecchl. [IpuMensats muka Kapho
u ero KIIJI qys uaeanbHOTO rasa.
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