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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

Ienb: M3MOKUTH B KpaTKOH popMe Kype KiacCHUEeCKON oOmel (hu3uKkH,
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 yvacos o Kypcol
y4eOHOMY TUIaHy 1

OO61mas TpyA0eMKOCTh AUCHUTUIHHBIL:
- 4acoB 288 288
- 3a4ETHBIX €IUHUIL] 8 8
KonTakTHas padora odyuyarommxcst 314 314
¢ mpenojaBaresieM (Bcero), 4acoB ’ ’
U3 Hee ayOUmMopHble 3aHAMUSL, 8CE20 31,4 31,4
B T.4..

JIEKLIUA 12 12

MPAKTUYECKUE 3aHATHUS 8 8

nabopaTopHbIC PAOOTHI 8 8

KA 0,8 0,8

KD 2,6 2,6
CamocTrosiTeIbHAS MOAT0TOBKA K IK3aMeHaM 104 104
B MePHOJ] IK3aMEeHAIMOHHOM cecCHM (KOHTPOJIb) ’ ’
CamocrosiTesibHasi padora (Bcero), 4acoB 246,2 246,2
B T.4. Ha BBIITOJIHCHUE!

KOHTPOJILHOH PabOThI 18 18

pacyeTHO-rpapuIecKoi pabOThI

pedepara

KypCOBOI pabOThI

KYpPCOBOT'O TIIPOEKTA
Buipl MpOMEX)YTOYHOTO KOHTPOJIS OKk3, 3a K3, 3a
Texyumuit KOHTPOJIb (BUA, KOJTHUYECTBO) K(2) K(2)

4.Conep:xaHue JMCHUIIMHBI (MOAYJIfA), CTPYKTYPHMPOBAHHOE 10 TeMaM
(pa3nenam) ¢ ykazaHueM OTBEACHHOIO HA HUX KOJHMYECTBA aKaAeMHUYEeCKHX
YacoB U BUAOB Y4eOHBIX 3aHATHI

4.1. Tembl U KPaTKoe CO/iePKaHue Kypca

Tema 1. MEXAHUKA
1. OcHoBHBbIe NMOHATHUSA MexaHMKU. KuHemMaTMka mnocTynmareJibHOro W
BPaIIATEJIbHOI0 ABHKEHMSI
Pasmepuoctu. Cucrema enunun CU. Cucrema orcuéra. MarepuanbHas TO4-
ka. Paguyc Bektop. CkopocTtb, yckopenue, [lepemenienue. YpaBHeHUsT JBHKECHUS

2. JlunamMuka TBepaoro rejaa. 3akonbl HoroToOHA M BpanieHus.
Nuepuuaneabie cucteMbl otcu€ra. [lepBbiit, BTOpoM, TpeTuil 3akOoHbI HbIOTOHA.
JlnHamMuka BpamaTeapbHOro ABMKEHUsS. MomeHT cuibl. MomeHT nmiyisca. Mo-
MeHT uHepuuu. Teopema IlTeitnepa. OCHOBHOM 3aKOH AMHAMUKHU BPaIIaTEIbHOTO
JBH>KCHUS B CIIy4ae CUCTEMBI TOUEK U B CIydae TBEPAOro Tena. Cuibl yIpyrocTy,
TPEHUS, CONMPOTUBIICHUSA U TIATOTEHHUS. 3aKOH CYXOro TpeHHs. 3aKOH AMOHTOHA.




Cuina conporuBneHusi. 3akoH Ctokca. JIuHelnbii 3akoH ['yka. 3aKkoH 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. [loTeHuumanbHash SHEPrUsi B MOJE€ CUJI TSHKECTH, MOTEHIMAaIbHAs
sHEprust ynpyro aeopMupoBaHHOro Tena. KuHeTtudyeckas sHEprusi Teia Mpu Io-
CTyNaTeIbHOM U BpallaTeIbHOM JIBHKCHUHU.

4. 3aKoHBI COXpaHEHUSI UMILYJbCA, MOMEHTA UMIYJbca. OCHOBBI peJsi-
TUBHCTCKOM MEXaHUKH.
Nmnynece. IlocTynarsl DWHINTENHA B CHEUHUAIBHOW TEOPHUM OTHOCUTEIBHOCTH.
[IpeoOpazoBanus ["ammies B kiiaccuueckoi Mexanuke. [Ipeobpazosanus Jlopenna.
CrnencrBusa u3 npeodpazoBanuil Jlopenua. CrnoxkeHrne cKOpocTel B CHEUAIbHOM
TEOPUU OTHOCUTEINBHOCTU. PensituBucTckas aunHamuka. [lonmnas sHeprus rtena B
CHEUATbHOW TEOPUU OTHOCUTEIBHOCTH. DHEPTUs IOKOS, KUHETUYECKAsl SHEPTHUs
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 noii. [IpuHmMn cynepnosunnu aeKTpudeckoro mnois. CuioBbie
JIMHUAN. DJIEKTPUYECKOE T0JIE B MPOBOAHUKAX U IUAJIEKTpUKax. Teopema ["aycca.
[IpuMepbl MpUMEHEHNS TEOPEMBI. DIIEKTPUUECKUIN JUIIOIb. BEKTOp MOJIIprU30BaH-
HOCTHU. BEKTOD 3JIEKTPUUECKOTO CMEIICHUSI.

6. Konagencaropbl. JHeprusi ¥ NOTEHIHUAJ JIEKTPUYECKOT0 MOJIst
CBsi3b MOTEHIMANA U HANPSHKEHHOCTH. [IpuHIMN cynepno3uiivy i1l HOTeHIMana.
OKBUMNOTEHIMAIbHBIE JIMHUHU. ODJIEKTPOEMKOCTh IMPOBOJAHUKA W KOHJEHCATOPA.
[Tnockuit koHAeHCcaTOp. DHEprust KoHjaeHcaropa. O0bEMHAs TIIOTHOCTh SHEPTUU
anekTpuyeckoro noist. CoeAMHEHNs KOHAEHCATOPOB

7. I1oCTOSIHHBIN JJIEKTPUYECKHUH TOK.
3akod Oma 11 OJHOPOJIHOTO YYacTKa UENHU. DIEKTPUUYECKOE CONTPOTUBIICHUE. 3a-
koH Oma B auddepenuumansHoit Gopme. 3.a.c. 3akoH Oma 711 HEOJTHOPOIHOTO
y4acTka menu. 3akoH Oma g nojgHou uenv. CoequHEeHUs pe3UCTOPOB. 3aKOHBI
Kupxroda. 3akon J[>xoyns — Jlenua.

8. MarnuTHoOe 1oJie ¥ ero XapaKTepuCTUKHU
BekTop MHAYKIIMM MarHMTHOTO NoJsl. JIMHUM MHAYKUWS MarHUTHOrO nois. [Ipun-
uun cynepno3uuuu. 3akoH Ammepa. 3akoH buo — Caapa — Jlannaca, npumepsl
€ro NpUMEHEHUA. MarHuTHbIM MOMEHT BUTKA C TOKOM. Teopema O IHUPKYJIALUU
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BEKTOpAa MarHUTHOM MHAYKUMA. MarauTHoe 1ose B BelecTBe. BekTop HanpskEn-
HOCTH MarHWTHOTO TOJIS.

9. DinekTpoMarHuTHast MHAYKIUA. CaMOMHAYKIMS
Marnutseii notok. IIpaBuso Jlenua. MHaykTMBHOCTh. MTHIYKTUBHOCTH TOPOUA.
DHeprusi MarHuTHOTO 10J14. JIeCTBME MarHUTHOTO TOJI Ha JBWKYIIMACS 3apsij U
toku. Cuibl Ammnepa u Jlopenma. Pabora o nmepemernieHuto nmpoBogHNKa ¢ TOKOM
B MarHUTHOM noJjie. CucrteMa ypaBHeHUI MakcBenia.

Tema 3. PU3UKA KOJEBAHUM U BOJITH

10. MexaHn4eckue U 3JIeKTPOMATHUTHBIE KOJI€OAHNSI M BOJIHBI.
["apmonunydeckue kojieOaHus. YpaBHEHUE U MIPUMEPHI TAPMOHUUYECKUX OCIHILIATO-
pOB (MasTHUKH U DJIEKTPUUYECKUM KOJIEOATEIBHBIM KOHTYP). DHEPTUsl KOJecOaHUM.
CBoOonHbIE 3aTyxarolue KojeOaHus OCHWILIATOpa C MOTEpsIMU. BBIHYKIEHHBIC
KoJjeOanus. AMIUIMTYIa U ¢aza BBIHYKJICHHBIX KoJiebanuil. Pezonanc. CroxeHue
koseOanuii. buenus. Buasl BonH. [110ckas rapMmoHndeckasi BoJIHA (JJIMHA BOJIHBI,
BOJTHOBO€ YHUCJIO U BOJHOBOM BEKTOp, ¢a3oBas CKOPOCTb, YpaBHEHUE BOJHBI).
BosiHOBOE ypaBHEHHE B TPOCTPAHCTRBE.

11. OnTuka. UnTepdepenuns u nudpaxuus 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 TPaHULIE IBYX AUAJIEKTPUKOB. 3aKOH Mairoca.

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 OHATHS TEPMOANHAMUKU. [IepBoe Hayano TepMOJUHAMUKH.
Nneanbublii Ta3. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KUHETUYECKON TEOpHUH Ta-
30B. YpaBHEHHUE COCTOSTHUS MICAIBHOrO raza. Pacnpenenenue sHEprum no cCrerne-
HAM CBOOOJIBI MOJIEKYJI. Pacripenenenne MoIeKyl UIealIbHOTO ra3a 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:kanue TMCUMIIMHBI (MOYJis1), CTPYKTYPHPOBAHHOE M0 TEMaM

Pasznensl u TeMbl Bcero ya- Buipl yueOHBIX 3aHATUH
COB I10 KonraktHas padota CPC
yueOHOMY (AynuTtopHas paboTa)
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| mmamy | JK | b | O3 |
1 Kypc
Tema 1. Mexanuka 96 4 4 3 85
Tema 2. DIEKTPUUECTBO U MarHETHU3M 97 5 4 3 85
Tewma 3. ®usnka kosebaHUil U BOJIH 33 2 1 30
Tema 4. KBanTtoBas ¢pusuka 32 1 1 30
Tema 5. Cratuctuueckas ¢usnka u 16,2 16,2
TEepMOJMHAMHKA
KA 0,8
KD 2,6
KoHnTposnb 10,4
HTtoro 288 12 8 8 246,2
4.3. TemaTHKa NPaKTHYeCKHUX 3AHATHI
KonuuectBo
4acoB
Tema mpakTU4ECKOTro 3aHATUS
BCETO
Tema 1. Mexanuka 3
Tema 2. DJIEKTPUUECTBO U MarHETU3M 3
Tewma 3. ®usnka KoyebaHui U BOJIH 1
Tema 4. KBanToBas ¢pusnka 1
Bcero no kypcy 8
4.4. TemaTuka J1a00paTOPHLIX padoT
Tema nabopatopHoii paboThI KonnyectBo
9acoB
BCETO
N3mepeHre MOMEHTa HHEPLIUU MaXxOBOT'O KOJIECa U CHJIBI TPEHHUS B OIIOPax
Omnpenenenne korpuLreHTa BHYTPEHHETO TPEHUSI )KUIKOCTH IO METOY 4
CTOKCa
Omnpenenenrie MOMEHTa MHEPIIMU TeJla METOAOM KPYTHIIBHBIX KOJIeOaHuH
Omnpenenenne eMKOCTH KOHJIEHCATOPa ¢ TOMOIIBI0 OAJUTMCTHYECKOTO TabBa- 4
HOMETpa
Bcero 8
4.5. TemaTnKa KOHTPOJIbHBIX PadoT
TemaTuka KOHTpPOJIBbHOM padoThl Nel
1. KunHemaTuka mocTynaTeIbHOTO U BpaIllaTeILHOIO JIBH)KCHUH;
2. JluHaMuKa MMOCTYNAaTEIbHOTO JIBMYKEHUS, 3aKOH COXPAHCHUSI HUMITYJIbCA;
3. Mexanuueckas padota, MoiHocTh, KIT/I;
4. DJeMEeHTHI CIIeUAIbHOU TEOPUU OTHOCUTEIBLHOCTH;
5. JluHamuka BpamaTebHOTO ABUKEHUS;
6. MexaHuKa KUJIKOCTEH U ra30B; MEXaHUUECKOE HaIpshKeHHe, 3akoH ['yka;

TemaTnka KOHTPOJIBbHOM padoThI Ne2
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DneKTpocTaThKa
ITocTOsIHHBIN TOK
Marsetusm
KoseGanus u BOJIHBI

ol

5.Y4eOHO-MeTOAUYECKOEe O0ecTevYeHne ISl CAMOCTOSATEIbHOM PadoThI
00y4aromuxcs No JMCHUIJINHE (MOIYJII0)
5.1. PacnpenesieHue 4acoB M0 TeMaM U BHJIaM CAMOCTOSITeIbHO padoThl

Paznensl u TeMBI

Bcero yacos
1o y4eOHOMY
IJIaHy

Bug pabotst

Tema 1. Mexannka

85

CaMocTosiTeNbHOE U3YyYEHHE OTJENbHbBIX
TeM y4eOHOIl JuTepaTyphl. Brinonnenue
KOHTpOJIbHOM paboThl. [loarotoBka k
MIPOMEXKYTOUHOM aTTECTAllUU U TEKYIlle-
My KOHTPOJIIO 3HAHWM.

Tema 2. DNEKTpUUYECTBO U MarHe-
THU3M

85

CaMocTosATENbHOE U3YUEHUE OTIEIBHBIX
TEeM y4eOHOH iuTeparypsl. Beinonnenue
KOHTPOJIbHOM paboTsl. [lonroroska k
IIPOMEKYTOYHOM aTTECTAllMU U TEKYIle-
My KOHTPOJIIO 3HaHUH.

Tema 3. dusuka kojebaHuil u
BOJIH

30

CaMocTOsATENbHOE U3YUYEHUE OTIENBHBIX
TeM yueOHOH uTeparypsl. BeinonHenue
KOHTpOJIbHBIX padoT. Ilogroroska
IIPOMEKYTOYHOM aTTECTAllMU U TEKYIIle-
My KOHTPOJIIO 3HAHUM.

Tema 4. KBanToBas ¢pusuka

30

CaMocTOsATENbHOE N3YUEHUE OTIENBHBIX
TeM y4eOHOH uTeparypsl. Beinonnenue
KOHTpOJIbHBIX padoT. [loaroroska
IIPOMEKYTOYHOM aTTECTAllMU U TEKYIle-
My KOHTPOJIIO 3HAHUM.

Tema 5. Cratuctuyeckas pusmuka u
TEPMOJMHAMUKA

16,2

CaMocTosiTenbHOE N3yUYeHNE OTIEIbHBIX
TeM y4eOHOH uTepaTypsl. BoinoiaHenue
KOHTpPOJIBbHBIX padoT. [logroroska k
IIPOMEXYTOUHOM aTTeCTalluy U TEKYIlle-
My KOHTPOJIIO 3HAHUI.

Bcero

246,2

5.2. IlepevyeHnb yueOHO-METOANYECKOT0 0O0ecevyeHus1 AJIsl CAMOCTOATEIbHO
PadoTHI CTYIEHTOB € YKa3aHMEe MeCTA MX HAXOMKICHH:
- yueOHas nuTepaTypa — oubnuorexa Qumana
- METOIMYECKNE PEKOMEHJAIINH 110 BHIMOJIHEHUIO KOHTPOJIBHOU paboThl —

(OHJT OLICHOYHBIX CPEJICTB;




- METOJUYECKHE PEKOMEHAIMH M0 CaMOCTOSITENIbHON padoTe — callT (pumm-
ana.

6.d0oH/1 OLIEHOYHBIX CPEACTB /1JIsl MPOBeeHHUsI IPOMEKYTOUHOI aTTecTAlMU
00y4aImuxcs Mo JUCUUIIMHE (MOXYJIIO)

CocTaB ¢oHIa OLIEHOYHBIX CPE/ICTB

By oLleHOYHBIX CPENCTB | KonnuecTBo
Texkyuuii KOHTPOJIb
KonTponbHas paborta 2
KypcoBas pabota (KypcoBO# ITPOEKT) Y4eOHBIM IIJITAHOM HE MPEyCMOTPEHO
IIpoMe:RyTOYHBIM KOHTPOIb
DK3aMeH 1
3auer 1

@OHJT OLIEHOYHBIX CPEJCTB MPEJCTABIEH B MPUIOKEHUU K pabouyeld mpo-
rpamme

/.IlepevyeHb OCHOBHOM M IONIOJHUTEJBHOMN JUTEPATYPHI

7.1. OcHOBHas JUTEpaTypa

ABTOpBI, CO- 3arnaBue N3parenscTBO, TOI Komnu-Bo
CTaBUTENIN
JI1.1 | UBnmeB A. [I. | ®usuka : yuebHOE TIOCOOHE Cankt-ITerepOypr : [DnexTpoH-
s By30B / A. JI. BnueB. — | Jlanb, 2022. — 676 c. | HBIH pecypc]
3-e u31., ucrp. 1 JIo. — ISBN 978-5-8114-

5874-5. — Teker :
AJEKTPOHHBIN // JIaHb
: DIIEKTPOHHO-
OubOIMOTEeYHAs CUCTE-
ma. — URL:
https://e.lanbook.com/
book/200429 (nata
oOpareHus:
05.07.2022). — Pe-
KUM JIOCTYIa: JIs
aBTOpH3. MOJIb30BaTE-

nen
JI1.2 | I'paboBckuit Kypc ¢uzuku: yue6. mocobue | Cankr-IlerepOypr : [DnexkTpoH-
P.N. WznarensctBo Jlanb, | HBI pecypc]
608 c. Pexxum nocry-
na:
https://e.lanbook.com/
book/3178
JI1.3 | CaBenweB U.B. | Kypc oOmieit ¢pusuku. B 3 T. Cankr-IlerepOypr.: [D11eKTpOH-
Tom 1. Mexanuka. MoJeky- Jlanb, 2019. + 436, HBII pecypc]
JspHas pU3UKa 500, 320 c.
Towm 2. DnexktpuuecTBO U Mar- | Pexxum mocryna:
"Hetn3M. Boaasl. OnTrka https://e.lanbook.com/
Towm 3. KBaHToBas onTHKa. book/113944
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AtomHas usuka. Duzmka

https://e.lanbook.com/

TBepaoro tena. @usuka atom- | book/113945
HOTO S7pa M JIEMEHTAPHBIX https://e.lanbook.com/
YaCTHUI] book/123463
JI1.4 | bonynos E. H. | bazoBsrii kypc ¢puzuku: mexa- | Cankr-IleTepOypr : [DneKTpoH-
HUKa, MosieKkylsipHas ¢usuka, | [II'YIIC, 2020. — HBIN pecypc]
3JIEKTPOCTATHKA, MOCTOAHHBIN | 319 ¢. — Pexkum no-
AJIEKTPUUECKUI TOK, MarHe- cTyna:
TH3M, BOJIHOBasl OIITUKA, dJIe- https://e.lanbook.com/
MEHTHI KBAaHTOBOHM Mexanuku, | book/156026
ATOMHOM | SIIEpHOMN (PU3HKH :
y4eOHHK
7.2. JlonoJIHUTEILHAS JJUTEPaTypa
JI2.1 | KpaBuenko H. | ®usuka : y4eOHUK U IPAKTH- Mocksa : U3natens- [DnexkTpoH-
1O. KyM JUUI By30B ctBO FOpaiit, 2020. — | HbIi pecypc]|
300 c. — Pexum 10-
cTyma:
https://urait.ru/bcode/4
50821
JI2.2 | Aiizennion A. | ®usuka : y4eOHUK U IPAKTH- Mocksa : U3natens- [DnexkTpoH-
E. KyM JUI By30B ctBO FOpaiit, 2020. — | HbIi pecypc]|
335 c. — Pexwum j10-
cTyma:
https://urait.ru/bcode/4
50504
JI2.3 | Hukepos B. A. | ®u3uka : yueOHUK U npakTu- | Mocksa : U3narens- [DnexkTpoH-
KYM Ul By30B ctBo IOpaiit, 2020. — | HbII pecypc]
415 ¢. — Pexxum no-
cTyma:
https://urait.ru/bcode/4
50293
J2.4 | Sckensun ®uszuka: Mexanuka, Dnektpu- | Mocksa : MUUAT.- 244
A.B. yecTBo. MarnetusMm. Kypce 2009.- 64 c.

JIeKUM: yuebHoe ocodue

8.Ilepeuenns pecypcoB HHPOPMAIMOHHO - TEJIEKOMMYHUKAIIMOHHOM CETH

"UHTepHeT", HEOOXOAUMBIX VISl 0CBOCHMS JUCHUIJINHbBI

1.Odunmanbubiii caliT ¢punuana
2. DnexTpoHHas OUOIMOTEUHAs cUCTeMa

9.MeToanuyecKkue yYKa3aHus JJIs 00y4AIOIMXCS 10 OCBOCHUIO U CIUTIIUHBI

B nmponecce OCBOCHUS JUCHUIINIMHBI CTYACHTBI JOJIKHBI ITOCCTUTDL JICKITHMOH-

HbIC, TA0OPATOPHBIE U MPAKTUYECKHUE 3aHSATHS, MPOBOJUTH CAMOCTOSTEILHYIO pa-
00Ty, BBITIOJTHUTH KOHTPOJIBHBIE PA0OTHI, CIATh 3a4€T U DK3aMEH.

.HGKI_[I/IOHHLIC 3aHATHA COCTABJIIOT OCHOBY TCOPCTUYCCKOI'O O6y“ICHI/IH,

BKJIIOYAIOT B ce0s CUCTEMAaTU3WPOBAHHBIE OCHOBBI 3HAHUI MO TUCHUIUIMHE, KOH-
LHEHTPUPYIOT BHUMaHUE 00Yy4aroIMUXCsl Ha HanboJiee CI0KHBIX U Y3JIOBBIX BOIPO-
cax ¢u3uku. B xozme nekuuil mpenoaaBaTeNb U3JIaracT U pa3bsCHSAET OCHOBHBIE,
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HauOosiee CIOKHbIE MOHITHUS TEMbI, a TAKXKE CBS3aHHBIE C HEW TEOPETUUYECKUE U
MpaKTUYECKUE MPOOJIEMBbI, JAaET PEKOMEHAAIIMHN HA BBITOJIHEHUE CAaMOCTOATEIbHOM
paboThI.

B xone nexumii CTyJIeHTaM peKOMEHYETCS:

- BECTH KOHCIIEKTUPOBaHUE y4eOHOTO MaTepuaa;

- oOpamjaTh BHUMaHUE Ha KaTErOPHUH, MOJOXKEHUS U 3aKOHBI, PACKPBIBAIO-
IIME COJEpKAHHWE TEX WM WHBIX SBJICHUI U MPOLECCOB, HAYYHBIE BBIBOABI M
MPaKTUYECKUE PEKOMEHJALMHU [0 UX PUMEHEHHIO;

- 3371aBaTh MPENOJABATENI0 YTOYHSAIOIIME BOIIPOCHI C LEIBIO YACHEHUS TEO-
PETUYECKUX MOJIOKEHUU.

JUIsl yCHemHOro OBJIAJIEHUSI KypCOM HEOOXOJMMO MOCEIIATh BCE JIEKIIHH,
TaK Kak TEMaTHYECKHUI MaTeprall B3aMMOCBSI3aH MEXKIY COOOM.

[IpakTHyeckue 3aHATUS - OTO aKTUBHas opma yueOHOro mporuecca. SBisi-
IOTCSL JIONOJIHEHUEM JIEKIIMOHHBIX KYPCOB M CaMOCTOSITENIbHOM paboThl 00yuaro-
IIUXCS, @ TAKKE CPEIACTBOM MPOBEPKU YCBOEHUS MMM 3HAHWI, TaBAEMbIX HA JIEK-
IIMU U B NIPOLIECCE U3YUYCHUS PEKOMEHAYEMOW JIuTeparypsl. [IpakTnueckue 3aHs-
THUS BKJIIOYAIOT B ce0s pelIeHne 3a1au.

JIaGoparopHbie pabOTHI - yueOHOE 3aHATHE, B paMKaX KOTOPOI'O OCYIIECTB-
JSI€TCSl TOT WIA WHOW HAy4YHbIA 3KCIIEPUMEHT, HANPABJICHHBIA HA MOJy4YEHUE pe-
3yJbTaTOB, UMEIOIINX 3HAYEHUE C TOUKH 3PEHHUs YCIEIIHOIO OCBOCHHUS CTY/ICHTA-
MU y4eOHOI MpOrpaMMbl.

ITo pe3ynbraTaM NpoBeACHHOMN J1abOpaTOpHOM pabOTHI CTYJEHTOM BBITIOJI-
HSIETCA OTYET, /i€ MPUBOJATCA BCE HEOOXOANUMBIE BBIUMCIEHUS, 3a0JHAETCA Ta0-
JUIA pe3yJbTaTOB WIHM JAETCs OMMCAHUE OMbITa C 005S3aTeNbHON 3aUChI0 XUMHU-
YECKUX YpaBHEHHUH M BBIBOAOB. KaXIyl0 BBINOJHEHHYIO JTA0OpATOPHYIO PaboTy
CTYJEHT 00s3aH 3alllUTUTh; HA 3aLIUTE CTYJCHT JAOJKEH MOKa3aTh 3HAHUE TEOPUHU
U METOJI0OB M3MEPEHMUsI, UCIIOJIb3YEMBIX B JIaHHOM paboTe; yMeTh (GOpMyINpOBAThH
¥ MOHMMAaTh BCTPEYAIOIIMECS B JJaHHOW paboTe 3aKOHOMEPHOCTH; 3HATh OIpEJe-
JICHUSI BCEX BCTPEYAIONIMXCS B pa00OTE MOHITHI U BEJIMYUH;, YMETh aHAJIM3UPOBAThH
U OOBSCHATDH MOJTYUYEHHBIE PE3yJIbTaThl U (HOPMYIUPOBATH BHIBOIBI.

BaxxHol 4YacTbi0 CaMOCTOSITENIbHOW palOOThlI SIBISETCS UTCHUE YYEOHOU U
HAy4YHOU JTUTEpaTyphl. B pamkax caMOCTOSITEIbHON pabOThI CTYJICHT JIOJKEH pac-
CMOTPETh TEOPETUUYECKUN MaTE€pUANl, KOTOPbIM HE BBIHOCUTCSA Ha JICKIIMOHHBIN
Kypc.

YacTblo caMOCTOSITENBHOM pabOTHI SBIISIETCS BBINOJHEHHE KOHTPOJIBHBIX
pabort. [Ipexe 4yem BBIMOIHATH 3aJJaHUsl KOHTPOJBHBIX padboT, HEOOXOUMO U3Y-
YUTh TEOPETUUYECKUN MaTepuall, 03HAKOMUTHCSI C METOJAMUYECKUMU YKa3aHUSIMU T10
BBITIOJIHEHUIO KOHTPOJBHON pa®oThl. KoHTposbHBIE pabOThl BKIOYAIOT TEOPETH-
YEeCKyl0 M MPAKTUYECKYI0 4YacThb. B pamMkax NpakTUYECKOM YacTu CTyJeHTaM
HEOOXOMMO PEIINTh 3aJauu, CTPYIIIMPOBAHHBIE 110 pa3/ieiaMm.

BrinonHeHne u 3amumTa KOHTPOJIBHBIX pa0OT SBISETCS HEPEMEHHBIM YCIIO-
BHEM JIJIsl JOIMYCKa K 3K3aMEHy W 3a4eTy. Bo BpeMsl BBINOJIHEHUSI KOHTPOIbHBIX
pabOT MOYKHO MOJIYYUTh TPYHIOBBIE WM WHIUBUAYAJIbHbIE KOHCYJIbTALIUU Y Mpe-
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MO/1aBaTES.
[ToaroToBKa K 9K3aMeHYy U 3a4eTy MPeIoJaraeT:
- U3y4YEHUE PEKOMEHAYEMOM JTUTEPATYPHI;
- U3y4YEHHUE KOHCIIEKTOB JICKIIHIA;
- BBITIOJIHEHHE U 3aIIUTa KOHTPOJIbHBIX paloT.

10.ITepeyenb nHGOPMAIUMOHHBIX TEXHOJIOT Wi, IPOrPAMMHOI0 O0ecnevYeHns: U
UH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM, HCIOJIb3YyeMbIX
MPHU OCYLIECTBJICHUM 00Pa30BaTEJIbHOI0 MPOLECCa MO IUCHUIIIINHE
[IporpammHuoe obecrniedeHue sl MPOBEICHUS JEKIHM, JEMOHCTpAIUU Mpe-
serTanuii: Microsoft Office 2003 u BbIIIC.

IIpogeccunonanbHubie 0a3bl JAHHBIX,
HCII0JIb3yeMble /ISl H3yYeHusl JUCHUILINHBI (CBOOOTHBIN J0CTYIN)

Nudopmanmonnas cucrema «EamHoe okHO nocTyna K MH(DOpMaMOHHBIM
pecypcam» -
http://window.edu.ru/catalog/resources?p rubr=2.2.74.6

11.0nucanne MaTepuaJbHO - TEXHUYECKOH 0a3bl, HEOOXOAUMOM 15l
OCyIIIeCTBJIEHUSI 00Pa30BaTEJIbHOI0 MPOLECCA MO AMCIUIJINHE

11.1. TpeOoBaHus K ayAUuTOPUAM (IIOMELIEHUSAM, KAOUHETaAM) J1JIs1
NMpoBeeHNUS 3AHATHH C YKa3aHUEM COOTBETCTBYIOLIET0 OCHAIICHMSI

YuebHas ayauTopus A1l IpOBEACHUS yUEOHBIX 3aHSATUN, TPEYCMOTPEHHBIX
MporpaMMoi crenrainTeTa (MIPOBEICHUE 3aHSATUN JIEKIIMOHHOTO THWIIA, 3aHSATUN
CEMHUHAPCKOTO THIA, TPYIIOBBIX U WHAWBUIYAJIbHBIX KOHCYJbTAlMi, TEKYIIErO
KOHTPOJISL ¥ MPOMEXKYTOUHOU artectanmu) - ayautopus Ne 401. Crnernuanu3upo-
BaHHAasi MeOeJIb: CTOJIbI YYEHUYECKUE - 32 IIT., CTYJIbS YUYeHU4Yeckue - 64 mr., 1oc-
Ka HacTeHHad - | mT., cTon npenogasarens - 1 wr., cTyn npenojasarens - 1 mir.
TexHuueckue cpencrTBa OoOydeHHMs: TIEPEHOCHON HKpaH, NMEPEHOCHOW MPOEKTOp,
HOYTOYK. Y4eOHO-HarJsHbIe MOCOOMs, 00ECeYNBAIOIINEe TEMAaTUUECKUE HILTIO-
CTpaluy, COOTBETCTBYIOIIME pabouell ydeOHOM MmporpamMme AUCHUIUIUHBI - KOM-
IJIEKT Mpe3eHTalui (XpaHuTes Ha Kadeape).

11.2. IlepeyeHnb J1a0OPATOPHOTO 000PYA0OBAHUSA

VYyebOHast ayquTopus 1S IPOBEICHUs YU€OHbIX 3aHATUM, IPEyCMOTPEHHBIX
IPOrpamMMoOi crieruannTeTa (MpoBeAeHUE 3aHATHI CeMUHApPCKOro Trma) - Jlabopa-
topust «Dusukay, aynutopus Ne 312. CrnenuanuzupoBaHHas MeOemb: CTOJIBI y4e-
Hu4eckue - 11 mwr., cTysbd yueHnuyeckue - 27 1T., J0CKa HACTeHHas - 1 mT., CTOJ
npenojasarens - 1 mrT., cTyn npenojasarens - 1 mr. JlaboparopHoe o6opymoBa-
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Hue: cymminbHbli mkad CHOJI - 1 mwr., amnepmeTp AeMOHCTPAallMOHHBIN - 1 mIT.,
BEChl HACTOJbHBIC - | IIT., BEChl TEXHUYECKUE C pa3HOBecamu - | IIT., yHUBEP-
caibHbIN ucTouHMK TuTanust YUII-2 - 1 mt., Hacoc KomoBckoro, anmapat Kiem-
Ma-/lezopMa, TepMOMeTp JAEMOHCTpanMoHHbIH - 1 mT. JlabopaTopHbIe CTEHJBI:
«M3yyenne cOOCTBEHHBIX KOJICOAHMM MPYKUHHOTO MasTHHKa», «CHSITHE BOJIBT-
aMIIEPHBIX XAPAKTEPUCTHUK IJIEKTPOHHOU JaMmbly», «OmnpeneneHne ropu30HTaAIb-
HOW COCTaBJISIIONIIEH BEKTOpPA HANPSHKEHHOCTH MarHUTHOTO MOJISI 3eMiiny, «3yde-
HUE€ 3aKOHOB BpAIIATEIBHOTO ABWKEHUS», «OIpeneneHrue OTHONIECHUS TeIIOeM-
KocTel Bo3ayxa metonoM Kiiemmua-/[ezopmay, «3HAKOMCTBO ¢ pabOTOW 3JeK-
TpoHHOTO ociuuiorpada», «3mMepeHne MOMEHTa WHEPIIMH MaxXxOBOTO KoJjieca U
CWJIBl TpPEHHsS B omopax», «Omnpenencaue Kod(pGUIIMEHTa BHYTPEHHETO TPCHHS
KUJKOCTH TI0 METOAY CTOKcay, «OmnpeaeieHue MOMEHTa MHEPIUU Tella METOJIOM
KPYTUJIBHBIX KoJieOaHuil», «CHITHE BOJIBT-aMIIEPHBIX XapaKTEPUCTHK CEIEHOBOIO
1M T€PMAHUEBOr0 BBINPSIMUTEINCHY, «OnpeaeeHne eMKOCTH KOHAEHcAaTopa ¢ MOo-
MOIIBI0 0AJUTMCTHYECKOT0 TajdbBaHOMETpa», «M3MepeHne yaenbHONW HHTErpalib-
HON YyBCTBUTEJIBLHOCTH U CHATHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU (POTOIIEMEH-
Ta ¢ BHyTpeHHEM (otodrdpdexkTom doToconpoTuBieHUs», «ONpeaeIeHUe AIMHBI
CBETOBOM BOJIHBDY, «OnpeaeiaeHue KOHIIEHTPAlMM BOJIHOTO pacTBopa caxapa Io
CPEICTBOM MOJIsIpUMETpay, «OnpeneneHue paanyca KpUBU3HbBI JIMH3bI C TIOMOIIBIO
koJiel] HploTOHa, MOJTy4eHHBIX B MOHOXPOMATHYECKOM CBETEe», «OnpeneneHue no-
Ka3aTresis MPEJIOMIICHHS CTEKJIa C MOMOIIBI0 MUKPOCKOMay, «OnpeiesieHne 3aKoHa
Mamtoca». YueOHO-HArISIAHBIC TOCOOMS - KOMILJICKT IUIaKaTOB.
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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 pemaTs MHKEHEPHbIE 3a7aul 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. IlpuMmeHsieT ecCTeCTBEHHOHAYYHbIE METOJIbI TEOPETUYECKOTO U
HKCIIEPUMEHTAJIBLHOTO HMCCIEAOBAaHUSA OOBEKTOB, MPOLIECCOB, SBJICHHM; MPOBOAUT
DKCIEPUMEHTHI 110 3aJaHHOM METOJAMKE U aHATU3ZUPYET PE3YIbTATHI

1.2.

Jtanbl GopMHUPOBAHNSA KOMIIETEHIUI B MpoLecce

OCBOCHHMS y4eOHOM IMCHUIJIMHBI

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 moka3arejieid U KpUTEpHeB OIEHMBAHUSA KOMIETEHUMA Ha
Pa3JIMYHBIX JTanax ux (pOpMHUPOBAHUS, ONIMCAHUE IIKAJ OLEHUBAHUS

2.1. lloka3aTen U KPUTEPUHU OLIECHUBAHNS KOMIIETEHIIHI
HA Pa3JIMYHbIX 3Tanax ux GopMupoBaHus

Ortan popmupo- | Kox xomme- | Ilokazarenu ore- Kpurepun Crioco0wI o11eH-
BaHUs KOMIIETEH- | TEHIUH, UH- | HUBaHUA KOMIIE- KH

887041 JIAKATOpA TEHIINHN
Oran 1. ®opmu- OIIK-1 -[IOCEIIEHUE  JIEK-| -HAJIMYUEe KOHCIIEKTA | y4YacTUe B JIHC-
poBanue Teope- | (OIIK-1.2, | HMOHHBIX W TMpak-| JIGKIMA IO BCEM Te- | KyCCUU
tnueckor  6a3wl | OIIK-1.3) | TMyeckux 3aHSATHH; | MaM, BBIHECEHHBIM Ha
3HaHUH’ - BEJEHHE KOH-| JIEKIIMOHHOE O0CyX-

CIIEKTA JIEKIIW; JICHUE;

Oran 2. ®opmu- OIIK-1 -BBIIIOJIHEHUE JIa- | -3aJa4M pEelIeHbl BEp- | - HaIlHCAHUE
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poBanue ymenmii | (OIIK-1.2, | GopaTopHbIX pa- | HO oTdyeTra IO Ja-
(pemenne 3amaum | OIIK-1.3) | Gor; - 3amaHus J1aboparop- | 60paTOpHBIM
1o o0pasiry) - pelieHue 3adad | HIX paboOT BBINOJHE- | 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  BBINOJ- | THI HMMEIOT TIOJOXH- | pabOTHI
MPAKTUYECKOTO OIIK-1.3) | HEeHHBIX KOH- | TEJIbHYIO PELEH3UI0 U
UCIIOJIb30BaHUS TPOJBHBIX paboOT JIOTTYIIECHBI K 3alIUTe
3HAHUN U YMEHUI
Oran 4. [IpoBepka OIIK-1 - YCIICIIHAs 3allli- | - OTBETHI HA BCE BO- YCTHBIH OTBET
ycBoeHHoro Ma- | (OIIK-1.2, | Ta KOHTPOJIBHBIX IIPOCHI IO KOHTPOJIb-
Tepuaia OIIK-1.3) | pabor; HBIM paboTam;
-9K3aMEH; - OTBETHI HA BOIIPOCHI
- 3a4eT HK3aMEHALMOHHOTO
ousnera, Ha BOIPOCHI
3ayeTa U Ha JIONOJHU-
TEJIbHBIE BOTIPOCHI
2.2. Kpurepuu onieHUBAHUSI KOMIIETEeHIHI

110 YPOBHIO X C()OPMHPOBAHHOCTH

Kox kommeren-

YpoBHH c(HOPMHPOBAHHOCTH KOMIICTCHIIUN

LIUH, UHIUKATOD 0a30BbIit CpeaHu BBICOKUH
OIIK-1 3HaTh: 3HaTh: 3HaTh:
(OIIK-1.2) - OCHOBHBIE ()U3MYECKHE | - OCHOBHBIE (u3MUe- | - OCHOBHBIE (pu3mue-
SIBIICHUS, CIUHUIBI W3- | CKHE SIBIICHUS, CJMHH- | CKHC SIBJICHWS, CIMHM-
MepeHus  (GU3NYECKUX | IIbl U3MepeHus pusude- | bl U3MepeHus: GHusn-
BEJIMYMH. CKUX BEJINYUH; YECKUX BEITUYHH;
YMmerh: - OMbBITHBIE O0OCHOBa- | -  (yHIAMEHTAIbHbIC

- IPUMEHSATH METOJIbI
TEOPETUUYECKOTO HUCCIIe-
JIOBaHUS (PU3NUECKUX
SIBJIEHUM, IIPOLIECCOB U
00BEKTOB.

Baanern:

- MaTeMaTHYEeCKUMH Me-
TOAAMU PELICHUS] TUIIO-
BBIX 3aja4.

HUS OCHOBHBIX (H3H-
YECKUX 3aKOHOB.
Ymern:

- IPUMEHSATH METOBI
TEOPETUYECKOI0 UCCIIe-
JIOBaHUS (PU3UUECKUX
SBJICHUI, POLECCOB 1
00BEKTOB;

- IPUMEHSTH METO/bI
9KCIIEPUMEHTAIBLHOTO
rccaeaoBaHus pusnde-
CKHX SIBJICHHM, IPOLIEC-
COB U OOBEKTOB.
Baapers:

- METOJlaMU DJKCIepH-
MEHTAJIBHOTO HCCIIEN0-
BaHUA (U3UYECKUX SIB-
JICHUH, TIIPOLIECCOB U

IIOHATHA, 3aKOHBI 158
TEOPUH  KJIACCHUYECKOU
U COBpPEMEHHOHN (u3u-
KU,

- ONIBITHBIE OOOCHOBa-
HUSL OCHOBHBIX (U3HU-
YCCKHUX 3aKOHOB.
YMeTh:

- HpI/IMeHSITB METOAbI
TEOPETHUYECKOT0 UC-
cienoBanus puznye-
CKUX SIBJICHUH, IIPOLIEC-
COB B 00BEKTOB;

- IPUMEHSTH METObI
BKCHepI/IMeHTaJ'IBHOFO
UCCIeoBaHus Qu3nde-
CKMX SIBJICHHM, ITpOLIEC-
COB 1 00BEKTOB;
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00BEKTOB

- MATCMATHYCCKUMHU
METOIaMH pelICHUS
TUIIOBBIX 3a/J1a4.

- aHAJIM3WUPOBaTh pe-
3yJIbTaThl  HCCIIE0Ba-
HUSL.

Baaners:

- METOJIaMHU TEOpeTHYe-
CKOTO  HCCJICIOBAHUS
(bU3NYeCKUX  SIBIICHHIA,
MPOLIECCOB U 0OBEKTOB
- METOJaMH 3KCIICpH-
MEHTAJIBHOTO HCCIIEIO0-
BaHUS (U3UYCCKUX SIB-

JIEHWM, TIPOLIECCOB U

00BEKTOB

- MareMaTH4eCKUMH

METOJlaMU  pELICHUS

TUIIOBBIX 3a7a4.
OIIK-1 3HaTh: 3HaTh: 3HaTh:

(OIIK-1.3) - METOJIMKY NPOBEICHUA | - METOAMKY IpPOBEIE- | - METOIUKY IIpOBENE-
JKCIIEPUMEHTOB. HUS DKCIIEPUMEHTOB HUS DKCIIEPUMEHTOB
Ymers: -OCHOBHOE 000py/I0Ba- | -OCHOBHOE 00OpyAOBa-
- NpoBOAMTH (u3Mue- | HUe [N TNPOBENEHUs | HUe Uil HPOBEIEHUS
CKHE HM3MEpEHHS. SKCIIEPUMEHTOB. AKCIIEPUMEHTOB
Baapers: Ymern: - MaTeMaTHYyeCcKHue Me-
-METO/JMKOW MOCTAaHOBKU | - MPOBOAUTH (u3Hue- | ToAbl 00pabdOTKHU JaH-
(GU3UUECKOro 3KCIEpH- | CKUe HU3MEpPEHUS HBIX.

MEHTA. - oOpabartbiBaTh pe- | YMeTh:

3yNnbTaThl (PU3MUECKUX | - TPOBOJUTH (pH3UUe-

U3MEPEHUM. CKHE U3MepeHUsd

Baagers: - o0OpabateIBaTh pe-

-METOAMKON IOCTaHOB- | 3yJNbTaThl (PUINYECKUX

KU (DU3MYECKOTO DIKC- | U3MEPEHUH;

NepuMeHTa - TOpeICTaBIATh  pe-

-METOZAMH pacyueTa Io- | 3yJIbTaThl JKCIIEPUMEH-

IPEIIHOCTEN  U3Mepe- | Ta.

HUW IIpy 1poBeneHuu | Biaagers:

(U3NYECKOTO 3KCIEpH- | -METOJIMKOM IOCTaHOB-

MEHTA. K (PU3UYECKOTO IKC-
IEpUMEHTA
-METO/JaMU pacuera
MOTPELIHOCTEN  U3Me-
pEHUI IPU IPOBEICHUH
(bU3MUIECKOro JKCIepH-
MEHTA.
- HaBbIKAMU aHaIM3a
AKCIIEPUMEHTAIIbHBIX
JTAHHBIX.

2.3. kaJjbl oueHUBaAHUS (POPMHUPOBAHUSA HHIAUKATOPOB I0CTUKEHUSI

KOMIIeTeHI NI
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a) llIkaja oueHNBAHUS KOHTPOJbHBIX PadoT

Ikama oneHUBaHUA Kputepuu onennBanus

3ayTeHo Wupukatop OOCTHMXKEHUH KOMIETEeHIMH c(hopMUpOBaH Ha
YPOBHE He HUXe 0a30BOro.

JlaHbl OTBETHI Ha BCE TEOPETUYECKHE BOIPOCHL. Bce pacuersl
BBINOJIHEHBI BEPHO U UMEIOT HE00XOAUMBbIE IOSCHEHMUSI

He 3aureno Wupukatop OOCTHM)KEHUH KOMIETEeHIMH c(opMuUpoBaH Ha
YPOBHE HHKE 0a30BOTO.

B pacuerax momymieHsl OIIMOKH, HEOOXOIUMBIC TOSCHEHHS OT-
CYTCTBYIOT, UMEIOTCS] OIIMOKH B TEOPETHUECKUX BOMPOCAX.

0) IlIkana oneHUBAHUS IK3aMeHAa

[Mxana OLICHUBAaHUA KpI/ITepI/II/I OLICHUBAHUA
OLICHKAa «OTJIUYIHO» I/IHI[I/IKaTop ,Z[OCTI/I)KGHI/Iﬁ KOMIICTCHIIH C(bOpMI/IpOBaH Ha BBI-
COKOM YPOBHC W CTYACHT OTBCYACT Ha BCC AJOIIOJHUTCIBHBLIC
BOIIPOCHKI.

Teoperndeckoe coaep:KaHUe TUCHUILUIMHBI OCBOEHO IIOJHO-
CTbto, 0e3 mpobenoB. CTYJEHT AEMOHCTPUPYET IMOJIHOE COOT-
BETCTBUC 3HaHI/If/'I, YMCHI/Iﬁ M HABBIKOB ITIOKa3aTCJIsIM W KPUTC-
pHSAM OLICHUBAHHS WHIMKATOPOB JOCTHYKCHUS! KOMIETECHIINU Ha
dopMupyeMOM AHUCUUIIMHON ypoBHe. Omnepupyer mpuoodpe-
TEHHBIMH 3HAHUSMM, YMEHMSIMU U HaBbIKAMHU, B TOM 4YHCJE B
CUTyalusax MOBBIIIEHHON CI0KHOCTH. OTBEUaeT Ha BCe BOIIPO-
chbl Ousera 6e3 HaBOJAIIMX BOIIPOCOB CO CTOPOHBI MpemnojaBa-
tens. He ucnpIThIBaeT 3aTpyHEHUH IPU OTBETE HA JOMOJHU-
TeJIbHBIE BONPOCHL. 3aJjauy pelnsl IPaBUIbHO.

OLICHKA «XOPOLIO0» Wuaukatop JOCTHM)KEHUI KOMIETEeHIMH c(OopMUpOBaH Ha
CpelHEM YPOBHE, HO CTYJIEHT apryMEHTHpPOBAaHHO OTBEUYAEeT Ha
BCE JIOIIOJIHUTENBHBIE BOIIPOCHI;

- WHJIUKATOP JOCTIXKCHHH KOMIIETEHIIMH C(HOPMHUpPOBAH Ha
CpeIHEM ypOBHE, WM Ha 0a30BOM YpPOBHE, HO CTYACHT yBe-
PEHHO OTBEYAET HA BCE JONOJHUTEIBHBIE BOIIPOCHI.
Teopernueckoe conpepkaHUe TUCLMILIMHBI OCBOEHO IIOJIHO-
cTblO, 0e3 mpob6enoB. CTYAEHT JEMOHCTPUPYET IMOJIHOE COOT-
BETCTBUEC 3HaHHﬁ, YMeHI/Iﬁ M HABBIKOB ITIOKa3aTCJIsIM U KPUTC-
pHSAM OLIEHWBAHUS NHIUKATOPOB JTOCTHKEHUSI KOMIIETEHIIMM Ha
dbopMupyeMOM AUCHUIUIMHONW ypoBHe. Omnepupyer mnpuoodpe-
TEHHBIMH 3HAHUSIMHU, YMEHUSIMU U HaBbIKAMH; €r0 OTBET MpEa-
CTaBJIsIET TPAMOTHOE M3JIOKEHHE Y4eOHOro Marepuana Io Ccy-
IECTBY; OTCYTCTBYIOT CYIIECTBEHHBIE HETOUHOCTH B (hopMy-
JIMPpOBAHHUHU HOHHTI/Iﬁ; MMPaBUJIBHO HPHUMCEHCHBI TCOPCTUYCCKUC
MI0JIO’KEHUS, TIOATBEpKAEHHbIE IpuMepamu. Ha nBa teoperu-
YCCKHX BOIIpOCa CTYJACHT JaJI MMOJIHBIC OTBETHI, HA TpeTI/Iﬁ - IIpu
HaBOJAILIMX BoIpocax mpenogasarens. [lpu orBere Ha 1o-
HOJTHUTENbHBIE BOIPOCH! JAOIMYCKAET HETOYHOCTH. 3ajady pe-
IAJI.
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OLICHKA «YAOBJE€TBOPUTE/Ib-
HO»

- UHaukaTop MOCTHXKEHHUM KOMITETeHIIMKM C(hOPMHUPOBAH Ha Oa-
30BOM YPOBHE;

- UHJUKATOp AOCTHKEHUS KOMIIETEeHIIMH chopmupoBaH Ha Oa-
30BOM YpOBHE, JIpyTM€ Ha CPEIHEM YPOBHE, HO CTYIEHT 3a-
TPYIHSETCS] OTBETUTH HA JJOTIOJHUTEIbHBIEC BOIPOCHI.
Teopernueckoe cojiepkaHuEe AUCHMUILUIMHBI OCBOCHO YaCTUYHO,
HO TpoOJIeMbl HE HOCST MPHUHLIMIUAIBLHOTO Xapakrtepa. Cty-
JICHT IEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUM, YMEHUI
Y HaBBIKOB MOKA3aTelsIM U KPUTEPUSM OLEHUBAHUS WUHIUKATO-
POB JOCTHKCHHSI KOMIETCHIIMA Ha (POPMUPYEMOM JMCIIHUILIHU-
HOM ypOBHE: JOIYCKalOTCS 3HAYUTENIbHbIE OIIMOKH, MPOSIBIIS-
€TCsl OTCYTCTBUE 3HAHUU IO PSAY BONPOCOB. 3aTPYIHSAETCS OT-
BEYaTh Ha JONOJHUTEIbHBIE BONPOCHL. 3a1audy pemni Ha 50%.

OLICHKA «KHECYAOBJIETBOPHU-
TECJIbHO»

WHaukaTtop MNOCTHKEHHS KOMIETEHUMH C(HOPMUPOBAH Ha
ypOBHE HUke 0a30BOr0 U CTYIEHT 3aTPYIHSETCS OTBETUTh HA
JIOTIOJIHATEIIbHBIE BOIIPOCHI.

Teopetnyeckoe coaepKaHue TUCLUIUIMHBI OCBOEHO YaCTUYHO.
CTyneHT NeMOHCTPUPYET SIBHYIO HEJOCTATOYHOCTb WM IOJI-
HOE€ OTCYTCTBUE 3HAHWM, YMEHUN U HAaBBIKOB Ha 3a/JlaHHOM
ypOBHE C(POPMHUPOBAHHOCTH HHAUKATOPOB JOCTHXKEHHUS KOM-
IIOTEHIIUU.

B) llIkaja ouneHnBaHud 3a4eTa

[Ixana oneHuBanus

Kpurepnun onieHMBaHus

3auTeHo

Wuaukatop JOOCTHMXKEHUH KOMIETEHIMH c(opMUpOBaH Ha
YpOBHE HE HIKE 0a30BOr0 M CTYJIEHT OTBEYAET Ha JOIOJIHU-
TEJBbHBIE BOIIPOCHI

-IIPOYHO YCBOWJI PEyCMOTPEHHBIN IPOrpaMMON MaTepua;

- IPaBUJIBHO, apTYMEHTHUPOBAHO OTBETUII HA BCE BOIIPOCHI;

- MOKa3aj IIyOOKHE CHUCTEeMaTH3UPOBAHHbIE 3HAHUS, BIAJEET
IIPUEMAMH PACCYXKJEHUS U CONOCTABIISIET MaTepuai U3 Pa3HbIX
HMCTOYHUKOB: TEOPUIO CBS3BIBAET C MPAKTUKOM, APYTUMU TEMaMU
JAaHHOTO Kypca, APYTUX U3y4aeMBbIX IIPEIMETOB;

- 0e3 O1KOOK BBIOJIHUI MPAKTUYECKOE 3a/1aHNE

He 3auteno

Wuaukatop JOOCTHM)KEHUH KOMIETEeHIMHM c(opMUpOBaH Ha
YpOBHE HUXKE 0a30BOr0 U CTYAEHT 3aTPyIHSAETCS OTBETUTh Ha
JIOTIOJTHUTEIIbHBIE BOTIPOCHI.

BricTaBnsiercs cTyneHTy, KOTOpbli He cipasuiics ¢ 50% Borpo-
COB U 3a/laHUil Ousera, B OTBETaX Ha JPyrue BOINPOCH! JOMYCTHII
CylLIeCTBeHHbIE OMMOKU. He MOKeT OTBETHTHh Ha JTOMOJHUTEINb-
HBIE BOITPOCHI, IPEJJI0KEHHBIE TPENOAABATEIEM.

3. TumnoBbie KOHTPOJIbHbIE 32/IaHUSI M HHbIE MATEePHAJIbI, He00X0IUMbIEe
JJIS OLCHKH 3HAHM, YMEHHH, HABbIKOB, XapaKTEePHU3YyOUIUX ITAlbl

(GopmMupoBaHus KOMIIETEHIIUI

Kon Oramnbl GOPMUPOBAHHS KOM- TunoBsie 3a7aHUs
Komnerenmuu, METEHLUN (oLleHOUHBIE CpPeICTBA)
WHJIUKATOD

OIIK-1 (OIIK-1.2, | Otam 1. ®opMmupoBaHUE TEO- | - JUCKYCCHUS: BOTIPOCHI I 00CYXK/Ie-
OIIK-1.3) peTrdeckoi 6a3bl 3SHAHUN HUsl (METOANYECKUE PEKOMEHAAIINHT
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JUIs IPOBE/ICHUS IPAKTUUECKUX 3aHs-
THI)

Oran 2. PopMHpOBaHUE yMe- | - HAIIMCAHUE OTYeTa 110 JJabopaTop-
HUHl (pemieHue 3agadu Mo 00- | HBIM paboTaM U PEUICHUE THITOBBIX
pasiy) 3aJa4 Ha MIPAKTUYECKUX 3aHATHSIX C
WCIOJIH30BAHUEM MTAKETOB MTPUKIIAI-
HBIX [TPOrpaMM U OHJIAWH KaJbKYJIs-
TOPOB MpHU pabOTe ¢ pa3MEPHBIMU Be-
JUYUHAMHU

Oran 3.  dopmupoBaHue | - KOHTPOJIbHBIEC paOOTHI: TIEpEUCHb
HaBBIKOB IPAKTHYECKOI0 HC- | BOIPOCOB IO BapuaHTaM (MeToanude-
[I0JIb30BAHUS 3HaHUM U yMe- | ckue pekoMmeHaamnuu no CPC)

HUU
Oran 4. IlpoBepka yCBOEHHO- | - 3alllUTa KOHTPOJIbHBIX padoT
ro Marepuasia - BOIIPOCHI K 3K3aMEHY U 3a4eTy

(npunoxenue 1)

4. Metoanueckne MaTepuaJibl, ONpeaessiionue npoueaypobl OleHNBAHUS 3HA-
HHH, YMEHUI U HABBIKOB

JK3aMeH

[IpoBoauTCS B 3a7aHHBIN CPOK, coriacHo rpaduKy yueOHOro mpoiiecca. JK-
3aMeH NpoxoauT B (opMme colOeceloBaHUs MO OWieTaM, B KOTOPhIE BKIIOUAIOTCA
TEOpEeTHUYECKHE BOMPOCHL. [Ipy BBHICTABICHUN OIICHOK YYWTHIBAETCS YPOBEHH MPH-
OOpETEeHHBIX KOMIETEHITUH CTYJeHTa. AyJIUTOPHOE BpeMsi, OTBEACHHOE CTYJICHTY,
Ha MOATrOTOBKY — 30 MUH.

KonTpoabnas padora

DTO BHEAYIUTOPHBIN BUJ CAMOCTOSITENIBHONU pabOThl CTYAeHTOB. KOHTpOIIB-
Has pa0oTa BKJIIOYAET B ceOsl 3a/1auu, OXBATHIBAIONINX U3ydaeMble pa3zeiibl Ppu3u-
k. PaboTa BBITIONHIETCS MO BapuaHTaM, COIVIACHO TociefaHei mudpe mudpa u
CIaeTcsl Ha MMPOBEPKY.

[Tocre mpoBepkr KOHTpOJbHAs paboTa BO3BPAIAETCS CTYIACHTAM JJIsl TOJI-
TOTOBKH €€ 3aIINTE.

3amuTa KOHTPOJLHON pabOThl MPOBOJAMTCS HA DK3aMECHAIIMOHHOW CECCHUU U
SBJIICTCSI OCHOBAaHHMEM JIJIsI JIOTMyCKa CTyJeHTa K 3k3aMmeHy. [Ipu 3ammre KOH-
TPOJILHON PabOTHI CTYACHTHI JOJKHBI OTBETUTHh HAa TEOPETHUYECKHE BOMPOCHI ITO
TEMAaTHUKE KOHTPOJIBHOU pabOThI.

TemaTuka KOHTPOJIbHOI padoThl Nel

1. KuHemartuka mocTynaTeIbHOTO M BPAIIATEIHHOTO JIBHKCHHUIA,

2. JluHaMuKa MOCTYNaTeIbHOTO JBMKEHUS, 3aKOH COXPAHCHUSI UMITYJIhCA,;

3. Mexanundeckas padora, montHocTh, KII/I;

4. DneMeHTHI ClIeMaIbHON TEOPUU OTHOCUTEIBLHOCTH;

5. JlunaMuka BpamareabHOTO ABMKCHIUS;

6. MexaHuka *KUIKOCTEN U ra30B; MEXaHUUYECKOE HaIpsKEHUE, 3akoH ['yka
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TemaTnka KOHTPOJIBbHOM padoThI Ne2
DIIeKTpOCTaTHKA

IlocTOSTHHEII TOK
Marsetusm

oD

Kose0aHus v BoHbI

IIpakTnyeckue 3aHATHS

[IpakTrueckue 3aHATHS — METOJl PEMPOIYKTUBHOTO OOydeHHsI, 0OecIeyn-
BAIOIIMM CBSI3b TEOPUU M NPAKTUKH, COJEHCTBYIOIIMKA BBIPAOOTKE Yy CTYIEHTOB
YMEHUN U HABBIKOB MMPUMEHEHUS 3HAHUMU, MTOTYYECHHBIX HA JICKIIUU U B XOJIe CaMO-
CTOSITEJIBHOM PaOOTHI.

[Ipu mpoBeneHMHM MPAKTHUYECKUX 3aHATHNA CTYACHTAM IPEIJararoTCs Ba
BH/IA 33/1a4 110 TeMaM, OTBEICHHBIM Ha MPAKTHYECKOE 3aHsTHE (COTIacHO pabouei
nporpamMme y4eOHOU TUCIUTIITNHBI):

- TUIIOBBIE 3a7au4d, OoOpaslbl, PEHICHUS KOTOPBHIX OBLIM PAacCMOTPEHBI Ha
JICKIIUU, TIPU UX PEIICHUH MPUMEHSETCS OJJHO MpaBuiio (popmyiia, 3aK0H);

- 3a7a4M, TPEOYIOIME MJisi PEHICHUS TPUMEHEHUS HECKOJbKHX IPaBUI
(bopmyn, 3akoHOB), mocTpoeHus rpadukoB. Kak mpaBuiio, 00pa3iibl TakKuX 3aja4
Ha JICKIUSAX HE pacCMaTPUBAIOTCS.

JAuckyceust

[Tpu mpoBeAeHNM NUCKYCCUHU CTyJAEHTaM Jis OOCYXACHHS MpeiararoTcs
BOTIPOCHI 110 TeMe, OTBEICHHOI Ha MPAKTHUECKOe UJIH J1abopaTopHOE 3aHsATHE (CO-
IJIaCHO paboueil nmporpamme yueOHOW qucHUIUIdHbl). [Ipu oTBeTe Ha BOMPOC CTY-
JICHT JTOJDKEH PACKPBITh TEMY, YKa3aTh Pa3MEPHOCTH MCTOIb3YyEMbIX (PU3NIECKIX
BEJIMYMH U X CMBIC]L.

JlaGopaTopHnasi padora

[IpoBenenue 1abOpaToOpHBIX PabOT MO3BOJSET CTYACHTaM YIIIYOUTh U 3a-
KpEIUTh TEOPETUYECKUE 3HAHUS, PA3BUTHUSI HABBIKOB CAMOCTOSITEIbHOTO AKCIIEPH-
MEHTUpOBaHUs. BKiIroyaeT moAroToBKY HEOOXOUMBIX JIJISl OTIbITA (IKCIIEPUMEHTA)
pubOpoB, 00OPYAOBaHUS, COCTABICHHE CXEMBbI-TIJIaHA OTbBITA, €ro MPOBEJACHUE U
OMHCaHMe. Ydaluecs MpUOOPETaloT YMEHUS M HABBIKH, HEOOXOJIMMBIE UM B TIO-
cleayromei mpodhecCHOHATFHOU JAESITENHHOCTH U CIIOCOOCTBYIOT (hOPMHUPOBAHHIO
IPUYUHHO-CJICICTBEHHBIX CBS3CH 3aKOHOB (DM3UKH U UCCIICTYEMBIX SIBJICHHM.
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Ipuioxenue 1
Bonpocs! k 3a4éty mo gucunniinie @u3snka

Bonpocs! 151 npoBepku ypoBHsi 00yuyeHHocTH «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.
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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.

17.11pumensts Teopemy ['aycca k pacuéTy HapsYKEHHOCTHU AJIEKTPUUECKUX MOJIEH

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

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

20.BpraucnsaTh S3HEPruio U paboTy ANEKTPUIECKOTO TOJIS

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

22 .BbIYHChsATh COMPOTUBIICHUE TPOBOIHUKA

23.BbruncnsaTh pacipeie’eHie TOKOB M HaMPsLKEHUN TIPU MTOCIEA0BAaTEILHOM U
napayuIeTbHOM COSIMHEHUH 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 3axkoH buo-Capapa-Jlannaca s HaX0XJI€HUS MarHUTHOTO TOJIS

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

Bonpocsl aist npoBepku ypoBHsi 00ydeHHOCcTH «BJIA/TETD»
Brnanenue HaBbIkaMu perieHus 3a1a4, MPeCTaBICHHBIX B KOHTPOJBHBIX padoTax.
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 BpeMeHH t; = 2 C OomnpefenuTh: 1) KOOpAuHATy X1 TOYKH; 2)
MTHOBEHHYIO CKOPOCTh V1; 3) MTHOBEHHOE YCKOPEHHE aj.

2. Teno BpamaeTcsi BOKpYT HEMOABUKHOW OCH IO 3aKOHY, BbIpakaeMomy (¢op-
mysoi @ = 10 + 20 t - 2 t? (puc. 1). HalizuTe 1o BeIMYMHE M HAIPaBICHUIO
MOJTHOE YCKOPEHHWE TOYKH, Haxojsdiieics Ha paccrossHud 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) npH paBHOMEPHOM MOIBEME 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 paCTATHUBAIOLIEH

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 KOTOPOr0 m = 5 KI' MOJKHO CYUTaTh PACHPENEIICHHOW 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 cIe1aeT MaxOBHK JI0 IMTOJTHOW 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 u3smeHurcs
4acTOTa BpalEHUsI CKaMbU U KaKylO0 pabOTy A MPOU3BEIET YEIOBEK, €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 BpameHus 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, IBIKYIIEToCcs co ckopocThio V=0,9 ¢ (T11e ¢ — CKOPOCTh CBETa B BAKyyMe).
B BepmmHax kBajapaTa HaXOJATCS OJAMHAKOBBIE MO BEJIMYMHE OJHOMMEHHBIE
3apsanel (puc. 2). OnpenenuTs BEIMUUHY 3apsiia do, KOTOPBIM HAT0 MMOMECTUTh
B LICHTP KBaJpaTa, 4ToObl cHCTEMa 3aps0B HaXOJWIach B paBHOBeCHU. byner
JIM 3TO PABHOBECUE YCTOMYUBBIM?
DJIEKTPOH BJIETAE€T B IUIOCKMM BO3AYIIHBIA KOHJAEHCATOP MapauIeNbHO Ijia-
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 3JIEKTpPOHA MPHU BbUIETE U3 KOHIEHCATOPa, €ro CMEUIEHUE Y, OTKIOHEHUE OT
NEPBOHAYAJILHOTO HAINIPaBJICHUS.
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 miIockoro BO3AyIIHOTO KOHJEHCATOpa MPUII0KEHA PA3HOCTH I10-
TennuanoB Ag; = 1,5 xB. [Inomazas muactun S =150 cM? 1 paccTOSHUE MEXKIY
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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 MOTEHIIMAJIOB MEX/Y IUIACTHHAMH IOCIIC BHECCHHS JHUAJICKTPHUKA,;
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-
TeHnraaoB U mpuito’keHa K KOHIIaM TIPOBOJIOKH, 00Pa3yoIIeii KOJIbIIO0?
3apsiKeHHas 4acTUIA IBHXKETCSI B MATHUTHOM T10JI€ TIO 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 o1HOpOIHOM MarHUTHOM MoJie UHAYKIUA KoToporo B = 0.8 Tn. 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 MATHHTHOTO mojs. HalTm MakcHMalbHOE 3HAUYeHUE
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 UHAYKTUBHOCTH 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 TOJISI COJICHOUIA.

Bomnpocsl k 3k3aMeHy M0 AUCHUILINHE «PU3HKa)
Bomnpocs! ajst npoBepku ypoBHs o0ydyeHHoctd «3HATD»

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

Pu3NYECKU MasSTHUK, MATEMAaTUYCCKUN MASITHUK.

["apmonnyeckue konebanus. JuddepeHnuanbHoe ypaBHEHUE U TIPUMEPHI rap-
MOHUYECKUX OCHUJUISTOPOB (MAasTHUKA W DJIEKTPUUECKHM KoJieOaTeIbHBIN
KOHTYp). AMIuinTya u dasza. DHeprus KoJeOaHmii.

Konebarenbupiii  koHTyp. CBOOOAHBIE TapMOHHWYECKHE KOJIeOaHUS B
AIIEKTPUYECKOM KOHTYPE.

CrnoxxeHre TapMOHUYECKUX KOJI€OaHWN OJHOTO HANpPABJICHHS U OJMHAKOBOU
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. BosnoBele mporiecchl. Bonubl B yripyro#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 aHomanbHass aucriepcus. ['pymmoBast 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 JIEKTPOMATHUTHBIX IIOJIEW HA YeJIOBE-
Ka.

14.T'eomerpuueckas ontuka. [lokazarens npegomiieHus. 3aKOHbI MPSIMOIUHEHHO-
rO pacrnpocTpaHeHusi cBeta (oTpaxeHue, npenomieHue). [lonHoe BHyTpeHHee
OTpa)kCHUE.

15.Untepdepennusa cBera. YCIOBUS MaKCUMyMa U MUHUMYMa IIpU UHTEp(epeH-
uuu. Pacuer nntrepdepeHIMOHHON KapTUHBI OT JIBYX UCTOYHHUKOB. OnTuyeckas
nnuHa mytu. Konena HeroTona.

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

17. Indpaxuusa ceeta. [Ipunnun [toiirenca-®Openens. YcinoBus HaOMOICHUS JH-
bpakuuu.

18. Iudpakimonnas pemierka. Mcnonb3oBanue qudpakiiMOHHBIX PEIIETOK B CIIEK-
TpaJIbHBIX Mpubopax. Pazpemaromnias cnocoOOHOCTh ONTUYECKUX TPHUOOPOB.

19.lndpaxiys >7eKTPOMArHUTHOTO M3TyYeHUsS Ha TPEXMEPHOU AUPPAKIIMOHHON
pemetke. @opmyna Bynwsda-bparra. M3yuenue cTpyKTyphl MaTtepuajoB Jv-
(bpaKkIMOHHBIMU METOJIAMH.

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 ceeta Kpantosas runoresa u popmyna [lnanka.

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.®otoadext. 3akonnl GoTordhdexra. YpaBHeHHe 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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duznyeckre OCHOBBI padOTHI yiazepa. OCHOBHBIE XAPAKTEPUCTUKH 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
PaauoOaKTUBHOIO paclajia.

28.YnpaBinsieMble 1 HEYIpaBiIsgeMble sifepHble peakuuu. LermHas peakius aeneHus

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

29.WneanpHplii Ta3. YpaBHEHHE MOJICKYJSIPHO-KUHETHUECKOH TEOPHUH Ta30B.
Cpennssi KNHETUYECKAsi SHEPTHSI MOJIEKYJI. Y PABHEHUE COCTOSIHUS UIECAIBHOIO
raza. Mzompoueccsl.

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

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

32.Btopoe Hauano TtepMoauHamMHKU. OHTponus. CTaTUCTHUECKOE TOJIKOBAaHHUE
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/ mis uaeansHoro 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 3anuchBaTh (OpMyTy CBOOOIHOTO 3aTyXarolIero KoueOaHus u orpee-

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 UHTEPHEPEHIIMOHHYIO KapTUHY ISl IByX HUCTOUYHUKOB U

TOHKOW IUIEHKH

8. YMeTh HcCmonb30BaTh AUQPPAKIMOHHYIO PEIIETKY ISl ONpPENEICHUS JJIUHBI
BOJIHBI CBETA

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

CTHUKH JIa3CPHOTO U3JTYUCHUS.

No ok

10.YMmeTh onpenensiTh MacCoBOE U 3aps/IOBOE UMCIIA, COCTAB sijipa. 3apsll, pa3me-
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pBI 1 Macca aTOMHOTO SiApa.

11.YMeTb NpuMEHSATh 3aKOH paJuOaKTUBHOIO pacnaaa. Onpenendars siepHble pe-
aKIIUM U 3aKOHBI COXPAHEHUS.

12.YMeTh NpUMEHATh OCHOBHOE YPaBHEHUU MOJICKYJISIPHO- KHHETUYECKON TEOPHUH
UJCANBHBIX Ta30B. OnpeneisaTh CPEAHIO KBaIPpaTUUHYI0 CKOPOCTh MOJIEKY.

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

14.ITpumeHeHne 3aKkOHAa PABHOMEPHOIO pPacHpeleleHUs SHEPIHMH IO CTENEHSIM
cB0OOMBI. OmpelieieHne CpeIHE KUHETUYECKOW SHEPTrUd JIBUKEHUS OJIHOM
MOJIEKYJIBI.

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

16.Haxoautp pa®oTy uaeaqbHOTO rasa MnpHu paziudHbIX H3ompoueccax. ['papuye-
ckoe u3o0paxeHue padotel. [IpuMeHeHue nepBoro 3akoHa TEPMOAUHAMHUKH K
U30IIpolIeccaM

17.ITpumeHsATh BTOPOE HaYau0 TEPMOJIMHAMHUKH.

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

19.0npenenars cuiibl U NOTEHIMAIbHAS SHEPTUS MEKMOJIEKYJISIPHOTO B3aUMO/IEHi-
ctBus. [Ipumensares ypaBuenue Ban-nep-Baanbca.

20.ITpumensrts ypaBHenue llyaccona, 3amuck (hopMysbl IEpBOTO Havajla TePMO-
JUHAMUKH JUJIS Pa3JIMYHBIX BUIOB IIPOLIECCOB.

21.0Omnpenensath oOpatuMbie U HeoOpaTumbie mpoueccel. [Ipumensats mukn Kapuo
u ero KIIJI nyst uaeanbHOTO 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 M3MEHseTCs co BpemeHneM 1o 3akony U = 100
sin10004t [B]. OnpeaenuTh meproj COOCTBEHHBIX KOJCOAHUHM, MHIYKTHBHOCTD,
MOJIHYIO DHEPTUI0 KOHTYpa M MaKCUMAJbHYIO CHJY TOKa, TEKYIIETro IO 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 pacCcTOsHUM 3,5 m OT 3KkpaHa. 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 ¢ NuHOM BoiHbI 0,55 mxm He Oynet HabM0AaThCs, €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 nudpakuronnyo pemetky aauHod 10 mm, umeromryro 400 mrpuxoB Ha 1
MM, TIalaeT HOPMAJILHO CBET OT pa3psiaHoi TpyOku. IloMenennas BOIU3U pemier-
KU JIMH3a TpOeHupyeT AUPPaKIMOHHYIO KapTHUHY (pHUC.) Ha IUIOCKUN 3KpaH O,
YIAJIECHHBIN OT JMH3bI HA paccTosiHue 1M. Onpenenurs: MUpHUHY CIIEKTpa IEPBOTO
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, TaJJaeT HOPMAJIBHO CBET OT pa3psaHoi TpyOku. Ilomemniennass BOM3M perer-
KU JIMH3a TpoerupyeT AUPPaKIMOHHYIO KapTHUHY (pHUC.) Ha IUIOCKUN 3KpaH O,
YAAJIEHHBIN OT JIMH3bI HA paccTosiHue 1M. OnpenenuTs: YUCI0 CIEKTPATIbHbIX JIH-
HUM KpPacHOTO I[BETa, KOTOPbHIE TEOPETHUYECKHM MOKHO HAOJIOIAaTh C MOMOILBIO
JTAHHOM TU(PPaKIIMOHHON PEIIETKH.

8. Ha nudpakuuonnyro pemetky aauHod 10 mm, umeromyro 400 mtpuxoB Ha 1
MM, TIalaeT HOPMAJILHO CBET OT pa3psiaHoN TpyOku. IloMenenHast BOIM3U peier-
KM JIMH3a Npoeuupyer AUPPAKIUMOHHYIO KapTUHY (PUC.) HA IUIOCKUWA 3KpaH O,
YIAJIEHHBIN OT JINH3bI Ha paccTostHUE 1M. OnpenenuTs: B CIIEKTPE KAKOro MopsiiKa
3Ta pelIeTKa MOXKET pa3pelInuTh JIBE JIUHUU C IJIMHON BOJIHBI, paBHOM 500 Hv u
500,1 um.

9. Bo CKOJIBKO Pa3 YMEHBIINTCS MHTEHCUBHOCTb €CTECTBEHHOI'O CBETA, MPOILIE]I-
HIero yepes JBe Npu3Mbl HuUKoIsA, TaBHBIE OCH KOTOPBIX COCTaBISIIOT yroia 60°
[Torepu cBeta B Kaxa0il mpusme coctasisitoT 10% (puc.).

10. JIyu cBeTa, uaymuid B CTEKJISIHHOM COCYZE C MIIMLEPHUHOM, OTpakaeTcsl OT AHA
cocyzna. [Ipu kakoMm yriie majieHusi OTPa>KEHHBIN Jy4 CBETa MaKCUMAJIbHO MOJISIPU-
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 TO-
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-
jom @ = 60°. [IpuHruMasi, 4YTO KUHETUYECKAsI SDHEPTHUS U UMITYJIbC JJIEKTPOHA JI0 CO-
yaapeHust ¢ GOTOHOM ObLIH MPEHEOPEKUMO MAJIbI, ONMPEICIUTh: SJHEPTHIO & pac-
cestHHOTO (hOTOHA.

15. ITy4ok MOHOXPOMAaTHYECKOIO0 CBETa C JJIMHOW BOJIHBI 663 mm 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-
jom @ = 60°. [IpuHruMasi, 4YTO KUHETUYECKAsI SDHEPTHUS U UMITYJIbC JJIEKTPOHA JI0 CO-
yaapeHus ¢ GOTOHOM ObUIM MPEHEOPEKUMO Mallbl, ONMPEAEIUTh: KUHETUYECKYIO
3HEPruro 1 3JeKTpOHA OTAAYH.

17. ®otoHn ¢ sueprueit € = 0,75M»aB paccesiicss Ha ¢CBOOOTHOM 3JIEKTPOHE MO/ YT-
aom @ = 60°. [IpuHrMas, 4TO KUHETUYECKAsl SHEPTUS U UMITYJIbC 3JIEKTPOHA JI0 CO-
yaapeHusi ¢ POTOHOM ObLIHM MPEHEOPEIKUMO MaJIbI, ONIPEACIUTh: HAIIPABIECHUE €ro
JIBUKEHUS.

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

19. I3MeHeHue cuitbl TOKAa B 3aBUCUMOCTH OT BPEMEHH 33JaHO YPABHEHUEM

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

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

20. Iudpakumonnas pemeérka coaepxxkut 120 mrpuxoB Ha 1 MM. Halitu qyiuny
BOJIHBI MOHOXPOMATHUYECKOT'0 CBETA, MMA/IAI0IIEr0 HA PELIETKY, €CIN YTOJ MEXKIY
JBYMs T[JIABHBIMU MAKCUMyMaMH TIEPBOTO MOPSAIKA paBeH 8°.

OueHouHbIe cpeacTBa

Komnerenmuss OIIK-1: CriocoGeH pemiath WHXKEHEpPHbIE 3a7a4y B mpodeccuo-
HaJIbHOM JIESITEIbHOCTH C UCTOJIb30BAHUEM METOJI0B €CTECTBEHHBIX HAyK, MaTeMa-
TUYECKOTO aHajn3a U MOJICIIUPOBAHUS

TecToBbBIE 3aJaHUS

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

0) mepemeleHnH! o Jr000# TPaeKTOPUHU B OHOPOIHOM MOJIE;

B) IEPEMEIICHHUH TI0 JTI000H TPACKTOPUH B AIEKTPOCTATUYECKOM II0JIE;

I') IepeMeleHue Mo Jr00il 3aMKHYTOH TPAeKTOPUU B AJIEKTPOCTATUYECKOM IIO0JIE;
1) HUKOT/Ia HE paBHA HYJIIO
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2. Kak u3MeHUTCH éMKOCTD IUIOCKOT0 KOH/IEHCATOPA, €CJIM IJI0IA/1b ero IJIACTHH, PaccTo-
sIHHe MeKAy HUMH U IMYJIEKTPHYECKYI0 IPOHULIAEMOCTDb JUIJIEKTPUKA MeKAY IJIACTHHA-
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. IlpuTsxeHne MeK1y KOHTYPOM (ero ctopoHa ¢ 0ykBoii I pacmoJioxkena 0Jim:ke K HaM) 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 MATHUTHOTO MOJIS B TOYKe A? (yKaskuTe OyKBY,
COOTBETCTBYIOLLYI0 HANIPABJICHHIO)

L A ®

5. B BepuimHax paBHOCTOPOHHEI0 TPEYroJbHUKA pacnoJjioxkenbl 3apsaasl q1 =1 K, 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 MOJIOKUTEIbHbIH 3apsaa. Padora ero sJjek-
TPHUYECKOT0 MOJIsl M0 MepeMellleHUI0 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 Toukd B 1 C 3aBUCHUT OT TpaEeKTOPHUH MEPEMEILICHUS 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 3J1eKTPOCTATHYECKOT0 MOJISA B BAKYYMe UMeeT BUI...

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 3areM pa3jejuiu Ha 2 yactu A u b. Ykaxure BepHoe yTBep:KaeHHe

A B @

a) A u b HelitpanbHsl

0) A u b 3apskeHBI OTPHUIIATEIIEHO

B) A u b 3apskeHbl 0JI0)KUTEIBHO

) 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 natb B CU NOJI0KUTENBHBIM, €CJIM OHU IPUTATHUBAIOTCS U OTPULIATEIbHBIM, €CJIM OHU
OTTAJIKUBAIOTCS)

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

L| I_ C

14. Yxakute HOMep PHUCYHKA, H300paKa0IIero JTHHUHM HANPSIAKEHHOCTH JJIeKTPHYECKOT0
M0JI1 TOJIOKMTEIbHOI0 TOYE4YHOr0 3apsiia
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15. MaruuTHbIi OTOK Yepe3 kaTtymky ¢ 10 BuTtkamu 3a 0,2 ¢ yBeauuuBaercs ¢ 0,4 Bo no
0,8 B6. Yemy paBna D/1C uHAYKUMH, BO3HUKAIONIAsl B paMKe?

16. Beruncauth HANPSIKEHHOCTH ToOYeuHOro 3apsiaa 2 HKu Ha paccrossnum 30 cm ot Hero.
(OTBeT aTh LIEBIM YUCIOM, IOJI0KHUTEIbHBIM YHCIOM JJIS BEKTOPA HANPsKEHHOCTH, HAIIPaB-
JIEHHOT'O OT 3aps/1a, OTPULIATEIbHBIM - JIsl HAIIPABJIEHHOI'O K 3apsiay)

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€CKOI0 MOJIsl 10 NMepeMelleHuIo 3apsiia.

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

L)
—

20. Hanpsizk€HHOCTB 3JIeKTpUYeckoro nojs papua 2000 B/m. Yemy paBHa cuiia eiicTBy-
wmas Ha 3apsan —2 MmxKa?

(OTBeT naTh AECATUYHOMN IPOObIO B HBIOTOHAX, MOJIOXKHUTEIHHBIM YUCIIOM ISl BEKTOPA CUIIBI,
COHAIpaBJICHHOTO C BEKTOPOM HaHpﬂ)I(éHHOCTI/I, OTPULATCIIBHBIM - JIJIs1 HAITPABJIICHHOI'O B IIPO-
THUBOIIOJIOKHYIO CTOPOHY)

21. BoiOepuTe NpaBMIIbHYIO 3aNIMCh NPOEKIHil BTOPOro 3akoHa Herorona Ha ocn Ox u Oy
JJIS1 JAHHOM 3a/1a4H
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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 MHEePUH YBeJnunjics B 2 pa3a. UTo npou3ouuio ¢ 4acToToi ero BpameHus:
a) yBelIuuuiach B 2 pasza

0) yBenuumiach B 4 pasa

B) YMEHBIIWIACh B 2 pa3a

') yMEHbIINJIACh B 4 pa3za

1) HE I3MCHUJIACh

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

0) TonbKO B MHEPIUAIBHBIX 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 MOAYJ/Ib PaBHO/EHCTBYIOIIEH 3THX CHJI?

a)F.-F

0) Fo + F1

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

25. UckyccTBeHHBIN CIYTHUK 00palaeTcsi BOKpYr 3emMJIM 10 KPYroBoii op0uTe pagnycom
R ¢ nepuonom odpamenus 1 cyrku. KakoBbl nyTh ¥ nnepemeniense CnyTHuka 3a 1 cyrku?
a) I[lyTs 1 nepemelieHne OIMHAKOBHI 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) yBenuuuiach 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 HAYHMHAKOT CKATHIBATHCA 0e3 MPOCKAJIb3bIBA-
HH 1Ba OJJHHAKOBBIX [0 Macce M pa3Mepy LMJINHAPA, OAUH U3 KOTOPBIX CILIOIIHOM, a
BTOPO#i BHYTPH N0Jblii (TPy0a). BoiOepuTte npaBu/ibHOe CysKAeHHe:

B KOHIIe HAKJIOHHOM MJIOCKOCTH. .

1
()

a) OHU OKaXKYTCSl 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. TanreHnuadbHOE YCKOPeHUEe MPH BPalIaTeJILHOM JABHKEHUHU onpeessieTcs mo ¢popmy-
Je:
a) eR
&
0) =
B) ®R
r) 2R

VZ
n)

30. YpaBHeHHe IBM:KeHUsI Tejia umeeT Bua 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 ¢ yBeJIMYHJI CBOIO YIJIOBYIO CKOPOCTH ¢ 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 YHUCIIOM C IM(pamMu B yKa3aHHOM TOPSIKE BETUYKH, Haripumep, 123)

2
5“-_,
e

34. ABTOMOOMJIb IBHKYIIUHCS PSIMOJIMHEHHO CO CKOPOCTBHIO 72 KM/4 HAaYHHAeT TOPMO-
3UTH ¢ yCKOpenueM 2 M/c?. Yepes CKOJIBLKO CEKYH/I OH OCTAHOBUTCS?

35. Kakyio paGoTy Hag0 COBEPIIUTh, YTOObI 32CTABUTH 00pYy4 Maccoii 4 kr u paguycom 0,5
M KaTHThCSl CO CKOPOCTBIO 2 M/c?

36. Ha pucyHnke 3a1anbl HanpaBJjenusi ckopoctu (V) u yckopenus (a) tena. Kyia nanpas-
JICHa PaBHO/IeliCTBYOLIasi CHJI, IPUJIOKEHHBIX K TeJy?

2 r
—

(U]

37. KakoB MOMEHT MHEPUMH OJJHOPOAHOIO Aucka Maccoii 10 kr u paguycom 40 cm, Bpaia-
HOLIErocsi OTHOCUTEIbHO OCH, MPOXO/silieii Yepe3 cepeMHy ero paanyca neprneHInKyJasp-
HO MJIOCKOCTH JQUCKa?

38 KakoBa cpeaHsisi cujia 1aBJIeHHS HA IVI€YO0 NP CTPeib0e U3 aBTOMATA, €CJIM Macca Iy-
Ju m = 10 r, ecaiu apromar gesiaetr N = 600 BbICTpesIOB B MUHYTY, 4 CKOPOCTH ITYJIM IIPH
BbLIeTe U3 KaHaJya cTBoj1a V=500 m/c?

39. Ha TeJio Maccoii 2 Kr, JiexKalllee HA TOPU30HTAIbHOH TOBEPXHOCTH, 1eCTBYeT 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 cKOJIB3MT IO JbY € NOCTOSIHHOM ckopocThio. KakoBa cnia
TpPeHHusl, IeHCTBYIOMIas HA KOHbKO00EXKIA, ecJIM KOI(P(PUIHEHT TPEHUS CKOJIbKEHNSI KOHb-
KOB 110 b1y pasen 0,02?

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

42. C KkakuM yCKOpeHHeM JABHKeTcs Tesio Maccoii 10 kr mox neiictBueM cuiibl S H?
43. CkopocTh aBTOMOOWIIS, IBHAKYLIETOCS BJ0JIb OCH X, 32 20 ¢ yMeHbIIUJIACH ¢ 20 M/C 10
10 m/c. HaliguTe npoeKuuu HAa 0Ch X YCKOPEeHUsI U NnepemMeleHusi aromoonnsn? (B xauectse

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

44. ABTOMOON/Ib HA IOBOPOTE IBHKETCS MO OKPYKHOCTH paaunyca 20 M ¢ MOCTOSIHHOI M0
MoayJ1o ckopocThio 10 m/c. KakoBo eHTpocTpeMHUTeIbHOE YCKOpPeHHe?

45. Jluck, Bpamawuuiics ¢ 4acToroii Bpamenusi n = 600 00/MuH, mocjie HaAYaJIa TOPMOKe-
HHUs ocTaHOBMJICH Yepe3 t = 10 ¢. CunTasi BpauieHue paBHO3aMelICHHbIM, ONPe/IeIUTh,

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 KoOHell NPYKUHBI )KECTKOCTHIO Kk MpuKpenJieH K Teiy, Apyroi 3akpemién. Teso
K0J1e0/1eTCSl HA TOPH30HTAJIBHOM MOBEPXHOCTH 0e3 TPeHHs M0 3aKOoHY X(t) = A sin ot.
YcraHoBHUTE COOTBETCTBHE MEKAY (PM3MYECKUMH BeJIMUMHAMHU M (POpMYyJIaMH, IOKa3bIBa-
OIMMH HX 32BUCMMOCTDH OT BpeMeHH.

(ITonckaska: nns psga GopMyIT UCTIONB3YHTE BEIPAXKEHHE NIl 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. AMILIUTY/1a TAPDMOHMYECKHUX KoJIeOaHUii Toka 2 A, nepuoj koJedanmii 0,5 ¢, HayaIb-
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. U3mepuTesib CKOPOCTH ABTOMOOWIISA, MCIIO0JIb3YyeMbIil AaBTOMHCIIEKTOPOM, MIOKA3aJ1, YTO
NpUHUMAaeMasi ocJie OTPAsKeHUs OT AaBTOMOOWJISI YaCTOTA CUTHAJIA CTAJIa MEeHbIe U3JIy-
yeHHoii. YTo geaeT aBTOMOOMIIb?

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 KATYIIKHM ¢ HHAYKTUBHOCTHIO 1 I'H U KoHIeHcaTO-
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 paccrosinnu L ot eé nentpa macc. Kakas ¢gopmyina onpenensier eé nepuoa Kojeoanuii?

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, MockoibKy E || H.

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

55. Kaky1o JJ1MHYy BOJIHBI B HAHOMETPAX HMeeT 3J1eKTPOMATHUTHAS BOJIHA C 4ACTOTOI
6-10% I'u B Bo3ayX€? (OTBET — 1IEJIOE YKCIIO)

56. B Taduie npeacTaBjaeHbl JaHHbIE 0 MOJI0KEHUU I'PY3a TOPU30HTAJIBHOI0 NPY;KMHHOTO
MasiTHHKA, KoJieb/omerocst B10Jb ocu OXx, B pa3Hble MOMEHTBHI BpeMeHH.

Bri0epuTe U3 ciucKa ABa NPaBUJIbHBIX yTBep:KRAeHusi. OTBET HaUCaTh B BUJIE YUCIIA, 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 xosiebanuii paBeH 2 C.

3) npu t =1 ¢ KUHEeTHYeCKasi SHEPIUsl rpy3a MaKCUMAaJIbHA.

4) AMmuTyzaa konebanuii rpy3a paBaa 15 Mm.

5) Ilonnas MexaHudeckas SHEpPIUsl lapuka ocTaércs MOCTOSHHOM

57. CxoJ1bKO IPOTOHOB (P), HEHTPOHOB (N) U 3JIEKTPOHOB COJEPKUT ATOM OCHOBHOI'0 U30-
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, Oosblelt 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. Ilepuoa moJsiypacnaja paauoaKTHBHOIO JieMeHTa 2 qHsA. Kakas nosst 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. JIazep mommuoctnio 30 Bt ucmyckaer 10?2 ¢poronos 3a 10 cexyna. Haiiaure niuny BoJ-
HBI M3Jy4eHHs1 B HaHOMeTpax. (ICIIoNb30BaTh 3HaUeHne mocTosHHoi [Tnanka h = 6,6-1073%)

62. /laBieHune u TeMIlepaTypa raza B cocyje Boipoc/iu B 4 pa3a. Kak udmenuscs o0béMm 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 I3MEHUJIACh

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 nasJe-
HHe Oyner y ras3a, eciiu ero temneparypa nosbicurcst Ha 300°C (B armocdepax)?

67. UcTOYHHUKHN KOTepeHTHBIX BOJIH € JUINHOH 4 M pacnosarapTcs B Toukax A u B. Ycuie-
HHe UM YMeHbIlIeHue aMILTUTY/AbI Kosie0aHuii Ha0/ronaercst B Touke C, ecaim 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 rpaaycos.

69. /IHeBHO¥ CBET MPOXOAMT Yepe3 2 MOJSAPU3aTOPa, YIroJ MeK1y 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:
HaoJu101eH1ne pagy:kHoil OKpacKM TOHKOM MJIEHKH NPH eé ocBellleHNH 0eJIbIM HBETOM 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 HCTOYHHKA
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 v BHyTPpeHHe CONPOTHUBJICHHE KAXKIO0I0 MCTOYHUKA TOKA OUHAKOBBI
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 namnouke Hanucano 200 B, 40 Br. KakoBo e€ conpoTuBJIeHUE B X0J0JHOM COCTOSI-
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 AJIF MOATOTOBKHU K TECTOBBIM 3alaHUAM

35.Mexanndecknue KoyeOaHus M WX MapaMeTpsl (dactoTa, mepuona). Konedarens-
Hble cucTeMbl. CBOOOIHBIE KOJICOAHUS.

36.Du3nyecKuii MasTHUK, MAaTEMAaTHYCCKUNA MasSTHHK.

37.'apmonnueckue kosebanus. JuddepeHmanpHoe ypaBHEHHE U TIPUMEPHI Tap-
MOHUYECKUX OCIHUUIITOPOB (MAasTHUKA W DIJICKTPUUSCKHH KoJieOaTeIbHBIN
KOHTYp). AMIunTya u ¢asza. DHeprus KojaeOaHuil.

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.BeIHYyXJEeHHBIE KOJIEOaHUs, pe30HAHC. AMIUTUTYNAa U (a3a BRIHYXKICHHBIX KO-
ne6anuii. [IpUHIKITBI paTUOCBS3HU U TEJIEBEIAHNUA.

42.BonHoBbIe miporiecchl. BonHbl B ynpyroi cpene. [IpononbHbie U monepeyHble
BOJIHBL. 3BYK. YJIbTpa3BYyKoBasi A€(PEKTOCKOMHS.

43.11nockast rapMOHUYECKas BOJIHA U €€ XapaKTEPUCTUKHU (IJIMHA BOJIHBI, BOJIHO-
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 SHEPTHUH, INIOTHOCTh SHEPTHUHU.

46.9ddext Jlomrepa

47.0cHOBHBIEC CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH. [ToTok sHepruu. BekTop Ymo-

Ba-IlovinTHHra. /[elicTBME NMEPEMEHHBIX DJEKTPOMATHUTHBIX IIOJIEW HA YeJIOBe-
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48.T'eomeTrpuueckas onrtuka. [lokazarens npenomiaeHus. 3aKOHbI MPSIMOJIMHEHHO-
ro pacmnpocTpaHeHusi cBeta (oTpaxeHue, npenomieHue). [lonHoe BHyTpeHHee
OTpa)KE€HUE.

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

50.Ucnonb3oBanne uHTEpPEpeHInu cBeTa B TexHuke. ['onorpadus. Untepdepen-
HUOHHBIE METObI KOHTPOJISA MOBEPXHOCTH. [IpocBeTiieHHas onTHka.

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

52. ludppakuuonHas pemierka. McnonpzoBaHue AMPpPakIIMOHHBIX PEIIETOK B CIEK-
TpaJibHBIX Ipubopax. Pazpemiaromas cnocoOHOCTh ONTUYECKUX TPUOOPOB.

53. ludpakuus 31€KTPOMArHUTHOIO U3JIy4€HHUs Ha TPEXMEpPHOU TUPaKIUOHHON
pemetke. @opmyna Bynwsda-bparra. U3yuenue cTpyKTyphl MaTtepuajoB Jd-
(GpaKIMOHHBIMH METO/IaMHU.

54.TennoBoe n3nydeHrue. AOCOIIOTHO YEPHOE TeJIO. 3aKOHBI M3IYyYEHHUsI YEPHOTrO
tena. TemnoBusopsl. Mcnonp30BaHue TEMIOBU30POB AJIE KOHTPOJIS MOE3HOTO
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 oTpakeHuu. 3akoH bproctepa.

S7.IMonsspounsl U ModspU3alMOHHBIE TIPU3MBI. 3aKoH Mastoca. Bpaienue mioc-
KocTH moigpu3anuu. CaxapomeTpusl.

58.®otoaddexr. 3akonnl dhoTodrdhPekrra. YpaBHeHHE DUHIITEHHA 1T BHEIIHETO
dboToaddexra. PoTOITEKTPUICCKHUE MPEOOPA30BATEIH B TEXHUKE.

59.Macca u ummynbc porona. OTpakeHre 1 MOTJIONICHUE CBETA.

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

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

61.CTtpoenue 1 cBOWCTBAa aTOMHBIX sijiep. MaccoBoe u 3apsimoBoe uncia. Jledexr
Macchl U HEPTUs CBS3U siipa. PanqnoakTuBHOCTh. DOpMyJibl cMENIEeHUs. 3aKOH
PaIUOAKTUBHOIO pacnaja.

62.YmpaBnsieMble U HEYyIpaBIsSIEMbIC siICpHBIC peakiuu. [lennas peakmus geneHus
anep. [lonstue o ssaepHoy 3HepreTuke. Peakuns cuHTe3a aToMHbBIX siaep. [po-
OJieMa yIpaBisIeMbIX SIAEPHBIX pEaKIUi.

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

64.Tepmonunamuka. TepMoauHamMuyeckue napameTpbl. BHyTpeHHssI sHeprus 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 rassl. [Ipeaensl IpUMEHMMOCTH 3aKOHOB MACAIBHOTO ra3a. Y paBHe-

Hue Ban-nep-Baanbsca. Oxuxenue razon. MIcroap30BaHUE 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 TapMOHUYECKUX KOJIeOaHUM pa3IMyHbIX (Pu3nye-
CKUX TPOIIECCOB

70.YMeTb 3anuchiBaTh POpPMYIy TApMOHUYECKOTO KOJIEOAHUSI U OMPENEISITh €ro
napameTpbl

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

72.YMeTb uccieoBaTh KoeOanus PU3NYECKOro U NPy KUHHOTO MasiTHUKA

73.YMeTh 3anuChIBaTh (DOPMYITY TUIOCKOM BOJHBI U ONIPEAETISTH €0 MapaMeTphl

74.YMeTh IPUMEHATH 3aKOHBI T€OMETPUUYECKONW ONTUKU

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

76.YMETh HCIONB30BaTh JAUQPPAKIMOHHYIO PEIMIETKY ISl OMpPEACICHUS JJIUHBI
BOJIHBI CBETa

77.YMeTb IpUMEHSTh (PU3NYECKUE OCHOBHI pabOThI J1a3epa, 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 PAaBHOMEPHOTO PACHpPEICICHUs] DHEPTUU IO CTETCHIM
cBOOOMBI. OmpenenieHne CpeIHeH KHHETHYCCKOW SHEPruu JBYOKCHHUS OJIHOMN
MOJIEKYJIBL.

83.YMeTh mpuUMEHSATh TEPMOJMHAMUYCCKUAN METO]T MCCIICIOBAHNS, 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 ynuciao creneHei cBoOOpl MOJIEKybl. [I[puMeHaTh 3aKOH paBHO-
MEPHOTO pacIpeAesIeHUsI SHEPTUH 110 CTENEHSIM CBOOOIbI MOJIEKYI.

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

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

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