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1. IlepeyeHb MIAHMPYEMbIX Pe3yJIbTATOB 00y4eHMS MO0 JUCHUILIUHE
(M01yJ110), COOTHECEHHBIX C IVIAHMPYEMbIMH Pe3yJibTATAMHM 0CBOECHHUSA 00pa-
30BaTEJbHOU NMPOTrPAMMbI

1.1. Ileau u 3agaum AMCHMILINHBI

Lenb: M3MOXKUTH B KpaTKO¥ (opMe Kypc KIIacCHUYECKOW OO0IIel (pU3MKH,
npujaBas €My COOTBETCTBYIOIIEEe OyAyllell CHenuanbHOCTA MPOQEeCcCHOHATBHOE
HaIlpaBJICHUE.

3agaun:

- Pacuuputh cBelleHUs, BXOSAIIUE B IPOrPaMMy CpEHEH IIKOJbI KaK IO
Kypcy o01el pu3nku, Tak U B MPUKIAJTHOM HaIlpaBICHUH.

- Tlokazathb mpUMEHUMOCTb IU(PPEPEHIIMAIBHOIO U UHTErpajIbHOTO HC-
YUCIEHUS U Jp. CBEIEHUIN U3 Kypca BBICIIEH MaTEMaTHKHU (COIVIACHO Iporpamme
Kypca JUIsl CTYZE€HTOB JaHHOW CIIEUaIbHOCTH) PU U3JI0KEHUSIX OCHOBHOTO MaTe-
puana rno Qu3mkKe.

- [Io3HaKOMUTH U 1aTh OCHOBHBIE HABBIKU: a) PaOdOThI C U3MEPUTEIBHBIMH
MHCTPYMEHTaMH U npudopamu; 0) 00pabOTKH pe3yiabTaTOB J1a0OpaTOPHBIX paboT
Y WX aHajiu3a; B) PEIICHUs MPUKIAJAHBIX 33/1a4; I') IPUMEHEHUsI PU3NYECKHUX 3aKO-
HOB JUIsl OOBACHEHHI NPHUPOJHBIX MPOLIECCOB, SBJICHHUM, pabOThl TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MTPOLIECCOB.

@u3zuKa UrpaeT HCKIIYUTEIBHO BAXHYIO pOJb B TEOPETHYECKOU
HOJIFOTOBKE CIIELMAIMCTOB Pa3IMYHbIX CHeluaibHOCTed. Pemenue ¢usnueckux
3a/1ay CIOCOOCTBYET (POPMUPOBAHUIO Y CTYACHTOB MH)XCHEPHOTO MBIILIEHUs, 0€3
KOTOPOTO HEBO3MOXKHA YycCIlelIHas paboTa Ha >KEJe3HOAOPOXKHOM TpPAHCIIOPTE,
IPOMBIIIIEHHBIX MIPEANPUATHAX U B APYTUX OTPACIAX HAPOJHOTO XO3sICTBA.

1.2. KommnereHuuu o0y4armmerocsi, popMupyembie B pe3yJibTaTe
OCBOCHUS JTUCUMILIMHBI (MOYJIS1)

HNupukarop Pe3yabTaThl 0OCBOEHUSI
Y4eOHO 11 CIUNJINHBI

OIIK-1: Cnoco0eH pemiaTe MH)XEHEpHBbIE 3aJaud B NMPO(HECCHOHAIBHONW JEeSTEIbHOCTH C HC-
M10JIb30BAHNEM METOJIOB €CTECTBEHHBIX HayK, MaTEMaTUUECKOT0 aHAJIu3a U MOJICITUPOBAHUS

OIIK-1.2. Ilpumensier oc-  |3HATh:
HOBHBIC ITOHATHS U 3aKOHBI |- OCHOBHBIC CbI/ISI/I‘IeCKI/Ie ABJICHUS, €AMHUIBI U3MCPCHUS q)HSI/I‘Ie-

€CTECTBEHHBIX HayK JJIs CKUX BEJIMYUH;
pelIeHus MpeMETHO- - (hynnameHTaIbHbIE OHATHS, 3aKOHBI U TEOPUU KJIACCUYECKOU U
npoMIBHBIX 3374 COBpPEMEHHOM (pu3uKH;

- OIBITHBIE 00OCHOBAHUS OCHOBHBIX (I)I/ISI/I‘—IGCKI/IX 3aKOHOB.

YMmeThb:

- HpI/IMeHSITI) METOAbI TeopeTI/Iqecxoro HNCCIICI0OBAHUA (bI/ISI/IquKI/IX
SIBIIGHUH, MPOIIECCOB 1 OOBEKTOB;

- HpI/IMeHSITI) METOAbI BKCHepI/IMeHTaJ'II)HOFO HNCCIICOIOBAHUSA (1)1/131/1-
YeCKUX SIBIICHUH, MMPOIIECCOB M OOBEKTOB;

- aHAJIM3UPOBATH PE3YyJIbTATHI UCCIEIOBAHUS.
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Baanern:

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

- METOJIaMHU 3KCIEPUMEHTAIBHOTO MCCIEA0OBaHUS (DU3UYECKHUX 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 IO 3aJJaHHON 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 U3MEPEHUS

- 00pabaTbIBaTh pe3yiabTaThl GU3NUECKUX U3MEPEHUN;
- HpCIICTaBJISITI) pe3y.HbTaTI)I BKCHCpI/IMeHTa

Baagern:

- MGTO[[I/IKOI\/JI IIOCTaHOBKH (1)I/I3I/I‘~I€CKOI“O SKCIICPUMCHTA

- METOJIaMHU pacueTa MOrPEeIIHOCTEN U3MEPEHUN NIPU IPOBEACHUN
(U3UYECKOr0 IKCIIEPUMEHTA.

- HaBBbIKAMM aHAJIM3a DKCIIEPUMEHTAJIBHBIX JAaHHBIX

2. MecTo AuCUMILIMHBI (MOYJIs) B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMMbl
VYyeonas aucuumunHa du3Mka OTHOCUTCA K JUCHUIUIMHAM 00s3aTEIbHOM
yacTu bnoka 1. luciuminasl (MoynH) U ABisieTcsl 003aTEAbHOMN JIs U3yUYEHHUS .

Kon HanmeHoBaHMe NUCHMIINHBI Koasl popmupyeMbIx KoMIe-

JAUCHHUITJINHBbI

TeHINH

OcBauBaeMasi JTUCHUTILJIMHA

51.0.10 | duzuka | OIIK-1 (OIK-1.2, OIIK-1.3)

IIpexqmecTByomme TUCHUILINHBI

JlucuMnivmHa MKOJBHOTO Kypca
«DuznKa»

I[I/ICIII/IHJII/IHLI OCBaMBacMbI€C NMMapajljiCcJIbHO

51.0.15 | Xumus OIIK-1 (OTIK-1.2, OIIK-1.3)

ocaenywomume TUCUMIIIMHBI

B3.01(JT)

BeinosiHeHue u 3ammuTa BbIITyCK-
HOM KBaIM(PUKAIIMOHHOMN pabOTHI

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

3. O0beM AUCHMILVINHBI (MOAYJISI) B 3a4eTHBIX eIMHUIIAX C YKa3aHUEM
KOJIMYECTBA aKaJleMHYECKUX YaCOB, BbIAE/sIeMbIX HA KOHTAKTHYIO padoTy
o0y4yauuxcs ¢ npemnojgasaresieM (o BUAaAM y4eOHbIX 3aHATHI)

1 Ha CAMOCTOSITEJIbHYI0 pa0oTy 00y4aromuXxcs
3.1. Pacnpenenenue 00bemMa yueOHOM AMCUMIVIMHBI HA KOHTAKTHYI0 padoTy ¢
npenoaBarTeseM U CAMOCTOATENbHYI0 padoTy 00y4Yaromuxcs

Bun yuebHoit paboTbl Bcero gacos o Kypce
yueOHOMY IIIaHy 1
OO01mas Tpy10eMKOCTh JTUCIIATIIHHBIL:
- 4acoB 288 288
- 3a4ETHBIX €IUHUIL] 8 8




KonTakTHasi padoTa 00y4awmmxcs 314 314
¢ nmpenojaasareJjieM (Bcero), 4acoB ’ ’
U3 Hee ayoOumopHbvle 3aHAMUS, BCe20 31,4 31,4
B T.4..
JIEKIIUA 12 12
MPAKTUYECKHE 3aHATH 8 8
J1abopaToOpHBIC PAOOTHI 8 8
KA 0,8 0,8
KD 2,6 2,6
CamocTosiTeIbHAS MOAT0TOBKA K IK3aMeHaM 104 104
B MIEPHOJ] IK3aMEeHAIMOHHOM cecCHH (KOHTPOJIb) ’ ’
CamocrosiTe/ibHasi padoTa (Bcero), 4acon 246,2 246,2
B T.4. HAa BBINIOJIHCHUE!
KOHTPOJIbHON PabOThI 18 18
pacdeTHO-TpaduIecKoit paboThl
pedepara
KypCOBO# pabOThI
KYPCOBOTO IPOCKTA
Byl mpoMeKyToYHOTO KOHTPOJIA OKk3, 3a OK3, 3a
Texyumuil KOHTPoJIb (BUJ, KOJIHUYECTBO) K(2) K(2)

4. Copepixkanme TMCUMILVIMHBI (MOYJIs1), CTPYKTYPHPOBaHHOE 110 TeMaM
(pa3aenam) ¢ ykazaHueM OTBeI€HHOI0 HA HUX KOJIMYeCTBA aKaJeMH4eCKHUX
YacoB M BUAOB Y4eOHBIX 3aHATHH
4.1. Tembl 1 KpaTKoe coJep:KaHNe Kypca

Tema 1. MEXAHUKA
1. OcHoBHBbIe NMOHATHUSA MexaHMKU. KuHemMaTMka mnocTynmareJibHOro W
BpPAIIATEJIbHOTO JIBUKEHUS
Pasmeproctu. Cucrema ennaun CU. Cucrema orcuéra. MarepuanbHas TO4-
ka. Pannyc BekTop. CkopocTsh, yckopenue, [lepemenienne. YpaBHeHUS IBUKCHUS

2. Jlunamuka TBepaoro rejaa. 3akoubl HoloToOHA M BpaieHus.
Nuepunanbable cucteMbl oTcuéra. [lepBeiii, BTOpoi, TpeTuil 3aKkoHbl HbrOoTOHA.
JlnHaMuka BpamaTeabHOrO ABMKEHUS. MomeHT cuibl. MomeHT umiyisca. Mo-
MeHT uHepuuu. Teopema llTeitnepa. OCHOBHOM 3aKOH AMHAMUKHU BPaIaTEIbHOTO
JBH>KCHUS B CIIy4ae CUCTEMBI TOUYEK U B ciydae TBEpHoro tena. Cuibl ypyrocTy,
TPEHUsI, CONPOTUBJIEHUS U TATOTEHHUs. 3aKOH CYXOro TpeHUs. 3aKOH AMOHTOHA.
Cuina conporuBienus. 3akod Ctokca. JInHelHbIi 3akoH ['yka. 3aKOH BCEMUPHOTO
TATOTEHUs. Bpruncienre BTOpoi KOCMUYECKOM CKOPOCTH.

3. PaGora u 3Heprusi. MomHoCTh. 3aKOH COXpPAHEHUS SHEPIruH B MeXa-
HHKe.
[Tone cun. KoHcepBaTUBHBIE U HEKOHCEPBATUBHBIE CUJIbI, TpUMEPHI. [loTeHmanb-
Hasg sHeprus. [loTeHIManpHass SHEPrusi B MOJIE€ CUJ TSHKECTH, MOTCHIMATbHAs
SHEprust ynpyro aedopMupoBaHHOro Teia. KuHetudeckas sHeprus Teja Mpu Io-
CTyNaTeIbHOM U BpallaTE€IbHOM JBHKCHUHU.
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4. 3aKOHBI COXpaHEHHUS] MMIIYJIbCA, MOMEHTAa UMILYyJibca. OCHOBBI peJisi-
TUBUCTCKOM MEXaHHMKHU.
Nmnynece. IlocTynarsl DWHIITENHA B CHEUUAIBHOW TEOPHUH OTHOCUTEIBHOCTH.
[IpeobpazoBanus ["asmmies B kinaccudyeckon Mmexanuke. [IpeoOpazoanus JlopeHia.
CnenctBust u3 npeodbpazoanuii Jlopenna. CrnoxeHue CKOpOCTER B CIELUATBLHOM
TEOPUU OTHOCUTEIBHOCTU. PensituBucTCKass auHamuka. [lonmHas sHeprus Tena B
CIEHHUAIBHOW TEOPUU OTHOCUTEIBHOCTH. JHEPIUsl MOKOs, KHHETHYECKasi IHEPTHUS
tena. CBs3b PENISITABUCTCKON SHEPTUH U UMITYJIbCA.

Tema 2. QJJIEKTPUYECTBO U MATHETHU3M
5. DaekTpocTraTuka. JjeKTpuiecKoe moJie.
3aKkOH COXpaHEHHMs 3JeKTpuueckoro 3apsna. 3akoH Kynona. HampspkE€HHOCTB
AIEKTPUYECKOTO MO, [I[pUHINAT Cynepmo3uIu 3IeKTPUIECKOTo 1oJist. CHIIOBEIC
JUHUU. DJIEKTPUUECKOE MOJIe B IPOBOJHUKAX U AMdJIeKTpuKkax. Teopema ["aycca.
[Tpumepsl MPUMEHEHHS TEOPEMbl. DJIEKTPUUECKUI TUMoJb. BeKTOp mosispu3oBaH-
HOCTH. BEKTOp 27I€KTPUUYECKOTO CMEIICHHUS.

6. Kongencaropbl. JHeprus 4 NOTEHUMAJ JIEKTPHUYECKOT0 MOJIs
CBsi3b MOTEHIIMANA U HANPSHKEHHOCTH. [IpuHIMI cyneprno3uiuu AJisi MOTEeHIHAIA.
DKBUMOTEHIUATIBHBIE JIMHUM. OJIEKTPOEMKOCTh MPOBOJAHUKA W KOHJEHCATOpA.
[Tnockuit koHAeHcaTop. DHEprus KoHjeHcaropa. OO0bEMHAs TIOTHOCTh DHEPTUU
anekTpuyeckoro noist. CoeAMHEHNs KOHAEHCATOPOB

7. IIoCTOSIHHBIN 3JIEKTPUYECKUN TOK.
3akoH Oma 1J19 OJHOPOIHOTO YHYacTKA LENU. DJIEKTPUUECKOE CONPOTUBIICHHUE. 3a-
koH OMa B nuddepennnansuoit hopme. D.1.¢c. 3akon Oma 7151 HEOTHOPOTHOTO
y4acTka uenu. 3akoH Oma jii1g nosiHou nenu. CoeuHEeHUs pe3uCTOPOB. 3aKOHBI
Kupxroda. 3akon J[xxoyns — Jlenuna.

8. MarHuTHOeE 10J1e U ero XapaKTepUuCTUKH
BekTop MHIyKIIMM MarHUTHOTO ToJs. JInHMKM MHAYKIHAS MarHuTHOTO nosist. [IpuH-
UM cynepno3nunu. 3akoH Amrepa. 3akoH brno — Caapa — Jlannaca, nmpumepsl
€ro NnpuMeHeHus1. MarHuTHbI MOMEHT BUTKA C TOKOM. Teopema O HUPKYJISALUU
BEKTOpPAa MarHUTHOM MHAYKIHMU. MarHuTHOE 1noJie B BellecTBe. BekTop HanpskEn-
HOCTH MarHUTHOIO IOJIS.

9. DuiekTpoMarHuTHasi MHAYKIHUA. CaMOMHIYKIMS
MaruautHbii notok. I[Ipasuno Jlenua. MaagyktuBHOCTS. UHAYKTHUBHOCTH TOPOUIA.
DHEpPrusit MarHuTHOIO MoJiA. J[elicCTBUE MarHUTHOTO TOJIS HA ABWXKYILIHNCS 3apsil U
Toku. Cunbsl Amniepa u Jlopenua. Pabora no nepemeniennio npoBOJAHUKA C TOKOM
B MAarHUTHOM 1noJie. Cucrema ypaBHeHUM Makcgea.

Tema 3. DU3UKA KOJEBAHUIN U BOJIH
10. MexaHn4eckHe U 3JIEKTPOMATHUTHBIE KOJICOAHUS M BOJIHBI.
["apmonnueckue xosnebaHus. Y paBHEHHE U MPUMEPhl TAPMOHHUUECKUX OCHUIIISATO-
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pOB (MasTHUKU W AJIEKTPUUYECKHUI KOJIeOATeIbHbIA KOHTYp). DHEPrusl KoJeOaHUH.
CBoOOJHBIE 3aTyXawlue KoieOaHUs OCUMIUIATOpA C MOTEpsSMU. BBIHYXIEHHbIE
KosneOaHus. AMIIIUTYAa U (a3a BBIHYKJIECHHBIX KosieOaHuil. Pe3zonanc. Cnoxxenue
koneOanuil. buenus. Buael BonH. [lnockas rapmoHndeckast BojaHa (AJIMHA BOJIHBI,
BOJIHOBOE YHMCJIO M BOJIHOBOM BEKTOp, (pa30Basi CKOPOCTb, YPaBHEHHUE BOJIHBI).
BonHoBo€ ypaBHEHHE B IPOCTPAHCTBE.

11. Onrtuka. UnTepdepenuns u Audpakuus cBera.
HuTepdepeniimonnoe noe oT ABYyX TOUEYHBIX UCTOUYHUKOB. OmnbIT FOHra. UnTep-
dbepomerp Maiikenbcona. MuTepdepeHus B TOHKUX TuieHKaxX. Judpakmuonnas
pem€rka. [lomsapuzanus BonH. [lonspuzanus cBeTa Npu OTPAXKEHUH W HPEIOMIIE-
HUM Ha TPaHULE ABYX JUAIEKTPUKOB. 3aKOH Maitoca.

Tema 4. KBAHTOBASA ®U3NKA
12. KBanTroBas npupoaa csera. ®orosrdgdexr.
OcHOBHBIE 3aKOHBI TemoBoro usnydenus. dororddexkr u s>dpdexr Komnrona.
KBaHTOBO-BOJTHOBOM Ayanin3M cBeTa. OCHOBHBIE 3aKOHBI TEIJIOBOTO U3IIYUYEHUS.

Tema 5. CTATUCTUYECKASA ®U3UKA U TEPMOJANHAMHUKA
OCHOBHBIE MTOHATUA TEPMOAUHAMUKH. [lepBoe HAYaI0 TEPMOJVHAMUKH.
Nneanbubiii ra3. OCHOBHOE YpPaBHEHHE MOJEKYJISIPHO-KMHETUYECKOM TEOpUM Ta-
30B. YpaBHEHHUE COCTOSIHUSI MACAIBHOrO raza. Pacnpenenenue sHEpruu no Crerne-
HAM CBOOOJIBI MOJIEKYJl. Pacripenenenue MOIeKy UIeaIbHOTO ra3a 1o CKOpoCTsIM
u 3HeprusM. Paborta, TernnoTa, BHyTpeHHsSl SHEpPrus raza. 1-e Hayajio TepMOaAHHA-
MHUKHA. CTaTUCTUYECKOE TOJIKOBAHME 2-TO Hayaja TEPMOJAUHAMHUKH. DHTPOMNUS U

undopmarus. Peansabie rasel. Ypapaenue Ban-aep-Baanbca.

4.2. PacnpeaejieHHe 4acoB M0 BUIAM M TeMaM ayJIMTOPHOIi paboThl

Pazgens! u TeMbl Bcero gaco Buer yueOHBIX 3aHATHI
1o yueOHOMY Konrakthas pabota CPC
IUIaHY (AynuropHas pabora)
JIK JIb 113
Tema 1. Mexannka 96 4 4 3 85
Tema 2. DIeKTpUYECTBO U MarHeTU3M 97 5 4 3 85
Tema 3. ®usuka KoaeOaHUH ¥ BOIH 33 2 1 30
Tema 4. KBanToBas ¢pusuka 32 1 1 30
Tema 5. Craructuueckass Qusuka u 16,2 16,2
TEPMOJMHAMHKA
KA 0,8
KD 2,6
Kontpoub 10,4
Hroro 288 12 8 8 246,2

4.3. TemaTuka NnpakTHYeCKHUX 3aHATHH

KonnyectBo yacos
BCEro

Tema MPAKTUYCCKOT'O 3aHATHA

Tema 1. Mexanuka 3




Tema 2. DJIEKTPUYECTBO U MAarHETU3M

Tema 3. ®usuka konedaHuii U BOJIH

Tewma 4. KBantoBas usuka

ORI IW

Bcero no kypcey

4.4. TemaTuka 12a00paTOPHBIX padoT

Tema mabopaTopHOil pabOTHI KonnuectBo yacoB
BCETO

H3mepeHne MOMEHTa MHEPLIUKA MaXOBOTO KOJieca U CHJIbI TPEHUS B OIO-
pax 4
Omnpenenenne korhdulreHTa BHYTPEHHETO TPEHHUSI )KUIKOCTH IO METO-
JIy CTOKCa
Onpenenenre MOMEHTa HHEPLMU TeJla METOJIOM KPYTHIIbHBIX KoJeOaHun
OrnpezenieHne eMKOCTH KOHACHCATOpa C MOMOIIBI0 0aIMCTUYECKOTO 4
raJlbBAaHOMETpa
Bcero 8

4.5. TemaTuka KypcoBbIX padoT (IIPOEKTOB)
KypcoBsie paboThI (MPOEKTHI) y4€OHBIM IIIAHOM HE MTPETYCMOTPEHBI.

4.6. TemaTka KOHTPOJILHBIX PadoT
TemaTnka KOHTPOJIBLHOI padoThl Ne 1
KuHemaTnka noctynaTeapHOro U BpaIIaTENIbHOTO IBUKECHUH;
JlnHaMHKa MOCTyNnaTeIbHOTO ABHKEHHUS, 3aKOH COXPAaHEHHS UMITYJIbCA;
Mexanuueckasi padota, MomHocTb, KIT/I;
DJIEMEHTBI CIENUAIIBHON TEOPUU OTHOCUTEIBLHOCTH;
JlnHaMuKa BpamaTeIbHOTO JBU)KEHUSI;
MexaHuKka KUJIKOCTEN U ra30B; MEXaHUYECKOE HANPSDKEHUE, 3aKOH | 'yKa;
TemaTnka KOHTPOJIBLHOI PadoTHI Ne 2
DIIeKTpOCTaTHKA
[TocTossHHBIN TOK
Marsetusm
. Konebanus u BOJIHBI
5. Y4eOHo-MeTOAMYECKOE o0ecTiedeHne IJIsl CAMOCTOSATeIbHOH padoThl 00y-
YAIIMUXCH 0 JUCHUIVIUHE (MOYJII0)
5.1. PacnipeesieHre 4acoB 10 TeMaM U BHAAM CAMOCTOATEILHOM Pa0d0ThI

SoghkowdE

Bwne

Pa3gensl u TeMbl Bcero gacos 1o Bun paGotsr
yueOHOMY TIaHy
Tema 1. Mexanuka 85 CamocTrosiTeIbHOE U3YYEHHE OTHAEIbHBIX TEM

yueOHOU NuTeparypbl. BhIMOIHEHHE KOHTPOJIb-
HOW pabotbl. [loaroroBka K NPOMEXYTOUHOMH
aTTECTAllMU U TEKYIIEMY KOHTPOJIFO 3HAHHM.

Tema 2. DieKTpUYECTBO 85 CaMocCTOATENBHOE N3YUYEHHUE OTIEIbHBIX TEM

Y MarHeTU3M yueOHOM auTepaTypsbl. BeinoaHeHe KOHTPOIb-
HOM paboTel. [ToaroToBka K MpoMeKyTOUHOU
aTTeCTAallMU U TEKYIIEMY KOHTPOJIIO 3HAHUM.
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Tema 3. dusuka koie- 30 CaMOCTOSITETbHOE U3YUYEHUE OTACIBHBIX TEM
OaHuil ¥ BOJIH y4eOHOM TUTepaTyphl. BEIOTHEHNE KOHTPOIIb-
HOU paboThI. [ToAroTOBKA K MPOMEKYTOTHOM
aTTECTAllMU U TEKYIIEMY KOHTPOJIIO 3HAHUM.
Tema 4. KBantoBas ¢u- 30 CaMOCTOSITETbHOE U3YUYEHUE OTACIBHBIX TEM
3UKa y4eOHOI1 TuTeparypsl. BeinoiHeHne KOHTPOIIb-
HO# paboThl. [ToAroTOBKA K MPOMEKYTOUHOM
aTTECTAllMU U TEKYIIEMY KOHTPOJIIO 3HAHUM.
Tema 5. Cratuctnueckas 16,2 CaMOCTOSITETbHOE U3YUYEHUE OTACIBHBIX TEM
buznka U TEpPMOJMHA- y4eOHOM TuTepaTypsl. BhIMOTHEHHE KOHTPOIb-
MHKa HOU paboThI. [ToAroTOBKA K MPOMEKYTOTHOM
aTTECTAllMU U TEKYIIEeMYy KOHTPOJIIO 3HAHUM.
Bcero 246,2

5.2. Ilepeyennb yueOHO-METOANYECKOT0 0O0eceYeHHUs 1JIsl CAMOCTOSATEILHOI
PadoThI CTYIEHTOB € YKa3aHUEe MeCTA UX HAXOMKICHU:
- yueOHas nuTepaTypa — oubnuoreka uimana
- METOAMYECKUE PEKOMEHJAIUH IO BBIMOTHEHUIO KOHTPOJIBLHOW paboThl — (POHT

OIICHOYHBIX CPCICTB,

- METOJIMYECKHE PEKOMEHAAIUHU IO CAMOCTOSITEILHON paboTe — caldT punana.

6. @oH/ OLIEHOYHBIX CPEACTB /IJIsl MPOBeAeHUs MPOMEKYTOUYHOM aTTecTAIMI
00y4arIMXCcs M0 JUCHHUILIMHE (MOTYJII0)

By onieHOUHBIX CpeCTB

KonnuectBo

Texkymmii KOHTPOJIb

KonrtposbHas pabora

2

KypcoBas pabota (KypcoBO# MTPOEKT)

Y4eOHBIM IJIAaHOM HE IPEYCMOTPEHO

IIpoMe:RyTOYHBIH KOHTPOJIb

DK3aMeH

1

3auer

1

@DOHJT OIEHOYHBIX CPEJCTB MPEACTaBICH B MPUIOXKEHUU K paboueil mpo-

rpaMMme.

/. IlepeyeHb OCHOBHOI U JONOJHUTEIbHOM JIUTEPATYPbI

7.1. OcHOBHas1 JUTEpaTypa

ABTODBI, CO- 3arnaBue
CTaBUTENIN

H3naTenscTBO, IO Komma-Bo

JI1.1 | UBnueB A. Jl. | ®usuka: yueobnoe moco- | Cankrt-IlerepOypr: Jlans, 2022. | [Dnek-

Oue 175 By30B

— 676 c. — peKUM J0CTyIa: TPOHHBIH
https://e.lanbook.com/book/2004 | pecypc]
29

JI1.2 | I'paboBckmii | Kypc dusuku: yueb. mo- | Cankrt-IlerepOypr : M3natens- [Dmek-

P.1. cobue ctBO Jlans, 608 c. Pexxum no- TPOHHBIN
cTyma: pecypc]
https://e.lanbook.com/book/3178

JI1.3 | CaBenbeB Kypc o6mieit puszuku. B | Cankr-IlerepOypr.: Jlans, 2019. | [Dnek-

n.B. 3T + 436, 500, 320 c. TPOHHBIN



https://e.lanbook.com/book/200429
https://e.lanbook.com/book/200429
https://e.lanbook.com/book/3178

Tom 1. Mexanuka. Mo- Pexxum gocryna: pecypc]
JeKyIsipHas pusznka https://e.lanbook.com/book/1139
Tom 2. DnexktpuuectBo u | 44
maraeTnsM. Bonubl. On- | https://e.lanbook.com/book/1139
THKA 45
Towm 3. KBantoBas ontu- | https://e.lanbook.com/book/1234
Ka. AToMHas pu3nKa. 63
®u3uka TBEpAOro Tena.
®duszuka aTOMHOTO Spa
Y DJIEMEHTAPHBIX YaCTHUII
JI1.4 | boaynos E. bazoBslii kype pusuku: Cankr-IletepOypr: IIT'VIIC, [Dnek-
H. MEXaHUKa, MOJICKYJIAp- 2020. — 319 c. — Pexwum no- TPOHHBIN
Has puU3MKa, MEKTPOCTa- | cTyna: pecypc]
THKa, IIOCTOSHHEIN 311ek- | https://e.lanbook.com/book/1560
TPUYECKU TOK, MarHe- 26
TH3M, BOJTHOBAsI OTITHKA,
AJIEMEHTHI KBAHTOBOM
MEXaHUKH, aTOMHOM 1
sanepHoi GU3MKH : yueo-
HUK
7.2. JlonoJIHUTEJIbHAS JTUTEPATypa
JI2.1 | KpaBuenko ®dusuka : yueOHUK U Mocksa: U3natensctBo FOpaiit, | [Dnek-
H. IO. MPAKTUKYM JJIsl By30B 2020. — 300 ¢. — Pexum 1o- TPOHHBIN
cTyma: pecypc]
https://urait.ru/bcode/450821
JI2.2 | AlizeHuoH A. | ®u3uka : yueOHUK U Mocksa: U3natensctBo FOpaiit, | [Dnek-
E. IIPAKTUKYM JUIsl By30B 2020. — 335 c. — Pexum no- TPOHHBIN
cTyma: pecypc]
https://urait.ru/bcode/450504
JI2.3 | HukepoB B. | ®u3suka : yueOHUK U Mocksa: U3natensctBo FOpaiit, | [Dnek-
A. IIPAKTUKYM JUIsl By30B 2020. — 415 c. — Pexum no- TPOHHBIN
cTyma: pecypc]
https://urait.ru/bcode/450293
JI2.4 | Slckensaun ®dusnka: MexaHuka, Mocksa : MUNT.- 2009.- 64 c. 244
A.B. OnexTpuuecTBo. Marue-

tn3M. Kype nexnmii:
yuebHoe rocobue

8. IlepevyeHb pecypcoB HHPOPMALMOHHO - TE€JIEKOMMYHUKAIMOHHOM ceTH
«HTEpHET», HEOOXOAUMBIX /1JIS1 0CBOEHMS IMCUMILINHBI
1. OdununanbHeIil caT puinana

2. DNeKTpoHHasi OMOIMOTEYHAs cUCTeMa

9. MeToauueckue YKazanud 1Jisg oﬁyqamumxcn 0 OCBOCHHIO JUCIUITIMHBI

B nmponecce OCBOCHUS JUCHUIINIMHBI CTYACHTBI JOJIKHBI ITOCCTUTD JICKITMOH-

HbIE, IPAKTHUYECKHUE U J1a00paTOpHbIE 3aHATH, MPOBOJUTH CAMOCTOSTENIbHYIO pa-
00Ty, BHIIOJIHUTH KOHTPOJIbHBIE PA0OTHI, CIaTh 3a4€T U HK3aMEH.
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https://e.lanbook.com/book/113944
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BKJIIOYAIOT B ce0s CUCTEMAaTU3WPOBAHHBIE OCHOBBI 3HAHUM MO AMCLUUILIIMHE, KOH-
LHEHTPUPYIOT BHUMaHUE O0YyYarOIIMUXCsl Ha HauOoJee CI0KHBIX U Y3JI0BBIX BOIIPO-
cax ¢u3uku. B xozme ynekuuii mpernoaaBaTenb U3J1aracT U pa3bsCHSAET OCHOBHBIE,
HauOoJiee CIOKHbIE TIOHATHS TEMBI, @ TAKXKE CBA3aHHbIC C HEH TEOPETUUYECKUE U
IPaKTHYECKHUE MPOOJIEMBI, JaeT PEKOMEHIAIMK Ha BBIIIOJIHEHNE CAMOCTOSATEIbHON
paboThI.

B xoje nexuuii 00y4arommumcest peKOMEHIyEeTCsL:

- BECTH KOHCIIEKTUPOBAHUE Y4EOHOI0 MaTepHaa;

- oOpanjaTh BHUMaHUE Ha KaTErOPHUH, MOJIOKEHUS M 3aKOHBI, PACKPBIBAIO-
1IMe COAEPKaHUE TEX WM UHBIX SIBJICHUU U IIPOLIECCOB, HAYYHBIE BHIBOJBI U MPAK-
TUYECKUE PEKOMEHIAINH 110 UX IPUMEHEHUIO;

- 3371aBaTh NPENOJABATENI0 YTOYHAIOIIME BOIIPOCHI C LEIBIO YACHEHUS TEO-
PETUYECKUX MOJIOKEHUU.

JUis yCHemHoro OBJaJeHUsi KypcoM HEOOXOJMMO MOCELIaTh BCE JIEKLHUHU,
TaK KaK TEMaTUYECKUI MaTepual B3auMOCBSI3aH MEXy COOOM.

[IpakTHueckue 3aHATHS - 3TO aKTHBHasl opma ydeOHoro mporecca. SABis-
IOTCSL JIOIOJIHEHUEM JIEKLIIMOHHBIX KYPCOB M CaMOCTOSITENIbHOM paboThl 00Oyuaro-
LIUXCS, @ TAK)KE CPEACTBOM IPOBEPKU YCBOCHUSA MMM 3HAHUM, JABAEMBIX HA JIEK-
LIMA U B IIPOLECCE U3YUYECHUSA PEKOMEHAYEeMOM smreparypsl. IIpakTuyeckue 3aHs-
THUS BKJIIOYAIOT B ce0s pelIeHne 3a1au.

JlaGopatopHble pabOThI - yueOHOE 3aHATHE, B paMKaX KOTOPOTO OCYIIECTB-
JAETCSl TOT WIA WHOW HAy4YHBIA SKCIIEPUMEHT, HAIIPABJICHHBIN HA IMOJIYYECHHUE pe-
3yJBTAaTOB, UMEIOIIMX 3HAYEHNE C TOYKH 3PEHUS YCIEIIHOTO OCBOCHUS CTYICHTa-
MU y4eOHOI MpOrpaMMbl.

ITo pe3ynbraTaMm mpoBeAEHHOM J1a0OpaTOpHOM pabOTHI CTYJEHTOM BBITIOJ-
HSIETCA OTYET, I/I€ MPUBOJATCA BCE HEOOXOANMBIEC BBIUMCIEHUS, 3al0JHAETCA Ta0-
JUIa pe3yJIbTaTOB UM J1a€TCsl OMKCAHUE OMNBITAa C 005S3aTeIbHON 3alUCHI0 XUMHU-
YEeCKUX ypaBHEHUH U BbIBOJIOB. KaX/y0 BBIIIOJIHEHHYIO JJAOOPaTOPHYIO paldoTy
CTYAEHT 00s13aH 3alIUTUTh; Ha 3allUTE CTYJIEHT JIOJDKEH M0Ka3aTh 3HAHUE TEOPUU
U METOJIOB M3MEPEHMs, UCIIOJIb3YEMBIX B JIaHHOHN paboTe; yMeTh (POopMyIupoBaTh
¥ MOHMMAaTh BCTPEYAIOIIMECS B JaHHOW paboTe 3aKOHOMEPHOCTH; 3HATh OIpEJe-
JIEHUsI BCEX BCTPEUaroIUXCcsl B padoTe NOHATUN U BEJIMUMH; YMETh aHAJIU3UPOBATh
U OOBSICHATH MOTY4YEHHBIE PE3yIbTaThl U (POPMYIHUPOBATH BHIBO/IBI.

BaxxHOol 4acThiO CaMOCTOSITENIbHOM palOTHI SIBISETCS UYTEHUE Y4eOHOU U
Hay4YHOHM JuTepaTyphl. B paMkax camocTosTenbHOM paboThl 00ydarouuics 10i-
JKE€H PACCMOTPETh TEOPETUUYECKUI MaTepual, KOTOPbI HE BBIHOCUTCSA Ha JIEKIU-
OHHBIA Kypc. YacTbio CaMOCTOSITENbHOW PAOOTHI SABISIETCS BBIOJIHEHHE KOH-
TPOJIbHBIX padoT. IIpexae yem BBIONHTH 3aAaHUsI KOHTPOJIBHOU paboThl, HEOO-
XOIMMO HW3YYWUTh TEOPETUYECKHN MATEpUANl, O3HAKOMHUTHCA C METOJMYECKUMH
yKa3aHUSAMH 110 BBIIIOJHEHUIO KOHTPOJIbHOU paboThl. KoHTponbHas paboTa BKIIO-
YaeT TEOPETUYECKYI0 M IPAKTUYECKYI0 4acTb. B paMkax NpakTUYECKOW 4YacTH
CTyZ€HTaM HeOOXOIMMO PEIINTh 33aJ]a4M, CIPYNIUPOBAHHbBIE IO pa3eiaM.

BoimonHenne M 3ammTa KOHTPOJIBHBIX pabOT SBISAIOTCS HENPEMEHHBIM
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YCJIOBUEM JIJIS1 JOMYCKA K 3a4€Ty, 3K3aMeHy. Bo BpeMsi BBINIOJIHEHUSI KOHTPOJIbHBIX
paboT MOKHO MOJYYUTh TPYNIOBBIE WM WHIUBUIyAIbHbIE KOHCYJIbTAIUU Y TIpe-
Mo/1aBaTesl.

[ToaroToBka K 3a4eTy, IK3aMEHY MPEIoJaraeT:

- U3y4Y€HHE PEKOMEHIYEeMOMU JTUTEPATYPhI;

- U3y4YEHHUE KOHCIIEKTOB JICKIIHIA;

- BBITIOJIHEHHE KOHTPOJIbHBIX padoT.

10. Ilepeyenb MHPOPMANUOHHBIX TEXHOJIOTH, MPOrPAMMHOI0 o0ecrevYeHus U
HHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM, HCIOJIb3YeMBbIX
NPH OCYLIECTBJICHUM 00Pa30BaTEJIbHOI0 MPOLECCa MO JMCHUIIIIMHE
[IporpammHoe obecrieueHue Jjisi TPOBEACHUS JIEKIIUH, JeMOHCTpaIUU Tpe-
3eHtanuii: Microsoft Office 2003 u BbIIIE.

IIpogeccuonanbHbIe 0a3bl JAHHbIX,
HCII0JIb3yeMble /ISl H3yYeHH sl AUCHUIINHBI (CBOOOAHBIN 10CTYII)
Nudopmanmonnas cucrema «EamHoe okHO nocTyna K MH(DOpMaAIMOHHBIM
pecypcamy -
http://window.edu.ru/catalog/resources?p_rubr=2.2.74.6

11. OnucaHue MaTepuabLHO - TEXHHYECKOH 0a3bl, He00XO0AUMOM 1J1A
OCYyIeCTBJIEHHSI 00Pa30BaTEJILHOI0 MpoIecca Mo AUCIUILIHHE

11.1. TpeOoBaHus Kk ayAuTOPUSAM (IIOMEICHUAM, KAOMHETaAM) /I
NMpoBeJeHNs 3AHATHH ¢ YKa3aHUEM COOTBETCTBYIOLIECT0 OCHALICHUS

VYuebHas ayauTopus JJis MPOBEACHUS yU4EeOHBIX 3aHITHH, MPEIyCMOTPEH-
HBIX TIPOTpaMMON CrieluanuTeTa (MPOBEACHUE 3aHATUI JICKIIMOHHOTO TUIIA, 3aHs-
TAW CEMHUHAPCKOTO THUIIA, TPYIMIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTAIIUN, TEKY-
HIEro KOHTPOJISI U IPOMEXYTOUHOU arrectanun) - aynuropus Ne 401. Cneunanu-
3UpOBaHHAsA ME€OEJIb: CTOJIBI YYEHUYECKUE - 32 MIT., CTYJIbsI yYEHUYECKHUE - 64 MIT.,
JIOCKa HacCTeHHas - 1 miT., cTon mpenojaBatens - 1 mT., cTyn npenoaasaTens - 1
mT. TexHuueckue cpeacTBa 0OydeHHUs: TIEPEHOCHON JKpaH, TMEPEHOCHOM MPOECK-
TOp, HOYTOYK. YueOHO-HArsgHbIE TOCOOMS, 00ECIeUnBAIOIINEe TEMAaTUYECKUE
WJUTIOCTPAIIMH, COOTBETCTBYIOIIME paboyuel mporpaMMe JUCITUTUTHHBI - KOMILJIEKT
npe3eHTanui (XpaHuTcs Ha kadeape).

11.2. IlepeyeHnb J1aGOPATOPHOTO 00OPYA0BAHMS

VYyeOHast ayguTopus IUisl MPOBEACHUS YYEOHBIX 3aHSTHM, MPEAYyCMOTpPEH-
HBIX MPOrpaMMOM crenuaiuTera (MpoBEACHUE 3aHATUH CEeMHHApCKOTO THUIA) -
JlabGoparopus «duszukay, aynutopus Ne 312. Crnennann3upoBaHHast MeOeIb: CTO-
Jbl yyeHudeckue - 11 mr., cTynps ydyeHnyeckue - 27 mT., 10CKa HacTeHHas - 1
IIT., CTOJ Tpernojaasarens - 1 mT., cTyn npenogasatens - 1 mr. JlaGopaTopHoe
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obopynoBanue: cymmibHbii mkap CHOJI - 1 mT., amnepMerp 1eMOHCTpPAILIMOH-
HBI - | 1IT., BEChl HACTOJBHBIC - | IIT., BEChl TEXHUYECKUE C pazHOBecaMu - 1
IIT., YHUBEpCcaabHbIH ncTOUHUK nuTtanus Y UII-2 - 1 mr., Hacoc KomoBckoro, arn-
napat Knemma-Jlezopma, TepMOMETp A1€MOHCTpPAIIMOHHBIN - 1 T, JlabopaTtopHbie
cteHabl: «3ydyeHue coOCTBEHHBIX KOJCOaHUI MPYKUHHOTO MassTHUKAY, « CHATHE
BOJIbT-aMIIEPHBIX XAPAKTEPUCTUK HJIEKTPOHHON JNammb», «OmnpeneneHue ropu-
30HTAJIBHOM COCTAaBIISIOLIEH BEKTOPA HANPSIKEHHOCTU MAarHUTHOTO TOJISL 3EMIIH,
«3yyeHne 3aKOHOB BpalllaT€IbHOTO MABWXEHUS», «OmnpeaeneHue OTHOIICHUS
TEIJIOEMKOCTEH Bo3ayxa MetogoM Kiiemmua-Jlesopmay, «3HAKOMCTBO ¢ pabOTOi
AIIEKTPOHHOTO ocuuiuiorpaday, «M3mepeHne MOMEHTa HHEPIIUH MaxOBOTO KOJIe-
ca M CHJIbI TPEHHUS B omopax», «Omnpenenenne kodduimeHTa BHyTPEHHETO Tpe-
HUS KUJIKOCTU MO METOJY CTOKCa», «OnpeneneHne MOMEHTa UHEPIIUU Teja Me-
TOJOM KPYTHJIBHBIX KoJeOaHui», «CHITHE BOJbT-aMIEPHBIX XapaKTEPUCTHUK Ce-
JIEHOBOTO M TE€PMAHHUEBOIO BBIIPSIMUTENEH», «OnpeaenieHne eMKOCTH KOHJIEHCa-
TOpa C MO-MOINIbI0 OATITUCTUYECKOTO rajibBaHoMeTpa», «M3mepeHue yaenbHOU
WHTETpalb-HOW YYBCTBUTEIIBHOCTH U CHSTUE BOJIbT-AMIIEPHON XapaKTEPUCTHKU
dboTosnemenTa ¢ BHyTpeHHEeM (oTodPdexkToM (oToconpoTuBIeHUs Y, «Onpene-
JICHUE JIMHBI CBETOBOM BOJHBI, «ONpeieIeHHe KOHLIEHTPAIMU BOJHOTO pacTBO-
pa caxapa 1o cpeaCcTBOM HOJIIPUMETPa», «OnpeaeneHue paanyca KpUBU3HbI JIMH-
36l C MOMOUIBIO KOJel HbI0TOHA, MOJIyYEHHBIX B MOHOXPOMATUYECKOM CBETEM,
«OmnpeneneHne mokas3aTenss NPEIOMIIEHHS CTEKJIA C IMOMOIIBI0 MHKPOCKOIAy,
«Onpenenenue 3akoHa Maitocay. Y4eOHO-HArJIAIHbIE TOCOOHS - KOMIUIEKT IIa-
KaTOB.
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IIpuioxkenue k padoyeit nporpamme

®OHJI
OIIEHOYHBIX CPEJICTB

10 Y4eOHOM NMCHHUIIIHHE

OU3UKA
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1. Ilepeyenb KOMIIETEHUHMH € YKa3aHUEM 3TanoB ux ¢GopMuUpoBaHus B
npouecce 0CBOCHUs Y4eOHOM TUCHUIIIMHBI
1.1. Ilepeyenb KOMNIETEHIIMA ¥ MHANKATOPOB

OIIK-1: CriocoGeH pemats MHXEHEpHBIE 3a7auu B MPOPECCUOHANIBHOM Jie-
ATEJIBHOCTH C HCIIOJIb30BAHUEM METOJIOB €CTECTBEHHBIX HAyK, MaTEMaTUYECKOIO
aHaJIM3a U MOJIECIMPOBAHUS.
OIIK-1.2. [IpumeHsieT OCHOBHbIE MOHSATHUSA U 3aKOHBl €CTECTBEHHBIX HAYK
JUIS pEeIIeHUs TPEeIMETHO-TPO(DUIBHBIX 3a7a4
OIIK-1.3. TlpuMeHsieT eCTeCTBEHHOHAYYHBIE METOJbl TEOPETHYECKOTO M
HKCIIEPUMEHTAJIBHOTO HMCCIEAOBAaHUS OOBEKTOB, MPOLIECCOB, SBICHHM; MPOBOAUT

DKCIEPUMEHTHI 10 33JaHHOM METOJAMKE U aHAIU3ZUPYET PE3YIIbTATHI

1.2.

Jtanbl GOpMHPOBAHMSA KOMIIETEHIUI B poLecce

0CBOCHHS YUeOHOI TUCIUIINHBI

HaunmenoBanue 3Tama

Conep:xanue 3Tana
(BuabI yueOHOM padoThI)

Koabl popmupyembix Ha
Tane KOMIETEeHIIMH, UH-

HUU

IMPAKTUYCCKHUC 3aHATHA

AUKATOPOB
Oran 1. dopmupoBanue | Jlekuuu, camoctostenbHas padota | OIIK-1 (OIIK-1.2, OIIK-
TeopeTudeckoil 0a3pl 3HA- | CTYJEHTOB C TEOpeTHUecKol 0a3o0ii, 1.3)

Oran 2. ®opmupoBaHue

HpaKTI/I‘leCKI/Ie 3aHATHA W BBIIIOJIHC-

OIIK-1 (OIIK-1.2, OIIK-

YMEHHIA HUE J1a00PaTOPHBIX paboT 1.3)

Oran 3. dopmupoBaHue | BrinmonHeHne KOHTPOIbHBIX paboT OIIK-1 (OIIK-1.2, OIIK-
HaBBIKOB  MPAKTUYECKOTO 1.3)
WCIIONb30BAaHUS 3HAHUU U

YMEHUH

Oran 4. Ilposepka ycBo-
€HHOI'0 MaTepuaa

3aIJ_[I/ITa KOHTPOJIbHBIX pa60T, 3a4cCT,
9K3aMCH

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

2. Onucanue nMoka3artejeil  KpUTepUeB OLleHUBAHUS KOMIIETEHIIUI Ha
Pa3JIMYHBIX 3Tanax ux GopMUPOBaAHMS, ONIUCAHME IIKAJ OLIECHUBAHUS
2.1. Iloka3aTean U KpUTEPUU OLICHUBAHUSA KOMIIETEHIUI
HA pa3JIMYHbIX 3Tanax ux opmMmupoBaHus

Ortan Gopmupo- Kon xom- | IlokazaTtenu oreHu- Kpurepun CriocoOblI OTIEHKH
BaHUS KOMIIETEH- | METEHLUUH | BaHHUsS KOMIETEHLUH
ITUH
Ortan 1. ®opmu- OIIK-1 - MOCEIICHUE JIEKIM-| - HAJIWYUE KOH- | YYACTHE B JUCKYC-
poBanue Tteope- | (OIIK-1.2, | oHHBIX M TNpakTHye-| CIEeKTa JEKUU MO | CHH
tuueckor  6asel | OIIK-1.3) | ckux 3aHATHIA; BCEM TeMaM, BbIHE-
3HaHUHI - BeJIeHUE KOHCIIEKTa| CEHHbIM Ha JIeKLH-
JICKIIMIA; OHHOE 0OCY)KJIEHUE;
Oran 2. ®opmu- OIIK-1 - BBINIOJIHEHUE JIa- | - 3aJa4d PELIEHBI | - HAIIUCAaHUE OTYe-
poBanue ymenwmii | (OIIK-1.2, | GopaTopHBIX paboT; | BEpHO Ta 1o JyabopaTop-
(pemenne 3amaum | OIIK-1.3) | - pemenue 3amad |- 3amaHus J1a0opa- | HBIM paboTaM |
o o0pasiry) MPaKTUYECKOTO 3a- | TOPHBIX palOT BBI- | PEIICHUE THIOBBIX
HATHS MIOJTHEHBI B TOJIHOM | 33Ja4 Ha MpPaKTH-
o0beMe YECKHX 3aHITUAX
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Ortan 3. ®opmu- OIIK-1 - HaJu4ue MpPaBUIb- | - KOHTPOJIBHBIE pa- | KOHTPOJbHBIE pa-
poBanue HaBbIKOB | (OIIK-1.2, | HO  BBINOJHEHHBIX | OOTBI UMEIOT MOJIO- | OOTHI
MPAKTUYECKOTO OIIK-1.3) | KOHTPOJIbHBIX PAOOT | KUTECIBHYIO PEIICH-
UCTIOJIb30BaHUS 3MI0 M JIOMYIIEHBI K
3HAHUU U YMEHUH 3aIUTe
Oran 4. [IpoBepka OIIK-1 - YCIIEIIHAs 3allluTa | - OTBETHI HA BCE BO- | YCTHBIA OTBET
ycBoeHHOro Ma- | (OIIK-1.2, | KOHTPOJIbHBIX pa- MIPOCHI IO KOH-
Tepuana OIIK-1.3) | 6or; TPOJBHBIM pabo-
- 3aUeT; TaMm;
- BK3aMeH -OTBETHI Ha BOTIPO-
ChI 3a4eTa;
- OTBETHI Ha BOIIPO-
CBI HK3aMEHAIIMOH-
HOro Ousera
2.2. Kpurepuu onieHUBAHUSI KOMIIETEeHIHI

110 YPOBHIO X C()OPMHPOBAHHOCTH

Kox xommeren-

YpoBHU c(HOPMHUPOBAHHOCTH KOMIIETCHIUN

LHUH, THAUKATOP 0a30BbIil CpeaHui BBICOKHM
OIIK-1 3HaTh: 3HaTh: 3HaTh:

(OIIK-1.2) - OCHOBHbIC (pU3U- | - OCHOBHBIC (PH3UYE- | - OCHOBHBIE (PU3UYECKHUE SIBIIC-
YECKUE SIBJIICHUS, | CKHC SIBIICHUS, CIUHU- | HUS, CAWHUIBI U3MEpeHHs (u-
eAMHUIIBI M3Mepe- | bl M3MepeHus: (PU3U- | 3MYECKUX BEITUYUH;

HUS  (DU3WYECKHX | YECKUX BEIUYHH; - (yHIaMeHTaIbHBIC TOHSATHS,
BEJIMYKH. - ONBITHBIE OOOCHOBA- | 3aKOHBI W TEOPHM KIacchue-
Ymersn: HUS OCHOBHBIX (U3U- | CKOM U COBPEMEHHOMN (U3UKH;

- IPUMEHSTH Me-
TOJIBI TEOPETHUIC-
CKOTO HCCIeIoBa-
HUS QU3HYECKUX
SABJICHUH, ITPOLEC-
COB ¥ OOBEKTOB.
Baanerb:

- MaTeMaTHJe-
CKUMU METO/JaMU
pEelIeHUusT  THIIO-
BBIX 3aJ1a4.

YECKHUX 3aKOHOB.
YMerhb:

- IPUMEHSITh METO/IbI
TEOPETUUECKOTO HC-
crnenoBaHus Gpu3nde-
CKHX SIBJICHHM, ITPO-
IIECCOB U 0OBEKTOB;

- MPUMEHSITh METOJIbI
AKCIEPUMEHTAIBHOTO
uccienoBaHus pU3u-
YECKUX SIBJIICHUMU, MTPO-
IIECCOB M 0OBEKTOB.
Baanern:

- METOJaMH JKCIEepH-
MCHTAJIBHOT'O  HCCIIe-
MOBaHUS (U3HUECKUX
SIBJIEHUM, MIPOLIECCOB U
00BEKTOB

- MaTeMaTHYCCKUMM
METOJaMH  PEIICHUS
THIIOBBIX 3a7a4.

- ONBITHBIE OOOCHOBAaHHS OC-
HOBHBIX (DU3UYECKUX 3aKOHOB.
YMeTh:

- IPUMEHSITH METOJIBI TEOPETH-
YeCKOTro UCCIeIoBaHus pU3n-
YECKHUX SIBJICHUH, IPOLIECCOB U
00BCKTOB;

- IPUMEHSITh METOJIBI IKCIIEPH-
MEHTaJIbHOT'O UCCJIEIOBaHUS
(bu3nyYecKuX sIBICHUMN, TIpoIieC-
COB U O0BEKTOB;

- aHAIU3UPOBATh PE3YJIBTATHI
HCCIIeIOBAHUS.

Baanern:

- METOJaMU TEOPETUUYECKOIro
uccaeaoBaHus (GU3UIECKUX SIB-
JICHUH, TIPOLIECCOB H 0OBEKTOB

- METOJaMH SKCIEPUMEHTab-
HOTO WccliefoBaHus (usude-
CKMX SBJICHMM, IPOIIECCOB U
00BEKTOB

- MaTEMaTHYECKHUMH METOIaMHU
pelIeHus] THNOBBIX 3a/1ay.
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OIK-1
(OTIK-1.3)

3HaTh:

- METOJUKY TIpO-
BEJCHUS  DKCIle-
PUMEHTOB.
Ymers:

- TPOBOAHTH (H-
3UYECKUEe H3Mepe-
HUSL.

Baanern:

- METOAMKOW II0-
CTAaHOBKH (pu3nye-
CKOTO  JKCHepHu-
MEHTA.

3HaTh:

- METOJUKY IpOBeJe-
HUS KCIIEPUMEHTOB

- OCHOBHOE 000pyI0-
BaHUE IS TIpOBele-
HUS 9KCIIEPUMEHTOB.
Ymers:

- TIPOBOJWTH (pHU3NUe-
CKHE U3MEPCHHSI

- oOpabarbeiBaTh pe-
3yJIbTaThl (PU3NIECKUX

U3MEPECHUM.

Baagern:

-METOINKOM ocra-
HOBKM  (pU3HYECKOTO
JKCIIEPUMEHTA
-METOJaMU  pacuera

IIOIPEIIHOCTEN  H3Me-
peHull NpHU NpoBeIe-
HUU ¢bu3nveckoro

3HaTth:

- METOJIUKY TPOBEICHUS JKCIIC-
PUMEHTOB

- OCHOBHOE 00OpyJIOBaHUE ISt
MIPOBEJICHUS SKCIIEPUMEHTOB

- MaTEeMaTHYeCKHE METOJbI 00-
paboOTKU JaHHBIX.

Ymers:

- TPOBOAUTH (PU3UYECKUE U3-
MEpEHHUS

- oOpabaThiBaTh pe3yJbTAThI
(bU3NIECKUX U3MEPEHUIA;

- TPEACTaBIATH PE3YIbTATh
IKCIIEPUMEHTA.

Baagern:

-METOJIMKOW IMOCTAaHOBKHU (PU3H-
YEeCKOTro IKCIIEPUMEHTA
-METOJIaMH pPacyeTa IMOTrPenrHo-
CTEH M3MEpPEHUU IIpU MpOBEJE-
HUU (PU3NYECKOTO HKCIIEPUMEH-

OKCIICPUMCHTA. Ta.
- HAaBbIKaMH aHaJIM3a SKCIICpHU-
MCHTAJIbHBIX JaHHBIX.

2.3. Hkajbl oueHuBaHUA (OPMUPOBAHNS UHIAUKATOPOB JA0CTHKEHUSA

KOMIIeTeHIINI

a) llIkajia oueHNBaHUs IK3aMeHA

Ixkama oneHUBaHUA

Kputepun orieHnBaHus

OIICHKA «OTJIUYIHO»

Bce unamMkaTophl AOCTHMKEHHH KOMIETEHIMH CHOPMHUPOBAHBI Ha
BBICOKOM YPOBHE U CTY/EHT OTBEYAaeT Ha BCE JIOMOJIHUTEIbHbIE BO-
npockl. TeopeTnueckoe cofepskaHue UCHUILIMHBI OCBOEHO MOJTHO-
cTblo, 0e3 mpobenoB. CTyIeHT NEMOHCTPUPYET IOJIHOE COOTBET-
CTBHC 3HaHI/II\/JI, YMCHI/Iﬁ M HAaBBIKOB ITOKA3aTC/IAM U KPUTCPHUAM OLIC-
HUBAHUS WHAMKATOPOB JOCTM)KEHUS KOMIIETEHLMHU Ha (opMHUpye-
MOM JUCIHUIUIMHON ypoBHE. Onepupyer npuoOpeTeHHbIMU 3HAHUS-
MH, YMEHUSMHU M HaBbIKAMH, B TOM YHCJI€ B CUTYyallUsX MOBBIIICH-
HOM cioskHOCTH. OTBEUaeT Ha BCE BOMPOCHI OuiieTa 6€3 HaBOIALINX
BOIPOCOB CO CTOPOHBI Mpenojasareis. He ucnbITbIBaeT 3aTpyaHe-
HHUI TIpU OTBETE Ha JIOMOJHUTEIbHBIE BOIMPOCHL. 3aJady PpPEelIn
MIPABUIIBHO.

OIICHKA «XOPOIlI0»

O)II/IH PIHJIHKaTOp JOCTUXKXCHUA KOMIICTCHIINU C(i)OpMI/IpOBaH Ha BbI-
COKOM YpOBHE, a APYroi WHIUKATOP TOCTHXKCHUS KOMIICTCHIUH
chopMHUPOBaH Ha CPETHEM YPOBHE;

- BCE MHJIUKATOPBI JOCTH)KCHUIH KOMIIETEHIIMA CHOPMUPOBAHBI HA
CpPETHEM YPOBHE, HO CTYJICHT apryMEHTHPOBAHHO OTBEYAET HAa BCE
JIOTIOJTHUTEJIBHBIC BOTIPOCHI,

- OJIMH MHJWKATOp JOCTHXKEHMH KOMIIETEHLIMH CPOpPMHUPOBAH Ha
CpelHEeM YpOBHE, a Jpyroid Ha 0a30BOM YpOBHE, HO CTYJCHT YBe-
PEHHO OTBEYAET Ha BCe JAOMOJHHUTEIBHBIE BOMPOCHL. TeopeTnueckoe
COJIep’)KaHue AWCIMILIMHBI OCBOCHO TOJHOCTHIO, 0e3 MpoOeoB.
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CTyneHT TEeMOHCTPHUPYET MOJTHOE COOTBETCTBUE 3HAHUM, YMEHHUI U
HAaBBIKOB IMOKA3aTC/IsIM U KPUTCPUAM OLICHUBAHHWA UWHIUKATOPOB 10-
CTHKEHHUS KOMIIETEHIIMM Ha (OPMHUPYEMOM JUCIHUILUIMHON YpOBHE.
Onepupyer NpUOOPETCHHBIMH 3HAHUSMHU, YMEHUSMU U HABBIKAMU;
€ro OTBET MPEACTaBIsET IPAMOTHOE U3JI0KEHUE Y4eOHOr0 MaTepu-
ajla IO CYILIECTBY; OTCYTCTBYIOT CYILECTBEHHBbIE HETOYHOCTH B
(GbopMyNIMpOBaHUM TOHSTUN; MPAaBUIBHO MPUMEHEHBI TEOpeTHYe-
CKHE II0JIOKEHHUsI, IIOATBEPKACHHbIE TpuMepamu. Ha nBa Teoperu-
YEeCKUX BOIPOCA CTYAEHT Jall MOJIHbIE OTBETHI, HA TPETUH - MpH
HaBOJSILIMX BoOIpocax mpenogaBateis. [Ipu orBere Ha J1OMOJIHU-
TEJIbHBIE BOMPOCHI IONYCKAeT HETOYHOCTHU. 3a/jauy Peiml.

OLICHKA «yAO0BJIETBOPH-
TCJIbHO»

Bce wHAMKATOPBI NOCTHOKEHUH KOMIIETEHIIMU C(HOpPMHUpPOBAHBI Ha
0a30BOM ypOBHE;

- OJIMH WHIMKATOP IOCTIKEHUS KOMIIETCHIIMU CPOPMHUpPOBaH Ha
0a30BOM ypOBHE, APYroi Ha CpellHeM YpPOBHE, HO CTYJEHT 3aTpy/-
HSETCSI OTBETUTH HA TOTIOJTHUTEIBHBIC BOIPOCHI.

TeopeTtnueckoe copep)aHUe TUCIHUILUIMHBI OCBOCHO YAaCTUYHO, HO
npoOJeMbl HEe HOCAT MPUHIMUIIMAIBLHOTO Xapakrepa. CTyIneHT Je-
MOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHUN, YMEHUI U HABBIKOB
MOKA3aTeJISIM U KPUTEPHSIM OIEHUBAHUS UHJIUKATOPOB JOCTHXKCHUS
KOMITETEHIIMH Ha (OPMUPYEMOM ITUCIHUILUIMHON YpOBHE: JOMyCKa-
FOTCSl 3HAYUTENIbHBIE OMUOKH, MPOSIBISIETCS OTCYTCTBUE 3HAHUU TIO
psAy BOMPOCOB. 3aTpyQHSETCS OTBEYATh HA JOMOJHHUTENbHBIE BO-
npockl. 3anauy pemrui Ha 50%.

OIICHKAa «HEYAOBJIECTBO-
PHUTECJIBLHO»

WuaukaTopel JOCTHXKEHHS KOMIETEHUUH CGHOPMUPOBAHBI Ha
YpOBHE HUXKE 0a30BOTO M CTYJEHT 3aTPYJIHSAETCS OTBETHUThH HA JIO-
MOJIHUTEJIBHBIE BOIIPOCHI.

Teopernueckoe coaepx)aHue IJUCHUIUIMHBI OCBOEHO YaCTHUYHO.
CTyaeHT 1eMOHCTPUPYET SBHYIO HEJOCTATOYHOCTH WJIU MOJHOE OT-
CYTCTBHE 3HAHMM, YMEHUM W HABBIKOB Ha 3aJIaHHOM ypOBHE chop-
MHUPOBAHHOCTH MHJIMKATOPOB JOCTHKEHHUSI KOMIIETEHIIWH.

0) IlIkajia oneHUBaHMS 3aUeTa

[Ixana onieHnBaHus

Kpurepun onieHuBanus

3auTreHo

Bce uHauKaTOpBl JTOCTHKEHUN KOMIIETEHIMH C(OPMUPOBaHBI Ha
YpOBHE HE HU)KE 0a30BOr0 M CTYAEHT OTBEYAET Ha JIOMOJHUTEIb-
HBIE BOIIPOCHI

-IIPOYHO YCBOWJI PEyCMOTPEHHBIN IPOrpaMMON MaTepua;

- IPaBUJILHO, apTYMEHTUPOBAHO OTBETUII HA BCE BOIIPOCHI;

- TOKa3aJl rIyOOKHe CHCTeMaTU3MpOBaHHbIE 3HAHUS, BIIAJCET MpH-
€MaMH pacCyKICHMS M COIOCTABISET MaTepuall U3 Pa3HbIX UCTOY-
HUKOB: TEOPHUIO CBSI3bIBAET C MPAKTUKOMN, APYTUMHU TEMaMH TaHHOTO
Kypca, APYTUX U3y4aeMbIX IIPEIMETOB;

- 0e3 OmKOOK BBIMOJIHUI MPAKTUYECKOE 3a/1aHNe

He 3aureno

Bce uHIuKaTOpBl JTOCTHKEHUN KOMIIETEHIMH C(OpPMHUPOBaHBI Ha
ypOBHE HUKE 0a30BOr0 M CTYNEHT 3aTPYAHSAETCS OTBETUTH Ha JI0-
IIOJIHUTENBHBIE BOIIPOCHI.

BricTaBnsiercs cTyneHTy, KoTophlid He cripaBuiics ¢ 50% BorpocoB
U 3aJlaHuii Ousera, B OTBeTax Ha JAPYyrue BOMPOCHI JIOMYCTHUI CYIIe-
CTBEHHbIe OolIMOKH. He MOXeT OTBETHTh Ha JONOJHHUTEIbHBIE BO-
IIPOCHI, IPETIOKEHHBIE IPENOAABATEIIEM.
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B) lllkana olleHUBAHUS KOHTPOJIbHBIX PadoT

HIkama oneHUBaHUA Kputepuu onennBanus

3ayTeHo Bce nHaMKaToOphl TOCTHKEHUH KOMIIETEHIIMK ¢(h)OPMHUPOBAHBI HA
YPOBHE He HUXe 0a30BOro.
JlaHbl OTBETHI Ha BCE TEOPETUYECKHE BOIPOCHL. Bce pacuersl
BBINOJIHEHBI BEPHO U UMEIOT HE00XOAUMBbIE IOSCHEHMUSI

He 3aureno Bce mHaMKaTOphl TOCTHKEHUH KOMITIETEHIIMK ¢(hOPMHUPOBAHBI HA

yYpOBHE HMKE 6a30BOTO.
B pacuerax momyrmieHsl OMMOKH, HEOOXOJAUMBIE TOSICHCHHUS OT-
CYTCTBYIOT, UMEIOTCSI OIIMOKH B TEOPETUUYECKHX BOMPOCAX.

3. TunoBble KOHTPOJIbHbIE 32/IAHNUSI U MHbIE MAaTEePHUAJIbI, HEOOXOAUMBbIE ISl
OLICHKM 3HAHUI, YMEHHH, HABBIKOB, XapaKTePU3YOUIHUX dTANbI (popMupoBa-

HUA KOMHeTeH]_[I/Iﬁ
Otansl GOPMHUPOBAHUS KOM-

Kon xommereHuy, Tumnosele 3amanus

WHJINKAaTOpa MIETCHIIUU (OIICHOYHBIE CPEJICTBA)
OIIK-1 (OIIK-1.2, | Otam 1. ®opmupoBaHUE TEO- | - AUCKYCCHUS: BOTIPOCHI A 00CYXKIe-
OIIK-1.3) peTudecKkoi 0a3bl 3HaHUN HUS (METOMYECKUE PEKOMEHIAIIH

JUTSL TIPOBEJICHUS IPAKTHYECKUX 3aHS-
THH)

Oran 2. @opMHUpOBaHUE yMe-
HUM (peleHre 3a1a4yu 1mo oo-

pasity)

- HalMCcaHue 0TYeTa Mo Jaboparop-
HBIM paboTaM U PEIICHUE TUIIOBBIX
3ala4 Ha MPAKTUYCCKUX 3aHATUAX C
UCIIOJIb30BAHMEM ITAKETOB TIPUKIIA-
HBIX IIPOTPaMM U OHJIAWH KaJIbKYJIs-
TOPOB MIpH PadOTE C pa3MEPHBIMU Be-
JIMYNHaAMU

Oran 3.  ®opmupoBaHUE
HAaBbIKOB TPAKTUYECKOTO HC-
IIOJIb30BAHMS 3HAHUM M yMe-
HHI

- KOHTPOJIbHBIE paOOTHI: TIepeueHb
BOIIPOCOB I10 BapUaHTaM (MeToauYe-
CKH€ PEKOMEH/IAINH )

Oran 4. IIpoBepka yCBOECHHO-
ro Marepuasia

- BOIIPOCHI K 3a4€Ty, dK3aMeHY (IpHU-
noxeHue 1)

4. MeToanueckue MaTepuaJibl, ONpeae/saine Npoueaypbl OlleHUBAHUS 3HA-
HHH, YMEHUH U HABBIKOB

3auer

3adeT MPOBOAUTCS B 3aJlaHHBINA CPOK, COrIacHO rpaduKy ydeOHOro mporec-
ca. 3aueT npoxoauT B opme codeceloBaHus Mo OMIeTaM, B KOTOPbIE BKIIOYAIOT-
Csl TEOPETHYECKHE BOMPOCHL. [IpW BBICTABIICHWM 3a4eTa YYUTHIBAETCS YPOBCHD
MPUOOPETECHHBIX KOMITETCHIIMHA CTyACHTA. AYIUTOPHOE BpEMs, OTBEJACHHOE CTY-
JICHTY, Ha TOATOTOBKY - 30 MuH.

JK3aMeH
[IpoBoauTCS B 3aaHHBIN CPOK, corjacHo rpaduKy yueOHOro mpoiiecca. JK-
3aMeH MpOoXOoauT B GopMe cobeceoBaHUs MO OuiIeTaMm, B KOTOPbIE BKIIFOUAIOTCS
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TeopeTudyeckue BOMpochl. [Ipu BHICTABIEHUH OLICHOK YYHUTHIBAETCS YPOBEHb MpPH-
OOpETEHHBIX KOMIICTCHITUN CTYyJIeHTa. AyJIUTOPHOE BpEeMs, OTBEJICHHOE CTY/CHTY,
Ha MoAroToBKy — 30 MUH.

Kounrpoabnas padora

DTO BHEAyJIUTOPHBIN BUJ CAMOCTOSITENBHOU pabOThl CTYAEeHTOB. KOHTpOIIb-
Has paboTa BKJIIOYAeT B ceOs 3a7aur, OXBATHIBAIOIINX U3ydaeMble pa3aeibl Gusu-
ku. PaboTa BBIMONHSAETCS MO BapuaHTaM, COTJIACHO MOcieaHed mudpe mmdpa u
C/IaeTCsl Ha MPOBEPKY.

ITocne mpoBepku KOHTpOJIbHAs pabOTa BO3BpAILlAETCsl CTYJIEHTaM Ui MOA-
TOTOBKH €€ 3aIlIUTE.

3amuTa KOHTPOJIBHOW pabOThl MPOBOAUTCS HA SK3aMEHALIMOHHOW CECCUU U
ABJIIETCSI OCHOBAHMEM Ul JOIyCKa CTyJEHTa K 3k3aMmeHy. [Ipm 3ammre KOH-
TPOJBHON PabOTHl CTYAEHTHI JOJKHBI OTBETUTh HA TEOPETUUYECKHE BOIPOCHI IO
TEMAaTHUKE KOHTPOJIbHOU pabOTHI.

TemaTuka KOHTPOJILHOM padoThl Ne 1
Kunemartnka noctynaTeapbHOrO M BpallaTeJIbHOTO ABUKECHHMN.

JIlnHaMHKa MOCTYNaTeIbHOTO ABUKEHUS, 3aKOH COXPAaHEHHS UMITYJIbCA.
Mexanuudeckast padbota, momHocTh, KIT/I.

DNeMEHTHI CTIeUaIbHON TEOPUU OTHOCUTEIBHOCTH.

JlnHaMuKa BpamaTerbHOro JBUKEHUS.

o gk wh e

MexaHuka KUJIKOCTEN U ra30B; MEXaHUYECKOE HANPSDKEHUE, 3aKOH [ 'yka.

TemaTuka KOHTPOJIbHOM PadoThI Ne 2
DNEeKTpOCTATHKA.

IloCTOSIHHEII TOK.
Marsetusm.

W e

Kosiebanus v BOJTHBI.

IIpakTHyeckue 3aHATHS

[IpakTHyeckue 3aHATHS - METOJ PENPOAYKTUBHOIO 00ydeHHs, oOecreurBa-
IOLIUI CBSI3b TEOPUU M MPAKTUKU, COACHCTBYIONIUI BHIPAOOTKE Y CTYACHTOB yMe-
HUM Y HaBBIKOB IPUMEHEHHUSI 3HAHUM, ITOJIYYEHHBIX Ha JIEKLUU U B XOJI€ CAMOCTOSI-
TeabHOU paboThl. [Ipy nmpoBeneHNN NPAKTUYECKUX 3aHATUN CTYJEHTaM Mpejsiara-
I0TCS J1Ba BUJA 33714 MO TeMaM, OTBEJCHHBIM Ha MPAKTUYECKOE 3aHATHE (Coriac-
HO paboueli mporpamme y4eOHOM TUCHUILITUHBI):

- TUIOBBIE 3a7aud, OOpa3lbl, PEUICHUS KOTOPHIX OBLIM PAacCMOTPEHBI Ha
JIEKLIMH, TIPU UX PEIICHUH MPUMEHSETCS] OJJHO MpaBuiio (popmyiia, 3aKOH);

- 3a7a4M, TpeOyroIIHMe s pEeuleHUus MPUMEHEHUS HECKOJbKUX MPaBUII
(bopmyn, 3akoHOB), mocTpoeHus rpadukos. Kak mpaBuiio, 00pa3iibl TakKuX 3aj1a4y
Ha JIEKIUAX HE PACCMATPUBAIOTCA.
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Juckyceust

[Ipu npoBeAeHMM NUCKYCCUHU CTYJIEHTaM Ji OOCYXAECHHS MpeuiararoTcs
BOIPOCHI 110 TEME, OTBEICHHOIN Ha MIPAKTUYECKOE U J1a00paTOpHOE 3aHATHE (CO-
riacHo paboueil mporpamme yueOHO# nucuuruiveel). [lpu oTBetre Ha Bompoc CTy-
JIEHT JIOJKEH PacKphITh TEMY, YKa3aTh Pa3MEPHOCTH MCHOIb3YEMbIX (PU3NYECKUX
BEJIMYUH U UX CMBICIL

JlabopatopHasi paGora

IIpoBenenue 1abopaTOpHBIX PabOT MO3BOJSET CTYACHTaM YIiayOuTb U 3a-
KpPENUTh TEOPETUUECKUE 3HAHUS, PA3BUTHSI HABBIKOB CAMOCTOSTEIBLHOTO SKCIIEPH-
MEHTUPOBaHUs. BriltoyaeT moAroToBKy HEOOXOJUMBIX JJISl ONbITa (IKCTIEPHMEHTA)
npuOOpoB, 00OpPYIOBaHUs, COCTABICHUE CXEMBbI-IJIaHA OIbITA, €r0 MPOBEACHUE U
ONUcaHue. Yyaiuecs NpuoOpeTaoT YMEHUSI U HaBbIKM, HEOOXOJUMBIE UM B IIO-
cienyromei npoecCuOHATBHON JESTENIBHOCTH U CIIOCOOCTBYIOT (POPMHUPOBAHUIO
MPUYUHHO-CJIEICTBEHHBIX CBA3EH 3aKOHOB (DU3UKU U UCCIEAYEMBIX SIBJICHUIA.
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Ipuioxenue 1
Bonpocs! k 3a4éTy o aucuuniinie «@usuka

Bonpocs 17151 npoBepku ypoBHsi 00yueHHOcTH « 3 HATD»

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

Kunematuka. YpaBHeHust ABMxKeHUs MIrHOBEHHBIE CKOPOCTh M YCKOPEHUE.

3. Kunematnka BpamiaTelIbHOTO IBMKEHUSA. YTJOBBIE CKOPOCTh W YCKOpPEHHE.

CBsi3b MEXIy JTUHEUHBIMU U YIJIOBBIMU XapaKTEpPUCTUKaMu ABWKeHHs. Hop-

MaJbHOE, TAHT€HIUAIBHOE U MTOJIHOE YCKOPEHHE.

Jlunamuka tBepioro Tena. [lonsaTus cuisl u Maccebl. 3akoHbl HploTOHA.

Jlunamuka BpanieHust TBEpaoro teaa. MoMeHT cuiibl. MoMeHT uHepunu. Oc-

HOBHOM 3aKOH BpaIlaTeJIbHOTO JBUKEHUS.

MoMeHTBI HHEPIUU CTEPKHA, 00pyya, nucka. Teopema llTeitnepa.

Cunel ynpyroctu. Buast gedopmanuu. 3akon ['yka.

8. Cwiibl TpeHUS MOKOS, CKOJbXEeHUs U kaueHus. Cuna conpotusieHusi. Gopmyna
Crokca.

9. Cunbl uHEPIIUHU

10. Craruka. YcnoBusi paBHOBECHS TeJ.

11. Bec tena u ero usmepenue. Cuibl TATOTEHHUs. 3aKOH BCEMUPHOTO TATOTEHMSL.
Kocmuueckne ckopoctu

12. MoMeHT KOJHMYeCTBa JBIKEHHUS. 3aKOH COXPAHEHHS MOMEHTa KOJIWYECTBA
NBUKEHUA (uMItynbea). ['upockonunyeckuid 3 PexT.

13. 3akoH coxpaHeHHUsI UMITyJIbCca

14. Pabota u sHeprus. MomHOCTb. DHEprusi KHHETUYECKasl U MOTEHLUAIbHAas.

15. 3aKOH COXpaHEHHUs SHEPTUH B MEXAHHKE.

16. Tloctynatsl cnienuanbHOW TEOPUU OTHOCUTENbHOCTU. [IpeobpazoBanus [ anu-
nes u JlopeHna.

17. DnemenTapHbIN 3apsj. DISKTPUUECKHM 3aps/l Tell. 3aKOH COXpaHEHUs 3apsa.
Onektpocrarrka. 3akoH KyinoHa.

18. DnexTpudecKoe Mojie U ero XapakTePUCTHKU. 3aKOH cyrnepro3unuu. CUioBbie
JTUHUU

19. DnekTpuueckoe 1nojie BHYTPU MPOBOJIHUKOB U IUAJIEKTPUKOB. BexTop mosnspu-
30BAHHOCTH.

20. Teopema ['aycca u mpuMepsl €€ UCII0JIb30BaHMUS.

21. [loTeH1Man AMEeKTPUUECKOro moJid. Pa3HOCTh MOTEHUIUANOB. DKBUIIOTEHIIMATb-
Hasi TOBEPXHOCTh

22. DHeprusi 1 00bEMHAS MIJIOTHOCTh YHEPTUU JEKTPUUYECKOro MoJisi. 3akoH Jxo-
yis-Jlenua

23. DnexkrpoémkocTth. Konaencartopsl. [Inmockuii koHaEHCATOP.

24. CoenHEHNS KOHACHCATOPOB.

25. [locTostHHBIN TOK: OCHOBHBIC MOHATHS. CHlla TOKA.

26. DneKTpuyYecKoe cConpoTuBieHne. 3akoH Oma Jijisi OJHOPOJTHOTO ydacTKa IeMu.
3akon Oma B auddepeHmanpHou Gopme.

217. DnexTpoABIKYyIIas cuia. 3akoH OMa Jist TOJTHOM LIETIH.
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28. CoenuHeHUs PE3UCTOPOB

29. BekTop MHAYKUMM MAarHUTHOro mojs. JIMHMM MHIYKUIUS MarHuTHOTO MOJIS.
[TpyHIMI CyneprO3ULIH.

30. MarnuTHOE 1oJie B BemlecTBe. BekTop HanpsKEHHOCTH MarHUTHOTO IOJIS.

31. 3akon buo-Caapa-Jlannaca. MarHuTHoOe 1ose NpsSMOJIMHEHHOTO U KPYTOBOTO
TOKa.

32. Cuna JlopeHiia.

33. Cuna Amnepa. MarHUTHBIN MOMEHT BUTKa C TOKOM. [IpuHIUIBI pabOThI 3JeK-
TPOABUTATEIEN.

34. OnextpomaruutHas uHAyKnus. Onbitel Papanes. [Ipasuno Jlenna. Tpanc-
dbopmarop.

35. SIBneHuss CaMOMHIYKIIMM W B3aUMHOW HHIYKIUHU. VHIYKTUBHOCTB. DHEPIHS
MarHUTHOTO TOJIS.

36. [TomympoBoHUKH. P-N-niepexoasl

Bomnpocs! ajis1 npoBepkH ypoBHA o0yueHHocTH «Y METD»

1. ChopmynupyiTe 3aKOH COXpAHEHHUS MEXaHWYECKOW sHepruu. Jljisi Kakux cu-

CTEM TEJI CITPABEIJIMB 3aKOH COXPAHEHUS MEXAHUYECKON dHEPrUu?

Kak uzmeHnsercs s3Heprusi MEXaHMYECKON CUCTEMBI ITPU HAJIMYHUU CUJIbI TPEHUS?

ChopmynupyiiTe U HAMUIIIUTE, YTO TAKOE MOMEHT CHJIbI?

JlaiiTe onpeaeneHne JIMHEWHOW U YTJIOBOW CKOPOCTH.

Kak cBsi3aHbl IMHEWHBIE U YIIIOBBIE BEJIMYHUHBI IIPY BPAIIATEIIbHOM JIBHXKEHUU ?

Onpenenenne MomeHTa HHEPUHUHA. PU3HMUECKUI CMBICI MOMEHTA HHEPLIUH.

Kak BbIUMCII€TCS KMHETUYECKasl DHEPIrUs IIPU MOCTYIIATEIbHOM U BPAILATEIIb-

HOM JIBW)KEHUIX?

8. Hamummre nBe ¢popMbl 3aIMCH BTOPOTO 3aKOH JTUHAMUKU MOCTYHATEIbHOTO U
BpaIllaTEeILHOTO JIBUKCHUU.

9. BpIYHMCHATP MOMEHT WHEPIMH MaxOBOTO KOjeca W CHJIYy TPEHHS B OIOpe IO
DKCIEPUMEHTAJIBHBIM JAHHBIM.

10. Ocy1iecTBIATH U3MEPEHHSI I TAHT CHITUPKYJIEM.

11. Ha TexHUUYeCKUX Becax OMpPEAeIISIiTh Maccy Ipy3a.

12. HaBbikamu pabOTBl C CEKYHIOMEPOM IS OTMPECIICHNs BPEMEHH IMPOTEKaro-
LIETO MpoLECca.

13. HaBblkamMH 1O BBIYMCICHUIO KOA(D(UIIMEHTa BHYTPEHHErO TPEHUS >KUJKOCTU
10 SKCIIEPUMEHTAJIbHBIM JAHHBIM

14. HaBblkamu pabOTBl C MHKPOMETPOM JJIsi TOJYYEHHUS SKCIEPUMEHTAIbHBIX
JTAHHBIX.

15. HaBbikamu pabOTHI C MACIITAOHOW JIMHEWKOW IIJIsi OMPEEICHUS PacCTOSHUS
MEXKy IIPEAMETAMU.

16. BeruucnaTh HampsHKEHHOCTh 3JIEKTPUUECKOro MOJIsi TOUYEYHOTO 3apsia, CUcTe-
MbI TOYEYHBIX 3apSA0B, CPephbl.

17. Ilpumenste TeopeMy ['aycca K pacuéTy HanpsHKEHHOCTHU AJIEKTPUUECKUX TM0-
nen

Nogkowd
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18. Beruucnars moTeH1raN 3JIeKTPUUECKOTO MO U Pa3HOCTh MOTEHIIMAJIOB.
CTpouTh 3KBUIMIOTEHIIMATbHBIEC TOBEPXHOCTH.

19. PaccunThiBaTh 3J€KTPOEMKOCTh YEIMHEHHOT'O MTPOBOJIHMKA, TNIOCKOTO KOHCH-
caTopa, COeIMHEHHUS KOHJIEHCATOPOB

20. BoryucasaTh 23HEpruto U paboTy JIEKTPUUECKOTO TOJIS

21.ITpumensarts 3akoH OMa 115t OAHOPOIHBIX LIETIeH MOCTOSTHHOTO TOKa B UHTE-
rpaJibHOM U U depeHnnanIbHon popme.

22. BbIUUCHATH COMPOTUBIICHHUE TPOBOAHHUKA

23. BeuucasaTh pacupeeieHle TOKOB U HAPSDKEHUH TIPU MOCIE0BATEILHOM U
napauieIbHOM COeIMHEHUH TIPOBOIHUKOB.

24. TlpumenaTts 3akoH OMa 71 HEOTHOPOIHBIX I[ENeil MOCTOSTHHOTO TOKA B UHTE-
rpajibHOM U AU depeHmanbHon Gpopme

25. Beraucnsats paboTy U MOIIHOCTH TOKA.

26. Ilpumensats 3akonbl Kupxroga ais pacuera pa3BeTBIECHHBIX LIETIEH.

27. Ilpumenenus 3akoH buo-Capapa-Jlamnaca ans HaX0KIE€HUSI MarHUTHOTO TOJIS
IPSIMOJIMHEMHOTO ¥ KPYTOBOT'O TOKA.

28. Beruucnsats cuiisl Jlopenna u Ammepa.

29. IIpuMEeHATH 3aKOH AJNEKTPOMArHUTHOM MHAYKIIHH.

30. Beruucnsats napameTpsl TpancopmaTopa.

Bomnpocs! ajist npoBepku ypoBHs o0yueHHocTH « BJIAJIETD»
Brnanenue HaBbIkaMu pelieHMs 3a/1a4, IPEACTaBIEHHBIX B KOHTPOJIbHBIX padoTax.

[Ipumeps! 3a1au:

1. KunHemarnueckoe YpaBHEHHUE JBW)KCHHUS MaTE€pUaIbLHOM TOUKH MO MPSMOM
(ocb X) umeer BUA X=A+Bt+Ct5, rne A=4mM, B=2wm/c, C=-0,5wm/c?
Jlnst MomeHTa BpeMeHH t; = 2 ¢ omnpenenuTh: 1) KOOpauHATy X1 TOYKH; 2)
MTHOBEHHYIO CKOPOCTh V1; 3) MTHOBEHHOE YCKOPEHHE a1.

2. Teno BpamiaeTcs BOKPYT HEMOJBHYKHOW OCH TIO 3aKOHY, BBIpakaeMoMmy (Hop-
mysoi @ = 10 + 20 t - 2 t? (puc. 1). HalizuTe 1o BeIMYMHE M HAIPABICHUIO
MOJTHOE YCKOPEHHWE TOYKH, Haxojsiencs Ha paccrosHun R = 0,1 M oT ocu
BpalleHus, 171 MOMEHTa BpeMeHu t; =4 c.

3. Ha ropuzonTanbHOi maTgopMe MaXTHON KJIETH CTOUT YEJIOBEK Maccol m =
60 xr. Onpenenutb CUly AaBieHUs 4YenoBeka Ha miardgopmy: 1) mpu ee
NObEME C YCKOPEHHEM a1 = 3 M/c%; 2) Ipu PaBHOMEPHOM IOIBEME U CITYCKE;
3) mpu ciycke ¢ yckopeHueM az = 9,8 m/c?,

4. Kakum Ob11 Ob1 mepuon oOpamenust UC3 Ha kpyroBoit opoute, ecinu  Obl OH
ObUT yaJieH OT MOBEPXHOCTU 3eMJIM Ha PACCTOSIHUE, PAaBHOE 36MHOMY pajnycy
(R =6400 xm).

5. CranbHas IPOBOJIOKA CEYEHUEM S= 3 MM? I0J AEHCTBHEM pacTATMBAIOLIECH
cunbl, papaoii F =4 - 10* H umeer anuny L; = 2 M. Onpenenuts abcomoTHOE
YIJIMHEHHE NPOBOJIOKU NPH YBEJIMYEHUH PACTATMBAIOIEH cunbl Ha F; = 10
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H. Moayns IOnra cramu E =2 - 10" ITa.

MaxoBHK, MacCy KOTOPOro m = 5 KI' MOXXHO CYUTaTh PACHPEIEICHHOW IO
o0oxay paauyca r = 20 cM, CBOOOJIHO BpallaeTcsi BOKPYT TOPU30HTAIILHOM OCH,
IPOXOJSAIIEH Yepe3 ero LeHTp ¢ yactotoil n = 720 mun™. Ilpu TopMoKeHHH
MaxOBHUK ocTaHaBiuBaercs uepe3 At = 20 c. Halitu TopMo3zsiuii MOMEHT M H
4yucio 000poToB N, KOTOPOE clieTaeT MaXOBUK JI0 MTOJIHOH OCTAHOBKH.

Ha ckambe JKyKOBCKOTO CHUAMWT YEJNOBEK U JEPKUT B BBITAHYTHIX pyKax THMpU
Maccod m =10 kr xaxngasd. PaccrosHue OT KaXXAOW T'MpU IO OCH BpallCHUs
ckambu |1 = 50 cm. CkaMbs Bpammaercs ¢ yactoroii ny = 1,0 ¢!, Kak usmenurcs
4acTOTa BPALEHUSI CKAMBU M KaKyl0 padoTy A MpOU3BEAET YEIOBEK, €CIIH OH
COXMET PYKH TaK, YTO PACCTOSHHE OT KaXXIO0H THPH JI0 OCH YMEHBIITUTCS 110 |7
= 20 cM. CymMMapHbIi MOMEHT MHEPLHH YEJIOBEKA U CKAMbH OTHOCHUTEJIBHO
ocu Bpamenus J =2,5 kr-m2. Ochb BpallleHHUs MPOXOJUT Yepe3 LEHTP MAcCC ye-
JIOBEKA U CKaMbH.

ABTOMOOWIH Maccoil m = 2000 Kr IBMKETCSI BBEPX 0 HAKIOHHOM IIOCKOCTH
c ykionom o = 0,1, pa3BuBas Ha mytu S = 100 M ckopocTh Vi = 36 kM/4. Ko-
sbdunment tpenus p = 0,05. HailTu cpenHiOl0 U MaKCUMAaJIbHYIO MOITHOCTb
JIBUTATEJIs] aBTOMOOWIISI TIPU Pa3TOHE.

JlepeBsiHHbI cTepxkeHb Maccoit M=6,0 kr u jymmHo# 1=2,0 M MoKeT BpamaThCs
B BEPTHUKAJIBHOM IUIOCKOCTH OTHOCUTEIBHO TOPU3OHTAIBHOW OCH, NPOXOJs-
et yepe3 Touky O (puc. 4). B koHel cTepkHs Monajgaet myJis Maccol m =
10 r, nersmas co ckopocthio Vo =1,0-10° M/c, HanpaBIeHHON IIEPIEHINKY-
JSIPHO CTEP>KHIO M 3acTpeBaeT B HeM. ONpenenuTb KMHETUYECKYIO SHEPIHIO
CTEP>KHS IIOCJIE yaapa.

10.Onpenenuth peIsITUBUCTCKUN UMITYJIBC P U KHHETUYECKYIO SHEPTHUIO DJIEKTPO-

11.

12.

13.

14,

Ha, ABWXKYyIIErocs co ckopoctbio V=0,9 ¢ (T11e ¢ — CKOPOCTh CBETA B BAKyyME).

B BepmmHax kBagpara HaXOIATCS OJMHAKOBBIE MO BEJIIMYWHE OJHOMMEHHbBIC
3apsiabl (puc. 2). OnpeneauTh BeIUYUHY 3apsaiaa o, KOTOPBIA HAT0 MMOMECTHTh
B IICHTP KBajpaTa, yToObl CHUCTEMa 3apsiI0B HAXOAWJIACh B paBHOBEeCHH. byzaer
JI1 3TO PaBHOBECHUE YCTOMYUBBIM?

DNEKTPOH BJETAaeT B IUIOCKHI BO3AYIIHBIA KOHAEHCATOP MapasuiesibHO IUia-
CTMHAM CO CKOpocThio vo = 1,0-10° m/c. Jlnmna xompmencaropa L=1,0 cm,
HAIPSHKEHHOCTD 2JIEKTpUYeckoro nous B HeMm E =5,0-10° B/m. Haiitu ckopocTh
V JICKTPOHA MPH BBUIETE U3 KOHJCHCATOPAa, €r0 CMEUIEHUE Y, OTKJIOHEHUE OT
MepBOHAYAJILHOTO HAMPABJICHUS.

OnpenenuTh YCKOPSIONIYI0 Pa3HOCTh MOTEHIMAIOB A@, KOTOPYIO HOJKEH
MIPOUTH B JIEKTPUUECKOM TI0JI€ DJIEKTPOH, YTOOBI €r0 CKOPOCTh BO3pOCIa OT ),

= 1,0 Mm/c o v,= 5,0 Mwm/c.

K niactuHaM miockoro BO3AYyIIHOTO KOHJIEHCATOpa MPUIIOKEHA Pa3HOCTh I10-
Tennuanos Ag; = 1,5 xB. [Tnomazas muactun S =150 cM? 1 paccTosHUE MEKIY
Humu d = 5,0 mMm. Tlocne oTkITrOUeHUsT KOHAEHCATOpa OT UCTOYHUKA HaMpsiKe-
HUS B POCTPAHCTBO MEXKAY MUIACTUHAMHU BHECIHU CTEKIIO (€ = 7). OnpenenuTs:

1) Pa3HOCTh IMMOTCHIOMUAJIOB MCK/Y IINIACTUHAMU I10CJIC BHCCCHUSA JIUIJICKTPUKA,
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15.

16.

17,

18.

19.

20.

2) emkocTh KoHaeHcatopa Cq u Cy 10 U TOCJE BHECEHUS TUAIIEKTPUKA; 3) TO-
BEPXHOCTHYIO IJIOTHOCTh 3apsJa G Ha IUIACTHMHAX 10 WM IOCJIE BHECEHUS JH-
AIEKTPHUKA.

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

Tox | =20 A, mpoTekas 1Mo KoJIbIly U3 MEIHOM ITPOBOJIOKH ceueHueM S = 1 MM,
co3JaeT B LIEHTpe KoJblla HanpskeHHocTs H = 178 A/m. Kakas pasHocts 1o-
TeHnuaaoB U mpuito’keHa K KOHIIaM TIPOBOJIKHA. 00pa3yromen KOIbI0?
3apsiKeHHas 4acTUIA JIBHXKETCSI B MATHUTHOM T10JI€ IO OKPY>KHOCTH CO CKOPO-
cteio v = 10° m/c. Unaykuus marauTHOro nonst B =0,3 Ti. Paguyc okpyskHO-
cti R =4 cM. Haiitu 3apsia (| 4acTHUIlhI, €CIIM U3BECTHO, 4TO ee dHeprus W=12
K3B.

B 01HOPOIHOM MarHUTHOM 1OJI€ HHAYKIUA KoToporo B = 0.8 Txn. paBHOMEPHO
BpaIlaeTcs paMka ¢ yriloBoil ckopocThio @ = 15 pan/c. [lnomanp pamku S =
150 cm?. Och BpalleHUs. HAXOMUTCS B INIOCKOCTH PAMKHU M COCTABJIAET YIOI O
=30° ¢ mampaBieHHMEM MATHHTHOTO Mojs. HalTm MakcHManbHOE 3HAaYeHUE
OJIC unaykuuu Ep BO Bpalaromecs: paMke.

ConeHoup ¢ CEpICUHUKOM M3 MAarHUTHOTO MaTtepuana cofaepxut N=1200 But-
KOB TIPOBOJIa, MIpWJIETAIOIMUX ApYT K apyry. [lpu cune toka =4 A mMarHUTHBIN
notok @ = 6 MxB6. OnpenennTs THAYKTUBHOCTH L conenonna.

ConeHoup ¢ CEPIEYHUKOM M3 MAarHUTHOTO MaTtepuana cofepkut N=1200 But-
KOB IIPOBOJA, MIPUJIETAOIUX Apyr K apyry. Ilpu cune toka =4 A marHUTHBIN
notok @ = 6 MxB6. Onpenenuts 3Hepruto W MarHuTHOTO MOJISl COJICHOUIA.
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Bonpocsl K 3k3aMeHy M0 JUCHUILJINHE
«Puzuka»

Bomnpocs! Ajs1 nposepkn ypoBHs 00yueHHOCTH «3HATDH»

1. Mexanndeckue KojebaHus U UX mapameTphl (dactora, nepuoa). Konebarenb-

Hble cucteMbl. CBOOOIHBIE KOJIeOaHMUs.

Pu3nyecKuii MassTHUK, MATEMaTUYECKUN MasITHUK.

3. l'apmonnueckue konebanus. uddepeHuuaibHoe ypaBHEHUE U IPUMEPHI Tap-
MOHUYECKUX OCUMIUIATOPOB (MAsTHUKA W 3JIEKTPUYECKHI KoJieOaTeIbHBIN
KOHTYp). AMIuHTyAa U (haza. DHeprus KojaeOaHui.

4. KonebarenpHblii  KOHTYp. CBOOOJHBIE TapMOHMYECKHE KoyieOaHUS B
AIEKTPUYECKOM KOHTYDE.

5. CnoxxeHue TapMOHMYECKUX KOJIEOAHUN OJIHOTO HAMPABJICHUS M OJMHAKOBOM
4acToThl. bueHus.

6. CB0oOOHBIC 3aTyXarOMKE KOJCOAHNSI M MX XapaKTEPUCTHKH.

7. BwiHyX7aeHHbIC KOJIeOaHUs1, pe30HAHC. AMIUTUTY/Ia U (Pa3a BBIHYKICHHBIX KO-
nebanuii. [IpuHIKITBI paIuOCBA3HU U TEJIEBEIAHNUA.

8. BonnoBble nponeccel. Bonnbl B ynpyroit cpene. [IpogonbHbele U nonepedHble
BOJIHBI. 3BYK. YJIBTpa3ByKOBas 1€(PEKTOCKOMUSI.

9. Ilnockas rapMoHUYECKasi BOJHA U €€ XapaKTePUCTUKH (JJIMHA BOJHBI, BOJHO-
BOE YMCJIO U BOJHOBOW BEKTOP, (ha30Bast CKOPOCTh, YpaBHEHUE BOJHBI). YpaB-
HEHUE BOJIHBI.

10. Criextp curHama. HopmanpHast M aHOMalibHash TUCIiepcHs. [ 'pymmoBasi CKo-
pPOCTBb.

11. DHeprus BOJIHBI, MOTOK SHEPTUHU, TUIOTHOCTh SHEPTUU.

12. Dddext Jomnepa

13. OcHOBHBIEC CBOMCTBA JICKTPOMArHUTHBIX BOMH. [loTok sHEeprun. Bextop Ymo-
Ba-lloliHTHHTa. JleHicTBUE NMEPEMEHHBIX 3JIEKTPOMAarHUTHBIX MOJIEN HA YEJIOBE-
Ka.

14. T'eomeTrpuueckast ontuka. [lokazarens npenomieHus. 3aKOHbI MPSIMOJIUHEHHO-
ro pacnpocTpaHeHusi cBeta (oTpakeHue, npenomiieHue). [lomHoe BHyTpeHHee
OTpa)k€HUE.

15. UnTepdepennus creta. YCIOBUS MAaKCUMyMa ¥ MHHUMYMa NPy UHTEpEpeH-
1uu. Pacuer untepdepeHIIMOHHON KapTHUHBI OT JIBYX MCTOYHUKOB. OnTuyeckast
nnuHa mytu. Koneia HeroToHa.

16. Ucnons3oBanue uHTepdepeHiuu cBera B TexHuke. ['omorpadus. Nurepde-
PEHILIMOHHBIE METOABI KOHTPOJIS MOBEPXHOCTH. [IpocBeTyieHHas OnTHKA.

17. {udpaxuus ceera. [lpunuun I'oitrenca-®penens. YcinoBus HaOMOAEHUS AU-
bpakuuu.

18. ludppakuuonnas pemerka. Mcnonb3oBanue audpPaKIMOHHBIX PEMIETOK B
CHEKTpaJbHBIX Mpubopax. Pa3zpemaromas cnocoOHOCTh ONTHYECKUX TPHUOOPOB.

19. udpakius 37eKTPOMarHUTHOTO U3IY4YeHHsI HAa TPEXMEPHOU AUPPaKIIMOHHON

no
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pemetke. @opmyrna Bynbda-bparra. U3yuenue cTpykTypbl MaTepHaloB [IU-
(bpakuMOHHBIMU METOIAMHU.

20. TenoBoe u3iydeHHe. AOCOIIOTHO YEPHOE TE0. 3aKOHBI M3IIYYCHHUS] YEPHOTO
tena. TermoBu3opsl. Mcnonp30BaHnEe TEMIOBU30POB ISl KOHTPOJISI TOE3THOTO
COCTaBa, B 1I€(PEKTOCKOMUU COOPYKEHUH.

21. KBanToBas nmpupoja ceeta KBantosas runoresa u popmyna [Tnanka.

22. Tlonsapuzanus cBeta. EcTecTBeHHBIN M MONISPU30BaHHBIN cBeT. [[BoMiHOE JTyde-
npenomiienue. [lonsgpuzanus cBera mpu oTpaxkeHuu. 3akoH bproctepa.

23. Tonsipon sl U MOJSPU3ALMOHHBIE TPU3MBI. 3akoH Maitoca. Bpaiienue mioc-
KOoCTH noJjisipusaiuu. CaxapoMerpusi.

24. ®otorddext. 3akoHbl PoTodpdekta. YpaBHeHHE DUHIITEHHA A1 BHEUTHETO
dbotorddexra. DoTOITEKTPUUECKHUE TPEOOPA30BATENH B TEXHUKE.

25. Macca u ummynbe potona. OTpakeHre 1 TOTJIONIEHNE CBETA.

26. Ctpoenue atoMa. ['unore3a bopa. 3akoHbI U3JIy4eHHsI U MTOTJIOLIEHUS KBAHTOB.
®dusnueckre oCHOBBI paboThI J1azepa. OCHOBHBIE XapaKTEPUCTUKU JIa3€pHOrO
u3itydeHus. [IpuMeHenne na3epoB B TEXHUKE U TEXHOJIOTUH.

27. CtpoeHue u cBOICTBa aTOMHBIX sa1ep. MaccoBoe u 3apsaoBoe uucna. Jledexr
Macchl U DHEPrus CBA3M spa. PagroakTuBHOCTE. DOpMyIibl cMelIEeHUs. 3aKOH
PaaMoOaKTUBHOIO pacrajia.

28. YmpaBisieMble U HEyNpaBiseMble siepHble peakiuu. llenHas peakius nene-
Hua sanep. [lonsarne o saepHON »HepreTuke. Peakius cuHTE3a aTOMHBIX SAED.
[IpoGnema ynpaBisieMbIX SIE€PHBIX PEAKLUU.

29. UneanpHplii Ta3. YpaBHEHHE MOJICKYJISIPHO-KHHETHYECKOH TEOpUU Ta30B.
Cpennsisi KUHETUYECKAsi SHEPTUSI MOJIEKYJI. Y paBHEHUE COCTOSTHUS UI€AIbHOTO
raza. Mizomporiecchl.

30. Tepmonunamuka. TepMoauHaMHUecKue mapameTpbl. BHYTpeHHsISI SHEPTHUs |
pabora rasa.

31. [lepBoe Hayasio TepMOAWHAMUKH. AnnabaTUYecKWil TpoIecc. YpaBHEHUE
Ilyaccona.

32. Bropoe Havano TepMOAMHAMUKH. DHTpomnus. CTaTUCTUYECKOE TOJIKOBAaHHUE
BTOPOTO Hayaja TEPMOJIUHAMUKH.

33. Peanbhebie raspl. [Ipeaenbl mpuMEHUMOCTH 3aKOHOB HCAIBHOTO Ta3a. Y paBHe-
Hue Ban-nep-Baanbsca. Oxukenue razon. Mcnonab30BaHUE CKUKEHHBIX Ta30B B
TE€XHUKE, OBITY, MEIULIMHE.

34. Temnossie npuratenu v ux KITJI. Hukn Kapuao u ero KIIT ayist maeansHoOro ra-
3a.

Bomnpocs! ajist nposepku ypoBHst 00yueHHOCTH «Y METb»
1. YMmerp noiy4yarh ypaBHEHHE TAPMOHUUYECKUX KOJI€OAHUM pa3NndHbIX (uznye-
CKHUX IIPOLIECCOB
2. YMeTb 3anuchiBaTh GOpMYIy TapMOHUYECKOTO KOJIeOaHUsI U ONPENEisaTh €ro
napameTpbl
3. YMmeTh 3anuchiBaTh (pOpMyiTy CBOOOIHOTO 3aTyXarolIero KoyuedaHus U ompese-
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JSITh €T0 apaMeTpPhI

YMeTb uccneaoBaTh KoseOaHus (PU3NYECKOro U MPYKUHHOTO MasiTHUKA

YMeTb 3anuchiBaTh GOPMYITY MIIOCKOM BOJHBI U ONPENEISATh €ro MapaMeTphbl

YMeTh NPUMEHATH 3aKOHBI T€OMETPUUYECKON ONTUKHU

YMeTb paccUMThIBaTh UHTEPHEPEHIIMOHHYIO KapTUHY JUIsl IBYX UCTOYHUKOB U

TOHKOM IJIEHKU

8. YMerpb ucnonb3oBaTh AUGPAKIMOHHYIO PEIIETKY MJis OMNpEeeiICHUs JJIMHBI
BOJIHBI CBETA

9. YMeTh npuMeHITh (PU3NIECKUE OCHOBHI PabOTHI 1a3epa, OCHOBHBIE XapaKTEepH-
CTHKH Ja3€PHOr0 U3TyYEHUS.

10. YMeTh ompenensaTb MacCOBOE M 3apsAI0BOE YHCIA, COCTaB sjpa. . 3apsi, pas-
Mephl U Macca aTOMHOT0 SApa.

11. YMeTh NpUMEHSTh 3aKOH paJMOaKTUBHOrO pacnana. OnpenensTs saepHbIC
pE€aKUuU U 3aKOHbI COXPAaHEHUSI.

12. YMeTh IpUMEHSITh OCHOBHOE YPAaBHEHU MOJIEKYJISIPHO- KUHETHUECKOU TEOpHUH
UJeaIbHbIX ra30B. OnpenensaTh CPEAHIO KBAAPATUYHYIO CKOPOCTh MOJIEKYII.
13. YMeTh mpUMEHSATh ypaBHEHUE COCTOSHUSI ujeaidbHoro raza Kiameiipona —

MenzeneeBa 1 U30IPOLIECCOB

14. TlpumeHeHNEe 3aKOHA PAaBHOMEPHOTO PACIPECIICHUS] DHEPTUU MO CTEMEHAM
cB0OOMBI. OmpeneneHne CpeIHer KUHETHYCCKOW SHEPTrUU JIBMXKCHHUS OJIHOMN
MOJIEKYJIBI.

15. YMeTh NpUMEHSTh TEPMOAMHAMUYECKUN METOJ] UCCIICIOBaHUs, IEPBOE HAYAIIO
TEPMOJUHAMUKHU. ¥YMETh ONpPEAeATh padOTy ra3a npu U3BMEHEHUH ero oobeéma,
KOJIMYECTBO TETUIOTHI.

16. HaxoauTs paboTy MACAIBHOTO Ta3a MPHU pa3IMYHbIX u3ompoieccax. ['padude-
CKoe u300pakeHue padoThl. [IpuMeHeHue NepBOro 3akKoHa TEPMOAMHAMUKHU K
U30IIpoLIeccaM

17. TlpumeHsTH BTOpOE HAYaAJIO TEPMOIUHAMUKH.

18. OnpenensiTh YUCIO CTENEHEH CBOOOBI MOJIEKYJbl. [I[pUMEHSTh 3aKOH paBHO-
MEPHOTO pacIpeAesIeHUsI SHEPTHH 110 CTENEHSM CBOOOIBI MOJIEKYI.

19. Onpenensate CWIBl M MOTEHIMATIbHAS YHEPTUS MEXKMOJEKYISIPHOTO B3aUMO-
nevicteus. [Ipumensars ypaBuenue Ban-nep-Baanbca.

20. [Ipumensarts ypaBHenue llyaccona, 3anuchk (Gopmyibl IEPBOTrO Hayaia TEPMO-
JTUHAMUKHU JIJIs1 Pa3JIMYHbBIX BUOB IIPOILIECCOB.

21. Onpenensatb oOpatuMble U HeoOpaTuMble nponecchl. [Ipumensats nukn KapHo
u ero KIIJI g1 naeanbHOTO Ta3a.

No ok

Bomnpocs! a5t npoBepku ypoBHs 00yueHHocTH «BJIAJIETDH»
Biianenre HaBBIKaMU PEIICHUS 3a/1a4, IPEACTABICHHBIX B KOHTPOJIbHBIX padoTax.
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IIpumeps! 3a1au:

1. Pa3HocTh MOTEHIIMATIOB MEXAY OOKIaAKaMHu KOHIeHcaTopa eMKocThio 0,5
MK®D B KoyiebaTeNbHOM KOHType H3MEHsieTcsl co BpemeHeM 1o 3akony U = 100
sin1000zt [B]. Onpenenuth nepuoa COOCTBEHHBIX KOJCOAHWH, WHIYKTHBHOCTB,
TIOJIHYFO DHEPTHIO KOHTYpPa M MAaKCHUMAJIbHYIO CHIIy TOKA, TEKYIIETro MO KaTyIIKe
WHIYKTUBHOCTH. AKTHBHBIM CONPOTHUBJICHUEM KOHTYpa MpeHeOpeyb.

2. JInvHa SIEKTPOMAarHUTHON BOJHBI B BaKyyMe, Ha KOTOPYIO HACTpPOeH KoieOa-
TENBHBIN KOHTYD, paBHa 12 m. [IpeneOperast akTHBHBIM COTIPOTHBICHHEM KOHTYPA,
OIPEICIIUTh MAaKCUMAITBHBIN 3aps Q, Ha IUTACTUHAX KOHICHCATOPA, €CITH MaKCH-

MaJjbHas CHJia TOKa B KOHType |, =1A

3. PaccrosiHue Mexy AByMs KOT€pEHTHBIMU MCTOYHUKaMU paBHO 0,9 mm. Ucrou-
HUKH, UCITYyCKaIOIIM€ MOHOXPOMAaTUYECKUI CBET ¢ IIMHON BOJIHBI 640 Hu, pacto-
JIO’KEHBI HA PacCTOSHMM 3,5 m OT 3KkpaHa. ONpenenuTh YHCIIO CBETIBIX IOJIOC,
pacnoyiaraBIMxcs Ha 1 ¢y AJIMHBI 3KpaHa.
4. Jlna ycTpaHeHUs! OTPAKEHUS CBETa OT MOBEPXHOCTH JIMH3bI HA HEE€ HAHOCUTCS
TOHKas IUICHKA BENIECTBA C MOKa3areyieM npenomiieHus 1,26, MEHbIINM, YeM y
cTekia (MpocBeTIIeHnE ONTUKM). [Tpu Kakoil HaMMEeHbIIEeH TOJIIIMHE TJIEHKU OTpa-
YKEHHE CBeTa ¢ JIMHOU BOMHBI 0,55 mrm He OyaeT HaOIOAaThCA, €CJIM YOl maje-
Hus rydeii 3007
5. Pagnyc BTrOporo temHoro konsna HproToHa B otpaxkeHHoMm cBere 0,4 mm.
OnpenenuTs paanyc KpUBU3HBI IIJIOCKOBBITYKJION JIMH3bI, B3SITON JUIS OIbBITA, ECIH
OHa OCBEUIAETCA MOHOXPOMATHYECKUM CBETOM C JUIMHOU BOJIHBI 0,64 Mm.
6. Ha nudpakuronnyro pemetky aauHod 10 mm, umeromyro 400 mrTpuxoB Ha 1
MM, TTaflaeT HOPMAJIBHO CBET OT pa3psaHoi TpyOku. Ilomeniennas BOiM3M pemier-
KM JIMH3a Npoeuupyer AUPPAKIUMOHHYIO KapTUHY (PUC.) Ha IUIOCKUWA 3KpaH O,
YAQJIEHHBIN OT JIMH3bI HA paccTossHue 1M. OnpeaenuTs: HPUHY CIIEKTPa IEPBOTO
NOpsIJIKa, €CIM TPAHULIBI BUAMMOTO CHEKTpa cocTaBisiiOT 780 Hm (KpacHbI Kpai
cniektpa) u 400 #m (HroONIETOBBIN Kpail CTIEKTpa).
7. Ha nudpakuronnywo pemetky aauHod 10 mm, umeromnryro 400 mrpuxoB Ha 1
MM, TIalaeT HOPMAJILHO CBET OT pa3psiaAHOoN TpyOku. Ilomemennas BOIM3u peer-
KM JIMH3a Npoeuupyer AUPPAKIUMOHHYIO KapTUHY (PUC.) HA IUIOCKUWA 3KpaH O,
YIAJIEHHBIN OT JIMH3bI HA paccTossHue [M. OnpenenuTs: YUCa0 CIEKTPAIbHBIX JIH-
HUIl KPAacHOTO IIBETa, KOTOPHIE TEOPETHUECKH MOXKHO HAOJI0AAaTh C MOMOIIBIO
JaHHOU TU(PPAKIIMOHHON PEIICTKH.
8. Ha mudpaknumonnywo pemerky amuaod 10 mm, umeronryro 400 mrpuxoB Ha 1
MM, TIaZlaeT HOPMAJIBHO CBET OT pa3psaHoi TpyOku. [lomemniennast BOM3M pemier-
KM JIMH3a TpoerupyeT AUPPAKIIMOHHYIO KapTUHY (PUC.) HA TUIOCKUN JIKpaH O,
yAAJICHHBIN OT JIMH3bI Ha paccTostHue 1M. OnpenenuTs: B CIIEKTPe KAKOro Mopsiaka
ATa PEUIETKA MOKET Pa3pelinuTh JIBE JIUHUU C IJIMHOW BOJIHBI, paBHOM 500 nv n
500,1 mum.
9. Bo CKOJIBKO Pa3 YMEHBLIUTCS MHTEHCUBHOCTh €CTECTBEHHOI'O CBETA, MPOIE/I-
IIero 4epe3 JBe Mpu3Mbl HUKOISA, TTaBHBIE OCH KOTOPBIX COCTAaBISIIOT yroi 60°
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[Totepu cBeta B kaxaoi nmpusmMe coctaistor 10% (puc.).

10. JIyu cBeTa, HaOymui B CTEKISSTHHOM COCYJIE€ C MIIMUEPUHOM, OTpa)XaeTcs OT AHA
cocyna. IIpu kakoMm yrie najgeHus: OTPaKEHHbBIN JIyd CBETA MAKCUMAJIbHO MOJSPU-
30BaH?

11. JlnvuHa BOJIHBI, HA KOTOPYIO MPUXOAUTCS MAKCUMYM DHEPTUU B CIEKTPE U3ILY-
yeHus 4depHoro tena 0,58 mxm. OnpenenuTs 3HEPreTUYECKYI0 CBETUMOCTh IIO-
BEPXHOCTH TeJa.

12. Onpenenuth MakKCUMaIbHYIO CKOPOCTH (POTOAIEKTPOHOB, BBIPHIBAEMBIX C TO-
BEPXHOCTH cepedpa: ynbTpaHOJIETOBBIM H3IydeHHEM C JIIMHOW BomHbI 0,155
MKM,

13. Onpenenuth MakKCUMaIbHYIO CKOPOCTH (POTORIEKTPOHOB, BHIPHIBAEMBIX C TIO-
BEPXHOCTH cepedpa: raMma-u3JIydeHUEeM C JIJTMHON BOJIHBI 1 nu.

14. ®oton ¢ sueprueit ¢ = 0,75M»sB paccesicst Ha CBOOOTHOM AJIEKTPOHE MO YT-
aoM 6 = 60°. [IpuHnMasi, 4TO KUHETHYECKasl SHEPTUS U UMITYJIbC JIEKTPOHA JI0 CO-
yaapeHus ¢ GOTOHOM OBLIM IMPEHEOPESIKUMO MAaJIbl, ONPEACINTh. SHEPTHUIO & pac-
cessHHOro ()OTOHA.

15. ITy4ok MOHOXPOMAaTHYECKOIO0 CBETa C JJIMHOW BOJNHBI 663 M mamaer Hop-
MaJbHO Ha 3€pKAbHYIO IUIOCKYIO MOBEepXHOCTh. [loTok sHepruum pasen 0,6 Bm.
Onpenenuth cwiy F naBieHus, UCHBITHIBAEMYIO 3TOM MOBEPXHOCTHIO, & TAKXKE
yrcio N (oTOHOB, maaIUX Ha HEE 3a BPEMsl, paBHOE S c.

16. ®otoH ¢ sHeprueit ¢ = 0,75M»sB paccesicst Ha cBOOOTHOM AJIEKTPOHE MO YT-
aoM 6 = 60°. [IpuHuMasi, 4TO KUHETHYECKasl SHEPTUS U UMITYJIbC AJIEKTPOHA JI0 CO-
ynapeHus ¢ pOoTOHOM ObUIM MPEHEOPEKUMO Mallbl, ONMPEAEIUTh: KHHETHYECKYIO
SHEPruro 7 3JIEKTPOHA OTHAYMU.

17. ®oton ¢ sHeprueit ¢ = 0,75M»sB paccessicst Ha CBOOOTHOM AJIEKTPOHE TOJT YT-
aom @ = 60°. [IpuHruMas, 4TO KUHETUYECKAsi SHEPTHUS U UMITYJIbC JJIEKTPOHA JI0 CO-
yaapeHusi ¢ POTOHOM ObUTHM MPEHEOPEIKUMO MaJIbl, ONIPEACIUTh: HAITPaBJIECHUE €ro
JIBUKEHUS.

18. Onpenenuth Ha KaKoi 4acToTe pabOTaeT reHePaTop JIEKTPOMArHUTHBIX BOJIH,
€CJIM KpaTyaillliee pacCTOSHUE MEXYy TOYKaMHU BOJIHBI, KOJEOMIOIMMHUCS B MPO-
tuBo(aze, paBuo 0,25 m.

19. N3meHeHne cuiibl TOKa B 3aBUCMMOCTH OT BPEMEHH 3aaHO YPABHEHHEM
i =20c0s10074 . HaiiTi yacTtoTy W mepuoj KosieOaHUil, aMIUTUTYIy CHUJIBI TOKa, a

T
TaK)Ke 3HAUCHHE CUJIBI TOKA MpH (aze 7

20. udpakunonHas pemeérka coaepxxut 120 mrpuxoB Ha 1 mMM. Halitn miuny
BOJIHBI MOHOXPOMAaTHYECKOTO CBETA, NAJAIOIIEr0 Ha PEHIETKY, €CIM Yrojl MExay
JBYMsI TJIaBHBIMH MaKCHMyMaMH TIEPBOTO TOpsiKa paBeH 8°.
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Ouenouynbie cpeacrsa

Komnerenmuss OIIK-1: CniocoGeH pemiath WHXKEHEPHBIE 3a7aud B Ipodeccro-
HaJIBHOM ESITEIbHOCTHU C UCIOIb30BaHUEM METOJI0OB €CTECTBEHHBIX HayK, MaTeMa-
TUYECKOTO aHAJIN3a U MOJICITMPOBAHUS

TecToBBIE 3a]aHUA

1. PaboTa 3j1eKTpUYecKUX CHJI NPHU NepeMellleHNH 3apsi/ia paBHA HYJIIO NPH...
a) MepeMeIleHUH BJ0JIb CUIIOBOM JIMHUU TIOJIS;

0) nmepeMenieHu 1Mo J00M TPAEKTOPUH B OJTHOPOTHOM IOJIE;

B) IEPEMEIICHHH T10 JIFOO0M TPACKTOPUH B DJIEKTPOCTATUUYECKOM IOJIE;

I') IepeMenIeHre 1o 00 3aMKHYTOM TPAaeKTOPUHU B AJIEKTPOCTATUYECKOM TIOJIE;
J1) HUKOTJ]a HE PaBHA HYJIIO

2. Kak u3MeHUTCH éMKOCTb IJIOCKOT0 KOHIEHCATOPA, eCJIH IUIOINAAb ero IJia-
CTHH, PACCTOSIHUE MEKY HUMH U JUIIEKTPUYECKYI0 POHULAEMOCTD 1H-
IJIEKTPUKA MY MJIACTUHAMHU OJHOBPEMEHHO YBeJIMYMTH B 2 pa3a?

a) YMEHBIIUTCA B 8 pa3

0) yMEHBIIUTCS B 2 pa3a

B) HE U3MEHUTCS

T') YBEJIUYHUTCS B 8 pa3

1) YBEITUIUTCS B 2 pasa

3. IlpuTsiskeHne MesK1y KOHTYPoM (ero cropoHa ¢ 0ykBoi I pacmosio:kena
0J1MKe K HaM) 1 MATHUTOM BO3HHMKAET B CJIy4asX...

O\ O\

\

) )

\‘~ / \ //

~— o

| \ | \

- ) .

\_ / \_ /

ot sl
a)3u4d
06)2wu3
B)lu3
r)lu4d
n)lu?2
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4. Ha pucyHke cjieBa n300paxeHo ceyeHue 0eCKOHeYHO JJIMHHOIO NPoBojAa ¢
TokoM I2. KakoBo HanpaBJ/ieHHe HATIPSKEHHOCTH MATHUTHOTO MOJISA B TOYKeE
A? (ykaxure OYKBY, COOTBETCTBYIOIIYI0 HATIPABJICHUIO)

5. B BepumHAX PAaBHOCTOPOHHEI0 TPEYIO0JIbHMKA PACIIOJIOKEHBI 3apsaabl 1 =
1 Kua, q2 =-1 Kin u q3 =1 Ku. Kyna HanpasJyieHa cuJjia, 1elicTBYOIIAsi HA 3a-
paa q3? (ykaxure OyKBY)

1]
a <::ﬂ.|:> B
VE]

6. Ha pucyHke B leHTPe OKPY’KHOCTH MOKA3aH MOJI0KUTEIbHbIN 3apsa. Pado-
Ta €ro JIeKTPUYECKOro MOoJIisl 10 NMepeMelleHHI0 IPYroro 3apsaa u3 TOYKH A

a) B Touky B Oosbiue, uem B Touky C

0) B Touky B menbuie, uem B Touky C

B) B Touk# B u C paBHbI

r) B Toukd B 1 C 3aBUCUT OT TPACKTOPUU NEPEMEILICHHUS 3aPSAJI0B

7. Kakoii ¢popmyJioil BbIpaxaeTcsi paauyc OKpPYKHOCTH, [0 KOTOPO#l ABHKeET-
csl 3aps’KeHHAasl YaCTULA B MATHUTHOM IoJie?

qB
6)R=m_B
qVv
B)R= L
o
F)qu_
mV
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8. [Ipu nomenieHnu 3apsAI0B B AUIIEKTPUK CHJIA MEXKIY HUMM. ..
a) YBEJIIMYUTCS B € pas;

0) YMEHBIIIUTCS B € pas;

B) HE U3MCHUTCS

T) YBEIIMYHUTCS B € pas;

1) YMEHBIIIUTCS B € pas.

9. Y npoBoaa yBeJMYMJIM JJIMHY U AuamMeTp 2 pa3a. Kak u3MeHHJI0Ch ero co-
NpOTHUBJICHHE?

a) YBEJIMYMUIIOCH B 2 pasa

0) yBeIMuUIIOCh B 4 paza

B) YMEHBIIIUJIOCH B 2 pa3a

I') YMEHBIIWIOCH B 4 paza

1) HE U3MEHUJIOCh

10. Teopema I'aycca 1Jis1 3J1eKTPOCTATHYECKOTO MOJISI B BAKYYMe UMeeT BH/L...

n
1 Dp = 5 Q

a) i=1
fE.aS=" \j_l_.()l
6) -\ Ep i=1
D, —r,,;iu]
B) 1=1
- . 1 &
V{E-dl=—Y Q,
r) il *I‘Ii! 1

11. He3apsizkeHHOE MeTAJUIHYECKOE TeJIO MOAHECTH K MOJ0KUTEIBHO 3aps-
sKEHHOMY LIapy, a 3aTeM pa3faeJujin Ha 2 yactu A u b. Ykaxkure BepHoe
yTBep:KIeHHue

als | ®

a) A u b HellTpanbHbI

0) A u b 3apspkeHbl OTpULIaTEIBHO

B) A u b 3apsKeHbI OJI0KUTENIBHO

r) A 3apsiKeHa MOJOXKUTENbHO, a b — oTpunarenbHo
1) b 3apsiKeHbl MOJI0KUTENBHO, 2 A — OTpULIATENBHO

12. C kakoii cuiioii B3aumoaeictByroT 3apsabl 1 =4 mxKia u q2 = 3 aKua na
paccrossanu 3 Mmm?

(OtBet natb B CU nOM0KUTEABHBIM, €CIIM OHU HPUTITUBAIOTCS U OTPUIIATEIbHBIM,
€CJIM OHU OTTAJIKUBAIOTCS )
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13. Kongencaropsl umeroT eMkocTH C1 =4 Mk®, C2 =2 Mk® u C3 =2 mk®.
Yemy paBHA éMKOCTb COeIMHEHNSI KOHIEHCATOPOB, IPUBEIEHHASI HA PUCYHKE
B MK®D?

LT e

"

14. Yka:kute HOMep PUCYHKA, H300PaKAIONIET0 JUHUM HANPSKEHHOCTH
3HeKTpl/I‘leCKOFO MOJIfl MOJIOKUTEIBLHOT0 TOUYEYHOT0 3apsijia

% 3C
:3@ %g

15. MarHuTHbIi NOTOK Yepe3 KaTtywmKy ¢ 10 Burkamu 3a 0,2 ¢ yBeanyuBaercs
¢ 0,4 B6 10 0,8 B6. YUemy paBua IIC MHAYKIIUN, BOSHUKAKOIIASA B pamMKe?

16. BbIYuCJIUTH HANPSIZKEHHOCTH TOYEYHOT 0 3apsaa 2 HKu Ha paccrosiaun 30
CM OT Hero.

(OTBeT HaTh 1EIBIM YHUCIIOM, MOJOKUTEIBLHBIM YUCIIOM JIJISi BEKTOpA HANPSHKEHHO-
CTH, HAMlPaBJICHHOTO OT 3apsiia, OTPUIIATEILHBIM - JJIsl HAITPABJICHHOTO K 3apsy)

17. BoluncJIuTh NOTEHIMAJ TOUeYHOro 3apsaaa 4 HKu1 Ha paccTtossHumn 9 cm oT
Hero.
(O1Bet natb B CHU 1eabIM 4YUCI0M)

18. 3apsan 2 Kin nepemeniaercs u3 To4ku ¢ norennuaaom 10 B B Touky ¢ no-
TeHnuagom 20 B. Haiigure padoTy 3/IeKTPUYECKOT0 MOJIS M0 MepeMelleHHI0
3apsiaa.

19. Kyna HanpaBJieHa cuJjia, 1eliCTBYHOIIAS CO CTOPOHBI MATHUTHOIO TOJIS1 HA
NMPOBOJHUK ¢ TOKOM? (BBeaAuTe HUPPY)
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20. HanpsizkéHHOCTD 3JIeKTpUYeckoro nouas paua 2000 B/m. Yemy paBHa cu-
Ja, neiicteyromas Ha 3apsajg —2 MmkKua?

(Ot1BeT naTh 1eCATUYHOM IPOOBIO B HBIOTOHAX, NOJIOKUTEIBHBIM YHUCIOM IS BEK-
TOpa CHJIbI, COHAPABIEHHOIO C BEKTOPOM HANPSKEHHOCTH, OTPULIATEIBHBIM - JIJIS
HAIpPaBJIEHHOTO B IPOTUBOIIOJIOKHYIO CTOPOHY)

21. Boi0epure NnpaBWIbHYI0 3aIACH NPOEKIM BTOPOro 3akona Herorona na
ocu Ox u Oy 1151 1aHHOM 3a1a4H

X

[

a) Ox: ma = Fsin o — Fy,; Oy:0=mg— N —Fcos «a;

0) Ox: ma = Fcos o — Fyp; Oy: 0=mg— N — Fsin a;
B) Ox: ma = Fsin o — Fyy; Oy: 0 =N+ Fcos o — mg;
r) Ox: ma = Fcos a — Fp; Oy: 0 =N + Fsin o — mg;

) Ox:ma=F+F; + N+mg; Oy:0=N-mg;

22. YenoBek, Bpamawuuiica Ha ckambe 7KyKoBCKOro, NOJIHAJ PYKH ¢ THPSI-
MM, TAK YTO €r0 MOMEHT HHePUMH yBeJanunics B 2 pa3za. UTo npousouwio ¢
YacTOTOM ero BpalleHUus:

a) yBEeJIMYMIJIach B 2 pasza

0) yBenmuuuiach B 4 pasa

B) YMEHBIIIWIIACH B 2 pa3a

') yMEHBIIWIACH B 4 pa3a

1) HE U3MEHUJIach

23. B kakux cucreMax 0TCYeTa BLINOJHAKTCA Bee 3 3akoHa MexaHuku Hblo-
TOHA?

a) B mo0bIx cuctemax orcyera

0) ToJIbKO B MHEPLUUATIBHBIX CUCTEMAX

B) TOJIbKO B HEMHEPIMATBHBIX CUCTEMAX

1) B uHepumanbHbIX 1 HEMHEPIIMATBHBIX CUCTEMaX

¢) B nexapToBbIX cUCTeMax OTcUeTa

24. Cuabl F1 u F2 npuiioskeHsl K OAHOM TOYKe TeJsia, YroJl MexK1y BeKTOpaMH

F1 u F2 paBen 90°. Yemy paBeH MOAy./1b PABHOECTBYOIIEH ITUX CHJI?
a) Fz - F1
6) F,+F;

B)\/Fi + F,
r) FZ + F?
n)VF —F}
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25. UckyccTBeHHBI CIYTHUK 00paliaeTcs BOKPYr 3eMJId 10 KPyroBoii opou-
Te paanycoM R ¢ nmepuoaom odpamenusi 1 cyrku. KakoBbl MyTh M nepemelie-
HHe cnyTHHUKA 32 1 cyTkn?

a) IlyTh 1 nepemenieHre 0JuHAKOBbI U PaBHBI HYJIIO.

0) IIyte nR, nepemenienue 0.

B) [IyTh R, mepememnienue 2R

r) [IyTh 1 nepemenienue 2nR

n) IIyte 2nR, nepememienue 0.

26. lllapuxk ToHeT B BA3KOM KMAKOCTH. Kak U3MEeHHMTCH cHJia BA3KOIO Tpe-
HHS, eCJIM PAJHYC IIAPa YBeJIUYUTH B 2 pa3a?

a) YBeJIMUMJIach B 2 pasa

0) yBenuuuiach B 4 pasza

B) YMEHBIIIWIIACH B 2 pa3a

I') YMEHBIIIMIACH B 4 pa3a

1) HE U3MEHUJIACh

27. C HAKJIOHHO# IUI0CKOCTH OJTHOBPEMEHHO HAYMHAKOT CKATHIBATHCA 0e3
NMPOCKAJIb3bIBAHNS ABA OJMHAKOBBIX M0 Macce U pa3Mepy HUJIMHAPA, OUH U3
KOTOPBIX CILIOIIHOM, 2 BTOPOH BHYTPH M0JIblii (Tpy0a). BeiOepuTe npaBmiib-
HOe Cy:K/JeHHue: B KOHIIe HAKIIOHHOW TIOCKOCTH. ..

1
CD22i i Con

a) OHU OKaXyTCsI OJJHOBPEMEHHO
0) MOJIBIN OTEePEUT CIUIONTHON
B) MOJIBIM OTCTAHET OT CILIOIIHOTO

28. YpaBHeHHe IBMKeHHs Teja uMeeT Bu x(t) = 3t% + 5t — 2t + 3. YUemy paB-
HSIeTCS CKOPOCTh TeJia

a)3t+5

6) 3t2 + 5t— 2

B) Ot2 + 10t — 2

r) 18t + 10

n) -2t+3

29. TaHreHIATbHOE YCKOPEHHE MPH BPAIIATEeILHOM JIBHKEHUH OTpe/eisieT-
cs mo popmy.ie:
a) eR
6) =
R
B) ®R
r) 2R
V2
n) =
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30. YpaBHeHHe IBMKeHHs TeJa uMeeT Bua X(t) = 3 — 2t — 5t% Takoe qBuKeHHe
SIBJISIETCS...

a) YCKOPEHHBIM (C IEPEMEHHBIM YCKOPEHUEM )

0) paBHOYCKOPEHHBIM

B) 3aMeJIJICHHBIM (C TIEPEMEHHBIM YCKOPEHHEM )

T) paBHO3aMeIJICHHBIM

1) paBHOMEPHBIM

31. YpaBHeHHe IBMKeHHs Teja uMeeT Bu x(t) = 3t° + 5t — 2t + 3. Uemy paBb-
HAIETCH YCKOPEHHe Tejia

a)3t+5

6) 3t? + 5t — 2

B) 9t? + 10t — 2

r) 18t + 10

n) 18t

32. Inck maccoii 10 kr u paaunycom 40 ¢M 3a 2 ¢ yBeJJHYHJT CBOK YIJIOBYIO
ckopocth ¢ 10 ¢ g0 20 ¢!. Yemy pasen Bpamaromuii MomenT cuibl (B CH)?

33. Tes10 paBHO3aMENJICHHO BPAILAETCH 10 OKPYKHOCTH. Y KAKUTE HANIPAB-
JICHUSI BEKTOPOB JIMHEIHOM M YIJIOBOH CKOPOCTeil, a TaKKe YIJII0BOr0 yCKOpe-
HMA. (OTBET HAIMCATh OJHUM YKCIIOM C HU(PpaMU B YKa3aHHOM MOPSIKE BEIUYHH,
Harnpumep, 123)

34. ABTOMOOMIb, IBHKYIIMICS MPSIMOJIUHEHHO CO CKOPOCTHIO 72 KM/4 HAYM-
HAeT TOPMO3HUTH ¢ ycKopenueM 2 m/c?. YUepes CKOJILKO CEKYH/ OH OCTAHOBHT-
csa?

35. Kakyio padoTy HaJ 0 COBEPIIUTH, YTOOBI 32CTABUTH 00PY4 Maccoi 4 Kr u
paauycom (0,5 M KaTUTHCS CO CKOPOCTHIO 2 M/c?

36. Ha pucyHke 3ajaHbl HanpaBJjieHusi CKOpocTH (V) U yckopeHus (a) teJia.
Kyna HanpasiieHa paBHOACHCTBYIOLIAsA CUJI, IPUJIOKEHHBIX K Teay?

>

§
\ Ql
=
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37. KakoB MOMEHT HHEPUHMH OTHOPOJIHOT0 AUCcKa Maccoil 10 kr u paguycom 40
CM, BPAIIAI0LLErocsi OTHOCUTEJIBLHO OCH, IPOXOsilieii yepe3 cepeuHy ero pa-
ANyca NepneHAuKYJIsIPHO IIOCKOCTH AncKa?

38 KakoBa cpeaHsisi CiuJjia JaBJIeHHs HA IJIeY0 NPH CTPeb0e U3 aBTOMATa, ec-
Ju macca myjau m = 10 r, ecaiu aBromar aesnaetr N = 600 BbICTpPe/IOB B MUHYTY,
a CKOpPOCTH IYJIM NIPU BbLIETE U3 KaHaJaa cTBojia V=500 m/c?

39. Ha Tes10 maccoi 2 Kr, Jiekaliee Ha TOPU30HTAIbHON OBEPXHOCTH, AeH-
cTByeT ropusoHTagbHas cuja 2 H. Teso nmoxkourcsi. Yemy paBHa cuiia Tpe-
HMHA, ecI K03QPUIHEeHT TPeHusl CKoJIbKeHus paseH 0,2?

40. Konbko0esxken Maccoil 70 Kr CKOJIB3HUT MO0 JbAY € MOCTOAHHON CKOPOCTHIO.
KakoBa cuiia TpeHusi, 1eiCTBYIOIIAasA HA KOHbKOOEKIA, ecii KOI(pPuueHT
TPEHUS CKOJIbKEHUSI KOHbKOB 10 JbAy paBeH (,02?

41. ABTOMOOWJIb, IBUKYIIMIACS MPSIMOJIUHEHHO CO CKOPOCTHIO 72 KM/4 HAYM-
HAaeT TOPMO3HTH ¢ ycKopenueM 2 m/c2. Kakoii myTh GyaeT npoiigen 10 ocra-
HOBKM B MeTpax?

42. C kKakuM yCKOpeHHeM ABHUKeTCs Tesio Maccoi 10 Kr moa xeidcTBueM CHIIbI
SH?

43. CxkopocTbh aBTOMOOMJISI, IBUKYILET0CS BJI0JIb OCH X, 32 20 ¢ yMEeHbIIUIACH
¢ 20 m/c 1o 10 m/c. Haiiaure mpoeKUN HA OCh X YCKOPEHUS U NepeMeleHust
aBToMoOmin? (B kauecTBe OTBETA BBEAUTE MPOU3BEICHNUE STUX 3HAUCHUH).

44. ABTOMOOMJIb HA TIOBOPOTE JABUKETCSI N0 OKPYKHOCTH pajuyca 20 m ¢ no-
CTOSIHHOM 10 MOAYJII0 CKOPOCTHI0 10 M/c. KakoBo meHTpoCTpeMuUTe/IbHOE
ycKopeHue?

45. JIuck, Bpamamumuiica ¢ yacroroii Bpamenusi n = 600 06/MuH, mocJie
HA4YaJ1a TOPMOKeHUs1 ocTaHOBHIICcs Yepe3 t = 10 ¢c. Cuuras BpanieHue paBHO-
3aMelJIEHHBIM, ONPeIeJINTh, CKOJBLKO LeJbIX 000POTOB ¢/1€eJ1aJ1 JUCK 10 0CTAa-
HOBKH?

46. YcTaHOBHUTE COOTBETCTBHE eIMHUL H3MEPECHUA

CxopocTh Jx
Yckopenue M/c
Cuna M/c?
Pabora Bt
MomHoCTb H
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47. OnMH KOHel MPYKUHBI )KECTKOCTHIO K mMpUKpenJieH K Teay, Apyroi 3a-
KpemiéH. Te1o ko/1ed1eTcsi HA TOPU30HTAJBLHOM MOBEPXHOCTH 0€3 TPeHus 1o
3aKoHy X(t) = A sin ®t. YcTaHOBUTE COOTBETCTBHE MeK1Y PU3NIeCKUMU Be-
JIMYUHAMH U (OPMYJIaMHU, NOKA3HIBAIOIIUMH UX 3aBUCUMOCTH OT BPEMEHH.
(ITonckaszka: nmst psiaa GopMyIl UCTIONB3YHTE BhIpAXKEHUE I COOCTBEHHOM 4acTo-
ThI KOJICOaHU).

kAZ2/2-cos’ot MPOEKIIUSI CKOPOCTH TeJla Ha OCh X
—Aw’sin(ot) MPOEKITUS YCKOPEHHUsI TeJla Ha OCh X
Ao cos(mt) [IOTEHIIMAJIbHAS SHEPT U TeNa

-kA sin(wt) KHHETHYCCKAst SHEPIHs Teia
KAZ2/2-sinwt MPOCKIUS CUJIBI YIPYTOCTH Ha OCh X

48. AMIUINTY/1a TAPMOHMYECKHUX KoJie0aHuil Toka 2 A, nepuoj koJjedanuii 0,5
¢, HauajabHas ¢asa 1.

Bri0epurte npaBuibHY10 hopmyry

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(0,5xnt+1)

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

49. U3mepuTesb CKOPOCTH AaBTOMOOMJISI, HCII0JIB3YEeMbIi ABTOMHCIIEKTOPOM,
MOKA3aJI, YTO IPMHUMAEMAas M0CJe OTPAKEHUS 0T ABTOMOOWJIA YACTOTA CUT-
HAJIa CTAJIa MEeHbIIIe U3JIy4eHHo#. YTo nenaer aBToMo0MIb?

a) npuoIMmKxaercs

0) ynansercs

B) HETIOJBHKEH

T') YCKOpSIETCS

50. Kakoii npouecc onucoiaercs popmy.aoii X(t) = AoePlcos(wt+go)
a) rapMOHUYECKOe KosiebaHue

0) pe3oHaHC

B) 3aTyxaroliee Kojaebanue

r) OueHus

1) TJIOCKAasl BOJIHA

€) 3aTyxarolee Kojieoanue

51. Kosieb6aTenbHBII KOHTYP COCTOMT M3 KATYIIKH ¢ HHAYKTHBHOCTBIO 1 I'H 1
KOHJIeHCATOPA éMKOCTHIO 100 Mk®. OnpeaeJnTh nNepuoj KoJieGaHuil.
a) 0,063 c
0)63 ¢
B) 6,3 ¢C
r) 0,63 c
1) 100 c
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52. Merajuinyeckas IJIacCTHHA Maccol M K0J1e0J1eTCsl OTHOCUTEJILHO OCH,
pacnoJio:keHHo# Ha paccTossHuM L ot e€ menTpa macce. Kakasi popmyJia onpe-
aeJisieT €€ mepuoa Kosaedanumii?

a)T=27r\/Z
g
6)T=2T[\/§
L
B)T =2m /ngL
T =2n /L
mgL

n) T =2 ,/Lmg

53. MasitHuk coBepuaet 120 kosie0anuii B MuHyTy. KakoBa yacrora v u ne-
puoa kosedanuit T (B cucreme CHU)?

a) T =0,008; v=120

0) T=60; v=120

B)T=1, v=120

nT=2;, v=05

n)T=05 v=2

54. BoiGepurte npaBuibHoe cy:xkaeHue (E, H nu V — BekTOpa 3/1eKTpUYECKOro u
MATHUTHOIO MOJICH M CKOPOCTH BOJIHBI):

DNEeKTPOMAarHuTHAs BOJIHA B BAKyyME. ..

a) mpoaoJbHa, mockoasky E || H.

0) mpononbHa, mockonbky E || H || V

B) nornepeyHa, nockoibky E neprnenaukynsipao H

r) nonepeuHa, nockosbky E n H nepnenaukynsapusr V

1) MOKET OBITh U IPOJOJIBHOM, ¥ TIOTIEPEYHOU

55. Kaky1o JJIMHY BOJIHbI B HAHOMETPAX UMeeT JJIEKTPOMATHMTHAS BOJIHA C
gacToroii 6:10* I'u B Bo3ayxe? (OTBET — LIEJIOE YUCTIO)

56. B Ta0dsuue npeacraB/ieHbl JaHHBIE O MOJI0KEHUH I'PY3a TOPU30HTATBHOIO
NPYKMHHOT0 MasiTHHKA, KOJIeOJIIo1erocst B10Jb ocu OX, B pa3Hble MOMEHTbI
BpeMeHU. BbiOepuTe 3 ClIUCKA 1BAa NPAaBWIbHBIX YTBepkaeHusi. OTBET Halu-
caTh B BUJIE YKCJIa, B KOTOPOM MeHbllas nudpa nepBoii, Harpumep, 25

t,c/0/0|0, |O, (O, |1, |21, |2, |1, |1, |2, |2, |2, |2, |2, |3, |3,
, |4 |6 |8 |0 [2 (4 |6 |8 [0 (2 |4 |6 |8 |0 |2
2

X, 0/5]9 |12 /1415|1412 |9 |5 |0 |5 |9 |- |- |- |-
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1) mpu t = 3 ¢ moTeHUUAJIbHAS SHEPTUSI TPYKUHBl MUHUMAJIbHA.
2) Ilepuon kosebaHuii paBeH 2 C.

3) mpu t = 1 ¢ KMUHETHYECKasi IHEPTUs IPy3a MaKCUMaJIbHA.

4) Amrimutyaa KoiaebaHui rpy3a paBHa 15 M.

5) llonHas MexaHU4ecKas SHEPTUs MapruKa OCTaETCsl TOCTOSTHHOMN

57. Cko1bKO NPOTOHOB (P), HEMTPOHOB (N) U JIEKTPOHOB COAECPKUT ATOM OC-
HOBHOI0 M30TONA XpoMa?
HOB

Z,u04
Cepa Xn
24 25

r 51,996 Cl' 54,

[ Xpom

3 |Se 34 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 moHsATHE KpacHas rpanuna gorodpdexra?

a) IIpu potorddexre uznyqarorcs GOTOHBI KPACHOTO IIBETA

0) [Ipu wacrore, 6omnbiel kpuTnueckon GoTodPdekT He HabIIogaeTCs

B) [Ipu vyacrote, MeHbIel kputnueckon GotodPdekt He HaOI0gaeTCS

r) [Ipu anvHe BOHBI, MeHbLIEH KpuTHdeckol ¢poTorddexT He HabmonaeTcs
1) KpacHblii cBeT He BbI3bIBACT POTOIPGHEKT

59. Ilepuoa mosrypacnaga paamoaKTUBHOIO djieMeHTa 2 qHs. Kakas noJuas
aToMOB pacnagércs yepe3 4 qus?

a) 100%

0) 75%

B) 50%

r) 25%

1) 10%

60. /liinHa BOJIHBI, IPU KOTOPOi npekpamaerca porodpdexr, papua 330 Hm.
Haiigure padoTy BbIX0/1a 3JIEKTPOHOB.

a) 6:1071° JIx

0) 6-10%8 Jx

B) 9,9-1071° JIx

r) 1,8-1072 JIx

1) 9,9-10°% Ik
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61. Jlazep momuoctbio 30 Bt ucnyckaer 10% ¢poronos 3a 10 cexyna. Halizure
JUIMHY BOJHBI H3JIy4eHHs] B HAHOMETPAaX. (MCII0JIb30BaTh 3HAYEHHE MOCTOSHHOM
[Tnanka h = 6,6-1073%)

62. /laBjieHue U TeMIlepaTypa ra3a B cocy/e BbIpociu B 4 pa3a. Kak usamenui-
cs1 00b6M raza? (Macca raza HeM3MeHHA)

a) yBenuuuiiach B 16 pas

0) yBenuuuiach B 4 pasza

B) yMeHbIIWIach B 16 pa3

I') yMEHBIIWIACH B 4 pa3a

1) He U3MEHUJIach

63. /laBiieHue rasa B cocyae BbIpocio B 4 pa3a. Kak usmenuiace cpegne-
KBaJpaTHYHAas1 CKOPOCTH €ro MOJIeKYJ1?

a) yBEeJIMYHIIach B 2 pasza

0) yBenmuuuiach B 4 pasa

B) YMEHBIIIWIIACH B 2 pa3a

I') YMEHbIIWIAch B 4 pa3a

1) HE U3MEHUJIACh

64. Temneparypa rasa nonusmiach B 4 paza. Kak nmsMeHwi1acb KUHeTHYECKasA
JHEPIrus ero MoOJIeKyJI?

a) yBEITMYHJIach B 2 pasza

0) yBenmuuuiach B 4 pasa

B) YMEHBIIIWIACH B 2 pa3a

') yMEHBIITWIACH B 4 pa3a

1) HE U3MEHUJIach

65. I'azy coo01meno konuecTBo TemoThl 800 I, npu 3T0M €ro BHyTPEHHSAA
3Heprus Bo3pocia Ha 300 Ix. Kakyro padory coBepiumi ras (B a1:oyJasx)?

66. I'a3 B repmernunom O0asuione npu 27°C umeer nasiaenue 1 armocdepy.
Kaxoe naBiienne Oyaer y rasa, ecjid ero remmneparypa nosbicurcs Ha 300°C (B
armocdepax)?

67. UcTOYHNKYU KOTE€PEHTHBIX BOJIH C JNIMHOW 4 M PacnoJiaraloTcs B TOYKax A
u B. Ycuiienue nim yMeHblIeHHe aMILTATY/AbI KoJieOaHuii Ha0/ro1aeTcs B
Touke C, ecoiu AC =28 m, BC =34 m?

a) Ycuienue

0) Ocnabnenne

B) [IpoMexkyTOUHOE COCTOSIHUE

r) HeBO3MOKHO OTBETUTH
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68. Iloka3aresb MpeoMIiIeHHS NEPBOii cpeabl paBeH 1,2 , a BTOpPoi cpeas 2,4.
Ykaxure, B KAKOM HANPABJICHHUH J0JKeH PACIIPOCTPAHATBLCH CBET, YTOObI
ObLIIO BO3MOKHO NOJIHOE BHYTPEHHee OTPaskeHue, U YeMy paBeH npeaesibHbIil
YIoJ1 npeJjiovmyieHus ?

a) 3 mepBoii cpeasl Bo BTopyto, 90 rpamycos.

0) U3 nepBoii cpenbl BO BTOpYIO, 60 Tpagycos.

B) U3 nepBoii cpenbl Bo BTOpYIo, 30 TpagycoB.

r) 13 BTOpOI Cpeasl B nepByto, 60 rpagycos.

1) W3 BTOopoi cpeasl B nepByto, 30 rpaaycos.

69. /lHeBHOM CBET MPOXOIMT Yepes 2 MoJAPHU3aATOPa, Y0 MEKAY ONTHYECKHU-
MM OCSIMHM KOTOPBIX cocTaBisieT 60 rpagycos. Bo ckoJIbKo pa3 yMeHbIIMTCS
HHTEHCMBHOCTH cBeTa?

a) B 2 pa3a

0) B 4 paza

B) B 6 pa3

r) B 8 pa3

n) MatencuBHOCTh OyaeT paBHa 0

70. BcTtaBbTe Hy:KHOE CJIOBO:
Ha0ronenue pagy»KHOM OKPaCKM TOHKOU IVIEHKH NPH €€ 0CBeLleHNH 0eJIbIM
BETOM O00bSICHSIETCS SIBJICHHEM...

71. AOCOIIOTHBIN NOKa3aTe/b NpeJoMJIeHus cpeabl paseH 1,5. Yemy paBHa
CKOpPOCTH CBeTa B 3TOH cpeae?

a) 3-108 m/c

6) 4,5-10° m/c

B) 2-108 m/c

r) 1,5-10% M/c

m) 2,25-108 m/c

72. 1o kxakoi popmyJie MOKHO HAWTH BEJIMUMHY TOKA KOPOTKOI0 3aMbIKAHUS
HCTOYHHUKA TOKA?

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

B) | = UIr
r)l=¢R
n)l=¢er

73. Ck0JbKO TeIJIa BbIIEJIUTCH 32 2 MUHYTHI IPU NpoTekannu Toka 0,3 A ye-
pe3 pe3uctop conporuBiaeHueMm 10 Om?
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74.Ha pucynke 3/IC 1 BHyTpeHHe CONPOTHUBJIECHUE KAMKA0I0 HCTOYHUKA TOKA
oanMHAKOBbI U paBHbl € =3 B, r =1 OM. R =2 Om. Uemy paBHsieTCSl TOK B Lie-
nm?

i

1
| S |

75. Uemy paBHA Pa3HOCTb MOTEHIIMAJIOB MEKIy TOYKkamMu A U B Ha cxeme Ha
puCyHKe?

76. Ha namnouke Hanucano 200 B, 40 Br. KakoBo eé conpoTuBjieHHe B X0-
JIOTHOM COCTOSIHUM ?

77. YcTaHOBHUTE XPOHOJOTHUYECKYI0 MOCJIEI0BATEILHOCTh OTKPBITHS 3AKOHOB
¢puszuku:

a) 3akoH ABOraapo

0) 3akon Amrmepa

B) 3aKkOH Apxumena

r) 3akoH Kynona

1) 3akonbl Dapajges

BOHpOCLI AJIF MOATOTOBKH K TECTOBBIM 3aJaHUAM

35. Mexanuyeckue KoysieOaHUS M WX TapameTpsbl (yactota, mepuon). Komeba-
TeJbHbIe cucTeMbl. CBOOOIHBIE KOeOaHuUs.

36. @usnueckuii MasgTHHUK, MATEMAaTHYCCKUH MAasTHHK.

37. Tapmonnueckue konebanus. uddepeHunanbHoe ypaBHEHUE U MPUMEPHI
TapMOHUYECKUX OCHUUIATOPOB (MAasTHUKA W DJIEKTPUUYSCKHNA KOJeOaTeIbHBIN
KOHTYp). AMIuMTya U daza. DHeprus KoJaeOaHui.

38. Konebarenpubiii koHTYp. CBOOOAHBIE TapMOHMYECKHE KoOjJeOaHUsS B
AJIIEKTPUYECKOM KOHTYPE.

39. CrnoxeHne rapMOHUYECKUX KOJeOaHUN OJTHOTO HANpaBJIEHUS U OJUHAKOBOM
4acToThl. bueHus.

40. CBoOonHbIe 3aTyxaroline KoiaeOaHusl U UX XapaKTePUCTUKH.
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41. BrobiHyXIeHHbIE KOneOaHUs, pe30oHaHC. AMIUIUTYAAa U (pa3a BBIHYKJIEHHBIX
KoseOanuil. [I[puHIUIIBI pauOCBs3H U TEIEBEUIAHUS.

42. BonHoBble nporecchl. Bonnbl B ynpyroit cpene. [IpogonbHbie u monepey-
HbIC BOJIHBI. 3BYK. YJIbTPa3BYyKOBas J1e(DEKTOCKOMHSI.

43. Tlnockas rapMOHUYECKasi BOJIHA M €€ XapaKTepUCTUKH ([JIMHA BOJHBI, BOJ-
HOBOE YMCJIO U BOJHOBOW BEKTOP, (ha30Basi CKOPOCTh, YpaBHEHUE BOJHBI). YpaB-
HEHUE BOJIHBI.

44, Cnektp curHaia. HopmanbHas 1 aHOMalibHasi quctiepcus. ['pynmoBasi CKo-
pOCTb.

45.  DHeprus BOJHBI, IOTOK Y3HEPTUH, INIOTHOCTb SHEPTHH.

46. DOddexr Hommepa

47. OCHOBHBIE CBOMCTBa AJIEKTPOMarHUTHHIX BOJH. [loTok »Heprum. BekTop
YmMmoBa-IloiinTHHTa. [[elicTBME NEPEMEHHBIX 3JIEKTPOMATHUTHBIX IOJIEW HA YENO-
BEKa.

48. Teomerpuueckas ontuka. [lokazarens npesomiieHus. 3aKOHBI MPIMOTUHEH-
HOTO pacHpoCTpaHEHUsl cBeTa (OoTpaxkeHue, npesnomieHue). [lonHoe BHyTpeHHee
OTpa)k€HUE.

49. Hutepdepenuus cBera. YCIOBUS MaKCUMyMa WU MUHUMyMa MpuU UHTEpde-
peniu. Pacuet uHTEpPEPEHIIMOHHON KapTUHBI OT ABYX UCTOYHUKOB. OnTHYecKas
nnuHa mytu. Konsua HeroToHa.

50. HcmonwszoBanme uHTEepdepeHIny cBeTa B TexHuke. [ omorpadus. Muatepde-
PEHIIMOHHBIE METO/IbI KOHTPOJISI MOBEPXHOCTH. IIpocBeTneHHas onTuka.

51. JIudpakmus ceera. [lpunuun [roitrenca-®penens. YcinoBus HaOMOACHUS
Tu(dpakImy.

52. JIudpakumonnas pemetka. Vcnomb3oBaHne MuGPaKIMOHHBIX PEHIETOK B
CHEKTpalbHbIX puOopax. Pazpemaroias cnocOOHOCTh ONTUYECKUX TPUOOPOB.

53.  udpakuus >1eKTpPOMarHUTHOTO M3IIYYCHHS HA TPEXMEPHON TupaKinoH-
Hoil pemerke. @opmyna Bynbeda-bparra. U3yuenue cTpykTypsl MaTepuanoB Jiu-
(bpakMOHHBIMH METOIAMHU.

54. TemnnoBoe u3nyueHrue. AGCOIIOTHO YEPHOE TEJI0. 3aKOHBI U3IIYYCHUS YEPHO-
ro tena. TeruoBuszopsl. Mcnonb30BaHue TEIUIOBU30POB JUIsl KOHTPOJIS MOE3IHOTO
COCTaBa, B 1€(PEKTOCKOIIUU COOPYKEHU.

55. KsanroBas npupoja ceeta KBanTtopas runotesa u popmyna [Tnanka.

56. Ilomspuzanms ceeta. EcTrecTBEHHBIN U MOISPU30BaHHBIN cBET. J[BoliHOE JTy-
yenpenomienue. [lonsipuszanus cBera npu orpaxkeHuu. 3akoH bproctepa.

57. Tlonpspouasl ¥ TOJSAPU3ALMOHHBIE TpU3MbL. 3akoH Mamtoca. Bpamienue
II0CKOCTH nosisipuzanuu. CaxapoMeTpusi.

58. ®otoaddekrt. 3akoHbl GpoTodrddekTa. YpaBHeHUEe DUHINTEHHA ISl BHEITHE-
ro gororpdekra. dotornekTpuueckue nmpeodpa3oBaTeau B TEXHUKE.

59. Macca u ummnynbc GotoHa. OTpakeHHE U MOTIIONICHUE CBETA.

60. Crpoenue atoma. ['unoresa bopa. 3aKoHBI U3TyUEHUS U TIOTJIOMICHHS KBAH-
TOB. @U3NYeCKue OCHOBHI paboThI J1azepa. OCHOBHBIE XapaKTEPUCTUKH JIA3E€PHOTO
u3iydyeHus. [I[puMeHeHne na3epoB B TEXHUKE U TEXHOJIOTUHU.
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61. Ctpoenue u CBOWCTBA aTOMHBIX siiep. MaccoBoe M 3apsimoBoe uwmcia. Jle-
dbeKT Macchl U dHeprust CBA3M sijapa. PagunoaktuBHOCTh. DOpMyIibl cMelIeHus. 3a-
KOH PaJuO0aKTHBHOIO pacraja.

62. VYmnpapnsiemble U HEymnpaBisieMble siiepHble peakiuu. llennas peakuus ne-
neHus anep. llonstue o snepHor »HepreTuke. Peakuus cHMHTE3a aTOMHBIX SIEp.
[IpoGnema ynpaBisieMbIX sII€PHBIX PEAKIIUM.

63. MHWneanbHbll Ta3. YpaBHEHUE MOJEKYJISIPHO-KMHETUYECKOW TEOPUH Ta30B.
Cpennsisi KWHETUYECKask SHEPTUsl MOJIEKYJI. Y PaBHEHHE COCTOSIHUSA UI€AJIHOTO Tra-
3a. M3onpoueccel.

64. Tepmoaunamuka. TepMoaMHAMHUYECKUE TApaMeTpbl. BHyTpeHHss1 SHEPTHs U
paborta rasa.

65. IlepBoe Hauaao TepMOAMHAMUKH. AAHaOaTUYECKHI Mpolecc. YpaBHEHHE
[IyaccoHna.

66. Btopoe Hayano tepMoaMHAMHUKU. DHTporus. CTaTUCTUYECKOE TOJKOBAHHE
BTOPOTO Hayajia TEPMOJIUHAMUKH.

67. Peanbnble rasol. [Ipeaensl MPUMEHUMOCTH 3aKOHOB HJCABHOTO Ta3a. Y pas-
HeHue Ban-gep-Baanbca. Oxuxenue ra3o. Vcnob30BaHUE CKMKEHHBIX T'a30B B
TEXHUKE, OBITY, METUIIMHE.

68. Temnossie apuratenu u ux KITJI. Iukn Kapuo u ero KIII nma uaeanbHoro
rasa.

69. VYwmeTh monydath ypaBHEHUE FapMOHUYECKUX KOJIEOAHUI pa3inuHbIX (U3M-
YECKUX IIPOLECCOB

70.  YMerp 3amuchiBaTh (POPMYNTy TapMOHHUYECKOTO KOJICOAHUS W OMPEICTSITh
€ro napameTpbl

71. VYmerp 3anuchiBaTh (HOpMYyTy CBOOOJHOTO 3aTyXarolIero KoyieOaHus u
OINPEENATh €r0 NapaMeTphbI

72.  YMertb uccienoBaTh KoseOaHus (PU3NYECKOTO U MIPYKUHHOTO MasiTHUKA

73. YMetb 3anuchiBaTh (GOPMYITY IJIOCKOM BOJIHBI M OMIPEACIIATH €T0 MapaMeTphl
74. YMeTb NPUMEHATH 3aKOHBI T€OMETPUUECKON ONTUKU

75. YMeTb paccuuThIBaTh MHTEPHEPEHITMOHHYIO KapTUHY JJIsl IBYX MCTOUYHUKOB
Y TOHKOM IIJIEHKU

76. YMeTb uCHoJIb30BaTh TUMPAKIIMOHHYIO PEHIETKY IS OMpPENeNeHUs IITUHBI
BOJIHBI CBETA

77. YMeTb NpUMEHSTh (PU3NYECKHE OCHOBBI pabOTHI Jla3epa, OCHOBHBIE Xapak-
TEPUCTUKHU JIA3€PHOTO U3ITYUEHUS.

78. YMeTb ompeensaTh MacCOBOE U 3apsJI0BOE YKCIIa, COCTaB sjpa. 3apsii, pas-
Mephl U Macca aTOMHOTO SApA.

79.  YMeTb NpUMEHATH 3aKOH PaJIMOAKTUBHOTO pacnaga. Omnpenensts siiepHble
pEeaKIMK 1 3aKOHBI COXPAaHEHHUS.

80. YMmeTs mpuMeHSITh OCHOBHOE YPAaBHEHUN MOJICKYJISIPHO- KHHETUYECKON TEOPUHU
UJeaabHbIX Ta30B. OnpeaensaTh CPEeAHIO KBAAPATUUHYIO CKOPOCTh MOJIEKYI.

8l. VYwMerp mpuMeEHSATh ypaBHEHHE COCTOSIHHS HjeaabHOro raza Kmameiipona —

MenzeneeBa U U300pOLIECCOB
47



82 IlpumeHeHue 3aKk0HAa PABHOMEPHOTO pACIIpeeTICHHs SHEPTUU IO CTENEHIM
cBoOobI. OnpeseneHne cpeHe KUHETUYECKON SHEPTUU IBUKEHUS OJTHOM MO-
JICKYJIBI.
83VYMeTh NpUMEHATh TEPMOJAUHAMUYECKUI METOJ UCCIIEI0BaHNUs, IEPBOE HAYAJIO
TEPMOJUHAMUKHU. Y METh ONPEACATh padoTy raza npu U3MEHEHHH ero 00bEMa,
KOJIMYECTBO TEILJIOTHI.

84HaxoauTh paboTy HaeaIbHOTO Ta3a MPHU pa3IuvHbIX n3omporeccax. ['papuye-
cKoe n3o0paxkeHue padoThl. [IprMeHeHre nepBoro 3aKoHa TEPMOAMHAMUKHI K
U30Ipolieccam

85  IIpumeHATH BTOpOE HAYaI0 TEPMOAUHAMHUKH.

86  Omnpenensith 4uciaO creneHeil cBoOOAbl MOJEKYbl. [IpUMEeHATh 3aKOH paB-
HOMEPHOTO pacHpeIesIEHUs] SHEPTUH 110 CTETIEHSM CBOOObI MOJIEKYIL.

87  Omnpenensth CuiIbl U MOTEHLUATIbHAS SHEPTUS MEXMOJIEKYIIPHOTO B3aUMO-
nericrBus. [IpumensaTe ypaBHenne Ban-nep-Baanbca.

88  IIpumensarsr ypaBHenue I[lyaccona, 3amuch (HopMyJbl TIEPBOTO Hadajga Tep-
MOJMHAMUKH I Pa3IMYHBIX BUAOB MTPOIIECCOB.

89  Omnpenensate 06patuMbie 1 HeOOpaTUMBbIe poriecchl. [Ipumensarts nukin Kap-
Ho u ero KII/[ mis naeansHOTrO rasa.
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