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1. IlepeyeHsb NJIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHs 10 JUCHUILIHHE (MOAYJII0),
COOTHECEHHBIX C IVIAHMPYEMbIMHU pe3yIbTATaAMH 0CBOCHHS 00pa30BaTeIbHOM
NPOrpamMMBsl.

1.1. Ileau u 3agaum JTUCHUIJINHBI

[lenb: W3MOXKUTH B KpaTKoH ¢GopMe Kypc KIacCHYeCKOoW oOImme ¢u3nku,
npujaBas €My COOTBETCTBYIOIIEE OyIyIIel CIenuaibHOCTH MPoheCCHOHAIBHOE
HaIlpaBJICHUE.

3amaun:

- pacUIMpUTh CBEJCHUS BXOMASAIIME B IIPOTPAMMy CPETHEH MIKOJIBI KaK MO KypCy
oOmielt (M3MKHU, TaK U B IPUKIIATHOM HAMPABIICHUU;

- IOKa3aTh MPUMEHUMOCTH AU(HEePEHITNATHFHOTO M HHTETPATHHOTO UCUUCICHUS U
Jp. CBEIEHWUW W3 Kypca BBHICIIEH MaTeMaTWKH (COTJIACHO MpoTrpaMMe Kypca s
CTYJICHTOB JaHHOW CIICIIMAILHOCTH) TPY U3JI0KEHUH OCHOBHOT'O MaTepuasa 1o (Gu3nke;

- IO3HAKOMUTH M 1aThb OCHOBHBIC HABBIKH:

a) pabOThI C U3MEPUTEIbHBIMA HHCTPYMEHTaAMHU U MIPHOOpaMHU;

0) 00pabOTKHU PEe3ynbTATOB JA0OOPATOPHBIX PA0OT M MX aHAIIM3A;

B) peIICHUS NMPUKIAJIHBIX 33/1a4;

r') IpUMEHEHUS! (PU3NYECKUX 3aKOHOB JJIsi OOBSICHEHUUM TMPHUPOIHBIX MPOIIECCOB,
SBJICHUM, paOOTHI TEXHUYECKUX YCTPOMCTB U TEXHOJIOTHYECKUX MPOIECCOB.

®du3rka UrpaeT UCKIIOYUTEIBHO BAaXXHYIO POJIb B TEOPETHUYECKOUW MOATOTOBKE
CHEIUATNCTOB  PasIWYHBIX  CHEIUaNbHOCTEeH. Pemenue  Qusmueckmx  3amad
CIIOCOOCTBYET (POPMUPOBAHUIO y CTYICHTOB WHKXEHEPHOTO MBIIUICHUS, 0€3 KOTOPOTO
HEBO3MOJKHA YCTICIIHAs padoTa Ha JKEJIE3HOJOPOKHOM TPAHCIIOPTE, MPOMBIUICHHBIX
MPEANPUATHASX U B APYTHX OTPACIIAX HAPOIHOTO XO3SUCTBA.

1.2. Komnerenuuu odyuarwiuierocsi, popMupyembie
B pe3yJibTaTe 0CBOCHUS AMCUHUILIMHBI (MOTYJIA)

Nuaukatop Pe3yabTaThl 0CBOEHHSI Y4€OHOM 1M CIUNIMHBI

OIIK-1. CnocoGeH pemarb WHXXEHEPHbIE 33Jauyd B NPOPECCHOHATIBHOW JESTENIbHOCTH C
HCIIOJIb30BAHUEM METOJI0B €CTECTBEHHBIX HAYK, MATEMATUUECKOT0 AHAJIN3a U MOJIEITMPOBAHUS

OIIK-1.2. [Ipumensier |3HaTh:

OCHOBHBIC TOHSTHS U 3aKOHBI |- OCHOBHBIE (DU3NYECKHE SBICHMS, €MHULIBI U3MEPEHUS (PU3NUECKUX
€CTECTBEHHbIX  HAayK  JUIsl |BEJIMYUH;

peleHus IpeIMETHO- |- (yHIaMEHTalbHble MOHATHS, 3aKOHbI M TEOPUU KIACCHUYECKOH WU
npodUIBHBIX 3a7au. COBPEMEHHOU (PU3UKU;

- OTIBITHbIE 0OOCHOBAHMS OCHOBHBIX (PU3MUECKUX 3aKOHOB

YMmeTh:

- MPUMEHSATh METOJbl TEOPETUYECKOTO HCCIEeNOBAaHUS (HU3MUECKUX
SIBJICHHH, TIPOIIECCOB M OOBEKTOB;

- TPUMEHSTh  METOJbl  AKCIEPHUMEHTAIbHOTO  WCCIETOBAHHS
(U3HYECKUX SIBJICHUH, TIPOIIECCOB U OOBEKTOB;

- aHAJIM3UPOBAThH PE3YIbTATHl UCCIIEIOBAHUS

Baaners:

- METOJaMH TEOPETHUYECKOTO HCCICAOBaHMS (U3UUYCCKHUX SIBIICHHIMA,
MIPOIIECCOB U OOBEKTOB,;

- METOJaMN OKCIICPUMCEHTAJIIBHOT'O HNCCIICI0OBAHUA (1)I/I3I/I‘—IeCKI/IX
SIBJICHH, TIPOIIECCOB U OOBEKTOB,;

- MaTEMAaTUYCCKUMU METOJaMU PCIICHNA THUITIOBBIX 3a/1a4




OIIK-1.3. [Ipumensier |3naTh:

€CTECTBEHHOHAYYHbIE - METOJIUKY TIPOBEJICHUS KCTICPUMEHTOB,

METO/Bl TEOPETHYECKOTO U |- OCHOBHOE 00OPYIOBAHKE JIJISl TPOBEICHHS YKCIIEPUMEHTOB,;
HKCIIEPUMEHTAIILHOTO - MaTeMaTUYEeCKHE METOIbI 00pPaOOTKH TaHHBIX
HCCIIEIOBAHUS 06Le1<T0UB, VMeTh:

MPOIIECCOB, SIBJICHUH;

- IPOBOJIUTH (PU3HUECKUE U3MEPEHUS,
- 00pabaTbIBaTh pe3yibTaThl PUINYECKUX U3MEPEHUN;
- IPE/ICTABIIATh PE3Y/IbTAaThl SKCIIEPUMEHTA

MIPOBOJIUT IKCIIEPUMEHTHI T10
3aJJaHHONI METOUKE "

aQHAJM3UPYET PE3YJIbTATHI.
Baanern:

- METOJIMKOW TTOCTAaHOBKU (PU3MUECKOTO IKCIIEPUMEHTA,

- METOJaMM pacuera MOrPElIHOCTed H3MEpEeHUil Npu MPOBEIECHUU
(U3HYECKOTO IKCTICPUMEHTA;

- HaBBbIKAMH aHAJIN3a HKCIIEPUMEHTAIBHBIX TAaHHBIX

2. MecTo IMcUMIIMHBI (MOYJISI) B CTPYKTYpe 00pa3oBaTeibHOM MPorpaMMbl
VYyebnas auciuiuinHa «®Pus3uka» OTHOCUTCS K oOs3aTtenbHOM vactu bioka 1
«JlucuumivHbl (MOJIYJIN)» U SBIISETCS 0053aTEIbHOMN JJI U3YUYCHUS.

Kon HanMeHoBaHMe QM CHMILINHDBI Koabl popmupyembix
JM CIUILITAHBI KOMIETEeHIHii, THIHKATOPOB
OcBauBaeMasi TUCHHUILIMHA
51.0.08 | duzuka | OIIK-1 (OIIK-1.2, OIIK-1.3)

IIpexmecTByomme JTUCHUIINHBI
\ JlucuumirHaa mKonbHOro Kypea «Dusnkay \
JAMcuMmiIMHbI ocBanBaeMble NapaJlieIbHO

| mer \
Ilocaenyomme 11 CUMNIMHBI
b1.0.17 Xumus OIIK-1 (OIIK-1.2, OIIK-1.3)
b1.0.23 DJIEKTPOTEXHUKA U JIEKTPOMEXaHUKA OIIK-1 (OIIK-1.2)
b1.0.26 I'uapaBivka U ruposIorus OIIK-1 (OIIK-1.3)
B3.01(1I) Brmonnenue n samuTa BBIMTYCKHOM OIIK-1 (OIIK-1.2, OTK-1.3)
KBaJIM()UKAIIMOHHOM paboThI

3. O0beM TMCUMILTUHBI (MOYJIs1) B 3a4€THBIX €IMHUIAX C YKAa3aHUEM KOJIMYecTBa
aKaJeMHU4YeCKHMX YaCOB, BblJeJIIeMbIX HA KOHTAKTHYIO pad0Ty 00y4arommuXxcs
¢ nmpemnoaasareieM (110 BUAAM Y4eOHBIX 3aHATHI) U HA CAMOCTOSTEJIbHYIO padoTy
o0yyarImxcs

3.1. PacnpenesieHue o0 beMa y4eOHOI TMCHMILVIMHBI HA KOHTAKTHYI0 padoTy
¢ mpenojaBarejieM U CaMOCTOATEIbHYI0 padoTy 00y4aromuxcs

Bua yue6Hoit paboThl Bcero yacos no Kypcol (cemecTpsl)
y4eOHOMY TIIaHy 1(1;2)

OO01mmas TpyA0eMKOCTh AUCIUTIINHBL:
- 9acoB 288 288
- 3aUETHBIX €IUHHUI] 8 8
KonTakTHasi padoTa 00y4aomuxcs 115 115
¢ mpenoaasareseM (Bcero), 4acoB
U3 Hee ayOumopHbvle 3aHAMUS, BCe20 115 115
B T.4..
JEKIHUH 48 48
PAKTHYECKHUE 3aHATHUS 32 32
1a0opaTopHbIe PabOTHI 32 32




KA 0,4 0,4
KD 2,6 2,6
B T.4. B MHTEPAaKTUBHOHN Qopme
CamocrosiTe/ibHAsI MOATOTOBKA K IK3aMeHaM
B nepuos IK3AMEHAIIMOHHOM ceccuu 33,4 33,4
(KOHTPOJIb)
CamocrosiTejibHas pa6oTa (Bcero), 4acos 139,6 139,6
B T.4. Ha BBINIOJIHCHUE!
KOHTPOJILHON PaOOThI 9 9
pacueTHO-rpaduuecKkoil paboThI
pedepara

KypCOBOil paboThI

KYpCOBOTO IMPOEKTA

Buapl mpoMexyTOYHOTO KOHTPOJIS JK, 3a JK, 3a
Texyuuil KOHTPOJIb (BUA, KOJIMYECTBO) K(1) K(1)

4. Conepxanme TUCHUILIUHBI (MOAYJIs1), CTPYKTYPHPOBaHHOE 110 TeMaM
(pa3zmesiam) ¢ ykazaHueM OTBEI€HHOI0 HA HUX KOJIMYeCTBA AaKaleMUYeCKHUX YaCOB
U BUJ0B Y4eOHBIX 3aHATHI

4.1. Tembl U KPaTKoe co/iepPKaHue Kypca

Tema 1. MEXAHUKA
1. lIpeamet ¢puzuku. HekoTropbie MaTeMaTH4ecKue NOHATHA. MexaHuKa
[IpousBoansie u uHTEerpasnbl B ¢usuke. PasmepHoctu. Cucrema emunui CH.
Cucrema otcu€rta. MarepuanbHas Touka. Pamuyc BekTop. CKOpOCTb, YCKOpPEHHE,
Ilepememienne.  YpaBHeHus  OBUkeHUs. KuHemaTuka  MOCTYNATEIbHOTO |
BpAILIATEIBbHOTO JBUKECHUS.

2. IlmnamMuka TBepAoro rejaa. 3akoubl HeroToHa M BpameHus
NHepunanbHble W HEWHEPLHUAIbHBIE CUCTEMBI OTCUE€Ta. CHUIBI B MEXAHUKE.
3akonbl HptoroHa. Cunbl uHepuuu. MomeHT cunbl. MOMEHT umitynbca. MOMEHT
nHepuu. Teopema Illtelinepa. /I[mHaMuKa BpamaTtelibHOTO ABMXKEHUA. BUabsl TpeHus,
cuna conpotusiieHus. 3akoH Crokca. 3akoH ['yka. 3akOH BCEMHPHOTO TATOTEHUS.
JIBH>KeHHE )KUIKOCTH U Ta3a.

3. PabdoTa u 3Heprusi. 3aK0H COXPAHEHUA IJHEPrUM B MeXaHUKeE
ITone cun. KoHcepBaTMBHBIE W HEKOHCEPBATHUBHBIC CHIbl. [loTeHIManbHAs
sHeprus. [loTeHManbHas 3HEPrUs B TOJIE CUJI TSHKECTH, MOTEHUMAIbHAS JSHEPrus
ynpyro aedopMupoBaHHOTro Teaa. KnHeTndyeckas sHEpTrus Teja MpH MOCTynaTeIbHOM U
BpalllaTEeIbHOM JIBUKCHUHU.

4. 3aKOHBI COXPAHEHUS UMILYJIbCA 1 MOMEHTA HMILYJIbCA
Nmnynec. MOMEHT umnyJibca. 3aKOHbBI COXPaHEHUS.

5. OCHOBBI PEJATHBUCTCKOH MEXaHUKHU
[loctynarel  OHHIITEWHA B CHEHUAIBHOM  TEOPUM  OTHOCHUTEIIBHOCTH.
[IpeoOpazoBanus [amunes B kiaccuueckod mexanuke. IIpeoOpazoBanusi Jlopena.
CnenctBust u3 mnpeoOpaszoBanuii Jlopenma. ClOK€HHE CKOPOCTEH B CIEIUAIbHOU
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TCOPHUKU OTHOCHUTCIBHOCTHU. PenstuBucrckas JUHaMHKa. [Tonnas SHCPrusa TCjia B
CHCHHEUIBHOIZ TCOPUN OTHOCHUTCIILHOCTH. 3Hepr W TIOKOSI, KHHCTUYCCKAA DHCPIHA TCIIA.
CBs3b peHHTHBHCTCKOﬁ OHCPTUH U UMITYJIbCA.

Tema 2. JJIEKTPUYECTBO U MAT'HETU3M
6. DuekTpocTaTuKa. JJIEKTPHYECKOE MOJIe
3aKOH COXpaHEHHus 3JIeKTpuueckoro 3apsaa. 3akoH Kymnona. Hanpspk€HHOCTB
anekTpudeckoro mnojs. [lpuHIuMn cynepnosunuu syekTpudyeckoro mnois. CHiloBble
JUHUU. OJIEKTPUYECKOE II0JI€ B IPOBOJHMKAX M JWIJNEKTpuKax. Teopema I'aycca.
DONeKTpUYEeCKUd JUIoNb. BeKTop NOMApU30BAHHOCTU. BekTop 3IeKTpuyecKoro
CMELICHHUS.

7. JHeprusi 1 NOTEHIHAJI YJIEKTPUYecKoro nojsi. Kongencaropsol
CBsa3p moTeHUMana W HamnpsbkeHHOCcTH. [lpuHuumn — cynmeprno3uuuu st
MOTEHIMANA. OKBHUIIOTCHUUAJIbHbIE JIMHUHU. ODJIEKTPOEMKOCTh IPOBOJHHUKA U
KoHJeHcaTopa. [lnockuil koHaeHcaTtop. DHeprust KoHaeHcaropa. O0bEMHas MIIOTHOCTh
SHEPTUHU NEKTPUUECKOro nois. CoeuHEHUs KOHAEHCATOPOB

8. ITocTOSATHHBIN JIEKTPUUYECKHH TOK
3akoH OMa uisi OJHOPOAHOTO Y4YacTKa LIEMH. DJIIEKTPUYECKOE CONPOTUBIICHUE.
3akon Oma B muddepennuanbor gopme. I.1a.c. 3akoH Oma st HEOJAHOPOJHOTO
ydacTka nenu. 3akoH Owma mia nosHod uenu. COeauHEHHs PpEe3UCTOPOB. 3aKOHBI
Kupxroda. 3akon Jlxxoyinsa — Jlenna.

8. MarHuTHoOe 1oJie ¥ ero XapaKTepuCTUKH
BekTop MHIyKIMM MAarHATHOTO Iojs. JIMHMKM WHAYKUOWS MAarHUTHOTO TOJIA.
[Tpuanun cynepniosunuu. 3akoH Amnepa. 3akoH bruo — CaBapa — Jlamiaca, npumepsl
€ro NpUMEHEHHs. MAarHuTHbBIE MOMEHT BHUTKAa C TOKOM. TeopeMa O LUPKYJISUUN
BEKTOpPAa MarHUTHOW MHAYKUMKW. MarHuTHoe 1oJje B BelecTse. BeKTop HanpsyKEHHOCTU
MAarHUTHOTO 1OJIA. BUTOK ¢ TOKOM B MarHUTHOM IIOJIE.

9. DyiekTpoMarHuTHasE MHAYKIHA. CaMOMHIYKIMS
MaruautHbii notok. [Ipasuno Jlenna. MuagyktuBHOCTS. UHAYKTUBHOCTH TOpPOHAA.
DHeprusi MarHUTHOrO moJid. JlelicTBME MAarHUTHOTO MOJS Ha ABWXKYIIMICA 3apsn U
toku. Cunibl Amnepa u Jlopenua. Pabota mo nepemenieHno NpoBOJHUKA C TOKOM B
MarHuTHOM noJie. CucrteMa ypaBHeHUi MakcBera.

Tema 3. DU3UKA KOJIEBAHUHA U BOJIH
10. MexaHu4ecKue U 3JIEKTPOMATHUTHBIE KOJIeOAHUSI U BOJTHBI

['apmonnueckue kosneOaHWs. YpaBHEHHE M TNPUMEpPhl TapPMOHUYECKHX
OCHMJUIATOPOB (MasTHUKKA U DJIEKTPUUECKH KojeOaTelnbHBI KOHTYp). DHEprus
konebanuii. CBOOOJHBIE 3aTyxarouue KoJIeOaHWsS OCHWIIATOpa C TMOTEPSMHU.
Boinyxxnennsie konebanus. AMIIIUTYAa U (pa3a BBIHYKIEHHBIX KoJiebanuil. Pe3onaHc.
Cnoxenne koneOanuii. buenus.Bunbr BomH. Ilnockas rapMonnyeckas BoJiHA (yIHHA
BOJIHBI, BOJIHOBOE YMCJIO U BOJHOBOW BEKTOp, (a30Basi CKOPOCTh, YPABHEHHE BOJIHBI).
BonHoBoe ypaBHEHHE B IPOCTPAHCTBE.



Tema 4. BoiHoBasi onTnka
11. UaTepdepenuust u Auppaxkums cBera
NurepdepeHiinonHoe 1mosie OT JBYX TOYEUHbIX HCTOYHMKOB. OmbiT HOHra.
Nurepdepomerp Maiikenbcona. UuTepdepeniusa B TOHKUX TUieHKax. JudpakiuonHas
pemérka. [lonspuzanus BosH. [longpuszanusa cBeTa npu OTPaXKEHUU U MIPETOMIICHUH Ha
rpaHulE ABYX IUAJIEKTPUKOB. 3akoH Maitroca.

Tema 5. KBAHTOBASI U ATOMHASA ®U3UKA
12. KBanroBasi npupoaa ceera. ®orodzdpdexr
OcHOBHBIE 3aKOHBI TeTUIOBOro u3nmydeHus. KBant cera (poron). @otorddexr.
Oddextr Komnrona. KBaHTOBO-BOTHOBOI qyann3m cBeTa. J[aBieHne cBeTta.

13. AtomHas puzuka
[Tocrynaret  bopa. U3nyuenue aroma. IIpuHOMII  HEONMPEAEIECHHOCTH
['eitzenOepra. Bomna Jle bpoiuts. BonnoBas ¢ynkmus. YpaBuenue I[lpenunrepa.
Jlazepsi. CTpoenue atoma u tabnuiia Meneneena.

14. Sinepuas pusuka
OcHOBBI (PU3UKH aTOMHOTO siipa (COCTaB M XapaKTEPUCTUKH). PaTnoakTHBHOCTS.
SAnepHble peakMM W OCHOBBI SIAEPHOM dHepreTuku. 3Be3na Tuna ConHIe.
JleTeKTUpOBaHUE AIEPHBIX U3TydeHHl. [[oHsITHE O TO3UMETPUN U 3aILUTE.

Tema 6. CTATUCTHYECKASA ®U3UKA U TEPMOJINHAMHUKA
15. OcHOBHBIE IOHATHUS] TEPMOTUHAMUKHU

[lepBoe Hawano TtepMoauHaMuKku. MneanpHbli Ta3. OCHOBHOE ypaBHEHHE
MOJICKYJISIPHO-KMHETUYECKOW TEOPUM Ta30B. Y PABHEHUE COCTOSHUS HUJICAIBHOTO rasa.
Pacnpenenenue sHepruu mo cTemeHsIM CBOOOABI MojeKyd. PacmpeneneHue moliekys
UJICaJIbHOTO ra3a Mo CKOPOCTSIM U »HeprusiM. Padora, TeriaoTa, BHYTPEHHSISE SHEPTUS
raza. l-e Hawano TtepmoauHamMuKU. CTaTHCTUYECKOE TOJKOBAaHME 2-TO Hayajia
TePMOJMHAMHUKU. DHTponus u uHopmanusa. PeanbHbie raspl. YpaBHeHue Ban-nep-
Baanebca.

4.2. Conep:xkaHue TMCUMILVIMHBI (MOYJIs1), CTPYKTYPHPOBAHHOE 110 TeMaM

Paznensl u Tembl Bcero Bupl yueOHBIX 3aHATUI
4acoB I10 Konrakthas pabota CP
yueOHOMY | (AyauTopHas paboTa)
IUIaHy JK | b | 13
1 kypc
1 cemecTp
Tema 1. Mexanuka 62 14 10 8 30
Tema 2. D1IeKTpUYECTBO U MarHETU3M 56 12 6 8 30
Tema 3. ®usnka koseOaHUN 1 BOIH 16,6 6 - - 10,6
KA 0,4
K9 0,25
KonTpob 8,75
Bcero 144 32 16 16 70,6
2 cemecTp
Tema 3. ®u3nka KosebaHU ¥ BOJIH 23 - 7 6 10
Tema 4. BoniHOBas ontuka 28 6 3 4 15




Tema 5. KBanTOoBas u aToMHasi pu3uKa 28 6 3 4 15
Tema 6. Ctatuctuueckasi Gpu3uKa ¥ TEPMOJAUHAMHKA 38 4 3 2 29
KA

KD 2,35

KoHnTtposb 24,65

Bcero 144 16 16 16 69
HUTOI'O 288 48 32 32 139,6

4.3. TemaTuka NpaKTHYEeCKUX 3aHATHIA

Tema IMPAKTUYCCKOI'O 3aHATHUA

KomngectBo yacos

1 xypce

1 cemectp
Tema 1. Mexanuka 8
Tema 2. DJIeKTpUUECTBO U MarHETU3M 8
Bcero 16

2 cemecTp
Tema 3. ®usuka KojeOaHU U BOJIH 6
Tewma 4. BomnoBast onTuka 4
Tewma 5. KBantoBas usuka 4
Tema 6. Ctatuctuyeckast (pu3nKa ¥ TEPMOJTUHAMHKA 2
Bcero 16
UTOoro 32

4.4. TemaTnka J1a00paTOpHbIX padoT

Tewma mabopatopHOit paboThI

1 kype

1 cemecTp
Tema 1. Mexanuka 10
Tema 2. DjIeKTpUUECTBO U MAarHETU3M 6
Bcero 16

2 cemecTp
Tema 3. ®usuka konebaHuii ¥ BOJIH 7
Tema 4. BosHoBas ontuka 3
Tema 5. KBanToBas u aToMHas pu3uka 3
Tema 6. Ctatuctuueckas (Gu3MKa 1 TEPMOJIUHAMHKA 3
Bcero 16
NUTOIrO 32

4.5. TemaTKa KOHTPOJIBLHBIX PadoT
1 cemecTp:

JIlnHaMUKa MOCTYMATENBLHOTO IBUKECHUS.

DJIEMEHTHI CHENUAIBHON TEOPUU OTHOCUTEIBLHOCTH.
3aKOHBI COXPAHEHUS HMMITYJIbCA U DHEPTHUHU.
Mexanudeckas pabora, momHocTh, KIT/I.
JlnHaMuKa BpamaTebHOrO JBUKCHUA.
Mexannueckoe HanpsiKeHue, 3akoH [ 'yka.
MexaHuKa KUJIKOCTEH U Ta30B.

Nk wdE

5. YueOHO-MeTOAMUYECKOE 00ecnevyeHne A5l CAMOCTOSITeJIbHOM padoThI

00y4arIMXcs Mo JUCUMILIMHE (MOTYJIIO)

Kunematuka MMOCTYNIAaTCJIbHOI'0 U BPAalaTCJIbHOT' O I[BPI)KGHPIIZ.




5.1. PacnipeiesieHre 4acoB 0 TeMaM W BHIAM CAMOCTOATEJIbHOH padoThl

Pa3nensl u TeMEI

Bcero gacosB 1o
y4eOHOMY IIaHy

Buna camocrositensHOM paboThI

1 kypc
1 cemecTp

Tema 1. Mexanuka 30 CamMOCTOsITETbHOE HU3YYEHUE OTACIBHBIX TEM
yueOHOi JUTEPaTYPBHI. Brinonnenue
KOHTposbHON  pabotbl.  IloaroroBka
IIPOMEXYTOUYHON aTrTecTalud M TEKYIIEMY
KOHTPOJIIO 3HAHUH.

Tema 2. DnexkTpuuecTBO 30 CamocToATeNnbHOE H3YYEHHE OTIENbHBIX TEM

Y MarHeTusM yueOHoU JUTEPaTypPHI. Brimonnenue
KOHTpOJNbHOM  pabotel.  IlogroroBka K
IPOMEXKYTOYHOM aTTeCTallii U TEKYIIEeMY
KOHTPOJIFO 3HAHUH.

Tema 3. dusuka 10,6 CaMOCTOSITETbHOE HU3YYEHUE OTACIBHBIX TEM

KoJIeOaHU ¥ BOJIH yueOHOi JIUTEPaTypHL. Beinonuenue
KOHTposbHON  pabotbl.  IloaroroBka
IPOMEXYTOYHOM aTTecTalliM U TEKYILIEMY
KOHTPOJIIO 3HAHHH.

Bcero 3a 1-if cemecTp 70,6

2 cemecTp

Tema 3. dusuka 10 CamocTosTenbHOE H3Y4YE€HUE OTAEIbHBIX TEeM

KoJ1e0aHui U BOJIH yueOHOU JIUTEPATYPBL. Beinonuenue
KOHTpoNbHON  paboTel.  [loaroroBka Kk
IPOMEXYTOYHOM aTTecTalliM U TEKYILIEMY
KOHTPOJIIO 3HAHHH.

Tema 4. BoanoBas 15 CaMoCTOATEIbHOE HU3YYEHHE OTIENbHBIX TEM

OITHKA yueOHOU JUTEPaATYPHI. Brimonnenue
KOHTposibHOM  pabotbl.  IloaroroBka
IPOMEXKYTOUYHOM aTTeCTalli U TEKYIIEeMY
KOHTPOJIKO 3HAHHH.

Tema 5. KsanroBas wu 15 CaMOCTOATENbHOE W3YYEHHE OTIENbHBIX TEM

aToMHas pu3MKa yaeOHOU JIUTEPATYPBHI. Brimosninenue
KOHTpOJbHON  paboTtel.  IlogroroBka K
MIPOMEXYTOYHON aTrTecTalud M TEKYIIEMY
KOHTPOJIIO 3HAHWUH.

Tema 6. Craructuueckas 29 CamocTosTenbHOE W3YYE€HUE OTIENBHBIX TEeM

¢duzuka U yueObHoil  nutepaTtypbl.  IloaroroBka K

TEpMOJUHAMUKA MIPOMEXYTOYHON aTTecTalud M TEKYIIEMY
KOHTPOJIIO 3HAHUH.

Bcero 3a 2-if cemecTp 69

UTOro 139,6

5.2. IlepeyeHnb yueOHO-METOANYECKOT0 0O0ecieYeHUsI 1JIs1 CAMOCTOSITEILHOI
padoThI CTYIEHTOB C YKAa3aHHE MeCTa UX HAXOKICHU:
- yueOHast muTepaTypa — Onbnmroreka Quimana
- METOJUYECKHE PEKOMEHAAINH 110 BBITIOJIHEHUIO KOHTPOJIBHOU PaOOTHI;
- METOJUYECKHE PEKOMEHAAITNH TI0 CAMOCTOSITEIbHON paboTe — calT (rnana.

6.(I)OHZ[ OLHCHOYHBIX CPEACTB IJIfd IMPOBEIACHUA l'[pOMe)KyTO‘IHOﬁ arrecranmmmu

00y4aKIIMXCs M0 JUCUHUILIMHE (MOYJII0)

Buj o11eHOYHBIX CpesicTB

Kommuectso




Texkymmii KOHTPOJIb

KonrtponbHast pabora 1

Kypcogas pabora (KypcoBOii MPOEKT) -
ITpoMeKyTOYHBII KOHTPOJIb

DK3aMeH 1

3auet 1

@DOH/T OIICHOYHBIX CPEJICTB MPECTABIEH B MPUIOKEHUHU K paboyeil mporpamMme

/. IlepeyeHb OCHOBHOI U JONOJHUTEIbHOM JIUTEPATYPbI

7.1. OcHoBHas JqUTEpaTypa

ABTODBI, 3ariaBue WUznaTenscTBO, rOI Komnnu-Bo
COCTaBUTEIH
JI1.1 | UBnueB A. . ®dusuka yuebHoe | Cankr-IletepOypr : Jlanb, | DIeKTpOHHBIN
nocobue anst By3oB / AJI. | 2022. - 676 c. - Pexum | pecypc
Wpnues. - 3-e uza., ucmp. | 1ocryna:
U JIOIL. https://e.lanbook.com/book/
200429
JI1.2 | I'paboBckuit Kypc  ¢usuku:  yueb. | Canxr-IlerepOypr DNEeKTPOHHBIN
P.1. nocooue W3narensctBO Jlanb, 608 c. | pecypce
Pexxum JIOCTyTIA:
https://e.lanbook.com/book/
3178
JI1.3 | CaBenweB U.B. | Kypc obmeit ¢pusuku. B 3 | Cankr-IlerepOypr.:  Jlanp, | DneKTpOHHBIHA
T. Tom 1. Mexanuka. | 2019. + 436, 500, 320 c. pecypce
MonexyssipHas Gpu3uka Pexxum nocryma:
Tom 2. DnextpuuectBo u | https://e.lanbook.com/book/
MarHeTusM. Bonnsr. | 113944
Ontuka https://e.lanbook.com/book/
Towm 3. KBanToBas onrtuka. | 113945
Atomuas ¢usmka. usmka | https://e.lanbook.com/book/
TBepaoro Ttena. @Duswmka | 123463
aTOMHOTO sanpa u
3JIEMEHTapHbBIX YACTHUII
JI1.4 | bonynos E.H. | bazoBwiif kypc ¢usuku: | Cankr-IlerepOypr : | DNEeKTpOHHBIN
MexaHuka, MousekymsipHas | [IT'VIIC, 2020. - 319 c. - | pecypc
¢du3nka, syeKTpocTatuka, | Pexxum JIOCTYyTIA:
HOCTOSTHHBIH https://e.lanbook.com/book/
ANEKTPUYECKUI TOK, | 156026
MarHeTu3M, BOJIHOBast
ONTHKA, 3JIEMEHTHI
KBaHTOBOM MEXaHMKH,
aTOMHOW U SAEpPHOMU
(bU3KKY : y4IeOHUK
7.2. lonoiHUTEIBHAS JIUTEPATYPA
JI2.1 | KpaBueHko ®dusuka yaeOHUK © | MockBa N3paTenbcTBO | DIEKTPOHHBIN
H.IO. IIPaKTUKYM ]ISl By30B IOpaiit, 2020. - 300 c. - | pecypc
Pexum JIOCTYyTIA!
https://urait.ru/bcode/45082
1
JI2.2 | Ali3zeH1I0H dusuka yueOHUK ¥ | MockBa N3narenbeTBO | DNEKTPOHHBIN
A.E. MPAKTUKYM JIJIS1 BY30B Opaiir, 2020. - 335 c. - | pecypc
Pexum JocTyma:
https://urait.ru/bcode/45050
4
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https://e.lanbook.com/book/156026
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https://urait.ru/bcode/450504
https://urait.ru/bcode/450504

JI2.3 | HukepoB B.A. | ®u3uka : yueOHMK U | MockBa : W3maTenbCTBO | DIEKTPOHHBIHA
MPAKTUKYM I By30B Opaiit, 2020. - 415 c. - | pecypc
Pexxum JOoCTyma:
https://urait.ru/bcode/45029
3

8. [lepeyenn pecypcoB HH(POPMAIIMOHHO-TEJIEKOMMYHMKALIMOHHOI CeTH
«HHTEepHET», HEOOXOAMMBIX /15l OCBOEHHUS JUCHUILINHBI

1. OpunmansHelii caliT Qpuraia

2. DnexTpoHHas OUOIMOTEYHAs CUcTEMa

9. MeToanuyeckue yKa3aHusi /151 00y4arOIMUXCs M0 OCBOEHHUIO TUCIIUTIIMHBI

B nporiecce ocBoeHUsT TUCHUIITUHBI CTYIEHTHI JOJKHBI IOCETUTD JIEKIITMOHHBIE U
NPAKTUYECKUE  3aHATHUS, MPOBOJUTH  CAMOCTOSATEIbHYIO  palOTy, BBINOJIHUTH
KOHTPOJBHYIO paboTy, CAaTh 3a4ET U IK3aMEH.

JIeKIMOHHBIE  3aHSATUSL COCTABJISIIOT OCHOBY TEOPETHYECKOTO OOy4YEHHS,
BKJIIOYAIOT B ce0d CHCTEeMaTHU3WPOBAaHHBIE OCHOBBI 3HAHUW 1O JTUCIUILIMHE,
KOHILIGHTPUPYIOT BHUMAaHHE OOydYalolmuxcsi Ha HauboJee CIOXHBIX U  Y3JIOBBIX
Bompocax (u3uku. B xoze JeKuuii npemnoiaBaTeb U3JIaraeT U pa3bsiCHICT OCHOBHBIE,
HauOoJIee CJIOKHBIE TIOHSTHS TEMbl, a TAKXKE CBSI3aHHBIE C HEM TEOPETUUYECKHUE U
MPaKTUYECKUE MPOOJIEMBI, JAaeT PEKOMEHJAIlMUM Ha BBIMNOJHEHUE CaAMOCTOSATEIbHOU
padoTHI.

B xoze neknuuii CTyA€HTaM pEKOMEHYETCS:

- BECTU KOHCIIEKTHUPOBaHUE yueOHOro MaTepuaa;

- oOpaiath BHUMaHHE Ha KaTErOpUH, MOJIOKEHUSI U 3aKOHBI, PACKpPHIBAIOILIUE
COJICp’KaHHUE TEX WJIM UHBIX SIBICHUW U MPOLECCOB, HAYYHBIE BHIBOABI U MPAKTHUYECKUE
PEKOMEHAAIMH 10 UX IPUMEHEHHUIO;

- 3a/JaBaTh NPENOJABATEII0 YTOUYHSIOUIME BONPOCHI C LEIbIO YSACHEHUS
TEOPETUYECKUX TTOJIOKECHUN.

JI71s1 ycTienHoro OBNaJeHUsI KypcOM HE0OXOIMMO MOCEIATh BCE JICKIIUH, TaK KaK
TEMaTUYECKHUI MaTeprall B3aMMOCBSI3aH MEXKY COOOM.

[IpakTyeckue 3aHATHS - 3TO aKTHUBHas ¢opma yueOHoro mporecca. OHH
SBJISIFOTCSL  JIOTIOJTHEHUEM  JIEKIIMOHHBIX KYPCOB W CaMOCTOSITENIbHOM — PabOThI
00y4JaroIMXcsl, a TaK)Ke CPEJICTBOM MPOBEPKU YCBOEHUSI MMH 3HAHUM, JaBa€MbIX Ha
JIEKIIUU U B TIPOIIECCE M3YUCHUSI peKOMEHIyeMol auTepaTypsl. [IpakTuueckue 3aHATHs
BKJIIOUAIOT B ce0s perieHre 3aaad.

JlaGopatopHblie paboOTHI - ydeOHOE 3aHATHE, B paMKaX KOTOPOTO OCYIIECTBIISECTCS
TOT WIM WHOW HAy4YHbIM SKCIEPUMEHT, HANPaBJICHHBIA Ha IMOJYyYEHHUE PEe3yJIbTATOB,
MMEIOIIMNX 3HAYCHHE C TOYKM 3PEHHS YCIENTHOTO OCBOCHHS CTYACHTaAMH Y4eOHOM
MIPOTPaAMMBL.

[To pe3ynbpTaTam mpoBeeHHON J1aOOpaTOPHON PabOThI CTYICHTOM BBITIOJHACTCS
OTUeT, TJ¢ TPHUBOJATCS BCE HEOOXOAUMBIC BBIUMCICHUS, 3aIOJHSIECTCS TalOauIa
pPE3yNbTaTOB WM JA€TCS ONMUCAHUE OMBbITa C 00S3aTENBHON 3aMHChI0 XHUMHYECKUX
ypaBHEHUW U BBIBOJOB. KaXAyr0 BBHITIOJIHEHHYIO JIA0OPATOPHYIO pabOTy CTYyICHT
00s13aH 3alIUTUTh; HA 3aIIUTE CTYJICHT JOJDKEH IMOKa3aTh 3HAHWE TEOPUH M METOJIOB
M3MEPEHUs, HCIOJb3YEeMbIX B JIaHHOW paboTe; yMeTh (OpMYyJIHpOBaTh M MOHUMATH
BCTpEUANOIIMECs B JaHHONW paboTe 3aKOHOMEPHOCTH; 3HATh ONpPEACICHUS BCEX
BCTPEUAIOIIUXCS B pabOTe MOHATUN U BEJIMYMH; YMETh aHAJIM3UPOBATh U OOBSICHSITH
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MOJTyYEHHBIE PE3yNbTaThl U (HOPMYJIUPOBATH BHIBOJBI.

BaxxHoil 4YacTbi0 C€aMOCTOSITENbHON pabOThl SIBISETCS YTEHHE Y4eOHOW U
HayyHOW JsuTeparypsl. B pamkax caMOCTOSATENbHOM pabOThl CTYIEHT JOJIKEH
PacCMOTPETh TEOPETUUECKUI MaTepHall, KOTOPBIM HE BBIHOCUTCS Ha JICKLIIMOHHBIA KypC.

YacTpio CaMOCTOSTENBbHONW pabOTHI ABJISETCS BBIIIOJHEHHE KOHTPOJIBHOU paOOTHI.
[Ipesxxne dYem BBINONHATH 3aJaHMsl KOHTPOJIBHOM pPabOThI, HEOOXOAMMO H3YUYHUTh
TEOPETHUYECKUM MaTepuall, O3HAKOMHUTBCS C METOAUYECKUMHU YKA3aHUSAMH IO
BBINIOJIHEHUIO KOHTPOJIbHOM paboThl. KoHTpoabHas paboTa BKIHOYAET TEOPETUUECKYIO
U TPaKTUYECKYI0 4acTb. B paMkax NpakTUYECKOM YacTH CTyIAEHTaM HeoOXOIuMO
pEuUTh 3a7a4M, CTPYIIIMPOBAHHBIE 110 Pa3JeiaM.

BremmonHenne u 3amuTa  KOHTPOJIBHOM pabOThI  SIBJSIIOTCS HEMpPEMEHHBIM
YCIOBHEM I JIONyCKa K 3K3amMeHy. Bo Bpemsi BBIIOJHEHHS KOHTPOJBHBIX padOT
MOYHO TOJIYYUTb I'PYIIOBBIE WIIA WHIUBUAYAJIbHBIE KOHCYJIBTALMN Y MPETO1aBaTEN.

[ToAroToBKa K 5K3aMEHY IIPEAIIOIAraeT:

- U3y4EHUE PEKOMEHIYEMOU JIMTEPATYPBHIL;

- U3y4YEHNE KOHCIIEKTOB JICKIIMIA;

- BBIIIOJIHEHUE KOHTPOJIBHOU PaOOTHI.

10. Ilepeyennb nHGOPMAIUOHHBIX TEXHOJIOT Ui, IPOrPAMMHOI0 00eceYeHus U
HH(POPMALMOHHBIX CIIPABOYHBIX CUCTEM, HCIOJIb3YEeMbIX
MPHU OCYLIECTBJICHUM 00Pa30BaTEJIbHOI0 MPOLECCa MO AMCHUIINHE
[IporpammHoe oOecrieueHre i1 HPOBEACHUS]  JIGKIUW, JAEMOHCTpaIuu
npesenTanuii: Microsoft Office 2010 u BeiIC.

IIpogeccunonanbubie 0a3bl JAHHBIX,
HCI0JIb3yeMble IJIs1 H3yYeHH s JUCUUILINHBI (CBOOOAHBIN 0CTYII)
1. Nadpopmaunonnas cucrema «EauHOEe OKHO AocTyna K HH(POPMALMOHHBIM
pecypcamy - http://window.edu.ru/catalog/resources?p _rubr=2.2.74.6

11.0nucanne MaTeprajbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM 115l
OCylleCTBJIEHHsI 00Pa30BaTEJIbLHOI0 MpoLecca Mo AUCIUILIHHE

11.1. TpeOoBanus Kk ayauTopusM (MOMelleHUAM, KaOMHeTaM) VISl MPOBeACHUS
3aHATHI ¢ YKa3aHHEM COOTBETCTBYIOLIEr0 OCHAIICHUSA

VYuebnass ayauTopusi Jis MPOBEAEHUS YUYEOHBIX 3aHSATHUNA, MPEAYCMOTPEHHBIX
nporpaMmoit crienuaiiureTa (MPOBEACHUE 3aHATUN JIGKIIMOHHOIO THUIA, 3aHATHM
CEMHUHAPCKOTO THMA, TPYIIOBBIX W HHAUBUIYAIbHBIX KOHCYJbTAIIUN, TEKYIIETO
KOHTPOJISl U IPOMEKYTOYHOU aTTecranun) - ayautopus Ne 401. Crenpanu3upoBaHHast
MeOeJb: CTOJIbI YYeHUYECKHE - 32 IIT., CTYJIbs YUEHUUECKUE - 64 MIT., JOCKa HACTEHHAs
(menoBast) - 1 mT.,, cToNm mpenodaBarens - | IIT., CTyl mnpenojaBarens - 1 ImT.
TexHuyeckre cpeacTBa OOYUCHMS: TEPEHOCHOM DJKpaH, MEPEHOCHOM MPOEKTOop,
HOYTOYK.  Y4eOHO-HarsiiHble  1mocoOusi,  OOeCleyuBalomue  TEeMaTHYECKUE
WJUTIOCTPAIIMKA, COOTBETCTBYIOIIME pabodeil mporpamMme JUCIUIUIMHBI - KOMIUICKT
Mpe3eHTanui (XpaHurcs Ha Kadeape).

11.2. IlepeyeHnb Ja0OPATOPHOr0 00OPYIOBAHUSA
VYuebHas ayautopus Uisl TPOBEACHHUS YYEOHBIX 3aHSATHUN, MPETyCMOTPEHHBIX

porpamMMoi crienuanTeTa (MPOBEACHUE 3aHATHII CEMUHAPCKOTo TUMa) - JlabopaTopus
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«®Duzukay, aynutopus Ne 312. CnenuanusupoBaHHas MmeOesb: CTOJbI yueHndyeckue - 11
IIT., CTyJbsl yueHn4eckue - 30 mT., JocKa HacTeHHas - | wT., cTon mpenoaaBaTens - 1
IT., CTYJ mpenojasarens - 1 wmT. JlabopaTopHoe o0opyAoBaHUE: CYHIMIBHBIN mIKad
CHOJI - 1 wt., amnepMeTp AEMOHCTPALIMOHHBINA - 1 IIT., BEChl HACTOJIbHBIE - | MIT.,
BEChl TEXHHUUYECKHUE C pa3HOBECaMH - | MIT., yHUBEpCadbHbIN UCTOUHUK nuTaHust Y UI1-2
- 1 mr., wnHacoc Kowmosckoro, ammapar Kiemma-/lezopma, Tepmomerp
JIeMOHCTpauMOHHBIM - 1 . JlaGoparopusie cteHabl: «M3ydeHne coOCTBEHHBIX
KOJeOaHU TMPYKUHHOTO MasiTHUKa», «CHSTHE BOJIT-aMIIEPHBIX XapaKTEPUCTUK
ANIEKTPOHHOM JaMIibly, «OrmpeeneHie TOPU30HTAIBHOM COCTaBISIONIEH BeKTopa
HaMpsHKEHHOCTH MAarHUTHOTO Moyl 3emuiny, «l3ydeHue 3aKOHOB BpallaTeIbHOIO
IBIDKEHUS», «OmnpeesieHue OTHOIICHUS! TeIUIOEMKOCTEN Bo3ayxa MeToaoM KiemmHa-
JlezopMay, «3HAKOMCTBO C paboToil 3ieKTpoHHOro ocuwuiorpaday», «/3mepenue
MOMEHTa WHEPIMM MaxOBOIO KoJjieca W CHUJIbI TpeHHUsi B omnopax», «OnpeneneHue
Kod(uIMeHTa BHYTPEHHETO TPEHUS KUAKOCTU MO METOJY CTOKca», «OmpenereHue
MOMEHTA WHEPIINH TeJIa METOJOM KPYTHIIBHBIX KoJeOanuit», « CHATHE BOJIbT-aMITEPHBIX
XapaKTEPUCTHUK CEJICHOBOTO M T€PMAaHUEBOIO BBIMPAMUTENCHY, «OnpeeneHrue eMKOCTH
KOH/IEHCATOpa C MOMOIIBIO 0aJNTMCTUYECKOTO rajJbBaHoMeTpay, «3mepeHue ynenpHon
WHTETPAJIbHOM YYBCTBUTEIBHOCTH M CHATHE BOJIbT-AMIIEPHON XapaKTEPUCTHKU
dbotosnementa ¢ BHyTpeHHeM ¢oToddhdexrtom (oroconpoTusieHus», «OnpeaeneHue
JUTMHBI CBETOBOW BOJIHBIY, «OMpeieieHre KOHIIEHTPAIIM BOJHOTO pacTBOpa caxapa Io
CpelICcTBOM ToJisipuMeTpay, «OrmpeseneHue paanyca KpUBU3HBI JIMH3BI C MTOMOIIBIO
kKojer, HplOTOHA, MOMYYEHHBIX B MOHOXPOMAaTHYECKOM cBeTe», «OmnpeneneHue
MoKa3aTess NPeJOMIIEHHS CTEKJIa C MOMOLIBI0 MHUKpockomnay, «OmnpeaesieHne 3aKoHa
Mantocay. YueOHO-HarIsAgHbIe TOCOOHUS - KOMIUIEKT IUIaKaTOB.
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OU3NKA
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1.

MOACIIMPOBAHUA.

B Mpolecce OCBOCHUA Y4eOHOM U CHUIIINHBI

1.1. Ilepeyenb KOMIIETEHIIM A
OIIK-1. CriocoGeH peliath HHKEHEPHBIC 3a7]a4i B MPOGECCUOHAIBHOM JesTeNb-
HOCTH C HMCIIOJIb30BAHHEM METOJIOB €CTECTBEHHBIX HAyK, MaTeMaTHYECKOrO aHallu3a U

IlepeyeHb KOMIIETEHUIMI € YKa3aHMEM 3TaNoB UX (popMUPOBaAHUA

Nupukarop OIIK-1.2. [IpumeHsieT OCHOBHBIE MOHSATUS U 3aKOHBI €CTECTBEHHBIX
HaYyK JJI pEUIeHHs IPeIMEeTHO-TIPOMUIIbHBIX 3a/1a4.

Nuaukarop

SIBJICHUIM;

1.2.

OIIK-1.3.

[Ipumenser

€CTECTBEHHOHAYYHbIE
TEOPETHYECKOTO M SKCIEPUMEHTAILHOTO HCCIEN0BAHUS OOBEKTOB,
MPOBOJUT 3KCIEPUMEHTHI
pE3yJIBTaTH.

Jrtansbl GopMUPOBAHUSS KOMIIETEH M

B IpoLecce OCBOEHHs Y4eOHO TN CIUIIHHBI

METO/IbI
IIPOIIECCOB,

0 3aJaHHOM METOJMKE U aHAIM3UPYET

HaunmeHnoBanue 3Tamna

Conep:xanue 3Tana
(BuABI yueOHOI1 padoThI)

Koabl popmupyembix
HA 3Tane KOMIeTeHuii,
HHIUKATOPOB

Oran 1.

dopMupoBaHue
TEOPETHYCCKOM 0a3bl SHAHHUI

Jlexunu, camocrtositenpHas padorta
CTYZICHTOB C TEOpPETHYECKOW 0a3oif,
MPAKTUYCCKUC 3aHATUA

OITK-1 (OIIK-1.2,

OI1K-1.3)

Oran 2. ®opMuUpoBaHUE YMEHUI

[Ipaktuueckune

3aHSATUS u
BBITIOJTHEHHE JTa00PATOPHBIX paboT

OIIK-1 (OIIK-1.2,

OITK-1.3)

Oran 3. ®opmupoBanue | BeimoigHeHHe KOHTPOIBHBIX paboT OIIK-1 (OIIK-1.2,
HAaBBIKOB IIPaKTUYECKOT O OIIK-1.3)
UCIIOJIB30BaHUSl ~ 3HAHUU U
yMEHUHI
Otan 4. IlpoBepka ycBoeHHOro | 3amuTa KOHTPOJIBHBIX padoT, 3auer, OIIK-1 (OIIK-1.2,
Marepuaa DK3aMeH OIIK-1.3)

2. Onucanue nokasaresje 1 KpUTEpPUeB OLCHUBAHUS KOMIIETEHIMIA HA

PA3JINYIHBIX ITanax mx (l)OpMHpOBaHI/ISI, OIINCaHHUC IIKAJ OICHUBAHUA

2.1. [loka3areyin M KPUTEPHHU OLICHUBAHUS KOMIIETCHIMI

Ha PAa3/IMIHBIX 3Talmax ux (QOPpMHUPOBAHUA
Oran Kon ITokaszarenu Kpurepun CriocoObl O1IeHKH
(dbopMupOBaHUS | KOMIIETEHIUH, OLICHUBAaHUS
KOMIIETEHIINH MHAMKATOpa KOMIIETEHIINH
Oran 1. OIIK-1 - MIOCEIICHUE | - HaJu4ue | ydyacTue B
dopmupoBaHue (OIIK-1.2, | eKUMOHHBIX Y| KOHCIIEKTa JIEKUUH | AUCKYCCUU
TEOPETHYECKOU OIIK-1.3) MIPAKTHYECKUX 0 BCEM TeMmaw,
6a3bl 3HAaHUN 3aHATHH; BBIHECEHHBIM Ha
- BEJICHUE | JIEKIIMOHHOE
KOHCIIEKTa JIGKIUH | 00CYyXKJIeHUEe
Oran 2. OIlK-1 - BBIIIOJIHEHUE | - 3aJa4yd PELICHBI | HAallMCaHUe
®opmupoBaHue (OIIK-1.2, | nabopaTopHBIX BEPHO; oTyeTa o
yMEHUH OIlK-1.3) pabor; - 3amanus | 1abopaTOpHBIM
(pemenue - peueHue 3aaay | 1abOPaTOPHBIX paboram u
3a/1aumn 1o MIPaKTUYECKOTO paboT BBIMIOJIHEHBI B | pEIICHUE
o0Opasiy) 3aHATHSA MIOJTHOM 00beMe TUIOBBIX  3ajad
Ha NPAKTHUYECKUX
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3aHATHSIX
Oran 3. OIIK-1 - Hajau4ue | - KOHTPOJIbHBIE | KOHTPOJIbHBIC
dopMHupoBaHUE (OIIK-1.2, MPaBUIILHO paboThl UMEIOT | paboThI
HAaBBIKOB OIIK-1.3) BBIITOJIHCHHBIX TIOJIOKUTEIIbHYIO
MPAKTUYECKOTO KOHTPOJIbHBIX PELEH3HUI0 u
UCIIOJIb30BaHUs pabot JIOTIYILIEHBI K 3alIUTe
3HaAHUHI u
YMEHUHI
Ortan 4. OIIK-1 - yCHemHas | - OTBETbl Ha BCE | YCTHBIA OTBET
IIposepka (OIIK-1.2, 3aIuTa BOIIPOCHI o
YCBOECHHOTO OIIK-1.3) KOHTPOJIbHBIX KOHTPOJIbHBIM
MaTepuana pabor; pabotawm;
- 9K3aMEH; - OTBETHI Ha
- 3a4eT BOIIPOCHI
9K3aMEHAIIMOHHOTO
Ounera, Ha BOIPOCHI
3aueTa u Ha
JIOTIOJIHUTEIIbHBIE
BOMPOCHI

2.2. Kpurtepum ouleHUBAHHSI KOMIIETEHIMI 110 YPOBHIO HX ChOPMHPOBAHHOCTH

Kon YpoBHU c(HhOPMHUPOBAHHOCTH KOMIIETEHUUMN
KOMIIETEHIIUH, 0a30BbII cpeaHui BBICOKHI
VHUKATOP
OIIK-1 3HaTh: 3HaTh: 3HaTh:
(OIK-1.2) |- OCHOBHBIE | - OCHOBHbIE (PU3UYECKHE | - OCHOBHbBIE (pU3MUECKUE
¢dusnueckue sBJICHUS, | SIBICHUS, €/IMHULIBI | SIBJICHHUS, €IMHUILIBI
CIMHUIBl  WU3MEPEHHS | U3MEpeHusT  (PU3MYECKHUX | U3MEPEHUs duznyeckux
(GU3NYECKUX BEJIMUMH | BEJIIMYMH; BEJINYMH;
Ymers: - OIbITHbIE OOOCHOBAHHUS | - (byHIaMeHTaIbHBIC
- IPUMEHSATb METObl | OCHOBHBIX  (DM3WYECKMX | MOHATHS, 3aKOHBI U TEOPUHU
TEOPETUYECKOT O 3aKOHOB KJIACCUYECKOMN U
HCCIIEIOBAHUS Ymern: COBPEMEHHOM (hU3HKH;
(Gu3NYECKUX SIBICHUH, | - TNPUMEHATH  METOABI | - OINbITHBIE OOOCHOBaHUS
IPOILIECCOB U OOBEKTOB | TEOPETUYECKOTO OCHOBHBIX du3nueckux
Baaners: HCCIIEIOBaHUS 3aKOHOB
- MareMaTU4eCKUMHU | (PU3NYECKHX ABJICHUH, | YMeTbh:
METOJaMH  pEILICHHUs | IPOILIECCOB U OOBEKTOB; - TPUMEHATH  METOJbI
TUIOBBIX 3a7a4 - TNPUMEHATh  METOABI | TEOPETUYECKOrO
AKCIIEPUMEHTAIILHOTO UCCIeoBaHus (PU3HUECKUX
HCCIIEIOBaHUS SBJIICHUH, TIPOLECCOB U
(buzmyecKkux SIBJICHUH, | 00BEKTOB;
MIPOLIECCOB U OOBEKTOB - TPUMEHATH  METOJbI
Baaners: 3KCIIEPUMEHTAIIBHOTO

- METOaMHU
IKCIIEPUMEHTAIILHOTO
WCCIIeTOBaHUS
(dbuzmyecKkux SIBJICHUH,
MIPOLIECCOB B OOBEKTOB;

- MaTeMaTHICCKHUMH
METOJIaMU pelieHus
TUTIOBBIX 33724

UCCIIeIOBaHUs (HU3HUECKUX
ABJIEHUWA,  TPOILIECCOB H
00BEKTOB;

- aHAJIM3UPOBATH
pe3yabTaThl UCCIIETOBAHUS
Baaners:

- METOJIaMH1
TEOPETHUECKOTO
UCCIeoBaHus  (DU3HUECKUX
ABJIEHUWA,  TPOLECCOB U
00BEKTOB
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- METOIaMU
9KCIIEPUMEHTAIILHOTO
UCCIIeIOBaHMsT  (PU3UUECKUX
ABJICHUWA,  TPOILECCOB H
00BEKTOB;
- MaTeMaTH4YEeCKUMHU
METOJaMHU peleHus
TUIOBBIX 3a7a4

OIIK-1 3HaTh: 3HaTh: 3HaTh:

(OIK-1.3) |- METOJIUKY | - METOAMKY IPOBEIEHHUS | - METOJUKY IPOBEICHUs
IPOBEICHUS HKCIEPUMEHTOB,; 9KCIEPUMEHTOB,
JKCIIEPUMEHTOB - OCHOBHOE 000py/ZOBaHUE | - OCHOBHOE 00OpYyAOBaHUE
YMerh: ISt MIPOBEJICHUS | IS MIPOBEICHUS
- MIPOBOJUTH | SKCIIEPUMEHTOB 9KCIIEPUMEHTOB;
dusnueckue YMeTh: - MaTreMaTH4YeCKHe METOJIbI
U3MEpEHUS - IPOBOAMTH (u3HUecKue | 00pabOTKU JaHHBIX
Baanern: HW3MEPEHNUS,; YmMmeTh:

- METOMKOM | - o0pabaThIBaTh | - TPOBOJIUTH (PU3UUECKHE
MOCTAaHOBKH pe3yNbTaThl  (PUINYCCKUX | H3MEPCHHUS;
buznueckoro U3MepeHuit - 00pabaThIBaTh pe3ynbTaThl
JKCIIEPUMEHTA Baaners: (hu3HYECKUX H3MEPEHUN;
- METOJUKON MOCTAHOBKH | - MPEACTaBIATh PE3yabTaThl
¢bu3nIecKoro JKCIIEPUMEHTA
JKCIIEPUMEHTA; Baapners:
- MeToJaMM  pacdyera | - METOJMKOH MOCTaHOBKU
MOTPEIIHOCTEH U3MEpPEeHUi | PU3NIECKOTro
npu NPOBE/ICHUM | SKCIIEPUMEHTA;
(busnueckoro - METOJIaMuU pacuera
JKCIIEpUMEHTa HNOTPEUIHOCTEN U3MEpEeHUN
npu MIPOBEJICHUU
¢buznvecKoro
IKCIIEPUMEHTA;
- HaBBIKAMH aHam3a
IKCIIEPUMEHTAIBHBIX
JTAHHBIX

2.3. Hkajabl oueHuBaHUA (OPMHUPOBAHNUS UHIUKATOPOB J0CTUKEHHS

KOMIIeTeHII M

a) llIkajia oeHNBaHUs KOHTPOJILHBIX Pa0doT

[Ixama onteHnBaHus

Kpurepuu onieHuBanus

3autreHo

Bce mHaukaTopel JOCTHKEHHM KOMIIETEHIIMH C(POPMHUPOBAHBI Ha YpOBHE
He HIke 0a3oBoro. J[aHbl OTBETHI Ha BCE TEOPETHUECKHE BOMpPOCHL. Bce
pacueTsl BHITIOIHEHBI BEPHO U UMEIOT HEOOXOAMMBIE TTOSCHEHUS

He 3aureno

Bce mHamKaTOphl JOCTHXKEHUH KOMIIETEHIIMU COPMUPOBAHBI HA YPOBHE
HwKe 0Oa3oBoro. B pacuerax gomymieHbl OMMOKH, HEOOXOJAMMBIC
TIOSICHEHHSI OTCYTCTBYIOT, UMEIOTCS OIMOKY B TEOPETHUECKUX BOMPOCAX.

0) Illkana oneHUBaHUS YK3aMeHa

Ixama oneHUBaHUA

Kpurepuu onieHuBaHUs

OIICHKA «OTJIHYHO»

Bce wuHaukaTtophl OCTHXKEHUN KOMIETEHLUUH C(HOPMUPOBAHBI Ha
BBICOKOM YPOBHE M CTYJIE€HT OTBEUYAET HA BCE JOIMOJIHUTEIBHBIE BOIIPOCHI.
Teopernueckoe coaepkaHue IUCHUILUIMHBI OCBOEHO IOJHOCTBIO, 0€3
npo6enoB. CTyleHT AEMOHCTPHPYET IIOJHOE COOTBETCTBHE 3HAHMUHU,
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YMEHH MW HaBBIKOB IOKAa3aTeasIM W  KPUTEPUSAM  OLECHHUBAHUS
UHIUKATOPOB  JOCTMKEHHMS ~ KOMIOETEHIMH Ha  (OpMUpPYEMOM
IUCUUIUIMHOW  ypoBHEe. Omnepupyer MNpHOOPETEeHHBIMU  3HAHMUSAMU,
YMEHUSMM M HaBbIKAMHM, B TOM UYHCJIE B CHUTyalUsX ITOBBIIIEHHON
cinokHoctu. OTBEYaeT Ha BCe BOIPOCH! OmiieTa 0e3 HaBOASAIINX BOIPOCOB
CO CTOpPOHBI npenogasaTens. He ucnbIThiBaeT 3aTpyAHEHUN NpPU OTBETE
HAa JIONOJIHUTEJIbHBIE BOIIPOCHI. 3a/1auy pEeIInil IPaBUIIBHO.

OLICHKA «XOpOoLio»

- OgMH WHIUKATOp JOCTIDKEHUS KOMIETEHIMH C(HOpPMHpPOBaH Ha
BBICOKOM YpPOBHE, a JPYroil HWHIMKATOp JAOCTH)KEHHSI KOMIICTCHIIUH
cOopMHUpPOBAH HA CPEIHEM YPOBHE;

- BCE HHIUKATOPBl JIOCTHKCHUH KOMIIETEHIUU COOPMHUPOBAHBI Ha
CpelHEeM YpOBHE, HO CTYICHT apryMEHTHPOBAaHHO OTBEYaeT Ha BCE
AOHNOJHHUTCIIBHBIC BOIIPOCHI;

- OJIMH MHIUKATOP JOCTH)KEHHS KOMIIETCHIIMU C(HOPMHUPOBAH HA CPEAHEM
YPOBHE, a Ipyroii Ha 6a30BOM YpOBHE, HO CTY/ICHT YBEPCHHO OTBEYACT Ha
BCC  JIOTMOJIHUTEIbHBIE  BOMPOCHL.  TeOpeTHYeckoe  COJCpIKaHHe
JTUCIUIUIMHBI ~ OCBOGHO  IOJHOCTBIO, ©0e3  mpoGenoB.  CrynmeHT
JIEMOHCTPUPYET IOJHOE COOTBETCTBUEC 3HAHHM, YMEHHH W HaBBIKOB
IMOKa3arcjiiM MW KPUTCPUAM OLCHHBAHWA HWHAWUKATOPOB AOOCTHIKCHUA
KOMIICTCHIIMK Ha (OPMHPYEMOM JUCIHMIUIMHON ypoBHE. Omnepupyer
HpI/IO6peTeHHI)IMI/I SHAHUSIMHU, YMCHHUSIMHU U HaBBIKAMH; €TI0 OTBCT
MPEICTABIIACT IPAMOTHOE U3JI0KEHHE YIeOHOT0 MaTepraa Mo CyIIeCTBY;
OTCYTCTBYIOT CYIIECTBEHHBIE HETOYHOCTU B (HOPMYJIMPOBAHUU TOHSTHIA,
MPaBUIILHO TPHUMEHCHBI TEOPETHUYCCKHE TOJIOKEHHUS, MOITBEPIKICHHBIC
npuMepamMud. Ha /iBa TEOpETHUYECKHMX BOIPOCA CTYACHT Jajl IOJHBIC
OTBEThHI, HA TPETHH - MPH HABOIAIIMX BOMpocax mpenoasarens. [Ipu
OTBETE Ha JOIMOJHHUTEIbHBIC BOMPOCHI JOMYCKAeT HETOYHOCTH. 3ajgady
peIII.

OIICHKa
«YHAOBJICTBOPUTCIIBHO»

- Bce wunaukaTopsl JOCTH)KEHHUH KOMIIETEHLUMH CQOPMHUpPOBAaHBI Ha
0a30BOM ypOBHE;

- OJIMH MHIUKATOp JOCTHKEHHSI KOMIETEHIIMU CPOPMUPOBaH Ha 0a30BOM
YPOBHE, Ipyrofl Ha CPETHEM YPOBHE, HO CTYAEHT 3aTPYyIHSAETCS OTBETUTH
Ha  JIONOJIHWTENIBHBIE  BOIPOCHL.  TeopeTudeckoe  colaepiaHue
JUCLUMIUIMHBL ~ OCBOGHO  YacTUYHO, HO MpoOJeMbl HE  HOCAT
MPUHLMIHATIBHOTO XapakTepa. CTyIEeHT JI€MOHCTPUPYET HEIMOJIHOE
COOTBETCTBUE 3HAHUM, YMEHUN WM HABBIKOB IIOKA3aTellIM U KPUTEPUAM
OLICHUBAHMSI MHAUKATOPOB JOCTHKEHHSI KOMIIETEHIIUN Ha (OPMUPYEMOM
TUCLUUIUIMHOW  ypOBHE:  JIONYCKAalOTCAd  3HAYUTEIbHBbIE  OLIMOKH,
MPOSBIISAETCS OTCYTCTBUE 3HAHUN IO pAAY BOMPOCOB. 3aTpYAHSETCS
OTBEUaTh Ha JONOJIHUTEIbHBIE BONPOCHL. 3a1aqy pemmt Ha 50%.

OIICHKa
«HEYOOBJICTBOPUTCIILHO»

WHaukaTtopbl JOCTHXKEHUH KOMIETEHIUI c(hOpMHpPOBaHbI Ha YpPOBHE
HUKe 0a30BOr0 M CTYAEHT 3aTPYAHSETCS OTBETUTH Ha JIONOJIHUTEIbHBIC
Bonpockl. TeopeTnueckoe cofepkaHue TUCLHUIUIMHBI OCBOEHO YaCTUYHO.
CTyneHT JEMOHCTPUPYET SBHYIO HEJOCTaTOYHOCTh WJIM  IIOJIHOE
OTCYTCTBME 3HAaHWW, YMEHUH M HABBIKOB Ha 3aJaHHOM YPOBHE
c(OPMHPOBAHHOCTU MHIUKATOPOB JOCTHKEHHUS KOMIIETECHITHH.

B)IlIxajia oueHUBaHuA 3a4eTa

IIIxana oneHUBaHUA

Kputepun orieHuBaHus

3auTeHo

Bce mHIUKATOPHI TOCTMKEHUH KOMITETEHIIMM C(OPMUPOBAaHBI Ha YpOBHE
HE HIKe 6a30BOT0 M CTYJCHT OTBEYAET Ha JOMOJHUTEIbHBIE BOIIPOCHI.
Crynenr:

- POYHO YCBOWJI MPETyCMOTPEHHOM NMPOrpaMMOi MaTepua;

- IPaBHIILHO, APTYMEHTHPOBAHO OTBETHII HA BCE BOTIPOCHI;

- MOKa3ajJ TIy0OKHe CHCTeMaTH3MPOBAaHHBIE 3HAHMS, BIAJEET NpUEMaMH
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PacCyXJICHHSI U COTIOCTABJISICT MaTepHall U3 Pa3HbIX UCTOYHUKOB: TEOPHIO
CBA3BIBACT C MPAKTHKOW, JIPYTMMH TEMaMH JAaHHOTO Kypca, APyrux
HW3y4YaeMBIX IIPEIMETOB;

- 0€3 OmMOOK BHITIOJHUJ MPAKTUIECKOE 3aJaHue.

He 3aureno Bce mnamkaTopsl JOCTHKEHUI KOMIIETEHIIMH CPOPMUPOBAHBI HAa YpOBHE
HUKEe 0a30BOTO M CTYACHT 3aTPYIHSETCS OTBETHTHh Ha JOMOJIHUTEIILHBIC
BOIIPOCHL. BpICTaBisieTcss CTylneHTy, KOTOpelii He cmpaBuicsi ¢ 50%
BOIIPOCOB M 3a/IaHMil Oumiera, B OTBETaX Ha JPYrHe BOMPOCHI JOMYCTUI
CyLIeCTBeHHbIE OIIMOKH. He MOoXeT OTBeTHTh Ha JOMOJHUTENbHbIE
BOIPOCHI, IPEJIOKEHHBIE MPETOIaBaTEIIEM.

3. Tunosbie KOHTPOJIBHBIC 3alaHUA 1 UHBIC MaTEPHUAJIbI, HGOﬁXO)Il/IMI)Ie JJIA
OLICHKHU 3HAHM i, YMEHUI1, HABBIKOB, XapaKTePHU3YOIIUX ITAMbl (popMHUpPOBaAHUA
KOMIIeTEeH Uil

Kon Oranbl GopMUpOBaHUS TurnoBsle 3a1aHUs
KOMIIETEHIIHH, KOMITIETEHIINH (OLIEHOYHBIE CPENICTBA)
WHJIKaTopa
OIIK-1 Otan 1. dopmupoBaHUE | - IUCKYCCHS: BOMPOCHI IS OOCYKIEHUS
(OIIK-1.2, TEOpeTU4eCcKol 0a3bl 3HAaHUM (Meroauueckue PEKOMEHIallH JUIS
OIIK-1.3) MPOBEJICHUS MPAKTUYECKUX 3aHSITHI)
Oran 2. @dopMmMupoBaHWE YMEHHUH | - HalMCaHUE OTYeTa MO JA0OPATOPHBIM
(peenue 3a1auu o 00pasILy) paboTaM W pEIICHHE THUIIOBBIX 3aJlad Ha
MPAKTUIECKUX 3aHATUAX c

WCIIOJIb30BAHUEM TIAKETOB MPHUKIIATHBIX
[IporpaMM M OHJIAHH KaJIbKYJIATOPOB IPHU
paboTe ¢ pa3MEepHBIMH BEITMYMHAMU

Oran 3. DopMHpOBaHUE HAaBBIKOB | -  KOHTPOJbHBIE  pabOTHI:  IMEpEeyYCHb
[IPaKTUYECKOT O UCIOJIb30BaHUS | BOIPOCOB 110 BapuaHTaM (METOAMYECKUE
3HaHUI U yMeHUi PEKOMEHIALIUN)
Oran 4. IIpoBepka yCBOEGHHOIO | -  BONPOCHI K  OJK3aMEHy,  3auyeTy
Marepuaia (mpunoxxerue 1)

4. Meroauyeckue MaTepuaJibl, ONpeAe/Isiionue npoueaypbl OHUeHUBAHUSA 3HAHUH,
YMEHHMH U HABBIKOB

3auer

3a4eT MPOBOAMTCS B 3aJaHHBIM CPOK, COMIACHO TpaduKy ydeOHOTo mpoliecca.
3adyer mpoxoAauT B ¢opme cobeceqoBaHUS 1O OmiieTaM, B KOTOPHIE BKJIIOUYAIOTCS
TEOPETUYCCKUE BOMPOCH! M 3adada. [Ipu BBICTaBIEHUH OIICHOK YUYHUTHIBACTCS YPOBEHD
MIPHOOPETEHHBIX KOMIIETCHITUN CTyJIeHTa. AyAUTOPHOE BpeMsl, OTBEJICHHOE CTYCHTY,
Ha MOoAroToBKY — 30 MUH.

JK3aMeH

[IpoBOoAUTCS B 3aJaHHBIN CPOK, COTJIACHO rpaduKy yueOHOro mpoiiecca. JK3aMeH
npoxoaut B (opme cobecenoBaHus 1O OuneraM, B KOTOpbIE€ BKIIIOYAIOTCS
TeopeTudeckre Bompochl. [Ipu BBICTABICHUHM OIEHOK YYHUTHIBAETCS YPOBCHD
MPUOOPETEHHBIX KOMIIETEHINI CTyJaeHTa. AYIUTOPHOE BpEMsl, OTBEJCHHOE CTY/ACHTY,
Ha NOoAroToBKY — 30 MUH.

KonTpouabHbie padoThI
DTO BHEAYJAUTOPHBIN BUJl CAMOCTOSITEIHHOM pabOThl CcTyAeHTOB. KOHTpombHas
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paboTa BKJIIOYaeT B ce0sl 3aauM, OXBATHIBAIOUINX U3y4aeMble pa3neisl pus3uku. Pabora
BBITIOJHSETCSI IO BapuaHTaM, COIVIaCHO mocienHed nudpe mmudpa U craercs Ha
IPOBEPKY.

[locne mnpoBepkH KOHTpOJbHAsE paboTa BO3BpallaeTCs CTyAEHTaM  JUIs
NOJTOTOBKM €€  3allluTe. 3aluTa KOHTPOJBHBIX  paboT  MpPOBOAMTCS  Ha
HK3aMEHAIIMOHHOM CECCUU U SIBISIETCS OCHOBAHUEM JIJISl IOMYCKa CTY/ICHTA K DK3aMEHY.
[Ipu 3amure KOHTPOJIBHBIX PabOT CTYACHTHI JTOJDKHBI OTBETUTh Ha TEOPETHUECKUE
BOIIPOCHI M0 TEMATHUKE KOHTPOJIbHBIX padoT.

TemaTuka KOHTPOJIBLHOM PadOThI
Kunemartnka noctynarenbHOro M BpallaTeIbHOTO ABUKCHUN;
JIlnHaMUKa MOCTYMaTENbHOTO ABUKECHUS;
DJIEMEHTHI CEIUaIbHON TEOPUU OTHOCUTEIIBHOCTH;
3aKOHBI COXPAHEHHSI MMITYJIbCA U SHEPIUH;
Mexannueckas pabota, MomHocTh, KIT/I;
JlvHamMuKa BpalaTeIbHOrO ABUKCHUS,
MexaHndeckoe HalnpsKeHue, 3akoH ['yka;
MexaHuka KUAKOCTEH U ra30B.

N OThwWDE

IIpakTU4yeckue 3aHATHS

[TpakTHyueckue 3aHATHS - METOJI PENPOAYKTUBHOIO 00yUYeHHs!, 00ecneunBarOINM
CBA3b TEOPUM M TPAKTUKH, COACHCTBYIOUIMN BBIPAOOTKE y CTYAEHTOB YMEHHHA H
HaBBIKOB NMPUMEHEHHsI 3HAHWUW, MOJYYEHHBIX Ha JIEKIIMH M B XOJE€ CaMOCTOATEIbHOMN
pabotel. [Ipu npoBeneHNN NPAKTUUECKUX 3aHATUN CTyAEHTaM IMpeIaraloTcs JBa BHA
3aJlad 1O TEMaM, OTBEJICHHBIM Ha MPAKTUYECKOE 3aHsATHE (corjacHo paboueit
nporpamme y4eOHOM TUCUUTLIINHBI):

- TUIIOBBIE 3a/1a4i, 00pa31bl, PEIICHNU KOTOPhIX OBLIM PACCMOTPEHBI HA JIEKLUU,
MIPHU UX PEIICHUH MPUMEHSETCS] OJJHO MpaBuiio ((popmyna, 3aKOH);

- 3a7a4d, TpeOyrolue Il pelieHUs] TPUMEHEHUsT HECKOJIbKUX mpaBui (popmy,
3aKOHOB), ocTpoeHus rpaduxos. Kak nmpaBuio, oOpa3ipl Takux 3a7ad Ha JEKLUUAX HE
paccMaTpUBAOTCS.

JAuckyceust

[Ipu mnpoBeneHMH MAUCKYCCHM CTyJIEHTaM sl OOCYXKIEHHUs Mpeljaraimrcs
BONPOCHI TIO TEME, OTBEJACHHOW Ha TMpaKkTUYeCKoe WM JabopaTopHOE 3aHITHE
(cormacHo paOoueil mporpamme yuyeOHOW aucuuruivHbl). [lpu oTBeTe Ha BOmIpoC
CTYACHT JIOJDKEH PACKPBITh TEMY, yKa3aTh Pa3MEPHOCTH HCIOIb3yEeMbIX (PHU3UIECKHIX
BEJIMYMH U X CMBIC]L.

JlabopaTopHas padora

[TpoBenenune 1abopaTopHbIX pabOT MO3BOJSIET CTYACHTAM YIIIyOUTh U 3aKPEIUThH
TEOPETUUECKHE 3HAHUS, PA3BUTHUS HABBIKOB CAMOCTOATEIBHOIO 3KCIIEPUMEHTHPOBAHUS.
BkitodaeT MOArOTOBKY HEOOXOIMMBIX Il oOmbiTa (IKCHEPUMEHTa) MpUOOpOB,
00Opy/IOBaHUs, COCTABIICHHWE CXEMBI-IJIaHA OIbITa, €ro MPOBEIECHHUE U OIHCaHUE.
VYyamuecss mpuoOpeTaloT yMEHUSI W HaBbIKM, HEOOXOJUMBIE MM B MOCIEIYIOIIEH
npo(hecCHOHANBHON IEATETbHOCTH W CIIOCOOCTBYIOT (POPMHUPOBAHUIO MPUUYHMHHO-
CJIEJICTBEHHBIX CBSI3€H 3aKOHOB (PU3UKH U UCCIIETYyEMBIX SBICHUH.
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IIpunoxenue 1

BOIMPOCHI K 3AUETY
Bonpocs 15151 npoBepku ypoBHsi 00yueHHOCTH «3HATD»
1. [Ipeamer u 3amaun ¢usuku. OCHOBHBIE MOHATUA MexaHuku. Cucrema
CAVHMII.
2. Kunematuka. YpaBHeHus ABuxkeHUuss MTHOBEHHBIE CKOPOCTh M YCKOPEHUE.
3. Kunemaruka BpanaTenbHOTO IBUKEHUA. Y TIIOBBIE CKOPOCTh U YCKOPEHHE.

CBs13b MEXAy JIMHEHHBIMA U YIJIOBBIMU XapaKTEpUCTUKAMH JBHKeHus. HopmainbsHoe,
TaHT€HIMAIBHOE U MOJIHOE YCKOPEHUE.

4. Junamuka tBepaoro tena. [lonsatus cuisl u Maccebl. 3akoHbl HeloTOHA.

S. JluHamuka BpaiieHus TBEPAOro Tena. MoMeHT cuiibl. MOMEHT MHEpPLHM.
OCHOBHOI1 3aKOH BpallaTeJIbHOIO JBUKEHUS.

6. MoMeHTBI HHEpIIUH CTepkHA, 00pyya, nucka. Teopema llteiinepa.

7. Cunsl ynpyroctu. Bunel nepopmanuu. 3akoH I'yka.

8. Cuibl TpeHHs TOKOs, CKOJIbXKEHUs M KadeHus. Cuina CONpOTUBIICHUS.
®opmyna Crokca.

9. Cuiibl HHEpIUU

10. Craruka. YciioBUs paBHOBECHS TEIl.

11. Bec Tena u ero wusmepenue. Cuibl TIATOTEHHS. 3aKOH BCEMHPHOTO
TsaroreHusa. KocMuueckue ckopoctu

12.  MomeHT KoIu4ecTBa ABMKECHUA. 3aKOH COXPAHEHHs MOMEHTa KOJIUYECTBA
IBUKeHUs (uMmItynbea). ['upockonmyeckuid 3¢ PexT.

13. 3akoH coxpaHeHUs UMITyJIbca

14. PaGota u sHeprus. MoniHOCTh. DHEPrusi KHHETHYECKasi U MOTEHIUATIbHAS.

15. 3aKoH COXpaHEHHs SHEPTUU B MEXAHUKE.

16. TIloctynaTel cHenmualbHON TeOpHH OTHOCUTENbHOCTH. I[IpeoOpazoBanus
INanmunes u Jlopenua.

17. DneMeHTapHBIA 3apsia. DJIEKTPUUECKHM 3apsi Tel. 3aKOH COXpaHCHHS
3apsiaa. DnekTpoctaTtuka. 3akoH Kymona.

18. DnekTpuyeckoe MOJE€ M €ro XapaKTePUCTHKU. 3aKOH CYIEPHO3UIIUU.
CuiioBbl€ TMHUH

19. Dnektpuyeckoe Moie BHYTPU MPOBOJHUKOB U JUAJIEKTPUKOB. BekTop

MOJISIPU30BAaHHOCTH.
20. Teopema ["aycca u mpuMepsI €€ NCITOTH30BAHUA.
21. TloreHmman BJIEKTPUUYECKOTO TOJIA. Pa3noctn MMOTECHIINAJIOB.

DOKBUMNOTEHIMATbHAS TOBEPXHOCTh

22. DuHeprus U 00bEMHAs TJIOTHOCTh SHEPTUU AIEKTPUUYECKOTO TOJSA. 3aKOH
Jxoyna-Jlenna

23. nektpoémkocth. Konnencaropsl. [1nockuii konaeHcarop.

24. CoenuHEHUs KOHICHCATOPOB.

25. TlocTosHHBIN TOK: OCHOBHBIC MOHATHS. CHila TOKA.

26. DnexTpuueckoe compoTuBieHHe. 3akoH Oma Jyisi OAHOPOJHOTO Y4acTKa
nenu. 3akod Oma B quddepenuansHoin Gopme.

27. DnexTpoaBwKyimas cuiia. 3akoH Oma JJis TOJTHOH TIeTH.

28. CoenuHeHHS Pe3UCTOPOB

29. BekTop MHAYKIIUA MAarHUTHOTO MOJist. JIMHUKM MHAYKIHUS MAarHUTHOTO TOJIS.
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[IpyHIMD Cyneprno3unuu.

30. MaruuTHOe moJie B BeniecTBe. BekTop Hanps»KEHHOCTH MarHUTHOTO TOJIA.

31. 3akon buo-Capapa-Jlarmtaca. MarHutHoe TI0JI€ TPSMOJIMHEHHOTO U
KpYTOBOI'O TOKA.

32. Cuia Jlopenna.

33. Cuna Ammnepa. MarHUTHBIH MOMEHT BHUTKa C TOKOM. [IpuHIMIBI pabOThI
ANEKTPOABUTATEIIEH.

34. DnexktpoMarHuTHas wuHAyKHusA. Onbitel @apanes. Ilpaswino Jlenua.
Tpancdhopmarop.

35. SlBnmeHuss CaMOMHAYKIMM ¥ B3aUMHOW WHAYKUUU. WHIYKTUBHOCTB.
DHeprusi MarHUTHOTO TOJISL.

36. IlomympoBomauku. P-n-miepexo st

Bomnpocs! aAjis1 npoBepkH ypoBHA o0yueHHocTH «YMETD»

1. ChopmynmupyiiTe 3aKOH COXpaHEHHUS MEXaHWUECKOW dHepruu. J[ms Kakux
CHUCTEM TeJI CIIPaBEIJIUB 3aKOH COXPAHCHHS MEXaHWYECKOW SHEpTruu?

2. Kak u3meHsiercs >HEprusi MEXaHWYECKOW CHUCTEMbI MPU HAIUYHHU CHUJIBI
TpEHUs?

3. CdopMynupyiiTe ¥ HAMUIIKATE YTO TAKOE MOMEHT CHUJIbI?

4, JlaiiTe onpeneneHnue TMHEMHON U YIIIOBOM CKOPOCTH.

5. Kak cBs3aHbl JNHHEHHBIE W YIJIOBBIE BEJIWYMHBI MPH BpALIATEIbHOM
IBYOKCHUH?

6. Onpenenenne MOMeHTa HHEPIUU. OUBHMUECKUNA CMBICT MOMEHTA UHEPLIUH.

1. Kak BbrumcisieTcss KHHETHYECKas DSHEPrusi MpU IOCTYyNaTeIbHOM W
BpaIllaTeJIbHOM JIBMOKCHUSIX ?

8. Hanummre naBe  ¢dopmbl  3amMcu  BTOPOrO  3aKOH  JIMHAMUKH
MOCTYNATEIBLHOIO U BPAIIATEIILHOTO JABUKEHUM.

Q. Brruucnats MOMEHT MHEPIIMM MaXOBOI'O KOJIEca U CUITy TPEHUS B OTIOPE MO

HKCIIEPUMEHTAIbHBIM JaHHBIM.

10.  OcymiecTBIATh U3MEPEHUS IITAHTCHIIUPKYJIEM.

11. Ha TexHHYECKHX Becax OMpeNesiTh Maccy rpysa.

12. HaBbikamu pabOTBl C CEKYHJIOMEPOM JJisi ONpPENeNiCHUS BPEMEHH
IIPOTEKAIOLIETO IIpoLEecca.

13. HaBblkamMu 10 BBIUKCICHUIO KOd(h(UIIMEHTa BHYTPEHHETO TPEHUS
KHUJIKOCTH TI0 SKCIIEPUMEHTAJIbHBIM JaHHBIM

14. Habikamu paOOTBl ¢ MUKPOMETPOM JJI MOJTYYEHUSI SKCIEPUMEHTAIbHBIX
TaHHBIX.

15. HaBeikamu paboThl ¢ MacIITaOHOW JIMHEWKOW Uil ONpEeIeSICHUs
pPacCTOSHUS MEXITY TPEAMETAMHU.

16. BblYMCHATH HAMPSHKEHHOCTh JJIEKTPUUYECKOrO TOJI TOYEHYHOIo 3apsja,
CUCTEMBI TOUCUHBIX 3apsA0B, ChHEpHI.

17. Tlpumenste Teopemy ['aycca Kk pacy€Ty HampsDKEHHOCTH SJIEKTPHUUECKHUX
MoJen

18. BpiuucnATh MOTEHIMAT 3JIEKTPUUYECKOTO IMOJSI U PA3HOCTh MOTEHIMAJIOB.
CTpouTh IKBUMIOTEHIIUATIbHbIE TOBEPXHOCTH.

19. PaccuuThiBaTh 3JEKTPOEMKOCTh YEIUHEHHOTO MPOBOIAHHMKA, IIOCKOTO
KOHJIEHCATOpa, COETUHEHHS] KOHIEHCATOPOB

20. BpruucasaTh S3HEPTUIO U PaAdbOTY IEKTPUUYECKOTO MOJIS
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21. Ilpumensars 3akoH OMa a7 OAHOPOIHBIX IENEH MOCTOSHHOTO TOKa B
MHTETpabHON 1 quddepeHnnansHon Gopme.

22.  BpUUCHATH CONPOTUBIIEHUE TPOBOAHHUKA

23. BpuucasaTh pacupeeneHne TOKOB U HAPsDKEHUH IpU MOCIEA0BATENbHOE
U MapajuielbHOE COEJUHEHUH ITPOBOJHUKOB.

24. llpumenarp 3akoH Oma JJIsi HEOJHOPOJHBIX LENEH MOCTOSTHHOIO TOKa B
UHTerpaibHON U nuddepeHanbLHoi hopme

25. BpIYucasaTh paboTy U MOITHOCTD TOKA.

26. Ilpumensars 3axonbsl Kupxroda mig pacuera pa3BeTBICHHBIX LENEH.

27. llpumenenus 3akoH buo-Caapa-Jlammaca njisi HaXOXIEHHUS MarHUTHOTO
MOJIsI IPSIMOJIMHEMHOTO ¥ KPYTOBOT'O TOKA.

28.  Brpruucnats cuisl Jlopenna u Ammepa.

29. IIpuMEHATH 3aKOH AJIEKTPOMArHUTHOW MHAYKIIUU.

30. Bwruucnsats mapameTpsl TpaHchopmaTopa.

Bonpocs as1s1 npoBepku ypoBHsi 00yueHHOCTH «BJIA/IETD)»

Brnanenue HaBbIKAMM pEIIEHUS 3a1ad, NPEICTABICHHBIX B KOHTPOJIBHBIX
paborax.

IIpumepsl 3a1au:

1. KunemaTnueckoe ypaBHEHHE JBHKECHHS MATEPUAIBHON TOYKH I10 IIPSIMOU
(ocb x) umeer BUA X = A + Bt + C t}, tne A =4 M, B=2 wm/c, C = - 0,5 m/c® s
MOMEHTa BPEMEHHU t; = 2 ¢ ompenenuTh: 1) KOOpAMHATy X; TOYKH; 2) MTHOBEHHYIO
CKOpOCTh V71; 3) MTHOBEHHOE YCKOPEHHE a;.

2. Teno BpamiaeTcssi BOKPYr HEMOABMKHOW OCH IO 3aKOHY, BBIPaKaeMOMY
dopmymoit ¢ = 10 + 20 t - 2 t* (puc. 1). Haiimure mo BeIMUMHE U HAIPABICHUIO OIHOE
YCKOpPEHHE TOYKHM, Haxomsamencsa Ha paccrosHud R = 0,1 M oT ocu Bpamenwus, st
MOMEHTa BpeMeHH {; = 4 c.

3. Ha ropusoHTansHoi iatgopMe MmaxTHON KIETH CTOUT YEJIOBEK Maccoil m
= 60 xr. OnpenenuTs CUTy JIaBJICHUs YelloBeka Ha Tuiaropmy: 1) mpu ee moabeme ¢
YCKOpEHHeM a; = 3 M/c’; 2) TIpH PaBHOMEPHOM IOABEME M CIIYCKE; 3) MPH CITyCKe C
YCKOpeHHEM ag = 9,8 M/c’.

4, Kakxum 6b11 661 Iepuoa ooparnienust MMC3 Ha kpyroBoit opouTe, eciu Obl OH
ObUT yJajeH OT MOBEPXHOCTH 3eMJIM Ha PacCTOsIHME, paBHOE 3eMHOMY panuycy (R =
6400 km).

S. CrasibHas MPOBOJIOKA CEUYEHHEM S= 3 MM TI0]] IeHiCTBHEM pacCTATrUBAKOLLIEH
cubl, paBroit F = 4 10* H nmeer wmny Ly = 2 M. OnpenenuTs abCONOTHOE YTHHEHIE
MIPOBOJIOKU MPHU YBEIUYEHUM pacTsIruBarouieil cuibl Ha F; = 10* H. Mopyne FOHnra
cramu E =2 10" [a.

6. MaxoBHK, Maccy KOTOPOro m = 5 KI' MOKHO CUUTATh PACIpPEAECICHHOMN MO
obony pamuyca r = 20 cM, CBOOOJHO BpallaeTCs BOKPYT TOPU3OHTAJIBLHOW OCH,
MPOXOASAUIEN Yepe3 €ro UEeHTP ¢ 4acToTor n = 720 MHH . IIpu TOpMOKEHUN MAXOBUK
octanaBiuBaeTcs yepe3 At = 20 c. Haiitu Topmo3zsimmii MoMeHT M 1 uncio 060poToB
N, KoTopoe caenaeT MaxoBUK JI0 MOJHON OCTaHOBKH.

1. Ha ckambe JKyKOBCKOrO CHUIMT YEJIOBEK M JEPKUT B BBITAHYTBIX PyKax
rupu Maccoit m =10 kr kaxas. PaccTosiHue OT KaXKJ10M TUPU 10 OCU BpaleHUs] CKaMbH
I, = 50 cm. Ckambs Bpamaercsi ¢ gactoToir n; = 1,0 ¢!, Kak wsmeHuTCcs 4actora
BpallleHUsI CKaMbH M KaKylo paboTy A MpOU3BEJIET YEJIOBEK, €CIIU OH COKMET PYKH TakK,
YTO PACCTOSHUE OT KaXIOW THPHU O ocH yMeHbmutcs 10 |, = 20 cm. CymmapHBIii
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MOMEHT HHEPLHH YeI0BEKa H CKaMbH OTHOCHTENBHO OCH BpameHust J =2,5 kr-m”. Ocb
BpaIllEHHs IPOXOAUT Uepe3 LEHTP MACC YEIOBEKA U CKAMbH.

8. ABTomMoOmIIb Maccoir m = 2000 Kr HABWKETCS BBEPX MO HAKIOHHOM
MJI0CKOCTH ¢ yKioHOM o = 0,1, pa3BuBas Ha iytu S = 100 M ckopocTh v, = 36 KM/4.
Kosdpdumment tpenus p = 0,05. HaiiTu cpenHioro ¥ MaKCHUMaJIbHYIO MOIIHOCTh
JIBUTATEISI aBTOMOOWIISI IPU Pa3roHe.

9. JlepeBsaHHBIN cTepkeHb Maccod M=6,0 kr u mmHoi 1=2,0 M MoOXeT
BpallaTbCsl B BEPTUKAIBHOM IUIOCKOCTH OTHOCUTEIBHO TOPHU30HTAJIBHOM OCH,
npoxosiei yepe3 Touky O (puc. 4). B xonen crepxHs nomajaaer mysis maccoit m = 10
r, JIETsIas co CKopocThio Vo =1,0- 10° m/c, HaMpaBJICHHOW NEPICHANKYIISPHO CTEPKHIO
Y 3acTpeBaeT B HeM. ONpeAenTh KHHETUYECKYIO SJHEPTUIO CTEPKHS TOCIIE yiapa.

10. OmpenenuThs pPETITHBUCTCKUA HMITYJIBC P W KHHETHYECKYIO DHEPTHUIO
ANEKTPOHA, ABMXKYIIETocs co ckopocThio V=0,9 ¢ (rJie ¢ — CKOPOCTh CBETA B BAKyyME).

11. B BepmmHax KBajpara HaXOJATCS OJIMHAKOBBIE IO  BEIMYMHE
OJIHOMMEHHBbIE 3apsanbl (puc. 2). OnpenenuTs BEIWYUHY 3apsia (o, KOTOPBIM Haa0
MOMECTUTh B IEHTP KBajpara, 4ToObl CHCTEMa 3aps/iOB HaXOJWIach B PABHOBECHUHU.
Byner nu 3T0 paBHOBECHE YCTONYUBBIM?

12.  DnekTpoH BiETaeT B IUIOCKUN BO3/YIIHBINA KOHAEHCATOP MapaliebHO
IUIACTUHAM CO CKOpPOCTBIO Vo = 1,0-106 M/c. Jlimaa koHaeHcatopa L=1,0 cm,
HAMPSKEHHOCTh JJIEKTPUYECKOro moyisi B HeM E =5,0-10° B/m. Haiitu CKOPOCTb V
ANEKTPOHA MpPH BBUIETE M3 KOHJEHCATOpA, €ro CMENIEHUE Y, OTKJIOHEHUE OT
MePBOHAYAIILHOTO HAPABJICHUS.

13.  OmpenenuTs yCKOPSIOUIYIO pa3HOCTh MOTEHINUATIOB AP, KOTOPYIO TOJDKEH
MPOUTH B IIIEKTPUUECKOM II0JI€ AJIEKTPOH, YTOOBI €ro CKopocTh Bo3pocia ot v, = 1,0
Mwm/c no v,= 5,0 Mwm/c.

14. K mnacThHaM IUIOCKOTO BO3AYIIHOTO KOHAEHCATOpa MPHJIOKEHA Pa3HOCTh
noreHnuanoB A@; = 1,5 xB. Ilmomans mnactur S =150 cM 1 PacCTOSTHUE MEXY HUMHU
d = 5,0 mMm. Ilocne oTkiIOUYEHHMS KOHAEHCAaTOpa OT MCTOYHMKA HAINpPSIKEHUS B
MPOCTPAHCTBO MEXY IUIACTUHAMU BHECIU CTeksio (€ = 7). Onpenenuts: 1) pa3HOCTb
MOTEHIIMAJIOB MEXAy IUJJACTUHAMHU TIOCJI€ BHECEHUs JUDPJIEKTPUKA; 2) €MKOCTh
koHaeHcatopa C; u C, A0 W TOCJE€ BHECEHUS IUAJEKTPUKA; 3) MOBEPXHOCTHYIO
IJIOTHOCTH 3apsAJia G Ha IUIACTHUHAX JI0 U MIOCJIE BHECEHHS IUAIJICKTPHUKA.

15. Haiitu conmpoturiienue R xene3noro crepxus auametpom d = 1 cMm, eciu
Macca cTepkHs M = | kr.

16. Tox | =20 A, mpoTekast 1Mo KOJbIly U3 MEIHOM MPOBOJIOKHU ceueHueM S = 1
MMZ, co3zaeT B IIEHTpEe Kojblla HampsbkeHHOCTs H = 178 A/m. Kakas pa3HOCTb
noTeHIanoB U npusioeHa K KOHIIAM MPOBOJIOKH, 00pa3yroIIei KOJIbiio?

17. 3apsbkeHHas 4yacTWIla JIBHXKETCSI B MAarHUTHOM IIOJIE€ 1O OKPY>KHOCTH CO
CKOpPOCTBIO U = 10° m/c. Nunykuus marautHoro noiig B =0,3 Tn. Pagnyc okpyxkHOCTH
R =4 cm. Haiitu 3apsia ( 4acTUlibl, €CJIM U3BECTHO, uTO ee sHeprust W=12 k3B.

18. B oaHOpOAHOM MarHUTHOM T0JIe HMHAyKIUs kKotoporo B = 0.8 Tm.
PaBHOMEPHO BpAIlla€TCs paMKa C YIJIOBOM CKOpocThio @ = 15 pazn/c. [1nomanb pamku S
=150 cm’. Ocb BpallCHUsI HAXOJUTCS B INIOCKOCTH PaMKH Y COCTABIISAET YIOJ & =30° ¢
HamnpaBJieHueM MarHuTHOro noiisi. Halitn makcumanbHoe 3Hauenune DC nnaykuuun Eg
BO BPaLIAIOLIEHCS pPaAMKE.

19. Conenoun ¢ cepaeYHUKOM U3 MarHUTHOTO Martepuana cojepxxkut N=1200
BUTKOB MpPOBOJA, Mpujeraromux Apyr K apyry. Ilpu cune toka |1=4 A MarHUTHBIH
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notok @ = 6 MxB6. Onpenennts HHAYKTUBHOCTH L coneHona.

20. ConeHoua ¢ CepACUYHUKOM M3 MarHUTHOTO Mmarepuana coaepxutr N=1200
BUTKOB MPOBOJIA, MpHJIErarommx JIpyr K Apyry. Ilpu cune Toka 1=4 A MarHuTHbIHI
notok @ = 6 MmxB0. Onpenenuts sHepruto W MarHuTHOTo MoJjs COJICHOUAA.

BOITIPOCHI K OK3AMEHY
Bonpocs 15151 npoBepku ypoBHsi 00yueHHOCTH «3HATD»
1. Mexannueckue KojieObaHUS M HMX IapaMeTpbl (YacToTa, IIepUO.).
Konebarenbupie cuctembr. CBOOOHBIC KOJICOAHMS.
2. dU3nYeCKU MasiTHUK, MAaTEMAaTUYCCKUI MasTHHK.
3. ["apmonnueckue xonedbanus. JuddepennumanbHoe ypaBHEHHE U TPUMEPHI

TApMOHHYECKUX OCIMIIISTOPOB (MAsTHUKU U DJIEKTPUUECKHUIM KOIeOaTENbHBIN KOHTYP).
AwmiuuTyaa u pasza. DHeprust KonebaHuu.

4. Konebarenbubiit  koHTYp. CBOOOIHBIE TapMOHUYECKHE KoJeOaHUA B
AIEKTPUYECKOM KOHTYDE.

S. CnoxxeHue TrapMOHUYECKUMX KOJEOaHMN OJHOTO  HANpaBICHUS U
OJIMHAKOBOMW 4acTOThl. buenus.

6. CB0OOHBIE 3aTyXarOIIKE KOJIEOaHUS U X XapAKTEPUCTUKU.

7. BoinyxneHHble kosnebaHusi, pe3oHaHC. AMILTUTYJa U (a3a BbIHYKIEHHBIX
KosneOaHui. [IpuHIUIBI paIUOCBSI3U U TEJIEBELIaHMS.

8. BosHoBele mponeccel. Bosmmbl B ynpyrou cpene. llpomonsHbeie n
MONIEPEYHbIE BOJIHBI. 3BYK. YIbTPa3ByKOBas 1€(PEKTOCKOMIHUS.

Q. [Inockass rapMoHMYECKas BOJHA U €€ XapaKTepUCTUKH (AJIMHA BOJIHBI,

BOJIHOBOE YHUCJIO U BOJHOBOM BEKTOp, (a3zoBas CKOPOCTb, YPAaBHEHUE BOJHBI).
YpaBHEHHUE BOJIHBL.

10. Cnextp curnana. HopmanbHas u aHoManbHas aucrepcus. ['pymnmoBas
CKOPOCTb.

11. DHeprus BOJIHBI, TOTOK SHEPTUH, TFIOTHOCTH YHEPTHUH.

12.  Dddexr Homiepa

13.  OcHOBHBIE CBOMCTBa 3JEKTPOMArHUTHHIX BOJIH. [loTOok sHeprum. Bekrop
Ywmoga-IloiinTrHra. [[elicTBHE IEPEMEHHBIX AIEKTPOMArHUTHBIX ITOJIEN HA YEJIOBEKA.

14. Teomerpuueckas  ontuka. [lokazatenp  mpenomieHHs.  3aKOHBI
NPSIMOJIMHEMHOTO  paclpocTpaHeHus cBera (oTpaxkeHue, mnpenomienue). [lomnoe
BHYTPEHHEE OTpaKeHHUE.

15. MWurepdpepeHiuuss cBeta. YCIOBUS MakCUMymMa W MHUHUMyMa IIpH
uHTeppepeHuu. Pacuer wHHTepPEpEHUMOHHON KapTUHBI OT JABYX HCTOYHHKOB.
Onrtnueckas nqnuHa mytd. Konbsia HeroToHa.

16. Hcnonn3oBanwe wuHTepdepeHIMM cBeTa B TexHHKE. [omorpadwus.
HNuTtepdepeHinoHHbIe METOABI KOHTPOJISE MOBEPXHOCTH. [IpocBeTnenHas onTuka.

17.  Hudpaxuusa csera. [Ipunuun Itoiirenca-®Openens. YcinoBus HaOMIOACHUS
T paKIig.

18. Judpaxkuuonnas pemerka. Vcmnonp3oBanue nu(pakIMOHHBIX PEMIETOK B
CHEKTpaJIbHBIX Ipubopax. Pa3pemniaromas cnocoOHOCTh ONTUYECKUX MTPUOOPOB.

19. Jludpaxkius  2JIEKTPOMAarHUTHOTO  WBJIYYCHHS  Ha  TpEXMEpPHOU
muppakuuonHoit  pemerke. @Dopmyna Bynbda-bparra. M3ydenuwe  CTpyKTyphI
MaTepuaioB TU(DPaKIIMOHHBIMUA METOIAMH.

20. TennoBoe wuznydeHue. AOCOIIOTHO YEpPHOE TEIO0. 3aKOHBI M3ITyUYCHHS
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4yepHOro teina. TernoBu3opsl. Mcrnonp30BaHne TEIIOBU30POB Il KOHTPOJISA ITOE3IHOTO
COCTaBa, B 1€(PEKTOCKOIIUU COOPY>KEHU.

21. KsanroBas npupoja ceeta KBanrtopas runoresa u popmyna [lnanka.

22. Tlomspuzamus cBera. ECTECTBEHHBIM M TOJSIPU30BaHHBIM CBET. J[BOlHOE
nyuenpenomienue. [lonspuzamnus ceeta npu oTpaxeHuu. 3akoH bprocrepa.

23. ITlonspounsl W moJISIpU3allMOHHBIE MPU3MbL. 3akoH Martoca. Bpaienue
IJIOCKOCTH Tossipu3anuu. CaxapomMeTpusi.

24.  ®otoaddexr. 3akoHsl (orodddekra. YpaBHeHue DUHIITEHHA s
BHelHero Gorodgdexra. PoTodIEKTpUIECKUE TPEOOPA30BATENIN B TEXHUKE.

25. Macca u umnynsc ¢porona. OTpakeHHe U MOTJIONICHHE CBETA.

26. Ctpoenne aroma. ['mmore3a bopa. 3akoHBI HM3Iy4eHHUS W TOTJIOMICHUS
KBaHTOB. Du3nUecKkue OCHOBBI paldOTHI Jazepa. OCHOBHBIE XapaKTEPUCTUKH JIA3EPHOIO
n3inydyeHus. [Ipumenenne na3epoB B TEXHUKE U TEXHOJIOTHH.

27. CtpoeHue W CBOWCTBAa aTOMHBIX szep. MaccoBoe W 3apsoBOC YHCIIA.
JledekT Macchl U 3HEPTHUs CBS3H sApa. PagnoakTHBHOCTE. DOpMyIibl CMEMIeHHs. 3aKOH
PaaMOaKTUBHOIO pacrajia.

28. VYmpapnsieMble M HeEylpaBisieMble sijiepHble peakiuu. llemnas peaxius
nenenus spaep. Ilonatue o siaepHOU 3HepreTuke. Peakuus cUHTE3a aTOMHBIX SIZIEp.
[IpoGnema ynpaBisieMbIX sIIE€PHBIX PEaKIIUM.

29. MUneanpHbIil Ta3. YpaBHEHUE MOJICKYJISPHO-KHUHETUYECKON TEOPUU Ta30B.
CpenHsisi KMHETUYECKasi HEPrUus MOJIEKYJI. YPAaBHEHUE COCTOSHHUS HIICAIBHOTO rasa.
N3ompoueccsl.

30. Tepmommramuka. TepMoguHaMUYECKHE TTapaMeTpbl. BHYTpeHHSS SHEPTHUS
1 paboTa rasa.

31. TIlepBoe Hauano TepMOAWHAMUKH. AIMabaTHUECKHil TpOIecC. Y paBHEHHE
IlyaccoHna.

32. Bropoe Hadano TepMOgUHAMHUKU. DHTpomusA. CTaTUCTHYECKOE TOJKOBAHNE
BTOPOTr0 Hayajaa TePMOJIUHAMHUKH.

33. Peanbnbie rasel. llpemensl MPUMEHMMOCTH 3aKOHOB HJEAIbHOTO Tasa.
VYpaBuenune Ban-nep-Baanbca. OxukeHue razon. Mcnonb30BaHUE CKUXKEHHBIX Ta30B B
TEXHUKE, OBITY, MEIUIINHE.

34. Tennossie auratenu u ux KIIJI. Iukn Kapro u ero KIIJ niis naeansHOTO

rasa.
Bomnpocs! Ajis1 npoBepku ypoBH# o0yueHHocTH «Y METD»

1. YMeTp mosy4yaTh YpaBHEHHE TapMOHUYECKHX KOJIEOaHM pa3IuyHbIX
(r3UYECKUX MPOIIECCOB

2. YMeTh 3anuchiBaTh (POpPMyIly rapMOHUYECKOTO KOJIEOAHUS U ONPENEsITh
€ro napameTpbl

3. YMeTh 3anuchiBaTh (POpMysIy CBOOOJHOIO 3aTyXarollero KojeOaHus U
OMpeaeNsaTh €ro NapameTpbl

4. YMmeTh uccnenoBarh KoneOaHusi GU3NYECKOro U MPYKUHHOTO MasTHUKA

S. VYMmeTh 3anuceiBaTh (HOpPMYITy IUIOCKOM BOJIHBI M ONPEIENSTH €ro
rapaMeTphl

6. YMETh NPUMEHSThH 3aKOHBI TEOMETPUYECKON ONTUKHU

7. YMeTh  paccuuThiBaTh HHTEPPEPEHIUOHHYIO KapTHUHY IS JIBYX
VMCTOYHHKOB ¥ TOHKOW IJIEHKH

8. YMeTh ucnosib30BaTh JUGPAKIMOHHYIO PEMIETKY ISl ONPEAeIeHUs IJTUHBI
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BOJIHBI CBETA

Q. YMeTh npUMEHATHh (PU3UYECKHEe OCHOBBI pabOTHI Jlazepa, OCHOBHbBIC
XapaKTEPUCTHUKH JIA3EPHOTO U3JTyYEHUS.

10. VYmerp ompenensTe MaccoBOE€ M 3apsA0BOE 4YMCia, COCTAB sjpa. . 3apsj,
pa3Mepsl U Macca aTOMHOTO sipa.

11.  YMeTh NpUMEHSTH 3aKOH pPaJUOaKTUBHOIO pacnana. Onpenensarsb saepHble
peaKkiuy 1 3aKOHbl COXPAHEHUS.

12.  YMeTp NpUMEHATH OCHOBHOE YPABHEHM MOJIEKYJISIPHO- KHHETHYECKON
TEOPUH UIEATBHBIX ra30B. ONpenensaTh CPEAHION KBaAPATUYHYIO CKOPOCTh MOJIEKYI.

13.  YMeTb npUMEHATH ypaBHEHUE COCTOSIHUS MieallbHOTO raza Knamneipona —
Menneneesa 1 U30MPOLIECCOB

14. IIpumeHeHue 3aKOHA PABHOMEPHOT'O PACHpEIETICHUS SHEPTUH 10 CTENEHAM
cB000bI. OnpesienieHne cpeHe KHHETUYECKON SHEPTUH IBIKEHUS OJTHOM MOJIEKYJIBI.

15. VYMeTp npUMEHATH TEPMOJMHAMHUYECKHI METOJ HCCIIECOBAaHUs, NEPBOE
Hayajo TEPMOJAMHAMUKU. YMETh ONPEIEIATh padoTy raza npu U3BMEHEHUH €ro o0béma,
KOJINYECTBO TEIUIOTHI.

16. Haxonute paboTy wHI€aNbHOrO Ta3a IpPH pPa3IUYHBIX H30MpOLECCaX.
I'paduueckoe nzobpaxenue padotsl. [IpuMeHeHne nepBoro 3akoHa TEPMOJAMHAMUKH K
u30mpoueccam

17.  IlpuMeHSTh BTOPOE HAYAJIO TEPMOJIUHAMUKHU.

18. Ompenensate 4uciO CcTeNeHEW cBOOOIAbI MoJieKynbl. IIpUMeHATh 3aKOH
PaBHOMEPHOTO PaCHpeeNIEHUs] YHEPTUH 110 CTETIEHSIM CBOOOBI MOJIEKYIL.

19. Ompepenats cuibl W TNOTEHIHAIbHAS DJHEPTHS MEXMOJICKYISIPHOTO
B3anmojencTus. [IpumensaTe ypaBHenne Ban-nep-Baanbca.

20. Ilpumensars ypaBHeHue I[lyaccona, 3amuck (opmyssl MEepBOTO Hayana
TEPMOJIMHAMUKH ISl PA3JIMYHBIX BUJIOB IPOLIECCOB.

21. Onmnpenenstb oOpatuMble W HeoOpaTHMble Mporecchl. [IpuMeHATs UK
Kapno u ero KIIJI nns naeansHOrO rasa.

Bomnpocs! ajs1 npoBepkn ypoBHs o0yueHHocTH « BJIAJIETD»
Brnagenne HaBplKamMu peLICHUs 3a1ad, NOPEACTAaBICHHBIX B KOHTPOJIBHBIX
paborax.

[Ipumeps! 3anau:
1. Pa3HOCTB MOTEHIIMAJIOB MEXTY OOKJIaJIKaMu KOHJIeHcaTopa eMKOCThIO 0,5 Mk®D
B K0JIeOATEIbHOM KOHTYpE U3MEHsIeTCs co BpeMeHeM 1o 3akony U = 100 sin1000#t [B].
Onpenenuth nepuoa COOCTBEHHBIX KOJI€OaHUM, MHAYKTUBHOCTH, IMOJIHYIO 3HEPIHUIO
KOHTYpa M MAaKCUMAJIbHYIO CHUJIY TOKa, TEKYIIEro IO KaTylIKe HWHIYKTUBHOCTH.
AKTHBHBIM COIPOTUBIICHUEM KOHTYpa IpEeHEeOpeyb.
2. JlnuHa »SJEKTPOMAarHUTHOM BOJHBI B BakKyyMe, Ha KOTOPYIO HAaCTPOEH
KojeOaTeNnbHbI KOHTYp, paBHa 12 m. IlpeneOperass akTHBHBIM COINPOTUBICHUEM
KOHTYpa, OINpeNeIuTh MaKCUMalbHbIN 3apsa Q, Ha IUIacTHHAX KOHJIEHcATopa, €Ciiu

MaKCHMaJIbHas Cuja TOKa B KOHType |, =1A

3. PacctosHne mexmy AByMsi KOT€PEHTHBIMH HCTOYHUKamMu paBHO 0,9 awm.
HNcTouHuku, HMCOyCKArOIIME MOHOXPOMATHUYECKUH CBET C JJMHOW BOJHBI 640 mwm,
PacIOJIOKEeHBI Ha PaccTOSIHUM 3,5 m OT skpaHa. OnpeaeuTh YUCIO CBETJIBIX MOJIOC,
pacriojaraBuInxcs Ha 1 cm JJIMHBI DKpaHa.
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4. [Ins ycTpaHEeHUs] OTPaKEHHs CBETA OT MMOBEPXHOCTH JIMH3bl HA HEE HAHOCUTCS
TOHKas IJIEHKA BEIIECTBA C MOKa3aTeseM NpeiaomiieHus 1,26, MEHbIINM, YEM y CTEKJIA
(npocsetnenue ontuku). [Ipu Kakoil HaMMeHbIIEH TOJIIUHE TUIEHKU OTPaKeHUE CBETa
¢ ayHOM BoJiHbI 0,55 mxm He Oynet HaOM0AaThCs, €CIU yroi NajeHus JTyden 30%?

5. Paguyc BTOporo temHoro koisiblia HeloToHa B orpaxkeHHoMm cBete 0,4 mm.
Onpenenuts painyc KPUBU3HBI TUIOCKOBBIMYKION JIMH3bL, B3SITOM JIJISl OMBITA, €CJIM OHA
OCBEIIAETCSI MOHOXPOMATUYECKUM CBETOM C JUTMHOW BOJHBI 0,64 M.

6. Ha nudpakunonnyto pemretky amuaor 10 mm, umeronryro 400 mrpuxoB Ha 1
MM, TIaJaeT HOPMAJIbHO CBET OT paspsaaHoil TpyOku. IlomeleHHass BOJNM3U PEIIETKU
JWH3a TpoenupyeT AUGPAKIIMOHHYIO KapTHHY (PUC.) HA TUIOCKUMA dKpaH O, yIalICHHBIN
OT JIMH3BI Ha paccTosgHue M. OnpenenuTs: MUPUHY CHEKTpa NEPBOTO MOPSIKA, ECIH
IpaHUIbl BUAUMOTO CHeKTpa cocTaBisiioT 780 av (KpacHblid kpail criektpa) u 400 nu
(puoneToBbI Kpaii cCrieKTpa).

7. Ha mudpaknuonnyro pemetky mmHONH 10 mm, nmeromntyro 400 mrpuxoB Ha 1
MM, TIaIaeT HOPMaJbHO CBET OT pa3psanHoi TpyOku. [lomerieHHas BOMU3M pelIeTKU
JMH3a TpoenupyeT AUGPaKMOHHYIO KapTUHY (PUC.) Ha TUIOCKUMA AKpaH 3, yAaleHHbIN
OT JIMH3bl Ha paccTrosHue IM. OnpenenuTh: YHUCIO CHEKTPAIbHBIX JIMHUN KPACHOTO
I[BETA, KOTOpPbIE TEOPETMUYECKHM MOKHO HaOJ0JaTh C MOMOUIbIO  JIaHHOM
TU(GPaKIIMOHHON PEIIETKH.

8. Ha mudpaknuonnyro pemetky aiuHo 10 mmu, umeromyto 400 mrpuxoB Ha 1
MM, TIaJJaeT HOPMAJIbHO CBET OT paspsaaHoil TpyOku. [lomeleHHass BONM3U PEIICTKU
JIMH3a MPOEHUPYET NUPPAKIUOHHYIO KapTUHY (PHUC.) HA TJIOCKUM dKpaH O, yIAJICHHBINA
OT JUH3bI Ha paccTossHUe 1M. OmpenenuTh: B CHEKTPE KAKOro MOpsJIKa 3Ta pelieTKa
MOXET pa3pelnThb JBE JINHUU C JJIMHOW BOJHBI, paBHOU 500 #v u 500,1 1w,

9. Bo CKOIBKO pa3 yMEHBIIUTCS HMHTEHCUBHOCTh €CTECTBEHHOTO CBETA,
IPOLIEIIETO YePe3 ABE NpH3Mbl HUKOIIA, TIIaBHBIE OCH KOTOPBIX COCTABIAIOT yron 60°
[ToTepu cBeTa B Kaxaou npusme coctapisitot 10% (puc.).

10. JIyu cBeTa, uAYIIHN B CTEKIIIHHOM COCYJE C TNIMIIEPUHOM, OTPAYKAETCs OT JTHA
cocyna. [Ipu kakoMm yriie najieHusi OTPaXKEHHBIH JIyd CBETa MAKCUMAaJIbHO MOJIIPHU30BaH?

11. JInuHa BOJHBI, HA KOTOPYIO MPUXOAUTCA MAKCUMyM SHEPTUU B CIEKTPE
m3nydyeHuss uepHoro Ttena 0,58 mkm. Onpenenutb SHEPreTUYECKYHO) CBETUMOCTD
ITOBEPXHOCTH TEJNA.

12. Omnpenenuth MaKCUMaIbHYIO CKOPOCTh (DOTODIEKTPOHOB, BBIPHIBAEMBIX C
MOBEPXHOCTH cepedpa: ynbTpadroiIeTOBbIM U3TyUYeHUEeM ¢ JTMHOU BOJHBI 0,155 mrom.

13. Omnpenenutb MakCUMalbHYIO CKOPOCTb (DOTOIJEKTPOHOB, BBIPHIBAEMBIX C
MMOBEPXHOCTH cepedpa: raMMa-u3IydeHUEeM C IJIMHON BOJIHBI 1 .

14. ®oton ¢ sHeprueit ¢ = 0,75M»sB paccesicss Ha ¢cBOOOJHOM 3JIEKTPOHE O]
yraom 6 = 60°. IlpuHumasi, 4TO KMHETUYECKas SHEPTrUs U HMITYJIbC DJIEKTPOHA 10
coymapeHuss ¢ (OTOHOM OBLIM TPEHEOPEIKUMO Majbl, OMPEACIUTH: DHEPTHIO &
paccesiHHOrO (hOTOHA.

15. Tlydyok MOHOXPOMAaTHYECKOIO0 CBETa C JJIMHOW BOJIHBI 663 MM TagaeT
HOPMaJbHO Ha 3€pKAJbHYIO IUIOCKYIO MoBepxHOCTh. [loTok »sHeprum pasen 0,6 Bm.
Onpenenuts cuily F 1aBieHus, UCOBITHIBAEMYIO 3TOM MOBEPXHOCTHIO, a Takxke uncio N
($OTOHOB, MaJaIOUINX HA HEE 3a BpeMs, paBHOE 5 C.

16. ®oton ¢ sHeprueit ¢ = 0,75M»sB paccesics Ha cBOOOTHOM 3JICKTPOHE IO
yraom 6 = 60°. IIpuHuMas, yTO KUHETUYECKas SHEPTus U HMIIYJIbC 3JIEKTPOHA [0
coynaperusi ¢ (OToHOM ObUIM TPEHEOPEKUMO Mallbl, OMPENCTUTh: KHMHETHYECKYIO
JHEpruro 7 3JIEKTpOHA OTHAYMU.
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17. ®oton c suepruei ¢ = 0,75M»aB paccesncs Ha CBOOOTHOM 3JEKTPOHE IO/
yraom 6 = 60°. IlpuHuMasi, yTO KUHETUYECKas SHEPIus U HMIIYJIbC 3JICKTPOHA [0
coyapeHusi ¢ (POTOHOM ObLIM MPEHEOPEKUMO Majbl, ONPENEIUTh: HANPABICHUE €ro

JIBUYKEHUSI.
18. OmpenenuTh Ha KakOW 4YacTOTe pabOTaeT TEHEpPaTop AIEKTPOMATHUTHBIX

BOJIH, CCJIH KpaTqaﬁmee PaCCTOAHUC MCKAY TOYKAMHU BOJIHBI, KOJIG6JII-OHII/IMI/ICH B

npotuBodase, papuo 0,25 m.
19. U3meHeHne cuiibl TOKa B 3aBUCUMOCTH OT BPEMEHU 3a/IaHO ypaBHEHUEM

i =20c0s1002. HaifTu gacToTy W mepuoj KojeOaHWuW, aMIUTUTYly CHUJIBI TOKa, a TaKKe
T
3HaYeHHUE CUJIbI TOKA Mpu ¢aze 2

20. Iudpakuuronnas pemeérka cogepxkut 120 mrpuxos Ha 1 mm. Haittu nnuny
BOJIHBI MOHOXPOMAaTHYECKOT'O CBETA, MAJAIOLIET0 HA PEIIETKY, €CIIU YIoJl MEXAY ABYyMs
TJIABHBIMU MaKCHMyMaMH MIEPBOTO TOPSIKa paBeH 8 °.

OueHouynbie cpeacrsa
OIIK-1. CnocobeH pemath WHXEHEPHBbIE 3a7aud B IPOQPeCcCUOHATBHON
JESATENBbHOCTH C MCIOJb30BAHUEM METOJIOB E€CTECTBEHHBIX HAyK, MAaTEMaTHYECKOTO

dHaJIn3a U MOACIINPOBAHUA.

TecToBBIC 3a1aHUA

1. PaGoTa snekTpuyecKux CUII MpU NEPEMEICHUH 3apsiia paBHA HYJIIO TPH. . .

a) MepeMeIeHUH BJI0JIb CUIIOBOU JIMHUU TIOJIS

0) mepeMenieHuu 1Mo Jr00i TPaeKTOPUHU B OJTHOPOTHOM TOJIe

B) IIEPEMEIICHHH T10 JIFOOO0U TPACKTOPHUH B DJIEKTPOCTATUIECKOM TMOJIe

I) IepeMelIeHue 1o 000 3aMKHYTON TPAEKTOPHUHU B 3JIEKTPOCTATHYECKOM I10JI€
J1) HUKOTJ]a HE pPaBHA HYJIIO

2. Kak wu3MeHuTCs €MKOCTh IUIOCKOTO KOHAEHCATOpa, €CIW IUIOMaAb €ro
MJIACTHUH, PACCTOSTHUE MEXIY HUMH U JUAJICKTPUUYECKYIO MPOHUIIAEMOCTh TUAJICKTPUKA
MEXK]y TUTaCTUHAMH OJTHOBPEMEHHO YBEJIUUUTH B 2 pa3za’?

a) yMEHbIIUTCSA B § pa3

0) yMEHBIIUTCS B 2 pa3a

B) HE U3MEHUTCS

T') YBEJIUYHUTCS B 8 pa3

1) YBETUIHUTCS B 2 paza

3. IlputspxkeHue Mexay KOHTYpoM (ero ctopoHa ¢ OykBoii [ pacmosnoskena Omuxe
K HaM) 1 MarHUTOM BO3HHUKAET B CTydasXx...
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a)3u4
0)2u3
B)lu3
r)lu4d
n)lu?2

4. Ha pucyHke ciieBa M300pa)K€HO CedueHHe OECKOHEUHO JJIMHHOTO IMPOBOJA C
TokoM [2. KakoBo HampaBieHuE HaNpsHKEHHOCTM MAarHUTHOTO MOJIE B TOouke A?
(ykaxkute OyKBY, COOTBETCTBYIOIIYIO HAIPABIICHUIO)

5. B BepuimHax paBHOCTOPOHHETO TPEYTrOJIbHUKA PACHOJIONKEHBI 3apsiasl ql = 1

K, g2 = -1 Kin u q3 = 1 Kin. Kyna nanpasnena cuia, AeicTByromas Ha 3apan q3°?
(ykaxxute OyKBY)

Q¥ Q2

6. Ha pucyHke B IIEeHTpe OKpPYKHOCTH TOKa3aH MOJOKUTENbHbIN 3apsan. Padora
€ro MIEKTPUUECKOTO MOJIA IO MEPEMELLEHUIO IPYroro 3apsaaa U3 TOUKH A ...
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a) B Touky B 6ombine, guem B Touky C

0) B Touky B meHbIiie, yeM B Touky C

B) B Touku B u C paBHbI

r) B Toukd B 1 C 3aBUCUT OT TpaeKTOPUU MEPEMEILICHUS 3apsiI0B

7. Kakoit ¢opMynoil BbIpakaeTcsl paguyc OKpPY>KHOCTH, IO KOTOPOW JBUIKETCS
3apsbKEHHAs YaCTUIA B MATHUTHOM T0Jie?

a)Rzm_V

qB
6)R=m_B
qv
B)Rzﬂ
w
F)R=q—
mv

8. I1pu moMemeHnr 3apsI0B B JUIICKTPUK CHIIA MKy HUMH. ..
a) YBEJIMUUTCS B € pa3

0) YMEHBIIIUTCS B € pa3

B) HE U3MEHUTCS

I') YBEJIUYUTCS B € pa3

1) YMEHBIITUTCS B € pa3

9. V mpoBona yBenuuuiau JUIMHY U auaMmerp 2 pas3a. Kak usmeHwsoch ero
CONPOTHUBJIEHUE?

a) YBEITMYWIIOCH B 2 pa3a

0) yBenuuuiIoch B 4 paza

B) YMEHBIIIUJIOCH B 2 pa3a

I') YMEHBIIWJIOCH B 4 pasza

1) HE U3MEHUJIOCh

10. Teopema ["aycca i1st 37€KTPOCTATUUECKOTO TOJISI B BAKYYME UMEET BU/I...

! (l)! = i(‘)l
a) 1=1
‘].~\l4\'= : ‘:l‘()l
6) '\ Eg =l
D, -::,,i(_)l
B) 1=1
) §E-dim i(‘)X
r) 1 €9 i=1
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11. HeszapsikeHHOE METAJUIMYECKOE TENO TMOJHECIH K IOJIOAKUTEIBLHO
3apsDKEHHOMY 1Iapy, a 3areM pasaenunu Ha 2 yactu A u b, Ykaxurte BepHOe
YTBEPKJICHUE

A B @

a) A u b HeTpanbHbBI

0) A u b 3apspKeHBI OTpHUIIATEIEHO

B) A u b 3apspKeHBI MOJI0KHUTETHHO

) A 3apspKeHa MOJIOKUTENIBHO, a b — oTpumiaTensHo
1) b 3apspKeHBI MOJIOKUTENTBHO, @ A — OTPHUIIATEITLHO

12. C kako# cwioil B3auMoaecTByroT 3apsiabl ql = 4 MxKn n q2 = 3 K Ha
pacctositHun 3 Mm? OtBer nath B CH monoXUTENbHBIM, €CIM OHU NPUTATUBAIOTCA U
OTPULATEIIBHBIM, €CIIA OHU OTTAJIKUBAIOTCA.

13. Konnencaropsl umeror eMkoctu Cl = 4 Mk®, C2 = 2 Mk® u C3 = 2 mMxO.
Uemy paBHa EMKOCTh COEIMHEHUS KOHAEHCATOPOB, MPUBEAEHHAS HA pUCYHKE B MKD?

K L

14. VYkaxure HOMEp pHUCYHKa, H300pa)karomero JWHUKW HANpPsKEHHOCTH
AIEKTPUUYECKOTO TOJISI MOJIOKUTEIBHOIO TOUEYHOTO 3apsiaa

1 2 .
" J ) —N—
e ,{/ A
///*”’V _ -
\
3 4
< /> . ‘\\\ //’
D - Q-
< > . L
— SN\

15. MarautHblii TOTOK yepe3 KaTymky ¢ 10 Burkamu 3a 0,2 ¢ yBeaIuuuBaeTcs ¢
0,4 B6 1o 0,8 B6. Uemy pana 3/1C nHayKIIMK, BOZHUKAIOIAS B paMKe?

16. BerunucnuTh HanpsKEHHOCTh TOUEYHOTO 3apsana 2 HKi1 Ha pacctosHuu 30 cm
or Hero. OTBET AaTh ULEIbIM YHUCJIOM, MOJIOKUTEIBHBIM YHUCIOM JUIsI BEKTOpa

HaHpH)KéHHOCTI/I, HaIpaBJICHHOI'O OT 3apsdad, OTPHUHATCIbHBIM - AJISI HAIIPAaBJICHHOTO K
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3apsmy.

17. Bpruucnuth noteHiman todeyHoro 3apsiaa 4 HKn Ha paccTtosHum 9 cM Ot
Hero. OtBet nate B CHU 11€J16IM YK CIIOM.

18. 3apan 2 Kn nmepememaercss u3 TOukd ¢ mnoteHiuaioM 10B B TOouky ¢
notenranioM 20 B. Halimute paboTy 37€KTpUUECKOTO OIS 10 MEPEMEIICHHUIO 3apsiia.

19. Kyna HanpaBieHa cuia, JEHCTBYIOIIAs CO CTOPOHbI MarHUTHOTO TOJS Ha
MIPOBOJAHMK C TOKOM? (BBeIUTE IIUPPY)

L]

20. Hanpspok€anocTs anektpudeckoro mnodsi paHa 2000 B/m. Uemy paBHa cuiia
neuctBytomas Ha 3apan —2 MkKn? OtBer marh necaTudHOM ApoObI0 B HBIOTOHAX,
MOJIOKUTENIBHBIM ~ YUCIIOM JUISI BEKTOpa CHWJIbL, COHAIpPaBJIEHHOIO C BEKTOPOM
HanpsoKEHHOCTH, OTPUIIATENIBHBIM - JJIS  HANpPaBJICHHOTO B  IPOTHUBOMOJIOKHYIO
CTOPOHY.

21. Beibepute npaBUIIbHYIO 3alIMCh POEKIMI BTOPOro 3akoHa HeloToHa Ha ocu
Ox u Oy 1 1aHHOM 3a7a4H.

a) Ox: ma = Fsin o — Fy; Oy:0=mg—- N —Fcos a;
0) Ox: ma = Fcos a — Fy,; Oy:0=mg— N — Fsin a;
B) Ox: ma = Fsin a — Fy,; Oy: 0 =N + Fcos o —mg;
r) Ox: ma = Fcos a — Fyy; Oy: 0 =N + Fsin o — mg;

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

22. Yenosek, Bpamaromuics Ha ckaMbe JKyKOBCKOTO, MOJHSJ PYKH C TUPSIMH,
TaK 4TO €ro MOMEHT MHEpPLUHU yBEIUMYMWICA B 2 pa3a. UTo Mpou30muIo ¢ 4acTOTON €ro
BpaLICHUS:

a) YBeJIMYMWJIACh B 2 pasa

0) yBenuumiach B 4 pasza

B) YMEHBIIIWIACH B 2 pa3a

33



r') yMEHbIIMIach B 4 pa3a
1) He U3MEHUJIACH

23. B kakux CUCTeMax OTCYETa BBITIOIHSIOTCS BCe 3 3aKkoHAa MeXaHWKU HproToHa?
a) B mo0bIx cucteMax oTcyera

0) Tonpko B HHEPITMAIBHBIX CHCTEMAX

B) TobKO B HEMHEPIMAIBLHBIX CHCTEMAaX

1) B nHEpIIMAIbHBIX U HEMHEPITUAIBHBIX CUCTEMAaX

¢) B mexapToBhIX cucTeMax oTcueTa

24. Cunbl F1 v F, npritoxkeHsl K OJHOM TOUYKE Tella, yroi Mexay Bekropamu Fi u
F, paBen 90°. Uemy paBeH MOJ1y/ib paBHOACHCTBYIONICH 3TUX CHUII?

a) F2 - F1

0)F,+F;

B)F, +F,
r)  F? + F}
m) \Ff = F;

25. VCKyCCTBEHHBIN CITyTHUK OOpalaeTcss BOKPYr 3e€MJIM 1O KPYroBoil opOute
paanycoM R ¢ nepuogom obpamienus 1 cytku. KakoBel myTh 1 epeMenieHue CIyTHUKA
3a 1 cyTku?

a) IlyTe 1 nepemenieHre OJUHAKOBBI U paBHBI HYIIIO.

0) [1yts R, nepememenue 0.

B) [IyTh R, nepememnienue 2R

r) [IyTs 1 nepememenne 2nR

n) Ilyts 2nR, nepememenue 0

26. lllapuk ToHET B BSI3KOM XKUAKOCTH. Kak M3MEHUTCS cujia BSI3KOTO TPEHUS,
€CJIM paInyC 1apa yBEJIUYUTh B 2 pa3a?

a) YBeJIMUMWJIach B 2 pasa

0) yBenuumiach B 4 pasza

B) YMEHBIIIWIACH B 2 pa3a

I') yMEHBIIWIACH B 4 pa3a

1) HE U3MEHUJIach

27. C HakJIOHHOW IUTOCKOCTH OJHOBPEMEHHO HAYMHAIOT CKaThIBAThCs 0Oe€3
MIPOCKAIB3bIBAHUSA JBA OJJMHAKOBBIX [0 MAacCe U pa3Mepy IWIMHAPA, OAUH U3 KOTOPBIX
CIUTIOLITHOM, a BTOPOW BHYTPH MOJbIN (TpyOa). BeiOepute npaBmiibHOE CYXICHHE:

B KOHIIE HAKJIOHHOM ITIJIOCKOCTH. ..

a) OHM OKaXyTCsl OJTHOBPEMEHHO
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0) MoJIbIA ONEePEUT CIUIOLIIHOM
B) IOJIBIIl OTCTAHET OT CILIOIIHOIO

28. VpaBHeHue IBIDKeHHs Tena mMeer Bui x(t) = 3t° + 5t — 2t + 3. Uemy
paBHSETCS CKOPOCTh TeJa

a)3t+5

6) 3t + 5t — 2

B) Ot” + 10t — 2

r) 18t + 10

n) -2t+3

29. TanreHuuanpHOE YCKOpPEHHE NPHU BPAILIATEIBHOM JBWKECHUHU ONPEACISIETCS
o ¢opMmyiie:
a) eR
&€
0) =
B) ®R
r) ®2R

VZ
n) —

30. YpaBHeHUE NBWKECHHS Tena uMeeT B X(t) = 3 — 2t — 5t°. Takoe ABUKCHHE
ABJISIETCSL. ..

a) YCKOPEHHBIM (C IEPEMEHHBIM YCKOPEHUEM )

0) paBHOYCKOPEHHBIM

B) 3aMEJJIEHHBIM (C IEPEMEHHBIM YCKOPEHUEM )

') paBHO3aM€e1JIEHHBIM

1) paBHOMEPHBIM

31. YpaBHeHHe IBWKeHHsS Tema mMeeT BHA x(t) = 3t° + 5t° — 2t + 3. Yemy
paBHSAETCS YCKOPEHUE Tela

a)3t+5

6) 3t> + 5t — 2

B) 9t° + 10t — 2

r) 18t + 10

n) 18t

32. Iuck maccoit 10 kr m pagumycom 40 cM 3a 2 ¢ yBEIUYWI CBOK YTJIOBYIO
ckopocTh ¢ 10 clmo20c™ Uemy paBeH Bpamaromnuii MomeHT cuibl (B CH1)?

33. Teno paBHO3aMEUIEHHO BPAIIAETCSA MO OKPYKHOCTHU. Y KAKUTE HANPABICHUS

BEKTOPOB JIMHEWHOW W YIJIOBOM CKOPOCTEH, a TaKXKe YIJI0OBOTO yckopeHus. OTBET
HaIMCcaTh OJHUM YUCIIOM C IIU(PpaMH B YKa3aHHOM TOPSIIKE BEIUYHH, Harpumep, 123.
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34. ABTOMOOWIb ABMXKYIIMICS MPSIMOJIMHEMHO CO CKOPOCTHIO 72 KM/4Y HayMHAET
2
TOPMO3UTH C YCKOpeHHeM 2 M/c”. Uepes CKOJIbKO CEKYH]T OH OCTAHOBUTCS?

35. Kakyro paboTy HaJ0 COBEpUINTh, YTOOBI 3aCTaBUTh OOpydY Maccod 4 Kr u
paguycom 0,5 M KaTUTBCSA CO CKOPOCTHIO 2 M/C?

36. Ha pucynke 3ananbl Hanpasienust ckopoctu (V) u yckopenus (a) Tena. Kyna
HarpaBJieHa paBHOJICHCTBYIOIIAS CUJI, PUIIOKEHHBIX K TEITy?

[F5)

“,...
r

37. KakOB MOMEHT MHEPLMM OJHOPOAHOrO aAucka maccor 10 kr m pagumycom 40
CM, BPAILAIOIIETOCsI OTHOCUTENIBHO OCH, IPOXOIAIIEH 4Yepe3 CEepeiuHy €ro paauyca
MIEPIICHIUKYJIAPHO IJIOCKOCTH JUCKa?

38. KakoBa cpennsisi cuiia JaBlieHUs] Ha IUIEHO TP CTpesibOe U3 aBToMara, eciu
Macca mynu m = 10 r, eciin aBromar aemnaer N = 600 BbICTpPENOB B MUHYTY, @ CKOPOCTb
MyJIM MIpY BbLIETE U3 KaHana ctBoja V= 500 m/c?

39. Ha teno Maccoli 2 Kr, Jexaniee Ha TOpu30HTaIbHON TOBEPXHOCTH, JIEHCTBYET
ropusoHTanbHasg cuna 2 H. Teno mnokourtcs. UeMy paBHa cuia TpPEHHUs, €CIU
Kod(PuIMEeHT TpeHus ckobxkeHus paseH 0,27

40. KonbkoOexer Maccoil 70 KI' CKOJIB3UT MO JIbJLy C MOCTOSIHHOM CKOPOCTBIO.
KakoBa cuna TpeHus, OeHCTBYyIOLIas Ha KOHbKOOEXKIA, €ciau KOI(P(OUUUEHT TpeHus
CKOJIbYKEHHSI KOHBKOB 110 Jiby paBeH 0,027

41. ABTOMOOWJIb JBIKYIIUNCS TIPSIMOJUHEHHO CO CKOPOCThIO 72 KM/4 HaYyWHAET
2 Ard ~
TOPMO3UTH ¢ yckopeHueM 2 m/c”. Kakoit myTh Oyner mpoiiieH 10 OCTAaHOBKU B METpax?

42. C KakuM yCKOPEHHEM JIBMKETCS Teslo Maccoil 10 Kr moa AEMCTBUEM CHIIBI S
H?
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43. CKOpOCTh aBTOMOOWJIS, IBIKYIIIETOCS BIOJIb OCH X, 3a 20 ¢ YMEHBIITUIACH C
20 m/c mo 10 wm/c. Halimute mpoekuMM Ha OCh X YCKOPEHHUS M MEpeMEeleHHs
aBToMOoOMIIsA? B KauecTBe 0TBEeTa BBEIUTE MPOU3BEICHUE ITUX 3HAUCHUH.

44. ABTOMOOWIb Ha TOBOPOTE ABIKETCS MO OKPYXKHOCTH paamyca 20 M ¢
NOCTOSSHHOM 1o Moayiro ckopocthio 10 m/c. KakoBo LEHTpoCTpeMHUTETHHOE
yCKOpeHue?

45. Jluck, Bpamaromuiicst ¢ yactoroi BpamieHus n = 600 06/mMuH, mociie Hadasa
TOpMOXKeHus ocTaHoBwiica 4epe3 t = 10 c. Cuuras BpalleHHE paBHO3aMEIJICHHBIM,

OIIpCACIINTDL, CKOJIBKO IECJIbIX O60pOTOB caciaal AMCK 10 OCTaHOBKHU?

46. YcTaHOBUTE COOTBETCTBUE €IMHHI] H3MEPEHUS

CxopocTb Jx
Yckopenue M/c
Cuna M/c?
Pabota Bt
MomHoCTb H

47. OpuH KOHEU MNpYXUHBI >XECTKOCTbIO K MpUKpemieH K Teny, Apyrou
3aKperui€H. Teno koyebnercss Ha TOPU30HTAIBHON TTOBEPXHOCTH 0€3 TPEHUS MO 3aKOHY
x(t) = A sin ot. YCTaHOBHTE COOTBETCTBHE MEXAY (U3HMUYECKUMHU BEIMUYMHAMU M
(dbopmynamMu, MOKa3bIBAIOIIMMH UX 3aBUCUMOCTh OT BpemeHu. llonckaska: nis psna
(hopMyJ1 HCTIOJIB3YITE BhIpaKEHUE JJ1s1 COOCTBEHHOMN 4acTOTHI KOJICOAHMIA.

KA®/2-cos’mt HPOEKILUS CKOPOCTH TeJIa Ha OCh X
—Aw’sin(ot) IIPOEKIIMsSI YCKOPEHUS Tella Ha OChb X
Ao cos(mt) NOTEHIUAIbHAS YHEPTHS Tea

-kA sin(wt) KUHETHYECKAs SHEPTHsI Tesa
kA?/2-sin“ot MPOEKIIMSI CHJIBI YIIPYTOCTH Ha OCh X

48. AMnMTya rapMOHMYECKUX Kojebanuil Toka 2 A, nepuoa koiedanwuii 0,5 c,
HauanbHas ¢aza 1. BeiOepure npaBuiibHy0 GOpmMyITy

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

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

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

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

n) X(t) = 2 sin(nt+0,5)

49. U3meputenb CKOPOCTH aBTOMOOWJIS, HCIOJB3YEMBI aBTOMHCIIEKTOPOM,
MoKa3aj, YTo MpUHUMaeMas I0CJie OTPaKeHUsI OT aBTOMOOMIISI YaCcTOTa CUTHajia crajia
MEHBIIIe U3JIy4eHHOM. UTOo enaeT aBToMOOMIIb?

a) IpuOJIMKaeTCs

0) ynansiercs

B) HETIOJIBIKEH

I') yCKOpsIeTCs

50. Kakoii mporecc ormcbiBaetcs opmyioit X(t) = Age'cos(wt+eo)
a) TapMOHUYECKOE KoJicOaHue
0) pe3oHaHC
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B) 3aTyxaroliee Kojiebanue
r) OveHus

1) TIJIOCKasi BOJTHA

€) 3aTyxarolee Kojieoanue

51. KonebaTeapbHbIil KOHTYp COCTOMT M3 KaTYIIKH C WHAYKTUBHOCTBHIO 1I'H u
KoHJieHcaTopa EMKOCThI0 100 Mx®d. OnpenenuTs nmepuo;1 KojaeoaHuH.

a) 0,063 ¢

0) 63 c

B) 6,3 ¢C

r) 0,63 ¢

1) 100 ¢

52. Merammmyeckas IJIacTHHA Maccoil M KOJIEOJSTCS OTHOCHTEIBHO OCH,
pacnojoxeHHoN Ha pacctossHuM L oT e€ nentpa macc. Kakas hopmyna onpeznenser eé
nepuo KojaeOaHui?

a)T=27T\/Z
g

6)T =21 |2
L

B)T = 21 /ngL
T =2n /L
mgL

n) T =2m,/Lmg

53. Masaruauk coBepuiaeT 120 xosnebanuii B MuHyTy. KakoBa yacToTa v U Iepuoj
konedanuii T (B cucreme CU)?

a) T = 0,008 v =120
6) T =60 v =120
B) T=1 v=120
NT=2 v=0,5
mT=05 v=2

54. Bwibepute npaBunbHoe cyxnaenue (E, H u V — BekTtopa s1eKTpu4eckoro u
MAarHUTHOTO MOJIEH U CKOPOCTH BOJIHBI):

DJIEKTpPOMarHuTHas BOJIHA B BaKyyMe. ..

a) npojoibHa, mockoibky E || H.

0) npomaoJsibHa, mockoybky E || H || V

B) mornepeyHa, nockoibky E nepnenauxynspao H

r) nonepeuna, nockosbky E u H nepnenauxynsapusr V

J1) MOKET OBITh U TPOJOJIbHOM, U TIOTIEPEYHOU

55. Kakyw [MHY BOJIHBI B HAHOMETPAaxX HMMEET JJIEKTPOMArHUTHAs BOJIHA C
. 14
gactoToit 6-10™" I'y B Bo3myxe? (OTBET — LI€JI0€ YUCIIO)

56. B Tabnwmiie mpeacTaBieHbl NAHHBIE O TMOJOXXEHUU TPy3a TOPHU30HTAIHHOTO
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NPYXKUHHOTO MasTHHKA, KOJeOromerocs BAoias ocu Ox, B pa3Hble MOMEHTHI BPEMEHHU.
Bri6epute u3 crucka 1Ba MpaBUIbHBIX yTBepxkAeHUA. OTBET HamMcaTh B BUJAE YKCIA, B
KOTOPOM MeHblIasi udpa nepBoi, Hanpumep, 25

tc/0 0204|0608 1012 14|16 |18 |20 (22 |24 |26 |28 3032

X, |0 |5 9 12 (14 |15 |14 |12 |9 S) 0 5 (-9 |-12 |-14 | -15 | -14
MM

1) mpu t = 3 ¢ moTeHIMANIbHAS SHEPTUS IPY>KUHBI MUHUMAaJbHA
2) [lepuon xonebaHmit paBeH 2 ¢

3) mpu t = 1 ¢ KMHEeTHYECcKasi PHEPTUs IPpy3a MaKCUMaJIbHa

4) Amrmutyaa koiaebaHuii rpy3a paBHa 15 Mmm

5) lMonHas MexaHU4ecKas SJHEPTUs MapruKa 0CTaETCsl TOCTOSTHHOMN

57. CkoJIbKO MPOTOHOB (p), HEUTPOHOB (N) U AJIEKTPOHOB COACPKUT aTOM
OCHOBHOTO U30TOIa Xpoma?

33 JZ.,U04
Cepa Xa
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
n)p=24,e=24,n=28

58. Uto o3HauvaeT MoHATUE KpacHas rpaHunia Gorodddexra?

a) IIpu potorddekre uznyqarorcs GOTOHBI KPACHOTO IIBETA

0) [Ipu wacrote, 6ombieit kputnueckon GotTodPdekT He HabIogaeTCS

B) [Ipu vacrote, MmeHbIeH kpuTueckon pororddexT He Habmo1aeTCs

r) [Ipu nnvHe BOIHBI, MeHbIeH KpuTudeckoi ¢hotorddext He HabmonaeTcs
1) KpacHblii cBeT He BbI3bIBACT POTOIPGHEKT

59. Ilepuon monypacnajga paauoakTUBHOTO 3yieMeHTa 2 nHs. Kakas qons atomoB
pacnaaércs uepe3 4 qusA?

a) 100%

0) 75%

B) 50%

r) 25%

n) 10%

60. Jliuaa BOJHBI, MpU KOTOpou mpekpamaercs ¢dotodddext, paBHa 330HM.
Hatimute paboTy BbIX0/1a DIEKTPOHOB.

a) 6-10%° Ik

6) 6:10% JIx

8) 9,9-10° JIx

r) 1,810 ik

1) 9,9-10% Ik
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22 .
61. Jlazep momnocthio 30 Bt ucnyckaer 10°° ¢oronos 3a 10 cexynn. Haiiaure
JUTMHY BOJIHBI U3Jy4YeHHs B HaHOMeTpax. Mcnonb3oBaTh 3HaueHne nocTosHHoi [lnanka

h=6,6-10"

62. JlaBnenue U TemriepaTypa rasa B cocyie BeIpociu B 4 paza. Kak uzmeHumics
00bEM raza? (Macca raza HEM3MEHHA)

a) yBenuuuiiach B 16 pas

0) yBenuuuiach B 4 paza

B) yMeHbIIIWIACh B 16 pa3

r') yMEHbIIMIAch B 4 pa3a

1) He U3MEHUJIACH

63. JlaBnenue Taza B cocyae BwIpociio B 4 pa3a. Kak wusMeHuwnach
CpeHEeKBaJpaTUiHas CKOPOCTh €r0 MOJICKYJ?

a) yBeIU4HIIach B 2 pasza

0) yBenuuuiach B 4 pasa

B) YMEHBIIIWIIACH B 2 pa3a

I') YMEHbIIWIAach B 4 pa3a

1) HE U3MEHUJIACh

64. Temneparypa rasa nonusuiach B 4 pasza. Kak n3MeHunacb KuHETHYECKas
DHEPIUs €ro MOJIEKYJI?

a) YBeJIMUMWJIach B 2 pasa

0) yBenuuuiach B 4 pasza

B) YMEHBIIIWIIACH B 2 pa3a

') yMEHBIIWIACH B 4 pa3a

1) HE U3MEHUJIaCh

65. ['azy cooOmieno konuyecTBO TemioThl 800 JIk, mpU 3TOM €ro BHYTPEHHSIS
sHeprus Bozpocia Ha 300 [Ix. Kakyto paborty coBepiiui ras (B JxOymsix)?

66. I'a3 B repmetnunoM Oanione npu 27C umeer aasienue 1 atmocdepy. Kakoe
JaBiieHHe OyJeT y rasza, ecjiv ero temrneparypa nossicutcs Ha 300C (B atmocdepax)?

67. ICTOYHUKHN KOTEPEHTHBIX BOJIH C JJIMHOM 4 M Pacroyiararorcs B TOYKax A U
B. Ycunenue unu ymMeHbllIeHUE aMIUTUTY/IbI KoJieOaHuii HabmomaeTcs B Touke C, ecnu
AC=28m, BC=34m?

a) YcuieHnue

0) Ocnabnenne

B) [IpoMexxkyTOUHOE COCTOsIHUE

r) HeBO3MOKHO OTBETUTH

68. Ilokazarenb mpenomieHUs MEpBOMl cpenbl paBeH 1,2, a BTopoil cpenbl 2,4.
Vkaxxkutre, B KaKOM HalpaBiI€HUU [IOJDKEH pPACHPOCTPAHITHCS CBET, YTOOBI OBbLIO
BO3MOKHO TIOJIHOE€ BHYTPEHHEE OTpPaK€HHWE, U YEMy paBEH TMpEIeNbHbIA Yroi
MIPEJIOMIICHUSA ?

a) 13 nepBoii cpenbl BO BTOPYHo, 90 rpamycoB

0) U3 nepBoii cpeabl Bo BTOpyto, 60 rpamxycoB

40



B) U3 mepBoii cpeanl Bo BTOpyto, 30 rpaaycoB
r) 13 BTOpOI Cpeasl B nepByto, 60 rpagycos
1) 13 BTOpOI cpensl B iepByro, 30 rpaaycoB

69. JIHeBHOU CBET MPOXOIUT Yepe3 2 MOJSpU3aTopa, Yyroia MEXay ONTHYECKUMU
OCSIMU KOTOpBIX cocTaBisieT 60 rpagycoB. Bo CKoIbKO pa3 yMEHBIIUTCS HHTEHCUBHOCTD
cBera’?

a) B 2 paza

0) B 4 paza

B) B 6 pa3

r) B 8 pa3

n) MaTeacuBHOCTh OyaeT paBHa 0

70. BcraBbTe HYykHOE ciioBO. HaOmiofeHune pagyHOW OKpacKd TOHKOW MIIEHKU
npu €€ OCBEIIEHUHU OETBIM LIBETOM OOBSICHIETCS SBICHUEM. ..

71. AOcComIOTHBIN MOKa3aTeiab MpelomiieHust cpeabl paBeH 1,5. Uemy paBHa
CKOPOCTb CBETA B 3TOM cpeje?

a) 3-10° m/c

6) 4,5-10° m/c

B) 2-10° m/c

) 1,5-10° m/c

1) 2,25-10° m/c

72. Tlo xakoil opmysie MOKHO HAWTHU BEIMYMHY TOKAa KOPOTKOI'O 3aMbIKaHUs
HWCTOYHHMKA TOKa?

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

B) | =Ulr
r)l=¢R
n)l=g¢/r

73. CxonbKO Teria BbIACIUTCS 32 2 MUHYTHI NpU nipoTekannu Toka 0,3 A depes
pesuctop cornpotupieHueMm 10 Om?

74.Ha pucynke D/IC u BHYTpEHHE CONPOTUBICHHUE KAXKIOTO MUCTOYHUKA TOKA
onnHakoBbI M paBHbI € =3 B, r =1 OM. R =2 Owm. Uemy paBHsETCS TOK B LIenn?

i

| —
L —

75. UeMy paBHa pa3HOCTh MOTEHIMAJIOB MEXIY TOukamMu A U B Ha cxeme Ha
pUCYHKE?
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76. Ha namnouke Hanucano 200B, 40Bt. KakoBo €€ conpoTHBIEHHE B XOJOIHOM
COCTOSIHUU?

77. YcTaHOBUTE XPOHOJIOTHYECKYIO MOCIEI0BATEILHOCTh OTKPBITUS 3aKOHOB
bu3uKy:

a) 3akoH ABOraapo

0) 3akoH Amnepa

B) 3akoH Apxumena

r) 3akoH Kynona

n) 3akonbl Qapajes

BOl'[pOCLI JJIA IOATOTOBKH K TECTOBBIM 3aJaHUAM

1. Mexannueckue KoJjieObaHUsT M MX [apaMeTpbl (YacToTa, TMEpUO.).
Konebarenbubie cuctembl. CBOOOHBIEC KOJIEOAHMUS.

2. PU3NUECKUN MAATHUK, MATEMAaTUYECKUN MasATHUK.

3. [Mapmonnyeckue konebanus. JuddepeHnmanbHoe ypaBHEHHE U MPUMEPHI

TAPMOHUYECKUX OCHUIUISITOPOB (MAITHUKU UM AJIEKTPUUECKUHN KoJIeOaTEIbHBIA KOHTYP).
Awmrutyna u $aza. DHeprus KojiedaHui.

4, Koneb6arenbupiit  koHTYyp. CBOOOJHBIE TrapMOHHMYECKHE KoOJieOaHUS B
AIEKTPUYECKOM KOHTYDE.

S. CnoxxeHre TrapMOHMYECKMX KOJIEOAHMH  OAHOrO  HANpaBlIEHUS H
OJIMHAKOBOW 4acTOThI. bueHus.

6. CBoOoHbIE 3aTyXaroue KoueOaHus U UX XapaKTePUCTUKH.

7. BoiHyX/1€eHHbIE KOJI€OaHMsl, pe30HaHC. AMIUIUTYAA U (a3a BBIHYXICHHBIX
koseOanuil. [[puHUIKITBI paIuOCBsA3HU U TEJIEBEIAHU.

8. BonnoBele mponeccel. Bommbl B ynpyrou cpene. llpomonsHbeie n
MONEPEYHbIE BOJIHBIL. 3BYK. YIbTPa3ByKOBas 1€()EKTOCKOMHUS.

9. [Inockast rapMoHMUYECKass BOJIHA M €€ XapaKTepUCTUKU (IJIMHA BOJIHBI,

BOJIHOBOE YHCJIO M BOJHOBOW BEKTOp, (ha3oBas CKOPOCTb, YpPaBHEHHE BOJIHBI).
YpaBHEHUE BOJIHBI.

10. Cnexrtp curnana. HopmanbHas M aHomanbHas aucrepcus. ['pynmoas
CKOpOCTb.

11. DHeprus BOJIHBI, MOTOK SHEPTUHU, TUIOTHOCTH YHEPTHUHU.

12.  Dddexr Homiepa

13.  OcHOBHBIE CBOMCTBa 3JEKTPOMArHUTHBIX BOJIH. [loTok sHepruu. Bekrop
Ymosa-IloiinTuHra. [[elicTBrE IEPEMEHHBIX AIEKTPOMArHUTHBIX IIOJIEH HA YEJIOBEKA.

14. Teomerpuueckas  onrtuka. [lokazatens  mpenomieHHs.  3aKOHBI
NPSMOJIMHEMHOIO pacnpocTpaHeHusi cBera (oTpaxeHue, npenomienue). I[lomHoe
BHYTPEHHEE OTPAKEHHUE.

15. HurepdepeHiuss cBeta. YCIOBUS MakKCUMymMa W MHUHUMyMa IIpH
untepdepeniun. Pacuer wuHTEpPEPEHUMOHHONW KapTHHBI OT JABYX HCTOYHHKOB.
Ontuueckas qnuHa mytd. Konbsua HeroToHa.
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16. HUcnonb3oBanue wuHTepdepeHIMM CcBeTa B TexXHUKe. [omorpadusi.
HNuTtepdepeHimonHbpie METOABI KOHTPOJIS TOBEPXHOCTH. [IpocBeTiieHHas ONTHKA.

17.  Judpaxuus ceta. [Ipunnun [roirenca-Openens. YcnoBus HaOII0ISHUS
nudpaxiyu.

18. JludpaxumnonHas pemietka. Vcronb3oBaHue IU(PpPaKIMOHHBIX PEIIETOK B
CHeKTpalIbHBIX prbopax. Paspemaromias crnocoOHOCTh ONTHYECKUX MPUOOPOB.

19. Judpaxkuus  2JIEKTPOMAarHUTHOTO  H3JIY4YeHUST  Ha  TpPEXMEpHOM
mudpakimonHort  pemerke. dopmymna  Byneda-bparra. U3ydenuwe  CTpyKTYphI
MaTepHaioB TU(GPAKIIMOHHBIMU METOJIAMHU.

20. TemmoBoe w3mydeHHue. AOCOIIOTHO YEpHOE TENO. 3aKOHBI H3ITYYCHUS
yepHoro Tena. TermmoBu3opsl. Mcnonb30BaHue TEMIOBU30POB A1 KOHTPOJIS MOE3IHOTO
COCTaBa, B 1€(PEKTOCKOIIUU COOPY>KEHUH.

21. KsanrtoBas npupoja ceeta KBanTtoBas runotesa u popmyna [Tnanka.

22. Tlonspuzamus cBeta. EcTecTBEeHHBIH M TMOJSPU30BaHHBIN cBeT. [IBoitHOE
nyuenpenomienue. [lomsgpuzanus cBeta npu oTpakeHnu. 3aKoH bprocrepa.

23. Ilonspounsl W moOJISIpU3aIlMOHHBIE MPU3MbL. 3akoH Maitoca. Bpaienue
IJIOCKOCTHU nosipu3anuu. CaxapomeTrpusi.

24.  ®otoaddekr. 3akoHsl (ororddexkra. YpaBHeHHe DUHIITEHHA IS
BHeUIHero Gorodddexra. PoToINEKTpUUIECKUE MPeoOpa3oBaTeNn B TEXHUKE.

25. Macca u umnynbe GotoHa. OTpaskeHHe U MOTJIONICHUE CBETA.

26. Ctpoenue atoma. ['mmore3a bopa. 3akoHBl W3Iy4eHHUS U TOTJIONICHUS
KBaHTOB. Du3nUeCcKUe OCHOBBI palbOTHI J1azepa. OCHOBHbBIE XapaKTEPUCTUKH JIA3€PHOTO
u3iydenus. [[puMeHenne n1a3epoB B TEXHUKE U TEXHOJIOTUH.

27. CtpoeHrne W CBOWCTBAa aTOMHBIX sjep. MaccoBoe W 3apsa0BOE YHCIA.
JledekT Macchl U 3HEprus CBs3H AApa. PaanoakTMBHOCTh. PopMyIbl CMEIIEHUS. 3aKOH
PaAMOAKTUBHOTO pacnaja.

28. VmpapnseMble W HEyIpaBiseMble siiepHble peaknuu. llemHas peakuus
nenenust anep. llonsthe o snepHou >HepreTuke. Peakius cuHTE3a aTOMHBIX SIED.
[IpoGnema ynpaBiseMbIX sIIEPHBIX PEAKIIU.

29. MUneanpHbIil Ta3. YpaBHEHUE MOJICKYJISPHO-KHHETUYECKON TEOPUHU Ta30B.
CpenHsisi KHHETUYECKasi SHEPrus MOJIEKYJ. YPaBHEHHE COCTOSIHUSI MJEAJIbHOIO Tasa.
N3ompoueccsl.

30. Tepmomunamuka. TepMmoauHaMuyecKkue mapameTpbl. BHyTpeHHsIsT SHEprus
u paboTa rasa.

31. TIlepBoe Hauano TepMOAWHAMUKH. AIMabaTHUECKHUd TpOIecC. Y paBHEHHE
IlyaccoHna.

32. Bropoe Hadano TepMoguHaAMUKU. DHTpomusA. CTaTUCTHYECKOE TOJKOBAaHNE
BTOPOT0 Hayajga TePMOJUHAMUKH.

33. Peanpnpie rasel. llpenensl MPUMEHMMOCTH 3aKOHOB HJICATBHOTO Trasa.
Ypasuenune Ban-nep-Baanbca. Oxuxenue razos. Mcnonb30BaHUE CKUXKEHHBIX Ia30B B
TEXHUKE, OBITY, MEUIIUHE.

34. Temnoeeie nBurarenu u ux KIIHA. Huxkn Kapuo m ero KIIH s
UJIeaJIbHOrO rasa.

35. VYMerp modyyaTh YpaBHEHHE TapMOHHYECKHX KOJEOAHWH pa3InyHBIX
(M3UYECKUX MPOIIECCOB

36. VYwmerp 3anuchiBaTh (GOPMYITY TAPMOHUYECKOTO KOJEOAHHS W OMpPEnesiTh
€ro MmapameTpbl

37. YMerpb 3anuchiBaTh (HOPMYNy CBOOOJHOTO 3aTyXaromIero KoJieOaHus u
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ONpPENENATh €r0 NapaMeTpbl

38. VYwmertpb uccnenoBaTh KoseOaHUs PU3NIECKOTO U MPY>KMHHOTO MasiTHUKA

39. VYmerp 3anuchiBaTh (OpMyNy TUIOCKOW BOJHBI M ONPEAESATh €ro
napameTpbl

40. YMeTh NpUMEHSTH 3aKOHBI T€OMETPUUECKON ONTUKH

41. VYMeTb paccuuThiBaTh HMHTEPPEPEHIMOHHYIO KApTUHY JJs  JABYX
VUCTOYHHUKOB U TOHKOU IUIEHKU

42. YMeTh UCIONb30BaTh TUPPAKIMOHHYIO PEMIETKY JJI ONPEASICHUS JITUHBI
BOJIHBI CBETA

43. YMeTh TUpHUMEHATH (PU3UYECKHE OCHOBBI pabOTHI Jiazepa, OCHOBHBIC
XapaKTEPUCTHKU JTA3€PHOTO U3ITYUEHUS.

44, YMeTh omnpenensiTb MacCOBOE€ M 3apsiOBOE YHMCIIa, COCTaB slpa. 3aps,
pa3Mepbl 1 Macca aTOMHOTO s/Ipa.

45.  YMeTh NPUMEHATH 3aKOH PaJMOAaKTUBHOTO pacnaja. OnpenensaTh sepHble
pEaKLMH U 3aKOHBI COXPAaHEHHS.

46. VYMeThb NPUMEHSATh OCHOBHOE YPaBHEHUU MOJEKYISIPHO-KUHETHYECKOM
TEOPHH UJICATBHBIX ra30B. Onpenenars CPEAHIO KBaPATUYHYIO CKOPOCTh MOJIEKYI.

47. YMeTh NpUMEHATh YpaBHEHHE COCTOSHUSA HaeaabHOro rasa Knamelipona —
MeHnzeneeBa 1 U30IPOLIECCOB

48. IIpumeHeHHE 3aKOHA PAaBHOMEPHOTO PacIpeiesICHUs] JHEPTUU 110 CTETICHIM
cB000bI. OnpeseneHne cpeHe KUHETUYECKON SHEPTUU IBHKEHUS OJTHOM MOJIEKYJIbI.

49. VYMeThb NPUMEHSITh TEPMOJMHAMUYECKHI METOJ HCCIEIOBAHMS, TMEPBOE
Hayajuo TEPMOJAMHAMHUKU. YMETh ONPENENATh padoTy raza npu U3BMEHEHUH €ro o0béma,
KOJIMYECTBO TEIJIOTHI.

50. Haxoautp pabOTy HAEATHLHOTO Ta3a MPU Pa3IUYHBIX H30MpPOIEccax.
I'paduueckoe nzodpaxkenue padotel. [IprMeHeHne nepBoro 3aKkoHa TEPMOJAUHAMUKH K
u30Ipoleccam

51. IlpuMeHsTH BTOpOE HaYaa0 TEPMOJAUHAMUKHU.

52. OmpenensiTh YUCIO CTEMEHEW CBOOOJBI MOJIEKYJbI. [IpuUMEHSTh 3aKOH
PaBHOMEPHOTO PacHpeIesIEHUs] YHEPTUH 110 CTETIEHSIM CBOOO bl MOJIEKYIL.

53. Onmnpenensitb Ccuibl U TOTEHUUATIbHAs HSHEPTUs MEXKMOJIEKYJISIPHOTO
B3anmozencteus. [Ipumensate ypaBHeHne Ban-nep-Baansca.

54. Ilpumensts ypaBHeHue Ilyaccona, 3amuch QopMyIsbl MEpBOro Hayaya
TEPMOJUHAMUKY JIJIS1 Pa3JIMYHBIX BUJIOB MPOIIECCOB.

55. Omnpenensate oOpatuMble U HeoOpaTuMble mpoiecchl. [IpUMeHATh LUK
Kapno u ero KIIJI nns naeansHOro rasa.
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