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

1.1. Ileau u 3agaum JTUCHUIJINHBI

Ienb: M3IOKUTH B KpaTKo popMe Kypc KiaccCHUueckou oOIel Gpu3uku,
npuaaBasi eMy COOTBETCTBYIOlIee Oyaylied CrnenuansbHOCTH MPOQECCHOHATBHOE
HaIpaBjeHHe. 3a1auu:

* Pacmimputh cBefieHNS, BXOISIINE B IPOTPAMMYy CPEIHEH IIKOJIBI KaK 10
Kypcy o01e pu3nku, Tak ¥ B IPUKJIATHOM HaIIPaBICHUH.

* [lokazaTh pUMEHUMOCTh TU(DPEPEHIIMATHEHOTO W WHTErPATHLHOTO HC-
YHUCIIEHUSI U Jp. CBEIEHUH M3 Kypca BbICIIEH MaTeMaTHUKU (COTJIacHO MporpaMme
Kypca JJid CTYJEHTOB JaHHOW CHEUaTbHOCTH) MPU U3JI0KEHUSX OCHOBHOI'O MaTe-
puana rno Qu3mkKe.

* [To3HakOMUTDH U JaTh OCHOBHBIC HABBIKHU: a) pabOTHl C U3MEPUTEIbHBIMU
WHCTPYMEHTaMH U mpudopamu; 06) 0OpabOTKK pe3yibTaTOB JIAOOPATOPHBIX PabOT
U UX aHalin3a; B) PEIICHUS MPUKIAAHBIX 3a/1ay; I') IPUMEHEHUsI PU3NYECKUX 3aKO-
HOB JUIsl OOBSCHEHWM MPUPOJHBIX MPOLIECCOB, SBICHHUM, pabOThl TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB.

®usuka UrpaeT HCKIIOYUTEIIBHO BAXHYIO pOJIb B TEOPETUUECKOU
MOJITOTOBKE CHEIHAINCTOB PAa3IMUHBIX CHenuaibHoCcTe. Permenue Qusnyeckux
3a/1a4y crocoOCTBYeT (POPMUPOBAHUIO Y CTYJAEHTOB HH)KEHEPHOTO MBIIUICHHUS, O€3
KOTOPOrO HEBO3MOXKHA YCIellHas paboTa Ha >KEJIE3HOJOPOXKHOM TPAHCIIOPTE,
MIPOMBITIUICHHBIX MPEANPUATHSAX U B IPYTUX OTPACIISIX HAPOTHOTO XO3SHCTBA.

1.2. Komnerenuuu odyuamwierocsi, popMupyemMbie B pe3yjibTaTe
O0CBOCHUSA TUCUMILIMHBI (MOYJIS)

HNuaukartop Pe3yibTaThl 0OCBOEHHS YUEOHOM M CIUIIIHUHBI

OIIK-1: CnocobeH pemiath MHXXEHEPHbIE 33Jaud B MPO(ECCUOHATBHOU NEATEIbHOCTH C HUC-
I10JIb30BAHNEM METOJIOB €CTECTBEHHBIX HAYK, MATEMAaTHUECKOT0 aHAJIN3a U MOJIEIIMPOBAHUS

OIIK-1.2. Ilpumensier oc-  |3HATh:

HOBHBIE MTOHATHS U 3aKOHBI |- OCHOBHbIE (DM3UYECKUE SBJICHUS, €AUHUIBI U3MEpEHUs (uznye-
€CTECTBEHHBIX HayK JJIs CKHX BEJINYMH;

pelIeHns NPeAMETHO- - (hyHIaMeHTaIbHbIE MTOHATHUS, 3aKOHBI U TEOPUHU KJIACCHUECKOW U
npoUIBHBIX 33724 COBPEMEHHOU (PU3UKH;

- OTIBITHBIE 0OOCHOBAHMS OCHOBHBIX (PU3MUYECKUX 3aKOHOB.

YMmeTh:

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

- IPUMEHSTH METOBI IKCIIEPUMEHTAIBHOTO UCCIIeIOBaHUS (PHU3H-
YECKUX SIBJICHUH, IIPOIIECCOB U OOBEKTOB;

- aHAIM3UPOBATH PE3YIHTATHI HCCIEIOBAHUS.

Baaners:
- METOJIaMH TEOPETHYECCKOTO UCCIIEOBaHMS (PU3HMUCCKUX SIBICHHH,
MPOLIECCOB U 0OBEKTOB
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- METOJIaMU KCIIEPUMEHTAIBHOTO UCCIICI0BaHMS (HUIUUSCKHUX SIB-
JICHUH, TIPOLIECCOB H 0OBEKTOB
- MaTeMaTHYECKUMH METOITaMU PEIICHHS THITOBBIX 33134

OIIK-1.3. Ilpumensier ecte- |3HATh:

CTBEHHOHAYYHbIE METO/Bl |- METOJUKY IIPOBE/IEHUS SKCIIEPUMEHTOB

TEOPETHUYECKOTO U IKCIEe-  |-OCHOBHOE 000pYyIOBaHME ISl IPOBEACHHS SKCIIEPUMEHTOB
PUMEHTAJILHOTO MCCIIEeI0Ba- |- MaTeMaTUYeCKHE METOAbl 00OpaObOTKHU TaHHBIX

HUSL 00BEKTOB, IPOIECCOB,
SBJICHUI; IPOBOAUT HKCIIE-
PUMEHTBHI 110 3aJaHHON Me-
TOJIMKE U aHAJIU3UPYET pe-
3yJbTaThI

Ymern:

- IPOBOANTH (PU3NYECKUE U3MEPEHHUS

- 00pabaThIBaTh pe3yabTaThl (PU3MUECKUX U3MEPEHUIT;
- IPE/ICTABIATh PE3YJIbTAThl AKCIIEPUMEHTA

Baagern:

- METOAMKON OCTAaHOBKU (PU3NYECKOTO SKCIIEPUMEHTA

- METOJaMHU pacyeTa MOrPEIIHOCTEN U3MEPEHHUI NPU NPOBEACHUN
(U3UYECKOro SKCIEPUMEHTA.

- HABbIKaMHM aHAJIN3a DKCIIEPUMEHTAIbHBIX JAHHBIX

2.MecTO TUCHUILTAHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl
VYyebnas aucturuinHa dusuka OTHOCUTCS K JUCHUILIMHAM O0s3aTebHON
yactu bioka 1. Jlucuumiusel (MOIyNH) U SBJISIETCS 00s3aTEILHON I U3yUYEHUS.

Kon HanMeHoBaHMe JUCHHMIINHBI Koabl popmupyeMbIx KoMIe-
AUCHHUILINHBI TeHIH
OcBauBaeMasi JUCHHUILINHA
51.0.10 | duzuxa | OIIK-1 (OIIK-1.2, OIIK-1.3)

IlpexmecTBy0mMe AUCHHNIMHBI

‘ Z[I/ICL[I/IHHI/IHB. IIKOJIBHOT'O KypCa «Dusnka» ‘

JIMCUMIUIMHBI 0CBaMBaeMble NapaslieibHO

[Her |

Mocaenywuue TUCHMIIIIMHBI
51.0.15 Xumust OIIK-1 (OTIK-1.2, OIIK-1.3)
b1.0.17 TennorexHuka OIIK-1 (OIIK-1.2, OIIK-1.3)

BrinosiHeHue u 3ammTa BITYCKHOM KBaJIH-
(uKaoHHON paboOThI

B3.01(1) OITK-1 (OITK-1.2, OTTK-1.3)

3.00beM AUCHUILTHHBI (MOIYJIsI) B 3a4€THBIX ¢IMHUIAX C YKa3aHHEM KoJinve-
CTBA aKaJeMH4YECKUX YaCOB, BbIIeJeMbIX HA KOHTAKTHYIO padoTy 00y4aro-
LIMXCH ¢ nmpenogasaresieM (10 BUIaM Y4eOHBIX 3aHATHI) M HA CAMOCTOSATE/Ib-
HYI0 padoTy 00y4arImmuxcs
3.1. PacnpenesieHue o0 beMa y4eOHOI TMCUMILUIMHBI HA KOHTAKTHYI0 padoTy ¢
npenogaBarejeM U CaMOCTOATEIbHYI0 padoTy 00y4armuxcs

Bun yue6HOi paboTh Bcero gacos o Kypcbl
y4eOHOMY TUTaHy 1
OO611ast TPyA0EMKOCTh AUCHUTITUHBIL:
- 9acoB 288 288
- 3aUETHBIX €IUHUI] 8 8

KonTakTHas padora odyuarommxcsi

31,4 31,4
¢ mpenojaaBaresieM (Bcero), 4acoB




U3 Hee ayoOumopHbvle 3aHAMUS, BCe20 31,4 31,4

B T.4.:

JIEKIIUA 12 12

MPAKTUYECKUE 3aHATHS 8 8

JabopaTopHbBIC PAOOTHI 8 8

KA 0,8 0,8

KD 2,6 2,6
CamocTrosiTeIbHAS MOAT0OTOBKA K IK3aMeHaM 104 104
B MIEPHOJ] IK3aMEeHAIHOHHOM cecCUM (KOHTPOJIb) ’ '
CamocrosiTejibHasi padoTa (Bcero), 4acon 246,2 246,2
B T.4. HAa BBINIOJIHCHUE!

KOHTPOJILHON PaOOTHI 18 18

pacueTHoO-TpaduIecKoil paboThI

pedepara

KypCOBO# pabOThI

KYpPCOBOT'O IIPOEKTA
Bupl mpoMeKyTo4YHOTO KOHTPOJIA Ok3, 3a OKk3, 3a
Texyumuil KOHTPOJIb (BUA, KOJTHUYECTBO) K(2) K(2)

4.Copaep:xkanue TUCHUILIHHBI (MOIYJIf1), CTPYKTYPHMPOBAHHOE 10 TEMaM
(pa3nesiam) ¢ ykazaHueM OTBeJIE€HHOI0 HA HUX KOJIMYECTBA aKaJeMUYeCKUX
YacoB M BHA0B Y4eOHBbIX 3aHATHI
4.1. Tembl U KpaTKoOe coJiepKaHue Kypca

Tema 1. MEXAHUKA
1. OcHoBHBbIe NMOHATHSA MexaHMKU. KuHemMaTMka mnocTynmareJibHOro W
BpalIATEJIbHOT0 ABHKEHMSI
Pasmepuoctu. Cucrema enunun, CU. Cucrema otcuéra. MarepuanbHas TOU-
ka. Pangnyc BekTop. CkopocTh, yckopeHue, [lepemenienue. YpaBHEHUS NIBHKCHUS

2. Ilnnamuka TBepaoro rejaa. 3akoubl HploToOHA M BpaleHus.
Nuepuuanbabie cucteMbl otcuéra. [lepBbiit, BTOpoM, TpeTuil 3akOHbI HbrOTOHA.
JlnHaMuKa BpalmateabHOro JIBWKEHUS. MoMeHT cuiibl. MoMeHT umiryibca. Mo-
MeHT uHepuunu. Teopema IlTeitnepa. OCHOBHOM 3aKOH AMHAMHUKHU BPAIaTEIbHOTO
JBH>KEHUS B CIIy4ae CUCTEMBI TOUEK U B CIydae TBEPAOro Tena. Cuibl yIpyrocrty,
TPEHUsI, CONPOTUBJIEHUS U TATOTEHHUs. 3aKOH CYXOIO TpPEHHUsA. 3aKOH AMOHTOHA.
Cuna conporuBneHus. 3akoH Crokca. JInHeinsbIil 3akoH ['yka. 3aKOH BCEMUPHOTO
TATOTEHUs. Bpruuciaenre BTOpoil KOCMUYECKON CKOPOCTH.

3. PaGora u 3Heprusi. MomHOCTh. 3aKOH COXpPAHEHUSI JHEPIMH B MeXa-
HHKe.
[Tone cun. KoHcepBaTUBHBIE 1 HEKOHCEPBATUBHBIE CUJIbI, TpUMEPHI. [loTeHmanb-
Hasg sHeprus. lloTeHnumanbHas SHEpPrusi B MOJIE€ CUJI TSHKECTH, MOTEHIMAIbHAs
DHEPTUs YIpyro aeGpopMUpOBaHHOTO Tena. KuHeTudeckas SHEprus Tena mpu Io-
CTyNaTeIbHOM U BpallaTeIbHOM JBHKCHUHU.
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4. 3aKOHBI COXpaHEHHUS] MMIIYJIbCA, MOMEHTAa UMILYyJibca. OCHOBBI peJisi-
TUBUCTCKOM MEXaHHMKHU.
Nmnynece. IlocTynarel DWHIITENIHA B CHEUUAIBHOW TEOPHUH OTHOCUTEIBHOCTH.
[IpeoOpazoBanus ["amies B kinaccudyeckoit Mmexanuke. [IpeoOpazoanus Jlopenia.
CnenctBust u3 npeodbpazoanuii Jlopenna. CrnoxeHue CKOpOCTER B CIELUATBLHOM
TEOPUU OTHOCUTENBHOCTU. PensituBucTCKas auHamuka. [lomHas sHeprus tena B
CIEHHUAIBHOW TEOPUU OTHOCUTEIBHOCTH. JHEPIUsl MOKOs, KHHETHYECKasi IHEPTHUS
Tena. CBsi3b PENISITABUCTCKON SHEPTUH U UMITYJIbCA.

Tema 2. QJJIEKTPUYECTBO U MATHETU3M
5. DJIeKTpOCTAaTHKA. DJIeKTPUYECKOe MmoJIe.
3aKOH COXpaHEHUsl JJEKTpuueckoro 3apsana. 3akoH Kynona. Hanpssx€HHOCTB
AIEKTPUUECKOTO MO, [I[pUHINAT Cynepmo3uIuu 3eKTpUIecKoro mosist. CHIIOBEIC
JUHUU. DJICKTPUIECKOE MOJIe B MPOBOJHUKAX U AMAJIeKTpuKax. Teopema ["aycca.
[Tpumepsl MpUMEHEHHS] TEOPEMBbL. DJIEKTPUUECKUIN TUTOIb. BekTop mosspu3oBaH-
HOCTH. BEKTOp 27€KTPUUIECKOTO CMEIICHHUS.

6. Kongencaropbl. JHeprusi ¥ NOTEHIHUAJ JIEKTPHIECKOT0 MOJIs
CBs13bp NOTEHIMAJIA U HANPSHKEHHOCTH. [IpuHIMI cynepno3uuuu s NOTEHIHANA.
OKBUIIOTEHIMAIBHBIE JIMHUHU. OJIEKTPOEMKOCTh IPOBOJHHKA M KOHIEHCATOPA.
[Inockuii koHAeHcaTOp. DHEprus KoHjeHcaropa. OO0bEMHAs MIOTHOCTh HEPTUU
anekTpudeckoro nojs. CoeAMHEHUs! KOHAEHCATOPOB

7. I1oCTOSIHHBIN JJIEKTPUYECKHUI TOK.
3akoH Oma Ui OJHOPOJHOTO Y4acTKa UEMHU. DIEKTPUIECKOE COMTPOTUBIICHUE. 3a-
koH Oma B auddepenuuansHoit Gopme. D.a.c. 3akoH Oma 11 HEOJTHOPOTHOTO
y4acTka menu. 3akoH Oma aiis nojHou nenu. CoeAuHEeHUsT pe3UCTOPOB. 3aKOHBI
Kupxroda. 3akon J[>xoyns — Jlenma.

8. MaruuTHoOE 1MoJiIe ¥ €ro XapaKTePUCTHKHU
BekTop MHIyKIIMM MarHuTHOTO TOJIsL. JIMHUA MHAYKIIUA MarHUTHOTO 1o, [IpuH-
Ui cynepno3uuuu. 3akoH Ammepa. 3akoH buo — Caapa — Jlannaca, npumepsl
€ro NpUMEHeHUs. MarHuTHbI MOMEHT BHUTKA C TOKOM. Teopema O HUPKYJSALUU
BEKTOPAa MAarHUTHOW MHAYKIIMUA. MarHuTHOE MOJIE B BEIECTBE. BEKTOp HAIPsKEH-
HOCTH MarHUTHOTO ITOJIA.

9. duiekTpoMarHuTHast MHAYKUMA. CaMOMHAYKUIMS
Marnutseii notok. IIpaBuino Jlenua. MHnyktuBHOCTH. THIYKTUBHOCTH TOpOHA.
DHEpPrusit MarHuTHOTO MoJisA. J[efiCTBHE MarHUTHOTO TOJISL Ha ABWKYIIMICS 3apsl U
toku. Cuiiel Amniepa u Jlopenna. Pabora no nepemeriennio mpoBOAHUKA ¢ TOKOM
B MarHuTHOM noje. Cucrema ypaBHeHHI MakcBesa.



Tema 3. PU3UKA KOJEBAHUM U BOJITH

10. MexaHnn4ecKue M 3JIEKTPOMATHUTHBIE KOJI€0AHUA U BOJIHBI.
["apMonnyeckue kojaebanus. YpaBHEHUE U IPUMEPHI TAPMOHUYECKUX OCLUIUISATO-
POB (MasiTHUKH U DJIEKTPUUYECKUN KOJeOaTeNIbHbIH KOHTYp). DHEPrus KojeOaHuM.
CBoOonHbIE 3aTyxarolue KojeOaHusl OCHWIIATOpa ¢ MOTEpsIMU. BBIHYKIEHHBIE
KoJeOanus. AMIUIMTYIa U ¢aza BBIHYKJIEHHBIX KoJiebanuil. Pezonanc. CioxeHue
koseOanuii. buenus. Buasl BonH. [1nockas rapMmoHndeckas BoJIHA (JJIMHA BOJIHBI,
BOJIHOBOE YHWCJIO W BOJIHOBOM BEKTOp, (a3oBasi CKOPOCTh, YpaBHEHHE BOJIHBI).
BonHoBO€ ypaBHEHUE B IPOCTPAHCTBE.

11. OnTuka. UnTepdepenuns u 1udpakuus cBeTa.
HuTepdepeniimonnoe moe OT ABYyX TOUEYHBIX UCTOUYHUKOB. OmnbIT FOHra. UnTep-
dbepomerp Maiikenscona. utepdepeHiius B TOHKUX IJIeHKaX. JudpakuronHas
pemérka. [lomapuzanus BonH. [lonspuzanusa cBeTa Npu OTPAXKEHUH U MPETOMIIE-
HUW HA TPaHULE IBYX AUAJIEKTPUKOB. 3aKoH Mastoca.

Tema 4. KBAHTOBAS ®PU3UKA
12. KBanroBas npupoaa csera. ®orodpdexr.
OcHOBHBIE 3aKOHBI TemoBoro u3nydeHus. dororpdexkr u s3pdexr Komnrona.
KBaHTOBO-BOJIHOBOM Ayann3M cBeTa. OCHOBHBIE 3aKOHBI TEMJIOBOTO U3JIyYEHUS.

Tema 5. CTATUCTHYECKASA ®U3UKA U TEPMO/IUHAMHUKA
OcHOBHBIE OHATHS TEPMOAMHAMUKU. [IepBoe Hayano TepMOJUHAMUKH.
Nneanbubiii Ta3. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMUHETUYECKON TEOpHUH Ta-
30B. YpaBHEHUE COCTOSIHHS WJI€aJIbHOro rasa. PacnpeneneHue 3Hepruu no creme-
HSIM CBOOOJIbI MOJIEKYI1. Pacnipenienenre MoJeKyJl H1eadbHOro ra3a Mo CKOpOCTsIM
u sHeprusiM. Paborta, TeroTa, BHyTpEHHsIS SHEPrus raza. 1-e Hayaio TepMOJIrHA-
MUKH. CTaTUCTUYECKOE TOJKOBAaHUE 2-TO HAadalla TEPMOJMHAMHUKH. DHTPONUS U

uH(popmanus. PeanbHbie razel. YpaBHenue Ban-gep-Baanbca.

4.2.Conep:kanue TUCHUIIMHBI (MOIYJIs1), CTPYKTYPHPOBAHHOE M0 TEMaM

Paznensl u Temel Bcero ga- Bupl yueOHBIX 3aHATUI
COB I10 KonTtakTHas pabora CPC
yaeOHOMY (AynuTopHas pabota)
IUIaHy JK | 15 | 13
1 xkypc

Tema 1. Mexanuka 96 4 4 3 85
Tema 2. DeKTpUYECTBO U MarHeTU3M 97 5 4 3 85
Tema 3. ®u3nuka KoneOaHUN M BOJIH 33 2 1 30
Tema 4. KBanToBas ¢pusuka 32 1 1 30
Tema 5. Craructuueckas Qusnka u 16,2 16,2
TEPMOJIMHAMHKA
KA 0,8
KD 2,6
Kontpoib 10,4
Htoro 288 12 8 8 246,2




4.3. TemaTuka NpaKTHYeCKHUX 3aHATHIA

KomngecTBo yacos

TeMa npakTUYECKOTO 3aHATHUS

BCETO

Tema 1. Mexanuka 3

Tema 2. DJIeKTpUUECTBO U MarHETU3M 3

Tewma 3. ®usnka KosebaHH U BOJIH 1

Tewma 4. KBantoBas usuka 1

Bcero no kypey 8

4.4, TemaTuka JadopaTopHbIX padoT
Tewma mabopatopHoit paboThI KonnuectBo yacoB

BCETO

WN3mepenne MoMeHTa MHEPLMM MaXOBOI'O KOJieCa M CHJIBI TPEHHS B
onopax. Onpezaenenue ko3¢ duleHTa BHYTPEHHEr0 TPEHUS KUAKOCTU 4
110 METOJ1y CTOKCA

OHpeI[eJ'IeHI/IC MOMCHTA MHCPUHUH TCJIa MECTOJAOM KPYTHUJIIbHBIX Koseba-

Hull. OnpezeneHne eMKOCTH KOHEHCATopa ¢ IIOMOIIIbIO OayuiicTuye- 4
CKOI'0 raJlbBaHOMeTpa
Bcero 8

4.5. TemaTKa KOHTPOJILHBIX padoT
TemaTuka KOHTPOJILHOM padoThl Nel
Kunemartnka noctynaTeabHOTO U BpAIIaTeIbHOTO JABUKEHU;
JluHaMuKa MOCTYNaTEIbHOTO JIBH)KEHUS, 3aKOH COXPAHEHUS UMITYJIbCA;
Mexanuueckas pabota, MomHocTb, KIT/I;
DJIEMEHTBI CENUAIBHON TEOPUU OTHOCUTEIIBLHOCTH;
JlnHaMuKa BpaliaTebHOTO ABUKEHHUS;
MexaHuKa KUJIKOCTEN U ra30B; MEXaHNUUYECKOE HANPSKEHUE, 3aKOH ['yKa;
TemaTuka KOHTPOJIbHOM PadoThI Ne2
DIIeKTpOCTaTHKA
ITocTostHHBIN TOK
Marsetusm
Kone6anus u BOJIHbBI

ogkwdE

sl A

5. YueOHo-MeTOAUYECKOE o0ecniedeHne ISl CAMOCTOSTeIbHOMH padoThl
00y4aIuXcs Mo JUCUUIINHE (MOTYJIIO)
5.1. PacnipenesieHue 4acoB N0 TeMaM U BHIaM CAMOCTOSITEILHO padoThl

Pa3gensl u TeMbl Bcero gacos 1o Bun paGotsr
yueOHOMY IIaHy

Tema 1. Mexanuka 85 CaMocTOATENbHOE U3YYEHHE OTIEIbHBIX
TeM Yy4yeOHOM suTeparypbl. BrinonHeHue
KOHTPOJIbHOM paboTel. IToaroroBka kx mpo-
MEXYTOYHOM aTTECTalMy U TEKyIIEMY KOH-
TPOJIIO 3HAHUM.

Tema 2. DieKTpU4YeCTBO H 85 CaMocTosTENBHOE H3YUYEHHUE OTACIIBHBIX
MarHeTus3m TeM y4eOHOM uTepaTypsl. BoinoiaHenue
KOHTpPOJIbHOM paboThl. [loaroroska k mpo-
MEXXYTOUYHOM aTTeCTallui U TEKYIIEMY KOH-
TPOJIIO 3HAHUI.




Tema 3. ®uszuka KoseOaHuit 30 CamocTosTeTbHOE U3YUYEHHUE OTACIBHBIX

Y BOJIH TeM y4eOHOH JiuTeparypsl. Beinonnenue
KOHTpPOJIBbHBIX padoT. [logroroBka k mpo-
MEXYTOYHOM aTTeCTally U TEKYILIEMY KOH-
TPOJIIO 3HAHU.

Tema 4. KBanTtoBas ¢pusuka 30 CaMocTosTeNbHOE U3YUEHUE OTIEIIbHBIX
TeM y4eOHOH uTepaTypsl. BeimonHeHne
KOHTPOJBHBIX padot. Ilogroroska k npo-
MEXYTOYHOM aTTecTaly U TEKYIIeMy KOH-
TPOJIIO 3HAHUM.

Tema 5. Craructuueckas du- 16,2 CamocTosTeIbHOE U3YUYEHHUE OTACIIBHBIX
3WKa ¥ TePMOIMHAMUKA TeM y4eOHOH JuTeparypsl. Beimonnenue
KOHTPOJIbHBIX paboT. [Toaroroska K mpo-
MEXKYTOYHOM aTTEeCTAIlMN U TEKYIIeMY KOH-
TPOJIIO 3HAHUM.

Bcero 246,2

5.2. Ilepevyennb yueOHO-METOANYECKOT0 0O0eceYeHHUs 1JIsl CAMOCTOSITeILHOI
PadoThI CTYIEHTOB € YKa3aHUEe MeCTA UX HAXOMKICHU:
- yueOHas nuTepaTypa — oubnuorexa uimana
- METOAMYECKUE PEKOMEHJAINH IO BBIMOTHEHUIO KOHTPOJIBLHOW paboThl — (POHT
OIICHOYHBIX CPEJICTB;
- METOJIMYECKHE PEKOMEHAAIUHU IO CAMOCTOSITEILHOM paboTe — caldT punana.

6.D0oH/I OIIEHOYHBIX CPECTB ISl MPOBEAeHHs MMPOMEKYTOUYHOI aTTeCTAlMU
o0y4yaromuxcs mo JMCUUIINHE (MOTYJII0)
CocraB ¢oHI1a OLIEHOYHBIX CPE/ICTB

Buj o11eHOUHBIX Cpe/icTB \ KonngectBo
Texkymmii KOHTPOJIb
KonrtposbHas pabora 2
KypcoBast pabota (KypcoBoii MpoeKT) Y4eOHBIM MJIaHOM HE TMPEIyCMOTPEHO
IIpoMe:KyTOYHBIH KOHTPOIb
OK3aMeH 1
3auer 1

@DOHJT OIEHOYHBIX CPEJCTB MPEJCTABICH B MPHUJIOKEHUU K paboueil mpo-
rpamme

/.IlepeyeHb OCHOBHOW M IONIOJHUTEJBHOMN JUTEPATYPHI

7.1. OcHOBHas1 JJUTEpaTypa

ABTOpBI, CO- 3arnaBue H3patenscTBO, roa Komuu-Bo
CTaBUTEIHN
JI1.1 | UBnmeB A. [I. | ®@usuka: yuebHoe mocodbue | Cankrt-IletepOypr: Jlans, | [DnekTpoH-
JUTSL By30B 2022. — 676 c. — pe- HBII pecypc]

KUM I[OCTyTIa:
https://e.lanbook.com/bo
0k/200429



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

Jd1.2

['pabGoBckmit
P.N.

Kypc dusuku: yued. moco-
oue

Cankr-Ilerepoypr : Usz-
narenbcTBo Jlans, 608 c.
Pexxum noctyna:
https://e.lanbook.com/bo
0k/3178

[DneKTpoH-
HBIN pecypc]

JI1.3 | CaBenweB U.B. | Kypc obmieit ¢pusuxu. B 3 1. | Cankr-IlerepOypr.: [DnexTpoH-
Tom 1. Mexanuka. Moute- Jlansw, 2019. + 436, 500, | HbIH pecypc]
KyJsipHast pusuka 320 c.
Tom 2. DiaexkTpuuecTBo 1 Pexxum nocryna:
maruetu3m. Bonubl. OnTuka | https://e.lanbook.com/bo
Towm 3. KBanroBas ontrka. | 0k/113944
Atomuas pusuka. Gusuka | https://e.lanbook.com/bo
TBepa0ro Tena. dusnka 0k/113945
aTOMHOTO $51/Ipa U JIEMEH- https://e.lanbook.com/bo
TapHBIX YaCTHI] 0k/123463
JI1.4 | bonynos E. H. | bazoBslil kypc pusuku: me- | Cankr-IletepOypr : [DnexkTpoH-
xaHuka, monekyispuas gu- | [II'YIIC, 2020. — 319 c. | HbIi pecypc]
3MKa, 3JIEKTPOCTaTHKA, o- | — Pexum nocryna:
CTOSIHHBIN 3nekTpuueckui | https://e.lanbook.com/bo
TOK, MarHeTusM, BojaHoBast | 0k/156026
OIITHKA, FJIEMEHTHI KBAHTO-
BOIM MEXaHUKH, aTOMHOM 1
sIepHON (DU3HKH | YIeOHUK
7.2. lonoJiHUTEIbHAS JJUTEpaTypa
JI2.1 | KpaBuenko H. | ®wusuka : yueOHuK U npak- | Mocksa : U3narensctBo | [DneKTpoH-
10. THUKYM JIJIs1 BY30B FOpaiit, 2020. — 300 c. | HBIH pecypc]
— Pexum nocryna:
https://urait.ru/bcode/450
821
JI2.2 | AlizeHuon A. | ®usuka : yueOHUK U nipak- | Mocksa : U3narensctBo | [DneKTpoH-
E. TUKYM JUIs BY30B IOpaiit, 2020. — 335 c. | HBIi pecypc]
— Pexum pocryna:
https://urait.ru/bcode/450
504
JI2.3 | HukepoB B. A. | ®u3uka : yueOHuk u npak- | Mocksa : MI3garensctBo | [DIeKTpOH-
TUKYM ]ISl By30B IOpaiit, 2020. — 415 c. | HbI# pecypc]
— Pexum nocryna:
https://urait.ru/bcode/450
293
JI2.4 | Sckensun ®usuka: Mexannka, Onek- | Mocksa : MUUT .- 244
A.B. TpUUeCTBO. MarueTusm. 2009.- 64 c.

Kypc nekuuii: yuebnoe no-
cobue

8.Ilepeuenn pecypcoB HHPOPMAIMOHHO - TEJIEKOMMYHHKAIIMOHHOM CeTH

"UHTepHeT'", HEOOXOAUMBIX IJIsl 0CBOEHMSI JUCHUIJINHBI

1.OdurmanbHbIil callT dpumuana
2. DnexTpoHHas OMOIMOTEUYHAs CHCTEMa
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9.MeToauyeckne yKa3aHHUA I 00y4al0IMXCH M0 OCBOCHUI0 AMCHMILIMHBI

B nponecce ocBOEHUST AUCUUIIIIMHBI CTYAEHTHI TOJKHBI TOCETUTD JIEKIIUOH-
HbIE, JJAOOPATOPHBIE U MPAKTUYECKHUE 3aHSATHUS, MPOBOJIUTH CAMOCTOSTEIbHYIO pa-
00Ty, BBIIIOJIHUTH KOHTPOJIbHBIE PA0OTHI, CIaTh 3a4€T U HK3aMEH.

JIeKIMOHHBIE 3aHATUS COCTaBIIAIOT OCHOBY TEOPETHYECKOro OOyuYeHHs,
BKJIIOYAIOT B C€0sI CUCTEMATU3UPOBAHHBIE OCHOBBI 3HAHUM IO JUCHUIUIMHE, KOH-
HEHTPUPYIOT BHUMAaHUE 00yYarouuxcsi Ha HauboJiee CIOKHBIX U Y3JIOBBIX BOMPO-
cax ¢usuku. B xozme nekmuil mpemnogaBaTeNlb U31araeT U pa3bsiCHAET OCHOBHBIC,
HauboJsiee CIOXKHbIE TIOHATUSA TEMBI, a TAKXKE CBA3aHHBIC C HEW TEOPETUUYECKUE U
PaKTUYECKUE MPOOJIEMBI, JAET PEKOMEHAAIMHN HA BBITOJIHEHHE CAMOCTOATEIbHOM
padoTHL.

B xone nexuuit CTyeHTaM PEKOMEHTYETCS:

- BECTH KOHCIIEKTUPOBAaHUE y4€OHOT0 MaTepHaa;

- oOpamaTh BHUMaHUE Ha KaTETOPHUH, MOJIOKEHUS M 3aKOHBI, PACKPBIBAIO-
1IMe COAEpKaHUE TE€X WM MHBIX SBJICHUN U MPOLIECCOB, HAYYHBIE BHIBOJBI U MPaK-
TUYECKUE PEKOMEHIAINU IO UX PUMEHEHUIO;

- 3371aBaTh NPENOJABATEN0 YTOYHSAIOLIME BOIIPOCH] C LEIBIO YSICHEHUS TEO-
PETUYECKUX MOJIOKECHUH.

JUis yCHemmHoro OBjaJeHUsi KypcoM HEOOXOJMMO MOCELIaTh BCE JIEKLHUHU,
TaK Kak TeMaTUYECKHI MaTeprall B3aMMOCBI3aH MEKy COOOM.

[IpakTHyeckue 3aHATUS - OTO aKTUBHas opma yueOHOro mporuecca. SBisi-
I0TCSl TOTIOJIHEHUEM JIEKIMOHHBIX KypPCOB U CaMOCTOSITENBHOU pabOThl 00yyaro-
IIMXCS, @ TAKKE CPEACTBOM MPOBEPKU YCBOCHUS MMM 3HAHUW, JABAEMBIX Ha JIEK-
LA U B MPOLECCE U3YUYEHUS PEKOMEHAYEMOMN nuTeparypsel. lIpaktnueckne 3aHs-
THUSI BKJIFOYAIOT B ce0sl peIlIeHHE 3a/1ay.

JlaGopatopHble pabOThI - yueOHOE 3aHsTHE, B paMKaX KOTOPOTO OCYIIECTB-
J€TCSA TOT WIM WHOW HAyYHBIM SKCIIEPUMEHT, HANPABJICHHBIM Ha MOJIyYEHHUE pPe-
3yJbTaTOB, UMEIOLIUX 3HAYEHUE C TOYKU 3PEHUS YCIECIIHOIO OCBOCHUS CTYIECHTA-
MU y4eOHOM MpOrpaMMBl.

[To pesynbpTaTam npoBeJeHHON JabopaTOpHON PabOTHI CTYJAEHTOM BBIMOJ-
HSIETCS OTYET, TJI€ MPUBOJIATCSA BCE HEOOXOAMMbBIC BBIUMCICHUS, 3aMOHAETCS Ta0-
JUIA pe3yJIbTAaTOB WM JJAETCs OMHCAHHUE OIbITa C 005S3aTeIbHOMN 3aMUChI0 XUMH-
YECKUX YPAaBHEHHMH W BBIBOJOB. Kakyio BBHITIOJIHEHHYIO J1a00paTOpHYIO padoTy
CTYJEHT 00s3aH 3alllUTUTh; HA 3aUIUTE CTYACHT JOJKEH MOKa3aTh 3HAHUE TEOPUU
U METOJIOB U3MEPEHHUs, UCIIOJIb3YEMbIX B JAHHOW padoTe; yMeTh (OopMyIHpoOBaTh
Y MOHUMATh BCTpEYaloluecs B JAHHOW paboTe 3aKOHOMEPHOCTH; 3HATh ONpelie-
JICHUSI BCEX BCTPEYAIOIIMXCS B pa00OTE MOHITHI U BEJIMYHUH; YMETh aHAJIM3UPOBAThH
U OOBSICHSTH MOJYUYCHHBIE PE3YyJIbTAaThl U (POPMYITUPOBATH BHIBOIBI.

BaxxHOl 4YacThiO CaMOCTOSITENIbHOM palbOThl SIBJSIETCS UTEHUE Y4YEOHOU U
HAay4YHOU TUTEpaTyphl. B pamkax caMOCTOSITEIbHON paOOTHI CTYICHT JIOJKEH pac-
CMOTPETh TEOPETUUYECKUNA MaTE€pUaNl, KOTOPbIM HE BBIHOCUTCSA Ha JIEKIIMOHHBIN

Kypc.
YacTpio CaMOCTOSITETLHOM pabOThI SIBISIETCS BBIMOJIHEHWE KOHTPOJIBHBIX
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pabot. IIpexae yem BBINONHAThH 33JaHUSI KOHTPOJIBHBIX PadbOT, HEOOXOIUMO HU3Y-
YUTh TEOPETUYECKUN MaTEPHUAII, 03HAKOMUTHCSI C METOANYECKUMU YKa3aHUSAMU I10
BBITNIOJIHEHUIO KOHTPOJIbHOM paboThl. KOHTpONIBHBIE pabOThI BKIIOYAIOT TEOPETH-
YECKYyI0 M INPAKTHYECKYH0 4YacTb. B pamMkax NIpPakTUYECKOM YacTU CTyIEHTaM
HEOOXOMMO PEIINTh 3a7auu, CTPYIIIMPOBAHHBIE 110 pa3/ieaMm.

BeinonHeHne u 3amuTa KOHTPOJIBHBIX Pa0OT SIBJISIETCS HEIPEMEHHBIM YCIIO-
BHEM JUIA JOIyCKa K DK3aMEHy M 3a4eTy. Bo BpeMs BBINOJHEHUS KOHTPOJIBHBIX
paboOT MOKHO MOJYYUTh TPYNIOBBIE WIH UHAUBUIYAbHBIE KOHCYJIbTALIUU Y MpE-
MO/1aBATEIS.

[ToaroToBKa K 3K3aMEHY U 3a4€Ty MPEIO0JIaraeT:

- U3y4YEHUE PEKOMEHAYEMOM JTUTEPATYPHI;

- U3YUYEHHE KOHCIIEKTOB JIEKIU;

- BBIIIOJIHEHUE U 3aIMTa KOHTPOJIbHBIX pa0oT.

10.Ilepevyenp NHPOPMAUOHHBIX TEXHOJIOTHIA, IPOrPAMMHOI0 O0ecrieYeHus1 U
HHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM, HCIOJIb3yeMBbIX
NPH OCYLIECTBJICHUM 00Pa30BaTEJIbHOI0 MPOLECCa MO MCHUIIIINHE
[IporpammHuoe oOecrieueHue Jisi IPOBEICHUS JICKIIUI, TeMOHCTpaIuu TIpe-
3eHtanuii: Microsoft Office 2003 u BbIIIE.

IIpogeccunonanbubie 0a3bl JAHHBIX,
HCI0JIb3yeMble IJIsl M3yYeHU s JUCUUILINHBI (CBOOOAHBIN JOCTYII)
Nudopmarnmonnas cucrema «EnuHoe OkHO AocTyna K MHGOPMAIMOHHBIM
pecypcamy - http://window.edu.ru/catalog/resources?p _rubr=2.2.74.6

11.0nucanne MaTepuaJbHO - TEXHUYECKOH 0a3bl, HEOOXOAUMOM ISl
OCYLECTBJICHHS 00pa30BaTEJIbHOI0 MPOLECCA MO0 JMCHHUIINHE

11.1. TpedoBanus kK ayauTopusiM (MOMeIleHUAM, KAOUHeTaM) sl

NPOBeCHNUS 3aHATHI ¢ YKa3aHUEM COOTBETCTBYIOLIEr0 OCHAILICHUSA

VYyebnast ayquTopus JJ1s IPOBEICHUS YU€OHBIX 3aHATUHN, TIPEyCMOTPEHHBIX
MporpaMMoi crenrainTeTa (MPOBEICHUE 3aHSATUN JIEKIIMOHHOTO THUIIA, 3aHSTUN
CEMHUHAPCKOTO THMA, TPYIIOBBIX U WHAWBUIYAJIbHBIX KOHCYJbTAllMi, TEKYIIETO
KOHTPOJISI ¥ MPOMEXKYTOUHOU aTrectannu) - ayautopus Ne 401. Cneunanuzupo-
BaHHasi MeOEJIb: CTOJIBI YUYCHUYECKHE - 32 IIIT., CTYJIbs YUEHUUECKHUe - 64 mT., 70C-
Ka HacTeHHad - | mr., cTos npenogasarend - | wr., cTyn npenogasarens - 1 mr.
TexHuyeckue cpeicTBa OOydEeHUs: MEPEHOCHOM JKpaH, MEPEHOCHON MPOEKTOp,
HOYTOYK. Y4eOHO-HarasiHble ocoOus, o0eceunBaOIIMEe TEMAaTUUECKUE UILTIO-
CTpallMH, COOTBETCTBYIOIIME padouell yueOHON mporpaMMme JUCHUIUIMHBI - KOM-
IJIEKT Mpe3eHTalui (XpaHuTces Ha Kadeape).

11.2. IlepeyeHnb J1a00PATOPHOrO 00OPYIOBAHUSA

VYyebnast ayquTopus 115 IPOBEICHUS YI€OHBIX 3aHATUH, TIPETyCMOTPEHHBIX
IPOrpaMMOi CrieruannTeTa (MPOBEJACHUE 3aHITHI CeMUHApPCKOTO TUma) - Jlabopa-
Ttopusi «dusukay, aynuropus Ne 312. CrnenuanusupoBaHHas MeOeb: CTOJbI yue-
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HUYeckue - 11 wrT., cTynpd yueHu4eckue - 27 mT., JOCKa HACTeHHas - | WIT., CTOJ
npenoAaBarens - 1 mT., CTya npenojasarens - 1 mr. JlaboparopHoe obopyioBa-
Hue: cymiabHbld mkap CHOJI - 1 mit., amnepMerp AeMOHCTPaMOHHBIN - 1 IT.,
BEChl HACTOJbHBIC - | IIT., BEChl TEXHUYECKUE C pa3HOBecamu - | IIT., yHUBEP-
caibHbIN ucTouHMK TuTanust Y UII-2 - 1 mt., Hacoc KomoBckoro, anmapat Kiem-
Ma-/le3opMa, TepMOMeTp JAEMOHCTpanMoHHbIH - 1 mT. JlabopaTopHbIe CTEHJBI:
«M3yyenne cOOCTBEHHBIX KOJICOAHMM MPYKWHHOTO MasTHHKa», «CHSITHE BOJIBT-
aMIIEPHBIX XapaKTePUCTHUK SJICKTPOHHOU JamImbly, «OmnpenenieHue ropu3oHTalb-
HOM COCTaBJISIIONICH BEKTOpa HANPSIKEHHOCTH MAarHUTHOIO TOJISl 3eMiiny, «3yue-
HUE€ 3aKOHOB BpAIATEIIBHOTO ABMXKEHUS», «OmpeaeraeHue OTHOMICHUS TEIIOeM-
KocTel Bo3ayxa metonoM Kiiemmua-/[ezopmay, «3HAKOMCTBO ¢ pabOTOW 3JeK-
TpoHHOTO ocuuiuiorpada», «M3mepeHne MOMEHTa MHEPIMU MaxXOBOrO Kojeca U
CUJIBI TpEeHUS B omopax», «OmnpeaeneHue KodpuiiieHTa BHYTPEHHETO TPEHUS
JKUJIKOCTU IO METOJly CTOKCa», «OnpeaeiecHue MOMEHTa UHEPIIUU Tejia METOJIOM
KPYTHUJIBHBIX KoyieOaHmi», « CHITHE BOJBT-aMIIEPHBIX XapaKTEPUCTHUK CEJIEHOBOIO
1M T€PMAHUEBOrO BBINPSIMUTEINCHY, «OnpeaeeHne eMKOCTH KOHAEHcAaTopa ¢ MOo-
MOIIBI0 OAJUTMCTUYECKOTO TrajbBaHOMETpay, «V3MepeHue yaeapHONH HHTErpalib-
HOHN YyBCTBUTEJIBLHOCTH U CHATHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU (POTOIIEMEH-
Ta ¢ BHyTpeHHEM (otodrddexkTom doToconpoTuBieHUs», «ONpeaeIeHUe IITHHBI
CBETOBOM BOJIHBDY, «OmnpeaereHue KOHIICHTpPAllMM BOJHOTO pacTBopa caxapa 1o
CPEACTBOM MoJsipuMeTpay, «OnpeaeneHue paauyca KpUBU3HbBI JIMH3bI C TOMOIIBIO
koJiel; HproToHa, MOJIy4eHHBIX B MOHOXPOMAaTHYECKOM CBETe», «OrnpeeneHue no-
Ka3aTessl MPEJIOMIIEHHUS CTEKIIA ¢ TOMOIIBI0 MUKPOCKOMay, «OnpeneneHue 3aKkoHa
Mamtocay. YueOHO-HarIsIAHBIC TOCOOUS - KOMILJICKT IIaKaTOB.
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IIpuioxeHnue Kk padboyeil mporpamme

®OHJI
OLIEHOYHBIX CPEJICTB

10 Y4eOHOM IMCHHUIIIHHE

OU3UKA
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1. IlepeyeHb KOMIIETEHIMI C YKa3aHHEM 3TANOB UX (popMHUpPOBaHUSA B
npouecce 0CBOCHUs Y4eOHOM TUCHUILIMHBI
1.1. Ilepeyenb KOMNIETEHIIMA HHIUKATOPOB
OIIK-1: CriocoGeH pemats MHXEHEpHBIE 3a7auu B MPOPECCUOHANIBHOM Jie-
ATEJIBHOCTH C HCIIOJIb30BAHUEM METOJIOB €CTECTBEHHBIX HAyK, MaTEMaTUYECKOIO
aHaJIM3a ¥ MOJIECIMPOBAHMS.
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.  Jrtanbl popMupoBaHUs KOMIIETEHINI B Ipouecce
OCBOCHHUS YUYeOHOM TUCIHUILIMHBI

HaumenoBaHue 3Tana Conep:xanue 3Tana Koabl popmupyembix Ha

(BUABI y4eOHOI1 padoThI) Tane KOMIETEeHI i, HH-

JTHKATOPOB
Oran 1. ®opmupoBanue Teo- | JIekuuu, camocrositensHas pado- | OIIK-1 (OIIK-1.2, OIIK-
peTudeckoi 0a3bl 3HAHUH Ta CTYJICHTOB C TEOPETUYECKOM 1.3)

0a30i1, MPaKTUYECKUE 3aHITH

Oran 2. ®opmupoBanue yme- | [Ipaktuueckue 3anstus u Boinon- | OIIK-1 (OIIK-1.2, OIIK-
HUI HEHHE JTab0pPaTOPHBIX paboOT 1.3)
Oran 3. @opmupoBaHue HaBbl- | BeimonHenne koHTpodbHbIX pa- | OIIK-1 (OIIK-1.2, OIIK-
KOB MPaKTHYECKOTO HCIOIB30- | 60T 1.3)

BAHMs 3HAHWW U YMEHUU

OITK-1 (OITK-1.2, OITK-
1.3)

Oran 4. [IpoBepka yCBOEHHOTO
MaTtepuaia

3amura KOHTPOJIBHBIX Pa0OT, 3a-
YeT, HK3aMeH

2. OnucaHue nmokasartejeid M KpuTepueB OLIEHUBAHNSI KOMIIETEHI[UI HA
Pa3IUYHBIX 3Tanax ux GopMUpPOBaHNS, ONIUCAHME IIKAJ OIlEHUBAHUS
2.1. Tloka3zaTeu U KPUTEPUH OIlEHMBAHUSA KOMIETEHIUH
HA Pa3JIMYHbIX ITanax ux popMupoBaHus

Oran ¢popmupo- | Kox xomme- | [lokaszarenu ore- Kpurepun CriocoOsblI OIIeHKU
BaHUs KOMIETEH- | TEHIUH, UH- | HUBaHUS KOMIIe-
02078 JMKATOpa TEHIUI
Oran 1. ®opmu- OIlK-1 - TIOCELICHHUE JEK-| - HaJIMYue KOH- | y4daCTUE B JUCKYC-
poBanne Teope- | (OIIK-1.2, | MMOHHBIX W TMpak-| CIEKTa JIEKIUH IO | CHH
tuuecko  Ga3wl | OIIK-1.3) | THYecKMX 3aHATHI; | BCEM TeMaM, BBIHE-
3HaHUH’ - BeJIEHHE KOH-| CEHHbIM Ha JEKIH-
CIIEKTA JIEKIIH; OHHOE 00CYXK/IEHHE;
Oran 2. ®opmu- OIIK-1 - BBIIIOJIHEHME JIa- | - 3aJa4d PEIICHBI | - HAIIUCAHHUE OTYe-
poBanue ymenwmii | (OIIK-1.2, | GopaTopHBIX pa- | BEpHO Ta 1o JyabopaTop-
(pemenne 3amaum | OIIK-1.3) | Gor; - 3a7aHus Jabopa- | HBIM paboTam |
o o0pasiry) - pelieHue 3adad | TOPHBIX PAaOOT BBI- | pEIIEHUE TUTTOBBIX
IIPAKTUYECKOIO MIOJTHEHBI B IOJIHOM | 33Ja4 Ha MpPaKTH-
3aHSTHUS o0beme YEeCKUX 3aHITHIX
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Ortan 3. ®opmu- OIIK-1 -HaJIM4yue npa- | - KOHTPOJbHBIE pa- | KOHTPOJIbHBIE pa-
poBanue HaBbiKOB | (OIIK-1.2, | BWIBHO  BBITIOJN- | OOTBI UMEIOT MOJIO- | OOTHI
MPAKTUYECKOTO OIIK-1.3) | HEHHBIX KOH- | KUTEJIBbHYIO pPEIEH-
UCTIOJIb30BaHUS TPOJBHBIX padboOT 3MI0 M JIOMYIIEHBI K
3HAHUU U YMEHUH 3aIUTe
Oran 4. [IpoBepka OIIK-1 - YCIIEIIHAs 3allli- | - OTBETHI HA BCE BO- | YCTHBIA OTBET
ycBoeHHoro wma- | (OIIK-1.2, | Ta KOHTPOJIBHBIX MIPOCHI IO KOH-
Tepuana OIIK-1.3) | pa0or; TPOJBHBIM pabo-
-9K3aMeH; TaMm;
- 3a4eT - OTBETHI Ha BOIIPO-
CBI HK3aMEHAIIMOH-
HOTo Ouiera, Ha
BOIIPOCHI 3a4eTa U
Ha JIOTIOJTHUTEb-
HBIE BOITPOCHI
2.2. Kpurtepuu onieHUBAHUsI KOMIIeTEeHIHIi

10 YPOBHIO UX C()OPMHPOBAHHOCTH

Kon xomneren-

YpoBHU cHOPMUPOBAHHOCTH KOMITETCHITHIT

UUU, UHIUKATOD 0a30BBbIii CpeaHuUi BBICOKHH
OIIK-1 3HaTh: 3HaTh: 3HaTh:
(OIIK-1.2) - OCHOBHBIC (U3UYE- | - OCHOBHBIC (hH3HYe- | - OCHOBHBIC (PU3UYECKUE SIB-

CKHUE SIBJICHUS, €UHU-
bl U3MepeHus: Gpusu-
YECKHUX BEJIMYHH.
Ymersn:

- IPUMEHSATh METO/IbI
TEOPETUYECKOTO HC-
cieioBaHus pusmnye-
CKHX SIBJIGHUH, IIPO-
LIECCOB M OOBEKTOB.

CKUC JABJICHUA, CAU-

HHUIIbI I/I3MepeHI/I$I
bu3nvecKux  BEIH-
YWH,

- ONBITHBIE 0O0OCHO-
BaHUA OCHOBHBIX
(GU3NYEeCKUX  3aKO-
HOB.

YMmeThb:

Baagern: - IPUMEHATH METOBI
- MaTeMaTUYEeCKUMH | TEOPETUUYECKOTO UC-
METOJaMn peIHGHI/Iﬂ CJICAOBAHU (1)1/131/1‘16-

TUIIOBBIX 3aJ14a4.

CKUX SIBJICHHH, TIPO-
IIECCOB B OOBEKTOB;

- IPUMEHSTH METOBI
AKCIIEPUMEHTAIBLHOTO
uccienoBaHus husu-
YEeCKUX SIBIICHHIA,
MPOIIECCOB U 00BEK-
TOB.

Baagern:

- METOJaMM DJKCIIe-
PUMEHTAILHOTO  HC-
cienoBaHus Gu3nde-
CKUX SIBJICHUHU, TPO-
IIECCOB M 00BEKTOB

- MaTeMaTHYCCKUMU

J€HUs, CeIUHULBI H3MEpPEeHUs
(bU3HYECKUX BEIIMYUH;

- (yHnameHTanbHBIE TOHS-
THUS, 3aKOHbI M TEOPHM KJac-
CUYECKOM M  COBPEMEHHOU
¢buzuky;

- ONBITHBIE OOOCHOBaHUS OC-
HOBHBIX (PU3MUYECKHX 3aKO-
HOB.

Ymersn:

- IPUMEHSATH METOBI TEOPE-
TUYECKOTO UCCie10BaHus (u-
3UYECKHX SIBJIEHUH, Mpolec-
COB U 00BEKTOB;

- IPUMEHSATh METOJIbI FKCIIE-
PUMEHTAJIBHOTO HCCIe0Ba-
HUS PU3NYECKUX SBJICHUH,
MPOIIECCOB U OOBEKTOB;

- QHAJIM3HUPOBATH PE3YJbTAThI

HCCIIETOBAHUS.
Baanern:

- METOJaMU TEOPETUYECKOTO
uccienoBaHus  (PU3MYECKHUX

SIBJICHHM, TIPOIIECCOB U 00B-
€KTOB

- METOJlaMH  3KCIICPUMEH-
TAJIBHOI'O HCCIICOJOBAHUA (bI/I-
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METOdaMH PCIICHUA
THUIIOBBIX 3aJ1ay.

3UYECKUX SIBJICHUM, MpoIec-
COB U 00BEKTOB

- MaTeMaTHYECKMMH METOJa-
MU pGH_ICHI/ISI THUIIOBBIX 3a/1a4.

OIIK-1 3HaTh: 3HaTh: 3HaTh:
(OIIK-1.3) - METOAUKY IpOBEle- | - METOAUKY NPOBE- | - METOJAUKY IMPOBEACHUS JKC-
HUS OKCIIEPUMEHTOB. | IGHUSl SKCIIEPUMEH- | IEPUMEHTOB
YMmern: TOB - OCHOBHOE 000pynOBaHHE
- IPOBOJUTH (U3UYE- | - OCHOBHOE 000pYyIO- | VIl MPOBEIEHUS IKCIEepH-
CKHE€ U3MEPEHMUS. BaHUE JUIsI IPOBEJE- | MEHTOB
Bnapners: HUS OKCIIEPUMEHTOB. | - MaTeMaTU4eCKUe METOMAbI
-METOJUKOM  TOCTa- | YMeTh: 00pabOTKM JAHHBIX.
HOBKM  (DU3HMYECKOIO | - MPOBOAUTH (U3HU- | YMeTh:
JKCIIEPUMEHTA. YeCKUE U3MEPEHHUS - IPOBOJUTH (PU3NUYECKUE H3-
- 00OpabaTeIBaTh pe- | MEpEHUS
3ynbTaTthl  Qu3nye- | - 00pabaTbIBaTh pPE3YyJbTaThl
CKUX U3MEpEHUH. (bu3NYEeCKUX U3MEPEHU;
Baagern: - IIPEICTaBIIATh PE3YJIbTAThI
-METOJUKOM  MOocCTa- | 3KCIIEPUMEHTA.
HOBKU (u3uueckoro | Baagern:
HKCIIEpUMEHTA -METOJIMKOM MOCTaHOBKH (H-
-METO/JaMU  pacyera | 3U4EeCKOro IKCIEPUMEHTa
HOrPEHIHOCTe  M3- | -METOAAMHU pacyera Morper-
MEpPEHUH NpPU IPOBE- | HOCTEH M3MEPEHUN IIPU IIPO-
JeHUHU (PU3NYECKOTo | BeIEHUH (PU3MUECKOrO HKCIIe-
AKCIIEPUMEHTA. pUMEHTA.
- HaBBIKAMHU aHaJM3a JKCIIe-
PUMEHTAIbHBIX JJAHHBIX.
2.3. kaJjbl oueHUBaAHUS (POPMHUPOBAHUSA HHIAUKATOPOB I0CTUKEHUSI

KOMIIEeTeHIMI

a) llIxaja oueHNBAHUS KOHTPOJbHBIX padoT

IIIkxama onieHnBaHus

Kpurepuu onieHuBanus

3auTeHo NuaukaTtop [MOCTHKEHUN KOMIIETEHIMM cHOpMHpOBaH Ha
YpOBHE HE HIKE 0a30BOTO.
JlaHbl OTBETHI Ha BCE TEOpPETHUYECKHE BOMPOCHL. Bce pacdersl
BBIITOJIHCHBI BEPHO U UMCIOT HeO6XO}II/IMBIe TIOSICHCHU S

He 3auteno NuaukaTtop [MOCTHXKEHUH KOMIIETEHIMM CcHOpMHpOBaH Ha

YpOBHE HIKE 0a30BOTO.
B pacuerax momyreHsl OmMMOKH, HEOOXOAUMBIE TIOSICHEHUS OT-
CYTCTBYIOT, HMCIOTCS OILIMOKY B TCOPCTUICCKHUX BOIIPOCAX.

0) llIkaja oneHUBaHUA YK3aMeHa

[IIxama oneHnBanug

Kpurepun onieHuBanus

OLICHKA «OTJIUIHO»

CHI.

NHaukaTop MOCTHXKEHH KOMITETEHIIMH C(OPMHUPOBAH HA BBICO-
KOM YPOBHE U CTYJEHT OTBEYAET HAa BCE JIOMOJHUTEIIbHBIE BONPO-
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Teoperudeckoe coaep)kaHue AUCHUIUIMHBI OCBOCHO ITOJIHOCTHIO,
6e3 mpobenoB. CTyIEHT IEMOHCTPHPYET TOJTHOE COOTBETCTBHE
3HaHWI, YMEHHI ¥ HABBIKOB ITOKA3aTEIISIM U KPUTEPUSIM OI[CHHBA-
HUS UHJAMKATOPOB JOCTHIKEHUS KOMIIETCHIIMH Ha (GopMHpyeMOM
JTMCIUTUTMHOW ypoBHE. OrnepupyeT NpUOOPETCHHBIMH 3HAHUSMH,
YMCHUSIMU U HABbIKaMH, B TOM YHUCJIC B CUTyallUdX MHOBBIIICHHON
cioxkHoctd. OTBeyaeT Ha Bce BOMPOCHI Omiiera 0e3 HaBOISIIUX
BOIIPOCOB CO CTOPOHBI IpernojaBaTeisa. He HCIBIThIBaET 3aTpy/-
HEHHI TIPY OTBETE Ha JIOTOJIHUTEIILHBIC BOIPOCHL. 3a/1a4y perui
MIPABUIILHO.

OIICHKA «XOPOII0»

WNupukarop MOCTHKEHUI KOMIIETEHIIMH C(hOpPMHUPOBaH Ha Cpel-
HEM YpOBHE, HO CTYJEHT apryMEHTHUPOBAHHO OTBEYAET HA BCE JI0-
MIOJTHUTEJIBHBIE BOIPOCHI;

- MHJMKATOP JOCTH)KCHHU KOMITETCHIIMU C(HOPMHPOBAH Ha Cpe-
HEM YPOBHE, WM Ha 0a30BOM ypPOBHE, HO CTYJCHT YBEPEHHO OT-
BC€YACT HA BCC NOMNOJIHUTCIBHLIC BOIIPOCHI.

Teoperudeckoe cojepkaHue NUCIUILTUHBI OCBOCHO TOJHOCTHIO,
0e3 mpobOenoB. CTyIEeHT IEMOHCTPUPYET IOJHOE COOTBETCTBHC
3HaHWI, YMEHHI ¥ HABBIKOB ITOKA3aTENIsIM U KPUTEPUSM OI[CHUBA-
HUS WHJIUKATOPOB JOCTHIKCHHUS KOMIICTCHIIMH Ha (hopmupyemMoMm
JTUCIUIUINHON ypoBHEe. OnepupyeT npuoOpEeTeHHBIMU 3HAHUSMU,
YMCHUSMHU W HAaBBIKAMH; €TI0 OTBET MPCACTABIIACT I'PaMOTHOC U3-
JIOXKEHHUE y4eOHOTO MaTepHala 1o CYIIECTBY; OTCYTCTBYIOT CYIIIe-
CTBEHHBIE HETOUYHOCTH B (POPMYIMPOBAHUH MOHSTUI; MPABUIBHO
NPUMEHEHBI TEOPETHUECKUE TTOJIOKEHUS, MOATBEPIKIACHHBIC MPHU-
MCpaMHu. Ha ABa TCOPCTHYCCKUX BOIpPOCa CTYACHT Aajl ITOJHBIC
OTBETHI, HA TPETHH - MPH HABOMAAIIUX BOMPOCAX MPENOIaBaTENs.
HpI/I OTBCTC HAa AOIOJHHUTCIBHBIC BOIPOCHI JOIMYCKACT HETOYHO-
CTH. 3aauy pemu.

OLICHKA «YAO0BJIETBOPH-
TEJIbHO»

- Unaukarop AOCTHIKEHUH KOMIMETEHIIMU chOpMHUpPOBaH Ha 6a30-
BOM YpPOBHE;

- WHJIUKATOp JOCTHXKEHUS KOMIIETeHIIUH c(HOpPMHUpPOBAH Ha 0az3o-
BOM YpOBHE, JJpyTrue Ha CpelHEM YPOBHE, HO CTYJIEHT 3aTpyIHsET-
Csl OTBETHTH Ha JIOTIOJHUTEIHHBIE BOIIPOCHI.

Teopernueckoe coepkaHne TUCHUIUITMHBI OCBOGHO YaCTUYHO, HO
po0JIeMbl HE HOCST NMPUHLMIUAIBHOrO Xapakrtepa. CTyAeHT ne-
MOHCTPUPYET HEMOJHOE COOTBETCTBUE 3HAHUI, YMEHMHA M HaBBI-
KOB TIOKa3aTelsiM M KPUTEPHUSAM OICHHBAHUS WHIWKATOPOB J0-
CTI)KCHHUS KOMIETEHIMH Ha (HOPMUPYEMOM  TUCIUILIAHON
YPOBHE: JOMYCKAIOTCS 3HAYUTEIBHBIC OITMOKH, TPOSIBISETCS OT-
CYTCTBHE 3HaHMUU IO PsAAY BONPOCOB. 3aTPyIHSAETCS OTBEYaTh Ha
JIOTIOJTHUTEFHBIE BOMPOCHL. 3ajady pemui Ha 50%.

OIICHKAa «HEYAOBJICTBOPH-
TCJIbHO»

I/IH,I[I/IKaTop JOCTHIKCHUA KOMIICTCHIIMH C(bOpMI/IpOBaH Ha YpOBHC
HIDKe 0a30BOro U CTYACHT 3aTpyAHACTCA OTBCTUTH HA AOIIOJIHH-
TCJIbHBIC BOIIPOCHIL.

TeOpeTI/I‘IeCKOG COACPKAaHNEC OUCHUIIIMHBI OCBOCHO YaCTUYHO.
CTy,Z[eHT ACMOHCTPHUPYCT SABHYKO HCAOCTATOYHOCTH HJIM ITIOJIHOC
OTCYTCTBHE 3HaHI/II71, yMeHI/IfI N HABBIKOB Ha 3aJaHHOM YPOBHC
C(I)OpMPIpOBaHHOCTI/I HHIUKATOPOB JOCTHIKCHUA KOM-ITIOTCHITUN.
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B) llIkajia onneHNBaHNUA 3a4Y€eTa

[IIxana onneHUBaHus

Kpurepuu oniennBanus

3auTeHo

Wupukatop [JOCTHM)KEHUH KOMIETEHIMHM c(OpMUpOBaH Ha
YPOBHE HE HMXe 0a30BOr0 M CTYIEHT OTBEYAeT Ha JOIOJIHU-
TEJBbHBIE BOIIPOCHI

-IIPOYHO YCBOWJI IPEyCMOTPEHHBIN IIPOrpaMMON MaTepua;

- IPaBUJIBHO, apI'YMEHTUPOBAHO OTBETUJI HA BCE BOIIPOCHI;

- TOKa3all TIIIyOOKME CHUCTEeMaTH3WPOBAHHBIE 3HAHUS, BIaJEeT
IIPUEMAMH PACCYXKIEHUS U CONOCTABIISIET MaTepUal U3 PAa3HBIX
HMCTOYHHMKOB: TEOPHUIO CBA3BIBACT C IIPAKTUKOM, APYTUMH TEMaMU
JAHHOTO Kypca, APYTUX U3y4aeMbIX IIPEIMETOB;

- 6e3 omMOOK BBINOJIHMII IPAKTUYECKOE 33/1aHHE

He 3auteno

WHnukaTop JOCTHXKEHHMH KOMIETEHIHMH CQOPMHUpPOBaH Ha
ypOBHE HHWXKe 0a30BOrO M CTYICHT 3aTPYIAHSETCS OTBETUTH Ha
JOTIOJTHUTEIbHBIE BOIIPOCHI.

BericTaBnsiercs cTyneHTy, KOTOpbli He cupasuiics ¢ 50% Borpo-
COB W 33/1aHUi OWiieTa, B OTBETaX Ha JPYTUe BOIPOCHI JTOMYCTHII
cyliecTBeHHbIe ommOKku. He MOKeT OTBETUTHh HA JOMOIHUTEIb-
HBIE BOIPOCHI, MPEJUIOKEHHBIC NPENOAaBaTEIICM.

3. Tunosble KOHTPOJIbHBIC 3a/laHNA U HHBIC MaTepHualbl, HBOﬁXOIII/IMl)Ie
AJIA OICHKH 3HaHHﬁ, yMeHHﬁ, HaBbIKOB, XapaKTCPU3YIOIIUX ITAllbI

(bopmupoBanusi KOMIEeTEHIMA

Koz xommerenumm,

Oransl popMupoBaHUSL

Tunossle 3agaHus

WHAUKATOP KOMIICTEHINH (OIIEHOYHBIE CPEJICTBA)
OIIK-1 (OIIK-1.2, | Otan 1. ®opmupoBaHUE | - TUCKYCCHS: BOIIPOCHI IS O0CYKICHHS
OIIK-1.3) TEOPETUYECKOMN 0a3bl | (METOIMYECKHE PEKOMEHIAlNH JIJISl TIPO-

3HaHUH BE/ICHUS IPAKTUYECKUX 3aHATHUH)

Oran 2. dopmupoBaHue
YMEHUH (peuieHue 3aja-
YU 110 00pasILy)

- HaIMCaHKE OTYETa 10 JJa0OpaTOPHBIM
paboTaM M peleHre THITOBBIX 3a/1a4 Ha
MPAKTUYCCKHUX 3aHATUAX C UCIIOJIb30BaHU-
€M IaKeTOB MPUKJIAAHBIX IPOTPAMM H OH-
JaiH KaJIbKYJISITOPOB P paboTe ¢ pasz-
MEpHBIMU BEJIMYMHAMHU

Oran 3. dopmupoBaHue
HAaBBIKOB IIPAKTUYECKOTO
WCIIOb30BAHNS  3HAHUU
U yMEHUU

- KOHTPOJILHBIC PA0OTHI: IEPEUCHB BOITPO-
COB I10 BapUaHTaM (METOJAMYECKUE PEKO-
mennanuu o CPC)

Oran 4. [IpoBepka ycBo-
€HHOT'O MaTepuaia

- 3aIIMTa KOHTPOJIbHBIX padoT
- BOIIPOCHI K 3K3aME€HY U 3a4eTy (Ipuio-
xenue 1)

4. MeToanueckue MaTepuaJibl, ONpeae/saoiye nNpoueaypbl OlleHUBAHUS 3HA-

IK3aMeH

HHMii, YMEHUH ¥ HABBIKOB

[IpoBoauTCS B 3aaHHBIN CPOK, corjacHo rpaduKy yueOHOro mpoiiecca. JK-
3aMeH MpoxoauT B (opMe colOeceloBaHUs MO OWiIeTaM, B KOTOPbIE BKIIOUYAKOTCS
TEOpeTUUECKre BOMPOCHL. [Ipy BBHICTABIEHUU OIICHOK YYWUTHIBAETCS YPOBEHH MPHU-
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OOpETEeHHBIX KOMIETEHITUN CTYJeHTa. AYJIUTOPHOE BpeMsl, OTBEJACHHOE CTYJICHTY,
Ha MoAroToBkKy — 30 MuH.

KonTpoJsbnas pabora

DTO BHEayJIUTOPHBIN BUJ CAMOCTOSITEIbHON paboThl CTYJAeHTOB. KOHTpOIIb-
Has pa0oTa BKJIIOYAET B ceOsl 3a/1au, OXBATHIBAIOIIUX M3y4YaeMble pa3eibl Pu3u-
k. PaboTa BBINONHSETCS MO BapuaHTaM, COIIACHO TocieaHel nudpe mudpa u
ciaetcs Ha mpoBepKy. [lociie mpoBepku KOHTpOJbHAs paboTa BO3BpAILACTCS CTY-
JIEHTaM JIJI IOJITOTOBKHU €€ 3alluTe. 3aluTa KOHTPOJILHON padoThl MPOBOAUTCS HA
9K3aMEHAILIMOHHOM CECCHM U SIBJISIETCSI OCHOBAHUEM JIJIS JOMYCKA CTYAEHTA K JK3a-
Meny. [Ipu 3amure KOHTPOIBLHON PabOTHI CTYAEHTHI JOJKHBI OTBETUTH HAa TEOpe-
TUYECKHUE BOIIPOCHI TI0 TEMATHKE KOHTPOJIBHOU pabOTHI.

TemaTuka KOHTPOJIBLHOM padoThl Nel
KunemaTtnka noctynaTeabHOr0O M BpallaTEIbHOTO ABUKCHUN;
JInHaMuKa MOCTYNaTEIbHOIO JIBHXKEHUS, 3aKOH COXPAHEHUS UMITYJIbCA;
Mexanunueckas padota, MomHocTb, KIT/I;
DJIEMEHTHI CEUAIbHON TEOPUU OTHOCUTEIIBHOCTH;
JlnHaMuKa BpalaTeIbHOTO ABUKEHHUS;
MexaHHKa KUJKOCTEW U ra30B; MEXaHHMYECKOE HaIPsKEHHE, 3aKOH [ 'yka
TemaTuka KOHTPOJIbHOH PadoThI Ne2
DIIeKTpOCTaTHKA
[TocTostHHBIN TOK
Maruetusm
. Koniebanust u BOIHBI

IIpakTHUyeckue 3aHATHS

[IpakTyeckue 3aHATUS — METOJ PENPOIYKTUBHOIO OOy4YeHHUs, 0Oecreun-
BAIOIIMKA CBSI3b TEOPUU M NPAKTUKH, COACUCTBYIOIIMA BBIPAOOTKE y CTYIIEHTOB
YMEHHI U HABBIKOB IPUMEHEHUS 3HAHU, MOJYYEHHBIX Ha JIEKI[MU U B XOJE CaAMO-
CTOSITEIIbHON PaOOTHI.

[Ipy mpoBeneHUM MPAKTHUYECKUX 3aHATUM CTYyJIEHTaM IMpejiararoTcs Ba
BU/JIA 33/1a4 110 TeMaM, OTBEJICHHBIM Ha MPAaKTHYECKOE 3aHATHE (COTJIACHO pabouei
nporpamMme y4eOHOU TUCIUTIIINHBI):

- TUIIOBBIE 3a7a4d, OOpaslbl, PEHICHUS KOTOPBHIX OBLIM PAacCCMOTPEHBI Ha
JICKIIUH, TIPU UX PEIICHUH MPUMEHSETCS OJJHO mpaBuiio (popmyiia, 3aKoH);

- 3ajaud, TpeOyrouue g PEIICHUS TMPUMEHEHUS HECKOJIbKUX TMPaBUII
(bopmyn, 3akOoHOB), MocTpoeHus TpadgukoB. Kak nmpaBuio, o0pas3iibl TaKuX 3aaad
Ha JICKIHUSIX HE PacCMaTpPUBAIOTCSL.

Jduckyceus

[Ipu mpoBeaeHUU NUCKYCCHUU CTYJICHTaM JJisi OOCYXIEHUS TpeasiararoTcs
BOIIPOCHI TI0 TeME, OTBEJICHHON Ha MPaKTUYECKOEe WK JabopaTopHOe 3aHsATHE (CO-
rJIaCHO paboueil mporpamme y4eOHOW JuCHUIUINHEL). [Ipr oTBEeTe Ha BOMpOC CTY-
JIEHT JOJKEH PACKPBITh TEMY, YKa3aTh Pa3MEPHOCTH MCIOJIb3YEeMbIX (PU3HUECKHIX
BEJIMYMH U UX CMBICIL.

SokowdE

oW e
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JlabopaTtopHasi paGora

[IpoBenenue y1abopaTOpHBIX pabOT MO3BOJISIET CTYyAEHTaM YIiIyOuTbh M 3a-
KpPENUTh TEOPETUUECKUE 3HAHMSI, PA3BUTUSI HABBIKOB CAMOCTOATEIBHOIO IKCIEPH-
MEHTHPOBaHUs. BKIIIOUaeT NoAroToBKY HEOOXOAUMBIX ISl OIBITA (IKCIIEPUMEHTA)
npuOOpoB, 00OPYIOBaHUS, COCTABICHUE CXEMBI-IIJIaHa OIbITA, €r0 MPOBEICHUE U
ONKCaHue. Yyaluecs IpruoOpeTaloT YMEHUSI U HaBBIKM, HEOOXOJUMBIE UM B IO-
cienyomei npohecCUuOHATBHON JESITENBHOCTH U CLIOCOOCTBYIOT (POPMUPOBAHUIO
MPUYUHHO-CJIEICTBEHHBIX CBSA3EH 3aKOHOB (DM3HKHU U UCCIETYEMBIX SIBICHUM.
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Ipuioxenue 1
Bonpocs k 3a4éTy no qucuuniainne @usnka
Bonpocs 1151 npoBepku ypoBHsi 00yueHHOCTH «3HATD)»

1. [Ipenmer u 3amaun pusznku. OCHOBHBIC TOHATHS MexaHUKH. CHcTeMa eu-
HMII.

2. Kunemaruka. YpaBHeHUs ABIKEHUST MTHOBEHHBIE CKOPOCTh U YCKOPEHHUE.
3. Kunemarnka BpamaTeibHOTO JIBH)KCHUS. YTJOBBIE CKOPOCTbh M YCKOPEHHE.

CBs13p MEXIy JIMHEWMHBIMUA U YIJIOBBIMU XapaKTEPUCTUKAMK JBMkeHus1. Hopmams-
HO€, TAHT€HIUATIbHOE U IIOJIHOE YCKOPEHHUE.

4. Junamuka tBepaoro tena. [lonsaTus cuisl u Macceel. 3akoHbl HeroToOHA.

S. JluHamuka BpaieHust TBEpHOro rtena. MomeHT cuibl. MOMEHT uHepuuu.
OCHOBHOW 3aKOH BpalllaTE€IbHOTO IBUKCHUS.

6. MoMeHTBI HHEpLUU CTEPKHA, 00py4a, qucka. Teopema LlTeiinepa.

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

8. Cuitel TpeHus MOKOS, CKOJIbKEHMS M KadueHus. Cunna conpotusiieHus. Pop-
myna CTokca.

9. Cuibl HHEpIUU

10. Craruka. YciioBus paBHOBeCHUS TeIl.

11. Bec Tena u ero uaMepenue. Cuibl TATOTEHUS. 3aKOH BCEMUPHOTO TSATOTE-
Hus. KocMuueckne ckopoctu

12.  MoMeHT KOJIM4YecTBa ABIKEHHUS. 3aKOH COXpaHEHUS MOMEHTAa KOJUYeCTBa
JNBUKEHUA (uMItynbea). ['upockonmyeckuid 3 PexT.

13. 3akoH coxpaHeHUs UMITyJIbca

14.  PabGora u sHeprus. MomHOCTb. DHEPrusl KUHETUYECKasi U MOTEHUUAbHAS.
15. 3aKoH COXpaHEHHs YHEPrUU B MEXaHUKE.

16. TIloctynaTsl cenManbHOW TEOpPHH OTHOCUTENbHOCTH. [IpeobpazoBanus [ a-
nuiies u JlopeHua.

17. DneMeHTapHBINA 3apsij. DIEKTPUUECKUN 3apsij] Tel. 3aKOH COXpaHEHUs 3apsi-
na. Dnekrpocrarrka. 3akoH KyioHa.

18.  DrnexTpuyeckoe Moje U ero XapakKTepUCTUKU. 3aKoH cyneprno3unmu. Cuio-
BbIC JINHUU

19. Dnexrpuyeckoe noje BHYTPH IPOBOAHUKOB M AUDIEKTPUKOB. Bektop moss-
PU30BaHHOCTH.

20. Teopema ["aycca u npumepsl €€ UCIIOIb30BaHUS.

21.  TloTeHuuman 3AeKTPUYECKOTO MoJisA. Pa3HOCTh MOTEHIMANIOB. DKBUIIOTEHIIHU-
aJibHasi MTOBEPXHOCTh

22. DuHeprus U 00bEMHAs TUIOTHOCTh DHEPTUU DIIEKTPUUECKOTO MOJs. 3aKOH
Hxoymnsg-Jlenna

23. nektpoémkocTh. Konnencaropsl. [1nockuii konaeHcarop.

24. CoenuHeHHS KOHJICHCATOPOB.

25. IlocrosHHBIN TOK: OCHOBHBIC MOHATHS. CHlla TOKa.

26. DnexTpuueckoe compoTuBiaeHUE. 3akoH OMa Jisi OJTHOPOHOTO ydacTKa Iie-
nu. 3akod Oma B quddepeHiuanpHoi Gopme.
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27.  DOnexkTpoABIKYyIIas cuia. 3akoH OMa Jyist TOJIHOM LIETH.
28. CoenuHeHHs Pe3UCTOPOB
29. BekTop MHIYKIIMM MAarHATHOTO ToJiA. JIMHUM MHAYKIIUS MarHUTHOTO TOJIS.
[IpyHLIMT CyTIepIO3ULUN.
30. . MarauTHoe 1oJie B BelecTBe. BekTop HanpsskEHHOCTH MAarHUTHOTO TOJIS.
31. 3akon buo-Capapa-Jlamnaca. MarHutHoe 1osie IpsIMOJIMHEWHOTO U KpPYyTo-
BOT'O TOKa.
32. Cuna Jlopenma.
33. Cuna Amnepa. MarHUTHBIII MOMEHT BUTKa C TOKOM. [IpMHIUIBI paboOTHI
AIEKTPOIBUTATEIICH.
34. DOnexrpomarautHas uHAyKusa. Onbitel @apazes. [Ipasuno Jlenna. Tpanc-
dbopmarop.
35. SIBnmeHus CaMOMHIYKIIMU U B3aUMHOW MHAYKIHMHA. NHIYKTUBHOCTh. DHEPTHS
MarHUTHOTO MOJIS.
36. IlomympoBomHuku. P-n-nepexoman

Bomnpocs! ajis1 npoBepkn ypoBHs o0yueHHocTH «Y METD»

1. ChopmynupyiiTe 3aKOH COXpPaHEHHUS MEXaHUYECKOW 3Hepruu. [is kakux
CUCTEM TEJI CIIPABEJINB 3aKOH COXPAaHECHUsI MEXaHUYECKOW dHEPTrUun?

2. Kak m3meHnseTcss 3HEprusi MEXaHUYECKOM CUCTEMbI IIPU HAIMYHUK CHJIBI TPE-
HUs?

3. CdopMynupyiiTe 1 HAMUIINATE, YTO TAKOE MOMEHT CHUJIbI?

4, JlaiiTe onpeaeneHre JIMHEHHOW U YTII0BOM CKOPOCTH.

S. Kak cBsi3aHbI JINHEWHBIE U YIJIOBBIE BEJIUYMHBI IIPU BPAIATEIbHOM JBHKE-
HUN?

6. Onpenenenne MOMeHTa HHEPLUU. PU3NUECKUN CMBICITI MOMEHTA HHEPLIUH.
1. Kak BblumciseTcs KWHETHYECKAass SHEPIUsl NPH MOCTYIIATEIbHOM M Bpalla-
TEJIbHOM JIBMXKEHUSIX ?

8. Harnumure nBe hopmbl 3amMcy BTOPOTO 3aKOH JTMHAMHUKH MTOCTYHATEIbHOTO
Y BpaIllaTEeJIbHOTO JIBUKEHUH.

Q. BpIuuciaTe MOMEHT MHEPLIMM MAxOBOT'O KOJIECa U CUIIYy TPEHUS B OIOPE I10

HKCIIEPUMEHTAIbHBIM JTAHHBIM.
10.  OcymiecTBIATh U3MEPEHUS IITAHTCHIIUPKYJIEM.

11. Ha TexHu4ecKHX Becax ONpPEIEsiTh Maccy rpysa.

12. Hablkamu pabOThI C CEKYHIOMEPOM ISl ONpEJEIeHUs] BpEMEHH IpOoTeKa-
IOLLETO Mpoliecca.

13. HaBblkamu MO BBIYHMCIICHUIO KO3 (ULIMEHTAa BHYTPEHHETO TPEHUS KUJIKOCTH
M0 3KCIEPUMEHTAIBHBIM JaHHBIM

14. Hablkamu pabOTbl ¢ MUKPOMETPOM JJisi MOJYYEHHUS! SKCIIEPUMEHTAIbHBIX
JTAHHBIX.

15. HaBpikamu pa®oThI ¢ MacIITAOHON JTMHEUKOW JIJIsl ONIPEICIICHUS PACCTOSHUS
MEXIy MpeAMETaMHU.

16. BpuucnsaTh HAIPSHKEHHOCTH JIEKTPUUYECKOrO MOJISl TOYEYHOro 3apsija, CH-

CTEMbI TOYEUHBIX 3apsA0B, ChEephl.
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17,

IIpumenaTs Teopemy I'aycca K pacd€ry HaNpsSKEHHOCTH DJIEKTPUYECKHUX

noJien

18.  BbIYMCIATH NOTEHLIHAT 3JIEKTPUUECKOTO MO U pa3HOCTh MOTEHIUAIOB.
CTpouTh 3KBUIMIOTEHIIUATBHBIE IOBEPXHOCTH.

19.  PaccuuThIBaTh 3JIEKTPOEMKOCTh YEAUHEHHOTO MPOBOJIHUKA, TNIOCKOTO KOH-
JIEHCATOpa, COCIMHEHUS KOHJIEHCAaTOPOB

20. BbruucnsaTh SHEPTUIO U PaAbOTY IIEKTPUUYECKOTO OIS

21. Ilpumensars 3akoH OMa AJisi OTHOPOAHBIX IIENei MOCTOSIHHOTO TOKa B MHTE-
rpanbHON U auddepenmanbHoi hopme.

22. BpUUCHATH CONMPOTUBICHHUE MTPOBOAHHUKA

23. BpuucnsaTh pacnpeeneHne TOKOB U HapsDKEHUH TpY MOCIe0BaTEeIbHOM U
napauIeTbHOM COeTMHEHUH TPOBOIHUKOB.

24. Tlpumensts 3akoH OMa /TSl HEOTHOPOAHBIX IIETICH MOCTOSHHOTO TOKA B WH-
TerpajibHON U nuddepeHmanbHon Gopme

25. Bpruucasate paboTy ¥ MOIIHOCTH TOKA.

26. Ilpumensars 3axonbl Kupxroda mig pacuera pa3BeTBIECHHBIX LENEH.

27. Ilpumenenus 3axoH buo-CaBapa-Jlamnmaca s HaX0XIEHHUST MarHUTHOTO
10JIs1 IPSIMOJIMHEMHOTO M KPYTOBOI'O TOKA.

28.  Brpruucnats cuisl Jlopenma u Ammepa.

29. IIpUMEHATH 3aKOH AJIEKTPOMArHUTHOU WHAYKIIHH.

30. Bwruucnsate mapameTpsl TpaHchopmaTopa.

Bonpocs a5t npoBepku ypoBHsi 00yueHHOCTH «BJIA/IETD»

Bnaz[eHHe HaBbIKaMH PCHICHUA 3aaa4, IIPCACTABJICHHBIX B KOHTPOJIbHBIX pa60Tax.

1.

[Ipumeps! 3aau:
KuneMarnueckoe ypaBHEHHE ABUKEHUSI MAaTEPUATIbHOM TOYKH MO OPSIMOMl (OCh
x)umeer BUA X = A +Bt+Ct3tne A=4wm B=2wm/c, C=-0,5m/c? [na
MOMEHTA BPEMEHU t1 = 2 C ONpeNenuTh: 1) KOOpaAuHATY X1 TOUYKHU; 2) MTHOBEH-
HYIO CKOpOCTbh V1; 3) MTHOBEHHOE YCKOPEHHE a1.
Teno Bpamiaercs BOKpYr HEMOJBHYKHOM OCH IO 3aKOHY, BbIpaxkaeMoMy (op-
mysoi @ = 10 + 20 t - 2 t? (puc. 1). HalizuTe 1o BeIMYMHE M HAIIPABICHUIO
MOJTHOE YCKOPEHUE TOYKH, Haxojsiiencs Ha paccrosHun R = 0,1 M oT ocu
BpalleHus, 171 MOMEHTa BpeMeHu t; =4 c.
Ha ropuzonTanbHOM miaTgpopMe MIaXTHOM KJIETH CTOUT Y€JIOBEK Maccol m =
60 xr. Onpenenuth CUy JaBJeHUs yeloBeka Ha minatdopmy: 1) mpu ee
NOJbEME C YCKOPEHHEM a1 = 3 M/c%; 2) IpH paBHOMEPHOM MOIBEME U CITYCKE;
3) mpu crycke ¢ yckopeHueM az = 9,8 m/c?,
Kakum Obu1 Ob1 TIepuon oOpamenus MC3 Ha kpyroBoi opoute, eciu  Obl OH
ObUIT yaJIeH OT MOBEPXHOCTU 3eMJIM Ha PACCTOSIHUE, PAaBHOE 36MHOMY pauycy
(R =6400 xm).
CranbHasi MPOBOJIOKA CEUYEHHEM S= 3 MM‘ MOJ JEHCTBUEM paCTITHBAIOIICH
cunbl, paBaoii F = 4 - 10* H umeer amuny Ly = 2 M. Onpenenuts abcomoTHOE

2
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10.

11.

12.

13.

14,

YIJIMHEHHE NPOBOJIOKU NPH YBEJIHYEHUM pacTaruBaromieil cuisl Ha F; = 10°
H. Moayns IOnra cramu E =2 - 10 ITa.

MaxoBUK, MacCy KOTOPOrO0 m = 5 KI' MOYKHO CUMTaTh PaCIpEEICHHON MO
o0oxay paauyca r = 20 cM, CBOOOJIHO BpallaeTcsi BOKPYT TOPU30HTAIILHOM OCH,
IPOXOJSAIIEH Yepe3 ero LeHTp ¢ yactotoil n = 720 mun™. Ilpu TopMoKeHHH
MaxOBHUK ocTaHaBiuBaeTcs uepe3 At = 20 c. Halitu TopMo3zsituii MOMEHT M u
4yuciio 000poToB N, KOTOpOE clieaeT MaXOBUK JI0 TTOJIHOM OCTaHOBKH.

Ha ckambe JKyKOBCKOTO CHUAMT YEJNOBEK U JCPKUT B BBHITAHYTHIX pyKaxX TMpU
Maccod m =10 kr xaxnmas. PaccrosHue OT KaXIO0M T'MpPH 1O OCU BPAILICHMS
ckambu |1 = 50 cm. CkaMbs Bpammaercs ¢ yactoroii ny = 1,0 ¢!, Kak usmenurcs
4acTOTa BpalECHUSI CKaMbU U KaKyl0 padOTy A MPOU3BEIET YEJIOBEK, €CIU OH
COXKMET PYKH TaK, YTO PACCTOSTHUE OT Ka)JIOH TMPH JI0 OCH YMEHBIIHTCS 110 |2
= 20 cM. CymMMapHbIi MOMEHT MHEPLHMM YEJIIOBEKA U CKAMbU OTHOCHUTEIIBHO
ocu Bpamienus J =2,5 kr-m%. Ocb BpalleHUs OPOXOIAUT YEPE3 LEHTP Macc ue-
JIOBEKA U CKaMbH.

ABTOMOOWIH Maccoil m = 2000 Kr IBMKETCSI BBEPX 0 HAKIOHHOM IIOCKOCTH
¢ ykioHom o = 0,1, pa3suBas Ha mytu S = 100 M ckopocTh vi = 36 km/4. Ko-
sbdunrent tpenus p = 0,05. HailTu cpeHIO0 U MaKCUMAaJIbHYIO MOITHOCTb
JIBUTATEJIs] aBTOMOOWIISI IPU Pa3TOHE.

JlepeBsiHHbIi cTepxkeHb Maccoit M=6,0 kr u jymmHo# 1=2,0 M MoKeT BpamaThCs
B BEPTUKAIIBHOM TJIOCKOCTH OTHOCHUTEJIBHO TOPU30HTAIBHON OCH, MPOXOSIIEH
yepe3 Touky O (puc. 4). B xoHen crepxHs nomnajaaer myias Maccod m = 10 T,
NeTsAmas co ckopocTeio Vo =1,0-10° M/c, HampaBneHHON NepHEHIMKYISPHO
CTEP>KHIO U 3acTpeBaeT B HeM. OnpenenuTh KUHETUYECKYI0 SHEPTUI0 CTEPKHS
IoCJIe y1apa.

OnpenenuTs peNITUBUCTCKUN UMITYJIBC P U KUHETUYECKYIO SHEPTHUIO AJIEKTPO-
Ha, IBIKYIIEToCcs co ckopocThio V=0,9 ¢ (T11e ¢ — CKOPOCTh CBETa B BAKyyMe).

B BepmmHax kBagpara HaXOIATCS OJMHAKOBBIE MO BEJIIMYWHE OJHOMMEHHbBIC
3apsiabl (puc. 2). OnpeneauTs BeIUYUHY 3apsaiaa o, KOTOPBIA HAT0 MMOMECTHTh
B IICHTP KBaJpara, 4ToObl CUCTEMa 3apsA0B HaXOAWIach B paBHOBecHH. byner
JI1 3TO PaBHOBECHUE YCTOMYUBBIM?

DNEKTPOH BJETAaET B IUIOCKHI BO3AYIIHBIA KOHAEHCATOpP MapasuiesIbHO IUIa-
CTMHAM CO CKOpocThio vo = 1,0-10% m/c. Jlnmna xompmencaropa L=1,0 cm,
HAIIPHKEHHOCTD 3JeKTprdeckoro nons B HeM E =5,0-10° B/m. Haiitu ckopocTs
V 3JIEKTPOHA MPU BbUIETE U3 KOHIEHCATOPa, €ro CMEUIEHUE Y, OTKIOHEHUE OT
MepBOHAYAJILHOTO HAMPABJICHUS.

OnpenenuTs yCKOPSIOMIYI0 Pa3HOCTh MNOTEHUMATIOB A@, KOTOPYHO AOJIKEH
MPOUTHU B IJEKTPUUYECKOM TOJIE AJIEKTPOH, YTOOBI €T0 CKOPOCTH BO3pOCiia OT ),

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

K miacTuHaM miockoro BO3AYUIHOTO KOHJEHCATOpa MPUII0KEHA PA3HOCTH MO0-
Tennuanos Ag; = 1,5 xB. [Tnomazas muactun S =150 cM? U paccTosHUE MEKITY
Humu d = 5,0 mm. Tlocne oTkTrOUeHUsT KOHACHCATOpa OT UCTOYHHMKA HAIPsIKe-

HUS B IPOCTPAHCTBO MEXAY IUIACTUHAMU BHECIH CTEKJIO (€ = 7). Onpenenurs:
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1) pa3HOCTh MOTEHLMAIIOB MEX/y MIACTUHAMHU IOCJIE BHECEHUS TUAIICKTPUKA;
2) emkoctb KoHAeHcaTopa Ci u Cy 10 1 mociie BHECEHUS JUAJIEKTpUKA; 3) To-
BEPXHOCTHYIO IUIOTHOCTH 3apsijia G Ha IJIACTUHAX JI0 U TMOCJI€ BHECEHUs -
AIIEKTPHUKA.

15. Hatitu conporuBiienue R skene3Horo crepskus quamerpom d = 1 cM, eciiu Mac-
ca CTep>kHs M = 1 KT.

16. Tok | =20 A, mpoTekas o KOJbILy U3 MeIHOM IPOBOJIOKH cedeHneM S = 1 mm?,
co3dacT B IEHTpe Koiblla HanpsokeHHocTh H = 178 A/m. Kakast pasHocTh 110-
TeHnraaoB U mpuito’keHa K KOHIIaM TIPOBOJIOKH, 00Pa3yroIIeii KOJIbIIO0?

17. 3apsikeHHas 4acTUIA JBHXKETCS B MATHUTHOM T0JIE IO OKPY>KHOCTH CO CKOPO-
cteio v = 10° m/c. Unaykuus marauTHOro nonst B =0,3 Ti. Paguyc okpyxHO-
cti R =4 cM. Haiitu 3apsia (| 4acTHIlhI, €CIIM W3BECTHO, 4TO ee dHeprus W=12
K3B.

18. B o1HOpOIHOM MarHUTHOM Mojie HHAYKIHs koToporo B = 0.8 T:i. paBHOMepHO
BpallaeTcsl paMKa C yIriloBOM CKOpOCThi0 @ = 15 pan/c. [lnomanp pamku S =
150 cm?. Och BpallleHUs. HAXOMUTCS B INIOCKOCTH PAMKHU M COCTABJISET IOl o
=30° ¢ manpaBieHHMEM MATHHTHOTO Mojs. HalTu MakcMManbHOE 3HAuYeHUE
OJIC unaykuuu Eo Bo Bpalaromencs: paMke.

19. ConeHonp ¢ CEpACUHUKOM M3 MAarHUTHOTO MaTepHuaia cofaepxut N=1200 BuT-
KOB TIPOBOJIa, MIPWJIETAIOIMIUX JIpYT K apyry. [lpu cune toka =4 A marHUTHBIN
notok @ = 6 MkB0. OnpenenuTs HHIYKTUBHOCTD L cosieHoua.

20. ConeHonp ¢ CepACYHNKOM U3 MAarHUTHOTO MaTepuana conepkut N=1200 Burt-
KOB IIPOBOJIA, MPUJIEraloIuX apyr K apyry. Ilpu cune toka =4 A marHuTHBIN
notok @ = 6 MxB6. Onpenenuts 3Hepruto W MarHuTHOTO MOJIsl COJICHOUIA.

Bomnpocsl k 3k3amMeHy no aucuuminae «Ou3znka
Bomnpocs! ajst npoBepku ypoBHs o0yueHHocTH «33HATDH»

1. . Mexannueckue konebaHuss U UX mapameTpsl (dactora, nepuona). Koneba-
TeJbHBbIE cucTeMbl. CBOOOIHBIE KOTIEOaHMS.

2. ®du3nyecKkul MasiTHUK, MaTEeMaTUYCCKUM MasTHHK.

3. [Mapmonnyeckue konebanus. duddepennnansioe ypaBHEHHUE U MPUMEPHI

TAPMOHUYECKUX OCHUJUIITOPOB (MASITHUKA U DJIEKTPUUYECKUN KOJeOaTeIbHbIN
KOHTYp). AMIunTya U daza. DHeprust KoJeOaHuii.

4, Konebarenbupiii  koHTyp. CBOOOJIHBIE TapMOHWYECKHE KOJICOAHUS B
AIEKTPUYECKOM KOHTYDE.

5. CrnoxeHrue rapMOHUYECKUX KOJIeOaHUM OJTHOTO HAIPaBJICHUS U OJIMHAKOBOM
4acToThl. buenus.

6. CBoOoHbIE 3aTyXarouue KoueOaHus U UX XapaKTePUCTUKH.

7. BoiHyX/1eHHbIE KOJeOaHMs, pe30HaHC. AMIUTUTYAAa U (pa3a BBIHYKIACHHBIX
koseOanuil. [[puHIUITBI pauOCBs3H U TEIEBEUIAHUS.

8. Bonnosbie nponieccsl. BosHbl B ynpyrou cpene. I[IpononsHble M noneped-
HBIE BOJIHBI. 3BYK. YIbTPa3ByKoOBas 1e(heKTOCKOMUsI.

Q. [Inockasi rapMOHHAYECKAsl BOJIHA U €€ XapaKTEPUCTUKMU (JJIMHA BOJHBI, BOJ-

HOBOE YHCJIO U BOJTHOBOM BEKTOP, (ha30Basi CKOPOCTh, YPaBHEHUE BOJIHBI). YpaB-
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HEHHE BOJIHBI.
10. Cunextp curnana. HopmanbHas u anoManeHas nucnepcusi. ['pymnmoBas cko-
pOCTBb.

11. DHeprus BOJIHBI, IOTOK SHEPTUHU, TFIOTHOCTH YHEPTHUU.

12.  Dddexr Homiepa

13.  OcHOBHBIE CBOMCTBa 3JEKTPOMArHUTHbIX BOJIH. [loTok sHepruu. Bekrop
Ymosa-IlotHTrHra. JIelicTBHE MEPEMEHHBIX JJIEKTPOMAarHUTHBIX IOJIEH HA Yello-
BEKa.

14. T'eomerpuueckas ontuka. [lokazaTens npenomiaeHus. 3aKOHbI MPSIMOJIMHEH-
HOTO PAacHpOCTpaHEHHs cBeTa (OoTpaxkeHue, npeiaomiieHue). [lonHoe BHyTpeHHee
OTpa)K€HHE.

15. HurepdepeHuus cBera. YCIoBUS MaKCUMyMa U MHUHUMyMa MpU UHTEp(de-
penuuu. Pacuet untepdepeHIIMOHHON KapTUHBI OT IBYX UCTOYHUKOB. OnTHuecKas
nnuHa mytu. Koneua HeroToHa.

16. Hcnonp3oBanue uHTepdepeHnn cBeTa B TexHuke. I'omorpadus. Murepde-
PEHILIMOHHBIE METOJIbI KOHTPOJISI HOBEpXHOCTU. [IpocBeTIIeHHas: ONTHKA.

17.  Judpaxkuus cBera. [Ipunnun ['roiirenca-Openens. YcnoBusi Habm01eHUS
TudpaKIum.

18. Jludpaxkuuonnas pemnietka. Mcmonab3oBaHue AUPPAKIUOHHBIX PEHIETOK B
CHEKTpaIbHBIX pubopax. Pazpemiaroias cnocoOOHOCTh ONTUYECKUX TTPUOOPOB.

19. udpaxius 31eKTpOMarHuTHOTO M3Iy4YeHHUS Ha TPEXMEPHOU Iu(paKInoH-
Hoil pemietke. @opmyna Bynbeda-bparra. U3yuenue cTpykTypbl MaTepUalioB JIU-
(bpakIMOHHBIMU METOJJAMU.

20. TemmoBoe n3mydeHne. AGCOTIOTHO YEPHOE TENO. 3aKOHBI H3ITYICHHS YePHO-
ro tena. TernoBuzopsl. Mcnonb30BaHue TEMIOBU30POB ISl KOHTPOJIS MOE3HOTO
COCTaBa, B 1I€(PEKTOCKONUU COOPYKEHUU.

21. KsanroBas npupoja cBeta KBantopas runotesa u popmyna [Tnanka.

22. Tlonspuszanusa cBera. EcTecTBeHHBIN U TOJISIPU30BAHHBIN CBET. JIBOiTHOE JTy-
yenpenomiieHue. [lonspusanus cBera mpu oTpakeHuH. 3aKoH bproctepa.

23. Illonspounsl ¥ TOJSAPU3ANMOHHBIE TpU3MbI. 3akoH Maimoca. Bpamenue
IJIOCKOCTH nossipu3anuu. CaxapomMeTpusi.

24.  ®otodddext. 3akonbl PororddexTa. YpaBHeHHEe DUHIITEHHA /ISl BHEIITHE-
ro ¢orodddekra. dorornekrpuueckue mpeodpa3oBaTeIu B TEXHUKE.

25. Macca u umnynbc GotoHa. OTpaskeHue 1 MOTJOIIEHHUE CBETa.

26. Crpoenue aToma. I'unore3a bopa. 3akoHbI U3TydyeHHS U TIOTJIONICHUS KBaH-
TOB. DU3NUEeCcCKrue OCHOBBI paboThI Jazepa. OCHOBHBIE XAPAKTEPUCTUKH JIA3€PHOTO
uznydenus. [[pumeHeHre 1a3epoB B TEXHUKE U TEXHOJIOTUH.

27. CrpoeHue U CBOMCTBa aTOMHBIX sifep. MaccoBoe u 3apsjgoBoe uucia. le-
(dbeKT Macchl U dHEPTUs CBA3M siapa. PagnoakTuBHOCTh. DOpMyYJbI CMEIeHUs. 3a-
KOH PaJMOaKTUBHOIO pacra/ja.

28. YmpapnseMmble W HEyMNpaBisieMble siiepHble peakiuu. llemnas peakuus ne-
nenus suep. llonatue o saepHoM 3HepreTuke. Peakuusi cMHTE3a aTOMHBIX SIAED.
[TpoGiema ynpaBisieMbIX SIAEPHBIX PEAKIIUMA.
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29. UpeanpHblil ra3. YpaBHEHHE MOJEKYJISIPHO-KMHETUYECKOW TEOPUU Ta30B.
CpenHsass KHUHETUYECKask SHEPTUsl MOJIEKYJI. Y pPaBHEHHUE COCTOSIHUS HICAIBHOTO Ta-
3a. M3omporueccsl.
30. Tepmomunamuka. TepMoauHaMuyeckue napaMeTpbl. BHyTpeHHsIs1 sSHEpTHS U
paboTa rasa.
31. [IlepBoe Hayayio TepMOIAMHAMUKH. AnuabaTHUECKUW mpolecc. YpaBHEHUE
ITyaccoHna.
32. Bropoe Hauano TepMoauHAMUKUA. DHTporus. CTaTUCTUYECKOE TOJIKOBAHHUE
BTOPOr0 Hayajaa TePMOAUHAMUKH.
33. Peanbnble ra3sl. [Ipeaens NpruMeHUMOCTH 3aKOHOB HI€aJIBLHOTO rasza. Y pas-
HeHue Bau-gep-Baanbca. Oxukenne ra3o. Mcnosib30BaHNE CKUKEHHBIX Ta30B B
TEXHUKE, OBITY, MEUIIUHE.
34. Temnossie aeurarenu u ux KIIJI. [ukn Kapuo u ero KII nma naeansHoro
rasa.
Bomnpocs! ajis1 npoBepkn ypoBHs o0yueHHocTH «Y METD»

1. YmMmeTh nosydyath ypaBHEHHE FapPMOHMUYECKUX KOJICOAHUM Pa3IMYHbIX (PU3NUECKUX
IIPOLIECCOB

2. YMeThb 3amuchiBaTh (POpMYyITy TapMOHHUYECKOTO KOJEOaHUS M OMpPEAeNiTh €ro
napaMeTpbl

3. YMerb 3anuchiBaTh POpMyITy CBOOOIHOTO 3aTyXalOMIEro KojieOaHus U ONpenessiTh

€ro napameTpbl

YMeTh uccnenoBarb kKojiebanus (U3NUECKOro U NPYy>KMHHOTO MasiTHUKA

YMeTh 3anuchiBaTh POPMYITy TUIOCKOW BOJHBI U OMPEEISATh €ro NapaMeTphbl

YMeETh NPUMEHSTH 3aKOHBI T€OMETPUUYECKON ONTUKHU

YMeTh paccuuThIBaTh MHTEPPEPEHIIMOHHYIO KapTUHY MJIS JIBYX HCTOYHUKOB U

TOHKOM TIIEHKU

8. YMeTh ucnonb3oBaTh TUPPAKIIMOHHYIO PEIIETKY JJIS ONPEASICHUS ITTUHBI BOJTHBI
CBETa

9. YMerh npuMeHsITh (PU3NYECKUE OCHOBBI paOOTHI Ja3epa, OCHOBHBIC XapaKTEPUCTH-
KU JIA3€PHOTO U3IIYUYEHUS.

10.YmMetsb omnpenensiTe MacCoOBOE M 3apsiIOBOE YMCIIa, COCTaB siipa. 3aps, pa3Mepbl U
Macca aTOMHOTO sifpa.

11.YMeTh NpUMEHATHh 3aKOH PaJMOAaKTUBHOIO pacnana. OnpenensitTe slI€pHbIE peak-
IIMU ¥ 3aKOHBI COXPaHEHUSI.

12.YMeTh NpUMEHATh OCHOBHOE YPAaBHEHUU MOJICKYJISIPHO- KHHETHUUECKOW TEOpUU
UJeaJbHbIX ra30B. OnpenensaTe CPEAHIOK KBAAPATUYHYIO CKOPOCTh MOJIEKYII.

13.YMeTh npUMEHSTh YpaBHEHHME COCTOSIHMS wHuaeanbHOoro raza Kiameiipona —
MeHneneeBa 1 U30ITPOLIECCOB

14 .TIpumeHeHue 3aKOHAa PaBHOMEPHOIO pacHpe/e]ICHUs] SHEPTUU MO CTEMEHSM CBO-
60161 OnipeneneHne cpeHeld KHHETHIECKON YHEPTUU JABUKEHUS OJHOU MOJICKY-
JIBL.

15.YMeTh mpUMEHSTh TEPMOJAMHAMUYECKUN METOJ| UCCIEAOBAHUS, MEPBOEC HAYAJIO
TEPMOJMHAMHUKHU. YMETh OMNPEIeNiaTh paboTy raza mpu U3MEHEHHH ero 00béMa,

No ok
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KOJIMYECTBO TEILJIOTHI.

16.Haxonuth paboTy MaeaIbHOTO Ta3a MpU pa3IMYHbIX u3ompoleccax. ['papudeckoe
n3o0paxkeHue pabotel. [IpumMeHeHue nepBoro 3aKkoHa TEPMOJMHAMUKHU K H30MPO-
neccam

17.TTpumeHsTh BTOPOE HAYauo TEPMOIMHAMUKH.

18.0Omnpenenarb 4yuciao creneHeil cBo0o bl MoJIeKybl. [I[pUMEHsITh 3aKOH paBHOMEp-
HOTO paCTpECICHHS SHEPTUH 10 CTEMEHAM CBOOOIbI MOJIEKYJI.

19.0npenenars cuiibl U MOTEHIUANbHAS SHEPTHS MEKMOJICKYJISIPHOTO B3aUMOJICH-
ctBusl. [Ipumensars ypaBHenue Ban-nep-Baansca.

20.ITpumensarts ypaBaeHue [lyaccona, 3amuch (Hopmysibl IEPBOTO HavYajga TEPMOIUHA-
MUKH IS Pa3INuHbIX BUOB MIPOLIECCOB.

21.0Onpenensate oOpaTuMble U HeoOpaTumble mpouecchl. [lpumensars mukn Kapuo u
ero KIIJI m1st maeansHOro rasa.

Bomnpocs! ajst npoBepkn ypoBHs o0yueHHoctu « BJIAJIETD»
Bnanenue HaBbIKaMu pEeIICHUS 3a]1a4, MPEACTaBICHHBIX B KOHTPOJIBHBIX paboTax.
[Tpumepsl 3amay:

1. Pa3HOCTb MOTEHIIMAIIOB MEXKy OOKJIaJKaMu KOHJeHcaTopa eMkocThio 0,5
MK®D B KosebaTeIbHOM KOHTYpE M3MEHsieTCsi co BpeMmeHeM 1o 3akony U = 100
sin10004t [B]. OnpenenuTh mepuo COOCTBEHHBIX KOJCOAHUH, MHIYKTHBHOCTD,
MOJIHYIO DHEPTUIO0 KOHTYypa M MaKCHMAaJbHYIO CHIIy TOKa, TEKYIIETO MO KaTyIIKe
WHIYKTUBHOCTH. AKTHBHBIM COTIPOTHUBIIEHHEM KOHTYpa MPEeHEOPEUb.
2. JInuHa >EeKTPOMArHUTHOW BOJIHBI B BaKyyMe, Ha KOTOPYIO HAcCTpOeH KoiieOa-
TeJILHBIN KOHTYD, paBHa 12 m. [IpeneOperast ak THBHBIM COTIPOTUBIIEHUEM KOHTYPA,
OTIPEJICIUTh MaKCUMANIBHBIN 3apsi Q, Ha MJIaCTUHAX KOHIEHCATOpa, €CIU MaKCH-

MaJjbHas CHjia TOKa B KOHType |, =1A

3. PaccTostHre Mexay ByMsl KOT€pEHTHBIMU UCTOYHUKaMu paBHO 0,9 amm. McTou-
HUKHU, HUCIYCKAaIIIME MOHOXPOMATHYECKUN CBET C JUIMHOM BOJHBI 640 1u, pacno-
JI0’KEHBI Ha paccTosHuM 3,5 m OT 3kpaHa. OnpenenuTh YHUCIO CBETIBIX IOJIOC,
pacrionaraBmmxcs Ha | cv JUIMHBI 3KpaHa.

4. JIns ycTpaHEHUs OTPa)KEHHsI CBETa OT MOBEPXHOCTHU JIMH3bl HA HEE HAHOCUTCS
TOHKas IJICHKA BEIIECTBA C MOKa3aTesieM npenomiieHus 1,26, MEHBIIUM, 4YEM Yy
cTekia (mpocBeTyieHne onTukm). [Tpu kakoil HauMeHbllel TOIIIMHE TJIEHKU OTpa-
YKEHHE CBeTa ¢ JJIMHOU BOHBI 0,55 mrm He OyaeT HabIoAaThCS, €CIIM YToJl maje-
Hus rydeii 3007

5. Pagmyc BTOporo temnoro koisblia HproToHa B oTpaxkeHHom cBete 0,4 mm.
OnpenenuTs paanyc KpUBU3HBI MJIOCKOBBIMYKJION JIMH3BI, B3STOM JJIsl OTIBITA, €CIIH
OHa OCBEIIAETCS MOHOXPOMATUYECKHUM CBETOM C JJIMHOM BOJHBI 0,64 vm.

6. Ha nudpakuuonnyro pemerky jmHOU 10 mm, umeromyto 400 mrpuxoB Ha 1
MM, TIalaeT HOPMAJIBLHO CBET OT pa3psiaHoN TpyOku. [loMemnennast BOIM3U pemieT-
KM JIMH3a TpoerupyeT AUPPAKIIMOHHYIO KapTUHY (PHUC.) HA TUIOCKUN JIKpaH O,
yYAQJIEHHBIN OT JMH3bI HA paccTosiHue 1M. OnpeAenuTs: NIUPUHY CIEKTPa IEPBOTO
NOpsJIKa, €CIM T'PAHULIBI BUAMMOTO CHEKTpa cOCTaBsOT 780 wm (KpacHbI Kpai

29



cnektpa) u 400 Hy (PUOTETOBBIN Kpail CIIEKTpa).

7. Ha nudpakuronnyoo pemetky aauHod 10 mwm, umeromnyro 400 mrpuxoB Ha 1
MM, TIalaeT HOPMAJILHO CBET OT pa3psiaHoN TpyOku. [lomemniennas BOIM3U pemeT-
KU JIMH3a Tpoenupyer AUPPAKIUMOHHYIO KapTUHY (PUC.) HA IUIOCKUNA 3KpaH O,
YAQJIEHHBIN OT JUH3bI HA paccTosiHue 1M. OnpeaennuTs: YuCiIo CIEKTPAIbHBIX JIH-
HUM KpPacHOTO I[BETa, KOTOpHIE TEOPETHUYECKH MOKHO HAOJII0aTh C MOMOIIBIO
JAaHHOU TU(PPaKIIMOHHON PEIICTKH.

8. Ha mudpaknmonnyro pemerky mmmHod 10 amm, umeronryro 400 mrpuxoB Ha 1
MM, TIaflaeT HOPMAJIBHO CBET OT paspsaHou TpyOku. [lomerienHas BOIM3U pelieT-
KU JIMH3a TPOEHUpyeT AUPPAKIHOHHYIO KapTHUHY (pHUC.) Ha IUIOCKUN 3KpaH O,
YIAJIEHHBIN OT JIMH3bI Ha paccTostHue 1M. OnpenenuTs: B CIEKTPE KAaKOro Mopsiaka
9Ta PEHIETKA MOXKET Pa3pelInTh JIBE JIMHUU C JUIMHOW BOJIHBI, paBHOM 500 Hv n
500,1 um.

9. BO CKOJIBKO Pa3 YMEHBIINTCS UHTEHCUBHOCTb €CTECTBEHHOI'O CBETA, IPOIIE]I-
Iero yepes JBe Mpu3Mbl HHUKOIS, TJIaBHBIE OCH KOTOPBIX COCTaBISIOT yroi 60°
[ToTepu cBeta B Kaxk10k npusme coctaBisitoT 10% (puc.).

10. JIyu cBeTa, uaymui B CTEKISIHHOM COCYZE C IIIMLEPUHOM, OTPakaeTcsl OT AHA
cocyza. [Ipu kakoM yriie majieHusi OTPaKEHHBIN Jyd CBETAa MAaKCUMAJIbHO HOJISPH-
30BaH?

11. JInuHa BOJIHBI, HA KOTOPYIO IPUXOAUTCS MAKCUMYM 3HEPIHMU B CIIEKTPE U3JIY-
yeHust yepHoro tena 0,58 mxm. Onpenenuts SHEPreTUYECKyH0 CBETUMOCTh IIO-
BEPXHOCTH TeJa.

12. Onpenenutb MaKCUMAIIbHYIO CKOPOCTh (DOTOZJIEKTPOHOB, BBIPHIBAEMBIX C TO-
BEPXHOCTU cepedpa: yIabTpapuoJIETOBBIM HU3IyYeHHEM C JJIUHOM BoiHbl 0,155
MKM.

13. Onpenenutb MaKCUMAIIbHYIO CKOPOCTh (DOTOZJEKTPOHOB, BBIPHIBAEMBIX C MO-
BEPXHOCTH cepeOpa: raMMa-u3IydeHHeM C JUIMHOM BOJHBI 1 nm.

14. ®oton ¢ sHeprueit ¢ = 0,75M»sB paccesicst Ha cBOOOTHOM AJIEKTPOHE MO YT-
jom @ = 60°. [IpuHKUMast, YTO KUHETUYECKAsI DHEPTHUS U UMITYJIbC IJIEKTPOHA JIO CO-
yaapeHust ¢ GOTOHOM ObLIH MPEHEOPEKUMO MAJTbI, ONPEICITUTh: YHEPTHIO & pac-
CessHHOro ()OTOHA.

15. ITyyok MOHOXPOMAaTHYECKOI0 CBETa C JJIMHOW BOJIHBI 663 mm magaer Hop-
MaJbHO Ha 3€pKaJIbHYIO IUIOCKYIO MOBepXHOCTh. [loTok sHeprum pasen 0,6 Bm.
Onpenenute cwily F naBneHMs, UCHBITBIBAEMYIO 3TOM MOBEPXHOCTBIO, & TAKXKE
guciao N (oToHOB, magaloIMX Ha HEE 3a BpeMsi, paBHOE S c.

16. ®oton ¢ sHeprueit ¢ = 0,75M»sB paccesicst Ha cBOOOTHOM AJIEKTPOHE MO YT-
jom @ = 60°. [IpuHrMast, YTO KUHETUYECKAsI DHEPTHUS U UMITYJIbC JJIEKTPOHA JIO CO-
ynapeHus ¢ pOoTOHOM ObUIM MPEHEOPESKUMO MaJlbl, ONMPEACIUTh: KHHETHIECKYIO
SHEpruro 7 dJIeKTpOHA OTAAYMU.

17. ®otoHn ¢ sueprueit € = 0,75M»aB paccessics Ha CBOOOTHOM DJICKTPOHE IO yT-
aom @ = 60°. [IpuHruMas, 4TO KUHETUYECKAsi DHEPTHUS U UMITYJIbC JJIEKTPOHA JI0 CO-
yaapeHusi ¢ POTOHOM ObLIH MPEHEOPEIKUMO MaJIbl, ONIPEACIUTh: HAIIPaBJICHUE €ro
JBH>KCHUS.
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18. Onpenenuth Ha KaKoi 4acTOTe pabOTAET T€HEPATOP IEKTPOMATHUTHBIX BOJIH,
€CJIM KpaTyaillliee pacCTOSIHUE MEXy TOYKAaMHU BOJIHBI, KOJEOIIOMUMHUCS B MPO-
tuBodase, papHo 0,25 M.

19. N3MeHeHne cuiibl TOKA B 3aBUCUMOCTH OT BPEMEHH 33J]JaHO YPABHEHUEM

i =20c0s1007¢ . HaliTu yactoTy u nepuo KojiebaHui, aMILUIUTYAy CUIIbI TOKA, a

T
TAKKC 3HAYCHUC CUJIbI TOKA IIPpU (1)336 Z

20. dudpakumonnas pemérka coaepxut 120 mrpuxoB Ha 1 mm. Halitu nnuny
BOJIHBI MOHOXPOMAaTHYECKOT'O CBETA, MAJAOIIEro Ha PEUIETKY, €CJIA YTOJl MEXIY
JBYMsI TJIaBHBIMM MAKCUMYMaMH MIEPBOTO TOpsKa paBeH 8°.

Ouenouynbie cpeacrsa
Komnerenmuss OIIK-1: CnocoGeH pemiarh MHXKEHEpPHbIE 3a7aud B npodeccuo-
HAJIbHOU JIEATENIBHOCTH C UCIOJIb30BAHUEM METOJOB €CTECTBEHHBIX HAyK, MaTEMa-
TAYECKOTO aHaJIM3a U MOJEIINPOBAHUS

TecToBBIC 3a1aHUA

1. PaGoTa 3/1eKTpUYeCKUX CHJ NIPH NepeMelleHUH 3apsi/ia paBHA HYJIIO NIPH...
a) IepeMeIEHUH BIOJIb CUJIOBOM JIMHUH TIOJIS,

0) mepeMenieHu 1Mo J00M TPAEKTOPUH B OJTHOPOHOM IOJIE;

B) IEPEMENICHHH T10 JIFOO0M TPACKTOPUH B DJIEKTPOCTATUUYECKOM IOJIE;

T') IepeMeNIeHre 1Mo JH00M 3aMKHYTOM TPAEKTOPUHU B AJIEKTPOCTATUYECKOM TIOJIE;
J1) HUKOT]Ia HE paBHA HYJIIO

2. Kak u3MeHHUTCH éMKOCTh IVIOCKOI0 KOHICHCATOPA, eCJIM INIOIAAb €ro IJia-
CTHH, PACCTOSIHME MEKI1Yy HUMH U JUIIEKTPUYECKYI0 IPOHNULAEMOCTh IU-
IJIEKTPUKA MEXK1Y IVIACTUHAMM OJJHOBPEMEHHO yYBeJIU4UTH B 2 pa3za?

a) yMEHbIIUTCS B § pa3

0) ymeHbIIUTCS B 2 pasa

B) HE U3MEHUTCS

I') YBEJIUYUTCS B 8 pa3

1) YBEITUIUTCS B 2 pasa

3. IlpursizkeHune Mexay KOHTYpoM (ero cropona ¢ Oyksoi I pacnosoxena
0J1MKe K HaM) 1 MATHUTOM BO3HHMKAET B CJIy4afX...

1
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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 BepuiMHAX paBHOCTOPOHHEI'0 TPEYIOJILHUKA PACIIOJI0KEeHbI 3apsaabl 1 =
1 K, g2 =-1 Kiu n q3 =1 Ku. Kyaa nanpasJjiena cuiia, 1eMCTBYOLIAs HA 32-
pan q3? (ykaxure OyKBY)

=

1<s —==>B

6. Ha pucyHke B leHTpe OKPY’KHOCTH IIOKA3aH M0JIOKUTENbHbIN 3apsa. Pado-
TA €ro 3JIeKTPUYECKOr0 MOJIsl 10 NMepeMeleHHI0 IPYroro 3apsiia u3 TOUYKH A

a) B Touky B Oosbiue, uem B Touky C

0) B Touky B menbuie, uem B Touky C

B) B Touku B u C paBHbI

r) B Toukd B 1 C 3aBUCHUT OT TPA€KTOPUH NEPEMEILICHUS 3apsiI0B

7. Kakoii ¢popmyJioil BbIpaxaercsi paauyc OKpPYKHOCTH, [0 KOTOPO# ABHKeT-
csl 3aps’KeHHAasl YaCTHLA B MATHUTHOM MoJie?

a)R=m—V
qB
)R =22
qVv
B)R = v
2
rR = =
myv
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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 nposoaa yBeMYMJIM JJIMHY U AuamMeTp 2 pa3a. Kak usMeHHJI10Ch 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 1Jisl 3J1eKTPOCTATHYECKOTO MOJISI B BAKYyMe UMeeT BH/I...

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 MOJ0KUTENBHO

r) A 3apsiKeHa MOJ0XKUTENbHO, a b — oTpuniarenbHo
1) b 3apsiKeHbl MOJI0KUTENBHO, 2 A — OTpULIATENBHO

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

(OtBer natb B CU nOM0KUTEABHBIM, €CIIM OHU OPUTITUBAIOTCS U OTPUIATEIbHBIM,
€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?

K

e

14. Ykaxkute HOMEp PUCYHKA, H300PAKAIOIIET0 JMHIUHM HANPSKEHHOCTH
IJIEKTPUYECKOT0 MOJISA MOJ0KUTEIHLHOI0 TOYEYHOI'0 3apsi/ia

3 —>7]§

15. MarauTHbIi IOTOK Yepe3 KaTywiky ¢ 10 Burkamu 3a 0,2 ¢ yBeau4yuBaercs
¢ 0,4 Bo 10 0,8 B6. YUemy paBna I/IC MHAYKIIUN, BOSHUKAKIIASA B pamMKe?

\

16. BoruncJiuTh HANPSAKEHHOCTH TOUEYHOT 0 3apsaa 2 HKu Ha paccrossnum 30
CM OT Hero.

(OTBeT AaTh 1EIBIM YUCIIOM, MOJOKUTEIHLHBIM YUCIIOM JIJISi BEKTOpA HANPSHKEHHO-
CTH, HAIIPaBJICHHOTO OT 3apsiia, OTPULATEIbHBIM - JJIsl HAITPABICHHOTO K 3apsy)

17. BbIYUCJIUTH NOTEeHIHAJT TOYe4HOro 3apsina 4 HKu Ha paccrossnuu 9 cm ot
Hero.
(OtBet natb B CHU 1ebIM 4UCI0M)

18. 3apsax 2 K nepememaercs u3 T04KkM ¢ noreHuuaaom 10 B B Touky ¢ no-
Tenuuajaom 20 B. Haiigure padoTy 3J1IeKTPHUYECKOr0 MOJIS 10 MepeMenieHUuIo
3apsiaa.

19. Kyna HanpasJieHa cujia, 1eiiCTBYIOIIAs CO CTOPOHBI MATHMTHOIO TOJISA HA
NMPOBOJHUK ¢ TOKOM? (BBeauTe HUPPY)
1
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20. HanpsizkéHHOCTD 3JIeKTpUYeckoro nojas pasua 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
HAIPaBJIEHHOTO B IPOTHUBOIOJIOKHYIO CTOPOHY)

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

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. YeJsi0BeK, BPAlIAIOMINICA HA cCKaMbe ZKyKOBCKOTr0, NOAHSJI PYKH C THPS-
MM, TAK YTO €r0 MOMEHT HHEPIUH yBeJu4nJics B 2 paza. Uro npousonwuio ¢
YacTOTOM ero BpalleHus:

a) YBeJIMUMWJIach B 2 pasa

0) yBenuumiiach B 4 pasza

B) YMEHBIIIWIACH B 2 pa3a

') yMEHBIITWIACH B 4 pa3a

1) HE U3MEHUJIach

23. B kakux cucreMax 0TcueTa BhINOJIHAKTCA Bee 3 3aKkoHa MexaHuku Hblo-
TOHA?

a) B mo0pIx cuctemax oTcyera

0) ToJIbKO B MHEPLUUATIBHBIX CUCTEMAX

B) ToJIbKO B HEMHEPIIMATBHBIX CUCTEMAX

1) B uHepumanbHbIX 1 HEUHEPIIMATBHBIX CUCTEMaX

¢) B nekapToBhIX cucTemMax oTcyeTa

24. Cuabl F1 1 F2 npuiiokeHbl K OTHOH TOUYKE Tesia, YroJl Me:K1y BEeKTOPaMH

F1 u F2 paBen 90°. Uemy paBeHn Moy, 1b paBHOAeHCTBYIOLIEH dTHX CHJI?
a) F2 - F1
0)F,+F;

B)/F; + F,
r) FZ + F?
m\Ff = F3

35



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 OJMHAKOBBI U PaBHBI HYIIIO.

0) IIyte nR, nepemenienue 0.

B) [IyTh R, mepememnienue 2R

r) [IyTh 1 nepemenienue 2nR

n) IIyte 2nR, nepememienue 0.

26. lllapux ToHeT B BA3KOM KMAKOCTH. Kak U3MEeHHMTCH cHJia BA3KOIO Tpe-
HHS, €CJIM PAJHYC IAPa YBeJIUYUTH B 2 pa3a?

a) YBeJIMUMJIACh B 2 pasa

0) yBenuuuiach B 4 pasa

B) YMEHBIIIWIIACH B 2 pa3a

I') YMEHBIIIMIACh B 4 pa3a

1) HE U3MEHUJIACh

27. C HAKJIOHHO# IUI0CKOCTH OJTHOBPEMEHHO HAYMHAKOT CKATHIBATHCA 0e3
NMPOCKAJIB3bIBAHMSA 1BA OJMHAKOBBIX 10 Macce M pa3Mepy HMIMHAPA, OAUH U3
KOTOPBIX CIUIOIIHOH, 2 BTOPOH BHYTPH IOJIbIi (Tpy0a). BbiOepuTe npaBuiib-
HOe CcyKAeHue: B KOHIIe HaKJIOHHOW IIOCKOCTH. ..

a) OHM OKaXyTCsl OJTHOBPEMEHHO
0) MOJIBIN ONEepPeUT CILTONTHOM
B) MOJIBIM OTCTAHET OT CILIOIIHOTO

28. YpaBHeHHe IBMKeHHs Teja uMeeT Bua x(t) = 3t° + 5t — 2t + 3. YUemy pas-
HSIETCSI CKOPOCTDH TeJia

a)3t+5

6) 3t> + 5t — 2

B) O2 + 10t — 2

r) 18t + 10

n) -2t+3

29. TanreHuaJIbHOE YCKOPEHHUE NMPU BPAIATEILHOM IBUKEHUU OIpe/iesieT-
csl mo popmy.ie:
a) eR

&€
0) =
B) ®R
r) 2R

V2
n) =
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30. YpaBHeHHe IBMKeHHs TeJa uMeeT Bu 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. YpaBHeHune JBHKeHHUs TeJaa uMeeT Bua x(t) = 32 + 5t2 — 2t + 3. Uemy pab-
HSIETCS YyCKOPEHHeE TeJla

a)3t+5

6) 3t? +5t—2

B) Ot2 + 10t — 2

r) 18t + 10

a) 18t

32. Iuck maccoit 10 kr u paguycom 40 cm 3a 2 ¢ yBeJIMYWJI CBOKO YIJIOBYIO
ckopocth ¢ 10 ¢ g0 20 ¢L. YUemy pasen Bpamaromuii MomenT cuibl (B CH)?

33. Tej10 paBHO3aMeIUICHHO BPALIAETCH M0 OKPYKHOCTH. YKAaKUTE HANIPaB-
JICHUSI BEKTOPOB JIMHEHHOM M YIJIOBOiIl CKOPOCTEii, a TAaKKe YIJII0BOr0 YCKOpe-
HMA. (OTBET HANMCATh OJHUM YKCJIOM C HU(PpaMH B YKa3aHHOM MOPSIKE BEIUYHH,
Harnpumep, 123)

34. ABTOMOOMIb, IBHKYIIMIICSI IPSIMOJIUHEHHO CO CKOPOCTHIO 72 KM/4 HAYH-
HAeT TOPMO3HUTH ¢ ycKopenueM 2 m/c?. Yepes CKOJILKO CEKYH/ OH OCTAHOBHT-
csa?

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

36. Ha pucyHke 3a1aHbl HanipaBJieHusi CKOpocTH (V) u yckopeHus (a) TeJia.
Kyna nanpasiiena paBHOAEHCTBYIOIIAasi CHJI, IPUJIOKEHHBIX K Teay?

93]
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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-
ANYyca NepueHAuKYJIsIPHO IVIOCKOCTH JucKa?

38 KakoBa cpeaHsisi cWJia JaBJIeHHMs HA IUI€4Y0 NPH CTpesibde U3 aBToMAaTa, 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 TOPU30HTAJIbHOM MOBEPXHOCTH, J1eH-
cTByeT ropusoHTajgbHas cuia 2 H. Teso noxkourcs. Yemy paBHa cuiia Tpe-
HMHA, ecI K03QPUIHEeHT TPeHusl CKoJIbKeHus paseH 0,2?

40. Konbko0esxken Maccoil 70 Kr CKOJIB3HUT MO0 JbAY € MOCTOAHHON CKOPOCTHIO.
KakoBa cuiia TpeHmusi, 1eliCTBYIOIIas HA KOHbKO0EKIA, eCJId KO3I(PPUUHEeHT
TPEHUS CKOJIbKEHUSI KOHbKOB 10 JbAy paBeH (,02?

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

42. C kakuM yCKOpeHHeM ABHUKeTCs TeJio Maccou 10 Kr mox neicTBueM CHIIbI
SH?

43. CxkopocTh aBTOMOOMJISI, IBHKYILEr0Csl B0JIb OCH X, 32 20 ¢ yMEHBbIINJIACH
¢ 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 TOBOPOTE JABHKETCS 10 OKPYKHOCTH paauyca 20 M ¢ mo-
CTOSIHHOM 10 MOAYJII0 cCKOPOCcThIO 10 M/c. KakoBO neHTpOCTPpEeMUTEIbHOE
ycKopeHue?

45. JIuck, Bpamamumuiica ¢ yacroroii Bpamenusi n = 600 06/MuH, mocJie
HA4YaJ1a TOPMOKEeHUs1 OcTaHOBUJICS Yepe3 t = 10 c. Cuurasi BpauieHue paBHO-
3aMelJIEHHbIM, ONPEeAeJNTh, CKOJBKO LeJbIX 000POTOB ¢/1eJ1aJ1 IUCK /10 0CTa-
HOBKH?

46. YcTaHOBHUTE COOTBETCTBHE eIMHUL U3MEPECHUA

CxopocTh Jx
Yckopenue M/c
Cuna M/c?
Pabora Bt
MommHOoCTb H
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47. OnMH KOHel MPYKUHBI )KECTKOCTHIO K mMpuUKpenJieH K Teay, Apyroii 3a-
KpemiéH. Te1o ko/1ed1eTcsi HA TOPU30HTAJBLHOM MOBEPXHOCTH 0€3 TPeHus 1o
3aKkoHny x(t) = A sin ot.

YcraHoBuTe COOTBETCTBUHE MEKAY PU3NYECKUMU BeJIMYUHAMU U popmyJiamu,
NMOKAa3bIBAKIIMMHU UX 32aBUCUMOCTH OT BPEMEHH.

(ITonckaszka: nmst psiaa popmys1 UCTIONIB3YUTE BhIpAXKEHUE 1J11 COOCTBEHHOM 4acTo-
ThI KOJIeOaHUH).

kAZ?/2-cos’ot IPOEKIMS CKOPOCTH TeJa Ha 0Ch X
—A®?sin(wmt) MIPOCKITUS YCKOPEHHUsI TeJla Ha OCh X
A cos(mt) MOTEHIMAIbHAs SHEPTUA Tea

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

48. AMILIMTYAa TAPMOHMYECKHUX KoJe0aHuil Toka 2 A, nepuoa koJjedanui 0,5
¢, HayaabHas ¢asa 1.

Bri0epurte npaBuibHY0 hopmyy

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

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

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

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

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

49. U3mepuTesb CKOPOCTH ABTOMOOUJISI, HCIIOJIb3YeMbIi ABTOMHCIIEKTOPOM,
MOKa3aJjl, YTO NPUHUMAEMAs N0CJIe OTPAKEHHUs 0T ABTOMOOWJISA YACTOTA CUT-
HAJIa CTAJIa MEeHbIIIe U3JIy4eHHo#. YTo nenaetr aBToMo0MIb?

a) npuoIMmKxaercs

0) ynansiercs

B) HETIOJIBIKEH

I') yCKOpSIETCS

50. Kakoii npouecc onucbiBaercs popmy.aoii X(t) = AcePlcos(mt+@o)
a) rapMOHHUYECKOe KosieOaHue

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®. OnpeaenTh Nepuoja KoJieGaHuil.
a) 0,063 c
0)63 ¢
B) 6,3 ¢C
r) 0,63 c
1) 100 c
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52. Merajuinyeckasi IJIaCTHHA MAaccoi 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 xosie0anuii B MuHyTy. KakoBa yacrora v u ne-
puoa kosedanuii 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. Boi0epure npaBsuibHoe cy:xaeHue (E, H u V — BekTopa 3/1eKTpU4ecKoro u
MArHMTHOIO MOJIel U CKOPOCTH BOJIHbI):

DJIEKTpPOMarHuTHas BOJIHA B BaKyyMe. ..

a) npojioabHa, mockoibky E || H.

0) nmponionbHa, nockonbky E || H || V

B) nonepeyHa, nockosbky E nepnenaukynsapuo H

r) nonepeuHa, nockoybky E u H nepnenaukynsapusr V

1) MOKET OBITh U TIPOJI0JIbHOM, M TIOTIEPEYHON

55. Kaky1o AJiMHYy BOJIHBI B HAHOMETPaxX MMeeT JIeKTPOMATHUTHAS BOJIHA C
gacroroii 6:10* I'u B Bo3ayxe? (0TBET — LIENIOE YUCTIO)

56. B Ta0dimue npeacraB/ieHbl JaHHBIE O MOJI0KEHUH I'Py3a FTOPU30HTAJILHOI0
MPYKUHHOT0 MASTHUKA, KOJIEOTI01Ierocs B10Jb ocu Ox, B pa3Hble MOMEHTbI
BpeMeHHU. BbiOepuTe U3 ClIMCKA ABa NPaBWIbHBIX YTBepKAeHusi. OTBET Halu-
caTh B BUJIE YKCJIa, B KOTOPOM MeHbllas 1udpa nepBoii, Harpumep, 25

tc/0/0,2]04/06/08|10]12[14|16]18[20|22|24[26[28]30]32

X, [0]5 9 |12 |14 |15 |14 (12 (9 |5 |0 |-5 |-9 |- - - -
MM 12 |14 |15 |14

1) mpu t = 3 ¢ noTeHIMaIbHAS YHEPTHUS PYKUHBI MUHUMAaJIbHA.
2) Ilepuon kosebanuii paBeH 2 C.

3) mpu t = 1 ¢ KMUHEeTHYECKas YHEPTusl rpy3a MaKCUMasbHa.

4) Ammuintyza kosne0aHui rpy3a paBHa 15 M.

5) lonHas MexaHU4ecKasi SHePrus MapruKa OCTaETCsl TOCTOSTHHOMN
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57. Ck0J1bKO IPOTOHOB (P), HEUTPOHOB (N) M 3JIEKTPOHOB COAEPKUT aTOM OC-
HOBHOI'0 M30TONA XpoMa?

sz,u04

Cepa Xa

24 25
f 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 o3HavaeT nmoHsiTue KpacHas rpanuua pororgdexra?

a) IIpu poTosrddekre nznyqarorcs GOTOHBI KPACHOTO LIBETA

0) Ilpu yactote, 6oJbiel kpuTHdeckor potorddext He HaboAaCTCS

B) [Ipu wacrote, MmeHblel kpuTHdeckon GotorPdekT He HabI0aeTCs

r) [Ipu nnvHe BOJIHBI, MEHbIIIEH KpuTHYecKo poTorPdekT He HabMoaeTCs
1) KpacHplii cBeT He BbI3BIBACT (GOTOIPhEKT

59. Ilepuoa mosrypacnaga paamoakTUBHOIO djieMeHTa 2 nHs. Kakas noJuas
aToMOB pacnaaércsi yepe3 4 qus?

a) 100%

0) 75%

B) 50%

r)25%

1) 10%

60. /liinHa BOJIHBI, IPU KOTOPOH npekpamaercs porodpdexr, pasHa 330 um.
Haiigure padoTy BbIX0/1a 3JIEKTPOHOB.

a) 6:107%° JIx

6) 610728 JIx

B) 9,9-107%° JIx

r) 1,8:107% JIx

1) 9,9-1072 Ik

61. Jlazep momuoctbio 30 Bt ncnyckaer 10?2 ¢poronos 3a 10 cexyna. Haiinure
JIMHY BOJHBI H3JIy9YeHHs] B HAHOMeTPaX. (UCI0JIb30BaTh 3HAYEHHE NOCTOSHHOM
[Tnanka h = 6,6-1073%)

62. /laBjieHue U TeMIlepaTypa ra3a B cocy/e BoIpociu B 4 pa3a. Kak usmenui-
cs1 00b€M raza? (macca raza Heu3MeHHA)

a) yBenuuuiiach B 16 pas

0) yBenuuuiach B 4 pasza

B) yMeHbIIWIach B 16 pa3

I') yMEHBIIWIACH B 4 pa3a

1) HE U3MEHUJIACh
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63. /laBsieHue raza B cocyae BbIpocyo B 4 paza. Kak usMeHun1ach cpeiHe-
KBaJPaTH4YHasi CKOPOCTh €ro MOJIeKyJ1?

a) yBEJIMUMIIACh B 2 paza

0) yBenuuuiach B 4 pasa

B) YMEHBUIWIACh B 2 pa3a

I') yMEHbIINIACh B 4 pa3a

1) HE U3MEHUJIACh

64. Temnepartypa raza nouusujiach B 4 paza. Kak namenuniacr) KuHeTnueckast
JHEPrusi ero MoJiekya?

a) YBeJIMUMIIACh B 2 pasa

0) yBenuuuiach B 4 pasza

B) YMEHBIIIWIACH B 2 pa3a

') yMEHBIIWIACH B 4 pa3a

1) HE U3MEHUJIach

65. I'a3y cooOueno koan4yectBo TemioThbl 800 Ik, mpu 3TOM €ro BHyTpeHHAA
Heprus Bo3pociaa Ha 300 x. Kakyio pabdory coBepmiunia ra3 (B Axo0yJasix)?

66. I'a3 B repmernunoMm Oasione npu 27°C umeer naBjenue 1 armocepy.
Kaxkoe naBiienne Oyaer y rasa, ecjid ero remmneparypa nosbicurcs Ha 300°C (B
armocdepax)?

67. UcTOYHMKYN KOTePEHTHBIX BOJIH C JNIMHOW 4 M pacno/iaralorcs B TOYKax A
U B. YcuiieHue nimM yMeHbIICHHE aMILTUTYAbI KOJIeOaHMH Ha01101aeTcs B
Touke C, ecim AC =28 m, BC =34 m?

a) YcuieHnue

0) Ocnabnenue

B) [IpoMexxyTOUHOE COCTOsSIHUE

r) HeBo3MOXXHO OTBETUTH

68. Iloka3artesb nmpesoMIIeHUs NIEPBOIi cpeabl paBeH 1,2 , a BTOpoii cpeasl 2,4.
Ykaxure, B KAKOM HANPABJIEHUU J0JKEH PACIPOCTPAHATHLCH CBET, YTOObI
ObL10 BO3MOKHO IOJIHOE BHYTPEHHee OTPaKeHune, U 4eMy PaBeH npeaeabHbIil
YIoJ1 npeJioMJIeHus1?

a) 13 nepBoii cpenbl BO BTOpy1o, 90 rpamycos.

0) W3 nepBoii cpeasl Bo BTOpyro, 60 Tpaaycos.

B) U3 mepBoii cpeant Bo BTopyto, 30 rpaaycos.

r) 13 BTOpOI1 Cpenbl B nepByro, 60 rpaaycos.

1) 13 BTopoi cpeasl B nepByto, 30 rpaaycos.
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69. /lHeBHOI1 CBeT MPOXOANUT Yepe3 2 NMOJsIPU3aTOPa, YroJl Me:K1y ONTHYEeCKHU-
MM O0CSIMHM KOTOPBbIX cocTaBisieT 60 rpagycos. Bo ckoJIbKo pa3 yMeHbIIUTCS
HHTEHCMBHOCTH cBeTa?

a) B 2 paza

0) B 4 paza

B) B 6 pa3

r) B 8 pa3

n) MaTeacuBHOCTh OyaeT paBHa 0

70. BcraBbTe Hy:kHOE ¢J10B0: Haluonenne paay:;KHOM OKPACKH TOHKOM TUIEH-
KM NPH €€ 0CBelleHNH 0eJIbIM IIBETOM O0BbSICHACTCS SIBJICHUEM...

71. AOCOJIIOTHBII NOKa3aTeNb NMPeJIoMJIeHus cpeabl paBeH 1,5. Yemy paBHa
CKOPOCTh CBETa B 3TOi cpexae?

a) 3-108 m/c

6) 4,5-108 m/c

B) 2-108 m/c

r) 1,5-10% m/c

1) 2,25-108 m/c

72. 1o kakoii (popMy.Jie MOKHO HAUTH BEJIUYUHY TOKA KOPOTKOI0 3aMbIKAHUS
HCTOYHHUKA TOKA?

a) | = U/R
0) I =er

B) | =Ulr
r)l=¢R
n)I=¢er

73. Ck0JIbKO TeIJia BbIIEJIUTCH 32 2 MUHYTHI IPU NpoTekannu Toka 0,3 A ye-
pe3 pe3ucTop conporuBgaeHueMm 10 Om?

74.Ha pucynke J/IC 1 BHyTpeHHe CONPOTHUBJICHUE KAMKA0I0 HCTOYHUKA TOKA

oaMHAKOBbI U paBHbl € =3 B, r =1 OM. R =2 Om. Uemy paBHsieTCs TOK B Lie-
nu?

8’Ir—||—||—|
B

75. Uemy paBHA Pa3HOCTb OTEHIIMAJIOB MeKIAY TOUKamMu A u B Ha cxeme Ha

pMCyHKe?
B-—a S

12 B e %]
e
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76. Ha namnouke Hanucano 200 B, 40 Br. KakoBo eé conporuB/eHne B X0-
JIOHOM COCTOSTHHUHU?

77. YcTaHOBUTE XPOHOJOTMYECKYIO MIOC/JIe10BATEIbHOCTh OTKPBHITHS 3AKOHOB
usuxu:

a) 3akoH ABOraapo

0) 3akoH Amnepa

B) 3aKkOH Apxumena

r) 3akoH Kynona

n) 3akonbl Qapajes

BOIIpOCbI AJIF MOATOTOBKHU K TECTOBBIM 3alaHUAM

35.Mexannyeckue KoyieOaHUs U UX MapaMeTpsl (dyactota, nepuon). Konebarens-
Hble cuctembl. CBOOOHBIE KOJIEOaHUs.

36.Du3nyecknii MasTHUK, MATEMaTHYECCKHI MasTHUK.

37.'apmonnueckue konebanus. JuddepenmanbHoe ypaBHEHHE U IPUMEPHI Tap-
MOHUYECKUX OCHUJUIITOPOB (MAasTHUKA U DJIEKTPUUECKHM KoJieOaTeIbHBIN
KOHTYp). AMIuIUTya U daza. DHeprus KoaecOaHuii.

38.KonebarenbHpiii  KOHTYp. CBOOOJHBIE TapMOHHMYECKHE KoOJeOaHUS B
AIIEKTPUIECKOM KOHTYPE.

39.CrnoxeHne TapMOHMYECKUX KOJEOAHW OJHOTO HAIPABICHUS W OJMHAKOBOU
4acToThl. bueHus.

40.CBoOoHbIE 3aTyXaroMue KojaeOaHus U NX XapaKTePUCTUKH.

41.BeiHyXeHHbIE KOJeOaHus, pe30HAaHC. AMIUTUTYAa U (a3a BBIHYXICHHBIX KO-
ne6anuid. [IpuHIMIBI paUOCBSI3U U TEJIEBEIIAHMUS.

42.BonHoBhIE TIporiecchl. BonHbl B ynipyro# cpene. [IpononbHbie U monepeyHble
BOJIHBL. 3BYK. YIIbTpa3ByKoBas A€(EKTOCKOIHA.

43.11lnockast TapMOHUYECKas BOJIHA M €€ XapaKTEPUCTUKHU (IJTMHA BOJIHBI, BOJIHO-
BOE YKCIJIO M BOJIHOBOUM BEKTOP, (a3oBas CKOPOCTh, YpaBHEHUE BOJIHBI). YpaB-
HEHUE BOJTHBI.

44.Cnextp curnaia. HopmaneHas u aHoMalibHasi aucrnepcus. ['pymnmoBas cko-
pOCTb.

45.9Heprust BOJHBI, TIOTOK YHEPTUH, TUIOTHOCTh SHEPTHH.

46.5ddext Jlomrepa

47.0OCHOBHBIC CBOMCTBA AJIEKTPOMArHuTHHIX BOJIH. [loTOk sHepruu. Bektop Ymo-
Ba-lloliHTHHra. JleHicTBUE NTEPEMEHHBIX JJIEKTPOMAarHUTHBIX MOJIEN HA YeEIOBE-
Ka.

48.T'eomeTrpuueckas onrtuka. [lokazarens npenomiaeHus. 3aKOHbI TPSIMOJIMHEWHO-
TO pachpoCTpaHeHHs cBeTa (oTpaxeHue, npenomieHue). [lonHoe BHyTpeHHEe
OTpakeHHUE.

49 Mntepdepennus cBera. Y CI0BUS MaKCUMyMa U MUHMMYMa Mpu WHTEpdepeH-
uu. Pacuer uaTepdepeHIIMOHHON KapTUHBI OT JIBYX UCTOYHUKOB. OnTHYeCcKas
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nnvHa nytd. Kosbiia HerotoHa.

50.Mcnonp3oBanue uHTEpdEepeHIMU cBeTa B TexHuke. ['onorpadus. Untepdepen-
LHOHHBIE METObI KOHTPOJISA MMOBEPXHOCTU. [IpoCcBeTIIEHHAs ONTHKA.

51./Iudpakums ceta. [Ipunmun [roiirenca-Openens. Y cnoBus HaOIIOICHUS JTU-
bpakmuu.

52. IudpakuronHas peuierka. Mcnonb3zoBanue MU(PpakIMOHHBIX PEMIETOK B CIICK-
TpaJibHBIX MpUbopax. Pa3zpemaromnias cnocoOHOCTh ONTUYECKUX TPHUOOPOB.

53. ludpakius 3IeKTPOMarHUTHOTO U3JIy4YEHUs HAa TPEXMEpPHOU MUPaKIIMOHHON
pemetke. @opmyna Bynwsda-bparra. U3ydenne cTpykTypbl MaTepHasioB au-
(bpakIIMOHHBIMH METOIAMHU.

54.TennoBoe u3nydeHrne. AOCOIIOTHO YEPHOE TEJIO. 3aKOHBI M3IYyYEHUsI YEPHOrO
tena. TermoBuzopsl. Mcnonb30BaHrEe TEMIOBU30POB sl KOHTPOJISL OE3HOTO
COCTaBa, B JIEPEKTOCKOMUHU COOPY>KEHUH.

55.KBanTroBas npupoja ceera Kpanrtopas runoresa u popmyna [lnanka.

56.[Tonspuzanusa cBera. EcTecTBeHHBIN U MOJSIPU30BaHHBIN CBET. J[BoiHOE JTyue-
npenomiienue. [longpusanus cBera mpu oTpakeHuu. 3akoH bproctepa.

S7.Ilonsspounsl U MONSpU3AMOHHBIE TTPU3MBI. 3aKoH Mastoca. Bpaienue mioc-
KOCTH nojsipuszanuu. CaxapoMeTpusi.

58.®otoaddexr. 3akonnl doTodrdhdexra. YpaBHeHHE DUHIITEHHA 1T BHEIIHETO
dbotoaddexra. PoTOITEKTPUICCKHUE MPEOOPA30BATEIH B TEXHUKE.

59.Macca u umitynbe potona. OTpakeHre 1 TOTIIOIMICHNUE CBETA.

60.Ctpoenue aroma. ['unore3a bopa. 3akoHBI U3TyUYEeHHSI U TTOTJIOMICHUS KBAHTOB.
dusndecKkue OCHOBBI padbOTHI jazepa. OCHOBHBIE XapaKTEPUCTUKHU JIA3€PHOTO
uzinydenus. [[pumenenre n1a3epoB B TEXHUKE U TEXHOJIOTUH.

61.CTtpoeHre 1 CBOWCTBAa aTOMHBIX sjep. MaccoBoe u 3apsgoBoe yucia. Jledekr
MAaCChI M SHEPTHS CBSI3M sipa. PagnoakTuBHOCTh. DOpMyIibl CMELICHUS. 3aKOH
pPaaruoaKTUBHOIO pacmaja.

62.YnpaBnsieMble U HEyIpaBIsIeMbIe siIepHbIe peakiuu. [lennas peakius geneHus
anep. [lonstue o ssaepHoy 3HepreTuke. Peakuus cuHTe3a aToOMHBIX saep. Lpo-
OJieMa yIpaBisIeMbIX SIEPHBIX PEAKITUH.

63.UneanpHbiii Ta3. YpaBHEHHE MOJEKYISIPHO-KUHETUYECKON TEOpUU Ta30B.
CpenHsst KWHETHYECKast SHEPTUsl MOJIEKYJI. Y PAaBHEHUE COCTOSIHUSI UACATbHOTO
raza. Mzonponeccsl.

64.Tepmonunamuka. TepMoauHamuyeckue napameTpbl. BHyTpeHHssI sHeprus u
paboTa rasa.

65.Ilepgoe Hauamo TEepMOJMHAMHUKHU. AJMa0aTUYECKUW Tpouecc. YpaBHEHHE
Ilyaccona.

66.BTopoe Hawano TtepmoauHamMuku. OHTpomnusa. CTaTUCTHYECKOE TOJIKOBaHHUE
BTOPOTO Hayaja TEPMOJIUHAMUKH.

67.Peanbubie Ta3bl. [Ipenensl mpUMEHUMOCTH 3aKOHOB WJEATBHOTO Ta3za. Y paBHe-
Hue Ban-nep-Baanbsca. OxukeHue razon. Mcroap30BaHUe CKUKEHHBIX Ta30B B
TEXHUKE, OBITY, METUIINHE.

68. Ternossie neuratenu u ux KIIJ. [ukn Kapuo u ero KIIJ[ nis naeansHoro ra-
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3a.

69.YMeTh nosydyath ypaBHEHHE TapMOHUYECKUX KOJIeOaHUM pa3IMyHbIX (Pu3nye-
CKUX TPOIIECCOB

70.YMeTb 3anuceiBaTh POpMyIly TapMOHUYECKOTO KOJIEOAHUS U OMPENENSTh €ro
napameTpbl

71.Ymeth 3anuchiBaTh GOpPMYITy CBOOOHOTO 3aTyXaroIIEro KojaebaHus u ornpee-
JISITH €r0 MapamMeTphbl

72.YMeTh uccienoBaTh KoneOanus PU3nIecKoro U MPyKUHHOTO MasTHAKA

73.YMeTh 3anUChIBaTh (HOPMYITY TIOCKOM BOJHBI M OMPENETSATh €ro MapaMeTphl

74.YMeTh IPUMEHATH 3aKOHbI T€OMETPUUYECKON ONTHUKA

75.YMeTh paccUuThIBaTh HHTEPHEPEHIIMOHHYIO KapTUHY IS IBYX MCTOYHUKOB H
TOHKOM TIEHKU

76.YMETh HCIONB30BaTh JAUQPPAKIMOHHYIO PEIMIETKY ISl OMpPEACICHUS JJIUHBI
BOJIHBI CBETA

77.YMeTb IpUMEHSTh (PU3NYECKUE OCHOBBI PabOTHI Ja3epa, OCHOBHBIE XapaKTepH-
CTUKH JIA3€PHOTO U3TYyUYCHUS.

78.YMeTh onpenensTh MacCOBOE U 3apsiIOBOE UMCIA, COCTaB sAapa. 3apsl, pa3Me-
pBI U Macca aTOMHOTO Si7pa.

79.YMeTh NpUMEHSTh 3aKOH PaJMOAaKTUBHOTO pacnaga. Onpeaensrts sijepHble pe-
aKIIUM Y 3aKOHBI COXPAHEHUS.

80.YMeTh MpUMEHATh OCHOBHOE YPaBHEHUH MOJIEKYJISIPHO- KHHETHUECKONH TEOpUHU
UCaNBHBIX Ta30B. ONpenesITh CPEAHIOI KBaIPATUIHYIO CKOPOCTh MOJICKYIL.

81.YMeTh TpUMEHSTh ypaBHEHHE COCTOSIHHUSA HaeanbHoro rasa Kmameiipona —
MenzeneeBa 1 H30IPOLIECCOB

82.IlpumeHeHne 3aKOHa PaBHOMEPHOTO PACHpEICNICHUs SHEPTUU IO CTENEHSIM
cBOOOMBI. OmnpeneneHue CpeIHe KUHETUYECKOW SHEPTUU JIBUKEHUS OJHOU
MOJICKYJIBI.

83.YMeTh mpuUMEHTh TEPMOJMHAMUYECKUAN METO]T UCCIIEIOBAHNS, TIEPBOE HAYAIIO
TEPMOJIUHAMHKHU. Y METh OINpPEAeNaTh pad0Ty ra3a mpu U3MEHEHHH ero o0béma,
KOJIMYECTBO TETLJIOTHI.

84.Haxoauth paboTy ujeanbHOTO ra3a mpu pa3dudyHbIX u3omnpoieccax. ['paduye-
ckoe u300paxeHue pabotel. [lpruMeHeHue nepBoro 3akoHa TEPMOIMHAMHUKHU K
U30IIpoliecCcaM

85.1IpumeHsaTs BTOpOE Hauajio TEPMOJIUHAMUKH.

86.OmnpenensaTe ynuciao creneHeid cBoOOapl MOJeKyJibl. [I[pUMeHsTh 3aKOH paBHO-
MEPHOTO pacIpeneNeHus] JHEPTUHU 10 CTENEHSIM CBOOOIBI MOJICKYJI.

87.0mpenensTh CHUIIbI M TOTCHIIMATBHASI YJHEPTHSI MEXMOJICKYIIPHOTO B3aUMOICH-
ctBus. [Ipumensars ypasuenue Ban-nep-Baanbca.

88.Ilpumensars ypaBHenue Ilyaccona, 3amuch (popMysibl MEpPBOro Havajia TEPMO-
JTUHAMUKHY JIJIS1 Pa3JIMYHBIX BUIAOB MPOIIECCOB.

89.Omnpenensath oOpaTuMbie ¥ HeoOpaTUMBbIe mporiecchl. [Ipumensats muka Kapho
u ero KIIJI nyst maeansHOTO rasa.
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