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1. Ilepeyenb NJIAHNUPYEMBIX Pe3yJIbTATOB 00yUYeHUsI MO JUCHUNINHE (MOAY-
JII0), COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOEHHUS 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 mpuMEHUMOCTh TU(DPEPEHIIMATEHOTO W WHTErPaIbHOTO HC-
YHUCIIEHUSI U JIp. CBEICHUH W3 Kypca BBICIIEH MaTeMaTHKU (COTJIAcHO MpOorpaMMme
Kypca JUIsl CTYACHTOB JJaHHOW CIIENHUaIbHOCTH) MPU U3JI0KEHUAX OCHOBHOTO MaTe-
puaina no (usuke.

* [To3HakOMUTDH U JaTh OCHOBHBIE HABBIKHU: a) pabOThl C U3MEPUTEIbHBIMU
WHCTPYMEHTaMH U mpudopamu; 06) 0OpabOTKK pe3yibTaTOB JIAOOPATOPHBIX PabOT
U UX aHalin3a; B) PEIICHUS MPUKIAIHBIX 3a/1a4; T') IPUMEHEHUs PU3NUECKUX 3aKO0-
HOB JUIsl OOBSACHEHWM NPUPOJHBIX MPOLIECCOB, SBICHHUM, pabOThl TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB.

®usuka UrpaeT HCKIIOYUTEIIBHO BAXHYIO pOJIb B TEOPETUUECKOU
MOJITOTOBKE CHEIHAINCTOB PA3IMUHBIX CHenuaibHocTe. Permenue Qusnyeckux
3a/1a4y crocoOCTBYeT (POPMUPOBAHUIO Y CTYJAEHTOB HH)KEHEPHOTO MBIIUICHHUS, O€3
KOTOPOTO HEBO3MOXKHA YycIeliHas paboTa Ha IKEJIE3HOJOPOKHOM TPAHCIIOPTE,
MIPOMBITIUICHHBIX MPEANPUATHSAX U B IPYTHUX OTPACISIX HAPOTHOTO XO3SHCTBA.

1.2. KomnereHnuuu odyuamwinerocs, (popMupyemMbie B pe3yjibTaTe
OCBOCHUS TUCUMILIIMHBI (MOYJISA)

HNuauxkarop Pe3yabTaThl 0OcBOeHMS YUeOHOM M CUMIIIHHBI

OIIK-1: CnocobeH pemath MH)XEHEPHbIE 33Jaud B MPO(ECCUOHATBLHOM NEATEIbHOCTH C HC-
I10JIb30BAHNEM METOJIOB €CTECTBEHHBIX HAYK, MATEMAaTHUECKOT0 aHAJIN3a U MOJEIUPOBAHUS

OIIK-1.2. Ilpumensier  |3HaTh:

OCHOBHBIE TIOHSTUS U |- OCHOBHBIC (DM3WYECKUE SIBJICHUS, CAMHUIBI U3MEPEHUS (PU3NUECKUX
3aKOHBI €CTECTBEHHEIX |BEIWYMH;
HayK ISl peIICHHS - ¢hyHIaMEHTAJIbHBIC TTOHSATHUS, 3aKOHBI M TEOPUU KJIACCUUECKOU U CO-
MpeAMETHO- BpEMEHHOU (DU3HKHY;
npoQIIHHBIX 3a/1a4 - OTBITHBIE 0OOCHOBAHMS OCHOBHBIX (PM3MUECKHUX 3aKOHOB.

YMmern:

- MPUMEHSTh METOJIBI TEOPETUUECKOTO UCCIIeTOBaHMS (U3MUECKHUX SIB-
JIEHUH, IPOLIECCOB U 0OBEKTOB;

- MPUMEHSTH METOJIBI DKCIIEPUMEHTAITBLHOTO MCCIIeIOBaHUS (Pu3nye-
CKUX SIBJICHUH, TIPOIIECCOB U OOHEKTOB;

- AaHAJIM3UPOBATH PE3YJIbTAThI UCCIIEIOBAHUSI.

Baapers:

- METOJaMH TEOPETHYECKOTO HCCACIOBaHUS (U3NYECKHUX SIBICHU,
MIPOLIECCOB B 0OBEKTOB

- METOJaMMU JSKCIICPUMCHTAJIBHOI'O HCCICIOBAHUSA (1)I/ISI/I'~ICCKI/IX SABJIC-
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HUM, TTPOIIECCOB U 0OBEKTOB
- MAaTEMAaTUYCCKUMHU METOdJaMHN peIJ_IeHI/IH TUITIOBBIX 3a1a4

OIIK-1.3. [Ipumensier
€CTECTBEHHOHAYUYHBIE
METO/IbI TEOPETHYECKO-
T'0 ¥ 3KCIIEPUMEHTAJb-
HOTO MCCIICJIOBAaHHS
00BEKTOB, IPOLIECCOB,
SIBJICHUI1; IPOBOIUT
HKCIIEPUMEHTHI 110 3a-
JTAHHOW METOJIUKE U
aHAM3UPYET pe3yJbTa-
THI

3HaTh:

- METOJIUKY TIPOBEJICHUS KCTICPUMEHTOB

- OCHOBHOE 000pYIOBaHUE JIJIS IIPOBEACHHS SKCIIEPUMCHTOB
- MaTeMaTUYEeCKHE METO 1B 00pa0OTKH TaHHBIX

Ymers:

- MPOBOJUTH (PUBNYECKUE H3MEPECHUS

- 00pabaTeIBaTh pe3ynbTaThl (PU3NUECKUX U3MEPCHUI;
- IPE/ICTABIISATh PE3YIbTATHI SKCIICPUMEHTA

Baagers:

- METOJIUKOW MTOCTAHOBKH (PU3MUECKOTO IKCIIEPUMEHTA

- METOJIaM{ pacyeTa MOTrPeUTtHOCTeH U3MEepPEHU TP MpoBeeHUN (Hu-
3UYECKOT0 SKCIIEPUMEHTA.

- HaBbIKAMH aHAJIM3a SKCIIEPUMEHTAIbHBIX TAHHBIX

2.MecTO TUCHUILTAHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl
VYyebnas aucturuinHa dusuka OTHOCUTCS K JUCHUILIMHAM O00s3aTeNbHON
yacTt bioka 1. Jlucuumauael (MOyH) U SBJISIETCS 00s3aTEIbHON I U3yUYEHUS.

Kon HaumeHoBaHMe TMCUMIIMHBI Konsbl popmupyembix kKoMiie-
AUCHHMILIUHBI TeHUMii, HHIMKATOPOB
OcBaunBaemasi JMCUHUILIMHA
51.0.10 | duzuxa | OIIK-1 (OIIK-1.2, OIIK-1.3)
IIpenmecTByomue AU CHUIIHHBI
| Iucumninsa mkonbHOro Kypea «Dusukay |
JIMCIMIINHBI 0OCBaMBaeMble NapaJieJbHO
| Her \
ocaenywomume TUCUUIIIMHBI
51.0.15 Xumust OIIK-1 (OTIK-1.2, OIIK-1.3)
B3.01() BLIHOJ'IHGHI/IGUI/I 3alllUTa BBITYCKHON KBaJIM- OIIK-1 (OITK-1.2, OTIK-1.3)
(uKanroHHON paboThI

3.00beM IUCHUILTHHBI (MOYJIs1) B 3a4€THBIX eIMHULAX C YKA3aHUEM KoJInyYe-
CTBAa aKaJIeMHUYE€CKHX YaCOB, BbIIEJIeMbIX HA KOHTAKTHYI0 padoTy 00y4aro-
IUXCA € npenoaaBareaeM (Mo BUAAM YUeOHbIX 3aHATHI) U HA CAMOCTOATEb-

HYI0 pa0oTy 00y4YaroImmnxcs

3.1. Pacnpenesienne o0beMa yueOHOH TUCHUIIMHBI HA KOHTAKTHYI0 padoTy ¢
NpenojaBaTejieM H CAaMOCTOATEIbHYI0 Pa00Ty 00y4aKoIIuXCs

Bun yae6Ho#t paGoThl Bcero vacos o Kypcol

y4eOHOMY MJIaHy 1

OO0mast TpyA0€MKOCTh AUCIUTUINHBL

- 4acoB 288 288

- 3aYETHBIX €IUHUILL 8 8

KonTakTHas padora ody4yarommxcst 314 314

¢ mpenojaasarejieM (Bcero), 4acoB ’ ’

U3 Hee ayOumopHbvle 3aHAMUS, 8Ce20 31,4 31,4

B T.4..




JIEKIIUNA 12 12

MPAKTUYECKUE 3aHATHUS 8 8

JabopaToOpHbBIC PAOOTHI 8 8

KA 0,8 0,8

KD 2,6 2,6
CamocTosiTeIbHAS MOAT0TOBKA K 3K3aMeHaM 10.4 10.4
B MEPHOJI IK3aMEeHAIMOHHOM cecCHH (KOHTPOJIb) ’ ’
CamocTrosiTe/ibHasi padoTa (Bcero), 4acon 246,2 246,2
B T.4. HAa BBINIOJIHCHUE!

KOHTPOJILHON PaOOTHI 18 18

pacueTHO-TpaduIecKoil paboThI

pedepata

KYpCOBOI pabOThI

KYpPCOBOT'O IIPOEKTA
Bupl mpoMexyTo4yHOTO KOHTPOJIA OK3, 3a JK3, 3a
Texyuuil KOHTPoJIb (BUA, KOJIHYECTBO) K(2) K(2)

4.Coaep:xkanue TUCHUILIHHBI (MOIYJIf1), CTPYKTYPHPOBAHHOE 10 TEMaM
(pa3aesiam) ¢ yKa3aHueM OTBEJCHHOI0 HA HUX KOJIMYeCTBA aKaAeMHUYeCKUX
YacoB U BUAOB YUeOHBIX 3aHATHI

4.1. Tembl U KpaTKoOe collepKaHue Kypca

Tema 1. MEXAHUKA
1. OcHOBHBbIe NMOHATHA MeXaHUKHU. KuHeMaruka mocTynmatrejbHOro W
BpPAlIATEJIbHOTO IBUKEHUS
Pasmeproctu. Cucrema enunun CU. Cucrema orcuéra. MarepuaiibHasi TO4-
ka. Pagnyc Bektop. CkopocTtb, yckopenue, [lepemenienue. YpaBHeHUs! JBUKECHUS

2. Innamuka TBepaoro rejaa. 3akonbl HoloToOHA M BpaleHus.
Nuepuuaneabie cucteMbl otcu€ra. [lepBbiit, BTOpOU, TpeTuil 3akOHbI HbrOTOHA.
JlnHaMuKa BpamateabHOro JIBWKEHUS. MoMeHT cwibl. MoMeHT mmiyibca. Mo-
MeHT uHepuuu. Teopema IllTeiinepa. OCHOBHOM 3aKOH AMHAMUKHU BpallaTEIbHOTO
JIBUKEHHS B CIIy4ae CUCTEMBI TOUEK U B clydyae TBEPAOTO Tena. Cuibl ynpyrocrty,
TPEHUS, COMPOTUBIICHUSA U TIATOTEHUS. 3aKOH CYXOro TpeHHs. 3aKOH AMOHTOHA.
Cuna conporuBnenus. 3akoH Crokca. JInHeinsbIi 3akoH ['yka. 3aKOH BCEMUPHOTO
TATOTEHHUs. Bprancienne BTopoi KOCMAYECKON CKOPOCTH.

3. PaGora u 3Heprusi. MomHoOCTb. 3aKOH COXpaHEHUs] JHEPIrMU B MeXxa-
HHKE.
[Tone cun. KoHcepBaTUBHBIE U HEKOHCEPBATUBHBIE CUJIbI, ITIpUMEPHI. [loTeHIManb-
Hasg sHeprus. [loTeHumanpHas HEPrusi B IOJIE CUJ TSKECTH, MOTEHUMAIbHAs
sHeprus ynpyro nedopmupoBaHHOro teia. Kunernueckas sHeprust Tena mnpu mo-
CTYIaTEJIbHOM U BPAILATEIbHOM JIBH)KCHHH.




4. 3aKOHBI COXpaHEHHMS] UMIIYJIbCA, MOMEHTAa MMILYJbca. OCHOBBI peJisi-
TUBUCTCKOM MEXaHMKHU.
Nmnynece. IlocTynarel DWHIITENIHA B CHEUUAIBHOW TEOPHUH OTHOCUTEIBHOCTH.
[IpeoOpazoBanus ["amies B kinaccudyeckoit Mmexanuke. [IpeoOpazoanus Jlopenia.
CnenctBust u3 npeodbpazoanuii Jlopenna. CroxxkeHue CKOpOCTEH B CIELUATBLHOM
TEOPUU OTHOCUTENBHOCTU. PensituBucTcKas auHamuka. [losmHas 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.
3aKkOH CcoXpaHEHHsI 3JeKTpuueckoro 3apsga. 3akoH Kymona. Hampsok€HHOCTB
AIEKTPUUECKOTO MO, [I[pUHIHI Cynepno3uIuu 3eKTpudecKoro mosist. CHIIOBbIe
JVHAH. DIEKTPUUECKOe TI0JIe B MPOBOJHUKAX M JUAJIEKTpUKax. Teopema [aycca.
[Tpumepsl MpUMEHEHHS TEOPEMbL. IIEKTPUUECKUH TUI0Nb. BekTop nosisipuzoBaH-
HOCTH. BEKTOp 27€KTPUIECKOTO CMEIICHUS.

6. Kongencaropbl. JHeprusi ¥ NOTEHIHUAJ JIEKTPHIECKOT0 MOJIs
CBs13bp NOTEHIMAJIA U HANPSHKEHHOCTH. [IpuHIMI cynepno3uuuu s NOTEHIHANA.
OKBUIIOTEHIUAIBHBIE JIMHUHM. OJIEKTPOEMKOCTh IPOBOJHHMKA M KOHJIEHCATOpa.
[Inockuii koHAeHcaTop. DHeprus kKoHaeHcaropa. OObEMHaAsA MJIOTHOCTh YHEPIrUU
anekTpudeckoro nojs. CoeAMHEHUs! KOHAEHCATOPOB

7. I1oCTOSIHHBIN JJIEKTPUYECKHUH TOK.
3axkoH OMa 11 OTHOPOJHOTO y4acTKa LENU. JIEKTPUIECKOE CONPOTUBIIEHUE. 3a-
koH Oma B auddepenuunansHoil popme. I.4.c. 3akoH Oma aii HEOJAHOPOIHOTO
y4acTka 1enu. 3akoH Oma mist nojaHou 1enu. CoeAuHEeHUsT pe3UCTOPOB. 3aKOHBI
Kupxroda. 3akon J[>xoyns — Jlenma.

8. MarHuTHoOe 1oJie ¥ ero XapaKTepUCTHKHU
BekTop mHAyKIIMM MarHuTHOTO noJist. JIMHUY MHAYKUIKS MarHuTHOro noJjs. 1Ipus-
Ui cynepno3uuuu. 3akoH Ammepa. 3akoH buo — CaBapa — Jlannaca, npumepsl
€ro NpuMeHeHus1. MarHuTHbI MOMEHT BUTKA C TOKOM. Teopema O LHUPKYJSALUU
BEKTOpAa MarHUTHOM MHAYKUMHA. MarauTHOE Moje B BEIECTBE. BEKTOp HanpskEH-
HOCTH MarHUTHOTO MOJIS.

9. DnekTpoMarHuTHast MHAYKIUA. CaMOMHAYKUMS
Marnutseii notok. Ilpasuiio Jlenua. MHaykTMBHOCTh. IHIYKTUBHOCTh TOPOUIA.
DHeprus MarHuTHOTO 1oJisd. JIeicTBMEe MarHUTHOTO MOJISI HAa ABMXKYIIUKACS 3apsil U
toku. Cuisl Ammnepa u Jlopenma. Pabora mo nmepeMenieHno MpoBOJHUKA ¢ TOKOM
B MarHuTHOM noje. Cucrema ypaBHeHHI MakcBesa.



Tema 3. PU3UKA KOJEBAHUM U BOJITH

10. MexaHn4ecKkue 1 3JIEKTPOMATHUTHBIE KOJIe0AHUA U BOJIHBI.
["apMonunyeckue kosjaebaHus. YpaBHEHUE U TPUMEPHI TAPMOHUYECKUX OCLUIUISITO-
POB (MasiTHUKH U DJIEKTPUUYECKUN KOJeOaTeNIbHbIH KOHTYp). DHEPrus KojeOaHuM.
CBoOonHbIE 3aTyxarolue KojeOaHusl OCHWIIATOpa ¢ MOTEpsIMU. BBIHYKIEHHBIE
KoJjebanus. AMIIIMTYAa U ¢da3a BbIHYKJICHHBIX KoJiebaHui. Pesonanc. Cnoxxenue
kojeOanuil. buenus. Buasl BosH. [110ckas rapmMmoHrdeckasi BOJIHA (JJIMHA BOJIHBI,
BOJIHOBOE YHWCJIO W BOJIHOBOM BEKTOp, (a3oBasi CKOPOCTh, YpaBHEHHE BOJIHBI).
BonHoBO€ ypaBHEHUE B IPOCTPAHCTBE.

11. OnTuka. UaTepdepenuns u 1udpakums cBera.
HuTepdepeHiimonnoe moe OT AByX TOUEUHBIX UCTOUHUKOB. OmnbIT FOnra. MuTep-
dbepomerp Maiikenbcona. MuTepdepeHnus B TOHKUX TuieHKaxX. Judpakmuonnas
pemérka. Ilomsapusanus BonH. Ilomspuzanus cBeTa npu OTpaKEHUU U IIpEJIOMIIe-
HUM Ha TPaHULE ABYX JUAIEKTPUKOB. 3aKOH Maitoca.

Tema 4. KBAHTOBAS ®PU3UKA
12. KBanTroBas npupoaa csera. Porodpdexr.
OcCHOBHBIE 3aKOHBI TEIUIOBOTrO u3inyueHus. Pororpdexr u >¢gpdexr KommnroHa.
KBaHTOBO-BOJIHOBOM Tyan3Mm cBeTa. OCHOBHBIE 3aKOHBI TEILUIOBOTO U3ITyYEHHUS.

Tema 5. CTATUCTHYECKASA ®PU3NKA U TEPMOANHAMMUKA
OCHOBHBIE OHATHS TEPMOAMHAMUKH. [IepBoe Ha4ano TEPMOTMHAMUKH.
NneansHblid ra3. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM TEOpUU Ta-
30B. YpaBHEHNE COCTOSHUS UICAIBHOrO Ta3a. Pacnpenenenne sHeprum o crere-
HSIM CBOOOJIbI MOJIEKYJI. PacnipeenieHne MoJIeKyJl HI€aJbHOro ra3a o CKOpocTsIM
u 3HeprusM. Paborta, TernnoTa, BHyTPEHHsISI SHEPIus rasza. 1-e Hayajio TepMOAHHA-
MUKHU. CTaTUCTUYECKOE TOJKOBAaHME 2-TO HAYaJla TEPMOJMHAMHUKH. DHTPONUS U

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

4.2.Conep:kanue TUCHUIIMHBI (MOIYJIs1), CTPYKTYPHPOBAHHOE 10 TEMaM

Paznensl u Temel Bcero uga- Bupl yueOHBIX 3aHATUI
COB I10 KonTtakTHas pabora CPC
yueOHOMY (AyautopHas paboTa)
ILIAHY JK | J5 | 113
1 kypc

Tema 1. Mexanuka 96 4 4 3 85
Tema 2. DIIeKTpUYECTBO U MarHETU3M 97 5 4 3 85
Tema 3. ®usuka KoneOaHWN M BOJIH 33 2 1 30
Tema 4. KBanToBas ¢pusuka 32 1 1 30
Tema 5. Craructuueckas (usuka u 16,2 16,2
TEPMOJIMHAMHKA
KA 0,8
KD 2,6
Kontposb 10,4
Htoro 288 12 8 8 246,2




4.3.

TemaTnka NpaKTHYECKUX 3aAHATHI

TeMa nmpakTUYECKOro 3aHATHS

KonnuecTtBO yacoB

BCETO
Tema 1. Mexanuka 3
Tema 2. DJIeKTpUUECTBO U MarHETU3M 3
Tema 3. ®usuka KojeOaHU U BOJIH 1
Tewma 4. KBantoBas usuka 1
Bcero no kypey 8

4.4, TemaTuka Jad0opaTopHbLIX pad

oT

Tema naboparopHoii paboOTHI

KomnunuectBo yacoB

BCETO
I/I3MepeHHe MOMCHTAa MHCPLIUHU MaxOBOI'O KOJI€ECa U CHJIbI TPCHHUSA B
onopax. Omnpenenenue kod3phuIIMEHTa BHYTPEHHETO TPEHUS KHJIKO- 4
CTH 110 MCTOAY CTOKCA
OnpeneﬂeHI/Ie MOMCHTAa HHCPUHUH TEJIa METOAOM KPYTHIIBHBIX KOJIC-
Oanuii. OnpenenieHne eMKOCTH KOHICHCATOpa C MOMOIIBIO OaIUCTH- 4
YCCKOI'0O IraJIbBAHOMECTpPA
Bcero 8
4.5. TemaTKa KOHTPOJILHBIX padoT
TemaTuka KOHTPOJIbHOM padoTh Nel
1. KwunHemaTuka moCTynaTeIbHOTO 1 BpalllaTeIbHOTO JIBH)KCHUH;
2. JlmHaMuWKa MOCTYMATEeILHOTO ABUKEHUS, 3aKOH COXPAHCHHS HMITYJIhCA,;
3. Mexanudeckas pabota, MmomHOCTh, KIT/I;
4. DJeMEeHTHI ClIeUAIbHOU T€OPUU OTHOCUTEIBHOCTH;
5. JluHamuka BpalaTebHOTO ABUYKEHUS;
6. Mexaanka KUAKOCTEH M ra30B; MEXaHUUYECKOE HAINPsHKEHUE, 3aKoH I yKa;
TemaTuka KOHTPOJIBLHOM PadoThI Ne2
1. DnekTpocraTtuka
2. TlocTOsHHBIN TOK
3. Marserusm
4. KomebaHuUS 1 BOJHBI

5.YueOHO-MeTOAMUYECKOE OOecnedeHne AJIfl CAMOCTOATEIbHOM PadoThI
00yYaImuxcs no JUCUuIJInHe (MOIYJII0)
5.1. Pacnipe/iesieHne 4acoB M0 TeMaM U BHIAM CAMOCTOSITEJIbHOW padoThl

Paznennl u TeMbl

Bcero gacos 1o
yueOHOMY IUIaHy

Bun paGotsr

Tema 1. Mexanuka 85 CaMocCTOsATENbHOE HW3YYEHHE OTAEIBHBIX TEM
ydaeOHOM JuTepaTyphl. BBITIOIIHEHHE KOHTPOJIb-
HOW pabotbl. [loaroroBka K NPOMEXYTOUHOMH
aTTECTallMU U TEKYIIEMY KOHTPOJIFO 3HaHUM.

Tema 2. DnekTpu4ecTBO 85 CaMocCTOATENBHOE N3YYEHUE OTIEIBHBIX TEM

U Maroe€Tusm

yueOHOM auTepaTyphl. BelnogHeHE KOHTPOJIb-
HOM paboTsl. [ToaroToBka K MpoMeKyTOUHON
aTTECTAllMU U TEKYIIEMY KOHTPOJIFO 3HAaHHM.
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Tema 3. dusuka koie- 30 CaMOCTOSITETbHOE U3YUYEHUE OTACIBHBIX TEM
0aHuit 1 BOJIH yueOHOI1 uTeparypsl. BeimonneHue KOHTPOIIb-
HBIX paboT. [ToAroToBKa K MPOMEKYTOYHON aT-
TECTallMU U TEKYIIEMY KOHTPOJIIO 3HAHUM.

Tema 4. KBantoBas ¢u- 30 CaMOoCTOSITETbHOE U3YUYEHUE OTACIBHBIX TEM
3UKa yueOHOI1 muTeparypsl. Beinoinenne KOHTPOIb-
HBIX paboT. [ToaroroBka Kk MPOMEXKYTOUHOI atT-
TECTAllMM U TEKYILIEMY KOHTPOJIIO 3HAHUH.

Tema 5. Cratuctnueckas 16,2 CaMOoCTOSITETbHOE U3YUYEHUE OTACIBHBIX TEM
¢uznka U TEPMOJHMHA- y4eOHOM TUTepaTyphl. BEIOTHEHE KOHTPOJIb-
MHKa HBIX paboT. [ToAroToBKa K MPOMEKYTOYHON aT-

TECTAlMU U TEKYIIEMY KOHTPOJIKO 3HAHUM.

Bcero 246,2

5.2. Ilepeyennb yueOHO-METOANYECKOT0 0O0eceYeHUsI 1JIsl CAaMOCTOSTeILHOI
PadoTHI CTYIEHTOB € YKAa3aHUE MeCTA UX HAXOMKICHU:
- yueOHas nuTepaTypa — oubnuoreka uimana
- METOAMYECKUE PEKOMEHJAIUH IO BBIMOTHEHUIO KOHTPOJILHOW paboThl — (POHT
OIICHOYHBIX CPEJICTB;
- METOJIMYECKHE PEKOMEHAAIUHU IO CAMOCTOSITEILHOM paboTe — callT punana.

6.DoH/1 OLIEHOYHBIX CPEICTB /JIsl IPOBeAeHUs POMEKYTOUHOI aTTecTaluu
00y4YarIMXcs Mo JUCUMUILIMHE (MOIYJIIO)
CocraB (oH1a OLICHOYHBIX CPEACTB

Buj o11eHOUHBIX Cpe/icTB | KonngectBo
Texkymmii KOHTPOJIb
KoHTtposibHas pabota 2
KypcoBas pabora (KypcoBOii TPOEKT) Y4eOHbIM IJIAaHOM HE IPEJYCMOTPEHO
IIpoMe:RyTOYHBIH KOHTPOIb
DK3aMeH 1
3auer 1

@DOHJT OIEHOYHBIX CPEJCTB MPEACTABICH B MPWIOKEHUU K padouel mpo-
rpamme

/.IlepeyeHb OCHOBHO# M IONIOJIHUTEJBHOM JUTEPATYPHI

7.1. OcHOBHas1 JIMTEpPaTypa

ABTOpBHI, CO- 3arnaBue N3narenscTBO, TOX Komnu-Bo
CTaBUTENHN
JI1.1 | UBnueB A. I. | ®usuka: yueOHOE T10- Cankr-IletepOypr: Jlans, [Dnek-
cobue 11 By30B 2022. — 676 c. pexuM J0CTy- | TPOHHBIH
na: pecypc]
https://e.lanbook.com/book/20
0429
JI1.2 | I'paboBckuit Kypc ¢puzuku: yueo. Cankr-IlerepOypr : M3narens- | [Dnek-
P.N. rnocooue ctBO Jlansb, 608 c. PexxuMm 10- | TPOHHBIH
cTymna: pecypc]
https://e.lanbook.com/book/31
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https://e.lanbook.com/book/200429
https://e.lanbook.com/book/200429
https://e.lanbook.com/book/3178
https://e.lanbook.com/book/3178

JI1.3 | CaBenbeB U.B. | Kypc o6meit pusuku. B | Cankr-IlerepOypr.: Jlanb, [Dnek-
3T. 2019. + 436, 500, 320 c. TPOHHBIA
Tom 1. Mexanuka. Mo- | Pexxum nocryna: pecypc]
JeKyssipHas pusmka https://e.lanbook.com/book/11
Towm 2. DnextpuyectBo | 3944
1 MaruetusMm. BoHeL https://e.lanbook.com/book/11
OnTuHka 3945
Towm 3. KBanroBas on- | https://e.lanbook.com/book/12
THKa. ATOMHas ¢usuka. | 3463
®dusuKa TBEpAOTo Tea.
®u3rKa aTOMHOTO Spa
Y 3JIEMEHTapHbIX Ya-
CTHI]
JI1.4 | bonynos E. H. | ba3zossiii kypc ¢pusuku: | Cankt-IlerepOypr: IITI'VIIC, [Dnek-
MexaHuka, Mojiekyisip- | 2020. — 319 c. — Pexxum 10- | TpOHHBIH
Has (QU3MKa, MEKTPO- | CTyma! pecypc]
CTaTHKA, ITOCTOSTHHBIN https://e.lanbook.com/book/15
AIEKTPUUYECKUN TOK, 6026
Mar"eTusM, BOJHOBAs
ONTHKA, YJIEMEHTBI
KBaHTOBON MEXaHUKH,
ATOMHOM U AJIEpHOU
(bu3KKY : yaeOHUK
7.2. JlonoJiHUTEIbHAS JJUTEpaTypa
JI2.1 | KpaBuenko H. | ®usuka : yueOHUK U MockBa: M3narenbcTBO [Dnek-
10. MPAaKTUKYM JIJI By30B Opaiir, 2020. — 300 c. — TPOHHBIN
Pexum nocryna: pecypc]
https://urait.ru/bcode/450821
JI2.2 | Al3eHLoH A. Ouszuka : yueOHHUK U MockBa: U3naTrenscTBO [Dnek-
E. MPAaKTUKYM JIJI By30B Opaiir, 2020. — 335 ¢c. — TPOHHBIN
Pexxum noctyma: pecypc]
https://urait.ru/bcode/450504
JI2.3 | Hukepos B. A. | ®usuka : yueOHUK U Mocksa: M3narenscTBO [Dnek-
MPAaKTUKYM JIJI1 By30B Opaiir, 2020. — 415 ¢c. — TPOHHBIN
Pexxum noctyma: pecypc]
https://urait.ru/bcode/450293
J12.4 | Sckensaun ®usznka: Mexanuka, Mocksa : MUUT.- 2009.- 64 c. | 244
A.B. OnexTpuuecTBo. Mar-

Hetu3M. Kypc nexunit:
ydaeOHoe rocobue

8.Ilepeuyens pecypcoB HHPOPMAIMOHHO - TEJIEKOMMYHUKAIIMOHHOM CETH
"UHTepHeT", HEOOXOAUMBIX VISl 0CBOCHMS JUCHUIJINHbBI
1. OdunuanbHeIil caT puinana

2. DNeKTpoHHasi OMOIMOTEYHAs cUCTeMa
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https://e.lanbook.com/book/113944
https://e.lanbook.com/book/113944
https://e.lanbook.com/book/113945
https://e.lanbook.com/book/113945
https://e.lanbook.com/book/123463
https://e.lanbook.com/book/123463
https://e.lanbook.com/book/156026
https://e.lanbook.com/book/156026
https://urait.ru/bcode/450821
https://urait.ru/bcode/450504
https://urait.ru/bcode/450293

9. MeToanuyeckue yKa3aHus JAJis1 00y4arOIIMUXCs M0 0CBOEHUIO TUCITUTIMHBI

B nponecce ocBOeHUST AUCHUIIIIMHBI CTYAEHTHI JOJKHBI TOCETUTD JIEKIIUOH-
HbIE, JJAOOPATOPHBIE U MPAKTUYECKHUE 3aHSATHUS, MPOBOJIUTH CAMOCTOSTEIbHYIO pa-
00Ty, BHIIIOJIHUTH KOHTPOJIbHBIE PA0OTHI, C/IaTh 3a4€T U HK3aMEH.

JIeKIMOHHBIE 3aHATUS COCTaBIIAIOT OCHOBY TEOPETHYECKOro OOyuYeHHs,
BKJIIOYAIOT B C€0sI CUCTEMATU3UPOBAHHBIE OCHOBBI 3HAHUU MO TUCUHUIUIMHE, KOH-
HEHTPUPYIOT BHUMAaHKUE 00YyYalomuXxcsi Ha HauboJiee CIOXKHBIX U Y3JIOBBIX BOIPO-
cax ¢usuku. B xozme nekuuil mpenogaBaTeNb U3IaracT W pa3bsACHSIET OCHOBHBIE,
HauOosIee CIIOKHBIC TOHATHUS TEMbI, a TAaK)KE CBSI3aHHBIC C HEW TeOpeTHYeCKue U
PaKTUYECKHUE MPOOJIEMBI, JAET PEKOMEHAALIMHN HA BBITOJIHEHHE CAMOCTOATEIbHOM
padoTHL.

B xone nexuuit CTyaeHTaM pEKOMEHYETCS:

- BECTH KOHCIIEKTUPOBAHUE Y4EOHOr0 MaTepHaa;

- oOpamjaTh BHUMaHUE Ha KaTErOpHUH, MOJIOKEHHUS U 3aKOHBI, PACKpPbIBAIO-
1IMe CoAep KaHue T€X WM MHBIX SBJICHUN U MPOLIECCOB, HAYYHBIE BHIBOJBI U MPaK-
TUYECKUE PEKOMEHIAINU IO UX PUMEHEHUIO;

- 3371aBaTh MPEMOJABATENI0 YTOUHAIOUIME BOMIPOCHI C LETbIO YACHEHUS TE€O-
PETUYECKUX TIOJIOKEHUMN.

JUis yCHemmHoro OBjaJeHUsi KypcoM HEOOXOJMMO MOCELIaTh BCE JIEKLHUHU,
TaK Kak TeMaTUYECKHI MaTeprall B3aMMOCBSI3aH MEXKy COOOM.

[IpakTryeckue 3aHsATUS - OTO aKTHUBHas (opma yuyeOHOro mporecca. SBis-
I0TCSl TOTIOJIHEHUEM JIEKIMOHHBIX KypPCOB U CaMOCTOSITEIbBHOW pabOThl 00yyaro-
IIMXCSl, & TAKKE CPEICTBOM MPOBEPKH YCBOEHUS MMHU 3HAHMM, JaBa€MbIX Ha JIEK-
IIMA U B MPOLECCE U3YUYEHUSI PEKOMEHAYEMOMN nuTepaTypsbl. [Ipaktnueckne 3aHs-
THSI BKJIFOYAIOT B ce0sl peIlIeHHE 3a/1ay.

JlaGopatopHble pabOThI - yueOHOE 3aHsTHE, B paMKaX KOTOPOTO OCYIIECTB-
J€TCSA TOT WIM MHOW HAyYHBIM SKCIIEPUMEHT, HAIIPABJICHHBIM HA MOJIyYEHHUE Pe-
3yJbTaTOB, UMEIOIIUX 3HAYEHUE C TOUKH 3PEHUS YCHEIIHOTO OCBOCHUS CTYJICHTa-
MU y4eOHOM MpOrpaMMBl.

[To pesynbpTaTam npoBeAeHHON 1ab0paTOpHOM PabOThI CTYIEHTOM BBIMOJI-
HSIETCS OTYET, TJI€ MPUBOJISATCS BCE HEOOXOAMMbBIC BBIUMCICHUS, 3aMOJHAETCS Ta0-
JUIa pe3yJbTATOB WM JAETCs OMHCAHHUE OIbITa C 0053aTeIbHON 3alUChI0 XUMHU-
YECKHUX YpPaBHEHUU U BHIBOJOB. KaXIyr0 BBIMOJHEHHYIO JIAOOPATOPHYIO paboTy
CTYJEHT 00s3aH 3alllUTUTh; HA 3aLIUTE CTYJCHT JAOJKEH MOKa3aTh 3HAHUE TEOPUHU
Y METOJIOB U3MEPEHHUs, UCIIOJIb3YEMbIX B JAHHOW padoTe; yMeTh (POpMyIHpOBaThH
Y MMOHUMAaTh BCTpEYalolMecs B JaHHOW paboTe 3aKOHOMEPHOCTH; 3HATh ONpejie-
JICHUS1 BCEX BCTPEYAIOIIMXCS B pa00OTE MOHATUI U BEJIMYHUH; YMETh aHAJIM3UPOBAThH
U OOBSICHSTH MOJYUYCHHBIC PE3yJIbTaThl U (POPMYITUPOBATH BHIBOIBI.

BaxxHOl 4YacThiO CaMOCTOSITENIbHOM palbOThl SIBJSIETCS UTEHUE Y4YEOHOU U
HAyYHOUW JTUTEpaTyphl. B pamMkax caMOCTOSITENBbHON pabOTHI CTYICHT JIOJDKEH pac-
CMOTPETh TEOPETUUYECKUUA MaTEpUaJl, KOTOPbIM HE BBIHOCUTCS Ha JIEKI[MOHHBIN
Kypc. HacThio caMOCTOSITEIBHON PAOOThI SBISICTCS] BBIMOJHEHUE KOHTPOJIHHBIX
pabor. IIpexae yem BBITONHATH 3aJaHusl KOHTPOJIBHBIX PaboT, HEOOXOIUMO H3Y-
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YUTh TEOPETUUECKUN MATEPUAJ, O3HAKOMUTHCS C METOJIUYECKUMU YKA3aHUSIMU 110
BBITIOJTHEHUIO KOHTPOJIbHOM paboThl. KOHTpobHBIE paOOThl BKIHOYAIOT TEOPETH-
YEeCKyl0 MU MPAKTHYECKYI0 4YacTh. B paMkax NpakTUUECKONW YacTH CTYyJIEHTaM
HEO0OXOIMMO PEIIUTh 33/1a4d, CTPYNITUPOBAHHBIE IO pa3jeiiaM.

BrinmonHeHue U 3ammTa KOHTPOJIBHBIX paOOT SBISETCS HEMPEMEHHBIM YCIIO0-
BHEM ISl JIONYCKA K AK3aMEHY U 3a4eTy. Bo BpeMsi BBINOJIHEHUS] KOHTPOJIBHBIX
paboT MOXKHO MOJIYYUTh TPYIIIOBLIE WIIM WHIUBUIYaJIbHBIC KOHCYJIbTAIIUM Y Tpe-
MoJaBaTesl.

[ToaroroBka K 3K3aME€HY M 3a4€Ty MPEANOIATAET:

- U3YYEHHE PEKOMEHIYEMOU JINTEPATYPBIL;

- U3YYEHHE KOHCIIEKTOB JIEKIU;

- BBITMIOJIHEHHE U 3all[MTa KOHTPOJIBHBIX paloT.

10.ITepeyenb nHGPOPMANUMOHHBIX TEXHOJIOT Wi, IPOrPAMMHOI0 O0ecnevYeHns: U
HH(POPMALMOHHBIX CIPABOYHBIX CHCTEM, HCIOJIb3yeMBbIX
MPH OCYLIECTBJICHUM 00Pa30BaTEJIbHOI0 MPOLECCa MO IMCHUIINHE
[IporpammHuoe oOecrieueHue JUisi TPOBEICHUS JICKIIUH, JIEMOHCTpaIuu Tpe-
3entanuii: Microsoft Office 2003 u BbIIIE.

IIpodeccuonanbubie 0a3bl JAHHBIX,
HCI0JIb3yeMble 1JIs1 H3yYeHU s JUCUUILINHBI (CBOOOAHBIN JOCTYII)

Nudopmanmonnas cucrema «EguHoe OokHO nocTyna K MHQOPMalMOHHBIM
pecypcam -
http://window.edu.ru/catalog/resources?p rubr=2.2.74.6

11.0nucanne MaTepuaJbHO - TEXHUYECKOH 0a3bl, HEOOXOAUMOM 115l
OCYLECTBJICHHS 00Pa30BaTEJIbHOI0 MPOLECCA MO0 JUCHHUIINHE

11.1. TpedoBanus kK ayauTopusiM (MOMeIleHUAM, KAOUHeTaM) ISl

NPOBeIeHNs] 3aAHATHI ¢ YKa3aHHEM COOTBETCTBYIOLIEr0 OCHALICHUS

VYyebnast ayquTopus JJ1s POBEICHUS YU€OHBIX 3aHATUHN, TIPETyCMOTPEHHBIX
mporpaMmoi crienuainuTeTa (IpOBEIeHUE 3aHATUM JICKIIMOHHOTO THUIIA, 3aHSTUI
CEMHUHAPCKOTO THIA, TPYIIOBBIX U WHAWBUIYAJIbHBIX KOHCYJbTAllMi, TEKYIIETO
KOHTPOJISI U MPOMEKYTOUHOU aTTectanuu) - ayautopus Ne 401. Cneuuanuzupo-
BaHHAasi MeOeJIb: CTOJIbl YYEHUYECKHUE - 32 IIT., CTYJIbd yYeHU4Yeckue - 64 mr., 1oc-
Ka HacTeHHad - | wr., cTon npenogasarend - | mwr., cTyn npenogasarens - 1 mr.
TexHuyeckue cpeicTBa OOydEeHUS: MEPEHOCHOM JKpaH, MEPEHOCHOM MPOEKTOp,
HOYTOYK. Y4eOHO-HarIsaHble ocoOus, 00eCTeunBaIOIINe TEMATUUECKUE HILITIO-
CTpallMM, COOTBETCTBYIOIIME paboueld yueOHON MporpaMMme JUCUHUILIUHBI - KOM-
IJICKT TIpe3eHTaIui (XpaHuTes Ha Kadeape).
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11.2. Ilepeyennb 1a00paTOPHOTO 000PYI0BAHMS

VYyebOHast ayquTopus sl IpOBEIeHUs YUeOHbIX 3aHSATUM, IPElyCMOTPEHHBIX
porpaMMoi creruanurera (MpoBeJeHUE 3aHATHI ceMUHapcKoro tumna) - Jlabopa-
Topust «Pusukay, ayauropus Ne 312. Cneunanu3upoBaHHasi MeOelb: CTOJbI yue-
HU4YECKHE - 11 mT., CTyabd ydyeHU4deckue - 27 mT., JoCKa HaCTeHHas - | MIT., CTO
npenojasarens - 1 mwr., cTya npenojasarens - 1 mr. JlaboparopHoe o6opynoBa-
Hue: cymiabHbIi mkap CHOJI - 1 mit., amnepmerp AeMOHCTPalMOHHBIN - 1 IT.,
BEChl HACTOJbHBIE - | IIT., BECbl TEXHUYECKHE C pa3HOBEcCaMu - | IIT., YHUBEP-
canbHbIA ucTouHUK mutanus YUII-2 - 1 mT., Hacoc KomoBckoro, ammapat Kinem-
Ma-Jlezopma, TEpMOMETp AEMOHCTparMoHHBIA - 1 mT. JlabopaTopHblE CTEHIBI:
«M3ydeHne cOOCTBEHHBIX KOJCOaHW MPYKHMHHOTO MasTHUKa», «CHSATHE BOJBT-
aMIIEPHBIX XapaKTEPUCTHUK DJIEKTPOHHOU HamIib», «OmnpeaeneHue ropu3oHTalb-
HOM COCTaBJISIIONICH BEKTOpa HANPSIKEHHOCTH MAarHUTHOTO TOJISI 3eMiny, «M3yue-
HUE 3aKOHOB BpAaIllaTEIBHOTO JBIKEHUs», «OnpelieeHue OTHOIIECHUS TEII0eM-
KocTel Bo3ayxa meroaoM Kiiemmua-/lezopmay, «3HaAKOMCTBO ¢ paboOTO#l diiek-
TpOHHOTO ocuuuiorpada», «zMepenne MoMeHTa MHEPIIMM MaxoOBOTO Kojieca U
CWIbl TpeHHs B omopax», «OmnpeneneHue KodPGUIMEHTa BHYTPEHHETO TPEHHUS
XKUJKOCTH TI0O METOAY CTOKCay», «OmnpeaeneHne MOMEHTa HHEPLUH TeJla METOA0M
KPYTWIBbHBIX KoJieOaHui», «CHATHE BOJIBT-AMIIEPHBIX XapAKTEPUCTUK CEIIEHOBOTO
U TE€PMAHUEBOrO BBIIpsIMUTENEH», «ONpeaeIeHne eMKOCTH KOHAEHCATOpa € IOo-
MOIIBI0 OaJUTMCTUYECKOTO0 TrajdbBaHOMETpa», «V3MepeHue yaenbHON HHTErpalib-
HOM YyBCTBUTEIBLHOCTH U CHSITUE BOJBT-aMIIEPHOM XapaKTEPUCTUKHU (POTOIIEMEH-
Ta ¢ BHyTpeHHEM (otodrdpdekTom doToconpoTuBieHUs», «ONpeacieHue AJIUHbI
CBETOBOM BOJIHBI», «ONpeesieHNe KOHIEHTPAIMK BOJHOTO pacTBOpa caxapa Io
CPEACTBOM MoJsipuMeTpay, «OnpeaeneHue paauyca KpUBU3HBI JIMH3bI C IOMOIIBIO
koJiel; HproToHa, MOJIy4eHHBIX B MOHOXPOMAaTHYECKOM CBeTe», «OrnpeeneHue no-
Ka3aTesisd MPEJOMIICHHS CTEKJIa C MMOMOIIBI0 MUKPOCKOMa», «OnpeiesieHne 3aKoHa
Mamtocay. YueOHo-HarIsAHbIe TOCOOUS - KOMIUIEKT TIJIaKaTOB.
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IIpunoxenune k pado4eii mporpamme

®OHJI
OLIEHOYHBIX CPEJICTB

10 Y4eOHOM NMCHHUIIIHHE

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

OIIK-1: CriocoGeH pemiats MHXEHEPHbIE 33a4u B IPOPECCUOHAIBHOM 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. IlpuMmeHsieT ecCTeCTBEHHOHAY4YHBbIE METOJbI TEOPETUYECKOTO U
HKCIIEPUMEHTAJIBHOTO HMCCIEAOBAaHUS OOBEKTOB, MPOLIECCOB, SBICHHM; MPOBOAUT
DKCIEPUMEHTHI 10 33JaHHOM METOJAMKE U aHAIU3ZUPYET PE3YIIbTATHI

1.2.

JTanbl (OPMHUPOBAHNUS KOMIIETEHIIMII B IIpouecce

OCBOCHUS YUYeOHOM IMCIUIIHHBI

HaumenoBanue 3rana

Conep:xanue 3Tana
(BuABbI y4eOHOI1 padoThI)

Koasl popmMupyembix Ha
Tane KOMIETEeHI i, HH-
AMKATOPOB

Oran 1. ®opmupoBaHue Teo-
peruyeckoi 6a3bl 3HaHUN

Jlekmuu, caMmocrtosiTelbHas padora
CTYJICHTOB C TEOPETUUYECKOU 0a30ii,
NPAKTUICCKHUE 3aHATHS

OIIK-1 (OIIK-1.2, OIIK-

1.3)

Oran 2. ©opMUpoBaHUE YyMe-

HUH

[TpakTHdeckue 3aHSATUS W BHITOJ-
HEHHe Ja0opaTOPHBIX padboT

OIIK-1 (OIIK-1.2, OIIK-

1.3)

Oran 3. ®opMupoBaHUE HaBbI-
KOB MPAaKTHUYECKOTO HCII0JIb30-
BAHUS 3HAHUWM U YMEHUU

Breimonnenue KOHTPOJIbHBIX pa60T

OIIK-1 (OIIK-1.2, OIIK-

1.3)

Oran 4. [IpoBepka yCBOEHHOIO

MaTcpurajia

3ammra KOHTPOJBHBIX padoT, 3a-
YeT, 9K3aMEH

OIIK-1 (OIIK-1.2, OIIK-

1.3)

2. Onucanue noka3artejeil U KpUTepPUeB OLeHUBAHUS KOMIIETEHIIUI Ha

Pa3JIMYHBIX 3Tanax ux GopMUpPOBaAHMS, ONIUCAHME IIKAJ OLICHUBAHUS
2.1. Iloka3aTenn U KPpUTEPUU OLICHUBAHUSA KOMIIETEHIUI

HA Pa3JIMYHbIX ITanax ux opmupoBaHus

Oran popmupo- | Kox xomme- | Ilokazatenu ore- Kpurepun CrniocoOsl o11eH-
BaHUs KOMIETEH- | TEHIUH, UH- | HUBaHUS KOMIIe- KA
11U JMKaTOpa TEHIUI
Oran 1. ®opmu- OIlK-1 - TIOCEIIEHHE JIEK-| - HAIMYUE KOHCIIEKTA | yJacTUE B JIHC-
poBanue Tteope- | (OIIK-1.2, | IMOHHBIX M IIpakK-| JIEKUMH O BCEM Te- | KyCCUU
tuueckoit  6aser | OINIK-1.3) | THUECKHX 3aHATHIA; | MaM, BBIHECCHHBIM Ha
3HAHUU - BEJEHUE KOH-| JIEKIIMOHHOE O00CYX-
CIIEKTAa JICKITNH; JICHUE;
Oran 2. ®opmu- OIIK-1 - BBIIIOJIHEHME Ja- | - 3aJa4yd  PELICHSBI | - HaIlUCAHUE
poBanue ymenwmii | (OIIK-1.2, | GopaTopHBIX pa- | BEpHO oTyera IO Ja-
(pemenne 3amaum | OIIK-1.3) | Gor; - 3aaHus J1aboparop- | 60paTOPHBIM
o o0pasiry) - pemieHue 3a7ad | HBIX pabOT BBINMOJHE- | paboTaM U pe-
IIPAKTUYECKOTO HBI B TIOJTHOM 00bEME | IIEHUE THUITOBBIX
3aHSATUS 3aa4 Ha Mpak-

THYCCKHUX 3aHs-
THUAX
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Oran 3. ®opmu- OIIK-1 -HAJIMYne mpa- | - KOHTPOJIbHBIE Pabo- | KOHTPOJIbHBIE
poBanue HaBblkoB | (OIIK-1.2, | BWJIBHO  BBINOJ- | THI HMEIOT TIOJOXH- | pabOTHI
MPAKTUYECKOTO OIIK-1.3) | HEHHBIX KOH- | TEJIbHYIO PELECH3UI0 U
MCIIOJIb30BaHUs TPOJIBHBIX padOT JIOTIYIIIEHBI K 3alUTe
3HAHUU U YMEHUH
Oran 4. [IpoBepka OIIK-1 - YCIIEIIHAs 3allli- | - OTBETHI HA BCE BO- YCTHBIN OTBET
ycBoeHHoro Ma- | (OIIK-1.2, | Ta KOHTPOJBHBIX MIPOCHI 110 KOHTPOJIb-
Tepuana OIIK-1.3) | pabor; HBIM paboTam;
-9K3aMeH; - OTBETHI Ha BOIIPOCHI
- 3a4eT 9K3aMEHALMOHHOIO
ousnera, Ha BOIPOCHI
3ayeTa U Ha JI0IOJIHU-
TEJIbHBIEC BOPOCHI
2.2. Kpurepum onleHUBAaHUSA KOMIIETEHIUMH

110 YPOBHIO MX C)OPMHUPOBAHHOCTH

Konx xomnieren- YpoBHU c(hOPMHUPOBAHHOCTH KOMIIETEHUUMN
LUH, UHIUKATOP 0a30BbIN CpeIHU BBICOKHH
OIlK-1 3HaTh: 3HaTh: 3HaTh:

(OIIK-1.2) - OCHOBHBIE (DM3U- | - OCHOBHBIC (pHU3UUYE- | - OCHOBHBIE (DM3MUYECKUE SIBIIC-
YECKUE SIBJICHUS, | CKUE€ SIBJICHMS, €AVHU- | HUS, €IMHULBl U3MepeHus (u-
€IMHULIBI U3Mepe- | Il U3MepeHus (GU3M- | 3UYECKUX BEIUYHH;

HUS  (U3UYECKUX | YECKUX BEIHYHH; - (yHnameHTanbHBIE TMOHSTHA,
BEJIMYHH. - ONBITHBIE 0OOCHOBA- | 3aKOHBI U TEOPHH KJIACCUUECKOU
Ymers: HUSL OCHOBHBIX (PU3HU- | U COBPEMEHHOMN (PU3UKH;
- IPUMEHSTH Me- YECKUX 3aKOHOB. - ONBITHbIE OOOCHOBaHHUS OC-
TOJIBI TEOPETHYE- | YMeTh: HOBHBIX (PU3NYECKUX 3aKOHOB.
CKOTO HCCIIEIOBA- | - IPUMEHSTh METOAbl | YMeTh:
HUSl QU3UYECKUX | TEOPETHUYECKOTO UC- - IPUMEHSTH METO/Ibl TEOPETHU-
SIBJIIGHUH, TIpoIlec- | clefoBaHus (pu3nue- | 4eCKOro uccieaoBanus Gpusu-
COB U OOBEKTOB. CKHUX SIBJICHUH, TIPO- YEeCKHUX SIBJIEHUH, IPOLIECCOB U
Baagers: 1IECCOB U 0OBEKTOB; 00BCKTOB;
- MaTeMaTHue- | - IPUMEHSATh METObl | - IPUMEHATh METO/IbI IKCIIEPU-
CKUMHM METOJIaMH | 3KCIIEPUMEHTAILHOTO | MEHTAJIbHOT'O UCCIIEOBAHUS
pelieHns  THUMO- | UccieAoBaHus Gpusn- | GU3NUECKUX SIBICHUMN, TIpoIleC-
BBIX 3aj1a4. YECKUX SIBIICHUM, IPO- | COB U OOBEKTOB;
LIECCOB U OOBEKTOB. - aHAJM3HUPOBATh pPE3YyJIbTaThl
Baaners: UCCIJIEIOBaHMS.
- METOAaMH JKcnepu- | Biaaaers:
MEHTAJIBHOTO  HCCIIE- | - METOJaMH TEOPETHUYECKOTO
JOBaHMsSI (PU3NYECKUX | UCCTENOBaHUS (PU3UUECKUX SIB-
SIBJICHUH, TIPOLIECCOB U | JIEHUH, MPOLIECCOB U OOBEKTOB
00BEKTOB - METOJaMU SKCIIEPUMEHTAIIb-
- MareMaTH4YeCKHMMHM | HOTO HCCeloBaHusd (pu3nue-
METOJIJaMU  PELICHMsI | CKUX SIBICHHUH, MPOLECCOB H
TUTIOBBIX 3a/1a4. 00BEKTOB
- MaTeMaTUYeCKUMHU METOJlaMu
pelIeHNs] TUTIOBBIX 33/1a4.
OIIK-1 3HaTh: 3HaTh: 3HaTh:
(OIIK-1.3) - METOJMKY IHpO- | - METOJUKY IpOBENE- | - METOAMKY NPOBENEHUS JKCIIE-

16




BE/ICHUS
PUMEHTOB.
YMmern:
- TpOBOJUTH (U-
3UYECKue H3Mepe-

OKCIIC-

HUSL.
Baagern:
-METOAUKON  MO-
CTaHOBKH (hu3nye-
CKOTO  DJKCHepHu-
MEHTA.

HUS DKCIIEPUMEHTOB
-OCHOBHOE  000py0-
BaHUE [UId TPOBEe-
HUS SKCIIEPUMEHTOB.
Ymern:

- MPOBOJAUTH (uU3NYe-
CKHE€ U3MEPEHUS

- oOpabaTwiBaTh pe-
3yNbTaThl (PU3UUECKUX
U3MEPECHUM.
Baanern:

- METOAMKOHN II0CTa-
HOBKU  (pu3MUecKoro
HKCIIEPUMEHTA

- METOJaMH pacuera
IIOTPELIHOCTEN  U3Me-
peHuil mpu mpoBexe-
HUU ¢bu3ugecKoro
IKCTIIEPUMEHTA.

PHUMEHTOB

-OCHOBHOE O00OpYyAOBaHUE ISt
[IPOBEICHUS SKCIIEPUMEHTOB

- MaTeMaTHYECKHE METOJbI 00-
pabOTKH JaHHBIX.

Ymers:

- IPOBOJUTH (DPUBNYECKUE H3ME-
peHust

- o0OpabarbIBaTh pe3yIbTaThI
(bU3NIECKUX U3MEPEHHUIA;

- TPEACTaBSTh  PE3YJIbTAThI
IKCIIEPUMEHTA.

Baagern:

- METOJMKON MOCTAaHOBKH (H-
3MYECKOT0 KCIIEPUMEHTA

- METOJlaMM pacueTa MOorpell-
HOCTEW M3MEpEeHMI MpH MpoBe-
JIEHUU (PU3UYECKOI0 IKCHEpU-
MEHTA.

- HaBblKaMM aHaJIu3a SKCIICpH-
MCHTAJIbHBIX JaHHBIX.

2.3.

HIxanbl OLlCHUBaHUA (l)OpMPIpOBaHI/Iﬂ HHAUKATOPOB JOCTUKCHUSA

KOMIIeTeHI NI

a) llIkajia oueHMBaAHUS KOHTPOJIbHBIX padoT

IIIxama onieHnBaHus

Kpurepuu onienuBanus

3auTeHo

WHaUKAaTOphl JOCTHXKEHHH KOMIICTCHIUH C(HOPMUPOBaHBI Ha
YpPOBHE HE HUXKE 0a30BOTO.

JlaHbl OTBETHI Ha BCE TEOPETHYECKHE BOMPOCHL. Bce pacuers
BBIITOJIHCHBI BEPHO U UMCIOT HGO6XOI[I/IMI)IG IIOSACHEHUA

He 3auteno

NuaukaTopbl MOCTHXKEHUH KOMIIETEHIIMU CQOPMHPOBAHBI Ha
YpOBHE HIKE 0a30BOTO.

B pacuerax nmomyreHsl ommOKH, HEOOXOAUMBIE MOSICHEHUS OT-
CYTCTBYIOT, HMCIOTCA OolIOKHU B TCOPCTUICCKHUX BOIIPOCAX.

0) Illkana oneHUBaHUS YIK3aMeHAa

Ixkama onleHUBaHUA

Kputepun orieHnBaHus

OIICHKA «OTJIHIHO»

WNHaukaTopbl JOCTHKEHUH KOMIIETEHIMU c(hOpMHUpPOBaHBI Ha BHICO-
KOM YpPOBHE MU CTYJIEHT OTBEYAET HA BCE JOIOJHUTEILHBIC BOIPO-
cpl. TeopeTndeckoe COAEpKaHWE IUCLHMUIUIMHBI OCBOECHO ITOJIHO-
CThbi0, 06e3 mpobenoB. CTyleHT AEMOHCTPHPYET IOJIHOE COOTBET-
CTBHE€ 3HAHWW, YMEHHI W HABBIKOB ITOKA3ATEISIM U KPUTEPHSIM OLle-
HUBAHHs WHAMKATOPOB JOCTM)KEHUS KOMIIETEHLIMH Ha (opMHpYe-
MOM JUCHUIUIMHON ypoBHe. OnepupyeTr npuoOpeTeHHBIMU 3HAHU -
MH, YMEHUSIMU U HaBbIKAMH, B TOM YHCJIE B CUTyalMsIX MOBBILIIEH-
HOM croskHOCTH. OTBEUaeT Ha BCe BOMPOCHI OuiieTa 6€3 HaBOIALINX
BOIIPOCOB CO CTOPOHBI Ipenojasareis. He ucneITeIBacT 3aTpyaHe-
HAW TIpU OTBETE Ha JOMNOJHUTEIbHBIE BONPOCHI. 3aJady pPEIIn
IIPaBWJIBHO.
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OIICHKA «XOPOIlI0»

WMHanuKaTopsl JOCTHKEHHI KOMITETEHIIMK C(POPMUPOBAHBI HA CPEI-
HEM YpPOBHE, HO CTYIEHT apryMEHTUPOBAHHO OTBEYAET HA BCE IO-
MOJTHUTEJIHHBIE BOIIPOCHI;

- MHAUKATOPBl JOCTIKEHUH KOMIETCHIHH C()OPMHUPOBAHBI Ha
CpeZHEeM YpOBHE, WJIM Ha 0a30BOM YpOBHE, HO CTYJICHT YBEPECHHO
OTBEUAET HA BCE JOIMOJHUTEIHHBIC BOPOCHI.

Teoperudeckoe coaepKaHWE TUCIMILIMHBI OCBOEHO IOJIHOCTBIO,
6e3 mpoOenoB. CTYACHT JAEMOHCTPUPYET IIOJIHOE COOTBETCTBHUE
3HAaHUH, YMCHHUI ¥ HABBIKOB MOKA3aTesIM M KPUTEPHSIM OICHHBA-
HUS WHIUKATOPOB JOCTIIKCHUS KOMIIETEHIIMH Ha (opMHUpyeMoM
JTUCHUTUIMHOW ypoBHe. OmnepupyeT NpuoOpeTEHHBIMH 3HAHHSIMHU,
YMEHHUSIMA U HaBBIKAMU; €T0 OTBET MPEJCTABISICT TPAMOTHOE U3JI0-
KEHHE y4eOHOro MaTepuana IO CYIIECTBY; OTCYTCTBYIOT CYIIIe-
CTBEHHBIE HETOUYHOCTH B (POPMYJIMPOBAHUM TOHATHI; MPaBUIBHO
MPUMEHEHBI TEOPETUYECKHE TTOJI0KEHUS, TOTBEPKICHHBIC ITPHME-
pamu. Ha 1Ba TeopeTHYeCKHX BOIPOCA Jajl IOJHBIE OTBETHI, HA
TPETHUH - IPU HABOSIIMX BOMpOCcax npernoaasarens. [Ipu orBeTe Ha
JIOTIOJTHUTEIIHHBIE BONPOCHI JIOIYCKAET HETOYHOCTH. 3a7ady PenIml.

OIICHKAa «yA0BJE€TBOPH-
TCJIbHO»

- MlHaukatopsl JOCTHKEHUN KOMIETeHIMH chopMUpOBaHbI Ha Oa-
30BOM YPOBHE;

- WHJMKATOPBI JOCTHKEHHSI KOMIIETEHIIMU copmupoBaHbl Ha Oa-
30BOM YpPOBHE, JPYI'HME€ Ha CPEJHEM YPOBHE, HO CTYACHT 3aTPYIHs-
€TCsl OTBETUTh Ha JONOJIHUTEIIbHBIE BOIIPOCHI.

Teopernueckoe conepk’aHue AUCLHUIUIMHBI OCBOCHO YaCTHUYHO, HO
MpoOJIeMbl HE HOCST MPHUHIMIHMAIBLHOTO Xapakrepa. CTyneHT ne-
MOHCTPHUPYET HEMOJIHOE COOTBETCTBUE 3HAHUW, YMEHUN U HABBIKOB
[IOKA3aTeNsIM U KPUTEPUSIM OLEHUBAHUS UHJIUKATOPOB JTOCTUKEHUS
KOMIIETEHIIMM Ha (OPMUPYEMOM IUCIHUIUIMHON ypOBHE: JOIycKa-
I0TCS 3HAYUTENbHbIE OMINOKHU, MPOSIBISIETCS OTCYTCTBHE 3HAHUN TIO
psAay BONPOCOB. 3aTpyJHSETCS OTBEYATh HA JIONOJHUTEIbHBIE BO-
npockl. 3agavy pemna Ha 50%.

OLICHKA «KHE€YAOBJIETBO-
PUTEJIBHO»

NHaukaTopel  JTOCTHMXKEHUST KOMIETEHIIMH C(HOPMHUPOBAHBI HaA
ypOBHE HUXKe 0a30BOTO M CTYACHT 3aTPYAHSIETCS OTBETUTH Ha JIO-
MOJIHUTENIbHBIE BOMPOCHL. TEOpEeTHYECKOE COAECPKAHUE OCBOEHO
yacTU4YHO. CTYyJIEHT IEMOHCTPUPYET SIBHYIO HEJIOCTATOYHOCTh WIIU
MOJHOE OTCYTCTBHUE 3HAHWM, YMEHWW M HABBIKOB Ha 3aJaHHOM
ypoBHE C(HOPMHPOBAHHOCTH HMHIWKATOPOB JIOCTHIKEHUS KOM-
MOTEHITHM.

B) llIkajia oneHnBaHusi 3a4eTa

[MIxana oneHUBaHUsA

Kpurepun ouenuBanus

3auTreHo

WHaukaTtopbl JOCTMXKEHHM KOMIETEHIMH Cc(HOpPMHUpPOBaHBl Ha
YpOBHE HE HUXKe 0a30BOro M CTYAECHT OTBEYAET HA JIONOJHUTEIb-
HBIE BOIIPOCHI

- IPOYHO YCBOWJI NPEYCMOTPEHHBIN IPOrPaAMMON MaTepua;

- IPaBUJIbHO, apPTYMEHTUPOBAHO OTBETUII HA BCE BOIIPOCHI;

- TOKa3al ri1y0OKHe CHCTeMaTU3HpOBaHHbIE 3HAHUS, BIIAJEET MpHU-
€MaMH pacCyKIEHHUS M CONOCTaBISET MaTepuall U3 pa3HbIX UCTOY-
HUKOB: TEOPHUIO CBSI3bIBAET C MPAKTUKOM, APYTUMHU TEMaMH JTaHHOTO
Kypca, APYTUX U3y4aeMbIX IIPEIMETOB;

- 0e3 OImKOOK BBINMOJIHUI MPAKTUYECKOE 3a/laHNe
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He 3auteno NHnukaTopbl JOCTHXKEHWNW KOMIETEHIMH c(hopMUpOBaHB Ha
YpOBHE HKXe 0a30BOr0 M CTYACHT 3aTPYAHSETCS OTBETUTH Ha JO-
MIOJIHUTEJIbHBIE BOTIPOCHI.

BricTaBnsiercs cTyneHTy, KoTopslid He cripaBuics ¢ 50% Borpocos
Y 33/1aHuii OuseTa, B OTBETaX Ha JAPYTUe BOMPOCHI AOMYCTUI CYIIe-
CTBEHHbIE OIIMOKU. He MOXEeT OTBETUTh Ha JONOJHUTEIIBHBIE BO-

IIPOCHI, IPCAJTOXKCHHBIC ITPEITOAaBaTCICM.

3. TumoBbie KOHTPOJIbHbIE 32/IaHUSI U HHbIE MATEePHAJIbl, He00X0IUMbIEe
JJIS1 OLICHKH 3HAHMI, YMEHNH, HABBIKOB, XapaKTEePHU3YyOUIUX ITANbI
(popmMupoBaHus KOMIIETEHIUI

Koa xommeTeHIum,

Oransl GOPMHUPOBAHUS KOMITE-

Tumnosele 3amanus

WHIMKATOP TEHIIUU (OIICHOYHBIE CPEJICTBA)
OIIK-1 (OIIK-1.2, | Otan 1. ®opmupoBaHHE TEO- | - JUCKYCCH: BOIPOCHI ISl 00CYX-
OIIK-1.3) peTrudecKoi 0a3bl 3HaHUN neHus (METOIMYeCKUE peKOMEH 1a-

LU JJIS1 TPOBEJCHUS MPAKTUICCKUX
3aHATHUN)

Oran 2. ©opMHUpOBaHUE YyMe-
HUM (pelieHue 3aaadu 1mo o0-

pasity)

- HamMcaHue oT4yeTa 1o 1rabopartop-
HBIM paboOTaM U PEIICHUE TUITOBBIX
3ala4 Ha MMPAKTUYCCKUX 3aHATUAX C
UCIIOJIb30BaHUEM MTAKETOB PUKIIA/I-
HBIX IIPOTPaMM U OHJIAWH KaJIbKYJISA-
TOPOB IpH padOTe C pa3MEPHBIMU
BCIIMYNHaAMU

Oran 3. ®opMupoBaHUE HaBbI-
KOB IMPaKTHYECKOTO HCIIOIb30-
BaHUs 3HAHUN U YMEHUHN

- KOHTPOJIbHBIE Pa0OTHI: IEpPEUCHb
BOIIPOCOB I10 BapUaHTaM (MeToanYe-
ckue pexomenganmu no CPC)

Oran 4. [IpoBepka yCBOEHHOTO
MaTepuaa

- 3aIIMTa KOHTPOJIbHBIX PaboT
- BOIIPOCHI K 3K3aMEHY U 3a4eTy

(npunoxenue 1)

4. MeToan4yeckue MaTepuaibl, ONpeaessiiome Npoue1ypbl OHeHUBAHUS 3HA-
HHH, YMEHUI U HABBIKOB

JIK3aMeH

[IpoBoauTCS B 3a7aHHBIN CPOK, coriacHo rpaduky yueOHOro mpoiiecca. JK-
3aMeH NpoxoauT B (opMe colOeceloBaHUs MO OWieTaM, B KOTOPbIE BKJIIOUYAIOTCS
TeopeThuyeckre BOnpockl. [Ipy BHICTaBIEHUN OIIEHOK YYMTHIBAETCS YPOBEHb MPHU-
OOpEeTEeHHBIX KOMIETEHIUH CTyJeHTa. AyJUTOPHOE BPEMsl, OTBEICHHOE CTYJICHTY,
Ha MOArOTOBKY — 30 MUH.

KonTpoabnas padora

DTO BHEAyIUTOPHBIN BUJ CAMOCTOSITENBHOU pabOThl CTY€HTOB. KOHTpOIIB-
Has pa0oTa BKJIIOYAET B CeOs 3a/1a4d, OXBATHIBAIOIIMX M3y4aeMble pa3fieibl Gu3u-
k. PaboTa BBITIONHSIETCS MO BapuaHTaM, COTJIACHO TociefaHed mudpe mudpa u
cnaercsi Ha npoBepky. [locie mpoBepku KOHTposIbHAsA paboTa BO3BPAILIAETCs CTY-
JI€HTaM JJIsl IOATOTOBKH €€ 3allluTe. 3alliuTa KOHTPOJIbHONW paboThl MPOBOAUTCS HA
HK3aMEHALMOHHOM CECCUU U SIBJISIETCS OCHOBAHUEM JUISl IOIyCKa CTYIEHTA K 3K3a-
meny. Ilpu 3amuTe KOHTPOIBLHONU PabOTHI CTYACHTHI TOJKHBI OTBETUTh Ha TEOpe-

TUYECKHUE BOMPOCHI MO0 TEMATUKE KOHTPOJIBLHON PabOTHI.
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TemaTnka KOHTPOJIBLHOI padoThl Nel
Kunematnka noctynaTeabHOT0 M BpallaTeIbHOTO JBUKEHUM;
JlvHaMuUKa MOCTYMaTeILHOTO ABUKCHUS, 3aKOH COXPAaHEHUS UMITYJIbCA;
Mexanuueckast padota, MomHocTb, KIT/I;
DJIEMEHTBI CIENUAIBHON TEOPUH OTHOCUTEIILHOCTH;
JlnHaMuKa BpamaTeIbHOTO JBUKEHUSI;
MexaHuKa KUJIKOCTEN U ra30B; MEXaHUUECKOE HAPS)KEHUE, 3aKOH [ 'yka
TemaTuka KOHTPOJIBLHOM PadoThI Ne2
DneKTpocTaThKa
ITocTOsTHHBIN TOK
MarneTusm
KonebaHus v BOJIHBI

S

e

IIpakTnyeckune 3aHATHS

[IpakTHyeckue 3aHATUS — METOJ PENpPOIYKTUBHOTO O0yuyeHus, oOecnedu-
BAIOIIMKM CBSI3b TEOPUU U TPAKTUKH, COJICHCTBYIOIIMNA BBIPAOOTKE Yy CTYIEHTOB
YMEHUMN U HABBIKOB MPUMEHEHHUS 3HAHUMN, MOTYYEHHBIX HA JICKIIUU U B XOJI€ CaMO-
CTOSITeNIbHOM paboThl. [Ipu mpoBeneHnH MPaKTUYECKUX 3aHATUN CTYJIEHTaM Tpe-
JlararoTCs JIBa BUJA 3aJlay 10 TeMaM, OTBEJEHHBIM Ha MPaKTUYECKOe 3aHAThe (Cco-
rJIacHO padoueil mporpamMme yueOHOM TUCIIUILIAHEI):

- TUMOBBIE 33/1a4d, 00pa3lbl, PEIICHUS KOTOPHIX OBLIM PAaCCMOTPEHBI Ha
JIEKLIUH, TTPU UX PELICHUH MPUMEHSETCS] OJHO MpaBuUiio (Ppopmyiia, 3aKOH);

- 3a7a4yy, TpeOyIolue I pElIeHUs] MPUMEHEHUS HECKOJIbKUX TpPaBUII
(bopmyn, 3akoHOB), mocTpoeHus rpadukos. Kak mpaBuiio, o0pa3ibl Takux 3aaad
Ha JISKIIUSIX HE pacCMaTpPUBAIOTCS.

Jduckyceust

[Ipu mpoBeAeHUN TUCKYCCUU CTYACHTaM JUIsi OOCYXICHHUS MPEIaratoTcs
BOITPOCHI 110 TeME, OTBEJICHHON Ha MPAaKTUYECKOE WM JabopaTopHOe 3aHsTHE (CO-
TJIacCHO paboueil mporpamme yuyeOHOW TuciuIuInebl). [Ipu oTBEeTEe HAa BOMPOC CTY-
JIEHT JOJKEH PACKpPBITh TEMY, YKa3aTh Pa3MEPHOCTH MCIOJIb3YEeMbIX (hU3MUECKHUX
BEJIMYUH U UX CMBICII.

JlabopaTopnas padora

[IpoBenenue 1a0OpaTOpHBIX PabOT MO3BOJISET CTYIEHTaM YINIyOUTh U 3a-
KPENUTh TEOPETUUECKUE 3HAHMS, PA3BUTHSI HABBIKOB CAMOCTOSTEIHHOTO IKCIEPH-
MEHTHPOBaHUS. BKITIOUaeT moAroToBKY HEOOXOAUMBIX IS OMBITA (IKCIIEPUMEHTA)
npuOOpOB, 00OPYIOBAHUS, COCTABIICHHE CXEMBI-TJIaHa OIbITa, €r0 MPOBEACHUE U
ONMCaHue. Ydalruecs MprHoOpeTaloT YMEHUSI U HaBBIKH, HEOOXOIUMBIE UM B TIO-
cienyromiei mpodeccHoHambHON NEeITeTbHOCTH M CIIOCOOCTBYIOT (hOPMHUPOBAHUIO
IPUYUHHO-CJIEICTBEHHBIX CBSA3€H 3aKOHOB (PM3HKHU U UCCIIENYEMbIX SIBJICHUM.
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Ipuioxenue 1
Bonpocs k 3a4éty mo gucuuniinie O@u3snka

Bonpocs 1151 npoBepku ypoBHsi 00yueHHOCTH «3HATD)»

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

Kunematuka. YpaBHeHus: ABMKeHUsE MTHOBEHHbIE CKOPOCTh M YCKOPEHUE.

3. Kunemartuka BpamiaTeslbHOrO ABUKEHUS. YTJIOBBIE CKOPOCTb U YCKOpEHHE.

CBsi3b MEXIy JUHEHHBIMU U YTJIOBBIMH XapaKTepUCTHUKaMH JBUKeHus. Hop-

MaJjbHOE, TAHT€HIMAIBHOE U MTOJIHOE YCKOPEHHE.

Jlunamuka tBepioro tena. [lonsaTus cuisl u Maccebl. 3akoHbl HbloTOHA.

5. Iunamuka BpameHusi TBEpAOro tena. MoMmeHt cuiibl. MoMeHT uHepuun. Oc-
HOBHOM 3aKOH BpallaTeJIbHOTO JBUKEHHUS.

6. MoMeHTBI MHEepIIUH CTepKHs, 00pyya, nucka. Teopema IlTeiinepa.

7. Cunsl ynpyroctu. Bunsl nedpopmanuu. 3akon I'yka.

8. Cwibl TpeHUS MOKOS, CKOJbXEHUs U kaueHus. Cuna conpotusieHus. Gopmyna
Crokca.

9. Cunbl nHEPIUHU

10.Craruka. YcioBus paBHOBECUS TeTl.

11.Bec Tena u ero uzmepenue. Cuibl TATOTEHUS. 3aKOH BCEMHUPHOTO TSATOTEHHUSL.
Kocmuueckue ckopoctu

12.MOMEHT KOJIMYEeCTBa JBW)KEHHUS. 3aKOH COXPAHEHHS MOMEHTa KOJUYECTBA
NBUKEHUA (MMItynbea). ['upockonuyeckuid 3 PexT.

13.3aKkoH coXpaHEeHUsI UMITyIbCa

14. Pabota u sHeprus. MomHOCTb. DHEPrusi KHHETUYECKasi U MOTEHLIUAIbHAS.

15.3aK0H COXpaHEHUs SHEPTUU B MEXaHUKE.

16.ITocTynaTel crenuanbHONW TEOPUH OTHOcUTEIbHOCTH. [IpeobpazoBanus ['amu-
nes u JlopeHna.

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

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

19.90nexTpuyeckoe noJjie BHYTPH MPOBOAHUKOB U JAMAJIEKTPUKOB. Bektop nmosnspu-
30BAHHOCTH.

20.Teopema I'aycca u nmpuMepsl €€ NCIIOTH30BAHUS.

21. TloreHmuan 3MeKTPUIecKOro mojisi. Pa3HOCTh MOTEHIIMATIOB. DKBUIIOTEHI[HATb-
Hasl MOBEPXHOCTh

22.0Heprus u 00bEMHAS TIOTHOCTH YHEPTHH SJEKTPUUECKOTo Mo, 3akoH J[xoy-
ns-Jlenna

23. DnektpoéMkocTh. Konaencaropsl. [Imockuit koHaeHcatop.

24.CoequHeHust KOHIACHCATOPOB.

25.1TocTostHHBIN TOK: OCHOBHBIC MOHATHS. CHlla TOKa.

26.25ekTpuueckoe conpoTuBieHue. 3akon OMa Jisi OJJHOPOAHOTO y4acTKa IETH.
3akon Oma B auddepeHmanpHou Gopme.

27. DnexkTpoABMKyIas cuia. 3akoH OMa st TOJTHOM IeTIH.

N =

&
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28.CoenrHeHus pe3uCTOPOB

29.BexTtop MHIYKUMM MAarHUTHOTO ToJid. JIMHUM MHAYKIUMS MarHUTHOTO MOJIS.
[IpuHIUI CyNepO3UIIH.

30.. MarauTHoe 1oJie B BelecTBe. BekTop Hanps>kEHHOCTH MAarHUTHOTO TOJIS.

31.3akon buo-Casapa-Jlamiaca. MarHuTHOE MoJi€ NPSIMOJIUHEHHOTO U KPYTrOBOTO
TOKa.

32.Cuna JlopeHua.

33.Cuna Ammnepa. MarHuTHbIM MOMEHT BUTKa C TOKOM. [IpuHIIUIIBI pabOTHI 3J€K-
TPOABUTATEIEN.

34.OnextpomarauTtHas uHAyKus. Onbitel @apanes. [Ipasuio Jlerma. Tparcdop-
Marop.

35.5IBieHNsT CAMOMHIYKIIMA ¥ B3aWUMHOW WHAYKIUH. WHIYKTUBHOCTh. DHEPTHUS
MarHuTHOTO TOJIS.

36. I[TonynpoBoaHKMKHU. P-N-miepexo bl

Bomnpocs! ajis1 npoBepkn ypoBHs o0yueHHocTH «Y METD»

1. ChopmynupyiiTe 3aKOH COXpaHEHHUS MEXaHUYeCKoW sHepruu. Jljis Kakux cu-

CTEM T€JI CITPABEIJIMB 3aKOH COXPAHEHUS MEXAHUYECKOW SHEPrUuu?

Kak uzmensieTcst 3Heprusi MeXaHM4eCKOM CUCTEMbI ITPU HAIUYUU CUJIbI TPEHUS?

ChopmynupyiiTe 1 HaNUIIIKUTE, YTO TAKOE MOMEHT CHJIbI?

JlaiiTe onpeneneHne JIMHEWHON U YTIIOBOM CKOPOCTH.

Kak cBsizaHbl TMHEWHBIC U YTJIOBBIE BEIUYUHBI IPU BPAIIATSIIBHOM JIBUKEHUN?

Onpenenenne MomMeHTa HHEpLUUHA. PU3HUECKUI CMBICT MOMEHTA HHEPLIUU.

Kak BbluncnsieTcss KUHETHUECKasi SHEPrUsl MPU MOCTYNATEIbHOM M BpallaTelb-

HOM BV KCHUAX?

8. Hamummre nBe ¢hopMbl 3alIMCH BTOPOTO 3aKOH TWHAMUKU MOCTYHATEILHOTO H
BpAILIATEIBLHOTO IBUKCHUMU.

9. BpIUUCHATP MOMEHT WHEPIIMM MaxOBOTO KoOJieCa U CUJTy TPEHHUS B OMOpe IO
HKCIIEPUMEHTAILHBIM JIAHHBIM.

10.OcymiecTBIATh U3MEPEHUS IITAHTEHITUPKYJIEM.

11.Ha TexHMYECKHX Becax OMpeaeIsIiTh Maccy Ipysa.

12.HaBbikamu pabOThI C CEKYHAOMEPOM JJIsl OTIpE/IeTICHUSI BDEMEHU MPOTEKatoIIe-
ro Iporecca.

13.HaBbikamMu TI0 BBIUUCIEHUIO KOA(P(GUIIMEHTa BHYTPEHHETO0 TPEHUS >KHJIKOCTU
M0 KCIIEPUMEHTATBLHBIM JAaHHBIM

14 . HaBbikamu pabOThl ¢ MUKPOMETPOM IS TOJIYYEHUS SKCIIEPUMEHTAJIbHBIX JdaH-
HBIX.

15.HaBbikamu pa®oOThl ¢ MacITaOHOW JIMHEWKOW AJIsi ONpPEAENIEHUs PAaCCTOSHUSA
MEXIy MpeAMETaMHu.

16.BbIYucisITh HANPSKEHHOCTD AJEKTPUUYECKOTO MOJISI TOUEYHOTO 3apsiia, CUCTe-
MBI TOYEYHBIX 3apsA0B, CPephl.

17.1TpumensTe TeopeMy ['aycca kK pacu€Ty HaNps>KEHHOCTH JJIEKTPUUYECKUX MOJIEH

18.BpIYuCIsITh MOTEHIIUAT YJIEKTPUYECKOTO OISl K Pa3HOCTh MOoTeHIanoB. CTpo-
UTb SKBUIMOTEHIINATbHBIE TOBEPXHOCTH.

No ko

22



19.PaccunThIBaTh 3J€KTPOEMKOCTh YEAMHEHHOTO IPOBOIHUKA, MJIOCKOTO KOH/ICH-
caTopa, COeIMHEHUS KOHJIEHCATOPOB

20.BpruucisTe SHEPTUIO U PadbOTy DIEKTPUUYECKOTO OIS

21.ITpumMensTs 3akoH OMa JUIsi OJHOPOAHBIX IeTeil MOCTOSHHOTO TOKAa B UHTE-
rpaJibHOM U TuddhepeHnranbHoN dhopme.

22.BpIuucasTh CONPOTUBICHUE MPOBOJHUKA

23.BpruncnsaTh pacnpeeneHue TOKOB U HaMPsHKEHUH TPU MOCIEA0BATEIbHOM U
napauyieIbHOM COEUHEHUU TPOBOJHUKOB.

24 TTpumensth 3akoH OMa 11 HEOTHOPOAHBIX IENel MOCTOSTHHOTO TOKAa B UHTE-
rpanpHOU U auddepenmansHoi hopme

25.Bpruncnsate paboTy ¥ MOIIHOCTh TOKA.

26.ITpumensts 3akonbl Kupxroda st pacuera pa3BeTBICHHBIX HENEH.

27 Ilpumenenus 3axoH buo-Capapa-Jlamnaca 151 HaX0XXIEHUSI MAarHUTHOTO TIOJIS
NPSIMOJIMHEWHOTO U KPYTOBOT'O TOKA.

28.Boruncnsats cuibl Jlopenna u Ammepa.

29.1IpuMeHSTh 3aKOH JIEKTPOMArHUTHOM UHTYKIIUU.

30.Beruucisate napameTpsl TpanchopmaTopa.

Bomnpocs! ajst npoBepku ypoBHs o0yueHHocTu « BJIAJIETDH»
Bnanenue HaBbIKaMu pEeIICHUS 3a]1a4, PEACTaBICHHBIX B KOHTPOJIBHBIX paboTax.
[Tpumeps! 3a1au:

1. KunemaTnueckoe ypaBHEHHE JIBHIKEHHSI MATEPUAIBHOM TOYKH MO MPSIMO (OCh
X)HMeeTBHI[X:A+Bt+Ct3, rme A=4m,B=2wm/c, C=-0,5 m/c? st
MOMEHTA BPEMEHH t; = 2 ¢ ONpenenuTh: 1) KOOpAnHATy X1 TOYKH; 2) MTHOBEH-
HYIO0 CKOPOCTh V1; 3) MTHOBEHHOE YCKOPEHUE 2.

2. Teno BpamaeTcs BOKPYT HEMOJBIKHOM OCH MO 3aKOHY, BbIpaxxaemMoMy (op-
mysoit @ = 10 + 20 t - 2 t* (puc. 1). Haiiiure 1o BeTHYMHE U HAPABICHHUIO
MOJTHOE YCKOPEHHE TOYKH, Haxojnsuieihcs Ha pacctosHun R = 0,1 M oT ocu
BpAaIllEHHUS], 1711 MOMEHTa BPEMEHH t; = 4 C.

3. Ha ropuzonTanbHoii iaTdopMe MaXTHON KJIETH CTOUT YEJIOBEK Maccol m =
60 kxr. OnpenenuTh CHIy JIaBIeHUs 4elioBeKa Ha ruiatdopmy: 1) mpu ee moab-
eMe C YCKOPeHHeM a; = 3 M/c’; 2) IpH PaBHOMEPHOM IOABEME U CITyCKe; 3)
IIPH CITYCKe C yCKOpeHneM ag = 9,8 m/c’.

4. Kakum Ob11 Ob1 mepuon oOpamenuss UC3 Ha kpyroBoit opoute, ecinu  Obl OH
OBbLJT yJIaJIeH OT MOBEPXHOCTU 3E€MJIM Ha pacCTOSIHUE, PABHOE 3€MHOMY PaJInyCy
(R =6400 xm).

5. CranbHas TIpOBOJIOKA ceueHuem S= 3 MM MOJI IECTBUEM PaCTATUBAIOIIEH
cusl, paHoii F = 4 10" H umeer amuny Ly = 2 M. OnpeaenuTs aGCOMOTHOE
VITHHEHHE [POBOJIOKH TIPU YBEIMYCHHH pacTsAruBarouieil cuist va Fy; = 10
H. Moayuns FOura cramu E =2 10" ITa.

6. MaxoBuK, MacCcy KOTOpPOTO m = 5 KI' MOXKHO CUWTATh PACIPEACICHHON IO
oboxy paguyca r = 20 cM, CBOOOIHO BpaIaeTcsi BOKPYT TOPU3OHTAILHON OCH,
MPOXOIAIIEH Yepe3 ero IeHTp ¢ yacTtoToil n = 720 MHH . [Ipu TopmoxkeHun
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MaxoOBHMK ocTaHaBinBaercs yepe3 At = 20 c. Haittu Topmo3ssiiumii MoMeHT M u
4yucio 000poToB N, KOTOpOE clIeTaeT MaXOBUK /10 TTOJIHOM OCTaHOBKH.

Ha ckambe JKyKOBCKOTO CUAMT YENOBEK U JACPKUT B BBITSHYTBIX PYKax THPH
Maccod m =10 kr kaxnad. PaccTtosiHue OT KaJOW TMpU OO OCH BpallCHUs
ckambi |; = 50 cm. CkamMbs BpamaeTcs ¢ 4acToroi n; = 1,0 ¢, Kak usmenutcs
4yacToTa BpalleHUs] CKaMbH M Kakylo paboTy A NMpOU3BENET YEJIOBEK, €CIIU OH
COXMET PYKH TaK, YTO PACCTOSHHUE OT KAXKIOH TMPH J0 OCH YMEHBIIUTCS 110 |,
= 20 cm. CymmapHbIi MOMEHT MHEPLMHM YEJIOBEKA U CKaMbU OTHOCHUTEIBHO
ocu BpamieHus J =2,5 kr-M°. OCh BpallCHUsl MPOXOJUT Yepe3 LIEHTP MacC ye-
JIOBEKA U CKaMbH.

ABTOMOOMITH Maccoit m = 2000 Kr ABMKETCS BBEPX MO HAKIOHHOM IIOCKOCTH
¢ ykimoHnom o = 0,1, passuBas Ha mytu S = 100 M ckopocTb v, = 36 km/4. Ko-
sbdumment Tperus p = 0,05. Hailtu cpenHiO0 1 MaKCUMaJIbHYIO MOITHOCTb
JIBUTATEJIS] aBTOMOOWIISI IPU Pa3roHeE.

JlepeBsiHHbIN cTepxkeHb Maccoit M=6,0 kr u jymmHo# 1=2,0 M MoKeT BpamiaThCs
B BEPTUKAJIIBHOM MIIOCKOCTH OTHOCHUTEIIBHO TOPU30HTAIILHON OCH, MPOXOIAILIEH
gyepe3 Touky O (puc. 4). B xoHel crepxkHs 1oraaaer myias Maccod m = 10 T,
JETAIAsE CO CKOPOCTBIO Vg =1,0-10° wm/c, HAIPaBJICHHON NEPIEHINKYISPHO
CTEP>KHIO U 3acTpeBacT B HEM. OnpenennuTh KHHETUYECKYIO SHEPTUIO CTEPKHS
mocJe yapa.

10.Onpenenuts peIsITUBUCTCKUN UMITYJIbC P U KHHETUYECKYIO SHEPTHUIO SJICKTPO-

11.

12.

13.

14,

Ha, JBXKYyHIErocs co ckopoctbio V=0,9 ¢ (T11e ¢ — CKOPOCTh CBETa B BAKyyME).
B BepmmHax kBajpara HaXOJATCs OJMHAKOBBIC MO BEJIMYUHE OJTHOMMEHHBIC
3apsiabl (puc. 2). OnpenenuTh BEJIUYMHY 3apsia o, KOTOPbIA HAJ0 MOMECTUTh
B IIEHTP KBajipaTa, 4ToObI CUCTEMA 3apsI0B HAXOIWJIach B paBHOBeCUU. byaet
JIM 5TO PaBHOBECHUE YCTOMYUBBIM?

DNEeKTpPOH BJETAaeT B IUIOCKHI BO3AYIIHBIA KOHAEHCATOpP MapajuiesibHO Iia-
CTHHAaM CO CKOpocThio vo = 1,0 10° m/c. Jnuna xonaencaropa L=1,0 cwm,
HAIPSDKEHHOCTB JIEKTPHYECKOro moist B HeM E =5,0-10° B/m. Haiiti ckopocTs
V 3JIEKTPOHA NPU BBUIETE U3 KOHJIEHCATOpAa, €r0 CMEUIEHUE Y, OTKJIOHEHUE OT
MEPBOHAYAJILHOTO HAMPABJIECHUSI.

OnpenenuTs YCKOPSIONIIYI0 Pa3HOCTh MHOTEHIUAIOB A@, KOTOPYIO HOJIKEH
MPOWTHU B BJEKTPUUYECKOM TI0JI€ JIEKTPOH, YTOOBI €r0 CKOPOCTH BO3pOCiIa OT U,
= 1,0 Mm/c 1o v,= 5,0 Mwm/c.

K miacTuHaMm miockoro BO3AYUIHOTO KOHJEHCATOpa MPUII0KEHA PA3HOCTH I0-
teHuuanoB A, = 1,5 xB. [Imomaae mnactun S =150 cM’ 1 pPacCTOSTHUE MEXKIY
HuMu d = 5,0 mm. [loce oTKIIIOYEHUsT KOHAEHCATOpa OT UCTOYHUKA HaIpsiKe-
HUS B POCTPAHCTBO MEXKAY MUIACTUHAMHU BHECIHU CTEKIIO (€ = 7). Onpenenurs:
1) pa3HOCTh MOTEHLIMAIIOB MEX/y MUIACTUHAMHU IOCJIE BHECEHHS TUAIJICKTPHKA;
2) emxocTh KoHJeHcatopa C; u C, 10 U MOCJIe BHECEHHS TUAJIEKTPUKA; 3) IMO-
BEPXHOCTHYIO IJIOTHOCTh 3apsijia G Ha IUIACTHMHAX JI0 W MOCJe BHECEHUS IU-
AIEKTPUKA.
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15.

16.

17.

18.

19.

20.

N

10.

11.

Haiitu conporuBnenue R sxene3noro crepxus auamerpom d = 1 Cm, eciiu mac-
ca CTep>kHs M = 1 KT.
Tox | =20 A, mpoTekas 1Mo KoJIbIy U3 METHOMN IIPOBOJIOKH ceueHueMm S = 1 MMZ,
co3JaeT B LIEHTpe Koublla HanpsskeHHocTs H = 178 A/m. Kakast pasHocts mo-
TeHuuanoB U npuiiokeHa K KOHIIaM IPOBOJIOKH, 00pa3yromieil Koibio?
3apspKeHHas 4acTUIA IBHXKETCS B MATHUTHOM IIOJIE TIO OKPY>KHOCTH CO CKOPO-
creo v = 10° m/c. Nupykuus marautHoro noJist B =0,3 Tn. Paguyc okpyxHoO-
ct R =4 cm. HaiiTu 3apsi (| 4acTHIlbI, €CIIM U3BECTHO, 4TO ee dHeprus W=12
K3B.
B ogHOpOAHOM MarHUTHOM MoJie UHAYKIUSA KoToporo B = 0.8 Ti. paBHOMepHO
BpaIaeTcs paMKa C yriIoBOM CKOpocThio @ = 15 pan/c. Ilnomanp pamku S =
150 cM?. Och BpAallCHUsI HaXOJIUTCA B INIOCKOCTU PAMKHU U COCTABJISIET YIOJ
=30° ¢ HampaBIeHHEM MArHHTHOTO moisl. HaifTH MakCHMAIbHOE 3HAUCHHE
OJC nnaykunu Ey Bo Bpamaroniencs paMke.
ConeHoup ¢ CEpIEUHUKOM M3 MarHUTHOTO MaTepuana cofepkut N=1200 Bur-
KOB TIPOBOJIA, MIPWJIETAIOIMIUX JIpYT K apyry. [lpu cune toka =4 A mMarHUTHBIN
notok @ = 6 MxB6. OnpenennTs UHIYKTUBHOCTH L conenonna.
ConeHoup ¢ CEpICUHUKOM M3 MAarHUTHOTO MaTtepuana cogepkut N=1200 Bur-
KOB TIPOBOJIa, MIPWJIETAIOIMUX IpYT K apyry. [lpu cune toka =4 A mMarHUTHBIN
notok @ = 6 MxB6. Onpenenuts 3Hepruto W MarHuTHOTO TMOJISI COJICHOUIA.
Bomnpocsl k 3k3amMeHy no aucuuilinae «Pusnka
Bomnpocs! ajist npoBepku ypoBHs o0yuyeHHocTH «3SHATD»
Mexannueckue KoiebaHuss U UX napameTpsl (dactora, nepuona). Konedarens-
Hble cucTeMbl. CBOOOIHBIE KOJICOAHUS.
@OU3NYeCKU MasSTHUK, MAaTEMAaTUYCCKUI MasSTHHK.
["apMmonunyeckue konedanus. JuddepeHnpaibHoe ypaBHEHHE U IPUMEPHI rap-
MOHUYECKUX OCHUJUIITOPOB (MAasTHUKA W DJIEKTPUUECKHHN KoJieOaTeIbHBIN
KOHTYp). AMIUIUTya U daza. DHeprus KoJeOaHuii.
Konebarenbupiii  koHTyp. CBOOOAHBIE TapMOHHUYECKHE KOJieOaHUS B
ANEKTPUUECKOM KOHTYpE.
CrnoxxeHre TapMOHUYECKUX KOJICOAHWW OJTHOTO HAMPAaBIICHUS W OJUHAKOBOMN
4acToThl. bueHus.
CBoOoHbIE 3aTyXaronue KoeOaHus U UX XapaKTePUCTUKH.
BrinyxneHHbie kojieOaHus, pe3oHaHC. AMIUTUTYAa U (pa3a BBIHYKJICHHBIX KO-
nebanuil. [IpuHUKIIBI paIuOCBA3HU U TEJIEBEILAHUA.
BosnoBeie npoueccel. Bonubl B ynpyroit cpeae. [IpononbHbie U monepeyHbie
BOJIHBL. 3BYK. YJIbTpa3BYyKoBas A€(PEKTOCKOMUS.
[Inockast rapMOHUYECKasi BOJHA M €€ XapaKTEPUCTUKH (IJIMHA BOJHBI, BOJHO-
BOE YKCJIO M BOJIHOBOHM BEKTOP, a3oBas CKOPOCTb, ypaBHEHUE BOJIHBI). YpaB-
HEHHE BOJIHBI.
Cnextp curHana. HopmanbHasi u aHoManbHas aucnepcus. ['pynmoBas CKo-
pOCTb.
DHeprus BOJIHBI, TOTOK SHEPTHUH, INIOTHOCTh SHEPTHUU.
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12.3¢ddext Jomnepa

13.CBoiicTBa dJEKTPOMarHUTHBHIX BOJIH. IloTox »2Heprum. Bekrtop VYmosa-
ITovinTHHrA. [IelicTBHE NEPEMEHHBIX JIEKTPOMATHUTHBIX NIOJIEN HA YEJIOBEKA.

14.T'eomerpuueckas ontuka. [lokazatenb npegomiieHus. 3aKOHbI MPIMOIUHEHHO-
ro pacmnpocTpaHeHusi cBeTa (oTpaxeHue, npenomieHue). [lonHoe BHyTpeHHee
OTpaKEHHUE.

15.UuTepdepenius cpera. YClIOBUS MakKCUMyMa U MUHUMyMa IpU UHTepdepeH-
uu. Pacuer naTEpdEepEeHITMOHHON KapTHUHBI OT JIBYX UCTOYHHUKOB. OnTHYECKas
nnvuHa nyty. Kosbiia HerotoHa.

16.Vcnonp3oBanue nHTEpdepeHnu cBeta B Texauke. ['omorpadus. Matepdepen-
HUOHHBIE METOJIbI KOHTPOJII NOBEPXHOCTH. [IpocBeTIIeHHAs ONTHKA.

17. Judpakuus csera. [Ipunmun ['oitrenca-Openens. YcnoBust HaOMOIESHUS -
bpaximm.

18. IudpakumonHas peuierka. Mcnons3oBanue qudpakiMOHHBIX PEMIETOK B CIIEK-
TpaJIbHBIX Mpubopax. Pazpemaromnias cnocoOOHOCTh ONTUYECKUX TPHUOOPOB.

19.lndpaxiys 37eKTPOMArHUTHOTO M3TyYeHUsS Ha TPEXMEpPHOU MUPPAKIIMOHHON
pemetke. @opmyna Bynwsda-bparra. Usyuenue cTpykTypsl MaTrepuaioB -
bpakMOHHBIMU METOIAMHU.

20.TenmoBoe u3nyueHue. AOCONIOTHO YEpHOE Tesi0. 3aKOHBI M3IYyYEHHUs YEepPHOTO
tena. TennoBuzopsl. Vcnonb3oBaHue TEMIOBU30POB Uil KOHTPOJISA IMOE3IHOTO
COCTaBa, B I€(PEKTOCKONUU COOPYKEHUU.

21.KBanToBas npupoja ceeta KpantoBas rumotesa u popmyna [lnanka.

22 Tlonspu3zanus cBeta. EcTecTBEHHBIN M MOJSPU30BaHHBIN cBeT. J[BoWiHOE myde-
npenomiieHue. [lonspuszanns cBeTa mpu OTpaxxeHnu. 3akoH bprocrepa.

23.Ilonsspousl ¥ MONMSAPHU3AMOHHBIE TPU3MBL. 3akoH Mamoca. Bpamenue mioc-
KOCTH Tossipu3anuu. CaxapoMeTpusi.

24.®otorddexr. 3akonnl GhoTodrhdexra. YpaBHeHHE DUHINTEHHA 1T BHEIIHETO
dboToaddexra. PoTOITEKTPUICCKHUE MPEOOPA30BATEIH B TEXHUKE.

25.Macca u umiynbc Gorona. OTpakeHue 1 MOTJIOIICHUE CBETa.

26.Ctpoenue aroma. ['unoresa bopa. 3akoHbI U3TydeHUsI U MOTJIOMICHUS] KBAHTOB.
®duznyeckre OCHOBBI padOTHI Jiazepa. OCHOBHBIE XAPAKTEPUCTUKH JIA3E€PHOTO
n3nydeHus. [IpumeHenue 1a3epoB B TEXHUKE U TEXHOJIOTUU.

27.CTpoeHue U CBOMCTBAa aTOMHBIX siyiep. MaccoBoe u 3apsioBoe uncia. Jedexr
MAaCChI M SHEPTHS CBSI3M sipa. PagnoakTuBHOCTh. DOpMyIibl CMELICHUS. 3aKOH
PaaoOaKTUBHOIO pacraja.

28.YpaBisieMble U HEYypaBIsSIEeMbIC sICpHBIC peakiuu. L{emHas peaknus AeIeHs
anep. [lonstue o anepHoy sHepreTuke. Peakius cuHTe3a atToMHbIX saep. [Ipo-
0JiemMa yNpaBiIsIeMbIX SIACPHBIX PEaKIIHil.

29.VneanpHplii Ta3. YpaBHEHHE MOJICKYJISIPHO-KUHETUYECKOM TEOpUM Ta30B.
CpenHssi KWHETUYECKask SHEPIUsl MOJIEKYJ. Y PAaBHEHUE COCTOSIHUSI UACATbHOTO
raza. M3zonponeccsl.

30.Tepmonunamuka. TepMogmHaMUYeCKne TapameTpbl. BHYyTpeHHssI SHeprus u
paboTa rasa.
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31.IlepBoe Hauaao TEPMOAMHAMUKUA. AMabaTHYECKUW TMpolecc. YpaBHEHUE
ITyaccoHna.

32.Btopoe Havano TepMOAMHAMUKH. OHTpomnus. CTaTUCTUYECKOE TOJKOBAHHE
BTOPOTO Hayaja TEPMOJIUHAMUKH.

33.Peanibublie Tasbl. [Ipenenbl MpUMEHUMOCTH 3aKOHOB MCAIbHOTO rasza. Y paBHe-
Hue Ban-nep-Baanbca. OxuxeHune ra3on. Mcnoap30BaHuEe CKMKEHHBIX Ta30B B
TEXHUKE, OBITY, MEIUIIMHE.

34. Tennossie auratemu u ux KII/I. Iukn Kapuo u KITJI nns maeansHorO rasa.

Bomnpocs! Ajst npoepkn ypoBHs 00yueHHOCTH «Y METb»

1. YMmeTs monyyaTh ypaBHEHHE TAPMOHUYECKHX KOJICOAHWUN pazmudHbIX (pu3nde-
CKHUX IPOIIECCOB

2. YMeTh 3amuchiBaTh (POPMYITy TAPMOHUYECKOTO KOJICOAHUS W OMPEIEISITh €ro
MapaMeTpPhI

3. YMetb 3anuchiBaTh (HOPMYITy CBOOOJIHOTO 3aTyXalOIIEr0 KoJeOaHUsl U onpeie-

JSITh €r0 TapaMeTpPhI

YMeTb uccnenoBaTh KoseOaHus (PU3NYECKOTro U MPYKUHHOTO MasiTHUKA

YMeTb 3anuchiBaTh GOPMYITY TIIIOCKOM BOJHBI U OIPENEISATh €ro MapaMeTphbl

YMeTh NPUMEHATH 3aKOHBI TEOMETPUUYECKON ONTUKHU

YMeTb paccUMThIBaTh UHTEPHEPEHIIMOHHYIO KapTUHY ISl IByX UCTOYHUKOB U

TOHKOM IJIEHKU

8. YMeTp HCIonb30BaTh AUPPAKIIMOHHYIO PEMIETKY I OMPEACICHUS JTHHBI
BOJIHBI CBETA

9. YMeTh npuMeHATh (PU3NUECKUE OCHOBHI PaOOTHI Ja3epa, OCHOBHBIC XapaKTEePHU-
CTHKH JIA3€PHOT0 U3ITyYEHHUS.

10.YmMeTh ompenensaTb MaccoBOE U 3apsiIOBOE YHCIIA, COCTaB sApa. 3apsii, pa3Mme-
pBI ¥ Macca aTOMHOTO 1pa.

11.YMeTh NpUMEHSTh 3aKOH PaIMOAaKTUBHOTO pacmnana. OmnpenensTs siiepHbIe pe-
aKIMU U 3aKOHBI COXPaHEHUS.

12.YMeTh NpUMEHSTh OCHOBHOE YPaBHEHUU MOJICKYJISIPHO- KHHETUYECKON TEOPHUH
UJea’abHbIX ra30B. OnpenensiTh CPEAHIO KBAAPATUUHYI0 CKOPOCTh MOJIEKYII.

13.YMeTh mpUMEHSTh ypaBHEHHUE COCTOSHUSA HicanbHOro ra3za Knamedpona —
MenpeneeBa U U30IPOLIECCOB

14 .TlpumeHeHue 3aKOHA PABHOMEPHOTO paCHpeNeNICHUs SHEPTHH IO CTENEHSIM
cBOOOMBI. OmnpeneneHue CpeIHe KUHETUYECKOW SHEPTUU JIBUKEHUS OJHOU
MOJIEKYJIBI.

15.YMeTh NpUMEHSTh TEPMOAMHAMUYECKUN METO UCCIIEIOBaHUS, IIEPBOE HAYAJIO
TEPMOJUHAMUKHU. ¥YMETh ONpPEAeATh padOTy ra3a npu U3BMEHEHUH ero oobeéma,
KOJIMYECTBO TEIIOTHI.

16.HaxoauTe paboTy uleaqbHOrO Ta3a MpHU pa3IMyHbIX u3ompoieccax. ['paduue-
ckoe m3o0pakeHue padboTel. [IpuMeHeHne mepBoro 3akoHa TEPMOAMHAMHUKU K
u3ornpoueccam

17.1TpuMeHsITh BTOPOE HAYAI0 TEPMOJUHAMUKH.

18.0Ompenenars 4uCIO CTeNeHel cBOOOABI MOJIEKYJbl. [IpuMeEHsATh 3aKOH paBHO-

No ok
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MEPHOTO paclpeieNeHHs SHEPTUHU IO CTEMEHSIM CBOOO bl MOJIEKY.
19.0npenenars cuiibl U NOTEHIMAIbHAS SHEPIUs MEKMOJIEKYJISIPHOTO B3aUMOJEH-
ctBus. [IpumensaTs ypaBHeHne Ban-nep-Baanbca.
20.ITpumensty ypaBHeHue IlyaccoHa, 3anmuchk (popmysbl IEPBOrO Hauyajga TEPMO-
JUHAMUKHU U1 PA3JIMYHBIX BUAOB IIPOLIECCOB.
21.0npenensate oOpatuMble U HeoOpaTuMble mpoueccel. [Ipumensats nukn Kapho
u ero KIIJI nyis uaeanbHOTO rasa.
Bomnpocs! ajst nposepkn ypoBHst 00yueHHocTH «BJIAJTETH»
Bnanenue HaBbIKaMU pEIIeHUs 3a1a4, IPEACTaBICHHBIX B KOHTPOJIBHBIX padoTax.
[Ipumeps! 3a1au:
1. PazHocTh MOTEHIIMATIOB MEXAY OOKIaAKaMHU KOHIeHcaTopa eMKkocThio 0,5
MK®D B KoyiebaTeNbHOM KOHType H3MEHsieTcsl co BpemeHeM 1o 3akony U = 100
sin1000zt [B]. Onpenenuth nepuoa COOCTBEHHBIX KOJeOAaHWH, WHIYKTHBHOCTB,
IIOJIHYIO DHEPTUI0 KOHTYpa M MAaKCUMAaJbHYIO CHUJIy TOKA, TEKYLIErO MO KaTyIKe
UHAYKTUBHOCTH. AKTHUBHBIM COIPOTHUBIIEHUEM KOHTYpPA MIPEHEOPEUb.
2. JInmuHa 37eKTPOMArHUTHOM BOJIHBI B BaKyyMe, Ha KOTOPYIO HACTPOEH KoJieOa-
TEJIbHBIN KOHTYp, paBHa 12 m. IIpeneOperast akTHBHBIM CONIPOTUBIIEHUEM KOHTYPA,
ONPENENIUTh MAaKCUMANIBHBIN 3apsj Q, Ha IJIaCTUHAX KOHIEHCATOpa, €CIIM MaKCH-

MaJlbHas CHjia TOKa B KOHType |, =1A

3. Paccrosiane mexmy AByMs KOT€PEHTHBIMHU MCTOUYHUKaMu paBHO 0,9 mm. Mctou-
HUKH, HMCITyCKAIOIIME MOHOXPOMATUYECKAN CBET C JIMHOMN BOJHBI 640 1u, pacno-
JIO’KEHBI HA PacCTOSHMM 3,5 m OT 3KkpaHa. ONpenenuTh YHCIIO CBETIBIX IIOJIOC,
pacnoyiaraBImxcs Ha 1 ¢y AJIMHBI 3KpaHa.

4. Jlna ycTpaHeHUs! OTPAKEHUS CBETa OT MOBEPXHOCTH JIMH3bl HA HEE HAHOCUTCS
TOHKas IJICHKA BEUIECTBA C ITOKa3aTesieM npesiomiaeHuss 1,26, MeHpIIuM, 4eM y
cTekia (mpocBeTyieHne onTuku). [Ipu kakoil HauMeHbIlel TOMIIMHE TIJIICHKU OTpa-
YKEHUE cBeTa ¢ IiuHOoM BoHbI 0,55 mxkm He Oyner HaOMI0IaThCs, €CJIM YroJl majie-
st myaeit 30°?

5. Paguyc BTOporo temHoro koisblla HptoToHa B oTpaxkeHHoM cBete 0,4 mm.
OnpenenuTs paanyc KpUBU3HBI IIJIOCKOBBITYKIION JIMH3bI, B3SITOW JUJIS ONBITA, €CIU
OHa OCBEUIAETCA MOHOXPOMATHYECKUM CBETOM C JUIMHOU BOJIHBI 0,64 Mm.

6. Ha nudpakuronnywo pemetky aauHoud 10 mm, umeromryro 400 mrpuxoB Ha 1
MM, TIalaeT HOPMAJILHO CBET OT pa3psiAHoN TpyOku. Ilomenennas BOIM3u pemer-
KM JIMH3a Npoeuupyer AUPPAKIMOHHYIO KapTUHY (PUC.) Ha IUIOCKUWA 3KpaH O,
YAQJIEHHBIN OT JIMH3BI HA paccTossHue 1M. OnpeaenuTs: HPUHY CIEKTPA IEPBOTO
MOPSIAKA, €CIM TPaHUIIbl BUAUMOTO CIEKTpa cocTaBisaoT 780 nwm (KpacHbI Kpai
cnektpa) u 400 #m (HroONIETOBBIN Kpail CTIEKTpa).

7. Ha nudpakunonnyro pemetky mjmHOU 10 mm, umeromyto 400 mrpuxoB Ha 1
MM, TIaZlaeT HOPMAJIBHO CBET OT pa3psaHoi TpyOku. [lomemniennast BOM3M pemiet-
KM JIMH3a Tpoenupyer AUGPaKIMOHHYI0 KapTHHY (pUC.) Ha TUIOCKHM dKpaH O,
YIAJIEHHBIN OT JIMH3bI HA paccTosiHue IM. OnpenennuTs: Yucio COeKTPaabHbIX JIH-
HUIl KPAacHOTO IIBETa, KOTOPHIE TEOPETHUECKH MOXKHO HAOJI0AAaTh C MOMOIIBIO
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TAHHOM MU(PPAKITMOHHON PEIIETKH.

8. Ha nudpakuuonnyro pemerky aauHod 10 mm, umeromyro 400 mtpuxoB Ha 1
MM, TIalaeT HOPMAJILHO CBET OT pa3psiAHoN TpyOku. [lomelienHas BOIM3M peleT-
KU JIMH3a Tpoenupyer AUPPAKIUMOHHYIO KapTUHY (PUC.) HA IUIOCKUNA 3KpaH O,
YAQJIEHHBIN OT JIMH3bI HA paccTosiHue 1M. OnpeaenuTh: B CIEKTPE KAKOro MOpsiaKa
ATa PEUIETKA MOKET Pa3pelluTh JIBE JUHUU C JJIMHOW BOJIHBI, paBHOU 500 nv u
500,1 mm.

9. Bo CKOJIBKO pa3 YMEHBIIUTCS MHTEHCUBHOCTh €CTECTBEHHOI'O CBETA, MPOIIE/-
IIEro 4Yepe3 ABE Npu3Mbl HUKOISA, IIIaBHBIE OCH KOTOPBIX COCTaBIAIOT yroa 60°
[ToTepu cBera B kaxaoi npusmMe coctaistor 10% (puc.).

10. JIyu cBera, uAyIIMil B CTEKJISTHHOM COCY/JI€ C TNIMLIEPUHOM, OTPa’KaeTcs OT JIHA
cocyza. [Ipu kakoMm yriie najieHusi OTPaKEHHBIN Jy4 CBETa MAaKCUMaJIbHO MOJISIPHU-
30BaH?

11. JlnvHa BOJIHBI, HA KOTOPYIO MPUXOAUTCS MAKCUMYM DHEPIUU B CIEKTPE U3IIY-
yeHus: yepHoro tena 0,58 mxm. OnpenenauTs 3HEPreTUYECKyr0 CBETHUMOCTh IIO-
BEPXHOCTH Tena.

12. Onpenenuth MakCUMaJIbHYIO CKOPOCTb (POTORJIEKTPOHOB, BBIPHIBAEMBIX C I10O-
BEPXHOCTH cepedpa: yJabTpaHOJIETOBBIM H3IydeHHEeM C JIMHOM BomHbl 0,155
MKM.

13. Onpenenuth MakKCUMAJIBbHYIO CKOPOCTb (POTORJIEKTPOHOB, BBIPHIBAEMBIX C IIO-
BEPXHOCTH cepedpa: raMMa-u3JIydeHUEeM C JIJTMHON BOJIHBI 1 nm.

14. ®otoHn ¢ sueprueit € = 0,75M»B paccesiiics Ha CBOOOTHOM 3JIEKTPOHE IMOJT Y-
jgoMm 0 = 60°. TlpuHrMast, YTO KUHETUYECKAsl SHEPTUS U UMITYJIbC JIEKTPOHA JI0 CO-
yaapeHus ¢ GOTOHOM OBUIHM MPEHEOPEIKUMO MaJIbl, ONMPEACINTh. SJHEPTUIO & pac-
cessHHOTO ()OTOHA.

15. Tlyyok MOHOXPOMATHYECKOTO CBETa C JJIMHOW BOJIHBI 663 mum Tamaer Hop-
MaJIbHO Ha 3€pKaJIbHYI0 IUIOCKYIO MOBEepXHOCTh. [loTok sHeprum pasen 0,6 Bm.
Onpenenuth cwity F naBieHus, UCHBITHIBAEMYIO 3TOM MOBEPXHOCTHIO, a TAKXKE
guciao N ¢hoToHOB, MaaromuX Ha Hee 3a BpeMs, paBHOE S .

16. ®oton ¢ sHeprueit ¢ = 0,75M»sB paccesuicst Ha cBOOOAHOM 3JIEKTPOHE MO YT-
jgom @ = 60°. TlpuHuMasi, 4TO KUHETUYECKAasi PHEPTHUSI U UMITYJIHC JIEKTPOHA JIO0 CO-
yaapeHuss ¢ GOTOHOM OBUIM MPEHEOPEKUMO Majbl, ONPEASTUTh: KHHETHUYECKYIO
DHEPIUIo 1 3JIEKTPOHA OTHAYH.

17. ®otoHn ¢ sneprueit € = 0,75M»B paccesiics Ha CBOOOTHOM 2JIEKTPOHE MO YT~
aoMm @ = 60°. TIpuHruMast, 4TO KUHETUYECKAsl JHEPTUSL U UMITYJIbC AJIEKTPOHA JI0 CO-
yaapeHusi ¢ POTOHOM ObUIM MPEHEOPEIKUMO MaJIbl, ONIPEACIUTh: HAIIPaBIECHUE €ro
JIBYDKCHUS.

18. Onpenenuth Ha Kakoi 4acToTe paboTaeT reHepaTop JIEKTPOMArHUTHBIX BOJIH,
eclli Kparyaillliee pacCTOSHUE MEXAY TOUYKaMH BOJIHBI, KOJEOIIOMIMMHUCS B MPO-
tuBo(aze, paBao 0,25 m.
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19. U3MeHeHue cuiibl TOKA B 3aBUCMMOCTU OT BPEMEHHM 3aJIaHO YPABHEHUEM
i =20c0s1007t . HaiiTu yacTOTy U nepuoj KojaebaHu, aMIUTUTYy CHIIbI TOKa, a

T
TaK)Ke 3HaYCHHE CUJIBI TOKA MPH (a3ze 7

20. dudpakumonnas pemeérka coaepxut 120 mrpuxoB Ha 1 mm. Halitu nnuny
BOJIHBI MOHOXPOMAaTHYECKOTO CBETA, MAaJAOIIEr0 Ha PELIETKY, €CJIA YTOJl MEXIY
JIBYyMsI TJIaBHBIMH MaKCHMyMaMH [IEPBOTO MOpPsijiKa paBeH 8 °.

OueHovHbIE CPeCTBA

Komnerenmusi OIIK-1: CnocoGeH pemats WHKEHEpPHBIE 3a1adyu B mpodeccuo-
HaJIbHOM JIEATENIBHOCTH C UCIOJIb30BAHUEM METOJOB €CTECTBEHHBIX HAyK, MaTeMa-
TAYECKOTO aHaJin3a U MOJCIIMPOBAHUS

TecTOBBIE 3a1aHUSA

1. PaboTa 3j1eKTpHYecKUX CHJI MPHU NepeMellleHNH 3aps/ia paBHA HYJIIO NPH...
a) IepeMEIIECHUHU BJI0JIb CUIIOBOM JIMHUY TTOJIS;

0) mepeMenieHuu 1o JIF0OO0M TPaeKTOPUHU B OJTHOPOIHOM TI0JIE;

B) MIEPEMEILICHUH 110 JII000M TPAEKTOPUHU B DIICKTPOCTATUYECKOM IOJIE;

T) IepeMelleHue 1o 000 3aMKHYTOM TPAEKTOPUHU B 3JIEKTPOCTATHYECKOM II0JIE;
J1) HUKOT]Ia HE paBHA HYJIIO

2. Kak u3MeHHUTCH éMKOCTh IJIOCKOT0 KOHIEHCATOPA, eCJIY IJIOIIAAb ero IJia-
CTHH, PACCTOSIHUE MEK1Y HUMH U JUIIEKTPUYECKYI0 IPOHUIIAEMOCTh /IU-
IJIEKTPUKA MeXKAY MJIACTHHAMHU OJJHOBPEMEHHO YBEJIUYHUTH B 2 pa3a?

a) YMEHBIIIUTCA B 8 pa3

0) yMEHBIIUTCS B 2 pa3a

B) HE U3MEHUTCS

T') YBEJIUYHUTCS B 8 pa3

1) YBETUIUTCS B 2 paza

3. IlpuTsiskeHne MesK1y KOHTYPoM (ero cropoHa ¢ 0ykBoi I pacmosio:kena
0J1M7Ke K HaM) 1 MATHUTOM BO3HHMKAET B CJIy4asX...
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4. Ha pucyHke cjieBa n300paxeHo ceyeHue 0eCKOHeYHO JJIMHHOIO NPoBojAa ¢
TokoM [2. KakoBo HanpaBJ/ieHre HANPSIGKEHHOCTH MATHUTHOTO T0JIS B TOUKeE
A? (ykaxure OYKBY, COOTBETCTBYIOIIYI0 HATIPABJICHUIO)

te
B
@-=a e
L A r
A

5. B BepuMHAaX paBHOCTOPOHHEI0 TPEYroJbHUKA PACIOJI0KEeHbI 3apsaabl 1 =
1 Ku, g2 =-1 Ku n q3 =1 Ku. Kyaa nanpasJjiena cuiia, 1eHCTBYIOLIAs HA 3a-
pan q3? (ykaxure OyKBY)

i

0
A< _C—>B
GE
r

Y

Q¥ q2

6. Ha pucyHKe B IeHTpe OKPYKHOCTH MOKA3aH MOJIOKUTEJIbHBbIN 3apsaa. Pado-
Ta ero JIEKTPUYECKOI0 IMOJIA M0 NepeMelleHHI0 APYroro 3apsjaa u3 TOUYKA A

a) B Touky B Oosbiie, uem B Touky C

0) B Touky B menb1e, uem B Touky C

B) B Touku B u C paBHbI

r) B Toukd B 1 C 3aBUCHUT OT TPA€KTOPUH MEPEMEILICHUS 3apsI10B
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7. Kakoii ¢opMy/10i BBIPAKAETCHA PAANYC OKPYKHOCTH, 110 KOTOPOH ABHKeT-
csl 3apsiKeHHAsl YaCTHIA B MATHUTHOM moJe?

a)R=m—V
qB
6 R =22
qVv
B)R = .
2
IR = L
my

8. [Ipu nomenieHnu 3apsAI0B B AUIIEKTPUK CHJIA MEXKIY HUMM. ..
a) YBEITMYUTCS B € pas;

0) YMEHBIIIUTCS B € pas;

B) HE U3MCHHTCS

T') YBEJIMUUTCS B €y pas;

1) YMEHBIIUTCS B € Pas.

9.Y npoBoaa yBeauunJIM IJIUHY U 1uamMeTp 2 pa3za. Kak nu3MeHn10¢h ero co-
nporuBJjieHue?

a) YBEJIMYMWJIOCH B 2 pasa

0) yBennuuioch B 4 paza

B) YMEHBIIIUJIOCH B 2 pa3a

I') YMEHBIIWIOCH B 4 pasa

1) HE UBMEHUJIOCh

10. Teopema I'aycca /151 3JIEKTPOCTATHYECKOIO MOJISI B BAKYYMe MMeeT BHL...

'(l)l = i(-)|
a) 1=1
fE-dS = \IL()x
6) P € i=1
D, —x;,,i(_)‘
B) 1=1
) fE-di= l ‘_\L‘__(‘)E
r) 1 t:ul 1

11. He3apsizkeHHOE MeTALJIMYECKOE TeJI0 MOAHECTH K MOJ0KUTEIbHO 3aps-
’KEHHOMY LIapy, a 3aTeM pa3aeJuian Ha 2 yactu A u b. Ykaxkurte BepHoe
yYTBepKIeHUue

a = @

a) A u b HellTpanbHbI

0) A u b 3apspkeHbl OTpULIaTEIBHO

B) A u b 3apsKeHbI MOJ0KUTENBHO

) A 3apsbKeHa MOJIOKUTENBHO, a b — oTpunaTenbHo

1) b 3apsikeHbl MOJ0KUTENBHO, @ A — OTPULATENBHO
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12. C kaxkoii cuiioii B3aumoneiicTeyrot 3apsaabl q1 =4 mxKu u q2 = 3 1K na
paccrosinuu 3 Mm?

(OtBer natb B CU NOJ0KUTENBHBIM, €CIM OHU NPUTATUBAIOTCS U OTPULIATENIBHBIM,
€CJI OHU OTTAJIKUBAIOTCS)

13. Konaencaropbl umeroT eMKOCTH C1 =4 Mk®, C2 =2 Mk® u C3 =2 mxdD.
Yemy paBHa éMKOCTH COeIMHEHHSI KOHAEHCATOPOB, NPUBEIEHHAS HA PUCYHKe
B MKD?

—r
e

(‘\

—1 . N

"

—
—_—

14. Yka:kute HOMep PUCYHKA, H300PaKAIONIEr0 JUHUM HANPSKEHHOCTH
IJIEKTPUYECKOT0 MOJIS MOJ0KUTEIHLHOI0 TOUYEYHOIr0 3apsia

1 2 ~
% l / e’
ha '\‘/ i N
3 4
N R |
_ —E—
< > / N
= N\

15. MarauTHbIi IOTOK Yepe3 KaTtywky ¢ 10 Burkamu 3a 0,2 ¢ yBeauyuBaercst
¢ 0,4 B6 10 0,8 B6. YUemy paBna I/IC MHAYKIIUN, BOSHUKAKIIAA B pamMKe?

16. BbIYUCJIUTH HANPSIZKEHHOCTH TOYEYHOT 0 3apsaa 2 HKi Ha paccrosinum 30
CM OT Hero.

(OTBeT AaTh LETBIM YHUCIIOM, MOJIOKUTEIHHBIM YHUCIIOM JIJIsl BEKTOpa HAMPSHKEHHO-
CTH, HaIlPaBJICHHOTO OT 3apsiia, OTPULIATEIbHBIM - JIJIsl HAIIPABIIEHHOTO K 3apsiay)

17. BbIYUCJIUTH NOTEeHIHAJT TOYe4HOro 3apsiaa 4 HKu1 Ha paccrossnuu 9 cm ot

Hero.
(O1Bet patb B CHU 1ebIM 4YUCI0M)
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18. 3apsa 2 Kin nepememaercs U3 TOYKHU ¢ noreHuuaaom 10 B B Touky ¢ mo-
Tenuuajom 20 B. Haiigure padoTy 3J1eKTPHUYECKOr0 MOJIS 10 MepeMeleHHI0
3apsjaa.

19. Kyna nanpapJjieHa cuJjia, 1efCTBYIOIIAsA CO CTOPOHBI MATHUTHOTO IMOJIS1 HA
NMPOBOJAHUK ¢ TOKOM? (BBeauTe MUPPY)

20. Hanpsisk€HHOCTB dJIeKTpu4YecKoro nojsi pasua 2000 B/m. Yemy paBHa cu-

Jia aeiicTByromas Ha 3apsjg —2 MkKa?

(OTBeT Hath NeCATUYHOM IPOObIO B HBIOTOHAX, IMOJOKUTEIBHBIM YHUCIOM JIJISl BEK-
TOpa CUJIbl, COHAMIPABIEHHOTO C BEKTOPOM HAINPSHKEHHOCTH, OTPULIATEIIBHBIM - JIJISI
HaIPaBJICHHOTO B MIPOTUBOIIOJIOKHYIO CTOPOHY)

21. BeiOepuTe NpaBUIIbHYIO 3alIUCH NPOEKUUI BTOPOro 3akoHa HoroTroHa Ha
ocu Ox u Oy 1151 1aHHOM 3a1a4H

0 = X

N .

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 — Fy,; Oy: 0 =N + Fsin o — mg;

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

22. YenoBek, Bpamammuiics Ha ckambe JKyKOBCKOro, NOJIHSJ PYKH € THPSI-
MM, TAK YTO €r0o MOMEHT HHEPUHMH YBeJUIujIcs B 2 paza. Uro npousonuio ¢
4acTOTOM €ro BpaleHus:

a) YBeJIMUMJIach B 2 pasa

0) yBenuuuiach B 4 pasza

B) YMEHBIIIMJIACH B 2 pa3a

I') yMEHBIIWIACH B 4 pa3a

1) HE U3MEHUJIach
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23. B kakux cucreMax 0TcueTa BbLINOJHAKTCA Bce 3 3aKkoHa MexaHuku Hblo-
TOHA?

a) B mo0bIx cucteMax oTcyera

0) ToapkO B MHEPIIUATBHBIX CHCTEMAaX

B) ToJIbKO B HEMHEPIMATBHBIX CUCTEMAaX

1) B nHepManbHBIX 1 HEMHEPIIUATBHBIX CUCTEMaX

¢) B nekapToBBIX cucTeMax oTcuera

24. Cuabl F; 1 F, npuiioxkeHbl K OTHOH TOUYKE TeJia, YroJl Me:K1y BeKTOPaMH
F, u F, paBen 90°. Yemy paBeH Moay./ib paBHOAEHCTBYOIIEH dTUX cHJI?
a)Fa-Fy

0) Fo + F

B) 1/F1 + FZ
r) F2 + F2
n) \Ff — FZ

25. UcKyccTBeHHBIN CIIYTHUK 00pamaeTcss BOKPYr 3eMJM 10 KPyroBoii opou-
Te paanycoM R ¢ mepunoaom odopamenus 1 cyrku. KakoBbl myTh U nepemelie-
HMe CIIyTHUKA 3a 1 cyTkn?

a) IlyTe 1 nepemenieHre OJUHAKOBBI U PaBHBI HYIIIO.

0) Ilyts nR, nepemenienue 0.

B) ITyth nR, nepememenne 2R

r) IlyTe u nepememienne 2nR

n) [Iyts 2nR, mepememienne 0.

26. lllapuk TOHEeT B BA3KOM KUAKOCTH. Kak u3MeHUTCS cHi1a BA3KOIO Tpe-
HHS, €CJIM PAAHYC LIAPA YBEJIUYHUTH B 2 pa3a?

a) YBeJIMUMJIach B 2 pasa

0) yBenuumiiach B 4 pasza

B) YMEHBIIIWIACH B 2 pa3a

') yMEHBIIWIACH B 4 pa3a

1) HE U3MEHUJIach

27. C HaKJIOHHOM INIOCKOCTH OTHOBPEMEHHO HAYMHAIOT CKATHIBATHCHA 0e3
NPOCKAJIb3bIBAHMSA IBA OJJMHAKOBBIX 10 Macce U pa3Mepy UMJIMHAPA, OAUH U3
KOTOPBIX CIUIONIHOM, 2 BTOPOM BHYTPH MOJIbIi (Tpy0a). BbiOepuTe npaBuib-
HOe Cy:K/JeHHue: B KOHIIE HAKIIOHHOW IUIOCKOCTH. ..

=

a) OHU OKaXyTCsI OJJHOBPEMEHHO
0) MOJIBIN OTEPETUT CIUIONTHOM
B) TIOJIBII OTCTAHET OT CILIOIIHOTO
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28. YpaBHeHHe IBHsKeHNs Te1a nMeeT B X(t) = 3t° + 5t° — 2t + 3. Yemy pas-
HSIETCH CKOPOCTh TeJia

a)3t+5

6) 3t° + 5t — 2

B) Ot” + 10t — 2

r) 18t + 10

n) -2t+3

29. TaHreHNHATbHOE YCKOPEHHE NTPH BPAIIATEIbHOM JIBHKEHUH OMpeaesieT-
cst mo popmy.ie:
a) eR
6) =
R
B) ®R
r) 2R

VZ
n) =

30. YpaBHeHue IBHKEeHHS Teja umeeT BUI X(t) =3 — 2t — 5t°. Takoe ABHIKEHHe
SIBJISIETCS...

a) YCKOPEHHBIM (C IEPEMEHHBIM YCKOPEHUEM )

0) paBHOYCKOPEHHBIM

B) 3aMEJJIEHHBIM (C IEPEMEHHBIM YCKOPEHUEM )

I') paBHO3aMeIJICHHBIM

1) paBHOMEPHBIM

31. YpaBHeHMe ABHKeHHS TeJia uMeeT BUA X(t) = 3t° + 5t° — 2t + 3. Yemy pas-
HsleTCH YCKOPEeHHe TeJla

a)3t+5

6) 3t> + 5t — 2

B) 9t° + 10t — 2

r) 18t + 10

n) 18t

32. Iuck maccoii 10 kr u paauycom 40 ¢cM 3a 2 ¢ yBeJTHYHJ CBOK) YIJIOBYIO
ckopoctb ¢ 10 ¢ 10 20 ¢ . Uemy paBen Bpamaouuii MoMeHT ciibl (B8 CH)?

33. Tes10 paBHO3aMeIVICHHO BPALIAETCH M0 OKPY/KHOCTH. Y KAaKUTE HANIPAB-
JICHUS] BEKTOPOB JIMHEHHOM U YIJIOBO CKOPOCTEH, a TAKKEe YIJI0BOI'0 yCKOpe-
HUs. (OTBET HAUCATh OJHUM YHUCIIOM C IU(PpaMu B yKa3aHHOM IOPSIJIKE BETUUHH,
Harnpumep, 123)
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34. ABTOMOOMIb, ABUKYILIMIICS MPSIMOJIMHEITHO CO CKOPOCTHIO 72 KM/4 HAYM-
HAeT TOPMO3HTH ¢ yCKopeHueM 2 M/c’. Yepes CKOJIBLKO CEKYH/I OH OCTAHOBHT-
csa?

35. Kakyio padoTy HaJ0 COBEPIIUTh, YTOObI 3ACTABUTH 00PY4Y Maccoi 4 KT U
paauycoMm 0,5 M KATUTBHCS CO CKOPOCTHIO 2 M/C?

36. Ha pucyHke 3a1anbl HanpaBJjieHUs cKOpPocTH (V) U yckopenus (a) TeJia.
Kyna HanpasieHa paBpHOAeHCTBYOLIAsk CHJI, IPUJIOKEHHBIX K TeJry?
I) -~

i

(U8 ]

r

37. KakoB MOMEHT HHEPUHMHU OAHOPOIAHOIO0 aucka Maccoii 10 kr u paguycom 40
CM, BPaILaI0LIerocsi OTHOCHTEIbHO OCH, IIPOXO/AALIEH Yyepe3 cepeuHy ero pa-
AUYCA MEePHEeHAMKYJIAPHO IJIOCKOCTH IUCKA?

38 KakoBa cpejHsis CHJIa JaBJICHHUS HA IJIEY0 NIPH CTPeJib0e U3 aBTOMATAa, ec-
Ju Macca nyjau m = 10 r, ecaim apromar aesiaer N = 600 BpIcTpe/IOB B MUHYTY,
a CKOpPOCTH IYJIM NPH BbLIETE U3 KaHaJa cTBoJjia V=500 m/c?

39. Ha Tes10 maccoii 2 Kr, Jiexkaliee HAa TOPU30HTAJIbHOM MOBEPXHOCTH, JIeH-
cTByeT ropuzoHTajbHasi cuia 2 H. Tesmo nokourcsi. Uemy paBHa cujia Tpe-
HHS, ecJi KO3 GUUMEHT TPEeHUs CKOJIbKeHusi paseH 0,2?

40. Konbko0esxken Maccoii 70 Kr CKOJIb3UT 10 JIbY € OCTOSAHHONH CKOPOCTHIO.
KakoBa cuiia TpeHust, JedCTBYIOIIAsi HA KOHbKO0EKIA, eCJIU KOI(PPUIHEHT
TPEHUS CKOJIbKeHUS KOHbKOB 110 Jbay pasen (0,02?

41. ABTOMOOMJIb ABMAKYIIUICS NPSAMOJMHEHO CO CKOPOCTBIO 72 KM/4 HaYM-
2 . .
HaeT TOPMO3HUTH ¢ yckopeHueM 2 m/c”. Kakoil myTh OyaeT mpoiieH 10 ocTa-

HOBKM B MeTpax?

42. C kKakuM yCKOpeHHUeM JABHKeTCs Tes10 Maccoil 10 kr moj neiicTBUeM CIWIIbI
SH?
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43. CxropocTh aBTOMOOMJISI, ABHKYIIETOCH BI0JIb OCH X, 32 20 ¢ yMeHbIINIACH
¢ 20 m/c xo 10 m/c. HaliiuTe MpoeKIUU HA OCh X YCKOPEHUS M NepeMeieHus
aBTomoOmin? (B kaduecTBe 0TBETA BBEAUTE MPOU3BEICHUE STUX 3HAUCHUH).

44. ABTOMOOWJIb HA IOBOPOTE JABUKETCH M0 OKPYKHOCTH paauyca 20 M ¢ mo-
CTOSIHHOM 10 MOAYJII0 CKOPOCcTHIO 10 M/c. KakoBo meHTpOoCTpeMUTE/IbHOE
ycKopeHue?

45. Iuck, Bpamawiuiica ¢ 4acToroii Bpamenusa n = 600 06/mMuH, nocJie
HA4YaJ1a TOPMOKeHus1 ocTaHOBHIICcs Yepe3 t = 10 ¢c. Cuuras BpanieHue paBHoO-
3aMelJIEHHbIM, ONPeAeJNTh, CKOJBKO LeJIbIX 000POTOB CAeJIAJ JUCK 10 0CTa-
HOBKH?

46. YcTaHOBUTE COOTBETCTBHE €JMHMI] H3MEPEHUS

CkopocTb Jx
Yckopenue M/C
Cuia M/c?
Pa6ora Bt
MouHoCTh H

47. OnuH KOHeLl NMPYKMUHBI KECTKOCTHIO K NpUKpenJieH K Tey, Apyrou 3a-
Kperuién. Tesio Kosredsercss Ha TOPU3OHTAIBHON MOBEPXHOCTH 0€3 TPeHHs 110
3aKkoHy X(t) = A sin ot.

YcraHoBuTe COOTBETCTBHE MeKAY PU3MIECKIMU BeJIMYMHAMHA U (P OPMYJIaMH,
MOKA3BIBAKINIMMH HUX 3aBUCHUMOCTh OT BPEMEHH.

(IToxckaska: mis psga GopMyIsT HCIIOJIB3YHTE BEIpaKEHUE JJIs1 COOCTBEHHOM 4acTO-
ThI KOJICOAHUH).

kA®/2-cos“mt IIPOCKIIUSI CKOPOCTH TeJIa Ha OCh X
—Aw’sin(ot) IIPOEKIMsL YCKOPEHUSI Te€Ja HA OCh X
A cos(mt) MOTEHIIUAJIbHAS YHEPTHS Tea

-kA sin(owt) KHHETHYECKas YHEPTHUs Teaa
kAZ/2-sin“ot MPOEKIMS CUJIbI YIIPYTOCTH HA OCh X

48. AMILINTY1a TAPMOHMYECKHUX KoJ1e0aHuil Toka 2 A, nepuoa koJjedanui 0,5
¢, HayaJabHas ¢asa 1.

Bri0epurte npaBuiIbHYI0 hopmyay

a) X(t) = 1 sin(2=t+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)

1) X(t) = 2 sin(nt+0,5)
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49. N3mepuTesIb CKOPOCTH ABTOMOOMJISI, HCIIOJIb3YEeMbIil aBTOMHCIIEKTOPOM,
MOKA3aJI, YTO IPMHUMAEMAas MoCJe OTPAKEHUs 0T ABTOMOOMIIS YACTOTA CHUT-
HAJIA CTAJIa MeHbIIE U3J1y4eHHoi. UTo nesiaeT aBTOMOOMIIB ?

a) IpuOJIMKaeTCs

0) ynansercs

B) HETIOJIBIKCH

I') yCKOpsIeTCS

50. Kakoii npouecc onucbiBaercs gpopmy.ioii X(t) = AjeP'cos(mt+eg)
a) rapMOHUYECKOE KoseOaHue

0) pe3oHaHC

B) 3aTyxaroliee kojiebanue

r) OueHus

1) TUTOCKasi BOJTHA

€) 3aTyxarolee KojieoaHue

51. KosiebaTeibHbINH KOHTYP COCTOMT M3 KATYHIKHM ¢ HHAYKTUBHOCTHIO 1 I'H n
KOHIeHCcATOpa éMKOCTHIO 100 Mk®. OnpeaenTh nNepuoj KoJieGaHuil.

a) 0,063 c

0) 63 ¢

B) 6,3

r) 0,63 ¢

1) 100 c

52. Mera/uindeckas IjacTUHHA Maccoil M K0J1€0J1eTCs OTHOCHUTEJILHO OCH,
pacmosiokeHHon Ha pacctosinuu L ot eé nenTpa macc. Kakasi popmy.ia onpe-
neJisieT €€ mepuoa Kosjaedanumii?

a)T =2m /5
g
6)T = 2m /2
L

B) T =21 |7

T =21 |—
mgL

n) T =2m./Lmg

53. MasitHuk coBepuiaet 120 koJsied0anuii B MuHyTy. KakoBa yacrora v u nme-
puoa kosedanmnii T (B cucreme CHU)?
a) T =0,008; v =120
0) T=60; v=120
B)T=1, v=120
r)T=2; v=05
n)T=05 v=2
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54. Boi0epurte npasuibHoe cyxaenue (E, H u V — BekTopa 3j1eKTpHYecKOro u
MArHMTHOIO MOJIeil H CKOPOCTH BOJIHbI):

DNEeKTpOMarHuTHasl BOJIHA B BaKyyMe. ..

a) mpojiobHa, mockoibky E || H.

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

B) nonepeyHa, nockosibky E nepnenaukynsapuo H

r) nornepeyHa, nmockojebky E u H nepnenaukynspusr V

1) MOXKET ObITh U MPOAOJIbHOU, U MOMEPEUHOI

55. Kakyro 1J1uHy BOJTHBI B HAHOMETPAaX MMeeT JIeKTPOMArHUTHASI BOJTHA C
9 14
yactoToi 6:10°" I'y B Bo3ayxe? (OTBET — I1€J10€ YHCIIO)

56. B Tabauue npeacraBjieHbl JaHHbIE O MOJI0KEHUH I'Py3a FOPU30HTAJILHOTO
NPYKMHHOT0 MasITHUKA, KoJie0Jiomerocsi B10Jb ocu OX, B pa3Hble MOMEHTbI
BpeMeHH. BbiOepuTe 3 cnucka qBa NpaBUJIbHBIX YTBep:kIeHusi. OTBET HAIMK-
caTh B BUJIE YKCJIa, B KOTOPOM MeHbIas 1udpa nepBoii, Harpumep, 25

t,c/0/0]|O, (O, |O, |2, |1, |1, |1, |1, |2, |2, |2, |2, |2, |3, |3,
, 14 |6 |8 [0 |2 (4 |6 |8 |0 |2 |4 |6 |8 [0 |2
2

X, 10/5]9 |12 |14 /15|14 |12 |9 |5 |0 |5 |9 |- |- |- |-

M 12 |14 |15 |14

M

a) mpu t = 3 ¢ MOTEHIIMaIbHAS PHEPTUS MPYKUHBI MUHUMAJIbHA.
0) Ilepron konmebaHuii paBeH 2 C.

B) IpH t = 1 ¢ KMHETHYECKas SHEPTHs TPy3a MaKCHMaJIbHA.

r') AMIUTATY1a KoJieOaHui Tpy3a paBHa 15 M.

n) [MonHas MexaHWUYECKast SHEPTHS IAPUKaA OCTAETCS MOCTOSIHHOM

57. Cko01bKO NPOTOHOB (P), HEUTPOHOB (N) U 3JIEKTPOHOB COAEPKUT ATOM 0C-
HOBHOI'0 H30TOIIA Xpoma?

I , wIE .
e prea > .

7 | Flese ©x |2

[ P s
S . ) = 4

= e

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

58. Uto o3HauvaeT moHsiTHE KpacHas rpanuna gpororpdexra?

a) IIpu potorddexre nzmyqarorcs GOTOHBI KPACHOTO IIBETA

0) [Ipu wacrote, 6omnbieit kputudeckon HoTodPdekT He HaOIIogaeTCS

B) [Ipu wacrote, MmeHbIIeH KpuTHYECKOU PpoTodrPdekT He HabII0IaeTCs

r) [Ipu anvHe BOIHBI, MeHbIIEH KpuTudeckol ¢poTorddexT He HabmoaaeTcs

1) KpacHblii cBeT He BbI3bIBaeT POTOIPhEKT
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59. Ilepuox mosaypacnajga paaiMoaKkTUBHOIO 3jeMeHTa 2 nHs. Kakas nous
aToMOB pacnaaércs yepe3 4 qus?

a) 100%

0) 75%

B) 50%

r) 25%

1) 10%

60. /liinHa BOJIHBI, IPU KOTOPOH npexkpamaercs porodpdexr, pasHa 330 um.
Haiinure padoTy BbIX0/a 3JIEKTPOHOB.

a) 6:10° Tk

6) 6:10%° Ik

B) 9,9-10 " JIx

r) 1,8-10% Ix

1) 9,9:-10% ik

61. JIazep mommuoctbio 30 Br ncnyckaer 10%? poronos 3a 10 cexyna. Haiinure
JAJMHY BOJIHBI U3JIyYeHHUs] B HAHOMeTpaX. (MCIO0JIb30BaTh 3HAYEHUE TTOCTOSIHHON
Ilnarka h = 6,6-107%%)

62. laByieHue U TeMImepatypa ra3a B cocyjae BbIpoc/iu B 4 paza. Kak usmenui-
cs1 00b€M raza? (macca raza Heu3MeHHA)

a) yBenu4miach B 16 pas

0) yBenmuuuiach B 4 pasa

B) yMEHbIIWIACh B 16 pa3

') yMEHBIITWIACH B 4 pa3a

1) HE U3MEHUJIach

63. /laBjieHue rasa B cocy/ae BbIpocio B 4 pa3a. Kak uamenunaco cpease-
KBA/IPATUYHAsI CKOPOCTH €ro MoJieKyJi?

a) YBeJIMUMJIach B 2 pasa

0) yBenuumiiach B 4 pasza

B) YMEHBIIIWIACH B 2 pa3a

I') yMEHBIIWIACH B 4 pa3a

1) HE U3MEHUJIach

64. Temneparypa raza nonusmjaach B 4 paza. Kak nsMeHmi1acb KUHeTHYECKasA
JHEPrusi ero MoJiekya?

a) YBEJIMYMJIACh B 2 pasa

0) yBenuumiach B 4 pasza

B) YMEHBIIIWIIACH B 2 pa3a

I') yMEHbIIWIACh B 4 pa3a

1) HE U3MEHUJIach
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65. I'a3y coo6meno koanyecTBo Tem10Thl 800 2k, mpu 3TOM ero BHYTPEeHHASA
3Heprus Bo3pocia Ha 300 k. Kakyro padory coBepiuni ras (B a:KoyJasx)?

66. I'a3 B repmeTnuHoM O0asioHe npu 27°C umeer gaBiaenue 1 armocdepy.
Kakoe naBJsienne Oyaer y rasza, ecjid ero remmneparypa nosbicurcs Ha 300°C (B
armocdepax)?

67. UcTOYHNKYU KOTE€PEHTHBIX BOJIH € JVIMHOW 4 M PacnoJiaralorcst B TOYKax A
U B. Ycuwienue win yMeHbIIEHHE aMILIMTY/IbI KOJIeOaHU HA0II01aeTCs B
Touke C, eciu AC =28 m, BC =34 m?

a) Ycuienue

0) Ocnabienue

B) [IpoMexyTOUHOE COCTOSIHUE

r) HeBO3MOXXHO OTBETUTH

68. Iloka3artesb mpesioMIICHHUS IEPBOIi cpeabl paseH 1,2 , a BTOpoii cpeab! 2,4.
Ykaxure, B KAKOM HANPABJIEHUU J0J5KEH PACTPOCTPAHATHLCH CBET, YTOObI
ObLI10 BO3MOKHO IOJIHOE BHYTPEeHHee OTPa:KeHune, U 4eMy PaBeH npeaebHbIil
yroJ1 npejaomJieHus1?

a) 13 nepBoii cpenibl BO BTOpy1o, 90 rpamycos.

0) W3 nepBoii cpeasl Bo BTOpyo, 60 Tpaaycos.

B) U3 mepBoii cpeanl Bo BTopyto, 30 rpagycos.

r) U3 BTOpOII cpenbl B epByto, 60 rpamycos.

n) 13 BTOpoi cpenbl B iepByto, 30 rpagycos.

69. /lHeBHOM CBeT MPOXOIUT Yepe3 2 NMOJAPHU3ATOPA, YO MEKIY ONTHYECKHU-
MH OCSIMH KOTOPBIX cocTasisieT 60 rpaaycoB. Bo cko/1bKO pa3 yMeHbIIUTCS
HHTEHCUBHOCTH cBeTa?

a) B 2 paza

0) B 4 paza

B) B 6 pa3

r) B 8 pas

1) UatencuBHOCTH Oynet paBHa ()

70. BctaBbTe HyKHOE CJIOBO:
Ha0/roneHue pagy»KHOi OKPaACKM TOHKOM IVIEHKH NPH €€ 0CBellleHNH 0eJIbIM
IBETOM O0BSICHSIETCH SIBJICHHEM...

71. AOCOIIOTHBIN NOKa3aTe/b NpeJoMJIeHus cpeabl pased 1,5. Yemy paBHa
CKOpPOCTH CBeTa B 3TOM cpeae?
a) 3-10% m/c
6) 4,5-10° m/c
B) 2-10% m/c
r) 1,5-10° m/c
1) 2,25:10% M/c
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72. 1o kakoii (popMy.Jie MOKHO HAUTH BEJNYNHY TOKA KOPOTKOI0 3aMbIKAHUS
HCTOYHUKA TOKA?

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

B) | =Ulr
r)l=¢/R
n)l=¢er

73. CKOJIBKO Teluia BbIACJTUTCS 3a 2 MUHYTHI IPU NpoTekanuu Toka 0,3 A ye-
pe3 pe3ucTop conporuBygennem 10 Om?

74.Ha pucynke 3/1C 1 BHyTpeHHe CONPOTHUBJICHUE KAXKIOT0 MCTOYHUKA TOKA
0AMHAKOBBI U paBHBI € =3 B, r =1 Om. R=2 Om. Uemy paBHsieTCH TOK B 1ie-
nu?

i

75. Uemy paBHA Pa3HOCTbh OTEHIMAJIOB MeKAy TOUkamMu A u B Ha cxeme Ha
pHCYHKe?

76. Ha namnouke nanucano 200 B, 40 Br. KakoBo eé conpoTuBjieHue B X0-
JIOHOM COCTOSTHMHU?

77. YcTaHOBHTE XPOHOJIOTHYECKYIO NOC/I€/10BATEIbHOCTh OTKPHITHS 3AKOHOB
puzuku:

a) 3akoH ABOTraapo

0) 3akon Ammepa

B) 3aKkOH ApxumMena

r) 3akoH Kynona

n) 3akonbl Qapajnes
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BOHpOCbI AJIF MOATOTOBKHU K TECTOBBIM 3aJJaHUAM

35.Mexanudeckue KojieOaHUs U UX TMapaMeTphl (dactota, nepuon). Komebdarennb-
Hble cucTeMbl. CBOOOIHBIE KOJIeOaHuUs.

36.Dusnyeckuii MasgTHUK, MAaTEMAaTHUYECKUH MasITHUK.

37.'apmonunueckue kojebanus. JuddepeHunanibHoe ypaBHEHUE U TIPUMEPHI rap-
MOHUYECKUX OCHUJUISITOPOB (MAasTHUKA W DJIEKTPUUECKHN KoJieOaTeIbHBIN
KOHTYp). AMIuHTyAa U (haza. DHeprus KojaeOaHui.

38.KonebarenpHpiii  KOHTYp. CBOOOMHBIE TapMOHHMYECKHE KOJICOaHUS B
AIEKTPUYECKOM KOHTYDE.

39.CnoxxeHrue TrapMOHUYECKHX KOJICOAHHH OJHOTO HAIpPAaBJICHUS M OJIMHAKOBOU
4acToThl. bueHus.

40.CBoOoHbIC 3aTyXaroMe KojaeOaHus U UX XapaKTePUCTUKH.

41.BeIHyXeHHBIE KOJI€OaHUs, pe30HaHC. AMIUIUTYAA U (da3a BBIHY>KIESHHBIX KO-
ne6anuii. [IpUHIKITBI paInOCBA3HU U TEJIEBEIAHNUA.

42.BonHoBble mpoueccel. Bonuel B ynpyroit cpene. [IponosbHbele U nonepevHble
BOJIHBI. 3BYK. YJIBTpa3ByKOBas 1€(PEKTOCKOMUSI.

43.1lnockast rapMOHUYECKass BOJIHA M €€ XapaKTEPUCTUKHU (IJIMHA BOJIHBI, BOJHO-
BOE YMCJIO U BOJHOBOW BEKTOP, (ha30Bas CKOPOCTh, YpaBHEHUE BOJIHBI). YpaB-
HEHHE BOJIHBI.

44.Cnextp curHana. HopmanbHasi v aHoMaibHas Aucnepcus. ['pymnmoBas cko-
pOCTb.

45.0Heprust BOJHBI, IOTOK Y3HEPTUH, INIOTHOCTh SHEPTHH.

46.9¢dext Jlomepa

47.0OCHOBHBIEC CBOMCTBA AJIEKTPOMArHUTHHIX BOJIH. [loTok sHepruu. Bektop Ymo-
Ba-IloliHTHHTA. [[elicTBHME NMEPEMEHHBIX JEKTPOMATHUTHBIX IOJIEW HA YEJIOBE-
Ka.

48.T'eomerpuueckas ontuka. [lokazarens mpenoMieHusi. 3aKOHBI MPSIMOJIHMHEIHO-
ro pacnpocTpaHeHusi cBeta (oTpakeHue, npenomiieHue). [lomHoe BHyTpeHHee
OTpa)KCHUE.

49 . VMutepdepennus cBera. YCIOBUS MaKCUMyMmMa U MHUHUMYMa TIpU UHTEpQepeH-
1uu. Pacuer untepdepeHIIMOHHON KapTHUHBI OT JIBYX UCTOUYHUKOB. OnTHdeckas
nivHa mytd. Kosbiia HerotoHna.

50.Ucnonb3oBanne nHTEpPEpeHIInU cBeTa B TexHuke. [ onorpadus. Untepdepen-
UOHHBIE METObI KOHTPOJISI MOBEPXHOCTH. [IpocBeTiieHHas onTuka.

51.JIudpakuus ceta. [Ipunmun I'toitrenca-Openens. Y cioBus HaOMIOIACHUS JTH-
bpakuuu.

52. IudpakuronHas peuierka. Mcnosib3zoBanue TU(PPaKkIMOHHBIX PEIIETOK B CIIEK-
TpaJibHBIX MpUbopax. Pazpemaronias cnocoOHOCTh ONTUYECKUX TPHUOOPOB.

53. qudpakims 2IeKTPOMAarHUTHOTO M3IIYYCHHS HA TPEXMEPHON MUGPaKIIMOHHON
pemetke. ®opmyna Bynwda-bparra. Usyuenue cTpykTypsl MaTepuanoB -
(bpakIMOHHBIMU METOIAMHU.

54.TennmoBoe n3myueHrue. AOCONIOTHO YEPHOE TeJO0. 3aKOHBI M3TyYEHUs YEPHOTO
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tena. TemnoBusopel. Mcnonap30BaHue TEMIOBU30POB AJII KOHTPOJISI MTOE3HOTO
COCTaBa, B 1I€(PEKTOCKONUU COOPYKEHHUU.

55.KBanroBas npupojaa ceera Kpantopas runoresa u popmyna [lnanka.

56.TTonspuzanus cera. EcrecTBeHHBIN U MOISIPU30BaHHBIN cBET. JIBolHOE Tyue-
npenomiienue. [longpusanus cBera mpu oTpakeHuH. 3akoH bprocrepa.

S7.IMonsspouasl U ModsipU3allMOHHBIE TTpU3MbI. 3aKoH Mastoca. Bpaienue mioc-
KOCTH noJjisipu3zanuu. CaxapoMeTpusi.

58.Dotoaddexr. 3akonnl dhoTodrhdekTa. YpaBHeHNE DUHINTEHHA JJIsI BHEITHETO
dboTtorpdexra. DoTOINEKTPUUESCKUE TPEOOPA3OBATENN B TEXHHUKE.

59.Macca u ummysbe Gorona. OTpakeHre 1 MOTIIOIMICHNUE CBETA.

60.Ctpoenue aroma. ['unore3a bopa. 3akoHbI U3TyUEeHHSI U TTOTJIOMICHUS KBAHTOB.
®duznyeckre OCHOBBI padOThI J1azepa. OCHOBHBIE XAPAKTEPUCTUKH JIA3€PHOTO
u3nydeHus. [I[puMeHeHne na3epoB B TEXHUKE U TEXHOJIOTUH.

61.CTtpoenue 1 cBoMCTBa aTOMHBIX sjiep. MaccoBoe u 3apsimoBoe uucia. Jledexr
Macchl U HEPTUS CBA3M spa. PanqnoakTuBHOCT. POpMyJIbl CMENIEHUA. 3aKOH
PaauoOaKTUBHOIO pacraja.

62.YmpaBinsieMble U HEyIpaBIsieMbIe siIepHbIe peakiuu. [lennas peakius aeneHus
anep. [lonstue o sanepHol sHepreTuke. Peakius cuHTe3a aToMHbIX saep. [Ipo-
OJieMa yIpaBisIeMbIX SIIEPHBIX PEAKIUH.

63.UneanpHplii Ta3. YpaBHEHHE MOJEKYISIPHO-KUHETUYECKON TEOpUU Ta30B.
Cpennsisi KHHETUYECKAsl SHEPTUSI MOJIEKYJI. Y paBHEHUE COCTOSIHUS UI€AIbHOTO
rasa. Mizomporieccel.

64.Tepmoannamuka. TepMoaMHAMHUYECKUE TapaMeTpbl. BHYTpEeHHSSI SHEprus u
paboTa rasa.

65.IlepBoe Hauaso TepMOIWHAMUKUA. AMuMaOATUYECKUN TMporecc. YpaBHEHHE
[IyaccoHna.

66.BTopoe Hawamo TepMmoguHaMUKH. OHTpornus. CTaTUCTUYECKOE TOJKOBAHHE
BTOPOTO Hayaja TEPMOJIUHAMUKH.

67.Peanbubie ra3bl. [Ipenenbl MpUMEHUMOCTH 3aKOHOB MCATBHOTO raza. Y paBHE-
Hue Ban-nep-Baanbsca. Oxukenue razon. Mcroap30BaHUe CKUXKEHHBIX Ta30B B
TEXHUKE, OBITY, METUIIMHE.

68. TerutoBeie nurarenu u ux KIIJ. Iuxn Kapro u KIT qist maeanpHOTO Ta3a.

69.YMeTh mosydarh ypaBHEHHE TapMOHHYECKUX KOJIeOaHUN pa3InyHbIX (PU3NYe-
CKUX IPOLIECCOB

70.YMmeTh 3anuchiBaTh (GOpMYTy TAPMOHHYECKOTO KOJIEOAHUS M OMPEACNATh €ro
napameTpbl

71.Ymetb 3anuceiBaTh (HOPMYy CBOOOIHOTO 3aTyXalOIIEro KojeOaHusi U onpee-
JISITh €r0 MapamMeTphbl

72.YMeTb uccieoBaTh KoseOanus (PU3NYECKOro U NPyKUHHOTO MasiTHUKA

73.YMeTb 3anuchiBaTh (OPMYITY IIJIOCKOM BOJIHBI M ONIPEACIIATH €T0 MapaMeTPhI

74.YMeTh NPUMEHSTh 3aKOHbI TEOMETPUUECKON ONTUKH

75.YMeTh paccUuThIBaTh MHTEP(HEPEHIIMOHHYIO KapTUHY JIJISl IBYX UCTOYHUKOB H
TOHKOM TJIEHKHU

45



76.YMeTh HCIONB30BaTh AUQPPAKIMOHHYIO PEIIETKY ISl ONMpPEASICHUS JJIUHBI
BOJIHBI CBETA

77.YMeTh TPUMEHSTHh GU3NYECKUE OCHOBHI PabOTHI Jla3epa, OCHOBHBIC XapaKTepH-
CTHKH JIA3€pHOTO U3JTyUICHUS.

78.YMeTh ompenesaTh MacCOBOE U 3apsiI0BOE UMCIA, COCTaB sapa. 3apsl, pa3Me-
PBI ¥ Macca aTOMHOTO sIpa.

79.YMeTh MPUMEHSTH 3aKOH PaIMOAKTUBHOTO pacrana. OmnpenersTh sSaepHbIC pe-
aKIMU U 3aKOHBI COXPAHEHU.

80.YMeTh MpUMEHATh OCHOBHOE YPaBHEHUH MOJICKYJISIPHO- KHHETHUECKON TEOpUHU
UCANBHBIX Ta30B. OnpenesTh CPEAHIOI KBaIPATUYHYIO CKOPOCTh MOJICKYIL.

81.YMeTh MpUMEHSTh ypaBHEHHE COCTOSIHUA HjaeanbHoro raza Kmameiipona —
MenneneeBa 1 U30IMPOLIECCOB

82.IlpumeHeHne 3aKOHa PABHOMEPHOTO PACHpPEICNICHUs SHEPTUU IO CTENEHSIM
cBoOombl. OmpezeneHue CpeaHE KUHETHUECKON YHEPTHH JIBHKEHUS OJHOW
MOJIEKYJIBI.

83.YMeTh NpUMEHITh TEPMOAMHAMUYECKUN METO/ UCCIIEJOBaHMsI, TIEPBOE HAYaJIOo
TEPMOJUHAMUKHU. Y METh ONPEAEIATh paboTy raza npu U3MEHEHUU €ro 00béMa,
KOJIMYECTBO TEILIOTHIL.

84.HaxoauTs paboTy HMI€albHOIO ra3a MpU pasIMyHBIX H3omporeccax. ['paduue-
ckoe u300paxeHue pabotel. IlpruMeHeHue nepBoro 3akoHa TEPMOIMHAMMKHU K
U30MpoIeccam

85.[1puMeHsTh BTOpOE Hauaao TEPMOAMHAMUKH.

86.0mpenensTh 4UCIO cTeneHell cBoOOapI MOJEKyIbl. [IpUMEHSITh 3aKOH paBHO-
MEPHOTO pacIlpeneeHUs] JHEPTUU M0 CTENEHSIM CBOOOIBI MOJIEKYI.

87.0mpenensTh CHIIbI M TOTEHIIMATBHASI YJHEPTHSI MEXMOJICKYISIPHOTO B3aUMOICH-
ctBusl. [Ipumensars ypaBHenue Ban-aep-Baansca.

88.11pumensrs ypaBHenue Ilyaccona, 3amuck ¢hopMmysbl IEpBOTO Hadajla TEPMO-
JUHAMUKY JJI51 pa3JInYHbIX BUIOB IPOLECCOB.

89.Omnpenensath oOpaTuMbie U HeoOpaTUMBbIe mporiecchl. [Ipumensars muka Kapho
u ero KIIJI nyst naeansHOTO rasa.
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