[lOKYMEHT NOANMUCaH NpOCTO# 3NeKTPOHHOM NOANKUCHIO0

Vndopmauus o Bragensle: MUHHMCTEPCTH
®WNO: Manannuesa Hatanbs HukonaesHa

O TPAHCIHIOPTA POCCHHCKON ®EEPALIMU

LlOMKHOCTb: AMpeKTOp qJ%WPAJIbHOE AT’

[Jlata noanucan/MEZEFA0MAE 160y AAPCTBEHH

YHukansHolit nporpeMNIARCK A I'OCY
94732c3d953a82d495dcc3155d5c573883fedd18

EHTCTBO KEJIE3HOJOPOKHOI'O TPAHCIIOPTA
BHOJIAETHOE OBPATOBATEILHOE YHUPEXKIAEHHE BRICIHENO OBPAIOBANMA
PCTBEHHBIM YHUBEPCHUTET IYTENA COOBIIEHUS

(CamI'VIIC)

Duamnan CamI'VIIC 8 r. Huxuem Hosropoae

VTBEPKIIAIO:

PACCMOTPEHA %
Ha 3aceflanmM Y4YeHoro copera puianana a
CamI'VIIC B r. Hmwkaem Hosropose g "H.H. Mananunuesa
npoTokos ot 28 mons 2022 r. Ne | - 05 '
Duzuka

pabouas nporpamMma JMCIHUTIIMHbI

Cneunansiocts 23.05.05 Cucremsl obecrieueHus ABHIKEHHUSA MOE3108

Crneunanusauus: DnekTpocHabkeHne Keae3HbIX nopor

Dopma obyueHus: 3a04Has

Huxcuuit Hosropoa 2022



[Iporpammy cocraBuit: @orenp A.JIL.

Pabouas nporpamma paspaborana B coorBeTcTBUU ¢ PI'OC:

®denepanbHbI TOCYIaPCTBEHHBIN 00pa30BaTEIbHBIA CTAaHAAPT BBICHIETO 00pa30BaHUS
mo crenuaidbHocTH  23.05.05 Cucremnbl oOecrieueHUs  ABIDKEHHMS  IIOE3JI0B,
cnenuanu3anus «DJIEKTPOCHAOXKEHHE JKEJIE3HBIX JIOPOr» YTBEPXKACH IMPUKA30M
MunucTtepcTBa 006pazoBanus U Hayku Poccuiickoit denepanun ot «27» mapra 2018 1.
No 217.

Pabouass mporpamma omobpena Ha 3acemaHuu kadeapsl «OOmeoOpa3oBaTenbHbIE U
PO eCCHOHATTEHBIE TUCIUTUTAHBD)

ITporokoi ot «18» utons 2022 r. Ne 10

4 J
3as. kadeapo#, KaH. TeXH. HayK, npod. ('aﬂ/; W.B. Kacnapos
“Immes” |




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

1.1. Ileau u 3agaum JTUCHUIJINHBI

[lenb: W3MOXKUTH B KpaTKoW ¢dopmMe Kypc Kiaccuueckoil oOmel Gu3uky,
npuaaBasi €My COOTBETCTBYIOlee Oyayiield CHenralbHOCTH TpodeccruoHambHoe
HaIpaBJICHHE.

3amaun:

- Pactmputs cBeneHus, BXOIAIINE B MPOTPAMMY CPEIHEH IIKOJIBI KaK 10 KypCy
oOmielt (hM3MKHU, TaK U B IPUKIIATHOM HAMPaBIICHUU.

- [lokaszath MpUMEHUMOCTh TU(DPEPEHIHATEHOTO U HHTETPAITBHOTO UCUUCIICHUS
U JIp. CBEJCHUN W3 Kypca BBICIICH MaTeMaTHKH (COTJIACHO MpOoTpaMMe Kypca s
CTYJICHTOB JaHHOW CHEIHAIBHOCTH) TPH H3JIO0KEHUAX OCHOBHOTO Marepuajia IIo
¢busuke.

- Ilo3HakoMUTh W JaTh OCHOBHBIE HAaBBIKW: a) paOOThl C U3MEPUTEIbHBIMU
MHCTPYMEHTAMH U Tipubopamu; 6) 00pabOTKU pe3yabTaTOB JIA0OPATOPHBIX padOT U UX
aHalM3a; B) PEIICHUS MPUKIATHBIX 3a/lay; T) MpUMEHEHUs: (PU3NYECKUX 3aKOHOB IS
OOBSCHEHUI TPHUPOIHBIX TMPOIECCOB, SABJICHUM, PaOOThl TEXHUUYECKUX YCTPOMCTB H
TEXHOJIOTUYECKHUX MPOIIECCOB.

®du3rka UrpaeT UCKIIOYUTEIBHO BAaXXHYIO POJIb B TEOPETHUYECKOUW MOATOTOBKE
CHEIUATNCTOB  PasIWYHBIX  CHEIUaNbHOCTEeH. Pemenue  Qusmueckmx  3amad
CIIOCOOCTBYET ()OPMHPOBAHUIO Y CTYJCHTOB HMHKCHEPHOTO MBIIIIECHUS, 0€3 KOTOPOTO
HEBO3MOJKHA YCIIEIIHAs paboTa Ha JKEIEe3HOJOPOKHOM TPAHCIIOPTE, MPOMBIIIICHHBIX
MPEANPUATHASX U B APYTHX OTPACIIAX HAPOIHOTO XO3SUCTBA.

1.2. KommnereHuuu ody4yaromerocsi, popmupyemsbie
B pe3yJibTaTe 0CBOCHUS AMCUMIIIMHBI (MOTYJIA)

Nuaukartop Pe3yabTaThl 0CBOEHHSI Y4€OHOM 1M CIUNIMHBI

OIIK-1. CnocobeH pemaTe UWHXEHEPHbIE 3aJa4yd B TMPOPECCHOHANBHOM JESITENbHOCTH C
UCII0JIb30BAHUEM METOJIOB €CTECTBEHHBIX HAYK, MATEMAaTUYECKOTOaHaJIN3a U MOIEITUPOBAHUS

OIlK-1.2. [Ipumenser|3HaTh:

OCHOBHBIE TIOHSITUS U 3aKOHBI|- OCHOBHBIE (PU3MUECKUE SBICHUS, €AUHUIBI U3MEPEHUs (PU3NUECKUX
€CTECTBEHHBIX  HAayK  JUJIsl| BEJIMYMH;

peleHus NPEIMETHO-|- (hyHIaMEHTalbHbIE MOHATHS, 3aKOHbI M TEOPHUU KIJIACCHUYECKOH WU
npodUIBHBIX 3a7a4 COBPEMEHHOU (PU3UKU;

- OTIBITHbIE 0OOCHOBaHMsI OCHOBHBIX (PU3MYECKHX 3aKOHOB

YMmeTh:

- MPUMEHSATh METOJbl TEOPETUYECKOTO HCCIEeNOBAHUS (U3MUECKUX
SIBJICHHH, TIPOIIECCOB M OOBHEKTOB;

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

- aHAJIM3UPOBAThH PE3YIbTATHl UCCIIEIOBAHUS

Baaners:

- METOJaMH TEOPETHUYECKOTO HCCICHAOBaHMS (U3NYECKHUX SIBICHHIA,
MIPOIIECCOB U OOBEKTOB,;

- MeETOAaMn OKCIICPUMCEHTAJIIBHOT'O HNCCIICI0OBAHUA q)HSI/I‘IeCKI/IX
SIBJICHH, TIPOIIECCOB U OOBEKTOB,;

- MaTEMAaTUYCCKUMU METOJaMU PCIICHNA THUITIOBBIX 3a/1a4




OIIK-1.3. [Tpumenser
CCTCCTBCHHOHAYYHBIC MCTObI
TEOPETUYECKOTO u
AKCIEPUMEHTAIBHOTO
HCCIEeA0BaHUS 00BEKTOB,
MPOLIECCOB, SIBJICHUI;
MIPOBOJIUT SKCHEPUMEHTHI 110
3alaHHOM METOJIUKE u
AHAJIM3UPYET PE3YJIbTaThI

3HaTh:

- METOJIUKY TIPOBEJICHUS KCTICPUMEHTOB,

- OCHOBHOE 000pYyTIOBaHUE JIJIS TIPOBEACHHS SKCIIEPUMECHTOB;
- MaTeMaTUIEeCKHE METOIb 00paOOTKH TaHHBIX

YMmerh:

- IPOBOJIUTH (PU3HUECKUE U3MEPEHUS,

- 00pabaTeIBaTh Pe3ynbTaThl PU3NUECKUX U3MEPCHU;
- HpGIICTaBJISITB pe3y.HBTaTbI BKCHepI/IMeHTa

Baanern:

- METOJIMKOW TTOCTAaHOBKU (PU3MUECKOTO IKCIIEPUMEHTA,

- METOJlaMH pacyeTa MOTPEIIHOCTeH HW3MEpPEHUH IpU TPOBEIACHUHU
(U3HYECKOTO IKCTICPUMEHTA;

- HaBbIKaMH aHAJIN3a YKCTICPUMEHTATBHBIX JTaHHBIX

2. MecTo IMcUMIIMHBI (MOYJISI) B CTPYKTYpe 00pa3oBaTeibHOM NMPorpaMMbl
VYyebnas aucuuiuiiHa «®PuU3MKa» OTHOCUTCS K JUCHMIUIMHAM 00s3aTelIbHON
yacT bnoka 1 «/lucuumiuuel (MOIysn)» U SBISE€TCS 0053aTeIbHOMN I U3YUYCHUS.

Kon HaumeHoBaHue AW CHMIIIMHBI Koabl ¢popmupyemsbix
AUCHHUITHHBI KOMIIeTeHIUi, THIMKATOPOB
OcBanBaeMasi JMCUHMILIMHA
51.0.10 | duzuka | OIIK-1 (OIK-1.2, OIIK-1.3)
IIpenmecTByomue AU CHUIIHHBI
| Mucumninza mKonsHoro Kypea «Du3uKay \
JMCIUIIMHBI 0OCBaliBaeMble NApPaJJieJIbHO
| mer \
IMocaenywmme JUCHUIIMHBI
b1.0.15 Xumus OIIK-1 (OIIK-1.2, OIIK-1.3)
B3.01(T) Beinosnnenue W salmuTa BBIITYCKHOMN OTIK-1 (OTTK-1.2, OTIK-1.3)
KBaJIM()UKAIIMOHHOM paboThI

3. O0beM IMCHUIJIMHBI (MOIYJISI) B 3a4€THBIX €IMHUIIAX ¢ YKa3aHUEM KOJIMYeCTBA
aKaJeMHYeCKNX YaCOB, BbIIeJIeMbIX HA KOHTAKTHYIO padoTy 00y4arommxcs ¢
npenojaaBarejemM (M0 BUAAM Y4eOHBIX 3aHATHH) U HA CAMOCTOATEIBLHYIO padoTy

o0yyarImxcs

3.1. PacnpenesieHue o0 beMa y4eOHOii TMCHMIUINHBI HA KOHTAKTHYI0 padoTy ¢
NpenojaBaTejieM H CaMOCTOATEIbHYI0 Ppa00Ty 00y4aloIuXCs

Bun yuebHoi paboTbl Bcero gacos o Kypcsl
yuyeOHOMY IIaHy 1
OO61ast TpyA0€MKOCTh TUCHUTUTHHBIL:
- 4acoB 288 288
- 3aUETHBIX €qUHUI] 8 8
KonrakTHasi pa6oTa 00y4amommuxcs 314 314
¢ mpenoaasareseM (Bcero), 4acoB ’ ’
U3 Hee ayOumopHbvle 3aHAMUS, BCe20 31,4 31,4
B T.4..
JIEKITUA 12 12
MPAKTUYECKHUE 3aHATUS 8 8
nabopaTopHble paboThI 8 8
KA 0,8 0,8
KD 2,6 2,6




CamocTosiTe/IbHAs MOATOTOBKA K IK3aMeHaM 10.4 10.4
B NEePHUOJI IK3aMEeHANMOHHOI ceccru (KOHTPOJIb) ’ ’
CamocTrosiTe/ibHasi padoTa (Bcero), 4acon 246,2 246,2
B T.4. Ha BBINIOJIHEHUE!

KOHTPOJIbHON PabOThI 18 18
pacueTHO-rpaduueckoit paboThI

pedepara

KypCOBOH pabOTHI

KYPCOBOTO MPOCKTA

Busl npoMexxyToyHOTO KOHTPOJIS JK, 3a Ok, 3a
Texymuii KOHTPOJb (BUI, KOJIUYECTBO) K(2) K(2)

4. Copepikanue JMCUMILVIMHBI (MOYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM
(pa3genam) ¢ ykazaHueM OTBEJCHHOI0 HA HUX KOJMYECTBA AKAJAeMHYECKHUX YaCOB
U BUAOB YUeOHbIX 3aHATHIA

4.1. TemMbl U KpaTKoe co/iepKaHue Kypca

Tema 1. MEXAHUKA
1. OcHOBHBIC MOHATHS MEXAHUKH.
KunemaTtuka noctynareJibHOr0 M BpalmaTeJJbHOT0 IBUKEHH S
Pasmeproctu. Cucrema eaunun CH. Cuctema otrcuéra. MartepuanbHas TOYKA.
Paanyc BekTop. CxopocTs, yckopenue, [lepemenienue. Y paBHEHUST JBUKEHUS

2. /lunaMuka TBepaoro rejaa. 3akoubl HeroTOHA M BpaleHust

Nuepunanbable cucteMsl oTcuéra. [lepBbiid, BTOpon, TpeTuil 3akoHbl HbroTOHA.
JIlnvHaMuKa BpallaTtelibHOTO ABMXKEHUA. MOMEHT Ccuibl. MOMEHT uMIityiabca. MOMEHT
nHepiuu. Teopema Ilteitnepa. OCHOBHOM 3aKOH JUHAMUKHU BPAIIaTEIBHOTO JIBUKCHUS
B CJIy4a€ CHUCTEMBI TOYEK W B ciaydae TBEpAoro tena. CHilbl yHpyrocTd, TPEHMS,
CONPOTHUBJIEHUSI M TATOTEHUS. 3aKOH CyXoro TpeHus. 3akoH AmoHToHa. Cuia
conporuBieHus. 3akoH CTokca. JInHeiHsbIi 3akoH ['yka. 3aKOH BCEMUPHOTO TATOTEHUSI.
Brruncnenne BTOpoil KOCMUYECKON CKOPOCTH.

3. Padora u 3Heprusi. MOIHOCTH. 3aKOH COXPAHEHHUS YJHEPTUH B MEeXaHHUKe
ITone cun. KoHcepBaTMBHBIE W HEKOHCEPBATHMBHBIE CHUJIbI, IPUMEPHI.
[TorenuuanbHas oHeprus. [loTeHuuanbHas HSHEPrUsSs B TOJE CUJIT  TSDKECTH,
MOTEHIIMAJIbHAsT dHEprus ynpyro aehopmMupoBaHHOro Tena. KuHeTnueckass >HeEprus
TeJIa MPU MOCTYNATEIbHOM U BpAIlaTEIbHOM JIBUKCHUHU.

4. 3aKoHBI COXPAHEHUA UMITYJIbCA, MOMEHTA UMITYJIbCA.
OCHOBBI PeIITUBUCTCKON MEXaHUKH

Nmnynee. [locTymarel DUHIITENHA B CHEUUATIBHOW TEOPUM OTHOCHUTEIIBHOCTH.
[IpeoOpazoBanust ['anmnes B kimaccuueckoi mexanuke. [IpeoOpazoBanust Jlopenia.
CnenctBust u3 mnpeoOpaszoBanuii Jlopenna. ClloKeHHE CKOPOCTEH B CHEIHAIBHOM
TEOPUU OTHOCHUTENBHOCTH. PemdaruBucrckas aunamuka. [losmnas osHeprus Tena B
CHELUAIbHON TEOPUN OTHOCUTEIBHOCTH. JHEPIUs NOKOS, KWHETHYECKAsi SHEPIHsl Tena.
CBs13b pENATUBUCTCKON SHEPTUN U UMITYJIBCA.




Tema 2. JJEKTPUHYECTBO U MAT'HETU3M
5. DJIEKTPOCTATHKA. JJIEKTPUIECKOe MoJIe
3aKOH COXpaHEHUs AJIEeKTpuyeckoro 3apsiaa. 3akoH Kymnona. HanpsbxkéHHoCTb
anekTpudeckoro noss. [lpuHinun cynepnosunuu anekrpudyeckoro mnois. CuiioBble
JUHUU. OJIEKTPUYECKOE II0JI€ B IPOBOJHMKAX M JWIJNEKTpuKax. Teopema I['aycca.
IIpumepsl IPUMEHEHUS TEOPEMBI. DNEeKTpUYECKHUN JUIIOJIb. Bexrop
HOJIIPU30BAHHOCTH. BEKTOp 37IEKTPUUECKOIO CMEIIECHHUS.

6. Kongencaropbl. JHeprusi ¥ NOTEHIHMAJ JJTEKTPHIECKOT0 MOJIst
CBs3p TOTEHIMANAa W HaNpsHKEHHOCTH. [IpuHIMN  cymeprno3umuu ISt
MOTCHITMANA.  DKBHUIIOTCHIIMATBHBIC JIMHUUA. OJIEKTPOEMKOCTh TMPOBOJHHKA U
KoHJIeHcaTopa. [lnockuil konaeHcaTop. DHeprus KoHaeHcaTopa. O0bEMHAS MIOTHOCTh
SHEPTUH IEKTpUUecKoro nojs. CoequHeHHs] KOHIEHCATOPOB

7. I1oCTOSAHHBIN YJIEKTPHYECKHU TOK
3akoH OMa Juisi OTHOPOJAHOTO YYacTKa IIEMH. DJIEKTPUUYECKOE COMpPOTUBIICHHUE.
3akon Oma B muddepennuanpon Gopme. I.1a.c. 3akon Oma st HEOJHOPOIHOTO
ydacTka menu. 3akoH Oma i nosHo nenu. COeIMHEHHsS PEe3UCTOPOB. 3aKOHBI
Kupxroda. 3axon J[xoynsa — Jlena.

8. MarnuTHoOe 10JIe M ero XapaKTepUCTHKHU
BekTop MHIyKUMM MarHUTHOTO Mojs. JIMHMM MHAYKOUS MAarHUTHOTO ITOJIS.
[Tpuanun cynepniosunuu. 3akoH Amnepa. 3akoH buo — CaBapa — Jlamiaca, npumepsl
€ro NpUMEHEHHs. MAarHuTHbBIE MOMEHT BHUTKAa C TOKOM. lTeopeMa O LIUPKYJISLUUN
BEKTOpPa MarHUTHOM MHAYKIIMU. MarHuTHOE MOJIE B BEIIECTBE. BEKTOP HANIPsSIKEHHOCTH
MAarHATHOTO TOJIA.

9. duiekTpoMarHuTHast MHAYKUMA. CaMOMHAYKUIMS
Marnuthabii notok. [IpaBuiio Jlenua. MHaykTHBHOCTh. THIYKTUBHOCTH TOPOUA.
DHeprusi MarHUTHOroO moJid. [[elicTBME MArHUTHOIO MOJS Ha ABWXKYIIMICA 3apsin U
toku. Cunbl Amniepa u Jlopenna. PaboTta mo mepemenieHno mpoBOJHUKA C TOKOM B
MarHuTHOM noJjie. CucrteMa ypaBHeHU1 MakcBesa.

Tema 3. ®PU3UKA KOJIEFAHUI U BOJIH
10. Mexanu4yeckue M 3JIeKTPOMATHUTHBIE KOJIeOAHUS U BOJIHbBI

['apMoHnyeckue KojeOaHUsl. YpaBHEHHME U MPUMEPBl TAPMOHUYECKHX
OCLWJIJIITOPOB  (MAasATHUKU U DJIEKTPUUECKUI KOIeOaTenbHbI KOHTYp). ODHEprus
kojeOanuil. CBoOOAHBIE 3aryxarouide KoJieOaHus OCHWUISATOpAa C  IOTEPSIMHU.
BoinyxeHHble KojeOanus. AMIUIMTYAa U (pa3a BBIHYKJEHHBIX KojiebaHuil. Pe3oHaHc.
Cnoxenne koneOanuii. buenus. Buasl BonH. Ilnockas rapmonuueckas BojHa (JIJIMHA
BOJIHBI, BOJJHOBOE YHCJIO U BOJIHOBOM BEKTOp, a3zoBas CKOPOCTh, YPABHEHUE BOJIHBI).
BoaHOBOE ypaBHEHHE B TPOCTPAHCTBE.

11. Ontuka. UaTepdepenuus u 1udpakuus cBera
NuTepdepeHIIMOHHOE TI0JIE OT JABYX TOUY€YHBIX HCTOYHMKOB. OmbiT HOHTra.
Nurepbepomerp Maiikenbcona. MaTepdepennus B TOHKUX MmiieHKax. JudpakiuonHas
pewérka. [Tonspuzanus BosH. [lonsgpuzanusa cBeta npu OTpaXKEHUU U MIPEIOMIICHUH Ha
IpaHulE ABYX IUAJIEKTPUKOB. 3akOH Maitroca.



Tema 4. KBAHTOBASA ®U3UKA
12. KBanToBas npupoaa csera. ®orodpdexr
OcHoBHBIE 3aKkOHBI TeruioBoro usnydeHus. dororddexr u r¢pdexr KommnroHa.
KBaHTOBO-BOTHOBOH Jyann3M cBeTa. OCHOBHBIC 3aKOHBI TEIIJIOBOTO U3TYUCHHUS.

Tema S. CTATUCTHYECKASA ®PU3UKA U TEPMOJNHAMMUKA

OcCHOBHBIE TMOHATUA TepMOAMHAMUKHU. [lepBoe Hadyalo TEPMOAMHAMUKH.
NneansHblii Ta3. OCHOBHOE ypaBHEHUE MOJEKYJSIPHO-KMHETHUECKOW TEOPUM Ta30B.
VYpaBHEHUE COCTOSIHMS HIEalIbHOIO Tasza. PaclpenelieHHe SHEPruM IO CTENEHIM
cB0OOJBl MoJIeKyJ. Pacmpenernenue MoJieKysl HAEaIbHOTO ra3a IO CKOpPOCTAM H
sHeprusiM. Pabora, Temnora, BHYTpEHHSSI PHEPrusl rasza. 1-¢ Hayalio TepMOIUHAMHKH.
CraTuctrueckoe TOJKOBaHUE 2-TO Hayajda TEPMOJUHAMUKUA. DHTPONHS U HHPOPMAIIHSL.
Peanbnble rasel. YpaBHenue Ban-nep-Baanbca.

4.2. PacnpeneJieHHe 4acoB 10 BUJIAM M TeMaM ayJIMTOPHOI1 padoThl

Pa3znensl u Tembl Bcero Buibl yueOHBIX 3aHATUI
4acoB I10 KonraktHas pabora CP
yueOHOMYy | (AynuTopHas pabora)
I1aHy JIK JIb 113
Tema 1. Mexannka 96 4 4 3 85
Tema 2. Dj1eKTpUUECTBO U MAarHETU3M 97 5 4 3 85
Tema 3. ®usuka koxeOaHMid U BOJIH 33 2 1 30
Tema 4. KantoBas ¢usuka 32 1 1 30
Tewma 5. Cratuctudeckast pu3uka U TEPMOJIMHAMHUKA 16,2 16,2
KA 0,8
K9 2,6
KoHnTposib 10,4
HUtoro 288 12 8 8 246,2
4.3. TemaTuka NnpakTHYeCKHX 3aHATHUMH
Tema npakTU4eCcKoro 3aHsATUs KosmuecTBo yacoB
Tema 1. Mexanuka 3
Tema 2. DIEKTpUYECTBO U MarHETHU3M 3
Tema 3. ®usuka xonebdaHuii ¥ BOJIH 1
Tewma 4. KBanToBas ¢pusuka 1
Bcero no kypcy 8
4.4. TemaTuka JadopaTOpHbIX padboT
Tewma aGopatopHoit paboThHI KomuuectBo
4acoB
V3Mepenne MOMEeHTa HHEPIIMH MaXOBOTO KOJIECAa W CHIIBI TPEHHUS B OMOpax 2
Onpenenenne ko3 duinenTa BHyTPEHHEr0 TPEHUs )KUJKOCTHU 110 METO1y CTOKCA 2
OmnpeneneHre MOMEHTa HHEPIMH TeJla METOJIOM KPYTHIIbHBIX KoJIeOaHu! 2
OmnpeneneHne  €MKOCTH  KOHJIEHCATopa C  TOMOIIBI0  OaUTMCTHYECKOTO 5
rajbBaHOMeTpa
Bcero 8

4.5. TemaTuka KypcoBbIX padoT (IIPOEKTOB)
KypcoBsie paboThI (MPOEKTHI) y4€OHBIM MIIAHOM HE MPEAYCMOTPEHBI.
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4.6. TemaTKa KOHTPOJILHBIX PadoT

TemaTuka KOHTPOJIBLHOMH padoThl Ne 1
Kunemaruka noctynaTeabHOrO U BpAIllaTeIbHOTO JABUKEHUN;
JInHaMUKa MOCTYMATENBHOTO ABUKECHUS, 3aKOH COXPAHEHUSI UMITYJIbCA;
Mexannueckas padota, MomHoCcTh, KIT/I;
DJIEMEHTHI CeIUaIbHON TEOPUU OTHOCUTEIIBHOCTH;
JlnHamMuKa BpalaTeabHOTO ABUKCHUS,
MexaHuKa KUJIKOCTEN U ra30B; MEXaHUYECKOE HANIPSKEHUE, 3aKOH ['yKa.

TemaTuKka KOHTPOJBLHOMH PadoThI Ne 2
DIIEKTpOCTaTUKA
ITocTOsIHHBIN TOK
Marsetusm
KoseGanus u BOJIHBI

5. YueOHo-MeTOIUYECKOE 00ecTiedeHne 1JIsl CAMOCTOSITeIbHOMH PadoThl
o0y4aromuxcsi o JMCUUILINHE (MOXYJII0)

5.1. PacupenesieHue 4acoB 110 TeMaM U BUJIaM CAMOCTOATEIbHON padoThl

Paznenst U TeMBbI

Bcero gacos o
y4eOHOMY IIIaHy

Bun pabotst

Tema 1. Mexanuka 85 CaMoCTOATENbHOE  M3YyYEHUE  OTACIBHBIX  TEM
yueOHOIl JuTepaTypbl. BbINONHEHHE KOHTPOJBHOU
paboTsl. [loaroroBka Kk MpOMEXYTOUHOM aTTeCTallu
U TEKYIEMY KOHTPOJIIO 3HaHUH.

Tema 2. 85 CaMocCTOATEIbHOE N3YUYEHHUE OT/IEIbHBIX TEM

DJEeKTPUYECTBO u yueOHOI1 uTeparypsl. BelnonHenue KOHTPOJIbHON

MarHeTus3m paboTsl. IloaroroBka Kk IpOMEXKYTOUHOM aTTECTAllMU
Y TEKYIEMY KOHTPOJIIO 3HAHUM.

Tema 3. duszuka 30 CaMocTOATEIBHOE N3YYEHHUE OTAEIBHBIX TEM

KoJ1e0aHui 1 BOJIH yueOHOM IuTepaTyphl. BbInogHEHNE KOHTPOIbHOU
pabotsl. [ToaAroToBKa K MPOMEKYTOUHON aTTeCTallUU
Y TEKYIIEMY KOHTPOJIO 3HAHUM.

Tema 4. Ksanrosas 30 CaMocCTOATEIBHOE N3YYEHHUE OTIEIBHBIX TEM

¢uznka yueOHOM JuTepaTyphl. BblnoaHeHEe KOHTPOIbHON
pabotsl. [ToaAroToBKa K MPOMEKYTOUHON aTTeCTalluU
Y TEKYIIEMY KOHTPOJIO 3HAHUM.

Tema 5. 16,2 CaMocCTOATENBHOE N3YUEHHUE OTIEIBHBIX TEM

Cratuctuueckast yueOHOM IuTepaTyphl. BblnoaHeHE KOHTPOIbHON

¢duzuka " pabotsl. [ToaroToBKa K MPOMEKYTOUHOU aTTeCTallUU

TEPMOJUHAMUKA Y TEKYIIEMY KOHTPOJIIO 3HAHUI.

Bcero 246,2

5.2. IlepeyeHnb yueOHO-METOANYECKOT0 0O0eceYeHusl 1JIsl CAMOCTOSITe/ILHOI
padoTHI CTYIEHTOB C YKAa3aHHE MeCTa UX HAXO0KICHU:
- yueOHas muTeparypa — Oubimmoreka Qrmana
- METOJIMYECKHE PEKOMEHIAIMHU 0 BBIITOTHEHUIO KOHTPOJIHHOU padoThl — (hOH/T

OLCHOYHBIX CPCACTB,

- METOJIMYECKHE PEKOMEH/IAINHU TI0 CaMOCTOSITEILHOM paboTe — calT puinana.




6. @OoHJ OLIEHOYHBIX CPEACTB /A5 NPOBeIeHUsI IPOMEKYTOUYHOI aTTecTAlNu
o0y4yarumuxcs 1o AMCUUIIHHE (MOAYJII0)

Bup o1ieHOYHBIX CpesicTB \ KomanuectBo
Texkymmii KOHTPOJIb
KontponbHas padora 2
KypcoBast pabota (KypcoBOil IPOEKT) -
IIpomesKyTOUHBIH KOHTPOJIb
DK3aMeH 1
3auer 1

@DOH/JT OLICHOYHBIX CPEJICTB MPEJCTABIEH B MPUIIOKEHUH K paboydeil mporpaMme.

/. IlepeyeHb OCHOBHOI U JONOJHUTEIbHOM JIUTEPATYPbI

7.1. OcHoBHas JqUTEpaTypa

ABTODBI, 3ariaBue WUznaTenscTBO, TOI Komnnu-Bo
COCTaBUTEIH

JI1.1 | UBnues A /L. ®duszuka yueOnoe | Cankt-IlerepOypr : Jlaub, | DneKTpOHHBIH
nocobue mis By3oB / AJl. | 2022. - 676 c. - Pexum | pecypc
Wenues. - 3-e usm., ucmp. | mocryna:

U JIOI. https://e.lanbook.com/book/
200429
JI1.2 | I'paboBckmit Kypc  ¢usuku:  yue6. | Cankr-IlerepOypr DNEeKTPOHHBIN
P.1. mnmocooue W3narensctBO Jlanb, 608 c. | pecypce
Pexxum JoCTyma:
https://e.lanbook.com/book/
3178

JI1.3 | CaBenweB U.B. | Kypc obmeii ¢pusuku. B 3 | Cankr-IlerepOypr.:  Jlanb, | DneKTpOHHBIHA
1. Tom 1. Mexanuka. | 2019. + 436, 500, 320 c. pecypc
MonexysipHas Gpusnka Pexxum nocryma:

Tom 2. DnexrtpuyectBo u | https://e.lanbook.com/book/
MarHeTu3M. Bomnnsr. | 113944

Onruka https://e.lanbook.com/book/
Towm 3. KBanToBas ontuka. | 113945

Atomuas ¢usuka. usnka | https://e.lanbook.com/book/
TBeproro Ttena. Dusmka | 123463

aTOMHOT'O aapa u

AJIEMEHTApHBIX YaCTHI]

JI1.4 | bonynos E.H. | bazoBwiif kypc ¢usuku: | Cankr-IlerepOypr : | DNEeKTpOHHBIN
MexaHuka, MousekymsipHas | [ITVIIC, 2020. - 319 c. - | pecypc
¢u3nka, syeKTpocTaTuka, | Pexxum JIOCTyTIA:

HOCTOSTHHBIH https://e.lanbook.com/book/
ANEKTPUYECKUI TOK, | 156026
MarHeTusm, BOJIHOBasI
OIITHKA, AJIEMEHTBI
KBaHTOBOM MEXaHMKH,
aTOMHOW U SAEPHOM
(bu3HKY : y4eOHUK
7.2. lonoiHUTEIbHAS JIUTEPATYpPa
JI2.1 | KpaBueHko ®dusuka yaeOHUK © | MockBa N3paTenbcTBO | DIEKTPOHHBIN
H.IO. IIPaKTUKYM ]ISl By30B IOpaiit, 2020. - 300 c. - | pecypc
Pexum JIOCTYyTIA!
https://urait.ru/bcode/45082
1
JI2.2 | Ali3zeH10OH dusuka yueOHUK ¥ | MockBa W3narenbeTBO | DNEKTPOHHBIN
A.E. MPAKTUKYM JIJIS1 BY30B Opaiir, 2020. - 335 c¢. - | pecypc



https://e.lanbook.com/book/200429
https://e.lanbook.com/book/200429
https://e.lanbook.com/book/3178
https://e.lanbook.com/book/3178
https://e.lanbook.com/book/113944
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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/450821

Pexum JOoCTyma:
https://urait.ru/bcode/45050
4
JI2.3 | HukepoB B.A. | ®u3uka : yueOHMK U | MockBa : W3maTenbCTBO | DIEKTPOHHBIHA
MPAKTUKYM ]I By30B Opaiit, 2020. - 415 c. - | pecypc

Pexxum JOCTyTIA:
https://urait.ru/bcode/45029
3

8. [lepeyenn pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHMKALIMOHHOI CeTH
«HHTEepHET», HEOOXOAMMBIX /ISl OCBOEHHUS JUCHUILINHBI

1. OpunmansHelii callT Qpuinaia

2. DnexTpoHHas OUOIMOTEYHAs CUCTeEMa

9. MeToanyeckue yKa3aHusi 1J1s1 00y4ar0IIMXCS M0 0CBOEHHUIO TUCIUNIMHBI

B nponecce ocBOeHUS! TUCHUIUIMHBI CTYACHTHI JIOJDKHBI TOCETUTH JIEKIIMOHHBIE,
MPaKTUYECKUE U JIADOpATOpHBIE 3aHATHSA, IPOBOIUTH CAMOCTOSATEIBHYIO padoTy,
BBITIOJTHATH KOHTPOJIbHBIE Pa0OTHI, CIATh 3a4E€T U DK3aMEH.

JleknMOHHBIE 3aHATHS COCTABJISIIOT OCHOBY TEOPETHYECKOTO OOYYCHHS,
BKJIIFOYAIOT B Cce0S CHCTEeMaTHU3WPOBAaHHBIC OCHOBBI 3HAHWHA 110 JTUCIUILIMHE,
KOHIICHTPUPYIOT BHHUMAaHHE OOyYalomuXcsi Ha HauOoJee CIOXHBIX H  Y3JIOBBIX
Bompocax (u3uku. B xoae mekmuii mpernogaBaTens usjiaracT U pa3bsICHICT OCHOBHBIC,
HauOoJiee CIIOXKHBIC TOHSTHUS TEMBbI, a TAKXKE CBSI3AHHBIE C HEW TEOPETUYECKUE U
MPaKTUYECKUE MPOOJIEMbI, JaeT PEKOMEHJAlUU Ha BBIMOJIHEHUE CAMOCTOSITEIIbHON
paboTHI.

B xone nexuuii cTyieHTaM peKOMEHTyeTCsl:

- BECTH KOHCIIEKTUPOBaHUE y4eOHOTO MaTepHaa;

- oOpamaTh BHUMaHUE HAa KAaTETOPUU, TOJIOKEHHSI U 3aKOHBI, PACKPBIBAIOIINE
coJiepKaHUe T€X WIM UHBIX SIBJICHHUI U MPOIIECCOB, HAYUYHbIE BHIBOJBI M MPAKTHUECKHUE
PEKOMEHIAITNY TI0 X TPUMEHEHHIO;

- 3aJaBaTh TNPEMOJABATEII0 YTOYHSIONIME BOIMPOCH C IEIBI0 YSICHEHUS
TEOPETUYECKUX MOJIOKECHUH.

JI71s yCTIenrHOTO OBNIAJICHUST KypCOM HE0OXOMMO TOCeIaTh BCE JICKITUH, TaK Kak
TEMaTHYECKHI MaTeprajl B3aMMOCBSI3aH MEKIy COOOM.

[IpakTyeckue 3aHATHS - 3TO aKTHUBHas ¢opma yueOHoro mporecca. OHH
SBJISIFOTCSL ~ JIOTIOJIHEHUEM  JICKIIMOHHBIX KYpCOB M  CAaMOCTOSITEIBHOW  pabOThI
oOy4Jaronuxcsi, a Takke CpPeJACTBOM MPOBEPKHU YCBOCHUS MMHU 3HAHHM, AaBaEMbIX Ha
JIEKIIMM ¥ B TIPOIIECCE U3YyUCHUSI PEKOMEHAYEeMOM TuTepaTypsl. [IpakTudeckue 3aHsATUs
BKJIFOYAIOT B c€0s pelleHre 3a/1ay.

JlaGopatopHbie paboTHI - YydeOHOE 3aHATHE, B paMKaX KOTOPOTO OCYIIIECCTBIISICTCS
TOT WU WHOW HAYYHBIM JKCIIEPUMEHT, HAMPABJICHHBIA HA TIOJYYCHHE PE3YJIbTATOB,
MMEIOIINX 3HAYCHHE C TOYKMA 3PEHHUS YCIENTHOTO OCBOCHHS CTYACHTaAMH Y4eOHOM
MIPOTPaMMBlI.

[To pe3ynbpTaTaM mpoBeEHHON 1a00paTOPHOM PabOThl CTYAEHTOM BBITIOIHSAETCS
OTYeT, TJ¢ NPHBOIATCS BCE HEOOXOIUMBIC BBIUMCICHUS, 3aIlOJHICTCS TalauIa
pPE3yNbTaTOB WM JACTCS OIMCAHUE ONbITa C 00S3aTEBbHON 3aMHMChI0 XUMHYECKUX
ypaBHEHUH U BBIBOJAOB. Ka)Ayl0 BBINOJHEHHYIO JIa0OpAaTOpHYIO pabOTy CTYIEHT
00s13aH 3alUTUTh; HA 3allMTE CTYACHT JOJDKEH MOKa3aTh 3HAHHE TEOPUHM U METOJIOB
M3MEPEHUsI, WCIIONBb3yeMbIX B JaHHOW pabore; ymeTh (OpMyIUpOBATh U MOHUMATh
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BCTpEUaloluecs B JaHHOM paboTe 3aKOHOMEpPHOCTH; 3HATh OMPEICNICHUsI BCEX
BCTPEYAIONTUXCSI B pabOTe MOHATHA W BEIWYWH; YMETh AHAIM3UPOBATh U OOBSICHATH
MOJIyYEHHbIE PE3YJIbTATHl U (POPMYITUPOBATH BHIBOIBI.

BaxHoll 4acThlO CaMOCTOATENIBHOM pabOThl SBISETCA YTEHUE Y4YCOHOU U
Hay4yHOM JuTepaTypbl. B paMkax caMOCTOSITENIbHOW paOOThl CTYAEHT JOJIKEH
pPaccMOTPETh TEOPETUYECKUI MaTepHrall, KOTOPbI HE BBIHOCUTCS Ha JIEKIIMOHHBIN KypC.

YacTpio caMOCTOSITEIbHON pabOThI SIBISIETCS BBHINOJIHEHHE KOHTPOJIBHBIX PadoT.
[Ipexkne 4YeM BBINOJMHATH 3aJaHUS KOHTPOJIBHOM pPabOThl, HEOOXOJUMO H3YUYUTh
TEOPETUYECKUI MaTepHall, O3HAKOMHUTBCA C METOJWYECKUMH YKa3aHUSAMH 110
BBITIOJTHEHUIO KOHTPOJBHON padoThl. KoHTpombHAs paboTa BKIIOYAET TEOPETUUECKYIO
U TPaKTHUYECKYI0 4acThb. B paMkax NpakTUYECKOW YacTH CTyJEHTaM HEOOXOJHMO
PELINTH 33/1a4M, CTPYIIIIUPOBAHHBIE TIO pa3/IeiaMm.

BrinonHeHne 1 3aiuTa KOHTPOJIbHBIX PA0OT SBJISIIOTCS HEMPEMEHHBIM YCIIOBUEM
JUTSL TOTTYCKa K 3a4eTy, dk3aMeHy. Bo Bpems BBIMOTHEHUS KOHTPOJIBHBIX pab0OT MOKHO
MOJYYUTh TPYNIIIOBBIC WIIM UHAWBUAYATbHbIC KOHCYJIbTALIMN Y TPEMOAABATES.

[ToaroroBka K 3a4eTy, 3K3aMEHY NPEANOJIaraer:

- U3YYECHUE PEKOMEHYEMOW JINTEPATYPHI,

- U3YYEHHUE KOHCIIEKTOB JICKLU;

- BBIIIOJTHEHUE KOHTPOJIbHBIX padoT.

10. ITepeyenb nHGOPMANUOHHBIX TEXHOJIOT U, IPOrPAMMHOIO0 o0ecrieyeHHsl U
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM, HCIOJIb3YeMbIX
MPHU OCYLIECTBJICHUM 00Pa30BaTeJIbHOI0 MPOLECCa MO IMCHUIINHE
[IporpammHoe  obOecrnieueHre JUisi  MPOBEACHHUS  JICKIMM, JIEMOHCTpallUU
npesenTaiuii: Microsoft Office 2003 u BeIIIIE.
IIpodeccuonanbubie 0a3bl JAHHBIX,
HCII0JIb3yeMble /ISl H3yUeHH sl JUCHUILINHBI (CBOOOTHBIN 0CTYIN)
1. Undopmanuonnas cuctrema «EamHOoe OkHO gocTtyna K HH(DOPMaAIMOHHBIM
pecypcam» - http://window.edu.ru/catalog/resources?p_rubr=2.2.74.6

11. Onucanune MaTepuaJbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI 1JIA
OCYLIEeCTBJICHHS 00pPa30BaTEJbLHOI0 MPOLECCa M0 AUCHMILIMHE

11.1. TpeOoBaHus K ayAUuTOPUAM (IIOMELIEHUSAM, KAOUMHETaAM) J1JIs1
NPOBe/IeHNS 3aHATHI ¢ YKa3aHHUEM COOTBETCTBYIOIIEr0 OCHAIICHUSA
YyebHast ayauTopus JUisl TPOBEACHHUS YYEOHBIX 3aHSATHUN, MPETyCMOTPEHHBIX
porpaMmoi creunanurera (IPOBEACHUE 3aHIATUN JIEKIIMOHHOTO THIA, 3aHSATUN
CEMHUHAPCKOTO THMA, TPYIIOBBIX W HHAWUBUAYAIbHBIX KOHCYJIbTAllUW, TEKYLIErO
KOHTPOJISI U TIPOMEKYTOUHOM aTTectarun) - ayautopus Ne 401. Criernann3upoBaHHast
MeOesb: CTOJIbI yUeHUYECKHe - 32 MIT., CTYJbsl YYCHHUECKHUE - 64 IIT., J0CKa HACTEHHAs
(menoBas) - 1 mT.,, cron mpenoaaBarens - | IIT., CTyl mnpenojasarenss - 1 ImT.
TexHuyeckre cpeacTBa OOYUCHHS: IEPEHOCHOW »JKpaH, TMEPEHOCHOM MPOEKTOP,
HOYTOYK.  YueOHO-HarIsAHbIE  MOCOOMS,  OOECIeUMBAIOIINE  TEMaTHYECKUE
WJUTIOCTPALIUM, COOTBETCTBYIOLIME pabodeil mnporpaMMme JIUCHUIUIMHBI - KOMILJIEKT
npe3eHTaui (XpaHuTcs Ha kadenpe).

11.2. IlepeyeHnb J1aGOPATOPHOTO 00OPYI0BAHUSA
VYuebHas ayautopus Uisl TPOBEACHHUS YYEOHBIX 3aHSATHUN, MPETyCMOTPEHHBIX
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MPOrpaMMOii crienuanuTeTa (MIPOBECHUE 3aHATHH CeMUHApCKOro Tuma) - JlabopaTopus
«®Duzukay, aynutopus Ne 312. CnenumanusupoBaHHas MeOesb: CTOJbI yueHndyeckue - 11
IIT., CTYJIbsl yueHnuyeckue - 30 mrT., Jocka HaCTeHHas - 1 WIT., cToa npenoaasaTess - 1
IT., CTYJ mpenojasarens - 1 wmT. JlabopaTopHoe oOopyAoBaHUE: CYHIMIBHBIN mIKad
CHOJI - 1 wr., aMmnepmMeTp I€MOHCTPAlMOHHBIA - 1 IIT., BECbl HACTONbHBIE - | WIT.,
BEChl TEXHHUYECKHUE C pa3HOBECaMH - | MIT., yHUBEpCadbHbIN UCTOUHUK nuTaHust Y UI1-2
- 1 mr., wnacoc Komosckoro, ammapar Kiemma-/lezopma, Tepmomerp
JEeMOHCTpaMOHHBIN - 1 1mr. JlaboparopHbie cTeHabl: «V3ydyeHne COOCTBEHHBIX
KOJeOaHU TMPY>KUHHOTO MasiTHUKa», «CHSTHE BOJIbT-aMIIEPHBIX XapaKTEPUCTUK
ANIEKTPOHHOM JaMIib», «OmpeneneHue TOPU30HTAIbHOW COCTaBIIAIONIEH BEKTOpa
HaIPSHKEHHOCTH MAarHUTHOTO TMOJS 3emMiin», «VI3ydeHHe 3aKOHOB BpallaTEIbHOIO
IBYKEHUD», «OnpeneneHue OTHOWEHUS TEIII0EMKOCTeN Bo3ayxa MerogoM KiemmHa-
JlesopMay, «3HAKOMCTBO C paboOTON 3IEKTPOHHOrO ocimuiorpada», «3mepenue
MOMEHTa WHEPIMM MaxOBOIO KoOJjieca W CWJIbl TpeHHs B omnopax», «OnpeneneHue
Kod(uIMeHTa BHYTPEHHETO TPEHUS KUAKOCTU MO METOJY CTOKca», «OmpenereHue
MOMEHTA MHEPIIMH TeJla METOJI0M KPYTHIIbHBIX KoieOanuit», « CHATHE BOJIbT-aMIIEPHBIX
XapaKTEPUCTHK CEJIEHOBOTO U TEPMAaHUEBOI0 BBIIPAMHUTENEH», «ONpeneneHue eMKOCTH
KOHJIEHCATOpa C IOMOIIBIO OAJUTMCTUYECKOTO TalibBaHOMETpay, «3MepeHue ynenbHou
WHTETPAJIbHON UYYBCTBUTEIBHOCTA M CHSTHUE BOJIBT-aMIIEPHON XapaKTEPHUCTUKH
¢dboTtosnemenTa ¢ BHyTpeHHeM GoTodPdekToM GoToconpoTuBiIeHuUs », «OnpenencHue
JUIMHBI CBETOBOW BOJIHBD), «OIpeieNieHre KOHIEHTPAM BOJHOIO pacTBOpa caxapa Io
CpPEeICTBOM THoJisipuMeTpay, «OmpeaeneHue paanyca KpHBU3HBI JIMH3bI C MOMOIIBIO
kojel, HpIOTOHA, MONMYy4EeHHBIX B MOHOXPOMAaTHYECKOM cBeTe», «OnpeneneHue
MoKa3aTelssl NPeJOMIIEHHsI CTeKJa C MOMOIIBI0 MHUKpocKomnay, «OmnpeaeseHne 3akoHa
Maunrocay. YueOHO-HarIagabeIe T0COOUS - KOMIUIEKT IUIAKaTOB.
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IIpuioxkenue k padoyeil nporpamme

®OHJT
OIIEHOYHBIX CPEJCTB

10 Y4eOHOM IMCHHUIIIHHE

OU3NKA
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1. IlepeyeHb KOMIIETEHUIMI € YKa3aHMEM 3TaNoB UX (popMUPOBaAHUA
B IpoLecce 0CBOCHHUS Y4eOHOM TN CUUIIHHBI

1.1. Ilepeyenb KOMIIETEHIIM A
OIIK-1. CnocobeH pemaTh HWHXCHEPHBIC 3adaud B IpodecCHOHaTbHOU
JEATEIbHOCTU C HCMOJIb30BAHUEM METOJIOB E€CTECTBEHHBIX HAyK, MaTeMaTHYECKOTO

dHaJIn3a U MOACINPOBAHUA.

Nupukarop OIIK-1.2. [IpuMeHsieT OCHOBHBIE MOHSATHS U 3aKOHBI €CTECTBEHHBIX
HaYK JJI peUIeHHs IPeIMETHO-TIPOMUIIbHBIX 3a/1a4.

HNuaukatop

SIBJICHUIM;
pEe3yJIbTATHI.

1.2.

OIIK-1.3.

IMPOBOJUT OIOKCIICPUMCHTBI

[Ipumenser

€CTECTBEHHOHAYYHbIE
TEOPETHYECKOTO M  AKCIIEPUMEHTAJIBHOTO HCCIEAOBaHUS OOBEKTOB,
[0 3aJaHHOM METOAMKE W AHAIM3UPYET

METO/TBI
MIPOIIECCOB,

Jrtansbl GopMUPOBAHUSS KOMIIETEH M

B IpoLecce OCBOEHMsl Y4eOHOI N CIUIITHHBI

HaunumeHnoBanue 3Tama

Conep:xanue 3Tana
(BuabI yueOHOM padoThI)

Koabl popmupyembix
Ha Tane KOMIIeTeHIH,

WHIHKATOPOB
Oran l. ®opmupoBanue | Jlekuu, camocrositenbHas padoTa OIIK-1 (OIIK-1.2,
TEOPETHYCCKOM 0a3bl SHAHHUI CTYJCHTOB C TEOPETHUYECKO 0a3oii, OIIK-1.3)

MMPAKTUYCCKHUC 3aHATHA

Oran 2. ®opMuUpoBaHUE YMEHUI

HpaKTI/I‘leCKI/IC 3aHATHUA n

OIIK-1 (OIIK-1.2,

3HAHUW U YMEHUH

BBIIIOJIHEHUE J1JAOOPATOPHBIX paboT OIIK-1.3)
Oran 3. ®opMUpoBaHHE HABLIKOB | BhIOTHEHNE KOHTPOJIBHBIX paboOT OIIK-1 (OIIK-1.2,
IIPAaKTUYECKOr0  MCIOJb30BaHUA OIIK-1.3)

Ortan 4. [lpoBepka ycBOEHHOTrO | 3amMTa  KOHTPOJIBHBIX  paborT, OIIK-1 (OIIK-1.2,
MaTtepuaia 3a4eT, HK3aMEH OIIK-1.3)
2. Onucanne nokasarese 1 KpUTepUeB OLCHUBAHUS KOMIIETCHIMIA HA

PA3JMYHBIX JTAallax UX (l)OpMPIpOBaHI/Iﬂ, OIIHMCAaHHC IIKAJ OICHUBAHUA

2.1. lloka3aTeJin M1 KPUTEPHH OLIEHNBAHUS KOMIIETEHIMIA
HA Pa3JIMYHbIX 3Tanax ux popMupoBaHus

Oran Kon [Tokaszarenu Kpurepun CrniocoObl onieHKH
dopMHpOBaHUS | KOMIIETEHIIMH, OLICHUBAaHMS
KOMIIETEHINH MHIMKATOpa KOMITIETEHITNH
Oran l. OIIK-1 - IIOCEIICHHUE | - HAJIMYUE KOHCIIEKTa | y4acTue B
dopMupoBaHue (OIIK-1.2, JEKIMOHHBIX M| JEKIMM 10  BCEM | IUCKYCCHH
TEOPETUYECKON OIIK-1.3) MIPaKTUYECKUX T€MaM, BBIHECEHHBIM
0a3nl 3HAHUH 3aHSATHI; Ha JICKIIMOHHOE
- BeJICHUE| 00CYXKJIeHHE;
KOHCIIEKTa
JICKITUI;
Oran 2. OIlK-1 - BBIIOJHEHHE | - 3aJa4d  PEIIEHBI | - HaIlCaHUe
dopmupoBaHue (OIIK-1.2, | nabopaTopHBIX BEPHO oTyeTa o
yMeHUH (pelieHne OIlK-1.3) pabor; - 3aanus | 1abopaTOpHBIM
3a/1a4u 1o - peleHue 3ajay | JJabopaTopHBIX pPaboT | paboTam u
oOpasiry) MPaAKTUYECKOTO BBITIOJTHEHBI B TIOJTHOM | PEIICHUE
3aHATHSA o0Beme TUIIOBBIX 3a/1a4y Ha
MPAKTHYECKHUX
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3aHATUAX
Oran 3. OIIK-1 - Hajau4ue | - KOHTPOJIbHBIE | KOHTPOJIbHBIE
dopMupoBanue (OIIK-1.2, MPaBUIILHO paboThI UMEIOT | paboThI
HAaBBIKOB OIIK-1.3) BBIITOJIHCHHBIX ITOJIOKUTENBHYIO
IIPAKTUYECKOTO KOHTPOJIbHBIX PELEH3H1I0 u
HCII0JIb30BAaHUS pabot JIOIIYILIEHBI K 3alUTe
3HAHUM U YMEHUH
Oran 4. IIpoepka OIIK-1 - yCHEIIHAas | - OTBETbl Ha BCE | YCTHBIM OTBET
YCBOEHHOTO (OIIK-1.2, 3aImTa BOIIPOCHI o
Marepuana OIIK-1.3) KOHTPOJIBHBIX KOHTPOJIBHBIM
pabor; paboram;
- 3a4ET; - OTBETHI Ha BOIIPOCHI
- 9K3aMeH 3a4era;
- OTBETHI Ha BOIIPOCHI
9K3aMEHAIlMOHHOT O
ounera

2.2. Kpurepum oneHUBaHHUs KOMIIETEHIMH 10 YPOBHIO X ¢(hOPMUPOBAHHOCTH

Kon YpoBHU CHOPMHUPOBAHHOCTH KOMITCTCHIIHIA
KOMIICTCHIIMH, 0a30BbIH CpeaHuii BEICOKHH
WHJIUKATOP
OIIK-1 3HaTh: 3HaTh: 3HaTh:

(OIIK-1.2) - OCHOBHBIE | - OCHOBHbIE ()M3MUECKHE | -  OCHOBHBIE  (hU3HUECKUE
dbusznuecKue SBICHUS, | SIBICHHUS, €JIMHUIIBI | SBJICHUS, CAMHUIIBI U3MEPEHUS
€IUHUIIBI M3MEPEHUs | U3MepeHus (GU3NYECKUX | (U3UYECKUX BEIHYNH,
(U3HYECKUX BEIMYMH. | BEJIMYUH; - (yHIaAMEHTAILHBIC TOHSTHS,
YMmerh: - ONBITHbIE OOOCHOBAHUS | 3aKOHBI u TEOpUHU
- MPUMEHSTh METOJBI | OCHOBHBIX (PH3UYECKHX | KIIACCHYECKOW M COBPEMCHHOM
TEOPETUYECKOTO 3aKOHOB. (busuky;

HCCIICIOBAHUS YMeTh: - ONBITHBIE  0OOCHOBAHUSA
(GU3HYECKUX SBJIICHUM, | - TPUMEHATh METObl | OCHOBHBIX (bu3HIeCcKuX
MIPOIIECCOB U | TEOPETHYECKOTO 3aKOHOB.
00BEKTOB. HCCIIeIOBAHUS YMmeTh:
Baanersn: bu3ndecKux  SIBJICHUH, | - MIPUMEHSATH METOJIbI
- MaTeMaTHYeCKHMH | TPOIECCOB U OOBEKTOB; TEOPETHUUECKOTO UCCIIEI0OBAHMS
METOJaMH  PEIICHHS | - TPUMEHSITh METOMbI | PU3NUECKHUX SIBJICHUH,
THIIOBBIX 3a]1a4. AKCIIEPUMEHTAIBHOTO MPOIIECCOB U 0OBEKTOB;
HCCIIeIOBAHUS - MIPUMEHSATH METOJIbI
buznyecKux  SBIEHUH, | SKCTIEPUMEHTAILHOTO
MPOIIECCOB U OOBEKTOB. HCCIICIOBAHUS (buznIecKux
Baagernb: SIBJICHUM, IPOLIECCOB "
- METOJaMH | 0OBEKTOB;
AKCIEPUMEHTAIBHOTO - aHaJU3HMPOBATh PE3YyJbTATHI
HCCIIeIOBAHUS HCCIICIOBAHUS.
buznuecKux sBiaeHuY, | BiageTn:
MIPOIIECCOB U OOHEKTOB - METOJaMH TEOPETUYECKOTO
- MaTEeMaTUYCCKHMH | HCCISIOBaHUS buznuecKux
METOAaMH perieHus | sIBICHUH, MPOIIECCOB u
TUIIOBBIX 3a]1a4. 00BEKTOB
- METOIaMH
SKCHEPUMEHTAIBHOTO
HCCIEeN0BaHUs buznyecKux
SIBJICHUH, IIPOLIECCOB 151
00BEKTOB
- MaTeMaTUYCCKUMU METOJaMU
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pElIeHUs TUTIOBBIX 3a7a4.
OIIK-1 3HaTh: 3HaTh: 3HaTh:

(OIIK-1.3) - METOAMKY | - METOJIUKY TPOBEACHHS | -  METOAMKY  IPOBEICHHS
MIPOBEICHUS IKCIIEPUMEHTOB IKCIIEPUMEHTOB
SKCIIEPUMEHTOB. -OCHOBHOE -OCHOBHOE O00OpYy/IOBaHUE IS
YMerth: o0opyaoBaHue JUTSL | TIPOBEICHUSI SKCIIEPUMEHTOB
- MIPOBOJUTH | MPOBEACHHUS - MareMaTH4eCKHe MEeTOJbI
busnueckue AKCIIEPUMEHTOB. 00pabOTKH JaHHBIX.
U3MEpEHUs. Ymern: Ymers:

Baaners: - IPOBOJUTH (PU3UUECKHE | -  MPOBOJAUTH  (pU3MUECKHE
- METOJIUKOHN | U3MEPEHHUS U3MEpeHUs
MMOCTaHOBKH - oOpabaTeiBaTh | - 00pabaThIBaTh pPe3yJIbTaThI
¢du3ugeckoro pe3yabTaThl (U3NYECKUX | (U3NUECKUX U3MEPCHUN;
JKCIIEPUMEHTA U3MEpEeHUi. - TPEACTaBISATh PE3yJbTaThl
Baagern: DKCIIEpUMEHTA.
-METOJAUKON IOCTAaHOBKH | Biaamers:
buznIecKoro -METONKOM MMOCTAHOBKH
HKCIIEPUMEHTA (hU3MYECKOT0 SKCIepPUMEHTa
-METO/IaMHU pacuera | -MeToAaMu pacuera
MOTPeNIHOCTeN MOTPEIIHOCTEeN U3MEPEHHH PU
WU3MEpEeHUI IIPH | IPOBEICHUHT (U3HIECKOTO
MIPOBEJICHUU JKCIIEPUMEHTA.
bu3HIeCcKoro - HaBBIKaMU aHamM3a
HKCIIEPUMEHTA JKCIIEPUMEHTAIbHBIX TAHHBIX.

2.3. Hkanabl oueHuBaHus GopMUPOBAHNSA UHIUKATOPOB JA0CTHKEHUSA

KOMIIeTeHII NI

a) lllkana oneHUBAHUS IK3aMeHA

[IIxana orteHnBanus

Kputepuu onieHnBanus

OICHKA «OTJIHUYHO»

Bce wWHIUKATOpPBHl JIOCTHKCHHH KOMIIETEHIMM C(QOPMHUPOBAaHBI Ha
BBICOKOM YPOBHE M CTYIE€HT OTBEUYAET HA BCE JOIMOJIHUTEIBHBIE BOIPOCHI.
Teopernueckoe coaepkaHue IUCHUIUIMHBI OCBOEHO IOJHOCTBIO, 0€3
npo6enoB. CTyAeHT AEMOHCTPHPYET IIOJHOE COOTBETCTBHE 3HAHMUH,

YMEHUH M HaBBIKOB IIOKA3aTeIsIM M KPUTEPUSAIM  OLICHMBAHUSA
UH/WKATOPOB  JIOCTWXKEHUS  KOMIETEHIIMM  Ha  (OpMHUPYEMOM
JUCHUIUIMHON ~ ypoBHe. OmnepupyeT NpUOOPETEHHBIMU  3HAHUSIMU,

YMEHUSIMH W HaBBIKAMU, B TOM 4YHCJI€ B CHUTYyalUsX MOBBIIICHHON
cioxxHocTH. OTBEeUaeT Ha BCE BOMPOCHI OmiieTa 0€3 HaBOASIINX BOPOCOB
CO CTOPOHBI MpenojaBaTens. He MCOBITBIBACT 3aTpyIHEHUI MPH OTBETE
Ha JIONOJIHUTEJIbHBIE BOIIPOCHI. 3a/1auy pelni NpaBUiIbHO.

OICHKA «XOpoLmio»

OnuH MHAUKATOP JOCTHKEHHS] KOMIIETEHIINH C()OPMUPOBAH HA BHICOKOM
YpOBHE, a IPYrol MHAUKATOP JOCTHIKEHUS KOMIETEHIIUU C(POPMUPOBAH
Ha CpeJTHEM YPOBHE;

- BCE WHAMKATOPHl JOCTHUKEHHM KOMIIETEHIMH Cc(OpMHpOBaHBl Ha
CpeHEM YpOBHE, HO CTYACHT apryMEHTHPOBAHHO OTBEYAaeT Ha BCE
AOIIOJIHHUTECIIBHBIC BOITPOCHI;

- OZIH UHJIUKATOP JOCTHKEHUIN KOMITIETEHIIUU COPMUPOBAH HA CPETHEM
YpOBHE, a Ipyroil Ha 6a30BOM ypOBHE, HO CTY/ICHT YBEPEHHO OTBEUAET Ha
BCE  JIOTIOJIHUTEIbHBIE  BOMPOCHL.  TeopeTHueckoe  CoJepKaHue
JTUCIUTIIMHBI ~ OCBOGHO  TIOJHOCTBIO, 0e3  mpobOenoB.  CryneHT
JIEMOHCTPHUPYET TMOJIHOE COOTBETCTBHE 3HAHHMA, YMEHMA U HABBIKOB
IMOKa3aTcjIsiIM MW KPUTCPUAM OLCHHUBAHWA HWHAHUKATOPOB JOCTUKCHHA
KOMIIETEHIIMK Ha (POPMUPYEMOM JUCHUIUITMHON ypoBHe. Omepupyet
HpI/IO6peTeHHI)IMI/I SHaHWSIMHU, YMCHUSIMHU W HAaBBIKAMH, €TI0 OTBET
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MPEJCTABISAET IPAMOTHOE U3JI0KEHHE y4eOHOro MaTepuaa Mo CyIecTBy;
OTCYTCTBYIOT CYILIECTBEHHbIE HETOUHOCTH B ()OPMYJTUPOBAHUU MOHSTHIA;
IIPaBWJIbHO IPHUMEHEHBbl TEOPETUYECKUE TOJIOKEHUS, MOATBEPKIACHHbBIE
npuMepamu. Ha paBa TeopeTMdeckumx BOIpoca CTYAEHT Jal IOJIHbIE
OTBETHI, HA TPETHH - IIPU HABOASIIMX Bompocax mpernoxaasarens. [Ipu
OTBETE HA JOMNOJHHUTEIbHBIE BOIPOCHl JOMYCKAET HETOYHOCTH. 3ajady
pemmI.

OIICHKAa
«YHOOBJICTBOPUTEIIEHO»

Bce wuwHAMKATOPBI JOCTMXKEHUH KOMIIETEHIIMM CQOPMHUPOBAHBI Ha
0a30BOM ypOBHE;

- OJIMH WHMKATOP JOCTH)KEHUS KOMIIETEHIIMUA C(HOPMHUPOBAH HAa Ha30BOM
YPOBHE, IPYroi Ha CpPeHEM YPOBHE, HO CTYACHT 3aTPYAHSETCS OTBETUTH
Ha  JIOTIOJIHUTEIBHBIE  BOMPOCHL.  TeOpeTHYecKoe  COJepIKaHue
TUCIUIUIMHBI ~ OCBOEHO  YacTHUYHO, HO MpoOJIeMBbl HE  HOCAT
NPUHIUIHATBHOTO Xxapaktepa. CTyIeHT JEMOHCTPHPYET HEIOJIHOE
COOTBETCTBUE 3HAHWN, YMCHHMI M HABBIKOB IMOKA3aTEISIM U KPUTEPHUSIM
OLICHUBAHMSI MHINKATOPOB JIOCTHKCHHUS KOMIIETEHIIMHA Ha (POPMHUPYEMOM
TUCIUIUIMHOW ~ YpPOBHE:  JIOMYCKAIOTCS ~ 3HAYUTENBHBIE  OIIMOKH,
MPOSIBIISIETCS. OTCYTCTBHE 3HAHWUW IO PSIy BOMPOCOB. 3aTPYIHSACTCS
OTBEYATh HA JIOMOJIHUTEIbHBIE BOMPOCHI. 3afauy pemmi Ha 50%.

OIICHKa
«HEYHOBJICTBOPUTCIIBHO»

WNHauKaTopel TOCTHKEHUS KOMIETEHIUH C(HOPMHPOBAHBI HAa YPOBHE
HUKe 0Aa30BOr0 M CTYACHT 3aTPYIHSAETCS OTBETUTH HA JOIMOJIHUTEIbHbBIE
BOIIpOCHL. TeopeTnyeckoe colep:KaHue TUCHUIUIMHBI OCBOCHO YaCTUYHO.
CTryaeHT JEeMOHCTPUPYET SBHYKO HEJOCTaTOYHOCTh WM TOJHOE
OTCYTCTBHE 3HAaHUM, YMEHHM M HAaBBIKOB Ha 3aJaHHOM YpPOBHE
c(hOpPMUPOBAHHOCTH UHIMKATOPOB TOCTHKEHHUSI KOMIIETCHIINH.

0) Illkana oneHUBAHHUS 3a4eTa

[IIxaa onieHnBaHus

Kputepuu oniennBanus

3aureHo

Bce mHIUKaTOPHl TOCTHKEHUH KOMIIETEHIIMM C(OPMUPOBAHBI Ha YpOBHE
HE HIDKe 0a30BOTO U CTYJCHT OTBEYAET Ha JOTOIHUTEIbHBIE BOIIPOCHI.
CryneHr:

- IPOYHO YCBOWJI MTPEyCMOTPEHHBII MPOrpaMMOi MaTepuat;

- IPaBUIILHO, APTYMEHTUPOBAHO OTBETHII Ha BCE BOIIPOCHI;

- TOKa3aj TIy0OKHe CHUCTEeMaTH3MPOBAaHHBIE 3HAHMS, BIAJEET NMpUEMaMH
pacCyKICHHS W COIMOCTABIISACT MaTepHUal U3 Pa3HBIX MCTOYHHKOB: TEOPHIO
CBSI3bIBA€T C IMPAKTHKOM, APYIMMHM TE€MaMH JaHHOTO Kypca, Ipyrux
M3Yy4aeMbIX MTPEIMETOB;

- 6e3 o1MOOK BBHINOJIHMII MPAKTHUECKOE 3aJJaHNe

He 3aureno

Bce mHIUKATOPHI TOCTHKEHUH KOMITETEHIIMM C(POPMHUPOBAaHBI Ha YPOBHE
HIDKe 0a30BOrO M CTYAEHT 3aTPYIHSETCS OTBETHTh Ha JONOJHHUTEIbHbIE
BONIPOCHL. BpIcTaBnsieTcss CTyAeHTy, KOTopelii He cmpaBuwica ¢ 50%
BOMNPOCOB U 3aJaHUi OuiieTa, B OTBETaX Ha JAPYrHe BOIPOCH JOMYCTHUI
CyliecTBeHHbIe OmMOKkH. He MOKeT OTBeTHTh Ha JONOJHHUTEIbHBIC
BOINPOCHI, IPE/JIOKEHHBIE MPENOAABATEIIEM.

B) lllkasa oneHMBaHUsI KOHTPOJILHBIX padoT

[Ixaa onteHnBanus

Kpurepun onienuBanus

3aureHo

Bce mHamKaTOphl TOCTHXKEHUH KOMIIETEHIIMU COPMUPOBAHBI HA YPOBHE
He Hmke 0a3oBoro. J[aHbI OTBETHI Ha BCE TEOPETHUYECKHE BOMPOCHL. Bce
pacyeThl BHITIOIHEHBI BEPHO U UMEIOT HEOOXOAMMBIE TOSCHEHUS

He 3aureno

Bce mHAMKATOpHl AOCTMKEHWH KOMIETEHIIMH C(OPMHPOBAHBI Ha yYpPOBHE
HKe ©OasoBoro. B pacderax JomymieHbl OHIMOKH, HEOOXOAMMBIE
MOSICHEHUSI OTCYTCTBYIOT, HMEIOTCS OIIMOKH B TEOPETUUYECKHUX BOIIPOCAX.
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3. TunoBbie KOHTPOJIbHbIE 32JaHUS M HHbIE MATEPHAJIbI, HE00X0AUMBbIe JJIs1
OLICHKH 3HAHMH, YMEHUH, HABbIKOB, XapPAKTEePU3YIOLIHUX ITaNbl (opMUpPOBAHUSA

KOMIIeTEeHIIUH
Kon Otanbl HOPMUPOBAHHS TumnoBsie 3a7aHUs
KOMIICTEHIIUH, KOMIIETEHIUU (oLIeHOYHBIE CpPEICTBA)

WHJIMKaTOpa

OIIK-1 Oran 1.  ®opmupoBaHue | - AMCKYCCHs: BOIPOCHl Ui  OOCYXICHHA

(OIIK-1.2, TEOPETHUECKOU 0a3bl SHAHUI (MeToMUuecKre PEKOMEHAAIMH IS TPOBEICHUS

OIIK-1.3) MPAKTUYECKHUX 3aHITHN)

Oran 2.  ®opmupoOBaHHE | - HATUCAHUE OTYETA IO JabopaTOpHBIM paboTam U

YMEHHI (pellleHre 3aJa4ydl 1O | PeIIeHWe THUIOBBIX 3a/lad Ha MPaAKTUYSCKUX

o0pasiry) 3aHATHAX c HCIOJIb30BAHHEM MMaKeTOB

MIPUKJIAJHBIX IPOTPAMM M OHJIAHH KaJbKYJIATOPOB
pH paboTe ¢ pa3MepHBIMU BEIMUNHAMU

Oran 3.  @DopMHUpPOBaHUE | - KOHTPOJIbHBIC Pa0OTHI: TEPEYCHH BOMPOCOB IO
HABBIKOB MPAKTUYECKOro | BapuaHTaM (METOJUYECKHE PEKOMEHIAIINHN )
WCIIOJb30BAaHUS  3HAHUM U

YMEHHI

Ortan 4. [IpoBepka | - BOIPOCHI K 3a4eTy, 3k3aMeny (mpuioxeHue 1)

YCBOCHHOT'O MaTcpHualia

4. MeToauueckue MaTepHaJbl, ONIpeaC/JIAIOIIUE NMPOUECAYPHI OICHUBAHUA 3HaHI/II71,
yMeHI/Iﬁ H HABBbIKOB

3auer

3aueT MpOBOAMUTCA B 3aJaHHBIA CPOK, COTJacHO rpaduky ydeOHOro mporecca.
3auer mpoxoauT B (opme cobecenoBaHUs O OmiieraM, B KOTOpBIE BKIIIOYAIOTCA
TEOpeTUYeCKUue BONpPOCHl. IIpM  BBICTABIEHMM 3adeTa y4YUTBHIBACTCSA  YPOBEHb
NPUOOPETEHHBIX KOMIIETEHIMM CTyJeHTa. AYAUTOPHOE BpeMs, OTBEIACHHOE CTYIEHTY,
Ha MOATrOTOBKY - 30 MUH.

JK3aMeH

[IpoBomuTCA B 3aJaHHBII CPOK, COrTacHO rpaduKy yaeOHOro mnpoiecca. IK3aMeH
npoxoaut B (opme cobecemoBaHuss 1O OusieraM, B KOTOpbIE BKJIFOYAIOTCS
TEOpeTHYeCKre BOMpPOCHl. [lpu BBICTABIEHWHM OIEHOK YYHUTHIBAETCS YPOBEHBb
MPUOOPETEHHBIX KOMIETEHINI CTyAeHTa. AyJIUTOPHOE BPEMs, OTBEJICHHOE CTYJICHTY,
Ha NOAroToBKY — 30 MUH.

Kounrpoabnasi padora

DTO BHEAYJAUTOPHBIN BHJI CAMOCTOSITEIBHOM paboThl CcTyAeHTOB. KOHTponbHas
paboTa BKJIIOYAET B ce0s 3a/1a4M, OXBATHIBAIOIINX U3ydaemble paseibl Gusuku. Pabora
BBITIOJIHSIETCSI TI0O BapuaHTaM, COTJIacHO TocienHed nudpe mudpa u cmaercs Ha
IIPOBEPKY.

[locne mpoBepkn KOHTpOJBHAs paboTa BO3BpaIlacTCs CTyACHTaM  JUIs
MOATOTOBKY €€ 3aIUTE.

3ammra KOHTPOJBHOW pabOThl MPOBOAMTCS HA SK3aMEHALIMOHHOM CecCuu u
ABJISIETCSI OCHOBAHHMEM JIJISL IOTyCKa CTYJIEHTa K 3k3aMmeHy. [Ipu 3ammre KOHTpOJIbHON
paboOThl CTYJIEHTHl JOJDKHBI OTBETHTh HA TEOPETHUYECKHE BOIMPOCHI MO TEMaTHKE
KOHTPOJIbHOM paOOTBHI.
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TemaTnka KOHTPOJIBbHOM padoThl Ne 1
KunemaTtnka noctynateapHOro M BpalaTeIbHOTO IBUKECHUM.
JlvHaMUKa MOCTYNMaTeIbHOTO ABUKEHUS, 3aKOH COXPAaHEHUS UMITYJIbCA.
Mexanunueckas paboTa, MmomHoCTh, KIT/I.
DJIEMEHTBI CHENUAIBHON TEOPUU OTHOCUTEIIBHOCTH.
JlvHaMuKa BpalaTeIbHOTO JBUKECHUS.
MexaHuKa KUJIKOCTEN U ra30B; MEXaHUUECKOE HANPsKeHUE, 3aKoH ['yka.

onkowdrE

TemaTnka KOHTPOJIBbHOM padoThI Ne 2
DIIeKTpOoCTaTHKA.
ITocTOSIHHBIN TOK.
Maruerusm.
Konebanus v BOJHBI.

e

IIpakTH4eckue 3aHATHS

[IpakTryeckue 3aHATHS - METOJ PENPOAYKTUBHOTO OOy4eHHsI, 00€CIIEUNBAIOIIMIA
CBA3b TEOPUM M TPAKTUKH, COACHCTBYIOUIMN BBIPAOOTKE Yy CTYAEHTOB YMEHHHA H
HAaBBIKOB NPUMEHEHHMsI 3HAHWW, MOJYYEHHBIX Ha JIEKIIMM M B XOJE CaMOCTOATEJIbHOMN
paboTHI.

[Ipyn mpoBeAcHUM NPAKTUYECKHUX 3aHATUN CTyACHTaM IpEeAJIararoTcs JBa BHIA
3aJa4 1O TeMaM, OTBEICHHBIM Ha MPAKTUYECKOE 3aHATHE (corjacHo paboyeit
nporpamMme y4eOHOM TUCIUTIITUHBI):

- TUTOBBIE 3a/1a4i, 00pa31Libl, peUIEHUs] KOTOPBIX OB PACCMOTPEHBI HA JIEKIIHH,
IIPU UX PELICHUH IPUMEHSIETCS OIHO MpaBuio (popMyiia, 3aK0H);

- 3a/1a4u, TpeOyIoIIKe JUIsl pelIeH!s] IPUMEHEHUS] HECKOJIBKUX TpaBui ((popmyi,
3aKOHOB), MOCTpoeHus rpadgukoB. Kak npaBuiio, oOpa3ubl TakuxX 3a7a4 Ha JEKUUIX HE
paccMaTpUBAIOTCS.

JAuckyceust

[Ipn mnpoBeneHUH NOUCKYCCHHM CTyJEHTaM Uil OOCYXKACHHS Mpeaiararorcs
BOIMIPOCHl TI0 TEME€, OTBEJACHHOW Ha MPAKTHUUYECKOE WU JIa0OpaTOpHOE 3aHSATHE
(cormacHo pabGouedt mporpamMmme y4yeOHOW aucHuIUIMHBI). [Ipu oTBeTe Ha Bompoc
CTYJICHT JOJDKEH PACKPBITh TeMY, yKa3aTh Pa3MEPHOCTH HCIIONB3YEMBIX (DH3UUCCKUX
BEJIMYMH M KX CMBICIL.

JlaGopaTopHuasi padora

[IpoBenenne 1abopaTOPHBIX pabOT MO3BOJSET CTYACHTAM YTIyOUTh U 3aKPETHTh
TEOPETUUECKUE 3HAHUS, PA3BUTHsI HABBIKOB CAMOCTOSATEIBHOTO SKCIIEPUMEHTHUPOBAHUS.
Bkimtoyaer MOArOTOBKY HEOOXOMUMBIX i OmbiTa (9KCIIEpUMEHTa) MPHOOPOB,
00OpyIOBaHUs, COCTABJICHHWE CXEMBI-IIJIaHA OIbITa, €r0 MPOBEIECHHWE W OIHCaHUE.
Yyammecss mpuHOOpPETarOT YMEHHS W HaBBIKM, HEOOXOIWMBIE MM B IOCICAYIOIICH
MPOoECCUOHATBHON  JIEATETLHOCTH W CIIOCOOCTBYIOT (DOPMHUPOBAHHMIO TPUIMHHO-
CJICICTBCHHBIX CBSI3CH 3aKOHOB (DM3UKH U UCCICTYEMBIX SBICHHM.
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IIpunoxenue 1

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

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

4. Junamuka tBepaoro tena. [Tonsatus cuisl u Maccebl. 3akoHbl HploTOHA.

S. JluHamuka BpameHus TBEPAOTO Tena. MomeHT cuiabl. MOMEHT MHEpLMH.
OCHOBHOI1 3aKOH BpallaTeJIbHOIO JBUKEHUS.

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

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

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

9. Cuiibl HHEpIUU

10. Craruka. YciioBUs paBHOBECHS TEIl.

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

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

13. 3akoH coxpaHeHUs UMITyJIbca

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

15. 3aKoH COXpaHEHHs SHEPTUU B MEXAHUKE.

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

17. DnemMeHTapHBIA 3apsii. DJIEKTPUUECKHM 3apsig Tel. 3aKOH COXpaHCHHS
3apsiaa. DnekTpoctaTtuka. 3akoH Kymona.

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

19. Dnektpuyeckoe Moie BHYTPU MPOBOJHUKOB U JUAJIEKTPUKOB. BekTop

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

DOKBUMNOTEHIMATbHAS TOBEPXHOCTh

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

23. nektpoémkocth. Konnencaropsl. [1nockuii konaeHcarop.

24. CoenuHEHUs KOHJIEHCATOPOB.

25. TlocTosHHBIN TOK: OCHOBHBIC MOHATHS. CHila TOKA.

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

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

28. CoenuHeHHS Pe3UCTOPOB

29. BekTop MHAYKIMA MAarHUTHOTO MoJjs. JIMHUM MHAYKIKS MarHUTHOTO TIOJISL.
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[IpyHIMD Cyneprno3unuu.

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

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

32. Cuia Jlopenna.

33. Cuna Ammnepa. MarHUTHBIH MOMEHT BHUTKa C TOKOM. [IpuHIMNbBl paboThl
ANEKTPOABUTATEIIEH.

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

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

36. IlomympoBomauku. P-n-miepexo st

Bomnpocs! ajis1 npoBepkH ypoBHs o0yueHHocTH «Y METD»

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

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

3. CdopmynupyiiTe ¥ HAMUIIUTE YTO TAKOE MOMEHT CHUJIbI?

4, JlaiiTe onpeneneHne TMHEWHON U YTIIOBOM CKOPOCTH.

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

6. Onpenenenne MOMeHTa HHEPIUU. OUBHMUECKUNA CMBICT MOMEHTA UHEPLIUH.

1. Kak BbrumcisieTcss KHHETHYECKas DSHEPrusi MpU IOCTYyNaTeIbHOM W
BpaIllaTeIbHOM JIBMXKCHUSIX ?

8. Hanummre naBe  ¢opmbl  3amMcu  BTOPOro  3aKOH  JIMHAMUKH
MOCTYNATEIBLHOIO U BPAIIATEIILHOTO JABUKEHUM.

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

AKCTIEPUMEHTAILHBIM JIAaHHBIM.

10.  OcymiecTBIATh U3MEPEHUS IITAHTCHIIUPKYJIEM.

11. Ha TexHMYeCKHX Becax ONpeesaTh MacCcy rpysa.

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

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

14. Habikamu paOOTBl ¢ MUKPOMETPOM JJI MOJTYYEHUSI SKCIEPUMEHTAIbHBIX
TaHHBIX.

15. HaBeikamu paboThl ¢ MacIITaOHOW JIMHEMKOW Uil  OMpEeNesICHUS
pPacCTOSHUS MEXITY TPEAMETAMHU.

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

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

18. BpuucHATH MOTEHIMAT 3JIEKTPUYECKOTO TMOJSI M PA3HOCTh MOTEHIMAJIOB.
CTpouTh IKBUMIOTEHIIUATIbHbIE TOBEPXHOCTH.

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

20. BpruucasaTh S3HEPTUIO U PaAdbOTY IEKTPUUYECKOTO MOJIS
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21. Ilpumensars 3akoH OMa [ OJAHOPOJHBIX LEMEH IMOCTOSHHOTO TOKAa B
MHTETpabHON 1 quddepeHnnansHon Gopme.

22.  BpUUCHATH CONPOTUBIIEHUE TPOBOAHHUKA

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

24. llpumenarp 3akoH Oma JJIsi HEOJHOPOJHBIX LENEHl MOCTOSHHOTO TOKa B
UHTerpaibHON U nuddepeHanbLHoi hopme

25. BpIYucasaTh paboTy U MOITHOCTD TOKA.

26. Ilpumensars 3axonbsl Kupxroda mig pacuera pa3BeTBICHHBIX LENEH.

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

28.  Brpruucnats cuisl Jlopenna u Ammepa.

29. IIpuMEHATH 3aKOH AJIEKTPOMArHUTHOW MHAYKIIUU.

30. Bwruucnsats mapameTpsl TpaHchopmaTopa.

Bonpocs as1s1 npoBepku ypoBHsi 00yueHHOCTH «BJIA/IETD»

BraneHnne HaBbIKaMU pEIIECHUS 3aJlad, MPEACTABICHHBIX B KOHTPOJIBHBIX
paborax.

IIpumepsl 3a1au:

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

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

3. Ha ropusoHTtanbHOl miargopme MaxTHOU KJIETH CTOUT YeJIOBEK MacCoi m
= 60 xr. OnpenenuTs CUTy JIaBJICHUs YelloBeka Ha Tuiaropmy: 1) mpu ee moabeme ¢
YCKOpEHHeM a; = 3 M/c’; 2) TIpH PaBHOMEPHOM IOABEME M CIIYCKE; 3) MPH CITyCKe C
YCKOpeHHEM ag = 9,8 M/c’.

4, Kakxum 6b11 661 Iepuoa obpanienust IC3 Ha kpyroBoit opoute, eciu Obl OH
ObUT yJajeH OT MOBEPXHOCTH 3eMJIM Ha PacCTOsIHME, paBHOE 3eMHOMY panuycy (R =
6400 km).

S. CrasibHas MPOBOJIOKA CEUYEHHEM S= 3 MM TI0]] IeHiCTBHEM pacCTATrUBAKOLLIEH
cubl, pasroit F = 4 10* H numeer amuny Ly = 2 M. OnpeaenuTs abCoOTOTHOE YTHHEHNE
MIPOBOJIOKU MPHU YBEIUYEHUM pacTsIruBarouieil cuibl Ha F; = 10* H. Mopyne FOHnra
cramun E =2 10" Ia.

6. MaxoBHK, Maccy KOTOPOro m = 5 KI' MOKHO CUUTATh PACIpPEAECICHHOMN MO
obony pamuyca r = 20 cM, CBOOOJHO BpallaeTCs BOKPYTI TOPU30HTAIBHON OCH,
MPOXOASAIIEN Yepe3 €ro UEeHTP ¢ 4acToTor n = 720 MHH . IIpu TOpMOKEHUN MAXOBUK
octanaBiuBaeTcs yepe3 At = 20 c. Haiitu Topmo3zsimmii MoMeHT M 1 uncio 060poToB
N, KoTopoe caenaeT MaxoBUK JI0 MOJHON OCTaHOBKH.

1. Ha ckxambe JKyKOBCKOTO CHUIUT YEIOBEK U JEPKUT B BBITSHYTBHIX pyKax
rupu Maccoi m =10 kr kaxxaas. PaccTosiHue OT KaKJ10M TMPU 10 OCH BpaIllEHUs] CKaMbH
I, = 50 cm. Ckambs Bpamaercsi ¢ gactoToir n; = 1,0 ¢?. Kak wsmeHuTcs 4actora
BpallleHUsI CKaMbH U KaKylo paboTy A MpOU3BEET YEIOBEK, €CIIM OH COKMET PYKH TakK,
YTO PACCTOSHUE OT KaXIOW THPHU O ocH yMeHbmutcs 10 |, = 20 cm. CymmapHBIii
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MOMEHT HHEPLHH YeI0BEKa H CKaMbH OTHOCHTENBHO OCH BpameHust J =2,5 kr-m”. Ocb
BpalIEHUS IPOXOJIUT YEPEe3 LIEHTP MAcC YEJIOBEKA U CKAMBH.

8. ABTomMoOmIIb Maccor m = 2000 Kr JIBWXKETCS BBEPX MO HAKIOHHOM
MJI0CKOCTH ¢ yKioHOM o = 0,1, pa3BuBas Ha iytu S = 100 M ckopocTh v, = 36 KM/4.
Kosdpdumment tpenus p = 0,05. HaiiTu cpenHioro ¥ MaKCHUMaJIbHYIO MOIIHOCTh
JIBUTATEJS] aBTOMOOWIISI IPU Pa3TrOHE.

9. JlepeBsaHHBIN CcTepkeHb Maccod M=6,0 kr u anuHou 1=2,0 M Moxer
BpallaTbCsl B BEPTUKAIBHOM IUIOCKOCTH OTHOCUTEIBHO TOPHU30HTAJIBHOM OCH,
npoxosiei yepe3 Touky O (puc. 4). B xonen crepxHs nomajaaer mysis maccoit m = 10
r, JIETSIas co CKopocThio Vo =1,0- 10° m/c, HaMpaBJICHHOW NEPICHANKYIISPHO CTEPKHIO
U 3acTpeBaeT B HeM. ONpeAenTb KHHETUYECKYIO SJHEPTUIO CTEPKHS T0CIIE yiapa.

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

11. B BepmmHax KBajApaTa HaXOJATCS OJMHAKOBBIE 10  BEIMYMHE
OJIHOMMEHHBbIE 3apsanbl (puc. 2). OnpenenuTs BEIWYUHY 3apsia (o, KOTOPBIM Haa0
MOMECTUTh B IEHTP KBajpara, 4ToObl CHCTEMa 3aps/iOB HaXOJWIach B PABHOBECHUHU.
Byner nu 3T0 paBHOBECHE YCTONYUBBIM?

12.  DnekTpoH BJETaeT B IUIOCKUN BO3YIIHBIA KOHAEHCATOP MapasliebHO
IUIACTUHAM CO CKOpPOCTBIO Vo = 1,0-106 M/c. Jlimaa koHaeHcatopa L=1,0 cm,
HAMPSKEHHOCTh JJIEKTPUYECKOro moyisi B HeM E =5,0-10° B/m. Haiitu CKOPOCTb V
ANEKTPOHA MpPH BBUIETE M3 KOHJIEHCATOpPA, €ro CMEUIEHUWE Yy, OTKIOHEHHUE OT
MEPBOHAYAJIBHOTO HAIIPaBJICHUS.

13.  OmpeaenuTs yCKOPSIOUIYIO Pa3HOCTh MOTEHIUATIOB AP, KOTOPYIO TOJKEH
MPOUTH B IIIEKTPUUECKOM II0JI€ AJIEKTPOH, YTOOBI €ro CKopocTh Bo3pocia ot v, = 1,0
Mwm/c no v,= 5,0 Mwm/c.

14. K mnacThHaM IUIOCKOTO BO3AYIIHOTO KOHAEHCATOpa MPHJIOKEHA Pa3HOCTh
noreHnuanoB A@; = 1,5 xB. Ilmomans mnactur S =150 cM 1 PacCTOSTHUE MEXY HUMHU
d = 5,0 mMm. Ilocne oTkiIOUYEHHMS KOHAEHCAaTOpa OT MCTOYHMKA HAINpPSIKEHUS B
MPOCTPAHCTBO MEXIY IUIACTMHAMM BHeciu cTekno (€ = 7). Onpenenuts: 1) pa3HOCTH
MOTEHI[MAJIOB MEXIy IIJJaCTUHAMU TIOCJI€ BHECEHHMS JMAJIEKTPUKA; 2) €eMKOCTh
koHaeHcatopa C; u C, A0 W TOCJE€ BHECEHUS IUAJEKTPUKA; 3) MOBEPXHOCTHYIO
IJIOTHOCTH 3apsAJia G Ha IUIACTHUHAX JI0 U MIOCJIE BHECEHHS IUAIJICKTPHUKA.

15. Haiitu conmpoturienue R xene3noro crepxus auametpom d = 1 cMm, eciu
Macca CTepkHs M = 1 K.

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

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

18. B oaHOpPOAHOM MarHUTHOM TMoJie WHAyKIus koTtoporo B = 0.8 Tm.
PaBHOMEPHO BpAIlla€TCs paMKa C YIJIOBOM CKOpocThio @ = 15 pazn/c. [1nomanb pamku S
=150 cm’. Ocb BpallCHUsI HAXOJUTCS B INIOCKOCTH PaMKH Y COCTABIISAET YIOJ & =30° ¢
HamnpapJieHueM MarHuTHOro noJisg. Halitu makcumanbHoe 3HadeHue D1C naaykunm Eg
BO BPaLIAIOLIEHCS pPaAMKE.

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

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

BOITIPOCHI K OK3AMEHY
Bonpocs 1151 npoBepku ypoBHsi 00yueHHOCTH «3HATD»
1. Mexannueckue KojieObaHUS M HMX IapaMeTpbl (YacToTa, IIepUO.).
Konebarenbupie cuctembr. CBOOOHBIC KOJICOAHMS.
2. dU3nYeCKU MasiTHUK, MAaTEMAaTUYCCKUI MasTHHK.
3. ["apmonnueckue xonedbanus. JuddepennumanbHoe ypaBHEHHE U TPUMEPHI

TApMOHHYECKUX OCIMUIISTOPOB (MasTHUKU U 3JIEKTPUUYECKHUM KOIeOaTENbHBII KOHTYP).
AwmiuuTyaa u pasza. DHeprust KonebaHuu.

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

S. CnoxxeHue TrapMOHUYECKUMX KOJEOaHMN OJHOTO  HANpaBICHUS U
OJIMHAKOBOW 4aCTOThI. buenus.

6. CB0OOHBIE 3aTyXarOIIKE KOJIEOaHUS U X XapAKTEPUCTUKU.

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

8. BosHoBele mponeccel. Bosmmbl B ynpyrou cpene. llpomonsHbeie n
MONEPEYHbIE BOJIHBI. 3BYK. YIbTPa3ByKOBas 1€()EKTOCKOMHUS.

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

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

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

11. DHeprus BOJIHBI, MOTOK SHEPTUH, TFIOTHOCTH YHEPTHUH.

12.  Dddexr Homiepa

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

14. Teomerpuueckas  ontuka. [lokazatenp  mpenomieHHs.  3aKOHBI
IPSAMOJIMHEMHOIO pacnpocTpaHeHus1 cBera (oTpaxkeHue, mnpenomieHue). IlomHoe
BHYTPEHHEE OTpaKeHHUE.

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

16. Hcnonn3oBanme wuHTepdepeHIM CcBeTa B TexXHUKe. [onorpadwusi.
HNuTtepdepeHinoHHbIe METOABI KOHTPOJISE MOBEPXHOCTH. [IpocBeTnenHas onTuka.

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

18. Jludpakuuonnas pemierka. Mcmnons3oBanue nu(PpaKkIMOHHBIX PEMIETOK B
CHEKTpaJIbHBIX Mpubopax. Pazpemiaromas cnocoOHOCTh ONTUYECKUX MTPHOOPOB.

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

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

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

22. Tlomspuzamms cBera. ECTECTBEHHBIM W TOJISIpU30BaHHBIA cBeT. JIBOliHOE
nyuenpenomienue. [lonspuzamnus ceeta npu oTpaxeHuu. 3akoH bprocrepa.

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

24.  ®otosddekr. 3akoHsl (ororddekta. YpaBHeHHEe ODUHINTEHHA AJIA
BHelHero Gorodgdexra. PoTodIEKTpUIECKUE TPEOOPA30BATENIN B TEXHUKE.

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

26. Ctpoenne aroma. ['mmore3a bopa. 3akoHBI HM3Iy4eHHUS W TOTJIOMICHUS
KBaHTOB. Dr3nUecKue OCHOBBI pa0OThI Ja3zepa. OCHOBHBIE XAPAKTEPUCTUKH JIA3€PHOTO
n3nydeHus. [IpuMenenune 1a3epoB B TEXHUKE U TEXHOJOTUHU.

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

28. VYmpapnsiemble W HeEyIpaBisieMble sifiepHble peakiuu. llemnas peaxius
nenenus spaep. Ilonatue o siaepHOU 3HepreTuke. Peakuus cUHTE3a aTOMHBIX SIZIEp.
[IpoGnema ynpaBisieMbIX sIIE€PHBIX PEaKIIUM.

29. MUneanpHbIil Ta3. YpaBHEHUE MOJICKYJISPHO-KHUHETUYECKON TEOPUU Ta30B.
CpenHssi KMHETUYECKasi SHEPrus MOJEKYJI. YPaBHEHUE COCTOSIHHS WJICAIbHOTO Ta3a.
N3ompoueccsl.

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

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

32. Bropoe Hadano TepMoauHAMUKU. DHTpoMus. CTaTUCTUIECKOE TOIKOBAHHE
BTOPOIr0 Hayajaa TePMOJIUHAMHUKH.

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

34. Tennossie auratenu u ux KIIJI. Iukn Kapro u ero KIIJI n1s naeansHOTrO

rasa.
Bomnpocs! aJis1 npoBepku ypoBHs o0yueHHocTH «Y METD»

1. YMeTp mosy4yaTh YpaBHEHHE TapMOHUYECKHX KOJIEOaHM pa3IuyHbIX
(r3UYECKUX MPOIIECCOB

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

3. YMeTh 3anuceiBaTh (PopMyay CBOOOJHOTO 3aTyXalollero KojeOaHus U
OMpeaeNsaTh €ro NapameTpbl

4. YMmeTh uccnenoBarh KoneOaHusi GU3NYECKOro U MPYKUHHOTO MasTHUKA

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

6. YMETh NPUMEHSThH 3aKOHBI TEOMETPUYECKON ONTUKHU

7. YMeTh  paccuuThiBaThb HHTEPPEPEHIUMOHHYIO KapTHHY Uil JBYX
VMCTOYHHKOB ¥ TOHKOW IJIEHKH

8. YMeTh ucnosib30BaTh JUGPAKIMOHHYIO PEMIETKY ISl ONPEAeIeHUs IJTUHBI
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BOJIHBI CBETA

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

10. VYmerp ompenensTe MaccoBOE€ M 3apsAJ0BOE YMCIIA, COCTAB sjpa. . 3apsim,
pa3Mepsl U Macca aTOMHOTO sipa.

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

12.  YMeTp NpUMEHATH OCHOBHOE YPABHEHM MOJIEKYJISIPHO- KHHETHYECKON
TEOPUU UI€ATbHBIX ra30B. ONpeaesTh CPEIHIO KBaPATUYHYIO CKOPOCTh MOJIEKYIL.

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

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

15. VYMeTp npUMEHATHh TEPMOJMHAMHUYECKH METOJ HCCIECIOBaHUs, IEPBOE
Hayajo TEPMOJAMHAMUKU. YMETh ONPEIEIATh padoTy raza npu U3BMEHEHUH €ro o0béma,
KOJINYECTBO TEIUIOTHI.

16. Haxonute paboTy wHI€anbHOIO Ta3a MpHU Pa3IMYHbIX H30IpOLEccax.
['paduueckoe nzobpaxenue padbotsl. [lpuMeHeHne nepBoro 3aKkoHa TEPMOJIMHAMUKU K
u30mpoueccam

17.  IlpuMeHSTh BTOPOE HAYAJIO TEPMOJIUHAMUKHU.

18. Ompenensate 4uciO CcTeNeHEW cBOOOIAbI MoJieKynbl. IIpUMeHATh 3aKOH
PaBHOMEPHOTO PaCHpEENICHNs] YHEPTUU 110 CTEIIEHSIM CBOOOIbI MOJIEKYI.

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

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

21. Onmnpenenstb oOpaTuMble W HeOOpaTHUMBbIE Mporecchl. [IpuMeHATh UK
Kapno u ero KIIJI nns naeansHOrO rasa.

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

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

MaKCHMaJIbHas Cuja TOKa B KOHType |, =1A

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

5. Paguyc BTOporo temHoro koisiblia HeloToHa B orpaxkeHHoMm cBete 0,4 mm.
Onpenenuts painyc KPUBU3HBI IUIOCKOBBIMYKION JIMH3bI, B3SITOM JI ONBITA, ECJIU OHA
OCBEIIAETCSI MOHOXPOMATUYECKUM CBETOM C JUTMHOW BOJHBI 0,64 M.

6. Ha nudpakunonnyto pemretky amuaor 10 mm, umeronryro 400 mrpuxoB Ha 1
MM, TIaJlaeT HOPMAJIbHO CBET OT paspsaaHoil TpyOku. [lomemieHHass BOJM3M pPELIETKH
JWH3a TpoenupyeT AUGPaKIUOHHYI0 KapTUHY (PHC.) Ha TUIOCKUH dKpaH O, yIaJICHHBINA
OT JIMH3BI Ha paccTosgHue M. OnpenenuTs: MUPUHY CHEKTpa NEPBOTO MOPSIKA, ECIH
IpaHUIbl BUAUMOTO CHeKTpa cocTaBisiioT 780 av (KpacHblid kpail criektpa) u 400 nu
(puoneToBbI Kpaii cCrieKTpa).

7. Ha mudpaknuonnyro pemetky mmHONH 10 mm, nmerornnyro 400 mrpuxoB Ha 1
MM, TIaIaeT HOPMaJbHO CBET OT pa3psanHoi TpyOku. [lomerieHHas BOMU3M pelIeTKU
JMH3a TpoenupyeT AUGPaKMOHHYIO KapTUHY (PUC.) Ha TUIOCKUMA AKpaH 3, yAaleHHbIN
OT JIMH3bl Ha paccrosiHhe 1M. OnpenenuTbh: YUCIO CHEKTPAIbHBIX JIMHHUM KPacHOTO
[[BETa, KOTOpPbIE TEOPETHYECKM MOKHO HaOII0JaTh € TOMOIIBIO  JIAHHOM
TU(GPaKIIMOHHON PEIIETKH.

8. Ha mudpaknuonnyro pemetky aiuHo 10 mmu, umeromyto 400 mrpuxoB Ha 1
MM, TIaJJaeT HOPMAJIbHO CBET OT paspsaaHoil TpyOku. [lomemeHHas BOJM3M pPEIIETKH
JIMH3a MPOEHUPYET NUPPAKIUOHHYIO KapTUHY (PHUC.) HA TJIOCKUM KpaH O, yAaJICHHBIN
OT JUH3bI Ha paccTossHUe 1M. OmpenenuTh: B CHEKTPE KAKOro MOpsJIKa 3Ta pelieTKa
MOXET pa3pelnThb JBE JINHUU C JJIMHOW BOJHBI, paBHOU 500 #v u 500,1 1w,

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

10. JIyu cBeTa, uAYIIHN B CTEKIIIHHOM COCYJE C TNIMIIEPUHOM, OTPAYKAETCs OT JTHA
cocyna. [Ipu kakoMm yriie majieHusi OTpaKeHHBIH JIyd CBETa MAaKCUMaJIbHO MOJISIPU30BaH?

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

12. Omnpenenuth MakKCUMaJIbHYIO CKOPOCTH (DOTODJEKTPOHOB, BBIPHIBAEMBIX C
MOBEPXHOCTHU cepedpa: yabTpadroIeTOBBIM U3ITyYeHUEM C JITMHON BOJHBI 0,155 mrom.

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

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

15. Tlydyok MOHOXPOMATHYECKOIO0 CBEeTa C JJIMHON BOJIHBI 663 HM TagaeT
HOPMaJbHO Ha 3€pKAJbHYIO IUIOCKYIO MoBepxHOCTh. [loTok »sHeprum pasen 0,6 Bm.
Onpenenuts cuily F 1aBieHus, UCOBITHIBAEMYIO 3TOM MOBEPXHOCTHIO, a Takxke uncio N
($OTOHOB, MaJaIOUINX HA HEE 3a BpeMs, paBHOE 5 C.

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

JIBUYKEHUSI.
18. OmpenenuTh Ha KaKOW 4YacTOTE pabOTAeT TEHEpPaTOp 3IIEKTPOMArHUTHBIX

BOJIH, CCJIH KpaTqaﬁmee PaCcCTOAHUC MCKIAY TOYKaMH BOJIHBI, KOJ'IC6JII-0HII/IMI/ICSI B

npotuBodase, papuo 0,25 m.
19. N3MeHeHne cuiabl TOKa B 3aBUCUMOCTHM OT BPEMEHM 3aJJaHO YPaBHEHHEM
i =20c0s1002. HaifTu gacToTy W mepuoj KojeOaHWuW, aMIUTUTYly CHUJIBI TOKa, a TaKKe

T
3HaYeHHUE CUJIbI TOKA Mpu ¢aze 2

20. Iudpakuuronnas pemeérka cogepxkut 120 mrpuxos Ha 1 mm. Haittu nnuny
BOJIHBI MOHOXPOMAaTHYECKOT'O CBETA, MTaJAIONIET0 Ha PEUIETKY, €CIIH YIOJ MEXIY ABYMs
TJIABHBIMU MaKCHMyMaMH MIEPBOTO TOPSIKa paBeH 8 °.

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

dHaJIn3a U MOACIINPOBAHUA.

TecToBBIC 3a1aHUA

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

a) MepeMeIeHUH BJI0JIb CUIIOBOU JIMHUU TIOJIS

0) mepeMenieHuu 1Mo Jr00i TPaeKTOPUHU B OJTHOPOTHOM TOJIe

B) IIEPEMEIICHHH T10 JIFOOO0U TPACKTOPHUH B DJIEKTPOCTATUIECKOM TMOJIe

I) IepeMelIeHue 1o 0001l 3aMKHYTON TPAEKTOPUHU B 3JIEKTPOCTATHUECKOM I10JI€
J1) HUKOTJ]a HE pPaBHA HYJIIO

2. Kak wu3MeHuTCs €MKOCTh IUIOCKOrO KOHAEHCATOpa, €CIW IUIONIafb €ro
MJIACTHUH, PACCTOSTHUE MEXIY HUMH U JUAJICKTPUUYECKYIO MPOHUIIAEMOCTh TUAJICKTPUKA
MEXK]ly TUTAaCTUHAMU OJTHOBPEMEHHO YBEJIUYUTH B 2 paza?

a) yMEHbIIUTCSA B § pa3

0) yMEHBIIUTCS B 2 pa3a

B) HE U3MEHUTCS

T') YBEJIUYHUTCS B 8 pa3

1) YBETUIHUTCS B 2 paza

3. IlputspxkeHue Mexay KOHTYpoM (ero ctopoHa ¢ OykBoii [ pacmosnoskena Omuxe
K HaM) 1 MarHUTOM BO3HHUKAET B CTydasXx...

28



A

@
_ I_
O O

a)3u4
0)2u3
B)lu3
r)lu4d
n)lu?2

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

5. B BepuimHax paBHOCTOPOHHETO TPEYTOJIbHUKA PACIONOXKEHBI 3apsiabl ql = 1

Ki, g2 = -1 Kin u q3 = 1 Kin. Kyga nanpasnena cuia, AeiicTByromas Ha 3apsia q3?
(ykaxxute OyKBY)

Q¥ Q2

6. Ha pucyHke B IIEeHTpe OKpPYKHOCTH TOKa3aH MOJOKUTENbHbIN 3apsan. Padora
€r0 MIEKTPUYECKOTO IOJIA 10 MEPEMELICHUIO APYTroro 3apsiaa U3 TOUKH A ...

29



| -
l.Il l'\+) -‘_, J[;
\ A~ [
Ce— P
\ P 4

a) B Touky B 6ombine, guem B Touky C

0) B Touky B meHbIiie, yeM B Touky C

B) B Touku B u C paBHbI

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

7. Kakoit ¢opMynoil BbIpakaeTcsl paguyc OKpPY>KHOCTH, IO KOTOPOW JBUIKETCS
3apsbKEHHAs YaCTUIA B MArHUTHOM T0J1e?

a)Rzm_V

qB
6)R=m_B
qv
B)Rzﬂ
w
F)R=q—
mv

8. ITpu moMemeHny 3apsI0B B JUAICKTPUK CHIIA MKy HUMH. ..
a) YBEJIMUUTCS B € pa3

0) YMEHBIIIUTCS B € pa3

B) HE U3MEHUTCS

I') YBEJIUYUTCS B € pa3

1) YMEHBIITUTCS B € pa3

9. V mnpoBoma yBenuuuiau JUIMHY W auaMmeTrp 2 pasa. Kak M3MEHWIOCh €ro
CONPOTHUBJIEHUE?

a) YBEITMYWIIOCH B 2 pa3a

0) yBenuuuiIoch B 4 paza

B) YMEHBIIIUJIOCH B 2 pa3a

I') YMEHBIIWJIOCH B 4 pasza

1) HE U3MEHUJIOCh

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

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

A B @

a) A u b HeTpanbHbBI

0) A u b 3apspKeHBI OTpHUIIATEIEHO

B) A u b 3apspKeHBI MOJI0KHUTETHHO

T) A 3apsHKeHa MOJIOKUTEIBHO, a b — oTpumiaTensHo
1) b 3apspKeHBI MOJIOKUTENTBHO, @ A — OTPHUIIATEITLHO

12. C kakoi cwioil B3auMoaeicTByroT 3apsiabl ql = 4 MxKn u q2 = 3 vKn Ha
pacctositHun 3 Mm? OtBer nath B CH monoXUTENbHBIM, €CIM OHU NPUTATUBAIOTCA U
OTPULATEIIBHBIM, €CIIA OHU OTTAJIKUBAKOTCA.

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

K L

14. VYkaxure HOMEp pHUCYHKa, H300pa)karomero JWHUKW HANpPsKEHHOCTH
ANEKTPUUYECKOTO TOJISI MOJIOKUTEILHOTO TOYEYHOT0 3aps/ia

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

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

16. Beranciauth HanpsKEHHOCTh TOYeYHOTO 3apsaa 2 HKi Ha pacctosinun 30 cM
oT Hero. OTBET AaTh LEIbIM YHUCJIOM, TMOJIOKUTEIBHBIM YHCIOM ISl BEKTOpa

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

17. Beruucnuths noteHiman toueuHoro 3apsiaa 4 HKn Ha pacctossHum 9 cM ot
Hero. OtBet nate B CHU 11€J16IM YK CIIOM.

18. 3apan 2 Kn nmepememaercss u3 TOuku ¢ mnoreHnuaioM 10B B Touky ¢
notenuranioM 20 B. Halinure paboTy 3JeKTPUYECKOTO MOJIs 10 IePEMENSHUIO 3apsia.

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

L]

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

21. Beibepure npaBUIIbHYIO 3alIMCh MPOEKIMI BTOpOro 3akoHa HeloToHa Ha ocu
Ox u Oy 1 1aHHOM 3a7a4H.

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

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

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

a) YBEJIMYMJIACh B 2 pasa

0) yBenuumiach B 4 pasza

B) YMEHBIIIWJIACH B 2 pa3a
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r') yMEHbIIMIach B 4 pa3a
1) He U3MEHUJIACH

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

0) Tonpko B HHEPITMAIBHBIX CHCTEMAX

B) TobKO B HEMHEPIMATBHBIX CHCTEMAaX

1) B nHEpIIMAIBHBIX U HEMHEPITUATBHBIX CHCTEMaX

¢) B mexapToBhIX cucTeMax oTcueTa

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

a) F2 - F1

0)F,+F;

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

25. VCKyCCTBEHHBIN CITyTHHUK OOpalaeTcss BOKPYr 3eMJIM MO KPYroBoil opOute
paanycoM R ¢ nepuogom obpamienus 1 cytku. KakoBel myTh 1 epeMenieHue CIyTHUKA
3a 1 cyTku?

a) IlyTe 1 nepemenieHre OJUHAKOBBI U paBHBI HYIIIO.

0) [lyts nR, nepememenue 0.

B) [IyTh R, nepememnienue 2R

r) [lyTs 1 nepememienue 2nR

n) Ilyts 2nR, nepememenue 0

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

a) YBeJIMUMWJIach B 2 pasa

0) yBenuumiach B 4 pasza

B) YMEHBIIIWIACH B 2 pa3a

I') yMEHBIIWIACH B 4 pa3a

1) HE U3MEHUJIach

27. C HakJIOHHOM TIJIOCKOCTH OJIHOBPEMEHHO HA4YMHAIOT CKaThIBaThca O3
MIPOCKAIB3bIBAHUSA JBA OJJMHAKOBBIX [0 MAacCe U pa3Mepy IWIMHAPA, OAUH U3 KOTOPBIX
CIUIOIITHOM, a BTOPO BHYTPH MOJIbIN (TpyOa). BeibepuTe mpaBmiibHOE CYXICHUE:

B KOHIIE HAKJIOHHOM ITIJIOCKOCTH. ..

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

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

a)3t+5

6) 3t + 5t — 2

B) Ot” + 10t — 2

r) 18t + 10

n) -2t+3

29. TanreHuuanpHOE YCKOPEHHE NPHU BpALIATEIbHOM JBW)KECHUU OIPENEISAETCS
o ¢opMmyiie:
a) eR
&€
0) =
B) ®R
r) ®2R

VZ
n) —

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

a) YCKOPEHHBIM (C IEPEMEHHBIM YCKOPEHUEM )

0) paBHOYCKOPEHHBIM

B) 3aMEJJIEHHBIM (C IEPEMEHHBIM YCKOPEHUEM )

') paBHO3aM€e1JIEHHBIM

1) paBHOMEPHBIM

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

a)3t+5

6) 3t> + 5t — 2

B) 9t° + 10t — 2

r) 18t + 10

n) 18t

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

33. Teno paBHO3aMEUIEHHO BPAIIAETCS MO OKPYKHOCTH. Y Ka)KUTE HAIPABIICHUS

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

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

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

[F5)

“,...
r

37. KakoB MOMEHT MHEpPLUHMU OJHOPOMHOTO aucka maccou 10 kr m paguycom 40
CM, BpAIAOIIETOCs] OTHOCUTEIBHO OCH, MPOXOISAIICH 4Yepe3 CEepelMHYy €ro paauyca
MIEPIICHIUKYJIAPHO IJIOCKOCTH JUCKa?

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

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

40. KonbkoOexer Maccoil 70 KI' CKOJIB3UT MO JIbJLy C MOCTOSIHHOM CKOPOCTBIO.
KakoBa cuna TpeHus, OeHCTByIOLIas Ha KOHbKOOEXKUA, eciau KO UIMEHT TpeHus
CKOJIbYKEHHSI KOHBKOB 110 Jiby paBeH 0,027

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

42. C KakuM yCKOPEHHUEM JIBUKETCS Teslo Maccoil 10 Kr moja IeMCTBUEM CHIIBI 5
H?
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43. CKOpOCTh aBTOMOOWJIS, IBIKYIIIETOCS BIOJIb OCH X, 3a 20 ¢ YMEHBIITUIACH C
20 m/c mo 10 wm/c. Halimute mpoekuMM Ha OCh X YCKOPEHHUS M MEpeMEeleHHs
aBToMOoOMIIsA? B KauecTBe 0TBEeTa BBEIUTE MPOU3BEICHUE ITUX 3HAUCHUH.

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

45. Jluck, Bpamaromuiicst ¢ yactoroi BpamieHus n = 600 06/mMuH, mociie Hadasa
TOpMOXKeHUs ocTaHoBmica 4epe3 t = 10 c. Cuuras BpalleHHEe paBHO3aMEIJICHHBIM,

OIIpCACIINTDL, CKOJIBKO IECJIbIX O60pOTOB caciaal AMCK 10 OCTaHOBKHU?

46. YcTaHOBUTE COOTBETCTBUE €IMHHI] H3MEPEHUS

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

47. OpuH KOHEU MNpYXUHBI >XECTKOCTbIO K MpUKpemieH K Teny, Apyrou
3aKperui€H. Teno koyieGneTcss Ha TOPU30HTAIBHON MOBEPXHOCTH 0€3 TPEHUS MO 3aKOHY
x(t) = A sin ot. YCTaHOBHTE COOTBETCTBHE MEXAY (U3HMUYECKUMHU BEIMUYMHAMU M
(dbopmynamMu, MOKa3bIBAIOIIMMH UX 3aBUCUMOCTh OT BpemeHu. llonckaska: nis psna
(hopMyI1 HCTIOJIB3YITE BhIpaKEHUE JJIsl COOCTBEHHOM YaCTOThI KOJICOAHUH.

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

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

48. AMIMTya rapMOHMYECKUX KoJebaHuil Toka 2 A, nepuoa konedanwuii 0,5 c,
HauanbHas ¢aza 1. BeiOepure npaBuiibHy0 GOpmMyITy

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

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

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

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

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

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

a) IpuOJIMKaeTCs

0) ynansiercs

B) HETIOJIBIKEH

I') yCKOpsIeTCs

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

1) TIJIOCKasi BOJTHA

€) 3aTyxarolee Kojieoanue

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

a) 0,063 ¢

0) 63 c

B) 6,3 ¢C

r) 0,63 ¢

1) 100 ¢

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

a)T=27T\/Z
g

6)T =21 |2
L

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

n) T =2m,/Lmg

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

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

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

DJIEKTpPOMarHuTHas BOJIHA B BaKyyMe. ..

a) npojoibHa, mockoibky E || H.

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

B) mornepeyHa, nockoibky E nepnenauxynspao H

r) nonepeuna, nockosbky E u H nepnenauxynsapusr V

J1) MOKET OBITh U TPOJOJIbHOM, U TIOTIEPEYHOU

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

56. B Tabnwuie mpencTaBlieHbl JAaHHBIE O TOJIOKEHUU TPy3a TOPU30HTAIHLHOTO
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NPYXKUHHOTO MasTHHKA, KOJeOromerocs BAoias ocu Ox, B pa3Hble MOMEHTHI BPEMEHHU.
Bri6epute u3 crucka 1Ba MpaBUIbHBIX yTBepxkAeHUA. OTBET HamMcaTh B BUJAE YKCIA, B
KOTOPOM MeHblIasi udpa nepBou, Harpumep, 25

tc/0 0204|0608 1012 14|16 |18 |20 (22 |24 |26 |28 3032
X, |0 |5 9 12 |14 |15 |14 |12 |9 5 0 5 |9 |-12|-14 |-15 | -14
MM

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

3) mpu t = 1 ¢ KMHEeTHYEecKasi YIHEPTUs Ipy3a MaKCUMaJIbHa

4) Amrmutyaa koiaebaHuil rpy3a paBHa 15 Mm

5) lMonHas MexaHU4ecKas SJHEPTUs MapruKa 0CTaETCsl TOCTOSTHHOMN

57. CkoJIbKO MPOTOHOB (p), HEUTPOHOB (N) U AJIEKTPOHOB COACPKUT aTOM

OCHOBHOI'O M30TOIIa XpOMa?

L] vZ.u0e

Cepa Xa
24
r 51,996 Cr 245.
] Xpom
3|Se _3|R

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

58. Uto o3HauvaeT MoHATUE KpacHas rpaHunia Gorodddexra?

a) IIpu potorddekre uznyqarorcs GOTOHBI KPACHOTO IIBETA

0) [Ipu wacrore, 60mbIIeH KpuTHUECcKOU (poTOdPdeKT He HabI0IaeTCs

B) [Ipu vyacrote, MeHbIel kputnueckon GoTodPdekT He HaOII0gaeTCS

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

59. Ilepuon monypacnajga paauoakTUBHOTO 3yieMeHTa 2 nHs. Kakas qons atomoB

pacnagércs uepes3 4 qH4?

a) 100%
0) 75%
B) 50%
r) 25%
1) 10%

60. Jliuaa BOJHBI, MpU KOTOpou mpekpamaercs ¢dotodddext, paBHa 330HM.

Hatimute paboTy BbIX0/1a DIEKTPOHOB.

a) 6-10%° Ik
6) 6:10% JIx
8) 9,910 Tk
r) 1,8-10%" Ix
1) 9,9-10% Ik
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22 .
61. Jlazep momnocthio 30 Bt ucnyckaer 10°° ¢oronos 3a 10 cexynn. Haiiaure
JUTMHY BOJIHBI U3Jy4eHHs B HaHOMeTpax. Mcnonb3oBaTh 3HaueHne nocTosHHoi [1nanka

h=6,6-10"

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

a) yBenuuuiiach B 16 pas

0) yBenuuuiach B 4 paza

B) yMeHbIIIWIACh B 16 pa3

r') yMEHbIIMIAch B 4 pa3a

1) He U3MEHUJIACH

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

a) yBeIU4HIIach B 2 pasza

0) yBenuuuiach B 4 pasa

B) YMEHBIIIWIIACH B 2 pa3a

I') YMEHbIIWIAach B 4 pa3a

1) HE U3MEHUJIACh

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

a) YBeJIMUMWJIach B 2 pasa

0) yBenuuuiach B 4 pasza

B) YMEHBIIIWIIACH B 2 pa3a

') yMEHBIIWIACH B 4 pa3a

1) HE U3MEHUJIach

65. T'azy cooOmieHo konuyecTBO TemioThl 800 JIk, mpu 3TOM €ro BHYTPEHHSIS
sHeprus Bozpocia Ha 300 [Ix. Kakyto paborty coBepiiui ras (B JxOymsix)?

66. I'a3 B repmeTnunoM Oamnone npu 27C umeer nasienue 1 atmocdepy. Kakoe
JaBiieHne OyJeT y rasza, eciu ero treMmneparypa nosbicutcest Ha 300C (B atmocdepax)?

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

a) YcuieHnue

0) Ocnabnenne

B) [IpoMekyTOUHOE COCTOSIHHE

r) HeBO3MOKHO OTBETUTH

68. Iloka3arenb mpenoMieHUs NEPBOMl cpenbl paBeH 1,2, a BTopoil cpenbl 2,4.
YkaxuTe, B KakOM HaIpaBJICHUU IOJDKEH PaClpOCTPAHATHCS CBET, YTOOBI OBbLIO
BO3MOKHO TIOJIHOE€ BHYTPEHHEE OTpPaK€HHWE, U YEMy paBEH TMpEIeNbHbIA Yroi
MIPEJIOMIICHUSA ?

a) 13 nepBoii cpenbl BO BTOpYHo, 90 rpamycoB

0) W3 nepBoii cpesl Bo BTOpyo, 60 TpamycoB
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B) U3 mepBoii cpeanl Bo BTOpyto, 30 rpaaycoB
r) 13 BTOpOI Cpeasl B nepByto, 60 rpagycos
1) 13 BTOpOI cpensl B iepByro, 30 rpaaycoB

69. JIHeBHOI CBET MPOXOIUT Yepe3 2 MOoNSIpU3aTopa, Yrojl MeXIy ONTHYECKUMU
OCSIMU KOTOpBIX cocTaBisieT 60 rpagycoB. Bo CKoIbKO pa3 yMEHBIIUTCS HHTEHCUBHOCTD
cBera’?

a) B 2 paza

0) B 4 paza

B) B 6 pa3

r) B 8 pa3

n) MaTeacuBHOCTh OyaeT paBHa 0

70. BeraBbTe HYykHOE clioBO. HaOmrogeHune pagyHOW OKpPacKd TOHKOM MIIEHKU
npu €€ OCBEILIEHUH OeJIbIM [IBETOM OOBSICHAETCS SBICHUEM. ..

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

a) 3-10° m/c

6) 4,5-10° m/c

B) 2-10° m/c

) 1,5-10° m/c

1) 2,25-10° m/c

72. Tlo xakoil opmysie MOXKHO HAaWTH BEJIUYMHY TOKA KOPOTKOTO 3aMbIKaHUS
HWCTOYHHMKA TOKa?

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

B) | =Ulr
r)l=¢R
n)l=g¢/r

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

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

i

| —
L —

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

77. YcTaHOBUTE XPOHOJIOTMYECKYIO MOCIEI0BATEILHOCTh OTKPBITHUS 3aKOHOB
bu3uKy:

a) 3akoH ABOraapo

0) 3akoH Amnepa

B) 3akoH Apxumena

r) 3akoH Kynona

n) 3akonbl Qapajes

BOl'[pOCLI JJIA IOATOTOBKH K TECTOBBIM 3aJaHUAM

1. Mexannueckue KoJieObaHUsT M HMX MapaMmeTpbl (4acToTa, TEPUON).
Konebarenbubie cuctembl. CBOOOHBIEC KOJIEOAHMUS.

2. PU3NUECKUN MAATHUK, MATEMAaTUYECKUN MasATHUK.

3. [Mapmonnyeckue konebanus. JuddepeHnmanbHoe ypaBHEHHE U MPUMEPHI

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

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

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

6. CBoOoHbIE 3aTyXaroue KoueOaHus U UX XapaKTePUCTUKH.

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

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

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

BOJIHOBOE YHUCJIO M BOJHOBOW BEKTOp, (ha3oBas CKOPOCTb, YPAaBHEHHE BOJIHBI).
YpaBHEHUE BOJIHBI.

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

11. DHeprus BOJIHBI, MOTOK SHEPTUHU, TUIOTHOCTH YHEPTHUHU.

12.  Dddexr Homiepa

13.  OcHOBHBIE CBOWMCTBa 3JIEKTPOMArHUTHBIX BOJIH. [loTok sHepruu. Bektop
Ymosa-IloiinTuHra. [[elicTBrE IEPEMEHHBIX AIEKTPOMArHUTHBIX IIOJIEH HA YEJIOBEKA.

14. Teomerpuueckas  onrtuka. [lokazatens  mpenomieHHs.  3aKOHBI
NPSAMOJIMHEMHOTO pacnpocTpaHeHusi cBera (oTpaxeHue, mnpenomiienue). IlonHoe
BHYTPEHHEE OTPaKECHHUE.

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

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

18. JludpaxumnonHas pemietka. Vcronb3oBaHue IU(PpPaKIMOHHBIX PEIIETOK B
CHeKTpaibHBIX prbopax. Paspemaroiias cnocoOHOCTh ONTUYECKUX MTPUOOPOB.

19. [Judpaxkuus  2JIEKTPOMAarHUTHOTO  HUBJIY4EHUST  Ha  TpEXMEpPHOU
mudpakimonHort  pemerke. dopmymna  Byneda-bparra. U3ydenuwe  CTpyKTYphI
MaTepHaioB TU(GPAKIIMOHHBIMU METOJIAMHU.

20. TemmoBoe w3mydeHHue. AOCOIIOTHO YEpHOE TENO. 3aKOHBI H3ITYYCHUS
yepHoro Teina. TermnoBu3opsl. Mcnonp30BaHue TEMIIOBU30POB AJI1 KOHTPOJIS MOE3THOTO
COCTaBa, B 1€(PEKTOCKOIIUU COOPY>KEHUH.

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

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

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

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

25. Macca u umnynbc GotoHa. OTpaskeHue U MOTJIONICHUE CBETA.

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

27. CtpoeHrne W CBOWCTBAa aTOMHBIX sjep. MaccoBoe W 3apsI0BOC YHCIA.
JledekT Macchl U 3HEprus CBs3H AApa. PaanoakTMBHOCTh. PopMyIbl CMEIIEHUS. 3aKOH
PaAMOAKTUBHOTO pacnaja.

28. VmpapnseMble W HEyIpaBiseMble siiepHble peaknuu. llemHas peakuus
nenenust anep. llonstue o sanepHoil 3HepreTuke. Peakiusa cuHTE3a aTOMHBIX SJEp.
[IpoGnema ynpaBiseMbIX sIIEPHBIX PEAKIIU.

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

30. Tepmomaunamuka. TepmoguHaMuyeckue napameTpbl. BHyTpeHHss1 SHEpTUs
u paboTa rasa.

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

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

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

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

35. VYMerp modyyaTh YpaBHEHHE TapMOHHYECKHX KOJEOAHWH pa3InyHBIX
(M3UYECKUX MPOIIECCOB

36. VYwmerh 3anuchiBaTh (HOPMYITY TAPMOHHUYECKOTO KOJEOAHHS W OMPENeIsiTh
€ro MmapameTpbl

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

38. VYwmertpb uccnenoBaTh KoseOaHUs PU3NIECKOTO U MPY>KMHHOTO MasiTHUKA

39. VYmerp 3anuchiBaTh (POpMyNy IUIOCKOM BOJIHBI M ONPENENsTh €ro
napameTpbl

40. YMeTh NpUMEHSTH 3aKOHBI T€OMETPUUECKON ONTUKH

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

42. YMeTh UCIONb30BaTh TUPPAKIMOHHYIO PEMIETKY JJI ONPEASICHUS JITUHBI
BOJIHBI CBETA

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

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

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

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

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

48. IIpumeHeHHE 3aKOHA PAaBHOMEPHOT'O PACIIPENETICHUS SHEPTUHU 110 CTETICHIM
cB000bI. OnpeseneHne cpeHe KUHETUYECKON SHEPTUU IBHKEHUS OJTHOM MOJIEKYJIbI.

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

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

51. IlpuMeHsTH BTOpOE HaYaa0 TEPMOJAUHAMUKHU.

52. OmpenensiTh YUCIO CTENEHEW CBOOOJBI MOJICKYJbI. [IpuUMeHSTh 3aKOH
PaBHOMEPHOTO PacHpeIesIEHUs] YHEPTUH 110 CTETIEHSIM CBOOO bl MOJIEKYIL.

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

54. Ilpumensars ypaHenue Ilyaccona, 3amuch (opmyInbl MepBOro Havasa
TEPMOJUHAMUKY JIJIS1 Pa3JINYHBIX BUJIOB IPOLIECCOB.

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