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

1.1. Ileau u 3agaum JTUCHUIJINHBI

[lenb: W3MOXKUTH B KpaTKoH ¢GopMe Kypc KIacCHYeCKOoW oOImme ¢u3nku,
npuaaBasi €My COOTBETCTBYIOlee Oyayiield CHenralbHOCTH TpodeccruoHambHoe
HaIpaBJICHHE.

3amaun:

- Pacmmputs cBeneHus, BXOAIME B TIPOrPaMMy CPEIHEH IMIKOJIBI KaK MO Kypcy
oOmielt (hM3MKHU, TaK U B IPUKIIATHOM HAMPABIICHHUU.

- [lokazate mpuMEeHUMOCTh TU(PEPEHIMATIEHOTO U UHTETPAIIBHOTO UCUUCICHUS
U JIp. CBEJCHUN W3 Kypca BBICIICH MaTeMaTHKH (COTJIACHO MpOoTpaMMe Kypca s
CTYJICHTOB JaHHOW CHEIUATBHOCTH) TPH M3JIOKECHUSIX OCHOBHOTO MaTepHaia I10
¢busuke.

- Ilo3HakoMuUTh W JaTh OCHOBHBIE HaBBIKU: a) pabOThl C H3MEPUTEIbHBIMU
MHCTPYMEHTAMH U Tipubopamu; 6) 00pabOTKU pe3yabTaTOB JIA0OPATOPHBIX padOT U UX
aHalM3a; B) PEIICHUS MPUKIATHBIX 3a/lay; T) MpUMEHEHUs: (PU3NYECKUX 3aKOHOB IS
OOBSCHEHUI TPHUPOJHBIX TMPOIECCOB, ABJICHUM, PabOThl TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKHX MPOIIECCOB.

®du3rka UrpaeT UCKIIOYUTEIBHO BAaXXHYIO POJIb B TEOPETHUYECKOUW MOATOTOBKE
CHEIUATNCTOB  PasIWYHBIX  CHEIUaNbHOCTEeH. Pemenue  Qusmueckmx  3amad
CIIOCOOCTBYET (hOPMHPOBAHUIO Y CTYJCHTOB HWH)KCHEPHOTO MBIIIICHUS, 0€3 KOTOPOTO
HEBO3MOJKHA YCTICIIHAs padoTa Ha JKEJIE3HOJOPOKHOM TPAHCIIOPTE, MPOMBIUICHHBIX
MPEANPUATHASX U B APYTHX OTPACIIAX HAPOIHOTO XO3SUCTBA.

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

Nuaukartop Pe3yabTaThl 0CBOEHHSI Y4eOHOM 1M CIIUNJIMHBI

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 SIBIECHUS, €IUHUILIBI U3MEPEHUS (PU3NUECKUX
€CTECTBEHHBIX  HAayK  JUJIsl| BEJIMYMH;

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

- OTIBITHbIE 0OOCHOBaHMsI OCHOBHBIX (PU3MYECKHX 3aKOHOB

YMmeTh:

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

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

- aHAJIM3UPOBAThH PE3YIbTATHl UCCIIEIOBAHUS

Baaners:

- METOJaMH TEOPETHUYECKOTO HCCIeAOBaHMUS (DU3HUYCCKHUX SIBIICHHIHA,
MIPOIIECCOB U OOBEKTOB,;

- MeETOAaMn OKCIICPUMCHTAJIBHOT'O HNCCIICI0OBAHUA (1)I/ISI/I‘IGCKI/IX
SIBJICHH, TIPOIIECCOB U OOBEKTOB,;

- MaTEMAaTUYCCKUMU METOJaMU PCIICHNA THUITIOBBIX 3a/1a4




OIIK-1.3. [Ipumenser|3HaTh:
CCTCCTBCHHOHAYYHbIC MCTOAbI |- MCTOAUKY IMPOBCACHUA C-)KCHepI/IMCHTOB;

TEOPETUUYECKOTO 1 |- OCHOBHOE 000pYJ0BaHKE ISl POBEIECHUS HKCIIEPUMEHTOB,;
AKCIIEPUMEHTATILHOTO - MaTeMaTHUYEeCKHE METO IbI 00paOOTKH TaHHBIX
UCCIIETOBaHUS 06’beKTO§, VMeTh:

IIPOLIECCOB, SIBIICHU;

IIPOBOAUT OSKCICPUMCHTEI II0

3aJIaHHOU METOUKE
AHAITM3UPYET PE3YIIbTAThI

- IPOBOJIUTH (PU3HUECKUE U3MEPEHUS,
- 00pabaTbIBaTh pe3yibTaThl PUINYECKUX U3MEPEHUN;

1l MMPCACTABJIATh PC3YJIbTATHI SKCIICPUMCHTA

Baanern:

- METOJIMKOW TTOCTAaHOBKU (PU3MUECKOTO IKCIIEPUMEHTA,

- METOJlaMH pacyeTa MOTPEIIHOCTeH HW3MEpPEHUH IpU TPOBEIACHUHU
(U3HYECKOTO IKCTICPUMEHTA;

- HaBbIKaMH aHAJIN3a YKCIICPUMEHTAIBHBIX JaHHBIX

2. MecTo IMcUMIIMHBI (MOYJISI) B CTPYKTYpe 00pa3oBaTeibHOM MPorpaMMbl
VYyebnas aucuuiuiiHa «®DuU3MKa» OTHOCHUTCS K AMCIHUIUIMHAM O0s3aTEIbHOM
yacT bnoka 1 «/lucuumauuel (MOTyJH)» U SBISETCS 0053aTeIbHOMN I U3YUYCHUS.

Kopn HaunmeHnoBanmne qUCHHIIINHBI Konsbl popmupyembix

JTUCHHUILTHHBI

KOMHeTeHHHﬁ, HHAUKATOPOB

OcBauBaeMas TMCIUILJINHA

b51.0.10 | duzuka

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

Hp CAUICCTBYIOIINE NUCHHIIIMHBI

‘ I[I/ICI_II/IHJ'II/IHa IIKOJIBHOT'O KypcCa «Dusukar ‘

JAMcuMmiIMHbI ocBanBaeMble NapaJlieIbHO

| mer

Iocaexyonme TUCIHHIIAHBI

b1.0.15 Xumus

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

B3.01(J)

Beinosnnenue U 3ammra BBIITYCKHOMN
KBaJIM()UKAIIMOHHOM paboThI

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

3. O0beM IMCHUIJIMHBI (MOIYJISI) B 3a4€THBIX €IMHUIIAX ¢ YKa3aHUEM KOJIMYecTBa
aKaJeMHYeCKNX YaCOB, BbIIEJIeMbIX HA KOHTAKTHYIO padoTy 00y4yarouuxcs ¢
npenojaaBarejemM (M0 BUAAM Y4eOHBIX 3aHATHH) U HA CAMOCTOATEIBLHYIO padoTy

o0yyarImxcs

3.1. PacnpenesieHue o0beMa y4eOHOi TMCHMILUIMHBI HA KOHTAKTHYI0 padoTy ¢
NpenojaBaTejieM H CaMOCTOATEIbHYI0 Ppa00Ty 00y4aloIuXCs

Bug yuebHolt paboThl Bcero gacos no Kypcs! (cemecTpbl)
y4eOHOMY MJIaHy 1(1;2)

OOw1ast TpyA0EMKOCTh AUCHUIIUHBIL:
- 4acoB 288 288
- 3aUETHBIX €qUHUI] 8 8
KonrakTHasi pa6oTa 00y4amommuxcs 115 115
¢ mpenoaasareseM (Bcero), 4acoB
U3 Hee ayOumopHbvle 3aHAMUS, BCe20 115 115
B T.U.:
JIEKITUA 48 48
IIPAKTUYECKUE 3aHIATHS 32 32
nabopaTopHble paboThI 32 32
KA 0,4 0,4
KD 2,6 2,6




CamocTosiTe/IbHAs MOATOTOBKA K IK3aMeHaM 334 334
B NEePHUOJI IK3aMEeHANMOHHOI ceccru (KOHTPOJIb) ’ ’
CamocTrosiTe/ibHasi padoTa (Bcero), 4acon 139,6 139,6
B T.4. Ha BBINIOJIHEHUE!

KOHTPOJIbHON PabOThI 9 9
pacueTHO-rpaduueckoit paboThI

pedepara

KypCOBOH pabOTHI

KYpPCOBOT'O IIPOEKTA

Busl npoMexxyToyHOTO KOHTPOJIS JK, 3a Ok, 3a
Texyuuii KOHTPOJIb (BUA, KOJIHUYECTBO) K K

4. Conepsxkanue TMCUMILIUHBI (MOYJIs1), CTPYKTYPHPOBAaHHOE 10 TeMaM
(pa3nenam) ¢ ykazaHueM OTBEJEHHOI0 HA HUX KOJMYECTBA aKAJeMHYECKHUX YaCOB
¥ BU/JI0B Y4eOHbIX 3aHATHI

4.1. Tembl U KPaTKoe cO/iepPKaHue Kypca

Tema 1. MEXAHUKA
1. OcHOBHBIC NIOHATHSI MEXAHUKH.
Kunematuka noctynarejibHOro ¥ BpamaTeJJbHOr0 IBUKEHUS
Pasmeproctu. Cucrema eaunun CH. Cucrema otrcuéra. MartepuanbHas TOYKA.
Pamgnyc Bextop. CkopocTh, yckopenue, [lepemenienue. Y paBHEeHUS ABUKECHHS

2. JlunaMuka TBepaAoro rejaa. 3akonbl HoloTOHA M BpamieHust

Nueprumanbabie cucteMbl OTCYETA. 1lepBblii, BTOpOU, TpETUN 3aKOHbI HbOTOHA.
JluHaMMKa BpamaTelbHOro ABMKEHUA. MomeHT cwibl. MoMeHT mmiyibca. MoMeHT
uHepuuu. Teopema IlITelinepa. OCHOBHOM 3aKOH TMHAMMKHU BPaIaTEIbHOTO ABUKCHUS
B CJly4a€ CHUCTEMBI TOYEK M B ciiydae TBEpAOro Tena. Cunbl ynpyroctu, TpPEHUs,
CONPOTHUBJIEHUS M TATOTEHUSA. 3aKOH CyXOoro TpeHus. 3akoH AmoHToHa. Cuiia
conporusieHus. 3akoH Ctokca. JInHeHbI 3aKk0H | 'yka. 3aKOH BCEMUPHOTO TATOTEHUS.
Brrunciienne BTOpori KOCMUYECKONW CKOPOCTH.

3. Padora u 3Heprusi. MOIHOCTH. 3aKOH COXPAHEHUS IJHEPIrUM B MEXaHHKe
[Tone cwi. KoHcepBaTHBHBIE M  HEKOHCEPBAaTUBHBIE CHJIBI, IPUMEPBI.
[lorenumansHass 3Heprus. lloTeHuManeHas »HHEprus B IOJIE CWJI  TSKECTH,
NOTEHLUaIbHAsE 3HEpPrust ymnpyro naedopmupoBaHHoro Ttena. KuHeTumueckas sHeprus
TeJa MPH MOCTYNATEIbHOM U BPaIlATEIbHOM JABUKECHUU.

4. 3aK0oHBI COXPAHEHUS UMILYJIbCA, MOMEHTA UMITYJIbCA.
OCHOBBI PEeJIATUBUCTCKOM MEXaHUKH

Nmnynee. [locTynarel DUHIITENHA B CHEUHUAIBHOW TEOPUM OTHOCHTEIBHOCTH.
[IpeoOpazoBanus [anunes B kiaccuueckod Mexanuke. I[IpeoOpazoBanus JlopeHiia.
CnenctBusi u3 mnpeoOpaszoBanuii Jlopenna. CloKeHHE CKOPOCTEM B CHElUaTbHON
TEOPUU OTHOCHUTENBHOCTH. PemaruBucrckas aumnHamuka. l[lomHas osHepruss Tena B
CIIEHIUAIBHOW TEOPUU OTHOCUTEIBHOCTH. DHEPrUs NOKOS, KUHETHYECKAsk SHEPTUS TeEa.
CB43b PEIATUBUCTCKON SHEPTUU U UMITYJIbCA.

Tema 2. JJEKTPUHYECTBO U MAT'HETU3M




5. DJIEKTPOCTATHKA. JJIEKTPUIECKOe MoJIe
3aKoH COXpaHEHHus 3JIeKTpuuyeckoro 3apsaa. 3axkoH Kymnona. Hanpspk€HHOCTB
NEKTpUYECcKoro mnons. [IpuHOUI Cyneprno3unuM 3NeKTpUudecKoro mois. Cuiosble
JUHUU. OJIEKTPUYECKOE II0JIe B IPOBOJHMKAX M JWIJIEKTpuKax. Teopema ['aycca.
IIpumepsl IPUMEHEHUS TEOPEMBI. DNEeKTpUIECKUN JUIOJIb. Bexrop
NOJIIPU30BAHHOCTU. BEKTOP AJIEKTPUUECKOTO CMEILICHHS.

6. Kongencaropbl. JHeprusi ¥ NOTEHIHMAJ JJIEKTPHYECKOT0 MOJIst
CBsi3p TNOTEHUMANIa W  HaOpsbKEHHOCTH. lIpuHumn  cynepro3unuu  Juist
MOTEHIHAJIa. ODKBUIOTEHIHUAJIbHBIE JIMHUU. OJEKTPOEMKOCTh TMPOBOJHUKA U
KoH7eHcaTopa. [lmockuit koHaeHcaTop. DHeprusa koHaeHcaropa. O0bEMHAs MIIOTHOCTD
SHEPIUH MEKTPUUEecKoro nojs. CoequHeHUs: KOHAEHCATOPOB

7. I1oCTOSTHHBIN YJIEKTPHYECKHH TOK
3akon Oma il OAHOPOAHOTO yYacTKa IEeNu. DJIEKTPUYECKOE COMPOTUBIICHUE.
3akon Oma B muddepennuanbHord opme. D.1a.c. 3akoH OMa Jj1si HEOJHOPOIHOTO
ydacTka menu. 3akoH Oma s nosHoM nenu. COeIMHEHHsS PEe3UCTOPOB. 3aKOHBI
Kupxroda. 3akon Jxxoynsa — Jlena.

8. MarnuTHoOe 10Jie ¥ ero XapaKTepUCTHKHU
BekTop MHIyKIMM MAarHWTHOTO MoOjs. JIMHMM WHAYKOMS MAarHUTHOTO IIOJIS.
[Tpuanun cynepnio3unuu. 3akoH Amnepa. 3akoH buo — CaBapa — Jlamaca, npumepsl
€ro NpUMEHEHHs. MAarHuTHbIE MOMEHT BHUTKAa C TOKOM. lTeopeMa O LIUPKYJSLUUN
BEKTOpPa MarHUTHOM MHAYKIIMKM. MarHuTHOE MoJIe B BELIECTBE. BEKTOP HANIPsSKEHHOCTH
MAarHATHOTO TOJIA.

9. DduiekTpoMarHuTHAsE MHAYKUMA. CaMOMHAYKUIMS
Marunutssiii notok. [Ipasuno Jlenna. MaayktuBHOCTE. UHAYKTHBHOCTBE TOPOUIA.
OHeprusi MarHUTHOro noJid. JIeMCTBUE MarHUTHOTO IOJISI HAa ABWXKYIIMWCS 3apsal U
toku. Cunbl Amnepa u Jlopenua. Paborta nmo mepemernieHuio NpoBOJHUKA C TOKOM B
MarHuTHOM noJjie. CucrteMa ypaBHeHU MakcBesa.

Tema 3. ®U3UKA KOJIEFAHUI U BOJIH
10. MexaHn4ecKne U 3JIEKTPOMATHUTHBIE KOJIEOAHUS M BOJHBI

['apMoHnyeckue KojeOaHusl. YpaBHEHHME U NPUMEPBl TAPMOHUYECKHX
OCLWJIIATOPOB  (MasgTHUKM W 3JEKTPUYECKUN KOJeOaTeNbHbI KOHTYp). ODHEprus
koneOanuil. CBoOOAHBIE 3arTyxarouide KoJieOaHus OCHWUISATOpAa C  IOTEPSMHU.
BoinyxeHHble KoieOanus. AMIUIMTYAa U (pa3a BBIHYKJEHHBIX KojiebaHuil. Pe3oHaHc.
Cnoxenne koneOanuii. buenus. Buasl BonH. I1lnockas rapmoHnueckas BoJiHA (IJMHA
BOJIHBI, BOJJHOBOE YKCJIO U BOJIHOBOM BEKTOp, (pa3oBasi CKOPOCThb, YPABHEHHE BOJIHBI).
BonHoBoe ypaBHEHUE B TPOCTPAHCTBE.

11. Ontuka. UaTepdepenuus u 1udpakuus cBera
HNuTepdepeHIIMOHHOE T0JIe OT JABYX TOUYEYHBIX HUCTOYHMKOB. OmbiT HOHTra.
Nurtepdhepomerp Maiikenbcona. MaTepdepennus B TOHKUX MiieHKax. JudpakiuonHas
peméTka. [lonspusarus BoaH. [lonspusaius cBeTa Mpu OTPaKEHUU U TIPEIOMIICHUH Ha
IPaHUIIE IBYX IUAJIEKTPUKOB. 3aK0H Maittoca.



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 MOHATUSA TEpMOAMHAMUKH. [lepBoe Hadamo TEPMOAMHAMMKHU.
NneansHblii Ta3. OCHOBHOE ypaBHEHUE MOJEKYJSIPHO-KMHETHUECKOW TEOPUM Ta30B.
VYpaBHEHUE COCTOSIHMS HIEalIbHOIO Tasza. PaclpenelieHHe SHEPruM IO CTENEHIM
cBOOOJBl MoOJeKyJ. PacmpeneneHue MoJieKysl HAEANbHOTO ra3a IO CKOpPOCTIM 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.CoaepxxaHue TUCHUILUIMHBI (MOYJIsl), CTPYKTYPHPOBAaHHOE 110 TeMaM

Pa3nensl u TeMEI Bcero Bupl yueOHBIX 3aHATHN
9acoB 110 KonraktHas pabora CP
yueOHOMY | (AymutopHas pabora)
IUIAHY JK [ JB | 113
1 xkypc
1 cemectp
Tema 1. Mexannka 67 16 8 8 35
Tema 2. DJIEKTpUYECTBO U MarHeTU3M 67,6 16 8 8 35,6
KA 0,4
KD 0,25
KoHnTpons 8,75
Bcero 3a 1-it cemecTp 144 32 16 16 70,6
2 cemMecTp
Tema 3. ®usnka KoJIeOaHWUI U BOJH 40 8 8 8 16
Tema 4. KBanToBas ¢pusuka 40 4 4 4 28
Tema 5. Cratuctuueckast ¢uzuka 37 4 4 4 o5
TEPMOJMHAMHKA
KA
KD 2,35
KonTpons 24,65
Bcero 3a 2-ii cemectp 144 16 16 16 69
HUTOTI'O 3a 1 kype 288 48 32 32 139,6
4.3. TemaTuka npakTHYeCKHUX 3aHATHIA
Tema mpakTU4ECKOro 3aHATHS \ KonnuecTBo 4acos
1 kype
1 cemectp
Tema 1. Mexanuka 8
Tema 2. D51eKTpU4ECTBO M MATHETU3M 8
Bcero 3a 1-if cemecTp 16
2 cemMecTp
Tema 3. ®usuka koneGaHMid U BOJH 8
Tema 4. KBantoBas usuka 4
Tema 5. Cratuctuyeckas GusnKa U TEPMOIMHAMHKA 4
Bcero 3a 2-it cemecTp 16
HUTOTI'O 3a 1 kypc 32




4.4. TemaTnka 1a00paTOpHBIX padoT

Tema mabopaTopHOil paboTHI KonudecTBo yacoB
1 xypce

1 cemectp
Tema 1. Mexanuka 8
Tema 2. DIEKTPUYECTBO U MAarHETU3M 8
Bcero 3a 1-if cemectp 16

2 cemecTp
Tema 3. ®usuka konebdaHuii ¥ BOJIH 8
Tewma 4. KanToBas pusuka 4
Tewma 5. Craructudeckast pu3uka U TEPMOJIMHAMHUKA 4
Bcero 3a 2-if cemecTp 16
HUTOTI'O 3a 1 kypc 32

ook wnE

ol A

4.5. TemaTnka KOHTPOJILHBIX padoT
TeMaTnKa KOHTPOJIbLHOM PadOTHI

Yacrtp 1
KuneMarnka noctynaTeapHOrO U BpAllaTeIbHOTO IBUKEHU;
JIuHaMuKa MOCTYNaTEIbHOIO IBH)KEHUS, 3aKOH COXPAHEHUSI UMITYJIbCA;
Mexannueckas pabota, MomHoCcTh, KIT/I;
DIJIEMEHTBI CENUAIBHON TEOPUU OTHOCUTEIIBLHOCTH;
JlnHamMuKa BpalaTeaIbHOrO ABUKCHUS,
MexaHuKa KUJIKOCTEN U Ia30B; MEXaHUYECKOE HAIPSHKEHUE, 3aKOH ['yKa.

Yacts 2
DIIEKTPOCTATUKA
ITocTOsIHHBIN TOK
Marsetuszm
KoseGanus u BOJIHBI

5. YueOHo-MeTOIUYECKOE 00ecTiedeHne ISl CAMOCTOSITEIbHOM PadoThl

00y4arIIMXCcs M0 JUCUHUILIMHE (MOIYJIIO)

5.1. PacnipesiesieHre 4acoB 110 TeMaM M BHIAM CAMOCTOSATEJIbHOI padoThI

Paszpnensl u Tembl Bcero gacos o Bun pabotsr
y4yeOHOMY IJIaHy
1 Kypc
1 cemect
Tema 1. Mexanuka 35 CaMocCTOATENNBHOE HW3Y4YEHHE  OTAEIBHBIX
TeM Yy4yeOHOM JsuTeparypbl. BrinonHenue
KOHTpOJbHOM  paboTel. IloaroroBka K
MIPOMEXYTOUHOM aTTecTallud M TEKyIIEMY
KOHTPOJIIO 3HAHUI.
Tema 2. DnexkTpudecTBO | 35,6 CaMocCTOsATETbHOE U3YUCHUE OT/ICITBHBIX

MAara€Tu3m

TeM y4eOHOM uTepaTypbl. BoinonHenue
KOHTpPOJIbHOM pabothl. [Toaroroska k
MIPOMEKYTOUHOH aTTECTALlUU U TEKYILEMY
KOHTPOJIIO 3HAHUM.

Bcero 3a 1-if cemectp 70,6




2 ceMecT

Tema 3. ®dusuka xosiebanuii 23 CamocTrosiTelbHOE U3YYEHUE  OTACIbHBIX

Y BOJIH TeM Yyd4eOHOW JuTeparypsl. BrimonHeHHE
KOHTpONBbHBIX  pabor. IloarotoBka K
MIPOMEXKYTOUHOM aTTecTallud M TEKyIIEeMY
KOHTPOJIIO 3HAHUN.

Tewma 4. KBanToBas ¢pusuka 23 CamoCTOsITEIbHOE M3YYEHUE OTACIBbHBIX
TeM Yy4yeOHOM JuTeparypbl. BrinonHenue
KOHTpOJbHBIX  pabor. IlogrotoBka K
IIPOMEXYTOUHOM aTTECTAlUM U TEKYILIEMY
KOHTPOJIIO 3HAHUIA.

Tema 5. Crarucrtuueckas 23 CamocTosATeNbHOE H3Y4YEeHHE OTACIBHBIX

¢u3MKa 1 TepMOIUHAMHKA TeM yuyeOHOW suTeparypbl. BrinonHenue
KOHTpPONBbHBIX ~ pabor. IlomroroBka K
MIPOMEXKYTOUHOM aTTecTallud M TEKyIIEeMY
KOHTPOJIIO 3HAHUN.

Bcero 3a 2-it cemecTp 69

UTOIro 139,6

5.2. Ilepeyennb yueOHO-METOANYECKOT0 0O0eceYeHUsI 1JIsl CAMOCTOSATEILHOI
PaboThI CTYIEHTOB ¢ YKa3aHHEe MeCTA UX HAXOMKACHHSI:
- yueOHas nuTepaTypa — oubnroreka uinana
- METOJMYECKHE PEKOMEHIAIMH TI0 BBITTOJIHCHHIO KOHTPOJILHOW paboThl — (hOH/

OLCHOYHBIX CPCACTB,

- METOAUYECKUE PEKOMEHAALINH 110 CAMOCTOSITENIbHON padoTe — callT puinana.

6. @oH/ OLIEHOYHBIX CPEACTB /sl MPOBeIeHUsI MPOMEKYTOUHOI aTTecTAlNu
o0y4aroumuxcs 1o JMCUUILIHHE (MOAYJII0)

Buj onieHOYHBIX CpeacTB KonngectBo
Texkymmii KOHTPOJIb
KonTtposnbHas pabora 1
KypcoBas pabota (KypcoBoil IpOEKT) -
ITpoMe:KyTOYHBI KOHTPOJIb
OKk3aMeH 1
3auer 1

@DOH/JT OLICHOYHBIX CPEACTB MPECTABIIEH B MPUIOKEHUHU K paboyeil mporpamMmme

/. IlepeyeHb OCHOBHOI U JONOJHUTEIbHOM JIUTEPATYPbI

7.1. OcHOBHas qUTEpPaTypa

ABTOpHI, 3arnaBsue W3marenscTBO, TONI Komnu-Bo
COCTaBUTEIH
JI1.1 | UBnues A /L. dusnka yuebHoe | Cankt-IlerepOypr : JlaHb, | DIEKTPOHHBIH
nocobue ans By3oB / AJI. | 2022. - 676 c. - Pexum | pecypc
Wenues. - 3-e u3m., ucmp. | moctyna:
U JIO1L. https://e.lanbook.com/book/
200429
JI1.2 | I'paboBckuit Kypc  ¢usuxu:  yueb. | Cankr-IlerepOypr ONEKTPOHHBIN
P.N. nocobwue N3patensctBO Jlane, 608 c. | pecypc
Pexum JocTyma:
https://e.lanbook.com/book/
3178
JI1.3 | CaBenbeB U.B. | Kypc obmeit pusuku. B 3 | Canxr-IlerepOypr.: Jlanb, | DIeKTpOHHBIH
1. Tom 1. Mexanuka. | 2019. + 436, 500, 320 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

MornexymsipHas Gpusnka Pexxum nocryma:

Tom 2. DnexrpuyectBo u | https://e.lanbook.com/book/
MarHeTU3M. Bonnsr. | 113944

Orntrka https://e.lanbook.com/book/
Towm 3. KBanToBas onrtuka. | 113945

Atomuas ¢usuka. @usuka | https://e.lanbook.com/book/
TBepaoro tena. Pusmka | 123463

aTOMHOTO aqpa u
3JIEeMEHTaPHbBIX YaCTHUII

JI1.4 | bonynoB E.H. | ba3oBbiit kypc ¢usuku: | Cankr-IlerepOypr : | DJIeKTpOHHBIN
Mexanuka, MonekyispHas | [ITVIIC, 2020. - 319 c. - | pecypc
¢dusnka, syeKTpocTatuka, | Pexxum JIOCTYyTIA:
HOCTOSIHHBIH https://e.lanbook.com/book/
AIEKTPUICCKUI TOK, | 156026
MarHeTus3M, BOJIHOBast
OITHKA, AIIEMEHTBI
KBaHTOBOM MEXaHMKHU,

aTOMHOMU u SIICPHOM
Gu3MKN : y9eOHHUK

7.2. lonoJiHUTEJIbHAS JIUTEpaTypa

JI2.1 | KpaBueHko O®uzuka : yueOHuk u | MockBa : M3maTenbcTBO | DIEKTPOHHBIM
H.IO. MPAKTUKYM JIJIs1 BY30B Opaiitr, 2020. - 300 c. - | pecypc
Pexxum JoCTyma:
https://urait.ru/bcode/45082
1
JI2.2 | Ali3eH10H ®usuka : yueOHUK u | MockBa : M3natenbcTBO | DIEKTPOHHBIM
A.E. [IPAKTUKYM IS BY30B IOpaiit, 2020. - 335 c. - | pecypc
Pexxum JIOCTyTIA:
https://urait.ru/bcode/45050
4
JI2.3 | HukepoB B.A. | ®u3uka : yuyeOHuk u | MockBa : W3maTenbcTBO | DIEKTPOHHBIM
MIPaKTUKYM ]ISl By30B Opaiit, 2020. - 415 c. - | pecypc
Pexxum JocTyma:
https://urait.ru/bcode/45029
3

8. [lepeyeHb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHUKANIMOHHOM CeTH
«HTEpHET», HEOOXOTUMBIX /IJIs1 0CBOECHHS TUCIMILINHBI

1. OdunmaneHelil caT Quirana

2. DNeKTpoHHasi OMOIMOTEYHAs CHCTEMa

9. MeToanuyeckue yKa3aHus /151 00y4ar0IMXCs M0 OCBOEHHUIO TUCIIUTIMHBI

B mporecce ocBOeHUST TUCIUTUIMHBI CTYACHTHI JIOJDKHBI TTOCETUTH JICKIIMOHHBIE,
nabopaTopHblE M TPAKTUYECKUE 3aHITHS, MPOBOJIUTH CAMOCTOSITENIbHYIO pPaboTy,
BBITIOJIHUTH KOHTPOJIbHBIE PAOOTHI, CIATh 3a4ET U DK3aMEH.

JIeKIIMOHHBIC  3aHATHUS COCTABJISIOT OCHOBY TEOPETHYCCKOTO OOYYCHHS,
BKJIIFOYAIOT B ce0S CHCTEMaTHU3WPOBAaHHBIC OCHOBBI 3HAHWW 110 JUCIUILIMHE,
KOHIICHTPUPYIOT BHHUMAaHHE OOYydYalomuXcs Ha HauOoJiee CIOXHBIX H  Y3JIOBBIX
Bompocax (u3uku. B Xoze JIeKIuii mpernogaBaTens u3jiaracT M pa3bsCHIET OCHOBHEBIC,
HanOoJIee CIIOKHBIC TOHATHS TEMBI, a TAKXKE CBSA3aHHBIE C HEHW TEOPETUUYCCKHUE U
MPaKTUYECKUE IMPOOJIEMBI, JaeT PEKOMEHJIAIMM Ha BBIMOJHECHUE CaMOCTOSTEIIBHON
paboTHI.
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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/450821
https://urait.ru/bcode/450504
https://urait.ru/bcode/450504
https://urait.ru/bcode/450293
https://urait.ru/bcode/450293

B xoze sekunii CTyA€HTaM peKOMEHIYETCA:

- BECTU KOHCIIEKTUPOBAaHUE yUYEOHOTO MaTepuraa,;

- oOpamaTe BHUMAHHME HAa KaTErOpPHM, IOJOKEHHUS MU 3aKOHBI, PacKpbIBAarOIINE
COJIEpKaHUE TEX WM WHBIX SIBJICHUM U IPOLIECCOB, HAYYHbIE BBIBOJbBI W IMPAKTUYECKUE
PEKOMEHJAalMU 10 UX PUMEHEHHUIO;

- 3aJaBaTh NPENOJABATEII0 YTOYHSIOUIME BOIPOCHl C LEJIBI0 YSICHEHUS
TEOPETHUYECKUX TOJIOKEHUN.

JIJ1 yCHemHoro oBjiaieHusl KypcoM HEOOXOIMMO NOCeNaTh BCE JEKIUH, TaK KaK
TEMaTUYECKUM MaTepHuas B3aWMOCBS3aH Mexay coboi. IlpakTuueckue 3aHATHS - 3TO
akTuBHas ¢opma yuyeObHOro mporecca. OHU SBISIOTCSA JOMOJHEHHEM JICKIMOHHBIX
KypCOB U CaMOCTOSITENIbHOM pabOThl OOyYaIOIIUXCS, a TaKKE CPEICTBOM IPOBEPKHU
YCBOCHHMS UMM 3HAHHM, JaBAEMbIX Ha JICKIMHU U B MIPOLECCE U3YUYEHUsI PEKOMEHIYEMOU
muteparypsl. [IpakTrnyeckue 3aHATUS BKIIOYAIOT B C€0s pelIeHre 3a/1ay.

JlaGopatopHblie pabOTHI - y4eOHOE 3aHITUE, B paMKaX KOTOPOTO OCYIIECTBISECTCS
TOT WIM WHOW HAy4YHBIM DKCIEPUMEHT, HAIPaBJICHHBIM Ha IIOJYyYEHHUE PE3yJIbTATOB,
UMEIONINX 3HAUYE€HUE C TOYKU 3pPEHUSl YCHEIIHOTO OCBOEHHUS CTYAEHTaMU Y4eOHOM
IIPOTPaMMBI.

[To pe3ynpTaTam npoBeneHHON 1a00paTOpHOI pabOThl CTYJEHTOM BBIIOJIHIETCS
OTYET, TIJI€ NPUBOIATCS BCE HEOOXOAUMBIE BBIUMCICHMS, 3aIllOJIHAETCA TalauIa
pe3yJbTaTOB WM JIaeTCsl OMMCAHHUE OIBbITa C 00S3aTEIbHON 3alHChI0 XUMHUYECKHX
ypaBHEHUH U BbIBOAOB. KaXXIyi0 BBINOJHEHHYIO JIaOOpaTOPHYIO paboTy CTYIEHT
00s3aH 3alIUTUTh; Ha 3allMTE CTYACHT JOJDKEH MOKa3aTh 3HAHHE TEOPUHU U METOJOB
U3MEPEHHUsI, UCIIONb3yEMBIX B JaHHOW padoTe; ymMeTh (OpMYIMPOBATH U MOHUMATh
BCTpEYarouMecss B JAaHHOM padoTe 3aKOHOMEPHOCTH; 3HATh ONPEIEICHUS BCEX
BCTpEYarouMxcsi B pab0OTe MOHATHA U BEJIMYUH; YMETh AHAIU3UPOBATH U OOBSICHATH
MOJIyYeHHBIE PE3YNbTATHI U (DOPMYIUPOBATH BHIBOIBI.

BaxxHOM 4acThl0 CaMOCTOATENBHOM pabOThl SBISETCA UYTEHHE Y4YeOHOHM U
Hay4yHOM JuTepaTypbl. B paMmkax caMOCTOSTENbHOW padOThl CTYAEHT JOJIKEH
PaccMOTPETh TEOPETUUECKUN MATEPHUAJ, KOTOPBIM HE BBIHOCUTCS Ha JEKIIMOHHBIA KYPC.

YacTpio caMOCTOSITEIbHOW PabOThI SIBJISETCS BBINOJIHEHUE KOHTPOJBHBIX PadoT.
[Ipesxne dYeM BBIMOJNHATH 3a/laHUsl KOHTPOJBHBIX paboT, HEOOXOIUMO H3YyYUTh
TEOPETUYECKUN MATepUaJl, O3HAKOMHUTBCA C METOAWYECKUMH YKa3aHUSAMHU 110
BBIMIOJTHEHUIO ~ KOHTPOJbHOW  paboTbl.  KoHTposbHbIEe  pabOThl  BKIIIOYAIOT
TEOPETUYECKYI0 U IIPAKTUYECKYIO 4acThb. B paMKax MpPakTUYECKOW 4acTU CTyIEHTaM
HE00XOAMMO PELINTh 33a4d, CTPYIITUPOBAHHBIE MO pa3ieiaM.

BrlnonHeHre 1 3a1mTa KOHTPOJIBHBIX palOT SIBIIETCS HEMIPEMEHHBIM YCIOBHEM
JUTSL TIOITyCKa K 9K3aMeHy U 3a4eTy. Bo BpeMs BBINOTHEHUS! KOHTPOJIBHBIX Pa0OT MOXKHO
ITOJIY4YUTh TPYNIOBBIE WIM UHAUBUIYaIbHbIE KOHCYJIbTALUN Y TPENOAABATEIIS.

[IoaroroBka K 3K3aMeHy U 3a4€Ty MPEATNOJIAraer:

- U3y4ECHUE PEKOMEHIYEMOU JIUTEPATYPBIL;

- U3yUYEHUE KOHCIIEKTOB JICKLIUH;

- BBITIOJIHEHHUE U 3alllUTa KOHTPOJBHBIX PadoT.

10. ITepeyenb nHGOPMANUMOHHBIX TEXHOJIOT U, IPOrPAMMHOI0 o0ecrieyeHus U
HH(POPMALMOHHBIX CIIPABOYHBIX CUCTEM, UCIOJIb3YEeMbIX
MPHU OCYLIECTBJICHUM 00Pa30BaTEJIbHOI0 MPOLECCa MO AMCHUIINHE
[Iporpammuoe  obOecrnieueHne JuUisi  TPOBEACHHUS  JIEKIMHA, JIEMOHCTpAIlUU
npesenTanuii: Microsoft Office 2003 u BrIIE.
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IIpodeccnonanbHbie 0a3bI JAHHBIX,
HUCNOJIb3yeMble ISl U3yYeHUs TUCIUNINHBI (CBOOOIHBIH 10CTYII)
1. Undopmannonnas cucrtemMa «EaWHOE OKHO J0CTyNa K WH(POPMAIIMOHHBIM
pecypcamy - http://window.edu.ru/catalog/resources?p _rubr=2.2.74.6

11. Onucanue MaTepuaJbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM ISl
OCYIIeCTBJICHHS 00Pa30BaTEJIHLHOT0 MPoIecca M0 TUCHUILINHE

11.1. TpeGoBaHus K ayquTOPUSIM (IIOMEILICEHUAIM, KAaOMHEeTaM) Il
NPOBeACHNUS 3aHATHI ¢ YKa3aHHEM COOTBETCTBYIOLIEr0 OCHAICHUSI
YdeOHast ayauTopusi Ui TPOBEIACHHUS YUeOHBIX 3aHSATHH, MPETyCMOTPEHHBIX
nporpamMmoit crienuanurera (IPOBEACHUE 3aHITUN JIEKIIMOHHOTO THIA, 3aHSATUN
CEMUHAPCKOI0 THUIIA, TPYNIOBBIX W WHJIMBHIYAIbHBIX KOHCYJIBTALMM, TEKYIIETrO
KOHTPOJISI ¥ TIPOMEXKYTOUHOM arrecTanuu) - ayauropus Ne 401. Crienmanu3upoBaHHas
MeOeIb: CTOJIbI YYEHUYECKUE - 32 MIT., CTYJIbsl YUeHHUECKHE - 64 MT., J0CKa HACTEHHAs
(menoBast) - 1 mir., cTtonm mpemojaBarens - | miT., cTya mpenogaBaTenss - 1 mrT.
TexHuueckue cpeacrBa O0Oy4eHMs: IEPEHOCHOM SKpaH, MEPEHOCHOM MPOEKTOp,
HOYTOYK.  Y4eOHo-HarisiiHple  mocoOus,  oOecreuyuBarollMe  TEMaTHYECKHE
WUTIOCTpAllMM, COOTBETCTBYIOIIME pabouedl mnporpamMme JIUCUUIUIMHBI - KOMIUIEKT
Mpe3eHTaluil (XpaHuTcs Ha Kadeape).

11.2. IlepeyeHb J1a0OPaTOPHOr0 000PYAOBAHMS

VYyeOHast ayauTopusi A1 NPOBENCHHS Y4YEOHBIX 3aHSATHH, MPEAYyCMOTPEHHBIX
IpOTrpamMMoi crienuanTeTa (IPOBEACHUE 3aHATHI CEMUHAPCKOTO TUMA) - JlJabopaTopust
«Duzuka», aynuropus Ne 312. CnenuanuszupoBaHHas MeOelb: CTOJbI yueHu4yeckue - 11
IIT., CTYJbsl yueHn4eckue - 30 mT., JoCKa HacTeHHas - 1 mIT., cToN mpenoaaBaTens - 1
IT., CTyJ npenonasarens - 1 wT. JlabopatopHoe oOopyAoBaHUE: CYIMIMIBHBIN MIKad
CHOJI - 1 wr., amnepmMeTp JEMOHCTPAlMOHHBIA - 1 MIT., BECbl HACTONbHBIE - | mIT.,
BECHl TEXHUYECKHUE C pa3HOBECaMH - | IIT., YHUBEpCabHbIN UCTOUHUK nTuTanust Y UI1-2
- 1 mr., Hacoc Komosckoro, ammapar Krnemma-/lezopma, TepMomeTp
JIeMOHCTpauoHHbI - 1 1mr. Jlaboparopubie crTeHapl: «V3ydeHne COOCTBEHHBIX
KOJIeOaHWil TPYKUHHOTO MasTHUKAY», «CHSATHE BOJIBT-aMIEPHBIX XapPaKTEPUCTHK
ANEKTPOHHON JaMmbDy, «OImpeneieHne TOPU30HTAIBHOM COCTaBISIIOLIEH BEKTOpa
HAaINpsKEHHOCTH MAarHUTHOTO TOJsL 3eMin», «l3ydeHue 3aKOHOB BpamlaTeIbHOIO
IBWKEHUS», «ONpeneieHue OTHOIIEHUS TEIUIOEMKOCTEN BO3Ayxa MeTonoM KiemMmHa-
Jlezopmay, «3HAKOMCTBO ¢ PabOTONl 3JeKTpoHHOro ocuusuiorpada», «M3mepenue
MOMEHTA MHEPLUMM MaxOBOIO KoOJieca W CHWJIbl TpEHHMS B omnopax», «OmnpeneneHue
Ko3(puimeHTa BHYTPEHHETO TPEHUS KUAKOCTH MO METOAY CTOKca», «OmpeneneHue
MOMEHTa UHEPILIMH TeJla METOAOM KPYTHIIBHBIX KOJeOaHuil», « CHATHE BOJIBT-aMIIEPHBIX
XapaKTEPUCTHK CEJIEHOBOTO M TEPMAHUEBOTO BBIIPSAMHUTEINEH», «ONpeneneHne eMKOCTH
KOHJIEHCATOpa C TIOMOIIbIO OAJITMCTUYECKOTO TaJibBaHOMETpay, «M3mMepenue yaenpHoi
WHTErPAJIbHON YYBCTBUTEIBHOCTH M CHATHE BOJIBT-AMIIEPHOM  XapaKTEPUCTHKU
dboTtosnementa ¢ BHyTpeHHeM GoTodPdexkToM (GoToconmpoTuBiIeHUs », «OnpenencHue
JUIMHBI CBETOBOW BOJIHBI, «OIpeieieHre KOHUEHTPAaM BOJHOIO pacTBOpa caxapa Io
CPEICTBOM MHoJisipuMeTpa», «OIpefeneHne paanyca KpHBU3HBI JIMH3bBI C IOMOIIBIO
kojey HpIOTOHA, MONMY4EHHBIX B MOHOXPOMAaTHYECKOM cBeTe», «OmnpeneneHue
IIOKA3aTelsl NPEJIOMIIEHNS CTEKJIA C MOMOILBID MHUKpOCKOma», «OnpeneneHue 3akoHa
Maurocay. YueOHO-HarIsagHble IT0CO0MS - KOMIUIEKT IIAKaTOB.
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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

HNuaukatop

SIBJICHUIM;
pEe3yJIbTATHI.

1.1. Ilepeyenb KOMIIETEHIIM A
OIIK-1. CnocobeH pemaTh HWHXCHEPHBIC 3adaud B IpodecCHOHaTbHOU
JEATEIbHOCTU C HCMOJIb30BAHUEM METOJIOB E€CTECTBEHHBIX HAyK, MaTeMaTHYECKOTO
aHajM3a U MOJICIUPOBAHMS.
Nuaukatop OIIK-1.2. [IpuMeHsieT OCHOBHBIC TTOHATHS U 3aKOHBI €CTECTBEHHBIX
HayK JIJIsl peIIeHUs MPeIMETHO-TPOGUIIbHBIX 3a]1a4.

OIIK-1

1.2. Dra

3. [Ipumensier

o0 3aJJaHHOW METOIHUKE

b1 GOPMHUPOBAHMSA KOMIIETEHIUI

B IpoLecce OCBOEHHs Y4eOHO TN CIUIITHHBI

CCTCCTBCHHOHAYYHBIC
TCOPCTUICCKOIO M OKCIICPUMCHTAJIBHOI'O HCCICOAOBAHUA O6T>€KTOB,
IMPOBOJUT OIOKCIICPUMCHTBI

METO/IBI
IIPOLIECCOB,
U aHAIU3UPYeT

HaunmeHnoBanue 3Tamna

Conep:kanue 3Tana
(BuABI yueOHOI1 padoThI)

Koabl popmupyembix Ha
Tane KOMIETEeHIU,
HHANKATOPOB

Oran 1.

dopMupoBaHue
TEOPETHYCCKOM 0a3bl SHAHHUI

Jlexuuu, camocrositenbHas padoTa
CTYJIEHTOB C T€OpeTHYecKon 0a3oM,
MPAKTUYECKHUE 3aHATUS

OIlK-1

(OTIK-1.2, OTIK-1.3)

Oran 2. ®opMuUpoBaHUE YMEHUI

[TpakTuyeckue 3aHATUS u
BBITIOJTHEHHE JTa00PATOPHBIX paboT

OIIK-1

(OTIK-1.2, OTIK-1.3)

Ortan 3. ®opmupoBanue | BeimoigHeHHe KOHTPOIBHBIX paboT OIlK-1

HaBBLIKOB MPaKTUYECKOTO (OIIK-1.2, OTIK-1.3)

UCIIONIb30BAaHUSL  3HAHUM |

yMEHUHI

Oran 4. IlpoBepka ycBOeHHOro | 3ammTa  KOHTPOJBHBIX  padoT, OIlK-1

MaTepuaia 3a4eT, dK3aMeH (OIIK-1.2, OTIK-1.3)
2. Onucanue nokasaresje 1 KpUTEpPUeB OLCHUBAHUS KOMIIETCHIMIA HA

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

2.1. [loka3are/in M KPUTEPHH OLICHUBAHUS KOMIIETCHIMI
HA pa3JIMYHbIX ITanax ux popmMupoBaHus

Oran Kon ITokaszarenu Kpurepun CriocoObI O1IeHKH
(dbopMupoBaHus KOMIIETEHIINH, OILICHUBaHUS
KOMIIETEHIIUH UH/IMKaTopa KOMIETEHINH
Oran 1. OIlK-1 - MIOCEIICHUE | - HaJM4Hue | y4acTHe B
dopmupoBaHue (OIIK-1.2, JEKIIMOHHBIX Y| KOHCIIEKTa JIEKUUH | TUCKYyCCUU
TEOPETUYECKOU OIIK-1.3) MIPaKTUYECKHUX II0 BCEM TeMawm,
0a3bl 3HAaHUN 3aHATHI; BBIHECEHHBIM Ha
- BEJICHUE | JIEKIIMOHHOE
KOHCIIEKTa JIEKLIUH | 00CyKAeHne
Oran 2. OIlK-1 - BBIIIOJIHEHUE | - 3aJauyd PEUICHBI | HAIIMCAHUE OTYEeTa
dopmupoBaHue (OIIK-1.2, 1a00paTOPHBIX BEPHO; 1o J1a00paTOpHBIM
yMeHUH (pelieHne OIIK-1.3) pabor; - 3amanus | paboram u
3a/1a4u 1o - peleHHe 3ajad | 1abopaTOpHBIX pelieHne
oOpasiry) MPaKTUYECKOTO paboT BHITIOJIHEHBI B | TUIIOBBIX 3a/1a4 Ha
3aHATHUSA MIOJTHOM 00beMe IIPAKTUYECKHUX
3aHATHUSAX
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Oran 3. OIIK-1 - Hajau4ue | - KOHTPOJIbHBIE | KOHTPOJIbHBIE
dopMupoBaHue (OIIK-1.2, MPaBUIILHO paboThl UMEIOT | pPabOTHI
HAaBBbIKOB OIIK-1.3) BBIIIOJIHEHHBIX TIOJIOKUTEIIbHYIO
MPAKTUYECKOTO KOHTPOJbHBIX PELEeH3HUI0 U
HCI0JIb30BAaHUS pabot JIOTYILIEHbI K
3HAHUN U YMEHUH 3aIUTE
Oran 4. [IpoBepka OIIK-1 - yCHelHas | - OTBEThl Ha BCE | YCTHBIM OTBET
YCBOEHHOT'O (OIIK-1.2, 3aIuTa BOIIPOCHI 10
Marepuaia OIIK-1.3) KOHTPOJIbHBIX KOHTPOJIbHBIM
pabor; paboram;
- DK3aMEH; - OTBETHI Ha
- 3a4eT BOMPOCHI
9K3aMEHALIMOHHOTO
Ousera, Ha BOIPOCHI
3aueTa u Ha
JIOTIOTHUTEIIbHBIE
BOIIPOCHI

2.2. Kpurtepum ouleHUBAHHSI KOMIIETEHIM 10 YPOBHIO HX ChOPMHPOBAHHOCTH

Kon YpoBHU chOpMHUPOBAHHOCTH KOMIETECHITHI
KOMIIETEHIIUH, 0a30BbII cpeaHui BBICOKUI
WHIUKATOP
OIIK-1 3HaTh: 3HaTh: 3HaTh:

(OI1K-1.2) - OCHOBHBIC | - OCHOBHBbIC ()M3WYECKHE | -  OCHOBHBIE  (hu3mueckue
¢du3nueckue sBICHUS, | ABICHUS, €IMHULIBI | SIBJICHUS, €AMHUIBI U3MEPEHUs
€IMHUIBI M3MEpPEHUs | I3MepeHHsT (PU3MUECKUX | (PU3MYECKUX BEINYHH;
(GU3NYECKUX BEIUYUH | BEJIMYUH; - (pyHnameHTaIbHBIE TOHATHS,
YMmern: - OTBITHBIE 0OOCHOBAHUS | 3aKOHBI u TEOPHUH
- NPUMEHATh METOJbl | OCHOBHBIX (DM3MYECKHX | KJIACCHUYECKOH M COBpEeMEHHOMH
TEOPETUYECKOIO 3aKOHOB ¢busnku;

UCCIICI0BaHMS YmMmers: - ONbITHbIE  OOOCHOBaHUS
(GU3NUeCKUX SBICHUH, | - TPHUMEHSATh METOJIBI | OCHOBHBIX bu3ngecKux
IIPOLIECCOB U | TEOPETHYECKOTO 3aKOHOB
00BEKTOB HUCCIIEIOBAHUS YMmerhb:
Buaaners: bu3nueckux  SABJIEHUH, | - IPUMEHSTh METO/IbI
- MareMaTHYeCKHMH | IPOIECCOB U OOBEKTOB; | TEOPETUYECKOTO MCCIEAOBAHUS
METOJaMU  PELICHUs | - MPUMEHSATb METOAbl | PU3MUECKUX SIBJICHUH,
TUTIOBBIX 3a7a4 AKCIIEPUMEHTAITBHOTO MIPOLIECCOB U OOBEKTOB;
UCCIIEIOBaHMS - IPUMEHSTh METO/IbI
Gu3MYecKux  SBJICHUH, | SKCIIEPUMEHTAIHLHOTO
IPOIIECCOB U O0BEKTOB UCCIIEIOBaHUS ¢buznueckux
Baaners: SIBJICHUI, MPOLECCOB "
- METO/1aMU | OOBEKTOB;
AKCIIEPUMEHTAITBHOTO - aHaJIM3MPOBATH PE3yJIbTATHI
UCCIIeI0BaHUs UCCIIEIOBaHUS
¢usznueckux  sABiIeHU, | Baaxers:
MPOIIECCOB U O0BEKTOB - METOJIJaMH TEOPETHYECKOTO
- MaTeMaTUYECKUMHU | UCCIIETOBAHHUS buznIecKux
METOAAMHU peleHus | sIBICHUH, MPOIIECCOB U
THTIOBBIX 3a7a4 00BEKTOB
- METOAaMHU
AKCIEPUMEHTAIHLHOTO
UCCIIEI0BaHUS ¢buznueckux
SBJICHUH, IIPOLIECCOB 51
00BEKTOB
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- MAaTEeMaTUYECKUMHU METOJIaMHU
pelIeHrs TUMIOBBIX 3a7a4
OIIK-1 3HaTh: 3HaTh: 3HaTh:

(OIIK-1.3) - METOJIUKY | - METOJAUKY IPOBENCHUSA | -  METOJAUKY  IPOBEICHUSA
IPOBECHUS HKCIIEPUMEHTOB JKCIIEPUMEHTOB
HKCIIEPUMEHTOB - OCHOBHOE | -OCHOBHOE 00OpYAOBaHUE IS
YMmerh: o0opynoBaHue JUISL | TIPOBEACHUSI SKCTIEPUMEHTOB
- MIPOBOJUTH | TIPOBEACHHUS - MareMaTHU4eCKHEe METOJbI
buznvecKue IKCIIEPUMEHTOB 00pabOTKU TaHHBIX
U3MEpEHUs Ymern: Ymers:

Baanern: - IPOBOJUTH (PU3UYECKHE | -  MPOBOJAUTH  (pU3MUECKHE
- METOJIMKOMN | U3MEPEHHS, U3MEpEHUS
[IOCTaHOBKH - oOpabatbIBaTh | - 00pabaTeIBaTh pPE3yJIbTATHI
buznueckoro pe3ynbTaThl (U3NUECKUX | GU3MUECKUX U3MEPEHHIA;
HKCIIEPUMEHTA U3MepeHui - TPEACTaBISATh PE3yIbTaThl
Baapners: JKCIIEPUMEHTA
- METOJIUKOHN ITIOCTAHOBKH | Biiagers:
buznueckoro - METOAMKOM  MOCTaHOBKH
OKCIIEPUMEHTA, (U3NIECKOTO IKCIIEPUMEHTA;
- MeToJaMu  pacyera | - MeTOJIaMHU pacuera
IIOTPELIHOCTEN IOTPEUIHOCTEN U3MEPEHUH TIPH
U3MEepeHUit IpU | IPOBEICHUU buznyeckoro
MIPOBEJICHUU IKCHEPUMEHTA;
buznueckoro - HaBbIKaMU aHainmza
HKCTIEPUMEHTA IKCIIEPUMEHTAIBHBIX JTAHHBIX

2.3. Hkajabl oueHuBaHUsA (OPMHUPOBAHNUS HHIUKATOPOB JA0CTHKEHHS

KOMIIeTeHII M

a) llIkajia oeHNBaHUs KOHTPOJILHBIX padoT

[Ixamna onieHnBaHus

Kpurepuu onieHuBanus

3autreHo

Bce unankaTopbl JOCTHKEHUN KOMITIETEHIIMM CPOPMUPOBAHBI HA YPOBHE
He HUXke 0a3oBoro. /[aHel OTBETHI Ha BCE TEOpPETHUYECKHE BOMPOCHl. Bee
pacyeThl BHITTOJTHEHBI BEPHO M UMEIOT HEOOXOAMMBIE MOSICHEHUSI

He 3aureno

Bce uHauKaTOpH! TOCTHKEHUH KOMIIETEHIMH c(hOpMUPOBaHBI HA YPOBHE
HUke OazoBoro. B pacuerax nomymieHsl OIIMOKH, HEOOXOJUMbIE
HOSICHEHHsI OTCYTCTBYIOT, UMEIOTCS OIMOKH B TEOPETHYECKHUX BOIIPOCAX.

0) lIkajia oueHNBaHUS IK3aMeHAa

[Ixana orteHnBanus

Kpurepun onenuBanus

OIICHKA «OTJIHYHO»

Bce wuHaukaTopel JOCTHMKEHMM KOMIETEHIMH C(HOpPMHUpPOBAHBI Ha
BBHICOKOM YpOBHE M CTYACHT OTBEYaeT Ha BCE JOIMOJHUTEIbHBIE
Bompockl. Teopernueckoe coaepKaHHE AUCHUILUTUHBI  OCBOEHO
MOJHOCTBIO, 0e3 mpobenoB. CTyaeHT JAEMOHCTPUPYET TIOJHOE
COOTBETCTBHE 3HAHWUW, YMEHUI U HABBIKOB MOKA3aTeNsIM M KPUTEPUSIM
OLCHUBAHUA UHAUKATOpPOB JOCTUXCHUSA KOMIICTCHIINU Ha
dhopMUpyeMOM TUCHUIUIMHON ypoBHE. OrmnepupyeT MNpHOOPETEHHBIMH
3HaHUAMHU, YMCHUSAMU W HABBIKAMM, B TOM 4YHCJIC B CHTyalusIX
MOBBIIIEHHOW CIOXHOCTH. (OTBeyaeT Ha BCE BOMPOCH Owmiera 0Oe3
HaBOJISIINX BOMPOCOB CO CTOPOHBI TperojaBareliss. He WCIBITBIBaET
3aTpyJHEHUI MPU OTBETE Ha TOTIOJHUTEIbHBIE BOMPOCHI.

OIICHKA «XOpOoLIo»

- OaMH MHIUKATOp JOCTHIKEHHUS KOMIETEHIMH C(HOpMHUpPOBaH Ha
BBICOKOM YpOBHE, a OJMH HWHAMKATOP JOCTHKEHHSI KOMIIETEHIINH
c(OpMHPOBAH Ha CPETHEM YPOBHE;
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- BCE MHIUKATOPHl JIOCTHKCHHUN KOMIIETCHIMH C(OPMUPOBAaHBI Ha
CpeHEM YpPOBHE, HO CTYICHT apryMEHTHPOBAHHO OTBEYAeT Ha BCE
HOHOHHHTCHBHBK:BOHPOCBE

- OJWH WHIUKATOpP JOCTHIKEHHH KOMITETCHIIMH COPMHPOBAaH Ha
CpeZIHeM ypOBHE, a JIpyroil Ha 6a30BOM ypPOBHE, HO CTY/ACHT YBEPEHHO
OTBEYaeT Ha BCE JOMOJIHUTEIbHBIE BOMPOCHL. TeopeTnyeckoe
CoJiep’)KaHue JUCIMIUIMHBI OCBOCHO TOJNIHOCTBIO, 0e3 mpoOemnoB.
CTyaeHT JIEMOHCTPHUPYET IIOJHOE COOTBETCTBHE 3HAHUM, YMEHUH W
HABBIKOB II0OKaA3aTCIIsIM U KpHTepHHM OLICHUBAaHUA HHHHKaTOpOB
JOCTHKEHUS KOMIICTEHIIMH Ha (OPMHPYEMOM IMCHUIUIMHON YpPOBHE.
Onepupyer NpUOOPETCHHBIMHU 3HAHUSMHU, YMCHHUSIMA Y HABBIKAMU; €rO
OTBET MPEICTABISCT I'PAMOTHOE M3JIOKEHHE yd4eOHOro marepuasia IIo
CYIIIECTBY; OTCYTCTBYIOT CYIICCTBEHHbBIC HETOYHOCTHU B
(GbOpMyYIMPOBaHUN TOHSATHI; MPABUILHO NPUMEHEHBI TEOPETHUECKUE
IIOJIOXKCHUA, HO[[TBep)KI[eHHLIe HpI/IMepaMI/I. Ha JaBa TeOpeTI/I‘IeCKI/IX
BOIPOCA CTYJACHT Jall MOJHBIE OTBETHI, HA TPETHH - MPH HABOISIIHX
BOIMpoOcax MpenoaaBarelis. [Ipu oTBeTe Ha JOMOJHHUTEIBHBIC BOIMPOCHI
JIOMyCKAaeT HETOYHOCTH.

OIICHKa
«YHAOBJICTBOPUTCIIBHO»

- Bce WHAMKATOpPBI JOCTHKEHHH KOMIETEHIUH C(HOPMHPOBAHBI Ha
0a30BOM ypOBHE;

- OAWH WHAMKATOp MJOCTIKEHHS KOMIIETEHIMH c(opMUpOBaH Ha
0a30BOM ypOBHE, APYroil Ha CPeTHEM YPOBHE, HO CTYAEHT 3aTpyIHSIEeTCS
OTBETUTh HAa JONOJHUTEIbHBIE BOMPOCHL. TEeOpeTHdYecKoe ColepKaHue
JUCLUIUIMHBl ~ OCBOGHO  YacTUYHO, HO MpoOJeMbl HE  HOCAT
MPUHIMIHAIBHOTO XapakTepa. CTyIeHT JAEMOHCTPUPYET HENOJHOE
COOTBETCTBUE 3HAHMM, YMEHUH U HABBIKOB IOKA3aTENIIM M KPUTEPUAM
OLICHUBAHUS WHJUKATOPOB JOCTH)KEHHMSI ~ KOMIIETEHLIUH Ha
(dbopMUpyeMOM TUCLMIIMHOM YpOBHE: [OIMYCKArOTCs 3HAYUTEIbHbIE
OIIMOKHU, MpPOSBIAETCS OTCYTCTBUE 3HAHUM 1O psily BOIPOCOB.
3aTpyaHAETCsl OTBEYaTh HA JONOJIHUTEIbHBIE BOIIPOCHI.

OIICHKa
«HECYHOBJICTBOPUTCIIBHO»

NunukaTopbl JOCTHXKEHUNW KOMIETEHIMH ChOpMHUpPOBAHBI Ha YPOBHE
HUKe 0a30BOT0 M CTYJAEHT 3aTPYAHSIETCS OTBETUTH HA JAOMOJHUTEIbHBIC
BOoIpocel.  Teopermyeckoe  coAepKaHWE  JUCLUILIMHBI  OCBOEHO
gacTUyHO. CTYIOEHT JAEMOHCTPUPYET SBHYIO HEIOCTATOYHOCTb WIIH
IIOJIHOE OTCYTCTBHE 3HAHUW, YMEHUN U HAaBBIKOB Ha 3a/IJaHHOM YPOBHE
c(OPMHPOBAHHOCTU MHIUKATOPOB JOCTHKEHHS KOMIIETEHIIHH.

B) llIkaJjia oneHnBaHusi 3a4eTa

IIIxana oneHUBaHUI

Kputepun orieHuBaHus

3autreHo

Bce mHIUKATOPH TOCTHKEHUH KOMITETEHIIMM C(OPMUPOBAHBI HA YpOBHE
He HIKe 06a30BOT0 M CTYJEHT OTBEYAET Ha JJOMOJHUTEIbHBIE BOIIPOCHI.
CryneHr:

- IPOYHO YCBOWJI MPEyCMOTPEHHOM NMPOrpaMMoi MaTepua;

- IPaBUIILHO, APTYMEHTHPOBAHO OTBETHII Ha BCE BOTIPOCHI;

- TOKa3ajJ TIy0OKHe CHUCTEeMaTH3MPOBAaHHBIE 3HAHMS, BIAJEET NMpUEMaMH
pacCyXIeHHS W COMOCTABIISICT MaTepHUal U3 Pa3HBIX HCTOYHHKOB: TEOPHIO
CBSI3bIBA€T C MPAKTHKOW, APYrMMHU TEeMaMH JaHHOTO Kypca, Ipyrux
M3Yy4aeMbIX MIPEIMETOB,;

- 6e3 oImMOOK BBHIOJIHUII MPAKTHUECKOE 3aJaHHUE.

He 3aureno

Bce mnamkaTophl JOCTHXEHUH KOMIIETEHIIMH CPOPMHUPOBAHBI HAa YpOBHE
HIDKe 0a30BOTO M CTYAEHT 3aTPYIHSETCS OTBETHTh Ha JONOJHHUTEIbHbBIC
BONIPOCHL. BpIcTaBnsieTcss CTyAEHTY, KOTOphlii He cmpaBuwics ¢ 50%
BOIPOCOB U 3aJjaHUi OuWiieTa, B OTBETaX Ha JPYrHe BOMPOCHI JIOIMYCTHI
CyulecTBeHHble OIMOKU. He MoXeT OTBeTHTh Ha JIONOJHUTENbHbIE
BOIIPOCHI, IPEJIOKEHHBIE IIPENOIABATEIIEM.
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3. TunoBble KOHTPOJIbLHBIE 32JaHUS U HHbIE MAaTePHAJIbI, He00X0AUMbIE IS
OLICHKH 3HAHMH, YMEHUH, HABbIKOB, XapPAKTEePU3YIOIIHUX ITaNbl (opMUpPOBAHUSA

o o0pasiry)

KOMIIETEeH UM
Kon Oranbl GOopMUPOBAHUS TumnoBsie 3a7aHUs
KOMITETEHITNH, KOMITCTCHITHH (oLIeHOYHBIE CpECTBA)
WHIUKATOP
OIIK-1 Oran 1. ®dopmMupoBaHue | - OUCKyCCHS:  BOMPOCHI  JIi  OOCYXKIEHUS
(OIIK-1.2, TEOPETHIECKOM 0a3bl | (METOMMYECKHE PEKOMEHIAIMK JIJIsi TIPOBEICHUS
OIIK-1.3) 3HaHUHI IIPAKTUYECKUX 3aHATUN)
Oran 2. @opmHpoOBaHUE | - HAMCAHUE OTYETa MO JAOOPaTOpHBIM paboTaMm U
YMEHHI (pEIICHHWEe 3a/a4ydl | PelICHUE THUIIOBBIX 33/7ad Ha TPAKTHYECKUX

3aHATUAX C UCIIOJB30BaHHUEM IIAKETOB IMPUKIAAHBIX

IporpaMM U OHJIAWH KaJbKYJISATOPOB IpU padoTe C
pasMepHBIMU BEJIMUYUHAMU

Oran 3. @®opMHpPOBaHHUE | - KOHTPOJIbHbIE PabOThI: IEPEYEHb BOIPOCOB IIO
HaBBIKOB  IIPAKTUYECKOro | BapuaHTaM (METOAMYECKHE PEKOMEHIAlUMU IO
ucnons3oBanust 3Hanuit u | CPC)

YMEHUI

Oran 4. [IpoBepka | - 3am1MTa KOHTPOJIBHBIX PaOOT

YCBOGHHOTO MaTepHalia - BOIIPOCHI K 9K3aMEHY U 3a4eTy (mpuioxeHue 1)

4. Meroan4yeckne MaTepHAaJibl, ONpeAe/Isonue Npoueaypbl ONeHUBAHUSA 3HAHU,
YMEHUI U HABBIKOB

JIK3aMeH

[IpoBonuTCA B 3aJaHHBIN CPOK, cOrlacHO rpaduky yaeOHOro mnpoiecca. IK3aMeH
npoxonut B (opme cobecenoBaHuss 1O OwiieramM, B KOTOpPbIE BKJIIOYAIOTCS
TEOpETUYECKUE BOMPOCHl. [Ipr BBICTABIEHHM OLIEHOK YYHUTHIBAETCS YPOBEHB
MPUOOPETEHHBIX KOMIIETCHIIUN CTyJIeHTa. AYAUTOPHOE BpEMsl, OTBEJICHHOE CTY/ACHTY,
Ha NOAroToBKY — 30 MUH.

KourpouabHas padora

DTO BHEAyJUTOPHBIA BHJ CAMOCTOSITEIBHOW paOOThl CTyAeHTOB. KoHTposibHas
paboTa BKJIIOYAET B ce0s 3a/1auM, OXBATHIBAIOIINX U3ydaemble paseibl Gusuku. Pabora
BBITMIOJIHSETCSl TI0 BapuaHTaM, COIVIaCHO mocjienHed nudpe mmdpa U caaercss Ha
IIPOBEPKY.

[lociie mpoBEpKM  KOHTPOJIbHAS
ITOATOTOBKY €€ 3aILUTE.

3amuTa KOHTPOJIbHOM paboThl MPOBOAMTCA Ha SK3aMEHAIIMOHHOM ceccuu Hu
ABJISIETCSI OCHOBAHMEM JIJIsl IOTyCKa CTYJIEHTa K 3Kk3aMmeHy. [Ipu 3ammre KOHTpOJIbHON
paboOThl CTYIEHTHl JIOJKHBI OTBETHUTh Ha TEOPETUYECKHME BOMPOCHI MO TEMATHKE
KOHTPOJIbHOM paOOTHI.

paboTa BO3Bpamiaercs CTyACHTaM I

TemaTuka KOHTPOJIbHOI Pa0dOTHI
Yacrs 1
Kunemartnka noctynaTeabHOr0O M BpallaTEIbHOTO ABUKCHUN;
JIlnHaMUKa MOCTYMAaTENbHOTO ABUKEHUS, 3aKOH COXPAHEHUS UMITYJIbCA;
Mexannueckas padota, MomHocTb, KIT/I;
DJIeMEHTHI CIEIUAIbHON TEOPUH OTHOCUTEIHLHOCTH;
JlnHaMuKa BpalmaTeIbHOTO JIBUKECHUS;

a0 E
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6. MexaHuKa KUJIKOCTEN U ra30B; MEXaHUUECKOE HANIPSKEHUE, 3aK0H [ yka
Yactp 2

DJIEKTpOCTATUKA

[TocTosAHHBIN TOK

Maruetuszm

Konebanus n BonHbI

o E

IIpakTHyeckue 3aHATHSA

[TpakTHyeckue 3aHATHS - METOJ PENPOAYKTUBHOTO 00yUYeHUs, 00eCeUnBAIOIINA
CBSI3b TEOPUM U TMPAKTUKU, CONCUCTBYIOMIMHA BBHIPAOOTKE y CTYACHTOB YMEHHHA W
HAaBBIKOB NPUMEHEHUS 3HAHWM, MOJYYEHHBIX Ha JIEKIMM M B XOAE CaMOCTOSATEIBHOU
paboTHI.

[Ipn npoBeneHUM NPAKTUYECKUX 3AHATUN CTYJIEHTAM IPENJIararoTcs JIBa BHJIA
3aJa4y 1O TeMaM, OTBEJCHHBIM Ha MPAKTUYECKOE 3aHATHE (coryiacHo pabouei
nporpamme y4eOHOH TUCHUIUIMHBI):

- TUTOBBIE 3a/1a4i, 00pa31ibl, pEUIEHUs] KOTOPBIX ObUIN PAaCCMOTPEHBI HA JIEKIIHH,
IPU UX PELICHUH IPUMEHSIETCS OIHO MpaBuio (popMyiia, 3aK0H);

- 3aJja4i, TpeOyrolue s pelleHns TPUMEHEHUsI HECKOJIBKUX MpaBuil (popMmyi,
3aKOHOB), ocTpoeHust rpadukoB. Kak nmpaBuno, oOpa3ipl TakUX 3a7ad Ha JIEKIUAX HE
paccMaTpUBaIOTC.

Juckyceust

[Ipy mpoBeneHWM MAWCKYCCHU CTyJAEHTaM sl OOCYKIEHHUS TpeIaraiTcs
BONPOCHI MO TEME, OTBEACHHOMW Ha MPaKTHYEeCKOe WIN J1adOopaTOpHOE 3aHSITHE
(cormacHo pabouelt mporpamme yuyeOHOM aucuuiivHbl). [lpu oTBeTe Ha BOMpPOC
CTYACHT JIOJDKEH PACKpBITh TEMY, yKa3aTh Pa3MEPHOCTH HCIOIb3yEeMbIX (PH3UIECKHIX
BEJIMYUH U UX CMBICIL.

JlaGopaTopHuasi padora

[IpoBenenne 1abopaTOpHBIX pabOT MO3BOJSET CTYACHTAM YIIyOUTh U 3aKPEIUTh
TEOPETHUYECKUE 3HAHMS, PA3BUTHS HABBIKOB CAMOCTOSITEIBHOIO AKCIIEPUMEHTUPOBAHUS.
Bxitodyaer mMoAroToBKY HEOOXOAMMBIX JJi OIBbITa (dKCIEpUMEHTa) NpubOpoB,
00Opy/IOBaHUs, COCTABIICHUE CXEMBbI-IJIaHA OIbITa, €ro IPOBEJIECHUE U OIMCaHHE.
VYyammecss npuoOpeTaroT yMEHUsS M HaBbIKM, HEOOXOJMMBIE MM B MOCJEIYIOLIEH
NpO(QECCUOHAIBHON JEATEIbHOCTH M CIOCOOCTBYIOT (POPMHPOBAHUIO TPUUYUHHO-
CJIEICTBEHHBIX CBS3€i 3aKOHOB (DU3UKU U UCCIEAYEMBIX SBICHUM.
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IIpunoxenue 1

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

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

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

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

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

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

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

9. Cuiibl HHEpIUU

10. Craruka. YciioBUs paBHOBECHS TEIl.

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

12.  MomeHT KoIu4ecTBa ABMKECHUA. 3aKOH COXPAHEHHs MOMEHTa KOJIUYECTBA
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. DneMeHTapHBIA 3apsia. 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 MHAYKIMK MAarHUTHOTO MOJs. JIMHUM MHAYKIMS MAarHUTHOTO TOJIS.
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[IpyHIMD Cyneprno3unuu.

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

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

32. Cuia Jlopenna.

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

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

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

36. IlomympoBomauku. P-n-miepexo st

Bomnpocs! ajis1 npoBepku ypoBHs o0yuyeHHocTH «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 ¥ HAMUIIKATE YTO TAKOE MOMEHT CHUJIbI?

4, JlaiiTe onpeneneHnue TMHEMHON U YIIIOBOM CKOPOCTH.

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

6. Onpenenenne MOMeHTa HHEPIUU. OUBHMUECKUNA CMBICT MOMEHTA UHEPLIUH.

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

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

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

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. Hablkamu paOOThl ¢ MUKPOMETPOM ISl OJTYUYEHUS SKCIEPUMEHTATIbHBIX
TaHHBIX.

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

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

17. Tlpumensts Teopemy ['aycca K pacy€Ty HampsDKEHHOCTH SJIEKTPHUUECKHUX
MoJen

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

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

20. BpIUMCHATH SHEPTUIO U PAOOTY PIEKTPUUYECKOTO MO
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21. Ilpumenarp 3akoH OMa [ OJAHOPOAHBIX IEMEH MOCTOSHHOTO TOKa B
MHTETpabHON 1 quddepeHnnansHon Gopme.

22.  BpUUCHATH CONPOTUBIIEHUE TPOBOAHHUKA

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

24. llpumenarp 3akoH Oma JJIsi HEOJHOPOJHBIX LENEHl MOCTOSIHHOIO 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
MOJIs1 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»

Branenne HaBbIKaMU pELICHHS 3a/ad, MPEICTABICHHBIX B KOHTPOJBHBIX
paborax.

IIpumepsl 3a1au:

1. KunemaTnueckoe ypaBHEHHE JBHKECHHS MATEPUAIBHON TOYKH I10 IIPSIMOU
(ocb x) umeer BUA X = A + Bt + C t}, tne A =4 M, B=2 wm/c, C = - 0,5 m/c® s
MOMEHTa BPEMEHHU t; = 2 ¢ ompenenuTh: 1) KOOpAMHATy X; TOYKH; 2) MTHOBEHHYIO
CKOpOCTh 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
YCKOpEHHEe TOUKH, Haxojsmieics Ha pacctosaud R = 0,1 M oT ocu BpamieHus, I
MOMEHTa BPEMEHH t; = 4 C.

3. Ha ropusoHTansHoi iatgopMe MmaxTHON KIETH CTOUT YEJIOBEK Maccoil m
= 60 xr. OnpenenuTs CUTy JIaBJICHUs YelloBeka Ha Tuiaropmy: 1) mpu ee moabeme ¢
YCKOpEHHEeM a; = 3 M/c’; 2) pu PaBHOMEPHOM IIOJBEME M CIYCKe; 3) HPHU CIIyCKe C
YCKOpeHHEM ag = 9,8 M/c’.

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

S. CrasibHas MPOBOJIOKA CEUYEHHEM S= 3 MM TI0]] IeHiCTBHEM pacCTATrUBAKOLLIEH
cubl, paBroit F = 4 10* H nmeer wmny Ly = 2 M. OnpeaenuTh abCONOTHOE YTHHEHIE
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 BOKPYI TOPU30HTAJIBLHOW OCH,
MPOXOASAUIEN Yepe3 €ro UEeHTP ¢ 4acToTor n = 720 MHH . IIpu TOpMOKEHUN MAXOBUK
octanaBiuBaeTcs yepe3 At = 20 c. Haiitu Topmo3zsimmii MoMeHT M 1 uncio 060poToB
N, KoTopoe caenaeT MaxoBUK JI0 MOJHON OCTaHOBKH.

1. Ha ckambe JKyKOBCKOrO CHUIMT YEJIOBEK M JEPKUT B BBITAHYTBIX PyKax
rupu Maccoit m =10 kr kaxas. PaccTosiHue OT KaXKJ10M TUPU 10 OCU BpaleHUs] CKaMbH
I, = 50 cm. Ckambs Bpamaercsi ¢ gactoToir n; = 1,0 ¢!, Kak wsmeHuTCcs 4actora
BpallleHUsI CKaMbH M KaKylo paboTy A MpOU3BEJIET YEJIOBEK, €CIIU OH COKMET PYKH TakK,
YTO PACCTOSHUE OT KaXIOW THPHU O ocH yMeHbmutcs 10 |, = 20 cm. CymmapHBIii

22



MOMEHT HHEPLHH YeI0BEKa H CKaMbH OTHOCHTENBHO OCH BpameHust J =2,5 kr-m”. Ocb
BpaIllEHHs IPOXOAUT Uepe3 LEHTP MACC YEIOBEKA U CKAMbH.

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

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

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

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

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

13.  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 mjacTMHaM IUIOCKOTO BO3AYLIHOTO KOHAEHCATOpa MPUIIOKEHA Pa3HOCTh
noreHnuanoB A@; = 1,5 xB. Ilmomans mnactur S =150 cM 1 PacCTOSTHUE MEXY HUMHU
d = 5,0 mMm. Ilocne oTkiIOUYEHHMS KOHAEHCAaTOpa OT MCTOYHMKA HAINpPSIKEHUS B
MPOCTPAHCTBO MEXY IUIACTUHAMU BHECIU CTeksio (€ = 7). Onpenenuts: 1) pa3HOCTb
MOTEHIIMAJIOB MEXAy IIJJaCTUHAMHU TIOCJ€ BHECEHUsS JUAJIEKTPUKA; 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 conmpoturiienue 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 oaHOpOAHOM MarHUTHOM T0JIe HMHAyKIUs kKotoporo B = 0.8 Tm.
PaBHOMEPHO BpAIlla€TCs paMKa C YIJIOBOM CKOpocThio @ = 15 pazn/c. [1nomanb pamku S
=150 cm’. Ocb BpallCHUsI HAXOJUTCS B INIOCKOCTH PaMKH Y COCTABIISAET YIOJ & =30° ¢
HamnpaBJieHueM MarHuTHOro noiisi. Halitn makcumanbHoe 3Hauenune DC nnaykuuun Eg
BO BPaLIAIOLIEHCS pPaAMKE.

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

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

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

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

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

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

6. CB0OOHBIE 3aTyXarOIIKE KOJIEOaHUS U X XapAKTEPUCTUKU.

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

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

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

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

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

11. DHeprus BOJIHBI, TOTOK SHEPTUH, TFIOTHOCTH YHEPTHUH.

12.  Dddexr Homiepa

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

rasa.
Bomnpocs! aJis1 npoBepku 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 3anuchiBaTh (POpMysIy CBOOOJHOIO 3aTyXarollero KojeOaHus U
OMpeaeNsaTh €ro NapameTpbl

4. YMmeTh uccnenoBarh KoneOaHusi GU3NYECKOro U MPYKUHHOTO MasTHUKA

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

6. YMETh NPUMEHSThH 3aKOHBI TEOMETPUYECKON ONTUKHU

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

8. YMeTh ucnosib30BaTh JUGPAKIMOHHYIO PEMIETKY ISl ONPEAeIeHUs IJTUHBI
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BOJIHBI CBETA

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

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

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

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

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

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

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

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

17.  IlpuMeHSTh BTOPOE HAYAJIO TEPMOJIUHAMUKHU.

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

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

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

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

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

[Ipumeps! 3anau:
1. Pa3HOCTB MOTEHIIMAJIOB MEX Y OOKJIaJKaMu 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 COIPOTUBJICHHUEM KOHTYpa IPEeHEOPEYb.
2. JlnuHa »SJEKTPOMAarHUTHOM BOJHBI B BakKyyMe, Ha KOTOPYIO HAaCTPOEH
KojeOaTeNnbHbI KOHTYp, paBHa 12 m. IlpeneOperass akTHBHBIM COINPOTUBICHUEM
KOHTYpa, OINpeNeInuTh MaKCUMaNbHbIN 3apsa Q, Ha IUlacCTUHAX KOHJEHCAaTopa, eCiu

MaKCHMaJIbHas CUJja 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 mmaoNH 10 vy, 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
I[BETa, KOTOpPbIE TEOPETUYECKM MOKHO HaOMI0JaTh C 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, yIaJICHHBIN
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 WHXEHEPHBbIE 3a7aud B IPOQPeCcCUOHATBHON
JESATENBbHOCTH C MCIOJb30BAHUEM METOJIOB E€CTECTBEHHBIX HAyK, MAaTEMaTHYECKOTO

dHaJIn3a U MOACIINPOBAHUA.

TecToBBIC 3a1aHUA

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

a) MepeMeIeHUH BJI0JIb CUIIOBOU JIMHUU TIOJIS

0) mepeMenieHuu 1Mo Jr00i TPaeKTOPUHU B OJTHOPOTHOM TOJIe

B) IIEPEMEIICHHH T10 JIFOOO0U TPACKTOPHUH B DJIEKTPOCTATUIECKOM TMOJIe

I) IepeMelIeHue 1o 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...
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a)3u4
0)2u3
B)lu3
r)lu4d
n)lu?2

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

5. B BepuimHax paBHOCTOPOHHETO 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 ...
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a) B Touky B 6ombine, guem B Touky C

0) B Touky B meHbIiie, yeM B Touky C

B) B Touku B u C paBHbI

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

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

a)Rzm_V

qB
6)R=m_B
qv
B)Rzﬂ
w
F)R=q—
mv

8. ITpu moMemeHny 3apsa0B B JUIICKTPUK CHIIA MKy HUMH. ..
a) YBEJIMUUTCS B € pa3

0) YMEHBIIIUTCS B € pa3

B) HE U3MEHUTCS

I') YBEJIUYUTCS B € pa3

1) YMEHBIITUTCS B € pa3

9. V 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
3apsDKEHHOMY Iapy, a 3aremM paszaenuiu Ha 2 yactu A u b, Ykaxurte BepHOE
YTBEPKJICHUE

A B @

a) A u b HeTpanbHbBI

0) A u b 3apspKeHBI OTpHUIIATEIEHO

B) A u b 3apspKeHBI MOJI0KHUTETHHO

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

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

13. Konnencaropsl umeror eMkoctu Cl = 4 Mk®, C2 = 2 Mk® u C3 = 2 mMxO.
Uemy paBHa EMKOCTb COEAMHEHUS KOHAEHCATOPOB, MPUBEAEHHAS 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 OTOK yepe3 KaTymky ¢ 10 Burkamu 3a 0,2 ¢ yBeaIMuMBaeTcs ¢
0,4 B6 1o 0,8 B6. Uemy pana 3/1C nHayKIIMK, 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 - AJIA 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. Halinute paboTy 3JE€KTpUUECKOTO MOJIs 110 IEPEMEIISHUIO 3apsijia.

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? OtBeT nath necaTuyHOM 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 3aJa4H.

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

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

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

a) YBEJIMYMJIACh B 2 pasa

0) yBenuumiach B 4 pasza

B) YMEHBIIIWIACH B 2 pa3a
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r') yMEHbIIWIAch 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 HEMHEPITUAIBHBIX CUCTEMAaX

¢) B mexapToBhIX cucTemMax oTcueTa

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

a) F2 - F1

0)F,+F;

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

25. VCKyCCTBEHHBIN CITyTHUK OOpamaeTcsi BOKPYr 3eMJId 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) [IyTs 1 nepememenne 2nR

n) Ilyts 2nR, nepememenue 0

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

a) YBeJIMUMWJIach B 2 pasa

0) yBenuumiach B 4 pasza

B) YMEHBIIIWIACH B 2 pa3a

I') yMEHBIIWIACH B 4 pa3a

1) HE U3MEHUJIach

27. C HakJIOHHOW IIJIOCKOCTH OJHOBPEMEHHO HAUMWHAIOT CKAaThIBAThCs 0Oe€3
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 ONEPEUT CIUIOLIHOM
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. TanreHnuanpHOE YCKOPEHHE NPHU BPALIATEIBHOM JBHKEHUU OIPEIAEIACTCA
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) 3aMEJICHHBIM (C MEPEMEHHBIM YCKOPEHHUEM )

') 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. Jluck maccoit 10 kr u paaumycom 40 cMm 3a 2 ¢ yBEJIUYMJ CBOKO YIJIOBYIO
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 TaKXKe YIJIOBOTO yckopeHus. OTBET
HaIMCcaTh OJHUM YUCIIOM C IU(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 HaJ0 COBEpUINThH, YTOOBI 3aCTaBUTh OOpYy4Y 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 MHEPLHH OJHOPOAHOrO aucka maccor 10 kr u pagumycom 40
CM, BPAILAIOIIETOCsI OTHOCUTENIBHO OCH, IPOXOIAIIEH 4Yepe3 CEepeiuHy €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, OeHCTBYyIOLIas Ha KOHbKOOEXKIA, €ciau KO3IP(PUUMEHT TpeHus
CKOJIbYKEHHSI KOHBKOB 110 Jiby paBeH 0,027

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

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

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

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

OIIpCACIINTDL, CKOJIBKO IECJIbIX O60pOTOB caciaal AMCK 10 OCTaHOBKHU?

46. YcTaHOBUTE COOTBETCTBUE €IMHHI] H3MEPEHUS

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

47. OpuH KOHEU MNpYXUHBI >XECTKOCTbIO K MpUKpemieH K Teny, Apyrou
3aKperui€H. Teno koyebnercss Ha TOPU30HTAIBHON TTOBEPXHOCTH 0€3 TPEHUS MO 3aKOHY
x(t) = A sin ot. YCTaHOBHTE COOTBETCTBHE MEXAY (U3HMUYECKUMHU BEIMUYMHAMU M
(dbopmynamMu, MOKa3bIBAIOIIMMH UX 3aBUCUMOCTh OT BpemeHu. llonckaska: nis psna
(hopMyI1 HCTIOJIB3YITE BhIpaKEHUE JJ1s1 COOCTBEHHOMN 4acTOTHI KOJICOAHUIA.

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

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

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

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

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

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

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

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

49. U3meputenb CKOPOCTH aBTOMOOWJIS, HCIOJB3YEMBIH aBTOMHCIEKTOPOM,
MoKa3aj, YTo MpUHUMaeMas I0CJie OTPaKeHUsI OT aBTOMOOMIISI YaCcTOTa CUTHajia crajia
MEHBIIIe U3JIy4eHHOM. UTOo enaeT aBToMOOMIIb?

a) IpuOJIMKaeTCs

0) ynansiercs

B) HETIOJIBIKEH

I') yCKOpsIeTCs

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

1) TIJIOCKasi BOJTHA

€) 3aTyxarolee Kojieoanue

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

a) 0,063 ¢

0) 63 c

B) 6,3 ¢C

r) 0,63 ¢

1) 100 ¢

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

a)T=27T\/Z
g

6)T =21 |2
L

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

n) T =2m,/Lmg

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

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

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

DJIEKTpPOMarHuTHas BOJIHA B BaKyyMe. ..

a) npojoibHa, mockoibky E || H.

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

B) mornepeyHa, nockoibky E nepnenauxynspao H

r) nonepeuna, nockosbky E u H nepnenauxynsapusr V

J1) MOKET OBITh U TPOJOJIbHOM, U TIOTIEPEYHOU

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

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

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

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

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

3) mpu t = 1 ¢ KMHEeTHYECcKasi PHEPTUs IPpy3a MaKCUMaJIbHa

4) Amrmutyaa koiaebaHuii rpy3a paBHa 15 Mmm

5) lMonHas MexaHU4ecKas SJHEPTUs MapruKa 0CTaETCsl TOCTOSTHHOMN

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

33 JZ.,U04
Cepa Xa
24 25
r 51,996 Cr 54,
] Xpom
3|Se _3|R

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

58. Uto o3HauvaeT MoHATUE KpacHas rpaHunia Gorodddexra?

a) IIpu potorddekre uznyqarorcs GOTOHBI KPACHOTO IIBETA

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

B) [Ipu vyacrote, MeHbIeH kpuTHueckon GpotodddexT He Habmo1aeTCs

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

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

a) 100%

0) 75%

B) 50%

r) 25%

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) 9,9-10° JIx

r) 1,810 ik

1) 9,9-10% Ik
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22 .
61. Jlazep momnocthio 30 Bt ucnyckaer 10°° ¢oronos 3a 10 cexynn. Haiiaure
JUTMHY BOJIHBI 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) YMEHBIIIWJIACH 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 temmneparypa nossicutcst Ha 300C (B atmocdepax)?

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

a) YcuieHnue

0) Ocnabnenne

B) [IpoMexxkyTOUHOE COCTOsIHUE

r) HeBO3MOKHO OTBETUTH

68. Iloka3arenb mpenoMieHUs NEPBOMl cpenbl paBeH 1,2, a BTopoil cpenbl 2,4.
VYkaxxkutre, B KaKOM HalpaBiIeHUU [OJDKEH pPACHPOCTPAHITHCS CBET, YTOOBI ObLIO
BO3MOKHO TIOJIHOE€ BHYTPEHHEE OTpPaK€HHWE, U YEMy paBEH TMpEIeNbHbIA Yroi
MIPEJIOMIICHUSA ?

a) 13 nepBoii cpenbl BO BTOPYHo, 90 rpamycoB

0) U3 nepBoii cpeabl Bo BTOpyto, 60 rpamxycoB
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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. JIHeBHOU CBET MPOXOIUT Yepe3 2 MOJSpU3aTopa, Yyroia MEXay ONTHYECKUMU
OCSIMU KOTOpBIX cocTaBisieT 60 rpagycoB. Bo CKoIbKO pa3 yMEHBIIUTCS HHTEHCUBHOCTD
cBera’?

a) B 2 paza

0) B 4 paza

B) B 6 pa3

r) B 8 pa3

n) MaTeacuBHOCTh OyaeT paBHa 0

70. BcraBbTe HYykHOE ciioBO. HaOmiofeHune pagyHOW OKpacKd TOHKOW MIIEHKU
P €€ OCBEILIEHUN OEJIbIM LIBETOM OOBACHSETCS SIBICHUEM. ..

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

a) 3-10° m/c

6) 4,5-10° m/c

B) 2-10° m/c

) 1,5-10° m/c

1) 2,25-10° m/c

72. Tlo xakoil opmysie MOKHO HAWTU BEIMYMHY 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 D/IC u BHYTpEHHE CONPOTUBICHHUE KAXKIOTO MUCTOYHHMKA 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 €€ conpoTHBIIEHHE B XOJIOIHOM
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 KoJiebaHUsT M MX T[apaMeTpbl (YacTtoTa, TMEpUON).
Konebarenbubie cuctembl. CBOOOHBIEC KOJIEOAHMUS.

2. PU3NUECKUN MAATHUK, MATEMAaTUYECKUN MasATHUK.

3. [Mapmonnyeckue konebanus. JuddepeHnmanbHoe ypaBHEHHE U MPUMEPHI

TAPMOHUYECKUX OCHUIUISITOPOB (MAITHUKU UM AJIEKTPUUECKUHN KoJIeOaTEIbHBIA KOHTYP).
Awmriutyna u $aza. DHeprus KojieOaHui.

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 KOJI€OaHMsl, pe30HAHC. AMIUIUTYAA U (a3a BBIHYKICHHBIX
koseOanuil. [[puHUIKITBI paIuOCBsA3HU U TEJIEBEIAHU.

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

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

BOJIHOBOE 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. [loTOok sHepruu. Bektop
Ymosa-IloiinTuHra. [[elicTBrE IEPEMEHHBIX AIEKTPOMArHUTHBIX IIOJIEH HA YEJIOBEKA.

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

15. HurepdepeHiuss cBera. YCIOBUS MaKCUMyMa 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.
HNuTepdepeHinonHble METOIbI KOHTPOJIS MOBEPXHOCTHU. [IpocBeTiieHHas onTuka.

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  M3JIy4YeHUST  Ha  TPEXMEPHOM
mudpakimonHort  pemerke. dopmymna  Byneda-bparra. U3ydenuwe  CTpyKTYphI
MaTepHaioB TU(GPAKIIMOHHBIMU METOJIAMHU.

20. TemmoBoe w3mydeHHue. AOCOIIOTHO YEpHOE TENO. 3aKOHBI H3ITYYCHUS
yepHoro Tena. TermmoBu3opsl. Mcnonb30BaHue TEMIOBU30POB 11 KOHTPOJIS MOE3IHOTO
COCTaBa, B 1€(PEKTOCKOIIUU COOPY>KEHUH.

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

22. Tlonspuzamus cBeta. EcTecTBEeHHBIH M TMOJSPU30BaHHBIN cBeT. [IBoitHOE
nyuenpenomiuenue. [lonspuzanus cBeta npu oTpakeHuu. 3aKoH bprocrepa.

23. ITlonspounsl W moOJISIpU3aIlMOHHBIE MPHU3MBL. 3akoH Maimtoca. Bpaiienue
IJIOCKOCTHU nosipu3anuu. CaxapomeTrpusi.

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

25. Macca u umnynbe GotoHa. OTpaskeHue U MOTIOIICHHUE CBETa.

26. Ctpoenue atoma. ['mmore3a bopa. 3akoHBl H3JIy4eHHS 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 3apsoBOC YHCIA.
JledekT Macchl U 3HEprus cBs3H sAApa. PagnoakTuBHOCTh. PopMyIbl cMEIeHUS. 3aKOH
PaAMOAKTUBHOTO pacnaja.

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

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. AIMa0aTHYECKH TPOIECC. Y paBHEHHE
IlyaccoHna.

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

33. Peanpnpie rasel. llpenensl MPUMEHMMOCTH 3aKOHOB HJICATBHOTO Trasa.
VYpaBuenune Ban-nep-Baanbca. Oxukenue razos. Mcnonb30BaHHUE CKUKEHHBIX Ta30B 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. Ymerp 3anmuchiBaTh (POPMYITy TAPMOHUYECKOTO KOJICOAHHS 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 3anuceiBaTh (OpMyNy TUIOCKOW BOJIHBI M ONPENENSTh €ro
napameTpbl

40. YMeTh NpUMEHSTH 3aKOHBI T€OMETPUYECKON 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 Jlazepa, OCHOBHbBIC
XapaKTEPUCTHKH JTa3€PHOTO U3ITyUECHUS.

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 MOJIEKYJISIPHO-KMHETHUYECKOM
TEOPHH UJICATBHBIX ra30B. Onpenenars CPEAHIO KBaPATUYHYIO CKOPOCTh MOJIEKYI.

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

48. IlpumeHeHHE 3aKOHA PAaBHOMEPHOTO PacCIpeleIeHHs SJHEPTUH 10 CTETIEHAM
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 wHAEATBFHOTO Tra3a NpPU PANMUYHBIX HM30IMPOIIECCaX.
I'paduueckoe nzodpaxkenue padotel. [IprMeHeHne nepBoro 3aKkoHa TEPMOJAUHAMUKH K
u30Ipoleccam

51. IlpuMeHsTH BTOpOE HaYaa0 TEPMOJAUHAMUKHU.

52. OmpenensiTh YUCIO CTEMEHEW CBOOOJBI MOJIEKYJbI. [IpuUMEHSTh 3aKOH
PaBHOMEPHOTO PacHpe/IeNICHUs] YHEPTUU 1O CTENEHSIM CBOOOIbI MOJIEKYI.

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

54. Ilpumensars ypaHenue Ilyaccona, 3amuch (opmyInbl MepBOro Havasa
TEPMOJUHAMUKY JIJIS1 Pa3JIMYHBIX BUJIOB MPOIIECCOB.

55. Omnpenensate oOpatuMble M HeoOpaTuMble mporecchl. [[pUMeHSTh LUKI
Kapno u ero KIIJI nns naeansHOro rasa.
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