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1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenyus @I'OC: OIIK.1 Bi1ajienne 0CHOBHLIMH KOHICNIASIMHA, IPHHIANIAME, TeOPHAMHA U paxTamn,
CBSI3AHHBIMHU ¢ HHPOPMATHKOI; ¢ uacmu C1edyIonux pe3yabsmamos o0yueHusn:

311. 3HaTb (hyHAAMEHTabHbIE (I3NYECKIE OMbIThI U MX PO/b B PA3BUTUM HAyKM

314. 3HaTb OCHOBHbIE (PU3NUECKME BENNUMHDI U (PU3NUECKNE KOHCTaHTbI, X OMpefe/ieHne, CMbIC/1, COCo6bI 1
eAVHNLbI UX U3MEPEHMS

315. 3HaTb OCHOBHbIE 3aKOHbI (IN3MKH, ABMAIOLLMECS 6a30BbIMU A5 PELLEHNS 3aaa4 MPOdeCCMOHaTbHON
JEeATeNbHOCTH

317. 3HaTb OCHOBHbIE (PU3NYECKIE ABMEHNSI 1 OCHOBHbIE 3aKOHbI (IU3MKK, TPaHKLbl X MPUMEHUMOCTM

32. 3HaTb NPUMEHEHME 3aKOHOB B BaXKHEMLLIMX MPAKTNYECKMUX NPUNOXKEHUSX

37. 6a30Bble 3HaHWA (hyHAAMEHTaNbHbIX pa3genoB U3nK1 B 06bemMe, HEOOXOAMMOM A1 OCBOEHUS
(hr3MYECKMX OCHOB B 061aCcTV NPOECCMOHANLHOM AeATENLHOCTH

y1. yMeTb UCNONb30BaTb METOAbI (PU3NYECKOT0 MOAEIMPOBAHUS B UHXKEHEPHOW NPaKTUKe

y10. yMeTb MCMONb30BaTb METOAbI aAeKBATHOrO (h3MYECKOr0 1 MaTEMaTUYECKOrO MOAENMPOBAHMS, a TaKXKe
MPVMEHSATb METOAbI PU3NKO-MATEMATUYECKOTO aHa/In3a K PELLEHNI0 KOHKPETHBIX eCTECTBEHHOHAYYHbIX U
TeXHUYECKMX Npobsiem

y12. yMeTb NPUMEHSTb OCHOBHbIE METO/bl PU3NUECKOr0 NCCNEA0BAHNS SIBIEHWI U CBOWCTB 0OBLEKTOB
MaTepuanbHOro mypa

y13. yMeTb YKasaTb, KaKne 3aKOHbI OMUCLIBAKOT AaHHOE ABMEHME UK 3(deKT

y3. yMeTb NMPUMEHSTb OCHOBHbIE METO/bI (I13MKO-MaTEMATNUYECKOTO aHa/In3a A/1s1 peLLeHmns
eCTECTBEHHOHAYYHbIX 3a4a4

y31. yMeTb UCTONIKOBbLIBATb CMbIC/T (DU3UYECKUX BENIMYUH W NOHATHI

y32. yMeTb 06BSCHATb OCHOBHbIE Hab/H0AaeMble NMPUPOAHbIE 1 TEXHOMEHHbIE SABMEHNUS U 3(eKTbI C NO3ULMIA
(hyHAAMEHTaIbHbIX (IU3NYECKMX B3aUMOAENCTBII

y5. YMETb UCNOJ1b30BaTb OCHOBHbIE 06LLI,€(1)I/I3VILIeCKVIe 3aKOHbI 1 NMPpUHLUKXNbI B BaXKHEMLLINX NPaKTUYeCKnx
NPUI0XKEHNAX

y8. Bbl6MpaTh NPOCTENLLINE MOAENN (U3NYECKIX 06BEKTOB 1 MPOLIECCOB

Komnemenyun @IOC: I1IK.14 roToBHOCTH 000CHOBATH IPHHAMAEMbIC IPOEKTHBIC PElICHNU s, OCYIIECTBISTH
MOCTAHOBKY H BBIIIOTHEHIE YKCIIEPHMEHTOB 0 MPOBEPKe HX KOPPEKTHOCTH 1 3P PeKRTHBHOCTH; ¢ Yacmu
CEeOYIONUX Pe3yTbmamos ooyuenusn:

32. 3HaTb Ha3Ha4eHVe U NPpUHUNNGI AEVICTBI/IFI BaXKHEMLLINX (i]I/IBI/Il—IECKI/IX I'IpVI60pOB

y10. yMeTb MCMO/b30BaTh Pa3INYHbIE METOANKM (IU3NUECKUX U3MEPEHWIA 1 06PABOTKIM IKCTIEPUMEHTANIbHBIX
JaHHbIX

y3. yMeTb 06pabaThIBaTh U MHTEPNPETUPOBATL PE3yNbTaThl IKCMEPUMEHTA

y6. yMeTb NPaBW/IbHO 3KCMN/yaTPOBaTh OCHOBHbIE MPMOOpPLI 1 060pYA0BaHNE COBPEMEHHOW (I3MYECKOl
nabopatopum

y8. yMeTb paboTath ¢ NprbopaMmn 1 060pyA0BaHMEM COBPEMEHHOR (hM3MYECKO nabopaTopum

y9. yMeTb 3anuCbiBaTb YpaBHEHWS A1 (U3NYECKMX BENNUNH B cucTeme CU

2. TpeboBaHua HI'TY K pesynbTataMm 0CBOEHUS ANCLUMIINHDI

Tabnuua 2.1
Pe3ynbTaTbl N3y4eHU ANCUMNIMHBI MO YPOBHSAM OCBOEHUSA (MMETb dopMbl OpraHmsaLmnm
npeacTaB/ieHWe, 3HaTb, YMeTb, BNajeTb) 3aHATUI

du3nka

OIlMK.1.37 6a30Bble 3HaHNSA (PyHAAMEHTa/IbHbIX pPa3fenoB PU3NKKU B 06beMe, HE06X0AMMOM
[151 0CBOEHUS (IU3NYECKMX OCHOB B 06/1aCTWN MPOYECCUOHA/ILHON eATE/TbHOCTU

1.6a30Bble 3HAHM (yHIAMEHTAIIBHBIX Pa3JeioB QU3nku B 00beMe, HeoOXOMMMOM | JlekLuu; MpaKTUYeCKUe 3aHATUS;
JUISL OCBOCHMS (PU3WIECKHAX OCHOB B 00MacTH NpodecCHOHATRHON e TeIbHOCTH J1a6opaTopHble pa6oTh

OlNMK.1.y8 BbI6bUpaTb NpocTenLLne MOAENN (DN3NYECKNX 06BEKTOB 1 NPOLIECCOB




2. .BBIOHpaTh mpocTeinme MoaeIn GU3NIecKIK 00BEKTOB | MPOIECCOB

Nekunn; MNpakTuyeckme 3aHATUS;
JNabopaTopHble paboTsl;
CamocTosaTenbHas paboTa

OlNK.1.y12 ymeTb NMPUMEHATb OCHOBHbIE MeTO/bl (PU3MYECKOI0 UCCEA0BaAHNA SAB/IEHNIA U

CBOWCTB 00bEKTOB MaTepuasibHOro Mmpa

3‘yM€TI> HIPUMEHATE OCHOBHBIC METOAbI CbI/ISI/IqCCKOI‘O HCCJIeIOBaHUS SIBICHUM U
CBOMCTB 0OBEKTOB MaTepHuaJIbHOTO MUpPa

Nekuwnn; MNpakTnyeckme 3aHATUSA

MK.14.y6 ymeTb npaBu/ibHO 3KCM/lyaTUpoBaTb OCHOBHbIE MPM6op
COBPEMEHHON (PU3MYECKOI NlabopaTopumn

bl U 060PYA0BaHNE

4.yMeTb I[IIIAaHUPOBATH U OPraHN30BLIBATH HpOCTCf/JIH_II/Ie SKCIIEPUMEHTBI,
O6pa6’dTI>IBaTI> U aHAJIHU3HUPOBATh ITOIIYICHHBIC PE3YIbTaThL

MpakTnyeckme 3aHATUS;
JTabopaTopHble paboThl;
CamocTosTenbHasa paborta

OlNMK.1.311 3HaTb (PyHAAMEHTa/IbHbIE (IM3NYECKME OMbITbl U UX PONb B Pa3BUTUN HAYKU

5.3HaTH CI)yHZ[ElI\IeHTaHBHBIe (1)1/13H‘IGCI(I/I8 OIIBITBEL U UX POJIb B Pa3sBUTHHU HAYKH

Nekumu; MNpakTUYecKme 3aHATUS,
J1abopaTopHble paboThl

OlK.1.314 3HaTb OCHOBHbIe (PM3NYECKNE BENTMUYMHBI N (PU3NYECKNE KOHCTAHTbI, X

orpegeneHne, CMbICH, Cnocobbl n €ANHNLbI X N3IMEPEHUA

6.3HaTH OCHOBHEIE (pl/IBI/F:IBCKI/Ie BCJIMYHWHLBI 1 (i)I/IBI/IquKI/Ie KOHCTaHTBI, UX
OIIpeICIICHUE, CMBICIL, CIIOCOOBI U €IUHUIBI UX U3MEPEHUIL

Nekumu; MNpaKTUYecKme 3aHATUA

OlK.1.317 3HaTb OCHOBHbIe (PM3NYECKNE ABIEHNSA U OCHOBHBbIE 3a
NX MPUMEHNMOCTH

KOHbI (P3MKK, TpaHnLbI

7.3HATH OCHOBHEIE (bnsprqecme SBJICHUS U OCHOBHEIC 3aKOHBI (1)H3HKI/I, I'PaHUIBI UX
IIPUMEHUMOCTH

Nekunn

OrlMK.1.315 3HaTb OCHOBHbIE 3aKOHbI PU3NKK, ABNSOLMECA 6a30B
NPoheccnoHaIbHOM AeATeNbHOCTU

bIMW 014 pelleHnA 3ajgad

8.3HaTH OCHOBHEIE 3aKOHBI (DU3UKH, SBILIFOIHCCS 0a30BBIMHE IS PEIICHNS 3a 1ad
1poecCHOHATBHON NeSITEIBHOCTH

Nekumu; MNpaKTUYecKme 3aHATUS;
JlabopaTopHble paboThl;
CamocTosTenbHas paboTa

OlNK.1.y31 ymMeTb UCTO/IKOBbIBATb CMbIC/T (IM3NYECKMX BEMNUMH U MOHATUIN

9.yNIeTB HCTOJIKOBBIBATE CMBICII CI)I/ISI/I‘IGCKHX BEJIMYUH U ITOHITUN

|l'|eKL|,|/||/|; [MpaKTnyeckune 3aHATUSA

OlNK.1.y32 ymeTb 06bACHUTb OCHOBHbIE HabM0AaeMble MPUPOAHbIE N TEXHOMEHHbIe

ABNEHNA N 3PPEKTbI C NO3NUUIA (yHAAMEHTa/TbHbIX (PU3NYECKNX

B3aMMOJEeNCTBUI

10.ymeTs OOBSICHUTH OCHOBHBIE HaOJIIO JaeMBble IIPUPOIHBIC W TEXHOTCHHBIC SBICHUS
1 3 (pexTsI ¢ mo3MmHi (yHIAMEHTATBHBIX (PH3MIECKUX B3anMo e HCTRIH

Nekuwnu; MNpakTnyeckme 3aHATUSA

OlMK.1.32 3HaTb NMPUMEHEHME 3aKOHOB B BaXXHEMLLIMX NPAKTUYECKUX MPUNOXKEHNAX

11.3HaTH INPUMEHCHHE 3aKOHOB B Ba)KHEHIIIX NPaKTHICCKUX IMPHIOKCHUAX

|ﬂeKu,MV|; MpaKTnyecKne 3aHATUA

OlK.1.yl ymeTb UCNOMb30BaTb MeTOAbI PU3NYECKOIO MOAE/TMPOBAHUSA B MHXKEHEPHO

NPaKTunKe

lz.yMeTb HCIIOIB30BATH METO JIBI (1)I/ISH‘:IGCKOFO MO JICIIIPOBAHM B I/IH’)I(eHepPIOﬁ
IIpaKTHUKe

Nekumm; MNpakTnyeckme 3aHATUA

OlNK.1.y3 ymMeTb NPUMEHATb OCHOBHbIE METOAbI (IM3NKO-MaTeMaTUYECKOro aHasmsa Ans

peeHNA eCTECTBEHHOHAYYHbIX 3aja4y

134YMCTL IPUMCEHATH OCHOBHBIE METO JIbI (bII'SPII(O-MEITeMaTI/I‘leCKOFO aHallmsa IJri
penieHust eCTECTBECHHOHAYYHBIX 34 a1

Nekumu; MNpakTUyeckme 3aHATUA

OrK.1.y5 ymeTb 1CMos1b30BaTb OCHOBHbIE 06LLIEU3NYECKNE 3aKO
BaOKHEMLLMX NPaKTUYECKNX MPUNOXKEHNAX

Hbl N MPUHLUUIbI B

144yMeTb HCIIOIB30BaTh OCHOBHBIC 06]]16(1)?1314“[801{116 3aKOHBI U IIPUHITUIILI B
BaKHEHITHX TPpaKTHICCKUX ITPUIOKEHUAX

Nekumm; MNpakTUYecKme 3aHATUS,
J1labopaTopHble paboThbl

OlNK.1.y10 ymeTb 1UCMonb3oBaTb METOAbI aeKBATHOIO (PU3MYECKOro U MaTEMaTUYECKOTO
MOJEe/IMPOBaHusA, a TaKXKe NPUMEHATb METOAbI (PM3NKO-MaTeEMATUYECKOro aHa/n3a K
PeLLEHNI0 KOHKPETHbIX eCTECTBEHHOHAYYHbIX Y TEXHWYECKUX NPO6/1eM

IS.YMETI) HUCIIOJIb30BaTh METO/BI aJICKBaTHOI'O (‘IJI/I3I/I‘IBCKOFO U MaTeMaTHICCKOI'O
MOJEIIUPOBaHMS, a4 TAKKC IIPUMCHITHL METO/IbI (bI/ISI/IKO—MaTeMaTI/IIIeCI(OFO aHaliu3a K
PCHICHUIO KOHKPETHBIX €CTCCTBEHHOHAYTHBIX W TCXHUICCKHUX HpO6HCM

JNekumu; MNpaKTUYecKme 3aHATUS;
JTabopaTopHble paboThl




OlNK.1.y13 ymeTb yKa3zaTb, KaKue 3aK0Hbl ONUCbLIBAOT AaHHOe SAB/IEHNE UAN 3PGeKT

16.ymMeTh yKka3aTh, KaKue 3aKOHBI OIUCHIBAIOT JAHHOE SIBICHUE WK 3 GheKT Jekuyu; MpakTuyeckme 3aHATUS;
J1abopaTopHble paboThl

MK.14.32 3HaTb Ha3Ha4YeHMe 1 MPUHLMNbI AENCTBUS BAXKHENLLNX (DU3NYECKNX NPMUOOPOB

17.3HaTh Ha3HaUCHWE W MPUHIMIIEL JeHcTBAS BakHEHINX (PH3HIecKIX TPHOOPOB | J1abopaTopHble paboThl

MK.14.y3 ymeTb 06pabaTblBaTb M UHTEPMNPETUPOBATL PE3y/IbTaTbl IKCNEPUMEHTA

18.ymers o6pabaThiBaTh U HHTEPIPETHPOBATD PE3YIBTATHI SKCIIEPUMEHTA | J1abopatopHble paboThl

MK.14.y6 ymMeTb npaBu/ibHO 3KCM/lyaTUpoBaTb OCHOBHbIE MPUbopbl U 060pya0BaHMe
COBPEMEHHON (PU3MYeCKOI nabopaTopumn

19.yMeTh MpaBHIBHO SKCIUIYaTAPOBATH OCHOBHBIE MPHOOPH U 000pyjoBaHIEe NabopaTopHble paboTbl
coBpeMeHHoH (usuueckoii maGopaTopun

MK.14.y8 ymeTb paboTaTthb ¢ npubopamun 1 060pyLoBaHMEM COBPEMEHHOM (IU3NYECKOIA
naboparopum

20.ymeTs paboTaTh ¢ MpudOpaMu B 000pyJOBaHAEM COBpeMeHHOH! (pr3maeckol JlabopaTopHble paboThl
nmabopaTopuu

MK.14.y9 ymMeTb 3anucbIiBaTb ypaBHeHUS AN (DM3NYECKUX BEIMYMH B cucteme CU
21.yMeTh 3alHCHIBATE YPaBHEHUS A1 (PU3HIEecKnX BeTwanH B cucteme CH | JNabopaTopHble paboTbl

MK.14.y10 ymeTb 1CM0/1b30BaTh Pa3/INUHbIE METOAMKM (U3NYECKNX N3MEPEHWI 1
06paboTKM 3KCMEPUMEHTA/IbHBIX AaHHbIX

22 yMeTh HCIOIB30BaTh pa3INIHbIE METOJUKH (PU3AICCKAX H3MEpeHIH 1 NabopaTopHble paboTl
00pabOTKH SKCIEPUMEHTAIBHBIX JaHHBIX

3. Cofiep>XaHuie U CTPYKTypa y4e6HO AUCUMNANHbI

Tabnuua 3.1

CcCblIKM Ha
Yacbl pesynbTaThbl YyebHasa aesiTeNlbHOCTb
0by4yeHus

AKTUBHbIE

Tembl nekuumn hopMb1, uac.

CemecTp: 2

Jnpaktudeckas egnHmua: MexaHnka

1. KnHematumka matepuasnbHom
TOYKW, CPeAHAA U MTHOBEHHas
CKOpOCTb, Npeobpa3oBaHus 0 2 35678 Cnywwaet nekuuio, aHanmsmpyer,
Fanunnes. YckopeHue. BeKTOpHbIN, T 3anncbIBaeT CyLLIECTBEHHOE
KOOPANHATHBIN 1 "eCTeCTBEHHBINR"
Crocobbl ONUCaHNS LBUKEHUS.

2. Macca. Cuna. 3akoHbl HbloTOHA.
Mmnynsc yactuubl. mnynse
cuctemsl yactumy,. OCHOBHOE
ypaBHeHVe AMHaMUKW. 3aKOH 0 2 35678 CnyLiaeT nekuuio, aHanmsmpyer,
CoXpaHeHuns umnynbea. LieHTp e 3arnuncblBaeT CyLLeCTBEHHOE
Macc CUCTeMbI YacTuL,. 3aKoH
[BWXeHMS LeHTpa macc. Cuctema
LieHTpa NHepLuw.

3. PaboTa 1 MOLHOCTb.
lMoTeHUManbHble CUNbI.
KnHeTnyeckas aHeprus n
NOTeHLMabHas SHeprus. 3aKoH 0 2 356 7 CnyLiaeT nekuuio, aHanmsmpyer,
COXpaHeHWs MosHOW e 3arnuncblBaeT CyLLeCTBEHHOE
MeXaHWN4eCKOoM 3Heprm CUCTEMBI.
AGCONOTHO yNpyruii 1 abCoNtTHO

Heynpyruii yaapsil.




4. KuHemaTunKa BpaLiaTesisHoro
[BVKeHWS. BeKTOpbI YroBoi,
NIHENHOW CKOPOCTU M YCKOPEHUS.
MOMEHT MHepumMn TBEPLOrO Tena.
Teopema LLTeiHepa

10, 8,9

CnywaeT NeKuuio, aHaI3NpYeT,
3anycbIBaeT CyLLECTBEHHOE

5. JMHaMuMKa BpaLlaTenisHoro
ABVXeHUsi. MOMEHT cu,
ypaBHeHWe AMHAMUKM
BPALLATE/IbHOTO ABUYKEHUS.
MOMEHT nmnynbca YacTuLpbl 1
CUCTeMbl YacTuLl. 3aKoH
COXPaHEHUsi MOMEHTAa MMMy bCa.
DHeprua BpaLlaTesibHoro
LBUKEHUS.

10, 11, 8,9

CnywaeT NeKUuio, aHaU3NpYeT,
3anucbIBaeT CyLL|eCTBEHHOE

6. HenHepunasbHble CUCTEMBI
oTcyeta. Cunbl MHepumn. Cuna
Kapuonuca. MexaHvika Ten
nepeMeHHON Maccbl. PeakTvBHas
cuna.

10, 11,12,8,9

CnyLiaeT NeKkuuto, aHamsnpyer,
3anmCcbIBaeT CyLLECTBEHHOe

Anpaktudeckan egnHmua: MexaH

nyeckme KonedbaHus

7. KonebatesibHble NPoLecChI.
XapaKTepucTUKM KonebaHwii.
Mogenb rapMOHNYecKoro
ocumnnsTopa. MaremaTuyeckuii n
(hU3NYECKNIA MASTHUKN.
[nddepeHumansHoe ypaBHEHME
KonebaHWii 1 ero peLLeHune B
KOMM/IEKCHOM 1
TPUIrOHOMETPUYECKON opMe.
CBo60/Hble 3aTyxatoLime
KonebaHwus, 1O6POTHOCTb.
AnddepeHumansHoe ypaBHEHME
3aTyxaroLmx KonebaHuii n ero
peLueHve. eKpeMeHT 3aTyxaHus.

10, 11, 12, 13,
14

CnywaeT NeKUuio, aHaU3NpYeT,
3anucbIBaeT CyLL|eCTBEHHOE

8. BbIHYXXeHHble KOnebaHus.
3aBMCMMOCTb 4acTOTbl KOonebaHWii
OT YacTOTbl BbIHYXXAAOLLEV CUTbI.
fBneHne pe3oHaHca. CnoxeHue
Kone6aHWii 0AHOro Hanpa./eHns ¢
paBHbIMW 1 B/IM3KMMI YacToTaMmu,
OreHuns. MeTop BEKTOPHbIX
Avarpamm, HaxoxaeHue
amnanTyapbl 1 Ha4yanbHO thasbl
pe3ynbTUPYIOLLEro KonebaHms.
CnoxkeHve B3aMMHO
nepneHAnKyNapHbIX KonebaHui.

10, 11, 12, 13,
14,8, 9

CnyLuaeT NeKUMIo, aHanM3npyer,
3anuncbiBaeT CyLLECTBEHHOE

AnpakTtundeckan egnHmya: OCHOB

bl penﬂTI/IBI/ICTCKOVI

MeXaHUKN

9. OCHOBbI PeNATUBUCTCKOM
MeXaHWKU

0 2

10, 8,9

CnywaeT NeKuuio, aHaI3NpyeT,
3anycbIBaeT CyLL|ECTBEHHOE

AnpakTuueckas eguHMLAa: MonekynsipHas (CTaTucTu

yecKas) msmnka

n TepMogNHaMnKa

10. Makpockonunyeckas cmuctema.
MUKpO- 1 MaKpOCKOMn4yeckue
napameTpbl CUCTEMbI;
CTaTUCTUYECKUI U
TePMOLMHAMUNYECKNIA MeTObI
OnNu1caHMs CBOWCTB MaKPOCUCTEMbI.
COoCTOSAHWSA 1 NMPOLIECCHI.

11,12, 13,14

CnyLUaeT nekuuto, aHanm3npyer,
3arucbIBaeT CyLLIECTBEHHOE




11. KnHeTn4yeckaa Teopus
naeanbHbIX rasos. [asneHvie u
Temneparypa ngeansHoro rasa.
OcHoBHOe ypaBHeHue
MOJIEKYNAPHO-KNHETNYECKOIA
Teopuu raszos. OnbITHbIE 3aKOHbI
nfeasbHOro rasa.

CnywaeT NeKuuio, aHaI3NpyeT,
3anyCcbIBaeT CyLLLECTBEHHOE

12. Yucno creneHei cBobopl
MOJieKy/bl. PacnpeseneHve
3HEeprum no crereHsm cBoboabl.
BHyTpeHHAsA aHeprua rasa
MHOTr0aTOMHbIX MOJEKY/I.

2 12,13, 14,2

CnywaeT NeKuuio, aHaI3NpYeT,
3anycbIBaeT CyLLECTBEHHOE

13. MNepBoe Havaso
TepMoAMHaMUKK. PaboTa rasa npu
n3MeHeHUn ero obbema. Tensora.
TennoemkocTb. Mi3onpovecchl B
pamkax MepBoro Havana
TepMoAUHaMUKK. AanabaTnyecKunin
npoLecc. Y paBHeHNs aanadarbl.

2 2,3,56,7

CnyLiaeT NeKkuuto, aHamsnpyer,
3anmCcbIBaeT CyLLECTBEHHOe

14. Umnknbl. ObpaTrMble 1
HeobpaTtnMble npoLeccel. MoHATHe
3HTpONUK. 3aKOH BO3pacTaHus
3HTponun. BTopoe Havasno
TepMoguHaMuUKK. TpeTbe Havasno
TepMOAUHaMUKK. TennoBble
ABurateny 1 XonoaunbHble
mMawvHbl. KMA. Lnkn KapHo.

2 10,11,8,9

CnyLiaeT NeKkuuto, aHamsnpyer,
3anmnCcbIBaeT CyLLECTBEHHOe

15. PacnpepaeneHve Makceenna ans
CKOPOCTE MOJIEKY/I.
CpefiHekBafpaTUyHas CKOPOCTb
MOJIEKYN, CpefHeapudmeTyecKas
1 Hanbosee BepOATHasA CKOPOCTY
mosekyn. PacnpegeneHue
bonbumaHa. bapomeTpuyeckas

(hopmyna

10, 11, 12, 13,
14, 15,16, 8,9

CnyLiaeT NeKkuuto, aHamsnpyer,
3anmCcbIBaeT CyLLECTBEHHOe

16. KnHetuueckme asneHuns. AnmHa
cBo60aHOro npobera. Augdysns,
TEenN0npPoOBOLHOCTb, BA3KOCTb.
FBNeHns nepeHoca B Npupoae 1
TEXHUKe.

2 10, 11, 12, 13

CnyLaeT NeKkuuto, aHamsnpyer,
3aMucbIBaET CyLLECTBEHHOE

AnaakTuueckas eauHULIA: NeKTPoCcTaThKa 1

NOCTOSIHHbIA TOK

17. SnekTpocTaTuka. 3akoH
KynoHa. Hanps»xeHHOCTb
3nekTpuyeckoro nong. MNone
TOYeyHoro 3apsga. MNpuHumn
Cynepnosnumm nonei.
DNeKTPUYECKOe None AUnons.

2 1,2,7,8,9

CnyLuaeT NeKUMIo, aHanM3npyer,
3anuncbiBaeT CyLLECTBEHHOE

18. IoTOK BekTOpa. Teopema
"aycca B MHTErpanbHol v
AnddepeHUMansHOR hopmMax.
MpuMmepbl BbIYACEHUS
HanpsXKeHHOCTe Monei ¢
MOMOLLbIO TeopeMsbl Maycca.

4 1,2,3

CnyLaeT NeKkuuto, aHam3npyer,
3anucbIBaeT CyLLECTBEHHOE




19. PaboTa no nepemMeLLeHnto
3apsaga B none. NoTeHUNaILHOCTbL
3/1IEKTPOCTATNYECKOrO MOoSA.
Teopema 0 LMpKynAauuy BeKTopa
Hanps»xeHHoOCTWU. [MoTeHuuan
3/1IEKTPUYECKOTO MoNs, pasHoCTb
MOTEHLMNA/IOB, 3KBUMOTEHLMA/IbHbIE
MOBEPXHOCTM. HanpsXeHHOCTb Kak
rpagveHT noTeHumana.

1,2

CnyLlaeT NeKLU0, aHaNU3NpYeT,
3anuCcbIBaeT CyLL|eCTBEHHOE

20. IN3neKTpUKK B 3NEKTPUYECKOM
none. Mongpusaums AManeKTPUKOB.
MoBeaeHve AMNOSSA BO BHELLHEM
3NeKTpuyeckom nose. Bektop
nonapusauumn. Bektop
3/1EKTPUYECKOTO CMELLIEHNS.
Teopema [Maycca on1s BekTopa
3NIEKTPUYECKOTO CMELLEHNS.

1,2

CnywaeT NeKuuio, aHaIN3NpYeT,
3anuCcbIBaeT CyLLLECTBEHHOE

21. NpoBOAHMKN B
3/1EKTPOCTATNYECKOM MOJSIe.
[oBepXHOCTHbLIe 3apAabl.
AneKTpunYecKoe nose B 06beme
NPOBOAHMKA. DNEKTPUYECKOE nosne
Y NMOBEPXHOCTU MPOBOAHUKA.
KoadhduumeHTbl eMKOCTU 1
B3aVIMHOI €MKOCTW MPOBOAHMKOB.
KoHgeHcaTopbl. EMKOCTb
KOHZeHcaTopa. SHeprus
B3aVIMOECTBMA 3NEKTPUYECKNX
3apAL0B. DHEPrusa 3apsXKeHHOro
KoHAeHcaTopa. MNoTHOCTb 3Heprum
3/1IEKTPOCTATNYECKOTrO MoJiA

12,13, 14,2

CnywaeT NeKuuio, aHaI3NpyeT,
3anycbIBaeT CyLLLECTBEHHOE

22. MNOCTOAHHBIV 3M1EKTPUYECKMIA
TOK. Cvna 1 NNOTHOCTb TOKA.
3akoH Oma B MHTerpasibHol 1
anddepeHUmnansHoi gopme.
PaboTa 1 MOLLLHOCTb TOKa. 3aKOH
[xoyna - NeHua. CTOPOHHME
cunbl. 3A4C. 3akoH Oma ang
Heo4HOPOLHOrO y4acTKa Lienu.
HanpseHwne 1 pa3HOCTb
noTeHumasnos. Mpasuna Kupxroga.

1,3

CnywaeT NeKumio, aHaI3NpYeT,
3anycbIBaeT CyLLECTBEHHOE

23. Knaccuyeckasa Teopus
npoBoAMMOCTU. HeoMunyeckume
NPOBOAHMKM. MoHATME
BO/IbTaMMEPHO XapaKTepUCTUKM.
CBepxnpoBOANMOCTb.

11, 12, 13, 14,
15, 16

CnywaeT NeKumio, aHaI3NpYeT,
3anycbIBaeT CyLLECTBEHHOE

CemecTp: 3

OnpakTtundeckasn egnHunua: SMeKTPOMarHeTU3m

24. BeKTOp MarHUTHOM VHAYKLUN.
MarHuTHOe nose 4BXYLLErocs
3apaja v NPOBOLHMKA C TOKOM.
®opmyna buo-Casapa-Jlannaca.
PacueT nonei, cosfaBaeMbix
NPAMO/IMHENAHBIMU 1 KPYTOBbIMM
NPOBOAHMKAMU C TOKOM.

10, 11, 12,9

CnyLUaeT nekuuto, aHanu3npyer,
3aMuCbIBaeT CyLLIECTBEHHOE




25. Teopema 0 UMpKynsauum
BEKTOpa MarHUTHOWM UHAYKLMN.
PacueT noseit BHyTpW coneHomza un
Topouga. PacnpegeneHme
MarHWTHOro Mnoss B CeYeHUn
Kpyrnoro nposofja ¢ TOKOM.

10, 11,12, 8,9

CnyLLaeT nekuuto, aHanusnpyer,
3aMucbIBaeT CyLLIECTBEHHOE

26. B3anmopencTaune
napannienbHbIX NPOBOAHNKOB C
TokoM. Cuna Amnepa. Cuna
JNopeHua. MarHWTHbIA MOMEHT
KOHTYypa ¢ TOKOM. MexaHU4ecKuii
BpaLLatoLLMIA MOMEHT,
AENCTBYIOLMIA HA KOHTYP C TOKOM
B OZLHOPOZAHOM MarHUTHOM MoJie.
MarHuTHbI NOTOK. Teopema
["aycca gna MarHUTHOro nons.
PaboTa no nepemeLLeHNIO
NMPOBOLHVKOB C TOKOM B
MarHUTHOM MoJsie.

1,3

CnywaeT NeKuuio, aHaIN3NpYeT,
3anuCcbIBaeT CyLLLECTBEHHOE

27. MarHuTHbI MOMEHT aToma.
MarHuTHoe nose B BeLLECTBe.
MarHuTHasi NPOHMLLaeMOCTb
Ycnosus Ana nons Ha rpaHuLe
pasgena AByX MarHeT1KOB.
MapamarHeTnKu, gnamarHeTuKu,
(heppoMarHeTuKu,
aHTuheppomMarHeTuku. Mmuctepesunc
B (PeppOMarHeTmKax.

10,11,8,9

CnywaeT NeKuuio, aHaI3NpyeT,
3anycbIBaeT CyLLLECTBEHHOE

28. flBneHne 3neKTpoMarHMTHOM
NHOYKUMKM Buxpesoe
3/1EKTPUYECKOE Mnose. 3aKoH
3NeKTPOMarHUTHOM UHAYKLUN
®apagesd. MNpaswno JleHua.

10, 11, 12,9

CnyLuaeT nekuuto, aHanu3npyer,
3aMuCbIBaeT CyLLIECTBEHHOE

29. fBneHne caMOnHAYKLMK.
WHAYKTUBHOCTL MPOBOAHUKA U
coneHounga. MNepexofHble
NPOoLecchl NPU BKIOYEHNN 1
BbIK/IHOYEHMN TOKA B
aneKTpuyecKoli Lenu. Bpems
penakcauuu. BsavMHas nHAyKUms.
TpaHcthopmarop. 3Heprus
MarHWTHOr o MnoJsis.

10,11,8,9

CnyLuaeT NeKUMIo, aHanM3npyer,
3anuncbiBaeT CyLLECTBEHHOE

30. CncTeMa ypaBHEHNIA
Makcsenna gns
3/1EKTPOMArH1THOIO Moss B
NHTErpanbHow un
anddepeHumnansHoi gopme.
INoHATME O TOKe CMeLLeHNs.
KBasucTawoHapHoe npubnuxeHue.
MeToAbl peLleHns ypaBHEHWIA
Makcsenna. 3NeKTpoOMarHuTHbIE
NnoTeHLnasbl.

10, 11, 8,9

CnyLUaeT nekuuto, aHanm3unpyer,
3aMuCbIBaeT CyLLIECTBEHHOE

AvpakTnyeckas eanHMLa: NeKTPOMarHUTHbIE KosiebaHus




31. DneKTpuyeckne
KonebaTesnbHble NPOLIECCHI.
XapaKTepucTUKN KonebaHwia.
Kone6ate/bHblii KOHTYP.
Mpeobpa3oBaHNs 3HEPTUN.
3aTtyxaroLime KonebaHms.
J06pOTHOCTL.

10, 11, 12, 13

CnywaeT NeKuuio, aHaI3NpyeT,
3anyCcbIBaeT CyLLLECTBEHHOE

32. BblHY>X[IeHHble 3M1eKTPUYEeCKme
Kone6aHus. MepemeHHbIli TOK.
MeTog BEKTOPHBIX Anarpamm.
Pe3oHaHC TOKOB, pe30oHaHC
HanpsHKeHWA.

10,6,8,9

CnywaeT NeKuuio, aHaI3NpYeT,
3anycbIBaeT CyLLECTBEHHOE

Anpaktundyeckasn egnHmua: BonHb

33. BonHOoBble MpoLeccsl.
OfHoMepHOe BO/IHOBOE YpaBHEHME
W ero petueHune. BonHoBoe yuncno.
3atyxaHue BoSiH. HapacTaHue
amnnTy bl BOSH B aKTVBHbIX
cpefax. BonHoBbIe NaKeTbI.
da3oBas 1 rpynmnosas CKOPOCTU.

10, 11, 12,9

CnywaeT NeKkuuto, aHam3npyer,
3anuCbIBaET CyLLECTBEHHOE

34. AKycTuKa. AKyCTUYecKme
BOJIHbI B ra3006pasHbIX, XUAKNX U
TBEpAbIX cpefax. CKopocTh 3ByKa.
3artyxaHue ynpyrux BosH.
VIHTeHCMBHOCTL 3BYKa, Aeuunben.
UaCTOTHBIVi CNeKTp 3ByKOBOrO
CUTHana. Y nbTpassyK, UH(PPa3BYK.

11,12,13,8

CnywaeT NeKkuuto, aHam3npyer,
3anucbIBaET CyLLECTBEHHOE

35. OMeKTPOMarHUTHbIE BOSHbI, UX
OCHOBHbIe CBOMCTBa. MOTOK
3Heprum, Bektop MonTuHra.
Mepefaya aneKTpO3HEpPruv BAOMb
NPOBOAHMKOB C TOKOM. 13n1yyeHue
3/M1EKTPOMArHUTHbLIX BOJTH.
JAunonsHoe nsnyyeHue. bamxHas,
NPOMEXXYTOUYHasA N JaSIbHAA 30HbI
n3nyyeHus. Nprem BOSH.
AHTEHHbI.

10,11, 12,9

CnyLiaeT NeKkuuto, aHamsnpyer,
3anmnCcbIBaeT CyLLECTBEHHOe

JupakTudeckas einHuua: BonHoBaa onTukKa

36. M'eomeTpuyeckas 1 BOHOBaSA
onTuka. VIHTepdepeHLns BOMH.
INoHATWNE KOrepeHTHOCTU. PacyeT
NHTEP(EPEHLIMOHHOWN KapTWHbI OT
[BYX KOT€PEeHTHbIX NCTOYHMKOB.
OnTunyeckas onuHa nyTu.
VHTepthepeHL s CBeTa B TOHKMX
NaeHKax.

6,7,8,9

CnywiaeT NeKkuuto, aHamsmnpyer,
3anucbIBaET CyLLECTBEHHOE

37. MpuHumn TMoireHca-dpeHens.
MeTog 30H ®peHens. Audpakuns
®peHens Ha KpyrioM OTBepCcTUn U
ancke. Oudpakuus dpayHrodepa
Ha Lenu 1 angpakLuMoHHO
peLeTKe.

10,8,9

CnywaeT NeKuuio, aHaIN3NpYeT,
3anyCcbIBaeT CyLLlECTBEHHOE

38. MNonapu3saumsa ceeta. 3aKOHbI
bptocTepa 1 Mantoca. Aucnepcus
cBeTa. BonokoHHasA onTuka.

10, 11, 12, 13

CnywaeT NeKuuio, aHaI3NpyeT,
3anycbIBaeT CyLLLECTBEHHOE

AnpakTuyeckas eanHuLAa: KBaHToBasi onTuKa




39. 3aKOHbI TEM0BOro U3yYeHNs.
3akoHbl CTethaHa-bonbLMaHa,
BuHa. Teopus MNnaHka. SdekT
KomnToHa, hoToaththexT.

10, 11,12, 8,9

CnywaeT NeKUuio, aHaU3NpYeT,
3anucbIBaeT CyLL|eCTBEHHOE

AvpakTnyeckas eanHmua: KBaHToBas (msvKa 1 omsnKa aTtoma

40. BonHbl ge-bpoiins.
KopnyckynsipHO-BO/IHOBOWA
Ayann3m. CooTHOLLEHME
HeonpeaeneHHOCTU. Y paBHeHe
LLpeanHrepa. BonHoBas (yHKLNS
W ee CMbIC/1. QHEPreTUyecKunii
cnekTp. MpocTeiiine
KBaHTOBO-MeXaHW4eCcKme 3aa4u.

10, 11, 8,9

CnyLUaeT nekuuto, aHanm3npyer,
3aMuCbIBaeT CyLLIECTBEHHOE

41. KBaHTOBas Teopus aToma.
Tabnuua MeHgeneesa. Cnekrtpel
MOMEKYN U KPUCTaNSIOB.
HaH031eKTPOHMKa.

6,7,8,9

CnyLuaeT NeKuMIo, aHanM3npyer,
3anuncbiBaeT CyLLECTBEHHOE

42. CoBpeMeHHble (hn3nYecKune
MPUHLMMbI paboTbl NEPBUYHBIX
npeobpa3oBaTteseil B aBTOMaTUKE K
N3MEPUTE/NIbHON TEXHWKE

10, 11, 12,6

CnyLUaeT nekuuto, aHanm3npyer,
3anucbIBaeT CyLLIECTBEHHOE

AupakTndeckas eguHMLA: SMeMeHTbl A4epHO

n Pr3nKn n rsnkn ane

MEHTapPHbIX YacTuL,

43. AneMeHTbI ALePHON (PU3NKK 1

CnywaeT NeKuuio, aHaIN3NpYeT,

0 4 7,89
(PU3MKM 3NeMEHTapHbIX YacTuL, 3anuncblBaeT CyLLIeCTBEHHOE
Tabnuua 3.2
CcbIfIKN Ha
AKTUBHbIE
TeMbl NabopaTOPHbIX paboT Uacbl | pesynbTathbl YyebHas aesiTeNbHOCTb
hopmbl, Hac.
0byyeHus

CemecTp: 2

AupakTndeckasa egnHuua: MexaHuka
Vcrosib3yeT 3aKOHbI COXPaHEHUS
3Hepruv 1 nMnynsca 4N

1. iamepeHune HavalbHOW CKOPOCTH 16, 17, 18, 19, |06bACHEHMS NOMYYEHHbIX

nysin ¢ NOMOLLbHO 4 6 2,20, 21, 22, 4, |pe3ynbTaToBs. [1ofy4yaeT OLEHKY

6aNIMCTUYECKOTO MasTHUKA. 5,8 MOrPeLLIHOCTN N3MePSEMO
BE/IMYMHBI U UCTMOSb3YeT eé npu
MOCTPOEHUU rpagmnka.
Onpegenser MOMEHT MHepLUK

15, 16, 17, 18, -
2. OnpegeneHvie MOMeHTa UHepLUun 4 4 19. 20 21 2o |MaATHMKA Obepbeka ans Tpéx
masATHVKa Obepbeka : 4’ 8 ' 77" |nonoXeHuiA rpy3nKoB

OTHOCUTE/IbHO OCN MaATHUKa

AvpakTuueckas equHMLa: MonekynsipHas (CTaTucTu

yeckas) msmnka

n TepMognHaMmnKa

3. OnpegeneHne OTHOLLIEHUS
TennoemMKocTeil MeTogom KnemaHa
n Jesopma.

16, 17, 18, 19,
20,21,22,4

OO6BACHSET € PUNYECKON TOUKN
3peHns pasnnumne mexay Cp u
Cv. PaccunTblBaeT Mokasatesb
aguabatbl. CTpouT pabounii
umknsocax T-S,P-V,P-T.

AvpakTnyeckas eqnHMLA: DNeKTPOCTaTUKA M MOCTOSAHHBIN TOK

4. V13yyeHne paboTbl UCTOYHUKA
nuTaHna

4,8

Viccnenyet 3aBUCUMOCTb
MOME3HON MOLLHOCTY 1
MOLLIHOCTM MOTepb OT
CONPOTWBNEHMNS NOTePb U
BHYTPEHHEro CONnpPOTMB/IEHUA

NCTOYHUKa.

Cewmectp: 3




AVpakTnyeckas eanHMLA: DNeKTPOMarHeTU3Mm

5. OnpegeneHve yaensHOro 3apaga
3/1IEKTPOHa METOA0M MarHeTpoHa.

17, 18, 19, 20,
21,22, 4

OnpefensieT yaenbHblii 3apsg
3M1eKTPOHA METO/I0M YMCIEHHOIO
MOZENMPOBAHNS ABUKEHUS
3M1EKTPOHA B 3/1EKTPUHECKOM U
MarHUTHOM MONSX MarHeTpoHa

AvpakTnyeckas eanHMLAa: NeKTPOMarHUTHbIe KosebaHms

6. CoOCTBEHHbIE

3mepsieT nepuog n amnantygy
KonebaHuiA Ha aKpaHe
ocumnnorpada. CTpouT rpadmk
3aBMCUMOCTM Neproja

0 4 1,4,8 KonebaHuii B KOHType OT
3N1eKTpOMarHuTHbIE KonebaHus.
eMKOCTI, oraputMmnyeckoro
[eKpemMeHTa 0T COMPOTUB/IEHNS
Harpysku, HaxoauT KpUTUYECKOoe
COMpPOTUB/IEHNE.
AnpakTtudyeckan egnHuua: BonHoBas ontuka
Mo MHTepgepeHLMOHHO
KapTuHe onpegenseT
7. V13yueHne nHTepgepeHLmMn ceeTa 16, 17, 18, 19, P PeA
o 0 4 paccToAHME MeXY LLEensaMu,
OT ABYX LLenen. 20,21,22,4

cny>awmmm MUCTOYHUKaMKn
KOrepeHTHOro cBeTa.

AvpakTuueckas eanHuLa: KBaHToBas usnka 1 iusrka aToma

MeToA0M YnC/ieHHOro

14, 15, 16, 17, |mMogenupoBaHns AugpakLmm
8. Anhpakums MnkpoyacTumu, 0 4 18, 19, 20, 21, |MMKpOYaCTUL, HA OTBEPCTUU
22,4 onpefenseT BUA UccregyemMbIx
yacTuy,
Tabnuua 3.3
CcbINIKN Ha
. | AKTMBHbIE
TeMbl NPaKTUYECKUX 3aHATUI Uacbl | pesynbTaTthl YyebHada fedaTeNlbHOCTb
(popmet, Hac, 06y4eHus

Cemectp: 1

AvpakTnyeckas eguHmLa: PUNYECKME OCHOBbI K/1acCMUECKON MeXaHNKIM

1. KnHematuka. PelleHne 3ada4 B

cnonb3yeT BEKTOPHYIO (hopmy
3a/)aHns NepemeLLeHNs,
CKOPOCTHU, YCKOPEHWS.

0 6 1,2 Bbi6ypaeT cnocob pacueTa.
BEKTOPHOM BUE.
Ecnv BO3MOXHO, MPOBOANT
pacyeT pas/IyHbIX CUCTEMax
KOOpAMHAT.
PaccunTtbiBaeT KnHeMaTUYecKue
2. KvHemaTtuvka BpaLlaTesisHoro
0 4 1,2 XapPaKTEPUCTUKN
LBUKEHNS
BpaLLlaTe/IbHOr 0 ABVKEHUS.
PeLuaeT 3afja4y B BEKTOPHOM, a
3. JnHamMuKa nocTynaresisHoro afiary B BEKTOP
3aTeM B CKanspHou thopwme.
LBVXeHUs. 3aKoHbl HbloTOHa. 0 4 1,2
BbluncnseT paboTy ¥ MOLLHOCTb
Pa6oTa, MOLLHOCTb.
CUJIbI.
4. 3aKOH COXpaHeHus nMnysbca n o
o o PeluaeT 3afa4y B 1a60paToOpHOM
SHEPruun. YNpyrumi u Heynpyrui 0 4 1,2

yAap.

cucteme otcyéra (J1CO).

AvpakTnyeckas eanHmua: MonekynsipHasi prsmka n TepMoagrHaMmKa




5. YpaBHeHMe COCTOSAHMUSA

CTpouT rpaukm n3onpoLeccos
B pasninyHbIX ocsax. MpumeHseT
ypaBHEHWs COCTOAHUA

neanbHOro rasa. 0 1.2 naeansLHOro rasa Ans pacyeta
(hyHKLMIA cOCTOAHUA
nfeanbHOro rasa
[MpumeHseT nepBoe Havyas1o
6. MNepBoe Hayano TepMOSUHAMUKMN, 0 1,2 TEPMOANHAMIKA K
nsonpotieccam. cnonbsyet
ypaBHeHWe afinabaTsbl.
PaccunTbiBaeT K.N.A.
7. BTOpOe Hayasio TepMOAUHAMUKMN, 0 19 NPOCTEMLLNX LMKIIOB.
Linkn KapHo. ' Vcnonb3yeT rpadyikv LMK/IOB B
ocax P -V.
OnpakTnyeckasn eguHuLa: OneKTpocTaTnKa
OcBanBaeT 0CHOBHbIe
8. 3akoH KynoHa. HanpsxeHHOCTb npeacTaBieHns 3NEKTPOCTATUKM,
3M1eKTpMYecKoro nons. MpuHumn 0 1,2 paccynTbIBaeT HAMPSAXeHHOCTH
cynepnosnumu. nonei, NPUMEHSET NPUHLMN
CcynepnosuLmu.
OnpakTnyeckas eanHmua: MNMocTOAHHbIA TOK
o o MpumeHseT 3akoHbl OMa ans
9. NOCTOAHHLIN 3N1EKTPUYECKNIA o
TOK. 0 1,2 yyacTKa Lenu 1 ans nosiHou
Lenwu.
CemecTp: 2
OvpakTndeckas eguHuua: MexaHuka
Vcnonb3yeT BEKTOPHYtO hopmy
3a/laHunA nepemeLLeHus,
10, 11, 12, 13, CKOPOCTH, YCKOPEHMS.
10. KnHemaTuka. nHamuka. 0 14 15.9 Bbi6ypaeT crnocob pacyeTa.
T Ecnu BO3MOXHO, NPOBOAUT
pacyeT pasfMUHbIX CUCTEMAX
KOOpAMHaT.
PeLuaeT 3asavy B 1abopaToOpHOIA
cucteme otcuyéta (JICO) m B
11. 3aKOH coxpaHeHWs UMnysbea U
SHEpTMM. YTIpYTUiA 1 Heympyriaid 0 10, 11, 12, 13, |cucTeme LieHTpa UHepLuun
yiiap. 14,15,8,9 |(CUW). AHann3umpyeT
BO3MOXHOCTW 3TUX MOAXOA0B,
CPaBHVBAET UX.
PaccunTbiBaeT MOMEHTbI
12. KnHemaTtunka 1 gjuHammka 10.11. 12 13, [vHepumm NPOCTEALINX TBEPABIX
BpaLLaTeNbHOro ABMXKEHNS. 3aKOH 0 1’4 1’5 8’ 9 " |Ten. Nicnonb3yet ypaBHeHe
COXpaHeHWss MOMeHTa UMMy bCea. T MOMEHTOB. [TpUMeHSET 3aKOH
COXPaHeHNs MOMEHTa MMMY/bCA.
13. Cuvnbl nHepumn. Cuna PeluaeT 3agaun B
Kopuonuca. [iBmkeHne Ten 0 10, 11, 12, 13, |HeuHepumasibHbIX CUCTEMAX
nMepemMeHHO Macchl, peakTVBHas 14,15,8,9 |oTcuera v 419 CUCTEM

cuna.

ﬂepeMeHHOVI MaccCbl

AnpakTuyeckas egrHuLAa: MexaHU4Yeckme Kone6aHns




14. Mogenb rapMmOHUYecKoro
ocumnnaTopa. CocrasneHune
AndggepeHLnansHOro ypaBHeHNs
rapMOHMYECKOro OCLMNIATOpA.

10,11,3,8,9

MpyMeHSeT eanHbIN
3HEepreTUYECKMin NOAX0L K
onuncaHuio KonebaHui
naeabHbIX CUCTEM Pa3/INYHON
(hn3nyecKoli NpUpoAbI.
CoctaBnseT guddepeHumnansHoe
ypaBHeHWe KonebaHuii.
OLueHMBaET B KaXKA0M
paccmMaTpvMBaeMOM Cry4ae
YCNOBUA NPUMEHUMOCTY MOAENN
rapMOHMYECKOro OCLMNNIATOPA.

15. 3aryxarowue konedbaHus

12,13, 14

OnucbiBaeT KonebaHms
NPOCTEALINX (HN3NYECKNX
CUCTEM C YUYETOM CWUN TPEHUA U
COMpPOTUB/EHWS.

BbluncnseT oCHOBHbIe
XapaKTepUCTUKK 3aTyXaroLwmx
KonebaHuii: KoahhnLUMEeHT
3aTyxaHus, NorapuMUYecKmnin
[EKPEMEHT, JOBPOTHOCTD.

16. BbIHY>XeHHbIe KOnebaHws.
CnoxeHue konebaHwui

10, 11, 12, 13

WccnepyeT siBeHne pe3oHaHca.
Monyyaet hopmyny ans
BbIUYMCNIEHNA aMNIUTY bl
BbIHY)XXAEHHbIX KOnebaHui,
nccnepyeT Ha IKCTPEMYM,
nony4vaeT opmyny ans
PE30HAHCHO YacToThI.
MpUMeHsEeT MeTOL, BEKTOPHbIX
Avarpamm 4sis pacyeta
amnanTy bl ¥ Ha4abHOW (hasbl
pe3ynbTUpyoLLLEro KonebaHus.

AvpakTnyeckas eguHuua: MonekynsipHasi (CTaTuUcTu

yeckas) usmka

N TepMoAMHaMMKa

17. YpaBHeHMe COCTOAHUSA

CTpouT rpadmKm M30npoLLeccoB
B Pa3/IMUHbIX OCSX. MpUMeHseT
YPaBHEHUS COCTOSAHNSA

naeanbHOro rasa. 12,3 nfeanbHOro rasa fns pacyeta
(hYHKLWMIA COCTOSAHUS
nfeanbHOro rasa
MprMeHseT 3aKOH
18. PacnpepeneHve aHeprum rno paBHOMEPHOrO pacnpeseneHns
cTeneHsaM cBobofpl. 1,2,8 3HEpPrmm no cTeneHsaM cBobospl.
TennoeMKoCTb. PaccumTbIBaeT pas/inyHble BUAbI
TEMN/JI0EMKOCTEIA.
PaccunTbiBaeT BepOATHOCTU
19. PacnpegeneHus Makcsenna,
BOMbLMAHA, SIBNEHIAS MEPEHOCa. 10, 11, 3, 8,9 |monekyn B NHTepBanax, cpefHue
BE/IMYMNHBI
MpuMeHseT nepsoe Hayaso
20. NepBoe Havano 38 TEPMOANHAMMUKN K
TEepMOANHAMUKM ’ nsonpoueccam. Vicnonbsyet
ypaBHeHwe afnabartsl.
MprmeHseT
TEePMOANHAMUYECKOE U
CTaTUCTUYECKOE OMnpeseneHuns
21. SHTponua. Linknbl. Linkn 28 3HTpoNuK. PaccumTbiBaeT K.n.A.

KapHo.

NPOCTEALINX LIMKNOB.
Vcnonb3ayeT rpadyikn LMKIOB
naeanbHbIX TENI0BON MaLlMHBbI 1
X0NoAanbHNKa B ocax T -S.




Anpaktuyeckada eagnHuua: 3J'IEKTpOCTaTI/IKa M NOCTOSIHHbIA TOK

22. 3aKoH KynoHa.
HanpsKeHHOCTb 3/1IEKTPUYECKOr0
nons. MpuHUMN cynepnosuuun.
Teopema [Maycca.

2,3,8

OcBaunBaeT OCHOBHbIe
npeLCcTaBNeHNs 3NeKTPOCTATUKMN,
paccunTbIBaeT HanpsXXeHHOCTH
nosei, NPUMeHseT NPUHLMN
Cynepnosuumm.

MpumMeHAeT Teopemy Maycca ana
pacueTa HanpsKeHHOCTU U
noTeHLMana 3NeKTpruy4ecKoro
nons.

23. DNeKTPoeMKOCTb MPOBOAHMKOB.
KoHgeHcatopbl. AnanekTpuku B
3/1IEKTPUYECKOM NOfe.

1,8

PaccunTblBaeT NnoTeHLMasbl
3NEKTPUYECKUX MONEN,
MCMo/b3yeT CBA3b MEXAY
Harnps»KeHHOCTLIO 1
NOTEHLMAIOM 3/IEKTPUYECKOr0
nons. PaccmartpuBaeT noeejeHune
NPOBOAHMKOB B 3/1EKTPUYECKOM
nosne, paccynTbIBaeT
3/1IEKTPOEMKOCTb. PaccunTbiBaTbh
3HEPr 10 3/1EKTPUYECKOTO NONS.
MpumMeHAeT Teopemy [Maycca ana
BEKTOpa 3/1IeKTPUYECKOro
CMeLLeHUA, paccunTbiBaeT
NonApu3aLmIo 1 Hanps>KeHHOCTb
3/1EKTPUYECKOTO NONA B
OManekTpukax. Paccmarpusaet
YC/IOBUSA Ha rpaHuLie ABYX
[MN3NEKTPUKOB.

24. T10CTOSAHHBIN 3NEKTPUYECKMIA
TOK.

1,2,3,4,8

Mcnonb3yeT COOTHOLLEHUA
MeX[y 3apsAoM, CUON TOKa U
N/IOTHOCTLIO TOKA, NMPUMEHSET
3akoHbl Oma 1 Kupxroda.

CemecTp: 3

OnpakTtundeckasn egnHuua: SMeKTPOMarHeTu3m

25. [IBXXeHue 3aps>keHHbIX YacTuy,
B 3/1EKTPOMArHUTHbLIX MOJIAX.
PacyeT MarHUTHbIX Monei no
(hopmyne buo- Casapa- Jlannaca.

2,3,56,8

MprMeHSIeT OCHOBHOIA 3aKOH
AVHAMUKMN 419 ONUCAHWS
ABWKEHUA 3apPSAXXEHHOW YacTuLbl
B 3/1EKTPUYECKOM 1 MarHUTHOM
nose nog LercTB1EM CUTTbI
JopeHua. 3HakommuTcs ¢
npvmepamu NpakTU4YeCKoro
NPYMEHEHUS ABMEHNS.
Bbigenset npocTble (NpsMble W
KpPYroBble) 3/1eMeHTbI B
MPOBOJHUKAX CI0XHOIA
KOHurypauum. MpumeHseT
(hopmyny Buo- Casapa- Jlannaca
Y NPUHLMN CYNepnosuLnu.




26. PacyeT MarHUTHbIX Nonei No
Teopeme O LMPKyNALUmMmM BeKTopa

CpaBHVBaeT MeTO/bI pacyeta
MarHMTOCTaTUYECKMX MOeN.
BblbupaeT MeTo4 pacyeTta B
KOHKpeTHOW 3agaye. [ns
CUMMETPUYHBIX pacnpeeneHnii
TOKOB NPUMEHSET TEOPEMY O
LIMPKYNALMK BEKTOpa

MarHUTHOM VHAYKLNN. 0 1,2,3,8 MArHUTHOM MHAYKLYNA
[NpOBOAHUKM C TOKOM B MarHMTHOM OB0CHOBbIBAET TeopeT'quCKM
rlone. noBsejeHvie NPOBOLHUKOB C
TOKOM B OnbITe Amnepa.
BbIlunCnSeT cubl 1 MOMEHTbI
cun, BencTByOLLME Ha
NPOBOJHWKM C TOKOM.
WccnepyeT marHUTHbIE CBOMCTBA
27. MarHUTHbIA MOMEHT. atoma W ero rnosejeHue BO
MarHWTHbIA MOMEHT B MarHUTHOM 0 18 BHELLIHEM MarHUTHOM Mose
nosne. MarHMTHoe none B ' PaccunTbiBaeT none B
BeLLleCTBe. MarHeTKax v Ha rpaHuLe
pasfena AByX MarHeTuKoB.
CpaBHUBaET NoTeHLMabHOe 1
BUXPEBOE 3/IEKTPOCTATUYECKNE
nons. NMpumeHsET 3aKOH
®dapages 1 npasuo JleHua gns
28. F1BNeHVe 3NeKTpOMarHUTHOM peLleHns 3aga4
NHOYKUMW. VIHOYKTUBHOCT. 0 18 PaccunTbiBaeT WHAYKTMBHOCTb

CamonHayKums. SHeprus
MarHWTHOro noss.

MPOBOAHWKOB. [MoNyYaeT 3aKOH
M3MEHEHUS CU/bl TOKA B
MOMEHTbI BK/OUEHUS 1
BbIK/IIOUEHWS 3N1EKTPUYECKOI
Lienu. PaccunTbIBaeT SHEPTUID
MPOCTENLLNX TOKOBbIX CUCTEM.

AvpakTnyeckas eanHMLA: NeKTPOMarHUTHbIE KoslebaHus

29. DneKTpuyeckme
KonebaTe/bHble NPOLIECChI.
XapaKTepucTMKM KonebaHuii.

PaccunTtbiBaeT napameTpbl

Kone6ate/bHbli KOHTYP. 0 2,3,8
KonebaTeslbHOrO KOHTYypa.
MpeobpasoBaHmns aHepruu.
3aTyxatoLme KonebaHus.
L06pPOTHOCTD.
30. BbIHYXXieHHbIe 3M1EKTPUYECKME
Kone6aHwusl. MepeMeHHbIl TOK.
PaccumTbIBaeT pe3oHaHCHbIe
MeTo/, BEKTOPHbIX Auarpamm. 0 2,3,8
XapakTepucTUKK.
Pe30HaHC TOKOB, pe30HaHC
HanpsHKeHWA.
JnpakTtundeckasn egnHuua: BonHel
PaccunTbiBaeT napameTpbl
31. BonHOBble MPOLEecChl. 0 2,3,8 P P
BO/THOBbIX MPOLLECCOB.
32. AkycTuka. CKOpOCTb 3BYKa.
VIHTeHCMBHOCTL 3BYKa, Aeuunben. 0 238 WccnepyeT 0CHOBHbIE CBOCTBA
YacTOTHbIN CNEKTP 3BYKOBOIO T aKyCTUYECKUX BOJIH.
curHana.
WccnepyeT 0CHOBHbIE CBOMCTBA
33. OMeKTpOMarHUTHbIE BOSHbI 0 3,4,5,8 AY

3NEKTPOMarHMTHbIX BOJIH.

AnpakTuuyeckas eqnHuLAa: BoiHoBasi onTuKa




34. iHTepdepeHLms cBeTa. 0

4 2,3,8

PaccunTtbiBaeT
NHTEP(ePEHLIMOHHbIE KapPTUHBI B
TOHKUX MJIEHKAX W Pa3nyHbIX
NHTephepomeTpax. Boluncnser
WHTEHCMBHOCTbL CBETA U
NONOXEHME
NHTEP(ePEHLMOHHbIX
MaKCUMyMOB U MUHUMYMOB.

35. Aundpakums ceeTa. 0

4 2,3,8

MprMeHsaeT MeTo4 30H ®OpeHens
QNS aHann3a sBMNeHWI
Andpakunm dpeHens ons
pacyeTa AndpakLm Ha Kpyriom
OTBEPCTUM U ANCKe.
PaccunTbiBaeT AUMPaKLMOHHbIE
KapTWHbI NpY Angpakumm Ha
Lenm 1 andpaxLMoHHOR
peLleTKe.

AnpakTnyeckas eamHnLa: KBaHToBasi onTuka

36. 3aKOHbI TENMOBOr0O U3/TyYeHUs.
Teopus MnaHka. ekt 0
KomnToHa.

4 10,11, 2,3, 8

PaccumnTbIBaET M3/TyHeHNe
abCo/MIOTHO YepHOro Tena n Ten
C peanbHO n3nyyaTenbHOM
CMOCO6HOCTLI0. BbiBOAUT
3aKOHbI TEMMOBOTO M3/y4eHUs U3
(hopmynbl MnaHka.
PaccumTbIBaeT pas/inyHble
napameTpbl agekTa KomnToHa.

AnpakTnyeckas eamHnLa: KBaHToBasi hrsnKa 1 onsmka atoma

37. BonHbl ae bpoiing,
COOTHOLLIEHVE HeornpeeNneHHOCTEi.
PelueHune ypaBHeHNa LLipeanHrepa 0
A9 Pa3NNYHbIX KBAHTOBbIX
cucTem.

4 2,3,8,9

Oco3HaeT (h13nYeCKyto
CYLLHOCTb BO/H fe bpoiins un
MCNONb3YeT COOTHOLLEHME
HeonpeaeneHHOCTe ANs OLEHKN
napaMeTpoB peasibHbIX
(hr3mMUecKMX NPOLLECCOB.
PaccumTbIBaeT BUL BOTHOBOWA
(hyHKUMK ans yacTuy,
3aHUMAKOLLMX Pa3nnyHble
3HEepreTUYeCKre YpoBHY B
6eCKOHEYHO rnyboKol
noTeHupanbHo sime. OcBavBaeT
MOHATME (PYHKLMM NNOTHOCTK
BEPOATHOCTW, 3HAKOMUTCS C
NOHSATVMEM TYHHENMPOBAHWS,
OTPaXXEHNS 1 NPOXOXKAEHNS
yepes Gapbep

39. dusmyeckme NpUHLMMGI
paboThl NEPBUYHBIX
npeobpasoBatesnieli B aBTOMaTHKe 1
N3MEPUTENbHOMN TEXHUKE.

4 ]13,14,15,16,2

AHanm3npyeT irsnyeckme
MPUHLMMLI CO3MaHNS
MepBrUYHbIX NpeobpasoBaTeselt B
aBTOMATMKE U 13MEPUTENbHOIA
TEXHUKE.

Jnpaktundeckas eguHmua: SnemMeHTbl S4epHO

M r3nKN 1 PUsnKn ane

MEHTapHbIX YacTuLy

38. AnepHble peakuuu.
PagnoaktmBHOCTb

4 2,3,8

PaccunTbIBaeT 3HEPreTUYeCKmii
BbIXO/, SAEPHbIX peakLuid,
3yYaeT 3aKOHbI

pPafIM0aKT1BHOTIO pacnaja.




4. CamocTosiTe/lbHas pa6oTa o6yyatoLLerocst

CcbInkuM Ha
o Yacbl Ha Yacbl Ha
Ne Buabl camocToATeIbHOM paboThbl pesynbTaThl
BbIMOMIHEHWE [KOHCY/IbTauuu
06yyeHus
Cemectp: 1
1 |KOHTp0ﬂbeIe paboTbl |2, 8 |6 3

Mpn NOArOTOBKE CTYAEHT M3y4yaeT TEOPETUYECKMIA MaTepya 1 pellaeT Nogo6HbIe 3a4aun.: MpakTuKyMm no
peLLeHnio PU3NYeCKMX 3agay ¢ NpUMeHeHeM KoMnbioTepa. MonekynsapHas usvka u TepMoAMHAMUKA
METOAMYECKOE NOCO6ME K MPAKTUYECKNM 3aHATMAM MO Kypcy Gusnkmn ais ABT® no HanpasneHusam
"NIHhopmaTmnKa 1 BbIUMCNINTENBbHAA TeXHUKA", "VIHDOPMALMOHHBIE CUCTEMBI U TEXHOOTUK",
"MporpaMmMHas nHxeHepua", "MHpopmaumoHHas 6e3onacHocTb" / HOBOCKO. roc. TexH. yH-T ; [cocT. A. A.
LUtbirawes]. - HoBocmbumpcek, 2016. - 62, [1] c. : un.. - Pexxum goctyna:;
http://elibrary.nstu.ru/source?bib_id=vtls000229891 Xpuctodopos B. B. O6Lasn Gpur3mnka [SneKTPOHHbIN
pecypc]. YacTb 1 : aneKTPOHHbIN y4ebHO-MeToANYecKmMiA komnneke / B. B. Xpuctodopos ; HoBocw6. roc.
TeXH. YH-T. - HoBocmbumpck, [2011]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000157223.
- 3ar/. ¢ sKpaHa.

2 |I'Io,u,r0TOBKa K 3aHATUAM |2, 8 |17 |O

NS NOAroTOBKM K 3aHATUSAM HEO6XO0AMMO CaMOCTOSTEIbHO U3YUYNUTL TEOPETUYECKMIA MaTepuas, MaTepuan
13 OCHOBHOM (ZOMONHUTENBHOM) U METOAMYECKON NTepaTypbl.: Xpuctodopos B. B. O6wasn dursmnka
[3nekTpoHHBbIV pecypc]. YacTb 1 : 3M1eKTPOHHLIN y4ebHO-MeToAMYecKUiA Komnneke / B. B. XpucTogopos ;
HoBocmb. roc. TexH. yH-T. - HoBocubupck, [2011]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000157223. - 3arn. ¢ 3KkpaHa.

3 |ﬂo,u,r0TOBKa K aTTecTauuu |2, 8 |4 |4

CTy[EeHT KOHCYNbTMPYETCA C NperozasaTesiemM Mo BONpocam TeOpun, peLlieHns 3a4ad 1 opraHusauum
yue6HOW feATenbHOCTI.: [paKTUKyM MO peLleHnto n3nyecknx 3agad ¢ NpUMeHeHeM KOMIbOTepa.
MonekynspHas (h1snka 1 TepMOAMHAMMKA : METOAMYECKOE MOCOoBUe K MPaKTUYECKMM 3aHATUAM MO Kypcy
(m3unkun gna ABT® no HanpaeneHuam "IHPopMaTUKa 1 BbIYUCIUTENbHAA TeXHUKA", "VIHDOpMaLMOHHbIe
cUCTeMbl U TexHonoruu™, "rMporpammHas nHxeHepus", "VIHpopMaLnoHHaa 6esonacHocTs” / HoBocmo. roc.
TeXH. YH-T ; [cocT. A. A. LUTbirawes]. - HoBocubmpck, 2016. - 62, [1] c. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000229891 Xpuctodopos B. B. O6uias dmsnka [SneKTPOHHbI
pecypc]. YacTtb 1 : 3N1eKTPOHHbIN y4e6HO-MeToAMYecKUiA Komneke / B. B. Xpuctogopos ; HoBocu6. roc.
TeXH. YH-T. - HoBocmoupck, [2011]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000157223.
- 3arn. ¢ sKpaHa.

CemecTp: 2

1 |Pr3 2,8 |10 E

Mpv NOArOTOBKe CTYAEHT 13yYaeT TEOPETUYECKMIA MaTepua v peLlaeT nofo6Hble 3agaun.: MpakTUKym no
PeLLeHMI0 M3nMYecKnX 3a4ad ¢ NpYMeHeHneM KoMbloTepa. MonekynspHas gusmka n TepMoaguHaMuKa
METOAMYECKOE NOCO6ME K MPaKTUYECKUM 3aHATUAM MO Kypcy Qusnkmn ais ABT® no HanpasneHuam
"NHdopmaTrKa 1 BblMMCANTENbHAA TEXHUKA", " IHPOPMALMOHHbIE CUCTEMBI 1 TEXHONOrMK",
"TporpamMmmMHas nHxeHepus", "VHopmaumoHHasa 6esonacHocTb" / HoBocm6. roc. TexH. yH-T ; [cocT. A. A.
LLTbirawes]. - Hosocmbumpcek, 2016. - 62, [1] c. : un.. - Pexxkum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000229891 ®u3nKa. INeKTPOMarHeT13M : METOANYECKNE
yKaszaHus : peLleHune 3afay no guanke ans 1-2 KypcoB AHEBHO 1 3a04HOI opm 06yueHns / HoBocmb. roc.
TeXH. yH-T ; [cocT.: J1. M. PogHukoBa, H. A. Yconbuesa, H. B. UnyepuHal. - HoBocunbmpck, 2012. - 53, [2]
C. : un.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000173750 Xpuctoopos B. B. ObLias
(hn3nKa [OneKTpoHHbIN pecypc]. YacTb 1 : aNeKTPOHHbIN y4ebHO-MeToAMYecKuiA komnnekc / B. B.
Xpuctogopos ; HoBocnb. roc. TexH. yH-T. - HoBocnbupek, [2011]. - Pexxum gocTtyna:
http://elibrary.nstu.ru/source?bib_id=vtls000157223. - 3arn. ¢ 3KkpaHa.

2 |I'I0,u,r0TOBKa K NPaKTUYECKUM 3aHATUAM |2, 4,8 |15 |O




[ns NOArOTOBKM K 3aHATMSAIM HEO6XOAMMO CaMOCTOATENBHO U3YUnTb JIEKLMOHHBIV MaTepua, atepuan u3
OCHOBHOM (ONOSTHUTENBHOI) Y METOAMYECKON NNTepaTypbl. BbINOMHUTL AOMaLLHMeE 3afaHusa.:
MpakTUKyM MO peLleHnto (Pr3nYecKmx 3atad ¢ NpMMeHeHneM KomnbtoTepa. MonekynsapHas gusvka un
TepMOAMHaMMKa : METOAMYECKOe MOCo6Ke K MPaKTUYECKMM 3aHATMSAM NO Kypcy gmamkn ansg ABT® no
HanpaeneHusM "NHpopMaTUKa U BbIYUCIUTENbHAA TeXHUKA", "IHPOPMaLNOHHbIE CUCTEMbI U
TexHonorun", "IporpaMMHasn nHxeHepusa", "MHhopmaumoHHas 6e3onacHocTL" / HoOBOCUG. roc. TeXH. YH-T
; [cocT. A. A. LUTbIrawes]. - Hosocnbupcek, 2016. - 62, [1] c. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000229891 ®u3nkKa. INeKTPOMarHeT13M : MeTO4MUYECKMNE
yKaszaHus : peLLieHne 3aaad no usnke ais 1-2 KypcoB HEBHOW 1 3a04HOI (hopM 06yyeHus / Hosocub. roc.
TeXH. YH-T ; [cocT.: J1. M. PogHukoBa, H. . YconbueBa, H. B. UuuepuHal. - HoBocnbupek, 2012. - 53, [2]
C. : un.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtIs000173750 XpucTtogopos B. B. Obuiasa
(hn3nKa [SneKTpOoHHbIN pecypc]. HacTb 1 : aNeKTPOHHbIN y4ebHO-MeToAMYecKuiA komnnekc / B. B.
Xpuctogopos ; HoBocKb. roc. TexH. yH-T. - HoBocnbupck, [2011]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000157223. - 3arn. ¢ aKpaHa.

3 |I‘Io,u,r0TosKa K nabopaTopHbIM paboTam |2, 4,8 |11 |O

MoAroToBUTLCA K BbIMOMHEHWIO MPEACTOALLEN NabopaTopHOM paboThl: MexaHvKa 1 TepMOANHAMMKA
MeTOAMYECKME YKa3aHWs K BBOAHOMY 3aHATUIO U K nabopaTopHbiM pabotam Ne 0-6 no msmke gns 1 kypca
BceX (pakynbTeToB / HoBOCKG. roc. TexH. yH-T ; [cocT.: A. B. bapaHos u gp.]. - HoBocubupck, 2012. - 69,
[1] c. : wvn., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtIs000178416 3neKTpnyecTBO U
MarHeTV3M : BONPOChI 414 3aWuThl 1abopaTopHbIX PaboT Mo (un3nKe : MeTOAMYECKME YKa3aHWa ans
CTyZieHTOB 1-2 KypcoB BCex (hakynbTeToB / HOBOCMOG. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B.
[Jasbigkos, B. B. Xpuctothopos]. - Hosocnbupcek, 2012. - 14, [1] c.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000177499 MexaHuKa v 3n1eKTpocTaThKa. Bonpock! AN 3awmThbl
NnabopaTopHbIX PaboT Mo (U3MKe : METOANYECKME YKa3aHWA A1 BbIMOMHAOLLMX N1abopaTOPHbIA NPaKTUKYM
no ¢umsmke / HoBocw6. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [asbigkos, B. B. Xpuctotopos]. -
Hosocunbupck, 2011, - 16, [3] c.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000166446

4 |I‘Io,u,r0TOBKa K aTTecTaLmm |2, 8 |11 |10

CTyZeHT KOHCY/IbTUPYeTCA € npenojasaTteneM no BONpPocam TeOpUM, peLleHns 3a4ad 1 opraHusalum
y4ebHOM feAaTenbHOCTU.: MPaKTUKYM MO peLleHnto (hM3NYecKmX 3a4ady ¢ NPUMeHeHNeM KOMMbIOTepa.
MonekynapHas hm3nka 1 TepMOAMHAMUKA : METOAMYECKOE MOCOOUEe K MPAKTUYECKMM 3aHATUAM MO Kypcy
(usvkn gna ABTP no HanpasieHWam "VHopMaTrKa 1 BblYUCINTENIbHAA TeXHUKA", "IH(hopMaLuoHHbIe
cUcTeMbl 1 TexHonorun™, "MporpammHas nHxeHepus”, "VIHQopmaLmnoHHas 6esonacHocTb" / HoBocmb. roc.
TeXH. YH-T ; [cocT. A. A. LUTbirawes]. - HoBocubmpck, 2016. - 62, [1] c. : un.. - Pexxum gocTtyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000229891 ®un3nkKa. INeKTPOMarHeT13M : MeTOLMYECKMNE
yKaszaHus : peLLeHue 3aaad no usnke 4is 1-2 KypcoB JHEBHOW 1 3a04HOI (hopM 06yyeHus / HoBocub. roc.
TeXH. YH-T ; [cocT.: J1. M. PogHukoBa, H. . YconbueBa, H. B. HuuepuHal. - HoBocnbupck, 2012. - 53, [2]
C. : un.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000173750 Xpuctocopos B. B. O6uias
(hn3nKa [OneKTpOoHHbIN pecypc]. HacTb 1 : aNeKTPOHHbIN y4ebHO-MeToAMYecKuiA komnekc / B. B.
Xpuctoghopos ; HoBocmOG. roc. TexH. yH-T. - HoBocmbupcek, [2011]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000157223. - 3arn. ¢ aKpaHa.

CemecTp: 3

1 |Pr3 2,8 |10 E

Mpy NOArOTOBKe CTYAEHT 13y4aeT TEOPETUUECKMIA MaTepra v peluaeT nofo6Hble 3adaumn.: UnyeprHa H.
B. dusmka. AnekTpomarHeTaM. ONTmKa. DneMeHTbl KBAHTOBOI MeXaHWKK : yuyebHoe nocobue / H. B.
UnuepuHa, A. A. LUTbIrawes ; HoBocK6. roc. TexH. yH-T. - HoBocnbumpck, 2016. - 94, [3] ¢. : un.. - PeXum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000233654 ®un3mka. neKTPOMarHeTU3M ;. METOANYECKME
yKazaHus : peLLeHne 3agad no gusnke gnsa 1-2 Kypcos AHEBHOW 1 3a04HOI hopm 06yyeHmns / HoBocK6. roc.
TeXH. yH-T ; [cocT.: J1. M. PogHukoBa, H. A. Yconbuesa, H. B. YuuepuHal. - HoBocnbnpck, 2012. - 53, [2]
C. : un.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000173750 KBaHTOBas onTuKa.
KBaHTOBas MexaH1Ka : METOAMYECKME YKa3aHNA K PeLLeHNIo 3afa4 B Kypce 06Lwert husnkm ons 1-2 Kypcos
ABT®, ®JIA, MT®D, IMD, ®INM, ®b gHeBHOI 1 BeyepHeli popm 06yyeHns / HOBOCKG. roc. TEXH. YH-T ;
[cocT.: D. b. CenvBaHoBa, B. f. UeuyeB]. - HoBocubmpck, 2004. - 75 ¢. : un.. - PeXxum goctyna:
http://www.library.nstu.ru/fulltext/metodics/2004/2719.rar
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NS NOAroTOBKM K 3aHATUSAM HEO6XOAMMO CaMOCTOATE/IbHO U3YUNUTh IEKLMOHHbIN MaTepua, atepuan 3
OCHOBHO (4ONOSTHUTENBHO) Y METOAMYECKON NTepaTypbl. BbINOMHUTL AOMalUHWe 3afaHus.: YudepuHa
H. B. ®u3uka. dnekTpomarHeTnusM. ONTuKa. dnemMeHTbl KBAHTOBOW MexaHuKu : yyebHoe nocobue / H. B.
UnyepuHa, A. A. LLTbirawes ; HoBocK6. roc. TexH. yH-T. - HoBocnbupck, 2016. - 94, [3] c. : un.. - Pexxum
poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000233654 ®un3nka. INeKTPOMarHeT13M : METOANYECKMNE
yKaszaHus : peLleHune 3afad no guanke ans 1-2 KypcoB AHEBHOI 1 3a04HOI opm 06yueHns / HoBocmb. roc.
TeXH. yH-T ; [cocT.: J1. M. PogHukoBa, H. A. Yconbuesa, H. B. YuuepuHal. - HoBocnbnpcek, 2012. - 53, [2]
C. : un.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000173750 KBaHTOBas onTuKa.
KBaHTOBas MexaH1Ka : MeTOAMYECKME YKa3aHNA K PeLLeHnto 3aa4 B Kypce 06Lelt husnkn ans 1-2 Kypcos
ABT®, dJIA, MTD, MO, ®INM, b aHeBHOI 1 BeuepHeld hopm 06yueHns / HoBocKG. roc. TeXH. YH-T ;
[cocT.: 3. b. CenuBaHoBa, B. H. Ueuyes]. - HoBocubupck, 2004. - 75 ¢. : ui.. - PeXxum goctyna:
http://www.library.nstu.ru/fulltext/metodics/2004/2719.rar
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MoAroToBUTLCA K BbINOIHEHWIO NPEACTOSILLEN NaboPaTOPHON paboTbl: KonebaHus 1 BOMHbI :
METOAMYECKME YKa3aHNs K labopaTopHbIM paboTam no usmnke Ne 21, 23, 25-27 ana 1 n 2 KypcoB BCex
(hakynbTeToB / HoBOCKG. roc. TexH. yH-T ; [cocT.: T'. E. HeBckas v ap.]. - HoBocmbmpcek, 2011. - 55, [1] c. :
nn., Tabn. ONTuKa : BONPOChI 414 3aLUTbI 1a60PaTOPHbLIX PaboT No u3MKe : MeTOANYECKUE YKa3aHus /
HoBocub. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [laBbigkos, B. B. XpucTotopos]. - HoBocnonpck,
2009. - 13 c.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000121978 OnTtuka :
MEeTOLMYECKOE PYKOBOACTBO K nabopaTtopHbIM paboTam Ne 30, 32, 35 no ¢msuke g 2-ro Kypca Bcex
cneyunansbHocTel / HoBocu6. roc. TexH. yH-T ; [cocT.: b. J1. MaknuH n ap.]. - HoBocnbupck, 2014. - 41, [2]
C. : un.. - Pexxum poctyna: http://elibrary.nstu.ru/source?bib_id=vtls000195482 3neKTpn4ecTBO U
MarHeTV3M : BONPOChI 415 3aWuThl 1a60paTOPHbIX PaboT Mo (U3MKe : MeTOAMYECKME YKa3aHWs 4N
CTyAeHTOB 1-2 KypcoB Bcex (hakynbTeToB / HOBOCKG. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B.
[Jasblakos, B. B. Xpuctodopos]. - Hosocnéupck, 2012. - 14, [1] c.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000177499 3neKTPNYECTBO N MarHeTM3M : METOANYECKNE
yKaszaHus K nabopaTopHbiM pabotam no gusnke Ne 10, 12, 13, 15, 16, 19 a1a 1 n 2 KypcoBs Bcex
(pakynbTeToB / HoBOCKG. roc. TexH. yH-T ; [cocT.: . A. Kpanusko u ap.]. - HoBocmbupck, 2012. - 65, [1] c.
: vn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000177820 Kone6aHus 1 BOSHbI.
Bonpocbl 4ns 3awutbl 1abopaTopHbIX paboT : METOAMYECKOe Nocobue no usnke ans 1 n 2 kypcos /
HoBocub6. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [laBbigkos, B. B. Xpuctogopos]. - HoBocnbupck,
2014. - 29, [1] c.. - Pexxum pgoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000195495
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. UnuepuHa H. B. dusnka. dnektpomarHeTiam. ONTrKa. 3NeMeHTbl KBAHTOBO MeXaHUKM : yuebHOoe
noco6ue / H. B. YnuepnHa, A. A. LUTbIrawes ; HoBocu6. roc. TexH. yH-T. - HoBocnbupck, 2016. - 94, [3] c.
: un.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000233654 ®u3nka. IN1eKTPOMarHeTU3M :
METOLMYECKME YKa3aHUA : peLLeHue 3a4ad No (ursnke 415 1-2 KypcoB [HEBHO 1 3a04HOM (hopm 06y4eHus /
HoBocub. roc. TexH. yH-T ; [cocT.: J1. M. PogHukosa, H. A. Yconbuesa, H. B. YnyepuHa). - HoBocm6umpck,
2012. - 53, [2] c. : wn.. - Pexkum pocTtyna: http://elibrary.nstu.ru/source?bib_id=vtls000173750 KaHTOBas
onTuKa. KBaHTOBas MexaHuKa : MeTOAMYECKMe YKa3aHNs K PeLLeHnIo 3aia4 B Kypce obLueid msunku ang 1-2
KypcoB ABT®, ®JIA, MT®, SM®, ®INM, ®b aHeBHOI 1 BeuepHeit (hopm 0byyeHns / HoBocK6. roc. TexH.
yH-T ; [cocT.: 3. b. CenmBaHoBa, B. A. Yeuyes]. - HoBocnbupcek, 2004. - 75 c. : wn.. - Pexxum gocTyna:
http://www.library.nstu.ru/fulltext/metodics/2004/2719.rar

5 |I'Io,u,r0TOBKa K atTectauum |2, 8 |11 |10

CTy[eHT KOHCYNbTMPYeTCA € NpenojasaTesiemM No BONpocam Teopun, peLlieHns 3a4ad 1 opraHusauum
yuebHoI fedatensHoOCcTU.: YunuepuHa H. B. ®dursmka. dnekTpoMarHeTnam. OnNTrka. dNeMeHTbl KBaHTOBOM
MexaHWKu : yyebHoe nocobue / H. B. UnyepuHa, A. A. LLTbirawes ; HoBocK6. roc. TexH. yH-T. -
Hosocunbupck, 2016. - 94, [3] c. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000233654 ®un3nKa. dNeKTPOMarHeTn3m ; METOANYECKME
yKasaHus : peLLeHne 3agad no gusnke gnsa 1-2 Kypcos AHEBHOW 1 3a04HOiI hopm 06yyeHmns / Hosocu6. roc.
TeXH. yH-T ; [cocT.: J1. M. PogHukosa, H. A. Yconbuesa, H. B. UnyepuHal. - HoBocunbupcek, 2012. - 53, [2]
C. : un.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000173750 KBaHTOBas onNTMKa.
KBaHTOBas MexaH1Ka : METOAMYECKME YKa3aHNA K peLLeHNto 3aa4 B Kypce 06Luelt pusnkm ans 1-2 Kypcos
ABT®, ®JIA, MT®D, IMD, GINM, OB gHeBHOI 1 BeuepHeli hopm 06yyeHns / HoBOCKO. roc. TEXH. YH-T ;
[cocT.: 3. b. CenuneaHoBa, B. A. Yeuyes]. - HoBocnbupck, 2004. - 75 c. : un.. - Pexxum goctyna:
http://www.library.nstu.ru/fulltext/metodics/2004/2719.rar




5. TexHonormna oby4veHns

[N opraH13aLum 1 KOHTPO/ISt CaMOCTONTeIbHOM PaboThbl 06YYatOLLIMXCA, @ TaKXKe NPOBeAeHUs
KOHCYNbTaLMWiA NPUMEHSIOTCS MH(OPMALIMOHHO-KOMMYHUKALIMOHHbIE TexHonorum (Taén. 5.1).

Tabnuua 5.1
JeAatenbHoCTb MHdopmaLnoHHO-KOMMYHUKaLMOHHbIE TEXHONOI NN
e-mail:shtygashev@corp.nstu.ru; Moptan
ViHhopMnpoBaHve HI TY:http://ciu.nstu.ru/kaf/persons/20999
e-mail:shtygashev@corp.nstu.ru; JIN4HbIA TUNOBOWA
KoHcynbTnposaHue canT:http://ciu.nstu.ru/kaf/persons/20999/edu_actions/timetables/
consult
PasmeLleHne y4ebHbIX _ s :
MaTEPUANIOB 3BC:https://ciu.nstu.ru/e-library/search
Tabnmuya 5.2
AKTVIBHblE N MHTEPaKTVBHbIE ()OPMbl MPOBEAEHUSA 3aHATUIA
Ne HavnmeHoBaHMe akTUBHBIX opM Kope! (poplvmpyel\nblx
KOMneTeHUunn
1 |Mpob6nemMHbIn METOA Onk.1;

®opmupyembie ymenus: 315. 3HaTh OCHOBHBIE 3aKOHBI (PHU3UKH, SIBIISIOIIHAECS OA30BBIMH IS
pereHus 3a1a4 MPodecCHOHAIbHOM es TETBHOCTH

Kpartkoe onucanne npumenenun: Ileqaror co ctyneHramu opranusyeT NpoOIeMHYIO CUTYalHUIO
KaCaoIIyIOCs MPOBOAUMOro skcnepumenTa. CTyneHTsl paboTasi B KOMaHaax 1o 2-3 yenoBeka
pemaroT MpodJIEMHYIO 3a1a9y.

6. MpaBunna aTTecTaynm oby4varoLmMxcs No y4ebHon gucumninHe

[na aTTecTaymm obyyatoLmMxcs No AUCUUNINHE UCNOMb3YeTCs 6anNbHO-PERTUHIOBAs CUCTEMA
(BPC), no3sonsoLLas BbICTaBNATb OLEHKM MO TPaaULMOHHON LKane n 15-ypoBHeBoi ECTS.

Kpatkas nHgopmauus o BPC npvsefeHa B Tabsn. 6.1.

Tabnuua 6.1
MwuH. o
OueHnBaeMble BUJbI esATENIbHOCTY 00yYatoLLMXCcs 62 MakcvMasibHbI 6ann

Cemectp: 1

IIpaxkmuueckue 3aHaAmMusL 25 50
Koumponvneie pabome: 15 30
Sauem: 10 20
CemecTp: 2

Jlabopamopnas Nel: 5 10

KoHTponupytoLmne matepuansl NPUBOAATCA B “MexaHuKa W 3neKTpocTaTyka. Bonpock! Ans 3aluThl 1abopaTopHbIX paboT Mo (uanKe : METOANYECKME YKa3aHNs 41s
BbINO/HSIOLLMX 1a6OPaTOPHBINA NPaKTUKyM Mo ¢r3vke / HOBOCUG. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [aBblgkos, B. B. Xpuctogopos]. - HoBocu6upek, 2011.
16, [3] c.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000166446"

Jlabopamopnas No2:

KoHTponupytoLmne MaTepuansl NPUBOAATCS B “INeKTPUYECTBO U MarHeTW3M : BOMPOCHI A5 3aLLyTbl 1a6OpaToOpHbIX PaboT Mo (M3NKE : METOANYECKIE YKa3aHUs ANs
CTyfAeHTOB 1-2 KypcoB BCex (hakynbTeToB / HoBOCKO. roc. TexH. yH-T ; [cocT.: A. B. BapaHos, B. B. [lasbiakos, B. B. Xpuctodopos]. - HoBocubupck, 2012. - 14, [1] c.. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000177499"

Jlabopamopnas No3: | 5 | 10




KoHTponupytoLme matepuanbl NPUBOAATCA B “MexaHuKa W aneKTpocTaTyka. Bonpock! Ans 3aluThbl 1abopaTopHbIX paboT Mo (uanKe : METOANYECKME YKa3aHNsa 4/1a
BbINO/HSIOLLMX 1aBopaTOPHbIN NPakTUKyM Mo ¢u3snke / HoBOcuG. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [Jasbigkos, B. B. Xpuctogopos]. - HoBocn6upek, 2011.

16, [3] c.. - Pexxum pgoctyna: http://elibrary.nstu.ru/source?bib _id=vtls000166446"

Jlabopamopnas Ne4.:

KoHTponupytoLme MaTepuansl NPUBOAATCA B “MexaHuKa W 3aneKTpocTaTyka. Bonpock! ANs 3aluThl 1abopaTopHbIX paboT Mo (uaike : METOANYECKME YKa3aHNs A
BbIMO/HSAIOLLYX N1aGOPATOPHBIV NPaKTUKYM No thnsnke / HOBOCKG. roc. TexH. yH-T ; [cocT.: A. B. BapaHos, B. B. [laBbigkos, B. B. Xpuctotopos]. - Hosocu6ypek, 2011.
16, [3] c.. - Pexxum foctyna: http://elibrary.nstu.ru/source?bib _id=vtls000166446"

PI'3: 10 20
Oxrzamen: 20 40
Cewmectp: 3

Jlabopamopnas Nel: 5 10

KoHTponupytoLmre MaTepuansl NPUBOAATCS B “SNeKTPUYECTBO 1 MarHeTW3M : BOMPOCHI A4S 3aLLyTbl 1a6OpaTopHbIX paboT Mo M3NKe : MeTOANYECKIE YKa3aHUs ANs
CTyAeHTOB 1-2 KypcoB BCeX (hakynbTeToB / HoBOCWO. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [lasbiakos, B. B. Xpuctocopos]. - Hosocubupck, 2012. - 14, [1] c.. -

Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000177499"

Jlabopamopnas Ne2:
KoHTponmpytoLLe MaTepuasbl NPUBOAATCA B "KoneGaHus 1 BOMHbI. BONpock! 415 3aLUTbl 1a60paTopHbIX PaboT : MeETOANYECKOe Nocobue no (usmnke ans 1 v 2 Kypcos
HoBocm6. roc. TexH. yH-T ; [cocT.: A. B. BapaHos, B. B. [aBbiakos, B. B. Xpuctocopos]. - HoBocnbumpck, 2014. - 29, [1] c.. - Pexum goctyna:

http://elibrary.nstu.ru/source?bib id=vtls000195495"
5 10

Jlabopamopnas No3:
KoHTponupytoLye MaTepuanbl NpuMBOAATCA B “"ONTUKA : BOMPOCHI /19 3aLUMTbI 1abopaTopHbIX paboT no (usnke : MeToAMYeCKMe ykasaHus / HoBocuG. roc. TexH. yH-T ;
[cocT.: A. B. BapaHos, B. B. [lasbigkos, B. B. Xpuctodopos]. - Hoocubumpcek, 2009. - 13 c.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000121978"

Jlabopamopnas Ne4.: | 5 10

KoHTponupytoLye MaTepuanbl NpUMBOAATCA B “"ONTUKA : BOMPOCHI /19 3aLUMTbI 1abopaTopHbIX paboT no (usnke : MeToAMYecKMe ykasaHus / HoBocuG. roc. TexH. yH-T ;
[cocT.: A. B. BapaHos, B. B. [asbigkos, B. B. Xpuctodopos]. - Hoocubumpcek, 2009. - 13 c.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000121978"

PI'3: 10 20

Ox3amen: 20 40

B Tabnuue 6.2 npecTaBieHO COOTBETCTBIE POPM KOHTPO/IS 3asiB/IsieMbIM TPE6OBaHUAM K
pe3ynbTaTaM OCBOEHMS AUCLUNVHBI.

Tabnmuya 6.2
Koge! DopMbl KOHTPONSA
KOMMNETEH
z PesynbTaTbl 00yyYeHUs
Lnu 3awmTa | KoHTp. |3awmTa 3aver |oKsamen
droc ne pa6. PI3
OMK 1 311. 3HaTb (hyHAAMEeHTa/IbHbIE (PU3NYECKIME OMbITbI U NX POJb B +
"~ | pa3BuTUM Haykm

314. 3HaTb OCHOBHbIE (DM3NYECKNE BETUUNHBI U PU3NYECKNE KOHCTaHTHI, +
UX onpegeneHne, CMbICA, CNOCOObI 1 eAUHNLBI UX N3MEPEHUS
315. 3HaTb OCHOBHbIE 3aKOHbI (M3MKK, ABAAIOLLMECH 6a30BbIMM /1 + + +
peLLeHns 3a4a4 NpothecCUOHaNBHON AeATENbHOCTH
317. 3HaTb OCHOBHbIE (PU3NYECKIME ABNEHNS N OCHOBHbIE 3aKOHbI +
(hU3MKK, TPaHNLbI X MPUMEHUMOCTM
32. 3HaTb NMPUMEHEHNE 3aKOHOB B BaXKHEMLLNX MPAKTUYECKNX + +
NPUNOXKEHUAX
37. 6a30Bble 3HaHWA PyHAAMEHTa/TbHbLIX Pa3fenoB PU3MKN B 00bEME,
HeobX0AMMOM /15 OCBOEHUS (I13UYECKUX OCHOB B 06/1aCTK + + + + +
NPOGECCUOHANIbHON [EATENLHOCTU
y1. yMeTb UCNOMb30BaTb METOAbI (PU3NYECKOTO MOAENIMPOBAHNS B +
WHXEHEPHO NpaKTuKe
y10. yMeTb UCMO/b30BaTh METO/bI aEKBATHOTO (U3UYECKOrO U
MaTeMaTn4ecKoro MOAeNIMpPOBaHNS, a TakKe NPUMEHSTb METOLbI + + +
(hM3MKO-MaTeMaTNYECKOrO aHaIM3a K PELLEHNI0 KOHKPETHbIX
€CTECTBEHHOHAYUHbIX U TEXHUYECKMX NPOo6Iem
y12. yMeTb NPUMEHSATH OCHOBHbIE METO/bI (P13UUECKOr0 UCCNE0BaHNS +
SIBNIEHWIA N CBONCTB 0OLEKTOB MaTepuaibHOr0 Mupa
y13. yMeTb yKasaTb, KaKve 3aKOHbI OMKCLIBAIOT JaHHOE ABIEHME UK + +
ekt




y3. YMETb NPUMEHSTb OCHOBHbIE METO/bI (IN3MKO-MaTEMATNUYECKOTO + +
aHa/In3a f/19 peLeHmns ecTeCTBEHHOHAYUHbIX 3a4auy
y31. ymMmeTb MCTO/IKOBBIBATb CMbIC/T (DU3NYECKMX BENUMH U NOHATWIA + +
y32. yMeTb 06bACHUTL OCHOBHbIE HabMt0AaeMble NPUPOAHLIE U
TEXHOTEHHbIE SIBNEHNA 1 ANGEKTbI C NO3NLMIA hyHAAMEHTaNbHBIX + +
(hM3NYECKMNX B3aUMOIENCTBII
y5. YMeTb UCM0/b30BaTb OCHOBHbIE 06LLIE(PU3NYECKIE 3aKOHbI 1 +
MPVHLMNbI B BXKHEALLNX NMPAKTUYECKUX NMPUNOXKEHUSAX
y8. BblOMpaTh NpocTeliume Mogenn hm3nyecknx 06bEeKTOB 1 NPOLIECCOB + + +
32. 3HaTb Ha3Ha4YeHMe ¥ MPUHLWMbI AeACTBNS BaXKHEMLUMX PU3NYECKMX

NnK.14 + +
npubopos
y10. yMeTb MCNO/b30BaTb Pa3fMyYHble METOAUKM PU3NYECKUX + +
N3MepEHUIA 1 06PabOTKM 3KCMEPUMEHTANIbHBIX AAHHbIX
y3. yMeTb 06pabaTbiBaTh M MHTEPNPETNPOBATL Pe3y/bTaTbl + +
3KCMeprMeHTa
y6. yMeTb NPaBUIbHO 3KCNyaTUPOBaTb OCHOBHbIE NPUGOPLI 1 + +
060py10BaHME COBPEMEHHOI (hM3NYECKO nabopaTopum
y8. ymeTb paboTaTb ¢ Nprbopamm 1 060pyJ0BaHMEM COBPEMEHHO + +
(hunsnyeckoin naboparopum
y9. YyMeTb 3aMmMCbIBaTb YPaBHEHNS AN PU3NYECKUX BE/TMUMH B CUCTEME + +
cu

®OH/ OLIEHOYHBIX CPEACTB MO AMCLIMMIHE NPeACTaBNeH B NpunoXxeHnn Ne 1 K paboyel
rnporpamme.

7. lutepatypa

OCHOBHas IMTepaTypa
1. Caeenver U. B. Kypc o6meii ¢pusuku. [B 3 1.]. T. 1 : [yueOnoe mocobue mjist By30B 1O
texarueckuM (550000) u rexnonorudyeckum (650000) nanpasnenusm| / . B. Casenees. - CII6. [u
np.], 2011. - 432 ¢. : wn., Tabm.. - [lapan. TAT. J1. aHTI..
2. ®usuka : yueonuk / B.U. Jlemumuenxo, M.B. Jlemumuenko. — 6-e usg,, nepepad. u mon. — M. :
HUH®PA-M, 2016. — 581 c. (Ileperner 761r) ISBN:978-5-16-010079-1 - Pexum noctyma:
http://znanium.com/catalog. php?bookinfo=469821 - 3arn. ¢ s3xpaHa.
3. CaeenmveB U. B. Kypc obmeti pusuku. [B 3 1.]. T. 2 : [yueOHOe mocoOue AJist By30B MO
texarueckuM (550000) u rexnonorudyeckum (650000) nanpasnenusm| / . B. Casenees. - CII6. [u
ap.], 2011. - 496 ¢. : un., cxemsl, rpad.. - [1apan. TUT. J1. aHTI..
4, CasenveB U. B. Kypc obmeti pusuku. [B 3 1.]. T. 3 : [yueOHOe mocoOue AJist By30B MO
texarueckuM (550000) u rexnonorudyeckum (650000) nanpasnenusm| / . B. Casenees. - CII6. [u
ap.], 2011. - 317 ¢. : wn., Tabm., rpad.. - [Tapas. THT. JI. aHIIL..
5. Uepros A. I'. Bamaunuk o ¢usuke : [yuedbHoe mocodue mis Bry308] / A. I'. Uepros, A. A.
Bopobres. - M., 2008. - 640 c. : un.

JlononHMTeNbHas iMTepaTypa

1. Uponor U. E. Keaurosas ¢usrka. OCHOBHBIE 3aKOHBI | [yueOHOe mocodue aiis By3oB| / U. E.
Hpopnos. - M., 2007. - 256 c. : un.

2. Uponoe U. E. Dnextpomaruerusm. OCHOBHBIE 3aKOHEI ;| yueOHOe mocobue st By30os / U. E.
Hponos. - M., 2006. -319 c. : un.

3. Uponos U. E. Mexanuka. OcHoBnbie 3axkonsl / K. E. Uponos. - M., 2006. - 309 c. : u.




4. Uponos U. E. BoHossle riporieccel. OCHOBHBIE 3aKOHEI | [yueOHOe mocobue s Bysos] / U. E.
Hponos. - M., 2006. - 263 c¢. : ui.

5. Bonbkenmreiin B. C. CoopHuk 3ama4 1o o0meMy Kypey PU3MKH : U1 TEXHUYECKUX BY30B / B.
C. Bonbkenmreiin. - CII6., 2005. - 327 ¢. : mon.

6. Dnextpocratrka. [locTostHHBIN TOK ;| yuebHOoe mocobue st U0 / [D. b. Cenusanosa u mp. | ;
Hogocu®. roc. Texs. yu-1. - HoBocubupck, 2005. - 62, [1] c. : m.

7. Xpucrodopor B. B. O6mas ¢usuka [dnektponnsiii pecypc]. Hacts 1 : a7eKTpOHHBIH
yueOHO-MeTonudeckuii komruiekc / B. B. Xpucrtodopos ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, [2011]. - Pesxxum moctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000157223. -
3ary. ¢ sKpaHa.

8. CoopHuk 3amay no obmett pusuke. U. IIl. Konebanus u BoiHbl. BomHoBas orntuka ;| YueOGHoe
nocobue s I-1I kypco ABT®, ®JTIA, MTO®, ®b, DM®, ®IIM nH. u Beu. opMm oOyueHus /
Hosocu6. roc. Texu. yH-T, 3. b. CenuBanoa, H. f. Yconsuera, C. 1. Bamykos u ap.; mox pexn. 3.
b. Cenusanosoii. - HoBocubupck, 2004. - 106¢. : u.

9. Naseinkos B. B. Kypc obmieti ¢pusuxu mst cryneatos MJ10. U. 3. Bomxosast ontuka. Keanrosas
MexaHuka : yaebnoe rmocodue / B. B. JlaBbinkos ; HoBocu6. roc. Texu. yH-T. - HoBocubupck, 2004.
-91 c. : un.. - bubmuorp.: c. 89.

10. Taesigxor B. B. Kypc obuieit ¢pusuxu mist cryneatos MJ10. U. 2. DnextpocraTuka.
Marnetusm. Konebanwst u BonHsl : yuebHOe nocobue / B. B. [labinkos ; HoBocu®. roc. TexH.
yH-T. - HoBocubupck, 2005. - 158 ¢. : um.

NHTepHeT-pecypehl
1. OBC HI'TY : http://elibrary.nstu.ru/

2. OBC «Hznmarenscteo Jlaney : https://e.lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/
4. OBC "Znanium.com" : http://znanium.com/

5.

8. MeToauyecKoe 1 NporpaMMHoe obecreyeHme

8.1 MeToauyeckoe obecneyeHme

1. Unuepuna H. B. ®usuka. Dnexkrpomarserusm. OnTuka. DiaeMeHTbl KBAHTOBOM MEXAHUKH
yueOHoe nocobue / H. B. Uuuepuna, A. A. Illteirames ; HoBocu6. roc. TexH. yH-T. -
Hosocubupck, 2016. - 94, [3] ¢. : wi. - Pexum gocrymna:

http://elibrary. nstu.ru/source?bib_i1d=vtls000233654

2. [IpakTuky™m 1o pemeHuo PU3nIecKux 3a1a4 ¢ IPUMEeHEHHeM KOMIbIoTepa. MoJsiekyJisipHast
du3MKa U TEPMOAMHAMUKA | METOAMUYECKOE MOCOOME K MPAKTUYECKUM 3aHATHSIM I10 KypCy QU3UKH
st ABT® o nanpaenenusiv "MHpoOpMaTrka U BeIUUCIATEIbHAA TexHuKa", "MHpopManoHHbIe
cucremsl u TexHonorun”, "TIporpammuas urxenepus”, "Mudopmarmonnas 6esonacHoCTs" /
Hogocub. roc. Texu. yH-T ; [cocT. A. A. lllteiramer]. - HoBocubupck, 2016. - 62, [1] c. : un.. -
Pesxum mocryma: http://elibrary.nstu.ru/source?bib_id=vtls000229891

3. MexaHuka u TCPpMOOAUHAMUKA | METOAUYCCKHEC YKA3aHUs K BBOOAHOMY 3aHATUIO U K
nmaboparopaeiM padoram Ne 0-6 mo ¢usuke st 1 kypca Bcex daxynbsrero / HoBocub. roc. TexH.
yH-T ; [cocT.: A. B. bapanos u ap.]. - Hosocubupck, 2012. - 69, [1] ¢. : un., Tadn.. - Pexum
nocryna: http://elibrary.nstu.ru/source?bib_id=vtls000178416

4, ®usuka. DIeKTPOMArHETH3M ;| METOAMYECKHE YKA3aHUS | PeleHue 3afad mo gusuke mis 1-2
KypPCOB THEBHOH H 3a0uHOM (popm oOyuenust / HoBocub. roc. Texu. yH-T ; [coct.: JI. M. Poxnukosa,
H. 4. Ycomeuesa, H. B. Unuepuna). - HoBocubupck, 2012. - 53, [2] ¢. : un.. - Pexxum goctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000173750



5. KoneGanust u BoiHBI. Bompocsk! st 3amuThl 1a00paTopHBIX paboT | METONMYECKOE TTOcoOHe 1o
¢usuke ms 1 u 2 xkypcor / HoBocu®. roc. TexH. yH-T ; [cocT.: A. B. bapanos, B. B. /laesinkos, B.
B. Xpucrodopos]. - HoBocubupck, 2014. - 29, [1] c.. - Pexxum gocryna:

http://elibrary. nstu.ru/source?bib_1d=vtls000195495

6. DJIeKTPUUECTBO U MAarHETU3M : BOMPOCHI AJIs 3aLIUTHI JTA00PATOPHBIX padboOT Mo (pusuke :
METOIUYECKHE YKa3aHus ISl CTyIeHTOB 1-2 KypcoB Beex dakynpTeToB / HoBoCHO. roc. TexH. YH-T
; [coct.: A. B. bapanog, B. B. laBeinkos, B. B. Xpucrodopog]. - HoBocubupck, 2012. - 14, [1] c..
- Pesxxum nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000177499

7. DNEeKTPUUECTBO ¥ MArHETU3M ;| METOMYECKHE YKa3aHUs K Ja0opaTopHbiM padoram 1o pusmke
Ne 10, 12, 13, 15, 16, 19 mnst 1 u 2 xypcos Beex (akynbretoB / HoBocuG. roc. TeXH. yH-T ; [COCT.:
I1. A. Kpamueko u np.]. - HoBocubupck, 2012. - 65, [1] ¢. : un.. - Pesxxum noctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000177820

8. KoneGanus u BOJTHBI | METOIWYECKHE YKa3aHUs K JlabopaTtopHbiM paboTtam o ¢usuxe Ne 21, 23,
25-27 nns 1 u 2 xypcos Becex ¢akynbretoB / HoBocuO. roc. TexH. yH-T ; [coct.: I'. E. HeBckas u
np.]. - HoBocubupcek, 2011. - 55, [1] ¢. : mim., Tabmn.

9. OrTUKa | BOMPOCHI [Ts 3alIUThI JTAOOPATOPHBIX PabOT Mo PHU3UKe | METOAUYECKHE YKa3aHus /
Hosocub®. roc. TexH. yH-T ; [cocT.: A. B. bapanos, B. B. JlaBeinko, B. B. Xpucrodopos]. -
Hoeocubupck, 2009. - 13 ¢.. - Pesxum goctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000121978

10. OnTrka | METOOUYECKOE PYKOBOICTBO K j1abopatopHeiM padotam Ne 30, 32, 35 mo ¢usuke s
2-ro xypca Bcex crieruansaoctel / HoBocu6. roc. TexH. yH-T ; [coct.: B. JI. Taxnuu u ap.]. -
Hosocubupck, 2014. - 41, [2] ¢. : wi. - Pexum gocrymna:

http://elibrary nstu.ru/source?bib_id=vtls000195482

11. KBanroBas ontuka. KBaHTOBasi MexaHuKa : METOIWYECKHE YKA3aHUS K PEIISHUIO 33/1a4 B Kypce
obmett pusuku ais 1-2 kypcos ABTO, ®JIA, MT®, DOM®, ®ITM, @b nueBHOM 1 BeuepHeii Gopm
o0yuenus / HoBocuO. roc. TexH. yH-T ; [cocT.: D. b. CenuBanosa, B. 5. Yeuyes]. - HoBocuGupck,
2004. - 75 c. : win.. - Pexxum poctyna: http://www library. nstu.ru/fulltext/metodics/2004/2719.rar
12. Pabouas Tetpanp mo kypcey "Ob6mas ¢pusuka”. U. 2 : Marepuabl 1isi PaK THYECKOM
WHIUBHIYAIbHOM PabOoThI 1O Kypcy Jekuuii "O6mas ¢pusuka” (2 yacTts) mis 2-ro Kypcea (BeuepHero
otnenenws) paxynpretoB DJIA, MT® / HoBocub. roc. texH. yH-T ; [coct. H. FO. Bepesun]. -
Hosocubupck, 2011. - 57, [1] ¢c. : Tabun.. - Pexxum gocryna:
http://elibrary.nstu.ru/source?bib_1d=vtls000154277

13. Mexanuka 1 3JIeKTpOCTaTHKa. Bompocs! [yis 3amu sl 1aG0paTopHbIX paboT Mo (GU3MKeE
METOAUYECKUE YKA3aHUS ISl BBITIOJHSAIONINX JIA00paTopHbIi nmpakTukym mo ¢pusuke / HoBocuo.
roc. Texs. yH-T ; [coct.: A. B. bapanos, B. B. [laBbinkos, B. B. Xpucrodopos]. - HoBocubupck,
2011. - 16, [3] c.. - Pesxum moctyma: http://elibrary nstu.ru/source?bib_id=vtls000166446

8.2 CreunanmanpoBaHHOe NporpammHoe obecreyeHme
1 Microsoft Windows
2 Microsoft Office

9. MaTepuanbHO-TEXHNUYECKOE 06ecreyeHme

Komniekt o6opynoBaHus

Ne HanmeHoBaHMe HasHa4yeHune

1 |MYK "MexaHuka" Vicnonb3yeTca npu NpoBefieHU
nabopaTopHbIX paboT

2 |MYK"Ontnka" Vicnonb3yeTca npy NpoBefeHUn
nabopaTopHbIX paboT

3 |MYK"OnTtuka kBaHTOBas" Vicnonb3yetcsa Npyv NpoBeseHNN
nabopartopHbIX paboT




4 |MYK "OnektpuyecTtso” Mcnonb3yetca npn NpoBeaeHUmn
nabopartopHbIx paboT

5 [MYK "2neKTpnyecTBo n MarHetusm" Vicnonb3yeTca npu NpoBeAeHU
nabopaTopHbIX paboT

6 |[MYK-TT Vicnonb3yeTca npy NpoBeieHUn
nabopaTopHbIX pPaboT

7 |[MYK 3M-2 Vicnonb3yetca npy NpoBeseHNN
nabopartopHbIX paboT

8 [MYK "WNCTOYHUK NUTaHMA cTeHaa" Mcnonb3yetca npn NnpoBeaeHnmn
naboparopHbIx paboT

9 |MYK "Ocuunnnorpad" Vicnonb3yeTca npu NpoBeAeHU
nabopaTtopHbIX paboT

10 |MYK "Ocuunnorpad” Vicnonb3yeTca npy NpoBeieHUn

1ab0opaTopHbIX paboT
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1. O0001meHHas CTPYKTYpa (GOHAA OLIEHOYHBIX CPEACTB Y4eOHOM TN CHUILITHHBI

OO6o06mieHHas cTpykTypa (hOHAA OIEHOYHBIX CPEJCTB MO AUCIUIIHHE

dusuka npuBeIcHa B

Tabmnue.
Tabnuma
ITanbl OEHKH KOMIIETeHIIHH
Iloxazarenu
c¢(h)opMUPOBAHHOCTH Meponpusitust
®opmupyemsble . n
KOMIICTeHIU I Tembl TEeKYLIEero POMeEKYTOUHASI
KOMIETEHIHH (3HAHHUS, YMEHNA, KOHTPOJIsA aTrrectanus (3K3amMeH,
HABBIKH) (KypcoBoii mpoeKT, 3a4er)
PI'3(P) u np.)
OIIK.1 Bnanenue 32. 3HaTh Bekrop maranTtHoM nHayknuu. |PI'3 3a 2 cemectp, |[3auer 1cemectp,

OCHOBHBIMH
KOHLICTIINSIMH,
MPUHIHIIAMH,
TEOPUSMH U
(dakramu,
CBSI3aHHBIMU C
nH}popMaTHKON

MIPUMEHEHUE 3aKOHOB
B Ba)KHEHIIINX
MPaKTUYECKUX
MPUIOXKEHUAX

MarsuTHOE MoJIe IBIXKYILEroCs
3apsja U IPOBOJHUKA C TOKOM.
®opmyna buo-Casapa-Jlamnaca.
Pacuer noneii, co3naBaeMbIx
TIPSMOJIMHEHHBIMH U
KPYTrOBBIMH IIPOBOJHUKAMHU C
TOKOM. BhIHYX/1eHHbBIE
KoneOaHus. 3aBHCUMOCTh
Y4aCTOTHI KOJIOAHUH OT YaCTOTHI
BBIHY)KJaloIIel cuibl. SIBneHne
pe3oHaHca. CiioxeHne
KoneOaHui OTHOTO
HaINpaBJICHHUS! C PaBHBIMU H
OJIM3KMMH YacTOTaMH, OMEHVSI.
MerTo/] BEKTOPHBIX THarpamM,
HaXO0XJICHNE aMIUTUTY/IbI 1
HavaIbHOH (ha3bl
PE3YIBTHPYIOIIET0 KOJIeOaHMsI.
CrnoxeHne B3auMHO
MIePICHANKYIISIPHBIX KOJIEOaHuUH.
BeinyxeHnble KoaeOanusl.
CrnoxeHne xoneOanui
JlnHaMuKa BpamiaTeaIbHOro
JBIDKEHUS.. MOMEHT CHlI,
ypaBHEHHE AUHAMUKHI
BpAaIaTeIbHOTO JABHKEHUSL.
MOMEHT UMITYJIbCa YaCTHIIBI U
CHCTEMBI YacTHII. 3aKOH
COXPaHEHHS MOMEHTA
UMITyJIbCa. DHEPTHsl
BpAaIaTeIHOTO JABHKEHUSL.
3aKOoH COXpaHEHHS UMITYJIbCa U
SHEpruu. YIpyrui u Heynpyrui
ynap. Kunematuka. Jlunamuka.
KunemaTrka u quHaMHKa
BpAaIaTeIbHOTO ABHKEHUSL.
3aKOH COXpaHEHUS] MOMEHTA
nMmnynbca. Kunernueckue
siBiteHYA. J[;TiHA CBOOOTHOTO
npobera. Anddyszus,
TEIUIONPOBOAHOCTD, BSI3KOCTb.
SIBneHus nepeHoca B MpUPOAE U
TexHuke. Knaccuueckas reopust
npoBogumocTtd. Heomuueckue
npoBogHUKH. [ToHsATHE
BOJIbTAMIIEPHON
XapaKTEPUCTUKH.
CBepXnpoBOJUMOCTb.
KonebarenbHble nporeccsl.
XapaKTepUCTHKH KOJIeOaHNH.
Mogens rapMOHUYECKOT0

3amaun 1 — 18
PI'3 3a 3 cemecrp,
Bagaun 1-18

BONpocCH 1-9;
Ok3aMeH 3a 2ceMectp,
Bonpocel 1-58
Ok3aMmeH 3a 3 cemectp,
Bonpocel 1-55




ocumsTopa. MaremaTHaeckuii
1 QU3NYECKHH MasITHUKH.
Juddepenumansroe ypaBHeHHE
KoJieOaHMH U ero pelIeHnE B
KOMILJIEKCHOH U
TPUTOHOMETPUIECKOH (opme.
CBOOOHEIC 3aTyXAIOIIHE
KoIeOaHus, TOOPOTHOCTD.
Juddepenumansaoe ypaBHeHHE
3aTyXalomuXx KojaeOaHuii u ero
pemenue. JlekpeMeHT
3aTyXxaHus. MarHUTHbI MOMEHT
aroMa. MarnurtHoe noie B
BellecTBe. MaruuTHas
IIPOHULIAEMOCTh Y CIIOBUS ISt
TIOJIS Ha TPaHMIIe pasJiesnia IByX
MarueTukoB. [lapamarneruxm,
JTMaMarHeTHKH,
(eppoMarHeTrKmy,
aHTH(EepPOMarHeTHKH.
I'ucrepesuc B
(eppoMarueTuKax.
Maxkpockonudeckast CUCTEMA.
Muxpo- 1 MaKpOCKOIIMYECKUE
TIapaMeTphl CHCTEMBI;
CTaTUCTUYECKUHN 1
TEPMOANHAMHYECKUNA METOIbI
OIKCaHMs CBOUCTB
MakpocucreMsl. COCTOSHUS U
npoueccel. Mogenb
FapMOHUYECKOr0 OCLIIIIATOPA.
CocraBneHue
muddepennmansHOro
YpaBHEHUS TapPMOHUYECKOTO
ocumsTopa. HennepunansHele
cucreMbl orcuera. CHitbl
nHepuun. Cuna Kapuonuca.
MexaHuKa TeNn NepeMEHHOM
Macchl. PeaktuBHas cua.
Pacnpenenenne Makcsesna ais
CKOpOCTEN MOJIEKYIL.
CpenHekBagpaTHYHasl CKOPOCTh
MOJIEKY,
cpenHeapudmMeTriecKkas u
HaunboJee BeposITHAs! CKOPOCTH
Monekyn. Pacnpenencnue
Bonenmana. bapomerpudeckas
¢dopmyna Pactipenenenus
Makcsenna, bonbimana.
SBnenus nepenoca. Cuibl
nHepuuy. Cuna Kopuonuca.
JIBrKEHUE Tl NepeMEHHON
Macchl, peaKTUBHAS CHJIA.
TeopeMma 0 HUPKYIAIUN BEKTOpA
MarHuTHOM UHAYKUWHU. Pacuer
o€ BHYTPH COIEHOUAA U
Topouga. Pacnpenenenue
MarHUTHOT'O TTOJIS B CEYEHUH
KpYIJIOro IpOBOJA C TOKOM.
Muxuter. OGpaTuMBbIe U
HeoOpaTUMBbIE IIPOIECCHI.
ITonsiTHe sHTpOIUU. 3aKOH
BO3pacTaHus dHTponuu. Bropoe
HAyYaJI0 TePMOJINHAMUKH.
Tpetse Hauano
TEpMOANHAMHUKH. TerioBble
JIBUTATENN W XOJIOAWIbHBIE
mamuHbl. KT, Tukn Kapno.




OIIK.1

37. 6a30BbIC 3HAHUS
(b yHIaMEHTATbHBIX
pa3znenoB pu3uKu B
o0BeMe,
HEOOXOIUMOM JIs
OCBOEHHS
(U3MUECKUX OCHOB B
o0actu
podeCCHOHATHHOMN
JIEeATENBHOCTH

Bropoe nauano
tepmoauHamuku. [{ukn Kapxo.
JluHaMKKa DOCTyNaTenbHOro
JBI>KeHUs1. 3akoHbl HproTOHA.
Pabora, MOIIIHOCTB.
JMdIIeKTpUKY B 3JIEKTPUUECKOM
none. [oxspuzanust
nuanekTpukoB. [loBenenue
JIUTIONS BO BHELTHEM
JNEKTpUUYECKOM Tone. BekTop
nosipusanuu. Bexrop
INEKTPUUYECKOTO CMELIECHUSI.
Teopema I'aycca nist BekTopa
JNEKTPUUYECKOTO CMELEHNUSI.
3axon Kynona. HanmpsikeHHOCTB
anekTpuyeckoro nons. [Tpuxmun
CyHepno3uLH. 3aKoH
COXpaHEHHS UMITYIIbCa U
SHEpruu. YIpyrui U Heynpyrui
yaap. KunemaTuka
BpAILATEILHOIO JBUKECHUS
Kunemaruka. Pemenue 3anau B
BeKTOpHOM Buje. Ileproe
HA4aJI0 TEPMOAVHAMUKY.
ITocTosIHHBIN 2K TPUYECKUN
ToK. [TocTostHHBIN
aekTpuyeckuit Tok. Cuia u
IUTOTHOCTH TOKa. 3akoH OMa B
HHTErpanbHON U
muddepenumansHoit hopme.
Pabora 1 MOIIHOCTH TOKa.
3akon [xoyns - Jlenua.
Croponnue cunibl. DJIC. 3akon
OMa 17151 HEOTHOPOAHOTO
ydacTka nenu. HanpsokeHnue u
Pa3HOCTh MOTEHIIUAJIOB.
[paBuna Kupxroda. [Torok
BekTopa. Teopema ["aycca B
HHTErpaNbHON U
nuddepeHraIbHON GopMax.
IIpyMeps! BBIYHCIEHUS
HaNpsHKEHHOCTEH Mone ¢
IIOMOIIBI0 TeopeMsl ["aycca.
Pabora mo mepemerneHno
3apsa B HOJE.
IloreHmanbHOCTD
ANEKTPOCTATUYECKOrO MOISL.
TeopeMma 0 HUPKYIALUN BEKTOpA
HanpspkeHHocTd. IloreHnman
ANEKTPUUYECKOr0 MOJIsA, Pa3HOCTh
MIOTEHIINAJIOB,
JKBUIIOTEHIIMATIbHBIE
nosepxHocTu. HanpsxeHHOCTh
KaK IpaJUeHT NOTeHIHANA.
Pacnpenenenne suepruu o
CTENEeHSIM CBOOO/IBI.
TennoemkocTs. Y paBHEeHHE
COCTOSIHUS MJI€AJIBHOTO Tas3a.
DIEKTPOEMKOCTb MPOBOJHUKOB.
Konnencaropsl. JIM3NeKTpUKH B
JNEKTPUYECKOM TIOJIE.
OnekTpocraThka. 3aKOH
Kynona. HanpskeHHOCTB
anekrpuueckoro nond. Iomne
TOueuHOro 3apsiaa. [lpuHnmn
CYyNEPIO3ULIH MOJIEH.
DNIEeKTPUIECKOE MOJIE TUMOIS.

PI'3 3a 2 cemectp,
3agayu 1 — 18

PT'3 3a 3 cemecrp,
3agaum 1-18

Ox3aMeH 3a 2cemectp,
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Bonpocel 1-55




OIIK.1

311. 3HaTH
(dbyHIaMEHTATFHBIC
(U3MIeCKUe OMBITH U
WX POJIb B Pa3BUTUU
HAYKU

Kunematuka marepualibHOM
TOYKH, CPETHSAS 1 MTHOBCHHAS
CKOpOCTh, IPeodpa30oBaHUs
lanunes. Yckopenue.
BekTopHBIil, KOOpAVMHATHBIN U
"eCTEeCTBEHHEBIN" CTIOCOOBI
onvcaHus JBMKEHUS. Macca.
Cwuta. 3akonbl HproToHa.
Nmmnynbe yactuupl. Mmmyinbc
cucrtembl yactull. OCHOBHOE
ypaBHEHHE JHHAMUKHU. 3aKOH
coxpaHeHHs uMmynbca. Llentp
MacC CHCTEMBI YacTHUIl. 3aKOH
JIBIKCHUS IIEHTpa Macc.
CucreMa LIEHTpa HUHEPLIUH.
IlepBoe Hauamno
TepMonuHamMuKu. Pabora raza
MIpH U3MEHECHUH €ro 00beMa.
Temnora. Temao0eMKOCTb.
N3onpoueccs! B paMKax
IIEpBOT0 Havaa
TEPMOJINHAMUKH.
AmmmabaTidaeckuii mporecc.
VYpaBuenus agnabartel. Pabora
MOITHOCTh. [loTeHIMaNbHbIC
cmibl. Kuaerndeckas SHEpTHs U
MTOTCHIIMATbHAS SHEPTHA. 3aKOH
COXpaHCHHS MTOTHON
MEXaHU9IECKOW YHEPTUU
cucTeMbl. AOGCOIIOTHO YIpYyrui
1 aOCOJIOTHO HEYNIPYTHIA YIApHL.

PI'3 3a 2 cemectp,
3agayu 1 — 18

PT'3 3a 3 cemecrp,
3agaum 1-18

Ox3aMeH 3a 2cemectp,
Bonpocel 1-58
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OIIK.1

314. 3HaTHL OCHOBHEIE
¢dusnueckne
BEIUYUHBI U
¢dmsnueckne
KOHCTAHTHI, UX
OIIpeICIICHUE, CMBICI,
CITIOCOOBI U €AUHHUILI
WX U3MEPCHHUS

BbIHYXICHHBIE YIEKTPUUECKHE
koneOanws. [lepeMeHHbIH TOK.
Merton BEKTOPHBIX JUATPAMM.
Pe3onanc TOKOB, pe30oHaHC
HanpspxeHuil. ['eomeTpuueckas
U BOJTHOBAs ONTHKA.
Wnreppepennns BonH. [Tonstre
KorepeHTHocTH. Pacuer
nHTepEePEeHINOHHON KapTHHBI
OT ABYX KOT'€PEHTHBIX
HUCTOYHUKOB. OnTHueckas AI1Ha
mytu. MHTepdepenmus ceera B
TOHKHX IIeHKax. KBaHTOBas
Teopus aroMa. Tabnuia
MenneneeBa. CeKTpbl MOJIEKYI
U KPUCTAJLIOB.
HanonnektpoHnuxka.
KunemaTnka MaTepuanbHON
TOUYKH, CPEHSSA U MTHOBEHHAs
CKOpOCTh, Peodpa30BaHUs
lanunes. Yckopenue.
BekTopHBIil, KOOpAMHATHBIN U
"ecTeCTBEHHBINH" CIIOCOOBI
onucaHus ABMkeHus. Macca.
Cuna. 3akons! Herotona.
Nmnynsc yactunsl. MMimynsc
cucteMsl yactul. OCHOBHOE
YpaBHEHME AUHAMUKU. 3aKOH
COXpaHEeHMs umnyinsca. LleHTp
MacC CUCTEMBI YacTull. 3aKOH
JIBIDKEHUSI LIEHTpa Macc.
Cucrema LeHTpa HHEPIHH.
IlepBoe Hauano
TepMoanHaMuKH. Pabora raza
IIPY U3MEHEHUH eT0 00beMa.
Temnora. TemnoeMKoCTb.
W3onpoueccs! B paMkax

PI'3 3a 2 cemectp,
3agaum 1 — 18

PT'3 3a 3 cemecrtp,
3agaum 1-18

OKk3aMeH 3a 2ceMectp,
Bonpocel 1-58
Ok3ameH 3a 3 cemectp,
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MIepBOr0 Havaja
TEPMOJAMHAMHUKH.
AmmabaTidaeckuii mporecc.
YpaBrenus aguabartel. Pabora u
MomHoCTb. IloTeHmansHbie
cuibl. Kunernaeckast sHeprus u
MIOTeHIIAJIbHAS HEPTUsl. 3aKOH
COXpaHEHMs TTIOJTHON
MEXaHMYECKON 3HEPTUU
cucTeMbl. AOGCOIIOTHO YHpyrui
1 abCOIOTHO HEYNPYTHH yAaphI.
CoBpeMeHHbIe (hU3HUECKHe
NPUHIHMIBL PA0OTHl TIEPBUYHBIX
npeoOpazoBaTenell B
aBTOMATHKE U U3MEPHUTEIILHON
TEXHHKE

OIIK.1

315. 3HaTh OCHOBHBIC
3aKOHBI (PU3UKH,
SIBJISFOIIMECS
0a30BLIMH ISt
peIIeHws 3a1a4
podeCCHOHATHHOMN
JIeATEILHOCTH

AxycTuka. AKycTUYECKue
BOJIHBI B Ta3000pa3HbIX, KUIKIX
1 TBepAbIX cpeaax. CKopocTb
3BYyKa. 3aTyXaHUe YIpyrux
BOJIH. VIHTEHCUBHOCTB 3BYKa,
nennben. YacToTHBIN CIIeKTp
3BYKOBOI'O CUTHAJA.
VYibTpa3Byk, HHOPA3BYK.
Bounnsl ge-bporins.
KopmyckynsapHo-BOTHOBOM
nyanusM. COOTHOILIEHHE
HEOIPEICICHHOCTH. Y paBHEHHE
lpeaunrepa. BonnoBas
(YHKIMS U €€ CMBICTT.
OHepreTu4eckui CexTp.
IIpocreiimme KBaHTOBO-
MEXaHUYECKUE 3a4a4n.
BeinyxeHnble koaeOanusl.
3aBHCHMOCTb YaCTOTHI
KoJyieOaHMi OT 4acTOThI
BBIHY)KJaloIIel cuibl. SIBneHue
pe3onaHca. ClioxxeHue
KoneOaHui OTHOTO
HaINpaBJICHHUS! C PaBHBIMU H
OJIM3KMMH YacTOTaMH, OMEHVS.
Meron BEKTOpHBIX JHarpamm,
HaXO0XJICHUE aMIUTUTY/IbI 1
HavaIbHOH (ha3bl
PE3YIBTHPYIOIIETO KOJIeOaHMsI.
CrnoxeHne B3auMHO
MIEPIECHANKYIISIPHBIX KOJIeOaHuH.
BhIHYXICHHBIE YIEKTPUUECKHE
koneOanwst. [TepeMeHHbIH TOK.
Meron BEKTOPHBIX JUATPAMM.
Pe3onaHc TOKOB, pe30HaHC
HanpspxeHuil. ['eomeTpuueckas
U BOJTHOBAs ONTHKA.
Wnrepdepennns BonH. [Tonstre
KorepeHTHocTH. Pacuer
nHTepEePEeHINOHHON KapTHHBI
OT ABYX KOI'€PEHTHBIX
HCTOYHUKOB. OnTuueckas AI1Ha
mytu. MHTepdepenus cBera B
TOHKHX IUIEHKaX. 3aKOHbI
TEIUIOBOT O U3JIy4eHHsl. 3aKOHBI
Cregana-bonsimana, Buna.
Teopust [Tnanka. D¢ dexr
Kommrona, horoaddexr.
KBanroBas Teopus aToma.
Tabnua Menneneea. CriekTpsl
MOJIEKYT M KPUCTAIIIOB.
Hanonnektponuxka.
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KunemaTnka MaTepuanbHON
TOUYKH, CPEIHSASA U MTHOBEHHAs
CKOPOCTB, Peo0pa30BaHus
lanunes. Yckopenue.
BekTopHBIil, KOOpAVMHATHBIN U
"ecTeCTBEHHBINH" CIIOCOOBI
OINKCAHUS JBUKCHUSL.
MarHuTHBI MOMEHT aToMa.
MarHuTHOE 1OJIE B BEILECTBE.
MarHuTHas IPOHULIAEMOCTh
VYcnoBust 1uid NOMs Ha TPaHULE
paszena IByX MarHETHUKOB.
[TapamarHeTyky, TMaMarHeTHKH,
(eppoMarHeTrKmy,
aHTH(EPPOMArHeTHKH.
I'ucrepesuc B
¢deppomarsernkax. Macca.
Cuna. 3akons! HeroToHa.
Nmnynsc yactunsl. MMmynsc
cucreMsl yactul. OCHOBHOE
YpaBHEHHE AUHAMUKU. 3aKOH
CcoXpaHeHHs umnynsca. LleHTp
MacC CUCTEMBI YacTull. 3aKOH
JIBIDKEHUSI LIEHTpa Macc.
CucreMa LeHTpa HHEPLUH.
Ipunuun [Moiirenca-Openens.
Merton 301 @penensi.
Judpaxmms Openenst Ha
KpYIJIOM OTBEPCTUU U JUCKE.
Judpaxmus Ppaynrodepa Ha
meny 1 JudpaknuoHHOMN
pemérke. Cunsl uHepuuu. Cuiia
Kopuonuca. [Isuxxenue ten
MIEPEMEHHOMN MacChl, peaKTUBHAS
cuna. Teopema o nUpKyIALUAU
BEKTOpa MATHUTHON MHIYKLHH.
Pacuer noneit BHyTpH
COJICHOUIA ¥ TOPOHJA.
Pacnpenenenne MarHuTHOrO
IOJIsl B CEYEHUU KPYIJIOrO
IIPOBOJIA C TOKOM.
OnekTpocTaTHka. 3aKOH
Kynona. HanpskeHHOCTB
anekTpuueckoro nond. Iomne
ToueuHOro 3apsiaa. IpuHnun
CYyNEePIO3ULIH MOJIEH.
DIEeKTpUIECKOE MOIE TUMOIS.
DneMeHTHI siiepHol Gu3nKu 1
(U3HMKH 3JIEMEHTapHBIX YaCTHII.
SIBneHne CaMOUHIYKIUH.
NHAYKTUBHOCTH IPOBOJHUKA U
conenouna. Ilepexoqusie
MPOLIECCHI TPH BKIIIOYEHUH U
BBIKJIFOUEHHUHU TOKA B
JNEKTpUYECKOH Lieru. Bpems
penakcanuu. Bzanmuas
nHayKus. TparchopmaTop.
OHeprust MAarHUTHOTO TIOJIA.

OIIK.1

317. 3HaTHL OCHOBHEIE
(u3nvecKue sIBICHUS
Y OCHOBHBIE 3aKOHBI
(U3UKH, TPAHUIIBI X
MIPAMEHUMOCTH

I'eomeTpuueckast 1 BOITHOBas
ontuka. HTEpdepeHys BoiH.
IloHsATHE KOrEPEHTHOCTH.
Pacuer uaTEphEpeHIIMOHHOM
KAapTHHBI OT ABYX KOT€PEHTHBIX
MUCTOYHMKOB. OnTHYECKas ATMHA
mytu. MHTepdepenus ceera B
TOHKHX IIeHKax. KBaHTOBas
Teopust aroma. Tabnuma
MenneneeBa. CoeKTpbl MOJIEKYI
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Y KPHCTAJLIOB.
HanosnektpoHuka.
Kunemartuka matepuasibHOM
TOYKH, CPETHSS M MTHOBCHHAS
CKOpOCTBh, IPeodpa30BaHUs
lanunes. Yckopenue.
BekTopHBIil, KOOpAVHATHBIN U
"ecTeCTBEHHBINH" CIIOCOOBI
onucaHus ABXKeHUs. Macca.
Cwua. 3akonbl HproToHa.
Nmnynbe yactuupl. Mmmoyibce
cucremsl yactul. OCHOBHOE
ypaBHEHWE JHHAMUKHU. 3aKOH
coxpaHeHus umiyibca. LleHtp
Macc CUCTEMbI YacTUll. 3aKOH
JIBIDKEHUSI LIGHTpa Macc.
CucreMa LIEHTpa UHEPLIUH.
IlepBoe Hauamno
TepMmonuHamMuKu. Pabora raza
IIpH U3MEHECHUH €ro 00beMa.
Temnnora. TemnoeMKoCTb.
N3onpoueccs! B paMKax
IIEpBOT0 Havasa
TEPMOJINHAMUKH.
AmmabaTiaeckuii mporecc.
YpaBrenus agnadartel. Pabora
MOIIHOCTb. [loTeHIManbHbIe
cuibl. KuHetnueckas sHeprust u
MOTEHLIMAJIbHAs YHEPTUs. 3aKOH
COXpaHEHHUS [TOJIHON
MEXaHUYECKOH SHEPTUU
cucTeMbl. AOGCOIIOTHO YyIpyrui
1 aOCOIOTHO HEYTIPYTHIA YIAPHL.
DIIeKTpocTaTUKA. 3aKOH
Kynona. HanpskeHHOCTB
anekrpuueckoro nond. Iomne
TO4EYHOro 3apsja. [IpuHuun
CyNEPHO3ULIH MOJIEH.
DIEeKTpUIECKOe MOJIE TUMOIS.
DneMeHTHI siiepHo Gu3nKu n
(OU3UKH 3TIEMCHTAPHBIX YACTHIL.

OIIK.1

yl. ymets
HCIIOIb30BATh
METOb! (PU3NIECKOr0
MOJICTTMPOBAHMS B
HMH)XEHEPHOU
MIPaKTHKE

BexTop MarHUTHOW MHAYKIIUH.
MarHuTHOE TI0JIe TBIKYIIIETOCT
3apsia ¥ IPOBOIHUKA C TOKOM.
®opmyna buo-Casapa-Jlamnaca.
Pacuer moneii, co3maBacMBIX
MPSIMOJTMHEHHBIMA U
KpPYrOBEIMH ITPOBOTHIUKAMH C
TOKOM. BBIHYXICHHBIC
KoneOanus. 3aBHCUMOCTD
YaCTOTHI KOJIeOaHUI OT YaCTOTHI
BBIHYXKJAIOUIeH CUIIbL. SIBIIeHre
pe3onanca. ClioxxeHue
KoJeOaHuil OMHOTO
HATIPaBJICHUS C PABHBIMU U
ONM3KUMU YaCTOTAMHM, OUEHUS.
Meron BEKTOPHBIX JHarpamm,
HAXOXJCHUE aMILTUTYIEI 1
HavaIbHOH (ha3bl
PE3YABTHPYIOMIETO KOICOaHuS.
CrnoxxeHre B3aUMHO
TIEPIICHANK YIS PHBIX KOJICOaHMIA.
Kunernueckue spnenus. Jnnna
cBoOOIHOTO TIpobdera.
Juddysus, TeruionpoBoaHOCTD,
BSI3KOCTh. SIBJICHUS IepeHoca B
MIPUPOZIC U TCXHUKE.
Krnaccuueckas Teopus
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npoBogumocTtd. Heomuueckue
npoBoaHUKH. [ToHsTHE
BOJIbTAMIIEPHON
XapaKTEPUCTUKH.
CBepXnpoBOUMOCTb.
KonebarenbHble nporeccsl.
XapaKkTepuUCTHKH KOJIeOaHNH.
Mopenb TapMOHUYECKOTO
ocumsATopa. MaremaTHueckuit
1 QU3NYIECKHH MasITHUKH.
Juddepenumansaoe ypaBHeHHE
KoJieOaHMH U ero pelIeHHE B
KOMILJIEKCHOH U
TPUTOHOMETPUIECKOH (opme.
CBOOOHEIC 3aTyXAIOIIHE
KoIeOaHus, TOOPOTHOCTG.
Juddepenumansroe ypaBHeHHE
3aTyXaloMuXx KojaeOaHuii u ero
pemenue. JlekpeMeHT
3aTyxaHus. MakpocKOImnIecKas
cucreMa. Mukpo- u
MaKpOCKOIINYECKHE MapamMeTpbl
CHCTEMBI; CTATUCTUYECKHUN U
TEPMOANHAMHYECKUNA METO/IbI
OITMCaHMsI CBONCTB
Makpocucremsl. COCTOSHUS U
nporeccel. HewHepruanbHbIe
cucreMbl orcuera. CHitbl
nHepuun. Cuna Kapuonuca.
MexaHuKa Tel NepeMEHHON
Macchl. PeaktuBHas cua.
[IpoBoaHuKHU B
JNEKTPOCTATUYECKOM I10JIE.
[ToBepxHOCTHBIE 3aPSIIBI.
DJeKTpUYecKoe 1moje B 00bemMe
MIPOBO/IHHUKA. DJIEKTPUIECKOE
TI0JIE y TIOBEPXHOCTH
npoBosHuKa. KoadduimenTs
€MKOCTH M B3aUMHON €MKOCTH
IpoBOIHUKOB. KoHIeHcaTOpHI.
EmKkocTs KoHEHCaTOpA.
DHeprusi B3aUMOICHCTBUS
IIEKTPUUECKUX 3apPsIJIOB.
DHeprus 3apsKEHHOT0
KoHaeHcaropa. [TiorHOCTE
SHEPTHH JIEKTPOCTATHYECKOTO
nonst Pacpenenenue
MakcBena 1u1st CKopocTei
MoJekyn. CpeHeKkBaapaTHIHas
CKOpPOCTb MOJIEKYII,
cpenHeapudmMeTriecKkas 1
HaunboJee BeposITHAs! CKOPOCTH
Monekyn. Pacnpenencnue
Bonenmana. bapomerpuueckas
¢dopmyna Teopema o
LUPKYISIUHA BEKTOpa
MarHuTHOM UHOYKUWHU. Pacuer
TIoJIeH BHYTPH COJICHOM/IA
Topouga. Pacnpenenenue
MarHUTHOT'O TOJISI B CEYEHUH
KpYIJIOro MIpOoBOJa C TOKOM.
UYucno creneneii cB0O0bI
MoJIeKyibl. Pacnipenenenne
SHEPTHH 10 CTETIEHSIM CBOOO/BI.
BuyTpennsis sHeprus raza
MHOT0aTOMHBIX MOJICKYIL.
DnexkTpuiecKue KonedaTenbHbIe
porecchl. XapaKTepUCTUKH




KxosreOanuii. KonebarenpHbIi
KoHTYp. [IpeobpazoBanus
SHEPruM. 3aTyXarolue
koneOanwust. JJoOpOTHOCTS.
SIBneHue AMeKTPOMarHuTHOM
uHAykimu Buxpesoe
JJIEKTPUYECKOE TOJIE. 3aKOH
ANEKTPOMATHUTHON WHIYKIIUU
®Dapanes. [Ipasuiio JleHna.

OIIK.1

y3. yMETb IPUMEHSTh
OCHOBHBIE METOJIBI
¢busHKO-
MaTEeMaTHIEeCKOTO
aHaNM3a JyIs
pemeHus
€CTECTBEHHOHAYIHBIX
3amaq

AxycTuka. AKycTH4ECKue
BOJIHBI B Ta3000pa3HbIX, KHIKIX
u TBepAbIX cpenax. CKopocTh
3ByKa. 3aTyXaHHe yIpYyTHx
BOJIH. VIHTEHCHBHOCTB 3BYKa,
nenuben. YacToTHBIN CIIeKTp
3BYKOBOT'O CHTHAJIA.
VYibTpa3Byk, HHPPaA3BYK.
BeinyxneHnsle Koaeoanusl.
3aBHCHMOCTH YaCTOTHI
KoJieOaHMi OT 4aCTOThI
BBIHY)KJaloIIel cuibl. SIBneHue
pe3onanca. ClioxxeHue
KoneOaHui OTHOTO
HaINpaBJICHNUS! C PaBHBIMU H
OJIM3KMMH YacTOTaMH, OMEHMSI.
MerTo/1 BEKTOPHBIX THarpamM,
HaXO0XJICHNE aMIUTUTY/IbI 1
HayvaIbHOH (ha3bl
PE3YNIBTHPYIOIIET0 KOJIeOaHMsI.
CrnoxeHre B3auMHO
MIePIECHANKYIISIPHBIX KOJIeOaHunH.
3aKOoH COXpaHEHHS UMITYJIbCa 1
SHEpruu. YIpyrui u Heynpyrui
yzap. 3aTyxaromnye KoieoaHus
Kunemaruka. lunamuxka.
KunemaTrka u quHaAMHKA
BpAaIaTeIbHOTO JABHKEHUSL.
3aKoH COXpaHEHHS! MOMEHTa
nMmnynbca. Kunernueckue
siBiteHYA. J[TiHA CBOOOTHOTO
npobera. Anddyszus,
TEIJIONPOBOIHOCTb, BI3KOCTb.
SIBnenHus mepeHoca B Mpupoae U
texHuKe. Kitaccnueckast Teopust
npoBoauMocTu. Heomudeckne
nipoBoaHUKH. [ToHsTHE
BOJIbTAMIIEPHON
XapaKTEePUCTUKH.
CBepXIpOBOAMMOCTb.
KonebarenbHble porieccsl.
XapaKkTepUCTHKH KOJIeOaHNH.
Mopenb TapMOHHYECKOTO
ocumsTopa. MaremaTHueckui
1 QU3NYIECKHH MasITHUKH.
Juddepenumansaoe ypaBHeHHE
KoJieOaHMH U ero pelIeHue B
KOMILJIEKCHOU U
TPUTOHOMETPUIECKOH (opme.
CBoOo/tHBIE 3aTyXaloIIne
KoIeOaHus, TOOPOTHOCTD.
Juddepenumansroe ypaBHeHHE
3aTyXalomuXx KojaeOaHuii u ero
pemenue. JlekpeMeHT
3aTyxaHus. MakpOocKOInIecKas
cucreMa. Mukpo- u
MaKpOCKOIINYECKHE MapamMeTpbl
CHCTEMBI; CTATUCTUYECKUN U
TEPMOANHAMHYECKUNA METO/IbI
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OITMCAHMsI CBONCTB
Makpocucremsl. COCTOSHUS U
npoueccel. Tlonmsipuzamus ceera.
3axonsl bprocrepa nu Mamoca.
Jucnepcus ceera. BonokonHas
orntuka. [IpoBogHNKY B
JIEKTPOCTATHYECKOM IIOJIE.
[ToBepxHOCTHBIE 3aPsIIBI.
DJeKTpUYecKoe 1moje B 00bemMe
MIPOBO/IHUKA. DJIEKTPUIECKOE
TI0JIE Y TIOBEPXHOCTH
npoBosHKKA. KoadduimenTs
€MKOCTH M B3aUMHOH €MKOCTH
IpoBOIHUKOB. KoHNIeHcaTOpHI.
EmKocTb KoHEHCaTOpA.
DHeprusi B3auMOICHCTBUS
IIEKTPUUECKUX 3aPsIJIOB.
DHeprus 3apsKEHHOT0
KoHJeHcaropa. [TimotHOCTE
SHEPTHH JIEKTPOCTATHYECKOTO
nonst Pacpenenenue
MakcBena 1uist cKopocTei
MoJekyn. CpeHeKkBaapaTHIHas
CKOPOCTbH MOJIEKY,
cpenHeapudmMeTriecKkas u
HaunboJee BEposITHAs! CKOPOCTH
MoJekyn. Pactipenenenue
Bonenmana. bapomerpuueckas
¢dopmymna Crel uHepmu. Cuita
Kopuonuca. [Isuxxenue ten
TIepeMEHHOM Macchl, peakTHBHAS
cuna. Ou3nYecKue TPUHIUIIEL
pa0OTHI IEPBUYHBIX
npeoOpa3oBatesnell B
aBTOMATHKE U U3MEPHUTEIILHON
TexHHKe. Yucno crenenei
CBOOO/IBI MOJIEKYJIBI.
Pacnipenenenue sueprun no
CTEIeHSIM CBOOO/IBI.
BuyTpenssis sHeprus raza
MHOT0aTOMHBIX MOJICKYIL.
DnexTpuiecKue KonedaTenbHbIe
mporecchl. XapaKTepUCTUKH
koneOannii. KonebarenbHbIi
KoHTYp. [IpeoOpazoBanns
SHEpruy. 3aTyxaronye
koneOanwust. JJoOpoTHOCTS.

OIIK.1

y5. yMETb
HCIIONB30BaTh
OCHOBHEIC
obmmedusmaeckue
3aKOHBI ¥ TIPUHITUTIEI
B BaXXHEUIIINX
MIPAKTHICCKUX
TIPIJIOKCHUIX

BriHyXIeHHBIC KOIICOAHWS.
3aBHCHUMOCTh YaCTOTBI
KoJe0aHUi OT YaCTOTHI
BBIHY>KJAIOUIEH CUIIBL. SIBIIeHHe
pe3onaHca. ClioxxeHue
KoJeOaHuil OMHOTO
HATIPaBJICHUS C PABHBIMU U
ONU3KUMU YaCTOTAMHM, OUEHUS.
Merton BEKTOPHBIX JHarpamMM,
HAXOXJCHUE aMILTUTYIBI 1
HavaJIbHOH (ha3bl
PE3YABTHPYIOMIETO KOICOaHNS.
CrnoxxeHre B3aUMHO
TIEPIICHANK YIS PHBIX KOJCOaHMIA.
Knaccuueckas Teopus
npoBoguMocTr. Heomuaeckue
npoBogHUKH. [ToHsATHE
BOJIbTAMIIEPHON
XapaKTEPUCTHKH.
CBepXIpOBOTUMOCTD.
KomebarensHbIe IPOIIECCHI.

PI'3 3a 2 cemectp,
3agaum 1 — 18

PI'3 3a 3 cemecrp,
3anaum 1-18

OK3aMeH 3a 2ceMectp,
Bonpocel 1-58
Ok3ameH 3a 3 cemectp,
Bompocel 1-55




XapaKTepUCTHKH KOJIeOaHNH.
Mopenb TapMOHHYECKOTO
ocumsTopa. MaremaTHueckui
1 QU3NYECKUH MasTHUKH.
Juddepenumansaoe ypaBHeHHE
KoJieOaHMH M ero pelIeHue B
KOMILJIEKCHOH U
TPUTOHOMETPUYECKOH (opme.
CBoOo/1HBIE 3aTyXaloIIne
KoIeOaHus, TOOPOTHOCTD.
Juddepenumansaoe ypaBHeHHE
3aTyXalolmuX KojaeOaHuii 1 ero
pemenue. JlekpeMeHT
3aTyxaHus. MakpOocKOInIecKas
cucreMa. Mukpo- u
MaKpOCKOIINYECKHE MapamMeTpbl
CHCTEMBI; CTATUCTUYECKAN U
TEPMOANHAMHYECKUNA METOIbI
OITCAHUsI CBONCTB
Makpocucremsl. COCTOSHUS U
npouneccel. [TpoBoaHuku B
JIEKTPOCTATHYECKOM IIOJIE.
[ToBepXHOCTHBIE 3aPsIIBI.
DJeKTpUYecKoe 1moje B 00beMe
MIPOBOJIHHUKA. DJIEKTPUIECKOE
TI0JIE y TIOBEPXHOCTH
npoBosHKKa. KoaduimenTs
€MKOCTH M B3aUMHOH €MKOCTH
IpoBOIHUKOB. KoHIeHCaTOpHI.
EmKkocTs KoHEHCaTOpA.
DHeprusi B3auMOICHCTBUS
IIEKTPUUECKUX 3aPsIJIOB.
DHeprus 3apsKEHHOTO
KoHJeHcaropa. [TimotHOCTE
SHEPTHH JIEKTPOCTATHYECKOTO
nonst Pacnpenenenue
MakcBena 1u1st CKopocTei
MoJekyn. CpeHeKkBaapaTHIHas
CKOPOCTbH MOJIEKY,
cpenHeapudmMeTriecKas 1
Haunbosee BeposITHAs! CKOPOCTH
MoJekyn. Pactipenenenue
Bonemana. bapomerpudeckas
¢dopmyna YUncio crenenent
CBOOO/IBI MOJIEKYJIBI.
Pacnipenenenue sueprun no
CTENEeHSIM CBOOOIBI.
BuyTpenssis sneprus rasa
MHOT0aTOMHBIX MOJICKYIL.

OIIK.1

y8. BEIOUpAThH
HPOCTEHIIHIE MOACITH
(u3mIecKux
00BEKTOB U
TIPOLIECCOB

Bropoe Hauano
tepmoauHamuku. [ukn Kapxo.
JlnHaMuKa mocTynareabHOro
JBI>KeHUs. 3akoHbl HploTOHA.
Pabora, MOITHOCTE. 3aKOH
Kynona. HanpskeHHOCTB
aekTpuyeckoro noiud. [punmumn
CyNepno3uuu. 3aKoH
COXpaHEHHS UMITYJIbCA U
SHEpruu. YIpyrui u Heynpyrui
yaap. Kunemartuka
BpaLaTENLHOIO ABUKECHHUS
Kunemaruka. Pemenue 3anau B
BEKTOpHOM Buje. Kunernueckas
TeopHUsl UICATIbHBIX Ta30B.
JlaBneHue u temneparypa
uaeanbHoro raza. OCHOBHOE
YpaBHEHHE MOJIEKYIISIPHO-
KUHETUYECKOM TEOpUU ra3oB.

PI'3 3a 2 cemectp,
3amaun 1 — 18

PI'3 3a 3 cemecrp,
Bagaun 1-18

OK3aMeH 3a 2ceMectp,
Bonpocel 1-58
Ok3aMmeH 3a 3 cemectp,
Bompocel 1-55




OnBITHEIE 3aKOHBI HICAIBHOTO
raza. [lepBoe Hawano
TepmonuHamMuKH. [lepBoe
HAYaJI0 TCPMOIMHAMUKH.
Pabora raza npu m3MeHEHHHU €T0
o0bema. Temora.
Temnoemkocts. U3ompoueccs B
paMKax IIepBOro Havajaa
TEPMOINHAMUKH.
AmmmabaTidaeckuii mporecc.
YpaBHeHUS aqradathl.
ITocTosIHHBIN 3NEKTPUYECKUN
TOK. YpaBHCHUE COCTOSTHHUS
HaeanbHoro rasza. dwucmo
cTerneHeil cBoOO bl MOJIEKYJIBI.
Pacnipenencnue 3ueprum mo
CTEIIEHSIM CBOOO/IBI.
BHyTpeHHsIs dHEpTUS Ta3a
MHOT'0ATOMHBIX MOJICKYII.

OIIK.1 y10. ymeTh Judpaxims MUKpOJacTHIL. PI'3 3a 2 cemecTp, |Ok3ameH 3a 2ceMecTp,
HCII0JIb30BaTh 3aKOH COXpAaHEHUsS UMITyabca U |3amaun 1 — 18 Bonpocel 1-58
METOABI aIeKBaTHOTO |3Hepruu. Ynpyruil u Heynpyruii | PI'3 3a 3 cemectp, |Ok3ameH 3a 3 cemectp,
¢usHIecKoro u ynap. Kunematuka. Jlunamuxka. |3agauum 1-18 Bompocel 1-55
MaTeMaTU4eCKOro KunemaTuka u nuHamMuka
MOJEIIUPOBAHMs, &  |BpAIIATEIBHOrO IBUKEHUS.

Tak)Ke IPUMEHATh 3aKOH COXpaHEHUSI MOMEHTA

METOJIBI (PU3HUKO- nMmnynbca. Knaccuueckas

MaTeMaTU4eCKOro TEOpHsl IPOBOJIUMOCTH.

aHanu3a K peuieHuto | Heomnueckue npoBOJHUKHY.

KOHKPETHBIX IlonsTHE BONBTAMIIEPHON

€CTECTBEHHOHAYYHBIX | XapaKTEPUCTHUKH.

U TEXHUYECKHUX CBepXnpoBOUMOCTb.

mpodIeM Pacnipenenenne Makcgeia aist
CKOpOCTEN MOJIEKYIL.
CpenHekBagpaTHYHas CKOPOCTh
MOJIEKY,
cpenHeapudmMeTriecKkas u
HaunboJee BeposITHAs! CKOPOCTH
Monekyn. Pacnpenencuue
Bonenmana. bapomerpuueckas
¢dhopmymna Crel uHeprmu. Crita
Kopuonuca. [Isuxxenue ten
MIEPEMEHHOI MacChl, peaKTUBHAS
cwita. OU3NYECKHE IPUHIIMIIBL
pa0OTHI TEPBUYHBIX
peoOpa3oBareneii B
aBTOMATUKE U U3MEPUTEIILHON
TEXHUKE.

OIIK.1 y12. ymets ITorok Bekropa. Teopema PI'3 3a 2 cemecTp, |Ok3ameH 3a 2ceMecTp,
MIPUMEHATH OCHOBHBIE | ["aycca B MHTerpanbHON U 3amaun 1 — 18 Bompocel 1-58
MeTob! puzndeckoro | nuddepennnansHoi hopmax. PI'3 3a 3 cemectp, |[Ox3ameH 3a 3 cemectp,
HCCIIEI0BaHUs ITpuMeps! BBIYHCIECHUS 3anmaunm 1-18 Bompocel 1-55
SIBJICHMM U CBOMCTB  |HANpPSDKEHHOCTEN IOJIEH ¢
00BEKTOB IIOMOIIBI0 TeopeMsl ["aycca.

MaTepUaNbHOIO MUpa
OIIK.1 y13. ymers ykazath, |/ludpaxmms MukpodacTuil. Jlabopartopnas Ok3aMeH 3a 2cemectp,

KaKue 3aKOHBI
OIHCHIBAIOT JAHHOE
siBITeHue Wik 3 dekt

W3mepenne HavyanbpHOMN
CKOPOCTH ITYJIH C TIOMOIIBIO
0aJUTMCTIYECKOT0 MasiTHUKA.
Wzydenue narepdepeHnnn
CBETa OT ABYX LIEINEH.
Knaccuueckast Teopus
npoBoauMocTu. Heomudeckne
npoBoaHUKH. [ToHsTHE
BOJIbTAMIIEPHON
XapaKTEPUCTUKH.

pabora: 3amura u
OTYET IO
71200paTOPHBIM
paboram Ne 1, 6,
30, 3a 2 cemectp;
PI3

Bonpocel 1-58
Ok3ameH 3a 3 cemectp,
Bompocel 1-55




CBepXIpOBOTUMOCTD.
OrnpeneneHre MOMEHTa
nHepin MastHrKa O0epOeka
OmnpeneneHne OTHOIICHUS
TEII0EMKOCTEN METOAOM
Knemana u Jlezopma.
Pacnipenenenne Makcgeina amst
CKOpOCTEN MOJIEKYIL.
CpenHekBagpaTHIHas CKOPOCTh
MOJIEKY,
cpemHeapupMeTHIecKas u
HauboJee BeposiTHASI CKOPOCTH
Monekyn. Pacnpenencane
Bonenmana. bapomerpuueckas
dhopmyna dusndeckue
MIPUHIUIEL paOOTHI IIEPBUYHBIX
npeoOpazoBatenel B
aBTOMATHKE W U3MEPHUTEIEHON
TEXHUKE.

OIIK.1

y31. ymern
HCTOJIKOBHIBATH

CMBICJI (1)I/I3I/I‘IGCKI/IX
BEIWYUH U IIOHITHI

BekTop MarHUTHOW MHAYKIIUH.
MarsuTtHoOe 1ose JBUKYIIErocst
3apsiia ¥ IPOBOJHUKA C TOKOM.
®opmyna buo-Casapa-Jlamnaca.
Pacuer moneii, co3maBaeMbIX
MPSIMOJTMHEHHBIMA U
KpPYrOBEIMH TTPOBOTHIKAMH C
TOKOM. BBIHYXJI€eHHBIE
Konebanus. 3aBHCUMOCTD
YaCTOTHI KOJIeOAHUI OT YaCTOTHI
BBIHY>KJAIOUIeH CUIIBL. SIBIIeHHe
pe3oHanca. CroxeHne
KoJeOaHuil OMHOTO
HaTIPaBJICHAUS C PABHBIMU U
ONM3KUMU YaCTOTAMHM, OMEHUS.
MeTo BEKTOPHBIX JUarpamm,
HaXOXJCHUE aMILTUTYIEI 1
HavaIbHOH (ha3bl
PE3YABTHPYIOMIECTO KOJICOaHNS.
CroxeHre B3aMMHO
TIePIICHANK YIS PHBIX KOJCOAHMIA.
JluHaMuKa BpamaTepbHOro
NBIDKEHUS. MOMEHT CHJI,
ypaBHCHHEC JHHAMUKU
BpAIATENILHOTO JBUKECHHUSL.
MoMeHT UMITyIIbCca YacTUIIBI H
CHCTEMEI YacTHI]. 3aKOH
COXpaHEHHsI MOMEHTa
AMITYJIbCa. DHEPTHs
BpAIATEILHOTO JBUKECHHUSL.
3aKOH COXpaHEeHUsI UMITYJIbCA U
SHEpruu. YIpyrui U Heynpyrui
ynap. KunemaTrka
BpAIATENILHOTO JBUKECHHUSL.
BekTops! yrinoBoi, IMHEHHOU
CKOPOCTH U YCKOpeHHUs. MOMEHT
HMHEPLHU TBEPAOIO TeNa.
Teopema HlTelinepa
Kunemaruka. lunamuxka.
Kunemartnka u nuHaMHUKa
BpaIATENILHOTO JBUKECHHUSL.
3aKOH cCOXpaHEeHHs] MOMEHTa
UMITyJIbca. MarHuTHBIA MOMEHT
aroMa. MarauTHOe moie B
BelecTBe. MarauTHas
MIPOHULIAEMOCTD Y CIIOBUSA JUIsL
I0JIs1 HA TPaHULE pa3lena JByX
MarHeTHkoB. [lapamarHeTuky,
MaMarHeTHKY,

PI'3 3a 2 cemectp,
3agaym 1 — 18

PI'3 3a 3 cemecrp,
3amaum 1-18

Ok3aMeH 3a 2cemMectp,
Bonpocel 1-58
Ok3ameH 3a 3 cemectp,
Bompocel 1-55




(eppoMarHeTrKmy,
aHTH(EepPOMarHeTHKH.
I'ucrepesuc B
¢deppomaruernkax. Mojeib
FapMOHHUYECKOr0 OCLIILIATOPA.
CocraBnenue
muddepennmansHOrO
YpaBHEHMS FapMOHUYECKOTO
ocumwusTopa. HennepunansHele
cucremsl orcuera. Cuiibl
nHepuun. Cuna Kapuonuca.
MexaHuKa Ten NepeMEHHON
Macchl. PeakTuBHas cuia.
OCHOBBI PENSITHBUCTCKON
MexaHuku Pacnipenenenue
MakxkcBeinna Ui CKOpOoCTen
Mosekyn. CpeaHekBagpaTHUHast
CKOpPOCTb MOJIEKYII,
cpenHeapudmMeTrecKas u
Haunbosee BeposITHAs! CKOPOCTH
Monekyn. Pacnpenencnue
Bonenmana. bapomerpuueckas
¢dopmyna Pactipenenenus
Makcsenna, bonpimana.
SBnenus nepenoca. Cuibl
nHepuuy. Cuna Kopuonuca.
JIBr>KEeHUE Tel nepeMeHHON
MAacChl, pEaKTHBHAs CUJIA.
TeopeMma 0 HUPKYIALUN BEKTOpA
MarHuTHOM UHOYKUWHU. Pacuer
o€ BHYTPH COIEHOUA U
Topouga. Pacnpenenenne
MarHUTHOI'O MOJISL B CEUYEHUH
KpYIJIOro MIpOBOJa C TOKOM.
uxuer. OGpaTuMBbIe 1
HeoOpaTUMBbIE IPOLECCHI.
IonsiTue sHTpOIUU. 3aKOH
BO3pacTaHus dHTponuu. Bropoe
HA4aJI0 TEPMOAVHAMUKY.
Tpetse Hauano
TepMOAUHAMUKH. TernoBsle
JIBUTATENIN U XOIOAWIbHBIE
mamuebl. KT/, Hukn Kapho.
OnekTpocTaThka. 3aKOH
Kynona. HanpskeHHOCTB
anekrpuueckoro nond. Iomne
TOYeuHOro 3apsiaa. [lpuHnumn
CYNEPHO3ULIH MOJIEH.
DIEKTPUIECKOE MOJIE TUMOIS.
SIBneHne CaMOUHIYKIUH.
NHAYKTUBHOCTH IPOBOJHUKA U
conenouna. Ilepexoqusie
MPOLIECCHI TPH BKIIIOYEHUH U
BBIKJIFOUEHHUHU TOKA B
JNEKTpUYECKOH Lieru. Bpems
penakcanuu. Bzanmuas
nHayKus. TparchopmaTop.
OHeprust MarHUTHOTO TIOJIA.
SIBEeHUE IIEKTPOMATHUTHOMN
uHAykiuu Buxpesoe
JIEKTPUUECKOE oJIe. 3aKOH
JJIEKTPOMArHUTHOM MHAYKIUU
®Dapanes. [Ipasuiio JleHna.

OIIK.1

y32. ymeTh
OOBSICHUTH OCHOBHBIE
Ha0JII0jaeMble
MIPUPOIHEIC U
TEXHOI'CHHBIE

BekTop MarHuTHOM MHAYKIUH.
MarsuTHOe IoJIe IBIXKYIIErocs
3apsja U IPOBOJHUKA C TOKOM.
®opmyna buo-Casapa-Jlamnaca.
Pacuer nosnei, co3naBaeMbIx

PI'3 3a 2 cemectp,
3agaum 1 — 18

PT'3 3a 3 cemecrtp,
3anaum 1-18

OKk3aMeH 3a 2ceMectp,
Bonpocel 1-58
Ok3ameH 3a 3 cemectp,
Bompocel 1-55




siBIIeHUS 1 3 hexThI
C NO3ULIUM
(GbyHIAMEHTATBHBIX
(bu3mIecKux
B3aUMOJIEHCTBUI

MPSIMOJTMHEHHBIMA U
KpPYrOBEIMH ITPOBOTHIKAMH C
TOKOM. BBRIHYXICHHBIC
KoneOaHus. 3aBUCHUMOCTh
YacTOTHI KOJICOAHUH OT YaCTOTHI
BBIHY>KJAIOUIeH CUIIbL. SIBIIeHre
pe3onanca. ClioxeHue
KoneOaHui OTHOTO
HATIPaBJICHUS C PAaBHBIMU U
OJM3KUMH YaCTOTaMHU, OUCHHS.
Merton BEKTOPHBIX JHarpamMM,
HAXOXJCHUE aMILTUTYIEI 1
HayvaIbHOH (ha3bl
PE3YIBTHPYIOIIET0 KOJIeOaHMsI.
ClioxxeHre B3auMHO
TIEPIICHANKYIIIPHBIX KOJMCOAHMIA.
BriHyXIeHHBIC KOJICOAHNS.
CrnoxxeHue koneOanui
JlnHaMmuKa BpamareapbHOro
IBOKECHUS. MOMEHT CHII,
YpaBHEHHE THHAMUKA
BpAIIaTELHOTO IBUKCHUS.
MoMeHT UMITyNbca YacTUIIBI H
CHUCTEMBI YacTHUIl. 3aKOH
COXpaHCHHS MOMEHTA
AMITYJIbCa. DHEPTHS
BpAIIaTEEHOTO IBUKCHUS.
3aKoH COXpaHEHUS UMITYIbCA H
SHEpruu. YIpyrui U Heynpyrui
ymap. KunemaTrka
BpaIIaTEEHOTO IBUKCHUS.
BekTops! yrioBoi, JIMHEHHOU
CKOPOCTH M yCKOpeHHsl. MOMEHT
WHEPINH TBEPOTO Tea.
Teopema llTelinepa
Kunemaruka. lunamuka.
Kunematnka n nuHaMUKa
BpAIIaTELHOTO IBUKCHUS.
3aKoH COXpaHECHUS MOMCHTA
nMmmynbca. Kunernaeckue
siBiteHYA. J[JTiHA CBOOOTHOTO
npobera. Anddyszus,
TEIJIONPOBOIHOCTD, BS3KOCTb.
SIBieHUs mepeHoca B MPUPOAE U
texHuke. KonebaTenpHbIE
MPOIIECCHI. XapaKTePUCTUKH
KxosieOanuii. Mouenb
TapMOHHYECKOT'0 OCIMILIATOPA.
MaremaTuueckui U
(u3nIecKuil MasITHUKH.
Juddepenumansaoe ypaBHeHHE
KOIICOaHUH ¥ €ro PEIICHUC B
KOMIUIEKCHOW U
TPUTOHOMETPUYECKOH (opme.
CBoOoHBIE 3aTyXalOIIne
KoIeOaHus, TOOPOTHOCTD.
Juddepenumansroe ypaBHeHHE
3aTyXaroIuX KOJIeOaHUH 1 ero
pemenue. JlekpeMeHT
3aTyXaHus. MarHUTHbI MOMEHT
aToMa. MarauTHoe 1moie B
BellecTBe. MaruuTHas
MIPOHUIIAEMOCTH Y CIIOBUS ISt
ITOJIS Ha TPAHUIIE pa3JieNa JIBYX
MarHeTHkoB. [lapamaraeTuky,
JTMaMarHeTHKH,
(beppoMarueTrkmy,
aHTH()eppOMAaTHETHKH.




I'ucrepesuc B
¢deppomarsernkax. Mojeib
FapMOHHUYECKOT0 OCLIIIIATOPA.
Cocrasnenne
muddepennmansHOrO
YpaBHEHMS FAPMOHUYECKOTO
ocumusTopa. HennepunansHele
cucremsl orcuera. CUiibl
nHepuun. Cuna Kapuonuca.
MexaHuKa Tel NepeMEHHON
Macchl. PeakTuBHas cuia.
OCHOBBI PENATUBUCTCKON
MexaHuku Pacnipenenenue
MakxkcBernna Ui CKOpoCTel
Mosekyn. CpeaHekBagpaTHUHas
CKOpPOCTb MOJIEKYII,
cpenHeapudmMeTrdecKkas u
HaunboJee BeposITHAs! CKOPOCTH
Monekyn. Pacnpenenenue
Bonenmana. bapomerpudeckas
¢dopmyna Pactipenenenus
Makcsenna, bonpimana.
SABnenus nepenoca. Cuibl
nHepuyuy. Cuna Kopuonuca.
JIBrKEeHUE Tell NepeMEHHON
MAacChl, pEaKTHBHas CUJIA.
TeopeMma 0 HUPKYIAUN BEKTOpA
MarHuTHOM UHOyKUWHU. Pacuer
oI BHYTPH COIEHOUAA U
Topouga. Pacnpenenenue
MarHUTHOI'O MOJISL B CEYEHUH
KpYIJIOro IpOBOJA C TOKOM.
uxuer. O6paTuMBbIe 1
HeoOpaTUMBbIE TIPOIECCHI.
IonsiTHE SHTpOIUU. 3aKOH
BO3pacTaHus SHTponuu. Bropoe
HA4aJI0 TEPMOAVHAMUKY.
Tpetse Hauano
TepMOAUHAMUKH. TernoBsle
JIBUTATENIN U XOJIOAWIbHBIE
mamuHbl. KT/, Tukn Kapho.

[K.14/H1 32. 3HaTh Ha3HaveHue | [Audpaxnumss MUKpOJaCTHIL. Jlabopartopnas Ox3aMeH 3a 2cemectp,

TOTOBHOCTb Y IIPUHLIUIIBI N3mMmepenne HadaabHON paOora: 3anmran  |Borpocer 1-11, 12-18,

000CHOBATH JIeUCTBUS CKOPOCTH ITYJIM C TOMOUIBIO OTYET 1O 37-42, 55-58

MIpUHAMAaeMble BaXHEHIINX 0aJUTMCTHYECKOT0 MasITHHUKA. 71200paTOPHBIM Ox3aMmeH 3a 3 cemectp,

IIPOEKTHBIE ¢busHUecKuX Wzyuyenue narepdepeHnnu paboram Ne 1, 3, 6 |Bompocer 9-10, 15-17,

peleHus, prdopoB CBETa OT ABYX LIENEH. 3a 2 ceMecTp; 18-22, 55-58.

OCYILECTBIISATh Onpenenenre MOMEHTa Jlabopartopnas

IIOCTAHOBKY U nHepuuu MasitHuka ObepOeka  |pabora: 3ammra u

BBINOJTHEHHE Omnpenenenne OTHOUICHUS OTYET IO

JKCIEPUMEHTOB I10 TEIJIOEMKOCTEH METOZOM 71200paTOPHBIM

IIPOBEPKE UX Knemana u /Iezopma. paboram Ne 30 3a 3

KOPPEKTHOCTH 1 OnpeneneHue yaenpHOro 3apsaaa|ceMecTp;

3¢ HEeKTHBHOCTH 3JIEKTPOHA METOIOM PT3

MarHeTpoHa.

[K.14/H1 y3. ymeTh Judpaxims MUKpOJacTuIl. Jlabopartopnas Ok3aMeH 3a 2ceMectp,
00pabaTsIBaTh U W3mepenne HadaabHON paOora: 3ammran  |Bompockr 1-11, 12-18,
HMHTEPIPETUPOBATh | CKOPOCTH IIYJIH C IOMOLIBIO OTYET MO 37-42, 55-58
pe3ynbTaThl 0aJTMCTIYECKOTO MasiTHHUKA. 71200paTOPHBIM Ox3aMmeH 3a 3 cemectp,
JKCIEPUMEHTA Wzyuenue narepdepeHnnu paboram Ne 1, 3, 6 |Bompocer 9-10, 15-17,

CBETa OT ABYX LIEINEH.
OrmpeneneHre MOMEHTa
nHepIin MastHrKa O0epOeka
OrnpenieneHre OTHOLIEHHUS
TEII0EMKOCTEN METOAOM
Knemana u Jlezopma.
OmnpeneneHne yaeIpHOTO 3apsaa
AJIEKTPOHA METOJIOM

3a 2 ceMecTp;
Jlabopartopnas
pabora: 3amura u
OTYET 110
712a00paTOPHBIM
paboram Ne 30 3a 3
CeMecTp;

18-22, 55-58.




MarHeTpoHa.

[K.14/H"N y6. yMeTh npaBuIbHO | JIudpaxms MUKpodacTul. JlaGopartopnas OKk3aMeH 3a 2ceMectp,
3KCILIyaTUPOBATh N3mMmepenne HadanbHON paOora: 3ammran  |Borpocer 1-11, 12-18,
OCHOBHBIE ITPUOOPHI U [ CKOPOCTH ITYJIH € TIOMOIIBIO OTYET MO 37-42, 55-58
obopynoBaHue 0aJTMCTIYECKOTO MasITHHUKA. 71200paTOPHBIM Ox3aMmeH 3a 3 cemectp,
COBPEMEHHOU Wzydenune narepdepeHnnu paboram Ne 1, 3, 6 |Bompocer 9-10, 15-17,
¢dusnueckon CBeTa OT AByX wieneil. U3yuenue |3a 2 cemecTp; 18-22, 55-58.
naboparopun pa0bOoTBI HCTOYHUKA MTUTAHUS Jlabopartopnas

Onpenenenre MOMEHTa paOora: 3ammra u
nHepuuu MasiTHuka ObepOeka  |oTdeT 1o
OnpeneneHue OTHOLIEHUS 71200paTOPHBIM
TEII0EMKOCTEN METOAOM paboram Ne 30 3a 3
Knemana u [Iezopma. CEMECTP;
Onpenenenue yaenpsHOro 3apsaaa

JJIEKTPOHA METOJOM

MarHerpoHa. [TocTossHHBII

JNEKTPUUECKUH TOK.

CobcTBeHHbIE

JIEKTPOMArHUTHBIE KOJICOaHMSI.

[K.14/H1 y8. ymeTb paborats ¢ | JJudpaxims MUKpodacTul. Jlabopartopnas OK3aMeH 3a 2ceMecTp,
npudopaMu u N3mMmepenne HadanbHON paOora: 3ammran  |Borpocer 1-11, 12-18,
000pyI0BaHHEM CKOPOCTH ITYJIM C TOMOUIBIO OTYET 1O 37-42, 55-58
COBPEMEHHOU 0aJUTMCTHYECKOTO MasITHHUKA. 112a00paTOPHBIM Ox3aMmeH 3a 3 cemectp,
¢busrueckon Wzydenue narepdepeHnnn paboram Ne 1, 3, 6 |Bompocer 9-10, 15-17,
nmaboparopun CBETa OT ABYX LIEINEH. 3a 2 ceMecTp; 18-22, 55-58.

OnpeneneHre MOMEHTa JlaGopartopnas
nHepuuu MasitHuka O0epOeka  |pabora: 3ammra u
OnpeneneHne OTHOLIEHUS OTYET MO
TEIUIOEMKOCTEH METOAOM 71200paTOPHBIM
Knemana u [Iezopma. paboram Ne 30 3a 3
OnpeneneHue yaenbsHOro 3apsaaa|ceMecTp;
JJIEKTPOHA METOJOM

MarHeTpoHa.

[K.14/H"N y9. ymeTs Judpaxiys MUKpOJacTuIL. JlaGopartopnas OKk3aMeH 3a 2cemectp,
3aIIUCHIBATh N3mepenne HadaabHON pabora: 3ammran  |Borpocer 1-11, 12-18,
YpaBHEHUS 1JIs CKOpPOCTH ITYJIX C TOMOILBIO OTYET MO 37-42, 55-58
(U3HYECKUX BEINYNH | 0aJUTUCTHYECKOTO MasiTHUKA. 71200paTOPHBIM Ox3aMmeH 3a 3 cemectp,
B cucreme CU Wzydenune narepdepeHnnu paboram Ne 1, 3, 6 |Bompocer 9-10, 15-17,

CBETa OT JABYX Ileneil. 3a 2 ceMecTp; 18-22, 55-58.
Onpenenenre MOMEHTa Jlabopartopnas

nHepuuy MasitHuka ObepOeka  |pabora: 3ammra U

OnpeneneHne OTHOLUICHUS OTYET MO

TEIUIOEMKOCTEH METOAOM 71200paTOPHBIM

Knemana u [Iezopma. paboram Ne 30 3a 3

OnpeneneHue yaenpHOro 3apsaaa|ceMecTp;

JJIEKTPOHA METOJOM

MarHeTpoHa.

[K.14/HN y10. ymeTh Judpaxims MUKpOJacTHIL. Jlabopartopnas Ok3aMeH 3a 2ceMectp,
HCII0JIb30BaTh W3mMmepenne HadaabHON pabora: 3anmran  |Borpocel 1-11, 12-18,
pa3IU4YHbIE METOAVMKH | CKOPOCTH IIyJIH C TIOMOLIBIO OTYET MO 37-42, 55-58
(busHUecKuX 0aJTMCTIYECKOTO MasITHHUKA. 71200paTOPHBIM Ox3aMmeH 3a 3 cemectp,
HU3MEpEHUil U Wzyuenue narepdepeHnnn paboram Ne 1, 3, 6 |Bompocer 9-10, 15-17,
00paboTkH CBETa OT JABYX Ileneil. 3a 2 ceMecTp; 18-22, 55-58.
JKCHEPUMEHTANBHBIX |OmpeneneHre MOMEHTa Jlabopartopnas
JTAaHHBIX nHepuuy MasitHuka ObepOeka  |pabora: 3ammura u

OrnpenieneHre OTHOLIEHHS
TEIJI0EMKOCTEN METOAOM
Knemana u Jlezopma.
OmnpeneneHne yaeIpHOTO 3apsaaa
3JIEKTPOHA METOAOM
MarHeTpoHa.

OTYET 110
71200paTOPHBIM
paboram Ne 30 3a 3
ceMecTp;




2. MeToanka OlleHKH 3TanoB ()OPMUPOBAHUS KOMIIETEHIIMII B PAMKAX AUCHHUILINHBI.

[TpomexyTouHas aTTecTarys Mo AUCIUILIMHE TPOBOIUTCS B 1 cemecTpe - B popme 3adera B 2 ceMecTpe -
B (¢dopme »HK3ameHa B 3 cemecTpe - B (QopMe DIK3aMeHa, KOTOPBI HampaBiIeH Ha OICHKY
chopmupoBarnocT komrereniuit OIIK. 1, ITK.14/HU.

3auer npoBoAMTCS B (pOpME NMHUCBMEHHOTO TECTUPOBAHMS, BAPUAHTHI TECTA COCTABISIOTCS M3 BOIIPOCOB,
NPUBCACHHBIX B MACIOPTC 3a4CTa, IMO3BOJIOIIMUX OLCHUTHL IIOKA3aTCIIN C(bOpMI/IpOBaHHOCTI/I
COOTBETCTBYIOLIMX KOMIIETEHLINI

OK3aMeH TPOBOJUTCA B TNHCbMEHHON Qopme Mo Owuseram, OWIETHI COCTAaBISIOTCS W3 BOIPOCOB,
NPUBEICHHBIX B TACIOPTE 5K3aMEHa, MO3BOJSIOMUX OICHUTh TOKa3aTelnu C(HOPMUPOBAHHOCTH
COOTBETCTBYIOLIMX KOMIETECHILINI

Kpome Toro, chopMupoBaHHOCTH KOMIETEHINI MPOBEPSIETCS MPU MPOBEICHUU MEPONPHUATHIA TEKYIIETO
KOHTPOJISI, YKa3aHHBIX B Tabmuie paszaena 1.

B 1 cemecTpe 00s13aTebHBIM 3TANlOM TEKYIIEH aTTeCTAllUU SBJSIETCS KOHTPOJIbHAs padoTta. TpeboBaHus K
BBITIOJIHEHUIO KOHTPOJIbHOW pPa0OTBhl, COCTaB M MpPaBWIa OLEHKU CHOPMYTHUPOBAHBI B MACHOPTE
KOHTPOJILHON pabOTHI.

B 2 cemectpe 00s13aTeNbHBIM 3TAallOM TEKYIIEH aTTEeCTallMd SBJSIETCS PacdeTHO-TpaHuecKoe 3aJaHue
(PI'3). TpeboBanus k BeimosnHeHuto PI'3, coctas u mpaBuiia oueHku copMmynupoBansl B nacropre PI°3.

B 3 cemectpe 00s3aTeNbHBIM 3TAallOM TEKYIIEH aTTEeCTallUd SBJSIETCS PAacYeTHO-TpadHuecKoe 3aJaHue
(PI'3). TpeboBanus k BeimosnHeHuo PI'3, coctas u mpaBuiia oueHku copMmynupoBansl B nacrnopre PI'3.

OOmme npaBuiia BEICTABICHUS OLICHKHU I10 AUCIUILIMHE OMPEAEISIOTCS OallIbHO-PEUTHHIOBON CUCTEMOM,
NPUBEJICHHOH B paboueil mporpamme TUCIUTUIMHBL

Ha ocHOBaHMM NpHBENEHHBIX Jajiee KPUTEPUEB MOXKHO CHENaTh OOIIMH BBIBOA O C(HOPMHUPOBAHHOCTH
komnerenuii OI1K.1, ITK.14/HH, a koTopbie OTBEYaeT TUCIMILINHA, HA Pa3HBIX YPOBHSX.

O0mas xapakTepucTHKAa YPOBHeH 0CBOCHHUSI KOMIIETECHIIHIA.

Hwu:xe moporoBoro. YpoBeHb BBIIOJHEHHS paOOT HE OTBEYaeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHHUH,
TEOPETUYECKOE COEPKaHNUE Kypca OCBOCHO YaCTHYHO, MMPOOEIIHl MOTYT HOCUTD CYIIIECTBEHHBIN XapakTep,
HEOOX0JMMbIE IPAKTHYECKHE HABBIKK PaOOTHI C OCBOCHHBIM MaTEpHaioM COPMUPOBAHBI HE JJOCTATOYHO,
OOJIBIIMHCTBO TPEAYCMOTPEHHBIX MPOrpaMMoii OO0ydeHus y4yeOHBIX 3aJaHUN HE BBIMOJHEHBI WU
BBITIOJTHEHBI C CYILIECTBEHHBIMH OIIMOKAMHU.

IloporoBblii. VYpoBeHb BBINONHEHUS pPabOT OTBEYAeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUH,
TEOPETUYECKOE COEePIKaHuEe Kypca OCBOCHO YaCTUYHO, HO MPOOEIIbl HE HOCST CYIIECTBEHHOTO XapaKTepa,
HEOOXOIMMBbIE MPAKTUYECKHE HABBIKM PabOThl ¢ OCBOCHHBIM MAaTEpPHUaIOM B OCHOBHOM C(OPMUPOBAHBI,
OOJIBIIMHCTBO TPEIyCMOTPEHHBIX MPOTrpaMMOi 00ydeHHs y4eOHBIX 3aJlaHHi BBIMIOJIHEHO, HEKOTOPHIE
BU/JIbI 33JaHUH BBITIOJHEHBI C OITUOKAMHU.

Ba3oBblii. YpoBeHb BBINOJIHEHUS pabOT OTBEYAET BCEM OCHOBHBIM TPEOOBAaHUSAM, TEOPETUYECKOE
coJiepPKaHue Kypca OCBOCHO IMOJHOCTHIO, 0€3 MpoOesoB, HEKOTOPbIE MPAKTUYECKHE HABBIKU PalOOTHI C
OCBOEGHHBIM MaTepHuajoM C(HOPMUPOBAHbI HEOCTATOYHO, BCE MPEIYCMOTPEHHBIE NMPOrpaMMOi 00ydeHuUs
y4eOHbIEe 3a7]aHusl BBIMIOJIHEHBI, KAYECTBO BBITIOJHEHHUS HU OJHOTO W3 HUX HE OLIEHEHO MUHUMAJIbHBIM
YHCI0OM 0aJIOB, HEKOTOPBIE U3 BHIMOJIHEHHBIX 3aJaHUN, BO3MOYKHO, COJIEPKAT OIIMOKH.

IIpoaBuHYTHINA. YPOBEHb BBHINOJHEHHUS PadOT OTBEYAET BCeM TPeOOBAHUAM, TEOPETHUECKOE COAEpIKaHHE
Kypca OCBOEHO IOJIHOCThIO, 0e3 MpoOesioB, HEOOX0AUMBIE MTPAKTUYECKHE HABBIKK pabOTHI C OCBOCHHBIM
MaTepuasioM Cc(OpPMUPOBaHBI, BCE MPEIYCMOTPEHHBIE IpOorpaMMoil OOydeHHs YdueOHble 3aJaHus
BBITIOJTHEHBI, KAYECTBO UX BBIMOJIHEHUS OI[CHEHO YHCIOM 0aJIOB, OJIM3KHM K MAaKCUMAJILHOMY.



denepanbHOE rOCYAapCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIEr0 00pa30BaHUs
«HoBocubupckuii rocy1apcTBeHHBINH TEXHUYECKUH YHUBEPCUTET

Kadenpa obmeit pusuku

IMacnopr 3auera
no aucuuiuinae «Puznkay, 1 cemectp

1. MeToauka OLleHKH

3aveT mpoBOAUTCS B MUCBMEHHOM (hopMe, 1o TecTaM. BapuaHT TecT a pa3ziesieH Ha JBe 4acTH: YacTb
A u yacte B, B xaxaoil yactu mpeararorcs 6 3amad 1o pasjenaM, CHHCOK KOTOPBIX HPHUBEICH
Hiwke. Yacth A mpercraBiieHa HAOOPOM 3a7a4 ¢ BEIOOPOM OTBETA, YacTh b — 3a71auu ¢ pa3BepHYyThIM
OTBETOM.

(I)opMa TECTa IJIA 3a4€Ta

HOBOCHBUPCKU I'OCYJAPCTBEHHBIN TEXHUYECKN YHUBEPCUTET
@axynpreT ABTD

BapuanTt Tecta Ne
K 3a4eTy 0 JUCHUILINHE «DU3HuKay

Yacte A

BalIaTA Al oo
BaIATA A i
BaIATA A o
BaIATA A o
BT A i
BAAUA A oot
Yacts B

Bamada Bl ...
BaaUa B ..o
Balada B3 .
Balaua Ba ...
Ballada B .
BalIaUA BO. ... i

YTBepxkaato: 3aB. kadenpoir OD C.A.CtpenbLioB
(moamuce)

(mata)




HpnMep TEeCTa IJIA 3a4eTa
Bapuanr 1

Yacte A
Al. JIBuxeHue MaTepuaibHOM TOYKM BJIOJIb OCU X OMKCBIBACTCS ypaBHEHUEeMXx(f) = 2 + 2t [ 27,
[Ipoekiust CKOPOCTH Ha OCh X OMUCHIBAECTCS YPABHEHUEM:
) Vi(®)=2002¢; 2) V() =2 1 4t; 3) Vi(t) = 112+ 2¢  4) Vi(t) = [12+4¢.
VYkaxxute HOMep MPaBUIBLHOTO OTBETA . . .

A2. B KakoM U3 IMEpPEUuCIICHHBIX CIIy4aeB BeC Teja, MOJBEIICHHOTO Ha MpYXWHE, Oyaer
HaUOOJIBIINM:
1) I'py3 nokoutcss  2) ABMIKETCA PaBHOYCKOPEHO BBEPX  3) ABMIKETCS PABHOYCKOPEHO BHM3

A3. Texo maccoit 2m MOJ JEMCTBUEM NOCTOSIHHOM BEPTHUKAJIBHOU CUJbl ~ O IMOJHMMAETCA Ha

BBICOTY H. Yemy paBHa paboTa CHIIBI E) ?

a. 0

b, (E)—2mg)H
(E) +2mg)H

a. Foll

e. ~htt

A4. Tennosas mamunHa ¢ KIIJI 40 % mnonywaer 3a nukn ot HarpeBarens 100 [Dx. Kakxoe
KOJIMYECTBO TEIJIOTHI MAIlIMHA OTAAET 33 LIUKJI XOJIO0JUIBHUKY?

1) 40 Ix
2) 60 Ix
3) 100 I
4) 160 Ik

A5. MOXHO 1M B OKCIIEPUMEHTE MOJNY4UTh 3apsabl, paBHbie (1 = 8,0 1072% K,
qg, = —4,8- 10719 Ko (OtBeT o6oCHYyiiTE).

A6. Ha pucyHke MOKa3aH y4acTOK IIE€NU IOCTOSHHOIO TOKa. KakoBO CONPOTHBIIEHHE ITOTO
ydactka, eciau ¥ = S50M? 3r

1) 35 Om ’

2) 10 Om r»—%:h[g]—a
3) 12,50m T

4) 15 Om

Yacts B

B1. /IBe uacTuibl paBHOMEPHO JBHXKYTCS B IJIOCKOCTH x0). IIpoekium BEKTOpPOB CKOpOCTEH
YaCTHULl UMEIOT 3HAYCHUS

le =& M/C, Vly = 0;

sz = 0, V2y= 6 M/c.

OTHOCHUTENbHAs CKOPOCTh YaCTHUIl (IO MOJYJIIO) PaBHA . . .

VYKaXuTe YMCIICHHOE 3HAYCHHUE . . .



L 103
B2. ABromoOuib Maccoit 10° Kr IBHXKETCS TIO BBITYKIIOMY MOCTY €O ckopocThio 10 m/c. Paguyc
KpuBH3HBI MocTa 500 M. OnpeenuTh CUITy JaBlIEHHS aBTOMOOMIISL Ha CEPEIHHY MOCTA.

B3. [Ilmar¢popma wmaccoit 10 TOHH mepeMemiaeTcss IO TOPU3OHTAIBHOMY  y4YacTKy
KEJIE3HOJJOPOKHOTO TMYTH €O CKopocThio 2 Mm/c. E& moronsier mmatdopma maccoit 500 xr,
IBIOKyIIasicss co ckopocthio 10 m/c. Haiinute ckopocTs 1uiargopMm mociae HEYNpyroro
coynapeHusi (TpeHHueM NpeHeOpeyb).

B4. Uemy paBHO HM3MEHEHHE BHYTPEHHEH SHEpPruM rasa, €Cii €My I[EepeAaHO KOJIMYECTBO
termots! 500 JIx, a ra3 npu nocTosHEOM gaBinennn 10° [a pacimpuncs Ha 3-107 m>?

BS. Toueunsie 3apsabl 40 u - 10 HKn pacnonoxens! Ha paccrossHuu 10 cM apyr ot apyra. ['ne
CJIEZyeT MOMECTUTh TOUEUHBIN 3apsi/l ¢, YTOOBI OH HAXOAWJICS B COCTOSIHUN PaBHOBECHs?

B6. YcTaHOBUTH COOTBETCTBUE MEXAY (hOPMYIOi U GPU3NUECKUM 3aKOHOM:

dopmy.ia 3akon

1) I=U/R a) 3akoH Oma J171s1 TOJTHOM 1enu
2) I =¢/R+r 0) DNEeKTPOIBIKYIIEH CHUITBI
3)e=Au/q B) 3akon OMa Ui yyacTKa e

2. Kpurtepum oneHku

e OTBeT Ha TecT /Uil 3ayeTa CUMTACTCS HEYAOBJETBOPHUTEJIbHBIM, €CIH TCOPETHYCCKOE
CoJiepyKaHhe Kypca HE OCBOCHO, MPOOEIIbI HOCIT CYIIECTBEHHBIM XapakTep, P PEIICHUU 3a1a4
JIONYCKAIOTCS MPHUHIIMITHAIbHBIC OMIUOKH, CTYACHT HaOupaeT MeHee 10 0ayuioB, yYUTHIBas, YTO
KakJias IPaBUJILHO PEIlIeHHAas 3ajiaya yacTd A oreHuBaeTcs B 1 6amn, a yactu B — B 2,3 Oainna.
Ouenka coctaBiser 0-9 b6annos.

e OTBeT HAa TeCT JJIA 3ayeTa 3aCUMTHIBACTCS Ha TOPOTOBOM YPOBHE, €CIM TCOPETUYCCKOE
COJIep)KaHKe Kypca OCBOCHO YacCTHYHO, HO MPOOENbl HE HOCAT CYIISCTBEHHOI'O XapakTepa,
HEOOXOJUMBIC MPAKTHUECKUE HABBIKM pabdOThl C OCBOCHHBIM MaTE€pHAIOM B OCHOBHOM
chopMUpPOBaHbI, HEKOTOPBIC 3aJaHUS BBIMTOJIHEHBI C HE MPUHIIMITHATBHBIMU OmUOKamMu. CTyIeHT
HaOupaet 10 Oa/IoB, YYUTHIBAs, UTO KaXkKJas MIPABHIILHO PEIICHHAs 33Ja4ya 9acTu A OIICHUBAeTCS
B 1 Oayn, a yactu B - B 2,3 Oayuia; CTyJeHT NPUBOAMT HEOOXOIUMBIC YPABHEHUS WJIM 3aKOHBI,
OIMCHIBAIOIIHE TPOIIECCHI WM SBJCHHS, O KOTOPhIX UAET peYb B 3ajaue U MOJTydaeT YUCICHHBIN
pe3yabTaT, eCii 3TO HEOOXOIUMO.

Ouenka cocraBigeT 10 6annos.

e OTBerT Ha TeCT AJS 3a4eTa 3acCUMTHIBACTCS Ha 0Aa30BOM YPOBHE, €CIHM COJEpXKaHHE Kypca
OCBOEHO TMOJIHOCTHIO, 0€3 MPoOesIoB, HEKOTOPBIC MPAKTUYECKUE HABBIKK PAOOTHI C OCBOCHHBIM
MaTepuasioMm cpopMHupoBaHbl HenoctarouyHo. CryneHT HaOupaer He MeHee 15 Oamos,
YUUTBIBAsS, YTO KaXKJas MPaBUJIBHO PEIICHHAS 3a/1a9a 9acTH A OIleHHBaeTcs B 1 Oamn, a yacTu
B — B 2,3 6amna; mpuBOIUT HEOOXOAMMBIC YPABHEHUS UM 3aKOHBI, OMMCHIBAIOIINE TPOIIECCHI
WIH SIBJICHHS, O KOTOPHIX HJET peYb B 3ajJaye, BBIBOAUT pPaCUYETHYIO (HOpMyTy, MOTydaeT
YUCIICHHBIN Pe3ybTaT, €CIM 3TO HEOOXO0AUMO.

OueHka cocraBiseT 15 bannos.

e OTBeT Ha TECT JUIsl 3aueTa 3aCUMUTHIBACTCS HA IMPOJBUHYTOM YPOBHE, €CIM TEOPETHYECKOE
coJiepykaHue Kypca OCBOEHO IOJHOCTBIO, 03 Mpo0esioB, HEOOX0JMMbIE MTPAKTUUECKUE HABBIKH
paboThI C OCBOEHHBIM MaTepUaioM C(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIC YUeOHBIC 3a1aHUs
BbINOJIHEHBL. CTyneHT HaOupaeT He MeHee 18 OayioB, y4WTBIBas, 4TO KaXKJas MPaBHIBHO
pemieHHasi 3aja4a yactu A oreHuBaercs B | Oamwr, a wacth B - B 2,3 Gamna, mpuBOIUT
HEOOXOUMbIE YpaBHEHHS WIIM 3aKOHBI, OMHCHIBAIOIINE MPOLECCH MU SIBICHHS, O KOTOPBIX
UJET pedb B 3a/1adye, BHIBOJUT PACUETHYIO (DOpMyITy, MOJTy4aeT YUCICHHBIH pe3ynbTar, eCciu
3TO HE0OXO0UMO.

Ouenka cocrapnset 20 H6annos.



3. IIxana oueHku

3adeT cunTaeTcs CAAHHBIM, €CIT CyMMa OaJlIOB TI0 BCEM 3a/IaHHSIM TeCTa OCTaBisieT He MeHee 10
0au1oB (13 20 BO3MOKHBIX).

B 001m1eii onieHKe 1o AUCHUIUIMHE OauTbl 32 3aUeT YYUTHIBAIOTCSA B COOTBETCTBUU C MTPABUIIAMHU
0aITbHO-PEUTUHTOBOM CHCTEMBI, IPUBEACHHBIMU B paboyeil mporpaMMe AUCIUIITHHEIL.

4. Bompocsl Kk 3a4eTy no aucuuIuInHe «OuU3snkKa»
. Kunematuka MaTtepuanbHONW TOUKH.
. Kunemartuka BpamareapbHOro JBUXKEHUS
. lMHaMKKa MOCTYMATeNbHOTO IBHKeHUs. 3akoHbI HptoToHa. PaboTa, MOITHOCTD
. 3aKOH COXpaHEHMsI UMITYJIbCA M SHEPTUU. YIPYTHi U HEYNIPYruil yaap.
. YpaBHEHHE COCTOSHUS UICAIBHOIO rasa.
. IlepBoe Ha4yaJI0 TEPMOIUHAMUKH.
. Huksnel. KITJI nukiioB. TemmoBbie MallIiHbI.
. 3axoH Kynona. HanpskeHHOCTB anekTpudeckoro noJisd. ITpuHuun cynepno3unum.
. [locTosiHHBIN AnekTpudecKkuil TOK. 3akoHbl OMa.

O 001N DN B~ W=



denepanbHOE roCyAapCTBEHHOE OODKETHOE 00PAa30BaTEIbHOE YUPEKICHUE
BBICIIEr0 00pa30BaHUs
«HoBocubupckuii rocy1apcTBeHHBINH TEXHUYECKUH YHUBEPCUTET)
Kadenpa obmeit pusnku

IMacnopT KOHTPOJILHOU PadOTHI

no aucuuiuinie «Pusnkay, 1 cemectp
1. MeToauka oeHKH

KOHTpOJ’IBHaﬂ pa60Ta MIpOBOAUTCA IO TEMaM: KHMHEMATUKA, JHUHAMHKA, 3aKOHbBI COXPAaHCHU:,
BKJIFOYACT YCTBIPC 3alaHUA. BrinonaseTcss THCEMEHHO.

®opma 3a1aHus 1)1 KOHTPOJILHOI PadoThI

HOBOCHBUPCKU I'OCYJAPCTBEHHBIN TEXHUYECKN YVHUBEPCUTET
®axynprer ABTD

BapuaHT KOHTPO/IBLHOIT padoThI Ne
1o AucHuIInHe pUusuKa
(HauMEHOBaHUE TUCITUTIIINHBI)

S7: 01 L 7 1
C7: 01 L= 7 5
C7: 01 L= 7 G
701 L= 7 I S

2. Kpurepuu oneHku

Kaxnoe 3aganue KOHTPOJIBHOM pabOThl OLIEHUBAETCS B COOTBETCTBUU C MPHUBEICHHBIMH HIKE
KPUTEPUSMH.

KontponpHast paboTa cuMTaeTcs HEeBBINOJIHEHHOH, eciau Tpo0enbl B TEOPETHYECKOM
COJICpKAHUU Kypca HOCST CYIIECTBEHHBIH XapakTep, HE0OXOAMMble MPAKTUYECKUE HABBIKU
paboTbl He chOPMHPOBAHBI, MPHU PELICHUM 3aJad JOMYCKAIOTCS NPUHLIMIIAAIBHBIE OIINOKH,
CTYZICHT MPABWJIBHO peIlaeT MeHee 2 3a/1au.

Ouenka cocrasuser 0-19 6annos.

PaboTa BbIoNIHEHa Ha MOPOTrOBOM YPOBHE, €CIIM TEOPETHUYECKOE COJAEp)KaHHE Kypca OCBOEHO
YaCTUYHO, HO MPOOENBl HE HOCST CYIIECTBEHHOTO XapakTepa, HEOOXOIUMbIE MPAKTHUYECKUE
HaBBIKM pabOTHl ¢ OCBOCHHBIM MaTEpHaiOM B OCHOBHOM C(OPMUPOBAHBI, HEKOTOPHIEC 3aJaHUS
BBITIOJIHEHBI C OMIMOKaMH, CTYIACHT NPaBUJIBHO pelIaeT 2 3aJa4yd, NPUBOAUT HEOOXOIUMbIE
YpaBHEHUs WU 3aKOHBI, ONMCHIBAIOIIME IPOLECCHl WM SBJICHUS, O KOTOPbIX HIET pedb B
3ajjaue, BHIBOJAUT PACUeTHYIO (OPMYITy, IOTydaeT YUCICHHBIN pe3yabTar.

Ouenka cocrasiset 20 6anios.

PaGora BeImonmHEHa Ha §a30BOM YpOBHE, €CIIM TEOPETHUYECKOE COJEp)KaHUE Kypca OCBOCHO
MOJIHOCTBIO, 0€3 MpoOenoB, HEKOTOPhIE MPAKTUYECKHE HABBIKK pPabOTBI C OCBOCHHBIM
MaTepuaaoM cHOPMUPOBAHBI HEAOCTATOYHO, CTYIEHT MPABIJIBHO pelaeT 3 3ajadd, MPUBOIUT
HEO0OXOIMMbIC ypaBHEHHS WM 3aKOHBI, OMHCHIBAIONINE IMPOILECCH WIH SBICHHS, O KOTOPBIX
UJET pedb B 33/1a4e, BHIBOAMUT PAacueTHYIO (GOpMYITy, OJTydaeT YUCICHHBIN Pe3yibTar.

Ouenka coctasister 30 6annos.



PaboTa cumraercsi BHIIOJHEHHON HA MPOJABHHYTOM YPOBHE, €CIIM TEOPETHUECKOE COJEpKaHHE
Kypca OCBOEHO MOJHOCTBIO, 0e3 MpoOesoB, HEOOXOAUMBIE MPAKTUYECKUE HABBIKM PabOTHI C
OCBOCHHBIM MarepuajoM CcGOpPMHPOBAHbI, BCE NPEAYCMOTPEHHbIE YydeOHbIE 3aJaHUs
BBITIOJIHEHBI, CTYJCHT MPABWIBHO pelaer 4 3a1aud, NPUBOJUT HEOOXOIUMBbIE YpaBHEHHS HIIU
3aKOHBI, OTHCHIBAIOIIME MPOIECCHl WM SBJICHHSA, O KOTOPBIX HAET peub B 3a7aye, BBIBOIMT
pacueTHy10 pOopMyIly, OJIydaeT YHCICHHbIN pe3yabTar.

Ouenka cocrasisier 40 6anios.

3. IIkaaa oueHkKH

B oO0wmeil omeHke mo JUCHMIUIMHE Oamibl 3a KOHTPOJIbBHYIO paboTy YUYUTHIBAIOTCS B
COOTBETCTBUH C IMpaBUJIaMHU OaJUIbHO-PEUTHHTOBOM CHCTEMBI, NPUBEACHHBIMH B paboueit
IIporpaMMe JUCLUIIINHBL.

4. Ilpumep BapuaHTa KOHTPOJIbHOI PadoThI
Bapuanr 1

1. JlBikeHHEe MaTepualbHON TOuKH 3azaHo ypasHemem X = At+Bt’ +C, rme
2 y
A=5wm/c, B=-0,05 m/c", C=10M Onpesenuth MOMEHT BpEMEeHH, B KOTOpbIii

CKOpPOCTb U MAaTepuaJbHOM TOYKHM paBHa Hymoo. Hailitu koopauHaty B 3TOT MOMEHT H
MOCTPOUTH IpaMKH 3aBUCUIMOCTH KOOPAMHATHI ABUKEHHS OT BPEMEHHU.

2. Koneco pamuycom 50 cm, nBurasch paBHOMEpPHO, IPOXOIuT pacctossHue 20 M 3a 4 c.
KakoBa yrioBasi CKOpoCcTh BpallleHHsI Kojeca?
3. HaxmonHast miockocTb, 00pasytorias yroi 25° ¢ mioCKOCTbIO TOPU30HTA, UMEET JJIHHY 2

M. Teno, ABUrasch paBHOYCKOPEHO, COCKOJIB3HYJIO C 3TOM MJIOCKOCTH 3a BpeMs 2 ¢. OnpenenuTsb
KO3((UIIMEHT TPEHUs Tela O II0CKOCTb.

4. Slmuk ¢ meckoM, MMeoIuMii Maccy M, mojsemieH Ha Tpoce mmHoi [ Jlnuba Tpoca
3HAUUTEIBHO OOJbIIE JHHEWHBIX pa3MepoB smmka. Ilyms, macca KOTOpOW m, JIETHT
TOPU3OHTAIBHO U IIONAJaeT B SIIUK, 3acTpeBas B HeM. llocie momamanus mynu Tpoc

OTKJIOHSIETCS Ha yros (.. Onpenennure CKOpoCTh IyIIH.



denepanbHOE rOCYAapCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIEr0 00pa30BaHUs
«HoBocubupckuii rocy1apcTBeHHBINH TEXHUYECKUH YHUBEPCUTET

Kadenpa obmeit pusuku

HacnopT IK3aAaMCHA
1o AucuuIuinHe «Pu3nkay, 2 ceMectp

1. MeToauka OLleHKH

DK3aMeH MPOBOAUTCS B THCHBMEHHOW Qopme, mo Owreram. buner dopmupyercs 1o
CIIeyIOIEeMY TIPaBUITy: TIEPBBIN BOIPOC BBIOMpaeTcst n3 Auana3oHoB BorpocoB 1-20 u 32-44, Bropoii
BOIPOC W3 JMana3zoHoB BompocoB 21-31 m 45-58 (cnmcok BOmpocoB INpHBeAEH Huke). B xone
9K3aMEHa TMperojiaBaTeNlb BIIPAaBE 3aJaBaTh CTYIEHTY JOMOJHUTENBHBIE BOMPOCHI M3 OOIIEro
niepeuns (1. 4). 3agaun MoAOMPaIUCh U3 TECTOB ISl OXBaTa JIEKIIMOHHOTO MaTepuala, B YacTH 3a1a4
yJaJeHbl BAPUAHTHI OTBETOB.

(I)opMa IK3AMCHAIINOHHOI'0 omjiera

HOBOCHBUPCKUI I'OCYJAPCTBEHHBIN TEXHUYECKN YHUBEPCUTET
@axynpreT ABTD

Bbuaer Ne
K 9K3aMEHY 110 JUCHHUIUIMHE «DU3uKa»

1. Bompoc 1
2. Bonpoc 2.
3. 3agaua 1.
4. 3anaya 2.
5. 3agaua 3.
6. 3agaua 4.

YTBepxknato: 3aB. kadenpoit OD C.A.CtpenbLioB
(moamuce)

(mara)



Ipumep OusteTa 1151 IK3aMeHa

3K3AMEHAIIMOHHBIN BUIET Nel

1. Pacnpenenenue bonbimana. Pacnipenenenne Makcpemna-bosnbiimana.

2. Pabota cun anekrpuueckoro nois. Lupkynsanus BeKTopa HaNpspkeHHOCTH. Y CIIOBHE
MOTEHIMAIILHOCTH IEKTPOCTATUYECKOTO MOJISL. DIEKTPOCTATUUECKUN oTeHIHal. CBsA3b MEXKAY
HaIPSHKEHHOCTBIO U IIOTEHIIUAJIOM.

3. Ha pucynke n3o0paxen uuki Kapao B koopnunarax (T,S), rae S-autponus. Annabaruueckoe
C)KaTHe MPOUCXOAUT Ha ATare .... OTBET 000CHOBATD.

T}
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4. B uentpe Kyba HaX0AUTCs TOUCUHBIH 3aps] . YeMy paBeH NOTOK BEKTOpa HAPSKEHHOCTH
AJIEKTPUYECKOTO MOJIS Yepe3 MOJHYI0 OBEpXHOCTh Ky0a? OTBET 000CHOBATH.

5. 3aBUCUMOCTb NIOTEHLIMAJA AIEKTPUIECKOTO MO OT KOOPAUHATEI X UMEET BUJI, TIOKA3aHHbBIN HA
pucynke. Haiiiute 3aBUCMMOCTD HAPSHKEHHOCTH 3JICKTPUUECKOTO TOJIS OT X U u300pazute e€ Ha

rpaguxe.
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L

A2 0 2 4 X

6. CoctaBuTh cucTeMy ypaBHeHUi 1o npasuiam Kupxroda

) | 2) 3)

YTBepxkaato: 3aB. kadenpoir OD C.A.CrpenbioB
(moamnuce)

(nata)




2. Kpurtepum oneHku

OTBeT Ha K3aMEHALMOHHBIA OWJIET CUMTAETCS HeY/10BJIeTBOPUTEIbHbIM, €CIIU CTYIEHT NpH
MUCbMEHHOM OTBETE Ha BOMPOCHI HE JACT OINpeNeNIeHUH OCHOBHBIX IMOHATHH, HE CIOCOOeH
[I0Ka3aTh IPUYMHHO-CIEACTBEHHBIE CBSI3M SBJICHUM, IpPU PEIICHUH 331a4 JIOIyCKaeT
NpUHIUNHATIbHBIE OMKUOKK. CTyeHT HabupaeT 3a KaxX/blii TEOpeTUYeCKUid BOIPOC MeHee 5
6amoB u3 10 BO3MOXKHBIX U 3a perieHue 3a1aun MeHee 10 6amioB u3 20 BO3MOKHBIX.

Ornenka cocrasisget 0-19 6annos.

OTBeT Ha HK3aMEHAIIMOHHBIN OWJIET 3aCUMTHIBACTCS HA MOPOrOBOM YPOBHE, €CIIM CTYJCHT NpH
IIMCbMEHHOM OTBETE€ Ha BOINPOCHI JAaeT ONPEIEICHUE OCHOBHBIX IOHATHM, MOXKET IIOKa3aTb
IIPUYMHHO-CIEACTBEHHbIE  CBA3M  SIBJICHMM, TMpU  pEIIEHHH  33Jauyd  JOIYCKaeT
HETNPUHIUINAIBHBIE OUIMOKH, HalpuUMep, BBIYHCIUTENbHbIE. CTYIEHT MOXKET OINpPEeTUTh
TUN 33/1a4M, PelIaeT 3aJa4dy M0 U3BECTHBIM allrTOpUTMaM, CTYACHT JOJDKEH OTBETUTh Ha 00a
TEOPETHUYECKUX BOIMPOCA M PEIIUTh 3aJaud Ha MOPOTOBOM YpOBHE (HaOpaTh 3a KaXKIbIi
TEOPETHUYECKHUI BOIpoc He MeHee 5 0aisioB u3 10 BO3MOXKHBIX U 32 pellIeHHE 3a/1a4 He MEHee
10 6amnoB u3 20 BO3MOXKHBIX)

Ouenka cocrasisier 20 6anios.

OTBeT Ha PK3aMEHAIMOHHBIM OHMJIET 3aCUUTHIBAETCA Ha 0A30BOM YPOBHE, €CIIUM CTYICHT IPH
MUCbMEHHOM OTBET€ Ha BOMNPOCHI (OPMYIUPYET OCHOBHBIC TOHATHUS, 3aKOHBI, JaeT
XapaKTEPUCTUKY IPOLIECCOB, SBJIEHUM, IPOBOAUT AaHAJIW3 IPUYMUH, YCIOBUH, MOXKET
NPEJCTaBUTh KadeCTBEHHBIE XapaKTEPHUCTUKU IPOLECCOB, HE JAOIMYCKaeT OMMOOK TpHu
pemeHnn 3agad. CTYIGHT JOJDKEH OTBETHTh Ha 00a TEOPETHUECKUX BONpPOCAa U PEUIUTH
3amaun Ha 0a30BOM YpoBHE (HaOpaTh 3a KaXIblii TEOPETUYECKHI BOMpOC HE MeHee 7,5
6amtoB u3 10 BO3MOXKHBIX U 32 pelIeHre 3aaun He MeHee 15 0anoB u3 20 BO3MOXKHBIX).
Ouenka cocrasisier 30 6anios.

OTBeT Ha dK3aMEHALMOHHBIN OWJIET 3aCUUTHIBACTCS HA MPOJABUHYTOM YPOBHE, €CIIH CTYICHT
IIpU MMCBMEHHOM OTBETE Ha BOIIPOCHI IPOBOJIUT CPAaBHUTENBHBIN aHAJIN3 [IOAX0JI0B, IPOBOJUT
KOMIUICKCHBIN aHaliu3, BBIABISECT MPOOJIEMBI, MpeiaraeT MEXaHH3Mbl pelIeHHs, cnocoOeH
IIPEICTaBUTh KOJUYECTBEHHBIE XapPaKTEPUCTUKU OIPENEIECHHBIX IPOLECCOB, NPUBOAMT
KOHKpPETHBIE MPUMEPbI U3 MPAKTUKH, HE JOMyCKaeT OUIMOOK M CriocoOeH 000CHOBATh BHIOOD
MeTona pemreHus 3afgad. CTyOeHT OOJDKEH OTBETUTh Ha 00a TEOPEeTHYECKUX BOIpoca M
peLIuTh 3a/laud Ha MPOJABHHYTOM YpOBHE (HaOpaTh 3a KaXKAbI TEOPETHUECKHH BOMPOC HE
MeHee 9 OamnoB u3 10 BO3MOXKHBIX M 3a pelieHHe 3afady He MmeHee 17,5 GamioB u3z 20
BO3MOYKHBIX).

Onenka cocrasisier 40 6anios.

3. IIxaaa oueHku

B OGIL[CP'I OLICHKE 110 AUCHUIIIIMHE 3K3aMCHAIITMOHHBIC OB YUYUTBIBAKOTCA B COOTBCTCTBUU C

IpaBUJiaMH  OaJUTbHO-PEHTUHTOBOM  CHUCTEMBI, NPUBEJCHHBIMM B paboueil mporpamme
JUCLUIIINHBL.
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4. Bompocsl K 3k3aMeHy N0 JMCHUILVINHE «DPUHKa»

. Cucrema orcuera. Kunematnueckue XapakTepuCTUKU ABMKEHHUS MaTEPUATILHON TOUKH.
. 3aKOHBI IMHAMUKH MaTepUaJIbHON TOUKH. VIHepLHanpHble CUCTEMBI OTCUETA.

. Kunemartuka BpamarenpHOro JBUKEHHSI MaTEpUAIbHON TOUKU

. YCKOpEeHHE ITpU KPUBOJIMHENHOM B KEHUU. HopManbHOE U KacaTeIbHOE YCKOPEHUS

. CBs3p MEX/1ly MOMEHTOM UMITYJIbCA MAaTEPUATIbHON TOUKH, CUCTEMBI TOUEK U MOMEHTOM

CHJIBI. ypaBHeHI/IC MOMCHTOB.

. UMmynbe. 3aKOH COXpaHEHUsI UMITYJIbCa.
. llenTpasibHbIii a0COMIOTHO YIPYTU U HEYIIPYTUH yIaphl



8. PaboTa mpu MexaHMYECKOM ABHKEHHH. MOIIHOCTb.

9. PaboTa B mojie KOHCEpBAaTHUBHBIX CHJI

10. IToTeHumanbHast SHEprus B 10JIe KOHCEPBAaTUBHBIX cuil. [loTeHnnanbpHas sHeprus B
IpaBUTALlMOHHOM IIOJIE.

11. 3aKOH cOXpaHEHUsI SHEPTUU B MEXAHUKE

12. OcHOBHOM 3aKOH IMHAMHUKHU BpPaAIaTEIbHOTO JIBHXKEHUS

13. Teopema I'tolirenca-1lIteiinepa

14. MOMEHTBI HHEPIIUH TBEPJIOTO Tesla. MOMEHTHI MHEPIIUH CTEPXKHs, 00pyya, AKUCKa, Iapa.

15. MoMeHT umnynbca MaTepHalbHOM TOYKH OTHOCUTEIBHO TOUKH U OTHOCUTEIIBHO OCH
BpallleHUs

16. MOMEHT CUJIbI OTHOCUTENBHO TOUKHA U OTHOCUTEIBHO OCH BpAICHUS

17. Kunetnueckas 3Heprus BpallaTeabHOIO ABMKEHUS TBEPAOIO Tela

18. 3aK0H coXpaHEeHUsT MOMEHTA UMITyJbca. [[puMeHenne 3akoHa COXpaHEeHUsI MOMEHTa
UMITyJIbCa B TEXHUKE

19./IBm>xeHne B IEHTPAJIbHOM I10JIE CHII

20. Cunibl uHEPUUHU

21.I'apmoHHuecKue Kojebanus. XapakTepUCTUKA TApMOHUYECKUX KOJIeOaHUH U UX (pru3ndecKuii
CMBICII.

22 KommnekcHas (opma mpeicTaBieHHUs TapMOHMYecKuX KojeOanwii. [IpencraBnenue
TapMOHHUYECKHX KOJIeOaHUI B BEKTOPHOU Gopme.

23. Cnos>xeHue 0AMHAKOBO HAMPABJICHHBIX FTAPMOHUYECKUX KOJICOAHMIH.

24 .buenus.

25.CnoxxeHre B3auMHO-TIEPICHIUKYISIPHBIX TapMOHHYECKUX Kosebanuit. durypsl Jlnccaxy.

26.'apmonnueckuii  ocwusitop.  Auddepenumansnoe  ypaBHEHHME ~— TapMOHHMYECKOTO
ocuuusitopa. [IpuMepsl rapMOHUYECKUX OCLAIUIATOPOB.

27.MaremMaTu4ecKuii MasTHUK, (DU3UYECKHH MAaATHUK, TIpy3 Ha TPYKUHE, KOJIeOaTeIbHBIH
KOHTYp 0€3 MmoTeph SHEPTHUH.

28.DHeprusi MeXaHU4eCKUX FTapMOHMYECKUX KOJICOAaHHH.

29.3aryxaromme MexaHuueckue Kosiebanus. Koadduuument 3artyxanus, sorapudmudeckuii
JeKpeMeHT 3aryxaHus. JJoOpoTHOCTS.

30.3aryxatomme snekrpudeckue konebanusa. Kosddumument 3zatyxanus, nmorapudmudeckuit
JeKpeMeHT 3aryxaHus. JloOpoTHOCTS.

31.Boinyx/1eHHbIE KOJIeOaHUs. 3aBUCIMOCTh aMIUTUTY/IbI M (pa3bl BBIHYKACHHBIX KOJICOAHUI OT
4acTOThI BHEITHETO TAPMOHUYECKOTO BO3/IEHCTBUS. SIBIEHME pe30HaHCcA.

32. luHaMUYeCcKHe U CTaTUCTUYECKUE 3aKOHOMEPHOCTH B (pu3uKe. MaKkpOCHUCTEMBI.
TepMOaMHAMUYECKUI U CTATUCTUYECKUI METOBL.

33. @yHKIUs pacnpeaeneHus MOJIEKYII [0 CKOPOCTsM (pactpeaenenne MakcBeia), aHaau3
¢bynkuun pacnpeaenenus. CpeaHue CKOPOCTH MOJIEKYIL.

34. BHyTpeHHsIsl SHEPTHsI UACATIbHOTO ra3a

35. Pacnipenenenue bonbimana. Pacnipenenenue Makcpena-boabiimMana

36. TepmonnHamuyeckas cucreMa u ee napameTpel. Ctatuctuueckas reMieparypa. JlaBienue.

37. llonsitue TemaoTsl, padboTsl. [lepBoe Hauano TepMOAMHAMUKI

38. TennmoeMKoCTh UacanbHOrO raza. Y pasHenue Maiiepa.

39. 3oTepMudeckuii mporiecc (YpaBHEHHE COCTOSIHHS, 3aKOH COXPAHEHUS SHEPTUH, paboTa)

40. N306apuueckuii mporiecc (YpaBHEHHE COCTOSIHHSI, 3aKOH COXPAHEHUS SHEPTUH, paboTa)

41. N3oxopuueckuii mpoliecc (ypaBHEHHUE COCTOSHUS, 3aKOH COXPAaHEHUS YHEPTUH, padoTa)

42. Annabatuyeckuil npouecc (ypaBHEHUE COCTOSIHUSA, 3aKOH COXPaHEHUs YJHEPTUuH, padoTa)

43. Hukn. Hukn Kapuo. Terosas mamuza. KoadduuueHt nosnesnoro neictaus

44. DHTpONUs CUCTEMBI M CTATUCTUYECKUI BEC MAaKpOCOCTOSsIHUS. PaBHOBECHBIE U
HEPABHOBECHBIE COCTOSIHUSL. 3aKOH BO3pACTaHMsI SHTPOIUU.

45. DnexTpuyecKuii 3apsaa. DaeMeHTapHbIN 3apsa. ToueuHblid, 00BEMHBIN U TOBEPXHOCTHBIH
3apsaasbl. IInoTHOCTE 3apsaaa. 3aKOH COXpaHEHHUs IEKTPUUYECKOTO 3apsia.



46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

3axoH Kynona. HanpskeHHOCTD 3ekTpudeckoro noss. [IpuHumn cynepno3unum 1mis
HanpspkeHHOCTH. CuitoBble TMHUM. [I0TOK BEKTOpa HaIIPSHKEHHOCTH.

OnexTpocraTnueckas treopeMa ['aycca-Octporpanckoro. HanpsaxeHHOCTh NOJIS 3apsHKEHHBIX
0ECKOHEUHOM TIIOCKOCTH, HMIMHApPA, chepsl H 1apa.

Pabora cun sanekrpuueckoro nodsi. LupKynanus BeKTopa HaNpspKeHHOCTH. Y CIIOBHE
MOTEHIUAIBHOCTH JIEKTPOCTATUYECKOTO MOJISL. DIEKTPOCTATUUECKUN OTeHHaN. CBA3b
MEXAY HalpsSKEHHOCTHIO U OTEHLHANIOM. B3auMHOE paciiono)keHne SIKBUIIOTEHIIMAIBHBIX
IIOBEPXHOCTEH U CUIIOBBIX JIMHUH. [loTeHIManbHast SQHeprus 3apsiia BO BHELIHEM
3JIEKTPOCTATUYECKOM IoJ1e. [IoTeHnma mosist TO4e4Horo 3apsaa.

IIEKTPUUECKUM U0k, J{UonbHbIi MOMeHT. [loTeHIMan 1 HanpsHKEHHOCTh
JIIEKTPOCTATUYECKOTO TOJIS JUTIOJIA.

CBoOoHbIC U CBsI3aHHBIE 3apsbl B BemecTse. [lomspuzanus AuanekTpukoB. Buab
noJsipu3aluy. BeKTop quaiekTpudecKon noiaspusanuu. JJusiekrpudeckas
BOCIIPUUMUUBOCTD U JUBJIEKTPUUECKAsl IPOHNUILIAEMOCTD BELIECTBA.

BekTop 35ekTpruueckoil HHAYKIUY (3JEKTPUUECKOI0 CMELIEHHUST). DJIEKTPUUECKOE 110J1E
BHYTPH AMAJIEKTPUKA. [ paHUUYHBIE yCIOBUSA I MHAYKLMH, HANPSHKEHHOCTH U MOTEHIIMAIIA
3JIEKTPOCTATUYECKOTO T0JIS HA IIOBEPXHOCTHU pa3zeia JUIEKTPUKOB.

DneKTpocTaTUUECKOE T0JI€ BHYTPY MTPOBOJIHUKA U Y €r0 IOBEpXHOCTHU. Pacnpenenenue
CTaTMUYECKUX 3apsAJ10B Ha IOBEPXHOCTH ITPOBOHUKA.

DnexTpuyecKas EMKOCTh YEUHEHHOIO TPOBOAHMKA. DIIEKTPUUECKUM KOHIEHCATOP.
Emkocth koHIeHcaTopa. [Inockuit, nuianHaApUYecKuid U chepruuecKuii KOHIEeHCATOPHI.
OHeprus B3auMOJICHCTBUS CUCTEMBI SJIEKTPUUECKUX 3aps10B. DHEPTUs 3apPsHKEHHOTO
KOHJIeHcaTopa. DHeprus noJis. IIoTHOCTh SHEPTUM IIEKTPUUECKOTO MOJIS.
Onexrpuueckuil Tok. Cuna Toka. [ImoTHOCT TOKa. YpaBHEHNE HENPEPHIBHOCTH.
ITocTOsIHHBIN TOK.

Hanpsbxenne Ha yyacTke 1enu 0e3 UCTOYHMKA Toka. 3akoH OMa JiIs yuyacTKa LeTH.
AKTHUBHOE CONPOTUBIIEHUE. Y IeNbHOE conpoTuBieHue. [IpoBoauMocTh BemecTBa. 3aKOH
Owma B muddepeHnmanbHoi Gpopme.

Ncrounnku Toka. CTopoHHKE cuitbl. Dnektpoaswxymas cuwia (3/1C). Hanpskenue n 3akoH
Owma a5 yyacTka 1eny, cozaepskauiero uctTouyHuk 3/1C. 3aMKHYTbIE U pa3BETBJICHHBIE LIETIN.
ITpaBuna Kupxroda.

Pabora u moutHOCTh TOKA. 3akoH Jlxoynsa-Jlenna B unTerpansHoit u auddepennuansHoi
¢bopmax.



denepanbHOE FOCYAAPCTBEHHOE OOKETHOE 00pa30BaTEIbHOE YUPEIKACHHE
BBICILIETO 00pa30BaHUSA
«HoBocubupckuii rocy1apcTBeHHBIN TEXHUUECKUI YHUBEPCUTET

Kadenpa obmeit pusnku

IMacnopr
pacyeTHO-Ipapu4YeCKOro 3aJaHus

1o AucuuIuinHe «Pu3nkay, 2 ceMectp

1. MeTtoanka oueHkn
PI'P mpoBoauTca mo TeMaMm: KMHEMATHKA, IMHAMWKA, 3aKOHbl COXPAHEHUsS, HEMHEPLHAIbHBIE
CHCTEMBI OTCUETa, JBI)KEHUE TNl IEPEMEHHOM MacChl, KojeOaHHs, eI TUBUCTCKAs MEXaHUKa U
TEPMOJIMHAMHKA U 3JIEKTPUYECTBO, BKIOYAeT 18 3axau. Beimonnsercs nuceMenHo. 3amura PI'3
IPOXOANUT B YCTHOHM (opme. OneHnBaeTCS MPAaBUIBHOCTh PEIICHHS 3a/1a4 U YCTHBIM OTBET NpH
3amute PI'3.
Bapuants! ais PI'P npesuiaratorest cryieHTaM U3 yueOHbIX ocoOuit:
1) ®usnka: MeToUUECKUE yKazaHus U KoHTpoJsibHbIe 3aaanus A /1O (KontponsHas pabora
Ne 1) / HoBocu6. roc. TexH. yH-T ; [cocT.: K. B. Anenpkuna u ap.] Hoocubupck : M3n-8o HI'TY
, 2005;
2) ®usmKa : METOJUUECKUE YKa3aHUsl C BBIMOJIHEHHIO KOHTPOoJIbHOM paboTel Nel / HoBocub. roc.
TexH. yH-T ; [cocT. H. B. Unuepuna u np.] HoBocubupck : M3a-so HI'TY , 2015.
3) CagenbeB U.B. COopHuK Bompocos u 3aaa4 1o o6mei pusuke. — CI16: Jlans, 2005.
4) IIpakTUKyM IO pEeIIeHUI0 (PU3UUECKUX 3ajjau C IPUMEHEHUEM KOMIIbIoTepa. MoJieKyssipHas
¢usuka u repmoauHamuka / HoBocu®. roc. Texs. yH-T ; [cocT. A. A. HITsirames] HoBocubupck
: Usn-so HI'TY , 2016.

B noco6usx [1,2] npuBenens! npasuiia opopmiienust PI'3. Bapuant gpopmupyercs mo Homepy B
CIIMCKE CTY/ICHTOB B )KYpPHAJIE CTAPOCTHI.

®opma 3a1aHNUA A1 PACYETHO-TPAPHIECKOro 3aaHNs

HOBOCHBUPCKUI I'OCYJAPCTBEHHBIN TEXHUYECKN YVHUBEPCUTET
®axynpreT ABTD

Bapuant PI'3 Ne

no AucuuninHe Gpusnka
(HauMEeHOBaHUE AUCITUTIIINHBI)

BaAZATA | ittt
BAZATA 2 ottt

2. Kpurtepun oneHkHu

* PaboTa cumTaercs He BBINOJHEHHOWN, €CIH BBINIOJHEHH He Bce yactu PI'3, mpu pemenun
3aJa4 JIOMYCKAIOTCs MPUHLIMITHAIBHBIE OIIMOKH, CTY/IEHT HaOupaeT MeHee 9 OaoB.
orieHka coctasiseT 0-8 H6anos.

* PaboTa cuuTaeTcs BBIIOJIHEHHON HA MOPOroBOM YpoBHe, ecinu dactu PI'3 BeImoTHEHBI
(bopMasIbHO: CTYICHT AaeT OINpeielieHue OCHOBHBIX IMOHATHH, ONpeieNnseT THII 3a/1a4u, peIIaeT
3aJ1a4y 10 U3BECTHBIM AJITOPUTMaM, CTYAEHT JIOJDKEH peluTh 18 3a1a4 Ha IOPOroBOM YpPOBHE



(HabpaThb 3a KaxayIo 3a1auy He MeHee 0,56 OanoB u3 1,11 BO3MOXKHBIX)
Onenka cocrapinsier 10 6anos.

» PaboTa cunTaeTcs BRIMOJHEHHON HA 6A30BOM YPOBHE, €CITU CTYACHT (POPMYTUPYET OCHOBHBIC
TUIOTE3bl, 3aKOHBI, JA€T XapAKTEPUCTUKY IMPOIIECCOB, SBJICHHM, MPOBOJUT aHAIU3 YCIOBUH,
pelraer 3amavdy Mo M3BECTHBIM aJTOPUTMaM, CTYACHT IOJDKEH pemuTh 18 3amad Ha 6a30BOM
ypoBHe (HaOpaTh 3a Kakayro 3ajauy He MeHee .83 6amioB u3 1,11 BO3MOKHBIX).

Omnenka cocrapisier 15 dannos.

* PaboTa cuMTaeTcs BBIMOJIHCHHONW HAa NPOJABMHYTOM YpPOBHE, €CIU CTYACHT IOBOJUT
CPaBHUTEILHBIN aHAIU3 TOHATHUM, TEOPHUH, MOAXOJO0B, MPOBOJUT KOMIUICKCHBIN aHaIu3,
BBISIBIISICT MPOOJIEMbI, MpejJiaraéT MEXaHW3Mbl PEIICHUs, BBIOMpAET ONMTHUMAIBHBIA CHOCOO
pelIeHus 3aJadd, CTYACHT JIOJDKEH pemmuTh 18 3ama4 Ha MpOABUHYTOM ypoBHE (HaOpaTh 3a
KKyt 3anagy He MmeHee 0,93 6amioB u3 1,11 BO3MOKHBIX).

Onenka cocraisier 20 Hannos.

3. IIkaaa oueHkKH

B o6meit onenke nmo aucrumirHe Oawisl 3a PI'3 yuuThIBaloTCS B COOTBETCTBHM C NPaBHIAMH
0aNTbHO-PEUTUHTOBOM CHCTEMBI, IPUBEACHHBIMU B pabodeil MporpaMMe AUCIUILTNHEIL.

4. IlpumepHsblii nepedens Tem PI'3

1. ®dusuueckre 0CHOBEI KJIACCUUECKON MEXaHUKH.
2. MonekynsipHasi (pu3vKa ¥ TEPMOIUHAMUKA
3. DeKTpocTaTUKa U MOCTOSIHHBIN TOK

Bapuanr 1

1. Kamens Opocuiu ¢ kpyroro 6epera BBepx 1noj yriom 30 rpagycoB K TOPH30HTY CO
ckopocthio 10 m/c. C kakoil CKOPOCTHIO OH yIai B BOJY, €CJIM BpeMsl rmoJieta 2 c.
ComnpotuBieHrneM Bo3ayxa npenedpeus. [locTpouts rpaduk CKOpocTH OT BpeMEHH U
TPAEKTOPUIO M10JIETA KAMHS.

2. TaroBas MOLIHOCTH (MOIIHOCTH Ha Kproke) Tpakrtopa pasBHa 30,0 kBm. C kakoi
CpPEIHEN CKOPOCTBIO MOXKET TSAHYTh 3TOT TPAKTOP IpyKEHBIM mpuren maccoil 5,0 mown Ha
noaséM 0,2 (sina =0,2) npu kospduuuente tpenus 0,47 Iloctpoiite Tpaduk cpeaHen
CKOPOCTH OT MaccChl IPULIETIA.

3. YenoBek, cuasImmii B IoJIke, OpocaeT KaMeHb BJIOJIb Hee MO YoM 45 rpaaycoB K
ropusoHTty. Macca kamus 10 xr, macca dyenoBeka u Jojku 100 Kr, HayanbHasi CKOPOCTh KaMHS
otHocuTenbHO Oepera 10 m/c. HaiinuTe paccTossHue Mex 1y TOUKOM MajieHnst KaMHS U JIOJKOU B
MOMEHT, KOI'/1la KAMEHb KOCHETCS BOJIbl. CUnTaTh, YTO BO BpPEM$ I10JI€TA KAMHS, JIOAKA IBUKETCS
PaBHOMEPHO.

4. Ha ropu30HTaIbHYIO OCh HACa)KE€HbI MAXOBHK M JIETKUM IIKKUB paguycoM 4 cMm. Ha
IIKMB HAMOTAH LIHYp, K KOTOpOMY IIpuBsi3aH rpy3 maccoi 0.8 ke. Onyckasicb paBHOYCKOPEHHO,
rpy3 npoiuen myts 2,0 m 3a Bpems 2 ¢. OnpenenuTs MOMEHT UHEPLMU MaxoBukKa. [locTtpouts
rpa¢uk ynciaa 000pOTOB OT BPEMEHHU U OINPEIEIIUTH MTOJIHOE YHCIO 000POTOB MaXOBHUKA.

5. Moesn maccoit 3500 T qBHXKETCS HA CEBEPHOI mmpoTe @ = 54° ¢ Kakoit 6OKOBOA
CHJION JaBsIT pesibChbl Ha KoJjleca Moe3/a, €ClIi CKOPOCTh Mmoe3aa 72 KM/4 U HarlpaBJieHa BJIOJb
Mepuanasa’?

6. Onpenenure aMILTUTYly TApPMOHHYECKUX KOJIEOAHUI MaTepHaIbHOM TOUKH, €CITU
noJtHas YHeprus koseomomeiics Touku 0.04 Ik, a MakcuMalbHas Cuila, JEHCTBYIOIIAs Ha
TO4YKY, paBHa 2 H.

7. Uemy paBeH JorapuMu4eckuil JeKpEMEHT 3aTyXaHus KoyueOaHuit 1 TOOPOTHOCTb
CHCTEMBI, €CITH aMIUTUTY/Ia 3aTyXaloUMX Kojiebanuil ymenpumiiack B 10 pa3 3a 50 xonebanuii?

8. Ilpu KaKoii CKOPOCTH MOe3/1a PECCOPBI €r0 BAaroHOB OYIyT 0COOEHHO CHUIIBHO
K0J1e0aThCsl O] IeHCTBHEM TOTYKOB KOJIEC O CTHIKH PEIbC, €CIH AJIMHA penbe 12.5 M, Harpy3ka



Ha peccopy 5.5 TOHH u eciM peccopa nporudaercs Ha 16 MM npu Harpy3ke B 1 TOHHY?

9. Haiitu coGCcTBEHHYIO AITMHY CTEepKHs, eciiu B K-cucteme otcuera ero ckopocts 0.5c¢,
uHa 1.00 M 1 yroa MexJy CTEp’)KHEM U HallpaBJICHUEM JBWKEHUS 45 rpaaycoB.

10. Cocyn o6bemom 20 11 COIEpKHUT CMECh BOAOPOA U renus npu Temieparype 293 K u
naBiaeHuu 2 atM. Macca cMmecu 5 1. Haiitu oTHOIIEHHE Macchl BOJOPOa K Macce Tellusl B 3TOM
CMECH.

11. Kakast yacth MOJIEKYJI KHCIIOpO/ia 00JIa1aeT CKOPOCTAMH, OTIMYAIOIIUMUCS OT
HauBeposTHeHIel He 6osbie yeM Ha 10 m/c pu Temneparypax 273 Ku 573 K?

12. HaiiTi cpeHIO0 ATHMHY CBOOOJHOTO Mpo0era MOJIEKyI YIIIEKHCIOro ra3a MpH
temneparype 373 K u nasnenun 13.3 I1a. luametp monekyin 0.32 HM.

13. Tpu mMons uaeanpHOro rasa, Haxoausuerocs npu temneparype 273 K,
M30TEPMHUUECKH PACILIMPUIIN B 5 pa3 U 3aTEM M30XOPUUECKH HArPEIN TaK, YTO B KOHEYHOM
COCTOSIHUU €T0 JIaBJICHUE CTAJI0 PABHBIM IEPBOHAYAIBHOMY. 3a BECh MPOLIECC T'a3y COOOLTHIN
KomyecTBo Teruia paBHoe 80 k/[x. Haiiti mokazarens aanadatsl AJist 3TOTO rasa.

14. HekoTtopast Macca Bogopoaa coBepmaet uuki Kapuo. Haiitu koadurpent
MIOJIC3HOTO JCUCTBUS IMKJIIA, €CIIH MIPU aInabaTHYeCKOM PACIIUPEHUH: a) 00beM Traza
YBEJUYMJIICS B JIBA pa3a; 0) JaBlIeHHE YMEHBIIMWIOCH B 2 pa3a. [locTpoiiTe pUCyHOK LUK
KapHno.

15. 3apsna 0.5 #Kn paBHOMEPHO pacIpeesieH M0 NOBEPXHOCTH MOJIOTO METAUIMYECKOrO
apuka paanycom 2.5 cu. Haiitu noTeHnman 3jaeKTpUYECKOTo MO B LIEHTPE, Ha IIOBEPXHOCTH
[IapHKa ¥ HA paccTosiHUU 5 cm oT neHtpa. [loctpouth rpaduk 3aBUCUMOCTH MOIYIS
BEKTOpa HAINIPSHKEHHOCTH MOJIS M MOTEHIMAJA OT PACCTOSIHUSL 10 LIEHTpa LIapuKa.

16. JIBe nepBoHauaIbHO HE3APSHKEHHBIE METAJUNINYECKHE IJIACTUHBI, HAXOASIIUECS B
BaKyyMe€, PacloJIO;KEHbI apajljIeIbHO Ha paccTossHUU 1 MM Apyr ot apyra. OaHoM miacTuHe
coobmmummu 3apsin 100 uKi. Inomans mractun 100 cm’. Haiitn MMOBEPXHOCTHYIO IUIOTHOCTh
3aps/10B Ha 00X CTOPOHAX IUIACTHH.

17. JIBe KOHLIEHTpUYECKHE ChepruuecKue MOBEPXHOCTH, HAXOAAIIHECs B BAKyyMe, UMEIOT
PaBHOMEPHO pacHpeleieHHbIE OAUHAKOBBIE 3apsaabl S MKkKuI. Paguycsl aTux nosepxHocrei 1 n 2
M. HaliTi SHEprHio 31eKTPHUUECKOTO TOJIs, 3aKITIOUEHHYIO MEXKIY STUMH cepamu.

18. Umeetcst 12 anemenTos ¢ DJIC 1.5 B u BHyTpeHHUM conpoTuB-neHuem 0.4 Om
Kaxplii. Kak Hy)KHO COETMHHUTB 3TH 3JIEMEHTBI, YTOOBI MOJYYUTh HAHOOJIBIIYIO CUITy TOKA BO
BHeIHeH nernu, umeromei conporusnenue 0.3 Ou? Kakoit Benmuunsl Oynet Tok? Iloctpoiite
rpaduKyu MOJTHOM, OJE3HOW MOIITHOCTH U MOIIIHOCTH MOTEPb.



denepanpHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YIPEKICHNE
BBICITIIETO 00pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIA TEXHUYECKHI YHUBEPCUTET
Kadenpa obmieit puzuku

ITacnopr J1abopaTopHoii paGboThI

1o qucruruimHe «dusnkay, 2 ceMecTp

1. MeToauka OLEHKH

CTyneHT AOKEH cAaTh MPOTOKOJ U3MEPEHHH U 3alIUTUTh Ja00OPaTOPHYIO padoTy.
3amuTa 1a60paTopHO pabOThl BKIIIOYAET B C€0sl YCTHBIE OTBETHl HA KOHTPOJIbHBIE BOIPOCHI,
npejiaraéMbie CTYACHTaM U3 METOJIUYECKUX ITOCOOUI:

e MexaHuKa H JIEKTPOCTATUKA. BOMPOCH [yIst 32U THI TA0OPATOPHBIX PabOT 1O HU3HUKE :
METOJMYECKHE YKa3aHHs JJIsl BBINOJHSIOMMX JTa00paTOPHBIN MPaKTUKYM MO (Gu3UKe /
HoBocub. roc. TexH. yH-T ; [coct.: A. B. bapano, B. B. JlaBeiaxo, B. B.
Xpucrodopos]. - Hoocubupck, 2011. - 16 c.

e  DIJIEKTPUYCCTBO M MAarHETHU3M : BOTPOCHI JIJIS 3AIMUTHI Ja0OPATOPHBIXPAOOT MO (QUBHKE :
METOJMYECKHE YKa3aHUs Ui CTyJIeHTOB 1-2 KypcoB Bcex (hakynbTeToB / HoBocuo. roc.
TexH. yH-T ; [cocT.. A. B. Bapanos, B. B. JlaBeiiko, B. B. Xpucrodopos]. —
Hosocubupck: U3a-so HI'TY , 2012. — 15 c.

[Iporokon mnaGoparopHOil pabOTBI COCTOMT M3 TUTYJIBHOTO JIMCTAa, OT4YETAa M TpadHKOB,
BBIIIOJIHEHHBIX ~HAa  MWIUIUMETpOBOH  Oymare. @Dopmar JUCTOB MpoTOKOiIa — A4,
OKclepUMeHTalbHbIE JaHHbIe, IpadUKU, PacYeThl U BBIBOJIBI IOITyCKaeTcs 0(OpMIIATh TOJIBKO B
pyKoOnUCHOH popme

bonee mnoapoOHble peKOMEHJAalMK IO MaTeMaTHueckod o0paboTke M MpeACTaBICHUIO
Pe3yNbTaTOB U3MEPEHUS] PUZNUYECKUX BEJIIMYHMH, TIOCTPOSHUIO TaOIHIl, Tpa@UKOB U 0POPMIIEHUIO
IPOTOKOJIa JTAOOPAaTOPHBIX PA0OT M3JI0KEHBI B Ja0OPAaTOPHOM MPAKTUKYyME, NPUBEICHHOM B
paboyeil nmporpaMMme JUCIUIUINHBI.

2. Kpurepum oueHkun
Kaxnas maGopatopHas paboTa OILIGHMBAeTCS B COOTBETCTBUM C TIPUBEACHHBIMH HIKE
KPUTEPUSIMHU.
Pabota cunTaercs HeBBINMOJIHEHHOI eCJTi MPOOEITBbl B TCOPETUIECCKOM COJICPKAHUH Kypca HOCST
CYIIIECTBEHHBIH XapakTep, He0OXOAUMbIe MPAKTHUYECKHWE HABBIKU pabOThl HE C(HOPMUPOBAHBI,
IpPH OTBETE HA BOMPOCHI JOIMYCKAIOTCS MPUHIUMUAIBHBIE OMUOKU. CTyIEHT HE BBITOTHILIT
HKCMIEPUMEHTAJIbHOE HCCIeIOBaHUE, HEBEPHO O(GOpPMUI OTYET WM HE 3allUTUI paboTy Ha
MUHUMAJIBHOM TIEPBOM YPOBHE.
Ornenka cocrasmusiet 0-4 6annos.
Pabora cumTaeTcsl BBINIOJHEHHOW HA MOPOrOBOM YPOBHE, €CIIM TEOPETHYECKOE COJICPIKaHUe
HEOOXOUMOT0 pa3fieia OCBOCHO YaCTUYHO, HO MPOOENBl HE HOCAT CYIIECTBEHHOTO XapaKTepa,
HEOOXOUMBIC TPAKTHYCCKHE HABBIKM pPaOOTBI C OCBOCHHBIM MAaTEpHajJIOM B OCHOBHOM
c(OpMHUPOBAHBI, OIEHKA COOTBETCTBYeT MHUHUMaibHOMY Oamny 1o bPC. Cryaentom
BBITIOJTHEHBI KCIICPUMEHTAIBHBIC HCCIICIOBAHUS, B COOTBETCTBHHU C 3aJaHHEM K J1a00paTOpHOI
pabote, opopMIIeH OTYET, AaHbI MPABWIBHBIE OTBETHl Ha TPU KOHTPOIBHBIX BOIPOCA MEPBOTO
YPOBHSI.
Orenka coctaBmsieT 5 banna.
PaGoTta cumTaeTcsi BBIMOTHEHHOW Ha 0a30BOM YypOBHE, €CIM TEOPETHYECKOE COJEpKaHUE



HEOOXOUMOr0 pa3sjiesia OCBOCHO MOJHOCTHIO, 0€3 MPO0eIIOB, HEKOTOPBIC MPAKTHYCCKHE HABBIKU
paboTBI ¢ OCBOCHHBIM MaTrepuanoM chopMupoBaHbl HemocTaToYHO. CTYIEHTOM BBITIOJTHEHBI
9KCIICPUMCHTAIbHBIC HCCIICJIOBAHUS, B COOTBETCTBHH C 3aJaHHEM K J1abopaTopHOil paboTe,
oopMIIeH OTUET, JaH NPABUIBHBIM OTBET HA KOHTPOJIBHBINA BOIIPOC BTOPOTO YPOBHS.

Orenka cocraBmusieT 7 danna.

PaboTa cunrTaeTcs BBHINIOJIHEHHOW HA MPOABHHYTOM YPOBHE, €CIIM TEOPETHUECKOE COJCPIKAHHE
HEOOXOUMOTr0 pa3Jielia OCBOCHO IOJIHOCTBIO, 0e3 MpoOeoB, HEOOXOAMMBIC MPAKTHUYECKUE
HaBBIKH Pa0OTBHl C OCBOCHHBIM MaTe€pHajoM CPOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIC Y4eOHbBIS
3aJlaHusl BBIMOJIHEHBI, OIIEHKA COOTBETCTBYET MakcuMmaibHOMy Oamry mo BPC. Crynenrom
BBINOJIHEHBI SKCIIEPUMEHTAIILHBIC HCCIICIOBAHUS, B COOTBETCTBUU C 3aJ]aHUEM K J1Ja0OpaTOpHOU
pabote, oopMIIeH OTYET, JaH MPABHJILHBIA OTBET Ha KOHTPOJIbHBIM BOIPOC TPETHETO YPOBHSIL.
Ouenka cocrasirsteT 10 6annos.

Ikaaa ouneHKH

B oOmeii ouenke mo aucHMIUIMHE Oamisl 3a JIAOOpPAaTOPHYIO pPabOTy YUMTHIBAIOTCS B
COOTBETCTBUHM C MpaBHIaMH OaJUIbHO-PEHTHHIOBOM CHCTEMBbI, HPUBEICHHBIMH B padoucii
nporpamMme I1MCHUIIJINHEL.



denepanpHOE TOCYIAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YIPEKICHNE
BBICITIIETO 00pa30BaHUs
«HoBocubupckuii rocy1apcTBEHHBIA TEXHUYECKHI YHUBEPCUTET
Kadenpa obmieit puzuku

ITacnopr J1abopaTopHoii paGboThI

no qucruruimHe «dusnkay, 3 cemecTp

1. MeToauka OLEHKH

CTyneHT AOKEH cAaTh MPOTOKOJ U3MEPEHHH U 3alIUTUTh Ja00OPaTOPHYIO padoTy.
3amuTa 1a60paTopHO pabOThl BKIIIOYAET B C€0sl YCTHBIE OTBETHl HA KOHTPOJIbHBIE BOIPOCHI,
npejiaraéMbie CTYACHTaM U3 METOJIUYECKUX ITOCOOUI:

e Konebanust u BoiHBL. BOmpock! i 3alIUTHI TAOOPATOPHBIX PabOT : METOJ. TOCOOHE 1O
¢usuke mia cryaeHtoB 1 u 2 kypcoB / A. B. bapano, B. B. JlaBeinkos, B. B.
Xpucrodopos. - HoBocubupck : Uzn-so HI'TY, 2014. - 32 ¢

e Omnruka. Bompochl ansg 3amuTel 1ab0paTopHbIX padoT mo ¢usuke. Meronuyeckue
yKa3zaHus.. : yde0.-meron. mocobwe / A. B. bapanos, B. B. JlaBeiakos, B. B.
Xpucrodopos. - : Usnarenscto HI'TY, 2009. - 16 c.

e O@wusuka TBEPHOrO Tenma. Bompockl I 3aIUTHI JTAOOPATOPHBIX PadoOT 1O (H3HUKE.
Metoauueckue ykazanus. : yue0.-meto. mocodue / A. B. bapanos, B. B. Xpucrodopos,
B. B. JlaBbiakoB. - : U3n-s8o HI'TY, 2010. - 16 c.

[Tporokon mnaboparopHOil pPabOTBI COCTOMT W3 THTYJIBHOTO JIUCTA, OTYEeTa WU TPAPUKOB,
BBIMIOJIHCHHBIX ~HA  MWUIUMETPOBOH  Oymare. @Dopmar JUCTOB MpoTOKOida — A4,
DKCTIepUMEHTAIbHBIC JaHHbBIE, TPAQUKH, PACUCThl M BBIBOJIBI IOITyCKaeTCst OpOPMIIATH TOJIBKO B
PYKOIIKUCHOH popme

bonee mnoapoOHble pEeKOMEHIAIMM 10 MaTeMaTH4ecKol o00paboTke U IpeiCTaBICHUIO
pe3yIbTaTOB U3MEPEHHs (PU3MUECKUX BEIMUYNH, TOCTPOCHUIO TabuuL, rpadukoB U ohopMICHUIO
IIPOTOKOJIA JIADOPAaTOPHBIX PabOT M3JI0KEHBI B JAOOPATOPHOM MPAKTUKyME, MPUBEIECHHOM B
paboueil mporpamme JUCHUILIMHBI.

2. Kputepum oneHKH
Kaxxgas naGoparopHas paboTa OLIEHWBAaeTCS B COOTBETCTBUU C TPUBEICHHBIMU HIKE
KPUTEPUSIMHU.
Pabota cuntaercss HeBBINOJIHEHHOM €Cli MTPOOENbl B TEOPETHUECKOM COJIEP’)KaHUU Kypca HOCST
CYIIIECTBEHHBIA XapakTep, HEOOXOAUMBIC NPAKTHUYECKUE HABBIKH pabOTHl HE C(HOPMHPOBAHBI,
IpU OTBETE HA BOMPOCHI JOMYCKAIOTCA MPUHIHUMNHAIbHBIE OMHOKH. CTYIEHT HE BBITOJHUI
AKCIIEPUMEHTAIILHOE HCCIe0BaHUE, HEBEpHO OGOPMIUI OTYET WM HE 3aluTWiI paboTy Ha
MUHUMAJIBHOM TIEPBOM YPOBHE.
Ornenka cocrasiusiet 0-4 6annos.
Pabora cuuTaeTcs BBIMIOJHEHHOW Ha MOPOrOBOM YPOBHE, €CIIM TEOPETUYECKOE COJIep:KaHUe
HEO0OXOMMOT0 pasjiesia OCBOEHO YaCTHYHO, HO MPOOENbl HE HOCIT CYIIECTBEHHOTO XapaKTepa,
HEOOXOIUMBbIC TPAKTUYECKHE HAaBBIKKU pPabOTBI C OCBOEHHBIM MAaTEpUajJoM B OCHOBHOM
chopMupOBaHBI, OIIEHKAa COOTBETCTBYeT MHUHUMaTbHOMY Oamny mo bBPC. Crymertom
BBITIOJTHEHBI KCIIEPUMEHTAIBHBIE HCCIIEIOBAHUS, B COOTBETCTBUHU C 33J]aHHEM K J1a00paToOpHOI
pabote, opopMIIEH OTYET, JIaHBI MTPABWIBHBIE OTBETHI Ha TPU KOHTPOJIBHBIX BOIIPOCA TEPBOTO
YpPOBHSI.
OreHKa CoCTaBIIsIeT S baia.



Pabora cumTaercss BBHIMOJIHEHHOW Ha 0a30BOM YPOBHE, €CIM TEOPETHUECKOE COJep)KaHHe
HEOOXOMMOT0 pasjiesia OCBOCHO MOJIHOCTBI0, 0€3 MPoOesIOB, HEKOTOPHIC PAKTUIYCCKUE HABBIKU
paboTBl C OCBOGHHBIM MaTepHalioM cPOpPMHUPOBaHBI HeAOCTaTOYHO. CTYAEHTOM BBITIOTHEHBI
9KCIIEPUMEHTANIbHBIE MCCIEOBaHUs, B COOTBETCTBHM C 3aJaHHeM K JabopaTtopHoii pabote,
0(OPMIICH OTYET, JIaH MPABUILHBIA OTBET Ha KOHTPOJIBHBIN BOIPOC BTOPOTO YPOBHSI.

OrueHka cocrasisieT 7 bajia.

Pabora cunraercs BHINOJHEHHOW Ha MPOJABUHYTOM YPOBHE, €CIIM TEOPETUYECKOE COJIepIKaHUE
HEOOXOUMOr0 paszfiesia OCBOEHO IOJHOCThIO, 0e3 mpoOenoB, HEOOXOAMMBbIE MNPAKTHUECKUE
HABBIKM Pa0OTHI C OCBOCHHBIM MaTepUAIOM CPOPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIC ydeOHBIE
3aJ]aHUsl BBIIIOJIHEHBI, OLIEHKA COOTBETCTBYeT MakcumanbHoMy Oamny no BPC. Crynentom
BBITIOJTHEHBI KCIIEPUMEHTAIBHBIC MCCIICOBAHNUS, B COOTBETCTBHH C 3aJJaHHEM K JT1a00paToOpHOI
pabote, ohopMIIEH OTYET, 1aH MPABHIBHBIN OTBET Ha KOHTPOJIbHBIN BOIPOC TPETHETO YPOBHSI.
Ornenka cocrasnsier 10 6annos.

HIkaaa oneHKH

B oOmeil onenke mo aucHUIUIMHE Oauibl 3a J1a0OpaTOpHYIO paboOTy YUMTHIBAIOTCS B
COOTBETCTBUU C MpaBuUiIaMH OalNIbHO-PEHTHUHIOBOI CHCTEMBI, MPHUBEACHHBIMH B pabouei
porpamme AUCIUIUINHBL



denepanbHOE TOCyIapCTBEHHOE OI0PKETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICIIETO 00pa30BaHUs
«HoBocubupckuii rocyiapcTBeHHBIN TEXHUUECKUI YHUBEPCUTET

Kadenpa oGmeit pusuku

IHacnopT 3Kk3ameHa
1o aucuuiuinee «®dusmnkay, 3 ceMectp

1. MeToauka OLleHKH

DK3aMeH MPOBOAUTCS B THCHBMEHHOW Qopme, mo Owneram. buner dopmupyercs mo
CIIeTyoIIeMY TIPABIITY: TIEPBBIN BOIPOC BRIOUPASTCS U3 JUana3oHoOB BompocoB 1-14 u 18-31, BTopoii
BOIPOC W3 JMAana3oHOB BompocoB 15-18 m 32-55 (cnmcok BompocoB INpuBeAeH Huke). B xone
9K3aMEHa TpernojaBaTeNb BIpPaBEe 3aaBaTh CTYACHTY JOMOJHUTENBHBIE BOMPOCHI H3 OOIIETO
niepeuns (1. 4). 3agaun MoAOMPaTHCh U3 TECTOB IS 0XBaTa JICKIIMOHHOTO MaTepuala, B YacTH 3a1a4
yJlaJIEHbI BAPUAHTHI OTBETOB.

®dopma HK3aMeHAIIHOHHOT0 OHIeTa

HOBOCHBUPCKU I'OCYJAPCTBEHHBIN TEXHUYECKN YHUBEPCUTET
@axynprer ABTD

Bbuaer Ne
K 3K3aMeHy 110 qucuuruinie «dusnkay

. Borpoc 1
. Bompoc 2.
. 3amaya 1.
. 3amaya 2.
. 3agaua 3.
. 3amaua 4.
. 3agaua 5.

NN kW

YTBepxkaato: 3aB. kadenpoir OD C.A.CtpenbloB
(moamnuce)

(nara)



IIpumep Onera st IK3aMeHa
3K3AMEHAIIMOHHBIN BUIET Nel

1. UaTepdepeHIyst MOHOXPOMAaTHYECKUX BOJIH.

2. PaanoakTUBHOCTh. 3aKOH paJl0aKTUBHOIO pacnaja.

1. ToHkas IIeHKa TOJIUHOMN d ¢ MmoKa3areyieM MPETOMICHUS N> epeorn OCBEIIAETCS CBETOM C JUIMHOMN
BOJIHBI A (yron maneHus juydeir o). Iloctpoiite xon imydel mpu HaOMIOAEHHMM HHTEPPEPEHLHU B
OTPaKEHHOM CBETE M HAIHUILIUTE BBIPAXKECHUE JUISI ONTUYECKON pa3HOCTH XoJa. UTO M3MEHUTCS, eClu
IUIEHKY TIOMECTUTD B CPENY, ISl KOTOPOH <M peow?

2.Ha pemerke ¢ 200 mTpuxoB/CM HPOMCXOIUT TU(PAKLUs CBETAa. DKpaH pacloJiokeH B 3 M OT
pemeTkd. Ha KakoM pacCTOSHMM HaXOJATCS Ha HDKpaHe H300pakeHUs] MAKCHMyMOB HYJEBOTO WU
nepBoro nopsiikos? JlnnHa BosiHbl 0.5 MKM.

3.B Bakyyme HaxomsTcd [Ba HMOKPBITHIX KaJbLMEM 3JIEKTPOJA, K KOTOPHIM MOJKIHOYEH KOHIEHCOP
émrocThio C = 12000 nd. [Tpu AIHTEIHHOM OCBEIICHHAN KaToa cBeToM ¢ acToToit 10" T'ir hoToToK,
BO3HUKIIMIT BHAYase, peKpamaercs. PaGoTa BEIXOZA MEKTPOHOB M3 Kambims A = 4,42:107° k.
Kakoii 3aps npu 5TOM OKa3bIBaeTCs HAa 00KIIaKax KoHaeHcaropa?

4 ITocTaBTe B COOTBETCTBHE ONpCACIICHUIO MAaTCMATUYCCKOC BBIPAKCHUC

Onpenenenne MaremaTHyecKoe BbIpa)KeHUE
a) IJIOTHOCTb BEPOSATHOCTHU 1
) chnl//n
0) ycioBrue HOPMUPOBKH BOJIHOBBIX (DYHKIIUH N
A
*
B) IPUHIIMII CYNEPIIO3UIIH 3) J' vy, dV =0, nzm
b *
I') OPTOrOHAIBHOCTh BOJTHOBBIX (DYHKITHIA 4 J' v, dV =1, n=m
a)__ 0) __ B) r)
5.B arome BOOpoJa BJIEKTPOH MEPEXOJUT C  OJHOIO
EsB 5 HHEPreTUYECKOTO YPOBHS Ha JIPYroi, Kak IMOKa3aHO Ha PHCYHKE.
s P d  Yemy paBHBI HM3MCHEHHs €ro KBAaHTOBBIX uymcen? OmpenenuTtsb
-0,85

JUIMHY BOJIHBI U3JIy4E€HUS, COOTBETCTBYIOLLYIO IEPEXOLY.

-1,51
h=6.62x10"* Ik c, 1 3B=1.6x10" JIx

-3,40 —

-13,6

VYrBepxnato: 3aB. Kadenpoii Crpenbuos C.A.




2. Kpurtepum oneHku

OTBeT Ha 3K3aMEHALMOHHBIA OWJIET CUMTAETCS] HeYy10BJIeTBOPUTEIbHbIM, €CIIU CTYIEHT MpH
MUCbMEHHOM OTBETE Ha BOMPOCHI HE JACT OINpeNeNICHUH OCHOBHBIX IMOHATHH, HE CIOCOOEH
[I0Ka3aTh IPUYUHHO-CIEACTBEHHBIE CBSI3M SBJICHUM, IpPU PEIICHUH 331a4 JIOIyCKaeT
NpUHIMNHATIbHBIE OMHUOKU. CTyeHT HabupaeT 3a KaxX/blii TEOpeTUYeCKHii BOIPOC MeHee 5
6amoB u3 10 BO3MOXKHBIX U 3a perieHue 3a1aun MeHee 10 6amioB u3 20 BO3MOKHBIX.

Ornenka cocrasisget 0-19 6annos.

OTBeT Ha HK3aMEHAIIMOHHBIN OUJIET 3aCUMTHIBACTCS HA MOPOrOBOM YPOBHE, €CIIM CTYJCHT NPH
IIMCbMEHHOM OTBETE€ Ha BONPOCHI JAeT ONPEIEICHUE OCHOBHBIX IOHATHM, MOXKET IOKa3aTb
IIPUYNHHO-CIEACTBEHHbIE  CBA3M  SBJIEHWI, TpU  pEHIEHMM  33Jauyd  JIOIyCKaeT
HETNPUHIUIUAAIBHBIE OUIMOKM, HalpuUMep, BBIYHCIUTENbHbIE. CTYIEHT MOXET OINpPEeTUTh
TUN 33/1a44, PelIaeT 3aJa4dy M0 U3BECTHBIM allrOpPUTMaM, CTYACHT JOJDKEH OTBETUTh Ha 00a
TEOPETHUYECKUX BOMPOCAa M PEIIUTh 3aJaud Ha MOPOTOBOM YpOBHE (HaOpaTh 3a KaXKAbIi
TEOPETHUYECKHI BOIpoc He MeHee 5 0aisioB u3 10 BO3MOXKHBIX U 32 pelIeHHe 3a/1a4 He MEHee
10 6annoB u3 20 BO3MOXKHBIX)

Onenka cocrasiusier 20 6an108.

OTBeT Ha PK3aMEHAIMOHHBIM OHMJIET 3aCUMUTHIBAETCA Ha 0A30BOM YPOBHE, €CIIU CTYICHT IPH
IMUCbMEHHOM OTBET€ Ha BOMNPOCHI (OPMYIUPYET OCHOBHBIC TIOHATHS, 3aKOHBI, JaeT
XapaKTEPUCTUKY NPOLIECCOB, SBJIEHUM, IPOBOAUT AaHAJIW3 IPUYMH, YCIOBUH, MOXKET
NPEJCTaBUTh KadeCTBEHHBIE XapaKTEPHUCTUKU IPOLIECCOB, HE JAOMYCKaeT OMIMOOK TNpHu
pemeHnn 3agad. CTYIGHT JOJDKEH OTBETHTh Ha 00a TEOPETHYECKUX BONpPOCAa U PELIMTH
3amaun Ha 0a30BOM ypoBHE (HaOpaTh 3a KaXKIblii TEOPETUYECKHI BOMpOC HE MeHee 7,5
0amtoB u3 10 BO3BMOXKHBIX U 32 pelIeHne 3aaun He MeHee 15 0aoB u3 20 BO3MOXKHBIX).
Onenka cocrasiusier 30 6an108.

OTBeT Ha dK3aMEHALMOHHBIN OWJIET 3aCUUTHIBACTCS HA MPOJABUHYTOM YPOBHE, €CIH CTYICHT
IIPU MMCBMEHHOM OTBETE Ha BOIIPOCHI IPOBOJIUT CPAaBHUTENBHBIN aHAJIN3 [IOAX0JI0B, IIPOBOJUT
KOMIUICKCHBIN aHaliu3, BBIABISECT MPOOJIEMBI, MpeiaraeT MEXaHH3Mbl pelIeHHs, cnocoOeH
IIPEICTaBUTh KOJUYECTBEHHBIE XapPaKTEPUCTUKH OIPENEIECHHBIX IPOLECCOB, NPUBOAMT
KOHKPETHBIE MPUMEpPbI U3 MPAKTUKH, HE JOMyCKaeT OUIMOOK M CrocoOeH 000CHOBATh BHIOOD
MeTona pemreHus 3amad. CTyneHT OOJDKEH OTBETUTh Ha 00a TEOPEeTHYECKUX BOIpoca M
peLIuTh 3a/laud Ha NPOJABHHYTOM YpOBHE (HaOpaTh 3a KaXKAbI TEOPETHUECKHI BOMPOC HE
MeHee 9 OamnoB u3 10 BO3MOXKHBIX M 3a pelieHHe 3afady He MmeHee 17,5 OamnoB uz 20
BO3MOYKHBIX).

Ouenka cocrasiusiet 40 6ano08.

3. IIxana oneHku

B OGIL[CP'I OLICHKE 110 AUCHUIIIIMHE 3K3aMCHAIITMOHHBIC OB YUYUTBIBAKOTCA B COOTBCTCTBUU C

NpaBUJIaMH  OaJUTbHO-PEHTUHTOBOM  CHUCTEMBI, NPUBEJICHHBIMM B paloueil mporpamme
JUCLUIIINHBL.

e A i

4. Bompocsl Kk 3k3aMeHy 110 JMCHUILVINHE «DPU3HKa»

MarnutHOoe  B3aMMOJEHCTBHE TOKOB. MarnutHoe 1mose. MarHutHasg  HMHIyKOUS.
HanpsikeHHOCTh MarHuTHOTO 10J1. CHUJIOBBIE JIMHUM MarHUTHOTO IOJISL.

3axoH buo-Casapa-Jlamnaca. Pacder mosis KpyroBoro Toka.

3axoH buo-Casapa-Jlamnaca. [Tose npsiMoIMHEMHOTO TOKA.

Cuna Jlopenua. J[BukeHue 3apspKEHHOM YaCTHUIIBI B MArHUTHOM IIOJIE.

Cuna Amnepa. BzanmopelicTBre MpoOBOJHUKOB C TOKOM.

KoHTyp ¢ TOKOM B OJTHOPOJAHOM MarHUTHOM IIOJIE.

Pabora nepemerieHrs IpoOBOJHUKA C TOKOM B MArHUTHOM TIOJI€.

[upkynsnuss BEKTOpa MarHUTHOM HHAYKIMH. 3aKOH IOJIHOTO TOKa. MarHuTHoe mnose
COJICHOU/JIA.



10.

11

12.
13.
14.

15.
16.
17.
18.
19.
20.
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22.
23.
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25.
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27.
28.
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30.
31.
32.
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43.
44.
45.
46.
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48.
49.
50.
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52.
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55.
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Hamaranuusanue Bemecrsa. HamaranueHHOCTs. MarauTHas BOCHPUUMYUBOCTD.
Knaccugukanus maraetukoB. [Ipuposa 1 MexaHu3Mbl HAMAarHUYUBAHUS.

. SIBnenune snekTpoMariuTHON MHAYKIMU. 3akoH Dapanes. [Ipasuno Jlenna. CamonHayKuus.

OJ1C unayKIuH.

NunyktuBHOCTH. B3anmuas unaykuys. THAYKTUBHOCTB COJICHOMA.

OHeprus 31eKTPUYECKOTO MOl DHEPTHSl U INIOTHOCTh YHEPIMM MATHUTHOTO MOJIS.
BuxpeBoe anexkrpudeckoe mnoie. Tok cmemeHus. Cucrema ypaBHeHMH Makcsemia B
WHTETpanbHOU opMme.

KoneGarenbublit kouTyp. Hesaryxaroniye kojae0aHust TOKa B LIETH.
KonebarenbHblil KOHTYp. 3aTyxaromue KoJieOaHus Toka B IIETH.

KonebarenbHblil KOHTYp. BeiHyXIeHHbIe KoJeOaHus ToKa B enu. PeoHaHc.
WuTepdepeHIysi MOHOXpOMAaTHYECKUX BOJIH.

OnTHueckas pa3HOCTb X0/a.

KorepeHTHOCTH BOJH.

WuTepdepeHnys Ha TOHKOM IUICHKE.

Judpaxmust Boas. [punnun Noiirenca-Openens.

Meron 30 @penens.

Hudpaxus @paynrodepa Ha MIETH.

JudpakiponHas pemerka. Y cJI0BUs ITaBHBIX MAaKCUMYMOB U J00aBOYHBIX MUHUMYMOB
Pacnpenenenne MHTEHCUBHOCTH CBETa B TU(PAKIMOHHON KapTHHE OT PEIICTKH.
Pazpemarorias cnocoOHOCTh AU(PAKIIHOHHON peIIeTKH
[Tonspuzanusa ceera. [lonsapu30BaHHBIN U €CTECTBEHHBIN CBET.
ITonspuzanus. 3akoH Mairoca.

[Tonsipuzanus npu otpaxkeHuu. 3akoH bprocrepa.

3akoHsl TemoBoro unydenus. ®opmyna [lnanka.
®otordpdexT. 3akonsl Cronerosa. Dopmyrna DUHIITENHHA.
KopnyckynsipHo-BoTHOBOM yanu3m cBeta. GOTOHBI.
Addexr Komnrona

BosHoBBIE cBOlMCTBAa MUuKpodactull. ®opmyna ae bpois
Judpaxiyst 3JeKTPOHOB.

CooTHolieHue HeonpeaeaeHHocTel I eitzendepra
Bonnosas pynkuus. Ypasuenue lllpennnrepa
CranuonapHoe ypaBHenue llIpenunrepa

JIBuKeHre CBOOOTHOM MUKPOUACTHIIHI

DNEKTPOH B MPSAMOYT0JIbHOM MOTEHIUATBHOM siMe
Paccesnue wactun. TyaHenbHBIN 3 deKT.

AtoM BoJIOpOJa.

[Tpunuun Iaymu.

Pacnipenenenne @epmu-/lupaxa u boze-Olinmreiina.
CB006OAHBIE IIEKTPOHBI B METaJIE

TemnoeMmkocTs TBEpROro rena. GOHOHBI.
Tepmoanekrpuueckuii 3pext

[Tee30anexTpruyeckuit 3QpPexT

[Tuposnextpudeckuii 3pPexT

Dddexr Xomna

SAnepHsle cuibl. DHEPrUs CBA3U ApA.

PannoakTUBHOCTB. 3aKOH palnOaKTUBHOTO pacnaja.
SnepHble peakuuu.



denepanbHOE FOCYAAPCTBEHHOE OOKETHOE 00pa30BaTEIbHOE YUPEIKACHHE
BBICILIETO 00pa30BaHUSA
«HoBocubupckuii rocy1apcTBeHHBIN TEXHUUECKUI YHUBEPCUTET

Kadenpa obmeit pusnku

IMacnopr
pacyeTHO-Ipapu4YeCKOro 3aJaHus

o aucuuiuinie «Pusnkay, 3 ceMmectp

1. MeTtoanka oueHkn
PI'P npoBoautrcs mno TemMaM: MarHMTHOE TII0JIE, JBH)KEHHUE DJJIEKTPUUECKUX 3aps/loB B
AJIEKTPUYECKOM M MAarHUTHOM IIOJISIX, AJIEKTPUYECKHE KoyieOaHWs, EPEMEHHBIM TOK, yIpyrue
BOJIHBI, DJICKTPOMAarHUTHBIE BOJIHBI, MHTEP(EPEHIUs CBETa, TUQPPAKIUS CBETa, MOJSAPH3ALHS
CBETa, TEIUIOBOM m3iyueHue, Gporosddext, kBaHTOBas MeXaHHKa, (PU3MKA aTOMOB M MOJEKYII,
METaJUIbl, MOJYIPOBOAHUKH, (PU3UKA aTOMHOTO sJipa, PaJHOAaKTUBHOCTh, BKIIoYaeT 18 3amad.
Bemmonasiercss muchMenHo. 3ammTta  PI'3  mpoxomutr B yctHoM  Qopme. OrueHuBaercs
IIPaBUJIBHOCTD PEUIEHMs 3a/1a4 U YCTHBIN OTBET IpH 3awute PI'3.
BapuanTs! aiis PI'P npesuiaratorest cryieHTaM U3 yueOHbIX ocoOuit:
1) Ynuepuna H.B. ®dusuka: aekrpoMarHeTusM, ONTHKA, JJIEMEHThI KBAHTOBOM MEXaHUKU:
yuebHoe mocobue./ H. B. Unuepuna, A.A.lllterames. - HoBocubupcek : Mzn-so HI'TY |, 2016.
3) CaBenbeB U.B. COopHUK BOIIpOCOB U 3a1a4 1o oomieit ¢pusuke. — CI16: Jlans, 2005.
4) IIpakTUKyM IO peIIeHUI0 (PU3UUECKUX 3a]au C IPUMEHEHUEM KOMIIbIoTepa. MoJieKyssipHast
¢usuka u repmoauHamuka / [cocT. A. A. lllterames] HoBocubupck: U3zn-so HI'TY , 2016.

B noco6uu [1] mpusenens! npasuiia oopmienus: PI'3. Bapuant ¢popmupyercs o Homepy B
CIIMCKE CTY/ICHTOB B )KYpHAJIE CTAPOCTHI.

®opma 3a1aHNA A1 PACYETHO-TPAPHIECKOro 3aaHus

HOBOCHBUPCKU I'OCYJAPCTBEHHBIN TEXHUYECKN YHUBEPCUTET
®axynpreT ABTD

Bapuant PI'3 Ne

no AucuuninHe Gpusnka
(HauMEeHOBaHUE AUCITUTIIINHBI)

BaAZATA | ittt
BAZATA 2 ittt

2. Kpurtepum oneHku
* PaboTa cumTaercs He BBINOJHEHHOWN, €CIH BBINIOJHEHH He Bce yactu PI'3, mpu pemenun
3aJa4 JIOMYCKAIOTCs MPUHLIMITHAIBHBIE OIIMOKH, CTY/IEHT HaOupaeT MeHee 9 OaoB.
otieHka coctasiseT 0-8 H6anos.

* PaboTa cuuTaeTcs BBIIOJIHEHHON HA MOPOroBOM YpoBHe, ecinu dactu PI'3 BeImoOTHEHBI
(opMasIbHO: CTYICHT JaeT OINpeielieHue OCHOBHBIX IMOHATH, OTpeeNsIeT THII 3a/1a4H, peIIaeT
3aJ1a4y 10 U3BECTHBIM AJITOPUTMaM, CTYAEHT JIOJDKEH peluTh 18 3a1a4 Ha IOPOroBOM YpOBHE
(HabpaThb 3a KaxayIo 3a1auy He MeHee 0,56 OanoB u3 1,11 BO3MOXKHBIX)

Ornenka cocrasiget 10 6annos.



» PaboTa cunTaeTcs BRIMOJHEHHON HA 6GA30BOM YPOBHE, €CITU CTYACHT (POPMYIUPYET OCHOBHBIC
TUIOTE3bl, 3aKOHBI, JA€T XapAKTEPUCTHUKY IMPOIECCOB, SBJICHHM, MPOBOJUT aHAIU3 YCIOBUH,
pemraer 3amavdy Mo M3BECTHBIM aJITOpUTMaM, CTYACHT IOJDKEH pemuTh 18 3amad Ha 6a30BOM
ypoBHE (HaOpaTh 3a Kax1Iyro 3aaauy He MmeHee (.83 6amioB u3 1,11 BO3MOKHBIX).

Omnenka cocrapisiet 15 bannos.

* PaboTa cuuTaeTcs BBIMOJIHCHHONW HAa MNPOJABMHYTOM YpPOBHE, €CIU CTYACHT IOBOJUT
CPaBHUTEILHBIN aHAIU3 TOHATUM, TEOPHUH, MOAXOJO0B, MPOBOJUT KOMIUICKCHBIN aHaIu3,
BBISIBIISIET MPOOJIEMbI, MpejJiaracT MEXaHW3Mbl PEIICHUs, BBIOMpAET ONMTUMAIBHBIA CHOCOO
pelIeHus 3aJadd, CTYACHT JOJDKEH pemuTh 18 3a7a4 Ha MpOABUHYTOM ypoBHE (HaOpaTh 3a
KKyt 3anagy He meHee 0,93 6amioB u3 1,11 BO3MOKHBIX).

Onenka cocraisier 20 H6annos.

3. IIkaaa oueHkKH

B o6meit onenke nmo aucuumirHe Oawisl 3a PI'3 yuuThIBalOTCS B COOTBETCTBHM C NPaBHIAMH
0aNTbHO-PEUTUHTOBOM CHCTEMBI, IPUBEACHHBIMU B pabodeil mporpaMMe AUCIUILTHHEIL.

4. IlpumepHsblii nepedens Tem PI'3

. DIIEKTPOMAarHeTU3M.

. DIIeKTpUIECKHe KojaeOaHusl.

. Bosnbl

. Ontuka

. DIIeMEHTBI KBaHTOBOM (PU3UKHU

. DneMeHTs! (PM3MKU TBEPAOTO Tea
. DNeMeHTHI SAepHON (PU3UKU

~N NN RN

Bapmuanr 1

1. C xakoii cuiaoi B3aMMOJEHCTBYIOT JiBa MapajuleibHBIX NPOBOAHMKA AJUHOU 0.5 M
KaKIbli, 10 KOTOpbIM UAYT TOKU 10 m 40 4 B OJHOM HampaBJIEHUH, €CIU OHU HAXOAATCS B
Bo3ayxe Ha paccrosgHuu 0.5 m? Cpenartb JeTanbHBI PHUCYHOK, Ha KOTOPOM yKa3aTb BCE
BEKTOpBIL. [locTponTh KapTUHY CUJIOBBIX JIMHUKA HHAYKLIUHA MarHUTHOTO TOJIS.

2. IIpoToH, YCKOpEHHBIN pa3HOCTBbIO noTeHHuanoB 250 kB, mposeraer nomepeuyHoe
omHOpoAHOE MarHuTHOEe mosie ¢ mHayknued 0.5 Tn. Tommwmua obGmactu 5 cm. Iloctpoutsb
TPACKTOPUIO IPOTOHA U HANTH YroJl OTKJIOHEHUS OT IEPBOHAYAIILHOTO HAIIPABJICHUS IBUKEHUS.

3. OnpenenuTs 4acToTy COOCTBEHHBIX KOJIEOAHUH KONIEOATENIFHOTO KOHTYpA, KOTOPBIN
COCTOMUT U3 KOHJIEHCATOpa EMKOCTHIO 2 MK®D U KaTymku JiuHou 10 cm u paguycom 1 cm,
conepxauM 500 BuTKOB. CONPOTHBIIEHUEM KATYIIKU MOXKHO MPEHEOPEUb.

4. K konebarenbHOMY KOHTYpPY, COJIEpXKaIeMy ITOCIEeI0BATEIbHO COSANHEHHbIE
KOHJIEHCATOP U KaTYLIKY C aKTUBHBIM COIIPOTHBJIEHNEM, IIOJIKIIOYEHO BHELIHEE IEPEMEHHOE
HaIpsDKEHHE, 4aCTOTY KOTOPOIO MOKHO MEHSTh, HE MEHsIS €ro aMIuTyaAbl. [lpu gacrorax 80 u
120 'y aMmIMTYABI CHITBI TOKA B LIEMH OKa3aJIUCh OJMHAKOBBIMU. OTpeienuTe pe30HAHCHYIO
4acTOTy TOKa.

5. Haiigure pazHocTth (pa3 xonebaHuii ABYX TOYEK, OTCTOSIIIUX OT HCTOYHUKA KOJIeOaHUN
BJI0JIb OcH X Ha paccTostHusAX 10 M u 16 m. [lepuon xonebanuit 0.04 ¢, a ckopocTb
pacnpoctpanenust 300 m/c. [ToctpoiiTe rpaduk BOTHOBOTO IBUKECHHUS.

6. Onpenenure SHEPrUI0, KOTOPYIO 3a BpeMsl | MUHYTY IEPEHOCUT IIJIOCKast
AJIEKTPOMAarHUTHAas BOJIHA, PACIIPOCTPAHSAIOIIASACSA B BAKyyMe Uepe3 IUIOMAKy PaiunycoM 5 cMm,
PacmoJIOKEHHYIO NEPIEHAUKYIISIPHO PACIIPOCTPAHEHUIO BOJIHBI. AMIUIUTY1a HAIIPSYKEHHOCTH
AJIEKTPUYECKOT0 MoJisi paBHa 1 MB/M, a mepro/1 BOJTHBI MHOTO MEHBIIIE BPEMEHHU HA0JIIOICHUSI.

7. Ha myTu nyda, uaymero B BO3AyXe, IOCTaBUJIN CTEKJIIHHYIO TUIACTUHKY TOJIIIMHON 1
cM (mokazarelib npenomiieHus crekia 1,5). Hackoiabko u3MeHUTCs onThyecKas AJIMHa MyTH
Jyda, ecli JTyd MajaeT Ha IacTuHy: 1) HopManbHo; 2) o yriaom 307

8. TouyeuHbIi1 MOHOXPOMATUYECKUM UCTOYHHUK CBETA (JIJIMHA BOJIHBI 638 1)



pacnoJiokeH Ha paccTosHuu 50 ¢y OT mupMBI ¢ KpyribiM otBepetreM 0,3 mm. Haiinure
MOJIOKEHHE HanboJiee yIaleHHOTO OT UIMPMBI MaKCUMyMa OcBeleHHOCTH. [locTpouts rpaduk
pacnpeeseHuss MHTEHCUBHOCTHU BJIOJIb OCH OTBEPCTHSL.

9. EcTecTBEHHBII CBET IPOXOAUT YEpE3 ABa MOJSAPU3ATOPA, YToJl MEXAY INIaBHBIMU
IJI0CKOCTAMU KOTOPBIX 30 rpamycoB. Bo cKkoJIbKO pa3 MU3MEHUTCS MHTEHCUBHOCTD CBETA,
IIPOLIEAIIETO ATY CUCTEMY, €CIIH YTOJI MEKIY TUIOCKOCTSAMU NOJISPU3AaTOPOB YBEIUYUTH B /1B
paza?

10. Onpenenuts TEMIEPATYPY U IHEPTETHUECKYIO CBETUMOCTH a0COIIOTHO YEPHOTO TEIa,
€CJIM MaKCUMYM 3HEPTUHU CIEKTpa U3JIy4eHUsl IPUXOANUTCs Ha AnuHy BosHbl 600 HM. [TocTponTs
rpaduK CIEeKTPaIbHON IUIOTHOCTH U3TY4aTEIbHOM CIOCOOHOCTH MPH 3TOM TemIeparype.

11. Kpacnas rpanuna ¢otosddexra as muaka cocraister 310 um. OnpenenuTs
MaKCUMAaJIbHYIO0 KHHETHUYECKYIO SHEPTHIO (B 3JIEKTPOH-BOJIbTAX) (POTOIIEKTPOHOB H
3aJIepKUBAIOIILYI0 PA3HOCTh MOTEHIIMAIOB, €CIIM Ha LIMHK MaJIaeT yIbTpaduoIeTOBOE U3TyUeHHE
¢ anHo# BostHBI 200 HM.

12. BbluucanTh OTHOLIEHUE BEPOSITHOCTEN HAXOKIAEHUSI SJIEKTPOHA HA IEPBOM U BTOPOM
SHEPreTUYECKUX YPOBHSIX B HHTEPBAJIEC IPOTSHKEHHOCTBIO B YETBEPTH IIMPUHBI KBAHTOBOU SIMBI
Y PaBHOYIAJICHHOW OT CTEHOK OJTHOMEPHOM MOTEHIIUATHHOU SIMBI ¢ a0COTIOTHO
HENPOHUIAEMBIMU CTeHKaMu. mupuHoi 0.20 HM.

13. DnextpoHn ¢ sueprueit 100 5B nagaer Ha 66CKOHEYHO MUPOKUI TOTEHITUATHHBIN
Oapbep BbicoTOM 64 5B. OnpesenuTh BEpOATHOCTH P TOTO, YTO 3IEKTPOH OTPA3UTHCS OT
Oapbepa.

14. DnekTpoH B HEBO30YKICHHOM aToMe BOAOpoaa moxyumi sHepruio 12,1 sB. Ha kakoit
SHEPreTUYecKuil ypoBeHb OH mnepemien? CKOJbKO JIMHUM CIIEKTpa MOTYT HU3IYyYUTHCS IIpU
Nepexoie MEKTPOHA Ha OoJiee HU3KHE YHEPreTHUYecKrue ypoBHU? BRIUUCIUTE COOTBETCTBYIOIINE
JUIMHBI BOJIH.

15. Onpenenuts riayOuHY NOTEHIIMAILHON MBI JIUTUS TIPU a0COTIOTHOM HYJIE
TeMIepaTyphbl, eciii paboTa BBIX0Ja AJIEKTPOHOB Ui Hero paBHa A = 2.33B, moTHoCTh o =534
kr/M°, MonsapHas Macca 1 = 0.0069 kr/Momb., C4UTaTh, UTO YHCIO CBOGOIHBIX HTEKTPOHOB PABHO
YHCIly aTOMOB.

16. KpemnueBas miactuHa IUpUHON b = 2.0 cM OMeNIeHa B OJJHOPOJHOE MarHUTHOE
nosie ¢ uaayknueit 0.1 Ti nepneHANKYISIpHO JIMHUASAM MarHUTHOM MHAYKIUH. XOJUIOBCKAs
pasHocTh noteHnuanoB 0.368 B Bo3HMKaeT Ha rpaHsAX MJIACTHHBI IPU IPOTEKAHUU TOKa
II0THOCTBIO 0.5 A/MM? BIOMb MIacTHHBL. ONpeneTHTh KOHIEHTPALNIO HOCUTEIei 3aps/ia.

17.

7 Slpo mIyTOHus Sig Pu wcnbiTano mecTs nocieaoBaTeabHbIX allb(a-pacnanos.
HanucaTp nienouky siA€pHbIX TPEBPALEHUH C yKa3aHUEM BCEX XapaKTEPUCTUK Mpolecca
(MaccoBbIe U 3apsI0BbIC YHCIIA, 0003HAYCHUSI XUMUYECKUX JIEMEHTOB).

18. B kpoBb yeloBeka BBeNM HeOONIBIIOE KOJIMYECTBO PAcTBOpa, cojepxkamero Na’*
3 N
akTuBHOCTBIO 2100 bx. AxTUBHOCTH | cv® KpOBM, B34TOM 4epe3 MATh 4acoB MOCJE 3TOTO,
) 3 )
okazayiack paBHoi 0,28 bk/cm’. Halitu 00beM KpoBHU YeIOBEKa.



