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PABOYASI [TPOTPAMMA YUYEBHOU JTACITATITAHBI

duzuxka

Ob6pasoBatenbHasa nporpammva: 09.03.02 MHpopMaLMOHHbIE CUCTEMbI U TEXHOMIOTMK, MPODUIIb:
VH(hopmaLMOHHbIE CUCTEMBI B MPOMBILLIEHHOCTU U BU3Hece

Kypc: 12, cemecTpbl : 123
PakynbTET aBTOMATUKM W BbIYUCIUTENbHOW TEXHUKN,

No

Bupg geatenbHocTn

1

Bcero 3a4eTHbIX efuHULY
(KpeauTtoB)

Bcero yacos

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

JNekumm, yac.

MpakTnyeckune 3aHATUA, Yac.

NabopaTtopHble 3aHATUA, Yac.

13 HNX B aKTVUBHOIA 1
VHTEPaKTMBHOI (hopMe, Yac.

ATTECTaums, yac.

KoHcynbTaumm, vac.

10

CamocTonTefibHas paboTa, yac.

11

Buabl camocTosTenbHO paboThl
(KypcoBoi1 NPOeKT, KypcoBas
paboTa, PI'3, noarotoBka K
KOHTPO/bHOW paboTe)

12

Bug aTTecTaumm

CemecTp

1 2 3
2 5 5
72 180 | 180
45 133 | 133
0 54 (54
36 44 |44
0 18 |18
0 16 |2
2 2 2
7 15 |15
27 47 |47
KOHTP.[ P3| PI"3
3 2 |9
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Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWW (pefepasibHOro rocyapcTBeHHOro 06pa3oBaTe/ibHOro
CTaHAapTa BbicLLero obpasoBaHus No HanpasneHuo (cneynanbHocTu): 09.03.02 NHgopMaLMOHHbIE CUCTEMBI
N TEXHOMIOTUN

& OC BBefeH B aeinctame npmkasom Ne219 ot 12.03.2015 ., gata ytBepxaeHms: 30.03.2015 .

MecTo AucumnvHbI B CTPYKTYpe yuebHoro nnaHa: biok 1, 6a3oBas

Pabouas nporpamma paspabotaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaBieHNIo
(cneumansHocTh): 09.03.02 VIHhopMaLMOHHbIE CUCTEMbI U TEXHO/IOMUN

Pa6ouasi nporpamma o6cy»/ieHa Ha 3acefjaHnm Kadeapbi

O®, npoTtokon 3acepaHuns Kadegpbl Ne9 ot 20.06.2017

YTBepXaeHa Ha coBeTe (paky/bTeTa aBTOMaTUKM 1 BbIYUCIUTENbHOM TEXHUKK, NPOTOKON Ne 6 oT 21.06.2017

Mporpammy paspaboTan:
npodeccop, 4.0-M.H. LUTbirawes A. A.
3aBepyrownii kageapoii:

[OUEHT, K.T.H. CTpenbros C. A.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

npodeccop Nyxxos B. U.



1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1

Komnemenyus @1oC: OIIK.2 cniocod0HOCTH HCIOTH30BATEH OCHOBHBIE 3AKOHBI €CTE€CTBeHHOHAYTHBIX
AUCTHILIAH B IIPodeccHoHAILHOH JeITeIbHOCTH, TPAMEHITH MEeTOTbI MATEMATHIECCKOT0 AHATIN3A 1
MO/I¢/INPOBAHUS, TCOPETHIECKOr0 H SKCIEPAMEHTAILHOI0 HCCIICIOBAHNS; ¢ YaCHIU C1e0VIOMUX Pe3YTbmanos

obyuenusn:

32. 3HaTb OCHOBHbIE 3aKOHbI (IU3VKU, SBSOLLMECS 6A30BbIMM /151 PELLEHUs 33aa4 NPOeCCUOHaLHO

[eATeNnbHOCTU

33. 3HaTb OCHOBHbIE MOHATUA N 3aKOHbI XMW, 3aKOHOMEPHOCTN NPOTEKAHNA XUMNYECKMX MPOLECCOB;
CBOICTBA, HAa3Ha4YeHUe N 061aCTV NPUMEHEHNSA OCHOBHbIX XMMMUYECKMX BELLLECTB U MX COEUHEHWI

36. 6a30Bble 3HAHWS (hyHAAMEHTA/TbHLIX pPa3fenos PU3MKN B 06beME, HEO6XOAMMOM A5 OCBOEHUS

(hM3NYECKMX OCHOB B 06/1aCTV NPOECCUOHAIbHOM AEATENbHOCTU

y1. BbI6MPaTL NPOCTENLLINE MOAENMN (U3NYECKIX 06BEKTOB 1 MPOLIECCOB

y6. YMETb yCTaHaB/IMBaTb B3aMMOCBA3b (*JyH,aneHTaﬂbeIX 3aKOHOB X1Mnn c (bI/ISI/IKO-XVIMI/ILIECKI/IMI/I
ABNEHNAMM AN OOBSICHEHWS U NPOTHO3MPOBAaHUS HaNpPaBIeHUS XMMUYECKMX NPeBPaLLEHWIA

2. TpeboBaHust HI'TY K pesynbTaTaM 0CBOEHUSI ANCLUMNHbI

Tabnunua 2.1

Pe3ynbTaTbl U3yUYeHUSI AUCLMUNINHBI MO YPOBHAM OCBOEHUS (MMETb
npeacTaBrieHne, 3HaTb, YMeTb, BNaeTh)

dopMbI opraHmnzaumm
3aHATUIA

du3nka

OlNK.2.y1 BbIGMpaTb NpocTeliLLe MOAENN (PU3NYECKMX 0OBEKTOB M MPOLLECCOB

1.Be16UpaTe mpocTelimme Mo e (GU3NIECKAX 00BEKTOB U IIPOIECCOB

Nekumm; MNpakTUyeckme 3aHATUS,
JTabopaTopHble paboThl;
CamocToaTenbHas paboTa

OrlMK.2.32 3HaTb OCHOBHbIe 3aKOHbI (PU3NKWN, ABSOLLMNECA 6a30BbIMU [/15 peLleHuns 3ajad

NPOogheccMoHaIbHON AesATeNbHOCTU

2.3HATh OCHOBHBIC 3aKOHEI (pPIBI/IKH, SIBJIAFOTITHECS 6a30BBIMHU AL peIICHUS 3a Jlat
HpO(.I)eCCI/IOHaIILHOf/'I JACATCIBHOCTHA

MpaKTUyecKme 3aHATUS;
JlabopaTopHble paboTl;
CamocTosTenbHas paborta

OlMK.2.33 3HaTb OCHOBHbIE MOHATUA N 3aKOHbI XMUW, 3aKOHOMEPHOCTU MPOTEKaHUA
XUMNYECKMX MPOLLECCOB; CBOMCTBA, Ha3HayYeHe 1 06/1acTy NPUMEHEHNS OCHOBHbIX

XNMNYECKUX BELLECTB N UX COG,D,I/IHGHVIVI

3.3HaTh OCHOBHBLIC TIOHATHS U 3a KOHBI XHUMHWH, 3d KOHOMEPHOCTH IIPOTCKaAHUA
XUMHHICCKHUX IIPOIECCOB, CBOi/JICTBEI, Ha3HavYeHne u 001acT IIPUMEHCHMA OCHOBHBIX
XUMHYECKHX BEIIECTB U UX COe JUHEHUMN

Nekuymn

OlK.2.36 6a30Bble 3HaHNA PyHAAMEHTa/IbHbIX Pa3fenoB (PU3NKN

B 00BbeMe, He06X0AMMOM

[151 0CBOEHUS (PM3MYECKMX OCHOB B 06/1aCTU NPOGECCUOHA/IbHOW AeATENIbHOCTH

4.6az0BBle 3HaHMS (DyHIAMEHTANBHEIX pa3fieloB Gu3nkn B 0ObeMe, HeoOX0[IMOM
JUIsL OCBOCHMS! (DH3UHIECKUX OCHOB B 00IaCcTH NMPoQecCHOHAIBFHON e TeIbHOCTH

Nexumu; MNpakTUYecKue 3aHATUA

OlMK.2.y6 ymeTb ycTaHaBNMBaTb B3aMOCBS3b (DyHAAMEHTa/IbHbIX 3aKOHOB XUMWUW C
(HM3NKO-XUMUYECKUMWN SABNEHUSMU 7151 06bSICHEHMS 1 NPOrHO3MPOBaHMSA HanpaB/eHUs

XUMUYECKNX NPeBpaLLeHuii

S.YIVIGTB yCTaHaBIINBaTh B3aHUMOCBS3b beHI[aMGHTﬂJ'H:H])IX 3aKOHOB XMMHWH C
CI)HBHKO-XHI\/II/III(?CKI/IMI/I SABJICHUAMHA JJTA OOBSICHEHHS 1 IIPOTHO3HPOBaHHA
HaIlpaBICHUS XUMHAICCKUX HpEBpa]llﬂH_I/Iﬁ

Nekunn

3. CofiepykaHuie 1 CTPYKTypa y4e6HO AUCUMNANHbI

Tabnuua 3.1
CcbINKM Ha
o AKTUBHbIE
Tembl nekuumn Yachbl pe3ynbTaThbl YyebHaa aesATeNlbHOCTb
bopMblI, yac.
00y4YeHuns

CemecTp: 2

AnpakTuueckas equHMuAa: MexaHuKa




1. KnHematumka matepuanbHOM
TOYKM, CPEAHSA U MTHOBEHHAA
CKOpOCTb, Npeobpa3oBaHms
Fanunes. YckopeHue. BEKTOPHBIN,
KOOPAMHATHBIV U "ecTeCTBEHHbIN"
Croco6bl ONUCaHNA ABUKEHUS.

1,34

CnyLLaeT nekuuto, aHanusnpyer,
3aMucbIBaeT CyLLIECTBEHHOE

2. Macca. Cuna. 3akoHbl HbloTOHA.
Mmnynbc yacTtuubl. imnynsc
cucTembl YacTu. OCHOBHOE
ypaBHeHVe AMHAMUKMK. 3aKOH
coxpaHeHuns umnynsca. LieHTp
MacC CUCTEMbI YacTuL, 3aKoH
[BWKeHWA LeHTpa macc. Cucrtema
LeHTpa NHepLmu.

1,34

CnywaeT NeKuuio, aHaI3NpYeT,
3anycbIBaeT CyLLECTBEHHOE

3. PaboTta 1 MOLLHOCTb.
MoTeHLManbHbIe CUSb.
KuHeTnyeckas aHeprua u
noTeHuuabHas aHeprus. 3akoH
COXPaHeHMs MOHOIA
MeXaHW4ecKOoW 3Heprum CUCTEMBI.
ABCONMOTHO YNPYrnii 1 abConTHO

Heynpyrvi yaapbil.

1,34

CnywaeT NeKuuio, aHaI3NpYeT,
3anycbIBaeT CyLLLECTBEHHOE

4, KuHemaTunKa BpaLiaTesisHoro
[BVXeHWS. BeKTOopbl YrioBo,
NIHENHOW CKOPOCTU M YCKOPEHMUS.
MOMEHT MHepLuy TBEPLOrO Tena.
Teopema LLITeiHepa

1,3,4

CnyLiaeT NeKkuuto, aHamsnpyer,
3anmnCcbIBaeT CyLLECTBEHHOe

5. JMHaMuMKa BpaLlaTenisHoro
LBWKeHNUA. MOMEHT cur,
ypaBHeHVEe JMHAMUKM
BPALLATe/IbHOTO ABUXKEHUS.
MOMEHT nmnynbca YacTuLpbl 1
CUCTEMbI YacTULl. 3aKOH
COXpaHeHMst MOMeHTa UMNY/ibCa.
DHeprua BpaLLlaTesisHoro
LBUKEHWS.

1,3,4

CnywaeT NeKuuio, aHaIN3NpYeT,
3anyCcbIBaeT CyLLLECTBEHHOE

6. HemHepuwmanbHble CUCTEMDI
oTcyeta. Cunbl MHepumn. Cuna
Kapuonuca. MexaHuka Ten
nepeMeHHOR Maccbl. PeakTvBHas
cuna.

1,34

CnyLaeT NeKkuuto, aHamsnpyer,
3aMucbIBaET CyLLECTBEHHOE

AnpakTtudeckan egnHmua: MexaH

NyecKune KonebaHus

7. KonebaTtenbHble NPOLIECChI.
XapaKTepucTUKN KonebaHwia.
Mogenb rapMoOHUYeCcKoro
ocumnnsaTopa. MaremaTuyeckuii n
(OM3NYECKUIA MASITHUKMN.
[nddepeHumansHoe ypaBHeHME
KonebaHWii 1 ero peLLeHune B
KOMM/IEKCHOM U
TPUrOHOMETPUYECKOI hopMe.
CB060AHbIe 3aTyXatoLLme
KonebaHwus, 1OB6POTHOCTb.
LnddepeHupmansHoe ypaBHEHME
3aTyxaloLmx KonebaHuii 1 ero

peLleHue. JeKpemMeHT 3aTyXaHus.

1,3,4

CnywaeT NeKuuio, aHaIN3NpYeT,
3anyCcbIBaeT CyLLlECTBEHHOE




8. BbIHYXXleHHble KOnebaHus.
3aBMCMMOCTb 4acTOTbl KonebaHWii
OT YacTOTbl BbIHYXAAOLLEW CUTbI.
fiBneHne pesoHaHca. CnoxxeHuve
Kone6aHWii 0AHOro Hanpa./eHns ¢
paBHbIMW 1 B/IM3KMMI YacToTaMu,
OueHuns. MeTop BEKTOPHbIX
Avarpamm, HaxoXxaeHue
amnanTyasl 1 HavyanbHO hasbl
pe3yNbTUPYHOLLEro KonebaHms.
CnoxeHue B3aMMHO
nepneHANKYNApHbIX KonebaHwuii.

1,34

CnywiaeT NeKuuto, aHam3npyer,
3anucbIBaET CyLLECTBEHHOE

AnpakTtudeckan egnHmya: OCHOB

blpenﬂTMBMCTCKOM

MeXaHUKN

9. OCHOBbI PeNATUBUCTCKOIA
MeXaHWKU

0 2

1,34

CnyLuaeT NeKUMIo, aHanM3npyer,
3anuncbIBaeT CyLLECTBEHHOE

AnpakTuueckas equHMLA: MonekynsipHas (CTaTucTu

yecKas) pusmka n TepmMogmMHamMmKa

10. Makpockonunyeckas cuctema.
MWKpO- 1 MaKpoCKonun4yeckme
napameTpbl CUCTEMbI;
CTaTUCTUYECKNIA 1
TePMOLMHaMUNYECKNIA MeTOpb!
Onu1caHnsa CBOWCTB MaKPOCUCTEMbI.
COoCTOAHWA 1 NMPOLIECCHI.

1,3,4,5

CnyLwaeT NeKuuio, aHaN3NpyeT,
3anyCcbIBaeT CyLL|ECTBEHHOE

11. KnHeTnyeckaa teopus
naeanbHbIX rasos. [lasneHue n
Temneparypa ngeansHoro rasa.
OcHOBHOE ypaBHeHue
MOJIEKYNIAPHO-KNHETNYECKOA
Teopuu ra3os. OnbITHbIE 3aKOHbI
nfeasnbHOro rasa.

1,3,4,5

CnywaeT NeKuuio, aHaN3NpyeT,
3anyCcbIBaeT CyLL|eCTBEHHOE

12. Yucno creneHei cBobopl
MOJEKy bl PacnpefeneHve
3Heprun no cTeneHsM cBo6oAb!.
BHYTpeHHAa aHeprus rasa
MHOr0aTOMHbIX MOJIEKY/I.

1,3,4,5

CnywaeT NeKuyio, aHaI3NpYeT,
3anyCcbIBaeT CyLLLECTBEHHOE

13. lepBoe Havano
TepmMoAMHaMUKK. PaboTa rasa npm
N3MeHeHW ero obbema. Tensora.
TennoemkocTb. 3onpoLecchl B
pamKax nepsoro Havana
TepMoAUHaMUKK. AanabaTnyecKunin
npoLecc. Y paBHeHNs aanabarbl.

1,3,4,5

CnywaeT NeKuuio, aHaI3NpYeT,
3anycbIBaeT CyLLLECTBEHHOE

14. Umnknbl. ObpaTrMble 1
HeobpaTVMble npoLecchl. MoHATHe
3HTPONUN. 3aKOH BO3pacTaHWs
3HTponun. BTopoe Havano
TepMOANHaAMUKN. TpeTbe Hayaso
TepMoanHaMUKW. Tennosble
ABurateniv 1 XonoaunbHble
mMawnHbl. KMA4. Lnkn KapHo.

1,3,4,5

CnywaeT NeKuuio, aHaI3NpYeT,
3anycbIBaeT CyLLLECTBEHHOE

15. PacnpepaeneHve Makceenna ans
CKOpOCTel MOJIEKY .
CpepgHekBagpaTnyHas CKOPOCTb
MONEKYN, cpefHeapudmeTUyecKas
1 Hanbosee BepOATHasA CKOPOCTY
Monekyn. PacnpegeneHue
bonbumaHa. bapomeTpuyeckas

(hopmyna

1,3,4,5

CnywaeT NeKuyio, aHaI3NpYeT,
3anycbIBaeT CyLLLECTBEHHOE




16. KnHeTuyeckue asneHuns. [nmHa
cBobogHoro npobera. Auddysus,
TennonpoBOAHOCTb, BA3KOCTb.
#BneHna nepeHoca B NpMpoe v
TEXHUKe.

2 1,3,4,5

CnywaeT NeKuuio, aHaI3NpYeT,
3anycbIBaeT CyLLECTBEHHOE

AupakTundeckaa eguHnLa: SMeKTpocTaTmKa u

MOCTOSAHHbI TOK

17. dnekTpocTatmka. 3aKoH
KynoHa. Hanps»eHHOCTb
aneKTpuyeckoro nons. MNone
TOYeyHoro 3apsga. MNpuHumn
Cynepnosnummn nonen.
DNeKTPUYECKOe None AUnons.

2 1,34

CnywaeT NeKuuio, aHaI3NpYeT,
3anyCcbIBaeT CyLLLECTBEHHOE

18. MNoTok BekTOpa. Teopema
["aycca B MHTerpanbHol n
andhhepeHumanbHOM hopmax.
MprMepbI BbIMNCNEHNS
HanpsKeHHOCTe nonei ¢
NOMOLLb0 Teopemsbl [Maycca.

4 1,34

CnywaeT neKuuio, aHaI3NpyeT,
3anycbIBaeT CyLLLECTBEHHOE

19. PaboTa no nepemMeLLeH1Io
3apsga B nose. MoTeHUanLHOCTL
3/1IEKTPOCTATUYECKOrO MOoSIS.
Teopema 0 LMPKyNaumMy BeKTopa
HanpseHHOCTW. [loTeHuman
3/1IEKTPMYECKOrO Nons, PasHOCTb
NOTeHLNANO0B, 3KBUMOTEHLMaNbHbIE
NOBEPXHOCTW. HanpsXeHHOCTb Kak
rpagueHT noTeHumnana.

4 1,34

CnywaeT neKuuio, aHaI3NpyeT,
3anyCcbIBaeT CyLLLECTBEHHOE

20. [naneKTpuKN B 3N1EKTPUYECKOM
none. Monapusaums 4M3NeKTPUKOB.
MoBeaeHMe AUMNONA BO BHELLHEM
3NeKTpuyeckom norse. Bektop
nonspusauuun. Bektop
3/1IEKTPUYECKOTO CMELLIEHNS.
Teopema ["aycca ans BeKTopa
3/IEKTPUYECKOr0 CMELLIEHNS.

CnyLLaeT nekuuto, aHanm3npyer,
3aMuCbIBaEeT CyLLIECTBEHHOE

21. MNMpoBOLHUKM B
3/1IEKTPOCTATNYECKOM MOJIe.
lMoBepXHOCTHbIE 3apAabl.
AneKTprnYecKoe nose B 06beme
NPOBOAHMKA. DNEKTPUUECKOE Nose
Y NMOBEPXHOCTU MPOBOAHUKA.
KoadhdpunumeHTbl eMKOCTA 1
B3aVIMHOI eMKOCTW MPOBOAHWKOB.
KoHpgeHcaTopbl. EMKOCTb
KOHJeHcaTopa. dHeprus
B3aMMOZENCTBUSA 3NEKTPUYECKMX
3apaf0B. DHeprus 3aps>KeHHOro
KoHAeHcaTopa. MN0THOCTb 3Heprum
3/1IEKTPOCTATUYECKOr0 Moss

CnyLlwaeT NeKUuio, aHaU3NpYeT,
3anycbIBaeT CyLL|eCTBEHHOE




22. MOCTOAHHBIV 3N1eKTPUYECKIIA
TOK. Cuna 1 NIoTHOCTb TOKa.
3akoH Oma B MHTerpasbHol u
AvddepeHLmanbHo hopme.
Pa6oTa 1 MOLHOCTb TOKa. 3aKOH
xxoynsa - NleHuya. CTOpoHHMe
cunbl. 3A4C. 3akoH Oma ang
Heo4HOPOLHOr0 y4acTKa Lienu.
HanpsieHne 1 pasHOCTb
noTeHumanos. MNpasuna Kupxroga.

1,4

CnywaeT NeKuuio, aHaIN3NpYeT,
3anuCcbIBaeT CyLLLECTBEHHOE

23. Knaccuyeckas Teopus
npoBoANMOCTN. HeoMmnyeckune
NPOBOAHVKM. [oHATME
BO/IbTAMMEPHOW XapaKTepUCTUKMN.
CBepXxnpoBOANMOCTb.

1,4

CnywaeT NeKuuio, aHaIN3NpYeT,
3anuCcbIBaeT CyLLLECTBEHHOE

CemecTp: 3

AvpakTnyeckas eanHMLA: DNeKTPOMarHeTU3m

24. BeKTOp MarHUTHOM MHAYKLUN.
MarHuTHoe none ABVXyLLerocs
3apaga v NPOBOAHKKa C TOKOM.
®opmyna buo-Casapa-Slannaca.
PacueT nosneii, co3gaBaeMbix
NPAMONHENAHBIMUN 1N KPYTOBbIMU
NPOBOAHMKaMUN C TOKOM.

1,4

CnywiaeT NeKkuuto, aHamsnpyer,
3anucbIBaeT CyLLECTBEHHOE

25. Teopema 0 UMpKynaumm
BEKTOpa MarHUTHOW UHAYKLMN.
PacueT nosneii BHyTpX coneHouaa un
Topoua. PacnpeseneHue
MarHWTHOr o Moss B CeYeHUN
Kpyrnoro nposogja C TOKOM.

1,4

CnywaeT NeKuuio, aHaIN3NpYeT,
3anyCcbIBaeT CyLLlECTBEHHOE

26. B3anmopeictane
napannienbHbIX NPOBOAHUKOB C
ToKOoM. Cuna Amnepa. Cuna
JlopeHua. MarHuTHbIA MOMEHT
KOHTypa ¢ TOKOM. MexaHU4ecKuia
BpAaLLIAKOLLIMIA MOMEHT,
[ENCTBYIOLLMIA HA KOHTYP C TOKOM
B O4HOPOAHOM MarHWTHOM MoJe.
MarHuTHbIlA NOTOK. Teopema
"aycca gns MarHUTHOIO NONS.
PaboTa no nepemeLLeHnI0
NPOBOAHWKOB C TOKOM B
MarHUTHOM MoJie.

1,4

CnywaeT NeKuuio, aHaI3NpYeT,
3anyCcbIBaeT CyLLECTBEHHOE

27. MarduTHbIn MOMEHT aToma.
MarHuTHOe rorse B BELLECTBE.
MarHuTHas NPOHNLLaeMOCTb
Ycnosus Ans nons Ha rpaHuLe
pasfena fByX MarHeT1KOB.
MapamarHeTnku, guamarHeTuku,
(heppoMarHeTuKu,
aHTuheppoMarHeTukm. Mnctepesunc
B (peppomMarHeTuKax.

1,4

CnyLiaeT NeKuuto, aHam3npyer,
3anucbIBaeT CyLLECTBEHHOE

28. FBneHne 3NeKTPOMarHUTHOM
NHAOYKUMM Buxpesoe
3M1eKTPUYECKOe nosie. 3aKoH
3N1eKTPOMarHUTHOW UHAYKLUN
®apages. Npasuno JleHua.

1,4

CnywaeT NeKuuio, aHaIN3NpyeT,
3anuCcbIBaeT CyLLLECTBEHHOE




29. fBneHne camonHAYKLUMN.
VHAYKTUBHOCTL MPOBOAHUKA U
coneHounpa. lNepexopHole
NpOLLeCcChbl NPY BKOYEHUN 1
BbIK/IIOYEHMN TOKA B
3NeKTpuUYecKo uenv. Bpems
penakcauun. B3avnmHas UHAYKUWA.
TpaHchopmatop. SHeprus
MarHWTHOro noJsis.

1,4

CnyLlaeT NeKLU0, aHaNU3NpYeT,
3anuCcbIBaeT CyLL|eCTBEHHOE

30. Cuctema ypaBHeHUA
Makcsenna gns
31eKTPOMarHUTHOIO NoNs B
WHTErpasibHou v
anddepeHUmanbHol opMe.
MMoHATHE O TOKe CMeLLEHMS.
KBasucTauoHapHoe NpuovmkeHue.
MeTogp! peLeHns ypaBHEHWI
Makcsesina. ONeKTpomMarHUTHbIE
noTeHumasbl.

1,4

CnywaeT NeKuuio, aHaN3NpYeT,
3anuCcbIBaeT CyLLLeCTBEHHOE

AnaakTuueckas eanHULA: NeKTPOMarHUTHbIe Kone6aHust

31. DneKkTpuyeckne
KonebaTtenbHble NPOLEecChl.
XapaKTepucTUKN KonebaHwia.
Koneb6aTtenbHbIli KOHTYP.
MpeobpasoBaHmMst SHEpPrmn.
3atyxaroLme KonebaHus.
L06pOTHOCTD.

1,4

CnywwaeT NeKuuio, aHaN3NpYeT,
3anuCcbIBaeT CyLLLeCTBEHHOE

32. BbIHYX[leHHble 3N1eKTpuYecKume
Koneb6aHus. MepeMeHHbIN TOK.
MeTOZ BEKTOPHbIX Auarpamm.
Pe30HaHC TOKOB, Pe30HaHC
HanpsHKeHW.

1,4

CnywaeT NeKuuio, aHaIN3NpYeT,
3anyCcbIBaeT CyLLLECTBEHHOE

JnpakTudeckas eanHuua: BonHb

33. BonHOBbIe MpoLecesl.
O[HOMepHOe BOJTHOBOE ypaBHEHWE
1 ero peleHne. BonHosoe uncno.
3atyxaHwue BoSIH. HapacTaHue
aMnanTyabl BO/IH B aKTUBHBIX
cpefax. BonHoBbIe NakeTbl.
®da3zoBas 1 rpynnosast CKOPOCTH.

1,4

CnywaeT NeKuuio, aHaI3NpYeT,
3anyCcbIBaeT CyLLECTBEHHOE

34. AKycTuka. AKyCTUYecKue
BOJIHbI B ra3006pasHbIX, XUAKNX U
TBepAbIX cpefax. CKopocThb 3ByKa.
3artyxaHue ynpyrux BosH.
VIHTeHCMBHOCTL 3BYKa, Aeuunben.
UacTOTHbIN CNEKTP 3BYKOBOr0
CuUrHasia. Y nbTpassykK, MH(Pa3ByK.

1,4

CnywaeT NeKuuio, aHaI3NpYeT,
3anycbIBaeT CyLLECTBEHHOE

35. OMeKTPOMarHUTHbIE BOJHbI, UX
OCHOBHbIe CBOICTBa. MOTOK
3Hepruu, BekTop MoiTuHra.
Mepesnaya 3neKTPO3IHEPrnN BAOSb
NMPOBOAHMKOB C TOKOM. 351yyeHue
3MIEKTPOMArHUTHbIX BOJTH.
JnnonbHoe nsnyyeHue. bamxHas,
NPOMEXXYTOUYHAsA N JaSIbHASA 30HbI
n3nyyeHus. l'puem BOSH.
AHTEHHbI.

1,4

CnywaeT NeKuuio, aHaI3NpYeT,
3anycbIBaeT CyLLLECTBEHHOE

AnpakTuyeckas egmHMLa: BonHoBas onTuka




36. M'eomeTpuyeckas 1 BONHOBasA
onTuka. ViHTeptepeHL s BOSH.
lMoHATWe KorepeHTHOCTUW. Pacyet
NHTeP(ePeHLMOHHON KapTUHbI OT
[BYX KOFepeHTHbIX NCTOYHWKOB.
OnTnyeckas AnvHa NyTu.
VHTepdepeHLms cBeTa B TOHKMX
MEHKaxX.

1,4

CnywaeT NeKuuio, aHaI3NpyeT,
3anyCcbIBaeT CyLLLECTBEHHOE

37. MpuHupmn lMolireHca-dpeHens.
MeTog 30H ®peHens. Audpakuns
®peHens Ha KpyrioMm oTBepcTUmn v
ancke. Andpakumsa dpayHrogepa
Ha LWenm 1 AndpakLoHHOM
peLUETKe.

1,4

CnyLLaeT nekuuto, aHanusnpyer,
3anucbIBaeT CyLLIECTBEHHOE

38. MNMonapusaumsa ceeta. 3aKOHbI
bptocTepa 1 Mantoca. Aucnepcus
cBeTa. BonokoHHasa onTuka.

1,4

CnywaeT NeKuuio, aHaIN3NpYeT,
3anuCcbIBaeT CyLLLECTBEHHOE

AnaakTuueckas eanHuLA: KBaHToBasi onTuKa

39. 3aKOHbI TENMOBOIO U3/TyYeHUs.
3akoHbl CTe(haHa-bonbLMaHa,
BuHa. Teopus MnaHka. SgexT
KomnToHa, hoToatheKT.

CnyLiaeT NeKuuto, aHamsnpyer,
3anucbIBaeT CyLLECTBEHHOE

AvpakTnyeckas eanHuua: KBaHToBas (hmsnka n rsmka atoma

40. BonHbl ge-Bpoiins.
KopnycKynspHO-BO/IHOBOWA
Ayanunsm. CoOTHOLLEHWe
HeonpeaeneHHOCTHN. Y paBHeHe
LLIpeavHrepa. BonHosas gyHKUMSA
1 ee CMbIC/1. QHEPreTnyecKunii
cnekTp. MpocTeliwne
KBAaHTOBO-MexaHW4ecKue 3afauu.

1,4

CnywaeT NeKuuio, aHaI3NpYeT,
3anyCcbIBaeT CyLLECTBEHHOE

41. KBaHTOBasa Teopus aToma.
Tabnunuya MeHgeneesa. CnekTpsl
MOMEKY U KPUCTaNSIOB.
HaHo3/1eKTpoHNMKa.

1,4

CnywaeT NeKuuio, aHaIN3NpYeT,
3anuCcbIBaeT CyLL|ECTBEHHOE

42. CoBpeMeHHble (hn3nYecKmne
NPUHLMMBI paboTbl NEPBUYHbIX
npeo6pa3oBateneil B aBTOMaTUKeE U
N3MEPUTENLHON TEXHWKE

1,4

CnyLuaeT NeKuMIo, aHanM3npyer,
3anuncbiBaeT CyLLECTBEHHOE

ﬂII/I,D,aKTI/I'-leCKaFI eanHunua: OneMeHTbI A0EPHO

 Pr3NKM 1 PU3nKn ane

MEHTapHbIX YaCTuUL,

43. SnemeHTbl 9epHO PU3NKN 1

CnyLlwaeT NeKLUo, aHaNU3NpYeT,

0 4 1,4
(PM3UKKN 3N1IEMEHTAPHbIX YacTUL, 3arnncbIBaeT CyLLECTBEHHOE
Tabnuua 3.2
CcbINKM Ha
AKTNBHble
Tembl nabopaTopHbIX paboT Uacbl | pesynbTathbl YyebHasa feAaTe/IbHOCTb
hopmbl, yac.
06y4yeHuns
CemecTp: 2
OnpakTnyeckasn eguHmua: MexaHvka
Vcnonb3yeT 3aKOHbI COXpaHeHNs
3Hepruv n nMmnynsca s
1. N3mepeHue HavasibHO CKOpPOCTU 00OBACHEHNSA MOMTYYEHHbIX
Nysin ¢ NOMOLLbO 4 6 2 pe3ynbTatos. MonyyaeT OueHKy

6aNIMCTUYECKOr0 MasTHUKaA.

MOrpeLLIHOCTN N3MepsieMoi
BE/IMYMHBI 1 UCMONb3YET eé Npu

MOCTPOEHU rpagnka.




2. OnpegeneHve MOMeHTa MHEPLA
MasTHMKa Obepbeka

OnpeaensieT MOMEHT MHePL U
MasTHUKa Obepbeka ana Tpéx
NONOXEHWIA rpy3VKOB
OTHOCMTENIbHO OCU MasTHUKA

AvpakTnyeckas eguHuLa: MonekynsipHasi (CTaTuUcTu

yeckas) usmkKa n TepmMoaMHamMmKa

3. OnpegeneHve OTHOLLEHUS
Tern0eMKoCTel MeTofoM KrnemaHa
n Jesopma.

1,2

OO6BACHSAET C (PU3NYECKOIN TOUKM
3peHns pasnnumne mexay Cp u
Cv. PaccumnTbIBaeT rnokasaresb
agmabatbl. CTpouT pabouuii
unkngocax T-S,P-V,P-T.

AnaakTuueckas eanHULA: DNIEKTPOCTATMKA U MOCTOSIHHbI TOK

4. N3y4yeHne paboTbl UCTOYHMKA

WccnenyeT 3aBUCUMOCTb
NO/IE3HON MOLLHOCTM 1
MOLLIHOCTM MOTepb OT

4 4 11 2
nuTaHnsa CONPOTWBNEHMS NOTEPb U
BHYTPEHHEr0 COMpOTMB/IEHNS
NCTOYHWKA.
CemecTp: 3
AnpakTnyeckas efuHmLa: SNeKTPOMarHeTusm
OnpefenseT yaenbHbl 3apag,
3/1IEKTPOHA METOAOM YMCNEHHOTO
5. OnpepeneHuve yaensHoOro sapaga P A
3/1IEKTPOHa METO0M MarHeTpoHa 2 6 2 MOAENIDOBAHMA BIKEHIS
' 3/1IEKTPOHA B 3/1eKTPUYECKOM U
MarHUTHOM MOJIAX MarHeTpoHa
AnpakTnyeckas eguHmLa: SNeKTPoOMarHUTHble KonebaHuA
3mepseT nepuog n amnantymy
KonebaHuii Ha aKpaHe
ocuunnorpada. CTponut rpadmk
3aBMCUMOCTU Nepuoga
6. CobCTBEHHbBIE <
0 4 1,2 Kone6aHWin B KOHTYpe OT
3/1eKTPOMarHUTHbIE KosebaHus.
eMKOCTU, OraputMmn4ecKoro
[eKpemMeHTa OT COMpOTUB/IEHNS
Harpysku, HaXo4uUT KPUTUYECKOE
COMPOTWB/EHME.
OunpakTnyeckasn eguHuua: BonHoBas onTuka
Mo MHTep(hepeHLMOHHO
KapTuHe onpeaenser
7. Vi3yyeHvie nHTephepeHLun ceeTa P PEA
0 4 2 paccTosHME MeXAy LLEensMu,

OT ABYX LUENei.

cny>awmmm MNCTOYHUKaMun
KOrepeHTHOro cBeTa.

AnpakTnyeckas egmHnua: KeaHToBasi msmka u hrsmka atoma

MeTof0M YMC/IEHHOTO
MOJEeNMPOBaHs AntpaKLmm

8. Anhpakums MnkpoyacTumu, 0 4 2 MUKPQOYaCTUL, Ha OTBEPCTUM
onpesenseT BUA UccneayemMbIx
yactuu,

Tabnmua 3.3
CcbIfIKN Ha
< | AKTMBHbIe
TeMbl NPaKTUYECKNX 3aHATUI Uacbl | pesynbTaTthl YuyebHasa gesaTesibHOCTb
(popmb, Hac, 06y4eHus

Cemectp: 1

AvpakTnyeckas eguHMLa: PUNYECKMe OCHOBbI K/1acCMUECKON MeXaHNKM




Vcnonb3yeT BEKTOPHYtO hopmy
3afjaHnA NepemMeLLeHNs,
CKOPOCTW, YCKOPEHWS.
1. KnHematuka. PelleHne 3a4a4 B P yekop
0 2 Bbi6ypaeT crnocob pacyeTa.
BEKTOPHOM BUfe.
Ecnv Bo3moXxHO, npoBognT
pacyeT pas/IMyHbIX cUCTEMax
KOOpAMHaT.
PaccunTtbiBaeT KMHeMaTUYeCKME
2. KuHemaTvKa BpaLate/ibHoro
0 2 XapaKTepuUCcTUKK
LBUKeHNS
BpaLLlaTe/IbHOr 0 ABVYKEHMS.
PeluaeT 3agauy B BEKTOPHOW, a
3. AnHamukKa noctynaTenbHoro afaty B BEKTOD
3aTeM B CKaJIAPHOM popme.
[BWKEHWNS. 3aKOHbI HbOTOHA. 0 2
BbluncnseT paboTy 1 MOLHOCTb
Pa6oTa, MOLLHOCTb.
CUNbI.
4. 3aKOH COXpaHeHuns nmnynbca n o
SHEprAW. YIDYIAiA 1 Heynpyrii 0 9 PeluaeT 3afja4y B 1a60paTOPHOM
' cucteme otcuérta (J1CO).
yfap.
AunpakTndeckasn egnHuua: MonekynspHas msnka u TepMmognHaMmnka
CTpouT rpadmku n3onpoLeccos
B pas3/IM4HbIX ocsax. MpumeHseT
5. YpaBHeHMe COCTOAHUSA 0 2 YPaBHEHNSA COCTOAHNA
naeanbHOro rasa. nfeanbHOro rasa fns pacyera
(hYHKLMIA COCTOSAHNS
naeanbHOro rasa
IMprMeHsAEeT Nnepeoe Havasno
TEPMOANHAMUKN K
6. MNepBoe Hayano TepMOgUHAMUKMN, 0 2 PMOA
nsonpoueccam. Vicnonbsyet
ypaBHeHwe aanabartsbl.
PaccumTbIBaeT K.M.A.
7. BTOpoe Hayano TepMognHaMUKN, 0 9 MPOCTENLLNX LMKIIOB.
Linkn KapHo. Vcnonb3yeT rpagiMkun LMKMIOB B
ocax P -V.
AvpakTnyeckas eguHMLA: SMeKTpocTaTtmka
OcBaunBaeT OCHOBHbIe
8. 3akoH KynoHa. HanpsXeHHOCTb NnpeaCcTaBNeHNA 3/1IeKTPOCTaTUKN,
3neKkTpuyeckoro nons. MpuHumn 0 2 paccuUnTbIBaeT HaMpPsXXeHHOCTU
Cynepnosnumm. nonei, NPUMeHSEeT NPUHLMN
Cynepnosnumm.
AnpakTnyeckas eguHmua: MocToSAHHbBIN TOK
o o IMprMeHsAeT 3aKoHbI OMa ana
9. MNMOCTOAHHbIV 3NeKTPUYECKUIA o
TOK 0 2 yyacTka Lenun 1 ana nosHou
' uenu.
CemecTp: 2
OupakTndeckas eguHuya: MexaHuka
Vcnonb3yeT BEKTOPHYIO hopmy
3afaHNA NepemMeLLeHns,
CKOPOCTH, YCKOPEHUS.
10. KnHematuka. AnHamuka. 0 1,2, 4 Bbi6vpaeT cnocob pacueTa.

Ecnn BO3MOXHO, NPOBOANT
pacyeT pasINYHbIX CUCTEMAX
KOOpAMHaT.




11. 3aKOH coXpaHeHWs umnysnbea u
3HEpPrun. YNpyruii n Heynpyrui

yAap.

1,2,4

PeLuaeT 3afjauy B 1abopaToOpHOIA
cucteme otcuéta (JICO) m B
CUCTEME LieHTpa MHepL U
(CUW). AHanmaunpyet
BO3MOXXHOCTW 3TWX NOAXOA0B,
CpaBHMBAET WX.

12. KnHemaTtunka 1 guHammka
BpaLLaTeNbHOro ABMKEHNSA. 3aK0H
COXPaHEHUsi MOMEHTA MMMy bCa.

1,2, 4

PaccunTbiBaeT MOMEHTbI
NHEepLMN NPoCTeALNX TBEPAbIX
Tes. Vicnonb3yeTt ypaBHeHue
MOMEHTOB. 'pUMeHSsIeT 3aKOH
COXpaHeHMsi MOMEHTA MMMY/IbCa.

13. Cuvnbl nHepumn. Cuna
Kopuonuca. [BmkeHne Ten
nepeMeHHON Macchbl, peakTUBHas
cuna.

1,2, 4

PeluaeT 3agaun B
HerHepLUMabHbIX CUCTEMAX
oTCYeTa u Ans CUCTeM
nepemMeHHOI Macchbl

JnpakTtudeckas egnHmua: MexaH

NyecKune KonebaHus

14. Mogenb rapMoHUYecKoro
ocumnnatopa. CoctasneHune
AndggepeHUnansHOro ypaBHeHNs
rapMOHMYECKOro OCLMNNATOpA.

2,4

MpyMeHseT eanHbIN
3HepreTUYeCcKnii NOAXos K
onuncaHuio KonebaHui
naeabHbIX CUCTEM Pa3/INYHON
(h13nyecKoli NpUpoAbI.
CoctaBnseT guddepeHumnansHoe
ypaBHeHWe KonebaHuii.
OueHVBaeT B KaX40M
paccMaTpyvBaeMoOM Ciyyae
YCNOBUA NPUMEHUMOCTY MOAENN
rapMOHMYECKOro OCLMNNIATOPA.

15. 3aryxarowme konedaHua

2,4

OnucblBaeT KonebaHms
NPOCTENLUNX (N3NYECKNX
CUCTEM C YUYETOM CUJT TPEHUA 1
COMNPOTUB/IEHMS.

BbluncnseT OCHOBHbIe
XapaKTePUCTUKN 3aTyXaroLwmx
Kone6aHuii: KoathnLUEHT
3aTyxaHus, NorapuMUYecKmnin
JEKPEMEHT, JOBPOTHOCTD.

16. BbIHY>XeHHbIe KOnebaHwsl.
CnoxeHvie konebaHwui

2,4

WccnenyeT sBneHne pe3oHaHca.
MonyyaeT hopmyny ans
BbIYMCNEHUNSA amMIMIUTY bl
BbIHY)XX/IEHHbIX KOnebaHuii,
nccnefyeT Ha IKCTPeMyM,
nosnyyaet opmyny ansa
PE30HAHCHO YacToThI.
MpUMeHseT MeTO[, BEKTOPHBIX
AvarpaMm ns pacyeta
amnnTy bl U Ha4asibHOW (asbl
pesynbTUPYIOLLETO KONebaHus.

AunpakTnueckasn eguHmua: MonekynapHas (ctatuctu

yeckas) (pusmka 1 TepMogMHamMmKa

17. YpaBHeHWe COCTOAHUA
naeasibHOro rasa.

1,4

CTpouT rpamkm M30npoL,eccoB
B Pas/IMyHbIX ocsiX. MpumeHseT
YypaBHEHUSA COCTOSAHNS
naeanbHOro rasa A/1s pacyera
(hYHKLWIA COCTOSAHUS
naeanbHOro rasa




18. PacnpepeneHvie aHeprum no

MpuMeHsIeT 3aKOH
paBHOMEPHOT0 pacnpeaeneHus

CTeneHsaM cBobofpbl. 0 1,4 3Heprum no cTeneHsM cBo604bI.
TennoemkocTb. PaccunTbiBaeT pasinyHbie BULbI
TErn0eMKOCTEN.
PaccunTtbiBaeT BEPOATHOCTM
19. PacnpepeneHus Makcsenna,
0 1,4 MONeKy/ B MHTEpBanax, cpeaHue
bonbumaHa. ABneHNs nepeHoca.
BEe/IMUYNHBI
[MpuMeHsaeT nepBoe Havyaso
20. MNepBoe Havano 0 14 TEPMOAMHAMUKN K
TEPMOANHAMUKIU ’ nsonpotieccam. cnonbsyet
ypaBHeHWe afmabarbl.
IMpumMeHseT
TepMOANHaMUYECKOE U
CTaTUCTUYECKOE onpeseneHus
21. QHTponua. Uuknsl. Linkn 0 14 SHTpONUW. PaccumTbIBaET K.M.A.

KapHo.

MPOCTEALINX LMKOB.
Kcnonb3yeT rpaimkin LIMKNOB
naeanbHbIX TEMIOBON MaLLIMHbI U
X0NnoanbHMKa B ocax T -S.

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

22. 3aKoH KynoHa.
HanpsKeHHOCTb 3/1EKTPUYECKOrO
nons. MpuHUMN cynepnosmuunn.
Teopema Maycca.

1,4

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

MpumMeHAeT Teopemy [Maycca ana
pacueTa HanpsKeHHOCTU U
noTeHLMana aNeKTpruyecKoro
nons.

23. DNeKTPoeMKOCTb MPOBOAHMKOB.
KoHgeHcatopbl. AnanekTpuKku B 0
3/1IEKTPUYECKOM Mofe.

1,4

PaccunTblBaeT NnoTeHLMasbl
3NeKTPUYECKUX MONEN,
MCMoNb3yeT CBA3b MeXAY
Harnps»KeHHOCTLIO 1
NOTEHLMAIOM 3/IEKTPUYECKOr0
nons. PaccmartpuBaeT noeejeHune
NPOBOAHMKOB B 3/1EKTPUYECKOM
nosne, paccynTbIBaeT
3/1EKTPOEMKOCTb. PaccumnTbiBaTh
3HEPI 10 3/1EKTPUYECKOrO NONS.
MpumMeHAeT Teopemy [Maycca ana
BEKTOpa 3/1IEKTPUYECKOr0
CMELLeHUA, paccunTbiBaeT
NnonApu3aLmIo U Hanps>KeHHOCTb
3/1IEKTPUYECKOTO NoNA B
OManeKTpukax. PaccmaTpusaet
YC/IOBUSA Ha rpaHuLie ABYX
[MN3NEKTPUKOB.

24. TOCTOSAHHbIN 3NEKTPUYECKII
TOK.

1,4

Micnonb3yeT COOTHOLLEHUA
MeX[y 3apsAoM, CUION TOKa U
N/IOTHOCTLIO TOKA, NMPUMEHSET
3akoHbl Oma 1 Kupxroda.

CemecTp: 3

OnpakTundeckasn egnHuua: SMeKTPOMarHeTu3m




25. [1BWKeHWe 3apsXKeHHbIX YacTuL,
B 9/1EKTPOMArHUTHbLIX MOJISIX.
PacuyeT MarHMTHbIX NOJei no
(hopmyne bro- CaBapa- Jlannaca.

1,4

MpuMeHsieT OCHOBHOM 3aKOH
OMHAMUKW AN OnncaHus
[BVDKEHUS 3apSHKEHHON YacTULLbl
B 3/IEKTPMYECKOM U MarHUTHOM
nose nog LeiCTBNEM CUbI
JlopeHua. 3HakomMuTCA €
npumepaMu NPaKkTUYecKoro
MPVIMEHEHWA AB/IEHNS.
Bblgenset npoctble (Npsmble 1
KpYroBble) 3/1eMeHTbI B
MPOBOAHMKAX C/IOXKHOIA
KOH(urypauun. MpumeHset
(hopmyny Bro- CaBapa- Jlannaca
W MPYHLUMN Cynepnosunumn.

26. PacyeT MarHUTHbIX noneii no
Teopeme 0 LMPKYNALUMM BEKTOpa
MarHUTHOM UHAYKLNW.
MpOBOAHMKM C TOKOM B MArHUTHOM
none.

1,4

CpaBHuMBaeT MeToAbl pacyeTa
MarHUTOCTaTM4ecKnx nosnei.
Bbi6upaeT meTof pacyeTta B
KOHKpPETHOW 3aaave. Ans
CUMMETPUYHBIX pacnpesenieHnii
TOKOB NPUMEHSET TEOPEMY O
LIMPKYNALMA BEKTOPa
MarHUTHOW MHAYKUMW.
OG6O0CHOBbLIBAET TEOPETUYECKU
noBefieHWe NPOBOAHUKOB C
TOKOM B OnbITe Amnepa.
BbluncnseT cubl U MOMEHTbI
cvn, feicTByOWME Ha
MPOBOAHNKM C TOKOM.

27. MarHuTHbIA MOMEHT.
MarH1THbIA MOMEHT B MarHUTHOM
rnosne. MarH1uTHoe nosne B
BELLleCTBe.

1,4

VccnepyeT marHMTHbIE CBOICTBA
aTtoma W ero noBsejeHue Bo
BHELUHEM MarHMTHOM nosne
PaccunTbIBaeT nose B
MarHeTuKax 1 Ha rpaHuue
pasgena AByX MarHeT1KOB.

28. F1BNneHne 3NeKTpoMarHUTHOM
WHOYKUMW. VIHOYKTUBHOCTb.
CamounHayKumsa. SHeprus
MarHWTHOro nosns.

1,4

CpaBHMBAET NOTEHLMABLHOE U
BUXPEBOE 3/IEKTPOCTATUYECKME
nons. MpumeHseT 3aKOH
dapages 1 npasuno JleHua ans
peLueHns 3aaau

PaccunTbiBaeT MHOYKTUBHOCTb
NMPOBOAHMKOB. [Mo/yyaeT 3aKoH
N3MeHEeHWs CUMbl TOKA B
MOMEHTbI BK/IHOUYEHUA U
BbIK/TOUEHMNSA 3NEKTPUYECKON
Lenu. PaccunTbIBaeT 3HEPrui0
NPOCTENLLNX TOKOBbIX CUCTEM.

AnaakTuueckas eanHULIA: NeKTPOMarHUTHbIe Kone6aHust

29. DneKTpuyeckue
KonebaTtenbHble NPoLEecchl.
XapaKTepucTUKM KonebaHwia.
Koneb6aTtenbHbIli KOHTYP.
Mpeo6pa3zoBaHNs 3HEPTUN.
3aryxarome KonedaHus.
L06pOTHOCTD.

1,4

PaccumTbIBaeT napameTpbl
KonebaTenlbHOro KOHTypa.

30. BbIHYX/eHHbIe 3NeKTpUYeckre
Koneb6aHus. MepeMeHHbIN TOK.
MeTOZ BEKTOPHbIX Ayarpamm.
Pe30HaHC TOKOB, Pe30HaHC
HanpPsHXKeHWA.

1,4

PaccumTbIBaeT pe3oHaHCHbIe
XapaKTePUCTUKN.




AnpakTundeckasa egnHuua: BonHebl

PaccunTbiBaeT napameTpbl

31. BonHoBble NpoLecchl. 0 1,4
BO/IHOBbIX MPOLECCOB.

32. Akyctuka. CKOpOCTb 3BYKa.

VHTeHCMBHOCTL 3BYKa, Aeuunben. 0 14 WccnenyeT 0OCHOBHbIE CBOMCTBA

YacTOTHbIN CNEKTP 3BYKOBOrO ’ aKyCTUYECKUX BOJH.

curHana.

33. DNeKTPOMarHUTHbIE BOSHbI 0 1,4 Viccneayet ocHoBHble caolicTea
3/M1EKTPOMArHUTHbIX BOJTH.

Jnpaktundeckas egnHnya: BonHoBas ontmka
PaccuntbiBaet
NHTep(epeHLUMOHHbIE KapTUHBI B
TOHKMX M/IEHKAX W Pa3fnyHbIX

34, VIHTepDepeHLYA CBET. 0 1.4 NHTep(epomeTpax. Boluncnser
WNHTEHCVBHOCTb CBETA U
MOMOXeHNe
NHTepMEepPEHLMOHHBIX
MaKCUMyMOB 1 MUHUMYMOB.
IMprMeHAeT MeTo/ 30H ®peHens
A1 aHa/In3a SB/IEHNI
angpaxkunmn dpeHens ons
pacyeTa AnppakLmn Ha Kpyriom

35. Andpakumsa ceeTa. 0 1,4 OTBEPCTUM 1 OUCKe.
PaccunTbiBaeT AUMPPaKLMOHHbIE
KapTUHbI NpY AU(pakLmMmn Ha
Lenm 1 AUppakLoHHOM
peLueTKe.

Onpaktndeckan egnHmua: KsaHToBas onTmka
PaccunTblBaeT nsnyyeHue
abCoMHTHO YepHOro Tena v Ten
C peasibHOI M3nyyaTenbHOM

36. 3aKOHbI TErM10BOro N3yyeHus.
CMocobHOCTLI0. BbiBOAUT

Teopus MnaHka. dhekT 0 1,4

KomnToHa.

3aKOHbI TEMI0BOTO W3/Ty4eHns 13
thopmynbl MNnaHka.
PaccunTbiBaeT pasnyHble
napameTpbl adekta KomnToHa.

AvpakTrnyeckas eanHmua: KBaHToBas (hmsnka n rsmka atoma

37. BonHbl ge Bpoiins,
COOTHOLLIEHWE HEeOMNpeLeNleHHOCTEN.
PelueHue ypasHeHus LLipeanHrepa
A9 Pa3NNYHbIX KBAHTOBbIX
cucTem.

1,4

Oco3HaeT (h13nYecKyto
CYLLHOCTb BO/H fe bpoiins u
MCNO/Mb3YeT COOTHOLLIEHMWE
HeornpezeneHHOCTeN [/19 OLEHKM
napaMeTpoB peasibHbIX
(hM3NYECKMX MPOLLECCOB.
PaccumnTbIBaeT BUL BOTHOBOW
(yHKLUM 4Na YacTuy,
3aHUMAKOLLMX pPa3nyHble
3HEepreTUYECKVE YPOBHY B
OeCKOHEYHO r/1yO0KOiA
noTeHumanbHon sme. OcsavBaeT
MOHATUE (PYHKLMM NNOTHOCTU
BEPOATHOCTW, 3HAKOMUTCS C
MOHATMEM TYHHE/IMPOBAHWS,
OTPaXEHUS 1 NPOXOXAEHUA
yepes b6apbep




AHann3npyeT hirsmnyeckme

39. dusmyeckme NPUHLMMbI
NPUHLMNLI CO34aHuA

paboTbl NePBUYHBIX

o 0 4 1,4 nepBrYHbLIX NpeobpasoBaTesel B
npeobpasosaresnieli B aBTOMATUKe 1 o
< aBTOMaTKKe 1 U3MepuUTeNbHOU
N3MepUTENLHON TEXHUKE.
TEXHUKe.

AvpakTnyeckas egnHMLA: DNeMeHTbI SAepHOR (DU3MKIN 1 PUNKM 3NIEMEHTAPHbIX YacTuL,

PaccunTbIBaeT 3HEPreTUYeCcKuii
38. ApnepHble peakuun. 0 4 14 BbIXO[, AEPHBIX peakLuuii,
PaiMoakTUBHOCTb ' N3y4aeT 3aKOHbI
pagnoakTMBHOIO pacnaja.

4. CamocTosiTe/IbHasA paboTa 06yyatoLLerocst

CcbinkuM Ha
o Yacbl Ha Uacbl Ha
Ne Buabl caMoCTOATENbHOW paboThbl pesynbTarthl
BbIMO/IHEHWE [KOHCY/IbTauuu
00yyeHus
Cemectp: 1
1 |KOHTpOI‘IbeIe paboThl |1, 2 |6 |3

Mpv NOAroTOBKe CTYAEHT 13y4yaeT TeOPETUYECKMIN MaTepuan 1 pellaeT nofobHble 3afaun.: Xpuctogopos
B. B. O6wwas usmka [SneKTpoHHBbIR pecypc]. YacTb 1 : 3/1eKTPOHHbIN y4eOHO-MeTOANYECKUIA KOMMNEKC /
B. B. Xpuctoopos ; HoBocK6. roc. TexH. yH-T. - Hosocmbumpck, [2011]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000157223. - 3arn. ¢ sKpaHa.

2 |ﬂ0,qFOTOBKa K 3aHATUAM |1, 2 |17 |O

s NOLArOTOBKM K 3aHATMAM HEO6XO0AMMO CaMOCTOATENBHO M3YYnTb TEOPETUYECKWIA MaTepuas, Matepuas
13 OCHOBHOI (AOMOMHUTENLHOW) 1 METOAMYECKON NnTepaTypbl.: Xpuctodopos B. B. O6uias dmsmka
[3nekTpoHHBbIV pecypc]. YacTb 1 : 3neKTPOHHbIN yuebHO-MeToAnYecKuiA Komnnekce / B. B. XpucTogopos ;
HoBocub. roc. TexH. yH-T. - HoBocmbumpck, [2011]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000157223. - 3arn. ¢ sKpaHa.

3 |I‘Io,u,r0TosKa K aTTecTauuu |1, 2 |4 |4

CTy[eHT KOHCYNbTUpYeTCA ¢ NpenoasatesieM Mo Bonpocam Teopuu, peLLieHns 3afad U opraHmsaw v
yuebHol fedatenbHocT.: Xpuctodopos B. B. O6was dhmrsmnka [SneKTpoHHbIN pecypc]. YacTb 1 :
3MEKTPOHHbI y4ebHO-MeToAMYECKM Komnneke / B. B. XpucTodopos ; HoBocKb. roc. TexH. yH-T. -
Hosocnbupck, [2011]. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000157223. - 3arn. ¢
JKpaHa.

CemecTp: 2

1 |pr3 11,2 |10 5

Mpun NOAroTOBKe CTYAEHT M3yyaeT TEOPETUYECKMIA MaTepyas v pellaeT nofo6Hble 3ataun.: MpakTukym no
peLLeHn0 IM3nMYecKnX 3afad ¢ NprMeHeHneM KoMbtoTepa. MonekynspHas gmsnka n TepMoguHaMuKa
MEeTOAMYECKOe NOCo6Me K MPaKTUYECKUM 3aHATUAM MO Kypcy guankmn ais ABT® no HanpasneHuam
"HhopmaTmKa 1 BblMUCIUTENbHAA TEXHUKA", "NH(opMaLMOHHbIE CUCTEMbI U TEXHOIOTUN™,
"MporpaMMHasn nHxeHepusa™, "MHpopmauoHHas 6e3onacHocTb" / HoBocK®. roc. TexH. yH-T ; [cocT. A. A.
LLTbirawes]. - Hosocmbumpck, 2016. - 62, [1] c. : ui.. - Pexxkum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000229891 ®un3nKa. INeKTPOMarHeT13M : METOANYECKNE
yKaszaHus : peLleHune 3afad 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. YuuepuHal. - HoBocnbnpck, 2012. - 53, [2]
C. : un.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000173750 XpucTtogopos B. B. Obwias
(hm3mnKa [ONeKTPOHHBIN pecypc]. YacTb 1 : 3NeKTPOHHBIN yuebHO-MeToANYECKMIA Komnneke / B. B.
Xpuctogopos ; HoBocnb. roc. TexH. yH-T. - HoBocnbupck, [2011]. - Pexxum gocTtyna:
http://elibrary.nstu.ru/source?bib_id=vtls000157223. - 3arn. ¢ akpaHa.

2 |I'Io,u,r0TOBKa K NPaKTUYECKUM 3aHATUAM |1, 2 |15 |O




NS NOAroTOBKM K 3aHATUSAM HEO6XOAMMO CaMOCTOATE/IbHO U3YUNUTh IEKLMOHHbIN MaTepua, atepuan 3
OCHOBHOW (A0NONHUTENBHOI) N METOANYECKOI NUTEPaTypbl. BbINONHUTL JOMallHME 3ajaHus.: Pabodas
TeTpafpb No Kypcy "O6Lwan ¢pusmka". Y. 2 : matepuasbl 4N NPaKTUYECKO NHAMBUAYANbHO paboTbl N0
Kypcy nekuuia "O6uas gumamka" (2 4acTb) And 2-ro Kypca (BevepHero otaeneHns) akynbtetoB ®JIA,
MT® / HoBocmb. roc. TexH. yH-T ; [cocT. H. KO. bepesnH]. - HoBocubupck, 2011. - 57, [1] c. : Tabn.. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000154277 MpaKTUKyM MO PELUEHMNIO
(h13nYecKnx 3agay c NpYMeHeHeM KOMMNbioTepa. MonekynapHas (usmnka n TepMOAVHAMMKA :
MeTOMYeCKOe Nocobme K MPaKTUYECKMM 3aHATMAM MO Kypcy (hunsnkn ansg ABT® no HanpasneHUsam
"NHdopmaTrKa 1 BblYMCANTENbHAS TEXHUKA", " IHPOPMALMOHHbIE CUCTEMBI 1 TEXHONOrMK",
"MporpamMHasn nHxeHepusa", "HhopmaumoHHas 6e3onacHoCTb" / HoBOCKO. roc. TexH. YH-T ; [cocT. A. A.
LLTbirawes]. - Hosocmbumpck, 2016. - 62, [1] c. : un.. - Pexxkum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000229891

3 |I'Io,u,r0TOBKa K nabopaTtopHbIM paboTam |1, 2 |11 |O

MoAroToBUTLCA K BbIMONHEHWIO NPeACTOALW el fabopaTopHO paboThl: MexaHuKa 1 TepMOAMHaMUKA :
MEeTO/IMYECKME YKa3aHNs K BBOJHOMY 3aHATUIO U K nabopaTopHbiM paboTam Ne 0-6 no duanke ana 1 Kypca
BceX (pakynbTeToB / HoBOCKG. roc. TexH. yH-T ; [cocT.: A. B. bapaHos u gp.]. - HoBocnbupck, 2012. - 69,
[1] c. : un., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000178416 3neKTpnyecTBO 1
MarHeTn3m : BONPOChI AN 3aLMTbl 1a60paToOpHbIX PaboT Mo (U3NKe : METOAMYECKMNE yKasaHUsa Ans
cTyaeHTOB 1-2 KypcoB Bcex hakynbTeToB / HoBOCKO. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B.
[Jasbigkos, B. B. Xpuctothopos]. - Hosocnbupcek, 2012. - 14, [1] c.. - Pexxum gocryna:
http://elibrary.nstu.ru/source?bib_id=vtIs000177499 3neKTpPUYECTBO N MarHeTU3M : METOAMNYECKME
yKaszaHus K nabopaTopHbiM paboTam no guamke Ne 10, 12, 13, 15, 16, 19 ansa 1 n 2 KypcoB Bcex
thakynbTeToB / HoBOCKG. roc. TexH. yH-T ; [cocT.: M. A. Kpanueko u ap.]. - HoBocnbupck, 2012. - 65, [1] c.
> UI.. - Pexxum pgoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000177820 MexaHuKa 1 31eKTpOCTaTMKa.
Bonpoco! Ang 3awuTbl 1a60paTopHbIX PaboT Mo GU3MKe : MeTOANYECKUE YKa3aHUA 15 BbINOMHAOLLMX
NnabopaTopHbI NpakTUKym Mo (uanke / HoBocuo. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [JaBblaKoB,
B. B. Xpuctogopos]. - HoBocubmpck, 2011. - 16, [3] c.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000166446

4 |I‘|op,r0TOBKa K aTTecTaLmm |1, 2 |11 |10

CTy[eHT KOHCYNbTMPYeTCA C NpenojasaTesiemM Nno Bonpocam Teopun, peLieHns 3agad 1 opraHusauum
yuebHOM feAaTenbHOCTU.: TPakTUKYM MO peLleHnto (hM3nYeckmx 3a4ay ¢ NPUMeHeHNeM KOMMbIOTepa.
MonekynspHas gu3snKa n TepMoAMHaMUKa : METOANYECKOE MOCO6ME K MPaKTUYeCKUM 3aHATUAM MO Kypcy
(msukun gna ABT® no HanpasneHnsaMm "HPopMaTUKa 1 BbIYUCAUTENNbHAA TeXHUKA", "VIHDOPMaLMOHHbIe
cUcTeMbl 1 TexHonorun™, "lMporpammHas nHxeHepus”, "VIHQopmaumnoHHas 6e3onacHocTh" / HoBocmb. roc.
TexH. yH-T ; [cocT. A. A. LUTkIrawes]. - HoBocnbupck, 2016. - 62, [1] c. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000229891 ®un3nka. INeKTPOMarHeT13M : MeTOLNYECKMNE
yKaszaHus : peLLeHne 3aaad no usnke ais 1-2 KypcoB AHEBHOW 1 3a04HOI hopM 06yyeHus / HoBocub. roc.
TeXH. YH-T ; [cocT.: J1. M. PogHukoBa, H. . YconbueBa, H. B. UuuepuHal. - HoBocnbnpek, 2012. - 53, [2]
C. : un.. - Pexxum pgoctyna: http://elibrary.nstu.ru/source?bib_id=vtls000173750 Xpuctoopos B. B. ObLias
(hn3nKa [ONeKTpOoHHbIN pecypc]. HacTb 1 : aNeKTPOHHbIN y4ebHO-MeToANYeCKNiA komnnekc / B. B.
Xpwctogopos ; HoBocmb. roc. TexH. yH-T. - HoBocnbupek, [2011]. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000157223. - 3arn. ¢ 3KpaHa.

CemecTp: 3

1 |pr3 11,2 |10 5

Mpn NOAroTOBKE CTYAEHT M3yyaeT TeOPETUYECKMIA MaTepyan v pellaeT Nofo6HbIe 3a4aun.: MeiicaxoBuy
FO. I'. CTaumoHapHble COCTOSAHWA B O4HOMEPHbIX NOTEHUMa/IbHBIX iMax. MNpakTUKym ¢ UCMOo/b30BaHNe
M3BM : yuebHoe nocobue / HO. I'. Meiticaxosuy, A. A. LUTbirawes ; HoBocuoG. roc. TeXH. YH-T. -
Hosocubupck, 2007. - 249, [1] c. : un.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000076710. - HHOBaLMOHHaa 06pa3oBaTe/ibHas nporpamMmMa
HI'TY "BbIcokue TexHonormm". KsaHToBas onTunka. KBaHToBas MexaHuKa : METOANYECKME YKa3aHUs K
peLLeHNIo 3aad B Kypce 00Luel gpuankn ans 1-2 kypcos ABTP, /1A, MTP, DM, MM, ®b aHeBHOI 1
BeyepHei (hopm 06yyeHuns / HoBocm6. roc. TexH. yH-T ; [cocT.: 3. b. CenneaHoBa, B. A. Yeuyes]. -
Hosocunoupck, 2004. - 75 ¢. : un.. - Pexxum goctyna:
http://www.library.nstu.ru/fulltext/metodics/2004/2719.rar

2 |I'Io,u,r0TOBKa K NMPaKTUYeCKNM 3aHATUAM |1, 2 15 |O




[ns NOArOTOBKM K 3aHATMSAIM HEO6XOAMMO CaMOCTOATENBHO U3YUnTb JIEKLMOHHBIV MaTepua, atepuan u3
OCHOBHOM (ONOSTHUTENBHOI) Y METOAMYECKON NNTepaTypbl. BbINOMHUTL AOMaLLHMeE 3afaHusa.:
MeicaxoBmy tO. I'. CTaymoHapHble COCTOSHUSA B OAHOMEPHbIX MOTEHUMaNIbHBLIX AMaX. MpakTUKyM ¢
ncnonb3oBaHne NM3BM : yuebHoe nocobue / FO. I, Melicaxosuy, A. A. LLTbirawes ; HoBOCKOG. roc. TexH.
YH-T. - HoBocmbupck, 2007. - 249, [1] c. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000076710. - IHHOBaLMOHHas 06pa3oBaTe/ibHasi porpamMmmMa
HI'TY "Bbicokune TexHonornn™. ®usmka. dneKTpomMarHeTmsm : MeTOANYECKIMe YKa3aHNA © peLleHue 3aa4
no (u3rke ana 1-2 Kypcos AHEBHOM 1 3a04HOI (hopMm 00yyeHns / HoBocKb. roc. TexH. yH-T ; [cocT.: J1. M.
PogHukoBa, H. A. Yconbuesa, H. B. YnuepuHa]. - HoBocubmpck, 2012. - 53, [2] ¢. : un.. - Pexum gocTtyna:
http://elibrary.nstu.ru/source?bib_id=vtls000173750 KBaHTOBas onTuka. KBaHTOBas MeXaHuKa :
MeTOAMYECKME YKa3aHNs K peLLeHNIO 3aaa4 B Kypce o6Lelt pusnkn ans 1-2 kypcos ABT®, ®JIA, MTO,
AM®, MM, DB fHeBHOI 1 BeyepHel hopm 06y4deHuns / HoBocub. roc. TexH. yH-T ; [cocT.: 3. b.
CenuBaHoBa, B. f. Ueuyes]. - HoBocnbumpck, 2004. - 75 ¢. : un.. - PeXxum goctyna:
http://www.library.nstu.ru/fulltext/metodics/2004/2719.rar

3 |I‘Io,u,r0TosKa K N1labopaTopHbIM 3aHATUSAM |1, 2 |11 |O

MoAroToBUTLCA K BbIMOHEHWIO NPEACTOSALLENA TabopaTopHOi paboTbl: KonebaHns v BOMHBI
METOAMYECKME YKa3aHNs K labopaTopHbIM paboTam no umsmke Ne 21, 23, 25-27 ana 1 n 2 KypcoB BCeX
(hakynbTeToB / HoBOCKG. roc. TexH. yH-T ; [cocT.: I'. E. HeBckasa 1 gp.]. - HoBocubmpcek, 2011. - 55, [1] c. :
nn., Tabn. ONTUKa : BONPOChI 414 3aLUTbl 1a60PaTOPHbLIX PaboT No Gu3MKe : MeTOANYECKUE YKa3aHus /
HoBocub6. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [laBbigkos, B. B. Xpuctogopos]. - HoBocnbupck,
2009. - 13 c.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000121978 OnTuka :
METO/MYECKOE PYKOBOACTBO K abopaTtopHbIM paboTam Ne 30, 32, 35 no ¢msunke ans 2-ro Kypca Bcex
cneuunanbHocTeli / HoBocu6. roc. TexH. YH-T ; [cocT.: b. /1. MaknuH n ap.]. - HoBocnbunpck, 2014. - 41, [2]
C. : un.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000195482 3nekTpnyecTso 1
MarHeTu3m : BONpOChI AN 3aLMThl 1a60paTOpHbIX PaboT Mo (U3NKE : METOAUYECKUNE yKasaHUsA Ans
CTyaeHTOB 1-2 KypcoB Bcex hakynbTeToB / HOBOCKG. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B.
[Jasblakos, B. B. Xpuctodopos]. - Hosocnbupck, 2012. - 14, [1] c.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000177499 SneKTpMYeCTBO N MarHeTU3M : METOANYECKME
yKaszaHus K nabopaTopHbiM pabotam no gusmke Ne 10, 12, 13, 15, 16, 19 a1 1 n 2 KypcoB Bcex
(hakynbTeToB / HoBOCKG. roc. TexH. yH-T ; [cocT.: M. A. Kpanueko u ap.]. - HoBocnbupck, 2012. - 65, [1] c.
: vn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000177820 Kone6aHus 1 BO/HbI.
Bonpock! fna 3almThl 1abopaTopHbIX pabdoT : MeToauYecKoe nocobuve no gusvke ansa 1 v 2 kypcos /
HoBocub. roc. TexH. yH-T ; [cocT.: A. B. bapaHos, B. B. [laBbigkos, B. B. Xpuctoghopos]. - HoBocnbupck,
2014. - 29, [1] c.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000195495

4 |,C|,OI'IOI'IHI/ITefIbHaﬂ yyebHas AesTeNbHOCTb |1, 2 |0 |O

: Melicaxosny HO. I". CTalMoHapHble COCTOSHWA B OAHOMEPHbIX MOTEHLMaNbHBIX SiMax. MpakTUkym ¢
ncnonb3oBaHne M3BM : yuebHoe nocobue / FO. I, Melicaxosuy, A. A. LLTbirawes ; HOBOCKOG. roc. TexH.
YH-T. - HoBocmbupck, 2007. - 249, [1] c. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000076710. - IHHOBaLuoHHas 0bpa3oBaTe/ibHas nporpamMma
HI'TY "Bbicokue TexHonornn". KsaHToBasd ontuka. KBaHTOBass MeXaHWKa : METOAMYECKME YKa3aHUa K
peLLeHNto 3aa4 B Kypce o6Luei gmsnkn ans 1-2 kypcos ABT®D, dJIA, MTd, SMP, MM, OB aHEBHOW 1
BeuepHeli hopm 06ydeHuns / HoBocK6. roc. TexH. yH-T ; [cocT.: 3. b. CenneaHoBa, B. A. Yeuyes]. -
Hosocunbupck, 2004. - 75 c. : un.. - Pexxum goctyna:
http://www.library.nstu.ru/fulltext/metodics/2004/2719.rar

5 |I'I0,u,r0TOBKa K atTectauum |1, 2 11 |10

CTy[eHT KOHCYNbTMPYeTCA C NpenozasaTesiemM Nno BONpocam Teopun, peLlieHns 3agad n opraHusauum
yuebHo pestenbHocTW.: MeiticaxoBmd FO. I'. CTaumoHapHbIe COCTOSIHWS B OAHOMEPHbIX MOTEHLMANbHbIX
Amax. MNpakTnkym ¢ ncnonb3osaHune NM3IBM : yuebHoe nocobue / HO. I. Meiicaxosny, A. A. LLTbIrawues ;
HoBocub6. roc. TexH. yH-T. - HoBocnbupck, 2007. - 249, [1] c. : vn.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000076710. - IHHOBaLMOHHast 06pa3oBaTe/ibHasi mporpamMmmMa
HI'TY "Bbicokue TexHosormm". KsaHToBas ontunka. KBaHToBas MexaHuKa : METOANYECKME YKa3aHUS K
peLLeHunio 3afa4 B Kypce o6Lwein hnsnkun ans 1-2 kypcos ABT®D, PJ1IA, MTD, SM®, ®IM, Pb gHeBHON 1
BeyepHein hopm 06yueHuns / HoBocm6. roc. TexH. yH-T ; [cocT.: 3. b. CennBaHoBa, B. H. Yeuyes]. -
HoBocnbupck, 2004. - 75 ¢. : 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 MHdopmMaLMOHHO-KOMMYHUKALNOHHbIE TEXHO/10r UK
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 akTUBHbBIX (hopM Kope! qOOpMMpyelv'b'X
KOMneTeHUunn
1 |Mpob6nemMHbIn METOA Ornk.z;

®opmupyeMbie yMEeHHs: 32. 3HATh OCHOBHBIE 3aKOHBI (PU3UKU, SBJISIONIHECS OA30BBIMHE TSI
pereHus 3a1a4 MPodecCHOHAIbHOM es TETBHOCTH

Kparkoe onucanue npumenenns: [lenaror co cTyieHTaMu OpraHU3yeT MPOOIEMHYO CHTYALUIO
KaCaoIIyIOCs MPOBOAUMOro skcnepumenTa. CTyneHTsl paboTasi B KOMaHaax 1o 2-3 yenoBeka
pemaroT mpoOIeMHYIO 3a1ady.

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

KoHTponupytoLme matepuansl NPUBOAATCA B “MexaHuUKa W 3neKTpocTaTyka. Bonpock! A4ns 3aluThbl 1abopaTopHbIX paboT Mo (uanKe : METOANYECKME YKa3aHWsa Ans
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"
5 10

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 aneKTpocTaTiKa. Bonpock! A4ns 3alnThbl 1abopaTopHbIX paboT Mo GU3NKe : METOANYECKME YKa3aHWa Ans
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 3neKTpocTaTiKa. Bonpock! A4ns 3aluTbl 1abopaTopHbIX paboT Mo (uanKe : METOANYECKME YKasaHWsa Ans
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
Kope! DopMbl KOHTPONSA
KOMIETEH
< PesynbTaTbl 00yyYeHUs
Lnu 3awmTa | KoHTp. |3awmTa 3aver |oKsamen
droc ne pa6. PI3
OMK.2 32. 3HaTb OCHOBHbIE 3aKOHbI (PU3UKN, ABNAOLLMECS 6a30BbIMM A1 n n + +

peLLeHns 3a4a4 NpothecCUOHaNbHON AeATENbHOCTA

33. 3HaTb OCHOBHbIE MOHSATVS U 3aKOHbI XMW, 3aKOHOMEPHOCTH
NPOTEKaHMS XMMUYECKIX MPOLIECCOB; CBOICTBA, Ha3HauYeHWe 1 06/1acTy +
NPUMEHEHMNS! OCHOBHbIX XMMWUYECKNX BELLECTB U X COEANHEHNIA

36. 6230Bble 3HAHWSA (PyHAAMEHTASIbHbLIX Pa3fenoB PU3MKN B 0OBEME,
HeobX0AMMOM A5 OCBOEHUS I3NYECKNX OCHOB B 06/1aCTK + +
NpoeccMoHabHON AeATeNbHOCTU

y1. BbIGMpaTL NpOCTELLIME MOZENN (M3NYECKIX 06BEKTOB 1 NpoLieccoB | + + +

y6. yMeTb yCTaHaB/MBaTb B3aMMOCBSI3b (DyHAAMEHTa/IbHbIX 3aKOHOB
XUMUM C (U3NKO-XUMUYECKUMI SBIEHMAIMIA 151 O6BACHEHUS 1 +
MPOrHO3VPOBAHMA HaMpPaBNEHNs XMMUYECKIX NPeBpaLLeHui

®OH/, OLIEHOYHBIX CPEACTB MO AMCLIMMIHE NPeACTaBNeH B NpunoXeHnun Ne 1 K paGoyel
nporpamme.

7. lutepatypa

OcHoBHasa nMTepaTypa
1. Casenpen U. B. Kypc obmeii ¢pusuku. [B 3 1.]. T. 1 : [yaueOHoe mocobue aJist By30B MO
texauueckuM (550000) u rexnonorudyeckum (650000) nanpaenenusm| / M. B. Casenees. - CII6. [u
np.], 2011. - 432 ¢. : wn., Tabn.. - [lapan. TAT. J1. aHTI..




2. ®usuka : yuebnuk / B.U. lemunuenko, U.B. [lemumguenko. — 6-e uzz,., nepepad. u gom. — M. :
HUH®PA-M, 2016. — 581 c. (Ileperier 7611) ISBN:978-5-16-010079-1 - Pexum noctyma:
http://znanium.com/catalog. php?bookinfo=469821 - 3arn. ¢ s3xpaHa.

3. Casemser . B. Kypc o6meit ¢pusukn. [B 3 1.]. T. 2 : [yue6HOe mocobue nmst By30B 1O
texauueckuM (550000) u rexnonorudyeckum (650000) nanpaenenusm| / M. B. Casenees. - CII6. [u
ap.], 2011. - 496 c. : wn., cxemsl, rpad.. - [Tapai. TUT. 1. aHTI..

4, Casemves M. B. Kypc o6meit ¢usukn. [B 3 1.]. T. 3 : [yue6HOe mocobue nmst By30B 1o
texauueckuM (550000) u rexnonorudyeckum (650000) nanpaenenusm| / M. B. Casenees. - CII6. [u
ap.], 2011. - 317 ¢. : wn., Tabum., rpad.. - [Tapas. THT. JI. aHIIL..

5. Uepros A. I'. Bamaunuk o ¢usuke : [yuedbHoe mocobue mjis Bry308] / A. I'. Uepros, A. A.
Bopobses. - M., 2008. - 640 c. : u.
JlononHuTeNbHas iMTepaTypa

1. Uponor U. E. KeauroBas ¢usrka. OCHOBHBIE 3aKOHBI | [yueOHOe rmocodue miis By3oB| / U. E.
Hponos. - M., 2007. - 256 c. : un.

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

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

4. Uponos U. E. BonHoBsie mpoiiecchl. OCHOBHBIE 3aKOHEI : [yueOHOe mocodue s By3os] / W. E.
Hpopnos. - M., 2006. - 263 c. : un.

5. Boawskenmreiian B. C. COopHuk 3a71a4 1Mo o0meMy Kypcy (GHU3UKH : IS TEXHUYECKUX By30B / B.
C. Bonekenmreiin. - CII0., 2005. - 327 ¢. : m.

6. Dnexrpocraruka. [locrostHHBIN TOK : yuebHoe mocobue st U0 / [D. b. Cenusanosa u mp. ] ;
Hosocu®. roc. texH. yH-T. - HoBocubupck, 2005. - 62, [1] ¢. : n.

7. Xpuctodopor B. B. O6mas ¢usuka [DnexkrponHsiii pecypc]. HacTs 1 : anekTpoHHBIH
yuebHO-MeTonuueckuii komruteke / B. B. Xpucrodopos ; HoBocu®. roc. TexH. yH-T. -
Hosocubupck, [2011]. - Pexwum noctyna: http://elibrary.nstu.ru/source?bib_1d=vtls000157223. -
3arJi. ¢ sKpaHa.

8. CoopHuk 3amau o obmeit pusuke. U. IIl. Konebanus u BoiHbl. BomHoBas onrrka : YueGHoe
nocobue mis I-11 kypco ABT®, ®JIA, MT®, ®b, SM®, ®IIM nH. u Beu. Gopm oOyueHws /
Hosocu6. roc. TexH. yH-T, 3. b. Cenupanona, H. f. Yconsuera, C. 1. Bamykos u ap.; mox pen. 3.
b. Cenuanosoii. - HoBocubupck, 2004. - 106¢. : wn.

9. NaseinkoB B. B. Kypc obmeii ¢pusuxu mns crynentos UJ10. U. 3. BomHoast ontuka. KBantosas
MexaHuKa : yueOHoe rmocooue / B. B. JlaBeinkos ; HoBocub6. roc. TexH. yH-T. - HoBocuGupck, 2004.
-91 ¢. : un.. - bubmuorp.: ¢. 89.

10. Jaseigkos B. B. Kypc o6meit pusuku mis cryaentos MJ10. Y. 2. DnekTpocTaTuka.
Marnetusm. Konebanwst u BonHsl ;| yueOHOe nocodue / B. B. Jlabinkos ; HoBocu®. roc. TexH.
yH-T. - HoBocub6upck, 2005. - 158 ¢. : nn.

VIHTepHeT-pecypchbl
1. 3BC HI'TY : http://elibrary.nstu.ru/

2. OBC «HznatensctBo Jlansy : https://e.lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/

4. 9BC "Znanium.com" : http://znanium.com/

S.

8. MeToaMuyecKoe 1 NporpamMmMHoe obecreyeHe

8.1 MeTopauyeckoe obecrneyeHme



1. Ieticaxoeu4 0. I'. CranmonapHbie COCTOSIHUS B OMHOMEPHBIX MOTEHIUATIBHBIX SIMaxX.
IpaxTukym ¢ ucnoss3osanue [IDBM : yuebnoe mocobwue / FO. I'. Tleticaxosuu, A. A. IlITeIrames ;
Hosocub. roc. Texu. yH-T. - HoBocubupck, 2007. - 249, [1] c. : un.. - Pexxum nocrymna:
http://elibrary.nstu.ru/source?bib_id=vtls000076710. - UuHoBarroHHast oOpa3oBaresbHast
nporpamma HI'TY "Bricokue TexHonmoruu".

2. IpakTukym mo pemeHunto (U3NYECKHUX 3a1a4 ¢ IpUMEHEHUeM KOMITbIoTepa. MoseKkysisipHas
dusMKa U TEPMOAMHAMUKA | METOAMUYECKOE MOCOOME K MPAKTUYECKUM 3aHATHSIM I10 KypCy QU3UKH
st ABT® o nanpaenenusiv "MHpoOpMaTrka U BeucIUTEIbHAA TexHuka", "MH]popMaimoHHbIe
cucremsl u TexHonorun’”, "TIporpammuas urxenepus”, "Mudopmarmonnas 6e3omnacHoOCTs" /
Hosocub®. roc. Texn. yu-T ; [cocT. A. A. IllTeirames]. - HoBocubupck, 2016. - 62, [1] c. : nn.. -
Pexum moctyma: http://elibrary. nstu.ru/source?bib_1d=vtls000229891

3. MexaHuka u TCpMOOAUHAMHUKA | METOAUYCCKHEC YKA3aHUS K BBOOTHOMY 3aHATUIO U K
naboparopHbiM pabotam Ne 0-6 o pusuke st 1 kypca Becex akynptero / HoBocu6. roc. TexH.
yH-T ; [cocT.: A. B. bapanos u ap.]. - HoBocubupck, 2012. - 69, [1] c. : un., Tabn.. - Pexum
nocryrma; http://elibrary.nstu.ru/source?bib_1d=vtls000178416

4, ®usuka. DIEKTPOMArHETHU3M ;| METOAMYECKHE YKA3aHUS | PeleHue 3afa4 mo usuke s 1-2
KypPCOB IHEBHOM U 3a0uHOM (opm oOyuenus / HoBocuO. roc. TexH. yH-T ; [coct.: JI. M. PogHukoBa,
H. A. Ycomsuesa, H. B. Unuepuna). - HoBocubupck, 2012. - 53, [2] ¢. : un.. - Pexxum goctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000173750

5. Konebanus u BostHbl. Borpock! myist 3amuTs! 1a00paToOpHBIX paboT | MEeTOIHYECKoe Iocobue mo
¢usuke ms 1 u 2 xkypcos / HoBocu®. roc. TexH. yH-T ; [cocT.: A. B. bapanos, B. B. /laBeinkos, B.
B. Xpucrodopos]. - Hosocubupck, 2014. - 29, [1] c.. - Pexum nocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000195495

6. DJIEeKTPUYECTBO U MAarHETU3M : BOMPOCHI JIs 3aTUTHI JTJaO0PATOPHBIX paboT No pusuke :
METOIUYECKUE YKA3aHUs ISt CTYHEeHTOB 1-2 KypcoB Beex dakynbpreros / HoBocuO. roc. TexH. yH-T
; [coct.: A. B. bapanog, B. B. laBeinkos, B. B. Xpucrodopos]. - HoBocubupck, 2012. - 14, [1] c..
- Pesxxum nocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000177499

7. DNeKTPUYECTBO M MAarHETU3M ;| METOIMYECKHE YKa3aHUs K J1a00paTOpHBEIM paboTam 1o (Gusuke
Ne 10, 12, 13, 15, 16, 19 myst 1 u 2 xkypcos Beex (pakynbreToB / HoBocu6. roc. TexH. yH-T ; [COCT.:
I1. A. Kpammueko u np.]. - HoBocubupck, 2012. - 65, [1] c. : un.. - Pesxxum nocrymna:

http://elibrary. nstu.ru/source?bib_id=vtls000177820

8. KonebOanus u BOJTHBI | METOAMYECKHE yKa3aHUs K jJaboparopHbiM paboTtam o ¢usuke Ne 21, 23,
25-27 nns 1 u 2 xypcoB Bcex ¢akynbretoB / HoBocuO. roc. TexH. yH-T ; [coct.: I'. E. HeBckas u
ap.]. - HoBocubupck, 2011. - 55, [1] ¢. : m., Tabmn.

9. OnTuka : BOMPOCHI AJIs 3alUThI Ja00paTOPHBIX paboT Mo (Ppusuke : METOAUYECKUE YKa3aHUs /
HoBocub. roc. TexH. yH-T ; [cocT.: A. B. bapanos, B. B. JlaBernkos, B. B. Xpucrodopos]. -
Hosocubupck, 2009. - 13 c.. - Peskxum moctymna:

http://elibrary nstu.ru/source?bib_1d=vtls000121978

10. OnTuka | METOIUYECKOe PYKOBOACTBO K JlabopaTtopHeiM padotam Ne 30, 32, 35 mo ¢usmke st
2-ro kypca Bcex cnieruansHocTel / HoBocu6. roc. TexH. yH-T ; [coct.: B. JI. Taknuu v ap.]. -
Hosocubupck, 2014. - 41, [2] c. : uin.. - Pexxum nocrymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000195482

11. KsanToBas ontuka. KBanToBasi MexaHHKa | METOAMYECKUE YKA3aHUsI K PEISHUIO 3aa4 B Kypce
obmeit ¢usuku st 1-2 kypco ABTD, ®JIA, MTO, DM, ®IIM, @b nueBHoit 1 BeuepHeit Gpopm
obyuenwus / HoBocu®. roc. TexH. yH-T ; [cocT.: O. b. CenuBanosa, B. 5. Yeuyes]. - HoBocubupck,
2004. - 75 ¢. : mn.. - Pexum nocryma: http://www library. nstu.ru/fulltext/metodics/2004/2719 rar

12. Pabouas TeTpans 1o kypcy "O0mas gusuxa”. U. 2 : Marepuasl 11 IPAK THYECKON
WHAWBHIYAIbHOM PabOThI 1O Kypcy Jekuuii "O6mas ¢pusuka” (2 yacts) mist 2-ro Kypea (BeuepHero
otnenenus) paxynbretoB JIA, MT® / HoBocu®. roc. texH. yH-T ; [coct. H. FO. Bepesun]. -
Hosocubupck, 2011. - 57, [1] c. : Tabn.. - Pexxum gocryna:

http://elibrary. nstu.ru/source?bib_1d=vtls000154277



13. Mexanuka ¥ 3JeKTpocTaTika. Bompocs! s 3amm sl 1abopaTopHBIX paboT no Qusmke :
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 CneunanmanpoBaHHoe NporpammHoe obecreyeHme

1 Microsoft Windows
2 Microsoft Office

9. MaTepuanbHO-TEXHNUYECKOE 06ecreyeHme

Komniekt o6opynoBaHus

Ne HavmeHoBaHMe HasHaueHne

1 |MYK "MexaHuka" Vicnonb3yeTca npu NpoBeieHU
nabopaTopHbIX paboT

2 |MYK"OnTtuka" Vicnonb3yeTca npy NpoBeieHUn
nabopaTopHbIX paboT

3 |MYK"OnTtnka kBaHTOBas" Vicnonb3yetcsa npyv NpoBeseHNN
nabopaTopHbIX paboT

4 |MYK "9nektpuyecTtso” Vicnonb3yeTca npy NpoBeAeHU
nabopaTopHbIX paboT

5 [MYK "2neKTpruyecTBo 1 MarHeTusm" Vicnonb3yeTca npu NpoBeieHU
nabopaTopHbIX paboT

6 |[MYK-TT Vicnonb3yeTca npy NpoBeieHU
nabopaTopHbIX paboT

7 |[MYK 3M-2 Vicnonb3yetcsa Npyv NpoBeseHNN
nabopatopHbIX paboT

8 [MYK "WCTOYHUK NUTaHMA cTeHaa" Vicnonb3yeTca npy NpoBeAeHU
nabopaTopHbIX paboT

9 |MYK "Ocuunnnorpad" Vicnonb3yeTca npu NpoBeieHU
nabopaTopHbIX PaboT

10 |MYK "Ocuunnorpad” Vicnonb3yeTca npy NpoBefeHUn
nabopaTopHbIX paboT
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1. O0001meHHas CTPYKTYpa (GOHAA OLIEHOYHBIX CPEACTB Y4eOHOM TN CHUILITHHBI
O06o06mieHHass cTpykTypa (OHAA OIEHOYHBIX CPEJACTB MO AucHUNIMHe Dusnka mpuBeleHa B

Tabmnue.
Tabnuma
ITanbl OEHKH KOMIIETeHIIHH
Iloxazarenu
¢()OPMHPOBAHHOCTH Meponpusitus
®opmupyemsble (bopmup o ponp I
KOMITETeH LI KOMMeTeHIn i Tembl TEKYIIEro POMeEKYTOUHASI
I (3HAHHUS, YMEHNA, KOHTPOJIsA aTrrectanus (3K3amMeH,
HABBIKH) (KypcoBoii mpoeKT, 3a4er)
PI'3(P) u np.)
OIIK.2 criocobHOCTH |32. 3HAaTh OCHOBHBIE | BTopoe Hauano Jlabopartopnas 3auet 1cemectp,

HCIOJIb30BaTh 3aKOHBI (PU3UKH, tepmoanHamuky. Lukn Kapro. |pabora: 3amuran  |Bompocs! 1-9;
OCHOBHBIE 3aKOHBl | BJISIOIIHECS BrinyxieHHbIe K01e0aHusl. OTYET MO Ok3aMeH 3a 2ceMectp,
€CTCCTBCHHOHAYYHBI |0a30BBIMHU IS CroxeHne KoneOaHuit Tm1a60paTOPHBEIM Bonpocel 1-58
X JUCLUILIMH B pelieHus 3ana4 JlMHaMMKa IOCTyNaTenbHOro paboram Ne 1, 3, 6, |Ox3ameH 3a 3cemectp,
npodeccronansHoi | mpodeccronanbHol | nBMrKeHUs. 3akonsl Herotona. |13 3a 2 cemecrtp; Bonpocel 1-55
JIeATENbHOCTH, JESITEIIBHOCTH Pabora, momtHocts. Andpakuus |PI3 3a 2 cemectp,
IIPUMEHATH METO/bL Mukpouactull. 3akoH Kymnona. |3agaum 1 —18
MaTeMaTU4eCKOro HanpsxeHHOCTB JlaGopartopnas
aHaIN3a U asIeKTprdeckoro noss. [punimn |pabora: 3ammura u
MOJIEIUPOBAHUs, CYTIEPIO3ULIMNA. 3aKOH OTYET MO
TEOPETUYECKOr0 U COXpPAHEHHS UMITYIIbCA U 71200paTOPHBIM
3KCIIEPUMCHTAIbHOD SHepruv. YIpyruid u Heynpyruii |padoram Ne 19, 23,
0 HCCIIEeI0BaHUS ymap. 3aryxatomme koinebanus |30, 353a3

Wzyuenue narepdepeHunn CeMecTp;

CBETa OT ABYX LIEINEH.
Kunemartuka BpaniateabsHOro
nemxeHus Kunemaruka.
Junamuka. Kunematuka u
JIMHAMHKA BPAIaTeILHOTO
JIBIDKEHUSI. 3aKOH COXPaHEHUs
MOMEHTA UMITYJIbCA.
Kunematnka. Pemenne 3amad B
BEKTOpPHOM Buje. Monenb
rapMOHUYECKOI'0 OCLIMIUIATOPA.
CocraBiieHue
muddepennmansHOro
YpaBHEHHS TaApPMOHUYECKOT O
ocrmusatopa. OnpeneneHue
OTHOIIICHHS TEIIOEMKOCTEH
meronom Knemana u Jlezopma.
OmnpeneneHne yaeIpHOTO 3apsaa
3JIEKTPOHA METOAOM
marHeTpona. I[lepBoe Havyano
TepMoauHAaMUKU. [TocTOsTHHBIN
aneKTpuueckui ToK. Crnbl
nHepuuy. Cuna Kopuonuca.
JIBr>KEHUE Tel nepeMeHHON
MaccChl, pEaKTUBHAS CUJIA.
YpaBHEHHE COCTOSHUS
HJICaIbHOTO Ta3a.

PI'3 3a 2 cemectp,
3agaum 1 - 18

OIIK.2

33. 3HATH OCHOBHEBIE
IIOHSITUS U 3aKOHBI
XUMUH,

BI)IHy)KHCHHLIC KoJIeOaHus.
3aBHUCHMOCTh 9YaCTOTHI
KoJeOaHUi OT YaCTOTHI

Jlabopartopnas
pabora: 3amura u
OTYeT 10

3auet 1cemectp,
BONpoCH 1-9;
OKk3aMeH 3a 2ceMectp,

3aKOHOMEPHOCTH BBIHYX/IAIOIIEeH cHilbl. SIBieHne |mabopaTopHBIM Bonpocel 1-58
MPOTEKaAHUS pe3onaHca. ClioxxeHue paboram Ne 1, 3, 6, |DOx3amen 3a 3cemectp,
XUMHUYECKHUX KOIIeOaHUH OHOTO 13 3a 2 cemecrp; Bonpockl 1-55
IIPOLIECCOB; HaIIpaBJICHUA C PaBHBIMU U PI'3 3a 2 cemectp,

CBOWCTBA, OJIN3KUMU YacToTaMH, OveHuns. |3amaun 1 — 18

Ha3HA4YCHHUC U
o0actu MMPUMCHCHUSA
OCHOBHBIX

MeTo/1 BEKTOPHBIX THarpamMM,
HaXO0XJICHUE aMIUTUTY/IbI 1
HavaIbHOH (ha3bl

JlaGopartopnas
pabora: 3amura u
OTYeT O




XHUMHYECKHUX BEIECTB
H UX COCIMHCHUN

PE3YIBTHPYIOIIET0 KOJIeOaHMsI.
CrnoxeHne B3auMHO
MIEPICHANKYIISIPHBIX KOJIEOaHuH.
JlnHaMuKa BpamiaTeaIbHOro
JBWKEHUS. MOMEHT cHil,
YpaBHEHHE AUHAMUKI
BpAaIaTeIbHOTO JABHKEHUSL.
MOMEHT UMITYJIbCa YaCTHIIBI U
CHCTEMBI YacTHII. 3aKOH
COXpaHEHHsI MOMEHTa
UMITyJIbCa. DHEPTHs
BpAaIaTeIbHOTO ABHKEHUSL.
KunemaTnka BpamaTeinbHOro
JBIDKEHUs. BEKTOpBI yrioBoi,
JIMHENHOU CKOPOCTH U
yckopeHusi. MOMEHT MHEepIH
TBepzoro tena. Teopema

I reitnepa KunemaTuka
MaTepHaIbHON TOYKH, CPETHSIS
1 MTHOBEHHAsl CKOPOCTb,
npeodpazoBanus [anmes.
VYckopenue. BekTopHBIH,
KOOpJMHATHBINA U
"ecTeCTBEHHBINH" CIIOCOOBI
OITMCAHUSI IBHKCHUSI.
Kunernueckas Teopus
njeanbHBIX Ta30B. JlaBieHue u
TEeMIIepaTypa HJIeaIbHOrO ra3a.
OcHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETHIECKON
Teopuu ra3oB. OIBITHBIE 3aKOHBI
UJICATLHOTO Ta3a.
Kunernueckue siBnenus. J[nuHa
cBOOOIHOTO TIpobdera.
Juddysus, TeruionpoBoaHOCTD,
BSI3KOCTb. SIBIICHNS ITepeHoca B
MIPUPOJIE U TEXHUKE.
KonebarenbHble nporeccsl.
XapaKTepuCTHKH KoJIeOaHNH.
Mopenb TapMOHHYECKOTO
ocumsTopa. MaremaTHaeckuit
1 QU3NYIECKUH MasITHUKH.
Juddepenumansroe ypaBHeHHE
KoJieOaHMH M ero pelIeHHE B
KOMILJIEKCHOH U
TPUTOHOMETPUIECKOH (opme.
CBoOotHBIE 3aTyXaloIIne
KoIeOaHus, TOOPOTHOCTD.
Juddepenumansroe ypaBHeHHE
3aTyXalomuXx KojaeOaHuii 1 ero
pemenue. JlekpeMeHT
3aTyxaHus. MakpocKOImnIecKas
cucreMa. Mukpo- u
MaKpOCKOIINYECKHE MapamMeTpbl
CHCTEMBI; CTATUCTUYECKHUN U
TEPMOANHAMHYECKUNA METO/IbI
OITCaHMsI CBONCTB
Makpocucremsl. COCTOSHUS U
npoueccel. Macca. Cuna.
3axonsl HetoToHa. VIMmynbe
YacTHIBI. VIMIyIIbC CHCTEMBI
yactull. OCHOBHOE ypaBHEHHE
JIMHAMHKH. 3aKOH COXPaHEHUS
nmiyinbcea. LleHTp Mace cuctemsl
YaCTHL. 3aKOH JBYKCHUS
neHTpa macc. Cucrema nieHTpa
nHepuuy. HemnepumanbHbIe
cucreMbl orcuera. CHitbl

71200paTOPHBIM
paboram Ne 19, 23,
30,353a3
CeMecTp;

PI'3 3a 2 cemectp,
3amaun 1 - 18




nHepuun. Cuna Kapuonuca.
Mexanuka Ten nepeMeHHOn
Macchl. PeakTruBHas cuna.
OCHOBBI PENSITUBUCTCKON
MexaHuku [lepBoe Hagano
TepMoanHamMuKd. Pabora raza
IIPY U3MEHEHUH eT0 00beMa.
Temnnora. TemnoeMKoCTb.
N3onpoueccs! B paMKax
[IEpBOro Havasa
TEPMOAVHAMUKHU.
AmmmabaTideckuii mporecc.
VYpapraenus aguadatsl. [ToTok
BekTopa. Teopema ["aycca B
HHTErpaNbHON U
nuddepeHraIbHON GopMax.
[Tpumeps! BBIYHCICHNS
HaNpsHKEHHOCTEH Ione ¢
IIOMOIIBI0 TeopeMsl ['aycca.
Pabora 1 MOITHOCTB.
IToreHManbHBIE CUBL.
Kunernueckas sHeprus u
MOTEHIMAIbHAs YHEPIUs. 3aKOH
COXpaHEHMS OTHOU
MEXaHUYECKOH YHEPrUn
cucTeMbl. AOCOIIOTHO YIpYyrui
1 abCOIIOTHO HEYNPYTHH yAaphl.
Pabora mo mepemereHno
3apsa B HOJE.
IToreHnmanbHOCTD
ANEKTPOCTATUYECKOrO MOJISL.
TeopeMma o HUPKYIALUN BEKTOpA
HanpspkeHHocTd. IloreHnman
ANEKTPUUYECKOrO MOJIA, Pa3HOCTh
MIOTEHIINAJIOB,
SKBUITOTEHINAIBHBIE
nosepxHocTu. HanpsxeHHOCTh
KaK I'paJlieHT MOTeHIHAA.
Pacnipenenenne Makcgeina amst
CKOpOCTEN MOJIEKYIL.
CpenHekBagpaTHYHas CKOPOCTh
MOJIEKY,
cpenHeapudmMeTrdecKas u
HaunboJee BeposITHAs! CKOPOCTH
Monekyn. Pacnpenencuue
Bonenmana. bapomerpuueckas
¢dopmymna Hukiel. OOpaTHMbIE U
HeoOpaTUMBbIE IPOLECCHI.
IonsiTHe sHTpOIUU. 3aKOH
BO3pacTaHus dHTponuu. Bropoe
HAyYaJI0 TePMOJANHAMUKH.
Tperse Hauano
TepMOAUHAMUKH. TernoBsle
JIBUTATENN W XOJOAWIbHBIE
mamuHbl. KT/, ukn Kapho.
Yucrno creneneii cB0O0bI
MoJieKynsl. Pacripenenenue
SHEPTHH 110 CTETIEHSIM CBOOO/BI.
BuyTpenssist sHeprus rasa
MHOI0ATOMHBIX MOJIEKYIL.
OnekTpocTaTHka. 3aKOH
Kynona. HanpskeHHOCTB
anekTpuueckoro nond. Iomne
TOueuHOro 3apsiaa. Ipunmn
CYNEPIO3ULIH MOJIEH.
DIEKTPUIECKOE MOJIE TUMOIS.




OIIK.2

36. 6a30BBIC 3HAHUS
(b yHIaMEHTATbHBIX
pa3znenoB pu3uKu B
o0BeMe,
HEOOXOIUMOM JIs
OCBOEHHS
(U3MUECKUX OCHOB B
o0actu
podeCCHOHATHHOMN
JIEeATENBHOCTH

JIV2IIEKTPUKH B DJIEKTPHUECKOM
none. [onspuzanust
nuanekTpukoB. [loBenenue
JTAIIONISL BO BHEITHEM
JNEKTpHUYECKOM Tone. BekTop
norsipuzanun. Bekrop
JNEKTPUUYECKOTO CMELEHUSI.
Teopema I'aycca nist BekTopa
INEKTPUUYECKOTO CMELEHUSI.
3aKOoH COXpaHEHHS UMITYIIbCa U
SHEpruu. YIpyrui U Heynpyrui
ynap. Kunemarnka
BpAaIaTEIHOTO JABHKEHUSL.
BekTops! yrioBoi, JIMHEHHOU
CKOpPOCTH H YCKOpeHUs1. MOMEHT
WHEPLUH TBEPAOTO TEa.
Teopema llTelinepa
Kunemaruka. lunamuka.
KunemaTrka u quHaAMHKA
BpAaIaTEIbHOTO JABHKEHUSL.
3aKoH COXpaHEHHS! MOMEHTa
nmnyasca. Kunemarnka
MaTepHaIbHON TOYKH, CPETHSIS
1 MTHOBEHHAsI CKOPOCTb,
npeobpazoBanus [anmes.
Yckopenue. BekTopHBIH,
KOOpJUHATHBIN U
"ecTeCTBEHHBINH" CIIOCOOBI
OITMCAHUSI IBHKCHUSI.
Kunernueckue siBnenus. [nuna
cBoOOIHOTO TIpobdera.
Juddysus, TeruionpoBoaHOCTD,
BSI3KOCTb. SIBIICHNS ITepeHoca B
npupoze u Texnuke. Ilepsoe
HAYaJI0 TePMOJINHAMUKH.
Pabora raza npu U3SMEHEHUH €ro
oobema. Terurora.
Temnoemkocts. M3omporeccs! B
paMKax IepBOro Havasia
TEPMOJAMHAMHUKH.
AmmmabaTideckuii mporecc.
VYpaBHeHus aanadaTol.
ITocTosIHHBIN 3NEKTpUYECKUN
ToK. Cnila ¥ TUTOTHOCTH TOKa.
3akon OMa B MUHTETPaIbHON 1
muddepenumansHoit hopme.
Pabora 1 MOIIHOCTH TOKa.
3akon [xoyns - Jlenua.
Croponnue cunibl. DJIC. 3akon
Oma 11st HEOIHOPOIHOT O
yuacTtka nenu. Hanpsbkenue u
Pa3HOCTh MOTEHIIUAJIOB.
[paBuna Kupxroda. [Torok
BekTopa. Teopema ["aycca B
HHTErpaNbHON U
nuddepeHraIbHON GopMax.
[Tpumeps! BBIYHCICHNS
HaNpsDKEHHOCTEH TToJIeH ©
IIOMOIIBI0 TeopeMsl ["aycca.
Pabora 1 MOIITHOCTB.
[NoTeHmanbpHbIE CHITBL.
Kunernueckast sHeprus u
MOTeHIIAJIbHAS HEPTUsl. 3aKOH
COXpaHEHMs TTIOJTHON
MEXaHMYECKON 3HEPTUU
cucTeMbl. AOGCOIIOTHO YIpYyrui
1 abCOIOTHO HEYNPYTHH yAaphI.
Pabora mo mepemeneHno

Jlabopartopnas
pabora: 3amura u
OTYET 110
71200paTOPHBIM
paboram Ne 1, 3, 6,
13 3a 2 cemectp;
PI'3 3a 2 cemectp,
3amaun 1 - 18
Jlabopartopnas
pabora: 3amura u
OTYET 110
71200paTOPHBIM
paboram Ne 19, 23,
30,353a3
ceMecTp;

PI'3 3a 2 cemectp,
3amaun 1 - 18

3auet 1cemectp,
BONpoCH 1-9;
OKk3aMeH 3a 2ceMectp,
Bonpocel 1-58
OK3aMeH 3a 3ceMecTp,
Bompocel 1-55




3apsa B HOJE.
IloreHnmanbHOCTH
ANEKTPOCTATUYECKOrO MOISL.
TeopeMma 0 HUPKYIALUN BEKTOpA
HanpspkeHHocTd. IloreHnman
ANEKTPUUYECKOrO MOJIsA, Pa3HOCTh
MIOTEHIINAJIOB,
JKBUIOTEHIIMAIbHBIE
nosepxHocTu. HanpsxeHHOCTh
KaK IPaJUeHT NOTEHIHAIA.
Pacnpenenenne Makcsesna ais
CKOpOCTEN MOJIEKYIL.
CpenHekBaapaTudHasi CKOPOCTh
MOJIEKY,
cpenHeapudmMeTriecKkas u
HaunboJee BeposITHAs! CKOPOCTH
Monekyn. Pacnpenencuue
Bonenmana. bapomerpudeckas
¢dopmyna Pacnipenenenue
SHEPTHH 10 CTETIEHSM CBOOOJBI.
TennoemkocTs. YpaBHEHHE
COCTOSIHUS MI€AJIBHOTO Ta3a.
[Muxuter. O6paTuMBbIe 1
HeoOpaTUMBbIE TPOLECCHI.
IonsiTHe SHTpOIUU. 3aKOH
BO3pacTaHus SHTponuu. Bropoe
HA4aJ0 TEPMOAUHAMUKY.
Tperse Hauano
TepMOAUHAMUKH. TernoBsle
JIBUTATENIN U XOJIOAWIbHBIE
mawmuHbl. KT/, Hukn Kapno.
Yucno creneneii cB0OO b1
MoJieKynsl. Pacripenenenue
SHEPTHH 10 CTETIEHSIM CBOOOJBL.
Buytpennss sHeprus rasa
MHOI'0ATOMHBIX MOJIEKYIL.
DJeKTpocTaTruKa. 3aKoH
Kynona. HanpskeHHOCTB
anektpuueckoro nond. Iomne
TOueuHOro 3apsiaa. IpuHnmn
CYNEPIO3ULIH MOJIEH.
DIEKTPUIECKOE MOJIE TUMOIS.

OIIK.2

y1l. Be1OUpaTh
NPOCTEHIINE MOACTH
¢busHUecKuX
00BEKTOB U
IIPOLIECCOB

3aKOoH COXpaHEHHS UMITYIIbCa U
SHEpruu. YIpyrui u Heynpyrui
ynap. M3yuenne paboTs
WCTOYHMKA ITUTaHUS
KnnemaTnka BpamaTenbHOro
JBIDKEHUs. BEKTOpBI yrioBoi,
JIMHENHOU CKOPOCTH U
yckopeHusi. MOMEHT HHepLHU
TBepaoro Tena. Teopema
Ireitnepa KunemaTuka.
Junamuka. Kunernueckas
TEOpHs HJICATbHBIX I'a30B.
JlaBnenune u TremmepaTypa
neanbHoro rasza. OCHOBHOE
YpaBHEHHE MOJIEKYISIPHO-
KHHETHYECKON TEOPUH ra3oB.
OnbITHBIE 3aKOHBI HACATEHOTO
ra3a. Kunernueckue siBIeHus.
JmHa cBOoOOmHOTO TIpObera.
Juddysus, TeruionpoBoaHOCTD,
BSI3KOCTb. SIBJIeHUS MepeHoca B
MIPUPOAE U TEXHUKE.
Maxkpockonudeckast CUCTEMA.
Muxkpo- 1 MaKpOCKOIIMYECKUE
TIapaMeTphl CHCTEMBI;
CTaTUCTUYECKUHN 1

Jlabopartopnas
paOora: 3ammra u
OTYET 110
71200paTOPHBIM
paboram Ne 1, 3, 6,
13 3a 2 cemecrp;
PI'3 3a 2 cemectp,
3amaun 1 - 18
Jlabopartopnas
pabora: 3ammra u
OTYET 110
71200paTOPHBIM
paboram Ne 19, 23,
30,353a3
CeMecTp;

PI'3 3a 2 cemectp,
3amaun 1 - 18

3auet 1cemectp,
BONpocH 1-9;
OKk3aMeH 3a 2cemectp,
Bonpocel 1-58
OK3aMeH 3a 3ceMecTp,
Bonpocel 1-55




TEpPMOANHAMHYECKUNA METOIbI
OITMCaHMsI CBONCTB
Makpocucremsl. COCTOSHUS U
npoueccel. IlepBoe Hauano
TepMoanHaMuKH. Pabora raza
IIPY U3MEHEHHUH eT0 00beMa.
Temnora. TemnoeMKoCTb.
N3onpoueccs! B paMKax
MIepBOro Havaja
TEPMOAMHAMHKH.
AmmabaTidaeckuii mporecc.
VYpaBHeHus aanadaTol.
Pacnipenenenne Makcgeina aist
CKOpOCTEN MOJIEKYIL.
CpenHekBaapaTudHasi CKOPOCTb
MOJIEKYJ,
cpenHeapudmMeTrdecKkas u
HaunboJee BeposITHAs! CKOPOCTH
Monekyn. Pacnpenenenue
Bonenmana. bapomerpudeckas
¢dbopmyna Hukier. OOpaTuMbIe U
HeoOpaTUMBbIE TPOIECCHI.
ITonsiTHe sHTpOIUU. 3aKOH
BO3pacTaHus SHTponuu. Bropoe
HAyYaJI0 TePMOJNHAMUKH.
Tpetse Hauano
TEpMOANHAMHUKH. TerioBble
JIBUTATENN W XOJOAWIbHBIE
mamuHbl. KT, ukn Kapno.
UYucno creneneii cBoO0bI
MoJeKyibl. Pacnipenenenne
SHEPTHH 110 CTETIEHSIM CBOOO/BI.
BuyTpenssis sneprus raza
MHOT0aTOMHBIX MOJICKYIL.

OIIK.2

y6. ymMETH
YCTaHaBJIMBATh
B3aMMOCBSI3b
(yHIaMeHTaIbHBIX
3aKOHOB XMMHH C
¢busHKO-
XMMHYECKUMHU
SIBIICHUSIMU JIJIST
0OBSCHEHUS U
IIPOTrHO3UPOBAHUS
HaIpaBJICHNS]
XMMHYECKHX
IpeBpalleHUN

Kunernueckas Teopus
njeanbHBIX Ta30B. JlaBieHue u
TEMIIepaTypa HJIeaTbHOrO ra3a.
OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETHIECKON
Teopuu ra3oB. OIBITHBIE 3aKOHBI
UICATLHOTO Ta3a.
Kunernueckue siBnenus. [qnuna
cBOOOHOTO TIpobdera.
Juddysus, TeruionpoBoaHOCTD,
BSI3KOCTb. SIBJICHNS ITepeHoca B
MIPUPOJIE U TEXHUKE.
MakpocKonuaecKast CHCTeMa.
MUKpO- 1 MaKpOCKOITYECKHE
TIapaMeTphl CHCTEMBI;
CTaTUCTUYECKUHN 1
TEPMOANHAMHYECKUNA METO/IbI
OITMCAHMsI CBONCTB
Makpocucremsl. COCTOSHUS U
mnpoueccel. IlepBoe Hauano
TepMoanHaMuKH. Pabora rasa
IIPY U3MEHEHUH eT0 00beMa.
Temnora. TemnoeMKoCTb.
N3onpoueccs! B paMkax
MIepBOr0 Havaja
TEPMOAMHAMHUKH.
AmmmabaTidaeckuii mporecc.
VYpaBHeHus aanadaTol.
Pacnipenenenue Makcgeia aist
CKOpOCTEN MOJIEKYIL.
CpenHekBaapaTudHasi CKOPOCTh
MOJIEKYII,
cpenHeapudmMeTrieckas u
HaunboJee BepOsITHAs! CKOPOCTH

Jlabopartopnas
paOora: 3ammra u
OTYET 110
71200paTOPHBIM
paboram Ne 1, 3, 6,
13 3a 2 cemecrp;
PI'3 3a 2 cemectp,
3amaun 1 — 18
Jlabopartopnas
paOora: 3ammra u
OTYET 110
71200paTOPHBIM
paboram Ne 19, 23,
30,353a3
CeMecTp;

PI'3 3a 2 cemectp,
3amaun 1 - 18

3auet 1cemectp,
BOMpocH 1-9;
Ok3aMeH 3a 2ceMectp,
Bonpocel 1-58
OK3aMeH 3a 3ceMecTp,
Bompocel 1-55




Monekyn. Pacnpenencnue
Boneunmana. bapomerpudeckas
¢dopmyna Huxier. O6paTumsbie n
HeoOpaTUMBbIE TPOLECCHI.
ITonsiTHe sHTpOIUU. 3aKOH
BO3pacTaHus dHTponuu. Bropoe
HAyYaJI0 TePMOJANHAMUKH.
Tpetse Hauano
TEpMOANHAMHUKH. TerioBble
JIBUTATENN W XOJOAWIbHBIE
mamuHbl. KT/, Hukn Kapho.
Yucio crenexei cBoOOIbI
MoJieKynsl. Pacripenenenue
SHEPTHH 1O CTETIEHSIM CBOOO/BI.
BuyTpenssist sneprus raza
MHOT0aTOMHBIX MOJICKYIL.

2. MeToanka OleHKH 3TanoB ()OpMUPOBAHUS KOMIIETEHIIMII B PpAMKAX AUCHHUILINHBI.

[TpomexyTouHas aTTecTarys Mo AUCIUILIMHE TPOBOIUTCS B 1 cemecTpe - B popme 3adera B 2 ceMecTpe -
B (¢dopme »nHK3amMeHa B 3 cemecTpe - B (QopMe DIK3aMeHa, KOTOPBI HampaBiIeH Ha OICHKY
chopmupoBarHocTH komrereHiuit OIIK. 1.

3auer npoBoAMTCS B (pOpME NMUCHMEHHOTO TECTUPOBAHMS, BAPUAHTHI TECTA COCTABISIOTCS M3 BOIPOCOB,
NPUBCACHHBIX B MACIOpPTC 3a4CTa, IMO3BOJIOIIMUX OLCHUTHL IIOKA3aTCIIN C(bOpMI/IpOBaHHOCTI/I
COOTBETCTBYIOLIMX KOMIETEHLINI

DOK3aMeH TPOBOJUTCA B TNHCbMEHHON Qopme Mo Owuseram, OWIETHI COCTaBISAIOTCS W3 BOIPOCOB,
NPUBEICHHBIX B TACIOPTE 5HK3aMEHa, MO3BOJSIOIIMX OICHUTh TOKa3aTelnu C(HOPMUPOBAHHOCTH
COOTBETCTBYIOLIMX KOMIETECHILINI

Kpome Toro, copMupoBaHHOCTH KOMIETEHINI MPOBEPSIETCS MPU MPOBEICHUH MEPONPHUATHI TEKYIIETO
KOHTPOJISl, YKa3aHHBIX B Tabmuie paszaena 1.

B 1 cemectpe 00s13aTebHBIM 3TANlOM TEKYIIEH aTTeCTAllUU SABJSIETCS KOHTPOJIbHas padoTta. TpeboBaHus K
BBITIOJTHEHUIO KOHTPOJIbHOW pPa0OThl, COCTaB M MpPaBWIa OLEHKH CHOPMYIHUPOBAHBI B MACHOPTE
KOHTPOJIHON pabOTHI.

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

B 3 cemectpe 00s3aTeNbHBIM 3TAallOM TEKYIIEH aTTEeCTallud SBJSIETCS PacdeTHO-TpadHuuecKoe 3aJaHue
(PI'3). TpeboBanus k BeimosnHeHuto PI'3, coctas u mpaBuiia oueHku copMmynupoBansl B nacropre PI°3.

OOmme npaBuiia BEICTABICHUS OLICHKU I10 AUCIUILTMHE OMPEEISIOTCS 0allIbHO-PEUTHHIOBON CUCTEMOM,
NPUBEJICHHOH B paboueil mporpamme TUCHUTUIMHBL

Ha ocHOBaHMM mpHBENEHHBIX Jajiee KPUTEPUEB MOXKHO CHENaTh OOIIMH BBIBOA O C(HOPMHUPOBAHHOCTH
xoMmnereHiuii OIIK.1, 3a koTOpble OTBEYAET AUCLUIUIMHA, HA Pa3HbIX YPOBHSX.

O0mas xapakTepucTHKAa YPOBHeH 0CBOCHHUSI KOMIIETECHIIHIA.

Hu:xe moporoBoro. YpoBeHb BBIIOJHEHHS paOOT HE OTBEYAeT OOJBIIMHCTBY OCHOBHBIX TpeOOBaHHUH,
TEOPETUYECKOE COJEPKaHNUE Kypca OCBOCHO YaCTHYHO, MMPOOEIIBI MOTYT HOCUTD CYIIIECTBEHHBIN XapakTep,
HEOOX0JMMbIE IPAKTHYECKHE HABBIKK PaOOTHI C OCBOCHHBIM MaTEpUaioM C(OPMUPOBAHBI HE JOCTATOYHO,
OOJIBIIMHCTBO TPEAYCMOTPEHHBIX MPOrpaMMoil OO0y4deHus y4yeOHBIX 3aJaHUN HE BBIMOJHEHBI WU
BBITIOJTHEHBI C CYILIECTBEHHBIMH OIIMOKAMHU.

IloporoBblii. YpoBeHb BBINONHEHUS pPabOT OTBEYAET OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUH,
TEOPETUYECKOE COEepPKaHue Kypca OCBOSHO YAaCTUYHO, HO MPOOEIIbl HE HOCST CYIIECTBEHHOTO XapaKTepa,
HEOOXOIMMBbIE MPAKTUYECKHE HABBIKK PabOThl C OCBOCHHBIM MAaTEpPHUaIOM B OCHOBHOM C(OPMUPOBAHBI,
OOJIBIIMHCTBO TPEIyCMOTPEHHBIX MPOTrpaMMOi 00ydeHHs y4eOHBIX 3aJlaHHi BBIMIOJIHEHO, HEKOTOPHIE



BUJIBI 3aJaHUIN BBITIOJIHEHBI C OITMOKaMH.

Ba3oBblii. YpoBeHb BBINOJIHEHUS pabOT OTBEYAET BCEM OCHOBHBIM TPEOOBAaHUSAM, TEOPETUYECKOE
CoJiepPKaHuEe Kypca OCBOCHO IMOJHOCTHIO, 0€3 MpoOesoB, HEKOTOPbIE MPAKTUYECKUE HAaBBIKM PaOOTHI C
OCBOEGHHBIM MaTepHajoM c(HOPMUPOBAHbI HEOCTATOYHO, BCE MPEIYCMOTPEHHBIE NMPOrpaMMOi 00ydeHus
yueOHbIe 33aJaHHs BBIMOJHEHBI, KAUECTBO BBITIOJHEHUS HU OJHOTO M3 HUX HE OIIEHEHO MHHHUMAJIbHBIM
YHCIOM 0aJIOB, HEKOTOPBIE U3 BHIMOJIHEHHBIX 3aJIJaHUN, BO3MOYKHO, COJIEPKAT OIIMOKH.

IIpoaBMHYTHINA. YPOBEHb BBHINOJHEHHUS PadOT OTBEYAET BCeM TPeOOBAHUAM, TEOPETHUECKOE COAEpIKaHHE
Kypca OCBOEHO IOJIHOCThIO, 0e3 MpoOesioB, HEOOXOAUMBIE MTPAKTUYECKUE HABBIKK PabOTHI C OCBOCHHBIM
MaTepuasioM C(OpPMUPOBaHBI, BCE NPEIYCMOTPEHHBIE MporpaMMoil OOydeHHs YydueOHble 3aJaHus
BBITIOJTHEHBI, KAYECTBO MX BBIMOJHEHUS OI[CHEHO YHCIOM 0aIoB, OJIM3KHM K MAaKCUMAJIbHOMY.



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 . . .
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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}
AR z

+‘ Y
Tz'—zt i |3

1 I

S, S, S

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
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6. CoctaBuTh cucTeMy ypaBHeHUi 1o npasuiam Kupxroda
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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.
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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.



