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1. PE3YJIbTATbBI OCBOEHUSA JUCHUIIJINHbI «PU3UKAY.

Hpouecc HU3YyUCHHUA AJUCHHUIUIMHBI HAIIPABJICH Ha q)OpMI/IpOBaHI/IC 9JICMCHTOB

cienyronmx komrerenuuit B coorsercteun ¢ ®I'OC BO no nanHOMy HanpaBJICHHIO:

Kon Pe3ynbrarsl
Ilepedens ruraHupyeMBbIX
KOMIIETEHIIY| OCBOEHMSI WunukaTopsl
OII (bopMynupoBKa | KOMIETCHIIUN PE3YIIbTATOR 00y XIeHHA 110
o JTUCLUIUIMH
KOMIETEHIUI)
YK-1. Cnocoben NJ-1 Ananusupyer 3HaTh:
OCYILIECTBIISITh 3a/1a4y, BbIJIENISIS €€ - coziepKaHHE U CIIOCOObI
TIOUCK, 0a30BbIe UCII0JIb30BAHUS
KPUTHUYECKUI COCTAaBJISAIOLLNE, KOMIIBIOTEPHBIX U
aHaJIN3 U CUHTE3 OCYILIECTBIISICT MH(POPMAIIMOHHBIX
nHpOpMAIHH, JIEKOMIIO3UIIHIO TEXHOJIOTUIl B
IIPUMEHATh 3anaun. UJ1-2 aBTOMAaTUYECKHX
CUCTEMHBIN Haxonut n YCTpPOHCTBaxX YMeETh:
HOJXOA JJIs KPUTHYECKU - IPUMEHSATh
peleHust aHaJIU3UpPyeT KOMIIBIOTEPHYIO TEXHUKY U
MIOCTABJICHHBIX nH(bOpMaIHIO, MH(pOPMaLMOHHbIE
3ama4 HEOOXOAUMYIO IS TEXHOJIOTUH NpU
peleHus aBTOMAaTH3aLluU
MIOCTaBJIEHHOM 3a/1a4H. TEXHOJOTMYECKHUX
N1-3 PaccmarpuBaer nporeccos. Biagers:
BO3MOXXHBIE BAPUAHTHI - KOMIIBIOTEpPHON TEXHUKOU
pelIeHns 3a1a4H, U MH()OPMAITMOHHBIMU U
OLICHUBAS UX CETEBBIMU TEXHOJIOTUSIMU
JIOCTOMHCTBA U JUIS aHAJIW3a U CUHTE3a
HEJO0CTaTKH. aBTOMATUYECKUX CUCTEM
OIIK-1 CrnocobeH perrath na-1 3HaTh:
TUIIOBBIE 3a/1a4U JleMoHCTpUpyeT CBSI3b (DPU3UKU C
npogeccuoHaTbHON 3HaHHWE OCHOBHBIX JIPYTUMH
JESTEIbHOCTH Ha 3aKOHOB €CTECTBEHHBIMU
OCHOBE OCHOBHBIX MaTeMaTHYECKUX, HayKaMH, 3HaueHue eé
3aKOHOB €CTECTBEHHOHAYYHBIX B KU3HU COBPEMEHHOTO
MaTEeMAaTHYECKHX, u oO1ecTBa.
€CTECTBEHHOHAYUHBIX | oOIenpodeccroHab YMeTh: IpOBOANUTH
u obmenpodeccuo- HBIX JUCIUILUINH, pacyeTsl o PU3HIECKUM

HaJIbHBIX JTUCHUTUIMH
C IPUMEHEHUEM
MH(POPMAIIMOHHO
KOMMYHHUKAITHOHHBIX
TEXHOJIOT Ui

HEOOXOIUMBIX JUISI
PEIICHUS TUTTOBBIX
3a71a4 B 00J1aCTH
arpouHXeHEPHUH
NJI-2. Ucnionb3yeT 3HaHUS
OCHOBHBIX 3aKOHOB
MaTeMaTUYECKUX U
€CTECTBEHHBIX HayK
JUTSL pEIICHUS
CTaHJApTHBIX 3371a4 B
arpouHXeHepHUu

bopmynam u
YPaBHEHHSIM PEAKIIHH.
Bnaners:

MeToja

MU

00paboTKHn
MOJTy9E€HHBIX
pe3yJIbTaToB,
HaBbIKaMU 0€30I1aCHOTO
MIPOBEICHUS
¢duznueckoro




NJ-3. ITpumenser
UH(POPMAIIIOHHO
KOMMYHUKAI[UOHHBIE
TEXHOJIOTHH B
PELICHUN TUIIOBBIX
3a1a4 B 00JIacTH
arpouMH)XeHepuu

OKCIICPUMCHTA

OIIK-4

Cnocoben
peaTM30BHIBATH
COBPEMEHHBIC
TEXHOJOTHH U
00OCHOBBIBATH X
MIPUMEHEHHE B
npoeccruoHaIbHOM
JIEATENHLHOCTH

NJ-1 Ucnons3yer
Marepuaibl HAyYHbIX
HCCIIEIOBAHUN T10
COBEpUICHCTBOBAHUIO
TEXHOJIOTUI U CPEACTB
MEXaHU3aluu
CEJIbCKOXO035MCTBEHHOTO
MIPOU3BOJICTBA

NJ-2 O6ocHOBBIBaET
MIPUMEHECHHE
COBPEMEHHBIX
TEXHOJIOT U
CEJIbCKOXO035IUCTBEHHOTO
MIPOU3BO/JICTBA,
CPElICTB MEXaHU3ALUU
JUTSI TIPOM3BOJICTBA,
XpaHEeHUS U
nepepadoTKu

PO KITUU
YKUBOTHOBOJICTBA U
PacTeHHEBOJICTBA

3HATh:

- OCHOBBI aHAJIM3a U

pelIeHus: MOCTaBICHHBIX

3ajauy;

UH(POpPMAIIHIO,

HEO0OXOIUMYIO IS

peLIEeHHS TOCTAaBJICHHOMN

3a/1auu;

- BO3MOXHBIC BapUAHTHI
pellieHus 3a1a4u,
OILICHUBAs UX JOCTOMHCTBA
Y HEIOCTATKH;

- OCHOBBI (HOPMUPOBAHHS
CYXJICHUW U OLEHKHU
MHCHUM;

- TIOCTIEACTBUS
BO3MOJKHBIX pEHICHUI
3a/1auu;

- O’)KUJAEMBIE PE3YJIbTAThI
peIIeHUs BBIJICTICHHBIX
3ajauy;

yMeTb:

- aHAIM3UPOBATH 3a7a4y,

BBIJIEIISIS €€ 0a30BbIe

COCTaBJISIFOLIHE;

- OCYILIECTBIISITh

JIEKOMIO3UIHIO

3a/1a4u;

- HaXOJIUTh M KPUTUIECKHU

aHATM3UPOBATH

uHpOpMaIIHIO,

HEOOXOAUMYIO JJIS PEIICHUS

MOCTaBIEHHOW 3a/1a4M;

- aHAJIU3UPOBATh

BO3MO>KHbBIE BapPUAHTHI

perieHus 3a1a4u,

OLICHUBAs UX JIOCTOMHCTBA

Y HEJIOCTaTKU;

BJIA/I€Th:

- HaBBIKaMU

aHanm3a

MOCTaBJIEHHBIX

3ajad;

- CIIOCOOHOCTHIO HAXOIUTH

U KPUTHYECKU

aHAJIM3UPOBATh




nHpopmaruto,
HEOOXOIUMYFO JIJIsSt
peIICHHSI TOCTABICHHOM
3a7a4u;

- HaBbIKAMH aHAJIN3a
BO3MOKHBIX BAPHAHTOB
peIIeHHS 3a/1a49H, OI[CHUBAs
UX JOCTOMHCTBA U
HEJIOCTATKU;

-HaBbIKaMH (POPMUPOBAHUS
COOCTBEHHBIX CYXXICHHUU U

OLIEHKH

2.CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI « PUZUKA»

2.1.Cmpyxkmypa oucuuniunot (Mooyns)
OO01mast TpyA0eMKOCTh TUCITUTUTHHEI COCTABIISICT_{ 3a4ETHBIX SIUHUIL, _252 9acoB.

CTpyKTypa u coaep:kaHue TUCHUIIMHBI 1151 00

Ne Buabl yueOHoii paboThl, BKIOYAS ®opMbl TEKYLLET0
n/n CaMOCTOSITEIbHYIO PadoTy KOHTPOJIA yCIIeBaeMOCTH
CTYJACHTOB M TPYA0E€MKOCThb (B (no nedenam cemecmpa)
KonraktHas CamocrosiTe/ib dopma NpoOMeKYTOUHOM
pabora Has padora arrecTaumu (no
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1. Paszgen 1. Mexauunka
11 Temal.l. Dm3ukaxak |1 |2 |2 4 4
HayKa
1.2 | Tema 1.2. IIpeamer 1112 |2 4 4
MEXAHUKHU
13. | Tema1.3. Kunematnka |1 |4 | 2 2 4 4
1.4. | Tema 1.4. Jlunamuka 114 |2 2 4 4
1.5. | Tema 1.5. 3akonbI 14 2 2 4 4
COXpaHEHHsI B MEXaHUKE
1.6. | Tema 1.6. 14 2 2 4 4 2
HewnnepunansHble
CHCTEMBI OTCYETa
1.7. | Tema 1.7. lunamuka 1 4 |2 2 6 2 |4 2
TBEPJIOTO Tela
1.8. | Tema 1.8. KoneGanus 114 2 2 6 2 |4 2




1.9. | Tema 1.9. Mexanuka 114 1|2 2 6 2 |4
JKUJIKOCTEH U Ta30B
1.10| Tema 1.10 PensituBucrckas 2 | 4 | 2 2 6 2 |4
MeXaHHUKa
Paszgea 2. MoJsiekyjasipaasi pU3UKa U TEPMOJUHAMHUKA
2.1. | Tema2.1. Monekymsipao- | 2 |4 | 2 2 4 4
KHHETHYECKAast TEOPHSI
2.2. | Tema2.2. Tepmogunamuka| 2 | 4 | 2 2 4 4
2.3. | Tema 2.3. SIBnenus 2 4 2 4 4 4 2
nepeHoca
24. | Tema2.4. Peanbubierassl | 2 |4 | 2 4 4 4
Pa3znen 3. DiiekTpr4ecTBO 1 MATHETH3M
3.1. | Tema 3.1. IIpeamer 2 4 2 2 4 4
KJIACCUYECKOI
3JIEKTPOMHAMHUKH
3.2. | Tema 3.2. Dnekrpocraruka| 2 | 4 | 2 2 4 4 2
3.3. | Tema 3.3. 2 4 2 2 4 4 2
DIIEKTPOCTATHYECKOE MOJIE
B IUBJICKTPUKAX
3.4. | Tema 3.4. Ilpopomuukus |2 |4 | 2 2 4 4
JIIEKTPOCTATHYECKOM I1OJIE
3.5. | Tema 3.5. Dueprus 2 |4 2 2 4 2 |2
B3aUMOJICUCTBUS
DIIEKTPUYECKUX 3aPSI0B
3.6. | Tema 3.6. [TocTostHHBII 3 |4 2 2 4 4
3JIEKTPUUECKUNA TOK
3.7. | Tema 3.7. MaruuTHOE 3 13 |1 2 5 1 |4 2
noJie
3.8. | Tema 3.8. MaruuTHOE 3 13 |1 2 4 2 |2 2
TI0JIE B BEIIECTBE
3.9. | Tema 3.9. 3 13 |1 2 4 2 |2 2
DNeKTpOMarHuTHAS
WHIYKITAS B JBAKYIIAXCS
Y HETIOJIBUIKHBIX
IPOBOIHUKAX
3.10| Tema 3.10. Tok cmemenust | 3 | 3 |1 2 4 2 2
Pa3znea 4. OnTuka
4.1. | Tema 4.1. Ilpeamer 3 14 |2 2 4 2 |2
OITHKH
4.2. | Tema 4.2. Dueprus u 3 14 |2 2 4 2 |2 1
UMITYJIBC
3JEKTPOMArHUTHBIX BOJIH
4.3. | Tema 4.3. [lucniepcust 3 14 |2 2 4 2 |2 2
CcBETa
44. | Tema4.4. Orpakennen |3 |3 |1 2 4 2 |2 2
IpeoMJIEHHE CBETA Ha
rpaHuIe paszena IByX
JIMDJICKTPUKOB
45. | Tema 4.5. Unteppepentms| 3 | 3 | 1 2 4 2 |2 2

CBC€Ta




4.6. | Tema 4.6. [Tudppakims 313 |1 2 4 2 |2 2
CBeTa
4.7. | Tema 4.7. Temiosoe 313 |1 2 4 2 |2
H3JIy4YEHHE
OO01mas TPy10eMKOCTb, 120 | 70 50 105 31 74 27
B
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1. Pa3znen 1. Mexanuka
11 | Tema 1.1. ®usuka xax 6 6
HayKa
1.2 | Tema 1.2. IIpenmet 1 1 6 6
MEXaHUKH
1.3. | Tema 1.3. Kunematuka 1 1 6 6
1.4. | Tema 1.4. lunamuka 1 1 6 6
1.5. | Tema 1.5. 3akoHbI 1 1 6 6
COXPAHEHUS B MEXaHHUKE
1.6. | Tema 1.6. HemHeprumansHble 1 1 6 6
CHCTEMBI OTCYETA
1.7. | Tema 1.7. lunamuka 6 6
TBEPAOTO Tela
1.8. | Tema 1.8. Konebanus 6 6
1.9. | Tema 1.9. Mexannka 6 6
JKUIKOCTEN U Ta30B
1.10 | Tema 1.10 PenstuBucTckas 6 6
MCXaHHUKa




Paznen 2. MoJgiekyJsipHasi pu3uKa 1 TEPMOAUHAMHUKA

2.1. | Tema 2.1. MonekyJsipHO- 1 1 6 6
KHHETUYECKAs TEOPHSI

2.2. | Tema 2.2. TepmoauHAMUKA 1 1 6 6

2.3. | Tema 2.3. SIBnenus nepenoca 6 6

2.4. | Tema 2.4. PeanbHble rassl 6 6

Pa3zgea 3. DiiekTpr4ecTBO M MArHETH3M

3.1. | Tema 3.1. IIpeamer 1 1 6 6
KJIAaCCUUECKOM
SJIEKTPOIUHAMUKH

3.2. | Tema 3.2. DiekTpocTaTuKa 1 1 6 6

3.3. | Tema 3.3. 1 1 6 6
DIIEKTPOCTATHYECKOE TOJIE B
JIMDJIEKTPUKAX

3.4. | Tema 3.4. TIpoBOAHKKH B 6 6
BIIEKTPOCTATHIECKOM TIOJIE

3.5. | Tema 3.5. Dueprust 1 |1 6 6
B3aUMOJCHCTBUS
DIIEKTPUYECKHUX 3apsI0B

3.6. | Tema 3.6. [TocTosTHHBII 6 6
DIIEKTPUYECKUI TOK

3.7. | Tema 3.7. MarautHoe noie 1 1 6 6

3.8. | Tema 3.8. MaraurHoe 1oJje B 1 1 9 3|6
BEILIECTBE

3.9. | Tema 3.9. DiekTpoMarHuTHast 1 1 10 4 |6
WHIYKIUS B IBIKYIIUXCS U
HEITOABUXKHBIX HpOBO,Z[HI/IKaX

3.10 | Tema 3.10. Tok cMmemmeHus 1 1 10 4 |6

Pa3gea 4. Onruka

4.1. | Tema 4.1. [lpeaMeT ONTHKH 11 10 4 |6

4.2. | Tema 4.2. DHEPrus ¥ UMITYJILC 11 10 4 |6
OJICKTPOMArdHMUTHBLIX BOJIH

4.3. | Tema 4.3. lucniepcus cBeTa 1|1 10 4 |6

4.4. | Tema 4.4. OrpakeHue u 10 4 |6

MpeloMJIEHHE CBEeTa Ha
TpaHUIE pa3ferna AByX

JUDICKTPUKOB
45. | Tema 4.5. Unrepdepentus 10 4 |6
cBeTa
4.6. | Tema 4.6. ludppakius ceera 10 4 |6
4.7. | Tema 4.7. TemnoBoe 10 4 |6
U3ITydYCHHE
OO01mas Tpy10eMKOCTh, B 18 | 18 225 39 |186

gacax




[IpomexyTouHas
aTTecTalys

®opma

3auer

3a4er ¢ OIEHKOM

IK3aMeH 1
Kypc

3.1.Conep:xaHue TMCUUILIHHBI 110 TEMaM

TEMA 1. ®u3uka kak HayKa.

MeToabl (HPU3NIECKOTO UCCTIEIOBAHUS: OMIBIT, THIIOTE3a SKCIIEPUMEHT, Teoprst. Dusnka u Gronorusi.
dunocodus u puznka. Baxxueiimme 3tansl uctopun Gusnku. Ponb Gusuku B o6pazoanun. O0mas cTpykrypa
W 3a7a49M Kypca oouielt ¢pusznku. EnuHuIb! n3mepenus u cucteMsl equHul. OCHOBHBIE €TUHUTIBI

MEXAHHKA
TEMA 2. IIpeamer MeXaHUKHU

Kiaccryeckast 1 KBaHTOBasi MEXaHHKA. HepeHﬂTI/IBI/ICTCKaH " pCIATUBUCTCKAA MCXaHUKA. Kunematnka
u auHaMuka. OCHOBHBIC (PU3MYCCKUE MOJICIIH: YacTHIla (MaTepraibHas TOUKa), CHCTEMa YacTHIl, AOCOIFOTHO
TBEPJIOC TEJO, CIUIONIHAS Cpea.

TEMA 3. Kunematuka

Cucrema gactuil. CKaJIsipHbIE U BEKTOpHBIE (DU3MUecKue BeTMYnHbI. KnHeMaTuieckoe orucanme
nBrKeHus 9acTuil. CKOpocTh U yckopenue. O cMbIcie MPOU3BOAHON U MHTETPpaia B MPUIOKEHUHU K
¢usnyeckuM 3amayam. [locrynareabHOE M BpalllaTelbHOE IBHKECHHE a0COIFOTHO TBEPAOTO Tejia. YTIIoBas
CKOpPOCTh U yTIIOBO€ ycKopeHue. CTeneHu cBOOOIbI.

TEMA 4. lunamuxa

Ilepsslit 3ak0oH Hpr0TOHA M MHEpLMAIBHBIE CUCTEMBI oTcueTa. [IpuHImn oTHOCUTENbHOCTH. [IprHIMT
INanunes. UaBapuanTs! npeodpazosanusi. Cuna. Bropoii 3akon Hetorona. Macca u umnynbc. COCTOSHUS
YacCTHUIIbI B KJJacCUYeCKol Mexanuke. Tperuii 3akoH HploToOHA B KilacCMUeCcKOM MeXaHUKe. | paHUIIbI
MPUMEHUMOCTH KJIACCHYECKOTO crioco0a onurcaHus ABIKeHUs yacTull. Mcrnons3oBanue caiita ajst CTyJEHTOB:
studopedia.ru, gexTopust MOTU, rojgocoBsix moMomiHukoB Siri win Anuca, cucteMbl Google u T.J1. 1ist
BHUPTYaJIbHOM, HaIrJIIJHON AEMOHCTpaly 3aKkoHOB HproTOHA.

TEMA 5. 3akoHbI COXpaHeHHs] B MeXaHHKe

3aKoH COXpaHEHUs UMITYJIbca. AJTUTUBHBIN 3aKOH COXpaHeHHs Macchl. LIeHTp Macc U 3aKOoH ero
IBIDKEHHA. MOMEHT UMITyJIbca. Y paBHEHHE MOMEHTOB. 3aKOH COXpaHEHHs MOMEHTa UMITyJibca. Pabora.
Momnocts. Kunernueckast sHeprusi. BHyTpeHHs1s1 3Heprusl. 3aKOH COXpaHEeHHUs SJHEPTHH. 3aKOHBI COXPaHEHUS U
CHMMETPHUS IPOCTpaHCTBA U BpeMeHU. Mcnonb3oBanue IT-TexHOIOTHI 1 UHTEPHET PECypPCcOB, IOCTPOECHUE
rpadMKOB, pUCYHKOB U TaOmuI] ¢ Ucnonib3oBanueM Microsoft Excel (i mocTpoenust rpadMKoB U cO3AaHUS
TaOJIMII JaHHBIX (pU3NUEeCKUX BenduH), Microsoft Word, Microsoft Power Point (111 co3manust npe3eHTanui
M0 paccMaTpUBaEMBIM BOIIPOCAM TE€MBI), FOJIOCOBbIE TOMOLTHUKH Siri nin Anuca (U1t oucka HeoOXoauMon
nH(pOpMaIun).

TEMA 6. Hennepuua/jbHble CHCTEMBI OTCUYETA




Onucanue JABWIKCHUS 4aCTUL] B HCMHCPIHUAJIIBHBIX CUCTEMAax OTCUETA. Cuna HWHCPILUH. FpaBI/ITaHI/IOHHaH
Macca. DKBHBAJCHTHOCTh HHepTHOﬁ n I‘paBHTaHHOHHOﬁ Mmacc.

TEMA 7. JlunaMmuka TBepJ0ro reja

YpaBHeHUE ABUKEHUS TBEPIOTO Tesia. MOMEHT MHEPIIUU TBEPAOIO TEIa OTHOCUTEIBHO OCH.
Bpamaromuii MomeHT. KuHeTnueckas 3Heprusi TBEpAOro Tela, COBEpIIAOLIEr0 NOCTYNATENbHOE U
BpalarenbHoe IBmxkeHus. [ upockonbl. Mcrnonp30BaHre TOIOCOBBIX MOMOIIHUKOB Siri Wi AJlMca, CUCTEMbI
Google, SIHnekc s IEMOHCTPAIUU PA0OTHI THPOCKOTIOB.

TEMA 8. Kosieoanus

KunemaTtuka rapMoHnYeckux Kosiebanuii. Bexropusie nuarpammsel. KomiuiekcHas opma
MIPEICTaBICHUS TAPMOHNYIECKHX KONIeOaHni. ['apMOHMYECKHH OCIMILISATOP. DHEPTeTUIECKIE COOTHOIIICHHS.
JIBm>KeHne cucTeMbl BOIHM3H YCTOWYMBOTO TIOJIOKEHHS paBHOBECHS. MasiTHUKA. 3aTyXaloue KoieOaHun
ocumuiaTopa. Koadduimenr 3aryxanus, jorapuMUIeCKuil IEKPEMEHT, T0OPOTHOCTh. BhIHY K IeHHBIC
KOJIe0aHUS TApMOHHUYECKOTO OCLHMIIISITOPA MO ACHCTBUEM CHHYCOUIATIBHOM CHIlbl. AMIUIMTY A U (da3a
BBIHYKJCHHBIX KoeOanuii. Pezonanc. CnoxxeHne rapMOHUYECKUX KOJeOaHHI.

TEMA 9. MexaHuka >KHAKOCTEH U ra3oB

KunemaTtuueckoe onucaHue IBM>KEHUS )KUIKOCTH. Y paBHEHUE ABUKEHUS )KUAKOCTU. M neanbHas
KUIKOCTh. CTaIlMOHAPHOE COCTOSHUE HICaTbHOM KUIKOCTH. Y paBHeHue bepuymu. Bsskas xuakocts Cumia
BHyTpeHHero TpeHus. CTallmoHapHOe TeueHNe BI3KOH xuakocTH. [lorstue TypOynenTHOCTH. [[BIkeHre Ten B
KHUIAKOCTAX U ra3sax. HOBerHOCTHOC HaATSOKCHUC. KaHI/IJ'IJ'IHpHBIe SABJICHUA. I/I3yqu1/Ie TEMBI ITPOUCXOJUT C
KCIIOJIb30BAaHUEM CEPBHUCA MTPOrpaMMHBIX MpoiykToB Microsoft Word, Zoom, Microsoft Power Point, Big blue
button, Google 1 ONBITHON IEMOHCTPAIMHA MEXaHU3Ma JABMKEHUS JKUKOCTEH U Ta30B.

TEMA 10. PeagTuBucrckass MeXaHuka

[TocTOSHCTBO CKOPOCTH CBETa B HHEPLHAIBHBIX CUCTEMAX OTCYeTa. OTHOCHTEIBHOCTh
OJTHOBPEMEHHOCTH, JUTHH ¥ IPOMEXYTKOB BpeMmeHH. [IpeobOpazoBanus Jlopenna. MHTepBasl MeKIy COOBITHUSIMH.
CroxxeHue cKopocTeil B pelsITUBUCTCKOM MexaHuKke. [IpeoOpazoBanus NMITySibca U dHEprun. B3anMocBsi3b
Macchl U 3HEPTUH.

MOJIEKYJISAPHASA ®PU3UKA U TEPMO/IMHAMHUKA
TEMA 11. MoJieky/JIsIpHO-KHHETHYEeCKasi TEOPHUsI

WneanpHbiii ra3. JlaBieHne ra3a ¢ TOUYKA 3pEHUS MOJICKYJIIpHO-KuHeTHIeckor Teopun (MKT).
MonekynapHO-KHHETHYECKHUA CMBICI TEMIEPaTyphl. Y paBHEHHE COCTOSHUS HICATBHOTO ra3a. 3akoH
PaBHOMEPHOT'O paclpeiesIeH s SHEPTUH TEIUIOBOTO IBMXKEHUS MOJIEKYJI 110 CTETIEHSIM CBOOOIBI. 3aKOH
pacmpenenenus ckopocreir Makcpeia. Pactpenenenre MOIeKyII 10 aOCOFOTHRIM 3HAYCHUSM CKOPOCTEH.
CpenHue CKOPOCTH TEIJIOBOTO ABMKEHHS MOJIeKyl. bapomerpuueckas Gpopmyna u pacupeaeienue bonbumana.

TEMA 12. TepmogunaMuka

Pabora u xonmudecTBo TerioTsl. [lepBoe Hayano repmoanHaMuku. OOpaTumMble U HeOOpaTUMBbIE
nporecchl. TeroeMkocTs. Kiaccuueckas Teopus TEIIIOEMKOCTH UICABHBIX T'a30B U €€ OrpaHUYEHHOCTb.
AmmabaTudeckuii mporiecc. DHTpomnusa. Bropoe Hadamo TepMoauHaMuKH. [IpuHIATT He0OpaTUMOCTH. DHTPOTIHS
u BeposTHOCTh. Dnykryanuu. Teopema Hepera. Huknuueckue nponeccel. [Hukn Kapuo. Makcumansasiid KT/
TEIIOBOM MamuHbL. TepMoArMHaMUYecKas MIKajga TeMnepatyp. TepMOoaMHAMUYECKIE TOTCHIIUABL.
Hcnonp30BaHKe rOJI0COBBIX MIOMOIHUKOR Siri Witk Ajrca, IporpaMMHBIX IpoaykToB Microsoft Excel,



Microsoft Word, Zoom, Microsoft Power Point, Big blue button,Google, Online Test Pad, Webanketa st
H3yUYEHHs pasena.

TEMA 13. SIBnenusi nepeHoca

I[I/I(b(l)YSI/IH, TCILIONPOBOAHOCTD, BA3KOCTh. Kunemaruueckue XapaKTCPUCTHUKU MOJICKYJIAPHOTO
JIBHKeHUSI. DEeHOMEHOJIOTMIECKOe OIMMCAHUE, MOJICKYJIAPHO-KMHETUYCCKAsA TPAKTOBKaA SIBIICHUI IepeHoca.
KOB(l)(bI/IHI/ICHT HI/I(I)(l)y?;I/II/I, TCIIONPOBOAHOCTH, BA3KOCTU U UX CBA3b C MOJICKYJISIDHBIMU XapPaAKTCPUCTUKAMMU.

TEMA 14. PeajlbHBI€ ra3nl

VYpasHenue Ban-gep-Baansca. M3otepmbl Ban-aep-Baansca u Ux cpaBHEHHE C 3KCIIEPUMEHTATbHBIMHU.
MertacTtabunbHble cocTostHus. Kputndeckast Touka. BHyTpeHHsis sHeprust Ban-nep-Baanbca. @a3obie
paBHOBecHs U NpeBpalleHus. Y pasHenue Knaneiipona-Knaysuyca.

SJIEKTPUYECTBO U MATHETHU3M
TEMA 15. lIpenmeT kjaccu4yeckoi 31eKTPOANHAMUKHA
Wnes OnmskonedcTBUS. DIEKTPHYECKUH 3aps/l ¥ €T0 AUCKPETHOCTb.
TEMA 16. DaekTpocTaTuka

3akoH Kynona. HanpspkeHHOCTB 351eKTpryecKoro nofist. IlpuHuun cynepno3uuu. JIeKTpUIeCKui
JUTIONb. [IMMONE BO BHEIIHEM 3JIeKTpocTaTndeckoM moe. [10Tok u fuBepreHius BEKTOPHOTO TOJIS.
Onekrpoctarnueckas Teopema [aycca. [Ipumenenue Teopemsr ['aycca k pacdeTy 3JeKTPOCTATHIECKUX MOJICH.
[ToTeHManbHOCTD ANEKTPOCTATUUECKOr0 HOJs. LIUpKyIsUusa U poTOp 31EKTPOCTATHUECKOro nojsl. CKalapHBIA
MOTEHIIMAJ U €T0 CBA3b C HANPSXKEHHOCTHIO 3JIEKTpOCTaTUYECKOro nosisi. YpaBHeHud Ilyaccona-Jlamnaca.
Hcnonb3oBanre MHPOPMAIIMOHHBIX TEXHOJIOTHI MPOrpaMMHBIX PpotykToB Microsoft Excel, Microsoft Word,
Zoom, Microsoft Power Point, Big blue button, Google, Online Test Pad, Webanketa, SIlaaexc s n3ydeHus
paznena.

TEMAT17. JiekTpocTaTH4YecKoe 1moJie B TUJIeKTPHKAX

[onspuzanus qusnexTpukos. [lonspuzoBannocTs. [lomsprzannonHblie 3apoabl. DIEKTPUUECKOe
cmemenue. [umsnextpuyeckas npoHunaeMocts. OCHOBHBIE YPaBHEHHS SJIEKTPOCTATUKH JJIS IUIIEKTPUKOB.
I'pannuHbIe ycroBUs Ha MOBEPXHOCTH pas3zena IByX JUIIEKTPHUKOB.

TEMA 18. IIpoBOIHUKH B 3J1eKTPOCTATHYECKOM T0J1€

[ToBepxHOCTHBIE 3apsibl. DneKTpocTaTndeckas 3amura. KoshhuimeHTh eMKOCTH U B3aUMHOM eMKOCTH
NpPOBOJHUKOB. KOHJIEHCATOPBI. EmkocTs KoH/IeHcaTopoB. Mcrnoib30BaHNUE rOJI0COBBIX TOMOIIIHUKOB Siri nim
Anmnca.

TEMA 19. DHeprusi B3auMoAeiicTBHSA 3JIEKTPUYECKHX 3apsiioB

OHeprus 3apsUKeHHBIX MPOBOAHUKOB. DHEPTUs KoHAeHcaTopa. IIToTHOCTS SHEpriu
3JIEKTPOCTATUYECKOTO OIS

TEMA 20. ITocTOSHHBII 3JIEKTPUYECKU TOK

[TnotHOCTH U cHiia Toka. 3akoHbl OMa u JIxkoyis-Jlenna B quddepeninanbroit Gopme. CTopoHHKE
cuinbl. DJ1C. 3akonsl Oma u Jxoyns-Jlenna B unterpansHoii ¢popme. [Ipasuna Kupxroga.



TEMA 21. MarauuTHoe moJie

Cumna Jlopenua. MarauTHast HHIyKUus. [IBIkeHHE 3apsHKCHHBIX YacTHUI] B QJIEKTPUIECKOM U
MarauTHoM mojsax. Cruita AMiepa. BUTok ¢ TOkOM B MarHUTHOM Tojie. MarHUTHBI MOMeHT 3akoH bruo-Capapa-
Jlamraca. MarHuTHOE 10J1€ TPSIMOJIMHEHHOTO IPOBOTHUKA C TOKOM. MarHuTHOE Mojie KpyroBOTo TOKa U
IUPKYJISIIAS. MATHUTHOTO NOJIs. MarHUTHOE TOJIe JUTMHHOTO COJICHOMIa. BeKTOpHbIH noTeHIHal.
Hcnonb3oBanue MHPOPMAIIMOHHBIX TEXHOJIOTHIA MPpOrpaMMHBIX IpoaykToB Microsoft Excel, Microsoft Word,
Zoom, Microsoft Power Point, Big blue button, Google, funekc nist u3yueHus BUPTyaIbHBIM METOAOM PaOOTHI
KOHJICHCATOPOB Pa3HbIX TUIIOB.

IoaroroBka cryaeHTamMu npe3eHTauuu Ha 10 cjaaigoB o JaHHOI TeMe ¢ UCNOJIbL30BAHHEM
nporpammsbl Microsoft Power Point.

Microsoft PowerPoint (monroe nazsaunwue - Microsoft Office PowerPoint, ot anri. power point —
yOeIUTEbHBIN JOKJIAM) - porpaMMa MOATrOTOBKY NMPE3CHTAIMI U IPOCMOTpPA MPE3CHTAIIUH], SBIISIOMIAsNCS
gacTeio Microsoft Office u mocTymHas B pegakmusax AJs ornepanuoHHbIX cucteM Microsoft Windows u macOS,
a Taroke 11 MoOmIbHBIX wiatdhopM Android u IOS. Matepuaiibl, moaroToBJIeHHbIE ¢ TOMoIIbi0 PowerPoint,
npeHa3HaYeHbl JUI OTOOPaXKSHUS Ha OOJIBIIOM SKpaHe — Yepe3 MPOEKTOp, JINOO0 TeICeBU3NOHHBIN IKpaH
Ooxbimoro pazmepa. Microsoft PowerPoint - Bukunenus. DnektpoHHBbI pecypce. [Pexxum moctymal:
https://ru.wikipedia.org/wiki/Microsoft PowerPoint (Jlata oOparienus 17.05.2022)

TEMA 22. MaruuTHoe 1moJie B BellecTBe

Hamarnunumuanue Bemectsa. Hamaramuennocts. Mosiekysipabie TOKU. Hanps»e€HHOCTh MAarHUTHOTO
moyis. MarauTHast IpoHUIaeMOCTh. OCHOBHBIE YPaBHEHHUS MAarHUTOCTATUKY B BEMIeCTBE. | paHUUHBIEC YCIOBUS
Ha MMOBEPXHOCTH pa3liefia IByX MarHeTHUKOB.

TEMA 23. DjieKTpOMarHuTHAasi HHAYKIUS B IBHKYIIMXCH M HEMOJABUKHBIX MPOBOIHUKAX

3aKoH JIeKTpOMarHuTHON nHAyKuMu. [IpaBnno JleHna. MakcBeuioBCKast TpaKTOBKA SIBJICHHS
3JIEKTPOMAarHUTHOM MHAYKIMK. BuxpeBoe anektpudeckoe noje. CamonHykius. UHAyKTUBHOCTD. TOKH IpH
3aMbIKaHUU U pa3MbIKAHUM LieNd. B3auMHas HHAYKTUBHOCTb. MarnutHas sHeprus. [InoTHoCTs 3HEprun
MarHMTHOTO IOJIS.

TEMA 24. Tok cMeleHus

VYpaBHenus Makcsenna. MaTtepuanbHble ypaBHeHUs. CKaISpHBIA U BEKTOPHBIN OTEHINAIIBI
AJIEKTPOMArHUTHOTO TIOJISL. PensTuBUCTCKIE TIPeoOpa3oBaHus 3aps0B, TOKOB U AJIEKTPOMATHUTHBIX MOJICH.
OTHOCHUTENBbHOE pa3AeNeHre AIEKTPOMAarHUTHOTO TIOJIS Ha 3JIEKTPUYECKOe U MarHUTHoOe. Vcrons30BaHme
T'OJIOCOBBIX MOMOIIHUKOB Sirl nin Anuca, HHQOPMAIIMOHHBIX TEXHOJIOTHH IPOrpaMMHBIX IPOIYKTOB Microsoft
Excel, Microsoft Word, Zoom, Microsoft Power Point, Google, SIunexc (Bukumnemus) ais u3y4eHus pasaena.

OIITUKA
TEMA 25 IIpeameT onTHKH

DNeKTpOMarHuTHAs MpUpoaa cBeTa. BomHoBoe ypaBHeHHE. [LITOCKHE 2JIEKTpOMarHuTHEIE BOJIHEL. [[miHa
BOJIHBI, BOJIHOBOH BEKTOpP, CKOpOcTh. CBONCTBA 3JIeKTpOMarHUTHBIX BoJH. D ekt Jormepa. [kana
3JIEKTPOMArHUTHBIX BOJIH. Vcronp30Banne MHPOPMAIMOHHBIX TEXHOJIOTUH MPOTPaMMHBIX TPOAYKTOB
Microsoft Excel, Microsoft Word, Zoom, Microsoft Power Point, Big blue button, Online Test Pad, Webanketa,
a TaKk)Ke TOJIOCOBBIX MOMOIIHHUKOB Sirl min Annca i U3y4eHUs! BUPTYaJIbHBIM METOJJOM OCHOBHBIX 3aKOHOB
ONTHKMU.



TEMA 26. DHeprusi 1 MMIYJIbC 3JIEKTPOMATHUTHBIX BOJIH

Bekrop Ilofituara. Chepudeckrie BOIHbI. DHEPreTUICCKUE U (JOTOMETPUUCCKUE BEIIMIMHEI.
[Tonspusanus 1uHEWHast, KpyroBas U JUIMNTAYECKasl. ECTECTBEHHBIN CBET.

TEMA 27. Ilucnepcusi cBeTa

OnextpoHHast Teopus aucnepcun HopmanbHas u aHomanpsHast qucnepeu. Ilornomenue cBera. 3akoH
byrepa. BonHoBble nakeTsl. ['pynmnoBas cKOpoCTb.

TEMA 28. OTpaxeHue U npejioMJIeHHe CBeTa Ha TPaHNULe pa3/iesa IBYX AUIIEeKTPHKOB

3aKoHBI IpenoMiieHus 1 oTpaxkeHus. [lonnoe orpaxenue. KoahduuueHTs! OTpaXkxeHUs ¥ IPOITyCKaHuUsI.
ITonstpusanus ceera Ipyu OTPAKEHUU U NIPEJIOMIIEHUU. YToa bproctepa. J[BoMHOE IydenpenoMIICHHE B
AHU30TPOIHBIX KpucTauiax. [lonspuzanus npu IBOMHOM JIydenpeaoMiieHud. 3akoH Maitoca.

TEMA 29. UnrtepdepeHuus cBeTa

WuTepdepenins MOHOXpOMAaTHYECKHUX BOJIH. Y CIIOBHS HHTEPPEPCHIIMOHHBIX MAKCUMYMOB H
MUHUMYMOB. CII0COOBI ITOyYICHUS! KOTEPEHTHBIX BOJI B ONTHKE. BpeMeHHas 1 MpOCTpaHCTBEHHAS
KOTepeHTHOCTh. IHTepdepeHIus cBeTa B TOHKUX TUICHKAX.

TEMA 30. Tudpakuus cBeta

[Mpunanun [Notirernca-Openens. Metox 300 Openens. udpaxius Openens Ha KPYTIIOM OTBEPCTHH U
mucke. Judpakius @paynrodepa Ha menu. [Ipudnmkenne reoMeTpuaeckoil onTuku. JudpakironHas
pemetka. CriekTpasibHOE pasioxenue. Pazpematomnias ciocoOHoCTh. Jndpakius peHTTeHOBCKHX JIy4yel B
kpucramax. @opmyna bperra-Bynbgos.

TEMA 31. TermioBoe uzaydenue

AbcoimoTHO uepHoe Teno. 3akoH Kupxroda. 3akon Credana-bonsumana. Pactipenenenue snepruu B
CIIEKTpEe M3JTy4YeHHe adCOMOTHO YepHOro Tena. 3akoH cMenieHns Buna. KBaHnToBas rumoresa u gopmyna
[Inanka. ®oro3ddext u ero 3akoHbl. PoToHEL. YpaBHeHue DiiHimTeiHa. Ddext Komnrona u ero pacuer.
KBanToBO€E 00BACHEHNE TABJICHUS CBETA.

4. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[Tpu noaroToBke GakanaBpOB-arpOMHKEHEPOB UCIIOIB3YIOTCS CIEAYIOLINE OCHOBHBIE
(hopMbI IpoBeIeHNS YUEOHBIX 3aHATHI:

- IHTEPAKTUBHBIEC JICKLINN;

- JIeKIIMU-TIpecc-KOH(EpEeH N,

- TPEHUHTY U CEMUHAPBI 110 Pa3BUTHIO MPOPECCUOHAIBHBIX HABBIKOB;
- PyIIIOBBIE, HAYYHbIE TUCKYCCHH, 1e0aThl.

Ilpozpamma pusuueckozo npakmukyma
no Kypcy «@uzuka»

OOmmii pU3NUECKU MPaKTUKYM 3aHUMAaET BaKHOE MECTO B 00IIeH cucTeMe YHUBEPCUTETCKON
MOJTOTOBKH CTICLHATICTOB — arpOUHXeHepopB. byayun HeoThemMeMoi yacThio Kypca o0mmei Gpusnku,
MPAKTHUKYM WUTPAET TIIaBHYIO POJIb B 03HAKOMIICHHH CTYJIEHTOB C 9KCIIEPUMEHTAIFHBIMU OCHOBAMH
(hyHIaMEHTATBHBIX (PU3NYECKUX 3aKOHOB U SIBIICHUH U B TPUBUTHUH M HABBIKOB CAMOCTOSITEIbHOM MTOCTAaHOBKHU
Y TIPOBEJICHUSI COBPEMEHHOTO (PU3NYECKOT0 IKCIIEPUMEHTA. | TaBHBIMU 3a/la4aMU [IPAKTUKyMa AJIsl CTyICHTOB
SIBIIAIOTCA:



- HAY4IMUTHCS IPUMEHSTh TEOPETUUECKUI MaTepHai IPOrPaMMHBIX KypCOB K aHAJIM3Y KOHKPETHBIX
¢uznueckux cutyauuii. Hayuntbest n3Mepars BakHene Gu3ndecKiue KOHCTAaHThI U BEIMYMHBI, 03HAKOMUTHCS
C MOCTIEIHUMH AOCTHKCHUSIMH COBPEMEHHON (PM3UKH B TOYHOCTH HX OTIPE/ICICHUS.

- 03HAKOMUTHCS C COBPEMEHHBIMH MTPUOOPaMHU U APYTOH M3MEPHUTENBHON annapaTypoi, H3y4uTh
MPUHLMIIBI X ACHCTBHSL, IOIYy4UTh 00IIHME CBECHHUS 00 00IacTAX X NPUMEHEHHUS], CIIOKHOCTH POBEICHUS
N3MEPEHHUH, TOYHOCTH MOJIy4aeMbIX BEJIMUYMH U HICTOUHUKAX BEPOATHBIX OLIMOOK.

- IOJIYYHTh MPAKTHYECKHE HABBIKK B 0OPALICHUHU ¢ U3MEPUTEIBHOM anmnapaTypon u
9KCHEPUMEHTATBHBIMHI yCTaHOBKaMU. O3HAKOMHUTHCS C MPaBUIIAMH TEXHUKH O€30MaCHOCTH MPH MPOBEICHUH
9KCHEPUMEHTAIbHBIX UCCIIEIOBAHUI.

- HAY4IMUTHCS IPUMEHSTh COBPEMEHHBIE METOIbl CTATUCTUUECKON 00pabOTKH HKCIIEPUMEHTATIbHBIX
pe3yabTaTOB, B TOM YHCJIE C IPUMEHEHNEM COBpeMeHHBIX I TTeXHOMOTHiA, OBIaeTh KyIbTYPOil 3alucu
noJTy4eHHOW MH(pOpMaIHH, IPaBUIBHBIM MPEACTABICHHEM TOIy4YEeHHBIX PE3YJIbTATOB B BU/E TPaUKOB, CXEM,
Ta0JINIL

- 03HAKOMUTHCS C OCHOBHBIMH IPUHIMIIAMH aBTOMAaTH3alUK (HPU3NYIECKOro sKcnepuMenTa. OBnaieTh
OCHOBaMH MH(OPMAIIMOHHBIX TEXHOJIOTHH MPOrpaMMHBIX poayktoB Microsoft Excel, Microsoft Word, Zoom,
Annpekc- Tenemoct, Microsoft Power Point, Big blue button, Google, SIunekc, Online Test Pad, Webanketa, a
TaKXe T'OJIOCOBBIX MOMOIITHUKOB Siri min Anuca ¥ yMETh UX PUMEHSTH IPU U3YUESHUH BCEX Pa3iesioB (DHU3UKH.

B cootBercTBUE ¢ chopMyTUPOBAHHBIMU TPeOOBaHUAMEI POPMYIHPYIOTCS Ja00opaTOpHBIE padOTHI U
onucanus K HUM. [locnennue cogepkat, Kak MpaBuUilo, TPY YACTH: KpaTKasi TEOPHs UCCIEAYEMOTO SBICHUS CO
CCBUIKOH Ha JIOCTYTHBIE JINTEPATypHbIE HCTOYHUKH: OMTUCAHUE SKCIICPUMEHTANBHON YCTAHOBKH C U3JI0KEHHEM
TpeOOBaHMH TEXHUKH OE30IaCHOCTH U ONIMCAHUS OTAEIbHBIX YIPAKHEHUN C YKa3aHHEM (OPMBI
MPEICTABISIEMOrO OTYETA.

Ilepedenns 1adopaTopHbIX padoT no Kypey «®PU3UKA»

OdopmieHre TPOTOKOJIOB 10 J1a00paTOPHBIM paboTaM, MOCTPOCHUE TPaPUKOB B 0OMEH UH(pOpMaIHe
¢ ucnonp3oBanreM Google, n mporpammHbIX MpoaykToB Microsoft Excel, Microsoft Word, Microsoft Power
Point, Big blue button, Online Test Pad, Webanketa.

Mexanunka

1. Beesnenue B ¢pusndeckuii mpaktukym. OOpaboTKa pe3yabTaToB (PU3NIECKOTO IKCIIEPUMEHTA.

2. Onpenenenue 00BEMOB TeN MPABUILHON T€OMETPUUECKOH (POPMBI.

3. Mzy4eHne 3aKOHOB JMHAMUKH Ha IpUOOpe ATBy/a.

4. OnpeneneHre MOMEHTA MHEPIIMH TUCKA METOJOM KPYTHIIBHBIX KoneOanuit. [IpoBenenue
BUPTYyalibHOH abopaTtopHOi paboThI ¢ Ucnosb30BaHueM [IporpaMMHBIX poaykToB Microsoft Word, Zoom,
Annexc-renemoct,Microsoft Power Point , Google, AAanexc,Microsoft Excel, mmardopmer Big Blue Button.
I'onocoBsie momomuuky Siri win Anuca (2 gaca).

5. M3yyeHne OCHOBHOTO 3aKOHA TMHAMUKHU BpAIaTeIbHOTO JIBMXKEHUSI TBEPJIOTO Tea.

6. Omnpesenenre MOyl CABUTa METOI0OM HU3TH0a.

7. OnpenienieHre CKOPOCTH 3ByKa B BO3AYXE.

8. Ompenenenne yCKOpeHHs: CBOOOJHOTO MaJACHUS MaTeMaTHUECKUM MasTHUKOM. [IpoBenenune
BUPTYyalIbHOH TabopaTtopHoi paboThI ¢ Ucnosb30BanueM [IporpaMMHBIX poaykToB Microsoft Word, Zoom,
Aunnekc-renemoct,Microsoft Power Point , Google, Aunexc,Microsoft Excel, matdopmsr Big Blue Button.
lNonocoBsie nomomuuky Siri win Anuca (2 yaca).

MouJgekyasipaas (pu3uKa

9. Omnpenenenne MIOTHOCTH TBEPIOTO Tella MUKHOMETPHUIESCKUM METOJIOM.

10. Onpenenenne moctostHHON bonpimana.

11. Onpenenenue oTHomeHus rermnoéMkoctel raza V P C C v = meronom Kirelimana/lezopma.

12. Onpenenenne kod3pPUIMEHTa TOBEPXHOCTHOTO HATSKEHUS JKUAKOCTH METOIOM OTPHIBA.

13. Keiic: JIadopaTopHnas padora (4 yaca): Onpenenenue ko3hHUIIMEHTA BI3KOCTH KHIKOCTH
MeTo10M CTOKCa € MCIONIb30BaHUEM MHPOPMAITHOHHBIX TEXHOIOTHH. [Tpr 3TOM OyIyT OCBOCHBI CIIEIYIOIIHE
uudpossie komnereHIMK: CTyaeHTs! OynyT 3HaTh: I T-TeXHONMOTNM, KOTOPbIE MOXHO HCIIOIB30BaTh MPH
00paboTKe pe3yabTaToB J1abopaTopHOil paboThl. CTyAEeHTHI OyIyT YMETh MPAKTUUECKH IPUMEHSTH PU
pacderax (PU3MUYCCKUX BEJIMUMH MPOrpaMMHbIe MPoaykThl Microsoft Excel, Microsoft Word, Zoom, Microsoft
Power Point Google, SIlanexc u T.1. CTyIeHTBI OyIyT BIIaIeTh HABEIKAMH HUCITOJIH30BAHUS TCOPETHICCKUX
3HaHWH, METOJIOB U MPUHLIMIOB Ha npakTuke. CTyaeHT OyAeT BIaieTh onpeneneHHoN cyMMoit 3Hanmi no IT-
TEXHOJIOTHSIM.

Jlaboparopnas paborta Ne 1.2 — Crymonenus. 2020. DnekTpoHHBIN pecypc. [Pexxum goctynal:



https://studopedia.ru/23_35400_laboratornaya-rabota--.html (marta o6pamenus: 17.05.2022).
DJIeKTPUY€eCTBO U MArHETU3M.

14. UzyueHue 31eKTPOU3MEPUTENLHBIX TPUOOPOB.

15. VI3yueHue CBOICTB CErHETO3IEKTPHUKOB.

16. Onpenenenne OTHOIICHHUS 3aps/ia IEKTPOHA K €T0 MAacCe METOI0M MarHeTPOHa.

17. 3y4eHne MarHUTHOTO TIOJISI COJICHOM/IA C TIOMOIIBI0 AaTYhKa XO0JIa.

18. UzyueHue siBiIeHUS B3aMMOUHIYKLIUH.

19. U3ydyeHue Toka B BaKyyMe.

20. U3yuenne ructepesunca (peppoMarHuTHEIX MaTEPHAIIOB.

21. 3yuenue mpoueccoB 3apsiaa U pa3psaaa KOHIeHcaTopa.

22. VI3yuenue 31eKTpUYECKUX MPOIIECCOB B MPOCTHIX JTUHEHHBIX LIETIAX.

23. M3yueHue 3aTyXarwmux KoJIeOaHHi.

24. I3y4yeHue CBsI3aHHBIX KOHTYPOB.

25. U3mepeHne 4aCcTOThl METOJOM JIBOMHOM KPYTrOBOM pa3BEepPTKH.

26. KEMC:Ipunmun pa6orsr CBY-neun:

MUKpPOBOJIHOBAS M€Y WK — MEYb - SJIEKTPONPUOOD, MpeIHa3HAUCHHBIN JJIs1 OBICTPOTO MPUTOTOBICHUS
WJIH TTOJIOTPEBA ITHIIH, Pa3MOPaKUBAHUS IPOAYKTOB B OBITY C UCIIOJIB30BaHUEM AIIEKTPOMATHUTHBIX BOITH
JEIMMETPOBOTO ramna3zoHa (00srgHO ¢ yactoToi 2450 MI'ty). B mpoOMBIIUIEHHOCTH 3TH TIeYH UCTIOIB3YIOTCS IS
CYUIKH, Pa3MOPO3KH, TUIABJICHUS IIaCTMAacC, pa3orpeBa KiieeB, 00)KUra KepaMuku | T. 1. B otnuyme ot
KJIACCHMYECKUX Tevel (Hanpumep, TyXOBKU WM PYCCKOM Medn), pa3orpeB MPOIyKTOB B MUKPOBOIHOBOM Medn
MIPOUCXOANT HE TOJNBKO C TIOBEPXHOCTH, HO U TT0 00BEMY MTPOYKTA, COAEepKAIIEMY MOJISIPHBIE MOJEKYJIBI
(mampumep, BOJBI), TaK KaK paJHOBOIHBI JAHHOMN YaCTOTHI IPOHUKAIOT ¥ MOTJIOMIAOTCS MTUIIIEBRIMHU
MPOJYKTaMH Ha MITyOMHE PUMEPHO 2,5 ¢cM. DTO COKpaIllaeT BpeMs pa3orpeBa MpoAyKTa.

HanCB B I1€4YX OCHOBAH HA INPHUHIUIIC TAK HA3bIBACMOI'0 «AUIIOJIBHOI'O CABUT'A». MOJICKyHSIpHBIﬁ
JUTIOIBHBIN CIIBUT IO/ JEHCTBUEM IIEKTPHUECKOTO OIS IPOUCXOAUT B MaTepraliaX, COJAepKAIIUX MOJISIPHBIE
MOJIEKYJIBI. DHEPTHS AIEKTPOMATHUTHBIX KOJIEOaHHUN TIOJISI IPUBOJUT K TIOCTOSTHHOMY CJIBHTY MOJIEKYJI,
BBICTPAaMBaHUIO UX COTJIACHO CUJIOBBIM JIMHUAM I10JIA, YTO U HA3BIBACTCA JUITOJIbHBIM MOMCHTOM. A Tak Kak
T10JIe TIepEMEHHOE, TO MOJIEKYJIbl IEPUOINYECKH MEHSIOT HanpasieHne. CABUTasch, MOJIEKYJIbI
«PACKaYMBAIOTCSI», CTAKUBAIOTCS, YAAPSAIOTCS JIPYT O IpyTa, epeaBas SHEPTUI0 COCEIHIM MOJIEKYIIaM B 3TOM
Matepuaie. Tak kak TemrepaTypa MmpsMo MPONOPIHOHAIEHA CpeHEeH KMHETHIECKON SHEPTUH IBHKESHHS
aTOMOB WJIM MOJIEKYJI B MaTepHale, 3HaYUT, TAKOE MepeMENINBaHUE MOJIEKYJI IO OTIPEIETICHUIO YBEIUYNBAET
TeMIlepaTypy mMarepuaia. TakuM 00pa3oM, TUMOIbHBINA CIBUT — 3TO MEXaHU3M IIPEOOpa30BaHuUs SHEPTUU
AJIEKTPOMATHUTHOTO M3IYYCHHUS B TEIIOBYIO DHEPTHIO MaTepHara.

HarpeB B MUKPOBOJIHOBOI TIe4H B Pe3yJIbTaTe AUIIOJBHOTO CIIBUTA IO ICUCTBUEM IIEPEMEHHOTO
3JIEKTPUUECKOTO TIOJIS 3aBUCHUT OT XapaKTEPUCTUK MOJIEKYJI U MEKMOJIEKYIIPHOTO B3aMOJIEHCTBUS B CpPEJIE.
Jiist ydIiero HarpeBa 4acToTy NepeMEHHOT0 SJIEKTPUUECKOTO TI0JIS HYKHO YCTaHOBUTH TAKUM 00pa3oM, YTOOKI
3a MOITyTIEPUO]] MOJIEKYJIbI YCIIEIH ITOJIHOCTHIO TIEPECTPOUTHCS. Tak Kak BoAa CONEPIKUTCS MPAKTUIECKH BO BCEX
npoaykTax, yacrory CBY u3imydaresnss MUKpOBOJIIHOBOM Meun MoA00paiy Jyisl JIy4lIero pa3orpeBa MMEHHO
MOJIEKYJT BOJIbI B )KHIKOM COCTOSTHUH, B TO BpEMsI KaK JIEI, XUP U caxap HarpeBaroTCs ropa3ao Xyxe.

MI/IKpOBOHHOBOC H3JIYUCHHUE HEC MOXET IPOHUKATh BHYTPb METAJINIMYCCKUX NPEAMETOB, [IOOTOMY
HEBO3MOXKHO MIPUTOTOBUTH €1y B METAJUIMUECKOU nocyae. Metamminueckast ocy1a 1 MeTalINuecKie mpruoopel
(J10%KM, BUJIKH), HAXOASALIMECS B [I€YX B POLIECCE HATPEBAHMS, MOTYT BBIBECTH €€ U3 CTPOSL.

HexenaTenpHo momMemaTs B MUKPOBOJIHOBYIO TIeUb TIOCYTy C METAIUTMUECKUM HaITbUIEHUEM («30JI0TOM
Ka€MOYKOW» ) — Ja)Ke 3TOT TOHKHH CJION MeTaJula CHIIbHO HarpeBaeTCsl BAXPEBBIMU TOKAMHU M 3TO MOXKET
Pa3pywuTh NOCYly B 00JIACTH METAITIMYECKOT0 HanblIeHus. Henb3s HarpeBaTh B MUKPOBOJIHOBOH IEUH
XKHUJIKOCTh B TEPMETHYHO 3aKPBITHIX EMKOCTSIX U 1IEJIbIE ITHYBH SHa — U3-3a CUIIBHOTO UCTIAPEHUS BOABI
BHYTPH HHUX CO3/1aETCs BBICOKOE JaBIIEHUE W, BCIEJCTBHIE 3TOTO, OHM MOTYT B30pBaThcs. Pazorpesast B
MUKPOBOJTHOBKE BOJIY, TAKXKE CIIEAYET COONII0JaTh OCTOPOKHOCTh — BOJIA CIIOCOOHA K MEPErpeBaHuUI0, TO €CTh,
K HarpeBaHUIO BBIILIE TeMIepaTypsl KuneHus. [leperperas KuaKocTs criocoOHa MOYTH MIHOBEHHO BCKUIIETH OT
HEOCTOPOXKHOTO ABMKEHHUS. DTO OTHOCHTCS HE TOJIBKO K JUCTWIIMPOBAHHOH BOAE, HO U K JIIOOOH BOAE, B
KOTOPOH COEPIKUTCSI MaJIO B3BEIICHHBIX JacTHIl. Yem Oolree TIIagkoil ¥ OTHOPOTHOMN SBIISETCS BHYTPCHHSIS
MTOBEPXHOCTH COCY/JIa C BOAOH, TEM BBIIIE pUCK. B y cocya y3Koe TOPIIBIIIKO, TO BETTHKA BEPOSTHOCTH, YTO B
MOMEHT Hayajia KUTICHUs TIeperpeTast BOJA BBUILETCS U 000XIKET PyKH.

Bompocsr:

3HakoM i Bam 3TOT mprudop? Kakas mHbopManus Oblia 411 Bac HOBOH, a Kakas Obljla yXKe BaM



n3BecTHa?

Berpernnuics i Bam He3HaKOMBIE TEPMUHEI B Kelice? Kak MOXHO y3HaTh nX 3HaUeHHE?

B 4éMm npenmyIecTBa UCTIONB30BaHUs JaHHOTO MPHOOpa B OBITY, 8 KAKME BBl BUAUTE HEJOCTATKU?
Kakue mMepsl 6€301acHOCTH HYKHO COOJIFOIaTh MPH paboTe ¢ ITHM OBITOBBIM IPUOOPOM?

1. Hucrepser A. Keiic-meTo - a3 dekTuBHBIA MeTO I ITpH n3ydennn ¢pusuk n/ — Guznka, 30.08.2015
DnexTpoHHbIH pecypc.[Pexum moctymal: https://multiurok.ru/blog/kieis-mietod-effiektivnyi-mietod-pri-
izuchienii-fiziki.html (gara oopamenus: 17.05.2022).

2. Cmotpoga, E. B. Ilpumenenue «Ketic-merona» B npenonaBanuu ¢usuku / E. B. CmoTpoBa. — Tekcrt:
HEMOCPEICTBEHHBIN // AKTyanpHBIE 33a9H TIeJarOTUKK: MaTepruansl V MexayHap. Hayd. KoH]. (T. YuTa,
anpenb 2014 1.). - T. 0. 0 Ynra: UznarensctBo Monomoit yuensrtii, 2014. - C. 196-198. - URL:
https://moluch.ru/conf/ped/archive/102/5496/ (nata obpamenus: 17.05.2022).

Onruka

1. Onpenenenue mokaszaTens MPeTOMIIEHHUS CTEKIIa C MOMOIIBI) MUKPOCKOIIA.

2. Ompenenenne paanyca KpUBH3HBI ChEepUIECKUX TOBEPXHOCTEH Tell ¢ TIOMOIIBI0 Koel] HproToHa.

3. Onpenenenue riryOUHbI LIApaMHbI TOBEPXHOCTH.

Kpumepuu ouyenku npomescymounoii ammecmauyuu 6 popme IK3amena

Onenka XapakTepucTuka Tpe0OBaHMII K pe3yJbTaTaM arrecTaium B ¢opme
IK3aMeHa
«OTII4HO» Teopernueckoe cojiepKaHUE Kypca OCBOEHO IIOJIHOCTbIO 0e€3 mpoOesos,

CUCTEMHO U TINyOOKO, HEOOXOIuMble NPAKTUYECKUE HaBBIKMU palbOThl ¢
OCBOCHHBIM MaTepHaioM C(OPMHPOBAHBI, BCE NPEIYCMOTPEHHBIE padbouei
yueOHOIl mporpamMmMoil yueOHble 3a7jaHusl BBIIIOJHEHbI 0€3yNpeuHo, KaueCTBO UX
BBITNIOJTHEHMSI OLIECHEHO YHUCIIOM 0aJUI0B, OJIM3KUM K MAaKCHUMYMY.

«Xopormo» Teopernueckoe cojepkaHue Kypca OCBOGHO B 1eloM 0e3 mpoOenos,
HEOOXO/IMMbIE€ TMPAKTUYECKUE HABBIKM pabOThl ¢ OCBOCHHBIM MaTepHallOM B
OCHOBHOM C(OPMHUPOBaHBbI, NMPEAyCMOTPEHHbIE padouell yueOHOM mporpammoit
yueOHble 3aJlaHHsl BBIIOJIHEHbl C OTAEIbHBIMH HETOYHOCTSIMH, KadeCTBO
BBLIMTOJIHEHHUS OOJILIIMHCTBA 3aJaHUi OILIEHEHO YHCIOM OajUIoB, OJIM3KUM K

MaKCHUMYyMYy.
«YnosnerBop | Teopernyeckoe copepikaHnue Kypca OCBOSHO OOJIbIIEH YacThI0, HO TPOOEITbI He
UTETBHO» HOCSIT CYIIECTBEHHOTO XapaKTepa, HeOOXOMMbIe TPAKTHYECKHE HaBBIKU pabOThI

C OCBOEHHBIM MaTEpUaJOM B OCHOBHOM C(HOpPMHUpPOBaHbI, OOJBIIMHCTBO
OpeyCMOTPEHHBIX ~ paboueil  yyeOHOM  mporpamMMmol  y4eOHBIX — 3aJaHHi
BBITIOJIHEHBI, OT/I€JIbHBIE U3 BBIITOJIHEHHBIX 33JaHUN COJIEpKaT OLIMOKH.

«HeynonetB | Teoperuueckoe cojiepkaHue Kypca OCBOCHO YaCTUYHO, HEOOXOJMMbIC HABBIKH
opuTenbHO» | Pa0OTBl  HE CHOPMUPOBaHBI WM  CHOPMHUPOBAHBI ~OT/ACIBHBIE M3 HUX,
OOJIBIIMHCTBO TPEIyCMOTPEHHBIX paboueil ydyeOHOM mporpaMMoil yueOHBIX
3aJJaHUI HE BBIMIOJIHEHO JINOO BBIMOJIHEHO C IPyOBbIMU OLIMOKaMH, KaueCTBO UX
BBITOJIHEHUS OLIEHEHO YHUCIIOM 0aJlIoB, OJM3KUM K MUHHUMYMY.

BOITPOCHI AJ1s1 CAMOITPOBEPKH
MNPOMEXKYTOYHOI'O KOHTPOJIS 1 NOATI'OTOBKHU K DK3AMEHY

Hcnonp3oBanue nporpaMMHbIX poaykToB Microsoft Excel, Microsoft Word, Zoom, Microsoft, Power
Point, Big blue button, Online Test Pad, Webanketa, a Take roJocoBbIX IOMOITHUKOB Siri Witk Ajuca ajis
CaMOTIPOBEPKH MMOTyYSHHBIX 3HAHUH.

1. Cucremsl orcuera. Tpaektopus. [lepemenienue. I1yTs.

2. CKopoCTb.

3. Yckopenue.

4. IloctynaTenbHOE ABMKCHHE TBEPIOTO TETA.

5. BpamarensHoe IBHKEHHE TBEPAOTO Tela BOKPYT HEMOABMKHON OCH. YTIIOBasi CKOPOCTb U YIJIIOBOE
yckopenue. (2 gaca) Mcnons3oBanue nporpaMMHbIX mpoaykToB Microsoft Excel, Microsoft Word, Zoom,



Microsoft Power Point, Big blue button, Online Test Pad, Webanketa, a Take roJocoBsIX TOMOITHIKOB Siri
iy Anrca sl CaMOINIPOBEPKU MOJYYEHHBIX 3HAHUU. JIaHHBIA HHTEPHET CEPBUC TAKXKE MTOMOKET TOCMOTPETh
BHJIEO IO U3Y4aeMOIl TeMaTHKe.

6. CBsI3b IMHEUHBIX U YTJIOBBIX BEIUYKH.

7. IlepBsiit 3akoH HetoToHa. IHEpIIMaIbHBIE CUCTEMBI OTCUETA.

8. Cuta. BHyTpeHH:s ¥ BHEIIHSISI CHITBI. 3aMKHYTHIe cucteMbl. Macca. LlenTp nnepunu. Mmimynbc.

9. Bropoii 3axon HetoTona.

10. Tpetuii 3akoH HproToHa. 3aKOH IBMKEHUH LIEHTPA Macc. 3aKOH COXPAaHEHMs UMITYJIbCa U €0 CBSI3b
C OJJHOPOIHOCTHIO TIPOCTPAHCTBA.

11. DHeprust — yHuBepcaIbHast Mepa pa3InIHbIX (pOpPM IBIKEHHS U B3auMo/ieicTBrs. PaboTa cuibl u e€
BBIpa)XKCHHE Uepe3 KPUBOIMHEWHBIN nHTerpat. [loTeHIanbpHbIe U IUCCUTTATUBHBIE CHIIBI. MOIITHOCTD.

12. Kunetnyeckast 3HEpPrusi MEXaHUUECKOW CHCTEMBI U €€ CBSA3b C paboTOM BHEITHMX M BHYTPEHHUX CHII,
MPUIOKEHHBIX K HEH.

13. IloTeHuManpHas 3HEPrus.

14. 3ax0H coOXpaHEHUS MEXaHUYECKOM SHEPTUH U €ro CBA3h C OJHOPOAHOCTHIO BpeMeHHu. Jluccunarius
SHEepruu. 3aKOH COXPaHEHUs U MPEeBpaIleHUs YJHEPTUH (HEYHUUTOKUMOCTh MaTepUH U €€ TBHKEHHUS).

15. Y map aGCONFOTHO YIIPYTHX W HEYNPYTHX TElL.

16. MOMEHT cujibl, MOMEHT HHEPLUU U MOMEHT UMITYJbCa T€JIa OTHOCUTEIBHO HENOABHIKHON OCH
BpallleHusl.

17. Kunetnueckasi SHEpTHs BPaIIaloLIeTocs Tea.

18. OcHOBHOM 3aKOH IMHAMHKH BPAILATEIBHOTO IBHKEHUS TBEPAOrO T€Ia OTHOCUTEIBHO
HEMOABW)XHOU OCH.

19. 3akoH coxpaHeHHsI MOMEHTA UMITYJIbCa U €r0 CBSI3b C M30TPOIHOCTHIO POCTPAHCTBA.

20. Hennepruanbabie cUCTEMBI 0TCUéTa. CUITBI MHEPITUH (TIOHSTHE).

21. Ilpeobpazosanns ["amunes. MexaHmdecKuii MPUHIAIT OTHOCHTEIHHOCTH.

22. IlocTynaTsl cienuanbHOM Teopun oTHocuTenbHOCTH. [Ipeodpa3oBanus Jlopenna. [lonsTe
OJTHOBPEMEHHOCTH.

23. NaTepBasl MeX1y COOBITUSIMH U €0 HHBAPHAHTHOCTD 110 OTHOIICHHUIO K BEIOOPY WHEPIHATIBHOM
CUCTeMBI OTCUETa (03 JOKa3aTeILCTRA).

24. OCHOBHOM 3aKOH PENSITUBUCTCKOW JUHAMUKH MaTepUalIbHON TOUKU. PensTuBucTCKas Macca.
PensituBuCcTCKHIM MMITYJIBC.

25. PenaTuBHCTCKOE BhIpaKeHHE I KNHETHUECKOH SHepruu. B3anMocBsa3b Macchl U 3HEPTUH.

26. IlonsTHe 06 001Ielt TeOpHUU OTHOCUTENBHOCTH. [ [pUHITNIT SKBHBAJIEHTHOCTH.

27. l'apMoHUYecKHe KOJICOaHNS U X XapakTeprucTHKU. [luddepeHuanbabie ypaBHEHUS
TapMOHUYECKHUX KOJICOaHUH.

28. [Ipy>KMHHBII, MATEMAaTHICCKUIA U PU3NICCKHUI MASTHUKY.

29. DHeprusi rapMOHUYECKUX KOJIeOaHHH.

30. CrnoxeHre TapMOHUYECKHX KOJICOaHUH OJTHOTO HANPABJICHHS U OJIMHAKOBOW 4acTOTHI. bueHus.

31. CnoxxeHrie B3aMMHO MEPIIEHINKYIISPHBIX KOIEOaHHIA.

32. 3aryxaroriue KoseOanus. ANepruoIuIecKuii poIece.

33. BeinyxaeHHbIe KoneOanus. Pe3oHaHc.

34. Mexanu3m o0pa3oBaHHs BOJH B yrpyroii cpene. [IpononsHble 1 monepedHbie BOIHBL J{iarHa
BOJTHBI.

35. Ypaeuenue Oerymeit BostHbI. DazoBas ckopocTs. Jucrepcus BoyH. BoirHOBOE ypaBHEHHE.

36. Ilpunnun cynepno3unuu. BonHoBo# nakeT. I'pynnoBast ckopocTs.

37. UaTepdepeHIus BOIH.

38. DOueprust BonH. Bektop YMoBa.

39. CrarucTu4eckuii 1 TEPMOIUHAMHYECKUI METO/IbI HCCIeIOBaHMS. TepMoInHAMIUecKas CUCTEMA.
TepMoanHaMUYeCKOE paBHOBECHE.

40. OnbITHBIC 3aKOHBI UICATHHOTO Ta3a. Y paBHEHUE COCTOSHUS UIeanbHOTO rasa (4 yaca) [logroroska
CTyIeHTaMH 1o pazaeiy mo 10 TectoB ¢ ucnoibs3oBanuemM mporpamm Online Test Pad u Webanketa muis otBeToB
Ha KOJJIOKBHYME JIJIsl IPOMEXYTOYHOTO KOHTPOJISI CAMOCTOSITENNEHOM paboThl. CTyIeHTHI Oy yT OOMEHUBATHCA
MeXIy co00H TecTaMu, OLIEHUBATh M aHAJIM3UPOBATh OTBETHI CBOMX COKYpCHHUKOB. [Ipy moAroToBKE OTBETOB
MO>KHO T0JIb30BaThCs IOMOLIBIOTOJIOCOBBIX TIOMOIIIHUKOB Siri Wiu AJuca.

1. OcHOBHOE ypaBHEHHE MOJICKYISIPHO-KHHETHYECKOW TEOPHH UIEaTFHBIX Ta30B.



2. CpenHsist KHHETHYECKast HEPTus MoJIeKyJl. MoJeKy IsIpHO-KHHETUUECKOE TOIKOBaHUE a0COIIOTHOM
temneparypsl. IlocrosiHaas bonapimana. 3akoH paBHOMEPHOTO paciipeeseHNs] 3HEPTUH [0 CTENEHSIM CBOOOIBI.

3. 3akoH MakcBenna Jij1s pactpeAeneHsI MOJIEKYI HEaJbHOrO ra3a 1o CKOPOCTSAM TEMIOBOT0
JIBYDKEHHSL.

4. bapometprueckas ¢popmyna. 3akoH bonpMana s pactpeieieHus YaCTHIl BO BHEIITHEM
MOTEHIIUAIBHOM II0JIE.

5. Cpennee 4nCIIO CTOIKHOBEHUH MOJIEKYI M CPEHSISL JJTMHA CBOOOJHOTO MpoOera MOJIeKyI.
O dexTUBHBIN JHaMeTp MOJIEKYIL.

6. SIBnenus nepeHoca B TEPMOIMHAMUYECKUX HEPAaBHOBECHBIX IPOLIECCAX.

7. BHyTpeHHsIs1 9Heprus cucteMbl. BHyTpeHH:s1 3Heprus uaeanpHoro rasa. CriocoOsl €€ H3MEHEeHHUS.
Temnota u pabota. TennoéMKOCTb.

8. Pabora uneanpHOTO rasa.

9. IlepBblil 3aKOH TEPMOJUHAMUKH U €TI0 IPUMEHEHUE K U30IPOLIECCAM.

10. TermoéMKOCTh HaeanpHOTO Ta3a. [ paHUIBl IPUMEHIMOCTH 3aKO0HA (PaBHOMEPHOTO) pacipeeIeHUs
SHEPTHUH I10 CTEIIEHSAM CBOOO/IBI.

11. Agnabatuueckuii mporecc.

12. O6parumeie 1 HeoOpaTUMbIe Tiporiecchl. Kpyrosoit nporecc(iuki). TermoBble 1 XOIOAMIBEHBIC
MaiuHbl. Bropoe Hauano TepMoaMHAMUKH.

13. uxn Kapno u ero KI1/] (Oe3 BbIBOIA).

14. DuTpomnus.

15. CratucTuyeckoe TOIKOBaHUE BTOPOIrO Hayalla TEPMOJUHAMUKH.

16. Cuna u noTeHUUaIbHAS SHEPTUsT MEKMOJIEKYJISIPHOTO B3aUMOEHCTBHUSL.

17. YpaBuenue Ban-nep-Baansca.

18. U3oTepMbl peanbHbIX Ta30B U X aHanu3. [loHsTHe 0 (a30BBIX mepexoax.

19. BHyTpeHHsIs1 S5HEPIrUsl peajbHOro rasa.

20. DneMeHTapHBIN 3apsf. 3aKOH COXPAHEHUS dIIEKTPHUYECKOTO 3apsaaa. 3akoH KyoHa.

21. Dnexktpuyeckoe noje. HanpsokeHHOCTH momsi. CUIIOBBIE JTIHMHUH.

22. IToTok BEKTOpa HAMPSKEHHOCTH MEKTpHIeckoro most. Teopema Octporpanckorol aycca mist
3JIEKTPOCTATHUYECKOT'O TIOJISI B BAKYyMe.

23. Pabora, coBepiiaeMasi CiIaMu 3JIEKTPOCTATUYECKOTO MOJIs IIPHU HEPEMELICHUH B HEM TOYEYHOTO
3apsaa. Lupkymsius BeKTopa HalpsKeHHOCTH.

24. TloreHIMAN AIIEKTPOCTATHIECKOTO 1MOJIsl. Pa3HOCTH MOTEHINATIOB.

25. CBsi3b MEXly HANPSHKEHHOCTBIO U IIOTEHUUAJIOM. DKBUIIOTEHIINATIBHBIE IOBEPXHOCTH.

26. Tunel nusnektpuxos. [loaspuzanus AudaeKTpukoB. [TongpuzoBaHHOCTh. JusnexkTpuueckas
BOCTIPHUMYHBOCTb.

27. HampsiKeHHOCTD OISl B TURJIEKTPHUKE. JMaeKkTpudeckast IpOHUIIAEMOCTh

28. Bekrop anextpuueckoro cMenieHud. Teopema OcTtporpaackoro-I'aycca s 21€KTpOCTaTHIECKOTO
moJis B AMdJIEKTpuKe. [Ipenomienne TMHUN 2JIEKTPUIECKOrO CMEIIEHUS.

29. CerHeTodIeKTPHKH.

30. [IpoBOJHHKH B 3JEKTPOCTATUIECKOM ToJie. HanmpsmkeHHOCTH 1Moutst BOHM3H 3apsSKEeHHOTO
MIPOBOJHHKA.

31. DneKkTpoEMKOCTh YEAMHEHHOTO MPOBOIHUKA.

32. KoHgeHcaTopsl.

33. DHeprus 3apspKEHHOTO TTPOBOTHUKA U 3aPSHKEHHOTO KOHICHCATOPA.

34. DHeprus snekTpoctaTHyeckoro noiist. O0bEMHast INIOTHOCTH 3Hepruu. [IpumMenenue 3akoHa
COXpaHEHUS SHEPTHHU K pacueTy MaHAOPOMOTOPHBIX CHIL.

35. TousTHE 00 3EKTPHUUECKOM TOKE. Y CIIOBHS CYIIeCTBOBaHMS TOKa. CHUlla M TUIOTHOCTH TOKA.

36. Kimaccudeckast 3IeKTpOHHAS TEOPHSI AIIEKTPOIPOBOAHOCTH METAIJIOB U €€ ONBITHBIE 00OCHOBAHMS.

37. BeiBog 3akoHa Oma B quddepeHuunansHoi GpopMe U3 3JIeKTPOHHBIX NPeICTaBICHUH.

38. 3aTpyAHEHUs 3JIEKTPOHHON TEOPHH NEKTPONPOBOAHOCTH METAIIIOB.

39. Croponnue cuibl. O06001eHHbBIH 3akoH OMa B HHTETpaibHOHN GepMe. PasHOCTH TOTEHIMAIIOB.
Onexrpoaswxkyuias cuia. Hanpspkenue.

40. PaboTa BbIX0/1a 2IEKTPOHOB U3 MeTaJl1a. TepMO3JIEKTPOHHAS YMHUCCHSL.

41. Tok B rasax.

42. ITnazma. OCHOBHBIEC CBOMCTBA TIIa3Mbl. TeXHUYIECKUE TPUITOKECHUS K TIa3Me.



43. MarauTHasg nHAYKOWA. 3akoH Amrmepa. CriioBble IMHUM MarHUTHOTO TIOJTSL.
44. 3akon buo-Caapa-Jlanaca u ero npuMeHeHHEe K pacyeTy MarHUTHOTO TIOJIS: a) IPSMOIMHEHHOTO

ITPOBOJIHHUKA C TOKOM; 0) KPYTrOBOTO TOKA.

45. KoHTyp ¢ TOKOM B MarHUTHOM T0Jie. MarHUTHBIN MOMEHT BUTKA C TOKOM.
46. Hupkysimus BEKTOpa MarHUTHOW MHAYKITUHU. 3aKOH MOITHOTO TOKA TSI MArHUTHOTO TIOJISI B BaKyyMe

(6e3 BeIBOMIA). BuxpeBoii XapakTep MarHUTHOT'O TIOJIA.

47. MarauTHoe 1moJie JUIMHHOTO COJICHOUIAa U TOPPOUIa.
48. [leficTBE MarHUTHOT'O TIOJIA Ha ABMXKYyIuics 3apsn. Cuna Jlopenna. PensTHBUCTCKOE TOTKOBaHUE

MarHMTHOTO B3aUMOJIEHCTBHS MIPOBOIHNKA CTOKOM U JIBHIKYIIETOCS AIEKTPUIECKOTO 3apsiia. Y CKOPHUTEIH,
MI'/] - reHepaTophl, MaCCCIEKTPOMETPHI, JIEKTPOHHO-TYIEeBbIE TPYOKH.

49. D ekt Xomna.

50. Marnutssliif motok. Teopema OcTporpaackoro-I'aycca st MAarHUTHOTO TOJISL.

51. Pabota nepemMereHns MpoBOIHNKA U KOHTYypa C TOKOM B MAarHATHOM TIOJIE.

52. MarHuTHbl€ MOMEHTHI 3JICKTPOHOB U aTOMOB.

53. Jlna- v napamaraetusM. HamaramueHHOCTh. MarauTHas BOCIIPUMMYUBOCTb.

54. MuUKpo- ¥ MaKpOTOKH. 3aKOH TOJHOT0 TOKa JJIi MArHUTHOTO TIOJISI B BEILIECTBE.

55. HanpspkeHHOCTh MarHUTHOTO 1OJIsl. MarHUTHasi IPOHULAEMOCTb.

56. @eppoMarHeTUK U UX CBOICTBA.

57. Onwitel @apajes. 3akon JleHra. 3akoH IEKTPOMAarHUTHON MHAYKITMH U €0 BEIBOJ HA OCHOBE

3aKOHa COXpPAaHCHUA SHCPIrUuu.

58. BeiBog 3akoHa dapajest Ha OCHOBE 3JIEKTPOHHOU TEOPUH.

59. Bpanienue paMKu B MarHUTHOM MOJIE.

60. SBneHue caMOMHAYKINU. IHIYKTHBHOCTD.

61. Toxu npu 3aMBIKAaHUX U Pa3MbIKAHUH LIETTH.

62. SIBneHue B3aMMHOM HHAYKIWU. B3auMHas ”HIYKTUBHOCTb.

63. DHeprusi CHCTEMBI TIPOBOTHUKOB ¢ TOKOM. OOBEMHASI IIOTHOCTH YHEPTUH MAarHUTHOTO TIOJIS.
64. O6mias xapakrepuctuka Teopun Makcsemia. [leproe ypaBHenue MakcBesuia.

65. Tok cmemnieHMs.

HepequL y‘l66H0-M€TO,Z[I/I‘IeCKOFO obecrnieueHuUs JJIA CaMOCTOSATEILHOU pa6OTLI O6y‘laIOH.II/IXC$I Io

JIUCIATIIINHE

© o~

Tunosuie KOHmMpOJ/ibHble 3a0aHUA WU UHbLE mamepuaiibl

3awuma nabopamopnoii pabomul (npumep 60nRPOCO8 015 3auyumyl 1aO0PAMOPHBIX pabOm,).
Haiite onpeneneHue (U3NYECKUX BEIMYMH, HEOOXOIMMBIX JUIl ONUCAHMUS BPaLIATEIbHOTO
JBWDKEHUST Ten (YTJIOBOTO TEpEeMEIICHUs, YTIOBOM CKOPOCTH, YTJIOBOTO YCKOPEHHs), M
YKQKATE UX CITUHHUIIB H3MEPECHHUS.
KakoBo pacnosiokeHue B TPOCTPAHCTBE BEKTOPOB YIJIOBOTO IEPEMEIIEHUs, YIIOBOM
CKOpPOCTH, YIJIOBOTO YCKOPEHHUs?
JaiiTe ompeneneHre MOMEHTa CHJIBI OTHOCHUTEIHFHO HETIOABIKHOW TOYKH, MOMEHTA CHIIBI
OTHOCHTEJIEHO HENOBIKHOM ocH. Kak orpenenseTcst HanpaBjIeHne MOMEHTA CHITBI?
UTto Takoe MOMEHT MMIyJibca MaTepuanbHOW TOuku? TBepmoro Tena? Kak onpenensercs
HarpaBJIeHUE MOMEHTAa UMITYJIbca?
Jaiite ompeneneHre MOMEHTa WHEpUUH (A7 €IUHUYHOW MaTepUalbHOM TOUYKU, CHCTEMBI
MaTepHaIbHBIX TOYEK M TBEPJIOTO TEIa).
Cdopmynupyiite 2-it 3akoH HproTOHA /U1 HOCTYNATENBHOTO M BPAIlaTeIbHOTO ABUKECHUI.
KakoBa posib MOMEHTa HHEPLIMU BO BpaLaTeIbHOM JIBHXKEHUN?
Yro 0011ero, 1 KAKOBO Pa3INune B TOHATUAX «MAcCa» U «MOMEHT HHEPLIUI»?
Kak MOXHO oOmpeaenuTs MOMEHT MHEPUUH Tella OTHOCHUTEIBHO IPOHM3BOJBHOW OCH, €CIH
M3BECTEH €0 MOMEHT MHEPIIH OTHOCUTEIBHO OCH CHMMETPHH, TTapajlIeIbHOM MTPOU3BOIBHON
ocu?

10. TTyTeM npsiMOTO COIMOCTABIICHHS TTOKAXKUTE, YTO BBIPAKCHUSI OCHOBHBIX 3aKOHOMEPHOCTEH 115t



MOCTYNaTeIbHOTO W BpAIlaTeIbHOIO JBIKEHUH HMEIOT OAHY U Ty XK€ MaTeMaTU4YeCKylo
bopmy.

11. Onummmre 3KCepUMEHTAIbHYIO YCTaHOBKY (MassTHHK OOepOeka) ¥ npuBeauTe GOPMYIIBI s
OTIpeNieNIeHUs] JTMHEMHOTO0 W YIJIOBOTO YCKOPEHMs 3aKpEIUICHHOTO Ha KOHIIE HHUTH Tpy3a, a
TaKke (OpPMYINbl A CHIBI HATSHKEHHUS HUTH M Bpamiaromero mMomMeHta. OOBSCHHUTE, Kak
nosrydeHa ¢popmyia (16).

12. KakoBo HampaBjieHHE MOMEHTa Cuibl T, packpyuuBaromiero mastHuk OOepOeka (puc. 4)?
KakoBo HampaBieHHE MOMEHTa CHJI TPEHHMA, JICHCTBYIOIIMX HA OCh MAasTHUKAa CO CTOPOHBI
HOIIIUITHUKOB?

13. Kak MOHO paccuuTaTh MOMEHT MHEpIHU MasTHHKa ObepOeka?

14. B yem 3akirouaercs: pu3nUecKas CyIHOCTh 3aKOHA COXPAaHEHHsI MOMEHTa uMmiyibca? B kakux
cucTtemax oH BbinomnHsieTcs? [IpuBeauTe npumepsl.

15. J[laiite ommcaHue OCHOBHBIX MOJCNICH MEXaHHKH: MaTepUalbHas TOYKa, a0COIIOTHO TBEPIOE

Teno, cmiuomHas cpena. [IpuBeaute mpuMepsl, B KaKUX CIy4asX MOKHO NPUMEHSITh MOJEIb

MaTepHaIbHON TOUKH, a B KAKMX CIIydasX 3Ta MOJIENIb HEMPUMEHHUMA.

16. Yo Takoe myTb, epeMeIleHHe, TPACKTOPHs?

17. Tlepeunciute criocoObI OMMCAHUS MEXaHUYECKOTO IBHIKCHUSI.

18. JlaiiTe ompenencHusi CpeaHEH CKOPOCTH, MTHOBEHHOW CKOPOCTH; CPEIHEr0 W MIHOBEHHOI'O

YCKOpEHUs. 3amluIlnTe BBIPAXKEHUS Ui BEKTOPOB MTIHOBEHHOW CKOPOCTH U YCKOPEHHUS B

Pa3JI0KEHUH 110 OPTaM KOOPIUHATHBIX OCEHl.

19. KakoBbl CBO#CTBA BEKTOPOB CKOpPOCTH U yckopeHusi? IlpuBeaute BbIpaKEHHS IS

TaHTE€HIIMAJILHOTO ¥ HOPMAJILHOTO YCKOPEHHUSI.

20. Kakoe aBmKCHHE HA3bIBACTCS PABHOMEPHBIM, a Kakoe - paBHOycKopeHHbIM? [IpuBemurte

3aBHCUMOCTH BEKTOPOB CKOPOCTH M TIEpEMELICHHUsS OT

BPEMEHU JUTSI 9THX JIBUKCHUH.

21. MarepuanbHasi TOYKa JBMIKETCS 1O OKPYKHOCTH (CM. A

pucynok). Kak HampaBieH BEKTOp €€ JIMHEHHOU

CKOpocTH? yriIoBoil ckopoctu? KakoBa cBS3p Mexnay

BEKTOPOM JIMHEWHOM CKOPOCTH M BEKTOPOM YIJIOBOM

4

CKOPOCTH? %
22. Chopmynupyiite 3akoHbl Hpl0TOHA. .,{
23. B 4em 3akiroyaercsi MPUHIMI ~HE3aBUCHMOCTH

nefcTBus cui?

24. Yo Takoe Bec Tena? B uem oTiinune Beca Tesia OT CHIIBI TSDKECTH?

25. Kak 00bsICHUTh BOBHUKHOBEHHE HEBECOMOCTH IIPH CBOOOIHOM I1aIeHHN?
26. V3BecTHO, 4TO CHJIa TATOTEHUS MPOMOPIHOHATIBHA Macce Tena. [loyeMy ke Tspkenoe Telo,
€CJIM Ha Hero JIeUCTBYET TOJIbKO CUJIa TSKECTH, He MaiaeT ObICcTpee JIeTKoro?

27. TlokaxxuTte, 94TO CHIIBI TATOTEHUSI KOHCEPBATHUBHBI.

28. UeMy paBHO MaKCHMAaJbHOE 3HAUCHHE TOTCHIMATBHOW OSHEPIHMU CHCTEMBI M3 JBYX
TeJN, HaXOAImuxcs B noje tarorenusa? Korna ono nocturaercs?

29. Kakoe BiHsiHUE Ha pe3ysIbTaT U3MEPEHUI OKa3bIBaCT HE yUUThIBAEMAasi HAMH CHJIa TPCHUS B
ocu 0OioKa?

30. Yro Ha3pIBaeTCs MEXaHMYECKOM crcTtemMoii? Kakas cucrema siBisieTCsi 3aMKHYTOMH?

31. [laiiTe onpeneseHuss KHHETUYECKON M MOTSHIUABHOI SHepruu. [1o kakum Gpopmyiam
BBIUHCIISIETCS] KHHETUYECKasi SHEPTUsI MOCTYNATeIbHOTO U BPAIllaTeIbHOTO IBUKEHUS

TBepaoro tena? Yemy paBHa NOTEHIUAIbHAS SHEPIUs TEJA B MOJIE TSXKECTH 3eMIIH?

32. Kakue B3aMO/ICHCTBHS HA3bIBAIOT CTOJIKHOBEHUEM?

33. Kakue xapakTeprCTHKH yIapOB BbI 3HaeTe?

34. Tlouemy K03(pPHIIMEHT BOCCTAHOBICHHS KHHETHUCCKOU SHEPTUH B ombITax K<1?

35. B uem 3akiroyaeTcs 3aKOH COXpaHEeHHUs uMITyJibca? B kakux cuctemax oH




BbinoHseTcs? [louemy oH siBisiercsa GyHAaMEeHTaIbHBIM 3aKOHOM IIPUPOIBI?

36. KakuM CBOWCTBOM ITPOCTPAHCTBA 00YCIaBIUBACTCS CIPABEIUBOCTh

3aKOHA COXpPaHEHMsI UMITyJIbca?

37. Yrto Ha3bIBAETCSI ICHTPOM MacC CUCTEMbI MaTepHAIbHBIX ToUek? Kak IBHKETCS HIEHTP

Macc 3aMKHYTOW CUCTEMBbI?

38. B 4em paznuune MeXIy MOHITUSIMH YHEPTHH U PadOThI?

39. ChopmyaupyiiTe TEOpEMY O CBSI3H PaOOTHI K SHEPTUH.

40. TTokaxuTte, 4TO CUIIbI TATOTCHHUS, (TSKECTH, YIIPYTOCTH) KOHCEPBATUBHBIL

41. ChopMyiupyiiTe 3aKOH COXpaHCHHS ITOJTHOH MEXaHUYECKOW SHEPTUH.

42. B yeM cOCTOHT (U3UUeCKast CYIIHOCTh 3aKOHA COXPAaHEHHUs U TpeBpaieHus sueprun? [louemy

OH sBJIAETCS (QyHIaMEHTAIbHBIM 3aKOHOM MPUPOJIbI?

43. KakuM  CBOMCTBOM BpEeMEHH OOYCIIOBIMBACTCS  CIPABEIIMBOCTh  3aKOHA
COXPaHEHMsI MEXaHUYECKOW SHEpPrun’?

44. Yto Takoe MoTeHIMaIbHas ssMa? MOTCHIUAIBHBIN Oapbep?

45. Kakue 3aKiIIOUCHHS] O XapaKTepe JBUKCHHUS Tl MOXKHO CHAETaTh U3 aHaIHM3a

MOTEHIUAIbHBIX KPUBBIX?

46. Kak oxapakTepu30BaTh MMOJOXKECHUS YCTOMYMBOTO U HEYCTOMYUBOTO paBHOBecHUs? B uem
WX pazauyue?

Cobeceoosanue (nepeuerHv 60nPOCO8 No Memam OUCUYUNIUHDL)

1. Kunemaruka MMOCTYHNATCJIBbHOI'O U BpallaTCJIbHOI'O HBH)KGHHﬁ. Kunematnue- ckue
XapPaKTCPUCTHUKHU IMMOCTYIIATCIIbHOTO U BpaIaTCJIbHOI'O I[BI/I)KGHI/II;'I.

2. Cuctemsl oTcueTa, HHEpLUUAIbHbIE CUCTEMBI OTcueTa. 3akoHbl HptoToHa. Cuina n mMacca.
[TpuHUMN oTHOCUTENEHOCTH ["anuiies. IMItysibe, 3aKOH COXpaHESHUs UMITYJIbCA.

3. Mexanndeckass pabora. Kunernyeckas M TNOTEHIMaJIbHAs JSHEPrusi, 3aKoH
COXpaHEHMs MEXaHUUYECKOM 3Hepruu. ['paBUTallMOHHOE 110JI€, 3aKOH BCEMHUPHOT'O TSATOTEHHUS.
3axonsl Kemuepa.

4. MOMEHT WHEpPUMH, MOMEHT HWMIIyJIbCa, MOMEHT CWJIbl, OCHOBHOE YpPaBHECHHEIMHAMHUKHU
BpAaIlaTENbHOTO JBIKEHHA. 3aKOH COXPAHEHNSI MOMEHTA NMITYJIbCa.

5. N'apmonmnyeckue kosnebanusi. CBOOOIHBIE W BBIHYKJICHHBIC KOJICOaHMs, PE30HAHC.
Bonnbl, pacnpoctpaHeHue BOJH. 3BYK.

6. OcnoBuble moctynatel CTO. IIpeobpazoBanusi JlopeHlla WU WX KUHEMATHUYECKHE
CJIEICTBUSL. PENSTUBUCTCKUI 3aKOH CIIOKEHHSI CKOPOCTEW. PensTUBUCTCKAsI SHEPIHs U €€ CBSA3b C
MMITYJIbCOM. DHEPrusl MOKOsI.

7.Pactipenenenuss MakcBemia u  bonbimana. CpenHss, cpefHsisi KBaJpaTH4yHas H
HanOoJIee BeposiTHasT  CKOPOCTH. KBanToBbIE pacnpenenenust Gepmu-/Iupaka u bose-
OWHINTeHa, WX MPUMEHEHUS K Pa3IUIHbIM CHCTEMAaM.

8. OCHOBHOE ypaBHEHHE MOJICKYISIPHO-KMHETUYECKOW TEOpuu ra3oB. Temmeparypa.
YpaBHEHHE COCTOSHUS HICATBHOTO ra3a. PeabHble Ta3bl ¥ KHUIAKOCTH, TBEP/BIC TEIa.

9. Buytpennss sueprus. Temnora u padora. [lepBoe Hagano repmoauHamuku. [IpumeHenne
IIEPBOTO Havyaia K U30IIpOLIECCaM.

10. O6parumsbie u HeoOpaTumMble nporecchl. Bropoe Havyano trepmonunamuku. KIIJI mukmna

Kapho,repmonnnamuyeckas  mmkana TeMIiepaTyp. OHTPONHUS KaK
byHKIHS COCTOSTHHUSL. ®a30BbIe IPEBPAIICHUS IEPBOTO M BTOPOTO poOJIa.

11. OnexkTtpuyeckuil 3apsAn, 3aKOH COXpPAaHEHHWsS DJEKTpUYecKoro 3apsia. 3akoH Kyiona,
IEKTPUYECKOE TI0JIe, MNPUHLMI Ccynepno3uuuu. CBsA3b MeEXAYy HaNpSHKEHHOCTBIO M
noreHuuanoM mnousid. Ilosne Touednoro 3apsina u nose aunons. [lomsipuzanus OU3IEKTPHKA,
IURJIEKTpUYECcKasl IPOHULIAEMOCTh BELECTBA.



12. VcnoBuss cymectBoBaHMsi Toka B uHenu. Cwia M IUIOTHOCTh TOKa. 3akoH Owa.
MONIIHOCTh MOCTOSHHOTO TOKa, 3akoH Jxoyss-JIeHia. DIeKTponpoBOAHOCTD KUIAKOCTEH, Ta30B U
TBEPABIX TECIL. Tox B BaKyyMe€.

13. BzaumojeiictBue TOKOB. MarHuTHOe TMoJie TOKAa, MArHUTHBIA MOMEHT. Bekrtop
WHAYKIMA MarHuTHOro mnois. 3akoH buo-Casapa-Jlamnaca. Ilupkynguus BeKTopa HampsyKEHHOCTH
MAar"auTHOTO ITOJIA.

14. Cuna Amnepa. PaGota mpu JIBMKEHHUM NPOBOJHMKA C TOKOM B MarHuTHoM mnoje. Cuia
HopeHua. MarauTHoe moie B BCIICCTBCE. HaHpH)KeHHOCTL U WHAYKOWUSA MarHuTHOrO II0JISA, CBA3b
MEX 1y HUMU. MarHuTHas IPOHUIIAeMOCTb. Jlua-, mapa- u heppoMarHeTusM.

15. Onbrtel @apajgess, 3aKOH  JJIEKTpOMAarHUTHOW — uHaykuuu.  IlpaBuio  JleHua.
SIBiieHME CaMOMHAYKIINH, HHIYKTHBHOCTh. JHEPrHs MarHUTHOTO mojs. CoOCTBEHHBIE KOJcOAHMs B
AJIEKTPOMAarHUTHOM KOHTYpe, popmyrna ToMcoHa.

16. D1eKTpOMarHUTHOE  TOJe,  ypaBHEHUs  MakcBemia.  DJEKTPOMAarHUTHbIE — BOJIHBI,
IKajia QJICKTPOMAarHuTHBIX BOJIH.

17. OcHOBHBIE 3aKOHBI reoMeTpudeckoil onTuku. Ilokazarenp mpenomiieHus,, CKOPOCTh CBETa B
BaKyyMe U B BellecTBe. Jlucnepcus u noriomnieHmue cBera.

18. Untepdepennus u qudpakuus cera. Mareppepomerpsl. Judpakunonnas pemerka. [lonsrue

19. ronorpadun. EcTecTBeHHBII U MONIIPU30BaHHBIN CBET, 3aKOHBI Maittoca u bprocrepa.

20. TermoBoe w3nydenue, (opmyna Ilnamka. 3akonsl BHemHero Qorodddekra, ypaBHEHHE
OnHiTeitna 11 poroddpdexra. POTOH, €ro SHEPrusi U UMITYJIbC.

21. I'mnore3a ne bpoins. Ypauenue Illpeaunrepa, BomHOBas ¢yHKuus, ee (QHU3MUECKUI
cMbIci. CriuH 3iexTpoHa. KBaHTOBBIE YHcia JUIs COCTOSHUH 3JIEKTpOHA B aToMe, mpuHUHUI [laynu.
Hepnomzmecxcaﬁ CHUCTEMA JJICMCHTOB.

22.OnwiTel  Pesepdopna, spepnas monenb aroma. CocraB sapa, €ro 3apsjg M Macca.
3aBUCHUMOCTD yJIE/IbHOM SHEPIMH CBSI3M OT MACCOBOI'O 4KCIIa. PajinoakTHB- HOCTh. SII€pHbIE pEaKInH,
JeneHue siaep. SnepHele peakTopsl. TepMOsaepHbIA CUHTE3, JHEPTUs 3BE3/.

MeToanuyeckue MaTepuaJIbl, ONpPeAe/IsIoIMe NPOLeAYPbl OLeHUBAHMS 3HAHUMN, YMEHUH,

HABBIKOB M (MJIM) ONBITA AeSATeIbHOCTH, XapPaKTePU3yOIINX 3Tanbl GopMupoBaHUS
KOMIIeTeH LU

ArtTtectanys 1o AUCHUILUIMHE BKIOYAET CIEAYONINE BUABI KOHTPOJIS:

- TEKyLIU{ KOHTPOJIb;

- UTOTOBBI KOHTPOJIb.

Tekymmii KOHTPOJIb OCYIIECTBIIACTCS B (YOPME KOHTPOJIS BHITIOTHEHHUS U POBEPKHU

OTUYETHOCTH TI0 JabopaTopHOil padoTe.

Brinonaenune nabopaTopHoi pabOThI TPOU3BOAUTCS B TEUEHUE 3aHATHS B COCTaBe

MOATPYIIIIbI, ECJIM MHOE HE NMPEyCMOTPEHO JaHHBIM ITPpakTUKyMoMm. [Ipu 3Tom Bee

MIPETYCMOTPEHHBIC 3a/IaHHEM PaOOTHI BBITIOJHSIIOTCS CTYICHTAMH CaMOCTOSITEIHHO. B

MPOIIECCE BBHIMTOIHEHUS PAKTHUECKUX paOdOT CTYJCHT 00sI3aH:

1. crporo co6mroaaTh TEXHUKY O€30IIaCHOCTH M ITPABUIIA OXPaHbI TPY/IA;

2. cTporo coOM0AaTh NOPSIOK IPOBEIEHNUS MPAKTHIECKON 4acTH paboThI,
OTHMCAHHBII B METOAMYECKUX YKa3aHUIX K HEl;

3. COrnacoBhIBATEH ¢ MPENOJaBATENEM BKIIFOUEHHUE U BHIKIIOUEHHE IPUOOPOB;

4. paborars ¢ mpEOGOPaMU B COOTBETCTBHHU € HHCTPYKIHAMH MO UX SKCILTyaTalVK;

5. BecTH HEOOXOMMBIE 3aIIUCH B OTYETE MO MPAKTHYECKON paboTe MU B pabOUYMX TETPaIsX.
[Tocre BIMTOTHEHHS JTA0OPATOPHOM paOOTHI CTYIEHTHI MPEIBSIBIISIOT TPETOIaBATEITO
PC3YJIbTAThI SKCIICPUMCHTOB, KOTOPBIC JOJI?KHBI 6I:ITI> BHCCCHBI B 3aIrOTOBKY OTUCTA B BUIC
cXeM, TabJuIl 1 TpadUKOB, MHBIX 3aMUCEH, PEKOMEH/IOBAHHBIX METOJANYCCKIMH YKa3aHHUSIMH.



[To uroram BhINOIHEHHS TaOOPATOPHOM pabOTHI OHOPMIISETCS OTYET KaXKbIM CTYIEHTOM
WHUBUTYATBHO.

3amuTa J1abopaTOpHOM pabOTHl MPOBOAMUTCS MO KAXI0M paboTe B OTJAEIBHOCTH B BHUJIE
MHUBUAYAIBHOTO COOECEIOBAaHUS C KAXK/IbIM CTYACHTOM

Oobuwgue npasuna pabomot Ha 1AOOPAMOPHOM 3AHAMUU.

[lepen BeInoNHEHHEM J1a0OPATOPHOM PabOTHI HEOOXOIUMO:

1. Ilpounrats pykoBOACTBO K JaGopaTopHOil paboTe. BhisAicHUTH, Kakue (u3MUECKHE
3aKOHBI UCTIOJIB3YIOTCS MPU PEIICHUH MOCTABICHHON 3a/1auM, U KaKUe 3aKOHOMEPHOCTH JIeXkKaT B
OCHOBE PAaCUETHBIX POpMYII.

2. IIpopaboTaTh PEKOMEHI0BAHHYIO JIATEPATYPY.

3. CaMOCTOATENEHO HJIM MCIONb3ys ydeOHble MOCOOMS BHIBECTH (OPMYIbL, KOTOPHIE
UCIOJIb3YIOTCS [l pacueToB B padoTe.

4. TloAroToBHTH KOHCIIEKT 1a00PaTOPHOI paboTHL.

5. B naboparopuu eme pas cieayeT MPOYMTAaTh PYKOBOACTBO, MMesl IIEpeil IJ1a3aMu
YCTaHOBKY JJisi TpoBeldeHUs omnbiTa. HeoOxomumo pa3zoOpaThCsi B MOpUHLUIAX PabOTHI

M3MEPUTENIBHBIX TPUOOPOB, KOTOPbIE OYAYyT UCIOIB30BATHCS B IaHHOM padoTe.

Pe3ynbTaThl BBINIOJIHEHUS PaOOTHI JOJDKHBI OBITh 3aHECCHBI B JIA0OPATOPHBIA KypHAI.
Otuer

110 1a00paTOpHOI paboTe T0JIKEH COAEPKATh CIAEAYIOLIUE SJIEMEHTHI:

* Ha3BaHHE pabOTHI,

* 11eJ1b paboTHI,

* KpaTKo€ U3JI0’KEHUE TEOPUHU UCCIEAYEMOTO0 B 3a/laHUN (PU3UYECKOTO SIBIICHUS,

* YyeTKHE OIpeeeHHs (PU3NUECKUX BEIUYUH, OJIEKAIINX
W3MEPEHUIO, CAMHUIIBI UX U3MEPEHUS,

* MCXOJHOE YpaBHEHHE U OCHOBHYIO pabouyto (Gpopmyiry, o KOTOpoi
MIPOU3BOUTCS BRIUMCIIEHUE UCKOMOM (PU3MUECKON BETHMUNHBI,

® CXEMY IKCNEPUMEHTAIBHOW YCTAHOBKH M MOSICHEHHUSI K HEMH,

* Tabnuily JUisl 3aMCH PE3yJIbTaTOB U3MEPEHUI U MOTPEIIHOCTEW N3MEPEHUH.
[Tepen mocemeHueM NPAaKTUYECKOTO 3aHATUS HEOOXOAMMO MOBTOPUTH
COOTBETCTBYIOIIMH JICKUIMOHHBIA MaT€pUal U BBIIIOJIHUTH NIPEIJI0KEHHBIE JOMAIIHHAE 3a/1aHMS.



