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14.03.01 SIinepHasi JHepreTuKa M TemJI0(PU3NKA
Hanpasaennocts (mpopuis) — Tenutopusznka
®opma 00yUeHUs — OUHAS

I'ox naGopa - 2020

OLIEHOYHBIE CPEJCTBA JJIS1 IPOBEJAEHMS TPOMEKYTOYHOM
ATTECTALIMM OBYYAIOLIUXCS MO JUCHUIIIAHE (MOJIY.JIIO)

1. OOmmue cBeaeHud

1. | Kadenpa ®du3nku, OMOJIOTUN U MHKEHEPHBIX TEXHOJIOTUI
2. | HanpaBnenue noaroToBKu 14.03.01 Snepuas sHEpreTHKa U TEIUIO(U3NKA
3. | HampaBnennocts (mpoduiip) Tennodusuka

4. | Jucuurmmuna (MOTyJib) dusuka

5. | ®opma 0OyueHus Ounas

6. | 'om Habopa 2020

2. IlepeyeHb KOMIeETEeHIIHIA

CIIOCOOCH  HCIIOJIb30BaTh 0a30BbIE 3HAHUS ©CTECTBEHHOHAYYHBIX JUCIUIUIAH B
HpOd)eCCHOHaJIBHOﬁ ACATCIIBHOCTH, IPUMCHATL MCTOAbl MATCMATHYCCKOI'O aHalln3a H
MOJICIIUPOBAHUS, TEOPETUUECKOTO U dKCTIepuMeHTaIbHOTO HccnenoBanus (OITK-1)



3. Kpurepuu u nokasarei OlleHUBAHUS KOMIIETeHIINii HA PA3JIMYHBIX ITanax ux GopMHpPoOBaHUA

JTtan ¢popMupOBaHUS
KOMIIeTeHIIUH

®opmupyemas

KpnTepml H TMTOKa3aTeJIu OCHUBAHUA KOMHeTeHHI/lﬁ

(I)OPMI)I KOHTPOJIA

3HaTh: YmeTh: Buanern: c¢(opMHUPOBAHHOCTH
(pa3nesbl, TEMBbI KOMIIeTeH U o
KOMIIeTeHIHi
JUCUUILIHHBI)
Mexanuka OIIK-1 OCHOBHBIC ITOHSATHUS U HCIIONB30BAaTh OCHOBHBIE OHSTHS U HaBBIKAMH HCIIOJIb30BaHUS
3aKOHBI 3aKOHBI Kypca; HCII0Ib30BaTh 3HaHUH QHU3NYECKUX
I'pynnoBas auckyccus
MEXaHHUKH, IPUPOTY TEOPETUYECKUE 3HAHUS IIPU OOBSICHEHHH | OCHOB, HABBIKAMHU Teor
KOJIeOaHUI U BOJH Pe3yIbTaTOB SKCIICPHMEHTOB, bH3nIeCKHX
. Pemenue 3agau
NPUMEHSATH 3HAHUA B 00JIaCTH (DH3UKH UCCIIeIOBAHUI U
KonTtpoinsHas pabota
JUTS OCBOCHUS OOIIEIPOPECCHOHANBHBIX | HaBBIKAMH PEIICHUS Joknan
JUCHUININH U pCIICHUA MPaKTUYCCKUX 3a1a4
npodecCHOHANBHBIX 33/1a4
Monexynapuas OIIK-1 OCHOBHBIC MTOHSATHUS U UCIIONB30BAaTh OCHOBHBIC NOHSTHS 1 HaBBIKAMH HCIIOJIb30BaHUS
Qusuka u 3aKOHBI 3aKOHBI Kypca; HCIIOIb30BaTh 3HaHUH QHU3NYECKUX I'pynmoBas AucKyccus
MOJICKYJISIpPHOU (QH3HKH, TEOpEeTHYECKUE 3HAHUS IIPH OOBSICHEHUH | OCHOB, HAaBBIKAMHU Tect
mepmoouHamuxka
PEe3yJIbTaTOB HKCIIEPUMEHTOB, bu3nyecKknx Pewenue 3anau
NPUMEHSTh 3HaHUS B 00s1acTu GpU3NKU HCCIIeIOBaHUN U Kontponsnas pabora
JUIsL OCBOEHUS 00111enpo(eCcCHOHANBHBIX | HaBBIKAMH PELICHUS Hoxnan
JACHUININH U pCIICHUA MMPaKTUYCCKUX 3aJa4
npodeccHoHaNIbHbIX 3324
dnexkmpuuecmeo u OIIK-1 OCHOBHEIE ITOHATUS 1 UCIOJIb30BAaTh OCHOBHELIE ITOHATHS U HaBLIKAMU MCIIOIb30BaHU
MaAZReMmuIm 3aKOHBI; 3aKOHBI Kypca; HCIIOIb30BaTh 3HaHUH (HU3NYECKUX I'pynmoBas AucKkyccus
NpUPOAY KoJeOaHH U TEOpETUYECKUE 3HAHUS NIPU OOBSICHEHHH | OCHOB, HABBIKAMHU Tect
BOJIH, OCHOBBI pe3yIbTaToOB SKCHEPHMEHTOB, bu3nIecKuX Pemenue 3agau
9NIEKTPUYECTBA U NPUMEHSATH 3HAHUS B 00J1aCTH (DH3UKH UCCIIeIOBAHUIT U KoHTpounpHas pabota
MarseTusma JUIsL OCBOCHUSI 00IIEeNIPO(ECCHOHANBHBIX | HaBBIKAMH PELICHUS Hoxnan
JMCUUIUIMH U PeLICHHS NPaKTUYECKUX 33724
po¢eCCHOHATBHBIX 3a7a4
Onmuka u OIIK-1 OCHOBHBIE ITOHATUS U HCII0JIb30BAaTh OCHOBHBIE ITOHATUS U HaBbIKaMU UCIIOIb30BaHU

amomuasn guzuka

3aKOHBI ONITUKU
MIPUPOY KOJICOaHH 1
BOJIH, OCHOBBI aTOMHOU 1
AnepHON HU3UKU

3aKOHBI Kypca; UCTIOIb30BaTh
TEOpETUIECKHE 3HAHUS ITPH 0OBSICHEHUN
Pe3yNbTaTOB KCTIEPUMEHTOB,
TIPUMEHSTH 3HAHUS B 00J1aCTH (PUNKH
JUTSL OCBOCHUS 00IIENPO(eCcCHOHATBHBIX
JUCHUTUIAH W PECIICHHS
poeCCHOHATBHBIX 3a7a4

3HaHUH pU3HUeCKuX
OCHOB, HaBBIKAMH
buznyecKnx
HCCIIEI0OBaHUN U
HaBBIKAMU PEIICHUS
MPAaKTUYECKUX 3314

I'pynnosas quckyccust
Tect
Pewenue 3anau
Kontponsnas padora
Hoxnan




4. Kpurepuu U HIKAJbI OLleHUBAHUS

4.1 Tect
ITpoLeHT NpaBUIBLHBIX OTBETOB Jo 60 61-80 81-100
KonndecTBo 0amioB 3a pemeHHbIH TeCT 3 4 5

4.2 Pemenmue 3amayu

5 0ayyIOB BBICTABISIETCS, €CJIM CTYIEHT PEIINJI BCe PEKOMEHIOBAHHbBIC 3a7aud, MPaBUILHO
U3JI0KHWJI BCE BapHAaHThl HMX pEIICHUS, apryMEHTUPOBaB HX, C 00S3aTENIbHOW CCHUIKOM Ha
COOTBETCTBYIOIINE HOPMATHUBHI (€CJIU TIO COACPKAHHIO 3TO HEOOXOUMO).

4 Oamna BBICTaBISIETCS, €CIM CTYACHT peluia He MeHee 85% peKoMeHIOBaHHBIX 3ajad,
NPaBUIBHO M3JIOKUIJI BCE BAPHAHTHI PELICHHUS, apTYMEHTUPOBAB HUX, C 00s3aTE€IbHON CCBIIKOW Ha
COOTBETCTBYIOIIME HOPMATHBBI (€CJIH IO COJICPKAHUIO ITO HEOOXOTUMO).

3 Oamma BBICTABISICTCS, €CIU CTYACHT pem He MeHee 65% peKOMEeHJIOBaHHBIX 3aiad,
NPaBUIBHO M3JIOKWII BCE BapPUAHTHl X PEIICHHs, apTYMEHTHPOBAB HX, C 00s3aTEIbHON CCHIIKOW
Ha COOTBETCTBYIOIINE HOPMATHUBHI (€CIIU IO COJIEPKAHUIO 3TO HEOOXOIMMO).

2 Gamn - ecnu CTYAEHT BbIMoMHUI MeHee 50% 3amaHus, W/WIM HEBEPHO YyKa3asl BapHAHTHI
pemeHus.

4.3 KonrpoabHas padora

10 0GannoB BBICTABISETCS, €CIM CTYACHT pEUIMJI BCE PEKOMEHIOBAHHbBIE 3a/layH,
IPABUJIBHO M3JI0KUJI BCE BapUAHThl UX PELIEHMs], apryMEHTUPOBAB UX, C 0053aTeIbHON CCHUIKON
Ha COOTBETCTBYIOLINE HOPMATUBBI (€CTTU MO COJIEPKAHUIO 3TO HEOOXO0IUMO).

7 ©anyoB BBICTABISIETCS, €CIM CTYACHT peimi He MeHee 85% peKoMEeHOBaHHBIX 3ajad,
MPABUJIBHO M3JI0KUI BCE BApUAHTHI PELICHUS, apTyMEHTHPOBAB UX, C 00s13aTENbHOI CCHUIKON Ha
COOTBETCTBYIOIIME HOPMATHUBHI (€CIIU MO COAECP KAHUIO 3TO HEOOXOIUMO).

5 OasyIoB BBICTABISIETCS, €CIU CTYACHT peIni He MeHee 65% peKoMeHIOBaHHBIX 3ajad,
MPABUJIBHO M3JI0KUIT BCE BAPUAHTHI UX PEIICHHs], apTyMEHTUPOBAB UX, C 005S3aTeIbHON CCHUIKON
Ha COOTBETCTBYIOIINE HOPMATHUBHI (€CIIU IO COJIEPKAHUIO 3TO HEOOXOIUMO).

3 Oanuna - ecu CTYACHT BBIMOMHUT MeHee 50% 3a1anusi, u/uian HeBEpHO yKa3al BapUaHTHI
peueHus.

4.4 Kpurtepuu oueHKH BBICTYIIEeHHE CTYAEHTOB C I0KJIa10M

Baaabl XapakTepucTHKH OTBETA CTYIeHTA
7 - CTYZIEHT TITyOOKO U BCECTOPOHHE YCBOMII MpobIIemMy;
- YBEPEHHO, JIOTUYHO, TIOCJICIOBATEIIEHO ¥ TPAMOTHO €0 U3JIaraer;
- ONMHpAasCh HA 3HAHMUSI OCHOBHOW W JOMOJHUTEIBLHOW JUTEpPATyphl, TECHO
MPUBS3BIBAET  YCBOCHHBIC HAy4YHBIC IOJOXEHUS C  MPAKTUYCCKOM
EeITEIbHOCTEIO;
- yMeJIO OOOCHOBBIBACT U APTYMEHTHPYET BBIIBUTAEMbIC UM UJICH,
- Jie7aeT BBIBOIBI K 0000IIEHH;
- cBOOOJIHO BJIAJICET NOHATUIMU
5 - CTYJIEHT TBEPAO YCBOWJ TEMY, TPAaMOTHO W TIO CYIIECTBY HW3JIaraeTr ee,
OMHUPAsCh Ha 3HAHWS OCHOBHOM JIMTEPATYPHI;
- HE JIOMTYCKAeT CYIIECTBEHHBIX HETOUYHOCTEH;
- YBSI3BIBAET YCBOGHHBIC 3HAHUS C TIPAKTHUECKOH JIeATEIHHOCTHIO;
- aprYMEHTHPYET HAyYHBIC ITOJIOKCHHSI,
- Je7aeT BEIBOIBI U 0000IIEHH;
- BJIQJIEET CUCTEMON OCHOBHBIX IIOHATHH
3 - TeMa pacKpbhITa HEJOCTATOYHO YETKO M MOJIHO, TO €CTh CTYJAEHT OCBOMII
mpoOJieMy, IO CYIIECTBY H3JIaraeT ee, ONHPasCh Ha 3HAHHUS TOJBKO




OCHOBHOU JIUTEPATYPHI;

- JIOMYCKAaeT HECYIIECTBEHHBIE OMIMOKN U HETOUYHOCTH;

- HCTIBITHIBACT 3aTPYAHECHUS B MPAKTUYECKOM MPUMEHEHUU 3HAHUM;
- cnabo apryMeHTUPYET HAYYHBIE TIOJIOKEHUS;

- 3aTpynHsAeTcs B GOpMYIUPOBAHUH BHIBOJIOB U 00OOIICHMIA;

- YACTUYHO BJIAJICET CUCTEMOW MOHSATUI

1 - CTYZIEHT HE YCBOMJI 3HAYUTENIbHOM YacTH MpOOIeMBbl;

- IOITYCKAEeT CYNIECTBEHHBIC OMTUOKU M HETOYHOCTH MIPH PACCMOTPCHHH €€
- HCTIBITHIBAET TPYIHOCTH B MPAKTUYECKOM MIPUMEHEHUU 3HAHUK;

- HE MOKET apr'yMEHTHUPOBATh HAYYHBIC MTOJIOKCHHUS,

- He OpMYJIUPYET BHIBOJIOB U 0OOOIICHMIA;

- HE BJIQJICCT NOHATUIHBIM aIllapaToM

4.5 I'pynnoBas guckyccusi (YCTHbIE 00CY:KIeHUS MPOOJIeMbI HJIU CHTYAINN)

Kpurepuu oueHuBanus bajbl
® 00yYaIOIIUICS OPUEHTUPYETCS B TMpobiieMe O0OCYXACHUS, TPaMOTHO
BBICKa3bIBa€T U OOOCHOBBIBAET  CBOM  CYXKJAEHHUSA,  BIJIAJEET
npodeccuoHaIbHON TEPMHUHOJIOTHEM, OCO3HaHHO IPUMEHSIET 3

TEOPETUYCCKUE 3HAHWS, MaTepWall H3JiaraeT JIOTMYHO, TpamMoTHO, 0e3
OIIIHOOK;
® [IPH OTBETE CTY/ICHT JEMOHCTPHPYET CBS3h TCOPHH C TIPAKTHKOM.

© O0yYaIOIIMHCA TPAMOTHO H3JIaraeT MaTepuai;, OpPHUEHTHPYETCS B
npobiieMe OOCYXICHHS, BiIaaeeT NPO(HECCHOHATBLHOW TEPMUHOJIOTHCH,
OCO3HAHHO TPUMEHSIET TEOPETUYECKHUE 3HAHUS, HO COJCpKaHue U dopma
OTBE€Ta UMCKOT OTACJIbHBIC HETOYHOCTH,

® OTBET NPABUJIbHBIN, MOJHBIA, C HE3HAYUTEIbHBIMA HETOYHOCTSIMHU WIIU
HEJI0CTATOYHO MOJIHBIM.

e OOyUalONIMKCS W3JIaraeT MaTephall HEIOJHO, HEMOC/IeI0BaTelbHO,
JIOTYCKaeT HETOYHOCTHU B OMPE/IEIICHUN MOHITHIA, HE MOKET J0Ka3aTeNbHO
000CHOBATh CBOM CYXK/ICHUS, 1
¢ 0OHAPY)KUBAETCS HENOCTATOYHO TIIIyOOKOE TOHUMAaHUE W3YYEHHOTO
MaTepuana.

4.6 BpinosiHeHHe 32 1aHUSI HA COCTABJIEHHE IJI0CCAPUS

Kputepun onenkn KosanyectBo 6a/110B

1 AKKypaTHOCTh M TPAaMOTHOCTb M3JIOKEHUS, pab0oTa COOTBETCTBYET ’
110 0(OPMIICHHIO BCEM TPEOOBaHHSIM

2 MMOJIHOTA UCCIICAOBAHUA TEMBI, COACPIKAHUE I'II0OCCapusd
COOTBCTCTBYCT 3aJIaHHOH TeMe

3

HUTOI'O: 5 0a10B

4.7 IloaroToBKa ONOPHOI0 KOHCIEKTA

[ToaroToBka MaTepualioB OMOPHOTO KOHCHEKTa sBIseTCS 3(P(PEKTUBHBIM HHCTPYMEHTOM
CHUCTEMAaTH3aluH TIOJIYYEHHBIX CTYJI€HTOM 3HAaHHUU B MPOLECCE U3YUEHUS TUCIUTIIINHBL.

CocraBieHue OMOPHOTO KOHCHEKTa MpPEJCTaBIseT CcoO0OM BHJI  BHEAayIUTOPHOMH
CaMOCTOSITENIbHOM paboThl CTYJEHTa IO CO3JAAHHMIO KpaTKOW HMH(POPMAILMOHHOW CTPYKTYpHI,
o0o0miaroneil U oTpaxkarouiei CyTh MaTepualia JIEKIUH, TeMbl yueOHHKa. OTOPHBI KOHCIEKT
MPU3BaH BBIIEIUTH INIaBHbIE OOBEKTHl U3YUEHUS, AaTh UM KPATKyI0 XapaKTepUCTUKY, UCIOJb3Ys
CHUMBOJIbI, OTPa3UTh CBA3b C JAPYrMMH 3jeMeHTamMu. OCHOBHas L€Jdb ONOPHOIO KOHCIEKTa —
0o0JIerynTh 3aroMUHaHUe. B ero cocTaBieHMM HCHOIB3YIOTCS pa3iuyHble Oa30BbIE MOHSTHS,



TEPMUHBI, 3HAKU (CUMBOJBI) — OMNOpHbIE cHUrHaMbl. OMNOPHBIA KOHCIEKT MOXET OBITh
NpPEJCTaBIEH CUCTEMOM B3aMMOCBS3aHHBIX T'€OMETPUUYECKUX (uUryp, coaepkammx OJOKH
KOHIICHTPUPOBAaHHOW HH(OpManuu B BHUJAE CTYNEHEK JIOTMYECKOH JIECTHUIIB; PHUCYHKa C
JIOTIOJIHUTEIBHBIMU 3JIEMEHTaMHU U JIp.

MakcumMaJjibHoe
Kpurepun ouieHKH ONIOPHOT0 KOHCIIEKTA
KOJHYECTBO 0aJ1710B
- MMOJIrOTOBKA MaTepUAJIOB OMIOPHOTO KOHCIIEKTA 110 U3y4aeMbIM T€MaM 3

JMCIUIIIMHBI TOJIBKO B TEKCTOBOI (hopme;

- MOATOTOBKA MaTEPHAJIOB OMIOPHOTO KOHCIEKTA 110 U3y4aeMbIM TeMaM
JIMCIUITIMHBI B TEKCTOBOH (hopMe, KOTOPasi COMPOBOXKIAETCS CXEMaMH, 5
TabauuHol mH(poOpManuel, rpadukaMu, BBIIEICHUEM OCHOBHBIX
MBICJICH C TTOMOIIBIO IIBETOB, TOAYEPKUBAHUH.

5. Tunoevie kKonmponvHble 3a0aHUA U MEMOOUYECKUE MAMEPUAIbl,
onpeoenawuiue npoyeodypsvl OUEeHUBAHU 3HAHUIL, YMEHUIl, HABLIKOE U
(unu) onvima OeaAmenbHOCMU, XaAPAKmMEePU3YIOUWUX IMansvl Gopmuposanus
KOMnemeHyuil 8 npouecce 0C60€HUA 00PA308aAMEIbHOU RPOZPAMMEDBL.

5.1 Tunoeoe mecmoesoe 3aoanue

1. BriOepure oTBET, B KOTOPOM JaHa pa3MEPHOCTh €AMHUIIBI H3MepeHus cuibl B CU?

Drrm®-c?;  2krm> ¢’ 3)krmec’;  4)krmec.

2. BriOepure OTBET, COEPKALIUI MATEMAaTUYECKYIO 3aIIUCh CJIOKEHUS CKOPOCTEN B
KJIACCUYECKOI MEXaHUKe.

3. B imdre, ABUKYIIEMCS BBEPX C YCKOPEHHEM 2 M/C’, HAXOIUTCS MMACCAXHP Maccoil 50 Kr.
YeMy mprMEpHO paBEeH MOAYJIb CHIIbI TSHKECTH, ICHCTBYIOIIEH Ha accaxupa?
1) 600 H
2) 500 H
3) 400H
4) OH

4. Kakoe U3 HUKENPUBEIEHHBIX BbIPAXEHUI BBIMOIHIETCS IpU anadaTHOM pacllupeHUH JaHHON
Macchl UACAIBHOrO raza?

1) Q = -Arasa
2) Ara3a: 0
3) Au=0

4y Q=0

5. Tlpu u300apHOM HArpeBaHuHM 4 KI OJHOATOMHOrO HjeanbHOro rasa or 27°C mo 127°C
nanHomy raszy cooonrmiu 0,4MJx Termotel. Kakoif ra3 moaseprcst HarpeBaHuio?

1) Tenwmit.
2) Heomn.
3) Jlutuii.
4) Kucnopon



6. OmnpenenuTh pabOTy CTOPOHHUX CHJI Ha BHEITHEM ydacTke nenw, ecau DJ1C ncroynnka paBHa
6B, a BennunHa nepeHocumoro 3apsaa 2 Ki.
1) 12 Dx
2) 3 Dx
3) -2 Dx
4 -3 Dx
7. Ilpenmer, HaXOIAIIMICA HA paccTOSSHUM 14 cM mepeMecTwii Ha 6 CM OT JIMH3bI, IPH 3TOM
YBEJIMUEHUE CTAJIO PaBHBIM eAuHMIE. ONpenenuTh ONTHUECKYIO CHITY 3TOH JIMH3HI.
1) 10cm
2) 20onTp
3) Santp
4) 10anTp
8. UeMy paBHO CONPOTHUBIIECHUE HarpeBaTels, eciiu 3a 4 muH npu cuie Toka 0,2 A BelIensercs
960 JI>x TEIIoTHI
1) 100 Om
2) 50OM
3) 10 Om
4) 1200 Om
9. Kakoe BeIiecTBO UCMONB3YETCs B AACPHBIX PEaKTOpaxX B KAUeCTBE TOPIOYETO
1) I'papur
2) VYpau
3) Kanmuii
4) Tspkenas Boaa
10. Kakoe siBjieHHE CITYKUT JOKa3aTEIbCTBOM ITONEPEYHOCTH CBETOBBIX BOJIH

1) Wnurtepdepenius cBera
2) Judpakuus cBera

3) Hucnepcus cBera

4) Tlonspusanus cBeTa

Kmou: 1-3, 2-3, 3-2, 4-4, 5-2, 6-1, 7-3, 8-1, 9-2, 10-4

Tectsl O pusnKe

https://moodle.arcticsu.ru/mod/quiz/view.php?id=18533
https://moodle.arcticsu.ru/mod/quiz/view.php?id=18573
https://moodle.arcticsu.ru/mod/quiz/view.php?1d=18628

a. Pewenue 3aoau

1. Konsno pangnycom R = 50 cm 1 maccoit 300 r Bpamaercss BOKpYT OCH IPOXOJALIEH Yepe3 CepeilnHy
paauyca. HaliTu MOMEHT HHEpLIMHU KOJIbLIA.


https://moodle.arcticsu.ru/mod/quiz/view.php?id=18533
https://moodle.arcticsu.ru/mod/quiz/view.php?id=18573
https://moodle.arcticsu.ru/mod/quiz/view.php?id=18628

Hano: Pemenne: a
R=50cm=0,5m 1- ock cummeTpuun —

m=300r=0,3kr |2-o0cbhBpalicHus R
a=R2=025m a - PACCTOSTHUE MEXKAY OCAMU

ITo Teopeme LlITeitHepa MOMEHT HHEPLUU

OTIPENIETISAETCS CICAYIOMNUM 00pa3omM 1 2
J=Jc + ma? ,
J-? rae Jc - MOMEHT MHEpPIHH Teja P BPAIIEeHUH BOKPYT OCH CHMMETPUHU

J=mR? + ma’ =m(R* +a? ) = 0.3(0.5°+0.25%) = 0.094 kr*m’

Otser: J = 0.094 kr*m’

2 2
2. Ilo TpyOe mnomaapio momnepedHoro ceueHus 50 cM” B IMPOKOM KosieHe U 20 cM” B y3KOM TeueT Boja

co ckopoctbio V) = 10 m/c. Cratuueckoe naBieHHe B IUPOKOM kojeHe Tpyosr — P; =400 xIla.
3
Omnpenenutsb qaBieHUE B y3KOM KolieHe TpyObl. [ImoTHOCTh Boabl 1 T/eM”.

JaHo:

S; =50 eM*=5*10" m*
S, =20 eM’=2*10" m*
p=1r/em’ = 1000 kr/m’
v =10 m/c
P, = 400 xIla = 4*10°T1a

Pemenne:

CraTtudeckoe JaBJICHHUC B

y3KOM KOJICHE TpyObl HaiimeM  S;| —» Uy 1 V)
13 ypaBHeHUs bepHyim: v S)w
2 2
v v
PY p P2 4p (1)
2

N3 (1) Beipaxaem P,

P( 2 2)
P, :5 vy v, J+P (2)
CKOpOCTh B Y3KOM KOJEHe TpyObl MOKHO HAWTH M3 ypaBHEHHUS
HEPa3pPBIBHOCTH: Sivi=Sv,
_ Sy

= 5*%107*10/2*10° =25 m/c

V2
2
[ToxcraBnsiem nanHbie B (2)

P, = @( 10% - 25% ) +4*10° = 137500 ITa = 137,5 xI1a

OtBer: P, =137,5 xlla

3. Heon naxoautcs npu Temneparype 17°C. OnpenenuTs Hanboliee BEPOATHYIO CKOPOCTH MOJIEKYJT I'a3a.



Hano: Pemenne:

M =20 r/monb = Haubonee BeposITHYIO CKOPOCTh MOJIEKYII Ta3a onpenesseM u3 GopMyIIbl:
=20*10 ~ kr/Monp =
=2%10 2 kr/monb IRT 2%831*300

-17°C = V, = = - =499,3 m/c
t=17°C=300K B Y \/ 25102

R = 8,31 JIx/(K*momn)

Ve .9 OtBer: VE=499,3 m/c
B-!

4. ITy4ok ecTeCTBEHHOI'O CBETa MaIaeT Ha CTEKIIO C MMOoKa3areneM npeinomieHus n= 1,7. Onpenenuts, npu
KaKOM yTJie MPEJIOMIICHHS OTPaKEHHBINA OT CTEKJIa MMyYOK CBETa OYJET MOJTHOCTHIO MOJIIPHU30BaH.

Pemenne. CBeT, OTPaXEHHBIK OT JAMAJIEKTPUKA, MOJHOCTHIO TMOJISIPU30BAH, €CIM OH MajaeT Ha
IUAJIEKTpUK 1o yriioM bproctepa. CornacHo 3akony bprocrepa, 1g(i;) = n,, , TA€ n, - OTHOCUTEIbHBIN

. . n
OKa3aTeNb MPEJIOMIIEHUs. BTOPOH Cpeibl (CTEKNIA) OTHOCHTENBHO TEPBO (Bo3ayxa): n,, = —= =n (TaK
n
1
kak n, =1). Torma i, = arctg (n) = 60°
Ecnu cBer magaetr Ha rpaHuIly paszena moja yriom bproctepa, TO OTpa)K€HHBIM M MPETOMIICHHBIN JTy4H
) sin(i sin(i . .
B3aMMHO NEPNEeHAUKYISApHBI (1g(iy) = M, _— ‘LB) , OTKyzaa cos(i,) = sin(r)). CnegoBarenabHo,
cos(iy) sin(r)
i,+r=90", Ho i'y=i, (3aKOH oTpaxeHus), HoIToMy ', 47 =90". Torma UCKOMBIil yroy MpeIoMIeHHUs
B = > B~ Ip p 5 y tptr= . A YroJI IpeiomiI >

TIPM KOTOPOM OTPaXKEHHBIH JTyd TIOJIHOCTBIO mospu3oBan r =90° —i, = 90° — 60° = 30°.
Orser: r = 30°

5. Ucnonp3ys 3akonbl Kupxroga, onpeneiants TOKU B pe3ucTtopax nenu. [IpoBeputs perienue
COCTaBJIeHHEM OajlaHca MOLTHOCTEH.

E1=200B
E2=100 B
R1=17Oum
R2=210wm

R 3 =30 Om
[1-212-213-2?
YP.
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Pemenue:
1. TIpow3BONBHO yKa3bIBaCM HAIIPABJIICHUE TOKOB B PE3UCTOPAX CTPEIIKAMH.
2. CocraBrsieM HEOOXOAMMOE YHCIIO ypaBHEHUH - 3, mMcmonb3ys 3akoHbl Kupxroda. Tak kak y3I0BBIX
TOYEK B CXEME JIBE, TO COCTABJISIEM OJIHO ypaBHEHHE (y3en A)
L+L =15 (1)
3. Henocraroree 4ruciio YpaBHEHHI COCTABIISIEM COTJIACHO BTOPOMY 3aKOHYV:



- st koutypa ABCA Ei=LR; + R; (2)
- I KOHTYpa AILBA - E2 =- IZRZ - I3R3 (3)
4. OnmnpenenseM TOKH Pe3UCTOPOB, Pellasi CUCTEMY MOJTYyYEHHBIX YPABHEHMIA:
E,.=LR; + (Il + Iz) R; = Il(Rl + R3) + LR3
E, =DLR; +(I1 + ) R3=DL(R, + R3) + [1R;3
5. Toacrasnsiem 3nauenust 9JC 1 CONPOTUBICHUI:
200 =471, + 301, (2a)
100 =301, + 511, (3a)
6. Paznenum (2a) Ha 47 u (3a) Ha 30 u BeruTeM u3 (2a) (3a)

~4,25=1,+0,64L,
333 =1+ 1,71,

092

——- , oTkyna I, = - =—-0,874

2

0,92 = - 1,061,
(MHHYC TOBOPHUT O TOM, 4TO (haKTHUECKH HampaBlieHUE TOKa [, MPOTUBOIIOIOKHO MPUHSTOMY)
7. HWcnonb3ys ypaBHenue (2a) onpeaenum Tok 1;: 200=471; + 30(-0,87); I, =4,8A
8. C momompio (1) onpenensiem Tok I3, 13 =4,8 - 0,87 =3,93A

9. IlpoBepuM pelieHHe COCTaBIEHUEM OanaHCca MOIIHOCTEH: ZPHCT = ZPHOH,

Tak kak HampaBneHue Toka [, mpoTuBononoxHo HanpasieHuto aeicteust /C E; , To 3TOT HCTOUHUK
paboTaeT B peKuMe MOTPEOUTENS IMEKTPUIECKOM SHEPTUH U TO3TOMY B YpaBHEHHE OaslaHca T0JDKEH
OBITH 3aMKCaH CO 3HAKOM MHHYC.

> Py =Py — Py, = E I — E,1,=200%4,8-100%0,87=873 Bt

> Puow =P, + P, + P, =I'R + IR, + I!R, = 48717 +0,87°%21 +3,93°*30 = 871 Br
871 = 873 , 4TO CBUAETEILCTBYET O MPAaBUIBHOCTH PELICHMUS.

Taxxe nmpeanokeHo A paboThl U MPOBEPKU 3HAHUM pa3HOOOpa3HbIE 3a/1aHUs M0 TeMaM TUCIUIUIMHBI Ha
CTpaHMIIE DJIEKTPOHHOTO Kypca pusuku: https://moodle.arcticsu.ru/course/view.php?id=741

b. Konumponvnaa paboma
1) B cxeme, npuBeneHHON Ha puc. 1, N3BECTHBI TapaMeTphl HCTOYHUKA U Pe3UCTOPOB. ONpenenuThb

BEJIMYHMHY TOKOB, IIPOTEKAIONINX Yepe3 pe3nucTopsl. [IpoBepuTh peleHne 3a/1a4u COCTaBICHUEM
OaJlaHCa MOIIIHOCTEA.
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https://moodle.arcticsu.ru/course/view.php?id=741

puc. 1

Hano: Pemienue:

E = 100B 1. TlokaxeM cTpenkaMu HapaBiIE€HUE TOKOB B PE3UCTOpPAX.
Ro =0,5 Om 2. IlpuBeneM cxemy K S3KBUBAJIEHTHOW C OJJHUM PE3UCTOPOM,
R1=11,50wm OCYIIIECTBIISAS 3aMEHY COCIMHEHHBIX MOCJIEI0BATEIBHO
R2=60m WJTU TIapaJIJIeIbHO PE3UCTOPOB HA OJMH IKBUBAJICHTHBIMN:
R3=40m
R4 =30 0m 2.1. DxBuUBalIeHTHBIN pe3ucTop st R 2 u R 3, coequHeHHbIX
R5 =60 Om OCJIEN0BATEILHO:
R6 = 20 Om. R23=R2+R3=6+4=10 Owm;

2.2. DKBUBAJICHTHBIN PE3UCTOP IS APALICIbHO BKIFOYEHHBIX
In+1s R4 u Rs:
U1+Us R4 -R5 30-60
> P R45= R4 +R5=30+ 60 =20 Owm;

2.3. DKBUBAJIEHTHBIA PE3UCTOP IS IOCIIEI0BATEIBHO
coennHeHHBIX R45 m Ré6 (puc.2):

R4s6 = R45+ R6 =20 + 20 =40 Om

Rasy —
l%s
R23
a = - E
| I Ia
R IE
&5 =
puc. 2

2.4 DKBUBAJICHTHBIA PE3UCTOP MIJIsl APAILIEIBLHO COSIUHEHHBIX (PHUC.2) PE3UCTOPOB
R 456 u R 23:

R23 - R456 10 - 40
Ras= R23 +R456= 10+40 =8 Owm;

2.5. DKBUBAJIEHTHOE COTMPOTHUBIICHUE IIEMH OTHOCUTENBHO 32KHUMOB UCTOYHUKA (puUC. 3):
Ro=R1+Ras = 11,5+8=19,5Om.
3. Ompenenum TOK Beelt nienu: (3akoH OMa st IIeTH, puc. 3).

E 100
I= Ro+1r0=195+0,5=5A.

4. OnpeieTiM TOKH 4epe3 Pe3UCTOPBHIL:

4.1. I1=IaB=1=35 A (cxema puc. 3);



4.2. Hanpsokenue Uas: (3akoH OMa 171 y4acTKa «aBy)

\
UaB=1aB - Ra=5 - 8 =40 B;

4.3. Toxu pe3uctopoB R2 u R 3 (cxema puc. 2)
Uas 40
[2=13 = R23 =10 =4 A;

4.4. Toxk uepes pesuctop R456 (cxema puc. 2)
Uas 40
[456= R456= 40=1A;

Nm 1456 =1 - 12=5-4 =1 A (1-ii 3axon Kupxroda amns y3na «a»).

4.5. Toku pe3uctopoB R 4, R 5, Ré:
I6 =1456=1A;
Hanpsokenne Ucd (cxema puc. 1): Ued = 1456 - R45=1-20 =20 B;

5. Omnpenenum HalpspKEHUS HA Pe3UCTOpax:

51.Un=InRn  Ui=5-11,5=57,5B,
U2=4-6=24B,
U3=4-4=16B
Us4=Us=Uca=20B
U4=0,64 - 30=20,1 B,
Us=0,33-60=19,8 B,
Us=1-20=20B
Uo=5-05=2,5B.

5.2. Ucd 20
L =R4 =30 = 0,67A,

Uced 20
Is= R5 =60=0,33 A.

6. CocrasiseM 0ajaHC MOITHOCTEM:

> Pu=>)Pnotp.
YPu=P=E-1=100-5=500Br,

SProtp.=Po+ Py + Py +P3+ Py +Ps+Ps= I°R, + IR, + R, + IR, +I;R, + I_R, + I R,=
52%().5+5%%11.5+4°*6+4°*4+0.67**30+0.33**60+1>*20 = 500 Br
BLIHOJ'IHCHI/ISI 6aﬂcha MOH_IHOCTCI\/'I CBI/IIICTCJILCTByeT (0] HpaBI/IJ'IBHOCTI/I peIHeHI/IH.

2. VpaBHeHHe JBIDKCHHS MaTepHAIbHOM TOUKM uMeeT BHA S = At + Bt’, M. Ompenenuts 11 MOMEHTa
. . 2
BpemeHH t= lc. [IpoliieHHbIN TeNOoM IyTh, CKOPOCTb U YCKOpeHHe, eciiu A =2 m/c, B =4 m/c”.

Hano: Pemenne:
S = At + Bt? JInsi HaxoKJIeHUs TPOWIEHHOTO TEJOM IYyTH IMOJCTaBJseM B YpaBHEHHUE
t=1c ABHWXKCHUS HAYAJIbHBIC JAHHBIC:



A=2wm/c
B=4wm/c’ S= At+Bt’ =2*1 +4*1’=6 m.

JInst HaX03KACHUSI CKOPOCTH OepeM TIEPBYIO MPOU3BOIHYIO OT S MO BPEMEHH:
V=S = A+2Bt = 242*4*1=10 m/c

Jlnist HaXOXKJCHHUS YCKOPEHHs OepeM MEepBYIO MPOU3BOIHYIO OT CKOPOCTH TIO
BpPEMEHU:!

a=V=2B=2% =8 wm/c’

S -?
V-? OrTBerT: S=6m, V=10 wm/c, a=8 m/c?.
a-?

3. Bomopoa HaxoauTcs Ipyu HOPMAJIBHBIX YCIOBUAX (H.Y.) ¥ 3aHUMaeT 00beM 211. OnpenenuTsb
KOJIMYECTBO BEILECTBA V U KOHLIEHTPALMIO MOJIEKYJI 1.

JaHo: Pemienue:

H.Y.

P=10°TIla N3 ypaBHenus Knaneiipona-MeHieneeBa onpeieuM KOJIU4eCTBO
T=273K BCIIIECTBA:

V=21=2%10" o’

M =2 r/mons = 2%107°
KI/MOJIb m
R =8.31 Ix/(K*momp) rne v= —-
k = 1.38%107% /K M

pv="LRT =vRT (1),
M

- KOJIMYCCTBO BCIICCTBA

W3 (1) Beipaxkaem v
_ PV _ 10°*2%*10°

V= — = (0,088 Mo01b
v -? RT 8,31*273
n-? KonuenTpanuto Monekyn onpenensieMm u3 ypapuenus: P =nkT;
P 10°

WT = = 0.002654%10% = 2,65%10% M >
kT 1,38%107% %273

n=

OtBer: v=0,088 Mob; n = 2,65”‘1025 M7

c. Temwl cemunapoe

Tema cemunapa Ne 1:

1. JIBW>KeHHE — ATO KU3Hb!
Tema cemunapa No 2:

2. JKu3HB 0 MUKPOCKOIIOM
Tema cemunapa Ne 3:

3. He Bne3aii — yoner!
Tema cemunapa Ne 4

4. Henenumoe nenuMmoe. ..



5.5 Temwt 0na 0oknaoos:
[IpocTpaHcTBO M BpeMs
CrneunanbHasi TEOpUsI OTHOCUTENBHOCTH
MonenupoBaHue, Kak METOJ HAYYHOT'O UCCIICOBAHUS
Cunel B ipupoae
3aKOHBI COXpaHEHUs
Bo306HOBIIsIEMBIE U TPAAULIMOHHBIE UICTOYHUKH SHEPTUU.
DHeprus CropaemMoro TOIIUBa.
Oueprusi ConHIa, HEPTUs BOJbI, BETPa.
['eoTepManbHas sHEprus.
. DHeprus NpUWJINBOB U OTIUBOB.
. bBuosnepreruueckue ycraHOBKU
. Beunble nBurarenu; KoMOWHAIMS TPU MOMBITKAX OCYIIECTBICHUS TAKUX IBUTaTEICH.
HeB03MOKHOCTH peanu3aliii BeUHbIX ABUTaTENCH.
. OCHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETUUECKOH Teopun. CBONCTBA MI€albHOIO ra3a.
VYpaBHeHUs cOCTOAHUSA UaeanbHOro raza. OcHoBHble ypaBHeHust MKT
14. MonekynsipHO-KHHETUYECKOE TOJKOBAHHE TEPMOAMHAMUYECKUX TTapameTpoB. Pacnpenenenue
MOJIEKYJ UJEAIbHOTO Ta3a Mo CKOpOCTSIM. BeposTHas CKOpOCTh ABMXKEHUS MOJIEKYII.
15. DnexTpoarHaMHUYECKUE MPOLIECCHI U allllapaThl UX peaanu3alusl.
16. T'a3bl 1 TerioBbIe MaluHBL. MaeansHbie U HenaeanbHble Ta3sl. Cuisl Ban gep-Baanbca.
17. IlepBoe Hayano TEPMOJAUHAMUKH, €0 IPUMEHEHNE K U30IIPOLIECCAM.
18. AnnabaTrueckuii MPOIECC U €ro YPaBHEHUS U ONUCAHUS B Pa3HBIX MapaMeTPUYECKUX
CUCTEMAX.
19. LlenHble peakuy TOPEHHUsSI, OCHOBHBIE YCIIOBHUS TOPEHHS
20. MexaHuka )KUJIKOCTH U Ta3a. YpaBHeHue bepuyiu.
21. UcreueHune KUIKOCTU
22. XapaKTepUCTUKU BA3KOCTH, IOBEPXHOCTHOT'O HATSKEHMUSI, JIOTHOCTH.
23. JIBu>KeHUE )KUIKOCTH U TEJ B BI3KUX Cpefax.
24. DneKTpu4ecTBO B aTMOChepe, rpo3bl
25. IllapoBas MoJHUS
26. 3amuTa OT JIEKTPOMArHUTHBIX U3JTYy4CHHUI
27. DnexTpuyeckre mpeodpa3oBarTesd SHEPTUu.
28. OnTuyeckre CUCTEMbI, BOOPYKAIOIIUE TJ1a3 YeJoBeKa
29. KoprnyCKyJIspHO-BOJIHOBOH 1yallu3M
30. biiuzkoaelicTBrE U NalbHOJCIHCTBHIE B (PU3UKE

XA W=

—
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5.6 Bonpocul k 3x3ameny 1 cemectp
Mexanuxa

1. Enunune puznueckux BeTUYNH; MOJICNIM B MEXaHUKE; CHCTEMa OTCYETa.
2 TpaexTopust, IJIMHA yTH, BEKTOP MEPEMEIICHHUS.
3 Cxkopoctb. PaBHONIEpEMEHHOE IBUKEHHE.
4 VYckopeHure 1 ero cocTaBJIsIoLINE.
5. YroBast CKOPOCTh U YyIII0BOE YCKOPEHHE.
6 IlepBslii 3ak0H HproTOHA, Macca, cuia.
7 Bropoii 3akon HerotoHa.
8 Tperuii 3akoH HeroToHa.

9. Cwitbl TpeHusL.

10.  Hmnynbc, 3aK0H COXpaHEHHS UMITYJIbCA; LIEHTP Macc.
1. VYpaBHEHHE IBUKEHHUS TeJla IEPEMEHHON MACCHI.

12.  Dueprus, paboTa, MOIIHOCTb.

13. Kunernueckas v moTeHIMaIbHAS] SHEPTHSL.

14.  3aKkoH cOXpaHEHHs MEXaHMUYECKON SHEPIUH.



15.  Ypap aGCONIOTHO YHIPYTruX U HEYHPYTUX TEll.

16. MOMEHT MHEPIUH.

17. Kunerndeckast sHEprus BpallCHUs.

18.  MoMeHT cuiibl; ypaBHEHHE JUHAMHUKU BpalllaTEIbHOTO ABM)KEHUS TBEPIOTO Tena.
19.  MoMeHT umnynbca U 3aKOH €ro COXPaHEHU.

20. Hedopmarus TBepAOro Tema.

21.  3axonsl Kenuepa; 3aK0H BCEMUPHOTO TSATOTEHMSL.

22. Cuna TSbKeCTH B BeC; HEBECOMOCTb.

23. Hanpsi>xeHHOCTh M TOTEHITMA MOJIs TATOTEHHUS;, padoTa B MOJIE TATOTECHUS.
24. Kocmuueckue ckopocTu.

25. HeunepuunanbHble CUCTEMBI OTCUETA; CUIIbI HHEPLUH.

26. JlaBaeHue KUIKOCTH U ra3a.

27.  VYpaBHEHUE HEPA3PHIBHOCTHU.

28. VYpaBHenue bepHynu u cneacTBUS U3 HETO.

29.  B3KOCTb; peXHUMbI TEUEHHUS KUAKOCTEH.

30. Mertoap! onpenenienus BI3kocTu: Meto CTokca.

31.  Meroas! onpeaeneHus Bszkoctu: meton Ilyazeins.

32.  JIBwKeHHE Tel B ra3ax U >KUJKOCTSIX.

33.  Ilpeobpa3zoBanus ["anumnes; MEXaHUYECKUM IPUHIIUAIT OTHOCUTEIIHOCTH.
34.  TloctynaThl YaCTHON TE€OPUH OTHOCUTEIBHOCTH.

35.  IlpeobpaszoBanus Jlopenna.

36. CnenctBus u3 npeobOpazoBanuii Jlopenna.

37.  VHTepBan MexAy COOBITUSIMH.

38.  OCHOBHOI1 3aKOH PEISITUBUCTCKON JUHAMHUKU MAaT€PUAIbHOMN TOUKH.

39.  DuHeprus B pelIsiTUBUCTCKOM MEXaHHUKE.

5.7 Bonpocul K 3K3ameny 2 cemecTp
MOﬂeKVJZ}lDHCl}l (;bu3u1<a u mepmoduHaMuKa.

1. OnbITHBIE 3aKOHBI UEATIBLHOTO ra3a.

2. Vpasuenue Knaneiipona-Menpeneena.

3. OcHoBHoe ypaBHeHne MKT uieanbHBIX Ta30B.

4. 3akoH MakcBesia 0 paclnpeneaceHu MOJIEKYN MICAIBbHOIO ra3a 1o CKOpOCTSIM U
SHEPIHSAM TETJIOBOTO JBUKEHHUS.

5. bapomerpuueckas ¢popmyina; pacnpenenenue bonbimana.

6. Cpennee 4KCIIO CTOJIKHOBEHUN U CpEHSsS JJIMHA CBOOOIHOTO Mpodera MOIeKyJI.

7. SIBieHus nepeHoca B TEPMOAMHAMUYECKH HEPABHOBECHBIX CHCTEMAX.

8. Uucno creneHeil cB000/1bl; BHYTPEHHSISI SHEPT U ra3a.

9. ITepBoe Ha4anO TEPMOAMHAMUKH.

10.  Pabora ra3a nmpu U3MEHEHUH €T0 00BhEMA.

1. TermoeMKoCTh BELIECTBA.

12. N30x0pHBII TTpoI1IeCC.

13.  H306apHbIii mporiecc.

14. N3oTepmuueckuii mpouecc.

15.  AnuaGaTHbIii porece, HOJIUTPoIa.

16.  KpyroBoii nmporiecc (IUKm).

17.  Durpomnus.

18.  Bropoe Hauano TepMOAMHAMUKH.

19.  Iluxn Kapno u ero KII/I.

20. Cuiibl M NOTEHIMAIIBHASL SHEPTUST MEXXMOJIEKYJIIPHOTO B3aMMOICHCTBHS.

21.  VYpasHenue BaHn-nep-Baansca.

22. N3otepmbl Ban-nep-Baannbca.

23.  BHyTpeHHss SHEPrUs peanbHOro rasa.



24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

A dexr xoynsa-Tomcona.

CBolCTBA )XUAKOCTEH; TOBEPXHOCTHOE HATSKEHHE.
JlaBneHue noja UCKPUBJICHHOM MOBEPXHOCTHIO )KUIKOCTH.
Kanwsipasie sBieHwus.

Tunbl KPUCTALTUYECKUX TBEPABIX TEJL.

HedekTsl B KpucTalIax.

TennoeMKoCTh TBEP/IbIX TEI.

Hcnapenue, cyoaumanys, iaBjieHue U KPUCTATUTA3AIH.
®a3oBble IEPEXO/IbI IEPBOTO U BTOPOTO POJa.
JuarpamMma coCTOSTHUS, TPOMHAS TOUYKA.

5.8 Bonipocwl k 3k3ameny 3 cemecmp
DNeKmpuyecmeo u MacHemusM.
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3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsaa

3akoH Kynona

DIIEKTPOCTATUYECKOE MOJI€; HAIPSKEHHOCTh MOJIS

[TpuHIMI CyNIEPIO3ULIUU FIEKTPUUECKUX MOJIEH, TI0JIE TUIIOIS.
Teopema ["aycca 7151 3I€KTPOCTaTUYECKOTO MO B BAKyyMe,
[Ipumenenue Teopemsl ["aycca.

Lupkynsius BEKTOpa HAPSKEHHOCTH;

[ToTeHunan 3MeKTPOCTATUUECKOTO MOJI,

Boluncnenye pa3HOCTH OTEHIUATIOB.

Tunsl AUAIEKTPUKOB, MOJIAPU3ALUS AUIEKTPUKOB, MOJIIPU30BAHHOCTb.
HanpsiakeHHOCTB 10JI B IUANEKTPUKE; SJEKTPUUECKOE CMEIICHUE.
Teopema ["aycca aJist 3JIEKTPOCTATUYECKOTO OIS B TUAJIEKTPUKE.
CerHeTonneKTpUKU.

DneKTpUuecKas eMKOCThb, KOHJIEHCATOPBI.

[locnenoBarenbHOE U MapauieIbHOE COEIMHEHUE KOHIEHCATOPOB.
DHeprus MEeKTPOCTaTUYECKOTO MOJIs1, KOHEHCATOPa, CUCTEMBI 3apsi/10B.
DJIEKTPUUYECKUI TOK, CUJIAa U TUIOTHOCTh TOKA.

CroponHue cuibl; 3nekTpoaskymas cuna (9/1C) n HanpsxeHue.
3akoH OMa; CONPOTHUBIIEHUE TIPOBOJIHUKOB.

Pabota u momHOCTE TOKA; 3akoH J>oyss - JeHiia.

3akoH OMa AJ1 HEOTHOPOJHOI'O yYacTKa LIETH.

[TpaBuiia Kupxrodga /17151 pa3BeTBIEHHBIX IIETIEH.

DneMeHTapHas KJIacCHUUYECKask TEOPUS DJIEKTPOIPOBOJHOCTH METAIIIIOB.
PaGora BbIXOAa 371€KTPOHOB U3 METaJLIA.

OMHCCUOHHBIE SIBJIICHUS U UX TPUMEHEHUE.

MarauTHoe 1noJjie U ero XapakTepUCTUKH.

3akoH buo-Caapa-Jlamiaca u ero npuMeHEeHHEe K pacuyeTy MarHUTHOTO TOJIS.
3akoH AmIiepa; B3aMOJICHCTBHUE MapalIeIbHBIX TOKOB.

MarsuTHast TOCTOSIHHAS.

MarauTHoe 1nosie JBUXKYIIErocs 3apsiia;

JlelicTBME MAarHUTHOTO TOJIS HA JIBWKYILHAMCS 3apsii.

Dddext Xomna.

Hupkynsiust BekTopa B MarHutHble 1oJist B BaKyyMme.

MarHuTHbIe MoJIsl COJIEHON1a U TOPOUIA.

SIBneHune ANeKTPOMArHUTHOM UHIAYKIUY;

3akoH Papajnes. Bpamenne pamMku B MATHUTHOM I10JIE;

Buxpesble TOKH.

WHAYKTUBHOCTh KOHTYpa; CAMOMHAYKLIHS.

Toxu 1pu pa3MbIKaHWU U 3aMbIKAaHUH 1IETH.



40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

B3anmuas uHIyKIMs; TpaHChOPMaTOPHI.

DHeprus MarHUTHOT'O MOJIS.

MarsuTHblE MOMEHTBI JJIEKTPOHOB U aTOMOB.

[una- n napaMarHeTusMm.

HamarHnueHHOCTh; MarHUTHOE I10JI€ B BELIECTBE.

3aKOH IOJIHOTO TOKA B BELIECTBE.

DeppoOMarHeTUKM U UX CBOMCTBA.

BuxpeBoe aneKTpudeckoe moie;

Tok cmemeHus.

VYpaBHenust Makcseiia Ui 2J€KTPOMarHUTHOTO TOJIS.
I"apmoHmnueckue kojaeOaHus U UX XapaKTEPUCTUKH.

CBo0OoHbIE FTApMOHUYECKHE KOJICOaHUs B KOJIeOaTEIbHOM KOHTYpeE.
CrnoxeHus rapMOHUYECKUX KOJIeOaHHid OJTHOTO HAIPABJICHUS H OJHOW YaCTOTHI.
CrnoxeHue B3auMHO IEpIEHIUKYIISIPHBIX KOJIeOaHUH.
Juddepennnanbaoe ypaBHEHHE CBOOOIHBIX 3aTyXaIOUIMX KOJICOaHMH.
JuddepennunanbHoe ypaBHEHHE BBIHYKICHHbBIX KOJICOAHUHN U €r0 pelIeHue.
Ammuntyna u ¢da3a BIHYKICHHBIX KOJIeOaHMit; pe30HAHC.
[TepeMenHbIN TOK.

Pe3onanc HanpsokeHU

Pe3onaHC TOKOB.

MontHocTs, BeIENsIEMAs B LIENIH IEPEMEHHOIO TOKA.

5.9 Bonpocul k 3k3ameny 4 cemectp
Onmuka u amomuas d)usuka
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OcHOBHBIE 3aKOHBI ONTUKY; IIOJTHOE OTPAXKEHHUE.

ToHkue TMH3bI; H300pakeHNe MPEIMETOB C MOMOIIBIO JIHH3.
Abepparuu (MOrperHOCTH) ONTHYECKUX CUCTEM.

Pa3BuTHe npencraBiaeHuil 0 IpUPOIE CBETA.

KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH.
Wutepdepenuus ceeta.

Mertomasl HaOOIeHNS HHTEPGEPEHITNN CBETA.
WuTepdepeHiiys cBeTa B TOHKHUX IUICHKaX.

[TpumeHneHnue uaTEepPEepeHIINM CBETA.

ITpunuun I'roiirenca-Openens.

Merton 308 @peHens; NPSIMOIUHENHOE pacIpOCTPAHEHUE CBETA.
Hudpakuus Openenst Ha KPYrJioM OTBEPCTUHU U JTUCKE.
Hudpakmus @paynrodepa Ha OTHON HIEIH.

Hudpakuus OpayHrodepa Ha JUPPaKLIUOHHON pELIETKE.
IIpocTpaHCTBEHHAs pELIETKA; paCCESHHUE CBETA.

Judpakuus Ha npocTpaHCTBEHHOH perierke; popmyna Bynbda-bparros.
Pazpemaroniast cnocoOHOCTh ONITUYECKUX TTPHOOPOB.
[TonsiTue o ronorpagumu.

Hucniepcus ceera.

DNEKTPOHHAs TEOPUS AUCIIEPCUU CBETA.

[Tormomenwne (abcopOrtus) cBera.

O dexr Homepa.

N3nyyenune YepenkoBa-Basuiosa.

EcTecTBEHHBIN U NOJIAPU30BAHHBIN CBET.

[Tonstpu3zanus cBeTa Ha PAHMIIE IBYX AUDJIEKTPUKOB.
JIBOMHOE JIydenpeIoMIICHHE.

[Tonspu3zanus npu3Mbl U HOJISIPOUIBIL.

AHanu3 NoaspU30BaHHOIO CBETA.



29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.

HckyccTBeHHAsI ONTHYECKast aHU30TPOITHSL.
Bpaienure miockocTy noyisipu3aluu.

TennoBoe U3ITyYeHHUE U €TO XapaKTePUCTHKH.
3akon Kupxroda.

3akonbl Ctedana-bonsiiMana u cMmereHus Buna.
®opmynbl Panes-/>xunca u [1nanka.

3akonbl BHeNIHETo (oTodddexTa; BUAbI PoTOIEKTpIIecKoro ¢ dekra.

VYpaBHeHnue DiHIITEHHA 1151 BHEITHETO (hoTod(deKTa.
DHeprusi 1 UMITYJIbC (POTOHA; TaBICHHE CBETA.
Dddext Komnrona.

JIuHenyaTselil CIEKTp aToMa BOJIOPOAA.

IToctynatel bopa.

CrnexTp atoma Bojopoza no bopy.
KopmyckynspHo-BOIHOBOH Ayannu3M CBOWCTB BELIECTBA.
Hexotopsie cBolicTBa BOJIHBI A¢ bponis.
CoOTHOILIEHHE HEOIIPEAEIEHHOCTEN.

Vpasuenue llpenunrepa.

Onrtuyeckre KBaHTOBBIE TEHEPATOPBI.

Pa3smep, coctaB u 3apsii aTOMHOTO S7pa.
PannoakTuBHOE U3Ty4EHHE U €r0 BUIBL.

3aKOH paIMOaKTUBHOTO pacnaja.

SlnepHble peakuu U UX OCHOBHBIE THIIBI.

Peakuus nenenus siipa; LenHas peakius.
TepMosiiepHas peakiusi.



6. TEXHOJIOTHYECKASA KAPTA JUCHUIIJINHBI
OCHOBHAS OBPA3OBATEJIBHAS ITPOT'PAMMA

14.03.01 SIinepHasi JHepreTuKa M TemJI0(pU3NKA
HanpasJeHHOCTD (mpo¢puJb) - Temnopusuka

TEXHOJIO'NMYECKASA KAPTA

ludp aucummmmnst mo PYIT | B1.0.21

Hucuunnuna | Dusnka

Kypce | 1 | ceMecTp | 1

Kagenpa ‘ bu3KKY, OMOJIOTUU Y MHKEHEPHBIX TEXHOJIOTHI

leiiko E. M., cT. mpenonaBatens Kadeapsl GU3NKH,

®.1.0. npenoaasartes, 3BaHUE, JOIKHOCTD "
OMOJIOTUH U WH)KEHEPHBIX TEXHOJOTHHA

DOIIL. TPYI0EMKOCTbyyeser | 540/15 | Kon-Bo cemectpos | 4 | ®opma koHTpos | Dx3amen

[128/32  [TIP/CMosunex. con. 128/32  MBosumer cen.  F- | CPCosumer.cen, | 140/44

HK06H1./TCK. CeM.

KOMHeTeHIIHH oﬁyqaloluerocsl, (l)OpMI/IpyeMI)Ie B pe3yJsibTare 0CBOCHUSA TUCHUIIINMHBI:
(xo1, HAMMEHOBaHNE)

— CHocOOEH HCMHOJb30BaTh 0a30Bble 3HAHUS €CTECTBEHHOHAYUHbIX JHUCLUIUIMH B
npodeCCHOHATBHON J1eATEIbHOCTH, MPUMEHATh METOJbl MAaTeMaTHYECKOTrOo aHaliu3a u
MOJIEJIMPOBAHUS, TEOPETUUYECKOTO U IKCIIEpUMeHTaIbHOro uccienoBanus (OIIK-1)

Kon MaxkcumanbHoe
. KoaunvecTBoO
(l)opanyeMou Couepmaﬂne 3aJaHuA . KOJIH4Y€CTBO CpOK npeaocTraBJICHUs
MeponpHATHIL
KOMIIETeHIINU 0an10B
Beoouwuit 610k
He npexgycmotpen
Ocnognoii 610K
OIIK-1 Pemenue 3amau 5 25 B teuenue cemectpa
OIIK-1 Tect 3 15 B teueHune cemectpa
OI1K-1 KonTponbHas pabota 1 10 B teuenue cemectpa
OIIK-1 Joxan 1 7 B teuenue cemectpa
OIIK-1 I'pynimoBas quckyccus 1 3 B reuenue cemectpa
Bcero: 60
Bomnpoc 1 20
OIIK-1 DK3aMeH P ITo pacriucanuto
Bonpoc 2 20
Bcero: 40
Hroro: 100
Jlononnumenvnulii 610K
1o cornacoBanwuto ¢
OIIK-1 Co3znanue rmoccapus 5
npernoaaBaTeaemM
1o cornacoBanwuto ¢
OIIK-1 Coznanne onopHOro KOHCIEKTa 5
rpernojaBaTesieM

[[Ikana onleHUBaHMs B paMKax OaymbHO-perTuHroBoi cuctemsl MAI'Y: «2» - 60 6amioB u MeHee,
«3» - 61-80 6amnoB, «4» - 81-90 6amnos, «5» - 91-100 6amnos




TEXHOJIOI'MYECKASA KAPTA

Mudp aucuumiuasl no PYII

b1.0.21

JucrumimHa

Pduzuka

Kypce |1 |ceMe0Tp |2

Kadenpa ‘ (bu3UKH, OMOJIOTHH U MH)KEHE

PHBIX TEXHOJIOTHI

®.1.0. npenoaasartes, 3BaHUE, JOIKHOCTD

[eiixo E. M., cT. npenomaBatenb kadheapsl GU3NKH,
OMOJIOTUH U WHXKEHEPHBIX TEXHOJOTHUM

DI, TPYI0EMKOCTbugeser | 540/15

| Koi1-Bo ceMecTpoB | 4 | Dopma KOHTPOJLA

| JK3aMeH

HK06H1./T8K. ceM. |128/32 [rIP/CMo6L1L/TeK ceM. |128/32 I-HB06LuA/TeKA CeM.

-/- I CPCOGH.L/TCK. CeM. I 140/44

KoMmnerenuun oﬁyqalomerocﬂ, q)opanyeMbIe B pe3dyJsibTare 0CBOCHUSA TUCHUIIJINMHBI:

(ko1, HaUMEHOBaHKE)

— crnoco0eH  HCHOJIb30BaTh

0a30BbIE  3HAHHUSA

€CTECTBEHHOHAYYHBIX JHUCIHUIUIMH B
npoecCHOHANBHOM NEATENbHOCTH, MPUMEHSATh METOAbl MAaTeMAaTUYECKOTO aHalu3a u
MOJICJIMPOBAHUS, TEOPETUUECKOTO U dKcepuMeHTabHoro uccnegopanus (OIIK-1)

Kon MaxkcumanbHoe
. KonunuectBo
(l)opanyeMon Coz[epmalme 3aJaHuA . KOJIH4Y€CTBO CpOK npeaocTraBJaCHUs
MeponpHUATHIT
KOMIIETeHIINU 0an10B
Besoonwtit o610k
He npexgycmotpen
OcHognoii 610K
OIIK-1 Pemenue 3amau 5 25 B teuenue cemectpa
OIIK-1 Tect 3 15 B Teuenue cemectpa
OIIK-1 KonTponbnas pabota 1 10 B Teuenue cemectpa
OIIK-1 Hoxnan 1 7 B teuenue cemectpa
OIIK-1 I'pynnoBas guckyccus 1 3 B teuenue cemectpa
Bcero: 60
Bompoc 1 20
OIIK-1 DK3amMeH P ITo pacniucanuto
Bonpoc 2 20
Bcero: 40
Hroro: 100
Jlononnumenvnulii 610K
1o cornacoBanuto ¢
OIIK-1 Co3znanue rmoccapus 5
npenoaaBaTeaemM
1o cornacoBanuto ¢
OIIK-1 Coznanne onopHOro KOHCIEKTa 5
penoaaBaTeaemM

[IIkana onieHNBaHMs B paMKax OayibHO-perTHHroBoi cuctemsl MAI'Y: «2» - 60 6amioB u MeHee,
«3» - 61-80 6amoB, «4» - 81-90 6amnos, «5» - 91-100 6amnos




TEXHOJIOI'MYECKASA KAPTA

Mudp aucuumiuasl no PYII b1.0.21

JucrumimHa duzuka

Kypce | 2 | ceMecTp

Kadenpa ‘ bu3KKY, OMOJIOTUU U UHKEHEPHBIX TEXHOJIOTUN

®.1.0. npenoaasartes, 3BaHUE, JOIKHOCTD

[eiixo E. M., cT. npenomaBatenb kadheapsl GU3NKH,
OMOJIOTUY U MHKEHEPHBIX TEXHOJIOTUM

DI, TPYI0EMKOCTbugeser | 540/15

| Koi1-Bo ceMecTpoB | 4 | Dopma KOHTPOJLA

| JK3aMeH

HK06H1./TCK. ceM.

|128/32 [rIP/CMo6L1L/TeK ceM. |128/32 I-HB06LuA/TeKA CeM.

-/- I CPC()GLLL/TCK. CeM.

| 140/8

KoMmnerenuun oﬁyqalomerocﬂ, q)opanyeMbIe B pe3dyJsibTare 0CBOCHUSA TUCHUIIJINMHBI:

(ko1, HAMMEHOBAHNE)

- crmoco0eH  HCHOJIb30BaTh

0a3oBEIE

3HaHUuA

CCTCCTBCHHOHAYYHBIX

JTUCIUILINH

B

npoeCCUOHATIBHON J1€ATEIbHOCTH, MPUMEHATh METOJbl MAaTeMaTHYECKOro aHalin3a M
MOJIEJIMPOBAHUS, TEOPETUYECKOTO U IKCIIepUMeHTaIbHOro uccienosanus (OIIK-1)

Kon MaxkcumajbHOe
. KoauvecTBo
(l)opanyeMon Coz[epmalme 3alaHUusA o KOJINYECTBO CpOK npeaocraBJICHUs
MeponpHATHI
KOMIIETEHIMH 0aJ171I0B
Beoonwuii 610k
He npenycmorpen
Ochoenoii 010K
OIIK-1 Pentenue 3amau 5 25 B Teuenue cemectpa
OIIK-1 Tect 3 15 B teuenue cemectpa
OIIK-1 KonTponbnas pabota 1 10 B Teuenue cemectpa
OIIK-1 Jloxmazg 1 7 B teuenue cemectpa
OI1K-1 I'pynnoBas guckyccus 1 3 B teuenune cemectpa
Bcero: 60
Bompoc 1 20
OIIK-1 DK3aMeH D ITo pacniucanuto
Bormpoc 2 20
Bcero: 40
Hroro: 100
Hononnumenvuutit 610K
ITo cornacoBaHMIO C
OIIK-1 Cozpanue moccapus 5
MIpeno/iaBaTesieM
ITo cornacoBaHMIO C
OIIK-1 Coznanmne onopHOro KOHCIEKTa 5
MIpeno/iaBaTesieM

[Ikana orieHHBaHUs B paMKax OamibHO-peHTHHIoBOM cucteMbl MAT'Y: «2» - 60 6anioB u MeHee,
«3» - 61-80 6aimtoB, «4» - 81-90 6ayutoB, «5» - 91-100 6ayutOoB




TEXHOJIOI'MYECKASA KAPTA

Mudp aucuumiuasl o PYII b1.0.21

JucrumimHa duzuka
Kypce | 2 | ceMecTp | 4
Kadenpa ‘ bu3MKY, OMOJIOTUH U MHKEHEPHBIX TEXHOJOTHUN

Ieiixo E. M., cT. npenomaBaTenb kadheapsl GU3NKH,

®.1.0. npenoaasartes, 3BaHUE, JOIKHOCTD 9
OMOJIOTUH U WHXKEHEPHBIX TEXHOJOTHUM

DI TPYI0EMKOCTbuyeser | 540/15 | Kosi-Bo cemectpo | 4 | ®opma KoHTpoIs | Dx3amen

HK06H1./T8K. ceM. |128/32 [rIP/CMo6L1L/TeK ceM. |128/32 I-HB06LuA/TeKA CeM. '/' I CPCOGLLL/TCK. ceM. I 140/44

KOMI[eTeHIIHI/I oﬁyqammerocsn, Q)OPMpreMLIe B pe3ysibTare 0CBOCHUA TUCHUIIIMHBI:
(kxoz, HaMMEHOBaHKE)

— CHOCOOEH MCHOJb30BaTh 0a30Bble 3HAHUS E€CTECTBEHHOHAYYHbIX JHUCLUIUIMH B
npoeCCUOHATIBHON J1€ATEIbHOCTH, MPUMEHATh METOJbl MAaTeMaTHYECKOro aHalin3a M
MOJIEJIMPOBAHUS, TEOPETUYECKOTO U IKCIIEpUMEHTAIBbHOrO uccaenoBanus (OIIK-1)

Kon MaxkcumajbHoe
. KouauvecTBo
hopmupyemoii Conepranue 3a1aHust . KOJINYECTBO Cpok npenocTaBJeHust
MeponpusATH
KOMIIeTeHIIHH 0aJ1J10B

Beoonwuit 610k

He npexgycmotpen

Ocnoenoit 610K

OIIK-1 Pemenue 3amau 5 25 B teuenue cemectpa
OIIK-1 Tect 3 15 B Teuenue cemectpa
OIIK-1 KonTponbnas pabota 1 10 B Teuenue cemectpa
OIIK-1 Hoxnan 1 7 B teuenue cemecrtpa
OIIK-1 I'pynnoBas guckyccus 1 3 B teuenue cemectpa
Bcero: 60
OIIK-1 DK3amMeH ggﬁggz é 38 ITo pacniucanuto
Bcero: 40
Hroro: 100
Jlononnumenvnulii 610K
OIIK-1 Coznanue moccapus 5 o cornacoaio ¢
MIpErno/iaBaTesieM
OIIK-1 Co3naHue onmopHOro KOHCIIEKTa 5 Ho cormacosartiio ¢
MIpErno/iaBaTesieM

[IIkana onieHUBaHMs B paMKax OayibHO-perTHHroBOM cucteMsl MAI'Y: «2» - 60 6amioB u MeHee,
«3» - 61-80 6ammoB, «4» - 81-90 6amnos, «5» - 91-100 6amnos



