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Caenennst 0 ®I'OC, B COOTBETCTBHHM C KOTOPHIM pa3zpaboTaHa pabodasi mporpamMma JAUCITUTIIHHBI:

10.05.01 «KommbioTepHasi 6€301MacHOCThY, YTBEpKIEH MpukazoM MunoOpHayku Poccun ot 26 HOAOpS
2020 r. N 1457.

1. IEJH M 3AJTAYM JUCIATIIMHBI

11

Leab u3yvyeHust AMCUUILIMHBI — obecrieueHue (GyHIaMEHTAIBHOW (PU3MUYECKON MOATOTOBKH,
MO3BOJISIIONIEH OyIyIIUM CIIelUaIicTaM OPHUEHTUPOBAThCA B HAyYHO-TEXHHUYECKOW HH(popma-
IIUH, UCIIOJIB30BaTh (PM3MUECKUE MPUHIIUITBI M 3aKOHBI, a TaKXKE Pe3ylbTaThl (PU3HMUECKUX OT-
KPBITHIA B T€X 00JIACTSIX TEXHUKH, B KOTOPBIX OHU OYIyT paboTath.

W3ydenne MUCHMIUIMHBI JTOJHKHO CIIOCOOCTBOBATh (POPMUPOBAHHUIO Y CTYIACHTOB OCHOB
HAyYHOTO MBIIUIEHUS, B TOM YHCJIE: TOHUMAHUIO TPaHUI] IPUMEHUMOCTH (PU3UUECKUX TOHATUN
U TEOPH; YMEHUIO OLIEHUBATh CTENEHb JOCTOBEPHOCTH PE3YJbTATOB TEOPETUUYECKUX U IKCIIE-
PUMEHTAJIbHBIX HCCIEIOBAaHUMN, YMEHHUIO IJIAaHUPOBATh (PU3MUECKUNA M TEXHUYECKUI IKCIEpH-
MEHT U 00pabaThIBaTh €ro pe3yabTaThl C UCIIOIb30BAHUEM COBPEMEHHBIX METO/IOB.

1.2

33}13‘11/1 OCBOECHUA NUCHUIIJIUHBI.

1.2.1

HU3YYCHUC 3aKOHOB OKPYKAIOICTO MUpPa B UX B3aAUMOCBA3HU,

1.2.2

OCBOEHHUE OCHOBHBIX (PU3NYECKUX TEOPUM, TO3BOJISIOIINX ONKCATH SIBJICHUS B IPUPOJE, U TIpe-
JIeJIOB IPUMEHUMOCTH 3THX TCOPUH ISl PEIICHHsI COBPEMEHHBIX U MEPCIIEKTUBHBIX Mpodeccu-
OHAJIBHBIX 33/1a4;

123

O3HAKOMIJICHHEC CTYJACHTOB C HCTOpHeﬁ U JIOTUKOH Pa3BUTHA (I)I/ISI/IKI/I 1 OCHOBHBIX €€ OTKprTHﬁ;

1.2.4

W3YYCHHE Ha3HAYCHUS U MPUHITUTIOB JICUCTBHUS OCHOBHBIX (DM3MYECKHUX MPHOOPOB, IPHOOpETe-
HUE HABBIKOB Pa0OTHI C U3MEPUTEIBHBIMHI IPUOOpPaMHU U UHCTPYMEHTAMH U TIOCTAHOBKU (hU3H-

YCCKUX OKCIICPUMCHTOB;

1.25 MpuoOpeTEeHNEe HaBBIKOB MOJICITMPOBAHUS (PU3MUECKHUX MTPOIIECCOB W SIBJICHHM.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII

Huctmnnaa «®u3nkay OTHOCUTCS K TUCIUILTUHAM 00S3aTeNbHON YacTH y4eOHOTo TUTaHa, KOJI JAHC-
IUIUTAHBI 110 ydeOHomy turany b1.0.13.01.

K Hauvany u3zydeHus qUCIMITIMHBI 00yJarOImUecs JOKHBI BIAJETh TI0 pe3yJibTaTaM U3ydeHUs IIKOJb-
HOTO Kypca «Dusukay:

- 3HaHUSAMHU OCHOBHBIX (DM3MYECKHX SIBJICHHM, MOHATHA M 3aKOHOB, OOBSICHCHHS (PU3UYCCKHUX SIBIIC-
HUI;

— HaBBIKAMHU M OIIBITOM MPOBEICHUS (PU3UYCCKUX SKCIICPUMEHTOB HAYAJIBHOTO YPOBHS, IMOMCKA WH-
dbopManuu u peepupOBaHUs JTUTESPATYPHI.

3. MEPEYEHDb IINIAHUPYEMBIX PE3YJIbTATOB OBYUYEHUS MO JUCHUIIJIUHE, CO-
OTHECEHHBIX C INTAHUPYEMbIMU PE3YJIbTATAMU OCBOEHUSI OBPA30BA-
TEJBbHOM MPOTPAMMBI
[Tponecc n3yuenust ucuuIuIMHbl «Pu3nka» HampasieH Ha GOPMHUPOBAHUE CIEAYIOIIEH KOMIIe-
TEHITNH:

OIIK-4 - cnocobeH aHaMM3UPOBaTh (PU3MUYECKYIO CYIIHOCTD SIBJICHUN M MPOILIECCOB, JIEXKAIIUX B
OCHOBE (YHKIITMOHUPOBAHMSI MUKPOAJIEKTPOHHON TEXHUKHU, MPUMEHSATH OCHOBHBIE (DU3HUECKHUE 3aKOHBI
Y MOJIEIIH JUIsl pellieHHs 331a4 Mpo(eCcCHOHATBHOMN IesITeTbHOCTH.

Komnerenuus Pe3yabTaThl 00yueHUs1, XapaKTepUu3yolue
chopMUPOBAHHOCTH KOMIIETCHIIUH

BbInycKHUK 3HaeT:
— OCHOBHBIE 3aKOHBI MEXaHUKH, OCHOBBI TEOPUH MEXaHUIECKHUX KOJICOaHUH 1
OIIK-4 BOJIH, MOJIEKYJISIPHOM (PM3UKU U TEPMOJIMHAMUKH;
— OCHOBBI TEOPUH DIIEKTPOMArHETU3MA,
— OCHOBBI ONTHKH, (PM3UKH TBEPIOTO Tela M KBAaHTOBOH (pu3ukwy,




BbInycKkHUK ymeeT:

COB;

BBIHyCKHI/IK BJIaJI€€T:

COB;

3yJbTaTOB.

— pelaTh TUMOBBIE CTAHJAPTHBIE U MPUKJIaIHbIE (PU3UUECKHE 3a/1a4H;
— aHaJIM3UPOBAThH U MPUMEHSATH uznyecKue sBiaeHus u 3¢ ekt A perie-
HUS MPAKTHYECKUX 3a7au.

— ¢usndeckue ABICHUA U 3P(HEKThI, UCTIONb3yeMbIe IPU 00ECTICUeHUH UH-
(bopMaIoHHOM 0€30MaCHOCTH TEICKOMMYHHUKAIIMOHHBIX CUCTEM.

— CTpOUTH PU3UKO-MATEMATUUECKUE MOJIETTH (PH3NUECKUX SBJICHUN U MPOIEC-

— MCTOHAaMH TCOPCTUYCCKOIO UCCICIOBAHUA (1)I/ISI/I‘IGCKI/IX SIBJICHUH U mponec-

— HaBBIKaMH NpOBeJIeHUs (PU3NYECKOTO IKCIIEpUMEHTa U 00pabOTKH ero pe-

4. OBPBEM JJUCIHIUIIJIMHBI U BU1bI YUYEBHOM PABOTHI
OO0mias TpyJ0eMKOCTh TUCHHUIUIMHBI «Du3ukay cocTaBiseT 14 3a4eTHBIX €IMHHII.
Pacnpenesienue Tpya0eMKOCTH JUCHUIJIMHBI 10 BUIaM 3aHATHI

Bunp! yueOHO# paboThI Beero CemecTpet
4acoB 1 2 3
AynuropHsble 3aHATHS (BCEr0), B TOM YHCIIE: 216 72 72 72
Jlekuun 108 36 36 36
[Tpaktuyeckue 3ansatus (I13) 54 18 18 18
JlabopaTtopusbie padoTsl (JIP) o4 18 18 18
CamocrosTenpHas padbora 180 72 36 72
Yacel Ha KOHTPOJIb 108 36 36 36
Bunbl npomMexyTOYHOM aTTecTaluy - SK3aMeH C) C) €]
OO61mas TpyA0eMKOCTb:
aKaJeMUYeCKHE Yachl / 3a4€THBIC CIUHHUIIBI 504 /14 | 180/5 | 144/4 | 180/5

5. COAEPKAHUME U CTPYKTYPA JMCIIUAIIJIMHBI

Bunapl yueOHOM Harpy3ku u ux
TPYAOEMKOCTh B Yacax

- g

HJ\.J.;_)H HaumenoBanue pazzena quCHUATIITHHBI Cemectp cI:higszI;a E § E §- (E; O §
5 |22/ 2¢| 0| ¢

= 58 2 o 154

=i &

1 | Mexanuka 1 1-11 22 10 8 44 84
2 | Mexannueckue KojaeOaHus U BOJHBI 1 12-14 6 4 6 12 28
3 | MonekynsipHas ¢U3UKa U TEPMOIMHAMHKA 1 15-18 8 4 4 16 32
4 | DrmexTpocTaThKa M MOCTOSIHHBIA TOK 2 1-8 16 8 8 18 | 50
5 | Maruetusm 2 9-18 20 10 10 18 58
6 | I'eomerpuueckasi ¥ BOJHOBAs ONTHKA 3 1-6 16 6 8 30 60
7 | KsanToBas ¢uzuka 3 7-16 16 10 6 30 62
8 | Snepnas ¢usuka 3 17-18 4 2 4 12 22
KonTtpoms 108
Htoro 108 54 54 | 180 | 504




5.1 Jlekuun

Henensa
cemecTpa

Tema u comeprkaHue JICKITUN

O0BeM
4acoB

B ToM uucne, B
HWHTEPAKTUBHOMU
hopme (MD)

1 cemecTp

36

Mexanuka

22

Beenenune

®dusnka kak GpyHmaMeHTaIbHAs HayKa, €€ MECTO B CHCTEME HayK O
npupojie. DKCIEPUMEHT U TeOpusl B (GU3UUECKUX HCCIIeqoBaHUAX. DU3N-
yeckue Mojenn. Puznyeckue BETUYMHBI, UX M3MEPEHHE M OLEHKa I10-
rpemHocteil. O0mas cTpykTypa u 3agauu Kypca. Bkiaa ¢usuku B meto-
JIbI ¥ CPEACTBA OOPAOOTKH M mepeadyr HHGOPMAITIH.

KunemaTnka MatepuajbHONl TOYKH M a0COJIOTHO TBEPAOIO
Tesa

OTHOCHUTENBHOCTh JBUKEHMS. IIpOCTpaHCTBEHHO — BpEMEHHBIE
cucteMbl oTcuéra. OCHOBHBIE IOCTYJIATHI KJIACCUYECKONM KMHEMATUKH O
IIPOCTPAHCTBE, BpeMeHU U ABWkeHUU. KoopauHaTtHast u BekTopHas (op-
MBI OIMCAHUs JBUKECHUS MaTepUaIbHON ToukH. [lepemelienue, CKopocTs,
yckopenue. TaHreHnuaabHOE M HOPMAIBHOE YCKOpEHMs. Bprumcienue
nytd. Kunemaruka TBEpaoro tena. YTriaoBas CKOPOCTb U YIJIOBOE YCKO-
pEHUE U UX CBA3b C JUHEHHBIMHU XapaKTepUCTUKAMM JIBHKEeHHMs. [limockoe
JBUKCHHUE.

OcHoBHbIE OHATHS M 3aKOHbI JHNHAMHKH

HNuepumnanbHble CHCTEMBI OTCYETA W MEPBbIM 3akoH HproTOHA.
Macca u umnynsc. Cuna. Bropoii 3akon Hetorona. Tpetuii 3akoH Heroto-
Ha. ['paHuIIbl NPUMEHUMOCTH HbIOTOHOBCKOM MEXaHUKH.

Cuiibl B npupoje

Knaccudukanus cun B mpupoje. 3aKOH BCEMHUPHOTO TATOTEHHMS.
Curna TsDKECTH M BeC Tena. YNpPyrue CUiIbl. YTpPyTrHe HanmpsiKeHUs U Jie-
¢dopmanuu. 3akon 'yka. Monyne FOnra. Cunsl conporusienus. Cyxoe u
BSI3KOE TPEHHE.

YacTrna B NOTEHIHAJBLHOM I10J1e

ITocTosgsHHOE IOTEHIMAIILHOE CHIIOBOE mojie. PaboTa moTeHImaib-
HOM CWJIbI M MOTEHUHANIbHAS dHEprus dactulibl. Cuja v rpaJiueHT MOTeH-
nuaneHOM 3Hepruu. KuHernueckas M moJiHass MEXaHUYECKasi DHEPrus 4ya-
ctuubl. KoHcepBaTUBHBIE CUITbI. 3aKOH COXpPAaHEHUS MEXaHUYECKOW HHEp-
ruu cucteMbl. O0mIehU3NIeCKui 3aK0H COXpPAaHEHUS] YHEPTUH.

JAMHAMHKA CHCTEMBI H 3aKOHBI COXPAHEHUH

Nmmynse cucremsl yactuil. LleHTp Macc u ero aBuxeHue. 3aKOH
COXpaHEHUsl UMITYJIbCa U MOMEHTA MMIIYJIbCa CUCTEMBI YacTull. PeakTus-
HOE JBHKeHUE. Y paBHeHUs Memepckoro u [{nonkoBckoro.
Camocmosmenvroe uzyuenue. AOCOIIOTHO YIPYTUN M HEYNIPYTHA yiap.

JAuHaMuKa BpamaTejbHOT0 ABUKEHUS

MOMEHT CUJIbI 1 MOMEHT UMITYJIbCa. Y paBHEHHE MOMEHTOB. 3aKOH
COXpaHEHHUsI MOMEHTa UMITYJIbCa. 3aKOHBI COXPAaHEHHs SHEPTUH U MOMEH-
Ta UMITYJIbCa U UX MPUMEHEHHE K 00IIeMy HCCIEAOBAHUIO TBUKEHUSI.
Camocmoamenvroe uzyuenue. 3axkonsl Kennepa. Ilepsas, émopas u mpe-
Mbsl KOCMUYEcKue CKOpocmu.

JAnnHamuka adCOJIOTHO TBEPAOIO Tejia

JluHamuKa BpalleHuss aOCOJIOTHO TBEPIOrO Tela BOKPYT HEMo-
JNBUKHOM ocH. MomeHT unepiuu. Teopema llltelinepa. I'mpockonsl n ux
IIPUMEHEHHE B TEXHUKE.




CamocmosamenvHoe usyuenue. BeraucieHue MOMEHTa MHEPLUH TeEJl IIpa-
BUJIBHOI TreoMeTpudecKoi (opMbl, HE PACCMOTPEHHBIX Ha JIEKIIHOHHOM
3aHATHUU.

Cuiibl HHepUHMH

[IpeoOpa3oBaHus CKOPOCTH U YCKOPEHUS MpU MEPeXxoJie K JIBUKY-
mmMcest cuctemam orcuéta. IlpeodbpazoBanus [amunes. [IpuHImMn oTHOCH-
tenbHOCTU. Heunepuuanehbie cuctembl orcuéra. llentpoOexHas cuia
nHepuuu. Cuna Kopuonuca. JIokanbHas 3KBUBAJIEHTHOCTh CHJI HHEPLIUU U
CUJI TSTOTEHUS.

10

DJIeMEeHTbI MEXaHUKH CIUIOIIHBIX Cpel

OO6mume cBoicTBa XKUIAKOCTEH M Ta30B. CTallMOHApHOE TEUYCHHUE
uJealbHON XuaKocTH. YpaBHeHue bepnyinu. Bsskas sxuakocts. Cuiibl
BHyTpeHHero TpeHus. JlamuHapHoe u TypOysneHTHoe TeueHue. Yucio
Peitnonbaca. J[BuxkeHue Tenna B )KUAKOCTH.

11

PenssTuBHCTCKAsi MeXaHMKA

IlocTtynarsl crnenuanbHON TEOPUU OTHOCHUTEIBHOCTH OWHILTEHHA.
[IpeobpaszoBanus Jlopenna. [IpocTpaHCTBO M BpeMsi B CHENHAIBHON Teo-
PUM OTHOCUTENIHOCTH. PENATUBUCTCKMHA MMIYJIbC U PEISTHUBHCTCKOE
YPaBHCHHUC JHHAMUKH. PenstuBncrckoe BBIPAKCHUC KHHETHYECKOH M
MIOJIHOM 3Hepruu. B3auMocBs3b Macchl U SHEPTUU.

ITpoBepka q10MalIHEro 3a1aHUA

MexaHuuyecKHe K0J1e0aHUus ¥ BOJHbI

12

I'apMoHnYeckne K01e0aHUA U X XAPAKTEPUCTUKH

HuddepenunanbHoe  ypaBHEHHE TapMOHMYECKHX KOJeOaHHIA.
CoOcTBeHHble rapMoHHUYeckHe KosiebaHus. llpykuHHBIN, (uznyeckuid,
MaTeMaTU4eCKUil MasTHUKHU. ['apMOHMUYECKHUI OCHUIUISATOpP. DHEPrus rap-
MOHUYECKOTO OCLIUJLIATOPA.

CrnoxxeHue TapMOHMYECKHUX KoJIeOaHUI OJIMHAKOBOIO HarpabJe-
HUSL.
Camocmosamenvroe usyuenue. Cl0XKEHUE B3aUMHO MEPHEHANKYISIPHBIX
kosnebanuid. @urypsl Jluccaxy. buenus.

13

3aryxamue U BbIHY:KIeHHbIE KOJIeOaHus

JuddepeHnnanbHoe ypaBHEHHE 3aTyXarollUX KoeOaHWH M ero
pemenue. Koaddunment 3aryxanus. Jlorapudmudeckuit IeKpeMeEHT.
Jlo6poTHOCTh. BeIHYXeHHbIe Konebanus. uddepennuansioe ypaBHe-
HUE BBIHYX/IEHHBIX Kosie0aHull u ero peuieHue. Pesonanc.

14

DJieMeHThI (pu3nuecKo aKyCTHKH

Bonnbl B ynpyrux cpenax. BonHoBoe ypaBHeHue. YpaBHeHHE Oe-
rymei BosHbl. OCHOBHBIE XapaKTEpUCTUKH BOJH. [IpomonpHble M mome-
peunsie BoiHbL. [lpuniun cynepnosunmu. Uuatepdepennus BonH. Cros-
Yue BOJIHBI. DHEPTUsl yInpyroi BosHbL. [I0TOK M IIIOTHOCTh MOTOKA HEP-
ruv. OTpakeHHME W TpPEIOMIIEHHE aKyCTHYecKHX BosH. llormomenune
SHEPTUH BOJIH Cpeloi. 3BYK U €ro XapaKTepUCTUKH: BbICOTa, TEMOp, cuJa,
TPOMKOCTb.
Camocmosamenvroe uzyuenue. dPpdext Jlonmiepa 1 3ByKOBBIX BOJIH.

MouiekyisipHasi GU3HKA U TEPMOJUHAMHUKA

15

OcHOBHBIE MPEACTABJICHUS MOJIEKYJIAPHO-KHNHETHYECKOH TeOpuu
CTaTUCTUYECKUA U TEPMOJUHAMUYECKHIT METOJIbI MCCIIEIOBAHUA.
Maxkpockonuueckue napamerpsl. MneanbHbliil ra3. OCHOBHOE ypaBHEHHE




MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU UJCaTbHOIO rasa. Y paBHeHue MeH-
neneeBa - Kianeiipona. Pacnpenenenne MakcBemna M pacnpeneseHue
bonbumana. bapomerpuueckast ¢opmyna. CpeaHss IiIMHa CBOOOJHOTO
npobera MOJIeKyI.

Camocmosmenvroe uzyuenue. SIBnenus nepenoca: auddysus, remn-
JIOTIPOBOIHOCTh M BSI3KOCTh. K03((UIIMEHTHI BA3KOCTH Ta30B M KHIKO-
CTEH.

16

OCHOBBI TEPMOAUHAMUKH

BuyTtpennss sHeprus uaeanbHoro raza. Pabora tepmonnHamuye-
ckoii cucrembl. KomnuectBo TemiotTel. Ternoemkocts. IlepBoe Hauano
TEPMOJUHAMHUKN W €ro IpUMEHEHHE K H3olpoleccaM. AnnabaTuyeckas
cucrema. IlosuTponHsle MPOLECCHI.

17

OoOpaTumblie 1 HeOOpaTUMbIE MPOLECCHI

Huxn Kapuo. Makcumanbessiii KII/[ TenmoBoi mamubbsl. Bropoe
Hayano tepmoauHamuku. Teopema Kapno. HepaBenctso Kinaysuyca. OH-
Tpomnus. 3aKOH HeyObIBaHUs 3HTponuu. Makpo- u Mukpococrosiausi. Cra-
TUCTUYECKHUI CMBICI SHTPOINUU. TpeThe Havyalo TePMOJIMHAMUKH (Teope-
ma Hepucra).

IIpoBepka qoMalIHero 3aaHusA

18

ArperaTHblie COCTOSIHMA U (pa30Bble Mepexoabl. JJieMeHThI (pu-
3M4eCKOil KHHeTHKH.

Tepmogunnamuveckue ¢assl u pa3zoBoe paBHoBecue. Daspl u arpe-
ratHeie coctostHus. TepmomuHamudeckuit nmoteHnuan ['n66ca. Xumuye-
ckuii noreHuuan. Kpusas ¢asoBoro paBHoBecus. ®a3oBble npeBpallieHus
1-ro u 2-ro pona. Peanbnbie ra3sl. YpaBHenue Ban-nep-Baanbsca. U3o-
Tepmbl Ban-nep-Baanbca. JKugkoctu n Kpuctauisl.

Camocmosamenvroe uzyuenue. SIBnenus nepenoca. luddyszus. Temn-
JIOIIPOBOJHOCTh, BHYTPEHHEE TPEHUE. BPOYHOBCKOE JBUKEHNE.

2 cemecTp

36

DJIEKTPOCTATHKA U MOCTOAHHBIN TOK

16

DJIEKTPOCTATHYECKOE 110JIe B BAKYyMe

ONEKTPOMarHUTHHIE B3aUMOJEHUCTBUSA U DIIEKTPUYECKHE 3apsibl.
KBanToBaHHOCTH 3apsanaa. AJII[I/ITI/IBHOCTI) M 3aKOH COXPAHCHUS SJICKTPUYC-
ckoro 3apspa. 3akoH Kyiona. DOnekrtpocratmdeckoe mnose. Hampspken-
HOCTh IOJIS TOYEYHOro 3apsaa. Pacuer anexrpuyeckoro mnoss. [IpuHnmn
cynepno3unuu nonei. Teopema o nupkyisanuu E. CBsA3b Mex1y NOTEH-
LIAAJIOM ¥ HANPSKEHHOCTBIO 2JIEKTPUYECKOTO ITOJISL.

Teopema I'aycca

[ToTok BekTOpa HANMPSKEHHOCTH AIEKTPOCTATUUECKOTo Moisd. Teo-
pema I"aycca — OcTporpajickoro B MHTErpajibHON U AuddepeHnnanbHoR
(dbopMax U ee IpUMEHEHHUE K pacyeTy MoJeil.
Camocmosmenvroe uzyuenue. Ilpumenenue teopemsl ['aycca k pacyery
T€X 3JIEKTPOCTATUYECKUX MOJIeH, KOTOpbIEe HEe OBLIM PACCMOTPEHBI Ha JIeK-
LIMOHHOM 3aHATHUH.

JJleKTpUYeCcKoe MoJie CUCTEeMbI 3apA/I0B

JIMTIONBHBINA U 2JIEKTPUYECKUM MOMEHT CUCTEMBI 3apsaoB. Toueu-
HBIW JTAIOJIb, HAMPSHKEHHOCTh M MOTEHIHUAN CO3AHHOTO UM TOJIsl. DHEp-
rusi aunosnsd. JIMmonb B SJEKTPUUECKOM Toje (MOTeHIMaIbHas DHEprus,
cuja, MOMEHT).

IIpoBOAHUKH B JJIEKTPUYECKOM I10J1€
MHUKpOCKONINYECKOE U MAKPOCKOIIMYECKOE ITOJIE B BEHIECTBE.
HanpsikeHHOCTb 10JIsl B BELECTBE. DIeKTpocTaTuueckas uHaykuust. [lome




BHYTPU U Ha MOBEPXHOCTHU MPOBOAHMKA. Pactipeaenenue 3apsiia u cuit o
MMOBEPXHOCTHU MPOBOIHUKA. DIEKTPOCTATUYECKAS 3alIUTA.

DJIeKTPOEMKOCTb. JHEPTHUS JIEKTPOCTATHYECKOIO MOJIs

DIIEKTPOEMKOCTh YEAMHEHHOTO IPOBOJHUKA, KOHEHCATOPA.
[Tnockuii, chepruyeckuii ¥ MUTHHAPUISCKUN KOHJICHCATOPBI.

DHeprus 3apsKEHHOr0 IPOBOJAHUKA. DHEPIHsI CUCTEMBI ITPOBO/I-
HUKOB. O0bEMHAs IIIOTHOCTh JIEKTPUYECKOTO MOJISL.

JIN3JIEKTPUKH B 3JIEKTPHYECKOM I0J1e

[TonApuzanus IuANEKTpUKOB. MexaHu3Mbl nospu3anuu. Bexkrtop
NoJIApu3aluu (MOJIIPU30BAaHHOCTD) JAMAJIEKTPUKA U €r0 CBSI3b C IOBEPX-
HOCTHOHM IIJIOTHOCTBIO 3apsiiOB CBSI3aHHBIX 3apAoB. JMdnekTpuueckas
IIPOHUIIAEMOCTh M BOCHPUMMUYUBOCTb. BEKTOp 31EKTpUUYECKOTo cMelie-
HUs. ['paHMYHBIE yCIIOBUS HAa IOBEPXHOCTH pa3jena AByX Cpel.
Camocmosmenvroe uzyuenue. JIMdIEKTPUKHA ¢ OCOOBIMH CBOWCTBAMU: TTH-
PO2JIEKTPUKH, NIbE303IEKTPUKH, CETHETOIEKTPUKH, JIEKTPETHIL.

IocTOAAHHBIN JIEKTPUYECKUIT TOK

Cuna u IIOTHOCTB 3JIEKTPUYECKOT0 TOKA. Y paBHEHUE HEIIPEPhIB-
Hoctu. Croponnue cuibl. DJ1C. Hanpsokenne. 3akon OMa Juist OTHOPO/I-
HOro npoBoHNKA. CONPOTHUBICHUE TPOBOJHUKOB. 3ak0oH OMa B JIOKaJIb-
Hoii (hopme. 3akon Oma 1y HEOAHOPOAHOTO ydacTka nenu. O0001meH-
HblH 3akoH OMa. Pa3BerBnenssle nenu. [Ipasuna Kupxroda.

TenyioBoe aAelicTBHE TOKA

3akoH Jlxoyng-Jlenna. MomHocTs Toka. Pa3psan koHaeHcaropa
4yepes3 CONPOTUBIICHUE.
Camocmoamenvroe uzyyenue. Knaccuueckas Teopust 3JIEKTPOIPOBOIHO-
CTH METAJIJIOB.

IIpoBepka qoMalIHero 3aaHusi

Marbmerusm

20

ITocTosiHHOE MarHUTHOE 110JI€ B BAKyyMe

OmneiT Opcrena. Pabotel AMiiepa. MarHuTHOE B3aUMO/IEHCTBHE
2JIEMEHTOB TOKa. MHAyKIMs MarHuTHOrO noJisl. [IpuHnmn cynepno3unuu
nosnei. Teopema ["aycca aiist BekTopa B.

10

3aKOHBI MATHUTHOTO TOJISt

3akoH buo-Casapa-Jlamiaca u ero npuMeHeHHe K pacueTy mar-
HUTHBIX TIOJIEH IPSMOTro U KPYroBOro Toka. Teopema o IIUpPKYJIALUU BEeK-
Topa B 1 ee IpUMEHEHHUE K pacueTy MoJIeH.

11

MarnuTHOE 110JIe pPABHOMEPHO ABUKYIErocs 3apsiaa

Cuna 1 MOMEHT CHJI, IEHCTBYIOIINX Ha KOHTYP B MarHUTHOM IOJI€.
MarHuTHbBIII MOMEHT KOHTYpa ¢ TOKOM. PaboTa mpu mepeMenieHnn KOoH-
Typa ¢ TOKOM.

12

Cuna Jlopenna
JIBIOKeHHE 3apsDKEHHBIX YacTHI] B DJIEKTPUYECKOM M MarHUTHOM
noJsix. Ilpunnun padotel yekopurenei. I dekt Xoa.

13

MarHuTHoe noJjie B Belecrse

MarnuTtHas uHAYKOUS B BenlecTBe. Hamarnuuennocts. Toku
HaMarHnyuBaHus. Hanpspk€HHOCTh MArHUTHOTO TMOJIS. 3aKOHBI MATHUTHO-
ro Mojisi B MarHeTUkax. MaruuTHasi BOCIPUMMYUBOCTh U MarHUTHAs PO-
HUIIAEMOCTb. Y CIIOBUSI Ha TpaHuIle pa3aena. /[ua-, mapa- u deppomarse-
tuku. KpuBass HamaramumnBanus. ['ucrepesuc. OcraroyHass HaMarHUYeH-
HocTh. Touka Kiopu. Marautnast mogens atoma. OpOUTAIBHOE THpOMAr-
HUTHOE OTHOLIEHUE 3eKTpoHa. JlapmopoBa mpeneccus. JmamarHeTuku.
Marnutomexanndeckue sijeHus. CuH 3JIEKTpOHA U TapaMarHeTU3M.




14

MarbeTuku

Hua-, napa- u ¢eppomarneruku. Kpupas HamaraunuuBanus. [u-
crepe3uc. OcraroyHas HAMarHM4eHHOCTh. Touka Kropu. Marnutnas Mo-
nenp aroma. OpOUTalIbHOE THPOMAarHUTHOE OTHOILIEHHE 3JeKTpoHa. Jlap-
MopoBa mpeneccus. JmamarHeTuku. MarHUTOMEXaHMYECKUE SBJICHUA.
CnuH 3JeKTpoHa ¥ apaMarHeTusM.

15

DJIeKTPOMATHUTHASI MHAYKUIMS

NHnyKkiMoHHBIN TOK. 3aKOH 3JE€KTPOMarHuTHOW MHAYyKIuu. [lpa-
Bwio Jlenna. Toku ®Dyko. SIBieHMEe CAaMOMHAYKIIMA M B3aMMHOW HMHIYK-
nuu. O/1C camounnykuuu. MHAYKTUBHOCTH cosieHOoUa. Buxpesoe aiek-
Tpuueckoe nose. Toku @yko. MarHuTHast SHEPrUsl MPOBOJHUKA C TOKOM U
SHEPTUsi MAarHUTHOTO TOJIsi. DHEPrusi CUCTEMbI MPOBOJAHUKOB. [IpakTuue-
CKHE MPUII0KEHUS AJIEKTPOMATHUTHON UHIYKIIVH.

IIpoBepka qoManIHero 3aaHus

16

JIeKTPOMATHUTHBbIE KOJICOAHUS U NIepeMEeHHbIN TOK

CBoOoHBIC KOJICOAHUS B KOHTYpE 0€3 aKTHBHOTO COIPOTUBIICHHSL.
3aryxamnue U BBIHY)XIEHHBbIE KoleOaHus. Pe3oHaHCHBIE KoJeOaHUS.
DNEeKTPOMEXaHNYECKUE aHATIOTHH.
CamocmosamenvHoe usyienue. YCUIUTEIN U aBTOTEHEPATOPHI AJIEKTPO-
MarHUTHBIX KOJICOaHUH.

[TepemenHbIil TOK. MOIIHOCTb EPEMEHHOIO TOKA.

17

YpaBHeHHs 3JIEKTPOMATHUTHOIO IOJIS

VYpaBHeHust MakcBemia B MHTerpajpHOW M U epeHnaaIbHON
¢dopmax kak 0000IICHHE OCHOBHBIX OMBITHBIX (pakToB. [lonmHas cucrema
ypaBHEHUN nosis. MarepuanbpHble YpaBHEHMsI Cpebl. Y DaBHEHMsI IOJIS B
BakyyMe. [IJIOTHOCTB 3HEpPruM 3JIEKTPOMarHUTHOro noiid. Bexkrop Ymosa
— IloitHTHHTA.

18

DJIEKTPOMATHUTHBIE BOJIHbI B BAKYyMe

BriBoa BOMHOBBIX ypaBHeHMM mis noned E u H wu3 ypaBHeHUU
Makcsemia. IlonepedHOCTh 3JIEKTPOMAarHUTHBIX BOJH. ['apMmoHMueckas
3JIEKTPOMAarHuTHas BoJHA U e€ (a3oBas CKOPOCTh B BaKyyMe U B Belle-
ctBe. MIHTeHCMBHOCTE BOJIHBL. [llkana 37I€KTpOMarHUTHBIX BOJH M ONTH-
YECKHUM IUAIa30H.

3 cemecTp

36

FeOMeTpnquKaﬂ N BOJIHOBaf OIITHKA

12

OCHOBBI reOMeTPHYECKON ONTHKH

CseroBas BosHa. Ilokazarens mpenomienust cpeabl. OnTuueckas
muHa nytd. [Ipuanun depma. 3aKoHBI reOMETpUYECKOr OoNnTUKH. Pop-
myabl @penens. Yron bprocrepa. [lomHoe BHyTpeHHee oTpaxkenue. [1oHs-
THE O BOJIOKOHHOW ONTHKE.

DoToMeTPUSA U reoMeTprUYecKasi TCOPUS ONTHYECKUX CUCTEM

OcHoBHBIE (POTOMETPUUYECKUE BEIIUYMHBI M UX eauHullbl. CBeTO-
BOM IIOTOK, CHJIa CBETA, IPKOCTh, CBETUMOCTb, OCBEILEHHOCTh. M ieanbHas
onTHyeckas cucreMa M e€ njeMeHThl. Toncrad W TOHKas JWH3BI. OnTHue-
CKHe MPUOOPHL: ITyTMa, MPOEKTOP, MUKPOCKOII U Teleckon. AbGeppaiuu om-
TUYECKUX CHCTEM.

IIpeodpasoBanne @ypbe 3JIeKTPOMATHUTHBIX CUTHAJIOB

CnekTpasibHble TUIOTHOCTH AMIUIMTYIBl W 3HEPruu. PasnmoxeHue
9JIEKTPOMArHUTHOIO IOJIA IO IJIOCKUM BOJIHAM. YPaBHEHHE JUCIEPCHUM.
BonHoBbIe makeTsl. ['pynmnoBas CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJH. Pac-
IIJIbIBAHUE TTAKETOB BO BPEMEHH.




HNuTepdepennus cBera

[Mpuanun cynepno3unuu BoiH. MHTEepdepennus nByx BosiH. Ko-
repeHTHOCTh. CriocoObl HaOmoeHus uHTepdepeHnun cBera. MuTepde-
PEHILIMS IPU OTPAKEHUH OT TOHKHX IIACTUHOK. [10710ChI paBHOTO HaKJIOHA
u paHoil TonmuHbl. Kombiia Hetorona. Ilpumenenuss muTepdepeHITHN.
Wutepdepomerpsl. MHOTOMy4YeBast UHTEp(hEpEHIHS.
CamocmosamenvHoe uzyyenue. UntepdepeHius noaspu30BaHHbIX BOJH.

Judpaxkuus ceera

[Tpunnun [Molirenca-Openens. dudpakuus Openens. 3oup1 Dpe-
Hensa. Judpaxkuus @paynrodepa Ha menu. AudpaxnuoHHas pemieTka.
VYrnoBas aucnepcus ¥ paspeuiaronias crnocoOHOCTh penieTku. [onorpa-
¢us. Ilomydenue romorpamMmMbl U BOCCTAHOBJICHHE BOJIHOBOTO (DpOHTA.
[Tpumenenust nudpakiuu.

Ioasipuzanms cBera

dopma U cTeneHb MOJAPU3ALUU MOHOXPOMATHYECKUX BOJH. [1o-
JIy4€HHE U aHAIIU3 MTOJISIPU30BAHHOIO CBETA. J|BOMHOE JIydenpenoMIICHHUE.
HckyccTBeHHast onTu4ecKasl aHu30TPOIUs. DIEKTPOONTUYECKUE U MATHU-
TOONTHYECKUE (D (HEKTHI.
Camocmosmenvroe uzyuenue. DeHOMEHOIOT M IOTJIOMIEHUS U JUCTIEp-
CHH CBETAa.

IIpoBepka joMallHero 3aJaHus

KBanroBasi pusuka

20

TenoBoe usiryyeHue

CrexTpaibHbIe XapaKTEPUCTHKU TEIJIOBOTO U3TyUeHHUs. 3aKOHBI
Kupxroga, Credana — bonpimana u Buna. AGcooTHO yepHOE Teo.
®opmyia Panes — Jxunca 1 «yabTpaduosaeToBas KaracTpoday.

['unore3a kBanToB. ®opmyina [1nanka. KBantoBoe 00bsicHEHNE
3aKOHOB TEIUIOBOI'O U3JIYYECHHUS.

Kopnycky/isipHo — BOJIHOBOIi 1yajiu3M cBeTa
dotordpdext u rddext Komnrona. YpapHenue IUHIITEHHA 15
dotorddekra. TopMo3HOE PEHTTEHOBCKOE M3NyueHue. JlaBiaeHne cBera. .

IInanerapuas moaesib aToma

Monens aroma Tomcona. OnbiTel Pesepdopaa mo paccesiHuro
anbda — yactul. SAaepHas Mojenb aroMa. DMIUPUIECKHE 3aKOHOMEPHO-
CTH B aTOMHBIX CIIEKTpaX.

10

OcHOBHBIE OCTY/1aThl KBAHTOBOH MEXaHUKHU

I'mnoresza ne bpoitna. Onwitel J[3Brccona u xepmepa. CooTHo-
nieHue HeomnpezaenénHocrel [eiizenbepra. BonHoBas ¢yHkuus, ee craTu-
CTUYECKMM CMBICII M YCJIOBHS, KOTOPBIM OHa JOJDKHA YIOBJIETBOPSATH.
VYpasuenne Ulpenunrepa. Oneparopsl GU3NUECKUX BETUYHMH: UMITYJIbCa,
KOOp/MHATBI, SHEPrMHM, MOMeHTa HMITyJbca. CoOCTBEHHBIE (YHKUUU U
cOOCTBEHHbBIE 3HAYECHMUSI ONIEPATOPOB.

11

KBaHTOBasi MeXaHMKA NPOCTEHIINX CHCTEM

[IpoxokaeHne 4acTUIbl Yepe3 OJHOMEPHBIA MOTEHIMAIbHBIN Oa-
poep. TynuenbHbIl 3 dext. KBaHTOBas yacTuIa B OJHOMEPHON MOTEHIU-
aIbHOM siMe. ["'apMOHMYECKUI OCIIMILISATOP.

12

KBaHTOBO — MexaHH4YeCKOe ONMCAHUE AaTOMOB
Monens Pezepdopaa - bopa u kBaHTOBasi MEXaHUKa aTOMa BOAOPO/Ia.
KBanToBble uncna. [IpaBuna oTOopa 1151 KBAHTOBBIX 1epexo0B. OmbIT
repna u I'epnaxa. Dpdext 3eemana. CTpoeHHE aTOMOB U IEPUOANYE-
ckas cuctema Meneneesa. [1opsaok 3amonHeHus 3J1eKTPOHHBIX 000510~
YeK.




13

KBaHnToBas craTucTuka

KBaHTOBBIE CHUCTEMBI U3 OJWHAKOBBIX yacTHL. [IpuHIMN TOXIe-
CTBEHHOCTH OJIMHAKOBBIX MUKpoudacTUll. CUMMETpUYHbIE U AaHTHCHUMMET-
PUYHBIE COCTOSHUS (BOJHOBBIC (DYHKITUH )TOXKIECTBEHHBIX MUKDPOYACTHII.
®epmuonsl u 603081 [Ipunnun [Maymu. Pactipenenenne ®epmu — {upa-
Ka IS AJIeKTpoHOB. Pacmipenenenune bo3e — DifHmTeliHa uisi (OTOHOB H
(oHOHOB. IIMOTHOCTH YMCIIa KBAHTOBBIX COCTOSHHM. DHeprus depmu.
CrnoHTaHHBIE W BBIHYXKJIEHHbIE Tepexoibl. MHBepcHass HacelI€HHOCTb
YpOBHEM B akTUBHOU cpene. Jlazepol. [IpuMeHeHus ia3epos.

14

JJieMeHThI (PU3UKHU TBEPAOro TeJjia

BonHoBas ¢GyHKIUS 3JIEKTpOHA B HMPOCTPAHCTBEHHO NEpHOANYE-
CKOM TI0JIe. DHEPreTU4ecKue 30Hbl B KpUCTa/U1aX. 30HHbIE MOJEIHN METall-
JIOB, IUAJIEKTPUKOB M IOJYNPOBOAHMKOB. KBa3W4acCTHIIBI: AIIEKTPOHBI U
aeipku. D¢ dextuBHas macca. [lonBrmxHOCTs HOcuTenel 3apsina. [Iposo-
JMMOCTh METAJLIOB.

15

CoOcTBEeHHbIE MOJIYIIPOBOHUKHI

PaBHOBeCHBIE KOHIIEHTpAIMU AJIEKTPOHOB M JBIPOK B COOCTBEH-
HBIX TTOJTyTIPOBOJHUKAX. 3aBUCUMOCTH COIPOTUBIICHUSI COOCTBEHHOTO IO~
JYHOpOBOAHUKAM OT TeMmreparypsl. TepmocornpoTusieHus. doromnposo-
JMMOCTB TTOJTYIIPOBOJHUKOB. Dddext Xoura.

16

IIpumecHbIe TOJTYNPOBOAHUKHI

JIOHOpHBIE M aKLENTOPHBIE IIpUMeECH U ypoBHU. [IpoBoauMoOCTh N
u p tunoB. OCHOBHBIE U HEOCHOBHBIE HOCHTENU 3apsaa. PaBHOBeCHbBIE
KOHLOCHTpAlMKU 3JICKTPOHOB MW ABIPOK B IPHUMECCHBIX ITOJYIIPOBOAHUKAX.
KoHnTakTHbIE sBIIEHUS B MOJYHIPOBOAHMKAX. P-N mepexoj u ero BBIIPIM-
JIAIOLIME CBOMCTBA.
CamocmosamenvHoe uzyyerue. [101ynpoOBOAHUKOBBIE TUOABI U TPHUOIBI.

ITpoBepka qO0MaIIHEro 3a1aHUs

SAnepuas ¢puzuka

17

OcHOBBI (PM3MKH ATOMHOIO siApa

CocraB aToMHOTrO0 s1pa. XapakTEpUCTUKH A1Ipa: 3apsil, Macca,
JHEPTHsl CBSA3M HYKJIIOHOB. PaoakTMBHOCTE. BUbI M 3aKOHBI paiHOaK-
THUBHOTO u3nyuyeHus. SAnepusie peakuuu. [lenenue suep. Cunres saep.
JleTexTupoBaHue AepHBIX U3ydeHH. [IoHATHE O TO3UMETPHUM U 3aILMTE.

18

JyieMeHTapHble YacTHLbl. PU3NUYecKas KApTHUHA MUPA

DyHIaMEHTaIbHBIE B3aUMOJEHCTBUS U OCHOBHBIE KJIACCHI Jie-
MEHTapHBIX YacTull. YacTUIlbl U aHTUYACTULL. JIENTOHBI U aJPOHBI.
KBapkn.

Oco0eHHOCTH KIIACCUYECKON U KBaHTOBOW (hr3uKu. MeTomonorus
COBPEMEHHBIX HAYYHO — MCCIICIOBATEIHCKHUX MTpOorpamMM B 0bs1actu husu-
k. COBpeMEHHbIE KOCMOJIOTUYECKHE MpeacTaBiaeHus. JlocTukeHus
Ha0II0IaTENhHOM aCTPOHOMUH. PEBOITIOIIMOHHBIE U3MEHEHUS B TEXHUKE 1
TEXHOJIOTHSIX KaK CIIEACTBHE HAYUHBIX JOCTHKEHHM B 00JIaCTH (PU3UKU.

HUToro uacos

108




5.2 IlpakTHYecKHe 3aHATUSA

Henens TeMa u coziepKaHue MPAKTUYECKOTO 3aHATUS O6beMm | B ToM ync- Busl
MecTpa opaic Tposis
cemMecTp 18 18
MexaHuKa 10 10
KunemaTrnka KpUBOJMHEHHOTO IBM)KEHHUS MaTEpUAIbHON TOUKU
Kunemartrka BpamareabHOTro ABHKEHHUS MAaTepHUATIbHON TOUKH.
JlmHaMuKa MaTepUaIbHOM TOUKHU
) 3aKoH coXpaHEeHMsI UMITysibca. PaboTa 1 3Heprus npu rnocrymna- 2 2
TEJIHOM JIBH)KEHHHU. 3aKOH COXPaHEHHUs SJHEPTHU
7 JlnHamuKa BpamaTeIbHOTO JBMKEHUS TBEPIOTO Tema. 3aKOH CO- 2 2
XpaHEHHs] MOMEHTA MMITyJIbCca
9 PaGoTa u sHeprus npu BpamaTeIbHOM JIBH)KCHHH. [[BHKeHUE B 2 2 KonTtp.
HEHHEPIMAIbHBIX CHCTEMaxX OoTcueTa. MeXaHuKa KUIKOCTH. pao.
KonTposabHnas pa6ora.
MexanuyecKue KoJ1eOaHUs M BOJHBI 4 4
11 Kunemarnka rapMoHUYeCKUX KoneOaHuid. M ieanbHbIii rapMOHU- 2 2
YECKUI OCHMILISTOP
13 CrnosxeHue kosiebanuil. 3aTyxaroliye U BIHYK/I€HHbIE KOJIeOaHusl. 2 2
MexaHu4ecKre BOJIHbI
MoJgexkyasipHas ¢pusuka 4 TEPMOAUHAMHUKA 4 4
15 YpaBHeHHE COCTOSIHUS uacalibHOTro raza. M3omporeccel. I[lepBoe 2 2
HAYaJI0 TEPMOJAMHAMUKHI
17 TemuoBeie Mammsbl. [ukn Kapro. Ourponusa. KonrpoJsbsHas pa- 2 2 KonTp.
0orta pao.
2 ceMecTp 18 18
DJIEKTPOCTATHKA U MOCTOSTHHBIN TOK 8 8
1 3axoH Kynona. 3akoH coxpanenus 3apsaa. [IpuHuun cynepnosu- 2 2
IIUH YIEKTPOCTATHYECKUX MOJIeH
3 [Ipumenenue Teopemsl ['aycca st pacuera nosieid. Beraucnenue 2 2
NOTEHIMAJIOB AJIEKTPUUYECKHX MOJIeH
) ONEeKTPOEMKOCTh IPOBOIHUKOB U KOH/IEHCATOPOB. DHEPIHsl dJICK- 2 2
TPOCTATUYECKOTO MOJIsA. 3aKOHBI OCTOSIHHOTO TOKa. [IpaBuiia
Kupxroda.
7 KonTposbnasi padora 2 2 KonTp.
pao.
Marnetusm 10 10
9 MarnutHoe nosne B Bakyyme. 3akoH B1O — Capapa — Jlarutaca. 2 2
[Tpunuun cynepnosuiuu. Cuna Amnepa. Cuna Jlopenna
11 Pabora o nepemeneHuIo MPOBOAHUKA U KOHTYpa C TOKOM B Mar- 2 2
HUTHOM I10J1e. DJIEKTPOMarHuTHAs: MHAYKIUS
13 MarnuTtHoe nose B BeulecTse. DHeprust MarHuTHoOro nosisi. Kon- 2 2 KonTp.
TpoJibHasA padoTa pao.
15 KonebatenbHblil KOHTYD. 3aTyXaoIIKe dJIEKTPOMarHUTHBIC KOJie- 2 2
OanHus
17 BriHyX1eHHBIE eKTpuUeckue kojebanus. Pezonanc. UTorosoe 2 2

3aHATHE




3 cemecTp 18 18
BoJsiHoBasi onTHKA 6 6
1 ["'eomeTpryeckas onTuka 2 2
3 WNurtepdepennus ceera Judpakius ceera 2 2
) [Tonsspuzanus ceera. KontposabHas padora 2 2 KonTp.
pao.
KBanToBasi pusuka 10 10
7 CsaotictBa (oToHOB. BomHbl e Bpoitis. 3aKoHBI TETIIOBOTO U3ITY- 2 2
YCHUS
9 ®otordpext. BricTyruienus no remam pedeparo. dddexr 2 2
KomnroHna
11 JlaBnenue cBera. BoaHOBBIE CBOMCTBA MUKPOYACTHII. 2 2
13 Brictymuienus no remam pedeparos. [Ipocreiimue ciyyan 1Bu- 2 2
KCHHSI MUKPOYACTHII
15 Atom Bojopona. CrekrpasibHble 3aKOHOMEpHOCTH. KOHTpO/Ib- 2 2 KonTp.
Hasi paboTa pao.
SAnepnas ¢puszuka 2 2
17 PamnoaktuBHOCTE. JledekT macchl. SAnepusie peakuu. UToro- 2 2
Basi KOHTPOJIbHasi padoTa
Hroro yacon 54 54

5.3 JlaGopaTopHblie padoThI

B Hagane cemectpa oOyvarommecs 00si3aHbI IPOUTH WHCTPYKTAX IO TEXHUKE OE€30MMACHOCTH TIPH TIPO-
BEJICHUH JIaDOpaTOPHOTO MPAKTUKyMa B KaxkIoil u3 naboparopuit kadenpsl ¢puzuku. O6 3TOM Aenaercs
3aMUCh C MOAMHUCHI0 KAXJIOr0 CTYIEHTA W IPEenojaBaTesiei, MPOBOAUBIINX HMHCTPYKTAXK B CIICIHAIBHOM

KypHaJe.

Henensa
ceMecT-

pa

HanmenoBaHue 1a60paTopHO paboThI

O0beM
4acoB

B Tom
YHCIIE B
WHTEpaK-
THBHOMU

¢dhopme

1o)

Bunabr
KOHTPOJIA

1 cemecTp
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Mexanuka

I'pCHIHOCTDH I/I3MepeHI/II>'I.

BBoanoe 3anstue. MHCTpyKTax 1o TexHuke o6e3omnacHoctu. [1o-

CTyeHTHI BHIIOJHSIOT OJHY U3 padOT B COOTBETCTBHUH C MH]IU-
BUJIyaJIbHBIM Tpa(uKoOM:
— OIpeJiesIeHue CKOPOCTH MOJIeTa MyJIM ¢ IOMOIIbI0 Oaj-
JMCTHYECKOTO MasiTHUKa (J1abopatopHasi padora Ne 1.6);
— oIlpeJiesIeHue YCKOPEHHs CBOOOTHOTO Ma/IeHUs Ha Ma-
mHe ATtByza (;taboparopHast padora Ne 1.1);
— OIpeeNieHue YIpyroro MoIyJisi CIIBUTA CTAIbHOU TIPO-
BOJIOKH METOJIOM KPYTHJIBHBIX KOJieOaHuii (Jraboparop-
Hast pabota Ne 1.2);
— HCCIIeIOBAaHWE JBMIKEHUS TEJ B KHUAKOCTH (J1abopaTop-
Hast padora Ne 1.10).

CTyneHTHI BRIIOJHSIOT OJHY U3 PadOT B COOTBETCTBHH C MH/HU-
BUIYAJIbHBIM I'pPaUKOM:




— OmpeeNieHne MOMEHTA UHEPIIUU METOJIOM TPUPUISIPHO-
ro nojseca (madoparopHast pabora Ne 1.3);

— oIpelelieHue MOMEHTA HHEPIIMU METaNTHYECKUX KOJIel
MIpY MOMOIIY MasiTHHKA MakcBeia (J1aboparopHas pa-
6ota Ne 1.4);

— olpeleNieHue MOMEHTa HHEPIIMA MaXOBHKA K MOMEHTA
cui1 TpeHust (1aboparopHasi padora Ne 1.4).

Hrorosoe 3ausarue

N

OTUCT

MexaHuuyecKHe K0J1e0aHus M BOJHbI

(o]

CTy1eHTbI BBIIOJHSIOT OJIHY U3 pabOT B COOTBETCTBUM C UH]IU-
BUYaJIbHBIM I'PaUKOM:
— U3yueHHe KoJeOaHUH MaTeMaTHYECKOTO U (PU3UIECKOTO
MasTHHKOB (1aboparopHast pabora Ne 1.12);
— ollpeliesIeHue YCKOPEHHs CBOOOIHOTrO MaJieHuUs C IOMO-
1Ipk0 pu3nuecKkoro MasTHUKA (1abopartopHas padora Ne
1.11, 1.13);
— U3yuYeHHE PE30HAHCHBIX SBJIECHUH NPH KoJeOaHUsIX III0C-
KO py>kuHbI (JlabopaTtopHast padorta Ne 1.14).

N

11

CTy/eHTHI BBITIOJHSIOT OJIHY U3 padOT B COOTBETCTBUU C HHTHU-
BUJYaJIbHBIM I'PapUKOM:
— OIpeleNIeHue CKOPOCTH 3BYKa B BO3JIyXE METOJIOM CTOSI-
yeil BosiHbI (J1aboparopHas padota Ne 1.15a);
— ompeJeNeHnue CKOPOCTH 3ByKa METO/IOM c/BHTa a3 (Ja-
6oparopnast pabora Ne 1.150).

13

Hrorosoe 3ausartue

OTUCT

MouJiekyJisipHasi GU3HKA U TEPMOAUHAMHUKA

15

CTyeHTHI BBIIOJHSIOT OJIHY U3 PadOT B COOTBETCTBHH C H/U-
BUYaJIbHBIM I'pauKOM:

— ompeneneHue ko3 uIeHTa BHYTPEHHEr0 TPEHUs BO3-
JyXa MpyU pa3InyHbIX TeMIieparypax (jJaboparopHas pa-
6ota Ne 1.16);

— oIlpeJieNieHue yAeIbHON TeII0EMKOCTH BO3/1yXa MpH I0-
CTOSIHHOM JiaBJieHun (JlaboparopHas padota Ne 1.17);

— OlpeJeNieHNe OTHOMIICHHUS TeTUIOEMKOCTEH BO3IyXa MpH
MOCTOSIHHOM JIaBJICHUH U TIOCTOSTHHOM 00beMe (J1abopa-
TopHas padota Ne 1.18a, 1.180);

— ompeJeNeHue yAeTbHON TeIUIOTH KPUCTATH3AINN U H3-
MEHEHHUs SHTPOIUH NPH OXJIAXKAECHUH 0JI0Ba (J1abopa-
TopHasi padota Ne 1.19);

— HW3sydenwne peanpHoro raza (3¢ dext Jxoyns - Tomcona)
(;maboparopnas padota Ne 1.20).

NN

17

Hrorosoe 3ausartue

OTYCT

2 cemecTp

18

DJIEKTPOCTATHKA U NOCTOSHHBIN TOK

Broanoe 3ansTie. MHCTpyKTaX 1O TEXHUKE O€30MaCHOCTH.
CTyeHTHI BHIIOJHSIOT OJIHY U3 pabOT B COOTBETCTBHHM C UH/IU-
BUYaJIbHBIM TPadUKOM:
— MOJIETTUPOBaHUE JIEKTPUUECKUX ToJIeH (J1TabopaTopHas
pabota Ne 2.1);
— ONpENENIEHNE EMKOCTH KOHJEHCATOPa MOCPEACTBOM U3-
MepeHHUs TOKa pa3psaku (radboparopHas padorta Ne 2.2);




— ompejeeHre EMKOCTH KOHICHCATOpOB MeToioM CoTr
(;mabopatopnast pabora Ne 2.3).

CTy/eHTHI BBITIOJHSIOT OJIHY U3 padOT B COOTBETCTBUH C UH/IU-
BUYaJIBHBIM I'PaUKOM:
— onpeaenenue IJC ncToyHnKa METO0M KOMIIEHCAIIUKI
(;mabopatopnas pabora Ne 2.4);
— wu3yudenue o0o0menHoro 3akona Oma u usmepenue DJ1C
METOJIOM KOMITeHcaluu (J1abopatopuas pabora Ne 2.6).

CTy/eHTHI BBIIOJHSAIOT OJIHY U3 padOT B COOTBETCTBUH C UH/U-
BUYaJIbHBIM I'PaUKOM:
— onpegenenne IJC nCTOUHUKA METOI0M KOMITCHCALIMHI
(mabopatopuas pabora Ne 2.4);
— wu3ydeHue 00o0menHoro 3akoHa Oma u uzmepenue J/[C
METOJIOM KoMIIeHcaluu (J1aboparopHas padora Ne 2.6);
— U3MEpEeHHUE COMPOTUBIICHUS IPOBOJHIUKOB MOCTUKOM
Yurctona (maboparopHast pabota Ne 2.5);
— HCCleI0OBaHMe MPOCTEUIIeH AIeKTpUIeCcKoil nenu (J1abo-
paropHas paborta Ne 2.7).

Htorosoe 3aHsatue

OTYCT

Marmerusm

10

CTyIeHTBI BBITIOJHSIFOT OJIHY U3 Pa0OT B COOTBETCTBHH C HH]U-
BHUyaJIbHBIM I'pahUKOM:
— ompeJeNeHue yAETbHOr0 3aps/aa IEKTPOHA C TOMOIIBIO
MarHeTpoHa (maboparopHas padora Ne 2.8a, 2.80);

— H3y4YCHHE MarHUTHOTO IMOJIsI coieHoua (JlabopaTopHast
pabora Ne 2.9).

11

W3ydenue siBeHus B3aMMHOM WHAYKIUK (J1abopaTtopHas padoTa
Ne 2.10). UtoroBoe 3aHsiTHe

OTUCT

13

CTyeHTHI BRIIOJHSIOT OJHY U3 PadOT B COOTBETCTBHH C MH/U-
BU/IyaJIbHBIM Tpa(uKoM:
— CHsTHE KPUBOM HAMarHW4YMBAHUS U METJIM THCTEpe3nca ¢
nomoIbio ocimuiorpada (;madboparopuas padora Ne
2.11);
— ompenenenue Touku Kropu peppomarneruka (;1abopa-
TopHasi padora Ne 2.12).

15

CTyIeHTBI BBITIOJHSIFOT OJIHY U3 PadOT B COOTBETCTBHH C MH]U-
BUyaJIbHBIM IpaUKOM:

WCCIIEIOBAaHKUE 3aTyXAIOIINUX AJICKTPOMArHUTHBIX KOJICOaHHI
(mabopatopnast pabora Ne 2.14);

W3YYCHUE BBIHYKJICHHBIX AJIEKTPOMArHUTHBIX KOJICOaHUH (J1a-
6oparopHast pabora Ne 2.15).

17

HToropoe 3aHsTHE.

OTUCT

3 cemecTp

BoauoBas onTuka

-

BrogHoe 3aHsTHE. I/IHCTPYKTa)K 10 TEXHUKE OC30MMaCHOCTH.

Nzyuenue sapnenus unreppepernnu (1adbopatopHas padora Ne
2.20).

CTy/eHTHI BBIIOJHSAIOT OJIHY U3 padOT B COOTBETCTBUH C UH/U-
BUYaJIbHBIM I'paUKOM:

— wu3yuyeHHe sBIeHus Audpaxuu (;1aboparopHas pabora
Ne 2.21);




— HW3YYCHHeE MOJIIPU30BAHHOTO CBeTa (J1TabopatopHas padbo-
ta Ne 2.22).

7 HroroBoe 3ansitue 2 OTYeT
KBanToBasi pusuka 6
9 CTy/eHTHI BBITIOHSIOT OJIHY U3 padOT B COOTBETCTBUU C UH/IU- 2
BUJYaJIBHBIM I'PapUKOM:
— OIpeleNieHUue TeMIepaTypbl ONTHYECKUM MHPOMETPOM
(;mabopatopnas pabora Ne 3.01);
— wuccuenoBanue BHemHero Gporodddexra (1abopatopHas
pabota Ne 3.02);
— wuccienoBanue horodddekta (1abopaTopHas padora No
3.03);
— HW3YYCHHE CIIEKTpa aToMma BoJiopojaa (JiabopaTopHas pa-
6ota Ne 3.04);
— nudpakius MUKpOYACTHUI] HA TIeTH (KOMITBIOTEpPHAS pa-
6ota Ne 4.05);
— TPOXOXKICHUE MUKPOYACTHUI] Yepe3 MOTCHIIUAIBHEIN 0a-
pbep (koMmbroTepHas padota Ne 4.06).
11 CTyneHTHI BBITIOIHSAIOT OJIHY U3 pabOT B COOTBETCTBUU C UH/U- 2
BUYaJIbHBIM IPapUKOM:
— ONpeeNICHUEe YHEPTHH AKTHBAIMH IPUMECH B ITOJIYIIPO-
BojaHuUKe (1abopatopuas pabora Ne 3.07);
— U3yuYCHHE SIBJICHHUS UCITYCKAHHS CBETA IOJIYIIPOBOJHHKA-
MU (1aboparopras paborta Ne 3.08);
— u3y4eHue (pOTOMPOBOIUMOCTH B TIOJYIIPOBOJIHUKAX (J1a-
6opatopnast pabora Ne 3.09);
— U3yYCHHE BBHIMPSMIISIONIMX CBOWCTB IMOJIYIPOBOJHHKO-
BBIX JI0J10B (;1abopatopHast pabora Ne 3.10).
13 HroroBoe 3ansiTue 2 OTYeT
Anepuas ¢pusmnka 4
15 CTyneHTHI BBITIONHSAIOT OJIHY U3 padOT B COOTBETCTBUH C UH/IU- 2
BUYaJIbHBIM IPapUKOM:
— WCCIIEIOBAaHHUE TIOTJIONIEHUS [3- YaCTHII B PA3JIMYHBIX Ma-
Tepuanax (maboparopHas pabora Ne3.16);
— OIpejeNieHHne TUHBI Mpobera o.-4acTHI] B BO3ayXxe (j1a-
6oparopHas padota Ne3.17);
— ompeJelieHne UHTEHCUBHOCTH MOTOKA YaCTHI] paJHoaK-
THBHOTO M3ay4YeHus (labopaTopHas pabora Ne3.18).
17 HroroBoe 3ansTue 2 OTYeT
Hroro yacos 54

5.4 CamocrosiTeibHas padora cryaenra (CPC)

JI1st caMOCTOSITENNBbHOM PabOTHI PEKOMEHIYETCSI COOMI0IATh MPEIOKEHHBIM Tpaduk, mpu HE0O-

XOAMMOCTH OOYYaIOMIMHCS €ro KOPPEeKTUPYET ¢ y4eTOM OOBEKTHBHBIX OOCTOATENbCTB U (MJIM) JIUY-
HOCTHBIX OCOOEHHOCTEN

Henens Conepanne CPC Buner O6wvem
ceMecTpa KOHTPOJIS 9acoB
1 cemecTp JK3aMeH 2
2 [ToaroToBKa K MPaKTUYECKOMY 3aHSATHIO MIPOBEpKa JJOMAIIIHEr 0 3aaHus 2,0
3 [ToaroToBKa K BBINOJIHEHHIO J1a0. paboThI JIOIYCK K BBIIIOJIHEHUIO 2,0




[ToaroTroBka K MpakTUYECKOMY 3aHSATHUIO

MPOBEPKa JOMAITHETO 3aIaHUS

2,0

4 PaboTa ¢ KOHCIIEKTOM JIEKIHH, C YUeOHUKOM 2,0
[ToaroToBKa K MPAKTUIECKOMY 3aHSATHIO IPOBEPKa JOMAIITHETO 3a/1aHUs 2,0
[ToAroToBKa K BBIIOJHEHUIO J1a0. paboThI JIONYCK K BBITTOJTHEHUIO 2,0

5 [ToAroToBKA K MPAKTUISCKOMY 3aHSATHIO MIPOBEPKa JOMAITHETO 3aIaHHUS
PaboTa ¢ KOHCIEKTOM JICKIIUH, ¢ Y9eOHUKOM 2,0
[ToAroToBKA K MPAKTUIECKOMY 3aHSTHIO MIPOBEPKa JOMAITHETO 3aIaHUS 2,0

6 IToaroroBka KOHCIIEKTA 110 TEME IS CaMO- MIPOBEpPKa KOHCIIEKTa 2,0
CTOSTEIBHOTO U3YYCHHS
[ToaroroBka K 3ammre j1ad. padoT OTYET, 3aIIUTa 2,0

7 [ToAroToBKa K MPAKTHIECKOMY 3aHSATHIO IPOBEPKa JOMAIITHETO 3a/1aHUs 2,0
[ToaroToBka KOHCIIEKTA 10 TEME JIJIsL CaMO- MPOBEpPKa KOHCIIEKTa
CTOSTEIIBHOTO N3YYCHHS

8 [ToaroTroBka K NpakTUYECKOMY 3aHSATHUIO IIPOBEpKA JOMAIIHETO 3a4aHHUs 2,0
[ToaroToBKa KOHCIIEKTA IO TEME JIJIS CaMO- IPOBEpKa KOHCIICKTa 2,0
CTOSITEIBHOIO U3YYCHHS

9 IToaroToBKa K BBIMOJHEHHUIO J1a0. pabOThI JIONYCK K BBITTOJTHCHHIO 2,0
[ToAroToBKA K MPAKTUISCKOMY 3aHSATHIO IPOBEPKa JOMAITHETO 33/ IaHHUS 2,0

10 IToaroToBKa K MPaKTHYECKOMY 3aHSATHIO IPOBEPKA JOMAIIIHETO 3a/1aHHUs 2,0
PaboTa ¢ KOHCIIEKTOM JICKITHii, ¢ YYCOHUKOM 2,0

11 IToAroToBKa K KOJUIOKBHYMY KOJUIOKBHYM T10 MEXaHHKE 6,0
[TonroToBka K KOHTPOJIBHOU paboTe KOHTp. pad. 2,0
[ToAroToBKA K MPAKTUICCKOMY 3aHSTHIO IPOBEPKa JOMAITHETO 33/ IaHHUS 2,0

12 IToaroroBka KOHCIIEKTA 10 TEME JIJIs CAMO- IIPOBEPKa KOHCIIEKTa 2,0
CTOSATEIHHOTO U3YICHHUS

13 IToaroroBka k 3anmure J1ad. paboT OTYET, 3alliTa 2,0
[ToAroTOBKA K MPAKTUICCKOMY 3aHSATHIO MTPOBEpKa JOMAITHETO 3aIaHHUS 2,0
[ToAroToBKa K MPAaKTUYECKOMY 3aHSTHIO IPOBEpKa JOMAIIHETO 3aIaHUs 2,0

14 IToaroroBka KOHCIIEKTA IO TEME IS CAMO- MPOBEpPKa KOHCIIEKTa 2,0
CTOSATEIHHOTO U3YUCHHUS
[ToAroTOBKA K BBIITOJIHEHHUIO J1a0. pabOThI JIOITYCK K BBITIOJIHEHUTO 2,0

15 [ToAroTOBKA K MPAKTUIECKOMY 3aHSATHIO MIPOBEpKa JOMAITHETO 3aIaHHUS
[ToaroToBka KOHCIIEKTA IO TEME JIJIsSI CaMO- pOBEpKa KOHCTIEKTa 2,0
CTOSTEIIHLHOTO U3YICHHUS

16 [ToAroToBKa K MPAaKTUYECKOMY 3aHSATHIO IPOBEpKa JOMAIIHETO 33/1aHUs 2,0
PaboTa ¢ KOHCIEKTOM JIEKIIHA, C YUeOHUKOM 2,0

17 [ToAroToBKa K KOJUIOKBHYMY KOJJIOKBUYM 6,0
[ToxroroBka K 3ammre J1ad. padoT OTYET, 3aIl1Ta 2,0
[ToaroToBka K ”TOTOBOMY 3aHSITHIO 2,0

18 IToaroroBka KOHCHEKTA IO TEME JJIS CAMO- 2,0
CTOSTEIHHOTO U3YICHHUS

2 ceMecTp DOK3aMeH 36
[ToAroToBKa K MPAKTUYECKOMY 3aHSTHIO MIPOBEpKa JOMAIITHETO 33/ 1aHUS 1,0

5 [ToaroToBka K BBIMIOJHEHHUIO J1a0. paboThI JIOMYCK K BBIIOJHEHHIO 1,0
[ToaroToBka KOHCIIEKTA IO TEME JIJIsSL CaMO- MPOBEpPKa KOHCIIEKTa
CTOSTEIHHOTO U3YICHHUS
[ToAroTOBKA K MPAKTUIECKOMY 3aHSATHIO MTPOBEpKa JOMAITHETO 3aIaHHUS 1,0

3 [ToaroToBKa K BBINOJIHEHHIO J1a0. paboThI JIOITYCK K BBIIIOJIHEHUIO 1,0
PaboTa ¢ KOHCTIEKTOM JIEKIHil, C YUeOHUKOM

4 [ToaroroBka K 3ammure j1ad. padoT OTHYET, 3allliTa 1,0
[ToAroTOBKA K MPAKTUICCKOMY 3aHSATHIO MIPOBEPKa JOMAITHETO 3aIaHUS 1,0




PaboTa ¢ KOHCIEKTOM JICKIIUIA, C Y9eOHUKOM

[ToaroToBKa K BBINOJIHEHHIO J1a0. paboThI JIOIYCK K BBIIIOJIHEHUIO 1,0
5 [ToAroToBKa K MPAKTUIECKOMY 3aHSATHIO IPOBEPKa JOMAIITHETO 3a/1aHUs 1,0
PaboTa ¢ KOHCIIEKTOM JIEKIHH, C YIeOHUKOM
[ToAroTOBKA K MPAKTUIECKOMY 3aHSTHIO MIPOBEPKa JOMAITHETO 3aIaHHUS 1,0
6 IToaroToBKa K BBIMOJHEHHUIO J1a0. pabOThI JIONYCK K BBITTOJTHEHHIO 1,0
IToaroToBka KOHCIIEKTA 10 TEME JIJIs CaMo- MPOBEpPKa KOHCIIEKTa
CTOSITEIIBHOTO N3YYCHHS
[ToaroroBka K 3ammure j1ad. pador OTYET, 3aIUTa 1,0
7 IToAroToBKa K MPAKTUIECKOMY 3aHSATHIO IPOBEPKa JOMAIIIHETO 3a/1aHUS 1,0
PaboTa ¢ KOHCIIEKTOM JIEKIHH, C YIeOHHKOM
8 [ToAroToBKa K KOJUIOKBHYMY KOJUTIOKBUYM 2,0
IToaroroBka K KOHTPOJILHOM paboTe KOHTp. pao. 1,0
[ToAroTOBKA K MPAKTUIECKOMY 3aHSITHIO MIPOBEPKa JOMAITHETO 3aIaHHUS 1,0
9 IToAaroToBKa K BBIMOJHEHHUIO J1a0. pabOThI JIONYCK K BBITTOJTHCHHIO 1,0
PaboTa ¢ KOHCIIEKTOM JIEKIHA, C YIeOHUKOM
10 IToaroToBKa K MPAKTUYCCKOMY 3aHSTHIO IPOBEPKA JOMAIITHETO 3a/1aHHUs 1,0
[ToaroroBka K 3ammre J1ad. pador OTYET, 3aIIUTa 1,0
[ToAroTOBKA K MPAKTUICCKOMY 3aHSATHIO IPOBEPKa JOMAITHETO 33/ IaHHUS 1,0
11 IToAaroToBKa K BBIMOJHEHHUIO J1a0. paboThI JIONYCK K BBITTOJTHCHHIO 1,0
PaboTa ¢ KOHCIIEKTOM JIEKIIHiA, C YIeOHHUKOM
IToaroToBKa K MPaKTHYECKOMY 3aHSATHIO IPOBEPKA JOMAIITHETO 3a/1aHHUs 1,0
12 [ToaroroBka K BBIMOJHEHHUIO J1a0. paboThI JIOITYCK K BBITIOJHEHHIO 1,0
PaboTa ¢ KOHCIIEKTOM JICKIHi1, ¢ YYCOHMKOM
13 IToaroToBKa K MPaKTHYECKOMY 3aHSATHIO IPOBEPKA JOMAIITHETO 3a/1aHHs 1,0
[ToaroroBka K 3ammre J1ad. pador OTYET, 3aIIUTa 1,0
[ToAroToBKa K MPAaKTUYECKOMY 3aHSTHIO IPOBEpKa JOMAIIHETO 33/1aHUs 1,0
14 [ToaroToBka K BBIMOJHEHHUIO J1a0. paboThI JIOITYCK K BBITIOJTHEHHIO 1,0
PaboTa ¢ KOHCTIEKTOM JIEKIIHi1, C YUeOHMKOM
15 [ToaroroBka K BBIMOJHEHHUIO J1a0. pabOThI JIOITYCK K BBITIOJTHEHHIO 1,0
[ToAroToBKa K KOJUIOKBHYMY KOJUTOKBUYM 2,0
[ToaroroBka K 3amure j1ad. paboT OTHYET, 3alliTa 1,0
16 [ToAroTOBKA K MPAKTUIECKOMY 3aHSATHIO MTPOBEpKa JOMAITHETO 3a1aHHUS 1,0
[ToaroToBka KOHCIIEKTA IO TEME JIJIsS CaMO- IpPOBEpKa KOHCTIEKTa
CTOSATEIHHOTO N3YICHHSI
[ToAroToBKa K MPAaKTUYECKOMY 3aHSATHIO IPOBEpKa JOMAIIHETO 33/1aHUs 1,0
17 [ToaroroBka k 3amute J1a0. paboT OTYeT, 3aI1Ta 1,0
18 [ToaroroBka K ”TOTOBOMY 3aHSTHIO 2,0
3 cemecTp JK3aMeH 72
2 [ToAroToBKA K MPAKTUYECKOMY 3aHSTHIO MIPOBEpKa JOMAIITHETO 3aIaHUS 2,0
3 [ToAroTOBKA K BBITOJIHEHHUIO J1a0. pabOThHI JIOITYCK K BBITTOJIHEHUTO 2,0
[ToAroTOBKA K MPAKTUIECKOMY 3aHSATHIO MTPOBEpKa JOMAITHETO 3aIaHUS 2,0
[ToaroToBka KOHCIIEKTA IO TEME JIJIsSL CaMO- MPOBEpPKa KOHCIIEKTa 2,0
4 CTOSITEJIBHOTO U3YYEHHMSI
[ToAroToBKAa K MPAKTUYECKOMY 3aHSATHIO MIPOBEpKa JOMAIITHETO 33/ 1aHUS 2,0
[ToAroTOBKA K BBITOJIHEHHUIO J1a0. pabOThI JIOITYCK K BBITTOJIHEHUTO 2,0
5 [ToAroToBKA K MPAKTUYECKOMY 3aHSTHIO MIPOBEpKa JOMAIITHETO 33/ 1aHUS 2,0
PaboTa ¢ KOHCTIEKTOM JIEKIHil, C yUeOHUKOM
[TonroToBKa K KOHTPOJIBHOU paboTe KOHTpOJIbHasi paboTa 2,0
6 [ToaroToBka KOHCIIEKTA IO TEME JIJIsi CaMO- KOJUIOKBUYM 6.0
)

CTOATCIIBHOI'O M3YUYCHUS, K KOJUIOKBUYMY




7 [ToaroroBka Kk 3amnuTe J1ad. paboT OTYET, 3allnuTa 2,0
[ToAroToBKa K MPAKTUIECKOMY 3aHSTHIO MIPOBEpKa JOMAITHETO 3aIaHUS 2,0
8 [ToAroToBKa K MPAKTUIECKOMY 3aHSATHIO IPOBEPKa JOMAIITHETO 3a/1aHUs 2,0
PaboTa ¢ KOHCIIEKTOM JICKITHii, C YYSOHUKOM 2,0
9 [ToAroToBKA K BBIMOJIHEHUIO J1a0. paboThI JIONYCK K BBITTOJTHEHUIO 2,0
[ToAroToBKa K MPAKTUIECKOMY 3aHSATHIO IPOBEPKa JOMAIITHETO 3a/1aHUS 2,0
10 [ToAroTOBKA K MPAKTUYECKOMY 3aHSATHIO MIPOBEPKa JOMAITHETO 3aIaHHUS 2,0
PaboTa ¢ KOHCIEKTOM JICKIIUH, C Y9eOHUKOM 2,0
11 [ToaroToBKA K BBIIIOJIHEHHUIO J1a0. pabOoThI JIONYCK K BBITTOJTHEHUIO 2,0
[ToAroToBKa K MPAKTHIECKOMY 3aHSATHIO IPOBEPKa JOMAIITHETO 3a/1aHHUS 2,0
12 [ToAroToBKA K MPAKTUYECKOMY 3aHSATHIO MIPOBEPKa JOMAITHETO 3aIaHHUS 2,0
PaboTa ¢ KOHCIIEKTOM JICKITHi, ¢ YUSOHUKOM 2,0
13 [ToaroroBka k 3anuTe J1ad. paboT OTYET, 3allluTa 2,0
[ToAroToOBKA K MPAKTUIECKOMY 3aHSITHIO MIPOBEpKa JOMAITHETO 3aIaHHUS 2,0
14 IToaroToBKa K MPaKTHYECKOMY 3aHSATHIO IPOBEPKA JOMAIITHETO 3a1aHUs 2,0
PaboTa ¢ KOHCIIEKTOM JICKITHii, C YYCOHUKOM 2,0
15 IToAaroToBKa K BBIMOJHEHHUIO J1a0. pabOThI JIONYCK K BBITTOJTHCHHIO 2,0
IToaroToBKa K MPaKTHYECKOMY 3aHSATHIO IPOBEPKA JOMAIITHETO 3a/1aHHUs 2,0
[ToaroToBKa KOHCIIEKTA IO TEME JIJIS CaMO- IPOBEpPKa KOHCIICKTa 2,0
16 CTOSITEILHOIO U3YYCHHSI
[ToaroroBka K KOHTPOJIBHOU paboTe KOHTpOJIbHas paboTa
IToaroToBKa K KOJUIOKBHYMY 6,0
17 [ToAroToBKA K MPAKTUICCKOMY 3aHSTHIO IPOBEPKa JOMAITHETO 33/ IaHHUS 2,0
IToaroroBka k 3anure J1ad. paboT OTYET, 3allliTa 2,0
18 PaboTa ¢ KOHCIIEKTOM JICKIIHHA, C Y9eOHUKOM 2,0

6. IPUMEPHASI TEMATUKA KYPCOBBIX IIPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cootBercTBHY € Y4EOHBIM IJIAHOM OCBOCHHE JUCLHMILIMHBI HE IPETyCMAaTPUBAET BBIIIOJHEHUE
KypCOBOI'O IpoeKTa (paboThl) UM KOHTPOJIBHOU PabOTHI.

KoHnTpoibHbIe paboThl MPOBOJATCS B paMKaX TEKYIIET0 KOHTPOJIS 32 X0A0M (JOPMUPOBAHUS KOM-
MIETEHIIUH.

7. OHEHOYHBIE MATEPHUAJIBI JJIS1 INPOBEJAEHUA TEKYIIEI'O KOHTPOJIA
YCIHHEBAEMOCTHU U ITPOMEXYTOYHOU ATTECTAIIMH ITO JUCIUAIIJIMHE

7.1. Onucanue moka3arteseili 1 KpUuTepueB OLCHUBAHMSA KOMIETEHIHII Ha Pa3jMYHbIX 3Ta-
nax ux ¢popMUpOBaHMS, ONIMCAHME IIKAJ OLeHUBAHUS

KoneuyHbIMU pe3ynbTaTaMu OCBOCHHS IPOTPaMMBbl AUCIUILTUHBI SBISIFOTCS C(hOPMHUPOBAHHBIE KO-
THUTHUBHBIE IECKPUIITOPBI «3HATHY», KYMETHY, «BIIAJIETh», PACIMUCAHHBIE MO OTIECIbHBIM KOMIIETECHIIHUSM.
@opMUPOBAHHE ITUX AECKPUNTOPOB MPOUCXOJUT B TCUCHHE U3YUYEHUS JUCUUIUIMHBI [0 3TanaM B paM-
Kax pa3INYyHOTrO BHJIA 3aHATUN M CAMOCTOSATEIHHON PaOOTHI.

Otanbl GOPMUPOBAHKS KOMIIETEHITAN:

- HaYaJIbHBIN — Ha TOM dTarne (GOpPMHUPYIOTCS 3HAHWEBbIE U MHCTPYMEHTAIBHBIE OCHOBBI KOMIIE-
TEHIINH, OCBAUBAIOTCS OCHOBHBIE KaTteropud, (hopmMupyroTcs 6a3oBbie yMeHus. CTyA€HT BOCTIPOU3BOIUAT
TEPMHHBI, PAKThI, METOJIbI, TOHSITHS, TPUHIIUAIILI U TIPaBUJIA; PelIaeT yuyeOHbIe 3aauu o 00pasiy;

- OCHOBHOW A3Tam — 3HaHHWSA, YMEHHS, HaBBIKH, oOecreunBaroniie GopMupoBaHue KOMIETEHITUH,
3HAYUTEIBHO COBEPIIEHCTBYIOTCS, HO €IlE HE TOCTUTal0T UTOTrOBBIX 3HaueHuil. Ha aTom arame cryaeHt
OCBaMBaeT aHAIMTHYECKHUE JIEUCTBHS C MPEIMETHBIMU 3HAHUSIMU 110 TUCIUIUINHE, CIIOCOOEH CaMOCTOsI-



TEJIBHO peuiaTh yueOHbIe 3a7jaur, BHOCS KOPPEKTUBBI B AITOPUTM JEHCTBUM, OCYLIECTBIISAS KOPPEKIIUIO
B X0JI¢ pa0OThI, IEPEHOCUT 3HAHUS 1 YMEHUS HA HOBBIC YCIIOBUS,

- SaBepI_HaI-OH_IHﬁ OTall — Ha 3TOM 3Tall€ CTYACHT OJOCTHUIa€T UTOT'OBBIX IoKa3aTejieil 1Mo 3asBICHHON

KOMIICTCHIIUMH, TO €CTh OCBAUBACT BCCh HGOGXOHHMBIﬁ 00BeM 3H3HPII>1, OBJIaZICBACT BCCMU YMCHUSIMU U
HaBBIKaMH B cq)epe 3asIBJICHHOM KOMIICTCHIIUU. OH crmoco0eH HCI0aL30BaTh JTH 3HaHUA, YMCHHI,
HAaBLIKU IIPU PCIICHUU 3aaa4 MMOBBINICHHOMN CIIOKHOCTH U B HCCTAaHAAPTHBIX YCIIOBUAX.

OTansl (bOpMHpOBaHI/IH KOMHCTGHHI/II;'I PEAIN3YIOTCA B XO4€ OCBOCHHA AWCHUILIMHBI, UYTO OTpPaXKEe-

HO B paboyeil nmporpamMme TUCUUILIUHBI «Duzukay.

7.2. le/l OCBOCHHH Oﬁy‘lalOIIIl/IMCﬂ JUCHHUILIMHBI «PU3nKa» NPpEeAYyCMOTPEHbI CJICAYIOLIHNE
OLICHOYHBbIC MCPONIPUATHA:

7.2.1

KoHTpoJibHbIe BONPOCHI U 3a1aHUsI

Hcnonb3yembie (OpMBI TEKYIIETO KOHTPOJIS:
— KOJUIOKBUYMBI;
— KOHTpOJIbHBIE PaOOTHI;
pedepar;
— TOArOTOBKA OTYETA U 3aIMTA BHINOJIHEHHBIX Ja00PAaTOPHBIX paldoT.

7.2.2

TeMbl MUCbMEHHBIX paﬁoT HJIH KOMIIBIOTEPHOI'0 TECTUPOBAHUA

1 cemecTp

KOHTpOJ’IBHaH pa60Ta HJIM KOJUJIOKBHUYM I10 TCMC «MexaHuKa

KonTtposnpHas paboTa MM KOJUIOKBUYM 110 TeMe «Moutekyiisipaas (GU3rMKa U TEPMOAMHAMHUKAY

[TosrydyeHue gonycka, BHIIOJHEHUE U 3alllMTa JIA0OpaTOPHBIX paboT

DK3aMeH

2 cemecTp

KonTponbHast paboTa MM KOJJIOKBUYM I10 TeME « DIEKTPOCTATHKA M IMTOCTOSTHHBIA TOK)

KOHTpOJ’IBHaSI pa60Ta HJIN KOJUIOKBHUYM I10 TCME «MarsueTusm» u ((3HeKTpOMal"HI/ITHBIe KoJeOa-
HU»

[TomyyeHue A0IycKa, BHITOJHEHHUE M 3aIUTa JJA0OPATOPHBIX pabOT

DK3aMeH

3 cemecTp

KonTtponbHas pabora 1M KOJUIOKBUYM 10 TeMe «BoiaHoBas onTuka

KOHTpOJ’IBHaH pa60Ta HJIM KOJUIOKBHUYM I10 TCME «KBanToBas (1)1431/11(3»

[TomyyeHue A0IyCcKa, BHITOJIHEHHUE M 3aIUTa JJA0OPATOPHBIX pabOT

PedepaTr no remaruke, kacaroleiicsi OCHOBHBIX JOCTHXKEHUN (PHU3MUECKON HAYKU U UX MTPaKTH-
YECKUX IPUMEHEHUH.
Tembl pedepaToB mpeacTaBICHBl B paboyeit mporpaMme TUCIHUILIMHBIL.

DK3aMeH

7.3. Buabl 1esiTeIbHOCTH 00y4aI0IIerocsi Ha Pa3JINYHbIX ITanax GopMUpPoOBaHUSA KOMIETEH-
1107071

Kommne- PesyabTaThl 00ydyeHus, xapakTepusywomue | Buabl geTeJJbHOCTH 00y4aromierocsi u
TEeHU M cpopMHpPOBAHHOCTH KOMIIETEHIIUH ransl GOPMHUPOBAHUS KOMIIETCHIIM I

OIIK-4 PUU MEXaHUYECKHX KojeOaHUM U BOJIH, MO- MOJIHEHHE W OTYETHOCTh MO Jiabopa-

3HaTh:
— OCHOBHBIC 3aKOHBI MeXaHI/IKI/I, OCHOBEI T€O- - 1 CeMeCTpI TeKYIIIaH arTTecTanusia (BI)I-

JeKYJISIPHOM (PUBHMKU U TEPMOAUHAMUKH, TOPHBIM paboTaM, KOHTpOJIbHasl pabo-
Ta WIN KOJJIOKBUYM IO MEXaHHKE,




— OCHOBBI TECOPHUHU DJICKTPOMArHECTU3MA,

— OCHOBBI OIITHKH, (1)I/ISI/IKI/I TBEPAOTO TCIa U

KBaHTOBOH (PH3UKH;

¢buznveckue sBiIeHUS ¥ 3PPEKThI, UCTIONIb-
3yeMble IpH oOecriedeHn HHPOPMaIIHOH-
HOM 0€30I1aCHOCTH TEJIEKOMMYHHUKAIIMOH-
HBIX CHCTEM

KOHTPOJIbHAsI pad0oTa WIIH KOJUIOKBHYM
10 MOJICKYJISIpHOU (PU3HMKE U TEPMOIH-
HaMHKe);

— 2 ceMecTp: TeKyIias artectanus (BbI-
MOJIHEHUE W OTYETHOCTh MO Jiabopa-
TOPHBIM paboTaM, KOHTPOJbHAsI pado-
Ta WIN KOJUIOKBUYM IO 3JICKTPOCTATHU-
K€ M TIOCTOSIHHOMY TOKY, KOHTPOJIbHAs
paboTa WIM KOJUIOKBUYM IO MAarHe-
TU3MY);

— 3 ceMecTp: TeKymias artecTtanus (BbI-
MOJIHEHUE W OTYETHOCTh MO Jiabopa-
TOPHBIM paboTaM, KOHTPOJbHAsI pado-
Ta WJIM KOJUIOKBUYM TI0 BOJHOBOH OII-
TUKE, KOHTpPOJIbHAs paboTa WM KOJI-
JIOKBHYM I10 KBaHTOBOM (hU3HKE;

- 1,2, 3 cemectpnl

YMmeTs:

1,2, 3 cemecTpsl:

— CTPOUTb MaTeMAaTHYECKHE MOJICTH (hU3HYEC-
CKHX SIBJICHHI U IIPOLIECCOB;
— pGIHaTI) THUIIOBBIC HpI/IKJIaIIHI)IC (1)I/ISI/IT-IGCKI/I€

pelIeHne CTAaHJAPTHBIX W MPHKIAIHBIX
(bu3myecKux
3a/la4 Ha AyJAUTOPHBIX MPAKTUYCCKUX 3a-

3ajlauy;

aHAJIM3UPOBATh U NIPUMEHSTH (PU3NYECKHE
ABJIEHUS U 3PPEKTHI I pelIeHus IPaKTH-
YeCKUX 3a/1a4 o0ecrieueHust nHOopMaluoH-

HATUSAX, BBIIIOJHEHUE JOMAIIHUX 3a/laHUM,
HOJrOTOBKAa K KOHTPOJIbHBIM paboTaM H
(UIM) KOJIJIOKBUyMaM W aTTecTauus IO
HUM, ITIOATOTOBKA K ITPOMEKYTOYHOM aTTe-

HOM 0€30IaCHOCTH CTallur U IPpOMCIKKYTOUHAs aTTCCTAllUA

Bnanets: 1,2, 3 ceMecTpsI:

— METOJIaMH TEOPETHUYECKOTO UCCIIeIOBaHusl |— pabora ¢ yueOHMKOM, paboTa HaJ JeK-
bu3NYECKUX SBICHUHN U MPOIIECCOB; [IUOHHBIM MaTEpPUATIOM;

— HaBBIKaMU MPOBEACHHS (PU3MUECKOTO OKC- |— BBINOJIHEHHE JIaODOpaTOpPHBIX paboT B
NepuMeHTa U 00pabOTKH ero pe3yIbTaToB COOTBETCTBUU C TpapuKoM, MpPeI0-

JKEHHBIM B pabodeil mporpamMme nauc-

OUINIMHEL «DU3HKaY

7.4. Borpochl 11 0IyCKa K BBINOJHEHUIO J1a00paTOPHBIX padoT:

— llenb paboThL.
— Kakoe sBnenue uzyqaercst B pabore?
— Kakwne 3aK0HBI OIMCHIBAIOT ATO SIBIICHHE?
— Kakune pusnyecknue BeTUUUHBI PU BBHITTOJHEHUH JTA00PATOPHON PabOThI H3MEPSIOTCS M KAKHe
MoJJIeKaT pacuery?
— Ilopsaok BeIMOTHEHUS PAOOTHI.
— Meroauka npoBeneHus: U3MEPEHUN.
— Onucanue 3KCNEPUMEHTAIBHON YCTAaHOBKH.
[Tocne Gecensl mpenogaBaTeIh MPUHUMAET PEIICHUE O TOMYCKE/HEIOMYCKE K BBITIOTHEHHUIO J1a00-
paTopHOii paboTHI.
UToOb!I OBITH AOMYIIEHHBIM K BHIIOTHEHUIO PA0OTHI CTYACHT JOKEH OTBETHTH Ha BCE TH BOIPO-
CHL.



7.5.

7.5.

Juist 3aiuThI JIa00OPaTOPHBIX pad0T HEOOXOAMMO:

1. B terpanu ans mabopaTOpHBIX pabOT BHIIOIHUTH 00pabOTKY pe3ybTaTOB U3MEPEHUI B CO-

OTBECTCTBHHU C <<3aHaHI/I${MI/I», IIPUBCACHHBIMHA B ((MGTO,Z[I/I‘IGCKI/IX YKa3aHUuAX».

7.5.2. IlogroToBUTH OTBETHI HAa BOMPOCHI:

oInucaTh HabJII0AAEMOE SIBJICHUE;

yKa3aTb HEOOXOJMMBbIE YCIOBHS JUI1 BOSHUKHOBEHUS U HAOIIOACHUS SIBICHUS;

OOBSICHUTH SIBIIGHUE COTJIACHO TOW WJIM MHOU TEOpHH;

IIPUBECTH NPUMEPBI HAONIIOIEHUS 3TOTO SIBJICHUS B IPUPOJIE U IPUMEPHI IPUMEHEHHUS B TEX-
HUKE;

(bu3n4ecKoil BETUUNHBL:

Ha3BaTh UCIIOJIb3yeMble (PU3UUECKHE BETUUNHBI;

yKa3aTh CBOMCTBO (KayeCcTBO), KOJIMYECTBEHHOW MEpPOH KOTOPOIo SIBJSETCS KaXKaas U3 BEllU-
YUH;

chopMynHpoBaTh GUINIECKUN CMBICT BEIINYHH;

yKa3aThb €JUHULY U3MEPEeHUs (PU3NUECKUX BEJIMYNH;

Ha3BaTh MaTEMAaTUYECKHUE CIIOCOOBI pacyeTa U HKCIEPUMEHTAIbHbIE METO/bl ONpeAeTIeHUs
BEJINYUHBI;

cOpMyITHPOBATh COOTBETCTBYIONIMH (PU3MUYECKHIA 3aKOH M 3alMCcaTh €r0 B aHATUTHYECKOM
BUJIE;

yKa3aTh IPUUUHBI PACXO0XKIEHUS TEOPUH C IKCIIEPUMEHTOM.

OTBETUTH HE MEHEE, YEM Ha JIBA BOIIPOCA U3 YETHIPEX MPEIJIOKEHHBIX.

Pe3ynbTaThl 3alIMTHl OLIEHUBAIOTCS 110 JBYXOAJIBHOM cUCTEME: «3a4€Ty», «He3au€T». [Ipu oTBeTe

Ha 50% BoOIpoOCOB u OoJiee U3 MPEICTaBICHHBIX, JabopaTopHas padoTa CUUTASTCS BBHITOJHEHHON H 3a-

YTEHHOH.

7.6. B TeueHue cemecTpa NPOBOJATCS NMCbMEHHbIE KOHTPOJIbHBIE PA00ThI (TEKYIIMii KOH-
TPOJIb) B TPAJULIMOHHOMN (pOpME UITH 3JIeKTPOHHBbIE KOJJIOKBHYMBI.

Pe3ynbTaThl 3TUX OLIEHOYHBIX MEPONPUATHUN OLIEHUBAIOTCS 110 YEThIpeX0alIbHOM cucTeMe: «OT-

JIMYHO», «XOPOII0», KyAOBJICTBOPUTCIIEHO», KHCYAOBJICTBOPUTCIBHO).

Kpurepun HeynoBJeTrBopu-
purep OT1iu4HO Xopouo Ya0oB1eTBOPUTEIBHO y P
OllcHUBaHHUS TeJIBHO
Tect Bremmonrenune |Brimonnenne tecrta|Brinonuenne tecta Ha|B Tecte menee 50%
TecTa Ha 75- Ha 65- 75% 50- 65% MIPABWIIBHBIX OTBE-
100% TOB
Pemenue cran- 3anauu peuie- | [Ipoagemonctpupo- | IlponemoncrpupoBan
JTApPTHBIX U TIPH- HBI B TIOJTHOM | BaH BEPHBIM X0/ | BEpHBIN X0 pelieHus
KIIAOHBIX 3a1ay o0beMe U T0- | pelIeHust BCceX, HO |B OOJIBIIMHCTBE 33714,
3aga4u HE PEIIeHbI
JyYeHBI BEpP- | HE MOJyYeH Bep- MIPU 3TOM OOJIbIIIAS
HBIE€ OTBETHI | HBIII OTBET BO BCEX | 4acTh 3a7a4d HE HOBeE-
3ajgagax JI€Ha 10 KOHIIa

[Tocrne BBIMONHEHNUHN JIEKTPOHHOTO KOJUTIOKBUYMa 00yJaromuiics Ha 3KpaHe MOHUTOPA YBUIAUT
OJIHY M3 YETBIPEX 3aIHUCEN:

—  «Ot1auaHON;
—  «Xopouoy;



—  «YIOBJIETBOPUTEIBHOY;
— «Kngem Bac cuoBay.
[Ipu mosrydeHnu oneHOK «OTIMIHOY», « XOPOIIO», «Y TOBIECTBOPUTEIHHOY» 00YJAFOIITHICS TTPOIIETT

OTOT 9Tall aTTCCTAalNH.

7.7. IlpumepHblie TeMbl pedepaToB (3 cemecTp)

CryneHT MOKeT BBIOpaTh TEMY U3 MPEATIaraeMoro CIMucKa, JIN00 MpeayIoKUTh HHTEPECYIOUIYIO
€ro TeMy.

1. ®dynagameHTanbHbIE B3aUMOACHCTBHUS.

HeiitpuHo u ero perucrpanus.
TepmosiaepHslii koten B Heapax ColHia U npobaemMa COJIHEYHBIX HEUTPUHO.
KBapku B spax.
TepMosiiepHbIi CUHTES.
S nepHb1il peaktop.
CHHXPOTPOHHOE U3ITyYEHHUE.
Pu3nYECKUE CBOKCTBA IJ1a3MBbl.

© o N AW

. DKCTpeMalbHbIE COCTOSIHUS BEIIECTBA.

10 AktyanbHble Bonpochl ¢puzuku ConHIa.

11. Kocmuueckue JTydH.

12. JIBo¥iHBIC 3BE3IBI.

13. YepHble IbIPHIL.

14. OBomronus BeenenHoil.

15. ®usnKa raJlakTUK U TATAKTUYECKUX STEP.

16. KpucTamibl: yHUBEpCAIbHOCTh M UCKIIOUYUTEIEHOCTb.

17. Db dext mamsatu Gopmsl.

18. CBepXnpoBOAUMOCTb.

19. CepxrekyuecTs.

20. MarseTusMm — yHUBEPCAJIbHOE CBOUCTBO MaTEpPHH.

21. CerHeToaNeKTPHUYECTBO B KPUCTAILIAX.

22. dusnyecKue MPUHITUITBI IEHCTBHS MOTYTIPOBOIHUKOBBIX TUOJIOB U X IIPUMEHEHHE.
23. dusnuecKue MPUHIUITBI IEHCTBHS MOTYTIPOBOHUKOBBIX TPAH3UCTOPOB U X IPUMEHEHHE.
24. HaHOCTPYKTYpbI 1 HAHOTEXHOJIOTHH

25. JlazepHast TEXHUKA M TEXHOJIOTHH.

26. )Kukne KpuCTalIbl M UX TPUMEHEHHE.

27. ATOMHBIE 3JI€KTPOCTAHIIHH.

28. CoHEeUHBIE HJIEMEHTHI, COTHEYHBIE OaTapeu.

7.8. ITanm NpoMeKyTOYHOT0 KOHTPOJISA 3HAHMIA
[Ipenycmorpen kKoHTpoIb B popme dx3ameHoB (1, 2 u 3 cemecTpsl).

JIK3aMeH MMPOBOIUTCS B OJHOU U3 ABYX (HOpM:

— 1o Ouneram B TecToBOU popme u3 12 3amaHuii, COCTaBIEHHBIX MPENOIaBaTeIeM Ha OCHO-
BaHWM cHeNUUKAINN MPOMEKYTOUYHOW arrectaniun w3 EauHONW 0a3bl OIEHOYHBIX
cpenctB, GopMHpPYyEeMO U TOCTOSIHHO OOHOBisieMoil kadenpoit ¢dusuku BI'TY, B aToM
ClIy4yae MpOBEPKY OCYIIECTBIISET MPENoAaBaTeNb;



— B (opMe 3IIEeKTPOHHOTO TecTupoBaHus Ha iatdpopme Moodle ¢ ucrmonp3oBanueM TeCTO-
BBIX 3aJJaHUI, KOMIUIEKTYEMbIX aBTOMAaTHYECKU IMyTEM CIy4daiiHOW BBIOOpKH 12 TeCTOBBIX
3aganuii u3 EnuHol 6a3bl OIEHOYHBIX CPEACTB, (POPMHUPYEMOM U IOCTOSTHHO OOHOBIIIEMON
kadenpoit pusuku BI'TY, B 3TOM citydae MpoBOAUTCS aBTOMAaTU3UPOBAHHAS ITPOBEPKA.
Bepcusi 0a3bl OLIEHOUHBIX CpeACTB Ha OyMa)XHOM HOCUTENE yKa3zaHa B IepeuyHe Y4yeOHO-
Meroandeckux pazpadotok moa N 8.1.3.3, anexrponnas Bepcus npeacrasiena B OUOC BI'TY.
KouTponbHO-u3MepuTensHble MaTepuanbl OPMUPYIOTCS B COOTBETCTBUU C MPEACTABICHHON HU-
xKe crernuduranmen.

Ha BbIMOIHEHHE TECTOBBIX 3aJaHH OTBOJUTCS | aCTPOHOMHMYECKHI Yac HE3aBUCHUMO OT CIocoba
MIPOBE/ICHUS SK3aMCHA.

PesynbraT TecTpoBaHus GOPMHPYETCS B pe3yJIbTaTe MOACUETa KOJIMUECTBA OAIOB 3a IPaBUIBHO
BBINOJIHEHHBIE 3aJaHMs. 3a KaXkI0€ MPaBHILHO BBIINOIHEHHOE 3aJaHUe OOydaroImuiics mojiydaer I
Oa1. MUHUMAIbHOE KOJIMYECTBO OAJIIOB, MOATBEPIKIAAIOIIEE YCIEIIHOE MPOXOXKIACHHE TECTUPOBAHUS,
cocraBisieT 5 6amtoB. COOTBETCTBHME HAOPAHHBIX OAJIJIOB M aTTECTAI[MOHHBIX OICHOK MPEJCTABICHO B
TalIIuIIE.

banner, Habpan-
Hble  oO0y4aro-
9-12 7-9 5-7 0-5
IUMCSl TIpU Te-
CTHPOBAaHUU
OneHka
«OTJIIMYHOY «XOpOIIO» | «YAOBIETBOPUTEIBHO» | «HEYIOBICTBOPUTEIHLHO

Pe3ynbTaT TeCTMpOBaHUS MO YEThIpeXOAIBHON CUCTEME: «OTIMYHO», «XOPOLIO», «yIOBIETBOPH-
TEJIbHO», «HEYIOBIETBOPUTEIBHO» OTPAXAaeTCsd B ATTECTALMOHHON BEJOMOCTH M B 3a4E€THON KHMIKKE
oOyuJarolerocsi B JIEHb 3aBEPIICHUS TECTUPOBAHUS.

PesynbraTsl mobenurenel U MpU3epoB CTYAEHUYECKON OJUMIIMA/bI M0 (pU3KMKe, OCBAaUBAIOLINX 00-
pa3oBaTelIbHbIE MPOrpaMMBbl BBICIIETO 0Opa3zoBaHus, peanusyemble B BI'TY, 3acuurtsiBatoTcs B Kade-
CTBE OIIEHKH "OTJINYHO" B MEPUO/I TPOMEKYTOUHOM aTTEeCTallMd Ha COOTBETCTBYIOIIEM dTAIe U3yUCHUS
JUCHUIUINHBI « DU3UKay.

7.9. OO0pa3ubl KOHTPOJIbHO-U3MEPUTEIBHBIX MATEPHAJIOB

1 cemecTp
KonTposbHas padora nmo reme «MexaHuKa»
Bapuanr 1
1. JlBwxeHHe MaTepHaTbHON TOUKH 3a4aH0 ypasHeHHeM I(t)=i(A+Bt?)+jCt, rmie A==10 m, B=—5

m/c?, C=10 m/c. HauepTuth Tpaektopuio Touku. Haiitu Beipaxenus V(t) u a(t). Jns MomeHnTa
BpeMeHH t=1 ¢ BBIUMCIUTE: 1) MOIyJIb CKOPOCTH |V| ; 2) MOIYJIb YCKOpeHus [a|; 3) MOyJb TaH-
TeHIIMAJIBHOTO YCKOPEHHMS |a ¢ |; 4) MOTyJTb HOPMAIBHOTO YCKOPEHUS [an|.

2. Koneco aBTomammHbl Bpaniaercs paBHOyckopeHHo. CaenaB N=50 moiHbsIX 000pOTOB, OHO H3-
MEHHMIIO YacTOTy BpameHus oT N1=4 ¢! 1o N;==6 c'. OnpesenuTh YrII0BOE YCKOPEHHE ¢ KONeca.

3. Ilapuk maccoit m=100 r ymai ¢ BBICOTEI N=2,5 M Ha TOPU30HTAILHYIO TUIUTY, Macca KOTOPO
MHOT0 0OJIbIIIE MacChl IIAPUKa, U OTCKOYHI OT Hee BBepX. CunTas yaap aOCONIOTHO YIIPYTUM,
ONPEIEIUTh UMITYJIBC p, TIOTYYEHHBIN IIITUTOMN.




['py3uK, MpUBSI3aHHBIN K IHYpY LiuHOM |=50 cM, omuChIBaeT OKPYKHOCTH B TOPU3OHTAIBHOM
mockoctu. Kakoif yron ¢ o6pasyer mHyp ¢ BEpTHKAIBIO, ECITH 4acToTa Bpaulenus N=1 ¢*?

Yepes 6510k, umeronuii ¢hopmy aucka, nepekuHyT mHyp. K KoHIaM IIHypa NpUBS3aid TPY3UKH
maccord M=100 r u m>=110 1. C Kakum yCKOpeHHeM a OyIyT ABUTAThCS TPY3HKH, €CIT Macca 11 OJ1oKa
pasHa 400 r? Tpenue npu BpaleHuH 0JIOKa HUYTOXKHO MaJIo.
OrnpenenuTh TMHEHHYIO0 CKOPOCTh V IIEHTpa IIapa, CKATHBILIErocs 0€3 CKOJILKEHUs C HAKIIOHHOM TII0C-
KOCTH BbIcoTOM h=I| M.

Bapuant 2
JIBr>keHre TOYKHM IO OKPYXKHOCTH paamycoM R=4 m 3ajgano ypaBHenuem ¢=A+ Bt+Ct?, rze

A=10 M, B=—2 wm/c, C=1 m/c?. HaiiTu TaHreHIHAIbHOE 4 r , HOPMATBHOE an U TIOIHOE @ YCKO-
pEeHUs TOUKM B MOMEHT BpeMeHu t=2c.

Jluck Bpamiaercs ¢ YrJIoBbIM ycKopeHHeM g=—2 pajg/c’. Ckonbko 060poToB N cienaer auck
IPY U3MEHEHHH 4acTOTHI BpamieHus oT M=240 mun * 10 N2=90 mun 1? Haiitu Bpems A t, B Te-
YEHUE KOTOPOI0 3TO MPOU30MIET.

[Mapuk maccoit M=300 r ynapuics 0 CTeHy ¥ OTCKO4YmI OT Hee. Onpenenuts umiyibe pl, mo-
Jy4EHHBIA CTEHOMW, €CIIM B TIOCICAHII MOMEHT IIepPeJI yAapoM Mapuk uMmel ckopoctsh VO=10 m/c,
HarnpaBIeHHYO 1o/ yriaoMm % =30° Kk MOBEpXHOCTU CTCHBL. Y Aap CUMTATh AOCOIOTHO YIIPYTHM.
['py3uK, IPUBSI3aHHBINA K HUTH JAIHHON |=1 M, OMUCHIBAET OKPYKHOCTh B TOPU30HTAILHOM TLIOC-
koctu. Onpenenuts nepuoa T oOparienus, eciu HUTh OTKJIOHeHa Ha yroa ?=60° ot BepTukanm.
Yepes HenmoaBUkKHBINA 0710k Maccol T=0,2 KI MepeKUHYT LIHYpP, K KOHI[aM KOTOPOTO MOJABECHUIIU
rpy3sl Maccamu m1=0,3 kr 1 m2=0,5 kr. Onpeaenuts cuibl HaTsDKeHUs T1 u T2 mmHypa mo o6e
CTOPOHBI 0JIOKa BO BpeMsi IBHKEHUS TPY30B, €ClIM Macca 0JI0Ka paBHOMEPHO pacipe/esieHa 1o
obony.

Ckonpko BpeMeHH t OyeT CKaThIBaThcs 0€3 CKOJIbKEHUSI 00pyd ¢ HAKJIOHHOM MIOCKOCTH AJU-
HOM 1=2 M u BBIcOTOM h=10 cM?

KonTtposabHnas pa6ora no reme «MosekyasipHasi puznka u TepMOIMHAMUHKA)
Bapuanr 1

B 6amione BMectuMocThio V=5 11 HaxoauTces a3zor Maccoit m=17,5 r. Onpenenuts KOHLIEHTpa-
LU0 7 MOJIEKYJT a30Ta B OaJUIOHE.

[Tpu xaxoit Temneparype 7' cpeiHss KBaJpaTUYHas CKOPOCTh aTOMOB I'ellisl CTAaHET paBHOM BTO-
poit kKocMuYeckoi ckopocT 32=11,2 km/c?

KakoBsI y/ieipHbBIE TETIIOEMKOCTH Cy M Cp CMECH Ta30B, COZIepIKaIIel Kuciaopoa maccoid m=10 r
u a30T Maccoit m=20 r?

A3sot, 3aaumaBiuit 0066em Vi1=10 1 mox nasnennem P1=0,2 MIla, n3oTepMuvecKu pacmpuics
1o oovema V=28 1. Onpenenuts paboTy A pacmIMpeHus raza 1 KOJIW4ecTBO TEIIOTh Q, moiy-
YEHHOE T'a30M.

B pesynbrate kpyroBoro nporecca ra3 cosepiui padoty 4=1 [k u nepean oxJaJAUTENO KO-
mudectBo TertoTeiQ2=4,2 JIx. Onpenenuts Tepmudeckuii KIT/ n nukia.

Bapwuant 2
OnpenenuTh KOJIMYECTBO BELIECTBA V BOJOPOJIA, 3AMOJHSAIOLIETO COCYA BMECTUMOCThIO V=3 11,
ecJIi KOHIIEHTPAIMs /# MOJIEKyJI Ta3a B cocye pasHa 2-10%8 v,
[Tpu kakoit Temneparype 7 MOJEKYJbl KHCIOPOAA UMEIOT TaKylo K€ CPeJHIOI KBAJPaTHYHYIO
CKOpOCTh <Y, KaK MOJIEKYJIbI BOiopoia pu Temmeparype T1=100 K?
Onpenenuts yaenpbHy0 TEIIOEMKOCTh ¢y CMECH Ta30B, coqeprkariei V1=5 11 Bogopoaa u V=3 i
renus. ['a3pl HAXOAATCS IPU OIMHAKOBBIX YCIIOBHUSX.
[pu M30TEepMHUYECKOM PACIIMPEHUH KUCIOPO/a, COACPIKABIIETO KOJMYECTBO BemecTa v=| MoJb
u umesiiero temneparypy 7=300 K, ra3zy 6su10 nepenano xonuuectBo Termiorel Q=2 x/[x. Bo
CKOJIBKO pa3 yBenu4uiics o0beM raza?
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CoBepiniasi 3aMKHYTBIH MPOIIECC, Ta3 TOJYyYHII OT HarpeBarTessi KOJIMIecTBO TeroThl Q1=4 kJk.
Omnpenenutsd paboTy 4 raza npu NpOTEKaHUU IKKIA, eciu ero tepmudeckuit KI1/] n=0,1.

Bonpocs k ko10kBUHYMY Ne 1
[IpocTpaHcTBO U BpeMsi.
Kunematnyeckoe onucanue IBM>KeHUSA. MaTtepuanbHas TOYKa.
CKOpOCTh U yCKOPEHHE MPU MTOCTYNATEIbHOM JABUKEHUU.
Kunemaruka BpamareabHOro JBUKEHUS.
ITepsbriii 3akoH HeroToHA. HEpLMalibHBIE CUCTEMBI OTCUYETA. Macca U UMITYJIbC.
Bropoi1 3akoH HproTOHa Kak ypaBHeHUE ABUKEHUA. VIMITyIbC CHIIBL.
Tpetuii 3akon HetotoHa. KOHEYHOCTH CKOPOCTH pacpOCTPAHECHHS B3aUMOICHCTBUM.
3aKoH BceMUpHOro TAroreHus. Cuia TSKECTH U Bec Tela.
VYupyrue cunbl. Cyxoe U )KHAKOE TPEHHUE.
[lenTp Macc u nocTymnarTenbHOE ABMKEeHUE. TeopeMa o JBUKEHUH LIEHTpa Macc.
3aKOH COXpaHEHMsI UMITYJIbCA.
JIBHKEHHE Tl C IEPEMEHHONW MacCcoi. PeakTuBHOE IBUIKEHHE.
Pa6ora u moutHocTh. KuHeTnueckast sSHeprus 4acTUILIbL.
KoncepBarupuble cuibl. [loTeHnumanbHas sHeprus yactuubl B nosie. Cuibl U NMOTEHIMAIbHAS
SHEpIHUsl.
[TosnHas MexaHuyecKasi FHEPrusi. 3aKOH COXPaHEHUs MEXaHUYECKOM 3Hepruu cuctemsl. Bropas
KOCMHYECKasi CKOPOCTb.
O61edu3nueckuii 3aK0H COXpaHEHUsI SHEPTruu. BHyTpeHHss 3Heprusl.
MOMEHT CUIJIbl U MOMEHT UMITYJIbCA OTHOCUTEIBHO TOUKH.
YpaBHEeHHE MOMEHTOB. 3aKOH COXpPaHEHUsI MOMEHTA UMITYJIbCA.
MoMeHT uMITyJIbCa U MOMEHT CHJI OTHOCUTEIIbHO HEMOIBU>KHOM OCH.
MowmeHT nHepuuu. OCHOBHOE ypaBHEHUE IMHAMHUKH BpAaLaTEIbHOIO ABM)KEHUS BOKDPYI HEIO-
nBHkHOM ocH. Teopema ['toiirenca - Lreitnepa.
KuneTtnueckas sHeprust Bpamaromnierocs Teaa (0chb BpaleHHusl HENOBH)KHA).
Pabota BHEeIIHUX CUJI ITPU BpallleHUH TBEPAOIO Tela.
I'mpockommueckuii 3¢ ¢exr. [Ipeneccus rupockona.
Omnpenenenue MoyIoKeHNs EHTPa Macc OJHOPOIHOTO KOHYca BBICOTOM h 1 pagnycoM ocHOBa-
Hus R.
VYpaBHEHHE IBUKECHHS B HEMHEPLMAIBHON CUCTEME OTCUETA, ABUKYIIEECS IMOCTYIATENBHO.
Bpamaromumecs HCO.
[lenTpoberxHas cuiia uHepuuu u cuiia Kopuonuca. [lpuHnunn s3KkBUBaI€HTHOCTH.

Bonpocs! k kos1okBUYMY Ne 2

Kunemaruka rapMOHHMYECKOT0 KOJIeOaHusl.

MaremaTnueckuii 1 GU3NUIECKUN MATHUKU.

DHeprus rapMOHMYECKHUX KoyieOaHui.

CrnoxeHnue KonebaHuil, MpOUCXOIAIINX BI0JIb OJHOM NpsiMoil. buenus.
Crnosxenue Kose6aHui, MPOUCXOJAIIMX BO B3aUMHO-TIEPICHIUKYIISIPHBIX HAPaBIECHUSX.
3aryxatomue KonedaHus.

BrinyxneHHbie KoneGaHusl.

Pe3onanc.

Pacnipoctpanenue BosiH B ynpyroi cpeze. [IpoaonpHbIe 1 onepeyHbIe BOIHBI.
[TpononbHbIe U TONIepedHble BOMHBL. [1mockue u cepruueckue BOITHBI.
TpexMepHOE BOJIHOBOE ypaBHEHHE.

Wntepdepentiyst BonH. CTOsSUME BOJTHBI.

DOHeprusi BOJIHBI.

A dexr Honmuepa.

Hucnepcust BoaH. Pa3oBasi U rpynnoBas CKOPOCTH.



16. MuKpoCKOImMUIecKoe 1 MaKpOCKOITUUYECKOe OMMcaHue cucTemMbl. 3akoH Jlanbrona. MneanpHbIid
ra3. YpaBHEHHE COCTOSHUS.

17. OcHoBHOE ypaBHEHHUE MOJIEKYIIPHO-KMHETHYECKOU Teopuun. CpelHss SHEpTusl MOJIeKyibl. Du-
3UYECKUN CMBICII TEMITEPATyPHhI.

18. Cratuctuueckuii MmeTon uccieaoBanusi. Pacnpenenenne Makcpeia.

19. Cpennsist, cpeaHe-KBagpaTUUHAs M HanOoJIee BEPOSITHAS CKOPOCTH JIBUKECHHUS MOJICKYJL.

20. Pacnpenenenue bonbimana. bapomerpuueckas popmyna.

21. PaGota npy U3MEHEHUU COCTOSHUS UEalIbHOTO Ta3a.

22. BHyTpeHHss SHeprus uaeanbHoro rasa. [lepBoe Hayano TepMOIMHAMUKH.

23. Annabatudeckuii mpomecc. YpaBuenue Ilyaccona.

24. Knaccuueckas Teopus TEIUIOEMKOCTH UJI€aIbHbBIX [a30B.

25. Bropoe Hauano tepmoanHaMuku. OOpaTuMbie 1 HEOOpATHMBIE TTPOIIECCHI.

26. Iuxn Kapno.

27. DuTponus. 3aKOH BO3pacTaHUsl DHTPOIHUH.

28. Peanbuble Ta3bl. YpaBHeHune Ban-nep-Baanbca.

29. Nzorepmbl Ban-nep-Baansca. Kputnueckoe cocTosiHuE BeUecTBa.

30. BuyTpennss sHeprus peaibHoro ra3a. ekt [xoyns — TomcoHa.

KosnokBuyMm 1o teme «MexaHuka»

1. Touka M ABMKETCS MO CIIMPANH C MOCTOSHHOM MO BEIMYMHE CKOPOCTHIO B HANPABICHHUH, YKa3aH-
HOM cTpenkoi. [Ipu 3ToM Be1MumMHa HOPMAJIbHOTO YCKOPEHHUS. . .
1) yBenuuuBaeTtcs 2) paBHO HYIIIO
3) ymMeHbIIaeTcst 4. HEe U3MEHAETCS

2. W3BecTHA 3aBUCUMOCTH PaHyC-BEKTOPA YaCTHIIbI OT BpeMeHHu I (t). b

YcTaHOBUTE COOTBETCTBUE:! @opMmynbl: DuU3NYECKHUE BEIIUYUHBIL: -
A) dr 1) <V =
dt
- 2)V
B| & -
dt )V
B) r(ty)-1(t) 4)<V=
tz— 1)

3. 3aBHCHMOCTh KOOPAMHATHI OT BPEMEHHM JIi HEKOTOPOTO Tela OMUCHIBAETCA ypaBHEHHeM X=8t-t,
[Ipoekuust ckopoctu Tena Ha ock OX cTaHET paBHON HYJIIO B MOMEHT BPEMEHHU:
1)8c 2)4c 3)0c 4)3¢c

4. Touka HauYMHAET ABUTATHCA 110 OKPYKHOCTHU C YTJIOBBIM yCKOpeHUEM & ~t . Moayias HopManbHOTrO
yckopeHus Touku a, ~ t*. 3nauenue K pasno
N1 2)2 3)3 4) 4

5. K npyxuHe noJBeneHbl CBA3aHHbIE HUTHIO JBa OJUHAKOBBIX I'py3a Maccoiu
M. Hute, coenuusmonyto rpy3bl, nepexurat. C KakuM yCKOpEHHUEM Hauu-
HAET JIBUraThCsl BEPXHUH rpy3?

Dy 2)gl/2 3) 29 4)gl4 L

6. Temo maccel M = 1 Kr ¢BOOOLHO Mamaer ¢ BLICOTHL h = 5 M 0e3 HavyaIbHONI
CKOpPOCTH. MOIIHOCTh, pa3BUBaeMasi CHUJION TSHKECTH MPH yJaape O 3eMIIIO,

paBHa...

1) 25 Bt 2) 50 Bt 3) 100 Br  4) 150 Bt
7. ManeHbKHil mapuK, YKPEIJICHHBIM Ha HUTH, BpamiaeTcsi 0€3 TpeHHs B TO-
PU30HTAIBHOM IJIOCKOCTH BOKPYT OTBEpCTHS. [loaTArnBas HUTh, IPOJETYIO
4yepe3 OTBEPCTHUE, YKOPAYUBAIOT paauyc BpamieHusd. Kak npu 3Tom u3meHs- '
10TCs (PU3UYECKHEe BEJTMYMHBI:




10.

11.

12.

1.

Y cTaHOBHUTE COOTBETCTBUE:

A) MOMEHT CHWJIbI, IENCTBYIOIIMNA Ha IIAPUK, OTHOCUTEIBHO TOUKH O
b) MoMeHT umnysbca mapuka OTHOCUTENbHO TOUKH O

B) kunernyeckas 3Heprus

W3meHnenns:

1) yBennuuBaercs

2) yMEHbIIIaeTCs
3) HE U3MEHSETCS M
OnHOpOAHBIN ATUCK MaccOo M PUBOUTCS BO BpallleHUE pa3MaThIBAIOIICHCS
HUTBIO C TPY30M Maccoi M. YCKOpeHHE rpy3a paBHO
1) 2mgR/(m + M) 2) mgR/(m+ M) “m
3) mgR/M 4) 2mg/ (M +2m)R)
[Tap panuycom R Bpariaercs ¢ yrioBoi CKOPOCTBIO ( BOKPYT OCH, MPOXOSIICH uepe3 ero
ueHTp. YToObl yBENIUYUTH YIIOBYIO CKOPOCTH BpAIIEHHS BABOE, HAJIO COBEPIIUTH PaboTy:
1) (2/5)m R? »? 2) (3/5)m R? w? 3) (3/10)m R? »? 4) m R? 2
TBepaoe Teno BpamaeTcss BOKPYT HETOABUKHOMN OCH TI0 3aKoHY @ = 6t — 2t%. Cpennee 3HaucHMe
YIJIOBOM CKOPOCTH 3a MPOMEXKYTOK BpeMeHHu oT t=(0 10 OCTaHOBKM PaBHO...
OrtBer: pan/c
MOMEHT UHEPIMH CTEPKHS MacCoi 3M ¢ 3aKPEIICHHBIMU IPpy3aMu EO
2mu m ortHocuTensHO oc OO’ paseH. .. | Zm m
e d/2-} d /2|
Q'
Tonkuii 00pyu paguycoM 1M, CIOCOOHBIM CBOOOTHO BpalaThCsi BOKPYT
TOPU3OHTAIILHOM OCH, Mpoxojsuiedl yepe3 Touky O MNepreHIuKyJIspHO .
IUIOCKOCTH PUCYHKA, OTKJIOHWJIM OT BEPTUKAJIM HA YIod 7/2 ¥ OTILYCTHUIIH. \‘
B HavanpHBIIT MOMEHT BPEMEHH YTJIOBOE YCKOPEHUE 00pyUa paBHO. ..
Otser:

IIpome:xyrounast arrecranus (1 cemectp)

Yacruna quxeTcs BAOJIb OCH X 1O 3aKoHy X = -19 + 20t - t2. B MOMeHT BpeMeHu t =35 ¢ mpoek-
M1 YCKOPEHUS YaCTHUIIbI HA OCh X paBHA

1) -1 m/c? 2) -2 m/c? 3)2m/c? 4)1m/c?
2. TBeproe Teno BpamaeTcs Mo 3akoHy ¢ = 3t - t3. Yrinosoe yckopeHue Tena B MOMEHT OCTAHOBKH
1) 2 pan/ c? 2) 6 pan/ c? 3)-2pan/c®  4)-6pan/c?
3aBHCHMOCTH HMITYJIbCA YaCTHIIBI OT BPEMEHHU OMHUCHIBAETCS 3aKoHOM P=2ti+3t%j, Te iuj—

€MHUYHBIE BEKTOPbl KOOPJAUHATHBIX OCEH X, Y COOTBETCTBEHHO. 3aBUCUMOCTbh TOPU30HTAIBLHOMN
MIPOCKIINU CUJTBI Fx, TEHCTBYIOIIEH HA YaCTUIIBI, OT BPEMEHH MpeJICTaBIeHa Ha Tpaduke. ..

1) 2) 3) 4)
Fy Fy F; Fy
[] =
0 t.c 0 t,c 0 t,c t.c



4. Yacrtuma nepeMecTuiiach 1o HeKoTopoi Tpaektopuu u3 Touku B(3,4) B Touky C(5,6). PabGora mo-
cTostHHOM cuiibl F(a,B) paBHa...

l)a+s 2)2a+28B 3)2a-28 4)a—B

5. ypaBHeHI/Ie JUHAMHKHU BPAIaTCIIbHOI'O ABUXKCHUSA
1M =[F,F] 2)F =ma 3) 1 =[F,F] 4 L=1d

6. luck paguyca R u maccbl M MOKeT BpalaThCsi BOKPYT HEMOABMKHON ocu. Ha nuck HamoTtana
HUTh, K KOHIly KOTOPOM IpuiokeHa mocTosiHHas cwia F. VYrioBoe yckopeHue aucka npu
3TOM pPaBHO

DF/m 2) F/(mR) 3) F/(2mR) 4) 2F/ (mR)

7. llonHast KUHETHUYECKasi SHEPTUsi 00pyya Macchl M, KaTALIErocs MO FOPU30HTAIBHON MOBEPXHOCTH
CO CKOpPOCTBIO U, paBHa

1) 1/2mV?2 2) 3/4mV?2 3) 7/10 mV?2 4)mV?2
8. VYpaBHenue arkeHus Touku X = 2sin(nt/2 + n/4). Tlepuona xoneOaHus paBeH ...
Ortger: Cc

9. luddepeHnnanbHOe ypaBHEHUE BBIHYKICHHBIX KOJICOAHMIHA
1) X"+ (DOZX =0 2) x'" + ZBX’ + (1)02X = XocoSmt
3) X"+ 2Bx + wo’x =0 4) x" = Amocos(wot + @)

10. ®yHkuus pacnpeaeaeHus MOJIEKYJ 10 CKOPOCTSIM ONpeesseT
1) urco MONEKyJ1, CKOPOCTH KOTOPBIX JIEXKAT B UHTEPBAJIE OT v J10 v + dv;
2) OTHOCUTEIJIBHOE YHMCII0 MOJIEKYJ, UMEIOIIUX CKOPOCTh
3) 4UCII0 MOJIEKYJI, UMEIOIIIUX CKOPOCTH 0.
4) OTHOCHUTEIBFHOE YHCIIO0 MOJIEKYJI, CKOPOCTH KOTOPBIX JIEKAT B HHTEPBaJe OT v 10 v + dv

11. MOH}IpHa}I TCIIJIOEMKOCTb HACAJIBHOT'O I'a3a IIpH IMOCTOIHHOM 00beMe BBEIYUCIISETCS 10 Q)OpMyne:

1)iR/2 2)(i+2)-R/2 3)(+2)-R/IM 4) (i+2)-R/2M
12. DHTponus ra3a yMeHbIIAETCS IPU MPOTEKAHNUHN CIIETYIOIIMX IPOIIECCOB P
1)1-2,2-3 2) 3-4, 4-1 4 3
3) 3-4, 2-3 4)4-1,1-2,2-3 1 2
2 cemecTp v

KontpoabHas padora no reme «JIEKTPOCTATUKA H MOCTOSIHHBINA TOK»
Bapuanr 1

1. Paccrostaue d Mexay OBYMsi TOUYSUHBIMH NOJOKUTENbHBIMU 3apsaamu Q1=9Q u Q2=Q paBHo 8 cm.
Ha xakom paccTosiHMM T OT TIEpBOTO 3apsia HaXOAMTCS TOYKA, B KOTOPOW HANPSHKEHHOCTH £ TMOIs
3aps/10B paBHa Hyo? I'ie Haxoauaack Obl 3Ta TOUKa, €Clii Obl BTOPOi 3apsia ObUT OTpULIATEIbHBIM?

2. DIEeKTPUUYECKOE II0JIe CO3/1aHO JBYMS OCCKOHEUHBIMM IapauIeIbHBIMHM IJIACTUHAMM, HECYIIMMHU
PaBHOMEPHO pacIpe/IeNleHHbIi MO TIIONIAM 3aps ¢ HOBEPXHOCTHEIME MIoTHOCTAMU G1=| HK1/M? n
o2=3 uKn/M?. OnpenenuTs HampsbkeHHOCTs E Tons: 1) Mesxay IuiacTHHamu; 2) BHe miacTuH. Ilo-
CTPOUTH TpapUK U3MEHEHHS HAPSHXKEHHOCTH BJOJIb JTUHUU, TIEPIICHIUKYIIIPHOM IITaCTHHAM.



. Ha oTpe3ke TOHKOro mpsiMOro MpOBOJHHUKA PABHOMEPHO PACHPEACNICH 3apsj ¢ JUHEWHOW IJIOTHO-
cteto 7=10 HK/M. BeraucnuTe moTeHnuan ¢, co3aaBaeMblid STUM 3apsiioM B TOUKE, PACIIOI0KEHHON
Ha OCH MPOBOJHUKA M yAAJCHHOW OT ONIKaWIero KOHIla OTpe3Ka Ha PacCTOSHHUE, PaBHOE JJIMHE
3TOTO OTpe3Ka.

. JIBe KOHIIEHTpHUYecKne MeTaynaeckue chepsl paguycamu Ri=2 cMm u R2=2,1 cm o0pa3yroT cdepu-
4yeckuil KoHzaeHcarop. OnpeaeauTs ero 3eKTpoeMKocTh C, eciii MPOCTPAHCTBO MKy chepamu 3a-
MIOJIHEHO MapauHOM.

. K ucrounnky Toka ¢ 3JIC ¢=1,5 B npucoeauammm karymky c¢ conporusieaueM R=0,1 Om. Ammep-
METp MoKa3zaln cuily Toka, paBHyto 11=0,5 A. Korna k uCTOYHUKY TOKa MPUCOEAMHUIIU MOCIEA0BA-
TEJIBHO €lIe OJIMH MCTOYHUK Toka ¢ Takou ke DJ[C, To cuna Toka | B TOM Xe KaTylIKe OKa3ajlach
paBHoii 0,4 A. OnpeaenuTs BHYTPEHHUE COMPOTUBIICHUS I'1 U 2 IEPBOTO U BTOPOTO UCTOYHUKOB TO-
Ka.

Bapuant 2

. JIBa Toueunsix 3apsga Q1=2Q u Q2= —Q HaxoxsTrcs Ha paccrosiauu d npyr ot Apyra. Haiitu mosno-
’KEHUE TOYKU Ha MPSIMOM, IPOXOISIIEH Yepe3 3TH 3apsabl, HANPSHKEHHOCTh £ O B KOTOPOH paBHA
HYJIIO.

. DIEKTpUYECKOoe TOoJIe CO3JaHO JBYMS OCCKOHCUHBIMH IMAPAJLICIBHBIMU ITUTACTUHAMH, HECYITUMH
PaBHOMEPHO paclpe/eNeHHbI 110 TIOMAH 3aps ¢ TOBEPXHOCTHBIMU ILIOTHOCTAME G1=2 HKI/M? 1
o2= —5 BKi/M?. OnpenenuTts HanpsDKeHHOCTh E mons: 1) Mex sy mmactuHamy; 2) BHe miacTuH. Ilo-
CTPOUTH rpapyK U3MEHEHUS HAPSHKEHHOCTH BIOJb JIMHUH, TICPIICHANKYJIIPHON TUTACTHHAM.

. Toukwuii crepxerb mmHoi =10 cM HeceT paBHOMepHO pacmpeneneHubli 3apsa Q= 1 uKi. Onpene-
JUTH MOTEHIIUAT (P JJIEKTPUUYECKOTO MOJISl B TOUKE, JIeXKalllel Ha OCH CTepKHS Ha paccTossHuu a=20
CM OT OJmKaiIero ero KoHia.

. Konnencarop coctout u3 AByX KoHIeHTpuueckux cdep. Paauyc R| BHyTpenHel cdepsl paseH 10 cm,
BHemHel R2=10,2 cM, [IpomexxyTok Mex Ty cepamu 3amoaHeH mapadpuHoM. BayTpernel chepe co-
o61eH 3apan Q=5 mxKi. Onpenenuts pazHocTs noTeHnuanoB U mexay chepamu.

. JIBe Tpymmbl U3 TpexX MOCJIEA0BAaTEIbHO COEAMHEHHBIX JIEMEHTOB coenHeHb! napaienbHo. DJIC &
Ka)KJoro siemMeHTta pasHa 1,2 B, BHyTpennee conpotusienue I =0,2 Om. [lonyuyennas Garapes 3a-
MKHYTa Ha BHelIHee conpoTusienne R= 1,5 Om. Haiitu cuiny Toka | Bo BHeLIHe! 1enw.

KountpoabHas padora no reme «Marnetusm» u «JIEKTPOMATHUTHBIE KOJIeOaHUS»

Bapuanr 1

[To 06MOTKE OYEeHb KOPOTKOM KaTymKH paaunycoM r = 16 cm Teder Tok | = 5 A. Ckoabko BUTKOB N
MPOBOJIOKA HAMOTAaHO Ha KaTYyILIKY, €CJIM HaIlpsKEeHHOCTh H MAarHUTHOTO moJig B €€ LIEHTPE paBHa
800 A/M? (c BBIBOAOM)

[To mByM OECKOHEYHO JITMHHBIM MPSMBIM MapaIeIbHBIM MMPOBOAaM TeKyT TokH [1 = 50 A u I = 100
A B IPOTUBOIIOJIOKHBIX HaNpaBlIEHUsAX. paccTosHue d Mexay MpoBojamMH paBHO 20 CM. ONpeAeTuTh
MarHuTHYIO MHIAYKIHWIO B TOYKE, YJIaJE€HHON Ha r1 = 25 ¢M OT mepBoro U Ha r2 = 40 cM OT BTOPOTo
IIPOBOJIA.

KBanpaTHast mpoBosIOYHAsI paMKa PAcIoIOkKEHa B OAHON INIOCKOCTH C AJIMHHBIM MPSMBIM ITPOBOAOM
TaK, YTO J[B€ €€ CTOPOHBI MapajuieNbHbl MpoBoay. [lo pamke u mpoBoAy TEKYT OAMHAKOBBIE TOKH 1
KA. OnpenenuTts cuily, IEHCTBYIONIYIO HA paMKy, €Clid OJukaliias CTOpOHA PaMKM HaXOAUTCS Ha
pacCTOSIHUU, PAaBHOM €€ JUINHE.



BprauciuTh HUPKYISAIKI0 BEKTOPAa MHAYKIIMU BAOJb KOHTYpa, oXBaThiBaromero Toku [1 = 10 A, I =
15 A, Texymue B OJHOM HampaslieHUH, U ToK [3 = 20 A, Tekyluil B IpOTUBOIOJIOKHOM HaIpaBiie-
HUU.

[Ipsimoii ipoBoa uTHOM 40 CM IBMIKETCS B OJTHOPOJHOM MarHMTHOM TIOJIE€ CO CKOPOCThIO 5 M/C Tiep-
MEeHIUKYJISIPHO JIMHUAM UHAYKIUHU. Pa3HOCTh MOTEHIIMAIIOB MEXy KOHIIaMH mpoBoja paBHB 0,6 B.
BrraucianTs MHAYKIIMIO MarHUTHOTO TIOJIA.

KonebarenbHblil KOHTYP COAEPKUT KOHJIEHCATOP 3JIEKTPOEMKOCThIO 8 MM M KaTyIHIKy MHIYKTHBHO-
ctbio 0,5 MI'H. KakoBo MakcuManbHOE HaNpspKeHHE Ha OOKIIaaKax KOHJIEHCATOpa, €CIIM MaKCUMallb-
Has cuia Toka 40 MA?

Bapuant 2

IIpu xakoii cuiie Toka I, TeKyI1ero no TOHKOMy IPOBOJALIEMY KOJbLy paanycoMm R = 0,2 M, maruut-
Has MHAYKLUA B B TOuke, paBHOYJAJIEHHOM OT BCEX TOYEK KOJIbLA Ha paccTosgHue r = 0,3 M, cTaHer
paBHoit 20 MxTn?

[To ToHKOMY TIPOBOMY, H30THYTOMY B BHUE NPSIMOYTroJibHHKA, Te4eT Tok [ = 60 A. JlnuHbl CTOpOH
npsiMoyrosibHuKa paBHbl @ = 30 cm u b = 40 cMm. OnpeaenuTs MarHUTHYIO HHIYKIUIO B TOUKE Tepe-
CEYECHMS AMaroHajiei.

OrnpenenuTh 4acTOTy BpalIeHUs 3JIEKTPOHA 110 KPYTroBOM OpOUTE B MATHUTHOM T0JI€, MHAYKIIUS KO-
toporo paBuB 0,2 Ti.

[Inockas kBagpaTHasi paMKa co CTOPOHOU a = 20 CM JISKUT B OJIHOM IIOCKOCTH ¢ O€CKOHEYHO JJINH-
HBIM IIPSIMBIM TIPOBOIOM, TI0 KOTOpoMy TedeT Tok I = 100 A. Pamka pacnosioxeHa Tak, 4To OJrKaii-
1masi K NMpoBOJYy CTOpOHA MapajulejibHa eMy U Haxoautcs Ha pacctosHud d = 10 cMm oT mpoBoja.
OmnpenenuTb MarHUTHBIN TOTOK @, IPOHU3BIBAIOIIHI PAMKY .

IIpoBonoynoe konbuo paguycom 10 cMm nexut Ha crose. Kakoi 3aps mpoTeyeT 1o KOJIbIly, €CIIU €T0
MOBEPHYTh C OJIHOM cTOpoHBI Ha JApyryto? ConpoTtusienue konblia 1 OM. BepTukanbHast cocTaBis-
ro1as MarHuTHOro nosst 3emnu 50 MxTo.

Karymka (6e3 cepneuynnka) niauHoi 50 ¢M M MIOMAAbI0 cedeHus 3 CMZ, nMeeTr 1000 BUTKOB U cO-
eIMHEHA MapaliebHO ¢ KOHAeHcaTopoM. KoHeHcaTop COCTOMT M3 JBYX IUIACTHH IUIOMIAIBI0 75
cM? kaxas. Paccrostnue MEXIy macTuHamMu 5 MM. J{ManekTpuk - Bo3ayx. Onpeaenuts nepuoj Ko-

nebaHui KOHTYpA.

Bonpocsl k ko/u1okBHYMY Ne 1

DnexTpuueckuii 3apsa u ero cBoiicta. 3akoH KysoHa.

HanpspkeHHOCTD 2ekTpocTaThueckoro nois. [Ipunnun cynepnozununu. CUioBbIE IUHUY TOJIS.
Teopema [Maycca (¢ qoKa3aTenbCTBOM).

IIpumenenus reopemsl ['aycca.

Teopema ["aycca B nuddepenimansHoit Gpopme.

Teopema o nupkyssauu Bektopa E.

[Totenunan Toyeunoro 3apsa. [loTeHuan noys CUCTEMBI 3apsiI0B.

CBs13p MeXAy NMOTEHIMAIOM M HANpPsKEHHOCTHIO BekTopa E. DKBUIIOTEHIMAIBHBIE TOBEPXHO-
CTH.

9. Tlone 37eKTPUUECKOTO TUTIOJS.

10. Cwra, jelicTByIOMIast HA JUMOJb B JIEKTPHICSCKOM TIOJIE.

11. Dueprust TUMOIS B MOJIE.

12. DirekTpudeckoe moJie B BEIIECTBE.

13. ITone BHyTpH U CHapy>ku NMpoBoAHKUKA. CBOICTBA 3aMKHYTOH MPOBOAALICH 00OIOUYKH.

NG~ WNE



14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

03N N kW~

9.

10
11
12
13

DnekTpo€MKOCTh. KOoHIeHCaTOpHI.

[Monspusanusa quanexrpuka. [1onsapru3oBaHHOCTS.

Teopema ["aycca aiist BekTopa P.

Teopema ['aycca miis BekTopa /.

Teopema I"aycca mis BektopoB P u [ B tuddepennmansuoit hopme.
I'pannunsble ycnosus it BekTopos P u 1.

DNeKTprUYEeCcKasi SHEPrusi CUCTEMBI 3apsI0B.

OHeprus 3apsKEHHOI0 IPOBOAHMKA.

DHeprusi KOHJAEHcaTopa.

DHeprus MEeKTPUYECKOTO MOJIS.

Cuna toka. [1m1oTHOCTE TOKa. YpaBHEHHE HEMPEPHIBHOCTH.
3axon OMa 1J11 OTHOPOAHOIO ITPOBOJAHMKA.

3akoH OMa 11 HEOJHOPOAHOTO IPOBOJHUKA.

[TpaBwmia Kupxroda.

3akoH oy — Jlenna.

Huddepennnansras ¢popma 3akoHoB Oma u Jlxxoynst — Jlenma.

Bonpocs! k kos1okBHYMY Ne 2

. Cuna Jlopenna.

. [Ipunnun cynepno3unuu. 3akoxn buo - Casapa - Jlanuaca.

. MarautHoe nose npsiMoro Toka (nmpumeHeHue 3akona buo - Casapa - Jlamaca).

. MarauTtHoe 1osyie Ha ocu KpyroBoro Toka (mpumeHeHue 3akoHa buo - Casapa - Jlanaca).
. Teopema I'aycca mist maruuTHOTO oy (auddepeHnmanbaas 1 nHTErpagbHas (GOPMBI).

. Teopema o nupkynsauuu Bexkropa B. IIpuMmeHnenue teopeMsl.

. MarauTtHoe nose coseHona U Topornja. MarHuTHOE MOJI€ MJIOCKOCTH C TOKOM.

. Cuna Amnepa. Cuina, aeiicTByIo1asi Ha KOHTYpP ¢ TOKOM B MarHUTHOM IOJI€.

MoMeHT cuil, JEUCTBYIOIIUX HAa KOHTYP C TOKOM.

. PaboTa npu nepemenieHn KOHTypa ¢ TOKOM.

. Hamaranuusanue Bemecrsa. HaMarHn4eHHOCTb.

. Tokn Hamaran4uBaHus. Teopeme 0 HUPKYISAUHU BEKTOpa J.

. Teopema o HMPKyJISAIUM BEKTOpa HaNpsHKEHHOCTH MarHUTHOro nois (auddepeHunanbHas u

WHTETpalibHasi GOPMBI).

14.
15.
16.
17.
18.
19.
20.

21

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

I'pannunsle ycnosus it B u H.

[Ipenomnenne nunui B Ha rpanule pas3aena JByX MarHETUKOB.
JlnamaraeTuku.

[TapamarneTuku.

deppOMarHeTUKH.

Onsitel @apanes. [Ipasuiio Jlenna.

MarnuTHsIii oToK. IToTOKOCHETIIEHKE.

. 3aKOH JIEKTPOMAarHuTHOM nHAYKIUU. Toku Dyko.

SIBneHne caMOMHIYKIUU. D.11.C. CAMOMHAYKLINH.

NunyxtrBHOCTH. UHIyKTHBHOCTD cOlleHOM1a. B3auMHast HHyKTHBHOCTb.
Toxk 1Ipy 3aMbIKaHUU U Pa3MBIKAHUU LICTIH.

MarnuTHas 3Heprus ToKa.

OHeprus MarHuTHOTrO noJjs. [ImoTHOCTH 3HEpTUN.

MarsuTHas SHEPrUs IByX KOHTYpPOB C TOKaMHU.

Pabora nepemarnnunBanus peppoMarHeTHKa.

JIBrKeHre 3apsyKEHHBIX YaCTHUIl B OJHOPOJIHOM AJIEKTPUYECKOM IOJIE.
JIBUKEHUE 3apsyKEHHBIX YaCTULl B OJHOPOAHOM MAarHUTHOM IIOJIE.
Onpenenenue yeiabHOro 3apsaaa 3JIeKTpoHa. MarHeTpoH.
Omnpenenenue yaenpsHOro 3apsijia HoHoB. Macc-ciekTporpadsl.

Y CKOpHTEH 3apsyKEHHBIX YaCTHULL.



34. Tok cmeleHus.

35. YpaBuenuss MakcBemna (nuddepenunanbaas u uHTerpanbHas ¢popmel). CBoiicTBa ypaBHEHUN
Makcgemia.

36. CBoOOaHBIC HE3ATyXAIOIIHE KOJIeOaHUs B KOHTYPE.

37. CBoOoaHbIC 3aTyXalomue KojeOaHusi B KOHTYPE.

38. BoiHyxneHHbIe KoJicOaHUs B KOHTYpe. Pe30HaHC TOKOB M HampsiKEHUH.

39. IlepeMeHHBIH TOK.

40. BomHoBO€ ypaBHEHHUE ISl JIEKTPOMArHUTHOM BOJIHBI.

41. OCcHOBHBIE CBOMCTBA 3JIEKTPOMArHUTHON BOJIHBI.

42. I110THOCTB PHEPTUU IEKTPOMArHuTHOM BoHbL. Teopema [loiHTHHTA.

KOJIJIOKBI/IyM mo TeMe ((3JIeKTp0MaFHeTH3M»

1. Tok B mpoBOAHMKE MEHSETCS cO BpeMeHeM 1o ypaBHeHuto | = 4 + 2t (A). KomuvectBo
3JIEKTPUYECTBA, MPOXOJsIlee dYepe3 IONepevyHoe CeueHHe IPOBOJIHUKA 3a BpeMs oT t1=2 10 12
=6 Cc paBHO...
Otger: Kn
2. ITo mpoBoy ceueHueM S U yJIeIbHBIM CONIPOTHBIIEHUEM p TeueT Tok |. Cuia, neicTByto-
as Ha OTAEJbHbIE CBOOOHBIE AIEKTPOHBI CO CTOPOHBI AJIEKTPUUYECKOI0 OISl paBHA
1) elp/mS 2) epl2IS 3) elp/S 4) elp/2S
3. HuddepennuansHas popma 3akoHa OMa I OTHOPOIHOTO YYaCTKa IENU HMEET BU]T
1) 2) 3) 4)
. 2 = — = — — .
j=cE j=ocE j=c(E+E") j=env

4. OmnpenenuTh conpoTHBICHUE yuyacTka AB. R = 2 E. E
Om. I —
Ortser: OmMm

5. 3apsa q > 0 gBUKeTCS CO CKOPOCThIO V. CpaBHUTH MOYITH
MarHuTHOW MHAyKIMK B B Toukax 1 u 2 (r1 = r2)

1) B1>B2 2) OIMHAKOBBI
3) Bi<B2 4) 0OMHO3HAYHO OTBETUTDH HEJb3S -
v
6. Lupkynsauus Bektopa B Bnonbs konTypa L paBHa
1) - ol 2) 3ol 3) wol 4) 2uol < .




7. JIByXNIpOBOAHAs JIMHUS COCTOUT U3 JUIMHHBIX MApAJUIEIbHBIX MPSAMBIX IPOBOJOB, HAXOAALINXCS
Ha paccrosiHuu 0 apyr ot apyra. [lo mpoBomam TekyT oauHakoBble TOkH |. Cuia B3aumonen-
CTBUA TOKOB, IPUXOJALIAACSA HA €AUHULLY IJIMHBI IPOBOJA, PaBHA

1) pol 2/ 2nd 2) ol / nd 3) wol 2/2d 4) 2uol 2/ nd
8. B marHuTHOM mONIE OBYX OECKOHEUHO JJTMHHBIX 5 I
NapajulebHBIX  NPSMOJMHEHHBIX  NPOBOJHHKOB C & &

OANHAKOBBIMHU TOKaMH HIPOJICTACT 3JICKTPOH. MarxauTtHas
CHJia, HefICTBYIOIHaH Ha 3JICKTPOH B TOYKE A, HalrpaBJICHA

1) ot Hac 2) K Ham 3)— 4) — A

9. Ha pucynke mgaHo rpagudeckoe n300pakeHHe MAarHUTHOTO

noJisi. JJaHHOMY pUCYHKY COOTBETCTBYET MOMUCH:
1) TMHUK MarHUTHOM MHIYKIUH, L1152 }h\\\\\\

2) AMHUM MarHUTHOW MHAYKUUH, H1<[2
3) IMHUK HAPSDHKCHHOCTH, [L1>LU2

4) TMHUM HAMPSHKEHHOCTH, W1<[l2

10. Yepes kaTymky, HHIyKTUBHOCTH KOTOpoi paBHa 200 MI'H, TIpOTEKaeT TOK, U3MEHSIOIIUICS I10

3akony |=2cos3t. MakcumanbHoe 3HaueHue IJIC caMOMHIYKIIUU paBHO
OrtBer: B
TR
11. [IBa mapayiesbHO COEAMHEHHBIX 3JI€MEHTA C OJJUHAKOBBIMU
DJC A1=A3=2 B u BHyTpeHHUMH CONMPOTHBIEHUAMHU 1= 1 Om, ]
r=1,5 OM 3aMKHYTHI Ha BHeLIHee conpoTusieHue R = 1,4 Om. fay 1y
ToK, MpoTEeKaronii uepe3 BTOPOU JJIEMEHT, PaBEH
OrtBeT: A E
[ 1
12. bBeckoHeYHO JIMHHBIN MPOBOJHUK C TOKOM | nmeet
IJIOCKYIO TeTmio paauycoMm R. Manykuus nons B Touke O R
omnpezensercs GopMyIioi T
O

3 cemect

KountpoJabHas padora no teme «BojiHOBasi onTHKA)

Bapuanr 1
1. Jlyu magaer moj yriom €=60° Ha CTEKJISHHYIO IUIACTHHKY ToJmuHoNH d=30 MmM. Onpenenuts 60-
KOBO€ CMelIeHue AX; Jiydya Mocie BbIX0Aa U3 MIaCTUHKH.

2. Ha myTu CBETOBOI BOJIHBI, HIYIIEH B BO3yX€, IOCTABIIIN CTEKIITHHYIO TUIACTHHKY TOJIIMHOMN
h=1 mm. Ha ckonbKo U3MEHUTCS ONTHYECKas AIMHA ITyTH, €CJIM BOJIHA TIaJaeT Ha TUIACTUHKY: 1)
HOpPMAaJIbHO; 2) o1 yriioM £=30°7



Ha MbutbHYIO TUIEHKY (N=1,3), HAXOIATYIOCS B BO3AYXE, MaaeT HOPMAIBHO MTyYOK JIydei 6emo-
ro cera. [Ipu kakoii HauMeHbIIel ToUHe 0 MJICHKH OTPaKEHHBIN CBET C TMHOM BOJIHBI
A=0,55 MKM OKa)KeTCSI MaKCUMAaJIbHO YCHJICHHBIM B pPe3yJibTaTe HHTepepeHIInH?

Hudpaknuonnas pemietka coaepkut N=200 mrpuxoB Ha 1 MM. Ha pemerky majgaer HOpMaJIbHO
MOHOXpomaTHdeckuii cBeT (A=0,6 MkM). MakCHMyM Kakoro HauOOJBIIIETO MOPSIKA JaeT Ta
pemerka?

VYron bprocrepa npu najgeHuy CBeTa U3 BO3/lyXa Ha KpUCTAJI KAMEHHOM coii paBeH 57°. Onpe-
JIEJINTh CKOPOCTh CBETA B 3TOM KpHCTaJLIE.

Bapuanr 2

[1yyok mapasnienbHbIX JIydel MajlaeT Ha TOJCTYIO CTEKIISIHHYIO IUIACTUHY Mo yIiioM £€=60°, u
MPEJIOMJISIACH MepexoauT B crekiio. [llupuna a myuka B Bo3ayxe paBHa 10 cm. OnpenenuTs mu-
puHy b myuka B CTeKJIe.

Ha nmyTu MOHOXpOMaTHUYECKOI0 CBETa ¢ IMHOM BOJIHBI A=0,6 MKM HaXOAMTCS IIOCKONapa-
JeTbHAs CTEKIISIHHAS Tu1acTrHa ToiuuHoi d=0,1 mM. CBer majaer Ha macTuHy HOpMaibHO. Ha

Kakou yYroa ¢ ciaeayeT NOBEpHYTh IJIACTHHY, YTOOBI OIITUYECKAS AJINHa ITyTU L u3MeHuzach Ha
27

[Tyuokx MmoHoxpomaruueckux (A=0,6 MKM) CBETOBBIX BOJIH MaJaeT rnoj yrioMm £1=30° Ha Haxo-
ASLIYIOCS B BO3JyXe MbUIbHYIO IeHKY (N=1,3). [Ipu kakoii HanMeHbliei TonmuHe d IieHKH
OTpa)KEHHBIE CBETOBHIE BOJHBI Oy IyT MaKCUMAJIbHO 0CIa0IeHbl HHTephEpeHIel? MaKCHMalb-
HO YCUJICHBI?

Ha nudpakuuonnyto pemerky, coaepsxamryto N=400 mtpuxoB Ha 1 MM, ajaeT HOPMaJIbHO MO-
Hoxpomartudeckuii cset (A=0,6 Mmxm). HaiiTu o61iee uncio gudpakimOHHBIX MAaKCUMYMOB, KO-
TOpBIE TaeT 3Ta pemerka. OnpenenuTs yroi ¢ TuQpakiiui, COOTBETCTBYIOIINHN MTOCIETHEMY
MaKCHUMYyMYy.

[IpenenbHBINA YoMl TOTHOTO OTPaXKEHUS My4YKa CBETa Ha TPAaHUIIE )KUJIKOCTH C BO3IyXOM paBeH
43°. Onpenenuts yroa bprocrepa nist mageHus gyda U3 Bo3Ayxa Ha TOBEPXHOCTh ITOU KHUIKO-
CTH.

KonTtpouabsnas pa6ora no treme «KBanroBasi puznka»

Bapuanr 1
C HOBEPXHOCTH CaXM IIomansio S = 2 cm? pu Temnepatype T1=400 K 3a Bpems t=5 mun u3-
myqaercs sHeprust W=83 J[x. Onpeaenuts Ko3GGUIMEHT TEIUIOBOT0 U3IYUYESHUS € CAXKH.

Ha xakyro IiuHYy BOJTHBI Am TPUXOJUTCS MAKCUMYM CIIEKTPAIBHON TUIOTHOCTH SHEPTETHUECKOM
ceetuMocTd (M), T)max YepHOTO Tema rnpu Temmneparype t=0°C?

Ha noBepxHocTh nuTHS MagaeT MoHOoXpomaruyeckuil cBeT (A=310 M) UTOOBI NpeKpaTuth
HMHCCHUIO AJIEKTPOHOB, HYXKHO MPUIIOKHUTH 33JI€PKUBAIOIIYI0 pa3HOCTh MoTeHuuanoB U He me-
Hee 1,7 B. Onpenenuts paboTy BhIxona A.

JlaBneHue p MoHOXpoMaTuyeckoro cBera (A=600 HM) Ha YEPHYIO TMOBEPXHOCTh, PACIIOIOKEH-
HYI0 MEpPHeHIUKYISIpHO nagaromuM sydyaM, paBHo 0,1 mklla. Onpenenuts yucino N ¢oToHOB,
AKX 32 BpeMs t=1 ¢ Ha TIOBEepXHOCTh MIomanbo S=1 cm?.

Omnpenenuts yron O paccessHust pOTOHA, MCHBITABIIETO COYAapeHHUE CO CBOOOJIHBIM 3JIEKTPO-
HOM, €CJIM U3MEHEHUE JUIMHBI-BOJIHBI AA IIPU paccessHuu paBHO 3,62 1.



N =

oo

Bapuanr 2

MydenbHas neus notrpediser MomtHocTh P=1 kBT1. Temmneparypa 7' ee BHyTpeHHEH MOBEPXHO-
CTH TIPH OTKPHITOM OTBEPCTHH ILIOMAabi0 S=25 cm? paBHa 1,2 kK. Cuuras, 4To OTBEpCTHE IEUH
U3ITy4aeT Kak YepHOe TeJI0, ONPEAENUTh, Kakas 4acThb @ MOILTHOCTH PACCENBAETCSl CTCHKAMHU.

Temneparypa Bepxuux cioeB CosHia paBHa 5,3 kK. Cuurtas ConHIle YEpHBIM TEJIOM, OIpeae-
JUTH JJIMHY BOJHBI Am , KOTOPOW COOTBETCTBYET MaKCUMAJIbHAS CIIEKTpaIbHas TUIOTHOCTh SHEP-
rerndyeckoii cBeTuMOoCTH (M, 1)max ComHIla.

Jns mpekpamienus ¢porodddexra, BEIZBAaHHOTO 00JyYeHHEM YJIbTPa(HOIETOBHIM CBETOM ILJia-
TUHOBOH IUIACTMHKH, HY>KHO IPUIOXKHUTh 3a/I€p’KUBAIOILYI0 pasHOCTh noreHuuano Ui=3,7 B.
Ecnau miaTMHOBYIO INIACTUHKY 3aMEHUTH JPYrOM IUIACTUHKOM, TO 3aJEP’KUBAIOLIYI0 PAa3HOCTb
MOTEHIMAJIOB MpHUAETCs yBeIuuuTh 10 6 B. Onpenenuts paboTy A BbIXOAA 3JEKTPOHOB C IO-
BEPXHOCTH 3TOU IJIACTUHKH.

MoHnoxpomaruueckoe u3iaydeHue ¢ ATuHONM BoJdHBI A=500 HM majaeT HOPMAaJbHO Ha TIOCKYIO
3epKaJIbHYI0 MOBEPXHOCTh U JaBHUT Ha Hee ¢ cwior F=10 HH. Onpenenuts uncino N1 poToHOB,
€KECEeKYHTHO MaJarolINX Ha 3Ty MOBEPXHOCTb.

®otoH ¢ sueprueit € =0,4 MdB paccesics nmoa yriaom 6=90° Ha ceoboaHoM sJekTpone. Onpene-
JIUTh SHEPTHIO € PacCesTHHOTO (POTOHA U KHHETUYECKYIO SHEPruto 7 3JICKTPOHA OTJauu.

Bonpocs! k ko1okBHYyMYy Ne 1

CseroBas BosiHa. [loka3aTtens npenomienus cpenbl. Onruyeckas AjauHa My TH.

[Tpunuun @epma. 3aKkOHBI TeOMETPUUECKON ONTUKU. DopMyiibl DpeHes.

VYron bprocrepa. [lostHOe BHyTpeHHEe oTpaxeHue. [[oHsTHE 0 BOJTOKOHHON OITHKE.

OcHoBHbIE (HOTOMETPUUECKHUE BETUYHHBI U UX eTUHUIIBL. CBETOBOI MOTOK, CHIIa CBETA, SIPKOCTbD,
CBETUMOCTb, OCBEIIEHHOCTb.

Tonctast u ToHKas TMH3BL. ONTHYECKHUE TPUOOPHI: TyTa, TPOEKTOP, MUKPOCKOIT U TENECKOI.
[IpocTpaHcTBEHHAass W BpPEMEHHAs KOT€PEHTHOCTh CBETOBOTO MOJiA. BpeMsi KOrepeHTHOCTH.
[Mpuanun cynepnosuiinu BoiH. UaTepdepenius aByx BonH. CrocoOwsl HaOmoaeHus uHTepde-
pEeHLINN CBeTA.

WuTepdepenius npu oTpakeHUH OT TOHKUX MIACTHHOK.

[Tonocel paBHOTO HakIOHA M paBHOM TonMHBL. Konbua HeroToHa.

[Tpumenenus nuntepdepeniun. MurepdepomMeTpsl.

. MHoromny4eBas uHTepdepeHIns.

. [Tonstpr30BaHHBIN U €CTECTBEHHBIN CBET. CTENEHDb NOJIAPU3ALUH.

. 3akon Martoca. 3akon bprocrepa.

. UnTepdepeniius nonspu3oBaHHBIX ITyYKOB.

. [Ipunanun I'roitrenca-®dpenens.

. dudpakuus Openens. 3oup1 OpeHens.

. Audpaxuus @payHrodepa Ha 1IeH.

. AndpakunonHas pemierka. YIiioBas JUCIIEPCHUS U pa3pellarolas ClloCOOHOCTh PEIIETKH.
. Tonorpadus. Ilonyyenue roaorpaMMbl 1 BOCCTAHOBIIEHHE BOJIHOBOTO (PPOHTA.

Bonpocs! k kos10kBHYMY Ne 2

PaBHOBecHOE M3nmydyeHue B nojoctu. CBOMCTBA TEMJIOBOrO M3Iy4deHMs. Bennuunsl, Xapakrepu-
3YIOIME COCTOSTHUE U3ITyYEHUS B IPOCTPAHCTBE.

3akoH Kupxroga. Cs3p MeXy MIIOTHOCTHIO SHEPTHH M3IIYUYEHUS U SHEPreTUYECKON CBETUMO-
CTBIO a0COIFOTHO YEPHOTO Tea.

®opmyna Panes - [xunca. 3akoH pacnpeaenenus Ilnanka.



3akoH cmenieHus: Buna. 3akon Credana - bonbimana.
®otoHbl. TOPMO3HOE PEHTTEHOBCKOE U3JIyYEHHE.
®dotorddexr. [laBaeHue crera.

O dexr Komnrona.

I'mnotesa ne bpoitns. CoiicTBa BoJiH e bpoiis.

OmnbiThl J9BUccoHa u Jlxepmepa. Jnudpakus 31eKTpOHOB.
10 COOTHOIIIEHHE HEOTPEACICHHOCTEH.

©oNe R

11. BonnoBas ¢yHkus, ee pusnueckuii cmpicii. Bpemennoe u cranmonapnoe ypasaenus Llpennn-

repa.
12. D dexT 3eemana.
13. Yactuma B 66CKOHEUHO TITyOOKOM IMOTEHIIMAILHOM sIMe.
14. 'apmoHnYeCKUi OCUUIUIATOP B KBAHTOBOI MEXaHUKE.
15. IlpoxoxaeHre 4acTUllbl Yepe3 OJHOMEPHBINH NOTeHIUAIbHBIN Oapbep.
16. KBanToBas npupoia 3JeKTPOMarHUTHOTO U3TTyUYCHHUS.
17. Atom Pesepdopna.
18. IToctynatsl bopa. 3aKkOHOMEPHOCTH B aTOMHBIX CIIEKTPaX.
19. AToM BoiopoJia B KBaHTOBOW MEXaHHUKE.
20. KanToBbIe unciia. BeipoxkieHne ypoBHEH.

21. [IpaBusia oT00Opa B KBAHTOBOM MEXaHHUKE. DJIEKTPOHHAS OpOUTA U IEKTPOHHAs OpOUTab.

22. Oneparopsl B KBaHTOBOH (u3uke. KBaHTOBaHME MOMEHTA UMITYJIbCA.
23. Maruetusm aromoB. OnbiTel [lTepHa u I'epnaxa.

24. TToHBI MOMEHT KOJIMYECTBA ABWKCHHUS JICKTPOHA.

25. ToHKas CTPYKTypa CIEKTPAIbHBIX JTUHUI aTOMa BOJIOPO/A.

26. PeHTreHoBCKHE CIIEKTPHL. 3akoH Mo3iy.

27. IlornouieHue, CIOHTAHHOE U BHIHYKJCHHOE U3TTyYCHHE.

28. dusznvecKkre OCHOBBI PadOTHI JIa3epa.

8. YHEBHO-METOANYECKOE U TH®OPMALIMOHHOE
OBECIHHEYEHMUE JUCIHUIIJINHBI

8.1 PexomeHnayemasi 1uTeparypa

8.1.1. OcHoBHas quTEpaTypa

8.1.1.1 | Tpodpumosa, T.H.

ISBN 5-06-003634-0.

Kypc ¢usuku : yuaebd. mocodue. - 8-e uzj., crepeorurr. - M. : Beicm. mik., 2004. - 544 c.

. UL -

8.1.1.2 | CaBeaneB U.B. Kypc obmieit pusukn : B 5 kH.: Yued. mocodue.

003760-0.

- ISBN 5-17-004585-9.

W 3JIeMeHTapHBIX YacTull. - M. : Actpens: ACT, 2005. - 368 c. - ISBN 5-17-004587-5.

KH.1 : Mexanuka. - M. : Actpens: ACT, 2005. - 336 c. : nxn . - ISBN 5-17-002963-2 : 131-00.
KH.2 : DnekrpuyectBo u MaraeTu3M. - M. : Actpens: ACT, 2005. - 336 ¢. : w . - ISBN 5-17-

KH. 3 : MonekynspHas ¢usuka u repmoanHamuka. - M. : Actpens: ACT, 2005. - 208 c. : un

KHu.4 : Bomael. OnTrka. - M. : Actpens: ACT, 2005. - 256 ¢. : win . - ISBN 5-17-004586-7.
Kn.5 :KBantoBas ontuka. AtomHas pusuka. @usnka tBepaoro tena. Ousrka aTOMHOTO spa

8.1.1.3 | CaBeanes, U. B. Kypc o61eit ¢pusuku : B 5 T. : yuebd. mocodue.

snexuuu Jlane - @usuka. - ISBN 978-5-8114-1207-5.
URL: http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=704

nexkuuu Jlane - @usuka. - ISBN 978-5-8114-1208-2.
URL.: http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=705

T. 1/ CasenneB U. B. - 5-e uzn. - Cankr-IlerepOypr : Jlans, 2011. - 352 c. - Knura u3 xo:-

T. 2/ CaBenbeB U. B. - 5-e uzn. - Cankr-IlerepOypr : Jlans, 2011. - 352 c. - Knura u3 xon-



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=704
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=705

T. 3 / CasenneB U. B. - 5-¢ uzn. - Cankr-IlerepOypr : JIans, 2011. - 224 c. - Knura u3 xo:-
nexiuu Jlans - dusuka. - ISBN 978-5-8114-1209-9.

URL.: http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=706

T. 4 / CaBenbeB U. B. - 5-¢ u3x. - Cankr-IletepOypr : Jlans, 2011. - 256 c. - Kaura u3 xoi-
snexiuu Jlane - Gusuka. - ISBN 978-5-8114-1210-5.

URL.: http://e.lanbook.com/books/element.php?pll cid=25&pll _id=707

T. 5/ CasenneB U. B. - 5-e uzn. - Cankr-IlerepOypr : JIanp, 2011. - 384 c. - Knura u3 xo:-
neknuu Jlans - @usuka. - ISBN 978-5-8114-1211-2.

URL.: http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=708

8.1.14

Yepros, A.TI.
3amaunuk no usuke : [Yuebd. mocodbue]. - 8-e uzn., pom. u nepepad. - M. : dusmariaur, 2009.
- 640 c. - ISBN 9785-94052-169-3.

8.1.2. JlonosiHMTEILHAS JIUTEPATYypa

8.1.2.1

BoJabkenmreiin B.C.
COopHuk 3a1a4 no oduiemy Kypey ¢usuku. - CII6. : Kumwxknsiii mup, 2005. - 328 c.

8.1.2.2

Hponos, U.B. 3amaun o ob6meit ¢pusuke : Yued. mocodue. - 13-e 3., crepeoTu. - M. :
Jlanb, 2009. - 416 c. : un . - (YueOuuku 115 By3oB. CriennanbHas nuteparypa). - ISBN 978-
5-81114-0319-6.

8.1.3 MeToauueckue pa3padoTKu

8.1.3.1

IJuTponus. TeopeTnueckue u NpakTHYeCKue MaTepuabl [ DIEKTPOHHbIN pecypc] : Me-
TOJMYECKUE YKa3aHUs 0 (PU3HKE JIJIS CTYJACHTOB BCEX TEXHUUCCKHUX HAIPABICHUH U CIICIH-
anbHOCTEH ouHOM (hopMmbl 00yuenus / Kad. ¢usuku; Coct. H. B. AranuroBa. - D1eKTpoH.
TeKcToBbIe, Tpad. maH. (19 MO). - Bopounex : ®I'BOY BIIO "Boponexckuii rocyaapcTBeH-
HBII TexHU4Yeckui yHuBepeuret”, 2016. 1 daitn.

8.1.3.2

MeTtoauka peumieHnus 3a1a4 no (pusnkKe B TEXHMYECKOM BY3e [ DieKTpoHHbIH pecypc] . U.1 :
Mexanuka. MonekynsipHast Gpu3nka 1 TepMOJUHAMHKA. DJIEKTPOCTATHKA. - DIEKTPOH. TEK-
ctoBeie, rpad. nad. ( 1,35 M6 ). - Boponex : ®I'bOY BO "Boponexckuii rocy1apcTBEHHBII
TexHu4yeckuid yaupepcurer”, 2016. - 1 daii.

8.1.3.3

@oH/1 OLIEHOYHBIX cpelcTB Mo puznke. Mexannka, MoJieKyJasipHas GU3MKa U TEPMOIH-
HaMHKa [DJeKTpOoHHBIN pecype | : MeToanueckue ykazaHus s CaMOCTOATENbHOM paboThI
U TECTUPOBAHUS 3HAHUH CTYJCHTOB BCEX TEXHUYECKHUX HAIPABICHUH U CIIEIUAILHOCTEHN 04-
Hol ¢opmbl 00yuenus / Kad. ¢usuxu; Cocr.: A. I'. Mockanenko, T. JI. Typaesa, E. II. Tars-
sauHa, E. H. [lonamapenko. - DeKkTpoH. TeKCToBbIe, rpad. naH. (5, 27 MO). - Boponex:
®I'bOY BIIO "Boponexckuii rocy1apcTBEHHbIN TexHn4Yeckuil yuusepcuret”, 2014. - 1
daiin.

8.1.3.4

MeTtoauyeckne yKasaHusi K BHINOJHEHHUIO J1a00paTOpHBIX padoT no teme «Mexannye-
cKMe K0J1e0aHUS M BOJHBID) TUCHUITHHBI « PU3UKa» I CTYAEHTOB BCeX TeXHHYECKHX
HaIlpaBJIeHU# U crenHaIbHOCTel 04HON (popMbI 00yueHus [ DaeKTpoHHBIH pecypce] / Kagd.
¢usuku; Coct.: A.I'. Mockanenko, H.B. Marosix, M.H. I'apmuna, E.I1. Taresiauna. - Dnex-
TPOH. TeKCTOBbIE, Tpad. naH. (515 K6). - Boponex : ®I'BOY BO "Boponexckuii rocyaap-
CTBEHHBIN TexHuuYeckui yHusepcutet", 2016. - 1 daiin.

8.1.35

MeTtoauyeckue yKa3aHusi K BBINIOJHEHUIO J1a00pPaTOPHOI0 NPAKTHKYMa 110 pa3jeny
"MoJiekyasipHasi pU3MKA U TEPMOAMHAMHUKA'' [1JIs1 CTYICHTOB BCeX CIEelHAJBLHOCTEH
04HOIi popmbl 00yueHus / YueOHo-1a00paTopHBbIii IeHTp Kadenp oduiei ¢puznku; Coct.: A.
I'. Mockanenko, M. H. I'apminna, H. B. MartoBsix, b. I'. Cyxonomnos . - Boponex : TOYBIIO
"BopoHeXCKUI TOCy1apCTBEHHBIN TeXxHUYeckuid yHuBepeutet', 2009. - 37 c.

8.1.3.6

AnTnnos C.A.

Tumnosele 3a1aun 10 pazaenam Gu3nku [INeKTpoHHBIN pecypc] : Yueb. mocodue. - DIeKTPOH.
TeKCTOBBIE, Tpad. naH. (2,17 M6 ). - Boponex : ®I'BOY BIIO "Boponexckuii rocynap-
CTBEHHBIN TexHH4YecKkui yHusepcuter”, 2012. - 1 daiin.



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=706
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=707
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=708

8.1.3.7

2 HayaJy10 TepMoaMHaMuKH. TerioBble ABUraTesm [ DIEKTPOHHBIN pecypc] : MeToanye-
CKHE yKa3aHUs 1o (pU3MKe IJIsl CTYJCHTOB BCEX TEXHUYECKUX HANIPABICHUH U CIIEIUATBHO-
creit ounou opmel 00yuenus / Kad. ¢pusuku; Coct. H. B. AranuToBa. - DJIeKTPOH. TEKCTO-
BbIe, Tpad. gaH. (2,3 MO). - Boponex : ®T'bOY BIIO "BopoHnexckuii rocyJapCTBEHHBIH
TexHudeckuil yausepcutet", 2015. - 1 daiin.

8.1.3.8

Hrorossie TecTol N0 (puzuke [DneKTpoHHBIN pecypc| : KoHTposibHbIE 3a1aHus 1)1 BCEX
TEXHUYECKUX HAIPABJICHUH M CrielHaIbHOCTEN ouHOr (hopmbl 00yuenus / Kad. ¢pusnku;
Cocr.: A. I'. Mockanenko, M. H. I'apumiuna, E. I1. Tatesnuna, T. JI. Typaesa, E. H. [Tonoma-
PEHKO. - DJIEKTPOH. TeKCTOBBIC, Tpad. naH. (4,6 MO). - Boponex : ®DI'bOY BIIO "Boponex-
CKHUH rocyapcTBeHHbIN TexHuueckuil yausepcuret”, 2015. - 1 daii.

8.1.3.9

KBanToBas ontuka, puzuka aroMoB u sigep. @Pu3uKa noynpoBOAHUKOB [DJIEKTPOHHBII
pecypc] : KonTponbHbIe 3a1aHus ISl 3a4eTa Mo J1a00opaTOpHbIM paboTaM 1Mo AUCHUILTHHE
"®u3uka" 1 CTyACHTOB BCEX HAIPaBJICHUN U CHIEIUATILHOCTEH 0UHOM (opMBbI 0O0ydeHHS /
Kad. dusuxu; Cocr.: A. I'. Mockanenko, M. H. I'apmmna, E. I1. Tarestauna, T. JI. Typaesa,
O. U. Pemu3oga. - DnekTpoH. TekcToBbIe, Tpad. naH. (704 K6). - Boponex : ®I'bOY BIIO
"BopoHexkCcKuil rocy1apcTBeHHbIN TexHrnueckuii yausepcuret', 2015. - 1 daiin.

8.1.3.10

Mexanuka : MeTtonndeckue yka3aHus K BBIIOJIHEHHUIO JJAOOPaTOPHBIX padoT MO AUCLUILINHE
"O6mas pusuka" A7 CTyIEHTOB BCEX CIIENUAIBHOCTEH 09HOM (popmbl 0OyueHus / Y4aeOHO-
naboparopHsblil nentp kadeap oduieit pusuku; Coct.: A. I'. Mockanenko, 1. A. Cadonos, H.
B. Matossix. - Boponex : TOYBIIO "Boponexckuii rocy1apcTBEHHbII TEXHUUECKUN YHU-
Bepcutet"”, 2010. - 45 c.

8.1.3.11

MeTtoauyeckue yKa3aHus K PelIeHHIO 32124 M0 KOJe0aHUSM U BOJIHAM MO THCIUTLIHHE
“Pusuka” I CTYIeHTOB BCeX TEXHMYECKUX HANPABJICHUH M CTIEUAJIBLHOCTEH O4YHOM
(¢hopmbl 00yuenus [Diekrponnsiii pecype] / Kad. pusukm; Cocr.: A.I'. Mockanenko, M.H.
[apmmna, E.I1. TatbsiHuHA. - DNEKTPOH. TeKCTOBBIE, Tpad. naH. (581 KO). - Boponex :
®I'bOY BO "BopoHexckuii rocy1apcTBeHHbIN TexHndeckuid yausepeutet”, 2016. - 1 daiin.
- 00-00.

8.1.3.12

IIpakTukym no ¢pusuke. JjaexkrpoanHnammuka (yueoHoe nocoodue) / Kad. pusuku; Cocr.:
A.T'. Mockaneunko, E.Il. Tatesinuna, T.JI. TypaeBa, C.A. AnTunos - Boponex : ®I'bOY BO
"BopoHexcKuil rocy1apcTBEHHbIN TexHuueckuil yausepcurer”, 2017. 173 c..

8.1.3.13

Kosnebanus u BosiHbI (yueOHoe nocodue) [Dnexkrponnsiii pecype]: Cocr.: A. I'. Mockanen-
Ko, E. II. Tatesnuna, T. JI. Typaea, I.M. Tpery6oB - DneKTpoH. TEKCTOBbIE, Tpad. AaH.. -
Bopounex : ®I'bOY BIIO "Boponexckuii rocyaapcTBEHHbI TEXHUYECKUN YHUBEPCUTET",
2018. - 1 daiin.

8.1.3.14

MoJgexyasipuas ¢gusuka u TepmoanHamuka (yueonoe nocooue) / Kad. pusuxu; Cocr.:
T.B. dy6oBunkas, A.I'. Mockanenko, E.I1. Taresanuna, T.JI. TypaeBa - Boponex : ®I'bOY
BO "BopoHexckuil rocyJapcTBeHHbIN TexHuueckuil yausepeuret', 2018. 90 c..

8.1.3.15

ITocoOue st MOATOTOBKH K otuMmnuaje no ¢pusnke (yuedHoe mocodme) [DI€KTpOHHBIN
pecypc]: Cocr.: E. I1. Tatbsinuna, T.B. Jly6oBuiikas, A. I'. Mockanenxko, T. JI. Typaesa, O.C.
Xabapona, C.A. ConaaTeHKo - DIeKTpOH. TEKCTOBBIC, Tpad. naH.. - Boponex: ®I'bOY BIIO
"BopoHexcKuil rocyrapcTBeHHBIN TexHndeckuii yausepcuret', 2019. - 1 daiin.

8.1.3.16

Mexanuka. MeToguyeckue yKa3aHusi K BBINOJHEHUIO J1a00paTOpHBIX pador. [Dnek-
TpoHHbIH pecypc]: Coct.: A. I'. Mockanenko, E. Il. Tarbsauna, T. JI. Typaesa, H.B. Maro-
BBIX - DJEKTPOH. TeKCTOBbIe, rpad. naH.. - Boponex: ®I'BOY BIIO "Boponexckuii rocy-
JTApCTBEHHBIN TexHn4Yeckuil yauBepcutet", 2021. - 1 daiin.

8.1.3.17

MouJgekyasipiass ¢pu3uka W TepmoamHammuka. Meroanmdeckune ykasanusi. Coctr.: A. T
Mockanenko, E. 1. Taresiauna, T.B. [lyoosunxkas, T. JI. Typaesa, H.B. MaroBsix, O.U. Pe-
MH30Ba - DJIEKTPOH. TEKCTOBBIE, Tpad. naH.. - Boponex: ®I'BOY BIIO "Boponexckuii rocy-
JTApCTBEHHBIN TexHn4Yeckuid yauBepcutet", 2021. - 1 daiin.

8.1.3.18

KBanroBas ¢usuxka. Meroaudeckue yKa3aHusi K BbIIOJHEHHIO J1a00paTOPHbIX padoT.
Cocrt.: A. I'. Mockanesko, E. II. Tatesinuna, T. JI. Typaesa, O.C. XabapoBa - DneKTpOH. TeK-
cToBble, rpad. aaH.. - Boponex: ®PI'BOY BIIO "BopoHexCKHil rocy1apcTBEHHbIN TeXHUYEe-




\ ckuil yausepeuret", 2021, - 1 daiin.

8.2 IIporpaMmmMHoOe obecneyeHne 1 HHTEPHET PecypChl

8.2.1

JuekTpoHHasi uHGopMauoHHasi oOpa3oBaTeibHas cpena BI'TY, kox nocryna:
http://eios.vorstu.ru/

8.2.2

Komnbrorepubie npakTuyeckue padoThbl:
ABTOMaTH3MpoBaHHasA 00pabOTKa Pe3yIbTaTOB U3MEPEHUH B TAOOPATOPUH MEXaHUKU
HccnenoBanue 31€KTPOCTaTUUECKOTO OIS TOYEUHBIX 3apsi0B

Judpakius MUKpOYACTHIT HA TN

[TpoxoskaeHre MUKPOYaCTHI] CKBO3b MOTEHIMAIBHBIN Oapbep
Pacuer mapameTpoB ABMKEHHS Tela, OPOIIEHHOTO MO YIJIOM K TOPH30HTY

Pacuer napameTpoB 3aTyxarommx KojacOaHui

PacueTr mapameTpoB BBIHYXICHHBIX KOJICOAHHI 110 PE30HAHCHON KPUBOM

Pacuer mapametrpoB nukina Kapuo

HccnenoBanue peEIaKCallMOHHBIX SIBJICHUM IIpH 3apsAac U paspAaC KOHACHCATOpa

8.2.3

MyJasTHMeIuiiHbIe BUACO(PArMeHThbI:

WnTepdepennus creta

Jlucniepcus cBeTa

Paccesinue cBeta

[Tonapuzanus cBeta Npu OTPaKEHUH
[Tongpu3zanus cBeTa npu paccesHuu
Bpamenune niockocTy Moiasipu3anuy
K.D. llmonkoBckmit

Maket BOJIHBI

Pe3onanc B Tpyoe

Crosiune BOJIH

3akoH Kupxroda

MHuumoe n3o0pakeHue

3akoH Penes

Hckpusnenue xyqa Bosim3u CosHia
OO6pa3oBanue paayru

XoJ 1yya 1o IOBEpXHOCTH pazjiena
CxopocTs cBeTa

ennas peakuus

DneMeHTapHbIE YaCTHUIIbI

ATtom

ATOMHBII B3pbIB

Bo30y:xnenue atoma
BriHy)X€HHOE U3TyUeHHe
CrioHTaHHOE U3JIy4eHHE aTOMa
I'na3

JlaBneHue cBeta

Huddysns

PenTrenoBckoe u3nyyeHne 3JIEKTPOHOB
JlazepHslil AUCK

ConneuHoe 3aTMEHNE
TypOopeakTHBHBIN ABUTATEND
YepHoObuibckass ADC
DIIEKTPOTEHEPATOP

JlaBlieHHE cBeTa
Hudpakimus cera

JIBoliHOE J1yuenperoMiIeHue
Paccesinue mosisipu30BaHHOTO CBETA
MaremaTnueckue MassTHUKH
Bonsnoit Hacoc

DIIEeKTPOIN3

3amyck kopabmus «Bocrok 1»
MKC

«MHUP»

JleonoB B kocMoce IITATJI
Kpsbuio camonera
Hesecomocts

PakeTtHas ycraHoBka
PakeTHb1l 325

Camoner CY-27

Beproner MI-28

Tank

TaHk ¢ rupockonom
Pe3onanc B MEXaHHMYECKHUX CHCTEMaxX
OmnsiTel Pezepdopna

Onsiter CTONIETOBA

OmneiTel JIeOeneBa
Pacnpenenenue bonpuimana
Pacnpenenenne Makcgeia
JlnaMarHeTuku
ITapamarueTuku

Kunkue KkpucTauibl
CBeTOBOJ

ConHeuyHast KOpoHa
ConHeuHslll BETEp

da3oBasi CKOPOCTh
[TosrynpoBOIHUKH DIIEKTPOMOTOP



http://eios.vorstu.ru/

8.2.4

MyabTuMeIniiHbIE JIEKIIMOHHbIE IEMOHCTPALIUM:

OtHocurenpHOCTD ABMKeHUS. [lepemenienue u ckopocts. CKOPOCTh U YCKOPEHHE.
PaBHOyCcKOpeHHOE BMXKEHME Tena. J{BI)KEHHE Tela, OpOLLIEHHOTO MO/ YIJIOM K TOpHU-
30HTY

Hmnyinsc Tena. Ynpyrue u Heynpyrue coynapenus. Coynapenus ynpyrux mapos. Pe-
aKTUBHOE JIBJKEHUE

["apmonnueckue konebanus. Konebanus rpysa Ha npyxuHe. MaremaTuueckuii MasiT-
HuK. [IpeBpalenus sHepruu npy kojaeOaHusIX. BeiHyKaeHHbBIE KOJIeOaHus
[TpononpHbIe U TIONIEpEUHbIE BOIHBI. HOpMalibHbIE MOJBI CTPYHBI

Kunerndeckas Mojensb uaeanbHoro raza. Juddysus razos. Pacnpenenenne Makcpen-
na

H30TepMsbl peanbHOro rasa. Mcnapenue u KOHAEHCAHs

Tepmogunamuyeckue ukibl. [{ukn Kapuo

OHTponus U $a3zoBble EPEX0/bl. ArperaTHble COCTOSIHUS

B3aumoneiicTBue TOYEUHBIX 3apsAA0B. DIEKTPUUECKOE M0JI€ TOUEUHBIX 3apsiioB. J(Bu-
KEHHE 3apsAJ1a B JIEKTPUUECKOM I10JI€

PaMka ¢ TOKOM B MarHuTHOM 10j1€. MarHuTHOE 10Jie KpyroBOrO BUTKA C TOKOM. Mar-
HUTHOE I10JIE IIPSAMOTO TOKa. MarHuTHOE 110JI€ COJIEHON1a

JBr>xeHue 3apsga B MATHUTHOM Tosie. Macc-CrieKTpomeTp

OnextpoMarauTHas HHAYKIMs. OnbiTel @apazes. ['eHepaTop nepeMeHHOro Toka
Co6oxnbie konebanus B RLC xontype. Beinyxaenusie konedanus B8 RLC koHType
Konbua Herorona. MaTepdepennmonnstii onsitT FOHra

Hudpaxius ceeta. 3oubl Openens. Judpakunonnsiii npeaen pazpemenus. Judpak-
LIMOHHAs pelIeTKa

[Tonspuzanus ceera. 3akoH Mantoca

®oroaddext. Komnronosckoe paccesiHue. M3mydenne abconoTHO YEpHOTo Teja
Bonnosble cBoiicTBa yactull. JAudpakuus 31eKTPOHOB

[Toctynatel bopa. KBanTOBaHME 31€KTPOHHBIX OPOUT. ATOM BOOpOa

SAnepusie npeBpatieHus. AnepHelii peaktop. CuHTE3 reiaus. JHeprus CBsA3U A1ep
MonenupoBanue 3pdexrta Xosuta. MoaearpoBaHue Nepexo10B IEKTPOHOB B MOJTY-
IIPOBOJIHUKAX

8.2.5

IIporpammHuoe o0ecnieueHre KOMIBIOTEPOB /ISl CAMOCTOSITEILHON U Ay TUTOPHOIi pa-
00ThI:

OneparrioHHbIe crcTeMbI ceMericTBa MS Windows;

[Taker nporpamm cemeiicta MS Office;

[Taker opucubix nporpamm Open Office;

[Iporpamma mpocmoTtpa daiinor Djview;,

[Iporpamma npocmoTtpa daiino Gpopmara pdf Acrobat Reader;
Wurepuer-6pay3epsl Mozilla Firefox, Google Chrome

8.2.6

I/ICHOHLByeMbIe 3JICKTPOHHBIC 0HMOJIMOTEeYHbIE CHCTEMBI.

Monynbs kauroodecneuennoctu AUBC «MAPK SQL», kon goctyma:
http://bibl.cchgeu.ru/provision/struct/;

YHuBepcuteTcKas oOubnmoreka oHaiH, Ko gocryma: http://biblioclub.ru/;

OBbC UsnarensctBa «JIAHbY, koa moctyma http://e.lanbook.com/;

3BC IPRbooks, xox goctyna: http://www.iprbookshop.ru;

Hay4Has nekTponHas onbmmoreka eLIBRARY.RU, kox noctyma: http://elibrary.ru/.

8.2.7

NHpopmManoHHbIE CIPABOYHbIE CHCTEMBI:

noprai (erepanbHbIX TOCYIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB BBICIIETO 00pa-
30BaHMsI, KO goctymna http://fgosvo.ru;
OTKpPBITHINA 00pa3oBatenbHblil pecypc HUSY MU®U, kox nocryna
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http://online.mephi.ru/;
— OTKpBITOE 00pa3zoBaHMe, KO JocTyma: https://openedu.ru/.

9. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHBI

9.1

Cnennajau3upoBaHHble JIEKIHOHHbIE AyTUTOPHH, OCHAIIEHHBIC 000PYIOBaHUEM IS
JICKIMOHHBIX IEMOHCTPALMI U TPOEKTOPOM, CTAllMOHAPHBIM SKpaHOM (yueOHBIN KOpITyC,
pacnoJioKEHHBIN 1o aapecy: MockoBckuii np., 14)

9.2

Y4yeOHble 1a00paTOpNH, OCHAIIIEHHbIE HEO0X0AUMBIM 000PY/10BAHUEM
» JlaGopaTopus “MexaHMKH U MOJIeKYyIsipHOi ¢pusuku”, aya. 320
(yueOHBII KOPITYC, pacIlONIOKEHHBIN 110 ajipecy: MOCKOBCKHUM 11p., 14):
— OauIMCTHYECKUI MasTHUK ¢ HAOOPOM I1yJib;
— wMmamwuHa ATBy/a;
— yCTaHOBKa JUIs ONIpENEIeHHs YIPYIHX XapaKTepUCTUK MAaTepHallOB;
— yCTaHOBKa JUIsl UCCIIEI0BAHUE ABMXKEHHUS TEN B KUAKOCTSAX;
—  TpuWISIPHBIN TOABEC C HAOOPOM JIMCKOB;
— MasITHUK MakcBeiia;
— THUPOCKOII;
— (usnYecKuil U ynpyrui MassTHUKY;
— 3BYKOBBIE T'€HEPATOPBI;
— CTEH[bI AJIs BBIIOJHEHUS J1a00OpaTOPHOro MPAKTUKYyMa 10 MOJIEKYJIIPHON QU3HKe U
TEPMOJHAMUKE;
— cHeuuanu3upoBaHHas MeOesb, KilaccHas J10CKa
= JlaGopaTopus “JJIeKTPOMArHeTH3Ma M BOJIHOBOM ONTHKHK”, ay.. 326
(Yy4eOHBII KOPITyC, pacIoyioKeHHBIH 10 anpecy: MocKkoBckuii mp., 14):
— CTeHJ JUIs U3MEPEHHUS TOKa 3apsiIKK/pa3psaIki KOHAEHCATopa;
— wmoctuk Coty;
— CTeHJBbI AJI UCCIIEJOBAHMsI IAPAMETPOB MPOCTEUILINX IIEKTPUUECKUX LIETIEH;
— MAarHeTpoH;
— COJICHOUJ,
— Habop KaTylIeK MHIYKTUBHOCTH;
— ocummorpag;
— CTEH[bI JAJIS UCCIIEIOBAHNUS SJIEKTPOMArHUTHBIX KOJeOaHMii;
— ycTaHOBKa JuIs HaOmroaeHus kosuen HproToHa;
— HCTOYHHUKHM CBETa, HA0Op AUPPAKIIMOHHBIX PELIETOK, ONTUYECKask CKaMbs, OJIIpU3a-
TOPBI;
— cHeuMaau3upoBaHHas MeOellb, KI1accHas JOCKa
= JlaGopaTopus “@PU3MKM TBEPAOIro TeJa U AaTOMHOM pu3uku”, aya. 319
(y4eOHbIi KOpITyC, pacoioKeHHbIH 110 agpecy: MockoBckuit mp., 14):
—  ONTHYECKHH MUPOMETD;
—  CTEH[BI JJIS HCCIIEIOBAHUsI BHYTPEHHETO U BHEIIHEero GpoToadpdekra;
—  CIIEKTPOMETD;
—  CTeHbl AJI UCCIIEJOBaHMSI POBOJIUMOCTH B MOIYTPOBOIHUKAX;
—  CTeHJbl AJIs UCCIIEIOBAHMSI SIBJICHUS PaIMOAKTUBHOCTH;
—  cHeuualu3upoBaHHas MeOellb, KIacCHas JJOCKa

9.3

JlucnuieiiHbli KJacc, OCHAILIEHHBIH KOMIIbIOTEpaMH ¢ He0OXOIUMBIM ITPOTrPAMMHBIM oOecrie-
yeHueM ayj. 324, 322 (yueOHblil KOpIyc, pacioyioKeHHbIH 1o ajnpecy: MockoBckuii nip., 14)

9.4

AyauTopuM 1JIsl NPOBeAeHUs MPAKTHYECKHUX 3aHATHH, 000pyI0BaHHbIE IPOEKTOPaAMH,
CTallMOHAPHBIMH SKPaHAMHU M UHTEPAKTUBHBIMU JI0ocKaMu, aya. 320a, 322 (yueOHblIii kopiryc,
PacIoJIOKEHHBIN 1Mo aapecy: MockoBckuit nip., 14) u apyrue ydeOHble ay TUTOPUH (YUEOHBIN
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KOPIyC, PACIOJIOKEHHBIN 10 aapecy: MockoBckui mp., 14)

9.5 ITomemenus 1Jisi cAMOCTOATEIBLHOMH PadOTHI CTY/ICHTOB!
— ayn. 324 (y4eOHbIN KOpIyC, pacloJIOKEHHBIH 1o aapecy: MockoBckuit np., 14);
— OubnmoTeyHsIi 3ai (Y4eOHBIH KOPITYC, PacloyIOKEHHBIH 10 ajxpecy: MOCKOBCKUH TIp.,
14, 1 stax);
— YHTaIbHBIN 3211 (Y4eOHBINH KOPITYC, pACIIONIOKEHHBIHN 1o aapecy: MOCKOBCKuUH 11p., 14,
aya. 203)
9.6 Iomemenus 1y XpaHeHus U 00CTy:KUBaHUs 000pyAoBaHusi: aya. 316
(yueOHBIN KOPITYC, pacIoJIOKEHHBIN 1o aapecy: MockoBckui np., 14)
9.7 OO6opynoBaHue il HATYPHBIX JIEKIIUOHHBIX 1€MOHCTPAIIMIA:

— 3aKoH COXpaHEHHUs UMILyJIbca

— Cxkamba XXykoBckoro

— MasTauk Makcsesia

— T'mpockon

— Mopens MOMEHTA CHIIbI OTHOCUTEIBHO TOYKU U OCH
— IIpubop m1st feMOHCTpaIK ra30BbIX 3aKOHOB
— DrnektpodopHas MalInHa

— Mopaens cTosueit BOJIHBI

— Habop ombrToB 1o unTepdepeHnn cBera

— Habop omnbiToB 110 1Udpakium cBeTa

— HaGop omnbITOB MO MOMSIPU3aIMH CBETA

— Mozens NoISIpU30BaHHOTO CBETA

— Habop no dmroopectieHum

o

10. METOAUYECKHUE YKA3ZAHMUSA J1J151 OBYYAIOLUXCSA
ITO OCBOEHUIO JTUCIUITJIMHbI

HAYaJ1a M3y4YeHusl JMCHUIIMHbI He00X0AUMO!
03HAaKOMUTBCSI ¢ MpaBOBOM 0a3oil, ycraHaBnuBaroulei TpeboBanus k peanuzanuu OINOII,
UCIOJNB3Yysl MH(GOPMAIMOHHBIE CIIPABOYHbIE CUCTEMBbl U (WJIM) BHYTPHUBY30BCKOE CETEBOE
OKDPYXKECHHE;
HNOJY4YUTh JIOTHH M [apojib A JIOCTyna B 3JEKTPOHHYIO HH(OPMAIMOHHO-
obpasoBarenbhyto cpeny BI'TY;
O3HAaKOMHUTBCSI C HWHCTpyknmed mo pabore B cucreme MOODLE, xon pmoctyna:
http://eios.vorstu.ru/pluginfile.php/117884/block_html/content/%D0%98%D0%BD%D1%8
1%D1%82%D1%80%D 1%83%D0%BA%D1%86%D0%B8%D1%8F%20%D1%81%D1%
82%D1%83%D0%B4%D0%B5%D0%BD%D1%82%D1%83%20%D0%BF%D0%BE%20
%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B5%20%D0%B2%20%D0%AD%
D0%98%D0%9E%D0%A1.pdf;
py HEOOXOIMMOCTH MOJYYUTh OCHOBHYIO U JOMOJIHUTENbHYIO JIUTEPATYpy, a TakkKe yueo-
HO-METOJIMYECKUE TOCOOUs, W3IaHHBIE HA OYMaKHOM HOCHTElNE, B Y4eOHO-HAydyHOU OuO-
muoteke BI'TY.

B npouecce ocBoeHHsl IUCHUILIMHBI 00yYAIOLIUMCH HEO0X0AUMO:

nocemaTh yueOHbIe 3aHATHS;

IPONTH MHCTPYKTAX MO TEXHUKE O€30MacHOCTH B JIAOOPATOpUH, B KOTOPOH BBITOIHSIIOTCS
nabopaTopHbIE paOOTHI;

BBITNOJIHATH 331aHUS, IPEyCMOTPEHHbIE HAacTOsIIEeN pabouelt mporpaMmoi;
CaMOCTOSITENIbHO MCIOJIb30BaTh OCHOBHYIO U IIPU HEOOXOJIMMOCTH JIOTIOJHUTEIbHYIO yueo-
HYIO JIUTEPATypy, HEOOXOIUMYIO /Il OCBOCHUS AUCUUIUINHBL;




— WCHOJB30BaTh Pecypchl MHPOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTu «UHTepHeT», He-
00XOAMMBIC TSI OCBOCHUS AMCUUILUIMHBI U Y9eOHO-METOIMYECKOe 00eCIIeYeHue sl camo-
CTOSATENHHOU PabOThl 00yYaIOIIUXCS 110 TUCIIUILIIHE.

IMocne okoHYaHUSI M3y4YeHHS IUCHUIIMHBI HEO0OXOAMMO MPUMEHATH MOJYyYCHHbIC 3HAHUS U
NpUOOpETEHHbIE HABBIKU M YMEHUS MPU U3YUYECHUU CIEAYIOMUX AUCUUIUTHH yaeOHoro rmuaHa OITOIT:
— DJIEKTPOHHUKA U CXEMOTEXHHKA;
— (¢u3nUecKue OCHOBBI 3alUTHI UHPOPMAIIUH.
Bupl gesTenbHOCTH CTYICHTA HA Pa3IUYHBIX dTAax JAesATeIbHOCTH MPEACTABICHBI B Ta0JIHIIE.

Bun yueOHBIX 3aHATHI

JledaTenbHOCTh CTyA€HTa

Jlexusa

Hanucanue KOHCIEKTa JICKIHIA: KPATKO, CXeMAaTUYHO, ITOCIIEIOBATEILHO
(bUKCUpOBaTh OCHOBHBIC IOJIOKEHHUS, BBIBOJBI, (POPMYIMPOBKH, 0000-
IICHMSI; TIOMEYATh BAYKHBIC MBICIH, BBIICISITh KIIFOUEBBIE CIIOBA, TEPMHU-
Hbl. [IpoBepka TEpMUHOB, MOHATHI C TIOMOIIBIO SHIIUKIONEANH, ClIOBa-
pei, CIIPaBOYHUKOB C BBIMMCHIBAHWEM TOJIKOBaHHM B TeTpaab. O003HA-
YCHUE BOIPOCOB, TEPMUHOB, MaTepHasa, KOTOPbIC BBI3BIBAIOT TPYIHO-
CTH, TOMCK OTBETOB B PEKOMEHIyeMOHM auTeparype. Ecim camocTosi-
TEJILHO HE yAaeTcsl pa3o0parhcsi B MaTepuaie, He0OX0IUMO CHOpPMYIIH-
pOBaTh BONPOC U 3a7aTh MPEIOAABATEIIO HA JICKIMH, HA MPAKTUICCKOM,
71a00paTOPHOM 3aHATUU MM HA KOHCYJIbTAIIHH.

[TpakTyeckoe
3aHATHE

PaGota ¢ KOHCIEKTOM JIEKIUH, MOATOTOBKA OTBETOB K KOHTPOJBHBIM
BOIIpOCaM, U3YUYCHHE PEKOMEHIyeMOou JuTepaTypsl. Pa3dop 3amau, pac-
CMOTPEHHBIX B yueOHOU ayauTopuu. Pernenue 3agad y J0CKU U Ha CBO-
€M paboyeM MecTe.

JlabopaTopHbIie pabOThI

JlaGoparopHble pabOThl MO3BOJSIOT HAYYUTHCSI MPUMEHSATh TEOpETUYE-
CKHE 3HaHUs, MOJYYCHHbIE Ha JEKIMM U(MIM) TpPU pEeIIeHUH KOHKpPET-
HBIX 3a71a4. YToObl Hanbosee paloHaIbHO U MOJHO MCIIONIb30BaTh BCE
BO3MO’KHOCTH JIaOOPATOPHBIX JJIs1 HOJATOTOBKU K HUM HEOOXOAUMO: Clle-
AyeT pa3o0paTh JEKIUIO 10 COOTBETCTBYIOIIEH TeMe, O3HAKOMMTHCS C
COOTBETCTBYIOIIUM pa3eioM Yy4eOHHKa, MpopadoTaTh IOMOJIHUTENb-
HYIO JINTEPATypy ¥ UCTOYHUKH, MOATOTOBUTH KOHCIIEKT U MOATOTOBUTD-
Csl K MOJyYeHHs JIOMyCKa K BBIMOJHEHUIO paboTsl 1o rpaduky. Yerko
co0roAaTh rpaduk BINOJIHEHUS Ja00paTOPHBIX padoT.

CaMocrosTenbHas pa60Ta

CamocrosTtenbHas paboTa CTYAEHTOB CHOCOOCTBYeT I'TyOOKOMY ycBoOe-
HUs y4eOHOro MaTepuasa U pa3BUTHIO HAaBBIKOB camooOpa3oBaHus. Ca-
MocCTOsITeIbHAs paboTa MpeaIoaraeT ciaelyrolue COCTaBIsAI0IINE:

- paboTa ¢ TeKCTaMHu: y4eOHWKaMH, CTIPABOYHUKAMH, JIOTIOJTHUTEIHHOU
JUTEPATYPOM, a TAKXKE U3yUEHUE KOHCIIEKTOB JIEKIIHIA;

- BBIIIOJTHEHUE JOMAIITHUX 3a21aH1/1171;

- paboTa HaJl TeMaMH JIJIsl CAMOCTOSTEIBHOTO U3YUEHUS;

- ydactue B paboTe CTy/IeHYeCKUX HayUHbIX KOH(pEpEeHIINH, OTMMITHAT;

- [IOJITOTOBKA K MPOMEKYTOYHOH aTTeCTAIUH.

[ToaroroBka K MpOMEXYTOYHON
aTTecTanuuu

T'oToBUTBHCS K HpOMe)I(YTOqHOﬁ arTecTaluu CICaAyEeT CUCTEMATUICCKHU, B
TE€YCHUE BCEro cemecrpa. MIHTEHCHUBHAsA MOATOTOBKA JOJDKHA HA4aThCs
HE I03/IHEE, YEM 3a MECAL-IIONTOpA J0 MPOMEXYTOYHOU arTecTanuu. Bo
BpeMsl CECCUU MAaKCUMaJIbHO 3()()EKTUBHO HCIIOJIL30BaTh BpeMsl JUIs MO-
BTOPEHUS U CUCTEMATU3ALMK MaTepHAIIA.




JUCT PETUCTPAIIMU U3MEHEHUI
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n/m W3MEHEHUH .
HOMU 3a peanusa-
nuto OITOIT
1
2




