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1 Ilean ocBOeHMSI TUCHTUTIINHBI

Llenb TUCLMILIMHBI:

- (opMupoBaHHE Yy CTYJCHTOB COBPEMEHHOTO €CTCCTBEHHOHAYYHOTO MHPO-
BO33PCHMUS,

- OCBOCHHE UMH COBPEMEHHOTO CTHIISI (PU3NYCCKOTO MBIIIICHHUS,

- BBIpaOOTKAa HABBIKOB HMCIIOJb30BaHUSA (PYHIaMEHTAJIbHBIX 3aKOHOB, TCOPHUI
KJIACCUYECKON M COBPEMEHHOMN (DU3UKH;

- BBIpA0OTKAa METOMOB (PU3WUYECKOTO HCCIEAOBAHUS KAaK OCHOBBI CHCTEMBI
poecCHOHANTEHOM eI TEIIEHOCTH.

3agaun JUCIUIIINHEL:

-oBmasicHne (QyHIAMCHTAIBHBIMUA TIOHATHSIMH, 3aKOHAMH W TEOPHUSIMHU
KJIACCUYECKOH W COBPEMEHHOW (HM3MKH, a TakKe METOJaMU TPAKTUICCKOTO
MPUIOKEHUS (PU3NUSCKUX 3HAHUM;

- (dopMupoBanre (U3MIECKOTO0 MBIIIJICHUS W OCHOB €CTECTBCHHOHAYYHOM
KapTHUHBI MUDA;

-OBJIAJICHUE TIPUEMaMH M METOJIaMH PEIICHHUS KOHKPETHBIX MPAKTHYCCKHUX
3aJ1a4 U3 pa3HbIX o0acTel pU3nKu.

JucuumiHa odecreunBaeT MOATOTOBKY BRIITYCKHHUKA K SKCIITyaTalldOHHO-TEXHOJIOTH Y

2 Mecto qucuuminnsl B ctpykrype OIIOII BO

Jucnuminna «du3rkay NpeacTaBiseT COO0N AUCHUIIIMHY, OTHOCSIIYIOCS K
BbazoBoii yactu nukiia C.2 gucuumumu OITOIT BO.

Jucuunnuna «Pusuka» 0a3upyeTcs Ha pe3ynbraTtax 00ydeHus1, HOTy4YEeHHbIX
MIpY U3YUYECHUHU TUCIUIIIUHBI «MaTeMaThuKay.

Juctuummaa «du3nkay sBiseTcs o0eceurnBaronen s CISTyOIIX
JTUCIUIIIAH (Moayiien): «TeopeTudeckue 0CHOBBI paJiMOHABUT AN U
PaIUOIOKALIMNY, « YIIPABIICHUE KaueCTBOMY, «be301macHOCTh
KU3HEACATEITLHOCTHY, « ABHAITMOHHAS 0€30MMacHOCThY, «OpraHu3anus
BO3JIYIITHOTO JABHXKEHUS», «PamnoTeXHu4eckoe 000pyI0oBaHUE adPOIPOMOBY,
«ABTOMAaTHU3MPOBAHHBIE CUCTEMBI yIIPaBICHUS», « Teopusi TPAaHCTIOPTHBIX CUCTEM,
«ABHUAIIMOHHAS METEOPOJIOTHS», «MeTposorus, cTaHAapTU3aLUs U
cepTudukanusy, «Ixonorus MarepruanoBeeHUe U TEXHOJIOTUS
KOHCTPYKIIMOHHBIX MaTepuayioBy, «MexaHuka», « INEKTPOTEXHUKA U
AIIEKTPOHUKAY, « Teopust paAuoTeXHUUECKUX EeTeH U CUTHAIOBY, «O0111as Teopus
PaIOAICKTPOHHBIX CUCTEM.

Jucuunnuna «dusuka» uzydaercs B 1-M 1 Bo 2-M ceMecTpax.

3 Komnerenuuu odyyaromerocsi, gopMmupyembie B pe3yibTaTe 0CBOECHHS
TUCHUNTHHBI



[Ipormecc ocBOeHUs TUCHMIUIMHBI HampaBjieH Ha (GOPMUPOBAHUE CIICIYIOIINX
KOMIIETEHITUM:

KOI[ KOMIICTCH- P€3YJ'II)T8,T O6y‘{€HI/I$I: HAanMMCHOBAHHNC KOMIICTCHIIMH, MHIM-
HHH/ HHAWKATOpa KaTOPbI KOMIICTCHIINHN

Cnoco0eH McnoJb30BaTh OCHOBHbIE 3aKOHBI MaTeMaTH-
YECKUX H €CTCCTBCHHOHAYYHLIX NUCHUILJIMH B npoc])ec-
CHOHAJIbHOM ACATCJIBbHOCTH, B TOM YHuCJ/I€C C HUCIIOJb30Ba-
HHEM NIIPOTrpaMMHBIX CpeaCTB

OIIK-10

3HAET U MIOHUMAET OCHOBHBIE 3aKOHBI MATEMATHKHU U €CTECT-
1

Uonk1o BEHHBIX HayK U BaXXHOCTb UX HCIOJb30BaHUA B IMpodeccuo-

HAaJIbHOU EATEIbHOCTH

Hcnone3yeT OCHOBHBIE 3aKOHBI MATEMAaTHKH U €CTECTBEHHBIX
2

U/ G6nk10 HayK, B TOM YHUCJIE JJIsl PELIEHUs IPOPECCUOHANBHBIX 3a/1a4,

IPUMEHSET IPOrPAMMHBIE CPEACTBA

Cnoco0eH HCHOJb30BATH OCHOBHbIC NMOHATHS, NMPHUHIIH-
Nbl, 3aKOHbI U 3aKOHOMEPHOCTH O0uIeld M NMPHUKJIAJTHOU
TEOPUM CHUCTEM /ISl PelleHUs 3a1a4 NPo(ecCHOHATbHOMN
HAeATeJIbHOCTH

OIIK-11

3HaeT OCHOBHBIC TMOHATHS, MPUHIMUIIBI, 3aKOHBI U 3aKOHO-
MEpPHOCTHU O0IIel U MPUKIAAHOU TEOPUU CUCTEM, MOHUMAET
BOXHOCTh HUX UCIIOJB30BaHUSA B MPOGECCHOHAIBHOU Jesi-
TEJIBbHOCTU

1
Wonk11

Hcnons3yeT MOHATHSA, NPUHIMIIGI, 3aKOHBI M 3aKOHOMEPHO-
2 (V) (V)

U6nk11 CTH OOILEH M NMPHUKIAJAHOW TEOPUU CUCTEM Ul PELICHUS 3a-

Ia4 po(eCCUOHAIBHON NEATEIbHOCTH

I[Inanupyemblie pe3yabTaThl H3yUeHUs JUCHUNTUHBI:

3HaTB:

- OCHOBHBIE TIOHSTHS, 3aKOHBI M MOJIEITM MEXaHUKH, JJIEKTPUIECTBA U MarHe-
TU3Ma, K0JIEOAaHUH U BOJIH, KBAHTOBOU (PU3MKH, MOJIEKYJISIPHON (DPU3UKU U TEPMO-
JMHAMMKM, ONITUKH, aTOMHOM U sneproit dusuku (M k10 Udnx11);

- METO/IbI TEOPETUUECKOTO M HKCIIEPUMEHTATIBHOTO UCCIIEIOBaHUS B (PH3HKE
(M onk10 Adnk11); 3

- MaTeMaTHYEeCKHUE MOJICITH POCTEHIITNX CUCTEM M MPOIIECCOB B €CTECTBO3HA-
w1 Texuuke (MGnxg1 0, Alomica1)-

Ymern:

- pelraTh TUMOBBIC 33a4M 10 OCHOBHBIM pazjiesiaM Kypca pHU3HKH, HCTIOIb3Ys
MeTtobl MatemaTiudeckoro ananusa ( Ulgnki1, Uldnk11);

- yIOTpeOIATh MaTEMAaTHUECKYIO0 CHMBOJIMKY ISl BBIPAXKCHUS KOJTMYECTBEH-
HBIX M Ka4eCTBEHHbIX oTHomeHu# 06bekToB (M5 110, UdnK10);

- UCTIOJIb30BaTh (PM3NUECKHIE 3aKOHBI IIPH aHAJIM3€ U PEIICHUH POOIIeM Ipo-

deccuonansroii nesrensroctd (MASmic10, Uldmxi 1 Uldmicio, Uldnx11);
1



- HPUMCHATb MATCMATUYICCKNUEC MCTOAbI ITPHU PCUHICHUN THUITOBbLIX HpO(i)eCCI/IO-

HaJIBHBIX 3a/1a4 (I/m%mmo» I/m%)m(n» I/m%nmo: I/m%n}(n)-

Baanern:

- METOJIaMH TTOCTPOCHHS MaTeMaTHYECKOM MOJIEIN TUIIOBBIX Mpodeccuo-
HaJIBHBIX 33]1a4 U COJICPKATECIILHON NHTEPIPETALNM MTOJTYYCHHBIX PE3YJIbTATOB

1 1 2 2 )
(U6nk10- Ulonki1, UA6nk10, UlomKa1);

- METOJAMH IPOBeCHNS (PHU3UUECKUX H3MEPEHHIA, METOIaMH KOPPEKTHOI
OLICHKH HOTPELIHOCTEH HPU IPOBEICHUH (U3NUECKOTO SKCIIEPUMEHTA

1 1 2 2
(MA6nk10, Wlonk11, WAonk10 Ulonk11)-
4 O0beM AUCHUIIMHBI U BUJbI Y4eOHOH padoThI

OOmasi TPyTOeMKOCTh JUCITUIUIMHBI COCTaBIsAeT 9 3aueTHBIX eawHMI, 324

AaKaCMHNUYCCKUX Yaca.

HanMeHOBAIe Bcero ya- | Cemectpsl
COB 2 3
OOmas Tpy10eMKOCTh TUCIUTUTHHBI (MOYJIs) 324 144 180
KonrtakTtHas pabora: 19 8,5 10,5
nexuuu (JI) 6 2 4
npaktudeckue 3ansaTus (113) 4 2 2
cemuHapsl (C) - - -
nabopaTtopHbie padoTsl (JIP) 4 2 2
KypCOBOM MPOEKT (padoTa) - - -
CamocrositenbHas pabota cryaenta (CPC) 292 129 163
Kontponsubie padboTsl (kosnmuectBo) (KP) - -
B TOM YHCJI€ KOHTAaKTHas paboTa
[IpomexxyToUHas aTTeCTaAIUS 18 9 9
KOHTaKTHas paboTa 5 2,5 2,5
caMoCTOsATeNIbHAs paboTa Mo MOJATOTOBKE K OK- | JK3aMEH | JK3aMEH | JK3aMeH
3aMCHY 13 6,5 6,5

5 Conep:xanne IMCHUINIAHBI
5.1. CooTHecenusi TeM (pa3/ie/ioB) TUCHUILUIMHBI U (OPMHUPYEMBIX KOM-
NneTeHU M.
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HJ’.III;B’ VO, P3,
Pasnen 1. Mexanuka 59 + + ’ 3JIP,
PKC, 3
CPC
Paznen 2. MonexynsipHast puzu- JL 113, YO, P3
g Ka I/I TEPMO yI/IHEI:MI/IKa 55,9 * * PKC, (;3 ’
PMOA CPC
JI, 113,
Paznen 3. DnexkrpoMarHeTusm 56,1 + + PKC, YO, P3,
C3
CPC
. JIL 113,
Pa3nen 4. q)I/II?;IgI;i KoJIeOaHUil 1 35,5 + + PKC, Y%3P3,
CPC
HJ’.III;B’ VO, P3,
Pa3nen 5. BoiHoBas ontuka 38,5 + + PKé 3JIP,
CPC 3
JI, 113,
Paznen 6. KBanroBas ¢usuka 35,5 + + PKC, YO, 3,
C3
CPC
JIL 113,
Paznen 7. AtomHas ¢uszuka 25,5 + PKC, YO, P3,
CPC 3

Coxkpamenusi: JI — nexuus, 113 — npaktuueckoe 3anstue, JIP - naboparopnas pabdora,
CPC — camocrositenbHas padota cryaenta, PKC — pa3bop konkperHoit cutyanuu, BK —
BXOJIHOM KOHTpOJb, YO — ycTHbIM onpoc, 3JIP - 3amura nabopatopHoit pabotsl, P3 —
pacuetHas 3a1a4ya, C3 — cuTyalimoHHas 3ajaya.

5.2. Pa3aesbl IMCHUIIINH M BUABI 3aHATHHA

HaumeHnoBanue pazaena IUCUUILIIN- 11 m lcl ap | cpc | kp Bcero
HBI qacoB
Pasnen 1. Mexanuka 07]07] | 2 | 44 | | 474
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HanmenoBanue paszjena TUCIUILIN- 1/ mlc!ap | cpe | xp Bcero
HBI 4acoB
Paznen 2. MonekynspHas Gpusnka u 06/ 06 42 432
TEPMOMHAMHKA
Paznen 3. DnexkTpomMarHeTusm 0,7 0,7 43 44 4
Hroro 3a 2 cemecTp 2 2 2 129 135
Pa3gen 4. ®usnka xkonedaunii usomd | 1 | 0,5 40 41,5
Pasnen 5. BoaHoBas ontuka 11]05 2 42 455
Paznen 6. KBantoBas dusuka 11]05 41 425
Paznen 7. AromHas ¢usuka 11]05 40 415
HToro 3a 4 cemectp 4 2 2 163 171
[TpomexyTouHas aTTecTaIus 18
HUtoro no agucuuninge: 6 4 4 292 306
Bcero no nucrmminae 324

Coxkpamenus: JI — nexuus, 113 — npakruueckoe 3anstue, JIP - naboparopnas padota,
C — cemunap, CPC — camocrosiTenbHast padoTa CTyJeHTa.

5.3 Conep:kaHue IMCUUIIMHBI
Pa3gen 1. Mexanuka

Tema 1.1. KunemaTtuka J/[nHaMuKa MaTepuaIbHON TOUKU

VYpaBaenus kunematuku. Tpaekropus. [lepememienne. CKOpocTh U YCKOPEHHE
MaTepUaAIbHON TOYKHU. 3aKOHbI HproToHa. Mmysnbe. 3aKOH M3MEHEHHUs MOJIHOTO UM-
nyJbca. J[BUKEHHE TeJl IEPEMEHHON MaCChI.

Tema 1.2. Pabota u sHeprus
Mexanunueckast paborta. Kunernueckas sueprus. [lorenunanshas cuna. [loren-
LMAJIbHAS DHEPTHSL. 3aKOH U3MEHEHNS MEXAHUYECKON SHEPIUH.

Tema 1.3. Mexanuka TBepI0ro Tela

BpamarensHoe nBukeHHE. YTI0Basg CKOPOCTb. YTIIOBOE yckopeHue. COoOoTHO-
HICHUE MEXAY JUHEUHBIMU U YIJIOBBIMU XapaKTEPUCTUKaMU. MOMEHT CUJIbI OTHOCH-
TEJIbHO Ooch. MoMeHT uMitysbca. MomeHnt unepuuu. Teopema I'rorirenca-1lrerinepa.
PaGoTta cumibl, mpuiaoKeHHON K Bpariatoniemycs: Teiny. Kunernueckas sHeprus Bpa-
njaromerocs tena. OCHOBHOM 3aKOH JUHAMHMKHU BPaIllaTEIbHOTO JBUKEHUSI TBEPAOTO
Tena.

Tema 1.4. 3akoHbBI COXpaHEHUS! B MEXaHUKE

3aKOHBI COXpPAHEHUS HMITYJIbCa, MEXaHUYECKOM IHEPTruu, MOMEHTA HMITYJIbCA.
CBs13b 3aKOHOB COXPaHEHUS] ¢ CUMMETPHUSIMU MPOCTPAHCTBA U BPEMEHHU. J[BHKEeHHE B
MoJIe HEeHTpaIbHOM cuiibl. 3akoHbI Kemepa.
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Tema 1.5. MexaHuka CIUIONTHBIX CPeT

Hedopmaru TBepAoro Tena. 3akoH ['yka. YpaBHeHUE HEpa3pbIBHOCTU. Y paB-
Henue bepnymu. Bsaskocts. @opmyna Hetotona. Meton Ilyaseins. Meron Crokca.
O¢ddext Marnyca. AsponHaMuuecKas CHiia Kpbuia.

Tema 1.6. DnemeHTHI cieIMaIBbHONW TEOPUU OTHOCUTEIBHOCTH

[TpeoOpazoBanus ["anmnes. [Ipuaiun otHocutensHOoCTH ["anmwmtes. [loctynaTer
CHeMAbHON Teopuu oTHOCUTENbHOCTHU. [IpeoOpazoBanus Jlopenua. PenaruBuct-
CKO€ COKpaIlleHHE JUIMHBI. PeasTUBHCTCKOE 3amMesieHne BpeMeHU. OTHOCUTEIbHOCTh
OJTHOBpeMeHHOCTH coObITHiL. [IpocTpaHCcTBEHHO-BPEMEHHOM HHTEpBaIL. DOPMYJIbI
pensTUBUCTKON AuHaMuKHU. [lonHast 3Heprus. CBsI3b MEXKIYy MACCOU U SHEPTUEH.

Pazgen 2. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 2.1. MOHGKYJIHPHO-KHHGTH‘IGCK&H TCOPUA NACAJIBHBIX I'a30B

HI[G&JIBHI)Iﬁ ra3. OnbITHBIC 3aKOHBI nacaJIbHOI'O Ia3sa. YPaBHCHI/IG COCTOAHMUA
nacaJbHOI'O rasa. OcHoOBHOE YPaBHCHHC MOHGK}’HHpHO-KHHCTH‘IGCKOﬁ TCOPpHUHN HC-
aJJbHOroO Ta3a. 3aKOH BOJII)]_IMaHa O PaBHOMCPHOM pacCIpCaACICHNN SHCPIHUH I10 CTC-
IICHAM CBO60,ZII:I MOJICKYJIL.

Tema 2.2. Cratuctuyeckas pusuka

CraTtucTU4eCcKuil U TEPMOAMHAMUYECKMA MeTOol. 3aKOH MakcBeiia o pachope-
JIEJICHUH MOJIEKYJl MJIEalbHOro ra3a Mo CKopocTsMm. bapomerpuueckas ¢opmyna.
Pacnpenenenne bonbimana.

Tema 2.3. TepmoanHamuka

BuyTpennsist sHeprust u paborta TepMoauHaMU4YecKor cucteMbl. Terutora. Ter-
jJoeMKkocTh. [lepBbIii 3akoH TepMoauHaMuku. PaboTa rasa B uzomporieccax. Y paBHe-
HUe aanabaTel uaeabHOro rasa. [lomurponuyeckue mpouecchl.

Tema 2.4. SIBnenus nepeHoca

CpenHsst ;yiiHa CBOOOTHOTO Tpodera MOJIeKy UAcalbHOTO raza. 3akoHbl duka,
®ypre, Hororona. Juddys3us B razax. TenmaonpoBoAHOCTh T'a30B. Bs3KOCTh ras3os.
3akoH Crokca.

Tema 2.5. Bropoii 3aKk0H TepMOAMHAMUKU. PeasibHbIe ra3bl

Mukpo- 1 Makpo-cocTosiHUA. DHTponus. Bropoi 3akoH TepmoanHaMuku. Kpy-
roseie mponiecchl. KIIJI nuxna. Hukn Kapro. Tepmuueckuin KII/I. PeanbHbie rassi.
N3otepmbl DHaproca. YpaBHenue Ban-gep-Baanbca. BHyTpeHHsIst 3HEprusi peaibHO-
ro rasa.

Pa3znea 3. JaekTpoMardeTusm

12



Tema 3.1. Dnextpocraruka

3akoH coxpaHeHus 3apsana. 3akoH Kynona. Dnektpuyeckoe nose. HanpsokeH-
HOCTb AsiekTpuueckoro nous. [lorennuan. HanpsskeHHOCTh Kak TpagueHT MOTeHIHa-
na. [loTeHnuanbHas SHEPrUsi CUCTEMbI JJEKTPUUYECKUX 3apsiioB. Pacuer paszHocTH
MOTEHIMAJIOB JIEKTPUYECKOIO TOJIsl B YACTHBIX ciiydasx. [loTok BekTopa HarpsixkeH-
HocTH. Teopema ["aycca 1jis anekTpuyeckoro noist B Bakyyme. [Ipumenenue teope-
MbI ["aycca K pacuery 3JIeKTPUUYECKHX TOJIEH B BAKyyMe.

Tewma 3.2. DaeKTpUYECKOE MOJIE B AUIICKTPUUECKON Cpeie

[Tonsipuzanust 1u3AeKTpUKOB. [10IIpU30BaHHOCTB. DJIEKTPUUECKOE MOJIE B JU-
AIEKTPUKE. DIeKTpudyeckoe cMenieHre. CBs3b ANEKTPUUYECKOr0 CMEIICHUS C Hamps-
YKEHHOCTBIO M TOJIIPU30BaHHOCThIO. Teopema ['aycca Il 3JIEKTpUYECKOro MOJIS B
BEILECTBE.

Tewma 3.3. I[IpoBOJHUKH B 3JIEKTPOCTATHUECKOM I10JI€

[IpOBOAHUKHN B B3JIEKTPUUYECKOM IMOJE. DJIEKTPUUECKass €MKOCTh YEIUHEHHOTO
MpOBOJAHUKA. B3anmHas snekTpuueckas eMKOCTb ABYX MPOBOJHUKOB. OJIEKTpHUUE-
CKasi eMKOCTb IJIOCKOTO, IUJIMHAPUYECKOTO U CPepUuecKoro KOHJIECHCATOPOB. DHEP-
TUsl DJIEKTpUUYecKoro mosist. O0beMHas IIIOTHOCTh SHEPTUHU AJIEKTPUUECKOTO MOJIS.

Tema 3.4. I1oCTOSIHHBIN 3JIEKTPUYECKHUI TOK

Cuita ¥ INIOTHOCTB JIEKTPUYECKOTO TOKA. 3aKOH OMa JuIisi OJHOPOJHOTO y4acT-
ka nenu. COonpoTUBIIEHNE U €r0 3aBUCUMOCTB OT TeMnepaTypbl. 3akoH OMma 11 He-
OJIHOPOJHOTO y4acTka 1enu. 3akoH Oma i 3aMKHYTOHU 1ienu. PaboTa 1 MOIIIHOCTh
Toka. 3akoH J[xoyns-JIeHna. OIeKTpoABHXKYIIAs CUJIa UCTOYHUKA TOKA. Pa3BeTB-
nenHsle uenu. [IpaBuna Kupxroda. dnekrpoHHas Teopus MPOBOJIUMOCTH.

Tewma 3.5. MarautHoe 1moJie B BaKyyme

3akoH buo-CaBapa-Jlaniaca. MarauTHoe 1oJje B LIEHTPE KPyroBOTO MPOBOIHU-
Ka ¢ TOKOM. MarHuTHOE moJie MpSAMOro Toka. 3akoH Ammepa. Bzaumopeiicteue na-
paJUIeNIbHBIX TOKOB. MarHuTHoe MmoJie ABMXKYIIETOCs 3apsifa. 3aKOH IMOJHOTO TOKa.
MarunutHoe noJie coieHonia. IToTok marauTHo# naaykiuu. Teopema ["aycca. Pabo-
Ta MO NEPEMELICHUI0 MPOBOJHHKA C TOKOM B MarHUTHOM mnoJie. Cuia Jlopenna.
JIBrokeHME 3apsyKEHHBIX YacTUIl B MarHUTHOM Toiie. D dext Xona.

Tema 3.6. MarHuTHBIE CBOMCTBA BEIIECTBA

MaruauTtHoe noJie B cpeaax. MaruuTHeiii MOMEHT. | unoteza Amnepa. Hamaruu-
yeHHOCTh. OnbIT DiHIITEHAa-Ae ['aa3a. MarautHoe nose B BemecTBe. Hampsiken-
HOCTh MAarHUTHOTO 10Jis1. CBsA3b MArHUTHON MHAYKIHWHU C HAMPSKEHHOCTBHIO U HaMar-
HUYCHHOCTBIO.

Tewma 3.7. DnexTpoMarHuTHas HHAYKUWs. Y paBHeHnsa MakcBesuia
SBneHne 3NeKTpoMarHUTHON WHAYKUUH. 3akoH Dapanes. IIpaBuno Jlenna.
[Tpupona IAC unaykuun. 1C UHAYKIMU B ABMKYIIMXCS MpOoBOAHMKAX. CaMOUH-

13



nykuus. MHAYKTUBHOCTh KOHTYpa. MMmylibc HanpshkeHus IpU pa3sMbIKaHUU LIETH.
B3aumuas unaykuus. Tpanchopmatopbl. DHeprus MarHuTHoro mnoiisg. OObeMHas
IJIOTHOCTh HEPTHM MAarHUTHOTO mnojss. OcHOBBI Teopun MakcBeiuia sl 3JEKTPO-
MAarHuTHOTO MOJIS.

Pa3znen 4. ®usuka koj1e0aHUM U BOJIH

Tewma 4.1. 'apmoHnueckue koneOanus
["apMonmyeckue konebanus. ['apMOHMYECKHE OCHMIUIATOPHI. YPaBHEHHUE Tap-
MOHHMYECKUX KoJieOanuii. CokeHue rapMOHNYECKUX KOJIeOaHuH.

Tema 4.2. 3aryxaromiye U BbIHYK/IEHHbIE KOJIeOaHus
OHeprusi cBOOOTHBIX KosiebaHMil. 3aTyxatomre cBoOoaHbIE KoneOaHus. BeiHy-
XKJEeHHbIE Konebanus. Pe3oHaHc.

Tema 4.3. Bonnbl

VYupyras cpena. BonnoBoe ypaBHenue. Ilnockas BomHa. CkopocTh 3ByKa. Xa-
PaKTEpUCTUKH 3BYKOBBIX BOJH. Dddext [omuepa mis ynpyrux BOJH. YpaBHEHUE
MakcBeia B 00;1acTsIX CBOOOIHBIX OT 3apsAJI0B U TOKOB. DJIEKTPOMAarHUTHBIE BOJIHBI.
XapaKkTEepUCTUKHU dJIEKTPOMAarHuTHoIX BOJIH. Bektop [lolinTHHrA.

Pasznea 5. BoaanoBas onTuka

Tema 5.1. DneMEHTBI TEOMETPUYECKON ONTHKH
[Tpunun @epma. 3aKOHBI OTPAKEHHSI U PEJIOMIIEHUS cBeTa. AOeppaluy JIMH3.

Tewma 5.2. UnTtepdepenius cBeta
Korepentnsie Boabl. OnbiT FOHTa. UHTEpdEpeninsa cBeTa B TOHKHUX TIJICHKAX.
Konbiia Hetotona. [Ipumenenue natepdepeHinm crera.

Tema 5.3. ludpakius cera

Merton 30 @penens. udpakinus Openens Ha oTBepcTun, Ha aucke. Judpax-
us OpayHrodepa Ha menu, Ha TudpakiMoHHON pemeTke. {udpakiuus peHTreHoB-
CKMX Jyuyed Ha Kpuctauie. Paspemaromias cmocoOHOCTh ONTHYECKHX YCTPOUCTB.
[TpuHuMIBl ronorpadum.

Tema 5.4. Ionsgpu3zanus cBera

3akoH Mamtoca. [lonsipuzanus npu najgeHUu CBETA HA AUAJIEKTPUK. 3aKOH bpro-
crepa. [IBorHoe nydenpenomiieHue. [Ipusma Hukons. Bpamenue riockocTu moss-
pHU3alNH.

Tema 5.5. BzaumoaencTBHE 3JIEKTPOMArHUTHBIX BOJIH C BEIIECTBOM
Hucnepcusa cBera. Kiaccuueckass 3jeKTpOHHas Teopust aucnepcuu. ['pynmna
BoJiH. [lornomenue cBeta. Paccesnue cBera.
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Paznen 6. KBanTtoBasi pusuka

Tema 6.1. KBanToBas npupoaa u3inydeHus

TemnoBoe uznmyudenue. [Ipubop HouHOTO BHAcHUS. CHEKTp H3Iy4eHHUs abCo-
JIOTHO YEPHOTO Teja. 3aKOHbI TEIUIOBOro usnydeHus. @opmyna Penmes — [xuHca.
['unote3a [lnanka. @opmyna [lnanka. ['unore3za DiiHmTENHA. CBA3b KOPITYCKYJISIP-
HBIX ¥ BOJIHOBBIX CBOMCTB cBeTa. J[aBienne cBeta. Baemmmmii poroaddext. Dddexr
KomnroHa.

Tema 6.2. D1eMeHTHl KBAHTOBOM MEXaHUKHU

Bosubl ne bpoiins. Oneit [leBuccona-Jlxepmepa. CooTHOLIEHHWE HEOMPEACICH-
Hoctel ['eitzenOepra. Bonnosas dynkims. Ypasaenune penunrepa. Yactuma B o1-
HOMEPHOU NOTEHLIMAIBHOU SIME.

Tema 6.3. DnemeHThI PU3UKH TBEPOTO Tela

3oHHas Teopus TBEpAbIX Tea. [[poBOAMMOCTh MOMYNIPOBOJHUKOB. 3aBUCUMOCTD
CONPOTUBJIEHUS MOJYIPOBOJHUKOB OT TEMIIEPATYphbl. KOHTAKTHBIE SIBIEHUSA. 3AKOHBI
Boubra.

Pazges 7. AtomHas pusuka

Tema 7.1. Teopust atToma Bogopoja

Jlunenyateiii criektp aromMa Bojpopoaa. @opmyna banemepa. Moaenu artoma.
[Toctynarsl bopa. OnbiT ®panka-I epua. CriekTp U3nydyeHnus aTroma Boxopoaa no bo-
py. ATOM BOIOpO/AA B KBAHTOBOM MEXAHHUKE.

Tema 7.2. AToMHOE 1pO

Mopnenu atromHoro siapa. Snepubie cuibl. JlegektT Macchl U SHEPTHUS CBSI3U sJIpa.
EcTecTBeHHas palMOaKTUBHOCTh. 3aKOH PaJUOAKTUBHOTO paciajia. 3aKOHOMEPHOCTH
a- u P-pacmana. MckyccTBeHHasi paliOaKTUBHOCTh. SepHble peakiuu. SnepHbie
pEaKUNU JEJICHUS U CUHTEe3a. TepMOsSAepHbIA PeakTop. ANepHBIM PEaKTOp Ha TEIIO-
BBIX HEUTpPOHAX. JlO3UMETPUUYECKUE ETUHULIBI.

Tema 7.3. DnemMeHTapHBIC YACTULIBI
YpoBeHb 2eMeHTapHBIX 4YacTull. OOIIue CBOMCTBAa DIIEMEHTAPHBIX YACTHIIL.

B3aumornpeBpanienue yactul. OyHnaMeHTaIbHbIE B3auUMOAEUCTBUS. JIenToHbI. An-
ponbl. KBapku. [lepenocunku ¢pyHaaMeHTaIbHBIX B3aUMOACHCTBHIA.

5.4 TIpakTHyecKue 3aHATHUSA
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Tpyno-

Ne TeMaTnka MpakTUUECKUX 3aHATUN oM
paznena ROCTD
(dachl)
2 ceMecTp
1 Mexanuka 0,7
2 MonekynspHasi Gpu3MKa U TEPMOAMHAMHKA 0,6
3 DJIEKTPOMAarHeTu3M 0,7
Wroro 3a 2 cemecTp 2
3 cemecTp
4 dusuka KosebaHuii U BOIH 0,5
5 BonnoBas ontuka 0,5
6 KBanToBas ¢usnka 0,5
7 AtomHas u3nka 0,5
Uroro 3a 3 cemectp 2
HToro no nucuuIviiie 4
5.5 JlabopaTopHBIil IPAKTHKYM
No Tpyno-
pasica, HaunmeHoBaHue 1a0opaTOPHBIX padoT eMIKOCTH
TEMBI (dachl)
JUCITUTITIHBI
2 ceMecTp
1 JIP Nel Teopus norpemrnocteit, [Ipocreitmme nzme- 2
peHHUsI
Utoro 3a 2 cemectp 2
3 cemecTp
5 JIP Ne2 UccnenoBaHue CBOMCTB MOJISPU30BAHHOTO 2
CBETa
Hroro 3a 3 cemectp 2
HToro o qucHuIninHe 4
5.6 CamocTosiTesibHasi padoTa
No Tpyno-
paszena nuc- Buabl camocToaTensHO# paboTh C€MKOCTh
L UTIJINHBI (gachr)
2 cemecTp
1 N3yuenne Teopernueckoro Mmarepuana [ 1,2]. 33
CamocTosiTenbHas paboTa Mo pelnieHuro 3aaad [7]. 10
[ToaroroBka k nmabopaTopHbM padoTam [1,2,9]. 1
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No Tpyno-
pasficiia 1uc- Bunbl camocToaTensHO# paboTh €MKOCTb
ITUATITAHBI (dachl)
2 U3yueHue TeopeTHueckoro Marepuana [1,4]. 32
2 CamocrosiTenbHas paboTa 1Mo pelieHuo 3aia4 [7]. 10
3 N3yuenne Teopernueckoro Mmarepuana [ 1,3]. 33
3 CamocrosiTenbHas paboTa 1Mo pelieHuo 3aia4 [7]. 10
Hroro 3a 2 cemectp 129
4 N3yuenne Teopernueckoro Mmarepuana [1,2,3]. 30
4 CamocrosiTenbHas paboTa 1Mo pelieHuro 3aia4 [7]. 10
5 N3ydenue TeopeTuyeckoro marepuana [1,5]. 31
5 CamocTtosiTenbHas paboTa Mo peleHuro 3aaad [7]. 10
5 [ToaroToBka k gabopaTopHbIM padoTam [12]. 1
6 N3yuenue Teopetnyeckoro marepuana [1,6]. 31
6 CamocrosTenpHas padoTa 1Mo pemeHuro 3a1a4 [7]. 10
7 N3ydenue TeopeTuyeckoro marepuana [1,6]. 30
7 CamocTosiTenbHas padboTa 1Mo pemeHuto 3a1aq [7]. 10
Utoro 3a 4 cemectp 163
Hroro no nucuuninxe 292
5.7 KypcoBbie padoThl

KypcoBsie paboThI (MPOEKTHI) y4€OHBIM MIAHOM HE MPEAYCMOTPEHBI.

6 YueOHO-MeTOAMUYECKOE U HH(OPMAITMOHHOE O0ecTedeHre JUCIMTILTHUHbI

a) OCHOBHAs JIUTEpATypa:
1. Tpodbumona, T. Y. Kypc ¢pusukm [Texct]: yue6. mocobue / T.U.Tpodumosa. -
M.:Axkanemus, 2008.-558 c.- ISBN 978-5-7695-57/82-8. KonnuecTBo 5K3eMILISIPOB
50.
2. bounapes, b. B.Kypc o6meii ¢pusuku. B 3-x 1. Kuura 1: Mexanuka. YueOHUK
111 0akanaBpoB [DNEeKTpOHHBIN pecypc]: yueOHuk 1is By3oB / b. B. bonaapes, H.
[1. Kanmamaukos, I'. I'. Cnupun — OnektpoH. gan. — M.: FOpaiit, 2019 — 353¢c. —
ISBN: 978-5-9916-1753-6, 978-5-9916-2321-6— Pexum moctyna: https://biblio-
online.ru/viewer/C58E0BBB-C423-4759-959F-9274A38E679B/kurs-obschey-fiziki-
v-3-kn-kniga-1-mehanika — 3aru. ¢ skpaHa.
CBOOOIHBIN (1aTa obpamenus 25.01.2018.).
3. bounapes, b.B. Kypc o6meii ¢pusuku. B 3-x 1. Knura 2: DnekrpomaraeTusm, on-
THKa, KBAaHTOBas (u3uKa. YUeOHUK Il OakanaBpoB [DIEKTPOHHBINA pecypc]: yueo-
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Huk 1715 By30B / b. B. bounapes, H. I1. Kanamnukos, I'. I'. Ciupur — D1eKTpoH.
naH. — M.: FOpaiit, 2019 — 353¢c. —ISBN: 978-5-9916-1754-3, 978-5-9916-2321-
6— Pexum poctyma: https://biblio-online.ru/book/E7ADA2F4-0719-4286-99F9-
C06E830661D3/kurs-obschey-fiziki-v-3-kn-kniga-2-elektromagnetizm-optika-
kvantovaya-fizika — 3ari. ¢ skpaHa.

CcBOOOIHBIN (1aTa obpamenus 25.01.2018.).

0) TONOJIHUTENbHAS TUTEpaTypa:

4. bonnapes, b. B. Kypc oomeit puznku. B 3-x 1. Knura 3: Tepmoaunamuka, cra-
TUCTUYECKast (U3HKA, CTPOCHUE BEIIEeCTBA. Y UYCOHUK JIsl OaKanaBpoB [ DIEKTPOHHBIN
pecypc]: yaeonuk s By3oB / b. B. bounmapes, H. I1. Kanamuaukos, I'. I'. Cnimpun —
OnextpoH. gan. — M.: KOpaiit, 2019 — 353¢c. —ISBN: 978-5-9916-1755-0, 978-5-
9916-2321-6 — Pexum poctyma: https://biblio-online.ru/viewer/96A19159-3AD2-
4326-A052-BBEO0D3BBFI3F/kurs-obschey-fiziki-v-3-kn-kniga-3-termodinamika-
statisticheskaya-fizika-stroenie-veschestva — 3ari1. ¢ skpaHa, cBOOOIHBIN (HaTa 00-
pamenus 01.12.2017).

5. Bonmpkenmreitn, B.C. CoOopHuk 3agad 1no o0meMy Kypcy (uU3HKH
[Texct]/B.C.Bonbkenmreiin- C-116: Cnernuanshas autepatypa, 1997. — 328 c¢. —
ISBN 5-86457-033-8. KonuuecTBo ax3eMIiisipoB 80.

6. Ocenequuk, 10.C. ®u3zuka. MoayJjbHbIii Kypce (11 TEXHHYECKUX BY30B). Y4eO-
HOE nocooue il 0akanaBpoB [DIEKTPOHHBIN pecypc]: yueoHuk s By3oB / FHO.C.
Ocenenunk, I1.U. Camounenko, T.H.Tounnmna— OnektpoH. nan. — M.: KOpair,
2019 — 526¢. —ISBN: 978-5-9916-2719-1, 978-5-9692-1453-8 — Pexum nocty-
na:https://biblio-online.ru/book/981CBDA0-1563-4065-9207-
DO60AAECABES/fizika-modulnyy-kurs-dlya-tehnicheskih-vuzov — 3ari. ¢ skpana,
cBOOOHBIN (aTa oopamenus 01.12.2017).

B) MepeveHb PecypcoB MH(DOPMAIIMOHHO-TEIICKOMMYHUKAIIMOHHON cetn «HTep-
HETY:

7. Matematikam.ru — omnJiaiiH KaJbKYJSITOPbI 10 MaTeMaTHKe [DJIeKTPOHHBIN
pecypc]/Pexxum nmocryma: http://matematikam.ru cBoGomHbIli  (1aTa oOpaleHUs
01.12.2017).

8.y(X).ru — mocrpoenne rpadukoB (QYHKIUNA OHJIANH [DJICKTPOHHBIA pe-
cypc]/Pexxum  nmoctyma:  http://www.yotx.ru, cBoOomHBIM (ata oOpaIeHHUs
01.12.2017).

') IporpaMmMHoe odecrieueHne (JIMIEH3MOHHOE U CBOOOJHO pacmpocTpaHsieMoe), Oa-
3bI IaHHBIX, HHPOPMAITMOHHO-CIIPABOYHBIC U TOMCKOBBIE CHCTEMBI:
9. D1eKTPOHHO-0MOIHOTEYHAS] CHCTeMAa H3AaTeJbCcTBa «JIaHby» [DIEKTPOHHBIHN

pecypc] — Pexxum nmoctyma: http://e.lanbook.com/, cBoGoaHbIN (naTa oOparieHus:
01.12.2017).
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10. DJexkTpoHHO-0MOJAMOTeYHasi cucTeMa u3aaTebeTBa «OpaiiT» [DnekTpon-
HbIl pecypc] — Pesxkum moctyma: https://biblio-online.ru, ceodoanslii (qaTa obpaiiie-
Hus: 01.12.2017).

11. MATHCAD-14 [IIporpammHoe obecnieuenue] - Jlumensus No2566427 ot 27
nekabps 2010 rona.

12. EauHoe OKHO J0CTyna K o0pa3oBaTejibHBIM pecypcaM [DJeKTPOHHBIN pe-
cypc]. — Pexum gocryma: http://window.edu.ru, cBoGomHbIi (aTa oOpalleHus:
29.01.2018).

13.  Koncyasrtant Ilatoc [DnekTpoHHBIN pecypc]: opHUIHaNbHBI CalT KOMIIAHUU
Koncynpratar [lmoc. — Pexxmm moctyma: http://www.consultant.ru/, coOomHbI#
(mata obpamenus: 29.01.2018).

14.  DnexkrpoHHas OuOamorexka HaydHbIX mnyoOuukanuii «eLIBRARY.RU»
[DnexTpoHHBIH pecype] — Peskum moctyma: http://elibrary.ru/, ceo6omHbI (1aTa 00-
pamenusi: 29.01.2018).

7 MaTtepuajibHO-TEXHUYECKOE o0ecneyeHne 1 CIUIITHHbI

[Tpodeccopcko-npenoaaBarenbckuil coctaB Kadeapsl Ne5 MpoBOAUT CO CTYyIEH-
TaMU OYHOW U 3a04HOM (opM 0OydeHHs JEKIMOHHBIE, MPAKTUYECKUE U JJabopaTop-
Hble 3aHsATUs Mo ¢usuke. [lorounas aynutopus 430 ocHallleHa CTallMOHAPHBIM KOM-
NBIOTEPHBIM MTPOEKTOPOM, KpoMme Toro, Ha Kadenpe Ne5S umeeTcss mepeHOCHONH KOM-
NBIOTEPHBIN MMPOEKTOP U IKPaH, YTO AT BO3MOXKHOCTh MPENOAaBaTEIsIM MPOBOIUTD
JIEKLIMOHHBIE 3aHATUSl C HCIIOIb30BAHUEM IOATOTOBICHHBIX MMM MPE3E€HTAUUU 10
u3ydaemMblM TeMaMm. JlabopaTtopHbie paOOThl IPOBOJATCSA B JJAOOpAaTOpUSIX Kadeapsl
No5, ocHallleHHBIX COOTBETCTBYIOIIUM J1a0OpaTOpHBIM 000pyaoBaHueM. HanmeHoBa-
HUE JTa00opaTopuil ¢ IepeyHeM OCHOBHOT'O 000pY/I0OBaHHUS:

JlabopaTtopus snekTpuyecTBa U MarHetusMma (momerieHue Ne 422) ocHarieHa
npudopamu i IPOBEACHHUS CIIETYIONINX Ja00paTOPHBIX PaboT:

- 3yueHne KMHEMATUKU U TUHAMUKHY JIBIXKCHUSI TEJT TI0 HAKIIOHHOM TUIOCKOCTH.

- Onpenenenyre eMKOCTH KOHJIEHCATOpA.

- I3Mepenue y1eapHOro COpOTUBIIEHUS PE3UCTUBHOTO ITPOBOIHUKA.

- UccnenoBanue cunycounanbHor J/C MHIYyKINH.

- Onpenenenye MUPUHBI 3aNPEIIEHHON 30HbI ITOJIYITPOBOIHUKA.

- Onpenenenue yAeIbHOIO 3apsjia AIEKTPOHAa METOIOM OTKJIOHEHHUS 3JIEKTPOH-
HOT'O IIy4yKa B MarHUTHOM TIOJIE.

- U3yuenue s dexra Xoina.

- OnpenenieHue TOPU3OHTAIBHOM COCTABJISIIONIEH 3€MHOTO0 MAarHUTHOTO MOJIA
IIPY IOMOIIY TAHTE€HC - TaJIbBAHOMETPA.

- I3yueHne CaHTUMETPOBBIX AIEKTPOMATHUTHBIX BOJIH.

Jlabopatopus ontuku (romenieHue Ne 433) ocHarieHa npuOOpaMu Jisi IPOBeE-
neHus 1abopaTopHBIX PaboT:

- Onpenenenne ko3P duiinenTta 3aTyxanus U JOOPOTHOCTH KOJIeOATEIIbHON CHC-
TeMbI (PU3UUIECKOTO MasITHUKA.

- UccnenoBanue u MCNOJIb30BaHUE TOHKUX JIMH3.
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- Onpenenenue JIMHBI BOJHBI CBETA C MOMOILBIO Kosel, HproToHa.

- Onpezenenue NOCTOSTHHON MU(PAKIIMOHHON PEIIEeTKH.

- UccnenoBanue CBOMCTB MOJISIPU30BAHHOIO CBETA.

- OrmpezeneHre KOHIICHTPALUKA PACTBOPA caxapa ¢ MOMOIIbIO TOJISIPUMETPa.

- OrnpezeneHue SHEPTUU TUCCOIUAIIMN BYXPOMOBOKHUCIIOTO KaJlUs.

- UccnenoBanue nucrnepcuy oNTHYECKOTO CTEKIIA.

- Ornpezenenne XxapakTePUCTUK AUGPAKIUOHHON PEIIETKH.

- Onpezenenue paccTOSTHUSA MEXAY IeJAMH B onbiTe FOHra.

- HccnenoBanue 3akoHa Maimoca U MPOXOXKACHUS MOJISIPU30BAHHOIO CBETA Ye-
pe3 (a3oByrO TUIACTHHKY.

- MogenupoBaHue ONTHYECKUX TPUOOPOB U ONPEACIICHUE UX YBEINYEHUS.

JlaGopaTopus MEXaHUKH M MoJIeKyJsipHou (u3uku (momemieHue Ne 435) ocHa-
HieHa npudopaMu AJisi MPOBEACHUS 1TaOOPaTOPHBIX paboT:

- Teopus norpemHocre.

- [Ipocrenime n3mepeHus.

- U3mepenune yckopeHust cBOOOJHOTO MaJieHHsl ¢ MOMOIIbI0 Tprudopa ATBya.

- Omnpenenenne kod3((UIMEeHTa BOCCTAHOBICHUS U BPEMEHHM COYJapeHUs Ia-
pOB.

- OnpeneneHue MnoJoKeH!s LIEHTpa Macc (PU3NYECKOTO MasTHUKA.

- OnpeneneHre MOMEHTa UHEPIUU GU3HUUYECKOTO MasiTHUKA.

- M3yyeHue OCHOBHOT'O 3aKOHA JIMHAMHUKHU BpPAIaTEIbHOIO JBUKEHUS (MasTHUK
O6epOeka).

- ['a30BBI€ 3aKOHBL.

- OnpeneneHre OTHOIICHHS TEIJIOEMKOCTH Ta3a MPHU MOCTOSIHHOM JABJICHHUH K
TEIJIOEMKOCTH ra3a npu NOCTOSIHHOM 00bemMe 1o Meroay Knemana u Jlezopma.

- I3yueHue TeraoBbIX NPOLECCOB B U30JIUPOBAHHON CUCTEME.

- M3yueHue CBOMCTB MOBEPXHOCTU XKUAKOCTH. OmpezaeneHue kospduuueHTa
BHYTPEHHETO TpeHHus 1o Merony Crokca.

8 Obpa3oBaTre/ibHbIe 1 HH(POPMALMOHHBIE TEXHOJIOTUH

Jlexuusi COCTaBISIET OCHOBY TEOPETUUYECKOTO OOYUYEHHS B paMKaX JAMCLUILIMHbBI
Y HallpaBJICHA HA CHCTEMATU3UPOBAHHOE HM3JIOKEHUE HAKOIUICHHBIX M AKTyaJbHBIX
Hay4YHbIX 3HaHUW. Jleknus wWMeeT LeNbl0 pPacKpbhITh TEKYILIEEe COCTOSHHUE W
0003HAaYUTh NEPCHEKTUBBI Mporpecca B 00JAaCTH H3y4aeMoWl JucuuIuinHbl. Ha
JIEKIIMM KOHLIEHTPUPYETCS BHHUMaHHE OOYydYaloIIMXCsd Ha HauOoJee CIO0XKHBIX H
Y3JIOBBIX BOIIPOCAX, CTUMYJIMPYETCS UX aKTHBHAs MO3HABATENIbHAS AEATEIBHOCTD.

Benymum MeTOOM B JIGKIMH BBICTYNAET YCTHOE H3JIOKEHUE Y4eOHOTro
Marepuasna, KOTOPbIA COIPOBOXKIACTCA OJHOBPEMEHHOW IEMOHCTpALMEN CJIanIoB,
opu HEOOXOAMMOCTH MPUBJIEKAIOTCS OTKpbIThIe VHTEepHET-pecypchl, a Takxke
JEMOHCTPALlMOHHBIE W HAIJIIHO-WIIIOCTPALIMOHHBIE MaTepHalbl U IPAKTHYECKUE
npuMepbl. llenp NpakTUYECKUX 3aHATUM — 3aKpElNUTb TEOPETUYECKUE 3HAHMS,
NOJlyY€HHBIE OOYyYaloIIMMHUCA Ha JIEKIUSAX M B Pe3yibTaTe CaMOCTOSTEIHHOIO
U3YYEHHS COOTBETCTBYIOIUX TEM, a TaKKe MPUOOPECTH MPAKTHUECKUE HAaBBIKH.
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[IpoBoaMMBIE B paMKax MPaKTHUYECKOTO 3aHITHSI YCTHBIE OMPOCHl U KOHTPOJIbHAsS
paboTa (B hopmMe TeCTUPOBaHMS ) UMEIOT MPO(ECCHOHATBHYIO HAMPABJICHHOCTb.

[IpakTuueckue 3aHATUS O JUCHUIUIMHE SIBISIIOTCS COCTABJISIOIIMMU MPAKTU-
YEeCKOM MOJArOTOBKH OOYYalolUXCs, TaK Kak MPEeayCMaTpUBaIOT WX Y4acTHE B BbI-
MOJIHEHUH OTENbHBIX JIIEMEHTOB padoT, CBSI3aHHBIX C Oyaylel nmpogpecCuoHalIbHON
NEeSATEIbHOCTBIO.

Takke B KauecTBe dJE€MEHTa MPAKTUYECKOM MOJATOTOBKH MPUMEHSIETCS pa3dop
KOHKPETHOM CHUTYalluM, WUCIIOJIb3YEeMbI Ha MPAaKTHUYECKUX 3aHATUAX U 3aKII0Yaro-
IIMICS B TIOCTAaHOBKE MEpEe] CTYACHTAMU PACUETHBIX M CUTYallMOHHBIX 3aJa4 C Iie-
JBI0 TOCTHKEHUS TIAHUPYEMBIX PE3yJIbTaTOB B YACTH YMEHHUS aHATU3UPOBATh MPO-
IIECCHI, MPOTEKAIOIINE B MEXaHU3MaX, arperarax, CUICTeMax U KOHCTPYKTHUBHBIX dJie-
MEHTaX BO3AYIIHBIX CYZOB M aBUAIIMOHHBIX JIBUTATeNIeH C TOUKH 3pEHUS JUArHOCTH-
YECKUX NPU3HAKOB, BJIAJECHUS METOJAaMU OpraHU3alliy TMPOBEIEHUS HU3MEPEHUN U
UHCTPYMEHTAJIBHOTO KOHTPOJIS TPU OCYLIECTBICHUH JUAarHOCTUPOBAHUS U OIpese-
JICHUS] TEXHUUECKOT'O COCTOSTHUS aBUAIIMOHHOM TEXHUKHU.

JlaGoparopHas paboTa - 3T0 METOA 00y4EHHUsI, IPU KOTOPOM CTYJIEHTHI O]
PYKOBOJICTBOM IpEIoiaBaTeis U MO 3apaHee HaMEUEHHOMY IIaHy MPOAEIbIBAIOT
OTIBITHI UJIM BBIMOJIHSIIOT ONpEesIEHHbIE MPAKTUYECKUE 3aJJaHUs U B IIPOLIECCE UX
BOCIPUHUMAIOT U OCMBICIMBAIOT HOBBIN yUe€OHBIN MaTepual.

CamocTosiTenbHast paboTa CTyJEHTa SBJISETCS COCTABHOW YacThlO y4eOHOMH
pabotel. Ee 0CHOBHOH 1Liebl0 ABISIETCS (POPMUPOBAHUE HABBIKA CAMOCTOSITENb-
HOTO MPUOOPETEHUS 3HAHUN MO0 HEKOTOPHIM HE 0CO00 CIIOKHBIM BOINPOCAM TEO-
PETHUYECKOTO Kypca, 3aKperuieHne W yriyOJeHHe TMONYYeHHBIX 3HAHWUW, Camo-
CTOsATeIbHAsI paboTa CO CIPaBOYHUKAMH, IEPUOAMYECKUMU WU3IaHUSIMU U Hayd-
HO-TIOMYJISIPHOM JTUTEPATypOi, B TOM YHCIIE HAXOIALUIUMHUCS B TNIOOATBHBIX KOM-
OBIOTEpPHBIX ceTsax. CamocTtosTenbHas paboTa TMOapa3syMeBaeT BBIMOJIHEHHE
y4eOHBIX 3a/IaHUM.

O ®oHj O1IEHOYHBIX CPEICTB ISl NMPOBeAeHHs TEKYILIero KOHTPOJIsl ycIie-
BA€MOCTH U MPOMEKYTOYHOM ATTECTALMH M0 UTOraM OCBOCHUS TMCUHUILIIMHBI

VYpOBeHb M KauecTBO 3HAHUI 0OYYaIOIIUXCS OLICHUBAETCS IO pe3yiIbTaTaM
TEKYLIEro KOHTPOJIA YCIIEBAEMOCTH M NMPOMEXKYTOUYHOW aTTEeCTAlWU 10 UTOram
OCBOCHUS JUCIUIUIUHBI B BUJIC 3a4€Ta C OIEHKOU (BO BTOPOM CEMECTpPE) U IK3a-
MeHa (B TPEThEM CEMECTPE).

Tekymuii KOHTPOJIb BKIIIOYAET B ceOsl BXOJHOW KOHTPOJb, YCTHBIA OINpPOC,
3aIlUTY BBIMOJHEHHOTO MPAaKTUYECKOro 3aJaHusl U 3alUTy JabopaTopHOil pabo-
THI.

BxoaHOW KOHTpOJIb MpeIHa3Ha4YeH JUIsl BBIABICHHS YPOBHS IOJTOTOBKH
oOyJaromuxcs, HeOOXOJUMBIX /ISl OCBOEHUS IUCUUIUIHHEI.

Y CTHBIN OIPOC MPOBOAUTCSA C LUEIBbK0 KOHTPOJIS 3HAHUM TEOPETUYECKOr0 Ma-
TepHUaa, U3JaraéMoro Ha JIEKIIMM U YCBOEHHOI'O B PE3YyJbTaTE CAMOCTOSATEIbHOM
paboTHI.
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3anuTa BBIMOJHEHHOTO MPAKTUYECKOTO 3aJJaHus IPOBOAUTCS JIJIsi IPOBEPKU
CIIOCOOHOCTH HMCIOJIb30BaTh 3aKOHBI (DU3WKK MPHU aHAJIU3€ YCIOBUS U pELICHUS
3a/1a4d, a TAKK€ YMEHHS MPUMEHITh MAaTEMAaTUYECKUE METOIBI JJIsl ONHCAHUS
bu3MYeCcKuX SIBICHUI.

3amura 1a00paTopHO pabOThl MPOBOIUTCS JJIsi BBISIBICHUS CPOPMUPOBAH-
HOCTH HaBBIKOB dKCIUTyaTalluu MpuOOpOB U 000pyAOBaHUS U MPOBEACHUS PU3U-
YECKOTO HKCIIEPUMEHTA, a TaKKEe YMEHUS IPOBOJUTH CTATUCTUYECKYIO0 00pabOTKY
pPE3yJAbTAaTOB IKCIIEPUMEHTA.

PacuetHbie 3a7auu, CUTYallMOHHBIE 3a]1a4H, BBIIIOJIHEHUE Ja00OpaTOPHBIX PadoT
HOCSIT MPAKTUKO-OPUEHTUPOBAHHBIN XapaKTep, UCMIOJB3YIOTCA B paMKax MpPaKTUYe-
CKOH MOATOTOBKH C IEJIbIO OIEHKH (hOPMHUPOBAHUS, 3aKPCILJICHUS, PA3BUTHS MTPAKTH-
YECKUX HABBIKOB.

[IpomexyTouHas arTecTalsi 0 UTOraM OCBOCHUS AUCIUILIUHBI TPOBOIUT-

Csl B BUJIC DK3aMEHOB BO 2-M U 3-M CEMeCTpax.

DK3aMEeH MO3BOJIAET OLICHUTh YPOBEHb OCBOEHHUS KOMIIETEHIIMI 32 BECH Iie-
pUOA W3y4YEHHs TUCLUMIUIMHBL. BUJET BKIIOYAET TEOPETHUUYECKU BOIMPOC U JIBA
MPAKTUYECKUX 3aJaHUs, MPEACTABISAIONUX COOON pacy€THYI0 U CUTYaIIMOHHYIO
3amauy. K MOMEHTy ciauu sK3aMeHa JIOJDKHBI OBITh OJIaronoyqyHO MpPONICHBI
npeapiayime GopMbl KOHTPOJIS.

Metonuka GopMupoBaHUsl pe3yJbTUPYIONIEH OIEHKU B 00S3aTEIHHOM IO-
PSAJIKE YUYUTHIBACT aKTUBHOCThH CTYJCHTOB Ha 3aHSTHUAX, MTOCEHIAEMOCTh 3aHATHM,
OIICHKM 3a 3aIlUTY J1a00paTOpHBIX (MPAKTUUYECKUX) PadOT, BBHIMOJHEHHE CaMO-
CTOSITEJIBHBIX 3a/IaHUM.

9.1. ba/sIbHO-PEeHTHHIOBAasI CHCTEMA OLEHKH TeKYIIero KOHTPOJIsl ycreBae-
MOCTH ¥ 3HAHUI U MPOMEKYTOYHOM aTTECTALUM CTYICHTOB

bamibHO-pEUTUHIOBasE OLIEHKA TEKYIIErO0 KOHTPOJISI YCIEBAEMOCTH W 3HAHUMU
CTYAECHTOB HE TPUMEHSETCS.

9.2 MeroanuecKkue peKOMEHAAlUM 10 NMPOBEJCHUIO NMPOLEAYPbl OLCHUBA-
HHMSl 3HAHUIM, YMEHUH M HABBIKOB M (MJIM) ONBITA [AEATEIbHOCTH, XapaKTepH-
3YIOLIUX JTanbl POPMHUPOBAHUS KOMIICTECHIIMI.

VYCTHBII ONpOC OLIEHMBAETCS CIEAYIOIMM O00pa3oM: pa3BEpPHYTHIA OTBET
oOyyaroierocs JIOJKEH MPEACTABIATh coboif CBSI3HBIN, JIOTUYECKU
MocJie0BaTeIbHBIN OTBET Ha Borpoc. Kputepuu orieHuBaHUS:

1) mojaHOTa M MPABUIBLHOCTh OTBETA;

2) cTeneHb OCO3HAHHOCTH, IOHUMaHUS U3y4YE€HHOT0;

3) si3pIKOBOE OOPMIICHHE OTBETA.

OrneHka «OTIUYHO» CTABUTCS, €CIM OOYYAIOIIMICS TMOJTHO M3JIaraeT MaTepual
(oTBeyaeT Ha BOMpPOC), JAET MPABUIBHOE OIPEIACICHUE OCHOBHBIX TIOHSTHUN;
oOHapy>KMBaeT TOHMMAaHHE MaTepuaga, MOXKEeT O0OOCHOBaTh CBOW CYXKIICHHUS,
MPUMEHUTH 3HAHUS HA MPAKTUKE, TPUBECTH HEOOXOIMMBIE TIPUMEPHI HE TOJBKO U3
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ydeOHMKa, HO W  CaMOCTOATEIHLHO  COCTaBJIEHHBIC, W3JIaraeT  Marepuai
MOCJIEIOBATEIBHO U MPABUIILHO C TOUYKHU 3PEHUS HOPM JIMTEPATYPHOTO SI3bIKA.

OneHka  «XOpoIIo»  CTaBUTCA, ecid  OOydarouIuicss  JaeT  OTBeET,
YIOBIIETBOPSIONIMNA TEM K€ TpPeOOBAHMSIM, YTO M JUIsl OIEHKU «OTJIMYHO», HO
Jonyckaer 1-2 omuOKH, KOTOphIE caM e HCHpaBiser, u 1-2 Heaouera B
MOCJIEIOBATEIBLHOCTH U S3BIKOBOM O(DOPMIICHUH U3J1araeMoro.

OneHka «yIOBJIETBOPUTEIBHO» CTaBUTCS, €CJIM OOy4aroluiics 0OHApyKUBAET
3HAHUE U OHMMAHUE OCHOBHBIX MOJIOKEHUW JTAHHOW TEMBbI, HO M3JIaraeT mMaTepual
HEIOJIHO U JIOMyCKAaeT HETOYHOCTH B OMPENCIICHNN MMOHATUN W (OPMYITHUPOBKE; HE
YMEET JOCTaTOYHO ITyOOKO U JI0Ka3aTebHO 0OOCHOBATh CBOU CYXACHHS U MIPUBECTU
CBOM TPUMEpPHI; M3JAaracT MaTepual HEMOCJEI0BAaTeIbHO U JOMYCKaeT OIIMOKUA B
S3BIKOBOM O(DOPMIIEHUH M3]1araeMoro.

OueHka «HEYAOBJIETBOPUTEIBLHO» CTaBUTCH, ecnu oOyyJaromuiics
oOHapy>KMBaeT HE3HAHWE OOJBIINEH YacTU COOTBETCTBYIOIIETO BOMIPOCA, JOIMYCKaeT
ook B (HOPMYIHUPOBKE OINPEACICHUM | TPaBWI, MCKAXACT HUX CMBICI,
OecropsI0YHO U HEYBEPEHHO M3JIaraeT MaTepual.

9.3 Tembl KypcoBBIX padoT (IIPOEKTOB) MO AUCHUILIIUHE
Pedepatsl, kypcoBbie paboThI, 3cce U T.J. IO pa3einaM JUCIUIUTHHBI HE TIPEeay-
CMOTPEHBI YICOHBIM TIJIAHOM

9.4 KOHTpOJII)H])le BOIIPOCHI JIsI IPOBEACHUA BXO/JIHOI'0 KOHTPOJIA OCTAaTO4-

HbIX 3HAHUH 110 06ecnetuam1unM ANCHUIIJINHAM

MaremaTtuka

1. JIuneitHO€ TTpoCcTpaHCTBO. JIMHEHHbBIE OTIEpaTOPHI.

2. 'eomeTrpuueckue BeKTopbl. CyMMa BEKTOPOB. Y MHOKEHUSI BEKTOPA Ha YUCJIO.

3. CkanspHoe, BEKTOpPHOE, CMELIaHHOE MPOM3BEIEHUS BEKTOpPOB. [[BoitHOE BeKTOp-
HOE MPOU3BE/ICHHUE.

4. CucreMa nTMHEWHBIX ypaBHeHH (MeTon Kpamepa, meTton oOpaTHOW MaTpHIIbl, Me-
tox ["aycca)

5. [Ipenen pyukiuu. beckoneuHo mMaibie PyHKIUU.

6. Auddepenunpyemoie pynkuuu. [IponzBognas pyHKmu.

7. Heonpenenenuplil uHTerpai. Meroasl uHTErprpoBanus. OnpeaeneHHblid HHTerpal
(onpenenenue, popmyna HeroTona-JIeitoHua).

8. @YHKIIMK MHOTUX NepeMeHHbIX. YacTHbIE TPOU3BOIHBIE.

9.5 Onucanne moka3aresied U KpUTePHEB OLICHMBAHHWS KOMIIETEHIUIl Ha

PA3JIMYHBIX JTANlax UX (l)OpMI/IpOBaHI/Iﬂ, OIMMCAaHMEC IIIKAJ OLICHUBAHUA
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KowmrmereH-
1005041

IToxazarenu
OLICHUBAHHUS
(MHAMKATOPBI
JIOCTHKEHUS )
KOMIIETCHIIUH

Kpurepuu onenuBanus

[ oTan

OIIK-10
OIIK-11

1

Wonk1o
2

U 6nk10

nal
OMK11

2
U6nk11

3Haer:

- OCHOBHBIC IIOHATHS, 3aKOHBI U MOJEIIA MEXa-
HUKH, SJIEKTPUUECTBA U MarHeTU3Ma, KoJieOaHuii u
BOJIH, KBAHTOBOM (DU3UKHU, MOJIEKYISAPHON (HU3UKU
Y TEPMOJIMHAMHKH, ONITUKH, AaTOMHOH U SIACPHOMN
busnxn (M50, WlGmK11);

- METOJbl TEOPETHYECKOTO U SKCIEPUMEHTAIIb-
HOTO HCCIIe/IOBaHMs B (PU3UKE
(M 5nk10 MAGnk11); 5

- MaTeMaTHYECKUE MOJIETU POCTEHIINX CUC-
TE€M U IIPOLIECCOB B €CTECTBO3HAHUM M TEXHUKE
(M5nk10 Allomicr1)-

YmMmeer:

- peuaTh TUMOBBIE 3a/1a4¥ IO OCHOBHBIM pa3-
Jenam Kypcea (pU3uKH, UCTIONb3Ysl METOJIbI MaTeMa-
tudeckoro ananusa ( U511, Uldnk11);

- YHOTpeOIsATh MATEMAaTUUECKYIO CUMBOJIUKY
JUTSI BBIPAXKEHUSI KOJTMYECTBEHHBIX U KaUYECTBEHHBIX
otHommenuit 066ekT0B (MA3nK10, U3 mK10)-

II pTan

OIIK-10
OIIK-11

1
U 6nk10
12
OIlIK10
nal
OIlK11

2
U6nk11

Ywmeer:

- HCTIOJIb30BaTh (PU3NYECKUE 3aKOHBI MIPU aHa-
JN3€ U pelieHnu npoodieM mpodeccuoHanbHOM
JeSATeTLHOCTH
(A 6nk10 UWllonka1, MGnkr00 Mdmica1);

- IPUMEHATh MATEMATHUYE€CKUE METOIbI MPU
PEIICHUH THITOBBIX MPO(GeCCHOHATBHBIX 3a1a9
(810 U0mia 1, UAGnkc10o UllGnkae):

Baaneer:

- METOJIaMH TIOCTPOCHUST MaTEMaTHUIECKON MO-
JIJTM THITOBBIX MPO(eCCHOHATBHBIX 3a]1a4 B CO-
JepKaTeIbHON MHTEPIIPETAIIUH TIOJTyYCHHBIX pe-
3yJIbTaTOB

(I/Iﬂ%)nmo» I/IA%)HKllr HA(Z)HKlor Hﬂ%l’[Kll)'
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KomrmiereHn- IToka3arenu Kpurepuu onenuBanus

R050%1 OLICHUBAHUA

(MHAMKATOPBI
JIOCTHKEHUS )
KOMIICTCHIINI

- METOJIaMHU TIPOBEACHUS (PU3NUECKUX U3MEpe-
HUW, METOJaMH KOPPEKTHOM OLICHKH MOTPEIIHO-
CTEH MpH NPOBEAECHNUN (PU3MUECKOTO IKCIIEPH-

1 1 2 2
menTa (Mon10, Mllonki1, Uonk10, UomK11)-

9.6 TunoBbIe KOHTPOJIBHBIC 3aJaHUA IJIA MMPOBEACHUA TEKYIIECIro KOHTPO-

JA U HpOMC)KyTO‘-IHOﬁ arreCTallum 110 uToraMm OCBOCHMUA JUCHUIIIIMHBI

9.6.1 TunoBbIe pacueTHBIE 321241 IJIs1 MPOBEAEHUS TEKYIIEr0 KOHTPOJIS

3aganune Nel. Mexanuka

1. Camonert JIeTUT OTHOCUTEIBLHO BO3AYyXa CO CKOPOCThIO Vo = 800 km/4. Betep

JYET C 3aIajia Ha BOCTOK CO CKOpocThIo U = 15 m/c. C Kakol CKOPOCTHIO V ca-
MOJIET OyJIeT IBUTATHCS OTHOCUTEIHHO 3€MJIH U TOJ] KAKUM YTIJIOM? K MEpH-
JIMaHy HaJ0 JePKaTh KypcC, YTOOBI MepeMellieHue ObLIO: a) Ha 1oT; 0) Ha ceBep;
B) Ha 3amaj; I') Ha BOCTOK?

Kosieco pagnycom R = 5 cM Bpamaercs Tak, 4To 3aBUCUMOCTh yTiia OBOPOTA
paauyca Kojeca OT BpEMEHHU JlaeTcsl ypaBHEHUEM @= A + Bt + Ct* + Dt%, e D
=] pa;l/c3. Jlns1 Touek, Iexaniux Ha 000/1e Kojieca, HalTH N3MEHEHHE TaHTeH-
[IUAJIBHOTO YCKOpeHUS Aa,; 32 €IUHUILY BPEMEHHU.

Ha ciopTuBHBIX cocTsi3aHusAX B JIeHUHrpaje CIOpTCMEH TOJIKHYJI SIAPO Ha
pacctosiaue 1; = 16,2 M. Ha xakoe pacctosiaue |, moneTur takoe xe sSapo B
TalkeHTe npu TOM ke Ha4aJIbHOM CKOPOCTH U IIPU TOM K€ YIJIE HAKJIOHA €€ K
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ropu3oHTy? YCcKkopeHue cBoOoaHoro najaeHus B JIenunrpanae g; = 9,819 M/c%, B
Tamkente g, = 9,801 m/c2.

4. Teno nexuT HA HAKJIOHHOW MJIOCKOCTH, COCTABJISIONIEH C TOPU30HTOM YTOJl
a = 45° . [Ipu xakoMm npeaenbHOM KOd(PpPUIIMEHTE TPEHUSI K TEJIO HAYHET
CKOJIb3UTh 10 HAKJIIOHHOM MI0CKOCTU? C KaKUM YCKOPEHHEM a OYAET CKOJIb-
3UTh TEJIO 10 TIOCKOCTH, eciu ko3¢ dunueHnt Tperus k = 0,03 ? Kakoe Bpe-
Ms t moTpeOyeTcs I TPOXOXKACHUS MPHU ATUX ycloBusax mytu s = 100m? Ka-
KYIO CKOPOCTh V OyJIeT UMETh TEJIO B KOHIIE ITyTH?

5. Ha aBroMo0miib Maccoii M = 1 T BO BpeMsl JBUKEHUS JEUCTBYET CHIIa TPEHUS
Frp, paBHas 0,1 neicTByromen Ha Hero cuie TsoxkecTn myg. Kakyro Maccy m
OeH3MHa pacXoAyeT ABUTraTes b aBTOMOOWIISI HA TO, 4TOOBI HA TyTH S = 0,5 KM
YBEIIUYUTh CKOPOCTh OT Vi = 10 km/4 10 v, = 40 km/u? K.m. 1. qBurarens
n = 0,2, yaenbHas TermioTa cropanusi 6ensuna q = 46 M/Ix/kr.

6. YemnoBek, CTOSIINIA HA HETIOABMKHON TellexkKKe, OpocaeT B TOPU30HTATIHLHOM
HaIIpaBJICHUU KaMEHb Maccor m = 2 Kr. Tenexka ¢ 4eJTOBEKOM MOKaTUIIaCh
Ha3aJ], U B IEpPBBIH MOMEHT OpocaHust ee ckopocTh Obuta v = 0,1 M/c. Macca
TeJIeKKU ¢ yesmoBekoM M = 100 kr. HaliTu KHHETHYECKYIO SJHEPTUIO
W, OporeHHOro kamHs uepe3 Bpems t = 0,5 ¢ nmocie Hayasia ABMXKEHUS.

7. JlepeBSHHBIM MOJIOTKOM, Macca KOToporo my = 0,5 Kr, yIapsrOT O HENOABHXK-
HY10 cTeHKY. CKOpOCTbh MOJIOTKA B MOMEHT yaapa vi = 1 m/c. Cunrtas koapdu-
LIUEHT BOCCTAHOBIICHUS IPU yJlape MOJIOTKa o0 cTeHKy k = 0,5, HaifTu konuue-
CTBO Ter1oThl Q, BeIenuBIIeecs mpu ynape. (Kosadduuuentom BocctaHoBIEe-
HUS MaTepuaa Tejla Ha3bIBalOT OTHOLIEHHE CKOPOCTH IOCIE yaapa K €ro CKo-
pOCTH 110 yaapa.)

8. I'py3 maccoit m = 1 Kr, mo/IBeNIEHHBIN HA HEBECOMOM CTep>kKHE AynHOM | = 0,5
M, COBEpILIaeT KoyiebaHus B BEpTUKAIBbHOM M10ckocTH. [Ipu kakom yriie oT-
KJIOHEHUS? CTEP>KHS OT BEPTUKAIN KUHETUYECKAsl SHEPIHsl IPy3a B €r0 HUXK-
HeM nonoxxeHun W = 2,45 J[x? Bo ckoibKO pa3 Mpu TaKOM YTiie OTKIOHEHUS
CUJIa HATSDKEHUS CTepKHS T1 B HIDKHEM TMOJI0KEHUU OOJIBIIE CUITBI HATSKEHUS
cTepkHSA T, B BEPXHEM IOJIOKEHUU?

9. U3 opynust maccoii m; = 5 T BbuIeTaeT cHapsig maccoit my = 100 kr. Kunetuye-
CKas DHEPTUs cHapsaa npu Beuiete Wy, = 7,5 M/Ix. Kakyro kuHeTnueckyto
sHepruro Wy Mojy4aeT Opyaue BCIEACTBUE OTIAAUM?

10.111ap maccoit m = 1 kr kaTuTcs 0€3 CKOJIBKEHHUs, yaapseTcs O CTeHKY U OTKa-
ThIBaeTcs oT Hee. CKOpOCTh 11apa 10 yaapa o cTeHky v = 10 cM/c, nmocine ynapa
u = 8 cm/c. Haiitu xonnyecTBO TEIOTH Q, BBIAEIMBILEECS IPU yIape 1mapa o
CTEHKY.

3amanue Ne2. MoJiekyJ/sipHasi Gu3nKa ¥ TEPMOAMHAMHUKA
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1. Tlocepenvue 0TKa4YaHHOTO M 3aMasHHOTO C 00EUX KOHIIOB KaluyuIsipa, pacmo-
JIO’KEHHOTO TOPU30HTAIBHO, HAXOIUTCS CTOJIONK pTyTH niuHoM 1 = 20 cm. Ec-
JIM KaluJUISIp MMOCTaBUTh BEPTUKAIIBHO, TO CTOJIOUK PTYTH MEPEMECTUTCA Ha
Al = 10 cMm. Jlo kakoro JaBJIeHHS Py ObUT OTKa4aH Karmuwuisip? JlimHa Karui-
amapa L =1 m.

2. B cocyne HaxoguTcs yriekucisii ras. [Ipu HeKoTopoit TemMmepaTrype CTEeTeHb
JUCCOLMAIIMU MOJIEKYJ YTJIEKUCIIOT0 ra3a Ha KUCJIOPO/ U OKUCh yIriiepoaa
a = 0,25 . Bo ckoyibKkO pa3 JaBieHUE B COCY/IE TP ITUX YCIOBUAX OyIeT
OOJIBIIIE TOTO JABJIEHUS, KOTOPOE UMENIO Obl MECTO, €CJIM Obl MOJIEKYJIbI YIJie-
KHCJIOTO ra3a He ObUIN AUCCOIMUPOBAHBI?

3. Haiitu oTHOIIEHHE CpEeTHUX KBAAPATUYHBIX CKOPOCTEN MOJIEKYJI TeJIUs U a30Ta
MIPU OJIMHAKOBBIX TEMIIEpATypax.

4. Jlns mHarpeBaHusi HEKOTOpOoU Macchl raza Ha At; = 50° C mpu p = const HE0O-
XOAUMO 3aTPaTUTh KOIWYECTBO TEIUIOTHI Q; = 670 [Ix. Ecnu 3Ty e maccy ra-
3a oxyaauth Ha At, = 100° C mpu V = const, TO BBIAETAETCA KOJIUYECTBO TE-
wioThl Q; = 1005 [Ix. Kakoe uncio creneneit cBo00 bl 1 UMEIOT MOJICKYJIbI
3TOrO rasa?

5. Ha kakoi BeicoTe h naBienne Bo3myxa coctaBisieT 75% OT AaBieHUs HA YPOB-
He Mops? TeMmneparypy Bo3yXa CUMTaTh NOCTOSIHHOM U paBHO# t = 0° C.

6. Haiitu cpeaHow0 JUTMHY CBOOOIHOTO mpobdera (A) MOJIEKyJT YIIIEKHCIIOro Ta3a
npu Temreparype t = 100° C u gaBnennu p = 13,3 [la. J{nameTrp moieky yr-
aekuciaororazad = 0,32 HM.

7. HaiiTu cpeiHee YHCII0 CTOJKHOBEHHH (V) B €IMHUIY BPEMEHH MOJICKYJT yTJIe-
KucIoro raza npu tremmneparype t = 100° C, ecnu cpenHsst 1uHa CBOOOHO-
ro npobera (A)= 870 MkMm.

8. B0 CKOIBKO pa3 YMEHBIIUTCS YHCIO CTOIKHOBEHUH (V) B €IMHUILY BPEMEHHU
MOJIEKYJI IByXaTOMHOTO Ta3a, €CJIi 00bEeM raza ainadaTU4ecKy yBEJIUUUTD B 2
paza?

9. Haiit maccy m a3oTa, MpOIIEAIIEro BeaeacTsrue iudy3un uepes miomaaKy
S =0,01 mM° 3a Bpemst t = 10 ¢, eCITH rPaAHEHT IIOCKOCTH B HATIPABJICHHH, TIep-
IEHIUKYISPHOM K momaznke, Ap/Ax = 1,26 kr/m*. Temneparypa azora t =
27° C. Cpemusist mvHa ¢BOOOHOTO Tpodera Moiiekyi a3ora (A) = 10 MKM.

10.Kaxoit HanOoIbIIIeH CKOPOCTH V MOXKET TOCTHYB JIOKIeBAs KaIljIsl JHAMETPOM
D = 0,3 mm? [Tnametp mosnekyn Bozayxa d= 0,3am. Temneparypa Bo3ayxa t =
0° C. Cunrath, 4TO U151 JOKAEBOW KaIlId cipaBelJinB 3akoH CTOKca.

3aganme Ne3. JinekrpomardeTusm. @u3nka KoJ1e0aHU U BOJIH
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Kakoii MUHUMAaNbHBIHN 3aps/l q HY>)KHO 3aKpENUTh B HIKHEHN TOuke chepuye-
CKOM1 1mosiocTH paauyca R, 4ToObl B 0j1€ TSKECTH HEOOJIBIION IIAPUK MACChI
m ¥ 3apsaa Q HaXoAWICA B BEpXHEH TOUYKE IOJOCTH B ITOJIOKEHUN YCTOWUMBO-
r0 paBHOBECHS?

Ha puc. 1 44 — 3apsbxeHHas O€CKOHEUHAs! TUIOCKOCTh

U B — oHOMMEHHO 3apsDKEHHBIN MapukK ¢ Maccou m = 0,4
Mr u 3apsiaoM ( = 667 nKui. Cuna HaTsbKeHHsI HUTH, Ha KO-
Topol Bucut mapuk, 7' = 0,49 mH. HailTu noBepxHOCTHYO
IJIOTHOCTB 3apsAJia o Ha IJIOCKOCTH AA.

beckoHEeYHO JUIMHHBIA TOHKAW IPOBOAHUK PABHOMEPHO 3aPSIKEH C JIMHENHOU
wiotHOocThIO 10-9 Ki/cM. Halitu HanpspkEHHOCTD M MOTEHITMAN SJIEKTPUYECKO-
ro MoJjs Ha paccTosiHuM r=10 cM OT poBoA.

DNEKTPOH, NPOIAS B INIOCKOM KOHAEHCATOPE MYTh OT OAHOU MIACTUHBI J10
npyroi, mpuobpetaeT ckopocTs V = 106 M/c. PaccTrosiHue Mexay miacTHHA-
mu d = 5,3 mm. Halit pasHocTh noTeHnmanoB U Mex 1y 1IacTHHAMH, HaTpsi-
YKEHHOCTbh £ 3JIEKTPUYECKOTO IMOJIsl BHYTPU KOHJIEHCATOpa U MMOBEPXHOCTHYIO
IJTIOTHOCTH 3aps/ia ¢ Ha TIJIACTUHAX.

JIBa mapanieiapbHO COCTMHEHHBIX AJIEMEHTA C OJUHAKOBBI-

mu IJIC &, = €, = 2 B v BHyTpEHHUMU CONPOTUBJIC- —
HusMA 'L =1 Om u 12 = 1,5 Om, 3aMKHYTHI Ha BHEIITHEES [y
conpotusieHue R = 1,4 Om. Haiitu Tok B Kaxa0M U3

AJIEMEHTOB U BO BCEH LIEIIH. R

Karymika gimunoit =30 cm umeer N=1000 ButkoB. Haiitu HanpsixeHHOCTh H
MAarHMTHOTO MOJII BHYTPHU KaTYIIKHU, €CIU 10 Hel mpoxoauT Tok [=2 A. Jlna-
METP KaTyLIKH CYUTATH MAJIBIM [10 CPABHEHUIO C €€ JJIMHOM.

B oaHopognomM marHuTHOM moje ¢ uHaykuueit B = 0,5 Tn nuxkercs paBHO-
MepHO npoBoAHUK JrHOM = 10 cMm. [1o mpoBoguuky teuet Tok | =2 A. Cko-
POCTh JIBHKEHHMSI MPOBOJHMKA V = 20 cM/C M HampapiieHa NEPIEHAUKYISPHO K
HaIlpaBJIeHUIO0 MarHUTHOTO ToJis. Hailitu paboty A nepeMenienns IpoBOJHUKA
3a Bpems t = 10 ¢ 1 MOIIHOCTH P, 3aTpadyeHHYI0 Ha 3TO nepemMenieHue. Hantu
WHIYyIMPOBaHHYO B ipoBoaHuke D/IC.

JIBa TIpSMOJIMHEMHBIX OECKOHEYHO JJIMHHBIX MPOBOJHHUKA PACIIONOKEHBI Ta-
paienbHo Ha paccrosiHuu d=10 cm apyr ot apyra. [lo mpoBogHHKaM TEKyT
toku [,;=1,=5 A B mpoTHBOMNOJIOXKHBIX HampaBieHUsX. HailTu Momynbp U Ha-
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MpaBJICHUE HANpPsKEHHOCTH H MarHuMTHOTO Mojsi B TOYKE, HaXOJAIICHCs Ha
paccrosgauM a=10 cM OT KaXA0ro NPOBOIHHKA.

9. AmmuTyna rapMoHHYecKoro Kojiebanus A =5 cm, nepuon T = 4 c¢. Halitu
MaKCUMAaJIbHYIO CKOPOCTb Vimax KOJEOIIOMIECHCS TOUKU U €€ MaKCUMAaJIbHOE yC-
KOPEHHUE Aypy.

10.Apeomerp Maccoit m=0,2 Kr miaBaeT B >kUJIKOCTU. Eciu nmorpy3uts ero He-
MHOTO B )HUJKOCTb U OTITYCTUTh, TO OH HAYHET COBEPIIATh KOJIeOaHUs C Tie-
puoaom T=3,4 c¢. Cunras konebaHus HE3aTyXaIOUMMH, HANTH TUIOTHOCTh
JKUJIKOCTH P, B KOTOPOU IIaBaeT apeomeTp. JluameTp BepTUKAIbHON HUIWH-
pudeckoit Tpyoku apeomerpa d=1 cwm.

11.TTpu moMoIH 3X00Ta U3MepsiIach TiryouHa mops. Kakosa Oblra riryOnHa Mo-
psi, €CIIU TPOMEXKYTOK BPEMEHH MEX1y BOSHUKHOBEHHEM 3BYKa U €T0 MpHue-
MOM oKa3zajics paBHbIM t = 2,5 ¢? CxxmkaemocTs Boabl f = 4,6 -

10719 Ma™?, mnoTHOCTH MOpCKOIi BOABI 1,03 10° kr/nm®.

12.HaiiTu cCKOpOCTh € pacpOCTpPaHEHUS 3BYKa B MEJIH.

13.KonebarenbHbIit KOHTYP COCTOUT U3 KOHJIeHcaTopa eMKocThio C =25 HD u
KaTylIKu ¢ UHAYKTUBHOCTRIO L = 1,015 I'n. O0Okiaiku KoHAEHCaTOpa UMEIOT
3apsan q = 2,5 mxKun. Hanucats ypaBHeHue (C 4MCIOBBIME KOIPPUITUEHTAMU )
M3MEHEHHUs pa3HOCTU oTeHnanoB U Ha o0KIIajikax KOHAeHcaTopa u Toka [ B
nenu. HailTu pa3HoCTh MOTEHIMAJIOB Ha OOKJIa/IKaX KOHAEHCATOpa U TOK B Iie-
iy B MoMeHThI Bpemenu T/8, T/4 u T/2. Iloctpouts rpaduku 3TUX 3aBUCUMO-
CTEH B IIpeJesiax OAHOTO MEPUOA.

3ananue Ned. BoirnoBas onTuka. KBanToBasi 1 aroMHast (pU3HKa

1. B onbite FOHra 0TBEpCTHS OCBEIMIATMCH MOHOXPOMATHUYECKUM CBETOM (A=
600uMm). Pacctosinue mexay otBepctusimu d = 1 MM, pacCTOSIHME OT OTBEPCTHIA
1o 3kpana L = 3 M. HaliTu nosjoxeHue Tpex MepBbIX CBETIIBIX MOJIOC.

2. B ombite ¢ 3epkanamu Openens paccTosHUE MEKIYy MHUMBIMUA W300paskeHH -
MU uctouHuka ceera d = 0,5 MM, paccTostaue 10 3kpana L = 5 M. B 3enenom
CBETE MOJIYYHJIUCh UHTEPHEPEHITMOHHBIE TTOJIOCHI, PACIIOJIOKEHHBIC Ha pac-
ctostHuM 1 =5 MM nipyr ot apyra. Hailtu 1iMHy BOJTHBI? 3€JI€HOTO CBETA.

3. YcraHnoBka 115 osrydeHust Kojielr HbFoToOHa ocBemaeTcss MOHOXPOMAaTHIECKUM
CBETOM, I1aJIA0IIUM 10 HOPMaJIK K TTIOBEPXHOCTH TutacTuHkH. HabntoneHue Be-
JIeTCS B OTPAXKEHHOM CBeTe. Painychl IBYX COCETHUX TEMHBIX KOJEI PaBHbI
rne=4,0 MM ¥ 1+ = 4,38 Mmm. Pagnyc kpuBu3Hsl JinH3bI R = 6,4 M. Haittu no-
PSAIKOBBIE HOMEPA KOJICI] U JUIMHY BOJHBI? MAal0IIero CBeTa.

4. Ha MBbUIBHYIO IJICHKY MajiaeT Oesblid CBET MO YIJIOM o = 45° K TOBEPXHOCTH
wiéHku. [Ipu kaKkoi HaUMEHBIICH ToJIIKMHE N TIIEHKU OTpaXKeHHbIE JTy4n OY-
TyT OKpareHsl B kenToiid BeT (A = 600 um)? [TokazaTens mpenomiieHus
MBUIBHOM Boabl N = 1,33.

5. Ha qudpakumnonnyo pemeTky HOpMaibHO MAJaeT MyYOK CBETa OT pa3psIHOM
TpyOKH, HaroOTHEHHOMU renreM. Ha kakyto TuHuto 7, B CIIEKTPe TPETHETO T0-
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pSIKa HAKJIabIBAETCSl KpacHas TuHus renus (A= 670 HM) criekTpa BTOpOTo
nopsiaka?

6. Haiitu yron iy moJIHOM MOJIIpU3AIMK PU OTPAXKEHUU CBETA OT CTEKIIa, MOKa-
3aTeNb MPEIOMIIEHUS KOTOporo n = 1,57.

7. Kakyro momHocTh N uznydenus umeet Connue? MU3nyuenne ConHIla CYUTATh
OJIM3KUM K U3ITy4eHHIO a0COIIOTHO YepHOro Tena. TemmnepaTypa MOBEpXHOCTH
Connna T = 5800 K.

8. InameTp Boib(ppamMoBOii cripain B aleKTpudeckor mammnouke d = 0,3 MM,
miHa cnupainu | = 5 cm. [Ipu BKIIOYeHNH TaMIIOYKH B CeTh HamnpsbkenueM U =
127 B uepes nmammnouky teuet Tok [ = 0,31 A. Haittu temneparypy T cniupanu.
Cuurats, 4TO 1O YCTAHOBJIEHUU PABHOBECHS BCE BBIICIISIONIEECS B HUTH TEILIO
TepsieTCs B pe3yybTaTe U3irydeHus. OTHOLICHUE YJHEPTETUUECKUX CBETUMOCTEMN
BoJIb(hpama 1 a0COIOTHO YEPHOTO TeMa i JaHHOU Temnepatypbl k = 0,31.

9. Temniepatypa T abCcoNIOTHO YEPHOTO TeJla U3MEHWIACH NPU HATPEBAHUH OT
1000 no 3000 K. Bo ckoapKO pa3 yBeJIMUUIIACH IIPU 3TOM €T0 SHEpreTudecKas
ceeTUMOCTh R,? Ha CKOJIbKO M3MEHMIIACH IJIMHA BOJIHBI, HA KOTOPYIO TPUXO-
JIATCSI MAKCUMYM CIIEKTPAIBHOM MJIOTHOCTH SHEPreTUYECKON cCBEeTUMOCTH? BO
CKOJIBKO pa3 YBEJIMYMIACh €I0 MAaKCUMAJIbHASI CIIEKTPaAJIbHAS INIOTHOCTD SHEP-
FeTUYECKOM CBETUMOCTH I'5?

10. DJIEKTPOH HAXOAUTCA B OJJTHOMEPHOM MPSAMOYTOJIbHON MOTEHIIUATBHON
siMe ¢ a0COJIFOTHO HEMPOHUIIAEMBIMU CTeHKaMH. HaliTu mmpuHy siMbl, €Ciiu
Pa3HOCTb SHEPTUU MEKIY YPOBHIMU C Ny = 2 U N, = 3 cocTaBiusier AE =
0,30 3B.

11. C kakoit CKOpOCTBIO V JOJIKEH JIBUTAThCSI DJIEKTPOH, YTOOBI €r0 M-
MyJIbC OBLT paBeH UMIYJIbCY (GOTOHA ¢ JUIMHON BOMHBI A = 520 HM?

12. [Ipu BBICOKHMX SHEPIUSX TPYJIHO OCYIIECTBUTD YCIOBUS JJIsl U3MEHEHUS
AKCMO3UILIMOHHON JT03bl PEHTI€HOBCKOTO ¥ FraMMa-HU3JIy4YeHUN B pEHTT€HaX, MO-
ATOMY JIOIYCKAEeTCs MPUMEHEHUE PEHTI€HA KAK €UHULIBI JO3bI J1JI1 U3Ty4YCHHUI
c ’Hepruei kBaHToB 110 A= 3 M»aB. Jlo kakoii npeaebHON JUTMHBI BOJHBI PEHT-
T€HOBCKOTO U3JTyUYECHUSI MOXKHO YIIOTPEOSATh peHTTeH?

13. PeHnTrenoBckue myuu ¢ JJIMHON BOJHBI Ay = 20 TM UCIIBITHIBAIOT KOM-
NTOHOBCKOE paccesHue mnoj yriiom ¢ = 90°. Haiitu usmenenue AA inHbI
BOJIHBI PEHTT€HOBCKHUX JIy4Yel MPU PACCESIHUU, a TaKKe SHEprut0 W, U UM-
yJIbC AJIEKTPOHA OTJAYH.

9.6.2 IlpumepHbIii epevyeHb BOMPOCOB ISl 3alIIUTHI JIA00PATOPHBIX padboT

Cemectp 2
JIP Nel Teopust norpemrnocteit. [Tpocreitmme nsmepeHus

1. Yrto Ha3bIBaeTCa U3MEPEHUEM (PU3MUECKON BETUYUHBI?
2. Kakoe nzmepeHue Ha3bIBA€TCS MPSIMbIM?
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9.

Yro Ha3bIBaeTCA JCHCTBUTENBHBIM 3HAUCHUEM (PU3NYECKON BETUUUHBI?

Yro HazpIBaeTCA a0COIOTHOM, OTHOCUTENBHOM MOTPEIIHOCTBIO u3MepeHus? Ilo-
4eMy BO3HUKAIOT MIOTPEIIHOCTH U3MEPEHUI?

Yro Takoe abCOIOTHAS MOIPEIIHOCTD?

YT0 Takoe OTHOCUTEIbHAS TOTPEUIHOCTh?

Yrto Takoe JOBEPUTEIIbHBIN HHTEPBAII?

Kak npou3BoAsIT OKpyIJIEHHE YUCIOBOIO 3HAYEHUS CPEAHETO apu(PMETHIECKO-
ro?

CKOJIBKO 3HaYaIuX HUQP OCTABISAETCA B OKOHYATEIbHOW 3alMCH MOTPEIIHOCTH
pe3yabTara u3MepeHus?

10.Kakoe n3MepeHue Ha3bIBaeTCI KOCBEHHBIM?
11.Kak onpenensieTcsi HOrpelHOCTb Pe3yJIbTaTOB KOCBEHHBIX U3MEPEHUIN?

Cemectp 3
JIP Ne2 UccnenoBaHue CBOMCTB MOJISIPU30BAHHOTO CBETA

1.

w

Kaxue cBeTOBbIE JIyur HAa3bIBAIOT: a) ECTECTBEHHBIMU; 0) MOJIIPU30BAaHHBIMU; B)
YaCTUYHO TMOJISPU30BAHHBIMU? T') TIOCKO-TIOJIIPU30BAHHBIMU; 1) DIUTUITHYECKU
MOJIAPU30BAHHBIMU; B) MOJISIPU30BAHHBIMU MO KPYTY?

Kakyro BennumHy Ha3bIBAIOT CTENEHBIO MOJAPU3ALMU CBETOBOIO Jiyya? Uemy
paBHa CTEIEHb MOJISIPU3ALUU: ) €ECTECTBEHHOIO JIyya; 0) MI0CKO-
MTOJISIPU30BAHHOTO JTy4a?

Kaxkoii npubop HazbIBaeTCs MOJISIPU3aTOPOM, AHATU3ATOPOM?

N3o0pa3zute pacnoyiokeHue JIiydeil B ciaydae moJy4eHuUs MI0CKO-
MOJISIPU30BAHHOTO CBETA MPU OTPAKEHUU OT AUIEKTpUKa. Kakoil u3 myden B
ATOM cXeMe: a) ECTECTBEHHBIN; 0) YaCTHYHO MOJISIPU30BAHHBIN; B) TIIIOCKO-
NOJISIPU30BAHHBIN?

Cdopmynupyiite 3akoH bproctepa. [Ipu kakoM COOTHOIIIEHNUH YTJIOB MMaJICHUS 1
IIPEJIOMJICHHS] CBETOBOTO JTyda HaOJt0/1aeTCs MOTHAS TOJISIpU3aliisl CBeTa Mpu
OTPAKEHUU OT TUAJIEKTPUKA?

B uem 3axirouaeTcs siBIeHUE ABOMHOTO JTy4eTPEIOMIICHUS U KaK OHO OOBSICHSI-
ercs? Kakoe HanpaBiieHHE B KPUCTAJUIE HA3BIBAETCS ONTHYECKOW OCBIO?
Chopmynupyiite 3akoH Masroca.

9.6.3 TumoBbie CHTYaUMOHHbIE 3aa4YM IS NPOBeJeHUs] TeKYLIero KOH-

TPoJIA

1.
noJIéT Ha Mapce, MOAHABIINCH Ha BBICOTY 3 METpa, 3aBHC HAJl TOBEPXHOCTHIO MPH-
MepHO Ha 30 CeKyH/I, TIOCIIe YeTO YCIEITHO OMYyCTHIICS OOpaTHO Ha TTOBEPXHOCTh
TIJTAHETHI.

Beptonér Ingenuity 19 anpens 2021 roga coBepiini CBOM NepBbIi TECTOBBIN
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PaccuunTaiiTe BO CKOJIBKO pa3 OTIMYAETCA YIJIOBas CKOPOCTh BPAILIEHHUs BUHTA
BepToJieTa B atMocepe Mapca, mpu KOTOPOil OH MapuT, OT YIJIOBOM CKOPOCTH, IIPH
KOTOpPOH IapeHue BepTojieTa TOCTUraercs B armochepe 3emiu.

2. 13 anpens 2029 rona okog03eMHBIN acTepoui Anoduc auamerpom okoso 330
M MPOJIETUT Ha paccTosIHUU 0K0JI0 31 900 kM OT MOBEPXHOCTH Haliel miaHeTsl. Ho
€CTh BEPOSITHOCTD, YTO AToduc, TPUOIU3UBIIKNCH K 3eMIIe, MOKET MPOCKOYHTH Yepe3
TaK Ha3bIBAEMYIO «3aMOYHYIO CKBAKHUHY» - OUYE€Hb HEOOJBIITYIO 00JIaCTh OKOJIO3EM-
HOTO TIPOCTPAHCTBA, B KOTOPOH OJ1aroapsi TpaBUTAIMH TJIAHETHI, OpOUTa acTeponsia
MOXET U3MEHUTHCS TaK, YTO C/IEJIAB OUEPETHON KPYT, OH MOXKET YAAPUTh MO 3eMJie
B 2036-M (Tak xe, 13 ampesns ), Wiy BO BpeMsl OJJHOTO M3 MOCICTYIONTNX TUKITHIECKUX
COJNIM>KEHUH ¢ Halllel TIJIaHETOMH.

[Ipennoxxure BapuaHThl IPEAOTBPAILIEHUS YTPO3bl CTOJIKHOBEHHS aCTEPOUA C
3emielt u gaiTe ux ¢puzndeckoe 000CHOBaHUE.

9.6.4 KoHTpoOJIbHBIC BOMPOCHI NMPOMEKYTOYHOM ATTECTAMU 1O MTOram
OCBOCHMS TUCIHUILIUHBI

1-i cemecTp
IlepeyeHb BONPOCOB K 3K3aMEHY:
Mexanuka
1. OcHOBHbIC MOHSITHS KHHEMATUKHU TOCTYNATEIBHOTO JBMXKEHHS: CKOPOCTh, yC-
KOpPEHHUE, TPAEKTOpUS, IyTh, HEHTP Macc. CUCTEMBI KOOPAUHAT.
2. BpamarensHoe npmkenue. LleHTpocTpemuTenpbHOEe (HOPMAIBHOE) YCKOPEHUE,
YTJIOBasi CKOPOCTh, YTJIIOBOE YCKOPEHUE, PAINYC KPUBU3HBI.
3. unamuka. MarepuanbHas Touyka. Cuia. Macca. Mmnynec. MHepumanbHbIe
cucTteMbl oTcuéTa. 3akoHbl HproTOHA.
I1-oi1 3akoH HbtoToHA. 3aKOH COXpaHEHUsI UMITYJIbCA.
PeakTuBHOE NBMKEHUE. Y PaBHEHHUE ABUKECHUSA TeJla C IEPEMEHHOM MAacCOM.
bmm3ko- n ganpHOAEUCTBYIOMME CUibl. Cuibl TpeHus. Cuibl yIpyrocTu. 3a-
KOH BCEMHUPHOTO TSATOTEHHS.
KocMmuueckne cKopocTH.
8. Pabora. Kunetnueckass u moTeHIIMaIbHAS YHEPTUU. 3aKOH COXpPaHEHUS MeXa-
HUYECKOU SHEPTUH.
9. LentpanbHbIii yaap.
10.OcHOBHO#1 3aKOH JWHAMHUKA BpaliaTebHOTO ABUKEHUS. MoOMEHT cuibl. Mo-
MEHT uMiyJibca. MoMeHT nnepuuu. Teopema I 'rorirenca-1ltennepa.
11.Kunetnueckasi 3Heprusi Bpallarouierocs renia.
12.3ak0H cOXpaHEeHUs] MOMEHTa UMITyJIbca. [ upockor.
13.I'apMonunyeckue koneOaHus W MX HapaMmeTpbl. YpaBHEHHUs KoJeOaHWil mpy-
YKUHHOT'0, MAaTEMaTUYECKOTO U (PU3NYECKOTO MASTHUKOB.

o 0k

~
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14.CoOcTBEeHHBIE M BBIHY)KJICHHBIE KoJieOaHMs. 3aTyxaromue kosneOanus. Peso-
HaHC.

15.1Ipunanun otHocutenbHocTy ["amumnes. IlocTynatel crienanbHONH TEOPHH OTHO-
CUTEJILHOCTH.

16.1IpeoOpazoBanus JlopeHna. OTHOCUTENBHOCTh PACCTOSHUN U IPOMEKYTKOB
BpPEMEHU.

17.CBsi3b Macchl U PHEPTUU.

TepmoanHamMuka

18.M130mporiecchl. 3aKOHBI UCATbHBIX T'a30B

19.MonekynsipHO-KMHETHYECKas: Teopusi (OCHOBHBIE MOJIOKEHHUs). 3aKOH ABOra/i-
po. YpaBuenue Knaneitpona-Knaysunyca.

20.Pacmipenenenne  MaxkcBemia MoJieKyl 1O CKOpocTsiM. CpeaHsisi CKOPOCTb.
CpenHss KBajipaTU4HAas CKOPOCTb.

21.bapomerpuueckas Gopmyna. Pacnipenenenune bonpimana.

22. Tuddysus. Buyrpennee tpenue. TerionpoBoIHOCTh. Y PaBHEHUS ISl ONUCA-
HUS 3TUX MPOLIECCOB.

23.TermoémkocTs U e€ Buabl. Dopmyna Maiiepa.

24.TlepBoe HaYaJIO TEPMOJUHAMUKH.

25.Annabatuyeckuit nporecc. ®opmyna [lyaccona. Pabora B u30- u aguabaruue-
CKHUX TMpOIIeccax.

26.MomnekynsspHO-KHHETUYECKask TEOPHS TeToEMKOCTH. CTENeHH CBOOO/THI.

27.Kpyrossie mporieccsl. [luka Kapno.

28.CraTuctiudeckuii cMbIc sHTpornn. Popmyina Kimaysuyca.

29.BTopoe Hauano TepMOAMHAMUKH.

30.Peanpnbie ra3sl. 3oTepmbr DHaproca. YpaBuenue Ban-nep-Baanbca.

31.2ddext xxoynsa-Tomcona. CkkeHUE Ta30B.

32.Kunkoctu. [ToBepxHocTtHoe HaTspkeHHe. Dopmyra Jlammaca.

33.CtpoeHue TBEPABIX Tesl. DHEPrusl MOJIEKYII ra3a, >KUJIKOCTH U TBEPAOTO Tea.

DJIEKTPOMAarHeTU3M

1. 3akon Kynona.

2. HanpskeHHOCTb 3JIEKTPUYECKOTO MOJIS.

3. DOnexrpuueckoe mosie. HanpsskeHHOCTH MOIS.

4. TlpuHUuUI Cyneprno3ULMK SJIEKTPUUECKUX MOJIEH.

5. Tlorok HanpsixenHocTu. Teopema Octporpaackoro—I aycca st 3J€KTPOCTATH-
YECKOT'0 T0JI B BAKyyMe.

6. Pabota, coBepiiaemasi CUIaMH 3JIEKTPOCTATUUECKOTO MOJIsl TPU MEPEMEILIEHUH B
HEM DJIEKTPUUECKOTO 3apsija.

7. TloTeHiuan 3MeKTPOCTATUYECKOTO MO,

8. Ilpumeps! npumeHnenus Teopembl Octporpagckoro—I'aycca k pacyery 3JeKTpo-
CTaTUYECKHUX TOJIEH B BaKyyMe.

9. JlumosbHbIE MOMEHTBI MOJIEKYJ JUAJIEKTPHUKA.

10. Tonspuzamust TUAIECKTPUKOB.
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11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21,
22,
23.
24,
25,
26.
217,
28.
29.
30.
31.
32,
33.

34,
35.
36.
37.
38.
39.
40.
41.
42.
43,
44,
45.
46.

47.
48.
49.
50.
o1.

Teopema Octporpaackoro—I aycca . AJjis 3JIEKTPOCTATUYECKOTO MOJISL B CPE/IE.
VYcnoBus 1 3IEKTPOCTATUYECKOTO MOJIS HA TPAHULE pa3ena U30TPONHBIX TH-
AIEKTPUUYECKUX CPE/I.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DIIEKTPOEMKOCTh YEJUHEHHOTO TTPOBOIHHKA.

B3anmnas emxocTs. KOHIEHCATOPBI.

DHeprus 3apsHyKEHHOT0 NPOBOJIHUKA U AJIEKTPUYECKOTO TOJIS.

[TonsiTHE 00 AEKTPUIECKOM TOKE.

Cuiia 1 mI0THOCTH TOKA.

OCHOBBI KJIACCUYECKOM AIEKTPOHHON TEOPUH SIIEKTPONPOBOJHOCTH METAJIIOB.
CTOpOHHHE CHUJIBI.

3akonsl OMa u Jxoyns—JleHna.

[TpaBuna Kupxroda.

3akoHsbI AnekTposn3a Papazaest, DIEKTPOIUTAYECKAs TUCCOLUALIHS.
ATOMHOCTb JIEKTPUYECKUX 3aPS/IOB.

DNEKTPOIUTHYECKAsE TPOBOAUMOCTD HKUIKOCTEH.

DIEKTPONPOBOAHOCTh Ta30B.

[ToHsTHE O PA3JIMYHBIX TUIIAX TA30BOTO pa3psaa.

Hexoropsie cBeneHus 0 mia3me.

Marnuthas naaykuus. Cuna JlopeHua.

3akoH AmMriepa.

3akoH buo—CaBapa—1Jlamnaca.

HexoTropsie mpocTeniime npuMepbl MAarHUTHBIX TTOJIEH B BAKYyME.

MarauTtHoe B3aMMOAEHCTBHE MPOBOIHUKOB C TOKaMu. KOHTyp ¢ TOkOM B Mar-
HUTHOM TIOJIE.

3aKOH MOJIHOTO TOKA JJIs MArHUTHOTO TOJISI B BAKYyME.

Marunutsbiii noTok. Teopema Octporpaackoro—I aycca 1 MarHUTHOTO MOJIS.
PaboTta nmepemerieHust MpOBOIHUKA C TOKOM B IMTOCTOSTHHOM MarHMUTHOM TIOJIE.
JIBrKeHNE 3apsKEHHBIX YACTHI] B IOCTOSIHHOM MarHUTHOM IOJIE.

SIBnenue Xoima.

VY nenbHbIN 3aps yacTul. Macc-ClieKTpOMETpHsL.

YckopuTenn 3apsyKeHHBIX YaCTHIL.

MarauTHble MOMEHTBI SJIEKTPOHOB U aTOMOB.

ATOM B MarHuTHOM MOJIE.

JlnamarHeTMKu U mapaMarHeTUKU B MAarHUTHOM TIOJIE.

MarsuTHoe noJie B BEIIECTBE.

DeppOMarHeTUKU.

VY cii0BuUS 1711 MarHUTHOTO TIOJISI HA TPAHMIIE pa3jiesia M30TPOIHbIX cpel. Mar-
HUTHBIE L[CTIH.

OCHOBHOW 3aKOH 3JIEKTPOMAarHUTHOW UHTYKIINH.

SIBneHne cCaMOMHAYKIIUH.

B3auMHuas uHaykuus.

DHeprusi MarHUTHOTO TIOJIsI B He)eppOMAarHUTHOW H30TPOITHOM Ccpejie.

3aK0H COXpaHEHHS YPHEPTUH JIJIT MATHUTHOTO TI0JIs1 B He(peppOMarHUTHOM Cpeie.
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52. O01ras xapakTepucTUKa TeOpUu MakcBea.

53. [lepBoe ypaBHeHHEe MakcBeria.

54. Tok cmenienus. Bropoe ypaBuenne Maxkcena.

55. Tpetbe 1 ueTBepTOE ypaBHEHUsT MaKkcBeia.

56. [lonHas cucteMa ypaBHeHH MakcBesia s 3JEKTPOMAarHUTHOTO MOJIA.

2-ii ceMecTp
IlepeyeHb BONPOCOB K IK3aMeHY:
Konebanus u BOJHBI
1. T"'apmoHuYeckue KoaeOaHusl.
2. MexaHU4yecKre TapMOHUYECKUE KOIeOaHusl.
3. CB0OOJHBIE TAPMOHMYECKHE KOJIEOAHUS B AJIEKTPUUIECKOM KOJIeOaTEeIbHOM
KOHTYpE.
CrnoxeHre rapMOHUYECKHUX KOJICOAHU.
3aryxaromue KojeOaHus.
BoIHyX/I€HHbIE MEXaHUYECKUE KOIeOaHusl.
BbIHYXI€HHBIE DJIEKTPUUECKHE KOJIeOaHN .
[TpongonpHBIEC U TIOTIEPEUHBIE BOJIHBI B YIIPYTOM CpEJIE.
. YpaBHeHUE Oeryiiei BOJHBI.
10 da3oBast CKOPOCTh M SHEPTHS YIIPYTHUX BOJIH.
11.TTpuHIMN Cynepno3uliuu BoJIH. [ pyminoBas CKOPOCTb.
12.NuTepdepenius BoH. CTOSIME BOTHBI.
13.9ddext [lomnepa B akyCTHKE.
14.CBoiicTBa 3J1€KTPOMarHUTHBIX BOJIH.
15.2OHeprus 3JIeKTPOMarHUTHBIX BOJIH.
16.M3mydenne >IeKTPOMarHUTHBIX BOJIH.
17.11kana 37€KTPOMArHUTHBIX BOJIH.
18.0TpakeHre u nNpeaoMIIeHUE AIEKTPOMArHUTHBIX BOJIH HA TPaHUIIE pa3jiesna
JBYX TUBJCKTPUIECKUX CPE]l.
19.9¢dexr Jomiepa aiis 31€KTPOMArHUTHBIX BOJIH.

©CoN O Bh

Onruka

20.3ak0H MPSIMOJIMHENHOTO PACIIPOCTPAHEHHS CBETA. 3aKOH HE3aBUCHUMOCTHU CBE-
TOBBIX JIy4eil. 3aKOH OTpa)KE€HUsI CBETa. 3aKOH MPEJIOMJICHUS CBeTa. 3aKOH 00-
paTtumMocTH cBeTOBbIX Jiyuel. [lokazarens npenomiienus. [lonHoe BHyTpeHHEe
OTpa)XE€HUE.

21.Teopwust uCTEUCHUS, BOJIHOBASI TEOPHSL. 3aBUCUMOCTh MEXKTy TIOKa3aTesieM Ipe-
JIOMJIEHUSI U CKOPOCTBIO CBETA B BELIECTBE.

22 Ilpunnun @epma. OnTudeckas JJIMHA Ty TH.

23.Cxopoctb cBeTa. ActpoHOMHUYeckue HaOmoaeHus Pémepa. Onpenenenne cko-
poctu cBeta o abepparuu ceeta bpemmu. Onbir @uzo. Onbit dyko u duzo.
OneiT MalikenbcoHa.

24.CgetoBoit noTok. OyHKIMS BUTHOCTH.

25.DdoTtoMeTpruUecKue BEJIMUMHbBI U UX €UHUIIBI.
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26.0OcHOBHBIC TIOHATHUS U OMpe/eNeHus (TOMOLIEHTPUUECKUN My4YOK,; aCTUTMaTH-
YyecKasi pa3HOCTb, TOUEHYHOE WM CTUTMaTU4YecKoe H300pakeHue; IENUCTBH-
TEIbHOE U MHUMOE U300PaKEHUS; CONPSHKEHHBIE TOUKH; MPOCTPAHCTBO MPE-

METOB U IPOCTPAHCTBO U300paKEHUM).

27 .1lentpupoBanHas ontudeckas cucrema. @okycol. DokajabHbIe TUIOCKOCTH. JIn-
HellHoe yBenudeHue. [ 1aBHble TOUKU U TJIaBHBIE IIOCKOCTH. OnTuyeckas cu-

na. opmyna HeroToHa.

28.I1pononpHoOE yBenuYeHHE. YTJIOBOE yBeiauueHue. CBs3b MEXKAY JTUHEHHBIM,

IMPOJAOJIBHBIM U YI'JIOBBIM YBCIIMYCHUSAMMU.

29.CnoxxeHue onTu4eckux cucreM. OnThyeckas CUCTeMa CyMMAapHOW CHCTEMBI.

dopmyna KapAUHAJIBHBIX INIOCKOCTEH CYMMAapHON CHCTEMBI.

30.1Tpenomiienne Ha chepudeckoit moBepxHocTH. [lapakcuansubie myqn. Teope-

Ma Jlarpan:xa-I'enpmronsua.
31.JIunza. ToHukas JiMH3Aa.
32.IlorpemntHocTu onTU4YeCKUX cucteM. ONTHYECKHUE TPUOOPHI.

33.CseToBas BosHa. MaTeHCHBHOCTH cBeTa. CBs3b MCXKAY MHTCHCHUBHOCTBIO CBC-

Ta U aMIUIATYJIOM CBETOBOU BOJIHBI.

34.Unrepdepeniiusa cBeTOBBIX BOJIH. [IpomoinKuTenbHOCTH 1yra BosH. Ontuue-

CKasi pa3HOCTh xo1a. 3epkana Openens. bunpuzma Openens.

35.Unrtepdepeniiua MHOTUX BOJIH. BekTopHas nuarpamma. Y clioBUS JIJIs TJIaBHBIX

MaKCHUMYMOB U UHTEP(EPEHIITMOHHBIX MUHUMYMOB.
36.I[Tpunmmn ['roiirenca — Openens.

37.30ub1 Openenst. OO0CHOBaHNE ¢ TOYKU 3PEHUST BOJHOBON ONTHKH 3aKOHA IPS-

MOJIMHEMHOTO paCcpPOCTPAHEHHUS CBETA.

38. Audpakmus OpeHens oT MPOCTEHIINX TPErpa.

39. Mudpakmus Opaynrodepa OT meTu 1 Ha KPYTIIOM OTBEPCTHH.

40.Iudpakironnas pemieTka.

41.ludpakius Ha TPOCTPAHCTBEHHOM PEIIETKE.

42.Tonorpadus.

43.lucniepcus cBeta. HopmanbHas v aHoManbHasi AUCIIEPCHUU.

44 T'pymroBasi CKOPOCTb.

45.Knaccudeckas 2JIeKTpOHHAs TeOpUsl TUCIIEPCUU CBETA.

46.Tlornomenue ceera. 3akoH byrepa-Jlambepra. 3akon bepa.

47.Paccestnue cBeTa. PaccesHue B MyTHBIX cpeliax. PajeeBckoe paccesiHue.

48.Tlonsipuzanus cBeTa Mpy OTPAKECHUH U TIPEJIOMIICHIUH Ha TPaHUIIE pa3iesa
JBYX AUDICKTPUUECKUX CPE.

49.JBoitHOE JTydernpeIoMIICHHE.

50.UnTepdepennns noisipu30BaHHOTO CBETA.

51.UckyccTBeHHast onTHYECKasi aHU30TPOIIHS.

52.Bpaiiienure miocKkoCcTH mosspu3anuu. 3akod buo.

53.TemnmoBoe u3mydenue. 3akon Kupxroda.

54.3akonb1 Credana—bonbimana u Buna.

55.®opmyna Ilnanka.
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KBanToBas dhusnka

56.Dororddext, ero Buapl. Dopmyna DiiHITEHA 11 hoTOdPdekTa.

S7.®oToHbI UX dHeprus U umnyibe. Iddext Komnrona.

58.0meIT Jlebenena. [laBnenue cBera.

59./lnvHa BoJiHbI Ae bpoitns.

60.ITpuniun HeonpeaenéHuocTu I'eizendepra.

61.BonnoBas Qynkius u e€ dhuzudeckuit cmpici. YpapHenue llpenunrepa.

62.TynnenbHbIN 3P GeKT. DAEKTPOH B OTEHIIHAIBHOM sIME.

63.Mogenp atoma Tomcona. OneiT Pezepdopna. [Tnanerapnast Mmoaens atoma.

64.1Toctynater bopa. BeiBon cepuanbHOil Gopmynbl. @opmyna bampmepa s
CIIEKTpa BOAOPO/IA.

65.CnioHTaHHOE U BEIHYKJIEHHOE n3nydeHue. [[puamnmn paboThl J1a3epoB.

66.Bunapr mazepoB. [IpuHIMN paboTH reauii-HEOHOBOTO, pyOMHOBOTO U TIOJTYTIPO-
BOJHUKOBOTO JIa3€POB.

Slnepnas ¢u3MKa.
67.EcTrecTBeHHas paJlMOAKTHBHOCTh M €€ 3aKOHOMEPHOCTH. IIpaBuia cMenicHus.
VYpaBHenus anbda- u 6era-pacnazga. [lepuosa moaypacmana.
68.Peaknun neineHus u cuHTe3a. JledekT Macchl M 3HEprus cBs3u. Kpurnueckas
Macca.
69.2OnemMeHTapHbIC YaCTUIIBI.
Honmsupyromnye M3IydeHUs U WX XapakTepucThkh. KocMuueckue ydu, uX
COCTaB M XapaKTEPUCTHKH.

9.6.5 TunoBble pacueTHbIE 32/1a4M /JJsl MPOBeIeHHUs MPOMEKYTOUHOM aTTe-
cTauum

3agaua 1. JIBuxkynieecs Te€JI0 MacCor my, yaapsieTcs O HEMOABUKHOE TEJIO MacCOr
M,. Cunras yap HEyIpyrum U LHEHTPAIbHBIM, HAUTH, KaKas 4aCTb KUHETUYECKON
sHeprun Wy, MepBOro Tejia NEPEXOAMT MPH yIape B TEIUIO. 3a1a4y PEIIMTh CHadasa
B 0011IeM BHJI€, @ 3aT€M PACCMOTPETh CIy4au: a) my; = My; 0) my = 9IM,.

3agaua 2. V3 opyaust Maccoid m; = 5 T BbuieTaeT cHapsaa Maccor my = 100 kr. Kune-
THYECKas dSHEprus cHapsana npu seuiere Wy, = 7,5 MJIx. Kakyro kuHETHYECKYIO
sHepruio Wy Mojy4aeT Opyaue BCIECACTBUE OTIAUM?

3agaua 3. JIBe rupu ¢ MmaccaMi m;=2 KI' © My=1 KI' COEIMHEHBI HUTHIO, IEPEKUHYTON
yepe3 6510k Maccoit m=1 kr. Haiitu yckopeHue a, ¢ KOTOpbIM ABUKYTCSI TUPH, U CUITBI
HaTspkeHus 11 u T, HUTEH, K KOTOPBIM MOABELIEHBI TUpU. bIOoK cuntaTh 0AHOPO-
HBIM JUCKOM. TpeHuem npeHeopeyb.

3anaua 4. ['opuzoHTanbHas maaT@opma Mmaccoit m = 100 Kr BpamaeTcs BOKpYyT Bep-
TUKQJIBHOW OCH, MIPOXOSIICH uepe3 MEeHTp mIaTGopMbl, ¢ 4acTOTOM ny = 10 06/mMuH.
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UYenorek maccoit mg = 60 Kr CTOUT P 3TOM Ha Kpato riatgopmbl. C KaKoi 4yacTo-

TOM Ny HAYHET BpaIaThCs MIaTdopmMa, eCii YeJIOBEK MepereT OT Kpas miaTdhopMbl
K ee neHTpy? CuuTaTh 1mIaT@opMy OTHOPOIHBIM JUCKOM, a YEJIOBEKa — TOUYCUHOU

Maccou.

3anaya 5. Kakoe uncio MoJieKy n COAEpKUT eIUHULAa 00beMa cocya Ipu TeMIiepa-
Type t = 10° C 1 gaBnennn p = 1,33-107 ITa?

3anaya 6. Kakoe naBnenue p HaJio MPUIOKHUTH, YTOOBI YTIIEKUCIBIN ra3 MPeBPaTUTh B
KUIKYIO YTIAEKUCIOTY mpu Temnepax t; =31° C u t, = 50° C? Kakoit HaubombImit
00BEM Vax MOXKET 3aHUMATh Macca m = 1 Kr xuakoi yriaekuciotel? Kakoe Hau-
OoJbIlIee TABICHUE Pmax. HACBIIIEHHOTO Mapa KUAKOU YTIACKUCIOTHI?

9.6.6 TunoBbie CUTYAllMOHHBbIE 32/1a4H JIJIsl IPOBEeHUS] IPOMEKYTOYHOM
aTrecTauuu

3amaya 1. O0bsicHUTE, TOUYEMY TIpaBblii Oeper Bosru kpyT.

3agava 2. OOBACHUTE C TOUKH 3PEHUS MOJICKYJIIPHO-KHHETUUECKON TCOPUH SIBJICHUE
BHYTPEHHETO TPEHUS MEXK]Iy CIOSIMU KUIKOCTH (Ta3a), BO3HUKAOIIEEe MPY JaMUHAP-
HOM TEUYEHUH KUJIKOCTH (Ta3a).

3amaua 3. Ucxons u3 npunnumna [roiirenca-®OpenHens 00bsICHUTE SIBICHUE PACCESHUS
CBETA B MYTHOM cpejie (IpIM, TYMaH ...).

3anauda 4. B bepMyackoM TpeyroibHUKE ObLT 00HAPYKEeH KOpabdiib 0€3 BUIUMBIX T10-
BPEXKICHUI, HO 0€3 KUIaxa. bbuio BUHO, YTO SKUMNAXK MOKUHYJ KOpaOJb B CHIEHIKE.
BbIIBUHBTE TUIIOTE3Y O IPUYMHE JAHHOTO CTPAHHOTO COOBITUS C TOUKH 3PEHHSI Kay-

KM KOpaOJisi Ha BOJTHAX.

10 MeToanyeckne peKoMeHAAIUH IJIsi 00y4aIOIIUXCH MO0 OCBOEHHIO JIMC-
HUILTHHBI
N3yuenne nucuuruivHbl «PuU3MKa» OPraHU3yeTCS B BUAEC JIEKIUH, IPaKTHYe-
CKUX 3aHSTUH, Ta0OpPATOPHBIX pabOT U CaMOCTOSTENbHOU paboThl. [IpogomkuTens-
HOCTh M3yYCHHUS TUCIUIUIMHBI — JIBa CeMecTpa. YPOBEHb W KauyeCTBO 3HAHUU 00Y-
YAOUIMXCA OLEHUBAKOTCS MO PE3yJIbTaTaM BXOAHOI'O KOHTPOJIS, TEKYILIETO KOHTPOJIA
YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAlMU MO UTOTaM OCBOCHUS JUCUMILIMHBI B
BHJIE 9K3aMEHOB BO 2-M U 3-M KYy.

Jlekyus — oCHOBHasi (popMa CUCTEMATHYECKOTO0, MTOCIEI0BATEILHOIO YCTHOTO U3~
JIO)KEeHUsI yuyeOHOro marepuana. UTeHuwe JNeKUWd, Kak MpaBUiIO, OCYIIECTBIISETCS
HauOoJsiee MpoeCcCHOHANBHO MOJITOTOBIEHHBIMHU MPENOIaBaTeNIIMU YHUBEPCUTETA.
OCHOBHBIMH 33]1a4aMU JIEKIIUN SIBIISFOTCSL:
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— O3HAaKOMJICHHE O0YyYaloluXcs C LENAMHU, 3a/1a4aMi U CTPYKTYpOil nu3y4aeMon Juc-
IIUTUTHHBI, €€ MECTOM B CUCTEME HayK U CBSI3SIMH C APYTUMHU JUCIHUILTHHAMI;

— H3JI0KCHHE KOMIUIEKCa OCHOBHBIX HAYYHBIX IMOHSITHHA, 3aKOHOB, METOJ/OB, MPHUH-
ITUTIOB JTAHHOW JUCIIUILTAHBL,

JIeK1uu MOTHUBHUPYIOT OOYYaroIIerocsi Ha CaMOCTOSTEIbHBINA TIOUCK U W3YYCHHE
HAYYHOW U CHEIMATBHON TUTEPATyphl U JPYTUX UCTOYHUKOB 110 TEMaM TUCITUTUINHBL,
OPUCHTHPYIOT Ha BBHISBJICHHE, (POPMYITUPOBAHUE W HCCICIOBAHUE HamMOOJIee aKTy-
aJIbHBIX BOMPOCOB M MpoOieM (U3MKHU. 3HAUUMBIM (PaKTOPOM MOJTHOLEHHOW U TUIO-
JOTBOPHOM pabOThl OOYYaIOLIErocss Ha JIEKIUU SIBISIETCS KyJIbTypa BEACHUS KOH-
cnekta. Ciymas JeKUuio, He0OOXOTUMO HAyUUTHCS BBLACTATH M (UKCHPOBATH €€
KIIIOYEBBIE MOMEHTHI, 3alMChIBasi UX 0OJiee YETKO M BBIACIAA KaKUM-TTHOO CIIOCOOOM
u3 o01rero Tekcta. Kpome Toro, He0OX0IUMO HAYIUTHCS JIeTaTh MOHSATHBIC 11T 00Y-
YarOMIeTr0oCs] COKPAIICHHs MPU 3alMCH TEKCTa JIEKIUU U CTPEMHUTBCSI OCBOUTH OBICT-
pYI0 MaHepy NucbMa U pyOpHUKallnio MaTepuaa.

Ipaxmuueckue 3anamus 10 JucUUIUINHE «DU3UKa» MPOBOJATCS B COOTBETCTBUU
C Y4eOHO-TEMATUYECKUM IUIAHOM IO OTAENbHBIM rpynnam. Llenb npaktuyeckux 3a-
HATUHN — 3aKpEeNUTh TEOPETUUECKUE 3HAHUS, [TOJIyYEHHbIE CTYJIEHTaMH Ha JIEKLIUAX U
B pE3yJbTaTe CaMOCTOSTEIbHOIO M3YYEHHS COOTBETCTBYIOIIMX Pa3/ieJIOB PEKOMEH-
JyeMOH JUTepaTypbl, a TaKkKe MPUOOPECTH HadajbHbIE MPAKTUUYECKHE HABBIKM aHa-
au3a HaOIoJaeMbIX PU3NUECKUX SBJICHUM.

TeMbl MpakTHYECKUX 3aHIATHI 3apaHee cooOLalTcsd 00ydYaromuMmcs Uisl TOTO,
9TOOBI OHH MMEIH BO3MOXKHOCTH MOATOTOBUTHCSA U MPOPA0OTATh COOTBETCTBYIOIIHE
TEOPETUYECKHE BOIPOCH! AUCHUIUIMHBL. B Hadanme Kaxmoro mpakTHYECKOTO 3aHATHS
MpenoAaBaTeslb KPaTKO JTOBOAMUT O OOYYArOIMIMXCS IENb W 33/1a4dl 3aHATHS U CO00-
1aeT 00yJaronMMcsl OCHOBHBIE 3aKOHBI HEOOXOIMMBIE JIsl pEIICHHs 3a/a4 Ha 3aHs-
THUU.

B pamkax mpakTHuecKOro 3aHATHs 00ydarolluecs pelarT 3aadd U pa3OuparoT
IPAKTUUECKUE 33/1a4l CAaMOCTOSITENIbHO WM MPU MOMOUIH Ipenoaasarens. [Ipenona-
BaTellb BBICTYNAET B POJIM KOHCYJIbTAHTA, OCYIIECTBISET KOHTPOJIb IMOJIyYEHHBIX
OOyYarOIIMMUCS PE3yJIbTaTOB.

B pamkax mpakTHYeCKOTO 3aHSITHsSI MOTYT OBITh MPOBEACHBI: CIyLIaHUE U 00CYXK-
JICHUE JTOKJIAJI0B, YCTHBIN ONPOC, TECTUPOBAHUE.

OTtcyTcTBHE OOYYAIOIIMXCS HA 3aHATHSAX WJIM UX HEAKTHBHOE yYacTHE Ha HUX
MOJKET OBITh KOMIIEHCHPOBAHO CaMOCTOSTEIHHBIM BBIMOJTHEHUEM JOMOJHUTEIBHBIX
3aJJaHUi 1 MIPEeICTaBICHHUEM UX Ha MMPOBEPKY MPEIoaaBaTeIIo.

JlabopamopHvie pabomsi IpU3BaHbI Pa3BUTh HABBIKW DKCIIEPUMEHTANBHON (Pu3u-
YECKOW JMeATEIHbHOCTH OOYyYaroIMXCs, a TakKe 3aKpemuTh (PU3NYECKUE 3HAHUSA
OMBITHBIM MyTEM. B mporecce mabopaTopHBIX pabOT CTYACHTHI MPOBOIAT CAMOCTOSI-
TETbHOE O3HAKOMJICHHE C TEOpHEH, Jiexameid B OCHOBE M3y4aeMoOro SIBICHUS HC-
MOJIB3Yysl MeToInueckue mocoous. Ha 3anstusix madoparopHbie paboThl TPOBOISATCS B
IPUCYTCTBUH IPENOJaBaTeNsl, KOHTPOJIUPYIOLIEro MPOLECC UX MPOBEACHUS U KOH-
CyJbTHpYIOIIET0 CTyAeHTOB. Ilo pesynbrataM mnpoBeaeHHs padOT CTyAEHTaMHU
oopmiisieTcs oTYET U MPOBOAMUTCA €ro 3ammra. B mporecce 3amuTel 0T4€Ta MO Ja-
O0oparopHo#t paboTe npernoaBaTesb IPOBEPSIET 3HAHUE OCHOBHBIX 3aKOHOB, HA KOTO-
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pBIX 0a3upyercs u3ydaeMoe SIBICHUE, a TaKKe MPABWILHOCTh U CAMOCTOSTEILHOCTh
HaIMcaHue OTuéra.

Lenbto camocmosamenvHoti pabomuvl 0OYHAIONIMXCS MPU U3YYCHHH HACTOSLIEH
y4eOHON NUCUMIUIMHBI SIBISETCS BbIPA0OTKa MMH HABBIKOB PAOOTHI ¢ HAy4YHOU H
y4eOHOU JMTEepaTypoH, a TakKe pa3BUTHE Y OOYYAIOMIMXCS YCTOMYMBBIX CIIOCOOHO-
CTEeH K CAaMOCTOSITEIbHOMY M3yUYEeHHIO U 00pab0TKe MOITy4eHHON HH(POpPMAIIUU.

B mpouecce camocToATenbHON pabOThl 00yYarolmuics JOHKEH BOCIPUHUMATD,
OCMBICTTUBATh U YIIIYOJISTh TOJIy9aeMyr0 HH()OpMAITUIO, periaTh IPaKTUIECKUE 3a/a-
YH, TTOATOTABINBATE JTOKJIAIbI, BHITOJHITEH JOMAIITHAE 3aJjaHusl, OBJIaAeBaTh Mpodec-
CHOHAJIBHO HEOOXOIMMBIMU HaBbikamu. CamocTosTenbHas padboTa oOydaromerocs
BeChbMa MHOrooOpa3Ha u cojiepkaresibHa. OHa BKIIFOYAET CJICAYIONIUE BUJIbI 3aHSITUH:
— CaMOCTOSITEIBHBIN TOAOOp, H3y4YeHHE, KOHCIEKTUPOBAHUE, aHalu3 Yy4eOHO-
METOANYECKOW M HAYYHOU JIUTEPATyphl, NIEPUOAUUECKUX HAYUYHBIX U3IAHUM,
—HWHJIMBUIyaJIbHAsl TBOpUecKasi paboTa MO OCMBICIEHUIO COOpaHHOW MHOpMAIINH,
MIPOBEJICHUIO CPABHUTEIHLHOTO aHANIM3a U CUHTE3a MaTepUaJIOB, MOTYYECHHBIX U3 pa3-
HBIX HCTOYHUKOB, HHTEPIIPETAIIUU NH(GOPMAIINH, BHIMOTHEHUE IOMAITHUX 3a/I1aHH;
— 3aBEPIIAIONIHI 3Tall CaMOCTOSTEIHHOM PabOThI — MOATOTOBKA K cllaue IK3aMeHa 110
JTUCIUTUIMHE, MPE/IoJiararonas HHTErPalMio U CUCTEMATU3AIMIO BCEX MOJMYyUYCHHBIX
IPU U3y4YeHUH YUeOHON AUCIUTUIMHBI 3HAHUM.

[To TTonoxkeHHIO O CaMOCTOSITENILHOW pabOTe CTYACHTOB YHUBEPCUTETA CO-
JepKaHue BHEAYJUTOPHOM CaMOCTOSATENBbHOW paOOThI JJIsi U3Y4YEHUS AUCIUTLIUHBI
«Duznka» MOXET ObITb PEKOMEHJOBAHO B COOTBETCTBUU CO CJICAYIOIIMMU €€ BH1a-
MU, Pa3/IeJICHHBIMH 110 1I€JICBOMY MPU3HAKY:

a) IS OBJIQJICHUS 3HAHUSIMH:
- yTeHue TekcTa (yueOHuKa, IEPBOMCTOYHUKA, TIONOJHUTEIBLHON INTEPaTyphl);
- COCTaBJICHUE TIJIaHA TEKCTa;
- KOHCTICKTUPOBAHHUE TEKCTA,;
- paboTa co CJIOBapsIMU U CITPABOYHUKAMU;
- paboTa ¢ JIEKTPOHHBIMU UH(GOPMAIIMOHHBIMU pecypcaMu U MHPOPMAIIMOHHOM Te-
JIEKOMMYHHUKAIIMOHHOM cetr MIHTepHET U np.;
0) 1S 3aKpeIICHUs U CUCTEMaTHU3alliy 3HAHUMN
- paboTa ¢ KOHCIIEKTOM JieKiuu (00paboTKa TeKCTa);
-paboTa Hajx y4yeOHBIM MaTepuasioM (yueOHWKA, MEPBOUCTOYHHKA, JOTOTHUTEIHHON
JUTEPATYPHI);
- COCTaBJICHUE TIJIaHA U TE€3UCOB OTBETA;
- COCTaBJICHUE aJTLOOMOB, TAOJIMII, CXEM JIJIsi CUCTEeMaTU3allui y4eOHOro MaTepuaa;
- OTBETHI Ha KOHTPOJIBHBIC BOIIPOCHI;
MOATOTOBKA TE€3UCOB COOOIIEHUM K BBICTYIUICHUIO HAa MPAKTUYECKOM 3aHSITHH;
- MMOJICOTOBKA K cAaye 3a4yeTa u Jap.;
B) 111 GOpMUPOBAHUST YMEHHI 1 HABBIKOB:
- pelieHre (PU3HYECKUX 3a/1a4;
-IIPOEKTUPOBAHUE W MOJICTUPOBAHME PA3HBIX BUIOB M KOMIIOHEHTOB Mpodeccuo-
HaJIbHOM J1€SATEIIbHOCTH.
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B mpornecce nzydenus: nuciumuiiHbl «DU3MKa» BaXXHO MOCTOSHHO TOTOJHSTH
U pacHIMpsTh CBOW 3HaHMs. M3ydeHne peKOMEeHA0BaHHON JTUTEepaTyphl U IPYTHX HC-
TOYHUKOB WH(GOPMAITUHU SBISETCS BAXKHON COCTABHOW YaCThIO BOCTIPUSITHUS M YCBOE-
HUS HOBBIX 3HaHWU. Kpome Toro, HEOOXOAMMO OTMETHUTH, YTO, B OMPEACICHHOM
CMBICJIC, Ka4eCTBEHHBI YPOBEHb BCEU CaMOCTOSTEIBHON pPabOTHI OOyYaIOIIETrocs
OTIPE/IETSETCS YPOBHEM CAMOKOHTPOJIS.
Texymuii KOHTPOJIb 3HAHUHN CTYJCHTOB OCYIIECTBIISIETCS IO UTOTaM:
- pabOTHI HA MPAKTHYECCKUX 3aHATHUSAX,
- BBITIOJTHEHUS JTAOOPATOPHBIX padoT,
- peIeHus PaCUCTHBIX U CUTYAI[MOHHBIX 3a71a4.
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PaGouyas mporpamMMa JMCLMIUIMHBI pa3paboTaHa B COOTBETCTBAN C TPEOOBaHHAMH -
®I'OC BO mno HanpasieHHo MoArotoBkH 25.05.05 «OkcmmyaTanus BO3IYyIIHBIX
CY/IOB ¥ OpraHM3alus BO3IYLIHOTO ABHKECHHUAN.

IlporpaMma paccMOTpeHa M yTBEpXKJAeHa Ha 3acefaHud Kadeapsl Ne 27
«be30macHOCTh KH3HEAEATETbHOCTH 40 D4 20 ) { rona, npotokoa Ne 4.

Pa3paboTuuk:

K..-M.H. W Tumodees B.H.

= Y
YyueHas cmeneHb, ydetioe 36anue, pamunus u unuyuaNsl paspabomyuxa

3aBemyroumii kapenpon Ne 5 « DU3UKK U XUMHK:

1.d.-M.H., mpodeccop L/ //7 Z(/g Ap6y3o0B B.W.

YueHas cmeneHb, yueHoe 36aHUE, pamunus u uHuYuanLl 3a6e0youjeco kagheopoii
[IporpammMa corjiacoBaHa:

Pykosomutens OITOIT /
1.T.H., Ipodeccop 0 Banscuukos B. B.

7 &
Yy4eHas cmeneHb, y4eHoe 36anue, d)am/ﬁnwz wAdHuyuanl pykosooumens OIOIT

[lporpamma onobpeHa Ha 3acelaHHH V4yeGHO-METOAUYECKOTO COBETa
YHHBEpPCUTETA « %5 » OF 2021 roga, mpoTokos Ne ;’f )
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