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1. OBILIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI YYEBHOU
JANCHUIIVIMHbI

PaGouass mporpamma y4eOHON AMCHUIIINHBI «DU3WKa» SBISETCS YaCThIO MPOTPAMMBI
MOJTOTOBKU CIEIUAIUCTOB cpeaHero 3seHa B coorBeTcTBUM ¢ PI'OC no cnenuanbHoctu CI1O
cnermansaocT CITIO 42.02.01 Pexiiama kBanudukamnusi CeruaiucT 1mo pekiiame.

2. IIEJIA ¥ 3AJIAYHU YYEBHOM JUCIIUTLINHBI
Lenp n3ydyeHus: yueOHOM TUCIUTUIMHBI
chopMUpOBaTh IIEIIOCTHOE TMpPEACTaBlIeHNE O (U3MYECKHX TMpoIeccax U SIBICHUSX,

MPOTEKAIOIIUX B TPHUPOJAE, MOHMMAHUE BO3MOXKHOCTEH COBPEMEHHBIX HAyYHBIX METOJI0B

MO3HAHUST TIPUPOJBI U BJIAQJICHUS MMH HA YPOBHE, HEOOXOIMMOM IS PEIICHUS MPAKTUICCKUX

3a/1a4, BO3HUKAIOIIUX TPU BBHITOJTHEHUH MPO(HECCHOHATBLHBIX 0053aHHOCTEH.

3anaun u3ydeHus y4eOHOW TUCIUTUINHBIL:

— - OBNQJICTh 3HAHHUAMU OCHOBHBIX pa3/ieloB (DU3MKH, YMEHHSIMH MOHUMATh U MPUMEHATH Ha
MPAKTHKE KOMIIBIOTEPHBIC TEXHOJIOTHH JIJISl PEIICHUS Pa3IUYHBIX 3aj1a4, OBJIJICTh HaBbIKAMH
pelieHus MpakTUIeCKHX 3a/1ay,

— - MOJIyYUTh 3HAHUA O BaXHEHIINUX (U3NYECKUX SIBICHUSX, MOJEISIX U METoAaxX (PU3UUYECKUX
UCCIIEIOBaHMM, CIOCOOCTBYIOIIUX MPOPECCUOHATBHOMY POCTY OyIyILIEro MPOrpaMMHUCTA.

3. MECTO YYEBHOM JUCHUIIJIMHBI B CTPYKTYPE IPOT'PAMMBbI
HOAI'OTOBKH CIIEHUAJINUCTOB CPEJJHEI'O 3BEHA

VYyeOnas nucnuiuivHa «Pu3uKa» B MPOrpaMMe IMOATOTOBKH CHEIUATMCTOB CPEAHETO
3BEHa OTHOCUTCS K 00Ieo0pa3oBaTebHbIM yueOHBIM auctumuinaaM (6asossiv) (OY10.08)
cnernanbHocTH CITO 42.02.01 Pexitama kBanudukaius CoeruaiicT 1Mo peKiame.

VYueOnass mucnumuinHa «®Dusmka» Oa3upyeTcss Ha 3HAHUSX, YMCHHSIX W HaBBIKaX,
MOJIYYEHHBIX CTYACHTaMHM HW3Y4YeHUU OOIeo0pa30oBaTeIbHON AUCIMILTUHBI MIKOJBRHOTO Kypca
«Du3uKay.

3HaHMS, YMEHUS ¥ HaBbIKU, I[IOJIyUCHHbIE CTYJAEHTAMH TIPU U3YYEHUU JIaHHOU
JTUCIUIUTAHBI, OYAYT UCTIOIB30BaHBI IIPH H3YYCHUH MPOPECCHOHATBHBIX MOTYJICH.

4. TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSI YYEBHOM
JUCHUIIJINHBI:

B pesynbpTaTe ocBOCHMS TUCHUILUIMHBI O0YYArOIINICS JOIKEH
yMeTh:
VY1- onuceBaTh U OOBSICHATH (PU3UUECKUE SIBICHUS M CBOWCTBA TEJ: IBMKCHHUE HEOSCHBIX TeN H
UCKYCCTBEHHBIX CIIyTHHKOB 3€MJIM; CBOWCTBA Ta30B, JKHJIKOCTEd U TBEpPABIX TeT;
AJIEKTPOMArHUTHYIO WHAYKIUIO; PACIPOCTPAHEHHE JJICKTPOMAarHUTHBIX BOJH; BOJHOBEIC
CBOWCTBA CBETA, U3ITyYeHHE U MOTJIOLICHNE CBETa aTOMOM, (PoTOd(hexKT;
V2- oTnMYaTh THIIOTE3Bl OT HAyYHBIX TEOPHWH; JeNaTh BBIBOJBI HA OCHOBE JKCIIEPUMEHTAIBHBIX
JAHHBIX; MPUBOJUTH MPUMEPHI, TOKA3bIBAIOIINE, YTO: HAONIONCHUS W DKCIEPUMEHT SIBISIFOTCS
OCHOBOW JUIS BBIABM)KCHUS THUIOTE3 H TEOpUH, TMO3BOJSIOT MPOBEPUTH HMCTUHHOCTD
TEOPETUYECKUX BBIBOJIOB; YTO (PU3MUECKass TEOPHUS JAeT BO3MOXKHOCTb OOBSCHITH H3BECTHbIC
SIBIICHHSI IPUPOJIBI M HAYYHBIE (DaKTHI, PEICKA3BIBATH €IIc HEU3BECTHBIC SBIICHMS,
V3- npuBOIUTH HpUMEpPHl MPAKTUYECKOTO MCIONb30BaHUA (U3NYECKUX 3HAHUM: 3aKOHOB
MEXaHUKH, TEPMOJUHAMHUKA W DJEKTPOJAWHAMHKH B DJHEPreTHKE; pa3IMYHBIX  BHUJIOB
ANEKTPOMATrHUTHBIX U3TYUYCHHUH JIJIS pa3BUTHSI PAANO U TEIEKOMMYHUKAIINHA, KBAHTOBOU (DU3UKHU B
CO3JIAaHWH SIJICPHON PHEPTETHKH, JTa3epOB;
VY4- BocnipyHUMAaTh U HAa OCHOBE MOJYYEHHBIX 3HAHUH CaMOCTOSATENBHO OLIEHUBATh MH(POPMALIHIO,
conepartytocs B coodmenusix CMU, MaTepHeTe, HaydHO-TIONYJSPHBIX CTAThAX;
VY5 -npuUMEHSTh MOJIy4eHHBIC 3HAHUS JUTSI pEIICHUs (PU3MYECKHX 3a71a4;
VY6- onpenenars xapaktep GU3NUECKOro mpoliecca mo rpaduky, Tadbuuie, popmyie.



V7 - u3MepsaTh psaa GU3HUECKUX BEIMYWH, TPEACTABIISISI PE3yJbTaThl U3MEPEHUN C YUYETOM HX
MOrPEMIHOCTEN

VY8 - wucnonp3oBaTh NPUOOpPETEHHBIE 3HAHUS M YMEHUS B MPAKTHYECKOW JEATEIBHOCTH H
MOBCCIHEBHOM KH3HH.

3HATh:

31- cwmpicn TOHATHH: (U3MYECKOoe SABJICHHWE, THIIOTEe3a, 3aKOH, TEOpHUs, BEIIECTBO,
B3aUMOJICHCTBHUE, IJICKTPOMArHUTHOE T10JI€, BOJIHA, (D)OTOH, aTOM, aTOMHOE SIIPO, HOHU3UPYIOIITHE
W3IIy4eHHUs, TUIaHeTa, 3Be3/1a, ConHeuHas cucrema, rajakTuka, Beenennas,

32- cMmbIcn (pU3MYECKMX BEIWYMH: CKOPOCThb, YCKOPEHHE, Macca, Cujla, MMIYJbC, paboTa,
MEXaHHYECKasl SHEePTHUs, BHYTPEHHSIS SHEPTHUs, aOCONIOTHASI TEMIIepaTypa, CPEIHSSI KWHETHIeCKast
SHEPrus YacTHUI] BEUIECTBA, KOJUYECTBO TEILIOTHI, DJIEMEHTAPHBIN AIEKTPUUECKUIN 3apsi,

33- cMbIcT (pU3UYECKUX 3aKOHOB: KJIACCHUECKON MEXaHHWKH, BCEMUPHOTO TATOTCHUS, COXPaHCHHS
SHEPruHU, UMIYJIbCa U JIEKTPUUYECKOTO 3apsijia, TEPMOJIUHAMUKH, HIEKTPOMAarHUTHOW WHAYKIWH,
dotorddekra,

34- BKIIaJ POCCHICKUX M 3apyO0eKHBIX YUYEHBIX, OKa3aBUIMX HAWOOIbIIEe BIMSHHE HA Pa3BUTHE
¢buzukwy,

[TepeueHnb GoOpMHUPYEMBIX KOMIICTCHITHI: HE UMEET.
5.CTPYKTYPA U COAEP KAHUE YUYEBHOM JUCIHHUIIIINHBI
5.1 O0beM yueOHOI JMCUUILIMHBI U BUbI Y4eOHOH padoThl

Oovem uacos

Bun yueoHoii padoTsi 2210m
1 cemecTp 2 cemecTp HToro
MaxkcumaJsibHasi yueOHasi Harpy3ka (Bcero) 64 44 108
Oos3aTenbHas ayauTOpHAas y4yeOHast 34 29 56

Harpy3ska (Bcero)

B ToM uncie:

TEOPETHUECKOE 00yUeHne 17 10 27

MPAKTUYECKUE 3aHATUS 17 12 29

CamocrositesibHast padora o0y4aromerocs 30 29 59

(Bcero)

B Tom uncne:

paboTa 1o Temam 15 11 26

MOArOTOBKA JOKJIAZOB [10 TEMaM 15 11 26

HTorosbie aTrecTanuu JADK, dud.
ADK dAudd.3auer 3a4er

5.2. TemaTHYeCKHii IUIAH U co/iep:KaHue Y4eOH O THCIMIIJIMHBI
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Tema 1. Beenenue Copep:xanue yueOHOro MaTepHuaJia 2 2 - - 1
TeopeTuueckue 3aHATHUS
Beenenne. ®msmka - (yHmaMmeHTanbHas Hayka o




MIPUPOJE.

Tema 2. Mexanuka

Coaep:xaHue yueOHOT0 MaTepuaja
Teopernueckue 3aHATUSA

MexaHnueckoe ABMXKeHHUe. MaTepuaibHas TOUKa.
OTHOCHUTENBHOCTE MEXaHHUECKOTO ABHKECHHUS.
Cucrema orcuera. Koopaunatsl. Paguyc-BekTop.
Bexrop nepemenenus. Ckopocts. PaBHOMepHOE
HNPSMOJIMHEHHOE JBIDKEHHE.

XapaKkTepuCTUKU PaBHOMEPHOTO NMPSIMOIUHEIHOTO
JIBIDKEHUS: CKOPOCTb, IEpEMEIIICHHE, ITYTh.
PaBHOIIEpEMEHHOE IPSMOIMHENHOE JBUKEHUE.
XapaKTepuCTHKN PaBHOIIEPEMEHHOTO
TIPSAMOJIMHEWHOTO IBIKEHHS: CKOPOCTb,
nepeMelneHne, yCKkopeHne. J|Bmkenne Tena,
OpOIIEHHOT0 MO YIJIOM K TOPU30HTY. J[BIKeHME 110
OKPYXHOCTHU. YTJI0Bast CKOPOCTb.
IentpocTpemurensHoe yckopeHue. Bzanmonelicteue
ten. Cuna. [IpuHuun cynepnosuruu cuil. [lepBaiit
3akoH HeroToHa. MHepimanbHbie cucteMbl. CBSI3b
MEXy CWION U yckopeHueM. BTopoii 3akoH
Herotrona. Macca. Tpetuit

3akoH HetotoHa. Cuia TsaroteHus. 3akoH
BCeMUpHOTO TsroTeHus. [lepBas kocMuaeckas
ckopocTh. Cuia TskecTd U Bec. iMmynbe. 3akoH
COXpaHCHHUS

AMIyJibca. 3aKOH COXpaHCHHS  MEXaHHYECKOH
SHEPIUu.

IIpakTHyeckue 3aHATHA

HccrnenoBanue [IBWKEHUS Tena TOA JeiicTBHeM
TIOCTOSIHHOM CHJIBI.

W3ydenue 3aKoHa COXpaHEHUSI UMITYJIbCA.
CoxpaHeHHe MEeXaHNYeCKOH YHEPTUHU TP IBUKEHUHT
TeNa MO EHCTBUEM CHIT TSHKECTH U YIIPYTOCTH
CpaBHeHHE  pabOTBI  CHJIBI €  W3MCHCHHEM
KHHETHYECKOW YHEPTUH Tela.

CamocTosiTeTbHast padora: paboTa 1o Teme

22
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Tema 3. OcHOBBI
MOJIEKYJISIPHOI
¢u3uKy 1
TEePMOJANHAMUKH

Coaep:xkanue yueOHOro MaTepuasa
Teopernueckue 3aHATUS

OCHOBHBIE TIOJIOKEHUS] MOJIEKYJIIPHO-KHHETHYECKOI
Teopuu. Pazmepsl u

Macca MOJIEKYJI ¥ aTOMOB. bpoyHOBCKOe IBHKEHUE.
Juddysus. Cusibl 1 SHEPTUs MEXMOJIEKYIISIPHOTO
B3auMoieiicTBusA. CTpoeHue ra3000pa3HbIX, JKUIKUX
1 TBepABIX Ted. CKOPOCTH ABIKEHHS MOJIEKYT M UX
M3MEpEHHE.

WneanpHerii ra3. /laBiaenue raza. OCHOBHOE
YpaBHEHHE MOJEKYISIPHO-KUHETUUECKON TEOpUU
ra3oB. Temneparypa u ee usmepenue. 'a3oBele
3aKOHBL.

AOGCOIOTHBIN HYJIb TEMIIEPATYPHI.
TepmonuHaMu4ecKas ImKaja TeMIepaTypsbl.
YpaBHEHHUE COCTOSHUA UICAIBHOTO Ta3a. MoisipHast
ra3oBasi HOCTOSIHHASL.

OCHOBHBIE TIOHATHA U ONpeAeieHns. BHyTpeHH: 1
SHEPTHUs CHCTEMBI.

BuyTpeHnHss sHEprus uaeanbHoro rasza. Padora u
TEIUIOTa KaK OPMBI IIepejauyl SHEPTHH.
TennoeMKocTb. Y ieNbHas TEIUIOEMKOCTb.
YpaBHeHue TeruoBoro Oananca. IlepBoe Hauaio
TEepMOJMHAMUKH. AnabaTHBIN Iporecc.

[punuun aeiicrBus ternoBod Mamuuel. KIT/]
TETIOBOTO ABUTaTENsL. BTopoe Hawano
TepMoauHAMUKH. TepMoanHaMuUecKas IKaua

19
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TeMIeparTyp.
XonoaubHbIE MAIIUHbL. TeMIoBbIe JBUraTeN.
Oxpana npupo/sl. VicmapeHue 1 KOHICHCAIHS.
Hacrrimennstit map u ero cBoiictBa. AOCONIOTHAS U
OTHOCHTEJIbHAS BIAXKHOCTH BO3yXa. ToUKa poCHI.
Kunenne. 3aBucumocts

TEMIIEpATyphl KUIIEHUS OT AaBiieHus. [leperperslii
Hap M €ro UCHOJIb30BaHNE B TEXHUKE.
XapaKkTepucTHKa KUAKOTO COCTOSTHUS BEIIeCTBa.
IToBepXHOCTHBIH CIION KUIKOCTU. DHEPTUsi
MOBEPXHOCTHOTO CJI04. SIBJI€HUS Ha TpaHULe
JKUIKOCTH C TBepAbIM TesioM. KanumspHsie
sIBJICHUA. MexaHn4eckue

CBOMCTBA TBEpABIX Tel. TemnnoBoe pacupeHue
TBEPABIX TEN U KHUIKOCTEH.

[InaBneHne u KpUCTAITU3ALN.

IIpakTHyecku e3aHATHSA

OmnpeneneHne OTHOCUTENBHON BIAKHOCTH BO3IyXa.
Omnpenenenne k03(h(HUIMEHTa ITOBEPXHOCTHOTO
HaTSOHKSHUST KHUIKOCTH.

HaGumonenue npouecca kpucraumsaiuu M3yuenne
nedopmanuu

pactsoxeHus.

CamocTosiTe1bHast padoTa: paboTa o TeMe

Tema 4.
DNeKTpoJuHAMHKA

Conep:xanue yue0HOro MaTepuaja
Teopernueckue 3aHATUS

DNeKTpuIecKue 3apsaapl. 3aKOH COXpaHEHUS 3apsa.
3akoH KynoHa.

DnexTpudeckoe moie. HampsikeHHOCTH
3JEKTPUUECKOro NoJst. [IpuHIHIT cyiepro3uiim
moJiei. PaboTta crit 3JIeKTPOCTATHYECKOTO TIOJIS.
IMorenmuan.

PazHOCTh MOTEHIIMAIOB. DKBUMOTEHITMAILHBIE
MOBepXHOCTU. CBSA3h MKy HAMPSHKEHHOCTBIO U
Pa3HOCTHIO TIOTEHITUAIIOB 3JIEKTPUIECKOTO MOJIS.
Jusnexktpuku B anekTpudeckom nosie. [lonspuzarst
JINDIIEKTPUKOB.

IIpoBOJHUKY B 3JIEKTPUUECKOM IIOJIE.
Konnencaropsr. CoequHeHNE KOHACHCATOPOB B
Oarapero. DHeprus 3apsHKEHHOTO KOHICHCATOPA.
DHeprust AMEKTPHUIECKOT0 OIS, Y CIIOBHS,
HEOOXOTUMBIE TSI BOSHUKHOBEHUS U MO ICPKaHS
3JEeKTpUYecKoro Toka. Cuila TOKa U IIIOTHOCTH TOKA.
3akon Oma jis yuactka nenu 6e3 DJ1C.
3aBUCUMOCTD 3JIEKTPUUECKOTO COTPOTUBIIEHUS OT
MaTepuana, JUIMHbI | IO MOTepeIHOro
CEYCHHS MTPOBOJHHUKA. 3aBUCUMOCTb DJICKTPUIECKOTO
COTIPOTHBJICHHS TPOBOAHUKOB OT TEMIIEPATYPHI.
DIEKTPOIBUXKYIIAS CHJIa UICTOYHHUKA TOKA. 3aKOH
Oma miist nosHo uenu. CoelMHEHUE POBOIHUKOB.
CoeanHeHne UCTOYHUKOB 2JIEKTPUUECKON IHEPTUH B
barapeto. 3akoH /xoyis-Jlenna. Padora u
MOIIHOCTb 3JIEKTPUYECKOT0 TOKa. TerioBoe
nerictBue Toka. CoOCTBEHHAS MTPOBOUMOCTD
MOJYIIPOBOTHUKOB. [10TyIpOBOHUKOBBIC TIPUOOPEL.
Bekrop unaykuuu MmarautHoro nosns. Jleicraue
MAarHUTHOTO TIOJISl Ha MPSMOJMHEHHBIN TIPOBOTHUK C
TOKOM. 3akoH AmMrepa. BzanmopeiicTBre TOKOB.
MarnutHsbli moTok. PaboTa 1mo nepemernienunto
MIPOBOJ/IHMKA C TOKOM B MarHuTHOM noJe. JleiicTBue
MarHuTHOTO TIOJIS Ha ABUXKYyIuiics 3apsia. Cuna
Jlopenua. OnpeneneHue yaenbpHOTO 3apsija.
Yckopurenu 3apsyKeHHBIX YaCTHII.

21

10




DJekTpoMarHuTHas MHAYKIMs. BuxpeBoe
JJIEKTPUYECKOE IT0JIE.

CamonHAYKIUS. DHEPTUS MarHUTHOTO TIOJISL.
IIpakTnyeckune 3aHATHSA

N3ydenne 3akoHa OMa 11 yqacTKa IIeIH,
HOCIICZIOBATENHHOTO U

HapajIeIbHOTO.

Uzydenne 3axkoHa OMa IS TOITHOH IIETTH.
WzyyeHue siBI€HUS DJIEKTPOMarHUTHOM WHITyKIWH.
Onpenencuue kK03GdUIMCHTA TTONIE3HOTO CHCTBUSA
AIIEKTPHUYECKOTO

YyaliHUKa.

Onpenenenne 3/[C 1 BHYTPEHHETO CONPOTUBIICHUS
HCTOYHHKA

HAaIPSDKCHHUSL.

CamocTosiTe1bHast padoTa: paboTa 1o TeMe

64

17

17

30

Tema 5. Konebauus u
BOJIHBI

Conep:xanue yue0HOT0 MaTepuasa
Teopernueckue 3aHATHSA

KonebarenbHoe nBmkenue. ['apMoHnueckue
KoJcOaHus.

CB00OOIHBIE MEXaHUYECKHE KoJieOaHus. JInHeHble
MEXaHNYECKHE KoJIeOaTeNbHbIE CHCTEMBI.
[TpeBpaienne sHEPTUK NP KoredaTeIbHOM
JBIKeHnH. CBOOOHBIE 3aTyXalONIIe MEXaHUUECKHE
KOJICOaHUSI.

BriHyKI€HHbIE MEXaHUUECKHE KoJIeOaHus. Ypyrue
BoJIHEL. [lonepeunsie U MPOOIbHbIE BOJIHBL.
XapakTepUCTUKU BOJIHBI. Y PaBHEHUE IUIOCKOM
Oeryuueit Bonubl. MaTepdepennus BoaH. [lonstue o
Judpakuny BosH. 3BYKOBBIE BOJIHBI. YIIBTPa3ByK U
ero npuMmeHeHne. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE
konebanus. [IpeBpareHue 3Hepruy B
KoJIe0aTeIbHOM KOHTYpE. 3aTyXaloIue
3JIEKTPOMAarHUTHBIE Kosiebanus. ['enepaTop
HE3aTyXaoLIMX JJICKTPOMarHUTHBIX KOJIeOaHUH.
BrIHyKI€HHBIE SJIEKTPHYIECKUE KOJICOaHMSI.
[lepemennslil TOK. ['eHepaTop nepeMeHHOro ToKa.
EMKoOCTHOE M MHAYKTHBHOE COIPOTUBIICHUS
MEePEMEHHOT0 ToKa. 3akoH OMa ISl 3JIeKTPUUECKON
L[eNU NIePEMEHHOro Toka. PaboTta U MOLIHOCTh
MepPEMEHHOT0 ToKa. I 'eHepaTops! TOKa.
Tpancdopmaropsl. Tokr BEICOKOH 4aCTOTHI.
ITonmy4enue, nepenaya u pacmpenencHue
3JIEKTPOIHEPTUH. DIIEKTPOMarHUTHOE T10JIe KaK
0coOBIi BU MaTepuu. DIEKTPOMArHUTHBIE BOJIHBI.
Bubparop I'epua. OTKpBITHIH KOTeOaTeNbHbIN
KoHTYp. M300perenne panno A.C. [TornoBeim.
IonsTue o paguocesasu. Ilpumenenne
3J€KTPOMArHUTHBIX BOJIH.

IIpakTHYyeckoe 3aHsITHE.

W3yuenne 3aBHCUMOCTH ITepro/ia KojeOa M
HUTSHOTO (WJIM TIPY>KHHHOTO) MasiTHUKA OT JITHHBI
HUTH (MU MacCHI TPY3a).

VHAYyKTHBHBIE W EMKOCTHBIE COIIPOTHUBIICHNUS B IIEITH
MIEPEMEHHOT0 TOKa.

CamocrosiTenbHasi padoTa: pabora 1o TemMe

18

10

Tema 6. OnTuka

Copep:xanue yue0HOro MaTepuaJia
Teopernueckne 3aHATHSA

CKOpPOCTPh PacIpoCTpaHEHHUS CBETA. 3aKOHBI
OTpaXXCHHUS U TPEIIOMIICHHS CBETA.

[Tonnoe otpaxkenue. Jlunsel. a3 kak ontuueckas
cucrema. Onrudeckue mpuoopsl. MaTEphepeHmms
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cBeTa. KorepeHTHOCTb CBETOBBIX JTyUei.
Wurepdepenuns B TOHKUX IJIeHKaX. [lonocsl paBHOM
TonuHbl. Konbia Herotona. Mcmonbs3oBanue
uHTEeppepeHINN B HayKe u TexHuke. Audpakius
cserta. Audpakiys Ha IEIH B MAapaJUICIbHBIX Tydax.
JudpakiuonHas pemerka. [TorsTHE 0 TOTOTpaduH.
IMonspu3anus nonepevHsIX BOMH.

[onapuzanus ceera. [[BoitHOE ydenpenoMiIeHUE.
ITomapounel. Aucnepcus cseta. Buibl criekTpos.
Crextpsl uciyckanus. CIeKTpsl IOIJIOUIEHHUS.
VYnprpaduoneroBoe u HHPpaKpacHOE UIITYyUECHHUSI.
Penrtrenosckue nyuu. MIX npupoja u CBOMCTBA.
IIpakTHyeckoe 3aHATHE.

Wzyuyenune n3o0paxkeHus PeIMETOB B TOHKOH JIMH3E.
Wzydenne naTepdepeHny 1 TUPpaKkIud CBETa.
I'panynpoBKa CEKTPOCKONA U ONPENEIECHUE JUTNHBI
BOJIHBI CTIEKTPAIIbHBIX JTHHU.

CamocTosiTeTbHast padoTa: paboTa 1o TeMe

Tema 7. D1eMeHTBI
KBaHTOBOH (DH3HUKH

Coaep:xkanue yueOHOro MaTepuaJa
Teopernueckue 3aHATUSA

KganroBas runoresa [1nanka. @oTonsl. Buemnuit
(oroanexTpuueckuii 3ppexr. BHyTpeHHmMit
dhotoaddexr. Tumsr hoTosnemenToB. Pazsutue
B3IJIA/I0B HA CTPOCHHE BEIeCTBA. 3aKOHOMEPHOCTHU B
ATOMHBIX CIIEKTpax BoopoJa. SaepHas Moaeib
atoMma. OmbIThl J. Pesepdhopaa. Moaesb atoma
Bogopoa no H. bopy. KBantoBble reHepaTopsl.
EcrecTBeHHas pagrioakKTHBHOCTb. 3aKOH
panroakTuBHOTO pacnana. CriocoOsl HAOTIOICHUS U
perucTpanyy 3apsLKeHHBIX 9acTHIl. DddexT
Basunosa-YepenkoBa. CTpoeHHE aTOMHOTO s1/pa.
JedexT Macchl, 3HEpTHs CBSI3H M yCTOWYHNBOCTD
aTOMHBIX s1ep. nepHble peakuuu. MckyccrBenHas
paauoakTUBHOCTD. Jlenenue Tsokenbix saep. Lennas
s/IepHasi peakiys. YIpaBiseMas HerHas peaKiys.
Snepubiii peaktop. [lonyueHne pagnoakTUBHBIX
M30TOIOB U UX MPUMEHEHHE.

Buonornueckoe neicTBHE paliOaKTUBHBIX
M3ITydeHNH. DIeMeHTapHbIe YaCTHIIBI.
IIpakTnyeckoe 3aHATHE

Pacuer MmakcuManbHON KHHETUUECKON SHEPTUU
3JIEKTPOHOB IIPH (POTOIICKTPUIECCKOM P peKTe.
Omnpenenenne pabOTHI BBIXOJIA SIEKTPOHA IO
rpaduKy 3aBUCHMOCTH MaKCUMaJIbHOU
KHHETUYECKOI SHepruu (POTOIIEKTPOHOB OT YaCTOTHI
CBeTa.

W3mepenne paboThI BEIX0OA IIEKTPOH
CamocTosiTe1bHast padoTta: paboTa o Teme

10

Tema 8. DBomonus
Bcenennoi

Conep:xanue yueOHOT0 MaTepuasa
Teoperuueckue 3aHATHSA

Hamma 3Be3qHas cucrema - ['anakruka. dpyrue
ranakTuku. beckoneunocts Beenennoit. Ilousitue o
kocMmoutoruu. Pacmmpsitoniasicst Beenennas. Mogens
ropsiueii Becenennoil. CTpoeHne v NpOUCXOXKACHUE
lanaktuk. TepmosinepHslii cunTes. [Ipobiiema
TepMosiiepHOM sHepreTuku. DHeprus CoiaHLa U
3BE37.

Oodrorus 38e31. [Ipoucxoxnenne CoHeqHON
CHCTEMBI.

IMpakTuyeckue 3aHATHS

UcnonbszoBanue MHTEpHETA 17151 TOUCKA
M300paKeHU KOCMUYIECKUX OOBEKTOB U
nHpopmanuu 06 UX 0COOCHHOCTSIX.




OOcyxaeHne BO3MOXKHBIX CLICHApUEB HBOIIOLUH

BcenenHnoi.

CamocTosiTe1bHast padoTa: paboTa 1o TeMe
Hroro 2 cemecTp 44 10 | 12 22
Bcero 108 | 27 | 29 | 52

JIns XapakTepUCTHKH YPOBHS OCBOEHHS Yyd4COHOTO Marepuana HCIOIb3YIOTCSA CIIEAYIOLIHE
0003HaYEHUS:

1. — 03HAKOMUTEJILHBII WX MUHUMAJILHBII YPOBeHb (y3HABaHHE paHEe U3yYECHHBIX OOBEKTOB,
CBOMCTB);

2. — penpoAYKTHUBHBIHNIM 0a30Bblii ypOBeHb (BBINIOJIHCHHE JCATEIBHOCTH TI0 0O0pasiry,
WHCTPYKIIUU WUJIM TI0]T PYKOBOJICTBOM)

3. — IPOAYKTUBHBIN WM BHICOKHI YPOBECHH (IVIAHMPOBAHUE H CAMOCTOSITEIbHOE BHINOJIHEHHE
AesiTeJIbHOCTH, PpelleHne mMpooJeMHbIX 32/1a4)

6. YCJOBUS PEAJIM3ALIUU ITIPOTPAMMBbI YYEBHOH
JAUCHUIIJINHbI
6.1. Tpe6oBaHNSA K MHHMMAJIbHOMY MATEPHATbHO-TEXHHYECKOMY
olecre4yeHn o
JUis peanuzanuu nporpammbl y4eOHON IUCLMILIMHBI MIPEyCMOTPEHbI 000pYIOBaHHbIE
IIOMCIICHHUA.
OcHoBHOE 000py/JOBaHUE YU€OHON ayAUTOPUH JUIsl JTEKIIMOHHBIX 3aHATHIMA:
- paboune Mecta 00yJaroIuXCs;
- pabouee MecTo MperoiaBaTeis;
- MapkepHas (MJIM MeJIOoBasi) T0CKa.
—  MyJIbTUMEIUNHOE 000pYAOBaHHE.
OcHoBHOE 00OpynoBaHHE Y4YeOHOW ayIUTOPHHM JUIS TPAKTHUECKUX (J1aOOpPaTOPHBIX)
3aHATHMN:
- paboune MecTa 00yJaroImmxcs;
- aBTOMAaTHU3MPOBAHHBIE paboYHe MecTa 00yUarOIINXCs;
- pabodee MecTo Mpero1aBaTelis;
- MapkepHas (WK MenoBas) A0CKa.
- MYJIbTUMEIUNHOE 000pyAOBaHHE.
[TporpammHoe obecrieueHue:
- OC Microsoft Windows;
- makernpuioxenuitMicrosoft Office (Open Office, Libre Office).

6.2. UudopmannoHHoe odecneyeHue peain3aluu MpPorpaMmsbl
OcHoBHas InTepaTypa

1. Hukepos, B.A. ®usuka: coBpemennsii kypc / B.A. HukepoB. — 4-e u3a. — Mockaa:
HamkoB u K° 2019. — 452 c.: wun. — Pexum pocryna: mo mnommucke. — URL:
https://biblioclub.ru/index.php?page=book&id=573262 (mata obpamenus: 22.03.2021). — ISBN
978-5-394-03392-6. — TekcT: 251eKTpOHHBIH.
2. Yakak, A. A. MonekynsapHas ¢usuka: yuyednoe nocodue mist CIIO / A. A. Yakak; noj
penakmueit M. I'. Kyuepenko. — Caparos: [Ipodobpazosanue, 2020. — 377 ¢. — ISBN 978-5-
4488-0670-4. — TekcT: 2eKTpOHHBIA // DilekTpoHHO-OMONMHMoTeuHass cuctema [PR BOOKS:
[caiiT]. — URL: http://www.iprbookshop.ru/91895.html (mara obpamenus: 22.03.2021). —
Pexxum nocTyna: uist aBTOpU3Up. TOTB30BaTENeH
3. Yakak, A. A. ®uzuka: yyebnoe nocooue mia CIIO / A. A. Yakak, C. H. Jleryra. —
Caparos: IIpodobpazoanme, 2020. — 541 c. — ISBN 978-5-4488-0667-4. — Tekcrt:
ANEeKTPOHHBIA // OnekTpoHHO-OMOmmoreuynass cucrema I[PR  BOOKS: [caiit]. — URL:
http://lwww.iprbookshop.ru/92191.html (gara obpamenns: 22.03.2021). — Pexxum gocryma: mis
aBTOPU3UP. I10JIb30BaTEIEH




4, Hmutpuesa, E. 1. ®uszuka: yue6noe nocodue / E. U. JImurpueBa. — 2-e¢ u3a. — Capatos:
Ait Ilu Dp Menma, 2019. — 143 c¢. — ISBN 978-5-4486-0445-4. — TekcT: 37EKTPOHHBINA //
DNeKTPOHHO-OUOIMOTEeUHAS cucremMa IPR BOOKS: [caiit]. — URL:
http://www.iprbookshop.ru/79822.html (nata obpamenus: 22.03.2021). — Pexum mocrymna: s
aBTOPH3HP. MTOJIb30BATEICH
JonotHUTEILHAS JTUTEPaTypa

5. [Tapmrakos, A. H. ®usuka B 3agadax. Makpocuctemsl: yueoHoe mocooue s CI1O / A. H.
[MapmrakoB. — Caparos: [IpodoOpasosanue, Aii [Tu Ap Meaua, 2020. — 183 ¢. — ISBN 978-5-
4488-0729-9, 978-5-4497-0277-7. — TekcT: SAEKTPOHHBIA // DIEKTPOHHO-OMOIMOTEUHAS
cucrema [PR BOOKS: [caiit]. — URL: http://www.iprbookshop.ru/88763.html (mara
obpamenus: 22.03.2021). — Pexum pgoctyna: i aBTOpu3up. moib3oBareneid. - DOI:
https://doi.org/10.23682/88763

6. [TapmakoB, A. H. ®usuka B 3amayax. Mexanuka: yuebnoe mocoodbue mis CIIO / A. H.
[MTapmakoB. — Caparos: [IpodobpasoBanue, Aii [ITu Ap Menua, 2020. — 198 c¢. — ISBN 978-5-
4488-0665-0, 978-5-4497-0263-0. — TekcT: HNEKTpOHHBIA // DIEKTPOHHO-OUOIMOTEUHAs
cuctrema [PR BOOKS: [caiit]. — URL: http://www.iprbookshop.ru/88764.html (marta
obOpamenusi: 22.03.2021). — Pexum poctyna: ans aBTopusup. mnonb3oBareneil. - DOIL:
https://doi.org/10.23682/88764

1. [TapmrakoB, A. H. ®usuka B 3amadax. Onruka: yueObnoe mocobue mis CIIO / A. H.
[TapmakoB. — CapatoB: I[IpodhobpazoBanue, Aii ITu Ap Menua, 2020. — 146 ¢c. — ISBN 978-5-
4488-0728-2, 978-5-4497-0276-0. — TekcT: 2JIEKTPOHHBIA // DIEKTPOHHO-OMOIHMOTEUHAS
cuctrema [PR BOOKS: [caiit]. — URL: http://www.iprbookshop.ru/88765.html (mata
obpamenusi: 22.03.2021). — Pexum nmoctyna: mius aBTOpu3up. mosib3oBareneit. - DOI:
https://doi.org/10.23682/88765

Pecypcel uHpopMannoHHO-TEIIEKOMMYHHUKAITMOHHOM ceTH "MHTepHeT", He0OX0uMBbIe ISt
OCBOEHUS AUCIUILTUHBI (MOTyIIs)

WuTtepHet pecypc (aapec) Onwucanue pecypca
https//fiz.1september. ru y4eOHO-MeToruecKas razera «Du3ukay
www. n-t. ru/nl/fzhttp://consultant.ru/~ | HobeneBckue naypeats 1o Gusuke
www. alleng. ru/edu/phys. htm O6pazoBarenbHble pecypebl MHTepHETa — DH3HKa

7. KOHTPOJIb M1 OIIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM
JANCHUITVINHBI

PabGouast mporpamma yueOHON auctuIuiMHbl «®U3HKA» oOecneyeHa OICHOYHBIMHU
MaTepuagamMu JUIsl MPOBEACHUS TEKYILEr0 KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalUu.

OneHouHble MaTepualbl BKIOYaroT B ceds Bompockl k JIDK u auddzayery, TecroBbie
3aJlaHus ¥ IPAKTUYECKUE 3aJaHUSI 10 TEMAM.

[IpomexyTouHas aTTecTalds CTYJEHTOB OYHOM (OpMbI OOYy4YEeHHS MPOBOIUTCS IO
OKOHYaHUIO Kypca qucuuiuiael B popme JIDPK u nuddzavera.

Texymuii ~ KOHTpPOJb  pE3yJNbTaTOB  OCBOGHMSI  JUCIHUIUIMHBL  OCYIIECTBISETCS
IpernojiaBaTeNieM B IPOIECCe MPOBEACHUS INMPAKTHUECKUX 3aHATHH B (opMe TeCcTUpOBaHMA,
YCTHOTO OIpOca, MOATOTOBKH JIOKJIAI0B, a TaKKe BbIMOIHEHHs WHIMBUAYanbHOro y4eOHOTO
3aJlaHus ¥ CUTYallMOHHBIX 3a/]a4.

Koutponbnuble Bompockl st moaroroBkn k J®PK, »sk3ameHy mnpu mnpoBeneHHH
MMPOMEKYTOUYHON aTTECTAIIMU TT0 YICOHOU TUCITUTIINHE:

Bormpocsl o Teopuu:
1. Mexannueckoe naBuxeHne. OTHOCUTENBLHOCTD ABMkeHUs. Cructema oTcuéta. MaTepuanbHas
TOYKa.
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2. PaBHOMEpHOE PSIMOJIMHEMHOE IBUKEHUE: HAXOXKICHUE CKOPOCTH, IEPEMEILICHUS,
KOOPAMHATHI.

3. [IpssMonMHENHOE paBHOYCKOPEHHOE JBUKEHHE: HAXO0XKACHUE YCKOPEHUs, CKOPOCTH,
IepeEMELEHUS], KOOPIUHATHI.

4. PaBHOMEpHOE JIBUKEHUE 110 OKPYKHOCTH: LIEHTPOCTPEMUTENBHOE YCKOPEHUE, JIMHEMHAS 1
yIJ10Basi CKOPOCTh, IEPUOJ, YACTOTA.

5. Ilepsbsiii 3akoH HetoToHa. MHepumanbHble cucTeMbl 0Tc4YéTa. B3anumoeiictBue ten. Cuna.
Macca. Bropoii 3akoH Herotona. Tpertuit 3akoH HeroToHa.

6. Umnynbc Tena. 3akOH COXpaHEHUs UMITYJIbCa. PEakTUBHOE IB>KEHHE B IPUPOJIE U TEXHUKE.
7. 3akoH BcemupHOro tarorenusi. Cuna tsokectu. HeBecomocTs.

8. Cuna tpenus ckonbxeHus. Cuna ynpyroctu. 3akoH ['yka.

9. Pabota. Mexanunueckast sHeprus. Kunernueckasi 1 moTEHIMAIbHAS SHEPTUs. 3aKOH
COXpaHEHUs MEXaHUYECKOU SHEPTHUH.

10. Mexannueckue xonedbanus. CBOOOHBIE U BHIHYKICHHBIE KosieOaHus. MasTHUKH.
[IpeBparenne sHepruu Npu MexaHuueckux konedbanusx. Pezonanc. 3syk. [Ipumenenue
YIIBTPa3BYKOBBIX BOJIH B METUIIMHE.

11. OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO — KHHETUYECKOM TEOPUHU CTPOCHHSI BEIIECTBA M UX
JKCIEpUMEHTANIbHbIE JOKa3aTenbcTBa. MneanbHslil raz. OcHoBHoe ypaBHeHue MKT uaeansHoro
ra3a. AOcoJIt0THas TeMIeparypa Kak Mepa CpeiHEN KHHETUUECKOM 3HEPTruu TEMIOBOTO JIBUKEHUS
YacTHUI BEUIECTBA.

12. JlaBnenue raza. YpaBHEHHE COCTOSHUA UIealbHOTO Ta3a (YpaBHeHne Menaeneena —
Kuaneiipona). M3onporiecchl.

13. Vcnapenue u konaeHcanus. HacplllieHHbIE M HEHACHIILIEHHBIE NTapbl. BiaxkHOCTh Bo3ayXa.
14. PaGoTta B TepmoauHamuke. BuyTrpennss sueprus. [lepBbiii 3ak0oH TepMOAMHAMUKH.
AnmabaTHBIN mporiecc.

15. B3aumoneiicTBue 3apsikeHHbIX Ted. 3akoH KynoHna. 3akoH coXpaHEHHUs 3JIEKTPUUYECKOTO
3apsna.

16. Konzencatopsl. EMkocTh KOHIeHCaTOpa. DHEprus 3apsKeHHOTro KoHeHcaTopa. IIpuMeHenue
KOHJICHCATOPOB.

17. Dnextpuuyeckuit Tok. PaboTa u MOITHOCTH B IIENH MOCTOSIHHOTO TOKa. 3akoH OMa i ydacTka
LeTH U JUTst ToJiHOM 1enu. 3akoH [[xoyns-JIenia.

18. Dnekrpusanus Ten. 3akoH KynoHa. 3aKkoH coXpaHEHUs AIEKTPUUECKOT0 3apsia.

19. DnexkTpuueckoe mosie. XapakKTepUCTUKH JIEKTpUIecKoro mojsi. CUIIOBbIe TUHUN
NEKTPUYECKOTO MOJISL. DIEKTPOCTATUIECKOE TIOJIE.

20. MarnuTHOe nosie. XapakTepuCcTHKa MarHUTHOTO 1oJisd. CHUJI0OBbIE JINHUM MarHUTHOTO TIOJISL.
JleficTBrEe MarHUTHOTO TOJI HAa TPOBOJIHUKYU C TOKOM U JIBUXKYILIHECS 3JIEKTPUUECKHE 3apsiibl.
SIBneHue ANEeKTPOMarHuTHOM MHAYKIMKY. MarHuTHBIN MOTOK. 3aKOH 3J1€KTPOMarHUTHOM
nHaykiuu. [Ipasuno Jlenna.

21. CBoOOHBIEC U BBIHY)KJICHHBIC DJICKTPOMArHUTHBIE KosieOanus. KomebaTenpbHbIN KOHTYD.
[TepemenHsbIit dnekTprueckuii TOK. [IpeBpaiienne sHeprun Mpy dJIEKTPOMATHUTHBIX KOJIeOaHUsX.
22. DAeKTpOMarHuTHOE 1oJie. DJIEeKTPOMarHUTHBIE BOJIHBI. PaznuyHble BUABI 3JIEKTPOMAarHUTHBIX
M3IIY4eHUH U X MPAaKTUYECKOE TPUMEHEHHE.

23. 3aKOHBI F€OMETPUYECKON ONTHKH.

24. DneKTpoMarHuTHas Ipupoja cBera. BoiHOBbIE CBOMCTBA CBETA.

25. Crpoenue atoma. CTpOE€HHE aTOMHOTO SApa. S epHbIE CUIIBL.

26. KBanToBsie nocrynarsl bopa. Mcniyckanue u normioieHue ceera aromaMu. CieKTphl.
CnexTpallbHbIN aHAIN3.

27. KBanrtoBsle cBoiicTBa cBeTa. PoToddekt u ero 3akoHbl. [Ipumenenue potorddexra B
TEXHUKE.

28. PannoaktuBHOCTH. BUABI paliOaKTUBHBIX U3JIyY€HUN U METOIBI X PETHCTPALUU. 3aKOH
paaMoaKTUBHOIO pacraja. BiusHue HOHM3UpYIOIIEH paualuy Ha )KUBbIE OpraHU3MBI.

29. SlnepHble peakuuu. SnepHas sHEpreTUKa.
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Pacuérhple 3amaun:

1. 3amaya Ha pacueT KHHEMATHYECKUX BEIMUMH MPU IPSIMOIMHEHHOM paBHOMEPHOM,
PaBHOYCKOPEHHOM JIBH>KEHUHU WM [TPH PABHOMEPHOM JIBUYKEHUH 110 OKPYKHOCTH.

2. 3ajaya Ha IPUMEHEHUE CHUII.

. 3a1aya Ha IpUMEHeHue BToporo 3akoHa HproToHa.

. 3a/1aya Ha pacueT XapaKTEPUCTUK BOJIHEI.

. 3a/1aya Ha IPUMEHEHHUE 3aKOHOB COXPaHEHUS! B MEXaHUKE

. 3a/1a4a Ha MPUMEHEHUE YPAaBHEHUS COCTOSHUS HIeaThbHOTO ra3a.

. 3aj1aya Ha IPUMEHEHHUE NIEPBOro 3aKOHA TEPMOJIUHAMUKH.

. 3a1aya Ha pacu€T XapaKTEPUCTUK AMEKTPOCTATUYECKOTO OISl TOUSYHOTO 3aps/a.

. 3a/1aya Ha pacy€T XapaKTEPUCTUK AMEKTPUUECKUX LIENel MOCTOSIHHOTO U IIEPEMEHHOT0 TOKA.
10. 3agaua Ha MpUMEHEHHE 3aKOHA AIEKTPOMArHUTHON MHYKIIHU.

11. 3agaya Ha 3aKOHBI TEOMETPUUYECKOU ONTHUKH.

12. 3agada Ha mpuMeHeHUe ypaBHEHUS DiHIITeHHA 1715 hoTodddekTa.

13. 3agaua Ha MPUMEHEHHE 3aKOHOB COXPaHEHHsI MAaCCOBOTO YHCIIA U SJIEKTPUUECKOrO 3apsija B
SIIEPHBIX PEAKIUX.

O 0 31N n KW

8. METOAUYECKHUE YKA3AHUA JJIS1 OBYYAIOHIUXCS 11O OCBOEHUIO
JANCHUIIJIMHBI

MeToauueckue yKa3aHus 110 BBIITOJIHEHUIO JIEKIMOHHBIX 3aHATHN

Hanmcanue xoHCHeKTa JIEKIUH: KPAaTKO, CXEMAaTHYHO, IOCIEIOBATEIbHO (PUKCHPOBATH
OCHOBHBIC TIOJIO)KEHUS, BBIBOJbI, (OPMYIMPOBKH, OOOOLIEHMS; IOMEYaTb BaXKHbIE MBbICIIH,
BBIICNISITh  KIJIIOUEBbIE CJIOBA, TepMHMHBI. [IpoBepka TEpMUHOB, NOHATUH C TOMOIIBIO
SHIMKIIONEUH, cI0Bapel, CIPaBOUYHUKOB C BBINMHUCHIBAHUEM TOJIKOBAHUH B TeTpajb. O003HAUUTD
BOIIPOCHI, TEPMUHBI, MaT€puall, KOTOPBIM BBI3bIBAET TPYAHOCTH, [IOMETUTh U HOIBITAThCSI HAUTU
OTBET B peKOMeHJyeMol mureparype. Ecinm camocTosTenpHO He yaaercs pazoOparbcs B
MaTepuase, Heo0X0IUMO CPOpPMYIUPOBATH BOIPOC U 3a7aTh MPENOaBaTEeN0 Ha KOHCYJIbTAlUY,
Ha IPaKTHUYECKOM 3aHATHH.

MeTtonnyeckue yka3aHus 110 BBIMOJIHEHNUIO IPAKTUYECKUX 3aHATHH

[TpopaboTka pabouei mporpamMmsl, yaessist 0co00e BHUMaHUE 1esAM U 3a/1a4aM CTPYKTYpe
U COAEpX aHUIO TUCUUIUIMHBIL. KOHCIEeKTHpoBaHME MCTOUYHUKOB. PaboTa ¢ KOHCIIEKTOM JIEKLUH,
MIOJITOTOBKA OTBETOB K KOHTPOJILHBIM BOIIPOCaM, MPOCMOTP PEKOMEHyeMOH JIUTepaTypsl, pabora
C TeKCTOM (yKa3aTb TE€KCT M3 MCTOYHHUKaA W 1p.). IIpocnymunBanue aynmo- v BHJEO3amMCEN IO
3aJJaHHOI TeMe, pellleHrne pacueTHO-TpaMuecKuX 3aJaHui, perIeHue 3a/1ad o aIropuTMy U Jp.

Meronuyeckiue yka3zaHUS [0 BBIIOJIHEHHIO KOHTPOJBHBIX pPaOOT/MHIMBUIYATbHBIX
3aJaHuN

3HAKOMCTBO C OCHOBHOM U JIOMOJHUTEIBHOW JIUTEpPAaTypoH, BKIIOYas CIPAaBOYHbIE
U3JIaHNs, 3apyOeXKHble HCTOYHUKU, KOHCHEKT OCHOBHBIX IOJOXEHHH, TEPMHUHOB, CBEICHUH,
TpeOYIOIIMX ISl 3alIOMUHAHUS U SBJISIOLIMXCSI OCHOBOINOJAralouMi B 3101 Teme. CocTaBieHue
aHHOTALMH K IPOYUTAHHBIM JIUTEPATypPHBIM HCTOUYHUKAM U JP.

MeTtoauueckre yKa3aHus 10 BBIIOJIHEHUIO JJOKJIAJI0B

Hoxknan: Ilouck nutepaTypbl U cocTaBieHue Oubauorpaduu, UCIONb30BaHUE OT 3 710 5
Hay4yHBIX paboT, M3JI0XKEHHE MHEHMSI aBTOPOB M CBOETO CYXAECHUS 1O BBIOPAHHOMY BOIIPOCY;
U3JI0KEHHE OCHOBHBIX aCIEKTOB MPOOIEMBI.

Jlokitag o Teme - 3TO U3ydyeHue HayyHo!, yueOHOW, HOpPMAaTUBHOM U IPYTroM JIUTEpaTyphl.
Ot0op HeoOXoaMMOro warepuana; (GOPMHPOBAHHE BBIBOJOB M pa3paboTKa KOHKPETHBIX
pEeKOMEHJalui IO pEeHIeHUI0 MOCTAaBIEHHOW 1€ M 3aJauyd; NPOBEACHHE MPAKTHUECKUX
HCCIIEIOBAaHHM 1O JAaHHOM MpobieMe UM BOIPOCY.

MeTtoanueckue ykazanus mo noaroroske k JI®K, sxzameny

Haunbosiee OTBETCTBEHHBIM 3TAalloM B OOYYEHUHU CTYAEHTOB SBISETCS JK3aMEHAIMOHHAs
ceccus. Ha Hell cTyleHTBl OTYMTBHIBAIOTCSA O BBINOJIHEHUHM Y4eOHOW IporpaMmel, 00 ypoBHE U
o0beMe TOJYYECHHBIX 3HAHMA. OTO TOCYIApCTBEHHAs OTYETHOCTb CTYACHTOB 3a IEPHOA
o0y4eHwus, 32 U3y4eHUE yUeOHOW TUCIIUIUINHEI.
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3aJ0roM  yCOENIHOTO  MPOXOXKICHHS ~ KOHTPOJIA  SABJISIOTCS  CUCTEMAaTHYECKHUE,
T0OpPOCOBECTHBIE 3aHATUS CTyneHTa. OJTHAKO 3TO HE HUCKII0YAeT HEOOXOAMMOCTH CHEIHaTbHOU
paboTHI Iepes] ceccueid U B rmepuoa caaun 3adera. Crenuduueckoi 3aadeil CTyIeHTa B IEPHO/T
DK3aMEHAIIMOHHOW CECCHM SIBISIOTCS TIOBTOPEHHE, OOOOIICHHE W CHUCTEMAaTH3aIusi BCETO
Marepuaa.

B mpouecce nNOBTOpEHHsI aAHANM3UPYIOTCA W CUCTEMATU3UPYIOTCS BCE 3HAHMA,
HAKOIUICHHBIE TIPU W3YYEHUHW IMPOTPAMMHOIO MaTepuaja: JaHHbIE ydeOHWKa, 3alHMCH JICKIUH,
KOHCIEKTBI ITPOYUTAHHBIX KHUT, 3aMETKH, CACIAHHBIE BO BPEMsI KOHCYJbTAllM/ UM CEMUHAPOB,
u JIp.

Koncynbranmu, KoTopble TPOBOAATCSA I CTYAEHTOB B IIEPUO] SK3aMEHAIIMOHHON CECCUU,
HEOOXOAMMO UCIIOJIb30BaTh ISl YIJIYOJIGHUS 3HAHWK, Ui BOCIHOJIHEHHsI MPOOEToB W s
pa3pelIeHUs] BCEX BO3ZHUKIIUX TPYJHOCTEH.

[Ipu moAroTOBKE K KOHTPOJIIO HEOOXOIUMO €I pa3 MPOBEPUTH ce0s Ha MTPEAMET YCBOCHHS
OCHOBHBIX KATETOPUI U KJIIKOYEBBIX MMOHITUH KypcCa.

13



9. ®oH O1IeHOYHBIX cpeacTB Mo y4eoHoii aucuuniaune OY10.08. ®uszuka

Tun 3amanus

HNuctpykuus

ITpumep 3apanust

3ananue [IpounraiiTe TEKCT | YCTaHOBHTE COOTBETCTBHE MEXKIY (DM3MUECKUMU SIBICHUSMH H
3aKpPBITOTO THIIA HA | ¥ YCTAHOBUTE WX XapaKTepUCTHKAMH B MEXaHHUKE.
yCTaHOBJICHUE COOTBETCTBHE K kaxmoii mo3unum, JaHHOH B JIEBOM CTOJIOLE, TOI0EepHUTE
COOTBETCTBHUS COOTBETCTBYIOIIYIO MO3UIIMIO U3 IPABOT'0 CTOJIONA
(3Hats) OU3NYECKHE STBICHS XapaKkTepUCTHKH
A | PaBHOMEpHOE 1 | JIBmwxkenwue ¢
JBIDKEHUE MOCTOSIHHBIM
yckopeHueM g = 9,8 m/c?
b | CBobonnoe magenue | 2 | JIBMyKeHME C TOCTOSTHHOM
CKOPOCTBIO TI0 MOYJIIO U
HampaBJICHHUIO
B | JBuxeHue no 3 | Bo3uumkaer cuna
OKPYKHOCTH YOPYTOCTH,
MPONOPLUOHATBHAS
nedhopMaIuu
I' | Yopyras 4 | JIBmKeHHe ¢ TOCTOSTHHOM
nedopMarus IO MOJYJIO CKOPOCTBIO U
HEHTPOCTPEMHUTENbHBIM
YCKOpPEHUEM
3anummTe BRIOpAaHHBIE IUQPHI IO/ COOTBETCTBYIOITIMH
OyKBaMH:
A b B r
3aganue [Ipouwnraiite Tekct | CooTHecuTe GU3NIECKHE SIBICHIS C UX OCHOBHBIMH
3aKpPBITOTO THIIA HA | ¥ YCTAaHOBUTE MIpU3HAKaMHU.
yCTaHOBJICGHUE COOTBETCTBHE K kax1oii mo3uium, JaHHOH B JIEBOM CTOJIOLIE, TOJI0EpPHUTE
COOTBETCTBHS COOTBETCTBYIONIYIO MO3HUIIHMIO U3 IPABOT'0 CTOJIONA
(Ymers) SIBnenne XapakTepUCTHKU
A | Kumenue BoIbl 1 | Ilepexox mapa B )KHIKOE
COCTOSIHUE
b | Auddysus 2 | Tlepexox ®KHUIKOCTH B Map
C TIOBEPXHOCTH TIPH
Mo00H TemrepaType
B | Konpgencamus 3 | [IponukHOBEHUE
MOJIEKYJI OJTHOT'O
BEIIECTBA B IPYToe
I' | Ucnapenue 4 | ITHTeHCUBHBIN ITepexoT
KHJIKOCTH B I1ap MO
BCceMy 00bEMY Ipu
onpenenEHHoM
Temreparype
3anuiuTe BEIOpaHHbIE UG PHI ITO]] COOTBETCTBYIOIHMHU
OyKBaMH:
A b B r
3ananue [MpounTaiite TekcT | Pacmonoxwure nporiecchl N3BMEHEHUS! COCTOSHUS HJICATEHOTO
3aKpBITOrO THIIA HA | M YCTAHOBUTE rasa B IpaBUJIbHOW HOCIIEAOBATEIbHOCTH IPH HArPEBaHUH B
yCTaHOBJIEHHUE nocjieno- 3aKpPBITOM COCYIE C TIOPLIHEM:
MOCJIEe/IOBATENIFHOC | BaTEIbHOCTh BapuanTbl npoueccos:
™ 1. YBenuueHnne TeMneparypsl rasa.
(3Hatp) 2. YBelInueHue TaBJICHHS ras3a.

3. JIBM>KeHUE MOPIITHS BBEPX.
4. Yeenunuenue o0bEMa rasza.
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3anummre COOTBCTCTBYIOIIYIO MOCJICA0BATCIIbHOCTD LII/I(l)p
CJICBA HaAIIpaBoO:

| | | |

3aganmne [IpounTaiiTe TekCT | PacmonoxuTe B MpaBUIIBHOM MOCIEI0BATEIHOCTH Tallbl
3aKpBITOTO THIIA HA | M YCTAHOBUTE cOOpKH TpOCTEHIIeH AMEKTPUIECKON LETH:
YCTaHOBJICHHE OCJIE10- Bapuantsbl geiicTBuii:
MTOCIIEZIOBATENBHOC | BATEIIHOCTD 1. IoaKITIOYNTH UCTOYHHUK TOKA.
™ 2. CoeqHUTH 3JI€MEHTHI TPOBOJAMH.
(Ymerts) 3. CoOpaTh Bce 37IeMEHTHI Ha pabodeM cToJle.
4. IIpoBepuTh pabOTOCIIOCOOHOCTD IICTIH.
3amuIuTe COOTBETCTBYIONIYIO [TOCTIEIOBATEILHOCT HU(D
|cneBa HanpaB(|): | | |
3aganmne [Ipounraiite Texcr, | Kakoi mapameTp Kojaebanmii ocTaéTCs HEM3MEHHBIM TIPH
KOMOWHHPOBAHHOT | BHIOEpUTE IIepexo/1e BOIHBI U3 OJTHOU CPEJIBI B APYTYIO?

0 TUIIa C BEIOOPOM
OJTHOTO BEPHOTO
OTBETA U3 YETHIPEX
MPEIOKCHHBIX U
000CHOBaHUEM
BEIOOpA

(u3 pazpsna
pEeIICHUA TUIIOBBIX
3ajad,
COTOCTABJICHHSI,
MOCJIeI0BaTENLHOC
TH)

(3Hats)

[IPaBUJIbHBIA OTBET
U 3alMLINTEe
apryMEHTHI,
000CHOBBIBAIOLIIHE
BBIOOp OTBETA

BapuaHTBI 0TBETOB:

1. CxopocTh pacrpoCTpaHEHHs BOTHBI.
2. JInmnHa BOJIHEL

3. Yacrora xonebaHui.

4. Ammnutyna kojaeOaHui.

3ananue
KOMOWHHPOBaHHOT
0 THIIa C BEIOOPOM
OJTHOTO BEPHOTO

[IpouuTaiiTe TEKCT,
BBIOCPHUTE
MpaBUIbHBIA OTBET
Y 3aMUIIUTE

Ha kakoM paccTosHHHU OT TUIOCKOTO 3epKaJia HY)KHO MOCTaBUTh
CBeUy, YTOOBI PACCTOSIHHE OT CBEYH JI0 €€ N300pakeHusI ObLIO
30 cm?

BapuaHThl 0TBETOB:

OTBETA U3 YETBIPEX | APIYMEHTHI, 1. 15cm.

MPEUIOKEHHBIX 1 | o6ocHOBbIBaoe | 2. 30 cMm.

000CHOBaHUEM BEIOOp OTBETa 3. 60 cm.

BbIOOpA 4.10 cm.

(u3 pazpsma

pELIEHUs TUIOBBIX

3ajad,

COTIOCTaBJIEHUS,

MTOCJIEI0BATENIBHOC

TH)

(Ymetn)

3ananue IIpounTaiite Texcr, | Kakoe u3 yTBepkIeHUI IPABWIBHO OIUCHIBAET IPUHLMIT
KOMOWHHPOBAaHHOT | BBIOEpHUTE KOPIYCKYJIIPHO-BOJHOBOI'O Ayayn3ma?

0 TUTIa C BEIOOPOM
OJTHOTO BEPHOTO
OTBETa U3 YETHIPEX
MPEUIOKEHHBIX U
000CHOBaHUEM
BBIOOpA

(¥3 TepMUHOIIOT UM,
(hakToB,
apamMeTpoB,
MPUHLHIIOB)
(3HaTh)

MPaBUIIBHBIA OTBET
1 3aQIUIINATE
apryMEHTHI,
000CHOBBIBAIOIIIHE
BBIOOD OTBETa

BapuaHTBI 0TBETOB:

1. JIro6b0e MUKpOYACTHIIA MOKET BECTH ceOs1 Ti00 KakK BOJTHA,
100 KaK 4acTHIIA, HO HE OTHOBPEMEHHO.

2. MUKpOYacTHUIIbI BCET/ia BEAYT ce0s TOIBKO KaK YaCTHIIEL.
3. MukpoJacTuiisl Beeryia BeayT ce0st TOIBKO KaK BOJIHBI.

4. MUKpOYaCTHIIBI MOTYT MPOSBIISATH KaK BOTHOBBIE, TaK U
KOPITyCKYJISIDHBIE CBOMCTBA OTHOBPEMEHHO.

3aganue

[TpounTaiiTe TEKCT,

Yto ABISETCS OCHOBHBIM JI0KA3aTEILCTBOM TCOPHHU bonsioro
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KOMOWHHPOBAHHOT
0 THUIIa ¢ BEIOOPOM
OJTHOTO BEPHOTO
OTBETA U3 YETBIPEX
MPEUIOKEHHBIX 1
000CHOBaHUEM
BBIOOpA

(M3 TEpPMUHOJIOTHH,
(hakTOB,

BEIOEpUTE
MPaBWIbHBIN OTBET
Y 3aITUIINATE
apryMeHTHI,
000CHOBBIBAIOIIIHE
BBEIOOp OTBETA

B3pbIBa?

BapuaHnTbl 0TBeTOB:

1. CymecTBOBaHHE YEPHBIX TBIP.
2. PenukToBOC M3ITyUeHUE.

3. Pactmmpenne BeeaeHHOR.

4, Hanmume TEMHOM MaTEpHH.

[IapaMeTpoB,
MIPUHLIUIIOB)

(Ymern)

3aganmne [Ipouwnraiite Tekct, | BriOepure BepHbIe yTBEpKIeHUS O TuTaHeTax CoHeTHO
KOMOWHHPOBAaHHOT | BBIOEpHUTE CHCTEMBIL:

0 THIAa C BEIOOPOM | MIpaBHIIbHBIE BapuanTtbl 0TBeTOB:

HECKOJIBKHX otBeTh! M 3anumunTe | 1. Bee mianetsr CoHEUHOH CUCTEMBI UMEIOT CITyTHUKU.
BAPUAHTOB OTBETA | ApPTyMEHTHI, 2. Mepkypuii — camas 6nm3kas kK COHITy TUTaHeTa.

U3 TPeANIOKECHHBIX | obocHOBBIBarome | 3. KOmuTep — camast 6osbiuas manera CoTHEYHOM CHCTEMBI.

Y pa3BEePHYTHIM
000CHOBaHUEM
BBIOOpA

(u3 pazpsna
pEIICHHS THUITOBBIX
3ajad,
COIIOCTaBJICHUS,
MOCJIeIOBATENILHOC
TH)

(3HaTh)

BEIOOD OTBETOB

4. Benepa Bparaercsi BOKpYT CBOEH ocH OBICTpee, 9eM 3eMIIsl.

3aganue
KOMOWHHPOBAHHOT
0 THUIIa C BEIOOPOM
HECKOJBbKUX
BapHaHTOB OTBETA
U3 TPEATIOKESHHBIX
U pa3BEPHYTHIM

[IpounTaiiTe TEKCT,
BEIOEpUTE
MpaBUIIbHBIC
OTBETHI U 3aITUIIINTE
apryMEHTBI,
000CHOBBIBAOLIHE
BBIOOP OTBETOB

BriGepute BepHbIe yTBEPKACHUS 3aKOHA COXPAaHCHHS DHEPTHH:
BapuaHThl 0TBETOB:

1. [TostHast MexaHUYECKas SHEPTUsI CHCTEMBI COXPaHSETCs TIPU
OTCYTCTBHH HEKOHCEPBATHBHBIX CHIL.

2. DHeprus MOXeT BO3HUKATh U3 HUYETO MPU ONPEACTIEHHBIX
YCIIOBHSIX.

3. Ilpu m00BIX PU3NUECKUX MPOLIECCAaX IHEPTHS IEPEXOTUT U3

000CHOBaHUEM OJTHOH ()OPMBI B APYTYIO.

BbIOOpa 4. B 3aMKHYTOH cHCTEME CyMMa BCeX BUAOB SHEPIHH OCTaETCs
(u3 pazpsma MTOCTOSTHHOM.

pEIIeHNs] TUITOBBIX

3a1ad,

COIIOCTAaBJICHUS,

HIOCJIEI0BATENBHOC

TH)

(Ymertn)

3ananue [MpounTaiite TekcT, | BriOepute y4EHBIX, YUbH OTKPHITHSA BHECTH (DYHIAMEHTATBHBIN
KOMOMHHMPOBAHHOT | BeIOEpHTE BKJIJ] B pa3BUTHE PU3UKU:

0 THIa C BEIOOPOM | TIpaBHIIbHBIE BapuaHTBI 0TBETOB:

HECKOJIbKHMX otBeThl 1 3anmumuTe | 1. M.B. JIoMOHOCOB — 3aKOH COXpaHEHHS MacChl BEIIECTB.
BapMaHTOB OTBETA | apTyMEHTHI, 2. A.C. TlonnoB — m300peTeHue pajuo.

U3 TIpeAsIoKEeHHBIX | o0ocHOBBIBatome | 3. M. HploTOH — co3aHue Ki1accuueckoid MeXaHUKU.

Y pa3BEPHYTHIM
000CHOBaHUEM
BBIOODA (113
TEPMHUHOJIOTHH,
(hakToB,
apaMeTpoB,
MIPUHIIUATIOB)

BBIOOP OTBETOB

4. M. IInank — co3naHne KBaHTOBOW TEOPUH.
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(3uatp)

3ananue
KOMOWHHPOBAHHOT
0 TUIIa C BEIOOPOM
HECKOJIbKHIX
BapHaHTOB OTBETA
U3 MPEJI0KCHHBIX
Y Pa3BEPHYTHIM

[IpounTaiiTe TEKCT,
BBEIOCpHTE
MPaBUIIbHBIC
OTBETHI U 3aITUIINTE
apryMeHTHI,
000CHOBBIBAOIINE
BBIOOP OTBETOB

[Ipu u3MepeHnn JIMHBI CTOJIA C IIOMOIIIBIO TMHEHKN OBLITH
MIOJTy4YeHBI cienyromue pesynbratel: 120,5 cm; 120,3 cm; 120,4
cM; 120,6 cM. Bribepute BepHbIe YyTBEPKACHUS O pe3yabTaTax
U3MEPECHUMN:

BapuaHTbI 0TBETOB:

1. INorpentHocTh H3MepeHus coctabiseT +0,2 cM.

2. CpenHee 3Ha4YCHUE JUTUHBI cTONa paBHO 120,4 cM.

000CHOBaHHEM 3. Bce pesynbraTsl mu3mepenuit Tounst 110 0,1 cM.

BBIOOpA (13 4, Pazmax m3Mmepenuii paset 0,4 cMm.

TEPMHUHOJIOTHH,

(hakTOB,

[1apaMeTpoB,

MIPUHLIUIIOB)

(Ymetn)

3aganue [Ipouwnraiite Texkct | [laliTe onpenenenne TepMuHa «(pU3HMUECKOE SIBICHUE.
OTKPBITOTO THUIIA C | Y 3alUILIUTE

pa3BEPHYTHIM Pa3BEpHYTBIN

OTBETOM 000CHOBaHHBIH

(3Hatp) OTBET

3ananue [MpounTaiite TekcT | OOBSICHUTE, KAKUM 00pa30M pa3iIUIHbIC BUIbI
OTKPBITOI'O TUIIA C H 3aI1MIInuTe OJICKTPOMArirUTHBLIX BOJIH UCIIOJIB3YIOTCSA B COBPECMCHHBIX
pa3BepHYTHIM pa3BepHYTHIN CHCTEMax CBSI3H, U YKOKUTE, KAKOU THIT U3Ty4CHHS
OTBETOM 000CHOBaHHBIH MIPUMEHSIETCS IS TIepeadn nHQOopManuy Ha OOJbIIre
(Ymerts) OTBET paccTosHuA B paguo U TEJIEKOMMYHHUKAIIMOHHBIX CUCTEMAX.
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10. TUCT COI'TIACOBAHUS

Ne n/n IToapazaenesue damuaus JUTHCh Hara
1 Kadeapa sxonoMukn 0O.B. 3y0koBa ~—  [23.05.2023
2 Kadeapa MuVI1 E.B. Mackaiikiha /ol (fz//; 23.05.2023
3 Kadeapn 'EM/] E.I1. Mackaiiknn e'.[/ 3‘}/ B 23.05.2023
4 Vueb.-MeTo1. oTae M.O. Jlepsonuena ’) ,/ ﬂ[ ﬂ# 23.05.2023
5 bubimorteka I".B. llInakosa 23.05.2023

'/
° 7
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