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1 Henu u 321244 0CBOEHMS IV CHMILIIUHBI

Hesn ocBoeHMsS MUCHMIUIMHBI (MOIYJs): SIBJISETCS co3gaHue (pyHIaMEHTalIbHOH Oa3bl
3HaHMH, HA OCHOBE KOTOpPOM B JajbHEHIIEM MOXXHO pa3BUBaTh Oosiee YIUIyOJ€HHOE U
JCTaTU3UPOBAHHOE HW3YYCHHE (PU3UYECKHX 3aKOHOB U SBJICHHH B paMKax KypcoB TIO
TEOPETUUECKOW MEXaHUKE, COMPOTUBICHUE MaTEpUAJIOB, THAPABIMKA, DSJIEKTPOTEXHUKA U
QJICKTPOHHUKA, TCOPUA MEXaHN3MOB U MalllMH, MHCTPYMCHTEI U3 CBCPXTBCPAbIX MAaTCPHUAJIOB.

3agauun: chopMUPOBATH Y CTYACHTOB EAMHYIO, CTPOWHYIO, JTOTHYECKHA HETPOTUBOPECUUBYIO
(bU3NYECKyI0 KapTUHY OKPY’KAIOIMIEr0 HaC MUPa MPUPOABI, CO3IaHIE KOTOPOH MPOUCXOANUT ITyTEM
O606HIGHI/I$I OKCIICPUMCHTAJIBHBIX JAHHBIX U HAa UX OCHOBC IPOU3BOJUTCA IMOCTPOCHHUC MOI{CJ’IGfI
HaAOJII0JTAaCMBIX SIBIICHUH, CO CTPOrMM OOOCHOBAaHWEM MPHUOIMKCHHA M PAMOK, B KOTOPBIX ITH
MOJIENU JEUCTBYIOT.

2 Mecro aucuumiaunsl B ctpykrype OOII BIIO

Jannasi yyeOHasi TUCHMIUIMHA OTHOCHUTCS K 00s13aTenbHOM yactu bioka 1 «Aucuurinbl
(MomynH)» OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl MO HampaBlieHHt0 moarotoBku 15.03.02
TexHomOrMUeCKe MaIIuHb U 000pY/I0BaHHE.

[Ipu m3ydyenun xypca oOmel (U3UKH, CTYJIEHT JOJDKEH CBOOOJHO BJAJETh B IEPBYIO
ouepeb MAaTeMAaTHYECKHUM ammapaTtoM. YMETh peliaTh KBaJpaTHbIC, HHTETPaIbHBIE U
muddepeHnnanbHble YPaBHEHHS, HEPaBEHCTBA, TE€OMETPUYECKUE 3a/laud, TPUTOHOMETPUUYECKHE
BBIPOKEHUSI.

B kypce oOmieit ¢Gu3ukn BBOAATCS OCHOBHBIC TMOHSTHS W 3aKOHBI, KOTOPBIC SBIISIOTCS
(yHIaMEHTOM TIPH OCBOCHHM MHOTHX JHCIHIUIMH, KaK €CTeCTBEHHOHAYYHOIO IMKIJIA, TaK H
npodeccuoHaibHOr0 1MKiIa. OcBoeHHWe (U3MKKM HEOOXOAMMO KaK TPEIMIeCTBYOMEe s
CIEYIONUX JTUCIUIUINH: TEOpEeTHYecKas MEXaHWKa, COMPOTHBJICHHE MaTEPHAIOB, THIAPABIIHMKA,
MaTepuaJoBeieHNe, TEOPHI MEXaHU3MOB M MallIMH, AIEKTPOTEXHUKA U AJIEKTPOHHKA.

3 TpeOoBaHusl K pe3yJibTaTaM OCBOEHHS COMAEPKAHUSA U CIUIINHBI

[Iponiecc n3ydeHus] TUCHUILIMHBI HaNpaBiieH Ha (pOpMUpOBaHUE JIEMEHTOB CIIECIYIONTUX
KOMIIETCHIIMM ¥ MHIUKATOpOB UX AocTikeHus B cooTBeTcTBUM ¢ GPI'OC BO u OIIOIT BO no
JTAHHOMY HAINpPaBJICHUIO TIOITOTOBKHU:
B pesynbrare ocBOEHUS AUCIUTIIIMHBI OOYYArOIIHICS JOIDKEH:
OIIK-1 CniocoGeH NpruMEHSTh €CTeCTBEHHOHAY YHBIC U OOIIEHH)KEHEPHBIC 3HAHUS, METO/IBI
MaTeMaTHYEeCKOTO aHaJIM3a U MOACIMPOBaHUS B MPOPECCHOHAITBHON JIEATEILHOCTH;
OIIK-1.1 CriocoOeH BBIIEIATH OCHOBHBIE 00JIACTH €CTECTBEHHOHAYYHBIX U OOIIEHHKEHEPHBIX
3HaHUH, METOJIOB MAaTEeMaTUYECKOTO aHAJIM3a U MOACIMPOBAHUS ISl pEIISHUs 3a1a4 B
npo¢eCCHOHANTBHOM EeATEILHOCTH;
OIIK-1.2 Crioco6eH permiarh 3a7a4u B 0071aCTH MUIIEBBIX TPOU3BOJICTB U MUIIIEBOTO
MalIMHOCTPOCHHUSI C UCTIOJIB30BAaHHUEM METOI0JIOTUN €CTECTBEHHOHAYYHBIX M MH)KEHEPHBIX HayK,
METOJIOB (PM3UYECKOTO ¥ MAaTEMaTHIECKOTO MOJICIIMPOBAHUSI.

B pe3ynbrare ocBOCHUS AUCHUIUIMHBI O0YUYAIOIIHICS TOJIKEH:

3HaTh: OCHOBHBIE (DU3UYECCKHUE SBJICHUS U 3aKOHBI; OCHOBHBIC TCOPETUYCCKUE
MPEACTABICHUS U MOJIeTU (DU3UKH; OCHOBHBIE (DM3MYECKUE BETUIMHBI U KOHCTAHTHI, MX
ONpeIeTICHUE U €AUHUIIBI U3MEPEHHUS.

YMeTh: periaTh PU3NUECKHE 3a/1a4H; UCTIOIH30BaTh MPHU PEIICHUH 33/1a4 OCHOBHBIC
3aKOHBI, TEOPETUYECKHE MPEACTABICHUS U MOJENH (DUUKH.

Bananers: HaBbIKaMU MPOBEACHUS (PU3MUECKOTO IKCIIEPUMEHTA; HaBbIKaMH 00paboTKU
JKCIIEPUMEHTAJIbHBIX JAHHBIX.



4 CopepxaHue U CTPYKTYPa AUCHHUILUIMHBI (MOLYJI51)

4.1 Conepsxkanue pa3aesioB TUCHHILIMHBI

No HanMeHOBAHNE Coneprxkanue pasniena dopmupyemas dopma
KOMITCTCHITHS TEKYILEro
pasnena pasnuena
KOHTPOJIS
1 MexaHuka ONeMEHTEI KUHEMaTHKH JIP, K, T, PK
MOCTYNATEIbHOT O u OIIK-1
BpalaTeJIbHOTO JIBIKCHHUS,
JnHamuka TOYKH 31
MOCTYIATEIBLHOTO JIBHIKCHUS
TBEPJIOTO Tena. 3aKoHbI
COXpaHEHHS.
JnHamuka BPaIaTeIbHOIO
JBIKEHUS TBEPJIOTO TEIa
Heunepuuansusie CHCTEMBI
oTcyeTa
MexaHuKa KUJIKOCTEH
Mexanndeckue — KoicOaHMs U
BOJIHEI
DJIEMEHTHl CHEUHAIBHON TEOPUU
OTHOCHUTEIBHOCTH.
2 MonekynspHas | MonekyasspHO-KMHETHYECKas OIIK-1 JIP, K, T, PK
¢busuka u TEOpHsI UICATLHBIX Ta30B.
tepmoanHaMuka | OCHOBBI TEPMOAMHAMUKH
PeanpHble Ta3pl, KUIKOCTH |
TBEP/IbIC TEIA.
3 DIJIEKTPUYECTBO | DIIEKTPOCTaTUKA OIIK-1 JIP, K, T, PK
Y MarHeTu3M. [ToCcTOAHHBIN SEKTPUYECKUM TOK.
Toxk B cpenax.
MaruauTHoe Tojie B BaKyyMe U B
BEIIICCTBE.
OcHoBBI Teopuu MakcBemia ist
3JIEKTPOMArHUTHOTO TTOJISI.
DJIeKTPOMAarHuTHBIC KOJEOAHUS H
BOJIHBI. [TepemennsbIit
AIICKTPUYECKUH TOK.
4 OnTuka. I'eomeTpuueckas OIITHKA, OIIK-1 JIP, K, T, PK
dboTomeTpus
BonHOBas onTHka.
KBaHTOBAas ONTHKA.
5 ONEeMEHTHI dusuka atoma. KsanToBas OIIK-1 JIP, K, T, PK
ATOMHOM U (buzuka.
SIIEPHOMN DneMeHThl sAepHOW (QU3UKU |
buzuku (U3HMKH DIIEMEHTapHBIX YaCTHIL.

B rpadpe 4 mnpuBomsaTcs 1uiaHupyemble (OpMBI  TEKYLIETO KOHTPOJIA:

3aluTa

nabopatopHoil padotsl (JIP), BeimonHenue kypcosoro mnpoekta (KII), kypcosoit padotsl (KP),
pacuetHo-rpaduueckoro 3ananus (PI'3), nomamnero 3ananus (/13) Hanucanue pedepara (P),

acce (D), komnokBuyM (K), pybexnsiit koutpons (PK), tectuposanue (T) u T.1.




4.2 CTpyKTYypa AMCUMILINHBI

OO0mas Tpya0éMKOCTb IUCHUIIMHBI COCTABJIsIET 8 3a4éTHBIX equHML, 288 yacoB

Bun pabotel IcemecTp 2 cemecTp BCETO
O0mas TpynoéMKocTh (B 4acax) 180 108 288
KonraktHasi pa6ora (B yacax): 85 45 130
Jlexyuu (J1) 34 30 64
Ilpakmuueckue 3auamus (113) 17 15 32
Jlabopamopuwvie pabomut (J13) 34 34
CamocrosiTeJbHast padora (B Yyacax) 86 36 122
Bua uTOroBoro KOHTpOJIs ) .. 27 36
3auér JK3aMeH

Pa3)16J'IBI AVCHUILINHBI, U3y4YaCcMbIC B 1 CEMECTPEC

No
pasziena HaumenoBanue paszaenos
1 Mexannka
) MonexynspHas (cTaTucTuueckasi) pusnuka u
TEPMOIMHAMHUKA

Pazniensl AMCHUIUIAHDL, U3yYaeMble BO _2  CEMECTpE

No
pas- HaumenoBanue paznenon
Jlema

3 | DJIEKTPUYECTBO U MarHeTU3M

4 | OnTuka.

5 | DnemMeHThl aTOMHOM U SAEPHOU (DU3UKH




4.3 JIaGopaTopHble padoThI

Ne Ne
JIP | paszmena HanmMenoBanue nabopaTopHbIX padoT
1 2 3
N3ydenne 3aKk0HOB PAaBHOYCKOPEHHOTO JIBIDKEHUS M BTOPOTO
1 1 3akoHa HproToHa Ha MamnHe ATBYy[a.
) 1 OmnpeneneHne CKOPOCTH IBIKEHUS YU METOIOM
OAJITUCTUYECKOTO MASITHHUKA.
3 1 N3ydeHre 0CHOBHOTO 3aKOHA JIMHAMUKH BpalIaTeIbHOTO
JIBUKCHUSL.
4 1 OmnpeneneHre MOIyJIS FOHTA IO U3TUOY CTEPXKHS.
5 | OmnpeeieHre MOMEHTA HHEPIIMA MaXOBOT'O KOJIECA U CHUIBI
TPEHHSI B OTIOpE
6 1 Omnpe/eieHre MOMEHTA WHEPIIMH TeJIa METOJIOM KPYTHIIBHBIX
KOJICOAHMA.
7 1 Omnpenenenne KodHPUITUEHTA KECTKOCTH TPYKUHBI
CTATHCTUYCCKUM U JIMHAMHUICCKIM METOIAMH.
3 2 Onpenenenue TepMUYECKOT0 KodhpuimenTa JaBiaeHUsT BO3ayXa
IIPH IIOMOIIIX BO3AYIITHOTO TEPMOMETPA
9 ) OmnpeneneHne TIOTHOCTH KHUIKOCTEH M KOHIIEHTPAIN pacTBOpa
C TIOMOIIBIO MUKHOMETPA
10 2 Onpenenenre BIaXXHOCTH BO3AyXa
1 ) Onpenenenre ko3ghunueHTa TMHEHHOTO PaCIIUPEHUS] TBEPIBIX
TeN.
Omnpenenenre OTHOIIEHUS TEIIOEMKOCTH MPHU MOCTOSHHOM
12 2 JABJICHUU K TEIJIOEMKOCTH MPHU TOCTOSIHHOM 00beMe
(y=C,/Cv ) wmeronom Knemana-/lezopma
13 ) Omnpenenenre MOJIIPHONM Macchl BO3ayXa.
14 3 HccnenoBanue 31eKTPOCTATUUECKOTO MO METOIOM
AJIEKTPOCTATUYECKOW BaHHBI.
15 3 Onpenenenue uncna dapazes u 3apsa dJIEKTPOHA.
16 3 N3mepenue conmpoTUBIEHUI ¢ MOMOIIBIO MOCTa YHUTCTOHA.
17 3 N3yyenne 3aBUCUMOCTH CONIPOTUBIICHUS METAJIOB OT
TEMIEPATyPHI.
18 3 HccnenoBanue 3akOoHOMEPHOCTEH TEPMOAIIEKTPOHHOM SMUCCHU.
19 3 N3yyenne nepexoaHbIX MPOLIECCOB MPU 3aMbIKAHUH U
pa3MbIKaHUU IIETIH.
20 3 Omnpenenenre TOPU30HTAILHOM COCTABISAIONIEH HAPSKEHHOCTH
MAarHUTHOTO TOJIS 3€MJIH.
71 3 N3yyenne nomynpoBOAHUKOBOTO AUOAA U MOTYTPOBOTHUKOBBIX
IpuOOPOB.
29 4 Omnpenenenre r1aBHOro0 (OKYCHOTO paccesHus COOMparomei u

paccenBaroIIe JUH3.




1 2 3

23 4 Omnpenenenue cuitbl cBeTa (POTOMETPOM.

o4 4 Wzydenue siBieHUs UHTEPGEPEHIINH CBETA C TOMOIIBIO KOJIEI]
HBIOTOHA

25 4 I/ICCJIGI[OBaHI/Ie OIITUYCCKH aKTHBHBIX BCHICCTB CaAXapuMETPOM.

26 4 HccnenoBanue cTpyKTypbl KpUCTAIIIIOB JIA3€PHBIM U3TYUEHUEM.

27 4 N3yueHue 3aKkoHa OCBEILIEHHOCTH

78 4 Uccnenosanue nudpakiini cBeTa ¢ MOMOUIBIO ONTHYECKON
CKaMbH

29 5 N3yuenue BHemHero poroddpdexra

30 5 HccnenoBanue crieKTpoB UCIYCKAHUS U MOTJIOLICHUS
CHEKTPOCKOIIOM
Hcnonws3zoBanue cuerunka ['eiirepa-Mrosuiepa uist n3ydeHus

31 R M30TOIMa OepUILTUS

IIpumepsl 1adopaTopHbIX padoT.

N3YYEHUE 3AKOHOB PABHOYCKOPEHHOI'O JIBMXXEHUA 1 BTOPOI'O
3AKOHA HBIOTOHA HA MAIINHE ATBY 1A

-

@ * HepaBHoMepHOe nBMKEHHE, IPU KOTOPOM CKOPOCTb M3MEHSIETCSI BO BPEMEHHU IO
=t~ JMHEWHOMY 3aKOHY, TPHUHATO Ha3blBaThb pPaBHONEPEMEHHBIM. BenuuuHOH,
E XapaKTepHU3yIomeld OBICTPOTY HM3MEHEHHS CKOPOCTH 110 YHCICHHOMY 3HAYCHHIO,
F sBiuserca yckopenue. IlepBas uacTh pabOThl MOCBSIEHA HM3YyUYEHUIO 3aKOHOB

' PaBHOYCKOPEHHOT'O JIBIDKEHHS Ha MalinHe ATBYJa W OIPEACICHHUIO YCKOPEHUS.

) g Lenbto BTOpOii uYacTu pabOThl SBISETCS IpPOBEpKa BTOpOro 3akoHa HplOTOHA

F
a =— |. IIpoBoautcst 00paboTKa pe3ynbTaToOB IKCIEPUMEHTA.
! m

KoHnTponbHble BONPOCH! K JaHHOU JIabopaTopHOi pabore:
1) CdopmynupoBaTh 3akoHbl Hpl0TOHA.
2) IlonsTue o MaTepualibHOM TOUKE.
3) IlyTb u nepemenienre. CKOpOCTh, €€ BEIUYMHA U HAIIPaBJICHUE.
4) YckopeHue. 3aKOHBI IyTH U1 PABHOYCKOPEHHOT'O U PABHOMEPHOT'O JABUKEHUSI.
5) Or kakux (pakTOpOB 3aBUCUT yCKOpeHue?




N3YUYEHUE OCHOBHOI'O 3AKOHA ITMHAMUWKHU BPAIIIATEJIBHOT'O
JABVDKEHM A

MoMEHT MHEpLMM BpallaloIIerocsi Tejla MOXHO CBECTH K H3MEPEHUIO
JNEUCTBYIOLIEIO HA TEJIO0 MOMEHTA CHUJIbl U COOOLIEHHOMY 3TOMY TEly
YTJI0BOTO ycKOpeHHs. i U3MEpEeHUs 3TUX BEJIMYUH IPUMEHSIOT MasTHUK
O6epoOeka. IIpoBepka OCHOBHOI'O 3aKOHA AMHAMUKU ISl BPAIIAOIITUXCS TEI
OCYIIECTBIIICTCS  Tpems  cmocobamu.  PesympTaTel  3KcriepuMeHTa
oOpabarbiBaroTcsi MeToA0oM CThIOJICHTA.
KoHTpoabHbIE BOIIPOCH! K AaHHOMH J1a00paTOpHO paboTe:
1) Mowment cuinsl. I1nedo cunsl. MOMEHT MHEpLIMM TBEPAOTO TEIIA.

2) OCHOBHOMH 3aKOH JIMHAaMUKH BpaIllaTeIbHOTO JBUKECHHUS.
3) Uemy paBHa cuja HATSDKEHUS HUTHU?
4) BsiBecTH BpaliateabHbIii MOMEHT CUJIBI B JaHHOW paboTe.
5) 3aKoH COXpaHEHHUs MOMEHTA UMITYJIbCA.
6) BriBecTM MOMEHT MHEpPLMHU CTEP)KHS Ul OCH BpallleHUs, MPOXOASIIEH yepe3 LEHTP

Mmacc.

ONPEAEJIEHUE MOAVYJIA IOHT'A 110 U3I'IBY CTEPXHA

Henbto nanHOM paboOThl SABISETCS H3y4YEHUE YNpYyrux nedopManuii u
OCHOBHOTO 3aKOHa JJjisi 3Toro Buja jaedopmanuii—3axkoHa ['yka. CTyaeHTHI
onpeaensoT Moayias KOHra uist AByX cTepskHeH, CeTaHHbIX U3 pa3IN4HbIX

MaTepHuaJoB METOJIOM M3ruba CTepKHs, MOJIOKEHHOro Ha JBE Omopsl. B
paboTe WCMONB3yeTCS WHAMKATOp MallbIX TmepememeHuii.  HalinenHoe
3HaYEHUE MOJYJISl YIIPYTOCTU CPABHUBAETCS C STAIOHHBIM 3HAYEHHUEM.
KonTponbHble BONPOCH! K JaHHOU JIabopaTopHOU padore:
1) Yro naszmBaercs aedopmanueii? Kakue Buapl nedopmaruii
cymiectBytor? Ilo kakoMy mnpu3HaKy Tena JEnsATCs Ha
YIpPYyTrUe U Heynpyrue?
2) KakoB ¢usmveckuii cmbici Moyt FOura?
3) Uemy paBeH MOMEHT MHEPIIMHU CTEP)KHS (BBIBECTH (HOPMYITY).
4) CdopmynupoBath 3akoH ['yka 1j11 OCHOBHBIX BUJIOB Ae(OpPMAIIUH.
5) Jumarpamma pactsbkeHus. OCHOBHbIE MEXaHHMYECKHE CBOMCTBA TBEPJIOTO TEa.

OINPEAEJIEHUE MOMEHTA MHEPIIMM MAXOBOI'O KOJIECA 1 CMJIbI TPEHUA
B OIIOPE

Mowment HHEpIUU MaxXOBOI'0O KoOJieCa U CUIIy TPECHUA B OIIOPC
MO>KHO HalTH IIpyu IIOMOIIH an6opa, COCTOAICTO U3 MaXOBOI'O
KoJIeca, HaCaXCHHOI'O Ha  Ball. Ban YCTaHOBJICH Ha
IMapHUKOIIOAIIUITHUKAX. B pa60Te H3y4acTCsia OCHOBHOH 3aKOH
JAUHAMHWKHU BPpallaTCJIbHOT'O ABUKCHUS.

KoHTpoabHbIC BOIPOCHI K JAHHOUN J'Ia60DaTODH01>i pa60Te:

1) Ot uero 3aBUCUT MOMEHT MHEPLIUY BPAILAIOLIEHCS CUCTEMBI?



2)

3)

BreiBectn  (dopMyny s pacueta MOMEHTa WHEPIHH OJHOPOIHOTO JIUCKA
OTHOCHUTEIILHO OCH, MEPICHIUKYISIPHON K TIOCKOCTH JTMCKA U MPOXOJIAIIEH uepes
€ro IEHTD.

BriBoa pacueTHOM GOpMYIIBL

4) Cuna tpenus. TpeHue mokosi, CKOJIbKECHHUS U KaUCHHUS.

5)

Kunernueckas OHEPTIuUA Bpalllaromerocs Teja.

OITPEAEJIEHME MOMEHTA MHEPIIMY TEJIA METOAOM
KPYTWJIbHBIX KOJIEBAHUU

B nmanHoii paboTe wu3ydaercss OCHOBHAs (PU3MUECKas BEIMYMHA, XapaKTepU3yroIas
CBOICTBa TBEPOIO Teja MPHU BPALIATEIBHOM JABWKEHUU — MOMEHT MHepuuu. OIHUM U3
METOJIOB 3KCIIEPUMEHTAJILHOTO ONpEAENeHUsI MOMEHTAa WHEPLUHU Tejla SIBISIETCS METOJ
KPYTHJIBHBIX KOJIEOaHHH, KOTOPBII HCTIONb3yeTcs B paboTe.

MoMEeHT UHEPIUH BBIUUCISIETCS ISl pa3HbIX MOJOXKEHHUH rpy3a u MpoBOAUTCS 00paboTKa
pe3yJIbTaTOB U3MEPEHU.

KoHTponbHble BONPOCH! K JaHHOM JIabopaTopHOi padoTe:

3)
4)
5)

1) Hammcats OCHOBHOM 3aKOH JUHAMHUKH BPAIATEIIBHOTO JBHKEHUS.

2) CdopmynupoBaTh W HamMcaTh, YTO TaKO€ MOMEHT WHEPIIMH, MOMEHT
CHJIBL.
Uto Ha3bIBaETCA MOJIYJIEM KPYUYEHHUS?
Teopema IlITeitnepa, BBIBOJ (hOPMYIIBI.
Uemy paBeH MOMEHT MHEPLHH CTEPKHS OTHOCHUTEIBHO OCH, MEPIEHIUKYISIPHOU
CTEPKHIO, TPOXOAIIEH Yepe3 HEeHTp TshKecTru? Uepe3 KoHel| CTepxkHs?

ONPEJAEJIEHUE KOOOOUIINEHTA )XECTKOCTH ITPYKMHBI
CTATUYECKUM U JUHAMMNYECKUM METOJIAMU

/ ot

1)
2)

3)

4)
5)

6)

3amaueli  pabOTHl  SBISAETCS O3HAKOMJICHHME C TPOCTCUIIUM  CIIydaem
COOCTBEHHBIX  TAapMOHWYECKHMX  KoyieOaHui.  M3ywarorcs  KosjeOaHus
OPYKUHHOTO  MAasiTHUKA, KOTOPbIE MOXXHO CUYUTaTh HE3aTyXaroIIUMH.
YcTaHOBKa COCTOUT U3 OMOPHI, HA KOTOPOU YKPEIUICHBI Pa3IUYHbIC MPY>KUHBL
Croiika cHaOkeHa mkasod. Pabora cocToMT u3 JBYX YIPaKHCHHH:
oTpeieNICHUE KECTKOCTHU MPYKUHBI CTATUYECKUM U TUHAMUYECKHUM METOJaMHU.

H
: ijV B konne paboTel cpaBHUBAIOTCA KOI(PPHUIMEHTHI >KECTKOCTH, IMOJyUYEHHBIE

pa3HbIMU METO/IaMHU.
KoHTpoabHbIE BOIIPOCH! K AaHHOMU J1abopaTopHOU paboTe:
Kakoii Buz umMeer ypaBHeHHE IBUKEHUS IPU TaPMOHUYECKOM KoJIeOaHUu?
Kakue  komebGaHMs ~ CHUCTEMbl  Ha3bIBAlOTCS  COOCTBEHHBIMM M Kakue
BBIHYKJICHHBIMU?
CKkopocThb U yCKOpeHHe KoebaTeabHON CUCTEMBI.
YemMy paBHa 10JIHAs SHEPTHUsl KosieOaTeaIbHON CUCTEMBbI?
BbluucnuTe MmO MONyYeHHBIM JaHHBIM U3MepeHuil (azy ot COOCTBEHHBIX
KoJIeOaHUH TNPYXUHHOTO MasTHHKAa M CMEIICHHE Ipy3a X uepe3 3 ¢ OT Hauaia
OTCYETA BPEMEHHU.
Yro Takoe pe3oHaHC?
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OITPEAEJIEHUE KOSODOUIIMEHTA BA3ZKOCTU XUAKOCTU METOJJOM CTOKCA

s onpenenenust Ko3(hUIMeHTa BI3KOCTH MpeyiaraeTcsi Ucrnonb3oBath meron CTokca,
KOTOPBIH OCHOBaH Ha JIBH)KCHUH Tena ceprueckoi (GOopMBbl B HCCIETYEMON >KUIKOCTH
(rmunepuH M KacTopoBoe Macio). Jlis nmaHHOM paboThl MPOBOAMTCS 00paboTKa
W3MEpPEHUH W TOJyYeHHBIE 3HAYCHUS KOX(PQHUIMEHTa BI3KOCTH CpPAaBHUBAIOTCS C
TaOJIMYHBIMUA 3HAYCHUSIMH.

KoHTponbHbIe BONPOCH! K JAHHOU JIabopaTopHOi pabore:

1) ®dopmyna HeroToHA A1 BA3KOCTH.

2) Koadduument Bsizkoctu. dusndeckuii cMbica KodpduiimenTa BI3KOCTH.
3) Enunuisl usmepeHus BA3KOCTH.
4) Mertoxn Ctokca. BeiBoa pacueTHOM GOPMYIIBL.
5) Mertoas! onpeneneHust KOAQPHUIUEHTA BI3KOCTH.

OIMPEAEJIEHUE TEPMHUYECKOI'O KOO®DOUITNEHTA JABJIEHUA BO3AYXA I1PU

oMoy BO3AYIUIHOT'O TEPMOMETPA

PabGoTta mocBsimeHa W3y4eHWIO CBOWCTB HJCAIBHOTO Tas3a, a TaKkKe
MO3BOJIIET HAWTH TEPMHYECKUH KOd(D(PHUIIMEHT AaBieHUS BO3ayXa
CTyneHTsl TakKe JOHKHBI TTO3HAKOMUTHCS C YCTPONCTBOM BO3IYITHOTO
TEPMOMETPA, C TTOMOIIBIO KOTOPOTO MPOU3BOIUTCS M3MEpPEHUE TaHHON
BEJIUYHHEI.

KoHTpoabHbIE BOIPOCH! K JJAHHOH 1a00paTOpHOM padoTe:

1) Kakoi#i ra3 Ha3zpIBaeTCs UI€aTbHBIM?

2) Uzomporiecchl, nX ypaBHEHUS U Tpaduky.

3) Uto Ha3pIBaeTCsl TEPMUUYECKUM KOI(P(HUIIMEHTOM [ABJICHUS, KaKOB
ero pusnyeckuii cMpIC?

4) KakoB nmpuHIHN pabOThl MaHOMETpa?

5) KakoB MOJIEKyISIPHO-KMHETHYECKUI CMBICIT JaBJICHUS U a0COTIOTHON TeMIiepaTyphl?

METAJUTMYECKUX CTEPHKHEH.
KonTposibsHbIe BOIIPOCH! K IAHHOM JIa0OpaTOpHOU padore:

OIIPEJIEJIEHME KOR®OUILIMEHTA JIUHENHOTO
PACHIMPEHW A TBEP/IbIX TEJI

W3BecTHO, YTO NpHU HArpeBaHUM Teja YBEIUMYUBAIOT
CBOM 00beM, T.e. IPOMCXOIUT TEIJIOBOE PACILIUpPEHHE.
OTO CBHUIETENBCTBYET O TOM, 4YTO C YBEIMYEHUEM
TEeMIIepaTypbl CpPEeJHHE PACCTOSHHUS MEXKIY aTOMaMu,
MOJICKYJJaMHM, HOHaMHU BO3PACTalOT. OTO SBJICHUE
MO’KHO OOBSCHUTH MCXOJsl U3 B3aMMO/ICHCTBHSI YaCTHUIL
Tena JApyr c¢ ApyroMm. KonndecTBeHHO —TemaoBoe
pacumpeHue IIPUHATO XapaKTepu30BaTh
K03()pULIHEHTOM JTMHEHHOT0 PACHIMPEHUS O, KOTOPBIi
U BBIUMCIAETCS B JaHHOW pabore A JABYX

1)
2)

3)
4)

Uto HazbiBaeTcs ko duiinenToM muHeRHOoro (00bEMHOT0) paciupeHus?
N3o6pasute rpadguuecku 3aBUCUIMOCTh MOTEHIIMAIBHON YHEPTUH B3aUMOACHCTBUS
JIBYX YacTHUIl OT PACCTOSHUS MEX]Ly HUMHU.

[Ipoananuzupyiite GU3NYECKYI0 MPUUUHY TEIIOBOTO PACIIUPEHUS TBEPABIX TEII.

B yem BeIpaxkaercs aHM30Tponusi GU3NYECKUX CBOMCTB TBEPHABIX TeJ, KAKOBHI €
MPUYNHBI?
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OITPEAEJIEHUE OTHOILIEHWA TEINIOEMKOCTU ITPU ITOCTOAHHOM
JABJIEHMUA K TEIDIOEMKOCTH ITPU ITOCTOAHHOM OBBbEME METO/IOM
KIIEMAHA-JIE3OPMA

OpnnHa U3 caMbIX BaXHBIX PadOT, OTHOCSIIASCS K
tepmoauHamMuke. OHa TIOCBSIIEHA HW3YYCHHUIO
MEPBOr0 3aKOHAa TEPMOJMHAMHUKH, a TaKXKe
u3omnpoieccaM. B OCHOBE [aHHOW ONBITHOU
YCTaHOBKH JIeXKaT TpU H30MpoIecca:
U30TEPMHUUECKUH, annabaTHBIA M HW30XOPHBIM.
CTy/IeHTBI BBIYUCIISIOT MTOKA3aTeNb aiuadaThl s
BO3/[yXa W MPOBOJAT 00pabOTKYy M3MEpPCHHM st
JIECSITU U3MEPECHMUIA.

KoHTpoJIbHBIE BOMPOCH! K JTaHHOW J1a00paTOPHOM

pabore:

1) W3omporieccrl 1 UX ypaBHEHHUSI.

2) IlepBblii NpUHIMI TEPMOIUHAMUKI

3) Kaxkue nponeccsl Ha3bIBaIOTCS 00paTUMBIMU, HEOOpATUMBIMU?

4) TenmoeMKOCTh Tena. YJenbHas TEIUIOEMKOCTh. YIenbHass ¢ MOJspHas
TEIJI0OEMKOCTH.

5) Kakoii Buj mpoiiecca COOTBETCTBYET KaKJIOMY dTary OmnbITa?

OITPEJIEJIEHME VJIEJIbHOM TEILJIOTHI ITIEPEXO/IA BO/JIbI B ITIAP ITPU
TEMIIEPATYPE KUITEHU A

" JlanHas paboTa HampaBlicHa Ha UW3YYCHHE TaKHX
SBIICHHU, KaK WCIIAPDCHWE W KOHJCHCAIWs, KUIICHUE.
CTyIeHThI 3HAKOMSTCS C TAKUM TTOHITHEM, KaK yAeTbHasI
TEIJIoTa MapooOpa3oBaHus 3aTparkBalOTCs BOIMPOCHI,
CBSI3aHHBIE C KPUTHYECKUM COCTOSHHEM BEIIECTBA.
Brraucrsiercst yienbHas TEIUIoTa Nepexojia BOAbI B Tap
MIPH TEMIIEPAType KUTICHHSL.

KoHTponpHBIE  BOIPOCHI K JAHHOW  J1a00paTOPHOM

pabore:
1) Hcnapenue u KOHJEHCALIMS.

2) PaBHOBecHe )XMIKOCTH U HACBHILIEHHOTO Mapa.

3) Kputuueckoe coctosiHue

4) IlepechlllleHHBIH Tap U NepErpeTast JKUIKOCTD.

5) Kunenue. 3aBUCUMOCTb TEMIIEPATYPbI KUTIEHHS OT IaBJICHUSI.

OITPEAEJIEHUE YUCIIA ®APAJIEA U 3APAIA DJIEKTPOHA

BeH_[eCTBa, MOJICKYJIBI KOTOPBIX B paCTBOPC pacnaJarOTCs Ha HOHBI,

ST HAa3bIBAKOTCA SJICKTPOJIUTAMH. BJICKTpI/I‘-ICCKI/Iﬁ TOK B J3JICKTPOJIUTAX
O6YCJ'IOBJ'IGH JABHMOKCHHUECM  MOHOB noa HeﬁCTBHCM BHCIIHETO

= QJICKTPUYCCKOTO ITOJIA. HpOXO)K,[[eHI/Ie MOCTOAHHOT'O J3JICKTPHUYECKOT'O
TOKa 4Y€pe3 SJICKTPOJIUTBI COIPOBOKAACTCA BBIACICHUEM COCTABHBIX

JacTeil 3TUX BEHIECTB HAa DJIIEKTPOJAaX. OJTO SBJICHHE Ha3bIBACTCS
ANMEKTPOaM30M. B nmaHHOW paboTe MpOTEKaeT 3JIEKTPOJIU3 pacTBOpa
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I

A

MEIHOro Kyrnopoca. M3mepsst Maccy KaToja 0 3JIEKTPOJIU3a M MOCIE HEro, BBIYUCISIOT
gucno dapajes, a 3aTeM 3apsi1 JIEKTPOHA.
KouTpospHbIE BOIIPOCHI K JAaHHOU J1a00paTOpHOU padoTe:

1) IlpoBoxHHKM BTOPOro poja (JIeKTpOJINThl). MeXaHnu3M MpOBOJUMOCTH

2) BIEKTPOIMUTOB. DIEKTPOIUTUUYECKAS AUCCOLHALIMSL.

3) DOnexkrponus. ChopmynupoBaTh U J0Ka3aTh 3aKOHEI Dapajaes 1Isl JJIEKTPOIIN3a.
4) @uzunueckuid cmbicn uyucia Dapanes U DIEKTPOXUMHUYECKOTO SKBUBAJICHTA

BCIICCTBA.

5) HammmuTe v 0OBSICHUTE peaKIUy, TPOTEKAOIINE Y aHO/Ia ¥ KaTOo/1a.

Ry R

Kz

LR

N3YUYEHUE MOCTA YUTCTOHA
MocTt VYurcTroHa mnpeaHasHa4YeH Uil U3MEPEHHs CONPOTUBIICHUM.
Cobupaetcst anekTpruuecKasl CXema, COCTOoAIIas U3 peoxopia, Habopa
CONPOTUBIIEHUH, TaJlbBaHOMETPA, MCTOYHHKA IOCTOSIHHOT'O TOKa U
MarasuHa CONPOTUBIICHHHA. 3MepsArOT  CONpOTUBIIEHHS  IIPU
MOCJIEZIOBATEIBLHOM U MapajuIeIbHOM COEMHEHUSX U IPOBEPSIOT IS
HUX pacueTHbIe (HOPMYJIBI.
KoHTponbHbIe BONPOCH! K JAHHOH JIabopaTopHOU pabore:
1). PazerBnennsie nenu. [Ipasuna Kupxroda.
2). BriBecTH ycnoBUE paBHOBECUS MOCTa Y UTCTOHA.

3). IlocnenoBarenbHOE ¥ APAIIETHHOE COSAMHEHHE TIPOBOTHUKOB.
4).IlpeumymiectBa MOCTOBOW CXEMbl II0O CpPaBHEHHIO C METOAOM amIepMerpa Hu

BOJIbTMETpA.

5). Ilouemy Ha peoxopie Bcerja MOXKHO HaWTH Takyio Touky "II" , moTeHIMan KOTopoun
paBeH NoTeHnuany B Touke E.

CHATUE KPMUBOM HAMATHUYEHUS U IIETJIU TUCTEPE3UCA

Naboparopuas

20014

pabore:

C [IOMOLIbIO OCHHUJIVIOTPADA

PabGora MIOCBSIIEHA HU3y4YECHUIO CBOICTB
(dbeppomarnerukoB. IleTiist ructepesnca mojaydaercss Ha
JKpaHe »JJICKTPOHHOJIYYEBOM TpPyOKH ociuiorpada,
ecnu (peppoMarHeTHK MOMECTUTh B MarHUTHOE TIOJIE,
co3/1aBaeMoe IMEePEMEHHBIM TOKOM, Ha TOPH30HTAIBHO
OTKJIOHSIIOITUE TIACTUHBI TPYOKHU MMOJATh HAMPSHKEHUE
U. Ilenpro pabGoThl SBISETCS IOCTpOeHHE TIpaduka
3aBucumoctu B=f(Bo).

KoHTpoabHBIE BOHNPOCHL K JaHHOH J1a00opaToOpHOMH

1) XapakrepucTuka MarHeTUKOB (Jua-, mapa- u (peppoMarHeTuku).

2) Kak o0bsicHUTH SIBIEHUE TUCTepe3nca y peppoMarHeTUKOB.

3) 3aBUCHMOCTb MArHUTHOW MPOHUIIAEMOCTH OT HaMarHUYMBAIOIIETO MO s
(heppoMarHeTuKoOB

4) Yrto Takoe KO3PIUTUBHASA CUJIA, OCTATOYHAs! HAMAarHUY€HHOCTh

N3YYEHUE 3ABUCUMOCTU COITPOTHUBJIEHUA

1 T

METAJIJIOB OT TEMIIEPATYPBI

CoOupaeTcst 3JeKTpUYecKas CXeMa, COCTOAIIas YHUBEPCAIbHOTO
Mocta TMna MBVY-49, tepmocrata m mucciexyeMoro MnpoBOJHUKA.
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2)
3)

5)

ConpoTuBieHHs] METAUIOB BO3PACTacT C YyBEJIMYEHHEM Temieparypsl. Hccnemyemblit
IIPOBOJHMK IIOMELIAETCS B TEPMOCTAT, 3AIOJHEHHBIA HENPOBOIAILIEH KUIAKOCThIO. B
HWJKHEH 4YacTH TepMocTara IIOMEIIEeH HarpeBarenb. Jcciemyemelii  NPOBOJHHK
MOJIKJIFOYAETCSl K KJIEMMaM YHHUBEPCAJIBHOIO MOCTa YUTCTOHA B Kaue€CTBE HEM3BECTHOTO
compotuBieHus. Crpourcs rpauK 3aBHCUMOCTH CONPOTUBJICHUS TPOBOJAHUKA OT
TEMIIEPATYPBI.
KoHnTponbHble BONPOCH! K JaHHOM JiabopaTopHO padoTe:
1) OcHOBHBIE TOJIOKEHUS KJIACCHYECKOM 2JIEKTPOHHON TEOPUHU METAJIOB.
2) BeiBon 3akona Oma u 3akoHa Jlxoyis- JIenma B muddepernmansaoi Gopme.
3) IloHsiTHE O 30HHOW TEOPUHU METAIIOB, OJIYTIPOBOJHUKOB, TUIIEKTPUKOB.
4) 3aBUCUMOCTb COIpPOTUBJIEHMS OT Temmeparypbl y MerauioB. llonatue o
CBEPXIIPOBOJUMOCTH.
5) Uto Ha3pBaeTcsl TEMIEPaTypHbIM KOI(PQUIIMEHTOM CONpPOTUBIEHUS M  €ro
pa3zMepHOCTh?

UCCJIEJOBAHUE 3ABMCHUMOCTH TTOJIE3HOM MOILHOCTH U KIIJI
AKKYMVIJIATOPA OT EI'O HAI'PY3KU

enpro paboThI ABISETCS O3HAKOMJIEHHE C TakuUM ToHsATHEeM, Kak DJ|C ucTouHuka ToKa.

Cobupaercst dNeKTpuYecKas cCXxeMa, COCTOSIIAsI U3 aKKyMYJIITOpHOU OaTapeu, BOJILTMETPA,

amriepmerpa u peocrata. Mamepstor DJC akkymynaropa, a 3aTeM CHUMAIOT 3aBUCUMOCTD

CuiIbl TOKa OT HampspkeHus. Taxke paccumthiBarorcss KIIJ[ akkymynsTopa, mojHas U

MoJie3Hast MOITHOCTh

KoHTponbHble BONPOCH! K JAHHOU JIabopaTopHOi pabore:

1) UYto nassiBaeTca D/IC u kak MoxxHO u3Meputh JJIC uctounuka?

Kakue cuinbl Ha3pIBatOTCSI CTOPOHHUMU ?

Hate onpenenenust KITJ[ akkymysisgtopa, MOTHON U TTOJIE3HONH MOITHOCTH.

4) Ilonyuute 3aBucumoctu KIIJI, mosHOW M TONE3HONW MOIIHOCTH OT CHJIBI TOKa B
aHAJTMTHYECKOUN opMme.

KopoTkoe 3aMbikaHue.

N3MEPEHUE KOOODOUIIMEHTA CAMONHAYKIWH, EMKOCTH U ITPOBEPKA
3AKOHA OMA JJIA IIEPEMEHHOI'O TOKA

Jannast pabGoTa COCTOMT U3 HECKOJIBKHX YIPaKHEHUM:
ompezneneHue  KodpGUIMEHTa CAMOUHIYKIMH; H3MEpeHUe
€MKOCTH  KOHJEHCATOpOB, TMpoBepka 3akoHa Owma g
MEPEeMEHHOTO ToKa. JlJs BBIOJIHEHUS OTUX YIpPaXHEHUIN
CcOOMPAIOTCST HECKOIBKO DIEKTPUUECKHUX IETMeH, COCTOSIINX U3
peoctaTa, Mara3puHa €MKOCTH, KaTyIIKH HHIYKTHUBHOCTH,
BOJIbTMETPA, aMIlepMeTpa, HUCTOYHUKA IOCTOSHHOTO H

- MEPEMEHHOTO HAMPS>KEHUSI.
KoHTponbHbIe BOMPOCH! K JaHHOU J1abopaTopHOi pabore:
1) Kakoe ¢uzndeckoe sBICHUE JIGKUT B OCHOBE MOITYYESHUS] IEPEMEHHOTO TOKa?
2) PaboTa 1 MOIIHOCTh MMEPEMEHHOT0 TOKa?
3) Ilpupona BOZBHUKHOBEHUSI MHAYKTUBHOI'O U EMKOCTHOI'O COITPOTUBIICHHUS.
4) Hanwucars 3akoH OMa [UIs IEPEMEHHOTO TOKa.
5) T'eneparopsl IEpEMEHHOr0 TOKa

14



4)

Intensity

UCCJIEJOBAHUE 3AKOHOMEPHOCTEMN TEPMOXJIEKTPOHHOM SMUCCUN

338

H3 410 Hy434 Hp4es

2)

3)
4)
5)

TepMoanekTpoHHass 3MHCCHS — 3TO IPOLECC HUCIYyCKAaHUS
JJIEKTPOHOB C TOBEPXHOCTH METAUIOB Ipu HarpeBaHuu. Llenbro
paboThl SBIISIETCSI M3YyYEHHE YCTPOMCTBA SIIEKTPOHHON JAaMIBl M
MpPUHIUIA €€ PadOThl, OCHOBAaHHOT'O HA SBJICHUU TEPMOIIEKTPOHHON
sMuccuM. M3yuyaeTcss BOJBT- aMmImepHas XapaKTEepUCTUKA IUOoJa U
crpoutcs rpaduk 3apucumoctu I=f(U¥?).
KoHTponbHble BONPOCH! K JAHHOH JIabopaTopHOi pabore:

1) DOnextpuueckuii  TOK B  Bakyyme. SIBiieHue

TEPMONIEKTPOHHON IMUCCHUH.

[Tonsite paboTHl BBIXOJA IJICKTpPOHA W3 MeTawia. [loBEepXHOCTHAs Pa3HOCTh
MTOTCHIIMAJIOB M KaK OHU OMPEICIISIOTCS.

OO0bsicHUTE TIPOLIECC BHIPBIBAHUS AIEKTPOHOB HA TPAHUIIE METAIII-BAKYyM.

3akon borycnaBckoro- JIenrmiopa

[Toctpoiite U O0OBSICHUTE BOJIBT- aMIIEPHYIO XapaKTEPUCTHKY BAKYYMHOTO TUOJa
IIpYU pa3IMYHBIX TEMIIEpATypax KaTroaa

NCCIEAOBAHUE CTPYKTYPbI KPUCTAJUIOB JIABEPHBIM U3JIYUEHUEM

enpto  maHHOW  pabOTHI  SIBASETCS  O3HAKOMJICHHE C
MPUHIIATIOM PpalOTHl Ta30BOTO Jia3epa, M3YYCHHE HEKOTOPHIX
TU(PaKIMOHHBIX U WHTEP(PEPECHIIMOHHBIX  SIBICHHH ¢
MOMOIIBIO  JIa3epHOr0 W3MydeHus. Pabora coctoutr wu3
HECKOJIbKMX YIPOKHEHHWH: OIpeAesieHne JUIMHBI  BOJHBI
M3JIy4EHUs Ta30BOr0 Jiazepa C TOMOIUIBI0 AUPPAKITMOHHOMN
pemeTku; pacder SHepruu (HOTOHA, H3IYyYaeMOTrO JIa3epoM;
oTpeIeTICHUE PaIiyca YaCTHIL JISUKOTIO THSI.
KoHTpoabHEIE BONPOCH K JAHHOM Ja00paTOpHOM padoTe:

1) KakoBbl  ¢Qusnueckue  TPUHIUIBI  PaOOTHI

ONITHYECKUX KBAHTOBBIX T€HEPATOPOB?

2) W3 kakuX OCHOBHBIX YaCTEW COCTOUT JIa3ep, UX Ha3HAUCHUS?

3) KakoBbl CBOMCTBA JIA3€pHOI0 U3TyYCHUS?

OObscHUTEe M3MeHeHuEe AU(PaKIMOHHOW KapTUHBI MPU BPALIEHUH PEIIETOK Jpyr
OTHOCHUTEJIBHO Apyra?

5) JIroMuHECLEHINS, BUIBI JIOMHUHECIIEHIINH.

NCCIIEAOBAHMUE CIIEKTPOB UCITYCKAHNMA 1 [TOI'JIOIEHW A

ooS85883

s

CIIEKTPOCKOIIOM
JanHas paGoTa HampaBieHA HAa U3YYEHUE TUCIIEPCUU
lﬂ I[ﬂ. cBera. B Hell M3ydaeTcs YCTPOMCTBO M INPUHIMII
Hasss ~ paboThl CNEKTPOCKONA, MPOU3BOJMTCSA I'paTyHupOBKa
% cnekTpocKoma MO M3BECTHBIM  JUTMHAM  BOJH

JUHEHYATOT O CIICKTpa PTYTH, a 3aTEM UCCIICAYIOTCA
CIICKTPbI HUCIYCKaHUA W IIOINIOHICHHSA, KOTOPHBIC

o

500

Paad L atiatd e Sa o "}MWJ‘] f
700 750

550 500
Wrvength ron|

850

“ | [OJydYaroTcs ¢ IOMOLIBI0 PTYTHOW, HEOHOBOH U

JIaMIIbl HaKaJINBaHMA.

KoHTpoabHbIC BOIPOCHI K JAHHOMN Ha6ODaTODHOﬁ Da60TCI

1) Yto Takoe AUCTICpCUd cBera? HOpMaJ'ILHaH " aHOMaJIbHas JUCIICPCUS.
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2) Ilepeuncnuth BUABI AUCHEPCUOHHBIX CHEKTpOB. JlaTh ompeaeneHus CIEKTpa
M3JIy4YEHUS U CIIEKTpa MOTJIOIICHUSI BEIIECTBA.

3) B uem coCTOUT KOJIMUECTBEHHBIN U KAUeCTBEHHBIN aHAN3 BelllecTBa?

4) [yist 4ero NpUMEHSIOTCS CIIEKTPOCKOII, CIIEKTporpad U MOHOXpoOMaTop?

N3YUYEHUE BHEHIHEI'O ®OTO2PDEKTA

Lenpto ngaHHOW pabOTBHl  SBISIETCS  AKCIIEPUMEHTAIBHOE
NOCTPOCHHE BOJIBTAMIIEPHBIX XapaKTEPHCTUK (poTodmemMenTa
npu BHemeHeM ¢oTrodpderTe A pasHbIX CBETOQUIBTPOB,
omnpezaeneHue MnoctosHHod Ilnanka wu  paboTel  BbIXOAA
AJIEKTPOHA (POTORIIEMEHTA.

) = KoHTpoJsibHBIE BOIPOCH K TaHHOM J1abopaTOpHOU paboTe:
A 1) ChopmynupoBars 3aKOHBI BHEIIHETO GOTOdDPEKTA.

2) 3anucarb ypaBHeHHE DWHIITEHHA U1 GoTodddeKTa.

3) Uro Takoe kpacHas rpanuia ¢potodpdexra?

4) Yro Takoe 3a/1ep>KUBAIOLIUN TOTEHIIHAN?

5) Urto HazpIBaeTcst pabOTOM BBIXO/IA AJIEKTPOHA U3 BelIecTBa?

6) Uem oTaMYarOTCSd MEXIy COOOW BOJIbTAMIIEPHBIE XapaKTEPUCTHKU (HOTOIIEMEHTA,
MOJTyYSHHBIE TPH €ro 00TyUYSeHUH CBETOM Pa3IMYHBIX JUTHH

4.4 IlpakTHyecKue 3aHATHUSA (CEMHHAPHI)

Ne Ne T
ema
3aHATus | pa3aena
1 2 3
| | ONEeMEHTBI KHHEMAaTHKH.
JluHaMKKa OCTYNaTeabHOro ABMKCHN. CHIIbI HHEPLIUH.
5 1 OHEPreTUYeCKUEe XapaKTCPUCTUKA MEXaHMYECKOM CHCTEMBI.
3aKOHBI COXPAaHEHUS B MEXAHHUKE.
3 1 MexaHuKa TBEpAOro Tena.
4 1 MexaHunueckue KoaeOaHus U BOJIHBL
5 | DIIEMEHTBl MEXaHUKHU KUJIKOCTEN .
6 1 DNEMEHTBI PENATUBUCTCKON MEXaHUKU.
7 ) MounekynspHO-KMHETUYECKAsl TEOPUS UICATBHBIX T'a30B
3 ) OCHOBBI TEPMOAMHAMHUKH
9 ) PeanbHble ra3el, KUIKOCTH U TBEPAbBIE TEINIA
10 3 DNEeKTpOCTaTHKA.
11 3 IToCTOSTHHBIN DIIEKTPUYECKUN TOK.
12 3 OneKTpoMarHuTHasI UHIYKIHS.
OneMeHTbI TeOpur MakcBelIa s 3J€KTPOMAarHUTHOTO MOJIS.
13 3 DneKTpoMarHuTHbIE KoyiebaHus ¥ BOJIHBL. [lepemeHHbIi
IEKTPUYECKUI TOK.
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Ne Ne T
ema
3ansiTus | pasnena
14 4 DJIEMEHTHI TEOMETPUYECKON ONTUKU. BoHOBas onTuka.
15 4 KBaHTOBas npuponaa u3rydeHusl.
16 5 DnemMeHTa aTOMHOM U KBaHTOBOM (DU3UKH.
17 5 DeMeHTHI ACPHON PU3UKH.

4.5 CamocrosiTe/IbHOE H3y4YeHHE Pa3/1eJI0B AU CUMIIIMHbBI

Ne Ne
Bompockl, BBIHOCHMBIE Ha CAMOCTOSITEIbHOE N3yUYEeHUE
Tembr | Pa3gena

1 2 3

1 | Mexannueckoe aBuxkeHre. OTHOCUTENILHOCTD JIBUKEHHUS.
Cucrema orcuera. KoopaunatHast u BeKTopHast popma

2 1 PeaktuBHOe nBHKeHUE. KocMuyeckne CKOpOCTH

3 1 I'mpockomnsl. [IpuMeHeHne THPOCKOIIOB B HABUTALIUH

4 1 3ByKOBBIE BOJIHBL. YIbTpa3ByK. MudpaszByk. Dddext Hommepa

S 1 Hewnnepunanbnsie cucteMsl orcuera. Cribl HHEpLIUU

6 2 Onpenenenne NOCTOSTHHONW ABOTaIpo

7 2 JlnmuHa cBOOOHOTO MpoOeTa MOJIEKYIIBI U CPETHEE YUCIIO
CTOJIKHOBEHUH

8 2 BayTpeHHss 3HEPTHs pealIbHOTO rasa.

9 2 Oddext Txoynsa-Tomcona. CKKEHHE Ta30B

10 ’ JlaBneHue 1moa U30rHyTOM MOBEPXHOCTBIO KUAKOCTH. Dopmyna
Jlannaca. KanusuisipHble siBeHus

11 2 JledekThl B KpHCTaLIaX

12 ’ Cyb6numanus, TuiaBjIeHIe U KPUCTAITN3AIUS TBEPIBIX TEIl.
AmopdHbIe Tena

13 3 OnbIT MuIMKeHa o ONPeieIeHUIO 3apsiia SJIEKTPOHA

14 Pacuer HanpseHHOCTH 3JIEKTPUUYECKOIO MOJISl HA OCH JAUIOJS U

3 Ha NpsMOM NEPHEHANKYJISIPHONW OCH JUIIOJS.
15 [Ipumenenne Tteopembl ['aycca mig pacdyera HAnpsSYKEHHOCTH
3 MOJIi PaBHOMEPHO 3apsHKEeHHOW cQepudyeckor MOBEPXHOCTH,

PaBHOMEPHO 3apsHXKEHHOr0 OECKOHEUHOTO [IUIUHAPA.

16 3 CerseToaNeKTpuKH, UX CBOMCTBA U IPUMEHEHHUE.

17 3 ConpoTHuBieHNE IPOBOJHNUKOB U UX COEIMHEHUE. 3aBUCUMOCTD
CONPOTHUBIICHUS MIPOBOJIHUKOB oT TEMIIepaTyphl.

18 3 Peoxopansiit MocT YUHCTOHA.

19 3 KoaddutmeHnT nonezHoro neiCTBUS UCTOYHHUKA TOKA.
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20 PaboTa BbIX0O/1a HNIEKTPOHOB U3 METAIOB. TEpPMO3IEKTPOHHAS
3 smuccusi. KoHTakTHast pa3HOCTH [TOTEHIIMAJIOB.

TepmonnekTpruueckue BJICHUS U UX TPUMEHEHUE.

21 3 [TosnynpoBOAHUKOBBIN MO/, TPUOJ, TPAH3UCTOP UHTETPAJIbHBIE
CXEMBI..

22 Buael  camMoCTOSTENBHOrO Ta3oBOro  paspsaa. TJerommi,

3 JyTOBOM, UCKPOBOM U JyIOBOW pa3psibl.

23 3 Dddexr Xomna.

24 3 YcekopuTenu 3apsKEHHBIX YaCTHULL.

25 3 [na- u napamaraetusm. eppoMarHeTUKU U UX CBOMCTBA.

26 3 Tok npu 3aMbIKaHUM U pa3MbIKaHUH LIETIH.

27 3 Omnpenenenre yaeabHOTO 3apsiia MOJIOKUTEIbHBIX HOHOB. Macc
— crekTporpadsl.

28 3 TexHu4eckne NpUMEHEHUs EKTPOIN3A.

29 4 OnTuueckue npuodopsl. AdGeppaliuu ONTUYECKUX CUCTEM.

30 4 Onbitel @u3zo m MailikenbCOHa 1O OMNPENEIEHHIO CKOPOCTH
CBeTa.

31 4 Metonsl HabmoneHus uHTepdepeHunn cBera. [IpumeHeHue
WHTEpQEepEeHIIUH CBETA.

32 4 Bunn mroMuHecieHIIAN.

S OueHovHbIe cpeacTBA JJIA TEKYHIEro KOHTPOJSI yCIeBaeMOCTH U MPOMEKYTOYHOM
aTTecTaluu

@opMBbI KOHTPOJISL TEKYIIHMX, HPOMEXKYTOUYHBIX U HUTOTOBBIX 3HAaHUH CTYJIEHTOB IIO
JTUCLUIUIMHE ONPEICIAIOTCS B COOTBETCTBUH C YY4EOHBIM IUIAaHOM 00pa30BaTeIbHON MPOrpaMMbI U
B COOTBETCTBUU ¢ AelicTByrommM [lonoxeHneM o 0anbHO - PEHTHHTOBOWM CHUCTEME OILICHKH
ycneBaeMocTH ctyaeHToB KbI'Y.

Ot oOyuaromuxcsi TpeOyeTcs MOcCelleHne 3aHATH, BBIOJIHEHUE J1a00paTOpHBIX padoT,
3HAKOMCTBO C PEKOMEHIOBAaHHOM TUTEpaTypoil.

[Ipu arrectanuu 0Oy4YarOIIMXCS OLEHUBACTCS KayecTBO pabOThl Ha 3aHATHSAX (YMEHHE
BECTU JIUCKYCCHIO, CIOCOOHOCTh YETKO U €MKO (OpPMYITUpOBaTH CBOU MBICIIH), YpPOBEHBb
MOATOTOBKH K CAMOCTOSITENIbHON JEATEIbHOCTH, Ka4eCTBO BBHIMOJIHEHUS 3aJaHUil (IIpe3eHTaluid,
JIOKJIJIOB, BBITIOJIHEHHE TA0OPATOPHBIX paboT U IIp.).

Mexanuka. MoJieky/JasipHast pU3MKAa U TEPMOAMHAMUKA
Bomnpoce! pis1 1 KOJLIOKBHYMA.

1. Cucrema orcuera. IlyTh, mepemenienne, CKOpoOCTb, YCKOPEHUE MPH PaBHOIEPEMEHHOM
MPSMOJUHEIHOM JIBI>KECHUU.

2. KunHemaTuka BpallaTe€IbHOTO ABWKEHHUSA. YTOJ MOBOPOTA, YIjoBas CKOPOCTb, YIJIOBOE

YCKOPEHHE U UX CBS3b C JMHEHHBIMU XapaKTePUCTUKAMM.

Jlunamuka MaTepuanbHOi Touku. [loHaTHE Macchl, cuiibl. 3akoHbI HhloTOHA.

Cunbl B MeXaHHKe (CUJIa TPEHHUS, TSHXKECTH, YIPYTOCTH).

3axoH BecemupHoro tsarorenus. Kocmuyeckue CKOpOCTH.

kW
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10.
11.
12.
13.
14.
15.

16.
17.

18.
19.
20.
21.
22.
23.

24.
25.

26.

27.
28.
29.
30.
31.
32.

33.
34.
35.

36.
37.
38.
39.

40.
. BuyTpenHnss sHeprus peanbHoro rasa. Cxmxkenue razo. Oddexr xoyns — Tomcona.

41

[TonsaTne 3amkHyTOM cucTeMbl. MMIyslbCc MarepualbHOM TOYKU, MEXAHUYECKOW CUCTEMBI.
3aKOH COXpaHEHUs UMITYJIbCA.

Paborta. Momnocts. KI1/]. Kunetnueckast u nmoteHIanbHasi SJHEPTUU. 3aKOH COXPaHEHUS
JHEPIHUH.

MowmeHT cuibl. MOMEHT uMItysibca. 3aKOH COXPaHEHHsI MOMEHTa UMITyJIbCa.

OcHOBHOE ypaBHEHUE IMHAMUKH BpaIllaTeIbHOrO ABMKEHUS.. MOMEHT UHEPLIUU.

Mowment nnepuuu. Teopema Illrerinepa. I mpockonsl.

Kunernueckas sneprust Bpauienus. Pabora, coBepiiaemast mpu BpallleHUH Tena.

HCO. Cunbl unepum.

[Ipunuun otHocuTenbHOoCTH ["anunes. [IpeodbpazoBanus [anues.

[Tocrynarer CTO. IIpeobpazoBanus JlopeHia st KOOPAWHAT U BPEMEHU U UX CIICICTBHS.
OCHOBHOI 3aKOH PENSATUBUCTCKON TMHAMUKHU. 3aKOH B3aMMOCBSI3U MACChl U SHEPTHH.

Bonpocs! 111 2 KOJIOKBHYMA.

CpoiicTBa xuAKocTel u ra3oB. [mapocraTtmueckoe naBieHue. 3akoHbl Ilackans,
Apxumena. Y cinoBus IJIaBaHUS TEIL.

CranmoHapHoe TEYE€HHE WJICAIbHOM XUAKOCTH. YpaBHeHUEe bepHynnu u cineactBus u3
HEro.

Bsi3kocTs. JlamunapHoe u TypOyieHTHOE TeueHue )xuakoctu. Yucio Pelinonbaca.
Onpenenenue Ba3koctu metoaoM CTokca.

Omnpenenenne Bs3koctu MetooMm Ilyaseins.

Mexanudeckne KojaeOaHusi U UX XapaKTePUCTUKH.

INapmonnueckuii ocuusTop. [IpyKuHHBIN, GU3NYECKUil 1 MaTEMaTHYECKUI MAsITHUKH.
VYrupyrue BoJIHBL. YpaBHEHHE Oeryiieid BOJHBI. 3eMJICTPSICEHUS: TPUYHHBI, MTOCIIEICTBHS,
MIPOTHO3.

Nurepdepentius BoaH. Ctosiune BOTHBL. 3BYK, HHPPA3BYK, YIbTPA3BYK.

CrarucTuueckuii M TEPMOJMHAMHUYECKHI METOJbl HCCIENIOBAHUS CHUCTEMBl MHOTHX
yactull. OcHoBHbI€ nonoxkeHuss MKT crpoenus Bemiectna.

[Tonsitue moma BemjectBa. KommyecTBo BemiecTBa. ModispHas Macca, macca OJHOM
YaCTHILIBI.

Wneanbusiii ra3z. OcnoBHoe ypaBHenue MKT uneanbHoro rasa.

VYpaBHEHHE COCTOSIHUS UAEAIBHOTO rasza. Mzonpoueccsl.

3akoH MakcBeiia 0 pacpeeseHuy MOJIEKYJI HI€aIbHOTO Ta3a 0 CKOPOCTSIM.
bapomerpuueckas popmyna. Pacnpenenenne bonbiimana.

Judbdysus. 3akon Guka. Kospduuuent nuddys3un.

TennonpoBoanocTh. 3akoH Pypre. KoadhuumueHT TermmonpoBoIHOCTH.

BsizkocTh. YpaBuenue Hototona. KoadduimeHT BI3kocTH.

Bomnpoce! 1i1s1 3 KOJLUIOKBHYMA.

[TepBoe Hayano TepmonuHaMuku. BHyTpenHss sneprus. Pabora B TepMOAMHAMUKE.
TennoemkocTs ra3oB. YpaBHeHue Maiiepa.

Yucno creneneid cBoOonapl. 3akoH bonbliMaHa 0 paBHOMEPHOM pacHpeesieHUd SHEPruu
IO CTETEHSIM CBOOOIBI.

[Ipumenenne nepBoro Havajga TEPMOJMHAMUKH K U30IPOLIECCaM.

Anmnabatudeckuii mporecc. Ypasaenue [lyaccona.

OO6paTtumbie U HEOOpaTUMBIE Mpollecchl. DHTponus. Bropoe Hauano TepMoAMHAMUKH.
Termnoseie nBurarenu. Lukn Kapno. KIIJ[ tennosoii mammHbl. OXxpaHa OKpyKarolien
CpEIbl.

Peanbueble ra3el. YpaBHenue Ban-nep-Baanbsca. 30TepMbl peanbHOro rasa.
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42. SlpneHuss Ha TpaHULE S>KUAKOCTb U TBepaoe Teno. KpaeBol yroin cmaduMBaHUS.
IToBepxHOCTHOE HaTshKeHUE. [I0BEpPXHOCTHO-aKTUBHBIE BEILIECTBA.

43. Ucnapenue, miaBiaeHue, cyonumanus. Jluarpamma cocrosinusi. TpoitHas TOUuka.

44. JlaBneHue 1o U30THYTON OBEPXHOCTHIO )KUAKOCTH. KanwiispHble sBIEHUS.

45. Teepabie Tena. AMop(dHBIE U KpUCTAILTHUECKHE Tena. [lonuMepsl 1 oKpysKaromias cpea.

46. Tunsl KPUCTAIUIMUECKUX TBEP/BIX TEI.

47. ledexTsl B KpuCTAILIaX.

48. TennmoeMKOCTh TBEpABIX Teil. 3aKkoH Jrononra u Iltu.
49.®a30BbIe NEPEXO/IbI MEXKTy arperaTHBIMU COCTOSIHUSIMU BellecTBa. Da3oBbie EPEX0/Ib
IIEPBOT0 U BTOPOTO POJa.

DJIEKTPHYeCTBO U MAarHeTHU3M ,0IITHKA, ATOMHas U siiepHasi pusmnka (2 cemectp).
Bonpocsl 1 ko10KkBHYMA.

1.3aKoH coxpaHeHHs dIIEKTpUUYEcKoro 3apsiaa. 3akoH Kyona.

2. HanpsixkeHHOCTB anekTpuueckoro noss. [punnun cynepnosunuu. [lone nunons.

3. TIloTok u HUpKyIALUs MEKTpocTaThuyeckoro nosus. Teopema [aycca.

5. Pabota anextpoctaruyeckoro nojis. [loTeHman u ero cBsA3b ¢ HANPSKEHHOCTHIO.

6. TlpoBOomHUMKM W NUPJIEKTPUKH B dJeKTpocTatmueckoMm Tmonie. Konmencaropsl. EmMkocTh
KOHJICHCATOPOB.

7. DHeprus B3aMMOJECHCTBUS JIEKTPUUYECKUX 3apsioB. DHEPIrUsl YEAMHEHHOIO IPOBOJHUKA,
KOHJIEHCATOopa, 3JIEKTPUYECKOT0 MOJIs.

8. Dnexrpuuecknii Tok. Cuna Toka. Ctoponnue cuibl. IJ1C. 3akon Oma 11 ydacTka 1enu u
JUISl 3aMKHYTOM LIEMH, COZIEP KAIero MICTOYHUK TOKA.

9. 3akon Owma u [Ixoyns-JIenna B uHTErpagbHoi 1 nuddepeHnnanbHol popMmax.

10. CompoTruBieHre NPOBOAHUKOB W HMX COEAMHEHUS. 3aBHCHUMOCTh OT TEMIIEpaTyphl.
CBepXIpoBOAUMOCTb.

11. ITIpoBoguMOCTh B MeTauIax. TepMOATEKTPOHHAS SMUCCHSI. SJIEKTPOBAKYYMHBIHN JHO/.

12. IIpaBuna Kupxroda. PaBHOBeCHBIN MOCT YHHCTOHA.

13. IIpoBomummocth B moiaynpoBogHukax. CoOCTBeHHass W TPHUMECHAsT TMPOBOIUMOCTD.
[TomynpoBOAHUKOBBIN AUOI.

15. Daexrponus. [IpoBoaumocTs B anekTponuTax. 3akoH dapanest.

16. MaruautHoe niosie. 3akoH buo-Caapa-Jlaruiaca.

17. B3aumoeiicTBre mapajIeIbHBIX TOKOB. 3aKOH AMIiepa.

18. /IBuxkeHue 3apsHKeHHBIX YacTull B MarHuTHOM noiie. Cuna Jlopenna.

19. DnexrpomarautHas nHAYKIK. 3akoH Dapanes. [Ipasuno Jlenma.

22. Marneruku. Jlua-, mapa-, peppomaraeruku. [‘unoreza Ammnepa.

23. UuaykTuBHOCTB. DHEeprus MarHuTHOro noist. Camounaykius. Tpancdopmatop.

24. [lepemennslil Tok. 3akoH OMa A7l IEPEMEHHOTO TOKA.

25. PeakTuBHOE conpoTuBieHHE. MOITHOCTD B IIEMH MEPEMEHHOTO TOKA.

26. Konebarenbublil KOHTYp. CBOOOIHBIE TapMOHUYECKHE KoseOaHus B KOHType. Dopmyna
ToMmcoHa.

27. KoneOaTenbHbIil KOHTYp C aKTUBHBIM COIIPOTHBIICEHHUEM. 3aTyXalolIue KoJleOaHusl.

28. BeinyxaeHHbIe KoneOanus. SIBlIeHre 2EKTPUUECKOTO Pe30HAaHCa.

29. DnekTpoMarHuTHbIe BOJIHbL. Bekrop YMoBa — IloiiTuHra.

30. [IIkana DneKTpoMarHuTHEIX BOJIH. CBOICTBA 21EKTPOMArHUTHBIX BOJIH.

Bonpocsl 2 KO/LIOKBHYMA.

1. OcHOBHBIC 3aKOHBI FCOMCTpH‘{CCKOf/'I OIITHKH.
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17.
18.

19.
20.

21

23.
24.
25.

26.
27.
28.
29.
30.

31.

32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

Ontuueckue npubopsl. Jluaza. Popmyrna ToHKoW nuH3BL [locTpoeHne u300pakeHuil B
TOHKOH JIMH3E.

®ortomerpust. OCHOBHBIE (POTOMETPUUECKUE BEIINIHUHBL.

Wntepdepennust cBera. YCIOBUS MaKCHMyMa W MHUHUMyMa HHTEpP(EpPEHLUU CBeETa.
[Tpumenenne nHTEPHEPEHINN.

MeTonbl TOTy4eHUsI KOTEPEHTHBIX CBETOBBIX BOJIH.

WuTepdepeniys cBeta B TOHKUX TUIeHKaX. [1010CH paBHOTO HaKJIOHA.

WuTepdepenius ceera B TOHKUX TuieHKax. [lomocer paBHO#t TommmHe (Koibia Herorona)
Pacuer nHTEpPEPESHINMOHHON KAPTHHBI OT IBYX NCTOUHUKOB.

Hudpaxmus cera. [Ipunnun [toiirenca - @penens. Metoz 3ou Openensi.

. Audpaxumst @penens Ha KPyrioM OTBEPCTUH U HETIPO3PAYHOM JIUCKE.

. Audpakuus ceera. dudpakaus Opaynrodepa Ha ool menu. JudpakuonHas pemerka

.. dudpakuus Ha kpucramiax. @opmyna Bynbda — bperros.

. l'onmorpadwus.

. ucniepcus cBeta. DIEKTPOHHAs TEOPUs AUCIIEPCUH.

. Mucnepcus ceera. Bunpl ciektpoB u3inydeHus. KauecTBEHHBIN M KOJMYECTBEHHBIN aHAJINS.

. [lornomenue cBera. 3akoH byrepa. ChoexkTpbl H3JIydeHHsS U TMOIJIOLIEHUS KaK METOJ]

OTpaXaTeJIbHOM CIOCOOHOCTH MOYB, IMAarHOCTUKA 3arpsI3HEHHBIX HE(PTHIO MOYB.
[Tonsapuzanus cBera. Buasl nonsgpusanuu. 3akoH Mantoca.

[Tonspuzanusa cBeTa NpU OTPAKEHUH W IPEIOMIIECHWH HA TPAHMUIE JIBYX JUNIEKTPHUKOB.
3akoH bprocrepa.

SIBnenue nBoitHOro sMydenpenomieHus. [IpuOopsl 11 moayyeHus, MOISIPU30BaHHOTO CBETA.
OnTrnueckn akTUBHBIE BenecTBa. CaxapuMeTpsl.

. UckyccTtBennas ontudeckas anuzorponus. Iddext Keppa.
22.

XapakTepuCTUKH TEIUIOBOTrO m3nmydeHus. 3akoH Kupxroda. 3akonsl Credana — bonpimana
u cMelleHus Buna.

®opmyinsl Panest — Jxxunca, Buna u [1nanka.

Onruyeckas TUPOMETPUSL.

3akoHbsl (orodddekra. VYpaBHenue OiHmTerHa A hoTodddekra. [Ipumenenue
dhoTtorddexra.

Macca u ummnyisc ¢poTtoHa. /laBneHue crera.

Dddext KomnroHna.

3aKOHOMEPHOCTH B aTOMHBIX CrieKTpax. JInHeiuaTelii CriekTp atomMa BOJIOpo/a.

Crpoenue atoma. OnbiTel Pesepdopra o paccesnuro anbda - 4acTHII.

[Toctynatel Bopa. DkcnepuMeHTanbHOE [10Ka3aTelNbCTBO AMCKPETHOCTH SHEPTrEeTHUECKUX
ypoBHe# atoMa (onbITel @panka u ['epria).

DnemMeHTapHasi TeOpHs aToMa Bojiopoja o bopy

Bonpocsl 3 ko10KkBHYyMA.
I'unioreza ne-bpoitnsa. BoiaHoBbie cBoiicTBa BemlecTBa. COOTHOIIEHHWE HEONPEIETCHHOCTEH
JUISL KOOPAMHAT U UMITYJIbCOB.
BonnoBas gynkuus u ee craructuueckuii cMmbicit. Obmiee ypasuenue [llpenunrepa.
CnuH snekrpona. Kpantossie uncina. [Ipunnun [Taymnu.
Ilepuonuueckas cucrema snementoB [[.M1.Mennaeneena.
Pentrenosckoe n3nyuyenue. 3akon Mosznu.
[Ipupona XuMHUUECKOM CBSI3U B MOJIEKYJIaX.
CnoHTaHHOE U BBIHYKJIEHHOE u3nyudeHue. Jlazepsl.
[ToHsiTHE 30HHOW TEOPUH TBEPAOTO TENA.
Pa3mep, cocras u 3apsi aTOMHOrO sipa.
JledekT Macchl ¥ SHEPTHsl CBSI3M siiep. SlAepHbIe CHIIBI M UX CBOMCTBA.
PannoakTtuBHOE M3IIydyeHHE U €r0 BUJIBI.
buonoruueckoe neicTBUE pagMOAKTUBHBIX U3TYYEHUH. 3aluTa OT pagualiu.
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44. PamnoakTUBHBIE dJIeMEeHTHL. [IpuMeHeHne paaroakTHBHBIX U30TOIIOB.

45. KoHTposib  paJlioaKTUBHOTO 3arps3HEHUS OKpYyKawomied cpensl. [Ipobiema THKBUAALUU
pPaTMOaKTUBHBIX OTXOOB.

46. 3akoH paauoakTUBHOTO pacnaja. [IpaBuna cmemnieHus.

47. SInepHble peakuy U UX OCHOBHBIE TUIIBI.

48. SlnepHble peakiuu Mo IeHCTBHEM HEUTpOHOB. LlenHas peakius neneHus.

49. SnepHas sHepreTuka. TepMmosiiepHbIe PEAKIIIH.

50. Knaccel 351ieMeHTapHbIX YaCTHUIl U BUIBI UX B3aUMOJICHCTBHIA.

51. Metonpl HaOMIOACHUS W PETUCTPAIMM DJEMEHTApHBIX YacTUI] W  PaJAUOAKTHBHBIX
M3JIy4eHUH. PerucTpaiuOHHbIE CUETYUKH.

52. Meronpl HaOMIOACHHUS U PETUCTPALUU DJIEMEHTAPHBIX YACTHL M PaJuOaKTHUBHBIX
n3iy4eHul. TpeKoBbIe 1ETEKTOPBI.

Tunwvl mecmogwvix 3a0anui

PaBHOMEpHOE BIKEHHE 110 OKPYKHOCTH OTIPEEIISIETCS] YCIOBHEM
a, =0,a,=0
a, =0,a, =const
a, =const,a, =0
a, =const,a, #0
3aBHCHMOCTB ITyTH OT BPEMEHH IS TIPSIMOJIMHEWHO JABIKYILETOCS Tella UMEET B[

S =2t +3t> ( Bce Bemmuunsl gansl B CH). Yekoperue Tena uepes 2 cek OyzneT paBHO [M/c¢” |
6
38
30
24
MarepHaibHas TOUKa BpaIIaeTcsl paBHO3aMeIEHHO MO OKPYKHOCTH TIPOTHB 4acOBOi

CTpeJKHU. YCKOpPEHHE MPHU 3TOM HampaBiIeHO BAOJIb
1 2

1
2
3
4
3aBUCUMOCTB yIJjia IOBOPOTAa OT BPEMEHHU JIJIsl BPALLAIOLIETOCs TEJNa UMEET BUJL
@=4+2t +2t°(Bce Benmuunsl nanbl B CU). Paguyc Bpamienus Tena 10 cm. HopmanbsHoe
YCKOpEHHE K KOHILY BTOPOM CEKyH/Ibl paBHO [M/c” |
10
16

100
1000
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IIpu yBenuueHuu B 4 pa3a Macchl TeJla, CKOJB3SIIEro 10 TOPU30HTAIBLHON TOBEPXHOCTH, CUIIA

TPEHUS

yBEIUUUTCS B 4 pasza
yBenuuuTcs B 16 pas
YMEHBIINUTCS B 4 pa3a
yMeHbIINTCS B 16 pa3

6. Ilpu yBennueHUM Macchl OJHOIO U3 TN B 4 pa3a U YBEJIMYEHUU PACCTOSHUS MEX]Ly HUMU B 2
pasa cuia TAroTeHUs

3aBUCUMOCTb UMITYJIbCA OT BPEMEHH IS NIPSMOJIMHENHO ABMKYIIETOCs Teja MpecTaBieHa

YBEJIMUYUTCS B 2 pasza
yBEJIUUUTCS B 4 pasza
YMEHBIINTCS B 2 pa3a
HE U3MEHUTCS

Ha rpaduke.

3aBUCUMOCTb PaBHOACHCTBYIONIEH CUJIbI OT BPEMEHU UMEET BU/T

F 1

P

W

F 1

t

5
rd

W
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10.

11

12.

13.

14.

VpaBHeHHe JABHUXXCHUA TCJ1a 110 HAKJIOHHOU IJIOCKOCTH UMEET BU/
F +mgsina— pmgcosa =0.

%
I[aHHOC TCJIO IBMKETCA 110 IIJIOCKOCTH N

PaBHOMEPHO BHU3
PaBHOMEPHO BBEPX
PaBHOYCKOPEHHO BHU3
PaBHOYCKOPEHHO BBEPX

Jl1st abCOIOTHO HEYNPYTOro yAapa BBITOIHIETCS
TOJIBKO 3aKOH COXPaHEHUSI UMITYJIbCa
TOJIBKO 3aKOH COXPaHEHHS KHHETUYECKON YHEPTUHN
3aKOHBI COXPAHECHUS UMITYJIbCA U KHHETHYECKOW SHEPTHH
HE BBITIOJIHSIOTCS 3aKOHBI COXPAHEHUSI UMITYJIbCA U KUHETHYECKON SHEPT U

Kunernueckas sHeprust Tena npu yBeJIUYEHUN CKOPOCTH Tena B 4 pasza
YBEJIMUYUTCS B 2 pasza
yBeIU4uTCsA B 4 pasza
YBEINYUTCS B § pa3
yBenuuuTcs B 16 pas

. [loTennmanpHas SHEpTUs MPY>KUHBI KecTKOCThI0 80 H/M cxxaToit Ha 5 cm Oynet paBHa [ x|

40
0,01
0,1
400

OcHOBHOE ypaBHEHHE TUHAMHUKHU BpaIaTeIbHOTO JBIKCHUS TBEPIOTO TEIa UMEET BUJT
M=J-¢
L=J o
M=J w
L=[r-p]
MoMeHT WHepIUH AUCKa OTHOCUTEILHO OCH , TPOXOIAIIEH KacaTelIbHO K €0 MOBEPXHOCTH
yepes KOHEI[ paauyca, paBeH

Vjgmk’
Vg mR’
Yyme?
13/ R

20

MoMeHT HUMITYJIbCa OTHOCHUTCIIBHO HEIOABMKHOM OCH U3MEHSIETCS I10 3aKOHYL = at2 .
Yxkaxure rpa(bm(, MMpaBUJIBHO 0Tpa>1<a10mp1171 3aBUCUMOCTBb OT BPEMCHH BCIIMYNHBI MOMCHTA
CHJI, HeﬁCTBYIOLHHX Ha TCJI0
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M
M

W

W

M MA

t t
15. CrutonrHOM U MONBIA MUIUHAPHI, HUMEIOINE OJIMHAKOBBIE MACcChl U PAINYChI, BKaTHIBAIOTCS 0€3

MPOCKaTb3bIBaHMS Ha TOPKY. Ecin HadampHbIE CKOPOCTH TN OJJUHAKOBHI, TO
BBIIIIE TIOJTHUMETCS TOJIBIN I1ap
o0a Tena MOTHUMYTCS Ha OJIHY U TY K€ BBICOTY

BBIIII€ MOJHUMETCS CIUIOIIHON IIUITUHIP
16. [Ipu yBenu4eHnn yriioBOM CKOPOCTH BpallleHUs I1apa B 3 pa3a, ero KHHETHIeCcKasi SHEPrus
yBeJIMYUTCS B 9 pa3
YMEHBIIUTCA B 9 pa3
HE U3MEHUTCS
yBEJIMUYUTCS B 3 pasza

17. Cuibl uHEpIMH 00YCIIOBIICHBI
B3aMMOJICHCTBUEM TE B CUCTEME OTCUYETA
YCKOPEHHBIM JIBIDKEHHEM CHCTEMbI OTCUETa
YCKOPEHHBIM JBMKCHHEM TeJ B CUCTEME OTCUeTa
PaBHOMEPHBIM MPSIMOJUHEHHBIM JIBHKCHHEM CHUCTEMBbI OTCUETA
18. Ha nBuymuecs Tejia BO Bpallatoueicsi CUCTEME OTcUeTa JeCTBYET
TOJIBKO IICHTPOOCIKHAS CHUITa
ToJIbKO crita Kopuonmca
1 neHTpoOexHas cuia, u criia Kopuonmca
19. Ilpu yBenuueHUH 4acTOThI BpallleHHUs CUCTEeMBbI oTcyeTa B 4 paza cuia Kopuomuca
yBeIUuuBaeTcs B 16 pa3
yBEIUYMBaEeTCs B 4 pasza
yMeHblIaeTcs B 4 pasza
HE U3MEHSETCS
20. YcnoBue miiaBaHus Tela B )KUJKOCTH ONpPeNesieTcs
00BEMOM Tela
Maccoii Tena
(dhopMoit u Maccoii Tena
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COOTHOILIEHUEM IUIOTHOCTEN TEJIa U KUIKOCTH
21. YpaBHeHHE HEPA3PBIBHOCTH JIJISI HECKUMAEMOM JKUJIKOCTH UMEET BUJI

S
— = const
v
2
1))
P+ P = const

S -v =const
2

P+pgh+’ou

= const

22. Ilpu nepexojie BOJbI U3 OJHOU TPyObI B APYTYIO, AMAMETP KOTOPOil B 2 pa3a MEHbIIIE,
CKOpPOCTb T€UECHHUS
yMeHbIIIaeTcs B 2 pasa
yMeHblaeTcs B 4 pasa
yBeJIMUMBaeTCs B 2 pa3a
yBeIMuMBaeTcs B 4 pasa
23. Ilpu yBenuYeHUH MaccChl rpy3a MPYKMHHOTO MasiTHUKA B 4 pa3a, epuo.
yMeHblaeTcs B 4 pasa
YMEHBIIIAETCS B 2 pas3a
yBeIM4YUBaeTcs B 4 paza
YBEIIMUMBAETCS B 2 pa3a
24. MakcumanpHasi CKOPOCTh TaPMOHUYECKUX KOJIeOaHU paBHa

[Ac)
2
407
4]
2
[’
25. Ilpu yBenuueHUM 4acTOTHI KOieOaHUii B 2 pa3a MOJIHAS SHEPTUsl MaTEPHAIbHON TOYKH,
COBepIIaroIIel rapMOHUYECKHE KojeOaHus
yMEHbIIIaeTcs B 4 pasza
yMEeHbIIIaeTcs B 2 pasza
yBenuuuBaeTcs B 4 pasza
yBeJIMYUBaAETCs B 2 pasza
26. OCHOBHBIM CBOWMCTBOM BOJIH SIBJISIETCS
MepeHoc yacTul 0e3 nmepeHoca sHepruu
MEepPEeHOC HEePTruu 6e3 mepeHoca YacTHIl

MEePEHOC, KaK YacTHll, TaK U SHEPTUu
27. CBs3b MEXKIYy JUIMHON BOJIHBI U CKOPOCTBIO €€ pacpoCTpaHEHUs BeIpaxkaeTcs (Ghopmynoi

A=v-v
A=0v-T
i=2
T
A=2vv
28. PaccTosiHUEe MEX/Ty COCETHUMH y3JIaMH CTOSYEH BOJHBI PaBHO

A

4

A

A

2

24
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29. CBA3b MEXK/y SHEPrUe U UMITYJIbCOM PEIATUBUCTCKON YaCTULIBI UMEET BUJ

E=\m’c" + pzc2

E=pc
E=\m’c*+ p’c®
E=po
30. OCHOBHOM 3aKOH PEISTUBUCTCKON TMHAMUKU UMEET BU/T
- -
F=mja
N
;, _ d myv
dt \J1-v*/c?
5

;, _ dm, v

dt

5

> my U
F=—9"__

1-0?/c?

31. Macca aBuKyIIeics YaCTHIIbI BBOE OOJIbIIIE MACCHI TOKOSI PU CKOPOCTH YaCTUIIBI paBHOM
3
—c
2
3
—c
4
V3
—c
2

c

32. Ecnu oiuH U3 IBYX TOYCYHBIX 3apsA0B YBEIIUUUTH B 2 pa3a, 4TOOBI CHJIa KyJIOHOBCKOTO
B3aMMO/ICHCTBUS OCTANACh TOCTOSIHHOM, PacCTOSTHIE MEXKy HUMU HaJl0
YBEJIMYUTH B 2 pasza
YMEHBIINTH B 2 pa3a
YBEJIMYUTH B V2 pasa

YMEHBIINUTH B V2 paza
33. HanpsikeHHOCTB 3J€KTPUYECKOr0 MOJIsl U3MEPSIOT € IIOMOIIBIO IIPOOHOTO0 3apsina ¢, . Ecin

BCIIMYNHY HpO6HOFO 3apsAga YMCHBUIWTH B pa3, TO MOAYJIb HAIIPSAXKCHHOCTHU U3MEPIAEMOI'0
I10J14

HC U3MCHUTCA

YBCIIMYHUTCA B NN pa3

YMCHBIIUTCA B 11 pa3

YBCIIUYUTCA B I’l2 pas

34, Fpa(bm( 3aBUCHUMOCTH HAIIPSHKCHHOCTHU E QJICKTPOCTATHYCCKOT'O TT0JIA ABYX 3apPsKCHHBIX

MJIOCKOCTEM C OI[PIH&KOBOIZ HOBGpXHOCTHOfI IIJIOTHOCTBIO HAa paCCTOSAHHUHN d ApYyr OT Apyra
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35.Ha PUCYHKC ITOKa3aHO HAIIPABJICHUC E HAIPSZKCHHOCTH 3JICKTPHUYCCKOT'O IOJIA ABYX PABHBIX

110 MOJYJIFO TOUYCYHBIX 3apsA/IOB ¢, U ¢, B TOYKE A, paBHoyz[aneHHoﬁ OT 3THUX 3apsa0B. 3HaKHu
9THX 3apAa0B 6yI[yT
._p
=

2
=
]
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g, >0, 9, <0
q,<0,9,>0
q,>0,9,>0
9, <0, g, <0

36. [loTok BexkTOpa HAIPSKEHHOCTH CKBO3b 3aMKHYTYIO IOBEPXHOCTb S, PABEH

37. Fpal[I/IeHT MMOTCHIHAJIA SJICKTPHUYCCKOI'O I10JI1 OTPULATCIIBHO SapHH(CHHOﬁ OECKOHEYHOH
IUIOCKOCTH B TOUKE A MMEeT HaIIpaBJICHUC

-G

A

N+

s

3w




1
2
3
4
38. EMKocTh Kax10ro koHaeHcaropa B 6arapee C =100n@ . O6mas eMKoCTh OaTapeu

KOHJIEHCATOPOB paBHa [n(D]

40
75
100
400
39. Ha pucyHke noka3aHa 3aBUCHMOCTb CHJIbI TOKA B IIPOBOJHUKE OT BpeMeHU. 3a BpeMs oT 10 ¢
110 20 ¢ yepe3 ceueHue 1o NpoOBOAHUKY MPOIIENT 3apsiT [KJz]

I
80

60

. \
\

5 20 15 20 25 30,

150
200
350
400
40. ConpoTHBIIEHHE yYacTKa LENu AB, IpeICTaBICHHOTO Ha PUCYHKE, T/Ie Kbl PE3UCTOP

R =30 Om, pasro [Ow]

R R
A R B
— [  —
R
1
| I |
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40
50
75
120
41. Jlamnouka BKJItOU€HA B ceTh ¢ HanpspkeHueM 200 B u nponyckaet Tok 0,5 A. 3a 2 yaca
JIAMITOYKA MOTPEOIISIET SHEPTUIO PABHYIO [ﬂofc]
200
10°
360-10°
720-10°
42. Bropoe npaBuio Kupxroga numeer Buj

> IR =0

ZIiRi = const
Y LR = ¢
i k
> IR =>I,R,
i k

43. Hanpsik€eHHOCTh MarHUTHOTO MOJIS B LIEHTPE KPYrOBOTO BUTKA pagnycoM 10cM, o KoTopoMy
TeueT ToK 1A, paBHa [A/Mm]
8
2
10
5

44. B aByx mapajuieibHbIX IPYT APYTY MPOBOJHUKAX TOK TE€UET B MIPOTHUBOMOIOKHBIX
HanpasiieHusx. [IpoBogHuku
MIPUTSITUBAIOTCS
OTTaJIKUBAIOTCA
HE B3aMMOJEHUCTBYIO JPYT C APYrOM
MMOBOPAYHMBAIOTCS B OJJHOM HaIPaBJICHUU

45. Ha pucynke n300paskeHbl CE€YeHHsI IBYX JUIMHHBIX apajuieIbHbIX IPOBOJIHUKOB C TOKAMH,
npuueM I, =21, . UaayKius pe3yabTUPYOLEro MarHUTHOTO T0JIsl paBHA HYJIK0 B HEKOTOPOH
TOYKE MHTEpBaja

00 o

31



46. Butok npoBojia HAXOUTCSI B MATHUTHOM T10J1€, IEPIICHAUKYJIIPHOM IIJIOCKOCTH BUTKA, U
CBOMMH KOHIIAMH 3aMKHYT Ha aMIiepMeTp. MaruutHas UHIyKLHs T10JIs1 MEHSIETCSA C TCUCHHEM
BpPEMEHU COTJIacHO rpaduky. AMIEpMeTp MOKAKET HATUYHE FIEKTPUIECKOTO TOKa B MOMEHT

BpEMEHU
B A
} —
1 2 3 4 ¢
| |
| |
I |
! |
| I
orO0molc
orl mo3c
or3mo4dc
or0ngo4dc

47. Ilpu yMeHbIIEHNH MarHUTHOW MHAYKIMHU B 3 paza o0beMHas MIOTHOCTh SHEPTMH MarHUTHOTO
TTOJISt
YBEJIMYUTCS B 3 pasza
YMEHBIINTCA B 3 pa3a
YMEHBIIUTCA B 9 pa3
yBeJIMUUTCS B 9 pa3

48. BemecTBo, o0anaromiee CIOHTAaHHON HAMAarHUYEHHOCTHIO B OTCYTCTBHUHU BHEITHETO
MAarduTHOTO IOJIS, 3TO
JAaMarHeTUK
rapamMarHeTuK
(dheppoMarueTux
JTUDJICKTPUK

49. Ha pucyHke npejcTaBiieHa NeTis ructepe3uca ¢peppoMmarHetrka. KospuuTuBHo cuie

COOTBCTCTBYIOT TOUKHU
iM

Om2
Oml
1u4
32



3ub
50. KonebarenbHbIi KOHTYP COCTOUT U3 KOHJIEHCATOpa 3IEKTPOEMKOCThI0 C 1 KaTyIIKU
UHIYKTUBHOCTBIO L. Eciiu 371€KTpOeMKOCTh KOHIEHCATOpa U UHAYKTUBHOCTb KaTyILIKH
YBEJIMYUIINCH B 3 pa3a, TO Iepruo]] CBOOOIHBIX JIEKTPOMArHUTHBIX KOJIEOaHUH B 3TOM
KOHTYpe
yBEJIUYUTCS B 3 pasza
yMEHbIINTCS B 3 pas3a
yBeIUYUTCS B 9 paza
HE U3MEHUTCS
51. K nocnenoBareabHO COEAMHEHHBIM PE3UCTOPY, KOHAECHCATOPY U KaTyIHKe MI0JIaHO

nepemenHoe Hanpsbkenue U. Eciin nageHune HanpspkeHus Ha pe3HCTope =08 , Ha

KaTyIlIKe UL =5B U KOHJIEHCATOpe Uc = ZB, to U paBHO [B ]

~N L W N

52. Ilo yuacTky 1ienu conpoTuBiieHneM R TedeT rnepeMeHHbI TOK, MEHSIONTUICS 110
rapMOHMYECKOMY 3aKOHY. ECIM yMEHBIINTH JEHCTBYIOIIEE HAIPsKEHUE B 2 pasa, a
CONPOTHUBIICHNE YBEINYNTH B 4 pa3a, TO MOITHOCTb HAa 3TOM Y4YacTKe

yMeHbIINUTCA B 16 pa3
YMEHBIINTCA B 4 pa3a
yBEJIMUUTCS B 4 pa3za
yBenIuuurcs B 16 pas
53. Ilonnas cuctema ypaBHeHHﬁ Makcgena Juisi 3JIeKTPOMArHUTHOTO MOJIsI UMEET BU/T

§Ed1_—j—ds

N
fHdl —j J+E s

S
§Bd§=q
S
ﬁ;dS:o

Cnenyromias cuctema ypaBHeHm“I

CIipaBCAJinBa AJId NMIEPEMCHHOI'O 3JICKTPOMArHuTHOT'O IMOJISA



B OTCYTCTBHEC 3apsAKCHHBIX TCJI U TOKOB IIPOBOJAUMOCTHU
IIpHU HAJIMYWHU 3apsOKCHHBIX TEJI U TOKOB IIPOBOJUMOCTHU

B OTCYTCTBHEC TOKOB IIPOBOJUMOCTHU
B OTCYTCTBHC 3apPAKCHHBIX TCJI

54. Jlyis 57€KTPOMarHiuTHBIX BOJIH XapaKTEPHO SIBJICHHE, KOTOPOE HE SIBJIIETCS OOIIUM CBOHMCTBOM

BOJTH JTIFO00# TTPUPOIBI
MpeJIoMIICHHE
MOJISIPU3ALIHS
TP PAKITHS
uHTEpPepeHus

55. B 251eKTpOMarHuTHOM BOJIHE, PACIIPOCTPAHSIFOIICHCS CO CKOPOCThIO U | MPOUCXOIAT

KoJICOaHHs BCKTOPOB HﬂprDKCHHOCTGfI QJICKTPHUYCCKOTO IT0JIA E U MarHuTHOTI'O ITOJIA H .

-> o -

Bekropsl £, H u U umMeror B3aUMHYIO OPHEHTAIUIO

Ei
Tomy ool

=T

Ty Y Nl vy
cl ci

-

I
cl cl <

=

o
o

Lo

-

Ny e M W

<l

56.JIyu AB mupenomisieTcss B TOYkKe B W wuIeT 1o

YBEIIMYUBACTCH, TO JIYY MMPCIOMIIACTCA 110 IIYyTU

A

n,

n,

ESNELONTE O R

nytu BC. Ecmm n, =const, a n,
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57. SIBneHue MOTHOTO BHYTPEHHETO OTPaKEHUsI HAOMIOIaeTCs IIPH YCIOBHH
n, >n,
n, <n,
n,=n,
n, <<n,
58. Paccrosinue OT mpeAMeTa 0 pacCeUBAIONICH JUH3BI 4 CMm, PACCTOSHHE OT JIMH3BI [0

n3o0pakeHus 2 cm. @OKyCHOE pacCTOSIHHE JIMH3BI PaBHO [ cm]

WA Blw =+

59. BonHBI CTPOTO ONMPEETICHHON U MOCTOSIHHOM YaCTOTHI — 3TO
KOTCPCHTHBIC BOJIHBI
MOHOXPOMATHUYCCKUEC BOJIHBI
TapMOHHUYCCKUE BOJIHBL
CTOAYNEC BOJIHBI

60. /IBe KorepeHTHbIE CBETOBbIE BOJIHBI ¢ A=500HM TPUXOIAT B HEKOTOPYIO TOUYKY MPOCTPAHCTBA

C pa3HOCThIO Xo0a 2,25 mkm. Pezynbrar unTepdepeHnu B 3Toi Touke Oyaet
max 5 nopsiaka
max 4 nopsiaka
min 5 mopsiaka
min 4 mopsiaka

61. [Ipoxoxas yepe3 TIICHKY, 3€TICHBIN CBET MPU YMEHBIICHHH TOJIIIUHBI TUIEHKH CTAHOBUTCS
KpacHBIM
HE U3MEHSICTCS
(hroneToBBIM
roJIyObIM

62. ludpaxius cBeTa— 3TO
HAJIOXKEHUE KOTCPEHTHBIX BOJH B IPOCTPAHCTBE
OrudaHue CBETOBBIMH BOJHAMU MPETSITCTBUIN
pa3IoKECHUE CBETA B CIICKTP
YIOPSIOYCHHUE KOJICOAHUI CBETOBOI'O BEKTOpa

63. Yucno mtpuxoB Ha 1 cm qudpakiIMOHHON PEIIETKH C MEpUOAoM | Mmrm paBHO
10
100
1000
10000

64. Z[I/ICHepCI/IH Ha3bIBACTCA HOpM&J’IBHOfI, €CJIn IIpH YMCHBIICHUN IJIMHBI BOJIHBI A TIOKa3arelb

MpECIOMIICHUSA
YBCIIMIUBACTCA
HC U3MCHACTCA
YMCHBIIACTCA

65. IHTEHCHBHOCTD CBCTAa, NPOLICANICTO YCPEC3 IMOJIAPU3ATOP U AHAJIU3ATOP 6yI[CT MaKCHMaHBHOﬁ,
35



€CJIM YT'OJI MCXKAY OCAMH IIOJIApU3aTOpPa M aHAIIM3aTOpa paBCH
OO
30°
45°
60°

66. Ecnu cBeT najgaer Ha rpaHully pa3zeiia ABYX JUAJIEKTPUKOB, TO
OTpa)KeHHBIfI u HpeJIDMJIeHHbeI JIYYHU YaCTUYHO ITOJIIPU30BaHbI
OTPa)KEHHBIN U IPEIOMIICHHBIN JIy4d HE NOJIAPU30BAHBI
OTPa)KEHHBIN U MPEIOMIICHHBIN JIy4H B3aUMHO IIEPIICHINUKYJIISIPHBI
OTpa)KeHHI)II\/JI u HpeJIDMJIeHHbeI JIYYHU IIJIOCKOIIOJIAPU30BAaHbI

67. Ilpu ABOMHOM JIy4enpesoMIeHUN
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIH JTyYH HE TOJISIPH30BAHBI
OOBIKHOBEHHBIN M HEOOBIKHOBEHHBIH JTyYH YaCTUYHO TMOJISIPU30BaHBI
OOBIKHOBEHHBIN M HEOOBIKHOBEHHBIH JTYYH TUIOCKOIOJIIPH30BAHBI B TTAPaJUIEIIbHBIX
TUIOCKOCTSIX
OOBIKHOBEHHBIN M HEOOBIKHOBEHHBIH JTYUH TIOCKOIOJISIPH30BaHBI BO
B3aMMHOIIEPIICHIUKYJIISIPHBIX TJIOCKOCTSIX.

68. BemecTBa, crmocoOHbIE TOBOPAYNBATH INIOCKOCTH TOJIIPU3AINH, SBIISIOTCS
OIITUYCCKHN aKTUBHBIMU
OIITUYCCKHN I/I3OTpOHHBIMI/I
ONTHYECKH aHU30TPOIHBIMU
ONTHYECKH HE aKTHBHBIMH

69. YuusepcanbHas Gpynkuus Kupxroda nis TemnoBoro u3ydeHus paBHa
CIEKTPaJIbHOM MOTrIOMATEIFHOM CIIOCOOHOCTH YEPHOTO TEIa,
CHEKTPaIbHOM MOrIOMATEILHON CITIOCOOHOCTH CEPOTo Tela,
CHEKTPAJIBLHON IIIOTHOCTH SHEPreTHUYEeCKON CBETUMOCTH YEPHOTO TeJa,
CHEKTPAJIBLHON MIOTHOCTH SHEPreTUUECKON CBETUMOCTH CEPOro Teja

70. Ha pucyHke Mmoka3aHa KpHBash 3aBHCHUMOCTH CHEKTPaJbHOM IUIOTHOCTH SHEPreTHYECKON
CBETUMOCTH abCOTIOTHO YepHOro Tena oT aauHbl BoiaHbl ipu 8000K. Eciou Temmnepatypy Tena

yBenmuuuTh 10 16000 K, TO 1yiMHA BOJHBI COOTBETCTBYIONIAS MAaKCUMyMy HU3JIy4eHUs OyneT

paBHa [HM]
L, S000K
|
|
|
I
|
|
|
|
! it
400 4., HM
100
200
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600
800

71. YpaBuenue DitHmTeiina a1 GpoTorddexra BopaxkaeT 3aKOH COXPAHEHUS

HMITYJIbCa

SHEPIUu

MOMEHTAa UMITYJIbCa
JNIEKTPUYECKOrO 3apsja

72. 3aBUCHMOCTh MaKCHUMAaJIbHONH KHHETHYECKOW 3Hepruu (poTornekTpoHoB W OT 4YacTOTHI V

najaromux Ha GoTodneMeHT POTOHOB cooTBEeTCTBYeT rpaduk 1. Ecau nanueiit hoTodI€MEHT
3aMEHUThb JpyruM C Oosblield paboroil BbIxoga, TO Tpajuky W =f (v) Oyzner

COOTBETCTBOBATh

AW N~

73. Ha pucyHke NMpHUBEACHbI JIB€ BOJIbTAMIIEPHBIE XapaKTEPUCTUKU OAHOro QorodnemenTta. s

4aCToOT v IIagaroniux I/ISJ'Iy‘IeHI/Iﬁ u OCBCIHGHHOCTeﬁ E CIIpaBCIJINBO

}'\J

b

v, =v,, E <E,
v, =v,, E >E,
v, >v,, E >E,
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v, <v,, E <E,

74. JlaBneHue cBeTa Ha YEPHYIO IIOBEPXHOCTh
B 2 pa3a MEHbIIIE, YEM Ha 3€pKaJIbHOU TOBEPXHOCTU
B 2 pa3a Oobllle, YeM Ha 3€PKaIbHOM OBEPXHOCTH
OJIMHAKOBO C JJaBJICHUEM Ha 3€pKajbHON IIOBEPXHOCTH
B 4 paza OoJblle, 4eM Ha 3epKaJIbHON IIOBEPXHOCTH

75. llpu >¢pdexre KommroHa ais mamaromero M3IydeHUs JUIMHON BOJNIHBI A W PACCEIHHOTO

M3JIy4eHus1 A' CIpaBeUIMBO

A>A

A'>A

A=A

A'>>A

76. Ha pucyHke n300pakeHbl cTallMOHAapHbIE OPOUTHI aTOMa BOJIOpO/Ia coryiacHo Mozenu bopa, a

TaK)K€ YCIOBHO H300pakKeHbI MEpPeXOJbl AJIEKTPOHA C OJHOW CTallMOHApHOW OpOWUTHI Ha
IpPYTYIO, COIPOBOXKJAIOUIUECS W3JyYeHHUEM KBaHTa OHHEPruv. MakcHUMallbHOH YacToTe

M3JIy4eHus B cepuu JlaliMaHa COOTBETCTBYET IEPEXO]L

n=1
n=2
n=a
n=5
n=4

Sn—>1n
Sn—2n
Sn—3n
2n—1n

77. Mexay TpeMsi HIKHUMHU ypPOBHSIMU SHEPrUH JJIEKTPOHA B aTOME€ BOJOPOJa MUHUMAJbHAs

qaCToTa IIorjiomacmMoro (I)O_TOHa COOTBCTCTBYCT IICPCXOAY

E=0
E-
E,
E,
E,— E;
Ei—E;
E,—E;3
Ei—E;3
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78. JlnuHbl BOJH e bpoiins [uid 31eKTpoHa, IPOTOHA U @ - YaCTULBl, JBIKYILIUXCS C OAHOM U

TOM Ke CKOPOCTBIO CBA3aHHBI COOTHOIICHUCM

A >, >4,
A <4, <4,

A >4, <4,
A =A,=2,

e

79. BeposTHOCTh OOHAPYKHUTH AIEKTPOH Ha YIaCTKE (a,b) OJHOMEPHOTO MOTEHUUAIBHOIO SIUKa

b
c 0OECKOHEYHO BBICOKMMH CTEHKaMU BBIYMCIIETCS 1o ¢opmyine W :ja)dx, re o -

a

IUIOTHOCTh BEPOSITHOCTH, ompenenseMas y - QyHkuued. Ecim w - dyHKUus umeer Bun,

. L L
yKa3aHHbIN Ha PUCYHKE, TO BEPOSITHOCTh OOHAPYKUTh JIEKTPOH Ha y4acTKe 3 <x< 2 paBHa

W= = = =
[ | | o|°°

b2
w2
o

80. Yactp HUCXOJHBIX paJUOAKTHUBHBIX AJACP pacHnaJarolmiuXxCsa 3a BpEMs paBHOC JABYM II€pHOoaaM

Iojrypaciazaa, paBHa
3

D= A== K]

81. B pesynbrate S - pacmajga sapa ¢ IMOPSAAKOBBIM HOMEpoM Z, o0pa3yercsi 3JIEeMEHT C

NMOpAAKOBBIM HOMEPOM B Ta6J'II/ILIe MeHnpeneeBa

7Z+2
Z+1
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82.

AN U & W \9)

o0

10
11
12
13
14
15
16

17
18
19
20
21
22
23

24
25

26
27

Z-1
Z-2
Slnpo u3oTOma ypaHa sU TIOC/E HECKOJBKMX PajlMOAKTHBHBIX PACIaoB IPEBpAIacTCs B

A7PO U30TONA 4, U B pe3yibTate

OJIHOTO ¢ W JBYX [ pacnanoB
OJIHOTO ¢ W OJAHOTO [ pacnazoB
IBYX @ W JIByX [ pacmasioB
TaKo€ MPEBPALICHUE HEBO3MOXKHO

Bonpockl Ha 3a4eT
Mexanuka 1 MoJsiekyJasapuas duzuka (1 cemecrtp)

Cucrema orcuera. IlyTp, mepemenieHue, CKOpPOCTb, YCKOpPEHHE IIpH PAaBHONEPEMEHHOM
MPSIMOJTMHEHHOM JIBHDKCHHH.

KunemaTnka BpamaTesnbHOro0 JBMKEHHUSA. YTOJI IIOBOPOTA, YIJOBas CKOPOCThb, YIJIOBOE
YCKOpPEHHUE U UX CBS3b C TUHEHHBIMHU XapaKTePUCTUKAMHU.

Jlnnamuka matepuasibHOM ToukH. [IoHsTHE Maccsl, cuibl. 3akoHbl HbroTOHA.

Cuitbl B MexaHUKe (CHJIa TPEHUS, TSHKECTH, YIPYTOCTH).

3akoH BecemupHoro tarorenus. KocMuueckue CKOpOCTH.

[TonsiTue 3aMKHYTON cHUCTEMBbI. MIMIyJIbC MaTepUaTbHOM TOYKH, MEXAHUYECKOW CHUCTEMBI.
3aKOH COXpaHEHUs UMITYJIbCA.

Pa6ora. Momnocte. KIIJI. KuHeTndeckass m moTeHIMambHAs SHEPTUHM. 3aKOH COXpaHEHUS
SHEPrUH.

MoMeHT cuiibl. MOMEHT UMITYJIbCA. 3aKOH COXPAHEHUS] MOMEHTA UMITYJIbCa.

OcHOBHOE ypaBHEHHE TMHAMHUKHU BPAIIaTEIbHOTO IBH>KEHUSI. MOMEHT HHEpLIUU.

MowmenTt unepuun. Teopema llteitHepa. I'upocKorbl.

Kunernueckas sneprust Bpauienus. Pabora, coBepiiaemas npu BpallleHUH Tena.

HCO. Cunpl unepuuu.

[Tpunnun otHOcuTenbHOCTH ["anmunes. [IpeoOpazopanus ["anmes.

[Toctynarer CTO. [IpeobOpazoBanus JIopeHIia Ajis KOOPAUHAT U BPEMEHH U UX CJICJICTBHSL.
OCHOBHOH 3aKOH PEISTUBUCTCKON TMHAMUKHU. 3aKOH B3aUMOCBSI3U MacChl U SHEPIUHU.
CpoiicTBa xuaKocTel U ra3oB. ['mapocratnueckoe naBieHue. 3akoHbl [lackans, Apxumena.
VYcnoBus naBaHus Te.

CraunoHapHOE TeUEHHE UJIeaIbHOM )KUJKOCTU. Y paBHEeHUE bepHyun 1 caeACcTBUs U3 HETO.
BsizkocTs. JlamunapHoe u TypOyJeHTHOE TeueHue kuakoctu. Yucio Pelinonbaca.
Omnpenenenue Bs3koctu MeTooM CToKca.

Omnpenenenue Bs3koctu MetoioM Ilyaseiins.

Mexannyeckue KoeOaHus U UX XapaKTePUCTUKU.

I"apmonunueckuit ocrpusatop. IpyxunHbIi, Gusndyecknit 1 MaTeMaTHYeCKU MasiTHUKH.
Yopyrue BOJHBIL. YpaBHeHHE Oerymield BONHBL. 3eMIIETPSACEHHUS: MPUYUHBI, MOCIEACTBHUS,
IIPOTHO3.

Nurepdepentus BonH. CTosiune BONHBL. 3BYK, MH(DPa3BYK, yIbTPa3BYK.

CratucTuueckuii 1 TEPMOJUHAMUYECKUN METOJAbl HUCCIEAOBAHUSA CUCTEMbl MHOTMX YaCTHII.
OcHoBnble nonoxxeHust MKT cTpoenus BemiecTsa.

[Tonsitue mons BemectBa. KonnuectBo Bemectsa. MossipHas macca, Mmacca OJTHOM 4aCTHIIBI.
Wneanpheiii ra3. OcaoBHoe ypaBHenue MKT npeansHoro rasa.
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28
29
30
31
32
33
34
35
36

37
38
39
40
41
42
43

44
45
46
47
48
49
50

(O I SN US I O

(@)

10
11
12

13
14
15
16
17

YpaBHEHHE COCTOSIHUSA UACAIBHOIO rasa. Mzonpoueccsl.

3akoH MakcBesuia 0 pacipelelIeHUd MOJIEKYJI MI€AJIbHOTO Ta3a 110 CKOPOCTSM.
Bapomerpuueckas popmyna. Pacnpenenenue bonbimana.

Huddysus. 3akon Puka. Kospdpuuuent nudpdysun.

TemnonpoBoaHoCcTh. 3akoH Oyprbe. KoaddummeHt TermonpoBoaHOCTH.

Bsiskocts. YpaBHenue Herorona. KoadduuuenT Bsa3kocTu.

[lepBoe Hayano TepmoanHamMuku. BHyTpeHHss sHeprus. Pabora B TepMouHaMUKe.
TermoeMkocTh Ta3oB. YpaBHeHue Mailiepa.

UYucno creneHeil cBobobl. 3akoH bosbliMaHa 0 paBHOMEPHOM paclpeieieHUH SHEPruu 1o
CTENEHSIM CBOOO/IBI.

[IpumeHeHue nepBoro Hayajga TEPMOAMHAMUKH K U30IIPOLIECCAM.

Anmabatudeckuii mporecc. YpaBaenue [lyaccona.

OO6paTtumble U HeOOpaTUMBIE Mpoliecchl. DHTponus. Bropoe Havano TepMOAMHAMUKH.
Tennossie quratenu. [uxn Kapnro. KITJ[ termoBoit mammusl. OxpaHa OKpYKaroIieil Cpeibl.
Peanbhbie ra3el. YpaBuenue Ban-nep-Baansca. 30TepMbl peanbHOro rasa.

BHyTpenHss aHeprus peanbHoro raza. Cxukenue razo. Dddext Jxoymns — TomcoHa.
SIBneHus Ha rpaHULE )KUIKOCTh U TBepaoe Teno. Kpaesoii yron cmaunBanus. [loBepxHOCTHOE
HaTskeHHe. [10BepXHOCTHO-aKTHBHBIE BEIIECTBA.

Wcnapenue, miasnenue, cyonumanus. Jluarpamma coctostuust. TpoiiHas ToUka.

JlaBneHue 1o U30THYTON MMOBEPXHOCTBIO KUIKOCTH. KanuiuapHele sBICHUS.

TBepnbie Tena. AMopdHbIe 1 KpucTaindeckue tena. [lonuMepsl u okpyskaromas cpena.
Tuns!l KpUCTATIIMYECKUX TBEPJIBIX TEJl.

JleexTsl B KpucTaiax.

TennoemkocTs TBEpABIX Tell. 3akoH J[rosonra u [Itn.

@da30BpIe MEPEXOABl MEXAY arperaTHbIMU COCTOSHUSAMHU BeniectBa. da3oBble NEpexO.bl
IIEPBOr'0 U BTOPOTO POAa.

IK3aMEeHAIHOHHBIE BONPOCHI
JIeKTpoauHAMHKA (2 ceMecTp -d)K3aMeH)

3aKOH COXpaHEHHMs ANEKTPUUECKOoro 3apsaaa. 3akoH Kyrona.

Hanpsixennocts anekrpudeckoro nods. [Ipunnun cynepnosnuuu. [lone numosns.

[ToTok m mupKyIALMSA IeKTpocTaTuyeckoro nois. Teopema ["aycca.

PaGora snekrpocratudeckoro noss. [loTeHIman u ero cBs3b ¢ HAPSHKEHHOCTDIO.
[IpoBOIHMKM W JUANIEKTPUKKM B 3jekTpoctatnueckoM mnoje. Konnpencaropsl. EmkocTb
KOH/JIEHCAaTOPOB.

OHeprusi B3aUMOJCHUCTBUSL IEKTPUUECKUX 3apsA0B. ODHEPIUs YEIUHEHHOI'O IPOBOJIHUKA,
KOHJIEHCATOPa, 3IEKTPUUYECKOT0 MOJIA.

Onekrpuueckuid Tok. Cuna toka. Ctoponnue cuibl. /[C. 3akon OMa it yyacTKa LEnu U IS
3aMKHYTOM LU, COAEPKAILEr0 UCTOYHUK TOKA.

3akon Owma u [[xoyns-Jlenna B unterpansHoit u quddepeHnnaibHoi Gpopmax.
CompoTuBiieHHE NPOBOAHUKOB W HUX COCAMHEHUS. 3aBUCUMOCTb OT TEMIIEpaTyphl.
CBepXIIpoOBOAUMOCTb.

[IpoBoaumocTh B MeTaiIax. TepMO3JIEKTPOHHAS SMUCCUSL. DIEKTPOBAKYYMHBIN IUOI.
ITpaBuna Kupxroga. PaBHoBecHbII MOCT YHHCTOHA.

[IpoBogumocts B  modympoBofHukax. CoOCTBEHHass W TpPHUMECHas MPOBOJUMOCTb.
[TonmynpoBOAHUKOBBIN AUO.

Toxu B razax. CaMOCTOSITENIbHbIE U HECAMOCTOSATENbHBIE Ta30BbI€ Pa3PsIbI.

Onektponus. [IpoBoguMocTs B anekTponuTax. 3akoH Dapajes.

MaruutHoe none. 3akoH buo-Casapa-Jlamaca.

B3aunMopeiicTBre napaieabHbIX TOKOB. 3aKOH AMImepa.

JIBrkeHue 3apsHKeHHBIX YacTull B MarHuTHoOM nosnie. Cuna Jlopenna.
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18
19
20
21
22
23
24

25
26
27

OnexTpoMaruutHas uHAykuus. 3akoH ®Papanes. [Ipasuio Jlenna.

Teopema 0 HUPKYIAUU BEKTOPA MAarHUTHOM MHIYKIIUH.

Marnerukuio /{na-, mapa-, peppomarneruxu. ['unoreza Ammepa.
WNunyktuBHOCTH. DHEprust MarauTHOTrO mosst. Camounayknwus. Tparcdopmarop.
Ilepemennblit TOK. 3akoH OMa /17151 IEPEMEHHOTO TOKA.

PeaktuBHOE conporusieHue. MomHocTs B Llenn nepeMeHHoro Toka.
Konebarenbubiii koHTYp. CBOOOAHBIE TapMOHHMYECKHME KojiebaHus B KOHType. Dopmyia
Tomcona.

KosebarenbHbIi KOHTYp C aKTHBHBIM COTIPOTHBIICHUEM. 3aTyXalolie KoJIeOaHusl.
Brinyxaennsie konebanus. SIBIeHUE SIEKTPUIECKOTO Pe30HaAHCa.
OnexTpoMarHuTHble BoJaHbl. Bekrop YMmoBa — IloiiTunra.

[kana DnekTpoMarHuTHBEIX BOJIH. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

28
29

30
31

32
33
34
35
36
37
38
39
40
41

42
43

44
45
46
47
48
49
50
51

52
53
54
55
56

57
58

59
60

OcCHOBHBIE 3aKOHBI TEOMETPUUECKOIN ONTUKH.

Onrtuueckue npudopsl. JInnza. opmyna Tonko# 3kl [locTpoeHune n300paxeHnii B TOHKON
JIMH3E.

®orometpus. OCHOBHbIE POTOMETPUUECKHE BETUUHUHBI.

Wnrtepdepennuss cBera. VYciioBUs MakCUMyMa W MUHUMyMa MHTEepQEpEeHLIMH CBeTa.
[Ipumenenne naTepdepeHInu.

WnuTepdepenius cBeta B TOHKUX MIeHKax. [1o10ckl paBHOro HaKIIOHA.

WuTtepdepenius ceta B TOHKUX MiieHKax. [onockl paBHoM TonmmuHb! (Koiabia HetoToHa)
Pacuer unTepdepeHIIMOHHON KapTUHBI OT IBYX UCTOYHUKOB.

Hudpakuus csera. [Ipunuun I'toiirenca - @penens. Meroa 300 Openens.

Hudpakuus OpeHens Ha KPYTJIOM OTBEPCTUH U HEIPO3PAUHOM JHCKE.

Hudpakuus csera. dudpakuus @paynrodepa Ha onHoi menn. udpakiuronHas penieTka
Hudpakuus Ha kpuctawiax. opmyna Bynsda — bperros.

Hucnepcus cBeTa. DNEKTPOHHAS TEOPUS JUCTIEPCHUH.

Hucnepcus cBeta. Bunpl criekTpoB uzinyueHus. KayeCTBEHHBIN U KOJIMYECTBEHHBIN aHAJIM3.
[Tornomenue cBera. 3akoH byrepa. ChnekTpbl HU3JIy4€HUs] W TOTJIOMICHUS KaK METOJ
OTpa)kaTeJIbHOWU CIOCOOHOCTH MOYB, IUArHOCTUKA 3arPsI3HEHHBIX HE(PTHIO MOYB.

[Tonspuzanus cBera. Buasl nongpuszanuu. 3akoH Maroca.

[Tonsipu3zanus cBera npu OTPaKECHUU U MPEITOMIICHUU HA TPAHULIE IBYX JUAIEKTPUKOB. 3aKOH
bprocrepa.

SIBnenue nBoitHOroO JMydenpenomiaeHus. [IpuGopsl 11 modyyeHus, MOISIPU30BAHHOTO CBETA.
OnTruecku akTUBHBIE BeniecTBa. CaxapuMeTpsl.

HckyccrBennas ontudeckas anuzorponus. Iddext Keppa.

XapakTepUCTUKH TEIIOBOI'O U3JTyUYEHUSI.

3akon Kupxroda. 3akonsl Ctedana — bonbimana u cmenienus: Buna.

®opmyinsl Panes — Jxunca, Buna u [1nanka.

OnTuueckas NUpoOMETPHsL.

3akonbl  porodddexta. YpaBHeHue OiHmTeliHAa a8 doroadpdexra. I[IpumeneHue
dhoTtordexra.

Macca u umnynbc potona. J[aBneHue cpera.

A¢pdext Komnrona.

3aKOHOMEPHOCTHU B aTOMHBIX CIIEKTpax. JIMHeNYaThlil CIEeKTp aToMa BOJIOPOJA.

Crpoenue atoma. OnbITel Pezepdopna no paccesHuto anbha - yacTUL.

[Toctynatel bopa. DkcrnepuMeHTaNbHOE JOKA3aTeNbCTBO JHUCKPETHOCTU HSHEPreTHUYECKUX
ypoBHe#t atoma (omnbiThl @panka u ['epia).

DnemeHTapHas TEOpHUs aToMa Bojgopoaa o bopy.

I'mnoresa ne-bpoiins. BoaHoBsie cBolicTBa BemiecTBa. COOTHOIIEHUE HEOTIPEAEIIEHHOCTEN ISt
KOOPJAMHAT U UMITYJIbCOB.

BonnoBast pyHKIus u ee cratuctuueckuii cMmbici. O6miee ypasHenue Ilpenunrepa.
CrioHTaHHOE U BBIHYKJIEHHOE M3TyueHue. Jlazepsl.
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61 IloHsiTHe 30HHOM TEOPUHU TBEPAOIO TEa.
62 Pa3smep, cocTaB U 3aps]l aTOMHOTO Sipa.
63 Jledext Maccel U SHEPTUS CBSI3U sAep. SepHbBIE CUITBI M UX CBOWCTBA.
64 PanunoakTUBHOE U3TYYEHUE U €0 BUIBI.

65 buonornueckoe neiicTBUE paAOAaKTUBHBIX U3TyUYeHUH. 3aluTa OT pajnualuy.

66 PannoaktuBHbIE 37€MeHTHI. [I[puMeHeHne pailoaKTUBHBIX H30TOIOB.

67 3axkoH paamoakTUBHOrO pacnana. [IpaBuna cmemenus.

68 SlnepHble peakIMM U KX OCHOBHBIC THIIHI.
69 SlnepHble peakuu Noj AelcTBUEM HENTPOHOB. LlenHas peakuus neneHusl.
70 SnepHas sHepretuxa. TepMmosiiepHble PEaKIHH.

6. METOANYECKHUE MATEPHUAJIbI, ONPEAEJAIOIUE INMPOLENLYPbI

OLEHNUBAHUA
JAEATEJIBHOCTH

SHAHUH, YMEHWII, HABBIKOB W

(UJI) OMNBITA

6.1. Pe3yJ'IbTaTbl OCBOCHUSA y‘leﬁHOﬁ AUCHUIIJIHUHBI, MMOMJIC/KALIIUE TIPOBEPKE

PesynbTaThl 00yueHus

KOHTpOJ'H/IpyeMI)Ie KOMIICTCHIIMH OCHOBHBIE TOKa3aTeIN OLIGHO'-IHI)IG
("4acTh KOMIETEHINH) (0ObeKTHI OleHUBANKA) OLICHKHU PE3YJIbTaTOB cpencTaa
1 2 3 4
OIIK-1: ciocoGHOCTH 3HaTh: OCHOBHBIE Pemarp ¢uznueckue | [Ipaktuueck
CaMOCTOSITENIbHO (uznueckue IBICHUS U 3ajauu; o€ 3aHsATHe,
OCYIIECTBIISATh HAYYHO- 3aKOHBI; OCHOBHBIE o0OpabaThIBaTh nabopaTtopH
HCCIIEIOBATENbCKYIO TEOPETUUECKHE pe3yJIbTaThl pie  palboTHI,
NeATeNbHOCTD B MIPEICTABICHUS U MOJENIN | U3MEPEHNUH, KOJIJIOKBHYM,
COOTBETCTBYIOLIEH (U3NKN; OCHOBHbIE oOHapy’KuUBaTh TECTUPOBAHU
npogeccuoHaIbHON ¢u3nyeckre BeIUYMHBI U | 3aBUCUMOCTh e, 3ayer,
00JIaCTH ¢ UCTIOIB30BAHUEM | KOHCTAHTBI, UX MEX Ty IK3aMEH.
COBPEMEHHBIX METO/I0B OIIpENICJICHUE U €AUHULBl | PU3UUYECKUMU
UCCIIEIOBaHMS U U3MEPEHHUS. BEIIMYMHAMU;
WH(pOPMaITMOHHBIX Ymerhb: pemiath OOBSACHSITH
TEXHOJIOTUH. ¢bu3nyeckue 3a1a4u; HOJIyYEHHbIE
UCIIOJIb30BATh MPU pE3yJbTATHI U

pellIeHNH 3a/1a4 OCHOBHBIE
3aKOHBI, TECOPETUICCKUE
NPECTaBICHUS U MOICIH
busukn.

Baagern:
HaBBIKAMU TIPOBEICHUS
(hbr3UIeCcKOro
IKCIIEPUMEHTA; HABBIKAMHU
00paboTKH
IKCTIIEPUMEHTAIBHBIX
JIAHHBIX.

JI€JaTh BBIBOIBI.
IIPOBOJIMTh HAy4YHBIC
HCCIIEIOBAHUS c
HCIIOJIb30BaHUEM
COBPEMEHHOT0
bu3nIecKoro
00opya0BaHUS.

6.2 IlIxajia oneHNBAHUSA IVIAHUPYEMBIX Pe3y/1bTATOB 00y4eHus!
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6.2.1 Texymmii 1 py0e:KHbIii KOHTPOJIb
B pamkax Tekyiero u py0e>XxHOro KOHTPOJIS IO AUCHUIUIMHE CTYJICHT MOXET HabpaTh 110
70 6amnoB. Pacnipenenenre 6auioB MPUBEACHO B TAOJIHIIE.

[Ixana onenuBanus

Cemectp
0-35 6annos 36-50 Gaynos 51-60 6amoB 61-70 6amioB

6 YactuuHoe [TomHoe iy | [TonHoe nin [Tonnoe 158107
MOCEIICHUE YaCTUYHOE YaCTUYHOE YaCTUYHOE
ayIUTOPHBIX MOCEIICHUE MOCEIICHUE MOCEIEHUE
3aHSTHUH. ayIUTOPHBIX Ay TUTOPHBIX ay M TOPHBIX
HeynosnerBopuren | 3anstuil. Yactuunoe | 3ansatuid. [lonnoe | 3anstuit.  IlonHoe
bHOE  BBITIOJIHCHHUE | BHITIOJIHCHHE Y | BBITIOJTHEHUE U BBITIOJTHCHHE u
a0OpaTOPHBIX W | 3aluTa 3ammTa 3amuTa
MIPAKTUYECKHUX 1a00paTOPHBIX 1 | 1a0OpaTOPHBIX U 1abopaTopHbIX U
pabor. [Tnoxas | mpakTUYECKUX MPaKTUYECKUX MIPAKTHICCKUX
MOATOTOBKA K | pabor. pabor. pabor. Bricokue
OaJUIBHO- VY 10BIETBOPUTENBH | XOpOIIHE IOKa3aTeu o
PEHTHUHTOBBIM pI€ TIOKa3aTeid TI0 | TTOKA3aTelu Mo KOJUIOKBUyMaM |
MEPOTIPHUATHSIM. KOJUIOKBUYMaM | | KOJUIOKBUYMaM U | TECTUPOBAHUSIM.
Crynent HE | TECTUPOBAHUSIM. TECTUPOBAHUSIM.
JIOTTYCKaeTCst K
MIPOMEKYTOUHOU
aTTeCTaIluu

6.2.2 IIpoMeskyTOUYHAS aTTeCTAIUSA
OrneHka pe3yJbTaTOB OCBOCHHUS Y4YEOHOW IUCIMIUITMHBI B 1 ceMecTpe MPOBOIUTCS IO
cleAyroneH mKaie, IpUMEHIEMON Ha 3a4eTe:

Cemectp Ixama oneHUBaHUg
He 3aureno 3auTeHo
(36-60 6amnoB) (61-100 6amtoB)
7 Crynent wumeet | CtyneHT umeeT 36-45 0ayuIoB MO UTOTaM TEKYIIEro U pyOexHOro

36-60 0amI0B 11O
UTOram

TEKYLIEro u
pyOeKHOTO
KOHTpOJIS, Ha
3a4ére HE
OTBETHUJI Ha
TEOPETUYECKU I

BOIIPOC n HC

pelIn 3a1auy.

KOHTPOJISI, Ha 3a4eTe JaJl MOJIHBIM (YaCTUYHBIN) OTBET Ha
TEOPETUYECKHM BOIIPOC U YaCTUYHO (TIOJTHOCTHIO) PELIMI 3a/1auy.
Crynent umeet 46-60 6aioB 10 UTOraM TEKYIIETO U PyOSKHOTO
KOHTPOJISA, Ha 3a4eTe JaJl MOJIHbIA OTBET HA OJIMH BOIIPOC UITU
pemm 3aaauy.
Crynenty, umewmemy 61-70 OamioB mo uUTOraM TEKYyIIETO U
pYOEXKHOTO KOHTPOJS, BBICTABIIAETCS OTMETKAa «3auTeHo» 0e3
cIayd 3a4uéeTa.

OLIeHKa PE3YJIbTATOB OCBOCHUS yqe6H0171 JUCHUIIIMHBI BO 2 CEMCECTPEC IMPOBOAUTCA I10
IIKaJIc, I/ICHOJIB3yeMOI\/’I Ha 3K3aMCHC:

Cemectp

HeynosnerBopure
JBHO
(36-60 6amnoB)

IIIxana onieHUBaHUA

Y 10BIIETBOPUTEIBLH
0
(61-80 6amoB)

Xopoiro

(81-90 GanmoB)

OTJINYHO
(91-100 6annoB)
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Crynent umeer 36-
60 OammoB 1O
UTOTaM  TEKYIIEro
u pyOexxHOro
KOHTPOJIS, Ha
JK3aMEHE HE Jaj
MIOJIHOTO OTBETa HU
Ha OJIMH BOIIPOC.
Crynent umeer 36-
45  OamioB 10
UTOTaM  TEKYIIEro
u pyOexHoro
KOHTPOJIS, Ha
IK3aMCHE nan
MTOJIHBIN OTBET
TOJILKO Ha OJIUH
BOITPOC

Crynent umeer 36-

50 OamioB 1O
uroram TCKYH_IGFO 148
pyOexHOro

KOHTPOJIS, Ha
9K3aMEHE Jan

MMOJTHBIA OTBET HAa
OJIMH  BONPOC U
YaCTHYHO
(momHOCTHIO)
OTBETHJI HA BTOPOU.
Crynent umeer 46-
60 OamnoB (0]
UTOTaM TEKYIIETo U

pyOexxkHOTO
KOHTPOJIS, Ha
JK3aMeHe nan

MMOJMHBIA OTBET HAa
OJIMH BOTMPOC WIH
YaCTHYHO OTBETHII
Ha 00a Bompoca.
CTylleHT uMeeT Mo
WUTOTaM TEKYIIEeTro U
pyOexxHOTO
KOHTPOJIS 61-70
0ajI0B Ha dK3aMEHE
HE Jaid IOJIHOTO
OTBETa HM Ha OJUH
BOITPOC.

Crynent umeert 51-
60 6aIoB 1O
UTOTaM TEKYILETO U
pyOexxHOrO
KOHTpOJISA, Ha
dK3aMEHE Jai
TTOJIHBIN OTBET HA
OJIUH BOTIPOC U
YaCTHYHO
(IOIHOCTHIO)
OTBETHJI HA BTOPOU.
Crynent umeert 61 —
65 0ayIoB 110
UTOTaM TEKYIIETO U
pyoOexxHOTO
KOHTpOJISA, HA
JK3aMeHe Jai
TTOJTHBINA OTBET HA
OJIUH BOTIPOC U
YaCTHYHO OTBETHII
Ha BTOpod. CTyeHT
nmeet 66-70 GamioB
M0 UTOTaM TEKYIIIETO
U pyOeKHOTO
KOHTPOJISA, Ha
JK3aMeHe) aal
TTOJTHBIM OTBET
TOJIBKO Ha OJUH
BOIIPOC.

CryneHT  uMeer
61-70 GamnoB 1o
UTOTaM TEKYIIETro

u pyOexxHOro
KOHTPOJIS, Ha
IK3aMEHe Jan

MMOJHBIA OTBET Ha
OJIMH BONpPOC U
YaCTUYHO
(OJIHOCTBIO)
OTBCTHUII
BTOPOH.

Ha

HIkana cooTBeTCTBUS PEUTUHIOBBIX OI[EHOK MATHOAJIbHBIM OLIEHKAM /IS OLleHUBAHMSI

KYpCcoBoOii padoThl

PeiituHroBas orenka (B 6ayiax) OreHka o naTuOaIbHOM IIKaJjIe
91-100 «OTJIIMYHOY
81-90 «XOpOLIO»
61-80 «YJOBJIETBOPUTEIHHO
MeHee 61 «HEYAOBJIETBOPUTEIBHO»
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7. YueOHO-MeTOoAN4YeCKoe o0ecneyeHne U CHUITUHbI (MOIYJIA)
7.1 OcHoBHasi 1UTEpPaTypa

. Tpopumona T.U. Kypc ¢uzuku. M3a-Bo «Axagemus». 2012 r. 560 c.

. Tpodumona T.M. Coopuuk 3amauy no Kypcy ¢usuku. U3n-so «Bricmas mkonay, cepust «s
BbICIINX YueOHbIX 3aBesieHui». 2008 r. 408 c. ISBN:978-5-06-004439-3http://lib.kbsu.ru

3. Bombkenmreitn B.C. COopuuk 3amad mo obmemy Kypey ¢wmsuknm. U3a-Bo «KHmKHBIN

Mup»,2008r. 328ctp. ISBN: 978-5-86457-235-7 http://lib.kbsu.ru

4. HukepoB B.A. ®usuka. CoBpeMeHHBIH Kypc [DIeKTpoHHBIH pecypc|: yueOHuk/ Hukepos

B.A.— DnektpoH. TekcToBble AanHble.— M.: JlamkoB u K, 2016.— 454 c.

(http://www.iprbookshop.ru/14114.html)

5. O6mas ¢usuka [ DIeKTpOHHBIH pecypc]: yueOHoe mocobue ms By3os / A.H. Bapasa, M.K.

I'yoxuHn, JI.A. VIBanoB u ap.; nox pea. B.M. benokomneitoBa - M. : U3natenbckuit tom MOU,

2016. (http://www.studentlibrary.ru/book/ISBN9785383009994.html)

6. "Kypc o6meit pusznku. OcHoBwl Gusuku. T. I. Mexanuka. DIEKTpUYECTBO U MarHETU3M.

Kone6anus u BonHbl. BorHOBas ontrka [ DneKTpoHHBIM pecypc]: Yueb. mocodue: s By30B. /

Kunrcen A. C., Jlokumun I'. P., OnasxoB O. A.; [Tog pen. A.C. Kunrcena. - 2-e uzj., ucop. - M. :

OU3SMATIINT, 2007."

(http://www.studentlibrary.ru/book/ISBN9785922107532.html)

N =

7.2 JlonoJHUTeJIbHAS JIATEpaTypa

1. ®pum C.O. TumopeBa A.B. Kypc obmeit ¢uzuku. B 3-x tr. T.1. ®usndeckue OCHOBBI
MexaHuku. MonekyisipHas ¢usuka. Konebanus u Bonnsl. W3n-Bo "Jlanp". 2008 r. 13- u3n.
480 ctp. ISBN:978-5-8114-0662-3.

2. ®pum C.D. TumopeBa A.B. Kypc oOme#t ¢usuku. B 3-x tr. T.2.. Dnekrpuueckue u
anekTpoMarueTnueckue seieHus. M3g-so "Jlane". 2008 1. 12-¢ m3m. 528 ctp. ISBN:978-5-
8114-0662-3.

3. ®pum C.D. Tumopera A.B. Kypc obmeii ¢puzuku. B 3-x T1. T.3. Ontuka. AtomHas pusuka.
W3n-Bo "Jlanp". 2008 r. 10-e uza. 656 crtp. ISBN:978-5-8114-0662-3.

4. JlozoBckuit B.H. Kypc ¢uzuku. B 2-x t1. T.1. U3n-Bo: «Jlanp». 2009 r. 6-¢ u3m., UCI. W AOIIL.
576 ctp. ISBN:978-5-8114-0288-5.

5. JlozoBckuii B.H. Kypc ¢dusuku. B 2-x t1. T.2. U3a-Bo: «Jlaub». 2009 1. 6-¢ u3A., UCII. ¥ JIOM.
608 ctp. ISBN:978-5-8114-0288-5.

6. I'paboBckuii P. U. Kypc dusuku. U3n-Bo: «Jlanby. 2012 r. 12-¢ u3x., crep. 608 ctp. ISBN:978-
5-8114-0466-7.

7. UpomoB N.E. 3agaun mo obmieit pusuke. U3n-Bo: «Jlauwy. 2009 r. 13-e u3x., crep. 420 cTp.
ISBN:978-5-8114-0319-6.

8. Tpodumosa T.U. Kpatkuii kypc Hu3HMKU ¢ mpuMepaMu perieHus 3a1ad. YdyeOHoe nocodue. M.
«KHOPYCx». 2007.

9. Obmass ¢usuka (MexaHuka). Bompocel W 3amaHus [UIsi TPOBEACHUS PEUTHUHTOBBIX U
ceMUHapcKux 3aHsaTuii (yuedHo-meT.u31.) Temykyes .M., llununosa A.X., [lle63yxoBa M.A.
KBbI'Y, Hanpuuk, 2003.

10. Obmas ¢usuka (MonekyspHas pusuka). Bornpockl u 3aganus Ui IPOBEACHUS PEUTUHIOBBIX
U CeMUHapCKuX 3aHATHH (yueOHo-merT.u3n.) TemykyeB M.M., Llununoa A.X., Ille63yxoBa
M.A. KBI'Y, Hanpuuk, 2005.

11. O6mas ¢usuka (Mexanuka. MonekynspHas ¢uzuka). Bonpocs! u 3agaHus Ui IpoBeIeHUS
PEUTHHIOBBIX U CEMUHAPCKUX 3aHATHH (yueOHO-MeT.u31.) TemykyeB .M., llununosa A.X.,
[Hle63yxoBa M.A. KbI'Y, Hanpunk, 2005.

12. O6mas ¢u3uka. DIEKTPUYECTBO U MarHeTU3M. DJIEKTPOMArHuTHbIE KOJeOaHWsl U BOJHBIL.//
Temykyes U.M., Hununosa A.X., llle63yxoBa M.A., Tinynosa M.M. KBI'Y, Hanpuuk, 2011.

13. 2. «O6mas ¢uszuka. OnTHka. DJIEeMEHThl aTOMHOW U siiepHOil pusukn» // AnekoBa A.M.,
Hununosoii A.X. KbI'Y, Hanbuuk, 2012.
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http://lib.kbsu.ru/
http://lib.kbsu.ru/
http://www.iprbookshop.ru/14114.html
http://www.studentlibrary.ru/book/ISBN9785383009994.html
http://www.studentlibrary.ru/book/ISBN9785922107532.html

14. Ontuka. AToMHas u saepHas ¢usuka. Obmas ¢usuka. JlaboparopHbIil mpakTUKyM. A3U30B
N.K. Tnynosa M.M. Hununosa A.X. KbI'Y, Hanbuuk, 2005.

15. Obmas ¢usuka. Jlaboparopusrii nmpaktukyM. A3uzoBU.K. KymaxoBA.M. u np. KBI'Y,
Hanpuuk, 2006.

16. Obmas ¢usuka. Jlaboparopusrii npaktukyM. A3znzoBU.K. KymaxoBA.M. u np. KBI'Y,
Hanpuuk, 2006.

17. ®usuka. MexaHuka U MOJeKyJsspHas ¢pusuka. JlabopaTopHsiid mpakTukym. Asm3os M.K.,
Kapnanogra 3.U., llununosa A.X., Hanpuuk, 2014.

18. Mexanuka . MojekyssipHas pu3uKa 1 TepMoanHaMuKa. JIabopaTopHbIid IpakTUKyM. A3HM30B
N.K., AnexoB A.M., KymaxoB A.M., Tnynosa M.M., [Hununosa A.X., [lle6zyxoBa M.A.

19. Hanpuuk 2016.

20. Omnruka. AToMmHas u siaepHas ¢pusuka. JlabopaTopHslii npaktukym. Asuzos 1.K., Anekos
A.M., KymaxoB A.M., TnynoBa uM.M., [{ununosa A.X., [lle63yxoBa M. A., lllepuera 2.X,
Hanpuuk 2016.

21. DnexktpuyecTBO U MarHeTu3M. JlabopaTopHbIi MPaKTUKYM.. Asuzos UK.,
AnekoB A.M., Kymaxos A.M., Tnynosa M.M., Ille63yxoBa M.A., lllepueBa 2.X, Hanpuuk
2018.

22. DnexktpuyecTBO M marnetusMm. Ontuka. A3uzoB ML.K., [unmunosa A.X., [lepuena 2.X.,
Hanpunk 2018.

7.3 llepedeHnb 3JIEKTPOHHBIX HH(POPMALMOHHBIX 043 TaHHBIX

1 ®denepanpHas ciayx0a 1O UHTEIIEKTyalbHOM  cobctBeHHOCTH  (Pocmatent)
http://www.rupto.ru.

2 IlaTenTHsril mouck B PO http://www.freepatent.ru.

3 OB/l PI'b - DnekTpoHHBIE BEPCUU TOJHBIX TEKCTOB AUCCEPTAIMid U aBTOpedepaToB u3
dhonga Poccuiickoit rocyaapcTBeHHoM Oubnmuoreku http://www.diss.rsl.ru

4 Hayunas snexktporHas ouonuorexka (HOb PODU) http://elibrary.ru

5 baza maanbix Science Index (PMHII) http://elibrary.ru

6 OBbC «KoncynbranT cryaenta http://www.studmedlib.ru http://www.medcollegelib.ru

7 «DOnextpoHHas OuoOimoreka TexHuueckoro By3a» (DBC «KoHcymbTanT cTynmeHTay)
http://www.studmedlib.ru

8 OBC «IPR book» http://iprbookshop.ru/

9 OBC «JIanb» https://e.lanbook.com/

10 denepanbHOE AareHTCTBO IO TEXHUYECKOMY PETYJIUPOBAHUI0 U METPOJIOTUH
https://www.gost.ru/portal/gost//home/standarts

11 DnekTpoHHas OMOIMOTEKa HAYYHBIX IMyOJHMKaIui. http://elibrary.ru

12 Ipe3unentckas 6mbmuoreka uM. b.H. Enprna http://www.prlib.ru

13 OtkpsIThIM YyHUBEpcUTET http://www.openkbsu.ru

14 Hayunas 6ubnuorexka KbI'Y http://lib.kbsu.ru

15 CHUC «KoHncynpTaHT mntoc» http://www.consultant.ru

16 CUC «I"apant» http://www.garant.ru.

7.4 IlporpammHoe o0ecniedeHre COBpeMeHHbIX HH(OPMAIMOHHO-KOMMYHHKAIMOHHbBIX
TEeXHOJIOT Ui

HaunmeHnoBaHue NporpaMmMsl, IPaBO HCIOJIBL30BAHUSA KOTOPOI NPEI0CTABJISICTCS

JIunensus Ha opHUCHOE MPOrpaMMHOE oOecieueHue
Moit Odpuc CrangapTHbII

JIuueH3us Ha MporpaMMHOE oOecrieueHre CPeCTB aHTUBUPYCHOM 3alUThI
Kaspersky Endpoint Security ans 6usneca - Crannaptabiii Russian Edition. 1000-1500 Node 1
year Educational Renewal License (KL4863RAVFQ)

HpaBa Ha IMpOrpaMMHOC obecrnieucHue YHUBCPCAJIbHAA CUCTEMA IAJII BCCCTOPOHHCTO
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http://www.rupto.ru/
http://www.rupto.ru/
http://www.diss.rsl.ru/
http://elibrary.ru/
http://elibrary.ru/
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http://www.medcollegelib.ru/
http://www.studmedlib.ru/
http://iprbookshop.ru/
https://www.gost.ru/portal/gost/home/standarts
http://elibrary.ru/
http://www.prlib.ru/
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http://www.consultant.ru/
http://www.garant.ru/

CTaTUCTHUYECKOTO aHAJIM3a M BU3yaIn3aluy JaHHbIX Ha 500 mosb30BaTenei.
Statistica Ultimate Academic for Windows 10 Russian/13 English ma 500 nonbs3oBareneit
JlokanbHas Bepcus (Named User) ['ogoBas nuiiensus

JIvneH3us Ha MporpaMMHOE oOecrieueHue Ui aHAT3a U MOCTPOSHUs rpaukoB
ORIGINPRO- New License Concurrent Network Single Seat EDUCATIONAL

JIuneH3us Ha MporpaMMHOe obecrieueHue i paboThl ¢ JokymeHTamu popmarta PDF
Acrobat Pro DC for teams ALL Multiple Platforms Multi European Languages Level 1 (1-9)
Education Named License 65297997BB01A12

7zip ApxuBarop

Academic MarthCAD License

8. MaTepuajibHO-TeXHUYECKOe o0ecredeHne JUCHUTITUHBI

JIexIMOHHBIN Kype 10 AUCHUIUIMHE «DU3HKa» MTPOBOJUTCS B CHELUATM3UPOBAHHON JIEKIIMOHHOMN
ayIUTOpUU 00OPYJOBaHHOM MPOEKTOPOM, HOYTOYKOM C 3allMCaHHBIMU Ha HEro o0ydyarouiuMu
nporpaMMmamu 1o ¢usuke. B aynutopun umerorcst 70 mocagouHbIX MECT.

JlabopaTopHble 3aHATHS MPOBOAATCS B CHELMAIM3UPOBAHHBIX JIA0OPATOPHUSIX OCHAILIEHHBIX
HECKOJIbKMMHU JIeCATKaMHU Jab0opaTOpHbIX paboT, 0XBaThIBAIOUINX BCe pasjaeibl oomel ¢pusuku. [1o
BCEM pa3zeiaM HMEIOTCS JIabopaTOpHbIe MPAKTUKYMBbl, TJ€ OTPa)XXEHO CoAepKaHHe, KpaTkas
TEOpHUs, TMOPSJIOK BBHIIOJHEHUS pPaOOThI, KOHTPOJbHBIE BOMpOCHl. IlpakTHueckue 3aHATHS
MPOBOJATCS B AYJUTOPUH OCHAIICHHOM HWHTEPAKTUBHOM JIOCKOM, HMeEETCA JIO0CTaTOYHOE
KOJIMYECTBO 331aYHUKOB U Y4EOHUKOB.

9 OCo0eHHOCTH peaIu3aluM JUCUUTIIIHHBI VI HHBAJIUI0B U JIMI ¢ OTPAHUYEeHHBIMU
BO3MOKHOCTSIMM 3710POBbSI
JI71s1 CTYZIEHTOB € OTpaHUYCHHBIMH BO3MOKHOCTSIMHU 3/I0POBBSI CO3/IaHBI CIICIIMAJIBHBIC YCITIOBUS
JUTSI TIOJTydeHus 00pa3oBaHus. B 1ensx JoCTyHOCTH TOJIYYeHHS BBICIIIETO 00pa30BaHuUs 110
00pa3oBaTebHBIM ITPOrpaMMaM WHBAIMAMU U JIMIIAMH C OTPAHHYCHHBIMU BO3MOYKHOCTSIMU
3I0POBBSI YHUBEPCUTETOM OOCCTICUMBACTCSI:
1. AnpTepHaTuBHAS BEpPCHsS OPHUITHATBHOTO caiiTa B ceTH «VIHTepHeT» Iiis c1ab0BHASAIINX;
2. JIns vHBAIMIOB C HAPYIIEHUSMHU 3peHUs (CTa00BUISIIHE, CICTIBIC)
- MPUCYTCTBHUE aCCUCTEHTA, OKA3BIBAIOIIETO 00yYaroIIeMycsi HEOOXOIUMYIO TIOMOIIIb,
TyOIupoBaHUE BCIYX CIPaBOYHON MH(OPMAIIUU O paCIIMCAaHUU YYCOHBIX 3aHATUH; HATMYHE
CPEIICTB JIJIsl yCHIJICHHSI OCTaTOYHOI'O 3pEHHS, OpaitlIeBCKON KOMITbIOTEPHOUM TEXHHKH,
BHJICOYBEITMYHUTEIICH, TPOrpaMM HEBU3YAILHOT'O JIOCTYIIa K HH(GOPMAIIHH, POTPaMM-
CHUHTE3aTOPOB PEUU U APYTHX TEXHUYECKUX CPEICTB MpUeMa-Tiepeaaun yaeOHoi nadopmanuu B
JTOCTYITHBIX (pOpMax ISl CTYJCHTOB C HAPYIICHUSIMHU 3PCHUS;
- 3a7aHU U BBITIOJIHEHHS Ha 3K3aMeHE 3aUMTBIBAIOTCS ACCHCTEHTOM;
- MUCbMEHHBIE 3a/I1aHUS BBITIONHSIOTCS Ha Oymare, HaIMKTOBBIBAIOTCSI ACCUCTEHTY 00yJaroIuMCs;
3.J11s1 MHBAJIMIOB M JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBS 10 CIIYXY
(cmabocnplamue, TIyxXue):
- Ha 3a4eTe/IK3aMeHE PUCYTCTBYET aCCUCTEHT, OKa3bIBAIOIIUHN CTYIEHTY HEOOXOIUMYIO
TEXHUYECKYIO TOMOIIb C YYETOM HMHAWBUIYATbHBIX OCOOCHHOCTE! (OH MOMOTaeT 3aHsTh paboyee
MECTO, Mepe/IBUraThCsl, MPOYUTATh U OPOPMUTH 3a/IlaHNE, B TOM YHCIIE 3aMUCHIBAsI IO/ TUKTOBKY);
- 3a4eT/7PK3aMEeH MMPOBOIUTCS B MUCbMEHHOU opme;
4. JInst MHBAJIUIOB M JIUIL C OTPAHUYEHHBIMHU BO3MOKHOCTSIMU 3[I0POBbsI, IMEIOIINX HAPYILICHUS
OMOPHO-/IBUTaTEIBLHOTO arapara, CO3/1aHbl MaTEPHAIbHO-TEXHUUYECKUE YCIIOBHUS,
00ecreunBaroIe BO3MOXHOCTh OECIPENSITCTBEHHOTO 0CTYIa 00y4Jaroluxcs B y4eOHbIe
MOMEIIeHHUs, O0BEKTY MUTaHUS, TyaJIeTHBIE U APyTHE TOMEIEHUS] YHUBEPCUTETA, a TAKXKe
npeObIBaHUS B YKa3aHHBIX MOMENICHUSIX (HAJIMYKUe PACUTUPEHHBIX ABEPHBIX MTPOEMOB, MOPYUHEH U
JIPYTUX TPUCIIOCOOICHUN).
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- IMCbMEHHBIE 3a/1aHUs BBIIIOJIHIIOTCS HAa KOMIIBIOTEPE CO CHEUAIN3UPOBAHHBIM IIPOIPAMMHBIM
o0ecrie4eHneM WM HaJUKTOBBIBAIOTCS aCCHCTEHTY;

- 10 JKEJIAHUIO CTY/ICHTa SK3aMEH MPOBOIMUTCS B YCTHOH (opme.

OOyuarommuecs: U3 YUCIIA JHI C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 3/I0POBbsI 00€CIIeUeHbI
ANIEKTPOHHBIMU 00pa30BaTEIbHBIMH pecypcamMu B (hopMax, alanTHPOBAHHBIX K OrPAaHHUYEHHSIM UX
3/10pOBBS.

10. JUCT UBMEHEHHUMH (IOITOJIHEHUN)

B pabouyo mporpammy mo JUCHUTUINHE «Du3nKay»
1o HarpasiieHnto nmoarotoBku 15.03.02 TexHonoruyeckue MamuHbl ¥ 000pyJIOBaHUE,

HpO(pu]lb.‘ MaruHbl 1 arnrmapartbl MAIIECBBIX IPONU3BOJCTB

Ha 20__ - 20__ y4eOHbIN TOJ

Ne JuemeHT (myHkT) PIT/I IlepeyeHb BHOCMMBIX IIpumeyanue
n/n U3MEHEeHU (JI0MOJIHeHUil)

OO6cyxeHa U peKoOMeHI0BaHa Ha 3aceaHuu Kadeapsl GU3NKH HAaHOCUCTEM

NpoTOKOJ Ne OT « » « » 20 1.

3aBenyromuii kadeapoi / /
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