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1 Henn u 3a1a4M 0CBOEHHUS TUCHUILINHBI

Iesn ocBoeHMS TUCHMIUIMHBI (MOIYNA): SBISETCS CO3AaHUE (YHIAMEHTAIbHON 0a3bl
3HAHWI, HAa OCHOBE KOTOPOH B JallbHEWIIIEM MOXKHO pa3BHBaTh Oojiee yrIyOJlieHHOE U
JeTATU3UPOBAHHOE U3yUeHHE (PU3NYECKUX 3aKOHOB U SIBIICHUH B paMKax KypcoOB MO TEOPETUYECKOM
MEXaHUKE, CONPOTUBJIEHUE MAaTEPUAJIOB, I'MIpaBIIMKa, 3JIEKTPOTEXHUKA U DJEKTPOHHUKA, TEOpUs
MEXaHHU3MOB M MAIlMH, UHCTPYMEHTBI U3 CBEPXTBEP/IbIX MAaTEPUAJIOB.

3agaum: chopMUpPOBATh y CTYACHTOB €IUHYIO, CTPOHHYIO, IOTHYECKH HEMPOTUBOPEUHBYIO
(GU3NYECKYI0 KapTUHY OKPYKAIOIMIET0 HAC MHpa MPHUPOJIBI, CO3/IaHNE KOTOPOU MPOUCXOTUT ITyTEM
0000IIeHNsT SKCTIEPUMEHTANIBHBIX JTAHHBIX W Ha UX OCHOBE IPOM3BOJIUTCS MOCTPOCHHE MOJIENeiH
HAOJIIOIaeMBIX SIBIIEHUH, CO CTPOTMM OOOCHOBAHWEM NPUOIIKEHHH W PaMOK, B KOTOPBIX OTH
MOJIENIN JEUCTBYIOT.

2 Mecto aucuumiaunsl B ctpykrype OOII BIIO

JuctunnuHa oTHOCUTCS K 0a3oBoil yactu yueOHoro mukina — bl Ilpu usydenuit xypca
obmielr (U3MKH, CTYACHT JOJDKEH CBOOOJHO BIAJCTh B TMEPBYIO OuYepedh MaTEeMaTHUYECKUM
anmapaToM. YMETh peliaTh KBaJpaTHbIC, HMHTETpaibHbie W AU(QepeHIInaIbHbIe YpaBHEHUS,
HEPaBEHCTBA, FTEOMETPUYECKHUE 3a]]a4H, TPUTOHOMETPUIECKHE BRIPAKCHHUSI.

B kypce o6Omieit ¢u3uku BBOIATCS OCHOBHBIC TOHATHS W 3aKOHBI, KOTOPBIC SIBIISIOTCS
dbyHIAMEHTOM TIPH OCBOCHHM MHOTHUX IUCITUIUIMH, KaK €CTECTBEHHOHAYYHOTO IMKJIA, TaK W
npodeccuoHanbHOro IWKiIa. OcBoeHWe (U3UKK HEOOXOJAMMO Kak MPEIIIeCTBYIOMIee s
CIENYIONUX AUCIUIUIMH: TEOPETHYECKash MEXaHWKa, COMPOTUBICHHWE MAaTEepUalioB, THAPABIIMKA,
MaTepuaIoBEICHHE, TEOPUS MEXaHIU3MOB U MaIlTiH, JIEKTPOTEXHUKA U DJICKTPOHHUKA.

3 TpeOoBaHusl K pe3yJibTATAM OCBOCHHS COJAEPKAHUS I CIUIINHbBI

[Ipouecc u3ydeHus: TUCHUIUIMHBI HAmpaBiieH Ha (OPMUPOBAHUE SJIEMEHTOB CIEAYIOIINX
komrereHui B cootBeTcTBUU ¢ ®I'OC BIIO n OOII BIIO no nanHOMY HanmpaBi€HHUIO MOJATOTOBKHU
(cenuanbHOCTH):
OIIK-5 — CnocobeH HCIoap30BaTh OCHOBHBIE 3aKOHOMEPHOCTH, JCHCTBYIONIHME B TPOIECCE
W3rOTOBJICHUS MAIIMHOCTPOUTEIBHBIX M3JeNui TpeOyeMoro KayecTBa, 3aJaHHOTO
KOJIMYECTBA IPU HAUMEHBIIIHNX 3aTpaTax 00IIECTBEHHOTO TPY/Ia.
Nunmukarop: OIIK-5.1 — cmocobeH HCHOMB30BaTh 3HAHWS 1O TPO(GHIBHBIM pasjaeiam
MaTeMaTU4YeCKUX U ECTECTBEHHO-HAYYHBIX JUCHHUIUIMH JUISI H3Y4YEeHHUS OCHOBHBIX
3aKOHOMEPHOCTEH, NEHCTBYIOIIUX B TMPOILECCe M3TOTOBICHUS MAIIMHOCTPOUTEIbHBIX
1563105048
B pe3ynbraTe ocBOEHUS AUCHUILIMHBI OO YyYaIOIIUICS T0KEH:
3HAaTh: OCHOBHBIE (PU3UYECKHE SIBIICHUS U 3aKOHBI; OCHOBHBIE TEOPETUUECKHE
MIpeICTaBJICHHS U MOJIeTH (PU3UKH; OCHOBHBIE (PM3UYECKUE BEIMUYMHBI U KOHCTAHTHI, UX
ompeeNieHUue ¥ eTUHUIBI U3MEPEHHUSL.

YMmeTh: pemaTh GU3ndeckue 3a1a4u; UCIOIb30BaTh MPU PELICHUH 33/1a4 OCHOBHbBIE
3aKOHBI, TEOPETUYECKHE MPEACTABICHUS U MOJENU (PUBUKH.

Baagers: HaBbIKaMU MPOBEACHUS (PU3MUECKOTO IKCIIEPUMEHTA; HaBBIKaMHU 00pabOTKH
JKCIIEPUMEHTAIIbHBIX IAHHBIX.



4 CopepxaHue U CTPYKTYPa AUCHHUILUIMHBI (MOLYJI51)

4.1 Conepsxkanue pa3aejoB JUCHUNIMHBI

No HanMeHOBAHNE Coneprxanue pazzena dopmupyemas dopma
KOMIICTCHITUS TEKYIIETO
pasnena paszena
KOHTPOJIS
1 MexaHuka OIEeMEHTEI KAHEMATHKH JIP, K, T, PK
IIOCTYIATEIBbHOIO u OIIK-5
BpalIaTeIbHOTO JIBIKCHHUS, OIIK-5.1
JnHamuka TOYKH 31
MOCTYIATEIHLHOTO JIBYKCHUS
TBEPJOTO Tena. 3aKOHEI
COXpaHEHHS.
Jnnamuka BPAaIIaTeIbHOTO
JBIKEHUS TBEPJIOTO TeIa
Heunepuuansusie CHCTEMBI
oTcUeTa
MexaHuKa KUIKOCTEH
MexaHandeckue KoJIeOaHus u
BOJIHBI
DJIEMEHTHl CHEUUAIbHOW TEOPUU
OTHOCHTEIBLHOCTH.
2 MonekynsapHas | MonekymsipHO-KHHETHIECKas OIIK-5 JIP, K, T, PK
¢busuka u TEOPHS UACATBHBIX Ta30B. OIK-5.1
tepmoarHamMuKka | OCHOBBI TEPMOTMHAMUKH
PeanpHble Ta3pl, JKUIKOCTH U
TBEP/IbIC TEA.
3 DIEKTPUYECTBO | DIEKTPOCTATHKA OIIK-5 JIP, K, T, PK
1 MarHeTHU3M. [TOCTOAHHBIN BIEKTPUUECKUN TOK. OIK-5.1
Tok B cpenax.
MarunuTHoe T1Ojie B BakyymMe U B
BEIIICCTBE.
OcHoBBl Teopuu MakcBemia ist
3JICKTPOMArHUTHOTO TTOJISI.
DJIEKTPOMAarHuTHbIC KOJICOAHHUS U
BOJIHBI. IlepemenubIi
AIEKTPUYECCKUH TOK.
4 OnTuka. I'eomeTrpuueckas OITHKA, OIIK-5 JIP, K, T, PK
dboTomeTpus OIK-5.1
BonHoBas ontuka.
KBaHTOBAas ONTHKA.
5 ONeMEHTHI ®usuka aroma. KBanroBas dusuka. OIIK-5 JIP, K, T, PK
aTOMHOM U DnemMeHTBl sAepHOM GU3UKH U OIIK-5.1
SIIEpHOM (U3KKH 2JIEeMEHTapHBIX YaCTHII.
¢bu3uKu

B rpade 4 mnpuBoxmATcs 1aHupyemble (HOPMBI

TCKYILICTO KOHTPOJIA:

3aluTa

naboparoproit pabotsl (JIP), Bemonnenune kypcoBoro mpoekta (KII), kypcoBoit padotsl (KP),
pacuetHo-rpaduueckoro 3amanus (PI'3), momammnuero 3ananus ([I3) manucanue pedepara (P),
acce (D), kommokBuyM (K), pybexnsiii kouTpoib (PK), tectuposanue (T) u T.1.




4.2 CTpyKTYypa AMCUHUILINHBI

OO0masi TpyA0€MKOCTb IUCHUIIIMHBI COCTABJISIET 8 3a4éTHBIX equHUI, 288 yacoB

Bun paboTst (01010
IcemecTp | 2 cemecTp
O0mas Tpy10€MKOCTH (B Yacax) 180 108
KonTakTHas padora (B yacax): 85 45
Jexyuu (J1) 34 30
Ilpakxmuueckue 3auamus (113) 17 15
Jlabopamopnwvie pabomut (J13) 34 _
CamocTosiTesibHas padoTa (B yacax) 86 36
CaMocTosTenbHOE U3yueHHE 43 18
pa3zeson
CaMonoroToBka 43 18
[ToaroToBka u mpoOXokKIAEHUE 9 27
MPOMEKYTOYHOM aTTECTallNKU
Bua uTOroBOro KOHTpOJIs 3auér JK3aMeH

Paznensl qucuuiuineel, n3ydaeMbie B 1 cemectpe

No
pasnena HaumenoBanue paszznenos
1 Mexanuka
5 MonekynsapHas (cTaTucTuyeckas) pusuka u
TEPMOIMHAMHKA

Paznensl AMCHUIUINHDL, U3y4aeMble BO _2  CEMECTpE

No
pas- HaumenoBanue pa3nenon
Jlema

3 | DIEKTpUYECTBO U MarHETU3M

4 OnTuka.

5 | DneMeHThl aTOMHOU U SJIePHOU (DU3UKH




4.3 JlabopaTopHble padoThI

Ne Ne
JIP | pasgena HaunmenoBanue nabopaTopHbsIx padoT
1 2 3
N3ydeHne 3aKOHOB PaBHOYCKOPEHHOTO JIBHXKEHUS M BTOPOTO
1 1 3akoHa HproTOoHa Ha MammHe ATBya.
) 1 OmnpenerneHne CKOPOCTH JBWKEHUS YT METOJ0M
OQJIITUCTUYECKOTO MAsITHHUKA.
3 1 N3ydeHrne 0CHOBHOTO 3aKOHA JIMHAMHKH BPaIaTeILHOTO
JIBUKCHUSL.
4 1 OmnpeneneHre MOYJIS FOHTA TI0 U3TUOY CTEPIKHSL.
5 | OmnpeneneHrne MOMEHTa WHEPIIMH MaXxOBOTO KOJIECA U CHUTBI
TPEHHSI B OTIOpE
6 1 Omnpe/eieHrne MOMEHTA WHEPIIHH TEJIa METOJIOM KPYTHIIBHBIX
KoJIeOaHUH.
7 1 Omnpenenenne kKodPPUITMEHTA KECTKOCTH MPYKUHBI
CTATHCTUYCCKUM U JIMTHAMUYICCKHM METO/IaMH.
3 2 Omnpenenenne TePMUYECKOTO KOd(PPHUITMEeHTa JaBICHHUS BO3TyXa
[P MIOMOIIM BO3AYIIHOTO TEPMOMETPA
9 ’ Onpenenenre MIOTHOCTH KUAKOCTEN M KOHLIEHTPALUK pacTBoOpa ¢
MIOMOIIBI0 MTUKHOMETPA
10 2 Onpenenenre BIaXKHOCTH BO3AyXa
1 ) Onpenenenne korhdunueHTa TMHEHHOTO PaCcIIuPEeHUs TBEPABIX

TECII.

Onpez[eneHI/Ie OTHOIICHUA TCINIOEMKOCTHU IIPU IIOCTOAHHOM
12 2 JaBJICHUHU K TCIINIOEMKOCTHU ITPU IMOCTOSIHHOM o0BeMe

(y =C,/Cv ) meronom Knemana-Jlezopma

13 2 OmnpeeieHre MOJISIPHOM MacChl BO3IyXa.

14 3 HccnemoBanue 3JeKTPOCTATUIECKOTO TIOJIST METOIOM
JIEKTPOCTATUYCCKOM BaHHBI.

15 3 Omnpenenenue uucina dapanes u 3apsaa AIEKTPOHA.

16 3 H3mepeHue conmpoTUBICHUH C IOMOIIBIO MOCTa YHUTCTOHA.
N3yueHue 3aBUCUMOCTH COMPOTUBIICHUS METAJIOB OT

17 3
TEMIEPATYPHI.

18 3 HccnenoBanue 3akoHOMEpPHOCTEH TEPMOIIIEKTPOHHOM SMUCCHUH.

19 3 N3ydeHne nepexoIHbIX MPOLIECCOB MPU 3aMbIKAaHUH U
pa3MbIKaHUH IIETIH.

20 3 Omnpenenenre TOPU30HTAILHOM COCTABISAIONIEH HAPSKEHHOCTH
MAarHUTHOTO ITOJIS 3€MJIH.

71 3 N3ydeHne momynmpoBOHUKOBOTO AHOA U TMOIYIIPOBOAHUKOBBIX
puOOpPOB.

29 4 Omnpenenenre T1aBHOTO (POKYCHOTO paccesHus COOMparoie u

paccenBaroIe IUH3.




1 2 3

23 4 OmnpeneneHue cuibl cBeTa (POTOMETPOM.

o4 4 Wzyuenue sBneHust nHTEpGEPEHIINH CBETA C TOMOIIBIO KOJIEI]
HBIOTOHA

25 4 I/ICCJIGI[OBaHI/Ie ONTHYCCKH aKTHBHBIX BCHICCTB CAXapHUMETPOM.
HccnenoBanue cTpyKTypbl KPUCTAILIOB JIa3€PHBIM U3JIyUYEHHEM.

26 4

27 4 N3yuenne 3aK0Ha OCBELIEHHOCTU

78 4 HccnenoBanue qudpakiiuu cBeTa C IOMOIIBIO ONITUYECKON
CKaMbH

29 5 N3yuenue BHenHero porordpdexra

30 5 WccnenoBanue CieKTpoB UCIYCKaHUS U MOTJIOIIEHUS
CIEKTPOCKOIIOM

31 5 Hcnonp3oBanne cuerunka ['eirepa-Mrosuiepa uist H3y4eHHs
M30TOMNa OepUILIUs

4.4 IlpakTHyecKue 3aHATHUSA (CEMHHAPHI)

Ne Ne
Tema
3aHATHS | pazgena
1 2 3
| | D1eMeHThl KHHEMATHKH.
JlnnaMuKa ocTynaTeIbHOTO ABMKEHUS. CHUITbI HHEPITUH.
5 1 DHEPreTUYECKUe XapaKTEePUCTUKU MEXaHUYECKON CUCTEMBI.
3aKOHBI COXpPAaHCHHS B MEXaHHKE.
3 1 MexaHuka TBEpAOTO Tena.
4 1 MexaHnuueckue KojieOaHus U BOJIHEL
5 1 DJIEMEHTEI MEXaHHUKH KUIKOCTEM.
6 1 DJIEMEHTHI PENIATUBUCTCKON MEXAHUKHU.
7 2 MouekynsipHO-KHHETHYECKast TEOpUs UCaTbHBIX T'a30B
8 2 OCHOBBI TEPMOJIUHAMUKHU
9 2 PeanbHble ra3bl, )KUIKOCTU U TBEpAbIE TENA
10 3 DNEeKTpOoCTaTHKA.
11 3 ITOoCTOSHHBIN 3IIEKTPUYECKUN TOK.
12 3 DNEeKTpOMAarHuTHas MHIYKIUsA. DJIEMEHThI Teopun MakcBeia
JUIS 5JEKTPOMArHUTHOTO T10JIS.
13 3 DneKTpOMarHuTHbBIE KoJleOaHus U BOJHEL. [lepeMeHHbIi

3HCKTDI/I‘-ICCKI/II>'I TOK.




Ne Ne
Tema
3ausTusa | pazzgena
14 4 DneMEeHTBI TEOMETPUUECKON ONTUKHU. BonHOBas onTuka.
15 4 KBaHTOBas npuposa usirydeHus.
16 5 DneMeHTa aTOMHON U KBaHTOBOW (DU3HKH.
17 5 DneMeHTHI AAepHON PU3UKH.

4.5 CamocrosiTe/IbHOE H3y4YeHHE Pa3/1eJIOB AU CHMIIIMHbBI

Ne Ne
Bormpochl, BBIHOCHUMBIE Ha CaMOCTOSITEIbHOE N3y4EHUE
Tembl Paszpnena

1 2 3

1 | Mexanudeckoe aBuxeHrne. OTHOCUTEIBHOCTD JTBUKEHUS.
Cucrema orcuera. KoopaunarHas u BekTopHas (opMa OIHCaHUS

2 1 PeaktuBHOE nBMkeHUE. KocMuyeckne CKOpoCcTr

3 1 I'mpockonsl. [IpumeHeHne THpoCKONIOB B HABUTALIUU

4 1 3ByKOBBIE BOJIHBI. YIIbTpa3Byk. MappasByk. Dddext Jommepa

5 1 Heunepuuanbusie cucteMbl oTcyeTa. CHIIbI HHEpUUH

6 2 OnpeneneHre NOCTOSTHHONW ABOTaIpo

7 2 JmrHa cB0O01HOTO TIpOoOETa MOJIEKYIIBI M CPETHEE YUCIIO
CTOJIKHOBEHUH

8 2 BuyTpeHHsis 3Heprusi peajibHOTO Tra3a.

9 2 Oddexr Ixoynsa-Tomcona. CKKeHHE ra30B

10 5 JlaBiieHue 1o M30THYTOU MOBEPXHOCTHIO KuakocTtu. Gopmyna
Jlannaca. KanuuisipHble siBeHus

11 2 JedekTsl B KprcTalIax

12 ’ Cyb6numarus, TiaBJIeHHe U KPUCTAITU3AIUS TBEPAbIX TE.
AMopdHbIe Tena

13 3 OneiT MuinkeHa o OnpeesieHUIo 3apsaa dJIeKTpOHa

14 Pacyer HanmpsKEHHOCTH AIIEKTPUYECKOTO TOJIS HA OCH JIUTIONSA U

3 Ha MPSAMOH MEePIEeHANKYISIPHON OCH TUMOJIS.
15 [Ipumenenne Teopembl [aycca s pacuera HampsKEHHOCTH
3 MoJIE PAaBHOMEPHO 3apsHKEHHOW CgepuyecKkoil MOBEPXHOCTH,

PaBHOMEPHO 3apsHKEHHOT0 OECKOHEYHOTO MUIUHAPA.

16 3 CerseToaneKTpruKH, UX CBOMCTBA U IPUMEHEHHE.

17 3 ConpoTuBi€HUE MPOBOJHUKOB U UX COEAUHEHUE. 3aBUCUMOCTh
CONIPOTHUBIICHUS MIPOBOTHUKOB oT TEMIIepaTyphI.

18 3 PeoxopaHbIil MOCT YHHCTOHA.

19 3 KoaddutmenT noneznoro neHCTBUS UCTOYHHUKA TOKA.




20 PaboTa BbIX0O/a IIEKTPOHOB U3 METAIIOB. TepMO3IeKTpOHHAS
3 samuccust. KoHTakTHas pa3sHOCTh OTEHIUATIOB.

TepmonsieKTpuuecKHe IBJICHUS U UX IPUMEHEHHUE.

21 3 [TonynpoBOAHUKOBBIN MO, TPUOJ, TPAH3UCTOP HMHTEIrpaIbHbIE
CXEMBI..

22 Bungel  camocTOSTENHHOrO  ra3oBoro  paspsnpa. Tieromui,

3 JIyTOBOM, UICKPOBOMW U JTyTOBOU pa3psibl.

23 3 Dddexr Xomra.

24 3 YckopuTenu 3apsyKEHHBIX YaCTHULL.

25 3 [wna- n napamaraetn3m. eppoMarHeTHKU U UX CBOKCTBA.

26 3 Tox 1Ipu 3aMbIKaHUH U PA3MBIKAHUH LIETIH.

27 3 Omnpenenenre ynenbHOTO 3apsijia MOJOKUTENbHBIX HOHOB. Macc
— crnekTporpadsl.

28 3 TexHnuecKkre NpUMEHEHUS MEKTPOIN3A.

29 4 OnTuueckue npuoopsl. AGepparil ONTHYECKUX CUCTEM.

30 4 Onbeitel @u3o u MaiikenbCcoHa O OINPEACIIEHUIO CKOPOCTH
CBeTa.

31 4 Metonel HaOmioneHuss uHTepdepeHunu cpera. lIpuMeHeHue
uHTephEpPEHITNHN CBETA.

32 4 Bunn moMuHecieHIum.

S OueHo4YHbIe CpPeACTBA VISl TEKYIIEro KOHTPOJIA yCIEeBA€MOCTH U NMPOMEKYTOYHOM
aTTecTaluu

@OopMBI KOHTPOJS TEKYIIMX, MPOMEXYTOUHBIX W HWTOTOBBIX 3HAHUM CTYIEHTOB IIO
JTUCLMIUIMHE ONPEACTSIOTCS B COOTBETCTBUU C YUeOHBIM IJIAaHOM 00pa30BaTesIbHOI MporpaMMbl U B
COOTBETCTBUU ¢ AeilicTByromuM [lonoxkennem o OallbHO - PEUTUHIOBOM CHUCTEME OLIEHKU
ycrieBaeMocTH cTyneHToB KbI'Y.

Ot oOyuatomuxcs TpeOyeTcsl MOCELIEHUE 3aHSTUN, BBINOJHEHHE JIabopaTOpHBIX padoT,
3HAKOMCTBO C PEKOMEH/I0BAaHHOM JTUTEPATyPOU.

[Ipu arrectanuu 00y4aromMXcsl OLIEHUBAETCSA KAYeCTBO paOOTHI HA 3aHATUSAX (YMEHHE BECTU
JIMCKYCCHIO, CITIOCOOHOCTh YEeTKO U EMKO (POPMYIHpPOBaTH CBOU MBICIH), YPOBEHb MOJrOTOBKU K
CaMOCTOSITENIbHOM JIeSITeIbHOCTH, KAdyeCTBO BBIMOJHEHUS 3aJaHui (Mpe3eHTaluid, IO0KJIaI0B,
BBITIOJTHEHHUE JTAOOPATOPHBIX pabOT | JIp.).

Mexanuka. MosexkyjsipHas (pu3uKka ¥ TepMOAUHAMUKA
Bonpocs! s 1 Ko10KBHYMa.

1. Cucrema orcuera. Ilyrb, mepemelnieHue, CKOpPOCTb, YCKOPEHHE IpU PAaBHONEPEMEHHOM
MPSIMOJIMHEIHOM JIBUKEHUH.

2. KunemaTuka BpallaTENbHOTO JABMKEHHA. YTOJI NOBOPOTA, YIJIOBas CKOPOCTb, YIJIOBOE

YCKOPEHHUE U UX CBSA3b C JIMHEHHBIMU XapaKTEPUCTHUKAMHU.

Jlunamuka matepuanbHoi Touku. [lonarue maccesl, cuiiel. 3akoHbsl HproTOHA.

Cuitbl B MeXaHUKe (Cujia TPEHUSs, TSXKECTH, YIIPYTOCTH).

3axkoH BcemupHoro tarorenusa. Kocmuueckne ckopocTH.

kW
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10.

11

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.
41.
42.

[lonaTtne 3amMKHyTOM cucTeMbl. MIMIynbC MaTepHalbHONW TOYKH, MEXAaHUYECKOM CUCTEMBI.
3aKOH COXpaHEHUS UMITYJIbCA.

Paborta. Mommnocts. KII/l. Kunernueckass u moteHIuagbHasi SHEPrUun. 3aKOH COXPaHEHHS
JHEPIHUH.

MowmeHT cuibl. MOMEHT UMITyJibca. 3aKOH COXPAHEHUS MOMEHTA UMITYJIbCa.

OcHOBHOE ypaBHEHHE TMHAMUKHU BpaIllaTeIbHOIO ABMKEHUs.. MOMEHT UHEPLIUU.

Mowment nnepuuu. Teopema Illreiinepa. I mpockonsl.

. Kunernueckas sneprus Bpamenus. Pabora, coBepiiiaemas mpu BpallieHUuH Tea.
12.
13.
14.
15.

HCO. Cunbl unepum.

[Ipunuun otHOcuTenbHOCTH ["anunes. [IpeoOpazoBanus [Manues.

[Mocrynater CTO. [IpeoOpazoBanus JlopeHiia st KOOpAMHAT U BPEMEHHU U UX CIEJCTBUA.
OCHOBHOI 3aKOH PENITUBUCTCKON TMHAMUKH. 3aKOH B3aMMOCBSI3M MacChl U DHEPTUH.

Bonpocs! 111 2 KO1JI0KBHYMA.

CaoiicTBa ®’uaKocTel u ra3oB. ['uapocratnueckoe napienue. 3akonsl [lackans, Apxumena.
YcnoBus naBaHus Tedl.

CranmoHapHO€ T€YEHHE UACATBHOM KUAKOCTH. Y paBHEHNE bepHYIIN U CIIeICTBUS U3 HETO.
Bsizkocts. JlamunapHoe u TypOyseHTHOe TeueHue xxunkoctu. Yucno PeliHonbca.
Onpenenenue Ba3koct metogoM CTokca.

Onpenenenue BA3kocTH MeToAoM [lyazenns.

Mexanudeckue KoJeOaHus U X XapaKTEPUCTHKHU.

Napmonnueckuii octmusTop. [IpyKuHHBIN, GU3NYECKU 1 MaTEMaTHYECKU MAsTHUKH.
VYrupyrue BoOJIHBL. YpaBHEHHE Oerymieil BOJIHBI. 3eMIJICTPSCEHUs: TMPUYHHBI, MMOCICACTBUS,
MIPOTHO3.

Hutepdepentius BosaH. Ctosiaue BOJIHBIL. 3BYK, HHPPa3BYK, yabTpPa3ByK.

CratucTuyeckuii 1 TEPMOJIUHAMUYECKUN METO/IbI NCCIEA0BAaHUS CUCTEMbl MHOTUX YaCTHII.
OcHosuble nosioxkenust MKT cTtpoenus BemiecTsa.

[Tonsitue mons BemecTBa. KonndecTBo BemecTBa. MosisipHast Macca, Macca OJJHOM YacCTHIIbI.
Wneanbusiii ra3z. OcHoBHoe ypaBHeHne MKT uyeanbHOro rasa.

VYpaBHEHHE COCTOSTHUS UACAIBHOTO rasza. M3zonpoueccsl.

3akoH MakcBeiia 0 pacnpeaesieHud MOJIEKYII HICaIbHOIO T'a3a 0 CKOPOCTSIM.
bapomerpuueckas popmyna. Pacnipenenenue bosbimana.

Hudbdysus. 3akon uka. Koapduuuent nuddysuu.

TennonpoBoanocTh. 3akoH @ypre. KoaddunueHT TermionpoBoIHOCTH.

Bsizkocts. YpaBuenue Horotona. KoadduimeHnt Bsa3kocTu.

Bonpocsl 115 3 KOJLUIOKBHYMA.

[TepBoe Hayano TepmoanHaMuku. BuyrpeHHsis sHeprus. PaboTa B TepMoIuHaAMUKE.
TermoeMkocTh Ta3oB. YpaBHeHne Maiiepa.

Yucno creneHelr cBo6oabl. 3akoH bosbliMaHa 0 paBHOMEPHOM pacHpeeIeHUH SHEPTUH O
CTEIEHSIM CBOOO/IbI.

IIpuMeHeHue epBOro Havana TEPMOAUHAMUKH K U30IIPOLIECCAM.

Anmabatnyeckuii mponecc. YpasHenue Ilyaccona.

OO6patuMble 1 HeOOpaTUMBIE IpoliecChl. DHTponusA. BTopoe Hayano TepMoIMHAMUKH.
Tennossie asuratenu. [{ukn Kapno. KIIJ temnoBoit mammubl. OxpaHa OKpyXarouiei
CpeIbl.

PeanbHble rasel. YpaBHenue Ban-nep-Baanbsca. M30TepMsbl peanbHOTO rasa.

BuyTtpenHnss sHeprus peaigbHoro raza. Cxmxenue razoB. Dpdext xoyns — Tomcona.
SIBneHMss Ha TpaHULE KUAKOCTb M TBepaoe Teno. KpaeBoil yron cmaumBaHus.
IToBepxHOoCTHOE HaTshKeHUE. [I0BEPXHOCTHO-aKTUBHBIE BEIECTBA.
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43. Ucnapenue, miaBiaeHue, cyoaumanus. Juarpamma coctosiust. TpoiiHast TOUKa.

44. JlaBneHue 101 U30THYTOM NOBEPXHOCTHIO )KUAKOCTH. KanwiispHble sBIEHHUS.

45. Teepapie Tena. AMop(dHBIE U KpUCTAJUTMYECKHE Tena. [loimMepsl 1 OKpyXKaromas cpeaa.

46. Tunsl KPUCTAIUIMUECKUX TBEPBIX TEIL.

47. leexThl B KpUCTaILIAX.

48. TenmoeMKOCTh TBEpAbIX Tel. 3akoH Jrononra u Iltu.
49.®a30BbIe MEPEXO/IbI MEKY arperaTHbIMU COCTOSTHUSMU BellecTBa. da3oBble Iepexo/ibl
IIEPBOTO U BTOPOTO poja.

DJIEKTPUYeCTBO U MAarHeTHU3M ,0IITHKA, ATOMHas U siiepHasi pusmnka (2 cemectp).
Bomnpocsl 1 ko10kBHYMA.

1.3ak0H coxpaHeHuUs dIEKTPUUIECKOTO 3apsiaa. 3akoH KynoHa.

2. HanpsixkeHHOCTB anekTpuueckoro nodis. [punnun cynepnosunuu. Ione nunons.

3. IloTok 1 nUpKyAALUS AeKTpocTaTnyeckoro noss. Teopema ["aycca.

5. Pabota anexTpoctatnueckoro noJjs. [loTeHIman u ero cBs3b ¢ HANPSAKEHHOCTBIO.

6. IIpoBOMHWMKM W JUAJIEKTPUKU B dJeKTpocTatudeckom mosie. KonaeHcatopel. EmkocTh
KOHJICHCATOPOB.

7. DHeprus B3auMOJCUCTBUS SJEKTPUUYECKUX 3apsAJ0B. DHEPrUsl YEAMHEHHOTO ITPOBOJIHHKA,
KOHJICHCATOPa, AJIEKTPUUYECKOTO MOJIA.

8. Dnexrpuueckuit Tok. Cmina Toka. Croponnne cuibl. J/[C. 3akon Oma a1 yyacTka LEemH H
JUIS 3aMKHYTOM 1IeTH, COJIepKallero HICTOYHHUK TOKa.

9. 3akon Owma u [[xoyns-JIenna B uaTerpansHoi u nuddepennnansaoi Gopmax.

10. ConpoTuBieHHE NPOBOJHUKOB M HUX COEAMHEHUSA. 3aBUCHMOCTb OT TEeMIIepaTyphl.
CBepXnpoBOAUMOCTb.

11. IIpoBoguMOCTh B MeTasuIax. TepMOAIEKTPOHHAS SMUCCHS. SJIEKTPOBAKYYMHBIHN JTHO/I.

12. IlpaBuna Kupxroda. PaBHOBeCHBIN MOCT YHHCTOHA.

13. IIpoBoammocts B moaynpoBoAHWKax. COOCTBEHHas W TPUMECHas MPOBOJUMOCTb.
[TonynmpoBOAHUKOBBIN AUOI.

15. Daexrponus. [IpoBoauMocTh B 3nekTposnTax. 3akoH dapajes.

16. MaruautHoe mnosie. 3akoH bruo-Capapa-Jlamnaca.

17. B3aumopeiicTBrE apaJlIeIbHBIX TOKOB. 3aKOH AMIiepa.

18. /IBuxeHue 3apsHyKeHHBIX YacTHIl B MarHUTHOM noJie. Cuia Jlopeniia.

19. DnexrpomarautHas uHAyKIHs. 3akoH Papanes. [Ipasuno Jlenma.

22. Marueruku. Jlua-, mapa-, peppomaraeruku. [ unoreza Amnepa.

23. UuaykTUBHOCTB. DHeprus MarHuTHOro noiist. Camounaykuus. Tpancdopmatop.

24. [lepemeHnnslIii ToK. 3akoH OMa 7151 IEpEMEHHOT0 TOKa.

25. PeakTuBHOE cOMpoTUBIIeHHE. MOIIHOCTD B LIENHU MEPEMEHHOTO TOKA.

26. KonebarenbHblil koHTYp. CBOOOAHBIE rapMOHHUYECKHE KosebaHUs B KoHType. Dopmyna
ToMmcoHa.

27. KonebaTenbHbIi KOHTYp C aKTHBHBIM COIIPOTHBIICHHEM. 3aTyXalolie KoieOaHus.

28. BriHyX/1IeHHbIE K0JIeOaHus. SIBIEHUE AIEKTPUUECKOTO PE30HAHCA.

29. DnekTpoMarHuTHbIE BOJIHBL. Bekrop YMoBa — IlolTHHra.

30. [Ikana D1eKTpoMarHuTHEIX BOJIH. CBOICTBA 2JEKTPOMArHUTHBIX BOJH.

Bonpocs! 2 KO/NIOKBHYMA.

OcHOBHBIE 3aKOHBI TEOMETPUYECKOMN ONTUKH.

Ontuueckue mnpudopsl. Jlunza. dopmyna ToHkoi auH3bL. [locTpoenue wuszoOpaxeHUil B
TOHKOM JIMH3E.

doTtomerpusa. OCHOBHBIE (POTOMETPUUECKHE BEITUIUHBI.
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17.
18.

19.
20.

. UckyccTtBennas ontudeckast annzorponus. Iddext Keppa.
22.

21

23.
24.
25.

26.
27.
28.
29.
30.

31.

32.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

Wntepdepennust cBera. YCIOBHS MakCMMymMa M MHHHUMyMa HHTep(EpeHLnn CBeTa.
[Ipumenenne nHTEPHEPEHINN.

MeTop! IOIy4eHUsI KOTEPEHTHBIX CBETOBBIX BOJIH.

WuTepdepeniys cBeta B TOHKUX IUIeHKaX. 11010CH paBHOTO HaKIIOHA.

WuTepdepeniys ceera B TOHKUX IUieHKaX. [lonocsl paBHO# TommuHb! (Koibiia HeioToHA)
Pacuer nHTEpPEPECHINOHHON KAPTHHBI OT IBYX UCTOYHHKOB.

Hudpaxmus cera. [Ipunnun [roiirenca - @penens. Meton 30u Openens.

. Audpaxmust @penens Ha KPYriioM OTBEPCTUH U HETIPO3PAYHOM JIUCKE.

. dudpakuus ceera. Audpakuus Opayrrodepa Ha oo menn. AudpakinrnonHas penerka

.. Iudpakuus va xpucramwiax. ®opmyna Bynsda — bperros.

. F'onorpadwus.

. ucniepcust cBeTa. DIEKTPOHHAs TEOPUs AUCIIEPCHH.

. Mucnepcus ceera. Bunpl ciekTpoB uzinydeHus. KauecTBEeHHBIN M KOJMYECTBEHHBIN aHAIIN3S.

. [lornomenue cBera. 3akoH byrepa. CnexkTpel H3My4YeHHs] W TMOTJIOLIEHUS KaK METOJ

OTpa)kaTeJIbHOM CIOCOOHOCTHU MOYB, AUAarHOCTUKA 3arpsI3HEHHBIX HE(PTHIO MOYB.
[Monspuzanus ceeta. Buasl nomsipuszarnuu. 3akon Maitoca.

[lonsipuzanus cBeta npu OTpakKeHUU U MPEIOMIICHUN Ha FPAHULE ABYX AUIIEKTPUKOB. 3aKOH
Bbprocrepa.

SIBnenue nBoitHOrO JMydenpenomieHus. [Ipubopsl 11 nonydeHus, Moaspu30BaHHOTO CBETA.
Onrtrnueckn akTUBHBIE BenecTBa. CaxapuMeTpBl.

XapakTepucTUKU TeraoBoro u3nydeHus. 3akon Kupxroda. 3akonst Ctedana — bonbimana u
cMenieHus: Buna.

®opmynel Panes — [xxunca, Buna u [1nanka.

Onrtuyeckasi TUPOMETPUSL.

3akoubl  Qorodddekra. VYpaBHenwe OiHmTeHa I dortodrddekra. IlpumeHeHue
dhoTtorddexra.

Macca u ummyinbsc Gotona. /laBneHue crera.

Oddexr Komnrona.

3aKOHOMEPHOCTH B aTOMHBIX clieKTpax. JIMHeiuaThlii ClIeKTp aTomMa BOJIOpO/a.

Crpoenue atoma. OnbiTel Pesepdopna nmo paccesuuro anbda - 4acTu.

[Toctynatel bopa. DkcrnepuMeHTalbHOE [0KA3aTENbCTBO JUCKPETHOCTH SHEPreTHYECKUX
ypoBHe# atoMa (onbITel @panka u ['epiia).

DnemMeHTapHas TeopHs aroma Bojopoa o bopy

Bomnpocsl 3 ko10KkBHYyMA.
I'unoteza ne-bpoinsa. BonmHoBblie cBoiicTBa BemiecTBa. COOTHOIIEHUE HEOINPEIEIECHHOCTEH
JUISL KOOPJMHAT U UMITYJIbCOB.
BonnoBas ¢ynkius u ee craructuueckuid cmpicit. O0miee ypasuenue Llpenunrepa.
CnuH snekrpoHna. Kpantossie uncia. [Ipunnun [aynu.
Ilepuoanueckas cucrema 3nemenToB [[.M1.Menpaeneena.
PentrenoBckoe n3nydenue. 3akoH Mo3iu.
[Ipupoa XMMHUUECKOH CBSI3U B MOJIEKYJIAX.
CnoHTaHHOE U BBIHYXACHHOE U3IydeHue. Jlasepsl.
[ToHsiTHE 30HHOW TEOPUH TBEPAOIO TENA.
Pa3mep, cocras u 3apsa aTOMHOTO sipa.
JledekT Macchl ¥ SHEPTHsl CBSI3M siiep. SAepHbIe CHIIBI M UX CBOMCTBA.
PagnoakTuBHOE M3IIydeHUE U €TO BUBL.
buonoruueckoe neicTBUE pagMOAKTUBHBIX U3IYYeHHUH. 3aluTa OT pagualim.
PagnoaktuBHbIe 2neMeHThl. [IpuMeHeHEe paauOaKTUBHBIX U30TOIOB.
KoHTpons  paanoakTHBHOTO 3arpsi3HEHHS OKpyXkaromieil cpenbl. [IpoGiema nukBUAanuu
paIMOaKTUBHBIX OTXOJIOB.
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46. 3akoH paanoakTUBHOTO pacnajaa. [IpaBuna cmenienus.

47. SInepHble peakluy U UX OCHOBHBIE TUIIBI.

48. SInepHble peakuuu N0 AeHCTBUEM HEUTPOHOB. LlenHas peakuus neneHus.

49. Snepnas sHepretuka. TepMmosiepHbIe pEeaKIIUH.

50. Knaccel 351ieMeHTapHbIX YaCTHUI] U BUJIbI UX B3aUMOJICHCTBUIA.

51. Metozp! HaOMIOACHUST M PETUCTPAIMN AIIEMEHTAPHBIX YaCTHIl M PATMOAKTUBHBIX W3Ty4CHUH.
PeructpannoHHble CUETUHUKH.

52. MeTopl HaOIOJCHUS M PETUCTPAIMH AJIEMEHTAPHBIX YaCTUIl U PAJHOAKTUBHBIX W3TyYCHUH.
TpeKoBbIE IETEKTOPHI.

Tunwvt mecmoguvix 3a0anuil

PaBHOMEpHOE JABMKEHHE TIO OKPY)KHOCTH OTIPEACTSETCS YCIOBHEM
a, =0,a, =0
a, =0,a, = const
a, =const,a, =0
a, =const,a, #0
3aBHCHMOCTB ITYTH OT BPEMEHH JUTS TIPAMOJIMHEHHO JIBIKYIIIEToCs Tena nMeer Buj S = 2¢ + 3t
( Bce Bermunns! nansl B CH). Yckopenne Tena depes 2 cek OyzeT paBHO [M/c¢” ]
6
38
30
24
MarepuanbpHasi TOUYKa BpaIaeTcsi paBHO3aMEIJICHHO 0 OKPY>KHOCTH IIPOTHUB YaCOBOW CTPEIIKH.

YckopeHue mpy 3TOM HaIlpaBJIEHO BJOJIb
1 2

1
2
3
4
3aBHCHUMOCTD yriia moBOpOTa OT BpEMCHU JIsI BPAIIArOIICTOCA TCJIa UMCECT BUJ

Qo=4+2t + 22 (Bce Benmuuunbl gansl B CU). Pannyc Bpamenus tena 10 cm. Hopmanbaoe

YCKOpEHHE K KOHILy BTOPO# CeKyH/Ibl paBHO [M/c” ]
10
16
100
1000
IIpu yBenuueHnuu B 4 pasa Macchl TeJa, CKOJIB3SILIETO 110 TOPU30HTAIBLHON TOBEPXHOCTH, CHJIA
TpEeHUs
yBEJIMUYUTCS B 4 pasza
yBesnnuuTces B 16 pas
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YMEHbBIINTCS B 4 pa3a
yMeHbIINUTCA B 16 pa3

6. Ilpu yBenmueHHH Macchl OHOTO U3 TEJ B 4 pa3za U yBEIMUECHUU PACCTOSHUS MEXKIY HUMU B 2

pasa cuia TArOTCHUS
YBEJIMYUTCS B 2 pasza
yBeJIMUUTCS B 4 pasza
YMEHBILIUTCS B 2 pa3a
HE U3MEHUTCS

3aBUCHUMOCTh HUMITYJIbCa OT BpCMCHU JJIA HpﬂMOHI/IHeﬁHO ABMKXYIICT OCA TCJIa MPEACTABJICHA HA

rpaduxke.
P A

3aBUCUMOCTh PaBHOJACHCTBYIOIIEH CUIIbI OT BPEMEHU UMEET BU/T

=Zl
1

8. ypaBHeHI/Ie JIBIDKSHMS Teja [0 HaKJIOHHOM MIOCKOCTH UMEET BU/I

F +mgsin o — pumgcosa =0.
JlaHHOE TeNIo ABIKETCS MO TIOCKOCTH

PaBHOMEPHO BHU3

F 1

t

5
rd

I A

N

W

W
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PaBHOMEPHO BBEPX
PaBHOYCKOPEHHO BHU3
PaBHOYCKOPEHHO BBEPX

9. Jlist aGCOIIOTHO HEYIPYroro yAapa BhIIOIHIETCS
TOJIBKO 3aKOH COXPaHEHUsI UMITYJIbCa
TOJIBKO 3aKOH COXPAaHEHHUsI KHHETUYECKOW SHEPTUu
3aKOHbBI COXpAaHEHUS UMIYJIbCA U KUHETUYECKOUN SHEPrUu
HE BBINOJIHSIOTCS 3aKOHBI COXPAaHEHUSI UMITYJIbCa U KUHETUYECKOM 3HEprun

10. Kunetnueckas sHeprus Tena MpH yBeJIMYEHUH CKOPOCTH Tena B 4 pasa
YBEJIMYUTCS B 2 pasza
yBEJIMYUTCS B 4 pasza
YBEJIMYUTCS B 8 pa3
yBeJnnuuTCs B 16 pas

11. IloreHumanbHast sHeprust NpyxuHbl )xectkocThio 80 H/M cxxaroit Ha 5 cm Oynet paBHa [[Ix]

40
0,01
0,1
400

12. OcHOBHOE ypaBHEHHE TMHAMHKHU BPaIaTeIbHOTO JBWKCHHS TBEPIOTO TEIa HMEET BUJT

M=J ¢
L=J -w
M=J o
L=[7p]

13. MoMeHT HHEPLIUHN JUCKAa OTHOCHUTEIBHO OCH , HpOXOI[}IH_[eﬁ KacaTCJIbHO K €I'0 IMOBEPXHOCTHU

yepe3 KOHEll pajinyca, paBeH

7Ang2
%mR2
%mR2

13 :
20™MR

o 2
14. MoMeHT HUMITYJIbCa OTHOCHUTECJIbHO HCIIOABUKHON OCHU U3MCHSCTCS 110 3aKOHY L =at”. Ykaxure

l"pa(l)I/IK, IMpaBUJIBHO 0Tpa>1<afou11/n71 3aBUCUMOCTDb OT BpEMCHHU BCIIMUMHBI MOMCHTA CUJI,
I[eI\/'ICTBYIOH_[I/IX Ha TCJIO
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M
M

W

W

M MA

t t
15. CrutontHOM U OB MUTUHAPHI, UMEIONINE OJJMHAKOBBIE MAcChl U PaJINYChl, BKaThIBAIOTCS 0€3

MpOCKalib3bIBaHUs Ha TOPKY. Eciiu HauanbHbIE CKOPOCTH TN OJAMHAKOBBI, TO
BBIIIE TOJHUMETCS MOJbIN I1ap
00a Tena MOJHUMYTCS Ha OJIHY U TY K€ BBICOTY

BBIIIIE MMOJHUMETCS CIUIOIIHOMN IIUIIUHIP
16. IIpu yBenmuueHnU yrii0BOM CKOPOCTH BpallleHUs I1apa B 3 pa3a, ero KHHeTHIeCKasi SHePTrus
yBenuuuTcs B 9 pa3
YMEHBIIUTCA B 9 pa3
HE U3MEHUTCS
yBEJIMYUTCS B 3 pasza

?

17. Cuiibl uHEPIMH 00YCIOBIICHBI
B3aMMOJICHCTBHEM TEJI B CHCTEME OTCYETA
YCKOPEHHBIM JIBUKEHHEM CUCTEMBI OTCUeTa
YCKOPEHHBIM JIBUKEHHEM TEJ B CUCTEME OTCUETa
PaBHOMEPHBIM MPSMOJIMHEHHBIM JIBHDKCHHEM CHCTEMBI OTCUETa
18. Ha nBuxkyiuecs Tena BO BpalllatoIIeiicsl CUCTEME OTcUeTa AECTBYET
TOJIBKO IIEHTPOOCIKHAS CHIIa
Tosbko cuina Kopuonuca
U 1leHTpoOexHas cuia, u cuna Kopuonuca
19. [Ipu yBennueHnn 4acCTOTHI BpallleHUs] CUCTEMBI OTcueTa B 4 paza cuia Kopuomnuca
yBenu4uBaeTcs B 16 pa3
yBEJIMUMBAeTCs B 4 pasza
yMeHbI1aeTcs B 4 pasza
HE U3MCHSCTCS
20. YcnoBue miaBaHus TeNa B )KUJKOCTU ONIPEIeseTcs
00BEMOM Telia
Maccoi Tena
(dhopmoit u Maccoii Tena
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COOTHOILIEHUEM IUIOTHOCTEN TEJIa U KUJIKOCTH
21. YpaBHeHHE HEPA3PBIBHOCTH JIJISI HECKUMAEMOM KUJIKOCTH UMEET BUJI

S
— = const
v
pv’
P+ = const

S v =const
2

P+pgh+pu

= const

22. Ilpu nepexojie BOJbI U3 OJJHOU TPpyOBI B APYI'yI0, IUaMeTp KOTOPOil B 2 pa3a MEHbIIIE, CKOPOCTh
TE€YECHHUS
yMEHbIIIaeTcs B 2 pa3a
yMeHbIlaeTcs B 4 pasa
yBEJIMUYUBAETCS B 2 pa3a
yBeJIMYMBaeTcs B 4 pasza
23. Ilpu yBenTU4YE€HUH MAcChl rpy3a NIPYKMHHOTO MasiTHUKA B 4 pa3a, Iepuo
yMeHbIIaercs B 4 paza
yYMEHBIIAeTcs B 2 pas3a
yBEIU4YMBaeTcA B 4 paza
YBEJIMYMBAETCA B 2 pa3a
24. MakcumanbpHasi CKOPOCTh TAPMOHUYECKUX KOJIeOaHU! paBHa

A0
47
4]
2
[’
25. Ilpu yBenmnyeHUM 4acTOTHI KOJieOaHUid B 2 pa3a MoJIHAS SHEPTUsl MAaTEPHAIbHON TOYKH,
COBeEpIIalOIIel rapMOHUYECKHE KoJeOaHus
yMeHblaeTcs B 4 pasza
yMeHbIIaeTcs B 2 pasza
yBeJlInuuBaeTcs B 4 pasza
yBeJIMYMBaETCs B 2 pasza
26. OCHOBHBIM CBOMCTBOM BOJIH SIBJISICTCS
MepeHoc yactul, 0e3 mepeHoca sHepruu
MEePEeHOC YHEPruu 6e3 mepeHoca YacTHIl

MEePEeHOC, KaK YacTHll, TaK U SHEPTUu
27. CBs3b MEXKy JUIMHOM BOJIHBI U CKOPOCTBIO €€ pacpOCTpaHeHHs BbIpaxkaeTcs (Gopmynoit

A=v-v
A=v-T
i=2
T
A=2vv
28. PaccTosiHME MEXTy COCETHUMH y3JIaMH CTOSTYEH BOJHBI PaBHO

A

4

A

4

2

24
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29. CBA3b MEXKy SHEPIUEN U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI UMEET BUJ

E = m’c* + p*c?

E = pc
E =.m’c* + p*c?
E=po
30. OcHOBHOM 3aKOH PEISATUBUCTCKON TUHAMUKH UMEET BU/T
- -
F=mya
N
pod__muv
dt \J1-v?/c?
N
- dm, 0
F=—"2
dt
N
- m, L
F=—"""_
J1-v?/c?

31. Macca aBmKyIencs 4acTULIbI BBOE OOJIbIIIE MACChI TOKOS MPU CKOPOCTH YaCTHIIbI paBHOM

3

—C

32. Ecnu oiuH U3 IBYX TOYEUHBIX 3apsiIOB YBEITUYUTH B 2 pa3a, 4TOObI Cujla KyJOHOBCKOTO
B3aUMO/ICHCTBUS OCTANACh TOCTOSIHHOM, PACCTOSTHUE MEX/Iy HUMU Ha/l0
YBEIIUYUTH B 2 pasza
YMEHBIIIUTH B 2 pa3a

YBEJIMYUTH B V2 pasa
YMEHBILIUTH B V2 pasa
33. HanpsikeHHOCTB 3J€KTPUYECKOr0 MOJIsl U3MEPSIOT ¢ IIOMOILBIO IIPOOHOTO 3apsna ¢, . Ecin
BEITMYHMHY MMPOOHOTO 3apsiia YMEHBIIUTH B Pa3, TO MOIYJIb HAMPSKEHHOCTH U3MEPSIEMOro MOJIs
HE U3MEHUTCS

YBCJIHUYHUTCSA B N pa3
YMCHBIIUTCA B N1 pa3

2
YBEJIMUUTCS B 1~ pa3
34. I'paduk 3aBUCUMOCTH HANPSHKEHHOCTHU E 351eKTPOCTaTHYECKOTO MOJIS ABYX 3apsKEHHBIX
IJIOCKOCTEN C OAMHAKOBOM MOBEPXHOCTHOM IJIOTHOCTBHIO HA PacCcTOSTHUM d Apyr OT apyra

19
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35.Ha PUCYHKC ITOKa3aHO HAIIPABJICHUC E HAIIPSDKCHHOCTH 3JICKTPHUYCCKOI'0 ITOJIA ABYX PABHBIX

110 MO0 TOUCYHBIX 3apsAZIOB ¢, U ¢, B TOUYKE A, paBHoy,HaHeHHOﬁ OT OTHUX 3apsa0B. 3HaKH
9THX 3apAa0B 6yI[yT
._p
a5

2
=
]
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q,>0,9,<0
q,<0,g9,>0
q,>0,9,>0
q,<0,g,<0

36. IloTOK BEKTOpa HANIPSKEHHOCTH CKBO3b 3AMKHYTYIO IIOBEPXHOCTB S, PaBeH

37. Fpa,[[I/ICHT MMOTCHIHAJIA SJICKTPHUYCCKOI'O IM0JIsI OTPULIATCIIbHO 3ap51>1<eHH0171 OecKOHEeUHO
IUIOCKOCTH B TOUYKE A MMeCT HaIIpaBJICHUC

-G

A

N+
oV

v




1
2
3
4
38. EMKocTh Kax10r0 KoHAeHcaTopa B 6arapee C =100n@ . O6mas eMKocTh OaTapen

KOHJEHCAaTOPOB PaBHA [nd)]

40
75
100
400
39. Ha pucyHke mmoka3zaHa 3aBUCHMMOCTb CHJIbI TOKa B IPOBOJHUKE OT BpeMeHHU. 3a Bpems ot 10 ¢ 1o
20 ¢ dyepe3 ceyeHue 1o MPOBOJHUKY MPOMIENT 3P [Kﬂ]

I
80

60

. \
\

5 20 15 20 25 30,

150
200
350
400
40. ConpoTuBieHHE yyacTKa e 4B, IPEeICTaBICHHOTO Ha PUCYHKE, I'/I€ KaXIbli PE3UCTOP

R =30 Om, paBHO [OM]

R R
A R B
— [ —
R
1
| I |
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40
50
75
120
41. Jlamnouka BKJIIOU€HA B ceTh ¢ HanpspkenueM 200 B u nponyckaer tok 0,5 A. 3a 2 yaca
JaMITOYKa MOTPeOIISIeT YJHEPTUIO PABHYIO [ mc]
200
10°
360-10°
720-10°
42. Bropoe npasuio Kupxroda nmeer Bujg

> IR =0

ZIiRi = const
Y LR =>¢,
i k
Y IR =) IR,
i k

43. Hanpsi>keHHOCTh MarHUTHOTO TI0JIS B IEHTPE KPYroBOTO BUTKA paguycoM 10cm, o KoTopoMy
Te4eT TOK 1A, paBHa [A/m]
8
2
10
5

44. B 1Byx mapajuienbHbIX IPYT IpYry IPOBOJHUKAX TOK TE€UET B MPOTHUBOIMOIOKHBIX
HanpasiieHusx. [IpoBogHuku
MIPUTITUBAIOTCS
OTTAJIKUBAIOTCS

HE B3aMMOJEHUCTBYIO APYT C IPYroM
MMOBOPAYMBAIOTCS B OJTHOM HAIPaBJICHUU

45. Ha pucyHke n300pakeHbl C€YeHHS IBYX JUIMHHBIX MapauIeIbHbIX IPOBOJIHUKOB C TOKAMH,
npudeM I, =2/, . UHaykuus pe3yabTUPYIOLEr0 MarHUTHOTO 01 PaBHA HYIIO B HEKOTOPOii
TOYKE MHTEpBaJIa

00 o

23



46. Butok npoBoJia HaXOJUTCSI B MArHUTHOM T0JI€, EPIIEHIUKYIISIPHOM TIOCKOCTH BUTKA, U
CBOMMH KOHIIAMH 3aMKHYT Ha amriepMeTp. MaruuTHas MHIyKIUs [10JIs1 MEHSIETCS C TEYCHUEM
BpPEMEHU COTJIaCHO rpaduky. AMIepMeTp MOKAKET HATUIHE SIEKTPUISCKOTO TOKa B MOMEHT

BpPEMEHU
B A
} o
i 2 34 e
| |
| |
I |
| 1
| I
or0mo1lc
orl o3¢
or3ng04c
or0ngodc

47. Ilpu yMEeHbIIIEHUU MarHUTHOW MHAYKUUHU B 3 paza 00beMHas MIIOTHOCTh SHEPTUH MarHUTHOTO
oJIs
YBEIUYUTCS B 3 pas3a
YMEHBIIUTCSA B 3 pasa
YMEHBIIUTCA B 9 pa3
yBenuuuTcs B 9 pa3

48. BemectBo, o0s1aaromiee CIOHTAaHHOW HAMAarHUYEHHOCTHIO B OTCYTCTBHUHU BHEIITHETO
MAarHUTHOTO MOJIS, 3TO
JAaMarHeTUK
rapamMarHeTukK
(dheppomMarneTux
JTUDJICKTPUK

49. Ha pucyHke npejcTapiieHa MeTis rucrepesuca peppomarneTrka. KospruurusHoi cuie

COOTBGTCTBYIOT TOYKHAU
iM

Om2
Oml
1u4
24



3ub
50. KonebarenbHbIN KOHTYP COCTOUT U3 KOHIEHCATOPA dJEKTPOEMKOCThIO C M KaTyIIKU
MHAYKTUBHOCTBIO L. ECIM 31€KTpOEMKOCTh KOH/IEHCATOPA M MHAYKTUBHOCTh KaTYIIKU
YBEIMUMWINCH B 3 pa3a, TO Iepro] CBOOOIHBIX IIEKTPOMArHUTHBIX KOJICOAHUI B 3TOM KOHTYpe
yBEIUYUTCA B 3 pasza
yYMEHbIIUTCS B 3 pasza
yBenu4uTes B 9 paza
HE U3MEHUTCS
51. K nocrenoBatenbHO COETMHEHHBIM PE3UCTOPY, KOHJICHCATOPY U KATYIIKE [T01aHO nepeMeHH0e

Hanpspkenue U. Eciin mazieHue HanpsihKeHUs: Ha pe3ucTope U =0B , Ha KaTymKe SB

KOHJEHCATOpe Uc= 2B, to U paBHO [B ]

~N DN W N

52. Tlo yyacTKy LIeTid CONPOTHUBIIEHHEM R TedeT nmepeMeHHbI TOK, MEHSIOIIMICS 10
rapMOHMYECKOMY 3aKOHY. ECM yMEHBIINTB NENCTBYIONIEE HAIPSDKEHUE B 2 pasa, a
CONIPOTHBIICHHUE YBEIIMYNTH B 4 pasa, TO MOIIHOCTh Ha 3TOM y4acCTKe

yMeHbIINTCA B 16 pa3
yMeHbIINTCA B 4 pa3a
yBeInuuuTcs B 4 pasza
yBenuuuTcs B 16 pa3
53. ITonHas cucrtema ypaBHeHI/Iﬁ Makcgesna Jyisi 3JJIeKTPOMAarHUTHOTO TIOJIsl UMEET BUJL

§Edl —]——ds

§ﬁd7——j;+——-ds
L

deEzq

N

fﬁdszo

S

Crnenyromas cucrema ypaBHEHUM
-

> > OB ~
iEdl=—£57dS

SN oD ~
inl=—£5;dS
§Bd§=o

S

§Ed§=o

CIipaBCAJinBa AJId IICPEMCHHOI'0 SJICKTPOMATrHUTHOT'O TTOJISA
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B OTCYTCTBHUC 3apPs’KCHHBIX TCJI 1 TOKOB ITPOBOANMO CTU
IIpH HAJIMYWU 3apsOKCHHBIX TCJI U TOKOB IIPOBOJUMOCTH
B OTCYTCTBUC TOKOB IIPOBOJUMOCTHU

B OTCYTCTBHUC 3apsAKCHHBIX TCJI

54. 1511 5eKTpOMarHUTHBIX BOJIH XapaKTEPHO SIBIICHHE, KOTOPOE HE SIBIISIETCS OOIIMM CBOMCTBOM

BOJIH JIFO00# TTPUPOIBI
IIPEeIOMIICHNE
MOJISIPU3ALINS
madpaxus
uHTEpPepeHus

—

55. B 351eKTpOMAarHuTHOM BOJTHE, PACIIPOCTPAHSIIOIIEHCS CO CKOPOCThIO U, MPOUCXOIAT KOJIeOaH s

-

- - -

BEKTOPOB HaIpshkeHHOCTel snekTpudeckoro nojis £ u maraurnoro nons H . Bexropw £, H

—

1 U uMerT B3aMMHYIO0 OPHEHTAIIUIO

ELHE| 0 H| 0
ELH. Elv vLlH
E||H.E Lo, vl H
E|H.E| o, v|H

56.Jlyu AB npenomiusiercs B Touke B u uger no nyru BC. Ecimm n =const, a n,

YBCIMYHUBACTCS, TO JIYY NPCIIOMIISICTCA 110 ITyTU

A

i,

n,

1
2
3
4

57. SIBneHue MoJIHOTO BHYTPEHHETO OTPaKEHUs HAOII01aeTCsl IPU YCIOBUU

26



n, >n,
n, <n,
n =n,
n, <<n,
58. PaccrosiHne OT mpeamera J0 pacceuBarolied JUH3bI 4 cMm, PACCTOSIHUE OT JIMH3BI [0

n300pakeHus 2 cm. POKycHOE pacCTOSIHUE JIMH3BI PaBHO [ cm]

WA AW =P

59. BonHbI CTPOTO OMpEIeIeHHOM U MOCTOSTHHOM YaCTOTHI — 3TO
KOTCPCHTHBLIC BOJIHBI
MOHOXpPOMATHUYCCKUEC BOJIHBI
TapMOHHUYCCKUE BOJHBI
CTOSYMEC BOJIHBI

60. /IBe KorepeHTHbIE CBETOBBIE BOJHBI C A=500HM TPUXOJAT B HEKOTOPYIO TOUKY IPOCTPAHCTBA C

pasHoCThIO X042 2,25 mxm. Pe3ynbTatr nuHTEpPEepeHIInn B 3TON ToUKe OyneT
max 5 nopsiaka
max 4 nopsiaka
min 5 mopsiaka
min 4 opsiaka

61. [Ipoxozs yepes IUICHKY, 3€JICHBIN CBET MPU YMEHBIICHUH TOJIINHBI TUIEHKHA CTAHOBUTCS
KpacHBIM
HE U3MEHSICTCS
(hbHOIETOBBIM
roJryObIM

62. ludpaxius cBeTa— 3TO
HAJIOXKEHUE KOTCPEHTHBIX BOJH B IPOCTPAHCTBE
OorubaHue CBETOBBIMH BOJIHAMU MPETSITCTBUIN
pa3JIoKEHUE CBETA B CIICKTP
YIOPSIOUEHHE KOJICOAHUH CBETOBOTO BEKTOPA

63. Hucno mtpuxoB Ha 1 cv audpakiinoOHHON PELIeTKH ¢ mepuoaoM 1 mru paBHO
10
100
1000
10000

64. I[I/ICHepCI/IH Ha3bIBaACTCsA HOpM&J’IBHOfI, €CJIM IIpU YMCHBIICHUHN JIMHBI BOJIHBI A\ TOKa3aTenb

MpEIOMIICHUSA
YBCINYNUBACTCA
HC U3MCHACTCA
YMCHBIIACTCA

65. IHTCHCHBHOCTD CBCTa, MPOMCAIICIO YCPEC3 MOJIAPU3ATOP U AaHAIIU3ATOP 6y,[[eT MaKCHMaHLHOﬁ,

€CJIK YI'oJI MCKAY OCSAMMU NOJIApU3aTOPa U aHAJIU3aTOPa PaBCH
27



OO

30°
450
60°

66. Ecnu cBeT nmajgaeT Ha rpaHully pas3zesa IBYX JUIEKTPUKOB, TO
OTpa)KeHHBIfI u HpeJIOMJIeHHI)IfI JIYYH 4aCTUYHO ITOJIAPU30BaHbI
OTPaKECHHBIN U MPEJIOMIICHHBIN JIy4d HE NOJISIPU30BAHBI
OTPAKECHHBIN U IPEIOMIICHHBIN JTy4H B3aUMHO IEPIECHIUKYIISPHBI
OTpa)KeHHI)II\/JI u HpeJIOMJIeHHLIfI JIYYH IJIOCKOITOJIAPU30BaHbI

67. Ilpu nBOMHOM JyuyenpeaoMICHUN
OOBIKHOBEHHBIN 1 HEOOBIKHOBEHHBIN JTy4d HE MOJIIPU30BaHBI
OOBIKHOBEHHBIN M HEOOBIKHOBEHHBIH JTy9W YaCTHYHO MOJISIPHU30BAHBI
OOBIKHOBEHHBIN M HEOOBIKHOBEHHBIH JTyUH TUIOCKOMOJISIPU30BaHbI B TTApaJLICITbHBIX
IUTOCKOCTSIX
OOBIKHOBEHHBIN M HEOOBIKHOBEHHBIH JTy9H TUIOCKOIIOJISIPU30BaHBI BO
B3aMMHOIICPIICHIUKYISIPHBIX TIOCKOCTSIX.

68. BemecTa, crmocoOHbIe TOBOPAYNBATH INIOCKOCTH TOJISIPU3AINH, SIBIISIOTCS
OIITUYCCKN aKTUBHBIMHU
OIITUYCCKHN HSOTpOHHBIMI/I
OTITHYECKU aHU30TPOITHBIMHU
ONTHYECKH HE aKTHUBHBIMH

69. YuusepcanbHas Qpynkuus Kupxroda nis TemnoBoro usydyeHus: paBHa
CHEKTpaIbHOM MOTJIOMATEILHON CIIOCOOHOCTH YEPHOTO TEa,
CIEKTPaIbHOM MOTJIOMATEIFHOM CIIOCOOHOCTH CEpPOTO Tea,
CHEKTPAIBHOM IMIIOTHOCTH SHEPTreTHUECKON CBETUMOCTH YEPHOIO Tela,
CHEKTPAIBLHOM MIOTHOCTH SHEPreTUUECKON CBETUMOCTH CEPOTro Teja

70. Ha pucyHke mnoka3aHa KpuBas 3aBUCHMOCTHU CIEKTPAJIbHOW IJIOTHOCTH BSHEPreTH4ecKOon
CBETUMOCTHU abCOJIOTHO YepHOTo Tena oT JuinHbl BoiHb ipu 8000K. Ecnu temnepatypy Tena

yBennuuTh 10 16000 K, TO AnMHA BOJIHBI COOTBETCTBYIOIIAs MAaKCUMYMY H3JIydeHUs Oyner
paBHa [HJl/l]

r, 8000K
|
|
|
I
|
|
|
|
|
: -—_
400  AHM
100
200
600
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800
71. YpaBuenue DitHmTeiHa as potodddexTa BeIpakaeT 3aKOH COXpAHEHUS

HMITYJIbCA

SHEPIUu

MOMEHTA UMITYJIbCA
IIEKTPUYECKOTO 3apsa

72. 3aBUCUMOCTh MAaKCHMAaJbHON KWHETHUYECKOW SHEpruu (POTONIEKTpOHOB W OT HYaCTOTHI V

najarmux Ha GorosneMeHT (GOoTOHOB cooTBeTcTBYET Trpaduk 1. Ecnu nansbiil poTosnemeHt
3aMEHUTH JAPYTruM ¢ Oosblel paboToil BeIXoa, To rpaguky W = f (v) OyZeT COOTBETCTBOBATh

AW~

73. Ha pucyHke mnpuBelieHbl IBE BOJbTaMIIEPHbIE XapaKTEPUCTHKU OJHOro ¢orornementa. s

4aCToT Vv IIagaroniux I/ISJ'Iy‘IeHI/Iﬁ u OCBGIHGHHOCTGIZ E CIIPpaBCIJINBO

J\)!

~

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

74. JlaBrieHue cBETa Ha YEPHYIO IOBEPXHOCTh

29



B 2 pa3a MEHbIIIE, YeM Ha 3e€pPKaIbHOM MOBEPXHOCTH
B 2 pa3a 0oJibIlie, 4eM Ha 3epKaJIbHOW MOBEPXHOCTH
OJIMHAKOBO C JIaBJICHUEM Ha 3epKaIbHOU MOBEPXHOCTHU
B 4 pa3a OoJiblie, 4eM Ha 3epKaJIbHON TOBEPXHOCTH

75. llpu >dpdexre KomnToHa mis TMamaromero M3My4eHUs JTUHOW BOJTHBI A M PacCesTHHOTO

U3IIy4eHus: A' CIpaBeUINBO

A>A

A>A

A=A

A'>>A

76. Ha pucyHke n300paxxeHbl CTallMOHApHBbIE OPOUTHI aToMa BOJIOpoJa corjacHo Mozaenu bopa, a

TaKXKe€ YCIOBHO M300pa)K€Hbl IEPEX0/Ibl ANEKTPOHA C OJHOMN CTAIlMOHAPHON OpOUTHI Ha IPYTYIO,
CONPOBOXKJAIOIINECS W3IYyYEHHEM KBaHTAa HSHEpruv. MakcUMajbHOW YacTOTe H3JIy4eHHs B

cepuu JlaliMmaHa COOTBETCTBYET MEPEXO]T

n=1
n=2
n=3
n=5
n=4,

Sn—1n
Sn—2n
S5n—3n
2n—>1n

77. Mexay Tpemsl HIKHUMU YPOBHSIMU DHEPrHH 3JEKTPOHAa B aTOME BOJOPOJia MUHUMAalIbHAS

qacToTa nmorjiomacMoro (I)OIOHB. COOTBETCTBYCT IICPEXOAY

E=0
E-
E,
E,
E>— Ei
Ei—E
E>—E3
Ei—E3

78. JlnuHel BoaH A€ bpois s 251eKTpoHa, IPOTOHA U ¢ - YACTULBL, ABMKYIIUXCS C OAHON U TOU

JK€ CKOPOCTBIO CBA3aHHBI COOTHOIIICHUEM
30



A, >, >4,
A, <A, <4,
A, >, <4,
A =4, =1,

79. BeposSITHOCTh OOHAPYKUTH AJICKTPOH HA YUACTKE (a,b) OJHOMEPHOTO MOTEHIIMAIBHOTO SIIHKA C

b
0ECKOHEYHO BBHICOKMMH CTEHKAaMH BBIYMCIAETCS 10 Gopmyne W = dex , TI€ @ - INIOTHOCTh

a

BEPOSITHOCTH, ompezenseMas y - ¢yHknuer. Ecimm y - QyHKIMS uMeeT BUJ, YKa3aHHBIH Ha

L L
PHUCYHKE, TO BEPOSITHOCTh OOHAPYKUTh IEKTPOH Ha y4aCTKe 3 <x< Py paBHa

=
-4.:1--._
X

W= = = ’5|u.)

80. Yactp HUCXOJHBIX PAAWOAKTUBHBIX AACP paclagaroliuxcsa 3a BpEMs paBHOC ABYM II€pUOJaM

IoJyrypaciazaa, paBHa
3

81. B pe3ynbrate ff - pacnazaa siapa ¢ MopsIKOBBIM HOMEPOM Z, 00pa3yeTcs 3JIEMEHT ¢ MOPSAIKOBBIM

HOMepoM B Tabnuie MeHeneeBa
Z+2
Z+1
Z-1
Z-2
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82.

\S]

AN B~ W

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

SIapo u30TONA ypaHa 5,U MOCie HECKOIBKUX PaJHOAKTUBHBIX PAcla/oB IPEBPAIIAETCs B PO
u3oTona 5,U B pe3yibTare

OJIHOTO (¢ W JIByX [ pacmajios

OJIHOTO (¢ W OJHOTO [ pacmajos

IBYX o W JABYX [ pacmasoB
TaKOE MPEBPAICHUE HEBO3MOXKHO

Bonpockl Ha 3a4eT
Mexannka u MoJeryiaapuas pusuka (1 cemectp)

Cucrema orcuera. Ilyrb, mnepemelieHue, CKOPOCTb, YCKOPEHHE NpPU paBHOIEPEMEHHOM
MPSIMOJTMHENHOM JIBHDKCHUH.

Kunematnka BpamaresbHOro MABWXKEHHUA. YTOJI IIOBOPOTA, YIVIOBas CKOPOCTh, YIJIOBOE
YCKOPEHHUE U UX CBA3b C JTUHEHMHBIMU XapaKTEPUCTUKAMHU.

Jlunamuka matepuanbHOi Touku. [lonarue maccesl, cuiibl. 3akoHbl HproTOHA.

Cuitbl B MexaHUKe (CUjla TPEHUS, TSHIKECTH, YIIPYTrOCTH).

3akoH BecemupHoro Tsarorenus. Kocmuueckue CKOpOCTH.

[lonatne 3amMKHYTOM cucTeMbl. MMIynbCc MaTepHaqbHOM TOYKH, MEXAHMYECKOM CHUCTEMBI.
3aKOH COXpaHEHUs UMITYJIbCA.

Pa6ora. Mommuocts. KIIJl. Kunernueckas u moTeHIMalbHas SHEPruu. 3aKOH COXPAaHEHUS
SHEPTHUH.

MomMmeHT cuiibl. MOMEHT UMITYJIbCA. 3aKOH COXPAaHEHUS] MOMEHTA UMITYJIbCA.

OcHOBHOE ypaBHEHHE TMHAMUKHU BpAIIaTEeIbHOTO JBUKEHUS. MOMEHT MHEPIIUH.

Mowment unepunn. Teopema llteitHepa. ['npocKoIbl.

Kunernueckas sneprus Bpamenus. Pabota, coBepiiaemast npu BpalleHUH Tena.

HCO. Cunbl unepuun.

[Tpunnun otHOcuTenbHOCTH ["asmmnes. [IpeoOpazoBanust ["anues.

[Tocrynater CTO. [IpeoOpazoBanus JlopeHia ajisi KOOpAMHAT U BPEMEHHU U UX CIICJCTBUA.
OCHOBHOH 3aKOH PEISATUBUCTCKON IMHAMUKU. 3AKOH B3aUMOCBSI3U MACChl U SHEPIUU.

CaolicTBa xuaKocTed W razoB. ['mapocratuyeckoe naBiieHue. 3akoHbl Ilackans, Apxumena.
VYcnoBus naBaHus Ted.

CrauroHapHOE TEYEHHUE UJICaTTbHOM JKUIKOCTU. Y paBHEHUE bepHyIIM U ClIeICTBUS U3 HETO.
Bsizkocts. JlamuaapHoe U TypOyneHTHOE TeueHue XuaKocTH. Yucio PeliHonbaca.
Onpenenenune BsI3kocTH MeTo0M CTOKCA.

Omnpenenenue Bs3koctu MetooM Ilyazeins.

MexaHnndeckue KoJie0aHus U UX XapaKTePUCTHKHU.

INapmonnueckuii octrusaTop. [IpyXKuHHBINA, GU3NIECKUI 1 MATEMaTHYECKUI MAsTHUKH.
Yopyrue BoJHBL. YpaBHEHHE O€ryiieil BOJHBI. 3eMIIETPSCEHHS: MPUYHMHBI, MOCIEACTBUS,
MIPOTHO3.

NunTepdepenmus BosH. CTosiure BOJIHBL 3BYK, HH(PaA3BYK, yAbTPa3BYK.

CratucTuueckuii ¥ TEPMOJMHAMHYECKHI METOJIbl MCCIENOBAHMS CHUCTEMbl MHOTMX YaCTHII.
Ocnosnble nonoxxenuss MKT crpoenns BeniecTsa.

[Tonarue mons BemectBa. KonmuecTBo BemectBa. MossipHast Macca, Macca OJJTHOM 4aCTULIBI.
Wneansheiii ra3. OcHoBHoe ypaBHenue MKT naeansHOro rasa.

YpaBHEHHE COCTOSTHUSA UACAIBHOIO rasza. M3ompoueccsl.

3akoH MakcBeiia o0 pacnpeesieHud MOJIEKYIT WI€aTbHOTO T'a3a M0 CKOPOCTSIM.
Bapometpuueckast popmyna. Pacnipenenenne bonsiimana.

Huddysus. 3akon Puka. Kosppuunent nupdysun.

TennonpoBoaHocTh. 3akoH Pypbe. KoadhdumeHT TernnonpoBoJHOCTH.

Bsizkocth. YpaBuenue Hprotona. KoaddummeHnt Bsa3kocTu.

[TepBoe Hayano TepmoauHaMUKU. BHyTpeHHss sHeprus. Pabota B TepMOAHMHAMUKE.
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TerumoeMKoCTh Ta30B. YpaBHeHHe Maiiepa.

Yucno creneneir cBobonpl. 3akoH boiblMaHa O paBHOMEPHOM pacHpeieiCHUU SHEPruu IO
CTETICHSIM CBOOO/IBI.

[IpumeHeHue nepBoro Hayajia TEPMOAMHAMUKH K U30IIPOLIECCAM.

Anmabatudeckuii mporiecc. YpaBaenue [lyaccona.

OOpaTtumble 1 HeOOpaTUMBbIE Mpoliecchl. DHTponus. Bropoe Hayano TepMoIMHAMUKH.
Tennossie quratenu. Luxn Kapnao. KITJ[ termoBoit mammusl. OxpaHa OKpyKaromiei cpebl.
Peanbhbie ra3el. YpaBuenue Ban-aep-Baanbca. M30TepMbl peanbHOTO rasa.

BuyTtpenHnsis sHeprus peaiabHoro raza. Cxkmxenne razoB. Dddexr xoyns — Tomcona.
SIBiIeHMS HA TrpaHULIE XKUAKOCTh U TBepaoe Teno. Kpaesoil yron cmaunBanus. [loBepxHOCTHOE
HaTsokeHHe. [IoBepXHOCTHO-aKTHBHBIE BEIIECTBA.

Wcnapenue, nnasnenue, cyonumanus. J{uarpamma coctostaus. TpoitHast Touka.

JlaBieHue 1o M30THYTON MOBEPXHOCTHIO KUAKOCTU. KanuispHble SBICHMUSL.

TBepabie Tena. AMopdHbIe U KpucTainyeckue tena. [lonuMeps! U okpykaromas cpesa.

Tunbl KPUCTAIMYECKUX TBEPBIX TEI.

JleexTsl B KpucTaiax.

TermoemkocTs TBepAbIX TeN. 3akoH rononra u [Itu.

@da30Bble TMEPEXOAbl MEXKAY arperaTHbIMH COCTOSIHMSIMM BemiecTBa. Da3oBble Mepexobl
MIEpBOrO U BTOPOTO poja.

IK3aAMEHAIMOHHbIE BONPOCHI
DIeKTPOAuHAMUKA (2 ceMecTp -IK3aMeH)

3aKOH COXpaHEHHUs IEKTPUUYECKOTo 3apsiaa. 3akoH Kynona.

Hanpsioxennocts anekrpudeckoro nodis. [punuun cynepnosunuu. [lose qumosns.

[Totok u mupkymnsauuMs 3IeKTpocTaTnyeckoro noist. Teopema [Maycca.

PaGora snexrpoctarnueckoro nosis. [loTeHiman u ero cBs3b C HAPSHKEHHOCTHIO.

[IpoBOMHMKM H AWDJIEKTPUKU B dIIEKTpocTaTuyeckom 1osne. KouueHcatopel. EMKOCTB
KOHJIEHCATOPOB.

OHeprusi B3aUMOJCHCTBUSL JJEKTPUUYECKUX 3apsAJ0B. DHEPrusi YEIMHEHHOIO ITPOBOJHUKA,
KOHJIEHCATOPa, dJEKTPUUYECKOTO TOJISL.

Onekrpuyeckuil Tok. Cuna toka. Ctoponnue cwibl. IJ[C. 3akon Oma a1 yyacTka Henu v JJis
3aMKHYTOM LM, COAEPKALEr0 HCTOYHUK TOKA.

3axkon Owma u J[xoyns-Jlenna B unTerpanbHoi u nuddepeHnnanbHon popmax.
ComnpotuBieHre NPOBOJHUKOB W HUX COCIMHEHMs. 3aBHUCUMOCTb OT TEMIIEpaTyphl.
CBepXpoBOIUMOCTb.

[IpoBoauMOCTh B MeTaJIaX. TepMO3IEKTPOHHAS SMUCCUA. DIIEKTPOBAKYYMHBIN THO/I.
[TpaBuna Kupxroda. PaBHOBECHBII MOCT YUHCTOHA.

[IpoBogumocts B momynpoBogHukax. CoOcTBeHHass U TNpPUMECHAasT MPOBOAUMOCTD.
[TosrynmpOBOAHUKOBBIN AUO.

Toxu B razax. CaMOCTOSITEJIbHbIE U HECAMOCTOSITENIbHbIE Ta30BbIE Pa3pPsIbl.

Onektponus. [IpoBoguMocTs B anekTpoauTax. 3akoH Dapajes.

MaruutHoe nosne. 3akoH buo-Casapa-Jlamnaca.

B3anmMopeiicTBre napaieabHbIX TOKOB. 3aKOH AMnepa.

JIBrkeHune 3apsKEHHBIX YacTUll B MarHuTHOM nosie. Cuna Jlopenna.

OnekrpomarauTHas uHAyKIus. 3akoH dapanes. [IpaBumno Jlenuna.

Teopema 0 HUPKYIALUKA BEKTOPAa MATHUTHOM UHIYKIIMH.

Maruerukuio /{ua-, mapa-, heppomarnetuku. [ 'unoresa Ammepa.

NunykTuBHOCTH. DHEprust MaruuTHoro nosst. Camonnaykius. Tpanchopmarop.

[Tepemennsblit Tok. 3akoH OMa JIJ1s1 IEPEMEHHOTO TOKa.

PeaktuBHOE conpoTtusienue. MomHocTs B Llenu nepeMmeHHOTo ToKa.
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24

25
26
27

Konebarenpubiii koHTYp. CBOOOJHBIE TapMOHWYECKHE KojeOaHus B KoHType. Dopmyia
Tomcona.

KonebarenbHbIi KOHTYP C aKTUBHBIM COTIPOTUBIICHUEM. 3aTyXaroIue KojieOaHusl.
Brinyxaennblie kojeOanus. SIBIeHHe 3IEKTPUYECKOr0 pe30HaHca.

OnexTpoMarHuTHble BoJaHbl. Bekrop YMoBa — IloiiTuHra.

[kana DneKTpoMarHuTHBIX BoJIH. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

28
29

30
31

32
33
34
35
36
37
38
39
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42
43

44
45
46
47
48
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52
53
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57
58

59
60
61
62
63
64
65
66

OcHOBHBIE 3aKOHBI FEOMETPUUECKOMN ONTUKH.

OnTuueckue npubopsl. JInaza. @opmyrna ToHKOM JMH3BL [locTpoeHne N300paKeHUt B TOHKON
JIUH3E.

®oTtomerpus. OCHOBHBIE (POTOMETPUIECKHUE BEITUIHHEI.

Wntepdepenmust cBera. YClIOBUS MakCHMyMa W MUHHUMyMa WHTep(QEpEeHIIMH CBETa.
[Ipumenenne naTepdepeHnuu.

WuTepdepennus cBera B TOHKUX MIeHKax. [lonockl paBHOrO HaKJIOHA.

WNuTepdepenius ceta B TOHKUX MieHKax. [lonockl paBHOM TonmuHbI (Kosbla HeloToHa)
Pacuer untepdepeHIIMOHHOM KapTUHBI OT IBYX HCTOUYHUKOB.

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

Hudpaxuus Openens Ha KPYriioM OTBEPCTUH U HEMPO3PAYHOM JHCKE.

Hudpakuus csera. Judpaxuus @payHrodepa va ogno menu. JudpaxkinonHas pemerka
HMudpakuus Ha kpuctawiax. opmyna Bynsda — bperros.

Hucnepcus cBeTa. DNEKTPOHHAS TEOPHUS TUCIIEPCHH.

Hucnepcus ceeta. Bunpl criekTpoB u3iydeHusi. KaueCTBEHHBIN U KOJMYECTBEHHBIN aHAIN3.
[Tornomenue cBera. 3akoH byrepa. CHekTpbl HW3JIyd4eHHsT W TOIJIONIEHUS KAaK METOJ
OTpa)xkaTeJIbHOM CIOCOOHOCTH TMOYB, IUAarHOCTUKA 3arpsI3HEHHBIX HE(PTHIO MOYB.

[Tonspuzanus cBera. Buasl nongpuszanuu. 3akoH Manroca.

[Tonspuzanusa cBeTa Npu OTPAXKEHUHU M NMPEIOMIIEHUU HA TPAHUIE JIBYX JHUAJIEKTPUKOB. 3aKOH
bprocrepa.

SIBnenue nBoitHOrO JMydenpenomiaeHus. [Ipubopsl s mosrydeHus:, MOJIIPU30BAHHOTO CBETA.
Onrtudecku akTUBHBIE BellecTBa. CaxapuMeETpBhl.

HckycctBennas ontudeckas annzorponus. Iddext Keppa.

XapakTepUCTUKH TEIIOBOTO U3JIy4YEHHUS.

3akon Kupxroda. 3akonsr Ctedana — boiabiimana u cmenienus: Buna.

®opmynel Panes — [xxunca, Buna u [1nanka.

OnTtuueckas MUpoOMETPHSL.

3akoubl  dotodrddexra. VYpaBHenue OuHmTeHa g dotodddekra. [IpumeneHue
dhoTtorddexra.

Macca u umnynsc ¢poTtoHa. J[aBneHue cpera.

D¢ddexr Komnrona.

3aKOHOMEPHOCTU B aTOMHBIX CIIEKTpax. JInHeWuaTelil CHEKTp aToMa BOJIOPOJA.

Crpoenue atoma. OnbiTel Pesepdopna o paccesnuro anbda - 4acTul.

[Toctynatel bopa. OxcnepuMeHTanbHOE JOKA3aTeNbCTBO JUCKPETHOCTH 3HEPreTHUYECKHUX
ypoBHe# atoma (omnbiThl @panka u ['epia).

DneMeHTapHas TeopHs aToMa Bojopoja no bopy.

I'mnotesa ae-bpoiinsa. BonHoBbsle cBolicTBa BemecTBa. COOTHOIIEHUE HEONPEAECICHHOCTEN IS
KOOpAMHAT U UMITYJIbCOB.

BonHoBas ¢yHkius u ee craructiuueckuid cMpici. O0riee ypasuenue llpenunrepa.
CnoHTaHHOE U BBIHYXJCHHOE U3IydeHue. Jlazepsl.

[TonsTHE 30HHOI TEOPUHU TBEPIOTO TEA.

Pa3mep, coctaB u 3apsii aTOMHOTO sipa.

JledexT Macchl M SHEPTHsI CBSI3M sijiep. SlAepHbIe CHIIBI M UX CBOMCTBA.

PannoakTrBHOE M3Ty4eHUE U €r0 BUJIBI.

buonoruueckoe neicTBUE pagMOAKTUBHBIX U3IYY€HHUH. 3aluTa OT pagualim.

PannoaktuBHbie 3neMeHThI. [I[pruMeHeHne paguoakTUBHBIX H30TOIOB.
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67 3akoH paauoakTUBHOTrO pacmana. [IpaBuna cmemnienus.
68 SnepHble peaklMU U KX OCHOBHBIC THUIIBI.
69 SnepHble peakuuu NoJ AelcTBUEM HENTPOHOB. LlenHas peakuus neneHusl.
70 SnepHas sHepreTuka. TepMmosiiepHble PEaKIMH.

6. METOAUWYECKHUE MATEPHUAJIbI, OHNPEIAEJAIOIIUE ITPOLEIYPbI

OLIEHUBAHUSA 3HAHWH, VYMEHWHA, HABBIKOB MW (MJIM) OIIBITA
JAESATEJBHOCTH
6.1. Pe3yabTaThl 0CBOCHHS Y4eOHOM AW CUMILIMHBI, OJIesKalle POBepKe
Konrpoampyemere Pe3ynbrarsl 00yueHus OcHoBHbIE TIOKa3aTeNn OneHouHbIe
KOMIIETEHIMH (4acTb
(0OBEKTHI OLICHUBAHMUS) OLICHKH pe3yJIbTATOB cpencTaa
KOMIIETCHIIHIH )
1 2 3 4
OIIK-5: Cnoco6HOCTh | 3HATh: OCHOBHbBIE pemiarb ¢uznueckue | [TpakTrueckoe
HCIOJIb30BATh (buzuvecKue SBICHUS U 3a71a4H; 0o0pabaThIBaTh | 3aHATHE,
OCHOBHbIE 3aKOHBI; OCHOBHBIE pe3yNbTaThl u3MepeHuil, | 1abopaTopHbIe
3aKOHOMEPHOCTH, TEOPETUYECKUE 00HapyXH1BaTh paboThl,
NeNCTBYIONINE B MIpe/ICTaBICHUS U 3aBUCUMOCTD MEXy | KOJJIOKBUYM,
nporecce MoJenu pU3UKH; Gu3NYECKUMU BEIIMYMHAMHU; | TECTUPOBAHUE,
W3TOTOBJICHUS OCHOBHbIE (PU3UYECKHE O0OBSACHATH MOJIy4YEHHBIE | 3aY€T,
MaIIMHOCTPOUTENIbHBI | BETUYMHBI M KOHCTAHTBI, | pe3yiabTaTbl W JeJaTh | SK3aMeH.
X U3AETNi UX OIpeJielieHue 1 BBIBOJIBI; MIPOBOJUTD
Tpedyemoro €MHULIBI U3MEPEHUS. Hay4yHbI€ HCCIIEIOBAaHUS C
KauyecTBa, 33JIaHHOTO | YMeTh: peuiaTh HCII0JIb30BAHUEM
KOJIMYECTBa IIpU (buznueckue 3a1auu; COBPEMEHHOTO
HauMEHBIINX WCII0JIb30BaTh MPHU buznyeckoro
3aTpaTax pelIeHnHt 3a1a4 000py/I0OBaHUA. TPUMEHSTh
0OLIECTBEHHOTO OCHOBHBIE 3aKOHBI, MOJIyYEeHHbIE 3HAHMS  JUIS
Tpyaa TEOPETUYECKHE 00BsICHEHUS yCIOBUI
IPEJICTaBICHUS U OpoTeKaHus  (PU3MUECKUxX
MOeTH (PU3UKU. ABIIGHUH B TMpUpoJie U
Baaners: HaBbIKAMU OPUHATHS ~ TPAKTHUYECKUX
MPOBEICHUS peuIeHUii B MOBCEIHEBHOM
(bu3mIecKoTo JKU3HU; dhopmupoBaThH
IKCIIEPUMEHTA; COOCTBEHHYIO TO3UIUIO 10
HaBBIKAMHU 00pabOTKH OTHOIIICHHUIO K (PU3HUYECKOU
AKCIIEPUMEHTATBHBIX uH(bOpMaLlUY, MOIy4YaeMOu
JTAHHBIX. U3 pa3HbIX HICTOYHHUKOB.

6.2 IlIxajia oneHNBAaHUSA IVIAHUPYEMBIX Pe3yJIbTATOB 00y4eHust

6.2.1 Texymmii 1 pyOe:KHbIi KOHTPOJIb
B pamkax Tekyiiero u pyoeXHOro KOHTPOJIS 10 AUCHUIUINHE CTYIeHT MOXeT Habpath 10 70
6amnoB. Pacnipenenenue 6aioB npuBeAeHO B TaOIHIIE.

IIIxama onleHUBaHUA
Cemectp
0-35 6amioB 36-50 GamoB 51-60 6autoB 61-70 OayutoB
6 YactuyHoe IlomHoe i | [lomHoe min Iloxnoe U
ocelieHue YaCTUYHOE YaCTUYHOE YaCTUYHOE
ayIUTOPHBIX MIOCEIIEHHE ocelnicHue ocelniecHue
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3aHATUN. ayJAUTOPHBIX
HeynosnerBopurens | 3anatuil. YacTuuHoe
HOE BBITIOJITHEHHUE | BBIIIOJIHEHUE u
1a00PaTOPHBIX U | 3ammTa
MIPaKTUYECKUX 71a00paTOPHBIX u
pabor. [1noxast | mpakTUYECKUX
MOATOTOBKA K | pabor.

0aJuIbHO- VY noBneTBOpUTENBH
PEUTHUHTOBBIM bl II0Ka3aTeau II0
MEPOTIPUATHUSIM. KOJUIOKBUYyMaM U
Crynent HE | TECTUPOBAHUSIM.
JIOTTYCKaeTCst K

MIPOMEKYTOUYHOU

aTTecTaluu

AYJAUTOPHBIX AYJUTOPHBIX
3anatuil. [lonnoe | 3ansaruit.  I[lomHoe
BBITIOJIHCHUE U BBITIOJIHCHUEC n
3almTa 3amuTa
1a60paTOPHBIX U 1a00paTOPHBIX u
MPAKTUYICCKUX MPAKTUYCCKUX
pabor. pabor. Bricokue
Xopouue MMOKAa3aTeun o
MOKAa3aTeJH 110 KOJUIOKBUYyMaMm U
KOJUIOKBUYMaM U TCCTUPOBAHUM.
TCCTUPOBAHUAM.

6.2.2 TlpomexxyTOUHaSI ATTECTAIUSA
OrneHka pe3ynbTaTOB OCBOCHHS Y4eOHOW AMCHUIUIMHBI B 1 CceMecTpe MPOBOJUTCS 10
CleAyroIeH mKajie, IPUMEHSIEMOH Ha 3a4eTe:

Cemectp [Ixana oneHBaHUS
He 3auteno 3a4yTeHo
(36-60 GansnoB) (61-100 6annoB)
7 Crynent wumeer | CtyaeHT umeeT 36-45 GallJIOB IO UTOTaM TEKYIIETO M pyOeKHOTO

36-60 OayuIoB 110
UTOram

TEKYLIEro u
pyOexHOTO
KOHTPOJIA, Ha
3a4ére HE
OTBETHUI Ha
TEOPETUUECKUI
BOIIPOC U  HE

pelIn 3a1a4y.

KOHTPOJIS, Ha 3a4eTe JaJl MOJTHBIN (YaCTHYHBIN) OTBET Ha
TEOPETUYECKUH BOTIPOC M YACTUYHO (TIOJTHOCTHIO) PEIIUII 3a/1a4y.
Crynent umeet 46-60 GasioB 1Mo UTOraM TEKYIIETO U PYOSKHOTO
KOHTPOJISI, Ha 3a4€Te [Tl IOJTHBIN OTBET HA OJIMH BOTIPOC WU

pelmi 3aaaqy.

Crynenty, umermemy 61-70 0amioB 1Mo HWTOraM TEKYIIETO |
pyOEKHOTO KOHTPOJIS, BBICTABIISIETCS OTMETKA «3aUTEHO» 0€3 caauu

3a4éTa.

OI_IeHKa PE3YyIbTATOB OCBOCHUA yqe6H0171 JUCHUITIIIMHBI BO 2 CEMCCTPC IIPOBOJUTCH 110 IIKAJIC,
HCHOJ’ILSy@MOfI Ha 3K3aMCHC:

Cemectp

Heynosnersopu
TEJIBHO
(36-60 6aymoB)

CryneHT umeer

36-60  OamnoB
o UTOTaM
TEKYIIETO "
pyOexKHOTO

KOHTpOJI,  Ha
JK3aMeHe HE
Jal  TOJIHOTO

OTBE€Ta HHM Ha
OJIMH BOTIPOC.
CTyneHT umeer

[IIxana onieHnBaHus

Y 10BJIETBOPUTEIIEHO
(61-80 6aymmoB)

Crynent wumeer 36-50
0amIoB IO  HTOTaM
TEKYILETO U PYOEeKHOTO
KOHTpOJIS, Ha JK3aMeHE
Jaja TIOJNHBIA OTBET Ha
OJUH BOIIPOC u
YaCTHYHO (IOJTHOCTBIO)
OTBETHJI Ha BTOPOH.

Crynent wumeer 46-60
0amIoB IO  HTOTaM
TEKYIIET0 U PYOEeKHOTO

Xopor1o
(81-90 6ammoB)

Crynent umeer 51-60
0aJI0B MO UTOTaM
TEKYILETo U
PYOEXKHOTO KOHTPOJIS,
Ha dK3aMeHe Aall
MTOJIHBINA OTBET HA OJIUH
BOTIPOC U YACTUYHO
(TIOJTHOCTBIO) OTBETHII
Ha BTOPOM.

CryneHnt umeer 61 — 65
0aJII0B O UTOTaM

OTJINYHO
(91-100
0aJIoB)

CrygeHT umeer
61-70  GamnoB
o UTOTaM
TEKYIIETro u
pyOeKHOTO
KOHTPOJS, Ha
9K3aMEeHEe  J1aj
MOJIHBIA  OTBET
Ha OJIMH BONIIPOC
u YaCTUYHO
(IOJTHOCTBIO)
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36-45 OGamios
1o HTOraM
TEKYIIEro u
pyOeKHOTO
KOHTpOJIs,  Ha
JK3aMEHEe  Jal
MOJIHBIA  OTBET
TOJIBKO Ha OJUH
BOIIPOC

KOHTpPOJISI, Ha 3K3aMEHE
Jlajl TOJIHBIA OTBET Ha
OAWH  BOINPOC  WJH
YaCTMYHO OTBETHUJ Ha
00a Bompoca.

CryneHT wuMeeT 10
UTOTaM  TEKYIIEro |
pPYOEXKHOTO  KOHTPOJIA
61-70 OayioB Ha
JK3aMeHe HE nan
MOJIHOTO OTBETa HU Ha
OJIH BOTIPOC.

TEKYIIETro U
PYOEKHOTO KOHTPOJIA,
Ha dK3aMeHe Jiajl
MOJIHBII OTBET HA OQUH
BOIIPOC U YACTUYHO
OTBETHJI HA BTOPOU.
Crynent umeet 66-70
0aJIOB IO UTOTaM
TEKYIIETo U
PYOEKHOTO KOHTPOJIS,
Ha dK3aMeHe) Jai
MOJIHBIM OTBET TOJILKO
Ha OJIMH BOTIPOC.

OTBCTHUIJI
BTOPOH.

Ha

IIkaJjia cOOTBETCTBUSI PEHTHHIOBBIX OLIEHOK NMATHOANIbHBIM OLIEHKAM /ISl OLleHUBAHMSA
KYpCOBOii padoThl

Peittuaronas orenka (B 6anax) O1rieHKa 00 NATHOAIILHOHN IIIKAJIE
91-100 «OTJIIUYHO)
81-90 «XOPOIIO»
61-80 «YJIOBJIETBOPUTEIBHOY
MeHee 61 «HEYJOBJIETBOPUTEILHO

[\

3.

4.

7. Y4eOHO-MeTOAMYECKOe oOecreyeHrne TUCUNIIMHBI (MOTYJIs1)

7.1 OcHoBHas JquTEpaTypa

. Tpopumona T.U. Kypc dusuku. U3a-Bo «Axagemus»n. 2012 r. 560 c.

Tpodumora T.M. CoopHuk 3amau 1o kypcy ¢uszuku. M3n-Bo «Beicmas mkonay, cepus «Jlis
BBICIINX Y4eOHBIX 3aBeneHui». 2008 1. 408 c¢. ISBN:978-5-06-004439-3http://lib.kbsu.ru

Bompkenmreitn B.C. COopHuk 3amad mo oOmeMmy Kypcy (QHU3HKH.

Mup»,2008r. 328ctp. ISBN: 978-5-86457-235-7 http://lib.kbsu.ru
HuxkepoB B.A. ®usuka. CoBpeMeHHBIH Kypc [DaeKTpoHHBIM pecypc]: yueOHuK/ Hukepos
B.A.— Dnexrpon. TekctoBbie nanubie.— M.: Jlamko u K, 2016.— 454 c.
(http://www.iprbookshop.ru/14114.html)
5. Obmas ¢usuka [ DneKTpoHHBIH pecypce]: yuebHoe nocodue g By30B / A.H. Bapasa, M.K.
I'yoxun, JI.A. VIBaHoB u ap.; nox pea. B.M. benokomneitoBa - M. : U3natensckuii nom MOU, 2016.
(http://www.studentlibrary.ru/book/ISBN9785383009994 .html)
6. "Kypc obmeii pusuku. OcnoBsl Gusuku. T. I. Mexanuka. DIeKTpU4eCcTBO U MarHETH3M.
Konebanus u Bonnsl. BonHoBas ontrka [OnekTpoHHbIH pecypc]: Yueb. mocodue: st By30B. /
Kunrcen A. C., Jlokuun I'. P., OnsxoB O. A.; ITog pea. A.C. Kunrcena. - 2-e uza., ucop. - M. :
OU3SMATIIAUT, 2007."
(http://www.studentlibrary.ru/book/ISBN9785922107532.html)

7.2 JlonoJIHUTEIbHASA JINTepaTypa

N3n-80 «KHWKHBIN

. @pumr C.O. TumopeBa A.B. Kypc oOmei ¢usuku. B 3-x 11. T.1. dusnueckue OCHOBBI

MexaHukd. MonekynsipHas ¢usuka. KoneGanust u Bonuel. M3np-Bo "Jlanp". 2008 r. 13-e u3m.
480 ctp. ISBN:978-5-8114-0662-3.

. @pumr C.3. TumopeBa A.B. Kypc ob6meit ¢usuxu. B 3-x 11. T.2.. Dnexrpuueckue Hu

anekTpomarernyeckue snenus. Ms3a-so "Jlanp". 2008 r. 12-e uza. 528 crp. ISBN:978-5-8114-

0662-3.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

. ©@pum C.O. Tumopena A.B. Kypc oOmieii ¢pusuku. B 3-x 1. T.3. OnTtuka. ATtomMHas Qu3mka.

N3n-Bo "Jlansp". 2008 r. 10-e u3n. 656 crp. ISBN:978-5-8114-0662-3.

. Jlozosckmit B.H. Kypc ¢uzuku. B 2-x 1. T.1. U31-Bo: «Jlaub». 2009 r. 6-¢ u3n., ucm. u gon. 576

crp. ISBN:978-5-8114-0288-5.

. Jlozosckwuit B.H. Kypc ¢uzukn. B 2-x 1. T.2. U3a-B0: «Jlauby. 2009 r. 6-¢ usn., uct. u gomn. 608

ctp. ISBN:978-5-8114-0288-5.

. I'pabosckwmii P. U. Kypc ¢pusuku. U3n-Bo: «Jlaus». 2012 r. 12-e uzn., crep. 608 ctp. ISBN:978-5-

8114-0466-7.

. UponoB N.E. 3amaun mo obmelt ¢usuke. M3n-Bo: «Jlaab». 2009 1. 13- usn., crep. 420 crp.

ISBN:978-5-8114-0319-6.

. Tpopumona T.U. KpaTkuii kypc ¢Gu3MKu ¢ mpuMepamMu pemeHus 3agad. Y4yeOHoe nocodue. M.

«KHOPYC». 2007.

. O6mass ¢usuka (Mmexanuka). Bompocel © 3agaHust Uisi TPOBEIEHUS PEUTUHIOBBIX U

CEMHUHApPCKUX 3aHATUN (yueOHo-MmeT.u3a.) TemykyeB .M., {ununosa A.X., Ile63yxoBa M.A.
KBI'Y, Hanpuuk, 2003.

. Obmas ¢usuka (MosiekyisipHas ¢pusnka). Bonpocsl u 3amanus Uisi MPOBEACHUS PEUTHHTOBBIX
U CeMHMHapcKux 3aHATud (yuebHo-Mer.m3a.) Temykye W.M., IlununoBa A.X., IlleG3yxoBa
M.A. KbI'Y, Hanpumk, 2005.

Ob6mras ¢usuka (Mexanuka. MonekynsipHas ¢usuka). Bonpockl u 3aianus uisi POBEACHUS

PEUTHHIOBBIX U CEMHHAPCKUX 3aHATUN (yueOHo-MeT.u31.) TemykyeB .M., llununosa A.X.,
[ITe63yxoBa M.A. KbI'Y, Hanpunk, 2005.

OO6mass ¢pu3nka. DIEKTPUYECTBO M MarHETH3M. DJIEKTPOMArHUTHbIE KOJIeOAHUS W BOJIHBL.//

TemykyeB .M., [lununosa A.X., [1le63yxoBa M.A., Tinynoa M.M. KBI'Y, Hanpuuk, 2011.

2. «O6mas ¢usuka. Ontrka. DJIEeMEHTh aTOMHOW W simepHOU (u3ukm» // AmexoBa A.M.,

HunmmaoBoit A.X. KBI'Y, Hanpuuk, 2012.

Onrtuka. AToMHas u sjaepHas ¢uszuka. O6mas ¢usuka. JlabopaTopHBIM MpakTHKyM. A3U30B

N.K. Tnynosa M.M. [Hununosa A.X. KbI'Y, Hanbuuk, 2005.

O6mas ¢usuka. Jlaboparopusiii mpaktukym. A3uzoBl.K. KymaxoBA.M. u np. KBI'Y,

Hanpuuk, 2006.

O6mas ¢usuka. Jlaboparopusiii mpaktukym. A3uzoBl.K. KymaxoBA.M. u np. KBI'Y,

Hanpuuk, 2006.

®dusuka. Mexanuka 1 MoJieKyisipHast ¢pusuka. JlabopaTopHblit mpaktukym. Asuzos 1.K.,
Kapnanosa 3.U., [lununosa A.X., Hanbuuk, 2014.

Mexanuka . MosiekynsipHas pusuka u TepMoaruHamMuka. JlabopaTopHbIi IPakTUKYM. A3130B
N.K., AnnekoB A.M., KymaxoB A.M., Tnynosa M.M., [lununora A.X., [1le63yxoBa M.A.
Hanpuuk 2016.

OnTrka. ATtoMHas U snepHas pusuka. Jlabopatopusiit npaktukyM. A3uzos UK., Anekos
AM., Kymaxos A.M., Tnynosa uM.M., [ununosa A.X., [1le63yxoBa M.A., lllepuena 3.X,
Hanpuuk 2016.

DNeKTpUUECTBO U MarHeTu3M. JlabopaTopHBI MPAKTUKYM.. AzuzoB UK.,
AnekoB A.M., KymaxoB A.M., TnynoBa M.M., Ille63yxoBa M.A., lllepueBa O.X, Hanpuuk
2018.

OnektpuyecTtBo M mMarHetusMm. Ontuka. AzuzoB UK., [ununosa A.X., llepuesa 2.X.,
Hanpuuk 2018.

7.3 UnTepHeT-pecypcesl

1. lib.kbsu.ru
2. www.phds.ru
3. www.physbook.ru
4 baza mannabix CKOITYC https://www.scopus.com
5 CUC «KoncynbTanT mitocy http://www.consultant.ru/
6 CUC «I"apanT» http://www.garant.ru/
7 ObC «IPR book» http://www. ipr bookshop ru
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http://www.ph4s.ru/
http://www.physbook.ru/
http://www.e.lanbook.com/

7.4 IIporpammHuoe olecneyenune COBPEMEHHbIX HHG(pOpPMaLHOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOT Ml

> HpOFpaMMHaSI CHUCTEMA JIA O6H3py>KeHI/I$l TEKCTOBBLIX 3aHMCTBOBAHMN B y‘Ie6HLIX n
Hay4HBIX paborax «AHTuiaruat. By3 4.0», Moayib IIOMCKa TEKCTOBBIX 3aMMCTBOBAHHIA
«O0bemunenHas koyuiekmus 2020

> Cucrema ontuueckoro pacrosznaBanusi Tekcra SETERE OCR mns PO OC
> Penakrop usobpaxenuii AliveColorsBusiness

> Kaspersky Endpoint Security st 6usneca — Crangaptasiii Russian Edition
> [Taker oducHoro nporpammuoro obecneuenus P7-Oduc.IIpodeccrnonansupiii

(HeckronHas Bepcus)

> Acrobat Pro DC for teams ALL Multiple Platforms Multi European Languages Team
Licensing Subscription Renewal Acrobat Pro DC for teams ALL Multiple Platforms Multi European
Languages Team Licensing Subscription Renewal

> [TporpaMMHBI#i TTaKeT BHyTpHOpraHu3anuoHaoro narpaner-nopraina DeskWork Enterprise

> [Iporpamma apxusarop 7-zip,

> Web Browser — Firefox.

8. MaTepuajibHO-TeXHUYECKOe o0ecriedeHne AU CIUNIHHbI

JlekimoHHbBIN Kypc 1O auciuIimae «du3znka» npoBOAUTCA B CHEIUATU3UPOBAHHON JICKIIMOHHOW
ayIUTOPUU OOOPYIIOBAHHOW TPOEKTOPOM, HOYTOYKOM C 3alMCAHHBIMH Ha HETO OOYJaroIIMMHU
nporpaMMmamu 1o ¢usuke. B aynuropun umerorcst 70 mocagioqHbIX MECT.
JlaGoparopHble 3aHATUS MPOBOAATCS B CHEIMATU3UPOBAHHBIX J1a0OPATOPUSAX OCHAIICHHBIX
HECKOJIbKUMU JIeCATKaMU JTab0paTOpHBIX pabOT, OXBATHIBAIOIIUX BCe pa3zeinbl obmiel ¢usuku. 1o
BCEM pazliellaM HMMEIOTCs J1a0opaTOpHBIE MPAKTUKYMBI, TJ€ OTPaKEHO COJep)KaHue, KpaTkas
TEOpUsl, TMOPSANOK BBIINOJHEHHUS] pabOThl, KOHTPOJBHBIE BOMpOCHL. [lpakTHueckue 3aHATUA
MIPOBOJIATCS B ayAUTOPUH OCHAIIEHHON MHTEPAKTUBHOM TOCKOM, UMEETCs JOCTATOYHOE KOJNYECTBO
3a/IAYHUKOB M YI€OHHKOB.

[Ipu npoBeaeHNN JTEKIIMOHHBIX U CEMHUHAPCKUX 3aHITHI UCIIOJIb3YIOTCS:

JIUYEH3UOHHOE NPOCPAMMHOe 0becneyeHue:

— IIpoaykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moamucka (Open Value Subscription);

— AdrtuBupycHoe mporpamMmmHoe — obOecrieuenne — Kaspersky  Endpoint  Security
Crannmaptaeiii Russian Edition;

— AltLinux (Anst O6pa3oBanue 8);

€80000HO pacnpocmpansemvle NPOCPAMMBL:

— Academic MarthCAD License - MmaTemMaTH4eCKOE IIPOrpaMMHOE obOecrieueHrne, KOToOpoe
MO3BOJISIET BHITIONHSATh, AHATTU3UPOBATH BKHEHIIINE HHKEHEPHBIE pacueThl U 0OMEHUBATHCS UMU;

—  WinZip ana Windows - mporpaMm sl CKaTHsl M pacliakoBKU (paityios;

— Adobe Reader s Windows — nporpamma jyuist urenust PDF ¢aiinos;

— Far Manager - koHcONBHBIH (ailyIOBBI MEHEKEp JUIsl OINEPalMOHHBIX CHCTEM
cemerictBa Microsoft Windows.

9 Oco0eHHOCTH pean3aliu JUCHUILIMHBI /IS HHBAJIUAOB H JIMI ¢ OTPAHNYEeHHbIMH
BO3MOKHOCTSIMH 310POBbS

JI71st CTYI€HTOB € OrpaHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBBS CO3/JaHbI CIIEIIUAIbHBIE YCIIOBUS IS
noJTyueHust 06pa3zoBaHusl. B mensx JOCTYMHOCTH MOMyYeHHsI BBICIIETO 00Opa30BaHHUS 10
00pa3oBaTeNbHBIM MPOTPAMMaM WHBAIMAAMU U JIUIIAMHU C OTPAaHUYCHHBIMU BO3MOKHOCTSIMHU
3JI0POBbSI YHUBEPCUTETOM 00€CIIEUNBACTCS:

1. AnpTepHaTHUBHAs Bepcust 0(UIIMAIBHOTO caiiTa B ceTu «HTepHEeT» IS CIa00BUASAIINX;
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2. 1511 MHBAUIOB C HAPYLICHUAMH 3peHuUs (cIaboBHIAIINE, CICTIBIE)

- IPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOIIEr0 00yJaroIIeMycsi He00OXOIUMYIO TOMOILb,
TyOImMpoBaHUE BCIYX CIPABOYHONW MH(POPMALIMHU O PACIIMCAaHUH YUEOHBIX 3aHATHIA; HATNIUE
CPEeACTB /ISl yCHIJICHHUS] OCTATOYHOTO 3peHHs, OpailyieBCKOM KOMIIBIOTEPHON TEXHUKH,
BUJICOYBEIMUUTENCH, TPOrpaMM HEBU3YaJIbHOTO JOCTYIA K HH(POPMAIMU, IIPOTPaMM -CHHTE3aTOPOB
peuu U Ipyrux TEXHUUECKUX CPECTB MpHeMa-niepeaadn yueOHoi nH(OopMaIiy B JOCTYITHBIX
(dopmax aJsl CTYIEHTOB C HAPYIICHUSIMU 3PEHUS;

- 33/1aHU JUIs BHITIOJTHEHUS HA SK3aMEHE 3aUNThIBAIOTCS ACCUCTEHTOM;

- MMCbMEHHBIE 3a/1aHUs BBINIOJHIIOTCS Ha OyMare, HaTUKTOBBIBAIOTCS] ACCUCTEHTY 00y4YaroluMces;
3.1t UHBANUOB U JIUL C OTPAHUYEHHBIMU BO3MOYKHOCTSMH 3/I0POBbS IO CIYXY
(cmabocnplmanye, Tayxue):

- Ha 3a4eTe/3K3aMEHE IPUCYTCTBYET ACCUCTEHT, OKa3bIBAIOIIUN CTYIEHTY HEOOX0JUMYIO
TEXHUYECKYIO TIOMOIIb C YY€TOM MHJMBUIYaIbHBIX 0COOEHHOCTEN (OH OMOraeT 3aHATh pabouee
MECTO, MEPEJIBUraThCsl, IPOYUTATh U OPOPMUTH 3a/laHUE, B TOM YHCJIE 3aIUChIBas MO/ TUKTOBKY);
- 3a4€T/7K3aMeH MPOBOJUTCS B MMCbMEHHON (QopMme;

4. J1nst ”HBAJIMOB U JIULL C OTPaHUYEHHBIMU BO3MOXHOCTSMH 3/I0POBbS, UMEIOIINX HAPYLICHUS
OTIOPHO-ABUraTEIbHOIO annapara, Co3/IlaHbl MaTEpPUATIbHO-TEXHUUECKNE YCIOBUS,
o0ecrneunBaroe BO3MOXKHOCTh O€CIIPENITCTBEHHOTO JOCTya 00OyJarouuxcs B yueOHbIe
MOMEILIEeHUs, O0BEKTY TUTAHMUsI, TyaJe€THbIE U APYrue MOMEUICHHs] YHUBEPCUTETA, a TAKKe
npeObIBaHUS B YKa3aHHBIX MOMEIICHUSIX (HaJIMUKe PaCIIMPEHHBIX JABEPHBIX IPOEMOB, MOPYYHEH U
JOPYTUX MPUCTIOCOONIEHU).

- MMCbMEHHBIE 3a/1aHUs BBITIOJIHIIOTCS HAa KOMITBIOTEPE CO CIEUAIU3UPOBAHHBIM IPOIPAMMHBIM
obecrie4eHneM MM HaJUKTOBBIBAIOTCSI ACCUCTEHTY;

- 110 JKEJIAHUIO CTYJCHTa YK3aMEH NPOBOJUTCS B YCTHOH Qopme.

OOyuaromuecs: U3 YUCIIa UL C OTPaHUYCHHBIMH BO3MOKHOCTSIMH 3/I0POBbs 00€CIICUEHbI
3JIEKTPOHHBIMU 00pa30BaTEIbHBIMU pecypcamMu B (popMax, aAaTHPOBAHHBIX K OIPAaHUYEHUSIM UX
3JI0pOBBSL.
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10. JINCT UBMEHEHMM (JIOTIOJTHEHMI)

B pabouyIo IporpamMMy IO AUCHHUILTHHE «DH3nKa»
10 HAaIpaBJICHUIO TIOJTOTOBKHU 1O HampapiieHuto noarotoBku 15.03.05 Koncrpykropcko-

TEXHOJIOTHYSCKOE 00CCIICUCHUE MalIMHOCTPOUTECIILHBIX IIPOU3BOJACTB

Ha 20__ - 20__ y4eOHbIil TOJ

Ne JuiemeHT (myHkT) PIT/] IlepeyeHb BHOCUMBIX IIpumeyanue
n/n H3MEHEeHUil (JI0MOJIHeHil)

O6CY)KI[€H3 U PCKOMCHAOBAHA Ha 3aCCIaHUN Ka(bez[pm (1)I/ISI/IKI/I HAaHOCHUCTEM

IPOTOKOJI Ne 0T « » « » 20 T

3aBemyromuii kadeapoii / /
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