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CTpyKTypa U coep:KaHue TUCUUILIHHBI
1. lesin 1 3a1a44 TUCUMUILIMHBI, €€ MECTO B Y4eOHOM mpoiecce

[enp w3yueHuss JuUCHUIUIMHBI «DU3MKa» — YCBOEHUE CTYyJICHTaMU
byHIaMEHTAIbHBIX TOHATHUA W  3aKOHOB  (U3HMKH, (U3MUECKHX METOAOB
UCCJIEOBaHMUS M aHaidu3a B oObeMe, HeoOXoauMoMm Ui TpodeccrHoHaIbHOM
NEeSATETbHOCTH.

3amaun u3ydeHus: AUCHUILUIHHBL «Du3ukay:

chopMHUpPOBATh y CTYJACHTOB HAy4HOE MBIILICHUE U MPABUIbHOE MOHUMAHHE
bu3MYEeCKUX MOHATUN, 3aKOHOB, TEOPHUM U TPaHUI] UX IPUMEHUMOCTH,

pacliMpuTh W YIIYOUTh 3HAaHUS CTYACHTOB 00 OKpYXKaloIeM MHpE, O
XapaKkTepe B3aUMOCBSI3M (PU3MYECKUX 3aKOHOMEPHOCTEH C MPUPOJHBIMU H
AHTPONOTCHHBIMHU SIBJICHUSIMU;

oOy4uTh METOJaM U MpPUEMaM PEIICHUS MPAKTUYECKUX 3a1ad (U3UKH B
paMkax npodeccuoHaIbHbIX KOMIIETCHIIHI;

OOy4HTh METOJAaM NPOBEICHUS (PUINYECKOIO HKCIICPUMEHTA, H3MEpPEHUs
(bU3nYECKUX BEJIMYHNH, 00paOOTKHU U aHaIM3a YKCIIEPUMEHTATbHBIX TaHHBIX.

Huciuninaa «Pu3nka» paccMaTpuBaeTcst Ha 0a3e npeicTaBlIeHuid 0 Hanbosee
MPOCTHIX U 00ImUX (PopMax JBMIKEHUS MATEPUU M UX B3aUMHBIX NPEBPAIICHUAX, KaK
HayKa, M3ydarolas oOIlhe CBONCTBA M 3aKOHBI JBMIKEHHUS BEIECTBA U TIOJS.
[TonsTUiHBIN anmapaT U3NKKA CTPOUTCS Ha 0a3e TpeX OCHOBHBIX MPECTABICHUM:
MEXaHHYECKUE HarJIsiAHbIC MIPEACTABIICHHUS; JIOTUKO-MaTeMaTUYECKHE
npejcTaBieHus; puiaocopckoe 000CHOBaHME (UBUYECKUX MpencTaBieHu. OCHOBY
MOHSATUHHOTO anmaparta (GU3UKHA COCTaBISIOT (U3UYECKUE BEITUYUHBI, (PU3NUYECKUE
3aKOHBI, €AMHUIIBI U3MEPEHHS (PU3UMUECKUX BETUYMH U METOJIbI UCCIICAOBAHMUS.

N3yuyenue (pU3MKHA OCYHIECTBISETCS MO MEPE MOCIEI0BATEIBLHOIO I€TaIbHOTO
U3JI0KEHHS COAEPKaHUs €€ OCHOBHBIX Pa3/esioB: MEXaHUKa, MOJEKyJsipHas (pu3uka,
KOJICOAHMS M BOJIHBI, JIEKTPUUYECTBO U MAarHeTU3M, ONTHKA, (PU3HKaA aToMa U siAepHas
¢usuka. [Ipu paccmMorpeHnn (Qpu3nyUecKuX sBICHUN (HOpPMHUPYETCS MPEACTABICHUE O
(bU3NYECKUX BEIUYMHAX U OCHOBHBIX 3aKOHOMEPHOCTSX B3aUMOJICUCTBHUS BEIIESCTBA
Y TIOJIA.

[IpeameTom u3ydeHus: yaeOHON TUCIUTIIUHBI «DU3nKay SBISIOTCS MPOCTHIE U
oOmrue (GopMbl IBMKEHUS MATEpPUM W MX NPEBpAIlCHHs, OOIIUEe 3aKOHBI (DU3UKH,
TEOPETUUYECKHE U OKCIEPUMEHTAIbHBIE METOJbl HCCIeAOBaHUS  (U3UUECKUX
SIBJICHUM.

Heorbsemiemoit yactero Kypca «Pu3uKa» SBISIOTCA NPAKTUKYM IO PELICHUIO
3alad W Ja0OpaTOpHBIM MpakTHUKyM. Ha mpakTUKymMe 1O peIIeHUuI0 3ajad
3aKpeIUIsieTCsl TEOPETHYECKU MaTepuan JIeKUWW, OCBauBalOTCA METOIbl U
MaTeMaTHYECKHE MPUEMBI perieHus puznueckux 3aaad. JlabopaTopHbIN MPaKTUKYM,
MO3BOJISIET AKCIEPUMEHTAIbHO H3y4aTh (U3MYECKHe 3aKOHOMEPHOCTH, OCBaMBaTh
MPUHIUINBI TPOBEACHUS (PU3MUECKOTO SKCIEPUMEHTA M HU3MEpPeHuM (puzndeckux
BENMYMH, 0O0pabaThiBaTh, AaHAJIM3UPOBaTh W CHUCTEMATH3UPOBATh MOJIYYECHHbBIC
AKCTIEPUMEHTAJIbHBIE JaHHBIE.

2. Mecto nucunimuiunbl B ctpykrype OOII BO



JucunminHa «®uU3MKa» OTHOCUTCS K MOIYJII0 €CTECTBEHHOHAYYHBIX
qucuUIUIvH. V3ydeHue AJaHHOW AMCIUIUIMHBI 0a3upyeTcsl Ha IIKOJIbHON MOATOTOBKE
CTYJIEHTOB TI0 MaTeMaTHKe U (HU3HUKE.

Conepxanue JACIUTUTAHBI B3aHMOCBSI3aHO c JTUCIUIIIMHAMUA
«MaremaTtrueckuii aHaau3», «Alredpa W TEOMETPHS» W CIYKUT OCHOBOM IS
OCBOCHMS NHXKEHEPHO-TEXHUYECKUX TUCIUTLIVH.

OOyuaromuiics, HaYMHAIOMWNA HW3YYCHUE MUCHUIUIMHBI «DU3MKay, IOJIKEH
3HaTh OCHOBBI MHTETpajbHOr0 U AU(PGEpeHIIMATBHOTO HUCYUCICHUS U (DU3UKY B
npeaenax nporpamMMbl CpEIHEN IIKOJBI.

Huctuminaa «®u3uka» (GOpMUPYET y CTYJIEHTOB TEOPETUYECKUE 3HAHUS U
MPAKTUYECKUE HABBIKM B PA3JIMYHBIX 0OJACTAX (PU3UKU (MEXaHUKA, MOJEKYJSpHAs
bu3MKa U TepMOAMHAMUKA, DJIEKTPUYECTBO U MArHETU3M, ONTHKA, (PU3UKA aToMa U
sanepHas pu3nKa); 1eJIOCTHOE MPeICTaBlIeHuE 0 (PU3NYECKUX IpolleccaxX U SIBICHUSX,
MPOTEKAOIIUX B MPUPOE; HABBIKM UCIOJIb30BAHUSI COBPEMEHHBIX HAYYHBIX METOJOB
MO3HAHUSI TPUPOJABl W BIIAJICHUE MUMH Ha YPOBHE, HEOOXOJMMOM ISl PEIICHHS
MPAKTUYECKUX 3a/1a4 MPHU BBITIOJIHEHUU MPO(ECCUOHAIBHBIX 00sI3aHHOCTEH.

3. TpeboBaHus K pe3y/ibTaTaM OCBOECHUSI COAEPKAHUS TUCIUIINHBI

Kon u WNHukaTopsl JOCTHXKEHUN IIepedyens mIaHUPYEMBIX PE3YIbTATOB
HauMEHOBaHUE KOMIIETEHIINH (T10
KOMIETEHLIUU peanu3yeMoi JUCIUITIINHE)
OIIK-1. Criocoben OIIK-1.1. [Ipumenser 3HaTh: OCHOBHBIC 3aKOHBI (PM3MKHM M TPaHHUIBI MX
MIPUMEHSTh €CTECTBEHHOHAYYHBIE U MPUMEHUMOCTH; OCHOBHBIE BEITNYMHEI 51
€CTECTBCHHOHAYUYHbIC | OOLIEMH)KEHEPHBIC 3HaHUS | (PM3MUECKUE KOHCTAHTHI, MX OMNPEAEICHUE, CMBICI,

1 OOIICUHXCHEPHBIC

B TIpoecCHOHALHON

CIIOCOOBI U CAWHUIIBI UX U3MCPCHUA, HA3HAYCHUC U

3HAHWS, METOJIBI JeSITeTbHOCTH. NPUHIMIBL  JCHCTBUS BAXHEUIIHX  (PUIMUECKUX

MaTeMaTHYEeCKOTro npudopoB.

aHanus3a u OIIK-1.2. [Ipumenser YMeTh: yKa3arh, KAKME 3aKOHBI OIIUCBIBAIOT JAHHOE

MOJICITUPOBAHNUS B COBpPEMEHHBIE METO/IbI sapreHre WM 3((EKT; HCTOIKOBBIBATH CMBICI

npodeCCHOHAIBHONW | MaTEeMaTHUECKOro aHajdu3a | (U3MYECKUX BEIWYMH M TOHITUH; 3alMChIBATh

JeSITETIbHOCTH. Y MOJICJIMPOBAHUS B ypaBHEHUSI Al (PU3MUYECKUX BEJIUYMH B CUCTEME
poheCCHOHATBHOMN CH; paborars ¢ mnpubopamMu U 00OpYyIOBAaHHEM
JEeSITEIbHOCTH. COBPEMEHHON ¢buznueckon naboparopuy;

WCTIOJIb30BaTh PAa3MYHBIC METOJIUKU (HUIUUECKUX
M3MEpeHHid U 00pabOTKM 3KCIEPUMEHTAIbHBIX
JIAHHBIX TEXHUYECKUX MPOOJIEM.

BraseTs: HaBBIKAMH HCIIOJIb30BAHHUS OCHOBHBIX
obmien3nvecknx 3aKOHOB M IMPHHIUIIOB B
BAKHEHUIINX NPAKTUYECKUX MIPUIOKEHUX;

METOJIOJIOTUEN pelIeHus] 3aJad BCEX pas3/eiioB
oOmielt (pu3uKu, B TOM YHCIIE 3a/1a4, JJIsl PEeLICHHUs
KOTOPBIX HEOOXOAWMBI 3HAHHUS W3 Pa3IUIHBIX
pasfenoB  JAWMCUMIUIMHBL,  MeToJaMu  (DU3HKO-
MaTEMaTHYECKOTO  aHauu3a Uil pEeUIeHHA
€CTEeCTBEHHOHAYYHBIX 3amad, (mznyeckoro
MOJIETTMPOBaHUS B  WHXXEHEPHOW  MPAKTHKE;
00pabOTKM M HMHTEPIPETHPOBAHUS PE3YJIHTATOB
9KCIIEPUMEHTA.




4. CTpyKTypa M coJep:KaHue AUCHUILTUHbI

4.1. O0beM yueOHOM JTUCHUILUIUHBI U BUAbI Y4e0OHOIl padoThl

O0bem yacoB (3a4. ef1.)

Bun yyeOHo# padoTnl

Oumnas gopma 3aounas opma
2 cem. 3 cem. BCEro 2 ceMm. 3 cem. BCEro
Oomas yueoHas1 Harpy3ka (Bcero) 216 180 396 216 180 396
(6 3au. en) (5 3au. ex) (11 3au. 6 3a4. ex) (5 3a4. en) (11 sa4.

en) en)
Oo0s13aTesqbHasi ayIMTOpPHasi y4yeOHasi
Harpy3ka (Bcero) 119 85 204 14 15 29
B TOM 4HCJIE:
Jlexuuu 68 34 102 8 6 14
CeMuHapcKue 3aHATUS - - - - - -
[IpakTuyeckue 3aHATHSI 34 34 68 4 6 10
JlaboparopHbie pabOTHI 17 17 34 2 3 5

KypcoBas paboTa (KypcoBoil IPOEKT) - - - - - -

Hpyrue GopMbl 1 METOIBI OPraHU3aIuN
00pa3oBaTEIbHOIO nporecca
(pacuemno-epagpuueckue pabomul,
epynnosvie OUCKYCCUU, pONegble Upbl, - - - - - -
MpeHuHe, KOMNbIOMepHble CUMYTAYUU,
UHMepaKmueHvle JeKYuY, CeMuHapol,
AHANU3 0eNI0BbIX CUMYayuli U m.n.)

CamocrosiTeibHast padoTa cTyaeHTa /

(hopMa KOHTAKTHOI PaBoTHI 61/36 59/36 120/72 | 202/0 165/0 367/0

CDopMa aTTcCTalMsa OK3aMCH OK3aMCH OK3aMCH OK3aMCH

4.2. Conep:kanue pa3iejioB JUCHUILIMHBI

Cemectp 2

Tema 1. Mexanuka.

Beenenue. Ilpenmer ¢usuku. dusnka U ecrecTBO3HAHWE. AHAIU3 M CHHTE3 B
IIPOLIECCE MO3HAHUS OKPYXKAIOLIET0 MUpa. PoJIb SKCIIEpUMEHTa B IIPOLIECCE ITO3HAHUS.

Kunematnka w™arepuanbHoil Touku. Ilpocreiimme ¢uzndeckue MOJIENH.
[lonoxkeHne MarepuanbHOM TOYKM B IIPOCTPAHCTBE. MeXaHMYECKOE JBUKECHUE.
Koopaunatsl u paanyc-BeKTOp TOUKH. BEKTOp nepeMenienus, TpaeKTOpHsl, MTHOBEHHAs
CKOPOCTb TOYKH.

Kunemarvka BpamarenbHOrO ABWKEHUA. JIBMKEHHME TOUKM MO OKPYKHOCTHU.
VYrmoBas ckopocTe. CBS3b JIMHEMHOM M YIJIOBOM CKOPOCTEH. JIBM:KEHHME TOYKH 10
IIPOU3BOJILHON TpaeKTopuu. HopMallbHOE M TaHT€HIIMAIBHOE YCKOPEHHUE TOUKU. Paguyc
KPUBU3HBI U LICHTP KPUBU3HBI MPU JBUKEHUU 110 KPUBOJIMHENHON TPACKTOPHUH.

Junamuka matepuanbHor Toukd. Cuibl B nipupoze. Ilepsoiid 3akoH HproToHa.
NHepumanbHple M HEWMHEPUUAIbHBIE CUCTEMBI OTcYeTa. BTopoi 3axkoH HproToHa.
Tpernit 3akoH HproToHa. DyHIaMEHTAJIbHBIC B3aWMOJCHCTBUS B TMPUPOJE. 3aKOH
BceMUpHOro TsaroteHus. Cuina Tskect, Bec Tena. Cuiibl ynpyroctd. Cujibl CyxXoro u
BSA3KOr0 TpeHus. CUiibl aire3uu. Y paBHEHUE IBHKECHHUS TEJla IEPEMEHHON MacChl.

Pabora cun, sHeprus, momrHocTh. KHETHYECKAST SHEPTUS MAaTEPUATBHON TOUYKH.
[ToTreHumanbHast SHEPTYS BBIYUCICHUE JIJISL TPABUTALIMOHHBIX U YIIPYTUX CHIL



JluHamMuKa  BpallaTeabHOrO  JIBWKEHUWS. [Beproe Temo Kak cucrema
MaTepualibHbIX ToueK. MoMeHT unepuuu. Teopema IIteitHepa. OCHOBHOE ypaBHEHHE
JMHAMHKHU BPAIATENbHOTO JBMKEHHUS TBEPJIOTrO TEJAa OTHOCUTEIIBHO HEOJIBUKHOU OCH
(ypaBHeHHE MOMEHTOB). KnHeTnueckasi s3Heprusi BpanareaIbHOrO JIBUKEHUSI.

3aKOHBI COXPAHEHUS] B MEXAHUKE. 3aKOHBI COXPAHECHHSI: MEXaHUYECKOM SHEPTHH,
UMITyJIbCAa U MOMEHTa uMITysbca (Thpockomnbl). LleHTp macc, ypaBHEHUE IBUKECHUS
LIEHTpa Macc.

Tarorenue. OneMeHTbl Teopun mnons. 3akoHbl Kemepa. 3akoH BCEMHPHOTO
TsaroteHus. [lone Tarorenus, HanpsYKEHHOCTh, OTeHIKal. KocMuyeckue CKOpOCTH.

Heunepumaneneie cuctemsl orcuera. Cuilbl MHEPUUHU IIPU IMOCTYNATEIIEHOM
JBW>KEHUH cucTeMbl otcuera. Llentpobexnas cuna unepiun. Crna Kopuonuca.

DJIeMEHTHI CIIeUANIbHON Teopun OTHOcuTeNnbHOCTH. [IpeoOpazoBanus ["anumes.
[Mpunuun otHocurenbHocTu [amunes. [locrymater CTO. IlpeoOpaszoBanusi JlopeHnua.
CrenctBus u3 npeodpazoBanuii JIopeHua. PensituBucTckas iuHaMuka.

Tema 2. Mexanuka >KHIKOCTEH U Ta30B.

MexaHnyeckne CBOMCTBA KUIAKOCTEH W ra3oB. [[aBieHue B KMIKOCTSIX MU rasax.
3akoH [lackans. PacnipeneneHve naBieHUs B MOKOSIIMXCA KUAKOCTAX U razax. Cuiia
Apxumena. YcimoBue IUIaBaHus Tenl. JIBHKEHHE KUIAKOCTEW M ra3oB. CTanMOHapHBIN
noToK. JluHum W TpyOKM TOKAa. YpaBHEHHE HEPA3PhIBHOCTU CTPYHU. YpaBHEHHE
bepuymmu. JlamunapHoe u TypOysieHTHOe TedueHue. Ywucino PeitHonbiaca. Popmyna
Crokca.

Tema 3. KoneGanus v BOJHBI.

["apmoHnyeckue kojebaHusi U UX XapaKTEPUCTHKU. MexaHHuKa KoyieOaTeabHOTro
JIBIKCHUSI. Y PaBHEHUE JBUKEHUS MATEPUAIIbLHOM TOUKH TIOJ1 ICHCTBUEM YIIPYIOW CHUJIBI
u ero peueHue. I[IpyXuHHBIM MasTHUK. PU3NYECKUM MasATHHUK. MareMaTnyeckuii
MasiTHUK. YpaBHEHUE 3aTyXalolMX KOJIEOaHUW ¥ €ro pelieHue. YpaBHEHHUE
BBIHYKJIEHHBIX KOJICOaHU U ero perieHue. Pesonanc. Pe3oHanc B mpupoje v TeXHHKE.
CrnosxeHre rapMOHUYECKUX KOJICOaHUI.

Mexannueckne BOJHBI. [IpomonbHBIE MW TIONEPEYHBIC BOJIHBL Y PaBHEHUE
Oeryiei BOJIHBI. AMIUIMTYJA, 4YacToTa, JJIMHA BOJHBI, (ha30Bas CKOPOCTH BOJIHBI.
BomnoBoe  ypaBHenuwe.  IIpunmun — cymepno3unuu.  ['pynmoBasi ~ CKOpPOCTb.
Nutepdepentins BoaH. Crosiluve BOJHBL. 3BYKOBBbIE BOJHBL. JOddext Jlomepa.
VYbrpassyk. MHOpa3ByK.

Tema 4. OCHOBBI MOJIEKYJISIPHOM (PU3UKU U TEPMOTUHAMUKH.

OcHoBbl  MOJNeKysipHON  ¢Gu3uku. OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-
KHUHETUYECKOUN Teopun. Monenb uaeanbHoro raza. OCHOBHOE ypaBHEHHE KUHETHUECKOM
Teopuu razoB. YpasHeHue Kianeipona-MeHneneesa.

I'azoBbie 3aKkOHBI. PaBHOBeCHBIE mpouEecChl B H€albHOM Tasze. M3omporueccsr:
MU30XOPUYECKHA, H300apUIECKHIA, N30TEPMUYECKHI.

Cratuctudeckas (usmka. MakCBEIUIOBCKOE pacmpeiesicHne MOJIEKYJ Ta3a Io
ckopocTsaMm. Pacnipenenenne bonbiimana. bapomerpuueckas gopmyna. Pacnpenenenue
l"aycca.

SBneHuss TepeHoca: TEIUIONPOBOAHOCTh, UG dy3us, BI3KOCTh (BHYTpEHHEE
TpeHue). OnbITHOE 000CHOBAHUE MOJIEKYJISIPHO-KUHETHUECKON Teopru. CpeaHee Ynciio
CTOJIKHOBEHUH U CPeIHSS JUTMHA CBOOOHOTO ITpodera MoJieKyl.



[lepBoe Hawano TepmoauHAMHUKHU. YUCO cTeneHel cBOOOIbI MOJEKYIbl. 3aKOH
PAaBHOMEPHOTO paCIpe/ieieHHs] SHEPrud MO CTeneHsM CcBOOOmbl. TermnoeMKocTb
UIeIbHOTO ra3a. AnuabaTHyecKuid Mpolece Kak M30MpoLecc. YpaBHEHHE aaualdaThl.
[TomutponHeii  mponecc. IlpumeHeHne TmepBOro Havana TEPMOJAMHAMUKH K
M30IPOLIECCaM.

Bropoe nauano tepmoaunHamuku. OOpaTtumble M HEOOpPATUMBIE TMPOLIECCHI.
WneanpHast TeruioBasi ManimHa U ee kKoddduient noje3Horo aevicteus. [ukm Kapwo.
Outponust. TepmoaguHaMuyecKasi BEpOSITHOCTb COCTOSIHUSL. DHTPOIHUS U OECHIOPSIIOK.

Peanbubie Ta3pl.  YpaBHeHue Ban-nep-Baansca. MosekyisipHbIE  CHIIBI.
N3orepmbl Ban-aep-Baansca W 9KCIIEpUMEHTAIbHBI W30TEPMBI  PEajbHBIX TI'a30B.
BuyTtpenunsist sHeprust peaqbHoro rasa. Iddekr Jxoyns-ToMmcona.

CaorictBa xuakocren. [loBepxHocTHOE HaTshkeHUe. CmaunBanue. [laBieHne oy
VCKPUBJICHHOW TOBEPXHOCTBIO KUAKOCTU. KannyuiapHbIe SBICHUS.

TBepapie Tena. MOHO- M MOMMKPUCTAIUIBL. THUIBI KPUCTAIUIMYECKUX TBEPABIX TEIL.
JedexTsl B kprucTaiiax. TemioeMKoCcTh TBEPABIX TEIL.

Cemectp 3

Tema 5. DnekTpruyecTBO.

DIIEKTPOCTATUKA. DNEKTPUUECCKUN 3apsii. 3aKOH COXPAHEHHUS JIIEKTPUYECKOTrO
3apsaga. 3akoH KynoHa. Onekrtpudeckoe rmone. Hampsok€eHHOCTP W MOTOK
HaINpsHKEHHOCTH AJieKTpudeckoro noist. Teopema [Maycca u e€ npumenenue. Pabora rpu
NIEPEMEIICHUN 3apsiia B AIeKTpuueckoM rnose. Lupkymsanus Bekropa E. [loteHnnan n
pPa3HOCTh  INOTEHUMAIOB. OKBUIIOTEHUHUAJIBHBIE IMOBEPXHOCTH. CBsA3b  MEXKAY
HaNPsHKEHHOCTHIO ¥ TOTEHIIUAJIOM.

IIpoBOIHUKH B 3JEKTpUYECKOM IoJIe. Pacnipenenenue 3apsa0B Ha MPOBOJHHUKE.
OnexkrpoeMKocTb. KoHIeHCaTOp, COEAMHEHNE KOHACHCATOPOB. DHEPIHsl 3apsKEHHOTO
KOH/ieHcaTopa. IITOTHOCTE A HEpIrUM 31EKTPUYECKOTO TOJIS.

JV3IeKTpuKd B 3JIEKTPUYECKOM Tojie. BekTop monsipuzanuu, BEKTOP
AIIEKTPUYECKOTO CMEMICHUS M HUX CBSI3b C HANPSKEHHOCTBIO SJIEKTPUYECKOIrO TMOJISL.
JlnsnexTprudeckas BOCHPUUMYHUBOCTb U POHHUILIAEMOCTb.

[locrosHHbBIN  dnmexkTpuyeckuit  TOK. [ImotHocTs  TOKAa.  ComnpoTHBIIEHWE
NPOBOIHUKOB. CBEpXNPOBOAMMOCTb. JnekTpoasmkymias cuia (C). 3akon Oma s
ydacTka Iiend B BeKTOpHOU (muddepennmanbioi) ¢gopme. 3akon Jlxoyms-JIeHia.
PasBerBnennsie anekrpudeckue mnenu. [Ipasuna Kupxrodga.

DNEKTPUUYECKHUE TOKU B METAJIIaX, BAKYyM€ U ra3aX. JMUCCUOHHBIE SIBJICHUS U UX
npuMeHenne. Monuzanus ra3zoB. HecamocTOATENbHBIN U CaMOCTOSITENIBHBIA T'a30BbIN
paspsa. [Lnasma.

Tema 6. Maraetnsm.

MaruutHoe nosne. @u3nyecKkue BEMHMYUHBI, XapaKTEPU3YIOLME MarHUTHOE MOJIE.
3akon buo-CaBapa-Jlaruiaca. 3akon Awmrmepa. BzaumopeilcTBue 3JIEMEHTOB TOKa.
MarnuTHas MHIOYKIMS W HaNpsHKEHHOCTh MArHUTHOTO Mojis. MarHuTHoe 1oJe
JBWOKYIIETOCs 3apsia, MPSMOJMHEMHOTO MPOBOJHUKA C TOKOM, KPYrOBOIO KOHTYpA,
coienonna u Topouaa. Cumna Jlopenua. J[BrkeHue 3apsyK€HHBIX YaCTULl B MATHUTHOM
nose. Dpdext Xomna. Hupkynsuus BekTopa MarHUTHOM MHAyKiMU. [IoTOK BekTopa
MarHuTHOM uHAykuuu. Teopema [aycca pns wmarautHoro mnons. Pabora 1o
NEPEMENICHUIO IPOBOJIHUKA 1 KOHTYPA C TOKOM B MAarHUTHOM TIOJI€.
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OnexkrpoMarauTHas uHAykusa. 3akoH Papanes. [IpaBuno Jlenna. Toku Dyko.
Camounnaykuysa. MHAYKTUBHOCTh KOHTYpa. TOKHM NP pa3MbIKaHUU U 3aMbIKAaHUU LIEH.
TpanchopmaTopbl. DHEPrus MArHUTHOTO TIOJIS.

OnexkrpomarautHele KoneOanus. KoneOatenbublii koHTYp. [uddepenumansnoe
ypaBHEHHE COOCTBEHHBIX KOJEOaHMI B KOHType. 3aTyXalollue >SJIEKTPUYECKHUE
KosieOanusi. BeIHY>KIEHHBIE 3JEKTpHUYECKHE KoJeOaHHs B MOCIEIOBATEIBHOM KOHTYPE.
Pe3onanc manpsbxenuit. [Ipumenenue pezoHanca B paJuOTEXHUKE.

[lepemennsiii Tok. [Tomydyenne nepemeHHoro Toka. [IpoxoxneHrne nepeMeHHOro
TOKa 4Yepe3 €MKOCTb M WHIYKTUBHOCTb. BekTopHble nuarpamMmbl. 3akoH Oma mis
MEPEMEHHOT0 TOKa. MOIIHOCTh MEepPeMEHHOro Toka. D(QeKTUBHbIE 3HAYEHUS] TOKA U
HaPSHKCHUS.

OcHoBHbIE MONOXEHUSI Teopun MakcBemia. B3auMOCBSI3b 3JIEKTPUYECKOTO U
MarHuTHOro nojueil. Buxpeoe anektpruueckoe none. Tok cMemenus. [lonnas cucrema
ypaBHEeHMI MakcBesia B UHTErpaibHOU U B T depeHInaabLHoiu hopme.

Tema 7. Onruka. KBaHTOBasI Iprpoaa N3ITydEHUS.

DIEMEHTBI TEOMETPUYECKON ONTHKH. 3AKOHBI T€OMETPUYECKON ONTUKH. 3aKOHBI
IIPEJIOMJICHUST W OTPAKEHUS CBETOBbIX BOJH. [lomHOE BHYTpEeHHEE OTpaKEHUE.
[Tpunuun ®epma. Tonkue mnuH3bL. M300pakeHnMe MNpPEeIMETOB C MOMOIIBIO JIMH3.
Abeppalyy ONTUYECKUX CUCTEM.

OcHOBbI  poTOMETpUH. DHEpreTHYecKue BeauuuHbl (Qotomerpun. [loTok
U3JTy4YeHUs.. DHEepreTHuecKkas CBETUMOCTh (M3ITy4aTeNIbHOCTh). DHEpreTudeckas cuia
cBera (CWja M3JIydeHHs). DHEpreTuuecKas SpKOCTh (JIyYHCTOCTh). DHEpreThdeckas
OCBEILIEHHOCTh (00JyueHHOCTh). CBEeTOBbIE BeMUUMHBI (hoTomMeTpun. CBETOBON MOTOK.
CeetumocTs. ApkocTb. OCBEIIEHHOCTb.

OcHOoBbl  BOnNHOBOM  onTuku. CBeroBag  BonHAa.  KorepeHTHOCTp M
MOHOXPOMATUYHOCTh CBETOBBIX BOJH. MIHTEepdepeHLus cBeta U METO/Ibl HAOMIOACHUS.
Hudpakiusa cera. [Ipunmun [roiirenca-®Openens. Meton 300 Openens. [udpaxius
Openens. dudpakuus Ppaynrodepa. Judpakiuss Ha MpoCTPaHCTBEHHOM PEILIETKE.
®opmyna Byneda-bparro. Ilomspuzaumsa. Ilormomenue cBera. 3akoH byrepa.
Paccesnue cera. Jlucnepcus cera.

KBanToBas nmpupoaa msimydeHus. TemtoBoe M3IIydE€HUE M €0 XapaKTEPUCTUKH.
3akon Kupxroda. 3akonsl Credana-bonbuimana u cmemenuss Buna. ®opmyna Panes-
Jlxunca. @opmyna [lnanka. Cszp mexay dopmynoi Ilnanka, 3akoHom Credana-
Bbonbimana, hopmynamu Buna u Panes-/[xunca. Ontudeckas mupoMeTpHsl.

OcHOBBI KBaHTOBOW onTuku. Boemmuit ¢goroaddekr. 3akon Cronerona.
VYpaBaenue DiHinTeHa i1 BHemHero ¢gorodddexra. DotoHsl. Macca M UMITYIIBEC
dotona. JlaBnenme cBera. Oddexkr Kommrona u ero Tteopus. [[BoiicTBeHHas
KOPILYCKYJISIPHO-BOJIHOBAs! IIPUPOJIA CBETA.

Tema 8. AromHas u sipepHast pusuka.

OcHoBbl aromHOM (usuku. CTpoeHHe aTtoma. 3aKOHOMEPHOCTH B ATOMHBIX
cnektpax. Mogemu aroma. [Toctynatel bopa. Criektp aroma Bogopoaa o bopy.

DNeMEHTBI KBAHTOBOW MEXaHUKHU. KOpIyCKyIsIpHO-BOJHOBOM JlyaJli3M CBOMCTB
BemiectBa. ['mmore3a ne bpoins. BomHoBbeie cBoiicTBa BemiectBa. (COOTHOIICHHE
HeomnpeeneHHoctei I'eizenoepra. Bonnosas ¢ynkius. Ypasuenue [penunrepa.



DJeMeHThl COBpeMEHHOW (DM3MKM aTOMOB M MOJEKYyJd. ATOM BOJOpoJia B
KBaHTOBOW MexaHuke. KBantoBbie uncna. @epmuonsl 1 0030HbI [lpunimn Ilaymu.
Ilepnoauyeckas cucreMa 3y1eMeHTOB MeHieneeBa.

AToMHOE sapo. SnepHble Moaenu. 3apsA U Macca aTOMHBIX snep. M3oTorsl.
CriiH ¥ MarHUTHBIA MOMEHT siipa. CocTaBHBIE YacTH aTOMHOTO sapa. JledekT macchl.
OHeprus cBs3W sjapa. YcroiunBocThb saep. llpupona snepHbix cui. BzammoneiictBue
HYKJIOHOB.

PagnoakTBHOCTE. 3aKkOH paguOAKTHBHOIO pacnaia. SaepHble  peakluu.
IIpaBuna cMmemenus. berta-pacnan. HelitpuHo. BzauMmornpeBpallleHUsT HYKJIOHOB.
Heirrponsl. AnepHbie peakiuu. Peakuyu neaeHust 1 CHHTE3A.

4.3. Jleknun
e O0beM yacoB
I /;l Haspanue TeMbl Ounas | 3aouHnasn
¢opma dopma
2-1i cemecmp
1 | BBenenue 2 -
2 | KunemaTnka MaTepraIbHOW TOUKH 4 1
3 | KunemaTnka BpamareibHOTO ABHKSHHUS 4 -
4 | lnnamuka matepranbHON TOUKU. CHITBI B IPHPOJIE 6 1
5 | Pabora, MOIITHOCTB, SHEPTHS 4 1
6 | /luHamuKa BpamiaTebHOTO IBHKESHHSI 6 1
7 | 3akoHBI cCOXpaHEHHs B MEXaHUKE 4 -
8 | HeunepuumanpHble CHCTEMBI OTCUETA 4 -
9 | DreMeHTHI cIenMaNbHON TEOPHUH OTHOCUTEIIEHOCTH 2 -
10 | MexaHuKa XHUAKOCTEH U ra3oB 4 -
11 | Mexanuka Koje0aTeIbHOIO JBIKEHUS 4 1
12 | MexaHH4ecKHe BOJHBI 4 -
13 | OcHOBBI MOJIEKYIISIpHON (PU3MKH 4 1
14 | I'a3oBbIe 3ak0HEL. M30mporiecch 4 1
15 | PeanpHble raspl. YpasHenue Ban-ngep-Baanbca 4 -
16 | Craructrueckas ¢usmka. Pacnpenenenns Makcema, ["aycca u bonbiimvana 4 -
17 | IlepBoe u BTOpoe Ha4YaI0 TEPMOANHAMUKHI 4 1
3-u cemecmp
18 | DnekTpocraTuka 2 1
19 | IIpoBOJHHKY B SIIEKTPHUYECKOM TIOJIE 2 -
20 | JIM3NEeKTPUKHU B DIICKTPHYCCKOM TI0JIE 2 -
21 | TlocTOSIHHBIH IEKTPHIECKHUH TOK 2 1
22 | MarauTHOe ToIe 2 1
23 | Cuna Jloperna 2 -
24 | DnekTpoMarHuTHas HHAYKLHS 2 1
25 | DeKTPOMAarHUTHBIE KOJEOaHust 2
26 | IlepeMeHHbII TOK 2 -
27 | OcHOBHBIE IOJIOKEHMS TeoprK MakcBesia 2 -
28 | DneMeHTbl TeOMETPHUYECKON ONITHKU 2 -
29 | OcHOBBI BOJIHOBOI ONTHKH 2 -
30 | KBaHToBasi pUpoIa U3ITyYCHUS 2 1
31 | OcHOBBI KBAHTOBOI ONTHKH 2 -
32 | OcHOBBI aTOMHOH (PU3UKH 2 -
33 | AtomHoe siapo. SpepHble Moenu 2 -
34 | PagnoakTHBHOCTb. Sl IepHBIC peaKiuu 2 1
Hroro: 102 14




4.4. IlpakTH4ecKHe 3aHATUS

e O0beM yacoB
w/n Ha3panue Tembl Ounasa | 3aounas
(popma (opma
2-1l cemecmp
1 | KunemaTtnka MatepruaabHONH TOUKH 4 1
2 | lunamuika MaTepHaabHON TOYKH 6
3 3aKoH COXpaHEHHsI UMITyJIbca. Y paBHEHHE IBUKCHUS Tesa TIepeMEeHHON 4 1
MAaccChl
4 | Pabota. MomHOCTE. DHEprys. 3aKOH COXPAHCHHSI SHCPTHH 4 -
5 | Jlmramuka BpamaTeab,HOTO TBYKCHHUS 4 -
6 | MexaHuveckue KOieOaHUs U BOJIHBI 4 -
7 | OcHOBBI MOJIEKYISIPHOHN (DU3UKH 4 1
8 | Tepmopmnammka 4 1
3-u cemecmp
9 | DnexTpuvecKoe rmoje B BaKyyme 4 1
10 | JAupNeKkTpUKH U IPOBOJHHUKH B IEKTPHYECKOM TOJIE 4 -
11 | TocTosiHHBIN ANEKTPUUECKUI TOK 4 1
12 | MarauTHOe moJie B BAKyyMe U BEIIECTBE 4 1
13 | DmexTpoMarHUTHAS HHIYKIAS 4 1
14 | DmexTpomMarHuTHEIE KoneOaHus U BOJHBL. [lepeMeHHBI TOK 2 -
15 | leomerpuueckast 1 BOIHOBas onTUKA. PoToMeTpust 4 -
16 | KsanroBas npupoaa U3IydeHus 4 1
17 | Crpoenue sapa. 3aKoH paIOaKTUBHOTO pactaaa. S nepHbple peakiu 4 1
Hroro: 68 10
4.5. JlabopaTopHbie padoThI
e O0bem yacoB
I /;1 Ha3Banmne TemMmbl Ounas |3aouynast
dopma | popma
2-1l cemecmp
1 | DnemeHTsl TeopHuHU norpemrHoCTH. OHU3NYECKHe BETHYHHBI 2 1
2 | [IpubopHslii cemunap. OnpeneneHne yAeIbHOr0 COMPOTUBICHHS IIPOBOIHUKA 4 1
3 | Yopyruii neHTpanbHbIN yaap mapoB 3 -
4 | Mastauk OGepGeka 4 -
5 Onpenenenne OTHOLIEHNUS TEIUIOEMKOCTEN Bo3ayxa meTogoM Kinemana- 2 -
He3zopma
6 | Ompenenenne ko3 uIFieHTa BI3KOCTH KUAKOCTH MeToioM CTokca 2 -
3-u cemecmp
7 | M3ydyeHue 2eKTpOCTaTHIeCKOro moJsl 3 -
8 | Ompenenenne 3eKTPOEMKOCTH KOHACHCATOPOB 2 2
9 Omnpenenenne ropu30HTAIBHON COCTABIISIONIEH HAIPSYKEHHOCTH MarHUTHOTO 2 1
ot 3eMITu
10 | Iposepka 3akoHa AMIiepa 3 -
11 | Onpegnenenure yAeIbHOTO 3apsiia 3JEKTPOHA 3 -
12 Wzyuenne TeMmnepaTypHOH 3aBUCIMOCTH 3JIEKTPOCONIPOTHBIICHNS METAIJIOB U 4 -
MOJTYTIPOBOJTHUKOB
Hroro: 34 5




4.6. CamocTosiTesibHAsi padoTa CTYJAEHTOB

N O06bem yacoB
wn Ha3zBanue TeMbl Bunx CPC Ounas | 3aouHasn
(opma (popma
2-1i cemecmp
Uzyuenue JIOTIOJTHATETEHOU 17 52
1 | Mexanuka JUTEpaTypsl [0  JaHHOH  TeMe.
Brlnmonnenne foManiHero 3a1aHust
Uzyuenue JIOTIOJTHATETEHOM 14 50
2 | MexaHuKa >KHIKOCTEH U ra30B JuTEepaTypel O  JAHHOW  TeMe.
BrInmonHeHne foManiHero 3a1aHust
Nzyuenue JTOTIONTHUTENBHON 14 50
3 | KoseOaHus 1 BOJIHBI JUTEepaTypel O  JAHHOH  TeMe.
BrimonHeHne JOMaNIHero 3aJaHust
. Nzyuenue JTOTIOJTHUTETBHON 16 50
4 OCHOBBI MOJIEKYISIPHOW (DF3UKU T IMTepaTypl N0 jiaHHOH  Tewe.
TEPMOJMHAMUKHU
BrimonHeHne JOMaIIHero 3aJaHus
3-ui cemecmp
Nzydenue JIOTIONTHUTENBHOMN 16 42
5 | DnekrpuyecTBO JUTEpaTypsl [0  JaHHOH  TeMe.
BrimonHeHwe JOMaIIHEro 3aJaHust
Wzydenne nonomHUTETEHON 16 41
6 | Maruerusm JINTEPATYPHI 110 JAHHOU TEME.
BrimonmHeHne qoManrHero 3aaaHus
, Onmixa.  Kpantopas — mpupota Nzydenne ILOHOJ'IHI/ITCJ'{'LHOI\/’I 11 41
B — JUTEPATypHl 10 TaHHOH TeMe.
Brimonnenne 1oManiHero 3aJaHus
Uzydenne JTOTIOTHATETHHON 16 41
8 | AromHas u siepHas pusmka JTUTEpaTypsl 1O  JaHHOW  TeMe.
Brimonnenne 1oManiHero 3aJaHus
HToro: 120 367

4.7. KypcoBbie padoThl nmo aucumivinie «Ou3suka» He NMpeAnoJaralTcs
y4eOHBIM IJIAHOM.

5. Odpa3oBaTejibHbIE TEXHOJIOTHH

[IpenonaBanue MUCHUIUIMHBI BEAETCS C MPUMEHEHUEM CJIEAYIOIIUX BHUIOB
0o0pa30BaTeNbHBIX TEXHOJIOTHH: OOBSICHUTEIHLHO-WILIIOCTPATUBHOTO  OOy4YeHUS
(TEXHOJIOTHS TIOJICPKUBAIOIIETO OOYYEHUsS, TEXHOJIOTHS TMPOBEACHUS Y4eOHOU
JIMCKyCCUH), WH(POPMAIIMOHHBIX TEXHOJOTUM (MPE3ECHTALMOHHBIE MaTepHUabl),
Pa3BUBAIOIINX M HHHOBAITMOHHBIX 00Pa30BaTEIHbHBIX TEXHOJIOTHH.

[IpakTHueckue 3aHATHS TPOBOMATCS C HCIOJIH30BAHUEM Pa3BUBAOIINX,
NPOOJIEMHBIX, TPOSKTHBIX, HHPOPMAIMOHHBIX (UCIOJIB30BAaHUE JJICKTPOHHBIX
oOpazoBaTeIbHBIX  peCypcoB  (PJIEKTPOHHBIM  KOHCIEKT)  00pa30oBaTENIbHBIX
TEXHOJIOTHUM.



6. YueOHO-MeToUYeCKoe U NMPOrpaMMHO-HHGOPMAIMOHHOE olecleyeHmne
AACHUTLINHBI:

a) OCHOBHAsI JIMTepaTypa:

1. Tpopumona T.U. Kypc dusuku: yqued, mocobue mist By3oB. — Uzn. 14-e,
nepepad. u pom. / T.U. Tpobumosa. — M.: U3marensckuii nieHTp «Axamemus», 2007,
— 560 c.

2. CasenneB U.B. Kypc o6meit ¢usuku: yueb, mocodue s By3a: B 5 Tomax /
N.B. CapenbeB. — 6-¢ wusn., crep. — Cankr-lletepOypr: Jlanb, 2021. — T.1:
Mexanuka. — 340 c.

3. CaBenbeB N.B. Kypc o6meit ¢uszuxu. B 5 11. T. 2. DnekrpuyectBo u
MaraeTusM: YueOHoe rocobue. 5-¢ uza., ucnp. — CI16.: UznarensctBo «Jlanby, 2021.
—-352c.

4. CapenneB U.B. Kypc o6mie#t ¢usuku. B 5 1. T. 3. MonekynsipHas husuka u
TepMOJMHAMUKa: Y4eOHoe mocodue. 5-¢ uz., ucnp. — CII6.: U3gaTensctBo «Jlanby,
2021. - 224 c.

5. CasenbeB M.B. Kypc obmeit ¢uszuku. B 5 t1. T.4. Bonubel. Onruka:
VYuebHoe nocobue. 5-¢ uza., uctp. — CII0.: UznatensctBo «Jlanwy, 2021. — 256 c.

6. CaBenweB U. B. Kypc o6meit ¢usuxku. B 5 T1. T. 5. KBanToBas omnrtuka.
AtomHas ¢uznka. Pusnka TBepaoro rena. Gusznka aTOMHOIO SApa U 3JIEMEHTaAPHBIX
yacTull: YuebHoe nocobue. 5-¢ uza., ucnp. — CII6.: UznatensctBo «Jlanby, 2021. —
384 c.

0) HOMOJIHMTEeJIbHAs JIUTEepaTypa:

1. letnad A.A., ABopckuit b.M. Kypc puzuku: YueGHoe nocobue asisi BTy30B.
M.: Breicmas mikona, 2002. — 718 c.

2. UeptoB A.T'., BopoOreB A.A. 3agaunuk no ¢usuke: YuedHoe nmocodbue. M.
Bricmias mkoma, 1981. — 496 c.

3. Bonmskenmreiin B.C. COopHuK 3a1a4 mo odmemMy Kypey ¢uszuku. M.: Hayka,
1985. — 384 c.

4. T'onpaun JIJI. PykoBOACTBO K 1a00OpaTOPHBIM 3aHATHAM MO (U3HKE. 2 U3[-
ue. — M.: Hayka, 1973. — 688 c.

B) MeTOMYECKNEe YKA3AHUS:

1. Xapuenko E.W., Yanenko A.B. Yyebnoe nocobue «dPusnka» B 3-X TOMax.
Tom 1. Mexanuka, MonekynspHas ¢usuka u tepmomuHamuka / Coct.: E.W.
Xapuenko, A.B. Yanenko. — Jlyranck: U3n-so JIHY um. B.Jlans, 2020. — 164 c.
Peructp. Ne 0240 ot 28.04.2020 r.

2. Xapuenko E.M., Yamenko A.B., JlemmrBan E.FO. YdueOHoe mocobme
«Dusuka» B 3-x Tomax. Tom 2. Dnexrponunamuka. Konebanus u Bomuwl / E.W.
Xapuenko, A.B. YHanenko, E.IO. JIemmtBan — Jlyranck: 'OY BO «JII'Y um. B.
Hansy, 2020. — 171 c. Per.Ne 41 VII ot 02.11.2020 1.

3. Xapuenko E.U., Yanenko A.B., K.A. KopcyHoB. YueOHOe mnocoOue
«@u3uka» B 3-x Ttomax. Tom 3. Ontuka. Pu3MKa aTOMOB W MOJIEKYH. SnepHas
¢usuka / Cocrt.: E.W. Xapuenko, A.B. Hanenko, K.A. KopcynoB — Jlyranck: U3a-Bo
JII'Y um. B. Hams, 2020. — 103 c. Per. Ne 40 VII ot 02.11.2020 r.
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4. Meroauyeckue ykazaHus K JabopaTOpHbIM padoTaM MO JUCUHUILIUHE
«O0mmit ¢puznyecKkuil MpakTUKym» (B 6-Tu yacTsx), 4acth 1. «BBenenue B oOmmii
¢uznueckuit npaktukyMm. [lpubopnbiii cemuHap» (I CTYJEHTOB HampaBlICHUS
noarotoBku 03.03.02 dwusuka) / Coct.: E.}O. JIemmran, H.B. Copoka — Jlyrauck:
Nza-so JII'Y um. B. Jlans, 2021. — 50 c.

5. Mertoanueckue ykazaHus K Ja0OpaTOpHBIM paboTaM MO JUCIUILINHE
«O0mmit  ¢uznyeckuit MpakTUKym» (B 6-TW yacTsax), dvactb 2. «MexaHuka.
Mexannueckue koaebanus u Boaub / Cocrt.: E.JO. JIsnursan, A.B. Yanenko, H.B.
Copoka — Jlyranck: Mzn-so JII'Y um. B. Hansa, 2021. — 79 c. Per.Ne 0756
01.20.04.2021 1.

6. Meroauueckne yka3zaHus K J1aOOpaTOpHbIM padoTaM MO JAUCIUIUIMHE
«OO0muit usmyeckuid npakTukym» (B 6-TM yacTsax), yacth 3. «MosekynsapHas
busuka» (I ctyaeHToB HampasiaeHus noarotoku 03.03.02 ®dusuka) / Coct. E.N.
Xapuenko, E.JO. JIenmtBan — JIyranck: M3n-so JII'Y um. B. Jlans, 2022. — 55 c.

/. Meronuueckne yka3zaHus K J1a0OpaTOpHbIM padoTaM MO JAUCHUIUIMHE
«OOmuit puznueckuii mpakTuKym» (B 6-TH 4acTsax), yacTbh 4. «DJIEKTpHUYECTBO U
MarHeTusm» (i cTyneHToB HampaiieHus noAarotoBku 03.03.02 dwusumka) / Cocr.
E.N. Xapuenko, C.A. Kamenes — JIyranck: U3a-so JII'Y um. B. [lans, 2022. — 84 c.

8. Metoauueckne yKazaHus K JaOOpaTOpHBIM paboTaM MO TUCITUTUINHE
«OOmuit  puznueckuii nmpakTukym» (B 6-TM yactax), 4yacth 5 «Onrukay (A
cTyneHToB HampasieHus noaroroBku 03.03.02 dwusuka) / Coct. E.U. Xapuenko,
A.B. Hanenko — Jlyranck: M3a-so JII'Y um. B. Hans, 2022. — 60 c. Per.Ne 0712 ot
11.02.2022 r.

9. Meroanueckue ykazaHus K JaOOpaTOpHbIM paboTaM MO JUCIUILIMHE
«O6mmit puznueckuil TpakTUKym» (B 6-TH 4acTsx), yacTb 6. «Dusuka atomay (AJis
cTyneHToB HampasieHus moarotoBku 03.03.02 dwusuka) / Coct. E.W. Xapuenko,
C.A. Kamenes — Jlyranck: U3n-go JII'Y um. B. Hans, 2022. — 25 c.

10. Meroanueckue yka3aHHs K CaMOCTOSITENbHOW paboTe MO JUCIUILINHE
«®usuka» / Coct. E.1O. JIpnurBan, A.B. Yanenko. — Jlyranck: U3a-so JII'Y um. B.
Hans, 2023 — 90 c.

11. Meroanueckue yka3zaHus K MPAKTHUYECKUM 3aHATUAM [0 JUCLUIUIMHE
«Duzuka» (B 2-x yactax), yacth 1 «Mexanuka. MonekynspHas ¢usuka» / Coct.:
C.A. Kamenes, B.A. I'peuxa. — JIyranck: U3n-Bo JII'Y um. B. [ansa, 2020. — 188 c.

12. Metoauueckue yka3zaHus K MPAaKTUYECKUM 3aHATUSAM MO JUCLUUIUIMHE
«Duznkay (B 2-X 4aCTsIX), 4aCTh 2 «DNEKTPUUYECTBO U MarHeTusM. OnTuka. ATOMHas
u siaepnas ¢usuka» / Coct.: C.A. Kamenes, B.A. I'peuka. — Jlyranck: M3a-so JII'Y
uMm. B. Mansa, 2021. — 194 c.

r) UHTepHeT-pecypcenbl:
eMunuctepctBo oOpa3zoBaHus U Hayku Poccuiickoii ®enepauuud —
http://MuHo6pHayku.pd/
eDenepanbHas ciaykb6a 1o Ham3opy B chepe oOpa3oBaHUsS M HAyKH —
http://obrnadzor.gov.ru/
eMunuctepcTBo oOpa3oBanus u Hayku Jlyranckoit Hapognoit Pecrybnuku —
https://minobr.su
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eHapoxnsriii coBet Jlyranckoit Hapoanoit Pecryomiku — https://nsinr.su

ellopran denepaibHbIX TOCYIAPCTBEHHBIX O00Pa30BaTEIbHBIX CTAHIAPTOB
BBICIIIETO 0Opa3oBanus — http://fgosvo.ru

e DeepanbHbiil mopTan «Poccuiickoe oopasoBanue» — http://www.edu.ru/

eludpopmarrionHas cuctema «EQMHOE OKHO JOCTyma K 0Opa3oBaTebHBIM
pecypcam» — http://window.edu.ru/

eDenepanbHblli  IIEHTP HWHGOPMAIIMOHHO-00pa30BaTEIbHBIX PECYpCOB  —
http://fcior.edu.ru/

JJIeKTPOHHBIE O0MOJIHOTEYHbIEC CHCTEMbI H PeCYPChI

¢ DJICKTpOHHO-OMOMOTeUHass  cuctemMa  «KOHCYnbTaHT — CTyIAeHTa»  —
http://www.studentlibrary.ru/cgi—bin/mb4x

© DJICKTPOHHO-OHOIHOTETHAS cUCTeMa «StudMed.ru» -
https://www.studmed.ru

e DJIeKTpOHHBIN Katanor Hayuno-rexuuueckoit oudmmoreku FOPTTIY (HIIN) —
https://libweb.srspu.ru/MegaProWeb/\Web

eO6pasoBaTenpHas miardopma KOpaiit — https://urait.ru/register

eHayunas AIIEKTPOHHAS oubnmmnoTeka eLibrary —
https://www.elibrary.ru/defaultx.asp

NudopmanuoHnblid pecypc OM0JIHOTEKH 00Pa30BATEIbHON OPraHu3auuu
eHayunas 6ubmuorexa umenu A. H. Konsea — http://biblio.dahluniver.ru/

7. MarepuajibHO-TEXHHYECKOe M NPOrpaMMHOe  olOecredeHue

AUCIHUTIJIMHBI

OcBoeHnue AN CIHUITIINHBI «Pusukax» npeamnojaract HUCIIOJIB30BAaHHUC
aKaJeMHYECKUX ayJuTOpUil U ydeOHbIX JabdopaTOpUi, COOTBETCTBYIOUIUX
JEUCTBYIOUIMM CAHUTAPHBIM U MIPOTUBOIIOKAPHBIM IIPABUJIAM U HOPMaM.

[Ipouee: pabouee MecTo MpenojaBaTelNs, OCHAIIEHHOE KOMIBIOTEPOM C
nocrynoM B MIHTEpHET.

12


https://nslnr.su/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/
https://libweb.srspu.ru/MegaProWeb/Web
https://urait.ru/register
https://www.elibrary.ru/defaultx.asp
http://biblio.dahluniver.ru/

IIporpamMHoe odecneuyeHne:

DYHKINOHAJIBbHOE
Ha3HaYeHHe

BecniiaTtHoe
nporpaMMHoe
odecmeyenue

CcblIKH

OducHbIil TakeT

Libre Office 6.3.1

https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice

OrmepartnoHHas CHCTEMa

UBUNTU 19.04

https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu

Bpaysep

Firefox Mozilla

http://www.mozilla.org/ru/firefox/fx

Bpaysep

Opera

http://www.opera.com

Ilo4TOBBIN KIHEHT

Mozilla Thunderbird

http://www.mozilla.org/ru/thunderbird

Daiin-MeHeKep

Far Manager

http://www.farmanager.com/download.php

ApxuBaTop

7Zip

http://www.7—zip.org/

I'paduuecknii pegakTop

GIMP (GNU Image

http://www.gimp.org/

Manipulation http://gimp.ru/viewpage.php?page_id=8
Program) http://ru.wikipedia.org/wiki/GIMP
Penaktop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuornuieiiep VLC http://www.videolan.org/vic/
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8. OueHo4yHbIe cpeacTBa MO JUCHMUILTIMHE

IHacnoopr
OLICHOYHBIX CPEACTB 0 Y4eOHOM JMCLUILIMHE
«Duznka»
[lepeuenp KOMMETEHUUH (SJIEMEHTOB KOMIIETEHIUH), (HOPMHUPYEMBIX B
pe3yabTaTe OCBOCHUS yUeOHOW JUCHUILIUHBI (MOYJIS) UIIA TIPAKTUKHU

HNupukaropsl Sramss
No Kon dopmyIHpoBKa JOCTUKEHUH Kontponupyemsie TeMbl (opMupoBaHHs
i KOHTPOJIUPYEMOM | KOHTPOJUPYEMOH | KOMIIETEHLIUH gno y9e0HON TUCITUTUINHBL, (cemectp
KOMIIETCHIINU KOMIIETCHLIUU peanuzyemon MIPAKTUKU
JUCITUILITUHE ) U3yUeH)
1 | OIIK-1. Crmocoben mpume- | OIIK-1.1, Tema 1. Mexanuka. 2
HATH ecTecTBeHHO- | OIIK-1.2. Tema 2. Mexanuka 2
Hay4HBIE U JKUJIKOCTEN U T'a30B.
O0LIenHKEHEPHBIE Tema 3. Konebanus u 2
3HAHUSL, METO/BI BOJIHBI.
MAaTEMATHYECKOIO Tema 4. OCHOBBI 2
aHajnusa u MOJIEKYIISIPHOHN (PU3UKH U
MOJCIUPOBAHNS B TCPMOJMHAMMKH.
npodeccHOHAIBHOI Tema 5. DneKTpuvecTBo. 3
ACATCIILHOCTH Tema 6. Marnetusm. 3
Tema 7. OnTuka. 3
KganroBas npupona
W3ITy4YeHUs].
Tema 8. AtomHas 3
snepHas Qpu3HMKa.
Iloxa3aTenu n KPHUTECPHUH OLICHUBAHUA KOMHeTeHHI/Iﬁ, OIMHCAaHUuE IIKAJ
OLICHUBaHUuMA
No Kon Kontponupyemsle HanmenoBanue
i KOHTPOJIUPYEMOM [lepeueHb MmIaHUPYEMBIX PE3YJILTATOB TEMBbI yueOHON OLIEHOYHOT' O
KOMIIETCHIIMU JUCHUIUINHBI cpencTaa
1. | OIIK-1 3HaTh: OCHOBHBIE 3aKOHbI Qu3uku u | Temsl 1-8 Bomnpocsr
TpaHMIbl WX TPUMEHUMOCTH,; OCHOBHBIC 9K3aMEHAIlMOHHBIX
OIIK-1.1, BEJIMYMHBI U (DU3NYECKHE KOHCTaHTHI, UX pabor,
OIIK-1.2. olpeJiesIeHNe, CMbICT, CIIOCOOBI ¥ €JMHHULIBI KOHTPOJIbHBIE
X M3MEPEHHs; Ha3HAUYC€HHE M HPUHLIHUIIBI paboTsI,
JleficTBUA BAKHEHUIIUX ¢duznveckux NIPaKTUYECKUE
nprubOpoB. 3aJaHus.
YmeTs: yKa3arb, Kakue 3aKOHBI
OIMCHIBAIOT JIAHHOE sIBIIeHHE WK 3PdeKT;
WCTOJIKOBBIBATH  CMBICT  (PU3MUECKHX
BEeIMYMH W  TOHATHH;  3alKCHIBATh

YpaBHCHUA [JIA q)HSI/ILIeCKI/IX BCJINYHUH B
cucreme CH; pabortate ¢ mpubopamu u

obopynoBaHuEM COBpEMEHHOU
¢du3nueckoil 1a00OpPaTOPUM; HCIOIB30BATH
pazInvHbIe METOUKU ¢buznveckux
M3MEpEHNH u 00paboTKu
9KCIIEPUMEHTAIILHBIX JTAHHBIX
TEXHUIECKUX TPOOIIEeM.

Bnanmerh:  HaBbIKAMH  WCIIOJIb30BAHUS
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OCHOBHBIX 00me()U3NICCKUX 3aKOHOB H
MPUHIUIIOB B BAKHEHIINX MPAKTUYCCKUX
MPUIOKEHUSIX; METOJIOJIOTHEH —peleHHs
3amad BCeX paslerioB oOmeld (HU3WKH, B
TOM YHUCJIE 33]a4, I PEUICHUS KOTOPHIX
HEOOXOJMMBI  3HAHWS W3  Pa3IMYHBIX
pasyienon JCIIUTUTAHBI; METOIaMHU
(hM3UKO-MAaTEeMaTUYeCKOrO aHaM3a IS
pEIICHUs  €CTECTBEHHOHAYYHBIX  33jad,

(du3nuIecKoro MOJICITUPOBAHUS B
WIDKEHEPHOW TIPaKTHKE; O0OpabOTKH |
WHTEPIPETUPOBAHUS pe3yJIbTaToOB
IKCTICPHIMEHTA.

MOoHBbI OIIEHOYHBIX CPEICTB MO AUucHuIInHe «Pusnka»
Bonpocsl K KOHTPOJIBLHBIM padoTam:
TecTnl
2 cemecmp

l. MaTepI/IaJII)HaH TOYKa ABHMXKXCTCA BAOJb OCH 0)(, 3aBUCUMOCTb KOOPAHWHATHI X OT

BpeMeHu t umeer Bug X =3+ 2t +05t2. OnpenenuTte 3HAYEHUE CKOPOCTH TOYKHU B

MOMEHT BpeMeHH =2 C.
A)4 wm/c; b)4,5wm/c; B)Swm/c; T)3,5wm/c.

2. 3a 3 ceKyHABI CKOPOCTh PaBHOMEPHO BbIpocia ¢ 3 km/4 g0 39 km/4. Onpenenursb

YCKOPEHHE.
A) 12 km/u?; B) 3,33 m/c?; B) 12 m/c?, T) 0,3 m/c?.

3. OnpenenuTs yrioByl0 CKOPOCTh TOYKHA PABHOMEPHO BPAIIAIOIICHCS CO CKOPOCTHIO
v=0,5 m/c o okpyxxkHOCTH paguyca R=25 cm.
A) 0,5 pan/c; B)2pan/c; B)0,02 pan/c; T')5 pan/c.

4. Ha marepuaiabHyH0 TOUYKY JACHCTBYIOT JBE B3aMMHO TEPIICHIUKYIISPHBIC CHIIBI
0,3 Hu 0,4 H. Pesynbrupyrorias cuia IeWCTBHS paBHA...
A)0,1H; b)0,7H; B)05H; I')-0,1 H.

5. C xakoil cujoi HYKHO JEWCTBOBATh HA TEJIIO Maccod M=3 Kr, 4TO Obl OHO

JBUTAIOCh C IIOCTOSIHHBIM ycKopeHueM a=1,5 m/c??
A)9H; B)2H; B)0,5H; I)4,5H.

6. K mpyxwune, pactanytoil Ha 3 cM mpuioxkeHa cwia 39 H. Haiitu xéctkocTh

[IPY>KUHBL.
A)1,3H; B)1300H; B)117H; I 1,17 H.
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7. Uemy paBHa KMHETUYECKas SHEPIus I1apa Maccou 4 Kr, 00JIa1aroIero uMIyJIbCoOM
12 xr-m/c?
A) 36 JIx; b)24 Ix; B) 18 Ix; I') 6 JIx.

8. HaifTu MOMEHT MHEpIIUM MaTepUaIBLHOW TOYKH C Maccold M=9 kr, ymanéHHO# OT
OCH BpallleHus1 Ha paccTosHue =9 cM.
A) 729 kr-m?; B) 81 kr'm?; B) 0,073 xr-m?;, T') 1 k-2

9. MomeHT mHepuuM Koneca 5 kr-m2. Kakoil MOMEHT cul HPHJIOKEH K KOJIECy,
BpALIAIONIEMYCs C YII0BBIM yckopeHueM £=0,02 pan/c??
A)0,4H-m; B)0,5H-M; B)0,004 Hw™m; I')0,1 H-wm.

10. OmpenenuTs MOMEHT MMITYJIbCa Tela C MOMEHTOM MHEpUUH J=2 KI-M?,
BpALIAIONIErocs ¢ YIIIOBOM CKOPOCTHIO =8 paj/c.
A) 16 kr-m?/c; B) 4 xr'm%/c; B) 0,25 xr'm%/c; T) 1 kr-m?/c.

11. Cxonbko mosiekya B 1000 monb BeniecTBa?
A) 6,02-10%°; B) 10%; B) 6,02:10%; T) 100.

12. CxonpKo KoNM4ecTBa BemecTBa B 32 rpammax kucioponaa Oy?
A) 0,001 monb; b) 2 monb; B) 32 mons; I') 1 Moib.

13. Onpenenuts MossipHyto Maccy HoSOa.
A) 78102 kr/mons; B) 98-10° kr/mons; B) 98 kr/mons; I') 50107 kr/mons.

14. Beipaszuts Temneparypy 27 °C B eqununax uzmepenusi CHU.
A)273K; b)117°C; B)300K; I')27°C.

15. Kak u3MEHUTCA AaBJI€HHE HICANbHOTO Tra3a, HAXOMASIIErocs B IE€PMETHYHOMN
€MKOCTH TpH MoBbIeHnu TemmnepaTtypsl ¢ 300 K mo 450 K?

A) BeIpacrer B 1,5 pa3a; b) nonusurcs B 1,5 paza;

B) Beipacter Ha 150 I1a; ') monusutcs Ha 150 Ila.

16. Kak u3meHuTCSs AaBiIeHUE UICATLHOTO Ta3a P YBETUYCHUU KOHIIEHTPAINH B 3
pasa U CHUKEHUU TEPMOJUHAMHUYECKOM TeMIlepaTypsl B 2 pasa?

A) ymensmutes B 1,5 paza; b) yBenuuutcs B 1,5 pasa;

B) yBenuuutes B 6 pa3; ') ymenbmures B 6 pas.

17. Kakas paboTa coBepIIaeTcs HAeaIbHbIM Ta30M IIPH PaCIIMPeHnu oT 2 M° 10 7 m°
u ntoctosiHHOM JaByiennu 100kITa?
A) 500 x/Ix; B)20xk/x; B) 50 mx/bx; I') 0,02 xIx.

18. UneansHOoMY ra3y cooOumian koiaudecTBo Termiotrel Q=5 k/[x. Kak usmenurcs
€ro BHYTPEHHsISI SHEPrusi OH cOBepIIUT padoty A=3 k/[x?

A) yBenmuuutes Ha 2 kJIx; b) ymenbmmtcs Ha 2 kJ[x;

B) yBenuuurcs Ha 8 k/[x; I') ymenbmutcs Ha 8 kJ[x.
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19. OmpenenuTs K.I.J. PoLIecca, €CIU T'a3 MOTYYHI OT HarpeBaTessl KOJINYECTBO
TernoThl 9 kJ[k, a oxyanurento nepeaan 6 kJx.
A)1/4; B)2/3; B)1/2; T')1/3.

20. KakoBa Temneparypa oxyagutens npu nukie Kapro, ecnun k.m.j. mukia 0,2, a
temMriepatypa Harpesareins 400 K?
A)333K; B)80K; B)320K; I')480K.

3 cemecmp

1. Kak wu3MeHUTCS cuJla B3aUMOJEHCTBUS JABYX TOYEYHBIX 3apsijioB, €cCld
AIEKTPUUECKUI 3apsij] KaxJA0ro yBEJIMYUTh B 3 pa3a, OJHOBPEMEHHO YBEIWYUB
pacCcTOsIHUE MEXKy HUMU B 3 paza?

A) He u3MenuTcs; b) yBenuuutcs B 3 pasa;

B) ymensmuTcs B 3 paza; I') yBemwumrces B 9 pas.

2. KakoBa HampssKEHHOCTh DSJIEKTPHUYECKOTO TIOJIS, €CIM Ha TOYEYHBIM 3apsij
BesmmuuHkbl 0,2 Ko gericrByet cuima 100 H?
A) 20 B/m; B) 500 B/m; B) 0,002 B/m; T') 20 B.

3. UeMy paBeH MOTEHIIAAJ SJICKTPUUYECKOTO TOJII B TOYKE, B KOTOPOH AJICKTPUUECKUN
sapsia BenmmarHoM 0,03 Kor o6nanaet sneprueit 0,18 x?
A)15B; b)0,054B; B)21B; I')6B.

4. HailTu 37€KTpOEMKOCTh JBYX KOHJEHCATOPOB, EMKOCThIO 3 MK®D, COeTMHEHHBIX
MOCJIEAOBATEIBHO.
A) 0,67 Mx®; b) 6 mx®; B)3 mx®; I') 1,5 mxd.

5. HaliTu 3J1IEKTPOEMKOCTh ABYX KOHJIEHCATOPOB, EMKOCTHIO 3 MK®D, COETMHEHHBIX
napajuieiabHoO.
A) 3 Mx®; Bb) 1,5 Mmx®; B) 6 mxd; I') 0,67 mxD.

6. B ogHOpoHOE 3neKkTprueckoe nojie ¢ HanpsbkeHHOCTh E=1800 B/M momecTunm
JTVRJIEKTPUK C JUAJICKTPUUCCKOM IPOHHMIIAEMOCThIO &=6. KakoBa Hamps»KE€HHOCTb
IOJISI BHYTPH JIUDJICKTPUKA?

A) 300 B/m; b) 50 B/m; B) 150 B/m; I') 1080 B/m.

7. Kakoii 3apsi JOJKEH MPONTH Yepe3 MONEPEYHOE CEUEHUE TPOBOIHMKA 3a |
MUHYTY, YTOOBI TOK ObLT paBeH 60MKA?
A) 10°Ki; B) 60-10°Km; B) 10°Km; T) 3,610 Ku.

8. Kaxkoii Tok noreuer uepes pezuctop conporupiennem R=2500 Om nipu pazHoctu
IMOTESHIINAJIOB Ha ero KoHIax 10B?
A)250 A; B)250mMA; B)4wmA; T4 A.
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9. Kakas sHeprus BbIAeNsIETCsA B MPOBOHUKE ¢ conpoTuBieHueM 300 Om 3a

NOJIMUHYTHI pU npoTekanuu Toka 200 MA?
A) 6 JIxx; Bb) 1800 Ix; B) 360 Ix; I')9 x/lx.

10. IBa pe3ucropa, conpotuBieHueM 2 OM Kax/Iblii, COCAMHEHBI MapaIeIbHO.

KakoBo conmpoTUBIEHUE TAKOTO COSAMHEHNUS?
A)40M; b)10wM; B)2Owm; I')3Owm.

11. Dnextpon (3apsax -1,6:10"°Ki) Breren co ckopocThio V=5 M/C B 0JHOPOJHOE
marauTHoe nosie B=300 MxTn nepneHaAuKyIapHO JIUHUSIM UHAYKIHH. ONpeaenuTh

3HAYEHME CUIIBI, IEHCTBYIOIIEH Ha TPOTOH B MATHMTHOM IIOJIE.
A)2,410°H; Bb)2,410%H; B)2,410H; I')0H.

12. Kak u3meHuTCs cuiia IeUCTBHS OJJHOPOAHOTO MATHUTHOTO TIOJIS HA 3JIEKTPOH,
€CJIM YTOJI MEXTY CKOPOCTBIO 3JIEKTPOHA U BEKTOPOM MArHUTHON MHIYKIIHH
n3mMeHuTsb ot 30° no 90°?

A) yBenuuuted B 2 pa3a; b) yMeHbuiutcd B 2 pasa;

B) yBenuuutcs B 3 paza; [') ymenbmurcs B 3 pasa.

13. Onpenenute BepHOE HAaNpaBJIeHUE CHIIbI JIOpeHIa 11 OTpULATENBHOTO 3apsiaa.
—

v v v v
-q g —q g g FI El g
(®) = X B g . <—_q<—>
| Fi
A b B I

14. Onpenenuts BEpHOE HANIpaBJICHUE JIMHUNA UHIYKIUA MarHUTHOTO MOJIs
MPSAMOJIMHEWHOTO MPOBOJHUKA C TOKOM.

AT AT AT AT
e e ¢” ~ - = i
S S B Bkr/ \—JB "

15. Kak u3MeHUTCSl MHIYKIUSI MarHUTHOTO T0JIsl, CO3aBa€MOIr0 OECKOHEYHO
JUTMHHBIM [TPOBOJIHUKOM, €CJIM CHJTY TOKa YBEJIMYUTH B 1,5 paza, a Touky
HaOJII0JICHUS YIaJIUTh Ha paccTOsHKE B 3 pasa OoJibiiee?

A) ymensmutes B 2 pa3a; b) yBenuuutcs B 2 pasa;

B) ve usmenurcs; I') ymenbiutes B 1,5 pasa.

16. Ecnu cuity ToKa B IBYX MapajijiebHbIX MPOBOJaX YBEJIMYHUTh BJIBOE, a
paccTosiHME MEXAY HUMHU YMEHBIIUTD B 3 pa3a, TO CUJia UX B3aUMOJCICTBHSII. ..
A) yBenuuutcs B 12 pa3; b) yBenuuurcs B 6 pas;

B) ymenbiutcs B 6 pa3; [') ymenbiutcs B 12 pas.
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17. TTnockuii kKoHTYp miomansio S=200 cM? HAXOAUTCS B IIOCTOSHHOM OHOPOIHOM
MarHuTHOM noJje ¢ uaaykuuet B=0,3 Tn tak, 4To TMHUM MarHUTHOW UHAYKIUU
IIPOHU3BIBAIOT IIOLIAAB N0 yriaoM 60° k HopMasu KOHTypa. ONpeaenuTb MOoTOK
MAarHUuTHOW UHIYKIIUU Yepe3 KOHTYP.

A) 0,03 B6; b)0,3B6; B)30B06; I')3 MmBo6.

18. Kak n3MeHUTCS NOTOK MarHUTHOM MHAYKIIMHU Yepe3 KPYIJIbIi IUIOCKHI KOHTYD,
€CJIM MATHUTHAs MHIYKIUS YMEHBIIUTCSA B 3 pa3a?

A) yBenuuntes B 3 pasa); b) ymenbimres B 1,5 pas;

B) ymenbmutes B 9 pa3; I') ymensiiutes B 3 pasa.

19. MarHuTHBIN MOTOK Yepe3 NPOBOISAIINN KOHTYP U3MEHSIETCS] pPABHOMEPHO TakK, 4TO
3a 5 munyT Bo3poc ¢ 0 B6 1o 10 B6. Onpenenuts 3/1C B KOHTYDE.
A)0,5B; b)2B; B)0,03B; I')50B.

20. INpoBoasias paMKa IIOMAAb0 S=9 cM? Bpamaercs ¢ yriaoBoi CKOPOCTBIO =6
cle OJHOPOJHOM MarHuTHOM mone ¢ B=0,45 Tn. Onpenenuts MakCUMaabHOE
3naueHnune J/]C B pamke.

A) 2,43 mB; Bb)3kB; B)67,5ukB; I')83 B.

21. KakoBa m3ayuarenbHOCTh R™ abcomoTHO yepHOTro Tena npu temmneparype 20 °C?
A) 9 MBr/M?;, B) 418 Br/m?;, B) 1,7:10° Br/m?;, T') 1 MxB1/M2.

22. Kak U3MEHUTCS U3Ty4aTeIbHOCTh a0COIIOTHO YEPHOTO Telia, €CIIM TeMIIepaTypa ¢
300 K yBenunuunack Ha 300 K?

A) yBenmuuutes B 4 paza; b) yBenuuutcs B 2 pasa;

B) yBenuuurcs B 16 pa3; ') He usmeHuTcs

23. KakoBa JyTiHA BOJIHBI, HA KOTOPYIO MPUXOIUTCS MAaKCUMyM SHEPTHUH H3Ty4CHHUS
a0COJIFOTHO YEpHOTO TeJa npu temmneparype 36,6 °C?
A) 9,37 mxMm; B) 79,23 mxm; B) 0,63 mxMm; I') 0,48 MxM.

24. OnpenenuTs Maccy GOTOHA UTYUCHHS C ITTMHOW BOJTHBI 550 HM.
A)9,1:10% kr; B)1,67-10% kr; B)4,02:10% kr; T) 6,67-10 kr.

25. KakoBa paboTa BbIXO/a JICKTPOHOB M3 MeTallia, eciiu (GoTod(PHEeKT HaUMHASTCS
TIpu 9acToTe u3nydenus 5,28+ 10 ' u Bbiie?
A) 3,510 IIxx; B) 1,6-10%° Ix; B) 4,0-107%° JIxx; I')4,7-10%° .

26. CoryacHo mocrtynataM bopa, ompeneiauTb MOMEHT HUMIyJbca JJIEKTpOHA Ha
cranuoHapHoii opbute ¢ N=3. [locrosunas [Tnanka 4i=1,05-103* Tx-c.
A)3,15-1034 JIx-c; B) 1,05-10°34 IIxx-c; B)2,1-10% Ix-c; T)4,2-103* JIx-c.

27. Slnpo 4Be' numeer. ..

A) 4 ueiitpona u 7 npotoHoB; b) 4 HeliTpoHa u 3 MPOTOHA;

B) 4 npotona u 7 HeittponoB; [') 4 npotoHa u 3 HEUTpoOHA.
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28. UeMy paBHO cpeJHEe BpeMs KM3HH T PaJHMOAaKTUBHOIO S/pa, €CIIU HOCTOSHHAS
PaJMOAaKTUBHOIO pacnaja pasHa 1 ul?
A)0,28:103¢c; B)60c; B)3600c; Il c.

29. Kak m3MEHUTCS aKTUBHOCTh U30TOIA C TTIOCTOSIHHOW PaJMOAKTUBHOTO pacmiaaa
A=1 mun! 3a Bpems t=41,6 ¢?

A) yMECHBIIUTCS MOYTH 710 HYJs1; B) ymenwiutes B 1,4 pasa;

B) ymensmurcs B 1,17-10% paza; T') ymensmuTes B 2 pasa.

30. B pesynerare saepuoii peakuun 7NY*+,He*—X+H! o6pasosanocs sapo X.
CKOJILKO HYKJIOHOB BXOJHT B COCTaB sapa X?

A)17; B)8; B)9; INO.

KpnTepnn 1 IKaJ/J1a OHCHUBAHUA 110 OHCHOYHOMY CPECACTBY «TecTbI»

[xana OLICHUBAHUS Kpurepuii oueHuBanus
(uHTEpBaAN OAJIIOB)
5 KonrtponbHas paboTa BBIITOTHEHA Ha BEICOKOM YPOBHE (TIpaBIIIbHEBIE
otBeTh! Aansl Ha 90-100% Bompocos/3anayu)
4 KonTponbHas paboTa BBIIIOIHEHA HA CPEeTHEM YPOBHE (ITPaBUIIbHBIC
OTBETHI 1aHbl Ha 75-89% Bompocos/3a1aq)
3 KonrtponbHas paboTa BBIIIOTHEHA HA HU3KOM YPOBHE (TIPaBUIIbHBIE OTBETHI
nanbl Ha 50-74% BonpocoBs/3anay)
2 KoHnTposbHas paboTa BEIIOIHEHA HAa HEYJOBIETBOPUTEIEHOM YPOBHE
(mpaBHUIIBHBIE OTBETHI IaHBI MeHee ueM Ha 50%)

OueHoYHbIE CpeACTBA VISl IPOMEKYTOYHON aTTecTanuu (3K3aMeH)
Teopernueckue BONpPOCHI
2 cemecmp

. Cucrema orcuera. Tpaekropus. Ilyts. Ilepemernenne.
. Ckopoctb. Yckopenue. TaHreHImanbHOE 1 HOPMAJIbHOE YCKOPEHHE.
. Kunemartuka u xapakTepUCTHKU BPAIIATEILHOTO JABUKEHUS.
. 3akonbl HetoTona. Cuna. UMnynbsc. Macca.
. Cunbl B mpupoae. Buibl B3auMoaencTBus.
. 3A4KOH COXpAaHEHMS UMITYJIbCA.
. JIBM>KeHHe Tena nepeMEeHHOM MacCChl.
. KoncepBarunsie cuibl. Pabota. MOMIHOCTS.
. Kunernueckas sneprus. [loTeHnmanbHas sHeprus.
10. 3akoH coxpaHEHUsI YHEPTUH.
11. IenTp Mmacc. JIB>keHHE IIEHTpa Macc TBEPJIOTrO TeJa.
12. MomenT unepiuu. Teopema IITeitnepa.
13. Kuneruueckasi sHEprus BpalleHUS.
14. MomeHT cuiibl. MOMEHT UMITyJIbCa.

O©Coo~No Uk~ wWN R
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15. PaGota npu BpaieHuu tena. OCHOBHOE ypaBHEHUE TUHAMUKU
BpAIllaTEeNIbHOTO IBUKEHUS.

16. 3akoH coxpaHEeHHs] MOMEHTa UMITYJIbCA.

17. TIpeobpaszoBanus ['anunes. [Toctymarsr CTO.

18. IIpeobpazoBanus Jlopenma. Cnenctus u3 nmpeodpa3zoBanuii JlopeHra.

19. HeunepuuanbHble CUCTEMBI OTCYETA.

20. KonebarenwsHbIi mporiecc. ['apmonndeckue konedanus. Y paBHEHUE
rapMOHUYECKUX KoJieOaHUN. XapaKTepUCTUKH KOJIeOaHU M.

21. VYpaBHeHHe 3aTyXalolUX KOJeOaHUu U ero perieHue.

22. YpaBHEHHE BbIHYXICHHBIX KoJieOaHu U ero pelieHue. Pezonanc.

23. [IpyxunHnbiit MasTHUK. Ou3nyeckuit MasTHUK. MaTeMaTHYeCKUil MasSTHHK.

24. Crno>xeHre TapMOHUYECKUX KOJIeOaHuH.

25. Mexanudeckue BOJHBI. YpaBHEHUE Oerylieil BOJIHBL. AMIUIMTY/a, 4acToTa,
JUIMHA BOJIHBI, (Da30Basi CKOPOCTh BOJIHBI. BoIHOBOE ypaBHEHHE.

26. Ilpunmun cynepnosutu BoiH. MaTepdepenius BomH. CTosiaue BOTHBI.

27. 3BykoBbIe BosHBL Dddekt lomepa. Yiprpa3sByk. UHbpa3ByK.

28. Cuna Apxumena. Y cJIOBHUE TTaBaHUs TEL.

29. YpaBHEeHUE HEPa3pbIBHOCTU CTpyd. YpaBHeHue bepnymmu. JlamuHapHOE U
TypOyneHnTHoe Teuenue. Yucino Pelinonbaca.

30. OcHOBHBIE TONOXKEHHUS MOJEKyIsipHO-kKuHeTHudecko Tteopun (MKT).
OCHOBHBIE MOHATUS U ONIPEICIECHUS MOJICKYIIPHON (PUBUKH.

31. Uneanbupiii Ta3. CBoMcTBa wuACANBHOTO Taza. TepMOJIUHAMUYECKHE
MapaMeTpbl COCTOSIHUS.

32. OcunoBuoe ypaBHenue MKT (VYpaBuenue Kiaysuyca). VYpaBHeHHe
COCTOSIHUA UJieanbHOro raza (Ypasuenue MenneneeBa-Kianeiipona).

33. M3omporiecchl, 3aK0OHBI H30MPOIIECCOB. p-V AHarpaMmbl H30MPOIIECCOB.

34. YpaBuenue Ban-nep-Baanbca. [lonpaBku ypaBHenusi Ban-nep-Baanbca u
ux ¢uzudeckuii cmoici. M3otepmel Ban-nep-Baanbca.

35. Pactipenenenne MakcBemna. XapakTepHble CKOPOCTH paclpeiesieHus
Makcsenna.

36. Pactipenenenne bonsiiMana. bapomeTrpuueckas dhopmyna.

37. SlBnenusi mepeHoca B TEPMOJUHAMHYECKH HEPaBHOBECHBIX CHCTEMaXx.
TennonpoBoaHocTs. [{uddysus. BsaskocTts.

38.Uucno  cremeHeid  cBOOOABI  MOJIEKYJbl.  BHyTpeHHsis — sHeprus
TEPMOJUHAMUYECKON CUCTEMBI. 3aKOH PABHOPACIIPEIEICHUS SHEPIUU O CTENEHSIM
cBOOO/IBI.

39. Pabora, coBepriaemasi cucteMoil ipu u3MeHeHuu oObema. OmpernerncHue
paboThI, COBEpIIAEMO TEPMOIMHAMHYECKOM CUCTEMOM TIPH U30TMPOIIECCax.

40. [TepBoe Havamo TtepMmoawHamuku. CrejAcTBUS W3 TMEPBOrO Hayaida
TepMOAuHaMUKU. VI3MeHeHre BHYTPEHHENW SHEPTUH IIPU U30IIPOLECCaAX.

41. Koin4uecTBO TEIUIOThI. AMabaTUUECKUN TpoIlecc. YpaBHEHUE aauadaThl.
P-V nuarpamma apnabaTuyeckoro mpoiecca.

42. TemnioeMKOoCTb. YpaBHeHue Maiiepa. [TokazaTrenb auadaThl
(koaddurment Ilyaccona).

43. TlomuTpomHBIi mporecc. Y paBHEHUS MOJUTPOIIBI, MOKA3aTENb MOTUTPOIIHI.
[Toka3aTenb MOAUTPONBI sl H30TPOLIECCOB.
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44, TennoBas mammHa. Kpyrosele mpoueccsl: p-V amarpamma, pabota npu
Kkpyrosom npouecce, KIT/I.

45. lluxkn Kapuo: p-V nauarpamma, omnucanve mnpoueccoB Iukia, KIII.
Teopema Kapho.

46. TepmonvHaMUYEeCKOE  OMpEACNICHHE  SHTPOIIUHU. Cratuctuyeckoe
onpezeneHure 3HTponu. OCHOBHBIE CBOMCTBA SHTPOITUU.

47. I3meHeHue  SHTpONIMM  OpH  uU30mpoleccax.  Brtopoe  Hagaio
TepMoauHaMUKU. CIeCTBUS U3 BTOPOTO Hayala TEPMOJUHAMUKHY.

3 cemecmp

1. DnexTpuyeckuil 3aps U 3aK0H ero coxpaneHus. 3akoH Kyrnona.

2. DnekTpuueckoe nosie. HanpsskeHHOCTh 37EKTPUYECKOTo MOJIA.

3. Teopema I'aycca u €€ mpruMeHEHHE.

4. PaboTa npu nepeMeNieHnH 3apsaia B IEKTPUIECKOM IIOJIE.

5. Hupkymsauus Bexktopa E.

6. [lorenman u pa3HOCTh MOTEHIIUAIOB. DKBUIIOTEHIHAIbHBIE TTOBEPXHOCTH.

7. CBSI3b MEX]Ty HAIPSHYKEHHOCTBIO U TOTEHIIUATIOM.

8. JIMPNeKTpUKY ¥ IPOBOJHUKH B 3JIEKTPHUECKOM TIOJIE.

9. BekTop 7eKTPHUUECKOTO CMEIICHUS.

10. DnexrpoemkocThb. Konnencarop. CoequHeHHE KOHIEHCATOPOB.

11. DHeprus 3apsHKEHHOr0 KOHAEHCATOpa. DHEPTHs JIEKTPUUECKOTO TOJISL.

12. locTosaHHbI  snekTpuueckuii Tok. Cuima TOKa, IUIOTHOCTh — TOKA.
Conpotusienue. Dnekrpoaskymas cuia (31C).

13. 3akon Oma 151 y9acTKa U MOJHOM LIEIH.

14. 3akon [[xoyns-Jlenna.

15. Pa3BetBiieHHbIe dnekTpuueckue nenu. [pasuna Kupxroda.

16. MarautHOoe mone. MarHuTHass WHAYKIWS W HANPsDKEHHOCTh MAarHUTHOTO
HOJISL.

17. 3axon buo-Caapa-Jlaraca 1 ero npuMeHeHue.

18. B3anmoelicTBre TOKOB. 3aKOH AMITepa.

19. DnekTpudeckas yactuia B MarautHOM niose. Cuna Jlopena.

20. CunoBble TMHUU MarHuTHOTO Noist. [upkymsinus BekropoB B 1 H. Teopema
O TIOJTHOM TOKE.

21. MaruuTtsbIi oTok. PaboTta no nepemenieHuto Toka B MArHUTHOM TI0JIE.

22. SIBneHue 31EKTPOMAarHUTHOM HHAYKIMH. 3akoH Papanes. Bpamenue
paMKU B MATHUTHOM TIOJIE.

23. SIBnenne caMOMHIYKIUU. IHIYKTUBHOCTH KOHTYpA.

24 VI3meHeHune TOKa MPY 3aMbIKAaHUH TIEMTH ¥ pa3MBbIKAaHUU TIETTH.

25. DHeprusi MAarHUTHOTO TIOJIsI. DHEPTUs KOHTYPa C TOKOM.

26. Konebarenbubiii kOHTYp. CBOOOAHBIE JJIEKTPOMArHUTHBIE KOJeOaHUS.
®opmyna TomcoHa.

27. 3aryxarouiye 1 BIHYXJACHHbIC 3JIEKTPOMATHUTHBIE KOJIEOaHUS.
HuddepenunansHoe ypaBHeHHE KOJICOaHUI U €0 pellIeHuUE.

28. Ilepemennsiil Tok. 3akoH OMa J1J1s1 IEPEMEHHOTO TOKa. MOIITHOCTh
NEPEMEHHOr0 TOKa. BEeKTOpHbIE TuarpamMmal.
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29. OcHoBHbI€ 3aKOHBI reoMeTprudeckoi onTuku. [Ipunuun depma.

30. ®opmyna ToHkoM suH3BL llocTpoeHne u300pakeHUil B TOHKUX JIMH3aX.
dokyc, pokycHOE pacCTOsIHUE, ONTUYECKAs CUIIa.

31. Unrepdepentus ceeta. Judpakius ceeta. [Ipumeps.

32. INonspusanus cBeta. 3akoH Mamtoca. 3akoH bproctepa.

33. [lornomenue cera. 3akoH byrepa.

34. IlpencraBneHne cBeTa Kak IEKTPOMArHUTHOW BOJTHBI.

35. TenoBoOE U3IIyYEHHUE U €T0 XapaKkTepucTuku. 3akoH Kupxroda.

36. AGcomtoTHO yepHoe Teno. Popmyna Penes-/unca.

37. 3akonbl cMemenust Buna. 3akon Credana-bonsiimana.

38. ®opmyna [Tnanka. POTOHBL.

39. JlaBnenue ceeta. ®otoapdexrt. YpaBuenue hotorddexra.

40. Dddext KomnroHa.

41. Sinepnass moxens aroma. Iloctymarst bopa. Atom Bomopoma
BOJIOPOIOTIOA00HBIE aTOMBI 110 bopy.

42. Bonusl e bpoiins. CooTHOIIEHHE HEOMPEeIeIeHHOCTEH.

43. Bonmnoas ¢yukius. Ypasuenue [lpegunarepa.

44, Atom Boaopoda B KBaHTOBOM MexaHuke. KBanToBbie uncia. GepMUOHBI U
0030HbI1. [Tpunmun [Taymu. [lepuogudeckas cucrtema sneMeHTOB MeH/ieneena.

45. CocTaB ¥ XapaKTEpUCTUKHU aTOMHOTO SApA.

46. JledekT Macchl U PHEPTUsl CBA3M siApa. DHEPreTUKA SJIEPHBIX PEaKIIUH.

47. PamuoakTUBHOCTh. 3aKOH PaJMOAKTUBHOIO pacnaga. AKTUBHOCTb.

48. SInepHble peakiuu: o-pacmna, B-pacnaj, y-uznydeHue. [IpaBuna cmeeHus.
Heurpuno

49. Peakiuu JieNieHUs] M CHHTE3a aTOMHBIX sijiep. SiepHble peakiiuu Mo/
JICICTBMEM HEUTPOHOB. LlenHbie peakuu.

IIpakTHyeckue 3aaHus
2 cemecmp

3amaua 1. JIBuKeHHMe MaTepuaabHOW TOYKM 3aJaHO ypaBHeHHeM X=At+Bt?,
rae A=4 m/c? B=-0,05 m/c?. OnpenennTs MOMEHT BPEMEHHU, B KOTOPBIHA CKOPOCTH
TOYKHU paBHA HyJ10. HaliTH B 3TOT MOMEHT BpeMEHHU KOOP/IMHATY U YCKOPEHHUE.

3anaua 2. MarepuanbHas Touka BpamiaeTcss Ha paccTossHur =20 cM BOKpyT
HENOABMKHOM ocu 1o 3akoHy ¢@=A+Bt+Ct, rme A=3pan, B=-1pan/c?,
C=0,1pan/c®. B wmomenT Bpemenn t=10c ompemeNuTh TAHTE€HIUAIBHOE d-,
HOPMAJILHOE @ ¥ TIOJTHOE @ YCKOPEHUSI TOUKHU.

3anaua 3. Ha tmagkom crone yexxut Opycok maccoir m=4 kr. K Opycky
MIPUBSI3aHBI JBA MIHYPa, MEPEKUHYTHIE Yepe3 HEMOABUKHBIC OJIOKH, TPUKPEIIIEHHBIC
K MPOTUBOTIONIOKHBIM KpasiM cToja. K KOHIIaM IIHYpOB IMOJBEHICHBI THPH, MacCChI
KOTOpbIX M1=1 kr u My=2 kr. HaiiTu yckopeHue, ¢ KOTOpPbIM ABUKETCS OpPyCOK, U
CUJIy HaTSKEHUS KaKJ0T0 U3 IIHYpPOB. Maccoii 6J10KOB M TpEHUEM ITpeHeOpeyb.

3amaya 4. MatepuanbHas TOYKa Maccod M=3 KI' ABWXKETCS MO JEHCTBUEM
HeKoTOpoil cunbl F cormacHo ypasaenmio X=Ct?+Dt3) rne C=2 m/c?, D=-0,1 m/c®.
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Haiitn 3HayeHus 5Toil cuibl B MOMEHTHI BpemeHH t1=1c u t=2 c. Omnpenenutsb
MOMEHT BPEMEHH, KOT/Ia CHJIa paBHA HYJIIO.

3agaua 5. Opyaue, KECTKO 3aKpeIJICHHOE Ha JKeJIE3HOJAOPOXKHON Tuatdopme,
IIPOU3BOIUT BBICTPEN BJIOJIb MOJIOTHA KEJIE3HON OpOoru moj yrioM ¢=60° K auHun
ropuzoHTa. Onpenenuts ckopocth U oTkata miaTdopMbl, €Ci CHaps BBUIECTAET CO
ckopocthio v=600 M/c. Macca matdopmsr ¢ opyauem u cHapsimamu M=15 T, macca
onmHoTro cHapsga m=20 kr.

3apava 6. [Ilap maccoit m1=10 Kr, ABMKYITUHCS CO CKOPOCTHIO 01=4 M/C,
CTAJIKUBACTCA C IIIAPOM Maccoil My=4 KT, CKOPOCTh V2 KOTOPOTO paBHa 12 m/c.
CuuTas ynap npsiMbIM, HEYIPYTUM, HAUTH CKOPOCTh ¥ IIAPOB MOCJE yaapa B IBYX
ciydasix: 1) MaJiblif I1ap HaroHsieT OOJIBIION MIap, IBHXKYIIHICS B TOM Ke
HaMpaBJICHUH; 2) Mapbl JBMKYTCS HABCTPEUyY APYT IPYTY.

3agauya /. Jlng cxaTusi OPYXKUHBI HA X1=1CM HYXHO NPWIOXHUTb CHITY
F=10 H. Kakyro paboTy HyKHO COBEPIIUTH, YTOOBI CKaTh MPYKUHY Ha X,=10 cm?

3agaua 8. OnpenenuTs TMHEHHYIO CKOPOCTh U IIEHTpa Iapa, CKaTHBIIETOCS
0€3 CKOJILKCHHMSI IT0 HAKJIOHHOM TJIOCKOCTH BBICOTOM h=1 M.

3agaua 9. Touka coBepmiaeT TapMOHWYECKHE KojeOanms. Haumbomnbiiee
CMEIIEHUE Xmax TOUKM PABHO 5 cM, HauOOJIbIIAs CKOPOCTh Umax= 10 cm/c. Hailtu
YIIIOBYIO YacTOTY @ KOJIEOaHUN H MAaKCHMAIIbHOE YCKOPEHUE 8max TOUKH.

3agauya 10. I'py3ux maccoit m=400 r, moaBEIICHHBIN K MPYKHUHE, KOJIeOIeTCs
10 BEpTHKAIH ¢ ieprogioM T=1 c. OnpenenuTb KecTKOCTh K Py >KHHBEI.

3agaya 11. CxoJIbKO aTOMOB COJIEPKUTCS B PTYTH: 1) KOJTMYECTBOM BELIECTBA
v=0,2 Momp; 2) maccoit m=1 r?

3agaya 12. Onpenenuth KOJIMYECTBO BEILECTBA V BOJOPOJIA, 3AIOJHSIOLIETO
cocys o6beMoM V=3 11, eclti KOHIEHTpaLKUs MOJIEKYI raza B cocyne N=2 1018 v,

3anaua 13. B 6annone Haxonutes ra3 npu temmeparype 71=400 K. Jlo kakoii
Temneparypsl 7> HaJlo HAarpeTh ras, YToObl €ro JAaBJIEHUE YBEIUUUIIoCh B 1,5 paza?

3agaya 14. bamnon Bmectumocthio V=205 3amogHeH a30TOM MpHU
temnepatype 7=400K. Korga udacte rasa u3pacxofoBaiiM, JABJICHHE B OaJlJIOHE
nonmsmwiock Ha /Ap=200 klla. OmpemenuTs Maccy M MU3PacxoJ0BAHHOTO Tas3a.
[Ipouecc cunTaTh N30TEPMUYECKUM.

3agaya 15. Ompenenuth MIOTHOCTH p BOASHOTO Tapa, HAaXOJSAIIETOCS O
nasienneM p=2,5 I1a u umeromero temnepatypy 7=250 K.

3anaua 16. Mpeanvubiii raz coBepmaer nukia KapHo mnpu Temmeparypax
xonmoaunbHuka 75,=290 K u ternootnatuuka 71=400 K. Bo ckonbpko pa3 yBeauaurcs
KI1J] # umkna, ecim TeMIleparypa TEIIOOTAaTYMKa Bo3pacTeT 10 11 =600K?

3amaua 17. a3, coBepmaromuii uuka KapHo, otaan temionpueMHuKy 75%
TEIUIOThI, TOJYYEHHOW OT TeriootrnaTunka. OmnpeaenuTs TeMieparypy 712
TEIJIONPUEMHHUKA, €CIIi TeMIiepaTypa TertooTaarauka 71=400 K.

3anaua 18. Tlpu kakoil TemrepaType CpemHssl KUHETHYECKas YHEeprus <e,>
IOCTYTATENLHOTO IBUKEHHS MOJIEKYJIbI ra3a pasHa 4,14 10 2 Tx?

3 cemecmp
3amava 1. 3apsaaer Q=1 mxKn u Q=-1 MxKn nHaxonsrcss Ha paccTosHUU

d=10 cm. OmpenenuTh HANPSHKEHHOCTh £ U TIOTEHIMAT ¢ TOJI B TOYKE, yIAJICHHOM
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Ha pacctossHue =10 cM OT mepBOro 3apsjaa M Jexalled Ha JIMHUHU, TPOXOIAIIen
yepe3 MepBbIii 3aps/] MepreHANKYIIPHO HampaBieHuto oT Q1 k Qo.
3agaya 2. Ha nByx OecKOHEUYHBIX MapajUIENbHBIX IJIOCKOCTAX PABHOMEPHO
pacnpeneneHsl  3apaAbl ¢ IHOBEPXHOCTHBIMU IDIOTHOCTAMH 01=0,2 MkKi/M? U
02=-0,3 MxKn/m?. OnpeennTh HANPSHKEHHOCTD OIS MEXKLY U CHAPY/KH IIIOCKOCTEH.
3agauya 3. J[Ba xonnmencatopa snektpoeMkocTsMu C1=3 MK® u Cr=6 mMx®d

COEMHEHBI MapaieNbHo U npucoenuHensl k 0atapee ¢ /1C =120 B. Onpenenutsb
3apsiabl Q1 m Q2 KOoHIEHCATOPOB U pazHocTU noTeHnuano U u Uz Mexay 00KIIaIoK.

3apaua 4. Tpu xonaeHcaropa eMkocTsiMu C1=1 Mmx®, C,=2 Mx® u C3=3 mxdD
MOTYT OBITh COEIMHEHBl MapaJJIeIbHO WM IOCJeAoBaTesibHO. B Kkakom ciydae
€MKOCTb OaTapeu KOHJIEHCATOPOB OO0JIbIIE U BO CKOJIBKO pa3?

3apaua 5. Cuna Toka B MPOBOJAHKUKE paBHOMEpHO HapacTaeT oT 1o=0 mo 1=3 A
B TeueHue Bpemenu t=10 c¢. Onpeaenuts 3apsn Q, mpomeanmii B MpOBOTHUKE.

3apaua 6. Tpu pesuctopa conpotuBieHusIMUA R1=1 OMm, R,=2 Om u R3=3 Om
MOT'YT OBITh COEAMHEHBl TapauIeIbHO WU TOCcieqoBaTeNibHO. B kakoMm ciydae
COMPOTHUBJIEHUE OOJBILIE U BO CKOJIBKO pa3?

3agaya 7. Cuia Toka B mpoBoaHuKe conpoTuBienrneM R=100 Om paBHOMEpHO
HapactaeT oT lp=0 10 Inax=10 A B Teuenue Bpemenu 1=30c. Onpenenutsb
KOJIMYECTBO TEIJIOThl Q, BhIIENUBIIIEECS 32 9TO BPEMSs B ITPOBOJIHHUKE.

3anaua 8. [lo mpoBojay, cCOrHyTOMy B BHJE KBajipaTa cO CTOpoHOU 60 cwMm,
TEYeT MOCTOSHHBIN TOK 3 A. HaliTu MHAYKIIMIO MAarHUTHOTO TIOJISl B LIEHTPE KBaipaTa.

3apaua 9. [lo 0OMOTKE OYEHb KOPOTKOM KaTyIIKH paguycoM =16 cM Teuer
Tok I1=5A. Ckonpko BuTkOB N TMpOBOJOKM HaMOTAaHO Ha KaTYIIKY, €CJH
HanpsHkeHHOCTh H MarHutHOTO 1107151 B €€ 1eHTpe paBHa 800 A/m?

3agaua 10. /[Ba MIMHHBIX MapaICIBHBIX MPOBOJA HAXOMATCS HA PACCTOSHHUH
r=5cm oauH ot aApyroro. [lo mpoBogaM TEKyT B MPOTUBOMOJIOAKHBIX HAIMPABICHUIX
onnHakoBbie TOKM 10 A kaxkaplii. HaliTn HanpsokeHHOCTh MAarHUTHOTO TTOJIST B TOUKE,
HaXOJIAIIEHCS HAa PACCTOSHUM 1=2 CM OT OJTHOTO U I2=3 CM OT JIPyroro mpoBo/a.

3agaua 11. Tlpsmoit npoon mmHoi |=10 cM, MO KOTOpOMY TEYeT TOK
=20 A, HaxomuTcs B OAHOPOJHOM MarHUTHOM Tmone ¢ wHaykiued B=0,01 Tm.
Haiitn yron a Mexy HampaBJIeHUSIMA BEKTOpA B M TOKa, €CJIM Ha ITPOBOJ IEUCTBYET
cuna 10 mH.

3apaua 12. Beruucnute paguyc R Ayru OKpy»KHOCTH, KOTOPYIO OITHCHIBAET
IPOTOH B MAarHUTHOM MoJie ¢ MHAyKuued B=15wmTn, ecnm ckopocTh U NPOTOHA
paBHa 2 Mwm/c.

3amaya 13. B oaHopogHoM MarHuTtHOM Tone ¢ wuHAyknuer B=0,01 Tn
HAXOAWTCS MPSMON TPOBOA JIUHONW |=8 cM, pacroyioKeHHBIH MEPIeHIUKYIIPHO
nuHusSM uHayknuu. [1o npoBoay tedet Tok 1=2 A. Ilog neficTBUEM CHIT TOJIS TIPOBO/T
nepeMeCcTHIICS Ha paccTosiHue S=5 cM. Haiitu paboty A cui noJis.

3anaua 14. B omgHopomHoM wmarHuTHOM Tionie ¢ uHAayknuen B=0,35Tn
paBHOMepHO ¢ uactoroii N=480 mmu' Bpamaercs pamka, comepxamas N=500
BUTKOB Miomansio S=50 cM?. Och BpalleHHs JIEKUT B IUIOCKOCTH PAMKH H
NEePHeHANKYIIApHA TUHUAM UHAYKIHH. Onpenenuts MakcuMaibayio 3J1C uHayKIum
Emax, BOSHUKAIOUIYIO B PAMKE.
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3agaua 15. B nenu men tok 1=50 A. McTOYHUK TOKAa MOXHO OTKJIIOYUTH OT
1enu, He paspeiBas ee. Onpeaenuts cuity Toka yepes 1=0,01 ¢ mocne oTKIIOUeHUS €€
oT ucrounuka Toka. Conporusienue nenu R=20 Om, ee uaaykTUBHOCTH L=0,] ['H.

3agauya 16. MuaykrusHocts L karymku (6e3 cepaeunnka) paBHa 0,1 mI'H.
[Tpu xakoii cune Toka | sneprust W marautHoro nosst pasaa 100 Mx/Jlx?

3apaua 1/. KonebarenpHblil KOHTYp COCTOUT W3 KaTyIIKH WHIYKTUBHOCTBIO
L=20 mxI'n u kongeHcaropa snextpoemMkoctbio C=80 HD.

3apaua 18. MuayktuBHocTh L KonebatenbHOro KoHTypa paBHa 0,5 mI'H.
KaxoBa gomxkHa ObITh 2J1eKTpOoeMKOCTh C KOHTYpa, YTOOBI OH PE30HUPOBAI HA JITTUHY
BOJTHBI A=300 M?

3anaua 19. [lotok sHepruu, U3TydaeMblil U3 OKOIIIKA MJIABUJIBHOW €YU, paBEH
34 Br. Onpenenuts TeMueparypy I II€4u, eClM IUIOIAAb OTBEPCTHS S=6 cMm?,

3agmaua 20. MakcuMyM  CHEKTPaJbHOM  IJIOTHOCTH  SHEPreTHYECKOU
CBETUMOCTH 3BE€3/Ibl COOTBETCTBYET [JMHE BOJHBI A=550 HM. Ornpeaenursb
TEMIEPATYPy MOBEPXHOCTH 3BE3IBI.

3apaua 21. OmnpenenuTh pabOTy BbIXOAa A DJICKTPOHOB W3 HATPHUS, CCIH
KkpacHas rpaauna Gorodddexra 40=500 M.

3agaya 22. Ha mnoBepXHOCTh JHUTHS TMaJaeT MOHOXPOMATHYECKHH CBET
(A=310 aMm). UTOOBI IPEKPATHTH SMUCCHIO IIEKTPOHOB, HY)KHO MPUIIOKUTH 33ACPHKH-
BaIOIIYIO pa3HocTh noTeHuanos U He Menee 1,7 B. Onpenenuts padoty Beixoaa A.

3anaua 23. Ha IIMHKOBYIO IJIACTUHKY MAaJa€T MOHOXPOMATUYECKUM CBET C
nuHOM BoTHBI A=220 HM. OnpeeIuTh MaKCUMaJIbHYIO CKOPOCTh (POTOSJIEKTPOHOB.

3apaua 24. Onpenenutb IJIUHY BOJIHBI A U Maccy m (POTOHA C DHEpPrueu
e=1 M»nB.

3apava 25. JlaBnenue p MoHoxpomaTtudeckoro ceta (A=600 HM) Ha yepHYIO
MOBEPXHOCTh, MEPIEHIUKYIISIPHYIO TTafatomum gydam, paBHo 0,1 mklla. Onpenenuts
gucno N (oToHOB, manaroImx 3a BpeMs t=1 ¢ Ha MOBEpXHOCTH MmIomaaso S=1 cm?,

3agaya 26. BeruncnuTh AMUHY BOJNHBI A, KOTOPYIO MCITycKaeT WoH renus He
IIPU TIEPEXOJIE CO BTOPOTO IHEPTETHUUECKOTO YPOBHS Ha NepBbld. CHenars Takou ke
rojacyer g nona aurus Lit.

3agaya 27. Bpramcnuth SHeprui0 (QOTOHA, HCIYCKAEMOTO MPH TEPeXoje
AIIEKTPOHA B aTOME BOJIOPO/Ia C TPETHETO IHEPTETUIECKOTO YPOBHS Ha TIEPBBHIH.

3agaua 28. 3a Bpems (=1cCyT aKTHBHOCTh H30TOINA YMEHBIIMIACH OT
A;=118 I'bk no A,=7,4 I'bk. OnipeaenuTs iepuoa nojaypacnana T, 3TOro HyKJIHIA.

3apaua 29. 3a kakoe Bpems t pacramaercss Y4 HayaldbHOTO KOJWUYECTBA SIIEP
PaIuo0aKTUBHOTO U30TOIIA, €CIIM TepHOo/] ero monypacmnana 11,=24 4a?

3apaya 30. OnpenenuTs MOPSIKOBBIM HOMEP Z 1 MacCOBOE YUCIIO A YaCTHIIHI,
0003HaueHHOM OYyKBOI X, M1 DHEPTHUIO SAICPHOU PEAKIINH

94Be + 21H — X + 1pn.

+
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KpuTepun n mkana oueHUBaHUs 10 OLEHOYHOMY CPeICTBY

NPOMEKYTOYHbIH KOHTPOJIb (3K3aMeH)

[Ixana oreHuBaHusg
(naTEepBa) OAIIOB)

Kpurepuii onenuBanus

oTIINYHO (5)

CryneHT r1iyOOKO M B TOJHOM 00BEME BIaJeeT MPOrPaMMHBIM
MaTepuaioM. ['paMOTHO, HCUEPIIBIBAIOLIE U JIOTUYHO €r0 M3JaraeT B
YCTHOM WM nucbMeHHOH ¢opme. [Ipu 3TOM 3HaeT peKOMEeH10BaHHYIO
JIUTEPaATypy, NPOSIBISIET TBOPUECKHUM MOIXOJ] B OTBETAX HA BOIIPOCHI U
MPaBWJIBHO OOOCHOBBIBAET MPHUHATHIE PEIICHUS, XOPOLIO BiaJeeT
YMEHMSIMU U HaBBIKAMU IIPU BBIIOJHEHUM NIPAKTUYECKUX 3a]1a4.

xoportio (4)

CryneHT 3HaeT NpOrpaMMHBI MaTepuan, IPaMOTHO M IO CYTH
u3JaraeT ero B YCTHOH WJIM THCbMEHHOW (opme, OImycKas
HE3HAYUTEIIbHbIE HETOYHOCTH B  YTBEPXKACHMAX, TPAKTOBKAX,
ONpPENENCHUAX M KaTEeropusaX WIA HE3HAYUTEIbHOE KOJIUYECTBO
omn6ok. IIpu 3TOM BilazeeT HEOOXOIUMBIMU YMEHUSMHU U HaBBIKAMHU
IIPU BBIIIOJHEHNHU TPAKTUYECKUX 3a/1a4.

YAOBJICTBOPUTCIIBHO

(3)

CrTyneHT 3HaeT TOJIbKO OCHOBHOW MPOrPaMMHBIN MaTepual,
JIOITYCKaeT HETOYHOCTH, HEJIOCTATOYHO YETKHE (POPMYIUPOBKH,
HETOCJIE0BAaTEIbHOCTh B OTBETAX, U3JIaraeMbIX B YCTHOW WIIN
nuceMeHHOU hopme. [Ipu 3TOM HEAOCTATOYHO BIIaIceT YMEHUSIMHA U
HaBBIKAMU TIPU BBIIIOJHEHUH MPAKTHYECKUX 3a1a4. Jlomyckaer 10
30% ommnOOK B M3JIara€MbBIX OTBETAX.

HCYAOBJICTBOPUTECIILHO

(@)

CTyneHT He 3HAeT 3HAYUTENbHOW YacTH MPOTrpaMMHOTO Marepuaa.
[Tpu 5TOM nomMycKaeT MPUHIMIKAIbHBIC OMIMOKU B JOKa3aTelbCTBAX,
B TPAKTOBKE MOHATUN W KaTErOpuil, NPOSABISIET HU3KYKO KYIbTYpY
3HAaHWW, HE BJAJACET OCHOBHBIMM YMEHHMSIMH M HaBBIKAMH NIPU
BBIIIOJIHEHUM MpaKTUUeCKUX 3anad. CTyIeHT OTKa3bIBAETCS OT
OTBETOB Ha JOMOJHHUTEIbHBIE BOITPOCHI
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JInct n3MeHeHu U JOIOJIHEHUN

n/m

Bunasl nononHesuii u
U3MEHEHUU

Hara u HoMep mpoToKoJIa
3acenanus kadenpsl (kadenp),
Ha KOTOPOM OBIIH
PacCMOTPEHBI 1 OJO0OPEHBI
W3MEHEHUS M JOTIOJTHEHHUSI

[Moamnucs (¢ pacuuppoBKOii)
3aBeyronIero kadenpoit
(3aBenyromux Kadeapamu)
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