MHUHUCTEPCTBO HAYKHN 1 BBICIIIET'O OBPA30OBAHMSI
POCCUMCKOU ®EJEPALTUN

®EJIEPAJIBHOE T'OCYJIAPCTBEHHOE BIO/UKETHOE
OBEPA3OBATEJIbHOE YUPEK/JIEHUE BRICIHIET'O OBPA30BAHUS
WIYTAHCKHI TOCYIAPCTBEHHBI YHUBEPCUTET UMEHH
BJAJIUMMUPA JTAJSI»

VIHCTHTYT TEXHOJIOTHIT H HH/KeHEPHOH MeXaHHKH
Kadeapa pusuku

YTBEPXJIAIO
JIMpEeKTOp MHCTHTYTA TEXHOJIOTHI U
WHXEHEPHOM MEXFHUKH

4~  Morunshas EIL
« 78 » oy 2023 r.

PABOYAS IPOTPAMMA YUYEBHOM JUCHUTIIJINHBI
«®PU3UKA»

ITo HampaBlIeHHIO TTOATOTOBKA 27.03.01 CrangapTu3anusi ¥ METPOJIOTHS
[Tpodus MoAroToBKH «MeTpoorus, CTaHIapTH3alHs | cepTUdUKALIUA»

Jlyranck - 2023



Jluct cornacoanust PITY ]|

PaGouas mporpamMma y4eOHOH IMCLHILTHHBI «®u3uKa» MO HAMpPaBJICHUIO MOATOTOBKH
27.03.01 Crannaprusauus 1 Merposorus. — 30 c.

PaGouas mporpamMma yd4eOHOM mucIMIUIMHBL «@H3MKa» COCTAaBICHA C  yHCTOM
®ejiepanbHOTO  [0CYapCTBEHHOTO 00pa30BATENILHOTO CTAHJAPTa BBICLIETO o06pa3oBaHus MO
Hanpayienuio noxrorosky 27.03.01 CrangapTusalus ¥ METPOJIOTH, YTBEPXKACHHOTO MPHKa30M
MunucrepcTsa obpasoBanns i Hayku Poccniickoi eneparui OT «7» aBrycra 2020 roga Ne 901.

COCTABUTEIIb:
KAHIMIAT TEXHAYECKAX HayK, IOLEHT, JoueHT Kahenpsl pusnku Janenko AB.

PaGouast IporpaMMa MCITHILTHHBI YTBEPIK/ICHA Ha 3acelaHuM Kahenpe! Gusnkn
«fh» 094  20)3r., npotokon Ne o

3aeyromuii kadenpoi pusuKu M Kopcynos K.A.

[TepeyTBepXKaeHA: «___» 20__r.,mporokonm Ne

CoracoBaHa:

JIMpeKTOp HHCTUTYTA TPAHCTIOPTA | JIOTHCTHKH Beikaopos B.B.

PeKOMEH/[0BaHA Ha 3aCe/laHuH Y4eOHO-METOMMYECKOH KOMUCCHH HHCTUTYTA TEXHOJIOTHH U
UHKEHEPHOH MEXaHHKU

«1&» ok 2023 r., mporokon Ne _ 3 .

I[1pencenarenb y4eOHO-METOAMIECKOH KOMHCCHH /&/
MHCTHTYTa TEXHOJIOTHi ¥ MHKEHEPHOH MEXaHUKH “p— Scynux CH.

’

© Yanenko A.B., 2023 rox
© ®Ir'BOY BO «JIT'Y um. B. Hansn», 2023 rox



CTpykTypa U coepkaHue IUCUUILINHBI
1. lesin 1 3a1a44 TUCUMUILIMHBI, €€ MECTO B Y4eOHOM mpoiecce

Henp wu3yuenuss guctumuimabl «®Pusnkay — YCBOGHHE CTYyJCHTaMH
byHIaMEHTaIbHBIX TOHATHUA W  3aKOHOB  (U3HMKH, (U3MUECKHX METOOB
UCCIIEIOBAaHMSI M aHalu3a B o00beMme, HeoOXoauMoM s TpodecCHOHAIBHOU
JESITEIBHOCTH.

3aauM U3y4eHUs TUCUUIUIMHBI « DU3HKay:

chopMHUpPOBATh y CTYACHTOB HAyYHOE MBIIUICHWE U MPAaBUIBHOE MOHMMAaHHUE
bu3MYeCcKUX MOHATUN, 3aKOHOB, TEOPHUM U TPaHUI] UX TPUMEHUMOCTH,

paclIiMpuUTh W YIIIYOUTh 3HAaHUS CTYJACHTOB 00 OKpY’)KaloIleM MHpe, O
XapakTepe B3aMMOCBA3M (U3MUECKUX 3aKOHOMEPHOCTEH ¢ TNPUPOAHBIMU U
AHTPOTIOT€HHBIMU SIBJICHUSMU;

OOyYuTh METOJaM W TMpHEeMaM pEeUICHHs NPAaKTHUECKUX 3aaad (PU3UKA B
pamkax npoQeccuoHAIbHBIX KOMITETEHITHH;

OOyYuTh METOAaM MPOBEACHUS (PUINIECKOTO OKCIICPUMEHTa, H3MEPECHUS
buznyecKknux BeIuYnH, 00pabOTKU U aHAN3a HKCIIEPUMEHTAIBHBIX TaHHBIX.

JucuunnuHa « Pu3nka» paccMaTpuBaeTcst Ha 0ase MpecTaBiIeHH 0 Hanboee
MPOCTHIX U 00muX (hopMax IBMKCHHUS MAaTePUU U MX B3aUMHBIX MPEBPAIECHUSIX, KaK
HayKa, HW3ydamllas oOOIIMe CBOWCTBA M 3aKOHBI JBUKEHHSI BELIECTBA U IOJSL.
[TonsiTuiiHblil anmapat (GU3MKU CTPOUTCS HA Oa3e TPeX OCHOBHBIX MPEACTABIICHUM:
MEXaHUYECKUE HarJsAHbIe IpEICTaBICHNUS; JIOTUKO-MaTeMaTUYECKUe
npeacrasienus; guiocopckoe obocHOBaHUE (PU3MUYecKUx mpeactaBieHuil. OCHOBY
MOHSATUHHOTO anmapaTta (U3UKA COCTaBISIOT (PU3HUECKUE BEITUYUHBI, (U3MUECKUE
3aKOHbI, €UHUILIBI U3MEPEHUsI (PU3NUECKUX BEIMUYUH U METOAbI UCCIIEAOBAHNUS.

N3ydyenne HU3NKU OCYIIECTBISETCS 10 MEpPE MOCIEI0BATENBHOIO JA€TaIbHOTO
U3JTI0KEHUS COJICPKAHMsI €€ OCHOBHBIX Pa3/IeNIOB: MEXaHHWKa, MOJIEKYJIsIpHast (PU3UKa,
KOJIeOaHUS ¥ BOJHBI, DJIEKTPUIECTBO U MAarHETU3M, ONITHKA, PU3UKa aTOMa U siJepHast
¢usuka. [Ipu paccmMoTpeHnn (Qpu3nUecKUX SBICHUN (HOpMHUPYETCS MPEACTABICHUE O
bu3nyeCKuX BEIUYMHAX U OCHOBHBIX 3aKOHOMEPHOCTSX B3aWMOJCWCTBUS BEIECTBA
¥ TIOJISL.

[Ipenmerom u3ydenus yueOHON AUCIHUILTUHBI «DU3HKa» SIBISIFOTCS] TPOCTHIC U
oOmrue (GopMbl IBIKEHUS MaTEepPUM W MX MPEBpAIICHUs, OOIIUEe 3aKOHBI (DU3UKH,
TEOPETUYECKHE U DKCIEPUMEHTAIbHbIE METOAbl HCCIENOBaHUS  (UINYECKUX
SIBJICHUM.

Heorpemiiemont yactoro Kypca «Ousukay sBIAIOTCSA MPAKTUKYM 10 PELIECHUIO
3aja4 M JabopaTopHbI mpakTHKyMmM. Ha mpakTukyme 10 pemieHuro 3ajad
3aKpeIUIsieTCsl TEOPEeTHYECKHl Marepuan JIeKIMHA, OCBAaWBAIOTCSI METOABI H
MaTeMaTHYeCKHUe TpUeMbl perieHus ¢puzndeckux 3anad. JIabopaTopHbI MPAKTUKYM,
MO3BOJIACT AKCIEPUMEHTAIFHO HM3ydaTh (DU3MUECKHE 3aKOHOMEPHOCTH, OCBAWBATh
NPUHIUIIE  TIPOBEACHUSA (PU3MUECKOTO SKCIEPUMEHTa W H3MEPEHUH (PU3NIECKUX
BeIMUYMH, 0OpabaThiBaTh, AaHAIM3UPOBATh M CHUCTEMATU3HPOBATh MOJTyUYCHHBIC
HKCIIEPUMEHTAJIbHBIE JIaHHBIE.



2. MecTo iucuumiaunsl B ctpykType OOII BO

Jucuunnuaa «®du3nka» OTHOCUTCS K MOJYJII0 €CTECTBEHHOHAYYHBIX
TUCIUTUINH. VI3ydeHne NaHHOW MUCIUTIIMHBI 0a3upyeTcs Ha MKOJIBLHOM MOATOTOBKE
CTYJICHTOB TI0 MaTeMaTHKe U (HU3HUKE.

Conepxanue JUCLUILIMHBI B3aMMOCBS3aHO C JTUCHUILIMHAMM
«Marematrueckuii aHanu3», «AJredpa W TEOMETPHS» U CIYKUT OCHOBOW IS
OCBOCHMS NHXKEHEPHO-TEXHUYECKUX JTUCIUTLINH.

OOyuarouiicsi, HAYMHAIOMIUK H3yYeHUE TUCHUILUIMHBI «DU3UKA», TOJKEH
3HaTh OCHOBBI HHTETPAIbHOTO M JU(PGEepEeHINATBPHOTO HCUHMCICHUS U (U3UKY B
npejiesiax nporpaMMbl CpeIHEN MIKOJIBI.

Jucnuminaa «®usnka» GOpMHUPYET y CTYJACHTOB TEOPETHUUECKHUE 3HAHUS U
MPAKTUYECKUE HABBIKA B PA3IMYHBIX 00JACTIX (PU3MKK (MEXaHUKa, MOJICKYJSIpHAs
dbu3MKa U TEPMOJMHAMHUKA, DJICKTPUICCTBO U MarHeTHU3M, ONTHKA, (PU3HMKa aToMa U
snepHas (U3MKa); 1EeTOCTHOE MPECTaBICHHE 0 (PU3NUYSCKUX IIpolieccax U SBICHUSX,
MIPOTEKAIONIUX B IPUPOJE; HABBIKU UCIOJIb30BAaHUSI COBPEMEHHBIX HAYUYHBIX METOJIOB
MO3HAHUSI TPUPOJABI W BJIAJICHUE WUMU Ha YPOBHE, HEOOXOIUMOM [Jisi PELICHUS
MPAKTUYECKUX 3a/1a4 MPHU BBITIOJIHEHUU MPO(HECCUOHAIBHBIX 00sI3aHHOCTEH.

3. TpeOoBaHus K pe3yabTaTaM OCBOECHUSI COAEPKAHUS TUCUUIINHBI

Kon 1 nammeHnoBanue
KOMIICTCHIINHU

WNHaukaTopsl JOCTHXEHUN
KOMIIeTeHIIUH (TI0 peain3yeMoi
TACITUTITIHE )

[lepeueHp maHUpyeMbIX pPe3yIbTaTOB

OIIK-1. CriocobeH pemaTsb
WH)XEHEPHBIE 33/1a4H B
poheCCHOHATBHON
JIeSITeIILHOCTH C
UCIIOJIb30BAaHUEM METOJI0B
€CTEeCTBEHHBIX HayK,
MaTeMaTHYeCKOTrO aHaIN3a
Y MOJICTTUPOBAHHSI.

OIIK-1.1 JIemoHCcTpHpyeT
3HAHWSI OCHOBHBIX TIOHATHH U
(byHIaMEeHTaIbHBIX 3aKOHOB
(GU3UKH, TPUMEHSIET METOIbI
TEOPETUYECKOTO U
9KCIIEPUMEHTAIEHOTO
UcclieToBaHus (GU3NUECKUX
SIBJICHUH, ITPOLIECCOB U
00BEKTOB.

OIIK-1.5 Ucnons3yeT Guzuko-
MaTeMaTHYEeCKHH anmapart Jis
pa3pabOTKH MIPOCTHIX
MaTeMaTUYECKUX MoJienei
SIBIICHUI, TPOLIECCOB U
00BEKTOB MPH 3aJaHHBIX
JIOITYIIEHHUSX U OTPaHHYCHUSIX.

3HaTh: OCHOBHBIE (pu3HUECKUe SBICHUS,
W€l W TPHHIUIBI, COCTABIISIONINE
OCHOBBI COBPEMEHHOH (M3MKH; 3aKOHBI
($u3MKN ¥ TpaHMLBI UX TPUMEHUMOCTH;
OCHOBHBIE (hU3NYECKUE BEIMYUHBI H
KOHCTaHTBI, WX OIpEeJeNiCHHEe, CMBICT,
CHOCOOBl M CIUHHIBI WX HW3MEPEHHUS,;
Ha3Hau€HWEe M MPHUHLUIbBI JeHCTBUS
BaXXHEHIIUX (PU3MUYECKUX MTPUOOPOB.
YMerTs: NPUMEHSATH ¢dusngeckue
3aKOHBI; TPAKTOBATh CYThb (PU3MUECKHUX
SBICHWH, BEIWYMH W TOHITHH;
BhIpOKaTh (PU3MYECKHE BEJIWYHHBI B
CUCTEME CH; pabortath c
71a00paTopHBIM 000pyZOBaHHEM;
WCTONB30BaTh METOJVMKK (PH3HYECKHUX
M3MEpEeHUI u 00paboTKHn
9KCHEPUMEHTAIBHBIX JaHHBIX.

Bnamerh:  HaBBIKAMH — TIPUMEHEHUS
OCHOBHBIX O0MIEPU3NIECKUX 3aKOHOB U
MPUHLMIIOB, METOJIOJIOTHEH pEeIIeHUs
3a]a4 W3 pa3lMYHbIX Pa3/esoB OOMIeH
¢buzuky; MeToaMHu (m3uKo-
MaTeMaTHYECKOTO aHaM3a Uit
pelIeHHs eCTECTBEHHOHAYYHBIX 3aJa4 U
(uznveckoro MOJICTTUPOBAHUS B
WH)XEHEPHOH  IIPaKTUKE; HaBBIKAMHU
00pabOTKM ¥  HMHTEPHPETHPOBAHUSA
PEe3yJIbTAaTOB 3KCIIEPUMEHTA.




4. CTpyKTypa M coJep:KaHue JUCHUNTHHbI

4.1. O0beM yueOHOM JUCHMILUIUHBI U BUAbI y4e0HOIl padoThI

O0bem yacoB (3a4. ef1.)

Bun yuyeonoii padoTsl

Ounas dpopma 3aouynas popma
2 ceMm. 3 cem. BCEro 2 ceMm. 3 cem. BCEro
Oomas yueoHasi Harpy3ka (Bcero) 180 180 360 180 180 360
(5 3au. ex) (5 3au4. ex) (10 3au. 5 3au4. em)|(5 3au. en) (10 324,

en) en)
Oobs13aTesibHasi ayIUTOpPHAsi ydyeOHasi
Harpy3ka (Bcero) 80 80 160 16 14 30
B TOM 4YHcJie:
Jlexuun 48 48 96 8 8 16
CeMHHapCKUe 3aHATHUS - - - - - -
[IpakTHueckue 3aHATHs 16 16 32 4 4 8
JlaboparopHbie pabOTHI 16 16 32 4 2 6

KypcoBas pabota (KypcoBoil IPOEKT) - - - - - -

Jpyrue GopMbl B METOIBI OPraHU3AIUN
00pa3oBaTEeIHLHOTO npoiecca
(pacuemno-epaghuueckue pabomul,
2PYNnosble OUCKYCCUU, poJiesble USpbl, - - - - - -
MpeHUuHe, KOMNbIOMEPHbIE CUMYIAYUL,
UHMEPAKMueHvle JNeKYuU, CeMUuHapul,
AHANU3 0eN08bIX CUMYayuti U m.n.)

CamocrosiTenbHasi padoTa cTyaeHTa /

(hopMa KOHTAKTHO paBoThI 36/64 36/64 72/128 | 164/0 166/0 330/0

®opMa aTTrecranuia OK3aMCH OK3aMCH OK3aMCH OK3aMCH

4.2. Conepskanue pa3iejioB IUCHUILIMHBI

Cemecrp 2

Tema 1. Mexanuxka.

Beenenue. I[Ipenmer ¢usuku. ®usuka U ecTtecTBO3HAHWE. AHAIM3 U CHUHTE3 B
IIPOLIECCE MO3HAHUS OKPYIKAIOIIEr0 MUpA. POJIb SKCIEpUMEHTa B IPOLIECCE ITO3HAHUS.

Kunematnka w™arepuanbHoii Touku. Ilpocreiimme ¢uznyeckue MOJIENH.
[TonoxxeHne MarepuanbHOM TOYKM B IIPOCTPAHCTBE. MexXaHMYECKOE JIBUKECHUE.
KoopauHatsl 1 pagnyc-BeKTOp TOUKU. BEKTOp nepeMenienys, TpaeKTopusi, MTHOBEHHAs
CKOPOCTb TOYKH.

Kunemarnka BpamarenpHOro IBHKEHUSA. JIBH)KEHME TOYKM IO OKPYXKHOCTH.
VYrioBasi ckopocTh. CBsI3b JIMHEWHOM W YITIOBOW CKOpOCTEW. [[BMKEHME TOYKU MO
IIPOU3BOJIBHON TpaeKTopuu. HopMallbHOE M TaHT€HIMAIIBHOE YCKOPEHUE TOUKU. Paguyc
KPUBHU3HBI U LICHTP KPUBU3HBI ITPU IBUYKEHUU 10 KPUBOJIIMHENHON TPACKTOPHUU.

Junamuka matepuanbHor Toukd. Cunbl B nipupoze. Ilepsoiii 3akoH HproToHa.
NuepimaiibHple M HEUMHEpUUAIbHBIE CHCTEMBI OTcueTa. Bropoit 3axkoH HproToHa.
Tpetnit 3akoH HproToHa. DyHIaMEHTAIIBHBIE B3aUMOJCHCTBUS B TMPUPOJAE. 3aKOH
BCEeMHUpHOTo TsroreHus. Cuia TsbkectH, Bec Tena. Cuibl ynpyroctd. CHIIbl CyXoro u
BA3KOro TpeHus. CUIIbI aire3uu. Y paBHEHUE IBUKECHUS TEJA IEPEMEHHON MacChl.

Paborta cuin, 3Heprus, MomHocTh. KnHeTnueckas 3Heprusi MarepuaibHON TOUKH.
[loTeHumanpHas 3HEPIYs BBIYUCICHUE JIJIS TPABUTALIMOHHBIX U YIIPYTUX CHJL.
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JluHamMuKa BpallaTeabHOrO  JIBWKEHUWS. [Beploe Temo Kak cucrema
MarepuaibHbIX ToYeK. MoMeHT uHepiuu. Teopema Illtelinepa. OCHOBHOE YpaBHEHHE
JMHAMHKHU BPAIATENbHOTO JBMKEHHUS TBEPIOTO TEJA OTHOCUTEIIBHO HETIOABUKHOWU OCH
(ypaBHeHHE MOMEHTOB). KnHeTnueckasi sHeprus BpalareaIbHOro JIBUKEHUSI.

3aKOHBI COXPAHEHUS] B MEXAHUKE. 3aKOHBI COXPAHEHHSI: MEXaHUYECKON SHEPTHUH,
UMITYJIbCa U MOMEHTa uMITyJibca (Thpockomnbl). LleHTp macc, ypaBHEHHE IBUKEHUS
LIEHTpa Macc.

Tsrorenue. OneMeHThl Teopuu moisl. 3akoHbl Kemepa. 3akoH BCEMHPHOTO
Tarotenus. [lone TIroreHns, HanpsHKEHHOCTb, oTeHIMan. KocmMuieckue CKOpoCTH.

Hewnnepimaneheie cuctemsl orcuera. Cuilbl MHEPIUM IIPU MOCTYNATEILHOM
JBU)KEHUU cucTeMbl otcuera. LlentpobexHas cuna unepuuu. Cuna Kopuonuca.

DJIeMEHTHI CIeUaIbHON Teopuu oTHOcuTenbHOCTH. [IpeoOpazoBanus ["amues.
[Tpunin otHocutensHocTn [ammites. [Toctynarel CTO. IlpeoOpazoBanus JlopeHia.
CrenctBus u3 nmpeodpazoBanuii Jlopenna. PenstuBucrckas nuHaMuka.

Tema 2. MexaHuka >KHIKOCTEN U ra3oB.

MexaHnyeckne CBOMCTBA XKUIAKOCTEH W ra3oB. [[aBieHue B KHIKOCTSIX U rasax.
3akoH [lackanms. PacnipeneneHve naBieHUs B MOKOSIIMXCA KUAKOCTAX U razax. Cuia
ApxuMena. YcioBue IUlaBaHus Tell. JIBMKEHHE XKUAKOCTEHW M ra30oB. CTallMOHApHBIN
NoTOK. JIMHUM W TpyOKM TOKa. YpaBHEHUE HEPA3pPbIBHOCTU CTPyH. YpaBHEHHE
bepuymmu. JlamunapHoe u TypOysieHTHOe TedeHue. Yucno PeitHonbaca. dopmyna
Crokca.

Tema 3. KoneGanus v BOJHBI.

["apmoHnyeckue kojebaHusi U UX XapaKTEPUCTHKU. MexaHHKa KoyieOaTeabHOro
JIBW)KCHUSI. Y pPaBHEHUE JABWKEHUS MATEPUAIIbLHON TOUKH OJ1 ICHCTBUEM YIIPYTOW CUJIBI
u ero peueHue. IIpyxuHHbIM MasTHUK. PU3NYECKUM MasATHHUK. MareMaTnyeckuii
MasiTHUK. YpaBHEHUE 3aTyXalwoluX KOJeOaHWii W €ro peiieHue. YpaBHEHHUE
BBIHYKJICHHBIX KOJICOaHUM U ero perieHue. Pesonanc. Pe3oHanc B mpupoje v TeXHHKE.
CrnoxeHne TapMOHUYECKUX KOJIeOaHu.

Mexannueckre BOJHBL. [IpoAonpHBIE KW MONEpPEYHbIE BOJHBL. Y PABHEHUE
Oeryiiei BOJIHBI. AMIUIMTY/la, 4YacToTa, JJIMHA BOJHBI, (D)a30Bas CKOPOCTH BOJIHBI.
BonnoBoe  ypaBHenwe. [lpuHummnm  cynepnosunuu.  ['pynmoBas — CKOpOCTS.
Nutepdepennvs BoaH. Crosiure BOJHBL. 3BYKOBbIE BOJIHBL  Oddext Jlommepa.
VYnbTpa3Byk. MHppa3Byk.

Tema 4. OCHOBBI MOJIEKYJIIPHON (PU3UKU U TEPMOIUHAMUKH.

OcHoBbl  MOJIeKyJsipHON  ¢Gu3uku. OCHOBHBIE TOJOKEHUS MOJICKYJISIPHO-
KHUHETUYECKOUN Teopun. Monens uaeanbHoro raza. OCHOBHOE ypaBHEHHE KUHETHUECKON
Teopuu razoB. YpasHeHue Kianeipona-MeHnaeneesa.

l'azoBbie 3akOoHBI. PaBHOBeCHBIE mpolecchl B HACATBHOM Tase. M3omporecchr:
MU30XOPUYECKHA, H300apUIECKHIA, N30TEPMUYECKHI.

Cratuctudeckas (usmka. MakCBEIUIOBCKOE pacrpeiesicHne MOJIEKYJI Ta3a I0o
ckopoctsiM. Pacnipenenenne bombimana. bapomerpuueckas dhopmyna. Pacnpenenenue
l"aycca.

SBneHuss TepeHoca: TEIUIONPOBOAHOCTh, UG dy3us, BI3KOCTh (BHYTpEHHEE
TpeHue). OnbITHOE 000CHOBaHUE MOJIEKYJIIPHO-KUHETHUECKON Teopun. CpeaHee Yncio
CTOJIKHOBEHUU U CpeAHssl JIMHA CBOOOJHOTO Mpobdera MoJieKyJI.



Ilepoe Hayano TepMoaMHAMHUKH. YHCIIO cTeneHel cBOOOAbI MOJIEKYIbl. 3aKOH
PaBHOMEPHOI'O PpACHpPENENECHUs] SHEPrUyM IO CTENneHsAM cBOOOAbl. TemIoeMKoCTh
UJIeTbHOTO ra3a. AnuabaTHYecKuid Mpolece Kak M30MpoLecc. YpaBHEHHE aaualdaThl.
[Tomutpornueii  mponecc. IlpumeHenne TmepBOro Havana TEPMOJMHAMUKH K
M30IIPOLIECCaM.

Bropoe Hawasio TepmonmHamuku. OOpatuMbele W HEOOpaTHMbIE IMPOLIECCHI.
WneanbHas TeruioBas MamnHa U ee koddduimeHT nonesHoro aeiictus. Lukn Kapno.
Ountponus. TepMoauHaMHUYeCcKasi BEpOSITHOCTb COCTOSIHUSL. DHTPOINHUA U OECHIOPSIIOK.

Peanmbubie rTa3el.  YpaBHenue Ban-nep-Baansca.  MouieKyJisIpHBIE  CHIIBL
N3otepmbl Ban-nep-Baansca M 3KCHEpUMEHTaIbHBI HM30TEPMBI  PEAIBHBIX T'a30B.
BHyTpenHss sHeprus peanbHOro raza. ¢ ¢ext xoyns-Tomcona.

Caoiictsa xxuakocreil. [IoBepxHocTHOE HaTspkeHue. CmaunBanue. [laBieHue nog
VICKPHBIICHHO! TIOBEPXHOCTBIO )KUJIKOCTH. KansIpHbIE SIBICHMUS.

TBepasie Tesra. MOHO- ¥ NOMMKPUCTAILIBL. THITBI KPUCTAIIMYECKUX TBEPABIX TEIL.
HedekTrl B kpucTayuiax. TemoeMKocTb TBEPABIX TEN.

Cemectp 3

Tema 5. DnekTpruyecTBoO.

DIIEKTPOCTATUKA. DNEKTPUUECCKUN 3apsii. 3aKOH COXPAHEHHUS JIIEKTPUYECKOTrO
3apsaga. 3akoH Kynona. Onektpuueckoe rmone. Hampsok€eHHOCTh W MOTOK
HaNpsHKEHHOCTH AJIeKTprueckoro noiisi. Teopema ['aycca u e€ npumenenue. Pabora npu
MEPEMEILIEHUH 3apsiaa B yekTpuueckoM mnone. Hupkymsuus Bexktopa E. [loreHunan u
Pa3HOCTh  NOTEHLHMAJIOB. OJKBUIOTCHUUAIbHBIE MMOBEPXHOCTH. CBA3b  MEXKIY
HANPSHKEHHOCTBEO M TOTEHIIUATIOM.

[TpoBogHUKH B 3IIEKTpUYECKOM ToJie. Pacmpenenenue 3apsioB Ha MPOBOIHUKE.
OnextpoeMkocTh. KoHIieHCAaTOp, COEIMHEHNE KOHIEHCATOPOB. DHEPIUs 3apsyKEHHOTO
KOHZeHcaTtopa. [ [M0THOCTh SHEPrUM 3JEKTPUUECKOTO TOJISI.

JIVMDNIEKTpUKKA B DJIGKTPUYECKOM Tojie. BekTop monsipu3anuu, BEKTOP
AIIEKTPUYECKOTO CMEILEHUS U MX CBS3b C HANPSKEHHOCTHIO AJICKTPUUYECKOTO MOJIS.
JusnexkTpudeckasl BOCIPUUMYUBOCTD U IPOHUIIAEMOCTb.

[locTosHHbIl  dnmekTpudeckuit  TOK. IlmotHocTe  TOKAa.  ComnpoTHBIIEHWE
NPOBOIHUKOB. CBEpXNPOBOAMMOCTb. JnekTpoasmxkyiias cuna (3C). 3akon Oma s
y4acTKa Iiend B BeKTOpHOU (muddepenumanbaoi) ¢gopme. 3akon Jxoyns-JIeHia.
PasBeTBiienHbIe anekTpuueckue nenu. [Ipasuna Kupxroda.

DNEKTPUYECKHUE TOKU B METAJIIaX, BAKyyM€ U ra3aX. IJMUCCUOHHBIE SIBJICHUS U UX
npuMeHenne. Monuzanusa ra3oB. HecamoCTOSTENBHBIA M CaMOCTOSITENBHBIA Ta30BbIN
paspsa. [Lnasma.

Tema 6. MarneTtusm.

MaruutHoe nosie. @U3n4ecKkue BeTMYUHbI, XapaKTepU3YIOIIMEe MarHuTHOE TOJIE.
3akon buo-CaBapa-Jlaruiaca. 3akon Awmrmepa. BzaumopeilcTBue 3JIEMEHTOB TOKa.
MarautHas HHIYKUUST W HaNpsHKEHHOCTh MArHUTHOTO TMoJis. MarbHutHoe ToJie
JIBIKYIIETOCS 3apsijia, MPSMOJIMHEHHOTO IMPOBOJHUKA C TOKOM, KPYrOBOT'O KOHTYDA,
coneHousia U Topousa. Cuna Jlopenua. JIBmkeHHne 3apsHyKEHHBIX YacTUIl B MATHUTHOM
nosie. Dpdext Xosmra. [upkynsiusi BeKTopa MarHUTHOM MHAyKUMU. [ToTOK BekTopa
MarHuTHOM uHAyKiuu. Teopema I'aycca s marmutHoro moss. PaGora 1o
MIEPEMEILIEHUIO ITPOBOJHUKA U KOHTYPA C TOKOM B MarHUTHOM MOJIE.
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OnekrpoMarauTHas MHAyKuud. 3akoH Papanes. [IpaBuno Jlenna. Toku Dyko.
Camounnaykuusi. THIyKTUBHOCTh KOHTYpa. TOKM MpHU pa3MbIKaHUH U 3aMbIKAaHUU LIEITH.
TpancdopmaTopbl. DHEPrUs MArHUTHOTO TOJIS.

OnexkrpomarHutHele KoneOanus. KoneOatenbublii koHTYp. [uddepenumansnoe
ypaBHEHHE COOCTBEHHBIX KOJE€OaHUH B KOHType. 3aTyXalolue OSJICKTPHUYECKHUE
KosieOanusi. BeIHyKIeHHBIE 3JIEKTpHUYECKHE KoJeOaHHs B MOCIEIOBATEIEHOM KOHTYpE.
Pe3onanc manpsbxenuit. [Ipumenenue pezonanca B paluOTEXHUKE.

IIepemennsiii Tok. [Tomyyenue nepemenHoro Toka. [IpoxoxneHrne nepeMeHHOro
TOKa 4epe3 €MKOCTb M HHAYKTUBHOCTb. BekTopHble auarpamMmbl. 3akoH Oma uis
MEPEMEHHOT0 TOKa. MOIIHOCTh MepeMeHHOro Toka. D(h(EeKTUBHbIE 3HAUYEHUS] TOKA U
HaNPSHKECHUS.

OcHoBHBIE MOJNOXKEHUSI Teopun MakcBemia. B3auMOCBSI3b 3JIEKTPUYECKOTO U
MarHuTHOro nojueil. Buxpeoe anektpruueckoe none. Tok cMenienus. [lonnas cucrema
ypaBHeHUI MakcBeia B UHTErpajibHOM U B TuddhepeHnanbHoi hopme.

Tema 7. Onruka. KBanToBas npupoaa n3imydeHus.

DIEMEHTBI TEOMETPUYECKON ONTUKH. 3aKOHBI T€OMETPUYECKON ONTUKUA. 3aKOHBI
IIPEJIOMJICHUST W OTPAKEHUS CBETOBbIX BOJH. [lomHOE BHYTpEeHHEE OTpaKEeHHE.
[Tpunuun ®epma. Tonkue mnuH3bL. M300pakeHuMe MNPEIMETOB C MOMOIIBIO JIMH3.
Abeppalyy ONTUYECKUX CUCTEM.

OcHOBBI  poTOMETpHH. HEpreThdeckue BenuuuHbl (poTomerpun. IloTok
U3Ty4YeHUs. DHEpreThyecKas CBETUMOCTh (M3Iy4aTeabHOCTh). JHEpreTUYecKas Cuiia
cBeTa (CWja M3JIydeHHs). DHEpreTuuecKas SpKOCTh (JIyYHCTOCTh). DHEpreThdeckas
OCBEILIEHHOCTh (00JyueHHOCTD). CBeTOBbIE BeMUUMHBI (hoTomMeTpun. CBETOBOW MOTOK.
CeetumocTs. Apkoctb. OCBEIIEHHOCTb.

OcHoBbl  BOnHOBOM  onTuku. CBeroBag  BonHa.  KorepeHTHOCTh M
MOHOXPOMATUYHOCTh CBETOBBIX BOJH. MHTEpdepeHus cBeta 1 MeTo/bl HaOMIOACHUS.
Hudpakiusa cera. [Ipunmun [roiirenca-®penens. Meton 30u @penens. udpaxius
Openenst. [udpakus Ppaynrodepa. udpaximss Ha MPOCTPAHCTBEHHOM PEIIETKE.
®opmyna Bynbeda-bparros. Ilomspuzammsa. Ilormomenue cBera. 3akoH byrepa.
Paccesnue cera. Jlucnepcus cera.

KBanroBast mpupona uzinydeHusi. TerioBoe U3Iy4YeHUE U €ro XapaKTEPUCTUKU.
3akon Kupxroda. 3akonsl Credana-bonbumana u cmemenuss Buna. @opmyna Panes-
Jlxunca. @opmyna Ilnanka. Cesa3p mexay dopmynoi Ilnanka, 3akoHom Credana-
Bbonbimana, hopmynamu Buna u Panes-/xunca. Ontudeckas IMpoOMETpusl.

OcHOBBI KBaHTOBOM onTuku. Boemmuii  ¢goroaddexr. 3akon Cronerona.
VYpaBuenue DiHinTeHa 111 BHenmHero ¢orodddexra. DotoHsl. Macca M UMITYIIBC
dotona. JlaBnenme cBera. Oddexkr Kommrona m ero Tteopus. [[BoiicTBeHHas
KOPITyCKYJIIPHO-BOJIHOBAS IPUPOAA CBETA.

Tema 8. AromHas u sipepHast pusuka.

OcHoBbl aromHOM (usuku. CTpoeHue aToMa. 3aKOHOMEPHOCTH B aTOMHBIX
cnektpax. Mogenu atoma. [Toctynatel bopa. Cnektp atroma Bogopoaa o bopy.

DNeMEHTBI KBAHTOBOW MEXaHUKHU. KOpIyCKyJsIpHO-BOJHOBOW TyaJli3M CBOMCTB
BemiectBa. ['mmoreza ne bpoins. BomHoBbeie cBoiicTBa BemiectBa. (COOTHOIICHHE
HeomnpeaeneHHoctei I'eizenoepra. Bonmnosas ¢ynkuus. Ypasuenue [peaunrepa.



DJeMeHThl COBpeMEHHOW (M3MKM aTOMOB M MOJEKYyJ. ATOM BOJOpoJa B
KBaHTOBOM MexaHuke. KBaHtoBble umncna. depmuonsl U 0030HbI. [Ipuniun I[laymm.
Ilepnomuueckas cucreMa 3y1eMeHTOB MeHeneena.

ATtoMmHOE sAapo. SAnepHble mMojenu. 3apsa U Macca aTOMHBIX snep. M3oTorsbl.
CriiH ¥ MarHUTHBIA MOMEHT siipa. CocTaBHBIE YacTH aTOMHOTO siapa. JledekT macchl.
OHeprus cBs3U sjapa. YcroiunBocThb siaep. Ilpupona snepHbix cui. BzammoneiictBue
HYKJIOHOB.

PagrioaktuBHOCTh. 3aKOH paJMOAKTHUBHOIO pacnaaa. SaepHble  peakiyH.
[IpaBunma cMmemenusa. bera-pacnan. Hedtpuno. B3sammornpeBpamieHuss HYKIOHOB.
Heitponsl. fnepHbie peakiuu. Peakuyu nejaeHust i CHHTE3A.

4.3. Jleknun
e O0bem yacoB
w/n Ha3panue Tembl Ounas | 3aouHasn
dopma dopma
2-1 cemecmp
1 | BBenenue 1 -
2 | Kuaemarnka MaTepraJbHON TOUYKH 4 1
3 | KuHematnka BpamaTeIbHOTO IBHKEHUS 2 -
4 | Iunamuika MaTepraiabHOi Toukd. CHIBI B IPUPOAE 6 1
5 | Pabora, MOIIIHOCTb, SHEPTHS 2 1
6 | /luHamMuKa BpaIIaTeIbHOTO JIBHKECHHSI 4 1
7 | 3aKOHBI COXpaHECHHS B MEXaHHUKE 2 -
8 | HemHepnmaibHBIC CHCTEMBI OTCUETA 2 1
9 | DneMeHTHI crieHaNbHON TEOPUU OTHOCHTEIILHOCTH 2 -
10 | MexaHuKa »XUIKOCTEN U ra30B 2 -
11 | Mexanuka Koje0aTeIbHOr0 IBUKEHUS 4 1
12 | MexaHudeckre BOJHBI 2 -
13 | OcHOBBI MOJIEKYJISIpHON (PU3HKH 4 1
14 | T"a3oBbIe 3aKk0HbI. M30mporiecchl 3
15 | Peanphbie rasel. YpaBHenue Ban-nep-Baanbca 2 -
16 | Craructuueckas ¢usmka. Pacnpenenenus Makcgemna, ['aycca u bonsimana 2 -
17 | IlepBoe 1 BTOpOE HaYaJI0 TEPMOANHAMUKHI 4 1
3-u cemecmp
18 | DuekTpocTaTrka 4 1
19 | IlpoBOJHHKY B DIIEKTPHYECKOM TOJIE 2 -
20 | JIMDIIeKTPHUKH B DIIEKTPHYECKOM TI0JIE 2 -
21 | TlocTOSIHHBIH 3IEKTPHIECKHN TOK 4 1
22 | MarnuTtHOE nojie 2 2
23 | Cuna Jlopennia 2 -
24 | DnexTpoMarHUTHAs MHAYKIVS 2 0,5
25 | DneKkTpoMarHUTHBIE KoneOaHus 2 0,5
26 | IlepemeHHBII TOK 2 -
27 | OCHOBHBIE MMOJIOKEHHsI TeOpHH MakcBesuia 2 -
28 | DneMeHThI TeOMETPHUYECKOH ONTHKU 4 1
29 | OcHOBBI BOJIHOBOI OITHUKH 4 -
30 | KBanToBasi mpupoaa U3IyYeHHs 4 1
31 | OcHOBBI KBAHTOBOI ONTHKH 4
32 | OcHOBBI aTOMHOM (PH3UKH 2 -
33 | AtomHoOe siipo. SlnepHbie MOJICITH 2 -
34 | PagnoakTuBHOCTb. SlnepHbIe peakuuu 4 1
Hroro: 96 16




4.4, IIpakTu4yecKue 3aHITUSA

Ne O0bem yacoB
w/n Ha3panue TeMbl Ounas (3aounas
dopma | popma
2-1 cemecmp
1 | KuaemaTnka MaTepHaIbHOW TOUKH 2 1
2 | JlunaMHMKa MaTepUaIbHOU TOUKH 2
3 | 3aKkoH coxpaHEeHHs UMITyJIbca. YpaBHEHUE JBIKEHHUS Tella EPeMEHHO Macchl 2 1
4 | Pabota. MomHOCTE. DHeprus. 3aKOH COXPAHECHHSI SHCPTHH 2 -
5 | /luHamuKa BpaIIaTeIbHOTO JIBUXKCHUSI 2 1
6 | MexaHuveckue KoineOaHHs U BOJHBI 2 -
7 | OCHOBBI MOJIEKYJISIPHOW (DH3UKH 2 1
8 | TepmonuHaMuka 2
3-11 cemecmp
9 | DiekTpUUecKoe MoJie B BAKyyMe 2 1
10 | JAMpIeKTpUKH B MPOBOJHHUKH B 3JEKTPHUYESCKOM MOJIE 1 -
11 | IlocToSIHHBIHN NEKTPHIECKUI TOK 1 1
12 | MarauTHOE 10JIe B BAKyyM€ 1 BEIIIECCTBE 2 1
13 | DaexTpoMarHuTHAas HHIYKIHS 1 1
14 | DnexTpomarHuTHble KosieOanusi M BOJHBL. [lepeMeHHbIN TOK 1 -
15 | leomeTrpuyeckast 1 BOIHOBast oNTHUKA. PoToMeTpust 4 -
16 | KpanToBas mpupo/ia H3IydeHus 2 -
17 | Ctpoenue spa. 3aKOH pagHMOaKTHBHOTO pachasa. SnepHble peakiy 2 -
Hroro: 32 8
4.5. JlabopaTopHbie padoThI
e O0bem yacoB
w/n Ha3panue TeMbl Ouynas |3aouHasn
dopma | popma
2-1 cemecmp
1 | DnemeHTsI TeOpUHU MOrpemHOCTU. PU3HYECKUE BETHYHHEI 2 1
2 | TlpubopHusiii cemunap. OnpeiesieHUe YACIBHOTO COMMPOTHBRIICHHUS MPOBOJIHUKA 4 3
3 | Yopyruii neHTpanbHbIi yaap mapos 3 -
4 | Mastauk OGepbeka 3 -
5 Onpenenenne OTHOLIEHNUS TEIUIOEMKOCTEN Bo3ayxa meTogoM Kinemana- 2 -
He3opma
6 | Ompenenenne ko3 uimenTa BI3KOCTH KUAKOCTH MeToioM CTokca 2 -
3-u cemecmp
7 | V3y4yeHue 3JeKTPOCTATUIECKOTO TOJIsSI 3 -
8 | OmpeneseHne 3JeKTPOEMKOCTH KOHACHCATOPOB 2 2
9 Omnpenenenne ropu30HTAIBHON COCTABIISIONIEH HAIPSYKEHHOCTH MarHUTHOTO 2 -
noJist 3eMiu
10 | Iposepka 3akoHa AmIiepa 3 -
11 | Onpenenenne yaeapHOTO 3apsiaa dJIEKTPOHA 3 -
12 WzyueHne TeMIiepaTypHOH 3aBUCIMOCTH 3JIEKTPOCONIPOTHBIICHHS METAIIIIOB U 3 -
MOJTYITPOBOTHUKOB
Hroro: 32 6
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4.6. CamocrosiTesibHasi padoTa CTYJAeHTOB

N O0bem yacoB
. /;[ HazBanue Tembl Bug CPC Ounas | 3aounas
dopma dopma
2-1 cemecmp
Nzyuenue JIOTIOJTHUTENBHOM 9 41
1 | Mexanuka JuTEepaTypel 1O  JAHHOW  TeMe.
BrlnonHeHne foManIHero 3a1aHust
Nzyuenue JIOTIOJTHUTENBHOM 9 41
2 | MexaHuKa KUAKOCTEH U Ta30B JUTEpaTypsl [0  JaHHOH  TeMe.
BrlnonHeHne foManIHero 3a1aHust
Wzyuenne JOTIOJTHUTEITbHOM 9 41
3 | Konebanust u BOJIHBI JUTEpaTypsl 1O  JaHHOH  TeMe.
BrlnonHeHne fOManIHero 3a1aHust
N Nzyuenne JOTIOJTHUTENIBHOM 9 41
4 OcHOBBI MOJIEKYJISIDHOH (PU3HKH U IMTepaTyphl Mo jaHHOH  Tewe.
TEPMOJMHAMUKH
Brimonnenne JoManiHero 3aJ aHus
3-1i cemecmp
Uzyuenne JOTIOJTHUTEITEHOM 9 42
5 | DnekrpuyecTBoO JUTEpaTypsl [0  JaHHOH  TeMe.
Brimonnenne JoManiHero 3aJ aHus
Wzydenne nomomHUTEN HON 9 42
6 | Marmetusm JIUTEPATyphI IO TaHHOHN TeMe.
Brimonnenne JoManiHero 3aJIaHus
UzyueHne HOTOTHUTENHHOMI 9 40
Ontuka.  KsanToBas  mpupona N
7 JUTEPATYpPHI 10 TaHHOH TeMe.
W3ITyYeHHs
BrlnonHeHyne JOManIHero 3a1aHust
Nzyuenue JIOTIOJTHUTENIbHOM 9 42
8 | AromHas u saepHast puznKa JUTEpaTypsl 1O  JaHHOW  TeMe.
BrlnonHeHne JoManiHero 3a1aHust
Hroro: 72 330

4.7. KypcoBbie padoTsl mo aucumivinie «®u3suka) He NMpeAnoarawTcs
Y4€OHBIM IJIAHOM.

5. Odpa3oBarejibHbIE TEXHOJIOTHH

[IpenonaBanue NUCHUIUIMHBI BEAETCS C MPUMEHEHHWEM CJEAYIOIIUX BHUIOB
0o0pa30BaTeNbHBIX TEXHOJIOTHH: OOBSICHUTEIHHO-WILIIOCTPATUBHOTO  OOy4YEHUS
(TEXHOJIOTHS TIOJICPKUBAIOIIETO OOYYEHUs, TEXHOJIOTHS TMPOBEACHUS Y4YEOHOU
JUCKYyCCUW), WH(GOPMAIIMOHHBIX TEXHOJIOTHH (MPE3EHTAIMOHHBIE MAaTepualbl),
Pa3BUBAOIINX U HMHHOBAITMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTHH.

[IpakTrueckue 3aHATHS TPOBOJMATCS C HCIOJIH30BAHUEM Pa3BUBAOIINX,
NPOOJIEMHBIX, TPOSKTHBIX, HHPOPMAIMOHHBIX (UCIOJIB30BAaHUE JJICKTPOHHBIX
oOpa3oBaTeIbHBIX  pecypcoB  (PJIEKTPOHHBIM  KOHCIEKT)  00pa3oBaTENIbHBIX
TEXHOJIOTUH.

11



6. Y4ueOHO-MeTOAMYECKOE M MPOrPAMMHO-UH(OPMALIMOHHOE O0ecrevyeHue
TUCIHUNJIMHBI:
a) OCHOBHAas JiUTeparypa:

1. Tpopumona T.U. Kypc dusuku: y4ued, mocobue mist By3oB. — Uzn. 14-e,
nepepad. u gon. / T.U. Tpobumona. — M.: U3natenbckuii neHTp «Akagemusi», 2007.
—560 c.

2. CasenbeB U.B. Kypc o6mieit ¢pusuku: yued, mocodue yist By3a: B 5 Tomax /
N.B. CaBenpeB. — 6-¢ wu3m., crep. — Cankr-IletepOypr: Jlamp, 2021. — T.1:
Mexanuka. — 340 c.

3. CasenveB U.B. Kypc ob6meit ¢uszuku. B 5 11. T.2. DnexkrpuuectBo u
MaraeTusM: YueOHoe rocodbue. 5-e uza., ucnp. — CI16.: UznarensctBo «Jlanb», 2021.
—-352c.

4. CapenneB U.B. Kypc o6mie#t ¢usuku. B 5 1. T. 3. MonekynsipHas pusuka u
TepMOJIMHAMHUKA: YueOHoe mocobue. 5-e uzl., uctp. — CII0.: M3naTenscTBO «Jlanby,
2021. - 224 c.

5. CasenbeB M.B. Kypc obmeit ¢uzuku. B 5 tr. T.4. Bonnbel. Onruka:
VYuebHoe nocobue. 5-¢ uzn., uctp. — CII6.: U3gatensctBo «Jlanby, 2021. — 256 c.

6. CasenseB U. B. Kypc o6meit ¢usuku. B 5 T1. T. 5. KBanToBas omnrtuka.
AtomHas ¢usnka. Pusnka TBepaoro renaa. Gusnka aTOMHOIO SApa U AJIEMEHTAPHBIX
yacTtull: YueOHoe nmocobue. 5-e usl., uctp. — CII16.: U3znarensctBo «Jlanby, 2021. —
384 c.

0) JOMOJIHMTEeJIbHAS JIUTEepaTypa:

1. letnad A.A., ABopckuit b.M. Kypc pusuku: YuebHoe mocobue asisi BTy30B.
M.: Breicmas mikona, 2002. — 718 c.

2. UeptoB A.T'., BopoOneB A.A. 3agaunuk no usuke: YuebHoe nocodue. M.
Bricmas mkona, 1981. — 496 c.

3. Bompkenmreita B.C. CoopHuk 3a1a4 1o odmemy Kypey pusuku. M.: Hayka,
1985. — 384 c.

4. T'onpaun JIJI. PykoBOACTBO K 1a0OPaTOPHBIM 3aHATHAM MO (U3UKE. 2 U3[-
ue. — M.: Hayka, 1973. — 688 c.

B) METOANYECKHUE YKAZAHMS:

1. Xapuenko E.N., Yanenko A.B. YuyeOHoe nocodue «Pusnka» B 3-X TOMax.
Tom 1. Mexanuka, MonekynsipHas ¢usuka u tepmoauHamuka / Coct.: E.M.
Xapuenko, A.B. Yanenko. — Jlyranck: Uzn-so JIHY um. B.[lans, 2020. — 164 c.
Peructp. Ne 0240 ot 28.04.2020 1.

2. Xapuenko E.U., Yamenko A.B., JlemmrBan E.}O. YueGHoe mocobue
«Dmuka» B 3-x Tomax. Tom 2. Dnexkrponunamuika. KonebGanus u Bomusel / E.U.
Xapuenko, A.B. Yanenko, E.FO. JIemmutBan — Jlyranck: T'OY BO «JII'Y um. B.
Hamns», 2020. — 171 c. Per.Ne 41 VII ot 02.11.2020 r.

3. Xapuenko E.UM., Yamenko A.B., K.A. KopcyHnoB. YuebHoe mocoOue
«Duzuka» B 3-x toMax. Tom 3. Ontuka. du3uka aToMOB U MOJEKYJI. SnepHas
¢usuka / Cocrt.: E.W. Xapuenko, A.B. Hanenko, K.A. Kopcynos — Jlyranck: U3a-Bo
JITY um. B. Hans, 2020. — 103 c. Per. Ne 40 VIT ot 02.11.2020 1.

4. Meroaudeckue YykKazaHusi K JaboOpaTOpHbIM paboTaM MO JUCIUILUIMHE
«O6mmit puznueckuit mpakTUKym» (B 6-TH 4acTsax), 4acTh 1. «BBenenue B oOmumii
busnueckuit npaktukyMm. [IpubopHbIii cemuHap» (sl CTYACHTOB HaIpaBJICHUS
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noaroroBku 03.03.02 ®dwusuka) / Cocr.: E.FO. JlenmTean, H.B. Copoka — Jlyranck:
Nzn-Bo JIT'Y um. B. Jlans, 2021. — 50 c.

5. Mertoanueckue ykazaHus K JTa0OpaTOpHBIM paboTaM MO JUCIUILIMHE
«O0mmit  ¢uznyeckuil MpakTUKym» (B 6-TW yacTsax), dvactb 2. «MexaHuka.
Mexannyeckue kojedanus u BojaHbl / Coct.: E.1O. JIemmrBan, A.B. Hanenko, H.B.
Copoka — Jlyranck: Wzn-so JII'Y um. B. Hansa, 2021. — 79 c. Per.Ne 0756
01.20.04.2021 1.

6. Metoanueckue ykazaHusg K JaOOpaTOpHBIM paboTaM MO JUCIUILINHE
«O0muit pusmdeckuid MpakTUKym» (B 6-TW dYacTsaX), 4acTh 3. «MonexyspHas
buszukay (111 ctyaeHToB HampapieHus moarotoBku 03.03.02 dusuka) / Coct. E.W.
Xapuenko, E.1O. JIsintBan — Jlyranck: U3n-so JII'Y um. B. Jans, 2022. — 55 c.

7. Meronuueckne yka3zaHus K JaOOpaTOpHbIM padoTaM MO JAUCIUIUIMHE
«OOmuit puznyueckuii mMpakTUKym» (B 6-TH 4acTsaX), yacTh 4. «DJIEeKTpUUECTBO U
MarHeTusm» (s ctyAeHToB HampaiieHus noarotoBku 03.03.02 dwusuka) / Cocr.
E.N. Xapuenko, C.A. Kamenes — JIyranck: U3a-so JIT'Y um. B. [lans, 2022. — 84 c.

8. Metoauueckne yka3aHWs K JaOOpaTOpHBIM paboTaM MO TUCITUTUINHE
«OOmuit  puznuecknii npakTukym» (B 6-TM 4actax), 4yacth 5 «Onrukay (A
cTyeHToB HanpasieHuss noarotoBku 03.03.02 dwusuka) / Coct. E.M. XapueHko,
A.B. Yanenko — Jlyrauck: U3n-so JII'Y um. B. ansa, 2022. — 60 c. Per.Ne 0712 ot
11.02.2022 r.

9. Mertoandeckne ykKazaHusg K Ja0OpaTOpHBIM paboTaM MO JUCITUILINHE
«OO0muit Gpuznueckuili mpakTUKym» (B 6-TH 4acTsx), 4acTh 6. «Pusuka atomay (mis
cTyneHToB Hampasienus moarotoBku 03.03.02 dwusuka) / Coct. E.U. Xapuenko,
C.A. KameneB — Jlyranck: U3n-go JII'Y um. B. Hans, 2022. — 25 c.

10. Meronuueckue yka3aHHs K CaMOCTOSITENIbBHOW paboTe MO JAUCIUIUIMHE
«®wuzukay / Coct. E.YO. JIenmrBan, A.B. Yanenko. — JIyranck: U3a-so JII'Y um. B.
Hans, 2023 — 90 c.

11. Meroauyeckue yka3zaHus K MPAKTHUECKUM 3aHATUSM 110 JAUCIHILIAHE
«Duzuka» (B 2-x yacTax), yacTh | «Mexanuka. MonekymnsipHas ¢usuka» / Cocr.:
C.A. Kamenes, B.A. I'peuxa. — JIyranck: U3a-so JII'Y um. B. [Jang, 2020. — 188 c.

12. Meroauveckue ykKa3aHUS K TMPAKTHUYCCKUM 3aHATHSM 110 JHUCIHUILIAHE
«Duznkay (B 2-X 4acTsX), 4aCTh 2 «DNEKTPUUYECTBO U MarHeTusM. OnTruka. AToMHast
u saepHas ¢usukay / Coct.: C.A. Kamenes, B.A. I'peuka. — Jlyranck: U3g-so JII'Y
um. B. Jlans, 2021. — 194 c.

r) UuTepHeT-pecypcenl:

eMunucTepcTBO oOpa3zoBanus U Hayku Poccuiickoit ®enepanuu —
http://Muno6pHayku.pd/

eDenepanbHas ciyx0a 1Mo Haa3opy B cdepe 00pa3oBaHUS U HAYKH —
http://obrnadzor.gov.ru/

eMunuctepcTBo oOpa3oBanus u Hayku Jlyranckoit Hapognoit PecryOmuku —
https://minobr.su

eHaponnsrii coBet Jlyranckoit Hapomnoit PecyGimmku — https://nsinr.su

ellopran denepalibHbIX TOCYJAPCTBEHHBIX O00pPa30BaTENIbHBIX CTAHJIAPTOB
BBICIIIETO 0Opa3oBanus — http://fgosvo.ru

e DeepanbHbiil opTan «Poccuiickoe oopa3oBanue» — http://www.edu.ru/
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endopmarnmonnas cucremMa «EanmHoe okHO noctyma K 00pa3oBaTEIbHBIM
pecypcam» — http://window.edu.ru/

eDenepanbHblii  IEHTP HHPOPMAIMOHHO-00PA30BATEIbHBIX PECYpCOB —
http://fcior.edu.ru/

JJIeKTPOHHBIE OMOJIHOTEYHbIEC CHCTEMbI H PeCYPChI

¢ DJIEKTpOHHO-OMOMOTeUHass  cuctemMa  «KOHCYyJIbTaHT — CTyIOeHTa»  —
http://www.studentlibrary.ru/cgi—bin/mb4x

¢ DJIEKTPOHHO-OMOIMOTEUHAS cucrema «StudMed.ru» —
https://www.studmed.ru

e DJIeKTpOHHBIN Katanor HayuHo-texuudeckoit oubmmoreku FOPTTIY (HIIN) —
https://libweb.srspu.ru/MegaProWeb/\Web

e O0pasoBarenpHas wiatdgopma KOpaiit — https://urait.ru/register

eHayunas DIIEKTPOHHAS oubsmoTeka eLibrary —
https://www.elibrary.ru/defaultx.asp

NudopmanuoHHblid pecypc OM0JIHOTEKH 00pa30BaTe/IbHOM OPraHU3aluu
eHayunas 6ubnuorexa umenu A. H. Konsesa — http://biblio.dahluniver.ru/

7. MarepuajibHO-TEXHHYECKOe M NPOrpaMMHOe  olOecredeHue

TUCIHUANIIMHBI

OcBoeHue ANCHUITIIINHBI «Dusukay npeamnoaracr HUCIIOJIB30BaHUC
aKaJeMHYECKUX ayJUTOpUil U ydeOHbIX JabdopaTOpuil, COOTBETCTBYIOLIUX
JEUCTBYIOIIMM CAHUTAPHBIM U MPOTUBOIIOKAPHBIM IIPABUJIAM U HOPMaM.

[Ipouee: pabouee MecTo MpenojaBaTels, OCHAIIEHHOE KOMIBIOTEPOM C
noctynoM B MIHTEpHET.
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IIporpamMHoe obecneueHne:

DYyHKIUOHATBHOE
HA3HAYeHHe

BbecniaTHoe
NMPorpaMMHoe
ob0ecrneueHue

CcbLIKH

OducHbIi TakeT

Libre Office 6.3.1

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

OHepaHI/IOHHa}I cucrema

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

ITouToBBIN KIIMEHT

Mozilla Thunderbird

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

dailn-MeHeKep

Far Manager

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

ApxuBarop

7Zip

http://www.7—zip.org/

I'padmgeckwuii penakrop

GIMP (GNU Image

http://www.gimp.org/

Manipulation http://gimp.ru/viewpage.php?page_id=8
Program) http://ru.wikipedia.org/wiki/GIMP
Penakrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynauoruieiiep VLC http://www.videolan.org/vic/

15



https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/

8. OueHo4HbIe cpeacTBa MO JUCHMUILTIMHE

IHacnoopr
OLICHOYHBIX CPEACTB 0 Y4eOHOM IMCHHUILINHE
«Du3uKay
[lepeuenr KoMmeTEHIMH (SJIEMEHTOB KOMIIETEHIUH), (HOPMHUPYEMBIX B
pe3yJibTaTe OCBOCHUS YU€OHOW JUCHUILIUHBI (MOYJISI) I MIPAKTUKH

HNuaaukatopsl Sramsi
Ne Kon DopMyITHpPOBKA JIOCTHKEHUM Kontponupyemsie TeMBI T —
. KOHTPOJIHMPYEMOH | KOHTPOJIUPYEMOW | KOMIIETCHIINU Sr[o y4eOHOM AMCIUIIIHHBL, (cemectp
KOMIIETCHIIUU KOMITETCHIINU peanuzyemont MPAaKTUKU
U3y4EHUs)
JUCITUTITIHE )

1 | OIIK-1. Crocoben pemars | OIIK-1.1, Tema 1. Mexanuka. 2
WH)XCHEPHBIC OIIK-1.5. Tema 2. Mexanuka 2
3a/1a4ydl B JKUJIKOCTEN M Ta30B.
npohecCHoHaTbHON Tema 3. Konebanust u 2
JESITETHHOCTH C BOJIHBIL.

HCIIOJIb30BaHUCM Tema 4. OcHOBBI 2
METOZOB MOJIEKYJSIPHOHN (DU3HUKH 1
C€CTCCTBCHHBIX HAYK, TEPMOAMHAMUKH.
MaTeMaTH4YECKOro Tema 5. DyeKTPHUECTRO. 3
aHanu3a u Tema 6. Marnetusm. 3
MOACTUPOBAHUSA Tema 7. OnTrka. 3
KganroBas npupona
W3IIydEHHUS.
Tema 8. Atomuas 3
siepHas u3MKa.
IToxa3aTenu n KPpUTEPHUH OLICHUBAHUA KOMHeTeHHHﬁ, OInuCaHMe IIKAJ
OLICHUBaHUMA
No Kon Kontponupyemble HanmeHnoBanue
i KOHTPOJIMPYEMOI IlepeueHb MIaHUPYEMBbIX PE3yIbTATOB TEMbI Y4eOHOM OLIEHOYHOTO
KOMIIETECHIINH JUCTIUTUIMHBI cpeacTBa
1. | OIIK-1 3HaTh: OCHOBHBIE (usnyeckue sBieHus, | Tembl 1-8 Bonpocst
WJEU ¥ NPUHLMIIBL, COCTABIISIOIINE OCHOBBI 9K3aMEHALMOHHBIX
OIIK-1.1 COBpeMEHHON (U3UKH; 3aKOHBI (PU3UKH U pabor,
OIIK-1.5 IPAHUIBI WX IPUMEHUMOCTH; OCHOBHBIE KOHTPOJIbHBIE
(u3nUecKue BEJIMYMHBI M KOHCTAHTBI, MX paboThI.

ofpeJiesIeHNe, CMBICT, CITOCOOBI ¥ €MHULIBI
WX W3MEpEeHUs; Ha3HA4YeHHe W TPUHIIUTIBI
IEeNCTBUA BaKHEHIITNX (hm3ugecKux
nprudOpoB.

YMeTb: NpUMEHSTh (U3NUECKHE 3aKOHBI;
TPAaKTOBaTh CyTh (HU3MUYECKHUX SIBJICHUH,
BEJIMYHMH u TIOHSITHIA; BBIpAXaTh
¢usnueckue BenuuuHbl B cucteme CU;
paborartb c 11a60paTOPHBIM
000pyIOBaHMEM; HCIIOJIB30BaTh METOAMKU
¢usnueckux u3MepeHHiH u  00pabOoTKH
IKCTIEPUMEHTAIILHBIX JIaHHBIX.

Bianers: HaBBIKAMU MIPUMEHEHUS
OCHOBHBIX OOIIE(PU3NYECKUX 3aKOHOB U
MPUHITAIIOB,  METOAOJIOTHEH  peIeHHS

3aJa4 W3 PA3IUYHBIX Pa3JiesioB oluier
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¢busukm; METOIaMH ¢bu3mKo-
MaTeMaTUYeCKOro aHallk3a ISl PEeLICHHS
€CTECTBEHHOHAYYHBIX 3ama4y u
(bu3ngeckoro MOZCIHPOBAHUS B
UHXECHEPHON NPaKTUKE; HaBBIKAMU
00paboTKn u HWHTEPIPETUPOBAHUS
PE3YJIbTaTOB SKCIIEPHUMEHTA.

D oH/IbI OIIEHOYHBIX CPEICTB MO AucHuIInHe «Puznka
Bonpocsbl kK KOHTPOJBLHBIM padoTam:
TecTnl
2 cemecmp

l. MaTepI/IaJII)HaH TOYKa ABHMXKXCTCA BAOJBb OCH 0)(, 3dBUCHUMOCTb KOOPAWHATHI X OT

BpemeHH t umeeT BUA X =3+ 2t +05t°. OnpenenuTh 3HAYEHHUE CKOPOCTH TOYKHU B

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

2. 3a 3 cekyHAbl CKOPOCTh PaBHOMEPHO BbIpocia ¢ 3 km/4 a0 39 km/4. Onpenenursb
YCKOpEHHE.
A) 12 km/u?; B) 3,33 m/c?; B) 12 m/c?;, T) 0,3 m/c2.

3. OnpeaenuTs yrioByl CKOPOCTh TOUKHA PaBHOMEPHO BpalIalOLIECHCs CO CKOPOCTHIO
v=0,5 m/c o okpyxxkHOCTH paguyca R=25 cm.
A) 0,5 pan/c; B)2pan/c; B) 0,02 pag/c; I') 5 pan/c.

4. Ha marepuanbHyl0 TOUYKY JEHCTBYIOT JBE B3aUMHO TMEPIICHAUKYJISPHBIC CUIIBI
0,3 H u 0,4 H. Pesynbrupytomias cuia IeWCTBHS paBHA...
A)0,1H; b)0,7H; B)0,5H; I)-0,1 H.

5. C xakoil CHJIOW HYKHO JIEWCTBOBATh HA TEJI0 MAacCOW M=3 Kr, 4TO Obl OHO
JBUTAJIOCH C TIOCTOSHHBIM yCKOpeHueM a=1,5 m/c??
A)9H; b)2H; B)0,5H; T)4,5H.

6. K npyxwune, pactsHyTodl Ha 3 cM npwioxeHa cwia 39 H. Hailtu x€cTKoCTb

[Py KUHBL.
A)1,3H; B)1300H; B)117H; T) 1,17 H.

7. Uemy paBHa KWHETUYECKAs SHEPTHs I1apa Maccou 4 Kr, 00JIaar0IIero UMITYJIbCOM
12 xr-m/c?
A) 36 JIx; b)24 Ix; B)18 Ix; TI')6 JIx.

8. HaiiTu MOMEHT MHEpIIMH MaTepHaTbHOM TOYKH ¢ Maccoil M=9 kr, yaanéHHON OT
OCH BpAILIEHUsI Ha paccTosiHUE =9 cM.
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A) 729 kr-m?; B) 81 kr-m?; B) 0,073 xr-m?;, T') 1 xr-Mm2.

9. MomeHT uHepuum Kojeca 5 kr-m? Kakoil MOMEHT CHI HPHIIOKEH K KOJIECY,
BpALIAIOIIEMYCS C YII0BEIM yckoperueM £=0,02 pan/c??

A)04Hwm, B)05H-m; B)0,004Hw™m; I')0,1 Hwm.

10. OmpenenuTs MOMEHT MMITYJIbCa Tela € MOMEHTOM HHEpUuM J=2 KIr-M?,
BPAIIAIOIIETOCS C YTIIOBOM CKOPOCTHIO =8 pajy/c.

A) 16 xr-m?/c; B) 4 xr-m?/c; B) 0,25 kr-m?/c; T) 1 kr-m?/c.

11. Ckonbko mosiekyn B 1000 mosib BemectBa?
A) 6,02:10%; B) 103 B) 6,02:10%; T') 100.

12. CkonbpKo KOJIMUYecTBa BemiecTBa B 32 rpamMmax kuciopojaa O,?
A) 0,001 monb; b) 2 monb; B) 32 mons; I') 1 Mosb.

13. Onpenenuts MoJsipHyT0 Maccy HoSOs.
A) 78:103 kr/monsb; B) 98-10° kr/mons; B) 98 kr/mons; I') 50-107 kr/Moisb.

14. Beipaszuts Temneparypy 27 °C B eqununax uzmepenus CU.
A)273K; Bb)117°C; B)300K; I')27°C.

15. Kak u3MeHUTCS AaBJICHHE HUCAIBHOrO Ta3a, HAXOASIIEroCs B TePMETHUYHOMN
eMKOoCTH npu nosieHnn temmepatypsl ¢ 300 K no 450 K?

A) Beipacret B 1,5 pa3a; b) monusurcs B 1,5 pasa;

B) Beipactet Ha 150 I[1a; T') monusurcs Ha 150 Ila.

16. Kak u3mMeHuTCSs AaBJiICHUE UICaTbHOTO T'a3a P YBETUYCHUH KOHIIEHTPAIIMH B 3
pasa U CHUKEHUN TEPMOJUHAMHUYECKON TEMIIEPATypPhI B 2 paza?

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

B) yBenuuurcs B 6 pa3; 1) ymensimres B 6 pas.

17. Kakas paboTa coBepIuaeTcs MaeaabHbIM Ta30M IIPH PACIIMPEHHH OT 2 M° 10 7 M°
u rioctosauaoM gasiieHun 100kI1a?
A) 500 x/Ix; B) 20 x/x; B) 50 mx/lx; I') 0,02 xJIx.

18. UneansHOMY ra3zy cooOnum KoaudecTBo TertoThl Q=5 kJ[k. Kak m3amenurcs
€ro BHYTPEHHSISI DHEPTHUS OH COBEPIIUT padoty A=3 k/[x?

A) yBenuunred Ha 2 k/Ix; bB) ymenbmutcs Ha 2 kJ[k;

B) yBennuurcs Ha 8 k/[x; I') ymenbmmtcs Ha 8 kJ[x.

19. OnpeaenuTs K.I.J. IPoIiecca, €CJIM ra3 MoJIyYus OT HarpeBaTelisi KOJIMYECTBO
temwnoThl 9 kK, a oxnaaurento nepenan 6 kJx.
A)1/4; b)2/3; B)1/2; T)1/3.
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20. KakoBa Temmneparypa oxiaautens npu uukie Kapuo, ecnu k.m.ja. mukina 0,2, a
temneparypa Harpesatena 400 K?
A)333K; Bb)80K; B)320K; I')480K.

3 cemecmp

1. Kak wu3MeHHTCA CHJIIa B3aUMOJCWUCTBUS JIBYX TOYEYHBIX 3apsgoB, €CIU
AIEKTPUYECKUN 3aps]l KaXJIO0ro YBEIWYUTh B 3 pa3a, OJHOBPEMEHHO YBEIMYUB
paccTosiHie MEXI1y HUMU B 3 pasza?

A) He u3menutcs; b) yBenuuutcs B 3 pasa;

B) ymensbmmuTcs B 3 paza; [') yBenuuurtcs B 9 pas.

2. KakoBa HamnpsoKeHHOCTh DJIEKTPHUYECKOTO TIOJIsS, ©CIM Ha TOYEYHBIM 3apsij
BesmmuuHbl 0,2 K gelicrByet cuita 100 H?
A) 20 B/m; B) 500 B/M; B) 0,002 B/m; T') 20 B.

3. UeMy paBeH MOTEHIIUAI 3JIEKTPUUECKOTO TOJISI B TOUKE, B KOTOPOU JIEKTPUUECKUI
3apsia BenmurHoM 0,03 Ko o6nagaet sneprueit 0,18 1x?
A)15B; b)0,054B; B)21B; I')6B.

4. HailTu 371€KTpOEMKOCTh JBYX KOHJIEHCATOPOB, EMKOCThIO 3 MK®D, COeIMHEHHBIX

ITOCJIEJOBATEIBHO.
A) 0,67 Mx®; b) 6 Mx®; B)3 mx®; I') 1,5 mxd.

5. HaliTu 2JIEKTPOEMKOCTh IBYX KOHJIEHCATOPOB, EMKOCTHIO 3 MK®P, COeIMHEHHBIX

napajuiesIbHO.
A) 3 Mx®; B) 1,5 Mmx®d; B) 6 mx®d; I') 0,67 mxD.

6. B ogHOpoaHOE snekTpuueckoe nojie ¢ HanpsbkeHHOcTh E=1800 B/mM momecTunu
JTADJICKTPUK C JUAJIEKTPUUYECKON MNPOHUIAEMOCThIO ¢=6. KakoBa Hanps:K€HHOCTH
IOJIS1 BHYTPU AUAJIEKTPUKA?

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

7. Kakoii 3apsij] JOJKEH MPONTH Yepe3 MoNepeyHoe CEUeHUE TPOBOIHMKA 3a |

MUHYTY, 4TOOBI TOK ObLT paBeH 60MKA ?
A) 10°Kim; B) 60-10°Km; B) 10° K, T)3,6:10° Ku.

8. Kaxoit Tok moreuet uepes pezuctop conporupieanem R=2500 Om nipu paszHocTu
MMOTEHIMAJIOB Ha ero koHmax 10B?
A)250 A; B)250mMA; B)4wmA; T)4A.

9. Kakas sHeprus BelaesieTcsl B MPOBOJIHUKE ¢ conpoTuBiienneM 300 Om 3a
MOJIMUHYTHI NTpU npoTekaHuu Toka 200 MA?
A) 6 Ix; Bb) 1800 Ixx; B) 360 Ix; I')9 x/x.
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10. /IBa pe3ucropa, conpoTuBiieHreM 2 OM KaxK/blil, COEAMHEHBI MTapajlIeIbHO.

KakoBo conmpoTuBiIeHHE TAKOTO COCTUHEHUS ?
A)40M; b)10wm; B)2Owm; I')3 Owm.

11. DnexrpoH (3apaz -1,6:101°Ki) Bieren co ckopocTsio V=5 M/C B 0HOPOIHOE
MarauTHoe nojie B=300 MxT1 nepneHaAuKyJISpHO JIMHUSIM UHAYKIUH. ONpeaenuTh

3HAYCHUEC CUJIBI, HeﬁCTBYIOIHCﬁ Ha HpOTOH B MArHUuTHOM II0OJIC.
A)2410°H; B)2,4102H; B)2,410%H; T)0H.

12. Kak u3mMeHuTCs cuiia IeUCTBUS OJJHOPOAHOTO MATHUTHOTO TIOJIS HA 3JIEKTPOH,
€CJIM YTOJI MEXKTYy CKOPOCTBIO 3JIEKTPOHA M BEKTOPOM MAarHUTHOW MHIYKIIMH
n3MeHuThb oT 30° 10 90°?

A) yBenuuutes B 2 paza; b) ymenbmutes B 2 pasa;

B) yBenuuurcs B 3 paza; ') ymensimres B 3 pasa.

13. Onpeaenute BepHOE HampaBiieHHe cuiibl JIopeHiia i1t OTpUIaTEeIbLHOIO 3apsia.
—_—

v v v v
-q g -q g l_i EI E[ g
(®) = 05 [ e - -
- = -q -q
Fl FI
A b B I

14. Onpenenuth BEpHOE HANIPABJICHUE JIMHUNA WHIYKIIUA MAarHUTHOTO TTOJIS
MPSMOJIMHEUHOT'O ITPOBOJHUKA C TOKOM.

AT AT AT AT
—— = > = Sy =g NN E—
> B Bkj tJB B
= j,.%-.\\ P v
A ~——F ~—+— B ' T

15. Kak u3mMeHuTCSt MHIAYKIUS MarHUTHOTO TOJIS, CO3/1aBA€MOT0 OECKOHEYHO
JUTMHHBIM TTPOBOJIHUKOM, €CJTU CHITy TOKa YBEJIMYUTH B 1,5 pa3za, a TOuky
HAOJIOICHHS YJIATUTh HAa paccTosiHUE B 3 pasa Oosibiiee?

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

B) ne uamenurtcs; I') ymenbiuTces B 1,5 pasa.

16. Ecnu cuity TOoKa B ABYX MapajuieIbHbIX TPOBOJAX YBEIUYUTH BABOE, A
paccTosiHue MEeXI1y HUMU YMEHBIIUTH B 3 pa3a, TO CUJla UX B3aUMOACHCTBUAL. ..
A) yBenuuuted B 12 pa3; b) yBenuuurcs B 6 pa3s;

B) ymenbmutcs B 6 pa3; I') ymenbmutcs B 12 pas.

17. Tnockuii kKoHTYp miomansio S=200 cM? HAXOAUTCS B IIOCTOSHHOM OJHOPOIHOM
MarHuTHOM mnoJje ¢ uaaykuuet B=0,3 Tn tak, 4To TMHUM MarHUTHOW MHAYKIUU
MPOHU3BIBAIOT ILJIOIIA/Ib MO yTriioM 60° kK HOpManu KoHTypa. OnpeaenuTh NOTOK
MAarHUuTHOW UHIYKIIUU YEPE3 KOHTYP.
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A) 0,03 B6; B)0,3B6; B)30B6; I')3 mB6.

18. Kak n3MeHUTCS NOTOK MarHUTHOM MHAYKIMHU Yepe3 KPYIJIbII TUIOCKUI KOHTYD,
€CJIM MArHUTHAsA MHIYKIUS YMEHbIIUTCS B 3 paza?

A) yBenmmuntes B 3 pasa); b) ymenwmmres B 1,5 pas;

B) ymenpmutcs B 9 pa3; I') ymenbmuTcs B 3 pasa.

19. MarHuTHBII NOTOK Yepe3 MPOBOISAIINI KOHTYP U3MEHSIETCS] pABHOMEPHO TaK, 4TO
3a 5 MuHyT Bo3poc ¢ 0 B6 1o 10 B6. Onpenenuts 3/1C B KOHTYpeE.
A)0,5B; b)2B; B)0,03B; I')50B.

20. ITpoBoasIas paMKa IIOMAAb0 S=9 cM? Bpamaercs ¢ yriaoBoi cKOpocTbio =6
¢! B oqOopomHOM MarauTHOM moje ¢ B=0,45 Tn. Onpenenurs MaKCUMAIbHOE
3HaueHue J/]C B pamke.

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

21. KakoBa u31y4areasHocTh R abconoTHO uepHoro Tena npu remmneparype 20 °C?
A) 9 MB1/™M?; B)418 Br/™M?%;, B) 1,7-10° Br/m?;, TN) 1 MxBt/Mm2.

22. Kak u3BMEHUTCS U3ITy4aTEIbHOCTh a0COMIOTHO YEPHOTO TENa, €CIIM TEMIIEpaTypa ¢
300 K yBenunumiiace Ha 300 K?

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

B) yBenuuurcs B 16 pa3; ') He usmeHuTcs

23. KakoBa jiymmHa BOJTHBI, HA KOTOPYIO MPUXOIUTCS MAKCUMYM SHEPTHUU W3JTy4CHHS
a0OCOJIFOTHO YEpHOTO TeJa Mpu Temreparype 36,6 °C?
A) 9,37 mxMm; B) 79,23 mxm; B) 0,63 mxMm; I') 0,48 MM,

24. OnpenenuTs Maccy GOTOHA UTYYCHHS C JTTMHOW BOJTHBI 550 HM.
A)9,1:10% xr; B) 1,67-10% xr; B)4,02:10% xr; T) 6,67-107" kr.

25. KakoBa paboTa BIX0Ja 3JIEKTPOHOB M3 MeTasuia, eciii GoTodpdeKT HaunHACTCS
TIpU 9acToTe nanydenus 5,28-10 I'u u Beime?
A)3,5-10 JIx; B)1,6:10° Ix; B)4,0-10%° JIx; T')4,7-107° .

26. CormacHo moctynaram bopa, OIpemenuTh MOMEHT HMIYJIbCA DJICKTPOHA Ha
cranuoHapHoi opoure ¢ N=3. [locrosnnas [Tnanka 7=1,05-10"%* Ix-c.
A) 3,15-103 JIxx-c; B)1,05-1034 JIxx-c; B)2,1-103 JIxx-c; T)4,2-103 Ix-c.

27. SAnpo 4Be’ umeer. ..
A) 4 nelitpona u 7 npotoHoB; b) 4 HeliTpoHa u 3 MpOTOHA;
B) 4 npotona u 7 HeittponoB; [') 4 npoTtoHa u 3 HEUTpOHA.

28. Yemy paBHO cpe/iHEE BpEeMsl KU3HHU T PAIUOAKTUBHOTO sJIpa, €CJIM MOCTOSIHHAS

paZiMOaKTUBHOIO pacnana pasHa 1 ul?
A)0,28-103¢; B)60c; B)3600c; Il c.
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29. Kak u3MeHHUTCSl aKTUBHOCTb M30TOMNA C OCTOSIHHOW Paini0aKTUBHOIO pacnaaa
A=1 mun! 3a Bpems t=41,6 ¢?

A) yMeHbIIUTCS TOYTH 110 HyJs; B) ymenbmmtes B 1,4 pasa;

B) ymenbmmutes B 1,17-108 paza; I') ymensimmTes B 2 pasa.

30. B pesynbrare spepHoii peakmum 7N*+,He*—X+H! obpasosanocs sapo X.
CKOJIBKO HYKJIOHOB BXOJUT B COCTaB spa X?

A)17; B)8; B)9; T)0.

KpuTtepun u mkasna oneHMBaHUs 10 OLEHOYHOMY cpeacTBY «TecTbI»

[IIxana OIIEHUBaHUSA Kputepuii onieHuBanus
(nHTEpBAN OAIITOB)
5 KonrtponbHas paboTa BBIIIOTHEHA Ha BEICOKOM YPOBHE (TIpaBHIIBHBIE
otBeThl anbl Ha 90-100% Bompocor/3anay)
4 KonTtponbHas paboTa BHIIIONHEHA HA CPEeTHEM YPOBHE (ITPaBUIIbHBIC
OTBeTHI IaHbl Ha 75-89% Bompocos/3amay)
3 KontponbHas paboTa BBIITOTHEHA HA HU3KOM YPOBHE (TIPaBUIIbHBIE OTBETHI
nanbl Ha 50-74% Bonpocos/3anay)
2 KontponbHas paboTa BBIMOTHEHA HA HEYIOBJICTBOPUTEILHOM YPOBHE
(mpaBWIIbHBIE OTBETHI TaHBI MeHee deM Ha 50%)

OueHouHbIe cpeaCTBA ISl IPOMEKYTOUYHOM aTTecTalnu (IK3aMeH)
Teopernueckue BONpPOCHI
2 cemecmp

. Cucrtema otrcuera. Tpaekropus. ITyTe. [lepemerenue.
. CkopocTts. YckopeHnue. TaHreHIMalbHOe 1 HOPMAJIBHOE YCKOPEHHE.
. Kunemaruka u xapakTepUCTHKU BPAIIATEILHOTO JABUKEHUS .
. 3akonsl Herorona. Cuna. Ummynesce. Macca.
. Cunel B ipupoje. Buabl B3auMoneicTBusl.
. 3aKOH COXPAaHEHUS UMITYJIbCA.
. JIBIJKEeHME Tena epeMEHHON MacChl.
. KoncepBaTtunbie cuiibl. PaGoTta. MoIHOCTD.
. Kunetnueckas sneprus. [loTeHmanbHas sHeprus.
10. 3akoH coxpaHEHUsI YHEPTUH.
11. IlenTp Macc. JIBUKeHHUE LIEHTPa MacC TBEPJIOTrO Tela.
12. Moment unepruu. Teopema IlITeitnepa.
13. Kunerudeckas sHEpPTUS BpaIlEHUS.
14. MomeHT cuibl. MOMEHT UMITYJIbCA.
15. Pabota npu Bpamenuu tena. OCHOBHOE YpaBHEHHE TMHAMUKHU
BpaIllaTeJIbHOTO IBUKEHUS.
16. 3akoH coxpaHEeHUsI MOMEHTa UMITYJIbCA.
17. IIpeoOpazopanus ['anunes. [Toctynarer CTO.
18. IIpeobpazopanus Jlopenna. Crnenctus u3 npeodpazoBanuii JIopeHia.

O©oOo~NO U, WDN -
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19. HenHepripanbHble CUCTEMBI OTCUETA.

20. KonebarenbHblii miporiecc. ['apMoHndeckue kojieOanus. Y paBHEHUE
rapMOHMYECKHUX KoJieOaHUi. XapaKTepUCTUKU KOJIeOaHUH.

21. YpaBHeHHE 3aTyXarolIMUX KOJICOAHHUH U €ro pelIeHue.

22. YpaBHEHHE BbIHYKICHHBIX KOJIeOaHUH U ero perieHue. Pesonanc.

23. llpy>xuHHbIi MasTHUK. PU3NYECKUN MasTHUK. MaTeMaTH4eCcK1il MasiTHUK.

24. CnoxxeHre TapMOHHYECKHUX KOJIeOaHUH.

25. MexaHnveckre BOJIHBL. YpaBHEHHE OeryIiedl BOJHBL. AMIUIMTY/A, 4acTOTa,
JUTMHA BOJHBI, (Da30Basi CKOPOCTH BOJIHBL. BoTHOBOE ypaBHEHME.

26. [Tpunuun cyneprio3uiuu BosiH. Untepdepenims BoH. CTosiune BOJTHBI.

2. 3BykoBbie BoJiHBL. Dddekrt Horepa. Yinbrpa3syk. MHbpa3Byk.

28. Cuna Apxumena. Y cioBue IyIaBaHus Tell.

29. YpaBHEeHUE HEPa3pbhIBHOCTU CTpyU. YpaBHeHue bepHymmu. JlamunapHoe u
TypOysneHnTHoe TeueHue. Yucno Pelinomnbca.

30. OcHOBHBIC TIOJIOKEHUSI MOJICKYJIsIpHO-KUHEeTH4Yeckoi Teopun (MKT).
OCHOBHBIE OHATHS U ONPEIETECHUS MOJIEKYJIAPHON (PU3HKHU.

31. Uneanprpiii Ta3. CBoWCTBa UACATBHOTO Taza. TepMOIMHAMHYCCKHEC
napameTpbl COCTOSHHS.

32. OcnoBrnoe ypaBHenue MKT (YpaBuenne Knaysuyca). VYpaBHeHue
COCTOSIHUS UjealibHOTO ra3a (YpaBuenue MenaeneeBa-Knaneiipona).

33. M3omporiecchl, 3aKOHBI H30MPOIIECCOB. p-V AHarpaMMbl H30MPOIIECCOB.

34. YpaBuenue Bau-nep-Baanbca. [lonpaBku ypaBHenust Ban-nep-Baanbca u
ux ¢uznueckuii cmbicia. M3otepmbl Ban-nep-Baansca.

35. Pactipennennenne MakcBemia. XapakTepHble CKOPOCTH paclpeeIeHus
Makcsenna.

36. Pactipenenenue bonsiimana. bapomerpuueckas ¢popmyia.

37. SIBnenuss mepeHoca B TEPMOJAMHAMHYECKH HEPABHOBECHBIX CHCTEMax.
TemmonpoBoanocTs. uddysus. Ba3kocTs.

38.Uucno  cremeHeil  cBOOOABI  MOJEKyJdbl. BHYTpeHHSsT  dHeprus
TEPMOJIMHAMHYECKOW CUCTEMBI. 3aKOH PaBHOPACHIPEEICHUS SHEPIHH MO CTENEHIM
CBOOO/IEI.

39. Pabora, coBepraemasi CUCTEMO Tpu W3MeHeHHH oObema. OmpenerncHue
paboThI, COBEpIIAEMON TEPMOAMHAMUYECKON CUCTEMOM MPHU U30IMPOIEeCCaXx.

40. IlepBoe Hauano TepMoauHamuku. CHeACTBUS W3 TMEPBOTO Hayaia
TEPMOJMHAMUKH. MI3MeHEeHnEe BHYTPEHHEN SJHEPTUM ITPU U30IPOLIECCAX.

41. Konu4ecTBO TEIIOTHL. AMa0aTUYECKU TpoIecc. YpaBHEHHE aauadaThl.
P-V nuarpamma annabaTudeckoro mpoiecca.

42. TenaoeMKOCTb. YpaBHeHue Maiiepa. [Toka3zarenp annadaThl
(ko3¢ dunment [lyaccona).

43. TlomutponHbIiA TIpoliecc. Y paBHEHUS MOJIUTPOIIBI, TTOKA3aTeb MOJUTPOIIHI.
[Toka3zaTesb MOAUTPONBI ISl H30IPOLECCOB.

44. TennoBas mamuHa. Kpyroele mporneccel: p-V amarpamma, pabota mpu
kpyrosom npouecce, KITJI.

45. lluxkn Kapuo: p-V nauarpamma, omucanue mpoieccoB 1umkia, KIII.
Teopema Kapho.

23



46. TepmonnHamuyeckoe  ompezaeneHue  sHTponuu.  CraTuctuyeckoe
ornpenaeneHue SHTponuu. OCHOBHBIE CBOMCTBA HTPOIIUU.

47. I3MeHeHue  SHTpPONIMM  NOpH  M30mpoueccax.  Bropoe  Havao
TepMoarHaMHUKHU. CIeACTBUS U3 BTOPOrO Havajaa TEPMOJUHAMUKH.

3 cemecmp

1. DnexTpuyeckuil 3aps U 3aKOH ero coxpaHeHus. 3akoH Kysona.

2. DnekTpuyeckoe nose. HanpsmkeHHOCTh 3IeKTPUYECKOTO MOJIsL.

3. Teopema l'aycca u €€ mprMeHEHHUE.

4. PaboTa nipu niepeMeNieHrH 3aps/ia B JIEKTPUUECKOM II0JIE.

5. Hupkynsuus Bektopa E.

6. [ToTeHuman u pa3HOCTh MOTEHIIMAJIOB. DKBUIIOTEHIIMATIbHBIE TOBEPXHOCTH.

7. CBsI3b MEX/ly HaNPsDKEHHOCTBIO U TOTEHIMATIOM.

8. JIM3NIEeKTPpUKY 1 IPOBOJHUKHU B 3JIEKTPHUECKOM TI0JIE.

9. BekTop >7eKTPHUECKOTO CMEIICHUS.

10. Drrextpoemrocth. Kornencarop. CoeqHeHNE KOHIEHCATOPOB.

11. DHeprust 3apsHKEHHOTO KOHJIEHCATOpa. DHEPIHsl AJICKTPUUECKOTO MOJIs.

12. TlocTosiHubI  dnekTpuueckuii Tok. Cuma TOKa, TIUIOTHOCTh — TOKA.
Conpotusinenue. dnekrpoasrxkyias cuia (31C).

13. 3axon Oma 7151 ydacTKa U MOJTHOM IIETTH.

14. 3akon [Ixoyns-Jlenna.

15. Pa3BerBienHble aekrpuueckue nenu. [Ipasuna Kupxroda.

16. MarautHoe mosie. MarHuTHasi WHAYKIUS ¥ HanpsHKEHHOCTh MAarHUTHOTO
TOJISL.

17. 3akon buo-Casapa-Jlamnaca u ero npuMeHeHHe.

18. B3aumoeicTBrE TOKOB. 3aKOH AMIIepa.

19. Dnexrpudeckas yactuiia B MaruutHoM nose. Cuna JlopeHna.

20. CunoBble TMHUU MarHuTHOTO Toist. [upkymsiims Bekropo B 1 H. Teopema
O TIOJTHOM TOKE.

21. MaruauTHbI# ToTOK. PaboTa o nepeMenieHnio Toka B MAarHUTHOM TIOJTE.

22. SIBnenue snekTpoMarHuTHOM MHAYKIHMK. 3akoH Dapanes. Bpamenne
paMKy B MarHUTHOM TIOJIE.

23. SIBnenne caMOMHIYKIIMU. IHIyKTUBHOCTH KOHTYpA.

24 VI3aMeHeHue TOKa MPU 3aMbIKAHUU LENHU U Pa3MbIKaHUH LIETIH.

25. DHeprusi MAarHUTHOTO TIOJIsI. DHEPTUs KOHTYPa C TOKOM.

26. Konebatenbupiii  KOHTYp. CBOOOAHBIC SJIEKTPOMATHUTHBIE KOJICOAHMUS.
®opmyna Tomcona.

27. 3aTyxarolye 1 BEIHYKICHHbIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUSI.
JudbdepennnansHoe ypaBHEHUE KOJICOAHUI U €T0 pelieHuE.

28. Tlepemennslii ToK. 3akoH Oma 1 IEpeMEHHOTO TOKa. MOIITHOCTh
NEPEMEHHOr0 ToKa. BEeKTOpHbIE TuarpamMmal.

29. OCHOBHBIE 3aKOHBI TeoMeTpuueckoi ontuku. [Ipunimn depma.

30. ®opmyna ToHkoW JMH3BL. [locTpoeHue H300pakeHHUH B TOHKUX JIMH3AX.
dokyc, (OKyCHOE pacCTOSIHUE, ONTUYECKAs! CHJIA.

31. Unrepdepennus cera. Judpakums cera. [Ipumepsi.
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32. Ionspuzanus ceera. 3akoH Maioca. 3akoH bproctepa.

33. [lornomienue creta. 3akoH byrepa.

34. IlpencraBneHue cBeTa Kak MEKTPOMArHUTHOW BOJTHBI.

35. TemoBoe U3NMyUeHUE U €ro XapakTepucTUku. 3akoH Kupxroda.

36. A6comotHo yepHoe Teno. Dopmyna Penes-/xunca.

37. 3akonsl cMenienus Buna. 3akon Credana-bonbiimana.

38. ®opmymna [Tnanka. @OTOHEI.

39. JlaBnenne ceeta. ®oTodrpdexr. YpaBuenue dhortodrddexra.

40. Dddext KommroHa.

41. Sinepnass moxens aroma. Iloctymaret bopa. Atom Bomopona W
BOJIOPOJIONI0I00HBIE aTOMBI 110 bopy.

42. Bonnbl ne bpoiinsa. CooTHoIIeHHE HEONPEACICHHOCTEH.

43. BonnoBas ¢yukius. Ypasaenue llIpenunrepa.

44. AtoM BofopoJa B KBaHTOBOM MexaHuke. KBaHToBble uncia. @epMUOHBI U
0030Hbl1. [Ipunuun [Taymm. Ilepuoauueckas cucrema snemMeHTOB MeHemneesa.

45. CocTaB ¥ XapaKTEpUCTUKHU aTOMHOTO SApA.

46. JlehexT Macchl ¥ SHEPTHUS CBS3U AApa. DHEPTETUKA SAICPHBIX PEaKIU.

47. PamuoakTUBHOCTh. 3aKOH paJMOAKTUBHOIO pacnaga. AKTUBHOCTb.

48. SImepHble peaknuu: o-pacra, B-pacna, y-u3nydeHue. [IpaBuma cMemeHus.
Hevirpuno

49. Peakuuu JieNieHHs ¥ CHHTE3a aTOMHBIX sifiep. SIAepHbIe peakiuu Moy
JIEVUCTBUEM HEUTPOHOB. LlenHbIe peakuuu.

IIpakTH4eckue 3a1aHUus
2 cemecmp

3agaua 1. J[BuskeHUE MaTepUaabHOM TOYKM 3aJaHO ypaBHEHHMEM X=At+Bt?,
rae A=4 m/c? B=-0,05 m/c?. OnpenennTs MOMEHT BPEMEHH, B KOTOPBIHA CKOPOCTH
TOYKH paBHa HYJt0. HaliTH B 3TOT MOMEHT BpeMEHHU KOOPJIMHATY M YCKOPEHHE.

3agaua 2. MatepuanbHas Touka Bpamiaercss Ha pacctossHud =20 cM BOKpYT
HENOABMAKHON ocu 1o 3akoHy @=A+Bt+Ct’, rme A=3pax, B=-1pan/c’
C=0,1pan/c®. B wmoment Bpemenun t=10c omnpenennuTh TAHTEHLMAIBLHOE d,
HOPMAJILHOE @ ¥ TIOJTHOE @ YCKOPEHHSI TOUKH.

3anaua 3. Ha tmagkom crone nexxut Opycok maccoit m=4 kxr. K Opycky
MPUBSI3aHBI J[Ba IIHYPa, MEPEKUHYTHIE Yepe3 HEMOABUKHBIC OJIOKH, MPUKPEIIIEHHBIC
K MPOTUBOTIONOKHBIM KpasiM cTojia. K KOHIIaM NIHYypOB TMOJBEIICHBI THPH, MAaCCh
KOTOpbIX Mi=1 kr u My=2 kr. HaliTu yckopeHue, ¢ KOTOPbIM ABUKETCS OpPyCOK, U
CHITY HATSDKEHUS KKIO0TO U3 NTHYPOB. Maccoii 6J10KOB M TpEHHUEM MPEeHEOpeUb.

3apava 4. MatepuanabHas TOYKa MacCOd M=3 K ABWKETCS IOJ JCHCTBHEM
HEKOTOpOoi cuibl F cormacuo ypasuenmio X=Ct?>+Dt3, rne C=2 m/c?, D=-0,1 m/c>.
Haiitu 3Hauenust 3Toi cuibl B MOMEHTHI Bpemenu t1=1c u 1,=2 c. Onpenenursb
MOMEHT BPEMEHH, KOT/Ia CHJjla paBHA HYJIIO.

3agaua 5. Opyue, )KECTKO 3aKPEIUICHHOE Ha JKEJIE3HOAOPOKHOMN Tutatdopme,
MIPOM3BOJUT BBICTPET BIIOJIb MOJIOTHA KEJIE3HON JTOPOTH MO yriioM ¢=60° K JTHHAA
ropu3onTta. Onpeaenuts ckopocth U oTkara miaTthopMbl, €Ciii CHapsl BBUIETACT CO
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ckopocThio v=600 m/c. Macca natdopmsl ¢ opyaueM U cHapsaamu M=15 T, macca
onHoro cHapsiiaa m=20 kr.

3anpaua 6. [llap maccoit m;=10 kr, ABMKYITUIHCS CO CKOPOCTHIO 01=4 M/C,
CTAJIKUBACTCSA C MIApOM Maccoi My=4 KT, CKOPOCTh V2 KOTOPOTOo paBHa 12 M/c.
Cuntas yaap npsiMbIM, HEYIIPYTHM, HAUTH CKOPOCTD # IIAPOB IMOCIIE yIapa B IBYX
ciydasix: 1) Mablif map HaroHsieT OOJIBIION MmIap, ABIKYIIUICS B TOM XKe
HANpaBJICHUY; 2) Mapbl IBUKYTCSI HABCTPEUY APYT IPYTY.

3agpaua 7. [Ing cxartusg HOpyKMHBI Ha X1=1 cM HyXHO NPWIOKUTh CHILY
F=10 H. Kakyto paboTy Hy>KHO COBEpIIIHTb, YTOOBI CXKaTh MPYKUHY Ha X,=10 cm?

3agaya 8. Onpenenuts TUHEHHYIO CKOPOCTh U IIEHTpa LIapa, CKaTHUBILErOCs
0e3 CKOJIbKEHHS TI0 HAKIIOHHOM TJIOCKOCTH BBICOTOM h=1 M.

3agaya 9. Touka coBeplaeT rapMoHudeckue kojeOanusa. Haubonbiee
CMEILEHUE Xmax TOUKH PaBHO 5 cM, HauOousplIasi CKOPOCTh Umax= 10 cMm/c. Haiitu
YTJIOBYIO YacCTOTYy @ KOJeOaHUN U MAKCUMAJIbHOE YCKOPEHUE Amax TOUKH.

3anpaua 10. I'py3uk maccoit m=400 r, moJBeIEHHbIN K MPYXKUHE, KOJeOneTcs
10 BEPTUKAIH ¢ iepruojioM 1=1 c. OnpenenuTs )KeCTKOCTh K My KUHBI.

3agaua 11. CkonbKO aTOMOB COAEPKUTCS B PTYTHU: 1) KOJMYECTBOM BEILIECTBA
v=0,2 momp; 2) maccorr m=1 r?

3agauya 12. Onpenenuth KOJIMYECTBO BEIIECTBA V BOJOPOJIA, 3AIMOJHSIONIETO
cocyz 06beMoM V=3 11, ecIth KOHIEHTpaUs MOJIEKYI ra3a B cocyae N=2 1018 m3,

3agaya 13. B 6amnone Haxoautcs ras npu temneparype 7:=400 K. Jlo xakoit
TeMnepatypsl 7> HaJl0 HAarpeTh ras, YToObI €ro JAaBJIECHUE YBEIUUYUIOCh B 1,5 pasza?

3anaua 14. bamwton Bmectumocthto V=201 3amojHeH a30TOM TIpH
temriepatype 7=400K. Korpma uacth raza u3pacxojoBayii, JaBJICHHE B OaJlJIOHE
nonusunoch Ha Ap=200 klla. OmpexenuTs Maccy M H3PACXOJAOBAHHOTO Tasa.
[Ipouecc cuuTarh H30TEPMUUYECKUM.

3agaya 15. Onpenenuth MJIOTHOCTh p BOASHOIO Mapa, HAaXOJSALIErocsl MOJ
napiieareM p=2,5 Ila u umeromero remneparypy 7=250 K.

3agauya 16. MneansHblil Ta3 coBepmaeT nuki KapHo mpu Temmeparypax
xonoaunbauKa 715,=290 K u Termoornatunka 7:=400 K. Bo ckonbko pa3 yBenuduTcs
KI1J] # umkna, ecim TeMIIepaTypa TEIIOOTAATYMKa Bo3pacTeT 10 11 =600K?

3apaua 17. a3, coepmarommii ki Kapho, otnan temmonpueMHuKy 75%
TEIUIOTHI, TOJYYEHHOM OT Termoornardyuka. Onpenenuts Ttemneparypy 1>
TEIUIONPUEMHIUKA, eCITi TeMieparypa Ternootnatanka 71=400 K.

3apaua 18. Tlpu kakoil TemmepaType CpelHss KMHETHYEcKas >Heprus <e,>
TIOCTYNATEIFHOTO IBUKEHHS MOJIEKYJIbI ra3a pasHa 4,14 10 2L[x?

3 cemecmp

3amava 1. 3apsaaer Q=1 mxKn um Q,=-1 MxKn Haxomsdrcs Ha paccTOSHUU
d=10 cm. OmpenenuTh HAMPSHKEHHOCTh £ U TIOTEHIMAT ¢ MOJIA B TOYKE, yIAICHHOM
Ha pacctossHue =10 cM OT mepBoro 3apsga W JSKaIled Ha JUHUW, TPOXOJIAIICH
Yyepe3 MEPBBIN 3apsil MePIEHANKYISIPHO HanmpaBiaeHuto oT Q1 k Q.

3apaua 2. Ha nByx OECKOHEUHBIX MapaUIeIbHBIX IJIOCKOCTSIX PaBHOMEPHO
pacrpesiefieHbl  3apaibl ¢ HOBEPXHOCTHBIMH IUIOTHOCTAMHM  01=0,2 MkKi/M? u
02=-0,3 MxKn/M?. Onipeie/uTh HANPSKEHHOCTD T10JIs MEXKIy U CHAPY KU IIOCKOCTEH.
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3amauya 3. /[Ba konmeHcaTopa 3ekTpoeMKOCTIMU C1=3 MKD u Cr=6 MkD
COEMHEHBI MapaienbHo U npucoenuHensl k 0atapee ¢ /IC =120 B. Onpenenutsb
3apsabel Q1 1 Q2 KOHAEHCATOPOB M pasHocTH oTeHnuaioB U; u Uy Mex Ty 0OKITaIoK.

3anaua 4. Tpu xonnencaropa emkocTsiMu C1=1 Mk®, C»=2 Mx® u C3=3 MKD
MOTYT OBITh COEOUHEHBI MapajuIebHO WM MOCHIeaoBaTeNbHO. B KakoMm ciydae
€MKOCTh OaTapeu KOHIEHCATOPOB OOJIbIIE U BO CKOJIBKO pa3?

3apaua 5. Cuna Toka B MPOBOJAHKMKE paBHOMEpHO HapacTaeT oT 1o=0 go 1=3 A
B TeueHue Bpemenu t=10 c. Onpeaenuts 3apsia Q, mpoleamii B mpoOBOAHUKE.

3anaua 6. Tpu pesuctopa conpotuieHussiMu R1=1 OM, R;=2 Om u R3=3 Om
MOTYT OBITh COEIMHEHbl MapaJJIeIbHO WM IOCJeA0BaTelibHO. B Kakom ciydae
COMPOTHUBJIEHUE OOJIBIIE U BO CKOJIBKO pa3?

3anaua 7. Cuia Toka B npoBoaHuKe conpoTuBieHueM R=100 Om paBHOMEpHO
HapactaeT oT lg=0 10 Inax=10 A B Teuenue Bpemenu t=30c. OnpeneauTsb
KOJIMYECTBO TEIIOTH Q, BBIIETMBIIIEECS 32 3TO BPEMs B IIPOBOJTHUKE.

3apaua 8. [lo mpoBoay, COrHYTOMYy B BHJAE KBajpaTa cO CTOpoHOH 60 cwM,
TE€YET MOCTOSTHHBIN TOK 3 A. HaliTh MHAYKIIMIO MAarHUTHOT'O TOJISI B LIEHTPE KBagparta.

3agaua 9. [lo 0OMOTKE OYEHb KOPOTKOW KATYIIKH paanycoM F=16 cM TedeT
Tok |=5A. Ckonbko BUTKOB N TMPOBOJIOKM HaMOTaHO Ha KaTylIIKy, €CJIu
HaIpsHKeHHOCTh H MarHuTHOrO 1moJist B ee neHTpe pasHa 800 A/m?

3anaua 10. /[Ba IIMHHBIX MapaIeNIbHBIX MPOBO/A HAXOMIATCS HA PACCTOSHHUU
r=5cm onuH oT npyroro. [lo nmpoBoaaM TEKyT B MPOTHUBOIMOJIOKHBIX HAPaBICHUSIX
onuHakoBbie TOkM 10 A kaxapiii. HaliTu Hanps>keHHOCTh MAarHUTHOTO TOJIST B TOYKE,
HAXOJIAIIEHCS HAa PACCTOSHUU 1=2 CM OT OJIHOTO U =3 CM OT JIpyroro mpoBo/ia.

Bagaua 11. Tlpsmoit nposon mmmHoi |1=10 cM, Mo KOTOpOMY Te4eT TOK
I=20 A, HaxomuMTCs B OJHOPOAHOM MarHuTHOM Tmojie ¢ umHAyKnuer B=0,01 Tm.
Haiitn yron a Mex 1y HalpaBJIEHUSIMHA BEKTOpA B U TOKa, €CJIK Ha IPOBOJL IEUCTBYET
cuna 10 mH.

3apaua 12. Beruucnute pagnyc R Ayrd OKpyXHOCTH, KOTOPYIO ONHCHIBACT
IPOTOH B MAarHUTHOM MoJie ¢ MHAyKuued B=15wmTn, ecam ckopocTh U MPOTOHA
paBHa 2 Mwm/c.

3apaya 13. B oapHopomHoM wMarHutHOM Tone ¢ wmHAyKiuer B=0,01 Tn
HAXOJIUTCS TPSAMOW MpoBOA JIMHON |=8 cM, pacmoyiokeHHBIN MePIeHAUKYISPHO
muHusM uHayknud. [To mpoBoay teuet Tok 1=2 A. [lox meiicTBuEM CUIT TTOJISI TIPOBOJT
NepeMECTHIICS Ha paccTosiHue S=5 cM. Haiitu paboty A cuit moJs.

3amaya 14. B oxpHopomHOM MarHuTHOM Tmoje ¢ uHaykiued B=0,35Tn
paBHOMepHO ¢ uactotod N=480 Munr? Bpamaercs pamka, coxepxkamas N=500
BUTKOB Iutomansio S=50 cM?. Och BpamleHHs JIEKHT B IUIOCKOCTH PAMKH H
MEPICHANKYJIIPHA JTUHUAM UHAYKIUH. OnpenenuTs MakcuManbayto DJIC uHIyKInn
Emax, BOSHUKAIOIIYIO B paMKe.

3agaua 15. B nenu men toxk 1=50 A. MUcTOUYHUK TOKAa MOKHO OTKJIIOYUTHL OT
1enu, He pa3peiBas ee. Onpenenuth cwry Toka uyepe3 1=0,01 ¢ mocnie oTkimoueHus ee
ot ucrounuka Toka. Conporusienue nenu R=20 Owm, ee nuayktuBaocTh L=0,l I'#.

3apaua 16. UunyktuBHocTs L katymku (0e3 cepmeunuka) paBHa 0,1 mIH.
[Tpu xakoii cune Toka | sneprust W marautHoro nosst pasaa 100 Mx/lx?

3agauya 17. KoneOGaTenbHbIiI KOHTYp COCTOMT M3 KaTyIIKH MHIYKTUBHOCTHIO
L=20 mkxI'n u kongeHcaropa snektpoemkoctbio C=80 HD.
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3amauya 18. MunyktuBHocth L komebGatenbHOro koHtypa paBHa 0,5 mI'H.
KaxoBa gomkHa ObITh 351eKTpOoeMKOCTh C KOHTYpa, YTOObI OH PE30HUPOBAI HA JITTUHY
BOTHBI A=300 M?

3agaya 19. [ToTtok sHepruM, U3IIydaeMblil U3 OKOIIIKA TIaBUILHON M€4YH, paBEH
34 Br. Onpenenuts Temneparypy 7 nedu, eciu IUIomans OTBEpCTrs S=6 cm?,

3agaya 20. MakcuMyM  CHEKTpPaJIbHOM  TUIOTHOCTH  DHEPreTHYECKOM
CBETUMOCTH 3BE€3[Ibl COOTBETCTBYET [JHHE BOJHBI A=550 HM. Omnpenenutsb
TEMIEPATypPy MOBEPXHOCTH 3BE3/IBI.

3agaua 21. Omnpenenuth paboTy BbIXOJAa A DIIEKTPOHOB U3 HATpUs, €CIU
KpacHas rpanuia gorodddexra 1o=500 HM.

3agaua 22. Ha mnoBepXHOCTh JIMTUS MaJaeT MOHOXPOMATUYECKHM CBET
(A=310 uM). YToOBI MpEKPaTUTh IMUCCHUIO YJICKTPOHOB, HYKHO IIPHIIOKUTD 3aICPIKH-
BaIOIIyI0 pa3HocTh noteHnuanos U He menee 1,7 B. Onpenenuts paboty Bbixoza A.

3apaua 23. Ha 1MHKOBYIO IJIACTUHKY MaJacT MOHOXPOMATHYECKUU CBET C
nuHOM BoTHBI A=220 HM. OnpeieIuTh MaKCUMaJIbHYI0 CKOPOCTh (POTOSIEKTPOHOB.

3agaua 24. OmnpenenuTh NIUHY BOJHBI A W Maccy m (OTOHA C DHEpruei
¢=1 M»1B.

3anpaua 25. JlaBiaenue p moHoxpoMatudeckoro ceeta (A=600 HM) Ha YepHYIO
MTOBEPXHOCTh, MEPIEHAUKYIISIPHYIO NagaronmM jiydam, paBHo 0,1 mklla. Onpenenutsb
upcio N GpoToHoB, magaromux 3a Bpems t=1 ¢ Ha MOBEpXHOCTH MIOMANB0 S=1 cMm?,

3agaya 26. BeruncnuTh ATUHY BOJHBI A, KOTOPYIO HUCITyCKaeT WoH renus He
IIpU MEPEXO0JIE CO BTOPOTO SHEPIETUYECKOr0 YpOBHS Ha nepBblil. Crnenarbh Takoil e
rojcuer A uona gurus Lit.

3apaua 27. Bprunciuth sHepruto (poTroHa, HCIYCKAaeMOTo TpH TEPexojie
3JIEKTPOHA B aTOME BOJIOPO/JIa C TPETHETO SHEPTETUYECKOT0 YPOBHS Ha NEPBBHIN.

3apaua 28. 3a Bpemsi t=1cCyT aKTHBHOCTh H30TONA YMEHBIIUIACH OT
A;=118 I'bx no A,=7,4 I'bk. OnipeaenuTs epuoa nmojaypacnana T, 3TOro HyKJIHIA.

3apaua 29. 3a kakoe Bpems 1 pacramaercss Y4 HayaldbHOTO KOJWUYECTBA SIIEP
PaMOAaKTUBHOTO U30TOMA, €CIIU TIEPHOJ] €To Tosrypacnana 71,=24 4?

3apaua 30. OnpenenuTs MOPSAKOBEIN HOMEp Z U MacCOBOE YUCIIO A YaCTHIIbI,

0003HaYeHHOI OYKBOW X, M SHEPTHUIO AJIEPHON PEAKIINH:

9Be + 21H — X + Ion.

+
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KpuTtepun n mkasna oneHMBaHUSA 10 OLIEHOYHOMY CPeICTBY

MPOMEKYTOUYHBbII KOHTPOJIb (IK3aMEH)

[ITxana oueHUBaHUS
(nHTEpBaN OAIIIOB)

Kputepuit onenuBanust

OoTIINYHO (5)

CryneHT riyOOKO W B TOJHOM 00BEME BIaAEET NPOrPAMMHBIM
MaTepuaioM. ['paMOTHO, HCUYEPIIBIBAIOLIE U JIOTUYHO €r0 M3J1araceT B
YCTHOM uii mucbMeHHOH opme. [Ipu 3TOM 3HaET PEKOMEHIOBAaHHYIO
JUTEPaATypy, NPOSIBISET TBOPUYECKHUM IIOIX0J B OTBETAX HA BOIIPOCHI U
NPaBUIBHO OOOCHOBBIBAET MPHHATHIC PEIICHUS, XOPOIIO BIAJEeT
YMEHHMSIMHU M HaBBIKAMU IIPH BBIIIOJHEHUH NIPAKTUYECKUX 3a]1a4.

xopo1o (4)

CryaeHT 3HaeT NporpaMMHBI MaTepuan, rpaMOTHO M IO CYTH
u3NlaraeT ero B YCTHOM WM NHUCbMEHHOW Qopme, momyckas
HE3HAYUTENIbHbIE HETOYHOCTH B  YTBEPXKJACHHUAX, TPAKTOBKax,
ONpPENENCHUsAX M KATEeroOpUsX WIM HE3HAYUTEIbHOE KOJUYECTBO
ommbok. [Ipu 3TOM BilazieeT HEOOXOMMBIMH YMEHUSMHU U HaBBIKAMHU
IIPU BBINOJHEHUHU TPAKTUYECKHUX 3a/1a4.

Y0BJIETBOPUTEIILHO

(3)

CryzeHT 3HaeT TOJIbKO OCHOBHOW ITPOrpaMMHBII MaTepual,
JIOTTYCKaeT HETOYHOCTH, HEJOCTaTOUHO YETKHE (POPMYIIUPOBKH,
HEIOCJIeI0BATEILHOCTh B OTBETAaX, U3JIara€MbIX B YCTHOM WIIH
nucbMeHHoU (opme. [Ipu 3TOM HEAOCTATOYHO BlaIeeT YMEHUSAMHU U
HaBBIKAMH MPU BBITTOJTHEHUH MPAKTUUYECKUX 3a7a4d. [JomyckaeT 10
30% ommnOOK B U3JIaraeMbIX OTBETAX.

HCYOOBJICTBOPUTCIBHO

@)

CTyneHT He 3HAeT 3HAYUTENbHON YacTH MPOTrpaMMHOTO Marepuala.
[Tpu 5TOM nIomMycKaeT MPUHIMIIKUAIbHBIC OMIMOKU B JOKa3aTelbCTBAX,
B TPAKTOBKE IOHSITUHA MU KAaTErOPUH, MPOSBISIET HU3KYIO KYJIbTYpY
3HAHWW, HE BIAACET OCHOBHBIMM YMEHMSMHM M HaBBIKAMHU IIPU
BBITIOJIHEHUH TpakTUUecKuxX 3anad. CTyIeHT OTKa3bIBaeTCsa OT
OTBETOB Ha JONOJHUTEIBHBIE BOIIPOCHI
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JInct n3MeHeHu U JOIOJIHEHUN

n/m

Bune! nononnenuii u
H3MEHEHUN

Jlata 1 HOMep MpPOTOKOJIA
3acemanms kadeapsl (kadenp),
Ha KOTOPOM OBLITH
PacCMOTPEHBI U 0JI00PCHBI
WU3MEHEHUS M JOTIOJTHEHHUSI

[oanwucs (¢ pacmmppoBKoOi)
3aBemyromiero kadempoit
(3aBemyronnx Kadeapamn)
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