[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO

NHdopmaumsa o Bnagenbue:
ol e o flerpor: MWHVCTEPCTBO|HAYKU 1 BBICIIIETO OBPA3OBAHHS
£l POCCUNCKOH OEJIEPALN

2025 14:43:33

YHukan bIA K/TOu:
2392282 9G4 971313 debf95bcf6e 16d5fea0 e MEPATTRBENQRY JaPCTBEHHOE GIO/DKETHOE 06pa3oBaTeNbHOE
VIPSK/ICHHE BBICIIETO 00pa30BaHUA
«CUOHPCKUH roCyJapCTBEHHBIN YHHBEPCHTET FE€OCHCTEM U TEXHOIOTHIA

MPOTPAMMA .
JIJISI TIPOBEJAEHUA BCTYIIUTEJBHBIX UCIIBITAHHAU B CI'YT'uT
O JUCIHUIIJIMHE ®U3HUKA

I[Tpencenarens npeaMeTHOH
SK3aMEHAIMOHHON KOMHUCCHHU g
_ /WL.H. Kapmanos /

1o dusmke W/

Vreepskaeno pemenunem Yyenoro Cosera CI'VIuT
IIPOTOKOJI OT « 14 » aneaps 2025 200a Ne 6/1




2

IosicHuTEIbHAA 3AIMMCKA
I[TporpamMma 3x3aMeHa 1o AUCHEILHHE «DH3MKay» TOTHOCTEI0 COOTBETCTEYET IPOrpaMMe CpelHel
obmeo6paszosaTensHoll mkone «Pusukarn (VII - XI knaccst ¢ cetkoif 2 + 2 + 3 4 B pegemo, VII - XI
KJIACCHI ¢ ceTKoH 2/3 -+ 4 4 B wenemo). [IporpaMMa colepKuT TEMBI TCOPETHYSCKHX BOIIPOCOB, Ipeaara-
eMBIX Ha SK3aMeHe. [IpuBeleHb IpHMephl THIIOBBIX 33184, IpeiaraeMbIX B K3aMeHAUMOHHEIX Orierax.
Jlaus! KpUTEpHH, TI0 KOTOPEIM BEICTABILIETCS OEHKA Ha SK3aMEHE.

Hporpamma

1. Mexanura

1. I Kunemamuxa

OTHOCHTENPHOCTE MEXAHHYECKOTO OBEDKEHHA, CKOPOCTE, YCKOPEHHE, IPAMOJIHHEHHOE paBHOMED-
HOE JIBIDKEHME, NPAMOJHHEHHOE PaBHOYCKOPEHHOE NBIDKCHHE, CBOOOAHOC NAaJeHHE, MBHKEHHE IO
OKPYKHOCTH C TIOCTOSHHOM 110 MOYJIIO CKOPOCTBIO, IEHTPOCTPEMHUTENIBHOE YCKOPEHHE.

1.2 Junamuxa

Muepuuansubic CHCTEMBI OTCYETA, IIepBBIi 3akoH HproToHA, MPHHIMI OTHOCHTECIEHOCTH Tanunes,
Macca TeJld, IUIOTHOCTE BElIECTBa, CHIIA, IPHHIMI CYTEPIO3HLIA CHII, BTOpoH 3akoH HeloTOHa, TpeTui
3axoH HproToHA, 3aKOH BCEMHPHOrC TATOTCHUS, CHIA THXKECTH, HEBECOMOCTB, CHNIA YIPYIOCTH, CHIA
TPEeHHUS, JaBICHHE.

1.3 Cmamuxa

MOMEHT CHIIBI, YCIIOBHS paBHOBECHS TBEPHOr0 Tejia, JaBICHHE XKHIOKOCTH, 3aKOH [Tackamna, 3aK0H
ApxuMesia, YCIOBHE IUIABAHUS TeNl, 3aKOHBI COXPAHEH¥s! B MEXAHVKE, HMITYIILC TENA, HMIYTEC CHCTCMBI
TeJ, 3aKOH COXpaHEHHA MMIyibca, pafora CHIIBI, MOIIHOCTH, KMHETHUYECKAs SHEPrHsd, NOTCHIHANbHAL
SHEPTH, 32K0H COXPAHEHHs] MEXaHHYECKOH SHEPTHH, IIPOCTHIE MEXaHH3MEL, KITJI mexanu3Ma.

1.4 Mexanuueckue xonebanus 1 0IHbL

TapMoHmyeckue KoneGaHust, aMIITUTy A a Konebanuil, mepuos koJyiebagnii, yacToTa KojieOanui, cBo-
GonHble KoneOanus, BHHYKICHHEIe KoNeOaHms, pe30Hane, IITHEA BOJIHEL, 3BYK.

2. Monexynapnan dusuxa. Tepmoounamura

2.1 Monexynsapnas Qusura

Kpucrammmyeckie 1 aMopdHble Tella, rashl, HIKOCTH, TCIUIOBOS JBIKCHHE aTOMOB H MOICKYIL
BeImecTBa, GPOYHOBCKOE NBHDKCHEE, Mub@y3us, B3anMOIEHCTBHE YACTHMI| BEINCCTBA, MICATBHBI ras,
CBS3b MEKAY HABICHHEM H CpelHeH KHHETHYecKOH SHEprueil MOCTYIATENBHOrO ABHXKEHHI MOJCKYI
MIeanbHOIO rasa, abCONOTHAI TEMIIEPATypa, CBA3b TEMIIEPATYPEI Ta3a CO CPelHed KHHeTHYECKOH SHEp-
rueit Monekyn, ypapsenue Knameiipona-Menjeneesa, H30NPOLECCH, HAaCHINCHHBIC H HCHACBHINCHHEIC
Tapkl, BIAXKHOCTH BO3AyXa, HCIIAPEHHE H KOHAEHCAUHNS, KUIICHHE XKHKOCTH, [JIABJICHHS I KPHCTAIIH3a-
TTHS.

2.2 Tepmodunamuxa

BHyTpeHHAs 3HEpris, TEMIOBOE PaBHOBECHE, TEIiolnepenada, KOJHYIECTBO TEINIOTHI, YACIBHAA
TeIIOEMKOCTE BEIECTBa, paboTa B TEPMOAMHAMHKE, TICPBbIA 3aKOH TePMOAMHAMUKH, BTOPOH 3aKOH Tep-
mouHamuky, KI1J] TerroBoi MANTHHEL

3. Dnexmpoounamuxa

3.1 Onexmpocmamura

DIeKTpH3alus TeN, B3aUMO/EHCTBHE 3apsfIoB, 1Ba BHIA IEKTPHYECKOTO 3apsfa, 3aKoH COXpaHe-
HHsI SJIEKTPHYECKOTO 3apsia, 3akoH KymoHa, jeficTByE 5K TPUICCKOTO 0711 Ha JNCKTPHICCKHE 3apANEL,
HAIPDKEHHOCTH DIEKTPHYESCKOro MOJA, OPHHLMI CYIEPIO3UIAM JIEKTPHHECKUX noJielf, TOTeHIHab-
HOCTDb EKTPOCTATHYECKOTO [OJist, TOTEHIHAN, PAa3HOCTh MOTEHIHANOB, TPOBOIHHUKH B IEKTPATCCKOM
TONIe, AMSIIEKTPHKH B HJIEKTPHUYECKOM TIOJE, JNEKTPUIecKas eMKOCTh KOHIEHCATOpa, SHEPIHd MO KOH-
JieHcaropa.

3.2 HHocmoanubeiii mok

Cuna TOKa, HanpsokeHHe, 3aKoH OMa JUI1 yUacTKa IENH, JIeKTPHIeCKoe COPOTHBICHHUE, JIEKTPO-
JBIKYINAS CHia, 3aKoH OMa JUIA TTOJHOH SMEKTPHYECKOH LElH, NapajlIeNbHOe U NOCIeIOBATENRHOC CO-



cIHHEHNE IPOBOHUKOB, paboTa H MOUIHOCTh JIEKTPHICCKOTO TOKA, HOCHTENH CBOOOJHBIX JIEKTPHYC-
CKMX 3apifOB B METaUlaX, XKHIAKOCTAX H ra3ax, HOJYIIPOBOIHHUKH, COOCTBeHHAs MPOBOJHUMOCTD IIOJY-
NPOBOJHHKOB, IPHMECHAA IPOBOHMOCTD IOIYIIPOBOIHHKOB,

3.3 Maznumnoe none

B3aumMoielcTBHE MATHHTOB, HHAYKIHI MArHUTHOTO IOJIS, CHila AMIIepa, cuia JIopenua.

3.4 InexmpomazHumnas UHOYKyuA

SIpnenye 3neKTPOMATHMTHON MHAYKLHHM, MATHUTHBL ITOTOK, 3aKOH 3NIEKTPOMArHHTHOH HHIYKIHY,
npasuno JleHna, caMOMHAYKIHS, HEAYKTHBHOCTD, 3HEPI'HA MATHHTHOTO MOJIA.

3.5 Drexmpomaznummole KoNeOAHUA U GONHYL

KonebaTenbHbpli KOHTYP, CBOGOAHbIE 3NIEKTPOMArHHTHBIE KoJebaHus, BEHYKICHHEIE dIIEKTpoMar-
HUTHEIC KoNeOaHMsA, pe30HAHC, HEPEMEHHBIA TOK, IPOM3BOACTBO, Hepejiada H MOTPEGICHHE SeKTpHTe-
CKO#t BHEpTHH, TPAaHC(HOPMATOP, HIEKTPOMATHATHBIE BOJHEI, BHIB! SJIeKTPOMATHATHEIX H3IIy4CHHH H HX
IpPAMEHEHHE.

3.6 Onmuxa

TIpsiMONMHEHHOE PachpoCTpaHeHHe CBETA, 3aKOH OTPAXEHHS CBETA, NOCTPOEHHE M300paKEHUH B
TITOCKOM 3€pKaJe, 32aKOHE! IPEJOMIIEHHS CBETa, OJHOEe BHYTPEHHEe OTPaKEHHE, JUH3E], (GopMyna TOH-
KO JIHH3EL, MOCTPOCHHE H300paXeHHUs, AaBaeMOro cobuparomel MMH30H, ONTHIECKHE MPUOOPHL, HHTED-
tepeHIys cpeTa, AP paKkid cBeTa, AHQPaKIIMOHHAA PEILEeTKa, TUCIIEPCHS CRETa.

4. OcHoest crReYUAILHOU Mmeopul OMHOCUMENbHOCHLIL
HBAPHAHTHOCTE CKOPOCTH CBETA, IIPUHIMI OTHOCHTENLHOCTH JWHINTEHHA, II0NHAA S3HEPIHS TENA.
DHeprus Mokod, cBA3b MacChl M YHEPTHH.

5. Keaumoeasn huzuxa

5.1 KopryckynapHo-80NHOB0U OYanUM

Tmmotesa [Inanka, Gotoaddext, 3axoms CToneTosa, ypapHenne DifHmTelHa ana dpoToaddexra,
¢oTonet, sHeprus GoToHA, UMNYIEC GOTOHA, AMPPAKIHS DIIEKTPOHOB, KOPIIYCKYJISIPHO-BOJHOBOH nya-
JTH3M.

5.2 Qusuka amoma

[MnaneTapuas MOAENb aTOMa, II0CTYIaTEl bopa, JInHei9aThie CIeKTPEL, Ja3€ep.

5.3 Qusuxa amomuozo A0pa

Paq1oakTHBHOCTE, alb(a-pacan, 6era-pacnal, TaMMa-H3TyIeHHE, 3aKOH PaiHoaKTHBHOTO pacTa-
A, IPOTOHHO-HEUTPOHHA MOIEE Apa, 3apAl 41pa, MacCoBOE YHCIIO AAPa, SHEPIHs CBA3H HYKIOHOB B
Aape, NejeHHe U CHHTES SIep.

6. Memodsl HayuHO20 NOZHAKNUA U PUIUYECKAA KAPMUHA MUpPaA

JisMepeHne (H3MUECKHX BETMUHI, TIOTPEINHOCTH H3MEPEHAA, TOCTPOEHHAE Tpauka IO pesynbTa-
TaM 3KCIIEPHMEHTA, POJIE 3KCIEPHMEHTa H TCOPHH B NPOLIECCE MO3HAHUA MPHPOR], aHaIH3 pe3yIpTaToB
SKCIEPHMEHTABHEX HCCENOBaHHH, QU3HYECKHE 3aKOHEL U FPAHMIIE KX IPUMCHHMOCTH.

OcHoBHbIE THIBI BOTPOCOB

1. Teno jaBUKETCA NPSMOIHHEHHO BIOJH OCH X, TAK, YTO €0 KOOPAMHATA 3aBUCHT OT BPEMEHH: x(t)
= 5+2¢ (M). OnpeieuTe CKOPOCTh Telld i KOOPAHHATY B MOMEHT f = JC.

2. Canm TagyT Ha nytd 100 M ¢ cunoit 80 H 3a BepeBKY, COCTABIAIOLIYIO YTON 60° K rOpH30HTY.
Kaxas paBora coBepluaeTcs Ipy 3TOM?

3. Kak H3MEHHTCA BHYTPCHHAA SHEPTHA BO3yXa, HAXOMAMEr0cA B 3aKPHITOM fannone, Npy yBeI-
YeHHU €ro TeMIlepaTypsl B 4 pasa?

4. Beramenire HANPHKeHHOCTD MMEKTPOCTATHICCKOTO 0N, SCIIH Ha 3apal g = 2-1077 K, BHeceH-
Hb1i B 3TO moue, peficTeyer cuna 20 H.

5. O6MoTKa peocTata conportusicHueM 84 OM BEIIOJHEHA H3 HHKEJIMHOBOH IPOBOJIOKH ¢ TIJIOINA-

-4
B0 Honepeunoro ceuenus 1 mm2. Kakopa ImuHa NPOBONOKY? ( p=42.1070m- M)
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6. [IpoToH ¢ 3apaaoM +g, BIETAET B MAHATHOE ITOJIE CO CKOPOCTRIO § MEPIEHTHKYIIAPHO JIMHUAM

WHYKIHE MATHHTHOTO TIOJA ¢ HEAyKIHe# B . UeMy paBen pajuyc OpSHTEL IPOTOHA?

7. Onpenenare yacToTy Koiebauuil rpysa Maccolt 0,4 kr, IOABEIHCHHOTO K IPYKHHE JKECTKOCTBIO
160 H/m.

8. IocTpoiiTe H306pasKeHHE IIPEIMETA, PACTIONOKEHHOT0 MEXK Ty cOOHpatomel MMH30H U HOKyCOM.

9. PaboTa BEIXOMA SIEKTPOHOB 13 MeTamia 4=7,2-107" J[x. Oupe)ennte KpacHyio rpasuny ¢o-

ToahpexTa (Vkp) .
27

10. HanmcaTs HegocTaromye 0503HaYeH s B AACPHOM peakuuu ;, A + ;n -+ ;He.

Pexomenjyemas THTEpaTYpa

1. T'pomos C.B. ®usuxa: Yueb. juig 7 ki obieobpasosar. yupexnaenuit. - 3-e u3a. - M.: IIpocse-
wenne, 2001,

2. T'pomos C.B., Pomuna H.A. ®usnxa: Yueb. ama 8 1. o6meobpazosar. yupexueHuii. - 2-¢ usg.,
- M.: TIpoceeenune, 2000.

3. T'pomos C.B. @usuka: Yueb. mis 9 k. ofieobpasosar. yupexueruii. - 3-e u3a. - M.: Ilpocse-
nrenne, 2002,

4. Tlepenuxun A.B. ®uzmxa. 7 w.: Yueb. juit obimeobpasosar. y4eb. 3asenesui. - 6-¢ U3, cTe-
peotun. - M.: Ilpoda, 2002.

5. Ieprimxua A.B. @usuxa. 8 kn.: Yueb. i obieobpazonar. yupexmIeHui. - 7- € H3J., cTepeo-
turl. - M.: Ipoda, 2005.

6. ITepommcun A.B. ®msuka. 9 xn.: Yaeb. 11 o6ueobpazopaT. yIpeaaenni. - 7-¢ H3., Hemp. -
M.: Hpoda, 2003.

7. Kacbsanos B.A. ®usuxa, 10 xi.: Vueb. s o6imeobpa3osar. yupeskaeHui. - 7-e u3ll., fopad. -
M., 2005.

8. Kacobsuor B.A. ®usnka. 11 xi.: Vaebn. as o6meo0pa3opar. YIpeKISHHR. - 5- € H3X., CTepeo-
tui. - M.: JIpoda, 2005.

9. IIporpaMmel i o6meo6pasoBaTensHEIX yupexkacHui.: Pusuka. ACTPOHOMHA. 7 - 11 x. /
Coct. F0.M.Iux, B.A.Koposux. - 3-¢ u31., crepeorail. - M.: Jipoga, 2002.

KpHTepus oueHHBAHAS HHCEMEHA0H padorsl

TTHchMeHHas SK3aMeHalHoHEasT PaGoTa o (PU3MKE COCTOUT B3 TPEX HacTel, BRIIOYAIIIAX B ce0x
20 3apanui.

Yacts 1 comepxut 13 3ajanmii 6a3080ro ypoBHS CIOKHOCTH ¢ KpaTKuM OTBeToM. Hacte 2 co-
IEpXKHUT 4 3a7aHAs BEICOKOTO YPOBHS CNOXHOCTH ¢ KPAaTKHM OTBETOM. UacTk 3 CONEpHHT 3 3amagn no-
BBIIEHHOTO YPOBHS CIIOKHOCTH ¢ pa3sBEPHYTHIM OTBETOM.

Ha BemonneHHe 3afauuii otsogutcs 2 yaca (120 MuHYT).

Bansl, MONyYEHHEIE 33 BEIIOIHCHHBIE 3a7aHus, CYMMUPYIOTCA.

MaxcumanbHasg OleHKa 3a 3anadns | — 12 cocrasmaer 3 Gania, 3a 3a8aHue 13 COCTaBIACT 4 ban-
na, 3a 3aganus 14 — 17 coctasiser 5 Oaisios, 3a 3aganus 18 — 19 coctasisier 10 damnos, 3a 3amanue 20 —
20 6awtos. TakuM ofpazoM, MaKCHMaIbHAas OLCHKA COCTABIACT 100 6annos. MaxcHManbHad OLiCHKa 34
samamna 1 — 17 BBICTaBIsIeTCS, GCTM B IOJE OTBETOB Ha OaHKe KOPPEKTHO 3aIliCaH BEPHEIH OTBET, 34
HEKOPPEKTHOCTh 3aIlECH OTBETA OIEHKA CHIDKAETCHA, 32 HEBEDHBIH OTBET aOHTYPHEHT MONYHaeT HyJb
faymos. MakcumansHas oneHka 3a sagadu 18 — 20 BeicTaBisIeTCs, €CM B IPEICTABICHHOM PCLUCHHH
060CHOBAHHO NOJIyYeH BepHbIi 0TBeT. ECiH [P BEPHOM XOXE PACCYXKIEHHI PEIICHHE CONCPIKUT Helo-
CTATKH, OIIEHKA CHHIKACTCS.

MHUHHMATLHOES KOIHIECTRO BaNIOB, IOATREPIKAAIOIIEE YCIEHOe IPOX0XKICHHE BCTYIIHTEILHOTO
Hcnerranug — 39.



MHeTpyKuMs 110 BHIGJHEHHI0 TICLMEAHOI paboThI

Ipu BLUIONHEHHM 3aaHKH MOXHO IIOJL30BATECA YEPHOBHKOM. 3allCH B YEPHOBUKE HE YYHTEHI-
BAIOTCH [IPH OLIEHHBAaHUH PaboThL.

OtBeThl K 3amanusam | — 13 3anuchIBalOTCS B BHAE HOMepa IIPaBHIBHOrO BapHaHTa oTseTa. Home-
pa TpebyeTcs BHECTH B II0JIE€ OTBETOB B TEKCTE paboThL.

Orsers! K 3ananusm 14 — 17 3amuceIBaroTes B IONE B TEKCTE PabOTHI B BHAE YHCICHHEIX 3HAYE~
HUM TpebyeMbIX (H3MUECKHX BEMYIUH ¢ 00A3aTE/ILHEIM YKa3aHHeM eIHHHIE] M3MEpeHHs (€C/IH BEITHYH-
Ha AMeeT pa3sMepHOCTH), THO0 B BHAE GOpMYIE], €CIH B 3a7a4e He 3a/laibl YHCICHHEIC 3HAUCHHS BENH-
4HH. B HEKOTOPBIX CIIy4asX, B COOTBETCTBHM C JIOTHKOH KOHKPETHOH 3aia4M, OTBET MOXET COAEpPIKATH
ciiora (Hanpumep, «YMessmaercs Ha 100 K»).

[1pu Bemonsennu 3aganuit 18 — 20 Tpebyercs Ha YHCTHIX HMcTax OIaHKa IOCTAaBHTh HOMED 3a/ia-
UM, 3aNKMCATEL pelleHHe H OTBeT. [ToCieoBaTeIbHOCTE BBINOIHEHHS 2ajaHii MOXKET ObITh MPOH3BOJIb-
HOH.



