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1 HOACHUTEJIbBHAS 3AIIMCKA

1.1 Heap aucuumiaunbl: Juciunanaa «Ou3nkay sSBISICTCS YacThlO MUKIIA JTUCIUTLINH,
M3y4aeMbIX CTyJleHTamMu 1o HanpaBieHutro noarotoBku 02.03.03  "MaremaTudeckoe
obecrnieueHrne U aIMUHUCTPUPOBAHIE HHPOPMAITMOHHBIX cucTeM". J[uciumivHa peannsyercs Ha
O0aze kadenpsl (usmueckoro W MaremMaTH4ecKoro ooOpaszoBanus. Llenb AUCHUIUIMHBL
dbopMUpOBaHHE CHCTEMATU3MPOBAHHBIX 3HAHWNA B 00JIACTH OOIIEH M SKCIEPUMEHTAIBHOM
bu3UKH.

1.2 Mecto aucunmimnnbl B crpykrype OOIl: Jlucuunivaa «®Pu3nka» OTHOCUTCS K
JUCHUIUIHHAM 00s13aTenpHoi yactu Osoka b1 (51.0.18).

Jnst oCBOGHHMS JAHHOM AMCIUIUIMHBI HCIOJB3YIOTCS 3HAHUS,, YMEHHUS W BHJIbI
NEeSTeNIbHOCTH, C(HOPMUPOBAaHHBIE B TMpoIlecce H3yuYeHUs IUCHUIUIMH «MaTtematuueckuit
aHaM3», «JlucKkpeTHass MaTeMaTHKay, a TAaKXkKe MKOJIBLHOTo Kypca (pu3uKy.

1.3 JucuumjuHa HampasjieHa Ha (opMHpOBaHMe CJeIYIOIIMX KOMIIETCHIIMI:
OIIK-1:

- OIIK-1. Crocoben mpumeHsATh GyHIaMEHTAIbHBIE 3HAHUS, MMOIY4YEHHbIE B 00JacTH
MaTEeMAaTHYECKUX W (WJIM) €CTECTBCHHBIX HAyK, M HCIIOJIB30BaTh WX B MPOQPECCHOHATBHOU
JESTEIIbHOCTH, MHHAMKATOPAMH JTOCTHXKEHUSI KOTOPOH SIBISETCS:

e OIIK-1.1 O6nagaer 6a30BBIMU 3HAHUAMHU, TOJYYEHHBIMU B O0JIACTH MAaTeMaTUYECKUX U

(uM) ecTeCTBEHHBIX HAYK.

e OIIK-1.2 YMmeeT ucnonb3oBaTh UX B IPOECCUOHATIBLHON JESTENbHOCTH
e OIIK-1.3 HMmeer HaBBIKM BBIOOpa METOAOB pEIICHHS 3a4a4 TNPo(ecCHOHATBHOM

JIeATEILHOCTH Ha OCHOBE TEOPETUUYECKUX 3HAHUI

- IK-1. CnocoGeH 1eMOHCTpUpPOBaTh 0a30BbIC 3HAHUS MATEMATHUECKUX M €CTECTBEHHBIX
HayK, MPOTrPaMMHPOBAHHS W WH(MOPMAIMOHHBIX TEXHOJIOTHH, HWHAUKATOPAMM JIOCTIKCHUS
KOTOpPOU SIBIISETCS:

e [IK-1.1 — ob61agaeT 6a30BBIMH 3HAHUSIMH, TIOTYYEHHBIMU B 001aCTH MaTeMaTHYECKHUX
U (W) €CTECTBEHHBIX HAYK, MPOrPAMMHUPOBAHUS U MHPOPMAIIMOHHBIX TEXHOJIOTHA.

1.4 TlepeuyeHbp NJAHMPYeMBbIX pe3yJbTaTOB 00yueHHsi. B pesynbrare u3ydeHUs
JUCLUIUINHBI CTYI€HT JOJKEH

3HATh:

— KOHIIETITyaJIbHbIE U TEOPETUYECKHE OCHOBBI HAYKHU - (PU3MKH, ee MeCTO B oOIIel cucteme
HayK ¥ IIEHHOCTEW;

— MCTOPUIO PAa3BUTHUS U CTAHOBJICHUS (PU3UKHU, €€ COBPEMEHHOE COCTOSHUE.

yMeThb:

— IUIAHUpOBaTb M OCYIIECTBIATh  HAy4YHBIM  JKCIEPUMEHT,  OpraHU30BbIBATh
AKCMEPUMEHTAJIbHYI0 U  HCCJENOBATENIbCKYIO  JESTeNbHOCTb,  OLIEHMBATh  PE3YJbTaThl
HKCIIEPUMEHTA, TOTOBUTH OTYETHBIE MaTepPHaJIbl O IPOBEACHHON HUCCIIEI0BATEILCKON padoTe;

— aHaAJNM3UPOBaTh MHPOpPMAIHIO N0 (PU3MKE U3 Pa3IUUYHBIX UCTOYHUKOB C Pa3HBIX TOYEK
3peHus1, CTpyKTYpUPOBaTh, OLIEHUBATH, IPECTABIIATH B JOCTYITHOM JJIs APYTUX BUJE;

— MpHOOpeTaTh HOBbIE 3HAHUS MO (PU3HKE, HCTOJIb3YsI COBPEMEHHbIE HMH(POPMAIMOHHbBIE U
KOMMYHHKAI[MOHHBIE TEXHOJIOTHH.

BJIA/IETh:

— METOJIOJIOTHEN uccieoBaHus B 001aCTH (PU3HKY;

— CHCTEeMOIl 3HaHUI O (yHIaMEHTAJIbHBIX (PU3MUECKUX 3aKOHAX U TEOpHsX, (U3MUECKOil
CYILIIHOCTH SIBJIEHUH U MPOLIECCOB B MPUPOJIE U TEXHUKE;

— HaBBIKAMM OpraHU3alMd M MOCTAaHOBKM (PU3UYECKOTo HKCIEepUMeHTa (J1abopaTopHOTo,
JEMOHCTPAIIMOHHOT0, KOMITBIOTEPHOT0);

® - METOJaMM TEOPETHYECKOT0 aHaJIM3a pe3yJIbTaTOB HAONIOJCHUM M HKCIEPUMEHTOB,
IpUeMaMH KOMIIbIOTEPHOI'O MOJEIUPOBAHMSL.
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1.5 O0mas Tpyn0eMKOCTh IUCHUILIMHBI «DPU3MKa» COCTaBISIET 9 3aYETHBIX €IMHUIL

(manee — 3E) (324 4gaca).

IIporpamma mnpeaycmaTpuBaeT H3ydyeHHME MaTepuaiga Ha JIeKIUAX M IPaKTHYECKUX
3anatusax. IlpegycmorpeHa camocTosTenbHas padoTa CTYyAEHTOB IO TeMaM M pasfeiaM.
[TpoBepka 3HaHUI oCylIeCTBISIETCS PPOHTAIBHO, HHAUBU Y aTIbHO.

1.6 O6bem AUCHMILVIMHBI M BUAbI Y4eOHOM /1esiTeIbHOCTH

O0beM IMCHMIJIMHBI M BU/BI Y4eOHOM 1esiTeJIbHOCTH (04Hast popMa o0ydyeHHs)

Bup yue6Hoii paboThl Bcero yacoB Cemectp 3 Cemectp 4
OO0m1as TpyJ0EMKOCTh 324 108 216
AyIUTOpHBIE 3aHIATUS 144 54 90
Jlexnun 44 16 28
[IpakTHyecKkue 3aHsATH 50 20 30
JlaGopaTopHbie pabOThI 50 18 32
CamocTtosTenbpHas paboTta 144 54 90
Byt ©ITOrOBOTO KOHTPOJIS 36 3a4éT 9K3aMeH

2 YYEBHO-TEMATHUYECKOE IINTAHUPOBAHUE

2.1 Ouynas ¢popma 00y4eHust
Y4eOHo-TeMaTHYeCKMii IJIaH

HanmenoBanue pa3zienoB U TEMBI Bunbl yueOHBIX 3aHATUI
Bcero
Hacos Jexima | IPAKTH g:f OI-II) CTaMO
YECKHE PH | CTOAT
bIC CITKEHA
1 2 3 4 5 6
Pazoen 1. @u3zuueckue 0CHOBbL MEXAHUKU
108 16 20 18 54
U mepmoOUHAMUKU
1.1.2neMeHThl KHHEMATHUKH MaTepHATbHON
P 12 2 2 2 6
TOYKH
1.2 OcHOBBI IMHAMUKH MAaTepUATbHOMN 10 5 5 2 4
TOYKHU. 3aKOH COXPAHEHHs UMITYJIbCa
1.3. DHeprus, paboTa, MOIIHOCTh. 3aKOH
DHeprus, paboTa, MOITHOCTh. 3aKO 10 1 9 5 4
COXpaHEHHUs SHEPIHH.
1.4. OCHOBBI MEXaHHUKHN BPAIIATEIBLHOIO 12 5 5 5 6
JIBIDKEHUSI TBEPJIOTO TEIa
1.5. JIBmwxenue xuakocTen 13 2 2 4 6
1.6.OCHOBBI KHHETHUUYECKOI TEOPUU Ia30B 9 1 2 - 6
1.7. CratucTuueckue pacrpeaeieHust 9 1 2 6
1.8. SIBnenus nepeHoca 14 1 2 4 6




1.9. OcHOBBI TEPMOAMHAMUKH 11 2 2 2 6
1.10. ®a3oBbie paBHOBECHS U MTPEBPAIICHUS 8 2 2 - 4
Pazoen 2. Inekmpuuecmeo, maznemusm, 216 28 30 30 9
KO0J1e0aHusA u 601Hbl
2.1 .DnekTpocTaTrka 22 4 4 4 10
2.2. IToCTOSIHHBIN JEKTPUICCKUN TOK 20 4 4 4 8
2.3.MarauTHoe nojue 22 2 4 4 12
2.4.Tok B pa3nMuHBIX cpeaax 22 4 4 8 6
2.5.YpaBuenue Makcsemia 16 2 2 4 8
2.6. KBazucramuoHapHOE 3JIEKTPOMAarHuTHOS 14 5 2 i 10
rmoJe
2.7. DNeKTpOMarHuTHbIE BOJIHBI B BEIIECTBE 16 2 2 12
2.8. 'apMOHUYECKUI OCITUIUISITOP 16 2 2 4 8
2.9 lucpakuus u uaTepdhepoMeTpUst BOIH 22 4 4 4 10
2.10. BonroBsle npouecchbl. OTpakeHue, 10 5 5 i 6
IpeoMIIEHUE, TTOJSIPU3aLIMsL.
OK3aMeH 36
Hmoeo 324 44 48 52 144
2.1 aTepakTHBHOE 00y4YeHHE N0 IMCHHUILIMHE
Ne Tema 3ansaTus ®opmMma Kon-Bo
Bun WHTEPAKTUBHOIO 4acoB
3aHATUS 3aHSTHS
3 cemectp
1 JBrm>keHue Tena ToOJ YoM K Jlek. Jlekuus-nuckyccust 24,
TOPU3OHTY
2 | Uzyuenue 3aKOHOB JIG. Pabora B MaybIx 4y,
OPSIMOJIMHEHHOTO  IBHXKEHUS  TIPH rpymnmnax
TTOMOIITM MAaIlTUHBI ATBY/1a
3 | JluHamuKka MaTtepuanbHON TOUKU Jlexk. Jlexuus ¢ 4y.
omnOKaMu




4 Hccnenosanue MasTHUKOB JIo. Pabora B maibIx 8u.
rpynmnax
5 WHAMHKa BpamiaTeIbHOTO
A patll Jlek. Jlekuus-nuckyccus. 4q.
IBYOKEHUS
6 I'a3oBrIe 3aKOHBI, ypaBHEHUE Tex Jlexuus ¢ Iy
COCTOSIHUS HAEaIbHOI0 ra3a ) OILINOKaMHU )
7 OCHOBBI TEPMOJIMHAMUKHU Jlek. Jlekuus-nuckyccusi. 24,
Pabora B MaibIx
8 | Tepmomerpus JI6. 4y,
rpyImax
4 cemectp
1 | DnekrpocraTuka Jlek. Jlexuus-guckycceus. 24,
2 . . TBopueckue
[ToCTOSIHHBIN SEKTPUUYECKUN TOK mp. 24.
3aJaHus.
3 ToK B pa3nuyHBIX cpeax Jlek. Jlexnus-nucKkyccusl. 24,
4 | Pabota BBIXOJAa OJIGKTPOHA U3 JI6. Pabota B manbix 4y,
MeTania rpynmnax
5 | TemneparypHas 3aBUCUMOCTh JI6. 4y,
Pabora B MaibIx
COINPOTHUBJICHUS METAJJIOB U
rpymnmnax
MOJIYITPOBOIHUKOB
6 MarsuTtHoe 11051e Jlek. Jlexnus-1ucKyccusl. 24,
7 | IBuKeHHE 3apsyKEHHBIX YacTHIl B mp. TBopueckue 24,
MarHuTHOM IOJIE 3aJaHusg
8 MaruanTtHoe nosie 3eMITH JIo. Pabora B MaibIx 24.
rpynmnax
9 | KBasucraunonapHoe Jlek. 24.
Jlekuus-nucckycust
AJIEKTPOMATrHUTHOE TI0JIe
10 | DneKkTpoMarHUTHbBIE BOJIHEI B mp. TBopueckue 24,
BEIECTBE 3aaHus
11 | Iudpakuus u uHTepdHepoMeTpus p. TBopueckue 24,
BOJIH 3aaHus
12 | BonnoBele mnpouecchl. OTpaxeHue, Jlek. Jlexuus ¢ 24,
MIpeJIOMJIEHUE, TOJIIPU3ALIHSL. OIIMOKaMH
13 | IMonspusamus cBeTa mp. TBopueckue 24,
3aaHus
Bcero: 484,

3 COAEP)KAHUE TEM (PA3JIEJIOB)

PA3JIEJI 1. DU3NYECKHUE OCHOBbBI MEXAHUKU 1 TEPMOJIMHAMUWKIN
(3 cemectp)

1.1. Dnemenmur kunemamuxu Mamepuaﬂbﬂoﬁ mo4Ku

Ouznyeckue MOJAENU: MaTepuaabHas TOYKa (YacTUIla WM KOPIyCKyJa), CHUCTeMa
MaTepHaNTBHBIX TOYEK, a0COJIOTHO TBEPAOE TeNO, CIUIomiHas cpena. [IpocTpancTBO U Bpems.
Kunemarnueckoe onvcanue npuxeHus. [IpsMonuHeiiHOe NBUKEHHE TOYKHU. [[BHMKEHHE TOYKHU
M0 OKPYXXHOCTHU. YTJIOBas CKOPOCTb MU YTIO0BO€ yckopeHue. CKOpOCTb UM YCKOPEHHE MpH
KpPUBOJIMHEMHOM  JBWKEHUU. OCHOBHas 3agadya JuHaMukd. [loHsTHE COCTOAHMS B
KJIACCUYECKOM MEXaHUKE. YpaBHEHUE IBWKEeHUSA. Macca u umnyisc. ['paHuipl IpUMEHMMOCTH
KJIACCHYECKOT0 Crocoba omucaHus ABYOKeHHS dactwil. [lepBbrii 3akoH HeroToHa M moHsTHE
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MHEPLHAIBHON cucTeMbl oTcueTta. BTopoil 3akoH HproToHa kak ypaBHeHHeE IBMkeHUs. Cuia
KaK IIpOM3BOAHAs uMIyibca. Tperuil 3akoH HproToHa. HenmHepumampHblE CUCTEMBI OTCYETA.
Cuiibl HHEPIIUH.

1.2. OcHosbl Ounamuku mamepuanbHOU MOYKU. 3AKOH COXPAHEHUsE UMNYIbCA

Hmnynbc. 3akoH cOXpaHeHHs uMIlysbca. Cuiibl B MEXaHUKE: CHJa TATOTCHMs, CHIA
YIOPYIOCTH, CHJa TpeHus. ['paHulbl NPUMEHHMOCTHM 3aKOHOB KJIACCUYECKOM MEXAHMKHU.
OHeprusi, paboTa, MOIIHOCTb.

1.3.  Dwmepeus, paboma, mowHocmo. 3aKoH coxpanenus sHepeUU

PaGota u kuHeTHueckass sHeprus. MolHoCTb. DHeprus ABWXeHHs Tena. [loTeHuumanbHas
3HEprus. 3aKOH COXPAaHEHUs dHEpruM B MexaHuke. CoyaapeHue Tell.

1.4. Ocnosvi mexanuxu 8pawamenbHO20 08UIICEHUSL MBEEPOO2O med

OcHoBHOE YPaBHCHHUEC ABHUXKXCHUA U TBECPAOI'O TCia 3Heprm[ ABMKYLICTOCS TEJa. MomMeHT
HHCpUOUN TCJIa OTHOCHUTCIIBHO OCH. BpaH.[aTeHBHBIfI MOMEHT. MoMeHT HUMITYJIbCA. 3aKkoH
COXPAaHCHUA MOMCHTA UMITYJIbCa

15. Jsuocenue scuokocmeii

OO0mue cBoicTBa MKUAKOCTEH M ra3oB. YpaBHEHUS PABHOBECUS U JIBUKEHUS >KUJIKOCTH.
WneanpHas W Bs3Kas KUAKOCTH. I'mapocratvka HeckumaeMmMon >kuakoctd. CranuoHapHOE
JBHKCHHE UICAIBHOM KUIAKOCTU. YpaBHeHHE bepHymum. ['mapoamHaMuka BA3KOW KUJIKOCTH.
Koadpduuuent Bsskoctu. Teuenune mno TpyOGe. Popmyna I[lyaseitna. Popmyna Crokca
[MuapoanHamMuyeckas HEyCTOMUUBOCTb. TypOyJI€HTHOCTb.

1.6. OcHosbi kKuHemuueckol meopuu 2a3o8

TennoBoe  aBmkeHue. MakpOCKONMYECKHME IAapaMeTpbl. YPAaBHEHUS  COCTOSHUSA.
BHyTpeHHsa dHeprus. YpaBHEHUE COCTOSHUS MACAIBHOIO raza. MoneKyJIsspHO-KUHETUYECKUN
CMBICJI JaBJICHUS U TEMIIEpaTyphI.

1.7. Cmamucmuueckue pacnpedenenus

BepositHoctes 1 Quiyktyaunu. Pacnpenenenne MakcBemia. Pacnipenenenue vactuil 1o
3HaueHusAM ckopocTu. CpenHsAs KUHETHYecKas DSHeprus dacTuipl. CKOpOCTH TEINJIOBOIO
nBukeHus: 4vactull. Pacnpenenenune bonbimana.  Temnoemkocts razoB.  Henmoctatku
KJIACCUYECKON TEOPUH TEMJIOEMKOCTH.

1.8. Henenus nepenoca
HepaBnoBecHbie cucteMsl. Jngpdyszus. TemnonpoBogHocTs. Bs3kocTs.
1.9.  Ocnosvr mepmoounamurxu

OOpatuMbie W HEOOpaTHMBIE TEIJIOBBIE TMpollecchl. llepBoe Hayano TEPMOJAMHAMUKH.
Bropoe Hauano tepmoannamuku. [ukn Kapro. Makcumansubii KIT{ TeninoBoit MalyHbI.

1.10. Dasosvie pasrnosecus u npespaujers

TepMoanHaMuyecKue MpoIecchl MPH MEPEX01e MEXTY KUAKOM, ra3000pa3HOi U TBEPIOM
¢azamu. TemnnoBoe, MeXaHUYECKOE, XUMUYECKOE paBHOBECHE.

PA3JAEJI 2. DJIEKTPUYECTBO, MATHETHU3M, KOJIEBAHU A U BOJIHBI
(4 cemectp)

2.1. Dnexmpocmamuxa

Onektpuueckui 3apsg. CpoiictBa 3apsana. 3akoH Kymona [IpuHmun cymneprno3uiuu.
HampspkeHHOCTh  AJIEKTpUYECKOro  MoJs.  OJeKTpuueckui  aumonb. [IoTok — BekTOpa
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HamnpspKeHHOCTH. 3akoH ['aycca. PaGora amextpocratmueckoro mosst. Ilorenmuman. Cssasb
NOTEHIMAa  C  HANpPsDKEHHOCTBIO — JJIEKTpocTaTudyeckoro  moss.  [IpoBogHuk B
anekTpocTatudeckoM rosie. [loBepXHOCTHAs IUIOTHOCTH 3apsifa. ['paHMYHBIE YCIOBHSI Ha
TPAHUIIE «ITPOBOJHHUK - BAKyyM». DJIEKTPOCTATUUECKOE IMOJIE€ B MOJIOCTU. DIEKTPOCTATHUECKAs
eMKOCTb.  EMKOCTb ~ KOHAEHCATOpOB.  DJEKTpPOCTaTHuYeCKas  HHAYKUUSA.  DHEprus
BSaHMOﬂeﬁCTBHH AUDJICKTPUYCCKUX 3aps10B. 3HepI‘I/I$I CHUCTCMbI 3apsPKCHHBIX ITPOBOJAHHKOB.
DOHeprus koHaeHcaropa [110THOCTh SHEPruu 3MeKTPOCTATUHIECKOTO MOJIS.

2.2.  IlocmosnHblll 21eKMpUYecKuti mox

Pa3spsinka xonnmencatopa. IIpoBOAHMKM M HW30JATOpPHI. YCIIOBUS CYLIECTBOBAHUS TOKA.
3akonbl Oma u Jlxoynsa-Jlenna. Ctoponnue cuibl. O./[.C. ranbBaHMYECKOIO JIEMEHTA. 3aKOH
OmMa 111 ydacTKa IIeNu ¢ rajbBaHudeckuM deMmeHToM. [IpaBmia Kupxroda. Dnekrpuyeckuii
TOK B CIUIOIIIHOM CpeJie.

2.3.  Mazcnummnoe none

Cuna Jlopenna u cuna Ammepa. Bekrop maruutHoil mHAykinuu. 3akoH buo-Casapa-
Jlannmaca. ITlpunnun cyneprno3uiiud. OCHOBHbIE YpPaBHEHUST MarHUTOCTATHKH B BaKyyMe.
MarauTHoe 1noJie MPOCTEUIINX CUCTEM. [[BH>KEHUME 3apsKEHHBIX YACTHUIL B JIEKTPUYECKOM M
MarHUTHOM TOJIsIX. BUTOK ¢ TOKOM B MarHMUTHOM T10JI€. DHEPIrusi BUTKA C TOKOM BO BHEIIHEM
MarHuTHOM moJie. PaMka ¢ TOKOM B OJHOPOJAHOM MAarHMTHOM Toiie. MOMEHT CHII,
JNICUCTBYIOIIMX Ha paMmKy. SIBjleHUEe »djeKTpoMarHuTHOM wuHAyKuuW. [IpaBuno Jlenna.
Camounnykuusi. UuayktuBHOCTh. B3anmuast unaykius. MarautHas sueprust Toka. [ImoTHocTh
MarHUTHOM HEPTUH.

2.4. Tox 6 pasnuunsix cpeoax.

DJIEKTPUUYECKUII TOK B MeTallax W MOJYNPOBOJHMKAX. TemmeparypHas 3aBUCHMOCTH
COIIPOTUBJICHUA B MCTAJUIaX MW IOJYIIPOBOAHHKAX. KoHTakTHEIE sgBJEHHS B MeTalaX H
nonynpoBoaHuKax. Temo-anextpuueckue > dektor: 3eedbeka, [lenthe u Tomcona. IIpomecch
Ha p-n mepexojae. BombrammepHas xapakTepUCTHKa p-n mnepexojna. llpumeHenue AMOIOB.
OJEKTPUUYECKUIT TOK B BakKyyMe. OJEKTPOHHBIE JIaMIIbl M MX INPUMEHEHHE. DIIEKTPOHHO-
JTydeBasi TpyOKa. Y CTpOMCTBO U HazHAYeHHUE ocliiiiorpada. DIEeKTPUUECKUN TOK B )KHIKOCTSIX.
3akonbl Dapazes. DNEKTPUUECKUN TOK B razax. BUIbl U XapaKTepUCTUKH Pa3psiiOB.

2.5. Vpasnenus Maxceenna

@PapaneeBckas 1 MaKCBEJUIOBCKAsl TPAKTOBKA SIBJIEHUS dJIEKTPOMarHUTHOM MHAYKIMU. Tok
cmerenus. Cucrema ypaBHeHH MakcBeiia B MHTErpaibHOM U quddepeHunansHoil hopmax.
CKOpOCTh  pacHpOCTpaHEHHUs] DJIEKTPOMATHUTHBIX BO3MYyLIEHHWIl. BonaHOBoe ypaBHeHUeE.
[InotHOCTB 3HEpruu. [IMOTHOCTH MOTOKA YHEPTUN.

2.6. K@CZS’MCmaZ/{MOHapHOQ OJIEKMPOMAcHUNMHOE noJjie

VYcnoBue Manoct TOKOB cmemieHus. Tokum @Pyko. KpasucranumoHapHbIE SIBIICHHS B
JUHENHBIX TPOBOJHUKAX. YCTAHOBJIEHHWE M MCUE3HOBEHHE TOKa B Ienu. [‘eHepaTop
nepemeHHoro Toka. Mimnenanc. Llenu nepemMeHHOro Toka.

2.7. DnexmpomazHumHble 80JIHbL 8 GeUyecmee

Pacnpoctpanenue cBera B BemiecTBe. Jlucnepcusi IHUAJIEKTPUYECKOW MPOHUIAEMOCTH.
[Tornomienue ceera. DIeMEHTHI HETUHENHONH ONITHUKH.

2.8. I'apmonuueckuti ocyunisimop

YpaBHeHus kojeOaHUs KoIeOaTeNnbHBIX KOHTYpOoB. CBOOOMHBIE 3aTyXaroIlnue KOJIeOaHMUs.
Koaddumuent 3aryxanus, norapudMUUECKHil TEKPEMEHT, HOOPOTHOCTh. JHEPreTHYCCKUE
COOTHOMICHUA JId OCHUIIIIATOpPA. ITonatne o CBSI3aHHBIX OCIIUJIIIATOPAX. BLIHy)KI[GHHBIC
koneOanus. Pe3onanc. OcmwuisTOop Kak CHEKTpaIbHBIA TIpuOOp. Dypbe-pasznoxeHue.
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®Du3NYEeCKU CMBICI CIIEKTPAIBHOTO pa3ioKeHuss. MoayIupoBaHHbIe KojieOaHUs. AMIUTHTY/IA
u ¢aza mpu BBIHYKICHHBIX KoyeOaHusix. Pe3oHaHcHbIe KpuBble. [Iporecc ycCTaHOBICHHS
Kosie0aHuil. BeiHyk/1eHHBIE KOeOaHus B DJIEKTPUUECKHUX LEMsX.

2.9.  Jugparyus u unmepghepomempus 6011

[Tpunnun I'roiirenca-Openens. [udpakiuuu Dpenens u Dpaynrodepa. Judpakmus Ha
onHOM M MHormx mensx. Judpakumonnas pemerka. PemeTka kak CHEKTPalbHBIA TpUOOP.
Paspemraromas cnocoOnocts. MHTEpdepenims MmoHoxpomatuueckux BosiH. MHTepdepomeTpbl
[TpuaIMNT roorpadum.

2.10. Bonnosvie npoyeccvl. Ompadicenue, npeiomierue, NoaApu3ayus.

Bounsl. IInockas cunyconnanpHas BosiHa berymue u crosgune BosiHbl. dDa3oBast CKOPOCTS.
Oddext Homnepa. [Monsapuzanusa. UaTepdepennns cuHyconganbHbBIX BOJH. PacnpocTpaneHue
BOJIH B cpelax C AMcriepcueil. ['pynmoBasi cKOpocTh M ee CBs3b C (Pa3oBOil CKOPOCTHIO.
Hopmanbaass u anomanbHas aucnepcus. OgHOMEpHOE BOJHOBOE ypaBHeHue. IIpomonbHbie
BOJIHBI B TBEpPAOM Teje. OHepreTuueckue cooTHouleHus. Bekrop VYwmosa. [lnockue
3JIeKTpOMarHuTHbIe BOIHBL. [lomapusanns BonH. Bexkrop [loitunra. M3nyuenue numnouis.

4 METOJAUYECKHUE PEKOMEHJIALIMM (YKAZAHMS) JUISI CTYJEHTOB I1O
U3VUYEHUIO JUCLHMUIIIUHBI

MeTtoauyeckue peKOMeHIalMHU K JIEKIHAM

B nneane yxe 10 JeKIMM CTYIEHT JOJDKEH OErVIO MPOCMOTPETh yU4eOHO-METOANYECKUM
KOMIUIEKC, YYeOHHK, XOTs Obl OJWH W3 HMCTOYHHKOB IO y4eOHOH, y4eOHO-METONWYECKOH H
Hay4YHOH JUTepaType IO TeMe JIEKIMHU C TeM, YTOObl MMETh INpejAcTaBlIeHHE O MpolieMax,
KOTOpBIE€ OYIyT pa30upaThCs B JIEKIUH.

OH noJKeH Tak)Ke MBICIEHHO MPUIIOMHUTB TO, YTO YK€ 3HAET, KOTJa-TO YMUTaj, U3ydall
0 JIPYTUM MpeaMeTaM MPUMEHUTENBHO K JaHHOH TeMe. [ 1aBHOe B MOATrOTOBUTEILHON paboTe K
JeKIHu — (POpMUPOBaHUE CYOBEKTUBHOTO HACTPOEHUS Ha XapakTep MH(POpPMAalUU, KOTOPYIO OH
MOJyYUT B JIEKIMHU IO COOTBETCTBYROIIeW Teme. MHornma uis 3Toro ObIBaeT J1OCTATOYHO
O3HaKOMUThCSI ¢ pabouell yueOHOHl mporpamMmoiil. CTyleHT NOJKeH MOMHMTH, YTO HHKaKOH
y4eOHUK, HUKakas MOHorpadus WU CTaThsl HE MOTYT 3aMEHHUTh y4eOHYo JeKIuio. B cBoro
ouepenb, paboTa cCTylIeHTa Ha JEKOUM — 3TO CIOXHBIA BHJ  IO3HABATEJIbHOM,
MHTEJJIEKTyallbHOM paboThl, TpeOyromield HanpspKeHHs, BHUMaHUS, BOJIM, 3aTpaT HEPBHOW U
(bu3nUecKoil IHepruu.

3anuch JEKUUU SBISETCS BaXHEMIIMM 3JIEMEHTOM paboThl CTYAEHTAa Ha JIEKIHH.
KoHcnekT nexuuu mno3BoisieT eMy o0paboTaTh, CHCTEMAaTU3MPOBAaTh W JIyyllle COXPAHUTh
MOJIydeHHYI0 WH(MOpMAIMio ¢ TeM, 4YTOObl B OyaymieM OH CMOT BOCCTAaHOBHTH B TaMSTH
OCHOBHBIE, COZEp)KAaTEIbHbIE MOMEHTHI JIGKIMU. THMHYHas OumIMOKa CTYJEHTOB — JIOCJIOBHOE
KOHCHeKTupoBaHue. Kak mpaBuiio, MpH 3alKCH «CJIOBO B CJIOBO» HE OCTaeTcsl BPEMEHU Ha
00 yMbIBaHUE, aHAJIU3 U CUHTE3 KPUMUHAJIBHO-KYJIbTypoJioruueckoil nupopmauuu. Ho 3anucek
JeKUMd Ha MarHutopoH C TMOCHEIYIONIMM TMPOCIYIIMBAaHUEM M C [apajlielbHbIM
KOHCIIEKTUPOBAaHMEM Ha Oymare sBiIseTcs OJHUM M3 3(PQPEKTHBHBIX METOJOB €€ YCBOCHHS.
Kpome ToOro, cryaeHTaM peKOMEHAYeTCsi YCBOE€HHE OCHOB creHorpadpuu. VckyccTtBo
KOHCIIEKTUPOBAHMS K€ CBOJUTCS K HABBIKAM CBEPTHIBAHMS IOJy4eHHOH HH(OpMaluH, T.€.
3allliCU €€ CBOMMH CIIOBaMH, YaCTUYHO CIIOBOCOYETAHUSMHU JIEKTOPA, ONPENIETICHHBIMU U MPOCTO
HEOOXOIMMBIMU COKpAIIEHUSMH U T.J., HO TaK, YTOOBI CyMETh BHOBb Pa3BEPHYTh MH(OpMAIIIO
0e3 cymectBeHHOM moTepu. OTOMpas HYXXHYIO HH(POPMAIHMIO, TJIABHBIE MBICITH, TPOOIEMBI,
pEIIEHUs] U BBIBOJBI, CTYACHT COKpAIaeT TEKCT, CTPOMT CBOW TEKCT, B KOTOPOM OH CMOXET
pazoopartbcs.

B koHcmekTe JieKIuu 00s3aTebHO 3alHMCHIBAIOTCS HAa3BAaHHE TEMbI JICKIIUH, OCHOBHBIE
BOINPOCHl IUIaHA, PEKOMEHJOBAaHHAs JHUTeparypa. TeKCT JIeKUMU JOJDKEH OBITh pas3fielieH B
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COOTBETCTBUM ¢ IJIaHOM. C OKOHYaHHMEM JIEKIMU padoTa HaJl KOHCIIEKTOM HE MOXET CUHUTAThCA
3aBeplIeHHONW. HyXKHO emie BOCCTaHOBUTH OTHENIBHBIE MECTA, IPOBEPUTH, BCE JIM IIOHATHO,
YTOYHUTh YTO-TO Ha KOHCYJIbTALlMU W T.I., C TEM, YTOOBI KOHCIIEKT MOI' OBbITh HCIIOJIb30BaH B
Ipolecce MOArOTOBKM K CEMHUHApaM, MPAKTUYECKUM 3aHATHAM, 3a4eTy I JaJbHEUIIEro
U3yuyeHus: TeM, Ha npakTuke. KOHCHEKT JeKuuu - He3aMEHUMBIH Y4eOHBIH JOKYMEHT,
HEOOXOIMMBIN /711 CAMOCTOSITEIbHOM paboTHI.

MeTtoauyeckue peKOMeHalMU K IPAKTHYECKUM 3aHATHAM

[loaroroBka K MpakTUYECKOMY 3aHATHUIO MpEArojaraeT JABa dTama paboThl CTYJEHTOB.
[TepBblii 3Tan — ycBOeHUE TeopeTudeckoro marepuana. O0beM 3TOro Marepuajia ONpE/CsIeH B
yueOHOi paboueil mporpamme. Ha mepBoM 5sTame CTyAE€HT IOJDKEH OTpaboTaTh U yCBOUTH
y4€OHO-IIPOrpaMMHBII MaTepual, UCIONb3ysl METOJNYECKUE PEKOMEHAALNN IO MOJATOTOBKE K
ceMuHapy. Brtopoil sTan mnpeamnosiara€T BBIIOJIHEHHE CTYACHTOM NIPAKTUYECKOTO 3aJaHUs.
KonkpeTrHo Takoe 3agaHue Jaercd CTyJeHTaM I[IpernojaBaTesieM B KOHIIE 3aHATUS,
MPEIIECTBYIOIIEr0 MPAaKTUUECKOMY. 3aJaHusi JOJDKHBI OBITh BBHITIOJHEHBl MHCHMEHHO B
CHEeNHATBHON TeTpaan (3TO MOXKET OBITh W TETPaab JJIs JEKIH) BO BpeMsl CaMOCTOSTEILHOU
paboThl, TPEIIIECTBYIOLIEH NpakKTUYECKOMY 3aHsATHIO. Kpome TOoro, mo TEOpeTUYECKUM
BOIIPOCAM CTY/AEHTHI JOJIKHBI TOJAITOTOBUTH padOYME IJIaHBI CBOMX OTBETOB HA HUX.

JlomamiHee 3afaHWe CTYAGHT TOTOBUT B CBOOOJHOE OT, 3aHATHI Bpemsl, YIenss
NoAroToBke He MeHee 1,5 wacoB. [Ipu BBINONIHEHHWH JOMAIIHETO 33JAaHUSI CTYAEHTHI MOTYT
MOJIb30BAaThCA y4eOHO-METOJIMYECKOM U HWHOM nuTepaTypoil u3 oOmed u crenuanbHON
O6ubmmorexn By3a. PexoMenayercs oOpamarbes 3a KOHCYJIBTAUSME U OKa3aHHEM He0OXO0IMM O
MOMOIIIH K MpernoiaBaTessiM Kadeapsl B 4achl IpueMa.

MeTtoauyeckue peKOMeH/IalMu NPH MOAT0TOBKE K CEMHHAPY

YroObl HanboJIEEe PAIMOHAIIBHO M IIOJIHO UCIOIb30BaTh BCE BOZMOKHOCTH CEMHHAPA Kak
BUJA 3aHATHS, AN TOATOTOBKM K HEMY HEOOXOJMMO: BHUMATEIbHO IPOYMTATh KOHCIEKT
JeKUMU MO JaHHOM TeMaTHKe; O3HAKOMHUTBHCS C COOTBETCTBYIOIIMM pa3lesioM Y4eOHHUKa;
npopaboTaTh JOMOJHUTENbHYIO JINTEPATYPy U MCTOUYHHUKH; PEIINTh 3a/1a4M U BBIOJIHUTD JpyTue
MIACbMEHHBIC 3a/1aHMUS.

IToaroroBka Kk ceMUHapy BKIIIOYAET HECKOJIBKO 3TanoB. He pekomenayeM OTKIaabIBaTh €€ Ha
nocneAHuit neHb. Crenyer BHHMMATEIbHO O3HAKOMUTBCS C TEM KpPYyroM BOIPOCOB U
METOJUYECKMX PEKOMEHAALNN, KOTOPBIE ONPENEICHBI IIJIAHOM CEMUHAPCKOTro 3aHATUA. Kaxapii
IUIaH  CONPOBOXKAAETCS  CIMCKOM  JIMTEPATypbl, MOApa3JIeiasieMbIM Ha OCHOBHOW U
JIONOSTHUTENbHBIN. K OCHOBHBIM M3/IaHMSIM, KaK ITPABUIIO, OTHOCATCS yueOHble mocoous. Cucok
y4eOHOM JUTEepaTyphl OTHOCTHIO IPUBOJUTCS TOJIBKO K IIEPBOMY CEMUHApY, TaK KaK SBIISAETCS
CTaHJapTHHIM. BHHUMaTenbHO MpouYMTaB y4yeOHYIO JMTEpaTypy, Bbl MOYYBCTBYETE, UTO Ballll
3HAHUS HE TOJIHBI, YTO BbI MOJYYMWIHM TOJBKO OOIIee MpeacTaBieHne Mo mnpoliemMaM, KOTOpbie
OyayT paccMaTpHUBaTHCS Ha CEMHUHAPCKOM 3aHATHH. CieoBaTenbHO, HE0O0X0AUMO MPUCTYIUTH K
3HAKOMCTBY C JIOTIOJTHUTEIbHOU JuTepaTypoil. CIMCOK JOMOJIHUTENbHBIX HCTOYHUKOB OOLINPEH,
HO 3TO HE 3HAYMT, YTO BBl 00s3aHBI MpOYMTaTh MX Bce. IIpocTo m3 OONBIIOrO KOIMYecTBa
MoHOrpaduii W crareil Bbl Bcerja cyMmeere BBIOpaTh Te€, KOTOpPHIE IOMOTYT MOJIHOCTHIO
pa3o0paThCs B BOIPOCE, €Ille 10 KOHIAa BAMU HE MTOHATOM.

MeTtoauyeckue peKOMeHAalMHU 110 PelIeHnI0 3a1a4 o Gpusuke
1. TlpouwTaiiTe ycnoBue 3agaud. 3alMIINTE MPABUIBHO JaHHbIE B BBIOpAaHHOU cHCTEMe
equHUI] («CH»).
2. Cpenaiite pucyHok. Ha pucynke o0o3HaubTe JaHHbIE 3a/a4d (BEKTOPBI CKOPOCTH,
YCKOpPEHUs, IEPEMEIICHHUS).
3. BreiOepure cucremy KoopAMHAT. YJOOHO AJsl pelIeHUs OJHY M3 OCEeW HampaBisATh IO
JBM)KEHUIO TeJa, T.€. OHA JIOJDKHA COBIAAATh C HAIIPABIEHUEM CKOPOCTH.



11

4. HazoBuTe BHUJ ABMXKEHHUS Tel. 3alUIINTe KUHEMATUYECKUE YpPaBHEHHUS A KaXA0ro
Tena. Yucno ypaBHEHUN JTOHKHO OBITh PABHO YMCITY HEM3BECTHBIX BeJMUYUH. [lomyunrcs
CUCTEMA ypaBHEHUH.

5. Pemmute cucremy ypaBHEHHU B OOIIEM BHJE. 3aTeéM HAWIWTE WCKOMBbIC BEIIMYUHBI B

OYKBEHHOM BHJIC.

[ToctaBbTe BMECTO OyKB YHCIIOBBIC 3HAYCHUS BEIMUUH. [lomydnTe OTBET.

7. Ilpoananu3upyiTe OTBET, YTOOBI HCKJIIOUUTH OLIMOKY B IMOJYYEHHOM pe3yibTare.

Sk

MeToanuyeckue peKOMEeHIAIUM JJIs1 MOATOTOBKHU K JIa00OPATOPHBLIM padoTam

Breimmonnenuto  1abopaTopHBIX  pabOT IpPEAIIECTBYET JOMAIIHASA MOArOTOBKA C
UCIIOJIb30BAHUEM COOTBETCTBYIOLIEH JUTEPATyphl (YUeOHUKH, JIEKLIMU, METOJANYECKHE [TOCOOUs
U yKazaHUS U JIp.) M TIpOBEpKa 3HAHMHA OOydyaromuxcs Kak KPUTEPHHA HMX TEOPETHUECKOU
TFOTOBHOCTH K BBIIIOJHEHUIO 3ajaHus. [Ipu moaroroBke k jgabopaTopHOil pabore cienyer BeCcTH
«pabouylo TeTpajab», TIJ€ JOJDKHBI OBITh 3alUCaHbl KpPaTKUE TEOPETUYECKHE CBEIACHUS O
nabopatopHoil pabore. Kak mnpaBwiio, MeTOAMYECKME PEKOMEHIALMU JUIs BBIIOJHEHUS
71a00paTOPHBIX PadOT XPaHATCA B CBOOOTHOM JIOCTYTIC IS CTYEHTOB U JIOJKHBI OBITh H3Y4YCHBI
710 BBINOJHEHUs1 paOoThl. JlaHHas pabodas TeTpagb B IMPOLECCE BBINOJHEHUS paboThl Oyaer
JIOTIOJTHEHA MaTepralaMy U3 BBITIOJIHEHHOH J1a00paTopHOi paboThl M OYAET CIIy’KUTh OTYETOM O
pabore. BrinonHenue saboparopHOW pabOThl ClleAyeT HadaTh C H3Y4YEHUS TEOPETHUECKUX
CBEJICHUI, KOTOpBIE MPUBOIATCS Havyaje ONMMCAaHUS KaKJ0W JabopaTopHOil paboThl. Pe3ynbraTs
paboTel HeoOxomuMo odopmMuTh B BuAe oTdera. JlaboparopHas paboTa cuuTaeTCs
BBIMIOJTHEHHOM, €CIIM - MPEAOCTaBJIEH OTYET O pe3yJIbTaTax BBIIOJHEHUS 3aJaHus, [IPOBEICHA
3alMTa MpoJeNaHHOM paloThl. 3amura MPOBOAUTCS B JBa 3Tama: 1) JEMOHCTPUPYIOTCS
pe3ynbTaThl BHIIOJHEHUS 33/1aHUs; 2) Jajiee TpeOyeTcss OTBETUTh Ha Psii BOIPOCOB U3 MEPEUHs
KOHTPOJIbHBIX BOIIPOCOB, KOTOPBII NMPUBOJUTCSA B 331aHUU K JJAOOPAaTOPHOM pabOTHI.

YueOHO-MeTOANYECKOe 00ecTIeYeHrne CAMOCTOSITeIbHON PadoThl
CTYA€HTOB MO AUCHHUILINHE

KoauuecTBo
4acoB, B
HaumenoBanue pasjaesa (TemMmbl) ®opmbl/BHABI COOTBETCTBHH €
CaMOCTOSITeIbHOM PadoThI yuedHo-
TeMAaTHYE€CKHUM
IJIAHOM
Paszoen 1. Qusuueckue 0CHOBbL MEXAHUKU 90
U MepMOOUHAMUKU
[TonroroBka k 1a00paTOpPHBIM
1.1.951eMeHThI KHHEMATHKN MaTEepUAIbHON pabotam. Brinonnenue 10
TOUKH 71a00paTOpHBIX PaboOT
1.2 OcHOBBI TUHAMUKH MaTepHAITLHON IToaroToBka K NPaKTUYECKUM 10
TOUYKH. 3aKOH COXPaHEHMsI UMITyJIbCa 3aHATHIM
1.3. DHeprusi, paboTa, MOIITHOCTh. 3aKOH [ToaroroBka kK MpakKTHYECKUM 10
COXPAHEHUs YHEPTUU 3aHATHIM
1.4. OcHOBBI MEXaHUKH BPAIATEIbHOTO IToaroroBka K NpakTU4ECKUM 8
JBUKEHMSI TBEPAOIO Tea 3aHATHIM




HOI[I‘OTOBKa K IMPaKTHYCCKUM

3aHATUAM

1.5./IBrmkeHne KUIKOCTEH 10
3aHATUAM
. IToaroroBka K IpakTUYECKUM
1.6. OCHOBBI KHHETMUYECKOI TEOPUU I'a30B 8
3aHITHSIM
[ToarotroBka K MpakTUYECKUM
1.7.CtatuctTudyeckue pacupeacsieHus 8
3aHATUAM
[ToarotroBka K MpakTUYECKUM
1.8. SIBnenus nmepeHoca a P 8
3aHATUAM
[ToaroroBka k 1a60paTOpHBIM
1.9. OcHOBBI TEPMOAMHAMHUKHU paboraMm. BeimonHeHune 10
1a00paTOPHBIX pabOT
[TonroroBka K NpakTUYECKUM
1.10.®a30BbIc paBHOBECHS U MPEBPAILICHUS 8
3aHITHSIM
Pazoen 2. dnekmpuuecmeo, mazHemusm, 54
Ko1e0anus u 60J1Hbl
[ToarotroBka K MpakTUYECKUM
2.1 .DnektpocTaTuka a p 6
3aHATUSAM
[ToaroroBka k 1a60paTOpHBIM
2.2. IToCTOSIHHBIN 2JIEKTPUUECKUM TOK pabotam. BeinonHenue 4
1a00paTOPHBIX pabOT
[TonroroBka K NpakTUYECKUM
2.3.MarauTHoe Toje A P 6
3aHITHIM
[TonroroBka K NpakTUYECKUM
2.4.Tok B pa3IMYHBIX Cpeaax A P 6
3aHITHIM
[TonroroBka K NpakTUYECKUM
2.5.YpaBHeHue Makcsemia A P 6
3aHITHIIM
2.6. KBasucrannonapHoe ITonroroBka K NpakTU4ECKUM 4
BIIEKTPOMArHUTHOE T110JI€ 3aHITHIM
2.7. DNeKTpOMAarHUTHBIE BOJIHBI B 5
BEIIECTBE
. [ToaroroBka K MpakTUYECKUM
2.8. 'apMOHMYECKUI OCHUILIATOP 4
3aHITHIIM
ITonroroBka K NpakTU4ECKUM
2.9 Nudpakuus u uHTEpHEpOMETPHS BOJIH a P 6

12
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[MonroroBka K 1a00paTOPHBIM
pabotam. Beinonnenue 6
J1a00paTOPHBIX pabOT

2.10. BosniHoBsie npotiecchl. OTpakeHue,
MpesioMJIeHUE, TTOJIIpU3aIus

Hmoeo 144

5. MIPAKTUKYM 11O JUCIUIIVIMHE

5.1 Cnucok npakTu4ecKux 3aHATHI

(3 cemecmp)

3ansaTtue 1. Tema 1.1. DneMeHTH KHHEMATHKHA MaTepUATbHOM TOYKH (2 4.).

3anstue 2. Tema 1.2. OcHOBBI JUHAMHUKY MaT€pUAIbHON TOYKU. 3aKOH COXpaHEHUsl UMIyJibca (2
q.).

3anstue 3. Tema 1.3. Dueprusi, paboTa, MOITHOCTh. 3aKOH COXPAaHEHHS SHEPruu (2 4.).
3ansrtue 4. Tema 1.4. OcHOBBI MEXaHUKH BPalIaTEILHOTO JIBUXKEHUS TBEp0To Tena (2 4.).
3anstue 5. Tema 1.5. JIBuxkenue xuakocteit (2 4.).

3ansrtue 6. Tema 1.6. OCHOBBI KHHETUYECKOM TEOpUU Ta30B (2 4.).

3anstue 7. Tema 1.7. Cratuctuueckue pacrpeaencHus (2 4.).

3ansrtue 8. Tema 1.8. SIBnenus nepenoca (2 4.).

3anstue 9. Tema 1.9. OcHOBBI TEpMOAMHAMUKH (2 4.).

3anstue 10. Tema 1.10. @a3zoBbie paBHOBECHS U MTpeBpaleHUs (2 4.).

(4 cemecmp)

3anstue 1,2. Tema 2.1. Dnektpocraruka (4 4.).

3anstue 3.4. Tema 2.2. [TocTOSHHBIN 2JIEKTPUUECKUH TOK (4 4.).

3ansaTue 5,6. Tema 2.3. MarautHoe noiie (4 4.).

3anstue 7.8. Tema 2.4. Tok B pa3nuuHbIX cpenax (4 4.).

3anatue 9. Tewma 2.5. YpaBuenue Makcpenna (2 4.).

3ansTtue 10. Tema 2.6. KBa3zucrannoHapHoe 3JI€KTPOMarHuTHOE ose (2 4.).
3anstue 11. Tema 2.7. DnekTpoMarHuTHbIE BOJIHBI B BemiecTse (2 4.).
3anstue 12, Tema 2.8. 'apmonundeckuii ocuusatop (2 4.).

3anstue 13.14. Tema 2.9. Jludpakuus u uatepdepeHns BoiH (4 4.).
3anstue 15. Tema 2.10. BonHoBbIie nporiecchl. OTpaxkeHue, mpeioMieHue, moasapusamnus (2 49.).

JlabopaTopnasi padora Ne 1 (2 4.)
TEOPU S ITOI'PEITHOCTEM. ITIPOCTPAHCTBEHHOE U3MEPEHHUE
Bomnpocel qomycka
HazoBute ocHOBHBIE emMHUIEI cucTeMbl CH.
[TpuBennTe npuMepsl MPOU3BOIHBIX BENUUUH cucTeMbl CU.
Yro, 3HAUUT, U3MEPUTDH (PU3NUECKYIO BETUUUHY?
THIBI OrPEIIHOCTEN.
Ornpenenenne NOrpemHoCTeN IPH NPSAMBIX M KOCBEHHBIX H3MEPEHUSX.
Kakum 00pa3om npou3BoAsITCS U3MEPEHUS C TOMOIIBIO IITAaHT€HIUPKYJIS (MUKpOMETpa)?

ook wdE

JlabopaTopnasi paGora Ne2 (4 4.)
M3YUYEHUE 3AKOHOB ITPSIMOJIMHEMHOI'O JIBUXKEHW S ITPU ITOMOIIA
MAIIWHBI ATBY IA
Bomnpocsl nonmycka
1. Ha3oBure 0OCHOBHbIE KHHEMATUYECKUE XaPaKTEPUCTUKH.
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2. KakoB cMBICT «CKOpOCTH» U «YCKOpPEHHs» C (PU3NYECKOW M MaTeMaTH4YeCKOW TOYeK
3peHusi?

3. Kakoe naBmkeHuE Ha3bpIBa€TCS pPaBHOMEPHBIM mpsMoiuHeHHbIM? [locTpoiiTe rpaduk
3aBucumocty S = f (t). KakoB reomeTpuieckuii CMBICII CKOPOCTH?

4. Kakoe [BW)KEHUE Ha3bIBaeTcs paBHONepeMeHHbIM? [lo KkakoMy 3akOHY H3MEHSETCS

KOOpJIMHaTa B CiIy4ae pPaBHONEPEMEHHOro MABWXEeHMs? Kakyloo JMHUIO 3aJaer 3To

ypaBHEHHE Ha IIOCKOCTH S — t? S — t2?

KakoB reoMeTpuueckuii CMbICI YCKOPEHUS?

6. Cdhopmymupyiite 2-oii 3akoH HproroHa. B dyem 3akmiodaercs CyTh MNPEIJIOKEHHOTO B
JTaHHOU paboTe MeToaa nmpoBepku 2-ro 3akoHa HeroTona?

o

JlabopaTopnasi pabora Ne3 (4 u.)
ITPOBEPKA OCHOBHOI'O 3AKOHA JITMHAMUWKHN BPAIIIATEJIBHOI'O IBM>KEHM A
Bomnpocel nomycka
1. BpawmarenpHoe JBHXXEHHME, €r0  XapaKTEPUCTUKHU: YCKOPEHHE HOPMAJIbHOE U
TaHI'€HLIMAJIbHOE, YIJIOBask U JIMHEWHas CKOpPOCTH, CBA3b MEXJIy HUMH. HampaBnenue
BEKTOPOB, €AMHUIIbI U3MEPEHHUS.
Ilentp macc, ero onpeaeeHue.
3. MoMeHT uHepuuM M TOYKH. MOMEHT CHIiIbl, HAaIlpaBJIE€HHE BEKTOpa MOMEHTA CHJIBI
(pUCyHOK).
4.  OCHOBHOH 3aKOH JMHAMUKHU BPAIIATEIbHOTO JIBH)KEHUS.
Iesib paboThI M MOCIIEAOBATENLHOCTD €€ BBIIIOJIHEHMS.

N

o

JladopaTopHas padora Ne 4 (4 4.)
VCCJIEJOBAHUE 3ATYXAOIINX KOJEBAHHMI C TIOMOIIBIO
[MPYKMHHOI'O MASATHUKA
Bomnpocel nomycka
Kakue xonebanus Ha3zbiBaroTca rapMoHnueckumu? I'paguk.
Kakue xonebanus Ha3bIBatoTcs 3aryxatommmu? I'paduk.
UTO NOHMMAIOT O/ EPUOJIOM 3aTyXAIOIUX KoJeOaHui?
Kak Bbruucnsiercs nepuoj KonebaHui Npy>KMHHOTO MasgTHUKA?
Kak sxcniepuMeHTalIbHO ONpenenuTh K03 (PUIIMEHT )KECTKOCTH HPY>KUHBI?
B 4eMm cyTh npeanoxkeHHoro B padote criocoda MpoBepKu GopMyIIbl TS Teproia Koiebanui
NPY>KHHHOTO MasiTHUKA?
7. UYro Ha3pIBaeTcs JOrapu(pMHUECKUM JEKPEMEHTOM 3aTyXaHUs M KakK €ro OIpelesuTh B
ciydae ciaaboro 3aTyxaHus?

8. Kak BbIUMCINTE MOKa3aTelNb 3aTyXaHus U K03((OUIIMEHT CONTPOTUBIICHUS?

oukrwdE

JlabopaTopnasi paGora NeS (4 4.)
OIMIPEJEJIEHUE YCKOPEHMA CBOBOAHOI'O IMTAJAEHM A C TIOMOILBIO
MATEMATHUYECKOI'O 1 ®U3NYECKOI'O MASATHHUKOB.
Bomnpocsl nomycka
UYro Takoe konebanus? Buasl koneGaHuil.
2. Kakme xomeOaHusl Ha3bIBAIOTCS TapMOHHMYSCKMMHU? 3amucaTh YpaBHEHHE, HApHCOBATh

rpadux.

=

3. MaremaTudeckuii MasTHUK, €TO OTpeieieHne, rpaduK, ypaBHEHHUE.
4. Ot yero 3aBUCUT MepUOJ KoleOaHUN MaTeMaTHYeCKOro MasTHUKA? 3anucath Gopmydmy.
5. Kakue cuibpl IEMCTBYIOT Ha MaTeMAaTHUYECKUN MasTHHK B Tporiecce konebanusa? Caemarthb

YEepTEK.
6. SBisroTcs M KOJeOaHUSI MATEMAaTHYECKOTO MasiTHUKA TapMOHUYECKUMU?
CBOOOTHBIMU WJIH BBIHYKICHHBIMU ?

~
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8. Matb omnpeneneHue (pu3nUecKoro MasiTHUKA, HAPUCOBATh YEPTEX.

9. BrBectu popmyity nepuoaa koieOaHuii (HU3NIECKOT0 MasTHUKA.

10. Yro Ha3bIBaeTCs NpUBEIEHHON AIMHOM (PU3MUECKOro MasiTHUKA U LIEHTPOM KauyaHUs?

11. M3menutcs au nepuoj Koiaebanusi (pU3NYECKOro MasiTHUKA, €CJIM €ro MOJBECHTh B IICHTPE
KayaHus?

12. 10.BsiBecTr (hopMyJIBI IPUBEICHHON UIMHBI (PU3HMUECKOTO MAATHUKA JUISA CTEPXKHS U JTUCKa,
HOJBEIIEHHBIX 3a Kpail.

(4 cemecmp)
JlabGoparopHasi padora Ne6 (4 u.)
DJIEKTPOHHbBIN OCLIMJIJIOI PAD
Bonpocsl nonmycka

1. Kaxkosa uenp paboThi?
2. KakoBo Ha3zHaueHHE IEKTPOHHOTO ociuuiorpaga?
3. B 4ewm cyTh M3II0KEHHOTO B JAaHHOW pabOTe METO/a ONMpEACIICHUS YaCTOTH TapMOHUYECKHIX
Kose0aHui?
4. Yto Ha3bIBAIOT YyBCTBUTEIHLHOCTHIO AJIEKTPOHHO-TyueBOM TpyOku? Kak ee onpenenuts?
5. Kaxk ocrmimorpadoM U3MepUTh HanpsbKeHHe?
6. KakoBo HasHaueHwe Onoka cuHXpoHHM3anuu? Ilpy KakoM yCIIOBUM Ha DJKpaHe
OCLIMJIOTpaMMa HeMoIBUKHA?
7. UeM ompeensercs: YMcio MePHoI0B HCCIISAYEeMOTro KojieOaHus Ha dKpaHe ociruniorpada?
8. KakoBo Ha3zHaueHUE reHepaTopa pa3BepTKu?

JlabGoparopHasi padora Ne 7 (4 4.)
OIMPEAEJIEHME PABOTBI BBIXOAA DJIEKTPOHOB 13 METAJIJIA
Bomnpocel qomycka
9. Yro HazbiBaeTcst pabOTON BBIXOZA JIEKTPOHA?
10. KakoBa npupo/ia cui, yIep>KUBAIOIINX JIEKTPOH B MeTae?
11. Hapucyiite 1 00bsiCHUTE BOJIbTAMIIEPHBIE XapAKTEPUCTUKU JUO/A.
12. Yro Takoe TOK HACBIIIEHUS U KaK OH 3aBHUCUT OT TeMIepaTypbl?
13. O6wsicHUTE HU3NIECKYIO TIPUPO/TY 3aKOHA TPEX BTOPHIX.

JlabGopaTopHnas padora Ne§ (4 u.)
OIMPEAEJIEHME OTHOIUEHMA 3APAJIA SJIEKTPOHA K EI'O MACCE
METOJIOM MATHETPOHA
Bonpocel gonycka
1. B ueMm CyTh METO/Ia MarHeTPOHA JIJIsl OTIPEIC/ICHHsT OTHOIICHHs € / M?
2. Bnouser 5m Ha BenuuuHy By HW3MEHEHHE HANpaBICHUs TOKAa B COJIGHOWJE Ha
IIPOTHUBOIIOJIOKHOE?

3. 3aBHCHT Jiu BeJIMYMHA € / M OT BEIMYMHBI aHOTHOTO HAMPSHKSHUS?

4. PaccMOTpeTh JIBWIKEHHE SJIEKTPOHA B OJHOPOJHOM MAarHUTHOM TIOJieé B JIBYX CIydasx: a)
CKOPOCTb 3JIEKTPOHA V 1 B; 6) CKOPOCTH DJIEKTPOHA V HaIlpaBJIeHa MOJI YTJIOM ¢ K oo B.

5. Ha xakom Toke (ITOCTOSTHHOM HJIA TIEPEMEHHOM) CJIETyeT MPOBOAUTH n3Mmepenus? [louemy?

6. JleneHue BellecTB 1O MarHUTHBIM CBOWCTBaM (nua-; mapa-; ¢eppomarHeTuku). Kakxosa
(eHOMEHOIOTHsI pa3Iuirs MarHeTUKOB JIPYT OT Jipyra?

JlaboparopHast padora Ne9 (4 u.)
3ABUCUMOCTH COITPOTUBJIEHUA METAJIJIOB U ITOJIVITPOBOJHUKOB
OT TEMIIEPATYPbI

Bonpocel nomycka
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1. Kak MeHseTcs CONPOTHBJICHHE METAJUIOB M IOJYNPOBOJHUKOB C H3MEHEHUEM
TeMIEPaTypbl?

2. Urto Takoe »HEprusi akTHBAIMH 3JEKTpoHAa B nouynpoBoanuke? Kak ona Haxomutcs B
TaHHOU pabote?

3. Uro Takoe TtemmepaTypHbli KoddduimeHT conpoTtuBieHus? KakoB reoMeTpuyecKuid

CMBICT TemIiepaTypHoro kodddummenrta comporuBieHus? Kak MOXHO HalTH o u3

rpadpuka R =f (T)?

Kakum mMeTooM B JaHHOH paboTe U3MEPSIETCs COMPOTUBIICHHE

Kak MOXHO MCIIOJIb30BaTh U3YUEHHBIE SABJICHUS B TEXHUKE, OBITY?

o &

JlaGoparopunas padora Nel0 (4 4.)
N3YUEHUE MATHUTHOI'O I1OJIA COJIEHOUJA C ITOMOUIIBIO
JATUYUKA XOJUIA
Bonpocel nomycka

Chopmynupyiite 3akon buo-Capapa-Jlamnaca. [lonb3ysch 3TUM 3aKOHOM, JaiTe BBIBOJ
(GopMyJIbI 111 MHAYKLIMU MarHUTHOTO T10JIsI HA OCU KPYTOBOT'O BUTKA C TOKOM.
Chopmynupyiite TeopeMy 0 HUPKYIAUU BekTopa B mo
KoHTYpy L. Ilonb3ysich 31Ol TeopeMol, faiiTe BbIBOJ GOPMYJIbI JJIsi MHIYKLIUH MarHUTHOIO
1oJisi 0ECKOHEYHOTO COJICHOMIA.
[Tonp3ysich MPUHIMIIOM CYNEPIIO3UINH, JaiiTe BHIBOJ (HOPMYJIIBI IS MHIYKIIUH MarHUTHOTO
1oJisi 0ECKOHEYHOTO COJICHOUIA.
Haiite BerBox hopmyel mist 1C Xoimna.
Hapucyiite cxeMy uaMepeHuil s Hccae1oBanus 3aBucumoctu B = f (2).
[Moctpoiite 3aBucumocts B = f (1).

Jlaboparopnas padora Nell (4 4.) .
OINPEAEJIEHUME I'OPU30HTAJIBHOU COCTABJIAIOIIEN BEKTOPA
NMHAYKINU MATHUTHOI'O I10JIA 3EMJIN.

Bomnpocel qomycka
Kak rpadguuecku n3obpaxaercss MarHUTHOE ToJie?
HazoBute 351€eMEHTBI 36MHOTO MarHeTusma. Jlokaxure, 4To 3eMiIsl UMEET MarHUTHOE TIOJIE.
Kakum 06pa3oM MOKHO 0OHApPYKUTh MarHUTHOE 110Jie?
MoryT 51 OKpy>Karolye TaHTeHC-TalbBaHOMETP (T-T) MPeIMETHI OKa3aTh BIUSIHUE HA
MOJIOKEHUE MAarHUTHOM cTpenku npubdopa? [louemy?
Ha xakoM Toke (IIOCTOSSHHOM WM IIEPEMEHHOM) ClIeAyeT MPOBOAUTh u3mMepeHus? [Touemy?
[Touemy karymika T-T eJaeTcs Bceraa 00ap1Ioro guamerpa’?
N300pa3uTh MarHuTHOE 1MOJIe 3eMIIH.
[Tpupona dpeppomaruerusma.
B yem 3akiogaercs cyTh NpeIoKEHHOT0 B padoTe METO0/1a, MM KAKOB MPUHIIHIT
onpeaeneHus Brop 3emnmn?
JU1s 4ero Hy»KHO U3MEHSTh HalpaBJIeHUE TOKa B KaTyIlKe T-T'7

JlabopaTopnasi padora Nel2 (4 4.)
N3YYEHUE IMTPOLIECCOB 3APAJIA U PA3ZPAAA KOHAEHCATOPA
Bonpocsl gonycka
Yro Takoe KpuBas penakcanuu 3apsaa?
Kak onpenensiercss XxapakTeprUCTUYECKOE BPEMSI pelaKcaluu T7?
OnwumuTte OJI0K-CXeMy YCTaHOBKH.
Kak 3aBucuT Bpems 3apsifa U paspsaa KoHAeHcaTopa OT 3jaeMeHToB uenu Ri, Rz, C?
KakoBa 3aBUCHMOCTH HampsokeHus Ha KouaeHncarope U u Toka B nenu | ot Bpemenn, T.e. U(t)
u I(t), B mportiecce 3apsiaa u pas3psiaa KoHaeHcaropa?
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JlabopaTopnasi padora Nel3 (4 4.)

N3YYEHUE SBJIEHUS B3AUMHOM NHTYKIIUN
Bonpocs! nonycka

1. ChopmynupyiiTe 3aKOH EKTpOMarHuTHOW HHAyKuu Papajaest u npaBwmio JIeHa.

3. Uemy paBna DJIC B3auMHOI MHAYKITUU ABYX KOHTYpOB?
4. Ot yero 3aBUCUT KOA((UIIMESHT B3aUMHON HHIYKIIUN?
5. OOmwscHute rpaduk 3aBucuMoctd M21 = f (z), mosry4eHHbII B TaHHOK padoTe.

Jlureparypa:

1. Jlankun C.B., SIxosnea E.I1. MonekymnsipHas ¢usuka. JlaboparopHblii mpakTUKyM /
bnarosemieHck, (2-e uznanue, nonoanenHoe)./ C.B.Jlankun, E.I1.SIkoBnera . —
bnarosemenck: M3a. BI'TIY, 2015 -80 ¢

2. Jlankun C.B., fIxosnesa E.I1. Mexanuka JlabopatopHblii mpaktukym / biaroserienck. (2-e
u3nanue, nepepadborannoe) )/ C.B.Jlankun, E.I1.flkoBneBa . — barosemenck: Uzn. BI'TIY,
2015 -92c¢

3. Manxas, FO.A. JlabopaTopuslii nmpakTuKyM 10 ¢usuke (DnekrpudectBo u Mmaraetnsm)/ FO.A.
[Mankas, C.B. bapsimaukos, C.B. Jlankun. — biaarosemenck: M3a. BI'TTY, 2013 —142 c.

6 IUJTAKTUUYECKHUE MATEPUAJIBI 1151 KOHTPOJISI (CAMOKOHTPO.IST)
YCBOEHHOI'O MATEPUAJIA

6.1  OueHouHbIEe CPEACTBA, MOKA3ATE]H U KPUTEPUH OLIEHUBAHUS KOMIIeTeH IMi
HNupgexce | OueHoyn
IToxa3arenn Kpurepun onenuBanus
KoMIIeTe oe .
OLICHMBaHUS ¢()OpMHPOBAHHOCTH KOMIIETCHIM I
HIUH Cpe/ICTBO
CtyzneHT oTBedaeT HENpaBUIIbHO, HEYETKO U
Huzkui HeyOeIuTeNnbHO, JaeT HEBEPHbIE
(HEeyAOBIIETBOPUTENBHO) | JOPMYJIUPOBKH, B OTBETE€ OTCYTCTBYET
Kakoe-1100 MpeJICTaBICHUE O BOIPOCE
. CryneHT oOTBEYaeT HEKOHKPETHO, Cabo
Hoporoserit apryMEHTHPOBAHO U HE YOEeIUTEIbHO, XOTS U
OIIK-1 (YZ1OBIIETBOPUTENIHHO) pry P Y ’
(O1K-1.1)| Cobecen MMeeTCs] KaK0e-TO MPEJCTABIEHUE O BOIPOCE
[TK-1 OBaHME basosbiit CrTyzneHT OTBEYaeT B LIEJIOM INPaBUIBHO, HO
(IIK-1.1) (xoporio) HEJIOCTATOYHO IIOJIHO, YETKO M YOEIUTEIBHO
CraBurcs, ecau  NPOJEMOHCTPUPOBAHBI
. 3HaHHE BONpPOCAa M  CaMOCTOSITENIbHOCTD
Bricokuii
MBIILIEHMS], OTBET COOTBETCTBYET
(oTnHuHO)
TpeOOBaHUSAM TPABUIBHOCTH, MOJHOTHI H
apryMEHTHPOBAHHOCTH.
Husknii KomnuecTBO  NMpaBWIBHBIX ~ OTBETOB  Ha
(HeyIOBIETBOPUTENBHO) | Bompockl Tecta MeHee 60 %
OIIK-1 [ToporossIii KomnuecTBO  NMpaBWIBHBIX ~ OTBETOB  Ha
(OMK-1.2) Tecr (YIOBIIETBOPUTENHHO) | BOMPOCHI TecTa OT 61-75 %
IK-1 ba3zoBbrit KomnuecTBO  NMpaBWIBHBIX ~ OTBETOB  Ha
(TK-1.1) (xoporiio) BOIPOCHI TecTa OT 76-84 %
Bricokuii KonnuectBo  mpaBWIBHBIX ~ OTBETOB  Ha

(OTIIMYHO)

Borpockl Tecta oT 85-100 %
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OIIK-1
(OIIK-
1.3)

Joknan,
coo01IeH
ne

Huszkui
(HEYTOBJICTBOPUTEIHLHO)

Jloknaa cTyAeHTY HE 3aUUThIBACTCS €CIIU:

e CrTyaeHT HE YCBOWI 3HAYUTEIBLHON YacTH
poOJIEMBI;

e Jlomyckaer CyIIECTBEHHBIC OIIMOKH U
HETOYHOCTH P PACCMOTPEHHHU €€;

e lcnbIThIBaeT TPYAHOCTU B IPAKTUYECKOM
MPUMEHEHWH 3HAHU;

e He MoxeT aprymeHTHpOBaTh Hay4HbIE
MOJI0KCHHS;

e He dbopmynupyer BBIBOJIOB u
000011eHMIT;

e He BiaseeT NOHATUIHBIM anapaToM.

3ajaHue  BBINOJIHEHO Oojiee uYeM  Ha
nojioBuHy. CTyJIeHT OOHapy’>KMBaeT 3HaHHE
U [OHMMaHUE OCHOBHBIX  IOJIOXKEHUH
3aJaHus, HO:

e Tema packpblTa HEIOCTATOYHO YETKO U
IIOJIHO, TO €CTh CTYAEHT OCBOMJI IpoOiemy,
[0 CYLIECTBY MH3JIaraeT €e, ONUpPasCh Ha
3HaHUS TOJILKO OCHOBHOM JIUTEpaTyphl,

[Toporossrii e JlomyckaeT HeCylIEeCTBEHHbIE OIIUOKU U
(YIOBIETBOPUTENBHO) | HETOYHOCTH,
e lcneITEIBaeT 3aTpyAHEHUS B
NPaKTUYECKOM MPUMEHEHUH IOJTYyYEHHBIX
3HAHUI;
e (Cnabo apryMeHTHUpYEeT Hay4HbIE
TIOJIOKCHMUS,
e 3arpynHsercs B dbopMynupoBaHUU
BBIBOJOB M 000OIEHHU;
e UYacTuuHO BIaJic€T CUCTEMOM MOHATHH.
3ajaHie B OCHOBHOM BBITIOJIHEHO:
e CryaeHT TBEpAO YCBOWI TEMY, TPAMOTHO
U 1O CYUIECTBY M3J1araer €€, ONUpasCh Ha
3HaHUSI OCHOBHOM JIUTEPATYPHI,
. e He JIOITyCKaeT CYyILIECTBEHHBIX
bazoBmrit ..
HETOYHOCTEH;
(xopomo) e VBA3BIBACT YCBOCHHBIE  3HAHUSA C
MPAKTUYECKOU IE€ATEIbHOCTBIO;
e ApryMeHTHPYET Hay4dHBIC MTOJOKEHNUS,
e JlenaeT BBIBOJBI U 00OOIIEHUS;
e Braneer cucTemMoi OCHOBHBIX TTOHSITHI.
3ajaHie BBIIIOJHEHO B MAaKCHMAaJIbHOM
o0BeMeE.
e CryneHT riry0OKO U BCECTOPOHHE YCBOMII
Bricokuit mpobnemy;
(oTmmamo) e VYBEpeHHO, JIOTUYHO, MOCIIEIOBATENBHO U

IPAMOTHO €r0 U3JIaraerT;

e Omnupasice Ha 3HaHUS OCHOBHOM WU
JOTIOJTHUTEIBHOU JIUTEPATypHI, TECHO
MIPUBSI3bIBACT YCBOEHHBIE Hay4HbIC
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TIOJIOKEHUS c MPAaKTUYECKOU
JESATETLHOCTBIO;

e VYmeno 00OCHOBBIBAET M apTyMEHTHPYET
BBIJIBUTaCMbIC UM HJICH,

e JlemaeT BBIBOABI M 000OIICHHS;

e (CB00OOIHO BIa/ICET MOHATHUSIMHU.

6.2 Ilpome:xxyTouHasi aTTECTANMS CTYI€HTOB IO JUCUUIJIMHE

ITpomMexyTouHass arrecranus SBISETCA IPOBEPKOM BCEX 3HAHHWN, HABBIKOB M YMCHMMU
CTYACHTOB, NMPHOOPETEHHBIX B IMPOLECCE M3YyYEHUS NUCHUILTHHBI. DOopMoii MPOMEKyTOUHOM
aTTeCTalluy IO JUCLUIUIMHE SBIIsAETCS 3a4ET/9K3aMEH.

Jlnst ouLeHMBAHUSA PE3YNbTATOB OCBOCHHs JHUCLMIUIMHBI IIPUMEHSETCS CIELYHOLIUe
KPUTEPUHN OLICHUBAHHS.

KpnTepvm OCHUBAHUSA YCTHOI'O OTBETA HA 3a4Y€Te

OHGHKa «3a4YTCHO» BLICTABJIACTCA CTYACHTY, CCJIIN:

BOIIPOCHI PACKPBITHI, U3JI0KEHBI JIOTHUHO, 0€3 CYIIECTBEHHBIX OIIMOOK;

[IOKa3aHO YMEHHME WUIIOCTPUPOBATh TEOPETUUECKUE I0JIOKEHUS] KOHKPETHBIMU
pUMepamu;

IPOIEMOHCTPUPOBAHO YCBOCHHE paHEe M3YUYCHHBIX BOMPOCOB, CPOPMUPOBAHHOCTH
KOMIIETEHIINH, YyCTOWYMBOCTD UCIOIb3yEMbIX YMEHHI U HABBIKOB;

JIOITyCKalOTCs HE3HAUUTENIbHbIE OLIMOKH.

OHGHKa «HE 3a4TCHO» BBICTABJIACTCA CTYACHTY, CCIIU:

HE PacKpbITO OCHOBHOE COJIep KaHNEe yueOHOro MaTepuara;

00HapyX€HO HE3HAHWE WJIM HEMOHMMaHUEe OOJbINell Win Hanbosee BaKHOW 4YacTh
y4eOHOro Marepuana;

JIOMYIIEHbl OUIMOKHM B ONpEJeNeHUM MOHATHI, KOTOpbIe HE HCIpaBlIeHbl IOCIE
HECKOJIbKUX HaBOJAIIMX BOIIPOCOB;

HEe cOPMUPOBAHBI KOMIIETEHIIUHN, YMEHHS ¥ HAaBBIKU.

Kpurtepun oneHUBaHNs YCTHOTO OTBETA HA JK3aMeEHe

OrneHKa 5 (OTIMYHO) CTABUTCS, €CIIH:

IIOJIHO PAacCKpBITO COoZepKaHHe MaTepuasa Ousiera;

MaTepuai H3JI0)KEH TPaMOTHO, B OIPENEICHHON JIOTMYECKOW MOoCIea0BaTeIbHOCTH,
TOYHO HUCIIOJIb3YETCS TEPMUHOJIOTHS;

[IOKAa3aHO YMEHUE WUIIOCTPUPOBATh TEOPETUUYECKUE TIOJOKEHUS KOHKPETHBIMU
pUMepaMu, MPUMEHSATh UX B HOBOW CUTYallUU;

MIPOJIEMOHCTPUPOBAHO YCBOGHHME paHEe M3YyUYEHHBIX COMYTCTBYIOIIMX BOIPOCOB,
c(OPMHPOBAHHOCTh M YCTOHYNBOCTh KOMIIETEHIINNA, YMEHHUI U HABBIKOB,;

OTBET MPO3BYYaJl CAMOCTOSTENHHO, 6€3 HAaBOIAIIMX BOIIPOCOB;

JIONYIIEHbl OJHA — JIBE HETOYHOCTH IPU OCBELIEHUH BTOPOCTENEHHBIX BOIPOCOB,
KOTOpBIE UCIIPABIIAIOTCS 110 3aMEYAHUIO.

Ouenka 4 (XOpoIlo) CTaBUTCS, €CIIH:

OTBET YIOBIETBOPSET B OCHOBHOM TPEOOBaHUSM Ha OIICHKY «5», HO TIPU STOM HMEET
OJVH M3 HEJOCTATKOB:

B M3JIOKEHUU JOMYIIEHBI HEOObIIHE MPOOEIIbI, HE NCKA3HUBIIHME COJIEPIKAHUE OTBETA;
JOTMYIIEHbI OMH — JBa HEJOYEeTa MPU OCBEIICHHWH OCHOBHOTO COJEP)KAHHS OTBETA,
WCIIPaBJIEHHBIE 110 3aMEYaHHIO0 IK3aMEHATOpPa;
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¢ JIOMyIICHbI omubOka uin Oojee ABYX HCAOYCTOB IHpPHU OCBCHICHHU BTOPOCTCIICHHLIX
BOITPOCOB, KOTOPLBIC JICTKO UCIIPABIAIOTCA 110 3aMEYaHHIO 3K3aMeHaTOopa.

Ornenka 3 (YAOBICTBOPUTEIBHO) CTABUTCS, €CIIH:

® HEMOJHO WJIM HEIMOCIEIOBaTEIbHO PACKPHITO COJEpKaHWE MaTephalia, HO TOKa3aHO
06mee IIOHUMAaHHUEC BOHpOCﬁ nu HpOl[eMOHCTpI/IpOBaHBI YMCHI/ISI, JOCTATOYHBIC JIA
JAJIbHEUIIICTO YCBOCHHS MaTepHalia;

® UMEIHCh 3aTPyJHEHUS WIH JIONYIICHBI OIIMOKKM B  ONPEACICHUM ITOHATHH,
HCIIOJIB30BAHUHU TCpMI/IHOJIOI‘I/II/I, I/ICHpaBHeHHBIe II0CJI€ HECKOJBbKHX HaABOIAIINUX
BOIIPOCOB;

® IIpY HEMOJHOM 3HAHWM TCOPETHYECKOTO MaTepHaja BBISBICHA HEIOCTAaTOYHAS
C(bOpMI/IpOBaHHOCTL KOMHGTGHHHﬁ, YMCHI/II;'I 1 HAaBBIKOB, CTy,Z[eHT HC MOXECT HpI/IMeHI/ITb
TEOPHUIO B HOBOM CHTYAIIHH.

Orenka 2 (HEYIOBJIIETBOPUTEILHO) CTABUTCS, €CIIN:
® HE PacKphITO OCHOBHOE COJIEp>KaHNE YUeOHOTro MaTepuaa;
e 00OHapy»XeHO HE3HAHWE WU HENMOHMMAaHWE OOJNbIICH WM HauOoJee BaKHOW YaCTH
y4eOHOro MaTepuana;
® JONYIIEHbl OMIMOKH B OMPEICNICHUH TOHATUN, MPU HCHOJIH30BAHUM TEPMHHOJIOTHUH,
KOTOPLIC HC UCITPABJICHLI IMOCJIC HECKOJIbKMX HABOAAIINX BOIIPOCOB.
e He cOpMUPOBaHbI KOMIIETEHIIUU, YMEHUS 1 HAaBBIKU.

IIpumep KOHTPOJILHOI padoThl O «MoJieKyasApHOH GuU3NKe U TEPMOAUHAMHUKE)

1. Hexoropass Macca a3oTa NpH JAaBJICHUM MMelda o0beM 511, a Npu JaBieHUW 3 aTMm. - 2I.
[Tepexon OT nepBOro COCTOSIHUS KO BTOPOMY ObUI ClIeaH B JIBa dTala: cHavaja o U30X0pe,
a 3areM 1o uzobape. OnpenenuTh U3MEHEHHE BHYTPEHHEH SHEPIruu, KOJINYECTBO TEIUIOTHI U
MIPOU3BEIEHHYIO PaboTYy.

2.UneanbHas MammHa, paboTaromas no uukiay KapHo, momydaeT 3a KaxIbli IUKJI OT
Harpesatens 600 xan. Temmeparypa marpesarens 400°K, xomomumbanka - 300°K. Haiitu
paboTy, coBeplIaeMyl0 MAalIMHOM 3a OAMH LHMKJI, M KOJHWYECTBO TeEIJa, OTJaBaeMOro
XOJIOAWIBHUKY 32 OJIVH LIMKJI.

3. OnpenenuTh U3MEHEHNE SHTPOIIMH B IIpoIeccax, OMMCAHHBIX B 3a1ade 1. Macca a3ora paBHa
or.

IIpumep TecToBOrO 3a1aHNus MO Kypcey odmel ¢gusukn «MexaHuka»
1. Ecnu Teno, HauaBliee ABUTAThCS PaBHOYCKOPEHHO M3 COCTOSHUA MOKOS, 3a IEPBYIO CEKYHIY
HOPOXOJUT IMyTh 2 M, TO 32 UETBEPTYIO CEKYH]Iy OHO MPOUIET MyTh (M):
i. 1)6,0; 2)8,0; 3)10,0; 4)12,0; 5)14,0.
2. Kamens OpoiteH ¢ 6ajkoHa JoMa B TOPU30HTAIbHOM HampasieHuu. Uepes 3 ceKyHIbl
a. IoJIeTa BEKTOp CKOPOCTHM KamHs cocTaBwi yros B 45°. HauvampHas CKOpOCTh
KaMHs ObLa paBHa (M/C):
i. 1)3,0; 2)10,0; 3)15,0; 4)20,0; 5)30,0.
3. C Kak1M yCKOpPEHHEM HY)KHO IOJHUMATh THPIO, YUTOOBI €€ BeC YBEIMUYMIICS B /1Ba pa3a?
i. 1)0,25g9; 2)0,59; 3)g; 4)29; 5)3g.

4. Kupnuu yCKOpEHHO COCKalb3bIBaeT C HAKJIOHHOM IJIOCKOCTH, YroJi HakioHa koTopoi 30°.
KoaddummenT Tpenns Mexmy KUPIAYOM | IIOCKOCTRIO cocTaisieT 0,3. [1pu aTux ycnoBusx
YCKOpEeHHe KHpIHya paBHo (M/c?):

i. 1)4,70; 2)3,15; 3)2,81; 4)2,35; 5)1,18.

5. MaremaTHuecKuil MasTHUK pPaBHOMEPHO BpallaeTCs B BEPTHUKAIBHOM IIJIOCKOCTH BOKPYT

Touku mojBeca. KakoBa macca (Kr) MasTHHKA, €CIIM PA3HOCTb MEXAY MAaKCUMAaJbHBIM U

MUHUMAaJIbHBIM HaTspkeHueM HUTH pasHo 10,0 H?
i. 1)05; 2)10; 3)0,1; 4)10,0; 5)2,0.
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6. Kamens Opomen mon yriom 60° x ropm3onTy. Kak oTHoOcATCS Mexmy coOoW HadadbHas
KHUHETHYECKasi SHEPTUsl C €r0 KWHETUYECKOW SHEepruen B Bepxueu Touke tpaekropun? 1)0,75;
2)1,0; 3)1,5; 4)2,0; 5)4,0.

7. KectkocTh npyxunbl paBHa k. UeMy paBHA JKECTKOCTh TPEX TaKWUX MPYKHH, COCIUHEHHBIX
napauieNbHoO.

8.Uemy paBHa IUIOTHOCTH Teja, KOTOpPOE IIaBaeT, morpysuBumch Ha 0,8 cBoero oObema B
KHUIKOCTB IDIOTHOCTBIO 800 Kr/M3

9. IIpu BepTUKAIHHOM MOABEME MEPBOHAYAIBHO HAXOISIIETOCS HA 3e€MJIe TPy3a Maccoil 2 Kr
Ha BBICOTY | M MOCTOSIHHOW cwiIod Oblia coBeprieHa padora, paBHas 80 JDx. C xakum
YCKOPEHUEM IOJHUMAIIHU Ipy3?

10. MarepuanbHas Touka Maccol 1 Kr, ABHUrasch paBHOMEPHO, OIMCHIBAET YETBEPTH
OKpY’KHOCTH paauyca 1,2 M 3a 2 c. Uemy paBHO U3BMEHEHUE UMITYJIbCA TOUKHU 32 3TO BPEMSI.

IIpuMmep Tem 10K1210B 110 «MexaHuKe»
1. Meroibl U3MEpEHUs: BPEMEHH.
2. PazBuTue npencTaBieHU O MPOCTPAHCTBE U BPEMEHH.
3. TpeHnue, ero 3HaueHUe B IPUPOJIE.
4. Apxumenona Cuna. YcioBre IiaBaHusl.
5. YckopeHust U eperpy3ku B )KUBOW IPUPOJE.
6. Bnustaue Bpamienns 3eMiId Ha paBHOBECHE U JIBM)KEHHUE TEIL.
7. Cuna naBiieHus U AaBJieHUE B )KUBOTHOM MHUpE.
8. leticTBue JlyHsl Ha 3emitio.
9.T'ostoca B ’KMBOTHOM MHMpE.
10. TlovyeMy yTKH M TYCH XOJIST IEPEBATHBASICH?
11. Pe3oHaHc U €ro poJjib B IPUPO/IE.
12. Illywm, ero posb B Ipupoe.
13. 3akon [lackans u ero TeXHH4YECKOE IPUMEHEHHUE.
14. Buxpwu.
15. Tloner NTUIl U HACEKOMBIX.

6.3 TunoBbie KOHTPOJILHBIE 32/1aHUSI WJIN HHbIE MATePHAJIbl, HEOOXOAUMBbIe IJIS1 OLIEHKH
Pe3yJbTaTOB OCBOECHHS TUCIUIIJIHHBI
6.3. 1 Bonpocst k 3auemy no pazoeny Quzuueckue 0CHO8bl MEXAHUKU U MEPMOOUHAMUKU

1. /IBmxeHue Tena noj yriom K ropus3oHTty. (Ilokaxkure B pa3inyHbIX TOUKAX TPACKTOPUHU
IIOJIHOE YCKOPEHNUE, €€ HOPMaJIbHYIO M TAHI€HIIMAJIBHYIO COCTABIIAIOILYI0. BeiBenuTe
yYpaBHEHHE TPAEKTOPHUH 3TOTO IBUKEHUS).

2. Kak obnapyxuBaercs nose Tsarorenus? Kakyro ¢usnueckyro BeIMUUHY Ha3bIBAIOT
HanpspKeHHOCTH noiia? M300pa3uTte Ha rpaduke 3aBUCHMOCTh MOAYJISl HAPSKEHHOCTH OIS
TATOTEHUS OT PACCTOSIHUS TOUYKHU OT LIEHTPA, CO3/1A0ILIETO TOJIS.

3. Kak pacmpeneneHsl CHIIBI YIPYTOCTH W BHYTPEHHHE HANpPsOKEHHS TPH  OJHOPOTHBIX
negopmanusax pacTsHKeHUs U cBura’?

4. Kak MOXHO onpeaenuTh Ko3(PPHUIHMEHT TPEeHUs MOKOS, MOJIb3YsICh HAKJIOHHOM MIOCKOCTHIO?
BriBenute Gpopmyiny Ut HaX0XKICHUS KOA(PPHUIIMEHTa TPEHUS TTOKOSI.

5. TlokaxkuTe, 4TO 3aKOH COXpPAaHEHUS HMITyJIbCa SIBISETCA CIEACTBHEM TPEThEro 3aKoHa
Herorona.

6. [okaxute TeopeMy 00 W3MEHEHHH KHHETHYECKOW DJHEPrUM W TIIOSICHUTE, TOYeMy ITa

TE€OpeMa BEPHA JIMILB I PAaBHOJEHCTBYIOIINX BCEX CUJI, IPHIIOKEHHBIX K TEIY.

Briseaure hopmyity A MOJTHOM KUHETUYECKOM SHEPTrUU ABMKYIIETOCS Tena.

8. CdopmupyiiTe 3aKOH COXpaHEHHsI MOMEHTA UMITYJIbCa Tella, BPallaloerocs
BOKPYT HEMOABMKHON Ocu. OINHIIUTE, KaK 3TOT 3aKOH HCIOJB3YETCS
durypucramu u akpodaTamu.

9. OmnprTHeIE razoBbie 3akoHbI (boitns-Mapuotra, ['eli-Jltoccaka, [llapis, JanpToHa).

~
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14.
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VYpaBuenue Menaeneesa-KnaneiipoHna.
. OCHOBHOE ypaBHEHUE KHHETUYECKON TEOPUH Ia30B.
. Cxopoctu ra3zoBbeix Mosekyi. Pacnpenenenue Maxkcgeiia.
. Oneitel [leppena. Onpenenenue uncia ABorajpo.
. TermoeMkocCThb rasa.
IIpoueccsl U NUKIIBI C ra3aMH.
. YpaBHEHUE COCTOSIHUS PEAJIbHOTO ra3a.
. YpaBnenue Knaneiipona-Knaysuyca. TpoitHbie TOuku. JluarpamMmMbl COCTOSTHHUSL.

6.3.2 Bonpocul K IK3ameHny no pazoeny IieKkmpuiecmeo, MacHemus3m, Koaeoanus u 60JaHbl

1.
2.

HOXoNO U AW

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.

0.

OnekTpuueckue 3apsiabl. CBolicTBa. BzaumoneiictBue 3apsaaoB. 3akoH KyioHa.
OnexTtpuueckoe rmnoisie. HampspkeHHOCTs mouisA, Tpaduueckoe uzoOpakenue. Ilpuniun
CyHEpPIIO3ULUH.

Pabora cun anexTpoctarnueckoro nois. [loteHnuan. DKBUNOTEHIMATBHbIE TIOBEPXHOCTH.
Teopema Octporpaznckoro-I'aycca. [Ipumeps! pacuera nosi.

CBs13b MEX/ly HANPSKEHHOCTBIO U IOTEHIIUAJIOM 3JIEKTPUYECKOI0 MOJIS.

Hunons. [leficTBUE 3€KTPUUYECKOTO OIS HA TUTIOIb.

[TpoBOAHMK B 3JIEKTPUUECKOM I10JI€. DIIEKTPOCTATUYECKAs 3alUTa. 3a3€MIICHHUE.
[Tonsipuzanus qurNeKTpUKOB. Buibl nospu3anum.

OnexrpoeMkocTh. Konnencaropsl. Buasl coetnHeHui.

DHeprus U IIOTHOCTh YHEPTUU JIEKTPUUECKOTO MOJIS.

. Onextpuueckuii Tok. Hocurenu 3apsina.

3akoH Oma. ConpoTUBIIEHHE IPOBOAHUKOB.

[TonsiTue o cBepxnpoBoHUKax. [loHATHE O CBEPXITPOBOUMOCTH.

OJ1C ucrounuka 3akoHa Oma Jij1s1 HEOIHOPOIHOTO y4acTKa LeMu.

Pabora BbIxoaa 3ekTpoHa. DMHUCCHS 3JIEKTPOHOB.

TepmonnexkTpuueckue ABieHus. Tepmomnapa.

OneKTpoHHbIE JamIbl. [I[pruMeHeHne 3JeKTPOHHBIX JIaMII.

Kiaccuueckast Teopusi IpOBOJAMMOCTH METAJIOB.

OneMEeHTHI 30HHON TEOPUH TBEPJBIX TEI.

[TonynpoBoauuku. COOCTBEHHAs U TPUMECHAs TPOBOJUMOCTD MOTYTPOBOTHUKOB.
JpIpouHO-371eKTpOHHBIN Niepexo1. [I[puMeHeHne nonynpoBOAHUKOBBIX TPHOOPOB.
Nounszanus monexkyn. Tok B razax. [lonstue o miazme.

DIIEKTPOMPOBOTHOCTH KUAKOCTEH. 3akoHbl Dapajes.

MarnutHoe nozie. MHayKius, Hanps>keHHOCTh MAarHUTHOTO TOJIA.

3akoH buo - Capapa - Jlamnaca. Pacuer Hampsyk€eHHOCTM MarHHUTHOTO TOJsI Ha OCH
KpyTOBOI'O MOJISI.

3akoH Amriepa. Pamka ¢ TOKOM B MarHuTHOM TIOJIE.

Cuna Jlopenua. Dddexr Xomia.

JIB>KeHUe 3apsKEHHBIX YACTHUIL B AJIEKTPUIECKOM U MATHUTHOM TTOJISIX.

SIBneHune 3MeKTPOMarHuTHOM MHIYKIUH.

SBnenne camomuayKiuy. Bzaumuas uaayknus. TpaHchopmartop.

DHeprus U IIOTHOCTh YIHEPTUU MAarHUTHOTO MOJIS.

Cucrema MHTETpaIbHBIX ypaBHEHU MakcBea.

MarHuTHbIN, MEXaHUYECKUIT MOMEHTBI J1eKTpoHa. CriiH. MarHuTHBI MOMEHT aToMa.
MarsuTHble CBOMCTBA BEIIECTBA.

KonebaTenbHbIN KOHTYP. DIEKTPOMarHUTHBIE KOJICOAHMSI.

OneKkTpoMarHuTHbIE BOJHBI. [1Ikana 3eKTpOMarHUTHBIX BOJIH.

[lepemennsblit Tok. BekropHbie auarpammel. 3akoH Oma JJisi IEpEMEHHOT0 TOKa. Pe3oHaHc
HanpsHKeHUH.

DJeKTpuiecKrue CBOOOHbIE, 3aTyXalollIne, BRIHYK/IEHHbIE KOJIeOaHusl.
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6.3.3 3a0anusa Kk MOHUmMOpPUHZY no Kypcy uszuka

OueHo4YHbIE CpeCTBA AJIS POBEPKH YPOBHSA C(POPMUPOBAHHOCTH KOMIIETEHIUM

OIIK-1, IIK-1
e Bec PesyabraTr onenuBanus (0asbl,
Tun 3aganus 3a;1a1_mﬂ 3aJJaHuSA MOJIyYeHHbIE 32 BbINOJIHEHUE 3a1aHusl /
(0asw) XapaKTepPUCTUKA NPABUWIBLHOCTH 0TBETA)
3a/IaHUS 3aKPBITOTO 1, 2, 3, 1 Gamn 1 6 - monHOE TpaBWILHOE cooTBeTCTBHE; ()
THIIa ¢ BEIOOPOM 4,5 0 - oCTaJIbHBIC CITy4au
OJIHOTO TPaBUILHOTO
(1 u34)
3a/1aHus 3aKPBITOTO 6,7 2 bajuta 2 0 — TMOJHOE TPAaBHIBLHOE COOTBETCTBHE
THIIA C BEIOOPOM (moceIoBaTeIbHOCTh ~ BApUAHTOB — OTBETA
HECKOJIbKHX MOKET OBITH JIFO0OH); 1 0 — ecnm gomyImieHa
IIPABHJIHBIX OTBETOB onHa omMOKa / OTBET NPAaBHJIbHBIA, HO HE
(3u3 6) noJiHbIH; 0 6 — OCTAJIBHBIC CITyYan
3aJIaHusl 3aKPBITOTO 8,9 2 bama 2 0 — moJIHOE TPAaBUIIBHOE COOTBETCTBHUE; 1 O
TUTIA HA YCTAaHOBJICHUE — eclli JIONyIIeHa OJHAa OmMnOKa / OTBET
cooTBeTCTBUSA (4 Ha 4) NpaBWIbHBIMA, HO He mnoiHbIH; 0 0 -—
OCTaJIbHBIC CITyYaH
3aJIaHHE 3aKPBITOTO 10, 11 2 baa 2 0 — moJIHOE TPABUIIBHOE COOTBETCTBHUE; 1 O
THUTIA HA YCTAaHOBJICHUE — eclli JIONyIIeHa OJHAa OmuOKa / OTBET
[IOCIEA0BATEILHOCTH NPaBWIbHBIM, HO He mojHbli; 0 0 —
OCTaJIbHBIC CITyYaH
3aJIaHHsI OTKPBITOTO 12,13 3 Oaia 3 0 — mojHOE MmpaBHIIbHOE cooTBeTcTBHE; O O
THUTIA C KPATKAM — OCTaJIbHBIE CITyYaHu.
OTBETOM
3a/IaHHs1 OTKPBITOTO 14,15 S06amioB |5 0 — TOJHOE MPAaBHIBHOE COOTBETCTBHE;
THUTIA C PA3BEPHYTHIM €CIM JIONyIIeHA OJHa OUIMOKa/HETOYHOCTD /
OTBETOM OTBET MPaBWIbHBIN, HO HE TIOJIHBIN - 3 Oaia;
€CJIM JIOMYIIeHO Oosiee OHON OIMOKY / OTBET
HEMpaBWIbHEIM / oTBeT oTcyTcTByer — 0
0aJIoB

®opmupyemast
KOMIIETEHIUA

Nuaukatopsl ¢pOpMHPOBAHHOCTH KOMIIETEHIIMH

- OIIK-1. CnocobeH npuMeHsITh
€CTeCTBEHHOHAYYHbIE U
oOIIenHXKeHEPHbIC 3HAHUS, METOIbI
MaTeMaTHYeCKOro aHaJIn3a U
MOJIEITUPOBAHMS, TEOPETUIECKOTO H
HKCIIEPUMEHTAIBHOTO UCCIIE/IOBAHUS B
PO eCCHOHAIBHON e TENHHOCTH

OIIK-1.1 Oo6manaer 0a30BEIMH 3HAHUSMH,
MOJIyYCHHBIMH B OOJIACTH MaTeMaTW4ecKux U (WIin)
€CTECTBCHHBIX HayK.

OIIK-1.2 YwMmeer WCIIO0b30BAThH ux B
npo¢eCCHOHATBHON IEATETLHOCTH

OIIK-1.3 Mmeer HaBBIKM BbIOOpa METOJIOB pEIICHUS
3ama4 MPOoECCHOHATBPHON JEATENIBHOCTH Ha OCHOBE
TEOPETUIECKHUX 3HAHUU

- TIK-1. CrnocoGeH AeMOHCTpUPOBATH
0a30BbIe 3HAHUS MATEeMAaTUYECKUX U
€CTECTBEHHBIX HayK,
pOorpaMMHUpOBaHUs u
WH()OPMAITMOHHBIX TEXHOJIOTUMA

TIK-1.1 — oOamaer 0a30BBEIMU 3HAHUSIMH,
MOJIYYCHHBIMH B O0JIACTH MaTeMaTU4YecKuX U (WiIn)
€CTECTBEHHBIX HayK, MPOTPaMMHUPOBAHUS n

MH(POPMAIIMOHHBIX TEXHOJIOTUH.

3ananue 1

Kaxkoe u3 ciaeayromux yTBepkKI€HUNA COOTBETCTBYET BTOPOMY 3aKoHY HbioToHa?
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A) Cuia paBHa Macce, yMHOKEHHOW Ha YCKOPECHHE

b) 3akon coxpanenus sHepruun

B) 3akoH BceMHpPHOTO TATOTCHHS

I') 3akon Kynona

[IpaBuibHBIN OTBET: A

3ananme 2

UTO NpoUCXOAUT C YaCTOTOM Ma/Ialollero CBeTa IMpHU ero MpoXoKISHUH U3 BaKkyyMa B OoJiee
IUIOTHYIO CpeAy IIPU HEU3MEHHOCTH JUIMHBI BOJIHBI?

A) YacroTa yBenMunBaeTcs

b) Yacrora ymensiaercs

B) YacroTa octaércsi HEU3MEHHOM

I') Yacrora cHavasia yBeTUYMBAETCS, TOTOM YMEHBIIAETCS

[IpaBunbHEIN OTBET: B

3aganue 3

B kakoM 13 nepeyncieHHbIX IPOLECCOB BHYTPEHHSIA SHEPI U Tejla yMEHbIIAeTCs ?
A) U3oxopHoe HarpeBaHue

b) AnuabaTHoe cxxaTue

B) N3o6apHoe pacmmpenne

I') U3oxopHOE OXJaxacHUE

IIpaBunpHbIN OTBET: I’

3amanne 4

Kakoe u3 yTBepKaeHHi BEpHO JUIsl 3JIEKTPOMAarHUTHON BOJIHBI?

A) BoinHa pacripocTpaHuTCs TOJBKO B MaTepUaIbHOU cpefie

b) BoJsiHa nepeHOCUT 3HEPTUI0 U UMILYJIbC

B) Bonna 3aknrodaercst B CTallMOHAPHOM COCTOSIHUH

I') CkopocTh BOJTHBI 3aBUCUT OT €€ aMIUIUTYIbI

IIpaBunbHbBIN OTBET: b

3aganue 5

Kak u3MeHUTCs KHHETUYECKask PHEPTHS Tela MAaCCOM M, ABMXKYLIETOCS CO CKOPOCTBIO V, €CIIN
CKOPOCTb YBEITUYUTH BJIBOE?

A) u3meHuTcs B 2 pasza

b) uamenutcs B 4 pasza

1) n3menutes B V2 pasa

I') He u3meHuTCs

[TpaBunbHbI oTBeT: b) M3mMeHurcs B 4 paza

3aganue 6

13 npuBeaEHHBIX (GU3NUECKUX BEIUYUH BHIOEPUTE TPU, KOTOPBIE ABISIOTCS CKAISAPHBIMU:
1 Yckopenne

2 Paborta

3 Cuna

4 MouHoCTh

5 CxopocTb

6 Nmmynbe

[TpaBwiibHBIC OTBETHI: 2, 4, 6

3amanmne 7

Bri6epute Tpu BEpHBIX YTBEPKACHUSI, PACKPBIBAIOIIUX CBONCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
1 DnekTpoMarHuTHBIE BOJIHBI MOTYT PacIIpOCTPAHSATHCS B BAKYYME.

2 DyIeKTpOMarHUTHBIE BOJIHBI HE 00J1a1at0T SHEPTUeH.

3 CKOpOCTb 3JIEKTPOMArHUTHBIX BOJIH B BaKyyMe paBHa mpuMepHo 3-108 m/c.

4 DJIeKTpOMarHUTHBIE BOJHBI UMEIOT MacCy MOKOSI.

5 DAeKTpOMarHuTHBIE BOJHBI 00JIAAAI0T AJIEKTPOMArHUTHBIM I10JIEM, MTEPIIEHANKYIISIPHBIM
HaIIPaBJIECHUIO PACIIPOCTPaHEHUSI.
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6 DneKTpOMarHUTHBIE BOJHBI MOTYT MEPEHOCUTH 3apsijl.

[TpaBunbHbIE OTBETHL: 1, 3, 5

3aganue 8

Y CTaHOBUTH COOTBETCTBUE MEXKAY (PU3NUECKUMHU 3aKOHAMHU U UX (HOPMYITUPOBKAMH.
1. 3akon HeroTona II

2. 3axon OMa JJis yyacTKa Lenu

3. 3akoH I'eii-JIroccaka

4. 3akon boiina-Mapuorra

a) O0BeM raza mporopLUHUOHalIEH IPU MTOCTOSHHOM TeMIepaType U AaBlICHUU

b) Cuna paBHa IpPOM3BEACHUIO MacChl HA YCKOpEHHUE

¢) Hampsikenue paBHO MPOU3BEACHUIO CUJIbI TOKA HA COTIPOTHUBIICHUE

d) laBnenue raza npu NOCTOSIHHOW TeMIIepaType 0OpaTHO MPOMOPLHUOHATIBHO 00bEMY
[IpaBuIIbHOE COOTBETCTBUE:

1-Db);2-c¢);3-a);4-d).

3amanne 9

Y CcTaHOBUTE COOTBETCTBUE MEXKIY (PU3HMUECKUMH BETHUYMHAMYU U X XapaKTEPUCTHKAMH
A. DIIEKTpUUECKOE CONIPOTUBIICHUE

b. Hanpsixenue

B. Tox

I'. MowmHocTh

1. BennuuHa, XapakTepu3yIolasi CTEeHb COMPOTUBIICHUS MaTepuasa MPOX0XKICHUIO
AIIEKTPUYECKOTO TOKA.

2. DHeprus, nepearoniasics 3a eIUHUILy BpEMEHH Yepe3 dJIEMEHT LIeTH.

3. Pa3HOCTB 2NIEKTPUYIECKUX MOTSHIIMAIOB MEX/TY IByMsI TOUKaMH IICTIH.

4. BenuunHa, paBHasi OTHOLUICHHUIO CHJIBI TOKA K COTPOTUBIICHUIO.

IIpaBUIBEHOE COOTBETCTBHE:

A-1;b-2;B-3;T -4.

3aganue 10

YcTaHoBHTE MPaBUIIbHYIO TIOCTIEN0BATENBHOCTh MPOIIECCOB, MPOUCXOASIINX MPU HATPEBAHUH
BOJIBI B COCY/IE:

a) [ToBbImieHne TemMmnepaTypsl BOJbI

0) Mcmapenue BOJbI

B) OGpa3zoBaHue nMapoBoii (hazbl

r) HarpeBanue cocynoB u OKpy>Karomiei cpeibl

BapuaHTbsl 0TBETOB:

l)a—0—-B—T

2)r—>a—>06—B

3) a—-Tr—>0—8B

4)r—a—>B—0.

3apanme 11

YCTaHOBUTE  TMOCIEAOBAaTENILHOCTE  COOBITHH,  NPOMCXOMAIIMX  TPU  MPOXOXKIECHUH
AIIEKTPHUYECKOTO TOKA Yepe3 METAILTMUECKUH MPOBOTHUK:

a) Bo3HuKHOBEHME TETJIOBOTO U3ITyYeHHsI B TPOBOTHUKE

6) ObGecrBeurBaHNE METAITNYECKUX KPUCTAIIJIOB

B) YBelIUYEHHE TeMIIEPaTypbl IPOBOTHUKA

r) O6pa3zoBanue BO30YKIEHHBIX AJICKTPOHOB

BapuaHTbl OTBETOB:

l)r—-a—>B—0

2)rT—>B—>a—0

3)6—>r—a—8B

4)a—>1—>B—0.
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3aganue 12

OO0bsicHUTE, TOYEMY IIPU [TAJICHUH T€J1a B HEBECOMOCTU OHO COXPAHSET CKOPOCTb, a B yCIOBUSX
3€MHOI0 I'PaBUTALIMOHHOIO I10JIs1 €r0 CKOPOCTh YBEINYHUBACTCSL.

Kparkui1 otser:

B HeBecoMOCTH OTCYTCTBYET CHJla TAKECTH M CONPOTUBICHUE BO3AyXa, IOATOMY TEJIO IBUKETCS
C IIOCTOSIHHOM CKOPOCTBIO 110 MHEPLMHU. B 3eMHBIX YCIOBUSX IpaBUTALIMS BbI3BIBAET YCKOPEHUE,
BCJIEJICTBHE YEr0 CKOPOCTh TeJla YBEINYMBAETCS.

3aganue 13

Kak n3MeHenue temneparypsl BIUsIET Ha JUIMHY METAJUIMYECKON NpYyKUHbI? OTBEThTE KOPOTKO.
Kparkui1 orser:

[Tpy noBbILIEHNH TEMIIEPATyPhl JUIMHA METalljla YBEJIMYUBAETCS U3-3a TEIUIOBOI'O PACIIUPEHNUS.
3ananue 14

3aKOH COXpaHEHUs UMITYJIbCa B MEXAHUKE

VYcnosue:

Ha rnankolt ropu3oHTaJbHOW MOBEPXHOCTH CTOJIKHYJIMCh [Ba Tejla: Teno A maccoil 2 Kr
JIBIDKETCSI BIIPABO CO CKOPOCTBIO 3 M/c, a Teno B Maccoit 3 Kr — BJIEBO CO CKOPOCTBIO 2 M/C.
[Tocne CTOJAKHOBEHMS Tena JBUXKYTCS C HOBBIMM CKopocTsaMu. [Ipeamonoxxkum, 4TO
CTOJIKHOBEHUE YIIPYTOE.

3agaHue:

Onpenenure CKOPOCTH TEJ MOCIE CTOJIKHOBEHHUS.

OO0mbscHUTE, Kakoe (PU3NYECKOe MPaBUIIO UCIIOIB30BAJIOCH /IS PEIICHUS 3a/1auH.

[TonuepkHUTE, KaK IPUMEHSETCS 3aKOH COXPAaHEHUS UMITYJIbCa B JAHHOM CiIyYae.

Pa3BepHyThIil OTBET:

JIitst penieHust 3a1a91 UCTIONb3yEM 3aKOH COXPaHEHHUS UMITyJIbca U Ulgdu ympyroro
CTOJIKHOBEHHUSI.

3aKOH COXpaHEHUs UMITYJIbCA JUIsl CUCTEMbI 0€3 BHEIIHUX CHUI:
mAVAO+mBvB0=mAVA+mBvB

[ToncraBuM naHHBIE:

2x34+3x%(—2)=2vA+3vB

Bbruncinum JIeBy1o 4acTh:

6—6=0

3HAuUT:

2vA+3vB=0(1)

VYcioBue ynpyroro CTOIKHOBEHUS (3aKOH COXPAHEHUS SHEPTUH):
21mAvVA02+21mBvB02=21mAVA2+21mBvB2

[ToncraBuM 3HaYEHMS:

21x2%32+21x3%(—=2)2=21x2vA2+21x3vB2

BrruncinuM neByro yacTh:

1x9+1.5%x4=9+6=15

IIpaByro:

1xvA2+1.5vB2

3HAuuUT:

VA2+1.5vB2=15(2)

Pemenne cucteMbl ypaBHEHMI:

N3 ypaBuenns (1):

2vA=—3vB=>VA=-23VvB

[ToncraBuMm B ypaBHeHue (2):

(—23vB)2+1.5vB2=15

Packpoem ckoOkw:

49vB2+1.5vB2=15

[TpuBenem k oO1IeMy 3HaMEHATEIIO:

49vB2+46vB2=15
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OO6mas cymma:

415vB2=15

Orcrona:

vB2=15%154=4

3HAuUT:

vB=+2

JUis Kax10ro ciydas:

Ecnu vB=2 m/c:

VA=—23x2=-3 M/c

Ecnmu vB=-2 m/c:

VA=-23%(=2)=3 M/c

Ortser:

[Tocrne cTonkHOBEHUS:

Ecnu B nBrxercst BpaBo co CKOPOCTHIO 2 M/C, TO A — BIIEBO CO CKOPOCTBIO 3 M/C.

Ecnu B nBuxercs BIeBoO co CKOPOCThIO 2 M/C, TO A — BIIPaBO €O CKOPOCTHIO 3 M/c.

3aganue 15

DJEeKTpUYECKOe 0JIe U MOTEHIHAT

VYcnosue:

Ha ocu mnapamienbHOro IUIAaCTMHYATOrO KOHAEHCATOpa, IUIAaCTMHAMHU KOTOPOIO CO3JaeTcs
PaBHOMEPHOE 3JIEKTPUUECKOE II0JIE, PACIOJIOKEHBI JIBE TOUYEYHBIE 3apSA/bl: IOJOKHUTEIbHBINA
3apsi +Q U oTpunaTenbHbId 3apsin —Q, pa3MelEHHbIC HAa OCH Ha paccTosiHUK d IpYT OT Apyra.
3anaHue:

OnwuiuTe, 4T0 TaKOE EKTPHUUECKUI MOTEHIIUA U KaK OH CBSI3aH C JIEKTPUUYECKUM IOJIEM.
OObsicHUTE, KakMM O00pa3oM Ha OCH MEXIYy 3apaJaMy 3aBUCUT IMOTEHLIHMAJ, M YTO OH
aCCOLIMMPYETCS C BEKTOPHOM CYMMOM MOTEHIMAJIOB B TOYKAX 3TOT'0 MPOCTPAHCTBA.

CrnenaiiTe BBIBOA O XapakTepe TMOTEHIMAJIbHOM JHEPruM CHCTEMbl 3apsA0B MpU HX
npUOJIMKEHUH JIPYT K JPYTY.

Pa3BepHyTHIi1 OTBET:

Yro Takoe DIEKTPUYECKUH MOTEHIHAl M €ro CBs3b €  JJIEKTPUYECKUM  IOJIEM:
ONEeKTpUYECKU TOTEHIMAl — 3TO XapaKTEPUCTHKA 3JIEKTPUYECKOrO IO, OHA ONpeIelserT
paboTy, KOTOpPYIO HEOOXOJUMO BBIIOJHUTb, 4YTOOBI MEPEHECTH EAMHUYHBIM 3apsa U3
0OecKOHEYHOCTH B JaHHYIO Touky mnojsi. OH u3mepsercs B BosibTax (B) m paBeH oTHOLIeHMIO
NOTEHLMAJIbHON HHEPrUM 3apsia K BEIWYMHE ITOro 3apsja B JAHHOM Touyke. BekrtopHoe
noJie E cBsi3aHO ¢ MOTEHIIMAIOM ¢ COOTHOIIEHUEM:

E=-V¢

TO €CTh, JIEKTPUUECKOE 0JIE€ — IPAJUEHT MOTEHIIUANIA.

3aBMCHUMOCTB IIOTEHIMAJIa HA OCU MEXY 3apsa1aMu:

[ToreHnnan B TOYKE Ha OCH CHCTEMBI 3apsa — 3TO CyMMa IMOTEHIMAIbHBIX BKIIAJIOB BCEX
3aps10B:

¢0=0+Q+¢—Q

Kax1p1ii BKJ1a/1 BBIUUCIISETCS KaK:

¢Q=rkIQI

rne K — anekrpuyeckast IOCTOSIHHAS, [ — pAacCTOSHKE OT 3apsa 10 TOYKU HAOIFOICHHS.

Ha cpenuneit ocu, Mexay 3apsaamMu, NOTEHIIMAN 3aBUCUT OT PACCTOSHUA 10 Ka)XJ0ro 3apsiaa u
MIOKA3bIBAET, KAK CYMMApHOE AJIEKTPUYECKOE COCTOSIHUE CUCTEMBI BJIMSAET HA DHEPIHIO YACTHIIBI
B 3TON 00JacTH.

3HavyeHre MOTEeHIUATBHON SHEPT U IPU TPUOIMKEHUH 3apsI0B:

Korna nBa 3apsma +Q m —Q mpubmmkaroTcst Jpyr K APYry, X B3aWMOJCHCTBHE MPHUBOIUT K
M3MEHEHUIO NTOTEHIIUAJIbHON YHEPTHH CUCTEMBI:

U=dkQ2

[TockonbKy 3HAK Yy 3apsiioB pas3HbIM, cUCTeMa O00JaJaeT OTPHUIATEIHHONW MOTEHIHUATHHON
SHepruel npu NpuOIMKEHUH, YTO CBHIETEIBCTBYET O IPUBJIEKATEIbHBIX IEKTPOMArHUTHBIX
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CUJaX W CTPEMJICHUU 3aps0B COCIWHUTHCS WM YMEHBIIUTH paccTosHue. B ciydae
HpOTI/IBOHOJIO)KHbIX 3HAKOB UX ITOTCHIIMAJIbHAsA 3Hepr1/1;1 YMGHBLHaeTCSI C yMeHLH_IeHI/IeM d, qTo0
03HAYaeT, YTO CUCTeMa CTAaHOBUTCS 0o0Jiee CTaOUIILHON — DHEPTUU CHUCTEMBI «BBITJIAIATY» OoJiee
HU3KOMU.

7 IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJOI' A, UCIOJIb3YEMBbIX
B IPOINECCE OBYYEHUA

HNudpopmanuoHHbIe TEXHOJOTHU — 00yUeHHE B 3JIEKTPOHHOM 00pa3oBaTeIbHOM cpesie ¢
LEJIBI0 PacIIMpEeHus J0CTyna K o0pa3oBaTelbHBIM pecypcaM, YBEIWYEHUS KOHTAaKTHOIO
B3aMMOJIEMCTBUS C IpeNoAaBaTeieM, OCTPOCHUsI UHIMBUIYAJIbHBIX TPACKTOPUN IOJArOTOBKH,
00BEKTUBHOI'O KOHTPOJII 1 MOHUTOPUHIa 3HAHUH CTYZECHTOB.

B oOpasoBarenpbHOM mporecce MO JUCHHUILIMHE HCIONB3YIOTCA — CIEIYIOIIHE
UH(POPMALIMOHHbIE TEXHOJIOTUH, SIBIIAIOLIMECS KOMIOHEHTaMU DJIEKTPOHHON MH(OPMAILMOHHO-
obpazoBarenbHol cpenbl BITIY:
odurmaneHeli cait BI'TIY;
kopnioparuBHas cetb bI'TIY;
cucrema anekTpoHHoro odoyuenust ®I'bOY BO «BbI'TIVY »;
cucTeMa TECTHMPOBAaHUS Ha OCHOBE eluHOro nopraia «MHTepHeT-TecTUpoBaHUsA B chepe
00pa3oBaHUsT WWW.i-exam.ru»;

® DJICKTPOHHBIC OMOINOTCYHBIC CHCTEMBI;
e MYJbTUMEIUWHOE CONPOBOXKICHUE JICKIIUN U IIPAKTUYECKUX 3aHATHMN.

8 OCOBEHHOCTHU U3YYEHUA JUCHUIIJINHBI THBAJINJIAMMU U JIMIMAMMU C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 310POBbs

[Ipn oOydeHWW JUIl C OrPAHWYCHHBIMH BO3MOXKHOCTSMH 3JIOPOBBSI TPUMEHSIOTCS
aJlanTUBHBIE 00pa30BaTEIbHBIE TEXHOJOTHH B COOTBETCTBUM C YCIOBHUSIMH, H3JIOXKEHHBIMHU B
paznen «OcoOEHHOCTH OpraHM3alid 00pa30BaTEIBHOrO TIpoliecca IO 00pa3oBaTEIbHBIM
mporpaMMam Jyisi MTHBAIHUJIOB U JIMI] C OTPAHMYEHHBIMUA BO3MOXKHOCTSIMHU 3/10POBbSD» OCHOBHOM
0o0pa3zoBaTeNbHONM MporpaMMbl  (MCIOJIb30BAaHWE  CIECIHAIBHBIX  y4eOHBIX MOCOOMH U
TUAAKTHYECKUX MAaTepUANIOB, CHEIHAIBHBIX TEXHUYECKUX CPEACTB OOYUYEHHs KOJUIEKTHBHOTO U
WH/IMBUIYAIBHOTO  TIOJIb30BAHMs, MPEJOCTaBICHUE YCIyr  acCHCTEHTa  (TIOMOIHHKA),
OKAa3bIBAIOLIETO0 O0YYAIOIUMCST HEOOXOJUMYI0 TEXHHYECKYI0 IOMOIIb M T.OI.) C Y4ETOM
MHAUBHUAYaJIbHBIX OCOOCHHOCTEN 00yUYaronIXCs.

9 CIIMCOK JIMTEPATYPbBI U UTH®OPOPMALIMOHHBIX PECYPCOB

9.1 JIutepatypa

1. boupapes, b. B. Kypc obmeit ¢usuku B 3 kH. Kuura 1: mexaHuka : yuyeOHHK a7
6akanaspoB / b. B. borunapes, H. I1. Kanamuukos, I'. I'. Criupun. — Mocksa : U3garenbcTBo
FOpaiir, 2022. — 353 c¢. — (bakanaBp. Akagemuueckuii kypc). — ISBN 978-5-9916-1753-6. —
Texcr : osnextponnsni // OOpaszoBarenbHas tatrdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/509098 (mara obpamenus: 13.10.2022).

2. bonmapeB, b. B. Kypc obmeit ¢usnkn B 3 xH. KHura 2: smekrpoMarHeTws3M, OINTHKA,
KBaHTOBas (u3uka : yuyeOHUK 17 OakanaBpos / b. B. bounapes, H. I1. Kanamnuukos, I'. T
Crmpun. — 2-e m3n. — Mocksa : M3narensctBo IOpaiir, 2022. — 441 c. — (bakanasp.
Axkanemmnueckuit  kypc). — ISBN 978-5-9916-1754-3. — Tekct : »31IeKTpoHHBIH //
O6pazoBatenpHas miatdgopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/509100 (mara
obpamenus: 13.10.2022).
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3. Bomabkenmreiin, B. C. CoopHEK 3a1a4 110 00I11eMy Kypcy (PU3MKH : IS CTY. TEXHUYECKHX
By30B / B. C. Bonbkenrureitn. — 3-e usf., ucnp. u gon. — CII6. : Ku. mup, 2006. — 327 c. (27
9K3.)

4. 3ucman, I'. A. Kypc obmeit ¢pusukn : st Bry3oB / I'. A. 3ucman, O. M. Togec. — 5-e u3n.,
crepeorunt. — M. : Hayka. T. 1 : Mexanuka, MosiekyJisipHas (pu3uka, KojaeOaHUs U BOJTHBL. —
1972. —339 c. (14 3x3.)

5. 3ucman, I'. A. Kypc o6mieit ¢usuku : ms BTy3oB / . A. 3ucman, O. M. Tonec. — 5-¢ u3g,.,
crepeorur. - M. : Hayka. T. 3 : Onrtuka, ¢u3uka aToMOB U MOJICKYJI, U3HMKA aTOMHOTO sJIpa
1 MUKpovacTuil. - 1972, — 495 c. (8 3k3.)

6. CagenbeB, 1. B. Kypc obmeit pusuku : yued. mocobue mis cryn. By3oB. [B 3 1.] / U. B.
Cagenbes. - 10-e u3z., crep. — CII6. ; M. ; Kpacnonap : Jlanp, 2008. — (Y4ueOHUK 17151 BY30B.
Crnenunanphas nureparypa). - T. 1 : Mexanuka. Monekymnsapras ¢usuka. — 432 ¢. CaBenbes,
H. B. Kypc o6mieit ¢pusuku. B 5 kH.: yue6. mocodue mnsa Bry3oB / U. B. CaBenbeB. — M. :
Actpens: ACT, 2003 — . Ku.2 : DnektpudectBo u Maruetusm. — 336 c. (5 3k3.)

7. Casenbes, 1. B. Kypc obmeit pusuku : yued. mocobue mis cryn. By3os. [B 3 1.] / U. B.
CagenbeB. — 9-¢ u3n., crep. — CIIO6. ; M. ; Kpacunonap : Jlans, 2008. — (YueOHHK IS BY30B.
Crneuunansnas nuteparypa). — T. 3 : KBanroBas ontuka. AtomHas ¢pusuka. Ousnka TBEpIOro
Tena. Ou3MKa aTOMHOTO sjpa W diaeMeHTapHbIx yactull. — 317 c. CasenneB, U. B. Kypc
obmieit usuku. B 5 ku.: yueb. mocodue mis BTy3o / U. B. CaBenbeB. — M. : Actpens: ACT,
2003 — Ku.4 : Bosmbl. Ontuka. — 256 c. (5 9k3.)

9.2 Ba3bl JaHHBIX U HHPOPMAIMOHHO-CIIPABOYHbIE CHCTEMbI
®enepanbhblii mopran «Poccuiickoe oOpa3oBanue» — Pexum goctyna : http://www.edu.ru
2. DenepanbHblii HEHTp HHGOPMAIIMOHHO-00pA30BaTEIbHBIX pecypcoB — Pexum mgocrtyma :
http://fcior.edu.ru

=

3. Poccuiicknuit rnopran OTKPBITOTO oOpa3oBaHUs - Pexnm JOCTyTa
http://www.openet.ru/University.nsf/

4. denepanbHas yHUBEpPCUTETCKas KOMIbIOTepHass ceTb Poccum — Pexum gocryna
http://www.runnet.ru/res

5. I'mobanpHas  ceTp  OUCTaHIMOHHOTO  oOpa3oBanust —  Pexum  gocrynma
http://www.cito.ru/gdenet

6. Ilopram OecrmaTHOTO  AWCTAHIIMOHHOTO  oOpa3oBaHusi — Pexum  goctyma
www.anriintern.com

7. Tlopran Hay4HOU AIIEKTPOHHON O6ubaroTeKu — Pexnm JIOCTyTa

http://elibrary.ru/defaultx.asp
8. Caiit TocymapcTBEHHOTO HAYYHO-HCCIEIOBATEIHCKOTO HWHCTUTYT HWH(POPMAIMOHHBIX
TEXHOJIOTUH U TeJIeKoMMyHHKanuii. — Pexxum noctyna : http://www.informika.ru

9.3 DJIeKTPOHHO-0MOINOTEYHBIE PeCyPChI
1. ODBC «tOpaiit». — Pesxxum noctyna: https://urait.ru
2. Honmpen (0630p CMN). — Pexxum nocryna: https://polpred.com/news

10 MATEPHAJIBHO-TEXHUYECKAS BA3A

Jlns mpoBeleHHs 3aHATUNA JIEKIIMOHHOTO W CEMHUHApCKOro THUMA, TPYNIOBBIX U
WHIVBUAYAIbHBIX KOHCYJIbTAllMM, TEKYLIErOo KOHTPOJS U TNPOMEXYTOYHOM aTTecTalluu
UCIIONB3YIOTCS ~ ayJANTOPUHU, OCHAmEHHBIE y4YeOHOHW MeOenbro, ayJuTOPHON  JTOCKOH,
KOMIIBIOTEPOM C YCTAQHOBJIEHHBIM JIMIIEH3MOHHBIM CHELMAIU3UPOBAHHBIM  MPOTrPaMMHBIM
o0OecriedyeHreM, C BBIXOJOM B 3JEKTPOHHO-OMOIMOTEYHYIO CHCTEMY U DIJIEKTPOHHYIO
uHpOpPMaLMOHHO-00pa3oBarenbHyo  cpeny  BITIY,  MynabTUMeaMWHBIMEH — MPOEKTOpaMH,
SKCHO3MLIMOHHBIMM  3KpaHaMH,  y4e€OHO-HAIVIAJHBIMH  MOCOOMAMHU  (MYJIbTHMEIAUMHBIE
IIPE3EHTALINN).


https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%97%D0%B8%D1%81%D0%BC%D0%B0%D0%BD,%20%D0%93.%20%D0%90.
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%97%D0%B8%D1%81%D0%BC%D0%B0%D0%BD,%20%D0%93.%20%D0%90.
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D0%B0%D0%B2%D0%B5%D0%BB%D1%8C%D0%B5%D0%B2,%20%D0%98.%20%D0%92.
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D0%B0%D0%B2%D0%B5%D0%BB%D1%8C%D0%B5%D0%B2,%20%D0%98.%20%D0%92.
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D0%B0%D0%B2%D0%B5%D0%BB%D1%8C%D0%B5%D0%B2,%20%D0%98.%20%D0%92.
https://bgpu.ru/irbis/cgi-bin/irbis64r_14/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D0%B0%D0%B2%D0%B5%D0%BB%D1%8C%D0%B5%D0%B2,%20%D0%98.%20%D0%92.
http://www.edu.ru/
http://fcior.edu.ru/
http://www.openet.ru/University.nsf/
http://www.runnet/
http://www.cito.ru/gdenet
http://elibrary.ru/defaultx.asp
http://www.informika.ru/
https://urait.ru/
https://polpred.com/news
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[TpoBenenue mabopaTopHbIX pabOT MpeaycMaTpUBAaETCsl B  CIELUATU3UPOBAHHBIX
nabopaTopusix, 000py1I0BaHHBIX MOT00HBIMU UM 1a60paTOPHBIMU CTEHIaMH,
o0ecrneunBaroIUMU IPOBEJCHHUE BCEX MPEAYCMOTPEHHBIX B porpaMme J1a00paTOpHbBIX PadoT.

JIaboparopuu OCHAIIECHBI:

— AyauTopHas JI0CKa.

— KomnpioTep ¢ yCTaHOBIEHHBIM JIMIEH3UOHHBIM CIIELMAIM3UPOBAHHBIM IPOrPAaMMHBIM
00ecre4eHUEM.

—  MynbTUMEIUINHBINA IIPOEKTOP.

—  JIeMOHCTpalMOHHBINA THPOCKOIL.

—  Cryn XyxkoBckoro.)

— JlemoHCTpanoHHbIe 6APOMETPHI.

— Onruueckue GUIBTPHI.

— IIpubop aeMOHCTpalUK KaTOAHBIX U3Ty4YEHUH.

— Habop no nonspuszanuu csera.

— Peocrartsl.

— Ilrarussl.

—  Ocnumnorpadsi.

—  Ommerpsl.

— CHexTpoMeTpsl.

— KommuiekT npubopoB 110 reoMeTpu4eCcKOl ONTHKE.

— Kowmrmuiekt mpu6GopoB 1o BOIHOBOI ONTHKE.

— KommuiekT TepMoMeTpoB (’KMIKOCTHBIN, JJIEKTPUUECKUM, OMMETAIIIMUECKUI ).

— Kowmriext nmpubopoB huznyeckoro u3mMepeHust

— IIpubops! s neMOHCTpaIH 3aKOHOB MEXaHUKH

— TunoBo# KOMIIEKT «DJIEKTPUYECTBO U MarHETU3M».

— JlemoHcTpaioHHbIi HAOOp NMPUOOPOB MO AKYCTHKE.

— Hcrounuk nutanus BYM-2M.

— MHcrounuk nuranus BC-24.

— ApeomeTpsl.

— JIeMOHCTpallMOHHBIN T€HEPATOP IEPEMEHHOTO TOKA.

— Habop nemoHcTpanmoHHbIN TepMoInap.

— Tepmomerp anexkrpuueckuiit MIIII-154M.

— Tepmomerp anexkrpuaeckuit MITP-53.

— KommiekT undpoBbIX U3MEPUTEIBHBIX PUOOPOB (BOIBTMETP, aMIIEPMETP, OMMETD).

— Papnorexnmyeckuit ocrmutorpad.

— KommnexT naboparopubix pabot no mexanuke (10 pador).

—  KowmmiexT maboparopHsix paboT mo Monekyisipaon ¢pusuke (10 pador).

— Kowmruiext 1abopaTopHbIX paboT 10 3JIEKTPUUECTBY U MarHeTusmy (12 pador).

— Kowmmiext nabopaTtopHbIX paboT 1o onTtuke (6 pador).

CamocrosiTenbHasi paboTa CTYJIEHTOB OpraHU3yeTCsl B ayJIUTOPUSAX OCHAIlEHHBIX
KOMITBIOTEPHOM TEXHMKOH C BBIXOJIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00Pa30BaTENbHYIO
Cpeny By3a, B CIIEIMATN3UPOBAHHBIX JA00OPATOPUIX MO TUCUUIUIMHE, a TAKXKE B 3ajlaX JOCTyNa B
nokanbHyto cetb BI'TIY, B mabopaTopuu MCUX0JIOro-MeAarornyeckux UCCIeI0BaHuM U JIp.

JIunieH3sMOHHOE TpOTrpaMMHOE OOecreyeHre: OIepaliOHHbIE CHCTEMbl CeMelcTBa
Windows, Linux; oducHeile mnporpammbel  Microsoft —office, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u T.1 .

Pazpabortunku: bapeimaukos C.B., a. ¢.-M.H., npod., Mepenenuna T.A., k. ¢.-M.H., JOIIEHT.



31

11 IUCT UBSMEHEHHUH U JOITOJTHEHUM

YTBep:kaeHne u3MeHeHHil B pa0odeil mporpaMme AUCHMILVIMHBI VIS pean3allii B
2024/2025 yu. r.

PIIJI obcysxaena u ogobpeHa i peanuzanun B 2024/2025 yu. r. Ha 3aceqannu Kadeapsl
¢du3unveckoro u mareMaTuueckoro oopasosanus (mporokoi Ne 9 ot «24» mas 2024 1.).

YTBepik/ieHne U3MeHeHUil B padoyeii nporpaMMe THCUMILVIMHBI JJs peaju3aliu B
2025/2026 yu. r.

Pabouas mnporpaMma IUCHMIUIMHBI TIepECMOTpEHa, OOCyXJaeHa U ojoOpeHa s
peanmu3anuu B 2025/2026 y4. r. Ha 3acemaHuu Kadeapbl (U3NYSCKOTO W MaTeMaTHUYECKOTrO
oOpa3zoBanus (mpotokos Ne 9 ot «21» mas 2025 r.).

YTBep:kaeHue u3MeHeHHil B padoueil mporpaMMe NUCHHUILUIMHBI ISl peajIn3alli B
2026/2027 yu. r.

Pabouass mporpamMma TUCIUIUIMHBI TEPECMOTPEHA, OOCYXJACHa W OJ00peHa s
peanuzauuu B 2026/2027 yu. r. Ha 3acemaHuu Kadeapbl (GU3NYECKOTO U MaTEeMaTHYECKOTrO
oOpa3zoBanus (potokos Ne 9 ot «26» mas 2026 r.).



