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Pabouas mporpamma pazpaboTana B cOOTBETCTBUHM ¢ DenepanbHbIM TOCYAapCTBEHHBIM
00pa3zoBaTeNbHBIM CTAaHAAPTOM BBHICIIETO 00Pa30BaHUS 10 HAMpPaBJICHHUIO MOAroToBKU 35.03.06.
ATrpouHXEeHEpHs, YTBepKISHHBIM Ipuka3oM MunucTpa o6pa3zoBanus u Hayku Poccuiickoit @e-
nepauuu Ne 813 ot 23 aBrycra 2017 rona.

Pabouas mporpamma yTBep:K/IeHa Ha 3aceAaHUH Kadeapbl MaTeMaTUKUA U QU3HKH (TIPO-
Tokoa Ne 9 ot 18 mas 2026 1.)

iy / s 4 »f -—
3aBenyouuii kageapoi 4 f/féé{//ﬂ// JI.A. HInmkuna

Pabouvast mporpamMma pekOMEHI0BaHa K UCIIOJIb30BAHHIO B yIEOHOM HPOLECCE METO Y e-
CKOM KOMHCCHEH arponmkeHepHoro ¢akynprera (mporokon Ne 9 ot 20 mas 2026 r.).

Ilpeacenarens METOAMYECKON KOMHCCHH % ] O.M. KocTukos

Penenszent paboueii mporpamMmsbl TexHuueckuil aupekrop komnanuu OOO «Arpo-
JIunep» Mumanenko B.A.

1. O0masi XapaKTepUCTUKA TUCHUILIIMHBI
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Huctmmummza b1.0.13. «®usukay naer naHopamy Haubolsiee YHHBEPCATBHBIX METOJIOB,
3aKOHOB U MOJEJEH; JeMOHCTPUPYET crielUu(pUKY PallMOHAIBHOIO METO/a MO3HAHUS OKPYXKaro-
IIEr0 MUPA, CIOCOOCTBYET (HOPMHUPOBAHHIO Y CTYACHTOB COBPEMEHHOI'O €CTECTBEHHOHAYYHOTO
MHUPOBO33PEHUS, CIIOCOOCTBYET JalibHEieMy pa3BuTHiO JU4YHOCTH. Pusnka B OakanaBpuare
npezcTaBisier co00i HeToCTHBINH U (yHIAMEHTAIBHBIA KypC COBPEMEHHOI'O €CTECTBO3HAHMA,
OHa SIBJIAETCS TeopeTHyeckol 0azoil, 6e3 KOTOpOoil HEBO3MOYKHA YCIIELIHAs AEATENIbHOCTb BbI-
MYCKHUKA By3a arpOMHXEHEPHOTO MPOQHIIs.

1.1. Heab nucuunjJIMHbI

Llenp U3y4eHus: TUCUUIUIMHBI — GOPMHUPOBAHUE y O0YUAIOIIUXCS CUCTEMbI 3HAaHUH 3aKO0-
HOB U TEOpUN KJIACCHUYECKOI COBPEMEHHOM (hM3HKH, a TAK)KE€ OCHOBHBIX (DM3MUECKUX IMPEICTaB-
JeHui 00 OKpYIKarollleM HAac MaTepUaIbHOM MHpE, AaTh 00YyYaIOUIMMCs 3HAHHUS TOHATHIHA, 3aKO0-
HOB U TEOPHl KJIACCUYECKOW M COBPEMEHHOMN (PU3UKU, HEOOXOAUMBIE ISl JaIbHEHUIIero yriayo-
JICHHOTO M3Y4YeHHsI CIeIMaTbHBIX TUCIUILIAH, O3HAKOMHUTH C METOAAMU (PH3UIECKOTO UCCIEI0-
BaHUs1, 00pa0OTKHU pe3ylnbTaTOB U3MEPEHUIA U MyTel MOBBIIIEHHUS] TOYHOCTH U3MEPEHUH.

1.2. 3agaun AMCOUILINHBI

3ajauu TUCUUIUIMHBI - U3y4yeHHe (PU3MUECKUX OCHOB M I'paHMIl IPUMEHUMOCTH KJIACCH-
YECKOM MEXAHMKH, TEPMOAMHAMUYECKOI'O M CTAaTHUCTUYECKOIO0 METOJA W3Y4YEHHUS BEIIECTBA U
IIPOLIECCOB B TEXHUUYECKUX CUCTEMAX, 3AKOHOB JJIEKTPOCTATUKHU U MIEKTPOJANHAMUKHA U BO3MOXK-
HOCTEHN X NPUMEHEHUS U pacyeTa NIEKTPUYECKUX NOJIEH U LIETIEW, MAarHUTHBIX CBOMCTB TBE-
JBIX TEJ U METOJOB pacuyeTa MarHUTHBIX I10JIEH, 3aKOHOB '€OMETPUYECKOM, BOJIHOBOM U KBaHTO-
BOM OITHUKH, PACIIPOCTPAHEHUs IEKTPOMArHUTHBIX BOJIH, IIPUHIMUIIOB JEHCTBHS KBAaHTOBBIX I'€-
HEpaTOpOB, €CTECTBEHHON M MCKYCCTBEHHOH PaJHMOAaKTUBHOCTH, MPOOJIEMBl YIPABISIEMbIX TEp-
MOSIICPHBIX PEaKIUii, SIEMEHTAPHBIX YaCTHI] B COBPEMEHHOM (PH3HKE.

1.3. IIpeameT AUCHMUIIMHBI
[IpeameToM MUCHUIUIMHBI SIBJSIOTCS TOHSTHS M 3aKOHBI MEXAaHHMKH, THJIPOJUHAMHKH,
TEPMOJIMHAMHUKH, DJIEKTPOCTATUKH U SJIEKTPOJAMHAMHMKH, MATHUTHOTO TOJsl, T€OMETPHUYECKOM,
BOJIHOBOI U KBAHTOBOW ONTHKH.

1.4. MecTo AucuMIuIinHbI B 00pa3oBaTe/IbHOI IporpaMmme

Juciumanaa b1.0.13. «®u3rka» 0THOCUTCS K JUCIMIUIMHAM 0053aTeIbHOM YacTu 0J10-
ka «bmox 1. Jlucuumiauuel (MOyIN)».

1.5. BzanmocBs3b ¢ IPYrUMHU AUCHUTINHAMMA

Hucuumnmza b1.0.13. ®usuka onupaercs Ha 3HaHue Kypca b1.0.12. MaremaTuka.

2. Ilnanupyemble pe3yabTaThbl 00y4eHHs 110 JUCHHUILIMHE
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KOMHGTGHHI/ISI I/IHIII/IKaTOp JOCTHXKCHUSA KOMIICTCHIIUN

Kox Coneprxanue Kon

Conepxanue

CriocobeH periaTh THUIOBbIC 3amadd | 32

OCHOBHBIE 3aKOHBI U MOCTYJATHI (Hu-
3WKH, (pu3ndecKue sBICHUS

npoecCuOHANBHOM NIeATENIBHOCTH Ha
OCHOBE 3HAHUW OCHOBHBIX 3aKOHOB

Hcnonw3oBaTh 3HAHHUS OCHOBHBIX 3a-

OIlK-1 KOHOB M TIOCTYJIaTOB (DU3UKU IS

MaTeMaTUYECKUX U €CTECTBEHHBIX | Y2
HayK C MpUMEHEHHWEM HH(OpPMAIOH-

peIICHU CTaHAAPTHBIX 3aad B 00-
JJaCTHU arpOMHXXCHEPUU

HO-KOMMYHHKAIITUOHHBIX TEXHOJIOTHI

H2 | IIpoBenenust GpU3MUECKUX OIBITOB

CriocobeH yJacTBOBaTh B MPOBEICHUH MeTtos

po(heCCHOHATLHOM e TEIbHOCTH

AKCIIEPUMEHTAJIbHBIX HC-
OIIK-5 | skcnepuMeHTaNbHBIX HccienoBanuil B | 31 | cnegoBaHuil GU3HMYECKUX SBICHUI

3. O0bEéM QMCHUILUIMHBI M BUABI padoT

3.1. Ounas ¢popma 00y4eHHs

Ilokazarenu 1CeMeCTp2 Bcero
OOm1ast TpyA0EMKOCTB, 3.€./4 41144 1 3/108 | 7/252
OO0mmast KoHTaKTHas padora, 4 40,75 | 66,75 | 107,50
O6m1as camocTosiTeaIpHas padbora, v 103,25 | 41,25 | 144,50
KonrtakTHas paboTa rnpu mpoBeIeHUU YI€OHBIX 3aHATHH, B T.4. (1) 40 66 106
Jlekuun 14 34 48,00
JlaGopaTopHbIie 26 32 58,00
B T.4. IPAKTHYECKAsl MOATOTOBKA - - -
IIpaktuueckue - - -
B T.4. IPAKTHYECKAsl MOATOTOBKA - - -
WH/IMBUyAJIbHbIC KOHCYJIBTAIIUH IIPH BBIMIOJIHEHHUH KYPCOBOTO
MIPOEKTa ) ) )
WHUBUAYaJIbHbIE KOHCYIBTAIIUU TIPU BBHITIOTHEHUH KYPCOBOM
paboThI ) ) ]
CamocrosTenbHas paboTa NpH MPOBEJCHUN YUEOHBIX 3aHIATUH, U 85,50 | 23,50 | 109,00
KonTakTHas paboTa mpu npoBeIeHUH IPOMEXYTOUHOM aTTeCTalluu 0,75 0.75 1,50
oOyuaromuxcs, B T.4. (4)
TPYIIIOBbIE KOHCYJIbTAllUN 0,50 0,50 1,00
KYPCOBOM IPOEKT - - -
KypcoBast paboTa - - -
3auer - - -
3a4eT ¢ OLICHKOU - - -
DK3aMeH 0,25 0,25 0,50
CamocrosiTenpHast paboTa IMpy MPOMEXYTOUHOM arrectanun, B T.4. (9) | 17,75 | 17,75 | 35,50
BBINOJIHEHUE KYPCOBOI'O IPOEKTA - - -
BBITIOJTHEHHE KYPCOBOM paboThI - - -
MOJITOTOBKA K 3a4YeTy - - -
MOJIrOTOBKA K 3a4€Ty C OIEHKOI - - -
MOATOTOBKA K K3aMEHY 17,75 | 17,75 | 35,50
. DK3aMeEH,
dopMa MPOMEKYTOUHON aTTECTALUN OK3aMeH| DK3aMeH
9K3aMeH

3.2. 3aounas ¢opma o0yueHus
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Kypc
IToxka3zarenn 1 1 Bcero

OO01miast TpPyA0EMKOCTB, 3.€./4 4144 3/108 71252
OO01mas KoHTaKTHas padora, 4 10,25 14,75 25
OO6mas camocrosTenbHas padoTra, 9 133,75 93,25 227
EET{”(FI??THZIH paboTa Tpu MPOBEACHUU YUYCOHBIX 3aHSATHUH, B 10,00 14,00 24,00

Jlexkuun 6 6 12,00

JlabGopaTopHbie 4 8 12,00

B T.4. IPAKTHYECKas MOATOTOBKA - -

IIpaxkTrueckue - -

B T.4. MPAKTHUYECKas MOATOTOBKA - -

WHIMBHIyaJIbHBIC KOHCYJIbTAIIUU TP BBIMIOJHEHUU KYP- ) i
COBOT'O TTPOEKTA

WHIUBUAYaJIbHbIE KOHCYIBTAUU IPU BBHIIOTHEHUH KYp- ) i
COBOM pabOTHI
TCI?I;\I/I,O:TOﬂTeJILHaﬂ paboTa mpu MpOBEACHUN YYEOHBIX 3aHs- 116 75.50 1915
KonrakTHast paboTta npu NnpoBeACHUU MPOMEKYTOUYHOM aT- 025 075 10
TeCTaIMi 00yJaromuxcs, B T.4. (4) ' ' '

TPYMIOBBIE KOHCYJIbTALUU - 0,50 0,5

KYpPCOBOM IPOEKT - -

KypcoBas paboTa - -

3auer - -

3a4eT C OLICHKOM - -

DK3aMeH 0,25 0,25 0,50
ICIEX’OISTT('):TZI)LHM paboTa mpu TPOMEKYTOUHOM arTecTa- 17.75 1775 35,50

BBITIOJTHEHUE KYPCOBOTO TIPOEKTA - -

BBHITIOJTHEHUE KYPCOBOM pabOThI - -

MOATOTOBKA K 3a4eTy - -

MOJrOTOBKA K 3a4€Ty C OLEHKOM - -

MOATOTOBKA K 3K3aMEHY 17,75 17,75 35,50
dopma TPOMEKYTOUHOU ATTECTALUH SK3aMeH | dK3ameH | o oometh

dK3aMEeH
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4. Coagep:xanue TUCHUILINHBI

4.1. Coz[ep;lcafme AUCHUMIIJIMHBI B pa3pe3€ pa3ae/ioB U moapasjacjioB

Pa3nes 1. ®u3nyeckne 0CHOBbI MEXaHUKH

Hoapa3znen 1.1. KunemaTuka U JMHAMMKA MATEePUAJIbHON TOYKH U TBEPAOTO TeJia

[Ipenmer Gu3uKu, ee MECTO CPEH €CTECTBEHHBIX M TEXHHUECKUX HayK. MeTtoxa ¢uznue-
cKoro uccienoBanus. GU3nKa U COBPEMEHHAs CEIbCKOXO3AMCTBEHHOE MPOU3BOACTBO. DOpMBI
IBIKeHUsT Marepun. OCHOBHBIC 3TaIlbl Pa3BUTH (PU3MUECKONW MEXaHUKHU: KIACCHYECKas, pes-
TUBUCTCKAs M KBAaHTOBas MexaHUKa. MexaHuuyeckoe ABM)KCHUE Kak mpocTeias Gopma JBHKe-
Husa matepud. [IpencraBineHus o cBOMCTBAX MPOCTPAHCTBA U BPEMEHH, JIEXKAIME B OCHOBE KJlac-
CHYECKOM MEXAHMKHU. DJIEMEHThl KUHEMAaTHUKU MaTepHalibHOW TOukd. IlocTynmarenpHoe nBHKE-
Hue TBeporo Tenaa. CKopocTh U yCKOPEHUE, paAuyC KpUBU3HBI TpaeKTopuu. OmnpenencHue myTi
B 00l1lIeM Cilydae HepaBHOMEPHOTO JBIKEHUS. J[BHKEHUE CelNbXO3MalllMH U Pacxo TOproYero.
3aKOH MHEPLUH U MHEPLHUAJIbHBIE CUCTEMBI OTUETA. 3AKOHBI IMHAMUKHA MaTepUaIbHOW TOUKU U
CHUCTEMbI MaTepualbHBIX TOUEK. BHemHne n BHyTpeHHUEe cuiibl. L{eHTp Macc MexaHM4ecKou cH-
CTEMBl M 3aKOH €ro JBM)KECHMS. 3aKOH COXPAHEHHS UMIYJbCa U €ro CBA3b C OJHOPOAHOCTHIO
npoctpancTBa. Heynpyruii ynap. ®@yHiaMeHTalbHbIE B3aUMOJEUCTBUS U CWibl. PeakTUBHOE
JBUKEHHE. DJIEMEHThl KHHEMATHKH BPALaTEIbHOTO IBUKEHUS YIJIOBas CKOPOCTh U YIJIOBOE yC-
KOpPEHUE, UX CBA3b C JIMHEWHBIMU CKOPOCTSAMH U YCKOPEHUSMH TOYEK Bpalaromierocs rena. Ta-
XOMETpbl. MOMEHT CHUJIbI U MOMEHT MMIYJbCa MEXaHMYECKONH CHCTEMbI OTHOCHUTEIBHO TOUYKU
(momroca) U OTHOCUTENBHO HEMOJABMKHOW OCH. MOMEHT HMHEpIMH Tella OTHOCHTEIHHO OCH.
VYpaBHEHME TMHAMHUKHU BPAIATEIbHOIO JBMKEHUS TBEPAOrO TeJla OTHOCHTEIBHO HEIOJBWKHOU
ocu. KnHernueckast 3Heprusi Bpallaromerocs tejaa. 3aKOH COXpaHEeHUsI MOMEHTa UMITyJIbca U €ro
CBS3b C M30TPONHBIMU CBOMCTBaMM mpocTpaHcTBa. HenHepruanbuble cucteMbl orcyeTa. CHilbl
WHEPLUU TIPU KPUBOIMHEHHOM JBIKeHUH. LleHTpoOexxHble cuimbl nHepuuu U cuiibl Kopuonuca
BO BpAILlAIOLIUXCS CUCTEMAax OTCYETAa M MX MPOSABIEHUE HAa 3eMJi€, YUET U HCIOIb30BAHUE CHJI
MHEPUUHU B CEJIbXO3MAIlIUHAX.

IMoapasnen 1.2. Mexanu4yeckasi pabora u JHeprus

DHeprus Kak yHUBEpcaJbHas Mepa pa3ludHbIX (POpM IBUKEHHS U B3aMMOICHCTBHS Ma-
Tepun. PaboThl CHIIBI U €€ BhIpa)KEHUE Yepe3 KpUBOJIMHEWHbIN uHTerpan. Kuneruueckas sHep-
I'Hsl MEXaHMUYECKOW CHCTEMbI U €€ CBsI3b ¢ paboTOM Ccuil, MPUIIOKEHHBIX K cucteMe. Ilone kak
dbopMa Marepuu, OCYIIECTBISIONIAs CHUJIOBOE B3aMMOJIECHCTBUE MEXIY YacTUIAMH BEIIECTBA.
[ToreHnnanpHas JHEPTUM MaTEPUAIBHON TOUKH BO BHEILIHEM CHUJIOBOM IIOJIE U €€ CBSI3b C CHUJIOH,
JICUCTBYIOIIEH HAa MaTepHalbHYI TOYKY. [loTeHUIMalbHAs SHEPrUuM CUCTEMBbl. YTNPYrud yzaap.
OHeprust ynpyro JaeGpOpMHPOBAHHOTO TeJla U T'PABUTALMOHHOTO B3aWMOJCHCTBUS Tel. 3aKOH
COXpaHEHMsI MEXaHMYECKON HEPIHH U €ro CBSA3b C OAHOPOJHOCTHIO BPEMEHHU. 3aKOH COXpaHe-
HUS U TPEBPAIECHUs SHEPTUU KaK IPOSIBICHUE HEYHUYTOXXMMOCTH MAaTEpUU U €€ JIBUKEHUS.
[TprmMepsl IPUMEHEHMSI 3aKOHOB COXPaHEHUs MMITYJIbCa M SHEPIuu AJIs peleHus 3ajad 1o Me-
XaHU3ALUHU TPOLIECCOB CENbCKOX03IUCTBEHHOTO Npou3BoacTBa. Koadduiment noneznoro nei-
CTBUS IIpU paboTe CeTbXO3MAaIINH.

Hoapa3nen 1.3. Mexanuveckue KoJ1e0aHUs U BOJHbI. JJIEMEHTHI CIIEHAJIBHON Teo-
PHH OTHOCUTEILHOCTH.

["apMoHMUYecKne MexaHudeckue KoieOaHMs, MX XapakTepucTHkH. J(uddepennuanbHoe
ypaBHEHHE rapMOHHYECKHUX KojeOaHui. [IpyXKuHHBIN, MaTeMaTHUECKUN U PU3NUECKUIT MasiTHU-
KA. DHeprusi rapMOHMYECKHX KoseOaHuid. CrokeHHe TapMOHMYECKMX KoJeOaHHi OTHOro
HaIpaBJIeHUs! U OJMHAKOBOW 4acTOThl. buenus. CrnoxeHne B3aMMHO NEPIIEHIUKYISIPHBIX KOJie-
Oanuii. 3atyxatome konebanus. Auddepenunanbnoe ypaBHEHHE 3aTyXalOMIUX MEXaHUYECKUX
KojebaHuit u ero pemieHue. BuiHyXIeHHBIE MexaHWdeckue Kosiebanus. uddepennmanbaoe
ypaBHEHHE BBIHY)KJCHHBIX MEXaHUYECKUX KOJIeOaHWH M ero peunieHue. AMIUIMTYIA U (aza BbI-
HYXKJEHHBIX KojeOaHuil. Pe3oHaHc U ero ucnosiab3oBaHue B TeXHUKE. [IpuMepsl UCTIOIb30BaHUS
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3aKOHOB KOJIEOATEIbHOTO JBM)KEHUS IS OCYIIECTBICHHUS PabOThl Pa3HOOOPA3HBIX MEXaHH3MOB
CEJIbXO3MAllIMH.

MexaHu3m 00pazoBaHus ypyrux BosH. [IpoaoibpHbIe U onepeyHble BOJIHBI. Y paBHEHUE
Oerymieil BosiHbl. J[MHA BOJIHBI U BOJIHOBOE yMcio. [Ipunnun cyneprnosunuu BosiH. KorepeHT-
Hble BOJHBL. MHTepdepennuns BoiH. CTosUMe BOJHBL. Y paBHEHHUE CTOSYEH BOJHBL. YIIBTPa3BYK U
€ro IIpUMEHEHHUE.

[TpeoOpa3zoBanusa ["anunes. MexaHumdeckuil npuHUUI OTHOcUTENbHOCTU. llocTynaTel
crienuanbHOi Teopun otHocuTenbHOCTH. IIpeoOpasoBanus Jlopenna. OTHOCUTENBHOCTh OHO-
BPEMEHHOCTH, JUIMHBI, IPOMEKYTKOB BPEMEHU U MACCHI. PEIIITUBUCTCKUAN 3aKOH CIIOKEHUS CKO-
pocreil. PenaTuBuCTCKMI UMIYJIbC. PEIsSTUBUCTCKOE BBIpAXKEHUE KMHETHYECKOM 3Hepruu. B3a-
UMOCBSI3b Macchl U 3Hepruu. [Ipuniun skBuBanentTHocT. [Tonarue 06 obIei Teopun OTHOCH-
TEIBHOCTH.

Pa3nea 2. MoJsiekyasipHas (pM3MKa ¥ TEPMOAUHAMHUKA.

Hoapa3znen 2.1. Kunernyeckasi Teopusi H1€aJIbHOI0 ra3a. 3aKoHbI TEPMOAUHAMHUKH.

[Tpeamer MonekymnsipHOW (U3MKU. ATperatHble COCTOSHUS BellecTBa. TeIioBoe JBHKe-
HUE MOoJeKyl. Macmrabbl (pU3MYeCKHX BEIMYMH B MOJIEKYJISIpHOM Teopuu. Macca u pa3mepsl
mosiekyi. Yucino Aoranpo. Onwitel [leppena nmo onpenenennto uncina Aporaapo. bpoyHoBckoe
nBrkeHue. OCOOEHHOCTH MEKMOJIEKYJIIPHOTO B3aUMOAEHCTBUS. MaKpOCOCTOSHUS 1 MUKPOCO-
CTOSIHUSI CTaTUCTUYECKON CUCTEMBI U COOTHOLIEHUS MEXIY HUMH.

CraTtucTuyeckue 3aKOHOMEPHOCTU U OCOOEHHOCTH OIHUCAHUS CUCTEM MHOTIHMX YaCTHII.
MonexkyisipHas cuCTeéMa Kak COBOKYITHOCTb YacTHUIl U KaK CIUIONIHAs cpeaa. TemioBoe paBHOBe-
CHE CHCTEM.

Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU
ra3oB. CpeaHss KBajpaTU4yHasi CpefHsAs U HauOojiee BEpOSITHAs CKOPOCTHU JIBUKEHUS MOJIEKYII
ra3a. 3akoH MakcBeiia pacrpeienaeHusi CKOpOCTeN MOJEKysl. DHEPIus MOCTYNaTelbHOIO JBU-
KEHUs MOJIeKyJ raza. CpeHee YiCIo CTOJIKHOBEHUH MOJIEKYII ra3a U CpeliHss JAJIMHa CBOOOIHO-
ro mpobera. DMmmnupuyeckas TemrneparypHas mkana. [llkama TemmepaTyp Ha OCHOBE CBOWCTB
uaeanpHoro rasa. Pacnpenenenne bonpimana u ero 3KcriepuMeHTallbHAs MpoBepka. bapomer-
pudeckas popmyna. Pacnpenenenue Makcseina - bonbimana.

TepMoauHaMHUUECKUE CUCTEMBI, IIPOLIECCH U IIAPAMETPBI COCTOSHUS. TernoBoe paciiu-
peHue. YpaBHEHHME COCTOSIHMS MICaNIbHOrO rasa. TepmonnHamudeckoe paBHoBecue. KBasucra-
TUYECKHUE Ipouecchl. YpaBHeHne Menaeneesa - Kianeiipona.. CpenHsisi KHHETUYECKasi SHEPrus
MoJIeKyJl. MoJeKyIIpHO-KMHETUYECKOE TOJIKOBAHHWE aOCOJIIOTHOM TeMIiepaTrypbl. 3aKOHBI Hjie-
aJbHOTO ra3a. Annabarudyeckuil npouecc. YpasHenue [lyaccona. BHyTpenHss sHeprus. Buem-
Hss paborta. KommuectBo temothl. [lepBoe Hauano tepmonvHaMuku. llpuMeHeHue nepBoro
HayaJla TEPMOJMHAMMKHU K aHAJIU3y IPOLECCOB B UACAIBHOM rase. TemnoéMKoCTb ra3oB. Y pas-
HeHne Maiiepa. HenocTaTky KilacCH4eCKOW TEOPHUH TEIIIOEMKOCTH. [IoHATHE 0 KBaHTOBOM TEO-
pun TeruioéMkocTH. OOpaTumble U HeoOpaTuMble mporecchl. L{ukanueckue mpouecchl. Llukn
Kapno u ero KII/I. Teopema Kapno. TerioBsle ABUTraTeny ¢ pa3IuyHbIMU CIIOCOOAMH MOABOJA
teroThl. CpaBHeHue ¢ nukioM Kapno. [lonsrue obpatHoro nuxia. O6partHsiit nukin KapHo u
nuki Jlopenna. @opMyaupoBKM BTOPOTrO Hadana tepmoanHamuku. HepaBenctBo Kitaysmyca.
OHTponus Kak (yHKUus cocTosiHMs. CBsi3b SHTPONMU U TEPMOJMHAMUYECKON BEPOSTHOCTH.
®opmyna bonprMana. CTaTUCTUUECKUI XapaKTep BTOPOro Havajaa TEPMOJAUHAMUKH.

Honpasznen 2.2. Moaexkyasipuasi pusuka.

OTKJIOHEHHE CBOMCTB peallbHbIX Ia30B OT 3aKOHOB MJICAIBHOIO ra3a. PeaiibHble rasbl.
Cunel ¥ NOTEHIMAIbHAS SHEPTUS MOJEKYJISPHOrO B3aUMOJAEUCTBUA. DPQPEKTUBHBIN AMAMETP
MoJieKyJl. YpaBHeHue Ban-nep-Baanbca. CpaBHeHne nzotepMm Ban-nep-Baanbca ¢ sxcniepumen-
TalbHBIMU H30TepMaMu. Kputudeckoe coctosHue. TepMoanHaMuyeckoe nmoao0ue U 3aKOH Co-
OTBETCTBEHHBIX COCTOSAHMM. BHYTpEHHsS dHeprus peaJbHOro rasa. Bonpocsl MCHOIb30BaHUS
TEIJIa, X0JI0/1a, BAKyyMa U CKaToro BO3/AyXa B CEIbCKOXO035MCTBEHHOM ITPOU3BO/ICTBE.
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DU3NKO-MEXAaHUYECKUE CBOMCTBA XUAKOCTe. MonekynsapHoe nasienue. [loBepxHocT-
HOE HaTspkeHue xkuakoctu. CmaunBanue. Kanuuisipuele siBnenud. ['uapoaunaMuka uaeaibHON
Y peasbHOM )KUAKOCTU. PEXKMMBI JBHKEHUS )KUIKOCTH. Y PaBHEHUE HEPAZPHIBHOCTU. Y paBHEHHUE
bepuyninu s seMeHTapHOM CTPYHKH HUJICAIbHOM M pealibHOM KUIAKOCTH, JJIS MOTOKA pealib-
HOU kuakoctu. Kpucrammmuyeckoe u aMOp(pHOE COCTOSIHHE BEIIECTBA. DJIEMEHTHl CUMMETPUU
Kkpuctayios. JledexTsl u aucnokanuu. [ToHATHE 0 )KUIKUX KpHCTAUIaX.

da30Bble IPEBpALICHUSI IEPBOTO U BTOPOro pojaa. MeractabuibHble cocTossHud. [1nas-
JeHue U Kpuctamnuzanusa. Juarpamma cocrosHus. TpoliHas Touka. YpaBHeHue Kiameiipona -
Knay3uyca. SIBnenust nepenoca: nuddysus, BSI3KOCTb, TEIIONMPOBOIHOCTh. Mcnons30Banue 3a-
KOHOB MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH MPH PEIICHUU 33/1a4 OYUCTKU U TEIUIO 00ecreueHus
MOMEILEHUI )KMBOTHOBOJYECKUX KOMIUIEKCOB U JAPYTUX HMOMEUIEHUM MPEANpPUATHIl CETbCKOXO-
3SIICTBEHHOI'O IIPOU3BOCTBA

Pa3nen 3. DiekTpu4ecTBO U MArHETU3M

Hoapasznen 3.1. JaekTpocTaTHYECKOeE M0J1e. DIEKTPUIECKUI TOK.

3aKOH COXpaHEHMs UIEKTPUUYECKOro 3apsaa. DJIEKTpUUecKoe Iosie B Bakyyme. Ero oc-
HOBHBIE XapaKTEPUCTUKU — HANPSKEHHOCTh U MOTEHUHAN. Pacuer snekTpocTaTuueckux moJien
MeTooM cyneprno3uuuu. [loTok BekTopa HampspkeHHocTH. Teopema Octporpaackoro-I'aycca
JUISL 3JIEKTPOCTATUYECKOTO MOJIsl B BAKyyMe U €€ CBs3b ¢ 3akoHOM Kyiona. [Ipumenenue teope-
Mbl Octporpazackoro-I'aycca k pacueTy 3J€KTpOCTaTHYECKOIO MOJs. DJIEKTPUUECKOE I10JIE€ B Be-
miectBe. Tunsl quanexkTpukoB. [Honspuzanusa nqusnextpukoB. Teopema Octporpaackoro-Iaycca
JUISL 2JIEKTPUYECKOTO TOJIs B AUAJIEKTpUKe. [IpOBOJHUKY B 3JEKTPUUECKOM I0JIE. DIIEKTPOEM-
KOCTh YEAMHEHHOTO MpoBOAHMKA. KoHJeHcaTopbl. DHeprusi 3apsuKeHHbBIX: YEAMHEHHOrO Ipo-
BOJIHMKA, KOH/IEHCATOpa U CUCTEM NPOBOJHUKOB. DHEPTHUs 3JIEKTpocTaTH4ecKoro nois. Oobem-
Has IUIOTHOCTh 3Hepruu. [I[puMeHeHne 3JeKTpOCTaTUUECKOro MoJisi B IPOLECCax CebCKOXO035ii-
CTBEHHOI'O ITPOU3BO/ICTBA.

[1OCTOSIHHBIM 3JIEKTPUYECKUI TOK, €r0 XapaKTEPUCTUKU U YCIOBHS CYIIECTBOBAHUSI.
Knaccuueckas 371€KTpOHHAsE TEOpUS IEKTPONPOBOJIHOCTH METANIOB U €€ OIBITHbIE 000CHOBA-
Hus. 3akoH Oma B nuddepennmanbuoit popme. O600meHHbIH 3ak0H OMa B HMHTErpajibHOU
¢dopme. PasHOCTH MOTEHIIMANIOB, SIEKTPOJABMKYINAS cuia, HanpspkeHus. [IpaBuna Kupxroda.
DNEKTPUYECKUH HArpeB B CEIbCKOM XO03sicTBE. Buapl razoBoro paspsna. DIEeKTpUUECKUNA TOK B
razax. JJIEeKTPUUYECKUH TOK B KUAKOCTSX. DnekTponu3. 3akoH Papanes. OCHOBBI 30HHON (KBaH-
TOBOM) TEOPUHU 3JEKTPONPOBOJIHOCTU NMPOBOJAHUKOB U MONIYNPOBOAHUKOB. Pacnipenenenue dep-
mu-Jupaka. Dueprusi @epmu. Padota Bbixoga. TepMOdIEKTPOHHAS SMUCCUS U €€ TeOpHUst. K-
TpOBaKyyMHbIe puOOpbl. 3akoHbl borycnasckoro JIaurmiopa u Puuapacona - Jémmana. Kon-
TakTHBIC sBJIeHUs. TepmoanekTpoaBmwkymas cuia u d¢dexr [leaptre. P-n nepexoa. IMomympo-
BOJHMKOBBIN JUOJ U TpaH3UCTOP. OCHOBBI MUKPOAIEKTPOHUKHU. [[oHATHE NIEpexoqHOro nporec-
ca KOMMYTallMU. 3aKOHbl KOMMYyTaluu. HauanbHble yClIOBUS, TOKU MPU 3aMbIKAaHUU U pa3MbIKa-
HUU DJIEKTPUUECKUX LIETIEH.

IMoapasnen 3.2. OcHoBBI J1eKTpOMarHeTu3Ma. MaruHuTHble cBOiicTBA TBEPABIX TeJl.
DJIEKTPOMarHuTHOE IoJIe.

[Ipupona marnerusma. Munyknus marautHoro nois. Cuia, neficTByromas Ha IPOBOJI-
HUK C TOKOM B MarHMTHOM MoJjie. Bpamarommii MOMEHT, JEeHCTBYIOIIMUA HA KOHTYP ¢ TOKOM B
MarHuTHOM ToJie. MarHUTHBII MOMEHT BUTKA C TOKOM. DJIEKTPOABUTATENIN U JIEKTPOU3IMEPH-
TebHbIE TPUOOPHI. [IBHKEeHME 3apsHKEHHBIX YacTUl B MarHuTHOM nonie. Cuna Jlopenna. [Tpun-
LU JEUCTBUS LUKIMYECKUX YCKOpUTeNer 3apsukeHHbIx yactull. MI'/L - reneparopsl. [Ipumene-
HU€ MarHUTHOTO TOJIA B MPOLECCaX CEIbCKOXO03MCTBEHHOIO MTPOU3BOACTBA. 3aKoH buo - Caga-
pa - Jlamnaca ¥ ero NpUMEHEHHUE K pacueTy MarHUTHBIX Mojeil. MarHuTHOE 1moJie MPsIMOJIMHE -
HOT'O MIPOBOJHMKA C TOKOM M KPYroBOT'O TOKa. 3aKOH IOJIHOTO TOKa IS MAarHUTHOTO TOJIsl B Ba-
KyyMe U ero npumeHeHue. BuxpeBoi xapakTep MarHuTHOTO mosjisi. MarHuTHOE 1oJie Topoua u
JUIMHHOTO coyieHonaa. MarauTtHeld notok. Teopema Octporpaackoro-I'aycca ninss MarHuTHOro
nosisi. PaboTa nmepemenienus MpoBOJHUKA H KOHTYypa C TOKOM B MarHUTHOM TIOJI€.
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MarnuTHble MOMEHTBI aTOMOB. THIIBI MarHETHUKOB. DJIE€MEHTapHasi TeOpusl Jua- U mapa-
MarHeTu3ma. HamMarHM4eHHOCTh, MarHUTHasE BOCHPUUMYMBOCTb. MarHutHas NpOHULIAEMOCTh
cpenbl. 3aKOH MOJHOTO TOKa Jisi MarHUTHOro mnoist B BemectBe. deppomarnerusm. Kpusas
HaMarHu4yuBaHus. MarautHeld ructepesuc. Touka Kropu. [lomensl. CrimHOBas mpupoaa dheppo-
MarHetusma. [IpuMeHeHrne MarHUTHOTO TOJI B IPOLIECCAaX CEIbCKOXO03IUCTBEHHOIO MPOU3BOJI-
CTBa.

3aKOH 3JICKTPOMAarHUTHOM MHAYKIIMU M €r0 BBIBOJ M3 3aKOHA COXPAHEHHS IHEPTHUU.
®opmynupoBka Papanesi, MakcBeia, HH)KeHEpHas SIBlIeHHE CAaMOMHIYKIIMM U B3aUMHOW HMH-
nykuud. UaayktuBHOCTh. [TpuHIun snektpoMarHuTHON nHepuuu. O0beMHask IIIOTHOCTh YHEP-
TUY MarHUTHOTO TOJIS.

OcHoBbI Teopur MakcBeiia Ajisi 3JIeKTPOMarHuTHOro nosist. Tok cMelenus. Y paBHEHUs
MakcBemia B MHTErpajdbHON (hopme. DIeKTpOMarHUTHBIC BOJIHBI. DHEPrUsl JIEKTPOMArHUTHON
BonHbL. Bextop Iloiintunra. IloBepxnoctheiii 3¢dekr. [lkana sneKTpoMarHUTHBIX BOJH. Mc-
nojs3oBaHue panuo, tenesuaeHus, K-, YO- u CBY- uznydeHuid B CEIbCKOXO34MCTBEHHOM
MIPOU3BO/ICTBE.

Paszngen 4. OnTuka

IMoapa3nen 4.1. 'eomeTpuyeckasi 1 BOJHOBAasI ONITHKA.

DJIeKTpOMarHuTHasl MpUpoia cBeta. [ paHuIbl IPUMEHUMOCTH T€OMETPUUECKOU ONTHKHU.
3akoHbl reoMerpuueckoi onTuku. [Ipuniun ['toifrenca u ero npuMeHeHue AJis UHTEpIpETalun
3aKOHOB OTpa)keHUs U npenomiieHus ceera. [Ipunnun @epma. BonokonHas onTuka.

Wutepdepennms ceera. KorepeHTHOCTh HCTOYHHUKOB cBeTa. Meton KOnra u merox @pe-
Henst. MHTepdepeHnrs Nmpu OTpakeHUH OT Mpo3pauHoil miacTuHbl. [IpocBeTieHHne ONTHKU.
Konbma Hetorona. Uatepdepomerp. Ipunnumn [toiirerca - @penens. Merton 300 @penens. Ju-
bpaxus Opaynrodepa. Audpakunonnas pemeérka. /J[Bymepnas nudpakunonnas pemérka. [1o-
Hsatue o rojorpadum. Jucnepcus ceera. [lornomenne cBera. 3akon byrepa. [lonspusarus cBe-
Ta. EcTeCcTBEHHBIN U NOJIApU30BaHHBIA cBET. 3akoH Mamtoca. [lonspuzauust npu OTpaKeHUH.
3akon bproctepa. JIBoiiHoe myuenpenomiienue. [Ipusma Hukons. Bpamenue mimockocTu moss-
pu3aLyu.

IMoapa3nen 4.2. KBanToBasi onTuka.

KBanToBas npupona uznydenus. TemnoBoe uzinydeHue. AOCOIIOTHO YepHOe TeNo. 3aKOH
Kupxroda. 3akon Credana-bonbsimana. Pacnipenenenue sHepruu B CIEeKTpe H3TydeHUs abco-
JIOTHO YEpHOTro Tena. 3akoH cMmeuleHus Buna. KBanroBas runoresa u gopmyna Ilnanka. [qua-
JIEKTUYECKOE €IMHCTBO KOPITYCKYJISIPHBIX U BOJIHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOI'O U3J1y4EHUSI.
OnTnueckass nupomerpusi. Mcnonp3oBaHue ONTUYECKUX METONOB HM3MEPEHUS U KOHTPOJIA B
CEIBbCKOXO035MCTBEHHOM ITPOU3BO/ICTBE.

Buemnunit porosnexrpudeckuii 3¢pdexr. Onbitel CToONeToBa. YpaBHeHHEe DHHINTEHHA.
Pentrenosckoe uznyuenue. Macca u ummnyibsc ¢oToHa. JlaBnenue cBeta. PaccesHue peHTreHOB-
ckux Jyueil. Dpdext Komnrona. Judpakuns penrreHoBckux jyuyeil. opmyna Bynsda - bpar-
roB. JltomuHecuenua. KBaHTOBBIN reHeparop.

Pazgea S. ®u3uka atoma M1 aTOMHOI0 siApa

Honpaszaen 5.1. BosiHoBbIE CBOIiCTBA YaCTHIL.

®opmymna ae bpoins. CooTHomeHne HeonpeaeneHHocTe. BomHoBast GyHKIus 1 ee cTa-
TUCTUYECKHI cMbIci. YpaBHeHue [lIpenunrepa obiee u s CTAIMOHAPHBIX COCTOSTHUI. YacTu-
11a B IPSIMOYTOJIbHOM MOTeHIHaNbHOU siMe. YacTuna B chepruuecku CUMMETPUIHOM dJIEKTpHYe-
CKOM TIOJIe: TJaBHOE, OpOMTaIbHOE W MarHuTHOe KBaHTOBbIe uucna. [Ipuanun [aymu. Cnek-
TpaJbHBIE cepur aroMa Bojopoaa. CrieKTpbl aTOMOB M MOJIeKyJl. BeiHykneHHoe nzinydenue. Jla-
3epbl U Mazepsl. [lna3zma u ee npuMenenne. COBpeMEHHBIE TOCTUKEHHUS ONTOIEKTPOHUKH U Ja-
3epHOM TeXHUKH. Vcronp30BaHNE METOOB CIIEKTPOCKOIINH, Ja3€POB U Ma3epPOB B CEIIbCKOM XO-
3sIUCTBE.
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IToapasnen 5.2. CTpoeHne aToMa U AaTOMHOIO0 siaApa. PannoakTuBHoCTh. SIepHbIe
peaKkuuu.

Omnsitel Pesepdopaa. [lnanerapuas monens aroma. Hemocratku moxenu Pesepdopra.
[Tocrynatel bopa. Crnektpsl uznydenus aroMoB. Hegocratku mozaenu bopa. MaccoBoe u 3apsi-
JI0BO€ 4yuciio. MarHUTHBIM MOMEHT HYKJIOHOB U sizep. IlnoTHocTs sinepHoro BemectBa. CBoii-
CTBa W Ipupoja saepHbix cuil. Jlepekr maccel M 3Heprus cBs3u saaep. PagnoaktuBHocTs. SAnep-
HbIE peaKLMU U 3aKOHbI COXpaHEHHUs. Peakuus neneHus siaep U TEPMOSIEPHbIE peakUMU. Diie-
MEHTapHbIE YAaCTULbl U UX B3aMMOIPEBPALAEMOCTb. MeTObI A€pHON (PU3UKHU B CEITLCKOXO0351H-
CTBEHHOM IIPOU3BOACTBE. BONPOCH! CEMbCKOX035HCTBEHHON PaOOHOIOT Y.

4.2. Pacnipe/iesieHHe KOHTAKTHOMN U CAaMOCTOSITE/IbHOI PadoThI IPH MOATOTOBKE K
3aHATHSIM 110 MoAPa3aeiam

4.2.1. Ounas ¢opma o0y4eHus

p KonrakTtHas paborta CPp
a37IeIIbl, OAPA3CIIbI JUCIUATUITMHBI Fros— 3

Pasnea 1. ®Pusnyeckne 0CHOBHI MEXAHUKH 8 16 38
[Tonpaznen 1.1. Kunemaruka u fuHamMuKa MaTepualbHON TOY- 4 6 12
KU U TBEPJOTO Teja
[Tonpaznen 1.2. Mexanudeckast paboTa u SHEPTHUs 2 4 12
[Toapaznen 1.3. Mexanudeckue KoiaeOaHust ¥ BOJHBI. DJIeMeH- 2 6 14
ThI CIICUATBHON TEOPHH OTHOCUTEIBHOCTH
Pa3nen 2. Mousekyasipuasi pu3uka v TepMOAUHAMHKA 6 12 27
[Toapaznen 2.1. Kunernueckasi Teopusi uaeaibHOro rasa. 3a- 3 6 13
KOHBI TEPMOIMTHAMHUKHU
[Togpaznen 2.2. MonexyinspHas pu3uKa 3 4 14
Pa3nen 3. DjekTpu4ecTBO U MAarHETU3M 14 16 16
[Toapaznen 3.1. DnekTpocTaTHUECKOE MOJE. INEKTPUUECKUN 8 10 8
TOK
[Toapaznen 3.2. OcHOBBI 2JIeKTpOMarHeTu3mMa. MarHuTHbIC 6 6 8
CBOMCTBA TBEPJBIX TEJ. DIEKTPOMATHUTHOE TI0JIE
Pa3nen 4. OnTuka 14 16 14
[Toapasnen 4.1. 'eomeTpuyeckas ¥ BOJTHOBAs ONTHKA 8 10 8
[Toapasnen 4.2. KBanToBas ontuka 6 6 6
Paszgea S. ®usuka atoma M1 aTOMHOIO siApa 6 14
[Toapasnen 5.1. BonHOBBIE CBOMCTBA YaCTHIL 2 8
[Togpaznen 5.2. CTpoeHue aToMa U aTOMHOTO sipa. Pannoak- 4 6
TUBHOCTb. S1IepHBIC peaKIiH
Bcero 48 58 109
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4.2.2. 3aounas popma o0yueHunst

Pas KonrakTHas paborta Cp
JICITBI, TTOIPA3/ICITbI TUCITUILTHHBI nexunn | U3 | 13

Pasgea 1. ®Pusnyeckre 0CHOBHI MEXAaHUKH 3 2 42
Hquasﬂen 1.1. KunemaTuka u JuHaMUKa MaTepUagIbHON TOUYKH U 1 1 14
TBEPOrO Tena
IToapazmen 1.2. Mexanudeckast paboTa ¥ SHEPrus 1 14
[Toapaznen lv.3. Mexannueckue KojieOaHusl U BOJTHBI. DJIEMEHTHI 1 1 14
CHEIHNAIbHON T€OpUH OTHOCUTEIbHOCTH
Pa3nes 2. MoJsiekyasipHasi (pM3MKa M TEPMOJUHAMHUKA 3 2 36
ITogpaznen 2.1. Kunerudeckasi Teopusi HACaIbHOIO ra3a. 3aKOHbI 2 1 18
TEPMOIUTHAMUKHU
IToapaznen 2.2. MonekynspHas pu3uka 1 1 18
Pa3nes 3. DiieKTpU4YecTBO 1 MATHETU3M 2 4 40
[Toapazaen 3.1. DnekTpocTaTHUECKOE MOJe. DIEKTPUISCKUN TOK 1 2 20
[Togpaznen 3.2. OCHOBBI 2JIEKTpOMarHeTusMa. MarHuTHbIE CBOM- 1 5 20
CTBa TBEPJBIX TEJ. DJIEKTPOMArHUTHOE I0JIC
Pa3zngen 4. OnTuka 2 4 40
[Toapaznen 4.1. 'eomeTpudeckas ¥ BOJTHOBAs ONTHKA 1 2 20
IToapaznen 4.2. KBanToBas ontuka 1 2 20
Paznen 5. ®u3uka aToMa M aTOMHOI0 s/Ipa 2 33
[Toapazaen 5.1. BonHOBBIE CBOWCTBA YaCTHIL 1 16
[Tonpaznen 5.2. CtpoeHue aroma U aTOMHOTO sifipa. PaaroakTus- 1 175
HOCTb. S|epHbIe peakiuu ’
Bcero 12 12 191,5

4.3. IlepeyeHb TeM M Y4eOHO-METOAMYECKOr0 obecneyeHUs1 VI CAMOCTOSITeJIbHOW padoThI

o0yuarwuuxcst
. O0BéM, U
Ne Tema caMocTOsATEIIHLHOM Y4eOH0-MEeTOIMYECKOE
¢dbopMma o0yueHHS
n/m paboThI ObecrnieueHue
OYHasa 3a04YHas
Pa3nea 1. ®Pusnyeckye 0CHOBLI MEXAaHUKH 38 42
1 Kunematnka u nuHamuka mo- | ['pabosckuii, P. Y. Kype ¢msuku / P. | 12 14

CTYNATEJIbHOIO U BpallaTellb-
HOro aBwxkeHus. Hewnepuu-
anbHblE cucTeMbl oTcuéra. Cu-
Jbl MHEPUUU IPH KPUBOJIHU-
HeMHOM nBwxkeHuHu. LleHtpo-
Oe’KHbIe CHJIbI MHEPLIUU U CHUJIa
Kopuonuca Bo Bpamarommxcs
CHUCTEMAX.

W. I'paboBckuit. — 14-e u3n., crep.
— Cankr-IlerepOypr: Jlanp, 2024.
ISBN  978-5-507-47391-5. —
Tekcr: 31eKkTpoHHBIN // JlaHb: 3mek-
TPOHHO-OMONIMOTEYHAsT CUCTeMa. —
URL:
https://e.lanbook.com/book/367019
(mata oOpamenus: 25.08.2026). —
Pexxum poctyna: asst aBTOpHU3. HOJb-
3oBateseii. — 608 c¢. (C.19-50)

Kypc ¢umsuku: ydebHOoe mocobOue
/A.H. Jlapuonos [u ap.]. - Boponex:
Boponexckuit 'AY, 2018 -C.10-62.
YyeOnoe mnocobue. Kypc ¢usn-
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N T . O0BéM, 1
0 eMa CaMOCTOSATENIbHOM Y4eOHO-MeToInYecKoe
n/m paboThl ObGecneueHue (opma 0byuenna
O4YHas | 3a04YHas
ku/A.H. JlapuonoB u ap. - Bopo-
Hex: ®I'bOY BO Boponexckuii
I'AY, 2016. -C.14-23.
2 3aKkoH COXpaHeHHUs MexaHude- | YueOHoe mocobue. Dusmka/B.C. | 12 14
CKOH sHepruu. Ynap ynpyruil | Boumes u ap. - Boponex: ®I'BOY
u Heynpyruid. Koaddumment | BO Boponexckuit 'AY, 2014. -
MOJIE3HOTO JieiicTBUs cenbeko- | C.47-78.
XO03MCTBEHHBIX MaITH I'paborckuii, P. U. Kypc ¢uszuku / P.
W. I'paboBckuii. — 14-e u3n., crep.
— Cankr-IlerepOypr: Jlanp, 2024.
— ISBN  978-5-507-47391-5. —
Tekct: anexkTpoHHbI // JlaHb: 37ek-
TPOHHO-OMOJIMOTEYHAsl CUCTEMA. —
URL:
https://e.lanbook.com/book/367019
(mata oOpamenus: 25.08.2026). —
Pexxum foctymna: s aBTOpH3. MOJIb-
3oBarenei. — 608 ¢ (C.88-114).
Kypc ¢muku: ydyeOHOEe mocoOue
/A.H. JlapnonoB [u ap.]. - Boponex:
Boponexckuii 'AY, 2018 -C.69-84.
YueOnoe mnocobue. Kypc ¢usu-
ku/A.H. JlapuonoB u ap. - Bopo-
Hex: ®I'BOY BO Boponexckuii
'AY, 2016. -C.23-32.
3 BrIiHyX1€HHBIE konebanus. | I'pabosekuit, P. Y. Kypc ¢usuxu / P. | 14 14
Pezonanc u ero wucnomb3oBa- | M. I'paboBckuit. — 14-e u3n., crep.
Hue B TexHuke. [Ipumepsl uc- | — Cankr-IlerepOypr: Jlanb, 2024.
nonb3oBaHusa KonebatensHoro | — ISBN  978-5-507-47391-5. —
JIBUKEHUSI B paboTe mMexaHus- | TekcT: 31eKTpoHHbIHM // JlaHb: 3mek-
MOB cenbxo3mamuH. [IpeoOpa- | TpoHHO-OMOIMOTEYHAsT cucTemMa. —
3oBanusa ['ammnes. Iloctynars! | URL:
crieranbHOi Teopun oTHOcH- | https://e.lanbook.com/book/367019
tenpHOCTH. [IpeoOpa3zoBanms | (mata oOpamenus: 25.08.2026). —
JlopeHua. PenaruBuctckoe | Pexxum poctyna: aast aBTOpH3. HOJb-
BhIp@KEHUE OCHOBHOTO 3aKoHa | 3oBateieil. — 608 ¢ (C. 88-114)
JTUHAMUKU U SHEPTHH. Kypc ¢wusuku: ydebHOe mocoOue
/A.H. Jlapuonos [u ap.]. - Boponex:
Boponexckuit 'AY, 2018 -C.85-98.
VYyeOnoe mnocobue. Kypc ¢usm-
ku/A.H. JlapuonoB u ap. - Bopo-
Hex: PI'bBOY BO Boponexckni
I'AY, 2016. -C.9-13, 34-43.
Pa3nes 2. MoJsiekyasipHasi pu3uKa M1 TEepMOJAUHAMHUKA 27 36
4 Tepmonunamudeckne  cucre- | ['padosckuid, P. . Kypc ¢usuku / P. | 13 18
MBI, Tiporiecchl U napametrpsl u | M. I'paboBckuit. — 14-e u3n., crep.
ypaBHeHus coctosHud. Iluk- | — Cankr-IlerepOypr: Jlanb, 2024.
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N O0BéM, u
Ne Tema camocTOoATENIBHON Y4eOHO-MeToInYecKoe
¢dhopma o0yueHHS
n/m paboThl ObGecneueHue
O4YHas | 3a04YHas
nndeckne mporeccel. Temmo- | —  ISBN - 978-5-507-47391-5. —
BbIC JIBUTATENIN C Pa3NUYHbIMU | TekcT: anmeKTpoHHbIH // JlaHb: Aiek-
crocobaMu TMOABOJIA TETUIOTHI. | TPOHHO-OMONMOTEUHAs CUCTEMa. —
O6parssiii nukn Kapao n nukn | URL:
JlopeHua. Hepasenctso | https://e.lanbook.com/book/367019
Knaysuyca. Cratuctuueckuii | (mata oOpamienus: 25.08.2026). —
CMBICII BTOPOTO Havajia TepMo- | Pexxum gocryna: ajst aBTOpH3. TOJb-
JTUHAMUKH. 3oBateseii. — 608 ¢ (C. 231-240)
Kypc ¢msuku: ydebHoe mocobue
/A.H. JlapuonoB [u ap.]. - Boponex:
Boponexckuit 'AY, 2018 - C.111-
165.
YuebHoe mocobue. Kypc ¢usn-
ku/A.H. JlapuonoB u ap. - Bopo-
Hex: OI'bOY BO Boponexckuii
I'AY, 2016. -C.61-66.
3) OTtkioHeHne CcBOKMCTB peaib- | ['pabosckui, P. . Kypc ¢pmsuku / P. | 14 18
HBIX Ta30B OT 3aKOHOB uacanb- | M. ['paboBckuii. — 14-e u3a., crep.
HOro rasa. YpaBHenue Ban- | — Cankr-llerepOypr: Jlans, 2024.
nep-Baannca. dusuko- | — ISBN  978-5-507-47391-5. —
MEXaHHUYECKHUE CBOMCTBaA XUJa- | TeKcT: 31eKTpoHHBIM // JlaHb: 3Jek-
KOCTH. YpaBHEHHE HEpa3pbIB- | TPOHHO-OMOIMOTEYHAS CHUCTEMA. —
HocTu. YpaBHeHue bepuymmu. | URL:
Kuakre KpUCTaILIBL. https://e.lanbook.com/book/367019
(mara oOpamenus: 25.08.2026). —
Pexxum pocryna: ajisi aBTOpU3. TOJIb-
3oBarenei. — 608 ¢ (C.231-240).
Kypc ¢wusuku: ydebHoe mocobue /
A.H. Jlapuonos [u np.]. - Boponex:
Boponexckuii 'AY, 2018 - C.167-177.
VYyeOnoe mnocobue. Kypc ¢usm-
ku/A.H. JlapuonoB u ap. - Bopo-
Hex: OI'bOY BO Boponexckuii
I'AY, 2016. -C.67-96.
Pa3nes 3. DiieKTpuYecTBO 1 MATHETU3M 16 40
6 [Tpumenenue teopembl Octpo-| I'pabosckuii, P. U. Kypc ¢uzuku / P. 8 20
rpajackoro - ['aycca mist pacué-| U. I'paboBekuii. — 14-e u3a., crep.
Ta mapaMmerpoB 3jekTpoctaTu-| — Cankr-IlerepOypr: Jlans, 2024.
gyeckoro nois. OcHoBbel 30HHOH| —  ISBN  978-5-507-47391-5. —
TEOPUHM  BJIEKTPOIPOBOIHOCTH| TeKcT: aneKTpoHHbIN // JlaHb: 37ek-
MPOBOJAHMKOB M TOJYIPOBOJ-| TPOHHO-OMOIMOTEYHAs cUcTeMa. —
HukoB. KonrtaktHble sBienus.| URL:
Tepmoanekrpuueckue sBieHwus. | https://e.lanbook.com/book/367019
TepmoanekTpoaBmkymas cuia.| (nara obpamenus: 25.08.2026). —
Tepmomnapa. Ilepexoansie npo-| Pexxum nocrtymna: mjs aBTOpH3. MOJb-
1ecchl.  3aKoHBI KOMMYyTanuu.| 3oBareneil. — 608 c. (C.320-330).
Kiaccnuecknit meron pacuéra
MIEPEXOJIHBIX TPOIECCOB. Kypc ¢usuku: yueGHOe mocobue /
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N T . O0BéM, 1
0 eMa CaMOCTOSATENIbHOM Y4eOHO-MeToInYecKoe
n/m paboThl ObGecneueHue (opma 0byuenna
O4YHas | 3a04YHasa
A.H. Jlapuonos [u np.]. - Boponex:
Boponexckuii 'AY, 2018.-C.178-210.
YuebHoe mocodbue. Kypc ¢usu-
ku/A.H. JlapuonoB u ap. - Bopo-
Hex: OI'bOY BO Boponexckuii
I'AY, 2016. -C.97-140.
7 MarnutHoe mnone. [Ipumene- | I'paGosckwmii, P. Y. Kypc ¢usuku / P. 8 20
HHUE MarHuTHOro moiysa B mpo- | . I'paboBckuii. — 14-e u3g., crep.
meccax ceybckoxo3sicTBeHHo- | — Cankr-IlerepOypr: Jlanb, 2024.
ro mpowmsBoacTBa. Teopus | — ISBN  978-5-507-47391-5. —
MakcBernia 3JeKTpOMarHuTHO- | TekcT: anekTpoHHbIN // JlaHb: 37ek-
ro mnond. Tok cMemeHus. | TPOHHO-OMOJIMOTEYHasT cUcTeMa. —
VpaBuenuss MakcBemia B | URL:
nuddepenimanpHoil 1 B uHTe- | https://e.lanbook.com/book/367019
rpansHOM  Qopme. [loBepx- | (mata oOpamenus: 25.08.2026). —
HOCTHBIN 3P PEKT. Pexxum poctyna: asst aBTOpU3. HOJb-
3oBateseil. — 608 ¢ (C. 428-455)
Kypc ¢msuku: yuebHnoe mocodue
/A.H. Jlapuonos [u ap.]. - Boponex:
Boponexckuit I'AY, 2018 -C.229-
255.
Vuebnoe nocodue. Kypc ¢usuxu /
A.H. JlapuonoB u np. - Boponex:
OI'bOY BO Boponexckuit I'AY,
2016. -C.141-162.
Pa3zngen 4. OnTuka 14 40
8 I'panunbl mpuMeHumocTH 3a- | I'pabosckuit, P. U. Kypc ¢uzuku / P. 8 20
KOHOB Treomerpuueckor ontu- | M. ['pabosckuit. — 14-e u3m., crep.
ku. Ilpunmun depma. Bono- | — Cankr-IlerepOypr: Jlanb, 2024.
KOHHasg omnTuka. BomHoBombl. | — ISBN  978-5-507-47391-5. —
Wntepdepentust cera. [lu- | TekcT: snekTpoHHbIH // JlaHb: amek-
dbpakuroHHas peméTka. | TPOHHO-OMOJIMOTEeYHass cucTemMa. —
IBymepnas  nudpaxuuonHas | URL:
pemérka. Tonorpadus. Ilo- | https://e.lanbook.com/book/367019
rioneHne cBeta. 3akoH byre- | (mata oOpamenus: 25.08.2026). —
pa. Pexxum foctymna: s aBTOpH3. MOJIb-
3oBareneit. — 608 ¢ (C. 457-490).
Kypc ¢usuku: yueGHOe mocobue /
A.H. Jlapuonos [u np.]. - Boponex:
Boponexckuii 'AY, 2018.-C.270-314.
VYyeOnoe mnocobue. Kypc ¢usm-
ku/A.H. JlapuonoB u ap. - Bopo-
Hex: PI'BOY BO Boponexckuii
I'AY, 2016. -C.163-169.
9 KBanToBas mnpupona wuznyde- | I'pabosckuii, P. U. Kypc ¢uzuku / P. 6 20
Husa. VMcnone3oBanue ontuue- | . ['paboBckuit. — 14-e u3m., crep.
ckux MetonoB usMepeHus u | — Cankrt-IlerepOypr: Jlanb, 2024.
KOHTpONs B  cembckoxossii- | —  ISBN  978-5-507-47391-5. —
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N O0BéM, u
Ne Tema camocTOoATENIBHON Y4eOHO-MeToInYecKoe
¢dhopma o0yueHHS
n/m paboThl ObGecneueHue
O4YHas | 3a04YHas
CTBEHHOM npou3BoJCTBE. | TeKkcT: aneKTpoHHbIN // JlaHb: 37ek-
PenTrenHoBckoe — W3IydeHHE. | TPOHHO-OMONMMOTEYHAs CHCTEMa. —
Oddext Komnrona. udpak- | URL:
Us  pEeHTreHOBCKuX Jydeid. | https://e.lanbook.com/book/367019
@®opmyna Bynbda - Bparros. | (nara obpamenus: 25.08.2026). —
Jlromunecnenuus. KBantoBsiil | PexxuM goctyna: isi aBTOPU3. MOJIb-
reHeparop. 3oBatesein. — 608 ¢ (C. 490-517).
Kypc ¢usuku: ydeObHOe mocobue /
A.H. JlapuonoB [u np.]. - Boponex:
BI'AY, 2018 -C.316-326.
YuebHoe mocodbue. Kypc ¢usu-
ku/A.H. JlapuonoB u ap. - Bopo-
Hex: ®I'bOY BO Boponexckuii
I'AY, 2016. -C.170-183.
Pa3pnen S. ®u3uka aTomMa 1 aTOMHOI0 s1Apa 14 33
10. | CoorHomenue Heonpenenéu- | ['padosckuii, P. U. Kypc ¢uzuku / P. 8 16
Hocted. BomnoBast ¢yukuus. | M. I'paGoBckuit. — 14-e u3n., crep.
VpaBuenne Ipémunrepa. Ya- | — Cankr-IlerepOypr: Jlans, 2024.
ctunia B chepudecku cummet- | —  ISBN  978-5-507-47391-5. —
PUYHOM 3JIeKTpuYecKoM moiie. | Tekct: anexTpoHHslii / JlaHb: »rek-
KBanroBble umcna. IlpuHumn | TpoHHO-OMONMOTEYHas cHCTEMa. —
[Taynu. [1na3ma u e€ npumene- | URL:
HHE. https://e.lanbook.com/book/367019
(mara oOpamienus: 25.08.2026). —
Pexxum foctymna: s aBTOpH3. MOJIb-
3oBareneit. — 608 c. (C.541-554).
Kypc ¢usuku: yueGHOe mocobue /
A.H. JlapnoHoB [u ap.]. - Boponex:
Boponexckuii 'AY, 2018. -C.326-332.
VYuebnoe mnocobue. Kypc usn-
ku/A.H. JlapuonoB u ap. - Bopo-
Hex: OI'bOY BO Boponexckuii
I'AY, 2016. -C.192-201.
11 | Mognens Pesepdopna crpoenus | I'pabosekuii, P. Y. Kype ¢usuxu / P. 6 17,5
atoM u e€ Henocratku. Cnek- | M. I'paboBckuit. — 14-e u3n., crep.
Tpbl u3nydeHus atoMoB. Ilo- | — Cankr-IlerepOypr: Jlans, 2024.
crynatel bopa. Csoiictea u | — ISBN  978-5-507-47391-5. —
npupona snepHbix cuil. Ctpo- | Tekcr: 31ekTpoHHbIHM // JlaHb: amek-
€Hue aToMHOro sjapa. JlegexT | TpoHHO-OMOIMOoTeYHas cucrema. —
Macchl U 3Heprus ceszu suaep. | URL:
PagnoaktuBHOCTh.  Smepusie | https://e.lanbook.com/book/367019
peakIMM W 3aKOHBI coxpaHe- | (mata oOpamenus: 25.08.2026). —
HUg Metonsl saepHor pusuku | Pexxum noctyma: ajis aBTOpU3. TOJb-
B CeNIbCKOXO03sMCTBEeHHOM | 30Bateneil. — 608 ¢ (C. 555-579).
MIPOU3BO/ICTBE. Kypc ¢usukm: yaebHoe mnocobue /
A.H. JlapuonoB [u np.]. - Boponex:
Boponexckuii 'AY, 2018. -C.333-358.
YuyebHoe mnocobue. Kypc ¢usn-
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Ne Tema caMOCTOSITEIbHOU Y4eOHO-METOAUUECKOE
n/m paboThl ObGecneueHue

O0BéM, 4

¢dhopma o0yueHHS

O4YHas | 3a04YHasa

ku/A.H. JlapuonoB u ap. - Bopo-
Hex: ®I'bOY BO Boponexckuii
I'AY, 2016. -C.187-202.

Bcero

109 | 1915

5. ®oHj O1LIEHOYHBIX CpEaCTB AJIdA IIPOBEACHUA HpOMe)I(yTOqHOﬁ aTrecranmmn

U TeKYILIEero KOHTPOJIA

5.1. OTansl (popMHUPOBAHUS KOMIIETEHIUI

Nunukarop
[Toapazaen TUCIUTITMHBI KomrieTeHmus | TOCTHKEHUS
KOMIIETCHIINH

1.1. Kunemaruka v IMHAMHUKA MaTepHAIbHON TOYKU U TBED- OITK-1 32
JIOTO Tena H2

32
1.2. Mexanuueckas paboTa 1 SHEprus OIIK-1 V2
1.3. Mexanndeckue KoneOaHus U BOJIHBI OIIK-5 31
2.1. Kunernueckas Teopus uaeaaibHOro ra3a. 3akoHbl TEPMO- OIK-1 32
JTUHAMUKA V2
2.2. MonexymsipHas pusnka OIIK-5 31
3.1. DaekTpocTaTuueckoe mnojie. DIEKTPUIECKUN TOK OIK-1 32

H2
3.2. OcHOBBI A7IeKTpoOMarueTusma. MaruutHele CBOMCTBA 31
TBEPJBIX TEJN. DINEKTPOMArHUTHOE MOJIE OIIK-5
4.1. 'eomeTpuueckasi 1 BOJHOBAas ONTHKA OITK-1 32

y2
4.2. KBaHTOBAas ONTHKA OIlK-1 32

H2
5.1. BoHOBEIE CBOMCTBA YaCTHIL OIIK-5 31
5.2. CtpoeHne atoMa M aTOMHOTO sapa. PagnoakTHBHOCTS. 32

OIlK-1

SnepHbie peakuu

5.2. lllkaapl 1 KPUTEPHUHU OLIEHNBAHUSA TOCTUKEHUS KOMIIETEeH Uil

5.2.1. Illkajapl OEHUBAHUSA JOCTHKEHUS KOMIIETEHIIMIA

Bun orieaku Oneuku

AxameMudecKkast OlleHKa
o 4-X 0aJUILHOMU IIIKAJIe

Hey,[IOBJ'IeTBopI/ITC.HBHO YAOBJICTBOPHUTCIBHO

xopouio | OTiIn4HO
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5.2.2. Kputepun oueHUBaHMS TOCTUKEHUSI KOMIIETEHIUH

Kpurepuu omneHku Ha 3K3aMeHe

OneHka, ypoBeHb
JTOCTHOKEHUS
KOMIIETEHIIUHA

Onucanuie KpUTEpHUEB

OTan4HO, BRICOKUI

OOyuaromuiics mokasaj IMOJIHbIE U TIIyOOKHE 3HAaHUS IPOrpaMM-
HOTrO Marepuala, JOTUYHO M apryMEHTHPOBAHO OTBETHJI Ha BCE
BOIIPOCHI IK3aMEHAIIMOHHOTO OWjieTa, a TakKe Ha JIOMOJHUTEINb-
HBIE BOIPOCHI, CIIOCOOCH CAMOCTOSITETILHO pemiaTh CIOKHBIC 3a/1a-
YU TUCHUTUIMHBI

Xopo1o, MpOABUHYTHIN

OOyuaronuiicss TBEpA0 3HAET MPOTPAMMHBIN MaTepHall, TPaMOTHO
€ro M3Jaraer, He JAOIYCKaeT CYLIECTBEHHBIX HETOYHOCTEH B OTBe-
T€, IOCTATOYHO MOJHO OTBETHJI Ha BOIPOCHI 3K3aMEHAI[MOHHOIO
Ousera U JOMOJHUTEIbHbBIE BOIPOCH], CIIOCOOEH CaMOCTOSITENILHO
pelarh CTaHAapTHbHIE 3a7a4d AUCIUIIIINHBI

VY 10BIETBOPUTENBHO,
IMOPOTOBBI

OOyuaronuiics moka3aj 3HaHUE TOJIbKO OCHOB IIPOrpaMMHOI0 Ma-
Tepuaga, YCBOWJI €ro IMOBEPXHOCTHO, HO HE JAOIMYyCKall IpyObIX
OIMOOK MM HETOYHOCTEH, TpeOyeT HaBOISIIMX BOMNPOCOB IS
MIPaBWJIBHOTO OTBETA, HE OTBETWJ Ha JOINOJHUTENIbHbBIE BONPOCHI,
CIOCOOEH pelIaTh CTaHAapTHBIE 3a/1a4M JUCIUIIMHBI C TOMOILBIO
IpernoiaBaTens

Hey,I[OBJ'IeTBOpI/ITeHBHO,
KOMIIECTCHII M HE OCBOCHA

OOyuaromuiicsi He 3HAeT OCHOB MPOrPaMMHOrO0 Marepuana, Io-
MyCKaeT IpyOble OMMOKH B OTBETE, HE CIIOCOOCH pemiaTh CTaH-
JAapTHLBIC 3a1a4i JUCHUIITIMHBI JAaXKE C ITIOMOIIBIO MMPEIIoaaBaTCIAa

KpnTepml OICHKH TECTOB

OneHka, ypoBeHb
IOCTHIKEHUSI
KOMIIETEHITN I

Onucanue KpUTepHeB

OTINYHO, BHICOKHI

Coz[epxcaHHe IMPaBUJIBHBIX OTBCTOB B TECTC HC MCHCC 90%

Xopomo, NPOABUHYTHIN

CopepxaHue NpaBUIbHBIX OTBETOB B TeCTe HE MeHee 75%

Y I0OBIIETBOPUTEINBHO,
MMOPOTOBBII

Coz[epxcaHHe IMMPaBUJIBHBIX OTBCTOB B TECTC HC MCHCC 50%

HeynosnersopurensHo,
KOMIIETEHIIMSI HE OCBOEHA

CO,Z[Cp)KaHI/Ie IMMPaBUJIBHBIX OTBCTOB B TECTEC MCHCC 50%

Kpurepun oneHkn ycTHOro onpoca

OrueHka, ypoBeHb
JOCTUKEHHSI KOMITETEHINI

Onucanue KpUTEpHUEB

3auTeHO, BEICOKHIA

OOyuaromuiics JeMOHCTPUPYET YBEpEHHOE 3HAHHE MaTepuaa,
YETKO BBIpa)KaeT CBOIO TOUY 3PEHUS 10 paccMaTpUBAaEMOMY BO-
IPOCy, NPUBOJISE COOTBETCTBYIONINE MPUMEPHI

3auTeHo, IPOABUHYTHIN

OOyyaromuiicss 1eMOHCTpUPYET yYBEpEHHOE 3HAHHE MaTepuaia,
HO JIONYCKAeT OTJEJIbHBIE IOIPENTHOCTH B OTBETE

3auTeHo, OPOTOBBIN

OO0yuarmuiicss IeMOHCTPUPYET CYIIECTBEHHBIE TIPOOENBI B 3HA-
HUSX MaTepuaa, TOMyCKaeT OIMOKH B OTBETAX

He 3a4TCHO, KOMIICTCHIUA
HE OCBOCHA

OOyuaromuiics JeMOHCTPUPYET HE3HAHHE MaTepuaina, J0MycKa-
€T rpyOble OLIMOKHU B OTBETaX
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Kpurtepun onenkn pemenus 3agaq

O1ieHka, ypoBEHb
JIOCTHOKEHUS. KOMIIETCHIIU I

Onucanuie KpUTEpHUEB

3auTeHo, BEICOKHI

OOyyaronuiicst yBepeHHO 3HAET METOJUKY U aITOPUTM pEIICHUS
3aJla4M, HEe JIOMyCKAaeT OMMOOK MPHU €€ BBIIOJHCHUH.

3a4TeHO, NPOJIBUHYTHIM

OOyuJaronuiicss B 11eJI0M 3HAET METOJUKY M aJTOPUTM PEIICHUS
3aJ1a4M, HEe JIOMYCKAaeT rpyObIX OMMOOK MY €€ BBHIITOJIHCHUH.

OOyyaronuiicst B 1[€JIOM 3HA€T METOJIMKY U aJIrOPUTM pEeIleHus

3auTeHo, IOPOTOBBIH 3aJ]auy, JOMYCKaeT OMMOOK MpH €€ BBIIOJIHEHUH, HO CIIOCOOEH

HCITPABUTH UX IIPH ITOMOINH IPCTIOJaBaATCIIA.

He 3aureno, KoMOeTeHITNS

OOyyaronuiicss He 3HACT METOAMKY M aJIFTOPUTM pEeLIeHHs 3aja-
YH, JIOMYCKaeT rpyOble OMIMOKH IpU €€ BBIMOJHEHUH, HE CIOCO-

HE OCBOCHA
OeH HCITPABUTH UX IIPH IMOMOINH IIPEIOAaBaTCIIA.

5.3. MaTepuaJibl 1J1s1 OLEHKH JTOCTHKEeHUsI KOMIeTeH Ui
5.3.1. OneHOYHBIEe MATEPHAJIBI POMEKYTOUHOI aTTeCTANMHU

5.3.1.1. Bonpocsl K 3k3aMeny 1

Ne Copnepxanue Kowre- NaK
TEHIHS

1 | IIpencraBieHust o cBOICTBaxX MpOCTpaHCTBAa U BpeMeHH, Jexamue B | OIIK-1 32
OCHOBE KJlaccuueckoi MexaHuku. [loctymarenbHoe IBUXKEHUE TBEP-
noro tena. Paguyc-Bekrop. CKOpOCTh U YCKOPEHHE.

2 JluHamuka MaTepHallbHOM TOYKM W mocrtymareiabHoro aBuxenus | OIIK-1 32
TBEPAOIO Teja. 3aKOH MHEPLUU U UHEPLUUAIbHBIE CUCTEMBl OTCUETA.
3aKOHBI AMHAMHUKU MaTEpUAIbHOW TOYKU M CUCTEMbI MaTepUaIbHBIX
TOYEK.

3 | Buemnue u BHyTpeHHue cuibl. LlenTp macc mexanundeckoii cuctemsl | OIIK-5 31
1 3aKOH €r0 JIBM)KEHUS.

4 | 3aKOH COXpaHEHHs UMIIYJIbCAa M €ro CBS3b C OJHOPOAHOCTHIO mpo- | OIIK-1 y2
CTpPaHCTBA.

5 | Heynpyruii ynap. ®yH/1aMeHTaJIbHbIE B3aUMOIEUCTBHS U CUJIBI. OIIK-5 31

6 | Kunernueckas sHeprus MexaHu4eckoil cuctemsl U e€ cBs3b ¢ pado- | OIIK-1 H2
TOH cuJjI, MPUJIOKEHHBIX K cucteMe. [loTeHnuanbHas sHeprusi CucTe-
MBI.

7 | Pabota cunbl 1 €€ BbIpakeHHe Yyepe3 KpUBOJIMHEHHBIN HHTErpas OIlK-1 32

8 | Yopyruii ynap. OHeprus ynpyro aegopmupoBaHHoro Tena u rpasu- | OIIK-1 H2
TalMOHHOTO B3aUMOJEHCTBUS TENl.

9 | 3aK0oH coXpaHEHUs] UMITyJIbca OIIK-1 32

10 | KunemaTuka BpaIIaTeIbHOTO JIBUKECHHUS: YIIIOBasi CKOpocTh U yrio- | OIIK-5 31
BO€ yCKOpeHHe. VX cBsI3b C IMHENHBIMU NTapAMETPaMH.

11 | MoMEHT CuJIbI U MOMEHT MMITyJbCa MEXaHH4YecKol cuctembl oTHO- | OIIK-1 32
CUTEJIBHO MEXaHWYECKON CUCTEMbI OTHOCUTENIBHO TOUKH (IOJIOCA) U
OTHOCHUTEJILHO HEMOABH)KHOM OCH.

12 | MomenT wmHepumu TBEPAOTO Tena oTHocuTenbHO ocu. OcHoBHoe | OIIK-1 32
YPaBHEHNE IMHAMUKH BpaIaTEIbHOIO ABMXKEHMs TBEPAOIO Teja OT-
HOCHTEJIFHO HETMOIBH)KHOM OCH.

13 | Kuneruueckass sHeprusi Bpamaromerocsi tena. 3akoH coxpaHenus | OIIK-1 32
MOMEHTa UMITYJIbCA.

14 | T'apmoHnyeckue MexaHudeckue kojeOanus. Mx xapakrtepuctuku. | OIIK-5 31
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Ne Copnepxanue Koume- naK
TEHIHSI
JuddepenunanbHoe ypaBHEHHE TAPMOHHUECKUX KojeOaHuil. Mare-
MAaTUYECKHUH, MPYKUHHBIA U (QU3NIECKUN MAITHUK. JHEPTHs rapMo-
HUYECKUX KOJIEeOaHHI.

15 | 3aryxaromme konebanus. JuddepennmansHoe ypaBHenue 3aryxaro- | OITK-1 H2
X KOJIEOAHUH 1 ero penieHue.

16 | BeiHyxzaeHHbie MexaHuueckwe konebanusa. Juddepennumansnoe | OITK-1 32
ypaBHEHHE BBIHY)KJICHHBIX MEXaHHYECKHUX KOJEeOaHW M ero perie-

Hue. AMIIIMTYa U (a3a BbIHYKIEHHbIX KojeOaHuil. Pe3oHaHc u ero
WCIOJIH30BAHNE B TEXHHUKE.

17 | Tepmonunamuyeckue napamerpbsl. PaBHoBecHble mpoueccsl. Bosox | OIIK-1 32
OCHOBHOI'O YPaBHEHMsI MOJIEKYJISIPHO-KMHETUYECKON TEOpUH HJ1eallb-

HOTO Ta3a.

18 | VYpaBuenne MenneneeBa - Kuamelipona. Cpemusis kunermueckas | OITK-1 32
SHEPrus MOJIEKYN. MOJeKyIsIpHO-KMHETHYECKOE TOJIKOBaHHE a0co-

JIOTHOM TeMnepaTyphl.

19 | PaGora ra3a nmpu u3MeHeHuu ero ooséma. Bayrpennss sueprus. Ko- | OIIK-5 31
JIMYECTBO TEMIOThL. TenaoéMKOCTb.

20 | IlepssIii 3akoH TepMoanHaMuku. [Ipumenenue nepBoro 3akoHa tep- | OINIK-1 Vv2
MOJMHAMUKHM K H30IpolieccaM HAealbHOIo rasza. AnuabaTHuecKuit
IpoLecc.

21 | O6parumeie u HeoOpaTtumeie mporecchl. Kpyropoit npornecc. Temno- | OIIK-5 31
BbIC JIBUTATENN M XOJOAMIbHBIC MAIITMHEI.

22 | Hukn KapHo u ero k03 QuirieHT noae3Horo AeicTus OI1K-1 H2

23 | Bropoii 3akon TepmonuHamukn. Teopema KapHo. OIlK-1 32

24 | DuTpomnms. DHTponus uaeanbHOro rasza. Crarucrudeckoe tonkoBa- | OINIK-1 v2
HHUE BTOPOr'0 3aKOHA TEPMOJANHAMUKH.

25 | YacroTa CTOJKHOBEHUH U JUIMHA cBOOOIHOTO mpobera mosiekyn uae- | OIIK-5 31
QJIBHOTO Tas3a.

26 | SIBnenus nepeHoca: 1u¢¢y3us, BI3KOCTh, TEINIONPOBOAHOCTD. OIIK-1 32

27 | 3akoH MakcBema i pacupeIesieHusT MOJICKyJ Mo ckopocTsaMm. ba- | OIIK-1 32
poMeTpuueckas ¢popmyIa.

28 | 3akoH bospiiMaHa IS pacrpeiesieHus 4acThil BO BHemmHeM mnorteH- | OITK-5 31
IIUAJILHOM TIOJI€.

29 | Peanpnble ra3el. CWibl U TOTEHIMATBHAS 3HEprusi MojekyispHoro | OITK-1 32
B3auMoOJIeHCTBUA. D(PPEeKTUBHBIM IuamMeTp MOJeKysd. YpaBHEHUE
Ban-gep-Baanbca.

Bomnpocs! k 3k3ameny 2
Ne Conepxanue KOMITE" NaK
TEHIIHS

1 | Dnextpuueckoe mosie. 3aKOH COXpaHEHUs ayeKTpuuyeckoro 3apsga. | OIIK-1 32
DJNeKTpUYecKoe Iojie B Bakyyme. Hampsok€HHOCTh W TOTEHIIHAT
AJIEKTPUUYECKOTO Mo, Pacuér anekTpocTaTHUECKuX MOJeH METo0M
CYNEPIO3HUIIHN.

2 | IloTok BekTopa HampspkéHHOCTH. Teopema Octporpaackoro - ['aycca | OINIK-1 32
IUTSL DJIEKTPOCTATUYECKOTO TOJIsi B BakyyMme. [IpuMeHeHue TeopeMbl
Octporpazckoro - ['aycca i1 pacuéra 3JeKTpOoCTaTHUECKOro MOJIsl.

3 | Dnexrpudeckoe mone B BeniectBe. Tumbl nuanektpukoB. [omspuza- | OIIK-5 31
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Ne Copnepxanue Kommes naK
TEHIHSI

uus audnekTpukoB. Teopema Octporpaackoro - 'aycca ans siek-
TPUYECKOIO NOJISI B TUDJICKTPHUKE.

4 | IIpoBOJHUKHU B 3JIEKTPUUECKOM MOJ€E. DNEKTPoEMKOCTh yenunénnoro | OIIK-1 32
npoBojiHUKa. KoHaeHcaTopbl. DHeprus 3apsKeHHOro KOHAEHCATOPA.
OOBEMHAS TUIOTHOCTH SHEPTHU.

5 | IlocrosiHHBIN 25eKTpudYecknii TOK. Ero mapamerpsr u ycioBus cymie- | OIIK-5 31
cTBoBaHMs. Kiaccuueckast aleKTpoHHas TEOPHs IEKTPOIPOBOJIHO-
CTH METAJLUIOB

6 | 3akon Oma B muddepennuansHoil popme. O000mennbIi 3akon Oma | OIIK-1 32
B MHTETPAIBHOU opme.

7 | IlpaBuna Kupxroda OIIK-1 y2

8 | [Ipupoma marnerusma. Munmykius marautHoro mois. Cwma, nei- | OIIK-5 31
CTBYIOIIAs HA IPOBOJHUK C TOKOM B MarHUTHOM I10JIE.

9 | Bpamaromuii MOMEHT, JeHCTBYIOIIUI HAa KOHTYp ¢ TokoM B Maraut- | OIIK-1 32
HOM 1ojie. MarHUTHbIM MOMEHT BUTKA C TOKOM.

10 | JIBwkeHue 3apspKEHHBIX YacTHI] B MarHuTHOM nosie. Cuna Jlopenma. | OITK-1 32
[IpuHUMn JefcTBUS LMKIMYECKUX YCKOpPHUTENEH 3apshKeHHBIX 4Ya-
CTHIL.

11 | 3akon buo - CaBapa - Jlannaca u ero npumeHeHue k pacuéry mar- | OIIK-5 31
HUTHBIX TOJIed. MarHuTHoe 1noJie MPSMOJMHENHHOTO NPOBOJHMKA C
TOKOM U KPYTOBOI'O TOKA.

12 | 3akoH MOJHOTO TOKa JUIsi MATHUTHOT'O MOJIs B BakyyMe u ero npume- | OIIK-1 32
HeHue. BuxpeBoi XxapakTep MarHUTHOTO MOJIS.

13 | Maruutssiii notok. Teopema Octporpanckoro - ['aycca ana maraut- | OITK-1 32
HOTO MOJISl.

14 | Pabora nepeMenieHust KOHTypa ¢ TOKOM B MarHUTHOM IIOJIE. OIIK-5 31

15 | Tunsl marneTukoB. [Ipupona nua- u napamaraerusma. Hamaranuen- | OIIK-1 32
HOCTb, MArHUTHAs1 BOCTIPUMMYHMBOCTb U MAarHUTHAs IPOHUIIAEMOCT.

16 | 3akoH MOJHOTO TOKA JUII MarHUTHOTO moiisi B BemectBe. Meppomar- | OIIK-1 32
Hetus3M. KpuBas HamarHuunBaHus. MarHuTHeI rucrepesuc. Touka
Kropu. JloMmeHBI.

17 | 3akoH >1E€KTPOMAarHUTHOM MHAYKIIMH U €ro BBIBOJ M3 3aKoHa coxpa- | OIIK-5 31
HEHUs YJHEpruu. fIBieHne caMOMHAYKIMH. MHIYKTUBHOCTB.

18 | IlepexoaHble MpoOLECCHl B IMHEHHBIX 3JeKTpUUecKuX 1ensx. 3akonsl | OIIK-1 32
KOMMYTallHH.

19 | Knaccuuecknii MeToJT pacué€ra MmepexoaHbIX mporeccoB B jmHEeWHbIX | OITK-1 y2
NEKTPUYECKUX LIETISX.

20 | I'paHUIBI MPUMEHUMOCTH 3aKOHOB TeoMeTprueckoi onTuku. 3akonsl | OIK-1 32
reomerpuyeckor onTuky. IIpunnun Oepma.

21 | Xox mydeii B onTrueckux npudopax. [lapamerps! ontuueckux mpu- | OIIK-5 31
O0pOB.

22 | Unrepdepennns cBera. KorepeHTHOCTh 1 MOHOXpOMAaTHYHOCTH cBe- | OIIK-5 31
TOBBIX BOJIH. Pacuér mHTEp(epeHIMOHHON KapTHHBI OT ABYX KOre-
PEHTHBIX UCTOUYHUKOB. MIHTepdepeHIus cBeTa B TOHKUX MIEHKAX.

23 | Judpakuus csera. [lpunmun Irolirenca - ®penens. Merox 3oH | OIIK-1 32
Dpeners.

24 | Indpakuus @paynrodepa Ha NpsIMOYTOJIbHOMN IIENH. OIIK-1 32

25 | dndpakuus @payHrodepa Ha TUPPAKITMOHHON pEeIeTKe. OIlK-1 32
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KOMIIC-

Ne Conepxanue - naK
26 | Ilomspuzanus cBera. EcrecTBeHHBIN U monsipu3oBaHHbIi cBeT. 3akoH | OIIK-1 32
Mamtoca.
27 | llonspu3zamus cBeTa Npu OTpakeHUH. 3akoH bprocrepa. OIIK-1 32
28 | Jucnepcus cBeta OIIK-5 31
29 | TeruoBoe m3nmyuenue. AGcomotHo uépHoe Teno. 3akonsl Credana - | OIIK-5 31
Bbonsimana n Buna.
30 | Usnyuenue nHeu€pHoro tena. 3akoH Kupxroda. OIIK-1 32
31 | KBanroBas runoresa u ¢popmyna [lnanka. OIIK-1 32
32 | ®opmyna e bpoitnsa. CooTHOIIEHHE HEOTTPEACIEHHOCTEH. OIIK-1 32
33 | Mogens Pesepdopaa crpoenust aroma. OnbiThl Pezepdopaa. OIIK-1 32
34 | Henocratku monenu Pesepdopna. Criektpanbhbie cepun atoma Bo- | OIIK-1 32
J0poJia.
35 | [locrymnarsr bopa OIIK-5 31
36 | CrpoeHne aTOMHOTO sifipa. M30TOMBI. OIlK-1 32
37 | BemnyxkaeHHoe uznydeHue. Jlazepsl U Ma3epel. OIIK-1 32
38 | 3apsan, pasmepbl U Macca atromMHoro siapa. MaccoBoe u 3apsimoBoe | OIIK-1 32
YHCIIO.

39 | dedekT Macchl ¥ SHEPTUS CBA3H siIEp. OIIK-1 32
40 | PamnoakTUBHOCTB. SI/IepHBIC peaKUy U 3aKOHBI COXPAHCHHUS. OIIK-1 32
5.3.1.2. 3apaum Kk IK3aMeHy

Kowmre-
No Conepxanue — UK
1 |3aBUCHMOCTH MPOWIEHHOTO TEIOM TNyTH S OoT BpemeHH t 3amaércs
YpaBHCHHEM: S:A-t+B-t2+C-t3, roe A=2 m/c, B=-4 M/CZ, C=8 w/c’.
Haiitu: a) 3aBucumMocTh ckopoctu V(1) u yckopenus a(t) or BpeMeHH;
. OIlK-1 H2
0) paccrosiaue S;, mpoiieHHoe TejoM 3a Bpems 1=0,5 ¢ mocie Havana
JIBUKEHUSI; B) CKOPOCTh V1 M YCKOpEHHe aj Tena uepe3 Bpems £1=0,5
C TOCJIe Havyasia JIBHKCHHUS.
2 |Omnpenenute CpeaHIO KBAIPATUYHYIO CKOPOCTh Vs MOJEKYI UJICANTb-
HOTO Tra3a, IUIOTHOCTh KOTOporo mpu nasieHuu p=35 klla cocraBnsg-| OIIK-1 y2
et p=0,3 K2/,
3 |Omnpenenute yaenbHbIE TEIUIOEMKOCTH Cy B Cp CMECH YTJIEKHUCIIOTO Ta-
. . OIIK-1 y2
3a Maccoil m;=3 2 u a3oTa Maccoii my=4 2.
4 | Kucnopoxa maccoit m=32 2 HAXOAUTCS B 3aKPBITOM COCYIE IO/ daBJe-
HueM p=0,1 MIla npn Ttemneparype 7=290 K. Ilocne HarpeBaHus OIK-1 e
JaBJIeHHE B COCYJE MOBBICHIOCH B 4 pa3za. Ompenenute KOIUIECTBO
TerIoThl Q, COOOIIIEHHOI Ta3y.
5 |I[Ipu HOpMaNbHBIX YCIOBHSIX CpEeAHssl JJIMHA CBOOOIHOro mpodera
aTOMOB remust A=1,85-10" m. Onpenenure kodpdunment| OIIK-1 Vy2
mud¢ysuu D renust.
6 |Onpenenure K03PPUIMEHT TEILTOMPOBOIHOCTH ) a30Ta, €CIHU MPH TeX OIIK-5 31

Ke yCIOBUAX KO PHUITMEHT TUHAMIYEeCKOU Bsi3kocTH #=10 mxlla-c.
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Conepxanue

Kowmre-
TEHIUA

WJIK

Kakoe konmuecTBO TermioTel Q MpolaeT yepe3 MOBEpXHOCTh MMecKa
wiomaneio S=1 M° 3a Bpems t=1 yac, eciu TeMIieparypa Ha ero 1mo-
BepxHocT T1=293 K, a Ha rmybune Ax=0,5 M, Temnepatypa T,=283
K? Koaddunment termonpoBoaHoctr necka A=0,671 exn. CH.

OIIK-1

V2

Onpenenure K03()(PUIMEHT AMHAMHYECKOW BS3KOCTH 4 BOJIOPOJIA,

uMeromiero temmeparypy t=27°C, ecnm ero »¢hQexTuBHBIA aHa-
-10

metp d=2,3-10"" m.

OIIK-1

H2

Kosbdumment nuddysun Boxoposa D=1,42 cm°/c, MIOTHOCTH BOIO-
poxa mpu STHX ycnoBusx p=16,7 kr/m’. Onpenemnre K03OUIHEHT
JMHAMUYECKOH BSI3KOCTH T).

OIIK-1

H2

10

I[Ipu Temneparype 7=300 Kwu paBinenuu p=I 0° ITa kodpurmeHT
maddysun  asora D=1,54-10° n%/c, a KO>QULUEHT Bs3KOCTH
n=1,73-1 0° ke/(m-c). OnpenenuTe MIOTHOCTh p Trasa.

OIIK-1

v2

11

Kakoe KonmM4yecTBO TEIIOTHI BBIACIUTCS B PE3UCTOPE C CONMPOTHBIIE-
HueM R=/5 Om 3a TpeThl0 CEeKyH]ly MOCJe MOJKIYEHUS UCTOYHUKA
O/1C, eciu cuia TOKa YBEIMYMBAETCS B T€UEHHE BpeMeHU At=§8 ¢ no
nuHeitHoMy 3akoHy ot 11=0 o 1,=16 4.

OIIK-1

H2

12

Omnpenenure KOJIMYECTBO TEMJIOTHI, KOTOPOE BBIJIEIUTCS B PE3UCTOPE C

conpotuBneHueM R=20 Om nocne OTKIIOYEHUSI UCTOYHUKA, €CIIU CU-

Jla TOKa IPU 3TOM YMEHBIIAETCS MO 3aKOHY: I=lge™, rue lg=12 A;
-1

0=900 c™.

OIIK-1

H2

13

Ornpenenure MIOTHOCTh TOKA, €cliv 3a BpeMs At=0,5 ¢ yepe3 npoBoji-

HUK C IUIOL[AJBI0 IONEPEeYHOro cedeHus S=3,2 am’ mporwio
1

N=5-10" 9JICKTPOHOB.

OIIK-1

H2

14

JIBa uctounuka ¢ DJIC E 1=5 B u E»=3 B u BHyTpeHHUMHU CONPOTHUB-
JEeHUAMH 1=r,=2 Om NOAKIIOYEHBI MapaJICIbHO PE3UCTOPY C COMPO-
tuBneHueM R=/ Oum. Onpenennure CUIIy TOKa B pe3UCTOpE.

OIIK-1

H2

15

JIBa JUIMHHBIX TapaJUIeIbHBIX MPOBOJA HAXOMASTCS B BO3JyXE Ha pac-
CTOSIHUM '=5 cm apyr oT apyra. Ilo mpoBoJHHKaM TEKYyT TOKU CH-
noit 11=I,=5 4 B mpOTUBOMOJIOXKHBIX HanpaBieHusx. OnpeneanuTe uH-
OYKIUI0 MarHUTHOTO TIONIsi B TOYKE, HAXOMSIIEWCS Ha paccros-
HUU F'1=4 cm OT OJHOTO U I',=3 cM OT IPYroro MpoBoja.

OIlK-1

H2

16

B neHTpe npoBOJIOYHOrO BUTKA C TOKOM B BO3AYXE CO3JaHO MarHuT-
Hoe noJjie uHAyKuue B=8 mxTn. Paguyc Butka r=1,57 m, anekrpuye-
ckoe conpotuBieHne R= =5 Ou. Onpenenute pa3HOCTh NOTEHIMAJIOB
Ha KOHIIAX KOJIBLA.

OIlK-1

v2

17

Onpenenure UHAYKIUIO U YKOKUATE HANPABJICHHE MarHUTHOTO MOJIS B
LIEHTPE MPOBOJIOYHON KBAJPATHONW PAaMKH CO CTOPOHOU a=192 mm, ec-
71 110 paMke TeuéT Tok |1=1,7 A. PamMka HaXOauTCS B BO3/IyXe.

OIIK-1

H2

18

Conenoun nuamerpomd=8 cum, conepxkamnmiiN=75BUTKOB, HAXOUTCS
B OJIHOPOJHOM MAarHUTHOM Tojie mHaykuuen B=0,637 Tr. ConeHonn
IIOBOpauMBaroT Ha yros 4a=180 B Teuenue BpeMenu At=0,5 ¢ Tak, 4yto
€ro OCh 10 W MOCJI€ TOBOPOTA HaIlpaBJieHa BIOJb JIMHUHA MarHUTHOMN
nHaykuuu. Onpenenute cpensee 3HadeHne J/1C nHayKIM.

OIIK-1

v2

19

[IpsiMoyronpHas paMKa Bpamiaercss B OJHOPOAHOM MAarHHTHOM TIOJIE
unaykaueir B=0,5 Trc yactoroit v=4800 o6/mun. Ilmomans pam-
kuS=200 cx®. Och BpalICHUs paMKHU NEPIEHIUKYJIIPHA JIMHUSAM Mar-
HUTHON mMHAyKuuu. Onpenenute MakcumaibHoe 3HadeHue DJIC uH-
TYKITUH.

OIlK-1

H2
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Conepxanue

Kowmre-
TEHIUA

WJIK

20

K konmam mnpsimoro mnpoBoaa MIMHOWL=8(0 cmC CONMPOTUBICHUEM
R=10 Om npunoxeno HanpspkeaneU=2,2 B. [IpoBOTHUK IBMXETCS B
OJIHOPOJIHOM MarHuTHOM Iosie uHAyKuued B=0,5 T1 nepneHauKy-
JISIPHO JIMHUSAM MHAYKIUHU CO CKOpOCThio v=50 cm/c. Onpenenute pa-
00Ty, 3aTpadyeHHYI0 Ha MEepeMeIlleHNe TIPOBOJIHUKA B TCUCHHE BpEMe-
HUt=35 mun.

OIIK-1

H2

21

3anuiuTe pelieHUe ypaBHEHUS TapMOHUYECKOro KojebaHusd ¢ am-
TWIATYI0N A= 5 cm, eciu 3a Bpems t=1
mun coBeprraerciN=150 xonebanuii, a nHauvanpHas (aza koneba-
HUW po=71/4.

OIIK-1

H2

22

MarepuanbHasi Touka Maccoit m=2() 2 coBepuiaeT rapMOHHUYECKUE KO-
nebanus ¢ amMmuTynou A=5 cm. Ilepuon xonebanuii 7=10 c. Ompe-
JIEJIUTE 3HAYCHHE CKOPOCTH M YCKOPEHHUSI MaTEpHAIbHOW TOUYKH B MO-
MEHT BPEMEHHU, KOTOPOMY COOTBETCTBYET (paza p=60°.

OIIK-1

H2

23

MasaTHHK COBEpIIaeT 3aTyXarolue KojeOaHusi C JIorapu(pMHYECKUM
nekpemeHToM 0=0,0]. Kakoe 4ucino KoneGaHWii JOKEH COBEPIIUTH
MasITHUK, YTOOBI €ro aMILIUTY/la YMEHBIINWIACh B TPU paza?

OIIK-5

31

24

Omnpenenute pe30HAHCHYIO YacTOTY V, KOJIeOaTeIbHON CUCTEMBI, €CIIN
coOcTBeHHass 4acroTa KkosiebaHuit vo=300 [y, a nmorapudmudecKkuit
JeKpeMeHT 3aryxanus 0=0,2.

OIIK-1

V2

25

[IpyxuHHbld MasTHUK k€cTkoCThio K=10 H/mc rpy3om Mmac-
coil m=1002 coBepilIaeT BbIHYXJICHHbIE K0JI€OaHUS B BSI3KOM cpejie
K03 (HULIMEHTOM CONPOTUBIEHUS =21 07? ke/. Omnpenenure Ko3(d-
GbuIHMeHT 3aryxaHus S 1 PE30HAHCHYIO aMIUIUTYIy A,, €CIH aMILTU-
TY/HOE 3HAUYE€HUE BBIHYXKAAI0MEeN CHIIbl Fyax=10 mH.

OIIK-1

H2

5.3.1.3. Bonpochl K 3a4eTy ¢ OLEHKOM

He npenycmorpeHn.
5.3.1.4. Bonpocsl Kk 3a4eTy

He npenycmorpeH.

5.3.1.5. Ilepeuenb TeM KYPCOBBIX IPOEKTOB (padoT)

He npenycmotpeH.

5.3.1.6. Bonipockl K 3a1MTe KypcOBOIro npoexrta (padorhi)

He npenycmotpeH.
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5.3.2. OneHOYHBIC MATEPHAJIBI TEKYLIEr0 KOHTPOJIS

5.3.2.1. Bonpocsl TecToB

Conepxxanue

KOMIIE-
TEHIIUS

WJIK

KakumMm siBiisieTcs ABYOKCHUEC TEJIa, IPEACTABIICHHOC Fpa(bI/IKOM?

A
Vv, M/c

Lol sl el 6 e
1. PaBHOYCKOpEHHBIM.

2. PaBHOMEpHBIM.

3. PaBHO3aMeJIEHHBIM.

OIIK-1

H2

3aBUCUMOCTh MEPEMEIICHHS Tella OT BPEMEHH OIKMCHIBACTCS] YPaBHEHU-
eM S=4+5t u. Onpenennure CpeTHIO CKOPOCTh ABMKCHUS TEIA.

1. 4wm/c.

2. 2,5wm/c.

3. Swm/c.

4. 9 wm/c.

OIIK-1

V2

OOpy4 KaTUTCs 10 TOPU3OHTAIBHOM MOBEPXHOCTH 0€3 MPOCKAIb3bIBa-
Hus. LlerTp oOpyda nepememaercs co ckopoctbio 10 m/c. Onpenenure
MT'HOBEHHbIE CKOpOCTH BepxHei (A) u HuxHel (B) Toukn ob6pyua.

1. v4=vp=10 m/c.

2. v4=20 m/c, vp=0.

3. v4=10 m/c, vp=0.

4. v=0m/c, vp=10 m/c.

OIIK-5

31

Kax nzmenutcs nepuos konebaHuil kauesneil, eciau BMECTO OJJHOTO Ye-
JIOBEKA HA HUX CsJIeT ABoe?

1. Bospactér BaBoe.

2. YMeHbIIUTCH.

3. He uzmenwures.

4. YMeHbIIMTCS BABOE.

OIlK-1

H2

VYpaBHEeHHE CKOPOCTH ABIKYILErocs tena v =5+4t. Kakoe coorser-
CTBYET €My ypaBHEHHE ITyTH?

1. S=5t2+2t°.

2. S=5+4t2,

3. S=5t+2t°.

4, S=4+5¢2,

OIlK-1

v2

Kakast (popMyIia OMHCHIBAET MOJHYIO SHEPTUIO MATEPUATBLHON TOUKH
Maccoii M, kosebomedics o 3akony X = A4-Sin(w, -t +7)?

m-v?

1. E=

OIIK-1

H2
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2 2
o p_.MA &
2

3. E=m-g-h

4. E=kx°/2.

Kak usmenurcs nepuos KkoyebaHuii rpysa Ha Npy>KUHE, €CIIU Maccy
rpy3a yBeJIUYUTb B 4 pa3za?

1. YBenuuutcs B 4 paza.

2. YBenuuutcs B 2 pasa.

3. YMmenbmurcs B 2 pasa.

4. He uzmeHurcs.

OIIK-1

H2

JuddepeHnnanbHoe ypaBHEHHE 3aTyXAMOMMX KOJIeOaHUui HMEET BH L
d*x
2

dt

dx
+2f-—+w;x =0. Pelenuem 5T0ro ypaBHeHHs SBJIAETCA:

1l.v=—A-w, -cos(w, -t+¢,)

2.x=A,-e"" -sin(w-t+@,)
3. Xx=A,-sin(w, -t+¢,)

OIIK-5

31

UeMy paBHA HMKIWYECKasl YACTOTa rapMo- M
HUYECKHUX KOJieOaHUH, MOKa3aHHbBIX HA PHU-

1. /8. 2. /4. 4

CyHKe? DJf : A
3. /2. 4. 1.

OIIK-1

V2

10

Kaxkoe muddepeHnmansHoe ypaBHEHNUE OMMUCHIBACT BBIHYKICHHBIC
rapMoHH4YecKue KojeOanus?
2

d“x
1. W+a)§-X:0

d*x
dt’
3 d’x dx

F,
=428 - — 4wy x=—"-cosw,t
dt dt m

2.

dx )
+2B- —+w:x=0
s R

OIIK-1

H2

11

. Ha pucynke nmoka3aHbl pe30HaHCHBIE A
KpUBBIE TPEX KOJIEOATETHHBIX CUCTEM.
Kakas cucrema o0naiaetT Hanbob-
MM K03 PUIIMEHTOM 3aTyXaHUs?

1. ITepnast.

2. Bropas.

3. Tperss.

4. Koagppuyuenm zamyxanusi oouna-
KO8 80 6Cex MpPEX CUCNEeMAx.

OIIK-5

31

12

Pe3onaHcHas uKiIMyUeckas 4yacToTa onpenensiercs: popmyson:

o k
1. Wy =,|—
° \Vm

2. 0= o~

2 2
3. w, =+, —2f

OIlK-1

32
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13 | ap u nonas cdepa, UMEIOIINE OJUHAKOBBIE MACChl U PAINYChI, CKa- OIIK-1 H2
THIBAIOTCS 110 HAKJIOHHOM IJIOCKOCTH 0€3 MPOCKaIb3bIBAHUS C OJHOM U
TOM 7K€ BBICOTBL. ¥ OCHOBAHUS HAKJIOHHOW INIOCKOCTH:
1. CxkopocTu Ten OAMHAKOBBI.
2. CkopocTthb mapa OobIe.
3. CkopocTts 100t cdepsl OobIIe.
4. OTBeT HEOAHO3HAUEH.
14 | HUcnonw3zys  Teopemy  llteitHepa, OIIK-1 H2
OIIpEAEIIUTE, BO CKOJBKO pPa3 yBEIHU-
YUTCSI MOMEHT MHEPIMH KOJbIa paau-
ycoMm R, ecnam ock BpaleHusi nepeHe-
CTH M3 LIEHTpa KOJIbIIa Ha €ro Kpail.
1. B4 paza.
2. B2 pasa.
3. B 1,5 paza.
4. B3 paza.
15 | Koseco Bpamaercs ¢ yrioBsIM YeKopeHueM =2 pad/c’. MoMeHT OIIK-1 Vy2
uHepIuu Koneca J=1 Kk2'm*. MoMeHT YCKOPSIFOIIEH CHIIBI PaBEH:
1. M=05Hwm.
2. M=0,25 Hwm.
3. M=2Hwm.
4. M=4 Hwm.
16 | Kakue nporieccsl n300pakeHbI Ha pHC.a, 0. OIIK-1 H2
1. Puc.a - u300apHbIi,
puC.0 - U30XOPHBIH.
2. Puc.a - u30XopHBIH,
puc.0 - u3o0apHbI.
3. Puc.a - uzotepMuyeckui,
puc.0 - u3o0apHbIi.
4. Puc.a n30XOpHBIi,
puc.0 - U30TEPMUUECKHUIA.
17 | Temneparypa raza pasHa 7. Cpeansisi kKuHeTHuueckas sHeprus nocryna- | OIIK-1 32
TEJIBHOTO IBM)KEHUS OJJHOM MOJIEKYJIbI ra3a paBHa:
1. 3 KT
2
2. > KT
2
3. 3 vKT .
2
18 | B xakoMm M3 nepeurcieHHbIX MPOIecCOB TEIIOEMKOCTh MakcuManbHa? | OIIK-5 31

1. B n3oxopHoM npornecce.

2. B uzobapHom mporecce.

3. B agnabatHom mporecce.

4. B nzorepMu4ecKoM Iporuecce.
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19 | . Kak u3MmeHsieTcs remreparypa rasa P OIIK-1 Vy2
IIpH Mepexoie U3 cocTosAHus 1 B co-
cTostHHE 27
1. YBenunuuBaercs. o v
2. VYMEHBIIACTCS. Puc. Kk 3amaqe Ne 1.48.
3. He usmensercs.
20 | Ompenenute aOCOMIOTHYIO BIAXHOCTh Bo3ayxa mpu Ttemmeparype | OIIK-1 y2
+18°C, eciut ero Touxa pocs pasaa +8°C. IIIOTHOCTH HACHIIIECHHOTO
napa npH TeMIeparype +18°C paBHa [5,4-1 02 ke/n®, a pu +8°C —
paBHa 8,310 ke/u’.
1. 7,1-10° xe/nd’.
2. 23,7107 ke/ni°.
3. 15,4107 ke/ni’.
4.8,3-10° ke/nt’.
21 | Ilpu BHyTpEeHHEM TPEHUH MEPEHOCUTCS: OIIK-1 32
1. Kunernueckasi sHEprus.
2. Hmnynbc XaOTHMYECKOTO JBHXKEHUS MOJIEKYIL.
3. BHyTpeHHss SHEpTHS.
4. Vmnynbc HanpaBICHHOTO ABUKCHUSI MOJICKYII.
22 | Kanwuisp, cMadMBaeMbIi KUJAKOCTBIO, 0003Ha- OIIK-1 V2
YeH HOMEPOM:
I. Nel.
2. No2.
3. Ne3.
4. Nel m Ne3.
23 | B d4eThIpéx OAMHAKOBBIX KaNMIISPax OIIK-1 H2
HAXOAUTCSA BOAA NpH Temneparypax 5°C; I 21 3 4
20°C; 40°C u 60°C. B xakoM kanwuispe )
Temrieparypa Bosl pasHa 20°C? o | =
1. B nepBom. =
2. Bo BTOpom. 2 + A I
3. B tperbem. T =
4. B uerBéprom.
24 | Insg Kakoro W3 TEpPEYMCICHHBIX Tra3oB OTHomeHHe Terutoémkocter | OITK-1 H2
Cp/CV:1,4?
1. [ns renus.
2. Jlnsg HeoHa.
3. Hna CO..
4. Jlns a3oTa.
25 ™ OIlK-1 32

WieansHplii Ta3 MEPEXOTUT W3 ’ 1)

cocrosiuusg 1 B cocrosaue 2. B f >

KaKOM IpOIlecce ra3 COBEpIIacT

Oonpuryto pabory? Ecmu mpo-

ecc UIET BIOJIb R
1. PabGora oguHakoBa.

2. Bosb BepxHEl KPUBOIA. 0 i I [

3. Bnons cpenneli KpuBoi.
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4. Bnonp HWKHEW KPUBOIL.

26

W3mensiercs 5 temmeparypa raza B P
mpoiiecce mepexoaa U3 CocTosiHus 1 B

cocTosiHue 27? /'_\ 1
1. Tlonmxaercs.

2. TloBemmaercs.
3. He usmensemcs. V

rJ

0

OIIK-1

H2

27

s Kakoro W3 IEpPEeYHCICHHBIX Ia30B OTHOUICHUE TEIUIOEMKOCTEH
Cp/CV:1,4?

1. Jns renwus.

2. Jlns HeoHa.

3. Hna CO;

4. ]Jlns a3oTa.

OIIK-1

H2

28

. DIIEKTPOCTATUYECKOE TI0JIE - BUJl MATEPHUH, CO3/1aBACMBIii:

1. JIBmxymuMucs 3apsiaamu.

2. HemoaBwXHBIMU 3apsiiaMu.

3. JIBMKYLIMMUCS U HETIOJBUKHBIMU HJIEKTPUUECKUMU 3aPsIaMU.
4. IlocmosiHHbIM 1eKMPUYECKUM MOKOM

OIIK-5

31

29

Kak HampaBiieH BEKTOp HANPSKEHHOCTH T e
ANEKTPUYECKOTO OISl B LIEHTPE KBaApaTa, B !
BEpIUIMHAX KOTOPOTO HAXOATCS 3apsaabl +(, )
+q, -q u -q? 1 .
1. Baepx. — S rRa +tq
2. Buus.
3. Bmpago.
4. Breso.

OIIK-1

32

30

Ecnu He3apsyKeHHOE METAINIMYECKOE TEJIO o | A | l B |
BHECTH B JIEKTPUUECKOE TOJIE MOTO0KH- +4

TEJIBHOTO 3apsAza +(, a 3aTeM pa3JeiInTh

Ha J1Be yacTu A u B, To nocne paznene-

HUA :

1. A v B HeWTpasibHBI.

2. A w B 3apsHKeHBI TOJOKUTEIBHO.

3. A u B 3apsKeHbl OTPULIATENBHO.

4. A 3apspKkeHo oTpuliaTenbHo, B 3apsikeHo

OIIK-1

H2

31

Kak HanpaBneHa KyJloHOBCKas cuia, Jei- e —q e 4+q
CTBYIOIIAs HA MOJOKUTEIbHBIA TOYEUHBIN 3a-
P, IOMEIIEHHBIN B LIEHTP KBaJpaTa, B BEp- *4q
IIMHAX KOTOPOro MOMEIIEHBI 3apsaabl +q, +0, -
qu—q? *—q *+q
1. Bueso.
2. Brpago.
3. Brepx.

OIIK-1

V2

32

MarauTHOe 1os€e CO34aeTCs:
1. JIBmxyummucs 3apsiiaMu.
2. HenonasmXHBIMU 3apsiiaMu.
3. HenoaBmXHBIMM M JIBHKYIIMMUCS 3apsIaMU.

OIIK-1

32
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33

Ha pucynke noka3zana 3aBUCUMOCTb CHJIBI [, yAs
TOKA B AJIEKTPUYECKOM LEMU OT BPEMEHU. 30+
Kako# 3apsan nmpowmén no npoBOAHUKY B
npoMexxyTke Bpemenu mexay 10 ¢ u 20
c? 10
150 MK ‘ |
200 mKi. o' s 10 15 20 he
250 MK
300 MK

20+

bl =

OIIK-1

V2

34

Axxymynstop ¢ 9J1C 2 B u BHyTpeHHUM coripotuieHuem 0,5 Om
MOJKET BbI3BaTh BO BHEILIHEH 3IEKTPUUECKON LIeNH MaKCUMAaJIbHBIN TOK,
PaBHBII:

1. 8A,

2. 4A.

3. 2A.

4. 1A.

OIIK-1

H2

35

[Tpu cornacoannoi Harpy3ke KIIJ[ ncrtounuka 371eKTpUUECKOTO TOKA
paBeH:

10%.

25%.

50%.

100%.

el A

OIIK-1

H2

36

ITpOTOH M NEKTPOH OJHOBPEMEHHO BJIETEIN B OJHOPOJIHOE MATHUTHOE
10JI€ EPIEHANKYIISPHO JIUHUSIM MarHUTHON MHAYKIUU. DTH YaCTHUIIbI
OyAyT IBUTaThCS B MArHUTHOM I10JIE:

1. IlpsMonuHENWHO B OJJHOM HalpaBJIECHUU.

2. Ilo OKpyXKHOCTSIM B Pa3HbIX HalpaBJICHUSIX.

3. Tlo mapaGonam B pa3HbIX HaIlPaBICHUIX

4. Tlo runep6oiaM B pa3HbIX HANpaBJICHUSX.

OIIK-5

31

37

Hwxe npuBeieHbl 3HaYEHUS] OTHOCUTENBHON MarHUTHOW MPOHULIAEMO-
CTH YETBIPEX pa3IMYHBIX BelecTB. Kakoe U3 3TUX BEIIECTB SIBISETCS
JIMaMarHeTUKom?

1. ©=2000.

2. u=100.

3. u=1,000023.

4. 1u=0,9998.

OIlK-1

32

38

ITpu yBenuueHuu CUIIbI TOKa B KpPYTOBOM BHUTKE B 3 pa3a U yMEHbIIe-
HUU pajuyca BUTKAa B 2 pa3a MHIAYKIMS MarHUTHOTO IOJISI B LIEHTpE
BUTKA:

1. YBennuurcs B 5 pas.

2. Ywmenpmures B 1,5 pa3za.

3. VYBenuuutcs B 6 pas.

4. Ywmensbmmures B 6 pas.

OIIK-1

H2

39

Monaynb BEKTOpa MHIYKIIUU PE3YIb-
TUPYIOLIETO MAarHUTHOTO MOJIS, IO-
JIYYEHHOT'O B PE3YyJbTATE HAJOKEHUS
JIBYX OJHOPOIHBIX MOJIEW C UHIYK-
musMu B1=3 Th n B,=4 Tx, Kak mo- -
Ka3aHO Ha PUCYHKE, PaBEH: B

»N

OIlK-1

y2
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. 1Tn
2. 5Tn
3. 7Tn
4. 12 Tn
40 [Tonepe4HOCTh 2JIEKTPOMArHUTHBIX BOJIH MaTEMaTHYECKU OIIpeJie- OIIK-1 v2
JISIETCSI COOTHOIICHUEM:
1 [ELH]LV.
2. [ELH]
3. HLV.
41 | YcnoBueM BO3HUKHOBEHUS nU(pakimoHHOro Makcumyma ot audpak- | OITK-1 32
[IUOHHOU PEIICTKH SIBJISICTCS COOTHOIIICHUE:
1. dsing=(2K +1)§.
2. sinp=(2K+1) 4.
2
3. dsing =2K 4.
2
42 | IHTEHCUBHOCTh TMOJIIPU30BAaHHOTO CBeTa MpH mpoxoxaeHuu uepes | OIIK-5 31
AHU3O0TPOMHYIO Cpelly Mo 3aKoHy MaJroca U3MEHsIeTCs B Ipeesiax
1. I,+1.
2. 0+1.
3. 0=+I,..
43 | Beliinzer aM CBETOBOM My4YOK W3 BOJIBI B OIIK-1 H2
BO311yX? —_—— —
1. Bcerma BeIMIET. -
2. He BBIMJET HU NIPU KAKUX YCIOBUSAX.  mumem — — -
3. DTO0 3aBHCHUT OT IIBETA ITy4Ka. -
4. DT0 3aBUCHT OT yIJia aJICHHUS.
44 | TTpimuHKA OCBEIIAeTCS MMITYJIBCOM Jla3epHOro cBeTa ¢ JuinHOM BomHbl | OITK-1 y2
2=6,3-10" cm. OnpeIennTe 9UCIO MOMIOMEHHBIX TBITHHKOMN (OTOHOB,
€ClIi B pe3yabTaTe JCUCTBUS CBETa OHA MpHoOpena CKOpOoCcTh I mm/c.
Macca nsutaaku 0,1 me. Tlocrosunas [lnanka 6,626+10*/oc-c. Cun-
TaTh, YTO MBUIMHKA MOTJIONIAET BECh MaJAIOIIHN Ha HEE CBET.
1. 1,610".
2. 3,510
3. 6310
4. 9,5-10".
45 | OtpunarenbHO 3apsbKeHHAs ITMHKOBAsl TUIacTHHA ocBemaercss moHo- | OITK-1 H2
XPOMATHYECKUM CBETOM C JUIMHOW BOJHBI 300 nm. KpacHas rpanuna
dotorddexra s nuHKa paBHa 332 wm. Kakoilt MakCUMalbHBIN MTOTEH-
[[aN NpruoOpeTeT IMHKOBAs MIacTHHA?
1. 04B.
2. 0,3B.
3. 0,2B.
4. 0,1 B.
46 | Msoron panus *38Ra NIPEBPATWIICA B HU30TOI CBUHLA 35Pb ITpu OIIK-1 32

9TOM TPOH30IILIO:
1. /[IBa a-pacmana u Tpu S-pacrnaja.
2. JlBa a-pacmajna u aBa f-pacraja.
3. Yerslpe a-pacnaja U TpU f-pacrnaja.
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4. Tlate a-pacnafioB U YeTHIpE f-pacnaja.

47 | Ha pucynke npuBeacHa AuarpaMma dSHepre- A OIIK-5 31
TUYECKHUX ypoBHEH aroma. Kakoi nepexon B
CIEKTpE TIOTJIOMIEHUS aTOMa COOTBETCTBYET \ 24 f4
HaWMEHBIIIeH JacToTe?
1. 1
2. 2. 1y J
3. 3.
4. 4,
48 | PanroakTUBHBIN M30TON ypaHa IIOCJIE OJHOTO o-pacmana u nByx f- | OIIK-1 H2
pacrajioB mpeBpaIiaeTcs: B U30TOI:
1. IlportakTuHus *5iPa
2. Topus.
3. VYpana.
4. Panus 2533?-:1 .
49 | Kakoe paBeHCTBO SIBIISETCS YCIOBHEM KpacHO rpaHuiibl hotodddexra? OIIK-1 32
1. h'V:ABb[X.
2. E:h'V+ABb])(.
3. E:h'v-ABb[X.
4, E:ABMX'h'V.
50 | Peakius pacrianga 3J€KTpOHA TIO CXEMe OIIK-1 32
e —=y+y+V
HeBo3MokHa BeieICTBHE HEBBITIOTHEHUS 3aKOHA COXPAHCHUS:
1 anexTpruyecKoro 3apsa,
2 sHepruu,
3 IENTOHHOTO 3apsa.
51 | Tum 3amaHuii: OTKPBITHINA OIIK-1 31
Harumuire, 3J1eKTpOCTaTUYECKOE T10JIe — BUJ MAaTEPUH, CO3/1aBaCMblIi
3apsiaamMu (HETOIBIYKHBIMH WJIH JIBHKYIITUMUCS ).
52 | Tun 3amaHuii: OTKPHITHIHA OIlK-1 31
Hanummre, moCTOSIHHOE MarHUTHOE T0JI€ CO3AaeTcs 3apsaaMu (HEemo-
JIBMKHBIMU WJTH JTBHKYIITUMUCS).
53 | Tun 3agaHuii: OTKPBITHIN OIIK-1 31
Hamumwre, Bo CKOJBKO pa3 yBEIHUUTCS TIEPUOJT KOieOaHuH Tpy3a Ha
NpYKUHE, €CIM MacCy rpy3a yBeIU4YuTh B 4 paza? OTBET 3alulINTe
udpoit.
54 | Tun 3agaHul: OTKPBITHIN OIIK-1 31
Hamummwre, B KakuX HaNpaBIeHUSIX 10 OKPYKHOCTH OyTyT JBUTATHCS
MIPOTOH U DJIEKTPOH, OJTHOBPEMEHHO BJIETEBIINE B OJJHOPOIHOE Mar-
HUTHOE TI0JIE TICPIICHANKYJISIPHO JIMHUSIM MarHUTHON WHTYKITUH.
55 | Tum 3amanuii: OTKPHITHIN OIIK-5 32
Hamnumire, n3BMEHHUTCS I TIepUO/I KoJeOaHU Kayesen, eClTu BMEeCTO
OJIHOTO YeJIOBEKa Ha HUX CAACT JIBOe?
56 | Tum 3amaHuii: OTKPHITHIN OIIK-5 32
- m-A* &
Hamumure, cooTBeTcTBYET N1 hopmyra 2 MOJTHOM 3HEPTUH
MaTepuajibHOW TOYKM Maccoll m, KojeOroueiicss mo 3aKoHy
X=A-sin(a,-t+x)
57 | Tun 3aanuii: OTKPBITHIN OIIK-5 32




Crpanuna 32 u3 44

JuddepennnanbHoe ypaBHEHHE 3aTyXarOMUX KojleOaHui UMeeT clie-

d*x dx
42—+ w;x=0
JYIOILUM BUJT dt dt . Hamummre, snsercs 1m
x=A,-e”" sin(@-t+¢,)

dopmyna , PEIIEHUEM ITOTO ypaBHE-
HUsI?
58 | Tum 3agaHuii: OTKPBITHIHA OIIK-5 32
CornacHo HMXe TIPUBEIEHHOIO Ipa- L, M
¢uka HamUIIKUTE, YEMY paBHA IUKJIHU- H -
decKas 4acTOTa TapMOHHYECKHX KO- | : : /\ I C
ne0aHui. 1 W 5
4
59 | Tun 3amaHuii: OTKPBITHIHI OIIK-5 32
CornacHo HUXenpuBeIEHHOTO rpaduka, HAMUIINTE: KAKUM SIBIISIETCS
JBIKCHHE TEJIa.
v, M/c
’ 11213 ‘ 4| 51 6 tic
60 | Tum 3amaHuii: OTKPBITHIN OIIK-5 V2
Koneco Bpamaercs ¢ yrioBeIM ycKopeHUueM £=2 paj/c2. MoMeHT
uHepuuu koneca J=1 kr-m2. Hanummure, yeMy paBeH MOMEHT BHEIITHEH
CUJIBI, IEHCTBYIOIIEN Ha KoJjieco B pazMepHocTd H-M. OTBeT 3anummure
1 Gpoi.
61 | Tum 3amanHuii: OTKPHITHIN OIIK-5 32
CornacHo HIKeNpUBEIEHHOTO rpaduKa, HICATBHBIN Ta3 MePEXOAUT U3
cocrosiHus 1 B coctosiHue 2. B kakoMm mporiecce ra3 copepiiaet 00ib-
uryto padoty? Hanummre, B1OIb Kakoi (BepXHEW, HIDKHEW WM cpe-
Hell) KpUBOHM UAET TpoIiece.
" /1/{,‘",1:)
R \ .
P 2. V.T)
0 ¥ I i
62 | Tum 3amaHuii: OTKPHITHIN OIIK-5 V2

CornacHo HUXenpUBeIEHHOTO rpadka 3aBUCUMOCTH CHIIBI TOKA B
IIEKTPUYECKON LIENU OT BPEMEHH, HATUIIUTE KaKOM 3apsiji MPOIIEN 110
MPOBOJHUKY B MPOMEXYyTKe BpemeHnu Mexay 10 ¢ u 20 ¢? OtBer 3anu-
mute nudpoit B pazmeproctu MKi.




Crpanuna 33 u3 44

63 | Tum 3amanuii: OTKPHITHIN OIIK-5 V2
CornacHo HHXenpuBeIEHHOTO Tpaduka, 3a-
NUIIUTE YeMY paBEeH MOAYJIb BEKTOpa UH-
JOYKLUHU pe3yJbTUPYIOIEro MArHUTHOTO I10-
15 B, moiay4eHHOro B pe3yabTaTe HaJ0KEHUs fsus
JIBYX OJHOPOJHBIX MOJIEH C HHAYKLIUAMHI B,
B1=3 Tn u B2=4 Tn. OtBet 3anummure nudpoii B pasmepHocT Ti.

5.3.2.2. Bonipochbl AJist YCTHOIO ONIpOca
Ne Conepxanue Kowe- UK
TEHIIHS

1 | daTte ompeneneHue W 3anucaTh (GoOpMyiy paauyc-Bektopa, jauHedHo# | OIIK-1 | 32
CKOPOCTH MAaTEpUATIbHON TOYKH.

2 | laTb onpe/erieHre U yKa3aTh HaNpaBlIeHUE TaHTEHIMAILHO, HOpMansHO | OIIK-1 | 32
U MOJIHOT'O YCKOPEHUs MaTepHalbHON TOUKH.

3 | 3ammcars Gopmysbl, yKa3aTh HampaBlIeHHE M AaTh onpenencaue yrio- | OIIK-1 | 32
BOM CKOPOCTHU U YTJIOBOT'O YCKOPEHHS.

4 | ChopmynupoBaTh MEXaHUUICCKUI MPUHIMI OTHOCHTENbHOCTH [ammnes. | OIIK-5 | 31
CdopmynupoBaTh 3aKOHbI AMHAMUKH.

5 | Yro Ha3bIBaeTCs MOMEHTOM HMIIYJIbca, MOMEHTOM cuibl? Ykaszare ux | OIIK-1 | V2
HalpaBJIeHUE OTHOCUTEIbHO TOUKH (IOJIIOCA).

6 | BeiBecT OCHOBHOE ypaBHEHHWE JMHAMUKH BpamiareiapbHoro asuxkenws. | OIIK-1 | 32
N310%UTh GU3NYECKUN CMBIC] MOMEHTA HHEPIIUH.

7 | 3anucarb ypaBHEHHE MOMEHTOB OIIK-1 | 32

8 | CdopmynupoBats Teopemy ['1oiirenca - Lllreiinepa u npusectu npumep | OIIK-1 | V2
€€ NPUMEHEHUS.

9 | Kakue 3akOHBI COXpaHEHHs BBIOJHIIOTCS MpH abcomroTHO ympyrom u | OIIK-5 | 31
Heynpyrom yzaape?

10 | 3amucarh 3aKOHBI COXpPAHEHUs MPH a0COMIOTHO ympyrom u Heynpyrom | OINK-1 | H2
yzape.

11 | IlonyuuTh ypaBHEHHE TAPMOHHUYECKUX KOJIEOAHUH U €ro peleHue OIIK-1 | V2

12 | Kak onpesenauTs ¥ OT Yero 3aBUCUT PEXHUM JBHKEHUS )KUAKOCTH OIIK-1 | 32

13 | [lepeuncnuth ¥ AaTh ompexaeneHue siBieHU nepeHoca. [lowemy onm | OIIK-5 | 31
HOJIYYMJIM TaKOe Ha3BaHue?

14 | 3anucath ypaBHEHHE COCTOSHUS HjaeajbHOro rasza u copmynuponats | OIIK-1 | H2
YCIJIOBUS €70 IPUMEHUMOCTH.

15 | O6BscHUTD, TOYEMY TEIUIOEMKOCTh ra3a B mpoliecce npu nocrossHHoMm | OIIK-1 | V2
JTaBJICHUH OOJIbIIIE, YEM MTPH MOCTOSIHHOM 00BEME.

16 | Onpenenutb yuciIO cTeneHe cBoOOABI 0JHOATOMHOM, AByxatomHoil u | OIIK-1 | H2
MHOTOaTOMHOW MOJIEKYJIBI.

17 | date onpenenenue pa3oBoro nepexoja nepBoro ¥ BTOPOro poja OIIK-1 | 32

18 | [IpuMeHUTH PHUHITUI CYTIEPIIO3UITNH [T onpeneneHus HanpspkéaHoctn | OINK-1 | V2
HOJIs1 CUCTEMbI TOUEUHBIX 3apsJIOB.

19 | Ilpumenuts Teopemy Octporpajackoro - ['aycca mus pacuéra Hamps- | OINK-1 | H2
KEHHOCTHU 3JIEKTPUUECKOT0 MOJISI pAaBHOMEPHO 3apsDKEHHOHM cdepbl, 1ma-
pa.

20 | ChopmynupoBaTh OCHOBHBIE MOJOXKEHUS DJIEKTPOHHOM Teopuu snek- | OIIK-1 | 32
TPOIPOBOJTHOCTH METAJLIOB.

21 | [Ipoananu3upoBaTh 3aBUCUMOCThH Kod(¢uienta nosuesnoro aeiicreus | OIIK-1 | H2

HNCTOYHHKA OT IapaMETPOB BHGKTqueCKOﬁ J1(S 0048
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22 | ChopmynupoBats npaBuwia Kupxroda u nmpuBectu npumep ux npume- | OIIK-5 | 31
HEHUS JJIs pacy€ra peskruMa paboThl JIEKTPUUECKON e

23 | IlocTpouTh BEKTOPHYIO IUarpamMmy 3JeKTpudeckod memu cuHycou- | OIIK-1 | VY2
JTAJIBHOTO TOKa, COJIeprKalleil pe3ucTop, KaTyluKy, KOHJIEHCaTop.

24 | [Ipoananm3upoBaTh NEPEXOAHBIM TMporecc B anekTpudeckor 1menu | OIIK-1 | VY2
RLuRC, nmpu mogkmoueHnn €€ K ICTOYHUKY TTOCTOSTHHOTO HAINPSDKESHUS.

25 | [IpuMeHUTh TIPUHIUIT CYNEpPHO3WIUU i1 onpenencHus Hampasienus | OIIK-1 | H2
BEKTOpAa MHIYKIIMU MAarHUTHOTO I0JIsi CHCTEMbI IPOBOTHHUKOB C TOKOM.

26 | ChopmynrpoBaTh U 3aIIMCaTh 3aKOH IMOJTHOTO TOKA. OIIK-1 | 32

27 | 3n0oXuTh 3aKOH 3JEKTPOMAarHUTHOW MHAYKUUHU B GopmynupoBke Pa- | OIIK-1 | 32
panes, MakcBesuia, TH)XEHEpHYIO (DOPMYITHPOBKY.

28 | IlpoaHanmu3upoBaTh CBSI3b MOKA3aTeNICH MPEIOMIICHUS Kbl U 06omou- | OIIK-1 | VY2
KU CBETOBO/IA.

29 | ObocHOBaTh ycnoBHsS HMHTEpPPEpEeHIMU cBeTa, yciaoBus Makcumyma u | OIIK-1 | V2
MUHUMYyMa Ha UHTep(EPEHIIMOHHON KapTHHE.

30 | OGocHOBaTh yCIOBHS MaKCHMyMmMa M MHHHMyMa mudpakumu Ha au- | OIIK-1 | H2
(bpaKkIMOHHON peméTKe.

31 | M3noxuTh npupoy mpolecca nojaspu3aliy CBeTa. OIIK-1 | 32

32 | Jlate ompexaeneHue aOCOMOTHO YEPHOTO Tella U U3JIOKUTh 3akoHbI Ten- | OIIK-5 | 31
JIOBOT'O M3ITy4eHUs a0COIIOTHO YEPHOTO TeJa.

33 | ChopmymnmpoBaTh 1 000CHOBATH 3aKOHBI BHENTHETO hoTodaddekra. OIlK-1 | 32

34 | ChopmynupoBaTh rUnoTe3y u 3anucath Gopmyny ne bpoins OIIK-1 | 32

35 | MI31m0KUTh 3aKOH PagoaKTHUBHOTO pacnaaa. UYto HaszeBaetcs nepuogom | OIIK-1 | V2
nojypacnajaa? 3anucarb ypaBHEHUE a- U f- pacnaja.

36 | [IpuBectn mpumep JAeICHUsT aTOMHOTO siipa BeiencTsue bomoapaupos- | OIIK-5 | 31
KU ero HeliTpoHamu. [loueMy HCTIONB3yIOT MEJJIEHHBIE HEUTPOHBI?

37 | Ilouemy anst IeicTBUS KBAaHTOBOTO TeHEpaTopa HeoOxoanma Tpéxypos- | OIIK-1 | 32
HeBas cucrema’?

38 | C 0aMHAKOBOM JIM CKOPOCTHIO MPUXOJAT K rpaHunaM atmocdepsl 3emnu | OIIK-1 | H2
u CoJHIIa BOJIHBI KPACHOM M (pMOJIETOBOM YacTH CrieKTpa?

39 | B temHoTe Habmr0Aa10T cUrHainsl ceerodopa. OnuHakoBo nu kaxymee- | OIIK-1 | V2
Csl pacCTOSTHHE JI0 CBeTO(Opa MPH KPACHOM, KEITOM U 3eIEHOM CcBeTe?

40 | CKOJBKO JJIMH BOJTH MOHOXPOMATHYECKOTO CBETAa YaCTOTON v=35"1 0" I y | OIIK-1 V2
YJIOXHTCS Ha MyTH JyuHOU 2,4 mm B cTekie (N=1,6)?

41 | VICTOYHMK MCITYCKAeT IeKTPOMATHUTHbIE BOTHBI JutiHoi 107 a. Kaxoii | OIK-1 | 32
sHEpruen obsanaet u3ny4EHHbId HOTOH?

42 | Onucatpb ONbBITH M OCHOBHBIE MJIeW MojieH aToMa Pesepdopra. OIIK-1 | 32

43 | Yka3arp HemocraTku Mojaenu Pesepdopna crpoenus aroma. Chopmy- | OIIK-5 | 31
JaMpoBaTh nocTynatel bopa.

44 | KakiMH KBaHTOBBIMH YHCIIaMHU XapakTepuszyeTcsi cocTosHue snekrpona | OIIK-1 | 32
B aToMe?

45 | OnuHakoBa JIM Macca sijipa U CyMMa Macc HyKJIOHOB, oOpasyronux sia- | OIIK-5 | 31
po?

46 | B sape atoma yriepona 6 mporoHoB. Ckonbko Bcero yactuil B arome | OIIK-1 | 32
yraepoaa ?

47 | Cxonbko HEHTPOHOB CONEPIKUT SIPO Paausl “3eRa? OIK-1 | 32

48 | Ilepuoa modypacnaja sjiep paauoakTUBHOTO u3oTona Bucmyra 19 mun. | OIIK-1 | V2

3a Kakoe BpeMs pacnageTcs V4 saep?
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Ne Copnepxanue Komne- naK
TEHIUS
49 | Ha pucynkax A4, b, B npuBeaeHbI Cl l I]] OIIK-1 | H2
CHEKTpbl H3JIy4€HHs MapoB Bo- A H
JI0pOJ1a, HEU3BECTHOIO BEIIECTBA 4 E[EI:I:DIU
u pryru. IIpoananusupyiite co- [ " ]ll ] l
CTaB I1apa. B Hg
50 | ChopmynupoBaTh 3aKOH COXpaHEHHUS JISMNTOHHOTO 3apsja. OIIK-1 | 32
5.3.2.3. 3agaum AJ1s1 NPOBEPKH YMEHM 1 HABBIKOB
Ne Conepxanue Koure- NaK
TEHIIHS
1 | YpaBHeHue  ABWKEHUs ~— maTepualbHOM  Touku  umeer  Bua: | OINIK-1 32
s= A+Bt+Ct%, rned=2 m, B=1 m/c, C= 5 m/c*. Oupegenure yckope-
HUE TOYKU B MOMEHT Bpemenu =3 C.
2 | MarepuanbHasi ToOuka Ha IpYyKHHE Maccoii M=3 kxr coBepmaer rapmo- | OIIK-1 | VY2
Huueckue kKoneGanus no 3akony: X =3-SIN(5-t+7). Onpenemure
HKECTKOCTD MPYKUHBL.
3 | MarepuaibHasi TOYKa Maccoii M =10ke Ha MpyXUHE, KeCTKOCTh KoTo- | OIIK-1 H2
poii k= 2505 COBepIIIaeT rapMoHUYEeCcKue Kojebanus. Yemy paBHa
M
LUKJIMYECKas 4aCTOTa KOJICOAHUN @), .
4 | IuddepenuunanbHoe ypaBHEHHE TapMOHUYECKHX Konebanuii mpyxuH- | OIIK-5 31
2
HOT'O MasTHUKA %4.(05 .X =0 . 3amummute GopMyay pemieHus: 3TOoro
YpaBHEHHUS.
5 | YUenoBek CTOMT Ha Kparo Iu1aTdopMbl, Bpaliaroeics ¢ yrioBoi ckopo- | OITK-1 32
CTBI0 w1=5 pajn/c. Macca mnaTdopmbl TPeHEOPEKMMO Maja 1Mo CpaBHE-
HUIO ¢ Maccoil uenoBeka. Yemy OyzeT paBHa yriioBasi CKOPOCTb Bpalle-
HUSA TUIATGOPMBI TTOCTIE TOTO, KaK YEJIOBEK MEPEHAET B TOUKY, pacIoio-
KEHHYIO IT0Cepe/InHE MEXAY KpaeM M IEHTPOM Iu1aThopMbl?
6 | B pesynbrare HarpeBaHus ra3a, CpeaHss KUHeTHUYECKas dHeprus temno- | OINK-1 H2
BOT'O JIBUKEHHS €ro MOJIEKYJ yBennuwiachk B 4 pasa. Kak npu atom us-
MEHWJIACh TP 3TOM TeMIeparypa rasa?
7 | Boipasutb kodddurment I[lyaccona uepes 4ncio i creneHei cBo0OIbI. OIK-1 | VY2
8 | I'enmit maccoit /,7 ¢ B aqmabaTiueckoM mporecce pacmmpsiercs B 3 pa- | OIIK-1 | H2
3a, a 3aTeM H300apHO CXKUMAETCs 10 MepBOHaYalbHOro o0béma. Haliti
IpHUpalieHne SHTPOIHH ra3a B ’TOM IIpoIEecCe.
9 | Kak u3MeHUTCs TIepro;] KoJIeOaHWi CTaTbHOTO MasTHHKA CTeHHBIX Ya- | OITK-1 y2
COB IIPH IOBBIIICHUH TEMIIEpaTyphl HA 10°C? Tlommbiit nepuoJi kojaeda-
HUN MasiTHUKa ObLI paBeH 2 c¢. TemmepaTypHbI KO3QPUINEHT TUHEH-
Horo pacmupenus cranu 0,000011 K™
10 | [Tpm KakOM pacTATHBAIOIIEM HANpPSHKEHWH JIATYHHBIA cTepkeHb ucmbl- | OITK-1 H2
TBIBAET TAKOE )K€ y/UIMHEHUE, KaK U IIPU HarpeBaHUU Ha 50°C 2 Monynb
YIPYTOCTH JIATYHU PaBEH 11,2:10%° H/M2. TemnepatypHblii kK03 uiu-
€HT JIMHENHOro paciupenus JatyHu pased 0,000019 K™
11 | Ogun mone uaeanbHOTO Ta3za coepmua padory A=300 Ik, momyuus | OIIK-1 | VY2

Q=500 /Ix teroTsl. OnpeaenuTh U3MEHEHUE BHYTPEHHEH SHEepruu ra-
3a.
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12

['a3 pacmupsercs ot o0béma Vi 10 00béMa Vo 0MH pa3 n3oTepMuye-
CKH, BTOpO#1 — m300apHO, a B TpeTuii — annadarHo. [Ipu kakom mporecce
ra3 copepiiaet OOJIBIIYI0 pa0OTy M Tody4daeT OoJibliee KOJIUYECTBO
TEIJIOTHI?

OIIK-1

v2

13

Kaxkas gacTb BHYTpEHHEH DHEPIrUH MOJIEKYJIbl KHUCIOPOAa IPUXOIUTCS
Ha IOCTYINAaTeIbHOE U KaKas 4acTh HA BPALLATEIbHOE ABH)KEHUE?

OIIK-5

31

14

Kak u3MeHHuTCst eMKOCTh MJI0CKOT0 KOHAEHCATOpa €CJIM U3 HETrO yIaduTh
JIUDJICKTPUK C TUDIIECKTPUYECKON MPOHUIIAEMOCTBIO, paBHOU 27

OIIK-1

v2

15

Kak w3MeHuTCs MOIyNb HaINpPsSHKEHHOCTH 3JEKTPOCTATHYECKOTO TOJIA,
CO3JJaHHOTO TOYEUHBIM 3apsAJIOM, IPU YBEIMUYEHUH PACCTOSHUS OT 3TOTO
3apsna 10 Touku HaOmoaeHus B N pa3?

OIIK-1

H2

16

Kak u3MeHHTCS SHEPrus SJIEKTPHUUECKOTO MO 3apsHKEHHOTO TII0CKOTO
KOHJICHCATOpa, €CIIM Pa3HOCTh MOTEHIIMAJIOB MEXIY €ro IUIaCTUHAMU
YBEJIMYHUTCS B TpU paza?

OIIK-1

v2

17

[Tpu KaKkOM COOTHOIIIEHUU BHYTPEHHETO CONPOTUBIEHUS () MCTOYHUKA
ANEKTPUYECKON SHEPIMM U COMPOTUBIECHUU HArpy3ku (Ry) ucrounumk
OTJIaéT MAKCUMAJIbHYIO MOIITHOCTh BO BHEIIHIOIO 3JIEKTPUYECKYIO 1IENb?

OIIK-1

32

18

ConpoTtuBneHue Harpy3Ku, COEAUHEHHOE NIOCIE0BATEIBHO ¢ UCTOYHU-
KOM IIUTaHUs, B YETBHIPE Pa3a IPEBBIIIAECT BHYTPEHHEE CONPOTUBIICHHUE
MCTOYHUKA AlekTpuueckoro Toka. Onpenenure KIIJ[ nctounuxka.

OIIK-1

H2

19

Kak u3mMeHuTCs cujia B3aUMOJICHCTBUS JABYX MapallIebHBIX MTPOBOIHU-
KOB C TOKOM, €CJIM CHJIa TOKAa B OJJHOM IIPOBOJIHUKE YBEIUYHUTCS B 2 pa-
3a, a B IPyroM MPOBOJHUKE - B 5 paz?

OIIK-1

V2

20

JInuHa BOJHBI KPAaCHOrO CBETa B BOJAE paBHA JUIMHE 3€JEHOIO CBETA B
Bo3nyxe. Kakoil IBeT yBUIUT YEIOBEK MO/ BOJOM, €CIIM BOJY OCBETUTH
KpacHbIM CBETOM?

OIIK-5

31

21

OpnunHakoBo M (HOKYCHOE pacCTOSHHE COOMparollel JMH3BI A Kpac-
HBIX, KENTHIX U 3€EHBIX JIyUeit?

OIIK-1

32

22

MoryT 51 1B BOJHBI Pa3HOTO I[BETA CBETOBBIC BOJIHBI, HAIIpUMEpP Kpac-
HOTO (Ax=740 nm) u 3enénoro (A3=555 Hm) 1BeTa, UMETh OJIMHAKOBBIC
JUTHHBI BOJTH? ECITM MOXeET, TO MTPH KaKUX YCIIOBUSX?

OIIK-5

31

23

JliMHa BOJIHBI JKENTHIX JIydel B Bo3ayxe 80 wm. UeMy paBHA UX JUIMHA
BOJIHEI B BoJie? [loka3aTens mpenomiieHus Bojsl 1,33.

OIIK-1

32

24

OnTuueckas pa3HOCTh XOJa JBYX KOT€PEHTHBIX IJIyded C YacToToi
14

5-107" I'y paBHa 1,5 mxm. Onpenenurte, yCUITMBAIOT WK OCIA0JIAIOT Y-

YU IPYT Jpyra B TOUYKE UX HAIOKECHHUS.

OIIK-1

H2

25

B ycranoske IOHra pacctosiHue Mexay LienssMU paBHO /,5 mm, a 3KpaH
pacrojokeH Ha pacCTOSHUU 2 M OT wwened. Onpenennure paccTosIHUE
MeXy UHTep(EepeHIIMOHHBIMU M10JIOCAMHU Ha 3KpaHe, €clid JUIMHA BOJI-
Hbl MOHOXPOMAaTHY€ECKOI0 cBeTa paBHa 670 Hm.

OIlK-1

v2

26

Ha audpakimonnyo pemerky HopMalbHO MajaeT My4oK KPacHOIo CBe-
Ta TeTMeBON pa3psiHON TPYOKH ¢ JUIMHOW BOJHBI A=670 nm. Ha xakymo
JUIMHY BOJIHBI B CIIEKTPE BTOPOTO MOPSAKA HAKJIAABIBAETCS KpacHas JIU-
HUS TPETHEro nopsiaka’?

OIlK-1

y2

27

Kakoe MUHHUMabHOE YHCIIO MITPUXOB JOJDKHA COJAEP)KaTh AHU(PPAKIIU-
OHHAasl PeIIeTKa, YTOOBI B CIIEKTPE MEPBOTO MOPSIKAa MOXHO OBbLIO pa3-
JICJIATH JIBE KENTHIC JIMHUW HATPHUS ¢ JTUHOW BOJHBI 89,0 nm n 589,6
HM?

OIlK-1

H2
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28

Onpenenuth JIMHY CBETOBOW BOJIHBI, €CJIA B TU(PAKIIMOHHOM CIIEKTpPE
MaKCHMyM BTOPOT'O MOpPSIKa HAOJIFOAaeTCs MPU ONTHYECCKOH Pa3HOCTH
xoma BOJH [, 15 mrm.

OIIK-1

H2

29

MOHOXpOMAaTHYECKHI CBET MaJaeT HOPMAIBHO Ha JIH(PAKIHOHHYIO
pemmérky, copepxamyo 500 mrpuxoB Ha muriumemp HBL. Onpene-
JIUTE HAUOOJIBIIHMNA TOPSIOK HAOIOAEMOr0 CIIEKTpa, €CIH JJIHHA BOJI-
HBI CBeTa paBHA 520 HM.

OIIK-1

H2

30

CKONBKO IITPUXOB Ha [ MmUMEET AU(PPAKIMOHHAS pelIeTKa, €ClU 3e-
neHas TUHUS PTyTH (A=5460 A) B criekTpe BTOpPOro mopsaka Hadmoa-
eTCs 101 yriioM 36,87 ?

OIIK-1

V2

31

= 5
Onpenenure maccy (poToHa KpacHOTO CBETa C JUIMHOW BOJHBI A=6-1()
CM.

OIIK-1

V2

32

OmnpenenuTs UMITyIbC (OTOHA BUAUMOTO CBETa C JUIMHOW BOJHEI B Ba-
kyyme 600 um.

OIIK-1

H2

33

Ckonbko (hOTOHOB IOMAaIaeT B IJ1a3 YelIoBeKa 3a / ¢, €clu TJia3 BOCIpH-

HHUMAaEeT CBET C JUIMHOWU BOJIHBI 550 HM TPU MOIIHOCTH CBETOBOTO IMOTO-
-16

ka 1,8:107° Bm?

OIIK-1

V2

34

Cser, u3ny4€HHbli J1azepom MoiHocThio 600 BT B Teuenue 20 mc, no-
najaeT Ha KyCOYeK HJeallbHO OTpaxkaromieil (onbru maccoi 2 Mr.
@onpra pacroyioKeHa NEPHEHIUKYISIPHO HANPABICHUIO H3IIyYCHHUS.
Kakyto ckopocts (B cm/c) npuoOperaer Kycodek Gonbru?

OIIK-1

V2

35

CBeT 4acToToH Vv BBIPBIBACT JJICKTPOHBLI C IMMOBCPXHOCTH MCETAJlIa, UX
KWHETUYECKasi PHEPrHsi paBHA IIOJIOBHHE SHEpruu ¢ortoHOoB. Omnpene-
JIMTH KPacHyIo rpanuily ¢porodddexra s 3Toro MeTasmia.

OIIK-1

V2

36

Yemy paBHa paboTa BbIXOJa U3 MaTepuaja HIapuKa, eclu MPHU Hempe-
PBIBHOM 00JydeHHH MIapuKa (GOTOHAMU C SHEPrHeH, MpeBbIIIaoneii B 4
pa3a paOOTy BBIXO/a, YCTAHOBUBIIMKCS Ha MIapHKe MOTeHIMan ¢=I,5
B?

OIIK-1

H2

37

AKTUBHOCTh HW3JIy4€HHS] DPAJIMOAKTHBHOTO BELIECTBA 3a OJHU CYTKHU
yMEHBIIUIAch B 2 pa3a. Bo CKOJIBKO pa3 oHa yMEHBIIUTCS 3a Tpoe CY-
TOK?

OIIK-1

H2

38

Onpenenuth ATUHY BOJHBI ¢ Bpoiins uis 3I€KTPOHOB, MPOIIEATNX
YCKOPSIONTYIO pa3HOCTh oTeHImanos 100 B.

OIIK-1

H2

39

Kakyro CKOpoCTh JOIKHO MMETh JIBHXKYILEECS TeJ0, YTOOBl €ro mpo-
JIOJIbHBIE pa3Mepbl YMEHBIIWINCH B JiBa pa3za?

OIIK-5

31

40

TTonoxeHne THUTMHKE Maccoi 10 KT MOXKHO YCTAaHOBHTB C HEOIpeie-
nénHocth 0,1 MxM. PaccunTtath HeonpeaenéHHOCTh CKOPOCTH IBIITMHKU.

OIIK-1

V2

41

DIEKTPOH JIOKaJIN30BaH B IpocTpaHcTBe B npeaenax Ax=1,0 mxm. Pac-
CUUTATh HEONPEEIEHHOCTh CKOPOCTH IEKTPOHA.

OIIK-1

V2

42

[Tporon nokanu3oBaH B mpocTpaHcTse B mpenenax Ax=1,0 mxm. Pac-
CUMTATh HEONPEAEIEHHOCTh CKOPOCTH MPOTOHA.

OIIK-1

H2

43

Bpewmst xu3Hu aToMa B BO30YXIEHHOM cocTossHuu 10 He. OnpenenuTsb
HIMPUHY SHEPTEeTHYECKOTr0 YPOBHSI.

OIIK-1

v2

44

OnpenenuTs JUIMHY BOJIHBI Jie Bpoiiis 1i1st 37eKTpoHa, IBHKYIIErocs 1o
nepBoil 6OPOBCKOI OpOUTE aToMa BOJOPOJIa.

OIIK-1

v2

45

Onpenenuth paanmyc BTOpOH OOpPOBCKON OpPOMTHI DJIEKTPOHA B aToMe
BOJIOPOJIa U CKOPOCTH DJIEKTPOHA Ha 3TOM opOuTe.

OIlK-1

H2

46

Kaxoit m3oTonm oOpa3yercst 3 mociie OByX [-pacnajoB W OJIHOTO O-

OI1K-1

32
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pacnaga?
47 | OnpenenuTsh YHEPTUIO CBSI3H S/Ipa U30TOTIA JINTHS. OIIK-1 | V2
48 | Ilpu mepexone 3JEKTpoHA aToma BojopoAa ¢ TpeThed crammoHapHou | OITK-1 H2
OpOUTHI Ha BTOPYIO, aTOM M3J1y4aeT KBAHT, YHEPTUsi KOTOPOI'O0 COOTBET-
CTBYET JJIMHE BOJHBI 652 HM. Paccuutath M3MEHEHHE SHEPIrUU aToMa
BOJIOPOJIa B 3TOM IPOIIecCe.
49 | Paccuurats nedeKT Macchl sapa ;;fLi . OIIK-1 H2
50 OnpenenuTb SHEPTUIO, BBIICISIONIYIOCS NPU CIUSIHUM SIACP JTUTUS S§Li | OIK-1 | H2
U ICUTEepHUst

5.3.2.4. Ilepeuyenb Tem peepaToB, KOHTPOJIBHBIX, pacieTHO-TpaguYecKuX pador

He npenycmoTrpensl

5.3.2.5. Bonpochl 1jisi KOHTPOJILHOM (pacueTHO-rpaduyeckoii) padoTbl

He npenycmoTpenst

5.4.1. OueHka JOCTHKEHHSI KOMIIETEHIIUI B X0/1€ IPOMEKYTOYHOM aTTeCTANNHU

5.4. Cucrema OllEHMBAHHUA JOCTHKEHUsI KOMIIEeTEeHIUM

Komnerenmus OIIK-1 Cnocoben pemaTth TUIIOBBIE 3aa41 MTPO(HEeCCHOHATBLHON AEITETbHOCTH Ha
OCHOBE 3HAHUN OCHOBHBIX 32aKOHOB MaTEMAaTUYECKHUX U €CTECTBEHHBIX HAYK C IPUMEHEHHUEM
MH(GOPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUH

NHaukaTopsl JOCTHKEHUS KOMIIETEHLIMU

Howmepa Bonpocos u 3anau

OIIK-1
Ko Copteprate BOIIPOCHI K BOITPOCHI K SAATH K
aK3ameny | JK3aMeHy 2 -
OCHOBHBIE 3aKOHBI M MOCTYJIAThI (H- 1279 1,2,4,6,7,9, 10,
32 | 3uKH, GusnyecKue sBIEHUS A 12, 13, 15, 16, 18,
11-13, 16-18, 23, 23
26. 27 29 20, 23-27, 30 -34,
e 36-40
Hcnonb30BaTh 3HaHWS OCHOBHBIX 3a-
KOHOB UM TIOCTYJNaTOB (DHU3MKH JUIS 23,517,106
v2 pelIeHus: CTaHAAPTHBIX 3a7a4 B 00Jia- 4,20, 24, 7,19 16, 12%_%3’ 20,
CTH arpOWH)XCHEPUHU
14,89,11-
H2 | IIpoBencHus pU3MUECKHUX OMBITOB 6, 8, 15, 22 6, 8,16 151795

Komnerenmus OITK-5 Criocoben yaacTBOBaTh B IPOBEICHUN YKCTIEPUMEHTATBLHBIX
€CCHUOHAJILHOM IeATEIHHOCTH;

HCCJIEIOBAHUM B MPO

NHnukaTopel JOCTHKEHUS KOMIIETEHIIUH

Homepa BonpocoB u 3a1au

OIIK-5
Ko Copepranme BOITPOCHI K BOIIPOCHI K sa1aum K
9K3aMeHy | dK3aMeHy 2 SKIAMEHY
MeToasl  dKCTIepUMEHTaIBHBIX uc- | 3,5, 10, 14, 19, 5,11,14,
31 | cnenoBaHUi GU3HUECKUX SIBJICHUNA 21,25,28,9,12, | 17,21,22,28,29, 6
16, 18, 21, 24, 27, 35
30
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5.4.2. OueHka 10CTHKEHUS KOMIIETEHIMH B X0/1e TeKYIero KOHTPOJIA

MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH

Komnerenmus OITK-1 CriocoGeH permarh TUIIOBBIC 33a4un TPo(ecCHOHABHON NeITeThbHOCTH
Ha OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB MaTeMaTHYECKHX U €CTECTBEHHBIX HAYK C MIPUMEHEHUEM

NHaukaTopsl TOCTHHKCHUS HoMepa BONpocoB H 3a1au
komnerenruu OITK-1
3aJa4u JUIst
BOIIPOCHI BOIPOCHI .
Kon Conepxanue TeCTOR CTHOO oboca | TPOBEPKH YMERHH
y p M HaBLIKOB
OcCHOBHBIE 3aKOHBI U TOCTYJa- 1-3,6,7,12,17,
Thl (U3HKH, PU3HUECKHUE SIBIIC- ;’S’ é;’ g%’ Zi’ 20, 26, 27, 31,
32 | hug 38 90| 33,34,37,41, | 1,5,17,21,23,46
46, 49, 50, 51,
42,44, 46, 47,
56-60
50
Hcnons3oBaTth 3HAHUA OCHOB-
HBIX 3aKOHOB U IIOCTYJIaTOB 2,5, 92’015’ 19, 5, 8, 11, 15, 18, 1622L7é92,é12%23%4?;1
V2 | pusuku s pelieHus Cras- 29 31 3’3 39 23, 24, 28, 29, 3’3_3’5 4’0 4’1 4’3 '
JapTHBIX 3a7ad B 00OJacT ar- 40’ 44’ 61’ 62’ 35, 39, 40, 48 4’4 4’7 T
POMHKEHEPUH T ’
[TpoBeneHust HU3NYECKUX OMBI- 1,4,6,7, 10,
13, 14, 16, 23, | 10, 14, 16, 19, 3,6,8,10,15,18,
H2 | TOB 24,26,27,30, | 21,25,30,38, | 24,27-29,32,36-
34, 35, 38, 43, 49 38,42,45,48-50
45, 48
Komnerenuus OIIK-5 CriocoGeH yyacTBOBaTh B IPOBEIEHUH SKCIIEPUMEHTAIbHBIX
WCCJICIOBAHMI B MPO(ECCHOHAIBHON IeSATEITbHOCTH
NHaukaTopsl TOCTHKCHUS HoMepa BONpOcoB H 3a1au
komnerennuu OIIK-5
Kon Co;{ep){(a}{ne BOIIPOCHI BOIIPOCHI - O::LHEE/IH ﬂﬂeﬂHHﬁ
TECTOB YCTHOTO OIpoca POBCPKH yM
U HaBLIKOB
MeToasl  3KCTIepUMEHTAIBHBIX | 3, 8, 11, 18,
31 uccienoBanuii pusndeckux aB- | 28, 36, 42, 47, 4, 2612’322’532’ 4.13,20,22,39
JICHUI 52-55 T

6. YueOHO-MeTOAMYeCKOe U HHPOPMAITMOHHOE 00ecrieuyeHne JUCHUTINHbBI

6.1. Pexomenayemas qureparypa

Ne bubnuorpaduyeckoe onucanne Tun Bun yuebuoit
W3JIaHusl | JHUTEepaTyphl
I'pabosckuii, P. Y. Kypc ¢usuxu / P. U. T'pabosckuit. — 14-e
u3a., crep. - Cankr-IlerepOypr: Jlans, 2024. - ISBN 978-5-507-

1 47391-5. -Tekcr : anekTpoHHbd /  JlaHb: BHGKTpOHHOT VaeGHoe OCHOBHAS
OubmMoTeuHas cucrema. - URL:
https://e.lanbook.com/book/367019 (mata OOpaIeHHS:

25.08.2026). - 608 ¢

2 Kypc ¢usuku: yuebHOE mocoOue i CTyIEHTOB arpoWHKe- VaeGHoe OCHOBHAS

HEpHOTro (akyabTeTa, 00YyJaIONIMXCsl [0 HAPABJICHUIO MOATO-




Crpanuna 40 u3 44

bubnmorpaduyeckoe onucanue

Tun
U3JaHUS

Bun yuebHoit
JUTEPaTypBhI

TOBKH 23.03.03 "Oxcrryaranus TPAHCIIOPTHO-
TEXHOJIOTHYECKUX MAIIMH U KOMIUIEKCOB" mpodmib "ABTOMO-
O 1 aBTOMOOMIIBHOE XO35ICTBO" OYHOTO M 320YHOTO OTHAE-
nenuii / [A. H. JlapuonoB u nap.]; Boponexckuii rocynap-
CTBEHHBIN arpapHbIi yHUBEPCUTET - BopoHexk: Boponexckuii
roc. arpapubii yH-T, 2017. - 260 c. [LIAT 16582] [IIT] URL:
http://catalog.vsau.ru/elib/books/ b1355561.pdf

JlapuonoB A. H. Kypc dwusuku [Dnexrponnsiii pecype] / A. H.
Jlapuonos, 1O. U. Kypaxkos, B. C. Boumies, 1. H. Manuxkos, H.
H. Jlapuonosa, B. C. I'pexos, O. B. Boumena, A. H. CBupu-
noBa - Boponex: BI'AY, 2016 - 202 c. [DU] [OBC Jlans]
URL.: https://e.lanbook.com/book/178902

Yyebuoe

OcHOBHas

Jlapnonos A. H. Kypc ¢usuku [DnexTpoHHBIH pecypc]: yueo-
HOE MocoOue Al CTYJEHTOB OYHOTO M 3a0YHOTO OTIEJICHUH
arpomXKeHEpHOTo (hakylbTeTa, 00YJYarOIUXCs 10 CHEHATLHO-
ctu 23.05.01.65 «HazemMHbIE TPaHCIOPTHO-TEXHOJIOTHYECKUE
CPEICTBay CIIELMAIN3alUsl «aBTOMOOMIIBHBIE CpEACTBA B
TpaHCIIOPTHBIX TexHonorusax» / A. H. Jlapuonos, B. II. Illar-
kuit, H. H. Jlapuonosa - Boponex: BI'AY, 2018 - 360 c. [DU]
[OBC Jlann] URL: https://e.lanbook.com/book/178919

YyebOHoe

OcHOBHas

JlapuonoB A. H. ®usuka: yuyebHOe mocodOue (Kypc JIEKIIHil)
JUTSL U3YYCHUS! TUCHUILUIMHBI JIJI1 00y4aroluXxcsl 1Mo HarpasJe-
HusaMm: 35.03.06 "Arpounxkenepus”, 23.03.03 "DkcrutyaTanus
TPAHCIIOPTHO-TEXHOJIOTUICCKUX MAIIMH W KOMIUIEKCOB" / A.
H. Jlapuonos, B. II. Ilaukuii; BopoHexxckuii rocyaapcTBeH-
HBII arpapHblii yHUBEpcHUTET - Boponex: Boponexckuii ['AY,
2022 - 320, [1] c¢. [OAT 23225] [IIT] URL:
http://catalog.vsau.ru/elib/books/b169135.pdf

YyebOHoe

OcHOBHas

Jlapnonos A. H. ®uznueckuil NpakTUKyM [DJIEKTPOHHBIN pe-
cypc]: /Uig CTYAEHTOB OYHOTO M 3a0YHOTO OTJIEJIEHHUH arpou-
KEHEpHOro (axkynpTera, OOy4arolUXCs IO CHEeLUATbHOCTU
23.05.01.65 «Ha3zemHble  TpPaHCHOPTHO-TEXHOJIOTHYECKHE
CpeAcTBa» cHenMaau3alus «ABTOMOOMJIbHAs TEXHHKAa B
TpaHCcOpTHBIX TexHojorusx» / A. H. Jlapuonos, B.C. Bou-
meB, H. H. Jlapuonosa, O.B. Bouesa - Boponex: Boponex-
ckuii T'AY, 2017 - 128 c. [OU] [OBC Jlans] URL:
https://e.lanbook.com/book/178878

YuyebHoe

Jonomuau-
TCIIbHAasA

Tpodumona T. U. Kypc ¢usuku: yueld. mocodbue s MHXKe-
HEpHO-TeXH. crenuansHocTei By3oB / T. U. Tpodumosa - M.:
Axanemus, 2007 - 560 c.

YuyebHoe

Jlonomuau-
TCIIbHAasA

®dusnka [DnexkTpoHHBIH pecypc]: pabouas TeTpaib (¢ TecTo-
BBIMH 3a/IaHUSIMU U MYJIbTUMEINA) JUIsl BBIIOJHEHUs 1abopa-
TOPHBIX PabOT O0YYAIOIIUMHCS OYHOTO M 3a0YHOTIO OTAEese-
Hus 1o HarmpasieHuto 35.03.06 ArpouHXeHEpHs C UCTIOIb30-
BanueM snemMeHToB JIOT / BopoHexckuii rocynapcTBeHHBIN
arpapHsiii yauBepcuteT ; [cocT.: B. C. Boumies, A. H. Jlapu-
oHoB, 0. U. Conpatos] - Boponex: Boponexckuii rocyaap-
CTBEHHBIH arpapHblii yHuBepcurer, 2021 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m164178.pdf

Metoau-
YyecKoe



http://catalog.vsau.ru/elib/
https://e.lanbook.com/book/178902
https://e.lanbook.com/book/178919
http://catalog.vsau.ru/elib/books/b169135.pdf
https://e.lanbook.com/book/178878
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bubnmorpaduyeckoe onucanue

Tun
U3JaHUS

Bun yuebHoit
JUTEPaTypBhI

@usnka [INeKTpOHHBIA pecypc]: yueOHO-METOAMYECKOE TO0-
coOue I BBIMOJHEHHUS JIA0OPATOPHBIX pabOT 00yJarOIUMU-
Csl OYHOTO M 3a0YHOT0 OTHENIeHUs Mo HampasiieHuto 35.03.06
ArpounxeHepus ¢ ucrnonb3oBanueMm 3jeMeHToB J1OT / Bo-
POHEKCKUH  TOCYNAPCTBEHHBIM  arpapHbIii  YHUBEPCHUTET;
[coct.: B. C. Boumes, A. H. Jlapuonos, 10. 1. ConnaToB] -
Boponex: BopoHexXCkHil rOCy1apCTBEHHBIN arpapHbIi yHH-
BEPCUTET, 2021 [TIT] URL:
http://catalog.vsau.ru/elib/metod/m164177.pdf

Metoau-
YecKoe

10

®uzuka. DIESKTPUUECTBO U MarHeTH3M. BosiHOBas 1 KBaHTOBas
OInTHKa: ydyeOHO-MeToanueckoe nocodue / BopoHexckuii roc-
YIApCTBEHHBIN arpapHblii yHuBepcuter ; [coct.: B. C. Bou-
e, A. H. Jlapuonos, 0. U. Conparos] - Boponex: Bopo-
HEXCKHI TrOCyJapCTBEHHBIN arpapHblid yHUBepcuteT, 2022 -
116, [1] C. [LIUT 23328] [I1T] URL:
http://catalog.vsau.ru/elib/books/b168869.pdf

Metoau-
YeCcKoe

11

BectHuk BOpOHEXKCKOro rocy1apCTBEHHOIO arpapHOro yHHU-
BEPCUTETA: TEOPETUUECKUN U HAYYHO-TIPAKTHUYECKUH KypHa /
Boponex. roc. arpap. yH-T - Boponex: BI'AY, 1998-

[Tepuonu-
YecKoe

6.2.1. DjekTpoHHbIE OUOIMOTEYHbIE CHCTEMBI

Ne HasBanue Pasmemenue
1 | Jlanb https://e.lanbook.com
2 | ZNANIUM.COM http://znanium.com/
3 | FOPAUT http://www.biblio-online.ru/
4 | IPRbooks http://www.iprbookshop.ru/
5 | E-library https://elibrary.ru/
6 | Dnexrponnas oudaroreka BIAY http://library.vsau.ru/
6.2.2. Ilpodeccnonanbubie 0a3bl JAHHBIX M HHGOPMALMOHHbIE CHCTEMbI
Ne Ha3Banne Paszmemenue
1 | Arpapnas poccuiickas HH(GOpPMaIMOHHAS CHCTEMA. http://www.aris.ru/
5 NudopmarionHas cucteMa 1o cenbCKOX035CTBeH- http://agris.fao.org/
HBIM HayKaM M TEXHOJIOTHSIM
3 | ba3za nanapix ®AOCTAT http://www.fao.org/faostat/ru/
4 | TlopTal OTKPBITBHIX TaHHBIX PO https://data.gov.ru/
6.2.3. CaiiTbl 1 THPOPMALMOHHbIE TOPTAJIbI
No Haszsanue Pa3zmemenne
1 | Bce 'OCTH http://vsegost.com/
2 | Poccwmiickoe x03siicTB0. CenbX03TeXHUKA. http://rushoz.ru/selhoztehnika/

TECHSERVER .ru: Bam nyreBogurens B

http://techserver.ru/

MHUPEC TCXHUKU



https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
https://elibrary.ru/
http://library.vsau.ru/
http://www.aris.ru/
http://vsegost.com/
http://rushoz.ru/selhoztehnika/
http://techserver.ru/
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7. MaTepHaJIbHO-TEXHMYECKOE M IPOrpaMMHoOe obecnedyeHue JUCHUIIIMHbI

7.1. IloMenmieHus AJ151 BeAeHHs 06p330BaTeJ'IBHOF0 nmpouecca u OﬁOpy)IOBaHI/Ie

HanmeHnoBaHue mmoMeIeHuil 1715 IpOBEICHHS BCEX BHJIOB
y4eOHO NesITeTbHOCTH, IPEAYCMOTPEHHONW Y4eOHBIM
IUTAHOM, B TOM YHCJI€ TIOMEIICHUS I CAMOCTOSATEIILHON
paboThl, ¢ yKa3aHHEM IIEPEUHS. OCHOBHOT'O 000PY10BaHUS,
y4eOHO-HATISAHBIX TOCOOUH M HCIOIB3YeMOT0 Mpo-
IrPaMMHOT0 00ecIieueHus

Anpec (MECTONOJIOKEHHE) TTIOMETIIe-
HUI 1715 IPOBEJICHUS BCEX BUIOB
y4eOHOM JIeSITeTbHOCTH, TIPETy-
CMOTPEHHOW y4eOHBIM TUTAHOM (B
clly4yae peam3ali o0pa3oBaTelib-
HOU MpOrpaMMBbl B CETEBOH (opme
JIOTIOJTHUTEITLHO YKa3bIBACTCS
HarMEHOBaHHME OPraHU3aIlH, C KO-
TOPOH 3aKIII0YEH JIOTOBOP)

Y4yeOHas ayquTOpus IS MPOBEICHUsT YUEOHBIX 3aHATHM:
KOMIUIEKT Y4eOHOW MeOenu, NeMOHCTPAIlMOHHOE 000pYy-
JIOBaHHE U y4eOHO-HATJISIHBIC TTOCOOHS.

YueOHasi ayauTOpHs JUisl IPOBEACHUS YUeOHBIX 3aHSATHIL:
KOMIUICKT Y4eOHOW MeOenr, JTeMOHCTPAIMOHHOE 000py-
JOBaHHE W Y4YeOHO-HArJsAHbIE MOcoOus, JiabopaTopHOE
obopynoBanue Case-study: u3ydyeHrne 3aKOHOB yjapa Ima-
pOB, OIpeneieHHe MOMEHTa WHEPIUH IHCKa, U3Yy4YeHHE
BpAIaTeIbHOTO JIBUKCHUS TBEPAOTO Tela C IMOMOIIBIO
masitHuka OOepOeka, onpernenenue koddpdunuenta Ilyac-
COHA METO/IOM aauabaTHYeCKOro pacIIupeHusi, onpeaese-
Hue K03 duirenTa BI3KocTu Meto1oM CTokca
[Tomemienue A CaMOCTOATENBHOM pPabOTHI: KOMIUIEKT
yueOHOI MeOenu, IEeMOHCTPAIMOHHOE O0OpYyJIOBaHHE U
yueOHO-HaTJISIHbIC MMOCOOUs, JlabopaTopHOEe 000pyHIOBa-
Hue Case-study: u3yueHue 3aKOHOB yiapa IIapoB, ONpejie-
JIeHWE MOMEHTa MHEPIMH JANCKA, H3ydeHHEe BpallaTeIbHO-
TO JBIKEHUS TBEPAOTO TeNa ¢ MOMOIIbI0 MasiTHUKa O0ep-
Oeka, ompenenenue koddpdunuenta I[lyaccona metomom
aanabaTUYeCKOro paclIMpeHus, onpeaenenue kodhduim-
eHTa Bs3KOoCTH MeTojoM CTokcakommbioTepHas. TexHuka
C BO3MOXHOCTBIO NOAKIOueHus K cetu "HHTepHer" u
o0ecrieyeHreM J0CTyIa B JIEKTPOHHYIO HHPOPMAIIMOHHO-
00pa30oBaTeNbHYIO0 Cpelly, HCHOJIb3yeMOe IPOrpaMMHOE
obecrieuenne MS Windows / Linux (ALT Linux)/ Peg OC,
Office MS Windows / OpenOffice / LibreOffice, Adobe
Reader / DjVu Reader, SIunexc bpaysep / Mozilla Firefox /
Internet Explorer, DrWeb ES, 7-Zip, MediaPlayer Classic,
eLearning server, AST Test, Statistica, Matlab 6.1/SciLab.

394087, Bopounexckas 0011., T. Bo-
poHex, yi1. Muuypuna, 1

394087, Boponexckas o01., T. Bo-
poHex, yi. Muuypuna, 1, a.243,
245, 246.

394087, Boponexckas o0, . Bo-
POHEX,
yi. Muuypuna, 1 (ayn. 113, 115,
116,119 120, 122, 123a, 126, 219,
220, 224, 241, 243, 273 - ¢ 16.00
10 20.00), 232a
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7.2. IlporpammHoe o0ecnevyeHune

7.2.1. llporpaMMHOe o0ecriedeHne 0011er0 HA3HAYEHU S

Ne HazBanue Pasmemienne
1 | Oneparmonnsie cucteMbl MS Windows / Linux [IK B nokanbHoOl cetu BIAY
5 [TakeTsl (_)(1)I/ICHI>IX npunoxennit Office MS Windows / ITK B ftokatnHoi cetn BEAY
OpenOffice
3 HporpaMMLI 11 mpocMoTpa daitnoB AdobeReader / K B toKkatstoi cetn BLAY
DjVuReader
4 I;I[z)a:’ﬁepbl Sunexc 6paysep / Mozilla Firefox / Internet Ex- 1K B TokatLHoM cetnt BEAY
5 | ArtuBupycHas nporpamma DrWeb ES [IK B nokanbHO# cetn BI'AY
6 | [Iporpamma-apxusatop 7-Zip [1K B nokanbHoOl cetu BIAY
7 | Mynerumenua npourpeiBarens MediaPlayerClassic I1K B nokanbHol cetu B'AY
8 | Ilnardopma onnaiin-o0yuenus elearningserver I1K B nokansHoM cetn BI'AY
9 | Cucrema xomnbrotepHoro tectupoBanust AST Test [IK B nokanbHOM cetu BIAY
7.2.2. Cienuajau3upoBaHHOE MPOrPpaMMHoOe obecneueHue
No HazBanue Pasmemmenne
1 | ITaker craTucTrueckoi oOpabOTKU AaHHBIX Statistica [1K ayn.122a (K1)
5 [IIII pns pemeHus 3aaa4 TEXHUYECKUX BBIYUCICHUN IIK B toxannHoi ceru BLAY

Matlab 6.1/SciLab

8. MesxkaucunniMHaApHble CBA3H

Huciumnunza, ¢ kotopoit | Kadenpa, Ha kotopoii npenoaaercs
HEOOXOIMMO COTJIACOBAHUE JIUCITUTLINHA

®HO 3aBenyromiero kadeapoi

b1.0.12. Martematuka Marematuku 1 GU3UKU

JLA. Hlnmkuua
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Hpunioxenne 1

JIMCT neproanvecKux MpPoBepoK padoyei MporpaMmbl
U MH(OPMAIHS 0 BHECEHHbIX M3MEHEHHUAX

HomxHocTHOE H-

110, MPOBOAMBIIIEE

nposepky: ©.1.0.,
JOJKHOCTh

[Hara

[ToTpebHOCTH
B KOPPEKTHPOBKE C
yKa3aHHEM COOTBET-
CTBYIOILIMX Pa3/IeJIOB
paboueii mporpaMMbl

WNudopmanus o BHECEHHBIX
MU3MEHEHHSIX
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