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HanpaBjieHuo mnoAarotoBku 23.03.03 DOkcrryartanus TpPaHCIOPTHO-TEXHOJOTMYECKUX MAIllUH |
KOMILJIEKCOB

Pabouas nmporpaMma JUCHMILIMHBI pa3paboTaHa AOLEHTOM Kadeapsl Ipupoaoo0ycTpoiicTBa U
BOJIOIIOJIb30BaHUS KaHIUJATOM TeXHUYecKuX Hayk Pamazanoson I'.I'.

PerieH3eHT: K.T.H., JOLEHT, AOIEHT Kadeaphl IEKTPOOOOPYIOBAHUS U AIEKTPOTEXHUIECKUX CHCTEM
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1 Inannpyemble pe3yabTaThl 00yUeHNsI 10 JUCHUIINHE, COOTHECEHHbIE C YCTAHOBJIEHHBIMH B
OITOII BO vHauKaTOPpaMHU J0CTHKEHUSI KOMITeTeH NI

1.1 llepeyens KoMHIeTeHI M, (POPMHUPYEMBIX YUeOHOI JMCIUIIIHHON

HNuankaTopsl 10CTHKEHHST KOMIeTeHIHi
I[nanupyemble pe3yJibTaThl 00yYeHHsI
ObmenpodeccnoHaAJIbHAS KOMIIETEHIIUSA
OIIK-1. Crnocoben npumensth | OITK — 1.1 3HaeT ocHOBHBIE 3aKOHBI MaTEMAaTHYECKHX,
€CTECTBEHHOHAYYHBIE [ | €CTECTBEHHOHAyYHBIX H  0oO0menpodeccnoHaIbHbIX
OOLICHHKCHEPHBIE ~ 3HAHWS,  METO/bI | AMCIHMILIHH, HEOOXOMUMBIX JUIS peIleHHs 3aaa4 B
MATEMATHICCKOTO AHAIN3a i | IPOeCCHOHATIBHON IESITEbHOCTH

MOJIEITHpOBaHHS B TpodeccHOHANLHOI OIIK — 1.2 YMeeT NpUMEHSTh €CTECTBEHHOHAYYHBIC
u OO0IIEeHH)KCHEPHBIE 3HAHMS, METOABI
JIEATEIILHOCTH.

MaTEeMaTHYeCKOT0 aHalW3a W MOJENHPOBAHUA B
poecCHOHaTBHON ACSITECIHHOCTH

Koa 1 HauMeHOBaHHEe KOMIIETEHIIHH

OIIK - 13 Brnageer HaBbIKAMH NPUMEHEHHS
€CTECTBCHHOHAYYHBIX ¥ OOIICHH)KEHEPHBIX 3HAHHH,
METOJIOB MaTeMaTHYECKOTO aHanm3a "

MOJICTTUPOBAHUS B TPO(HECCHOHAIBHOMN IEATEIBHOCTH

2. llesn 1 3a12a4M OCBOCHHS Y4eOHOM JUCHUIIMHBI, MECTO JMCUMILIMHBI B CTPYKTYype
OI1011

Jucuuniamua  ®dusumka  oTHOCUTCS K oOs3arenpHorM dyacth  b1.0.06  ocHOBHOI
npodeccHoHATbHOW  00pa30BaTENBLHOM TMPOTPAMMBI  BBICHIETO 00pa3oBaHUS 10 HAIMPABJICHUIO
noarotoBku 23.03.03 DkcruryaTanus TpaHCIOPTHO-TEXHOJOTHYECKUX MAIIUH U KOMILJIEKCOB

b0 TMCHUIUIMHBI ABIIAETCS:

O3HAKOMJICHHE C OCHOBHBIM HambOosiee oOO0muMH (U3NYECKUMHU SBICHHSMA W 3aKOHAMH M HX
TECOPECTUYCCKUM O6OCHOBaHI/IeM, IMMOJTY4YCHUEC HAaBBIKOB IPUMCEHCHUA IIOJTYYCHHBIX 3HAaHUU K PEHICHUIO
MMPAKTHUYCCKHUX 3a1aY, yMCHI/Iﬁ HUCIIOJBb30BaTh 5THU 3HAHUA B HpO(i)ﬁCCI/IOHaIILHOI‘/JI ACATCIBHOCTHU U (bOpMPIpOBaHI/Ie
H606XO,I[I/IMBIX KOMHeTCHLII/Ifl, a TaxKKC CO3JaHHuA (I)yHHaMeHTaHBHOﬁ 0asnl AJI yCHICIIHOI'O0 OCBOCHUA psifa
AUCHHUIIINH NPUKIIAAHOI'O XapaKTepa.

Ji1s BBIpaOOTKH y COBPEMEHHBIX CHEIMAIMCTOB C BBICHIMM 00pa30BaHUEM HEOOXOIMMBbIX
METOJIOB (PU3NYECKOT0 UCCIEI0BAHUS HEOOXOJUMO peuieHue ciedyrouux 3a0ay:

- M3y4YeHHE OCHOBHBIX COBPEMEHHBIX (PM3MUECKHX MPEJICTABICHUH YeoBeKa 00 OKPYKAIOIeM MUPE;

- OBJIAJICHUC Q)yHHaMeHTaHLHBIMI/I (1)I/IBI/ILI€CKI/IMI/I MNOHATHUAMU, TCOPUSAMU W 3aKOHAMH, a TaKIKE
METOJaMH (1)I/I3I/I‘IGCKOFO HUCCJIICAOBaAHUA,

- YCBOEHHE METOJIOB M MPHEMOB pEUICHUs 3ajad W3 pPazINuyHbIX oOiacTeil (QU3MKK U Oymyliel
CIICHHUAJIbHOCTH.

3. O0bemM y4eOHOM IMCHMIIMHBI B 3a4YeTHbIX €JUHHULAX € YKa3aHHeM KOJH4YecTBa
aKaJeMHYeCKHX YaCOB, BbIICJICHHBIX HA KOHTAKTHYIO Pa0oTy 00y4aloIuXxcs ¢ mpenojaBaresieM
(mo BuAaM y4eOHBIX 3aHATHH, TEKYIIMH M NPOMEKYTOYHbI KOHTPOJIb MO JUCHUILIMHE) U HA
CaMOCTOSITEIbHYIO pa0oTy 00y4aromuxcs

3aounas hopma oOydeHHS

Buy yue6HO# paboThl 3 cemectp
OO0m1ast TpyA0€MKOCTh JUCIIUIUIMHBI, 3a4€THBIX €UHUIL 6
4acoB 216
AynutopHasi (KOHTaKTHasi) padoTa, 4acoB 20,3
B T.4. 3aHATHUS JIEKIITHOHHOT'O THIIA 8
3aHATUSL CEMUHAPCKOIO TUIIA 12




[TpomexxyTouHast aTTecTamus 0,3
CamocTtosiTeibHas padoTa 00y4aOIMXCsi, YaCOB 186,7
B T.4. KypcoBas pabota -
KonTpoas (camocTosiTeIbHASI/ KOHTAKTHAS) 9
Buza npomexyTo4HON aTTecTaluu JK3aMEH

4. ConepskaHue IMCHUIIMHBI, CTPYKTYPHMPOBAHHOE 10 TeMaM (pa3jeiaM) ¢ yKa3aHueM
OTBEJEHHOI0 HA HUX KOJMYeCTBA aKaJeMHUYeCKUX YaCOB U BHI0B Y4eOHBbIX 3aHATHI
4.1 Ilepeuenv pazoenos oucyuniunsl ¢ yKazanuem mpyooemKocmu ayoumopHoi (KOHmaxKmHoii) u
CamocmoamenvHoil padomaol, 6U006 KORMPOeil U nepeyHa KOMNnemeHyu

3aouHas popma oOydeHUs

TpynoeMKOCTb, 4aCOB Kon
B TOM YHCJIE HanmeHnoBanme | KOMIIETEH
HaumeHnoBaHue pa3ienoB U TeM ayIMTOPHOM OIICHOYHOTO ouu
BCETO .\ |caMoCTOsITeN
(KOHTAKTHOW ) o cpeacTBa
BHOH paboTHI
paboTHI
Pazgen 1. Mexanuka. Konebanus u 36 6 30 Oruer o OIlK-1
BOJIHBI 71abopatopHo# pabore,
1.1. Ku"emMaTuka U JUHAMUKA 10 2 8 co6eceJ:[OBaH14e,6
1.2. Dueprus. PaGora 6 2 4 KOHTPOJILHAA pabotd,
TECT
1.3. PensiTuBuCcTCKAs MEXaHUKa 6 - 6
1.4. DneMeHTB MEXaHUKHU CILUTOIIHBIX 6 i 6
cpen
1.5. 'apmoHnYeckue KoiaeOaHus 1 8 2 6
BOJTHEI
Paznen 2. Moaekyasipuas pusuka u 36 4 30 OTYeT 110 OIIK-1
TePpMOAMHAMMKA nabopaTopHoii padoTe,
2.1. OCHOBBI MOJIEKYJIAPHO- 16 2 14 cobeceoBaHMe,
KMHETUYECKOW TEOpUH KOHTpOJIbHAs paborTa,
2.2. TepmogmHaMuKa 20 2 18 TecT
Paznen 3. DaekTpuyecTBo 36 3 33 Ot4er no OIIK-1
3.1. DnekTpocTaTHKa 14 1 13 nmaboparopHoii padote,
3.2. TIOCTOSIHHBII 3JIEKTPUYECKHI TOK cobecenoBane,
22 2 20 KOHTPOJbHAS paboTa,
TECT
Paznen 4. MarneTusm 36 3 33 Oruer o OIIK-1
4.1. DnekTpoMarHeTu3M 18 1 17 nmabopatopHoii padote,
4.2. DeKTPOMAarHUTHAs MHIAYKIUS 1 cobecenopane,
TepeMeHHBbIi TOK 18 2 16 KOHTpOJIbHAs paboTa,
TECT
Pazgen 5. Ontuka. KBantoBas 36 5 34 Oruer o OIlK-1
¢usuKa nabopaTopHoii padore,
5.1. BonHoBas ONTHKA 18 2 16 co6ecen03aHne,6
5.2. KBanrtoBas ¢usuka 18 - 18 :E?;Tp OfbHAA paboTa,
P . ®u3uka aToMa, AaTOMHOT I1K-1
azjen 6 3MKa aTOMa, AaTOMHOI'0 26,7 2 24,7 0)
SIIPA M DJIEMEHTAPHBIX YACTHII Oryer 1o
6.1. Atom S - 5 nabopaTopHO#l paboTe,
6.2. DneMeHTHI U3KMKH TBEPIOTO TeNa 7 - 7 cobeceoBaHue,
6.3.ATomMHOE AP0 7 2 5 KOHTpOIIbHAs ~ pabora,
6.4. DeMeHTapHBIC YaCTHUIIBI U 77 i 77 TeCT
¢du3nyueckas KapTHHA MUPa ' '
Kountpoanb OIIK-1
OHTPOI 9,3 0,3 9 DK3aMeH
(caMoCTOATEILHASI/ KOHTAKTHAs)
HToro 3a cemecTp 216 20,3 195,7




IIpumepnulii nepeuens OUEeHOUHBIX CPEOCHE 011 MEKYuLe20 KOHMPOJIA YCneeaemocmu

Ne | HaumenoBanne | KpaTkas xapakTepuCTHKa OLEHOYHOTO CPEACTBA [Ipencrasnenue
/0 | OLIEHOYHOTO OLIEHOYHOTO
cpecTBa cpeacTBa B poHIe
1 3amaya CpenctBo  OIEHKM yMEHHS TNPUMEHATh TNoiydeHHble | KoMrexkt 3amad wu
(mpakTHUecKOoe | TEOpeTHYECKUE 3HAHUS B MPAKTUYECKON CUTYalnH. 3aJaHui
3aJjaHue, 3anaya (3aaHue) NODKHA OBITh HANPaBJICHA Ha OIICHUBaHUC
nabopatopHast TeX KOMIETEHIMH, KOTOPhIE MOJIEKAT OCBOCHUIO B AaHHON
paborta) OUCLUIUIMHE, NOJDKHA COAEPKaTh YETKYI0 HHCTPYKLHUIO IO
BBIMOJIHCHHIO WJIM aJITOPUTM JICHCTBHH.
2 CobecenoBanne | CpeACTBO KOHTPOJISA, OpPraHM30BAaHHOE Kak cIenuaidbHas | Borpockl 1o
Oecema mpemnojaBaTenss C OOy4alOIIMMCA Ha TeMBI, | TeMam/paszenam
CBSI3aHHBIC C M3yYaeMOH NUCIMIUVIMHOW, M paCCUUTaHHOE Ha | AMCHUILIMHEI,
BBSICHEHHE  oObeMa  3HaHMH  oOywaromierocsi IO | MpeACTaBICHHBIE B
OIIpENeNICHHOMY pa3felly, TeMe, IpolieMe U T.1II. IIPUBSA3KE K
KOMIIETEHIIMSM,
peayCMOTPEHHBIM
PIIJ
3 Tect Cucrema CTaHOAPTU3UPOBAHHBIX 3afaHuil, mo3BoJsitomasn | Doxyg TECTOBBIX
aBTOMAaTU3UPOBAaTh NPOLEAYPY U3MEPEHUS YPOBHS 3HAHUM U | 3aJaHUU
yMEHUI 00y4aromerocs.
4 KouTtponbsHas CpencTtBo NOpOBEpKH YMEHUH MNPUMEHATh mnonydeHHble | KommiekT
pabota 3HaHUS Ul PELICHUS 3a/ad ONPENEIIEHHOIO THIA MO TeME | KOHTPOJIBbHBIX
WJIU pa3zeily 3aJlaHuil 1o
BapHaHTaM
5 Pedepar [Iponykt CaMOCTOSITETTHHON paboTsl crynenTa, | Temsl pedepaTtos
MIPEICTABISIFOIINN CO00M KpaTKOe M3I0KEHNE B TUCHbMEHHOM
BUJIC TIOJyYCHHBIX PE3YJIbTATOB TEOPETHUECKOTO aHaIu3a
ompefeNeHHON  HaydHOW  (y4eOHO-MCCIIe0BATeIhCKOM)
TEMBI, I'7Ie aBTOP PACKPBIBACT CYTh UCCIEAYEMOH HMpOOIIEMBI,
MPUBOJIUT Pa3IMUYHbIE TOYKH 3PEHHS, a TaKKe COOCTBEHHBIC
B3TJIs11bI HA HEC.

4.2. Conep:xaHue TUCHMIUIMHBI M0 pa3eaam

Paszngen 1. Mexanuka. Kosie0anus m BOJIHBI
He.]'II/I - HpI/IO6p€T€HI/Ie TeOpeTI/ILIeCKI/IX nu HpaKTI/IT-ISCKI/IX HaBBIKOB (1)I/ISI/I‘I€CKOFO HUCCIICO0OBAaHUA,
Ha OCHOBE 3HAaHUH (yHJaMEHTAIbHBIX 3aKOHOB MEXaHUKH.
3agauu — Hay4YUTh CTYJEHTA BIAJIETh METOJAAMHU PEIICHUs 3a]1a4 110 JaHHOMY pa3eny QU3UKH.
IlepeyeHb yueOHBIX 2JIEMEHTOB pa3jiena:

1.1. KunemaTuka U JUHAMHUKA.

MartepuanbHas Touka. AOCOMIOTHO TBEpHOE Teyo. BeKTopHbI (KOOpAMHATHBIN) METOA
OMMCAaHUs OTHOCUTENBHOTO JBMKCHHMSI MaTepualbHON Touku. KuHeMmaTudeckue ypaBHEHHUS U
TpackTopus nBUkKEeHHS. CKOpPOCTh M YCKOPCHHE TOYKH KaK TPOW3BOIHBIC DPaJUyca-BEKTOpa II0
BpeMeHH. CKOpPOCTh U YCKOpPEHHUE MpU KPUBOIMHEWHOM ABM)XEHHUU. HopManbHOE M TaHTE€HIIUATIhHOE
yCKOpeHUs. [IBUKCHHE YacTHUIIBI IO OKPY)KHOCTH. YTJIOBask CKOPOCTh U YTJIOBOE YCKOPEHHE, HX CBSI3b
C JMHEWHBIMH CKOPOCTSIMH W YCKOPEHHSIMH TOYEK Bpamjaromierocss Tena. l[locTymarenbHoe u
BpalareIbHOe JBMKCHUS a0COTIOTHO TBEPIOTO Tela.

3aKOH WHEPIUU W WHEPIHUATIbHBIE CUCTEMbI 0TCU€Ta. 3aKOHBI IMHAMUKHA MaTepUATbHONW TOUYKH
W CHCTEMBbI MaTepUAIBHBIX TOUYeK. BHemHWe m BHyTpeHHHE CWIbl. LleHTp Macc (LEHTp WHEPIIHH)
MEXaHHYECKON CHCTEMBI U 3aKOH €T0 JBWKCHUS. 3aKOH COXpaHEeHHs UMITYJIbca. PeakTuBHas cuia.

3aKOH BCEMHPHOrO TATOTEHHUs. ['paBUTAllMOHHAs TOCTOSIHHAs. ['paBUTAallMOHHOE TIOJE.
Yckopenue cBoOomHOTO majeHus. JIBmkeHue Ten y moBepxHocTH 3emuu. [lepBas kocMuueckas
CKOPOCTb.

Cunpl ynpyroctd u TpeHus. J[MHaMuKa BpamaTeNIbHOTO ABHKEHHS. MOMEHT CHIIBI, MOMEHT



UHEPUMM MU MOMEHT HUMIyJlbca. MOMEHT CHJIBI OTHOCHTEIBHO OCH. MOMEHT uMIyjibca Tena
OTHOCHUTEJIBHO OCH. YPAaBHEHUE NUHAMUKH BPaIIaTEeIbHOIO JBMXKEHHUS TBEPAOTO TEJIA OTHOCUTEIBHO
HENnoJBWKHOM ocu. KuHeTmueckas 3Heprusi BpaLAIOLIETOCs Tejla. 3aKOH COXPAaHEHUS MOMEHTa
HMITYJIbCA U €T0 CBS3b C U30TPOITHOCTBIO MPOCTPAHCTBA.

1.2.3neprus. Pabora.

3aKOH COXpaHEHUs U MIPEBPAICHUS SHEPTUU

DOHeprusi Kak yHUBEpCalbHas Mepa pazIHYHBIX (JOpM IBMKEHHUS M B3auMmojencTBus. Pabora
nepeMeHHol cuiibl. Kunernueckas sHeprusi MEXaHUYEeCKOM CUCTEMBI U €€ CBA3b C pab0TOM BHEIIHUX U
BHYTPEHHUX CUJI, IPUIIOKEHHBIX K CUCTEME.

[Tone xak gopma Marepuu, OCYUIECTBISAIONIAS CUIOBOE B3aUMOJICHCTBUE MEXIY YaCTHIIAMU
BeulecTBa. [loTeHmanbHas 3Heprus MaTepualbHOM TOYKM BO BHELIHEM CHJIOBOM I10JIE€ U €€ CBS3b C
CWJIOW, IEHCTBYIOIEH Ha MarepuaabHyr0 TOuky. [loHATHE O TpaaueHTe CKaIApHON (YHKIIMH
koopauHat. llonme wneHTpanpHbIX cui. [loTeHuManbHas HSHEPrusi CHUCTEMBL. 3aKOH COXpPaHEHUs
MEXaHWYEeCKOM »Hepruu. Jluccumanusi 3HEpruu. 3aKOH COXPAaHEHMsI U IPEBPAIICHHUS SHEPTrUU Kak
IIPOSIBJIECHUE HEYHMUYTOKMMOCTH MaTepuu U €€ nBukeHus. [IpumMeHeHHe 3aKOHOB COXpPAaHEHHS K
CTOJIKHOBEHUIO YIPYIMX U HEYIPYrUX Tell.

1.3.PensaTuBrcTCKasi MEXaHUKA.

[Tpunmun ornocutensHoctu [Nanunes. [IpeobpazoBanus ['ammes. HennepriuanbHble CHCTEMBI
orcuéra. Cunbl umHepuuu. Cwia Kopuonuca. 3aKOHbI COXpaHEHHS B HEUMHEPLMAIbHBIX CHUCTEMAaxX
oTCY€Ta.

[IpyHOUII OTHOCUTENBHOCTH B PEIATUBUCTCKON MexaHuKe. [locTynaTel crienHanbHON TEOPUHU
otHocuTenbHOCTU. [IpeobpazoBanue Jlopenma. [lonstue ogHoBpeMeHHOCTH. OTHOCUTENBHOCTD AJTUH
U NPOMEXYTKOB BpeMeHU. VHTepBasl MEXy COOBITHSIMU U €r0 MHBAapUAHTHOCTH IO OTHOIIECHHUIO K
BBIOOPY MHEPIUAIBHON CHUCTEMBI OTCYETA KaK MPOSBICHUE B3aUMOCBSI3U MPOCTPAHCTBA U BPEMEHHU.
PenstuBucTCKMI 3aKOH ClIOKEHHS cKopocTed. PengruBucrckuii umiyinbc. OCHOBHOM —3aKOH
PENSATUBUCTCKOM TMHAMUKU MaTEpPUAIbHOW TOUYKH. PelSITUBUCTCKOE BBIpaXEHHE NIl KMHETHYECKOU
SHepruu. B3aumocBs3p Macchl U 3HEPTUU. DHEPrus cBsi3u cucreMbl. COOTHOIIEHNUE MEXKIY MOTHOU
SHEprueil M UMIYJIbCOM YaCTUIbl. ['paHUIBI NPUMEHUMOCTH KIIACCUYECKOW (HBIOTOHOBCKOA)
MEXaHHKH.

1.4. DneMeHTHI MEXaHUKH CIUIOIIHBIX CPel.

OOmue cBoiicTBa JKMJIKOCTM M Ta3a. YpaBHEHHE pPAaBHOBECUS U JBUKEHUS >KUJKOCTH.
WneanpHas xuakocts. ['mapocratuka HecknuMaeMon kuakocTu. CTallmOHApHOE TEUEHHUE MAEaIbHOU
KUJIKOCTH. Y paBHEHUE bepHyuin.

Bsskaa xuakocts. Cunbl BHyTpeHHEro TpeHHs. CTallMOHApHOE TEUEHUE BA3KOM >KMIKOCTH.
®opmyna Ilyazeiinsa. dopmyna Crokca. ['mapoauHamuueckass HEyCTOMUMBOCTH. [loHsiTHE O
TypOyJneHTHOCTH. JIBU)KEHHE Tell B )KUIAKOCTAX U rasax.

WneansHo ynpyroe teno. Yopyrue nedopmanuu u HanpsbkeHus. 3akoH ['yka. Ilnmactuueckue
nedopmarnuu. [Ipenen npouynocty.

1.5. N'apmonnueckue KoneOaHusl U BOJIHBI.

Konebanusa. Mexannueckue kosnebanusa. KuHemaTnueckue XapaKTEpHUCTUKM TapMOHMYECKHX
konebanuit. JluddepeHnuanpHoe ypaBHeHHE TapMOHUUECKUX KojiebaHui. [IpyxuHHbIH, uzndeckuit
U MaTeMaTHYeCKUi MasSTHUKH. DHEprus rapMoHHYecKHX KoseOaHuid. CroxeHHe rapMOHHYECKHX
KOJIeOAHWUN OJHOTO HAIpaBlIEHWUsS W OJAMHAKOBOM YacTOThl. buenms. CliokeHUS B3aUMHO
NEepIeHAUKYISpHbIX KojeOanuil. JuddepennmanbHoe ypaBHEHHE 3aTyXalolIUX KojleOaHWd U €ero
pemenue. JuddepennuanbHoe ypaBHEHHE BEIHYKIACHHBIX Kojiebanuil. [Tonstue o pezoHaHce.

Mexanu3m 00pazoBaHMsl MEXaHWYECKUX BOJH B ymnpyroi cpene. IIpojoibHbIe U monepeyHble
BoJHBL. CuHYycOUaIbHBIE (TapMOHUYECKHE) BOJHBL. YpaBHEeHHE Oeryiieil BOJHBI. J[JTMHA BOJHBI U
BOJIHOBOE 4Hci0. BonHoBoe ypaBHeHme. PazoBas CKOpoCTb. OHeprus BOJIHBL. Bekrtop Ymosa.
BonnoBoit maker. I'pynmnoBast ckopocTb. KOrepeHTHOCTb.

Wutepdepennus BonH. OOpa3oBaHUe CTOSYMX BOJIH. Y PaBHEHUE CTOSUYEH BOJIHBI U €0 aHAIIU3.

Pa3nea 2. Moaekynsipaasi pu3nka 1 TepMOIHHAMHUKA



Lesn - npuoOpeTeHre TEOPETUIECKUX U MPAKTUIECKUX HABBIKOB (DU3MYECKOTO HCCIIEeI0BAHNS,
Ha OCHOBE 3HaHUH (PyHJaMEHTaIbHbIX 3aKOHOB MOJIEKYJISIPHON (DM3UKU U TEPMOJAUHAMUKH.

3agauM — HAyYUTh CTYJEHTA BJIaJIETh METOJIAMH PEIICHHS 3a/1a4 10 JAHHOMY pa3feny (hU3HKH.

IlepeyeHb yueOHBIX 3JIEMEHTOB pa3jeJa:

2.1. OCHOBBI MOJICKYISIPHO-KUHETUIECKOI TEOPHUH.

TepmonrHaMUYECKUI M CTATUCTUYECKUI METOMIBI UCCIIEA0BAHNA. MaKpOCKONINYECKOE COCTOSHUE.
Makpockonuyeckre napaMeTpbl Kak CpeJHAE 3HAYECHHUSI.

N3onpoueccsl U 3aKOHOMEPHOCTH HX HPOTEKaHUsA. AOCONIOTHAas TeMIleparypHas ILIKaja.
VYpasaenue Knanelipona-MeHerneesa.

Mognens wugeanbHOro Trasa. BbIBoL  ypaBHEHHsS MOJIEKYJISIPHO-KMHETHMYECKOH TEOPHH
UJealbHbIX ra30B JUIs JaBJIEHUs U €ro cpaBHeHueE ¢ ypaBHeHueM Knaneiipona-MenaeneeBa. CpenHss
KMHETUYECKasi DHEPIrus MOJIEKYd. MOJIEKYISpHO-KHHETUYECKOE TOJKOBAaHUE TEPMOIMHAMUYECKOU
TEMIIEPATYPHI.

3akoH MakcBesuia JUlsl paclpelesIeHusl MOJIEKYJI UACAIBHOIO Ira3a IO CKOPOCTSAM M DHEPIUsM
TEMIOBOro JBIKeHUs. bapomerpuueckast popmyna. 3akon bonpimana it pactipefeseHusl 4acTUIl BO
BHEIIIHEM [TOTEHIHAIILHOM Toje. CpejHee Ynciio CTOJIKHOBEHUH U Cpe/iHss AJIMHA CBOOOAHOTO Mpobera
MOJIEKYII.

SBnenus nepenoca. duddysusa. Koapbunuent nuddysuu. Iuddysus B razax, >KkuakocTsax u
TBEPIBIX Tenax. TermonpoBoaHocTh. KoadduuuenT reronpoBogHocTr. TeMepaTypornpoBOIHOCTb.
Bsskocts. KoagduiyieHTs! BA3KOCTH ra30B U KUJIKOCTEH.

Uucno creneHeil cBoOOABl MOJEKYJbl. 3aKOH PABHOMEPHOI'O pACIHpPENETICHHUs] SHEPruu I0
cTeneHsM cB00O0bI MOJeKya. BHyTpeHHsAs sHeprus uaeanpHoro rasza. Pabora rasa npu M3MeHEHUU
ero oobéma. KonnuectBo teruiotsl. Tennoémkocts. IlepBoe Hayano tepmoauHamuku. llpuMenenue
IIEpPBOT0 Haydaja TEPMOJMHAMUKM K H30IpoleccaM U aguabaTHOMY MpOLECCY HJealbHOro rasa.
3aBUCUMOCTh TEIIOEMKOCTH HUJIEAJIBHOTO Ta3a OT BHJIa IIpolecca.

2.2. TepMoauHaMuKa.

Ob6parumbie 1 HeoOpaTumbie mporeccel. Kpyrosoit mporecc (mukin). TersioBeie ABUTATENNd U
xononuibHble MamuHel. [{ukn Kapuao u ero KIIJ[. Bropoe Hagano tepmoaunamuku. HeszaBucumocts
KIIJ] nmukna KapHo ot mpupoabl pabouero Tena. DHTpONUSA. DHTPONUS HAEAIBHOTO TOJIKOBAHHE
BTOPOT'0 Hayajaa TEPMOJUHAMUKU.

Peanbuble raspl. Cuiabl M HOTEHUUANbHAs SHEPrUS MEXKMOJIEKYJISIPHOTO B3aUMOACHCTBHUSL.
VYpasHeHnue Ban-nep-Baanbsca. 3orepmel Ban-aep-Baainbca.

TepMonrHaMuKka MOBEPXHOCTH paszzaena AByX cpen. [loBepXHOCTHast SJHEprust U HaATSHKEHUE B
xuakoctax. CmaunBanue. JlaBneHue noj MCKpUBIEHHONW MOBEPXHOCTBIO KUAKOCTH. KanmiuispHOCTS.

®dazosble npeBpameHus. @a3oBele quarpaMMsl. Kputnueckoe COCTOSIHUE.

Knnkne kpucTamisl.

Paznen 3. DiekTpuvecTBo

Iesn - npuoOpeTeHne TEOPETUUECKUX U MPAKTUYECKUX HABBIKOB (PM3UYECKOTO UCCIIeI0BaHus,
Ha OCHOBE 3HAHUH (yHIAMEHTAIBHBIX 3aKOHOB 3JIEKTPOCTATUKU U TIOCTOSITHHOT'O TOKA.

3agaum — Hay4YUTh CTYJEHTA BJIAJIETh METOAAMHU PEILIEHUs 3a]a4 110 IJaHHOMY pa3jieny (QU3NKH.

IlepeyeHb y4eOHBIX 3JIEMEHTOB pa3jiesa:

3.1.DnekTpocraruka.

3aKkOH  COXpaHEHMsI  VIEKTPUYECKOro  3apsna.  Onekrpuueckoe moie.  OCHOBHbIE
XapaKTEPUCTUKU AIEKTPOCTATUYECKOTO TOJISI — HANPsHKEHHOCTh M MOTeHIMan. Hampspk€HHOCTh Kak
rpaJlueHT noTeHmana. Pacuér anekTpocraTuyeckux mnoyue Merogom cynepnosuuuu. [ToTok BekTopa
Hanpsbk€HHOCTU. Teopema Octporpanckoro-l'aycca st 3I€KTPOCTATHYECKOTO TOJISI B BaKyyMe.
IIpumenenne teopeMbl Octporpaackoro-I'aycca k pacu€ry mosis. DJIEKTPUUYECKOE I0JIE B BELIECTBE.
CBoOoaHBIE W CBSI3aHHBIC 3apAIbl B JTUAJNCKTPUKAX. THWIBI JUAJIEKTPUKOB. OJEKTPOHHAS U
OpUEeHTalMOHHas nossipuzanus. [lonsspuzoBanHoCTh. J(UanekTpuyeckas BOCIPUUMYUBOCTh BEIIECTBA.
DnexTpuueckoe cMenieHue. JusnexkTpruueckas TpOHUIAEMOCTh Cpefibl. Briuncienne Hanps>kEHHOCTH
noJist B ANAJIEKTpUKe. CerHeTOREKTPUKH. DIIEKTPETHI.



IIpoBogHukM B asekTpudeckoM moje. Ilose BHYTpH NpPOBOJHMKA M y €r0 IMOBEPXHOCTH.
Pacnipenenenune 3apsaoB B IPOBOJHUKE. DJIEKTPOEMKOCTh YEAUHEHHOI'O IPOBOJHMKA. B3anmHas
€MKOCTh JIByX IpOBOAHMKOB. KoHaeHcaTtopbl. DHEprus 3apspKeHHBIX IPOBOJHMKA, KOHAEHCATOpa U
CUCTEMBI IPOBOJIHUKOB. DHEPrus AJEeKTpocTaTuyeckoro nosst. O0bEMHas! IIIOTHOCTh SHEPTUH.

3.2.I1oCTOSTHHBIH 3JEKTPUIECKUH TOK.

[ToCTOSIHHBIM 3JIEKTPUYECKHMT TOK, €ro XapaKTEpUCTHUKU W YCJIOBHUS CYIIECTBOBAHUA.
Knaccudeckass 37eKTpOHHAsE TEOPHs JIEKTPONPOBOAHOCTH METAJIOB U €€ OMBITHbIE 0OOCHOBaHUSI.
BriBog 3akona Oma B guddepeHnmanbHol ¢GopMe W3 SIEKTPOHHBIX IPEACTABICHUHA. 3aKOH
Bunemana-®panma. 3akonr OMa B HHTETpaibHOM (hopMe. Pa3HOCTh MOTEHIIMATIOB, AJIEKTPOIBIKYIIAS
cuna, HampspbkeHue. 3akoHbl Kupxroda. 3axon J[xoynsa-Jlenna. DnekTpudecKuil TOK B BaKyyMe.
PaboTta BBIXOAA 3JIEKTPOHOB M3 MeTaia. TepMOdJeKTpoHHas sMmuccus. Tok B razax. Ilmazma.
DNEeKTpONPOBOJHOCTh  3JEKTPONMTOB. 3akoHbl Papanes. OIJEKTPOIU3 U €ro NpHUMEHEHHE.
Tepmoanextpuueckue sBiieHUs. KOHTaKTHAsI pa3HOCTH TOTEHIIMAJIOB.

Pa3nes 4. Marnerusm

ey - npuoOpeTeHre TEOPETUUECKUX U IPAKTUYECKUX HAaBBIKOB (DU3MUYECKOT0O HCCIeI0BaHNU,
Ha OCHOBE 3HaHM (HyHJAMEHTAIBHBIX 3aKOHOB AJIEKTPOMAarHeTH3Ma.

3ajgaum — Hay4uTh CTYJEHTA BJIaJIeTh METOJIaMH PELICHHs 3a/1a4 [0 JJAHHOMY pa3fieny (PU3MKH.

Ilepedyenb y4eOHBIX 2JIeMEHTOB pa3jeJia:

4.1.371eKTpOMarHeTusM.

MaruutHoe nosie. MarautHas uHaAyKuus. 3akoH AMiepa. MarautHoe nosie Toka. 3akoH buo-
Capapa-Jlannaca 1 ero npuMeHeHHUE K pPacYETY MarHUTHOTO 1oJisl. MarHUTHOE MOJI€ NPSIMOJIMHEHHOTO
IIPOBOJIHMKA C TOKOM. MarHuTrHoe moje KpyroBOoro TOKa. MarHWTHBII MOMEHT BHUTKAa C TOKOM.
BuxpeBoil Xapakrep MarHUTHOIO MOJis. 3aKOH IOJHOIO TOKa (LMPKYJSALMS BEKTOpa MarHUTHOMN
MHAYKIMH) U115 MAarHUTHOTO TOJISl B BaKyyM€ U €ro IpUMEHEHUE K pacuéTy MarHUTHOI'O I0JIsl TOpOUia
U JUIMHHOTO cosieHouzaa. JlelicTBME MarHMTHOIO 1O Ha JBWKymwuics 3apsa. Cuina Jlopenna.
JIBr>KeHUe 3apsKEHHBIX YacTULl B MarHUTHOM Mose. [IpuHIum nedcTBUS NUKIMYECKUX YCKOPUTENen
3apspkeHHbIX yacTull. Oddext Xomna. MI/I-renepatop. KoHTyp ¢ TOKOM B MarHuTHOM IOJIE.
Maruutssiii notok. Teopema Octporpanckoro-I'aycca. PaboTta nepemenienust npoBOJHUKA U KOHTypa
C TOKOM B MarHUTHOM IIOJIE.

MarnutHoe moje B BemecTBe. MarHMTHbBIE MOMEHTBI aTOMOB. THIIBI MarHeTHKOB.
HamarunuenHocts. MHMKpO M Makpo TOKHM. OJIEMEHTAapHas TEOpHs Jua- W IapaMarHeTusma.
MaruuTtHas BOCIPUMMYKBOCTh BEILECTBA U €€ 3aBUCUMOCTb OT TEMIIEpaTyphl. 3aKOH IOJIHOTO TOKa
JUIsL MAarHUTHOTO TI0JI B BewiecTBe. HampsykeHHOCTh MarHUTHOIO 10JIA. MarHuTHas NpOHULIAEMOCTh
cpenbl. @eppomardetuku. OnbiTel CrosneroBa. KpuBas HamarHuuuBaHus. MarHuTHBIN THCTEpE3HC.
Touka Kropu. Jfomensl. CriuHOBas npuposaa ¢peppoMarseTusma.

4.2. DNeKTpOMarHuTHas! HHIYKINS U TIEPEMEHHBIN TOK.

SIBneHue HSIeKTpoMarHUTHOW uHAYKUuM (ombiThl Papanes). [lpaBuno Jlenma. 3akon
JJIEKTPOMArHUTHOM HMHIYKIMM M €ro BbIBOJ W3 3aKOHAa COXpPAaHEHHs JHepruu. SBieHue
CaMOMHIYKIMHU. MHIyKTUBHOCTb. TOKM NpH 3aMbIKAaHUU W Pa3sMbIKaHWM LIENH. SIBlIeHWE B3aUMHOMN
UHAYKIMHU. B3anMHas WMHIYKTUBHOCTb. OHEpPIrHsl CUCTEMbl IPOBOJHUKOB € TOKOM. OObEMHas
IJIOTHOCTb SHEPTMM MArHUTHOTO 1ouis. Llenu nepeMeHHoro Tokxa.

OcHoBBI TeoprH MakcBea A 3J1eKTPOMAarHUTHOTO 1oJsl. Buxpesoe snektpryeckoe nosne. Tok
CMellleHus. Y paBHeHHs1 MakcBeia 171 3JIeKTPOMAarHUTHOTO MO B MHTETpalbHOM (hopme.

["apMoHMUecKrEe 3JIEeKTPOMAarHUTHBIE KOJiIeOaHUs U UX xapakTepucTuku. /uddepennuansuoe
ypaBHEHHME JJIEKTPOMArHUTHBIX KoJieOaHUi. DneKkTpuyeckuil KojeOaTeNbHBIH KOHTYp. ODHEprus
ANIEKTPOMAarHUTHBIX KojeOanui. JluddepenuuanbHoe ypaBHEHHE 3JIEKTPOMArHWTHBIX KojeOaHuM u
ero peumenue. JluddepeHunanbHoe ypaBHEHHE BBIHYXKJIEHHBIX KOJI€OaHMH M €ro peuieHue.
Amiuintyzaa u ¢asa BEIHYKICHHBIX KojiebaHuil. PezoHaHc.

OnexkTpoMarHuTHbIE BOJHBL. (OCHOBHBIE CBOMCTBAa JJIEKTPOMAarHUTHBIX BOJIH. BonHOBoE
ypaBHEHHE. DHEPrus AIeKTPOMarHuTHoIX BoJH. [ToTok sHepruu. Bekrop Ymoa-IloliHTuHTA.



Pa3nea 5. Ontuka. KBantoBas ¢pusuka

Lenu - npuoOpeTeHne TEOPETUUECKUX U MPAKTUYECKUX HABBIKOB (PM3UYECKOTO UCCIIeI0BaHUS,
Ha OCHOBE 3HAHUH (yHIAMEHTAIBLHBIX 3aKOHOB ONTUKU U KBAHTOBOW (DU3HKHU.

3agayu — HaAy4YUTh CTYJEHTA BJIAJICTh METOAAMHU PEILICHUs 3a1a4 10 JaHHOMY pa3jeny QU3NKU.

Ilepedyenb y4eOHBIX 2JIeMEHTOB pa3jeJia:

5.1.BonHoBast onTHKA.

Wutepdepentus cBera. KorepeHTHOCTS 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. Pacuér
MHTEp(PEPEHIIMOHHOMN KapTUHBI OT IBYX KOT€PEHTHBIX HCTOYHHUKOB. OnTHYecKast IMHA MTyTH.
WNuTtepdepenius cBeTa B TOHKUX MieHKax. IHTepepomMeTpsl.

Hudpakaus ceera. [Ipunmun [oitrenca-dpenens. Meton 300 Openens. [IpsmonunaeiiHoe
pacnpoctpanenue csera. udpakmus OpeHens Ha KPYTJIOM OTBEpCTHH U Aucke. Judpakius
Opaynrodepa Ha 0HOM 1ienu U AudpakiuroHHON peméTke. Pa3zpematonias cnocoOHOCTD
ONTUYECKUX MTPHUOOPOB.

Hudpakmnus Ha mpocTpaHcTBeHHOH peméTke. Dopmyna Bynbda-bparra. [Tpuniun
rosnorpadun. MccnenoBanue CTpyKTYpbl KpUCTAIIIOB.

Onrtuueckn HeOJHOpOAHAs cpena. Jlucnepeus cBeTta

Pacnipoctpanenue cBera B BemectBe. ONTHUECKH HEOIHOPOAHAS cpenia. Jucnepcust cBera.
O6nacTi HOpMAJILHOM U AaHOMANILHOM TUCHIEPCUU. DNEKTPOHHAs TEOPUSI TUCTIEPCUU CBETA.

[Tornomenue cBera. hdexr Jormrepa. Uznmyuenue BaBunosa-Uepenkosa.

[Tonspuszanus ceera. EctecTBeHHbIN U noJIsipu30BaHHbIN cBeT. [lonspuzanus ceera npu
oTtpaxxeHuu. 3akoH bprocrepa. [[BoiiHoe nydenpenomienue. OaHOOCHbIE KpUCcTAILIBL. [Tomsipouib u
MOJISIpU3alMOHHBIE TPU3MBIL. 3aK0H Maitoca.

5.2.KanToBas ¢usuka.

TemoBoe wu3nydenune. Uépuoe Ttemo. 3akoH Kupxroda. 3akon Credana-bompimana.
Pacnipenenenue sHepruu B cnekTpe abCOMIOTHO YEPHOTO Tena. 3aKkoH cMmenleHus Buna. KBanToBas
runore3a u gopmyna I[lnanka. Ontudeckas nupomerpus. Buemnuit Gotosddext u ero 3aKoHbI
doronbl. YpaBHeHWe OWHIITEeHHA s BHemHero Qorodddekxra. Macca u uMIyinbe (oToHA.
JaBnenue cBeta. OnbiThl JleOeneBa. KBantoBoe 1 BOIHOBOE 00bsICHEHHE AaBieHUs cBeTa. D ekt
Komnrona. J[uanektuueckoe eAMHCTBO KOPIYCKYJISIPHBIX U BOJIHOBBIX CBOMCTB AJIEKTPOMArHUTHOTO
W3IIy4EHHUS.

OnbiTHOE 00OCHOBaHME KOPIYCKYJISPHO-BOJIHOBOTO Jlyajli3Ma CBOWCTB BELIECTBA.
@®opmyna ne bpoina. CooTHolleHHEe HEONpPenen€HHOCTE KakK MPOSBICHHE KOPIYCKYISPHO-
BOJIHOBOTO JlyaJli3Ma CBOMCTB MaTEepHUH.

BonnoBas ¢ynkums u e€ craructuyeckuit cmbica. OrpaHMYEHHOCTh MEXaHUYECKOTO
netepMuHU3Ma. [IpUHIMI TPUYUHHOCTH B KBAHTOBOM MexaHuke. CTallMOHApHBIE COCTOSHUSA.
VYpasuenne Illpénunrepa nns cramuoHapHbIX cocTossHM. CBOOOAHAs wyacTHia. | yHHEIbHBIH
¢ dexr.

Yactuiia B 0IHOMEPHOM MPSIMOYTOJIBHON «ITOTEHUHUANBHOM siMe». KBaHTOBaHME SHEPTUU U
UMITYJIbCaA YaCTUIbl. ["apMOHUYECKUI OCIUILIATOP.

Paznen 6. ®u3nka aToMa, aTOMHOTI'0 A/IPa M 3JIEMEHTAPHBIX YaCTHI]

Lesn - npuoOpeTeHre TEOPETUIECKUX U MPAKTUYECKUX HABBIKOB (DU3MYECKOT0 HCCIIeI0BaHNU,
Ha OCHOBE 3HAHUI (yHJaMEHTAIBHBIX 3aKOHOB (PM3UKHU aTOMa U aTOMHOTI'O Spa.

3agaum — Hay4YUTh CTYJEHTA BJIaJIeTh METOJIaMH PELICHHs 3a/1a4 M0 JAHHOMY pa3fieny (PU3HKH.

IlepeyeHb y4eOHBIX 3JIEMEHTOB pa3jiesa:

6.1.ATom.

Crpoenue aroma. OmnbiTel Pesepdopaa. Jluneituarsie crnextpbl atomoB. [loctynarsr bopa.
Bonopononono6usie arombl. OnbiT ®@panka u ['epua.

OmnbiT ITepHa u I'epnaxa. CnuH snekTpoHa. CHIHMHOBOE KBAaHTOBOE 4HCIIO. DEpMHUOHBI U
6o3onbl. [Ipunuun Ilaynu. Pacnpenenenue 37meKTpoHOB B aToMe MO cocTosHUsAM. [lonarue 06
SHEPreTUYECKUX YPOBHAX MoJjeKkya. CrhekTpbl aroMoB U Mosekyid. [lormomieHue, CrioHTaHHOE U
BBIHYXJICHHOE u3inydeHus. [lonsaTue o nasepe.



6.2. DnemeHTHl GU3UKU TBEPAOTO Teja

®a3zoBoe MPOCTPAHCTBO. DiieMeHTapHas sueiika. [lmoTHocTh coctosaHui. [ToHsATHE O KBAHTOBOI
cratuctuke boze — OiHmTeiina. @oToHHBIH U (OHOHHBIN ra3el. Pacmpenenenue (OHOHOB IO
SHeprusM. TermmoéMKOCTh KpucTauimdecko pemeTku. CepxTekydecTb. lloHATHE O KBaHTOBOM
cratuctuke @epmu-/lupaka. Pacripenenenue 3J1eKTpOHOB POBOAVMMOCTH B METAJLIE 110 SHEPTUAM IIPU
a0CoOMIOTHOM HyJje Ttemieparypsl. OHeprus ®depmu. BausHue TemmeparTypbl Ha pacrpeneneHue
3JIEKTPOHOB. YpoBeHb depMu. BHYTpeHHSA 3HEPrus U TEINIOEMKOCTD JJIEKTPOHHOIO T'a3a B METAJLIE.
OnEeKTPOIPOBOAHOCTh METAIUIOB. CBEPXNPOBOAUMOCTh. MarHUTHBIE CBOMCTBA CBEPXIIPOBOJIHHUKA.

OHepreTuyeckue 30Hbl B KpUCTa/U1ax. Pacnpenenenye 31eKTpOHOB 110 SHEPreTUYECKUM 30HaM.
BanenTtHas 30Ha 1 30Ha NPOBOAMMOCTU. MeTabl, AUANEKTPUKU U MOITYHpoBOoIHUKH. CoOCTBEHHAs
IIPOBOJMMOCTG  IIOJIYNPOBOJHMUKOB. KBa3WyaCTUIbI — DJEKTPOHBI INPOBOAMMOCTH M JIBIPKHU.
O¢¢dextuBHas Macca 3J€KTpoHa B KpucTamwie. lIpumecHas IPOBOAUMOCTh IOJYIPOBOJHUKOB.
DONEKTPOHHBIM M ABIPOYHBINA MONTYNPOBOAHUKH. KOHTakTHBIE sABiIeHUS. KOHTaKkT 3J€KTPOHHOro M
IBIPOYHOTO  IMOJYNPOBOJAHMKA  (p-N—TIEpexoJ)) U  €ro  BOJbT-aMIIEpHAs  XapaKTEpUCTHKA.
DOTOINEKTPUYECKHUE SABICHU B IIOJIYNIPOBOAHUKAX. JIFOMUHECHEHIINS TBEPABIX TEII.

6.3. ATomHOE sA7IpO.

3apsa, pa3Mep U Macca aTOMHOro sjapa. MaccoBoe M 3apsoBoe 4ucia. MOMEHT UMITyJibca
Apa U ero MarHuTHbI MOMeHT. CocraB snpa. Hykionsl. BzaumoneicTBue HyKJIOHOB U HOHATHE O
CBOWCTBAxX M MPHUPOJIE SACPHBIX CHIL. Jle(heKT MacChl M SHEPTHUS CBSI3U SIIPaA.

3aKOHOMEPHOCTH U MPOUCXOXKAECHUE alb(a-, OeTa- W raMMa-u3JIyue€HUIl aTOMHBIX sJep.
SnepHble peakuMM M 3aKOHBI cOXpaHeHMs. Peakumst nenenus sanep. Llemnas peakuus neneHus.
Ilonatue o snepHoil sHepretuke. Peakuus cuHTe3a aroMmHbIX sjaep. IlpoGrema ympaBisieMbIx
TEPMOSIACPHBIX PEAKIUH.

6.4.OnemMeHTapHbIe YacTHUIIBI U (hru3ndecKas KapTUHA MHpa.

BewectBo u nose. Mepapxust cTpykTyp marepuu. YacTUIbl U aHTHYACTHUIIBI. DJIEMEHTapHbIE
yacTullbl. KBapku, j1enToHsl U KBaHThL. UeTblpe Tuna (yHJaMEHTAIbHBIX B3aMMOJIECHCTBHM: CHIIbHBIE,
AJIEKTPOMAarHuTHhIE, cjaabble W TpaBUTALMOHHBIE. ANpOHBI. fnpa aToMOB. ATOMBL. MOJIEKYJIBL.
MakpOoCKOIIMYECKUE COCTOSIHUS BEIECTBA: Tasbl, XUAKOCTH, IIIa3Ma, TBEpAble Tena. [lmaHeTsl.
3BE3/1b1. BemecTBo B AKCTpEMAaIbHBIX YCIOBUSIX: Oelble KapiIuKU, HEUTPOHHBIE 3BE3/Ibl, YEPHBIE JbIPHI.
lanaktuku.

5. Ouenounbie MaTepuajbl N0 TUCHUIIJIMHE
OI.ICHO‘IHBIG MaTepHuaJibl IO JUCHUTIIIMHE TPCACTABJICHBI B BUJIC (pOHI[a OLICHOYHLIX CPCACTB.

6. MaTepuajibHO-TeXHHYECKOE U Y4eOHO-MeToAuYecKoe obecneyeHue JUCIUTITUHBI

6.1 l'lepeqeﬂb yqe6H0-MeTo;mqecxoro o6ecreyeHHUs Mo AUCOHUII/IMHE

Ne | Amrop, Ha3BaHWE, MECTO H3AAHUS, U3IATEIILCTBO, IOl U3/IAHUS, KOJMIECTBO CTPAHUII, PEKUM
/1 JIOCTYTIa
®dwuszuka: MeToqudecKue yKa3aHus 110 W3y4eHUIO UCIUILTNHBI U 3aaHHsI ISl IPOBEPOUHOM
1 pabotsl / PIT'YHX; Coct.k.T.H., nouieHt I'.I". PamazanoBa —M., 2023. 34 c.
https://portfolio.rgunh.ru/pluginfile.php/369574/mod_resource/content/2/Me1%20DPu3nka%206
ak%20Wmxenepos2023.pdf
®dusnka. M3yyenne cBoOOAHBIX KojeOaHMil npyxxuHHOro mastHuka. / PI'YHX; Cocrt. k.T.H.,
5 monent I'.I'. Pamazanosa — M.,2023. 16¢.
https://portfolio.rgunh.ru/pluginfile.php/316412/mod_resource/content/3/J1a6.pa6.3%206ax%2
Outor.pdf
dusnka. I/ISyquHe BpallaTCJIbHOTO ABWXCHUA TBEPAOIO TEjlIa M OIIPEACIICHHE MOMCHTa HWHCPUHUU
3 maxosuka / PTYHX; Cocr. k.1.H., monient I'.I'. PamazanoBa — M, 2023. 20 c.
https://portfolio.rgunh.ru/pluginfile.php/316410/mod_resource/content/3/J1a6.pab.2_%206ak%
20utor.pdf



https://portfolio.rgunh.ru/pluginfile.php/369574/mod_resource/content/2/Мет%20Физика%20бак%20Инженеров2023.pdf
https://portfolio.rgunh.ru/pluginfile.php/369574/mod_resource/content/2/Мет%20Физика%20бак%20Инженеров2023.pdf
https://portfolio.rgunh.ru/pluginfile.php/316412/mod_resource/content/3/Лаб.раб.3%20бак%20итог.pdf
https://portfolio.rgunh.ru/pluginfile.php/316412/mod_resource/content/3/Лаб.раб.3%20бак%20итог.pdf
https://portfolio.rgunh.ru/pluginfile.php/316410/mod_resource/content/3/Лаб.раб.2_%20бак%20итог.pdf
https://portfolio.rgunh.ru/pluginfile.php/316410/mod_resource/content/3/Лаб.раб.2_%20бак%20итог.pdf

dusuka. Omnpenenenne otHomeHus Temoemkoctn Cp/Cv  MeTogoM  aguabaTHYECKOro
pacmmupenus. / PITYHX; Cocr. k.1.H., nouieHt I'.I". PamazanoBa — M.,2023. 16c.

4 https://portfolio.rgunh.ru/pluginfile.php/316422/mod_resource/content/3/J1a6.%20pa6.%208%
20%20%206ax%20uTor.pdf
dusuka. M3mepenne temmneparypsl Tepmonapoii / PI'YHX; Cocr. k.T.H., nouent I'.I'. PamazanoBa—
5 M., 2023.14c.
https://portfolio.rgunh.ru/pluginfile.php/316458/mod_resource/content/2/J1abopatopran%20%20padot
a%2014 6ak.pdf
@usnka. M3yyenne nenu nepemenHoro toka. / PIYHX; Cocr. k.1.H., gouent ['.I'. Pama3anoBa
6 |- M.,2023.
13c.https://portfolio.rgunh.ru/pluginfile.php/316430/mod_resource/content/3/J1a6.%20pa6.12
%20%20%20%200ax%20urtor.pdf
@usuka. Ompenenenne uHAykTHBHOCTH Karymku. / PI'YHX; Coct. k.T.H., mouent [.I.
7 Pamazanosa— M.,2023. 18c.
https://portfolio.rgunh.ru/pluginfile.php/316438/mod_resource/content/3/J1a6.pa6. 34%20 6a
k%20uror.pdf
Ouzuka. OrnpezesieHHe KOHIEHTpAIlMM pacTBOpa caxapa IO YIJy BpalleHUs IUIOCKOCTH
8 nossipu3aruu ceera. / PI'YHX; Cocr. x.1.H., gonent I'.I'. Pamazanosa — M., 2023. 17c.
https://portfolio.rgunh.ru/pluginfile.php/316447/mod_resource/content/3/J1ab.pabd._26%2006ak
%20utor.pdf
Ouszuka. OmnpeneneHne TOPU3OHTAIBHONW COCTABISIONIEH BEKTOpa MAarHUTHOW HWHAYKIUU
g |MArHMTHOrO nous 3emiu. / PT'YHX; Cocr. k.1.H., nouent I'.I". Pama3zanosa — M.,2023. 15c.
https://portfolio.rgunh.ru/pluginfile.php/316439/mod resource/content/3/J1a6.%20pa6.%2033
%20%20%2006ak.pdf
®dusuka. OnpeneneHne 0CBEIICHHOCTH MIOBEPXHOCTH C IMTOMOIIBIO CEJICHOBOTO (POTOAIEMEHTA.
10 /PT'YHX; Cocr. k.T.H., nouent I'.I'. Pamazanosa — M., 2023. 15c.
https://portfolio.rgunh.ru/pluginfile.php/316448/mod resource/content/3/J1a6.%20%20pa6.%20
35%200ax%20utor.pdf
®dusnka. ['pagynpoBka MOHOXpOMAaTopa W ONpejAeieHre UIMH BOJH criekTpa rasa. /PI'YHX;
1 Cocr. k.T.H., gouenTt ['.I". Pamazanosa — M.,2023. 18c.
https://portfolio.rgunh.ru/pluginfile.php/316453/mod_resource/content/3/J1a6.pa.29%2006ax%2
0%?20uTtor.pdf
®dusnka. OnpeneneHure kKodpuureHTa BsI3KocTH xuakoctu meronom Crokca. /PI'VHX; Cocr.
1p |KTH., OUEHT I''T. PamazanoBa — M.,2023. 16c¢.
https://portfolio.rgunh.ru/pluginfile.php/316411/mod_resource/content/3/JIP6meronCrokca 0Oa
k.pdf
6.2 IlepeyeHb y4eOHBIX M3AaAHNI, HEOOXOAUMBIX VIS OCBOCHUS TUCIHUIIJIMHBI
[TeuaTnpie yueOHbIC H3AaHUS B OMOIMOTEYHOM (POHTIE
KoauuectBo
Ne ABTOp, Ha3BaHHE, MECTO U3JIaHUS, U31ATEIbCTBO, TOJ U3/IaHUS, KOJTUIECTBO
o J—— 9K3EMILISIPOB B
ononuoTexe
1 ®dusuka: 500 ocHOBHBIX 3ak0HOB U Gopmyin / T.M.Tpopumona. - 3-e uzm.,crep. - M.: )
" | Beicm.ik., 2001. - 63c.
2 ®dusuka UIS CTPOUTENBHBIX M apXHUTEKTYPHBIX BY30B : yde0.mocobue sl By30B / 5
" | O.K.Koctko. - Poctos H/]] : ®enukc, 2004. - 508c.
Ddusuka: nporpaMma,MCeToOA.YKa3aHust W KOHTPOJIbHBIC 3adaHusd JId BY30B /
3. |B.®.JImurpuesa,B.A.Ps6oB,B.M.I'nagckoii. - 4-e wu3n.,nepepab.u jgom. - M. 3
Bricur.mk., 2007. - 126¢.
DNeKTpOHHBIE yueOHbIEe U3JITaHUS B 2JIEKTPOHHO-O0nOnmoTeuHbIx cuctemax (9bC):
Ne | ABtop, Ha3BaHUE, MECTO U3/IaHUS, TOJ U3TaHUS, Cebiika Ha yueGHoe u3atie B I5C
n/n KOJINYECTBO CTPAHHIL

OcHoBHAaA



https://portfolio.rgunh.ru/pluginfile.php/316422/mod_resource/content/3/Лаб.%20раб.%208%20%20%20бак%20итог.pdf
https://portfolio.rgunh.ru/pluginfile.php/316422/mod_resource/content/3/Лаб.%20раб.%208%20%20%20бак%20итог.pdf
https://portfolio.rgunh.ru/pluginfile.php/316458/mod_resource/content/2/Лабораторная%20%20работа%2014_бак.pdf
https://portfolio.rgunh.ru/pluginfile.php/316458/mod_resource/content/2/Лабораторная%20%20работа%2014_бак.pdf
https://portfolio.rgunh.ru/pluginfile.php/316430/mod_resource/content/3/Лаб.%20раб.12%20%20%20%20бак%20итог.pdf
https://portfolio.rgunh.ru/pluginfile.php/316430/mod_resource/content/3/Лаб.%20раб.12%20%20%20%20бак%20итог.pdf
https://portfolio.rgunh.ru/pluginfile.php/316438/mod_resource/content/3/Лаб.раб._34%20_бак%20итог.pdf
https://portfolio.rgunh.ru/pluginfile.php/316438/mod_resource/content/3/Лаб.раб._34%20_бак%20итог.pdf
https://portfolio.rgunh.ru/pluginfile.php/316447/mod_resource/content/3/Лаб.раб._26%20бак%20итог.pdf
https://portfolio.rgunh.ru/pluginfile.php/316447/mod_resource/content/3/Лаб.раб._26%20бак%20итог.pdf
https://portfolio.rgunh.ru/pluginfile.php/316439/mod_resource/content/3/Лаб.%20раб.%2033%20%20%20бак.pdf
https://portfolio.rgunh.ru/pluginfile.php/316439/mod_resource/content/3/Лаб.%20раб.%2033%20%20%20бак.pdf
https://portfolio.rgunh.ru/pluginfile.php/316448/mod_resource/content/3/Лаб.%20%20раб.%2035%20бак%20итог.pdf
https://portfolio.rgunh.ru/pluginfile.php/316448/mod_resource/content/3/Лаб.%20%20раб.%2035%20бак%20итог.pdf
https://portfolio.rgunh.ru/pluginfile.php/316453/mod_resource/content/3/Лаб.ра.29%20бак%20%20итог.pdf
https://portfolio.rgunh.ru/pluginfile.php/316453/mod_resource/content/3/Лаб.ра.29%20бак%20%20итог.pdf
https://portfolio.rgunh.ru/pluginfile.php/316411/mod_resource/content/3/ЛР6методСтокса_бак.pdf
https://portfolio.rgunh.ru/pluginfile.php/316411/mod_resource/content/3/ЛР6методСтокса_бак.pdf

I'padosckuii, P.M. Kypc ¢usuku: ydebHoe
nocobue st By30B / P.M. I'pabGoBckmii. — 13-e
m3a., crep. —Cankr-IletepOypr: Jlanp, 2022. —

https://e.lanbook.com/book/184052

608 c. —ISBN 978-5-8114-9073-8. — Tekcrt:
AJICKTPOHHBIN //JIaHb: AJIEKTPOHHO-
OnOIMOTEYHAS CUCTEMA.
CagenbeB, M.B. CO0pHUK BOIIPOCOB M 3a/1ay 10
obmieii usuke: ydeOHOE mocobOue i BY30B /
WN.B. CaBenneB. — 10-e m3m., crep. — CaHKT- )
2 Ietepbypr: Jlam, 2022, — 292 c. —II)SBN 978-5- https://e.lanbook.com/book/187820
8114-9199-5. — Tekcr : anekTpoHHbIN // JlaHb :
AJIEKTPOHHO-OMOJIMOTEYHAs CUCTEMaA
JlomonauTenpHas
AxcenoBa, E.H. O6mas ¢pu3uka. Mexanwka (TIaBblI
1 Kypea): yueba. nocod. [eKTpoHHBIi pecype] / http://e.lanbook.com/book/103056
E.H. Akcenosa. — 2-e u3n., ucnp. — CaHKT-
[lerepOypr: Jlans, 2018. — 128 c.
Axkcenona, E.H. O6mas ¢usuka. Konebanus u
2 BOMHEI(IABEL KXPca)' y4ebit. 10cob. http://e.lanbook.com/book/103055
[DnexTponnsblil pecypc] / E.H. Akcenosa. — 2-¢
u3n., uctp. — Cankr-IlerepOypr: Jlans, 2018. —72 c.
AxkcenoBa, E.H. O6mas ¢puzuka. TepmonnHamuka u
MOJIeKyJIsipHas (pu3uka(TiaaBel Kypcea): yueOH. moco0.
3 DHGK}TIPOI;IHBH%) pecyp(c] /E‘H?’pAngIZOBa‘ e http://e.lanbook.com/book/103058
u3n., uctp. — Cankr-IlerepOypr: Jlans, 2018. —72 c.
Axkcenona, E.H. O6mas ¢pusnka. DIeKTpUIECTBO U
MarfeTusM (TIaBbI Kypca): y4eOH. moco0.
4 | [DnextponHslii pecypc] / E.H. Akcenosa. — 2-¢ http://e.lanbook.com/book/103059
u3a., uctp. — Cankr-IlerepOypr: Jlans, 2018. — 112
C.
AxcenoBa, E.H. Obmias ¢pusuka. Onrrka(riaBsl
5 |OP ca): yueOn. n1ocob. [SnexTpomHIii pecype]/ https://e.lanbook.com/book/103057
E.H. AkceHoBa. — 2-e u3., uctp. — CaHKT-
[etepOypr: Jlans, 2018. —76 c.
6.3 IlepedeHbIIEKTPOHHBIX00Pa30BaTEJIbLHBIXPECYPCOB
Ne DyekTPOHHBII o0pa3oBaTebublii | Jloctyn B DOP (ceth UHTepHeET, JIOKAJIBLHAS CETh,
n/n pecypc aBTOPU30BAHHBI/CBOOOHBII 10CTYN
[ukn Bupeoseknuii o GusnKe
1 | ®usnyeckast KapTUHA MHUpa https://videouroki.net/blog/vidieourok-fizichieskaia-kartina-
mira.html
2 | Ilpumenenue mepBoro  Havana | https://videouroki.net/blog/vidieourok-po-fizikie-
TEPMOIMHAMHKH K H30MPOIIECCaM primienieniie-piervogho-nachala-tiermodinamiki-k-
izoprotsiessam
3 | PagmoaktuBHOCTE. MOmenu atomoB | https://videouroki.net/blog/vidieourok-po-fizikie-
radioaktivnost-modieli-atomov
4 | Noctmxenust Poccun B mokopenun | https://videouroki.net/blog/dostizhieniia-rossii-v-pokorienii-
KOCMOcCa kosmosa
5 | OcHOBHEIE dopmyisr | https://videouroki.net/blog/videourok-osnovnye-formuly-i-
U METOINYECKHE peKOMeHaIH metodicheskie-rekomendatsii-po-resheniyu-zadach-na-osnovy-
[0 peLICHHI0  3ajad  Ha ocHopbl | (ermodinamiki

TCPMOJUHAMUKHN



https://e.lanbook.com/book/184052
https://e.lanbook.com/book/187820
http://e.lanbook.com/book/103056
http://e.lanbook.com/book/103055
http://e.lanbook.com/book/103058
http://e.lanbook.com/book/103059
https://e.lanbook.com/book/103057
https://videouroki.net/blog/vidieourok-fizichieskaia-kartina-mira.html
https://videouroki.net/blog/vidieourok-fizichieskaia-kartina-mira.html
https://videouroki.net/blog/vidieourok-po-fizikie-primienieniie-piervogho-nachala-tiermodinamiki-k-izoprotsiessam
https://videouroki.net/blog/vidieourok-po-fizikie-primienieniie-piervogho-nachala-tiermodinamiki-k-izoprotsiessam
https://videouroki.net/blog/vidieourok-po-fizikie-primienieniie-piervogho-nachala-tiermodinamiki-k-izoprotsiessam
https://videouroki.net/blog/vidieourok-po-fizikie-radioaktivnost-modieli-atomov
https://videouroki.net/blog/vidieourok-po-fizikie-radioaktivnost-modieli-atomov
https://videouroki.net/blog/dostizhieniia-rossii-v-pokorienii-kosmosa
https://videouroki.net/blog/dostizhieniia-rossii-v-pokorienii-kosmosa
https://videouroki.net/blog/videourok-osnovnye-formuly-i-metodicheskie-rekomendatsii-po-resheniyu-zadach-na-osnovy-termodinamiki
https://videouroki.net/blog/videourok-osnovnye-formuly-i-metodicheskie-rekomendatsii-po-resheniyu-zadach-na-osnovy-termodinamiki
https://videouroki.net/blog/videourok-osnovnye-formuly-i-metodicheskie-rekomendatsii-po-resheniyu-zadach-na-osnovy-termodinamiki

6 | Crpoenue ATOMHOT'O sapa. | https://videouroki.net/blog/stroenie-atomnogo-yadra-
SAnepHble cuIbl yadernye-sily.html

7 | Ckopocts mpu mpsimosimHeitHoM | https://videouroki.net/blog/skorost-pri-pryamolineynom-
PaBHOYCKOPEHHOM JIBMKEHHH Tena | favnouskorennom-dvizhenii-tela

8 | ®usnveckue BenuuuHbl. | https://videouroki.net/blog/fizicheskie-velichiny-izmerenie-
Usmepenne dusuueckux semuunn. | fizicheskikh-velichin-tochnost-i-pogreshnost-izmereniy
TouHOCTH U MOrpCIIHOCThb
U3MEPEHUI

9 | CeobOoxHBIE U BeIHYXIeHHbIe | https://videouroki.net/blog/svobodnye-i-vynuzhdennye-
KONIeOaHNs kolebaniya

10 | Kunervika v IMHAMHKA MaTepHATBHON http://botaniks.ru/videourokfizikal.

TOYKH

11 | OcHoBHOe  ypaBHeHwe jmHamMuku | http://botaniks.ru/videourokfizikall
BpAILIATENILHOTO JIBUKEHHS

12 | I'mpocrariika ¥ a3poCTaTvKa http://botaniks.ru/videourokfizikal7

13 | CrempanbHast Teopyst oTHocuTenbHOCTH | http://botaniks.ru/videourokfizikal4

14 | Vimmysee m HEprst B persttuBCTCKON | http://botaniks.ru/videourokfizikal6
MEXaHHKe

6.4 CoBpeMeHHbIe npodeccHoHATbHBIE 6a3bl JAHHBIX, HH(POPMALIMOHHBIE CIIPABOYHbIE CHCTEMBI
U JIMIIEH3HOHHOE MPOrpaMMHoOe ofecrnedeHmne

CoBpeMeHHbIE NPO(ecCHOHATBHBIE 0a3bl JTAHHBIX

1. loroBop o mojkiro4YeHnr K HarpoHabHOW AJIEKTPOHHOW OMOIMOTEKE U MPEIOCTaBICHUU
nocrymna Kk oobekTaM HammonanbHO# 3mektponHoit 6ubmmotexku Nel(01/HOB/0502-mm ot 26.02.2020 5
JIET C MPOJIOHTAIUEH

2. Cornamenue o OGecruratHoM TectoBoM jaoctymne kK Polpred.com. O630p CMU 27.04.2016

0eCcCpovHO

3. Cornamenue o OGecruratHoM TectoBoM noctyne kK Polpred.com. O630p CMU 02.03.2020
O6eccpouHo

4. UndpopmanmonHo-cnpaBounas cucrema «lapant» — URL:  https://www.garant.ru/

NudopmannonHo-cnpaBoyHast cucrema Jlunensnonusiid qorosop Ne 261709/0I1-2 ot 25.06.2021

5. «Koncynprant Ilmoc». — URL: http://www.consultant.ru/ cBo60gHBIN JOCTYTI

6. DrnexkrpoHHO-OMONMMOTeuHast — cuctema  AgriLibhttp:/ebs.rgunh.ru/  (cBHEETENBHCTBO O
rocyaapcTBeHHOM peructpanuu 6a3sl anHbix Ne2014620472 ot 21.03.2014).

7. @enepanbHbll  LEHTp  WH(pOpPMAIMOHHO-00Opa3zoBaTelabHbIX  pecypcoB. —  URL:
http://fcior.edu.ru/ cBoGoaHBIN TOCTYIT

8. MexnayHaponHas HH(MOpMaIMOHHAsE CHCTEMa TI0 CelIbCKOXO3SHCTBEHHBIM HayKaM |
texnojnorusm . — URL: https://agris.fao.org/agris-search/index.do cBoGoHbI# qOCTYTI

9. Undopmanmonnas cucremMa «EnnHOe OKHO jJocTyma K 0oOpa3oBaTelbHBIM pecypcam». —
URL.: http://window.edu.ru/cBo6oHblii g0CTyII

JocTtyn K 3J1eKTPOHHOH HH(MOPMALHMOHHO-00pPa30BaTeJbHON cpene, HHPOPMALMOHHO-
TeJIeKOMMYHUKAIMOHHOM ceTH « AHTEpHET»

1. Cucrema aucraHuumoHHoro oOydenuss Moodlewww.portfolio.rgunh.ru  (cBoGomHO
pacmpocTpaHseMoe)

2. [MpaBo wucnonb3oBanust mnporpamm jaiast  OBM  MirapolisHCM B cocrase
(GyHKIIMOHATBHBIX OJIOKOB U Monynei: BupTyanpHas koMHaTa.

3. NHHOBanMoOHHAs cHCTEMa TECTHPOBAHUS — MPOTPaMMHOE oOecTieueHne Ha tuiatdopme
1C (Jorosop Ne K/06/03 ot 13.06.2017). BeccpouHsrii.

4. OGOpa3zoBaTenbHbII HHTEPHET — TMOpTad POCCHICKOro TOCYIapCTBEHHOIO arpapHoro

3a0YHOT0 YHHBEpPCHTETa (CBHIETEIBCTBO O PETMCTPAllMU CPEJCTBA MacCOBBIX HMH(popmaiuu I No
®C77-51402 ot 19.10.2012).
JInueH3MoHHOE U CBOOOHO PACTIPOCTPAHsIeMOe MPOrpaMMHOe odecrieyeHne


https://videouroki.net/blog/stroenie-atomnogo-yadra-yadernye-sily.html
https://videouroki.net/blog/stroenie-atomnogo-yadra-yadernye-sily.html
https://videouroki.net/blog/skorost-pri-pryamolineynom-ravnouskorennom-dvizhenii-tela
https://videouroki.net/blog/skorost-pri-pryamolineynom-ravnouskorennom-dvizhenii-tela
https://videouroki.net/blog/fizicheskie-velichiny-izmerenie-fizicheskikh-velichin-tochnost-i-pogreshnost-izmereniy
https://videouroki.net/blog/fizicheskie-velichiny-izmerenie-fizicheskikh-velichin-tochnost-i-pogreshnost-izmereniy
https://videouroki.net/blog/svobodnye-i-vynuzhdennye-kolebaniya
https://videouroki.net/blog/svobodnye-i-vynuzhdennye-kolebaniya
http://botaniks.ru/videourokfizika1.
http://botaniks.ru/videourokfizika11
http://botaniks.ru/videourokfizika17
http://botaniks.ru/videourokfizika14
http://botaniks.ru/videourokfizika16
https://www.garant.ru/
http://www.consultant.ru/
http://ebs.rgunh.ru/
http://fcior.edu.ru/
https://agris.fao.org/agris-search/index.do
http://window.edu.ru/
http://www.portfolio.rgunh.ru/

1. OpenOffice — cBoOOAHBII MakeT OQUCHBIX TPUIOKEHUH (CBOOOIHO PACIIPOCTPAHIEMOE)

2. linuxmint.com https:/linuxmint.com/ (cBoO0OIHO pacpocTpaHseMOe)

3. DnekTpoHHO-OmOMMoTeunass  cuctema  Agrilibhttp://ebs.rgunh.ru/  (cBHIeTenscTBO O
rocyaapcTBeHHOW peructpanuu 0a3el  maHHbBIX Ne2014620472 ot 21.03.2014) coOCTBEHHOCTh
YHUBEPCUTETA.

4. Opunmanpaas crpanuna PI'BOY BO «Poccuiickuii rocyaapcTBEHHBI YHUBEPCHUTET
HapoaHoro xo3siictBa umenu B.W. Bepranckoro» https://vk.com/rgunh (cBoOOHO pacmpocTpaHsieMoe)

5. AnTtuBHpycHOe mporpammHoe obecneucane Dr. WEB  DesktopSecuritySuite
(Cy6muuensuonnsiii joroBop Ne 13740 Ha mepenady HEHCKIIOYMTENBHBIX MPAaB HAa MPOTPAMMBI JUIS
OBM ot 01.07.2021).

6.5 IlepeyeHn yueOHBIX ayIMTOPHii, 000PYT10BAHUS H TEXHHYECKHX CPeCTB 00y4eHHs

VYueOHas ayauTopus UL TMPOBEACHUS JEKIMOHHBIX 3aHsATHH | 143900, MockoBckas obmacTs, T. bamammxa, yi.
(motounas). Crenuanm3upoBaHHas MeOenb, qocka Memnosas, | FOmmyca @yumka 1.1, xka6. 203

NIepCOHAJILHBI KOMITBIOTEP B COOpPKE C BBIXOJOM B MHTEpHET, | [Inomans momemenus 75,7 KB. M.

MIPOEKTOP, PKpaH HACTCHHBIH. Ne o TexHn4eckoi MHBeHTapu3anuu 213, stax 2

VYueOHass aymuTopws [UIA 3aHATHH JIeKOIHOHHOTO Tuma, | 143900, MockoBckas obnacTp, T. barammxa, yi.
CEeMHMHApCKOr0 THUMa (CeMHHaphl, MpakTuueckue 3assTus, | lOnnyca @yunka n.1, kabd. 208

NPaKTUKYMBI, J1a0OpaTopHble pPaboThl, KOJUIOKBHYMBI), i | [Inomans nomemenus 73,8 kB. M.

MPOBEJICHUSI TPYIIOBBIX KOHCYJbTAllMd M HMHAMBUAYaJbHOW | Ne 110 TeXHUUECKOI HHBEHTapu3auuu 224, stax 2
paboThI O0YYABIINXCSA C TIEIArOTHYCCKUMUPAOOTHUKAMU, IS
MIPOBEACHUS TEKyIIET0 KOHTPONS H MPOMEKYTOYHOU
aTTEeCTaIlHH.

Criermanu3upoBanHas Me0Oeib, Jocka MenoBast. JlabopaTopHsie
ycraHoBku:  «l3yueHme  menmm — MEPEMEHHOTO  TOKay;
«OnpeneneHue TOPU3OHTAIBHOM cocTaBifOLIIEH  BekTopa
WHIYKUMK ~ MarHuTHOro mois  3emun»;  «OnpexeneHue
OTHOIICHHUS TEIUIOEMKOCTEH Cp/Cv BO3/yXa
METO/1.aJ1abaTHYECKOTO pacuIupeHus»; «H3y4enue
BpamaTeIbHOTO IBIDKCHUS TBEPIOTO Tella W OmpeiclicHHe
MOMEHTa WHEPUUH MaxoBuKa»;, «l3ydeHne CBOOOIHBIX
KoJIeOaHu’ MIPYKUHHOTO MasiTHAKa, «3mepenue
TeMIepaTypbl TepMomapoit»; «OmnpeaeneHne HHIYKTHUBHOCTH
KaTymkm»; «OrmpeaeseHre KOHLIEHTpALUH caxapa M0 Yriy
BpalleHHss  IUIOCKOCTH  nojspuzamun»;  «OnpezeneHue
OCBEIIEHHOCTH  IOBEPXHOCTH C TOMOIIBIO  CEJIEHOBOTO
(boTosieMeHTa; «I'pagynpoBka MOHOXpOMaropa u
OTIpe/IeIICHUE JUTHH BOJH CIICKTpa ra3a

IMomemenne st camoctosTeNnbHON paboThl. [lepconanbubie | 143907, MockoBckas o6macTb, r. banammxa, yi.
KOMIIBIOTEPHI B COOPKE C BBIXOJIOM B HHTEPHET. nrocce DHTY3HACTOB, . 50, YMTaNBHBIN 31
ITnomans nomenienus 497,4 kB. M.

Ne o TexHMYecko# nHBeHTapm3anuu 177, stax 1

ITomernienne TS CaMOCTOSITEIILHOM paboTsl. | 143900, MockoBckast o0iacTh, . banammxa, yi.
Crierpanu3upoBanHas MeOeb, epCoHaNbHbIe KOMIbIOTEpH! B | FOmuyca @yunka 1.1, kabd. 320
cOOpKe ¢ BBIXOZOM B HHTCPHET. ITnomane nomemnieHusa 49,7 kB. M.

Ne o TexHMYeckoit nHBeHTapu3auu 313, stax 3

VueOHas ayauTOpHs Ul y4eOHBIX 3aHATHH oOyuarommxcs u3 | 143907, MockoBckas oGnacth, I. Banammxa, yiI.
qucjiia UHBAJIUAOB U JIUIL C OB3 CHeI_II/IaHI/IBI/IpOBaHHaSI Me6eﬂB. rocce 3HTy3I/IaCTOB, . 50, Ka6. 105
ABTOMATH3UpOBaHHOE pabodyee MECTO Ui WHBAIUIOB- [Lnomaap moMemeHus 52,8 KB. M.

KOJIICOYHHKOB ¢ KOPPEKIIMOHHON TEXHHKOHW M MHIYKIMOHHOM | No o TexHMUecKoil unBenTapusatun 116, sta 1
cucremoii OnCuc 290; ABTOMaTH3MpOBaHHOE pabouee MecTo
Ui cIa0OBHIAIIMX W HE3PSIYUX  IOJb3oBaTeled  Cco
CTaIMOHAPHBIM BHIeoyBenuunTeaeMInCuc 29 ON;
ABTOMaTH3UPOBaHHOE pabodee MeCTO IS CIAOOBUISAIINX H
HE3PSTINX M0JIB30BaTEIEH [¢ [IOPTATUBHBIM
pupeoyBeanuurenemMOnaCuc 207 CF; ABTOMaTH3MpOBAaHHOE
pabouee MecTO Il CIa00BHISIINX U HE3PSYUX II0Ib30BaTEIEH
¢ umraromedt wmammHOM OnCuc 207 CN;AnmapaTHBbIi
KOMIUIEKC ¢ (YHKOUMEH BHUICOYBSIMYCHUS W UTCHHSA JUIA
CITa0OBHIAIINX U HE3psuuX monb3oBareneit JnCuc 207 OS.
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MUHUCTEPCTBA CEJILCKOI'O XO35MICTBA POCCUNCKOI ®EJEPALINN
«POCCUMCKHNU T'OCYJAPCTBEHHBIN YHUBEPCUTET HAPOJHOI'O XO35IlICTBA
HUMEHH B.A. BEPHAJICKOI' O»
(YuuBepcuter BepHajackoro)

Kadenpa undpoBbix cucteM U MHKEHEPHBIX TEXHOIOTUH

@DoH/1 OLIEHOYHBIX CPECTB ISl IPOBEAeHNs TEKYIEro KOHTPOJISA U POMeKYTOYHOI
arrecTaluu 00y4alommXxcs 1o AuCuuIlInHe

dusuka
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1. Onucanue nokasartejeil M KpUTeprueB OLIEHUBAHUS MJIAHUPYEMBbIX Pe3yJabTAaTOB 00y4eHHs M0 Y4eOHOil TUCIUIIIHHE

Komnerenuus HaumeHoBaHue
YpoBeHb 0CBOEHMSI IlnanupyemMblie pe3yabTaTbl 00y4eHUs
OLICHOYHOI'0 CpeACTBa
OIIK-1. CmocobeHn  pemaTh 3Haer: Oruer 1o 71a6. pabote
TUIIOBBIE 3a1a4Yn OCHOBHBIC 3aKOHBI MaTCMAaTUYCCKUX, CO6CCCI[OB3HI/IC
1o eCCHOHATBHOM €CTeCTBEHHOHAyYHBIX W oOmenpodeccuonaibubix | Tect
NESITETBHOCTH Ha OCHOBE JUCLUIUINH, HGO6)§OI[I/IMLIX i pemenus 3anad B | KonrposeHas pabora
OCHOBHBIX 3aKOHOB PO ECCHOHATTEHOMN NeITeTLHOCTH Pedepar
Ymeer:
MaTeMaTHYECKUX u N
IMoporoBwiii IIPUMEHSTh €CTECTBCHHOHAYYHbIE u
CCTCCTBCHHBIX HayK ¢ (Y10BJ1€TBOPUTEJILHO) | OOLICHMHXECHEPHBIE 3HAHUS, METOJIBI
[PUMCHCHIEM MaTeMaTHYecKOro aHaiu3a M MOJEIUPOBAHUS B
MH(POPMALMOHHO- mpodecCHOHANBHON AEATENTLHOCTH
KOMMYHHUKAaIlMOHHBIX Baapeer: HaBBIKaMHU NIPUMEHEHUS
TEXHOJIOTHIA. €CTECTBEHHOHAYYHBIX U OOLIEMH)KEHEPHBIX 3HAHUH,
METOIOB MaTeMaTHYECKOTO aHamm3a "
MOJICJINPOBaHMA B IPO(ECCHOHATIBHOM JeSITENbHOCTH
3Haert TBepao: Ortyer mo 1a6. pabore
OCHOBHBIC 3aKOHBI matemaTudeckux, | CobecenoBanue
€CTECTBEHHOHAYYHBIX M  OOIIENPO(eCCHOHANIBHBIX | TecT
JUCIUIUINHE, HEOOXOIMMBIX Uil penieHust 3anad B | KOHTposbHas pabota
npo(heCCHOHATEHOMN JIEATENBLHOCTH Pedepar
Ymeer yBepeHHo:
I[poaBuHyTHI MPUMEHSITh €CTECTBCHHOHAYYHbIE u
(xopo1o) OOIICHHKEHEPHBIC 3HAHUS, METO/IbI
MaTeMaTHYECKOTO aHali3a ¥ MOJCIMPOBaHUs B
npodecCHOHANBHON AEATETLHOCTH
Baageer yBepeHHO: HaBbIKaMM  NPUMEHEHUA
€CTCCTBCHHOHAYYHBIX N O6IlIeI/IH)KeHepHBIX 3HaHHI7[,
METOZOB MaTeMaTHYECKOTro aHamM3a u
MOJICJINPOBaHMS B IPOECCHOHATIBHOM A TENbHOCTH
Hmeer chopmupoBaBiieecss cucremarudeckne | Orger mo jgab. pabote
3HAHUSA: CobecenoBanne
N OCHOBHBIE 3aKOHBI MaTeMaTH4YecKux, | Tect
Bbicokuii
(oTmano) €CTECTBEHHOHAYYHbIX U oOmienpodeccroHanbHbix | KonTposibHas padora

TUCITUTIINH, HEOOXOMMMBIX JUIsI PEIICHHs 3a1ad B
rpoeccuoHaTbHON AEeITETbHOCTH

Hmeer copmupoBaBiieecsi cHCTEMaTHYeCKOe

Pedepar
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yMeHHe:

IIPUMEHATH €CTECTBEHHOHAYYHBIC u
0OIIenHKEHEePHBIC 3HAHUS, METO/IbI
MaTEMaTHYECKOTO aHAIM3a U MOJIEIUPOBAHUSA B
podeCCUOHATBHON IEATETLHOCTH

IMoka3zan cdopmMupoBaBuieecss cUCTEMATHYECKOE

BJIAJICHHE: HaBBIKAMHU IIPUMCHCHUSA
€CTCCTBCHHOHAYUYHBIX H 06HICI/IH)KCHCpHI)IX 3HaHPII>i,
MCTOJ0B MaATEMaTHYICCKOI'O aHajiu3a n

MOJIETTUPOBaHM B MPO(EeCCHOHATHHON NEATEIbHOCTH

OIIK-3. Cmnocoben B cdepe
cBOCH npodecCHOHATbHOM
JeSTEIbHOCTH MIPOBOJTUTH
U3MEPECHUS W HAOJIOJCHMS,
oOpabaThiBaTh W TPEICTABIATH
IKCIIEPUMCHTAJIbHBIC JTaHHBIC U
pe3yJIbTaThl UCTIBITAHUN.

3naer:

- METOJBI MPOBEJACHHUS MU3MEPCHUN U HAOIIOJCHUN B
cdepe mpodecCHOHANBHOM NeSTeNbHOCTH;

- cmocoObl  00paboTKM W TPEeACTaBICHUS
OKCIICPUMCHTAJIbHBIX JaHHBIX u PE3YIbTATOB
HCIIBITaHU.

Ymeer:

- TPOBOAMTH HM3MEPEHUS M HaOmMoJeHUs B cdepe

Otuer 1o 1ab. padote
CobecenoBanue

IHoporoewiii N

poecCUOHATIBHON IEeATEIIHOCTH;
(Y10BJIE€TBOPHUTEIHHO)
- 00pabaThIBaTh " MIPEICTABIATh
OKCIICPUMCHTAIBHBIC  JIaHHBIE U Pe3yJIbTaThl
HUCTIBITAHU I
Bnaneer: HaBbIKAMU TIPOBEJCHUS HW3MEPEHUH W
HaOJIIOICHUH, 00paboTKun u MpeICTaBICHUS
JKCIIEPUMEHTAIBHBIX  JIAHHBIX W PE3YJIbTaTOB
UCTIBITAHU T B chepe npodecCHOHATEHON
JIeSITENIBHOCTH
3Haert TBepao: Oruer 1o j1a6. pabore
- METOABI NIPOBEAEHUs M3MepeHuil u Habmoaenuii B | Cobecenopanue
chepe npohecCHOHANTBHON AEITEIILHOCTH;
- cmocoObl  00pabOTKM W TPEACTaBICHUS
. 9KCIIEPUMEHTAIBHBIX  JIAHHBIX W PE3yJIbTAaTOB

IIponBuHyTHII o
UCTIBITAHU I

(xopo1o)

YMeeT yBepeHHO:

- NPOBOAMTH HM3MEPEHHUs M HalOoJcHUS B chepe
po(ecCHOHATBHON IeATEIbHOCTH;

- o0OpabaThiBaTh H NPEACTABIATh
OKCIICPMMEHTAIIbHBIC  JIAHHBIE W PE3YJIbTAThI
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HUCTIBITAaHUH

Bnageer yBepeHHO: HaBBIKAMH  IIPOBEICHHS
M3MEpPCHN W HaOMIoAeHWH, 00pabOTKH |
MPEJCTABICHUS OSKCIICPUMCHTAIBHBIX JaHHBIX H
pe3yIbTaToB WCTIBITAHHH B cepe
pohecCHoHaIbHON IeITEThbHOCTH

Bricokmii
(oTJIMYHO)

Hmeer chopmupoBaBmieecss CcHCTEeMaTHYECKHE
3HAHMA:

- METOJIbI TIPOBEICHHS M3MEpPEHUN W HAOIIOMEeHUH B
chepe npodeccCHOHATBHON ACATSITBHOCTH;

- cmocoObl  00pabOTKM W TPENCTaBICHUS
SKCHEPUMEHTAIBHBIX  JAHHBIX W PE3yJIbTaTOB
HCIIBITaHUI

HNmeer copmMupoBaBuieecss CHCTEMAaTHYECKOe
ymeHue:

- IPOBOANTH U3MEPCHHMS U HAaOMIOAeHUS B cepe
npodeccroHalbHOI 1eATENbHOCTH;

- oOpabaTbIBaTh u IPEJCTaBIISTh
OKCIIEPUMEHTAJIbHBIE [JAaHHBIE U  PE3YJIbTATHI
HCTIBITAHU I

Iloka3zan cdopmupoBaBlIeecss cUCTEeMaTH4YeCKOe
BJajJleHHe: HaBBIKAMH IPOBEICHUS H3MEPEHUH U

HaOJIIOICHUH, 00paboTkn u MpeICTaBICHUS
SKCIIEPUMEHTAIBHBIX  JIAHHBIX W PE3YJIbTaTOB
WCTIBITaHUHT B chepe npodecCHOHANBHOM
IEATENBHOCTH

Otuer 1o 1a0. pabote
CobecenoBanue

2. Onucanue NIKaJ ONeHMBAHUSA

2.1. lllkana oueHNMBaHNs HA ITane TEKYLIEro KOHTPOJIsi

dopma TEKYIIEro
KOHTPOJIA

OTtcyTcTBHE YCBOCHHUS
*
(HMXe MOpPOroBOro)

[Toporosbiii
(YIOBJIIETBOPUTEIIHHO)

[TponBuHyTHIH (XOpOI1I0)

Bricokwuii (oTnn4HO)

Otu4er 1o 1ab. padote

HE BBIIIOJITHCHA HUJIN BCC
3alaHuA pCIICHBL
HCIIPaBHUJILHO

Lens 1 3agaun nabopaTopHOM
paboThI JOCTUTHYTHI YaCTHYHO.

Lenp 1 382911 BHITTIOJTHEHUS
nmabopaTopHOI pabOTHI
JOCTUT'HYTEL.

HCHL BBITTOJTHCHUA
OOCTUTHYTA, 3aJla4r PCIICHBI.

Brimonaenne TectoB (He
MeHee 15 BonmpocoB Ha

Menee 51%

51-79%

80-90%

91% u Goitee
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BAapHUaHT)

CobecenoBanue

HC BBIIIOJTHCHA

Lenp 1 3ama9n BOIpoca JOCTUTHYTHI
JaCTUYHO.

I_ICJ'IL " 3a1a4M BBIIIOJTHCHUA
BOITpOCa NOCTUT'HYTHI.

Ilens Hanmcanys OTBETa HA
BOTIPOC IOCTUTHYTA, 3a][a41
pEIICHBI.

BrinosiHeHNE KOHTPOJIBHOU
paboThI

HC BBIIIOJIHCHA WJIK BCC
3agaHus PCIICHBI
HCIIPAaBUJIBHO

Pemreno 6onee 50% 3amanus, HO
MeHee 70%

Pemeno 6onee 70% 3amanus,
HO €CTh OIIHOKH

BCE 33J[aHUS PEIIcHbI 03
OIINO0K

Pedepar

HEC BBIIIOJIHCHA

Lens u 3agaun pedepara
JOCTUTHYTHI YaCTHYHO.
AKTyalbHOCTH TeMBI pedepaTa
ompejeneHa HeyoenuTensHo. B
pedepare BhISBICHBI 3HAYUTETBHBIC
OTKJIOHEHHSI OT TpeOOBaHMIA
METOAMYECKUX YKA3AHUM.

Llenb 1 3aja4¥ BBITIOJTHEHUS
pedepara TOCTUTHYTHI.
AKTYanbHOCTH TEMBI
pedepara HoATBEpKACHA.
Pedepat BoimonHeH ¢
HE3HAYNTEITbHBIMU
OTKJIOHEHHUSIMH OT
TpeOOBaHUI METOIUICCKUX
YKa3aHUU.

Uenb Hanucanus pedepata
JOCTUTHYTA, 3374l PEILCHEI.
AKTYyaJIbHOCTb TEMBI
UCCIICZIOBAHUS KOPPEKTHO U
noJiHo obocHoBaHa. Pedepar
BBITIOJTHEH COTJIACHO
TpeOOBaHHSIM.

2.2 llIkaJjia oeHUBAHMsI HA TaNe MPOMEKYTOYHO# aTTecTalnu (3a4eT U IK3aMeH)

®opma
MIPOMEKYTOUHOU
aTTecTaluu

OTcyTCTBHE YCBOEHUS
(HM>XE IOPOTOBOTO)

[ToporoBsiii (YAOBIETBOPUTEIHHO)

[IpoaBuHyTHII (XOPOIIIO)

Bricokwuii (0TIIHIHO)

BrimonHeHne UToroBbIx
TecToB (He MeHee 15
BOIIPOCOB Ha BapHUaHT)

Menee 51%

51-79%

80-90%

91% u Goitee
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3. TunoBble KOHTPOJbHbIE 3aJaHUS WIN HHble MATEPHAJIbI, HEO0X0AUMBbIe 1)1 OLleHKH 3HAHWI,
YMeHUil, HABbIKOB U (MJIM) ONbITA JeAITeJIbHOCTH, XapaKTepHU3y0IMX dTanbl GopMUupoBaHus
KOMIIETEeHIHIi B Npoiecce 0CBOEHUsI 00Pa30BaTeJbHOI MPOrpaMMbl

®OH/J ONEHOYHbLIX CPEACTB AJIAA TEKYIIEI'O KOHTPOJIA
KOMILIEKT 3AJAHUMH JIJISI KOHTPOJBHOM PABOTHI no aucuumninne

CryneHTy mnpeasiaratoTcsi BapUaHThl KOHTPOJBHBIX pa0OT, BKIIIOYAIOLIME IIECTh 3aJaHUM.
Homep BapmanTa KOHTPOJBHOH pabOTHI OINpenenseTcsl MpernoaaBaresieM. TeMaTHKa KOHTPOJIBHBIX
paboT chopmMupoBaHa MO MPHUHIMITY COYETAHUS PaA3]IEiOB JUCIHUIUIMHBL. HanmucaHuio KOHTPOJIbHOI
paboThl TOMHKHO MPEANIeCTBOBATh M3YYEHHUE JICKIIMOHHOTO MaTephalla, BBIIOJHEHHE J1a00OpaTOpHOM
paboThl U B IPOIIECCE CAMOCTOSITENIbHOM paboThl. J{Jisl yCHemHOro BhIMOIHEHHS] KOHTPOJIbHOM paboThI
HE00XO0IMMO 03HAKOMUTBCS C JTUTEPATYpOil, CIUCOK KOTOPOU JaH B pazzaeine 6 pabodeld mporpamMmmbl
«IlepedyeHb OCHOBHOH U JTOTIOJTHUTEILHON JTUTEPATYPHI».

BAPUAHT

3agaua 1.Teno GporieHo Mo YriioM K TOPU3OHTY TaK, YTO €ro paauyc BEKTOP U3MEHSETCS 10 3aKOHY:
 =3ti + (3t —2t%)] . OnpenenuTh JaTLHOCTH TIONETA TENA.

3apaua 2. I'a3 B 3akpbiToM cocyne Harpenu oT t; = 10 °C go t; = 50 °C. Bo ckoabpko pa3 BO3pocio
aBieHueE ras3a?

3amaua 3. Onpenenuts eMkocTh C KOHAEHCATOPA, COCTOSIIETO U3 ABYX mapukoB auamerpom d = 0,01
M, IIEHTPbI KOTOPBIX HAXOAATCS B BO3ayxe Ha pacctosuuu | = 0,20 M 1pyr ot apyra, MIPHHSB, YTO
3apsiibl HA UX TOBEPXHOCTSAX pacHpe/esieHbl pABHOMEPHO.

3anaua 4. J[pa NIMHHBIX MPSMBIX MapaJUICTBHBIX MPOBOJAHMKA C OJJUHAKOBO HAIPaBJICHHBIMU TOKaMH | =
2 Awuly; =4 A pacrionoxkensl Ha pacctostaun d = 10 cm apyr ot apyra. Onpeaenuts MarHUTHYIO
WHIYKIKIO B B TOUKe, jexaiel B cepeiiHe OTpe3Ka MPsiMO, COSMHSIONIETO MPOBOIHHUKH.

3agaua 5.Ha mudpaxmmonnyro pemietky, conepxairyito N= 250 mTpUXOB Ha MHJUIUMETp, MaaaeT
HOpMAJILHO O€JBIi CBET, a 3aTeM IMPOCIUPYETCs TMOMEIIEHHON BOJIM3M PEIIeTKA JIMH30M Ha HSKpaH.

Paccrosinue ot nmuH3bl 10 3kpaHa L= 1,2 m.I'panunsl Bugumoro crekrpa: ﬂsz 0,780 MKkM u ﬂ,(b:

0,400 mxM. OnpenenuTs MUPUHY CIEKTPA IEPBOTO MOPsIIKA HAa SKPaHE.
3agauya 6.CKOJIBKO dHEPrUU OCBOOOJIUTCS MPU COETUHEHUHM OJHOIO MPOTOHA U JABYX HEUTPOHOB B
aTOMHOE A]1p0?

TEMBI PE®EPATOB
. ATbTepHaTUBHAs YHEpPreTHKA.
. ATomHas ¢usuka. M3otonsl. [IppumMeHeHne painoakTUBHBIX H30TOIOB.
. beCkOHTaKkTHBIE METO/IBI KOHTPOJIS TEMIIEPATYpPHI.
. Bennuaiiime oTkpbITHS (HUBHKH.
. DIIEKTpUUECKHUE pa3psiibl Ha CIIYKOe ueIoBeKa.
. T'onorpadus u ee mpuMeHeHHE.
. becipoBoHas nepenayda AIeKTpUIECTBA
. Judpakus B HaIeH KU3HH.
. Kugkne KpucTasibl.
10. 3nayenue oTkpbITH ["anumnes.
11. Mcnionb30BaHne 3IEKTPOIHEPTUH B TPAHCIIOPTE.
12. Knaccudukanus 1 xapaKTepUCTHKH 3JI€MEHTApHBIX YacTHUIL.
13. BO3MOKHOCTH COBPEMEHHBIX J1a3€pOB.
14. Jleonapao na Bunun — ydeHsblif u u3o0peraTens.
15. MuxkpoBonHoBoe usinydyenue. [Tonp3a u Bpes.
16. Hukouna Tecna: u3Hb 1 HEOOBbIYalfHbIE OTKPBITHSL.
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17. Hunbe bop — oauu u3 co3nateneii coBpeMeHHON (PU3HKH.
18. OnTuyeckue sIBICHUS B IPUPOJE.

19. OTKpbITHE U IPUMEHEHNE BBICOKOTEMIIEPATYPHOIN CBEPXIIPOBOAUMOCTH.
20. IlepemeHHBIN PTEKTPUYECKUM TOK U €r0 MPUMEHEHHUE.

21. IlomynpoBOJHUKOBBIE JaTUUKHU TEMIIEPATYPHI.

22. IlpuMeHeHue KUKUX KPUCTAIIIOB B IPOMBILIUIEHHOCTH.
23. IIse302nexTpudeckuii 3 (HEeKT ero MpruMeHEHNE.

24. CeHCOpHBIE 3KpaHbl U (PU3UIECKUE MTPOIIECCHI

25. CoBpeMeHHas CIIyTHUKOBAs CBA3b.

26. CoBpeMeHHas pu3ndeckas KapTuHa MUpa.

27. CoBpeMEHHBIE CPENICTBA CBA3H.

28. @OTO3IEMEHTBHI.

4. ®OHJI ONEHOYHBIX CPEJICTB VIS IPOMEXYTOYHOM ATTECTAILIUHA

KOMIUIEKT TECTOB pJjis1i npoMe:XKyTO4YHOM aTTecTanum (3K3aMeH)
Mo AUCUUIJINHE
IIpumMepHBIe 32]aHUSA HTOTOBOT0 TeCTa

1. Kakas u3 popmyit onpeessieT MTHOBEHHYIO CKOPOCTh?
Ar . . AT dfr _ _ S ds
A. <1)> = At ;B.o= AIItmOE = pm ;B.v= Y; I'.v= s ; J. Cpeau npeayioKeHHbIX BAPUAHTOB HET BEPHOTO.
-

2. BBICTPOTY M3MEHEHHUS CKOPOCTH TI0 HAIPABJIEHHIO XapaKTEPH3yET:
A. TaHreHnuansrHOe yckopenue; b. HopMansHOe yckopenue; B. monnoe yckopenue; I'. mepememenue Tena; /.
Cpeau NMpeaIOKCHHBIX BaApUaHTOB HET BEPHOI'O.

3. Jluck BpamiaeTcsi BOKpPYT CBOEH OCH. 3aBHCHMMOCTB yIJIa MOBOPOTa JucKa oT Bpemenu: ¢(t) = 3t + 5¢t°,
yroBasg CKOPOCTH JUCKA Yyepe3 3¢ OT MOMEHTa Hayasla IBWKEHHS paBHa:
A. 3 pan/c; B. 144 pan/c; B. 138 pan/c; I'. 15 pan/c; J. cpelin peJIOKEHHBIX BAPHAHTOB HET BEPHOTO.

4. Kakas W3 NpeIOKEHHBIX (OPMYJT COOTBETCTBYET OoJice 0OmIel (OPMYIMPOBKE BTOPOTO 3aKOHA
HeroTona?

— D 2 -
A.F=uN;B.F= ((ji_rt) B.F=m L ; I.F=ma ; 1. Cpeau npeioxKeHHBIX BAPUAHTOB HET BEPHOTO.
r

5. HpOBeI{HTC COOTBCTCTBUSA B (I)OpMy.]'IaX CBA3U MCIKAY BCIMYMHAMMU, OIMMUCBIBAOIIIUMU IMOCTYIIATCIBHOC U
BpalaTeJIibHOC ABUIKCHUC I10 OKPYKHOCTHU panyca R:

A.AS1.wR
B.a,2.¢R
B.3,3.ApR
r.a4.o*R

I.v5 RVe* + o

6. HHepuuoHHBIE CBOMCTBA TEN B OCTYNATEIHLHOM JBHKEHHH XapaKTEPU3YET
A. Bec; b. cuna tpenusd; B. macca; I'. momenT nnepuuu; . umnoynsc.

7. K auccunaTHBHBIM CHIIAM OTHOCSTCSL:
A. cuna tsprectH; b. cuma tpenus; B. cuna ynpyroctw; I'. ciiia BCeMHUpPHOTO TATOTEHHS,
. cuna conpoTUBIEHUS BO3TyXa.

8. Kunernueckas SHEPruUs ONpeneseTcs mo Gopmyie:
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2 2
A,E:kXT;];,Ezngh;B.EzFS;F. E:mu

s I E=Nt.

9. MOMEHT HHEPIMU MATEPHAILHOM TOUKH ONpeIeNseTcs Mo popMyIIe:

2
A.I=mr2; B.1=1 +md2; B.I:M; 1“.I:m
c € 3

..t
10. MarepuanbHas TOYKa KOJIEOIETCSA COrTIACHO YPABHEHHIO X = SSIH(E + 5) CM.

[Tepnon konebanmii paBeH: A. 6 ¢; b.4c; B.3c; TI.12c

11. MakcumanbHOe CMEIEHHE TOUYKH OT MOJI0KEHHS PABHOBECHS B KOJI€0aTEILHOM HPOIECCE — ITO ...
A. avmmutyna;  b.wacrora; B. mepumon; I. dasa.

12. Teepnoe Teno, coBepliaroliee MO JACUCTBHEM CHIIBI TSHKECTH KOJEOAHUS BOKPYI HEMOJBIKHOM
TOPHU30HTAJIBHOM OCH, MPOXOAALIECH Yepe3 TOUKY, HE COBIIAIAONIYIO C IEHTPOM Macc TeJa — 3TO. ..
A. MaTeMaTH4ecKuii MassTHUK; B. pusndeckuii MasTHUK; B. mpy>KWHHBINA MasTHHK;
I'. konebarenbHbIH KOHTYP.

13. Tapmonnueckoe kosebanue 3amano ypaBHenumem X = ASin(ot+ «). Kakas ¢dopmyna ompexmenser
KUHETHYECKYIO SHEPTHUIO 3aJaHHOT0 Kosebanus E, =...?

2 A2 2 A2 5

5 ;B cos“(awt + ) ; I'. Acos(at + )

14. PeanbHbli ra3 MOKHO CUMTATh HICATBHBIM IIPH. ..

A. Hu3kom naeneHnw; b. Beicokoil Temmneparype; B. manom o6wveme; I'. 60mb110i MOJIEKYIIPHON Macce;
J1. HU3KOM BIAKHOCTH.

M Mo

A. (M2 A2sin2 (wt +a))/2; B.

15. B coorBercTBHH ¢ 0OcHOBHBIM ypaBHeHneM MKT npoussenenne nasienus (p) u oobema (V) paBHO:

A. 3/2 kT B.%(EQN X B.xT/Np; I'.RT/M, J.VvRT.
16. YcranoBuTe COOTBETCTBHUE:
Buo eazoeoeo npoyecca: Ycnosue npomexanusi npoyecca (015 danHou maccol 2aza):
1) wu30TEpMUUECKUIi TIPOIIECC A.p=const
2) H30XOPUYECKHIA TPOIecC b.Q=0
3) wu30bapuyecKuii mporece B.V=const
4) annabaTHBIH TpoIece I.T=const

17. Cuna BHyTpEeHHETO TpeHHUs MEXIy claosMu skuakoctd F=2 H. Ipu yBenvueHnun B 2 pasa rpagdeHTta
CKOPOCTU ¥ YMEHBIIICHUHU B 2 pa3a IUIOMIAIN CIOEB CHUJIa BHYTPEHHETO TPEHUS CTAaHET PABHOM:
A. 1H; b. 2 H; B. 4H; I'. 8H.

18. Bennuuna, KOJMYECTBEHHO XapaKTEPHU3YIOIIAs CHOCOOHOCTh HAdIEKTPU30BAHHLIX TENl OKAa3bIBaTh
SJIEKTPUUECKOE BO3JCUCTBUE HA JpPyrue Tejda M MOJIBEPrarbcsi CaMHUM 3TOMY BO3JEHCTBHIO,

Ha3bIBAETCH. ..
19. TMonb3ysicb  NPUHLMIOM  CYNEPIIO3UIUM  TIOJIEH, Al
OINpE/IETTUTE HAIPABIEHUE BEKTOpa HANPSHKEHHOCTH 6 6
pesynpTupytomero moias B Touke C, ecnu moine
CO3/IaHO PaBHBIMHU IO MOJYJTIO 3apsAaMHU. fe
4 < @ > 2
A.2. B.4. B.1. I.3. /.5
20. HanpsoKeHHOCTh  uepe3 IMOTEHIHAl MOXKET ObITh V3

BBIpa)keHa CJIeAYIOIMM oOpa3om: £ =
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A. Qo9 —9,); B.(p, —9,); B.gq,; T.(-grade); A. Cpeau npeanoKeHHbIX BAPHAHTOB HET BEPHOTO.

21. [lns onpeneneHus HAMPSHKEHHOCTH JIEKTPOCTATUYECKOTO MOJIsl PABHOMEPHO 3apsHKEHHON GECKOHEUHOM
IJIOCKOCTH B BaKyyM€ UCIIOJNIB3YETCs CleyroInas hopMmya;
1 1 1 ¢ o
i;B.E: ir’;l".E: — 1. E=—.
2 3
ey 1 4megy R 27gy ¥ 2¢,

22. DIEeKTPUYECKUM TOKOM Ha3bIBAECTCS. ..
A. XaoTHYHOE JBWKCHHE YacTHI, B. HampaBleHHOE NBWKEHHE MOIEKYN, B. YIOpAIOYEHHOE IBUKEHHE

3apsOUKEHHBIX YacTHIl; I') JIF000€ MPOM3BOJIEHOE ABIKEHUE JJIEKTPOHOB; A) CPeHl TMpeIoKEHHBIX BapHaHTOB
OTBETOB HET BEPHOTO.

A.E=0l¢g,; B.E=

23. Pabora Toka onpezensercs kak dA = ...

p
A.Udg; B.IUR;B.—dt; I.I°R; . cpenu mpeyoxKEHHBIX BAPUAHTOB OTBETOB HET BEPHOTO.

24,

Sanumute 1 npaBwio Kupxroda mis y3na A u 2 npasuio i koatypa ABC/I.
& r

I

ik

25. Tpy OXMHAKOBBIX COMNPOTHBIICHUS COEIMHEHBI JBYMs criocobamu. OmNpeneinTb, B KaKOM CIydae
corpoTuBJIeHHe 1enu oomnpire. Ha ckompko?

P L, A +—1 ¢
— —
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