MUHHCTEPCTBO CEJILCKOI'O XO3SIMCTBA POCCI/IIZICKOPI ®EJIEPALINU
JIEITAPTAMEHT OBPA3ZOBAHUS 11 KAZIPOBOM ITOJUTHUKU

OEJIEPAJIBHOE 'OCY IAPCTBEHHOE BIOJUKETHOE OBPASOBATEJIBPHOE
YYPEX/IEHUE BBICHIEI'O OBPA30OBAHUA «/IOHCKOU I'OCY JAPCTBEHHbBIN
ATPAPHBIM YHUBEPCUTET»

A30BO-YEPHOMOPCKHWI MHXXEHEPHBI UHCTUTYT — ®UIIUAJ
®EJEPAJIBHOI'O TOCYJAPCTBEHHOI'O BIOXKETHOI'O OBPA3OBATEJIBHOI'O
YUPEXXIEHIS BBICILIET'O OBPAZOBAHNS
«IOHCKOU I'OCYJAPCTBEHHbBIN ATPAPHbBII YHUBEPCUTET» BT.

3EPHOI'PAJIE
YTBEPXIAIO
OB s AMPEKTOP
AHPEN AH‘IMM HUKONAEBY
HUKOMAEBUY 2o et AH. Tio6un
«31» mapra 2026 r.
PABOYAS ITPOTPAMMA

Jucnunmnbl: 51.0.04 «Dusukay

Hanpasaenue noaroroBku: 19.03.02 « [IpoayKThl NUTaHUS U3 PACTUTEIBHOTO CHIPHSI»
IIpoduas noaroroBku: «TexHOIOTUS NPOAYKTOB OOIIECTBEHHOTO MUTAHUS
DakyabrTer. «HKEHEPHO-TEXHOIOTUYECKHAIN

Kadenpa: «dusnka, MEXaHUKA U 36MJIEYCTPOHCTBOY

®opma 00yueHus1: 3a04Has

KBanudukanusi BBINYCKHUKA — 0aKaJaBp

3epuorpan — 2026



[Tpu pa3paboTke paboueii mporpaMMbl y4eOHOM TUCIUIUTMHBI B OCHOBY TOJIOXEHBI:
1. ®I'OC BO - 6akanaBpuat 1o HanpasiaeHHto moarotoBku 19.03.02  « IlpoaykTsl nutanus us3

PACTUTENBLHOTO CHIPbsI», YTBEPKACHHBIN TPUKAa30M MUHUCTEPCTBA HAYKHU U BBICLLIETO
oOpazoBanus PO or «17» asrycra 2020 r. Ne 1041.

2. Y4eOHbIi IJ1aH 10 MPOQIIII0 MOATOTOBKH «TeXHONOrHs MPOyKTOB OOIIECTBEHHOTO
nuTaHus (roj Havana noarotosku 2026) omxodpeH YueHbiM coBeToM A30Bo-UepHOMOPCKOTO
nwxkenepHoro uHctutyra ®I'bOY BO Jlonckoit 'AY.

[Tpotokon Ne 6 ot «12» deBpans 2026 T
Pabouas mporpamma yuebHoit qucuurumabel «Pu3nka» 0100peHa Ha 3acejaHuu Kadeapsl

«CDI/ISI/IKa, MCXaHHUKa U 36MH€y0TpOﬁCTBO»

[TpoTokon Ne 7 ot «20 » mapta 2026 1.

W.o. 3aBeayromiero kaheapoi
I.T.H., Ipodeccop M.B. CyxaHoBa

Pabouas nporpamMmMa y4eOHOM AUCIUTUIMHBI «DH3UKa» PEKOMEHIOBaHA K UCIIOJIb30BaHUIO B
y4eOHOM IpolLecce Ha 3aCeJaHUH METOAMYECKONH KOMHUCCHH 110 HAIIPABJICHUIO MTOTOTOBKU
19.03.02 « ITpoayKThl MUTAaHUS U3 PACTUTEIBHOTO CHIPBS»

[Tporokon Ne4 ot « 27 » mapra 2026rT.

IIpencenarens METOAMYECKOW KOMUCCHU A.H. T'nobun
I.T.H., ipodeccop

Pa3zpaboruuk:

JI.T.H., TOLEHT JL.A. I'ypuneHko
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1. BBOJAHAA YACTb

1.1.11esin ocBOEeHUSI Y4eOHOM THCIMILIAHBI

[enssmMu ocBOeHUS yueOHOM AUCITUIUTHHBI «DU3HKa) SIBISIFOTCS .

— ¢hopMUPOBaHUE TIPEIICTABICHHS O COBPEMEHHOW (PU3MUECKON KapTHHE MUPA, YTO
MpeanojaraeT u3ydeHue (pu3nyecKux sSBJICHUN U 3aKOHOB (PU3HMKH, TPAHUIl UX IPUMEHHUMOCTH,

— ¢hopMUPOBaHNE YMEHUN UCIIOIB30BATh TEOPETHUECKNE METOIbI aHAIH3a (PUINICCKUX
SIBJICHHM, TPAMOTHO TIPUMEHSTH MOJIOKEHUS (DyHIaMEHTaTbHON (U3UKN K HAYYHOMY aHAIU3Y
CUTYalHi, CBA3aHHBIX C CO3JJaHMEM HOBOM TEXHUKHU U TEXHOJIOTHU;

— pa3BHUTHE HABBIKOB IKCIIEPUMEHTAIBHOTO MCCIICIOBAHUS (PU3NUYECKHUX SBJICHUN 1
MPOLECCOB.

1.2. MecTo yuyeOHo# qrucuunjanubl B cTpykrype OIIOIIL:
1.2.1. Yuebnas nucruruinaa «Du3nka» OTHOCUTCS K AUCHUIIIMHAM 00s3aTEIbHON 4YacTH.

1.2.2. syyenue naHHOM yueOHOM TUCIUIUIMHBI 0a3UpyeTCcsi HA OCBOCHUH CTYIEHTaMHU
TUCIUTUINHBL «Du3uKay (B mpenenax mporpaMMbl CPeTHEH IITKOJIBI).

1.2.3. [lepedyens nocneayonmx y4eOHbIX JUCIMUIUIAH, ISl KOTOPBIX HEOOXOAMMbI 3HAHUS,
YMEHHUSI U HaBbIKU, (OpMUpPYEMbIEC JTaHHON y4eOHON AUCIUTIITMHOM:

- IPUKJIa/IHasl MEXaHUKa,
-(pU3HKO-XMMHUYECKHE OCHOBBI U OOIIME IPUHIIMIIBI TepepabOTKH PACTUTENBHOIO ChIPbS;
-TEIUIO- U XJIaJ0TEXHUKA;

- 6€3011aCHOCTb KU3HEAEATEIIbHOCTH.

- METOJbI HCCIIEOBAHUS CBOMCTB ChIPbSl U TOTOBOM MPOLYKIUH.



1.3. Ilnanupyemble pe3ybTaThbl 00y4eHUsI 10 AUCHMIIIUHE, COOTHECEHHBIE C

HHAUKATOPAMHM JTOCTHKEHUSI KOMIeTeHIH

N3ydeHnne qUCHMIUIMHBI HATPABJIEHO HA (POPMUPOBAHKUE YHUBEPCATIbHBIX U
o0menpodecCHOHaTBHBIX KOMIIETCHIINH, HEOOXOAMMBIX ISl PEIICHUS 3a/1a9
npohecCuOHaANBHOM e TEIbHOCTH.

[Tnanupyemble pe3yabTaThl O0y4eHHs

Kox Kon u
KOMIICT Conepiaiiite HAMMCHOBAHHE dopmupyeMble 3HAHUS, YMEHUS U
CHIIIY KOMIICTCHIINU HHIUKATOpa ’
HaBBIKH
JIOCTHIKCHUS
KOMITETCHIIUH
1 2 3 4

VK-1 Cnocoben VK-1.1 3HaTh: CIOCOOBI M NCTOUYHUKH
OCYIICCTBIIATH OCYIIECTBIISET COOP noxydenust uHdopmariu no Gusuke,
HOUCK, 1 00paboTKy CBSI3aHHOM C JajTbHEHIIICH
KpI/ITI/IquKI/If/i I/IH(bOpMaIlI/II/I B Hpoq)eCCI/IOHaJH)HOﬁ TEATCIBHOCTBIO
aHaJIM3 ¥ CUHTE3 COOTBETCTBHUU C YMeTb: NPUMEHSTh MOJy4YEHHbIE
nHpOpManuy, [IOCTaBJICHHON paHee 3HaHMs IIPU U3YYCHHUHN HOBOI'O
MPUMEHSITh 3ajauei. Marepualia v B Imporiecce
CUCTEMHBIH MOJX0/ camoo0pa3zoBaHus
JUISL peIIeHUS Bnagers: crmocoOHOCTBIO K
MTOCTaBJIEHHBIX BOCIIPHSITHIO, 000OIICHHUIO, aHATHU3Y
3aja4 uHOpPMAIINHU, TOCTAHOBKE 3a/1a491 U

BBIOODY IyTel €€ TOCTHKEHHUS;

OIIK 2. | cmocobeHn OIIK 2.1 3HaTh: QyHIaMEHTAIbHBIC (PU3UUECKUE
MIPUMEHSATH crocoOeH TEOpHUH; OCHOBHBIE (pU3HUECKHe
OCHOBHBIC 3aKOHBI U HCII0IL30BaTh sIBJICHUS, (yH/TaMEHTAJIbHBIC TTOHSTHUS,
METOMBI €CTECTBEHHOHAYYHbI | 3aKOHBI U TEOPUHU KIIACCUUECKOU U
HCCIIEN0BAHUMN € 3aKOHBI IIpH COBPEMEHHOU (PU3UKHU; U1 pellieHus

€CTECTBEHHBIX HAYK
JUTSL pEIeHUs 3a71a4
npodeccnoHanbHOM
JeSITETBHOCTH

pellIeHnH 3a1a4
poQeCCHOHAIBLHON
JESTEIIbHOCTH

CTaHJapTHBIX 3aJa4
npo¢eCCUOHATBHON IEeATETbHOCTH
YMeTb: NCHOIb30BaTh (PU3UUECKUE
3aKOHBI JJ151 OOBSICHEHHSI CYITHOCTH
(hU3MUECKUX MPOIIECCOB,

- YKa3bIBaTh, KAKNE 3aKOHBI OMMCHIBAIOT
JaHHOE sIBJICHUE WIIH YPPEKT;

- IPAMEHSTh METOJIbI (PU3NIECKOTO H
MaTeMaTHYeCKOr0 MOJICIIMPOBAHUS, A
TaK)kKe€ METOJbI (PU3UKO-
MaTeMaTHYECKOro aHAJIN3a K PELICHUIO
CTaHIAPTHBIX 33729 POPeCcCHOHATHHOMN
JeSITebHOCTH

BrnaneTs: HaBBIKaMH UCTIOJIH30BAHUS:
OCHOBHBIX 0011e(hpU3UYECKIX 3aKOHOB

Y TIPUHIIAIIOB B MPAKTHYECKUX
MPUIIOKECHUSX;




METOA0B (PU3HUECKOTO MOJICITUPOBAHMS
JUTSL peIlIeHUs CTaHapTHBIX 3a]1a4
poeCCHOHAIBHON JEATEIHHOCTH.

2. OCHOBHASA YACTDH
2.1.00beM yueOHOIi TMCUMIJIMHBI ¥ BH/AbI Y4e0HOI padoThI

3aounas popma oOyueHust

Bun pabotsr Bcero CemecTpbl
JacoB Nol No2
AyIMTOpHBIE 3aHATHS (BCEro) 18 6 12
Jlextuu (JI) 8 4 4
[Ipaktuueckue 3ansatus (113) 6 2 4
Cemunapsl (C)
JlabopaTopHbie paboThI 4 4
CamocrositesbHas padora cryaenra (CPC)
(Bcero) 123
‘ 153 30

Pacuernas/PacuerHo-rpadudeckas padbora 24 8 | 16
Pecdepar
CamornoaroroBka: mpopaboTka KOHCTIEKTOB
JIEKUWH, MaTepualia yaeOHbIX TOCOOUH U
Y4eOHHKOB, TIOJATOTOBKA K JIAOOPATOPHBIM U 127 22 107
MPAKTUYECKHUM 3aHITHIM, TEKYIIEMY KOHTPOIIO
CPC B nepuoJ NpoMeKyTOYHOH aTTeCTALUH 9 9
Bun npomexyTouHOM aTTecTaluuu:
Ox3ameH () C) ]
HUTOIO: JacoB 180 36 144
o0mas

3a4. eIMHUIL 6 1 5
TPY/10€MKOCTh




2.2. Coaepxanue yueOHON TUCUMIIIMHBI

Coneprxanue pas3iesoB yueOHOW TUCIUIUIAHEIL:

Ne HaumenoBaun Kongsl
Cewmect | ue pazaena Conepsxanue pasziena B JUAAKTUYECKUX SIUHUIIAX WHUKAT
pa (Moyist) OpOB
OuH. | OUCUMILIUH JOCTHIKE
(3a0uH. BI HUS
) KOMIIETE
150005051
1 2 3 4
1 Monyns 1: | Pazgen 1.1. Beenenune. Kunemaruxa. VK-1.1
Mexanuka | PU3MKa B cucTeMe €CTECTBEHHBIX HayK. CTpyKTypa U OIIK-2.1
3a1aun JUCUUIUIMHBL «Du3nkay. @Uu3ndecKue BEIUUYHHbL,
UX U3MEPEHHUE U OLleHKa norpemHocteid. CucTemMsl €MHMUIL
¢busnueckux BenuynH. GU3nKa U HAYYHO-TEXHUYECKUA
porpecc.
OcHOBHbBIE KHUHEMATHUECKHE XapaKTEPUCTUKU
KPUBOJIMHEWHOT'O IBUKEHUS: CKOPOCTh U YCKOPEHUE.
HopmanbHoe n TaHrennmansHoe yckopenue. Knnemaruka
BpalaTEIbHOTO IBM>KEHUS: YIII0Basi CKOPOCTh U YTIIOBOE
YCKOPEHHE, UX CBA3b C JTMHEUHOU CKOPOCTBIO U
YCKOPEHHUEM.
1 Monyis 1: | Pazgen 1.2. JlnnaMuKa oCcTynaTeaIbHOIO U VK-1.1
Mexanuka | BpallaTeabHOIO ABMXKEHUs. Macca, UMITyJIbC, CHIIA. OIIK-2.1
HNuepuunaneubie cucremsl orcuera. [1epBrlii 3aK0H
Herorona. Bropoit 3akoH HeroToHa. YpaBHEHNE NIBUKEHUS
MarepuaibHON ToukU. TpeTuii 3akoH HeroToHa 1 3aKOH
cOoXpaHeHus nMIryinbca. MoMeHT nHepuuu. Teopema
[reiinepa. MOMEHT UMITyJIbCa MAaTEPUATIBHON TOUKHU U
Tena. MOMEHT cuiibl. YpaBHEeHHE MOMEHTOB. OCHOBHOE
ypaBHEHHE JUHAMHKHU BPaLIaTeIbHOTO IBUKEHUS
TBEPIOTO TeJIa C 3aKPETUIEHHOM OCBIO BpallleHUs. 3aKOH
COXpaHEH!sI MOMEHTA UMITYJIbCAa MEXAHUYECKOW CHCTEMBI.
Paznen 1.3. Cunel B ipupone. Cussl B mpuposie VK-1.1
Knaccudukanus cun B npupoe. Cuiisl TpeHust Cuitsl OIIK-2.1
TaroTeHus: Cusia TSKECTH U BEC Tesa
Pa3nen 1.4. 3akoHbl coxpaHeHUs. 3aKOHbBI COXPaHEHMS. VK-1.1
Cuna, paboTa ¥ NOoTeHIMAIbHAS YHEPIUS. OIIK-2.1

KoHcepBaTtuBHbIE 1 HEKOHCEpBaTUBHBIE CHIIbL. PaboTa n
KMHeTH4ecKas 3Heprus. Kunernueckas sHeprus
BpAILAIOILErocsl TBEPIOTO Tela. 3aKOH COXPAHEHHUS
ITOJTHOW MEXaHWYECKON DHEPTUH B I10JI€ MOTEHIUAIBHBIX
cuiI. DHeprus ynpyrux nedopmanuii TBEpAOro Teja.
CBs13b CUIIBI M TOTEHIIMATIBbHOM SHEPTUH. CTOIKHOBEHUS
TeJl.

[IpuHnun otHOCHUTENBHOCTH [ anmumest.




Monayns 2:
MexaHunuec
KHe
KoJICOaHMS,
BOJIHBI

Pazgen 2.1. M'apmonnueckue konebanus. MexaHndeckue
BOJIHBI AMIUTUTY/A, 4acToTa 1 (haza kosnedanus. ClioxxeHue
KosieOaHuil. YpaBHEHNE TMHAMHUKH FApMOHUYECKOTO
OCLWJIIATOPA U ero pemenue. [Ipumepsl kosnebaTenbHbIX
JBYDKEHUH pa3nuyHoi Gusnueckoi mpupoasl. CBOOO HbIE
3aTyxarolye KojaeOaHus OCLIUIITOpPa C TOTEPSIMH.
Brinyxnennsie konebanus. BonnoBoe nBmxeHue.
IInockast rapMoHn4eckast BOJHBL. JlJIMHA BOJIHBL, BOJIHOBOE
4HCI0, a3oBas CKOPOCTh. Y PaBHEHUE BOJIHBEI.
OpnHOMEpHOE BOJIHOBOE ypaBHEHUE. YIIPYTUe BOJIHBI B
ra3ax JKUIKOCTSAX U TBEPABIX Teax.

YK-1.1
OIIK-2.1

Mopyns 3:
Monekyns
pHas
¢dbusuka u
TEPMOIH
amMuKa

Paznen 3.1. MoiekynsipHO-KUHETUYECKAsS TEOPHUSI.
duznyeckas kuHETHKA. J{aBIeHne ra3a ¢ TOYKH 3pEHUS
MKT.
Hawu-BeposTHas, cpeHsist ¥ CpeTHeKBapaTHIHAas
CKOpOCTH.
Juddysus, TeI0npoBOIHOCTH, BHYTPEHHEE TPEHHE.
BpoyHoBckoe aBHKEeHHE.
Yucao CTONKHOBEHH U UTHHA CBOOOTHOTO Tipodera
MOJIEKYJI HJICaJIbHOTO Ia3a.

YK-1.1
OIIK-2.1

Paznen 3.2. Tepmoaunamuka. TepMoguHaMUuecKoe
paBHOBECHE U TeMIIepaTypa. Y paBHEHUE COCTOSTHUS B
TepMmomHamMuke. OOpaTuMbie 1 HEOOpaTHUMBIE TTPOIIECCHI.
IlepBoe Hayano TepMOIMHAMUKH. TeMI0eMKOCTb.
N3oxopuueckuit, U300apuuecKuii, U30TepMUUECKUI,
annabaTUIecKUil POIIECCHl B HICATBHBIX Tra3ax.
[IpeoOpa3oBanue TEIIOTH B MEXaHUUYECKYIO padoTy. Llukin
Kapno u ero KIIJI. TeniaoeMKoCTH UIeanbHOIO ra3a u
YHCIIO0 CTeneHel cBo0o bl Moiekyl. dazoBble
npeBpameHus. [IoBepXHOCTHBIC YHEPTUS M HATSHKEHUE.
Kanunsipusie siBieHusl.

YK-1.1
OIlK-2.1

Moaynb
4:2nektpo
TUHAMUKA

Paznen 4.1. DnexrpocraTuka. 3akoH Kyinona.
HanpsikeHHOCTb U MOTEHLUAIT JIEKTPOCTATUYECKOTO MOJIS.
Teopema ['aycca B uHTErpanbHOM GopMe U ee IpUMEHEeHUe
JUISL pacyeTa JIeKTPUUYECKUX MoJied. DKBUIOTEHIIMATbHbIE
MMOBEPXHOCTU U CUJIIOBBIC IMHUHU 3JICKTPOCTATHYCCKOT'O
IIoJIA MCXKAY MPOBOAHHUKAMMU. 3J’I€KTpOCTaTI/I‘-I€CKa$I
3anTa. EMKOCTb MPOBOIHUKOB U KOHJIEHCATOPOB.
DHeprus 3apsKEHHOr0 KOHAEHCcAaTopa. DHEprus
B3aUMOJICHCTBHS AIEKTPUUECKUX 3apsi/IOB. DHEPTHUs
CHUCTCMBI 3apsPKCHHBIX IPOBOJHWKOB.

YK-1.1
OIIK-2.1

Pasznen 4.2. [TocrosiHHbIN nekTpudeckuil Tok. Cuna n
IUIOTHOCTH TOKA. 3akoH OMa B HHTErpaibHON U
muddepernumansHoi popmax. 3akoH Jxoynsa-Jlenna.
OneKTpOoABMKYIas CUjla UICTOYHMKA ToKa. [IpaBuna
Kupxroda.

YK-1.1
OIlK-2.1

Paznen 4.3 DnemeHTHl (hU3UKH TBEPOTO Tena
[TpoBoaumocTs MeTamioB. CoOCTBEHHAs U TPUMECHAs
MIPOBOAMMOCTD IIOJYIIPOBOJHUKOB. TeMiieparypHas
3aBUCHUMOCTH TIPOBOIMMOCTH MOTYIIPOBOJIHUKOB.

YK-1.1
OIlK-2.1

Paznen 4.4. Marautoctatnka. MarHATHOE TI0JI€ B
BEILIECTBE.

MarsnuTHoO€e B3aUMOJI€HCTBUE MTOCTOSIHHBIX TOKOB. BekTop
MarHuTHOM MHAYKIHH. 3akoH Amnepa. Cuia Jlopenna.

YK-1.1
OIlK-2.1




3axoH buo-Casapa-Jlamtaca. Teopema 0 UMPKYISILMU
(3aKOH MOJHOTO TOKA).

Knaccugukaius MarHeTukos.

BexTop HamarHu4eHHOCTH. MarHuTHas BOCIIPUUMYHUBOCTh
Y MarHUTHas IPOHULAEMOCTb. JlMuaMarHeTHKy,
napaMarHeTHKH U (eppOMarHeTHKH.

Z[BI/DKGHI/IC 3apA0B B DJICKTPUUCCKHUX U MAarHUTHBIX I1OJIAX.

Paznen 4.5. DnexkrpoMarHuTHas UHIYKIIMS. VK-1.1
deHOMEeHOJI0rUs AIEKTPOMAarHuTHON nHAyKuuu. Ilpasuno | OIIK-2.1
JleHnua. YpaBHeHHE 3JIEKTPOMarHuTHOM MHTYKIIUH.
CamMouHayKuus. JHEprus MarHUTHOTO TIOJISL.
CBolicTBa U SHEPIETUYECKUE XaPAKTEPUCTUKH
DIIEKTPOMAarHuTHBIX BOJH. [1Ikana 371eKTpoOMarHuTHBIX BOJIH
Monyns Paznen 5.1. 'eomeTprueckas ONnTHKa. VK-1.1
5:0Omnruka. [KOPIYCKYJISPHO-BOJHOBOM J1yaju3M CBETA. 3aKOHBI OIlK-2.1
FEOMETPUYECKOM ONTUKU. Teopusi TOHKOM JIMH3HI.
Paznen 5.2. UnaTepdepenmus u nudpaxius BOJIH VK-1.1
HuTepdepeHIInoHHOE Mo OT JBYX TOYEUHBIX OIlK-2.1
uctoyHukoB. OmnbiT FOHra. MHTEpdepeHnys B TOHKUX
meHkax. @peHers Ha MPOCTEUIINX IIperpaaax
JudpakiimonHas pemeTka Kak CeKTpajJbHbIi mpuoop.
Paznen 5.3. [Tonspu3zanus, NOIJIOMIEHNE U IUCTIEPCUS VK-1.1
BOJIH. [lonydeHue u aHanu3 TMHENHO-TIOJIAPU30BAHHOIO OIIK-2.1
CBeTa.
ITos1HOE OTpaK€HUE U €ro NIPUMEHEHHUE B TEXHHUKE.
Monyis 6: | Pazgen 6.1. KBaHTOBBIE CBOWCTBA 3JIEKTPOMAarHUTHOTO VK-1.1
KBantoBa | M3JlydeHus. XapaKTEPUCTUKHU TEILUIOBOT'O U3JIy4EHUSI. OIlK-2.1
st pusuka. | I'mmoresa Ilmanka. Teopus porospdexra
Snepuass | Pasnen 6.2. KanroBas MexaHuKa. VK-1.1
dusuka. I'unoresa ne bpoitna. OnTrueckue KBaHTOBbIE OIIK-2.1
reHeparopbl. OCOOEHHOCTH JIa3€PHOT0 U3JIyUESHHUS.
[IpuMeHeHue 1a3epoB
Paznen 6.3. OcHOBBI (PU3UKH ATOMHOTO s7pa VK-1.1
OnemeHTapHbIe YacTUlbl. Pu3nueckas KapTUHA MUpA. OIIK-2.1

CocraB aTOMHOTO si/ipa. XapakKTEpUCTUKU spa: 3apsi,
Macca, HEPrus CBSI3U HYKJIOHOB. PagnoakTuBHOCTh. Buibl
Y 3aKOHBI PAJIMOAKTUBHOIO U3Jy4YCeHUS. S IepHBIE PEaKIUH.
[enenune u cunres saaep. JerektupoBanue, 103UuMeTpus U
3aIHATA OT SACPHBIX U3ITYyYCHUM..




2.2.1. Pa3nesibl y4eOHOH TUCUMIIMHBI (MOIYJIHM), BUIAbI YUeOHOM 1esITeJIbHOCTH U (POPMbI

KOHTPOJIA.

3aounas popma oOyueHnust

Ne Bupapl yueOHOI 1esITeIbHOCTH,
HaunmenoBanu
ce e pasiena BKJIIOYAsi CAMOCTOSITENIbHYIO @DOopMBI TEKYILIETO
Me yEe - paboTy CTy/IeHTOB (B Yacax) KOHTPOJIS YCIIEBAEMOCTH
czp TUCIUILINHEI JI JIP I13 | CPC | Bcero
1 2 3 4 5 6 7 8
Monyib Nel. [Tpuém 0TYeTOB 1O JTAOOPATOPHBIM
Mexanuka paboTtam.
2 - - 10 12
WNunuBunyanbHas pacueTHO-Tpaduyeckas
pabota Ne | (MexaHHKa).
1 Moaynb Ne2. [Tpuém oT4eToB 10 J1a60paTOPHBIM
Mexanuueck pabortam.
ue - - - 10 10 | MemuBuayanbHas pacdeTHO-TpadudecKas
Koje0aHus, pabora Ne 1 (mex. koneOaHus).
BOJIHBI
1 Monyinp Ne3. [Tpuém oTyeToB no J1abopaTOPHBIM
Monekynsipx paboram.
as pu3uKa u 2 - 2 10 14 | UuguBuayanbHas pacyeTHO-TpadudecKas
TEPMOJIMHAMHU pabora Ne 1 (MKT u TepMoiuHaMHuKa).
Ka
1 | Beero: 4 - 2 30 36
2 Mo ay1b 4- HpI/IeM OTYECTOB I10 Ha60paT0pHI>IM
2 paboTtam.
HerTpoi 2 4 2 68 76 WunuBrayanbHas pacueTHO-TpadruecKas
HaMUKa
pabota Ne 2 (371eKTpOIMHAMHUKA).
2 Mopyns 5: [Tpuém oTyeToB no J1abopaTOpHBIM
Orntuka. 2 - 2 30 34 | pabotam.
2 Monyisb 6: [Tpuém oTueToB 1O Ja0OPATOPHBIM
KBanrtoBas pabotam.
¢dusnka. - - - 25 25
Snepnas
¢bu3uka.
2 [IpomesxyTouHas arrecranus: Jk3amMeH 9
2 Bcero: 4 4 4 123 135
1-2 | Beero 3a 8 4 6 153 180
rOoJI;




2.2.2. JIabopaToOpHBIil MPAKTHUKYM

3aounas popma o0yueHust

HaumenoBanue
N pasaeia Tema 1a00paTOPHOrO 3aHATHS Bcero
cemec yueOHoi
(o BHIOOpY MpenoaasaTeJisi) 4acoB
Tpa AUCHUIINHBI
(MoyJis1)
1 2 3 4
1 MOAVYJIb 1. JLLP.Nel. Tema «3mepenne oobeMa IUIMH]IPA U pacueT -

Mexanuka MOTPEUTHOCTEM
JLLP.Nel1. Tema «IIpoBepka OCHOBHOIO 3aKOHa TMHAMUKU
BpAIllaTeIbHOTO ABUKCHUS
JLLP.Nel2. Tema «OmnpeneseHne MOMEHTa HHEPLIUH IIKUBAY
JLP.Nel4. Tema «Onpenenenne moayins FOuray

1 MOAVYIJIb 2. JLP.Ne21. Tema «Onpenenenne KodpPUIUEHTA KECTKOCTH | -

Konebanus u PYKUHBI METOJIOM KOJIEOaHUI»

BOJIHEL. JLP.Ne22. Tema «MccnenoBanue 3aBUCUMOCTH TIEpUOA
Kosne0aHui GU3NYECKOro MasgTHHUKA B 3aBUCIMOCTH OT
paccTOosHUS: HEHTP UHEPLUH-TOUYKA [TOJIBECA»

JL.P.Ne24. Tema «OnpeneneHue yCKOPEHUs CUITbI TSHKECTH C
IIOMOUIbI0 MATEMATUYECKOTO MasITHUKA
1 MOAVIJIb 3. JL.P.Ne31. Tema «Onpenenenne OTHOMIEHUH MOJIIPHBIX -

MonekynapHas TEIUIOEMKOCTEN HICANIBHOrO Ta3a MetoioM Knemana —

¢busnka u Jlezopmar

TepMOJAMHAMUKA JLLP.Ne35. Tema «Omnpenenenne KodphuimeHTa
MOBEPXHOCTHOTO HATSHKEHUS )KUJIKOCTH MeToioM CTOKCa
JLP.Ne36. Tema «Onpenenenue kodhduiimeHTa TMHEHHOTO
pacIIpeHys TBEPAOTO TENA»

2 MOAVIJIb 4 JLLP.Ne42. Tema «3MepeHne 31eKTpOEeMKOCTH 4

DJNEeKTPUYECTBO U | KOHJIEHCATOPOB OAJITMCTUYECKUM TalbBAHOMETPOM)

MarHeTusm JL.P.Ne43. Tema «M3yuenue npasui Kupxroga»
JLP.Ned4. Tema «Onipenenenue yaeabHOTO COPOTHBICHHS
IIPOBOJHUKA
JI.P.Ne47. Tema «M3ydeHne 351eKTpONPOBOIHOCTH KOHTAKTa
MIOJIYTIPOBOJTHUKOB P- U N -TUIa»
JLLP.Ne51. Tema «Omnpenenenne ropu3oHTaNbHON
COCTABJISIONIEN MATHUTHOTO MOJISI 3eMIIN»
JL.P.Ne53. Tema «MccneqoBaHue MarHUTHBIX CBOMCTB
(deppoMarHeTHKU ¢ MOMOIIBI0 ocuuuiorpada»
JL.LP.Ne56. Tema «Onpenenenue 100pOTHOCTH U
Kod(uImeHTa 3aTyxaHHsl Koje0aTelbHOro KOHTypa»
JL.LP.Ne57. Tema «M3ydeHue 3aTyxaronmx Kojaedbanuii ¢
MTOMOIIBIO ocIuIIorpada

HUTOTI'O no Bcem

MOJYJIAM: 4




2.2.3. [IpakTnyeckue 3aHATHS

3aounas popma oOyueHnust

HaumenoBaHue
Ne pa3nena Beero
ceMec yueoHoii Tema MpPaKTU4YeCKOTro 3aHATHS 4ACOB
Tpa AUCHHUILIMHBI
(MmoxyJis)
1 2 3 4
1 Monayns Ne 1. I1.3.Nel Tema «KuHEeMaTuka v JUHAMHAKA -
Mexannka HOCTYIATENLHOIO U BPALIaTENbHOIO JIBHKCHUSL.
3aKOHBI COXpaHEHUS»
Monayns Ne 2. I1.3.Ne2 Tema «Kunematuka v JUHAMHKA .
Mexannueckne MEXaHUYECKHX KOJICOaHHU.»
KOJICOaHMS, BOJIHEI.
Monyis Ne 3. I1.3.Ne3 Tema «MonekynsipHas (pu3HKa U 2
MonekynspHrast TEPMOIMHAMUKA)
¢buznka u
TePMOIMHAMUKA
2 MOAVIJIb 4 I1.3.Ne4-5. Tema «DnekrpocTatrka. [I0CTOSHHBIH TOK. 2
DIEKTPUUYECTBO U MarHeTH3 M
MarHeTu3M
MOAVJIb 5-6. [1.3.Ne4. Tema «I['eomerpuueckas ontuka. KBantoBas 2
OnTuka. AToMHas U ¢usuka u puszmrka aToma
saepHas pU3MKa.
HUTOTI'O no Bcem 6
MOYJISIM:
2.2.CamocTosiTeIbHASI padoTa CTyJAeHTa
e HanMeH?BaHne pas3aena Beero
yueOHOH TUCHHIIIMHBI Buasl CPC
cemecTpa 9acoB
(MmonyJis)
1 MO/ VYJIb 1. Mexanuka 1. U3yueHne TeopeTHuecKoro MmaTepraia 10
2. BeinonHeHnne KOHTPoJbHOU paboThl Nel -
(MexaHHKa).
1 3. OdopmiieHrE OTYETOB TIO -
71a00paTOPHBIM paboTam
MOIVIJIb 2. Mexannuyeckue 1. U3ydeHne TeopeTHuecKoro MmaTepraia 10
1 KOJICOaHHS 1 BOITHBI 2. BoInonHeHre KOHTPOIIbHOM paboTsr Nel -
(MexaHuveckue KoyeOaHUsI ¥ BOJIHBI).
3. OdopmiieHHE OTYETOB TIO -
J1a00paTOPHBIM paboTam
MOIVIJIb 3. MonekynsipHas 1. U3ydeHne TeopeTHuecKkoro MmaTepraia 8




($hu3MKa U TEPMOTMHAMHKA

2. BeimonHeHnue KOHTposIbHOM paboThl Nel
(MonekynsipHas Gpu3nka u
TEPMOIMHAMHMKA).

3. OdopmiieHrEe OTYETOB TIO 2
71a00paTOpPHBIM paboTaM
2 MO/ VYJIb 4. DnekTpuuecTBo u 1. 3y4yeHue TeopeTuuecKoro MaTepuana 44
MarueTu3M 2. BoInoHeHue pacyeTHOro 3a1anust Ne2, 16
3. OdopmiieHrEe OTYETOB TIO 8
OopaTopHBIM paboTaM
MOJAVYJIb 5. Ontuka 1. I3yueHne TeOpeTHIeCKOro Marepuana 30
MOIVIJIb 6. ATomHas u 1. U3yueHne TeopeTuuecKkoro MmaTepuaia 25
saaepHas pu3uKa
UTOroO: 153
IMoaroroBka K NPOMeKYTOYHOM aTTeCTALMH 9
HUTOTI'O no Bcem Moayasim: 162




3. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

3.1. UuTepakTHBHBbIE 00pa30BaTeIbHbIE TEXHOJIOTHH

3aounas popma 00yyeHUs

OcoGennoctu
OO0pazoBarenbHbIE
Bunnl MPOBENCHUS
Ne . TEXHOJIOTUH .
yaeOHOMH 3aHATHH
cemecrpa (MHHOBALIMOHHBIE
paboThI (uHIUBUAYaTBHBIC/
Y UHTEPAKTUBHBIC)
TPYIIIOBBIC)
1-2 JlaboparopHnas paboTa Y4eOHBIi SKCIIEPUMEHT IPYIIIOBbIE

3aHATHS B UHTEPAKTUBHOU (hopme B oOBeMe:

JlaGopaTopHubie paboTh — 4 4.

B HCKITIOUHTENBHBIX CITy4dasx IPUMEHSIETCSI SJIEKTPOHHOE 00y4YeHHE U IUCTaHIIMOHHbIE
obpazoBarensHble TexHonoruu (30 u JIOT), BKitoyas mpoBeieHne TEKYILETO KOHTPOJIS
YCIIEBAEMOCTH U ITPOMEXKYTOUHOM arrecTauuy. Peanusarus nporpaMMbl TUCHUILIMHBI C
ucnonszoBanueM D0 u JIOT ocyiecTBIsieTcs o0 YCMOTPEHHUIO BEIYIIETO MPENOAaBaTeNsi ¢ yueToM
TEXHUYECKHX BO3MOXKHOCTEH 00YYaIOIIMXCS C UCTIOB30BAaHUEM IIPOTPAMMHBIX CPEZICTB,
obecneunBatommx npuMeHenue anemenToB D0 u JIOT B MHcTuTyTe, MyTeM CHHXPOHHOTO U
ACHHXPOHHOT'0 B3aUMOJIEHCTBUS, K KOTOPBIM MOT'YT OTHOCHTBCH:

- JIEKTpOHHAast THPOPMAITMOHHO-00pa3oBarenbHas cpena MHcTuTyTa;

- TPYIIIIOBast TOJI0CcOBast KOH(epeHiwms B MecceHpkepax (Sumekc.Meccenmkep, VK Teams);

- TPYIIIOBOM YaT B MecceHpKepax Annexc.Meccenpkep, corpanbHoi cetn BKonrakre;

- oHJTaitH BuzieokoHpepeHms B SIHaekc. Tenemocr;

- BUJICO3AIMCH JIEKIIMI NeJarornyeckux paboTHUKOB MHCTUTYTa, pa3zMelIEHHbIE Ha Pa3IMUHbIX
BUJICOXOCTHHIaX (HAIpUMep, Ha KaHallaxX MpenoAaBaTenei) /i o0IauHbIX XpaHUIHIIAX
(marpumep, Annekc./luck).



4. OHEHOYHBLIE CPEACTBA JJIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU

U PE3YJIBTATOB OCBOEHUS YYEBHOM JUCIIUILINHBI

4.1. Buabl KOHTPOJIA U aTTEeCTAlluX, (l)OprI OLHCHOYHBIX CPEACTB

3aounas popma 00yyeHUs

Ne Bunnr Konpr Haumenosa Ol1ieHOUHbIE CPEACTBA
CeMecTp | KOHTpOJIS | MHAWKAT HUE dopma Kommuects | Kom-Bo
a A opa pasngeiia 0 HE3aBUCUM
aTTecTal | OOCTIKE yueOHOU BOIIPOCOB BIX
u HUA Y 3aJ]aHui | BApUAHTOB
(BK, Tat, | xommiere | IUCIUILINH
ITpAT) HITH BI
(Motyist)
1 2 3 4 5 6 7
1 TAT VK-1.1 Moayis 1 Kontpom. 1 100
OIK-2.1 paboraNel
(MexaHuKa)
TAT VK-1.1 Monyns 2 Otuetsl O 5-7 6
OIlK-2.1 1abopaTOPHBIM
paboram
Kontpom. 1 100
pabotaNe2 (mex.
K0J1€0)
TAT VK-1.1 Monyns 3 Otuetsl O 5-7 6
OIlK-2.1 71ab0paTOPHBIM
paboTtam
Kontpor. 2 100
paboTtaNe2
(monek. pusuka u
TEPMOJMHAMHKA)
2 TAT VK-1.1 Monyns 4-6 OtueTsl O S-7 8
OIlK-2.1 Tab0paTOPHBIM
pabotam
Kontpom. 4 100
pabotaNe4
(3TeKTpOAMHAMUK
a)
[TpAT DK3aMeH 80 25

4.2. llpuMepHbIe TeMbI KYPCOBBIX PadoT (He MpeIycMOTpPeHbI)

4.3. llpumepHbIe TeMbl pedepaToB (He MPeIyCMOTPEHbI)




4.4, TecTsl TeKywero (IpoMeKyTO4HOr0) KOHTPOJIS

TecToBblE 3aJaHUA TeKleIefl aTTeCTallum 1o MOAYJ/I10 1

%

1. MatepuanbHas Touka M 1BHKETCS IO OKPYKHOCTH CO CKOPOCTHIO ¥ Ha puc.1 noka3zan rpaduk
%

¥ .
3aBHCHMOCTH POEKIIMU CKOPOCTH ~ * OT BpeMeHH ( © — eJIMHMYHBINA BEKTOP MOI0KUTEILHOTO
-

o

¥
HalpaBJIeHUs, * — IPOEKUMs “ Ha 3TO HampasieHue). [Ipy 3ToM BEKTOP MOJTHOI0 YCKOPeHHs Ha

pI/IC.2 HMCCT HAIIPABJICHUC ...
VIA M =z

L

Puc. 1 t Puc. 2
1)4 2) 1 3)3 4) 2

2. 1Ba Tena OpolIeHHBIE MO/l OTHUM U TEM K€ YIJIOM K TOPU30HTY C HAYaJIbHBIMU CKOPOCTSAMU
Vo u

2V, Eciiit conpoTHBIICHHEM BO31yXa IIpeHeOpedb, TO OTHOIICHHE TaibHOCTEH monéra Sy /[ Sy
paBHO...

1) 22 2) 4 3) 2 4)2
3. FpaQ)HK 3aBUCUMOCTH BCIIMYUHBI TAHTCHIUAJIBHOT'O YCKOPCHUA OT BPEMCHU JI1
PaBHOMEPHOTO JIBIDKEHUS Tella TI0 OKPYKHOCTH H300pakeH Ha PUCYHKE. ..

& CH A &

:—l-{'

1 2 3 4
4. Payiuyc-BeKTOp MaTepHaIbHON TOYKH H3MEHSETCS CO BPEMEHEM T10 3aKOHY:
r =4t*t + 3tj + 2K M. Moxyns ckopocTs gepes 2 CeKyHJIBI OT Hadaa ABHKEHHS TOUKH

paBeH...
1) 16,3 m/c 2)72m/c 3)21wm/c  4)8,6M/c

5. KameHb GpOCHIIM MOJT yIIIOM K TOPU3OHTY O CKOpocThio Vo Ero TpaekTopus B 0HOPOIHOM
TI0JIE TSHKECTU M300paXkeHa Ha pucyHke. CONPOTHBIIEHUS BO3yXa HET.
—
\J,g - v

Vo

Mopnynbs TaHT€HIIMAIBHOTO YCKOPEeHUs a; Ha yyactke A —B—C ...
1) yBennuuBaercs
2) He U3MeHseTCs



3) yMeHbIIaeTcst
6. YpaBHeHUE BpallieHus: TBEPAOTO TeJa: (¢ = 48 + 4t (pam). YrioBas CKOPOCTb 4epe3 2 ¢ Tociie
Hauaya BpalleHHUs paBHA...
1) 19 pan/c 2) 52 pan/c 3) 12 pan/c  4) 48 pan/c

7. JIuck Bpamiaercsi BOKPYTr CBOEH OCH, H3MEHSS MPOEKIIMIO CBOEH yriIoBOM cKopocTH ®; (1) Tak,

KaK MOKa3aHoO Ha PUCYHKE.
(’Jz
zZ

L o 4

BeKTOp yIJI0BOi CKOPOCTH @ HaIpaBlicH 110 OCH Z B HHTEPBaIbl BpeMEHH

I)orty oty mor t310 4
2)ortymots mor t310 1y
3)ortymot, mor tymo t3
4)yorOmot; mor tymo tp

8. Touka M nBHXKETCSI 110 OKPY>KHOCTH € IIOCTOSIHHBIM TaHI'€HLIMAJIbHBIM yCKOpeHueM. Eciu
IIPOEKIIMS TAHT'€HIIMAJIbHOTO YCKOPEHUS Ha HAIpaBJIeHUE CKOPOCTH OTPHLIATEIbHA, TO BEIMUMHA
HOPMAJIbHOT'O YCKOPEHHUS. . .

1) yBenuuuBaeTrcss 2) yMeHbLIAeTcsl  3) HE U3MEHSETCs

9. Touka ABMXKETCSI 110 OKPYKHOCTU paguycoM S0CM U COBepIIAET MOJHBINA 000poT 3a 2 C.
JInneliHasg CKOPOCTh TOYKH PaBHA...

T T
1)ZM/C 2) tm/c 3) EM/C 4) 4nwm/c 5) 2mwm/c

10. Ecoim 8¢ M 8y, TaHreHnuanbHas 1 HOPMAbHas COCTABIISIOLICE YCKOPEHHUE, TO COOTHOLICHHUS
a;=0, a,=0 cnpaBeUBHI 1JIA ...

1) npsAMOAMHENHOTO PABHOMEPHOI'O ABHXKEHUS

2) paBHOMEPHOTO KPUBOJIMHEWHOTO ABHKEHUS

3) NpsAMOJIMHEHHOTO PABHOYCKOPEHHOTO JABHXKEHHUS

4) paBHOMEPHOTO JBUKEHUS OKPYKHOCTH

TecToBblE 3aJaHUA TeKyIIIeﬁ aTTeCTallum 10 MOAYJIIO 2
1. MaTepI/IaJ'ILHaH TOYKa COBEPIIACT TAPMOHUYCCKUC KoJIeOaHMS 110 3aKOHY

x=0 3COS(—t + — |. MakcumalbHOE 3Ha4€HUE CKOPOCTH TOYKH PABHO. ..

Bapuants! oTBeTa:
1)0,2nm/c  2)mwm/c 3) 0,1t m/c 4) 2nt m/c
d’x b dx k

4+ —.— 4+ —x =0 aBusaeTCcAa

2. YpaBHEeHHE JBUKEHUS IPYKUHHOTO MAaATHUKA
dt> m dt m

QG epeHIaIbHBIM YPaBHEHUEM. . .
1) cBOOOIHBIX 3aTyXarOIMIMX KOJEOaHMI
2) cBOOOTHBIX HE3aTyXaroIuX KoneOaHun
3) BBIHYX/IEHHBIX KOJie0aHuI
3. II1OoTHOCTh IOTOKA SHEPTUU YIIPYTOil BOJIHBI HIMEET Pa3MEPHOCTb. ..
l)BT/M2 2)x/ M 3)Bt- M2 4) Tx- M
4. Ha pucyHnkax n300pakeHbl 3aBUCIMOCTH OT BPEMEHH KOOPJIMHATHI U YCKOPEHHUS
MaTepHaTbHOW TOYKH, KOJICOTIOMICHCS 0 TApPMOHUYECKOMY 3aKOHY.



o
b
T I T A |

=, ITSo

o= 1

10t

=1

=01

== 1

-=na

A=

-+

o= o = onm o= o =
[{uknuyeckas yacToTa KojeOaHU TOYKU paBHA...
-1 1 -1 1
1) 3¢ 2) 2¢ 3) 4c 4) 1c
5. lllapuk, OpUKpEIIEHHBIN K IPYKUHE U HACAKEHHBIN HAa TOPU30HTAIIBHYIO HAPABJIAIOILYIO,

COBEPIIIAET FTaAPMOHUYECKUHN KOJIeOaHUsI.

7 A 0 s

A~
A
Ha rpaguke npencrapieHa 3aBUCMMOCTb IPOEKLIUN CHIIBI YIPYTOCTH HPY>KUHbBI Ha

TIOJIOKHUTENILHOE HAPABJICHHE OCH X OT KOOPAMHATHI IIIAPHKA.
i, H

[ I A N DR | N R S ISR S U |
T I T—7 (B T3 =T
1Al [ [ |

—+ gt —dA——— 12—t —d——+—
(. i [ I

A L
| I | 1 | 1 | | I ]
R SR B | !
o400 =20 0 21 40 : X, MM

_J.__|__L__|__L_.._|__:_ [ R
[ [ ¢ 1
1. | | I |
T 2 pe = F 2 S i g
1 : | : i ) :

..+....|__|..._|__|__ e e = __;_..r

PaGora cunbl ynpyroctu npu cMEIIeHUH HiapuKa u3 nosuoxenus 0 B moioxeHue B cocrasmsier
1) 8-107 fone 2) 0k 3) —4-107 e 4) 4.107 e
6. CKJ'IaI[BIBaIOTCSI JBa TapMOHUYCCKHUX OJHOTI'O HAIMPABJICHHUA C OAMHAKOBBIMH YaCTOTaAMH U
s
pPaBHBIMH aMIUTUTYaMu A . [Ipu pasHoctu daz Ap= > aMIUTATY/a PE3yIbTHPYIOIIETO
KoJieOaHus paBHa ...

1) Ag+/2 2)2 Ag 3)Ag/3  4)0

7. CknaapIBarOTCs B TAPMOHUYECKHUX KOJIEOAHUS OJTHOTO HAIMPABJIEHUS C OJITMHAKOBBIMHU
nepuogamu. Pe3ynbrupyroriee kojaebaHne nMeeT MUHUMAJIBHYI0 aMILTUTYY TIPH PA3HOCTH
¢a3, paBHOU

1)0 2)% 3)n 4)%



8. CKJIaI[BIBaIOTCSI ABa TAapMOHHUYCCKUX KoJIeOaHUs OIHOTO HAITPpaBJIICHUSA C OAUHAKOBBIMU

TepHOIaMK ¥ PaBHBIMHU aMILTHTyamMu Ao. ITpu pasHocTn a3 Ag = 32” aMILTATYyIa
PE3yIBTUPYIOIIETO KoJeGaHus paBHa ...
5
10 2) 2A0 IS4 A2

9. YpaBHeHHE MIIOCKON CUHYCOMAAIBLHON BOJHBI, pacCpOCTpaHstolieics Boias ocu OX, umeer

£ =0,01sin[10°t - 2x

BUJI . Torma ckopoCTh pacpoCTpaHeH s BOJIHBI PaBHA. . .
1) 2 m/c 2) 500 m/c
3) 1000 m/c

10. YpaBHeHHE IOCKOW CUHYCOMAAIBHON BOJIHBI pacipocTpaHstomeics Baoiab ocu OX,

umeer Bug £= 0,01sin(10%-2x). BoaHOBOE YHCIIO HMEET pa3sMEPHOCT . ..
Di/le 2)m 3)I/m  4)c

TecroBble 321aHUs TeKYLIeH aTTeCTALMHU 10 MOAYJII0 3
1. Ha pucynke mpencraBieH rpadpuk QyHKIMH pacrpeneicHus] MOJICKY HIICATBHOTO Tas3a 1o
dN
ckopoctssM  (pacmpenenenuss Makcsema), rae f(v) = f(v) :W- JOJIS. MOJIEKYJI, CKOPOCTH
v

KOTOPBIX 3aKJIKOYCHBI B HMHTCPBAJIC CKOpOCTeﬁ oT V J0 V+d Vs pacueTe Ha C€AUHULY 3TO

MHTEpBAJIa
f(v) &

A ——— e ————

FEF W
dv
—

fe—

Jnist 3T0# PyHKIIMM BEPHBIM YTBEPKIEHUEM SIBIISETCS. . .
1) c pocrom TemriepaTypsl IUIOIIA b I0JT KPUBOM pacTeT
2) ¢ pocTOM TeMIepaTypbl MAKCUMYM KpUBOM CMeIaeTcs BIIPaBO
3) c pocToMm Temreparyphl BeIMYNHA MAKCUMyMa pacTeT
2. Ha pucyHke npezacraBieH rpapuk (yHKIUM pacmpenesneHuss MOJEKyNl MIealbHOro rasza 1o

N
ckopoctsam  (pacmpenenenuss Makceemna), tae f(v) = f(v) =§—d- JOJISI MOJIEKYJI, CKOPOCTH
Vv

KOTOPBIX 3aK/II0YeHbl B WHTepBasie ckopocteir or V mo V+d VB pacuere Ha equHuIly 3TO

HHTCpBAJIa
f(v) 4

A ———

BEF v

F

dv
—

Jnst 5T0i PyHKUIMU BEPHBIM YTBEP)K/ICHUEM SIBISIETCS. ..
1) c pocrom TemrepaTypsl IUIOLIA1b 1O/ KPUBOM pacTeT
2) c pocToM TemIiepaTyphl IUIOLIa1b [0/ KPUBOM HE U3MEHSIeTCs



3) c pocTom TeMIlepaTypbl BEIMUYMHA MAKCUMYyMa PacTeT
3. CpenHuil UMITYJIbC MOJIEKYJIbI HICATLHOTO Ta3a MPH YMEHBIIICHHH a0COTIOTHON TeMITepaTyphbl
rasa B 4 paza...

1) yBenuunTcs B 4 pasza

2) yBenuuuTCcs B 2 paza

3) ymeHbIIUTCS B 2 pasza

4) ymenbiutcs B 4 paza
4. Ha xaxnaylo creneHb CBOOOIBI JBUKEHHS MOJEKYJbl MPUXOJIUTCS OJWHAKOBAs SHEPTus,

paBHas %kT (k- mocrostunas Bompimana, T -temmneparypa mno mkane Kenbuna). [lpu

YCIIOBHH, YTO MMEET MECTO BCE BHIbI JIBIKCHHS, CPEIHSSI KMHETHYECKAS SHEPTHS MOJIEKYJIbI
Bozopoaa (Hy) pasna...

3 1 5
1) —kT 2)—kT 3) —kT
2 2 2
5. CpenHsAsi KMHETHYECKash 3HEPIUs MOJIEKYJbl WACAJIBHOIO rasa Ipu TemIepaType T paBHa
6p

| . o
S:EkT . 3nmech I=n,+n,+2nroe n,n u N -4Mcio cTeneHed  cBOOOJBI

HOCTYIATENIFHOTO, BPALIATENIFHOTO U KoJjieOaTeabHOro ABMKEeHUs Monekynbl. [l remus (He)
YKCIIO0 | PaBHO ...

5 2)1 3)7 43
6. CpenHsiss KUHETHUYECKash HSHEPrHs MOJEKyJ rasa Mpu Temreparype T 3aBHCHT OT HX
CTPYKTYPBI, YTO CBSI3aHO C BO3MOXKHOCTBIO PA3IMYHBIX BUJIOB JBHMKEHHUS aTOMOB B MOJICKYJIE.
Cpennsist kKuHeTHUecKas sHeprus Mojekya reaus (He) pasna. ..

it 23k Lkt 4 2kt
2 2 2 2
7. Ha xaxnayioo creneHb CBOOOABI JABMXKEHMSI MOJIEKYJIbI NPUXOAUTCS OIMHAKOBAas SHEPIrus,
1
paBHas EkT (k- mocrostunas Bompimana, T -temneparypa o mkane Kenbuna). [lpu

YCJI0BUH, YTO MMECT MECTO BCC BHJbI JABWKCHHA, CPCAHAA KHHCTHYCCKAA DHCPIUA MOJICKYJIbI
BostopoJia (Hz) paBHa...

1) EkT 2)1kT 3) EkT
2 2 2

8. Ha pucynke m3o0paxen uukin Kapuo B koopaunarax (T,S), rme S-sHtpomus. Temsora
MOJIBOAMTCS K CUCTEME Ha y4acTKe

T &
- . 2
i ¥
4l I
I 1 -
o
1) 3-4 2) 1-2
3) 2-3 4) 4-1

9. B nporiecce 00patuMoro n300apuyIecKOro OXJIaxAeHUs MOCTOSTHHON Macchl UI€aIbHOTO ra3a
€ro SHTPOMHSI. ..
1) ymeHbmIaeTcs 2) yBeIM4YNBaETCA 3)He uzMeHseTcs



10. B mporecce oOpaTuMoro aanabdaTHuecKOro OXJIAKICHHS MOCTOSHHOW MAacChl HICabHOTO
ra3a ero 3HTPOIIHUS. ..
1) He u3MeHsieTcsT  2) yMEHbILAETCs 3) yBenuuuBaeTcs

TecroBble 3a1aHUs TeKYyLIeH aTTeCTAUMU 110 MOAYJII0 4

1. Cuna B3auMOICHCTBUS JBYX OTPHUIATEIBHBIX TOYEUHBIX 3apSAA0B, HAXOSAIIUXCS Ha

pacctostHuu R npyr ot apyra, paBHa F. 3apsi oqHOM U3 yaCTUI] YMEHBIIWIIN 110 MOJIYJIIO B IBa

pa3a. UToOn!I cuita B3auMoieiicTBUs F He U3MEeHMIIach, pAaCCTOSHUE MEXY 3apsiiaMy Hajo. ..
1) yBenuuuts B 4 paza

2) yBEJINYUTH B V2
3) yBenuuuTh B 2 pasza

4) yMCHBIIIUTH B V2
5) yMeHbIIUTS B 2 pasa
2. DIeKTpOCTaTHIECKOE MOJIE CO3/IaHO OJAMHAKOBBIMU IO BEJIMYKMHE TOYSHUHBIMH 3apsiiaMu (1 U

Ecnu 1=+, g2=- (, @ paccTosiHUE MEXY 3apsiiaMH U OT (2 10 Touku C paBHO a, TO BEKTOP
HaIPSKEHHOCTH 1oJ1s1 B Touke C OPUEHTUPOBAH B HAMPABIICHUH. ..

nH4 2)3 3)2 4)1
3. [ToTox BekTOpa HANIPSHKEHHOCTH Y€Pe3 3aMKHYTYIO MTOBEPXHOCTh, BHYTPU KOTOPOH HAXOIATCS
3apsibl, paBeH...

1) cymMMe AJIEKTpUYECKUX 3apsI0B BHYTPH STOM MOBEPXHOCTH JIEIICHHOMN Ha €

HYJIIO

2) cymMMe CBOOOHBIX 2JIEKTPUUECKHX 3apsI0B BHYTPU 3TON MOBEPXHOCTHU

3) cymMme CBSA3aHHBIX AJIEKTPUUYECKUX 3aPsI0B BHYTPH ITOM MOBEPXHOCTH

4) B]1C xoHTypa, MPOBEACHHOTO BHYTPH 3TOI MOBEPXHOCTH
4. TToTok BEKTOpa HAMPSHKEHHOCTH JIEKTPOCTATUYECKOTO TOJISI Uepe3 3aMKHYTYIO TOBEPXHOCTh

S paseH...
5

1)6_q 2)4_q 3)2_‘1 4)0
€0 €0 €0

5. B HexoTOpoil 001aCTH MPOCTPAHCTB CO3/AHO ATEKTPOCTATUUECKOE TI0JIE, TOTEHITHAI
. 2
KOTOpOTO onuchiBaeTcs GyHKIMeH ¢ = 3x°. BeKTop HANPsSHKEHHOCTH JIEKTPHYECKOTO TIOJIS B

TOYKE MTPOCTPAHCTBA, TOKA3aHHBIN HA PUCYHKE, Oy/IeT UMETh HallpaBJieHHUE. ..
¥ |

=
et

0 X
)3 2)1 32 44

6. B anexTpudeckoM noie IocKoro KOHAeHcaTopa nepeMeIiaercs 3apsaj +q B HallpaBlIeHHUH,
YKa3aHHOM Ha CTpEJIKe



. Torna pabota cui rmoss Ha yuactke AB...
1) monoxurenbHa  2) oTpunarenbHa  3) paBHA HYIIO

7. IIpOTOH HaXOIUTCSL HA PACCTOSHUHM I OT OJOKUTEIBHO 3apPSKEHHOM HUTH M Ha HETO
neiictByet cuia F. Cuia, geficTByromas Ha anb(a-4acTUIly, HaXOISIIYIOCS Ha 9TOM HKe
pacCTOSHUU OT HUTH OyJeT paBHa...

1)F 2)05F 3)025F 4)2F  5)4F

8. Ha oHO# mipsiMOi#i, Kak IMOKa3aHO Ha pUCYHKe, pacnoiokeHsl Touku A, B, C u D. Benmuunnbt
HANPSDKEHHOCTEH JICKTPUIECKOro mouist B Touke C, co3jaBaeMbIX TOYCUHBIMHU 3apsiaMu  1=2(,
0>=-q u q3=q/2, pasusl E1=E, E;=2E u Es=E

Q: 02 O3
L L g @ @
A B Cc D

CymMmapHas HanpspKeHHOCTD 1odist B Touke C, cozaBaeMasi TpeMs 3apsiaMH paBHa. ..
1) 2E u HanpaBlieHHE BIPaBO
2) 4E u HanpaBiieHUE BJIEBO

3) 2E u HanpaBieHHE BIEBO

4)0
9. IlpucoeMHEeHHBI K UCTOYHUKY TOKA IJIOCKUN KOHJIEHCATOP, 3all0JIHEHHBIM AUAJIEKTPUKOM C
JUAJIEKTPUYECKOM IIPOHULIAEMOCTBIO €, 3apsbKeH A0 pasHocTd noreHuuanoB U. Eciam ynanuts
JUBJIEKTPUK, TO Pa3HOCTb OTEHIIMAIOB MEKAY OOK/IaJKaMi KOHJEHCAaTOpa CTaHET PaBHOM. ..

1) e U 2)% 3)% H(c-1U  5)U

10. BonbpT-amnepHasi XapakTepUCTHKa aKTUBHBIX 2JIEMEHTOB 1IeNH 1 ¥ 2 mpecTaBieHa Ha

pUCYHKE
Imnd

-

20

15

%)

10

10 20 20 40 IEBE
Ha snemenTte 1 mpu Toke 15 m A BbIEIsS€TCS MOIITHOCTb. ..

)15Br  2)030Br  3)450Br  4)0,45Br

TecroBble 3a1aHUs TEKYLIEH aTTeCTALMU 110 MOAYJIIO S

1. meroTrcs 4 pemieTku ¢ pa3InyHbIMUA MTOCTOSSHHBIMU d, OCBEIIaeMble OJTHUM U TEM Ke
MOHOXPOMaTHYECKUM M3IIYYEHHEM Pa3IMYHOM MHTEHCUBHOCTH. Kakoil pUCYHOK UJLUTIOCTPUPYET



MOJIOKEHHE TTIABHBIX MAaKCUMYMOB, CO3/1aBAEMbIX JU(PPAKLIMOHHON PEIIETKON C HAaMMeHbIIeil
MOCTOSIHHOM pemeTKu? (J — MHTEHCMBHOCTD CBETA, L yroia nudpakiun).

b1 47
10T 104

R

1) 2)

$ t u t -
04 05 -02 -01 0O 01 02 03 04 sinQ

05 04 sQ

3) T 4)

L
U

l 4 L -
04 0% 02 01 0 ol DR 03 04 shO 04 03 02 -00 o] 01 02 03 04 sing

2. Ha myTu ecTeCTBEHHOTO CBETa IMMOMEIIEHBI JIBE TUIACTHHKH TypManuHa. [locie mpoxoxaeHus
IUTACTUHKM 1 CBET MOJIHOCTHIO nosisipu3oBad. Eciu J1 1 J, — MHTEHCUBHOCTH CBeTa,

J
J a = L
MPOLIENIEro MIACTUHKU 1 U 2 cCOOTBETCTBEHHO, U 4 , TOTJIa YTOJl MEXKTY
HarnpasieHusiMu OO u O’O’ paBeH. ..
%
To

1) 45° 2) 30°
3) 90° 4) 60°

3. Ha pucyHke nokaszaHa KpuBasi 3aBUCUMOCTH CHEKTPAIbHOU IJIOTHOCTU SHEPTreTUYECKON
CBETUMOCTHU a0COJIFOTHO YEPHOTO Tema oT JuTiuHbI BOIHBI pu T=6000K. Ecnu TemmnepaTypy Tena
YMEHBIIUTH B 4 pa3a, TO AJIMHA BOJIHBI, COOTBETCTBYIOIIAs MAKCUMYMY U3JIy4eHUsI aOCOTIOTHO



4EpPHOIo TEeNa, ...

1,4 6000 K

|

|

|

|

|

I

|

' »

500 7. . HM

1) ymenbHTCS B 4 pasa 2) yMeHbIIHUTCS B 2 pa3a
3) yBenuuutcs B 4 paza 4) yBenuuuTCs B 2 paza

4. Ha pucyHke nmoka3aHbl HarmpaBJieHus magatoniero ¢potona ([1), paccessunoro ¢portona ([17) u
JIeKTpoHa 0TAauu (€). Yroa paccesHus 90°, HanpaBiieHUE IBUKEHUS MIEKTPOHA OTAaYN

=30"
COCTaBJISIET C HANPABJICHUEM MAIAI0IIEro GOTOHA Yroi P

3(MsB- ¢)/m

. Ecniv umnysibe magaromiero

dboTona

, TO UMITYJIbC PACCETHHOTO (OTOHA (B TEX e SAMHUIAX ) PABEH. ..

2) 28
3) 1,5 4 153

5. Ilpu mpoxoxaeHuu 0eoro cBeTa yepes3 TpEXrpaHHylo IpU3My HaOJt01aeTCs €ro pas3ioKeHue
B CIIEKTP. DTO SIBJICHHE OOBACHSETCS. ..

1) mnonspusanueii cBera 2) jamcnepcuei cBeta

3) wuHTepdepeHimeii cBeta 4) nudpaxumeit cBera

6. 111 T. A onTMyeckasi pa3HOCTb X0/ JIy4el OT IByX KOr€peHTHBIX MCTOYHUKOB S1 U Sy paBHA
1,2 mxm. Ecnn nmuna BontHel B Bakyyme 600 #v, To B T.A Oyner HaOIr0aaThCs. .

A
Sy
MaKCUMyM HHTep(EepeHIINH, TaK KaK MUHHUMYM UHTEpPPEPEeHLINH, TaK KaK
1) pa3HOCTB X0Ja paBHA YETHOMY YUCITY 2) pPa3HOCTh X0Ja PaBHA YETHOMY YHCITY
MOJTyBOJIH MOJTYBOJIH
3) MUHUMYM HHTEp(EpEeHILINH, TaK KaK 4) MaKCUMYM MHTEp(EpeHIINH, TaK KaK

Pa3HOCTh X0J1a PaBHA HEYETHOMY YHUCITY Pa3HOCTh X0/1a paBHA HEYETHOMY YHUCITY



ITOJIYBOJIH TIOJIYBOJIH

7. Ha pucyHke npeacTaBlieHbl 1B BOJIbTAMIIEPHbBIE XapaKTEPUCTUKU BAKYYMHOIO
¢dorosnementa. Ecnu E — ocBemieHHOCTH (poTOKaTO1a, @ [ — 9yacToTa malaloiero Ha Hero CBeTa,

TO CIIpaBEAJIMBO CIECAYIOIICE YTBECPKIACHUC. . .
I&

A

¥

1) v <vy, E; =E; 2) vy =vy,E > E,
3) vy vy, B =E, 4) vy =vq,E; <K,
1. Ha pucynke npecrapieHbl TpaGuKy 3aBECKMOCTH CHIEKTPAILHON IIOTHOCTH

HSHEPTreTUYECKON CBETUMOCTH a0COIIOTHO YEPHOTO TEJa OT YACTOTHI IIPH PA3TMUHBIX
temneparypax. HaubompIieil Temneparype COOTBETCTBYET IpaduK. ..

1‘ E
v

— "
-

v
1). 1 2).2 3).3 4). TemnepaTypa Be3Jie OJUHAKOBA

9. SIBneHme HUCITYCKaHUSA 3JICKTPOHOB BEIICCTBOM 10 JeHCTBHEM QJICKTPOMArHuTHOT'O
HN3TYy4YCHUS HA3BIBACTCA ...

1) 3JIEKTpU3aLUEN 2) yAapHOU MOHU3ALUEN

3) doroadpdexrom 4) (hoTOCHHTE30M

10. Pa3noxeHnue mydka COJTHEUHOTO CBETA B CIEKTP MPU NPOXOXKACHUHU €TI0 YEPE3 IPUMY
OOBSACHSETCS TEM, UTO CBET COCTOUT U3 ANEKTPOMArHUTHBIX BOJIH, KOTOPHIE B IPU3ME. ..
1). meroT pazHyro CKOPOCTb

2). UMeroT 0ITMHAKOBYIO CKOPOCTH

3). [lornomarotcs B pa3HO CTENIEHU

4). IMeroT 0JIMHAaKOBYIO JJIMHY BOJIHBI.

TecroBble 3a1aHUs TEKYLIEH aTTeCTALMHU 110 MOAYJII0 6

1. IIpu nepexojiax 31€KTPOHA B aTOME C OJHOI'O YPOBHS Ha JPYroil 3aKOH COXpaHEHHs MOMEHTa
UMITYJIbCA HAKJIaJbIBAET ONpeAeeHHbIe OrpaHuueHus (mpaBuiio oTOO0pa). B sHeprernueckom



CeKTpe  atomMa  Bojopoma  (pHC.)  3ampewjeHHbiM — TIEPEXOIOM  SBISETCA...
+ g p d f

2?7

/

2

e

1) 4f-3d 2) 4s-3p
3) 3p-2s 4) 3s-2s

2. BeicoKasi MOHOXPOMATUYHOCTD JIa3epHOT0 U3ITYUYEHUS! 00YCIOBIEHA OTHOCUTENHHO OOIBIITNM

-3
BPEMCHEM KHU3HHU IJICKTPOHOB B METacTaOUILHOM COCTOSIHUH D]'D c . y‘II/ITLIBaH, qTo

£=6,6-10"%38-¢
noctostHHas [Tnanka , IIUPUHA METacTaOUILHOTO YPOBHS (B 28) OyzAer He

MCHEC. ..
1) 1,5-1071 2) 1,5-107%7
3) 6,6-107"° 4) 66-1071°

3. CranmonapusiM ypaBHeHueM llIpenuHrepa 11 TMHESHHOTO TAPMOHHYECKOTO OCITUILIATOPA
SABJIACTCA YPABHCHHUC ...
2 2.2 2
d 2m Ao~ X d 2
) R E-TE Ty =0 ) X+ By =0
Ax h 2 dx h

2
m,_ Ze o
RE (E+4ﬁ%r)w=ﬂ 4) ﬂnW*’H—EEW—ﬂ

3) A+

4. BeposTHOCTb OOHAPYKUTh AIEKTPOH Ha ydacTkKe (a,b) 0OJHOMEPHOTrO MOTEHIIUABHOTO SITUKA
b

W= J‘m dx
C 6€CKOH€‘-IHO BBICOKUMH CTCHKAMH BBIYUCIIACTCA 110 q)OpMy.]'IC a , TAC wo_ IINIOTHOCTDH

BEPOSATHOCTH, OIIpeleisieMas hd -pynkuueit. Eciu R4 -QyHKIMS UMEeT BUJ, YKa3aHHbII Ha

L 5L

PUCYHKEC, TO BEPOATHOCTDH O6H3py>KI/ITb OJICKTPOH Ha Y4aCTKE 6 6 paBHa...

o

-

_L L
5 1) 56 2) 23 3) 13 4) 12

5. HeusBecTHbBIN paiiOaKTUBHBIA XUMHUYECKHI 3JIEMEHT CAMOITPOU3BOJIBHO pacHagaeTcs 1Mo
a1 142
X—.Krt'-Ba+3n

L}
e
[ou]

CXEMC!: . ﬂllpO 9TOI'0 2JICMEHTA COACPIKUT...



1) 92 nporona u 144 neliTpoHa 2) 94 nporona u 144 nelitpona

3) 92 nmporona u 142 HeltpoHa 4) 94 nmporona u 142 HelTpoHa
6. B mporiecce 3JeKTpOMarHUTHOTO B3aUMOJICHCTBHS IIPHHUMAIOT YY4acTHE ...

1) dotonb 2) HEUTPUHO
3) HEUTPOHBI
7. % -u3;rydenue npeacTaBiIsgeT cOO0M HOTOK . ..

KBAaHTOB 2JICKTPOMAarouTHOI'O U3JIy4YCHM,
HCITYCKAaCMbIX aTOMHBIMH sAApaMHu IIpu

1) MIPOTOHOB 2)
1epexo e U3 BO30YKICHHOTO COCTOSTHHS
B OCHOBHOE
3) 3JIEKTPOHOB 4) SIICp aTOMOB TEJTHS

8. Kakas 101151 paln0aKTUBHBIX aTOMOB pacnaieTcs 4Yepe3 NHTEpBall BpEMEHH, PaBHBIN JBYM
nepuoam Inosypacnana?

1) 25% 2) 50%
3) Bce atombl paciagytes 4) 90%
5) 75%
h
p=—

9. lle bpoiinb 0600111 COOTHOILIIEHUE A JuTst GOTOHA Ha JTFOOBIE BOJTHOBBIC MPOIIECCHI,
CBSI3aHHBIE C YACTUIIAMH, UMITYJILC KOTOPBIX paBeH P. Toraa, ecium CKOpOCTh YaCTHUIl OJIMHAKOBA,
TO HAaUMEHBIIIEH JUIMHON BOJIHEI 001a1a10T. ..

1) & _gacTunp! 2) MPOTOHBI

3) HEUTPOHBI 4) AJIEKTPOHBI

10. Umnynsc hoToHA MMeeT HauMEHblIee 3HaYeHHUE B IMaNa30He 4acToT
1). PEeHTTeHOBCKOTO U3Ty4eHUS

2). Bunumoro uzny4eHus

3). YbTpaduoneToBoro u3mydeHus

4). adpakpacHOro u3mydeHus

4.5 KJIIOYU K TECTAM
( He mpexyCMOTPEHBDI)

4.6. BapuaHTBhI KOHTPOJIBLHBIX 3a1aHuii (padoT)

IIpumep koHTpPOJIBLHOI padoThl Nel moxyss 1

1. [IBmxeHue MaTepuadbHOW TOUKM 3aJlaHO ypaBHeHHeM Xx=At +B t?, rne A=4m/c, B= —
0,05M/c”. OmpenennTh MOMEHT BPEMEHH, B KOTODBIH CKOPOCTh TOYKHM paBHa Hymo. Haiitu
KOOPJMHATY M YCKOPEHUE B 3TOT MOMEHT. (80c, —0,05m/c; Om)

36. Koneco Bpamaercss BOKpYr HENIOABM)KHOM OCH 10 3aKOHY ¢=A+B t?+C %, rie A=0,5 paz,
B=8paw/c’, C=— 0,2 pan/c’. HaiiTi HOpMaJbHOE, TAHTCHIHANBHOE H MONHOE YCKOPECHHE TOUKH,
HaxoJsuIelics Ha pacctostHun 0,9M OT ocu BpaieHusl, uisi MoMeHTa Bpemenu 12¢. (10036 M/CZ;
1,44 m/c?; 10036 /)



75. K mutu nozasemeHa rups. Ecian nogHuMaTh TMpIo ¢ YCKOPEHHEM 2 M/c%, TO CHTa HATSKEHHS
HUTH OyZeT MeHbIlle TOH CHJIBI HATSKeHUs, NMPU KOTOpOM HHUTH paspeiBaeTca. C KakUM
YCKOPEHHEM HaJI0 IOJHUMATh TUPIO, YTOOBI HUTh pa3opBasach?

100. JIluck, MOMEHT HWHEPIMU KOTOpOro 245kr M2, Bpamiaercs ¢ yactorod 30 o06/c. Uepes
2MUHYTHI, TOCJE NpEeKpalleHusi JEeUCTBHUS Ha JUCK MOMEHTa CWJI, OH oOcTaHoBHUTCs. Haiitu
MOMEHT CHJI TPEHHSI U YKCII0 000POTOB, KOTOPOE clieiall AUCK /10 MOJTHONW OCTaHOBKHU. ()

117. Hlap maccoit 1,5 Kr ABMKETCS CO CKOPOCTBHIO 5 M/C U CTAIKUBAETCS C IApOM Maccoi 3 KT,
JIBUKYLIUMCS] HABCTPEdy eMy co CKopocThio 3M/c. KakoBbl ckopocTH mapoB nocie yaapa? Y aap
CUHUTATh A0COIIOTHO YIPYTUM, MPSMBIM, IEHTPATBHBIM.

145. Ha noBepXHOCTH OJTHOPOJHOTO JUCKA, KOTOPBIA MOYKET BpAIlaThCA BOKPYT BEPTUKAIBHOMN
OCH, IIOJIO’KEHBI 110 OKPY>KHOCTH paaunyca S0cM penbebl UTPYLIEUHOH jKele3HoM Joporu. Macca
nucka 20xkr, paanyc 80cM. Ha penbcbl HEMOABUAKHOIO IUCKA MOCTABUIIM TAPOBO3UK MAcCOM 1Kr
Y BBIITYCTHIIN U3 PYK. [JapoBO3HK cTa IBUTaThCS OTHOCUTEIBLHO PEIIBCOB CO CKOPOCTHIO 10M/cC.
C Kakol 4acTOTOH OyJeT BpamarbCs JUCK?

165. OnpenenuTs HANPSHKEHHOCTH M MOTEHIIMA TPAaBUTALIMOHHOTO oI Ha BeicoTe 2000kM Hax
NOBEpXHOCTHIO 3emiid. CUUTATh U3BECTHBIMU YCKOPEHHE CBOOOIHOIO MaJCHUS Y IOBEPXHOCTH
3emun u €€ paanyc.

196. I1o ropu30HTAILHON TIOCKOW MTOBEPXHOCTH KATHTCS IUCK CO CKOPOCTHIO 16M/C.
Onpenenuth K03 HUIUESHT COMPOTUBIICHUS, €CITU TUCK, OYAy4YH MPEAOCTABICHHBIM CAMOMY
cebe, OCTaHOBWIICS, TPOUS MyTh 45M.

IIpumep KOHTPOIBLHOM padoThI Ne2. moayJis 2

1. MarepuanbHasi TOYKa TapMOHUYECKH KOJIEONEeTcs 1O 3aKOHY KocuHyca. HawanpHas ¢asza
paBHa HYJIO, aMIuIMTyna konebanuii 10 cM, kpyroBas yacrtoTa 2 c-1. Uemy paBHBI CMEIICHHE,
CKOPOCTh U YCKOPEHHME TOYKM B TOT MOMEHT, KOrjJa OT Hauyaia kKosneOaHui npouwio 0,5 c?
(0,054m; - 0,168m/c; -0,216m/c?)

26. JIBa rapMOHHYECKHX KOJICOaHUs!, HAITPABICHHBIX 10 OJJHON MPSMOU U HUMEIOIINX
OJIMHAKOBBIC aMIUIUTY/Ibl U MIEPUO/IbI, CKJIQABIBAIOTCS U OJJHO KOJIEOAHUE TOM K€ aMIUIUTY/IbI.
Haiitu pa3nocts (a3 cknanpiBaeMsix xonedanuii. (17/3)

46. K criupanpHOIi IPYXUHE MOJBECHIN TPY3UK, B pe3yJIbTaTe Yero npy>KuHa pacTsHynach Ha 12
cM. KakoB OyzeT nepuos kKoinebanuii rpy3uka, el ero HEMHOTO OTTSIHYTh BHHU3 U 3aTeM
ornyctuts? (0,7¢)

71.  OmnpenenuTh  UIMHY  JKEJIE3HOJOPOKHOM  TpyObl, e€cau  3BYyK OT  ynapa
no TpyOe y OJHOTO KOHIIA CIBIIIEH y JPYroro KOHIIA JBaXIbl C WHTEPBAJIOM BpeMeHH 1 c.
CxopocTtb 3ByKa B Bozayxe 340 m/c, a B xene3e — 5300 m/c. (363m)

IIpumep KoHTpOJILHOIM padoThl Ne3 moayJs 3

115. OnpenennTte CpeAHION KMHETHUYECKYIO HHEPTUIO MOCTYNATENbHOIO JIBUYKEHUS MOJIEKYI,
colepkamuxca B | T a30Ta, W SHEPrui0 BpALIATEIbHOIO JABMXKEHHS O3TUX MOJIEKYN MpU
temneparype 300 K.

137. Onpenenuts OTHOCUTEIBHYIO MOJIEKYJIIPHYIO Maccy rasa, eciiu npu temmneparype 154 K u
nasnenun 2,8 MIla ero mimotHocTth 6,1 kr/Mm3. (2,788 - 1 0_3K2/M0.7Zb)

141. Kucmoponx HaxoguTcss NOpuU HOPMalbHBIX YycinoBusAx. OmnpenenuTs Kod(pUIUEHT
TEIUIONPOBOAHOCTH KUCIIOPOJa, eciu A(PQPEKTUBHBIN Tuamerp ero mosekyn paseH 0,36 HM.
(8,49 - 10°Bm/uK)

175. T'a3, aBnssch pabouuM BeleCcTBOM B Iukje KapHO, MOMydus1 OT TEIUIOOTAATYMKA TEIUIOTY
4,38 /I u coepmmn padory 2,4 k/x. OnpenenuTs TeMieparypy TEMJIOOTAATYMKA, €CIIU
Temneparypa teronpuemuuka 273 K. (604K)

IIpumep koHTpPOJILHOI padoThl Ne4 mony.s 4
1. Kakoit 3apsa npuo6pén Obl MeqHbIN map ¢ paauycoM 10 cMm, ecau Obl yaanoch yaaauTh BCe
IEKTPOHBI POBOAMMOCTB? TLIOTHOCTB Mew 8,9 T/CM®, OTHOCHTE/IBHAS ATOMHAS MAacca paBHaA



643. 3apsn snektponHa 1,6 - 10K, uncio ABoragpo 6 - 10®*monb ™. CunTath, 4TO Ha KAXKIBIL
aTOM MEJH MPUXOJUTCS OJUH AJIEKTPOH MIPOBOIUMOCTH. (J,6 - [ 07KJ1)

47. Ilo ToHkoMmy KoOJbIly paguycoM 10 cM paBHOMEpPHO pacmpelneicH 3apsj C JMHEUHOU
wiotHocThi0 1 MkKi/M. OmnpenenuTs HaOpsHKEHHOCTb SJIEKTPUYECKOTO TOJIS, CO3/1aBaeMOTro
pacnpeielieHHbIM 3apsiIoM B TOUKE, COBIaatoniei ¢ neHTpom koubia. (0)

65. Kakas pabora coBepiiaeTcsi JJICKTPUUYECKUM II0JIEM TpH repeMenieHnu 3apsaa 4,6 MxKi B
10JIe MEXTy TOUKaMHM ¢ pazHOCTbhio noteHuuanos 2000 B? (9, 2m/[xc)

75. HampsikeHHOCTh 3JEKTPUUECKOTO MOJS MEXKAY ABYMs OOJBIIMMH IJIOCKOMAPaIeNbHBIMU
iactuHamu paBHa 10 kB/M. [Tox kakuM HampspKEHUEM HaXOJISATCS TUIACTUHBI, €CITH PACCTOSTHUE
Mexay Humu 5 cm? (500B)

96. miockuit KOHJEHCATOP € pa3MepaMH IUIACTUH 25X25 cM U paccTostHUEM Mexay Humu 0,5 Mm
3apsiKeH 10 pa3HOoCcTH noTeHnuanoB 10 B u otkmoueH ot uctounuka. KakoBa Oyaer pa3HOCTb
MOTEHIIMAJIOB, €CIU TUIACTUHBI Pa3IBUTHYTH A0 paccTostHus S mm? (100B)
128. Cuna Toka B MpPOBOAHUKE paBHOMEpHO HapactaeT oT 0 10 3 A B

teuenue 10c. OmpenenuTs 3apsj, MOPOLIECAIIMN dYepe3 MOoNepeyHoe —EL—I
cedyeHue MpoBoAHUKA. (15 Kn)
192. Mapamnensno conpotusieHno 10 Om, coennHEHHOMY ¢ Oarapeei, E,

|

BKJIIOUMJIM HEU3BECTHOE compoTuBieHue. Okaszaioch, YTO MOIIHOCTh, * |
BbIICJIIeMasi BO BHEIIHEM Y4YacTKe IIenH, He u3MeHwiIach. OmnpenenuTsb
BEJIMUMHY HEU3BECTHOT'O COINpPOTHBIEHUS. BHyTpeHHee comportuBieHue Oatapeu paBHo 1 Owm.
(0,101 Om))

214. [1sa sanementa ¢ JIC 1 u 2 B u npoBognuk conporusieHueM 0,5 OM cCOeTMHEHBI 110 CXEME,
IIPUBEICHHON Ha puUCyHKe. BHyTpeHHee CONpOTUBIEHHE 3JIEMEHTOB OJIMHAKOBO U paBHO 1 OM
kaxaoe. Onpeaenure cUIly TOKa Ha BceX yuacTkax nenu. (0,674, 1,34; 2A4)

IIpumep KOHTPOIBLHOM padoThI NeS moay.s 4

1. I[lo npssmMomMy OECKOHEYHO AJIMHHOMY IPOBOAHUKY TedeT ToK 40 A. UeMy paBHa MarHuTHas
WHAYKIHS B TOUKE, YIaJE€HHON HA PacCTOSIHUE 5 CM OT MPOBOJIHUKA. (16 - 1 0°T, )

21. Ilpsamoii mpoBox mmmHoM 10 cM, mo koTopoMy TeueT TOK cuioid 20 A, Haxoautcs B
OJIHOPOJIHOM MarHUTHOM noJie ¢ uaaykuuen 0,01 Tn. KakoB yron Mexay HanpaBiieHUEM OIS U
HATPABJICHHEM TOKa, eClIi Ha IPOBOX AcicTBYeT ciiia, pasras 1072 H? (309)

41. Yactuua, Hecylias OJIMH 3JIEMEHTapHBIN 3apsj, BieTella B OJJHOPOJHOE MAarHUTHOE TOJIE C
unaykuue 0,2 Tn mox yrmom 30° k HampaBieHUIO JUHUN MHAYKUMU. OINpeneauTbh CUILY
Jlopenna, ecinu ckopocth yactuubl 105 m/c. (1,6 - 1 0°H)

61. MarHuTHBIA MOTOK Yepe3 3aMKHYTBIA MpoBOAAMmMIl KOHTYp paBeH 40 MBO. Ompenenuts
cpennee 3HaueHue BennuuHbl DJIC MHIYKUIHUH, B KOHTYpE, €CIIM MarHUTHBIA MMOTOK W3MEHUTCS
1o Hyins 3a Bpems 0,002 c. (20B)

81. Conenoun ceuenueMm 10 cm? conepxuT 1000 BuTKOB. HAYKIMS MarHUTHOTO TOJII BHYTPHU
cosieHou 1a ipu cuite Toka 5 A pasna 0,1 Tin. Onpenennuts UHAYKTUBHOCTH cosieHouzaa. (20mln)
101. ConeHousr UMEET CTAIbHOM MONHOCTHIO pa3MarHUYeHHBINH cepledHuK oO0bemMom 500 M’
HanpsbkeHHOCTs MarHuTHOrO TmONsl cosneHounma npu cuie Toka 0,6 A paBra 1000 A/m.
OmnpenenuTh HHIYKTUBHOCTD costeHouna. (0,311x)

121. ConeHouyi ¢ CEpICYHUKOM U3 HEMarHUTHOTO Matepuaina cojaepxut 1200 BUTKOB MpoBO/a,
TUTOTHO TpUJerarmux Apyr K apyry. IIpu cune Toka 4 A MarHUTHBIA TOTOK paBeH 6 MKBO.
Onpenenuth WHAYKTUBHOCTh COJICHOWIA M SHEPTHI0 MAarHUTHOTO TOJiA cojieHowpaa. (18 - 10
Ty 144 - 10" )xc)

141. Karymka WHAYKTMBHOCTBIO 1 MI'H M BO3QYIIHBIA KOHJEHCATOP, COCTOSIIMN M3 JBYX
KpPYIJIBIX TUTACTUH quameTpoM 20 cM Kaxaas, o0pa3yroT koiebarenbHbI KOHTYp. PaccrosHue
Mexay TtuiacTuHaMu 1 cMm. Omnpefenuth TEpHoN SIEKTPOMArHUTHBIX KOJEOaHWUN B TaKkoM
kontype. (105 - 10°%¢)

IIpumep KOHTPOJILHOI padoThl Ne6 moayJist 5



1. OnrumanbHOE 3HAYEHHWE OCBEIICHHOCTH, HEOOXOAMMOE Ui YKOPCHEHHS YEPEHKOB
cMmopoaunbl 800 k. Ha kakoil BeIcOTE MOMeEIIEH UCTOYHUK cBeTa cuitor 200 kn? CuuraTh, 4TO
CBET MaJlaeT NePIEHANKYIISIPHO K IOBEPXHOCTU IpakH. (0,5m)

27. DkpaH OCBEIIaeTcs JBYMS KOT€PEHTHBIMH MCTOYHHMKAMHM CBETa, HAXOISAIIMMHCS Ha
paccrosHuu 1 MM apyr oT apyra. PaccTosiHue OT MIIOCKOCTH MCTOYHUKOB CBETA J0 SKpaHa 3 M,
JUIMHA BOJIHBI Hcnoib3yemoro ceera 400 uMm. Omnpenenutb paccTOSHHUE MEPBOTO U BTOPOTO
MHTEpEPEHIMOHHBIX MAKCHMYMOB OT [IEHTpaIbHOro Makcumyma. (12 - 10™w; 24 - 10 )

41. Pa3zpemaromas crnocoOHOCTh MHKpockonma 4 MKM. MOXHO JIM B 3TOT MHUKPOCKOI
paccMaTpuBaTh 00BEKTHI pazmMepoM 2 MKM? OO0BsicHUTE OTBET. (MoowcHo, m.x. pazmep obvekma
00./19iceH OblMb MeHbule, Yem pa3peuarouas cnocooHocms npubopa)

59. VYron npenomieHus Jiyda IpHU MEpexoJie U3 BO3AyXa B KUAKOCTh paBeH 35°. Ornpenenutb
a0COIOTHBIA TOKa3aTenb MPEJIOMIICHUS >KUJIKOCTH, €CIIM HM3BECTHO, YTO OTPaKEHHBIM CBET
MaKCHUMaJIbHO ToJisipu3oBaH. (1,428)

82. JlnuHa BOJHBI, Ha KOTOPYI HPUXOJUTCS MAKCUMyM CHEKTPaJbHOM IUIOTHOCTH
U3ITy4aTeIbHOCTH abCOMIOTHO YepHOro Tema, Am = 0,6 MkMm. OmnpenenuTs TeMIeparypy Tena.
(4833K)

108. [MapaymenpHbIi Ty40K MOHOXPOMATUYECKOTO CBETa ¢ JIMHOM BOHBI 0,663 MKM moaeT Ha
3aYEpPHEHHYI0 TOBEPXHOCTh M Tpou3BoauT Ha Hee naaeneHue 0,3 wmklla. Omnpenenuth
KOHI[CHTPALHIO (POTOHOB B CBETOBOM TiyuKke. (2,7 - 10°°m7)

IIpumep KoHTPOJIBLHOI padoThl Ne7 moayJisi 6
137. Tloyemy BpeaHO CMOTpPETh Ha  DJJCKTPUYECKYI  Jyry, Hampumep, TpU
anektpocBapke? (Ceapounas Oyea A61AemMcs UCMOYHUKOM UHDPAKPACHO20, CBEmMO0B8020 U
yavmpaguonemosoeo uznyuenuti. Hugpaxpacnoe usnyyenue npu OIUMENbHOM B030€UCMEUU
8bl3blBACH NOMYMHeHUue Xpycmanuxkos (kamapaxmy). Ceemosvie nyuu umerom ApKOCHb
BHAYUMENLHO  NPesblUaAWyilo  0ONyCmuMble HOpmbul  (ocienienue). Yiempaguonremosoe
U3NIYy4eHue 8bl3bl8Aem CUbHBILL 0#C02 21A3 (IeKMPOoOPMmManbMuro))

7, 4 10p, 1
172. BBIUUCIUTE SHEPTHIO AAEPHOM peakuuu 3 Li+;He—'sB+on .
OcBoOo maeTcst WK morsoraetcst sueprus? (- 4,96 - 105 one, 9HepeUs No21aujaemcs)

4.7. OT4yeTsl MO JIAGOpaTOPHBLIM padoram (Moay.u 1 - 6)
ITo kax/10i1 BBHIOJIHEHHOW CTYAEHTOM J1a00paTopHOil paboTe oopmiIsieTcss OTYET COTTIaCHO
TUTaHy:
Howmep naGopaTtopHoii paboTsbl.
Tema mabopaTopHOil pabOTHI.
Llens 1abopaTopHON pabOTHI.
Kpatkas Teopus nabopaTopHoit pabOTHI.
Tabnuua noxyd4eHHBIX pe3yIbTaTOB.
I'padux (ecnm ectsb).
OxoHUaTeIbHBIN pe3ybTar.

NoabkowhE



4.8. Cnucok 3K3aMeHAIHOHHBIX BONIPOCOB.

Ne Konbr

BOIIp MH/UKATO

oca Bormpocst poB
JTOCTHKEH
ust
KOMIIETEH
807071

1 2 3

1 [Tonsarue marepun u aBwxkeHus. [Ipeamer pusuku. YK 1.1
OIIK 2.1

2 OcHoBHbIE NOHATUS MeXaHUKHU. MaTepuanbHas Touka. Cucrema orcuera. | YK 1.1
[TocTynarenbHoe U BpalareabHoe ABMxkeHus1. Kunemarnka OIIK 2.1
MOCTYNATENbHOT0 ABMKeHUsA. CpellHsAsd U MTHOBEHHAas CKOpocTh. CpeHee
U MTHOBEHHO€ ycKopeHue. [IpuHIun cynepno3uuuu ABUKECHUH.

3 Kpusonnnuelinoe asuxenue. I1onHoe, TaAHreHIMAIBHOE U HOPMAJIBHOE YK 1.1
YCKOPEHHUSL. OIIK 2.1

4 KunemaTtuka BpaniaTeabHOro IBUKEHHUS. YTOJI IOBOPOTA, YIJIOBas YK 1.1
CKOPOCTb, YIJI0BO€ ycKopeHue. CBA3b JIMHEHHBIX U YTJIOBBIX OIIK 2.1
XapaKTEPUCTHK BPALIATEIbHOTO JABH)KEHUS.

5 I'panuiel IpUMEHUMOCTH Ki1accuyeckod MexaHuku. OcHoBHbIE oHsaTHs | YK 1.1
JUHAMUKH TIOCTYNATEIBHOTO ABMKEeHHs. Macca, cuia, umnyibc. 1 3akon | OINK 2.1
Hrrotona. 2 3akon Herotona. 3 3akon HproToHa.

6 3aKOH COXpaHEHUs UMITyJibca. PeakTHBHOE JBUKEHUE. VK 1.1

OIIK 2.1

7 OcCHOBHBIE NOHATUS JUHAMUKH BPalaTeIbHOTO IBUXKEHUS. MOMEHT VK 1.1
nHepuuu. MoMeHThl nHepMH HeKoTophix Tell. Teopema lTeitHepa. OIIK 2.1

8 MowmeHT cuibl. MoMeHT umiynbea. OCHOBHOM 3aKOH JUHAMMKHU YK 1.1
BpalaTeIbHOTO JIBF)KCHHS. 3aKOH COXPAaHEHHsI MOMEHTA HMITYJIbCa. OIIK 2.1

9 Bunst nepopmaruii. Cuel ynpyroctu. 3akos I'yka. Monyns FOHra. VK 1.1

OIIK 2.1

10 Cuibl TpeHHUsI IOKOS, CKOJIbKEHUS, KAaUeHHUS. VK 1.1

OIIK 2.1

11 OHeprus 1 pabora. 3aKOH COXpaHEHUs U npeBpaiienus sueprun. Padora | YK 1.1
Y MOIIHOCTH ITPH NTOCTYIATEIbHOM JIBHKEHUH. OIIK 2.1

12 Kunernueckas 3HEprust OCTYNATENbHOTO ABUKCHHUS. VK 1.1

OIIK 2.1

13 Kunernueckast sHEprys BpalaTeabHOTO ABUKECHUS. YK 1.1

OIIK 2.1

14 [TorenumaneHas sHeprus. KoHcepBaTUBHBIE M TUCCUTIATUBHBIE CHJIBI. YK 1.1
3aKOH COXpaHEHUsI SHEPTUH. OIIK 2.1

15 Pa6ora ynpyroii cunsl. [loTeHunanbHast sHEprus yrnpyro YK 1.1
ne(OPMUPOBAHHOTO TENA. OIIK 2.1

16 3aKOH BCEMHUPHOTO TATOTEeHHUs. [ paBuTaninonHas noctosHHast. OnbIT YK 1.1
Kasenumia. OIIK 2.1

17 I'paBuTanmonnoe none. HanpskeHHOCTh TpaBUTalIMOHHOTO 1os. Cuma YK 1.1
TSPKECTH U BEC TEJIa. OIIK 2.1




18 [ToTentnuanpHast SHEPTHSI B TIOJIE CUITBI TSKECTH. YK 1.1
OIIK 2.1

19 CronkHoBeHue 1mapoB. Heynpyruii u ynpyruii yaapsl. YK 1.1
OIIK 2.1

20 [Tepuoandeckoe u KosebaTeIbHOE ABIKEHUE. [ apMOHUYeCKHe VK 1.1
KOJ1e0aHus U UX XapaKTEPUCTUKU. Y CIIOBUS BOSHUKHOBEHUS OIIK 2.1
rapMOHHYECKHX KoseOaHuil.

21 I'paduueckoe nzodpaskeHre rapMOHNYECKUX KojeOanuii. CroxeHnue YK 1.1
rapMOHHMYECKHX KOJIeOaHUH OJTHOTO HaIpaBieHUs ouHaKOBOM yacToThl. | OINK 2.1

22 CKOpOCTbh U yCKOpeHHe rapMOHUYECKH Kosebumomierocs Tena u ux ¢asel. | YK 1.1
Kunematnyeckoe u TMHAMUYECKOE yYpaBHEHUs KoneOanuid. [lepuon OIIK 2.1
K0J1€0aHUM NPYKUHHOTO MasiTHUKA.

23 Du3nYeCKUi MaITHUK. Y paBHEHUS TMHAMUKH, KHHEMATUKHA U TIEPUO]T VK 1.1
koseOanuil. [IpuBenenHnas niuuHa U HEeHTp KayaHuil. MaTtemaTuueckuii OIIK 2.1
MasiTHUK

24 Kunernueckas, moTeHIMaabHas M OJIHAS SHEPIUsl TApMOHUYECKHU YK 1.1
KOJ1e0JII0IIerocs Tena. OIIK 2.1

25 3aryxaromue konebanus. Junamudeckoe u kuHemaruueckoe ypapuenus | YK 1.1
3aryxawmux koseoanuii. JlorapupMUdecKuil TeKpeMEHT 3aTyXaHHUsl. OIIK 2.1
J1oOpOTHOCTB.

26 Boinyxxaennsie kosebanus. J{lunamuueckoe 1 KHUHEMaTHYECKOE YK 1.1
ypaBHEHHUs BBIHYKJICHHbIX KosiebaHui. Pe3oHaHc. OIIK 2.1

27 Mexanunueckue BosiHbI. [IpoonbHbIe 1 nonepednbie BoaHbl. CKOPOCTh YK 1.1
pacpoCTpaHEHUs U JUIMHA BOJHBI. Y DaBHEHUE BOJIHBL.. OIIK 2.1

28 Axyctuka. TeMOp ¥ rpOMKOCTb 3BYKOBBIX KOJIEOAHUM U €AMHUIIBI YK 1.1
U3MEpEHHUSL. OIIK 2.1

29 OcHOBHBbIE MOJIOXKEHUS MOJIEKYJIIpHO-KMHEeTUYecKoM Teopuun. Pazmepsi 1 | YK 1.1
Macca JyacTtull. MonbsHas macca. 3akoH ABoraipo. CTaTUCTUUECKUN U OIIK 2.1
TEPMOJUHAMUYECKUI METO/Ibl ONTUCAHUS MOJIEKYJISIPHON CUCTEMBI.
TepMmonnHamMnyeckue napameTpbl. PABHOBECHOCTH COCTOSIHUS.

O6patuMocTh nporiecca. Y paBHEHHE COCTOSHUS.

30 N3omporneccrl naeansuoro raza. O0beIuHEHHBIN Ta30BbIH 3akoH. Pabota | YK 1.1
B TepMOANHaAMuUKe. PU3NMUECKUI CMBICI YHUBEPCAIBHOW ra30BON OIIK 2.1
ITOCTOSIHHOM.

31 OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KMHETHYECKOU Teopun uaeanpbHoro | YK 1.1
raza. Crenenu cBo0o 16l MoJiekyJ1. [IpuHIIMD paBHOpacpeaeieHus OIIK 2.1
SHEPTHUH 110 CTENEHIM cBOOObI. CecTBUS U3 OCHOBHOIO YpaBHEHUS
MKT. YpaBHeHue cocTOsIHUS naeanbHOro raza Menaeneesa -

Knaneiipona.
32 Uucino cToNKHOBEHUM U CPEHSS ITTHHA CBOOOTHOTO TTpodera MOJIeKyl. VK 1.1
OIIK 2.1

33 SArnenus neperoca. Juddysus, BHyTpeHHEe TpeHHE, TEIUIONPOBOAHOCTE. | YK 1.1
BakyymM. OIIK 2.1

34 3aKOH COXpaHEHMS SHEPIUHU B TepMoInHamuke. [lepBoe Havano YK 1.1
TepMOAVHAMUKHU. TeNI0eMKOCTh Ta30B. Y paBHeHUE Maitepa. OIIK 2.1
Koaddunument Ilyaccona.

35 Pabota 1 nepBoe Havaa0 TEPMOJUHAMUKH IIPU U30TIPOLIECCAX. YK 1.1
Anmabarunyeckuii npouecc. YpasHenue Ilyaccona. OIIK 2.1

36 Oo6partumble U HeoOpaTUMBbIe Tpoliecckl. Bropoe Havao YK 1.1
TepMmoarHamMuky. Terossle nurateny. Hukn KapHo. OIIK 2.1

37 XKunkoctu. I[ToBepxHocTHOE HaTskeHne. CmaunBanue. KanwspHsie YK 1.1
SIBJICHUS. OIIK 2.1




38 Onexktpruueckue 3apsiapl. 3akoH KynoHa. 3aKoH coxpaHeHHs 3apsia. YK 1.1
OIIK 2.1
39 DiekTpocTaTuyeckoe mnojie. HanpsikeHHOCTh AnekTpoctatudeckoro nos. | YK 1.1
[Tpuniun cynepnosunun. I'paduueckoe npeacTaBIeHNue OIS, OIIK 2.1
40 Pabota no nmepemernieHuto 3apsiia B 3JEKTPOCTATHIECKOM TIOJIE. YK 1.1
[Torenuman. CBsA3b HANPSHKEHHOCTH U MTOTEHLIMANA 31ekTpocTatuueckoro | OIIK 2.1
TOJIS.
41 Teopema Octporpaznckoro - ['aycca 1 371€KTpocTaTHYECKOrO MOJIS. YK 1.1
OIIK 2.1
42 Brruncnenue Harps>KEHHOCTH 3JIEKTPUUECKOT0 TOJIs 10 TEOpEME YK 1.1
Octporpanackoro-I"aycca: a. [Tose 6eckoHEYHOM paBHOMEPHO OIIK 2.1
3apshkeHHOU TuiockocTH. 0. [Tone nByx rutockocteii B. [lone 6eckoneuHOM
paBHOMEpHO 3apsKkeHHoM HUTH T. [lose cdepsl.
43 Tunsl auaneKTpuKoB. u3nexkTpuky B asekTpocratuueckoM mosie. [lone B | YK 1.1
IudaeKTprKax. [[poBOJHUKY B 3JIEKTPOCTATUYECKOM IOJIE. OIIK 2.1
44 DIJIEKTPOEMKOCTh TPOBOAHMKOB. KoHieHcaTopbl. EMKOCTH MIIOCKOTO U YK 1.1
cepuueckoro konaeHcaropa. CoequHeHNE KOHICHCATOPOB B OaTapero. OIIK 2.1
45 DHeprus CUCTEMBI IIEKTPUUECKUX 3apsI0B, IPOBOAHMKA, KOHAeHcaTopa. | YK 1.1
YK 1.5
OIIK 8.1
46 DnekTpruyeckuil Tok. Buabl Toka. Y cioBUs CylIeCTBOBAHUS VK 1.1
anekTpudeckoro Toka. Ctoponnue cuibl. DJIC. OIIK 2.1
47 [Tapenue Hanpsxenus. 3akoH Oma 111 HEOAHOPOJAHOIO Y4acTKa LEMu. VK 1.1
OIIK 2.1
48 3akoH Oma 111 OAHOPOAHOrO y4acTka 1enu. ConpoTUBIICHHE VK 1.1
1poBoAHUKOB. CoeMHEHNE TPOBOTHUKOB. OIIK 2.1
49 3akon OMma B nuddepennuanbHon hopme. YK 1.1
OIIK 2.1
50 [IpaBuna Kupxroda. YK 1.1
OIIK 2.1
51 Pabora u moutHOCTH TOKa. 3akoH Jxoyns - JIeHua. VK 1.1
OIIK 2.1
52 IIpupona Hocuteneil 3apaaa B MeTaiuiax. OCHOBHBIE ITOJOXKEHUS VK 1.1
KJIACCUYECKOM JIEKTPOHHON TEOPUH TPOBOJAMMOCTH METAIIIOB. OIIK 2.1
53 KoHTakTHbIE SIBICHHS B METAJIJIAX. YK 1.1
OIIK 2.1
54 MaruutHoe none. Cuna Amnepa. Bektop unaykuuu MmaruutHoro noist. | YK 1.1
OIIK 2.1
55 3axoH buo-Casapa-Jlamaca. [IpuHuumn cynepno3uiuy MarHUTHBIX YK 1.1
TIOJIEH. OIIK 2.1
56 Maruutssiii notok. Teopema Octporpanckoro - I'aycca g marautHoro | YK 1.1
nosist. Teopema 0 HUPKYIALUYA BEKTOPa MAarHUTHOM MHAYKLIMH. OIIK 2.1
57 B3anmoaeiicTBre napauieIbHbIX MPOBOJHUKOB C TOKOM. YK 1.1
Cuna Jlopenua. OIIK 2.1
58 Pabota nepemerieHust NpOBOAHHUKA C TOKOM B MAarHUTHOM TIOJIE. YK 1.1
OIIK 2.1
59 SIBneHue aneKTpoMarHnTHOM NHAYKIMK. 3akoH Papanes - MakcBeria. YK 1.1
SIBrieHNE CaMOMHTYKIINH. OIIK 2.1
60 MaruauTtHoe nosne B BemecTse. HaMarHn4eHHOCTh, MarHUTHAS YK 1.1
BOCIPUUMYHUBOCTbh U MarHUTHAsl IPOHUIIAEMOCTh BenlecTBa. [ua-, mapa- | OIIK 2.1

U peppoMarHeTusM.




61 DJIEKTPOMArHUTHBIEC BOJHBI. DHEPTHUsl JIEKTPOMArHUTHBIX BOJIH. YK 1.1
[110THOCTB MOTOKA YHEPIUU FIEKTPOMArHUTHBIX BOJH. [lIkana OIIK 2.1
AJIEKTPOMArHUTHBIX BOJIH.

62 OcHoBHbIE NOHATHUSA 0 cBeTe. KOopIyCKyIsspHO-BOJIHOBOM 1yalu3M. YK 1.1
3aKOHBI FTEOMETPUUYECKON ONTUKU. Teopusi TOHKOM JIMH3HI. OIIK 2.1

63 doToMeTpruUecKre BEIMYUHBI. 3aKOH OOpaTHBIX KBaJPaTOB. YK 1.1

OIIK 2.1

64 SABnenne naTepdepeHIm cBeTa. Y CIIOBUE KOTEPEHTHOCTH CBETOBBIX YK 1.1
BOJIH. Y ClIOBHE HHTEP(HEPEHIIMOHHOTO MAaKCUMyMa U MUHUMYMa. OIIK 2.1

65 CriocoObI mosryueHust KOTepeHTHBIX BOJH. MHTEepdepeHmonnas cxema YK 1.1
IOnra. Unrepdepennus B Tonkux mieHkax. Konbia HetoToHa. OIIK 2.1
[IpocBeTiieHHE ONTHKMU.

66 Asnenune qudpakuuu. [Ipunnun [rolirenca-dOpenens. YK 1.1
Hudpaxius va menn. udpaknuonHas pemerka. OIIK 2.1

67 SIBrnenue nossipu3anuu cBeTa. 3akoH Masroca. YK 1.1

OIIK 2.1

68 BzaumoneiictBue cBera c BemectBoM. Jlucnepcust ceeta. [lormonienune VK 1.1
ceera. Paccesnue cBera. OIIK 2.1

69 doroarddext. 3akonsl Cronerosa s porordpdekra. Popmyna [Inanka. | YK 1.1
YpaBHeHue DitHIITEHA OIIK 2.1

70 [Tocrynater bopa. Teopus aroma Bogopoaa 1o bopy. YK 1.1
CocraB aTOMHOTO si7Ipa OIIK 2.1

71 KopnyckynsipHO-BOIHOBOW Jyalii3M CBOMCTB 4acTHI] BeulecTBa. BoyHbI VK 1.1
ne bporis OIIK 2.1

712 [Tepnoguueckasi cucrteMa 3JIEMEHTOB. VK 1.1
IIpupoa paiMOaKTUBHBIX U3JIy4eHUH. SIBIIEHNE PalMOAKTUBHOCTH OIIK 2.1




5. VYYEBHO-METOJUYECKOE U HTHOOPMALIMOHHOE OBECIIEYEHUE YYEBHOI
TACIHATITAHBI

5.1. OcHoBHas JuTEpaTypa

Koanuectso
HUcnoas3yercs
Ne I'ox u mecTo TIPU U3yYeHUH JRICMILTHPOB
ABTOpBI HaumenoBanue B Ha
m\n W31aHUS pa3aesnoB
(vopyneii) ombmmo | xade
TeKe Ipe
Mexanuka,
KoJsie0aHusl,
MOJIEKYIISIpHAS
M. Bricmas ¢u3nka, puzuka
1 Tpodmmona T.1 Kypc ¢msuxn. mkorta, 2012 . aToMa. 111 -
JIEKTPOMarHeT!
3M, OIITHKA
Mopymu 1-6
2 Cagennes U.B. Kypc ¢puzuku. 1.1,2,3 M., Hayka, MexaHuka, 127 -
2011r. KoJebaHusI,
MOJIEKYJIsIpHast
¢usuka, puznka
aToMma,
AIEKTPOMArHEeTH
3M, OIITHKA
Mopymm 1-6
3. Komeumoa O. C. | Kypc obmieii ¢pusuk : CraBpomnoisb : MexaHuKa, + +
y4eOHoe mocodune Ctl'AY, 2017. KoJIe0aHusl,
ISBN 978-5-9596-1290- — 300 c. MOJICKYJISIpHAs
0. — Texker : ¢busuka, pusnka
AJICKTPOHHBIH // JIaHs : aToMma,
ANIEKTPOHHO-0MOINOTeYHAS JJIEKTPOMarHeT!
cucrema. — 3M, ONTHKA
URL.: https://e.lanbook.com Monyiu 1-6
[book/107185
5.2. lonosHuTEbHAS JIUTEPATYypa
3aounas popma o0yueHusl.
Ne ABTOpBI HaumenoBanue T'on Hcnons3yercs KoanuectBo
m\n | npu IK3EMILISIPOB
MecTo H3yYeHUH
HU3IaHUA pa3nenoB B Ha
( Mmony.Jieif) oot kKadenp
eKe e
1 2 3 4 5 6 7
1 JleontseB H.I'., | Jlexuun mo ¢usuxe. T 3epHorpan, AUl | MexaHuka,
BbenoycoB A.B. | 1., MexaHuka, AA,-2013 KoJIeOaHus, 100 20
KosrebaHus, MOJIEKYJISIpHAs
MOJIeKyJIsIpHast (PU3HMKa ¢du3uKa
Mopymu 1-3
2 Jleontse H.I'. | Jlekuuu no ¢pusuke. T | 3epHorpan, AUIT | DnextpomarHerusm | 100 20
2., OnexrpomarseTmsmMm | AA,-2013 Monayns 4



https://e.lanbook.com/book/107185
https://e.lanbook.com/book/107185

3 JleontseB H.I'., | Jlexuuu mo ¢usuxe. T | 3epHorparn, OnTuka, aToMHas 100 20
Homynun B.H.. | 3., Onruka, KBanroBas | AUI'AA,-2013 ¢u3nka
(uznka Momymu 5-6
4 Kanamanko | ®usnka. UHTEpHET- . CII6. Jlans. Mexanwuka, 8 5
H.IT. tecTupoBanue 6a3oBex | 2009 r. KoyeOaHus,
3HaHUN MOJIEKYJISIpHAs
¢u3uka, pusnka
aToma,
AJIEKTPOMarHeTus3M,
OITHKA
Monymu 1-6
5 Tpodumosa COopHHK 337124 IO M., Briciiast MexaHnuka, 22 -
T.H. Kypcy Ghu3uKu ¢ mikoia, 2008 KosebaHus,
pELICHUSIMU MOJIEKYJISIpHAs
¢us3muka, pusznka
aToma,
3JIEKTPOMArHeTU3M,
OTITHKA
Monymu 1-6
6 Ion pexn. JlabopaTopHsIii 3epHorpan: Mexanuka, 15 85
JleontreBa H.I'. | mpakTukym no ¢pmuke | AUTAA, 2008 KOJIeOaHus,
JUISL CTYJICHTOB MOJIEKYJIsIpHas
3209HOH (HOPMBI ¢u3nka
oOyuenwus.. MexaHUKa. Mopymm 1-3
Mexanndeckue
KoJieOaHus.
MonekynsapHast pU3NKa
Y TePMOJIMHAMHUKA.
7 Iox pexn. JlabopaTopHbIii 3epHorpan: DIEKTPOMArHeTU3M 15 85
JleontreBa H.I'. | mpakTukym no ¢pmuke | AUTAA, 2008 Mopnyins 4
JUISL CTYJICHTOB
3209HOH (HOPMBI
0o0yJYeHHS..
ITocTOsIHHBIN TOK.
MarneTusm.
8 JleontseB H.I'., Mexanuka. Konebanus. | 3epHorpan, Mexanuka, 15 85
Cupopuos N.I'., Monekynspuas ¢pusuka. | AUI'AA,-2005 KoseOaHus,
MeTtoauyeckue yKa3zaHus MOJIEKYJISIpHAsI
M KOHTPOJIBHBIE 3a[aHUs ¢du3uKa
1Sl CTYI€HTOB- Moy 1-3
BaOYHHKOB.
9 Cunopuos B.B. | ®uznka. CoopHUK 3epHorpan, DIEKTPOMarHeTH3M 15 85
KOHTPOJBHBIX 3amanuii | AUT'AA,-2012 Monyns 4
JUISL CTYJICHTOB-
3a04HHUKOB. YacTp 2.
DJeKTpoIMHAMHKA
10 | JleontseB H.I'., | XypHan Habmogenuii | 3epHOrpaf, MexaHuKa, 15 85
Cupopuos W.T'., | mns 6akanaBpos AUT'AA,-2011 | xoneGanus,
benoycoB A.B., | 3aouHoit hopmbl MOJICKYJISIpHAS
Tropun C.B. 00y4eHHs K ¢dusnka
71a00paTOPHBIM Mopymu 1-3
paboraM MexaHuKa.
MexaHnmdeckue
KOJICOaHWS.
MonekynsipHasi pu3nka
11 Kcénz H.B., KypHan Habnronenuit | 3epHorpas, OIeKTpOMarHeTusM 15 85
Jleontses H.I'., | ans GakanaBpos AUT'AA,-2012 | Moayns 4

Cunoprnos 1.T'.,

3209HOH (HYOPMBI




HBanos B.B.,
Cxisip A.B.

00yueHHs K
J1a00paTOPHBIM
padotam. [TocTosTHHBIH
3JIEKTPUYECKUHN TOK.
DIeKTPOMAarHeTHU3M.

12

Ilox pexn.

JleonTreBa H.I'.

JlabopaTopHsIii
MPaKTUKYM T0 (hU3HKE.
Benenue B npakTUKyM.
MeTtoanueckue
yKa3aHUs

. 3epHorpan:
AUT AA, 2013

MexaHuKa,
KoJIeOaHus,
MOJIEKYJISIpHAS
¢u3mKa.
DIEKTPUIECTBO.
MarseTusm.
Moymu 1-6

200

15

13

Ilon pen.

JleontheBa H.T'.

TaOnuIbl JTAHHBIX IS
JIUCTAHITHOHHOTO
BBIMOJTHCHHUS
Ja00paTOPHBIX PadoOT.
Yacte 1: MexaHuka.
Mexanuueckue
KoJIeOaHusI.
MounekynsipHas
¢uznka: yaebHOE
mocooue
[DnexTpoHHBI
pecypc] JlokanbHas
ceTh bubnmoreku
A30B0-YepHOMOPCKOTO
HWH)XCHEPHOTO
urctutyra ®I'OY
BO Jlouckoii 'AY.
https://aqun.pd/files/dd
debae4-9409-483a-
bdef-18a39a33972f.pdf

3epHorpan:
AzoBo-
Uepromopckuii
HHKCHEPHBIN
UHCTUTYT
dI'bOY BO
Ar'AY, 2023, -
19c.

MexaHuka,
KoJieOaHus,
MOJIEKYJIsIpHas
¢du3uka
Monmymm 1-3

14

JleonTtneB, A.B.
Bbenoycos, JILA.
I'ypunenxo.

JlabopaTopHBIii
MPaKTHKYM 1O (pHU3HKe
JUTST 00YYArOIINXCS TIO
MporpamMMam BBICLIErO
oOpa3oBaHus (3a09HON
(hopMel 00yUeHMs)
[DnexTpoHHBIH
pecypc]: HACTD 1.
Mexanuxka.
Konebanust.
MounekynsipHas
¢usuka. JlokanpHas
ceTh bubmmorekn
A30B0-YepHOMOPCKOTo
MH)KEHEPHOT'O
uactutyta ®I'bOY
BO Jonckoii 'AY.

https://aunn.pd/files/cd
081564-424e-4d0e-
b569-
87d76e8a836d.pdf

3epHorpan:
A30BO-
YepHoMOpcKuit
HHKEHEPHBIH
WUHCTHUTYT
OI'BOY BO
JAT'AY, 2024, -
55c.

MexaHuKa,
KoJIeOaHus,
MOJICKYJISIpHAs
¢bu3nka
Moymu 1-3

15

H.I'. JleonTbeB,
A.B. benoycos,
JLA.
I'ypunenxo

JlaGopaTopHsIit
NPaKTHKYM 1O (pHU3HKe
JUIS1 00yYaroIMXCst O
MporpaMMam BBICIIErO
oOpa3oBaHus (3209HON
(hopMeI 00yUeHNMS)

3epHoTpa:
A30BO-
YepHomopckuit
WHKEHEPHBIH
HUHCTHUTYT
OI'BOY BO
JATAY, 2024, -

DNeKTpOMarHeTu3m
Mopnyinb 4



https://ачии.рф/files/dddebae4-9409-483a-bdef-18a39a33972f.pdf
https://ачии.рф/files/dddebae4-9409-483a-bdef-18a39a33972f.pdf
https://ачии.рф/files/dddebae4-9409-483a-bdef-18a39a33972f.pdf
https://ачии.рф/files/cd081564-424e-4d0e-b569-87d76e8a836d.pdf
https://ачии.рф/files/cd081564-424e-4d0e-b569-87d76e8a836d.pdf
https://ачии.рф/files/cd081564-424e-4d0e-b569-87d76e8a836d.pdf
https://ачии.рф/files/cd081564-424e-4d0e-b569-87d76e8a836d.pdf

[OnexTpoHHBIH
pecypc]: Yactsb 2.
IlocTosiHHBIH TOK.
DNeKTpPOMAarHeTHU3M.
JlokanbHas ceTb
Bubmmorexn A3zoBo-
HUepHOMOpPCKOTO
WH)XEHEPHOTO
uactutyta ®I'60Y
BO Jonckoit 'AY.
https://aunn.pd/files/fa
859a66-2d14-409b-
bb58-
5a54f44b3b5b.pdf

47 c.

16 | H.I'. JleontseB, | JlabopaTopHsIii 3epHorpan: Mexanuka,
A.B. BenoycoB, | mpakTukyM 1o ¢usuke | A30BO- KoJeOaHus,
JLA. ans oOywaromuxes no | UepHOMOpCKuit | monexkynspHast
I'ypunenxo IporpaMMaM BeICIIEro | MHKCHEPHBIN ¢u3mKa.

obpazoBanus. (3aounas | HHCTUTYT DIEKTPUIECTBO.
(hopma oOydeHM) @I'50Y BO MarseTusm.
[DnexTpoHHBIH ATAY, 2025, - Monymu 1-6
pecypc]: MexaHuka. 97c.

Konebanus.

MounexkynspHas

¢usuka. [TocTosTHHBIIH

TOK.

DNEeKTPOMAarHeTH3M.

JIokanpHas ceTh
Bubanorexu A3oBo-
UepHOMOpPCKOTO
WH)XEHEPHOTO
uHctutyta ®I'bOY
BO Honckoii 'AY.
https://aunn.pd/files/58
89b792-0433-4b48-
afbe-4ee4682e78a3.pdf

5.3. IIpodeccuonanbHbie 6a3bl JAHHBIX, HHPOPMALHOHHO-CIIPABOYHbIE CHCTEMBI U
HHTEPHET-PeCypPChI.

HNHuTepHer pecypcsl

1. YHuBepcureTckas OnbIMoTeKa OHIaliH. DJIEKTPOHHO-OMOIMOTeYHas cCUcTeMa —
https://biblioclub.ru/

2. UznatennctBo Jlanb. DnekTpoHHO-OMOMMoTeuHas cucrema.— https://e.lanbook.com/

3. Hayunas snextponnas 6ubnunoreka eLIBRARY.RU — http://elibrary.ru

4. llenTpanpHast OubimoTeka o0pazoBarebHBIX pecypcoB Munoopuayku PO. www.edulib.ru.
5. DnekTpoHHass HHGOpPMaIMOHHAsE 00pa3oBaTeNbHas cpesia MHCTUTYTA https://aunn.pd/

NudopMmannoHHble CIPABOYHbIE CUCTEMbI M 0a3bI JAHHBIX

1. baza nannsix «ProQuest Agricultural and Environmental Science Collection» —
http://www.gpntb.ru

2. ba3a nanHbIx u3natenscTBa Springer Nature «Poccuiickuii poH pyHIaMEHTaTIbHBIX
ucciepoBanuin» — http://www.rfbr.ru.



https://ачии.рф/files/fa859a66-2d14-409b-bb58-5a54f44b3b5b.pdf
https://ачии.рф/files/fa859a66-2d14-409b-bb58-5a54f44b3b5b.pdf
https://ачии.рф/files/fa859a66-2d14-409b-bb58-5a54f44b3b5b.pdf
https://ачии.рф/files/fa859a66-2d14-409b-bb58-5a54f44b3b5b.pdf
https://ачии.рф/files/5889b792-0433-4b48-af5e-4ee4682e78a3.pdf
https://ачии.рф/files/5889b792-0433-4b48-af5e-4ee4682e78a3.pdf
https://ачии.рф/files/5889b792-0433-4b48-af5e-4ee4682e78a3.pdf
https://biblioclub.ru/
https://e.lanbook.com/
http://elibrary.ru/
http://www.edulib.ru/
https://ачии.рф/
http://www.gpntb.ru/
http://www.rfbr.ru/

3. UudopMarmoHHbIi OpTal «HEpreTuKa 1 MPOMBIIUICHHOCTh Poccumy - hitp://Awww.eprussia.ru/
4. lleHTpasibHBIN JIEKTPOTEXHUYECKHUiT mopTtai - https://elektroportal.ru/page/5

NHpopManHOHHBbIE TEXHOJIOTHH

OnexkTpoHHas MH(OpMaMOHHas 00pa3oBaTebHas Cpeia MHCTUTYTa 00ecleYrBaeT JOCTYI K
y4eOHBIM IJIaHaM, paboduM MporpaMMamM JTUCIHHUILIIH (MOIYJIei), IporpaMMaM MPaKTHK,
JIEKTPOHHBIM Y4eOHBIM M3AHUSAM U 3JIEKTPOHHBIM 00pa30BaTeIbHBIM PECYpPCaM, YKa3aHHBIM B
pabouux mporpamMmax JUCHMILIMH (MOAYJEH), MporpaMMax MpaKTHK; OPMHUPOBAHUE
3JIEKTPOHHOI0 OPT(OINO 00yUaIOLIErocs, B TOM YHCIIE COXPaHEHUE ero padoT U OLEHOK 3a 3TU
pabotsl. [IpenycMoTpeHa BO3MOXKHOCTD B3aMMOICHCTBHS CTYJICHTOB U IIPEToiaBaTesneit
IIOCPEJICTBOM TEXHOJIOIMH MO NEPECHIIKE U MOJYYEHUIO IEKTPOHHBIX COOOLICHUH.

5.4. TpeGoBaHMs K IPOrPaMMHOMY 00eclie4YeHHI0 Y4eOHOr0 npolecca

LibreOffice;


http://www.eprussia.ru/
https://elektroportal.ru/page/5

5.5. Ilepeyenn yueOHO-MeTOAUYECKOTO O0ecTiedeH s AJIsl CAMOCTOATEIbHO
padoThI 00yYAKO M XCS

3aounas popma o0yueHus.

Ne Bun T'onu
H\;I CaMOCTOSTENBHOM ABTOpBI HanmenoBanue MECTO
paboThI W3IaHAS
1 3 4 5 6
N3yuenue JleonTtreB H.T', Jlekmmu o ¢usuke. T 1., 3epHorpas,
1 TEOPETHIECKOTO Benoycor A.B. Mexanuka, KojaeOaHusl, AUT'AA,-2013
MaTepHuaa MOJIEKYJISIpHAs (PU3UKa
Brmonaenne JleontseB H.T'., Mexannka. Komebanus. 3epHOrpan,
KOHTPOJIBHOM Cunopuos W.I'., | MomekynspHas Gpu3uKa. AUT'AA,-2005
2 paboThI Cunopuosa O.B, | Meroamdeckue yka3zaHus U
Kosaesckas KOHTPOJIbHEIE 3aJaHUs IS
E.B. CTYJI€HTOB-3204YHHKOB.
OdopmieHue Pen. Jleontsen JIaGopaTopHBIil TPAKTHKYM I10 3epHorpan:
OTHYETOB 110 HT. (usnke s cTyneHTos 3a0uHol | AUTAA, 2008
3 71a60pPaTOPHBIM ¢dbopMmbl 00ydeHus.. MexaHuKa.
paboram MexaHnuecKue KoJaeOaHus.
MounekysipHas pu3uka u
TEPMOINHAMUKA.
OdopmireHne JleontreB H.T'., Kypnan nabmoneHui s 3epHorpan,
4 | oTieTos mo Cupmopnos U.I'., | 6akanaBpoB 3a049HOH (HOPMBI AUTAA,-2011
J1a00paTOPHBIM BenoycoB A.B., | 00yueHus K 1a60PaTOPHBIM
pabotam Tropun C.B. paboram
Nzyuenue JleontseB H.I'. Jlexkrmu o ¢usuke. T 2., 3epHorpas,
5 | TeopeTHuecKoro OIeKTpOMarHeTu3mM AUT'AA,-2013
Marepuaia
Nzyuenue JleontseB H.I'., Jlexkrmu o ¢usuke. T 3., 3epHorpas,
6 | TeopeTHyeckoro IMonynun B.H.. Onruka, KBanroBas Gpusuka AUT'AA,-2005
Marepuaia
Brmonnenne Cunopuos B.B. ®uznka. COOPHUK KOHTPOJIBHBIX | 3epHOrpaf,
7 KOHTPOJIbHOM 3a[laHHM 71 CTYIEHTOB- AUT AA,-2012
paboThl 3a09YHHUKOB. YacTp 2.
DNeKTPOJMHAMHUKA
OdopmiieHne Pen. Jleontsen JIaGopaTopHBIil TPAKTHKYM I10 3epHOrpan:
8 OTYETOB I10 H.T. (usuke 11 CTyIEHTOB 3a0uHOM | AULAA, 2008
71a60PATOPHBIM (dopmer 00ydeHus.. [TocTosTHHBIH
pa6oram TOK. MarueTusm.
OdopmireHne Kcéns H.B., Kypnan vabmoaeHuit ams 3epHorpan,
OTYETOB TI0 Jleontses H.T., GakanaBpoB 3204HOI (HhOPMBI AUTAA,-2012
9 | mabopaTopHBIM Cunopuos U.I'.,, | 00y4eHus K 1abOpaTOPHBIM
pabotam Wsanos B.B., paboram
Cxusip A.B.




6. MATEPHAJIbHO-TEXHUYECKOE OBECHHEYEHHE
YYEBHOU JUCIIMITJIMHBI

HaumeHoBaHMe crielMalIbHBIX TOMEIEHUHN U
IIOMEILEHUN /111 CAMOCTOSITEIILHOM paboThI

OcHalleHHOCTD CIIELUaIbHBIX TIOMEILEHUN U
MOMEIICHUH JIJIs1 CAMOCTOATEIBHOM paboThI

2-465 Aynutopus TSl ISKITMOHHBIX,
CEMHUHAPCKUX, IPAKTUYECKUX 3aHATHH U
KOHCYJIbTAllMH, TEKYIEr0 KOHTPOJIs U
IIPOMEKYTOUYHOM aTTECTALUU.
JlaGopaTopusi MEXaHUKHU, MEXaHUYECKUX
KOJICOAHUH, MOJIEKYIISIPHON (DH3UKH.

347740, PocroBckas 0011., 3epHOTpaACKUit
parioH, r. 3epHorpan, yi1. CoBeTckas, 10M
Ne28/30.

Kommuext yueGHON Mebenn

CTeH/IbI IS TPOBEICHUS JIA0OPATOPHBIX padoT
0 TEME:

MeXaHHKa, MCXaHUYECKHE KOJIeOaHusI,
MOJIEKYJIsIpHAst (PU3MKaA U TEPMOIMHAMUKA.
[TepeHocHOW KOMIUIEKT MYyJIbTUMEIUIHOTO
000pyIOBaHUS: TIPOCKTOP MYJIbTUMEIUNHBIH,
9KpaH Ha TpeHore (Wi HacTeHHbIH ), HoyTOyK.
Jlocka memnoBasl.

ITocamounsrx Mect 28.

2-452 Ayputopust 11 TEKIIUOHHBIX,
CEMUHAPCKUX, TPAKTUYECKUX 3aHITHHI U
KOHCYJIbTALIUM.

AyauTopus ISl TEKYIIETO KOHTPOJs U
MIPOMEXKYTOUYHOM aTTECTAllUU.

347740, PoctoBckas 0011., 3epHOTpaaCcKuil
paibion, r. 3epHorpan, yia. CoBerckas, 10M
Ne28/30.

KommnekT yuebHoii mebenu.

IIepeHOCHON KOMIIIEKT MYJIBTUMEIUHHOTO
000pyIOBaHUS: IPOEKTOP MYJIbTUMETUHHBIH,
9KpaH Ha TpeHore (WiIu HacTeHHbIH ), HoyTOyK .

Jlocka mMenoBas.
IMocamounbIx MecT 64

2-462 Ayautopusi 1Sl CEMHUHAPCKUX,
MPAKTUYECKUX 3aHATUI U KOHCYJIbTALINM,
TEKYIIETr0 KOHTPOJS U MPOMEKYTOUHOM
aTTeCTaLMU.

JlaGopaTopust MEXaHUKHU, MEXaHUUECKHIX
KoJIeOaHUH, MOJIEKYJIIPHON (PU3UKH.

347740, PocroBckast 00:1., 3epHOrpajicKuit
paiioH, r. 3epHorpa, yia. CoBerckas, 10M
Ne28/30.

Kommuext yueOHON Mebenn
CteHabl U TpOBeIeHUS Ta00paTOPHBIX padoT
MO TEMeE:
MeXaHUKa, MEXaHUYEeCKHe KOJIeOaHus,
MOJIEKYyJIsIpHast GU3UKA M TEPMOJINHAMHUKA.
Jlocka memnoBas.
[Tocamounbix mect 24

2-454 Aynutopust 11l TEKIIUOHHBIX,
CEMUHAPCKUX, TPAKTUYECKUX 3aHITHH U
KOHCYJIbTAIINH, TEKYILIETO KOHTPOJIS U
IIPOMEKYTOUYHOM aTTECTALUN.

Jlaboparopus 31eKTpUYECTBa, MarHeTU3Ma U
OIITHKH.

347740, PoctoBckast 0071., 3epHOTpaJCKUi
paiioH, 1. 3epHorpan, yia. CoBeTckasi, 1oM
No28/30.

KommnekT yuebHoi Mebenu.

CTeH/bI U1 IPOBEICHUS JIA0OPATOPHBIX paboT
O TEME:

DIIEKTPUYECTBO, MAaTHETU3M.

IIepeHOCHOM KOMIUIEKT MYJIbTUMEIUIMHOTO
000pyIOBaHUs: TPOEKTOP MYIbTUMEANIHBIH,
DKpaH Ha TpeHore (Wi HacTeHHbIN), HoyTOyk.

Jlocka menoBas.

ITocamounwrx mect 22.

2-252 YuTaabHbI| 341 11 CAaMOCTOSTEIIbHON
paboTHI

347740, PocroBckast 0671., 3epHOrpajCKuii
paiioH, r. 3epHorpa, yi. CoBeTckas, 1oMm
Ne28/30.

ITocamouHBIX MECT 5 I CaMOCTOSTEIILHOM
paboThI, O0BEAMHEHHBIX B JJIOKATBHYIO CETh C
BBIXOZOM B ceThb Internet.

CucreMnslii 610k Core i3 3,06 I'ri;, 2Gb,
250Gb HDD — 5 mir.

monutop Phillips 2205— 5 mir,




npuntep Epson LX-117015 pabouux mect
JUTSL CAMOCTOSITETbHON PabOTHI,
00BEIMHEHHBIC B JIOKATBHYIO CETh C

BBIXOJIOM B ceTh Internet.
Cucremnsiii 6ok Core i3 3,06 I'riy , 2Gb,

2-1700 Dy1eKTPOHHBIN YMTAJBHBIN 32J1 115
CaMOCTOSITEIIbHOM PabOTHI

347740, PoctoBckas 0071., 3epHOTpaJCKUi
paiion, r. 3epHorpa, yi1. CoBeTckas, 1oM
Ne28/30.

Cucremusniii 0510k C2,81'rn, 1 GB, 80 GB
HDD — 1 mr.

Cucremusbiii 0s10kx C2,81'r1, 512 MB, 80 GB
HDD — 9 mr.

Monutop Samsung 920NW — 10 mir.
Kommyratop Dlink — 1 mir.

Cxkanep EPSON — 1 mT.

ITocagounkix MecT 10 11 caMOCTOSTEIBHOM
paboTHI , 00BEAMHEHHBIX B JOKAIBHYIO CETh
¢ BbIX0JI0M B ceTh Internet. KommyraTtop
Dlink — 1 .

Ckanep EPSON — 1 .

2-170a OTaen HAY4YHO-TEXHUYECKOH U
COLHMAITBbHO-TYMAHUTAPHOI JIUTEPATYPHI,
MBA 1151 caMOCTOSATEIIbHON PaboThI.
347740, PocroBckast 00671., 3epHOTrpaicKuii
paiioH, r. 3epHorpa, yi1. CoBeTckas, 10M
Ne28/30.

Wmeercst ynaeHHbBIN TOCTYII K 3JIEKTPOHHO-
oubmnoreunoit cucreMe «Jlaas» u ObC
«YHuBepcUTETCKast OMOIMOTEKA OHJIANHY.
Benérca menuareka — nmeercs 68
SJIEKTPOHHBIX M3JIaHUH.

Cucremnslii 6ok Core i3 540 3,06 I'rip,
2Gb, 250Gb HDD — 1mur.

Cucremuslii 610k C2,8Ir1 , 512 Mb, 160Gb
HDD -1 mr.,

monutop Samsung 920NW- 1 mir,
mouuTop Phillips 2205— 1 mr,

npuntep HP LJ 1150

M®YV Kyocera Taskalfa 180

ITocamouHBIX MECT 2 JIs1 CAMOCTOSITEIILHOM
paboThl , 00BEIMHEHHBIX B JIOKAJIbHYIO CETh
C BBIXOJIOM B ceTh Internet

2-456a [TomenieHne st XpaHESHUS U
npopHIAKTHIECKOTO 00CTYKMBaHUS Y4eOHOTO
000pyT0BaHUs.

347740, PoctoBckast 0071., 3epHOTpaJCKuit
paiioH, T. 3epHorpan, yi1. CoBeTckasi, 1o0M
No28/30.

Crnenunanu3upoBaHHasi MeOeIb U
000pyI0BaHUE TSl XPaHSHHS U
MPOPUIAKTHIECKOTO 00CTyKMUBaAHUS
y4eOHOT0 000PYIOBAHHUS




7. METOAUYECKHUE YKA3ZAHUA JJIS1 OBYYAIOIIIUXCA 11O

OCBOEHMIO YYEBHOM JUCHUILINHbI

By yueOHbIx
3aHATHI

OpFaHI/ISaHI/IH ACATCIIBHOCTH CTyJCHTAa

Jlexknuu

Hamnncanue KOHCIIEKTa JEKIUN: KPAaTKO, CXEMaTUYHO, IIOCJIEI0BATEIbHO
(UKCUpOBaTh OCHOBHBIC TIOJIOKEHHUS, BBIBOABI, (OPMYIHPOBKH,
00001IeHNs; TOMeYaTh Ba)KHBIE MBICIH, BBIICIATH KIIOYEBBIE CIIOBA,
TepMuHbl. [IpoBepka TEpMUHOB, MOHATUH C MOMOIIBI SHLUMKIONEAUN,
cioBapeid, cnpaBoYHUKOB. O003HAUUTh BONPOCHI, TEPMUHBI, MaTepua,
KOTOPBI BBI3bIBAET TPYAHOCTH, IOMETUTDH U MOMNBITATHCS HAWTU OTBET B
pekoMeHyemMoil smreparype. Ecim  camMocTOATENbHO HE yAaeTcs
pa3o0parbcsi B Marepuale, HeoO0X0auMo CGOpPMYIHpOBaTH BONPOC U
3a/1aTh NPENOAABATENI0 HA KOHCYJIbTAIMK, HA TPAKTUYECKOM 3aHATHH.

[IpakTuueckue
3aHSATHUS

ITpopaboTka paboueli IpOrpaMMbl, yIeisas 0c000¢ BHUMAHHE IEISIM H
3aJla4aM, CTPYKTYPE U COJCPIKAHUIO AUCIMILIMHBL Perenue 3amad.

JlaboparopHble
paboThl

MeTtonnueckre yKazaHUs 10 BBITOJTHEHUIO J1TA0OpaTOPHBIX padoT (cMm.
JIOTIOJIHATEIBHYIO  JIHTEepaTypy). PaboTa ¢ KOHCIEKTOM JICKIHH,
MOJrOTOBKA  OTBETOB K  KOHTPOJIBHBIM  BOIpOCaM,  IPOCMOTP
PEKOMEHIyeMOU JIUTepaTyphl, oGopmiieHne oTdeTa Mo JabopaToOpHBIM
paboTram.

PacueTnas
pabora

3HaKOMCTBO C OCHOBHOW W JOIOJHHUTEIIBHOW JHUTEpaTypor (BKIIOYAs
CIPaBOYHBIC HW3JAHUS), H3YYCHHE METOMMYECKUX YKa3aHWUH s
BBITIOTHEHUSI ~ MHAMBUAYAJIbHBIX  3aJaHUi  (CM. JIOMOJHUTEIbHYIO
JUTEPATypy), BBHINOJIHEHHE HHIMBUAYAIbHBIX 3aJaHuii  (BapuaHT
YTOYHHTD Y MPENOIABATES).

IToaroroBka k
9K3aMEHY

HpI/I IIOAIOTOBKE K OJK3aMCHY HCO6XOIII/IMO OPUCHTHUPOBATLCA Ha
KOHCIICKTBI JICKHI/Iﬁ, PECKOMCHAYCMYIO JIMTCPATYPY.
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