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1. Ilnanupyemble pe3yabTaThl 00y4eHUsl 10 JUCIUIINHE, COOTHECEHHbIE C IUIAHNPYeMbIMH
pesyiabratamu ocBoenuss OITOII

1.1. Hean u 3a7a4m TUCHUILIAHBI

BakanaBp no Hanpasienuto noArotoBku 35.03.06 ArpouHkeHepust J0JKEH OBITh MOATOTOBIICH K
pelieHnIo  3a1a4  MpO(EeCCUOHAIBHOW JEATENbHOCTH CIEAYIOIIMX THUIIOB: IPOU3BOJCTBEHHO-
TEXHOJIOTUYECKU I, IPOCKTHBIMN.

Heab aucuumiImHbl — cHOpMHUPOBATh y 00yYaroLMXCs cUCTeMy (DyHIAMEHTalIbHBIX 3HAHU,
HEOOXOAUMBIX ISl MOCIEeNYIONIEH MOAroTOBKH OakanaBpa, CIIOCOOHOTO K 3(PPEKTHBHOMY PEIICHUIO
IPAKTUYECKUX 3a/Jad  CEeJIbCKOXO3AWCTBEHHOTO IPOM3BOACTBA, a TAKXKE CIIOCOOCTBYIOLIMX
JaJIbHENIIEMY Pa3BUTHIO JIMYHOCTH.

3agauM JUCHMIIMHBI:

— U3Yy4YUTh OCHOBHBIC (DM3UYECKHE SBICHHS, OBJIAACTh (DYHIAMEHTAIbHBIMH TOHITHUSIMH,
3aKOHaMHM U TEOPUSMH KJIACCUUECKOM U COBPEMEHHOM (PU3UKH;

— copMHUPOBATH OCHOBBI HAYYHOTO MUPOBO33PEHHS U COBPEMEHHOTO (PU3MUECKOTO MBIIIUICHUS;
O3HAKOMUTbBCS C HAY4HOM anmaparypoil 1 MeToiaMu (pu3nyecKoro UCCIeJ0BaHus, IPUOOPECTH HABBIKU
MPOBEICHUS (PU3UIECKOTO IKCIIEPUMEHTA;

— HAY4YMUThCS BBIIEJATH (U3MYECKOE COJepXKaHWE B MPUKIATHBIX 3a4adax Oyaylei
NeSITENIbHOCTH;

— OBJIAJICTh METOJAMHU PELICHUs HH)KEHEPHBIX 3a/1au.

1.2. KoMneTeHUY ¥ MHAMKATOPBI UX J0CTHKEHUH
OIIK-1. CnocobeH pemarh THUIIOBBIE 3a/lauyd MPOQPECCHOHAIBHOW JESITEILHOCTH Ha OCHOBE

3HAHWI OCHOBHBIX 3aKOHOB MaTEeMAaTUYECKUX M €CTECTBCHHBIX HayK C IPUMCHCHUCM I/IH(bOpMaIII/IOHHO-
KOMMYHUKAIITUOHHBIX TEXHOJIOTHI

Konx n HanmeHoBaHue
MHARKATOPA ®opmupyemsie 3YH
JOCTUKEHUS
KOMIIETEHIIUU
3HAHUA OOyuaronuiics JOJKEH 3HaTh: OCHOBHbIE 3aKOHBI
€CTECTBEHHOHAYYHBIX TUCHUIUIMH ((PU3UKH) ISl pellieHus
VJT-1 onk-1. CTaHJapTHBIX 3a/1a4 B COOTBETCTBUHU C HAIPABIEHHOCTHIO
Vcnomb3yer poeCCHOHATLHOM e TENBHOCTH
OCHOBHBIC 3aKOHBI _ (Bl '0_10_3.1)
€CTECTBEHHOHAYYHBIX
JUCIUIUIAH JJIs1 YMEHHUS OOyyaromuiics JOKEH YMETh: HCIOIb30BaTh OCHOBHBIE
peleHus 3aKOHBI €CTECTBEHHOHAYYHBIX AUCHUIUIUH ((HU3NKN) JUIS
CTaHJIapPTHBIX 3a/1a4 B pelleHusl CTaHIapTHBIX 3a/1a4 B COOTBETCTBUH C
COOTBETCTBHH C HaNpaBJICHHOCTHIO TPOPECCHOHATBHON 1€ TETbHOCTH
HaIpPaBJIEHHOCTHIO - (b1.0.10-V¥.1)
npodecCHOHaNBHOM
JEATENbHOCTH HaBbIkKM | OOydJarOIIHMIICs TOHKEH BJIA/IETh: HABBIKAMHU:
MCII0JIb30BAaHUs 3HAHUN OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX TUCHUIUIMH ((PU3UKH) ISl pellieHus
CTaHJapPTHBIX 3a/1a4 B COOTBETCTBUHU C HAIPaBIEHHOCTHIO
npo¢eCCUOHAIBHON NEATETHHOCTH -
(b1.0.10-H.1)




OIIK-5. Cmnocoben ydacTBOBaTh
npoeccCHOHABLHON e TEIBHOCTH

B MMPOBEACHHUU  SKCIICPUMCHTAJIbHBIX I/ICCJ'Ie,HOBaHI/Iﬁ

Kon n HanmeHoBaHue
HWHJHUKATOpa

®opmupyemsie 3YH
JOCTHKECHUS
KOMITCTCHIIHH
3HAHUS OOyuaronuiicst JOJDKEH 3HATh: OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCHUIUINH ((HPU3KKH),
VJT-1 ones. WCTIOJIB3YIONIHECs B OKCTICPUMEHTAIBHBIX HCCICTIOBAHUSX
YuactByer B 3JIEKTPOOOOPYIOBAHUS U CPEACTB aBTOMATU3ALUM
IKCHEPUMEHTAIBHBIX —(51.0.10-3.2)
MCCIICIOBAHMIX
3IIEKTPOOOOPYAOBAHUS U | yMEHHMS OOyuaronuiicst J0OJDKEH YMETh: UCTIOIb30BaTh OCHOBHBIC
CpeACTB aBTOMAaTH3aIUU 3aKOHBI €CTECTBEHHOHAYYHBIX AUCIUIUINH ((DU3NUKH) B
IKCIIEPUMEHTAIBHBIX HCCIICIOBAHUSIX
3JIEKTPOOOOPYIOBAHUS M CPEICTB AaBTOMATU3AIUH -
(51.0.10-V.2)
HaBblkk | OOyJaromuics J0JKEH BIAJCTh: HABBIKAMH:

UCIMOJIb30BAaHUS 3HAHUN OCHOBHBIX 3aKOHOB
€CTeCTBEHHOHAYYHBIX JUCIHUIUIUH ((HDU3HKH) B
HKCHEPUMEHTAIbHBIX UCCIIEIOBAHUIX
JIEKTPOOOOPYOBAHUS U CPEACTB aBTOMATU3ALUY -
(51.0.10-H.2)

2. Mecro aucuuniaunbl B cTpykrype OIIOIIT

B

Jucuunnmba «®Pu3nka» OTHOCUTCS K 00s3aTe€IbHOM YacTH OCHOBHOW IMpo(ecCHOHATbHOU
o0Opa3oBaTeNnbHOM MporpaMMbl OakaaBpuaTa.

3. O0bémM AUCHMILVINHBI U BUJbI y4eOHOH padoThl

O6bem muctumuuHbel coctaBnsieT 8 3auetHwix enuuun (3ET), 288 akamemuyeckux wyaca.

Jlucuuniumza u3yqaercs:

- ouHas popma oOydenus B 2, 3, cemecTpax;
- 3a0uHas Gopma oOyueHus B 1, 2, 3 cemecTpax.

3.1. Pacnpenesnenne o0beMa JMCOMILIMHBI 10 BHAAM Y4e0HO0# padoThI

Bun yue6HO# paboTh

KomunuectBo yacos

Ounas popma 3aounas popma
o0y4yeHHs o0y4yeHus
KonrakTHasi pabora (Bcero) 162 22

B ToM umucie:




Jlexuuu (JI) 58 10
[TpakTuueckue 3ansatus (I13) 60 8
Jlaboparopusie 3ausatus (JI3) 44 4
CamocrosiTesibHas padora odyuawimuxcsi (CP) 99 253
KonTpoJb 27 13
Hroro 288 288

3.2. Pacnpenesnienne yueOHOro BpeMeHH 110 pa3jaeiaM U TeMam

Ounasn ¢opma o0yueHus

B TOM 4YHCIJIC é
No HanveHoBaHe o TeMLL Bcero KOHTaKTHas paboTa g
TEeMBI paziera e 4acoB CP =
1 13 | 113 S
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka, MoJieKyJsipHasi U3UKa M TEPMOIMHAMHKA
1.1. | Beexenue B pusmnky 2 2 - - - X
1.2. | Kunematuka 16 4 2 4 6 X
1.3. | lunamuka 18 4 4 4 6 X
2.4. | 3akOHBI COXpaHEHHS 20 4 2 6 8 X
15 Mexanuyeckue KojeOaHus u 20 4 4 4 8 X
BOJIHBI
16, DneMeHTbI MOJI?KYJIHpHOf/'I u 20 4 4 4 <
CTaTHUCTUYECKON (PU3UKU
1.7. | OcHOBBI TEPMOJUHAMUKHI 18 4 2 4 X
Pasnen 2. DnekTpuyecTBO U MarHeTU3M
2.1. | DnekTpocTaTHKa 20 4 2 6 8 X
IlocTosTHHEBIN TOK,
2.2. | DNEKTPUYECKHE IEMHU U 20 4 4 4 8 X
MaTepHabl
23 [TocTosiHHOE MarHUTHOE 20 4 4 4 8 <
moJie
o4 DNeKTPOMarHUTHHIE 20 4 4 4 8 <
KoJIeOaHUs U BOJTHBI
Pasnen 3. Ontuka u atomHas usuka
31 I'eomerpuyeckas u BOJIHOBAs 14 5 4 4 4 .
OTTHKA
3.2. | KBanroBas ¢usuka 15 4 2 4 5 X
33 ®du3uKa aTomMa M JIEMEHTHI 18 4 4 4 6 .
(U3HMKHN TBEPAOTO TeNa
3.4. | Snepnas ¢puznka 16 4 2 4 6 X
3.5. | ®dusnyeckas KapTUHA MUpa 4 2 - - 2 X
KonTpomis 27 X X X X 27
OO61mas TpyA0eMKOCTh 288 58 44 60 99 27




3aounas popma o0yueHust

B TOM 4YUCJIC
KOHTaKTHas paboTa
Ne %
TeMbI HaumenoBanue pa3aena u TeMbl Bcero Cp &,
JacoB JI JI3 113 %
~
1 2 3 4 5 6 7 8
Mexanuka, MOJIEKYJISIpHAs
(hu3uKa U TEPMOTMHAMHUKA.
1 SJIEMEHTEI CTATUCTUYECKOIM 109 4 2 4 80 X
bu3uKu
5 DNEeKTPUYECTBO U
' mar"erusMm. Kosebanusa u 107 4 2 4 80 X
BOJIHEI
Onrtuka. KBanroBas ¢usuka.
dusuka aToma. PJIEMEHTEI
(bU3UKH TBEPJOTO TEIA.
3. SAnepHas pusuka. % 2 86 X
®dusnyeckas KapTuHa MUpa.
KonTtpob 13 13
Hroro 324 10 4 8 253 13

4. CTpyKTYpa M coAepKaHHe JMCHUILIMHBI, BKIIOYAK0IIee NPAKTHYECKYI0 IOAT0TOBKY
[TpakTHueckass MOATOTOBKAa NpU pean3allud y4eOHBIX IPEIMETOB, KypCOB, IUCLUIUIMH
(Monyieit) opraHu3yercst IyTeM MpPOBEAEHUsS MPAKTUYECKUX 3aHATUH, MPaKTUKYMOB, JJAOOPATOPHBIX
paboOT M MHBIX aHAJIOTMYHBIX BHUJOB Y4eOHON [eATeNbHOCTH, INPEeAyCMaTPUBAIOIINX YydacTHe
oOyJaroIuxcss B  BBIMOJHEHUH OTAEIBHBIX JJIEMEHTOB paboT, CBA3aHHBIX ¢  Oyaymei
Ipo¢ECCHOHATIBHOM 1€ATENbHOCTBIO.
[TpakTrdeckas MOJArOTOBKa MOYKET BKJIIOUATh B ce€0sl OT/AEIbHbBIE 3aHATHUS JIEKLIMOHHOTO THUIIA,
KOTOpbIE MpEeAyCMaTpHUBAIOT Iepenady yueOHoM uHpopManuu 00ydaroluMcs, HeoOXOoIUMOM ams
MOCTIEeTYIOIIET0 BHIIIOJIHEHUS pabOT, CBA3aHHBIX ¢ Oyayliel mpodeccuOHaTbHON AEATENbHOCTHIO.

4.1 Conepxxanue QM CUUILTHHBI

Pa3nea 1. Mexanuka, MosieKy/asipHasi pU3MKAa M TEPMOAUHAMHUKA

Beenenue

IIpenmer ¢u3uku. Bknax poccHiCKUX yueHBIX B pa3BUTHE (U3MKUA. MeTos MOo3HaHUS B (pU3HKe.
OkcnepuMeHTsI U Teopun. Posib mareMatuku. ®usnueckue 3akoHbl. [lonstue paxra B pusuke. Moaenu.
[Tpsimble n oOpaTHbIe 3a1aun (pu3uKH. PazmepHoCcTH (PU3NUECKUX BETHUMH.

Kunemaruka

JIBixkeHne Kak rnaBHas (opma cymiecTBoBaHus Matepuu. IIpoctpanctBo um Bpems. CrocoObl
OIHMCaHUs COCTOSTHUS TeJa U cUcTeMbl Tell. CUCTeMBbI OTCYeTa U KOOpAUHAT. POk ¥ mpUHIMITBEI BBIOOpA
cucreM koopauHar. CremeHu cBOOOJbI, WHBApUAHTHBIE CBOWCTBA 4YHCIA CTEMEHEH CBOOOIBI.
TpexMepHOE 1 MHOIOMEpPHOE MPOCTPAaHCTBA. MarepuanbHas TOYKAa U PACIIPOCTPAHEHUE 3TOM MOJEIH
Ha MHOTOMEpHBIN city4ail. TpaeKTopus 1 MUpOBasl JTUHUS, UX CBoMcTBAa. CKOPOCTh U YCKOPEHHE KaK
npou3BoaHkbIe. [locTynmarensHOE U BpamaTeIbHOE IBUKEHUS KaK OCHOBHBIE BH/IbI IBUKEHHM. YTIIOBBIE



CKOpPOCTb U YCKOPEHHE, HOPMAJIbHOE M TaHI€HIUAJIbHOE YCKOpeHUus. CKOpOCTh M YCKOpPEHHE B
MHOT'OMEPHOM IIPOCTpaHCTBE. MHepuanbHble CUCTEMBI U PABHOIIPABHOCTH IIOKOSI U PAaBHOMEPHOI'O
MpsIMOJIUHENHOTO ABMKeHus. [locTynaT o mocTosHCTBE CKOPOCTU CBeTa B Bakyyme. [IpeobpazoBanue
MHTEPBAJIOB BPEMEHH U JJIMHBI MPU OOJBIINX CKOPOCTAX OTHOCUTEIBHBIX JBMKEHUIH MHEPLUAIBHBIX
cucreM. IIpeoOpazoBanus JlopeHna u penaTUBHCTCKOE CIIOKEHHE CKopocTeil. MHTepBan Mmexay
COOBITHSIMH U €70 HHBAPUAHTHOCTb.

JIunamuka

Cuia u macca, cynepno3uuus cui. [lepBbiii u BTopoii 3akoHbl HbtoToHa. YpaBHEHUS JIBHXKEHUS,
pOJIb HAYaJbHBIX YCIOBUW, NMPUHLHUI JAeTepMUHHU3MA. [IpuMepsl pelieHus ypaBHEHHMM JBUKEHUS.
JIBr>KeHue Tea B IIOJIE CHJI TATOTCHMS, SIBJICHUE HEBECOMOCTH B CIyTHUKAX. JlMHaAMuKa Cleqamux
cucteM. IMnynbc, 3aKOH COXpaHEHUSI UMITYJIbCA U1 MEXaHUYECKOM CUCTEMBI, TPeTHl 3aKkoH HproToHa.
B3aumoneiicteue Ten wuyepe3 mone. OOmas (opMynupoBKa 3aKOHa COXPAHEHUS HMITYJIbCA.
Kunernueckas sHeprus MaTepuaabHOU TOUKHU, CBSI3b €€ C KOMIIOHEHTaMU BEKTOpa ummnyisca. Pabora u
NMOTeHIMaIbHast >Heprusi. Pabora mepeMereHns MarepuantbHON TOYKH MO KPUBOJIMHEHHOMY ITyTH.
[loTeHuumanpHple CWJIBI, BBEACHUE TMOHATUSA IOTEHUMANa [ B3aUMOJACHCTBYIOIIMX  TeJl.
[TorennmaneHast (yHKIMS, TOTCHIMATbHAS TTOBEPXHOCTh. CBsI3b KOMIIOHEHT CHJIBI M OTEHIMATIHHON
¢byuknun. [loTeHnuanpHas siMa U ycJIOBHE YCTOWYMBOTO paBHOBecHs. HeBO3MOXKHOCTH paBHOBECHs
CUCTEMBI B3aMMOJICHCTBYIOIIMX CTAaTHYECKUX TOYEYHBIX JJIEKTPUYECKUX 3apsaoB. [IpuHnmn
IUIOTHEHIIeH YMakoBKH U OOBSCHEHUE MPOCTPAaHCTBEHHBIX GopM KpucTtamwioB. KondopmannoHHbii
aHanu3 MoJIeKysl. MOMeHT cuiibl. JIMHaMuKa BpalleHUsl TOYKU U TeJIa BOKPYT IIOCTOSTHHOW OCH, IOHATHE
O MOMEHTE MHEPLUH MaTEepPUAIbHOW TOYKU U Teja. YPaBHEHUE JIBUKECHHUS BPAILAIOIIETOCs BOKPYT
HEINOJABMKHOM OCH Tesna. MOMEHT MMIIyJlbCa, CBA3b €r0 KOMIIOHEHT C KMHETHYECKOM JHEpruei
BpauleHusi. M3MeHeHne MOMEHTa MHEPIUHU Tella MpU MEePEeHOCEe OCH BpalleHus. [1aBHbIE MOMEHTHI
WHEPLMU U YyCTOMUMBOCTb BPALIEHUS T€Jl. 3aKOH COXPaHEHUSI MOMEHTAa UMIIYyJIbca Teja U CUCTEMBI Tel.
Oco0eHHOCTH KOHCTPYKIIUU BepTosieTOB. [ Mpockomnbl 1 ux npuMeHeHue. L{eHTp Macc u ypaBHEHUE ero
NBIKEHUs. Pa3nenieHre nocTynarenpHbIX M BpallaTelbHBIX JBMXKEHMM TBepaoro tena. Ilapa cuil.
Cucrema ypaBHEHUH 1Jis IBMKEHUS! TBEPJIOIO TEJIAa U €r0 KUHETUYECKas YHEPrus. 3aKOH COXPAHECHUS
SHEPTHHU U €T0 CBS3b C PABHOMEPHOCTBIO TEUEHHSI BDEMEHH. J[BMKEHUE CUCTEM CO MHOTMMHU CTEIICHIMHU
cBoOoabl. dynkius Jlarpanxka u ypasHenus Jlarpanxa. [IpuHIun HauMeHbIIero 1eHCTBUS.

JAuHaMuka 00JIbIIMX CKOPOCTEi

[Tpuniun otHocuTeNnbHOCTH B (pusmke. PenstuBucrckuit mmmnynbsce. [IpeoOpazoBaHue sHEprum-
nMITynbca. Macca U ee CBs3b € DHEpruel Nnokos. Macca CI0KHOM CHCTEMBI M €€ CBSI3b C DHEpPruei
B3auMojieiicTBus uyacteid. HeapautuBHOoCcTh Macchl. [ledekT macchl M sHepreTuka. Kunernueckas
SHEPTHUs B PEISATUBUCTCKOM MEXAaHUKE. Y PaBHEHUE JABUKEHUS MAaTEPUAIIbHOW TOUKHU B PEIITUBUCTCKOMN
MexaHMKe. [[BukeHne MaTepruaibHONW TOYKU MOJ JIEHCTBUEM MOCTOSIHHOM cuibl. CKOpPOCTh CBETAa Kak
npeaenabHasl CKOpoCTh. YacTHIbl ¢ HYJEBOW Maccod MOKOsA. [I[puHUUN 3KBUBAJICHTHOCTH U TEOPHUS
IIPOUCXO0XKACHUS CUJI BCEMUPHOTO TATOTEHUS.

Kone6anus n BoJIHBI

Konebanus kak yacTHBIM ciyyail JBMI)KEHUs, YCJIOBUS TOSIBICHUS KojeOaHWH. YpaBHEHUE
JBUKEHMSI IPYKUHHOTO MasiTHUKA U €ro petieHue. ['apMmoHnueckoe kojaebaHue U ero XxapakTepUCTUKH.
VYpaBHeHHE IBMKEHUS (PU3MUECKOTo MAasiTHUKA U €ro pelleHue, MaTeMaTUYeCKHi MasTHUK. DHeprus
rapMOHMYECKUX KosieOaHui. BpIHyX/eHHble KojebaHMsI M sBJI€HHE pe3oHaHca. Pe3oHaHC Kak
nposiBiieHue  Oudypkanuu.  ABTokosneOaHus.  [Ipumepsl  HpOSBICHUS  PE30HAHCHBIX U
aBTOKOJICOATEIbHBIX SIBICHUN B )KMBBIX OpraHM3Max MU TeXHUKe. Pe3oHaHCHas Iepenaya SHEPruu B
CUCTEME OJUHAKOBBIX CBS3aHHBIX MAaATHUKOB. BOJIHBI B yIIpyruX cpelax, TMHEHHBIE, TIOBEPXHOCTHBIE
1 00bEeMHBIE BOJHBI, TONEPEUHBbIE U MPOJIOJIbHBIE BOJHBI, (DPOHT BOJHBI, IUIOCKHE U chepuueckue
BOJIHBL. AHaNUTHYeCKas 3amuch Oeryuiei BonHbl. BonHoBoe ypaBHeHue. Ilepenoc sneprum Oeryiueit
BosiHOM. CrnoxeHue kojebaHuid u BosH. KorepeHTHble MCTOYHHMKHM BOJIH. VIHTepdepeHuus: BOIH OT
TOYEYHBIX KOTEPEHTHBIX MCTOYHUKOB. YCJIOBHS MOSBIECHUS MaKCUMyMOB U MUHUMYMOB. ClOXEHHE
KpyroBeIx U chepuueckux BosiH. [locTpoenue ¢poHTa BONHBI 10 NpUHIUMY |loiireHca, MoBeAeHHE
(bpoHTa BOJIHBI B HEOJHOPOAHOH cpene. OTpaxkenue u npenomieHue BoiH. [punnun ®epma. BriBox
3aKOHa IIPEJIOMJIEHUS BOJIH Ha TPaHHUIE IBYX cpell Ha ocHOBe npuHuuna depma. [Ipunnun depma kax
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YacTHBIM ciydail oOliero mpuHUMIa MUHUMakca. llosBieHne OTpakeHHBIX BOJH B HEOJHOPOJHBIX
cpelax, CIOKCHHE BCTPEYHBIX BOJIH U 00pa30BaHHE CTOSIYMX BOJH. [lepexomaHoe COCTOSIHME U BpeMs
penakcauuu. CBsI3b AJUH CTOSYMX BOJH C pa3MepaMu Cpeibl, AUCKPETHOCTb JJUH CTOSYUX BOJIH.
KBanToBanue. YnpasieHue 3By4aHUEM MY3bIKaJIbHBIX HHCTPYMEHTOB.

JIeMEeHTbI CTATUCTUYECKON M MOJIEKYJISIPHOM (PU3UKH

MUKpOCKONIMYECKHE U MAaKPOCKOIIMUECKHE sIBJICHUS. M 1eanbHbIi ra3 Kak CTaTUCTUYECKAs CUCTEMA
MHOTUX 4acTull. JlaBneHue, o0beM 1 TeMiiepaTrypa raza kak 0000I1IeHHbIe XapaKTePUCTUKU COCTOSHUS
raza. PaBHOBeCHbIC M HEPaBHOBECHBIC COCTOsHUs raza. OOpaTumble W HEOOpaTUMBIE MPOIECCHI.
Huarpamma naBieHne-o0beM. DKCIEpPUMEHTaIbHbIE Ta30BbIe 3aKOHbBI, 0OOOIIEHHBIN ra30BbId 3aKOH
(YypaBHEHHE COCTOSIHUS MACAIbHOrO ra3a). BeiBo ypaBHEHUS! COCTOSHUS MICAIBHOTO ra3a Ha OCHOBE
KMHETUYECKUX IMpeacTaBieHU. PU3NYECKUl CMBICI MOHITHUS TEPMOJUHAMHYECKON TeMIlepaTyphl.
Pacnipenenenne sHepruum mo cremeHsM cBoOoabl. Pacmpenenenuss MaxkcBemnia u  bonbivana,
O0apomerpudeckas ¢opmyna. HepaBHoBecHble mporiecchl. Juddysus, nuddysus depe3 memMOpaHBI,
OCMOC, OCMOTHYECKOE JaBJIEHHE U €ro pojb B KU3HEAEATEIbHOCTH pacTeHuil. Teronepenaya.
BuyTtpennee  TpeHue.  BplpakeHHe ~— HEpaBHOBECHBIX  IpOILIECCOB  uepe3  000OIIeHHBIE
TepmoarHamudeckue cuibl. CooTHomeHue B3aumMHoctu OHcarepa. PeanbHble rassl, ypaBHeHue Ban-
nep-Baanbca, kpuTuyeckas TOYKa, pealbHbIE HM30TEPMBI, CKIDKEHHE Ta3oB. QDuyKTyauuu u
camoopranu3anus npu (GpazoBoM MEPexoje Tra3-KUAKOCTh. KHUJIKOCTH, TOBEPXHOCTHOE HATSIKEHUE B
KHUJKOCTAX, OXJIAXKACHHE J>KUIAKOCTH IPU HUCHAPEHUU, TEPMOPETYISIUS PACTEHUW U >KUBOTHBIX.
CMaumBaroniye 1 HeCMavYrBaroIue )uakoctu. Kanwmispasie seiaeaus, Gopmya Jlammaca.

DJieMeHThbI TEPMOIMHAMHUKH

[TepBoe Hayano TEPMOAMHAMUKH, H30TIPOLIECCHI, aAMa0aTUUECKHUH MTPOIIECC, OXJIAK/ICHNE Ta30B MPU
a11abaTUYeCKOM PACIIUPEHHUH U MOJIyYeHUEe HU3KUX TeMIieparyp. Y paBHeHue [lyaccoHa u ero BhIBO/I.
Kraccudeckast Teopusi TEIII0EMKOCTEH, TPUYUHBI OTKIIOHCHHSI PEATTbHBIX TEIUIOEMKOCTEH KaK (DyHKIINN
TEMIIEpPaTypbl OT pe3yJabTaTOB KIACCHYEeCKOW Teopuu. PaboTa wuaeanbHOro rasa B pa3iMYHBIX
nporeccax. O0parumbie U HEOOpaTUMbIE ITUKJIIBI. TeroBeie MamMHbl U MK KapHo, BTOpoe Havaiio
TepMOauHaAMHUKU. KOMIpecCHOHHbIE XOJIOAMIBHUKA U  TEIJIOBBIE HACOCHL. OJHTPOMHS  Kak
TepMoArHaAMUYeckuid norteHuuan. dopmyna [y SHTponuM wuaeanbHoro rasza. Teopema KapHo u
0000IIeHNe TIOHATHUS SHTPOIMU KaKk TEePMOJMHAMHUYECKOro MoTeHIMana. CBs3b SHTPOIUU C
MHUKPOCOCTOSIHUSIMU UAcIbHOTO ra3a. CTaTUCTUYECKOe TOJKOBAHUE SHTPOIUU. DHTPOIUS U CTEIICHb
BbIpOXkieHus cuctembl. opmyna bonbiimana. DuTponus u uHGopmaius. Bo3pactanue sSHTpONuu npu
HEOOpaTUMBIX TPOlleccax Ha MPUMEPE BHIPABHUBAHUS TEMIIEPATYPHI IBYX HAXOJSAIIUXCS B KOHTAKTE
HarpeThIX TeJ U IPU BIPaBHUBAHUM JIABJICHUH B JIBYX 4acTAX cocya ¢ razoM. [lepBoe u BTopoe Hauana
TEPMOJMHAMUKH, U >KUBbIE opraHu3Mbl. [loHsATHE O TepMOaMHAMUKE HEOOPATHUMBIX IMPOIIECCOB M
OTKPBITBIX CUCTEM. DHTPONHUS B CUCTEME OPraHu3M - OKpy»Karomas cpena. [I[pon3BoacTBo s3HTponuu B
HEpaBHOBECHOU cpene u Teopema [Ipuroxuna.

Pa3neu 2. DiieKTpu4ecTBO 1 MATHETH3M

DJleKTpUYeCKHe U MATHUTHBIE SIBJICHUS

[lonsiTHe O mMOJNAX, MONS CKAJISIPHBIE U BEKTOpPHBbIE. XapaKTEPUCTUKH BEKTOPHBIX TOJICH:
HaIpPsSHKEHHOCTh, TOTOK, IUPKYJAIMS, CUJIOBBIC JIMHUM BEKTOpHOTO mosst. Cyneprno3unus Moje,
3aps/ibl, 3aKOH COXPAHEHUS 3apsI/I0B.

B3anmopeiicTBrE HENMOABHKHBIX U IBUKYIIUXCS 3apsaoB, ODU3NYECKUN CMBICT MATHUTHOTO TOJISA.
[Tone Toueunoro 3apsina (3akon Kynona) u cucremsl 3apsiioB. [lone numnons. DneKTpocTaTHIecKoe moie
MOJIEKYJIBI U XUMudeckue peakuun. MHTETpansHas ¢opma 3akona Kymona, reopema ["aycca (mepBoe
ypaBHeHHe MakcBenna). BwiBog Qopmyn s HaOmpsOKEHHOCTH  DJIEKTPOCTATHUECKHUX — IMOJIeH
3apsOKEHHOTO TIPSMOTO TIPOBOJIA, IUIOCKOCTH, KOHAEHcatopa. Pabora mepememieHus 3apsiga B
3JIEKTPOCTATUUECKOM T10JIe, MOHITHE MOoTeHMana. Bropoe ypaBHenre MakcBenia i 3JIeKTPOCTaTUKU
B HWHTErpaibHON ¢opme. DIeKTpuyecKkass €MKOCTh OJHOTO MPOBOJHHMKA M JIBYX IPOBOJIHHUKOB,
KOHJICHCATOPBI, paboTa 1o 3apsaKe KOHACHCATOPOB. DHEPTHUS ANEKTPOCTATUYECKOTO 1oJs. VI3MeHeHue
HaIPSHKEHHOCTH AJICKTPUYECKOTO TIOJISI TIPU BBEACHUHU JTUAJICKTPHKA, MOSIPU3YEMOCTh AUAJICKTPUKA,
JTURJIEKTPUYECKasi MPOHUIAEMOCTh. M3MeHeHne AUAIEKTPUUECKOW MPOHUIIAEMOCTH MIPU XUMHUYECKUX
peakmusaX M MCIoJib30BaHUE ATOro 3¢ dexra. IIeKTpUYecKoe mosie B mpoBogHuKax. [loHaTHe o Toke
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MMPOBOJIMMOCTH, BEKTOP TOKa M cuiia Toka, auddepennnansras popma 3akoHa Oma. [lepBoe npaBuiio
Kupxroga. [IpuurHa MoOsSBICHUS AJIEKTPUUYECKOTO TOKA B NMPOBOJHUKE, (PU3UUECKUN CMBICI MOHATHUS
CTOPOHHMX 3JIEKTpUYecKux cui. BeiBoj 3akoHa Oma juia Bceil nenu. Bropoe npasuio Kupxroda.
MarnuTHOe TOJie TPSAMOTO0 TOKa, OOBSCHEHHWE €ro IMOSIBICHHS Ha OCHOBAHWUU PEIIITUBUCTCKHUX
npencrasicHui. FIHTerpanbHble ypaBHeHN MakcBeIla AJ1s IOCTOSHHBIX MArHUTHBIX noJiel. [Ipumepst
BBIUMCJICHUSI  HaNpsHKEHHOCTEH  MarHuroctaruyeckux mnojel. 3axkoH  buo-Casapa-Jlamnaca.
B3aumopeiicTBue noneit u 3apsaaoB (Tokos). @opmyina JlopeHia ajist cuiibl, 1eUCTBYIONICH Ha 3apsij] CO
CTOPOHBI 3JIEKTPUYECKOIO M MarHuTHOro mnoseu. [lpuHuun nelcTBus Macc-CHEKTPOMETPOB M MX
IPUMEHEHHUsT B XUMMU. VIHAYKIMOHHBIE SBJIEHUSA, TpaHC(HOpMATOpPbl, (U3NYECKHE NPUHLMIIBI HX
neiictBus. Okcrpatoku. IlonHas cuctema HMHTErpainbHbBIX ypaBHeHUM MakcBemia. CMBICT 4JIEHOB
CUCTEMBI YpaBHEHUM MakcBesuia, ONUCBHIBAIOIINX SBJICHUS, CBSI3aHHBIE C U3MEHEHUSAMH JJIEKTPUYECKUX
Y MarHUTHBIX BEJIMYUH BO BpEMEHU. B3anMOCBSA3b ANEKTPUUECKUX U MAarHUTHBIX IEPEMEHHBIX IOJIEH,
NEKTPOMAarHUTHOE 1oJie U u3nydeHue. [lons nqermxymmxcs 3apsaaoB. M3nydeHue 3J1eKTpOMarHuTHOrO
110JI1 HEPABHOMEPHO ABIKYIIUMcs 3apsaaoM. «Ilapagoke» atoma.

Pa3znea 3. OnTuka u aroMHasi pu3uKa

JIEKTPOMATHUTHOE U3JIy4eHHe H ONTHKA

CB00O/IHOE JIEKTPOMArHUTHOE IOJIE U €ro CYIECTBOBAHUE B BHUJIE 3JIEKTPOMATHUTHOM BOJIHBI.
[TonepeyHOCTh AMEKTPOMAarHUTHBIX BOJH. CKOPOCTb PACIpPOCTPAHEHUs 3JEKTPOMArHUTHBIX BOJH U
criocoObl ee u3Mmepenus. Illkana snekTrpoMarHuTHBIX BOJIH. CIOCOOBI T'€HEpalui U UCIOJIb30BaHUE B
HayKe U TEXHUKE BOJIH Pa3JINYHBIX YACTOT.

SIBrieHus1, onuchbIBaeMble BOJHOBOM Teopueil csera. MHTepdepeHuus cBera, yCIOBUs MOSABICHUS
CTaTU4eCKON WHTEePPEPEHIIMOHHON KapTUHBI, MHTEPPEpEHIHs TpPU pas3leleHud (POHTA BOJHEI,
IIPOCBETIICHUE ONTUKHU, UHTEp(EpOMETphrl U MX HcIosb30BaHue. Dypbe-ciekTrpoMeTpsl. [lonaTue o
ronorpadun. Jdudpakuus, muppakuus Ha mend. DOoKyCHpOBKa 3JIEKTPOMATHUTHBIX BOJIH M CBS3b
pasmepa IUGPAKLIMOHHOTO IMATHA C pa3Mepamu peduiekropoB. OCOOEHHOCTH OpraHu3aluu
PaNOIOKAIIMOHHON CITY>KObI. YCIIOBUS TIepexoja OT BOJHOBOW ONTHKUA K T€OMETPUYECKON. 30HBI
@penens, 30HHas acTuHka Openens kak GoKycupyromuil 3neMeHT. AudpakiuuonHas pemeTka Kak
IHCTIEPTUPYIONIAs CUCTeMa. AHallM3 cOCTaBa CBETa IO JUIMHAM BOJIH. PeHTreHoBckas audpaknus,
noHATue 00 0O0paTHBIX AU(PAKIMOHHBIX 337a4aX, PEHTTeHOCTPYKTYPHBIM aHaIU3 U €ro 0COOEHHOCTH
NPUMEHUTEIPHO K OuonorndeckuMm oObektam. IIpoctpancrBennast crtpykrypa JHK u PHK.
JudpakimoHHbIN Ipeaen pa3peanneil cnocoOHOCTH ONTHYECKUX MPUOOPOB.

CBer U BelIecTBO, NOHITHE O BTOPUUHBIX BOJHAX, pa3felieHue SHEPruu Ha IrpaHule pasnaena ¢as,
PE30HAHCHBIN XapakTep B3aMMOJAEUCTBHS CBeTa U BellecTBa. Jlucnepcus, Kiaccuueckoe oObsICHEHNE
3aBUCHUMOCTH KO3((QUIMEHTa NPEeJOMJIEHUSI CBETa OT JJIMHBI BOJIHBI MAJAIOLIEro cBeTa. SIBieHue
JBOMHOTIO JIy4enpesoMIIEHUS, TOJIIpu3alus cBeTa KpucrauiaMu. [1onsipu30BaHHbIN CBET, ONTHYECKAS
aKTUBHOCTb, CaXapOMETPHs, HCIIOJIb30BAHME SBJICHMSI BpAIICHHUS IUIOCKOCTH IMOJIIpU3aLUU B
MoJeKysipHOi Ononorun. doroaddexr u kBaHTOBas mpupoaa cBera. Kpyr sBieHH, 00bSICHUMBIX C
KBaHTOBON TOYKU 3PEHHUSI, MUKPOCKOIMYECKOE M MaKpPOCKOIMYECKOE B OINTUKE. [[BONCTBEHHOCTH
IPUPOJIBI CBETA. 3aKOHBI MOTJIOIIEHHUS CBETA, TOHATHE O HEIMHEHHBIX AP dexTax. OCHOBHBIE 3TT€MEHTHI
KOHCTPYKLHHU CHIEKTPOPOTOMETPOB. 3aKOHBI OCBEUICHHOCTH, 3aBUCHUMOCTh OCBELIEHHOCTH OT BHJA
OCBETHUTEIIEH.

KBanToBas ¢pusuka. Puznka aroMa u 3JJeMEeHThI (PM3MKH TBEPAOTO TeJIa

OcobOeHHOCTH TIOBEACHHUS MMKpOYacTUll. [IpWHIMIBI OMUCaHUS TOBEACHUS MHKPOUYACTHIL,
BOJIHOBasi (DYHKIIMsI, COOTHOIIEHHE HEOmpeaeNeHHocTe, BonmHa 1e bpoins. [loctymarer bopa.
VYpasuenue [llpeaunarepa (BpeMeHHOE U CTAIIMOHAPHOE), GU3UIECKUN CMBICI BXO/ISIINX B HETO WICHOB.
Pemenue craunonapHoro ypasHeHus lllpenuHrepa s 4yacTUIbl B OJHOMEPHOM MOTEHLIHUAIBHOM
SIIIIMKE M YaCTHUIIbl HA OKPYXHOCTHU. YCJIOBHUSI MOSIBJCHUSI KBAHTOBBIX SIBJICHWW. BnusHue maccel u
o0yacTu TOKaIu3auy YacTull. /J[BymepHas MoTeHIMAIbHAS sIMa, BBIPOXKICHHE KBAHTOBBIX COCTOSIHUMN
U cHsTHE BBIpoXxAcHUS. [loTeHInanpHas ssMa KOHEYHOM TTYOMHBI U BIUSHUE €€ TITyOUHBI U IITUPUHBI Ha
YPOBHU DHEPrUM 4YacTUUbI. BO3MOXHOCTH JIOKAJIM3AaLMU YaCTUIBl B IPOCTPAHCTBE. TyHHEIbHBIN
addexr. 3anonHenne ypoBHew u mpuHNUN [laynw, mosHas SHEPTHsS COBOKYITHOCTH SJIEKTPOHOB B
KBaHTOBOM CHCTEME. YPOBHHU OJHEPrUM B aTOME BOAOPOAA, MEPEXOABl MEXKIAY YPOBHSAMMU.
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NuauBHUyaTbHOCTh CHEKTPOB aTOMOB M SMHUCCHOHHBIM CIEKTpaJbHBIA aHain3. MeTtamnmdeckas
MOJIENIb MOJIEKYJIBI U OOBSACHEHHE KOPPESAIMM IIBETHOCTH BemlecTBa M 3(QeKTa CONpsHKEHUS
XUMHUYECKUX CBsI3eld B MoJjekynax. HopmanbHas U MHBEpPCHAs 3aCEICHHOCTh KBAHTOBBIX COCTOSIHUM.
[Tornomenue, CIOHTaHHOE M BBIHYXICHHOE u3nydeHus. Koapounmentsr DitHITeHa. Dopmyna
[Inanka. Ycunenue cBera pu NpOXO0KICHUN Yepe3 MHBEPCHO 3acelIeHHYIo cpeny. [lonsTue o na3epax.

duznyeckas IpUPOJa XUMUUYECKONW CBSI3U. DJIEKTPOHHOE CTPOEHUE MHOTO3JIEKTPOHHBIX aTOMOB,
ruOpuansanus, OoOBSCHEHHE MPUYMUH TOABIECHUS MPOCTPAHCTBEHHBIX (opMm Mosekyn. I[lpunnun
MaKCHMAaJIbHOTO IEepeKpbIBaHUs. BHyTpeHHEe BpallleHHe B MOJIEKYJIaX U €ro poJib B OMOXMMHYECKHUX
peakuusax. J[BH>keHHE 4acTHUIl B MHOTOATOMHBIX MOJIEKYJIAX U BUABI MOJEKYJISIPHON CIIEKTPOCKOIIMH.
CummeTpusi MOJIEKYIT M TTOSIBJICHUE TIPaBHII 0TOOPA.

@DOTOXMMHUYECKUE PEAKIIMM M OCOOCHHOCTH MOTEHIUAIbHBIX ITOBEPXHOCTEH OCHOBHBIX U
BO30Y)KJICHHBIX AJIEKTPOHHBIX COCTOSIHMW B MOJseKynax. Pacnan mosiexkyn mpu (GpoToBO30YKACHUSX.
Ouznyeckas npupona ¢orocuHTe3a. TpaHcmopT sHepruu npu (orocuHTeze. 30HHAS CTPYKTypa
AJIEKTPOHHBIX COCTOSIHUM KPUCTAJUIOB. 3allOJHEHHBbIE M HE3AIOJHEHHBIE 30HBI. YpoBeHb DepMu.
[IpoBoaHMKY, MOTYIPOBOAHUKHI U JUAIEKTPUKUA. OCOOEHHOCTh IPOBOJAUMOCTH B MOIYITPOBOJHHUKAX.

Snepnas pusuka

CucrtemaTuka 3JIeMEHTApHbBIX YacTUL. 3aKOHbI B3aUMOIIPEBPAIIEHUIN YacTHIl, SCpHbIE PEaKIINH,
nedext maccel. CTpoeHue sep, sJIepHble CUJIbl, YCTONUMBBIE M HEYCTOMYMBBIC s/pa, €CTECTBEHHAs U
HCKYCCTBEHHAst PaZiM0aKTUBHOCTD. 3aKOHbI PaavoaKTUBHOIO pacnaja. [TpuHIMIIBI
palMOaKTUBALMOHHOIO aHanu3a. «MedeHble» aToMbl B Ouosioruu. Ilytu ucnonp3oBaHMs sSAEpHOM
SHEpPruHu.

dusnyeckas KApTHHA MUPa

[lonatne 00 »HBomronMHM B (HU3UKE, OWONOTMM H JPYrHX HayKaxX. [IpOTHBOIIOIIOKHOCTH
HAIIPABJIEHHOCTEN 3THX 3BOJIIOLMOHHBIX NpolueccoB. [IyTu npeononenns npoTuBopeyus.

Bpewms B knaccuueckom Mupe. Posb mepuoandeckux U HENEpUOAUYECKUX IPUPOIHBIX IIPOLIECCOB
B (OpPMHMpPOBAHUHM IOHATUS BpPEeMEHHU. VIHBApMAHTHOCTh MPOCTEUIIMX (PU3MUECKUX 3aKOHOB
OTHOCHTEJILHO CMEHBI 3HaKa BpeMeHH. HepaBHOBECHBIE MPOLIECCHI B CIOKHBIX CHCTEMAX U MOSBICHUE
cTpesibl BpeMeHU. Poib ciaydyalHbIX (akTopoB B (OPMHPOBAHUHU CTpeibl BpeMeHH. DiykTyanuw,
MOSIBIICHHE CAaMOOPTaHU3allMK B  OTKPBITBIX CHCTEMax H IepepacTanue (QIyKTyalud B
Makpockonuueckuit a¢p¢pexr. Ponp Oudypkanuii. [loBeneHne SHTpONUU B OTKPBITBIX CHCTEMAaX.
[IpyHIMI TOMOTHUTEIBLHOCTH U €r0 BCEOOIIHOCTh. Mcnonb3oBaHue Mozenell siBJIeHUM U 00BbEKTOB B
npoliecce NO3HAaHUs KaK CIEeICTBHE MPUHILIMIA JTOMOIHUTENIbHOCTH. OOpaTHbIE 3ajauu, CyObEeKTUBHBIN
¢aktop mpu ux pemeHud. OTrpaHMYEHHOCTh MPHUHIMNA JI0OKA3aTelIbHOCTH B Hayke. [IpuHuun
COOTBETCTBUSI, HAO0aeMble U HEHAOII0JaeMble BETMUUHBI B pu3nke. TpeboBaHUs K (OpPMUPOBAHUIO
¢usznueckux Teopuil. PacmimpeHHoe mOHMMaHME MNpUHLUNA JerepmMuHu3Ma. CiydaiiHoe W
3aKOHOMEPHOE B IIPUPOJIE U IIPEAECIIBI IPUMEHUMOCTH HAYYHOT'0 IIPOrHo3a. HaydHbli IpOrHo3 B HayKe
00 obmiectBe. @u3nka u kubepHerrka. Crnesiye CUCTEMbI U YIIPaBIICHUE.
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4.2. Cogepxanue JeKI Ul

Ounas popma o0OyueHust

/o

Kparkoe conepxanue nekuuu

Koi-Bo

qacoB

[IpakTuueckas

IIOArOTOBKA

DBOJIOIUS U COBPEMEHHBIE Mojenu (Qu3udeckor kKapTuHbl Mupa. CoBpeMeHHAS
bu3MKa Kak KyJabTypa HAOJIOEHUA, MOJCIMPOBAHUS, SKCIEPHUMEHTAIBHOTO
MCCJIEIOBAHUS U KOJUYECTBEHHOTO MPOTHO3MPOBAHUS SIBICHUNM MPHUPOIbL. Poiib
GU3MKM B PAa3BUTHM TEXHUKH W arpolpOMBIIUICHHOTO IPOU3BOACTBA. Bkian
POCCHIMCKHMX y4YeHbIX B pa3BuTHe (pu3uku. KuHemaTnka MarepuanbHON TOUKH.
Koopaunatheiii Meton omnucanus JBWkeHUH. KuHemaTuueckoe ypaBHEHHE
JIBIDKEHUSI M OTIPEJIeIIIeMbIe TI0 HEMY KMHEMAaTHYECKNE XapaKTEPUCTHUKHU.

=+

BekropHbili crioco0 omnucaHusi ABMKEHH. BEKTOpBI TepeMeleHus, CKOPOCTH,
YCKOPCHUH. VYrioBrle XapPaKTCPUCTHKU JABMIKCHUA I10 OKPYKHOCTH. DJIeMEHTBI
PENSTUBUCTCKON MeXaHUKH. [10CTymnaTel crienuaibHON TEOPUH OTHOCHTEIBHOCTH.
[IpeoOpazoBanust Jlopenna. Cnoxenue ckopocteid. OTHOCUTENBHOCTH JJTMHBI
OTPE3KOB M JUIUTESILHOCTH BPEMCHHBIX HHTEPBAJIOB.

JlnHaMuKa MaTepHAIbHOM TOYKHM M ITOCTYINATEIBHOI'O JABUKEHUS TBEPAOrO Teia.
[Ipuniun  otHocuTenbHOCTH. 3akoHbl Hprorona. Bunabl cuin.  JluHamuka
BpallaTeIbHOTO ABMKEHUSI. MOMEHT criibl. MOMEHT MHEPIIMH. 3aKOHBI COXPAaHEHUS
MMITyJIbCa U MOMEHTa UMIlyJibca. MHepuuaibHble 1 HEMHEPUUAIbHbBIE CUCTEMBI
otcuéra. CHIJIbI HTHEPLIMH NPU PA3TUYHBIX BUJAX TBUXKCHUS.

Pabora, momHocTe W dHeprus. MexaHudeckas paboTa M MOIIHOCTh MpU
[OCTYIATEeILHOM U BpalllaTeIbHOM JBIKeHUsIX. KuHeTnueckas 3Heprus u Teopema
0 KMHETUYECKON DHEPTUU.

KoHcepBaTuBHbBIE CHIIBI U MOTEHIMaIbHas SHeprus. I[Ipumepsl MOTEHLMATBHBIX
noJiei. 3aKOH COXpaHEHUs SHEPTUH B MEXaHUKE.

Mexannueckue konebanus. Kunematuka rapMoHnueckux kojeOanuid. CioxeHue
Kosie0aHui. AKyCTUYECKHE PE30HATOPHI.

JluHamMuka rapMoHMuYeckux — kosneOanuid. JuddepeHuumanbHoe  ypaBHEHHE
KoJIeOaHUH. 3aTyxarolne U BEIHY)KICHHBIE KoJleOaHusi. MexaHHUeCcKuil pe3oHaHC.
MasTHuKU.

Mexanunueckue BoJHbI. BonHoBoe ypaBHenue. Buasl BomH. MHTepdepenuus,
Jubpakius ¥ qucnepers BosiH. BonHbl 1 nHdopmanus.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKOW Teopuu. MpaeanbHblil ras.
OcHoBHoe ypaBHeHne MKT u ypaBHEHHE COCTOSIHUS WEATHHOTO rasa.

ArperaTtHble cocTosiHUA U (pa3oBble nepexoibl. PeanbHble razpl. CoknKeHHe ra3oB.
OcoOenHoctu  xuakoro  cocrosiHuss. CrtpoeHue  kpucramioB. [ledexTsl
KPUCTAJNINYECKOro cTpoeHHs. [IpouHOCTh M MIaCTUYHOCTb.

SABnenust nepenoca. [luddysus, TemnonpoBOoJHOCTh U BHYTPEHHEE TpPEHUE.
MonexkyJIsipHO-KMHETUYECKasi TEOpUs SIBJIICHUN IIEpEHOCa.

10.

OCHOBBI TEPMOJAMHAMHUKH. BHYTpEHHSIS1 SJHEPTHUs U IIEPBOE HAYaJI0 TEPMOJINHAMUKH.
PaGora u Temino€MKOCTh Ta3a MpH pPa3IMYHBIX Mporeccax. Bropoit 3akoH
TepMOJIMHAMUKU. TernnoBele ABUTATENN U X0n0auibHble MamHbl. KITJ[ TernoBeix
JIBUTATEJIEN U CTATUCTUYECKUI CMBICI BTOPOIO 3aKOHA TepMOAUHAMUKHU. [loHsATHE
sHTporuu. [loHsATHE O TepMOIMHAMHKE HEOOpPATUMBIX MPOIECCOB U OTKPBITHIX
CHCTEM.
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Kparkoe conepxanue nekuuu

Koi-Bo

qacoB

[IpakTuueckas

IIOAr0OTOBKaA

11.

DneKkTpuueckuil 3apsi. B3aumoneiicTBue 3apsiioB. DJIEKTPOCTATHYECKOE IOJIE.
Bekrop mHanpsok€éHHocTH. Pacuér snektpocratmdeckux modied. [loteHiman
AIIEKTPOCTaTHYECKOro  moyisi. Pabora 1m0  mepeMemieHuro  3apsAfaoB B
aleKTpocTatuyeckoM  mone.  [loreHuman W TpagMeHT  MOTEHIMAA.
DKBUIOTEHIUAJIbHBIE TOBEPXHOCTH.

=+

12.

BemectBo B anexrtpuueckoM moisie. llonspHble M HENOJSAPHBIE MOJIEKYJIBL.
Ilomsipusanus  OUINEKTPUKOB.  Bekrop  cmelieHwus. IIpoBoniHMKHM B
JNEKTPOCTATHYECKOM I0JI€. DIEKTPOEMKOCTh IPOBOIHUKOB. KOHIEHCATOPEI.

13.

[TocTosiHHBIN AneKTpuUecKuid TOK. 3akoH Oma. DnekTpoaBuxyias cuia. [IpaBuna
Kupxropa wu pacuérel snextpuueckux neneil. Kiaccuueckas — teopus
AJIEKTPONpPOBOJHOCTU. BpiBoj 3akona Owma. [lpupoma cBepXIpoOBOIUMOCTH.
Hocurenu  TOoka B pasiaMuYHBIX  INPOBOJHHUKAX.  OJJEMEHTbl  TEOPHUH
anekTponpoBogHocTH.  [lomynpoBognuku.  [1omynpoBOJAHUKOBBIE — MPHOOPHI.
OneMeHThl (U3MYECKO 31eKTpoHUKU. KOHTakTHblE $BIEHHMS B MeTaylaX M
IIOJIYIIPOBOJIHUKAX. YCIEXH COBPEMEHHOM IOIYNPOBOJIHUKOBOM KOMIIBIOTEPHOU
TeXHUKHU. bruotoku u OuonHdopmaTuka.

14.

MarnutHoe noiie. B3auMoieiicTBue 31EeKTPUUECKUX TOKOB. Pacué€Thl MarHWTHBIX
nosieli. 3akoH bruo-CaBapa-Jlanyiaca. MarauTHbsle cBoiicTBa BellecTBa. Jua-, mapa-
u ¢eppomarHeTuku. [Jomenbl. DeppuThl. DNEKTPOMArHUTHBIE CEMApaToOpPbl B
arpouH)xeHepuu. JleCTBHE MArHUTHOTO TIOJIA HA DJJIEKTPUYECKH TOK U
JIBUOKYIIUECs 3apshkeHHble yacTuipl. Cuna Amnepa u cuna Jlopenna. Dddexr
Xouta. DIeKTPOABUTATEIH.

15.

OneKkTpoMarHuTHass MHAyKuusa. 3akoH Papaznes u npaBwio Jlenuna. Mexanusm
Bo3HuKHOBeHust OJIC wunaykuuu. ['enepatoper rapmonuueckon OIJC wu
TparcGopmaTtopsl. THIYKTUBHOCTH MPOBOJTHUKOB. DHEPTUSI MATHUTHOTO TIOJIS.

16.

[TepemenHbIit anexkTpuyeckuii Tok. Llenu nepemennoro toka. 3akon Oma i rienei
NEpEMEHHOro Toka. [lomHoe compoTUBIEHUE INEPEMEHHOMY TOKY. BekrTopHas
quarpamma. Pe3oHaHC B LIEIsIX NEPEMEHHOT0 TOKA.

17.

OnexTpoMmarauTHoe noje. O0o0mmeHue 3akona Mapajes. 3aKOH MOJIHOro Toka. Tok
CMEIIeHHs. OJIEKTPOMAarHWTHbIE BOJHBL. YpaBHeHUs Makcpemna. Cucrema
ypaBHeHMI MaxkcBemna B auddepeHunanbHoi 1 nHTerpanbHoit popmax. Bekrop
VYwmosa-Iloitntunra. Jlapnenne ceta. ['apmonudeckuii ocuusuisitop. CBoOoaHbBIE
AJIEKTPOMAarHUTHbIE KOJIeOaHUs. 3aTyxarollie W BBIHYXKJIEHHbIE KoJeOaHMUs.
Pe3onanc.

18.

I'enepauus, mnepenaya W OpPUEM  ANEKTPOMATHUTHBIX  BOJIH.  OTKPBITHIN
KoJieOaTeIbHBIN KOHTYP. [Mpunuun  pabGoTel  paguonepenaTiMKka U
paguornpuéMHuKa. Monynauus W JETEKTUPOBAHUE DIIEKTPOMArHUTHBIX BOJIH.
Pamnonokamusa n teneBuaeHue. Illkama snekTpoMarHUTHBIX BOJIH. Pa3nuuHbie
JUANa30Hbl YaCTOT JJEKTPOMArHUTHBIX BOJIH, UX XapaKTepHbIE OCOOCHHOCTH W
TEXHHUYECKHE  CpPEICTBA WX  MOJy4YCHHS. Hcnonp3oBanne  BUAMMBIX
yIbTPauOIETOBBIX U JPYTUX MU3ITYYCHHI B PACTEHUEBOJCTBE U KUBOTHOBOJICTBE.

19.

DIJIEMEHTHI T€OMETPUIECKON ONTUKU. OCHOBBI T€OMETPUUECKON ONTUKU. DOpMyIIBI
Openens. [IpuHuun oOpaTUMOCTH CBETOBBIX Jydel. IIpubopsl reomerpuyeckoit
onTUKu. GOTOMETPHUSI.
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20.

OnemenTsl BoMHOBOH ontuku. Ilpunmun [oiirenca. Murtepdepenuus caera.
KorepeHTHOCTh U ONTHYECKHI XOJ Jydei. YCIOBUS MaKCUMyMa U MHUHHMYMa.
Wutepdpepomerpsl. Dnementsl rojorpaduu. Hudpakmus csera. [lpuHnmmn
['totirenca-®penens. Judpakumonnas pemeérka. Cnekrporpadwus. ludpakius
PEHTIC€HOBCKHUX JIY4Eil.

=+

21.

BsanmopeiicTBue nznyyenus ¢ BemecTBoM. [losipuzamnus cBera npu OTpaKeHUH U
npenomiieHuu. J[BoiHoe nyuenpenomiieHne. ONTHYECKH AaKTHBHBIE BEIECTBA.
Caxapumerpsl. UckyccTBeHHas aHM30Tponus U e€ rucnoiib3oBanue. HopmansHas u
aHoMaibpHas qucnepcus. TerioBoe u3iaydeHue. AOCOIIOTHO YEPHOE TeN0. 3aKOHBI
Kupxroga, Credana-bonpumana u Buna. ®opmyna I[lnanka. Onrtudeckas
nupometpust. Potorddext. BHernnmii, BHyTpeHHUN 1 BEHTHIBHBINA (PoTOdDPEKT.
VYpaBuenue OinHmteiina. [Ipumenenne QotosnementoB. Dddexr KommnroHa.
JromMuHecnieHTHOE  HW3iydeHue. buomomunecueHuus. DdortoOuonornyeckue
nporeccel.  @otocuHTe3. TepmoaumHamMuka W MeXaHM3M  (DOTOCHHTE3a.
brosHepreruka.

22.

ONeMEeHTbl ~ KBAaHTOBOM  MeXaHUKU. KopIycKyJasipHO-BOJIHOBOM  Jyaiu3M.
Hudpakuus smekTpoHoB. COOTHOIIEHHsSI HEONpeAeaEHHOCTEH. YpaBHEHHE
[penunrepa. AtoM BoJOpoAa. DHepreTHyeckue ypoBHM aroma. IloreHuman
B030yxaeHus 1 nonuzanuu. [locrynatsl bopa. U3myuenue v noriaomeHue SHepruu.
Bopopononono6usie moHBL. CTpyKTypa CIOXHBIX AaTOMOB. JHEPreTHYEeCKHe
ypOBHU B cin0XHBIX aroMmax. IIpunnun [Taymu. OnTtudeckue CIEKTPhl U CIEKTPhI
PEHTT€HOBCKOTO U3ITy4YEHHUS. [Tepuoanueckas cucrema AJIEMEHTOB
JI.1.MeHnneneena.

Hroro

58

10%

3aounasi popma o0yueHusn

o/

Coneprxanue JTeKIu

IIpaktuueckas

IIOATrOTOBKa

OBOJdIOLUSA U COBpEMEHHBIE MOJIENH (pu3nueckoi kapTuHbl Mupa. CoBpeMeHHas
¢u3uka Kak KyJabTypa HaOJIOAEHUH, MOJEIUPOBAHUS, HKCHEPUMEHTAIBHOTO
WCCJIEIOBAHNS M KOJUYECTBEHHOIO IPOTHO3UPOBAHHUS SIBICHUM Npupoabl. Poib
(GU3UKN B pa3BUTUU TEXHUKHU M arpONPOMBIIUIEHHOTO pou3BoAcTBa. KuHemaTnka
MaTepUaibHOM  TOYkWM. KOOpAMHATHBIA  METOJ  ONWCAHUS  JBH)KCHUMU.
Kunemarndyeckoe ypaBHEHHUE JIBW)KEHHS M OIpENEIseMble 10  HEMY
KMHEMaTUYeCKUE XapaKTepUCTUKU. BeKTOpHBIH crmoco0 omucaHus ABUKEHUM.
Bekropsl nepeMenieHus, CKOPOCTH, YCKOPEHHs. YTIOBBIE XapaKTEPUCTUKHU
JBWKEHHSI TI0O OKPYKHOCTH. DJIEMEHTBI PEISATUBUCTCKOM MeXaHWKH. [locTymaTel
CrenuanbHOM Teopuu oTHocuTenbHOCTH. [IpeobpazoBanus Jlopenua. Crnoxenue
ckopocte. OTHOCUTENBHOCTh JJIMHBI OTPE3KOB M JUIMTEIBHOCTH BPEMEHHBIX
WHTEPBAJIOB.

N | Koi-Bo yacoB

=+
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Coneprxanue JeKIUU

IIpakTuueckas
ITOJITOTOBKA

JlunamyKka MaTepuaJbHOM TOYKM M IIOCTYNATEIbHOTO JBUKCHMS TBEPAOIO TEa.
3akonbl HproToHa. Bunpl cun. J[MHaMuka BpallaTelbHOIO JBH)KEHUS. MOMEHT
cuiibl. MOMEHT MHepUUH. 3aKOHBI COXPAHEHHs MMITYJIbCA U MOMEHTA MMIILYJIbCa.
HuepunanbHbple 1 HEMHEPLUUAIBHBIE CHCTEMBI OTCUETA.

N | Ko-Bo yacoB

+

Pabora, MomHOCTb U Heprus. Mexanndeckue koneOanusi. Mexanuueckas padbora
¥ MOUIHOCTh IPH MOCTYNATEILHOM M BpalaTeIbHOM JABMXKEHUsX. KuHernueckas
SHEprusi M TeopemMa O KUHEeTHYecKoil »sHepruu. KoHcepBaTHBHBIE CHIIBI U
noTeHIManbHast sHeprus. [IpuMepsl MOTEHIMAIBHBIX TOJIeH. 3aKOH COXpaHEHUS
SHEPTrUU B MEXAHUKE.

OCHOBHBIE TI0JIOKEHUST MOJIEKYJIIPHO-KMHETUYECKOU Teopur. M ieanbHblil ras.
Peanbupie Ta3pl. OCOOCHHOCTH KHUIKOTO COCTOsSHMS. SIBJIEHMS TepeHoca.
Huddysus, TemnonpoBoIHOCTh U BHyTpeHHee TpeHue. OCHOBBI TePMOIMHAMUKU.
BuyTpeHHss 3HEprus U nepBoe Hayaio TepMoJuHaMUKU. PaboTa U TeninoéMKocTb
raza Inpu pasauyHbIX Ipoueccax. BTopoill 3akoH TepMOAMHAMHUKHU. TernioBbie
JBUTATENIM MW XoyiogwibHble MammuHbl. KIIJ[ TemmoBbIX  aBurareine u
CTaTUCTUYECKUM CMBICI BTOPOTO 3aKOHAa TepMOJAMHAMHKHU. [loHsATHE 3HTpOmNUU.
[TorsiTHE O TEepMOIUMHAMHUKE HEOOPATUMBIX IPOIECCOB U OTKPBITBIX CHCTEM.
DJeMEHTBI CTaTUIeCKOH (pHU3HKH.

ONEeKTpUYECKU 3apsal. OJIEKTPOCTATUYECKOE Mose. BekTop HanpskEéHHOCTH.
Pacuér anexrpocrarnueckux mnojned. lloTeHmuanm 31eKTpOCTaTHYECKOro MOJIS.
PaGoTta mo mepemeleHuIo 3aps0B B 3JIEKTPOCTaTHYECKOM Iojie. BemectBo B
anekTpuyeckoM 1none. Ilonspusanums nudnekTpukoB. Bekrtop cmelieHus.
ITpoBOAHMKM B IJIEKTPOCTATUYECKOM TOJE. OJIEKTPOEMKOCTH IPOBOJIHUKOB.
Kongencaropsl. [loctostHHbIN 21ekTpruecKkuii TOK. 3akoH Oma. DNeKTpoABIKYIIAs
cuna. [Ipasuna Kupxroda u pacuérsl anextpuueckux ueneil. 3akon Oma. Ilpupona
cBepxmpoBoguMocTu. Hocutenun Toka B pas3IMYHBIX MPOBOJHHUKAX. DJIEMEHTHI
TEOPHUH HJIEKTPONIPOBOJHOCTH.

MaruutHoe none. 3akoH buo-Casapa-Jlamiaca. MarHuTHbIe CBOMCTBA BEIIECTBA.
Cuna Awmmnepa u cuna JlopeHnma. OJeKTpoIBHUraTesd. JIEKTPOMAarHUTHas
uHaykuus. 3akoH @apazaes u npasuio Jlenna. Mexanusm Bo3HukHoBeHus:t J/C
UHAYKIMHA. OHEPrus MarHUTHOrO nojsA. llepeMeHHBI 3IEKTpUUYECKHH TOK.
DnekTpomarHuTHoe nosie. O6o0menue 3akona dapazes. 3akOH MOJHOTO ToKa. Tok
CMEIIeHHs. OJEeKTPOMarHuTHbIE BOJHBL. YpaBHeHMs MakcBemna. CBoOOgHBIE
AIIEKTPOMarHUTHBIE KoJieOaHus. 3aTyXarolye 1 BbIHYKIeHHbIe Konebanus. [lkana
3NIeKTpOMarHuTHBIX BosH. Ontuka. [Ipunnun I'toiirenca. MaTepdepenuus caera.
Huopaxmus ceera. [lomspuszauus cBeta. BsaumopneilicTBue uzmydeHus ¢
BemecTBOM. TemoBoe m3nydyenue. KBantoBas ¢usuka. dortoaddexr. dusnka
aToMa, 3JIeMEHTHI (PU3UKHU TBEpAOro Tena. SAaepHas pusuka. Pusnyeckas KapTuHa
Mupa.

Hroro

10

10%
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4.3. Coaep:xanue JJadOPATOPHBIX 3aHATHIH

Ounas popma oOyueHust

Ne . 28| 28
i HaumenoBanue 1a00paToOpHbIX 3aHATUN E 8 : 2
S o
=
1 | M3yueHne MexaHMYECKOro TBMKEHHS Ha MallMHe ATBY/1a 2 +
2 | Onpenenenue MoMeHTa nHepuu MasitHuka O6epOeka 4 +
3 | Onpenenenrne MOMEHTA HHEPLIMK METOJIOM KPYTHIIbHBIX KOJeOaHUi 2 +
4 W3yuenne konebaHUi MaTEMaTHUECKOTO MAsiTHUKA U ONIPEesIeHIE YCKOPEHHUS 5 +
cBOOOHOrO NaJIeHUs
5 | M3yueHue rapMOHUYECKUX KOJEOAHUI C IOMOIIBIO PYKUHHOTO MAasATHUKA 2 +
6 | M3yuenue 3aryxaromux KoseOaHUd MPH BHYTPEHHEM TPCHUH 2 +
7 | Onpenenenue BA3KOCTH KHUAKOCTU 1o MeToty CTokca 2 +
3 Onpenenenne JIMHBI CBOOOTHOTO podera MoyieKysl u koddduimenrta 2 +
BHYTPEHHETO TPEHUs BO3yXa
9 | UccrnemoBanme 2I1eKTPOCTATUYECKOTO OIS 2 +
10 | M3mepeHue EMKOCTH KOHICHCATOpa 2 +
11 | M3mepeHue CONMPOTUBICHUS TPOBOJHUKOB METOIOM MOCTa YUTCTOHA 2 +
12 | U3yyenue nenu noCTOSTHHOTO TOKA 2 +
13 | U3mepenue ropu30HTAIBHON COCTABISIONICH MArHUTHOTO TIOJIST 3eMITH 2 +
14 W3yuenue nenu nepeMeHHOro TOKa ¥ ONpeAeTIeHHe HHIYKTUBHOCTH KaTyIIKH 9 +
15 W3yuenue nudpakuny cBeTa U ONpeAeTICHNE JIMHBI CBETOBON BOJHBI IIPU 9 +
MOMOUTH TU(PAKIMOHHON PEemETKU
16 | IMomydeHne u aHAIN3 MOJIIPU30BAHHOTO CBETA 2 +
17 N3ydenue BpalieHus MIOCKOCTH MOJISPU3AIMH CBETA ONTUYECKU aKTUBHBIMU 5 +
BEIIECTBAMHU
18 | M3yyeHue ONTHYECKUX TUPOMETPOB 2 +
19 | Usyuenwne 3aK0HOB BHENTHETO oTodddeKra 2 +
20 | Ananu3 cekTpa M3J1ydyeHHsl ra30pa3psiiHON JTaMIIbl 2 +
21 | Ananu3 ciekTpa M3J1y4eHHMsl JaMIlbl HaKaJIUBaHUs 2 +
Hroro 44 | 20%
3aounasi popma 00yueHus
Ne . & e 3
i HaumenoBanue 1a00paTopHBIX 3aHATHI g E §
By
1. | U3ydyeHne MexaHMYECKOTO JBIKEHHSI HA MalllMHEe ATBYIa 1 +
2. | Ompenenenue BSI3KOCTH )KUIKOCTH 110 MeTony CTtokca 1 +
3. | UccnemoBanue 37eKTPOCTATHUECKOTO OIS 1 +
4. | OnpeneneHre ropu30HTAIBHON COCTABISAIONIEH MATHUTHOTO MOJIst 3eMIIH 1 +
HTroro 4 20%
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4.4. Coagepxanue MPaAKTHYECKUX 3aHATUI

Neo . g2 |83
- HaumeHoBaHMe MpaKkTUYECKUX 3aHATUN E 8 = 2
g2
=
1 Kunemartuka 4 +
2 Junamuka 4 +
3 3aKOHBI COXPAHCHUS 6 +
4 Mexanuueckre KoeOaHus ¥ BOJTHBI 6 +
5 DJIEMEHTHI MOJICKYJISIPHOM M CTATUCTUYECKON (DU3UKH 4 +
6 DJeMEeHTHl TEPMOAMHAMUKI 4 +
7 DNEKTPOCTaTHKA 6 +
8 [TocTosSHHBIN TOK, 3JIEKTPUYECKUE IIENH U MaTepHaJIbl. 6 +
9 [TocTossHHOE MarHUTHOE T0JIE 4 +
10 DNIEeKTPOMArHUTHbBIE KOJICOAHUsSI U BOJIHBI. 6 +
11 I'eomeTpuyeckas ¥ BOJHOBAs! ONTHKA 2 +
12 KBanrtoBas ontuka 2 +
13 DneMeHThl KBAHTOBOW MEXaHUKU M aTOMHOM (pU3MKH 4 +
14 ATOMHOE SIIPO U DJIIEMEHTAPHBIE YaCTUIIBI 2 +
Hroro 60 | 20%
3aounas ¢popma 00yueHusn
Ne . 2g |8 S
wn HaumeHoBaHMe MPaKTUYECKUX 3aHATUN E 2 : 3
E
=
1 Kunemarnka v JUHAMHKA MaTEPUATLHON TOYKU M TBEPIOTO Telia. 3aKOHBI 5 +
' coxpaHeHusa. MexaHndeckue KoneOaHus U BOJHBI.
2 OnektpoctaTuka. [loCTOSIHHBIN TOK, SIEKTPUYECKUE IIETTH U MaTepUAIbI. 9 +
' [TocTosTHHOE MAarHUTHOE TI0JIe. DJIEKTPOMATHUTHBIC KOJICOAHUS ¥ BOJTHBIL.
3 BonnoBas ontuka. SIBnenus unrepepeHiuu, tudpaKiiuu, moaspru3aiuu 9 +
CBETOBBIX BOJIH.
4. KBanToBas onrtuka. SIBnenue gorospgekra. Tennopoe usnyueHue 2 +
Htoro 8 20%

4.5. Buapl u cofepikaHHe CaMOCTOATEILHONH PaGoThI 00yYaroImUXCst

4.5.1. Buasl caMoCTOSITENIbHON paboThl 00yJaromuxcs

Bugsl camocrosTenbHOM paGOTBI 06yqaloumxc;[

KoanuectBo yacos

Ounas gopma
o0y4deHus

3aouHas Gopma
o0yueHHs

IToaroroBka k MMPAaKTUYCCKUM 3aHATUAM 20

16
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[ToaroToBka K 1a00paTOPHBIM 3aHATHUSAM U K 3aIUTE 20 28
1a00paTOpHBIX PaboT
CaMocCTOsATeIbHOE U3YYCHHUE OTJEIBHBIX TEM U 50 200
BOIIPOCOB
[ToaroToBka K MpOMEKYTOUYHOM aTTECTAIH 9 9
Hroro 99 253
4.5.2. ConeprxaHre caMOCTOSITEIIbHONW paOOThI 00yUYarOIIHUXCS
Koi-Bo
9acoB
Ne
i HaumeHnoBanue TeM 1 BOIIPOCOB Ounast 3a04Has
¢dopma ¢dhopma
oOyueHus | oOy4eHHUs
1. Kunemaruka. 3amaun OalaWCTUKHM, HaBEIEHUS Ha LENb, 6 18
ONTHUMM3AINH IBHKEHHS], UX IPUMEHEHHE B arPOUHKEHEPHUH.
2. Junamuka. PeakTuBHOE aBrokeHue. [[BmkeHHEe HEOCCHBIX TEII. 6 18
ITonétel B kKOcMOC. Y CTOMYMBOCTD IBHKEHUA. [ HPOCKOIIHI.
3. 3akoHbl coxpaHeHus. [lepemada MOIIHOCTH B MEXaHHYECKUX
cucremax. IIpobGnema Oe3omopHoro paBwxkeHus. [IpobGiema 6 18
BEYHOTO JIBUTATEIS] TICPBOTO POJIA.
4. Mexannueckne KoyieOaHUST ¥ BOJHBL. Pacu€T KOHKPETHBIX
COCTOSIHMH M ompeJieJieHue COOCTBEHHBIX YacCTOT KOJIeOaTeIbHBIX 6 18
CUCTEM
3. DOneMEeHThl  MONEKYISIPHOM ¥ CTaTUCTUYECKOW  (pU3MKH.
Oco0eHHOCTH KUJIKOTO cOCTOSIHUS. [loBEepXHOCTHOE HATSIKEHUE, 6 18
cMauMBaHHe, KanuJuiapel. [louBeHHas Biara u MojuB pacTEHUH.
6. DOneMeHThl TepMOAWMHAMHKHU. TemimoBas »JHepretTuka u e€
JKOJIOTUYECKUHM acleKT. Temnou3oiadanus, METOAbl SKOHOMHUHU 8 18
Teria.
7. Onektpoctatuka. CTaTUyeckoe SIEeKTPUUYECTBO. DJIEKTPHU3ALUS 8 18
Ten. JIBWKeHUe 3apsHKEHHBIX YaCTHUIl B DAJIEKTPUYECKHUX IOJSIX.
AHAJOTUM MEXIY DJICKTPOCTATHYCCKHMM U T'PAaBHTAIMOHHBIM
MOJISIMU.
8. [TocTosSiHHBIM ~ TOK, DJJEKTpUYECKHWE ILeMM W  MaTepuabl. 10 18
DNEKTPUUECKU TOK B XKUAKOCTAX U Tazax. KOpoHHBINA pa3ps.
OneKTpOPUIBTPHI.
9. [locTtostHHOe  MarHuTHOE€  moJyie.  [locTOsSIHHbIE =~ MarHUTHI. 10 18
MarnutHoe mone 3emud. J[BM)KEHHE 3apsOKCHHBIX YacTHI[ B
MarHUTHBIX MOJIAX. Macc-CIeKTPOMETPHSL.
10. | DnekTpoMarHuTHBIC KOJeOaHUs M BOJHBL M300peTeHHe paauo. 6 18
[lepemawa  curHamoB.  PaaMocBs3p U paauoNIOKaIlUs.
MUKpOBOIHOBAs TEXHHKA.
11. | 'eomerpuueckas ¥ BOHOBas onTHKa. ONTHYECKHE N300paskeHHsL. 8 18
Mexanu3m 3peHus, AeekTsl 3peHus. OnTHYecKue SBJICHHS B
atmocdepe.
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Kon-Bo
4acoB
Ne
i HaumeHnoBanue TeM 1 BONPOCOB Ounas 3aounas
¢dopma ¢dbopma
oOyueHus | oOy4eHHs
12. | KBantoBas  ¢mu3uka.  DJeMEHTHl  KBAaHTOBOM  OITHKH. 6 18
JlromuHecnieHMs. BBIHY)KIEHHOE W3IIyYeHHWE U ONTUYECKUE
KBaHTOBBIE TeHeparopbl. DortoHwl. OmnbiT bére, >ddekr
KomnroHa.
13. | ®usuka aTomMa W JIEMEHTHl (PU3UKU TBEPJOTO TeJa. DJIECMEHTHI 6 18
KBAaHTOBOW MexaHuKkW. llocTaHOBKa 3agad O JIBUKEHUHU
MukpouacTull. Oneparopbl (usmueckux BenuyuH. KBaHTOBbIE
COCTOSIHHUSI.
14. | Snepuas ¢uzmka. ATOMHOE SAPO M DJIEMEHTAPHBIC YaCTHIIBI. 5 15
Nonnsupyromye u3JIydeHusT W OLEHKAa UuX JCHUCTBUSA Ha
MaTepuaibl M KUBbIE OpraHu3Mbl. MeTonbl U3MEpEeHUs
WHTCHCUBHOCTH HMOHU3MPYIOIIMX U3JydeHHH. EcTecTBeHHBbIN
paaualivoHHBIN (OH.
15. | CoBpemennas usmueckast KapTuHa Mupa. Poib ¢pusnku B 2 4
Pa3BUTUU TEXHUKU U arpoNpPOMBIIIIEHHOTO MPOU3BOJICTBA.
Hroro 99 253

5. YueOHO-MeTOANYeCcKOe o0ecniedeHre CaMOCTOsITeIbHOIH padoThl 00y4yaromuxcs
10 JUCHMILJINHE

VYyebHo-Meroanueckue pazpadbotku umerorcs B Hayunoit  6ubnuoreke dI'BOY BO HOxho-
VYpansckuii 'AY:

1. MounekymnsipHast pu3uka U TepMOAWMHAMHKA [DIIEKTPOHHBIN pecypc] : yued. mocobue ais
CaMOCTOSITENIbHOM pabOThl CTYIEHTOB OYHOW U 3a04HON (GopMbl 00ydeHus [HampasneHuir 35.03.06
Arpounxenepus, 13.03.02 Dnekrposnepreruka u snekrporexHuka, 19.03.02 IIpoaykTsl nuTaHus u3
pacturenpHOro cuipbsi, 23.03.03 OxcmyaTanus  TpPaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
KOMILIEKCOB, criennanbHOCTH 23.05.01 Hazemubie TpaHcnopTHO-TEXHOJIOoTHYecKue cpeactna] / KOxHo-
Vpansckuit 'AY, Unctutyr arpounkeHepuu ; coct. E. M. Bacapeirmna. - Yens6unck: FOxxHo-
VYpaneckuii 'AY, 2019. - 47 c. : Tabn. - bubmuorp.: c. 47 (5 Ha3B.). Pexum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nuecKkre OCHOBBI KJIIACCUUECKOW MEXaHUKH [ DNEKTPOHHBIN pecypc] : yueb. mocodue ais
CaMOCTOSITENIbHOW Pa0OTHl CTYAEHTOB OYHOH M 3a0uHOW (hopMmbl oOyueHust [HampaBienuir 35.03.06
Arpounxenepus, 13.03.02 Dnekrposnepreruka u snekrporexHuka, 19.03.02 IIpoaykTsl nuTaHus u3
pacturenpHOro  cuipbsi, 23.03.03 OxcmyaTanus  TpPaHCIOPTHO-TEXHOJOTMYECKUMX MAIUH U
KOMILIEKCOB, criennaibHOCTH 23.05.01 HazemHbie TpaHcnopTHO-TEXHOJIOTHYeCKue cpeactna] / KOxHo-
Vpansckuit 'AY, HUnctutyr arpoumnkeHepuu ; coct. E. M. Bacapeirmna. - Yens6unck: FOxxHo-
VYpaneckuii I'AY, 2019. - 99 c. : wun., tabn. - bubmumorp.: c. 99 (5 Ha3B.). Pexum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Onexrtpocratuka. IlocTrostHHBIH TOK [DneKkTpoHHBI pecypc]: ydeb. mnocobue ist
CaMOCTOSITENTbHOW Pa0OThl CTYAEHTOB OYHOM M 3a04. opmbl oOyuenus / IOxno-Ypansckuit 'AY,
Wuctutyt arpounkenepun; coct. E. M. bacapeiruna - Uensounck: FOxuo-Ypansckuit [AY, 2018 - 95
c. - Hocrym u3 nokanbHoii cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DnexTpoMarHUTHbIE SIBJIIEHUS U KBaHTOBBIE 3(h(eKThI [ DIeKTpOHHBIN pecypc]: yuebd. mocodue
Il CAMOCTOSITENIbHON pabOoThI CTYJJEHTOB OYHOM U 3a04. (hopMbl 00yueHus / FOxno-Ypansckuii [AY,
Wuctutyt arpounkenepun; coct. E. M. bacapeiruna - Uensounck: FOxuo-Ypansckuit [AY, 2018 - 49
c. - Hocrym u3 nokanbHoii cetu: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.
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6. @OHT OLIEHOYHBIX CPEACTB VISl NPOBEIeHUs
NMPOMEKYTOYHOM aTTeCTANH 00y4aIOIIMXCH MO IMCHUILTHHE

JIJist yCTaHOBJICHHSI COOTBETCTBUS YPOBHS OJATOTOBKU oOyuatomuxcs TpedoBanusim @I'OC BO

pa3zpaboTan (OHJI OICHOYHBIX CPEIACTB MJI TEKYIIEro KOHTPOJIA YCIEBAEMOCTH U IPOBEICHUs
MIPOMEKYTOYHOM aTTECTAI[MN 00YJAFOIIUXCS 0 AUCHUIITHHE. DOH]T OLIEHOYHBIX CPEJCTB MPEACTaBICH
B [Ipuiioxxenun.

7. OCHOBHAS U J0NOJIHUTEIbHAS yueOHasl IuTepaTypa, Heo0XoaumMasi 1J1s1 0CBOEHUS

JUCIUILTHHBI

OcHoBHasl 1 AONOJTHHUTENbHAS ydeOHas TuTeparypa umeercs B Hayunoii  Oubnuoreke 51

3JIEKTPOHHOU MH(pOopMamoHHo-o00pa3oBateabHOM cpeae PI'BOY BO I0xHo-Ypansckuii [AY.

1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

1.7.

OcHoBHas JInTepaTypa

I'padosckuii, P. . Kypc ¢usuku / P. U. I'paboBckmii. — 14-¢ uzn., crep. — CaHKT-
[etepOypr : Jlanb, 2024. — 608 c. — ISBN 978-5-507-47391-5. — TekcT : anmexkTpoHHbIH //
Jlanb : anekTpoHHO-0MOIMoTeuHas cucrema. — URL.: https://e.lanbook.com/book/367019.
WBanos, 1. B. CoopHUK 33124 110 KypCy OCHOBBI (PH3UKK U OMODHU3HUKY : yaeOHOE TTocoOme
/ Y. B. UBanoB. — 2-e uzn., uctp. — Cankt-IlerepOypr : Jlanp, 2022. — 128 c. — ISBN
978-5-8114-1349-2. — Tekcr: »snekTpoHHbd // JlaHb : 3IIEKTPOHHO-OMOIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/210920.
Jlusenniee H.M. Kypc ¢usuku [DnekTpoHHBIH pecypc]: ydueOnuk / H.M. JluBenues -
Mocksa: Jlans, 2012 - 672 c. - Jloctyn k nosHomy Tekcry c¢ cauta OBbC Jlans:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2780.
CagenwseB WM. B. COopHUK BOIPOCOB M 3a/1a4 1o oOuieil ¢pusuke [DIeKTpoHHBIH pecypc] /
CagenbeB U. B. - Cankr-IlerepOypr: Jlans, 2019 - 292 c. - JlocTyn K MOJTHOMY TEKCTY C
caiita ObC Jlans: https://e.lanbook.com/book/125441.

Jlono/JIHUTeIbHAS JIUTepaTypa

WBanos, 1. B. OcHoBbl puzuku u 6nodusuku: yuyebnoe nocodbue / . B. IBanoB. — 2-¢
u3 ., uctp., gon. — Cankt-IlerepOypr: Jlans, 2022. — 208 ¢. — ISBN 978-5-8114-1350-8.
— Texkct: »nexTpoHHbli / JlaHb: 3neKTpoHHO-OMONMMoTeyHas cuctema. — URL:

https://e.lanbook.com/book/210917.

Uponos, U. E. 3anaun no obmeli pusuke: yuedHoe mocodue mis By3os / U. E. Uponos. —
18-e usn., crep. — Cankt-IlerepOypr: Jlans, 2021. — 420 c. — ISBN 978-5-8114-6779-
2. — Texker: »snextpoHHbli// Jlanb: snekTpoHHO-OMOnMMOTeuHast cuctema. — URL:
https://e.lanbook.com/book/152437.

I'pabosckuii P.1. Coopuuk 3aaau no gusuke: yuedHoe nocodbue / P. Y. I'paGoBckuii. — 4-e
u3n., crep. — Cankt-IlerepOypr: Jlans, 2022. — 128 c¢. — ISBN 978 5-8114-0462-9. —
Texcrt: 3JIEKTPOHHBIN// Jlans: 3JIEKTPOHHO-OMOIMOTEeYHAS cucTtema. —
URL:https://e.lanbook.com/book/210959.

8. Pecypchbl uH(pOpMALIMOHHO-TEJIEKOMMYHUKAMOHHOM ceTu « UHTepHeT», HE0OX0AUMbIE

IJISI OCBOCHHS THCIUILINHBI

1. EnnHoe okHO AocTyma K yueOHO-MeToIMYecKUM pa3paboTkam https://toypray.pd

2. OBC «JIanb» http://e.lanbook.com/

3. VuuBepcuretckas oudamorexka ONLINE http://biblioclub.ru

4. ®usuka. MexaHUKa: BUPTYAJIbHBIH aHaIor JIaOOpPaTOPHOro OOOPYAOBAaHUS: OOYYAOIIHii

pecype JUisi caMOCTOATENbHOW pabOThl CTYIASCHTOB OYHOM M 3a04HOU (popmbl 00yueHus. - TekcrT:
ANIEKTPOHHBIN. - Anpec B cetu: https://edu.sursau.ru/course/view.php?id=3963
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9. MeroauvecKkue YKa3aHUs sl 00y4al0IIUXCH M0 0CBOEHHIO JUCHMILIHHbBI

Y4eOHo-MeToanYeCcKue pa3padoTku umeroTest B Hayunoit  Oubnuotexe u JNEKTPOHHOU
uHpopMannoHHo-00pa3oBarenbHoi cpene PI'BOY BO HOxHo-Ypanbckuii [AY:

1. MonekynsapHas (u3MKa U TEPMOJIWHAMHKA [DJIEKTPOHHBIN pecypc]: ydeO. mocobue s
CaMOCTOSITENTLHOW pabOThI CTYJCHTOB OYHOW WM 3a04HON (opMbI 0O0yuyeHUs [Hampamienuii 35.03.06
Arpounxenepus, 13.03.02 DnekrposHepretuka u snaekTporexuuka, 19.03.02 ITpoaykTel nuTaHus w3
pactutenbHOro  chipbsi, 23.03.03 DOkcrulyaTtanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIUH U
KOMILIEKCOB, criennaiibHOCTH 23.05.01 HazemHbie TpaHCTIOpTHO-TEXHOJIOTHYECKUE cpeacTBa] / KOxHO-
VYpaneckuii ['AY, Wnacturyr arpoummkeHepun; coct. E. M. bacapeirmna. - YemsOunck: HOxHo-
VYpaneckuii 'AY, 2019. - 47 c.: tabn. - bubmwmorp.: c. 47 (5 Ha3B.). Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nYecKue OCHOBBI KJIACCHUECKOW MEXaHUKH [ DIIEKTPOHHBIN pecypc]: yueb. mocodue ajis
CaMOCTOSITENTLHOW pabOThI CTYIEHTOB OYHOW W 3a04HON (GopMbl oOydeHwus [Hampasienuir 35.03.06
Arpounxenepusi, 13.03.02 DnekrposHepreruka u snekTporexuuka, 19.03.02 ITpoaykTel nuTaHus U3
pactuTenbHOro  cbipbsi, 23.03.03 DOkcrulyaTtanus TpPaHCHIOPTHO-TEXHOJIOTHYECKUX MAIUH U
KOMIUIEKCOB, crernanbaoctu 23.05.01 Hazemuble TpancnopTHO-TeXHOJIOrHYeckue cpeactna] / KOxuo-
VYpansckuii I'AY, Unacturyr arpoumxenepun; coct. E. M. bacapeiruna. - Yemsounck: HOxHO-
VYpansckuii 'AY, 2019. - 99 c.: un, T1abn. - bubmuorp.: c. 99 (5 HasB.). Pexum npocryma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Dmnekrtpocratuka. llocTrossHHBIH TOK [DneKkTpoHHBI pecypc]: yueb. mocobue ISt
CaMOCTOSITENTLHOW Pa0OTBI CTYACHTOB OYHOW M 3a04. popmbl oOyuenus / IOxuo-Ypansckuit 'AY,
Wuctutyt arpounxenepuu; coct. E. M. bacapsiruna - Yensiounck: IOxno-Ypansckuit [AY, 2018 - 95
c. - loctym u3 nokanpHo# cetr: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf

4. DneKTpoOMarHUTHbIE SIBIICHUS U KBaHTOBBIE 3(h(eKThl [ DeKTpoHHBIHN pecypc]: yuebd. mocodue
IUISL CAMOCTOSITENIbHOM PabOThI CTYJICHTOB OYHOM U 3204. (hopMmbl 0Oyuenus / FOxno-Ypansckuii [AY,
Wuctutyt arpounxenepuu; coct. E. M. bacapsiruna - Yensiounck: IOxno-Ypansckuit [AY, 2018 - 49
c. - Jloctym u3 nokanpHo# cetr: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

5. OnextpuuectBo. Marnetusm. OnTuka M KBaHTOBas (¢u3uka [DIEKTPOHHBIA pecypcel:
1a00paTOPHBII IPAKTUKYM JJISl CTYICHTOB OYHOM M 3a09HOM (popMbl 00yueHus [Hanpasienuii 35.03.06
Arpounxenepus, 13.03.02 OnextposHepreruka u 3nekrporexHuka, 19.03.02 IIpoaykTsl nutaHus us3
pactutenbHOTO  Chipbs, 23.03.03 DOkcrutyatanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIllUH |
KOMILJIEKCOB, criennanbHocTu 23.05.01 HazemHuble TpaHcniopTHO-TeXHOMOTHUecKue cpeactnal / FOxHo-
VYpaneckuii [AY, Unctutyt arponskeHepun; coct.: E. M. bacapeiruna, 10. A. Hukumms. - 2-e u3f.,
uchp. u gon. - Yensabunck: FOxuo-Ypansckuit 'AY, 2019. - 182 c.: un., tabn. - bubauorp.: c. 182 (5
Ha3B.). Pexxum nocrymna: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. ®usnyeckre OCHOBBI MeXaHUKH. MonekynsapHas GU3uKa U TePMOAMHAMUKA [ DIEKTPOHHBIN
pecypc]: 1a0opaTOpHBIM MPAKTUKYM ISl CTYACHTOB OYHOM U 3a09HON ()OpMBI OOyUEHHUS [HAaIpaBIeHUN
35.03.06 Arpounxenepus, 13.03.02 DnexrposHepretuka u snekrporexHuka, 19.03.02 ITpogyxTsl
MUTaHUS U3 PACTUTENBHOTO ChIphs, 23.03.03 DkcrmmyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAaIIUH U
KOMILJIEKCOB, criennanbHoctu 23.05.01 HazemHuble TpaHcniopTHO-TeXHONOTHUecKue cpeactnal / FOxHo-
VYpaneckuii [AY, Uncturyt arponrkeHepun; coct.: E. M. bacapeiruna, 10. A. Hukumms. - 2-e u3f.,
uchp. u jom. - Yensaobunck: FOxuo-Ypansckuit 'AY, 2019. - 136 c.: uin., Tabn. - C npui. - bubnuorp.:
c. 133 (5 nasB.). Pexxum gocryna: http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

7. JlaGopatopHas pabota Nel. OmnpexneneHue YCKOPEHHsS CHJIBI TSDKECTH C IOMOILBIO
MaTEeMaTHYeCKOro0 MasTHHKA: METOJMYECKHE YKa3aHUs JIs CaMOCTOSTEIbHONW pabOThl CTYAEHTOB
OyHOH ¥ 3a04yHoil Qopm oOyueHuss [HampaBienuit 35.03.06 Arpoumnxenepus, 13.03.02
DnekTpodHepreTuka M 31eKTpoTexHuka, 19.03.02 I[IpoaykTel mUTaHUS W3 PACTUTEIBHOTO ChIPbS,
23.03.03 Dxcrnyarauusi TPaHCIOPTHO-TEXHOJIOTMYECKMX MAIllMH U KOMIUIEKCOB, CIEHUATbHOCTH
23.05.01 HazeMHbIe TpaHCIIOPTHO-TEXHOJIOTUYECKUE cpecTBa] / cocraButenu: E. M. bacapsiruna, 1O.
A. Huxumms; FOxno-Ypansckuit [AY, UactutyT arpormkenepun. - Yenaounck: FOxxno-Ypanbckuii
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I'AY, 2021. - 10 c.: un., Tabn. - bubmuorp.: c. 10 (8 Ha3B.). - TekcT: PAEKTPOHHBINA. - AJpec B CETHU:
http://nb.sursau.ru:8080/localdocs/fisika/20.pdf

8. JlaGopatopnass pabora Ne2. McciemoBaHue paBHOYCKOPEHHOTO JBHKCHHMS Ha MalllWHE
ATByza: METOJIMYECKUE YKA3aHUs JIJIsl CAMOCTOATENIHbHOM paboThl CTYJICHTOB OYHOM U 3a04HON (opM
oOyuenus [HanpaBnenuit 35.03.06 Arpounxenepus, 13.03.02 DnekTpodHEpreTHKA U AIEKTPOTEXHUKA,
19.03.02 IlpoaykThl MUTaHHS W3 PaCTUTEIbHOrO ChIpbsi, 23.03.03 DkcryaTtanus TpaHCIIOPTHO-
TEXHOJIOTHYECKUX MAaIIMH M KOMIUIEKCOB, crnenuaibHocT 23.05.01 Hazemuble TtpaHcnopTHO-
TexHosoruueckue cpencrnal / cocraburenu: E. M. bacapeiruna, FO. A. Hukumms ; FOxHO-Y panbckuii
I'AY, Uuctutyt arpowxkenepun. - Yensounck: FOxno-Ypansckuit AV, 2021. - 10 c.: wi., Tabmn. -
bubmuorp.: c. 10 (8 Ha3B.). - TeKCT : ANMEKTPOHHBIN. - AIpecC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/21.pdf

9. JlabopatopHas pabora Ne3. OmpeneneHne MOMEHTa MHEPLUH Tela METOJIOM KPYTHIBHBIX
KOJICOaHUH : METOJUYECKHE YKa3aHUs JUIsl CAaMOCTOSATENbHON pabOThl CTYACHTOB OYHOM M 3a0YHOMN
dbopm o00yuenuss [mampaBinenuit 35.03.06 Arpoumkenepus, 13.03.02 DiekTposHepreTuka Hu
anekTporexHuka, 19.03.02 IlpoxykTel nmuTaHus U3 pacTUTENBHOIO Cbipbs, 23.03.03 Oxkcrmyaranus
TPAHCIIOPTHO-TEXHOJOTUYECKUX MAIlMH W KOMIUIEKCOB, creunanpHoctd 23.05.01 Hazemuble
TPAHCIIOPTHO-TEXHOJIOTHYEeCKue cpenctBa] / cocraButenu: E. M. Bacapeiruna, 0. A. Hukumms ;
HOxno-Ypanbckuit 'AY, Uucturyt arpomwxkenepuu. - Yensounck: KOxuo-Ypansckuii AY, 2021. -9
C.: W, Tabi. - bubnuorp.: ¢. 9 (8 Ha3B.). - TeKCT : 2IEKTPOHHBIN. - AJIpeC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/22.pdf

10. Jlaboparopnass pabora Ne4. VI3yueHue TrapMOHHUYECKOTO KOJICOAHHSI C IOMOIIBIO
MPYXKUHHOTO MasiTHUKA: METOJUYECKHE YKa3aHUs JJI1 CaMOCTOSITeNIbHOM paboThl CTYJEHTOB OYHOU U
3a04HOM (popm oOyuenus [HanpasieHuil 35.03.06 Arpounxenepus, 13.03.02 DnexrposHepreTuka u
anektporexHuka, 19.03.02 IIpoaykTel muTaHus U3 pacTUTENBHOTO Cbipbs, 23.03.03 Dxcruryaranus
TPAHCIIOPTHO-TEXHOJIOTUYECKUX MalllMH W KOMIUIEKCOB, crnenuanbHoctd 23.05.01 Haszemusbie
TPaHCIOPTHO-TeXHOJIOTHYeckue cpenctBal / cocrasutenu: E. M. bacapeiruna, 0. A. Hukumwun ;
HOxHo-Ypanbckuiit 'AY, Uactutyt arpomkenepui. - Yensounck: FOxuo-Ypansckmii [AY, 2021. - 10
C.: WL, Ta0J1. - bubnwmorp.: ¢. 10 (8 Ha3B.). - TeKCT: 37IEKTPOHHBIN. - AJIpeC B CETH.
http://nb.sursau.ru:8080/localdocs/fisika/23.pdf

11. JlaGoparopnass pabora Ne5. HccnemoBaHue 3aTyxaroomux KOJIeOaHUM: METOAUYECKUE
yKa3aHMs 1151 CAMOCTOSITENIbHON pabOThI CTYIEHTOB OYHOM M 3a04HOM (hopM 00yUyeHMs [HampaBiIeHUN
35.03.06 Arpoumnxenepus, 13.03.02 Dnextposnepretuka u snekTpoTexHuka, 19.03.02 ITpomykTb
MIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcrmmyaranus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMIUIeKCOB, crenuanbHocTi 23.05.01 HazemHble TpaHCHIOPTHO-TEXHOJOTUYECKHE cpeacTBal /
cocraputenu: E. M. bacapeiruna, 1O. A. Hukummn; IOxnHO-Ypansckuit ['AY, HWHcTuTyT
arpowxkeHepud. - Yensounck: KOxuno-Ypansckuit 'AY, 2021. - 10 c.: uin., Tabn. - bubnuorp.: c. 10 (8
Ha3B.). - TEKCT: 2JeKTPOHHBIN. - Anpec B ceTH: http://nb.sursau.ru:8080/localdocs/fisika/24.pdf

12. JlabopatopHast pabora Ne6. OmpezneneHue MOMEHTa HHEpUMH MasiTHUKAa MakcBema:
METOAMYECKHE YKa3aHUs JJIsi CAMOCTOSATENIbHONW paboThl CTYIEHTOB OUYHOM M 3a04HOM popm 0OyueHust
[manpaBnenuit 35.03.06 Arpounskenepus, 13.03.02 DnekTposHepreTuka u dIeKTpoTexHuka, 19.03.02
[IpogykTsl mHMTaHHMA M3  pPacTUTENBHOrO  cblpbsa, 23.03.03 Okcmlyaranus TpaHCIOPTHO-
TEXHOJIOTHYECKUX MAIIMH M KOMIUIEKCOB, crnenuaibHocT 23.05.01 Hazemubie TpaHCcmopTHO-
TexHosiornueckue cpeacteal / cocrautenu: E. M. bacapsiruna, 0. A. Hukunmn; KOxHO-Ypanbsckuit
I'AY, Uncturyr arpomxenepuu. - Yensounck: FOxuo-Ypansckuit I'AY, 2021. - 9 c.: un., Tabmn. -
bubnwmorp.: c. 8-9 (8 Ha3B.). - TeKCT: 3NEKTPOHHEIH. - AJIpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/25.pdf

13. JlaGopatopnas pabGora Ne7. OmpeneneHue CKOPOCTH MHYJIH C TMOMOIIBIO KPYTHJIBHO-
0aJUTMCTUYECKOTO MasiTHUKA: METOIMYECKUE YKA3aHUS JIJIsl CAMOCTOSITENIbHOM pabOoThI CTYJEHTOB OYHON
1 3a0uHON (popm oOyuenus [Hanpasiaenuit 35.03.06 Arpounkenepus, 13.03.02 DnekTposHepreTuka u
anekTporexHuka, 19.03.02 IIpoaykTel muTaHus M3 pacTUTENBHOTO ChIpbs, 23.03.03 Dxcruryaranus
TPAHCIIOPTHO-TEXHOJOTUYECKUX MAllMH W KOMIUIEKCOB, crneunanbHoctd 23.05.01 Hazemuble
TPAHCIIOPTHO-TEXHOJOTUYeCKHe cpenactBal / cocraButenu: E. M. bacapeiruna, 0. A. Hukumuh;
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OxnO-Ypansckuii 'AY, UnctutyT arpomkenepun. - Yensounck: FOxuo-Ypansckuii 'AY, 2021. - 10
C.: W, Tabu. - bubnumorp.: c. 9-10 (8 Ha3B.). - TeKCT: ANMEKTPOHHBIN. - AIpeC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/26.pdf

14. JlabopaTtopHas pabora Ne8. M3ydeHue ympyroro M HEyHmpyroro yjaapa: METOIUYECCKHE
YKa3aHUs JJIs1 CAMOCTOSTENIbHOW paboThI CTYIEHTOB OYHOM M 3a04HOM (hopM 00y4deHHs [HampaBICHUI
35.03.06 Arpounxenepus, 13.03.02 DnekTposnepreruka W snekrporexHuka, 19.03.02 IIpoaykTel
IIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 DkcrmnyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAlIUH U
KOMIUTeKCOB, crnenuanbHocTh 23.05.01 HaszemHble TpaHCHIOPTHO-TEXHOJOTHYECKHE cpenacTsal /
cocraputen: E. M. Bacapeiruna, 1O. A. Huxumun; OxnHo-Ypansckuit ['AY, HWacrutyt
arpomxeHepud. - Yensounck: KOxxno-Ypansckuii 'AY, 2021. - 14 c.: un., Tabmn. - bubnuorp.: c. 13-14
(8 Ha3B.). - TekcT: aneKTpOHHBIN. - AApec B ceTu: http://nb.sursau.ru:8080/localdocs/fisika/27.pdf

10. UudopmManmoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble IPH OCYIIeCTBJIeHHH
00pa30BaTeIbHOIO MpoIecca Mo THCHUILINHE, BKJII0Yasi epevyeHb MPOrPaMMHOI0 odecredeHust
1 HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii OnbnmoTreke ¢ TepMUHAIBHBIX CTAaHIMHA MPEJOCTABIIACTCS TOCTYII K 0a3aM JaHHBIX:
- Texakcnept (nHGopManoHHO-cripaBoyHas cucrema ['OCToB);
- My TestX10.2.

IlepeyeHb JTULEH3MOHHOTO MPOTPAMMHOIO 00ecredeHust

OmnepaimoHHas CHCTeMa CIeUaIbHOr0 HasHaueHus «Astra Linux Special Edition» ¢ oducHoi
nporpammoii LibreOffice, MyTestXPRo 11.0, nanoCAD Dnektpo Bepcus 10.0 nokanbuas, nanoCAD
Otonnenne Bepcust 10.0 nmokansHas, PTC MathCAD Education - University Edition, Moit Oduc CtannapTHblii,
1C: Ipeanputsue 8. KommiekT asst 00y4eHus B BBICIINX U CPeIHUX yueOHbIX 3aBeacHusx, Windows 10 Home
Single Language 1.0.63.71, APM WinMachine 15, Microsoft Windows PRO 10 Russian Academic OLP 1License
NoLevel Legalization GetGenuine, Microsoft OfficeStd 2019 RUS OLP NL Acdmc, KOMIIAC 3D v19,
KOMIIAC 3D v18, KOMIIAC 3D v17, 1C: Yuusepcuter I[TPO® 2.1, 1C: Komnemx [TPOD, Kaspersky
Endpoint Security, Microsoft Windows Server CAL 2012 Russian Academic OPEN 1 License User
CAL, Microsoft Win Starter 7 Russian Academic Open 1 License No Level Legalization Get Genuine, Microsoft
Office 2010 Russian Academic OPEN 1 License NoLevel, BupTtyasnbHblii y4eOHbIH CTEH]] «IEKTPOMOHTANK
(CI1O), MOODLE, «Ham Can» Kpucrasmn (Bepcus 10).

11. MaTepuajbHoO-TeXHUYecKas 0a3a, Heo0OXoAUMAs /ISl OCYIIECTBICHUS
00pa3oBaTeILHOIO NMPoIecca MO JUCHMUILIHHE

YueOHbIe ayAUTOPUU AJs TIPOBeleHUs] 3aHATHI, NPETYCMOTPEHHBIX MPOrpamMMOoii,
OCHAIIIeHHbIe 000PY/0BAHNEM U TeXHHYECKHMMH CPeICTBAMHU 00yUeHHs

Y4eOHast ayTuTOpUS IS IPOBEICHUS 3aHATHH JIEKIIMOHHOTO ¥ CEMHHAPCKOTO THITA, KYPCOBOTO
MPOEKTUPOBAHMSI, TPYIMOBBIX W WHAMBUAYAIbHBIX KOHCYJIbTALMMA, TEKYIIEro KOHTPOIS W
npoMmexxytounou arrecranuu, 454080, Yensounckas o6i., r. YensOunck, np-t Jlenuna, 75, yueOHO-
nabopaTopHbIi Kopiyc, ayauropus Ne 427.

Y4eOHbIC ayAWTOpPHH JUISl TIPOBEACHUS 3aHATHH JIEKIIMOHHOTO W CEMHUHAPCKOTO THIIOB,

TPYNIOBBIX U WHIWBUIYaTbHBIX KOHCYIBTAIIUMA, TEKYIETO KOHTPOJS M MPOMEXYTOUHON aTTecTallH,
OCHaIIeHHass 000py/JI0BaHUEM M TEXHUYCCKUMHU CPEJICTBAMH ]ISl BHITIOJHEHHS J1a00paTOPHBIX padoT
454080, Yensbunckas o0im., r. Yenabunck, yin. Kpacnas, 38, yuebnblil kopnyc, ayautopun Ne 2093,
2055.
VYyeOHast ayautopusi IS TMPOBEACHHS 3aHATUN JEKIMOHHOTO M CEMHHAPCKOTO THIIA, KYpPCOBOTO
MPOCKTHPOBAHMSI, TPYIIOBBIX W WHAWNBUAYAIbHBIX KOHCYJIBTAIMHA, TEKYIIEro KOHTPOJIS W
mpoMexyTouHoi arrecranuun,454080, YensOunckas o6m., r. Yensounck, yn. KpacHas, 38, yueOHbIH
kopnyc, ayautopus Ne 3103.
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IHoMemeHus AJ1s1 CAMOCTOATENbHON PadoThl 00y4AKOIIMXCS.

[Tomemenune mns camoctosiTeibHOW padboThl 454080, YensOunckas o06md., . UensOuHCK,
npocnekT Jlenuna, 75, riaaBHbIi kopiryc, aynutopus Ne303.

IlepeyeHb 000py10BaAHUSA M TEXHUYECKHUX CPEACTB 00y4YeHUsI

Ayn. 303 HOYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/DOS/15.6;
[IEPCOHAJIbHBIV KOMITBIOTEP B KOMIIIEKTE: cucremnsiii 6ok Pentium E 5400 2.7GHZ,
xectkuid auck 250 Gb, monutop 19" LCD, knaBuarypa, mbims — 30 wr.; [IPUHTEP CANON LBP-
1120 nazepusiit; Dxpan ¢ sanekrpornpusogom; [IPUHTEP CANON LBP-1120 nazepnsriit; UK [TYJIBT
Y UL DKPAHA C DJIEKTPOITPUBOJIOM; KOJIOHKH 5+1 SVEN IHO.

Ayn. 2053, 2093: VYcranoBka saboparopHas «MasTHUK yHUBEPCAJbHBINY; YCTaHOBKA
nabopatopHas «MasTHUK MakcBesuia»; YcTaHoBKa aboparopHas «CoynapeHue mapoBy; Y CTaHOBKA
nabopatopuas «MamuHa ATByIa»; YCTaHOBKa Ui OIPEICICHUS OTHOIICHHUS  YIEIbHBIX
TEIUIOEMKOCTeH BO31yxa; YcTaHoBKa JiaboparopHas «l'mpockom»; Harnsnubsle ydeOHble mocoOwus;
Kommext naGoparopun "DnexTpuuecTBO M Martetusm'"; Monoxpomarop YM?2; VcraHoBka uis
M3y4YeHHs 3aKOHOB T'€OMETPUUYECKON ONTUKU; YCTaHOBKA JJIs U3y4YeHUs AU(pakuuu; YCcTaHOBKA JUIs
M3ydeHUs] MHTep(PEpEeHIMH CBETa; YCTAaHOBKA Uil M3YYCHHUsS IOJSPU3AIMHM CBETa; YCTaHOBKA JUIS
u3yueHus: aOCOJIOTHO YEpHOro Teja; YCTAHOBKAa JUIsl MCCIEIOBAHUS XAPaKTEPUCTHK BaKyyMHOI'O
¢dorosnemeHTa.
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1. KoMnereHuuu U UX HHAMKATOPBI, (hpopMHUpyeMbIe B IpoLecce OCBOCHHUS AU CHHUIIIMHBI

OIIK-1 CnocobeH pemiaTh THUIIOBBIC 3aJa4d MPO(ecCHOHANLHON JCSITENbHOCTH HA OCHOBE 3HAHUU
OCHOBHBIX 3aKOHOB MAaTE€MAaTHYECKMX W ECTECTBCHHBIX HAyK C IMPHMEHEHHEM WH(OPMAIIMOHHO-

KOMMYHUKAIMOHHBIX TEXHOJIOTUH
Kon u naumenoBanue Popmupyemsie 3YH Haumenosanue
WHIUKATOPA 3HAHUS yMEHUs HAaBBIKU OICHOHBIX
IOCTHIKEHHUS CpeACTB
KOMIIETCHIIUU
NA-1.0nx1 OO0yuaromuiics OOby4aromuiics OO6yuaromuiics Texymui
Hcnons3yer JIOJDKEH 3HATh: JIOJDKEH YMETh: JIOJDKEH BJIQJIETh: | KOHTPOJIb.
OCHOBHBIC 3aKOHBI OCHOBHBIC 3aKOHBI HCIIOJIb30BaTh HaBbIKAMU: - omnpoc  Ha
€CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX | OCHOBHBIE 3aKOHEI UCIIOIb30BaHHUS TpaKTIICCKOM
JUCUUIUINH 715 TUCTIMILINH ((DU3HUKH) | €CTECTBEHHOHAYYHBIX | 3HAHUNA OCHOBHBIX ?aHm:x;T o
perieHus JUTSL peIleHUs JUCITUILTUH ((PU3HUKH ) 3aKOHOB 1a6opaTopHoi
CTaHJAPTHBIX 3a/1a4 B | CTAaHJAPTHHIX 33/1a4 B JUTSL peTeHUs €CTECTBEHHOHAYUHBIX | o6ore:
COOTBETCTBHH C COOTBETCTBHH C CTaHJapTHBIX 3a/a4 B | AUCUUIUIHH (GUBHKH) | - rectuposanne
HaIpaBJICHHOCTHIO HaIpaBJICHHOCTHIO COOTBETCTBHH C JUISL peLeHust [IpoMexyTodHas
npoheCcCUOHATBHOMN npoheCCHOHATBHON HaIMpaBJICHHOCTHIO | CTaHIAPTHBIX 33724 B | aTTecTalys:
JIEATEIBbHOCTH JIEATEIBbHOCTH npodeccnoHaTbHON COOTBETCTBUHU C - 9K3aMCH;
—(b1.0.10-3.1) JIEATENLHOCTH HAIPaBJIEHHOCTBIO | - 324€T
-(b1.0.10-V.1) podeCCHOHANTBHOM
JIEATETTLHOCTH -
(b1.0.10-H.1)
OIIK-5. CmocobeH yd4acTBOBaTh B IPOBEICHUU  OKCIICPUMEHTAIBHBIX  HMCCICAOBAHUNA B
PO eCCUOHATBHON NEATETHHOCTH
Kon 1 HaumeHOBaHnE Dopmupyembie 3VH Hanmenosanue
HHIUKATOpa 3HAHUS YMEHUSA HaBBIKA OUCHOTHBIX
JOCTHKEHUS CpeacTs
KOMIIETCHIIUH
WN-1.0mnk-5 Oo6yuatommmiics nowkeH | OOywaromuiics nomwkeH | OOygarommuiicst qoyokeH | Texymruid
yqaCTByeTB 3HaTb. OCHOBHBIC YMETh: UCTTOJIL30BATh BJI1aJCTh: HABbIKAMU: KOHTpOHE
OKCIICPUMCHTAJIbHBIX 3aKOHBbI OCHOBHBIC 3aKOHbI HCITOJIB30BaHMS 3HAHUH - OTBET Ha
HUCCIICA0BAHUAX CCTCCTBCHHOHAYYHBIX C€CTCCTBCHHOHAYYHbBIX OCHOBHBIX 3aKOHOB MIPAKTUYCCKOM
ANEKTPOOOOPYNOBaHUs | IUCHUILIMH (QU3UKK), | AUCUMIUIMH (PU3MKK) B | €CTECTBEHHOHAYYHBIX | 3aHSTHUH;
U CPEJCTB HCIOJIB3YIOLIUECS B 3KCIIEPUMEHTAIIbHBIX JucuuIuinH (Gu3MKu) B | - OT4ET IO
aBTOMAaTHU3allunu OKCICPUMEHTAJIBHBIX HUCCICA0OBAHUAX OKCIICPUMEHTAJIbHBIX na60paTopHoﬁ
WCCIIeTOBAHMSIX 3JIEKTPOOOOPYAOBaAHUS HCCIIeTOBaHUIX pabore;
IIEKTPOOOOPYIOBAHUS U CPENICTB NIEKTPOOOOPYIOBAHUS | - TECTUPOBAHHE
U CPELICTB aBTOMAaTHU3aLUH - U CPEICTB IIpomesxyTouHas
aBTOMAaTH3alNU (51.0.10-Y.2) aBTOMATHU3ALHH - aTTeCTalUs:
—(b1.0.10-3.2) (51.0.10-H.2) - DK3aMeH;

- 3a4€T

2. HOKﬂC‘lﬂTCJ’[I/I, KPUTEPHH U HIKAJA OUCHUBAHUA UHAUKATOPOB T0CTHKCHUSA KOMIIeTeHI Uil

I/II[-]. OIIK-1. I/ICHOHBSyCT OCHOBHBIC 3aKOHBI €CCTCCTBCHHOHAYUYHBIX JUCHUIIINH JJIA pCIICHUA
CTaHAAPTHBIX 3a/1a4 B COOTBETCTBUH C HAIIPABJICHHOCTBIO HpO(beCCHOHaHBHOﬁ JCATCIIBHOCTH

dopmupyembie Kputepuu u mikana orieHUBaHUs PE3yJIbTaTOB 00yUEHUS 110 JUCITUTITHHE
3YVH
Henocrarounsriit JlocraTouHbIi Cpennuii ypoBeHb BrIcokuii ypoBeHb
YPOBEHb YPOBEHb
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b1.0.10-3.1

OOyuaronuiicst He
3HAET OCHOBHBIE
3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCUUTUIAH ((U3UKH)
JUI pelIeHus
CTaHJApTHHIX 3aja4 B

OO6yugarontuiics cadbo
3HAET OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCUUILIHH ((PU3UKH)
JUISL peILIeHUsT
CTaH/apTHBIX 33714 B
COOTBETCTBHH C

OO6yyarormmiics ¢
HE3HAYUTEIbLHBIMU
OLIMOKaMU U
OTHEIbHBIMU
npobenaMu 3HaeT
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX

OO6yyarommiics ¢
TpeOyeMoli CTEIICHbIO
MOJHOTBI U TOYHOCTH

3HAET OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUCLUILIHH ((PU3UKH)
JUTSL PEIICHHUS

COOTBETCTBUH C HaIpaBJICHHOCTHIO JUCLMIUIAH ((H3HKH) CTaHJapTHBIX 33734 B
HAaIpaBJICHHOCTBIO npogeccHOHATBLHON JUISL PELCHUS COOTBETCTBHH C
npogeccHoHaTbHON JesATeIEHOCTH CTaHJAapTHBIX 33134 B HaIlpaBJICHHOCTHIO
JeATeIbHOCTH COOTBETCTBHH C npoecCHOHATBLHON
HaIlPaBJICHHOCTBIO JeATEeIEHOCTH
npodheCCUOHATBHOM
JIeATENbHOCTH
b1.0.10-V.1 OOyuaronuiicss ~ He | OOywatommiics  cnmabo | OOywatommiics  ymeer | OOydwarommiics — ymeer
yMEeT HCMOJB30BaTh | YMEET  KCIOJIb30BaTh | MUCIONB30BaTh HCIIONB30BaTh
OCHOBHBIC  3aKOHBI | OCHOBHBIC 3aKOHBI | OCHOBHBIC 3aKOHBI | OCHOBHBIC 3aKOHbI
€CTCCTBCHHOHAYYHBIX | €CTECTBCHHOHAYYHBIX €CTeCTBEeHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
muctiuine (pusuku) | aucummue  (Qusuky) | aucunmuH - (Gusuky) | aucuuiuinH - (QU3UKH)
TSt pelieHns | s pelieHns | s pelreHus | s peLIeHus
CTaHOAPTHBIX 3aJa4 B | CTAHAAPTHBIX 33Ja4 B | CTAaHOAPTHBIX 3aJad B | CTAHAAPTHBIX 337ad B
COOTBETCTBUH C | COOTBETCTBHH C | COOTBETCTBHH C | COOTBETCTBUH c
HaIpaBJICHHOCTBIO HaIpaBJICHHOCTBIO HaIpaBJICHHOCTBIO HaIpaBJICHHOCTBIO
npodecCHOHABHON npodecCHOHATBHON npodecCHOHATBLHON npodecCHOHATBLHON
JeATEIEHOCTH JeATEeIbHOCTH JeATEeIbHOCTH C | DeATeNbHOCTH
HC3HAYUTCIIbHBIMHU
3aTPYAHEHUSIMHU
b1.0.10-H.1 OO0yuaromuiics He OO0yuaromuiics ciadbo OOyuaronumiics ¢ OO6yuaromruiics
BJIA/ICCT HABBIKAMH BJIa/IcCT HABBIKAMH HEOOITBIITIMHE CBOOO/IHO BiajieeT
HCIIOJIb30BaHUA HCITOJIL30BaHUS 3HAHUN 3aTPyAHCHUAMU HaBbIKaMH
3HAHUH OCHOBHBIX OCHOBHBIX 3aKOHOB BJ1a1C€€T HaBbIKaMH HCIIOJIL30BAaHUS 3HAHUN
3aKOHOB €CTECTBEHHOHAYYHBIX | HCIIOJb30BAaHHS 3HAHUH OCHOBHBIX 3aKOHOB
€CTECTBCHHOHAYYHBIX | AUCUUIUIMH ((PU3UKH) OCHOBHBIX 3aKOHOB €CTECTBCHHOHAYYHBIX

TUCIUTUIAH ((HU3HKN)
JUTSL pELLICHUS
CTaH/IapTHBIX 3a/1a4 B
COOTBETCTBUH C
HAMPaBJICHHOCTHIO
npodeccnoHamTbHOMI
JIESITeIbHOCTH

JUTSL pEeIICHUS
CTaH/IapTHBIX 32/1a4 B
COOTBETCTBHU C
HAIMpPaBIEHHOCTHIO
npodeccnoHanbHOMI
JIESITeIbHOCTH

€CTECTBEHHOHAYYHBIX
TuctATUIAH (pr3ukm)
JUTSL pelICHUS
CTaH/IAPTHBIX 3a/1a4 B
COOTBETCTBUU C
HATPaBJICHHOCTHIO
npodeccnoHanbHOM
JIEATENILHOCTH

IUCTATUIHAH ((pr3ukm)
JUTSL pEeILICHUS
CTaH/AaPTHBIX 33/1a4 B
COOTBETCTBUU C
HATPaBJICHHOCTHIO
npodeccruoHaTbHOM
JIEITENILHOCTH

I/IZ[']. OIIK-5. anCTByeT B OKCIICPUMCHTAJIBHBIX HCCICHOBAHUAX 3J'IeKTp006OPYI[OBaHI/I${ n CpCACTB

aBTOMaTHU3allnun
®opmMupyeMBbIe KpI/ITepI/II/I U IIKaJla OOCHUBAHUS PE3YJILTATOB O6y‘-ICHI/I5{ IO JUCHUITIINHE
3YH
Henocrarounsiit JlocratouHbIi Cpennuii ypoBeHb Belicoknii ypoBeHb
YPOBEHb YPOBEHb
51.0.10-3.2 OOyuarommiics He OO6yJatonmmiicst cadbo OO0yuarommiics ¢ OO0yuJarommiics ¢
3HAeT OCHOBHBIE 3HAEeT OCHOBHBIC 3aKOHBI HEe3HAYMTENIbHBIMU TpeOyeMoii CTeNeHbI0
3aKOHBI €CTECTBEHHOHAYYHBIX OLITHOKAMU U MOJTHOTHI ¥ TOYHOCTH
€CTECTBEHHOHAYYHbIX | JUCUMIUINH ((HU3UKH), OT/EIbHBIMU 3HAEeT OCHOBHBIEC 3aKOHBI
JMCUHILIAH UCTIONB3YIOIINECS B npobenamMu 3HaeT €CTECTBEHHOHAYYHBIX
(buzukm), SKCTIEPUMEHTAIbHBIX OCHOBHBIE 3aKOHBI JMUCIUTUIAH ((PU3UKH),
HCTIOJB3YIOIINECS B HCCIIeIOBaHUAX €CTECTBEHHOHAYYHBIX UCTIOJIb3YIOIINECS B
JKCIEPUMECHTAIBHBIX | 3JEKTPOOOOPYIOBAHUS JTUCTIHATUTHH ((pHU3HKH), 9KCIEPUMEHTAITBHBIX
UCCIIETOBAHMSIX U CPEJICTB HCTIOJB3YIOINECS B HCCIICTOBAHHSIX
3JEKTPO- aBTOMATH3aIUN 9KCIICPUMEHTAITBHBIX 3JIEKTPOOOOPYIOBAHUS
o0opynoBaHus U HCCIICOBAHMSIX U CPEJICTB
CpeACTB AEKTPO0oOOPYIOBAHUS aBTOMATH3aIUU
aBTOMATH3AIUU
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U CPEACTB
aBTOMAaTHU3alUHU
b1.0.10-Y .2 OOyyaromuiicst He O0yuaromuiicst ci1abo OOyyatomuiicst ymeer OOyyatonuiicst ymeer
yMeEeT UCIIOJIb30BaTh YMeEET UCTIOIb30BaTh HCIIONIb30BATh UCIIOJIb30BaTh
OCHOBHBIE 3aKOHBI OCHOBHBIE 3aKOHBI OCHOBHBIE 3aKOHBI OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAyYHbIX | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
JUCUUIUINAH (GU3UKK) | AMCUMIUINH (GU3MKK) B | AUCUMIUIMH (QU3MKN) B | AMCHMIUIMH (HU3KKH) B
B 9KCTIEPUMEHTAIILHBIX 9KCTIEPUMEHTAITLHBIX 9KCTIEPUMEHTATBHBIX
9KCIIEPHUMEHTAIBHBIX HCCIIeIOBAHUX HCCIICIOBAHUAX HCCIICIOBAHUAX
HCCIIETOBAHIAX 3IEeKTPOOOOPYIOBAaHUS | DIEKTPOOOOPYHOBAaHHUA | 3IEKTPOOOOpPYIOBAaHUS
JJIEKTPO- U CPE/CTB U CPEACTB U CPEACTB
000opynoBaHUS U ABTOMATU3aLUH ABTOMATHU3ALUH C ABTOMATU3aLUH
CpencTB HE3HAYUTEeIILHBIMH
ABTOMAaTH3ALUH 3aTpyIHEHUSIMA
b1.0.10-H.2 OOyyatromuiicst He OOyuaromuiicst ci1abo OOyyatomuiicst OO0yuaromuiics
BJIajieeT HaBbIKAMH BJIajieeT HaBbIKAMU HeOOJIBLIINMU CBOOO/IHO Bi1aieeT
UCIIONIb30BAHMS WCTIONIb30BAHMS 3HAHU I 3aTpyJHEHUSIMU HaBbIKAMHU
3HaHUH OCHOBHBIX OCHOBHBIX 3aKOHOB BJIajieeT HaBbIKAMU UCTIONIb30BaHMsl 3HAHUN
3aKOHOB €CTECTBEHHOHAYYHbIX | HCIOJB30BaHMS 3HAHUU OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHbIX | TUCUUIUIMH (HU3UKH) B OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX
TUCIUTUIAH ((DU3HKN) SKCIIEPUMEHTATBHBIX €CTECTBEHHOHAYTHBIX nmuctrruiaH (pr3ukn) B
B HCCIIeIOBAHUX JUCLHMIUIMH ((U3HUKH) B IKCIIEPUMEHTATBHBIX
9KCIIEPHUMEHTATIBHBIX | 3JIEKTPOOOOPYIOBaHUS IKCIIEPHUMEHTAIBHBIX HCCIICIOBAHUAX
HCCIIeIOBAHUSX U CPE/ICTB HCCIIEIOBAHUX 3NIEKTPOOOOPYIOBaHHUS
JIEKTPO- ABTOMATHU3ALUH 3JIEKTPOOOOPYIOBAHUS U CPEACTB
000pyIOBaHUS U U CPE/CTB ABTOMATH3aLUH
CpeACTB aBTOMAaTHU3alUU
ABTOMAaTH3aLUH

3. TunoBbIie KOHTPOJIbHBIC 3aIaHUA U (I/I.TI]/I) HHBbIC MaTE€pHUaJbI, H606X0)II/IMLIC JJIF OICHKH

3HaHHﬁ, yMeHHﬁ, HAaBBbIKOB U (I/IJ'I]/I) onbITa 1€ATCJIBHOCTH, XapPAaKTCPU3YIOLIIHX
C(l)OpMI/IpOBaHHOCTI) KOMIIeTEHIINI B nmpouecce OCBOCHUS TUCHHUIIIMHBI

TumoBkle KOHTPOJIBHBIC 3aJlaHUA U MaTCpHAJIbI, HeO6XO,[[I/IMLIe A1 OOCHKH 3HaHHﬁ, YMGHI/Iﬁ u

HaBBIKOB, CO/iepKaTcs B yueOHO-METOINYECKUX pa3paboTKax, IPUBEACHHBIX HUXKE.

1. MonekynspHas ¢u3uKa U TepMOAMHAMHUKA [DJIEKTPOHHBIA pecypc]: yueb. mocobue Juis
CaMOCTOATENIbHON pabOThl CTYJEHTOB OYHOW U 3a04HOM (Gopmbl 00yueHusi [HampasieHui 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreruka u 3nekrporexHuka, 19.03.02 IlpoaykTs!l nutaHus us
pactutenbHOTO  Chipbsi, 23.03.03 DOkcruryatanus TpPaHCIOPTHO-TEXHOJOTHYECKUX MAIllUH |
KOMILJIEKCOB, criennanbHoctu 23.05.01 HazemHuble TpaHcniopTHO-TeXHOMOTHUecKkue cpeactnal / FOxHo-
VYpaneckuit 'AY, Unactutyr arpounkenepuu; coct. E. M. bacapeirmna. - YensOunck: HOxHo-
VYpansckuii ['AY, 2019. - 47 c.: Tabxa. - bubauorp.: c. 47 (5 Ha3B.). Pexxum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. duznyecKkre OCHOBBI KJIACCHYECKON MEXaHUKH [DNeKTpoHHBIN pecypc]: yuel. mocobue s
CaMOCTOATENbHON pabOThl CTYJEHTOB OYHOW U 3a04HOM (Gopmbl 00yueHusi [HampasieHuit 35.03.06
Arpounxenepus, 13.03.02 Dnexrtposnepreruka u 3nekrporexHuka, 19.03.02 IIpoaykTsl nutanus us
pactutenbHOTO  Chipbsi, 23.03.03 DOkcruryatanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIUH |
KOMIUIeKCOB, cnernanbaoctu 23.05.01 HazemHble TpaHCOpTHO-TeXHOJIOTHYecKue cpenacTsa] / KOxHo-
VYpaneckuit I'AY, Unctutyr arpounkeHepuu; coct. E. M. bacapeirmna. - YensOunck: HOxHo-
VYpansckuiit T'AY, 2019. - 99 c.: wun., Tabn. - bubmuorp.: c. 99 (5 HasB.). Pexum pocryma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Dnekrtpocratuka. llocTostHHBIH TOK [DneKTpoHHBI pecypc]: ydeb. mocobue s
CaMOCTOSITENTbHOM paboOThl CTYyEHTOB OYHOU U 3a04. (opMbl o0yuyeHus / FOxuo-Ypanbckuii 'AY,
Wuctutyt arpounskeHepuu; coct. E. M. bacapeiruna - Uensounck: FOxuo-Ypansckuit 'AY, 2018 - 95
c. - Jloctym u3 nokanbHo# cetr: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf
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4. DNEKTPOMAarHUTHEIE SIBJICHUS M KBAHTOBBIE (D PeKThI [ DIEKTPOHHBIN pecypc]: yuel. mocodue
ISl CAMOCTOSITENIbHOW PabOoThI CTYJJCHTOB OYHOH U 3a04. (hopMmbl 00yueHus / FOxxno-Ypansckuiit [AY,
HNHuctutyT arponnkenepun; cocT. E. M. bacapeiruna - Yensionnck: KOxxno-Ypanbckuii 'AY, 2018 - 49
c. - Jloctym u3 nokanbHoi cetr: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

5. DmnektpuuectBo. Marnern3sMm. OnTuka W KBaHTOBass (u3MKa [DIEKTPOHHBIM pecypc]:
1a00paTOPHBII IPAKTUKYM JJISl CTYICHTOB OYHOM M 3a04HOM opmbl 00yueHus [Hanpasienuii 35.03.06
Arpounxenepus, 13.03.02 DnekrposHepretuka u snaekTporexuuka, 19.03.02 ITpoaykTel nuTaHus w3
pactutenbHOro  chipbsi, 23.03.03 DOkcrulyaTtanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIUH U
KOMIUIEKCOB, criennaibHOCTH 23.05.01 HazemHbIie TpaHCTIOPTHO-TEXHOJOTHYECKUE cpeacTBa] / KOxHO-
VYpansckuiit ['AY, Uncturyr arponrkenepun; coct.: E. M. bacapsiruna, 10. A. Hukumms. - 2-e u3.,
uctp. u nomn. - Yensounck: KOxHo-Ypansckuii [AY, 2019. - 182 c.: uin., Tabn. - bubauorp.: c. 182 (5
Ha3B.). Pexxum nocrymna: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. dusnueckre OCHOBBI MeXaHUKH. MoJieKysipHas (U3HKa ¥ TEPMOJIMHAMUKA [ DICKTPOHHBIN
pecypc]: 1abopaTOpHBIM MPAKTUKYM IS CTYJIEHTOB OYHOM 1 3a09HOM (hOPMBI 00YUCHHUS [HAPaBICHUHA
35.03.06 Arpounxenepus, 13.03.02 DnekTposHepretvka W siekTporexHuka, 19.03.02 IIpoaykTel
IIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 DkcmnyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAaIIUH U
KOMIUIEKCOB, creruanbHocTd 23.05.01 HazemHubie TpaHcropTHO-TeXHOJIOrHYeckue cpeactna] / KOxuo-
VYpansckuii 'AY, Uncturyt arponmkenepun; coct.: E. M. bacapsiruna, 10. A. Hukumms. - 2-e u3.,
uchp. u joi. - Yenssounck: FOxuo-Ypansckuii 'AY, 2019. - 136 c.: ui., Tabn. - C npun. - bubnuorp.:
c. 133 (5 nasB.). Pexxum gocryna: http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

4. MeToauveckne MaTepHaJIbl, ONpeessolue Npoue1ypbl OllecHNBAHUSA 3HAHUI, YMEHHH,
HABBIKOB M (MJIM) ONBITA AeSATeJIbHOCTH, XaPAKTEPU3YIOIIUX C(POPMHUPOBAHHOCTH
KOMIIeTeHIINH

B nmaHHOM pasznene METOOUYECKHE MAaTepHallbl, ONPEACISAIONINE MPOLEAYPhl OLICHUBAHMS
3HaHWI, yMEHHWH, HAaBBIKOB, XapaKTEpU3YIOMIMX 0a30BbI 3Tam (OPMHUPOBAHUS KOMIIETCHIIMN I10
aucuuiuinHe «Dusuka», IpUBEIECHBl IPUMEHUTENBHO K KaXI0MY U3 MCIOIb3YEMbIX BUJOB TEKYILErO
KOHTPOJISI YCIIEBAEMOCTHU U MPOMEKYTOYHON aTTeCTallui O0y4YarOIUXCsl.

4.1. OueHovHbIe CpeACTBA /1JIs1 MPOBeIeHUs TEKYIero KOHTPOJIsl YCIIeBAeMOCTH B
npouecce NPaKTUYEeCKON NOATOTOBKHU

4.1.1. Onpoc Ha NIPaKTUYECKOM 3aHITHH

OTBeT Ha NPAKTUYECKOM 3aHATUU UCHOIb3YeTCs UIsl OLEHKH KauecTBa OCBOECHUS 00yJaroIuMCs
OCHOBHOI mpodeccroHanbHOH 00pa30BaTEIbHOM MpOrpaMMbl MO OTAEIBHBIM BOIIPOCAM U TEMam
IUCUUIUIMHBL. TeMbl M IUTaHBl 3aHATHH (CM. MeToapa3paboTKu M. 3) 3apaHee COOOMIAIOTCS
oOyuatormumcsi. OTBET OLIEHUBAECTCSI OLEHKON «OTIMYHO», «XOPOILO0», «YAOBIETBOPUTEIBHO» WIIU
«HEYOBJIETBOPUTEIILHOY.

Ne O1IeHOYHBIE CPE/ICTBA Kon u HanMeHOBaHME
TumoBble KOHTPOJIBHBIE 3afaHusl W (WIM) WHBIE MAaTepHabl, MHIUKATOpa
HEOOXOIMMBIE JUTS OLICHKH 3HAHUW, YMEHUIA, HABBIKOB U (HJIH) OIBITA KOMITETCHITUH
JeSTEIILHOCTH, XapaKTepPHU3YIOIIUX cOpMUPOBAHHOCTH
KOMITETEHIIHI B MPOIECCE OCBOCHUS TUCIUTUINHBI

1 | duck paguycom 20cM BpamaeTcs COracHo ypapHeHuio g=A+Bt+Ct?, NJ-1.0onk-1
rae A=3 pax; B=-1ct; C=0,1c?, ¢ - yron moBopoTa paguyca JucKa. Hcnone3yer
Omnpenenuth a1 MOMeHTa BpemMeHu 4,0 ¢ 3HauYeHHE yIja MEXIy | OCHOBHBIC 3aKOHBI
BEKTOPaMH IOJHOTO W HOPMAJILHOTO YCKOPEHHi, a TaKKe YHCIIO | €CTCCTBEHHOHAYYHBIX
000pOTOB, CAETAHHBIX JHCKOM K JaHHOMY MOMEHTY OT Hadyaia JMCIUILIAH JIJIST
pelieHus
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BpaieHus. M300pa3uTh BEKTOPHI BCEX KMHEMATHUYECKUX BEJIMYMH B | CTaHIAPTHBIX 337124 B
YKa3aHHbII MOMEHT BPEMEHHU COOTBETCTBUU C
HaIPaBJIEHHOCTHIO
npodeCCHOHAIBHON
JESITEIbHOCTH
2 | l'apBanomeTtp mmeet conpotuienue 200 Om, u npu cuiie Toka 100 N/-1.omk-s.
MKA CcTpenka OTKJIOHEHHMS Ha BClo mmkany. Kakail mo0aBouYHBII VYyacTByeT B
pPE3UCTOpP HAAO MOJAKIIOYUTH, UTOOBI MPUOOP MOXKHO OBUIO | AKCIEPUMEHTAIbHBIX
UCIIOJIB30BaTh KaK BOJIBTMETP JUIsl U3MEpPEHUs HarpshkeHus o 2 B? HCCIIEOBAHUSIX
Kakoli myHT HaJl0 TOJKITIOYUTH K 3TOMY TralbBaHOMETPY, YTOOBI €ro | 3JIEKTPO0OOPYIOBaAHHUS
MOKHO OBLIO HCII0JIb30BAaTh KAaK MUJUIMAMIIEPMETP AJIs U3MEHEHUS U CPEJICTB
cuibl Toka 10 10 MA? aBTOMAaTHU3aIlu1

Kpurepun omnenku orBera (Tabi.) ITOBOASATCS A0 CBEICHUS OOydYalOIIMXCS B Hayajie 3aHATHM.
OneHka oOBSBISETCS 00YJAIOIIEMYCsI HETIOCPEICTBEHHO MTOCIIE OTBETA.

Ilkana Kputepuu onenuBanus

- 00y4Jaromuiics MoJHO yCBOMJI y4eOHbIN MaTepua;

- TIPOSIBIISICT HABBIKM aHAJIN3a, 000OMIICHHS, KPUTHUECKOTO OCMBICIICHUS
U BOCHIPUATHS UH(OPMALIUY, HABBIKHA OMMCAHUS OCHOBHBIX (pU3HUYECKHX

- MarepHaj WM3JIOKEH TPaMOTHO, B ONPECICHHOW JIOTHYECKOU
MOCTIeIOBATENIbHOCTH, TOYHO UCTIONB3YETCSl TEPMHHOJIOTHUS;

- TOKa3aHO YMEHHE WLIIOCTPUPOBATh TEOPETUYECKUE IOJIOKEHHS
KOHKPETHBIMH IIPUMEPAMH, IPUMEHATh UX B HOBOM CUTyall1U;

- IPOJICMOHCTPUPOBAHO YMEHHE peIaTh 3a/1a4H;

- MOryT 6I)ITI) A0MMYHICHBI OJHA—ABC HCETOYHOCTU IIPU OCBCHICHUU
BTOPOCTEIICHHBIX BOIIPOCOB.

OTBET YJIOBJIETBOPSET B OCHOBHOM TPEOOBAHUSAM Ha OLICHKY «5», HO TIpU
Onenka 4 TOM UMEET MECTO OAMH U3 HEJOCTATKOB!

(xopor110) - B YCBOEHUH y4eOHOro Marepuasia J0nyiieHbl HeOobIIue Mpooesibl, He
MCKa3UBIIINE CO/IEpPIKaHUE OTBETA;

- B pCHICHUU 3a1a4 JOMYIICHbI HE3HAYUTCIIbHBIC HCTOYHOCTH.

- HETIOJTHO WJIM HEMOCJIeI0BAaTeNIbHO PACKPHITO COMAepKaHWE MaTrepHara,
HO TMOKa3aHO oO0llee MOHMMaHHE BOMPOCA U MPOJEMOHCTPUPOBAHbI
YMCHUA, 1O0CTATOYHBIC IJIA z[anLHeﬁmero YCBOCHUA Marcpualia,

- MMEJHCh 3aTPyIHEHHMsS WM JONYyLIeHbl OLIMOKH B ONpEIeTICHUU
HOHS[TI/II\/JI, HCIIOJIb30BAHUHW TCPMHUHOJIOTHH, OIMCAHUH (1)I/I3I/I‘~I€CKI/IX
3aKOHOB, SIBJICHUH U MPOLIECCOB, PELICHUHU 3a/1a4, UCTIPABIEHHBIE [TOCIIe
HCCKOJIBKUX HaBOAAIIHNX BOIIPOCOB;

- HENOJHOE 3HaHHE TEOPETUYECKOro Marepuaia; OoOydaroluiics He
MOXCET NPUMCHHUTL TCOPHIO B HOBOM CUTYyaluu.

- HE PacKpbITO OCHOBHOE COJIepKaHUe y4eOHOro MaTepuana;

- 0OHapy)KEHO HE3HAaHWE WJIM HEMOHWMMaHHWe OoJbIIed WiIn Hambosee
Ba)XKHOM yacTu y4eOHOro MaTepuana;

- JOIMYUICHBI OIIIMOKU B ONpeCaAcCICHUA HOHfITI/If/i, Ipru HUCIIOJIB30BAHUU
TEPMUHOJIOTMH, B ONHCAHUU (U3UYECKUX 3aKOHOB, SIBJICHUH U
MPOIIECCOB, PEIICHUH 3a71a4, KOTOPBIC HE UCTIPABIICHBI ITOCIIE HECKOIBKHIX
HaBOJSIINX BOIIPOCOB.

OneHka 5
(0TIHMYHO)

Orenka 3
(YAOBIETBOPHUTENBHO)

Onenka 2
(HEYIOBIETBOPUTENHHO)

4.1.2. OuenuBaHue oT4eTa 10 J1abopaTopHOU paboTe
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Otuet no 1abopaTOpHON PabOTE UCTIONIB3YETCS ISl OIEHKH Ka4eCTBAa OCBOCHHS 00YJarOIIIMMCS
OCHOBHOH TpodeccHOHaTbHON 00pa30BaTENbHON MPOrpaMMBbl MO OTACIBHBIM TE€MaM IWCIUILTHHBI.
Coneprxanue u Gpopma oTdeTa 10 Ja0OpaTOPHBIM padOTaM MPUBOIUTCS B METOAMUYECKUX YKA3aHUSIX K
naboparopaeiM pabotam (m. 3 POC). CoxepxaHue oTyeTa M KPUTEPUU OIEHKM oTdera (Tabi.)

JOBOAATCA 4O CBECACHUA 06yqa}oumxc;1 B HadaJie 3aHATHH.

Ne O11eHOYHbIE CPEICTBA

KO,Z[ 1 HAMMCHOBAHUC

5. Yro Ha3pIBAETCA MATEMATUYECKUM MAasITHUKOM?
6. Kak omnpenenuth mnepuos KojieOaHUH MaTEMaTHYECKOTO

TunoBble KOHTPOJIbHBIC 3aJaHusl W (UJIM) HMHBIE MaTepHUabl, WHJUKaTOpa
HEOOXOIUMBIC /I OLICHKH 3HAaHWUH, YMCHHWH, HAaBBIKOB M (WJIH) KOMITETEHIUN
OMBITa JEATCILHOCTH, XapaKTepU3YIOHNINX CHOPMUPOBAHHOCTH
KOMITETCHITMI B TIPOIIECCE OCBOCHUS AUCITUTIIMHBI

1 1. Yto Ha3BIBAETCS CHIION TSKECTH? NJ-1.0mk-1
2. Yto nogHuMaeTcs 1o CUI0N BCEMUPHOTO TATOTEHUS? Ucnonb3yer
3. 3anumute GopMyy UL ONPEEICHUS YCKOPEHUS CHITBI OCHOBHBIE 3aKOHBI
TSKECTH. €CTECTBCHHOHAYYHBIX
4. Kak omnpepensieTcsi yCKOpEHHE CBOOOIHOTO MAJACHHSI ¢ TOMOIIBIO JUCLIUIUIMH IS
MaTeMaTUYEeCKOro MasiTHUKA? perieHus

CTaHJApPTHLBIX 3aJia4 B
COOTBCTCTBHUHU C

IMOCJICAOBATCIIbHOM U MAapalJICJIbHOM COCAUHCHUN pC3I/ICTOpOB?

MasTHUKA? HAaIPABJICHHOCTHIO
npodeccuoHanbHOM
NESTeTbHOCTH

2 1. Uto moHMMaeTcs Mo CONPOTUBICHUEM IPOBOIHUKA? N-1.onk-s.
2. OT KakuX mapamMeTpoB MPOBOJIHHUKA 3aBUCUT €T0O VYyactByer B
COIPOTUBIIEHUE? AKCIIEPUMEHTATBHBIX
3. Kak 3aBUCHUT CONTPOTUBICHHE METATNIECKOTO MTPOBOIHHUKA OT HCCIIEIOBAHUSX
TeMIepaTypbl? AIIEKTPOOOOPYIOBAHUS
4. VI3amepenue conpoTUBICHUNH METOJOM MOCTa Y UTCTOHA. U CPEICTB
5. Kak onpenenuthb mojiHOe CONPOTUBICHUE TTPH aBTOMATHU3AINH

OTuyer OLCHUBACTCA II0 YCMOTPCHHUKO IIPETIOAaBaTCIIA OHGHKOﬁ «OTIIMYHO», «XOpPOLIO»,

«y/IOBJIETBOPUTEIILHO», «HEYJIOBIETBOPUTEIHHO» WU OLIEHKOM «3auyTeHO», «HE 3auTeHo». OleHka
«3aYTEHO» CTaBUTCS oOydarouMmcs, ypoBeHb 3YH KOTOpBIX COOTBETCTBYET KpPUTEpPUSM,
YCTAHOBJICHHBIM JUISI TOJIOXKUTEIBHBIX OIIEHOK («OTIMYHO», «XOPOLIO», «YAOBIETBOPUTEIHHOR).
OneHka 00BsBISIETCS 00YYaOLIEMYCsl HEITOCPEICTBEHHO TOCIE CIa4H OTYETA.

lkana Kpurepuu oneHuBanus
- U3JI0)KEHHE MaTepuasa JIOTHYHO, TPaMOTHO;
- cBOOO/IHOE BJIaJIEHHE TEPMUHOJIOTHEH;
Orerka 5 - YMEHME BBICKa3bIBaTh M OOOCHOBATh CBOM CYKJIEHHUS IpPU OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;
(oTIHMYHO)
- YMEHHE ONUCHIBATh (PU3NYECKUE 3aKOHBI, SIBIICHUS U MPOILIECCHI;
- YMEHHUE MPOBOANTH U OLICHUBATh Pe3yJIbTaThl U3MEPEHUH;
- CIIOCOOHOCTH peniaTh 3a1a4H.
- U3JI0’KEHHE MaTepHalia JJOTHYHO, TPAaMOTHO;
- cBOOOJIHOE BJIa/IEHHE TEPMUHOJIOTHEH;
Onenka 4 - OCO3HAHHOE€ IPUMEHEHHE TEOPETUYECKUX 3HAHUN JUIsl ONMCAHMS
(xopor1110) (bu3MYeCKHUX 3aKOHOB, IBJICHHUH U MTPOLIECCOB, PEIICHNsI KOHKPETHBIX 33/1a4,
IIPOBEJICHUS M OLIEHUBAHUS PE3YJIbTAaTOB M3MEPEHUH, HO COJEp)KaHUE U
(hopMa 0TBeTa UMEIOT OTJIEIbHbIE HETOYHOCTH.
Onenka 3 - U3JI0)KEHHE MaTeprasa HEMOJIHO, HEMIOCIIE0BATEIbHO,
(YZIOBJIETBOPUTEIHHO)
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- HCTOYHOCTHU B OHNPCACICHUU HOHHTHP'I, B NPHUMCHCHHUU 3HAHUH JIIsL
omucaHusl (U3MUECKUX 3aKOHOB, SBICHUH W TMPOILECCOB, PEUICHUS
KOHKPCTHBIX 3a/1a4, IPOBCACHUS U OLICHUBAHUA PC3YyJIbTATOB H3MepeHHfI,
- 3aTpyIHEHUs] B 000CHOBAaHUH CBOUX CY)XXJCHHUH;

- OoOHapy)XMBaeTCs HEJOCTaTOYHO TIJIyOOKOE€ IOHMMAHUE H3YyUYEHHOTO
Marepuaa.

Onuenka 2
(HEYTOBIETBOPUTEIHLHO)

- OTCYTCTBHE HEOOXOJUMBIX TEOPETUICCKIX 3HAHHI; JOMYIIEHBI OIIUOKH B
OTIPENICIICHUU TIOHSATHIA W ONMHUCAaHUHM (PU3MUYECKUX 3aKOHOB, SIBJICHUU U
MPOLIECCOB, MCKAXEH WX CMBICH, HE pEIIEHBI 3a/Jayd, HE MPaBUIBHO
OLICHUBAIOTCSI PE3yJIbTAaThl N3MEPEHUH;

- HE3HaHME OCHOBHOTO MarepHaja y4yeOHOW MpOTrpaMMBI, TOITYCKAOTCS
rpyObIe OIIMOKHU B U3JIOKCHHH.

HIkaJuaa

Kpurepum oueHuBanus

OreHKa «3a4TeHo»

- U3JI0)KEHHUE MaTepuasa JOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIa/ICHUE TEPMUHOJIOTHEIH;

- YMEHHE BBICKa3bIBaThb U OOOCHOBATh CBOM CYXAECHUS IpU OTBETE Ha
KOHTPOJIbHBIE BOMPOCHI;

- YMEHHUE ONUCHIBATh (PU3NIECKHE 3aKOHBI, SIBJICHUS U MTPOIECCHI;

- YMEHHE MPOBOIUTH U OIICHUBATh PE3YJIbTAaThl U3MEPEHUI;

- CHOCOOHOCTH pellaTh WHXKEHEPHbIE 3aJauyd (JOIYCKaeTCsl HaJIuudue
MaJO3HAYUTENbHBIX OMIMOOK WM HEIOCTATOYHO IOJIHOE PACKPBITHE
coJiep;KaHue BOIIPOCA MM MOTPEIIHOCTh HEMPUHIMITUAIBHOIO XapaKTepa
B OTBETE Ha BOIPOCHI).

OreHka «He 3a4TEHOY

- OTCYTCTBHE HEOOXOJAMMBIX TCOPETHUSCKUX 3HAHUU; JIOMYIICHBI OINOKN
B OIPEACACHUM IMOHATHH M ONMHMCAHUUA (PU3NYCCKUX 3aKOHOB, SIBIICHUH U
MPOIIECCOB, MCKAXKEH HMX CMBICI, HE PEIICHBI 3a/a4yu, HE MPaBUIHHO
OLICHUBAIOTCSI PE3yJIbTAThl N3MEPECHUH;

- HE3HAHUE OCHOBHOTO MaTepHalia y4eOHOW MpPOrpaMMBbl, JOIMYCKAIOTCS
rpyOblie OIMOKH B M3JI0KEHUU.

4.1.3. TectupoBanue

TectupoBanue UCHONAB3yeTCS M OLEHKM KadecTBa OCBOEHHUS OOy4aroUIMMCsl OCHOBHOM
npogeccuoHaIbHON 00pa3oBaTeIbHOM MPOrpaMMBl 110 OTAEIBHBIM TEMaM WM pa3/ieiaM AUCHUTUINHBL.
Tect mpencrasisieT coOOW KOMIUIEKC CTaHAAPTU3MPOBAHHBIX 3aJaHUil, MO3BOJSIOUIUI YIPOCTUTH
IpoLelypy U3MEpPEeHHs 3HAaHUH 1 YMeHMI oOydaronuxcs. OO0ydaromMes BbIAAIOTCS TECTOBBIE 3a/1aHUS
¢ (OpMyJIUPOBKOW BOIPOCOB U MPEJIOKEHUEM BBIOPATh OAMH NPABUIbHBIA OTBET M3 HECKOJIBKHUX

BapHUaHTOB OTBETOB.

Ne OneHouHBIE CpeICTBA Kon u HanmeHoBaHue
TunoBsle KOHTPOJIbHBIE 33JaHUs M (MIM) HMHBIE MaTepHalbl, HMHJUKaTOopa
HEOOXOUMBIE JUIsl OLIEHKM 3HAaHUM, YMEHHUM, HaBBIKOB M (WJIN) KOMIIETEHIIUU
OMbITa JESATEIBHOCTH, XapaKTEepPU3YIOMIHUX C(HOPMHUPOBAHHOCTh
KOMIIETEHIIMI B IPOLIECCE OCBOCHUS AUCLUIIIMHBI

1 1. Ecniu UMIIylIbC CHCTEMBI MaTE€pPHAIBHBIX TOYEK B OTCYTCTBHH N-1.0onx-1
BHEIIIHHUX CHJI OCTAE€TCS OCTOSHHBIM, TO LIEHTP MacC 3TON CUCTEMBI Hcnons3yer
MOXET JIBUTaThCA ... OCHOBHBIE 3aKOHBI
- PaBHOMEPHO U MpSMOJIUHENHO V €CTECTBEHHOHAYYHBIX
- C IIOCTOSIHHBIM YCKOpPEHUEM JUCLUIUIAH AJIs
- C IEPEMEHHBIM YCKOPEHHEM penieHus
- 110 OKPY’KHOCTH C IIOCTOSSHHOW CKOPOCTBIO CTaHJIapTHBIX 3a/1a4 B
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2. MoMEeHT HMHEpIHMH TOHKOro oOpyda maccoil M, paamycom R
OTHOCUTEJIBHO ~ OCH, IpOXOAsmell depe3 LeHTp oOpyua
NEPIEHAUKYIISIPHO TUIOCKOCTH, B KOTOPOH JIeKUT 0Opyd, paBeH
I=mR2. Ecnu och BpalleHHs: HepeHecTH TapajlieNbHo B TOYKY Ha
o0pyde, TO MOMEHT HHEpIUH 00pyya

- YMEHBUIUTCSA B 2 pa3a

- yBenuuutcs B 1,5 pasa

- HE U3MEHUTCS

- ymeHnsured B 1,5 pasza

- yBenuuuTcs B 2 paza V

3. OTHOCUTENBHON BEIUUYUHOM SABIISETCH ...

- CKOpPOCTb CBETa B BaKyyMe

- GapuOHHBIH 3apsiz

- JUINTENBHOCTD COOBITHS V

- JIIEKTPUUECKUH 3aps]

4. CpenHsst KUHETHYECKAsi DHEPTHSI MOJIEKYJIbI IEAJIBHOTO ra3a Ipu
temrepatype T paBHa e=iKT/2.. 3aech I=Ng+ Ngp+2Nk, T€ Ny, Nep, Nk
— YHUCIJIO CcTeneHeil cBOOObl MOCTYIATENbHOIO, BPaLIaTeIbHOTO U
KoJsie0aTenbHOro JIBUKEHUN Monekyinsl. [Ipu ycnoBuu, 4yTo MMeOT
MECTO TOJIBKO MOCTYINAaTEIbHOE U BpAIIATEIbHOE JBUKEHHE, IS
Bojgopoa (Hz) umcio i paBHO

-7

-5V

-2

-8

5. B mporuecce M30TepMUYECKOTO COOOIIEHUS TEIJia MOCTOSHHOU
Macce UAeanbHOro ra3a ero SJHTPOINuU ...

- HE MEHSeTCs

- YMEHBLIAETCS

- yBenuuuBaercs V

6. V3mMeHeHNe BHYTPEHHEW HEPIMM raza IPOM3O0LUIO TOJIBKO 3a
cyeT paboThI CHKATUSA ra3a B ...

- N30TEPMHUUYECKOM IpOLECCEe

- ©300apHOM TIporiecce

- N30XOPHOM IIpoLecce

- aquabaruyeckoM rnpouecce V

7. ToueuHblil 3apsin +q HAXOAUTCS B UEHTpe chepudecKoi
noBepxHocTU. Eciu 3apsa cMecTuTh U3 IeHTpa chephl, OCTaBIssd
€ro BHYTPM Hee, TO TIIOTOK BEKTOpa HANpPSKECHHOCTH
ANEKTPOCTATUYECKOTO OISl YePEe3 MOBEPXHOCTH CREpHI. . .
YMEHBILIUTCS

He u3MeHuTcs V

YBEJIIMUUTCS

8. Ecnn yBenuuuTh B JBa pa3a HANPSIKEHHOCTh JIEKTPUUYECKOTO
I10JI B IPOBOJHMKE, TO YZEJIbHAs TEIUIOBAs MOLHOCTD TOKA ...

- YMEHBIINTCSA B J[Ba pa3a;

- HE UBMEHUTCH;

- YMEHbIINTCA B 4 pa3a

- yBenuuutcs B 4 paza; V

- YBEJIMUUTCS B JIBa pa3a;

9. Ilpu mnomemeHnHn AUDIEKTPUKA B DJIEKTPUYECKOE II0JIE
HANpsDKEHHOCTh  DJIEKTPUYECKOT0 TMOJII BHYTpH OECKOHEYHOTO

COOTBETCTBUH C
HAIMpPaBJICHHOCTHIO
podecCHoHATBLHOM
JeSATEIIbHOCTH
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OJTHOPOJHOIO H30TPOIHOTO JHAJNEKTPUKA C JHUAJIEKTPUUYECKOU
IIPOHUIIAEMOCTBIO € ...

- OCTAeTCAd HEU3MEHHON

- OCTaeTCsl paBHOM HYIIIO

- YBEJIMUUBAETCS B € pa3

- yMeHbLIaeTcs B € paz V

10. YMeHbIeHHE aMIUIMTY bl KOJIEOAHHUH B CHCTEME C 3aTyXaHUEM
XapaKTepu3yeTcss BpeMeHeM pellakcaluu. Eciau npu HeM3MEeHHOM
OMUYECKOM COIPOTHBIICHUH B KOJIEOATEIILHOM KOHTYPE YBEITUYUTh
B 2 pa3a MUHAYKTUBHOCTb KaTyLIKH, TO BPEMS pelaKCalyuu. ..

- YMEHBUIUTCSA B 2 pa3a

- yBenuuuTcs B 2 paza V

- YBEJIMYUTCS B 4 paza

- yMeHbIINTCA B 4 pa3a

1. Kakoe siBjieHH€ JI€XHUT B OCHOBE JIEUCTBUSI caxapumerpa?

- UHTep(EpEeHLINs TOJSIPU30BAHHOIO CBETA;

- IBOMHOE JIy4EeNpPEIOMIICHHUE;

- BpallleHHe MI0CKOCTH nojspusanuu; V

- I3MEHEHNE NHTEHCUBHOCTH CBETA.

2. VYcraHoBka [y mnoiydeHus Kojen HproToHa ocBemaercs
MaIAI0IMM HOPMAJIbHO MOHOXPOMATHYECKUM CBETOM JUIMHOMN
BoJHBI 0,6 MkM. Onpenenure TONIIMHY €0l BO3/lyXa, TaM, € B
OTPA>KEHHOM CBETE BUJIHO IIEPBOE CBETIIOE KOO HpIOTOHA.

- 0,15 mxm; V

- 0,30 MKM;

- 0,45 MxwMm;

- 0,75 MKM.

3. UeMy paBHa pa3HOCTb BOJIH, MPUXOMASIIUX B JAHHYIO TOUKY OT
NByX coceqHux 30H Openens?

4. Ha nudpakuvoHHYIO  pemIeTKy MafgaeT  HOPMAallbHO
MoOHOXpomaTudeckuii cBet (A=0,7 mkm). Omnpenenure mepuo
TUQGPAKIUOHHON  peleTKd, eciau Ha JKpaHe BugHo 11
TG PAKIIMOHHBIX MAKCHUMYMOB.

- 3,5 mxm; V

- 7,0 MKM;

- 7,7 MKM;

- 0,14 MxMm.

5. OnpenenuTe CKOPOCTh CBETa B BOJIE, eciu yroy bproctepa mpu
OTPa)KEHUHU CBETA OT OBEPXHOCTHU BOJABI OKa3aJICs paBHBIM 53°.

- 3-108 m/c;

- 2,8-10% m/c;

-2,25.108 m/c; V

-1,33-108 m/c.

6. Kak wu3MeHsdeTcs WHTEHCUBHOCTh €CTECTBEHHOI'O CBETA,
MPOILEIIIETO Yepe3 OJUH Nosipu3aTop?

- yMeHbI1aeTcs B 4 pasza;

- yMeHbIaercs B 2 pasza; V

W-1.omk-5.
VYyactByeT B
AKCIIEPUMEHTAITLHBIX
UCCIIETOBaHMSIX
AIEKTPOOOOPYIOBAHUS
U CPE/ICTB
ABTOMATH3AINH
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- yCWINBaeTcs B 2 pasza;

- ocTaercs 0e3 U3MEHEHUH.

7. Ha nieHky OoAMHAKOBOM TOJIIUHBI (MOKa3aTeiab MPEIOMIICHUS
1,4) HOopmasibHO mamaer Oenblii cBeT. Ilpw Kakoil HaWMEHbIICH
TOJIIIIHE TUICHKH OTPAKCHHBIN OT Hee cBeT OyeT 3eneHbM (A=0,56
MKM)?

-2-107 g

-1107 My V

-0,4-10° wm;

-0,5-107 m.

8. Ompenenure KUHETUYECKYIO SHEPTUIO (DOTOIIEKTPOHOB, €CIH
pa6ora Beixoza pasHa 4,8-1071° Ik, a wactora majmaromero cBera
1.10% ¢, h=6,6-10"%* Ix-c.

- 1,810 JIx; V

- 3,3-10%° I1x;

- 4,810 JIx;

- 6,6-101° .

9. ®oron c sHeprueir 100 k3B B pe3ynbTaTe KOMITOHOBCKOIO
paccestHUsl Ha 3JIeKTPOHE OTKJIOHWiICS Ha yroa 90°. Ompenenurte
SHEPTUI0 paccesHHOTO GpoToHa. OTBET OKPYTIUTE 0 IEIbIX.

- 68 k3B;

-84 x3B; V

- 92 k3B;

- 102 k3B.

10. TomHas JydenmrycKaTelIbHasE CIIOCOOHOCTh a0COFOTHO YEPHOTO
Tena paBHa 3  Br/cm?.  Ompefenute  AIMHY — BOJHBI,
COOTBETCTBYIOIIYI0 MAaKCUMyMY HCITYCKAaTeIbHOW CIOCOOHOCTH
3TOTO Tena.

- 6,1 MKM;

- 3,4 mxm; V

- 1,91 mxwM;

- 0,8 MKM.

[To pe3ympraTam TecTa OOYyYaromIeMYCsi BBICTABISETCS OICHKA «OTIUYHO», «XOPOIIOY,
«YIOBJIETBOPUTEIHHOY» UITH «HEYOBICTBOPUTEITHLHO.

Kputepun ouenuBanus otBera (Tali.) HOBOAATCA A0 CBEeACHUS OOydarolmuXcs 10 Hayaia
TeCTUpPOBaHUA. Pe3ynbTaT TecTUpOBaHUsI OOBSABISETCA OOYYAIOIIEMYCs] HETIOCPEACTBEHHO TOCIIE €ro
CIauH.

Kpurtepun onenuBanns

HIkaJua °
(% npaBUJIBLHBIX OTBETOB)

Onenka 5 (OTJIIMYHO)

Onenka 4 (xopo1io)

Onenka 3 (y10BIETBOPUTENIBHO)

Onenka 2 (HEYI0BIETBOPUTEITHHO) MmeHee 50

TecToBble 3a1aHUs, HUCHOJB3YIOLIUECS I OLICHKM KayeCcTBa JUCLMIUIMHBI C ITOMOILBIO
nH(pOpMalMOHHBIX TexHonorui, mnpuseneHsl B PIIJ[: «10. HMuHdopmanuoHHbIE TEXHOJIOTUH,
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UCTIOJNIb3yEMBbIE ITPH OCYIIECTBICHUH 00pa30BaTEeIbHOTO MPOLEcca 0 TUCHUILTNHE, BKII0Yas IepeyeHb
IPOrpaMMHOT0 obecrieueHus] 1 MHPOPMALIMOHHBIX CIIPaBOYHbBIX cucteM» - My TestX10.2.

4.1.4. KonrponbHas pabora

KonTponbhas pabota npenycMoTpeHa aist 3a0uHoii popmbl o0ydenus. Konrponbnas padora (KP)
SIBIISIETCS TPOJIYKTOM, IOJIy4aeMbIM B PE3yJbTaTe CaMOCTOSTEIBHOTO TUIAHUPOBAHHS M BBIIIOJHEHUS
yueOHbIX 3amad. KoHTposnbpHas paboTa MO3BOJSET OIEHUTh 3HAHUS M YMEHHS CTYJCHTOB, a TaKKe
YpOBEHb C(HOPMUPOBAHHOCTH HABBIKOB TIPU pab0Te ¢ Y4eOHOMU JINTEPATYPOU U IPYTUMHU HCTOUHUKAMH.
TunoBele 3a7auu 1O BCEM TeMaM, a Takke MUQPB ¥ 3aJaHHUs I CAMOCTOSTEIBHOIO pEIICHUS
coziepkaTcs B yueOHO-METOIMUeCKuX pazpadboTkax kadeapsl (1. 3 DOC).

Ne O11eHOYHBbIE CPEJICTBA Kox u HaumeHoBanue
TunoBble KOHTPOJIbHBIE 3aJaHus W (WIM) UWHBIE MaTepHabl, WHJUKaTOpa
HEO0OXOAUMBIE /ISl OLICHKU 3HAHWM, YMEHUN, HABBIKOB U (MJIM) OIBITA KOMIIETCHIINHU
JIeATEIBbHOCTH, XapaKTEepPU3YIOLIUX c(hOpMUPOBAHHOCTh
KOMIIETCHIIMI B IIPOIECCE OCBOCHUS TUCIIUTUIMHBI

1 JIBIKeHHE MaTepHaIbHOW TOYKH 3a7aHO ypaBHeHHeM X = Bt + Ctz, WJ-1. onk-1.
rae X - mpsSIMOJWHEHHas kKoopauHara, t - Bpems, B = 3wm/c; C= - Ucnonssyer
0,25m/c®.  TlocTpouTh TpadHKH 3aBUCHMOCTH OT  BPEMEHH OCHOBHBIC 3aKOHBI
KOOpJMHAThI, IPONHAEHHOIO IyTH, CKOPOCTU M YCKOpEHUs 3a nepble | CCTCCTBCHHOHAYHYHBIX
10 cexynn ABMXKEHUS, a Tak)Ke HANTH 3HAUYEHUE CPEIHEU MYyTEeBOU AUCIUIUINH JUIA
CKOPOCTH 3a TOT K€ UHTEPBaJl BPEMEHHU. peHcHuA

CTaHAApPTHBIX 3aJia4 B
COOTBCTCTBHH C

HaIpaBICHHOCTBIO
npoQeCcCHOHAIBHON
JEATENbHOCTU
2 | YcraHoBKa Ju1sl TOTy4YeHHs Koyiell HproToHA OCBemaeTesl maiatonum NI-1. ork-s.
HOPMaJIbHO MOHOXPOMATUYECKUM CBETOM JUIMHOHN BOJIHBI 0,55 MKM. VYuacTByer B
Omnpenenure TONLIMHY CII0S BO3yXa, TaM, I7le B OTPaKEHHOM CBETE | JKCIIEPUMEHTAJIBHBIX
BUJIHO BTOPOE CBETIIOE KObLO HproTOHA. UCCIIETOBAaHUAX
AIEKTPOOOOPYIOBAHUS
U CPENCTB
aBTOMaTH3aLUU
OueHka 00BsIBIIsETCS CTYIEHTY HEMOCPEACTBEHHO TOCIIE IPOBEPKU KOHTPOIbHOM PabOThI.
Ikana Kpurepuu onennBanus
Orenka 5 Copnepxxanne KP momHocThio cooTBeTcTBYeT 3azanuto. KP conmepxkut
(OTIHHHO) JIOTUYHOE, IIOCJIEOBAaTEIbHOE H3JI0KEHHE MarepHuala C IPaBHIbHBIM
pELICHUEM 3a7a4.
Onenka 4 Conepxxanne KP momHocThiO cooTBeTCTBYET 3ananuto. KP comepxkur
(xopomo) JIOTMYHOE, IOCJIE0BAaTEIbHOE H3JI0KEHHE MaTepHhala C IPaBUIbHBIM
peuieHueM 3aaad. VIMeroTcs oJHa-ABE HECYLIECTBEHHBbIE OIIMOKH B
UCIIOJIb30BaHUH €VMHUL U3MEHEHHs], B IOCTPOEHHBIX I'paduKax, CXeMax U
T.J
Onenka 3 Conmepxxanne  KP  uyacTMuHO  HE  COOTBETCTBYET  3aJlaHMIO.
(YIIORIIETBOPHTEHHO) [TpocmarpuBaeTcss HEMOCIENOBATEIBHOCTh H3JIOXKEHHA MaTepuala,
IPEJCTaBICHbI HEI0CTaTOYHO 000CHOBaHHBbIE TEOPETUUYECKHE
HOJI0XKEHHSI, UCIIOJIb30BaHHbIE MIPU PEIICHUU 3a1ad. MIMeroTcs ommbku B
UCTONb30BaHUN €IMHUI] M3MEHEHUs, B IOJYYEHHBIX pe3yibTaTaX, B
HOCTPOEHHBIX IpauKax, cXemax u T.J

37



Orenka 2 Conepxanne  KP  uyacTmyHO  HE  COOTBETCTBYET  3aJaHUIO.
[IpocmaTpuBaeTcs  HEMOCIENOBATEABHOCTh  M3JIOKECHHMA — MaTepuana,
IPEICTABICHB  HEJOCTaTOYHO 00OCHOBaHHbIE ~ TEOPETUYECKHUE
NIOJIOKEHUs, MCIOJIL30BaHHBIE IpHM  pemeHud 3anad.  Mmerores
CYILECTBEHHBIE OLIMOKM B MCHOJIB30BAHMM €JUHUILl H3MEHEHUs, B
TIOJIy4EHHBIX PE3YJIbTAaTaX, B IOCTPOCHHBIX Irpadukax, cXxemax u T.J

(HEYTOBIETBOPUTEIHHO)

4.2. [Ipoueaypsl U OlIEHOYHBIE CPEACTBA /IJIsl MPOBEAEHUS NMPOMEKYTOYHOM aTTeCTAlUU

4.2.1. 3auer

3ayer saBnsercs (QOpPMON  OLIEHKM KadecTBa OCBOCHHMS  OOYYAIONIMMCS  OCHOBHOM
npodeCCHOHATILHON 00pa30BaTEIbHOM POTPaMMBI IO pa3jiesiaM qUCHUIUIMHEL [1o pe3ynbraTam 3adyera
00y4JaroImemMycsi BHICTABIISICTCS OLEHKA «3aUTEHO» WM «HE 3aUTEHO»; OLEHKA «OTIUYHO», «XOPOIIO»,
«yIIOBJICTBOPUTEIHLHOY, «HEYIOBICTBOPUTEIHHOY» B Ciydae MU HepeHIIMPOBAaHHOTO 3a4eTa.

3ayer TPOBOOUTCS MO OKOHYAHWM UTEHHUS JICKIMA W BBIOJHEHUS J1a0OPAaTOPHBIX
(paKTHYECKUX) 3aHATHHA. 3a4eT NMPUHUMAETCS IPENOJAaBaTeIIIMU, POBOAMBIIUME JIA0OPAaTOPHBIE
(mpaxTHUYECKUE) 3aHATHSA, WM YUTAIOMIMMU JICKIMH TI0 JAHHOM AMcUMIUIMHE. B ciaydae oTcyTcTBHS
BEAYIIECTO IPENoJaBaTelis 3aueT NPUHUMACTCS IPENoJiaBaTelieM, Ha3HAYCHHBIM PaCIOPSHKCHHEM
3aBenyroniero kadenpoit. C paspemieHus 3aBenyromero kagenapoi Ha 3a4eTe MOXKET IMPUCYTCTBOBAThH
npernoiaBaTelib Kadeaphbl, MPUBJICYCHHBIN JJIs1 TOMOIIH B IPUEME 3a4ueTa.

[lpucyrcTBHMEe Ha 3adere mpenojaBaTeNeil ¢ Apyrux kKadenp ©0€3 COOTBETCTBYIOLIETO
pacropsHKeHUs PEKTOPa, IPOPEKTOpa 1Mo Y4eOHOW, BOCITUTATEIBHOM pab0oTe U MOJIOACKHON TOJTUTHKE,
3aMECTHTEIS JUPEKTOpa MHCTUTYTA IO y4eOHOH paboTe He JoIrycKaeTcsl.

@opma(bl) TMPOBEACHUSA 3aueTa (VCMmHbILU ONpoc No Oulemam, HNUCbMeHHAs paboma,
mecmuposanue u Op.) ONPEAESIOTC Kadeapoi u AOBOISITCA 10 CBEACHUS O0YdYarOIIMXCs B Havale
ceMmecTpa.

Jiis mpoBeleHMs 3adeTa BEAYIIMH MperojaBaTellb HaKaHyHE IMOJy4aeT B CEKpeTapuate
IMPEKTOpaTa 3a4eTHO-9K3aMEHAIIMOHHYIO0 BEIOMOCTh, KOTOpasi BO3BpAIAETCS B CEKpeTapuaT Iocie
OKOHYaHHMsI MEPONPUSATHS B JICHb IPOBECHNUS 3aUeTa MM YTPOM CIIEIYIOIIEro JTHS.

Bo Bpewmst 3auera o0ydaromuecs: MOTYT TOJIB30BATHCS C Pa3peIIeHus BEAYIIETO IpenoaBaTess
CIIPaBOYHON ¥ HOPMATHBHOM JIUTEPATYpO, IPYTUMH OCOOMSIMHU U TEXHUYECKUMH CPEICTBAMHU.

Bpewmst moiroToBKY 0TBETa B YCTHOM (hopMe NP cliave 3aueTa JOJDKHO COCTaBIATh He MeHee 20
MUHYT (I10 >KEJIaHUI0 00YYarolIerocsi OTBET MOXKET ObITh JOCPOUHBIM). Bpems orBera - He Gonee 10
MUHYT.

[TpenonaBaTemnto MpenoCcTaBiIsIeTCs MPaBo 3a/1aBaTh 00YUYAIOIIUMCS JJOMIOJHUTEIbHbBIE BOIPOCHI
B paMKax MPOrpaMMbI JUCIUILIHHBL.

KadecTBeHHast OIleHKa «3a4T€HO», BHECEHHass B 3a4€THO-’K3aMEHAIIMOHHYIO BEIOMOCTD,
SBIISIETCS PE3YJIBTATOM YCIIEIIHOTO YCBOSHHS YIeOHOTO MaTepuania.

Pe3ynpraT 3a4era BHICTABISIETCS B 3a4€THO-3K3aMEHAIIMOHHYIO BEIOMOCTH B JICHb ITPOBEICHHUS
3ayera B TNPHUCYTCTBHM camoro oOydaromerocs. [IpemomaBatenn HeCyT TepCOHAIBHYIO
OTBETCTBEHHOCTb 32 CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHUS 3aIllUCEN O pe3ysbTaTax MPOMEXYTOUHOM
aTTeCTAlllU B 3a4E€THO-IK3aMEHAIIMOHHYIO BEIOMOCTb.

Ecnu oOyuaromuiicss sIBWICS Ha 3a4eT M OTKA3aJCs OT MPOXOXKJIEHHs aTTECTAllMH B CBS3U C
HETIOJrOTOBJICHHOCTBIO, TO B 3a4€THO-IK3aMEHAIIMOHHYIO BEJIOMOCTh €MY BBICTABIISIETCS OICHKA «HE
3aYTEHOY.

HesiBka Ha 3a4eT 0TMEYaeTcs B 3a4€THO-IK3aMEHAIIMOHHOW BEZIOMOCTH CJIOBAMU «HE SIBHIICS.

Hapymienne AMCHMITUIMHBIL, CHHCHIBAHUE, HMCIOJIB30BAaHHE OOYYAIOIIMMHUCS HEPa3pEIICHHBIX
MEYaTHBIX M PYKOIMCHBIX MAaTepHajoB, MOOWIBHBIX Tele(hOHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB M IPYTUX BUJIOB JINYHOW KOMMYHHKAIIMOHHOHN ¥ KOMITBIOTEPHOH TEXHUKH BO
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BpeMs 3aueTa 3alpenieHo. B cirydae HapyIeHus 3TOro TpeOOBaHUs MPEToIaBaTelb 00s3aH yIAIUTh
00y4aroIerocs: U3 ayJJuTOPUH U MPOCTABUTH EMY B BEJOMOCTH OLIEHKY «HE 3aY4TCHO».

OOyuJaronmMcsi, He CIABIIMM 3a4€T B YCTAHOBJICHHBIC CPOKH IO YBRKUTEIHHOW NPUYMHE,
WHIVBUIYAIBHBIE CPOKH MPOBEICHUS 3a4eTa OMPEACIISIOTCS 3aMECTUTENIEM JUPEKTOPa MHCTUTYTA IO
y4ueOHoOl pabore.

OOyuaroniecs, HMEIONIME AaKaJIEeMHUYECKYI0 3aJ0JDKEHHOCTh, CAAlOT 3a4eT B  CPOKH,
ompenenseMbie  YHHBepcuTeTOM. MH(opMamuss o JIMKBHIAIMK 33J0JDKCHHOCTH OTMEYaeTCsl B
HK3aMEHAIIMOHHOM JIUCTE.

JlomyckaeTcsi ¢ pa3pelieHus 3aMeCTUTENS JUPEKTOpa MHCTUTYTA IO y4eOHOM paboTe JoCpoUHast
cllaya 3a4yeTa C 3alKChi0 PEe3yJIbTaTOB B AK3aMEHAIIMOHHBIH JIUCT.

WHBamapl M JIMIA C OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 3JIOPOBBSI MOTYT CIIaBaTh 3a4eThl B
CPOKH, YCTAaHOBJICHHBIC WHIUBUAYATbHBIM Y9€OHBIM TUIAHOM. VIHBAJIMIBI W JIMIA C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3JI0POBbSI, UMEIOIIIUE HAPYIICHHUS ONIOPHO-IBUTATEIBHOTO alapaTa, JOIyCKalTCs Ha
aTTEeCTAIMOHHBIC MCTIBITAHNS B COMTPOBOXKICHUU aCCUCTEHTOB-COMPOBOXKIAIOIIUX.

[Iporienypa mpoBeACHUS TPOMEKYTOYHOW AaTTECTAllMU ISl OCOOBIX CIIydaeB H3JIOKEHA B
«[TonoxeHnu 0 TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH M MPOMEXKYTOUHOUN aTTECTallMK OOYJaIOIIUXCsl 110

OIIOII 6akanaBpuara, crermanurera u Maructpatyps» ®I'bOY BO HOxHo-Ypansckuit [AY.

Ounas ¢popma 00yueHus

3akoH Oma a4 neneit nepeMeHHoro Toka. [lonHoe conpoTuBiieHne
NepeMEeHHOMY TOKY. BekTopHas nuarpamma. Pe3oHaHc B 1ermsx

No OlLileHOYHbIE CPEJICTBA Koxa u HaumeHoBanue
TumnoBele KOHTPOJNBHBIE 3a7aHus M (WIM) HUHBIE MaTepHalbl, MHIUKATOpa
HEOOXOIUMBIE JUIsl OLIEHKM 3HAaHUM, YMEHUMN, HAaBBIKOB U (WIN) KOMIIETEHIIUU
OMbITa JIEATENBHOCTH, XapaKTepU3YyIOUIMX CcHOPMUPOBAHHOCTD
KOMIETEHIIMH B IPOLIECCE OCBOEHUS TUCHHUIIIIMHBI

1. 3 cemecTp NJ-1 onx-1.

1. DOnextpomaruutHas HMHAYKUUsA. 3akoH Papajges U IpaBHIIO Hcnons3yer
Jlenna. Mexannsm Bo3HuKHOBeHMs DJC HHIyKIIUH. OCHOBHBIE 3aKOHBI
29. Teneparoper rapmonmueckoii DJIC u TpaHChOpPMATOPHI. | €CTECTBEHHOHAYYHBIX
NHAyKTUBHOCTH POBOJIHUKOB. DHEPIUs MarHUTHOTO MOJIS. JUCLUIUIAH JJIs

2. Tlepemennslii snexkTpudeckuii Tok. llemn mepeMeHHOro TOKa. peueHust

CTaHJApTHBIX 3a/1a4 B
COOTBETCTBHHU C

HEPEMEHHOT0 TOKA. HaNpaBJIEHHOCTHIO
3. DnextpomarautHoe nojue. O0oOuieHne 3akoHa Papanesd. 3akoH | TNpodeccuoHAIbHON
HOJHOTO TOKa. TOK CMeleHHs. OJIEeKTPOMAarHuTHbIE BOJIHBI. JeATeIbHOCTH
VpaBuenuss MakcBemia. Cucrema ypaBHeHHE MakcBemia B

muddepeHManbHON U UHTEerpadbHOM (opmax. Bekrop Ymona- N-1.0onk-s
ITorinTHHTra. /laBeHue cBeTa. VYyacTByeT B

4. Tapmonnueckuit ocumsuiaTop. CBOOOJIHBIE AJIEKTPOMArHUTHBIE | SKCIIEPUMEHTAIBHBIX
KoJieOaHus. 3aTyXarlre 1 BRIHYKICHHbIC KojieOanus. Pe3onanc. HCCTIEIOBAHUSIX

5. T'enepanus, mepenada M MNPHEM BJIEKTPOMArHUTHBIX BOJH. | AJIEKTPOOOOPYIOBAHUS
OTkpeITBII  KoONeOaTenbHbld  KOHTYp.  IlpuHuum — paboTbl U CPEJICTB
pamuoriepenaTyuka M paguonpuéMHHKA.  Momymanus | aBTOMATH3AINN

JETEKTUPOBAHUE DJJIEKTPOMAarHUTHBIX BOJIH. Paauonoxkaunusa u
TEJEBUICHUE.

6. llIkana 1eKTpOMarHUTHBIX BOJIH. Pa3nuuHble 1uana3oHbl 4aCTOT
AIIEKTPOMAarHUTHBIX BOJIH, WX XapaKTepHblE OCOOEHHOCTH U
TEXHUYECKUE CPEACTBA UX IOJIy4eHMs. Vcronb3oBaHue BUIUMBIX,
yIbTPa(pUOJIETOBBIX U APYTUX M3IY4YEHUH B PACTEHUEBOJCTBE U
JKUBOTHOBOJICTBE.
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7. DneMeHThl FeOMETPUYECKON ONTUKU. OCHOBBI F€OMETPUUECKOMN
ontuku. Popmynsl Openens. [IpuHIHUIT 0OPAaTUMOCTH CBETOBBIX
ny4eit. [Ipubopsl TEOMETPUUYECKOI ONITHKHY.

8.doromeTpus.

9. Dnementsl BotHOBOM onTuku. [Ipunnun ['tolirenca.

10. Mnatepdepennns cBera. KOrepeHTHOCTh M ONTHYECKUH XOJ
ay4yei. YcrmoBus MakcuMyMa U MUHHMyMa. HHTephepomeTpsl.
DneMeHTHI Tosnorpaduu.

11. [Hudpakuus  cera. Ilpunmun  Tiolirenca-®dpenedns.
Hudpakumonnas  pemérka.  Cnekrtporpadusa.  dudpaxmus
PEHTI€HOBCKHUX JIy4eil.

12. BzaumoselictBue usinydeHus ¢ BemectsoM. [lonsipusanus ceera
IIPU OTPAKEHUU U MPETOMIICHHH.

13. JIBoitHoe my4enpenomiienre. ONTUYECKH aKTUBHBIC BEIECTBA.
Caxapumertpsl. MIckycCTBEHHass aHU30TPOIHUS U €€ UCIIOIb30BAHUE.
HopmanbHas 1 aHoManbHas qucnepeus.

14. TemnoBoe wu3nyyeHue. AOCOMIOTHO 4YEPHOE TeNO. 3aKOHBI
Kupxroga, Credana-borpumana u Buna. Popmyna Ilmanka.
OnTuyeckas IMPOMETPUSL.

15. ®orosdpdexr. BuemHuid, BHYTpEHHM W BEHTUJIBHBINA
dotorddekr. VYpaBHeHue DOWHILITENHA. [Ipumenenue
dorormementoB.  Opdexkr  Komnrona.  JIFOMUHECIICHTHOE
u3iydeHue. buonromuHecueHuus.

16. ®oTtobuonornyeckue npoueccel. Porocunres. TepMoaHaAMHUKA
U MexaHu3M (potocunTesa. buosnepreruka.

17. DnemeHTbl KBAaHTOBOM MexaHUKU. KopmycKylsipHO-BOJIHOBOM
Jyalli3M. Hudpaxus JJIEKTPOHOB. CootHomeHus
Heonpenenénnocrei. Ypasuenue peaunrepa.

46. Atom Bomopoja. DHepreTuyeckue ypoBHU atoMma. [loTenuuman
BO30yxneHuss W wonuzanuu. Iloctynmarer bopa. Wznydyenue wu
HOTJIOIEeHNe SHepruu. Boaopoomo100HbIe HOHBI.

18. CrtpykTypa CIOXHBIX aTOMOB. DHEPreTUYECKHE YpPOBHHU B
cnoxHblx aromax. llpmnHnun Ilaymu. OnTudeckuwe CcHeKTpsl M
CHEKTPbl PEHTIEeHOBCKOro wu3nydeHus. Ilepuoaunueckas cucrema
anemenToB JI.M.Menpeneena.

19. ®usuka MoOJIeKyJl. OHEPreTHYECKHe YPOBHH MOJIEKYIIL.
O6MenHoe B3aumoJeiicTBue. MonekynspHble crekTpbl. [Tpuniun
paboThl KBAaHTOBBIX I'€HEPATOPOB. DJIEKTPOHHBIN MapaMarHUTHBIN
pE30HAHC.

20. TIlomumepst u xujgkue Kpuctamwibl. OCHOBHBIE  BHUIBI
KOJUIEKTUBHM3alMM  MoyeKyld. CTpoeHue TOIMMEPOB M HX
¢uznueckue cBoicTBa. THIBI XKUIKUX KpUCTAJUIOB. Jucren Ha
KUJKUX KpUCTAJIAX.

21.5Bnenne paaMoaKTUBHOCTU. BHIBI pagnMoakTHBHOIO pacraja.
3aKOH paJnoakTHBHOTO pacrana. CtaOuibHbIE U PaJlMOAKTUBHbIE
u3otornbl. COBpeMeHHbIE METO/IbI PATUOXUMUU U PATUOOMOJIOTHH.
[Tpo6nembl pagro3KOIOTHH.

22. CocraB aromHoro sapa. HM3oronbl. MeXaHWYeCKH U
MarHUTHBII MOMEHTHI s1iep. SAepHble CUIIBI U SHEPTUS CBA3M sApa.
SInepHbIli MAarHUTHBIN PE30HAHC U €T0 UCIIOJIb30BAHUE.

23. Snepuble peakuuu. MexaHu3m snaepHbIX peakuuil. Llennas
peakuus geneHus sAnaep. Vcmosib30BaHME ATOMHOM SHEPIrum.
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[Tpobnema ynpasisieMoi TepmosiiepHoi peakiuu. JHeprust ComHia
Y 3BE31. SlmepHas 3KoJIorus.

24. DnemenTtapHble dacTHIbl. Kiaccupukamus 3eMEHTapHBIX
yacTull. B3aumonpeBpaiaeMocTb 3J1€eMEHTApHbIX YyacTull. MeTo bl
YCKOPEHHUsI YacTHIl. AHTUYACTHIIBI U aHTUBEIIECTBO. BemiecTBo B
9KCTPEMAIbHBIX YCIIOBHSIX.

25. CoBpemenHas (usmka W arpouHxkeHepus. BemiectBo u more.
OOBeKTHI M IPOLIECCHl. DBOIIOLMOHHBIE IPOLIECCHI TPEOOpa30BaHMS
Mmarepun. BemiecTBeHHbIC, YHEPTETHUECKUE, IICKTPOMArHUTHBIE H
UHPOpPMALIMOHHBIE TpeoOpazoBaHust OMO00BEKTOB. Pa3ButHe
arpodu3ukn, OWoMexaHUKH, Ouodu3uku, OHOPHEPTETHKH,
O6ronH(pOpMaTHKN, OMOTEXHOJIOTUH U arpOMH)KEHEPUH.

3aounas popma 00yyeHUs

Ne OlLieHOYHbIE CPEJCTBA Kox u HaumenoBanue
TumnoBble KOHTPOJBHBIE 3adaHUsi W (WIM) HWHBIE MaTepUabI, WHJIUKaTopa
HEOOXOIUMBIC ISl OLIEHKH 3HAaHWUM, YMEHUW, HABBIKOB U (WJIH) KOMIIETEHIINHT
OMbITa JEATCIILHOCTH, XapaKTepH3YyMUX C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMI B IPOLECCE OCBOCHMS TUCLIUIUIMHBI

1. 3 cemecTp NJI-1 onk-1.

1. DOnektpomarHuTHass MHAYKIUSA. 3akoH Papanes U IpaBUIIO Ucnonszyer
Jlennia. Mexanusm Bo3HuKHOBeHMS DJ{C UHIYKIUH. OCHOBHBIE 3aKOHBI
29. Teneparopbl rapmonuuyeckoit DJIC u TpaHcPopMaTOphl. | €CTECTBEHHOHAYYHBIX
NHIyKTUBHOCTH MPOBOJAHUKOB. DHEPTHSI MATHUTHOTO TOJISI. JUCLUIUIUH IS

2. IlepeMeHHBIN AeKTpUuecKuid TOK. Llenmn mepeMeHHOro Toka. pelieHust

3akon OMa aiis neneil nepemeHHoro Toka. [loinHoe conporuBieHne
IIEPEMEHHOMY TOKYy. BekropHas nuarpamma. Pe3oHaHc B wLemsix
IIEPEMEHHOT0 TOKA.

3. DnekTpoMarautHoe nojie. O6o0menne 3akoHa Papanes. 3akoH
MOJIHOTO ToKa. TOK cMemeHusa. ODJIeKTPOMarHUTHHIE BOJIHBI.
VYpaBHenuss Makcsemta. Cucrema ypaBHEHMM Makcsenna B
mubdepeHManbHO U HMHTErpaibHOU (opmax. Bekrop Ymosa-
[ToitnTunra. JlaBnenue crera.

4. T'apmonnyeckuit ocumwysATop. CBOOOHBIE AIEKTPOMATHUTHBIE
KosieOaHus. 3aTyXarolye U BEIHYKEHHbIe Konebanus. Pe3oHaHc.
5. T'eHepanus, mnepenadya W NOPHUEM DIIEKTPOMATHUTHBIX BOJIH.
OTkpbITBIl  KONeOaTenbHBIH  KOHTYp.  IlpuHiunm — paGoTsl
paavonieperaTuyMka M paavonpuéMHMKa.  Moaymsauus U
JETEKTUPOBAHUE JJIEKTPOMAarHUTHBIX BONH. Panuonokanus u
TEJEeBHUICHUE.

6. llIkana aneKTpOMarHUTHBIX BOJIH. Pa3nuuHble 1uana3oHbl 4acTOT
AIIEKTPOMAarHUTHBIX BOJIH, HX XapaKTEepHbIE OCOOEHHOCTH U
TEXHUUYECKUE CPEJICTBA UX MOIydeHMs. Mcronb3oBaHUE BUINMBIX,
yIbTPapUOJIETOBBIX U APYTUX M3JIYYEHUH B PACTEHUEBOJCTBE U
YKUBOTHOBOJICTBE.

7. DneMeHTbl reoMeTpUYeCcKO OoNTUKHA. OCHOBBI FT€OMETPUUYECKON
ontuku. @opmynsl @penens. [Ipuniun oOpaTUMOCTH CBETOBBIX
ayqeil. [Ipubopsl reoMeTpUYECcKOil ONTHKH.

8.doromeTpusi.

9. DniemeHTH! BOTHOBOW onTUKH. [IpuHnun ['rolireHca.

CTaHJapTHHIX 33724 B
COOTBETCTBUHU C
HaIPaBJIECHHOCTHIO
npodeccnoHanbHOM
e TeTbHOCTH

W-1.omx-s
YyacTByeT B
AKCIIEPUMEHTATBHBIX
HCCIIEIOBAaHMSIX
AIEKTPOOOOPYIOBAHUS
U CPEJICTB
aBTOMATH3aIUN

41




10. Unrtepdepenmust cBera. KorepeHTHOCTh W ONTHYECKUH X0
ayded. YCIoBUS MakcMMyMa W MuUHUMyMa. HHTepdhepomeTpsl.
DeMeHTHI Tosiorpaduu.

11.  Jdudpakums  cBera. [lpuamun  T'roirenca-dpenens.
Hudpakumonnas  pemérka.  Cnekrtporpadusa.  dudpaxmus
PEHTTEHOBCKUX JTy4eil.

12. BzaumoselictBue usinydeHus ¢ BemectsoM. [lonsipusanus ceera
[P OTPAXKEHUH U MTPETIOMIICHHUU.

13. /IBoitHOe snyuenpenomieHne. ONTHYECKU aKTUBHBIE BELLIECTBA.
Caxapumetpsl. VickyccTBEHHasi aHU30TPONMS U €€ UCII0JIb30BaHUE.
HopmanbHast u anomanbHasi AUCTIEPCHSI.

14. TemnoBoe wuznyueHue. AOCOMIOTHO 4YEPHOE TeNO. 3aKOHBI
Kupxroda, Credana-bonpiivana u Buna. ®opmyna [lnanka.
OnTuueckast IMPOMETPUSL.

15. ®otosdpdexr. BuemHui, BHYTPEHHUH W BEHTUJIHHBINA
dororddekr. YpaBHeHHE DWHIITEHHA. [Ipumenenue
b oTORIIEMEHTOB. Opdexr  Komnrona.  JlroMuHECIIEHTHOE
n3Jy4yeHue. buonomMuHecueHuus.

16. ®oTtobuonornyeckue npoueccel. Porocunres. TepMoarHAMHKA
U MexaHm3M (poTocuHTe3a. buosHepreruka.

17. DnemeHTBl KBaHTOBOM MeXaHMKU. KopmycKyJsspHO-BOJIHOBOM
JlyaJu3M. Hudpaxus 3JIEKTPOHOB. CooTHotieHus
Heonpenenénuocren. Ypasnenue lpeaunrepa.

46. Atom Bozopoaa. DHepreTuueckue ypoBHu aroma. [loreHmuan
Bo30yxkaenuss u wuoHuzanuu. lloctynmatel bopa. Wsnyuenue u
NOTJIOUIEHHE SHEPruu. Bonoponono100HbIE HOHBI.

18. CrpykTypa CIOXHBIX aTOMOB. ODHEPreTUYECKUE YpPOBHU B
cnoxHblx aromax. llpunnun Ilaynmu. OnTuueckue CHEKTpbl U
CHEKTPBl PEHTIeHOBCKOro wu3nydeHus. [lepuoamueckas cucrema
anemenToB JI.M1.Menjeneena.

19. ®usuka MoneKkysa. OHEPreTUYECKHE YPOBHU  MOJIEKYII.
O6menHoe B3auMoaelcTBre. MosekyispHble ceKTpbl. [IpuHiun
paboThl KBAaHTOBBIX I'€HEPATOPOB. DJIEKTPOHHBIM NapaMarHUTHBIH
pe30HaHC.

20. Ilomumepsl u xujakue Kpuctamibl. OCHOBHbIE BUIBI
KOJUIEKTUBM3AMK  MojieKyld. CTpoeHue MOoJIMMEpOB M HX
¢u3nueckue cBoiictBa. THMbBI KUIKUX KpUCTaIoB. Jlucrien Ha
KUJKUX KpUCTAIIaX.

21.5lBneHne paaMOAaKTUBHOCTH. BHIBl pagnoakTUBHOIO pacraja.
3akoH pamuoakTUBHOrO pacrnaga. CtaOwibHBIE U PaTUOAKTUBHBIC
n3otonbl. COBpeMEHHbIE METO/Ibl PAJUOXUMUN U PagHMOOHOJIOTHH.
[TpoGneMbl paauod’KOIOTHH.

22. CocraB aromHoro sapa. MW3orombl. MexaHudyeckui u
MarHUTHBII MOMEHTHI sifiep. SIepHble CUIIBI U SHEPTUS CBA3H sjipa.
S nepHbIi MarHUTHBIN PE30HAHC U €T0 UCITOJIb30BaHUE.

23. Snepubie peakuuu. MexaHusMm simepHbIX peakuuid. LlenmHas
peakuus geneHus sanep. lcnonb3oBaHHME ATOMHOM  DHEPIMM.
[Tpo6iema ynpasnsieMoil TepMosiiepHoit peakuuu. Dueprust ConHua
U 3BE31. SepHas HKOJIOrusl.

24. DnemenTtapHble yacTulbl. Kiaccuduxamuss sieMeHTapHBIX
yacTull. BzaumonpeBpamaeMocTb 3J€MEHTAPHBIX YacTHLl. MeTo1bl

42




YCKOpPEHUSI YacTUIl. AHTUYACTUIIBI U aHTHUBEIIECTBO. BemecTBo B
IKCTPEMAITBHBIX YCIIOBHSIX.

25. CoBpemenHas (usmka W arpouHkeHepus. BemiectBo u more.
OOBEKTHI ¥ TIPOIIECCHI. DBOIOIIMOHHBIE TIPOIIECCHI IPEOOPA3OBAHMS
MaTepuu. BelecTBeHHbIC, SHEPreTHYECKHE, dJICKTPOMATHUTHBIE U
nH(popManMoHHbIE TpeoOpa3oBaHusi OHMOOOBEKTOB. PaszpuTme
arpopu3uku, OHMOMEXaHWKH, OWOPU3UKH, OMOIHEPreTUKH,
O6monHGOPMATHKH, OMOTEXHOJIOTHH U arPOUHKCHEPHUH.

IIkama u KPpUTCpHUH OUCHHUBaHWA OTBETA 06yqa}omeroc>1 IpEaACTaBJICHEI B Ta6J'II/II_IC.

Hkana Kpurepun oneHuBanusi

OLieHKa «3a4TeHO» 3HaHWE  MPOTPaMMHOrO0  MaTepuana, YCBOEGHHE  OCHOBHOM U
JOTIONIHUTEIBHON ~ JIUTEpaTyphl,  PEKOMEHIOBAHHOM  Mporpammon
JTUCHUIUIMHBI, TIPAaBUJILHOE pPEIICHUE MHXXEHEPHOW 3a/lauu (JI0MyCKaeTcs
HaJIMYMEe MAaJO3HAUUTEIbHBIX OIIMOOK WM HEAOCTATOYHO IIOJHOE
PacKpeITHE COAEPIKAHKUE BOIIPOCA WU ITOTPEMIHOCTE HENIPUHIIUIINAIBHOTO
XapakTepa B OTBETE Ha BOIPOCHI).

OrneHka «He 3a4T€HO» | mpoOeibl B 3HAHMAX  OCHOBHOTO  IMPOrPAaMMHOTO  MaTepuaa,
MPUHIMITHATBHBIC OIIMOKHU MPU OTBETE HA BOMPOCHI.

4.2.2. Dk3aMeH

Ok3aMeH sBnseTcs (GOpMOIl OLEHKM KadecTBa OCBOCHMS OO0YYaroIUMCS OCHOBHOM
npodeccHoHaIbHOM 00pa30BaTENPHOM NMPOrpaMMBbl MO pasaenaM auciuiumHbl. [lo pesympTaram
9K3aMeHa 00y4aroIIeMyCsl BBICTABISETCS OLIEHKA «OTIMYHOY, «XOPOILIO», «YAOBIETBOPUTEIBHO» WU
«CHECYHOOBJICTBOPUTCIBLHO.

OK3aMeH 10 JUCLMILIMHE IMPOBOJUTCS B COOTBETCTBHM C PACIUCAHUEM IPOMEKYTOUHOU
aTTeCTallii, B KOTOPOM YKaA3bIBACTCA BPEMs €TI0 IMMPOBCACHUA, HOMEP ayaAUTOPUHU, MCCTO IIPOBCACHUSA
KOHCYJIbTAllMH. Y TBEPXKACHHOE paclucaHue pa3MelaeTcs Ha MH(QOPMAIIMOHHBIX CTEHAX, a TaKkKe Ha
oUIMaTBEHOM caiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHUM JUIsI MPOMEXKYTOYHOM aTTeCTAlMM OOYYaroLIMXCS YCTAHABJIHMBACTCS
paboueil mporpaMMoi TUCHUIIIMHBI U IOBOJUTCS /10 CBEICHUS 00Yy4alOIIMXCs B HaUauIe ceMecTpa.

OK3aMeHbl IPUHUMAIOTCS, KaK MpaBuilo, Jiekropamu. C pazpelieHus 3aBeyroliero kagenapoi Ha
9K3aMEHE MOXET MPUCYTCTBOBAThH IpernojaBaTesib Kadeapbl, MPUBICUYEHHBIN 171 MOMOIIM B IpUEME
9K3aMeHa. B ciydae OTCyTCTBHS BEAYLIETO MPENOAABATENs 3K3aMEH NMPUHUMAETCS MPENOJaBaTENIEM,
Ha3HA4YEHHBIM PACIOPSKEHUEM 3aBEAYIOUIEro Kadeapoil.

[TpucyrcTBHEe Ha 53K3aMeHe mpernojaBaTenel ¢ apyrux kageap 0e3 COOTBETCTBYIOLIETO
pacropsKeHUsl pEKTOpa, MPOPEKTOPA 10 y4eOHOM, BOCIIUTATENbHON paboTe U MOJIOIC)KHOM MOIUTHKE
WK 3aMecTuTens aupextopa MHcTuTyTa o yueOHoii pabote He JoIycKaercs.

JUis mpoBeleHMs dK3aMeHa BENyLIUil MpernoAaBaTellb HaKaHyHE IOJy4aeT B CEKpeTapuare
JUPEKTOpaTa 3a4eTHO-IK3aMEHALMOHHYIO BEIOMOCTb, KOTOpas BO3BPALLAETCS B CEKpeTapHuar Iocie
OKOHYAHUS MEPONPUATHUS B J€Hb POBEIECHUS HK3aMEHA WIH YTPOM CIEAYIOLIETo JHS.

DK3aMeHbl MPOBOJATCS IO OWwieTaM B YCTHOM WJIM NHCbMEHHOM BHJE, JUOO B BHUJE
TECTUPOBAHUA. :‘)KBaMeHaHI/IOHHLIe OMIIETHI COCTABIISIIOTCS I10 yCTaHOBHeHHOfI (bopMe B COOTBETCTBUH
C YTBEpXKIEHHBIMH Kadenpoil 5K3aMEHALMOHHBIMU BONPOCAMH M YTBEPXKIAIOTCS 3aBEIYIOIIUM
kadenpoii exxeronHo. B Ounere conepxxurcs 2 TeopeTudeckux Borpoca u 1 3agada

DK3aMeHaTOpy NpEeAOCTaBIIETCsS MPaBO 337aBaTh BOMPOCHI CBEpX OWiera, a TakkKe MOMHMO
TCOPETUYCCKUX BOIPOCOB OaBaThb AJid PCIICHHUA 3aJadd W IPUMCEPBI, HC BBIXOAAINIUC 3a PAMKH
IIPOMJEHHOI0 MaTepraa 1o U3y4aeMou JUCLUILINHE.
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3HaHUs, YMEHHSI M HABBIKM OOYYAIOIIMXCS ONPENENAIOTCA OLEHKAMU «OTJIIMYHO», «XOPOLIO»,
«YZIOBJIETBOPUTEIILHO», «HEYIOBIETBOPUTEIBLHO» M BBICTABISAIOTCS B 3a4€THO-3K3aMEHAIMOHHYIO
BEZOMOCTh 00Y4aOLIErocs B IEHb HK3aMeHa.

[Ipy mpoBeneHMHM YCTHOTO OJK3aMEHa B ayJUTOPUM HE JOJDKHO HaXoIuThes Oonee 6
o0yyJaroIuxcst Ha OJIHOrO IPEernoiaBaTels.

[Ipy mpoBeneHHM YCTHOTO SK3aMeHa OOydarolMiics BBHIOMpAeT 3K3aMEHALMOHHBIA OWIET B
cllyyailHOM MOpsJIKe, 3aTeM Ha3blBaeT (paMuinio, UMsi, OTYECTBO U HOMEP SK3aMEHAI[MIOHHOIO OuIeTa.

Bo Bpemsi sk3ameHa oOydaromuecs MOTYT IOJIb30BAaThbCS C pPa3pelICHUss HK3aMeHaTopa
IPOrpaMMOIl JTMCLMILIMHBI, CIPABOYHOM M HOPMATHBHOM JUTEpaTypoil, ApyrumMu IMOCOOMSIMU U
TEXHUYECKUMHU CPEICTBAMHU.

Bpems noaroToBku oTBeTa IpH CAAYE FK3aMEHa B YCTHOM (hopMe JOIDKHO COCTaBIIATh HE MEHee
40 MuHYT (10 KeJaHUI0 00yYalOIIErocsi OTBET MOKET OBITh JOCPOUYHBIM). BpeMmst orBeta — He Oonee 15
MUHYT.

OOyyaromuiicst, UCTIBITHIBAIOIINI 3aTPYAHEHUS NIPU MMOATOTOBKE K OTBETY 11O BEIOpAaHHOMY UM
Ousnery, UMeeT MpaBO HAa BbIOOP BTOPOro OWJIETa C COOTBETCTBYIOLIMM IpPOAJCHHEM BPEMEHHM Ha
noAroToBky. [Ipy OKOHYATEIHHOM OIICHMBAHWM OTBETAa OIICHKA CHIDKACTCS HAa oAMH Oaul. Bwigaua
TpeTbero Ouiera He pa3peraeTcs.

Ecnu o0yuaromuiicst SBUIICS Ha 9K3aMEH, H, B35B OMIIET, 0TKA3aJICs OT IPOXOKACHHUS aTTeCTAI[IH
B CBA3M C  HEMNOATOTOBJIEHHOCTBIO, TO B  BEAOMOCTM €My  BBICTaBJISETCS  OLEHKA
«HEY/I0BJIETBOPUTEIILHO.

Hapymienre AMCHUIUIMHBI, CHUCBIBAaHHME, HCIIOJIb30BAaHHE OOYYarOIMMUCS Hepa3pelleHHbIX
MEYaTHBIX M PYKOIMCHBIX MAaTepHajoB, MOOWIBHBIX Tele()hOHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMIIbIOTEPOB, HOYTOYKOB U JJPYTUX BUI0B JMUYHOW KOMMYHHUKALIMOHHOM M KOMIIbIOTEPHOIN TEXHUKHU BO
BpeMsl aTTECTAllMOHHBIX MWCIBITAHUM 3ampemieHo. B ciydae HapymieHus 3Toro TpeOoBaHUs
Iperno/iaBaTesb 00s3aH yaanuTh 00y4yaroIlerocs 3 ayJuTOPUHU U IPOCTaBUTh €MY B B€IOMOCTH OLIEHKY
«HEY/I0BJIETBOPUTEIILHO.

BeicTaBieHne OLEHOK, IOJYY4EHHBIX IIpU IOJBEJACHUU pPE3yJbTaTOB IMPOMEKYTOUHOM
aTTecTallid, B 3aYETHO-DK3aMEHAIMOHHYIO BEJAOMOCTb IIPOBOAMUTCA B IPUCYTCTBUU CaMOTO
obyuaromierocs. IlpenonaBaTenu HecyT NEpCOHANbHYIO OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTb M
TOYHOCTb BHECEHHUSI 3aIIUCEH O pe3ysibTaTax IPOMEKYTOUYHON aTTECTAllMK B 3a4€THO-IK3aMEHALIMOHHYIO
BEJIOMOCTb.

HesiBka Ha »K3aMeH oOTMeYaeTcss B 3au€THO-3K3aMEHAI[MOHHOM BEIOMOCTH CIIOBAaMHU «HE
SIBUJICSI.

Jlns oOyuaromuxcsi, KOTOpbIe HE CMOTJIM CAATh AK3aMEH B YCTAHOBIIEHHBIE CPOKH, Y HUBEPCUTET
YCTaHABIIMBAET MEPHUOJ] JTUKBUIALUH 33J0JDKEHHOCTH. B 3TOT nepuoj npenogasaTeny, IpUHUMABLINE
9K3aMEeH, JOJDKHbI YCTAaHOBUTH HE MEHee 2-X JHeH, Korjga OHM OyayT MpPUHUMATh 3aJ0JKEHHOCTH.
WNudopmanus o TMKBUAALMH 33J0JDKEHHOCTH OTMEYAETCsl B 3K3aMEHALlMOHHOM JIMCTE.

OOyyarommmcsi, MOKa3aBIIMM OTJIMYHbIE M XOpOILIKE 3HAHHSA B TEYEHHE CEMEeCTpa B XOJe
MOCTOSIHHOTO TEKYIIIETO KOHTPOJISL YCIIEBAEMOCTH, MOKET OBITh IIPOCTABJICHA SK3aMEHAI[MOHHAs! OLIEHKa
JIOCPOYHO, T.€. 0€3 cnauu sk3aMeHa. OLeHKa BHICTABISIETCS B AK3aMEHALMOHHBIN JIMCT WM B 3a4€THO-
9K3aMEHALIMOHHYIO BEJOMOCTb.

WHBanuapl ¥ JULa C OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3710POBbsSI MOTYT CaBaTh 3K3aMEHBI B
MEXCECCHOHHBIN MEePHOJ] B CPOKH, YCTAHOBJICHHBIE HHANBUYAIbHBIM YU€OHBIM IJIaHOM. MIHBaIM bl U
JUIAa ¢ OTPaHMYEHHBIMU BO3MOXKHOCTSIMHU 3710POBbsI, UMEIOILINE HApYIIEHUS] OMOPHO-IBUTaTEIIbHOTO
anmapara, [JOIYCKalOTCs Ha aTTeCTAlMOHHBIE MWCIBITAHUS B CONPOBOKIEHUM ACCHUCTEHTOB-
COIIPOBOXIAIOIINX.

[Tponienypa mpoBefeHUsS NPOMEXKYTOUHOW AaTTEeCTallMd JJsl OCOOBIX CIIydaeB M3JI0KEHa B
«[TonoxeHnu o TEKyIIeM KOHTPOJE YCIIEBAEMOCTH M MPOMEXYTOUHOM aTTecTaluu 00ydaroluxcs 1o
OIIOII 6akanaBpuara, cneruanurera 1 Maructpatyps» @I'bOY BO IOxuo-Ypansckuii 'AY.

Ounasn gopma o0yueHus
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OneHoYHbIE CPECTBA

Koxa u HaumenoBanme

TunoBele KOHTPOJIbHBIE 3aJaHUsI U (UJIM) UHBIE MaTEpUAIIbI, MHIUKATOpa
HeoOXOUMBbIE 1JIs OLICHKH 3HAHUM, YMEHUI, HABBIKOB U (WJIN) KOMIIETCHIIUU
OIIbITA JAEATEIbHOCTHU, XapaKTEPU3YIOIIUX CPOPMUPOBAHHOCTh
KOMIIETEHIIMM B IPOLIECCE OCBOCHUS AUCLUIIIMHBI
1 2 cemecTp NJ-1 onx-1.
1. Ponbp ¢u3uku B pa3BUTUM TEXHUKU W arpONPOMBIIUIEHHOTO Hcnons3yer
IIPOU3BOJICTBA. OCHOBHBIE 3aKOHBI
2. KunemaTtuka MarepuanbHOW TOYKM. KOOpAMHATHBIM METOJ | €CTECTBEHHOHAYYHBIX
onMcaHus ABWKEHHH. KuHemarnueckoe ypaBHEHHME ABM)KCHHS U JUCLUIUIAH JJIs
OIpeesieMBbIE 10 HEMY KMHEMAaTUYECKUE XAPAKTEPUCTHUKHU. peuieHus

3. BekrtopHbplii cnoco0 ommcaHWs ~ JABWKEHHH.  BekTopsl
MepEeMENICHHS, CKOPOCTH, YCKOPEHUs. YTJIOBbIE XapaKTEPUCTUKU
JBUKEHHS 110 OKPY>KHOCTH.

4. DnemeHTBl  penATUBUCTCKOM  MexaHuku.  [locTynarsl
CHelMalbHOM  TEOpuM  OTHOCUTENbHOCTH. IIpeoOpazoBaHus
Jlopenna. Crnoxkenue ckopocted. OTHOCUTENBHOCTDh  JIJIMHBI

OTPE3KOB U JUIMTEIIbHOCTU BPEMEHHBIX UHTEPBAJIOB.
5. JluHaMHKa MaTepUAIbHOM TOYKH M MOCTYNATEIbHOIO JBUKCHUS
TBEpaoro tena. Ilpunuun orHocurenbHOCTH. 3akoHBl HbroTOHA.
Bunaer cuin.

6. lunaMuka BpamiateabHOro ABMXKEHUs. MoMmeHT cuiibl. MOMEHT
MHEpLUHU. 3aKOHBI COXPAaHEHUS UMITYJIbCAa U MOMEHTA UMITYJIbCA.

7. NHepuuanbHble U HEUMHEpLHUAIbHbIE CUCTEMbl OTCY€Ta. CHIbl
WHEPIUHU TP PA3JIMYHBIX BUIAX JABUKCHUSI.

8. Pabota, momHOCTH W SHeprusa. Mexanudeckas paboTa u
MOIIIHOCTh IIPU IOCTYIATEJIbHOM M BpPALATEIIbHOM JBUKECHMSIX.
Kunernueckast sHeprus U TeopemMa 0 KHHETUYECKON 3HEpruu.

9. KoHcepBaTtuBHblE CHIIBI M TOTEHLMaNbHas 3Heprus. [Ipumepsl
MOTEHIUAIBHBIX NOJIEH. 3aKOH COXPAaHEHUs! YHEPTUU B MEXAHUKE.
10. Mexanuueckue kosebanus. KuHemaTtvka TrapMOHHMYECKHX
kosiebanuil. CriojkeHue KonebaHui. AKyCTHUECKUE PE30HATOPBI.
11. Jlnnamuka rapMoHuueckux kojeOanuil. Juddepenmnunanbaoe
ypaBHeHHE KojeOaHUi. 3aTyXarolie U BbIHYKACHHbIE KOJIeOaHMsl.
Mexanunyeckuil pe3oHaHC. MasiTHUKH.

12. Mexanuueckue BoiHBL. BoiHOBOe ypaBHeHue. Buabl BoiH.
WUnrtepdepennus, audpakuus u aucrepcuss BojdH. BomHbl u
uHpOopMaIus.

13. OcHOBHbBIE TMOJOXKEHUS MOJIEKYISIPHO-KUHETHUYECKONH TEOPHUHU.
WNneansHpiii ra3. OcHoBHoe ypaBHenne MKT wu ypaBHeHue
COCTOSIHUS U/1€aJIbHOTO rasa.

14. ArperatHbie cOCTOSHUS U (Pa30BbIC MEPEXOabl. PeanbHble Ta3bl.
Cxmxenne ra3oB. OcoOEHHOCTH KUIKOTO cocTosiHusg. CTpoeHue
KpucTayyioB. [ledekTsl KpucTaummyeckoro ctpoeHus. IIpounocts u
IUIACTUYHOCTb.

15. SBnenust mnepenoca. Juddys3us, TEmIONPOBOJHOCTE U
BHYTpEHHEE TpeHHE. MOJeKyIIpHO-KMHETUUECKAS TEOPHSI ABJICHUI
nepeHoca.

16. OcHOBBI TEpMOAMHAMUKH. BHYTpEHHsISI 3HEpPIrHUs M IEPBOE
Hayajo TepMoauHamMHKu. Pabota M TEIIOEMKOCTh Taza MpH
pa3IMYHBIX IIpoleccax.

CTaHJapTHBIX 337134 B
COOTBETCTBUH C
HAINpaBJICHHOCTHIO
podeccCHoHATBLHOM
AEATeILHOCTH

WJ-1 onk-s
VYyacTByeT B
HKCIEPUMEHTATbHbIX
UCCIIEIOBaHUX
3JIEKTPOOOOPYI0BaHUS
U CPE/ICTB
aBTOMaTHU3aluu
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17. Bropoil 3akoH TepMOAMHAMUKH. TeruioBble JBUTATENN U
xojmomuiabHbie  MammHbl.  KIIJZ[  TemmoBeIX  aBurareneiin  u
CTATUCTUYECKUM CMBICII BTOPOT0 3aKOHA TepMOoAuHAMUKU. [lonsTre
SHTpornuu.  Tperuil  3aKOH  TEPMOJAMHAMHUKH.  DIJIEMEHTBI
OMO3HEPreTHKY.

18. DIIEKTPUUYECKUI 3apsi. BsaumonerlictBue 3apsI0B.
OnekrpocraTuueckoe 1none. Bekrop Hampspk€HHocTH. Pacuér
3IEKTPOCTATUUECKUX MOJCH.

19. Tlorenmman »dnekTpocTatuyeckoro mois. PabGora 1o
NEPEMELICHUIO 3apsJI0B B AJIEKTpocTaTuuecKoM rnouie. [lorennuman u
IpaJueHT MOTeHIMaNa. DKBUIIOTEHIIMAIbHBIE TOBEPXHOCTH.

20. BewectBo B 31exTpuueckoM mosie. [losspHble U HENOIspHbIE
Moekynbl. [lonspusanus nuanekTpukoB. Bekrop cMerenus.

21. TIpOBOAHMKH B BJIEKTPOCTATUYECKOM IIOJE. DIEKTPOEMKOCTh
npoBoAHUKOB. KoHeHcaTopsl.

22.  llocrossHHBIA  3nekTpuyeckud  Tok.  3akoH  Owma.
Onektponasuxkymias cuna. IlpaBuna Kupxrodba wu  pacyérsr
ANEKTPUYECKUX LIETICH.

23. Knaccuueckasi TeOpHusl 3JIEKTPOIPOBOJHOCTU. BwIBoA 3akoHa
Owma. IIpupona cBepXIpoOBOIUMOCTH.

24. Hocurenu TOKa B pa3jMYHbIX MPOBOJHUKAX. DIEMEHTHI TEOPUU
anekTponpoBoaHocTU. IlomynpoBoguuku. [lomynmpoBOIHUKOBBIE
npubopbl. DnemMeHThl (u3n4eckor d3IeKTpOHUKU. KoOHTaKTHbBIE
SIBJICHHS B METAJIaX U MOJTYIPOBOIHUKAX.

25. MarnuTtHoe mosie. BzaumopeicTBHe SIEKTPUUYECKUX TOKOB.
Pacuérel maruutHbIX TIONEH. 3akoH buo-CaBapa-Jlamaca.

26. MaruutHele  cBoiicTBa  BemiectBa. Jlua-, mapa- u
dbeppomarnetuku. Jlomensl. Depputhl.  DIEKTPOMArHUTHBIC
CenapaTopsl B arpOUHKEHEPHUH.

27. JleiicTBME MAarHUTHOIO TMTOJS HA OAJIEKTPUYECKHH TOK U
JIBIKYIIMECS 3apsbkeHHble uactunbl. Cuna Ammepa U cuia
Jlopenna. Dddext Xosna. DIeKTPOIBUTATENH.

3aouHas popma o0yueHus

onucaHus JBUkeHHH. KuHemarndyeckoe ypaBHEHHE IBUKEHHS U
olpezessieMble [0 HEMY KHHEMaTHYECKHE XapaKTEPUCTHKHU.

3. BextopHblli cnoco®d onucaHus  JABMKEHUH.  BekTopbl
MIEPEMEILEHUS], CKOPOCTH, YCKOPEHUS. YTJOBBIE XapaKTEPUCTHKHU
JBUKEHUS 110 OKPY>KHOCTH.

4. DneMeHThI peNATUBUCTCKON MexaHUKu. [locTynarel cnenuaibHoOi
Teopun oTHOocuTenbHOCTH. [IpeobpazoBanust Jlopenna. CroxeHune

Ne OneHouHble CpeaCcTBa Kon v HanmeHoBaHMe
1 TunoBble KOHTPOJIbHBIE 3a/1aHUS U (UJIM) UHBIE MaTEPUAIbL, WHJUKATOpa
HE00XO0/IMMBbIE /7S OLICHKH 3HaHUH, YMEHUH, HaBBIKOB U (WJIH) KOMIIETEHIINH
OTIbITA JI€ATEIbHOCTH, XapaKTEPU3YIOUINX C(HOPMHUPOBAHHOCTh
KOMIIETEHIIMH B TPOLIECCE OCBOEHMSI TUCIUIIIMHBI
1 2 cemecTp N-1 onk-1.
1. Ponb ¢u3uku B pa3BUTUM TEXHUKH M arporpoMbIIUIeHHOro | Mcrmonb3yeT OCHOBHBIE
MIPOU3BOJICTBA. 3aKOHBI
2. Kunemaruka MaTtepuaibHOW TOYKH. KoOpIuMHATHBIH METOJ | €CTECTBEHHOHAYUYHBIX

OUCHUILINH OJI
pElIeHUs CTaHAAPTHBIX
3a1a4 B COOTBETCTBUU
C HAMPaBJIECHHOCTHIO
po¢eCCHOHATBHON
JeSITeTbHOCTH
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cKopocTel. OTHOCUTENBHOCTh AJMHBI OTPE3KOB M JUIUTEIBHOCTH
BPEMEHHBIX UHTEPBAJIOB.

5. JIluHamMuKa MaTepuagbHOW TOYKH U MOCTYIMATENBHOTO JBHKEHUS
TBEpaoro tena. IlpuHuun orHOocuTenbHOCTU. 3akoHbl HbroTOHA.
Buner cui.

6. JIlnHamuka BpamaTenbHOro ABMXKEHUSA. MOMEHT cuibl. MOMEHT
MHEpLUUU. 3aKOHBI COXPAaHEHUS UMITYJIbCa U MOMEHTA HUMITYJIbCA.

7. VHepunanbHble M HEWHEpPUUAIbHbIE CHUCTEMbI OTCUETA. CHIIbI
WHEPLMHU [IPU Pa3IUYHbIX BUJAX JBUKCHMUS.

8. Pabora, mommHocTe M dHeprus. MexaHuueckas pabora u
MOIIHOCTh IpU MOCTYNATEIbHOM M BpPAILATEIbHOM JIBUXCHUSX.
Kunernueckast sHeprust 1 TeopemMa 0 KHHETUYECKON YHEPTUN.

9. KoHcepBaTuBHBIE CWIBI U NOTEHIMaNbHAs 3Heprus. [Ipumepsl
MOTEHLMAJIbHBIX M0JIEH. 3aKOH COXPaHEHUs SHEPTUU B MEXAHUKE.
10. Mexannyeckue kKosiebanus. KuHemaTHka TapMOHHYECKUX
kosnebanuii. CnoxeHne kojaebaHnidi. AKyCTUYECKHE PE30HATOPHI.

11. Jlunamuka rapmoHudeckux koneOanwii. luddepenunansHoe
ypaBHEHHE KOJIeOaHUH. 3aTyXaronre U BEIHYKICHHBIE KOJIeOaHMs.
MexaHn4eckui pe3oHaHCc. MasiTHUKH.

12. Mexanudeckue BOJIHBL. BoiiHOBOe ypaBHeHue. Buabl BOJH.
WNntepdepennus, mudpakuus U AUcliepcHs BOJH. BomHbl u
nHpOpMAaIHSL.

13. OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPHH.
Uneanpupiii Tta3. OcnoBHoe ypaBHenne MKT wu ypaBHeHue
COCTOSIHMSI MJICAJIbHOT'O ra3a.

14. Arperatable cOCTOSHUS U (ha30BbIE MEpexo/bl. PeabHbIe ra3sl.
Cxumxenne ra3oB. OcoOEHHOCTH KUIKOTO cocTosiHusA. CTpoeHue
KpuctamioB. JledekTsl KpucTaminaeckoro crpoenus. [IpouHocTs u
IJIACTUYHOCTb.

15. SBnenuss mnepenoca. [Juddys3us, TEIONPOBOAHOCTh U
BHYTpEHHee TpeHne. MoneKyIIpHO-KMHETUYECKAs! TEOPUs SABJICHUN
nepeHoca.

16. OcHOBBI TepMOIMHAMUKH. BHYTpeHHsI1 SHEprusi U IEpBOE
Hayajmo TepMoauHaMuku. Pabota u TemnoéMKocTh rasza MpHu
Pa3IMYHBIX IIPOLECCAX.

17. Bropoi 3aKOH TEepMOJWHAMUKHU. TerioBble ABUTATENN U
xonoawnbHble  MamuHbl.  KIIJI  TemmoBblx — nBurareneii  u
CTaTHUCTUYECKUH CMBICI BTOPOI'O 3aKOHA TepMOANHAMUKU. [loHsATHE
SHTponuu.  Tpernii  3aKOH  TEPMOJMHAMHUKH.  DJIEMEHTHI
OMOPHEPTETUKHU.

18.  DOnextpuueckuili  3apan.  BsaumopneiictBue — 3apsuos.
OnekTpocTaTuueckoe 1mosne. Bekrop HanpsokéHHocTu. Pacuér
NMEKTPOCTAaTUUECKUX TMoyiel. [loTeHmMan 3JIeKTpPOCTaTHYECKOTO
nosig. Pabota mo mepeMeneHnio 3apsaoB B AJIEKTPOCTATUYECKOM
nosie. IloreHnman U rpagueHT moreHuuana. JKBUIOTEHIUAIbHbBIE
MTOBEPXHOCTH.

19. BemectBo B anekTpuyeckoM moiie. [lonsipHble U HENONSIpHbIE
Mounekynbl. [lonmspuzanus nuanekTpukoB. Bektop cmemeHus.
IIpoBOOHMKM B D2JIEKTPOCTATHUECKOM TMOJE. IEKTPOEMKOCTh
pOoBOTHUKOB. KOHEHCATOPBI.

W/I-1.0mk-5
VYyactByeT B
SKCIICPUMCHTAJIbHBIX
UCCIICIOBAaHHSX
ANIEKTPOOOOPYIOBAHUS
U CPEJIICTB
aBTOMaTHu3alunuu
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20.  TlocToAHHBI  dneKTpuuecKud  TOoK.  3akoH  Owma.
OnektpoaBuxkymas cwia. [lpaBuma Kupxropa wu  pacuérsl
3JIEKTPUYECKUX LIETEN.

21. Knaccuueckass Teopusi 3J€KTPONPOBOJHOCTH. BbIBOA 3akoHa
Owma. [Ipupozaa cBepXIpOBOJIUMOCTH.

22. Hocurenu ToKa B pa3jInYHbIX NPOBOJHUKAX. DIIEMEHTHI TEOPUHU
anektponpoBoaHoctu. I[lomynpoBoguuku. [lonynpoBoaHHKOBEIE
npuOopbl. DneMeHThl (QU3n4ecKord ANIEeKTPOHUKH. KOHTaKTHbIE
SIBJICHUS] B METaJIaX U MOJYIPOBOJHUKAX.

23. MaruutHoe mnoje. B3aumopeiicTBHE 53JIEKTPUUECKUX TOKOB.
Pacuétel MmaruuTHbIX noJieid. 3akoH buo-Caapa-Jlamiaca.

24. MarauTtHele  cBolicTBa  BemlecTBa. Jlua-, mapa- U
dbeppomarnetuku.  JlomeHbl.  DeppuUThl.  DIEKTPOMArHUTHBIC
cenapaTropsl B arpOMHXCHEPUH.

24. ]JleiicTBM€ MArHUTHOTO TIOJSl HA DJJIEKTPUUYECKUA TOK U
NBIDKYIIMECS 3apsbkeHHble vacTuibl. Cuna Awmepa U cuia
Jlopenna. D¢ dext Xomna. DIEKTPOIBUTATEIH.

[Ikana 1 KpUTEpUH OLIEHUBAHHS OTBETA OOYUAIOIIETOCs MPEACTABICHBI B Ta0muie. 3aaaqa ais
sk3amena 6epercs u3 matepuaion .3 GOC PITJ] (Nel - Ned.)

Hlkana Kpurepun oneHuBanusi

BCECTOPOHHEE, CUCTEMATHMUECKOE M TIJIyOOKOE 3HAaHHE IPOrpPaMMHOIO
Ouenka 5 Marepuana, YCBOEHHE OCHOBHOM M JIONOJHUTEIBHOM JIUTEpPaATypHI,
(oTIMYHO) PEKOMEHIOBAaHHON MPOrpaMMON JUCIUIUIMHBL, TPABUIBHOE PEIICHUE

3aJlauH.

[IOJIHOE 3HaHWE TMPOrpaMMHOIO MaTepuaja, YCBOGHHME OCHOBHOM
Ouenka 4 JUTEpaTyphl, PEKOMEHI0BaHHOM B porpamme, HaJIU4Yue
(xopor10) MaJjO3HAYUTENBHBIX OIMMOOK B PEHICHUH 3aJadyH, WJIA HEJO0CTaTOYHO

MOJIHOE PACKPBITUE COZIEpkKaHKE BOIIPOCa.
3HaHHE OCHOBHOT'O MPOTPaMMHOTO MaTepHalia B MUHUMAJIbHOM 00beMe,
MOTPEUTHOCTH HENPUHIMIIUAIBHOTO XapaKTepa B OTBETE HA K3AMEHE U B
pEeIICHUH 3a1a4H.

Orenka 3
(YAOBIETBOPHUTENBHO)

Onenka 2 npobenasl B 3HAaHMAX  OCHOBHOTO  IPOrpaMMHOTO  MarepHaia,
(HEeyIOBIETBOPUTENHHO) | IPUHLUIINATIBHBIE OUIMOKH MPU OTBETE HA BONIPOCHI U B PEILICHUH 3aJauH.
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JIMCT PETUCTPAIIMA U3SMEHEHHU

Howmepa auctos OcHoBaHue 11d
Homep P Pactmmdposka JlaTa BHEceHUS

BHECECHUA Ilonnuce

U3MEHEHHS | 3aMEHEHHbIX HOBBIX aHHYJIMPOBAaHHBIX H3MCHEHUI TOATHCH M3MCHCHHA




