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1. IInanupyemble pe3yJbTaThl 00y4eHHs MO THCIUIINHE, COOTHECEHHBIE ¢ IUIAHHPYEeMBIMHU
pe3yabTatamu ocBoenusi OIIOIT

1.1. Heap u 3a7a9i TUCIHUATLIAHBI

BakanaBp no HanpasieHuo noArotoBku 35.03.06 ArponH:xeHepHst JOIKEH ObITh TTOATOTOBJICH K
pelieHuio  3a71ad  NpoeCCHOHAILHOW —JEeATeNbHOCTH  CIEAYIOLIMX THIIOB: IPOM3BOACTBEHHO-
TEXHOJIOIMYECKHUH, TPOEKTHBII.

Leab aMcuMmiIMHbl — chOPMHPOBATh Y 00YyYaIOIIMXCS CHCTeMY (pyHIaMEHTAIbHBIX 3HAHHM,
HEOOXOMMMBIX JUIsl TIOCIEAYIOIeH NOATOTOBKU OakanaBpa, CHOCOOHOTO K 3((GEKTUBHOMY PEIICHUIO
MPaKTUYEeCKUX 3a1ad  CEIbCKOXO3SMCTBEHHOTO MNPOU3BOACTBA, a TaKkkKe CIOCOOCTBYIOMINX
JajbHEHIIeMy Pa3BUTHIO IMYHOCTH.

3agauy AMCHMIVIMHBI:

— M3YYUTh OCHOBHBbIC (M3MUYECKUE SBJICHUS, OBIAAETh (YHIAMEHTAILHBIMU HOHITHIMH,
3aKOHaMHU U TEOPUSMH KJIACCUUECKOH U COBpeMEHHON (pu3uku;

— chopmMHpOBaTH OCHOBBI HAYYHOT'O MUPOBO33PEHUS U COBPEMEHHOTO (PU3HUECKOr0 MbILUICHUS;
03HAKOMHTBCS C HAYYHOMH anmmapaTypoi 1 MeToiaMu (PU3HUYECKOTr0 HCCIIEA0BAHHUS, IPHOOPECTH HaBBIKK
MpoBeACHHS (PU3NUECKOTO IKCIIEPUMEHTA;

— Hay4yduThCsA BBIIEISITH (PU3MUYECKOE CO/epKaHWE B NPUKIATHBIX 3amadax Oyayiei
JIeATEeIbHOCTH;

— OBJIQJICTh METOJIAMHU PELICHHS HHKCHEPHBIX 3a/1au.

1.2. KomneTreHIMH M MHHAUKATOPbI HX JOCTHKeHH I
OIIK-1. CnocobeH pemaTh THIOBBIC 3a/a4d NPO(ECCHOHATIBHON IESITENIFHOCTH Ha OCHOBE

3HAHUH OCHOBHBIX 3aKOHOB MAaTEMAaTHYCCKHUX U €CTECTBCHHBIX HayK C IPUMEHECHUEM I/IH(I)OpMaIlI/IOHHO—
KOMMYHHUKAITMOHHBIX TEXHOJIOTUH

Kox n HanmenoBanue
MRuIKaropa dopmupyemsre 3YH
JOCTHKEHUS
KOMIIETEHLIUH
3HAHUS OOyyaromuiicst JOKEH 3HaTh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX IUCUUIUIMH ((HDU3UKN) AJIsL PeLeHUs
V-1 on1. CTaHJIAPTHBIX 33/1a4 B COOTBETCTBUH C HANPABJIEHHOCTHIO
Hcnombsyer NpodeCCHOHANBHOM EATENBHOCTH
OCHOBHBIC 3aKOHBI _ (51.0.10_3.1)
€CTECTBEHHOHAYYHBIX
JICLUIUINH JUTS YMEHUS OOyyaromuiics: 10MKEeH yMEeTb: HCIOJIb30BaTh OCHOBHBIE
peleHus 3aKOHBI €CTECTBEHHOHAYYHBIX AUCLUUIUINH ((U3UKH) JUIst
CTaH/IAPTHBIX 33714 B PCLLEHNS CTAaHIAPTHBIX 3224 B COOTBETCTBUH C
COOTBETCTBUH C HAaIPaBIEHHOCTHIO MPO(ECCHOHATIBHON JIEATeIbHOCTU
HaIpaBJICHHOCTHIO - (b1.0.10-V.1)
npoecCHOHaIBHOM
TeATeNbHOCTH HaBbIkH | OOy4JarONMIiCs T0IKEH BIaAeTh: HABBIKAMU:
UCTIOJIb30BAHMS 3HAHUH OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX IUCUUIUIMH ((DU3UKN) AJIsL PeLeHUs
CTaH/IAPTHBIX 33/1a4 B COOTBETCTBUH C HANPABJIEHHOCTHIO
poheCCHOHATIBHOM JeATENbHOCTH -
(b1.0.10-H.1)




OIIK-5. CnoocobeH ydacTBOBaTh

npo)eCCUOHATIBHOM e TeNbHOCTH

B TIPOBEACHUN OKCIIEPUMEHTAIIBHBIX I/ICCHCZ[OBaHI/Iﬁ

Kon 1 HanMeHoBaHKE
WHIUKATOpa

Dopmupyemsie 3YH
JOCTHIKEHUS
KOMITCTCHITHH
3HaHUS OO0y4aroIIHIACs JOIKEH 3HATh: OCHOBHBIC 3aKOHBI
€CTECTBCHHOHAYYHBIX AUCHUILINH (GU3KKH),
V-1 ones. HCIOJIb3YIOIIHECS B 9KCIEPUMEHTAIBHBIX HCCICIOBAHUIX
Yuactsyer B 2IIEKTPOOOOPYIOBAHHS U CPEACTB aBTOMATH3AI[HH
OKCIIEPUMEHTAIIBHBIX _ (BIO 10_32)
HCCIIEAOBAHMIX
3JIEKTPOOOOpyoBaHHA U | ymenust | OOydaroluics TOJKEH YMETh: UCIIOJIB30BAaTh OCHOBHEIC
CpPEICTB aBTOMATU3ALHH 3aKOHBI €CTECTBCHHOHAYYHBIX TUCIUILINH (QU3UKH) B
IKCIIEPUMEHTAIBHBIX HCCIICAOBAHUIX
9JIEKTPOOOOPYAOBAHHUS U CPEICTB ABTOMATU3ALMH -
(1.0.10-Y.2)
HaBeiki | OOy4aroluiics JOJKEH BIaJeTh: HABBIKAMHU:

UCIOJIb30BAHNS 3HAHUH OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYUHBIX JUCHUILINH (Pu3uky) B
9KCIEPUMEHTANIbHBIX HCCIEA0BAHUAX
3IEKTPOOOOPYJOBAHUS U CPEACTB aBTOMATU3AIIH -
(51.0.10-H.2)

2. MecTo aucuuniausel B cTpykrype OIIOII

B

Juctumuimaa «®u3nka» OTHOCHTCS K 00s3aTENbHOM YacTH OCHOBHOW HpOQeCCHOHAIBHOM
00pa30BaTeNbHON IPOrpaMMbl OaKanaBpHaTa.

3. O0BbéM THCHMIUINHBI H BUABI YUe0HO# padoThI

O6vemM aucuumnHbl coctaBisier 9 3adetHeix enuuun (3ET), 324 akagemuueckux wyaca.
JucuuiuiiHaa u3yvaercs B 2, 3, ceMecTtpax.

3.1. Pacnpenenenne o0beMa THCOUILIMHBI 0 BUAAM y4eOHOH padoThl

Bun ygeOHOi paboThI Konnuecto yacos

KonTakTHas pa6oTa (Bcero) 162
B Tom unce:

Jlexuuu (JI) 58
[Ipaxtnaeckue 3ansatus (I113) 60




Jlabopatopusbie 3ausTus (J13) 44

CamocTosiTesbHasi pagoTa o0y4awmuxcs (CP) 135
KoHnTpoab 27
Hroro 324

3.2. PacnipeneJieHne y4e0HOr0 BpeMeHH 110 pa3jesiaM u TeMaM

B TOM YHCJIC é
Ne HaumenoBanue paszena 1 TeMbl Beero KouTaxTHas padora §~
TEMBI pasit 4acoB CP =
b1 3 3 g
1 2 3 4 5 6 7 8
Pasznen 1. Mexanuka, MoneKynspHas GU3KKa U TEPMOIUHAMUKA
1.1. | BBenenue B pu3MKY 2 2 - - - X
1.2. | KunemaTnka 20 4 2 4 10 X
1.3. | [lnnamuka 22 4 4 4 10 X
2.4. | 3aKoHBI COXpaHEHHUS 22 4 2 6 10 X
15, MexaHnuueckue KonedaHus 1 2 4 4 4 10 X
BOJIHBI
16. OneMeHTI Monszxynapﬂoﬁ " 29 4 4 4 10 X
CTaTUCTHYECKOH (DH3UKH
1.7. | OCHOBBI TEPMOJMHAMUKHI 20 4 2 4 10 X
Paznen 2. DnexkTpuuecTBO U MarHETU3M
2.1. | DuekrpocTaTHKa 22 4 2 6 10 X
TTocTosSTHHBIH TOK,
2.2. | BMEKTpUYECKHE HEeH 1 22 4 4 4 10 X
MaTepHalbl
23 ITocTrossHHOE MarHUTHOE 2 4 4 4 10 X
mnoje
24 OneKTpOMarHuTHbIE 2 4 4 4 10 X
KoJieOaHUsI U BOJTHBI
Pasnen 3. OnTuka u atoMHast puzuka
31 I'eomeTpuyeckas u BOIHOBast 19 2 4 4 9 X
OIITHKA
3.2. | KeanToBas ¢pusuka 18 4 2 4 8 X
33 ®duzuka aToMa U JIEMEHTBHI 20 4 4 4 3 X
(HU3UKK TBEPIOTO Tella
3.4. | SnepHas ¢pusuka 18 4 2 4 8 X
3.5. | ®usnueckas KapTHHA MUPA 4 2 - - 2 X
Kontposs 27 X X X X 27
OO1mas TpyA0eMKOCTb 324 58 44 60 135 27

4. CTpyKTypa M coiep:kaHHe JUCHUILIHHBI, BK/II0Yaoliee NPAKTHYECKY10 NOAT0TOBKY
IIpakTHdeckas MOATOTOBKAa IpH pealU3alMi y4eOHBIX INPEAMETOB, KypCOB, AUCIHILIHH
(Momymeif) opraHu3yeTcs IIyTeM IPOBEACHUS IPAKTHUCCKUX 3aHATUH, NMPAaKTUKYMOB, 1a0OPaTOPHBIX
paboT M HHBIX AQHAIOTMYHBIX BHAOB Yy4EeOHOH JEATENbHOCTH, IPEIyCMAaTPHBAIOMINX YydYacTHE
o0y4aroIMXcsi B BBINONHCHHH OTACHBHBIX 3JIEMEHTOB paboT, CBA3aHHBIX C Oymymied
po(ecCHOHAIBHON 1eATeNbHOCTHIO.



IIpakTyeckas IOArOTOBKA MOXKET BKJIIOYATh B ce0S OTIENbHBIC 3aHSITHS JICKIIMOHHOTO THIIA,
KOTOpbIE NpelyCMaTpUBAIOT Iepenady ydeOHoW HH(popManuu 0O0yYaroluMcs, HEOOXOIMMOM JUis
TOCJIEYIOIIETO BBITOJIHEHHS paboT, CBSI3aHHBIX ¢ Oyayiiel npodeccnoHaIbHON NeITeIbHOCTBIO.

4.1 Coaep:xaHue TUCHUILTMHBI

Pa3pen 1. Mexanuka, MosiekyasipHasi pu3uKa 4 TepMOJHHAMHUKA

Beenenne

Ipenmer ¢usuku. Briuax poccuiickux ydeHBIX B pa3BuTHe (GU3HKU. MeTos mo3HaHHS B (QHU3HKE.
DOkcnepuMeHTH! ¥ Teopur. Pons matemarnku. dusndeckue 3akoHbL. [TonaTre pakra B pusuxe. Mogenu.
Ipsamsle u oO6paTHBIE 33124 HU3UKH. Pa3MepHOCTH (HH3UUECKUX BEUYUH.

Kunemaruka

JlBwxenue kak rnaBHas ¢opma cymecTBoBaHus Marepud. IlpoctpancTtso u Bpems. CrocoObl
ONKCAaHH COCTOSHUS TeJla U cucTeMsl Tell. CHCTEMbI OTCUETa U KOOPAMHAT. Posib M MpUHIMIIEL BEIOOpA
cucreM KoopauHaT. CTemeHu cBOOOIbI, HMHBAapHAHTHBIE CBOICTBAa YHCIA CTEHNEHEH CBOOOIBI.
TpexmepHOe 1 MHOIOMEpPHOE IIPOCTPAHCTBA. MaTepuaibHas TOUKa M PaclpoCTPaHEHUE ITOH MozenH
Ha MHOTOMEpHBI ciayuail. Tpaekropust u MUpoBas JMHMA, UX cBoKcTBa. CKOPOCTh U YCKOpEHHE Kak
npousBoAHble. IlocTynarensHoe U BpaaTenbHOE ABUKEHNS KaK OCHOBHBIE BUBI IBUJKEHUH. YTII0BbIE
CKOpPOCTb M YCKOPEHHE, HOPMAaJlbHOE M TaHI€HIMalbHOE YCKOpeHus. CKOpOCTb M YCKOPEHHE B
MHOTOMEpPHOM TIpocTpaHcTBe. MHepiuanbHble CUCTEMBI M PaBHOIIPABHOCTh IOKOS M PABHOMEPHOTO
MIPAMOIUHEHHOT0 IBIKeHNA. [1oCTynaT 0 MOCTOSIHCTBE CKOPOCTU CBeTa B BakyyMme. [IpeobGpa3oBanue
MHTEPBAJIOB BPEMEHH M JUIMHBI IPU OOJIBIINX CKOPOCTSAX OTHOCHTEIBHBIX JABMKEHUI MHEpLHUaNbHBIX
cucreM. IIpeobpaszoBanus JlopeHlla M PEIATUBUCTCKOE cloXeHHe ckopocTeil. MHTepBanm mexmy
COOBITUSIMH M €70 HHBAPHAHTHOCTb.

JluHamuka

Cuna u macca, cyneprnosunus cui. Ilepsbiif 1 BTopoil 3akoHbl HptoTOHA. YpaBHEHHS IBIKEHUS,
pOJIb HAaYaJIbHBIX YCIOBMM, MPUHLUN AeTepMHHU3MA. [IpuMmepbl pelleHMs ypaBHEHMI IBIKECHUS.
JlBrkeHue Ten B IOJie CHJI TATOTEHUs, SIBICHHE HEBECOMOCTHM B CIYTHHKAX. JMHaMMKa cleasmux
cucteM. Mmiyibe, 3aKOH COXpaHEHHsI UMITyJIbca [UIsl MEXaHUYeCKOH cucTteMsl, TpeTuil 3akoH HeroToHa.
Bzaumopelicteue Ten uepe3 mome. OOmas (QopMyIHpOBKa 3aKOHA COXPaHEHHS HMITYJIbCa.
Kunerndeckas sHeprus MaTepuabHOM TOUYKH, CBA3b €€ ¢ KOMIOHEHTaMH BEKTOpa UMITyibca. Pabora u
HOoTeHIManbHas 3Heprus. PaGoTa mepemeleHuss MaTepuaabHOM TOUKH IO KPHBOJIMHEHHOMY IyTH.
IloTeH1ManbHbBIe  CUIIBI, BBEACHUE IIOHATUS IOTEHNIHMana JUli  B3aUMOJCHCTBYIOLIMX  Tell.
INorenuumanbHas GyHKLHA, TOTEHIMAIbHAsS MOBEPXHOCTh. CBA3b KOMIIOHEHT CUJIBI U IOTEHIMAIbHOM
¢ysaxiuu. [loTeHnuansHas sMa U yCJIOBHE YCTOMYMBOTO paBHOBecHs. HeBO3MOXKHOCTH PaBHOBECHUS
CHCTEMBI B3aHMMOJEHCTBYIOIIMX CTaTMYECKMX TOUEUHBIX JJIEKTPUYECKMX 3apsaoB. IIpuHnun
IUIOTHEHIIEH YIaKOBKH W OOBSACHEHHE MPOCTPAHCTBCHHBIX (opM KpHcTawioB. KondopmarnuoHHbIi
aHanu3 MoJeKysl. MOMeHT cuiibl. JIMHaMuKa BpallleH!s TOYKH M Tella BOKPYT IOCTOSSHHON OCH, ITOHATHE
0 MOMEHTE WMHEpPIUH MaTepHalbHOW TOUKH M Teja. YpaBHEHHUE JBIKEHUs BpAlIaloLIErocss BOKPYT
HEMOJBHKHOH ocH Tena. MOMEHT MMITy/bCa, CBA3b €r0 KOMIIOHGHT € KHHETHYECKOH sHepruer
BpallcHus. M3MeHeHHe MOMEHTa WHEPLUH Tejla NPU MEepeHoce OCH BpalleHus. I'naBHbIE MOMEHTHI
MHEPLUM U YCTOHYNBOCTh BpalleHus Tell. 3aKOH COXPAHEHHs MOMEHTA UMITYJIbCa Tela U CUCTEMBI Tell.
Oco0eHHOCTH KOHCTPYKLIUK BEPTOJIETOB. [ MpOCKoIbI M MX pUMeHeHHe. LIeHTp Macc U ypaBHEHHE €ro
IBIXKeHHsA. PasleneHne mocTymaTenbHBIX M BpallaTelbHBIX ABWKEHUH TBeproro Tena. Ilapa cui.
Cucrema ypaBHEHHUH Ul ABU)KEHUS TBEPJOTO TeNa U €ro KMHETHUYECKAs SHEPrusl. 3aKOH COXPAHEHUS
SHEPIHU U €r0 CBA3b C PABHOMEPHOCTBIO T€UEHHS BPEMEHHU. [IBUKEHHE CHCTEM CO MHOTUMHU CTENEHAMU
cBoboxsl. Dynknus Jlarpamxka u ypasHeHus Jlarpamxa. [IpyHIuUI HANMEHBIIETO AEHCTBUA.

JInHaMuKa 00JIbIIHX CKOPOCTeii

ITpuHuMn oTHOCHTENBHOCTH B (usuke. Penstusuctckuit ummynsc. IIpeoOpazoBaHue 3HEpruu-
UMIyabca. Macca U ee CBA3b € dHepruei mokos. Macca CIOKHOM CUCTEMBI U €€ CBA3b C JHEpruei
B3aumojieiictBus yacteid. HeamnutuBHOCTh Macchl. JlepekT Maccel M dHepreTnka. KuHernueckas
JHEPrus B PEIATHBUCTCKON MeXaHHUKe. Y paBHEHUE BHIKEHHUS MaTepHaIbHON TOUKH B PEIATHBUCTCKON
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MeXxaHuke. [IBiKeHHe MaTepHaIbHON TOYKU MoJ AeiicTBHMEM MOCTOSHHON cuiibl. CKOPOCTh CBETa Kak
npezienbHas cKopocTb. YacTunbl ¢ HynaeBoH Maccoi mokos. IIpuHLIUI SKBHBaJE€HTHOCTH M TEOpUS
TIPOUCXOXKJEHHSI CUII BCEMHUPHOTO TATOTEHUSI.

Kose6anusi u BoJIHBI

Konebanus kak yacTHBIM cioyuail JABMXKCHMS, YCJIOBHMs IOsABJIEHHUsS KojeOaHUH. YpaBHeHHe
JBIKEHUs MIPY’KUHHOIO MAasATHUKA U ero peleHue. I'apmoHndeckoe konebaHue U ero XapaKTepUCTHKH.
YpaBHeHME ABMKEHHS (GU3MUYECKOr0 MasTHUKA U €r0 PelIeHHEe, MaTeMaTUUECKUH MasTHUK. DHeprus
TapMOHHYCCKHX KonebaHUU. BIHYXHeHHBle KoneOaHHMS U SBICHHE pe30HaHcAa. Pe3oHaHC Kak
mposiBieHHe  Oudypkamuu.  ABTokoneOaHms.  IIpuMepsl  HpOSBIGHHS  PE3OHAHCHBIX U
aBTOKOJIOAaTENbHBIX ABICHUI B JKHBBIX OpPraHH3Max M TeXHHUKe. Pe30oHaHCHasd mepenaua SHEPIUH B
CHCTEME OIMHAKOBBIX CBA3aHHBIX MAsTHUKOB. BOJHBI B YNPYTrux cpenax, JIMHEHHbIE, TOBEPXHOCTHBIE
1 00BbEMHBIE BOJHBI, IIONIEPEUHBIE W IPOJOJIBHBIC BOJIHBL, (POHT BOJHEL IUIOCKHE U C(epHuecKHe
BOJIHBI. AHaIUTHYECKas 3anuch Oeryuiell BoaHbl. BonHoBoe ypaBHeHuMe. Ilepenoc snepruu Gerymei
BonHOH. CroxeHue konebanuit U BonH. KorepeHTHble McTOUHMKH BOJH. MHTepdepeHLUs BOIH OT
TOYEYHBIX KOICPEHTHBIX HCTOYHUKOB. YCJIOBHs MOSBICHUS MaKCUMYyMOB U MHHMMyMOB. CloxeHHe
KPYroBhIX M cdepuueckux BoiH. ITocTpoeHue GpoHTa BONHBI IO NpuHIMIy I'lolirenca, nopeaeHue
(GpoHTa BOIHEI B HEOAHOPOAHOH cpene. OTpaxeHue u mnpenomierue BoiH. [Ipunamun depma. Beisox
3aKOHa MIPEIOMIICHH BOJIH Ha TPaHUIE ABYX cpes Ha ocHoBe mpuHiuna ®epma. [Mpunnun depma kak
YaCTHBIM CiTydaif OOIIero HMpHHIWIIA MUHHMakca. [losBiIeHHe OTpaXEHHBIX BOIH B HEOAHOPOAHBIX
cpenax, CIOXKCHHE BCTPEUHBIX BOJIH M 00pa30BaHHE CTOSYUX BONH. IlepexoqHoe COCTOSIHUE M BpeMs
penakcauuy. CBs3b [UIMH CTOSYMX BOJIH C Pa3sMEPaMH CPEAibl, HUCKPETHOCTb [UIMH CTOAYMX BOJH.
KBanToBanue. YipapieHue 3By4aHUEM My3bIKaJdbHbIX HHCTPYMCHTOB.

DJIeMEHTBI CTATHCTHYECKOH M MOJIEKY ISIpHOH (PU3HKH

MHUKpPOCKONUYECKHE U MAKPOCKOIMYECKHUE sABIeHus. MieanbHblil ra3 KaKk CTaTHCTUYECKasl CUCTEMa
MHOTUX yacTull. /laBnenue, o6beM U TeMIlepaTypa raza Kak 0000IIeHHbIE XapaKTEPHUCTUKH COCTOSHUS
raza. PaBHOBeCHBIC M HEpaBHOBECHBIE COCTOSHMSA rasa. OOpaTuMble U HEOOpaTHUMBIC MPOIECCHL
Juarpamma naBineHHe-00beM. DKCIIEPHMEHTANIBHBIC Ta30BbIC 3aKOHBI, 0OOOIIEHHBIH Ta30BBIA 3aKOH
(ypaBHEHHE COCTOSHHS MIEAIbHOTO ra3a). BeIBoA ypaBHEHUS COCTOSHHS MJEalbHOIO ra3a Ha OCHOBE
KMHETHUYECKUX MpeacTaBieHnil. PU3HyecKuil CMBICI MOHATHA TEPMOAMHAMHUYECKONW TEMIEPATYpBhL.
Pacnpenenenne 3HeprUM MO CTEHmeHSAM cBoOOxasl. Pacmpenenenus MaxkcBemna u Bombivana,
Oapomerpuueckas (opmyna. HepaBHoBecHble mponecchl. duddysus, auddys3us yepes MmeMOpaHbl,
0CMOC, OCMOTHYECKOE [aBJIECHHE U €ro poib B >KU3HEAeATeNbHOCTH pacteHuil. Temonepenaua.
BHyTpenHee  TpeHue.  BblpakeHHe ~ HEpaBHOBECHBIX  IIPOIECCOB  yepe3  00OOIICHHbIE
TepMopuHamMuueckue cuibl. CooTHomeHue B3auMHoctd OHcarepa. PeanbsHbie rassl, ypapHeHne Ban-
nep-Baanbca, kpuTHueckas TOuKa, pealbHbIE M30TEPMBI, CXKMKEHHME Ta30B. DIyKTyauuu u
CaMOOpTaHU3aIMs IpU (Ha30BOM IEpexoie ra3-KHUAKOCTh. JKUAKOCTH, MOBEPXHOCTHOE HATSDKCHUE B
KHMIKOCTAX, OXJIAKAEHHUE >XHMIKOCTU IIPU MCIAPEHMH, TEPMOPETyJSLUs PAacTeHUH M KUBOTHBIX.
CMauyBaronye ¥ HeCMadHBaoIie XUAKOCTH. KanumapHsle snenus, Gpopmyina Jlamnaca.

DJIeMeHThI TePMOINHAMHUKH

ITepBoe Hauaso0 TEPMOAUHAMUKH, H30IPOILIECCH, aIMabaTHUECKHH ITpoLiece, OXIIaKAEHUE a30B IpU
a/11abaTHYECKOM PacIIMPEHUH U MOTy4eHUue HU3KUX TemIepatyp. YpasHeHue IlyaccoHa U ero BbIBOI.
Knaccudeckast TeopHs TEINIOEMKOCTEH, IPUUMHBI OTKJIOHEHH s pealIbHBIX TEIIIOEMKOCTEH Kak QyHKIINH
TeMIlepaTypbl OT pE3yJIbTaTOB KiaccHuyeckod Teopuu. PaboTa uaeanbHOro rasa B pasiM4HBIX
nporeccax. O6paTuMble U HeoOpaTuMble MUKIEL TemnaoBble MamMHBL ¥ IUKI KapHO, BTOpoe Hadaio
TepMOIUHAMUKU. KoMIpeccuoHHble XONOAMJIBHMKM M TEIUIOBBIE HACOCHL OHTPONHMS  Kak
TepMOIMHAMUYECKHH moTeHnuan. dopmyna Uil 3HTPONMH HiAeanbHOro rasza. Teopema Kapho u
0000meHre MOHATUS SHTPONHM KaK TEpMOAMHAMHUYECKOTO IoTeHnuana. CBA3p SHTPONUH C
MHKPOCOCTOSIHUSIMH H€aIbHOro rasza. CTaTHCTHYECKOE TONKOBAHUE SHTPONUH. DHTPOIHUS U CTEIEHb
BBIpOXKIeHUs cucteMbl. Popmyna bonsiimana. DHTponus U uHbopManus. Bospactanue sHTpoHu IpH
HeoOpaTUMBIX Ipolleccax Ha NpUMepe BBIPABHUBAHUSA TEMIEPATyphl ABYX HAaXOASAIIMXCS B KOHTAKTE
HarpeThIX Tej U IIPU BhIPABHUBAHHH JaBJICHUH B IBYX 4acTsAX cocyna ¢ razom. Ilepsoe u BTopoe Hadaa
TEPMOJIMHAMUKH, U JKUBble OpraHusMbl. IloHATHE O TepMOAMHAMHKE HEOOPATHMBIX IPOLECCOB U
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OTKPBITBIX CUCTEM. DHTPOINHUS B CUCTEME OPTaHU3M - OKpyxatomas cpeza. [IpousBoacTso sHTponuu B
HEepaBHOBECHOM cpezie U Teopema [lpuroxunHa.

Paznen 2. D1eKTpHYECTBO M MarHETH3M

DJIeKTpHYeCcKHe M MarHUTHbIE sIBJICHUS

ITonaTne O moNsAX, MHOJIA CKajsApHbIE M BEKTOpPHBIE. XapaKTEPUCTHKU BEKTOPHBIX MOJIEH:
HalpsHKEHHOCTh, TOTOK, LMPKYJAIMS, CHJIOBBIE JIMHHUM BeKTopHoro noius. Cymeprnosunus moiei,
3apsJibl, 3AKOH COXPaHEHHUs 3apsI0B.

B3anMoneiicTBre HENOABMKHBIX M JBIDKYIIUXCS 3apsiioB, OU3HMUECKUN CMBICT MATHUTHOTO ITOJIS.
ITone Toueunoro 3apana (3axoH Kynona) u cuctemsl 3apsnoB. [Tone qumons. DneKTpocTaTHYecKoe Moie
MOJICKYIIBI M XUMH4YeCKHe peaknun. MHTerpansHas Gopma 3akoHa Kymnona, Teopema I"aycca (mepBoe
ypaBHeHHe MakcBemna). BreBog ¢opMmyn A HaNpsHKEHHOCTH — 3JICKTPOCTATHUECKHX — IOINei
3apsDKCHHOrO IpSAMOrO IIPOBOJAA, IUIOCKOCTH, KOHAEHcaTopa. Pabora mnepememieHus 3apsna B
9JIEKTPOCTATUYECKOM T10JI€, TOHATHE ToTeHInana. Bropoe ypaBHeHne Makcpeina s 3JeKTPOCTaTHKU
B MHTErpajgbHOi ¢opme. DieKTpuueckas €MKOCTh OJHOIO IIPOBOJHMKA M JABYX HPOBOJHUKOB,
KOHJIGHCATOPbI, paboTa M0 3apsi/IKe KOHJICHCATOPOB. DHEPrys J1EeKTPOCTaTUUECKOro nos. M3meHeHue
HaNpsHKEHHOCTH JIEKTPHYECKOTO 11071 IPH BBEACHUH JUAJIEKTPUKA, TMOIAPU3YEMOCTh JUIIEKTPHKA,
JIUJIEKTPUYECKas IPOHULAEMOCTh. M3MeHeHne qUINeKTPUYECKOoil MPOHUIIAeMOCTH MPU XMMHUECKUX
peaKIuax ¥ UCHONb30BaHUE 3TOro 3(dexTa. DIeKTpUUecKoe Mole B MpoBoAHUKaX. [loHATHE O TOKE
MIPOBOAUMOCTH, BEKTOp TOKa M CHJA Toka, Auddepennuansaas Gpopma 3akoHa Oma. [TepBoe mpasmio
Kupxroga. [IpnurHa MOABICHHUS 3IEKTPUUECKOTO TOKA B IPOBOAHUKE, (PU3HIECKUII CMBICT MOHATUSL
CTOPOHHUX 3JICKTPHYECKHX CHI. BbIBox 3axoHa Oma mms Beelf memu. Bropoe mpasuino Kupxroda.
MarHuTHOe MoJe MpPAMOro TOKAa, OOBACHGHUE €ro IOsABIEHHS Ha OCHOBAHUM PEIATHBUCTCKHX
npezcTasieHuit. UHTerpanpHble ypaBHeHHs MakcBela i IOCTOSHHBIX MarHUTHAIX nosieid. [Tpumepsl
BBIUMCIICHUs  HANpsDKEHHOCTeH — MarHuTocTaTWueckux monei. 3akoH  buo-Capapa-Jlanmaca.
Bsaumoneiicteue moneii u 3apsaoB (Tokos). @opmyna JlopeHna sl cuiibl, JEUCTBYIOIIEH Ha 3apsi]i CO
CTOPOHBI 3JIEKTPUYECKOr0 M MarHuTHoro mnomei. IlpuHnun nelcTBus Macc-CHEKTPOMETPOB M HX
MpUMEHEHHS B XUMHH. VIHIYKIMOHHBIC SBICHHS, TpaHC(opMaTopsl, (GU3MYECKHEe NPUHIUIBEI UX
nerictBust. OkcTpaToku. IlomHas cucrema MHTerpanbHbIX ypaBHeHHE Makcemia. CMbICT 4JIEHOB
CHCTEMBI ypaBHEHUH MakcBellia, ONMCHIBAIOLINX SIBJIEHUS], CBA3AHHBIE C U3MEHEHUAMHU NEKTPUIECKUX
Y MarHUTHBIX BEJIMYUH BO BPEMEHU. B3auMOCBA3b 3JEKTPUUECKUX U MATHUTHBIX IEPEMEHHBIX MOJNEH,
9JIEKTPOMArHUTHOE Tojie U u3ayueHue. [lons ABMKymuxcs 3apsaaoB. M3nydeHue 31eKTpoMarHuTHOTO
T0JIs1 HEPaBHOMEPHO JBUKYLIUMCs 3apsaioM. «[lapagoke» atoma.

Pa3zpen 3. OnTuka u atoMHas pusnka

DJIEKTPOMATHUTHOE H3/Iy'4YeHHe U ONITHKA

CBOOOIHOE 3MEKTPOMArHATHOE IOJIC M €ro CYIIECTBOBAHHE B BUJE JJICKTPOMATHHTHON BOJIHBL
IlonepeyHoCTh ANMEKTPOMArHUTHBIX BOJNH. CKOPOCTH PaclpoCTpaHEHMs 3JIEKTPOMAarHUTHBIX BOIH U
crioco0s! ee m3MepeHus. Illkana >1eKkTpoMarHuTHBIX BOMH. Crioco6bl reHepalluy U HCIIOIb30BaHUE B
HayKe U TeXHHMKE BOJIH Pa3IN4HBIX YaCTOT.

SIBneHus, onuceiBaeMble BOIHOBON TeopHel certa. MiHTepdepeHLus cBeTa, yCIOBHS MOSBICHU
CTaTUYECKOH HHTEephEPEeHIIMOHHOW KapTHHBI, MHTep(epeHIns Hpu pasjielcHud (pOHTa BOJIHBI,
HPOCBETIIEHUE ONTHKHU, MHTepdepoMeTpsl U HX Hcnonb3oBanue. Pypre-criekrpomerpsl. [lonsrue o
ronorpaduu. Judpaxuus, audpakuus Ha mend. PoKycHpoBKa dJIEKTPOMArHUTHBIX BOJNH U CBA3b
pasMepa JIUGpPaKIMOHHOIO MsATHA ¢ pa3mepamu peduekropoB. OCoOEHHOCTH —OpraHU3aluu
PanHONIOKAIIOHHON CIIy>KOBI. YCIOBHS IEepexofa OT BONHOBOW ONTHKU K T€OMETPHYECKOH. 30HBI
Dpenens, 30HHas mIacTuHKa DOpeHenst kak (OoKyCHpYIOmMUH 31eMeHT. AudpakimoHHas pereTka Kak
JUCIIEPTHpYIOIas CHCTeMa. AHAllM3 COCTaBa CBETa IO JUIMHAM BONH. PeHTreHoBckas mudpaxius,
noHATHE 00 00paTHBIX JU(PAKIHOHHBIX 33a7a4aX, PEHTT€HOCTPYKTYPHBIA aHAIN3 H €r0 0COOCHHOCTH
MPUMEHUTENBHO K OuosiorndeckuM oObekTaM. IlpoctpanctBennas crpykrypa JHK wu PHK.
JludpakinoHHBIH npesesn paspemaronieil crocoGHOCTH ONTUYECKUX TPHOOPOB.

CBerT U BellecTBO, IOHATHE O BTOPUYHBIX BOJIHAX, Pa3/ielicHHe SHEPIuM Ha rpaHuIe pasjena das,
PE30HAHCHBIH XapakTep B3aUMOJEHCTBHUs CBeTa M BellecTBa. Jlucnepcus, Kiaccuieckoe oObsiCHEHHE
3aBUCHMOCTH KOO (UIIMEHTa NpeIOMIIEHHs CBeTa OT JUIMHBI BOJHBI NAJAOIIEro cBeTa. SIBicHHE
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JIBOWHOTO JTy4EIPEeIOMIICHNUS, TIOIAPH3aLus CBeTa KpucTaiaMu. [lonsapr30BaHHbINA CBET, ONTHYECKAs
aKTHBHOCTh, CaxapOMETpHs, WCIOIb30BAHUE SBJICHUS BPAICHHSA IUIOCKOCTH TMOJSAPU3AINHA B
MoJeKyIApHOil 6uonorun. @oTo3¢dexT u KBaHTOBas NPHPOIa cBeTa. Kpyr ABieHHi, 00BICHIMBIX C
KBaHTOBOW TOYKH 3pPEHHS, MHKPOCKOIIMYECKOE M MAaKpOCKOIMYECKOe B ONTHKE. [|BOWCTBEHHOCTH
MIPUPOJIBI CBETA. 3aKOHBI ITOTIIONICHHUS CBETA, IIOHATHE O HEIMHEHHBIX AP pekTax. OCHOBHBIC 3JIEMEHTHI
KOHCTPYKIIMU CHEKTPO(OTOMETPOB. 3aKOHBI OCBELICHHOCTH, 3aBHCHMOCTHh OCBEIICHHOCTH OT BHJa
OCBETHUTENCH.

KBanroBasi puznka. ®uzuka aTroma M 3JieMeHThbI (PU3UKHU TBEPAOI0 TeJa

OCOOCHHOCTH TOBEJCHUS MHKpPOYACTHI. [IpUHIMIBI ONUCAHUS IOBEIACHUS MHKpPOYACTHII,
BOJIHOBasi (DYHKIHMsS, COOTHOILCHHE HEOIpe/eleHHOCTel, BoiHa Jnae bpoins. Ilocrynmarer Bopa.
VYpasuenue llpeaunrepa (BpeMEHHOE U CTAIIMOHAPHOE), PU3MUECKUN CMBICI BXOSIINX B HETO YWICHOB.
Pemrenne cramuonapHoro ypaBHeHusi lllpenunrepa i 4acTHUIBI B OJHOMEPHOM ITOTEHIIMATEHOM
SIIIUKE W YaCTHIBl HA OKPY)KHOCTH. YCIIOBHS IOSBICHHS KBAaHTOBBIX SIBICHWH. BrnmsHume maccel u
00JIaCTH JIOKAJIM3aLiK YacTull. [[ByMepHas MOTCHIMAIbHAS SIMa, BHIPOXKICHHE KBAHTOBBIX COCTOSTHUI
U cHsTHE BhIpOXKICHUS. [loTeHInanbHAas IMa KOHEYHOM IIIyOUHBI U BIMSHUE €€ [NTyOUHBI U LINPUHBI HA
YPOBHU SHEPTUH YacTHIBI. BO3MOXHOCTH JIOKaJM3allMM YacTHIBI B IPOCTpaHCTBE. TyHHENbHBIN
a¢dekr. 3amonaHeHne ypoBHed W mpuHIMN [laynu, MoyiHas SHEPrusi COBOKYHMHOCTH 3JIEKTPOHOB B
KBAaHTOBOM cHCTeME. YPOBHM JHEPrHM B aTOME BOAOpPOJa, MEPeXoasl MEXKAY YPOBHIMH.
MuanBuayanbHOCTh CHEKTPOB aTOMOB M SMUCCHOHHBIN CIIEKTpaJbHBINA aHamM3. Mertaummdeckas
MOJIEIb MOJICKYJbI M OOBSICHEHHE KOppENSIMU IIBETHOCTH BemectBa M d(pQekra CcompsuKeHus
XHUMUYECKUX CBs3el B Mosiekynax. HopManbHas M MHBEpCHas 3aCEJICHHOCTh KBAaHTOBBIX COCTOSHHM.
[ornomieHne, CIOHTaHHOE M BBIHYXJEeHHOe u3nydeHHs. Koadduimentsr DiiHmreiina. dopmyra
[Tnanka. YcuieHue cBeTa Ipy MPOXOXKACHUH Yepe3 HHBEPCHO 3aceleHHYIo cpeny. [loHsThe o 1a3epax.

®dusnueckasi MPUPOAa XUMUYECKOW CBS3U. DIIEKTPOHHOE CTPOCHHE MHOTORJICKTPOHHBIX aTOMOB,
rHOpUAM3aKs, OOBSICHEHUE IPUYUH MOSBJICHHUS HPOCTPAHCTBEHHBIX (opM Monekyn. [Ipunmun
MaKCHMaJIbHOTO IepeKphIBaHus. BHyTpeHHee BpalieHHe B MOJIEKYJIaX M €ro pojib B OMOXHMMHUYECKUX
peaknusax. J|BmKeHHE 4acTUIl B MHOTOATOMHBIX MOJIEKYJIaX W BHIBI MOJIEKYISPHON CIIEKTPOCKOIIHUH.
CuMMeTpusi MOJIEKYJI U TOSIBIICHHE ITPaBHJI 0TOOpA.

DOTOXMMHUUECKHE PEAKIMH U OCOOCHHOCTH MOTCHIMAIBHBIX MOBEPXHOCTEH OCHOBHBIX U
BO30Y)KICHHBIX DJICKTPOHHBIX COCTOSHMU B MoJeKynax. Pacmam Monekyn mpu (poTOBO30YKICHHSX.
Ousuueckas npupona (orocuHTe3a. TpaHcnopt sHepruum npu (OTOCHHTE3E. 30HHas CTPYKTypa
9JIEKTPOHHBIX COCTOSHUW KPHCTAJUIOB. 3allOIHCHHBIE W HE3aIllOHECHHBIC 30HBL. YpoBeHb Depmu.
[TpoBOAHMKH, TOTYIPOBOAHUKU U AUAIEKTPUKU. OCOOCHHOCTh MPOBOAMMOCTH B MOJTYIIPOBOIHIKAX.

Snepuas pusuka

CucreMaTHKa 3JIEMEHTapHBIX YacTHIl. 3aKOHBI B3aUMOIPEBPAIICHHHA YaCTHII, sCPHBIC PEaKIUH,
nedekt maccel. CTpoeHue siep, sAepHbIE CHIIbI, YCTOWYHMBBIC H HEYCTOWYHBBIC S/Ipa, €CTCCTBEHHAS U

UCKYCCTBEHHAs PaaMOaKTUBHOCTD. 3aKoHbI Pa0aKTUBHOTO pacnaja. IMpunnmne!
PanuoaKTUBALMOHHOIO aHalM3a. «MedeHble» aToMbl B Ouonoruu. IlyTH ncmons3oBaHus sepHON
SHEPrHu.

®Du3nyeckasi KAPTHHA MHPa

Ilonsitue 06 oBomouuM B (usuke, OWHONOrMHM M JAPYrHX HaykaX. I[IpOTHBOMOJIOXHOCTH
HaIPaBJIEHHOCTEH 3THX 3BOJIOIMOHHBIX ITporeccos. [lyTn mpeogonenust mpoTuBOpeyus.

Bpewmst B kitaccuueckoM mupe. Poiib IeprHoanYecKux U HEMmeproInYeCKUX MPUPOIHBIX IPOLECCOB
B (OpPMHUpPOBAHUM TIOHSATUS BpeMEHH. VIHBapHaHTHOCTh MPOCTEHIIMX (HU3MYECKUX 3aKOHOB
OTHOCHUTEJIBHO CMEHBI 3HaKa BpeMeHHU. HepaBHOBECHBIE MPOIECCH B CIOXKHBIX CHCTEMaX U MOsBJICHUE
cTpensl BpeMeHU. Ponb ciydaiiHeIX ()akTOpoB B (hopMHpOBaHMH CTpenbl BpeMeHd. Diykryauuu,
MOSIBJICHHE CaMOOpPTaHHM3alMd B  OTKPBITBIX CHCTEMax U Iepepactanue (aykTyauun B
Makpockonudeckuil 3¢dexr. Poms Oudypkammii. IloBeneHHe SHTPONUHM B OTKPHITHIX CHCTEMaX.
IIpuHIMUIT TOMIOJTHUTENBHOCTH U €ro BCeoOIIHOCTh. Vcmosp30Banie Moaeneil siBICHHH 1 00BEKTOB B
TpolLecce MO3HAHUS KaK CIIEICTBUE MIPUHILIUIA TONONMHUTeNbHOCTH. OOpaTHbIe 33134, CyObeKTHBHbIN
¢daxrop mpu ux pemieHud. OrpaHUYEeHHOCTh TNPHUHIHUIA JIOKA3aTEIBHOCTH B Hayke. [lpuHIun
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COOTBETCTBHS, HAOIIOAaeMble 1 HeHa0 Mo 1aeMble BeTHIMHEL B (u3uke. TpeOoBaHU K HOPMHPOBAHUIO
¢u3nueckux Teopuil. PacmmpeHHoe MOHMMaHHMEe IpuHIMIA JeTepmuHm3Ma. CiydaifHoe w
3aKOHOMEPHOE B IIPUPOJE U Ipeebl IPIMEHIMOCTH Hay9HOT0 IPOorHo3a. HaydaHeril mporHo3 B Hayke
00 obmectBe. @u3nka u kubepHeTnka. Crensime CUCTEMBI U yIIpaBIICHHUE.

4.2. Copep:xanue JieKumii

KpaTKOC COJACpIKaHUE JICKIIUN

Kon-Bo

4acoB

IIpakTHueckas

TIOJArOTOBKA

DBOJNIOLMS M COBPEMEHHbIE MoJeH (u3nueckoil kapTuHbl Mupa. CoBpeMeHHast
¢usmka Kak KyJabTypa HaOJIIOJICHUIA, MOJCIUPOBAHUS, HSKCIIEPHMEHTAIBHOTO
WCCIIEIOBAHUSI M KOJMYECTBEHHOTO MPOTHO3UPOBAHUS SIBICHHU Npupoabl. Poib
(UMK B pa3sBUTUM TEXHUKH M arpolpOMBIIUICHHOTO MpPOHM3BOACTBA. Bkian
POCCHICKUX Y4YeHBIX B pa3BuTHe (u3uku. KnHemaTHka MaTepHaJbHOW TOYKH.
Koopnunatssii mMerox ommcanns aBmxeHuil. KuHemaTnueckoe ypaBHEHHE
JIBIDKEHHSI U OTIpEieNIIeMble [0 HeMY KMHEMATHIEeCKNE XapaKTEPHUCTHKH.

+

BeKTOpHBIH Cr1ocod omucaHusi IBWKEHHH. BekTopsl mepeMelleHus, CKOpOCTH,
YCKOPEHHsI. YTJIOBBIC XapaKTEPUCTHUKH JBHIKCHUS IO OKPYKHOCTH. DJIEMEHTHI
PENATUBUCTCKON MeXaHHKH. [10CTyIaThl CrIeHHanbHON TEOPUH OTHOCHTEIBHOCTH.
IIpeo6pa3zoBanust JlopeHia. Cnoxenue ckopocteid. OTHOCHTENBHOCTH JTMHBI
OTPE3KOB M JJIMTEIBHOCTH BPEMEHHBIX HHTESPBAJIOB.

JluHamMyKa MaTepUaNbHOW TOYKU U IMOCTYIATEIBHOTO JBUXKCHUS TBEPHOro Tena.
IlpuHinn  oTHOCcHTENBHOCTH. 3akoHbl HproToHa. Bumer cmn.  [uHamuka
BpaIaTeIbHOTO ABIKEHUSI. MOMEHT criibl. MOMEHT WHEpIMU. 3aKOHBI COXPaHEHHUS
UMITyJIbca ¥ MOMEHTa HMIyJibca. VHepiuanbHble W HEWHEpPLHUAIbHBIC CHCTEMBI
orcuéra. CHIIbl HHEPIMHU NPH PA3IHYHBIX BUIAX ABIKCHUS.

Pabota, MomHocTh u dHeprus. MexaHudeckas paboTa M MOIIHOCTb IIPU
HOCTYNATEeJIbHOM U BpallaTelIbHOM ABMKEeHHAX. KuHeTHdeckas sHeprus u TeopemMa
0 KMHETHYECKON SHEPIrUH.

KoHcepBatuBHbIC CHIbl U IOTeHIHadbHas dHeprus. IIpuMephbl MoTeHLIHANIbHBIX
nosei. 3aKOH COXPAHEHUs SHEPTUU B MEXaHHKE.

Mexannueckue xonebanus. Kunemartrka rapMoHnueckux kojedanuid. CroxeHue
KoneOaHui. AKYCTHIECKHE PE30HATOPEL.

JluHaMuKa TrapMOHMYECKHX KoneOaHuil. JluddepeHnuansHoe  ypaBHEHHE
KoneOaHui. 3aTyxaromue U BEHYXICHHBIC KonebaHus. MexaHn4ecKuil pe3oHaHC.
MasTHUKH.

Mexanuueckue BONHBL BomHoBoe ypaBHeHme. Bunmsl BomH. HHTepdepenims,
Jugpakiys 1 qucnepens BonH. Bonse! u nHdopMarus.

OCHOBHBIE TTOJIOKECHHUS MOHeKyHﬂpHO-KPIHCTH‘IeCKOﬁ TCOpHUHU. WneanbHbIi ras.
OCHOBHOE YpaBHCHUE MKT u YPaBHCHHUEC COCTOAHMA UACAJIBHOI'O ra3a.

ArperatHble cOCTOSHHSA U (ha30BbIe epexosl. PeanpHble ra3pl. CxKIKEHHE Ta30B.
OcobenHocTH  xuAKOro  cocrosHusA. CTpoeHHe  KpHCTAwIOB.  JledexTs
KPHCTAJUINYECKOr0 CTpoeHHUs. IIpOYHOCTh M IIACTHYHOCT.

Snenus mepeHoca. [uddysus, TEmWIONpOBOOHOCT, M BHYTPCHHEE TpPEHHE.
MornekynsipHO-KHHETHYeCKasl TeOpus SIBIEHUI epeHoca.

OCHOBBI TEPMOIHAMHUKH. BHYTpEHHS15 SHEPTHUs U IEPBOE HAYAJI0 TEPMOJHHAMHKH.
PaboTa ¥ TEmIOEMKOCTh Tra3a IpU pasiMYHbIX IpoueccaX. Bropoil 3akoH
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/1

KpaTKOC COJACpIKaHUE JICKIIUHN

Kon-Bo

4acoB

IIpakTHyeckas

IOArOTOBKa

TCPMOJUHAMUKH. TernnoBble IBUraTeNM ¥ XOJIOAUIbHBIE MAILIUHBI. KHI[ TEIIOBBIX
JIBUTaTeeil U CTAaTUCTHYECKUN CMBICIT BTOPOro 3aKOHa TEPMOJAMHAMHKHU. ITonsTne
OHTPOIIUH. [Tonsarue o TCPMOJUHAMUKE HeO6paTI/IMLIX ITPOLECCOB U OTKPBITBIX
CHUCTCM.

OnexTpuueckuil 3apsan. BzaumopnelcTBue 3apsgoB. DIEKTPOCTATHUECKOE MOJIE.
Bekrop HampspkénHocTtu. Pacuér onekTpoctatmyeckux mosied. IloTeHuman
JJIEKTPOCTATHYECKOro  mois.  Pabora 1o  mepeMelieHuto  3apsjaoB B
JNIeKTpocTaTHyeckoM — mosie.  IloTeHuman W rpagdeHT  IOTeHLHaa.
OKBUIIOTEHIIMAIbHBIC TOBEPXHOCTH.

BemectBo B DJIEKTPUYECKOM  TIOJIE. HOJ’I}IpHLIe MU HEMOOJAPHBIE MOJICKYIIBI.
Honﬂpmaum{ JUDJICKTPHUKOB. BeKTOp CMCUICHUA. HpOBO,Z[HPIKI/I B
DJICKTPOCTATHYCCKOM I10JI€. aﬂeKTPOéMKOCTL ITPOBOJHUKOB. KOHI[eHCﬁTOpBI.

IocrostHHbIH 2nekTpuueckuit Tok. 3akoH OMa. DinekTpoaBIKyLIas cuia. [Ipasuna
Kupxroba wu pacuérel omextpudeckux neneil. Kiaccuyeckas —Teopus
2JIEKTPONPOBOHOCTH. BpiBox 3akona Owma. Ilpuposa cBEpXIpPOBOAUMOCTH.
Hocutenn  Toxka B pasaMyHBIX ~ NPOBOAHHMKAX.  OJEMEHTHl  TEOPUH
aJeKTponpoBogHocTH.  Ilonmynmposoanuku.  IlomynpoBomHHUKOBBIE — IPUOOPHI.
OneMeHTHl (U3MYECKON >IeKTPOHHKH. KOHTAaKTHBIC SABIEHHS B MeTalax M
MOTYNPOBOAHUKAX. YCIHEXH COBPEMEHHOH MOIYNPOBOAHUKOBOH KOMIIBIOTEPHOM
TeXHHUKH. broToku u OuonH(popmaTuka.

MaruutHoe nosne. B3zauMoeicTBiE 2JIEKTPUUECKUX TOKOB. Pacu€Tbl MarHUTHBIX
nosneid. 3akoH buo-Casapa-Jlannaca. MarautHble cBolicTBa BeriecTBa. J{ua-, mapa-
u ¢eppomarsetuxu. JlomeHsl. ®eppuTbl. DIEKTPOMATHHUTHBIE CEHAPATOPHI B
arpouH>keHepuH. JlelicTBHE MarHUTHOTO TIOJISI HAa OIEKTPUYECKUH TOK H
IBIDKYIIMeCS 3apsbkeHHble dacTumbl. Cuna Awmmepa u cuna Jlopenma. Dddext
Xomaa. DIeKTpoJBUraTeNH.

OnexkTpomarHuTHas MHAyKuMs. 3akoH Papanes u npaswio Jlenna. MexaHusm
BosHukHOBeHHs OJIC wHaykmuu. [eneparopsr rapmonmdeckorn JJIC u
TpanchopMaTopbl. UHIYKTHBHOCTh MPOBOIHUKOB. DHEPIUsI MATHUTHOTO IOJISL.

IlepemenHsIi ekTpuueckuii Tok. Llenm nepemenHoro Toka. 3akoH Oma Juist enei
nepeMeHHoro Toka. IlosHOe compoTHBIEHHE NEepPeMEHHOMY TOKY. Bekropnas
Jquarpamma. Pe3oHaHcC B 1emsiX epeMeHHOro TOKa.

DnexkrpomarHutHoe nojie. O0o6eHune 3akoHa Papanes. 3akoH noHOro ToKa. Tok
CMEILEHUS. OJIEKTPOMAarHUTHBIC BOJHBL. YpaBHeHus Makcsemna. Cucrema
ypaBHeHnH MakcBemia B qudQepeHnanbHoil 1 HHTerpalibHoi Gopmax. BekTop
VYmosa-TloiitaTinra. JlaBnenue ceera. ['apmoHuueckuii ocrmuistop. CBoOogHBIE
JJIEKTPOMArHUTHBIE KoyieOaHus. 3aTyXarolMe M BbIHYXICHHbIE KOJIeOaHHs.
Pe3onanc.

I'enepanust, mnepepaya W NpUEM  DJIEKTPOMATHUTHBIX  BOJH.  OTKpBITHII
KonebarenbHbll  KOHTYp.  IlpuHumnm — paboTel  pajuonepenaTyuka U
paguornpuéMHuka. Monynsauust ¥ AETeKTHPOBAaHUE DJIEKTPOMArHUTHBIX BOJIH.
Papnonokanust u rteneBuaenue. lllkana sineKTpOMarHUTHBIX BOJH. Pasnuunble
JIMAIa30Hbl YacTOT JJICKTPOMATHUTHBIX BOJH, UX XapaKTepHbIE OCOOCHHOCTH U
TEeXHHYECKHE  CpeJICTBa  HX  MONydeHHs.  lcmonb3oBaHHE — BHIMMBIX
yIbTPaHONICTOBBIX U IPYTHUX M3IYYCHHI B PACTCHUEBOICTBE U )KUBOTHOBO/ICTBE.
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KpaTKOC COJACpIKaHUE JICKIIUHN

Kon-Bo

4acoB

IIpakTHyeckas

IOArOTOBKa

DJeMeHThl reoMeTpruueckoi onTUKH. OCHOBBI Te€OMETPUYECKOH OnTUKH. DOpMYIIbI
Openens. [Ipunuun odpatumMocT cBETOBBIX Jiydeil. [Ipubopsl reomerpuueckon
ontuku. Poromerpusi.

+

20.

OnemenTsl BonHOBOH omrtuku. [Ipumanmn [oiireHca. MuTtepdepeHnus caera.
KorepentHocTs M onTuueckuil Xoa dydued. YcClOBUS MakCUMyMa U MUHHMMYMa.
WNuTtepdpepomerpsl. DnemeHTsl ronorpaduu. Judpakuus ceera. [lpuHiwn
T'roiirenca-®penens. Judpaknuonnas pemérka. Crnekrporpadus. Judpakius
PEHTICHOBCKHX JIyUeH.

21.

B3aumoneiicTBue nsnydenus ¢ BemectsoM. [lonspusanus cBeTa npu oTpaskeHUH U
npenomieHuu. JlBoitHoe nyuenpenomseHue. ONTHYECKH aKTUBHBIE BELIECTBA.
Caxapumerpsl. MckyccTBeHHas aHU30TpoOIHs U e€ ucnoiab3oBanue. HopmanbHas n
aHOMaJbHas Jucnepcus. TemnoBoe u3mydeHne. AOCOIIOTHO YEPHOE TeI0. 3aKOHEI
Kupxroga, Credpana-bonpumana u Buna. ®opmyna Ilnanka. Onruueckas
nupomerpusi. Potodddexr. BHemHui, BHyTpeHHUI ¥ BEHTHJIBHBIA (OTOIPPEKT.
VYpaBuenune OitHmTeliHa. [Ipumenenue ¢orosnementoB. Dddekr KommroHa.
JlromuHecueHTHOe  m3ny4deHue. buomomuHecuenuus.  Porobuonornueckue
npoueccsl.  Porocunres.  TepmopmHamMMka W MeXaHM3M  ()OTOCHHTE3a.
buosnepreruka.

22.

OneMeHTbl  KBAaHTOBOM  MeXaHUKH. KopHycKyJsipHO-BOJHOBOH  ayanusMm.
Judpakius snexktpoHoB. COOTHOIICHHS HEONpPEACIEHHOCTEH.  YpaBHEHHE
Hlpenunrepa. Atom Bomopoaa. DHepreTMYecKue YpoBHM aTtoma. lloTeHiuman
B030YX1eHus 1 nonusanuu. [locrynarel bopa. M3znydyenue u noriomeHue SHepruu.
BonoponononoOubie uoHBL. CTpPyKTypa CIIOXKHBIX aTOMOB. JHEpPreTHYecKue
YpOBHHU B CIOXHBIX atomax. [Ipuaiumn [Taymm. Ontindeckue CHEKTPB! U CIIEKTPHI
PEHTI€HOBCKOTO W3IydeHUs. [lepnogmueckas cucreMa 3JIEMEHTOB
JI.V.Menneneena.

Hroro

58

10%

4.3. CoaepsxaHue J1a00PaTOPHBIX 3aHATHIA

/1

HanmernoBaHue 1abopaTOpHBIX 3aHATUH

Kon-Bo

4acoB

IIpakTHueckas

TIOArOTOBKA

I/IsyquI/Ie MEXaHHYCCKOIo IBMXCHHU HA MallIMHC ATBy[[a

OmnpeneseHre MoMeHTa HHepLUH MasiTHuka O6epOeka

OmnpeneneHne MOMEHTA HHEPIIMU METOJOM KPYTHIBHBIX KOJICOaHH

HW3yuenne kone6aHUil MATEMAaTHIECKOTO MAsATHHKA U OIpPECICHUE YCKOPECHHS
CBOOOIHOIO IMaICHUs

|||+

I/I3yquI/Ie TapMOHHYCCKHUX KOJIEOAHHH ¢ TOMOIIBIO TNPY>KUHHOI'O MasiTHUKA

+

H3ydeHue 3aTyxanmux KonebaHui Ipy BHYTPEHHEM TPEHUHI

+

N[N B (W=

Onpez{eneHI/Ie BA3KOCTH JKUAKOCTH 11O METOAY CTtokca

NN N (N[N
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5o
Ne . 2e |28
HaumenoBaHue 1a00paTOPHBIX 3aHITHIH =2 | s
n/m SF| g &
& E
3 Omnpepnesenue JIMHBI CBOOOJHOT0 Ipodera Moiekyl 1 koadduipenta 5 +
BHYTPEHHET'0 TPEHHUs BO3/1yXa
9 | MccnenoBaHue 35eKTPOCTATHYECKOTO MOJISt 2 +
10 | M3mepenne EMKOCTH KOHAEHCATOpa 2 +
11 | M3mepenne conpoTUBIIEHUs] TPOBOJHUKOB METOIOM MOCTa YUTCTOHA 2 +
12 | Mi3y4eHue nenu mocTOsSHHOTO TOKa 2 +
13 | 3MepeHHe ropu30HTAIbHON COCTABISAOIIEH MATHUTHOTO OIS 3eMIU 2 +
14 W3ydenne neny nepeMeHHOr0 TOKa M ONPE/IeNICHUEe HHAYKTUBHOCTH KaTYLIKH ) +
15 W3zydenne nudpakiiy cBeTa 1 OnpeieNieHue AJIMHBI CBETOBOW BOJIHBI TPU ) +
OMOIIH U ()PAKIMOHHOMN PeIETKu
16 | [NonydeHue M aHAIN3 TOJIIPU30BAHHOrO CBETA 2 +
17 W3ydenue BpauieHus MIIOCKOCTH NOJISIPU3ALNH CBETA ONTHYECKH aKTHBHBIMHU ) +
BEILECTBAMHU
18 | Mi3y4eHne ONTHYECKUX TUPOMETPOB 2 +
19 | UzydeHnue 3akoHOB BHemHEro $poTodddexra 2 +
20 | AHanm3 creKkTpa U3JIydeHHsI ra30pa3psiTHOMN JIAMITbI 2 +
21 | AHanm3 cuekTpa W3JIy4eHHs JaMITbl HAKaJIMBaHUs 2 +
Hroro 44 | 20%
4.4. Coaep:xkaHue NMPaKTHYECKUX 3aHATHIl
5o
Neo . 22 28
o HanmeHnoBaHMe MPaKTUYECKUX 3aHITHH E g E 3
S o
& E
1 Kunemartuka 4 +
2 Junamuka 4 +
3 3aKOHBI COXpaHEHHUs 6 +
4 MexaHn4yecKue KoneOaHus 1 BOJIHBI 6 +
5 DJIeMEHTbI MOJIEKYJIIPHON M CTATUCTHYECKON (PH3UKHU 4 +
6 DIeMEHTHI TEPMOJMHAMHIKH 4 +
7 DJIeKTpOCTaTHKA 6 +
8 [TocTosHHBIH TOK, 3EKTPUYECKUE LIENU U MATEPUATIBL. 6 +
9 [TocTossHHOE MarHUTHOE I10J1Ie 4 +
10 DJIeKTpOMarHUTHBIC KOJIeOaHUsI M BOJIHBI. 6 +
11 I'eomeTpuyeckas ¥ BOJIHOBAs ONTUKA 2 +
12 KBanToBas onrtuka 2 +
13 DieMeHThI KBAHTOBOIH MEXaHHUKU M aTOMHON (hU3UKH 4 +
14 ATOMHOE SIIPO M 3JIEMEHTAPHBIC YACTHIIBI 2 +
Hroro 60 | 20%

14




4.5. Buabl v coepKaHHe CaMOCTOSATEILHOI PaGoThI 08y Ya0IINXCSl

4.5.1. Bugsl caMoCTOATEIBbHOH paboThl 00ydaroImuXcs

. Konugecto
Bupnbl camocTosTenbHOH paboThl 00yUaromumxes
JacoB
[TonroroBka K MPakTUYECKUM 3aHATHIM 42
IMoaroToBka K 1a00paTOPHBIM 3aHATHSAM U K 3aILUTE 34
1a00paTOpPHBIX pabOT
CaMOCTOATENbHOE H3yYEeHUE OTEIbHBIX TEM U 50
BOIIPOCOB
[ToaroToBka K NpOMEXYTOYHOH aTTeCTalluN 9
Hroro 135
4.5.2. CopepxaHue caMOCTOSITENIbHOM pabOoThl 00Yy4aOIINXCS
Ne Kon-Bo
HanmenoBanue TeM U BOIpOCOB

n/n 4acoB

1. Kunemarnka. 3amaun OaJIMCTHKH, HABEAEHHS Ha IEib, ]
ONTHMH3ALMH JIBI)KEHUsI, UX IPUMEHEHHE B arpOMHIKCHEPHH.

2. Junamuka. PeaktuBHOe nBmkeHue. J[BrkeHHe HEOSCHBIX TeI. ]
[Tonétel B KocMoc. Y cTOMUMBOCTD ABUKEHHUS. | MPOCKOMBI.

3. 3akoHBl coxpaHeHHs. Ilepemada MOIIHOCTH B MEXaHHYECKHX
cucreMmax. [Ipobmema OGesomopHoro nBmxeHus. IIpoGiema 8
BEYHOI'0 JIBHUTaTENs IEPBOTO Poja.

4. Mexanuyeckue KoneOaHust M BOJMHBL. PacyéT KOHKpPETHBIX
COCTOSIHUH U onpejeneHre COOCTBEHHBIX YaCTOT KOIe0aTenbHbIX 8
CHCTEM

5. DJEeMEeHTbl  MONEKYJSIPHOH M CTATHCTHYECKOH  (hM3HKH.
OC0OEHHOCTH JKHIKOTO COCTOSHUS. IIoBepXHOCTHOE HATSDKEHUE, 8
cMa4yMBaHue, Kanwuisipel. [louBeHHas Biara v OJIMB PacTEHUIL.

6. OnemeHThl TepMoauMHaMHMKH. TeruioBas »Hepretnka u  e€
9KOJIOTHYECKUH acnekT. Teruion3omnsuus, MeTolbl 3KOHOMHHU 10
TeIlIa.

7. OnextpocTaTika. CTaTU4ECKOE 3IIEKTPUYECTBO. ONEKTpH3aIUs 12
TeN. JIBWXKeHHE 3apsHKEHHBIX YacTUIl B AJIEKTPUUYECKHX IOJIAX.
AHAJIOTMH MEXIy OSJEKTPOCTATHYECKUM W TI'PaBUTALMOHHBIM
TIOJISIMU.
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No Komn-Bo
HaumeHnoBanue TeM U BOIIPOCOB

n/n 4acoB

8. IlocTosAHHBIA TOK, 3JIEKTPHUUYECKHE LEMH M  MaTepHaibl. 12
OJeKTpUUECKUH TOK B XMAKOCTIX U razax. KopoHHslil paspsn.
OneKTpOoHIBTPEL.

9. IocrossnHHOe ~ MarHuTHOe  mone.  IlocTossHHBIE — MarHUTBI 12

MaruutHoe none 3emuH. J[BmKEHHE 3apsDKEHHBIX YacTHI[ B
MarHUTHBIX DOJSIX. Macc-CrekTpoMeTpusi.

10. | DnekTpomarHUTHBIE KOJieOaHUsI W BOJNHBL V300pereHue paauo. 8
Ilepenaua  curHamoB.  PapmocBsisb W pajguosokauus.
MHUKpOBOJIHOBAsI TEXHHUKA.

11. | I'eomerpuueckas u BOTHOBAs ONTHKA. ONTHYECKHE H300PAXKEHUSL. 10
MexanusM 3peHus, Jedextsl 3peHus. OnTHYecKue sBICHUS B
aTtMmocdepe.

12. | KpanroBas  ¢m3uka.  DIEMEHTHl  KBAHTOBOH  ONTHKH. 10

JlromuHecueHnus. BbIHYXIEHHOE U3IIydeHHE M ONTHUYECKHUE
KBaHTOBEIe TeHeparopsl. doroHbl. Ombeitr bére, sdhdekr
KomnToHa.

13. | ®u3uka aToMa W 3IEMEHTH (PU3UKH TBEPAOTO Tela. DIEMEHTHI 10
KBaHTOBOM MexaHuku. IlocTaHoBKa 3amad O  JBHXKEHHU
MmuKpodacTun. OmepaTopsl (HU3UYecKHX BenuunH. KBaHTOBBIC
COCTOSIHHSI.

14. | Anepnas ¢usuxa. ATOMHOE SAPO W 3JIEMEHTAPHBIC YaCTHIIBL. 7
Honusupyromue u3IydeHMs M OLEHKAa UHX JEHCTBUS Ha
MaTepuangbl W JKMBblEe OpraHu3Mbel. MeToabl H3MepeHHs
WHTEHCUBHOCTH HOHHM3MPYIOWIMX u3lTydeHui. EcrecTBeHHSBI
paaualMoHHbIA (OH.

15. | CoBpemeHHas (u3ndeckas KapTuHa Mupa. Pons ¢pusuku B 4
Pa3BUTHU TEXHHKU U arpOIPOMBIILIEHHOTO TPOU3BOJICTBA.
Hroro 135

5. YueOHo-MeToAMYECKOE 00ecnieYeHHe CAMOCTOsITeJIbHOI padoThl 00y4aouXcst
mo TUCIHUILIMHE

VYyebHo-MeToanYeckue pa3paboTk umerotes B Hayunoit  6ubiamoreke ®I'BOY BO HOxHo-
VYpansckuit [AY:

1. MonexkynspHas Qu3uka U TepMOAMHAMUKA [DIEKTPOHHBIN pecype] : yd4eb. mocobue Uit
CaMOCTOSITENIEHOM PabOTHI CTYJCHTOB OYHOM M 3a04HOH (hopMbl oOyueHus [Hampasnenuil 35.03.06
Arpoumxenepus, 13.03.02 Dnektposnepretuka 1 anekrporexHuka, 19.03.02 IlponykTs! nuTanus u3s
pactutenbHOro  chipbsi, 23.03.03 DkcrutyaTanuss TPaHCHOPTHO-TEXHOJOTMYECKMX MAIIUH U
KOMILJIEKCOB, crieranbHocTh 23.05.01 HazemHble TpaHCTIOpTHO-TEXHOJIOrH4YecKkue cpeactsa) / FOxHo-
Vpaneckuit AY, UncTuTyT arponmxenepun ; coct. E. M. Bacapeiruna. - Yensounck: HOxHo-
Vpaneckuit AV, 2019. - 47 c. : Tabn. - bubmworp.: c. 47 (5 Ha3B.). Pexum npocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. dusnveckue OCHOBBI KIACCHYIECKON MEXaHHKHU [ DIIEKTPOHHBIA pecypce] : yueb. mocobue it
CaMOCTOSITENIEHOM PabOTHI CTYJCHTOB OYHOM M 3a049HOHM (opMbl oOydeHus [Hampasienuil 35.03.06
Arpounmxenepusi, 13.03.02 Dnexktposnepreruka u dnekrporexHuka, 19.03.02 Ilpoaykrs! nuTaHus u3
pactutenbHoro cwipbst, 23.03.03 OxcrutyaTanus TpaHCHOPTHO-TEXHOJIOTHMUECKMX MAIlMH U
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KOMIIIEKCOB, crenuansHocTr 23.05.01 HaszeMHBIe TpaHCIOPTHO-TEXHOIOTHYecKHe cpenctaa) / FOxHo-
VYpaneckuit 'AY, UuctutyT arpoumxenepun ; cocT. E. M. bacapsirmna. - Yemsbunck: IOxHo-
VYpansckuit AY, 2019. - 99 c. : wn., tabn. - bubmumorp.: c. 99 (5 Hasp.). Pexum nocryma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. DOmnekrtpoctatuka. I[locTOSHHBIH TOK [DJEKTpOHHBIH pecypc]: y4eb. mocobue s
CaMOCTOSITEILHOW PabOThl CTYACHTOB OYHOM W 3a04. opmbl oOyueHus / HOxuo-Ypanbckuit ['AY,
WnctutyT arpoutskenepuu; coct. E. M. bacapeiruna - Yensounck: FOxHo-Ypansckuit FAY, 2018 - 95
c. - loctyn u3 nokanbHOI cetn: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DIeKTpOMarHUTHBIE SBICHHS U KBaHTOBBIE 3 (eKTHI [ DIeKTpOHHEI pecypc]: yued. mocobue
JUISL CAMOCTOSTEIbHOM pabOThI CTYIEHTOB OYHOH U 3204. opMbl 00yueHus / HOxHO-Ypansckuii 'AY,
HacTutyT arpourxkenepuy; coct. E. M. bacapsiruna - Uensounck: I0xuo-Ypansckuit 'AY, 2018 - 49
c. - loctyn u3 nokansHo# cetu: http:/nb.sursau.ru:8080/localdocs/fisika/16.pdf.

6. ®OoHJ OLEHOYHBIX CPEACTB 1JIsl NPOBEACHUS
NPOMEKYTOYHOI aTTecTauuu 00y4al0UIHXCsl 0 JUCHMILIHHE

Jns yCTaHOBIICHHS COOTBETCTBHUS YPOBHS IIOATOTOBKU oOydaromuxcs tpedosanusam ®I'OC BO
pa3zpaboTaH (OHI OIEHOYHBIX CPEACTB UL TEKYIIEr0 KOHTPOIS YCIIEBAEMOCTH U HPOBEICHUSL
MIPOMEXYTOUHON aTTECTAIIMH 00yJAIONUXCS 110 AUcHUILIHHE. DOHI OIEHOYHBIX CPEICTB IPEACTABICH
B [Ipunoxenun.

7. OCHOBHAs1 ¥ JONOJIHUTEIbHAsS yueOHasl JIMTepaTypa, Heo0XoauMas 1Jisl OCBOCHUSI
AU CUHUILTHHBI

OcCHOBHas ¥ IOMOJHUTENbHAs yueOHas tuTepaTypa umeercsi B Hayunoit  GubiuoTexe u
JNEKTPOHHON MH(pOpMaLOHHO0-00pa3zoBaTenbHOit cpene PI'BOY BO 0xHo-Ypanbckuii 'AY.
OcHoBHast 1MTepaTypa

1.1.  TI'pabosckuit, P. . Kypc ¢usuku: yuebHoe mocobue st By3os / P. 1. I'paboBckuit. — 13-¢
u3n., crep. — Canxr-IlerepOypr Jlans, 2022. — 608 c. — ISBN 978-5-8114-9073-8.—
Tekct: onekTpoHHbI/ JlaHb : 2neKkTpoHHO-OMONMoreuHast cucrema. — URL:
https://e.lanbook.com/book/184052.

1.2. HBanos, U. B. CoopHUK 3a/1a4 1O KypCY OCHOBBI (DM3MKH U Onodu3uku : yuebHoe nocodbue / 1. B.
MBanoB. — 2-e u3n., ucnp. — Cankr-IlerepOypr : Jlanp, 2021. — 128 ¢. — ISBN 978-5-8114-1349-
2. — Tekcr: onekrponuslii// Jlap: onekTpoHHO-OMOMHOTEuHast cucremMa. — URL:
https://e.lanbook.com/book/168419.

1.3.  IlerepOypr: Jlanp, 2022. — 672 c¢. — ISBN 978-5-8114-1240-2.— TekcT: 31eKTpOHHBII1/
Jlans : 3neKkTpoHHO-OnbMMoTeuHas cucteMa. — URL: https://e.lanbook.com/book/210782.

1.4.  Casenbes, 1. B. COopHUK BOIIPOCOB 1 3aj1a4 1o o01eii pusmke: yaedHoe nocodue s By30B
/1. B. CaBenbeB. — 10-e u31., crep. — Cankr-IlerepOypr: Jlans, 2022. — 292 c. — ISBN
978-5-8114-9199-5. — Texkcrt: 31eKTpoHHBIH// JIaHb: 3MeKTPOHHO-ONOIHOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/187820.

JlonoJIHUTEIbHAS JIUTepaTypa

1.5.  HBanos, 1. B. OcHoBbl (usuku u 6uodusuku: yueobnoe nocodbue/ 1. B. Banos. — 2-e usz., ucmp.,
non. — Cankr-TlerepOypr : Jlawb, 2021. — 208 c¢. — ISBN 978-5-8114-1350-8. — Texkcr:
9NIEKTPOHHEIHN// Jlans: JIEKTPOHHO-OHOIHOTEeTHAS cucTeMa. — URL:
https://e.lanbook.com/book/168418.

1.6. Hpomor U. E. 3amaum mo obuierd ¢usmke [DnekTpoHHBIH pecypc]: yueOHoe mocobue /
Uponos U. E. - Cankr-IletepOypr: Jlans, 2020 - 420 c. - JlocTym K MOJHOMY TEKCTY C caiTa
OBC Jlans: https://e.lanbook.com/book/126942.

1.7.  TI'pabosckuit P.1. CoopHEK 3ama4 1o dusnke: yaeOHoe nmocodue / P. U. I'paboBckuii. — 4-¢
u3n., crep. — Cankr-IlerepOypr: Jlans, 2022. — 128 c. — ISBN 978 5-8114-0462-9. —
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Tekcer: 3NIEKTPOHHBIH// Jlans: JIEKTPOHHO-ONOINOTe HAS cucTeMa. —
URL:https://e.Janbook.com/book/210959

8. Pecypcbl nH(pOpMannoHHO-Te1eKOMMY HUKAIMOHHOI ceTH « MHTepHeT, Heo0X0AMMbIe
JJIS1 OCBOCHUS HCIHUILIUHBI

1. EnnHoe oKHO 1ocTyma K yueOHO-MEeTOIU4YecKUM pa3paboTkam https://roypray.pd

2. OBC «Jlanb» http://e.lanbook.com/

3. Yuusepcurerckas oudanoreka ONLINE http://biblioclub.ru

4. ®uzuxa. MexaHHKa: BHPTyalbHBIH aHAIOT JaOOPATOPHOIO OOOPYHOBAHHA: OOYJAIOIIHIt
pecypc U CaMOCTOSTENbHOH paboThl CTYAEHTOB OYHOH M 3a04HOHM ¢opmbl oOydeHms. - Tekcr:
JNIEKTPOHHBIN. - Anipec B ceTu: https://edu.sursau.ru/course/view.php?id=3963

9. MeTonnueckune YKazaHus Jist 06yqamumxcn 0 OCBOCHHUIO TUCHHUIIJIHHBI

YyeOHo-MeToaMuecKue pa3paboTku umetotced B Hayunoit  6ubianorexe u IEKTPOHHOU
uHpopMarronHo-oopaszoBatensHoi cpene PI'BOY BO 0xHo-Ypanbckuit [AY:

1. MonekynsapHas ¢u3uka H TepMOAMHAMUKA [DIEKTPOHHBIA pecypc]: yded. mocobue st
CaMOCTOSITENIEHOM PabOTHI CTYJCHTOB OYHOM M 3a04HOHM (opMbl oOyueHus [Hampasienuil 35.03.06
Arpoumxenepus, 13.03.02 Dnektposnepretuka u dnekrporexHuka, 19.03.02 IlponykTsl nuTanus u3s
pactutenbHoro cuipbs, 23.03.03 OxcrutyaTanus TpaHCHOPTHO-TEXHOJIOTHMUECKMX MAIlMH U
KOMIIIEKCOB, crenuansHocTr 23.05.01 HaseMHBIe TpaHCIOPTHO-TEXHOIOrHYecKHe cpenctaa) / FOxHo-
Vpaneckuit ['AY, Unctutyr arpoumkeHepuu; coct. E. M. Bacapeirnna. - YensOunck: HOxHO-
Vpaneckuit 'AY, 2019. - 47 c.. Ttabn. - bubmmorp.: c. 47 (5 HasB.)). Pexum pocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®dusnYecKue OCHOBBI KIIACCHYECKOH MEXaHUKHU [ DJEKTPOHHBIN pecypc]: yueb. mocodue mis
CaMOCTOSITENIbHOM PabOThI CTYJCHTOB OYHOM M 3a04HOH (hopMbl oOyueHus [Hampasienuil 35.03.06
Arpounmxenepus, 13.03.02 Dnextposnepreruka u dnekrporexHuka, 19.03.02 Ilpoaykrs! nuTanus u3
pactutenbHoro cuipbs, 23.03.03 OxcrutyaTanus —TpaHCHOPTHO-TEXHOJOTHMUECKMX MAIlMH U
KOMIIIEKCOB, crenuansHocTd 23.05.01 HaszeMHBIe TpaHCIOPTHO-TEXHOIOTHYecKHe cpenctaa) / FOxHo-
VYpaneckuit I'AY, UuctuTyT arpommxenepun; coct. E. M. bacapsirumna. - Yensbunck: HOxHO-
Vpaneckuit ['AY, 2019. - 99 c.: wun., tadbn. - bubmmorp.: c. 99 (5 Hasp.). Pexum npocryma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. DOmnekrtpoctatuka. I[locTOSHHBIH TOK [DJEKTpOHHBIH pecypc]: y4eb. mocobue s
CaMOCTOSITEILHOW PabOThl CTYACHTOB OYHOHM W 3a04. Gopmbl oOyueHust / HOxuo-Ypanbckuit ['AY,
HactutyT arpourxenepuy; coct. E. M. bacapsiruna - Yensounck: I0xuo-Ypansckuit AY, 2018 - 95
c. - loctyn u3 nokansHoi cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf

4. DIeKTpOMarHUTHBIE SBICHHS U KBaHTOBBIE 3 (eKThHI [ DIeKTpoHHEI pecypc]: yued. mocobue
JUISL CAMOCTOSTEIbHOM PabOThI CTYIEHTOB OYHOH U 3204. opMmbl 00yueHus / KOxxHO-Ypansckuii 'AY,
WuctutyT arpoutskenepun; coct. E. M. bacapeiruna - Uensounck: FOxHo-Ypanbsckuiit FAY, 2018 - 49
c. - Jloctyn u3 nokaneHO# cetr: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

5. DmnextpudectBo. Marnern3m. OnrTvka W KBaHTOBas (u3Mka [DIEKTPOHHBIH pecypc]:
11abopaTOpHBIN MPAKTHKYM JUIsl CTYACHTOB OYHOW M 3204HOM )opMbI 00y4deHwus [Hanpasiienuid 35.03.06
Arpounxenepust, 13.03.02 DnekrposHepreTuka u snekrporexHuka, 19.03.02 I[IpoaykTel nutanus u3
pactutenbHoro cuipbs, 23.03.03 OxcrutyaTanus TpaHCHOPTHO-TEXHOJIOTHMYECKMX MAIlMH U
KOMIIIEKCOB, crenuansHocTr 23.05.01 HaseMHBIe TpaHCIOPTHO-TEXHOIOrHYecKHe cpenctaa) / FOxHo-
VYpansckuit 'AY, UnctutyT arponmxenepun; coct.: E. M. bacapsiruna, 10. A. Hukumms. - 2-e u3g.,
ucnp. u gon. - Yensbunck: FOxuo-Ypansckuit I'AY, 2019. - 182 c.: un., Tabn. - bubmmorp.: c. 182 (5
Has3B.). Pexxum noctymna: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. ®u3nyeckre OCHOBBI MEXaHUKU. MoseKyisipHas GU3MKa U TepMOJAMHAMUKA [ DIeKTPOHHBIH
pecypc]: 1abopaTOpHbIH MPAKTHKYM JUIS CTYIEHTOB OYHO 1 3a04HOH (opMbI 00yUeHHUs [HanpaBIeHHH
35.03.06 ArpoumxeHnepusi, 13.03.02 DnextposHepreTnka W siekrporexHuka, 19.03.02 ITpomykTst
MUTaHUsI U3 PACTUTEIBLHOTO ChIpbs, 23.03.03 DkcruryaTanus TpaHCIIOPTHO-TEXHOJIOTHYECKIX MAIIMH 1
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KOMIIIEKCOB, crenuansHocTr 23.05.01 HaszeMHBIe TpaHCIOPTHO-TEXHOIOTHYecKHe cpenctaa) / FOxHo-
VYpansckuit 'AY, UnctutyT arponmxenepuu; coct.: E. M. bacapeiruna, 10. A. Hukumms. - 2-e u3g.,
ucnp. u o1 - Yensounck: H0xu0-Ypansckuit 'AY, 2019. - 136 c.: un., Tabun. - C npun. - bubmnorp.:
c. 133 (5 na3B.). Pexxum nocryna: http:/nb.sursau.ru:8080/localdocs/vmat/39.pdf

7. JlabopatopHasi pabora Nel. OmnpezneneHHe YCKOPEHHS CHIIBI TSDKECTH C  IIOMOIIBIO
MaTEMaTH4eCKOro MAasTHUKA: METOAMYECKHE YKa3aHHMsA JUIi CaMOCTOSATEIbHOM paboThI CTYJICHTOB
OYyHOH ® 3ao4Hoi (opm oOyuyeHus [HampaBinenud 35.03.06 Arpounxenepusi, 13.03.02
OnekTposHepreTuka u nekrporexHuka, 19.03.02 IlpomykTel mUTaHHMSA M3 PACTUTEIBHOTO ChIPbS,
23.03.03 OkcrulyaTaiysi TPAHCIOPTHO-TEXHOJIOTMYECKUX MAIlMH M KOMIUIEKCOB, CIELUAIbHOCTU
23.05.01 HazemHBIE TPaHCIIOPTHO-TEXHONOTHYECKHUE cpecTBa] / coctaButenu: E. M. bacapsiruna, 0.
A. Huxumms; I0xHO-Ypansckuit ['AY, UHCTHTYT arpomxeHepun. - Yensounck: FOxuo-Ypanbckuit
T'AY, 2021. - 10 c.: win., Tada. - bubmuorp.: c. 10 (8 Ha3B.). - TeKkcT: HNEKTPOHHBIHA. - AJpec B CeTU:
http://nb.sursau.ru:8080/localdocs/fisika/20.pdf

8. JlabGoparopHast pabotra Ne2. MccienoBaHue pPaBHOYCKOPEHHOTO IBIDKEHHS Ha MalluHE
ATByza: METOMYECKUE YKa3aHUA Ul CaMOCTOATEIbHOM paboThl CTYAECHTOB OYHOH U 3a0uHOi opM
o0yueHus [Hanpasienuid 35.03.06 Arpounskerepust, 13.03.02 DnekTposHepreTHKa 1 AIEKTPOTEXHUKA,
19.03.02 TIpoaykThl NHUTaHUS M3 pacTUTENbHOro ChIpbsi, 23.03.03 DxcmryaTanusi TpaHCHOPTHO-
TEXHOJIOTHYECKUX MAaIlMH M KOMIUJIEKcoB, cremuansHocTd 23.05.01 HasemHble TpaHCIOpTHO-
TeXHoIoruueckue cpeacrna) / cocraurenu: E. M. Bacapeiruna, 0. A. Hukumus ; FOxHO-Y panbckuit
I'AY, Unctutyt arpomxenepuu. - Yensbunck: FOxuo-Ypamsckuit 'AY, 2021. - 10 c.: un., Tabm. -
Bubnuorp.: c. 10 (8 Ha3B.). - TEKCT : 31MEKTPOHHBIN. - AIpeC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/21.pdf

9. JlabopatopHas pabdora Ne3. OmpezneieHue MOMEHTA WHEPIMU Tella METOJAOM KPYTHIIBHBIX
KoIeOaHUH : METOAMYECKHE YKA3aHHUS JUIL CAMOCTOSTENBbHOH pabOThl CTyZEHTOB OYHOH M 3a04HOI
¢dopm oOydenus [HampasieHuit 35.03.06 Arpommxenepus, 13.03.02 DuexTposHepreTuka H
anekTpoTexHuka, 19.03.02 IIpogykTsl muTaHus U3 pacTUTENBbHOrO Chipbs, 23.03.03 Dxcruryaranus
TPaHCHOPTHO-TEXHOJIOTMUECKUX MallMH M KOMIUIEKCOB, crenuansHocT 23.05.01 Hasemneble
TPaHCIIOPTHO-TEXHONOIH4eckue cpencreal / coctaButenu: E. M. Bacapsiruna, 10. A. Huxumms ;
0xHO-Ypanbsckuit [AY, UacTHTyT arpomkenepun. - Yensounck: FOxHo-Ypansckuit [AY, 2021. - 9
C.: WL, Tabi. - bubsmorp.: c. 9 (8 Ha3B.). - TeKCT : AEKTPOHHBIN. - AZIpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/22.pdf

10. JlaGopatopHas pabora Ne4. I3ydeHne TrapMOHHYECKOTO KOIeOaHHSI C IOMOIIBIO
MIPY>KUHHOTO MasTHHKA: METOJUYECKUE YKa3aHUS AT CAMOCTOSTEIBHOI paboThl CTyJCHTOB OYHOU U
3a0uHOi (hopMm 0OyueHus [Hampasiiennid 35.03.06 Arpoumxenepusi, 13.03.02 DnekrposHepreTuka u
anektporexnuka, 19.03.02 IIpoaykThl muTaHus M3 pacTUTENbHOrO Chipbs, 23.03.03 Dkcrutyatanus
TPAaHCHOPTHO-TEXHOJOTMUECKUX MAalIMH M KOMIUIEKCOB, crenuanbHoctd 23.05.01 Hasemusble
TPaHCIOPTHO-TEXHOJOorHYeckue cpeacrBa] / cocraButenu: E. M. Bacapeiruna, 10. A. HukunmH ;
10xHO-Ypansckuit [AY, UHCcTHTYT arpomkerepui. - Yensounck: FOxuo-Ypansckuii 'AY, 2021. - 10
C.: WL, Tabu. - bubmuorp.: c. 10 (8 Ha3B.). - TeKkcT: SIEKTPOHHEIN. - ATpec B ceTH:
http://nb.sursau.ru:8080/localdocs/fisika/23.pdf

11. JlaGopatopHas paGora NeS. lcciemoBaHume 3aTyXamoIIUX KoleOaHUIl: MeTOOWYEcKue
yKa3aHUS I CAMOCTOSTEIbHOH pabOTHI CTYyCHTOB OYHOH U 3a049HOI (GopM 00ydeHuUs [HampaBIeHHI
35.03.06 Arpoumxenepusi, 13.03.02 Onextposnepretuka M snekrporexHuka, 19.03.02 ITpogykrst
MUTaHUA U3 PACTUTENBHOTO ChIPbsI, 23.03.03 DKkcruTyaTalys TpaHCIIOPTHO-TEXHOIOTNYECKUX MAIKH U
KOMILJIEKCcoB, crenuanbHoctd 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOTUYECKUE CpeacTBal /
cocraputenu: E. M. bacapeiruna, 0. A. Hukummnb; IOxHO-Ypansckuii T'AY, HWactuTyT
arpowxkeHepud. - Yenssounck: FOxHo-Ypansckuii [AY, 2021. - 10 c.: ni., Tadu. - bubmmorp.: c. 10 (8
Ha3B.). - TeKcT: 3JIeKTPOHHBIN. - Azipec B ceTH: http://nb.sursau.ru:8080/localdocs/fisika/24.pdf

12. JlabopaTtopHast pabora Ne6. OmpenencHue MOMEHTa HHEPIMH MasTHHKa MakcBena:
METOANYECKHE YKAa3aHUS I CAMOCTOSTEIbHOH pabOThI CTyACHTOB OYHOH U 32049HOH (opM 00ydeHHS
[nanpasnennit 35.03.06 Arpounskenepus, 13.03.02 DnekTposHepreTHka U 31eKTpoTexHuka, 19.03.02
IIpogykTsl mHUTaHMS M3  pacTUTENbHOro  cbipbst, 23.03.03 DOkcmiyaranus TpaHCIOPTHO-
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TEXHOJOTMYECKUX MAIIMH M KOMIUIEKCoB, cremmanbHocTd 23.05.01 Hazemnsle TpaHCHOpTHO-
TexXHooruueckue cpencrsal / cocraputenu: E. M. bacapsiruna, 10. A. Hukumms; FOxHO0-Y pansckuit
I'AY, UnctutyT arpomxenepun. - Yemabunck: IOxuo-Ypansckuit AV, 2021. - 9 c.: un., Tabm1. -
Bubmmorp.: c. 8-9 (8 Ha3B.). - TeKkcT: ANMEKTPOHHBIN. - AJIpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/25.pdf

13. JlabopatopHasi pabGora Ne7. OmpeneneHue CKOPOCTH MyJIH C TOMOIIBIO KPYTHIBHO-
6aJUICTUYECKOTrO MAATHUKA: METOJMYECKUE YKA3aHHs 111 CAMOCTOSATENbHOM PabOThI CTYICHTOB O4YHOM
1 3a04HOI popMm oO0yueHus [HanpasieHuit 35.03.06 Arpounxenepus, 13.03.02 DnekrposHepreTuka u
anektporexnuka, 19.03.02 IIpoaykThl muTaHus W3 pacTUTENbHOro chipbs, 23.03.03 Dkcrutyatanus
TPaHCHOPTHO-TEXHOJIOTMUECKUX MallMH M KOMIUIEKCOB, crenuansHocT 23.05.01 Hasemnsle
TPaHCIIOPTHO-TEXHONOIHYeckue cpenacrsa] / cocraputenu: E. M. Bacaperruna, 10. A. Huxumms,
10xHO-Ypansckuit [AY, UHCcTHTYT arpomkerepui. - Yensounck: FOxuo-Ypansckuit 'AY, 2021. - 10
C.: WL, Tabu. - bubmuorp.: c. 9-10 (8 Ha3B.). - TeKCT: 3MeKTPOHHBIIL. - Afpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/26.pdf

14. JlaGopatopHast pabGora Ne8. M3ydeHue ympyroro m HEYNpyroro yaapa: METOIHYECKHE
yKa3aHUS I CAMOCTOSTEIbHOM pabOoTHI CTyJCHTOB OYHOM U 3a049HOH (GopM 00ydeHus [HampaBIeHHI
35.03.06 Arpoumxenepusi, 13.03.02 OnextposnepreTuka M snekrporexHuka, 19.03.02 ITpogykrst
MUTaHUA U3 PACTUTENBHOTO ChIPbsI, 23.03.03 DkcruTyaTanus TpaHCIIOPTHO-TEXHOIOTNYECKUX MAIKH U
KOMIIIEKCOB, crenuansHocTd 23.05.01 HasemHBIe TpaHCIOPTHO-TEXHOIOTHYECKHE CpeACTBa] /
cocraputenu: E. M. bacapeirmna, 0. A. Hukummnb; IOxHO-Ypansckuih T'AY, HWactuTyT
arpowxkeHepud. - Yensounck: Oxuo-Ypansckuit [AY, 2021. - 14 c.: win., Tabun. - bubnuorp.: c. 13-14
(8 Ha3B.). - TeKCT: AJIEKTPOHHBIN. - Afipec B ceTu: http:/nb.sursau.ru:8080/localdocs/fisika/27.pdf

10. MUndopManuoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble IIPH 0CYLIECTBICHHH
00pa3oBaTe/IbHOI0 MPolecca N0 JUCHHUILINHE, BKJII0Yasi NepedyeHb NIPOrpaMMHOT0 odecniedeHust
4 HH(OPMALHMOHHBIX CHIPABOYHBIX CHCTEM

B HayuHnoii OubinoTtexe ¢ TepMHUHAIBHBIX CTAHIMI IPEIOCTABIAETCS JOCTYH K 0a3aM JaHHbIX:
- Texakcnept (uH(popMarmoHHO-cripaBoyHast cucrema 'OCToB);

- «CenbX03TeXHHKa» (ABTOMAaTU3UPOBAHHAS CIIPABOYHASI CHCTEMA);

- My TestX10.2.

Ilepeyennb JIMLIEH3MOHHOIO IPOIPAMMHOI0 0O0ecneYeH st
MyTestXPRo 11.0
Microsoft Windows PRO 10 Russian Academic OLP 1License NoLevel Legalization
GetGenuine
MoitOduc CrannapTHBIH

11. MaTtepua/ibHO-TeXHUUYecKasi 0a3a, HeoOXoAMMasi IJIsl OCYLeCTBICHUS
00pa3zoBaTeJbHOr0 NMpolecca Mo JUCHUIJINHE

YyeOHble ayIUTOPHH JJIsl IPOBEJCHUs] 3aHATHIA, IPeJyCMOTPEHHBIX NIPOrPaMMOii, OCHAILICHHbIE
000opy0BaHHEM M TeXHHMYECKHMH cpeAcTBaMH o0ydenus. Ilomemenus 1/isi caMoCTOATEIbHOM
Ppa6oThI 00yUarOIIMXCH.

[Momemenune s camocTosiTenbHOW pabotel 454080, UensOunckas o0ia., r. YensOuHCK,
npocrtiekT JleHnHa, 75, rnaBHbIM Kopiryc, ayautopus Ne303.

YyeOHas ayAuTOpHst AJIs IPOBENICHHS 3aHITHI JISKIIMOHHOTO ¥ CEMUHAPCKOT0 THIIA, KyPCOBOTO
MPOCKTUPOBAHMUS, TPYIIOBBIX W WHIWBUAYAJBHBIX KOHCYJBTAIlMid, TEKYIIEro KOHTPOIS |
MpoMeXyTouHOW aTrectaunu,454080, Yensounckas obin., r. Yensounck, yn. Kpacnas, 38, yueOHbII
xopmyc, ayauropuu Ne 3103.
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VY4eOHbIE ayIUTOPHU [yl IPOBEACHUS 3aHATUIl JIEKIIMOHHOTO M CEMHHApPCKOTO THIIOB,
TPYNIIOBBIX U MHIMBUAYaIbHBIX KOHCYJIBTALMH, TEKYIIETO KOHTPOJIS U MIPOMEKYTOYHON aTTECTallUH,
OCHAIIICHHAs! 000PY/I0OBaHHEM M TEXHUYECKMMH CPEACTBAMH JUIsl BBIIOJHEHHS Ja0OpaTOpPHBIX paboT
454080, Yensounckas o6., r. Yensounck, yn. KpacHas, 38, yueOHbIil Kopiyc, ayautopun Ne 2093,
2055.

IlepeuyeHb 000pyIOBaHUSA M TEXHHYECKUX CPeICTB 00yYeHHs

Ayn. 303 HOYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/DOS/15.6;
[IEPCOHAJIBHBIN KOMITBIOTEP B KOMIIJIEKTE: cucremusii 6ok Pentium E 5400 2.7GHZ,
sxecTkuit auck 250 Gb, monutop 19" LCD, knaBuatypa, meib — 30 mr.; [IPUHTEP CANON LBP-
1120 nazepusiii; Dxpan ¢ 3nekrponpusogom; [IPUHTEP CANON LBP-1120 nazepnsriii; UK [TYJIBT
Y IS OKPAHA C 3JIEKTPOITPMBO/IOM; KOJIOHKHU 5+1 SVEN IHO.

Ayn. 2053, 2093: VYcranoBka nabopartopHas «MasiTHUK YHHBEpCaJbHBIH»; YCTaHOBKa
nabopatopHas «MasTHUK MakcBeiuia»; YcraHoBka jlaboparopHast «CoynapeHue mapoBy; Y cTaHOBKa
mabopatopHast «MammHa ATByzma»; YCTaHOBKAa JUIA ONpENENCHHS OTHOIICHHS YASIbHBIX
TEIUIOEMKOCTeH BO3AyXa; YcTaHOBKa JlabopatopHas «['mpockom»; Harmsmsle ydeOHBIE HOCOOHS;
Kommexr ma6oparopun "DnektpudecTBO M MarHeTHsM'; MoHoxpomartop YM2; VcraHOoBKa Uit
H3YYeHUs 3aKOHOB F€OMETPHUYECKON ONTHKHM; YCTaHOBKA JUIL U3YYeHHS AU(paknuy; YCTaHOBKA JUIL
H3y4eHUs HHTep(EepeHINH CBeTa; YCTaHOBKA Ul U3YdCHHs HOIAPHU3AllUM CBETa; YCTAHOBKA JUIL
U3y4yeHHs: aOCOJIOTHO YEPHOro Tena; YCTAaHOBKA ISl MCCIEIOBAHHMS XapaKTEPUCTHUK BAaKyyMHOTO
(horoanemenra.
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ITIPU/IOJKEHHE

®OHJ OHEHOYHBIX CPEJACTB

UL TEKYILEr0 KOHTPOJIS yCIIeBAEMOCTH ¥ IIPOBEACHHUSI IPOMEKYTOYHON aTTeCTALnK
00y4aroIuxcs
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COJEPKXAHHUE

KomrereHIMy 1 UX UHAUKATOPBI, POPMUPYEMBIE B IPOLIECCE OCBOCHUS UCLHUIIINHBI
INokaszaTenu, KpuTepuM W  IIKajJa  OLEHUBAHMS  MHIMKATOPOB  JIOCTIIKECHMS
cOpMUPOBAHHOCTU KOMIIETECHIUI
TunoBble KOHTPOJIBHBIE 33a7aHUS U (WJIM) MHBIE MaTepUajbl, HEOOXOAUMBIE JUI OLIEHKU
3HaHWH, YMCHHUH, HABBHIKOB U (WJIH) OMNbBITAa JEATENBHOCTH, XapaKTEPU3YIOIIUX
chopMUPOBAHHOCTH KOMIIETEHIUH B IIPOL[ECCE OCBOCHUS TUCIUILIHHE
Meroandeckre MaTepUabl, ONPeIeNsIonre IPOLELyphl OLEHUBAHUs 3HAHUH, yMEHHUH,
HABBIKOB U (MJIM) ONBITA EATEIbHOCTH, XapaKTepU3yIOIMX chOPMUPOBAHHOCTD
KOMIETEHIUH
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1. KommeTeHIINH M HX HHAHKATOPbI, (l)Ole/lpyeMble B npouecce 0CBOCHUs TUCHHUIIMHBI

OIIK-1 CrnocobeH pemaTe THIOBBIE 3aJa4dl MPO(ECCHOHANBHON NEATENPHOCTH Ha OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB MAaTEMaTHUYECKMX M ECTECTBEHHBIX HAyK C IpPUMEHEHHEM HH(OPMaIMOHHO-
KOMMYHUKALHOHHBIX TEXHOJIOTUH

Kon u HaumeHoBanue Popmupyemsie 3VYH Hanvenosanue
MHIUKATOpa 3HaHUA YMCHHS HaBBIKU OLCHOIHbIX
JOCTHKEHHS CpencTs

KOMIETEHIIUH
NA-1.0mx-1 O0yyaronuics OO0yyatomuiics O0yyaronuics Texymmii
Hcnons3yer JIOJDKEH 3HATh: JIOJDKEH YMETh: JIOJDKEH BJIAJIETh. | KOHTPOJIb:
OCHOBHBIE 3aKOHBI OCHOBHBIE 3aKOHBI HCIIOJIB30BATh HaBBIKaMH: - ompoc  Ha
€CTECTBEHHOHAYYHBIX | ECTECTBEHHOHAYYHBIX | OCHOBHBIE 3aKOHBI UCTIONB30BAHMS MPaKTHICCKOM
JUCLUTIIHH 715t JUCHUIUTHH ((DU3MKH) | €CTECTBEHHOHAYYHBIX | 3HAHMH OCHOBHBIX ?amxﬂ; .
peuieHns JUIS pEIeHUs. bz (inzeia:g) 3aKOHOB naGopatopHoii
CTaHAAPTHBIX 33/1a4 B | CTAaHJApPTHBIX 3a7a4 B JUTSL peIIeHHs €CTECTBEHHOHAYUHBIX | a6
COOTBETCTBHH C COOTBETCTBHU C CTaHJAPTHBIX 337189 B | AMCUMILIMH (PU3HUKH) | . rectuposanue
HanpaBJIEHHOCTBIO HarnpaBJIEHHOCTHIO COOTBETCTBUH C JUISL perieHus TIpomexyTouHas
npo()eCCHOHANBHON | TPOQecCHoHaTbHOM HaNpPaBJIEHHOCTBIO | CTAHAAPTHBIX 3aJa4 B | arTecTauus:
JIeSTeITbHOCTH JIeSITeNbHOCTH npohecCHOHAILHON COOTBETCTBHUHU C - 9K3aMCH;
- (b1.0.10-3.1) IEeSITEIIbHOCTH HaIpPaBIEHHOCTBIO - 3a4eT
-(b1.0.10-v.1) MPOQECCHOHATBEHON
JIeSITENBbHOCTH -
(b1.0.10-H.1)
OIIK-5. CnocobeH ydwacTBOBaTh B IIPOBEACHUHM OSKCIEPUMCEHTAJBHBIX  HCCIEIOBaHUI B
npo)eCCHOHAIIBHOM e TeNbHOCTH

Kon n HaumeHOBaHHe Dopmupyembie 3YH Haumenosanue
HMHJUKaTopa 3HAHUSA YMEHHS HaBBIKH OLICHOYHBIX
JOCTHKCHUS CpeacTs
KOMITETeHIINH

NI-1.0nk-s O06yuatommiicst nomken | OOyqatomuiicst nomken | OOywatomumiics nomwken | Texymuit
VuactByer B 3HaTh: OCHOBHBIC YMETb: HCIIONB30BATh BIIAZICTh: HABBIKAMU: | KOHTPOJIb:
9KCIIEPHMEHTAIBHBIX 3aKOHBI OCHOBHBIC 3aKOHBI HCTIONIb30BAHHS 3HAHUH | -  OTBET  Ha
HCCJICAOBAHUAX €CTECTBEHHOHAYYHbIX €CTECTBEHHOHAYYHbIX OCHOBHBIX 3aKOHOB MPAKTUYECCKOM
ANIEKTPOOOOPYLOBAHKS | AUCUMIUIMH ((U3UKHK), | AMCUMIUIMH (U3UKH) B | €CTECTBEHHOHAYYHBIX | 3QHATHH;
U CpeAcCTB HUCIOJIb3YIOIIHUECS B OKCIIEPUMEHTAJIBHBIX JUACLUUILIAH (Cbl/l?nl/ll(l/l) B - OTYET o
aBTOMATH3aLHN 9KCMIEPHMEHTATBHBIX HCCIEA0BAHHAX 9KCMEPHMEHTANBHBIX | J1a00paTOPHOl
HCCIEeJOBAHUSIX 3IEKTPOOOOPYIOBAHUS HCCIIEJOBAHUAX pabore;
9I1eKTPOOGOPYAOBAHHS M CPEeACTB 91eKTPOOOOPYJOBAHHS | - TECTHPOBAHHE
U CPEACTB ABTOMATH3aLHH - M CPeJICTB TIpomexyrounas
aBTOMATH3aIHK (1.0.10-Y.2) aBTOMATH3AINH - aTTecTalus:
—(51.0.10-3.2) (51.0.10-H.2) - 9K3aMeEH;
- 3auer

2. [Toka3aTe/u, KpUTEPUHU U LIKAJIA OLeHUBAHMS HHANKATOPOB AOCTHKEeHUs KOMIIeTeHIMii

Dopmupyembre KpuTtepuu u mikaa olieHMBaHHUs pe3yIbTaTOB 00yUYEHHUs 110 JUCLUIIIMHE
3VH
HenocraTounsrii JlocTaTouHslit Cpennuii yposeHb | Brlcokuil ypoBeHb
YPOBEHb YPOBEHB
b1.0.10-3.1 OO6yuarommuiics He OOGyuatornuiicst ciado OO0yuarommiicst ¢ OO6yuarommuiics ¢

3HACT OCHOBHBLIC 3HACT OCHOBHBIC 3aKOHBI HE3HAYUTCIbHBIMU TpeGyeMOﬁ CTCICHBIO

3aKOHBI €CTECTBCHHOHAYIHBIX OIIMOKaMH U TIOJTHOTBI ¥ TOYHOCTH

€CTECTBEHHOHAYYHbIX JUCLUAILIAH (Cbl/BI/IKI/I) OTJCJIbHBIMU 3HACT OCHOBHBLIC 3aKOHBI
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JUCLMILINH ((PU3UKH)
LUTSL peLeHust
CTaHJApTHHIX 3aJa4 B

VIS peLLeHUst
CTaH/aPTHBIX 3a]a4 B
COOTBETCTBHH C

npobenamu 3HaeT
OCHOBHBIC 3aKOHBI
€CTEeCTBEHHOHAYUHBIX

€CTECTBEHHOHAYYHBIX
JUCLMILINH ((PU3UKH)
JUTSL PEIICHHs

COOTBETCTBHU C HanpaBJIeHHOCTBIO JMCIUTIIAH (QU3UKN) CTaH/IapTHBIX 3a/1a4 B
HAIPaBICHHOCTBIO npodeccHoHaIbHOI JUISL PELICHUs COOTBETCTBHU C
npodeccHoHaNnbHOI JIEATEIIHOCTH CTaHJIAPTHBIX 337124 B HAanpaBIECHHOCTBIO
JIEATENbHOCTH COOTBETCTBHH C npodeccuoHanbHOMH
HaNpaBJIEHHOCTHIO JIeATETLHOCTH
npoheCcCHOHANBHOI
JESITeIbHOCTH
51.0.10-¥.1 OOGyuaroruuiicst He | OOyuaronmiics  crmabo | OOyuarommiics  ymeer | OOywarommiicss — ymeer
YMEeT HCIIONb30BaTh | yMEET  HCIONB30BaTh | HCIONB30BATh HCIIOTB30BaTh
OCHOBHBIE  3aKOHBI | OCHOBHBIE 3aKOHBI | OCHOBHBIE 3aKOHBI | OCHOBHBIC 3aKOHBI
€CTeCTBEHHOHAYYHBIX | €CTECTBEHHOHAYUYHBIX €CTEeCTBEHHOHAYYHBIX €CTEeCTBEHHOHAYYHBIX
qucuuiuine (Gusukn) | aucuuiuind  (Gusuku) | qucumiuine  (Qusuku) | gucummine  (Gusukm)
JUIst peleHus | st peleHus | Ui peleHus | st peLIeH s
CTaHJapTHBIX 3aJa4 B | CTAHZAPTHBIX 3aJ@4 B | CTAHAAPTHBIX 337ad B | CTAHJAPTHHIX 3a7ad B
COOTBETCTBHHI ¢ | cooTBETCTBHU ¢ | cooTBeTCTBHU ¢ | cooTBEeTCTBHU c
HAIPaBICHHOCTBIO HAIPaBICHHOCTBIO HAIPaBICHHOCTBIO HAIPaBICHHOCTBIO
1poheCCUOHANBHOM npohecCHOHANBHOI 1poheCCUOHANBHOM npoheCcCHOHANBHOI
JIeATETLHOCTH NS TENBHOCTH JIEATETLHOCTH C | OesATeNbHOCTH
HE3HAYUTENIbHBIMU
3aTPYAHCHUSIMEI
b1.0.10-H.1 OGyuaroruiicst He OOGyuatornuiicst ciado O6yuatoruuiicsi ¢ OO6yuarormuiics
BlIaJIeeT HAaBbIKAMH BJIaJIeeT HaBbIKAMHU HeOOIbLIIMH cBOOOJHO BiageeT
HCIOJB30BAHUS UCIIONIb30BaHHs 3HAHUM 3aTpyAHEHUAMI HaBBIKAMH
3HAaHUI OCHOBHBIX OCHOBHBIX 3aKOHOB BJIaJieeT HaBBIKAMH WCIIOJB30BaHNUS 3HAHHIT
3aKOHOB €CTECTBEHHOHAYYHBIX | MCIOJb30BAHUS 3HAHUN OCHOBHBIX 3aKOHOB
€CTECTBCHHOHAYYHBIX | AUCLHUIUIMH ((HU3HKH) OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX
JuctuIaH (Gusnkm) JUISL PEILICHHS €CTECTBEHHOHAYYHBIX JUCHUILTAH (Pr3KKH)
IS pEIIeHUS. CTaH/IapTHBIX 3a/1a4 B JMCIUTIIAH (QU3UKN) JUIS peIeHUs.
CTaH/IapTHBIX 3a/1a4 B COOTBETCTBHU C JUISL pETICHUS CTaH/IapTHBIX 3a/1a4 B
COOTBETCTBHU C HAIpPaBICHHOCTBIO CTaHJapTHBIX 33124 B COOTBETCTBHU C
HAaNpaBIECHHOCTBIO npodeccHoHanbHOI COOTBETCTBHH C HAanpaBIEHHOCTBIO
npodeccHoHaNnbHOI JeSTEIbHOCTH HaNpaBJIEHHOCTHIO npodeccuoHanbHOMH
JIeATEIbHOCTH npodeccuoHaIbHO JESITeIbHOCTH
JIeSITETTLHOCTH
b1.0.10-3.2 OO6yuarommuiics He OOGyuatornuiicst ciado O6yuatoruuiics ¢ OO6yuarommuiics ¢
3HAET OCHOBHBIC 3HAET OCHOBHbIE 3aKOHBI HE3HAYUTEIbHBIMU TpeGyeMoil CTeneHbio
3aKOHBI €CTEeCTBEHHOHAYYHBIX OmMOKaMH 1 HOJTHOTBI U TOYHOCTU
€CTEeCTBEHHOHAYYHBIX | JUCIHILINH (bU3nKH), OT/ICITbHBIMH 3HAET OCHOBHBIC 3aKOHBI
JUCLUIIINH HCIONB3YIOIHECs B npobenaMu 3HaeT €CTECTBEHHOHAYYHBIX
(pusukm), 9KCHEPUMEHTATBHBIX OCHOBHBIE 3aKOHBI JTUCUUIUTNH (DH3UKH),
UCIONB3YIOIIHECs B HCCIIEI0BAHUSX €CTECTBEHHOHAYUHBIX UCIONB3YIOIIHECS B
SKCIIEPUMEHTAIBHBIX | 3JIeKTPOOOOPYIOBaHHS JCLIMIIINH ((pU3MKN), SKCIIEPUMEHTAIbHBIX
HCCIEOBAHUSX U CPELCTB HCHOJIB3YIOIIHECs B HCCIIC0BAHUSX
JIEKTPO- ABTOMATU3ALUH 9KCIIEPUMEHTAIBHBIX JIEKTPOOOOPyAOBAHNUS
000pyI0BaHHS U HCCIE0BAHMAX U CPE/ICTB
CpeacTB 9IEKTPO0OOPYOBAHUS ABTOMATU3ALUH
ABTOMATH3ALUH U CPEACTB
ABTOMATH3aLUI
51.0.10-y.2 OO6yuarommuiics He OOGyuatornuiicst ciado OOGyuaroruuiicsi ymeer OO0yuaromuiics ymeer
yMeeT UCIOJIb30BaTh YMEeT UCIIOJIb30BaTh HCIOJIB30BATh HCIOJIB30BATh
OCHOBHBIE 3aKOHBI OCHOBHBIE 3aKOHBI OCHOBHBIE 3aKOHBI OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX | ©CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
qucuuiuid (Gusuku) | gucuumuinH (Gusuku) B | gucuniuint (Gpusuku) B | aucuuiuind (GU3HKN) B
B 9KCIIEPUMCHTAIBHBIX 9KCIIEPUMEHTAIBHBIX 9KCIIEPUMCHTAIBHBIX
SKCIIEPUMEHTAIBHBIX HCCIIEI0BAHUSX HCCIE0BaHMAX HCCIIeI0BAHMUSAX
HCCIIEOBAHUSX 9IEKTPOOOOPYHOBAHUS | OIEKTPOOOOPYOBAHUS | IIEKTPOOOOPYLOBAHUS
JIEKTPO- U CPELCTB U CPEACTB U CPELCTB
000pyI0BaHHS U ABTOMATH3aIlHI ABTOMATH3aIHH C ABTOMATH3alMU
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Cpeacrs HE3HAYUTCIbHBIMU
ABTOMAaTU3aAlUN 3aTPpyAHCHUSMU
b1.0.10-H.2 OO6yuatoruiics He OGyuatornuiicst ciado OO0yuarommiicst ¢ OO6yuarormuiics
BJIaJI€€T HaBbIKAMU BJIaJI€€T HaBbIKAMU HEOOJIbIIUMU CcBOOOHO BJIaI€E€T
HCIOJB30BAHUS UCIIONIb30BaHHs 3HAHUM 3aTpyAHEHUAMI HaBBIKAMH

3HAHUH OCHOBHBIX
3aKOHOB
€CTECTBEHHOHAYYHBIX
JuctuIuiH (Gusnkm)

OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHbIX
JTUCHUIUINH (QU3MKH) B
9KCIEPHMEHTAIBHBIX

BJIajICeT HABBIKAMH
MCIOJIb30BAaHUS 3HAHUH
OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX

HCIIOJIb30BaHMsT 3HAHUI
OCHOBHBIX 3aKOHOB
€CTEeCTBEHHOHAYYHBIX
qcnuiuiaH (Gusnku) B

B HCCIIEJOBaHUAX JctUIUIH (GU3nKH) B 3KCIEPUMEHTAIbHBIX
SKCIIEPUMEHTAIBHBIX | DJIEKTPOOOOPYHOBAHUS 9KCIIEPUMEHTAIbHBIX HCCIIeJOBAHUAX
HCCIIEIOBAHUIX U CPEICTB HCCIEeI0BAHUAX NEKTPOOOOPYIOBAHHS
3JIEKTPO- aBTOMAaTH3alluU 3NIEKTPO0OOPYAOBAHHS U CPEICTB
06opynoBaHUs U M CPEICTB aBTOMaTH3alUU
cpelcTB aBTOMAaTH3aL1U
ABTOMATHU3ALMU

3. TunoBble KOHTPOJIbHBIE 32laHUsI U (HJIN) HHbIE MATePHAJIbI, He00OX0AUMBbIe ISl OLeHKH
3HAHMI{, yMeHHi, HABBIKOB M (MJIH) ONBITA JeATeIbHOCTH, XapaKTePH3yI0IINX
c(opMHPOBAHHOCTL KOMIEeTEeHIUIi B MpoLecce 0CBOCHMS JTMCIMILIHHBI

TuIoBble KOHTPOJIBHBIC 3a7]aHHUS U MaTepHaNIbl, HEOOXOJUMBbIE AJIS OLICHKH 3HAHUH, YMEHUH U
HaBBIKOB, COJIEPIKATCS B y4eOHO-METOIMUECKUX pa3paboTKax, NPHBEAECHHBIX HHXKE.

1. MonekymnsipHast ¢u3MKa ¥ TepMOAMHAMHKa [DJIEKTPOHHBIA pecypc]: y4eb. mocodue Juis
CaMOCTOSITENIEHOM PabOThI CTYJCHTOB OYHOM M 3a04HOH (opMbl oOyueHus [Hampasienuil 35.03.06
Arpounmxenepusi, 13.03.02 Dnextposnepreruka u nekrporexHuka, 19.03.02 Ilpoaykrs! nuTanus u3s
pactutenbHoro cuipbs, 23.03.03 OxcrutyaTanus —TpaHCHOPTHO-TEXHOJIOTHMUECKMX MAIlMH U
KOMIIIEKCOB, crenuansHocTd 23.05.01 HaszeMHBIe TpaHCIOPTHO-TEXHOIOrHYecKHe cpenctaa) / FOxHo-
Vpaneckuit ['AY, Uuctutyr arpoumkeHepuu; coct. E. M. Bacapeiruna. - YensOunck: HOxHO-
Vpansckuit 'AY, 2019. - 47 c.: Tabun. - bubauorp.: c. 47 (5 Ha3B.). Pexxum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®dusnYecKre OCHOBBI KJIACCHYECKOH MEXaHUKHU [DJIEKTPOHHBIN pecypc]: yueb. mocodue ms
CaMOCTOSITEILHOW PabOTHI CTYIACHTOB OYHOH M 3a04HOW (opmbl 0OyueHus [HampasieHuit 35.03.06
Arpoumxenepusi, 13.03.02 Dnektposnepretuka u snekrporexHuka, 19.03.02 Ilpoaykrs! nuTanus us
pactutenbHoro cuipbs, 23.03.03 OxcrutyaTanus —TpaHCHOPTHO-TEXHOJIOTHMUECKMX MAIlMH U
KOMIIIEKCOB, crenuansHocTr 23.05.01 HaszeMHBIe TpaHCIOPTHO-TEXHOIOrHYecKHe cpenctaa) / FOxHo-
VYpaneckuit I'AY, UuctuTyT arpommxenepun; coct. E. M. bacapsiruna. - Yensbunck: HOxHO-
Vpaneckuit ['AY, 2019. - 99 c.: wun., tadbn. - bubmmorp.: c. 99 (5 Ha3p.). Pexum npocryma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. DOmnekrtpoctatuka. I[locTOSHHBIH TOK [DJEKTPOHHBIH pecypc]: y4eb. mocobue s
CaMOCTOSITEILHOW PaboThl CTYACHTOB OYHOM W 3a04. Gopmbl oOyueHus / IOxuo-Ypanbckuit ['AY,
WactutyT arpourkenepuy; coct. E. M. Bacapsiruna - Yensounck: H0xuo-Ypansckuit AY, 2018 - 95
¢. - Hoctyn u3 nokansHoi cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf

4. DIeKTpOMarHUTHBIE SBICHHS U KBaHTOBEIE 3 (eKThI [ DIeKTpOHHEI pecypc]: yued. mocobue
JUISL CAMOCTOSTEIbHOM PabOThI CTYIEHTOB OYHOH U 3204. opmsbl 00yueHus / KOxHO-Ypansckuii 'AY,
HacTutyT arpourxenepuy; coct. E. M. bacapsiruna - Uensounck: I0xuo0-Ypansckuit 'AY, 2018 - 49
c. - Hoctyn u3 nokansHoi cetu: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

5. DnextpuuectBo. Marnern3M. Onrthka W KBaHTOBas (usuka [DJEKTPOHHBIA pecypc]:
Ta00PaTOPHBII TPAKTUKYM JUIS CTYICHTOB OUHOU U 3a049HOH (hopMbI 00ydeHu [HanpasieHuit 35.03.06
Arpounxenepust, 13.03.02 DnekrposHepreTuka u snekrporexHuka, 19.03.02 I[IpoaykTel nutanus u3
pactutenbHOro  chipbsi, 23.03.03 DkcrutyaTanuss TPaHCHOPTHO-TEXHOJOTMYECKMX MAIIUH U
KOMILJIEKCOB, crierranbHocTh 23.05.01 HazemHble TpaHCTIOpTHO-TeXHOJIOrH4YecKkue cpeactsa) / FOxHo-
VYpansckuit [AY, UnctuTyT arponnxenepun; coct.: E. M. bacapeiruna, 10. A. Hukumms. - 2-e u3f.,
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ucnp. u gon. - Yensbunck: FOxuo-Ypansckuit I'AY, 2019. - 182 c.: un., Tabn. - bubmmorp.: c. 182 (5
Ha3B.). Pexxum goctyma: http:/nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. dusnyeckue OCHOBBI MEXaHHUKH. MomekynsapHas Gpu3NKa U TePMOAUHAMUKA [ DIICKTPOHHBIH
pecypc]: 1abopaTOpHbIH MPAKTHKYM JUIS CTYIEHTOB OUHO 1 3a04HOH (hopMbI 00yUeHHUs [HanpaBIeHHH
35.03.06 ArpoumxeHnepusi, 13.03.02 DnektposHepreTnka W siekrporexHuka, 19.03.02 ITpomykTst
MUTaHUsI U3 PACTHTENIBLHOTO ChIpbs, 23.03.03 DkcrutyaTanus TpaHCIIOPTHO-TEXHOJIOTHYECKIX MAIIMH 1
KOMILJIEKCOB, crieranbHocTh 23.05.01 HazemHble TpaHCTIOpTHO-TEXHOJIOrH4YecKkue cpeactsa) / FOxHo-
VYpansckuit 'AY, UnctutyT arponmxenepun; coct.: E. M. bacapsiruna, 10. A. Hukumms. - 2-e u3g.,
ucnp. u Jo1. - Yensbunck: I0xu0-Ypansckuit 'AY, 2019. - 136 c.: uin., Tabun. - C npun. - bubmnorp.:
c. 133 (5 na3.). Pexxum moctyna: http:/nb.sursau.ru:8080/localdocs/vmat/39.pdf

4. MeTogu4yecKHe MaTepHaJsbl, ONpeiesIioNne MPoueaypbl OleHUBAHUS 3HAHNH, YMeHHId,
HABBIKOB W (MJIN) ONBITA AeSITEJIbHOCTH, XapaKTepu3yHImux copMIPOBAHHOCTH
KOMIeTeHIM i

B fmaHHOM pasiene METOIMYECKHe MaTepuajbl, ONMpPENCIONME MPOLEAYPhl OLCHUBAHHS
3HaHUH, YMCHHM, HaBBIKOB, XapaKTEpU3YIOLMX 0a30BBIA 3Tam (GOPMHUPOBAHUS KOMIETCHLUHH IO
qucruruinae «Ou3nKay, IpUBEICHbI IPUMEHUTENIBHO K KQKIOMY M3 HCIOJIB3YyEMbIX BHJIOB TEKYILIETO
KOHTPOJIS YCIIEBAEMOCTH M IIPOMEKYTOYHOH aTTECTAIIMN 00yJaIOIIUXCSL.

4.1. OneHoYHbBIE cpeacTsa JJisl IPOBEACHUA TEKYLIEro KOHTPOJIA YCIIEBA€MOCTH B
nmpouecce npalcmqeacoﬁ MOJArOTOBKH

4.1.1. Onpoc Ha NPaKTHYECKOM 3aHATHH

OTBeT Ha MPAKTUYECKOM 3aHSATHH HUCITOJb3YETCS ISl OLIEHKH KauecTBa OCBOCHHUS 00y4atouMCs
OCHOBHOW NPO(eCcCHOHANBHON 00pa30BaTeIbHONW MPOrpaMMBI IO OTACIBHBIM BOIPOCAM U TEMaM
TUCHMIUTMHBL. TeMbl M IIaHbl 3aHATHH (CM. Meronpa3paloTku 1. 3) 3apaHee COOOLIAIOTCS
obyuarorMcst. OTBET OLCHUBACTCS OLICHKON «OTJIMYHO», «XOPOLIO», «yJOBJIECTBOPHTEIBHO» HWIIU
«HEYIIOBJICTBOPUTEIBHOY.

Ne O1eHOYHbBIC CPEe/ICTBA

Kon n HaumeHoBaHue

TUNOBBIC KOHTPONBHBIC 3agaHHMs M (WIM) WHBIE MaTepualbl, HHIUKATOpa
HE0OXOIUMBIC IS OLICHKH 3HAHUi, yMEHHM, HABBIKOB U (MJIH) ONBITA KOMITCTCHIIUH
JEATEBHOCTH, XapaKTePU3YIOIIHUX copMHPOBaHHOCTH
KOMIICTEHIIM B ITPOLIECCE OCBOCHHS M CLUIIIUHBI

1 | duck panmycom 20cM BpaliaeTcs COracHo ypaBHeHuo g=A+Bt+Ct2, UA-1.0nk-1
rae A=3 pan; B=-1c!; C=0,1c?, ¢ - yron mosopoTa pajuyca JucKa. HUcnonezyer
OrmpenenuTs 11t MOMeHTa BpeMeHH 4,0 ¢ 3Ha4YeHHE yriia MEXIY | OCHOBHBIC 3aKOHBI
BEKTOpaMHU IOJHOTO M HOPMAJBbHOTO YCKOPEHHH, a TaKKe YHCIIO | €CTECTBEHHOHAYYHBIX
000pOTOB, CHENAHHBIX JUCKOM K JaHHOMY MOMEHTY OT Hadvajia JMCLMIUTUH JUTS
BpauieHus. 11300pa3uTh BEKTOPbI BCEX KMHEMAaTHYCCKHX BEJIHUYUH B peureHus

yKa3aHHLII>i MOMEHT BPEMEHU

CTaHAAapTHBIX 3a71a4 B
COOTBETCTBHH C
HarnpaBJIC€HHOCTHIO
pohecCHOHATbHOM
JIeATEIIbHOCTH
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2 | l'anpBanomerp umeet conporusiaenue 200 Om, u npu cune Toka 100 WJ-1.onk-s.
MKA CTpelKa OTKIOHEHHs Ha BClo mKamy. Kakalf no6aBOYHBIH YuactByer B
pesucTop Ham0 MOAKIIOYHTH, 4YTOOBI IPHOOP MOXKHO OBUIO | 3KCHEPUMEHTATBHBIX
HCIIONIb30BaTh KaK BOJBTMETp AJIS U3MEPEeHUs HanpspkeHus 1o 2 B? UCCIIEN0BAHUSIX
Kaxko#i nIyHT Hago MOAKITIOYUTH K STOMY TalIbBAHOMETPY, YTOOBI €T0 | NEKTPOOOOPYIOBAHHS
MOKHO OBUIO HCHOJI30BaTh KaK MMIUIMAMIIEPMETD Ul M3MEHEHHs U CPeJICTB
cutbl Toka 10 10 MA? aBTOMAaTH3aIlM1

Kputepuu ouenku orBera (Tabil.) JOBOAATCS O CBEACHUS OOYYAIOIIMXCS B Hayaje 3aHATHI.
OueHka 00BsIBISIETCS 00yUYarOLIEMYCsl HETOCPEICTBEHHO ITOCTIe OTBETA.

IIkana

Kputepuu oueHnBaHus

Ornenka 5
(oTyn4HO)

- o0yJaronuiicst OIHO YCBOWII YUeOHBIH MaTepHa;
- TIIPOSABILICT HABBIKU aHAIN33, 00OOIICHNS, KDUTHIECKOTO OCMBICIICHUS
U BOCHIPHUATHS HH(POPMAIUH, HABBIKH OIMHCAHHS OCHOBHBIX (DH3UUECKUX

- Marepuajg HU3JIOKEH TIPaMOTHO, B ONPEICICHHOH JIOrMYecKon
10CJIEI0BATEIbHOCTH, TOUHO HCIIOIb3yEeTCsl TEPMUHONOT1S;

- TIOKa3aHO YMEHME MJUIIOCTPUPOBATE TEOPETHYECKUE IIOTOXKEHHs
KOHKPETHBIMHU IIPUMEPAMHU, IPUMEHATh UX B HOBOH CUTYaIUH;

- IPOAEMOHCTPUPOBAHO YMEHHUE PEeIIaTh 3a1a4H;

- MOTYT OBITH JOMYyIIEHB! OJHAa—J(BE HETOYHOCTH IIPH OCBEIICHUHU
BTOPOCTENEHHBIX BOIIPOCOB.

Ornenka 4
(xoporo)

OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBAHHUSIM Ha OLICHKY «5», HO IPH
3TOM HMeeT MECTO OJHH U3 HeJOCTATKOB!

- B yCBOGHHH y4eOHOr0 MaTepraa JOIIyIIeHbl HeOOIbIINe IPOOEIIB, He
HCKa3WBIIHE COIEPKAHNE OTBETA;

- B PCIICHUH 33124 JOMYIICHBI He3HAYUTENbHBIC HETOYHOCTH.

Orenka 3
(YZLOBIIETBOPHUTENBHO)

- HCIIOJIHO WJIK HEIOCJICA0BATCIIbHO PACKPBITO COACPKAHUEC MaTcpuaa,
HO ITIOKa3aHO 06]].[66 IIOHUMAHUEC BOIIPpOCa U IPOACMOHCTPUPOBAHBI
YMEHUA, NOCTAaTOYHBIC JUIA JaTbHEUIIeTo YCBOCHUA Marepuaia,

- UMEIUCH 3aTPYAHCHUA WJIN IOOIIYIICHBI OlIMOKNA B OIIPEACTICHUN
HOHﬂTHﬁ, HCIOJIb30BAHUU TEPMHUHOJIOTUH, OINUCAHUU (1)I/I3I/I‘IGCKI/IX
3aKOHOB, SIBIIGHUHN U IIPOLECCOB, PEIICHUHU 3aJ1a4, UCIIPABJICHHBIC ITOCJIE
HECKOJIbBKUX HaBOAAIIMX BOIIPOCOB;

- HCIOJHOC 3HaHUE TCOPCTHYCCKOIro Marcpualia, 06yqa101.um7lc;1 HC
MOXKCT IIPUMEHUTb TCOPUIO B HOBOM CUTYyallMHU.

Ornenka 2
(HEYIOBIICTBOPHTEIHHO)

- HE PacKpbITO OCHOBHOE COZIepKaHHe Y4eOHOro Marepualla;

- OOHapy)KeHO HEe3HaHHe WIM HEelOoHUMaHue Oosblueid uiam Haumbonee
Ba)KHOH 4acTH yueGHOro Marepuala;

- JIOMYIIEHbI OIHMOKH B ONPENCNICHUH IOHITHH, IPH HCIIONb30BAaHUHU
TEPMHMHOJIOTMH, B ONHCAaHUU (PU3MUSCKUX 3aKOHOB, SIBICHHH U
MIPOLIECCOB, PEIICHUH 3a/1a4, KOTOPbIE HE UCIIPABICHBI OCIIC HECKOIBKUX
HABOJILIMX BOIPOCOB.

4.1.2. OueHuBaHue oT4YeTa 110 1abOpaTOPHOH paboTe

OTyer 1o 1adopaTopHOi paboTe UCIONB3YETCS IS OLICGHKH KaueCTBa OCBOCHHUS 00yJaIOIIUMCS
OCHOBHOW HpO()eCCHOHANBHOI 00pa30BaTENbHOI MPOrpaMMblI MO OTACIBHBIM TEMaM IWCLHUILIHHBL
Cozepxanue u popma oT4eTa 1o Jad0paTOpHbIM paboTaM MPUBOAUTCS B METOAUYECKHX YKA3aHUSIX K
naboparopubiM padoram (. 3 ®OC). ConepkaHue OTYeTa W KPUTEPUHM OICHKHM oTdera (Tabi.)
JOBOJSITCS 10 CBEJICHHS 00Y4alOIINXCs B Hayaje 3aHATHI.
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Ne OrneHOUHBIE CPENCTBA Kon 1 HaumeHoBaHMe
TuroBele KOHTPOJIBHBIE 3afaHus M (WIM) MHBIE MaTepUalIbl, HHIIUKATOpa
HEOOXOMUMBIC Ul OLIEHKM 3HAHWHM, YMEHHH, HaBBIKOB WM (MJIM) KOMITCTCHIIUH
OIBITa JEATENBHOCTH, XapaKTepusylomux cHopMHPOBaHHOCTH
KOMIETEeHIMH B POLIECCe OCBOCHUS! MCIUILIMHBI

1 1. Yto Ha3BIBAETCS CUIION TSDKECTH? W-1.omx1
2. Uto noxHUMAaeTCs MO/ CUJIOH BCEMUPHOTO TATOTeHH? Hcnons3yer
3. 3anummre GopMyIty ISl ONPENSNSHUS YCKOPESHUsI CHIIbI OCHOBHBIE 3aKOHbI
TSDKECTH. €CTECTBEHHOHAYYHbIX
4. Kak onpezensiercst yckopeHue cBOOOAHOIO MaICHHUS € TIOMOLIBIO JMCLMIUIUH JUIS
MaTeMaTHYECKOTr0 MasiTHUKA? peuieHus

5. UTo Ha3BIBaCTCS MAaTEMAaTHYCCKUM MASTHUKOM?
6. Kax onpenemuts

CTaHAApTHBIX 3a1a4 B

nepnon KOJIeOaHUil MaTeMaTHYECKOro COOTBETCTBUH C

MasTHHKA? HAaIpaBJIeHHOCTBIO
pohecCHOHaIbHOM
JIeATENIbHOCTU
2 1. YUro noHumaercs noj CONpOTHBIEHHEM IPOBOAHUKA? WI-1.0mx-s.
2. OT KakuXx napaMeTpoB POBOAHHKA 3aBUCHT €TI0 VYuactByer B
CONpPOTHBIIEHHE? 9KCNEPUMEHTANIBHBIX
3. Kak 3aBHCHUT CONPOTUBIIEHNE METAJUINUECKOTO IPOBOAHUKA OT UCCIIEN0BAHUSIX
TeMIiepaTypsi? JJIEKTPOOOOPY10BAHHS
4. Mi3mepeHue COMpOTHBIICHUH METO0M MOCTa Y UTCTOHA. U CPeJICTB
5. Kak onpezienurts N0JIHOE CONPOTUBIICHHE IIPH aBTOMAaTH3alluH
10CJI€0BATEbHOM U IapaJLleIbHOM COCAUHEHUH Pe3UCTOPOB?
OTyer OLEHMBAETCS IO YCMOTPEHHIO MPENOJaBaTeNs OLEHKOH «OTIMYHO», «XOPOLIO»,

«YHOOBJICTBOPUTECIIBHOY», «HEYIOBJIETBOPUTCIBHOY» WU OIICHKOW «3a4TEHO», «HE 3a4TECHO. OrneHka

«3a4YTCHO»

CTaBUTCsA 06y'{a}()H.II/IMCﬂ,

ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPHTCPHUSIM,

YCTaHOBJICHHBIM JUISL TTOJIOKUTEJIBHBIX OLICHOK (((OTJ'II/I'{HO», «XOopouo», <<yZ[0BJ'IeTBOpI/ITeJ'ILHO»).
OrieHKa 00BSIBIISIETCS 06yqa}01.ueMyc;1 HENOCPEACTBEHHO I1OCJIE CAAYU OTUCTA.

HIkana

Kpurtepuu oneHuBaHus

Omnenka 5
(OTIHYHO)

- U3IIOXKEHHE MaTepraa JIOTHYHO, IPAMOTHO;
- cBOOOHOE BIIaJieHUE TEPMHUHOJIOTHEH;

- YMEHHE BBICKa3bIBATh M OOOCHOBATH CBOM CYXICHHS IIPH OTBETEC Ha
KOHTPOJIbHBIC BOIIPOCHL;

- YMEHHE OIMCHIBATh (DM3UIECKIE 3aKOHBI, SIBICHHS H IPOLECCHI;

- YMEHHe MPOBOJNTH U OLIEHUBATh PE3y/IbTaThl H3MEPEHHIT;

- CIIOCOOHOCTH peliaTh 3a/a4uH.

Ornenka 4
(xoporio)

- U3II0XKEHHE MaTepraa JIOTHYHO, IPAMOTHO;
- cBOOOHOE BIIaJiCHUE TEPMHUHOJIOTHEH;

- OCO3HAHHOE IPHMEHEHHE TEOPETHYECKHX 3HAaHWil JUIi ONHCaHHs
(bM3HIECKUX 3aKOHOB, SIBJICHUH 1 POLIECCOB, PEIICHNs] KOHKPETHBIX 3a/1a4,
TPOBEJICHNS] M OLICHUBAHUS Pe3yNIbTATOB M3MEPEHHMi, HO COIep)KaHue M
(opMa 0TBETa MMEIOT OTIENbHbIE HETOYHOCTH.

Ouenxa 3
(YZOBIETBOPUTENBHO)

- U3II0)KEHHE MaTepralia HellOIHO, HEIIOCIe[0BaTeNbHO,
- HETOYHOCTH B OIPEACICHUM MOHSTHIl, B NPUMEHEHWH 3HAHMH JIs
onucanus (U3NYECKMX 3aKOHOB, SIBIGHHH WM MPOLECCOB, pELICHHs
KOHKPETHBIX 3a/1a4, TPOBE/ICHHS U OLIEHUBAHHS PE3YJIbTaTOB H3MEPEHUI,

- 3aTpyJHEHHs B 000CHOBAHHH CBOMX CYXKICHUH;

- 0oOHapyXuBaeTcsi HEJOCTaTOYHO TIIYOOKOE MOHHMMaHHE W3YYEHHOTO
MaTepHaa.
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- OTCYTCTBUE H€O6XO[(I/IMI)IX TECOPETUICCKUX 3HaHHﬁ; JIOIMYIICHBI OIINOKHU B
OIIPEACIICHUN MOHATHH M OINHCAHHH qmanecxnx 3aKOHOB, SIBJICHUN W

Onenxka 2 MPOIECCOB, MCKAXEH HX CMBICH, HE PENICHBI 3aJaud, HE IIPABHIBHO
(HEYIOBIICTBOPUTEIBHO) | OLEHUBAIOTCS PE3yIbTaThl H3MEPEHUI;
- He3HaHHE OCHOBHOTO MaTepHaia y4eOHOW HporpaMMBbI, JOIMYCKAIOTCS
rpyOble ONIMOKH B U3JI0KEHHH .
Hlxana Kputepuu oueHnBaHus

O1ICHKA «3a4TCHO»

- U3IIOKEHHME MaTeprala JIOTHYHO, TPAMOTHO;
- cBOGOIHOE BIIJICHUE TEPMHUHOIIOTHEH;

- YMEHHE BBICKa3bIBaTh M OOOCHOBATH CBOM CY:KJICHHs HpPH OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;

- yMEHHE OIHCHIBATH (YU3MYECKIE 3aKOHBI, IBJICHHS U [IPOLIECCHI;

- YMEHHeE POBOAUTH U OLIEHUBATH PE3yJIbTaThl H3MEPEHHIA;

- CIOCOOHOCTH pelaTh WHXKEHEepHbIe 3aJavd (IOIYyCKAaeTcs Halndue
MAaJIO3HAYMTEIBHBIX OIMOOK WM HEMOCTATOYHO MONHOE PACKPHITHE
COJIepIKaHue BOMPOCA MM TIOTPEIIHOCTD HEMPHHIINITHAIFHOTO XapaKkTepa
B OTBETE Ha BOIIPOCHI).

OlLieHKa «HE 3aYTEHO»

- OTCYTCTBHE HEOOXOANMBIX TEOPETUUECKUX 3HAHHMIT; TOMYIIEHBI OMIHOKN
B ONpEJENCHUH MOHATHI W ONMUCAHUU (QU3MUYECKUX 3aKOHOB, SBICHHI U
MPOLECCOB, MUCKaXKEH HMX CMBICH, HE DELICHBI 33Jadyd, He IPaBUIIHO
OIICHHUBAIOTCS PE3yNbTAaThl H3MEPEHUIT;

- HE3HaHHE OCHOBHOTO MaTepHana yd4eOHOH IporpaMMebl, JOITyCKaroTCs
rpy0ble OIUOKY B M3I0KCHUH.

4.1.3. TectupoBaHue

TectupoBanue HcHONB3yeTcs UL OLCHKH KadecTBa OCBOCHHSA OOYYaIONIMMCS OCHOBHOM
npodhecCHOHAIBHOI 00pa30BaTENbHOM IIPOrPaMMBI IT0 OTAEIBHBIM TEMaM MM pa3fenaM JUCIUIIINHBL.
Tect mpencraBiser co00i KOMIUIEKC CTaHAAPTU3HPOBAHHBIX 3aJaHUM, MO3BOJIIOMUHA YIPOCTHTH
MIPOLEAYPY U3MEPEHNUS 3HAHUH U yMeHUH o0ydatomuxcs. OOydarolUMCst BBLIAIOTCSA TECTOBBIC 3aaHUL
¢ (GopMyIHpOBKOH BOIPOCOB M NPEAJIOKEHUEM BHIOpAaTh OAUH NPABHJIBHBIA OTBET U3 HECKOIBKHX

BapHaHTOB OTBETOB.

No

OrneHOYHBIE cpencTBa Kon 1 HanMeHoBaHUE

- II0 OKPY>KHOCTH C IIOCTOSIHHON CKOPOCTBIO
2. MOMEHT MHEpUUH TOHKOro 00py4a Maccoil m, paauycoMm R

o0py4e, To MOMEHT HHEPLUU 00py4a
- yMEHbLIUTCA B 2 paza

TunoBble KOHTPOJIBHBIE 3afaHusi M (MJIM) MHBIE MaTepHUalsbl, HHIUKaTOpa
HEOoOXOIUMBbIE Ul OLEHKH 3HAaHMH, yMEHUH, HaBBIKOB M (WJIM) KOMIIETEHIIMH
OIBITAa JIEATENBHOCTH, XapaKTEePH3YOIUX CHOPMUPOBAHHOCTH
KOMIETEHIUHA B IPOLIECCE OCBOSHUS UCIUILIUHEL

1 1. Ecnu uMMIynbc CHCTEMBI MAaTepUalbHBIX TOUEK B OTCYTCTBHHU H-1.0mk-1
BHEIIHUX CUJI OCTAETCS MIOCTOSIHHBIM, TO LEHTP MacC 3TOH CUCTEMBI Hcnons3yer
MOXKET ABUTaThCH ... OCHOBHBIE 3aKOHBI
- PABHOMEPHO U IpAMONIHEIHO V €CTECTBEHHOHAYUHBIX
- C IOCTOSIHHBIM YCKOPEHUEM JMCLUILINH JUIs
- C IepEMEHHBIM YCKOPEHUEM penieHus

CTaHAAapTHBIX 3a1a4 B
COOTBCTCTBHUH C

OTHOCHTEJBHO  OCH, MpPOXOMslIcii dYepe3 IEHTp o0Opyya | HaIpaBICHHOCTHIO
MEPICHINKYISAPHO IIOCKOCTH, B KOTOPOH JEKHUT 00pyd, paBeH | HpodecCHOHAIBHOM
I=mR2. Ecnu och BpallleHHsi TIEPEHECTH TapaiebHo B TOUKY Ha JIEATEIBHOCTH
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- yBenuuuTes B 1,5 paza

- HE U3MEHHTCS

- ymeHbuTCA B 1,5 pasa

- yBenuuuTcs B 2 paza V

3. OTHOCUTETHHOI BETHIMHON SBIIAETCH ...

- CKOPOCTb CBETa B BaAKyyMe

- GapHOHHBIH 3apsz

- AJIUTENIBHOCT COOBITHS V

- DIIEKTPHYECKUH 3apsy

4. CpenHss KHHETHYECKas SHEPIUsl MOJIEKYJIBI HICaJIbHOTO ra3a Ipu
temneparype 7 paBHa e=ik7/2.. 31ech i=Ny+ Napt2nk, TAE Ni, Nap, Nk
— YHCJIO CTeNeHeH cBOOO/BI MOCTYNATEIbHOI0, BPallaTeIbHOIO U
KO0J1e0aTeNbHOrO JBIKEHUH MOJNEKyIsl. IIpu ycnoBun, 4T0 HMEOT
MECTO TOJBKO MOCTYNATEIbHOE M BPAIIATENbHOE ABMXKEHHE, IS
Bonopona (Hz) uucno i paBao

-5V

-2

-8

5. B mporecce H30T€pMUYECKOr0 COOOLICHUS TeIIa IOCTOSHHON
Macce U1eanbHoro raza ero SHTPONus ...

- HE MeHseTCs

- YMEHbIIAeTCs

- yBenuuuBaercs V

6. M3MmeHeHne BHyTpeHHEH SHepruu rasa MpOM3OLLIO TOJIBKO 3a
cueT paboThl CKATUA Ta3a B ...

- U30T€pPMUYECKOM HIpoIiecce

- n300apHOM Hpoliecce

- U30XOPHOM IIpolecce

- anabaTHyecKoM npouecce V

7. Todeunslii 3apsin +q HAXOOUTCA B IEHTpe chepuIecKoit
noBepxHOCTH. Eciu 3apsa cMecTHTh U3 IIEHTpa cdepsl, OCTaBIAL
€ro BHYTPM Hee, TO TIOTOK BEKTOpa  HaNpPSKEHHOCTH
3IEKTPOCTATHIECKOTO MOJIS Yepe3 HOBEPXHOCTh CREPHL. ..
YMEHBUINTCS

He U3MeHuTcs V

yBEIIMYUTCS

8. Ecin yBenu4uTh B JiBa pa3a HaNpPsSHKEHHOCTb 3JIEKTPUYECKOro
OJIS B IPOBOJIHMKE, TO YJIE/IbHAS TEMJIOBAsk MOITHOCTb TOKA ...

- YMEHBIIUTCS B [IBA pa3a;

- HE U3MEHHTCS;

- yMeHbLIUTCA B 4 paza

- yBenuuuTes B 4 pasa; V

- YBEJIMYUTCS B [IBA pa3a;

9. Ilpu TmOMEIIEHHH JUDNIEKTPUKAa B JJIEKTPUYECKOE IOJIe
HAIPSDKEHHOCTh  DJIGKTPUYECKOr0 IO BHYTPH OECKOHEYHOro
OJIHOPOJHOIO M30TPOIHOIO JHUIEKTPHKA C JUDICKTPUYECKOH
IIPOHUIIAEMOCTBIO € ...

- OCTaeTCs HEU3MEHHOI

- OCTaeTCsl paBHOU HYJIIO

- YBEIMYUBAETCA B € pa3

- yMeHbIaeTCs B € pa3z V
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10. YMeHbIIeHNE aMILIATYIbI KOJIeOaHUH B CHCTEME ¢ 3aTyXaHHEM
XapakTepu3yeTcs BpeMeHeM penakcauuu. Ecian mpu HeM3MeHHOM
OMHYECKOM COIIPOTHBIICHIH B KOIEOATEIBHOM KOHTYPE YBEIHYUTH
B 2 pa3a HHAYKTUBHOCTb KATYILIKH, TO BPEMsI PENaKCALUH. . .

- YMEHbLINTCA B 2 paza

- yBeIM4uTCs B 2 paza V

- yBeIM4UTCs B 4 pasa

- YMEHBIIUTCS B 4 pasa

1. Kakoe siBJIeHUE I&KUT B OCHOBE JEHCTBUS caXxapuMeTpa?

- nHTEepEPEHINS IOTIPU30BAHHOTO CBETA;

- IBOIHOE JIyYenpeoMiICHHE;

- BpallleHHe INIOCKOCTHU MoJsipu3aluy; V

- U3MEHEHHE MHTEHCUBHOCTHU CBETa.

2. VYcraHoBKa Ui HomydeHus koien HproToHa ocBemaercs
NaJaolUM HOPMaJbHO MOHOXPOMATHYECKMM CBETOM AJIMHOMN
BonHb! 0,6 MkM. OmnpenenuTe TOMIMHY CJIOS BO3AyXa, TaM, Ie B
OTpa)kKEHHOM CBET€ BUIHO I1€PBOE CBETI0e KoabLo HploToHa.

- 0,15 mxMm; V

- 0,30 MxM;

- 0,45 MxM;

- 0,75 MKM.

3. Uemy paBHa Dpa3sHOCTb BOJH, MpPUXOIANIMX B }roqu,

NI-1.omnk-s.
YuactByer B
9KCIIEPHMEHTAIBHBIX
UCCIIEIOBAHUSX
3IEKTPOOOOPYTOBAHHS
Y CPEJICTB
aBTOMATH3allUH

HaXO/IAIILYIOCS HA OCH ONTHYECKON CHCTEMBI, OT ABYX COCEIHUX 30H
Openens?

-0;

-A2;V

- }\”

-2\,

4. Ha nudpakuuoHHy0O  pemieTKy HagaeT  HOPMAaJIbHO
MoHOXpoMaTHieckuid cBer (A=0,7 MkMm). Onpenenure mHepuon
IUQGPaKIMOHHON  pelmieTKd, ecliM Ha JKpaHe BuaHo 11
T (PAKIOHHBIX MAKCHMYMOB.

- 3,5 Mxm; V

- 7,0 MKM;

- 7,7 MKM;

- 0,14 MkM.

5. Onpenenure CKOPOCTh CBETa B BOJE, eciu yroi bprocrepa npu
OTPa)KEHUH CBETa OT MIOBEPXHOCTH BOAbI OKA3aJICsI pPaBHbIM 53°.
-3-108 m/c;

-2,8-10% m/c;

-2,25-108 m/c; V

-1,33-10% m/c.

6. Kax w3MeHsercs WHTEHCHBHOCTh €CTECTBEHHOTO CBETa,
MPOLICALIEro Yepe3 OAUH nospusaTop?

- yMeHbIIAEeTCs B 4 pasa;

- yMeHbLIaeTcs B 2 pasza; V

- ycunuBaercs B 2 pasa;

- ocraercs 0e3 U3MEHEeHH.

7. Ha mieHKy ofMHAKOBOH TOJIIMHBI (TTOKa3aTeNb MNPEIOMICHHS
1,4) HopmanbHO mapmaer Oenblid cBeT. Ilpu Kakoil HauMeHbIIEH
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TOJIIMHE TUICHKH OTPaKEHHBIH OT Hee cBeT Oy/eT 3eneHbiM (A=0,56
MKM)?

-2107 m;

1107 M; V

-0,4-10° v

-0,5-107 m.

8. Omnpenennrte KMHETUYECKYIO DHEPIuio (OTODIEKTPOHOB, €CIIH
pabota BbIXOZa paBHa 4,8-10™"° Ik, a yacToTa maJaIOIEro cBeTa
1-105 ¢, h=6,6-10"* Jix-c.

- 1,810 Iox; V

-3,3-107"° I

- 4,810 T

- 6,610 IIx.

9. ®otoH ¢ sHeprueir 100 k3B B pe3yiabraTe KOMITOHOBCKOTO
paccesHUsI Ha 3JIEKTpPOHE OTKJIOHMIICS Ha yron 90°. Ompenenute
9HEPIHUI0 paccesHHOro poToHa. OTBET OKPYIIIUTE JI0 LENbIX.

- 68 k3B;

-84 B; V

- 92 x3B;

- 102 x3B.

10. Ilommas IydencIyCKaTenbHas CIOCOOHOCTh aOCONIIOTHO
yepHOro Tena paBHa 3 Br/cm’. Onpenenurte JUIMHY BOJHEL
COOTBETCTBYIOLIYIO MAaKCHUMYMY HCITyCKaTeJIbHOH CIOCOOHOCTH
9TOrO TeJa.

- 6,1 MKM;

- 3,4 mxm; V

- 1,91 mxmM;

- 0,8 MKM.

Ilo pesynpraTam TecTa O0OydaromeMycCsi BBICTABISICTCS OLICHKA «OTIMYHO», «XOPOILIOY,
«YIOBJIETBOPUTEIIFHOY TN «HEYIOBJICTBOPUTEIHHO.

Kputepun ouenuBanusi orBeTa (Tabi.) JOBOAATCSA OO CBEACHHs OOYYaIOIIMXCS OO Hayaia
TeCTHpPOBaHUs. Pe3ynpTaT TecTUpoBaHHs OOBABISAETCS 00yYaIOMIEMYCsl HEMOCPEICTBEHHO MOCHE €ro
caauu.

Kpurepun oueHuBaHus

Mxana o
(% npaBHJIbHBIX 0TBETOB)

Ouenka 5 (OTIMYHO)

OueHka 4 (xopotio)

OrieHka 3 (YIOBIETBOPUTEIBHO)

Orenka 2 (HeyJOBIETBOPHUTEIEHO) MmeHee 50

TecToBble 3a7aHMs, HCIOIB3YIOLUIMECS Il OLIEHKM KadecTBa JUCLMIUIMHBI C IIOMOLIBIO
nHQOPMAIMOHHBIX TexHonoruid, mnpusBegeHsl B PIIJ: «10. HMuHpopManuoHHBIE TEXHOIOTHH,
HCIIONB3YEMBIE IIPH OCYIIECTBICHHH 00pa30BaTENbHOrO Ipolecca 0 JUCIUILINHE, BKII0Yas IepeueHb
IIPOrpaMMHOT0 00eCTICUeHHs ¥ HH()OPMAIIHOHHBIX CIIPaBOYHBIX cucTeM» - My TestX10.2.
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4.2. IIpouexypsl ¥ OLIEHOYHBIE CPEACTBA /ISl POBEIEHHSI IIPOMEKYTOUHOI aTTeCTAIMH

4.2.1. 3auer

3adyer sABngercs (OPMOH  OLEHKH KayecTBA OCBOEHHs  OOYdalolMMCS  OCHOBHOH
npodeccroHalbHOM 00pa3oBaTeNIbHOMN IPOrpaMMel 10 paszenaM AUcHUILIKHLL ITo pesynabraTtam 3ayera
00yu4aroIeMycs BBICTABIIETCS OLCHKA «3aUTCHO» MU «HE 3aYTEHO»; OLCHKA «OTIMYHOY», «XOPOIIO»,
«yIOBIICTBOPUTEIBHOY, KHEYIOBICTBOPHTEIBHOY B ClIydae UG PepeHINPOBAHHOTO 3a4eTa.

3aueT NPOBOAWTCA IO OKOHYAHMH UTCHHS JIGKIUH U BBHIIONHEHHSA JIaOOPATOPHBIX
(IpaKTHYECKHX) 3aHATUH. 3adeT NPHHUMAeTCS INPEIoAaBaTeIsAIMH, IPOBOJUBIIMMU JTa0OpaTOPHBIC
(mpakTHYecKue) 3aHSTUS, WM YATAONMMHA JICKIUU MO JAaHHOM AucnuiuiiHe. B ciygae oTcyrcTBusS
BEJyLIEro NpernojaBaTess 3aueT INPUHUMAETCs IpernojaBaTeeM, Ha3HAUEHHBIM PaclopsiKEHHEM
3aBefyromero kapeapoi. C paspenieHus 3apeayromero kadenpoil Ha 3auere MoOXKeT NPUCYTCTBOBATh
npenojabaTellb KaQeapsl, IPUBICUEHHBIH A1 IIOMOIM B IPHEME 3a4eTa.

IlpucyrcTBue Ha 3adere npenojaBateled ¢ apyrux kadenp 06e3 COOTBETCTBYIOLIETO
PaCIIOPsDKEHUSI PEKTOpa, IPOPEKTOpa MO y4eOHOI U BOCIIUTATENBHON paboTe, 3aMeCTUTENS AUPEKTOpa
HMHCTUTYTA 110 y4eOHOH paboTe He JOIIyCKaeTCs.

TﬁgopMal IIPOBEJCHHUS 3a4UeTa (YCTHBIH OIIpocC 1Mo OIeTaM) ONpeeNnsoTcs Kadeapoil U TOBOISTCS

110 CBEICHNUS 00YJaIOIMXCS B HaYaIe ceMecTpa.

Jns mpoBemeHHs 3adeTa BeNYIMH IIpelofaBaTel]b HAaKaHYHE IIOIydYaeT B CEKpeTapuare
JMPEKTOpaTa 3aueTHO-’K3aMEHAIIMOHHYIO BEJOMOCTh, KOTOpas BO3BPAILAETCS B CEKpeTaphar Iocie
OKOHYaHHs MEPONPHUSATH B CHb IPOBEJICHHS 3a4€Ta UII YTPOM CJIEYIOIIEro JHS.

Bo Bpems 3auera 00yyarolyecs MOIyT IOJIb30BaThCs C Pa3pelleHus BEAyLIero NpenoapaTess
CIIPaBOYHON U HOPMATHBHOM JIMTEPATypoOl, APYTMMH TOCOOUAMH H TEXHUUECKHMMH CPEACTBAMH.

Bpems MOATOTOBKH OTBETa B YCTHOH (hopMe IIpH caade 3adeTa JOJDKHO COCTABIATH He MeHee 20
MHHYT (IO ENaHUIO 00yJaIoNmerocst OTBET MOXKET OBITh JOCPOUYHBIM). Bpems orsera - He Gonee 10
MHHYT.

[penonaBatento mpegocTaBiIAeTCs IPABO 33/1aBaTh OO0YUAIOIUMCS JOMOIHUTEIBHBIC BOIIPOCH
B paMKax IPOrpaMMbl JUCIUIIAHEL

KayecTBeHHast OllGHKAa «3ayYTEHO», BHECEGHHAs B 3aYETHO-DK3aMEHALMOHHYIO BEIOMOCTb,
SBJISIETCA PE3y/IbTaTOM YCIEIIHOI0 yCBOSHHs yueOHOro MaTepuara.

Pesynbrar 3auera BBICTaBIIACTCS B 3aU4ETHO-3K3aMEHAIIMOHHYIO BEJIOMOCTb B JICHb IIPOBEACHUS
3ayeta B IPUCYTCTBHUM camMoro oOywaromerocs. IlpemonaBaTtend HECYT — IEpCOHAJIbHYIO
OTBETCTBEHHOCTH 32 CBOCBPEMEHHOCTh U TOUHOCTh BHECEHUS 3allUCEH O pe3ynbTaTaX IIPOMEXYTOYHOH
aTTeCTallM B 3a4E€THO-3K3aMEHAIOHHYIO BEIOMOCTb.

Ecmn obywaromuiics sBIWICS Ha 3a4eT U OTKa3alcs OT IPOXOXKACHUS aTTECTAlIHU B CBS3U C
HEMOATOTOBJICHHOCTBIO, TO B 3a4ETHO-9K3aMCHAMOHHYIO BEIOMOCTh €My BBICTABIIACTCS OICHKA «HE
3a4TCHON.

HesiBka Ha 3a4eT 0TMeYaeTcs B 3a4€THO-3K3aMEHAIIMOHHOM BEJOMOCTH CIIOBAMH «HE SBHJICS».

Hapyuienne MUCHUIIMHBL, CHHCBIBAHME, HCIOJIB30BaHHME OOYyYarolMMUCS HepaspelIeHHbIX
NEYaTHBIX U DPYKOIMCHBIX MaTepHajloB, MOOWIIbHBIX Tele(OHOB, KOMMYHHUKATOPOB, ILIAHIIETHBIX
KOMITIBIOTEPOB, HOYTOYKOB U IPYTHX BUIOB JUYHOM KOMMYHHKAIIMOHHOH U KOMITBIOTEPHOMH TEXHUKH BO
BpeMs 3adeTa 3alpelieHo. B ciayuae HapymieHHs 3TOro TpeOOBaHMS HMPENOaBaTellb 00sM3aH yIalIUTh
o0yuJaroIerocs U3 ayAUTOPUH U IIPOCTABUTH €My B BEIOMOCTH OLICHKY «HE 3aUTCHO».

OOyuaromuMcs, He CIaBIINM 3a4eT B YCTAaHOBJICHHBIE CPOKH IO YBaXHTEIBHOU IPHYHHE,
HHJVBHIyalbHbIE CPOKH IIPOBECHHS 3a4eTa OIPEAEIIIOTCSA 3aMECTHTENEeM AUPEKTOpa HHCTHTYTA 110
yueOHoI padoTe.

OOyuaromyecs, MMEIOIIME aKaJEMHUYECKYI0 3aJ0/DKEHHOCTh, CHAlOT 3a4eT B  CPOKH,
onpenensemble YHuBepcuteToM. MHdopManus o JIMKBHIALMH 33J0JKCHHOCTH OTMEYAeTcs B
9K3aMEHAIL[HOHHOM JIUCTE.
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[o6asneHo npumeuaHme ([J2]): HyxHo BbibpaTh
KOHKpeTHyto popmy

[o6asneHo npumeuyaHune ([MW3R2]): dopma u BbiGupaetca

KOHKpETHOH, HO TONbKO U3 HECKO/IbKMX BApPUAHTOB. 06 atom
coobuiaerca CTyAeHTam B Ha4yane cemectpa




Jlomyckaercs ¢ pa3penIeHns 3aMeCTUTEIL JUPEKTOPa HHCTUTYTA 110 y4eOHOH paboTe ToCpodHast
cllaua 3a4eTa C 3allUChIO Pe3YNIbTATOB B 9K3aMEHALOHHBIH JHCT.

MHuBanuabl U JMLIA ¢ OrPaHUYEHHBIMM BO3MOXKHOCTSAMH 3J0pPOBbS MOTYT CIaBaThb 3a4€Thl B
CPOKH, YCTaHOBJICHHbIC MHIMBUIYaJIbHbIM Yy4eOHBIM IIaHOM. MHBaIuaBl M JULA C OrpaHUYEHHBIMH
BO3MOKHOCTSIMH 3/10pPOBbS1, MMEIOLIME HAPYIIEHUs OITIOPHO-IBUTaTEeILHOIO aIapaTa, JOIyCKalTCs Ha
aTTECTALMOHHBIE UCIIBITAHHUS B CONIPOBOXKAEHUH aCCHCTEHTOB-CONPOBOKAAIOIIHX.

IIponenypa mpoBeneHUs] NMPOMEXKYTOUHOH aTTeCTallMH JUli OCOOBIX CIydaeB H3JI0JKEHA B
«ITono>xeHNH 0 TeKyIIeM KOHTPOJIE YCIIEBaeMOCTH U IPOMEKYTOUHOH aTTeCTal[uy 00yJaIOIHUXCS 110

OI1OII 6akanaBpuaTta, cienuanureta 1 Maructparypsi» ®I'BOY BO 0xH0-Ypanbsekuii 'AY.

Ne O1ieHOUHbIE Cpe/ICTBA Kon 1 HaumeHoBaHKe
TunoBele KOHTPOIbHBIE 3a7aHUs U (WJIM) MHBIE MaTepHUabl, HHIUKaTOpa
HEoOXOIUMBbIE Ul OLEHKH 3HAHMH, YMEHUH, HAaBBIKOB M (WJIH) KOMITIETEHIIUH
OIbITAa AEATENbHOCTH, XapaKTEePH3YIOIUX C(HOPMUPOBAHHOCTH
KOMIIETEHLIUH B ITPOLIECCE OCBOEHUS TUCIUILINHEI

1. 3 cemectp WA-1 onk-1.

1. DnexTpomarHuTHas HHAYKUMsA. 3akoH Papajnes U IpaBUIIO Hcnonssyer
Jlenna. MexanusM Bo3HukHOBeHUs D/1C MHAYKIMH. OCHOBHBIE 3aKOHbI
29. Teneparopsl rapmoHmueckoir DJIC u TpaHCHOPMATOPEL | €CTECTBEHHOHAYYHBIX
MH1yKTMBHOCTD IPOBOAHUKOB. DHEPrHsl MarHUTHOT'O TOJIS. JUCLMIUIUH JUIs

2. IlepemeHHBIH 2eKTpUUeCKUi TOk. llenu mepeMeHHOro TOKa. pelmeHus

3akon OMa 1y Henei nepemeHHoro Toka. IToaHoe conpoTtusnenue
nepeMeHHOMY TOKy. BekTopHas nuarpamma. Pesonanc B memsix

CTaHAAapTHBIX 3a7a4 B
COOTBETCTBUH C

MePEMEHHOr0 TOKa. HAaIpaBJIEHHOCTHIO
3. DnekrpomarautHoe nojye. O6o0menue 3akona dapanest. 3akoH |  1podeccuoHaIbHON
nonHoro Toka. Tok cMemieHus. OJIEKTPOMAarHWTHBIE BOJIHBI. JIeSATebHOCTH
VpaBHenuss MakcBemta. Cucrema ypaBHeHMHd Makceluia B

muddepeHnInanbHOH U MHTErpalbHOH (opmax. Bextop YmoBa- HI-1.0mnk-5
IloitrTHHTA. /laBneHNe cBeTA. Y4acTtByeT B

4. T'apmoHnueckuit ocmasTop. CBOOOAHBIC BIEKTPOMATHUTHBIEC | 3KCIIEPHMCHTAIBHBIX
KoneOaHus. 3aTyXarollie U BEHYKICHHBIE KoneOanus. PezoHaHc. HCCIIeIOBAaHUAX

5. TI'enepamus, mnepemada u TpuéM 3JIEKTPOMATHUTHBIX BOIH. | 3IE€KTPOOOOPYTOBAHUS
OTKpBITBI ~ KoneOaTenbHbI  KOHTYp.  IlpuHium — paGoTbl U CPE/CTB
paguoriepenaTdnika M paguonpuéMHMKa.  Moaymsuus  u aBTOMAaTH3aIU

JICTeKTUPOBAHUE DJIEKTPOMArHUTHBIX BOJIH. Panuonokanus u
TENIeBUICHHE.

6. I1Ixama 3J1eKTpOMarHUTHBIX BOJIH. Pa3nudHble 1uamna3oHbl 4acTOT
JJNIEKTPOMArHUTHBIX BOJIH, HMX XapaKTepHble OCOOCHHOCTH U
TEXHHUYECKHE CPEACTBA MX MONydeHHs. Vcrnonp30BaHNE BUANMBIX,
yIbTpaHONETOBBIX M APYTUX H3JIy4eHUIl B PAaCTEHHEBOJACTBE U
>KUBOTHOBO/ICTBE.

7. DneMeHThl TeoMeTpu4eckoi onTHKU. OCHOBBI I'€OMETPHYECKOI
ontuku. ®opmynsr Openens. [IpuHIUI 0OPaTHMOCTH CBETOBBIX
nyueii. [Ipubopsl reoMeTprYecKON ONTHKH.

8.dotomerpusi.

9. DnemeHTHI BOJHOBOW onTHKHU. [IpuHiwn [tolireHca.

10. Unrepdepenuns cera. KorepeHTHOCTh M ONTHYECKHH XOI
JIydei. YcioBus MakcumMymMa M MHHHUMyMa. HMHTepdepomerpsl.
DneMeHTHI Tonorpaduu.
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11.  Jdudpaxums  ceera. Ilpumamun  IodireHca-Dpenemns.
Jdudpaxiuonnas  pemérka.  Coektporpadus.  Judpaxmus
PEHTTEHOBCKHX JTyueH.

12. BzaumogeiictBue nsnydyenus ¢ BemectsoM. [lonsapusanus ceera
IIPY OTPAXKEHUH U TIPEIOMIICHHU.

13. JIBoitHoe nmyuenpenomienue. ONTHUECKH aKTHBHBIE BELIECTBA.
Caxapumerpbl. MickyccTBeHHast aHU30TPONHS U €€ HCIIONb30BaHHE.
HopmasibHast 1 aHoMasbHast AUCTIEPCHS.

14. TennoBoe wu3nydeHue. AOCOMIOTHO 4YEPHOE TEJIO. 3aKOHBI
Kupxroga, Credana-bonbumana um Buna. ®opmyma [lnanka.
OnrtHyeckasi TMPOMETPHS.

15. ®orosddexr. BuemHui, BHYTPEeHHHH | BEHTUJIBHBIA
¢doroadpexr. YpaBHeHHE OWHIITeHHA. IIpumenenue
¢dotoanementoB.  ODdpdexr  Kommrona.  JlromHuHecmeHTHOE
u3TyueHue. buomoMuHecueHIus.

16. ®otobuonornueckue nporeccel. @orocunres. TepmoauHaMuKa
1 MeXaHH3M (GoTocHHTe3a. buosHeprernka.

17. DnemeHTbl KBaHTOBOH MexaHUKH. KopmyckynspHO-BOJHOBOM
JIyasti3M. Judpakuus JJIEKTPOHOB. CooTHOIIEHHUS
HeomnpenaenéHHocTel. YpaBuenue llpeaunrepa.

46. Atom Bozopoja. DHepreTudyeckue ypoBHH aToma. [loreHuman
Bo3OyxkaeHHs u uoHusanuu. [loctymatst bopa. Mzmydenue u
MIOTJIOIIEHUE SHepru. BogoponononoOHble HOHBL.

18. CtpyKTypa CIOXHBIX aTOMOB. ODHEPreTHYECKHE YPOBHH B
cnoxHbplx aromax. [lpunnun Ilaymun. OnTudeckue CHEKTpbl U
CIIEKTPHl PEHTIeHOBCKOro wu3mydeHus. Ilepumommueckas cucTeMa
anemenToB JI.M1.MeHeneena.

19. ®wusuka Monekyd. DHEpPreTMYeckue YPOBHU  MOJICKYIL
OOmeHHOe B3auMmozeiicTBre. MolekyssipHble crieKTpbl. [IpuHImn
paboThl KBAaHTOBBIX I'€HEPATOPOB. DJIEKTPOHHBIN MapaMarHUTHbINA
pe30oHaHC.

20. Ilomumepsl U kuakue KpucTaisl. OCHOBHBIE BHUIBI
KOIIEKTHBU3aIMu  Monekyld. CTpoeHme MONMMEPOB U HX
¢usnyeckne cBoiicTBa. THmbl KUIKUX KpucTaiuoB. Jlucruien Ha
JKHJKHX KPUCTAILIaX.

21.5lBneHue paaMOAaKTUBHOCTH. BHIbI pajMOaKTUBHOIO pacraja.
3aKoH paJuoakTUBHOrO pacrnana. CraOuibHbIE M PaJOaKTUBHbIC
n3oronbl. COBpeMEHHbIE METO/Ibl PAANOXUMHMU U PAJMOOUOIIOTHH.
IIpoGuieMbl pasinO’KOIOTHH.

22. CocrtaB aromHOro snpa. HM3oromsl. MexaHudyeckuil u
MAarHUTHBIA MOMEHTHI siep. SIaepHble CUIIBI M 3HEPTHS CBSA3M SA1pa.
SlnepHblif MArHUTHBIM PE30HAHC U €TI0 UCTIOIb30BAHHE.

23. SnepHble peakiuu. MexaHW3M SAEpHBIX peakiuid. llemnas
peakius JeneHus suep. lMcnosip3oBaHWe aTOMHOH  DHEpPruM.
IIpoGiiema ynpasinsieMoit TepmosiiepHoit peakiuy. Dueprus ConHua
U 3BE3]. SlnepHas skonorus.

24. DnemeHrtapHble 4YacTHUbl. Kiaccupukainms 3i1eMeHTapHBIX
yacTull. B3anmonpeBpaiiaeMocTs 3JieMeHTapHbIX YacTHIl. MeTo bl
YCKOPEHHs 4acTUll. AHTUYACTUIBI U aHTHBEIIECTBO. BemecTso B
9KCTPEMAIbHBIX YCIOBHSX.

25. CoBpeMmeHHas (u3nka U arpoHHKeHepus. BemecTso u more.
OOBEKTHI H IPOLECCHL. DBOIIOHOHHBIE IIPOLIECCHI TPeodpa3oBaHus
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Matepul. BelecTBeHHBIE, SHEpreTHUECKHUE, NCKTPOMATHUTHbIC U
nHQOpMAIMOHHBIE IpeoOpa3oBaHus OHO0OBeKTOB. Pa3Butue
arpodusuky, OHOMeXaHWKH, OHO(pU3NKH, OHOSHEPIeTHKH,
OuonH(pOPMATHKH, OUOTEXHOIOTHU U ar pOUHKECHEPHU.

IIxana u KpUTEPUU OLICHUBAHUSA OTBETA o6yqa10111er0051 TIIPEACTAaBJICHBI B Ta6J'II/IIIC.

lxkana Kputepun oneHuBaHus

OleHKa «3aUTE€HO» | 3HAaHHE  IPOTPAMMHOTO  MaTepuaia, YCBOCHHE  OCHOBHOH |
JIONIOJIHUTENBHOM  JIUTEpaTyphl,  PEKOMEHJOBAaHHOH  mIporpamMmoi
JUICLUIIIMHBI, IPaBUIBHOE PEICHHE MHKEHEPHOH 3ajauM (IoIycKaeTcs
HaJW4ue MAaJlO3HAYUTEIbHBIX OMIMOOK MM HEJOCTaTOYHO IIOJHOE
PACKpBITHE COJIEPKaHKUE BONPOCA MIIU OTPEITHOCT HENPUHIMIHAIBHOTO
XapaKTepa B OTBETE HA BOIPOCHI).

OueHka «He 3a4T€HO» | MpoOeNbl B 3HAHMAX ~ OCHOBHOIO  IIPOrpaMMHOIO  MaTepuaia,
IPUHINNNATbHbIE OMMOKY IPH OTBETE HAa BOIIPOCHL.

4.2.2. Dx3aMeH

Ok3aMeH sBisercs (OpPMOH OLEGHKHM KadecTBa OCBOGHHS OOYYaIOIMMCS OCHOBHOM
npodecCHOHANBHON 00pa30BaTeNbHOM NPOrpaMMbl IO pa3feliaM IUCHUILIMHBL Ilo pesynbraTam
9K3aMeHa 00yJaromeMycsl BBICTABIIACTCS OLIEHKA (OTIHYHOY, «XOPOIIO», «YIOBICTBOPHUTEIBHOY HII
«HEYIIOBJIETBOPUTEIHHOY.

OK3aMeH M0 IUCLMIUIMHE MPOBOJUTCS B COOTBETCTBUM C pACIHCAHHEM IPOMEXYTOUYHON
aTTeCTalLlMM, B KOTOPOM YKa3bIBa€TCsl BPEMsI €ro IPOBEICHUs, HOMEp ayJUTOPUH, MECTO IPOBEICHUS
KOHCYJIbTAIlMH. Y TBEPXKJICHHOE paclicaHue pa3Melaercs Ha MHPOPMAaIllMOHHBIX CTEH1aX, a TaKkKe Ha
oumanbHOM caiiTe Y HUBEpCHTETA.

YpoBeHs TpeOoBaHMII IS HMPOMEKYTOUHOH AaTTECTAllMH OOYYAIOIIUXCS yCTaHABIUBACTCS
paboueii mporpaMMoil TUCHUIIINHEI U JOBOJHUTCS 10 CBEACHHS 00yJaIONINXCs B HAUalle CeMecTpa.

DK3aMeHbI IPUHUMAIOTCS, KaK IPaBUIIO, JIekTopaMu. C paspelreHus 3aBeryromero xadeapoi
Ha 3K3aMEeHE MOXeT IPHCYTCTBOBATh IIPeNoiaBaTellb kKadepsl, IPUBICICHHBIH U1 IIOMOIIY B IIpHeMe
9K3aMeHa. B ciyyae oTcyTCTBUS Bemyllero npernojaBartesst S9K3aMeH MPUHUMAETCs IPeroaBaTelieM,
Ha3HaUCHHBIM PACIOPsDKEHHEM 3aBELyIOIIero Kadeapoii.

ITpucyrcTBue Ha SK3aMeHe IpenofaBaTeneidl ¢ Apyrux kadeap 0e3 COOTBETCTBYIOLIEIO
PACHOpSDKEHUsT PeKTopa, MPOpPeKTopa Mo Y4eOHOH M BOCIUTATENbHOM paboTe WIIM 3aMeCTHTEINs
Jupexropa MHCTUTYTa o yueOHOU paboTe He JOIycKaeTcs.

Jlis mpoBeseHMs dK3aMeHa BEyLIMH IIpenojaBaTellb HaKaHyHE IIOIy4aeT B CEKpeTapHaTe
JIUPEKTOpaTa 3a4eTHO-IK3aMEHALHOHHYIO0 BEIOMOCTb, KOTOpas BO3BPAIIAETCS B CEKpeTapuar Iocie
OKOHYaHHsI MEPOIIPUATHS B A€Hb IPOBEAEHUS YK3aMEHa M YTPOM CIIELYIOLIEro JHS.

DOK3aMeHbl IPOBOAATCSA MO OwieraM B YCTHOM WM NHCBMEHHOM BHjae, 1u00 B BHIE
TECTUPOBAHUS. DK3aMEHAIIMOHHBIC OMJIETHI COCTABIISIOTCS 110 YCTAHOBJIEHHOH ()OpME B COOTBETCTBHU
C YTBEpXKIEHHbIMH Kadenpoidl SK3aMEeHallMOHHBIMH BOIPOCAMHM W YTBEPXKAAIOTCS 3aBELYIOIIUM
kadenpoit exeronHo. B duiere conep>xurcs 2 TeOpETHIECKUX BOIIPOca U 3a1aua.

DK3aMeHaTopy IPEeloCTaBIsIeTCsl PaBO 3a/laBaTh BOIPOCHI CBEpX Owmiiera, a Takke MOMHMO
TEOPETUUECKUX BOIPOCOB JaBaTh U pELIeHHs 3aJaud U IPUMEpPBI, HE BBIXOAAIIUE 3a pPaMKU
TIPOIIEHHOT0 MaTepHaa o H3y9aeMOil JUCIUILINHE.

3HaHUA, YMCHUS M HAaBBIKM OOYYAIOIIUXCS ONPENESIOTCS OLCHKAMU «OTIUYHOY», «XOPOLIO»,
«yIOBJIETBOPHTEIIBHO», «HEYHOBIETBOPUTEIBHO» U BBICTABISIOTCS B 3aY€THO-9K3aMEHAIMOHHYIO
BEIOMOCTb 00yJaIOIIerocs B JEHb 3K3aMeHa.

IIpn mnpoBeneHMHM YCTHOrO 5K3aMeHa B ayAMTOPUM HE JODKHO HaxoauTbes Ooree 6
00y4arolMxcs Ha OHOTO IPeroaBaTes.
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IIpu mpoBeneHHH YCTHOrO 3K3aMeHa OOydJalomuiics BBIOMpaeT SK3aMCHAIMOHHBIA OHIIET B
CIly4aitHOM IOpSZKE, 3aTeM Ha3bIBaeT (PaMUIIHIO, UM, OTYECTBO U HOMEP 3K3aMEHAI[MOHHOTO OHIIeTa.

Bo Bpems sk3aMeHa oOydaroIiuecs MOTYT IIOIBb30BAaTBCS C Ppa3pelICHHs HK3aMEHATOpa
[POrpaMMOM JMCLUHMIUIMHBI, CIIPABOYHOH M HOPMATHBHOM JIMTEPATYPOH, NPYIUMM IOCOOMSAMH U
TEXHUYECKMMH CPEIICTBAMH.

Bpewms moAroToBKH OTBETa MM c1aue AK3aMeHa B YCTHOH (hopMe TOJKHO COCTABIIATh HE MEHee
40 MuHYT (110 XKEJTaHUIO 00yUaIOIIErocst OTBET MOXET OBITh TIOCPOYHBIM). Bpems oTBeta — He Oonee 15
MHHYT.

OO0yuaromuics, HCIBITHIBAIONINH 3aTPYIHEHUS IIPU MOATOTOBKE K OTBETY 10 BHIOPAaHHOMY UM
OuieTy, UMeeT IpaBO Ha BHIOOP BTOPOro OHMIETa C COOTBETCTBYIOIIMM IPOAJIEHUEM BPEMEHH Ha
MOATOTOBKY. IIpu OKOHUaTeIBHOM OIIEHMBAHHU OTBETA OLICHKA CHIDKACTCA Ha OAMH Oami. Brrmaua
TpeThero OUIeTa He pa3penIacTCs.

Ecnn o0yuaromuiicst s;BUIICS HA DK3aMEH, U, B3B OWJIET, OTKa3aJcs OT IPOXOXKIACHHUS aTTeCTallun
B CBA3M C  HENOAIOTOBICHHOCTBIO, TO B  BEJIOMOCTH €My  BBICTABJISCTCS  OLEHKa
«HEYIIOBJIETBOPUTEIHHOY.

Hapymienue AMCUMIUIMHBI, CIUCHIBAHHME, MCIOJIL30BAaHUE OOYUYAIOLIMMMCS HEpa3perIeHHbIX
MEYaTHBIX M PYKOIMCHBIX MAaTepHajoB, MOOWIBHBIX Tele(OHOB, KOMMYHHKATOPOB, ILIAHIISTHBIX
KOMIIBIOTEPOB, HOYTOYKOB H IPYTUX BHJOB IMYHOH KOMMYHUKAIIMOHHON 1 KOMIIBIOTEPHOU TEXHHUKH BO
BpeMs AaTTeCTAllMOHHBIX MWCIIBITAaHWII 3ampemeHo. B ciydae HapymeHus 5Toro TpeGoBaHHS
IIperofaBaTens 0043aH yIaduTh 00y4aroIerocs U3 ayJUTOPHU U IPOCTABUTH MY B BEIOMOCTH OIICHKY
«HEYHOBIECTBOPUTEIHHOY.

BbicraBneHue OLEHOK, IOIYYEHHBIX HpPU IOJIBEICHUH PE3YJIbTATOB IPOMENKYTOUHOH
aTTeCTallMid, B 3a4YE€THO-DK3aMEHAIIMOHHYIO BEIOMOCTb IPOBOJMTCS B IPHCYTCTBHHM CaMOro
obyuatomerocs. IlpernonaBarenu HecyT NEpCOHAIBHYIO OTBETCTBEHHOCTb 32 CBOEBPEMEHHOCTb M
TOYHOCTb BHECEHUS 3aMUcel 0 pe3ysIbTaTax NPOMEXyTOYHON aTTeCTAIMU B 3a4€THO-9K3aMEHALMOHHYIO
BEIOMOCTb.

HesBka Ha 5K3aM€H OTMEYAeTCs B 3a4eTHO-K3aMCHAI[MOHHOW BEIOMOCTH CIOBAMH «HE
SIBUJICSI».

Jns o6ydaromuxcs, KOTOpbIe He CMOTIIN CIATh 9K3aMEH B YCTAaHOBIICHHBIC CPOKHU, Y HUBEPCHTET
yCTaHaBJIUBAET IEPHO] JINKBUIALNHY 3aJOJDKCHHOCTH. B 3TOT mepuox npenonaBaTeny, IpHHIMABIIHIE
9K3aMeH, JOJDKHBI YCTaHOBHTh HE MeHee 2-X JHEH, Koraa oHM OyayT NMPUHHMATh 3aJ0JKEHHOCTH.
Hudopmanus o TMKBUAALUH 3310DKEHHOCTH OTMEYAETCs B 9K3aMEHAILIMOHHOM JIUCTE.

OOyyaromumcesi, MOKa3aBUIMM OTJIMYHBIE M XOPOILIME 3HAaHHS B TEUEHHE CEMECTpa B XOe
MIOCTOSIHHOT'O TEKYILIETr0 KOHTPOJIS YCIIEBAEMOCTH, MOXKET OBbITh IPOCTaBIIEHA YK3aMEHALMOHHAS OLIEHKa
JOCPOYHO, T.e. 0e3 caun 3k3aMeHa. OIeHKa BBICTABIIIETCS B 3K3aMEHAIIMOHHBIHA JIUCT WM B 3a4€THO-
9K3aMCHAIIOHHYIO BEIOMOCTb.

MHBanuapl U IMIA ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSMH 3[J0pPOBbSI MOTYT C/1aBaTh 9K3aMEHBI B
MEKCECCHOHHBIN MIEPUO] B CPOKH, YCTAHOBJICHHBIC HHIUBUAYaIbHBIM yIeOHBIM ITaHOM. MHBamuas! 1
JIMIIa C OrPaHUYCHHBIMU BO3MOXHOCTSIMU 37I0pPOBbS, MMEIOIME HAPYIICHUS ONOPHO-IBUIaTeIbHOIO
anmapara, JOIYCKAalOTCS Ha aTTEeCTAllMOHHBIE HCIBITAHUS B CONPOBOXJIEHHUM ACCHCTEHTOB-
COIPOBOXIAIOIINX.

ITpouenypa mpoBeneHHs MPOMEKYTOUHOH AaTTECTAllMM JUIl OCOOBIX CIIydaeB H3JIOXKEeHA B
«[TonoxeHnu o TeKyleM KOHTPOJIE YCIIEBAEMOCTH U ITPOMEKXYTOUHOH aTTecTaly 00y4alomuXxcs 1o
OI1OII 6akanaBpuaTta, cienuanureta 1 Maructparypsi» ®I'BOY BO 0xHO-Ypanbsekuii 'AY.

Ne OneHouHbIe CpeJIcTBA Kon 1 HaumeHoBanue
1 TunoBbie KOHTPOJIBbHBIE 3aaHus U (M) HHbIE MAaTEPUAIIB, HHIUKATOpa
HEOOXOIMMBIE JUIS OLICHKH 3HAHUM, yMEHU, HABBIKOB H (WJIN) KOMITETCHIIUH

OIbITa ACATCIIBHOCTH, XapaKTCPU3YIOIIUX C(bOpMHpOBaHHOCTB
KOMIIETCHIIMH B ITpoecce OCBOCHUA U CHUITJIMHBI
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2 cemecTp
1. Ponp ¢u3uku B pa3BUTUM TEXHHKH M arpONpPOMBIIUICHHOTO
TIPOM3BOJICTBA.
2. Kunematmka wmarepmanpHOil TOuku. KoopawmHaTHBIH MeTOq
onucaHus IBIDKeHWH. KmHemaTWueckoe ypaBHEHHE IBMIKECHHUS U
olpeielIsieMble [0 HEMY KMHEMaTH4YeCKHUe XapaKTePUCTHUKH.
3. BekropHblii crmoco0 onucaHus — JBM)KEHHHA.  BekTopbl
nepeMenieHust, CKOPOCTH, YCKOPEHHsI. YTJIOBbIE XapaKTepUuCTHKU
JIBHIKEHUS 110 OKPY)KHOCTH.

4. DJIEeMEHTHI peJ'Ii[TPIBPICTCKOﬁ MCXaHHUKH. HOCTyJ'IaTBI
CIieHalIbHOM TCOPpHUHU OTHOCHUTCIIBHOCTH. Hpeo6pa3013aHm
Hopel—ma. Croxxenue CKOpOCTef/'I. OTHOCHUTENIBHOCTh  JUTHHBI

OTPE3KOB U JJIMTEIBHOCTH BPEMEHHBIX HHTESPBAJIOB.

5. JluHamMHKa MaTepHaIbHON TOYKH M MOCTYHNATEIBHOTO JABIKEHUS
TBEpAOro tena. IlpmHnmn oTtHocmTenmpbHOCTH. 3akoHBl HbroTOHA.
Bunst cu.

6. JlnHaMuKa BpamaTeNbHOTO ABMKEHUS. MOMEHT critbl. MOMEHT
MHEpLUHH. 3aKOHBI COXpaHEHHs UMITYJIbCa 1 MOMEHTA UMITYJIbCa.

7. UHepuuanbHbple U HEMHEpPLMANIbHbIE CHUCTeMbl oTcuéra. CHIIbI
MHEPLHH TIPU Pa3IMUHbIX BUIAX IBHIKCHHS.

8. PabGora, MomHOCTE W 3Heprusi. MexaHuueckas paboTta u
MOUIHOCTb HPH IOCTYNATEeIbHOM M BpPAILATEIbHOM IBHKCHHSX.
Kunernueckasi sHEprus 1 TeopeMa 0 KHHETHYECKOH SHEPTUH.

9. KoHcepBaTuBHbIE CUIbl M MOTEHIMaNbHas Heprus. IIpumepsl
MOTEHIMAIBHBIX MOJIeH. 3aKOH COXPAHEHUS SHEPTUU B MEXaHUKE.
10. Mexanngeckue KonebaHusa. KuHemaTHka TapMOHHYECKHX
koseOanmii. CiojkeHne KojaeOaHni. AKyCTHUECKIE Pe30HATOPBHI.
11. /luHamuka rapMOHHYECKHX KosebaHuil. JnddepeHunansHoe
ypaBHeHUe KonedaHHi. 3aTyXalolue U BhIHY)KIACHHbIE KOJIeOaHus.
Mexannueckuii pezoHaHc. MasTHUKH.

12. Mexanuueckue BOMHBL. BomHOBOe ypaBHeHHe. Buapl BomH.
Wurteppepentms, auppakuus © JUcrepcus BOMH. BoiHbl u
rHbOpMAaIHsL.

13. OCHOBHBIE NOJOXEHUS MOJEKYJIIPHO-KMHETHUECKONH TEOPHU.
Wneansubni ra3. OcHoBHoe ypaBHenne MKT wu ypaBHenme
COCTOSIHHSI MJI€aJIbHOT'O ra3a.

14. ArperaTtHble cocTosHUS U (Da30BbIe Nepexobl. PeabHble rassl.
Cxmxenne ra3oB. OcoOEHHOCTH KHIKOTO cocTostHus. CtpoeHue
KpucTawioB. JledekTsl KpucTaumueckoro crpoerus. IIpouHocTs u
MJIaCTUYHOCTb.

15. Senenus mnepeHoca. Jucddysus, TEmIONPOBOAHOCT U
BHYTpPEHHEE TpeHHe. MoNeKyIIpHO-KHHETHYECKAs TEOPHS SBJICHHUI
repeHoca.

16. OcHOBBI TEpMOAMHAMHUKH. BHYTpEeHHssE SHEprust M IepBoe
Hayajo TepMoAuHaMuKku. PaGora u TemoéMkocTh raza mpu
Pa3IMYHBIX IPOIECCAX.

17. BTopoii 3akOH TEpPMOIWHAMUKH. TeIIOBBIC IBUraTelNd W
xonoguiabHble  MamuHbl.  KITJ  TeruioBelx — nBurarened  u
CTaTHCTUYECKHI CMBICI BTOPOT'O 3aKOHA TepMOIUHAMUKH. [ToHsTHE
SHTponuu.  Tperuil  3aKOH  TEPMOAMHAMHKH.  DIJIEMEHTHI
OMOIHEPreTHKH.

UJI-1 onk-1.
Hcnons3yer
OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYUHBIX
JVCIIUILINH JJIS
peleHus
CTaHIAPTHBIX 33734 B
COOTBETCTBUH C
HAaIpaBJICHHOCTBIO
podeccHOHaIBHOM
JIeATENILHOCTU

WI-1 onk-s
VYuactByer B
OKCIIEPUMEHTAIIBHBIX
HCCIIE[OBAHUSIX
3NEKTPOOOOPYIOBAHHS
1 CPEJICTB
aBTOMATH3aIlU
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18.  DOmnextpuyeckuit  3apsn.  BszaumopeiictBue — 3apsos.
OnekTpocTaTudeckoe mone. Bekrop HampsbkéHHocTu. Pacuér
3NEKTPOCTATUUECKUX MONEH.

19. IloreHmman »>IekTpocTaTHdeckoro momd. PaGora 1o
TepEMEILEHUIO 3apAI0B B dIIEKTpocTaTHueckoM noie. [lotennuan n
IpajiueHT NOTeHInaaa. DKBUIOTEHIMAIbHBIE [I0BEPXHOCTH.

20. BemecTBo B 31eKTpHYecKoM none. IlonsapHele 1 HemonsApHbIe
Moneky:sl. [lonspusanns auanekTpukoB. BekTop cmeneHus.

21. IIpoBOJHUKU B DJIEKTPOCTATHYECKOM MOJIE. DIEKTPOEMKOCTh
npoBoHKUKOB. KoHJieHCaTOPBI.

22.  TloctosHHBIA  3nekTpuueckuid  Tok.  3akoH  Owma.
Onekrpoasmwxymas cwia. IlpaBuna Kupxropa wu  pacuérsr
3JIEKTPUUYECKUX IETEH.

23. Kiaccuueckast TeopHsl 3JI€KTPOIPOBOJHOCTH. BbIBox 3akoHa
Owma. IIpupona cBepXIIpOBOIUMOCTH.

24. Hocutenu TOKa B pa3In4HBIX IPOBOAHUKAX. DJIEMEHTHI TEOPUU
anekTponpoBogHocT. IlomynpoBoauuku. IlomynpoBogHUKOBEIE
npu6opbl. DieMeHTH (usnyeckoi 3meKTpoHUKH. KoHTakTHbIE
SBJICHHUS B METaJUIaX U IOJTyIPOBOAHHUKAX.

25. MaruutHoe mnone. B3aumonelcTBHE SIIEKTPUYECKHX TOKOB.
Pacuérsl MmarauTHbBIX noneil. 3akon bruo-Casapa-Jlamaca.

26. MarnutHble cBoifctBa  BemecTBa. Jlma-, mapa- u
¢beppomarnetuku. Jlomenel.  @DeppuThl.  DNEKTPOMAarHUTHEIE
cenapaTophl B arpOUHKEHEPHU.

27. JleiicTBME MarHUTHOTO IIOJNS HAa DJEKTPHUYECKHH TOK U
IOBIDKYIIHECS 3apshkeHHble dacTunbel. Cmma Awmepa H cHIa
Jlopenna. D dexr Xoma. DIeKTpoABUraTEIH.

Ilkana ¥ KpUTEpUH OLICHMBAHMS OTBETA O0Y4YAIOIIErocs IPEJCTaBICHbI B TabuIe. 3agada s

ak3ameHa Oepercs u3 marepuanos 1.3 ®OC PITJ] (Nel - Ned.)

Ixana Kpurepun oneHnBanus
BCECTOPOHHEE, CHCTEMAaTH4eckoe M TIIyOoKoe 3HaHHE HPOrpaMMHOIO
Onenka 5 MaTepuanga, YCBOEHHE OCHOBHOH M JIONOJHHUTENBHOW JHTEPATypHl,
(oTan4HO) PEKOMEHI0OBaHHOW IPOrpaMMOH JUCHMIUIMHBI, HpPaBUIBHOE pELIEHHE
3a7a4u.
IOJHOEC 3HAHUE [IPOrPaMMHOIO Marepuajga, YCBOEHHE OCHOBHOM
Onenka 4 JIUTEPATyPBI, PEKOMEH/J0BaHH O B HpOrpamMe, HaJM4ne
(xopo1o) MAaJ03HAUUTENbHBIX OMMOOK B PEIICHHH 3aJadd, WIH HEJOCTATOYHO
MOJIHOE PACKPBITHE COJlep KaHKe BOIIPOCa.
Ouetixa 3 3HaHHE OCHOBHOT'O NPOrpaMMHOI0 MaTepuajga B MHHHMAalIbHOM o0beMe,
HOTPEIIHOCTH HENPUHIMIINAIBHOIO XapaKkTepa B OTBETE Ha 9K3aMEHE U B
(YIOBJIETBOPHUTENBHO)
pElIEHUH 3a1a4u.
Onenka 2 mpoOensl B 3HAHMAX ~ OCHOBHOTO — IIPOTPaMMHOIO  MaTepHala,
(Hey10BJICTBOPHUTEIBLHO) | MPUHIIUNKATIbHbIEC OLIMOKY IPY OTBETE HA BOIIPOCHI U B PEIICHUH 331a4H.
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JIMCT PETUCTPALIAA U3MEHEHUI

Homep Howmepa nucros OcHoBanue 1714

BHCCCHUA HO,Z[HI/ICB
U3MCHCHUA 3aMCHCHHBIX HOBBIX AHHYJIHNPOBAHHBIX U3MEHEHUMN

PacmmdpoBka JlaTa BHeceHUs

OAITUCH HU3MCHCHUA




