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PaGouasi TporpamMma IUCIMIAHEL «DH3KKa» COCTaBICHA B COOTBETCTBUH C TPeOOBAHUIMU
deepaIbHOTO TOCYJaPCTBEHHOr0 00pa30BaTENIbHOTO CTaH/ApTa ppicmero oopasosanus (PI'OC BO),
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nanpasiennio  35.03.06  Arpoumkenepus, npopuab - DjeKkTpoTenioodecneueHue
MYHHIMIAIbHBIX 00pa30BaHHIL.

Hacrosmas paGouas mporpaMMma JIICHMIUIMHBI —COCTaBICHA B  paMKax OCHOBHOM
npodeccHoHaNbHOM 06pa3oBaTeIPHON MPOTPaMMEL (OTIOIT) u yduTHIBAET OCOOCHHOCTH o0yueHus
IpH MHKIIO3MBHOM 00pasoBaHWM JHIl C OrpaHHICHHBIMHU Bo3MOXHOCTIMH 310poBbst (OB3) u
HHBAJIU/IOB.

CocTaBHTENb — HOKTOP TEXHHYECKHX Hayk, IIpodeccop bacapeirita EM.

PaGouast mporpaMMa JUCIHILIMHEI 00CYXJeHa HAa 3aCelIaHHM kadenpsl «MaTemMaTH4ecKue M
€CTECTBEHHOHAYYHBIE JUCIUILTAHBY
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1. [Inanupyembie pe3yabTaThbl 00y4eHHs MO JMCUUILIUHE, COOTHECEHHbIE C MIAHUPYEeMbIMHU
pe3yiabTratamu ocBoenusi OIOII

1.1. Heab 1 32124 JUCHMILIAHBI

eans aucHMNINHBI

bakanaBp no HanpasiyieHuto noarotoBku 35.03.06 ArpouHxeHepus: AODKEH ObITh HOJIrOTOBIIEH
K pElIeHHI0 3a/a4 MpO(EecCHOHAIBHON JEATENbHOCTH CJHENYIOIIMX THUIIOB: IMPOU3BOICTBEHHO-
TEXHOJIOTUYECKUI, TPOCKTHBIN.

Heas aucnMmIMHbI — cOPMHUPOBATH y CTYACHTOB CHCTEMY (YHIAMEHTAIBHBIX 3HAHUM,
HEOOXOIUMBIX ISl TIOCIIEAYIONICH MOJATOTOBKH OakajiaBpa, CIIOCOOHOTO K A((EKTUBHOMY PEIICHHUIO
MPaKTUYECKUX 3aJad  CeIbCKOXO3AWCTBEHHOTO TPOU3BOJACTBA, a TaKK€ CIHOCOOCTBYIOIIMX
JalbHENIIEMY pa3BUTHIO JINYHOCTH.

3agauu AMCUMILINHBI:

— U3YYUTh OCHOBHBIE (PU3UYECKHE SBJICHMS, OBIAAETh (PYHIAAMEHTAJIbHBIMU TOHSATHUSAMH,
3aKOHAMHM U TEOPHUSIMH KJIACCUYECKON U COBPEMEHHOU (pU3MKY;

— c(hopMHpPOBaTh OCHOBBI HAYYHOTO MUPOBO33PEHHS M COBPEMEHHOTO (PM3NYECKOTO MBIILICHUS;
O3HAKOMHUTBCSI C HAY4YHOM ammaparypoil u merojgamu (U3MYECKOTO HCCIEA0BaHUSA, MPHOOpPECTH
HAaBbIKU IPOBEJCHUS (PU3NUECKOTO SIKCIIEPUMEHTA;

— Hay4yuThCsl BBIICNATH (U3NYECKOE COJepKaHWe B TMPUKIAAHBIX 3adayax Oynayien
NesITeNIbHOCTH;

— OBJIaJIETh METOJAMH PEIlICHUs] NH)KEHEPHBIX 3a/1a4.

1.2. KoMneTeHUuM 1 MHAMKATOPbI UX T0CTHKEHHU I
OIIK-1. CnocoGeH pemiate TUMOBBIE 3a1a4d MPO(EeCCHOHATBLHON ACSITEIHPHOCTH Ha OCHOBE 3HAHUM

OCHOBHBIX 3aKOHOB MAaTEMaTHYCCKHUX H C€CTCCTBCHHBIX HAYK C IIPUMCHCHHEM HH(i)OpMaHI/IOHHO'
KOMMYHHKAIITHUOHHBIX TEXHOJIOTUI

Kon u HaumeHnoBanue Dopmupyembie 3YH
HH/MKATOpa 3HAHUS yMEHUS HaBBIKH
JOCTNXKCHUA
KOMIICTCHIITUHN
NJI-1omk-1 OO6yuatromuiicst nopkeH | OOyuaromuiics nopkeH | OOydaromuiicss T0DKEeH
Hcnonw3yer 3HaTh:0OCHOBHBIC 3aKOHBI | YMETBH:HMCIIOJb30BaTh | BJIAJCTh: HABBIKAMM:
OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX OCHOBHBIC 3aKOHBI WCII0JIb30BaHUS 3HAHUHT
€CTECTBEHHOHAYYHBIX | JUCIUIUINH ((PU3UKH) €CTECTBEHHOHAYYHBIX OCHOBHBIX 3aKOHOB
JUCIUTIINH IS JUTSL peIIeHUS JUCIUTIINH ((U3HKH) €CTECTBEHHOHAYYHBIX
perieHus CTaHJAPTHBIX 33724 B JUTSL peIIeHUS JUCIUTIINH ((U3HKN)
CTaHJAPTHBIX 33724 B COOTBETCTBHUU C CTaHJAPTHBIX 33724 B JUTSL peIICHUS
COOTBETCTBHUU C HaIpPaBJICHHOCTHIO COOTBETCTBHUU C CTaHJAPTHBIX 33724 B
HaIpPaBJICHHOCTHIO npodeccuoHanbHOM HaIpaBJIECHHOCTHIO COOTBETCTBUU C
npodeccruoHaIbHON JeSITeIbHOCTH npodeccroHanbHOM HAIPaBJICHHOCTHIO
NEATENbHOCTH —(b1.0.10-3.1) JEeATEbHOCTH npogeccuoHaIbHON
- (b1.0.10-V.1) JIeSITEIbHOCTH -
(b1.0.10-H.1)

OIIK-5. Cmocoben yuyacTBOBaTb B  NPOBEJCHUH OKCIHEPUMEHTAJIBHBIX  MCCIEJOBAaHUN B
npoheccuOHaTbHON 1EATEIbHOCTH




Kox n HaumenoBanue Popmupyemsie 3YH
HHAWKATOpa 3HAHUSA YMCHUSA HaBbIKU
JOCTYKEHUS
KOMICTCHIIUH
N-1 onk-s OOyuarorumiics gowkeH | OOygaromuiicst momkeH | OOydaromuicss J0HKESH
VYyacTtByer B 3HaTh:OCHOBHBIE 3aKOHBI | YMETh:MCIIOJIb30BaTh | BIAJCTh: HABBIKAMMU:
AKCIIEPUMEHTAIBHBIX €CTECTBEHHOHAYYHBIX OCHOBHBIE 3aKOHBI WCIIOJIb30BAHUS 3HAHU U
HCCIIEN0BAHUAX TMCUUTUTAH ((U3UKH), €CTECTBEHHOHAYYHBIX OCHOBHBIX 3aKOHOB
AIIEKTPOOOOPYIOBAHHS UCIIOJIb3YIOIINECS B TUCIUIUIAH (PU3UKH) B | €CTECTBEHHOHAYYHBIX
U CPEACTB AKCIIEPUMEHTAIBHBIX AKCIEPUMEHTAIBHBIX TUCIUTUIAH ((PU3UKH) B
aBTOMAaTH3alUU UCCIIEIOBAHUAX UCCIIE0BaHUAX AKCHEPUMEHTAIBHBIX
AIEKTPOOOOPYAOBAHUSL | AJIEKTPOOOOPYAOBAHUS HCCIIEIOBAHUSX
U CpPEACTB U CPEJICTB 3JIEKTPOOOOPYyI0BaHUS
aBTOMAaTU3alU1 aBTOMAaTHU3aLUH - U CPEJICTB
—(b1.0.10-3.2) (b1.0.10-Y.2) aBTOMAaTH3aIUH -
(51.0.10-H.2)

2. Mecrto qucuuniunsbl B crpykrype OIIOII

Jucrtunnuza «Pu3uka» OTHOCUTCS K 00s3aTeIbHON YacCTH POrpaMMbl OakajaBpuara.

3. O0bémM qUCHMIVIMHBI U BUABI Y4e0HOI padoThl

O6bem gucturuiHbL cocTariseT 9 3auetnsix equnnil (3ET), 324 akagemudeckux yacoB (manee

yacoB). JlucuurinHa uzyqaercs B 2, 3 ceMecTpax.

3.1. Pacnipenesienne o0bemMa JUCUMILIMHBI 110 BUAAM y4eOHOI padoThI

Bunx yaeOHoM paboTh KonuyecTBo yacoB
KontakTHasi padora (Bcero) 162
B tom uucne:
Jlexuuu (JI) 58
[Ipaktueckue 3anstus (I13) 60
JIaboparopusie 3ansaTus (JI3) 44
CamocrositesbHas padora odyuawmuxcs (CP) 135
KoHnTpoJib 27
Hroro 324
3.2. Pacnpenenenne y4eOHOro BpeMeHH 1O pa3jgeiaM U TeMam
B TOM 4YHCJIC é
Ne H Bcero KOHTaKTHasi padoTa g
TEME AUMCHOBAHHMC pa3Jiciia U TCMbI GACOB CP E
J J13 113 e
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka, MonekynsipHast pU3MKa U TEPMOJMHAMUKA
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1.1. | Beenenue B pu3uKy 2 2 - - - X

1.2. | Kunemarnka 16 4 2 2 10 X

1.3. | Ilunamuka 20 4 2 6 10 X

2.4. | 3aKOHBI COXpaHEHUs 20 4 2 4 10 X

15 MexaHn4deckue KoJIeOaHus 1 24 4 4 6 10 X
BOJIHEI

16 DneMeHTbI MonE:Kyns{pHoﬁ u 24 4 4 4 10 <
CTaTUCTHUYECKON (DU3HKH

1.7. | OcHOBBI TEPMOJIMHAMUKHU 20 4 2 4 10 X

Paznen 2. DnexkTpuyecTBO U MarHeTU3M

2.1. | DnexTpocraTuka 20 4 2 4 10 X
IlocTosTHHEBIN TOK,

2.2. | DIeKTpUYECKHe LEenH U 20 4 2 4 10 X
MaTepHaIIbI

23 [TocrostHHOE MarHuTHOE 22 4 4 4 10 .
oJie

24 DNeKTpOMarHUTHbIE 7 4 4 6 11 <
KoJIeOaHUsT U BOJTHBI

Paznen 3. Ontuka u atomHas pusuka

31 I'eomeTpuueckast 1 BOJIHOBas 29 5 4 4 8 .
OTITHKA

3.2. | KanroBas ¢usuka 20 4 4 4 8 X

33, ®du3uKa aToMa U AJIEMEHTHI 18 4 4 4 8 .
(hbM3UKH TBEPJIOTO TEIA

3.4. | SAnepuas pusuka 18 4 4 4 8 X

3.5. | ®uznyeckas KapTUHA MHUpa 4 2 - - 2 X
KonTtposb 27 X X X X 27
OO611ast TPYI0EMKOCTh 324 58 44 60 135 27

4. CTpyKTYypa M cojepkaHue TUCUUIIIMHBI
4.1 Conepxxanue TUCUMIIIIMHBI

Pa3znen 1. Mexannka, MoJieKyJsipHas (PU3UKA U TEPMOAUHAMHUKA

BBenenune

[Ipenmer ¢uszuku. Meton mo3HaHus B ¢u3MKe. DKCHEPUMEHTHI M TEOpUU. Polb MaTeMaTHKU.
Ouznyeckue 3akoHbl. llonarue ¢axrta B ¢usuke. Moaenu. Ilpsmble u oOpatHble 3agauu (UUKU.
PasmepHocTH QU3HMUECKUX BEIUYUH.

Kunemaruka

JIBukeHne kak riaBHas Qopma cymiectBoBaHus marepuu. [IpoctpanctBo u Bpems. CrocoObl
ONMCAHUsl COCTOSIHMSI Tela U cucteMbl Ten. CUcTeMbl OTCYeTa M KOOpAMHAT. Poib W mpUHUMIBI
BbIOOpa cucteM KoopauHaT. CTerneHu cBOOO/bI, MHBAPUAHTHBIE CBOWCTBA YHCIA CTETIEHEH CBOOO/IBI.
TpexMepHOE 1 MHOTOMEpPHOE MPOCTPaHCTBA. MarepuanbHas TOUKA U PACIPOCTPAHEHUE 3TON MOJENIH
Ha MHOTOMEpHBIN ciydaid. Tpaekropus u MupoBasi IMHUS, UX cBoWcTBa. CKOPOCTh U YCKOPEHUE Kak
npou3BoaHble. [locTymarenbHoe u BpallarenbHOE IBUKEHUS KAaK OCHOBHBIE BHJIbl JABM)KCHUI.
VYT0BBIE CKOPOCTh U YCKOPEHUE, HOPMAIIBHOE U TaHT€HIUAJIbHOE YCKOpeHUsl. CKOPOCTh U YCKOPEHHUE
B MHOTOMEPHOM MNpOoCTpaHCcTBe. MHeplnanbHble CUCTEMBI U PABHONIPABHOCTh MOKOS 1 PABHOMEPHOTO
MpSMOJUHENHHOTO ABMKEHUA. [locTynar o MOCTOSHCTBE CKOPOCTH CBETa B Bakyyme. [IpeoOpazoBanue
WHTEPBAJIOB BPEMEHU U JJIUHBI MIPU OOJIBIINX CKOPOCTSX OTHOCHUTENBHBIX TBMKEHHH MHEPIMATBHBIX



cucreM. [IpeoOpazoBanus JlopeHla W PEISATHBUCTCKOE CIIOKEHHE CKopocTell. MHTepBan Mexay
COOBITUSIMH U €T0 WHBAPUAHTHOCTb.

JIlnnamuka

Cuna u macca, cyneprno3uuus cui. [lepBsiit 1 BTopoit 3akoHbl HbtoToHa. YpaBHEHMS IBHKEHUS,
pOJIb HayaJIbHBIX YCJIOBUM, NPUHLMI JeTepMUHU3MA. [Ipumepbl pemeHus ypaBHEHUH IBUXKECHUS.
JIBukeHHe Ted B MOJI€ CUJI TATOTEHMs, SIBJIEHUE HEBECOMOCTH B CIIyTHHMKaX. J[MHamuKa cleIsiux
cucreM. VMmynbc, 3aKOH COXpaHEHMs MMITyJIbca JJII MEXaHMYECKOM CHCTEMbl, TPETUH 3aKOH
Hrrotona. B3anmmogeiictBue ten depe3 mosie. O0mas GopMyIupoBKa 3aKOHA COXPAHCHUS HMITYIIbCA.
Kunernueckas sHeprus MmaTepuaibHOU TOUYKH, CBA3b €€ C KOMIIOHEHTaMM BEKTOpa uMiynbca. Pabora
U MOTEHLMaJIbHAs sHeprus. PaboTta nepeMenieHuss MaTepruaibHOM TOUKH 10 KPUBOJIMHEWHOMY IYTH.
[loTeHumanpHple CUJIbI, BBEJECHUE MOHATUA NOTEHUMANa Ui B3aMMOJCHCTBYIONIMX  TEJI.
[ToTenumanpHas QyHKLMS, TOTEHIIMAIbHAs MOBEPXHOCTh. CBSA3b KOMIIOHEHT CHJIbI U NOTEHLHATbHON
¢yukuuu. [loTeHnuanpHas siMa U yCJIOBUE YCTOMYHMBOTO paBHOBecUs. HeBO3MOXKHOCTh paBHOBECHS
CHUCTEMBbl B3aMMOJCHCTBYIOUIMX CTAaTHUYECKUX TOYEYHBIX OJIEKTPUYECKUX 3apsanoB. [lpuHiun
IUIOTHEHIIeH yMakoBKU U OOBSCHEHUE MPOCTPAaHCTBEHHBIX (opM KpucrtamioB. KoHdopmannoHHbIH
aHanu3 MoJekyl. MomeHT cwibl. /I[nHaMuKa BpAllEHHWs TOYKM W TeJla BOKPYT IIOCTOSHHOW OCH,
MOHATHE O MOMEHTE MHEPIMM MaTepualbHON TOUKM U Tejla. YpPaBHEHHUE JIBHIKEHHS BPAlllaroOLIErocs
BOKPYT HEMOJABW)KHOU OCH Tena. MOMEHT UMITYJIbCa, CBSI3b €r0 KOMIIOHEHT C KHHETUYECKON SHEPTrUen
BpamieHus. V3MeHeHne MOMEHTa MHEpPLUU Tejla IMpU MepeHoce OCH BpauleHHs. [ TaBHbIE MOMEHTHI
WHEpLUHMH U YCTOMYMBOCTH BpalleHMs Tel. 3aKOH COXPAHEHHS MOMEHTAa MMITyJbca Teja U CHUCTEMbI
Ten. OcoOEHHOCTH KOHCTPYKIIMHM BepToJieToB. ['mpockonsl W uX npumeHeHue. Llentp macc u
ypaBHEHUE €ro ABIKeHUs. Pa3aeneHune nocrynaTeabHbIX U BpalllaTeIbHbIX JBUKEHUH TBEpJOrO Tela.
[Tapa cun. Cucrtema ypaBHEHUM Ul IBM)KEHHUS TBEPJAOIO Tela M €ro KWHETHYecKas Heprus. 3akoH
COXpPAHEHUsI DHEPrMU U €ro CBs3b C PAaBHOMEPHOCTBIO TEYEHHUS BPEMEHHU. [[BUJKEHHE CHCTEM CO
MHOTUMHU cTeneHsMu cBo0oapl. @ynkmus Jlarpamka u ypaBaenus Jlarpanxa. [I[puHimn HanMeHbIIETO
NEUCTBUSL.

JAunamMuka 00JbIIUX CKOPOCTEN

[Ipunnun otHOCcHUTETBLHOCTH B (u3mke. PenstuBuctckmii mmmynbce. [IpeoOpazoBanue sHEprum-
uMnyiabca. Macca U ee CBsI3b C PHEprueil mokos. Macca CjI0KHOM CHUCTEMBI M €€ CBSI3b C DHEPrueu
B3auMoieiicTBusl yacteid. HeagmutuBHOCTh Macchl. JledekT Macchl u sHepretuka. Kunernueckas
SHEPrusi B PEISTUBUCTCKOM MEXaHMKE. YpaBHEHUE [JIBJKEHHMS MATE€pUaIbHOM TOYKH B
PENATUBUCTCKOM MeXaHUKe. J[BMKEHHE MaTepHalbHOM TOYKM MOJ JIEHCTBUEM IOCTOSIHHOM CHIIBI.
CKopoCTh CB€Ta Kak IMpeleibHas CKOpOCThb. YacTuibl ¢ HyleBOoM wmaccod mnokos. [lpunimn
SKBUBAJECHTHOCTH U TEOPUS IPOUCXOKICHUS CUII BCEMUPHOTO TATOTEHHUSL.

Kosie0anus u BOJIHBI

KoneGanuss kak yacTHbBIN ciy4ail OBUIKEHUS, YCIOBHUSI TOSBIEHUS KoJieOaHW. YpaBHEHUE
IBUKCHHUS TPYKHMHHOTO MasTHHUKAa U €ro pemeHue. [apMoHumdeckoe KosebaHHE U €ro
XapaKTePUCTUKHU. YpaBHEHUE NBIKEHUS (PU3NYECKOTO MASTHHKA U €ro pelieHue, MaTeMaTHYeCKUun
MasTHUK. DHEprusi TapMOHHUYECKUX KosieOaHuil. BeIHYX/IeHHbIE KOJeOaHUs U SIBICHHE pE30HaHcA.
Pe3onanc kak mposiBienue Oudypkauuu. ABTokosieOanus. [Ipumepsl mposiBICHHsS] PE30HAHCHBIX U
aBTOKOJICOATEbHBIX SIBICHUN B JKMBBIX OpraHM3Max U TeXHUKe. Pe3oHaHCHas mepenada SHEPrUH B
CUCTEME OJIMHAKOBBIX CBSI3aHHBIX MAATHUKOB. BOJIHBI B yIIpyrux cpenax, JMHEHHbIE, TOBEPXHOCTHBIE
1 00bEMHBIE BOJIHBI, MOMEpPEYHbIE M MPOJOJbHBIE BOJHBI, (PPOHT BOJIHBI, IUIOCKHE U chepudeckue
BOJIHBL. AHaJIUTHYeCKas 3amuch Oerymiei BoiHbl. BonHoBoe ypaBHenue. Ilepenoc sHeprum Oerymieit
BosHOM. CrnoxxkeHue kosiebanuil u BoyiH. KorepeHTHble MCTOYHMKM BOJIH. MHTepdepeHuus BoaH OT
TOYEYHBIX KOTE€PEHTHBIX MCTOYHUKOB. YCIIOBHS MOSBICHUS MAKCUMyMOB U MUHUMYMOB. ClOKeHue
KpPYroBbIX M cdepudeckux BosH. [locTpoeHue (poHTa BOJIHBI MO NpUHIMITY [lolireHca, moBeieHHe
(bpoHTa BOJIHBI B HEOJTHOPOJHOM cpene. OTpaxkeHnue u npenomiieHue BosH. [Tpuniun ®@epma. BeiBog
3aKOHa MPEJIOMJICHUS BOJIH Ha TpaHulle IByX cpell Ha ocHoBe npuHimna Gepma. [Ipunnun depma kak
YacTHBIN Ciydail oOIero mpuHIKIAa MUHUMAakca. [losiBieHHe OTpaKeHHBIX BOJIH B HEOJIHOPOJHBIX
cpeaax, CJIOXeHHEe BCTPEUHBIX BOJH M 00pazoBaHME CTOSYMX BOJH. [lepexopHoe cocTosiHue M BpeMs



penakcanuu. CBsi3b JIMH CTOSYMX BOJIH C pa3MepamMu CpeJibl, AUCKPETHOCTb JJIMH CTOSYUX BOJIH.
KBanToBanue. YnpaBieHue 3By4aHHeM MY3bIKaJIbHBIX HHCTPYMEHTOB.

DJIeMEeHThI CTATUCTHYECKON U MOJIeKYJISIPHON (pU3UKH

MUKpPOCKOIMYECKHE K MAKPOCKOINHUYECKUE sBJICHUSA. MaeanpHbld Ta3 Kak CTaTUCTHUYECKAs
cucTeMa MHOTHMX yactwil. [[aBieHue, 00beM M TeMIiepatrypa rasa Kak 000OIIeHHBIC XapaKTePUCTUKU
COCTOSIHUSI ra3a. PaBHOBECHbIE UM HEpPAaBHOBECHbIE COCTOSHMS Traza. OOpaTumble U HeoOpaTHMbIe
nporeccel. Jluarpamma JaBiieHHE-00bEeM. OKCIIEPUMEHTAJIbHBIE Ta30BbIE 3aKOHBI, 00O0OIIEHHBII
ra3oBbIi 3aKOH (YpaBHEHHME COCTOSHUS WJI€aJTbHOTO Tra3a). BeIiBoa ypaBHEHHS! COCTOSIHHS HJI€aJTLHOTO
raa Ha OCHOBE KMHETUYECKHX MpeACTaBICHUN. PU3NUYECKUN CMBICT MOHATUS TEPMOIUHAMUYECKOU
TeMIieparypel. PacnpenencHue sSHepruu 1mo cCTeneHsM cBoOoAbl. PacmpenencHuss MakcBemna wu
Bonprmana, Gapomerpuueckas opmyna. HepaBHoBecHble mporecchl. Juddys3us, auddysus depes3
MeMOpaHbl, OCMOC, OCMOTHYECKOE [IaBJICHHE M €ro pojb B IKU3HENEATEIbHOCTH paCTEHUM.
Tennonepenaua. BuyrpeHnHee Tpenue. BripakeHne HEpaBHOBECHBIX IMPOIECCOB Uepe3 00O0OIICHHBIC
TepMmoauHamudeckue cuiibl. CooTHomeHue B3auMHocTH OHcarepa. PeanpHbie rassl, ypaBHeHue BaH-
nep-Baanbca, KpuTHYeckas TOYKa, pealbHbIE HW30TEPMBI, CKIDKEHHE Ta3oB. DiykTyanun U
caMoopraHuzanus npu ¢GazoBOM MEPEX0e Ta3-KUAKOCTh. JKUIKOCTH, TOBEPXHOCTHOE HATSIKEHUE B
KHUJKOCTAX, OXJKJICHUE J>XHUJIKOCTH TPU HCHAPEHUH, TEPMOPETYISIUs pPACTEHUU M IKUBOTHBIX.
CmauuBaroniyue 1 HecMaduBaromue )Kuakoctu. Kanumnspasie siBienus, popmyna Jlamaca.

DJIeMEeHTbI TEPMOAMHAMHUKH

[lepBoe Hauano TEPMOJAMHAMHUKH, W3OTPOIECCHI, aTua0aTHIECKUN TMPOIIECC, OXJIAKIECHHUE Ta30B
pu aaunadaTHUYeCKOM pPACHIMPEHUU U TOJydeHHe HU3KUX TemmepaTyp. YpaBHeHue llyaccona u ero
BBIBOJI. Kimaccuueckasi Teopusi TEIJIOEMKOCTEH, MPUYUHBI OTKIIOHEHUST PEATbHBIX TEIUIOEMKOCTEH Kak
(YHKIIUM TeMIIepaTypbl OT pe3yIbTaTOB Kilaccuueckon Teopun. PaboTa uaeabHOTO ra3a B pa3IMuHbIX
npoueccax. ObpaTumbie U HeoOpaTuMble HUKIBL. TerioBbie MamMHbl U LUWKI KapHo, BTOpoe Haydajo
TepMOAUHAMUKH. KoMmIpecCHOHHbIE XOJOAWJIBHUKM W TEIUJIOBBIE HACOCHl. OHTPONMS  Kak
TepMOJAMHAMUYECKUN ToTeHuuasl. dopMmyna s SHTPONMU HAeadbHOro rasza. Teopema KapHo u
00001IeHNe TOHATHUS DJHTPONUU KaK TEePMOJMHAMUYECKOro moTeHnuana. CBS3b DJHTPONUU C
MHKPOCOCTOSTHUSIMHA MIEAIBHOIO raza. CTaTHCTUYECKOE TOJKOBAHUE SHTPOIUU. DHTPOIUS U CTENEHb
BBIpOXKJIeHUs cucteMbl. @opmyna bonbsimana. DHTponus U umHpopmanusa. Bo3pactanue sHTponmu
Ipy HEOOpaTHUMBIX IpolieccaX Ha IpUMepe BBIPABHUBAHUS TEMIIEpaTypbl ABYX HAXOIALIUXCSA B
KOHTAKTE HarpeThlX TEJ U NPU BBIPABHUBAHWM JABJICHHUI B JIBYX 4acTsaX cocyaa ¢ rasom. llepsoe u
BTOpOE Hauaja TePMOJIUHAMUKHU, U KUBbIE OpraHu3Mbl. [loHATHE O TepMOaMHAMHMKE HEOOpaTUMBIX
MPOLIECCOB M OTKPBITBIX CHUCTEM. OHTPONHUS B CHUCTEME OPraHu3M - OKpYKawIlas cpeja.
[Ipoun3BOACTBO PHTPOIIMHU B HEPABHOBECHOM cpejie U Teopema [Ipuroxuna.

Pa3znes 2. DiieKTpU4ecTBO 1 MArHETU3M

DJIeKTPpUYeCKHe U MATHUTHBIE SIBJICHUS

[londatue o0 mOJIAX, MOJSA CKAISPHBIE U BEKTOpPHbIE. XapaKTEPUCTUKH BEKTOPHBIX IIOJICH:
HaIpsSYKEHHOCTh, MOTOK, LUUPKYJALMS, CUJIOBBIE JIMHMM BeKTOpHOro mnois. Cyneprno3uuus Mojiei,
3aps/ibl, 3aKOH COXPAaHEHUs 3aps/I0B.

B3aunMojelicTBre HEMOABUKHBIX U IBIXKYIIMXCS 3apsAa0B, PU3NUECKHUI CMBICT MATHUTHOTO TOJIA.
[Tone Toueunoro 3apsina (3akoH Kynona) u cuctemsl 3apsinoB. [lone aumoss. DIeKTpoCcTaTUYECKOe
MoJie MOJIEKYJbl M XUMHUYeckue peakiuu. MuterpanpHas ¢gopma 3akona Kyrnona, teopema ["aycca
(mepBoe ypaBHeHune MakcBemna). BeiBoa Gopmyn Ui HApsKEHHOCTH AIIEKTPOCTATUYECKUX TOJIEH
3apsHKEHHOTO TPSIMOTO TPOBOJA, TIJIOCKOCTH, KOHJeHcaropa. Pabora mnepemerieHust 3apsaa B
ANEKTPOCTATUUECKOM  TI0JIe, TIOHATHE MOoTeHIuana. Bropoe ypaBHenne MakcBemia A
AIIEKTPOCTATUKH B HMHTErpalibHON (hopMe. DIeKTpudeckas €MKOCTh OJHOTO TMPOBOJHUKA M ABYX
MIPOBOJHUKOB, KOHAEHCATOPHI, paboTa Mo 3apsaKe KOHJIEHCATOPOB. DHEPrusi dIEKTPOCTATUUYECKOTO
nons. M3MeHeHMEe HaAmpsHKEHHOCTH  DJIEKTPUYECKOrO TOJs MPU  BBEACHUM  JUAIIEKTPHUKA,
MOJISIPU3YEMOCTh JIMAJIEKTPHUKA, TUAJIEKTpUUECKass MPOHUIAEMOCThb. V3MeHeHHe IuAIeKTpUYecKoit
MIPOHUIIAEMOCTH TIPU XUMHUYECKUX PEAKIUSIX U UCIOJIh30BaHUE ATOTO P deKTa. INEKTPUIECKOe MOoIIe
B mpoBoaHUKax. [loHATHE O TOKEe MPOBOAMMOCTH, BEKTOp TOKAa M CHIa TOKa, nuddepeHnnanpHas
dopma 3axkona Owma. Ilepoe mpaBuno Kupxroda. IlpuumnHa mosBIEHUS SIEKTPUUYECKOTO TOKA B
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MIPOBOJIHUKE, (PM3MUECKUI CMBICI MOHATHS CTOPOHHHX DJIEKTPUYECKUX cui. BeiBonx 3akoHa Oma s
Bcelt enu. Bropoe npasuno Kupxroda. Marautnoe mnose npsiMoro Toka, OObsICHEHUE €rO MOSIBICHUS
Ha OCHOBaHUM pEJIATUBUCTCKUX NpelacTaBieHUN. VIHTerpanpHple ypaBHeHMs MakcBemna s
MOCTOSTHHBIX MAarHUTHBIX ToJie. [IpuMepbl BBIYMCIECHHS HANPSIKEHHOCTEH MArHUTOCTATHYECKUX
noseit. 3akon buo-Casapa-Jlamnaca. B3aumoneiicteue nosneit u 3apsiioB (ToxkoB). @opmyna Jlopenna
JUI CHUJIbI, JIEHCTBYIOLIEH Ha 3apsA]l CO CTOPOHBI 3JEKTPUUECKOr0 MU MarHUTHOro mnosied. [lpunuumn
NEHUCTBUSL MACC-CIIEKTPOMETPOB M HMX TMPUMEHEHUS B XUMHUHU. VHIYKIIMOHHBIC SBJICHHS,
TpaHnchopMaTopsl, (HU3UYECKUE TPUHIMIBI WX JACHCTBUSA. OKcTpaToku. [lomHast cucrema
UHTErpalbHbIX ypaBHeHMH MakcBemia. CMbIca 4IEHOB CHCTEMBl ypaBHeHMI MakcBesia,
OTIUCHIBAIOIIUX SIBICHUS, CBS3aHHBIE C W3MEHEHHUSMHU DJIEKTPUYECKUX W MArHUTHBIX BEJIIMYUH BO
BpeMeHH. B3auMoCBs3b 3JEKTPUYECKUX U MATHUTHBIX IIEPEMEHHBIX TOJIEH, 3JIEKTPOMAarHUTHOE M0JIE U
n3nydenue. [lonst ABmKymuxcst 3apsaoB. M3iydyeHue 3IEKTPOMarHUTHOTO TMOJs HEPAaBHOMEPHO
IBUKyIIHUMCs 3apsaoM. «Ilapagoke» atoma.

Paznea 3. OnTuka u atoMHas Gpusuka

DJIEKTPOMATHUTHOE M3JIyUeHHe U ONITHKA

CB0OOOJIHOE JIEKTPOMArHUTHOE MOJIE U €ro CYIIECTBOBAHUE B BUJE 3JIEKTPOMAarHUTHOM BOJIHBI.
[TonepeyHOCTh 3MEKTPOMArHUTHBIX BOJH. CKOPOCTH PACIpPOCTPAHEHMs DJIEKTPOMArHUTHBIX BOJH U
crioco6Ob! ee u3mepenusd. [llkana snekTpoMarHUTHBIX BOJH. CrIOCOOBI reHepaluy U UCIOJIb30BaHUE B
HayKe U TEXHHUKE BOJIH PA3JINYHBIX YACTOT.

SIBneHusi, onuceiBaeéMble BOJIHOBOU Teopueil cBeta. VHTepdepeHIus cBeTa, YCIOBHS MOSIBICHUS
CTaTUYECKON HHTepPEpEeHIIMOHHON KapTHHBI, HWHTep(epeHIus Mpu pas3aeaeHUH (POHTa BOJIHBI,
MIPOCBETIIEHHE ONTHKH, UHTEPHEPOMETPbl U UX HcIojb3oBaHue. Dypre-cnexkrpoMerpsl. [lonarue o
ronorpadpuu. Judpakuus, audpakuns Ha menu. DoKycHUpOBKa 3JIEKTPOMATHUTHBIX BOJH U CBS3b
pasmepa nudpakmMOHHOTO TMATHA C pasMmepamu  peduiekTopoB. OCOOCHHOCTH OpraHu3aIu
PaIMOJIOKAIIMOHHON CITY’KOBbI. YCIIOBHS TIepexojia OT BOJIHOBOW ONTHKH K T€OMETPUUYECKOW. 30HBI
®penens, 30HHas acTiHka OpeHens Kak GoKycHpyronui 3meMenT. JludpakiinonHas pemnieTka Kak
JHCTIeprupyomas cucreMa. AHajlaW3 cOCTaBa CBeTa IO JUIMHAM BOJH. PeHTreHoBckas nudpaxius,
noHsATHE 00 0OpaTHBIX AUGPAKIIMOHHBIX 33/ladaX, PEHTTCHOCTPYKTYPHBIN aHAJIM3 U €r0 0COOCHHOCTH
MPUMEHUTENILHO K OuosornueckuMm oObekTaMm. IIpoctpanctBennas crpykrypa JHK u PHK.
JndpakIMOHHBIH Mpeaes pa3peniariieid CHocOOHOCTH ONTHYECKUX TPUOOPOB.

CBer u BelIecTBO, MOHATHE O BTOPHUUHBIX BOJHAX, pa3zelieHue SHepruu Ha rpaHule paszgena das,
PE30HAHCHBIN XapaKTep B3auMOJIEHCTBUA CBeTa U BemiecTBa. Jlucmnepcusi, Kjaccuueckoe 0ObsICHEHHE
3aBUCHUMOCTU KOA(PQHIMEHTa MpeToOMIIEHUs CBeTa OT JJIMHBI BOJIHBI MaJalolero cBera. SIBieHue
JIBOITHOTO JTy4yenpeaoMIICHUs, MOJIsSIpU3aliis cBeTa KpuctauiaMu. [1ospru30BaHHbIi CBET, ONTHYECKas
aKTUBHOCTb, CaXapOMETpHs, MHCIIOJIb30BaHUE SIBJICHMSI BpAIICHHUS IUIOCKOCTH MOJIIpU3alUU B
MouteKkyisipHoit Ouosioruu. ®otosddekt u kBaHTtoBas mpupoja csera. Kpyr sBieHuil, 00bSICHUMBIX C
KBaHTOBOM TOYKH 3PEHHUS, MUKPOCKOMHYECKOE M MaKPOCKOIHUYECKOE B ONTHKE. J[BONCTBEHHOCTH
MPUPOJABI CBETa. 3aKOHBI TMOTJIONICHUS CBETa, NOHATHE O HenuHEHHbIX 3(dekTax. OcCHOBHBIC
AJIEMEHTHI KOHCTPYKIIMH CHEKTPOPOTOMETPOB. 3aKOHBI OCBEUIEHHOCTH, 3aBUCUMOCTh OCBEIIEHHOCTH
OT BHJIa OCBETUTEJNCH.

KBanToBas pusuka. @®usuka aromMa u 3JieMeHTbI (PU3MKH TBEPAOIo Tejia

OcoOeHHOCTH TOBEJIEHUs MHUKpoyacTull. I[IpMHIMIIBI ONMCAaHUS TOBEJEHHUS MHUKPOYACTHUL,
BOJIHOBasi (PyHKIMS, COOTHOIIEHUE HeompeneneHHocTeil, BosHa ae bpoiuia. Iloctynatsl bopa.
VYpaBuenune Ilpenunrepa (BpeMEHHOE€ M CTallMOHAPHOE), (DPU3MYECKHH CMBICT BXOJAIIUX B HEro
wieHoB. Pemenue cranumoHapHoro ypaBHeHus Illpenunrepa uid dYacTunbl B OJHOMEPHOM
MOTEHIMABHOM SIIIUKE W YacTULl HAa OKPYXHOCTH. YCJOBHS TOSBICHUS KBAaHTOBBIX SIBJICHUH.
Bnusiaue maccel M 00nacTH JOKaldM3allMM 4YacTHL. /IBymepHas MOTEHLUUAIbHAs sMa, BBIPOXKICHHE
KBAHTOBBIX COCTOSIHUI M CHATHE BBIpOXKJIeHUA. [loTeHIIManbHAas sMa KOHEUHOH IITyOMHBI U BIUSTHUE €€
IIIyOMHBI M IIMPUHBI Ha YPOBHM SHEPrMM YacTUIBl. BO3MOXKHOCTH JIOKaJIM3allMd YaCTHIBI B
npoctpaHcTtBe. TyHHenbHbINH 3¢ ¢dekt. 3anonHeHne ypoBHeW M npuHuMn Ilaymu, momHas sHeprus
COBOKYITHOCTH 3JIEKTPOHOB B KBAHTOBOW CHUCTEME. YPOBHU DHEPIMHM B aTOME BOJOPOJA, MEPEXOIbI
MEXAY YPOBHAMH. MHIMBHUIYalbHOCTh CIIEKTPOB aTOMOB M SMHUCCHOHHBIM CIEKTPAJbHBIA AHAIU3.
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Merannuueckass MOJICNIb MOJICKYJIBI M OOBSCHEHHWE KOPPESAIMM I[BETHOCTH BellecTBAa M d(dexTa
COMNPSDKEHMS] XUMUYECKHX CBsi3el B MoJekynax. HopmaiibHas M MHBEpCHAs 3aCEJIEHHOCTh KBAaHTOBBIX
cocrostHui. Iloryonienue, CiOHTaHHOE W BBIHYXJEHHOE u3nydeHus. Koadpduuuentsl DifHITelHA.
®opmyia [lnanka. YceuneHnue cBerta IIpu MPOXOKIECHUN Ye€pe3 UHBEPCHO 3acelleHHYIO cpeny. Ilonsarue
0 Ja3epax.

duznyeckas NpUPOJIa XUMUUYECKONW CBSI3U. DJIEKTPOHHOE CTPOCHHE MHOTIOIEKTPOHHBIX aTOMOB,
ruOpuau3anysi, OObSCHEHHE INPUYMH IOSBJICHUS MPOCTPAHCTBEHHBIX (opM Mosekyn. [IpuHImn
MaKCHMAaJIbHOTO NEpeKpbIBaHUs. BHyTpeHHee BpalleHle B MOJIEKYIaX U €ro posib B OMOXMMHYECKUX
peakuusx. [[BuxeHue 4acTUIl B MHOTOATOMHBIX MOJIEKYJIAaX U BUJbl MOJIEKYISIPHON CHEKTPOCKOIUH.
CumMeTpust MOJICKYJT U TIOSIBJICHUE TIPaBHJI 0TOOPA.

DOTOXMMUYECKUE PEAKIUM M OCOOEHHOCTH MOTEHUUAIbHBIX IIOBEPXHOCTEH OCHOBHBIX U
BO30YXKJEHHBIX AJIEKTPOHHBIX COCTOSIHMM B MoJsieKkynax. Pacnaa Monekyn npu (oToBO30YXICHHUSX.
®uznyeckas npupoja ¢GoTtocuHTe3a. TpaHCHOPT SHepruum npu (QoTocuHTe3e. 30HHAs CTPYKTypa
AJIEKTPOHHBIX COCTOSIHUM KPUCTAJJIOB. 3alOJIHEHHBbIE M HE3alOJHEHHbIE 30HBL. YpoBeHb Depmu.
[IpoBogHUKH, MOTYIPOBOJHUKHU U JUIEKTPUKU. OCOOEHHOCTh MPOBOJAUMOCTH B MOJIYIPOBOIHUKAX.

Anepuas puszuka

CucremaTHKa 3JIEMEHTapHBIX YacTHUL]. 3aKOHbI B3aWMONPEBPAIEHUN YaCTHII, sIEPHBIE pEaKIuy,
nedext mMaccel. CTpoeHue siep, siiepHble CUIIbl, YCTOMYUBBIE U HEYCTONYMBBIE SApa, €CTECTBEHHAs U
HCKYCCTBEHHAst PaZ0aKTUBHOCTD. 3aKoHBI PaanoaKTUBHOTO pacmaja. [TpuHIUIBI
paZMoaKTUBAIIMOHHOTO aHanu3a. «MedeHble» arombl B Ouosoruu. Iyt ucmnonp3oBaHus saepHOM
SHEepruu.

dusuyeckass KApTHHA MUPA

[Tonsatue o0 »oBomorMK B (U3MKE, OWOJOTMM W JPYrHWX Haykax. [IpoTHBOMOJIOXHOCTH
HaIpPaBJIEHHOCTEH 3TUX ABOJIIOLIMOHHBIX MpoiieccoB. [1yTu npeoaoneHuss mpoTUBOpeUns.

Bpewms B knmaccuueckoM Mupe. Posb meprouueckux U HeMepruoJMUeCKUX MPUPOAHBIX MPOLIECCOB
B (opMHpOBaHMM TMOHSTHUS BpeMeHH. VIHBapHAHTHOCTh MPOCTEUIINX (PUINYECKUX 3aKOHOB
OTHOCHUTEJILHO CMEHBI 3HaKa BpeMeHH. HepaBHOBECHbIE MPOLIECCHI B CIIOKHBIX CUCTEMaX U MOSIBJICHHE
cTpenbl BpeMeHH. Poib ciywaiiHbix ¢akTopoB B (opmupoBaHuM cTpeiibl BpeMeHu. DiykTyanuw,
MOSIBJICHHME CaMOOPraHU3allMd B  OTKPBITBIX CHUCTEMax U IepepactaHue (QUIyKTyalud B
Makpockonuueckuii 3¢ ¢dexr. Ponp Oudypxaumii. IloBeneHue 3HTpONHMH B OTKPBITBIX CHCTEMaXx.
[IpyHIMI TOTOIHUTENBFHOCTH U €ro BceoOnHocTh. Mcnonp3oBanue mMojeneit siBJaeHU U 00bEKTOB B
rpoliecce MOo3HaHMs Kak CJeJICTBUE MPUHIMIA IOTOTHUTENbHOCTU. OOpaTHBIE 3a/1a4H, CyObEeKTUBHBIN
¢dakrtop mnpu ux pemeHud. OrpaHMYEHHOCTb MPUHIMIA J0Ka3aTedbHOCTH B Hayke. [IpuHImn
COOTBETCTBUS, HaOmOJaeMble U HeHaOmonaeMble BenuuuMHbl B ¢usuke. TpeboBaHus K
dbopmupoBanuio (puMUEeCKUX Teopuil. PacmupeHHOe NOHMMaHUE MPUHIMUNA JIETEPMUHU3MA.
CnyyaitHoe ¥ 3aKOHOMEpPHOE B MPUPOJIE U MpeAenbl IPUMEHUMOCTH Hay4YHOTO MporHo3a. HayuHsrii
MPOrHo3 B HayKe 00 obuiecTBe. Pusnka u kubepHetruka. Clesine CUCTEMBbI U YIIPaBIIEHUE.

4.2. Conep:xaHue JeKIUil

Ne 2 2
Kpatkoe comepxkaHue JICKIIHH =9

n/a g F

1. | DBosOIMS M COBPEMEHHBIC MOJENU (U3NYECKON KapTHHbI Mupa. CoBpeMeHHas 2

(I)I/ISI/IKa KaK KYJIbTYpa Ha6JIIO,I[eHHI>'I, MOJCIIMPOBAHUSA, ISKCIICPUMCHTAJIILHOTO
HUCCIICAOBAHUA U KOJIWYCCTBCHHOTO IIPOTHO3HUPOBAHUA SIBIICHUI npupoAbl. Poas
(I)I/ISI/IKI/I B Pa3dBUTUH TCXHHUKU U aArpOIPOMBIIIIICHHOI'O MPOU3BOACTBA. Kunemarnka
MaTCpHaHLHOﬁ TOYKH. KOOpI[I/IHaTHHﬁ MCTO OITMCaHuA JIBIDKCHUH.
Kunemaruueckoe YpaBHCHUC JABHKCHUA n OMpCaACIACMbBIC 1o HEMY
KHMHCMATHUYCCKUC XaPAKTCPUCTUKMU.
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BekropHblii croco® omucaHus JBUKEHHH. BekTopsl mepeMerieHus, CKOpOCTH,
YCKOPEHHS. YTJIOBbIE XapaKTEPUCTUKHU [BIKECHUS IO OKPY>KHOCTU. DJIEMEHTBI
penATUBUCTCKONM MexaHukd. [locTynaTel crnienuanbHOM TEOPUH OTHOCHUTEIBHOCTH.
[IpeobpazoBanust Jlopenna. CroxxkeHue ckopocTeil. OTHOCHUTENBHOCTH JUIUHBI
OTPE3KOB U JUIMTEIbHOCTH BPEMEHHBIX HHTEPBAJIOB.

JIluHaMuKa MaTepUAIIbHOM TOYKM M IIOCTYNATEIBHOIO ABMKEHHUS TBEPAOIO Tea.
[lpunuun ortHOocUTEeNnbHOCTU. 3akoHbl HerooTona. Buaslt cun.  [IuHamuka
BpalaTeIbHOTO ABUXKEHUSA. MOMEHT cuiibl. MOMEHT MHEPIMH. 3aKOHBI COXPAaHEHUS
MMIyJbCa U MOMEHTa HMMNYJbca. MHepuHalbHbIE W HEHMHEPLUAJIbHBIE CUCTEMBbI
otcuéra. CHIIbI HHEPLMH MPU PA3TUYHBIX BUIAX JBUKCHMUSL.

PaGora, MomHOCTF ® »dHeprua. MexaHudeckas padoTa M MONIHOCTH TIpU
MOCTYNaTeIbHOM U BpalllaTeIbHOM JABWKEHUAX. KuHeTnueckas sHeprus u Teopema
O KMHETUYECKON DHEPTUN.

KoHcepBaTuBHBIE CHIIBI M TMOTEHUMalIbHas 3Heprus. Ilpumepsl MOTEHUMATBHBIX
1oJiel. 3aKOH COXpaHEHUsl SHEPTHH B MEXAHHUKE.

Mexannueckue kosebanus.Kunematnka rapmMoHuyeckux kojeOanui. CroxxeHue
KoJieOaHUH. AKYCTHYECKHE PE30HATOPHI.

Junamuka  TapMoHWYecknx — kosebanui.  uddepeHnuansHoe  ypaBHEHHE
KoJiebaHui. 3aTyxaronue U BBIHY)XJICHHbIC KojeOaHus. MexaHndecKuil pe3oHaHC.
MasTHUKH.

Mexannyeckue BOJHBL. BonHoBoe ypaBHeHue. Bunel BosnH. WHTepdepenius,
mdpakiuys U qucnepens BoiH. BoHbl v nHdopmMarus.

OCHOBHBIE TIOJIOKEHHS MOJIEKYISIPHO-KMHETHYECKONM Teopuu. MieanbHbIl Tas.
OcnoBHoe ypaBHeHne MKT u ypaBHEHHE COCTOSHUS UACATBHOTO rasa.

ArperatHbie cocTOsTHUSI U (a30BbIe mepexonl. Peanbabie ra3pl. CHKIDKEHHE Ta30B.
OcobGenHoctn  kuakoro  cocrosiHusl.  CrtpoeHue  kpuctamwioB.  JledexTs
KPUCTAJIIMYECKOTo cTpoeHus. [I[pouHOCTh U MIACTUYHOCTD.

SBnenuss mnepeHoca. Juddysus, TEIONPOBOAHOCT, KM BHYTPEHHEE TpEHHUE.
MonekynsipHO-KUHETHYECKasl TEOpHs SIBJICHUM MepeHoca.

10.

OcCHOBBI TepMOJUHAMUKHU. BHYTpeHHsIS1 SHEPTHs U IEPBOE HAYaJI0 TEPMOJAUHAMUKH.
PaGora u TemnoéMKOCTh Tra3a MpH pas3iMuYHBIX Ipoleccax. Bropoil 3akoH
tepMmoauHamMuKku. TeroBble ABUratenu u xonouibHbie MamuHbl. KIT/I TemmoBbix
JBUTATENel U CTAaTUCTHUUYECKUN CMBICI BTOPOTO 3aKOoHa TepMoauHaMuku. [loHsTe
sHTponuu. [loHsATHE O TepMOIMHAMHKE HEOOPATHUMBIX IPOLIECCOB U OTKPBITBHIX
CHCTEM.

11.

Onektpuueckuid 3apsa. BsaumopnelicTBue 3apsAoB. DJIEKTPOCTATHUECKOE IMOJIE.
Bektop HanpskéHHOCTH. Pacu€r anekrpoctatnueckux —mosier.  [loTeHmman
ANIEKTpOCTaTUYECKOTO  mois.  PabGorta 1Mo  mepeMemeHur0  3apsioB B
ANEKTPOCTATUUECKOM ToJIe. [ToTenuunan u rpaiueHT NOoTEHIMANA.
OKBUINOTEHIUAIIbHBIE IOBEPXHOCTH.

12.

BemiectBo B QJICKTPUYCCKOM  IIOJIC. HOJ'IHpHBIe U HCIIOJIAPHBIC MOJICKYIIBL.
HOJ'IHpI/BaI_II/ISI JAUDJICKTPUKOB. BCKTOp CMCIICHUA. HpOBOI[HI/IKI/I B
QJICKTPOCTATUYCCKOM IIOJIC. SHCKTPOéMKOCTB IMPOBOJHUKOB. KOHHGHC&TOPH.

13.

ITocTostHHBIN anekTprueckuil Tok. 3akoH Oma. DnekTpoaBrkyas cuna. [Ipasuna
Kupxropa u  pacuérel osnextpuueckux uemneil. Kmaccuueckas — teopus
3NIEKTPONPOBOHOCTH. BpiBojx 3akoHa Owma. Ilpupoma cBEpXNpOBOJUMMOCTH.
Hocurenn  Toka B pa3igMyHBIX  TNPOBOAHUKAX.  DJIEMEHThl  TEOpUHU
anektponpoBogHocTH.  [lomynpoBomuuku.  IlomympoBogHHKOBBIE — HPHUOOPHI.
OneMeHThl (U3MYECKON deKTpoHUKU. KOHTakTHble SIBJIEHHS B MeTalaXx M
MOJIyIIPOBOIHUKAX. YCIEXH COBPEMEHHON MOJYNPOBOJIHUKOBON KOMIIBIOTEPHOI
TeXHUKHU. brnotoku n 6nonHpopmaTuxa.
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14.

MarnutHoe mnosue. B3auMOIEnCTBUE JIIEKTPUYECKUX TOKOB. Pacu€rbl MarHUTHBIX
noseil. 3akon buo-Caapa-Jlamiaca. MarauTtHbie cBoicTBa BemlecTBa. lua-, mapa-
u ¢eppomarneTuk. JlomeHbl. DeppuThl. DNEKTPOMArHUTHHIE CeHapaTopbl B
arpouH)xeHepuu. JleMCTBHE MArHUTHOIO TIOJIA Ha DJJIEKTPUYECKUH TOK M
IBUOKYIIHECS 3apspkeHHble yactuibl. Cunma Ammepa u cuna Jlopenma. Dddekr
XoJuta. DIEeKTPOABUTATEIH.

15.

OnexkTpoMarHuTHass MHAYKIMA. 3akoH Papanes u npaswio Jlenma. MexaHusm
Bo3HukHOBeHust DJIC unayknuu. [enepatopel rapmonmyecko JAC w
TpanchopMaTopsl. MHAYKTHBHOCTH MPOBOAHUKOB. DHEPTHs MATHUTHOTO TTOJIS.

16.

[lepemenHsbIi anekTpuueckuil Tok. Llenu nepemennoro toka. 3akon Oma Juist nienei
IIepeEMEHHOr0 TOKa. [lolHOE CONpOTHBIEHHE IIEPEMEHHOMY TOKy. Bekrophas
quarpaMma. Pe3oHaHC B ensix NepeMeHHOro TOKa.

17.

OnexkrpoMarHuTHoe mosie. O600menue 3akona ®apasesi. 3aKOH MOJHOTO TOKa. TOK
CMEIIEHUs. OJEKTPOMarHUTHbIE BOJHBI. YpaBHeHUs Makcsemna. Cucrema
ypaBHeHUI MakcBenna B nuddepeHnranbHo U UHTErpadbHOl (Qopmax. Bexkrop
Ymosa-Iloiintunra. [laBnenue certa. [N'apmonumdeckuii ocumuisatop. CBoOOHBIE
AJIEKTPOMArHUTHBIC KOJieOaHWs. 3aTyXarollMe U BBIHYXKJCHHBIE KOJICOaHMUS.
Pesonanc.

18.

l'enepanms, mnepemadya W OpUEM  DIIEKTPOMAarHUTHBIX  BOJMH.  OTKpBITHIN
KojebaTenbHbIN KOHTYp. [IpuHiun paboTsl paauonepeaaTyuka U paauonpruEMHHKA.
Mopaynsauuss W JIE€TeKTUPOBAHME JJIEKTPOMArHWTHBIX BOJH. Panuonokamus wu
teneBueHne. lllkama >7I€KTpOMarHUTHBIX BOJIH. Pa3nuuHble AMAna3oHsl 4acTOT
AJIEKTPOMArHUTHBIX BOJIH, UX XapaKTepHble OCOOCHHOCTH U TEXHUYECKHE CpPEICTBa
uX nojydyenus. Vcnonb3oBaHue BUIUMBIX yIbTPa(HUOIETOBBIX U APYTUX U3ITYYEHUN
B PACTEHUEBOJICTBE U KUBOTHOBOJICTBE.

19.

DJIEeMEHTBI TEOMETPUYECKOU ONTUKU. OCHOBBI T€OMETPUUECKON ONTUKU. DOpMyITbI
Openens. [lpuammn oOpaTUMOCTH CBETOBBIX Jiydeit. [Ipubopbl reoMerpudeckoi
onTUKU. DOTOMETPHSI.

20.

OneMeHTHl BOJHOBOM onTuku. [lpunnun [roiirenca. WurtepdepenHius cpera.
KorepeHTHOCT, U ONTHYECKHI XOJ Jy4del. YCIOBUS MakCMMymMa U MHUHHMYyMa.
HNutepdepomerpsl. Dnementsl rojorpaduu. Judpaxmus cBera. [lpuHIUD
I'tolirenca-®Openensa. Judpakmuonnas pemérka. Crnekrporpadus. Audpakmms
PEHTT€HOBCKHUX JIy4eil.

21.

B3anmopelictBue nsinydenus ¢ BemectBoM. llongpusanus cBera npu OTpaxeHUU U
npenomiieHud. J[BoitHoe sydenpenomsieHue. ONTHYECKH AKTHUBHBIE BEIIECTBA.
Caxapumertpsl. MckyccTBeHHasi aHM30Tponusl U €€ ucnojp3oBanue. HopmanbHas u
aHoMallbHas Jucnepcus. TermnoBoe u3iaydeHue. AOGCOMIOTHO YEPHOE TeNo. 3aKOHbBI
Kupxroda, Credana-bonpiimvana u Buna. ®opmyna Ilnanka. OnTtudeckas
nupoMetrpus. Potorddexr. BHeurnuil, BHyTpeHHUI U BEHTUJIBHBIA (HOTOSPPEKT.
VYpauenne OiinmreitHa. [Ipumenenue ¢orosnemento. Dddext KommroHa.
JlromuHecieHTHOE  u3nydyeHue.  buomomunecuenuus.  DoTtoOHOIOrHMUECKHE
mpoueccel.  ®dotocunres.  TepmoauHamMuka U MeXaHU3M  (OTOCHHTE3A.
buosnepreruka.

22.

DneMeHThl KBaHTOBOM MexaHUKH. KoprycKynsipHO-BOTHOBOU JyanusM. Jludpaxius
an1ekTpoHOB. CooTHOWIEHUsT HeonpenenéHHocreil. Ypasuenue llpenunrepa. ATom
BOZOpO/a. OHeprermuyeckue YypoBHH aroma. IloreHnman BoO3OyXaeHUS WU
noHmszauuu. Ilocrymater  bopa. HM3inydeHne M IOIVIOLICHME  DHEPIUM.
Bonopononono6usie HoHbL. CTPYKTypa CIIOKHBIX aTOMOB. DHEPreTHUECKHE YPOBHU
B cioxHbIX aromax. IlpuHnmn Ilaymu. OnTudeckue CHEKTpsl W CHEKTPHI
PEHTIE€HOBCKOIO U3IIy4EHHUS. [Iepuoanueckas cucreMa JJIEMEHTOB
J.1.MeHnneneena.
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23.

du3uka MoJieKysl. DHepreTudeckue ypoBHU MoJieKysl. OOMEHHOE B3aMMOJICHCTBHE. 2
Monekynsipapie  cnekTpbl.  [IpuHIMD ~ pabOTBl  KBAaHTOBBIX  I'€HEPATOPOB.
ONEeKTpPOHHBIM NapaMarHUTHbBIM pe3oHaHc. [losmMmepsl M JKUIKHE KPUCTAJIBL.
OcHoBHbIE BMJIbl KOJUIEKTUBU3ALUN MOJIEKYN. SIBIEHME PaJuOaKTUBHOCTHU. Bumabl
pPagMOaKTUBHOIO pacHaja. 3aKoH paAuoaKTUBHOro pacrnaga. CrabuiabHbE U
paavoaKTUBHBIE M30TONBI. [IpHHIMIBI pagTMOaKTUBALIMOHHOIO aHaIW3a. SnepHbIe
peakuuu. MexaHu3m saAepHbIX peakumi. lLlemHas peakuus geneHus  suep
«Meuenbley» aTombl B Onosoruu. [lytu ncnonb30Banus siiepHON SHEPTHH.

24,

DneMeHTapHbIe YaCTHULIBL. Knaccuduxanus 3JIEMEHTaPHbBIX YacTHULI. 2
B3aumornpeBpaiiaeMocTh 371€MEHTApHBIX YacTUL. MeToabl YCKOpPEHHMsSl 4YacTHll.
AnTnyactuiel M aHTuBemiecTBo. CoBpeMeHHas (U3MKAa W arpOMH)KEHEpHsl.
BemectBo u mone. OOBEKTBI M TPOLECCHL.  IJBOJIONMOHHBIE POIIECCHI
npeoOpa3oBaHus MaTepu. BelecTBeHHbIE, SJHEPTeTUUECKHE, JIEKTPOMAarHuTHbIE U
nH(popMalMOHHbIE TpeoOpa3zoBaHusi OMOOOBEKTOB. Pa3Butme arpodusukmy,
OMoMexaHUKH, OMO(PU3UKH, OMO3HEPTEeTUKH, OMOMH(POPMATHKH, OMOTEXHOJOTHU U
arpOMHKEHEPHH.

Hroro 58

4.3. Conepxanue J1a00paTOPHBIX 3aHATHH

/11

Kon-Bo

HaunmenoBanue nabopaTopHbIX 3aHATHI 4aCOR

I/I3yquI/Ie MEXaHUYCCKOTO ABUKCHUA HA MallIUHE ATBy,I[a

Onpenenenre MOMEHTa HHepIMK MasTHUKa O0epOeka

OmnpeneneHre MOMEHTA HHEPLIMHU METOJIOM KPYTHIIbHBIX KoJieOaHu

N3yuenune konebaHuit MaTEMaTHYECKOTO MAsITHUKA U OTIPEICIICHUE YCKOPEHUS
CcBOOOIHOTO MaJIcHUS

I/I3yquI/Ie IrapMOHHUYCCKUX KoJieOaHui ¢ IOMOIIBIO ITPYXKHUHHOT'O MAasATHHKA

W3ydenue 3aryxaomux KojaebaHuii Mpy BHYTPEHHEM TPEHUU

OnpeneneHI/Ie BA3SKOCTH X XHUJIKOCTH 110 MCTOY Crokca

Omnpenenenue UTMHBI CBOOOHOTO Mpodera MosIeKy U KoddduireHTa
BHYTPEHHETO TPEHUS BO3/yXa

HccnenoBanue QJICKTPOCTATHUYCCKOI'O ITOJIA

I/ISMepeHI/IC €MKOCTHU KOHJACHCATOpa

RiBlol o |[Njo|lal & |w(N|e

I/ISMepeHI/IC COIIPOTUBJICHUA ITPOBOAHHKOB MCTOJIOM MOCTA Yurcrtona

=
N

HSy‘IeHI/IC OCIIM IMOCTOSAHHOI'O TOKa

=
w

I/ISMepeHI/IC FOpPI3OHT8.J'IBHOﬁ COCTaBHHIOH_[eﬁ MarHUTHOTO MOJISA 3eMJIIH

H
o~

N INNINININ N (NN NN

I/I3y“IeHI/IC LEMU NEPpEMEHHOTO TOKA U ONIPEACIICHUEC NHAYKTUBHOCTH KATYIIKHU

15

N3ydenue audpakuuu cBeTa u onpeaeNeHue IINHbI CBETOBON BOJIHBI IPU
MOMOIIY TU(PAKITMOHHON PEIETKU

16

HOJ'IyLIeHI/IC 1 aHAJIN3 MOJISIPU30BAHHOTO CBCTA

17

I/ISYLIGHI/IC BpallCHUA INIOCKOCTH NOJIApHU3allhui CBCTA OIITUYCCKHU aKTUBHBIMUA
BCIICCTBAMH

18

H3y‘ICHI/IC ONTHUYCCKUX IMUPOMETPOB

19

W3yuenne 3akoHOB BHeNIHEro ¢otodddexra

20

NN & I DN

Ananuz CIICKTpa U3JIYYCHHUA ra30pa3p;111H0171 JJaMIIbI
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21 | AHanu3 ceKkTpa M3JIy4eHHs JaMIlbl HAaKaJIUBaHUs 2

HTroro 44

4.4. Conepxanue NpaKTHYECKUX 3aHATHH

No . Kon-Bo
HaumenoBaHue npakTUYeCKUX 3aHATUN

IITI qacoB
1 Kunematuka 2
2 JuHamuka 6
3 3aKOHBI COXpaHEHUS 4
4 MexaHnyeckue KoJieOaHusi U BOJTHBI 6
S) DeMEeHTHl MOJIEKYJIIPHOM U CTAaTUCTUYECKON (PU3UKHU 4
6 DneMeHTbl TEPMOAUHAMUKH 4
7 DNIEeKTPOCTAaTUKA 4
8 I1OCTOSIHHBIN TOK, 2JIEKTPUYECKUE LIENTH U MAaTEPHAJIbI. 4
9 [TocTostHHOE MarHUTHOE TI0JIE 4
10 DNeKTpOMarHUTHbIE KOJIEOAHUS U BOJIHBI. 6
11 ['eomeTprueckast ¥ BOJIHOBast ONTUKA 4
12 | KBanToBast onTuka 4
13 | DeMeHTH KBaHTOBOM MEXaHUKH M aTOMHOU (DM3HUKH 4
14 | ATomHOE A1pO U 3JIeMEHTapHbIE YaCTUIIbI 4
Hroro 60

4.5. Buabl u coiep;KaHue CaMOCTOATEIbLHONH padoThl 00yYaAOIIMXCS
4.5.1. Buasl caMoCTOATEIbHOM pabOThl 00YJarOIITMXCS
Bunpl camocTosATebHON paboThl 00y4aronuXxcst KonnyectBo uacos
[ToaroToBka K MpakTUYECKUM 3aHATUSAM 48
ITonroroBka Kk 1a00paTOPHBIM 3aHATUSAM U K 3aIIUTE 48

J1a00paTOPHBIX padOT

CamocTosITeIbHOE U3YUEHHE OT/ICIBHBIX TEM U BOIIPOCOB 29
[ToaroToBka K MPOMEKYTOYHOU aTTeCTALUN 10
Hroro 135
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4.5.2. ConepxaHue caMOCTOSATENbHON pabOThI 00yUaroIMXCs

Ne Koi-Bo
HaumeHnoBanue TeM 1 BONPOCOB

/i 4acoB

1. Kunemaruka. 3amauyn OaUIMCTHKHM, HAaBEJEHHUS HA I€JIb, ONTHUMH3AINHU 10
JBIDKEHUSI, UX IPUMEHEHHUE B arpOMHKEHEPHH.

2. Hunamuka. PeaktuBHOe nBwxkenue. [[BmkeHue HeOecHBIX Ten. [lonérel B 10
KOCMOC. Y CTOMYHMBOCTH IBHKEHHUSI. [ MPOCKOIIBI.

3. 3akonbl coxpaHeHus. llepemada MOIHOCTH B MEXaHUYECKUX CHUCTEMaXx.
[Tpob6nema Ge3omopHoro ABMkeHHs. [IpobiieMa BEYHOTO ABUTATENS MTEPBOTO 10
pona.

4. Mexannyeckue KojiebaHus U BOJIHBL. PacdéT KOHKPETHBIX COCTOSIHMM U 10
onpeJiesieHne COOCTBEHHBIX YaCTOT KOJIEOATENIbHBIX CUCTEM

S. DNEeMEHTBl MOJEKYJIApHOH ¢ cTaTUcTUYecKod (usuku. OcobeHHOCTH
KHUJKOTO cocTosiHUs. [loBepXHOCTHOE HATSHKEHUE, CMAaYMBaHUE, KAMILUISAPHI. 10
[TouBeHHas Biara v MOJIUB PACTEHU.

6. ONEeMEHTBl TEpMOJMHAMHUKH. TerutoBas »HEpreTuka M €€ HKOJOTMYEeCKUH 10
acmekT. TerTon30JISIIIIs, METOIbI SdKOHOMHH TETLIA.

7. OnekTpoctaTuka. CTaTHYECKOE  AJIEKTPUYECTBO.  DJIEKTpU3alUsA  Tell. 10
JIB>KeHHE 3apsHKEHHBIX YaCTUIl B DJIEKTPUUYECKUX TMOJSAX. AHAJOTUHA MEXKIY
AIEKTPOCTATUYECKUM U TPABUTAIIMOHHBIM TIOJISIMH.

8. [TocToSTHHBIN TOK, JIEKTPUUYECKHUE LTI U MaTEPHAIbI. DIEKTPHUIECCKUI TOK B 10
KUJKOCTAX M razax. KopoHHBIN pa3psa. DIeKTPOPHIbTPHI.

9. [loctossnHoe MmarHutHoe mnoje. [locrosiHHble MarHuThl. MarHuTHoe mole 10
3emun. JIBuKeHWE 3apsDKEHHBIX 4YacTUL B MAarHMTHBIX HoJsAX. Macce-
CHEKTPOMETPHSL.

10. | DnekTpoMarHuTHBIE KoJjeOaHWs W BoOJIHBI. M3o00perenue pammo. Ilepemaua 9
curnanoB. PanuocBs3p u paguonokanys. MUKpOBOJHOBAsI TEXHHKA.

11. | 'eomeTrpuueckas u BOJHOBas onTuka. OnTuyeckue n300pakeHus. MexaHnu3m 8
3peHus, nedekTol 3peHus. OnTudyeckue siBlIeHus B aTMocdepe.

12. | KBantoBas ¢u3uka. DJNeMEHThl KBAHTOBOW ONTUKH. JIFOMHUHECIICHIIUS. 8
BoinyKieHHOE U3Ty4eHHE U ONTHYECKHE KBAaHTOBbIE reHepaTtopbl. DOTOHBI.

OmnwiT bére, addexr Komnrona.

13. | ®uzuka aToMa M 3JIEMEHTHl (PU3UKH TBEPAOTO Tena.DJIEeMEHThl KBAaHTOBOU 8
Mexanuku. [loctaHoBka 3amad o JBHMXKEHHUM MUKpodacTull. OrmnepaTtopsl
¢uznueckux BenuyrH. KBaHTOBBIE COCTOSIHMUSIL.

14. | SlnepHas ¢usuka. ATOMHOE SIIPO U JIEMEHTapHbIe YacTulibl. MloHu3upyromnme 8
W3Iy4yeHUs U OIEHKa WX JCUCTBUA HAa MaTepualibl U KUBBIE OPraHU3MBI.
MeTonel  uU3MEpEHUS ~ WHTEHCHUBHOCTH  HOHH3UPYIOUIUX  U3TYYCHHIA.
EctecTBeHHBII pagnaiioHHbIN QOH.

15. | CoBpemenHas usznueckast kapTuHa Mupa. Posb Gu3MKK B pa3BUTUN TEXHUKU 4
Y arponpoMbIIUIEHHOTO IPOU3BOJICTBA.

Hroro 135
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5. Y4eOHO-MeTOANYeCKOEe 00ecTieYeHrne CaMOCTOSITeIbHON PadoThl 00y4arOIINXCs
10 JMCHUILJIMHE

1. MonekynsipHass pu3mka U TepMOAMHAMHKA [DIEKTPOHHBIN pecypc]| : yuebd. mocobue ais
CaMOCTOSITEIBHON pabOThI CTYIEHTOB OYHOW M 3a04HON (hopMbl 00ydeHus [HampasieHuir 35.03.06
Arpounskenepus, 13.03.02 Dnekrposrnepreruka u anekrporexuuka, 19.03.02 [IpoaykTel nmuTanus u3
pactutenbHOro  Chipbsi, 23.03.03 DOkcrutyaTanus TpPaHCIOPTHO-TEXHOJOTHYECKUX MAIWH U
KOMITIEKCOB, crenuanbHocTH 23.05.01 HasemHBIE TpaHCHIOPTHO-TEXHOJOTHYECKHE CpencTBal /
IOxnO-Ypansckuit 'AY, Uuctutyt arpounskenepuu ; coct. E. M. bacapeiruna. - Yensounck: FOxHo-
Vpansckuit I'AY, 2019. - 47 c. : 1abn. - bubmuorp.: c. 47 (5 Haszs.). Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nyecKre OCHOBBI KJIACCUYECKONW MEXaHUU [DJIEKTPOHHBIN pecypc] : y4ueb. mocodue st
CaMOCTOSITEILHOW PpabOThI CTYJEHTOB OYHOW M 3a04HOM (opmbl 0OyueHus [HampasieHuit 35.03.06
Arpounskenepus, 13.03.02 Dnexkrposrnepretruka u anekrporexauka, 19.03.02 [TpoaykTel muTaHus U3
pactutenbHOTO  Chipbsi, 23.03.03 DOkcrutyaTanys TpPaHCIOPTHO-TEXHOJOTHYECKUX MAIUH U
KOMIUIeKCOB, crneruanbHocTu 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTMUECKHE cpencTBal /
IOxHO-Ypansckuit 'AY, Uuctutyt arpounkerepuu ; coct. E. M. bacapeiruna. - Yensounck: FOxHo-
VYpaneckuit I'AY, 2019. - 99 c. : un., tabn. - bubmuorp.: c. 99 (5 nHaszs.). Pexxum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Dmnektpocratuka. IlocTosHHBIH TOK [DNEeKTpoHHBIM pecypc]: yued. mocobue amus
CaMOCTOSITENIbHOM paboOThl CTYyJ€HTOB OYHOW U 3a04. ¢opMbl 00yueHus / IOxno-Ypansckuii ['AY,
WuctutyT arpounkenepun; coct. E. M. bacapeiruna - YenssOunck: FOxHo-Ypansckuit 'AY, 2018 -
95 ¢. - loctyn u3 nokansHOM cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DJEKTpOMAarHUTHBIE SIBJICHWS W KBaHTOBBIE A((EKThl [DIeKTpOHHBIH pecypc]: y4ueo.
mocobue st CaMOCTOSITEIBHOW pPabOThI CTYIEHTOB OYHOW M 3a04. (popmbl oOyuenms / HOxHO-
VYpanbckuit I'AY, Huctutyr arpommkenepun; coct. E. M. bacapeiruna - Yensounck: FOxHo-
Ypansckuit 'AY, 2018 - 49 C. - Hoctyn u3 JIOKAJIbHOM CEeTH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

6. @oH/1 OLIEHOYHBIX CPEACTB ISl POBEACHUSA
NMPOMEKYTOUYHOI aTTeCTAIUH 00yYAIOIIMXCSH MO JTUCHUIIHHE

JIsl yCTaHOBJICHUSI COOTBETCTBUS YPOBHS TMOATOTOBKH oOydaromuxcsi TpedoBanusm DPI'OC
BO pazpaboTtan ¢GoHI OLIEHOUYHBIX CPEACTB JUIS TEKYIIETO KOHTPOJIS yCIEBAEMOCTH M INPOBEACHUS
MIPOMEXYTOUYHOM arTecTaluu oOyyaromuxcs 1o AucuuiinHe. @OOHJ OICHOYHBIX CPEICTB
npenctanieH B [Ipunoxenun.

7. OcHOBHAs ¥ 1ONOJTHUTEIbHASA y4eOHAsl JUTEPATypa, He00X0AMMas /Il OCBOCHUS
JUCIHUIIINHDI

OcHoBHasl 1 JOTOJNIHUTENIbHAS yueOHas IuTeparypa umeercs B Hayunoii  O6ubnuoreke u
ANEKTPOHHOU nH(popMalmoHHO-00pazoBarensHoii cpene ®I'BOY BO I0xno-Ypansckuii [AY.

OcHoBHasi JinTeparypa
I'pabosckuit P.1. Kypc ¢usuku [DnekrponHsiit pecypc]: yueb. nmocobue / P.U. I'paGoBckuii -

1.1. MockBa: Jlawp, 2012 - 608 c. - Jloctym K THOJIHOMY TeKcTy ¢ caiita DOBbC
Jlans: http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=3178.

1.2 Ypanos 1. B. CO6opHUK 33aa4 IO KypCy OCHOBBI (pU3UKU U OnoPU3UKH [ DJIEKTPOHHBIN pecypc]:

16


http://nb.sursau.ru:8080/localdocs/vmat/53.pdf
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf
http://nb.sursau.ru:8080/localdocs/fisika/17.pdf
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3178

1.3.

14.

1.5.

1.6.

1.7

1.8.

1.9.

1.10.

/ WBanoB M. B. - Mocksa: Jlanp, 2012 - Jloctyn K moiaHOMYy TekcTy ¢ caita DbC
Jlans: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3802.

JIusenueB H.M. Kypc ¢usuku [Dnexkrponnsiii pecype]: yueOnuk / H.M. JluBenues - Mockaa:
Jlanp, 2012 - 672 c. - Jloctyn k mnoiHOMYy Tekcty ¢ caita OBbC
Jlans: http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2780.

CasenbeB 1. B. COopHuK BOIpOCOB M 3amad mo oOmed (usuke [DIeKTpoHHBIA pecypc|
[Dnexrponnsrit pecype] / CaBenneB U. B. - Cankr-IlerepOypr: Jlans, 2019 - 292 c. - Jocrym k
nosiHOMY TekcTy ¢ caiita DBC Jlans: https://e.lanbook.com/book/125441.

JlonoiHUTEILHAS JIUTEpPaTypa

NBanoB U. B. OcHoBbl pu3suky u Onodusnku [InexkTpoHHsI pecype]: / UBanos U. B. -
Mockga: Jlanb, 2012 - JlocTyn kK nosiHOMY TeKCTy ¢ caiita ObC
Jlans: http://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=3801.

Hponos U. E. 3amaun no o6mieit pusnke [ DneKTpoHHBIN pecypc]: yaebnoe nocodue / poaos
. E. - Cankr-IlerepOypr: Jlansp, 2020 - 420 c. - JlocTymn K moJIHOMY TeKCTy ¢ caiita DbC
Jlansb: https://e.lanbook.com/book/126942.

Kanamnukos H. I1. [IpakTukym no pemieHuto 3ajaa4 no oouiemy kypey pusuku. Konedanus u
BoJHBL. OnTuka [DnexkTpoHHsli pecypce]: / Kanamnukos H.I1., KoxxeBuukoB H.M., KoTsipio
‘T.B., Coupun I'.T". - Mocksa: Jlanp", 2013 - Jloctyn k mosiHOMY TeKcTy ¢ caiita 9bC

Jlans: http://e.lanbook.com/books/element.php?pll_id=38839.

Kamamaukos H. I1. [Ipaktukym mo pemnieHuto 3aaa4 mo odmemy Kypcy pusuku. OCHOBBI
KBaHTOBOU (u3uku. CTpoeHHE BemecTBa. ATOMHAS U sifiepHast pusnka [ DIeKTPOHHBIN pecypc]:
/ Kanamaukos H.IT., Koxxesuukos H.M., Koteipsio T.B., Crimpun I'.T". - Mocksa: Jlans", 2014 -
Hoctyn k nojsiHOMy TekcTy ¢ caiita DbC

Jlans: http://e.lanbook.com/books/element.php?pll_id=49468.

Kanamuukos H.I1. ®usuka. UHTEpHET - TECTHpOBaHNUE 0a30BBIX 3HAHUMN [ DIEKTPOHHBIN
pecypce]: / H.IL. Kanamaukos, H.M. KoxeBaukoB - Mocksa: Jlaus, 2009 - 150 c. - loctyn k
MOJIHOMY TeKCTY ¢ caiita ObC

Jlanb: http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=172.

COopHuk 3anad no ¢usuke [DnexrponHslii pecypce]: / P. 1. bessepxussa, H. H. ['opoxoBckuii,
P. W. I'pabosckuit; [Tox pen. P. U. I'paboBckoro - Mocksa: Jlans, 2012 - 128 c. - loctyn k
IIOJIHOMY TEKCTY ¢ caiita ObC

Jlanb: http://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=3899.

8. Pecypchbl nHpOpMALMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH « AHTEepHET», HE00OX0AUMBbIE
JJISL OCBOCHMS M CLUIJIMHbBI

1. EnuHoe okHO jocTymna K yueOHO-MeToIn4ecKuM paspaboTkam https://toypray.pd

2. OBC «Jlanby http://e.lanbook.com/
3. Yuuepcuretckas oudianoreka ONLINEhttp://biblioclub.ru
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9. MeToanuyeckue YKa3aHusl 1Jisd Oﬁy‘lalOIIII/IXCH 0 OCBOCHHUIO TUCHHUILIIMHBI

VY4aebHo-MeToandeckue pa3paboTku umerorcs B Hayunoit  Oubimorexe u 3JIEKTPOHHOU
nHpopMannoHHO-00pa3oBarenbHOl cpene PI'BOY BO FOxuOo-Ypanbckuii [AY:

1. MonekymnsipHass pu3mka U TepMOAMHAMHKA [DIEKTPOHHBIN pecypc]| : yuebd. mocobue ais
CaMOCTOSITEIIBHON pa0OThl CTYIEHTOB OYHOW WM 3a049HON (opMbl 00yueHus [HampasieHuir 35.03.06
Arpounskenepus, 13.03.02 Dnexkrposrnepreruka u anekrporexuuka, 19.03.02 [IpoaykTel nmuTanus u3
pactutenbHOro  Chipbsi, 23.03.03 DOkcrulyaTanus TpPaHCIOPTHO-TEXHOJOTHYECKUX MAIUH U
KOMITIEKCOB, crenuanbHoCcTH 23.05.01 HasemHBIE TpPaHCHIOPTHO-TEXHOJIOTHYECKHE CpencTBal /
IOxnO0-Ypansckuit 'AY, Uuctutyt arpounskenepuu ; coct. E. M. bacapeiruna. - Yensounck: FOxHo-
Vpansckuit I'AY, 2019. - 47 c. : 1abn. - bubmuorp.: c. 47 (5 Haszs.). Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nYecKue OCHOBBI KJIACCUYECKONW MEXaHUU [DIEKTPOHHBIN pecypc] : y4ueb. mocodue st
CaMOCTOSITEIbHOU pabOThI CTYJEHTOB OYHOW M 3a04HOM (opmbl 0OyueHus [HampasieHuit 35.03.06
Arpounskenepus, 13.03.02 Dnexkrposrnepretruka u anekrporexauka, 19.03.02 [TpoaykTel muTaHus U3
pactutenbHOTO  Chipbsi, 23.03.03 DOkcrutyaTands TpPaHCIOPTHO-TEXHOJOTHYECKUX MAIUH U
KOMIUIeKCOB, crneruanbHocTu 23.05.01 HaszemHble TpaHCIOPTHO-TEXHOJIOTMUECKHE CcpencTBal /
IOxnO-Ypansckuit 'AY, UactutyTt arpounkerepun ; cocT. E. M. bacapeiruna. - Yensounck: FOxHo-
VYpaneckuit I'AY, 2019. - 99 c. : un., tabn. - bubmuorp.: c. 99 (5 nHaszB.). Pexxum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Dmnektpocratuka. IlocTosiHHBIH TOK [DneKTpoHHBIM pecypc]: yued. mocobue amus
CaMOCTOSITENIbHOM paboOThl CTyJ€HTOB OYHOU U 3a04. (opMbl 00yuyeHus / FOxHo-Ypansckuii ['AY,
WuctutyT arpounkenepun; coct. E. M. bacapeiruna - YensOunck: FOxuo-Ypansckuit 'AY, 2018 -
95 c. - loctyn u3 nokansHOM cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DJEKTpOMAarHUTHBIC SIBJICHUS W KBaHTOBBIE A((EKThl [DIEKTpOHHBIH pecypc]: y4ueo.
mocobue It CaMOCTOSITEIBHONW pPabOThI CTYAEHTOB O4YHOW M 3a04. (opmbl oOyuenust / HOxHO-
VYpanbckuit I'AY, Huctutyr arpommxkenepun; coct. E. M. bacapeiruna - Yensounck: HOxHo-
Ypansckuit 'AY, 2018 - 49 C. - Hoctyn u3 JOKAJIbHOM CEeTH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

5. OnexkrpuvectBo. MarnetusMm. OnThka W KBaHTOBas (u3MKa [DIEKTPOHHBIA pecypc]
a0OpaTOPHBIA MPAKTHKYM IS CTYJACHTOB OYHOW M 3a04YHOM (OpMBI OOydeHHs [HampaBJICHUI
35.03.06 Arpounkenepus, 13.03.02 Dnextposrneprerrka M snekrporexHuka, 19.03.02 IIpoaykTsl
MUTAHUA U3 PACTUTEIIBHOTO ChIpbs, 23.03.03 DkcruryaTanusi TpaHCIOPTHO-TEXHOJOTUYECKUX MAIIUH U
KOMIUTIeKCOB, crneruanbHocTu 23.05.01 HaszemHble TpaHCIOPTHO-TEXHOJIOTHYECKHE cpenacTBal /
IOxHo-Ypansckuit I'AY, Uncturyr arpounskenepu ; coct.: E. M. bacapsiruna, 0. A. Hukumus. -
2-e u3., uchp. u joi. - Yensounck: FOxuo-Ypansckuii [AY, 2019. - 182 c. : un., Tabn. - bubnuorp.:
c. 182 (5 nasB.).Pexxum nocryma:http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. dusnyeckre OCHOBBI MeXxaHUKH. MonekynsipHas Gu3uka u TepMOAUMHAMUKA [ DIEKTPOHHBIN
pecypc] : nabopaTOpHBIA TPAKTHKYM JUIsl CTYJA€HTOB OYHON M 3a04yHOM (opmbl oOyueHus
[HanpaBnienuit 35.03.06 Arpounkenepus, 13.03.02 DnekTposHepreTuka u 3neKkTporexHuka, 19.03.02
[IpoaykTel muTaHusd W3  pacTUTENbHOro  cbipbs, 23.03.03 Okcrulyatauus TpPaHCHOPTHO-
TEXHOJIOTMYECKUX MaIIMH M KOMIUIEKCOB, crneunanbHoctd 23.05.01 HazemHble TpaHCHOpPTHO-
TexHojorudeckue cpeactral / FOxuo-Ypansckuit ['AY, Uuctutyr arpounkenepun ; coct.. E. M.
bacapeiruna, 0. A. Hukumms. - 2-e u3a., ucnp. u jgomn. - Yenssounck: FOxHo-Ypansckuit 'AY, 2019.
- 136 ¢ : wr, Tabn. - C @mpun. - bubmmorp.: c¢. 133 (5 Hazs.).Pexum
nocrymna:http://nb.sursau.ru:8080/localdocs/vmat/39. pdf

7. OnexkrpomarneTusM. ONTHKa U KBaHTOBas (usuka [DnekTpoHHBIH pecypc] : mabopaTopHBbIit
NPAaKTUKYM JUIsL CTY/AEHTOB OYHOM M 3a04yHOoi ¢opmbl oOydeHus [HampaBineHuit 35.03.06
Arpounskenepus, 13.03.02 Dnekrposnepretruka u 3nekrporexHuka, 19.03.02 [TpoaykTel nuTaHus u3
pacturenpHOro cwipbsi, 23.03.03 Okcmyatanus  TPaHCHOPTHO-TEXHOJOTHYECKUX MAIUWMH U
KOMILJIEKCOB, crenuanbHocTH 23.05.01 HazemHble TpaHCNOPTHO-TEXHOJOTHYECKHE cpencTBal /
OxHo-Ypanbckuit I'AY, UHcTutyT arponnxenepud ; coct.: E. M. bacapeiruna, 10. A. Hukumus. -
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2-e u3 ., uctp. u aoi. - Yensounck: KOxuo-Ypansckuii ['AY, 2019. - 80 c. : w1, Tabn. - bubmumorp.: c.
80 (5 Ha3B.).Pexxum pocrymna:http://nb.sursau.ru:8080/localdocs/vmat/38.pdf
8. Mexanuka. MonekynsipHas ¢(u3MKa W TEepMOJMHAMHUKA [DIEKTPOHHBIH pecypc]

nabopaTopHBI TPAKTHKYM Ui CTYACHTOB OYHOW W 3a04HON (opmbl oOyueHUs [HampaBlieHUI
35.03.06 Arpounxenepus, 13.03.02 Dnextposneprervika u snekrpoTexHuka, 19.03.02 IlpomykTs
MUTaHUS U3 PACTUTEIBHOIO ChIpbs, 23.03.03 DkcrutyaTalysi TpaHCHOPTHO-TEXHOJOTUYECKUX MAalIUH U
KOMITIEKCOB, crenuanbHocTH 23.05.01 HasemHBIE TpaHCHOPTHO-TEXHOJOTHYECKHE cpencTBal /
IOxnO-Ypansckuit 'AY, Uacturyr arpounskenepuu ; coct.: E. M. bacapeiruna, 0. A. Hukumus. -
2-¢ u31., uchp. u aoin. - Yemsiounck: KOxuo-Ypansckuii ['AY, 2019. - 142 c. : ., Ta6n. - C npu. -
bubnmorp.: c. 140 (5 na3B.).Pexxum mocryma:http://nb.sursau.ru:8080/localdocs/vmat/44.pdf

10. I/IH(l)OpMaIIHOHHbIe TEXHOJIOTMHU, UCITOJB3YEMBIC IIPHA OCYLIECTBJICHUHU
06p830BaTeJIbHOFO nmpouecca mo JMCHMIIMHE, BRJIKYad NMEPEUYCHb MMPOrpaMmMHOro o0ecneuyeHus
Hu HH(l)OpMaIII/IOHHbIX CIIPaBOYHBIX CUCTEM

B Hayunoii OubnnoTeke ¢ TepMUHAIBHBIX CTAHIIMNA MPEIOCTABISIETCS JOCTYI K 0a3aM JaHHbIX:
- Texakcnept (nH(bOpMarmoHHo-cripaBoyHas cuctema 'OCToB);

- «Cenbx03TeXHHUKa» (aBTOMATU3UPOBAaHHAS CIPAaBOYHASI CUCTEMA).

MyTestXPRo 11.0 I[IporpammHoe oOecrieueHne AJisi TECTUPOBAHUS 3HAHUM 00ydaromuxcs
Windows 10 HomeSingleLanguage1.0.63.71 OnepanuonHas cuctemMa

MicrosoftOfficeStd 2019 RUSOLPNLAcdmMc OducHbIi makeT MpUI0KEeHHUH
GoogleChrome Be6-6paysep

KasperskylnternetSecurity AHTHBHPYCHOE MPOrpaMMHOE 00ecIieueHue
nanoCADDnekTpo Bepcust 10.0

PTCMathCADEducation - UniversityEdition Cucrema KOMIIBIOTEPHOI anreOpsbI
KOMIIAC 3Dv18

11. MaTrepuaJbHO-TeXHHYECKas 0a3a, He00X0AMMAas VISl OCYLEeCTBJICHUS
00pa30BaTeIbHOIO MpoIecca Mo JUCIUIINHE

Y4yeOHble ayIuTOPUM /IS NPOBeJeHHUS] 3aHATHH, MPeTyCMOTPEHHBIX MPOrpaMMOoi,
OCHaIlleHHbIe 000PY/I0BAHHEM U TEXHMYECKHUMH CpeIcTBAMHU 00y4eHHs

454080, r. Yensabunck, yin.Kpacnas, 38, kopmyc 3HepreTnyeckoro (axyiaprera

VY4yeOHbICe ayauTOpUHM JJI1  TPOBEACHHUS  3aHATHH, NPEIYCMOTPEHHBIX IPOTPaMMOH,
OCHAIlI[EeHHbIe 000PYIOBAHUEM M TEXHHUUECKUMU CPEJCTBAMHU O0yUCHHS

Ayn. Ne2015, 2033, 21253, 302 5 — 114 3aHATUN JEKIUOHHOTO TUIA

1. VYueOubie aymutopunm 2053, 2093, ocHaiieHHble OOOpYIOBaHMEM U TEXHUYECKUMU
CpEeJICTBaMHU JIJIs BHIITOJTHEHHS JIA0OPATOPHBIX padoT.

2. Aymutopus 3103, ocHalieHHas:

- MYJIbTUMETUHHBIM KOMIUJIEKCOM (KOMIIBIOTEP, BUJEONIPOEKTOP);

- KOMITBIOTEPHOI TEXHUKOU C BUPTYaJIbHBIMU aHAJIOTaMU JIa00paTOPHOTO 000PYAOBAHHUS.

ITomemenns It CAMOCTOATEIbHOM PA0OTHI 00y4YaI0IIMXCS

[Tomemenue nns camoctostenbHOU pabothl 454080, r. YensOunck, mpocnekt Jlenuna 75,
IJIaBHBIN KopIyc, ayautopus Ne 303
Ilepeyenn 000py10BaHUsI ¥ TEXHHYECKUX CPeICTB 00y4eHUst
1. YcranoBka nabop. «MasTHuk yHuBepcanbHbli"(OM13)»
2. YcranoBka nabop. «MamuHa AtByna» (OM 11)
3. YcraHoBKa /17151 ONIPEAETICHNS OTHOILIEHUS YAEIbHBIX TEIUIOEMKOCTEN BO3/1yXa
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4. Harnsanaele yaeOHbIe TOCOOUs

5. KomrmekT nabopatopuu "IAEKTPUUECTBO U MAarHETU3M"

6. Monoxpomatp YM?2

7. YcTaHOBKA Ui U3Y4EHUS 3aKOHOB F'€OMETPUYECKOUN ONITUKU

8. YcraHoBKa Juis U3y4eHus AuQpaxium

9. YcraHoBKa Ui n3y4eHHus HHTEp(EpEeHIINN cBeTa

10. YcraHoBKa il U3y4€HHUs MOJISIPU3ALIUN CBETA

11. YcranoBka ams u3ydeHust abcotoTHO yepHoro tena(pnkl 1m)

12. YcranoBKa 115 MICCIIEIOBAHUS XapaKTEPUCTUK BAaKyyMHOTO (hOTOJIEMEHTA
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IIPH/IOKEHHE

®OH/J OHEHOYHbIX CPEJICTB

JUTS TEKYIIETO KOHTPOJIS YCIICBAEMOCTH U IIPOBECHHS MPOMEKYTOYHOM aTTeCTAUN
00yJaronuxcs
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COJIEP)KAHUE

KomnereHnuu u ux HHAUKATOPBI, (JOPMUpPYEMBIE B MPOILECCE OCBOCHUS TUCIUILITUHBI
[lokazarenu, KpuTepud W  IIKaJa  OLEHUBAHUS  HMHAMKATOPOB  JIOCTHIYKEHUS
c(hOPMHUPOBAHHOCTH KOMITCTCHITUI
TunoBbie KOHTPOJNBHBIC 3aaHus W (WJIM) UHBIC MaTepUaibl, HECOOXOIUMBIC JUIS OLCHKU 3HAHMU,
YMEHUW, HaBBIKOB M (MJIM) OIBITa JACATCIBHOCTH, XapaKTePU3YIOIIUX C(HOPMUPOBAHHOCTh
KOMIIETEHIIMH B MPOLIECCE OCBOCHUS UCLUILIUHBI
Metoanyeckne MaTepualibl, OIPEACIAIOMNE IPOLEAYPhl OLICHUBAHUS 3HAHUN, YMEHU,
HABBIKOB U (WJIM) OTIBITA IEATEILHOCTH, XapaKTEPU3YIOUINX CPOPMHUPOBAHHOCTD
KOMITETCHIU I
4.1. OreHOYHBIE CPEACTBA AJIs MPOBEACHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH
4.1.1. Omnpoc Ha NPaKTUYECKOM 3aHATHH

4.1.2. OuenuBanue oT4eTa Mo Ja0OpPaTOpHOI paboTte
4.1.3. TectupoBaHue

4.2. [Iporemypsl 1 OIICHOYHBIE CPEACTBA JUTSI TPOBEICHUS TPOMEKYTOUHOM
arTecTaluu
4.2.1. 3auer

4.2.2. Dx3ameH
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1. KoMnereHuyu u ux HHAUKATOPbI, (l)opMupyeMLIe B Ipouecce 0OCBOCHUA TUCHHUIIIMHBI

OIIK-1. CrnocobeH pemiaTh THIOBBIE 3aaud NMPO(ECCHOHATBHON JESITEILHOCTH HA OCHOBE 3HAHUI
OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKMX W €CTECTBEHHBIX HAyK C NPHUMEHEHHEM HH(POPMAIIHOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOT M

Konn @opmupyemsie 3YH Hanmenosanne
HauMEHOBaHUE 3HAHUSA yMEHUs HABBIKH OLIEHOYHBIX
HHIMKATOpa CpeacTs

JOCTH)KEHUS
KOMIIETEHIIUU
N/I-1.0IIK-1 OO0yuaromuiics OO0yuaromuiics OO0yuarorurics TexkymuiKkoHTpOIb
Hcnons3yer JIOJI’KEH JIOJIKEH JIOJIKEH BIIAJIETH: |
OCHOBHBIE 3aKOHBI 3HATh:0CHOBHBIE YMETh:HUCIOIB30BaTh | HABBIKAMHU: ) onpoc Ha
€CTECTBEHHOHAYYHBI 3aKOHBI OCHOBHBIE 3aKOHBI WCIIONb30BAHUS ES:EESS?CKOM
X TUCIUTUINH JIIst €CTECTBEHHOHAYYHbI | €CTECTBEHHOHAYYHbI | 3HAHUN OCHOBHBIX | 0T:{eT o
perieHus X TUCIUTUINH X TACHUTUIAH 3aKOHOB 1a6opaTopHOH
CTaHJAPTHBIX 3a/1a4 (puzukm) st (pusukm) st CCTECTBEHHOHAYHHBI | o606
B COOTBETCTBHH C pemieHus pereHus X JTACHUTUTAH - TeCTHpOBaHHE
HanpaBJIEHHOCThIO | CTAaHJAPTHBIX 33Jad | CTaHAAPTHBIX 3a]a4 (pusukm) st IIpoMexyTouHas
npodeccCroHaIbHON B COOTBETCTBHH C B COOTBETCTBHH C pemeHus aTTecTalus:
JeSITeTbHOCTH HaIpaBIIEHHOCTHIO HaIIPaBJICHHOCTBIO | CTaHAAPTHBIX 33/ay | - 9K3aMCH;
npodecCroHaIbHON | HpodeccHOHaIbHOM B COOTBETCTBUHU C - 3a4eT
JeSITeTbHOCTH JIesITeTbHOCTH HaIpPaBIEHHOCTHIO
—(b1.0.10-3.1) -(b1.0.10-V.1) npodeccroHaTbHON
JIEATENBHOCTH -
(b1.0.10-H.1)
OIIK-5. CmocobeH ydacTBOBaTb B  TPOBEACHUHM OSKCIICPUMEHTAIBHBIX  HMCCICIOBAHUNA B
poheCcCHOHANTBHOM NIEATETLHOCTH
Komn ®opmupyemsie 3YH HaumenoBanue
HAauMEHOBaHUE 3HAHUSA YMEHHUS HaBBIKH OLCHO'HBIX
HHANKATOpa CpencTs
JOCTHKEHUS
KOMITETEHIIUU
NA-1.0IIK-5 Obyuarommuiics Ob6yuaromnmiics OOyuaromuiics TexymuiKoHTPOIb:
VYuyacTByeT B JOKEH JOKEH IOKEH BJIAJICTh: - OTBET Ha
SKCIIEPUMEHTAIIBHBIX 3HATh.:0OCHOBHBIC YMETB.UCII0JIB30BaTh HaBBbIKaAMH: TIIPAKTUIECCKOM
HUCCIICAOBAHUAX 3aKOHBI OCHOBHBIC 3aKOHBI HCIIOJIBb30BaHUA 3aHATHH,
aneKTpoo6opyz[03aHH51 €CTECTBECHHOHAYYHBIX €CTECTBEHHOHAYYHBIX 3HAHMI OCHOBHBIX - OTYET 10
U CPENCTB qucuuIuiiH (pu3nkn), mucnuIuiaH ((pr3ukm) 3aKOHOB nmabopaTOpHOM
aBTOMaTHU3alluU HCIIOJIB3YIOIIUECS B B OKCIIEPUMEHTAJIBHBIX €CTECTBECHHOHAYYHBIX pa60Te;
SKCHEPUMEHTAIBHBIX HACCIIEIOBAHUAX qucnuiuinH (pu3ukn) | - TecTUpOBaHHE
HCCIIENOBAHUAX 3IEKTPOOOOPYIOBaHUS | B OKCIIEPUMEHTANBHBIX | [IpoMexyrodnas
AIEKTPOOOOPYIOBAHUS W CPENCTB HICCIIEIOBaHMIX aTTeCTaIN:
U CPEICTB ABTOMATH3ALIH - 3NEKTPOOOOPYJOBAHHS | - IK3aMEH;
aBTOMAaTHU3aINA (b1.0.10-Y.2) U CPENICTB - 3a4eTr
- (b1.0.10-3.2) aBTOMAaTH3ALNH -
(51.0.10-H.2)
2. Iloka3areju, KpUTEPUH M IIKAJIA OLCHUBAHUS MHAUKATOPOB IOCTH/KEHUS] KOMIIETeHIMI
DopmupyembIe Kputepuu u mkana olieHUBaHUsI PE3yabTATOB O0YUEHUS MO JUCIUILITUHE
3VH
HenocraTounsi JlocTaTo4uHBbI Cpennuii ypoBeHb | Bplcokuii ypoBeHb
YPOBEHb YPOBEHD
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F1.0.10-3.1 OOyuaronutics He OO0yuaronmiics cmado OO0yuatommiics ¢ OO0yJatomnmiics ¢
3HAET OCHOBHBIC 3HAET OCHOBHBIC 3aKOHBI HE3HAYHTEIbHBIMH TpeOyeMOii CTeIeHbI0
3aKOHbI €CTECTBEHHOHAYYHBIX OLIMOKAMH U TIOJTHOTBI ¥ TOYHOCTH
€CTECTBCHHOHAYYHBIX | JUCHUILIUH (PU3UKH) OTIENbHBIMH 3HAET OCHOBHBIC 3aKOHBI
JMCUHUILTHH ((PU3UKH) JUTSL pELCHUSI npooenamu 3HaeT €CTECTBCHHOHAYYHBIX
JUTSL PELICHUS CTaHJAPTHBIX 3a/1a4 B OCHOBHBIE 3aKOHbI JCHHUTUTAH ((U3UKH)
CTaHJAPTHBIX 32734 B COOTBETCTBHH C €CTECTBEHHOHAYYHBIX JUTSL PETIICHUSI
COOTBETCTBHU C HAaIPaBJICHHOCTHIO JMCHUTIIAH ((U3HKH) CTaHJaPTHBIX 3a/1a4 B
HAIPAaBJICHHOCTHIO npodecCHOHATBHON JUTSL pELICHUSI COOTBETCTBHH C
npohecCHOHANBLHOM JIeATENbHOCTH CTaHJAPTHBIX 3a/1a4 B HAIPaBJICHHOCTHIO
JIeATENHEHOCTH COOTBETCTBHH C npodecCHOHATBHON
HAIPaBJICHHOCTHIO JIeATENBHOCTH
npodeccroHaTBHOM
JICATENBbHOCTH
b1.0.10-V.1 OOyuvarommiics  He | OOyuatommiics  cnabo | OOydatommiics  ymeer | OOydatommiics — ymeer
yMEeT HCIONb30BaTh | YMEET  HCIONIBb30BaTh | MCMOIb30BAThH HCIIONB30BaTh
OCHOBHBIE  3aKOHBI | OCHOBHBIC 3aKOHBI | OCHOBHBIE 3aKOHBI | OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX | €CTECTBCHHOHAYYHBIX €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
muctuiuine (pusukm) | aucumuime  (pusukm) | aucumruime  (pusuku) | aucumruime - (pusnkm)
TSI peuieHus | s peteHust | s perieHust | asst pelieHust
CTaHJAPTHBIX 3a]a4 B | CTAHAAPTHBIX 33724 B | CTAHJAPTHBIX 3aJa4 B | CTAHAAPTHBIX 3a7a4 B
COOTBETCTBUHU C COOTBETCTBUHU C COOTBETCTBUU C COOTBETCTBUU C
HAIPaBICHHOCTHIO HAIPABJICHHOCTHIO HAIPaBJICHHOCTHIO HAIPABJICHHOCTHIO
npodeccruoHaTBHOM npodeccuoHaTBHOM npodeccHOoHANTBHOM npodecCHOHATBHOM
JCATCIIBHOCTHU NCATCIIBHOCTHU NCATCIIBHOCTUC JCATCIIBHOCTU
HE3HAYUTCIIbHBIMU
3aTPYAHCHUAMU
b1.0.10-H.1 OOyyaromuiics He OOyyaromuiicst cnabo OOyyaromuiics ¢ OOyuarommiics
BJIaJIeeT HaBBIKAMH BIIaJieeT HaBBIKAMU HEOONIbIINMH CBOOOIHO BlIafieeT
UCIIOJIB30BaHUS UCIIOJIB30BaHUS 3HAaHUH 3aTPyAHEHUSIMU HaBBbIKaMH
3HaHUH OCHOBHBIX OCHOBHBIX 3aKOHOB BJIaficeT HaBBIKAMHU WCIIOJIb30BaHUS 3HAHUH
3aKOHOB €CTECTBEHHOHAYYHBIX | HCIIONB30BAaHMS 3HAHUH OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHbIX | AUCHUMIUH (PU3UKK) OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX
JUCHUIUIAH ((DU3UKH) JUTA PELICHUS €CTECTBEHHOHAYYHBIX JUCHUILTHH ((DU3UKH)
JUISL PELICHUS CTaHJAPTHBIX 3aJa4 B JUCHHUILIHH ((U3HKK) JUISL PELICHUS
CTaHJAPTHBIX 3a7a4 B COOTBETCTBHH C JUIS PELCHUS CTAHJAPTHBIX 3a/a4 B
COOTBETCTBHU C HAaIPaBJICHHOCTHIO CTAHJAPTHBIX 3a/a4 B COOTBETCTBHH C
HAaIPaBJIEHHOCTHIO npodeccCHOHATBLHON COOTBETCTBHH C HAaIIPaBJICHHOCTHIO
npo¢ecCHOHAIEHON JeATeNbHOCTH HAaIIPaBJICHHOCTHIO npodecCHOHATBHON
JesATEeNbHOCTH npodecCHOHATBHON JeATEINbHOCTH
JeATENbHOCTH
b1.0.10-3.2 OOyuaromuiics He OOy4aromuiicst cnabo OOyyaromuics ¢ OOyuaromumiics ¢
3HAET OCHOBHEIE 3HAET OCHOBHBIE 3aKOHBI HE3HAYUTEIIbHBIMH TpeOyeMoii CTereHbI0
3aKOHBI €CTECTBEHHOHAYYHBIX OMOKaMHt TIOJTHOTBI ¥ TOYHOCTH
€CTECTBEHHOHAYYHBIX | JUCHUIUIMH ((QU3HKN), OTIENbHBIMH 3HAET OCHOBHBIE 3aKOHBI
JHCLIUTLIHH HCIIONB3YIOIINECS B npobenamMu 3HaeT €CTECTBEHHOHAYYHBIX
(pm3ukm), SKCIEPUMEHTATBHBIX OCHOBHBIC 3aKOHBI JucnutuiaH (pu3ukn),
UCIIONB3YIOIHECS B HCCIIeIOBaHMSIX €CTECTBEHHOHAYYHBIX UCIIONB3YIOIINECS B
SKCHEPUMEHTANBHBIX | DJIEKTPOOOOpYIOBAHHUS mucuutuiaH (pu3ukn), AKCHEPUMEHTATBHBIX
HCCIIeI0BaHUAX U CPE/ICTB UCIIONB3YIOIINECS B HCCIIEIOBAHUIX
JJIEKTPO- ABTOMATH3ALUH IKCTIEPUMEHTAIbHBIX NIEKTPOOOOPYIOBAHHUS
000pyIOBaHHSA U HCCIIEIOBAHUSX U CPelCTB
CpencTB IEKTPOOOOPYIOBAHHUS ABTOMATH3alIUH
aBTOMATHU3ALUH U CPEINCTB
ABTOMATH3ALIUH
b1.0.10-Y.2 OOyuarommiics He Ob6yuarommiics cmabo OOyuarormmiicss ymeer OO0yuatommiicss ymeer
YMeeT HCIOb30BaTh yMeeT UCII0Ib30BaTh UCIIONB30BATh UCIIONB30BaTh
OCHOBHBIE 3aKOHBI OCHOBHBIE 3aKOHbI OCHOBHBIE 3aKOHBI OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX €CTeCTBCHHOHAYYHBIX €CTeCTBEHHOHAYYHBIX
JUCHUIUINH (GU3UKK) | JUCHUIUIHH (QU3UKK) B | JUCHUIUIMH (GU3UKK) B | JUCHHUIUINH ((DU3UKH) B
B IKCTIEPHUMEHTAIIBHBIX IKCTIEPUMEHTAIBbHBIX IKCIIEPUMEHTAIBHBIX
9KCIIEPHMEHTAIBHBIX HCCIIeIOBaHMX HCCIIETIOBAHMSIX HCCIIEIOBAHMSIX
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HCCIIeTOBAaHUAX 3IEKTPOOOOPYIOBAHUS 3JEKTPOOOOPYIOBAHHUS ANEKTPOOOOPYAOBaAHUS
AJIEKTPO- W CPEJICTB U CPEJICTB U CPEJICTB
000pyI0BaHUS U aBTOMAaTH3aI[HI aBTOMAaTH3AIHHC aBTOMAaTH3aIUH
Cpe/CTB HE3HAYUTETLHBIMA
aBTOMATH3AIMH 3aTPYAHCHUSMU
b1.0.10-H.2 OOyyaromuiicst He OOyuarommiicst cabo OOyuarommiics ¢ OO0yuarommiics
BJIaJiceT HaBBIKAMU BlIaZiceT HaBbIKaMU HEOOJBIIIMHU CBOOOIHO BjaeeT
HCIIOJIb30BaHUS WCIOb30BAaHUS 3HAHUI 3aTPYAHCHUSIMHU HaBBIKAMH
3HAHWH OCHOBHBIX OCHOBHBIX 3aKOHOB BIIaJiceT HaBbIKAMU HCIIOJb30BAaHUS 3HAHUI
3aKOHOB CCTECTBCHHOHAYYHBIX | WCIIOJIB30BAHUS 3HAHUI OCHOBHBIX 3aKOHOB
€CTeCTBEHHOHAYYHBIX | TUCHUIUINH (pU3uku) B OCHOBHBIX 3aKOHOB €CTECTBECHHOHAYYHBIX
JUCIUTUIAH ((DU3UKN) 9KCIIEPUMEHTAIIbHBIX €CTECTBEHHOHAYUYHBIX JqucnuruiaH (Qu3ukn) B
B HCCITeIOBaHUIX qucnuIuiaH (Qusuku) B IKCIEPUMECHTATBHBIX
SKCIEPUMCHTANBHBIX | 3JICKTPOOOOPYIOBAHHUS SKCIIEPUMEHTATBHBIX HCCIIETOBaHUIX
UCCITEOBAHMSIX U CPENICTB HCCITeTOBAaHUIX 3JIEKTPOOOOPYIOBAHHS
JJIEKTPO- aBTOMAaTH3AI[|H 3JIEKTPOOOOPYIOBAHUS U CPEJICTB
000pYyI0BaHUS U U CPEJICTB aBTOMAaTH3aI[UH
Cpe/ICTB aBTOMAaTH3aI[UH
ABTOMAaTH3AI[1H

3. TunoBble KOHTPOJIbHBbIE 3aJaHUSA U (WIH) MHbIE MATEPHAJIbl, HE00X0AMMbIe 1JIs1 OLEHKH
3HAHM, YMEHHH, HABBIKOB H (MJIH) ONBITA AEATEJIbHOCTH, XaPAKTEPHU3YIOLIHX
cpopMHpPOBAHHOCTH KOMIIETEHIUI B IIpOLecce 0CBOCHUS M CHHUIITIUHbI

TumnoBbsie KOHTPOJIBHBIC 3a7JaHUSI U MAaTePUAITbI, HEOOXOAMMBIC IS OTICHKUA 3HAHWM, YMEHHUHN U
HaBBIKOB, COZIEpKATCS B yueOHO-METOAMUECKUX pa3paboTKax, MPUBEACHHBIX HUXKE.

1. MonekymsipHast (u3uKa W TepMOJAMHAMUKA [DNEKTPOHHBIA pecypc]| : ydel. mocobue mms
CaMOCTOSITEIBHOW PabOThl CTYJECHTOB OYHOW M 3a04HOM (opmbl 00ydeHusi [HampaBieHuid 35.03.06
Arpounxkenepus, 13.03.02 DnexkrposHepretuka u snekrporexHuka, 19.03.02 [IpoaykTsl muTaHus u3
pactutenbHOro  Chipbsi, 23.03.03 DOkcrutyaTtamusi TPaHCHOPTHO-TEXHOJIOTMYECKMX MAIIMH U
KOMIUTIeKCOB, creruanbHocTr 23.05.01 Haszemnble TpaHCIOPTHO-TEXHOJIOTHUECKHE cpencTBal /
IOxnO-Ypanbckuit 'AY, UactutyT arpounkerepuu ; coctT. E. M. bacapeiruna. - Yensounck: KOxHo-
VYpanbckuit 'AY, 2019. - 47 c. : 1abn. - bubmmorp.: c. 47 (5 Ha3B.). Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nYecKue OCHOBBI KJIACCUYECKONW MEXaHWH [DIIEKTPOHHBIN pecypc]| : yueb. mocodue s
CaMOCTOSITEJIPHOW PabOThI CTYJEHTOB OYHOM M 3a04HO¥ (opmbl 00ydeHus [HampasiaeHui 35.03.06
Arpounkenepus, 13.03.02 DnexkrposHepretuka u snekrporexHuka, 19.03.02 [TpoaykTsl nuTanus u3
pactutenbHOro  cbipbsi, 23.03.03 OkcrulyaTauus TpPAaHCIOPTHO-TEXHOJIOTMYECKUX MAIUWH U
KOMIUIeKCOB, crneruanbHocT 23.05.01 HaszemHBIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE cpenacTBal /
HOxno-Ypanbckuit 'AY, Unctutyt arpounkenepui ; coct. E. M. bacapeiruna. - YensiOunck: FOxHo-
VYpansckui 'AY, 2019. - 99 c. : wn, tabn. - bubmuorp.: c. 99 (5 mHasB.). Pexxum pocryma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Dmnektpocratuka. IlocTosiHHBIM TOK [DNEeKTpoHHBIA pecypc]: yueb. mocobue s
CaMOCTOSITENIbHOM paboOThl CTYyJEHTOB OYHOW U 3a04. (opMbl 00yuenus / HOxno-Ypansckuii ['AY,
Wuctutyt arpounskenepun; coctT. E. M. bacapeiruna - YensiOunck: FOxuo-Ypansckuit 'AY, 2018 -
95 c. - loctyn u3 nokansHOU cetr: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DneKTpOMarHuTHbIE SIBICHUS W KBaHTOBbIE 3((dexThl [DIeKTpoHHBIH pecypc]: yueo.
nocobue JUis CaMOCTOSITETIbHON pPabOThl CTYJEHTOB OYHOM M 3aou. ¢opmbl oOyuenus / HOxHo-
VYpansckuit 'AY, Unctutyr arpouskenepuu; coct. E. M. bacapeiruna - YenssOunck: FOxHo-
Ypanbckui I'AY, 2018 - 49 C. - Hoctyn u3 JIOKaJIbHOM CeTH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

5. DnekrpudectBo. Marnetusm. OmnTuka W KBaHTOBas (uU3MKa [DJIEKTpOHHBIA pecypc] :
nabopaTopHBI TPAKTHKYM Ui CTYACHTOB OYHOW M 3a04HON (OpMBI OOy4YeHHs [HaIpaBIeHHUN
35.03.06 Arpounskenepus, 13.03.02 Onexrposnepretuka u snekrporexHuka, 19.03.02 ITpoayxtsr
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IIUTAHUS U3 PACTUTENBHOIO Chipbs, 23.03.03 DkcrryaTalus TpaHCIOPTHO-TEXHOJOTHYECKUX MalIVH U
KOMILIEKCOB, crenuanbHocTH 23.05.01 HaszemHbIe TpaHCHOPTHO-TEXHOJOTHYECKHE CpencTBal /
IOxno-Ypansckuit 'AY, Uncturyr arpounkenepuu ; coct.: E. M. bacapeiruna, 0. A. Hukumus. -
2-e u31., ucnp. u gom. - Yensounck: FOxuo-Ypansckuit AV, 2019. - 182 c. : ., Tabn. - bubnumorp.:
c. 182 (5 nazs.).Pexxum nocrymna:http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. ®usnyeckre OCHOBBI MeXaHUKU. MoJjeKymsapHas Gu3uKa U TepMOJUHAMUKA [ DIEKTPOHHBIH
pecypc] : mabopaTOpHBIA MPAKTHUKYM Uil CTYAEHTOB OYHOM M 3a04YHOM (POpMBI OOyUEHHS
[manpaBnenuii 35.03.06 Arpoumkenepus, 13.03.02 DnexkTposHepreTuka u 3nekTporexHuka, 19.03.02
[IponykTsl mHMTaHHS M3  PacTUTENBbHOTO  cbipbsi, 23.03.03 DOxkcrutyatauuss TpaHCIOPTHO-
TEXHOJIOTHYECKUX MAIIMH M KOMIUIEKCOB, crienuaibHocTd 23.05.01 HazemHble TpaHCHOpTHO-
TexHojorudeckue cpeactsa] / HOxuo-Ypansckuit ['AY, UucTuTyT arpoumkenepuu ; coct.. E. M.
Bacapeiruna, 0. A. Hukummn. - 2-e u3a., ucnp. u jgom. - Yenstounck: FOxHo-Ypansckuit AV, 2019.
- 136 ¢ : wunm, Tabn. - C npun. - bubmworp.: c¢. 133 (5 Hase.).Pexum
noctymna:http://nb.sursau.ru:8080/localdocs/vmat/39. pdf

7. DnextpoMaraetusM. OnTHKa U KBaHTOBas (pu3nka [DIEKTPOHHBIN pecypc] : 1abopaTopHBIi
MPaKTUKyM IS CTYJIEHTOB OYHOW u 3a04HOM (opmbl oOyueHus [HampasieHuit 35.03.06
Arpounskenepus, 13.03.02 Dnexkrposrnepretuka u aekrporexauka, 19.03.02 [TpoaykTel muTanus u3
pactutenbHOro  Cchipbs, 23.03.03 DOkcrutyaramus TPaHCIOPTHO-TEXHOJIOTMYECKUMX MAIIMH U
KOMIUTeKCOB, creruanbHocTu 23.05.01 HaszemHble TpaHCIOPTHO-TEXHOJIOTHUECKHE cpencTBal /
IOxH0-Ypansckuit ['AY, Uncturyr arpounkenepuu ; coct.: E. M. bacapeiruna, 0. A. Hukumus. -
2-e w3 ., uctp. u AoIl. - Yensounck: KOxuo-Ypansckuii 'AY, 2019. - 80 c. : wi., Tabn. - bubmwmorp.: c.
80 (5 HazB.).Pexxum pocryma:http://nb.sursau.ru:8080/localdocs/vmat/38.pdf

8. Mexannka. MonekymsipHas (U3MKa W TEPMOJMHAMHUKA [DIEKTPOHHBIN pecypc|
a0OpaTOPHBIA TMPAKTHKYM IS CTYJACHTOB OYHOM WM 3a04HOM (OpMBI OOydeHHs [HampaBIeHUI
35.03.06 Arpounxkenepus, 13.03.02 Dnextposrneprerrka M snekrporexHuka, 19.03.02 ITpoaykTsl
MHUTAHUA U3 PACTUTENIBHOTO ChIpbs, 23.03.03 DKkcruryaTanus TPaHCIOPTHO-TEXHOJOTUYECKUX MAIIUH U
KOMIUTIeKCOB, creruanbHocT 23.05.01 HaszemHble TpaHCIIOPTHO-TEXHOJIOTHYECKHE cpencTBal /
IOxHo0-Ypansckuit ['AY, Uncturyr arpounskenepuu ; coct.: E. M. bacapeiruna, 0. A. Hukumus. -
2-¢ u3a., ucnp. u pom. - Yensaounck: KOxHo-Ypanbckuii 'AY, 2019. - 142 c. : un., tadn. - C nopui. -
bubmuorp.: c. 140 (5 na3s.).Pexxum mocryna:http://nb.sursau.ru:8080/localdocs/vmat/44.pdf

4. MeToanuecKkue MaTepuaJibl, ONpeaeaolue Npoueaypbl OlleHUBAHUS 3HAHNH, YMEHUI,
HABBIKOB M (WJIH) ONBITA IEATEILHOCTH, XapaKTePU3yIMX ¢OPMHUPOBAHHOCTH
KOMIIeTeHIM I

B nmanHOM pazgene MeTonMYecKHEe MaTepualbl, ONPEACSIONINe MPOIEAYyphl OICHUBAHUS
3HAHWUM, YMEHUH, HABBIKOB, XapakKTepU3YIOUIUX 0a30BbIi 3Tan (OpPMHUPOBAHUS KOMIIETCHIUN I10
mucuuminHe «Ou3nKay, MPUBEACHBI IPUMEHUTEIBHO K KaXJI0MY M3 HCIOIb3YEMbIX BUIOB TEKYILErO
KOHTPOJISl YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTeCTalluu 00yJaroIuXCs.

4.1. OueHo4HbIe CpeCcTBA IS IPOBEJACHHUS TEKYIIero KOHTPOJIsl yCIeBAeMOCTH
4.1.1. Onpoc Ha NPaKTUYECKOM 3aHITHH

OTBeT Ha MPAKTUYECKOM 3aHSATHUU UCIOIB3YETCs VISl OLIEHKH Ka4eCTBAa OCBOCHUS O0YJarOIIUMCS
OCHOBHOU MpodeccHoHaTbHOW 00pa30BaTeNbHON MPOTpaMMbI MO OTAEIBHBIM BOMPOCAM U TeMam
TUCHMIUTMHBL. Tembl W TMIaHbl 3aHATANA (CM. MeETOJpa3paloOTKH M. 3) 3apaHee COOOIIalTCs
oOyuatorumcsi. OTBET OIEHUBAETCS OLEHKON «OTIUYHO», «XOPOIIO», «YIOBICTBOPHUTEIHHOY» WU
«HEYJOBJIETBOPUTEIHLHO.

Ne OI_ICHO‘-IHLIC CpcAcCTBa KOII N HAUMCHOBAaHHC
TumnoBslie KOHTPOJIBHBIC 3aldHUS U (I/IJ'II/I) HWHBIC MAaTCpUallbl, HHJUKaATOpa
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HEOOXOAUMBIE IS OLIEHKU 3HAaHUH, YMEHUH, HABBIKOB U (WJIH) OTIBITA KOMIIETEHIINH
NESITEILHOCTH, XapaKTEPU3YIOLINX c(hOpMUPOBAHHOCTH
KOMIIETEHIIU B IIPOLIECCE OCBOEHUS AUCLUIIIIUHbI
1 | duck pamguycom 20cM  BpamiaeTcs  COTJIaCHO  YPaBHEHHIO Na-1.01IK-1
¢=A+Bt+Ct? rne A=3 pax; B=- 1c; C = 0,1c?, ¢ - yron noBopora Hcnonb3yeT
paauyca nucka. Onpenenuts JUisi MOMeHTa BpeMmeHu 4,0 ¢ 3HaueHue OCHOBHBIE 3aKOHbI
yria MeXJy BEKTOpaMHu IOJHOIO W HOPMAJIbHOTO YCKOPEHHH, a | €CTeCTBEHHOHAY4YHbIX
TaK)K€ YMCIO0 000POTOB, CAECNAHHBIX TUCKOM K JAHHOMY MOMEHTY OT JUCLUIUIAH 1151
Hayaja BpaileHusa. M300pa3ute BEKTOpbl BCEX KUHEMAaTHUECKUX pelieHus
BEJIMYMH B YKa3aHHBII MOMEHT BPEMEHU CTaHJapTHBIX 3a/1a4 B
COOTBETCTBUHU C
HAIPaBJIEHHOCTHIO
npodecCuoHaIbHOM
JIESITEIbBHOCTH
2 | 'anpBanometp nmeet compoTuBieHre 200 Om, u nipu cuie Toka 100 NJ-1.0I1K-5.
MKA CTpeika OTKJIOHEHHMs Ha Bcloo mkany. Kakail no0aBouYHBII VYyacTByeT B
pe3UCTOp HAA0 NOJKIIOYUTb, YTOOBI MHpUOOP MOXKHO OBUIO | AKCHEPUMEHTAJIbHBIX
MCIO0JIb30BaTh KaK BOJIBTMETD JUIsl U3MEpEeHHs HanpsbkeHus 1o 2 B? HCCIIETOBAHUSX
Kakoii nmryHT Hafj0o NOJKITIOYUTHh K TOMY T'aJIbBAHOMETPY, YTOOBI €T0 | AJIEKTpOoOOOpyIOBaHUS
MOXXHO OBLIO MCHOJIb30BaTh KaK MIJUIMAMIEPMETpP ISl U3MEHEHHS U CPEJCTB
cuibl Toka 1o 10 MA? aBTOMAaTH3AIIHA

Kpurepun omnenku otBera (Tabi.) MOBOIATCS A0 CBEICHUS OOYJaIONIMXCS B Hayajie 3aHATHU.
OreHka 0OBABIACTCS 00YJAIOIIEMYCsl HEOCPEACTBEHHO TIOCTIE OTBETA.

Hlkana Kpurepun ouenuBanus

- 00yJaromnIuics MOJTHO YCBOWII yUeOHBIN Marepua;

- TIPOSIBIISICT HABBIKK aHAIH3a, 000OIIEHHS, KPUTHUECKOTO OCMBICIICHUS
¥ BOCHIPUATHS WH(OPMAIINY, HABBIKW OTIMCAHUSI OCHOBHBIX (DU3HUECKIX
3aKOHOB, SIBJICHUU ¥ MTPOIIECCOB,;

- Marepual H3JIOKEH TPaMOTHO, B OMNPEACICHHON JIOTHYECKOM
TIOCIIEIOBATEIIEHOCTH, TOYHO UCIIOJIB3YETCSl TEPMHHOJIOTHS;

- IO0Ka3aHO YMEHHE WLTIOCTPUPOBATh TEOPETUUYCCKHUE IOJIOKECHUS
KOHKPETHBIMH [TPUMEPAaMHU, IPUMEHSTh HX B HOBOW CHTYaIIHH;

- MPOJIEMOHCTPUPOBAHO YMEHHE PEIIaTh 3a]Ia4H;

- MOTYT OBITh JOIYIICHBI OJHA—]BE HETOYHOCTU IPH OCBEUICHUU
BTOPOCTETICHHBIX BOIIPOCOB.

OrneHka 5
(oTIIMYHO)

OTBET YJOBJIETBOPSICT B OCHOBHOM TPEOOBAHHSM Ha OICHKY «5», HO TIPH
Onenka 4 9TOM UMEET MECTO OJIMH U3 HEJOCTaTKOB:

(xoporo) - B YCBOGHUHM Yy4eOHOIrO Marepuaia JOMYyIIEeHbl HeOOJbIINe MpoOesbl,
HE MCKA3UBIIKE COJICPKAHUE OTBETA;

- B peIICHHH 3aJ1a4 JOMYIIEeHbl HE3HAYUTEIbHbIE HETOYHOCTH.

- HCTIOJIHO HJIM HCIIOCJICAOBATCIIBHO PACKPBITO COACP)KAHUC MATCpUalIa,
HO IIOKa3aHO o6mee INIOHUMAaHHE BOIIpOoCa U MPOAECMOHCTPUPOBAHBI
YMCEHUA, JOCTATOYHBIC JJIA JaTbHEHUIIIETO YCBOCHUA MaTepualia,

- HUMCIUCH 3aTpyAHCHHUA WU JOIYHICHBI OIIMOKH B ONpCACIICHUN
HOHHTHﬁ, HUCIOJIb30BAHUHW TCPMHHOJIOTHUH, OIMCAHUN (1)H3I/I‘ICCKI/IX
3aKOHOB, SIBIICHUM U nmponeccoB, pCICHNUU 3a1a4, UCITPABJIICHHBIC ITOCJIC
HCECKOJIbKUX HABOAIIUX BOIIPOCOB;

- HCIIOJIHOC 3HAHHUC TCOPCTUYCCKOTO MaTcpHalia; 06yqa101u1/1171c51 HC
MOKCT IPUMCHUTH TCOPULIO B HOBOH CUTyallH.

Ouenka 3
(YIOBIIETBOPUTEIHHO)
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Onuenka 2
(HEyTOBIETBOPUTEIILHO)

Ba)XHOH YacTH yueOHOTO Marepuaa;

TCPMUHOJIOTHH,
nmpoueccoB, pCliCHUMU 3aJa4, KOTOPbIC HE
HCCKOJIbKMX HABOJAAIIMX BOITPOCOB.

- HE PACKPBITO OCHOBHOE COZIEPKaHUE y4eOHOIO MaTepuana;
- o0Hapy)KeHO HE3HaHWE WJIM HEMOHWMaHHWe OoJbIIed WM Hauboiee

- JIOMyIIEHBI OMTMOKU B OMPEICIICHUU MOHSATHH, MPU HCIOIB30BAHUHU
B ONUCAaHUU (PUIUYECKUX 3aKOHOB,
WCIIPABIICHBI

SIBJIEHUU U
ocie

4.1.2. OuenuBanue OT4ETA 10 JTAOOpPATOPHOI padoTe

OTuer o 1abopaTopHON pabOTE UCIIOIB3YETCS IS OLIEHKH KauecTBa OCBOCHUS 00YJaIOIIMMCS

OCHOBHOM TPOQeCCHOHATIEHON 00pa30BaTEIbHOM MPOrpaMMBbl MO OTACIBHBIM TeMaM JIUCHUIUIAHBI.
Conepxanne u Gpopma oTdeTa 1Mo Jab0paTOPHLIM paboTaM MPUBOAUTCS B METOJIMUYECKUX YKA3aHUSAX K
naboparopasiM padotam (m. 3 POC). CoxepkaHue oTueTa MU KPUTEPUH OIEHKUA oTyeTa (Tald.)
JOBOJIATCS IO CBEJICHHS 00yJarOIIUXCsl B HAaUaJIe 3aHSITHA.

No OrneHOYHBIE CPEACTBA Kox 1 HauMeHoBaHHE
TumnoBble KOHTpOJIbHBIC 3ajaHusi W (WJIM) UWHBIE MaTepualbl, WHIUKAaTOpa
HEOOXOUMBIE JJI OIEHKH 3HAaHWM, YMEHUH, HaBBIKOB U (HJIA) OTIHITA KOMIICTECHITUH
JIESITEILHOCTH, XapaKTePU3yIOIINX c(hopMUPOBAHHOCTH
KOMIETEHITUH B TIPOIIECCE OCBOSHUS JUCITUTITUHBI

1 1. Yto Ha3bIBaeTCs CUIION TSHKECTH? N-1.0IIK-1
2. YTto nogHMUMAaeTCs MoJ CUJION BCEMUPHOTO TATOTEHUSA? Hcnonw3yer
3. 3anummute GopMyITy VIS OTIPEACIICHHUS] YCKOPEHUS CUITBI TSDKECTH. OCHOBHBI€ 3aKOHEI
4. Kak omnpezensercss yCKOpeHHUEe CBOOOTHOTO MAJCHHS C TIOMOIIBIO €CTECTBEHHOHAYYHBIX
MaTeMaTUYeCKOT0 MasTHUKA? JUCITUTLINH 11
5. Uto Ha3pIBaeTCSI MaTeMaTHYCCKHUM MasTHUKOM? peleHus
6. Kak onpeenuTs nepro 1 KoJieOaHN MaTEMAaTHIECKOTO MasiTHUKA? | CTaHAAPTHBIX 3a/1a4 B
COOTBETCTBHHU C
HaIpaBJIE€HHOCTHIO
npoheCcCUOHAITBHOM
eI TETLHOCTH
2 1. Yto moHMMaeTCs o CONPOTUBJICHUEM IMPOBOIHUKA? NJI-1.0IIK-5.
2. Ot KaKux nmapaMeTpoB MIPOBOJHUKA 3aBUCUT €r0 CONMPOTUBIICHUE? VYyacTByeT B
3. Kak 3aBUCHUT CONMPOTUBIICHUE METAITIMYECKOTO TPOBOJHUKA OT AKCIEPUMEHTAIBHBIX
TeMnepaTrypbl? HCCIICIOBAHMIX
4. 3mepeHue CONpOTUBICHUH METOJIOM MOCTa YUTCTOHA. AIIEKTPOOOOPYIOBaAHUS
5. Kak onpenenuts NOJHOE CONMPOTUBIICHUE IIPH MOCJIEI0BATEILHOM Y CpPEJICTB
U MapaJiyIeIbHOM COCIMHEHUN PE3UCTOPOB? aBTOMAaTH3aIun

«BadYTCHO»

Otuyer OLCHUBACTCA II0 YCMOTPCHUIO [MIPCIIOAABATCIIA OIICHKOM «OTIIMYHO», «XOpOoLI0»,
«YHAOBJICTBOPUTCIIBHO», «HCYAOBJICTBOPUTCIIBHO» HWJIN OLICHKOM BadTCHO», «HC 3a4YTCHO». OI_IGHKa

cTaBuTCs oOOydarouumcs, YypoBeHb 3YH  KoTopbIx

COOTBETCTBYCT

KpUTEPHSIM,

YCTAHOBJICHHBIM JUIA TIOJIOKHUTCJIBHBIX OILICHOK («OTJ’II/ILIHO», «XOpo1mo», ((y,HOBJ'IeTBOpI/ITeJ'IBHO»).

OHCHKa 0OBSABIIICTCS 06yqa10111eMyc;1 HCMMOCPECACTBCHHO IIOCJIC CAa4u OTUCTA.

M kana Kpurtepuu oneHnBaHus
- U3JI0)KEHHE MaTepHala JIOTHYHO, TPaMOTHO;
Ouenka 5 - cBOOO/IHOE BIIa/IEHUE TEPMUHOJIOTHEH;
(oTHHHO) - YMEHHE BBICKa3blBaTh M OOOCHOBATh CBOU CYXKJICHHMS IpPU OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;
- YMEHHUE ONMUCHIBATh (PU3NUYECKHE 3aKOHBI, SIBJICHUS M ITPOIIECCHI;
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- YMCHHC ITPOBOAWUTDL U OICHUBATDL PC3YJILTAThI H3MepeHHﬁ;
- CIIOCOOHOCTH pelIaTh 3aa4u.

Orneunka 4
(xopor10)

- U3JI0’)KEHME MaTepuasa JIOTUYHO, TPaMOTHO;

- cBOOO/IHOE BIIa/ICHUE TEPMUHOJIOTHEH;

- OCO3HAHHOE INIPUMCHEHUE TEOPETHUYECKUMX 3HAHUM I OIMCaHUs
(U3NYECKUX 3aKOHOB, SBJICHHH M TPOLECCOB, PEHICHHS KOHKPETHBIX
3a/1a4, MPOBEICHUS U OLECHHUBAHUA pE3yIbTAaTOB W3MEPEHUH, HO
coJiepkanne 1 popMa 0TBETa MMEIOT OTACIbHBIC HETOYHOCTH.

Orenka 3
(YIOBJIETBOPHUTEIIHLHO)

- M3JI0’)KEHHE MaTepualla HEMOJIHO, HEMOCIE0BaTENbHO,

- HCTOYHOCTHU B OHNPCACICHHUUN HOHﬂTHﬁ, B NPHUMCHCHUU 3HAHWUH JIISA
OITMCaHUusA (1)I/I3I/IT-ICCKI/IX 3aKOHOB, SIBIICHUA W mpouecCoB, pPCHICHUSA
KOHKPCTHBIX 3aJa4, IPOBCACHUSA U OLICHUBAHUA PE3YJILTATOB I/I3M€p€HI/II\/’I,

- 3aTpyAHEHUS] B 000CHOBAHUY CBOUX CYXKJICHHIA,

- oOHapyXuBaeTcs HEIOCTATOYHO TIJIyOOKOE€ IOHUMAaHUE H3YyYEHHOTO
Marepuana.

Onenka 2
(HEYIOBIIETBOPUTENHHO)

- OTCYTCTBHE HEOOXOJMMBIX TEOPETHUYECKUX 3HAHWI; JOMYILIEHbI OIIMOKH
B ONpEJENICHUU MOHATUN M ONUCAHUM (PU3MYECKUX 3aKOHOB, SIBICHUH U
MPOLIECCOB, UCKAXEH MX CMBICI, HE pEIIeHbl 3a/ladyd, HE MPaBUIbHO
OIICHUBAIOTCS Pe3yJIbTaThl U3MEPEHU;

- HE3HaHME OCHOBHOIO Marepuanga y4yeOHOW MpOrpaMMbl, IOMYCKArOTCA
rpyOble OIMOKH B U3JI0KEHUH.

Ml kana

Kpurtepun onennBanus

OLIeHKA «3auTEHO»

- U3JI0KEHHe MaTepuasa JIOTUYHO, TPaMOTHO;

- cBOOOIHOE BJIaJICHHE TEPMHUHOJIOTHEH;

- YyMEHHE BBICKa3bIBaTh M 00OOCHOBATH CBOM CYXJAEHHS MpPU OTBETE Ha
KOHTPOJIbHBIE BOTIPOCHI;

- YMEHHE ONUCHIBATh (PU3NYECKUE 3aKOHBI, SIBJICHUS U MPOIIECCHI;

- YMEHHE NMPOBOJIUTH U OLIEHUBATh PE3yJbTaThl U3MEPEHU;

- CHOCOOHOCTH pelllaTh WHYKEHEPHbIE 3aJaud (JOMYCKAeTCsl HalIuyue
MaJIO3HAYUTENIbHBIX OMIMOOK WM HEJOCTATOYHO IIOJHOE PAaCKphITHE
coJiep’KaHKe BOIMPOCA WU MOTPEIIHOCTh HEMPUHLIMITHAIBHOTO XapaKTepa
B OTBETE Ha BOPOCHI).

OHeHKa «HC 3a4TCHO»

- OTCYTCTBHE HEOOXOAMMBIX TCOPETHUCCKUX 3HAHUH; JOMYIIECHBI OMNOKU
B OIPEJCICHUM TOHATUH M ONMHMCAHUN (PU3UYCCKUX 3aKOHOB, SBIICHUH U
IPOIIECCOB, MCKAKEH MX CMBICI, HE PEIICHbI 3aJa4yd, HE MPaBUIbHO
OIICHUBAIOTCSI PE3yJIbTAaThl U3MEPCHUH;

- HE3HaHHWE OCHOBHOTO MarepHajga y4eOHOH NpOrpaMMBI, JOIMYCKAKOTCS
rpyOble OMMOKH B M3JI0KECHUU.

4.1.3. TectupoBanue

TeCTI/IpOBaHI/Ie HCIOJIB3YCTCA [JIs1 OLCHKHU Ka4Y€CTBa OCBOCHUA O6y‘IaIOH_II/IMC$I OCHOBHOM

npogeccuoHanbHOW  00pa3oBaTeIbHONM  MPOTpPaMMBbl IO

OTACJIIbHBIM TE€MaM WJIHW  pasjaciiaM

IMCUUIUIMHBL. TecT mpenacTaBiseT co00i KOMIUIEKC CTaHAAPTU3MPOBAHHBIX 33JJaHUMN, MO3BOJISIOIIUI
YIPOCTUTHh HPOLENYypY HU3MEpeHHMs 3HaHUM U yMeHui oOywaromuxca. OOydaromuMcsi BBIAAIOTCS
TECTOBbIE 3a7aHus ¢ (GOPMYIUPOBKON BOIPOCOB U MPEATIOKEHHEM BbIOpaTh OJIMH MPAaBUIIbHBIN OTBET
U3 HECKOJIBKUX BAPUAHTOB OTBETOB.

No

OI_ICHO‘-IHLIC CpCACTBA KOII N HAUMCHOBAHHC

TurmnoBsie KOHTPOJIBHBIC 3aJdaHUSA U (I/IJ'II/I) HWHBIC MAaTCpUaJIbI,
HCOGXO,Z[I/IMBIC JJIL OLICHKH 3HaHHI>i, YMeHHﬁ, HAaBBbIKOB U (I/IJ'II/I) OIIbITa

HHJUKATOpa
KOMIICTCHIIU
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JESITENIbHOCTH, XapaKTepU3YIOLINX c(OpMHUPOBAHHOCTH
KOMIIETEHIIUI B NIPOLIECCE OCBOEHUS AUCLUIIIINHBI

1. Ecau uMIyabCc CUCTEMBI MaTEpUAIbHBIX TOYEK B OTCYTCTBHUU
BHEIIHUX CUJI OCTAEeTCs MOCTOSIHHBIM, TO LIEHTP MAacC 3TOM CHUCTEMBbI
MOJKET JIBUTATHCA ...

- PaBHOMEPHO U MpsSIMOTUHEHHO V

- C IOCTOSIHHBIM YCKOPEHUEM

- C IEPEMEHHBIM YCKOPEHUEM

- 110 OKPY’KHOCTH C [TOCTOSIHHOM CKOPOCTBIO

2. MoMeHT uHepuuM TOHKOro oOpyua maccoi M, pamuycom R
OTHOCUTEIIbHO  OCH, IpoXojsdllell  uepe3  LEeHTp  oOpyua
MEPHEeHIUKYIAPHO IUIOCKOCTH, B KOTOPOW JEXUT 00pyd, paBeH
I=mR?. Ecnu och BpalleHHs MepeHecTH TapaielbHO B TOUKY HA
o0pyde, To MOMEHT UHEpLIMU 00pyda

- YMEHBIINUTCA B 2 pasza

- yBenmuurcs B 1,5 paza

- HE U3MEHHUTCS

- yMeHbInTCA B 1,5 pasa

- yBenuuuTcs B 2 paza V

3. OTHOCHUTENBHOMN BEIUYNHOMN SABIIAETCS ...

- CKOpOCTb CBETa B BaKyyMe

- OapHOHHBIN 3aps

- JUIUTEIBHOCTH COOBITHSA V

- DIIEKTPUUYECKUH 3apsif

4. CpenHsisi KUHETUYECKask SHEPrusl MOJIEKYJIbl UEaIbHOIO T'a3a Ipu
temneparype T paBHa e=iKT/2.. 3aech 1=Ny+ Ngp+2Nk, TAC Niyy Ngp, Nk—
YHUCIO CTENeHeW CBOOOABI MOCTYNAaTEIbHOIO, BPALATEIbHOIO U
K0J1e0aTeabHOr0 JBY)KEHUI Mojekynsl. [Ipu ycioBuM, Y4TO MMEIOT
MECTO TOJIBKO IIOCTYNATelIbHOE M BpallaTelIbHOE [BH)KECHUE, [UIs
Bozopoaa (Hz2) gucio i paBHO

-7

-5V

-2

-8

5. B mpouecce HM30TEpPMHUYECKOTO COOOIIEHUS TeIja IMOCTOSIHHOM
Macce UAeanbHOro ra3a ero SHTPOIHUS ...

- HE MEHseTCs

- YMEHBIIAETCs

- yBenuuuBaercs V

6. MI3MeHeHne BHYTpEHHEN 3HEPruM Ira3a MpOU30LUIO0 TOJIBKO 3a CUET
paloThI CxKaTUA ra3a s ...

- U30TEPMHUYECKOM ITpoLiecce

- 1300apHOM Tporiecce

- U30XOPHOM IIpolLiecce

- anmabaruyeckoM mpoiecce V

7. Toueunslld 3apsin +q HaxXoOUTCd B ILEHTpe cdepudeckoit
noBepxHocTU. Eciu 3apsii cMeCTUTh U3 LIeHTpa cdephl, OCTABISASA €ro

BHYTPU HEC, TO IIOTOK BCKTOpPa HAIlPsSKCHHOCTU
QJICKTPOCTATUYCCKOTO IMOJIA YCPE3 MOBCPXHOCTDH C(bepLI. ..
YMCHBIIUTCA

He usMeHurcsa V

NJ-1.0IK-1
Ucnoub3yer
OCHOBHBIE 3aKOHBI
CCTCCTBCHHOHAYYHBIX
JUCHUIIJINH JJI51
pereHus
CTaHJAPTHLBIX 3a/1a4 B
COOTBETCTBUU C
HAIPaBJICHHOCTHIO
npodecCuoHAIbHOM
JIESITCIIbHOCTH
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YBEJIUYUTCS

8. Eciiv yBenmuuMTh B J1Ba pa3a HaNPSHKEHHOCTh 3JIEKTPUUECKOIO MOJIs
B IIPOBOJIHUKE, TO YZEJbHas TEIUIOBAs MOIIHOCTb TOKA ...

- YMEHBIINTCSA B JIBA Pa3a;

- HE U3MEHUTCH;

- YMEHbIINUTCA B 4 pasza

- yBenuuuTtcs B 4 pasa; V

- YBEJIMUUTCS B JBa pa3a;

9. Ilpu mnoMemeHUM JUAIEKTPUKA B  DJIEKTPUYECKOE II0JIE
HaIPsDKEHHOCTh  AJIEKTPUYECKOTO  MMOJII BHYTPH OECKOHEUHOTO
OJIHOPOJHOTO HM30TPOMHOIO JAMUAJNIEKTPUKA C JIUAIEKTPUYECKOU
MIPOHULIAEMOCTHIO € ...

- OCTAeTCs HEU3MEHHON

- OCTaeTCs paBHOM HYIIO

- YBEJIMUMBAETCS B € Pa3

- yMeHbIlaercs B € paz V

10. YMmeHblleHHE aMIUTUTYAbl KOJIEOaHUM B CUCTEME C 3aTyXaHHEM
XapakTepu3yeTcs BpeMeHeM perakcanuu. Eciu npu Hen3MeHHOM
OMHMYECKOM CONPOTHBIICHUU B KOJIEOATEIbHOM KOHTYpE YBEIUYHUTH B
2 pa3za UHIYKTUBHOCTH KaTyIIKH, TO BpEMS pelaKkcalyu. ..

- YMEHBIINTCA B 2 pasa

- yBenuuuTcs B 2 paza V

- yBEeIIM4UTCS B 4 paza

- YMEHBIIUTCS B 4 pa3a

1. Kakoe siBieHHE JIS)KUT B OCHOBE JIEUCTBUA caxapumerpa?

- UHTEPPEPEHITNS TIOJIPU30BAHHOTO CBETA,

- IBOMHOE JTy4YEeNpPETOMIICHHE;

- BpallleHHEe TUIOCKOCTH MoJispu3anuu; V

- U3MEHEHNE HHTEHCUBHOCTH CBETA.

2. VYcraHoBka nna mnoaydeHust koJsiell HprooToHa ocBemiaercs
MaJaI0IIM HOPMAJIbHO MOHOXPOMATHUYECKHUM CBETOM JUTMHOW BOJIHBI
0,6 wmxMm. Omnpeaenutre TOJNIIUHY CJIOS BO3AyXa, TaMm, TJ€ B
OTPaKCHHOM CBETE BHJIHO TIEPBOE CBETJIOE KOO0 HbhrOTOHA.

- 0,15 Mmxm;V

- 0,30 MxwM;

- 0,45 mxwMm;

- 0,75 Mxm.

3. Uemy paBHa pa3HOCTb BOJIH, MPUXOASAIIMX B JAHHYIO TOYKY OT
IBYX coceqHuX 30H Openens?

4. Ha  nmudpakumoHHY0O  pemieTky — MafgaeT  HOPMAalbHO
MoHOXxpoMmaTuueckuii cer (A=0,7 wMkwm). Omnpenenure mNEpPUOT
TU(PAaKIMOHHON  pemieTKd, ecld Ha JKpaHe BuaHo 11
TU(PPAKIIMOHHBIX MAKCUMYMOB.

- 3,5 mxm;V

- 7,0 MKM;

- 7,7 MKM;

- 0,14 MxMm.

NJ-1.0I1K-5.
VYyacTByeT B
AKCIEPUMEHTATbHBIX
HCCIIETOBAaHUSX
AMEKTPOOOOPYIOBAHUS
U CPEJCTB
aBTOMAaTHU3aI1H
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5. Ompenenure CKOpoCTh CBETa B BOJIE, €CIM yroia bproctepa mpu
OTPaXXEHUM CBETA OT NOBEPXHOCTHU BOJIbI OKA3aJICs PaBHBIM 53°.

- 3108 m/c;

- 2,8-10% m/c;

- 2,25-108 m/c;V

- 1,33-10% m/c.

6. Kak wu3MeHsieTcs HMHTEHCUBHOCTb €CTECTBEHHOI'O  CBETAa,
MIPOLIEAIIET0 Yepe3 OJIMH NoJsIpU3aTop?

- yMeHblIlaercs B 4 pasza;

- yMeHbIaercs B 2 paza;V

- YCUJIMBAETCA B 2 pasa;

- octaeTcs 0e3 U3MEHEHUH.

7. Ha nieHKy 0AMHaKOBOM TOJIIIMHBI (IOKa3aTenb npeioMieHus 1,4)
HOpMaJIbHO majaeT Oenblil cBeT. Ilpyu kakoil HauMeHbIIEH TONIIUHE
TJICHKU OTPaKCHHBIN OT Hee cBeT Oynet 3eneHbiM (A=0,56 Mxm)?
-2:107 M

-1.107 myV

-0,4-10° wm;

-0,5:10" m.

8. Ompenenure KUHETUYECKYIO JHEPTUI0 (POTOIIEKTPOHOB, €CIHU
pabora BeIxoma paBHa 4,8-107° Jlxk, a wactoTa majaromero cpera
1-10% ¢t h=6,6-10"* Tx-c.

- 1,8:10%° JIx;V

- 3,3:10°° JIxk;

- 4,8:10°%° JTx;

- 6,6-10%° k.

9. ®oton c sHepruer 100 k3B B pe3ynbrare KOMITOHOBCKOIO
paccestHus Ha 3JIEKTPOHE OTKIOHWICS Ha yroia 90°. Onpenenute
SHEPruio paccesHHOro ¢poroHa. OTBET OKPYIIIUTE 0 LIETBIX.

- 68 K3B;

- 84 x3B;V

- 92 Kk3B;

- 102 x3B.

10. INonHas nydeunmyckarenbHasi CHOCOOHOCTh aOCOMIOTHO YEPHOTO
Tena paBHa 3 Br/cm?. OnpenenuTe IIUMHY BOJHBI, COOTBETCTBYIONIYIO
MaKCHUMYMY UCITyCKaTeNIbHOM CIIOCOOHOCTH 3TOTO Tea.

- 6,1 MxMm;

- 3,4 Mmxm;V

- 1,91 mxwm;

- 0,8 MKM.

[To pesynpTaTam TecTa OOY4YaIONMIEMYCSl BBICTABISETCS OIEHKA «OTIUYHO», «XOPOIIOY,
«YIOBJIETBOPUTEILHO» UIIN «HEYIOBJIETBOPUTEIHLHOM.

Kputepun onenuBanus otBera (Tabi.) HOBOAATCA A0 CBeACHHUS oOydaromuxcs A0 Hadama
TecTUpoBaHus. Pe3ynbpTar TecTupoBaHUs 0OBSABISETCS 0OydarolmeMycs HEMOCPEACTBEHHO IMOCIe €ro
cllaum.

Kpurepun onenuBanus

xajina o
(% npaBHJIBHBIX OTBETOB)
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Mikaza N
Onenka 5 (OTIMYHO) 80-100
Onenka 4 (x0opo1ro) 70-79
Onenka 3 (yIOBICTBOPUTEIIHLHO) 50-69
Orenka 2 (HEyIOBIETBOPHUTEIIBHO) menee 50

TecroBble 3anaHusi, HCHOJB3YIOIIMECS JJS OLEHKM KauyecTBa JUCUUIUIMHBI C IOMOILBIO
nH(popMalMOHHBIX TexHonorui, mnpuseneHsl B PIIJ: «10. MHpopmanroHHBIE TEXHOJIOTHH,
UCIOJb3yeMble IPU OCYILECTBIEHUH 00pa30BaTeIbHOrO Ipolecca IO JUCHUIUIMHE, BKIHOYast
nepevYeHb MPOTPaMMHOTO oOecTieueH sl 1 MH(POPMAIMOHHBIX CIIPaBOYHBIX cucteM» - MyTestX10.2.

4.2. Hpoue)lypbl U OICHOYHBIC CPpEACTBA AJIfl IPOBECACHUS l'[pOMe)KyTO‘IHOﬁ arrecranmumn

4.2.1. 3auer

3auer sBigeTcss (OpMON  OIEHKHM KadecTBa OCBOCHHSI OOYYarOIIUMCS  OCHOBHOM
npodeccHoHaTbHONW 00pa30BaTeNFHON TPOTPaMMBI IO pasfesiaM JUCHHILTHHEL. [lo pe3ynbpraTtam
3ageTa OOYyYarolmeMyCsl BBICTABIISIETCSI OICHKA «3aYTEHO» WM «HE 3a4T€HO»; OICHKA «OTIUYIHOY,
«XOPOII0», «YAOBICTBOPUTEIBEHO», «HEYIOBICTBOPUTEIEHO» B cCllydae TU(QepeHIIPOBAHHOTO
3ayera.

3ayer MPOBOAWUTCS IO OKOHYAHWM YTEHUS JIEKIUH W BBIIOJHEHHS J1a00paTOpHBIX
(TpaKTHYECKUX) 3aHATHHA. 3a4eT NMPUHUMAETCS IPENoJaBaTeNIMU, TPOBOAMBIIUMHE JabOpaTOPHEIE
(TpaKTHYECKUE) 3aHATHS, WM YHTAIONIMMU JICKIIMH TI0 JAaHHOHM AMcHUIUIMHE. B ciydae oTCyTcTBHS
BEJYIIETO TMPEToAaBaTeNs 3aueT NPUHUMAETCS TpernojaBaTelieM, Ha3HAaYCHHBIM pacCIOpsHKEHHEM
3aBemyroniero kadenpoit. C paspenieHus 3aBeIyromero kageapoi Ha 3a4eTe MOXKeT IPUCYTCTBOBATh
npernoaBaTelb Kadeapbl, MPUBICYCHHBIN ISl TIOMOIIH B TPHEME 3a4eTa.

[IpucyrcTBUe Ha 3adere MpenoaaBaresied ¢ Jpyrux kKademp ©Oe3 COOTBETCTBYIOIIETO
pacropspKeHHs PEKTOpa, IPOPEKTOpa Mo yueOHoM padoTe Wim JiekaHa GaKkyJIbTeTa He TOTYCKACeTCs.

®dopma(pl) NpPOBENEHUS 3a4eTa (YCMmHbIL Onpoc no Oulemam, nUCbMeHHas paboma,
mecmupoganue u Op.) ONPeNeNsIoTes Kadeapoil U TOBOAATCS 10 CBEACHUS 00yJarolIuXcs B Havale
ceMmecTpa.

Jlnst IpoBeJICHUsT 3a4eTa BEAYIIUHN IMPEroiaBaTellb HaKaHyHE IMOJIy4aeT B JCKaHATe 3a4eTHO-
AK3aMEHAIIMOHHYIO BEJIOMOCTh, KOTOpasi BO3BpAIAETCS B JICKAHAT MOCIE OKOHYAHUS MEPOIPUSTHS B
JICHb TIPOBE/ICHUS 3a4eTa UM YTPOM CIICIYIOIIETO JIHS.

OOyuaroriuecs pH SIBKE Ha 3a4eT 00s3aHbl UMETh MPHU ceOe 3aUETHYIO KHIDKKY, KOTOPYIO OHH
MPEIBSBISIOT MPETOIABATEIIO.

Bo Bpems 3auera 00y4aromuecsi MOTYT IOJIb30BaThCs C Pa3pPEIICHUs BEAYLIETO MPENoIaBaTest
CIPAaBOYHOW U HOPMATHBHOM JIUTEPATYpPOl, APYrUMH MOCOOUSIMHU M TEXHUYCCKUMU CPEICTBAMH.

Bpemst moArotoBkH oTBETa B YCTHOM (popMe MpH claue 3a4eTa JOJKHO COCTABIATH HE MEHEe
20 MuHYT (TI0 >KeJTaHUI0 00YyJaroIIerocsi OTBET MOXET ObITh T0CpOYHBIM). Bpems otBerta - He 6osee 10
MUHYT.

[IpenogaBaTento MpeIoCcTaBIseTCs MPaBO 33aBaTh 00YJYAIOIIUMCS JOTOJHUTEIBHBIE BOMPOCHI
B paMKax MpOrpamMMbl JUCIUILIHHBI.

KauecTBeHHass oOIleHKa «3a4T€HO», BHECEHHass B 3a4eTHYI0 KHI)KKY M 3a4eTHO-
9K3aMEHAIMOHHYIO BEIOMOCTD, SIBIISIETCS pE3yAbTATOM YCIIEITHOTO YCBOSHUS Y4eOHOTO MaTepuana.

Pesynprar 3auera B 3aYETHYI0 KHU)KKY BBICTAaBISE€TCS B JIeHb TPOBEACHHUS 3adyeTa B
MPUCYTCTBUU caMmoro oOydaromierocs. [IpemogaBaTenu HeCyT HMEpCOHANBHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHUs 3amuceldl O pe3yiabTarax MPOMEKYTOYHOW aTTeCTallud B
3a4€THO-9K3aMEHAIIMOHHYIO BEJOMOCTh U B 3aYE€THBIC KHIKKH.
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Ecnmu oOyuatomuiicss siBUICA Ha 3a4eT U OTKa3ajcs OT MPOXOKJCHUS aTTECTAllMU B CBS3H C
HENOArOTOBJIEHHOCTBIO, TO B 3a4€THO-3K3aMEHAIIMOHHYIO BEJOMOCTb €MY BBICTABIIIETCS OLICHKA «HE
3aYTEHO.

HesiBka Ha 3aueT oTMedaeTcs B 3a4€THO-3K3aMEHAILIMOHHOM BEIOMOCTH CIIOBAMU «HE SIBUJICS.

HapymeHHe JUCHUIIJINHBI, CIIKMCBIBAHHUEC, HCIIOJIb30BAaHUC 06y‘-IaIOH_II/IMI/ICSI HCPA3pCUICHHBIX
MEYaTHbIX W PYKONMCHBIX MAaTCPUAIIOB, MOOMIBHBIX TCJIe(i)OHOB, KOMMYHUKATOPOB, IMJAHIICTHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JPYTUX BUAOB JUYHON KOMMYHUKAIIMOHHOW U KOMIIBIOTEPHON TEXHUKHU
BO BpeMs 3aueTa 3amperieHo. B ciydae HapymieHHs 3TOro TpeOoBaHMs TNpenojaBareib 00s3aH
yIaIUTh 00YYaromerocs U3 ayIuTOPUH U IPOCTaBUTh €My B BEZJOMOCTH OIICHKY «HE 3a4TECHO».

OOyyaromuMcs, HE CIABUIMM 3aueT B YCTAHOBJICHHBIE CPOKU IO YBAaXXUTEJIbHON NpPUYMHE,
WH/IMBHUYAIbHBIE CPOKU TIPOBEICHUS 3aUeTa ONPENEIIOTCS JEKAaHOM (haKyiIbTeTa.

OOyuaromuecsi, HMMEIOIMIME aKaJeMHYECKYI0 3aJ0JDKEHHOCTh, CHIAlOT 3a4eT B  CPOKH,
omnpenensieMble YHuBepcuterom. HMudbopmarms o JHMKBUJAIMU 3aJ0/DKEHHOCTH OTMEYAaeTCsl B
9K3aMEHAIIMOHHOM JIUCTE.

JlomyckaeTcsi ¢ pa3pellieHus JeKaHaTta U JOCPOYHasl claya 3ayeTa C 3alliChi0 Pe3y/IbTaToOB B
9K3aMEHAlMOHHBIN JIUCT.

I/IHBaJ'II/II[BI H Jyia ¢ OrpaHMYCHHBIMH BO3MOXXHOCTAMU 3J0POBbA MOTYT CIaBaTh 3a4YCThbl B
CPOKH, YCTAaHOBJICHHBIC HHIAWBUIAYAJIbHBIM y‘IG6HBIM IIJIAHOM. I/IHBaJ'II/IJII)I " Jna ¢ OrpaHM4YCHHBIMHA
BO3MOXHOCTAMU 3J0POBbA, UMCIOIIUEC HAPYIICHUA OIOPHO-ABUIaTCIBHOI'O aliapara, AOITYCKAaroTCA
Ha aTTCCTAllMOHHBIC UCIIBITAHUA B COITPOBOXACHNNU ACCUCTCHTOB-COIMPOBOXKIAIOIIUX.

[Ipouenypa mnpoBeneHHS MPOMEXKYTOUHOM aTTecTaluu s OCOObIX CIIy4aeB H3JI0KEHA B
«[TonoxxeHnu o TeKyleM KOHTPOJIE YCIIEBAEMOCTH M MPOMEXKYTOUHOM aTTecTaluy 00yJaromuxcs Mo
OIIOIl OakanaBpuara, crneuuanurera u Marucrparyppel» OI'BOY BO IOxHO-Ypansckuii ['AY
(IOYpI'AY-11-02-66/02-16 ot 26.10.2016 T.).

Ne Ol1leHOYHBIE CPEJICTBA Konx u HaumeHoBanue

TumoBble KOHTpOJIBHBIC 3aJaHusg MW (WJIM) WHBIE MaTepHalIbl, HWHIUKATOpa
HEOOXOUMBIE JJIs OIEHKH 3HAaHWM, YMEHUH, HABBIKOB U (MJIN) OTIBITA KOMIETCHITUU
JIESITECILHOCTH, XapaKTepU3yIOIIHNX c(hOpMUPOBAHHOCTH
KOMIETEHITUH B TPOIIECCE OCBOSHUS JUCITUTIITUHBI

1. 1. DnexkrpomarnutHas UHAYKIMA. 3akoH Dapazaes u npaBuiio JleHia. N-1.0IIK-1
Mexann3m Bo3HUKHOBeHUA DJ|C MHAYKIIUY. Ucnonb3yer
29. Tenepatopel rapmonumveckoir JIJIC wum TpaHchopmMaTopsl. OCHOBHBIE 3aKOHBI
NHIyKTUBHOCTH MPOBOAHUKOB. DHEPIHsl MAarHUTHOTO TTOJIS. €CTECTBEHHOHAYYHBIX
2. llepeMeHHbIil sneKkTpuyeckuil Tok. Llenmn mnepeMeHHOro ToKa. IOUCLUIIINH JUIA
3akon Oma juis 1ened nepeMeHHoro Toka. IloimHoe compoTuBieHne peuieHus

NEpEMECHHOMY TOKY. BCKTOpHaSI JuarpamMmma. Pe3onanc B memsax
IIEPEMECHHOT'O TOKA.

CTaHAApPTHBIX 3aJla4 B
COOTBCTCTBHHU C

3. DnektpomaruutHoe mnose. O6oOmenue 3akona Papanes. 3aKOH |  HANPaBICHHOCTHIO
MOJHOTO TOKa. TOK cMemeHus. OJIEKTPOMAarHUTHbIE BOJHBL. | TPO(ecCHOHATHHOM
VYpaBHenust MakcBemna. Cuctema ypaBHeHHid MakcBemia B JESITEIbHOCTH
muddepeHnrnanbHoil U uUHTerpanbHOl  (opmax. Bektop VYmoa- NJ-1.0I1K-5
[ToiinTHHra. JlaBneHue csera. VYuyacTByeT B

4. Tapmonmnueckuil ocuumisaTop. CBOOOTHBIE SIEKTPOMArHUTHBIE | AKCIEPUMEHTAIbHBIX
KonebaHus. 3aTyxarole u BIHYXICHHbIE KoeOanus. PesonaHc. MCCIIETOBaHUSIX

5. Tenepamus, mnepemada u NpUEM DIEKTPOMATHUTHBIX BOJH. | 3JEKTPOOOOPYAOBAHUS
OTKpBITBIIT ~ KOJNEOATENbHBI  KOHTYD. [Mpuammun ~ paGoThI U CPEJCTB
paguomniepenaTyuka M paadonpuéMHuKa.  Mopgymsuus U aBTOMAaTH3AIUH
JNETeKTUPOBAaHUE DJIEKTPOMArHUTHBIX BOJH. Pamuonokanus u

TEJEBHUJICHUE.

6. IlIkana >7eKTPOMAarHUTHBIX BOJH. Pa3mu4HbIe AMANa3oHbl 9acTOT

JJNIEKTPOMArHUTHBIX BOJH, WX XapaKTepHbIE OCOOCHHOCTH U

TCXHUYCCKUC CPCIACTBA HMX IMMOJYUCHUS. Hcnons3oBanue BUIUMBIX,
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yIAbTPApHUOJETOBBIX W JPYrUX H3Iy4YeHHH B PACTCHUEBOJACTBE U
KUBOTHOBOJICTBE.

7. DneMeHTbl reoMEeTpU4ecKOd ONTHKU. OCHOBBI T'€OMETPUUYECKOM
ontuku. Popmynsl Dpenens. IlpuHimn oOpaTUMOCTH CBETOBBIX
nydeit. [Ipubopsl TeOMETPUYECKON OTITHKHU.

8.®oromeTpusi.

9. DnemenTs! BoTHOBOM ontuku. [Ipunnum [ rolirenca.

10. HuTtepdepenmus cBera. KorepeHTHOCTh W ONTHYSCKUN XOJT
ayded. YcioBHS MakCUMymMa M MuUHUMyMa. HWHTephepoMeTpsl.
DeMEeHTHI TOJIOTpaduH.

11. Judpaxums CBETA. ITpuHnmn I'roitrenca-®penens.
JudpakuronHas pemérka. Crnekrporpadus. Hudpaxmus
PEHTI€HOBCKHX JIy4eil.

12. B3aumoseiicTBue n3iydeHus ¢ BemecTBoM. [lonspusanus ceera
IIPU OTPAKEHUU U NPETOMIICHUH.

13. JIBoiiHOe myuemnpenomieHre. ONTHYECKU aKTUBHBIE BEIECTBA.
Caxapumerpsl. MckyccTBeHHass aHU30TPONHS U €€ UCIOJIb30BaHUE.
HopmanpHas u aHoManbHasi JUCTIEPCHS.

14. TemnoBoe wusiydyeHue. AOCOMIOTHO UYEPHOE TeNo. 3aKOHBI
Kupxroga, Credana-bonpiimana u Buna. ®opmyna I[lnanxa.
OnTtnueckas MUpoMeTpHs.

15. ®orordpdexr. BHemHui, BHYTPEHHHUH W  BEHTUJIHHBIN
dhoTorddexr. VYpaBHeHue DOWHINTEHHA. [Ipumenenne
dbotornementoB. Dddexkr Komnrona. JlroMuHecieHTHOE U3ITydeHHE.
buontromuneceHnys.

16. ®oTobuonoruveckue nporecchl. Potocunres. TepmMoauHaMuKa 1
MexaHu3M ¢oTocuHTe3a. brosHepreruka.

17. DneMeHTbl KBAaHTOBOW MeXaHUKHU. KopmycKyJspHO-BOJIHOBOH
JyaJn3M. Hudpakumst AJIEKTPOHOB. CooTHolIeHHs
HeonpenenéHHocreil. Ypasuenue [peaunrepa.

46. AtoM BoJOpOJa. DHEpreTUYeckre ypoBHM artoma. IloTeHiman
Bo30yxJeHust M uoHu3zauuu. Iloctymarel bopa. W3znyuenue u
MOTJIOIIEHUE SHEPrHU. Bo1opo10110100HbIE HOHBI.

18. CTpykTypa CHOXHBIX aTOMOB. JHEPreTUYECKHE YPOBHH B
cinoxHblXx aromax. IIpuanmn Ilaymu. Onruyeckue CcnexkTpsl H
CIEKTPbl PEHTT€HOBCKOTO u3iydeHus. llepmonuueckas cucrema
anemenToB [.1.Menaeneena.

19. ®usuka Moaekyn. DHepreTuyeckue ypoBHH Mojekysl. OOMeHHoe
B3auMoJielicTBHE. MoulekyasipHble cHekTpbl. IlpuHium paGoTsl
KBaHTOBBIX F€HEPATOPOB. DJIEKTPOHHBIN IApaMarHUTHBIM PE30HAHC.
20. Ilomumepsr u xuakue Kpucramibl. OCHOBHBIE — BUABI
KOJUIEKTUBU3AMU MoJieKya. CTpoeHHe MOJMMEpPOB U UX (PU3NYECKUe
cBoiicTBa. THIBI JKMIKMX KpUCTAUIOB. Jlucrulem Ha KUAKUX
KpHUCTaJljIax.

21.5IBneHne pangnoOaKkTUBHOCTH. BuIbl paguOaKTHMBHOIO pacnaja.
3aKoH pajnoaKkTUBHOro pacnana. CraOWibHBIE M PaJUMOAKTUBHBIE
n3oTonbl. CoBpeMEHHbIE METOJbl PAJMOXUMUU U PaTUOOHOJIOTHH.
[Tpo6nembl paaro’KOIOTHH.

22. CoctaB aTOMHOTO s1pa. M3oTonel. MexaHMuecknii 1 MarHUTHBII
MOMEHTBI siiep. SepHblE CHUIIBl M JHEPrUs CBA3U siapa. SnepHsliit
MarHUTHBIN PE30HAHC U €T0 UCIOJIb30BAHNUE.

23. Snepuele peaxkumu. MexaHusm snepHbeIX peakiuil. Ilennas
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peakuus geneHus sagep.  VMcnosib3oBaHME  AaTOMHOM — SHEPIUM.
[Ipobnema ympaBnseMoit TepMosiiepHoi peakuuu. JHeprus ComHIa
U 3BE3.. SlnepHas SKOJIOrusl.

24. DnemeHtapHble uacTuibl. Kiaccupukamus 3JeMEHTapHBIX
yacTull. B3aumonpeBpaiiaeMocTb 3J€MEHTapHbIX 4YacTUl. MeTobl
yCKOpeHUsl yacTull. AHTHYAacTHULIBI U aHTUBellecTBO. BelecTBo B
9KCTPEMAJIbHBIX YCIOBHSIX.

25. CoBpemeHHas (u3uKa W arpowmHxeHepus. BemiectBo u mole.
OOBeKThl U IpOIECChl. DBOJIOLMOHHBIE MTPOLECCH MpeoOpa3oBaHus
Marepuu. BemiecTBeHHbIE, dHEPreTUYECKHE, IEKTPOMAarHuTHbIE U
nHbOpMalMOHHbIE  TpeoOpa3oBaHuss  OMOOOBEKTOB.  PasButne
arpousuku, OMOMEXaHUKH, O6nou3uKw, OMO’HEPTeTHKH,
O6nonH(OPMATUKH, OMOTEXHOJIOTHH U arPOMHKEHEPHUH.

[lkana 1 KpUTEpUH OLIEHUBAHUS OTBETA 00YYaIOIIerocsi NPeJCTaBJIECHbI B TA0IHIIE.

IIkana Kpurtepun onennBanus
O1eHKa «3auTeHO» 3HAHME  IPOrPaMMHOIO  MaTepuanga, YCBOEHHE  OCHOBHOM H
JOTIOJIHATEIBHON  JIMTEPATypbl,  PEKOMEHJOBAHHOW  IpPOrpamMMoi

JUCHMIUIMHBI, TPAaBWILHOE pEIIeHHe MHXKEHEPHOM 3amauu (JomycKaercs
HaJIW4yMe MaJlO3HAYUTEIbHBIX OINMOOK WM HEAOCTaTOYHO IIOJHOE
PacKpbITUE COJIEpPKaHNE BOMPOCA WIIM NOTPEIIHOCTh HENPUHIIUITUATIBEHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OneHka «He 3a4TeHO» | mpoOenbl B 3HAHWSAX ~ OCHOBHOTO  IMPOTPaMMHOTO  MaTepHala,
MPUHIMIHATIbHBIE OIIMOKHU IPU OTBETE HA BONIPOCHI.

4.2.2. DK3aMeH

Dk3aMeH sBisieTcs  (OpMOIM  OIEHKM KadecTBa OCBOCHUs OOydYalOImMMCS OCHOBHOM
npodecCHoOHANBHOW 00pa30BaTEILHOM NPOrpaMMBbl IO pasjaenamM JUCHUIUIMHBL. [lo pesynbraram
9K3aMeHa 00Y4JaroleMyCsl BBICTABIISETCS OLIEHKA «OTIIMYHOY, «XOPOLIOY», «yIOBICTBOPUTEIHHOY HIIN
«HEYIOBJIETBOPUTEIHHOY.

DK3aMeH MO AUCLUUIUIMHE TMPOBOJUTCS B COOTBETCTBUU C PACHUCAHHUEM IPOMEKYTOUHON
aTTecTallii, B KOTOPOM YKa3bIBae€TCA BpEMs €ro MpPOBEACHUS, HOMEP ayAUTOPHH, MECTO MPOBEICHHS
KOHCYJIbTAllMK. Y TBEPKACHHOE paclycaHue pa3MellaeTcs Ha HHPOPMAIMOHHBIX CTEH/AX, a TAaKXKe Ha
ohUIIHATILHOM CaiiTe YHUBEPCUTETA.

YpoBenb TpeOOBaHUN Ui MPOMEXKYTOYHOM aTTecTalu OO0Yy4YaloUIMXCsl YCTaHaBIMBACTCS
paboyeil mporpaMMoil IUCIUTUIMHBI U JOBOJAUTCS IO CBEICHUS 00YJarOIIUXCs B Hayalle CeMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuio, Jekropamu. C paspenieHus 3aBeayromero kadeapoi
Ha JK3aMEHE MOXKET MPHUCYTCTBOBATH IMperojaBareib Kadeapbl, MPUBICYCHHBIA A TMOMOIIU B
mpueMe »SK3aMeHa. B cilyyae OTCyTCTBHUS BEAYIIETO MpEnojaBaTesis dK3aMEeH MPHUHUMAETCS
MpernojaBaTesieM, Ha3HAYeHHBIM pacopshKEHHEM 3aBeAyIoero Kadeapoil.

[IpucyrcTBHE Ha 5K3aMeHEe IpernojaBareneil ¢ Apyrux kadeap 0€3 COOTBETCTBYIOLIETO
pacmopshKeHHs peKTopa, IPOPEeKTopa 1o yueOHo# paboTe miu AekaHa GakyiabTeTa He JOMYCKaeTCs.

OOyuaromuecs: MpH SIBKE Ha SK3aMeH O0sS3aHbI UMETh MpHU cede 3aUeTHYI0 KHUXKKY, KOTOPYIO
OHU IPEIBABIISIOT SK3aMEHATOPY.

Jlnst mpoBeieHHsl SK3aMeHa BEAYLUNA MpernoJaBaTesib HaKaHYHE MOJIy4aeT B JIEKAaHATE 3a4ETHO -
9K3aMEHAllMOHHYIO BEIOMOCTh, KOTOPAasi BO3BpAIIAETCS B JEKAHAT MOCIE OKOHYAHUS MEPOIPUATHUS B
JI€Hb MTPOBEACHUS IK3aMEHA WK YTPOM CIEAYIOLIErO JIHS.

DK3aMeHbl TPOBOJATCS MO OWiIeTaM B YCTHOM WM MHCHMEHHOM BHE, JHOO B BHJE
TECTHPOBaHUsS. JDK3aMEHAIMOHHBIC OMIIETHI COCTABISIOTCS IO YCTAaHOBJICHHON (hOpMe B COOTBETCTBHUH
C YTBEpXKIEHHBIMH Kadenpoil SK3aMEHAIIMOHHBIMH BOIMPOCAMH U YTBEPXKIAIOTCS 3aBEIYHOIIHM

36




kadenpoii exeromano. B Ounere copepkutcs HEe 0ojiee TPEX BOMPOCOB, 2 TEOPETHUECKUX BOMPOCA H
3ajaya.

DK3aMeHaTOpy MPEAOCTABISETCS MPABO 337aBaTh BOIPOCHI CBEPX OMIIETa, a TAKKE MOMHUMO
TEOPETUYECKHX BOIPOCOB JaBaTh JUIA PELICHHs 3a/a4d M TMPHUMEPHI, HE BBIXOJALINE 33 PaMKH
MPOIIGHHOTO MaTepHaa 1Mo U3y4aeMoi TUCIUIUINHE.

3HaHUs, YMEHHSI M HaBBIKA OOYYAIOMIMXCS OTPENENSIOTCS OICHKAMU «OTIMYHO», «XOPOIIOY,
«yIIOBJIETBOPUTEIILHOY», «HEYIOBIETBOPUTEIBHO» M BBICTABIIOTCS B 3aU€THO-IK3aMEHAIIMOHHYIO
BEJIOMOCTD M B 3aUETHYIO KHIDKKY 00Y4JalOIIerocs B JICHb SK3aMeHa.

[Tpu mpoBeeHUH YCTHOTO 3K3aMEHa B ayJIUTOPUH HE JOJDKHO HAXOAUThCS Oojiee (yKa3bIBaeTCs
KOJIMYECTBO OOYUYAIOIIMXCSI) HA OJJHOTO TPEIoaaBaTes.

[Ipy mnpoBeneHMHM YCTHOTO »JK3aMEHa CTYAEHT BBIOMpAeT OSK3aMECHALMOHHBIA OWIIET B
CIIy4aifHOM TIOPsIZIKE, 3aTeM Ha3bIBaeT (haMUIINIO, UMSI, OTYECTBO M HOMEP SK3aMEHAIIMOHHOTO OHJIeTa.

Bo Bpems »sk3ameHa oOydarommecs MOTYT TOJIb30BAaThCS C pas3pelieHus JK3aMeHaTopa
MpOrpaMMoOi JMCUMIUIMHBIL, CIHPABOYHONM M HOPMATHUBHOM JIUTEpaTypoMl, APYrMMH NOCOOUAMH U
TEXHUYECKUMH CPEICTBAMHU.

Bpemst moaroToBku OTBETa MpHW CAade dK3aMeHa B YCTHOW (OpMe JOJDKHO COCTAaBIIATH HE
MeHee 40 MUHYT (110 JKeJTaHWI0 00Yy4Jarollerocsi OTBET MOXKET ObITh AJOCPOUYHBIM). Bpems oTBera — He
6omee 15 MUHYT.

OOyuarommiicsi, NCTIBITHIBAIONINH 3aTPYJHEHHUS TIPU MTOJATOTOBKE K OTBETY MO BHIOPAaHHOMY MM
Onyery, uMeeT TMpaBo Ha BHIOOP BTOPOTO OWIIETa C COOTBETCTBYIOIIMM IIPOUICHUEM BPEMEHH Ha
noAroToBKy. [Ipy okOHUATETFHOM OIEHMBAHWW OTBETA OIIEHKA CHIDKAeTCs Ha OAWH Oami. Breigaua
TpeThero OmseTa He pa3penraercs.

Ecmu oOywarommiicst sSBUJICS Ha DK3aME€H, M, B3SB OWJIET, OTKa3aJiCs OT MPOXOXKICHUS
aTTeCTallUd B CBSI3M C HENOJATOTOBJIEHHOCTbIO, TO B BEIOMOCTH €My BBICTABISETCA OLEHKA
«HEYJOBJIETBOPUTEIBHO.

Hapymenue AMCHUIUIMHBI, CIHCBIBAHUE, HCIOJIb30BAaHHE OOYYAIOUIUMUCS HEpa3pelleHHbIX
NEYaTHBIX M PYKONHCHBIX MaTepHalOB, MOOWJIBHBIX Tele(OHOB, KOMMYHUKATOPOB, IJIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JAPYIMX BHUIOB JINYHON KOMMYHUKAIIMOHHOW M KOMITBIOTEPHOW TEXHUKHU
BO BpeMs AaTTECTallMOHHBIX MCIBITAaHUN 3ampenieHo. B cinydae HapymeHus 3Toro TpeOOBaHUS
IpernojaBatelib 00s3aH YIAIUTh OOY4YarOLIerocss M3 ayIUTOPHUM MU IMPOCTABUTH €MY B BEJOMOCTH
OLIEHKY «HEYJIOBJIETBOPUTEIILHOY.

BbicTaBneHue OLEHOK, TOJIyYEHHbIX IpU IOJBEAECHUH pE3ylbTaTOB IPOMEXKYTOUHOM
aTTeCTallud, B 3aU€THO-3K3aMEHALMOHHYIO BEJOMOCTb M 3auUeTHYK KHIDKKY IPOBOAMUTCS B
IIPUCYTCTBUM caMoro oOyuwatomierocs. llpenojgaBarenn HeCyT NEPCOHAIBHYIO OTBETCTBEHHOCTh 3a
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHUS 3allUCell O pe3yibTaTax MPOMEKYTOUYHOW aTTecTallH B
3a4eTHO-3K3aMEHALMOHHYIO BE€IOMOCTb U B 3aYETHBIE KHUKKH.

HesBka Ha »K3aMeH OTMEYaeTcsi B 3a4ETHO-3K3aMEHAI[MOHHOM BEJOMOCTH CJIOBAMM «HE
SIBUJICSI.

Jns  oOydaromuxcsi, KOTOpble HE CMOIVIM CAaTh SK3aMEH B YCTAHOBJIEHHBIE CpPOKH,
VYHHMBEpCUTET yCTaHABIUBACT MEPHUOJ JUKBUAALMK 3a/10JDKEHHOCTU. B 3TOT mepuoa npenojaBaten,
IIPUHUMABIIKE 5K3aMEH, JOJDKHBl YCTAHOBUTh HE MEHee 2-X JHel, korja oHu OyIyT NPUHUMATh
3aJ0JpKeHHOCTH. MHpopManus O JIMKBUJALMM 33J0JDKEHHOCTH OTMEYAaeTCs B SK3aMEHAIMOHHOM
JHCTE.

OOyuaromuMcs, MOKa3aBIIUM OTJIMYHbIE W XOPOILIME 3HAHHUSA B TEUEHHE CeMecTpa B XOJe
MIOCTOSTHHOTO TEKYIEro KOHTPOJI YCIIEBA€MOCTH, MOXET OBITh IMPOCTaBJIeHa 3K3aMEHAlMOHHAs
OLIEHKa JIOCPOYHO, T.€. 0e3 caun sk3ameHa. OleHKa BBICTABIISAETCS B SK3aMEHAIMOHHBIN JIUCT WM B
3a4eTHO-3K3aMEHAIIOHHYIO BEIOMOCTb.

WHBanuasl ¥ JuIa ¢ OrpaHUYeHHBIMU BO3MOXKHOCTSMH 3/I0POBbSl MOTYT CJlaBaTh SK3aMEHBI B
ME)XCECCHOHHBIN MEPHOJ] B CPOKH, YCTAHOBJICHHbIE MHANBUYaIbHBIM YU4eOHBIM I1aHOM. VIHBaNub1 1
JMIA C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbsI, UMEIOIIE HAPYLICHUS OTOPHO-IBUTATEIHHOTO
ammapara, JIOIyCKaloTCs Ha aTTECTAllMOHHBbIE HWCHBITAaHUS B COIPOBOXIEHHUH ACCHCTEHTOB-
COIIPOBOKJAIOIIUX.
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[Iponienypa mpoBeneHHS MPOMEKYTOUHOM aTTeCTallMU A OCOOBIX CIIydacB H3JI0KEHA B

«[Tomo>xeHnu 0 TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOUHOM aTTeCTallUuy OOYJaIOLINXCS 110
OIIOIl ©6akamaBpmara, crenuanurera u marucrpatyps» OI'BOY BO [OxHo-Ypansckuit ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 T.).

Ne OueHouHBIE CPEACTBA Kon u HaumeHoBaHMe
1 TunoBble KOHTPOJIbHBIE 3a/1aHUS U (UJIM) UHBIE MaTepUabl, WHJMKATOpa
HEOO0XOAMMBIE JJIs1 OLIEHKU 3HAHWH, YMEHUH, HABBIKOB U (MJIM) OTIBITA KOMIIETEHIIUH
NEeSITEIbHOCTH, XapaKTEpPU3YIOIUX CPOPMUPOBAHHOCTD
KOMIIETEHIIUH B NPOIIECCE OCBOEHUS AUCLUIIIIUHBI

1 2 cemecTp NJ-1.0I1K-1
1. Pomp ¢u3MKH B pa3sBUTHM TEXHUKH M arpoNPOMBIILICHHOTO Hcnonb3yet
IIPOU3BOJICTBA. OCHOBHBIE 3aKOHBI
2. Kunematnmka MarepuaqbHOW TOYKM. KoOOpAMHATHBIM METOJ | €CTeCTBEHHOHAYYHBIX
onucaHus JABMKeHUH. KuHemarnueckoe ypaBHEHUE [BUKEHHUS U JUCLUIUIAH 1151
onpeesieMble 10 HeMY KHHEMaTHUECKHUE XapaKTePUCTHKHU. pelieHus

3. BekropHblii  crmoco0  omucaHMs — JBWXKEHMHA.  BekTopsl
MEePEMENIEHUs, CKOPOCTH, YCKOpPEHHS. YTJOBBIE XapaKTEPUCTHKU
JBIKEHUSI TI0 OKPYKHOCTH.

4. DneMeHThl peNsITUBUCTCKON MexaHMKH. [locTynaTel cnenuanbHON
Teopun oTHOocuTeabHOCTH. [IpeoOpazoBanust Jlopenma. CroxeHue
ckopocteil. OTHOCHTENBHOCTh JUIMHBI OTPE3KOB M JJIUTEIBHOCTH
BPEMEHHBIX HHTEPBAJIOB.

5. JlnHaMuKa MaTepuaIbHOW TOYKH W MOCTYNATEIbHOTO JBHKECHUS
TBEpAOro Tena. I[IpuHIUMII OTHOCHUTENBHOCTH. 3akoHbl HprOTOHA.
Bunnr cu.

6. /lnHamuka BpamaTeabHOTO ABWKEHUS. MOMEHT cuibl. MOMEHT
VHEpUUHU. 3aKOHBI COXPAaHEHUS UMITYJIbCa 1 MOMEHTA UMITYJIbCa.

7. VHepumanbHble WM HEWHEPIMAJIbHBIE CUCTEMbl OTcuéra. CHiibl
VHEPLUHU IIPU PA3JIMYHbIX BUIAX JIBUKCHUS.

8. Pabora, moutHOCTh U 3Heprus. Mexanuueckas paboTa U MOIITHOCTb
IpY NOCTYNATEIIbHOM U BpallaTesbHOM JBMKeHUsAX. KuHeTtnueckas
SHEPTUsl U TEOpEMA O KUHETUYECKON SHEPTUU.

9. KoHcepBaTtuBHBIE CHJIBI M TNOTEHUUalIbHas sHeprus. [Ipumepsl
MOTEHUUAJIbHBIX MOJIEH. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

10. Mexanuueckue  kosiebanus.Kunematnka  rapMOHHUYECKUX
kosnebanuii. Cinoxenue koaebanuid. AKyCTUYECKUE PE30HATOPHI.

11. Junamuka rapMoHuyeckux konebanuii. [luddepenunanpHoe
ypaBHEHUE KoJieOaHUU. 3aTyxawllue W BbIHYXJCHHbIE KOjeOaHUs.
Mexannueckuii pe3oHaHc. MasTHUKH.

12. Mexannueckue BOJHbBL. BosiHOBoe ypaBHeHue. Buapl BOJIH.
WNnrtepdepennus, audpakuums u jaudcriepcuss BOJH. BomHbel u
uHpopMalus.

13. OcHOBHbBIE TOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKOW TEOPHH.
Wneanphsiii ra3. OcHosHoe ypaBHenne MKT u ypaBHeHue coctosiHus
UJIeanbHOTO Ta3a.

14. ArperatHble cOoCTOsSIHUA U (ha30BbIe Mepexojibl. PeanbHble ra3bl.
Cxumxenne razoB. OcoOEHHOCTH >KUAKOTO cocrosiHus. CTpoeHue
kpuctaioB. JledekTsl KpucTamindeckoro crpoeHus. IIpoyHocts u
MJIACTUYHOCTb.

15. SBnenus mnepenoca. [Jud¢y3us, TEIONPOBOJHOCTH U
BHYTpPEHHEE TpeHHe. MoJIeKyasipHO-KUHETUYECKasl TeOpUs SIBICHUMN
TepeHoca.

CTaHJAPTHEBIX 3aJa4 B
COOTBETCTBUU C
HaIPaBJICHHOCTHIO
npoecCuoOHATBHOM
JEeSITeTbHOCTH
NJI-1.0I0K-5
VYyacTByeT B
SKCIICPUMCHTAJIbHBIX
HCCIIETOBAaHUSX
AMEKTPOOOOPYAOBaAHUS
U CPE/CTB
aBTOMAaTH3aI1H
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16. OcHOBBI TEepMOJMHAMUKU. BHYTpeHHsAs SHeprus u IepBoe
Hayajio TepMoAMHAaMHKH. Pabora u TemioéMkocTe Trasa mpu
pa3IUYHbIX [IpOLIECCcax.

17. Bropoil 3akoH TepMOJAMHAMUKU. TemyioBble JBUTATENd U
xonoaunbHeie  MamuHbl.  KIIJ[  TemoBeIX — jaBUrareneit u
CTaTUCTUYECKUI CMBICII BTOPOTO 3aKOHa TepMojauHamuku. [lonsTue

SHTPOIINH. Tperuit 3aKOH TEPMOJUHAMUKH. DIIeMEHTHI
OMOPHEPTeTHKY.
18. DNeKTpUYECKU 3aps. B3aumopeiictBue 3apsi/ioB.

OnekTpocratuueckoe mose. Bekrop Hanpsok€HHocTtu. Pacuér
3IEKTPOCTATUYECKUX TOJICH.

19. Tlorenuman osnekTpocraruueckoro mois. PabGora 1o
MEPEMEILEHUIO 3apsJI0B B 3JIeKTpocTaTHueckoM moue. [loteHuuan u
TPaJIMEHT MOTEHIMAaa. DKBUIOTCHIIMAIbHBIEC TTOBEPXHOCTH.

20. BemectBo B anekrpuueckoM motie. llonsipHple W HemossipHbIe
Mouekynbl. [lonspusanus nuanekTpukoB. Bekrop cmenienus.

21. TIpoBOJHUKM B 3IIEKTPOCTATUYECKOM IIOJIE. DJIEKTPOEMKOCTH
NpoBOTHUKOB. KoHIEHCATOPBI.

22. [TocTostHHBIN NEKTPUYECKUI TOK. 3aKkoH Owma.
Onextponasuxymias cuna. [IpaBuna Kupxroda u  pacuérsl
AIEKTPUYECKUX LETIEH.

23. Kraccuueckas TeopHsi AJIEKTPONPOBOAHOCTH. BwiBoA 3akoHa
Owma. [Tpupoaa cBepXmpoBOIUMOCTH.

24. Hocutenu TOKa B Pa3IMYHBIX MPOBOJHHUKAX. DJIEMEHTHI TEOPUH
anekrponpoBoaHocTH.  IlomynpoBoauuku.  IlomynpoBoaHUKOBEIE
npuOOpbl.  DJeMeHThl (U3HYECKOW dSIEKTPpOHUKH. KOHTaKTHBIE
SBJICHUS B METaJIaX U MOJIYIPOBOTHUKAX.

25. MarnutHoe mnoJie. BzauMonelcTBUE SIEKTPUUECKUX TOKOB.
Pacuétel marauTHbIX noJsieil. 3akoH bro-CaBapa-Jlamnaca.

26. MaruutHbele  cBoicTBa  BemiecTBa.  [lua-, mapa- wu
¢deppomarneruku.  Jlomenol.  @eppuThl.  DNEKTPOMArHUTHBIE
cernapaTopbl B arpOMHXEHEPHUH.

27. JleficTBME MAarHUTHOTO TIOJISI HAa OJJIEKTPUYECKUH TOK U
JBUKYIIMECs 3apsbKeHHble yacTulpl. Crita AMrepa u cuna Jlopenua.
Dddext Xomna. DIEKTPOIBUTATEH.

[lkana 1 KpUTEpUH OIICHUBAHMS OTBETA OOYYAIOIIErocs MPEJICTaBIeHbl B TaOnuie3anada ams

sk3amena Gepercst n3 Matepuanos 1.3 @OC PITJ] (Nel - Ne4.)

IIPpaBUJIbHOC PCHICHHUC

OCHOBHOM

Hlkana Kpurepun onenuBanusi

BCECTOPOHHEE, CHCTEMaTH4YeCKOe M TIy0OKOe 3HAaHHE MPOrPaMMHOTO
Ouenka 5 Marepuana, YCBOCHME OCHOBHOW M JIONOJHUTEIBHOM JIUTEpaTyphl,
(OTaM4HO) PEKOMEHIOBAHHOW TMpPOTpaMMOM  AMCUMILINHBI,

3a/1a4ul.

NOJIHOE 3HaHWE MPOrpaMMHOrO0  MaTepuana,
Ouenka 4 JUTEPATYPBHIL, PEKOMEHI0BaHHO M B nporpamme,
(xoporo) MaJO3HAYUTENbHBIX OIIMOOK B pEIICHWH 3aJayd, WU HEJO0CTaTOYHO

ITOJIHOC PACKPBITUC COACPKaHHUC BOIIPOCA.

3HAHUC OCHOBHOI'0 IMPOTpaMMHOI0 MaTrepuajla B MHUHHUMAJIbHOM O6’beMe,

Ouenka 3
H MOTPEIIHOCTH HEMPHUHIIMIUAIBLHOTO XapakTepa B OTBETE€ Ha dK3aMEHE U B
(YIOBIIETBOPUTEIHHO)
pEIICHNUH 3a]auu.
Onenka 2 mpoOenbl B 3HAHUSAX  OCHOBHOTO  MIPOTPAMMHOTO  MaTepuaia,

(Hey,[[OBJ'ICTBopI/ITCJ'IBHO) TNPHUHIOHUITNAJIBHBIC OIIMOKHU IMpU OTBCTC HA BOIIPOCHI U B PCIHICHUH 3a1a4U.
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