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1. Ilnanupyemble pe3yabTaThbl 00y4eHHs MO JUCHUIIIHHE, COOTHECEHHBbIE ¢ IVIAHUPYEMbIMU pe-
3yabtaramu ocBoeHust OIIOIT

1.1. lean u 3aaa4y TUCHUIIHHBI

Nmxenep nmo cnenuanpHocTH 23.05.01 HazemHbIe TpaHCHOPTHO-TEXHOJIOTHYECKUE CPENICTBA
JOJKeH OBITh TOJATOTOBJIICH K CIEIYIONIMM BHUAaM TPO(ECCHOHATBHOW NeATEIhbHOCTH: HAYyYHO-
HCCIIEIOBATEIILCKOM, MPOEKTHO-KOHCTPYKTOPCKOM, MPOU3BOJCTBEHHO-TEXHOJIOTMYECKOM, OpraHHu3a-
LIMOHHO-YIIPABJIEHYECKOM 1E€ATENBHOCTH.

Heap aucuumianHbl — chOpMUPOBATH y CTYJEHTOB CUCTEMY (yHIaMEHTAIbHBIX 3HAHUN, HEOO-
XOIMMBIX JJIsl MOCIEAYIOIIEH MOATOTOBKH CHEIHAINCTa, CIIOCOOHOTO0 K A(PQPEKTHBHOMY PEIICHUIO
MPAKTUYECKUX 3a/lad CeJIbCKOXO3SHCTBEHHOIO MPOU3BOJICTBA, a TaKKE CIOCOOCTBYIOLIUX JajbHEi-
IEMY Pa3BUTHUIO JIMYHOCTH.

3agaum IUCHUIIMHBI:

- U3YYEHHE 3aKOHOB OKPYXKAIOILIETO MUPA B UX B3aUMOCBSI3H;

- oBlaZieHHe (QyHIAMEHTAIbHBIMU NPHUHLUIAMU W METOJAMU PEIHICHHUsS] HAyYHO-TEXHUYECKUX
3a/1a4;

- (hopMHpOBaHKE HABBIKOB 110 MPUMEHEHUIO MOJI0XKEHUH PyHAaMeHTanbHOU (GU3UKH K FPaMOT-
HOMY HAyYHOMY aHAJIM3y CUTYallUi, C KOTOPHIMU UHXKEHEPY MPUXOJAUTCS CTAIKUBATHCS MPU CO3/ITaHUU
HOBOU TEXHHMKHU U HOBBIX TEXHOJIOTHIA;

- OCBOCHHE OCHOBHBIX (DM3MUECKUX TEOPHA, MTO3BOJISIFOIINX OMKCATh SBICHUS B IPUPOJE, U TIpe-
JIEJI0B TPUMEHUMOCTH 3TUX TEOPUM I PEIIEHUSI COBPEMEHHBIX U MEPCIEKTUBHBIX TEXHOJIOTHMYECKHUX
3a/1a4;

- (popmupoBaHUE Y CTYJEHTOB OCHOB €CTECTBEHHOHAYUYHOM KapTUHBI MUPA;

- 03HAKOMJICHHE CTY/ICHTA C UCTOPUEH M JIOTUKON pa3BUTUs (PU3UKU M OCHOBHBIX €€ OTKPBITHIA.

1.2. KoMneTeHIIUM U HHAUKATOPbI UX J0CTHKEHUM
OIIK-1 Crnioco0OeH cTaBUTh M pelIaTh HHXKEHEPHBIE W HAYYHO-TEXHUYECKHE 3a7auu B cepe cBoeit mpo-
(beCCHOHaHBHOﬁ ACATCIIBHOCTH U HOBBIX MCKIUCHUIITIMHAPHBIX HaHpaBJ'IeHI/II\/'I C UCIIOJIb30BAaHUEM €CTEC-
CTBEHHOHAYYHbIX, MATEMaTUYECKUX U TEXHOJIOTHYECKUX MOJIEIIEH;

Kon n naumenosa-
HHC HHAMKATOPA ®opmupyemsie 3YH
JOCTHKEHUS KOM-
TIETCHIIUT
3HAHUS OOyuaromuuiics JOKEH 3HaTh: OCHOBHBIE 3aKOHbI €CTECTBEH-
N-1 orik-1. cTaBUT HOHAYYHBIX TUCHUTUINH ((PU3HKHN) I PEIICHUS HHKCHEPHBIX

U peliaeT uHxe- U HayYHO-TEXHUYECKUX 3a]a4 B cdepe cBoeil npodeccruoHanb-
HEpHBIC U HAYYHO- HOW JICITETHPHOCTH ¥ HOBBIX MEXIUCIUILTUHAPHBIX HATIPaBIIe-
TEXHUYECKUE 3a/1a- Huii — (b1.5.06-3.1)
4u B cepe cBoeil | ymenus | OOydYaroIIMiCs JODKEH YMETh: UCIIOJIb30BaTh OCHOBHBIE 3aKO0-

npodeccronab- HbI €CTECTBEHHOHAYYHBIX TUCIUIUTAH (PU3UKN) AT pELICHUS
HOU JEATEIbHOCTH WH)KCHEPHBIX ¥ HAyYHO-TEXHHUUECKUX 33a7a4 B cepe cBoei
Y HOBBIX MEKIHC- po(heCcCHOHATEHOM IS TEIIbHOCTH W HOBBIX MEXKIUCITUTLIN-

[UTTAHAPHBIX HapHbIX HanpasiaeHui — (b1.5.06-Y.1)
HAINpPaBICHUN C UC- | HaBbIkA | OOYYaIOIMICS JOIDKCH BIIaJIETh: HABBIKAMHU:

M0JIb30BaHUEM UCTIOJIb30BaHUs 3HAHWI OCHOBHBIX 3aKOHOB €CTECTBCHHOHAYY-
€CTeCTBEHHOHAYY- HBIX TUCHUIUIMH ((PU3UKK) JUIS pelIeHUS] HHKEHEPHBIX U HAyd-
HBIX, MaTeMaTHYe- HO-TEeXHUYECKUX 3a7ad B chepe cBoel mpodeccHoHaNbHOM Je-
CKUX U TEXHOJIOTH- SITETLHOCTH W HOBBIX MEKTUCIUIUIMHAPHBIX HAMPaBICHUA —
YECKHX MOJIETICH; (b1.5.06-H.1)




2. Mecto nucuuminnel B cTtpykrype OITIOIIT

Juctummaa «Pu3nKay OTHOCUTCS K 00s3aTENIbHOM 4acTH OCHOBHOW MpodeCCHOHAIbHONU 00-
pa3oBaTeNbHONM MPOTPaMMbI TOATOTOBKH CHCIHANIKCTa 1O HampaBieHuio moaroroBku 23.05.01
Hazemuble TpaHCHOPTHO-TEXHOJIOTHYECKUE CPEJCTBA, HAMPABICHHOCTh - TeXHHUYECKUE CpPEACTBa ar-
POTIPOMBIIIIEHHOTO KOMITJIEKCA.

3. O0bém AUCHMIVINHBI U BUbI y4eOHOH padoThl
O0bem aucuuruHbl coctaBisier 8 3adetnbix eaunuil (3ET), 288 akagemuueckux yaca (nanee
YacoB).
Jucuuniuza uzyqaercs:

- oyHas ¢hopma oOyuenus B 1, 2, 3 cemecTpax.

3.1. Pacnipenesienue o0beMa TMCUUIJIMHBI 110 BUIaM Y4eOHO padoThI

Bz yuebHol paboTsl KonnuectBo yacos

KonrakTHasi pabora (Bcero), 166
B TOM YK CJIe MPAKTH4YeCKas MOAr0TOBKA

B ToMm uucie:

Jlexrum (JI) 66
[Ipaktrueckue 3ansatus (113) 34
Jlaboparopusie 3ansTus (JI3) 66
CamocrosiTesbHast padora o0yuaromuxcs (CP) 95
KoHnTpoan 27
HTroro 288

3.2. PacnpenesieHue yueOHOro BpeMeHH 0 pa3iesaM U TeMaMm

B TOM YHCIIE .

. ayJl. 3aHsATHS 5

TeNNIH HaumenoBanue pasnena u TEMbI E:fgg CP E‘

bl 3 I3 S

1 2 3 4 5 6 7 8

Paznen 1. Mexanuka, MoJIeKyJIsipHasi GU3MKa U TEPMOJAMHAMHUKA

1.1. | Beenenue B Gusuky 2 2 - - - X

1.2. | Kunemaruka 16 4 2 2 8 X

1.3. | JImnamuka 22 6 4 4 8 X

24 I[I/IHvaMI/IKa OOJIBIINX CKOPO- 18 6 2 9 8 «

cTe

1.5. | Konebanus u BOJHBI 22 6 4 4 8 X

16 DNeMEeHThI CTATHCTHYECKOH H 29 6 4 4 8 X
MOJICKYJISIPHOM (DU3UKH




1.7. | DJIeMEHTHI TEPMOJNHAMUKHI | 16 | 6 | 2 ‘ 2 | 6 ‘ X
Paznen 2. DaekTpUuecTBO U MarHETU3M

2.1. | DnekTpocraTruka 20 4 8 2 6 X

59 IToCTOsIHHBIN TOK, 3JIEKTPH- 20 4 8 5 6 X
YecKHe LIeTH U MaTepuabl

2.3. | IlocTosITHHOE MarHUTHOE TOJIC 20 4 8 2 6 X

24 DneKTpOMarHuTHbIE Koyieha- 26 4 12 4 6 «
HUS U BOJIHBI

Paznen 3. OnTuka u atomHast hpu3uka

31 ['eomeTpuyeckas u BOJTHOBAs 19 2 10 2 5 X
OITHKA

3.2. | KBaHToBas ontuka 19 2 10 2 5 X

33 DIeMEeHTHI KBAHTOBOH Mexa- 19 2 10 2 5 X
HUKH U aTOMHOUN (U3UKH

34, ATOMHOE PO U dIEMEHTAp- 9 2 i 2 5 X
HbIEC YaCTHIIbI

35 CoBpeMeHHast pusznueckas 9 5 i 5 5 «
KapTUHA MHpa
KoHTpoib X X X X X 27
OO611ast TPy 10€MKOCTh 288 66 66 34 95 27

4. CTpyKTYpa U coJepKaHue TUCHHIIIHHBI, BKIOYa0Iee NPAKTHYECKYI0 MOATO0TOBKY

[IpakTHyeckast MOATOTOBKA NMPU peau3alii YUeOHBIX MPEIMETOB, KypCOB, TUCIUIUIMH (MOIY-
JIei) OpraHu3yeTcs IMyTeM MPOBEACHHUS PAKTUICCKUX 3aHIATHH, MPAKTHKYMOB, JTA0OPATOPHBIX paboT
MHBIX aHAJTOTMYHBIX BHUJOB YU€OHOH AEATENbHOCTH, MPEAYCMATPUBAIOIINX YYacTHE O00Y4aIOIUXCs B
BBITTOJIHEHUH OTACIBHBIX 3JIEMEHTOB Pa0OT, CBSA3aHHBIX ¢ Oymymield nmpodecCHOHAIBHOW IesATebHO-
CTBIO.

[IpakTUYeckas MOArOTOBKA MOKET BKJIOUATh B c€0sl OTACIbHBIC 3aHITHS JICKIIMOHHOTO THIIA,
KOTOpBIE MPEeIyCMaTPUBAIOT Nepeaady yueOHoi nHpopmanuu o0yqaronmmcs, HeoOX0IMMON ISt TIo-
CJIEIYIOIIETO BBIITOTHEHUS paboT, CBA3aHHBIX ¢ OyayIIel MpodecCHOHATBHON IeITeTbHOCTHIO.

4.1. ConepxxaHue TUCUMILTAHBI

BBenenue

[Ipeamer dpuzuku. Meron no3Hanus B Gu3NKe. DKCIIEPUMEHTHI U Teopuu. Poib poccuiickux yde-
HBIX B pa3BuTuu ¢usuku. Ousznueckue 3akonsl. [lonsrue ¢dakra B ¢pusuke. Mozaenu. [Ipsimbie u 00-
paTHble 3a7aun ¢pu3uku. PasmepHOCTH pU3NYEeCKUX BETUYHH.

Kunemaruka

JIBxeHue kak riaBHas Gopma cymectBoBanus marepuu. [IpoctpanctBo u Bpems. CriocoOb! onu-
CaHMs COCTOSIHHS Tella U CUCTeMbl Tesl. CHCTeMBI OTcYeTa M KOOpAWHAT. Poib W MpUHIMITE BEIOOpa
cucteM koopauHat. CTeneHu CBOOOJIbI, HHBAPHUAHTHBIC CBOMCTBA YMCIIa CTEMEHelW cBOOOaBl. Tpex-
MEpHOE U MHOTOMEPHOE MPOCTpPaHCTBA. MarepuanbHasi TOUYKa U PACIPOCTPAHEHUE STOM MOJEIH Ha
MHOTOMEpHBIN ciydail. TpaekTopusi 1 MUpOBasi JUHUS, UX CBOMCTBA. CKOPOCTh U YCKOPEHHE KaK Mpo-
u3BoaHble. [locTynaTenbHOe M BpallaTeIbHOE JBUXKEHUSI KAK OCHOBHBIE BHUJbI JIBHXKCHHUH. YTIJIOBBIE
CKOPOCTh M YCKOPEHHE, HOPMAJIbHOE U TAHT€HLIHAJIbHOE YCKOpEeHHs. CKOPOCTh U YCKOPEHUE B MHOT'O-
MEpPHOM MpOocTpaHcTBe. MHepuuaibHble CUCTEMBbI U PABHOIIPABHOCThH MOKOSI U PABHOMEPHOTO MPSIMO-
JUHEWHOTO NBIKEHM. [locTymar o mocTosTHCTBE CKOPOCTH CcBeTa B Bakyyme. [IpeoOpazoBanne uHTep-
BaJIOB BPEMEHU W JUIMHBI MPU OONBIIUX CKOPOCTSAX OTHOCHUTEIHHBIX JBHKECHUH HHEPIHMATBHBIX CH-
ctem. [IpeoOpazoBanus JlopeHIia U pensITUBUCTCKOE CIIOKEHUE CKOpocTel. MIHTepBasl Mex 1y COOBITH-
SIMH ¥ €70 NUHBAPUAHTHOCTb.

Jlunamuka

Cuna u Macca, cynepnosunus cuil. [lepBblii u Bropoil 3akoHbl HproTOHA. YpaBHEHUS ABM)KEHUS,

pOJIb HaYallbHBIX YCIIOBUM, MPHUHLMI JeTepMHUHU3MA. [IpuMepsl pelieHusi ypaBHEHUN JIBHXKEHUS.
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JIBr>KeHUE Tell B MOJI€ CUJI TATOTEHHUS, SIBJICHUE HEBECOMOCTH B CIyTHUKaX. JIMHAMUKA CIEAIIUX CU-
creM. IMmysibc, 3aKOH COXpaHEHUs UMIYJIbca JJIi MEXaHHUYECKOM CUCTEeMBbI, TpeTUH 3aKoH HproToHAa.
BsaumoneiictBue Ten yepes nose. OOmas popMyIHMpoBKa 3aKOHA COXpaHEHUs UMITyabca. Kunernye-
CKasl SHEeprusi MaTepHalbHON TOYKH, CBS3b €€ C KOMIIOHEHTaMHU BEKTOpa HMITyibca. Pabora u moten-
nuanpHas >Heprusi. Pabora nmepemereHuss MaTepraabHONH TOYKM MO KpUBOJMHEWHOMY MyTH. [loTeH-
LHAJBHBIE CHJIBI, BBEJCHUE MOHATUS NOTEHIMAIA JUIsl B3auUMOJEHCTBYHOIIMX Ten. [loTeHumanbHas
GyHKIUS, MOTEHIMABLHAS MOBEPXHOCTh. CBsI3b KOMIIOHEHT CUJIBI M MOTCHIHANbHOU (yHKIuu. [lo-
TEHLIMAJIbHAS IMA U YCJIOBUE YCTOMYMBOTO paBHOBeCHS. HEBO3MOKHOCTh PAaBHOBECHS CUCTEMBI B3aH-
MOZCHUCTBYIOIIUX CTATUYECKUX TOYCUHBIX DJIEKTPUUYECKUX 3apsAoB. [IpuHIUI IUIOTHENIIEH YIIaKOBKU
1 00BbsACHEHUE MPOCTPAHCTBEHHBIX (popM KpHcTauioB. KondopmannoHHbli aHanu3 Mojiekysl. MoMeHT
cuwibl. /IluHaMuKa BpalleHUsl TOUYKU U Tejla BOKPYT MOCTOSIHHOM OCH, MOHSATHE O MOMEHTE MHEPLUU Ma-
TEpUAIBHON TOYKM W Tela. YpPaBHEHHE ABWKEHUS BPAILAIOIIETOCS BOKPYI HEMOJBH)KHOW OCH TeEla.
MOMEHT UMITYJIbCa, CBSI3b €0 KOMIIOHEHT C KWHETHYECKOW dHEpruen BpamieHus. MI3MeHeHne MoMeHTa
WHEpLUH TeJa IPU NEPEHOCE OCU BpalleHus. [ TaBHble MOMEHTBI HHEPLIMHA U YCTOMYMBOCTh BpalllCHUS
TeN. 3aKOH COXpPaHEHUS MOMEHTAa UMITYJIbca Tena U cucTeMbl Tesl. OcOOEHHOCTH KOHCTPYKIIMU BEPTO-
neToB. ['mpockonsl 1 ux npuMeHenue. LleHTp Macc U ypaBHEHHE ero ABHXeHUs. Pa3nenenne nocryna-
TENbHBIX U BpalllaTeJbHbIX ABMXKEHUU TBepaoro Tena. [lapa cun. Cuctema ypaBHEHHM JUIsl TBUKEHUS
TBEPJOTO TEJA U €r0 KHHETUYECKAst YJHEPTUs. 3aKOH COXPAHEHUs SHEPTUU U €0 CBSI3b C PABHOMEPHO-
CTBIO TEUCHHS BPEMEHH. /[BH)KEHUE CHCTEM CO MHOTMMH CTeneHsaMu cBoOoabl. dyHkuus Jlarpanxka u
ypaBHeHus Jlarpanxa. [I[pyHIMT HAMMEHBIIETO TEUCTBUS.

JAuHaMuka 00JIbIIMX CKOPOCTeE

[Ipunnun otHOcUTenbHOCTH B (u3uke. PenstuBucrckuit ummynbe. [IpeoOpa3oBanue sHEpruu-
uMIrynbca. Macca U ee CBA3b € dHEpruer mokos. Macca ClI0XKHOU CUCTEMBI U €€ CBS3b C DHEprueu
B3auMOJICHCTBUsA 4acTel. HeammutuBHOCTh Maccel. Jledexkt maccel u sHepreruka. KuHeTmueckas
SHEPTUsl B PEISTUBUCTCKOM MEXaHUKE. YpaBHEHHE JIBHXKCHMSI MAaTepUaTIbHOM TOYKHU B PEISTUBUCT-
CKOM MexaHukKe. [[BrkeHne MaTepraibHONM TOYKH MO AECHCTBUEM MOCTOAHHOM chiibl. CKOPOCTh CBETa
KakK IpeJenbHas CKOpOCTb. YacTUIbl ¢ HYJIE€BOM MAacCOU MOKOs. [IpHHIUIT SKBUBAJICHTHOCTU U TEOPUS
MIPOMCXOXKIACHUS CUJI BCEMUPHOTO TATOTEHUS.

Kone0anus u BoJHBI

Konebanus kak yacTHBIN CiTydail TBU)KEHUSI, YCIOBUS MOSBIICHUS KOeOaHuid. Y paBHEHHUE JBUKE-
HUS TPYKUHHOTO MasTHHKA W ero pemieHue. ['apMoHMYecKoe KoleOaHHe U €ro XapaKTePUCTHKH.
VYpaBHeHHe OBUKEHUS (PU3NYECKOTO0 MAasATHUKA U €ro peuieHre, MaTeMaTH4YeCKU MasTHUK. DHEPrus
rapMOHUYECKUX KojeOaHWil. BeIHyXIeHHbIe KoieOaHus U SBJICHHE pe30HaHca. Pe3oHaHC Kak MposiB-
nenue Oudypkanuu. ABTokojiebanus. [IpuMepbl NMPOSBICHUS PE30HAHCHBIX M aBTOKOJIEOATETbHBIX
SIBJICHUI B JKMBBIX OpraHU3Max U TeXHUKe. Pe3oHaHCHas mepenaya 3HEPruud B CUCTEME OJMHAKOBBIX
CBSI3aHHBIX MAsATHUKOB. BONHBI B ympyrux cpenax, JUHEHHbIE, TOBEPXHOCTHBIE U OOBHEMHbBIE BOJIHBI,
MOTIEPEYHBIE U MPOJOIBHBIC BOJIHBI, (D)POHT BOJHBI, TUIOCKKE U c(hepuvecKue BOITHBI. AHATUTHICCKAS
3amuch Oeryiieil BoimHbl. BomHoBoe ypaBHeHue. [lepeHoc sneprum Oeryiieit BoiaHoi. ClokeHue Kojie-
Oanwmii u BomH. KorepeHTHbIE UCTOYHUKHU BOH. VIHTepdepeHIIus BOJTH OT TOYEYHBIX KOTEPEHTHBIX HC-
TOYHUKOB. Y CIIOBUS MOSBICHUS MaKCUMYMOB U MUHUMYMOB. CIIOXKEHHE KPYTrOBBIX M CHEpHUUECKUX
BoJiH. [locTpoenue ¢pponTa BoaHBI O npuHIKNY [tolireHca, moBeaeHue GpoHTa BOJIHBI B HEOTHOPOI-
HOU cpene. OtpaxkeHue u npenomiienre BoiH. [Ipunmun @epma. BeiBo 3aKk0OHA MpeIOMIICHHST BOJH
Ha rpaHulle AByX cpel Ha ocHoBe npuHImna ®epma. [Ipunnun depma Kak 4acTHBIN ciaydaid 00IIero
MpuHLUIIa MUHUMaKca. [losBieHre OTpaXeHHBIX BOJIH B HEOAHOPOJHBIX CPENax, CIOKEHHE BCTPEU-
HBIX BOJH M 00pa3zoBaHHe CTOSYMX BOJH. Ilepexomnoe cocrosiHue M Bpems penakcaiuu. CBs3b UIMH
CTOSIYMX BOJIH C pa3MepaMu Cpe.bl, JUCKPETHOCTh JUIMH CTOSYMX BOJIH. KBaHTOBaHMWe. YIpaBieHue
3By4YaHHUEM MY3bIKAIbHBIX HHCTPYMEHTOB.

JJIeMEeHTBbI CTATUCTHYECKON M MOJIEKYJISIPHOH (PM3UKH
MUKpPOCKOTIMYECKHE U MaKpPOCKOIIMYECKHUE sIBJICHUS. MneanbHblil ra3 Kak CTaTUCTUYECKAsl CUCTe-
Ma MHOTUX yacTuil. J[aBneHue, o0beM U TeMIiepatrypa rasa kak 0000I1IeHHbIe XapaKTEPUCTUKH COCTO-
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sHUsA raza. PaBHOBeCHbIE U HEPABHOBECHBIE COCTOSIHUS Tra3a. OOpaTuMble 1 HEOOPATHUMBIE MPOIECCHI.
JuarpamMmma naBiieHHe-00beM. DKCIIEPUMEHTAIbHBIC Ta30BbIe 3aKOHBI, 00OOIIEHHBINH Ta30BbIM 3aKOH
(YpaBHEHME COCTOSHUS MI€AIBHOTO Ia3a). BbIBO ypaBHEHUS COCTOSHUS UACAIBHOIO ra3a Ha OCHOBE
KUHETUYECKUX TMpeacTaBieHui. OU3NYECKUN CMBICT MOHATHS TEPMOIMHAMHYECKOW TEeMIEpaTyphl.
Pacnpenenenue sHepruu 1o creneHsM cBoooasl. Pacnpenenenus Makcsemuia u bonbiimMana, 6apomer-
puueckas dhopmyna. HepaBHoBecHbIie Tiporiecchl. JAuddysus, nuddysus yepe3 memOpaHbl, 0CMOC, OC-
MOTHYECKOE JABJICHUE U €r0 pOjb B JKU3HEACATEIBbHOCTH pacTeHuil. Temronepenaya. BuyrpenHee
TpeHue. BripakeHre HepaBHOBECHBIX MPOIIECCOB Yepe3 0000IIeHHbIE TepMOANHaAMUYecKre cuibl. Co-
oTHouIeHHe B3auMHocTH OHcarepa. PeanbHble Ta3el, ypaBHeHHe Ban-nep-Baanbca, kpurnueckas To4-
Ka, peaJIbHbIe U30TEPMbI, CKMKEHHE Ta30B. DIyKTyalluu U caMoopraHu3anus npu (pa3oBoM nepexoje
ra3->XuJIKocTh. JKUAKOCTH, TOBEPXHOCTHOE HATSKEHUE B JKUIKOCTSIX, OXJIAKICHUE )KUIKOCTH IIPH UC-
MapEHUN, TEPMOPETYJSALHS PACTEHUN M KUBOTHBIX. CMayMBaKOIIAE M HECMAYMBAOIINE JKHUJIKOCTH.
Kanunnspusie siBiaenus, popmyna Jlamnaca.

DJIeMeHTbI TEPMOAMHAMHUKHU

[lepBoe Hayamo TEPMOAMHAMHKH, W30IPOIECCHI, alnabdaTUYECKUi MPOIECC, OXJaKICHUE T'a30B
npu aanabaTHYecKOM pPacUIMPEHUN U TOJydeHHe HU3KUX TemmepaTyp. YpasHenue Ilyaccona u ero
BbIBOJ. Kitaccuueckasi Teopusi TEINIOEMKOCTEN, MPUYMHBI OTKJIOHEHHS PEAJIBHBIX TEINIOEMKOCTENH Kak
(GyHKIIUU TeMIiepaTyphbl OT pe3ylIbTaToOB Kiaccuyeckoil Teopun. PaboTta uaeanbHOro raza B pa3inMuHbIX
nporeccax. Obparumeie U HeoOpaTuMble UKIBL. TeroBele MamuHbl U UK KapHo, BTopoe Havano
TepMoaArHaMuKH. KoMnpeccnoHHbIe XONIOAUIBHUKHA U TEIUIOBBIE HACOCHI. DHTPONMS KaK TEPMOJINHA-
Mu4eckuil nmoteHuuan. Gopmyna s SHTPONHUU HaeabHOro ra3a. Teopema KapHo n 06001menue mo-
HATHS SHTPOIIUU KaK TEPMOJAMHAMUYECKOTO NoTeHrana. CBsa3b SHTPONUU ¢ MUKPOCOCTOSIHUSIMU HJIE-
aslbHOrO Tasza. CTaTuCTUYECKOE TOJIKOBAHUE SHTPONUU. DHTPONMS U CTENEHb BBIPOKACHUS CUCTEMBI.
®opmyna bonbivana. DuTponus U nHGopmaiusa. Bo3pactanue 3HTPONUN MTPU HEOOPATUMBIX TPOIIEC-
cax Ha MpPUMEpPE BBIPABHUBAHUS TEMIEPATYPHI ABYX HAXOSIIMXCS B KOHTAKTE€ HAarpeThIX TEl W NpHU
BBIPAaBHUBAHMM JIABJIEHUH B JIBYX 4HacTAX cocyza ¢ razom. [lepBoe u BTopoe Havyaia TEPMOJINHAMUKH,
U KUBble opraHu3Mebl. [loHATHE O TepMOAMHAMUKE HEOOpPATHMBIX MPOLIECCOB M OTKPBITHIX CHUCTEM.
DHTpPOMHS B CUCTEME OpPraHu3M - OKpyxaromas cpeaa. [I[pou3BoCTBO SHTPONUHM B HEPABHOBECHOM
cpene u teopema IIpuroxuna.

JIeKTPpHYECKHE U MATHUTHBIE SIBJICHUS

IlonsiTHE O MOJIAX, MOJSA CKAJISAPHBIE MU BEKTOPHBIC. XapaKTEPUCTUKU BEKTOPHBIX IIOJICH: HaIps-
KEHHOCTb, MOTOK, [UPKYJSALHNS, CUJIOBBIE JUHUU BEKTOPHOTO nojs. Cynepno3uuus moJied, 3apsaisl,
3aKOH COXPaHEHMs 3aps10B.

B3anmopeiicTBre HEMOABMKHBIX U ABUKYIIUXCS 3apsaa0B, OU3NYECKUN CMBICT MATHUTHOTO TOJIA.
[Tone Toueunoro 3apsina (3akoH Kyrnona) u cuctemsl 3apsioB. [lone numons. DneKTpocTaTHYecKoe
MoJie MOJICKYJIbI U XUMHUYeckue peakuuwu. MHTerpanbHas ¢opma 3akoHa Kymona, Teopema ["aycca
(mepBoe ypaBHeHue MakcBena). BeiBox Gopmyn At HapsDKEHHOCTH AJIEKTPOCTATUYECKUX TOJIEH
3apsHKEHHOT0 MPSMOT0 MPOBO/IA, IIIOCKOCTH, KOHAeHcaTopa. PaboTa nepeMenieHus 3apsaa B 3JIEKTPo-
CTaTMYECKOM I10JIe, IOHATHE NMOoTeHIMana. Bropoe ypaBHeHrne MakcBesuia i 3JIEKTPOCTaTUKU B MH-
TerpajibHoOi Qopme. DieKTpruyeckas eMKOCTh OJIHOTO MPOBOAHMKA U ABYX MPOBOJHHKOB, KOHJEHCA-
TOpBI, paboTa 1o 3apsaaKe KOHJIEHCATOPOB. DHEPTUs JIEKTPOCTaTHUECKOro nouis. M3mMeHeHue Hampsi-
KEHHOCTH 3JIEKTPUYECKOTO IOJS MPU BBEACHUU JUAJIEKTPUKA, MOJAPU3YEMOCTh JUAINEKTPHUKA, JTU-
ANIEKTpUYECKasi IPOHULAEMOCTh. VI3MEHEHNE TUAIEKTPUYECKON MPOHUIIAEMOCTH IPU XUMHUUECKHX pe-
aKUMAX M HCIOJb30BaHHE 3TOro 3ddekra. DeKTpuyeckoe mojie B npoBoaHUKax. [loHaTHe o Toke
MIPOBOJIMMOCTH, BEKTOP TOKa M CHila Toka, tuddepenuunanpuas gopma 3akona Oma. IlepBoe npasuio
Kupxroda. IlpuunnHa nosiBaeHUs 3JIEKTPUYECKOT0 TOKA B MPOBOJHUKE, (U3MUECKUN CMBICT MOHSITUS
CTOPOHHHX S3JICKTpUYeCKUX cui. BeiBoj 3akona Oma juia Beeil nenu. Bropoe mpasuno Kupxroda.
MarautHoe 1mojie mpsIMOro TOKa, OOBSICHEHHE €r0 MOSIBICHUS Ha OCHOBAHHUM PEISTHUBUCTCKUX Mpea-
craBiaeHud. MHTerpanbHble ypaBHeHUs MakcBeiuia Ui IOCTOSHHBIX MarHUTHBIX mosiei. [Ipumepst
BBIYMCIICHUS] HAMPSHKEHHOCTEM MarHUTocTaTudeckux mnosie. 3akoH buo-CaBapa-Jlannaca. Bzaumo-
neicTBue nojiei u 3apsaoB (TokoB). @opmyina JlopeHna Ij1sl CUIIbI, IEUCTBYIONIEH Ha 3apsii CO CTOPO-
HBI JIEKTPUYECKOT0 U MarHUTHOrO mosied. [IpuHnunm neicTBrus Macc-CneKTpOMETPOB U UX MPUMEHE-
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HUS B XUMHUU. VHAYKIIMOHHBIE SBICHHS, TpaHCHOPMATOPHI, (PU3NUECKUE MPUHLUIBI UX JCHCTBHSL.
Okcrparoku. [lonHas cucrema MHTErpajdbHbIX ypaBHEHUN MakcBesuia. CMBICH WIEHOB CUCTEMBI ypaB-
HeHull MakcBesula, ONUCHIBAIOIINX SIBJICHUS, CBA3AHHbBIE C U3MEHEHMSIMH DJIEKTPUYECKUX U MarHUT-
HBIX BEJIMYHMH BO BpeMEHU. B3anMOCBS3b 3JIEKTPUYECKUX U MAarHUTHBIX NIEPEMEHHBIX MOJIEH, AIEKTPO-
MarHuTHoe nojie u usnydenue. Ilons aBmkymmxcs 3apsnoB. M3nydeHue 31€KTpOMarHUTHOTO IOJIS
HEpPaBHOMEPHO ABWXKYyIIMMCS 3apsaaoMm. «llapagokcy» aroma.

DJIEKTPOMATrHUTHOE U3JIy4eHHe M ONITHKA

CB0OOHOE AIIEKTPOMArHUTHOE TOJIE U €r0 CYIIECTBOBAHUE B BUJIE JIEKTPOMArHUTHOW BOJHHBI.
IlonepeyHOCTh 3MEKTPOMArHUTHBIX BOJH. CKOPOCTh paclpoOCTpaHEHMs JIEKTPOMATHUTHBIX BOJIH U
criocoObl ee u3mepenusd. lllkana anekTpoMarHuTHHIX BoJH. CrocoObl TeHepali U UCIIOJIb30BaHNUE B
HayKe ¥ TEXHUKE BOJIH PA3JINYHBIX YaCTOT.

SBnenus, onucbIBaeMbIe BOJTHOBOM Teopueil cBeTa. MlHTepdepeHIus cBeTa, YCIOBUS MOSBICHH
CTaTU4eCKOil MHTep(EepeHIIMOHHOM KapTHHBI, HHTEPEPEHIIHs MIPH pa3AeieHuu (GpoHTa BOIHBI, IPO-
CBETJICHHE OINTUKU, HHTEPPEPOMETPHI U UX HCIONb30BaHue. Dypbe-criekTpoMeTpsl. [loHsaTue o rosmo-
rpadun. dudpakmus, nudppakuns Ha mend. QoKycHupoBKa 3JIEKTPOMarHUTHBIX BOJH U CBS3b pazMepa
Tu(PaKIMOHHOTO TATHA ¢ pazMepamu pediiekTopoB. OCOOCHHOCTH OpPTaHHU3alMN PaTUOIOKAITMOHHON
CIIy>KOBI. YCJIOBHUS IEepexofia OT BOJIHOBOW ONTHUKU K reoMeTpuueckoil. 3oubl dpenens, 30HHAs I1a-
ctuHkKa Openens kak GoKycupyromuii 3nemMenT. JudpakuronHas pemeTka Kak JUCIeprupyromas cu-
creMa. AHaJIM3 COCTaBa CBETa IO JUIMHAM BOJIH. PeHTreHoBcKkas Audpakius, moHsITHe 00 oO0paTHBIX
TG PaKIMOHHBIX 3a/1a4aX, PEHTTEHOCTPYKTYPHBIN aHAINU3 U €r0 0COOCHHOCTH MPUMEHUTENBHO K Ono-
noruueckuM oObekTaM. [IpoctpancrBennas ctpykrypa JHK u PHK. [udpakunonssiii npeaen pas-
peraronieit CnocoOOHOCTH ONTHYECKUX MPUOOPOB.

CBeT U BelIecTBO, MOHATHE O BTOPUYHBIX BOJIHAX, Pa3/iejieHne YHEPIUU Ha rpaHulle pasaena ¢as,
PE30HAHCHBIN XapaKTep B3aMMOJEUCTBUA CBeTa U BemlecTBa. /ucnepcus, kiaccuueckoe oObsCHEHUE
3aBUCUMOCTH KO3((UIMEHTa MPETOMIICHUS CBETa OT JUIMHBI BOJHBI MaJaloIIero cBeTa. SIBieHue
JBOMHOTO JIy4ENpEIOMIICHHUS, TOJISIpU3alsl cBeTa Kpucrtauiamu. [lonspu3oBaHHbIN CBET, ONTHYECKas
aKTUBHOCTb, CaXapoOMETpUs, UCIIOIb30BAHHUE SBJICHUS BPALLEHUS IIOCKOCTH MOJSPU3ALUU B MOJIEKY-
nsipHOM Omostorun. ®oTod¢dheKT u KBaHTOBas Mpupoaa cBeta. Kpyr siBieHuid, 00bICHUMBIX C KBAaHTO-
BOI TOUYKM 3pEHUS, MUKPOCKOIIMUECKOE U MAaKPOCKOIMYECKOE B ONTHUKE. J[BOWCTBEHHOCTHb IPHUPOJIBI
cBeTa. 3aKOHBI MOTJIOUICHUS CBETa, MOHSTHE O HeIMHEHHBIX d(ddexTax. OCHOBHbBIE 3JEMEHTHI KOH-
CTPYKIIMU CHEKTPOPOTOMETPOB. 3aKOHBI OCBEIIEHHOCTH, 3aBUCUMOCTh OCBEIIEHHOCTH OT BHJA OCBE-
TUTEJEN.

JIeMeHTBI YYeHHs 0 CTPOCHHMH BelecTBa

OcolenHocTy MoBeaeHUs] MUKpodacTull. [IpuHIMIIBI onucaHus MOBEIEHUS MUKPOYACTHUII, BOJTHO-
Basi (DyHKIMS, COOTHOIIEHHE HeompeaeneHHocTel, BonHa ne bpoins. Iloctynatel bopa. YpaBHenue
Hpenuurepa (BpeMeHHOE U CTallMOHAPHOE), (PU3NUECKHI CMBICT BXOJSAIIMX B HETO WieHOB. Pemienue
cTanMoHapHoro ypasHeHus lllpenuHrepa ajis 4acTUlbl B OAHOMEPHOM IOTEHIUAIBHOM SIIMKE U Ya-
CTHIIBI HA OKPYXHOCTHU. Y CJIOBHS MOSIBJICHHUSI KBAHTOBBIX sIBJIeHUH. BinsHue maccel 1 001acTH JoKa-
JIU3aluu yacTull. /[BymMepHas MOTEeHIMAIbHAs SIMa, BBIPOXK/IEHUE KBAHTOBBIX COCTOSIHUN U CHSITHE BbI-
poxxnenus. IlorennuanbHas siMa KOHEUYHOUW TIyOMHBI M BIMSIHHE €€ IIYOMHBI U IIUPUHBI HA YPOBHU
SHEPIrUU YacTHLbl. BO3MOXKHOCTh JIOKAJIM3aIUN YacTUIBl B IPOCTpaHCTBE. TyHHENbHBINA A dekT. 3a-
MTOJIHEHUE YpOBHEN U npuHumn [laynu, nomHas sHEprus COBOKYIMHOCTH 3JEKTPOHOB B KBAHTOBOM CH-
CTEME. YPOBHHU DHEPIMM B aTOME BOAOPOJA, EPEXObl MEXY YPOBHAMU. IHAMBUyaIbHOCTH CIIEK-
TPOB aTOMOB U SMHUCCHUOHHBIN CIIEKTPAIbHBIN aHAIN3. MeTayuinyeckas MOZeNb MOJIEKYJIbl U 00bsICHE-
HUE KOPpEJALUHU LBETHOCTH BelecTBa M 3(dexra conmpspkeHUs] XMMUUYECKUX CBSI3€H B MOJIEKYJIaX.
HopmanibHast m mHBEpCHas 3aCeleHHOCTh KBAHTOBBIX COCTOSHUM. [loryiomnieHue, CIOHTAHHOE U BbI-
Hyx)aeHHoe u3nydeHus. Koadduuuentsr Ditnmreiina. @opmyna [lnanka. YcuneHnue cBera mpu mpo-
XO0’KJIEHUH Yepe3 MHBEPCHO 3aceeHHyto cpeny. [lonsaTue o nazepax.

dusznyeckas MIpUPOIa XUMUUYECKON CBSI3U. DJIEKTPOHHOE CTPOEHHE MHOTO3JIEKTPOHHBIX aTOMOB,
rudpuan3aiysi, O0ObsICHEHHE MPUYMH MOSIBICHUS MPOCTPAHCTBEHHBIX (GopM Mosekyi. [Tpunuun mak-
CHUMaJIbHOTO TepeKphIBaHMsl. BHyTpeHHee BpallleHue B MOJIEKYJaX U €ro poJib B OMOXMMHUYECKUX pe-



akuusax. JBM>KeHHE 4acTHI] B MHOTOAQTOMHBIX MOJIEKYJIaX U BUbl MOJIEKYJISPHOM CHEKTPOCKOMUHU.
CumMMeTpHsi MOJIEKYJ U TOSBJIEHUE MPAaBUII 0TOOpA.

DOTOXUMUYECKUE PEAKIIUU U OCOOEHHOCTH MOTEHITMALHBIX MTOBEPXHOCTEH OCHOBHBIX U BO30YXK-
JICHHBIX 3JIEKTPOHHBIX COCTOSHUI B MoJiekynax. Pacman monekyn npu ¢GoToBo3OyxaeHusx. Ousnde-
ckas mpupoja ¢porocuHTe3a. TpaHcrmopT sHEpruu MpHu GOTOCHHTE3e. 30HHAS CTPYKTYpa dJIEKTPOHHBIX
COCTOSTHUM KPUCTAJIJIOB. 3allOJHEHHbIE U HE3aNOJHEHHbIE 30Hbl. Y poBeHb @epmu. [IpoBoaHuKH, 1TO-
JTYMPOBOJTHUKU U AUAICKTPUKH. OCOOCHHOCTH MPOBOJMMOCTH B TIOTYIIPOBOTHUKAX.

CucremaTnka 3J€MEHTapHBIX YacTUL. 3aKOHBI B3aUMOIPEBPALLECHUN YaCTHLL, SACPHBIE PEaKLIHH,
nedext maccel. CTpoeHue sijaep, sAepHbBIE CUJIbl, YCTOWYUBBIC U HEYCTOWYUBBIC SApa, €CTECTBEHHAS U
HCKYCCTBEHHAs! paJluOaKTUBHOCTh. 3AKOHBI PAJIMOAKTUBHOTO pacnaja. [I[puHIuns! pagnoakTHBaMoH-
HOTO aHanu3a. «MedeHbie» aToMbl B Ouonorun. [yt ncrnonb30BaHus SIEPHON YHEPTHH.

3aKOHOMEPHOCTH pa3BUTHS

[TousaTue o6 3BodronMK B Ppusnke, OMOJIOTHH U JPYruX HayKax. [[poTMBONOIO0KHOCTD HAIIPABICH-
HOCTEH 3TUX 3BOJIIOLMOHHBIX ITporeccoB. [lyTu npeogosieHnst npoTuBoOpeyns.

Bpewms B knaccuueckom mMupe. Posib nepuoanueckux M HEMepruoAMUeCKUX MPUPOAHBIX MPOLIECCOB
B (hOopMHUpOBaHHUM TMOHATHS BpeMeHHU. VIHBapHaHTHOCTb MPOCTEHIINX (PU3NYECKUX 3aKOHOB OTHOCH-
TEJbHO CMEHBI 3HaKa BpeMeHHU. HepaBHOBECHBIE MPOIIECCHI B CIOKHBIX CUCTEMAX U MOSIBICHUE CTPEIbI
BpeMeHH. Pomb ciydaiiHbiX (akTopoB B (OPMUPOBAHUU CTPEJbl BpeMeHU. DIyKTyaluu, MosBICHHE
CaMOOpraHU3allii B OTKPBITHIX CHCTEMaxX W TmepepacTaHue (IyKTyallud B MaKpOCKOTMHYECKH 3¢-
¢dexT. Ponb 6udypkaruii. [ToBegeHne 3HTPONUN B OTKPBITHIX CUCTEMaX.

JloNOJIHUTEJILHOCTb, COOTBETCTBHE, MPOrHO3. O0IHOCTH (PYyHIAMEHTAIbHBIX BHIBO/I0OB

puzuxn

[TpuHIMI TOMOTHUTENFHOCTH U €T0 BCEOOIIHOCTh. Mcmonp30BaHuEe MoJeNnel SIBICHUNH U 00beK-
TOB B IpOLIECCE NMO3HAHUS KaK CJIEJCTBUE MPUHIMINA JOMOJIHUTEIbHOCTH. OOpaTHbIe 3a1a4l, CyObeK-
TUBHBIN (akTop mpu ux pemeHnr. OrpaHUYeHHOCTh MPUHIUIA JOKA3aTEIbHOCTH B Hayke. [IpuHImn
COOTBETCTBHS, HaOt01aeMble U HEHAOI01aeMble BeTUYMHBI B (hu3uke. TpeboBanus K GopMHpOBa-
HUIO QU3UYECKUX TeopHil. PacmmpenHoe noHMMaHue MpuHIUNa aerepMuHn3Ma. CiydaifHoe U 3aKo-
HOMEpHOE B MPUPOJIE U Mpeesibl TPUMEHUMOCTH HAy4YHOro MporHo3a. Hay4yHslil mporuo3 B Hayke 00
obmectBe. Pu3nka u kubepHerruka. Creasiimye CUCTEMBI U YIIPaBIICHUE.

4.2. Conepxanue JeKIUii
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1. | DBomonusa U cOBpeMEeHHBIE MOJeNH (PU3NUECKOW KapTuHBI Mupa. Ponb poc- | 2 +
CHMCKHMX Yy4eHBIX B pa3BUTUH (pus3uku. CoBpeMeHHas (PHU3MKaA KaK KyJIbTypa
HaOJI0/IEHUH, MOACTUPOBAHNUS, SKCIEPUMEHTAIBHOTO UCCIIEOBAHUS U KOJIU-
YEeCTBEHHOT'O MTPOrHO3UPOBAHMS SIBICHUI Npupoabl. Poib GpU3NKM B pa3BUTHH
TEXHHUKHU U arpolpOMBIIUIEHHOTO Npou3BoacTBa. KuHematnka maTepuaibHON
Touku. KoopauHaTHbIN MeTOJ onucaHus ABMKeHUH. KnHeMaTnueckoe ypas-
HEHUE JBUKEHUS U OMpeeliseMble 0 HeMy KHHEMaTHUeCKUE XapaKTepUCTU-
KH.
2. | BektopHbIii crioco0 onmcaHusi IBWIKEHUN. BeKTopwl mepemermieHus, CKopo- | 2 +
CTH, YCKOPEHUS. YTJIOBbIE XapaKTEPUCTUKHU JBUKEHUS 110 OKPYXHOCTHU. JIie-
MEHTBI PEJISITUBUCTCKOM MeXaHHWKHU. [locTynarsl crienranbHON TEOpUU OTHO-
curenbHocTH. [IpeobpazoBanus Jlopenua. Crnoxenue ckopocteil. OTHOCH-
TEJIbHOCTh JJIMHBI OTPE3KOB U JUIUTEIHbHOCTH BPEMEHHBIX HHTEPBAJIOB.
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JlnHamMuKa MaTepuaibHOM TOYKM W MOCTYNATEIbHOTO JBHXKEHHUS TBEPIOTO
tena. [Ipunuun orHocutenbHOCTH. 3akoHbl HetoToHa. Bunel cun. Jlunamuka
BpaIllaTeIbHOTO JBHKEHUA. MOMEHT cuiibl. MOMEHT MHEpUUU. 3aKOHBI CO-
XpaHEHUs] UMITYJIbCa U MOMEHTA UMITYJIbCa.

WuepunanbHble ¥ HEUHEPLIHUAIbHBIE CUCTEMbl OTcu€Ta. CUIIbl MHEPIUU MPU
pPa3TUYHBIX BUJIAX JIBUKCHHUS

Pabora, MmomHoCTh 1 3Heprusa. Mexanuueckas padoTa ¥ MOUIHOCTb MpPH TO-
CTyHnaTCJIbHOM U BpallaTCIIbHOM JIBUKCHHUAX. Kunernueckas SHEPTrUd U TCO-
peMa 0 KHHETUYECKOW SHEPTHUH.

KOHCGpBaTI/IBHInle CUJIBI U NTOTCHUHAJIbHAA DSHCPIU. HpI/IMepr IIOTCHII U AJIb-
HBIX MO0JIEH. 3aKOH COXPAHEHUsI SHEPTUU B MEXAHUKE.

Mexanuueckue konebanusi. Kunemaruka rapmoHuueckux kosiebanwii. Cio-
JKEHUE KoJieOaHui. AKYCTHYECKHE PE30HATOPHI.

JluHaMuka rapMoHUYecKUxX Konebanuil. J{uddepenuansHoe ypaBHEHHE KO-
nebaHuil. 3aTyxarone U BBIHYXACHHBIC KoieOanus. MexaHudecKui pe3o-
HaHC. MasiTHUKH.

Mexanndeckue BoHBL. BonmHOBOe ypaBHeHue. Buabl BomH. MHTEpdepenmms,
Judpakuus ¥ aucnepcus BojiH. BoiHbl u nHGopManus.

10.

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJSIPHO-KUHETHUECKON Teopuu. M aeanbHblil
ra3. OcHoBHoe ypaBHeHue MKT u ypaBHEHHE COCTOSIHUS MACAIBHOTO ra3a.

11.

ArperaTHble cOCTOSHUS U (a3oBble nepexossl. PeanbHbie ra3pl. CKuKeHHE
razoB. OcoOeHHOCTH XuaKkoro coctosiHus. Ctpoenne kpuctamioB. JedexTo
KPUCTAJUIMYECKOro cTpoeHus. IIpoOYHOCTh U INIACTUYHOCT.

12.

SBnenus nepenoca. Jud¢ysus, TemonpoBOJHOCT U BHYTPEHHEE TPEHHE.
MonexkyJIsipHO-KMHETHYECKAasi TEOpUs BJIICHUM IEpEHOCa.

13.

OCHOBBI TEPMOJMHAMHUKN. BHYTpEHHsI 3HEpPrusl U MepBOe HA4yauo TEPMOIU-
HamMuKH. PaboTa M TemnoéMKOCTh Ta3a Mpu pa3uyHbIX mpoueccax. Bropoii
3aKOH TEPMOJMHAMUKHU. TeIUIOBbIE ABUTAaTeId U XOJIOAWIbHBIE MAIlWHBI.
KIT[l TerioBbIX ABUTaTENIed U CTATUCTUYECKUN CMBICI BTOPOIO 3aKOHA Tep-
MoauHaMukH. [lonstue suTponuu. TpeTuil 3aK0H TEPMOJUHAMUKH. DJIEMEH-
Thl OMOIHEPTETUKH.

14.

DnekTpuyeckuil 3apsana. BzaumopeincTBue 3apsgoB. DIEKTPOCTATHYECKOE MO-
ne. Bexrop HanpsoxkéHHocTH. Pacuér anekrpocratnueckux nonei. [lorenmuman
3JeKTpocTaTuyeckoro mnojis. PaboTa mo mepememnieHuo 3apsioB B JIEKTPO-
cratuyeckoM noje. [loTeHunan u rpaueHT NOTEeHIMana. JKBUIIOTEHIUAIb-
HbIE MIOBEPXHOCTH.

15.

BemectBo B anekrpudeckoMm mnoste. [lomsspHeie 1 HenomsipHble MOIeKybl. I1o-
JSApU3anMs JUDJIEKTPUKOB. BekTop cmemenns. [IpoBOIHUKH B 2JE€KTPOCTaTH-
YECKOM I10JIe. DIEKTPOEMKOCTh NPOBOIHUKOB. KOHIEHCATOPBI.

16.

[TocTossHHBIN 3JIEKTpUYECKUH TOK. 3akoH OMa. DNEeKTpOABUMKYIIAs CHIIA.
[TpaBuna Kupxroda u pacuéTsl 2JeKTpUUIECKHX IIeTIeH.

17.

Knaccuueckas Teopus snexTponpoBoaHocTH. BeiBon 3akona Owma. [pupona
CBEpXMpOoBOAMMOCTH. HocuTenu Toka B pa3iaMyHbIX MPOBOJAHUKAX. DIIEMEHTHI
Teopun snekTponpoBoaHocTH. [lomynpoBoxnuku. I[lomynpoBOAHHUKOBEIE
npuOOpBHI.

18.

OneMeHThl (PU3NYECKO 371eKTpOHUKHU. KOHTaKTHBIE SIBIEHHUS B MeETayUlax M
MOJIYNPOBOJIHUKAX. Y CIIEXU COBPEMEHHOM MOJYNPOBOJHUKOBON KOMIIBIOTEP-
HOY TexHUKHU. buoToku u OuonHpopmaTuka.

19.

MaruutHoe nosue. BzaumoaencTBue 3JeKTpuYecKuX TOKOB. Pacu€Tel MarHur-
HbIX nosneil. 3akoH buo-Casapa-Jlannaca.

20.

MarauTHble CBOICTBa BemiecTBa. Jlua-, mapa- u ¢peppomMarHeTuku. JJoMeHBI.
DeppuThl. JNEKTPOMATHUTHBIE CENAPATOPHI B arPOUHKEHEPHUH.
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21.

JlelicTBME€ MArHUTHOTO MOJISI HA AJEKTPUYECKUM TOK W ABWKYIIUECS 3apsi-
»keHHbIe yacTuibl. Cuna Ammnepa u cuna Jlopenna. ddext Xomra. Dnekrpo-
JIBUTATEIIH.

22,

OnexTpoMarHuTHast MHAyKIus. 3akoH Papazes u npasuio Jlenna. Mexanusm
Bo3HUKHOBeHUST JJIC wuHaykumu. ['eneparopel rapmonudeckord IJC u
TpaHnchopmaropbl. MHAYKTUBHOCTH MPOBOJHUKOB. DHEPrUsi MarHUTHOTO T0-
T8

23.

[Tepemennsblit snekTpuueckuii Tok. Llenu nepemenHoro Toka. 3akoH Oma Jist
nenei nepeMeHHoro Toka. [lojiHOe conpoTUBIEHUE NEPEMEHHOMY TOKY. Bek-
TOpHas AuarpamMma. Pe3oHaHC B 1IensiX MepEMEHHOr0 TOKa.

24,

OnektpoMarautHoe mnojie. O6o00meHue 3akoHa dapanesi. 3aK0H MOJHOTO TO-
ka. Tok cMelnieHus. DIeKTpOMarHuTHbIE BOJIHBL. Y paBHeHus Makcsenna. Cu-
cTeMa ypaBHeHHM MakcBemna B quddepeHuanbHO U HHTErpaabHOi (op-
Max. Bektop YMoBa-IlolinTuHra. JlaBnenue ceera. ['apMOHMYECKHN OCLIAILISA-
Top. CBOOOAHBIE 3IEKTPOMArHUTHbIE KoeOaHusl. 3aTyXarollue U BhIHYXKICH-
Hble Koniebanus. Pe3onanc.

25.

I'enepanus, nepenaya U OpUEM JIEKTPOMArHUTHBIX BOJH. OTKPBITBHIN KoJIe-
OarenbHbI KOHTYp. [IpuHIMI paboOTHl paanoneperaTInKa U paguonpruEMHU-
Ka. Moaynsuus U IeTEeKTUPOBAHUE JIEKTPOMArHUTHBIX BOJIH. Pagnosokanus
u teneBuaeHue. lllkana 31eKTpOMAarHUTHBIX BOJH. Pa3nuuHble quana3oHbI
YacTOT JEKTPOMArHUTHBIX BOJH, UX XapaKTepHbIe OCOOEHHOCTU U TEXHUYE-
CKHE CpeZCTBa WX ModydeHus. Mcrnonb30BaHne BUIUMBIX YIbTPapHOIETOBBIX
U APYTUX W3JIYYEHUH B PACTEHUEBOACTBE U )KUBOTHOBOJICTBE.

26.

DONEeMEHTBl T'eOMETpUUYECKON ONTUKH. OCHOBBI T'€OMETPUYECKONW ONTHKH.
®opmynsl Openens. [IpuHiunm oOpaTUMOCTH CBETOBBIX Jydeid. [Tpubopsr
reOMEeTpUYECKOU onTUKHU. PoToMeTpus.

217.

DneMeHThl BOJHOBOM onTuku. [Ipuniun [toiirenca. MaTepdepennus cpera.
KorepeHTHOCTh M onTHUYECKUH XOJ JIydel. Y CIOBHS MakKCUMyMa U MUHUMY-
Mma. Uarepdepometpsl. DnemenTs! rosorpaduu. dudpakuus ceera. [IpuHmmm
Ioitrenca-@penens. Audpakunonnas pemérka. Crnekrporpadus. dudpax-
111 PEHTI€HOBCKHUX JIy4eil.

28.

B3aumoneiictBue nznydenus ¢ BemectBoMm. [lonspusanus cBeta npu oTpaxe-
HUU U mpenowieHuu. J[BoliHoe nydenpenomieHue. ONTUYECKH aKTHBHBIE
BeniecTBa. Caxapumerpsl. VIckyccTBeHHass aHU30TPONHS U €€ UCII0JIb30BaHHUE.
Hopmanehas u anomanbHas aucrepcus. TeroBoe uzinydeHue. AOGCOITIOTHO
yéproe Teno. 3akonel Kupxroda, Credana-bonprmana u Buna. @opmyna
[Inanka. OnTuyeckas NIUPOMETPHSL.

29.

®dotorpdext. BHennnit, BHyTpeHHUN U BEHTHIBHBIA (poTodddexT. YpaBHe-
Hue DiinmreiiHa. [Ipumenenne porosnementoB. Ipdexkr Komnrona. Jlromu-
HECIIEHTHOE M3JIyueHHe. buomoMuHecieH s,

dotobuonorunueckue mnpoueccsl. dotocunres. TepMoauHaAMHUKa U MEXaHU3M
doTtocuHTe3a. brosHepreTuka.

30.

OneMeHTbl KBAaHTOBOM MexaHMKHU. KopnycKynsipHO-BOJHOBOW ayanusM. Jlu-
dbpakuus nexkTpoHoB. CooTHOEHUs HeonpeaenéHHocre. Ypasaenue [lpe-
JUHrepa. AToM BOJIOpOAa. DHEPreTHYecKue ypoBHHM aroma. [loTeHmnuan Bo3-
Oyxxnenus u vonmzanuu. [loctynarsl bopa. M3nydenue u nornomnieHue sHep-
run. Boopo1onono6Hbie HOHBI.

CTpyKTypa CIIOKHBIX aTOMOB. DHEPreTUYECKHE YPOBHHU B CIIOKHBIX aToOMax.
[punnun Iaynu. OnTudeckue COeKTpsl U CHEKTPbl PEHTITE€HOBCKOIO U3JIy4de-
Husl. [lepuoanyeckas cucrema snemeHToB /.M. Menpaeneena.
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31.

®dusnka MOJIEKyJI. DHEPTeTHUYECKUE YPOBHH MoJieKys. OOMEHHOEe B3auMO/ICH-
ctBre. Monekynsipable crieKTpsl. [IpuHIun paboThl KBAHTOBBIX I'€HEPATOPOB.
DJIEKTPOHHBIN NTapaMarHUTHBIN pe3oHaHc. [loauMepsl U )KUIKUE KPUCTAILIBI.
OcHOBHBIE BUBI KOJUIEKTUBU3AUHN MOJIEKYI. CTpoeHHEe OTUMEPOB U UX pu-
3UYECKUE CBOMCTBA. THIBI )KMAKUX KPUCTAJUIOB. J/luCrien Ha XKUIOKHUX KpH-
cTajax. SIBleHue paJInoakTUBHOCTU. Buapl paanoakTuBHOrO pacnana. 3akoH
paaroakTUBHOrO pacnanga. CtabunbHble U paanoakTUBHbIE U30TONBL. CoBpe-
MEHHBIE METOJbl PAaAMOXUMHUHU U paguoduonoruu. IIpobGieMsl paanos’koso-
THUH.

32.

CocraB aroMHoro sigpa. M3oTomnbl. MexaHMuecKuii U1 MarHUTHBIA MOMEHTBI
saaep. SlnepHble CUIIbI U SHEPTHS CBS3M siApa. SAnepHbIA MarHUTHBIM PE30HAHC
U €ro HUCHoJIb30BaHue. flnepHble peakuuu. MeXaHH3M sIEpHBIX pEaKiUil.
Ilennas peakuust nenenus suaep. Mcmons3oBanue aromHo# sHeprun. [Ipobie-
Ma ymnpasisieMol TepMmosiiepHON peakuuu. DHeprus ConHua u 3BE3n. Snep-
Hasl 9KOJIOTHs.

33.

OnemenTapHble yacTulbl. Kimaccugukamus sneMeHTapHbIX yacTull. B3aumo-
MPEBPAIIaeMOCTh AIEMEHTAPHBIX YacTUIl. MeTobl yCKOpeHus yacTull. AHTHU-
YaCTHUIIbl U AaHTUBEIECTBO. BEmecTBo B 3KCTpeMabHBIX YCIOBHSX.
CoBpeMeHHast ¢u3nKa U arpourkeHepus. BemectBo u moje. OObEKTH H
IpOIeCcChl. DBOMIOIMOHHBIE TPOILECCHl Ipeodpa3zoBaHus MaTepuu. Berme-
CTBEHHbBIE, SHEPTeTUUYECKHUE, AIEKTPOMArHUTHEIE U UH(OPMALIMOHHBIE TIPE00-
pa3oBaHusi 61000beKkTOB. PazButne arpopusuku, 6MOMexaHuku, OMOYU3UKH,
OMO’HEPreTHKH, OMOMH(GOPMATUKH, OMOTEXHOJIOTHH M arPOMHKCHEPHHU.

Hroro

66

10%

4.3. Coaepxxanue JJaGOPaTOPHBIX 3aHATHIH

HanmMeHnoBanue 1a00paTOpPHBIX 3aHITHI

4JacoB

IIpakTuueckas

MOArOTOBKA

I/IzyquI/Ie MEXaHHYCCKOI'O ABMKCHHS HA MalllMHE ATBy,I[a

Omnpenenenne MOMeHTa nHepLUHU MasgTHIKA O0epOeka

OnpeneneHre MOMEHTa HHEPLMHU METOJIOM KPYTHJIbHBIX KoJeOaHui

N3ydenne konebaHuii MAaTEMAaTUUECKOTO MAsITHHKA M OMIPEICIICHUE YCKOpe-
HUS CBOOOIHOTO ITaCHUS

+ |+ |+ |+

M3yuenne rapMOHUYECKHX KOJIeOaHUI ¢ OMOIIBIO NPY>KUHHOTO MasiTHUKA

W3ydeHue 3aTyxammux KojeOaHuil Ipu BHYTPEHHEM TPEHHUH

Omnpenenenue BSI3KOCTH KUJAKOCTU 10 MeToy CTokca

Onpenenenue AIMHBI CBOOOAHOTO Mpodera MoIeKyn U ko3 duiueHra BHyT-
PEHHETO TPEHHsI BO3/1yXa

+ |+ [+ |+

HccnegoBanue QJICKTPOCTATUYCCKOI'O MOJIA

V3mepeHnne EMKOCTH KOHICHCATOPA

Blol© ® |Njoju| & (wn|e

I/I3MepeHHe COIMPOTUBJICHHUSA ITPOBOAHUKOB MCTOJOM MOCTA YurcroHa

[EEN
N

I/IzyquI/Ie OCIH IMTOCTOAHHOT'O TOKa

[EEN
w

N3mepenne ropu3oHTaIbHONM COCTABISIONIEH MArHUTHOTO TOJIsE 3eMJIN

[EEN
-

N3ydenue nenu nepeMeHHOro ToKa U orpeieeHle HHIYKTUBHOCTH KaTyIIKH

+ |+ |+ |+ [+ ]+

[EEN
o

N3ydenne qudpakiiuu CBeTa U ONpeiesicHUe JTHHBI CBETOBOM BOJIHBI ITPH T10-
MOIIU AU(PPAKIIMOHHON PEIIETKH

N NA SRR (M|~ &~ ||| Komuectso

+

[EEN
o

[TosrydyeHue U aHaIU3 MOJIIPU30BAHHOTO CBETA
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17. | 3yueHnue onTHYECKUX TUPOMETPOB 2 +
18. | M3yuenue 3akoHOB BHelIHero ¢porodddexra 2 +
19. | AHanu3 crieKTpa U3IydeHHUs ra30pa3psaHON JTaMIThI 2 +
20. | AHayInM3 CHIEKTpPa U3TYUEHUS JIAMIIbl HAKaJIMBAHHSI 2 +

Hroro 66 | 20%

4.4, ConepxaHue NPaAaKTHYECKUX/CeMUHAPCKUX 3aHATHH

2 | £¢

Ne . ggl 2 S

- HaumeHoBaHMe MPaKTUUYECKUX 3aHATUN E 2 E 2

] S o

~ él* =
1. Kunemartuka 2 +
2. Jlnnamuka 2 +
3. 3aKOHBI COXpPaHCHUS 2 +
4. MexaHuueckue KoueOaHusl ¥ BOJTHBI 4 +
5. DJIeMEHTHI MOJICKYJISIPHOM M CTATUCTUYECKOU (PU3UKH 4 +
6. DJeMEeHTHI TePMOJIMHAMUKH 2 +
7. DNIEeKTpOCTaTUKA 2 +
8. ITOCTOSITHHBIN TOK, SJIEKTPUICCKUE 1IETTH U MaTEPUAITBI. 2 +
9. [TocTosIHHOE MAarHUTHOE T0JIE 2 +
10. | DaexkTpoMarHUTHBIC KOJICOAHUS U BOJIHBI. 4 +
11. | 'eomeTpuueckasi ¥ BOJHOBAsI ONTUKA 2 +
12. | KBanToBas onTuka 2 +
13. | DieMeHTHI KBAaHTOBOW MEXaHUKHU M aTOMHOM (DPU3HKH 2 +
14. ATOMHOE SIAPO ¥ DJICMEHTAPHBIE YaCTUIIBI 2 +

HTroro 34 | 20%

4.5. Buabl u cofepxaHue CaMOCTOSITEIbHON padoThl 00y4aroIuXxcst

4.5.1. Bunsl caMOCTOSATENBHOM pabOThI 00yJaIOINXCs

Bunpl camocTosTensHON paboThl 00yUYarommXCs

KomnuectBo yacoB

[ToaroTOBKA K MPAKTHYECKUM 3aHSATUSIM 25
[ToaroToBka K J1aGOpaTOPHBIM 3aHATHUSM U K 3alTUTE J1a00- 25
paTOpHBIX paboT

CamocTosTeTbHOE N3YYCHHUE OTICTBHBIX TEM U BOIIPOCOB 18
[ToaroToBKa K 3K3aMeHY 27
Hroro 95

4.5.2. Conep:kaHue caMOCTOSITEILHON pabOThl 00Y4aIOINXCs
Conep:kaHue BOIIPOCOB, H3Y4aeMbIX CTYJCHTAMH CAMOCTOSTEIBHO:
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Ne Kon-Bo

- HaunmenoBanue TeM 1 BOpocoB 4acos

1. Kunemaruka. 3agaun OananCcTUKY, HABECHHS Ha 11€J1b, ONTUMHU3AIUH JBU)KEHUS, 8
UX IPUMEHEHHUE B arPOMH)KEHEPHH.

2. Jnramuka. PeakTuBHOE nBHkeHHe. /[Brkenne HeOecHBIX Tell. [ToaéTel B KocMoc. 8
Y CTONYUBOCTD ABUKEHUS. | HPOCKOIBI.

3. 3akoHbl coxpaHeHus. [lepenada MOITHOCTH B MeXaHW4YeCcKUX cuctemax. [Ipobiema 8
6e3onopHoro apukeHus. [Ipodiaema Be4HOro ABUraTelis NepBoro poja.

4. Mexanuueckue KojebaHus 1 BOJHBL. PacuéT KOHKPETHBIX COCTOSIHUI U orpeiere- 8
HHUE COOCTBEHHBIX 4aCTOT KOJEOATEIbHBIX CUCTEM

5. DJeMeHTBl MOJIEKYJISIPHON U cTaTUCTUYeCKON U3UKU. OCOOEHHOCTH XKHUIKOTO CO- 8
cTosHus. [I0BEpXHOCTHOE HATSIKEHUE, CMaYMBaHUE, KaIWJIISPBIL.

6. DneMeHTHl TEpMOIMHAMUKHU. TeruioBast JHEpreTHKa U €€ IKOJIOTUYECKUH acTIeKT. 6
TemronzonAnus, METO bl )KOHOMHH TEIUIA.

7. OnekrpocraTika. CTaTHUECKOE 3JEKTPUUECTBO. DIIEKTpU3anus Tel. JIBrmkKeHue 3a-
PSOKCHHBIX YaCTHL] B DJICKTPUUYECKUX MOJAX. AHAJIOTHHA MEXAY DJIEKTPOCTaTHYe- 6
CKHMM U TPaBUTALMOHHBIM ITOJISIMHU.

8. IToCcTOSHHBIN TOK, IEKTPUUECKHUE LETTH U MAaTEpUaJIbl. DJIEKTPUUYECKUM TOK B KHUI- 6
KocTsX M razax. KopoHusiil pazpsia. 1eKTpopUIbTPHL.

9. [TocrosstHHOE MarHuTHOE 1oJj€. [IoCcTOSAHHBIE MarHUTBI. MarHuTHOE 10JIE 3EMIIH. 6
JIBrKEeHME 3apsKEHHBIX YAaCTHI] B MArHUTHBIX MOJISIX. Macc-CIEKTpOMETpHSL.

10. | DnexTpomarHuTHBIC KosnebaHus U BoiHbL. M300perenue paauo. [lepenaya curna- 6
710B. PagnocBs3p u paguonokanusi. MEUKpOBOJIHOBAs] TEXHUKA.

11. | I'eomerpudeckas 1 BOTHOBas ontuka. Ontudeckue n3o0paxkeHus. MexaHusm 3pe- 5
HUs, 1eeKTsl 3peHusi. OnTuyeckue siBIeHus B aTMocdepe.

12. | KBanroBas onrtuka. JlioMmuHecueHus. BeiHykIeHHOE H3JIydeHHE U ONTHYECKUE 5
KBaHTOBBIC reHepaTopbl. DoToHbl. OnbIT béTte, 23ddhext Komnrona.

13. | DnemeHTHI KBaHTOBOM MEXaHHUKH U aTOMHOM ¢u3uku. [locTtaHoBKa 3a/1a4 0 JBUXKE- 5
HUM Mukpouactull. Onepatops! puszndeckux BeanuuH. KBaHTOBbIE COCTOSHUS.

14. | AtoMHOe sSp0 U AyeMEHTapHble YacTUlbl. MoHn3upyomuye U3nydeHnus U OLleHKa
UX JCHCTBHS HAa MaT€pUabl U )KUBBIE OPTaHU3MBbI. METOIBI U3MEPEHUS UHTCHCHB- 5
HOCTH MOHHM3UPYIOIUX W3NydeHul. EcTecTBeHHBIN pagraiioOHHbIA (QOH.

15. | CoBpemenHas ¢pu3uveckas kKapTuHa Mupa. Postb QU3UKU B pa3BUTHH TEXHUKH H ar- 5
PONPOMBIINIIEHHOTO POU3BOJICTBA.
Hroro 95

VYuebHo-MeToan4eckue pazpadbotku umerorcs B Hayunoit 6ubiamoreke dI'bBOY BO HOxHo-
VYpaneckuii 'AY:

1. MonekynspHas Gpusnka U TepMOIUHAMUKA [ DJIEKTPOHHBIN pecypc] : yued. mocodue ajis ca-
MOCTOSITEIbHON paboThl CTYICHTOB OYHOM M 3a0uHOM (hopMbl 00yueHus [HanpasieHuit 35.03.06 Ar-
pounkenepusi, 13.03.02 DnekTposnepreruka u ekTpoTrexHuka, 19.03.02 IlpoaykTel nuTaHus H3
pacTUTEnbHOro chipbs, 23.03.03 Dkcmyaranus TpaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH U KOMILIEK-
coB, crenuambHocTd 23.05.01 Hazemuble TpaHCTOpPTHO-TeXHOJNIOTHYEeCKUEe cpenactBa] / HOxHO-
VYpansckuit 'AY, HUHctutyr arpommkeHepuu ; coct. E. M. bacapeiruna. - YensOounck: FOxHo-
VYpaneckuii 'AY, 2019. - 47 c¢. : Tabn. - bubmuorp.: c. 47 (5 Ha3B.). Pexum npocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nyecKkre OCHOBBI KIIACCHYECKOM MEXaHUKH [ DNEKTPOHHBIN pecypc] : yued. mocobue st
CaMOCTOSITENIbHONW Pa0OThI CTYJCHTOB OYHOH M 3a04HOM (hopmbl oOyueHus [Hampasienuit 35.03.06
Arpounxenepus, 13.03.02 DnextposHepretuka u snekTporexuuka, 19.03.02 ITpoaykTel nuTaHUs U3
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http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

pacTUTEnbHOro chipbs, 23.03.03 Dkcmyaranus TpaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH U KOMILIEK-
coB, crnenuambHocTd 23.05.01 Hazemuble TpaHCTOPTHO-TeXHOJNIOTHYEeCKHE cpenactBa] / HOxkHO-
VYpansckuit 'AY, HUnctutyr arpoummkeHepuu ; coct. E. M. bacapeiruna. - Yensounck: FOsxHo-
VYpaneckuii I'AY, 2019. - 99 c¢. : wun., tabn. - bubmworp.: c. 99 (5 nHa3B.). Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. DnektpocTtatuka. [TocTOsTHHBIN TOK [DIEKTPOHHBIA pecypc]: yued. mocodoue s caMoCTOs-
TEJNBbHOM pabOThl CTYJEHTOB OYHOU U 3a04. hopmbl oOyuenus / FOxno-Ypansckuit I'AY, Uncturyt
arpounxeHepuu; coct. E. M. bacapreiruna - Uensounck: Oxuo-Ypansckuit 'AY, 2018 - 95 c. - Jlo-
CTyI U3 JIokanbHO# cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DNeKTpOMArHUTHBIC SIBJICHUS W KBAHTOBBIC d(PPEKTHI [ DIEKTPOHHBIN pecypc]: yued. moco-
Oue 11 caMOCTOATENbHOM paboThl CTYJEHTOB OYHOM U 3a04. (hopMbl oOyueHust / FOxHO-Y panbckuit
I'AY, Unacturyr arpounskenepuu; coct. E. M. Bacapeiruna - Yensounck: KOxuo-Ypanbckuii [AY,
2018 - 49 c. - loctyn u3 nokaibHoi cetu: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

6. ®OoHI OLICHOYHBIX CPEACTB AJIsl IPOBEACHUS
NPOMEKYTOUYHOH aTTecTANMU 00y4alOIHXCS N0 JMCHHUIIJIMHE

Jlnst ycTaHOBJIEHUSI COOTBETCTBUSI YPOBHS MOATOTOBKM oOydaromuxcsi TpedoBanusim OI'OC
BO pazpaboTtan (oHI OLIEHOYHBIX CPEACTB JUISI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M TPOBEACHHUS
MIPOMEXYTOUHOM aTTecTalluyd O0y4arommxcs mo guciuruinHe. OoHJT OIEHOYHBIX CPENICTB MpEACTaB-
neH B [Ipunoxenun.

7. OCHOBHAsI M JONOJTHUTEJIbHAsI y4eOHasi JUTePaTypa, Heo0X0AMMAas 1JIsl OCBOCHHS
AUCHMILIHHBI

OcHOBHas M AOTIOJHUTEIbHAS yaeOHas muTepaTypa umeercs B Hayunoit OubmmoTeke M 3iek-
TpoHHOH MH(pOpMarmoHHo-00pazoBaTensHO cpeae PI'BOY BO I0xno-Ypansckuii [AY.

OcHoBHasi JiuTEepaTypa
I'pabosckuii, P. U. Kypc ¢usuku : yuebnoe nocobue s By3os / P. . I'paboBckuit. — 13-¢
m3a., crep. — Cankr-IlerepOypr : Jlawp, 2022. — 608 c¢. — ISBN 978-5-8114-9073-8. —

Texkcr: osnextponHslii / Jlaup : 3nekTpoHHO-OMOnmoreynas cucrema. —  URL:
https://e.lanbook.com/book/184052.

WBanos, 1. B. COopHuk 3aa4 110 Kypcy OCHOBBI (pU3UKHU 1 Onodusuku : yuebHoe nocoodue / 1.
B. UBanoB. — 2-e usn., ucnp. — Cankr-IletepOypr : Jlanp, 2021. — 128 c. — ISBN 978-5-
8114-1349-2. — Texkcr : anekTpoHHBIH // JIaHb : 3nekTpoHHO-O0nbanoTeunas cucrema. — URL:
https://e.lanbook.com/book/168419.

Jlusenues, H. M. Kypc ¢usuku : yuebnuk / H. M. JluBenueB. — 7-¢ u3z., crep. — CaHKT-
1.3. TlerepOypr : Jlaub, 2022. — 672 c. — ISBN 978-5-8114-1240-2. — TeKcCT : 3JaeKTPOHHBI# //
Jlanb : anexTpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/210782.

1.1.

1.2.

bacapeiruna, E. M. 3akoHbl mocTOSTHHOTO TOKa @ yueOHOoe mocobue / E. M. bacapeiruna, FO. A.
Hukunmn ; HOxHo-Ypansckuit ['AY, UuctutryTr arpounxenepun. — Yensounck : HOxHo-
"VYpameckui  I'AY, 2022. — 116 c¢. : w1, Tabn. — Pexum  moctyma:
http://nb.sursau.ru:8080/localdocs/fisika/31.pdf. - TekcT : 3IeKTPOHHBII.

1.4

JlomoJIHuTeIbHAS JIUTEpaTypa

Wpanos, . B. OcHoBbl pu3ukn u Onodusuku : yaeonoe nocodue / . B. IBanoB. — 2-¢ u3.,
ucthp., non. — Cankr-IlerepOypr : Jlanp, 2022. — 208 c. — ISBN 978-5-8114-1350-8. —
Tekcr : anexTpoHHBI // JIaHb : 3neKTpoHHO-0MOMMoTeYHas cuctema. — URL:
https://e.lanbook.com/book/210917.

1.6. Uponos, U. E. 3agaumn no ob6meit pusuke : yuedHoe nmocodue mys By308B / U. E. Upogos. — 18-¢

1.5.

16


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
https://e.lanbook.com/book/184052
https://e.lanbook.com/book/168419
https://e.lanbook.com/book/210782
http://nb.sursau.ru:8080/localdocs/fisika/31.pdf
https://e.lanbook.com/book/210917

u3n., crep. — Cankr-IlerepOypr : Jlans, 2021. — 420 c. — ISBN 978-5-8114-6779-2. —
Tekcr : anexTpoHHBI // JIaHb : 3neKTpoHHO-0MOMMoTeYHas cuctema. — URL:
https://e.lanbook.com/book/152437.

I'pabosckwuii, P. . CoopHuk 3anau o ¢usuke : yueOHoe nocodue / P. U. I'pabosckuii. — 4-¢
7 W31, CTep. — Canxr-IletepOypr : Jlans, 2022. — 128 c. — ISBN 978 5-8114-0462-9. —
" Tekcrt : anekTpoHHbIH // JIaHb : 3MeKTpOHHO-O0nbIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/210959.

8. Pecypchbl nHpOpMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « AHTEepHET», HE0OX0AUMbIE
JJIS1 OCBOCHMS TUCHUIIIMHBI

1. Equnoe okHO 1oCTyIa K ydeOHO-MeToAnYecKuM pa3padboTtkam https://roypray.pd

2. OBC «Jlanw» http://e.lanbook.com/

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

4. ®usuka. MexaHuKa : BUPTYAJIbHBIA aHAJOT Ja0opaTopHOro o0OpyaoBaHUs @ OOydaromuin
pecypce Il CaMOCTOSITEIbHOM pabOThI CTYICHTOB OYHOM M 3a09HOM (OopMbI 00ydeHUs. - TeKCT : dMek-
TPOHHBIN. - Anpec B cetu: https://edu.sursau.ru/course/view.php?id=3963

9. MeroauvecKkue yKa3aHus sl 00y4al0IUXCH 110 OCBOCHUIO JUCHMIIIIMHBI

YyebHo-MeToanYecKue pa3paboTku umeroTcs B HaydHoit OuOIMOTeKE H  AJICKTPOHHOW WH-
¢dopmannonno-odpazoBarenbHoi cpene PI'BOY BO HOxHo-Ypansckuit AY:

1. MonekynspHas pusnuka u TepMOIUHAMUKA [ DJIEKTPOHHBIN pecypc] : yued. mocodue ajis ca-
MOCTOSITEIbHOI paboTHI CTYICHTOB OYHOM M 3a04HOM (hopMbl 00yueHus [HamnpasieHuit 35.03.06 Ar-
pourkenepusi, 13.03.02 DnekTposnepreruka W ekTpoTexHuka, 19.03.02 IlpoaykTel nmuTaHus W3
pacTuTenpHOro coipbs, 23.03.03 Dkcmryaranus TpaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH U KOMILIEK-
coB, crnenuambHocTd 23.05.01 Hazemuble TpaHCTOPTHO-TeXHOJNIOTHYEeCKUE cpeactBa] / HOxkHO-
Vpansckuit 'AY, HUnuctutyt arpoummkeHepuu ; coct. E. M. bacapeiruna. - Yensounck: FOsxHo-
VYpaneckuii 'AY, 2019. - 47 c¢. : Tabn. - bubmuorp.: c. 47 (5 Ha3B.). Pexum npocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nyecKkre OCHOBBI KIIACCHUYECKOW MEXaHUKH [ DNEKTPOHHBIN pecypc] : yued. mocodue st
CaMOCTOSITENIbHOU Pa0OTHI CTYJACHTOB OYHOH M 3a04HOM (hopmbl oOyueHus [Hampasienuit 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreTuka u snekTporexuuka, 19.03.02 ITpoaykTel TuTaHus U3
pacTUTEnbHOro chipbs, 23.03.03 Dkcmyaranus TpaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH U KOMILIEK-
coB, crnenuambHocTd 23.05.01 Hazemuble TpaHCTOPTHO-TeXHOJNIOTHYEeCKUe cpenactBa] / HOxHO-
VYpansckuit 'AY, HUHctutyr arpommkeHepuu ; coct. E. M. bacapeiruna. - YensOounck: FOxHo-
VYpaneckuii I'AY, 2019. - 99 c. : wn., tabn. - bubmwmorp.: c. 99 (5 nHa3B.). Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. DnektpocTtatuka. [TocTOsTHHBIN TOK [DIEKTPOHHBIA pecypc]: yued. mocodoue mjisi caMoCTOs-
TEJNBbHOM pabOThl CTYJEHTOB OYHOU U 3a04. hopmbl oOyuenus / FOxno-Ypansckuit [AY, Uncturyt
arpounxeHepuu; coct. E. M. bacapeiruna - Uensounck: Oxuo-Ypansckuit 'AY, 2018 - 95 c. - Jlo-
CTyI U3 JIoKanbHO# cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DNeKTpOMAarHUTHBIC SIBJICHHUS W KBAHTOBBIC d(PPEKTHI [ DIEKTPOHHBIN pecypc]: yued. moco-
Oue 11 caMOCTOATENbHOM paboThl CTYJEHTOB OYHOH U 3a04. (hopMbl oOyueHust / FOxHO-Y panbckuit
I'AY, Unacturyr arpounskenepuu; coct. E. M. Bacapeiruna - Yensounck: KOxno-Ypanbckuii [AY,
2018 - 49 c. - loctyn u3 nokaibHo# cetu: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

5. DnektpruyectBo. Marnetu3m. OnTHKa ¥ KBaHTOBas (u3uKa [DIEKTPOHHBIN pecypc] : mado-
PaTOpHBIA MPAKTUKYM AJI CTYIEHTOB OYHOM M 3a0yHON (Qopmbl oOyueHus [Hampasnenuit 35.03.06
Arpounxenepus, 13.03.02 DnektposHepretuka u snekTporexuuka, 19.03.02 ITpoaykTel nuTaHus U3
pacTuTenpHOro chipbs, 23.03.03 Dkcmyaranus TpaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH U KOMILIEK-
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co, cnemuaigbHocTH 23.05.01 Haszemuble TpaHcHOpTHO-TeXHONMOrM4eckue cpeacrsal / FOxHo-
VYpansckuii 'AY, Uactutyt arpounxeHepun ; coct.: E. M. bacapeiruna, FO. A. Hukummms. - 2-e u3g.,
uchp. u jpom. - Yensounck: FOxuo-Ypansckuit AV, 2019. - 182 c. : nin., Tabn. - bubmumorp.: c. 182 (5
Ha3B.). Pexxum moctyna: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. ®usnveckre OCHOBBI MeXaHUKH. MosekynsapHast GU3MKa U TEPMOJMHAMUKA [ DIEKTPOHHBIH
pecypce] : 1abopaTOpHBIA MPAKTUKYM JUIsI CTYACHTOB OYHOW M 3a04HOM (pOopMBI 00yUeHUs [HampaBiie-
Huit 35.03.06 Arpounskenepust, 13.03.02 Dnexkrpo3nepreruka u 3nekTporexHuka, 19.03.02 [IpoaykTsel
MHUTAHUA U3 PACTUTEIIBHOTO ChIpbs, 23.03.03 Dkcrmyaranus TpaHCIOPTHO-TEXHOJOTMYECKUX MAIlluH U
KOMIUIEKCOB, crienuanbHocTu 23.05.01 HazemHble TpaHCTOPTHO-TEXHOJIOTHYECKUe cpenctBa) / FOx-
HO-Ypanbsckuit 'AY, Unctutyt arpounkenepuu ; coct.: E. M. bacapeiruna, 0. A. Hukumms. - 2-¢
U31., uchp. u Joi. - Yensounck: KOxuo-Ypansckuii [AY, 2019. - 136 c. : uin., Tabxa. - C npui. - bu6-
auorp.: ¢. 133 (5 na3B.). Pexxum mocryma:  http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

7. JlaboparopHast pabota Nel. Ompeznenenue yCKOPEHUsS! CHIIBI TSDKECTH € TIOMOIIBIO MaTeMa-
TUYECKOTO MasiTHUKA : METOJUWYECKHE YKa3aHUS JJIsi CaMOCTOATEIbHOW pabOThl CTYJEHTOB OYHOU U
3a0uHOM Gopm oOyuenus [HampasieHuit 35.03.06 Arpounxenepus, 13.03.02 DnekrposHepreTuka u
anekTporexHuka, 19.03.02 IlpoaykTel mUTaHWS U3 PACTUTEIBHOTO ChIpbs, 23.03.03 Dkcmryaramus
TPaHCIIOPTHO-TEXHOJIOTHYECKUX MAIIMH U KOMIUIEKCOB, cnenuanbHocTh 23.05.01 Hasemusle TpaHc-
MMOPTHO-TEXHOJIOTUYECKHe cpenctBal / cocraputenu: E. M. bacapeiruna, 10. A. Hukumms ; KOxHO-
VYpansckuiit 'AY, Uuctutyt arpomxenepun. - Yensounck: FOxuo-Ypansckuit AV, 2021. - 10 c. :
un., Tabn. - bubmumorp.: c. 10 (8 Ha3B.). - Tekcr : SIEKTPOHHBIM. - AJpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/20.pdf

8. Jlabopartopnast pabota Ne2. VccienoBaHne paBHOYCKOPEHHOTO JBIKCHMSI HA MallnHE AT-
ByJla : METOJAMYECKUE YKA3aHUs Ul CAMOCTOSTEIbHON paboThl CTYJCHTOB OYHOM M 3a04HOI (opm
oOyuenus [Hanpasneruit 35.03.06 Arpounkenepus, 13.03.02 DnekTpodHEepreTUKa U JEKTPOTEXHHKA,
19.03.02 IlpoaykTbl HUTaHWSI W3 PACTUTENBHOrO ChIpbs, 23.03.03 DOkcmayaTanus TpaHCIOPTHO-
TEXHOJIOTMYECKUX MaIluH M KOMIUIEKCOB, cnenuaibHoctd 23.05.01 Haszemuble TpancnopTHO-
TexHoyiornueckue cpeactsa) / cocrasutenu: E. M. bacapeiruna, F0. A. Hukummmn ; FOxxHO0-Y panbckuii
I'AY, Uuctutyt arpomwxkenepun. - Yensounck: KOxuo-Ypansckuii 'AY, 2021. - 10 c. : wr., Tadm. -
bubnmorp.: c¢. 10 (8 mHa3B.). - Tekct : ONEKTPOHHBIA. - AJpec B  CETH:
http://nb.sursau.ru:8080/localdocs/fisika/21.pdf

9. JIabopatopHas pabora Ne3. OmpeneneHrne MOMEHTa MHEPIUU Tella METOJOM KPYTHJIbHBIX
KOJICOaHUH : METOJMYECKHE YKa3aHUS IJIi CaMOCTOATEIbHONW pabOThl CTYJACHTOB OYHOW M 3a0YHOMN
¢dopm o0yuenus [Hanpasnenuit 35.03.06 Arpounkenepusi, 13.03.02 DnekTposHepreTuka u 3JIeKTpo-
texHuka, 19.03.02 [IpoaykTel mUTaHUs U3 PACTUTEIBHOTrO Chipbs, 23.03.03 Dkcrmyatanusi TpaHc-
MIOPTHO-TEXHOJIOTMYECKUX MAIMH U KOMIUIEKCOB, crienuaibHocTu 23.05.01 HazemHble TpaHcopTHO-
TexHosoruveckue cpencrna) / cocraBurenu: E. M. bacapeiruna, 0. A. Hukumms ; FOxHO-Y pansckuii
I'AY, Unctutyt arpomwxkeHepuu. - Yensounck: FOxuo-Ypansckuit ['AY, 2021. - 9 c. : un., Tabmn. -
bubmuorp.: c¢. 9 (8 ma3B.). - Teker : DOIeKTpOHHBIH. - Azjpec B CeTH:
http://nb.sursau.ru:8080/localdocs/fisika/22.pdf

10. JIaboparopnast pabora Ne4. M3yueHne rapMOHHYECKOTO KOJICOAHUS C TIOMOIIBIO MPY>KUH-
HOT'O MasiTHUKA : METOJMUYECKUE YKA3aHUS JJIsI CAMOCTOSITEIbHOM pabOThI CTYIGHTOB OYHOM U 3a0YHON
dhopm oOyuenus [Hampasneruit 35.03.06 Arpourkerepus, 13.03.02 DiekTposHepreTUKa U AJIEKTPO-
TexHuka, 19.03.02 IIpoxykTel mUTaHMSI U3 PaCTUTENBHOTO cbipbs, 23.03.03 Oxcmuyarauus TpaHc-
MOPTHO-TEXHOJIOTUYECKUX MAIIIMH W KOMIUJIEKCOB, crneruanbHocTi 23.05.01 HazemHbie TpaHCIOPTHO-
TexHoyiornuyeckue cpeactsa) / cocrasutenu: E. M. bacapeiruna, F0. A. Hukummmn ; FOxxHO0-Y panbckuii
I'AY, Uuctutyt arpomwxkenepun. - Yensounck: KOxuo-Ypansckuit 'AY, 2021. - 10 c. : w1, Tadm. -
bubmmorp.: c¢. 10 (8 mHa3B). - Tekct : ONEKTPOHHBIA. - AJpec B  CETH:
http://nb.sursau.ru:8080/localdocs/fisika/23.pdf

11. JITaboparopuast pabota Ne5. MccnenoBanue 3aryxaromux KojaebaHui | METOAMYECKUE yKa-
3aHUS JJISI CAMOCTOSITEIbHOM pabOThl CTY/ICHTOB OYHOM M 3a04HOM (opM 0OyueHHUs [HampaBiIeHUN
35.03.06 Arpounxenepus, 13.03.02 Dnextposnepreruka u anekrporexHuka, 19.03.02 IlpoaykTel nu-
TaHUSI U3 PACTUTENBHOTO ChIpbs, 23.03.03 Dkcrutyaramusi TPaHCIIOPTHO-TEXHOJIOTHYECKUX MAIIWH U
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KOMILIEKCOB, crienuanbHoctu 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKUE CPEACTBA] / coCTa-
Butenu: E. M. bacapeiruna, 0. A. Hukuimus ; KOxuo-Ypanbckuilt 'AY, UHCTUTYT arponkeHepu. -
Yensaounck: IOxuo-Ypansckuit [AY, 2021. - 10 c. : un., Tabn. - bubnuorp.: ¢. 10 (8 Ha3B.). - Tekcr :
AJIEKTPOHHBIN. - Anipec B cetu: http://nb.sursau.ru:8080/localdocs/fisika/24.pdf

12. JlaGopaTopnas pabora Ne6. OmnpeneneHrue MOMEHTa HHEPIIMKA MasTHUKa MakcBea : Me-
TOAMYECKHE YKa3aHUs JJIi CaMOCTOSATEIbHOU pabOThl CTYACHTOB OYHOW M 3a04HOM (opM 00ydeHHs
[nanpaBnenuid 35.03.06 Arpounkenepust, 13.03.02 DnexTposHepreTrka u 3nekTporexHuka, 19.03.02
[IpogykThl TWUTaHUSA W3  pacTUTENbHOrO  Chipbs, 23.03.03 DOkcrutyaranmusi TPaHCIOPTHO-
TEXHOJIOTMYECKUX MAIIMH M KOMIUIEKCOB, crneuuanbHoctd 23.05.01 HaszemHble TpaHcmopTHO-
TexHonoruveckue cpencra) / cocrapurenu: E. M. bacapeiruna, FO. A. Hukumms ; FOxHO-Y pansckmii
I'AY, Unctutyt arpomwkeHepuu. - Yensounck: FOxuo-Ypansckuit ['AY, 2021. - 9 c. : un., Tadn. -
bubmuorp.: c¢. 89 (8 ma3B.). - Tekctr : DNEKTPOHHBIH. - AJpec B  CeTH:
http://nb.sursau.ru:8080/localdocs/fisika/25.pdf

13. JlabopaTtopHas padota No7. OnpeneneHrne CKOPOCTH MyJIH ¢ IOMOIIBIO KPYTHIBHO - Oasuin-
CTHYECKOTO MAasiTHUKA : METOJUYECKHE YKa3aHHs JIJIsi CAMOCTOSITENLHOW pabOThl CTY/IEHTOB OYHOU U
3a0uHOi (hopm 00yuenus [Hampasienuii 35.03.06 Arpounxenepus, 13.03.02 DnekTposHepreTuka u
anekTpoTexHuka, 19.03.02 IIpoxykTel mUTaHMUS U3 PaCTUTENLHOrO ChIpbs, 23.03.03 Dxcruyaranus
TPaHCHOPTHO-TEXHOJOTUYECKUX MAalllMH U KOMIUIEKCOB, crienuaibHoctu 23.05.01 Hazemubie TpaHc-
MOpPTHO-TeXHOJorHueckune cpenctpal / cocrapurenu: E. M. bacapeiruna, FO. A. Hukumun ; KOxHo-
VYpaneckuii 'AY, UactutyT arpomxenepun. - Yensouuck: KOxuo-Ypansckuit 'AY, 2021. - 10 c. :
wi., Ttabm. - bubmmorp.: c. 9-10 (8 mHas3B.). - TekcT : OSIEKTPOHHBIA. - AJpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/26.pdf

14. JlabopaTtopnas pabota Ne8. M3yueHne ynpyroro u Heynpyroro yjaapa : METOAMYECKHE yKa-
3aHUS JJISI CAMOCTOSITEIbHOM pabOThI CTYIEHTOB OYHOM M 3a04HON (opM OOydeHHUs [HampaBiIeHUN
35.03.06 Arpounxenepus, 13.03.02 Dnextposnepreruka u aekrporexHuka, 19.03.02 IlpoaykTel nu-
TaHUSI U3 PACTUTENBHOTO ChIpbs, 23.03.03 Dkcrutyaramusi TpaHCIIOPTHO-TEXHOJIOTHYECKUX MAIIMH U
KOMILIEKCOB, crienuanbHoctu 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTHUECKUE CPEACTBA] / cOCTa-
Butenu: E. M. bacapeiruna, FO. A. Hukuimus ; KOxuHo-Ypanbckuit 'AY, UHCcTUTYT arponskeHepu. -
Yensounck: KOxHo-Ypansckuii 'AY, 2021. - 14 c. : win., tabn. - bubmmorp.: ¢. 13-14 (8 Ha3B.). -
Tekcr : anmekTpoHHBIHA. - Aapec B cetu: http://nb.sursau.ru:8080/localdocs/fisika/27.pdf

10. CoBpeMeHHbIe HHPOPMALIMOHHBIE TEXHOJIOTHH, UCII0JIb3yeMble MPHU 0CYLeCTBIeHUH
00pa3oBaTe/ILHOIO MPoIecca M0 JMCUUILIHHE, BKJIOYAasi epevyeHb NPOrPaMMHOro odecrnedeHnst
1 MH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoit OubamoTexe ¢ TepMUHAIBHBIX CTAHIIMHN MPEIOCTaBISAETCS JOCTYN K 0a3aM JTaHHBIX:
- Texakcnept (nHpOpMaMOHHO-cTipaBoyHas cucrema 'OCToB);
- «Cenpx03TeXHUKA» (aBTOMATU3UPOBAHHAS CIIPABOYHAS CUCTEMA).
- My TestX10.2.
IlepeyeHb JMIIEH3MOHHOTO IPOTPAMMHOI0 00eceYeHust
My TestX10.2.
Microsoft Office 2010 Russian Academic OPEN 1 License NoLevel, Windows 7 Home Basic
OA CIS and GE
Google Chrome, Mozilla Firefox, MOODLE,

11. MarepuaabHoO-TexXHHYeCKasi 0a3a, He0OX0AUMAas JJIs1 OCYIeCTBJIEHHUsI 00pa3oBaTe/ib-
HOT'0 Npolecca o JMCHUILINHE

Y4eOHble ayANTOPHH AJIs NMPOBEICHUs] 3aHATHI, TIPEeAYCMOTPEHHBIX IPOrpaMMoii, OCHA-
LIeHHbIe 000Py/10BAHUEM M TEXHHYECKHMHU CPeACTBAMM 00yUeHUsl.

VYueOHast ayauTopus JUIsl IPOBEICHUS 3aHATUH JEKIIMOHHOTO U CEMHUHAPCKOTO THIIA, KYpCOBO-
ro MPOEKTUPOBAHUS, TPYNIOBbIX U UHIUBUIYATbHBIX KOHCYJIbTALMM, TEKYIIETO KOHTPOJIS U MpOoMe-
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http://nb.sursau.ru:8080/localdocs/fisika/24.pdf
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*KyTouHoi arrectanuu,454080, YensOunckas o6Omn., r. Yensbuuck, np-t Jlenuna, 75, ydeOHO-
nmabopaTopHbIi Kopryc, ayautopus Ne 427,

Y4eOHble ayAUTOPHH [Tl IPOBEACHHUSI 3aHSATHI JIEKIIMOHHOTO U CEMUHAPCKOTO THUIIOB, TPYIIIO-
BBIX W WHIWBHIYAJIbHBIX KOHCYJIbTAIIUH, TEKYIIETO KOHTPOJIS M MPOMEKYTOUYHON aTTEeCTalluH, OCHA-
IIeHHass O0OpYIOBaHHEM M TEXHUYECKUMH CpPEICTBAMH JJisi BBHITIOJHEHHS JIa0OpaTOPHBIX pPadoT
454080, YensOunckas o6., T. Uensounck, yin. Kpacnas, 38, yaeOnbrit kopnyc, ayautopun Ne 2093,
2055.

VYueOHast ayauTopust sl IPOBEACHUS 3aHATHI JIEKIIMOHHOTO ¥ CEMUHAPCKOTO THUIIA, KYpPCOBO-
rO MPOCKTUPOBAHUS, TPYMIIOBLIX U MHIUBUIYATbHBIX KOHCYIbTAIMMA, TEKYIIETO KOHTPOJIS U TPOME-
XKyTouHoM aTTectaruu,454080, Yensounckas o6i., r. Yensounck, yn. Kpacuas, 38, yueOHbIH KOpHyC,
aynutopus Ne 3103.

ITomemeHus 1J1s1 CAMOCTOATEJIBLHOM PadoThI 00y4aK0IMXCS

[Tomemenue ans camocrosTenbHOl padbotel 454080, UensOunckas 0611., r. YensOuHCK, mpo-
criekT Jlenuna, 75, rnaBHbIi Kopnyc, ayautopus Ne303.

IlepeyeHb 000py10BaAHUSL M TEXHHUYECKHUX CPEACTB 00y4eHMsI

Ayn. 303 HOYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/D0OS/15.6;
[IEPCOHAJIbHBI KOMITBIOTEP B KOMIUIEKTE: cucremnsiit 610k Pentium E 5400 2.7GHZ,
xectkuid guck 250 Gb, monutop 19" LCD, knaBuarypa, meims — 30 wmr.; [IPUHTEP CANON LBP-
1120 nazepnsiit; Dxpan ¢ anexkrpornpusogoM; [IPUHTEP CANON LBP-1120 nazepnsriit; UK [TYJIBT
AY JIA DKPAHA C DJIEKTPOITPUBO/IOM; KOJIOHKH 5+1 SVEN IHO.

Ayn. 2053, 2093: YcraHoBka s1aboparopHas «MasiTHUK YHUBEPCAJIbHBINY; YCcTaHOBKA J1abopa-
TopHas «MasTHuk MakcBemiay; YcraHoBka jaboparopHas «CoynapeHue mapoBy; Y cTaHOBKa J1a0o-
paropHas «MarmmHa ATByJa»; YCTaHOBKA Ui ONpPEICNCHHs] OTHOLICHUS YIENbHBIX TEIUIOeMKOCTEH
BO3/1yXa; YcraHoBKa yraboparopHas «[ mpockomny; Harnsgaeie yueOnsie mocobus; KommiekT nmadopa-
Topuu "DnexkTpuuecTBo U MarHeTusM'"; Monoxpomarop YM2;VY cTaHoBKa JUIsl M3y4€HUs 3aKOHOB I'€0-
METPUYECKOI ONTHKH;Y CTaHOBKA JUIsl U3y4eHUs AUQPPAKIHK;Y CTAaHOBKA ISl U3y4yeHus nHTepdepeH-
IIUM CBETa; Y CTAaHOBKA ISl U3YUYEHUS MOJIAPU3AIMU CBETa; Y CTAHOBKA Ul U3y4eHUs aOCOJIIOTHO 4yep-
HOTO TeJa; Y CTaHOBKA JUIS UCCIIeIOBaHUS XapaKTEpPUCTHUK BaKyyMHOTO (pOTO3/IEeMEHTa.
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IIPH/IOKEHHUE

®OH/I OHEHOYHbIX CPEACTB

JUISL TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH U IIPOBEICHUS IPOMEKYTOYHOU aTTECTAllUU
oOydJaronmxcs

21



COAEPXKXAHHUE

KomMriereHIumn u UX HHIUKATOPHI, (hOPMHUpPYEMBIE B MPOILIECCE OCBOSHUS UCIIUTLITMHBI
[TokazaTenu, KpUTEPUH | IIKajIa OIICHUBAHUS HHIMKATOPOB JIOCTHXKEHUST C(HOPMUPOBAHHO-
CTHU KOMIIETCHIIUH

TumnoBbie KOHTPOIBHBIC 33/laHUsT W (WJIM) WHBIC MaTEPHAIIbl, HEOOXOIUMBIE VISl OLICHKH
3HAHWM, YMEHHI, HABBIKOB U (MJIM) OMBITA JEATEIHHOCTH, XapaKTEPU3YIOMUX CHOPMHUPO-
BAHHOCTH KOMIIETECHIIMI B MPOLECCE OCBOCHUS TUCIUIIIIMHBI

Meroanueckue MaTepuabl, ONPEAESIOIUe IPOLEAYpPhl OLICHUBAaHUS 3HAHUN, YMEHUH,
HaBBIKOB U (WJIM) OMBITA JIEATEIbHOCTH, XapaKTEPU3YIOIIUX c(hOPMUPOBAHHOCTh KOMIIE-

TEeHIIUHU

4.1. OneHouHbIE CPENICTBA AJIs IPOBEACHUS TEKYIIEr0 KOHTPOJIA YCIIEBAEMOCTH B IPO-
1ecce NPaKTUIECKOM MOArOTOBKH
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4.1.2. OuenuBaHMe OTYETA 1O JabOpaTOpHOI padboTe

4.1.3. TectupoBanue
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1. KoMnereHuuu U X HHAMKATOPHI, hopMupyeMble B IpoLecce 0CBOCHHUS THCIUIITHHBI

OIIK-1 CnocobeH cTaBUTh U pelaTh WHKEHEPHbIE U HAYYHO-TEXHHUYECKUE 3aJaun B cepe cBoeil mpo-
(beccuoHAbHOM JeATETbHOCT M HOBBIX MEXIUCLUIUIMHAPHBIX HAIpPaBJICHUIN C UCIOIb30BAaHUEM €CTe-
CTBEHHOHAYYHbIX, MATEMaTUYECKUX U TEXHOJIOTUYECKUX MOJIENIEH;

HaunMeHOBaHHE OLIEHOYHBIX
Dopmupyemsie 3YH CpEACTB
Kon u HauMeHoBaHHUe o CE
WHJIUKATOpa IOCTU- E . z =
JKCHHST KOMITCTCHIIUU w = N 8
3HaHU YMEHUS HaBBIKU 5 3 25
& S O
> 0 s £
5 S
() <
st o
=
W-1 onk-1.CtaBut u OO6yuaronuiicst OO6yuarontuiics OO6yuarontuiics 1. Ompoc Ha 1. Dx3ameH;
pelIaeT HH)KeHEPHbIE | JIOJDKEH 3HaTh: OC- | OJDKEH yMETh: MC- | IOJDKEH  BIAJETh: | MpakTh4e- 2. 3auer
W HAy4HO- HOBHbIE 3aKOHBI MOJIb30BaTh OCHOB- | HaBBIKAMHU: CKOM 3aHsI-
TEXHUYECKHE 33/]a4d | €CTeCTBEHHOHAy4Y- | Hble 3aKOHbBI ecTe- HCIIOJIb30BaAHUS THH,
B cpepe cBoeii po- HbBIX JAUCIHUIUTUH CTBEHHOHAYYHBIX 3HaHUH OCHOBHBIX | 2. OTYer 1o
(deccroHanbHON nesi- (duzukm) miis pe- | mucnuruinH (husu- 3aKOHOB €CTe- nabopaTop-
TEIBHOCTU ¥ HOBBIX IICHUS MHXKCHEP- | KW) JUIS PCIICHHS | CTBCHHOHAYYHBIX | HOW pabore;
MEXKTUCIIUIUTHHAD- HBIX W HAYYHO- WH)KCHEPHBIX u | mucuumuiuH (pusu- | 3.Tectuposa
HBIX HANPABJICHUN C | TEXHWYECKHX 3a/la4 | HAyIHO- K{) U PCIICHUS | HUE
HCTIOJIb30BaHUCM B cepe cBoeit TEXHUYECKUX 3a1a4 WH)XCHEPHBIX U
€CTECTBEHHOHAYY- npod)eCCHOHANBHON | B cdepe  cBoeH HAYJIHO-
HBIX, MaTeMaTH4e- JIeATEIbHOCTH U npoeCcCHOHANPHON | TEXHHUYECKHX 3a1ad
CKUX M TEXHOJIOTHYE- | HOBBIX MEXKIUCIHU- | JESITEIbHOCTH " B cepe cBoeit
CKUX Mojieneit TUTHHAPHBIX HOBBIX MEXKAUCIHU- | MPOPECCHOHATHHOM
HarpaBJIeHU — TUTHHAPHBIX JIeATEIbHOCTH U
(b1.5.06-3.1) HaIpaBJICHUI — | HOBBIX MEXKIUCIIHI-
(b1.5.06-Y.1) TUTHHAPHBIX
HaIpaBJICHUU —
(b1.5.06-H.1)

2. Iloka3aTenu, KpUTEPHHU U MIKAJIA OLCHUBAHUS ¢(POPMUPOBAHHOCTH KOMIIETEHIN I
N-1 onk-1. CTaBUT M penraeT HHXCHEPHBIE U HAYYHO-TEXHUYECKHE 3a7auu B chepe cBoel mpodeccu-
OHAaJIbHOM ACATCIIBHOCTH MW HOBBIX MCKIUCHUIITIMHAPHBIX HaHpaBHeHHﬁ C HCIIOJIB30BaHHUCM CCTC-
CTBCHHOHAYYHBIX, MATEMaTHYECKUX U TEXHOJOTHYECKUX MOJEIICH.

IMokazatenu Kpurepun u nikana oneHUBaHHS PE3yJIbTaTOB 00YUSHHMS 110 TMCHHUILIHHE
OLICHUBAHMS Henoctarounstit ypo- | JlocTaTouHbIN ypOBEHb Cpenuuil ypoBeHb Bsricokuit ypoBeHb
(3YH) BEHb
b1.0.06 - 3.1 | OOyuaromuiics He | OOyuaromuiics  cnabo | OOydarommiics ¢ He- | OOyvaromuiics ¢ Tpe-
3HAeT OCHOBHBIC (M- | 3HAET OCHOBHBIE (M3U- | 3HAYMTEILHBIMU OMIMO- | OyeMO#l cTeneHblo Hou-
3UYECKUE  SIBJICHUS, | YECKHE SBJICHUS, MOJE- | KAMH ¥ OTHCJIbHBIMU | HOTBI MU TOYHOCTH 3HAeT
MOJIETM ¥ OCHOBHBIE | JIM M OCHOBHBIC 3aKOHBI | ITpoOeslaMM 3HAaeT OC- | OCHOBHBIE (H3MYECKHUE
3aKOHBI (OW3WKH, Tpa- | GU3NKK, TPaHWIBl WX | HOBHBIE  (M3WYECKHE | SBICHUS, MOJAEIH U OC-
HUIBl WX NpPUMEHH- | IPUMEHHUMOCTU SIBIICHUSI, MOJEIA M OC- | HOBHBIC 3aKOHBI (DU3H-
MOCTH HOBHBIC 3aKOHBI (DM3H- | KU, TPAHUIBI UX TpHUMe-
KW, TPAaHUIBI UX TIPAME- | HIMOCTH
HHUMOCTH
b1.0.06 - Y.l | Oby4aromuiics He | OOyuaronmuiics  cmabo | OOyuaromuiics ¢ He- | OOydaromuiicss  ymeeT
yMEeT WCIIONB30BATh | YMEET  WCIOJB30BaTh | OONBIIMMH  3aTpyOHE- | MCIIONB30BaTh  OCHOB-
OCHOBHBbIE  (pu3HYe- | OCHOBHBIE (DM3MUYECKHME | HUSIMH YMEET HWCIONb- | Hble (u3nueckue spie-
CKHE SBIICHHs, MOJe- | SIBJICHUS, MOJIEJM M OC- | 30BaTb OCHOBHBIE (U- | HHUSI, MOJEIM U OCHOB-
JM ¥ OCHOBHBIE 33aKO- | HOBHbIEC 3aKOHBI (DM3UKH | 3MYECKHE SIBJIEHUS, MO- | HbIE€ 3aKOHBI (HU3MKH
Hbl (UM3MKW sl pe- | Il pelIeHHs WHXKeHEp- | NeJM U OCHOBHBIC 3aKO- | JUISl PEIeHUs] MHXKEHep-
IICHUS MH)KCHEPHBIX | HBIX " Hay4HO- | Hbl (M3MKH JUIsl peuie- | HbIX u Hay4HO-
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178 HayJIHO-
TEXHUYECKHX 3a1ad B

TEXHHYECKAX 3a1ad B
chepe cBoeir mpodec-

HUA WHXXCHCPHBIX n
HAYYHO-TEXHUYCCKUX

TEXHHYECKHX 33/1a4 B
chepe cmoeit mpodec-

HOBHBIX (pHU3HYECKUX
SIBJICHHH, MOJEIEH u
OCHOBHBIX  3aKOHOB
(U3MKA IS perIeHus
WH)XCHEPHBIX M Hayd-
HO-TEXHUYECKUX 3a-
mad B cdepe cBoeit

(u3nMvecKux  SBJICHUM,
MOJielIei M OCHOBHBIX
3aKOHOB (pm3ukm s
pemIeHnss HWHXEHEPHBIX
W HAyYHO-TEXHHYECKUX
3amad B cdepe cBoei
npodecCHOHaNBHON Jie-

KaMH  HCIOJIb30BAaHUS
OCHOBHBIX (DPU3UUECKHUX
SBIICHHH, MOJEIeH Hu
OCHOBHBIX 3aKOHOB (pu-
3WKN 7SI PELICHUS] WH-
KEHEPHBIX W HAydHO-
TEXHHMYECKHX 33134 B

cthepe cBoeil mpodec- | CHOHAILHOW — JeATeNb- | 3a7a4 B cdepe CBOCH | CHOHAILHOH  JIeaTelb-
CHOHAJIbHOH nes- | HOCTH M HOBBIX MeEX- | MpodeCCHOHANBHOM Jie- | HOCTH M HOBBIX MEX-
TENBHOCTH ¥ HOBBIX | IUCHMIUIMHAPHBIX ATETBHOCTH ¥ HOBBHIX | AUCHUIUIMHAPHBIX
MEXTUCLIMILITHAD- HaIlpaBJICHUH MEXIMCIUIUTHHAPHBIX HaIpaBJICHUH
HBIX HalpaBIeHUN HanpaBIeHU

b1.0.06 - H.1 | OGyuatowmwuiics He | OOyuarommiicst  cnabo | OOywaromuiicss ¢ He- | OOywarommiicsi cBoOoI-
BIAJCCT  HABBIKAMHU | BJIaJCeT HABBIKAMU HC- | OOJBIIMMH  3aTpyAHE- | HO BJAJCCT HABBIKAMH
UCIIONIb30BaHMsI ~ OC- | MOJIb30BAHMSI OCHOBHBIX | HUSIMU BJIJEET HABBI- | UCIIOJIb30BAHHS OCHOB-

HBIX (pU3NYECKUX sBIe-
HUM, MOJIeNIed U OCHOB-
HBIX 3aKOHOB (DU3UKH
JUISL PEIICHHs] WHXKCHEP-
HBIX " Hay4HO-
TEXHHYECKHX 33/7ad B
ctepe cBoerr mpodec-

npodeccuoHaIbHOM ATENFHOCTH W HOBBHIX | cepe cBoeil mpodec- | CHOHAIBHOW  JeATeNb-

JACATCIBHOCTH U HO- MEKIUCITUTITIMHAPHBIX CHUOHAJIbHOM JACATCIIb- HOCTH H HOBBIX MCXK-

BbIX MEKIUCHUITIN- HaHpaBJ’leHI/Iﬁ HOCTU M HOBBIX MCXK- | JUCHUIINIMHAPHBIX

HapHBIX HaIIPaBJICHUH JUACLMIUIMHAPHBIX HaIpaBJICHUU
HanpaBIeHU

3. TunoBble KOHTPOJIbHBIE 3aJaHNS U (MJIH) HHbIe MATEPUAJIbI, HEOOXOAUMBIE /115l OLEHKH 3Ha-
HUIiil, yMEHU i, HABBIKOB M (WJIH) ONBITA AeSATEeJbHOCTH, XaPAKTEPU3YIOIIHUX C(POPMUPOBAHHOCTH
KOMIIETeHIIHI B pouecce 0CBOCHUS! M CUUIIJIMHbBI

TunoBble KOHTPOJbHBIE 33JaHUS U MaTepHalIbl, HEOOXOAUMBIE JIJIsl OLICHKU 3HAHWM, YMEHUN U
HaBBIKOB, COJIEPIKATCS B yU€OHO-METOIMUECKUX pa3pabOTKax, MPUBEICHHBIX HIDKE.

1. MonekynspHas pusnka U TepMOIUHAMUKA [ DJIEKTPOHHBIN pecypc] : yued. mocodue ajis ca-
MOCTOSITEIbHON paboThI CTYICHTOB OYHOM M 3a04HON (hopMbl 00yueHus [HanpasieHuit 35.03.06 Ar-
pounkenepusi, 13.03.02 DnekTposnepreruka W ekTpoTrexHuka, 19.03.02 IlpoaykTel nmuTaHus H3
pacTUTenpHOro chipbs, 23.03.03 Dkcmyaranus TpaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH U KOMILIEK-
coB, crnenuambHocTd 23.05.01 Hazemuble TpaHCTOpPTHO-TeXHOJNIOTHYEeCKUEe cpenactBa] / HOxHO-
Vpansckuit 'AY, HUuctutyt arpoummkenHepuu ; coct. E. M. bacapeiruna. - YensOunck: FOsxHo-
VYpaneckuii 'AY, 2019. - 47 c¢. : Tabn. - bubmuorp.: c. 47 (5 Ha3B.). Pexum npocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. OuU3NYECKHNe OCHOBBI KJIACCUYECKON MeXaHUU [DIEKTPOHHBINA pecypc] : yued. mocodue s
CaMOCTOSITENIbHOU Pa0OTHI CTYJCHTOB OYHOH M 3a04HOM (popmbl oOyueHus [Hampasienuit 35.03.06
Arpounxenepus, 13.03.02 DnekrposHepretuka u snekTporexuuka, 19.03.02 ITpoaykTel nUTaHUs U3
pacTuTenbHOro coipbs, 23.03.03 Dkcmyaranus TpaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH U KOMILIEK-
coB, crenuambHocTd 23.05.01 Hazemuble TpaHCTOPTHO-TeXHOJNIOTHYEeCKUEe cpenactBal / HOxHO-
VYpansckuit 'AY, HUuctutyt arpoummkeHepuu ; coct. E. M. bacapeiruna. - Yensounck: FOsxHo-
VYpaneckuii I'AY, 2019. - 99 c¢. : wun., tabn. - bubmworp.: c. 99 (5 nHa3B.). Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. DnektpocTtatuka. [TocTOsIHHBIN TOK [DIEKTPOHHBIA pecypc]: yued. mocodue mjisi caMoCTOs-
TEJNBbHOM pabOThl CTYJIEHTOB OYHOU U 3a04. hopmbl oOyuenus / FOxno-Ypansckuit 'AY, Uncturyt
arpounxeHepuu; coct. E. M. bacapreiruna - Uensounck: Oxuo-Ypansckuit 'AY, 2018 - 95 c. - Jlo-
CTyI U3 JIoKanbHO# cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DneKTpOMAarHUTHBIC SIBJICHHUS W KBAHTOBBIC d(PPEKThI [ DIEKTPOHHBIN pecypc]: yued. moco-
Oue 11 caMOCTOATENbHOM paboThl CTYJEHTOB OYHOI U 3a04. (hopMmbl oOyueHust / FOxHO-Y panbckuit
I'AY, Unacturyr arpounkenepuu; coct. E. M. Bacapeiruna - Yensounck: KOxuo-Ypanbckuii ['AY,
2018 - 49 c. - loctyn u3 nokaibHoi cetu: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

5. DnektpruyectBo. Marnetusm. OnTHKa ¥ KBaHTOBas (hu3uKa [DIEKTPOHHBIN pecypc] : Jado-
PaTOpPHBIA MPAKTUKYM AJI CTYIEHTOB OYHOM M 3a04HON (Gopmbl oOyueHus [Hampasnenuit 35.03.06
Arpounxenepusi, 13.03.02 DnektposHepretuka u snekTporexuuka, 19.03.02 ITpoaykTel nuTaHus U3
pacTuTenpHOro chipbs, 23.03.03 Dkcmyaranus TpaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH U KOMILIEK-
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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

co, cnemuaigbHocTH 23.05.01 Haszemuble TpaHcHOpTHO-TeXHONMOrM4eckue cpeacrsal / FOxHo-
VYpansckuii 'AY, Uactutyt arpounxenepun ; coct.: E. M. bacapeiruna, FO. A. Hukummms. - 2-e u3g.,
uchp. u jpom. - Yensounck: FOxuo-Ypansckuit [AY, 2019. - 182 c. : nin., Tabmn. - bubmumorp.: c. 182 (5
Ha3B.). Pexxum moctyna: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. ®usnveckre OCHOBBI MeXaHUKH. MoekynsapHas GU3MKa U TEPMOJMHAMUKA [ DIEKTPOHHBIH
pecypce] : 1abopaTOpHBIA MPAKTUKYM ISl CTYACHTOB OYHOW M 3a04HOUM (pOpMBI 00yUeHUs [HampaBiie-
Huit 35.03.06 Arpounskenepust, 13.03.02 Dnexkrpo3nepreruka u 3nekTporexHuka, 19.03.02 [IpoaykTsl
MUTaHUS U3 PACTUTEIIBHOTO ChIpbs, 23.03.03 Dkcrmyaranusa TpaHCIOPTHO-TEXHOJOTMYECKUX MAIlIUH U
KOMIUIEKCOB, crienuanbHocTd 23.05.01 HazemHble TpaHCTOPTHO-TEXHOJIOTHYECKUe cpenctBa) / FOx-
HO-Ypanbsckuit 'AY, Unctutyt arpounkenepuu ; coct.: E. M. bacapeiruna, 0. A. Hukumms. - 2-¢
U31., uchp. u joi. - Yensounck: KOxuo-Ypansckuii [AY, 2019. - 136 c. : uin., Tabxn. - C npui. - bu6-
auorp.: ¢. 133 (5 na3B.). Pexxum mocryma:  http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

4. MeToguveckne MaTepHaJIbl, ONpeesolue Npoue1ypbl OeHUBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (WJIH) ONBITA 1eATEJIbHOCTH, XaPAKTEePU3YOIIHUX C(POPMUPOBAHHOCTH KOMIIETEH-
110707

B nanHOM paszgene METOAUYECKUE MAaTEPUAIIbI, ONPEAEISIOIINE TPOLEAYPbl OLEHUBAHUS 3HA-
HUM, YMEHUN, HaBBIKOB, XapaKTepHU3yIOMMX 0a30BbINA 3Tanm (GOPMUPOBAHUS KOMIETEHIIUN 1O TUCIIN-
IIJINHE «d)mmca», MMPUBCACHBI NPUMCHHUTCIIBHO K KAXKIOMY W3 UCIOJB3YCMbIX BUJ0B TCKYIICTO KOH-
TPOJISl YCIIEBAEMOCTH U IMTPOMEKYTOUHOM aTTecTali 00yJaromxcs.

4.1. OueHo4HbIe CpeaCcTBA 1151 NPOBeIeHNs TEKYIero KOHTPOJIsA YCIeBaeMOCTH B MPO-
necce NPaKTHYeCKOH MOATr0TOBKHU

4.1.1. Onpoc Ha NPaKTUYECKOM 3aHITHH

OTBeT Ha MPAKTUYCCKOM 3aHATUHN UCHOJIB3YCTCA VI OLCHKU Ka4CCTBA OCBOCHUSA O6y‘-IaIOH_II/IMC$I
OCHOBHOM Mpo(ecCHOHaTBbHON 00pa30BaTEIbHON MPOTPaMMBI IO OTIAEIBHBIM BOTIPOCAM M TEMaM JIHAC-
IUIUTAHBL. TeMBbI ¥ TUTaHbI 3aHATUH (CM. MEeTOApa3paboTKH II. 3) 3apaHee COOOIATCS 00YJarOIIIMCSL.
OTBeT OIICHUBAETCSI OLICHKOW «OTIUYHO», «XOPOILO0», «yIOBIETBOPUTEIHLHO» WU «HEYIOBIETBOPH-
TEIBLHOY.

Ne OLIeHOYHBIE CPEACTBA Kox u HaumenoBanue
TunoBble KOHTPOJBHBIC 3aaHUs U (WJIM) UHbIE MaTepUalbl, HEOOXO- | HHAMKATOPA KOMIIE-
JTUMBIE JUTsl OIIEHKW 3HAHWM, YMEHHMM, HAaBBIKOB W (WJIHM) OIBITA Jesi- TEHIINHU

TETHHOCTH, XapaKTEPUIYIOMINX CPOPMUPOBAHHOCTh KOMIETCHIIMNA B
MIPOLIECCE OCBOCHHUSI IUCIUILIMHbI
1 | duck pammycom 20cm  Bpamaercs corjacHo  ypaBHeHuto | MJI-1 onk-1.CtaBuT n
e=A+Bt+Ct? rne A=3 pang; B=- 1c?; C = 0,1c?, ¢ - yron nopopora | pelaeT HHKeHEpHbIE
panuyca nucka. Onpenenuts AJisi MOMEHTa BpemeHu 4,0 ¢ 3HaueHue Y HAy4YHO-
yria MeXay BEKTOpaMHU MOJHOTO U HOPMAIBHOTO YCKOPEHHUM, a TaK- | TEXHUYECKUE 3aaUH B
)K€ YhCI0 000pOTOB, CIENTAHHBIX IUCKOM K JTAaHHOMY MOMEHTY OT | cdepe cBoei mpodec-
Hayvaja BpaiieHus. M300pa3uTh BEKTOPHl BCEX KMHEMAaTUYECKUX Be- | CHOHAIBHOW JEesTelb-
JUYUH B YKa3aHHBI MOMEHT BPEMEHHU HOCTHU Y HOBBIX MEX-
JTUCIUTIIMHAPHBIX
HaIlpaBJICHUH C UC-
MOJIb30BAHUEM €CTe-
CTBEHHOHAYUYHBIX, Ma-
TEMaTHUYECKHUX U TeX-
HOJIOTHUYECKUX MO/Ie-
nen
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Kputepun omenku orBera (Tabil.) MTOBOISATCS JO CBEACHUS OOYYAIOIIMXCS B HAayalle 3aHSTHU.
Onenka o0OBsABIsAETCS 00yJaromeMycsi HEIOCPEICTBEHHO MOCE OTBETA.

Ixana

Kpurepun oneHuBanus

Ouenka 5
(oTIIMYHO)

- 00yJaronuics MOJTHO YCBOMJI YU€OHBIN MaTepual;

- IIPOABJISICT HABBIKU aHAJIN34, 060611_[6HI/I$I, KPUTHYCCKOI'0 OCMBICIICHUA
U BOCHPUSATHS MHPOPMAIINH, HABBIKH OMMCAHUSI OCHOBHBIX (PU3UYECKHUX
3aKOHOB, SIBJIEHUW U MPOLIECCOB;

- MarepHall U3JI0KEH IPaMOTHO, B OIPE/IeJICHHOMN JOrH4ecKoil mocieno-
BaTCJIbHOCTHU, TOYHO UCIIOJIB3YCTCA TCPMUHOJIOTUA;

- MOKa3aHO YMEHHE WUIIOCTPUPOBATH TEOPETUUECKUE MOJIOKEHUS KOH-
KPETHBIMU IIPUMEPAMHU, IPUMEHSTh UX B HOBOU CUTYaLlUH;

- IPOJIEMOHCTPUPOBAHO YMEHHUE PellaTh 3a/1a4H;

- MOT'yT GBITB AONYIICHBI OAHA—ABC HCTOYHOCTU IMPU OCBCUICHUU BTO-
POCTENEHHBIX BOIPOCOB.

Onenka 4
(xopor1o)

OTBET YAOBJIETBOPSET B OCHOBHOM TPeOOBAHUSAM Ha OLICHKY «5», HO IIPU
3TOM MMEET MECTO OJMH U3 HEAOCTATKOB!

- B YCBOGHHMH y4eOHOro Marepuaia JOMyLICHbl HEeOONbIINe MPOOeIbl,
HE MCKa3MBILINE COIEPKAHNE OTBETA;

- B pELICHUH 33J1a4 JONYIICHbl He3HAYUTEIbHBIC HETOUHOCTH.

Ornenka 3
(Y1OBIETBOPUTEIBLHO)

- HETOJIHO WJIM HEIOCIIEI0BATEIbHO PACKPBITO COZEpKaHUE MaTepuana,
HO TMOKa3aHO o0Ilee MOHMMaHUE BONpPOCa U MPOAEMOHCTPUPOBAHBI
YMEHUS, I0OCTATOYHbIE JJIs AAJbHEUIIEr0 yCBOCHHs MaTepHala;

- UIMEJIHCh 3aTPYJHECHHUS UIIH JIOMYIIEHBI OIUOKY B OMPEACICHUN MTOHS-
TUH, UCIOJIB30BAaHUM TEPMUHOJOTHM, ONUCAHUU (DPU3MUECKUX 3aKOHOB,
SBJICHUH U MIPOLIECCOB, PELLIEHUH 3a/]a4, UCIIPABICHHBIE I10CJIE HECKOIIb-
KHUX HaBOJAIINX BOIPOCOB;

- HENOJIHOE 3HaHHE TEOPETHUECKOro MaTepHhasia; oOydarouuiics He Mo-
KET IPUMEHHUTh TEOPUIO B HOBOM CUTYaIMH.

Onenka 2
(Hey1OBIIETBOPHUTEIHHO)

- HE PACKPBITO OCHOBHOE COZIEpKAHKME YIeOHOTO MaTepuana,

- 0OHAapy)KEHO HE3HAaHWE WJIM HEMOHUMaHWEe OoJybllel WM Haubosee
BaXHOW 9acTH yueOHOTO Marepuana;

- JIOTYIIEHBI OMMOKU B ONPENEICHUU TOHSATHH, MPH HCIOIb30BAHUU
TCPMUHOJIOTUH, B OIMUCAHUU (1)I/I3I/I‘IGCKI/IX 3aKOHOB, SIBJICHUU U mnmponec-
COB, pEIICHWH 3a/iad, KOTOPbIE HE WCIPABICHBI ITOCIE HECKOIBKHX
HaBOJAAIIMX BOIIPOCOB.

4.1.2. OueHnBaHue oTYeTA 10 JIAOOPATOPHOU paboTe

Otuer o mabopaTopHO PabOTe UCIIOIB3YETCS ISl OIICHKU Ka4eCTBa OCBOCHHS 00 YJArOIIIHMCS
OCHOBHOH TpO(eCCHOHATBLHONH 00pa30BaTENbHOW MPOTPaMMBbl 10 OTICIBHBIM TEMaM AWCIUILIAHBI.
Conepxanue u popma oTdeTa 1o Ja00paTOPHBIM padOTaM MPUBOAUTCS B METOJMUECKUX YKA3aHUAX K
naboparopubiM padotam (1. 3 ®OC). ConepkaHue OTYETa U KPUTEPUHU OIICHKU OoTdyeTa (Tabj.) J0BO-

JSITCSL IO CBeNIeHUsl 00YUaIONIMXCsl B HAYAJIe 3aHATHI.

No OlLIeHOYHBIE CPEACTBA Kox u HaumenoBanue
TumnoBble KOHTPOJBHBIC 3aaHMs U (WIM) WHBIE MAaTepUaNbl, HE0O- | MHIUMKATOpa KOMIIE-
XOJIUMBIE TSl OIICHKY 3HAHUH, YMEHUH, HABBIKOB M (MJIM) OTIBITA JIe- TEHIINHU

ATENBHOCTH, XapaKTEPU3YIOIUX CHOPMHUPOBAHHOCTH KOMIIETCHLIUH
B ITPOLIECCE OCBOEHUS TUCLUTIIIMHBI
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1 1. Uto Ha3BIBACTCS CHIION TSHKECTH? N/I-1 onk-1.CtaBUT M

Ka?

2. UTto nogHUMaeTCs Mo CUJIONH BCEMUPHOTO TATOTEHHUS? peliaeT HH>XeHEpHbIE
3. 3anuiute GopMyiy Ul ONPENEICHNUs YCKOPEHUS CUIIBI TSKECTH. U Hay4YHO-

4. Kak omnpepensieTcsi yCKOpeHHE CBOOOIHOTO MACHUS ¢ TOMOIIBI0 | TEXHUYECKUE 3a]]a9d B
MaTeMaTHUYeCKOro MasiTHUKA? cdepe cBoeit mpodec-
5. YUto Ha3bIBaeTCd MaTEMATUYECKUM MasITHUKOM? CUOHAJIBHOH OesITEIIb-

6. Kak OIMPECACIIUTDb IIEPUO] KoJIeOaHHMH MaTeMaTHYECKOro MasTHU- HOCTH M HOBBIX MECXK-

JUCLUATIIIMHAPHBIX
HaIlpaBJICHUH C UC-
IIOJIB30BAHUEM ECTE-
CTBEHHOHAY4YHBIX, Ma-
TEMaTUYECKUX U TEX-
HOJIOTMYECKUX MOJIE-
aeu

OTyeT OLEHUBAETCS M0 YCMOTPEHHIO MPENOAABATENS OLIEHKON «OTIMYHO», «XOPOLIO», «yI0-
BJIETBOPUTEIILHO», «HEYIOBIETBOPUTEIBHO) WM OLIEHKON «3a4TEHO», «HE 3auTeHo». OLeHKa «3auTe-
HO» CTaBUTCS oOyyarouumcsi, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPHUTEPHUSM, YCTAHOBIEHHBIM
IS TTOJIOKUTEIBHBIX OLCHOK (COTIUYHOY, «XOPOIIO», YAOBIETBOPUTEIBbHO»). OleHka 00bsIBIIEeTCS
oOyuarolemMycs HelOCPeACTBEHHO MOCIIe CIaYl OTYETa.

HIxkana

Kpurepun oueHuBanus

OneHka 5
(oTIMYHO)

- U3JI0)KEHHE MaTepualia JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIa/ICHHE TEPMHHOJIOTUEH;

- YMCHUC BBICKA3bIBATL U 000CHOBAaTL CBOU CYXKACHUA TIPpHU OTBCTC HA KOH-
TPOJIBHBIC BOIIPOCHI;

- YMCHHC OIIUCBIBATH (bI/I3I/I‘IeCKI/Ie 3aKOHBI, SIBJICHUA U TPOUCCCHI;

- YMEHHUE NPOBOJUTH M OLICHUBATH PE3YIbTAThl H3MEPEHHUIA;

- c1ocOOHOCTB PEeIIaTh 33Aa4H.

Onenka 4
(xopor10)

- U3JI0KEHHE MaTepuasa JJOTHYHO, TPaMOTHO;
- cB00OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- OCO3HAHHOE MPUMEHEHUE TEOPETHUUECKUX 3HAHWUU NJIs omHucaHus Gusn-
YECKUX 3aKOHOB, SIBJICHUU W TPOLIECCOB, PEIIEHUsS KOHKPETHBIX 3ajady,
MIPOBEJICHUSI U OLIEHWBAaHUSI PE3yJbTaTOB HM3MEpPEHUM, HO COJlep)KaHuEe U
(dbopMa 0TBeTa UMEIOT OT/ICIhbHBIC HETOYHOCTH.

Ornenka 3
(Y1OBIETBOPUTEIBLHO)

- U3JI0’KEHHE MaTepuasa HEMOJHO, HEMOCIEA0BATEIbHO,
- HETOYHOCTH B ONPEJEICHNUN NOHSITUN, B IPUMEHEHUHU 3HAHUM NI OIHU-
caHusl (U3NYECKUX 3aKOHOB, SIBICHUN M IMPOILIECCOB, PEUICHHUS KOHKPET-
HBIX 3aJa4, IPOBEJCHMS U OLICHUBAHUS PE3yJIbTaTOB U3MEPEHUH,

- 3aTpyiHEHUs1 B 000CHOBAHUHU CBOMX CYXKICHHIA;

- 00HapyXMBaeTCs HEOCTaTOYHO INTyOOKOE MOHWMAaHHE M3Y4YEHHOTO Ma-
Tepuania.

Ouenka 2
(HEYTOBJIIETBOPUTEITHHO)

- OTCYTCTBUE HEOOXOAMMBIX TEOPETHUECKUX 3HAHHI; JOMYIIEHBI OIIUOKH
B OIPEICIICHUH MOHATUH W ONUCAaHWH (PU3NICCKUX 3aKOHOB, SBICHUH U
mponecCoB, UCKAXKCH UX CMBICII, HC PCHICHLI 3a/la4i, HC IIPABUJIBHO OIC-
HUBAIOTCSI PE3yIbTAaThl U3MEPEHUH;

- HE3HaHWE OCHOBHOTO MaTepuana y4eOHOW MpOTrpaMMbI, JOMYCKAOTCS
rpyObI€ OMIMOKHU B U3JIOKCHHUH.

HIxkana

Kpurepun oueHuBanus

OILIeHKA «3a4TEHO»

- N3JI0’KEHHE MaTepHalia JJIOTHYHO, TPaMOTHO;
- cBO0OTHOE BJIaJICHHE TEPMUHOJIOTHEH;
- YMEHHME BBICKa3bIBaTh M OOOCHOBATh CBOM CYXKAEHHUs IIPU OTBETE Ha

27




KOHTPOJIbHBIE BOITPOCHI;
- YMCHHC OIIUCBIBATH (bH3I/I‘IeCKI/I€ 3aKOHBI, SIBJICHUA U TPOUCCCHI;

- YMEHHUE MPOBOAMTH U OIICHUBATH PE3YJbTaThl H3MEPCHU;

- CIIOCOOHOCTDH pelaTh MHKEHEPHBIE 331a4M (JOMyCKaeTCcsl HaJlMuue Ma-
JIO3HAYUTEIIHHBIX OMIMOOK MM HEAOCTATOYHO MOJHOE PACKPBITHE COAEP-
JKaHHC BOIIpOCA WJIM MOTrPCIIHOCTL HCIPUHIUIIMAIIBHOT'O XapaKTepa B OT-
BETE Ha BOIIPOCHI).

- OTCYTCTBHE HEOOXOIMMBIX TEOPETHUECKUX 3HAHUH; JOMYIIEHbI OIIMOKH
B ONPEICICHUN TOHSATHIA W ONMUCAHUN (PU3MUYECKUX 3aKOHOB, SIBICHUHA H
MMponecCoOB, UCKAKCH UX CMBICJI, HC PCIICHLI 3aAa4u, HC MMPaBUJIbHO OILC-
HUBAIOTCSI PE3yIbTAaThl U3MEPEHUH;

- HE3HAHWE OCHOBHOTO MaTepualia y4eOHOW MpOrpammbl, JOMYCKAIOTCS
rpyObIe OMIMOKHU B U3JIOKCHHUH.

O1LieHKa «HE 3aYTEHO)

4.1.3. TectupoBanue
TectupoBanue UCHONb3yeTCS I OLEHKM KauecTBa OCBOEHHS OOydYaroUIMMCS OCHOBHOHM IpO-
(beccroHanbHON 00pa30BaTEIbHOM MPOTrPaMMBbl MO OTIEJIBHBIM TEMaM WM pa3/ienaM AUCHUIUINHBL.
Tect mpencraBnser coOOil KOMIUIEKC CTaHIAPTU3WPOBAHHBIX 3alaHUM, MO3BOJISIOUIMNA YIPOCTUTH
IpOoLelypy U3MEPEHUs 3HaHUH U yMeHUH oOydaromuxcsa. OOydaromuMcs BbIJAIOTCA TECTOBBIE 3a7a-
HUS C GOPMYIMPOBKOI BOIIPOCOB M MPEIOKEHUEM BHIOPATh OMH MPABHIbHBIA OTBET U3 HECKOIBKUX

BAapHaHTOB OTBECTOB.

Ne OLIeHOYHBIE CPEACTBA Kox u HaumenoBanue
TunoBble KOHTPOJIbHBIEC 33/1aHUSl U (WJIM) MHBIE MaTepuaibl, HE00- | HMHIMKATOPA KOMIIE-
XOZMMBIE [Tl OLIEHKH 3HAHWH, yMEHH, HaBbIKOB U (MJIM) OIBITA Jie- TEHLUU
ATENBHOCTH, XapaKTEPU3YIOIUX C(HOPMHUPOBAHHOCTH KOMIIETCHLIUH
B IIPOLIECCE OCBOCHUS AUCIUIUIMHBI

1 1. Ecnm uMnynbc CUCTEMBI MAaTE€pUAIbHBIX TOYEK B OTCYTCTBUU NA-1 onk-1.

BHEUTHUX CHJI OCTaeTCs MOCTOSTHHBIM, TO LIEHTP Macc 3TOH CUCTEMBI
MOXKET ABUT'aThCA ...

- PABHOMEPHO U NPSAMOJHUHEINHO

- C IIOCTOSHHBIM YCKOPEHUEM

- C IEPEMEHHBIM YCKOPEHHEM

- 110 OKPY>KHOCTH C ITOCTOSIHHOM CKOPOCTBHIO

2. MoMeHT uHepIuu TOHKOTO 00pyda Maccoit M, paaguycoMm R oTHO-
CUTEIILHO OCH, IPOXOJIIEH Yepe3 IEHTP o0pyda MepreHaANKYyIIPHO
IIOCKOCTH, B KOTOpO#i J&KHT 06pyd, paBen |1=mR2. Eciu och Bpa-
IICHUSI TEPEHECTH MapajlieIbHO B TOYKY Ha OOpyde, TO MOMEHT
HWHEepIuu o0pyJa

- YMEHBIINTCA B 2 pa3a

- yBenuuuTcA B 1,5 paza

- HC U3MCHUTCA

- ymeHbutes B 1,5 paza

- YBeJIMYHUTCH B 2 pa3a

3. OTHOCUTENBHOMN BEIUYUHOMN SABIISIETCS ...

- CKOPOCTh CBCTA B BAKYyyMC

- OapUOHHBIN 3apsia

- IJMTEJbHOCTH COOBITHSA

- DJICKTPUUYECKUI 3apsi

4. CpenHss KUHETUUYECKAsl SHEPTUS MOJIEKYJIbl UAECAIBHOTO Ta3a pu
temrepatype T paBHa €=iKT/2.. 3xech iI=Ny+ Ngp+2Nk, TIE Niyy Ngp, Nk—
YHCIIO CTeNeHEeH CBOOOIbI MOCTYMATENhHOI0, BPAMIATEIBHOTO U KO-

CTaBUT U pelIaeT uH-
YKEHEPHBIEC U HAy4YHO-
TEXHUYECKUE 3a]]a4l B
cdepe cBoeit mpodec-
CUOHAIBHOHN OeSITENb-
HOCTH Y HOBBIX MEX-
JTUCIUTIMHAPHBIX
HaIlpaBJICHUH C UC-
MOJIb30BAHUEM €CTe-
CTBEHHOHAYYHBIX, Ma-
TEMaTHUYECKHUX U TeX-
HOJIOTUYECKUX MOJIe-
nen
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71e0aTeIBHOTO IBMKEHHI MOJIEKYJTb. [IpH yCIIOBHH, 4TO MMEIOT Me-
CTO TOJIBKO IMOCTYNATCIIbHOC U BpalllIaTCIIbHOC ABUKCHUC, IJIA BOO-
pona (H2) uucro i paBHO

-7

5. B mporecce M30TEPMHYECKOTO COOOIIEHUSI Teria MOCTOSHHOU
Macce MJIeaIbHOIO I'a3a ero SHTPOIU ...

- HE MEHSETCS

- YMEHbIIAETCS

- YBEJIMYMBACTCH

6. VI3MeHeHHe BHYTpEHHEH HSHEPrHMM ras3a IMpPOU30LUIO TOJBKO 3a
c4eT paboTHI CKATHS Ta3a B ...

- U30TEPMHUUYECKOM IIpOIECCE

- 300apHOM TIpolIecce

- U30XOpPHOM IIpolLiecce

- aAnadaTHYecKOM Ipouecce

7. Todeunslil 3apsa +q HAXOOUTCA B LIEHTpe chepruyecKoil MoBepx-
Hoctu. Eciu 3apsig cMecTuTh U3 1eHTpa chephl, OCTaBIISAS €r0 BHYT-
pU Hee, TO MOTOK BEKTOpPa HAIpPSHKEHHOCTH 3JIEKTPOCTATUYECKOTO
0JIs Yepe3 MOBEPXHOCTD ChepHl. ..

- YMEHBIINTCS;

- He U3MEHHUTCH;

- YBEIMUUTCS

8. Ecnu yBenmuuuTh B Ba paza HANPSKEHHOCTh AMEKTPUUYECKOTO TI0-
751 B IPOBOJIHUKE, TO Y/I€JIbHAs TEIIOBAsk MOLHOCTb TOKA ...

- YMEHBIIINUTCS B JIBa pasa;

- HE UBMEHUTCH;

- yMEHbIIUTCS B 4 pasza

- YBeJIMYNTCH B 4 pa3sa;

- YBEJIMYUTCS B JIBa Pa3a;

9. llpu noMmeweHNun IUAJIEKTPUKA B 3JIEKTPUUECKOE I10JI€ Hamps-
XKEHHOCTh 3JIEKTPUUYECKOTO TOJIsi BHYTPU OECKOHEUYHOTO OJHOPOJ-
HOT'O M30TPOMHOIO JUAIEKTPUKA C JUAIEKTPUUYECKONW MPOHUIIAEMO-
CTBIO € ...

- OCTaeTCs HEU3MEHHOM;

- OCTAETCsl PaBHOW HYJIIO;

- YBEJIMUUBAETCS B € pas;

- YMeHbIIaeTcs B € pa3

10. YMeHbIIeHHE aMIUTUTYIbl KOJIeOaHUN B CHCTEME C 3aTyXaHUEM
XapaKTEepU3yeTCsl BPEMEHEM penakcauuu. Ecnv npu HEeHn3MEeHHOM
OMUYECKOM COINPOTHBIICHUH B KOJIEOATEIILHOM KOHTYPE YBEIUYHTH
B 2 pa3a UHAYKTUBHOCTb KATYIIKH, TO BPEMsI pEIaKCALHH. . .

- YMEHBIINTCSA B 2 pasa;

- YBEJIMYMTCH B 2 pa3a;

- yBeIMUUTCS B 4 pasa;

- YMEHbIIUTCS B 4 pasza

[To pe3ynbpTaram Tecta 00y4aromeMycsl BHICTABIISECTCS OLEHKA «OTIHMYHO», «XOPOIIO», «yIOBIIE-
TBOPUTEIBHO» WU «HEYIOBJIECTBOPUTEIHHO.
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Kputepun oneHuBanus orBera (Tabi.) TOBOIATCS 0 CBEIEHUS 00YJArOIIUXCS O HaYalla TeCTH-
poBanus. Pe3ynbTar TecTupoBaHus 00BABISETCS 00yJaroeMycsl HEIOCPEICTBEHHO MOCIIE €ro CAaYu.

Mhcaa (% apasasL: oTBeTOD)
OrneHka 5 (OTJIUYHO) 80-100
Ornenka 4 (xopor1io) 70-79
Orenka 3 (ymOBIETBOPHUTEIBHO) 50-69
Ouenka 2 (HeyIOBIETBOPUTEIILHO) meHee 50

TecToBbIC 3alaHusA, UCIIOJIB3YIOIUCCA IJIsI OICHKH KadYeCTBa JUCHUINIMHBI C TOMOIIBIO I/IHq)Op-
MallMOHHBIX TexHosoruid, mpuBeaeHsl B PIIJ[: «10. MHbOpManoHHbIE TEXHOJIOTHUH, HCTIOIb3yEeMbIE
IIpHu OCYHICCTBJIICHUHN OGpﬁSOB&TGHBHOFO rnmponecca no AMCHUIININHE, BKIII0OYasa MEpCuUCHb NPOrpaMMHO-
ro obecrnieueHus 1 HHGOPMAIIMOHHBIX CIIPABOYHBIX cuctem» - MyTestX10.2.

4.1.4. KonTponpHas pabora
He mpenycmorpena.

4.2. IIpoueaypsl 4 OLICHOYHBIE CPEICTBA 1JIsl IPOBEACHUS IPOMEKYTOYHOM aTTecTalnu
4.2.1. 3auer

3ayer sBisieTcss (OPMON OLIGHKM KadecTBAa OCBOCHHS OOy4aroIIMMCS OCHOBHOM mpodeccuo-
HaJbHON 00pa30BaTEIbHON MPOTPAMMBI TI0 pa3jenaM JUuciuIIuHbL. [1o pe3ynpraTam 3adera oOydaro-
LIEMYCs BBICTABJISIETCSl OLIEHKA «3aUTEHO» WM «HE 3aYTEHO»; OIIEHKA «OTJIIMYHO», «XOPOIIO», «yAO-
BJICTBOPUTEIILHO», «HEYAOBIETBOPUTEIBHO» B ciaydyae TuddepeHIupoBaHHOTO 3a4eTa.

3aueT MPOBOAMUTCS 1O OKOHYAHUM YTCHHUS JICKIWH W BBIOTHEHUS JTa00OpaTOPHBIX (TpaKTHye-
CKHX) 3aHSTHHA. 3a4eT MPUHUMAETCs IMpernojaBaTesiiMU, MPOBOAUBIINMU JIabopaTopHbIe (TpaKTHye-
CKH€) 3aHATUS, WIM YUTAIONIMMU JIEKIIMU N0 JaHHOW AMCIMIUIMHE. B ciiydae oTCyTCTBHSI BEIYIIETO
npernojaBaTesis 3a4eT MPUHUMAETCs MpernojaBaTesieM, Ha3HAYCHHBIM PaCHOPSKEHUEM 3aBEIYIOIIETO
kadenpoii. C pa3pemieHus 3aBeayoniero kagenpoil Ha 3a4eTe MOXXET IPUCYTCTBOBATD MPET0/1aBaTellb
Kadenpsl, IPUBICYCHHBIN 711 IOMOIIM B IPHEME 3a4eTa.

[TpucyTcTBHE Ha 3aueTe mpernojaaBareseil ¢ Apyrux kadeap 6e3 COOTBETCTBYIOIIETO paclopsi-
KEHHUSI PEKTOpa, MPOPEKTOpa MO y4eOHOH, BOCIIUTATENILHOM paboTe U MOJIOAEKHON MOIUTUKE, 3aMe-
CTHUTENS AUPEKTOPAa HHCTUTYTA 10 y4eOHOM paboTe HE TOMyCKaeTCs.

®opma(bl) IPOBEACHUS 3aU€Ta (YCMHbIN ONPOC NO Oulemam, NUCbMeHHas paboma, mecmupo-
sanue u Op.) onpenensatoTcs kadheapoi U JOBOASTCS 10 CBEJCHUS 00YJaIONINXCsl B HaYaIe CEMECTpa.

s mpoBeieHus 3auera BeAYUIUH MpenoaaBaTelib HaKaHyHE MOJy4aeT B CeKpeTapuaTe JUpeK-
TOpaTa 3a4eTHO-IK3aMEHALIMOHHYIO BEIOMOCTb, KOTOpasi BO3BPAIIAETCS B CEKpeTapuaT Mmociie OKOHYa-
HUSL MEPONIPUSTHS B IEHb IIPOBEACHMS 3a4€Ta WIIM YTPOM CJIEIYIOLIETO JTHS.

Bo Bpemst 3auera oOyudaromuecs MOTYT MOJIb30BaTHCS C pa3pelIeHHs BEAYIIETo MPEeno1aBaTes
CIPAaBOYHON M HOPMATHBHOU JIUTEPATYPOU, IPYTUMHU TTOCOOUSIMH Y TEXHUUYECKUMU CPEJICTBAMH.

Bpewms moarotroBku oTBeTa B yCTHOM opMme mpu clade 3auera JOJDKHO COCTAaBIIATH HE MEHee
20 MuHYT (TI0 JKETAHUIO 00YYAIOIIET0oCs] OTBET MOXKET OBITh JOCPOUYHBIM). BpeMs oTBeTa - He 60mee 10
MUHYT.

[IpenonaBaTenio MpeIoCTaBIsAeTCs MPABO 3374aBaTh 00YYAIOUIMMCS JIOTIOIHUTEIbHBIE BOIIPOCHI
B paMKax MpOrpaMMbl JUCHUTIIINHBL.

KauecTBeHHas o1leHKa «3a4T€HO», BHECEHHAsI B 3a4€THO-3K3aMEHAIMOHHYIO BEIOMOCTb, SIBJISI-
€TCsl pe3yJIbTaTOM YCIEIIHOIO YCBOEHUS yueOHOro MaTepuana.

Pe3ynbrar 3auera BHICTABIISIETCS B 3aUE€THO-3K3aMEHAIMOHHYIO BEJOMOCTh B JICHb ITPOBEICHUS
3ayeTa B MPUCYTCTBUU caMoro oOywatomierocs. [IpenonaBareny HeCyT NMEPCOHAJIbHYIO OTBETCTBEH-
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HOCTh 32 CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHUS 3aMUCEN O Pe3yJIbTaTax MPOMEXKYTOUHOU aTTecTa-
[[MU B 3a4€THO-3K3aMEHAIIMOHHYIO BEJIOMOCTb.

Ecmu O6y‘{aIOHlHI>'IC}I SAIBUJICA Ha 3a4€CT U OTKA3aJICA OT IMPOXOKACHHUA aTTCCTAllUU B CBA3U C HC-
MOATOTOBJIEHHOCTHIO, TO B 3a4E€THO-3K3aMEHAIIMOHHYIO BEJOMOCTh €My BBICTABIIIETCS OLIEHKA «HE 3a-
YTEHOY.

HesiBka Ha 3aueT oTMe4aeTcs B 3a4€THO-IK3aMEHAIIMOHHOW BEJOMOCTH CIIOBAMH «HE SIBUJICS.

HapymeHHe JUCHUITIIINHBI, CIIMCBIBAHUEC, UCIIOJIB30BAHUC OGy‘I&IOH_II/IMI/ICH HCPa3pCIICHHBIX TIC-
YaTHBIX M PYKOIUCHBIX MaTepuaioB, MOOMIBHBIX Tele(OHOB, KOMMYHHUKATOPOB, TUIAHIIETHBIX KOM-
NBIOTEPOB, HOYTOYKOB U APYTHUX BHUJOB JINUYHOM KOMMYHHUKALIMOHHOM M KOMIBIOTEPHOW TEXHHUKH BO
BpeMs 3ayeTa 3amnpenieHo. B ciyuae HapylieHus 3Toro TpeOOBaHHUS MpenojaBaTelib 00s13aH yIaIHUTh
06yanomeroc;1 N3 ayAUTOPHUHU U MIPOCTABUTHL €EMY B BEAOMOCTH OLUCHKY «HC 3a4YTCHO).

OOyyaromumcsi, He CAABIIMM 3a4eT B YCTaHOBJICHHBIE CPOKH IO YBOXKUTEIbHOW MPUYUHE, UH-
AUBUAYAJIBHBIC CPOKU MPOBCACHUA 3a4CTa ONPCACIAIOTCA 3aMCCTUTCIICM JUPCKTOpAa MHCTUTYTA I10
y4aeOHOM padore.

OOyuaromiuecs, UMEIOIINE aKaJIEMHUUECKYIO 33JJ0JDKEHHOCTD, CIAI0T 3a4eT B CPOKH, OIpeens-
emble YHHBepcuTeToM. MHpopMaius o JTUKBUAAUN 33J0/DKEHHOCTH OTMEYaeTcs B dK3aMEHAllMOH-
HOM JIUCTC.

JlomyckaeTcs ¢ pa3pelieHus 3aMeCTUTeNs TUPEKTOpa HHCTUTYTa 1o y4eOHOM paboTe Jocpoy-
Ha#d ¢1ava 3a4CTa C 3allMChIO PC3YJILTATOB B 3K3aMeHaHHOHHBIﬁ JIUCT.

WuBanuapl M Julla ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbS MOTYT CIaBaTh 3a4e€Thl B
CpOKH, YCTAHOBJICHHBIC WHIAWBUAYAJIbHBIM y‘I€6HBIM IIJIaHOM. I/IHBaJII/I,Z[BI " Jimia ¢ OrpaHM4YCHHBIMUA
BO3MOXXHOCTSIMU 3[IOPOBBS, UMEIOIINE HAPYIIEHHUs] OMOPHO-IBUTATENILHOTO ammapara, JOIYyCKaloTCs
Ha aTTCCTAlMOHHBIC UCIIBITAHUSA B COMTPOBOKACHNN ACCUCTCHTOB-COIIPOBOKAAIOIINX.

[Ipouienypa npoBeACHUST TPOMEKYTOUYHOM aTTeCTAllMK JUIsl OCOOBIX ciydaeB u3noxkeHa B «llo-
JIO)KEHUU O TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEKYTOYHOW aTTeCTAllMU OOYy4aroUIUuXcs IO
OIIOII 6akanaBpuara, crienuanurera u Mmaructparyps» ®I'BOY BO HOxHo-Ypansckuii [AY.

Ounas ¢popma o0ydeHHs

Ne OLIeHOYHBIE CPEACTBA Kon n HaumeHoBaHue
TunoBble KOHTPOJIbHBIE 3a1aHus U (WJIM) UHBIC MaTepuaibl, HEOOX0- | MHIMKATOpa KOMIIE-
JTUMBIE ISl OLIGHKW 3HAHWW, YMEHUW, HABBIKOB W (MJIM) OMBITA JACs- TEHINH
TEJILHOCTH, XapaKTEePU3YIOUINX CPOPMHUPOBAHHOCTh KOMIIETCHIIUN B
MIPOIIECCE OCBOCHUS TUCITUTIINHBI

1. 1 cemecTp W-1 onx-1.

1. Ponb (pu3uKU B pa3BUTHH TEXHUKU U arpOMPOMBIIIIICHHOTO MTPOU3-
BOJICTBA.

2. Kunematuka matepuaibHOd Touku. KoopanHaTHBIN MeTOJI omnuca-
HuA ABkeHud. KunemaTtnyeckoe ypaBHEHUE IBU)KEHUS U ONPEEs-
€MBIE [10 HEMY KMHEMAaTU4YECKUE XapaKTEPUCTUKHU.

3. BekropHblii crioco0 onucanus ABMKEHUI. BEKTOpBI mepeMenieHus,
CKOPOCTH, YCKOPEHMS. YTJOBBIE XapaKTEPUCTUKU JIBUKEHUSA IIO
OKPY’KHOCTH.

4. DrieMEHTBl PEeIsITUBUCTCKON MexaHukH. [locTynaTel crenuanbHOM
TeOpuH OTHOcuTenbHOCTH. [IpeoOpazoBanus Jlopenna. Croxenue
ckopocteil. OTHOCUTEIBHOCTh JJIMHBI OTPE3KOB M JUIUTEIBHOCTH
BPEMEHHBIX UHTEPBAJIOB.

5. JluHaMyKa MaTepHaIbHOM TOYKM M TMOCTYNATEIbHOTO JIBUKEHUS
TBEpaOro Tena. [lpunnun otHocutenbHOCTU. 3akoHbl HploToHa. Bu-
JIbI CHJL.

6. JlunamMuKka BpallaTeIbHOTrO ABWMXKEHUsA. MoMeHT cuiibl. MOMEHT
WHEpUUHU. 3aKOHBI COXPAHEHUSI UMITYJIbCA U MOMEHTA UMITYJIbCA.

7. VHepuumanbHble M HEMHEpLUAIbHBIE CHCTEMbl OTcuéra. CHIIBI
WHEPUUH P Pa3IMYHbIX BUJAX JBUKCHUS.

CraBuT u penaet uH-
YKEHEpHbIE U HAyYHO-
TEXHUYECKHE 3a/Ia4h
B c(hepe cBoeit mpo-
(beccruoHanbHOM nesi-
TEIbHOCTU U HOBBIX
MEXIUCIUTITUHAPHBIX
HaIpaBJICHUH C UC-
NIOJIb30BAHUEM €CTe-
CTBEHHOHAYYHBIX, Ma-
TEMaTUYECKUX U TeX-
HOJIOTHYECKUX MOJIe-
nen
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8. Pabota, MmomHOCTh 1 SHEprus. MexaHuveckas padoTa U MOITHOCTh
IpU TOCTYMATEIbHOM U BpallaTelbHOM JBHKEHHUsX. KuHeTrnueckas
SHEPrus ¥ TeOpeMa 0 KHHETHUECKON SHEPTUH.

9. KoncepBaTuBHbIE CHIIBI U TIOTEHIMAIbHAS 3Heprusi. [Ipumepsl mo-
TEHIUAIbHBIX MOJIeH. 3aKOH COXPAHEHUs YHEPTHH B MEXaHUKE.

10. Mexannueckue kosiebanus. KuHemarnka rapMOHHMYECKUX KOJe-
O0anuii. CnoxxeHne Kojie0aHUN. AKYCTHYECKHUE PE30OHATOPHI.

11. [unamuka rapmoHudeckux koneOanuii. [luddeperumansHoe
ypaBHEHHE KoyieOaHui. 3aTyxaloliMe M BbIHY)KJCHHBIC KOJICOaHMS.
Mexanndeckuil pe3oHanc. MasiTHUKH.

12. Mexannueckue BoJiHbI. BonmHoBoe ypaBHeHue. Bunbl BonH. MH-
tepbepeniys, nudpakuus U aucnepcusi BoyH. BomHbl u mHbOpMa-
sl

13. OcHOBHbIE TOJOKEHUS MOJEKYIIPHO-KNHETUYECKOW TEOpPHUH.
Wneanwusbiil raz. OcHoBHoe ypaBHeHue MKT u ypaBHeHUE cocTos-
HUS U/I€aIbHOTO rasa.

14. ArperaTHble cocTOsiHUS U (a30Bble mepexoisl. PeanbHble rasbl.
Cxmwxkenne Ta3oB. OCOOEHHOCTH JKHIKOTO cocTosiHUS. CTpoeHue
KpUCTaIOB. JleeKThl KpUCTAIUIMYECKOTO cTpoeHHs. [IpoyHOCTh U
MJIACTUYHOCTb.

15. SBnenust mepenoca. uddysus, TenaonpoBOIHOCTs U BHYTPEH-
Hee TpeHue. MoeKyIsIpHO-KHHETHYeCKas Teopus SBJICHUI nepeHoca.
16. OcHOBBI TEpMOAMHAMUKYN. BHYTpEHHS SHEPTUs U IEPBOE HAYAIIO
TepMoanuHamMuKu. PaboTa 1 TemnoéMKOCTh ra3a Mpu pa3iInyHbIX MPO-
1eccax.

17. Bropoil 3aKkOH TepMOJMHAMUKHU. TEeIIOBbIE ABUTATEIN M XOJIO-
qunbHble MamuHbl. KITJ[ TemmoBhIX ABHTraTeicii M CTaTUCTHUYCCKUN
CMBIC BTOpOro 3akoHa TepMmoauHaMuku. [lonstue sutpomnuu. Tpe-
TUH 3aKOH TEPMOJIUHAMUKH. DIIEMEHTHI OMOIHEPTETHKH.

2 cemecTp

1. Dnextpuueckuil 3apan. BzanmoneiictBue 3apsaaoB. DIeKTpoCcTaTH-
yeckoe nojue. Bekrop HampsxEHHOCTH. Pacuér snmekTpocTaTH4ecKux
IOJIEH.

2. [Totenmuman anekTpocTaTudeckoro nojsi. Pabora mo nmepeMenieHnto
3aps0B B 3JIEKTpOCTaTHUecKoM mosie. IloTeHnnan u rpagueHt mno-
TEHLIMAJIa. DKBUITOTEHIIMAIbHBIE [IOBEPXHOCTH.

3. BemectBo B anekTpuueckoM nodie. [lonsgpHele u HenmoysspHbIE MO-
nexkynsl. [lonsgpuszanus quanekTpukoB. BekTop cmenieHusl.

4. TIpoBOJHUKHU B 3JIEKTPOCTATUUYECKOM MOJ€E. DIEKTPOEMKOCTh IIPO-
BOJHUKOB. KoHAEHCATOPBI.

[TocTostHHBIN 3nekTpuyecKkuid TOK. 3akoH Oma. DIIEKTPOABUNKYILAS
cuna. [IpaBmia Kupxroda u pacu€Tsl 37eKTpUIECKUX TETICH.

5. Knaccuueckas teopus 31€KTponpoBoAHOCTH. BriBoa 3akoHa Oma.
[Ipupona cBepXIIpOBOAUMOCTH.

6. Hocutenu Toka B pa3IMYHBIX MPOBOJHUKAX. DJIEMEHTHI TEOPUU
anektponpoBogHocTd.  IlomynmpoBognuku.  [lomynpoBOIHHMKOBBIE
npuOOpbl. DMeMEHTHI (GU3UUECKON AIIeKTPOHUKU. KOHTaKTHBIE siBIie-
HUS B METAJIJIaX U MMOJIYNPOBOJHUKAX.

7. MarauTHO€E noJie. BzanmonencTBrue 3IeKTpUIECKUX TOKOB. Pacué-
Thl MarHUTHBIX NoJied. 3akoH buo-CaBapa-Jlamnaca.
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8. MarauTHbIe cBOMCTBa BemecTBa. /lua-, mapa- u GpeppoMarHeTHKH.
Jlomenbl. @eppuThbl. DIEKTPOMAarHUTHBIE CENAPaTOPbl B arpOMHKEHE-
pun.

9. lleificTBE€ MarHUTHOTO TMOJISl HA SJIEKTPUUYECKUNA TOK U JIBHXKYIIHE-
cs1 3apspbkeHHble yacTuibl. Cuna Ammepa u cwia Jlopenna. Dddekr
Xouna. DIIeKTpOIBUTaTEINH.

10. DnexkTpomarauTHas MHAYKLIMA. 3akoH Dapajnes u npaBuwio JIeH-
na. Mexanusm Bo3HUKHOBeHUs DJIC MHIYKIUU.

11. I'enepatopsl rapmonndeckoit DJIC u Tpancpopmaropsl. MHayK-
TUBHOCTb ITPOBOJHUKOB. DHEPTHsI MATHUTHOTO TOJIS.

12. IlepemenHslii 3nekTpuueckuil Tok. Llenn nepemeHHoro Toka. 3a-
koH Oma [J1 ueneu nepeMeHHoro Toka. [logHoe conpoTuBieHUE me-
peMeHHOMY TOKy. BekropHas auarpamma. Pe3oHaHC B Lemsx Inepe-
MEHHOTI'O TOKa.

13. DnexrpomarautHoe nose. O0oOmenne 3akona Papanges. 3aKoH
MOJTHOTO TOKa. TOK cMeneHus. DJIeKTPOMAarHUTHBIE BOJIHBI. Y paBHe-
Hus MakcBemna. Cucrema ypaBHeHME MakcBemna B auddepeHmm-
aTbHOW M MHTErpalbHON Gopmax. Bektop Ymosa-Iloiintunra. JlaB-
JICHUE CBETA.

14. T'apmonmveckuii ocrmuiaTop. CBOOOIHBIC SJIEKTPOMArHUTHBIC
KosieOaHus. 3aTyXaolue U BEIHYKICHHbIe KoeOanus. Pe3onanc.

15. I'enepanus, nepenadya U NpUEM DJIEKTPOMArHUTHBIX BOJH. OT-
KPBITBIA KoJeOaTenbHbld KOHTYp. [IpuHImMI paboTel paguonepenar-
YUKa U paguoNpUEMHHUKA. MOIyJSIUs U AETEKTUPOBAHUE JIIEKTPO-
MarHuTHBIX BOJH. Pagunonokanus u TeJeBuIeHUE.

16. I[lIxana 31€KTPOMAarHUTHBIX BOJH. Pa3nuyHble 1uana3oHbl YaCTOT
AIIEKTPOMArHUTHBIX BOJIH, UX XapaKTepHble 0COOEHHOCTH U TEXHUYE-
CKH€ CpeZCTBa UX MoyydeHus. Vcnonap3oBaHuEe BUTUMBIX, YIbTpadu-
OJIETOBBIX M JPYTUX W3JIyYEHUH B pPaCTEHUEBOJCTBE U >KMBOTHOBOI-
CTBE.

17. DnemenTsl reomMerpudeckoil onTUKU. OCHOBBI T'€OMETPUUECKON
ontuku. ®opmyner Openens. [TpuHIUT 00pPAaTUMOCTH CBETOBBIX JTY-
yeil. [Ipubopsl reoMeTprudecKoi ONTHKH.

18.DoromeTpus.

[[Ixana u KpUTEpUU OIIECHUBAHMSI OTBETA 00YUAIOIETOCs MPEICTABICHBI B TAOIHUIIE.

IlIkana Kpurepun oneHuBanus

OneHka «3a4TeHo» 3HaHHE IIPOrPaMMHOI0 MaTe€pHalla, yCBOEHUE OCHOBHOW M JOTIOJIHUTENb-
HOHN JIUTEpaTypbl, PEKOMEHIOBAaHHON IIPOrpPAMMOM IUCLHUILIUHBL, Ipa-
BUJIBHOE PELICHUE MHKEHEPHOH 3a/laun (JOMyCKaeTCsl Halu4ue MaJlo3Ha-
YUTEIbHBIX OMMOOK WM HEJIOCTaTOYHO MOJHOE PACKPHITHE COJEpIKaHHE
BOIPOCAa WX NOTPEIIHOCTh HENMPUHIMIIMAIBHOIO XapaKTepa B OTBETE Ha
BOIIPOCHI).

Onenka «He 3a4TeHO» | MpoOeNbl B 3HAHUSX OCHOBHOTO MPOTPaMMHOrO MaTrepuana, NpPUHIUIHU-
QJIBbHBIE OITMOKY IMPU OTBETE HAa BOMPOCHI.

4.2.2. Dx3aMeH

DK3aMeH sBisgeTcs (OpMON OLIEHKH KadeCcTBa OCBOCHHS 00YJaroluMCcsi OCHOBHOMU mpodeccro-
HAJIBHOW 00pa30BaTeNbHOM MpOrpaMMBbl MO paszenaM IUCHUILIHHBL. [0 pesynbraTaM sk3ameHa o0y-
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YalOIIEMYCsl BBICTABISETCS OLEHKA «OTJIIMYHO», «XOPOLIO», «yJOBJIETBOPUTEIBHO» WU «HEYIOBJIE-
TBOPHUTEIBHO.

DK3aMeH 10 TUCUUIUIMHE POBOJUTCS B COOTBETCTBUU C PACIUCAHUEM ITPOMEXYTOUYHOH arTe-
CTalMy, B KOTOPOM YKa3bIBAa€TCsA BPEMS €0 MPOBEACHUS, HOMEP AYJUTOPHUH, MECTO IIPOBEICHUS KOH-
CyJlbTalluu. YTBEP)KACHHOE paclucaHue pa3MelaeTcs Ha WHGOPMAIMOHHBIX CTEHIAX, a TaKke Ha
oduIMaILHOM caiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHUH I TPOMEKYTOUHON aTTeCTAllMM OOy4YaIOLINXCsl YCTaHABIUBAETCS pa-
604eil mporpaMMoil TUCHHUIIIMHBI U JOBOAUTCS 10 CBEACHUS 00yUaIOLIUXCsl B HaUajle ceMecTpa.

DK3aMeHbl IPUHUMAIOTCA, KaK MpaBuio, Jekropamu. C paspemieHus 3aBeayronero kadenpoit
Ha 9K3aMeHEe MOXKET MPUCYTCTBOBATH MpemnoiaBaTenb Kadeapsl, MPUBICUECHHBIN AJIs TOMOILIU B MIpHe-
Me JK3aMeHa. B cilydae OTCYTCTBUS BEQYIIEro NpernojaBaTelis dK3aMeH IPUHHUMAETCS IpernojaBaTe-
JIeM, Ha3HauUEHHBIM PaclopsHDKEHUEM 3aBeIyIOIIero Kadeapoil.

[IpucyrcTBUE Ha SK3aMeHe MpenojaBareneil ¢ Apyrux Kageap 6e3 COOTBETCTBYIOLIETO Paco-
pSKeHHsI peKTopa, MPOpeKTopa 1o yueOHoil padore miu qupekropa MHCTUTYTa HE TOMyCKaeTcsl.

Jlig nmpoBeneHus 3K3aMeHa BeAyLIUi IpernojaBaTeib HaKaHyHE MOJIy4aeT B JUPEKTOpaTe 3a-
YETHO-3K3aMEHALIMOHHYIO BEIOMOCTb, KOTOPasi BO3BPAIIAETCS B JUPEKTOPAT MOCIIE OKOHYAHUSI MEPO-
IIPUATHS B IEHb IIPOBEACHMSI dK3aMEHa UM YTPOM CIIEIYIOIIETO JHS.

DK3aMeHbl MPOBOJATCS MO OHJIeTaM B YCTHOM WJIM MHCbMEHHOM BUJE, MO0 B BHUJIE TECTHPO-
BaHUS. DK3aMEHAIMOHHbIE OWJIETHI COCTABISAIOTCSA MO YCTAaHOBJICHHOH (opMe B COOTBETCTBUU C
YTBEPKJIEHHBIMH Kadeapoil SK3aMeHallMOHHBIMU BOMPOCAMHU M YTBEP)KIAIOTCS 3aBelyoUIUM Kaden-
poii exeroHo. B Ouiiere COREpIKUTCS. .. (VKA3bI8AEMCsa KOIUYECmE0 6ONPOCO8: He Dolee mpex 60npo-
€08, 2 meopemuueckux 60npoca u 3a0ava u m.o.).

DK3aMeHaTOpy HPEeAOCTaBIISETCS MPaBO 3a7aBaTh BOMPOCHI CBEpX OWiera, a TakkKe MOMHUMO
TEOPETUYECKUX BOMPOCOB AaBaTh JUIsl PELICHUs 337a4yd U MPUMEPHI, HE BBIXOASAIIME 32 PAMKH IMPOii-
JEHHOI'0 MaTepuaa 1o U3y4aeMou TUCIUILUIMHE.

3HaHUsI, YMEHHUS U HAaBBIKU OOYYaIONIMXCS OMPENESIOTCS OIEHKAMHU «OTIMYHOY, «XOPOILIOY,
«yZIOBJIETBOPUTEIIBHO», «HEYJOBIETBOPUTEIBHO» U BBICTABIISAIOTCS B 3aU€THO-IK3aMEHALIMOHHYIO Be-
JIOMOCTH B JIEHb 9K3aMEHa.

[Ipu nmpoBeneHUK YyCTHOTO 3K3aMEHa B ayIUTOPUH HE JOJDKHO HaXOIUThCs Oolee (VKkasvieaem-
¢ Konu4ecmso obyuaowuxcs) Ha OJHOTO MPEeroiaBaTesl.

[Ipu mpoBezeHUH YCTHOTO 3K3aMEHa CTYACHT BBHIOMpAeT HK3aMEHAIIMOHHBIN OWJIET B Ciydaii-
HOM TIOPSIZIKE, 3aTeM Ha3bIBaeT (aMUJIHIO, UMsI, OTYECTBO U HOMED FK3aMEHAIMOHHOTO OUIIeTa.

Bo Bpems sk3amena oOywarommecss MOTYT IOJIb30BaThCS C pa3pelIeHusl dK3aMeHaTopa Ipo-
rPaMMON JUCIUIIINHBI, CIPABOYHONH M HOPMATUBHOM JINTEPATypPOU, IPYTUMHU TTOCOOUSIMH U TEXHHUYE-
CKHMH CPEJICTBaMHU.

Bpems moaroTroBku oTBeTa MpuU cAaye 3K3aMeHa B YCTHOU (opMe JOIKHO COCTaBISTh HE Me-
Hee 40 MuHYT (TI0 JKeTaHuI0 00YYaIOIIErocsi OTBET MOXKET OBITh JTOCPOYHBIM). Bpemst oTBeTta — He 6o-
nee 15 MuHyT.

OOyuaronuiics, UCIBITHIBAIONINH 3aTPYIHEHHSI TIPU MTOATOTOBKE K OTBETY MO BBIOPAaHHOMY MM
OuseTy, UMeeT MpaBo Ha BHIOOP BTOPOro OujeTa ¢ COOTBETCTBYIOIIUM MPOJIEHHEM BpEMEHH Ha IMOJ-
rotoBky. [Ipu okoHUaTEeNTFHOM OIICHMBAHUHU OTBETA OLIEHKA CHMKAETCS Ha OJUH O0aul. Beinaya TpeTh-
ero OuseTa He pa3pernaeTcs.

Ecnu oOyuatommiicst SsBUJICS HA SK3aMEH, U, B3sIB OMJIET, OTKA3aJCsl OT MPOXOXKACHUS aTTecTa-
LU B CBSI3M C HEMOATOTOBJIEHHOCTHIO, TO B BEIOMOCTH €MY BBICTABIIIETCS OLIEHKA «HEYIOBJIETBOPU-
TEIBHOY.

Hapymienne TucuuIuiMHbI, CIUCHIBAaHUE, UCTIOIb30BaHUE 00YyUalOIIMMUCS HEpa3peleHHbIX Te-
YaTHBIX U PYKONMCHBIX MaTepHajoB, MOOWIBHBIX Tel1e(OHOB, KOMMYHHUKATOPOB, TUIAHIIETHBIX KOM-
MBIOTEPOB, HOYTOYKOB U JPYTUX BUJIOB JIMYHOM KOMMYHUKAIIMOHHOW M KOMITBIOTEPHON TEXHUKHU BO
BpeMs aTTECTAI[MOHHBIX MCIIBITAaHUM 3amperieHo. B ciyuae HapymieHus 3Toro TpeOoBaHus MpenojaBa-
Tenb 00s3aH yJAIUTh 00YyYaroerocst U3 ayAUTOPHH U IPOCTAaBUTh EMY B BEIOMOCTH OIICHKY «HEYI0-
BJIETBOPUTEIILHOM.
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Hpenoz:aBaTenH HECYT NCPCOHAJIBHYIO OTBCTCTBCHHOCTL 34 CBOCBPCMCHHOCTb U TOYHOCTH BHC-
CEHHMS 3aIUCeH 0 pe3ybTaTax MPOMEKYTOYHON aTTeCTallU B 3a4€THO-IK3aMEHAIIMOHHYIO BEJOMOCTb.

HesiBka Ha sk3aMeH OTMeuYaeTcs B 3a4€THO-IK3aMEHAIMOHHON BEJOMOCTHU CIOBAMH «HE SIBUJI-
cs».

st o0ydaronmxcsi, KOTOpble He CMOTJIM CAATh 3K3aMEH B YCTaHOBJIEHHBIE CPOKH, Y HUBEPCHU-
TET yCTaHaBIMBAaeT MEPUOJ JMKBHAALMU 3aJI0JDKEHHOCTH. B 3TOT mepuoj mpernoaaBaTeiu, MpUHU-
MaBIIHC 3K3aMCH, JOJDKHBI YCTAHOBUTH HEC MCHCC 2-x I[Heﬁ, Korga OHu 6YI[yT IMPpUHUMATh 3a10JI’KCH-
Hoctu. MH(popmanus o TMKBUIAIUH 33105KEHHOCTH OTMEUAETCs B 9K3aMEHAIMOHHOM JIUCTE.

O6y‘-IaIOH_II/IMC}I, IMMOKa3aBIIMM OTJIMYHBIC U XOPOIIHEC 3HAHUA B TCUCHUC CCMCCTpA B XOAC IIO-
CTOSIHHOTO TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, MOKET OBITh MPOCTaBJICHA HK3aMEHAIIMOHHAs OlLIEHKa
AOCPOYHO, T.C. 663 caadyu 5K3aMcCHa. OI.[CHKa BBICTABJISICTCA B BKBaMeHaHHOHHBIﬁ JIUCT UJIU B 3a4CTHO-
HK3aMEHALIMOHHYIO BEIOMOCTb.

I/IHBaJII/I,Z[BI " Jinga ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMHA 3JO0POBbSA MOTYT CaBaThb 3K3aMCHBI B
MEKCECCHUOHHBIN MEePHO/J] B CPOKH, YCTAHOBJICHHbIE MHIMBUyaIbHBIM YU€OHBIM MJ1aHOM. VIHBanu b 1
Jiuia € OrpaHWYCHHBIMU BO3MOKHOCTAMHU 3J0POBbS, UMCIOINNEC HAPYIICHUA OIMOPHO-ABUTAaTCIILHOTO
amnmaparta, [JOMYCKalOTCsl Ha AaTTeCTAllMOHHBbIE WCIBITAHUS B CONPOBOXKIEHUU AaCCHUCTEHTOB-
COMPOBOXKIAIOIIHX.

[Tpouienypa npoBeACHUS TIPOMEKYTOUYHOM aTTeCTAllMK JUIsl OCOOBIX ciaydaeB u3noxkeHa B «llo-
JIO)KEHUU O TEKYIIEM KOHTPOJIC YCIIEBAEMOCTH M IMPOMEKYTOYHOW aTTECTAlMU OOy4aloUIUXcs IO
OIIOIl oGakanaBpuara, crneruanutetra W Maructparype» ®I'BOY BO IOxno-Ypansckmii ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

Ne OueHoYHbBIE CpEeICTBA Kon n naumenoBanue
1 TunoBbie KOHTPOJILHBIC 3a/1aHUs U (MJIM) UHBIE MaTepHallbl, HEOOX0- | HMHJIUKATOpa KOMIle-
JTUMbIE 11 OLICHKU 3HAHUM, YMEHUI, HABBIKOB U (WUJIM) ONIbITA Jes- TEHLIUU
TEIbHOCTH, XapaKTEPU3YIOIUX cHOPMUPOBAaHHOCTH KOMIIETEHIIUN B
MIPOIIECCE OCBOCHUS TUCLUTLIIUHBI
1 3 cemecTp NA-1 onk-1.

1. DnemenTsl BosiHOBOM onTukH. [Ipuniun I'roirenca. CraBuT U pelraer uH-

2. Untepdepennus cBeta. KOrepeHTHOCTh M ONTHYECKUN XOJI Ty4eH.
YcnoBuss makcumyma U mMuHUMyMa. MHTEpdepomeTpsl. DneMeHTHI
rojorpaduu.

3. Iudpakuus ceera. [Ipuamun [oiirenca-®Openens. Judpaximon-
Has pemérka. Crniekrporpadus. Judpakuns peHTTeHOBCKHX JIy4Yei.

4. B3aumogaeiictBue u3nydeHus ¢ BemectBoM. [lomspuzanus cBeta
IIPU OTPAKEHUU U MTPEIIOMIIEHUH.

5. JIBoitHoe nyuenpenomieHue. ONTUYECKU AKTUBHBIE BEIIECTBA.
Caxapumetpsl. MckyccTBEHHass aHU30TPONMS U €€ HCIOJIb30BaHUE.
HopMmanbHas 1 anHomMalibHas JUCTIEPCHS.

6. TerutoBoe n3nyyeHue. AGCOMIOTHO YE€pHOE Teo. 3akoHbl Kupxro-
¢da, Credana-bonpnmana nu Buna. @opmyna [lnanka. Ontuyeckas
MIUPOMETPHSL.

7. ®@orospdexr. BHemHuil, BHYTpeHHHIH W BEHTHJIBHBIA (OTO3(]-
dext. YpaBuenue DunmTeitHa. [Ipumenenue ¢GoTtornemMeHTOB. Dd-
¢ext Kommnrona. JltomMuHecueHTHOE u3iMydyeHue. buomomuHecieH-
U

8. ®otobuonornyeckue mpoueccol. Porocunte3. TepmoanHamMuka u
MexaHu3M ¢oTocuHTe3a. bruosHepreTuka.

9. DneMeHThl KBaHTOBOM MeXaHUKU. KopIycKysspHO-BOJIHOBOM Aya-
mu3M. Jludpakius 3mekTpoHoB. COOTHOIIEHUS HEONPEACIEHHOCTEH.
VYpasuenue lllpenunrepa.

10. Atom Bomopojna. DHepreTudyeckre ypoBHM atoma. I[loTeHmman

YKEHEPHBIC U HAyYHO-
TEXHUUYECKUE 3a]1a4uu
B cdepe cBoeit mpo-
(dheccroHaIbHOM Jes-
TETHHOCTU M HOBBIX
MEXIUCHUTIITNHAPHBIX
HaIlpaBJICHUH C UC-
M0JIb30BAHUEM €CTe-
CTBEHHOHAYYHBIX, Ma-
TEMaTUYECKUX U TeX-
HOJIOTUYECKUX MOJIe-
nen
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B0o30OyxaeHus U nonmn3anuu. [locrynarer bopa. M3nydenue u moro-
IIeHHEe YHEPTUuu. Bomoponono100HbIE HOHBI.

11. CtpykTypa CI0KHBIX aTOMOB. DHEPreTHYECKUE YPOBHHU B CIIOXK-
Hbix aroMax. [lpunmun Ilaymu. OnTuyeckue CHEKTPbl U CHEKTPHI
PEHTIeHOBCKOro H3nydeHus. llepmonnueckas cuctemMa 3JI€MEHTOB
J.1A.Menneneena.

12. ®u3uka MOJIEKyJ. DHEPTeTUUECKHE YPOBHH MOJIeKys. OOMeHHOe
B3auMoJieiicTBHE. MoJieKysipHble CIIeKTphl. [IpuHIMI paboThl KBaH-
TOBBIX T€HEPATOPOB. DIEKTPOHHBIN MapaMarHUTHBIN pe30HAHC.

13. ITonumepsl U xuaKkue Kpuctamibl. OCHOBHBIE BU/IbI KOJJICKTUBH-
3ammu Mosiekya. CTpoeHue MOIMMEpPOB U MX (DU3MUYECKHE CBOMCTBA.
Tumbl )KUIKUX KPUCTAIIOB. [{ucriien Ha )KUAKUX KPUCTAILIAX.
14.51Bnenne paauoakTUBHOCTH. BUbl painoakTUBHOrO pacmnaja. 3a-
KOH paJMO0akTUBHOTO pacnaga. CtaOuiabHbIe U PaIluOAKTUBHBIE M30-
Torbl. COBpEeMEHHBIE METO/BI PATUOXUMUHN U paauoduoioruu. [Ipo-
0JIeMBI PaJINOIKOJIOTHH.

15. CocraB atomHoro sigpa. M3oronsl. MexaHM4ecKuit 1 MarHUTHBIN
MOMEHTHI fAliep. SepHbIe CUIIBI U SHEPrus CBS3U sapa. SAnepHblil
MarHUTHBIN PE30HAHC U €T0 UCIOJIb30BaHUE.

16. Anepusie peakuuu. Mexanusm snepHbix peakuuil. LlenHas peak-
nus aeneHus snaep. Mcmons3oBanue aromHol sHepruu. [Ipobrmema
yIpaBiisieMol TepMosiiepHor peakiuu. OHeprus CoiHila U 3BE3.
S nepnas aKosiorus.

17. DnementapHbie 4acTuilbl. Knaccudukarus sjaeMEHTapHBIX dYa-
ctull. B3aumornpeBpamniaeMocTh 3JIEMEHTapHbIX 4YacTUll. MeTojsl
YCKOpPEHHUsl 4YacTull. AHTMYACTHUIIBI MU aHTUBELIECTBO. BemecTtBo B
AKCTPEMAJIbHBIX YCIOBUSIX.

18. CoBpemeHHast pu3znka W arpowH)XeHepus. BemiecTtBo u more.
OOBEKTHl U MPOIECCHl. DBOIIOIMOHHBIE TPOIECCH MPEOOPa30BAHUS
Marepuu. BenecTBeHHbIE, 3HEPreTUYECKUE, HIEKTPOMATHUTHBIE M
uH(pOpMaIMOHHBIE MpeoOpa3oBaHuss OM000BEKTOB. Pasutue arpo-
¢bu3ukn, OMOMEeXaHUKH, OMOpU3UKU, OHOIHEPTeTHKH, OuonHdopma-
THUKH, OMOTEXHOJIOTHH U arPOMHIKEHEPHH.

[lkana 1 KpUTEpUH OLEHUBAHUS OTBETA O0YUAIOLIErocs MPECTABICHbI B TA0IHIIE

Ilkana Kputepun onennBanus

Ouerka 5 BCECTOPOHHEE, CHCTEMATHYECKOE 1 riybokoe 3HaHHE IPOrPaMMHOTO Ma-

(oTHuHO) TepHaa, yCBOCHHE OCHOBHOH M JIONOJHMTEIbHOH JMTEPATYPEL, peKo-
MEHOBAHHOM MpOrpaMMoON JUCIUIUIMHBL, TPABHJIBHOE PEHICHHUE 3a/Ia4H.
MOJIHOE 3HAHHME MPOTPAMMHOI0 MaTepHuaia, yCBOEHUE OCHOBHOM JIMTEpa-

Ouenka 4 TYpbl, PEKOMEHJOBAHHOW B MpOrpaMMe, HaJW4Me MaJO3HAYMTEIbHBIX

(xopor1o) OmMOOK B PEIICHUU 3aJa4d, WIK HEIOCTATOYHO IMOJIHOE PACKPBITHE CO-
JiepyKaHue BOIpoca.

Ouenka 3 3HaHWE OCHOBHOTO MPOTPaMMHOTO MaTepuana B MUHUMAIBHOM O00BEME,
MOTPEIIHOCTH HEMPUHIIUIHAIILHOTO XapaKkTepa B OTBETE Ha K3aMEHE U B

(Y1OBIETBOPUTEIBHO)

pElIeHUY 3a]1a4H.

Onenka 2 poOesibl B 3HaHUAX OCHOBHOI'O MPOTPaMMHOI0 MaTepuania, MpUHIUIHU-

(HeYyIOBJIETBOPUTENBHO) | allbHbIC OMMOKH MTPH OTBETE HA BOMPOCHI U B PEIICHUU 331a4H.
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JUCT PETUCTPALIUU U3MEHEHUI

Howmep
U3MEHe-
HUA

Howmepa nucros

3aMe-
HCHHBIX

HOBBIX

aHHYJIH-
poBaH-
HBIX

OcHoBaHue 171 BHECE-
HUS U3MEHEHUN

IMoamuce

PacmmpoBka noanu-
cH

Hara

JlaTa BBeieHUS U3Me-
HEHUS
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