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Kpanmudukanus O0akaJyiaBp

Dopma o0yaeHHs O4YHasA

OOmas TpyJ0eMKOCThb 73ET

YacoB o yaeOHOMY ITaHy 252 Bupgs! koHTpOIIA Ha Kypcax:
B TOM YHCIIE: 3auer 1
ayJAUTOPHBIC 3aHSITHS 110 KOHTpOIbHAs paboTa 1,2

9K3aMeH 2

caMmocTosTeNbHast pabora 98
4acoB Ha KOHTPOJIb 36

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) HUroro
Henens 151/6 19 2/6
Bun 3ansatuit vir | P | yn | pno| vo PIl
Jlexun 28 |28 |18 [18 |46 |46
JlabopaTopHbie 14 (14 |18 |18 |32 |32
[IpakTuueckue 14 (14 |18 |18 (32 (32
WHas koHTaKTHas 4 4 4 4 8 8
pabora
HUroro ayn. 56 |56 (54 |54 110110
KonraktHas pabora |60 |60 |58 |58 |[118 |118
Cam. pabota 48 |48 |50 [50 |98 |98
Yacel Ha KOHTPOIIb 36 |36 |36 |36
HUtoro 108 [ 108 | 144 | 144 | 252 | 252
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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Kypc ¢u3ukn sBnsercs oOieHayIHOH AUCIUIUIMHON U 0a3upyeTcs, B OCHOBHOM, HA MaTeMAaTHKE ¥ 3HAHUAX O IPHPOJE U

MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON
KU3HH

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.2 | JMCHMILUTMHBI M PAKTHKH, [JIs1 KOTOPbIX OCBOCHUE TAHHOM TUCIHILTMHBI (MOIYJIs1) HEOOXOTUMO KAK
npeamecTByomiee:

2.2.1 | CynoBoe 31eKTpooO0opyI0BaHHE U OCHOBBI DJIEKTPOTEXHUKU

2.2.2 | Texuudeckas ¢Gpu3uKa

2.2.3 | Dxomorus

2.2.4 | Teopust MEXaHU3MOB U MallluH

2.2.5 | OCHOBBI Hay4YHBIX HCCIIEIOBAaHUI

2.2.6 | Oxonornyeckas 6€30MacHOCTb MOPCKOH (PEYHON) TEXHUKHU

3. KOMIIETEHIIMA OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUA JTUCIUITJINHBI

(MOZY.JI)

OIIK-1: CriocoGeH UCI0JIb30BaTh OCHOBHBIE 3AKOHBI €CTECTBEHHO-HAYYHBIX TUCHHUILIMH B IPO(decCHOHATbHOIM
AesITeTbHOCTH, IPUMEHATh MEeTOAbI MATEMATHYECKOI0 AHAIN3A H MOJeIMPOBAHNUS, TEOPETHYECKOI0 U
IKCNEPHMEHTAIBHOTO HCCIe0BAHNS

OIIK-1.1: IIpuMeHsieT OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYUHBIX JUCLUHUIUIMH B PO ECCHOHANBHON AEATEIbHOCTH

B pe3yiabTaTe 0CBOCHUSA AUCHHUIIIMHBI oﬁyqaloumﬁca JOJIZKCH

3.1 |3naTh:

3.1.1| - ¢usndeckre OCHOBHI MEXaHUKH;

3.1.2 | - oCHOBHBIE ITOHSATHSL, 3aKOHBI 1 MOJICITH MEXaHUKH, JIEKTPUIECTBA U MarHeTH3Ma, KoJeOaHUH 1 BOIIH, KBaHTOBOH
(GU3UKH, MOJIEKYIISIPHOH (DM3UKH U TEPMOIWHAMUKH, ONITHKH, AaTOMHOH U SICPHON (HI3UKH;

3.1.3 |- METOIBI TEOPETHYECKOTO M FKCIIEPUMEHTAIBHOTO HCCIICIOBaHNA B (pr3HKe.

3.2 | YMeTh:

3.2.1

3.2.2 | McoIp30BaTh (PU3NYECKHUE 3aKOHBI IIPH aHAIN3E U PEIICHUHU MPOOIeM MPpOopecCHOHANTBHON eI TeIbHOCTH

3.3 | Bragern:

3.3.1 | meTomamu npoBeaeHUs (PU3NUECKUX NU3MEpEeHNUil, MEeTOJaMU KOPPEKTHOH OLIEHKH HOTPEIIHOCTEeH IPH MPOBEACHUN
(hU3NYECKOr0o SKCIIEPHMEHTA.

4. CTPYKTYPA JUCHUILIAHBI (MOAYJIST)

Bun HaumeHoBaHue pa3ae/ioB U TeM /BU] 3aHATHS/ Cemectp | YacoB | Jluteparypa | IIpIlo
3aHATHS / Kype ATroT
Pazpen | Paspen 1. duznyeckne 0CHOBBI KJIACCHYECKOH MEXaHMKHU
Jlek Kunemaruxka /JIex/ 1 2 J1.1 0
Ip Kunemaruka. Kunematuka nocTynaTeabHOrO M BpalaTeabHOro 1 2 J1.4 0
JBIDKCHUS MaTepHAbHOM TOYKH U TBepaoro Tena. Pemenne 3amayu /T1p/
JIab OCHOBEI METOJIOB 00PaOOTKH Pe3yTbTaTOB H3MEPEHUH (QU3HMIECKHX 1 4 J1.7 0
BenauunH. OrmnpeneneHue IIOTHOCTU Tel MpaBUibHOM hopmel. /J1ab/
Cp Kunemaruxka /Cp/ 1 8 0
Jlex Junamuka /Jlex/ 1 6 JI1.1 0
IIp Junamuka J[MHAMHKA NOCTYNATENbHOTO ABIKEHUS Tell. OCHOBHBIE 1 2 1.4 0
TEOpPEMBI M 3aKOHBI. JINHAMMKa BpaIaTeIbHOTO JBU)KCHUS TBEPAOTO
tena. PaboTa u sHeprus B Mexanuke. Pemmenne 3amayq /Tlp/
JIa6 Onpenenenne YCKOPEHUS CHIIBI TSDKECTH 110 crtoco0y beccenst. 1 6 J1.7 0
OmnpeneneHrne MOMEHTa HHEPIUU MaXOBOTO KOJeca JHUHAMUIECKUM
MeToZioM. VI3ydeHne OCHOBHOTO 3aKOHa IMHAMUKH BPaIlaTeIbHOTO
JIBIDKEHISI ¢ TIOMONIbI0 MasiTHuka O6epOexa. /J1ab/




Cp

Junamuka /Cp/

Jlex Mexannueckue konebanus 1 BOJIHBI /JIek/ JI1.1
IIp MexaHugeckue KoiaeOaHust 1 BOMHEL. ['apMOHIUecKHe KOneOaHHs. J11.4
3aryxatomue koiaebanus. Cinoxxenne konedanuii. Pemenue 3amau /IIp/
Cp Mexanuueckue konebanus u BoaHbl /Cp/ JI.7
UKP 3amuTa nadopatopHsix padot /MKP/ JI1.3
Paznen | Pa3zpes 2. OCHOBBI MOJIEKYJISIPHON (PM3UKHM M TEPMOAMHAMUKH
Jlex MonexynspHo-KHHeTHUecKas Teopust /Jlex/ JI1.1
IIp MonekynsapHo-kuHeTHuecKas Teopus OCHOBHOE ypaBHEHHUE 1.4
MOJIEKYJISIPHO-KUHETUYECKOM TEOPUN HJI€aJIbHOTO Ta3a. DIIEMEHTHI
craructukn MakcBeiuia u bosbivana. Perienue 3amaq /Tlp/
J1a6 OmnpeneneHre OTHOIICHUS yIENIbHBIX TETUIOEMKOCTEN BO3/yXa, JIL.S
M3MEPEHHBIX MPU MOCTOSIHHOM JIaBI€HUH U TIOCTOSSHHOM 00beMe METOJIOM
Knemana u Jlezopma. /J1a6/
Cp MonekynspHo-kuHeTHueckas teopus /Cp/
Jlex OcCHOBBI TepMOJAMHAMUKH /JIeK/ JI1.1
JIa6 W3mepenue JUTHBI 3BYKOBOIT BOJHBL,CKOPOCTH 3BYKa M KO3 (dHLIHCHTA JIL.S5
ITyaccona mo ($a30BbIM cOOTHOIICHUSM. /J1ab/
Ip OCHOBBI TEpPMOJMHAMHUKH. AHAIIN3 TIEPBOTO ¥ BTOPOTO HAYAI J1.4
TepMonuHaMuKku. TeruroBele MammHbl Pemenne 3amaya /TIp/
Cp OcHoBbl TepMoanHaMuKH /Cp/ J1.6
HKP 3ammra 1abopaTopHbIX pador /MKP/ J1.3
Paznen | Pasgen 3. DiiekTpu4ecTBO
Jlex Onextpocraruka /Jlex/ JI1.1
Jla6 Hccnenoanue anextpuyeckoro mois. OnpeneieHne eMKOCTH JI2.1
KOHJICHCATOPOB METOIOM OaTICTHYECKOro TanbBaHoOMeTpa. /J1ab/
IIp Onextpocrarndeckoe nose. HanpsbkenHocTs v moteHnuai. [puamun 1.4
cynepnosuuun. [lpumenenue Teopemsl I'aycca miist pacuera
ANEKTPHUYECKUX TTOJICH. DIEKTPOSMKOCTh YeIMHEHHOTO MTPOBOTHUKA U
IJIOCKOTO KOHJIEHCATOpa. DHEPTHSI AIEKTPOCTATHIECKOTO Mosl. Pemenne
3amay /TIp/
Cp Dnektpocraruka /Cp/
Jlex DnexktpoauHamuka /JIex/ JI1.1
Jlab H3MepeHue conpoTUBIEHUS U OIIpeesieHHEe YAECIbHOTO CONPOTUBICHHS J12.1
NIpoBOJHMKA. M3ydeHune 3aBUCUMOCTH CONIPOTUBICHHS IPOBOAHHUKA U
MTOYTIPOBOAHUKA OT TeMIepaTypsl. /J1ad/
IIp Onexrpoaunamuka. [locrosuublii Tok. 3akonsl OMa. K.IT.JI. nctounuka JI1.4
MOCTOSIHHOTO TOKa Pemenue 3anau /IIp/
Cp Dnexrpoaunamuka /Cp/
Paznen | Pa3zpen 4. DiieKTpoMarieTusm
Jlex Marnutoctatuka /Jlex/ JI1.1
IIp MarnauTtocTtaTika. MarautHoe nojie. 3akoHsl Ammnepa, buo — Caapa — 1.4
Jlanmaca u nmonHoro Toka. Cuna Jlopenua. JBuxeHne 3apsKeHHBIX
Y4acTHUI] B MAaTHUTHOM ToJie. Petnenwe 3amayq /I1p/
J1a6 Omnpenenenne rOpU30HTAILHON COCTABIISAIONICH HAMPSHKEHHOCTH JI2.1
MarHuTHoro mnosist 3emiu. MccnenoBanre MarHuTHOTO mofist. /J1a6/
Cp MarnuTocratuxa /Cp/
Jlex MarnutHas uanykuus. Teopus Makcsesia 11s1 91€KTpOMarHuTHOIO J1.1
monst /JIex/
IIp MaruutHas naaykuus. Teopust MakcBenia Ajist 31€KTPOMarHuTHOTO JI1.4
moJisi. SIBNeHHUE dIIEKTPOMArHUTHON MHIYKITHH. CaMOWHTYKIIUS.
WNHAYKTHBHOCTB. DKCTPATOKH 3aMBIKAHHS U PA3MBIKAHUS SJIEKTPUIECKOM
uenu. KonebaTenbHbIil KOHTYp. DIeKTpOMarHuTHbIE KojeOanus Pemenne
3amaq /Tlp/
Cp Marnutnas naaykuus. Teopus MakcBesuia AJist 3JIEKTPOMAarHUTHOTO
nonst /Cp/
HKP 3ammrta nabopaTopHbIX padot /MKP/ J1.3
Paznen | Pa3gea 5. Ontuka
Jlex Ousnueckas ontuka /Jlex/ JI1.1




IIp @usngeckast ontuka OCHOBHBIE 3aKOHBI T€OMETPHUECKON ONTHKU. 2 6 1.4 0
Wnrepdepennus u audpaxius csera. [lonspusanus cera Penenne
3amaq /Tlp/

J1a6 Onpenenenue riraBHOro (POKYCHOTO pacCTOsHUS TUH3. OnpeencHre 2 6 JI1.2 0
IoKasaTesiel PeIOMIICHUS KUIKOCTeH ¢ TOMOIIBIO pedhpakToMeTpa
A0GGe. OmnpenierieHne JJIMHBI BOJIHBI H3JIy4EHUS Jia3zepa Py TOMOIIH
nudpakInoHHON pemeTkH. /J1ad/

Cp Omsnueckas ontuka /Cp/ 2 10 0
Jlex KsanToBas ontuka /JIex/ 2 2 JI1.1 0
IIp KBaHTOBas onTHKa 3aKOHBI TEIUIOBOTO M3IydeHUS U HoTodddekTa 2 2 JI1.4 0
Pemenwue 3amauq /TIp/
JIab OnpezeneHue TeMIepaTypbl PACKaJIEHHOIO Tela ONTUYECKUM 2 2 J1.2 0
meronoM. /J1ab/
Cp KsanToBas ontuka /Cp/ 2 12 J1.2 0
UKP 3amura naboparopHsix padot /MKP/ 2 2 JI1.3 0
Pazgen Pa3nen 6. AtomHasi u sigepHasi pusuka
Jlex Crpoenue aroma /Jlex/ 2 2 J1.1 0
IIp Crpoenne aroma KBaHToBas mpuposa cBeTa 1 BOIHOBEIE CBOIICTBA 2 2 1.4 0
yactul Pertrenue 3amaq /TIp/
JIab HccnenoBanue TUHEHYATOro CIIEKTpa aToMa BOJOPOJIa M OIPEIEIICHHE 2 2 JI1.5 0
noctostHHoM Prnoepra. /J1a6/
Cp Crpoenne atroma /Cp/ 2 6 0
Jlex SAnepnas ¢msuxa /Jlex/ 2 2 J1.1 0
Ip SAnepHas ¢pu3nka 3aK0H pafHOAaKTHBHOTO pacnasa. SIaepHble peakuu 2 2 JI1.5 0
Pemenwue 3agauq /TIp/
Cp Snepuas ¢puzuka /Cp/ 2 6 JIL.S5 0

5. COJEPKAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznen 1. ®usnueckue OCHOBBI KIACCUUECKON MEXaHUKH

Tema 1.1. KunemaTuka

OneMeHThl KuHEeMaTHKU. Mozenu B Mmexanuke. Cuctema orcueta. IlocTynarensHoe ABHKEHUE TBEPAOTrO Tena. TpaekTopus, AI1Ha
IyTH, BEKTOp nepemerieHus. CKOpocTh M yCKOPEHHE TOUKH KaK IIPOU3BOJIHBIE painyca-BeKTopa 1o BpeMeHu. HopmanbsHoe u
TaHTeHIHaTbHOE ycKopeHus. Kiaccugukanus BUIOB ABIKEHHS.

Tema 1.2. lunamuka

Tpu 3axona nuHamuku Hetotona. IToHATHS Macchl U cuilbl. Buibl cuil B MEXaHMKE: TPEHUS, YIPYTOCTH U TAroTeHus. MMiynbe Tena.
Wmmynsce cunbl. BHenHNe 1 BHYTpeHHHE CHIIBI. 3aKOH COXPAaHEHUS NMITyJIbca MEXaHNIeCKol cucteMsl. LieHTp mace (meHTp
WHEPIIH) MEXaHUIECKOH CUCTEMBI U 3aKOH €T0 JBIKEHHUS.

PaboTa MOCTOSHHOMN M IepEMEHHOM CHITBI. BrIpaskeHHe paOoThl CHIIBI Yepe3 KPUBOIMHEHHBIN HHTEerpan. MOIIHOCTh. DHEPrHs Kak
YHUBEpCATbHAS Mepa Pa3INIHBIX (JOPM ABIKEHHS M B3aNMOIeHcTBrs. KnHeTHueckas SHeprus MeXaHHIeCKOH CHCTEMBI. 3aKOH
COXpaHEHHSI MEXaHHYECKOH SHEPTHHU U €T0 CBA3b C OJHOPOJHOCTHIO BPEMEHH. Y Iap aOCOTIOTHO YIPYIHX U HEYIPYTUX Tel.
MoMEHT HHEepLUH TBEPAOTo TeJa OTHOCUTENBHO ocu. [IpumMeps! ero Berauciaenus. Teopema Lltelinepa. MomeHT cuibl. OCHOBHOE
ypaBHEHUE JUHAMUKU BPaIATENbHOIO IBUKEHUS TBEPJIOTO TeJa OTHOCUTENBHO HEIIOABHKHOM OCH. 3aKOH COXPAaHEHHsI MOMEHTa
UMILYJIbCA U €T0 CBSI3b C U30TPOIHOCTBIO IPOCTPAHCTBA.

3aKoH BceMUpPHOTO TAroteHus. [loTeHManbpHas SHEPrusi MaTepUaTbHON TOUYKH BO BHEIIHEM CHJIOBOM II0JIE M €€ CBA3b C CHJIOH,
JieficTByIOIIEeN Ha MaTepHaIbHYIO TOUKY. 3aKOH COXPaHEHUS] MEXaHUYECKOM SHEPIUHU U €0 CBA3b C OJHOPOIHOCTHIO BPEMEHH.
JlaBnenue B xxuKocTH 1 ra3e. Enqunuips! uamepenus nasinenus. 3akonsl [lackans u Apxumena. TeueHnune uaeanbHOM KUIKOCTH.
YpaBHeHMe Hepa3pbIBHOCTU. Y paBHeHue bepHyinu u cieacrsus us Hero. Tedenue Ba3koi xxuakoctd. @opmynsl HetoTona u
Crokca. Ko puumeHT BI3KOCTH ¥ METOIBI €T0 ONPEICIICHUSI.

Tema 1.3. Mexanndeckue KoJIeOaHMUs ¥ BOJTHBI

T'apmonngeckue Kone0aHus U UX XapakTepucTHKH. JJuddepeHnnansHoe ypaBHEHNE TapMOHHUECKHUX Konebauwnii. [IpyXHHBIH,
(u3nueckuil 1 MaTeMaTUIECKUI MasTHUKY. DHEPrus TapMOHHUYecKuX Konebanuil. CloxkeHne rapMOHNYeCKHX KolebaHui OTHOTO
HanpaBJIeHUsI U OJJMHAKOBOM yacToThl. buenue.

Cro)xeHHs B3aNMHO NTEPICHIUKYISIPHBIX Koebannit. @urypst Jlnccaxy. 3aTyxaronye 1 BEIHYK/ICHHBIE KoeOanus. PesoHaHc.
BounHOBBIE Tponecchl. MexaHu3M 00pa30BaHUS MEXaHHIECKUX BOJIH B YIPYroi cpene. IIpomonsHbIe U MoNepeyHbIe BOTHBL
YpaBHeHue 110ckoi Oeryiieil BoaHbI. [[JinHa BOJIHBI M BOJIHOBOE YHCIIO.

Pa3pmen 2. MonekynspHas ¢pu3nka U TepMOJHHAMHKA

Tema 2.1. MonekynsipHO-KHHETHYECKAst TEOPHS

OmnbITHBIE 3aKOHBI UACANBHBIX ra3oB. YpaBHeHHe Knaneiipona-MenaeneeBa. OcHoBHOe ypaBHeHHe MKT uaeanpHbIX rasos.
CpenHss KHHeTHYIecKasi SHePTist MOJIEKyIl. MoJeKyIsIpHO-KHHETHIECKOe TOJIKOBaHNE a0COIIOTHOH TeMITepaTypHl.

OneMeHTHI cTaTUCTUYeCKOH (pr3nku. 3akoH MakcBema I pacpeesIeHHs. MOJICKYIT HCaTbHOTO ra3a o CKOPOCTSIM.
Bapomerpuueckas popmyna. 3akoH bosbiiMaHa [y1st pacripe/ieNIeHUst YacTHIL BO BHEIIHEM MTOTEHIMAIBHOM Iose. CpeHee YHciio
CTOJIKHOBEHHI! ¥ CpeIHSAS JUIMHA CBOOOJHOTO MTPOOEra MOJIEKyII.

OmnsitHoe o6ocHoBarre MKT. [Inddy3us, TeIIonpoBogHOCTh U BHYTpeHHee TpeHue. 3axoHsl Puxa, Pypre n HeioToHA.




Tema 2.2. TepmoanHamuKa

BHyrpennss sneprus. Uncio creneHel cB0O0/ b MOJIEKyYIl. 3aKOH PABHOMEPHOTO paclpeeIeHHs] SHEPIHH MO CTETICHSIM CBOOO/BI.
ITepBoe Havaso TepMonuHaMHKH. PaboTa rasa npu n3MeHeHHH ero o0beMa. TermIoeMKoCcTs MaKpocHcTeMbl. MosipHas
TETJIOEMKOCTh. 3aBUCHMOCTb TEIIOEMKOCTH HACAIFHOTO Ta3a OT BUAA Mporecca. [IpuMeHeHne mepBoro Hagaga TEPMOITHAMUKH K
u3onpoueccaM. AnuabaTHbli mponecc. Ypasuenue [lyaccona.

Kpyrossie nporeccel. O6patumble 1 HeoOpaTtuMsble mpouecchl. Lukin KapHo n ero k... 1uis npeansHoro rasa. Bropoe Hagano
TepMoarHaMUKH. [loHATHE 00 SHTpONNH, €€ CTATHCTHIECKOE TOIKOBAHHE.

Cutel ¥ MOTEHIUATBHAS YHEPT U MEKMOJIEKYIIIPHOTO B3anMOAEHCTBUS. D PEeKTUBHBIN AuaMeTp MOJeKyl. Y paBHeHue Ban-nep-
Baanbca. ®azossie nepexons! 1 1 2 pona. Kpurndeckoe cocrosiHue. TpoiiHas Touka. OCOOCHHOCTH TBEPJOTO M XKUJIKOTO COCTOSHHI
BemecTBa. [loBepxHOCTHOE HaTsDKeHHE. CMaunBaHne. KanmiispHbIe sSsBICHNUS.

Pazgen 3. DnexTpuuecTBoO

Tema 3.1. DnexTpocTraruka

3akon Kynmona. HanpskeHHOCTE M CHIIOBBIE JIMHUH HANPSHKEHHOCTH 3JIEKTPHYECKOTO 1Mois. [IpHHINIT CyTiepo3nym
JJeKTpuuecKkuX nonei. IIpuMep pacuera HaNPSKEHHOCTH I10JIs1, CO31aBAEMOM cucTeMoi 3apsoB. IIoTok BekTopa HalpsSKEHHOCTU
anexTpuueckoro nonsa. Teopema Octporpaackoro-I'aycca

PaboTa cr1 3IIeKTPHYECcKOT0 MO 0 TTepeMENIeHHIo 3apsaaa. L{npkymamus BeKTopa HalpsDKeHHOCTH. [loTeHInanbHbIH XapakTep
3JIEKTPOCTATUYECKOTO MO, [ToTeHnman 31eKTpUYecKoro mojst. DKBUIIOTCHIHATBHbIE TTOBEPXHOCTH. CBA3b MOTEHNIHAIA C
HAMPSHKEHHOCTBIO MOJIS. DJIEKTPUYECcKoe MoJie B TUAIeKTpUKaX. THIIbI AUAIEKTPUKOB. Buasl monspusanuu. Bektop nonspusanuu.
ITpoBOTHUKY B ANIEKTPOCTATHUECKOM MOJE. DIEKTPOEMKOCTh TpoBoAHNKA. KonneHcarops! 1 ux Buabl. @opMyia MIOCKOro
KoHJeHcaTopa. CIiocoObl cCoeTMHEHN KOHAEHCATOPOB B 0aTapero. DHEPTHs 3IeKTpocTaTndeckoro rnoist. O0bpEMHAS IIIOTHOCTh
SHEpTUHm.

Tewma 3.2. DnexTpoauHaMHKa

ITocTosHHBIN 3neKTpUYecKull TOK. Buasl Hocutenen 3apsa B pa3nuuHblx cpenax. Cuna Toka. Bekrop miotHoctu Toka. 9/1C
HCTOYHMKA TOKa. 3akoH OMa IS y9acTKa U MoaHOH reru. COMpoTHBIICHHE W IIPOBOJUMOCTS IPOBOIHUKOB, X TEMIIEpaTypHAs
3aBHCUMOCTb. PacueTr conpoTuBiIeHUN IPU pa3aUYHbIX BUAAX COCTUHEHHUN.

Pabota 1 MOIIHOCTE 3s1eKTpHUecKkoro Toka. 3akoH [xoyns-Jlenna. [IpaBuna Kupxroda n npumeHenue ux k pacuery
Pa3BeTBIEHHBIX LIEMEH.

Paznen 4. DnexkrpoMarHeTusm

Tema 4.1 Maraurocraruka

MarnutHoe none. Uaaykuus MarHuTHOro nojst. Cunossle IMHUKM MarHUTHOTO MOJIs, €r0 BUXPEBOU XapakTep. 3akoH Ammepa s
CHUJIBI, IEHCTBYIOLIEN Ha IPOBOAHUK ¢ TOKOM. [IpaBuio neBoii pyku. MarHuTHeli MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TOKOM B
MaraHuTHoM nouie. [IpuHnun paGoTsl snekrpoasurarens. 3akon buo-Casapa-Jlamiaca u ero npuMeHeHHe K pacyeTy MarHUTHBIX
noseit (IPsIMOTO ¥ KPYTOBOTO TOKOB).

Cutbl B3aNMOEHCTBHUS MapaIebHBIX TOKOB. 3aKOHBI AMIepa. JBikKeHHe 3apsDKeHHBIX JacTHI] B MATHUTHOM none. Cuna
Jlopenna. [upkynsiuus Bekropa H u B. 3akoH nosHoro Toka. MarHuTHOE 1oJie cojieHou 1a M Topouaa. [1oTok BeKTOpa MarHUTHOM
unaykuuu. Teopema ['aycca ans nosis B. Ilotok Bekropa B uepes cosnenounn.

Tema 4.2. MarnutHas uaaykuus. Teopust Makcseia 1)1 3J€KTPOMarHUTHOTO OIS

Pabota o nepemMenieHnIo NPOBOAHUKA U KOHTYPa C TOKOM B MarHUTHOM IoJie. DJIEKTPOMAarHuTHas HHAyKIHA. 3akoH Papajes u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus 3Hepruu. Ilpasuno Jlenna. fIsnenune camonnaykiuu. MHIykTHBHOCTB KOHTYpa. DJ1C
caMOMHIyKIuU. B3auMHas MHAyKIUS.

MarnuTHOe 1oJje B BemecTse. TUIBI MaTHEeTUKOB (JHa-, Hapa- U (GeppOMarHeTuky), ux pusmdeckas npupoaa. HamarHU4eHHOCTS.
MarnuTHas poHUIIaeMocTsb BemecTBa. OcHOBBI Teopun MakcBemna. Tok cmemenus. Y paBHeHus: MakcBeniaa B MHTErpaabHOM
bopwme.

ITonsTHE 0 MepeMeHHOM Toke. OMHYEeCKOe, peaKTUBHOE (EMKOCTHOE U HHIYKTHBHOE) U ITOJTHOE COINPOTHUBIICHHUS LIETIH IIEPEMEHHOTO
Toka. 3akoH OMa JUId el NepeMEeHHOro ToKa. MOIIHOCTh, BbIAesIeMas B eIl NEPEMEHHOTO TOKa.

DneKTpoMarHuTHeIe Konebanus. ['apMoHNYecKye, 3aTyXarolye U BRIHYX/ICHHbIE Kosiebanus. [lonstue o pesonance.
ONEeKTpOMarHuTHBIE BOJIHBI U UX cBoMcTBA. [1Ikana 3eKTpOMarHUTHBIX BOJIH.

Paznien 5. Onruka

Tema 5.1. @uznyeckas onruka

OCHOBHBIC 3aKOHBI T€OMETPUUCCKOM ONTHKH. AOCOIIOTHBIN M OTHOCHTEIIBHBIN ITOKa3aTeN! MpeIoMiIeHus. VX hu3udeckuii CMBICI.
SIBneHue MOTHOTO BHYTpeHHero oTpaxeHus. CBeroBoasl. Chepuueckue 3epkana. opmyna 3epkana. [loctpoeHne n3o0paxeHuit.
Tonkue nunzel. @opmyna nun3ssl. [locTpoeHne n3obpaxeHunit.

BonHoBast anekTpoMarHuTHas pupoja ceera. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. Bpems u anuHa
korepertHocTu. [IpocTpancTBeHHas korepeHTHOCT. IHTepdepernus cBeta. Meroas! HabmoaeHus narepdepeHunu ceera. Pacuer
unTepdepeniyn B onbite FOHra. MHTEpdepeHnus cBeTa B TOHKUX IJIeHKaX. [10710Ckl paBHOHM TONIIMHEI M PABHOTO HAaKJIOHA.
Konpna Hetotona. [Ipumenenne naTepdepeHINN B HayKe U TEXHUKE.

Judpakmus ceera. [Ipurnun Ioiirenca-®Openens. Merox 300 @penernst. Judpaxuns OpeHenst Ha KPYTJIOM OTBEPCTHH U IUCKE.
Judpakius Ha npocTpancTBeHHOH pemieTke. Popmyna Bynega-bparra. Pentrenorpaguueckoe uccienoBaHue CTpyKTypbl
kpucrauioB. [lonstue o ronorpadpun.

IMonspuzanus ceeta. EcrecTBeHHBIN U NOSIPU30BaHHBIN cBET. 3akoH Mamtoca. Ilonsipuzanys cBeTa Ipu OTPaXXEHUU U
IpEeJIOMJICHIH Ha TPaHHULE JBYX IU3IEeKTPUKOB. 3akoH bprocrepa. JIBoitHoe myuenpenomiuenue. [Ipu3sma Hukomst. ITonsponast u
HONAPU3ALIOHHBIE IPU3MBI.

HckycctBeHHas ontrudeckas annzorponus. Ddhextsl Keppa n @apanes. OnTnueck akTHBHBIC BemlecTBa. Jlucmepcus crera.
DneMeHTHI SJIEKTPOHHON Teopuu nucnepcuu ceera. [lormomenue (abcopOuus) ceera. 3akon byrepa.

Tema 5.2. KBanTOBas onTuka




TemnoBoe U3ITydeHHE U €r0 XapaKTepUCTUKH. AGCONOTHO YepHOoe Teno. 3akoH Kupxroda. 3axon Credana - bonbimana.
Pacnipenenenune sHeprum B CieKTpe abCOIIOTHO YEPHOTo Teila. 3akoH cMmereHns Buna. ®opmyna Penes-/xuHca.

SIenenue pororddexra. BHemmHnit hororddext u ero 3akoHsl. PoTOHBI. YpaBHeHHe DWHIITeHHA U1 BHEITHETO (poTodddexra.
Macca n ummynsc ¢ortoHa. JaBnenne cBera. OnbiTer Jlebenena. Jlazeps!, mpuHIND JEUCTBUS, YCTPOICTBO M IPUMEHEHHE.

Pa3nen 6. AToMHas U siiepHast pu3nKa

Tema 6.1. Ctpoenue atoma

Mogenu aromoB Tomriicona u Pezephopaa. OMmuprueckie 3aKOHOMEPHOCTH B CHIEKTPaxX UCIYCKaHUS U TOTJIOLIEHUST aTOMOB.
®opmyna Punbepra. JInneiuartelii criektp atoma Bojgopoa. OCHOBHBIE CEPUH CIIEKTPAIIbHBIX JIMHUH.

Bouna JIyn ne Bpoiist. OnbITHOE 000CHOBaHUE KOPIYCKYIISIPHO-BOTHOBOTO Jyajii3Ma CBOWCTB BemiecTBa. COOTHOIICHUS
HeompeseneHHocTel ['elizeHOepra kak MposiBICHHE KOPITYCKYIIPHO-BOTHOBOTO Ayaln3Ma CBOICTB MaTepuu. BomHoBas dyHKIus 1
€e CTaTUCTUYECKHUM cMbIcil. YpaBHenue Llpéaunrepa 1uist craiuOHapHBIX COCTOSHUM.

IMoctynarer bopa. BopoBckas Teopust aToma BOJOpOIa U BOJOPOAOIOT00HOTO HOHA. ATOM BOJOPO/a B KBAHTOBOI MEXaHHUKE.
KsanToBble uncna. CiuH 3nekTpoHa. CiHOBOE KBaHTOBOE uncio. [Ipunnun ITaynu. Pacnpenenenue 31€KTPOHOB IO COCTOSHUSM.
Tema 6.2. SAnepHas pusuka

PentrenoBckue cnekTpsl. 3akoH I'. Mo3nu. Ilornomienue, CHOHTaHHOE U BBIHYKAEHHOE H3inydeHue. [lonarue 06 onTuueckux
KBaHTOBBIX F'eHepaTopax (Tazepax). Pasmep, cocras u 3apsn aToMHOTO siiapa. MaccoBoe 1 3apsioBoe uncia. Jleekt Maccsl u
SHEPrus CBA3U A1pa.

B3anmonelicTBue HyKJIIOHOB U IOHATHE O CBOMCTBAX M MPUPOAE AepHbIX cuil. Monenu aapa. PannoakTuBHOE M3ITy4eHHE U €r0
BHUJIBL. 3aKOH PaJHOaKTUBHOTO paciiafa. 3aKOHOMEPHOCTH U IPOHCXOKACHHE anb(a, Oera - 1 raMMa-H3JIydeHUs] aTOMHBIX sep.
TlonsiTHE O SAEPHBIX peakUUAX U UX OCHOBHBIX TUMAaX. MIcKyccTBeHHas pauoakTUBHOCTh. [lenenue Tsokensix saep. Lemnas
peaxuus genenus. [loHsTue o siaepHOi SHepreTHke. Peakuys cuHTe3a aTOMHBIX siaep. [IpobieMa ynpaBasieMbIX TEPMOSIEPHBIX
peakuii. DeMeHTapHbIe YacTHIBL. X Kiaccudukarms.

6. POHJI OHEHOYHBIX CPEJICTB

6.1. Hepeqeﬂb BHU/I0B OLICHOYHBIX CPEACTB

Brimonnenue u 3amuTa 1a00paTopHBIX padoT
BerlnonHeHHEe CaMOCTOSTENBHBIX PadoT

3auer

OK3aMeH

6.2. Tembl NHCBMEHHBIX PadoT

He npexycMoTpeHo y4eOHBIM TIIAHOM

6.3. KoHTpoJIbHBIE BOIIPOCHI U 3aJaHUS

OIIK-1: CiocobeH mpUMeHTh eCTeCTBeHHOHAYYHbIE F OOIICHHKEHEPHbIE 3HAHMUS, METO/IBI MATEMaTHIECKOTO aHAJIM3a 1
MOJIETTMPOBAHUS B IPO(ECCHOHATIBHON AESTEIbHOCTH

1 cemectp

Bomnpoc Nel

OnummuTe, Kak MEHAeTCS IIOTHOCTH Ta3a MpH H3MEHEHUHN TeMIIepaTypsl u AaBieHus. Kakue ¢usmdeckne cBOHCTBa ra3a
OIIPEIENSIOT €r0 MOBEACHHE B TUX YCIOBUSIX?

Ortset: IIpu yBenuueHuu TeMnepaTypsl ra3 pacupseTcs, YT0 NPUBOAUT K YMEHBILIEHUIO €r0 MI0THOCTH. IIpy noBblIeHHN
JIaBJICHUSI a3 CKUMAETCs], YBEJIMUMBAs CBOKO IIIOTHOCTh. OCHOBHBIE CBOMCTBA ra3a, KOTOPbIE ONPENENSIOT €r0 IOBEJECHHUE,
BKJTIOYAIOT CPEJHIOI0 KHHETHUYECKYIO SHEPTUI0 MOJIEKY (TeMIepaTypa) U CHIIy MEeXKMOJIEKYIIPHOTO B3aUMOICHCTBUS (IaBICHHE).
Bompoc No2

OOBsicHUTE, TOYEMY ITPH IBIDKCHUH Cy/IHA Ha TOBOPOTE KOPITYC HAKIOHSACTCS BHYTPh MMOBOpOTa. Kakue CHITBI BBI3BIBAIOT 3TOT
HAKJIOH U KaK OHU BIIUSIOT HA YCTOMYUBOCTb CyAHA?

Ortset: HaxiioH xopiyca cyiHa BHyTpb IIOBOPOTA BbI3BAH JEHCTBHEM LEHTPOCTPEMUTENBHBIX CUJI, BOSHUKAIOIIUX MPH ABUKEHUU
10 KpUBONMHENWHOH TpaekTopun. Koraa cyqHo noBopaunBaeT, IEHTPOCTPEMUTENBHAS CHJIa TSHET €ro K LIEHTPY OBOPOTa,
3acTaBJIsAsl KOPILYC HAKIOHATBCSA BHYTPb. DTOT HAKJIOH KOMIIEHCUPYETCS CHJIaMU IUIaBy4eCTH, ACHCTBYIOIUMY CHU3Y BBEPX,
KOTOPBIE CTPEMSATCSA BEPHYTh CYJHO B BEPTUKAIBHOE MOJOKEHUE. Y CTOMUUBOCTD Cy[JHA 3aBUCUT OT COOTHOLUCHUS ATUX CHIL: YEM
CHJIbHEE HaKJIOH, TeM 0OJIbIIIEe BEPOSITHOCTD IOTEPH YCTOWYMBOCTH. BakHbIMU (hakTOpamMH, BIMSIONIMMH Ha YCTOHYNBOCTS,
SBJIAIOTCS BBICOTA IIEHTpa Macc CyaHa, popMa KopIryca 1 pacIipeaeieHue Tpy3a.

Bompoc Ne3

Kakoii 3aK0H OIMCBIBACT 3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(hOpMaIliy NPy >KUHbI?
a) 3aKOH BCEMHUPHOTO TSATOTCHUS

b) 3akon I'yka

¢) 3akon Oma

d) 3axon boitna-Maprorra

IIpaBunbHEN oTBET: b) 3akoH ['yka

Bompoc No4

Kaxoe ycTpoticTBo peobpasyeT MeXaHHIeCKYI0 SHEPTHIO B 3JEKTPUIECKYIO?
a) luHamo-MaImHa

b) Tpaucdopmarop




¢) AKKyMyISITOp
d) Kongencatop
IpaBuibHEIT 0TBET: a) JlMHAMO-MaIHHA

Bompoc Ne5

Kaxwue 13 mepeuncIeHHbIX CBOMCTB XapaKTepHBI I peppOMarHUTHBIX MaTepPHAIOB?
a) BrIcokas 3:1eKTponpoBoANMOCTD

b) CriocoOHOCTH COXPaHATH OCTATOYHYI0 HAMArHUIEHHOCTh

¢) Huskas MarHuTHas IpOHHUIIAEMOCTb

d) Hanmuuue moMeHOB

IIpaBuibHbIe OTBETHL: b, d

Bonpoc Ne6

Kaxuie BeTMYHMHBI SBIISIOTCS OCHOBHBIMH NTApaMETPaMU COCTOSHHS TEPMOIMHAMHYCCKOW CHCTEMBI?
a) Temmeparypa

b) O6Bem

¢) Maccogas nons

d) laBnenue

e) CxopocTb

IIpaBusbHbBIE OTBETHL: a, b, d

Bompoc Ne7
YcTaHOBHTE MPAaBIIIBHYIO TOCIEI0BATENBHOCTD CTAANI JBIKECHUS Tela, OPOIICHHOT0 TOPU30HTAIBHO ¢ HEKOTOPOI HadaIbHOIT
CKOPOCTBIO.

1. Teno nBukeTcsi paBHOMEPHO BIIOJIb TOPU3OHTAJILHONU OCH.

2. Teno HaunHaeT ABUraThCs MO JAEHCTBHEM CHJIBI TSHKECTH.

3. Teno AOCTHUIIIO MOBEPXHOCTH 3€MJIH.

4, l'opu3oHTanbHOE ABMXKEHUE 3aMeIEeTCsl M3-32 CONMPOTUBIICHHS BO3/yXa.

IIpaBunbHas nocnenoBaTeNbHOCTh: 1| -4 —2 — 3

Bormpoc Ne8

Y CcTaHOBHTE MOCIIEIOBATENBHOCTD ICHCTBUHN MPH U3MEPEHUH IEKTPHUECKOTO CONPOTHUBIICHHUS PE3UCTOPa METOJIOM aMIIlepMeTpa U
BOJIBTMETA.

L. IMoAKITIOYNATh UCTOYHUK TTUTAHUSL.

2. V3mMepuTh HampspKEHHE Ha PE3HUCTOpE.

3. IMoaxIounTh pPe3nUCTOp MOCIEAOBATENHHO C aMIIEPMETPOM U BOJIBTMETPOM.

4. Wzmeputs crity TOKa B IEMH.

5. PaccunTate compoTuBieHHE 1O 3aKOHY OMa.

ITpaBunbHas nocinenoBarenbHoCcTh: 1 -3 -4 -2 — 5

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXIy (DM3NUECKUMHU BENUYMHAMU U UX CUMBOJIaMH B MexayHapoaHoit cucteme equnut (CH).
Ousnueckas BeIUYMHA CumBon
ayCuma 1)F

b) Pabora 2) W

¢) MouHocTts 3)P

d) Dnexrpudeckuii 3apsan 4)Q
IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

¢)—3)

d—4)

Bonpoc Nel0
YcTaHOBHTE COOTBETCTBUE MEXKIY PU3MUECKUMH SBICHUSIMH U YCTPOHCTBaMH, UCTIONB3YIOIIUMHE TH SIBICHUSL.
Dur3ndecKoe SIBICHUE VYerpoiicTBo

a) DIeKTpOMarHuTHas MHIYKINSA 1) Tpanchopmarop
b) ®otordpdext 2) Conmneunas Garapes
¢) Pezonanc 3) LC-xoHTYp

d) TepmoanekTpruIeCcTBO 4) Tepmomapa
IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

2 cemecTp

Bonpoc Nel

OO®sicHUTE, MOYeMy Oelblil CBET MPH MPOXOXKISHUH Yepe3 IPU3My pasjiaraeTcs Ha clieKTpaibHble IBeTa. Kakue mpuHINIBI JeKaT




B OCHOBE 3TOTO SIBICHUS?

Otser: Benslii cBet npezcrasisier coboi cMech BCeX BUIUMBIX IIBETOB clieKTpa. [1py MpoxoxkaeHun yepes npu3My CBeT
TPEJIOMIIIETCS M3-32 PA3INIHON CKOPOCTH PACTIPOCTPAHEHHUS KaXKIOTO IIBETAa B MaTepHalle MPU3MBL. DTO SBICHHE N3BECTHO KaK
JHICIIepCcHs CBeTa. Pa3nuuHble [UIMHBI BOJH CBETA MPEIOMIISIOTCS MO PA3HBIMH YIIaMH, YTO IPUBOAUT K MX Pa3/Ie/ICHHIO U
00pa30BaHMIO Pagyry IIBETOB.

Bonpoc Ne2

OmnumuTe mporece pafdoaKTUBHOTO pachajga U 0OBsICHUTE, KaKue BUABI PaAXOAKTHBHOTO paclajia CymecTByoT. Kakue npomaykTs
00pa3yloTcst B pe3yibTaTe KaXa0ro Bujia pacnajsa?

OtBeT: PamroakTHBHEIN pacmiag — 3TO MPOIECC CaMOIIPOM3BOJIEHOTO MPEBPAICHNS HECTAOMIBHBIX SIep B CTAOMIBHBIC ITyTeM
BBIOpOCA IIIEMEHTAPHBIX JAaCTHI] HJIM TaMMa-u3aydeHus. CyImecTBYIOT TPH OCHOBHBIX THIA PAAMOAKTUBHOTO pacmaja: ainb(da-
pacmag, 6era-pacnaj ¥ TaMMa-usnydeHue. Anbga-pacnag MpuBOIUT K 00pa30BaHUIO HOBOTO 3JEMEHTa C MEHBIIINM aTOMHBIM
YHCJIOM U YMEHBIIIEHHEM YnCiIa HeHTpoHOB. bera-pacnan BriroyaeT TpaHcopMannio HEHTPOHa B IIPOTOH MIJIM NIPOTOHA B HEHTPOH
C BBIJICTICHHEM TIO3UTPOHA MITH JIEKTPOHA COOTBETCTBEHHO. ["aMMa-I3IIydeHre — 3TO BBIACIECHHUE SHEPTHUH B BHJE (POTOHOB
BBICOKOM 3HEpruu 0e3 U3MEHEHHs COCTaBa Afpa.

Bompoc Ne3

Kaxkoii n3 nepednciIeHHbIX 3JIEMEHTOB 00J1ajaeT HanOOJIbIIel aTOMHOM Maccoit?
a) Bogopon

b) I'enwmii

¢) Yraepon

d) XKenezo

ITpaBunbHsii oTBeT: d) XKeneszo

Bomnpoc Ned

Kakoii nmpubop ncnosb3yercs A HAOMIOACHHUS 32 MOBEICHHEM MUKPOUYACTHUL], TAKUX KaK AJIEKTPOHBI?
a) Mukpockor

b) Huknotpon

) ONeKTPOHHBIH MHKPOCKOII

d) Pagnonokatop

ITpaBUIBHEIH OTBET: ¢) DIEKTPOHHBIN MHKPOCKOII

Bompoc Ne5

Kaxwe 13 mepeuncaeHHbIX YCTPOMCTB UCTIONB3YIOT IPHHIIUITEI ONITHKA?
a) JIazepsr

b) Pamapsr

¢) Teneckorbl

d) doroxameps

[IpaBusbHBIE OTBETHL: 2, C, d

Bompoc Ne6

Kakue u3 mepednciieHHBIX YaCTHI] YHaCTBYIOT B SAEPHBIX PEAKIHAX?
a) DNeKTPOHBI

b) ITpoToHbI

c¢) Heiitponsl

d) ITosutponsr

IIpaBusibHbBIE OTBETHL: b, C

Bompoc Ne7

YcTaHOBHTE MPAaBIIIBHYIO TOCIIEI0BATENBHOCTD COOBITHI PU 00pa30BaHUM PaLyKHOTO CIIEKTpa:
1. benblit cBeT nomnazaer Ha MOBEPXHOCTH BOJIBI.

2. CBeT mpesloMIIIeTcs ¥ OTPAKAeTCs] BHYTPH KAaIUTH BOJIBI.

3. CBeT BBIXOIUT U3 KAIUIM M Pa3jiaracTcs Ha OTAEIbHBIC I[BETA.

4. UenoBek BUAUT pajyry.

[IpaBuiibHas mocnen0BaTeNbHOCTD: 1 — 2 — 3 — 4

Bompoc Ne§

YcTaHoBHTE MOCIIEA0BATEIBHOCTD ATAIOB SAEPHOTO JICJICHUS:
1. BrIcBOOOXKICHNE YHEPIHH.

2. 3axBaT HEHTPOHA AOPOM.

3. Pacnag simpa Ha aBe wacTu.

4. OO6pa3oBaHue HOBBIX HEHTPOHOB.

[IpaBuiibHast MOCIEAOBATENBHOCTD: 2 — 3 — 4 — 1

Bompoc Ne9
VY CTaHOBHTE COOTBETCTBHE MEX/y BUIAMH PaJHOAKTHBHOTO paciiajia 1 00pa3yroIMICs YaCTHIIAMH:
Bun pacnana O6pazyromuecs 4acTHIBI

a) Anba-pacran 1) Io3utpon




b) bera-pacnag 2) Anbpa-uactuna

¢) l'amma-uznyuenue 3) DnekTpoH

d) Bera-mumoc-pacman 4) 'amma-hoToH
IIpaBuabHOE COOTBETCTBUE:

a) — 2)

b) — 3)

c)—4)

d)y—1)

Bomnpoc Nel0

YcTaHOBHTE COOTBETCTBUE MEXKIY PU3MUECKUMH SBICHUSIMH U IPUMEPAMHU X MCIIOIb30BAHUS:
PusnyecKkoe sSBICHHUE IIpumep ucnonab3oBaHMs

a) udpaxmus ceera 1) CD/DVD-npourpsiBaTeiib

b) Snepusrit cuares 2) ConHie

¢) PannoakTuBHBIA pacnan 3) AToMHas 3JIEeKTPOCTAHIINS
d) ®ayopecuiernus  4) JIIOMHHECHEHTHBIC JIAMITBI
IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

6.4. MeTroaquueckue MaTepHaJibl, ONpele/sioliie Npoue1yphbl OlleHHBaHUSA

MeTtoauka oIeHKH JIabopaTOPHBIX paboT

CTyneHT HOIKeH BBIIONHUTD M 3aIIUTUTH BCE Ta00paTOpHBIE PaObOTHI, IPeIyCMOTPEHHbIE IPOrpPaMMON TUCIIUTIIHHEL
JlabopaTopHas paboTa CUMTACTCS 3aLIMIICHHON P YCIOBUH YIOBICTBOPUTEIBHBIX OTBETOB Ha HEe MeHee 85% BceX KOHTPOJIBHBIX
BOITPOCOB, MPUBCACHHBIX B KOHIIC Ka)l()lOfI pa60T1)1 B J'Ia60paTOpHOM MPAKTUKYME, a TAK)XKXC BbIIIOJTHCHUS TCCTOBBIX SaZ[aHI/Iﬁ 10 TEMEC
paboThI HA YCMOTpPEHHE MPEoIaBaTesei.

Meroauka 3a4eTa 1o JUCHHUIUIAHE
3ayeT Mo AMCIUILTHHE BBICTABISETCS IO PE3yAbTaTaM CUCTEMATHUECKON paOOTHI CTYJCHTa B TEUSHHE CEMECTpA.

MeTtonnKka OLEHKH 3K3aMeHa 110 JUCLIUIUINHE

Teoperndeckast 4acTh 3K3aMeHa 0 JUCIUILIMHE TIPEACTABIAET cO00I KOMIIIIEKC BOIIPOCOB Ha YCBOGHHE IIPOHICHHOTO MaTepHaa -
TEPMUHBI, OIPEACICHHUS, 3AKOHBL.

B pamkax TeopeTHueckoil yacTu oOydaromuiics, i KaKa0ro 3a1aHus, GopMyIHpyeT NPaBUIIbHBIE C €70 TOYKH 3PEHUS OTBETHI.
3a7aHie CUUTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEPHBIE OTBETHI HA BOMPOCHL. B MpoTUBHOM citydae 3afaHue
CUHUTAETCSl HEBBITIOJIHEHHBIM.

IIpakTHyeckas 4acTh dK3aMEHa [10 JUCLIUIUIMHE NIPECTABIAET 3a1a4l, HAIPABJICHHbIE HA BBIBICHHE BO3MOXXHOCTU IIPAKTUYECKOTO
IIPUMEHEHUS. KOHKPETHOTO TEOPETUYECKOr0 Pasiena.

OK3aMEH BBICTABISIETCA C YUETOM PE3YJIBTATOB BBIIOJIHEHHS TEOPETUYECKOM U MPAaKTUUECKON 4acTel B COOTBETCTBUU C
HPUBECHHBIMH HIDKE TPEOOBAHUAMI.

5 (oTyM4HO) >85 Bce 3aaHust BBINOIHEHB! B COOTBETCTBUH C TPEOOBAHUAMH, B IOJHOM 0ObeMe U 0e3 OIIMOOK.

4 (xoporo) 75+84 Bce 3amaHus BEIONHEHBI B COOTBETCTBHH C TPEOOBAHMAMH, B 00BEME HOCTATOYHOM IS OOIIETo
(hyHKIIMOHUPOBAHMS CHCTEMBI MJIH BBITIOIHEHO JBA 33/IaHUS B COOTBETCTBUU C TPEOOBAHUSAMH, B IIOJIHOM 00BeMe U 0e3 OIHOOK.

3 (yIOBIETBOPUTEIILHO) 50+74 BeImonHeHO He MEeHee NBYX 3aJaHHil B COOTBETCTBUHU C TPEeOOBaHHSIMH, B 00beMe
JOCTaTOYHOM JUTA 00IIeTo (hYHKIMOHHPOBAHUS CHCTEMBI

2 (HeYIOBIETBOPUTEIIHHO) <50 BrimonHeHO MeHee ABYX 3aaHUM B COOTBETCTBHH C TPEOOBaHWAMH, B 00beMe

JIOCTAaTOYHOM JJIs1 001Eero (PyHKIMOHUPOBAHUS CUCTEMBI
HToroBeiii 0aut 3a 9K3aMeH BBICTABJISIETCS 110 OIICHKE XY/IIeH YacTH. B CIOpHBIX cilydasx MperojaBaTellb BIpaBe 3a1aBaTh
YTOUYHSIOIINE BOMPOCHI U 1aBaTh JOMOJHUTEIBHBIC TIPAKTHUECKUE 3aJaHHS.

7. YYAEBHO-METOJUYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOYJIS)

7.1 Pexomenayemasi iuTepatrypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIHN 3araBue W3znarenscTBO, TOI
JI1.1 | Tpodpumona Taucus Kypc ¢usnku: yaed. mocobue 11 HHKCHEP.-TEXH. CIeIl. By30B Mocksa: Axagemust, 2010
MBanoBHa
JI1.2 | CurumoB Brnamucnas | Onruxa. @usnka aToma: 1ab0paTOPHEINA IPAKTUKYM IO (HH3HKE Hosocubupck: CI'YBT,
WBanosuy, 2016
IIpoTononosa Huna
[TaBnoBHa
JI1.3 | Bukynos C. B., Ousnka: cCOOPHUK 3a71a4 Hosocubupck: CI'YBT,
Curumos B. 1., 2017
Tpeakrna E. T.




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI1.4 | C.B. Bukymnos, B.1.
Curumos, E.T.
Tpoiakuza, A.C.

Spocnasuesa

®duznka: yued. mocobue

Hosocubupck: CI'YBT,
2017

JI1.5 |Hwukurenko AnaTtomuit
I'eopruesny, fxosnes
Bnagumup
Huxomaesuu,
CurumoB Buaaucias
MBanoBuu, TpbrIHKHUHA
Enena TpanuesHa,
IIporonomnosa Huna
ITaBnoBHa, I'oioBaHOB
Muxaun HukonaeBnu

JlaGopaTopHBIi MPAKTHKYM IO MOJIEKYISIPHOH (hU3UKe: IPAaKTHKYM

Hosocubupck: CI'YBT,
2019

JI1.6 | Huxkurenko AHatoaui
I'eopruesny, SxoBnes
Buagumup
Huxonaesuu,
CurumoB Bnamgucias
WBanosuy, TpeiHKHHA
Enena TpanuesHna,
IIporononosa Huna
ITaBnoBHa, ['omoBanoB
Muxaun HukomnaeBuu

JlaGopaTopHBIi MPaKTHKYM IO MOJICKYIISIPHOH (hM3UKE: TPAKTHKYM

Hoocubupck: CI'YBT,
2019

JI1.7 | Hukutenko AHaToaui
T'eopruesny, SIkoBnes
Biagumup
Huxonaesuu,
CurumoB Brnanucinas
NBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIporonomnosa Huna
IlaBmoBHa, ["'onoBaHoB
Muxaun Hukonaesuu

JIabopaTOpHBIH MPAKTHKYM I10 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. lono/HUTEIbLHAS JIUTEPaTYpa

ABTOpBI, COCTaBUTEIU

3arnaBue W3narenscTBO, TOI

JI2.1 | Opnos Tpanuit
BacunwseBuu,
CuHoKoB Muxaui

ITeTpoBuu

JlabopaTopHBI IPAKTUKYM IO (PH3HKE. DINEKTPHIECTBO, MATHETH3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBaHue

JlabopaTtopuss onTUKH W (HU3KKH
aToma - ydeOHas ayIuTOpHS I

AynuropHas nmocka; Komrmuekt yueOHOW Mebenm; JlaGopaTopHble ycTaHOBKH: OTmpeneieHue
TJIaBHOTO (POKYCHOTO paccTOSHHSA JIMH3BL, OIpeneneHune Mmokas3aTels IPeIOMICHHS KHIKOCTEH ¢

IIPOBEIEHUS mabOpaTOpHBIX | ToMomIbl0  pedpakTomerpa AO6Ge; OmnpeneneHue [UIMHBI BOMHBI  Jlazepa IPH  HOMOIIU

3aHATHI IudpakunoHHON pemerky; OnpeneneHHe KOHIEHTPAIMM CaXapHBIX pacTBOPOB C MOMOIIBIO
caxapuMerpa, 2 mr.; OrmpeneneHne TeMIepatypsl packanéHHoro Tena; MccnenoBanue
JIMHEWYaTOro CIeKTpa BOAOPO/Ia M OMPEIeIeHHs MOCTOsIHHOM Punbepra

Jlabopatopust MEXaHUKHU u | AynutopHas nocka; Komrmuiekt ywueGHOM wmeOenu; JlaGopaTopHble CTEHABI: YHUBEPCAIbHBIN

JNEeKTpUYECTBA - ydeOHasl [ cTeH] «3aKoHbI IOCTOSIHHOTO TOKa», 6 mr.; JlaGoparopHas ycraHoBka: OmnpeneneHne

aymuToOpUs U1 TPOBEACHHSA | TOPM3OHTAJIBHOW COCTABIAIOMIEH MarHWTHOro mmois 3emid, 4 mr. OmpeneneHHe YCKOPEHHS

71a00PaTOPHBIX 3aHATHH

CHIIBI TSDKECTH 10 crioco0y beccens, 6 mr.; Mastauk O6epbeka, 2 mwt.; MaxoBoe kojeco, 4 mr.;
Omnpenenenue cKOpocTH 3Byka; OrmpeneneHue  OTHOLICHHSA  TEIUIOEMKOCTEH, 2  IIT.;
JlabopatopHoe obGopynoBanue: Habop sneKTpoW3MepHUTENbHBIX mpuOOpoB, 2 miT.; Habop
000pyIOBaHUS IS BEIYMCICHIS OTPEITHOCTEH M3MEPEHHH, 6 IIT.

YuebHas ayJUTOpHs quist | AyauropHas focka; KoMmuiekT yae6HoM Mebenn

MIPOBEICHHS 3aHATHN

JIEKITMOHHOT'O THIIA

YuebHas AyIUTOPHS Juts | AynuropHas 1ocka; KoMruiekT yaeOHON Mebenn

MIPOBEICHHS MPaKTUIECKUX

3aHATUI

ITomemenne s | Kommnekr  yueOno#t wmebenmm; I[IK — 10 mT., nogkiroueHHBIX K cetd  "HHTepHer" w
CaMOCTOSITEIHLHOM paboThI | 00ecreunBaOIIMX ~ JOCTYIl B OJJEKTPOHHYIO  HH()OPMAIIMOHHO-00pa30BaTENbHYI0  Cpeay




| oGyuatommxes | Yausepcurera.




