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1. Heau 1 3a1a4u TUCHUILJIMHBI

Heabro u3ydeHus IUCUUILITUHBI «Du3nkay sBiseTcss (GOpMHUPOBAHUE LEIBHOTO
NpeACTaBiICHUs] O (U3MYECKUX 3aKOHAX OKPYKAIOUIEro MHpa B HUX EIUHCTBE H
B3aMMOCBSI3H JUIsl pEHICHUS] HAYYHO-TEXHUYECKUX 3a7[a4 B TEOPETUYECKUX M MPHUKIIATHBIX
acmekTax; BbIpa0OTKa yMEHUS aHAJIM3UPOBaTh IIOJYUYEHHbIE pE3yJbTaThl; pPa3BUTHE
HABBIKOB CaMOCTOSATEIBLHOTO U3yUEHUS JIUTEPATYphl 10 (PU3MKe, MpoBeneHUus GU3nIecKux
AKCIIEPUMEHTOB W TIPE/ICTABIICHHS HX PE3YJIBTATOB.

3agayaMm JUCITUTUIMHBI SIBJISIOTCS: W3Y4YEHUE OCHOBHBIX (M3MYECKUX SIBICHHIM;
oBiajicHue (yHIAMEHTAIBHBIMUA TIOHSITHSIMH, 3aKOHAMU U TEOpUAMH (DU3UKHU, a TAKKE
MeTOoaMHu (PU3NYECKOTO HCCIENOBAaHUS;, OBJAJCHUE METOJaMH PEIICHUS KOHKPETHBIX
3alad M3 pPa3IMYHBIX oOmacteir (usuku; QopMuUpoBaHWE HABBIKOB IPOBEICHUS
(U3UYECKOTO AKCIIEPUMEHTA, YMEHUS BBIJICIATh KOHKPETHOE (PU3UYECKOE CO/IEpKAHUE B
MPUKIAAHBIX 3a7a4ax y4eOHOUW U MpodeCCHOHANBHONU ACSATEIBHOCTH, YMEHUE KPUTUIHO
OIICHMBATh TOJIYYCHHBIC PE3YJIbTATHI.

2. Mecro nucuuniannsl B cTtpykrype OOII
Jucrumniaraa oTHOCUTCS K oOsi3atensHOor 4yactu bioka 1 OII BO. Jlns ocBoeHus
IUCHUIIMHBL  «DU3MKa» CTYAEHTHl HCHOJB3YIOT 3HAHUS, YMEHHUS W  HaBBIKH,
chopMUpOBaHHBIE B XOJI€ U3YyUYCHUS (PUBMKU U MAaTEeMaTHUKU B IMPOIECCE JOBY30BCKOTO
o0yuenusi. OcCBO€HHE JaHHOW JUCHUMIUIMHBI SBJISETCS HEOOXOIMMOM OCHOBOM st
MOCTACAYIOMIETO  M3Y4YCHUS  JWCIUIUIAH, CONPSDKCHHBIX ¢ IpodeccHoHaIbHbIMU
CTaHJapTaMH U MPO(UIBHOM HAMPABICHHOCTHIO.

[IpuoOpeTeHHble 3HAHUS B paMKaxX JIaHHOM JHCIUIUIMHBI MOMHMO  HX
CaMOCTOSITEJIBHOTO ~ 3HAYECHUA  SIBJISIFOTCS  OCHOBOWM  JUII  M3Y4YEHHUS  KYpCOB
«MarepuanoBeqeHre», «OCHOBBI TEXHOJIOTMU NPOU3BOACTBa», «DU3MYECKUE OCHOBBI
U3MEPEHUN W OTaJOHB» M JPYTUX JAUCIUIUINH, NpodeccuoHanmbHas IOATOTOBKA I10
KOTOPBIM MPEANoJiaraeT UCIOIb30BaHuE (PU3NYECKUX 3aKOHOB IMPU PEUICHUU 3ajad, a
Tak)Ke MPH BHITIOJIHCHUN BBITYCKHON KBATH(DUKAITMOHHOW paOOTHI.

3. [lnanupyembie pe3yabTAaThl 00y4YeHHsl 0 TUCHUIIIINHE

3.1. Ilnanupyemblie pe3yJbTaThl 00yYeHHSs M0 AUCHUIIIIUHE
Komnerenuus, 3akpemiénnas 3a gucuuninnoi B OXOII:

OIIK-1. Cnocoben ananuzupoeams 3adauu npogheccuoHAIbHOU OeAmenbHOCU Ha
OCHOBe RNOJI0XMCEHUNl, 3AKOHO8 U Memo008 6 001acCmu eCmecmeeHHbIX HAayK U
Mamemamuxu

NuHaukaTopbl KOMIETEeHIUH, 3aKpenJIéHHbIe 3a Jucuuniannoit B OXOII:
MNOIIK-1.1. O6raoaem  neobxooumvimu  3HaHuAMU O AHAAIU3A 34044 8
npogeccuoHanbHOU 0esAmeNbHOCU HA OCHO8e MNOJIONCeHUl, 3AKOHO8 U Memo0oo8 8
obracmu ecmecmeeHHbIX HAYK U MamemMamuKy

IMoka3aTe/in OLleHUBAHUS UHINKATOPOB JOCTHKEHUS] KOMIIeTEHIIUI

3HaTh:

31. OcHoBHbIE (pU3MUECKHE BEIUYUHBI U PU3NUECKHE KOHCTAHTHI, X ONPECICHHUE,
CMBICJI U €AMHULBI UX U3MEPEHUSI.

32. OcHOBHbIE (U3NYECKUE 3aKOHBI, CBA3b MEXAY (PU3NUECKUMH BeJIMYUHAMH,
UMETh MPEACTABICHUE O COBPEMEHHOUN (PU3NUECKON KapTUHE MUPAa.
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33. OcHOBHbIE METOABI peUIeHHs (QUINYECKUX 3aJad C HUCHOJIb30BaHUEM

MaTEMaTUYECKUX 3aKOHOB U COBPEMEHHBIX KOMITbIOTEPHBIX MPOrPAMM.
YmMmers:

V1. OOBsICHUTH OCHOBHBIE HaOJI0/Ia€Mbl€ MPUPOIHBIE U TEXHOTEHHBIE SBJICHUS U
3 PEeKTHI ¢ MO3UIUN 3aKOHOB (DU3UKH.

V2. [Ilpumenarb (Qu3nyeckue 3aKOHBI Ui PEHICHUS TEOPETHYECKUX U
MPaKTUYECKUX 3a/1ad.

V3. Haxomute wuHpOpManui (HU3UIECKOTO W TEXHUYECKOTO COJACPKaHUS U3
Pa3TMYHBIX UCTOYHUKOB (OMOIMOTEYHBIE HCTOYHUKH, JICKTPOHHBIE CPEJICTBA U AP.).

Komnerenuusi, 3akpenjienHas 3a gucuumianaoin 8 OXOII:
OIIK-2. Cnocooen ¢hopmynuposams 3a0auu npogheccUOHAIbHOI 0eAMENbHOCMU HA
OCHOGe 3HAHUIl NPOPUILHBIX PA30EN08 MAMEMAMUUECKUX U eCHeCHEEeHHOHAYUHbIX
OUCUUNIUH

NHaukaTopbl KOMIIETEHIIUH, 3aKPeNJIEHHbIe 3a qucuuminaoi B OXOII:
NOIIK-2.2. Ilpumensem c¢huzuueckue, usuxo-xumuueckue, xumudeckue memoovl O
peuenus 3a0ay npophecCcuoHaIbHOU 0essmelbHOCMU U Glladeenm Memooamu KOPPeKmHOU
OYeHKU noZpeutHocmell npu Npo8edeHUU IKCHePUMEHNO8

3HaTh:

31. OcHOBHblE (QU3NYECKHE SIBJICHUS M OCHOBHBIC 3aKOHBI (DU3MKH; TPAHULIBI UX
MIPUMEHUMOCTH, TPUMEHEHHUE 3aKOHOB B BAXKHEHIIINX MPAKTUYECKUX MPUIIOKEHHUSIX.

32. OcHOBHBIE METOJIbI TUTAHUPOBAHUS B 00PaOOTKH pe3yIbTaTOB IKCIIEPUMEHTOB,
MpaBujia U CTaHJIapThI B 001acTu 0(hOpMIICHHUS HAYIHBIX paboT.

33. HasHaueHue ¥ TPUHIUIBI JEHCTBUA BaXHEUIUX (DUIUYECKUX MPUOOPOB,
OCHOBHBIE IKCIIEPUMEHTAILHBIC METO bl U3MEPEHUS (PU3MIECKUX BEIIMUHMH.

Ymerb:

V1. Ilpumenste 3aKkoHb (GU3UKA M METOJBI PEIICHUS] OCHOBHBIX THUIIOB
(dbu3nYecKuX 3a7a4 B Pa3IMYHBIX MPAKTUYECKUX CUTYaIUSIX.

VY2. Pabortate ¢ mnpubGopamMu U 0O0OpYAOBaHHUEM COBPEMEHHOM (PU3NUYECKOU
1abopaTopum.

V3. PaccunThIBaTh MOTPEIIHOCTA U3MEPEHUN U KPUTUYHO OLEHWUBATH PE3YJIBTATHI
AKCIIEPUMEHTA.

3.2. TexHoJioruu, odecneunBawimue popMupoBaHue KOMIETCHIUH
[IpoBeneHue JIEKIIMOHHBIX, TJAOOPATOPHBIX U MPAKTUUYECKUX 3aHATUH.
4. TpynoeMKoOCTb IUCHUIJIMHBI M BUIbI Y4e0HOH padoThl.

OYHA ®OPMA OBYUYEHU I
Tabnuna 1. Pacnpenenenue Tpy10€MKOCTH AUCITUILIMHBI IO BUJaM y4eOHOU paOOThI
Bup yueOHoi1 paboThI 3a4eTHBIX AKageMHu4ecKnX
eAMHUIL yacoB
1 2 3
OO6m1ast TPy I0EMKOCTh JUCIUIUIUHBI 12 432
AyauTopHbIe 3aHATHA (BCero) 225
B Tom uucie:




1 2 3

Jlexumm 90
[TpakTueckue 3austus (113) 45
JlaGoparopusbie paboTsl (JIP) 90
CamocTosiTeJibHasi padoTa (Bcero) 135+72 (3x3)

B ToMm uncie:

KypcoBas padota HE MPEyCMOTpEHa
KypcoBoil npoekT HE NPEAYCMOTPEH
PacueTHo-Tpaduyeckue padoThl HE NPEAYCMOTPEHBI
Jpyrue BUIbl CaMOCTOSITENIBHOM paOOThI:

- MMOJITOTOBKA K 3aIIUTE JTA0OpaTOPHBIX padoT 55

- IOITOTOBKA K MPAKTUYECKUM paboTaM 45
Tekymuii KOHTPOJIb yCIIEBAEMOCTH U 25
IPOMEKYTOUYHAs arrecTauus (3a4er)

KOoHTpOoIb TEKYIINN U IPOMEKYTOUHBIN 10+72 (3k3)
(6aJITbHO-PENUTHUHTOBBIN, YK3aMEH)

ITpakTHyeckast MOArOTOBKA IPHU pealu3aliuu 0

JCIUTUIMHBI (BCETO)

3A0OYHAS ®OPMA OBYUYEHUA
Tabnuna 16. Pacipenenenne Tpy10€eMKOCTH JUCITUTUINHBI IO BUAAM y4eOHOUM pabOThI

Bun yuyeOHoii padoThI 3avyeTHBIE AKageMH4YecKHe 4achl
el.

OO0masi TPy10€eMKOCTh TUCUUIIIHHBI 12 432

AyAUTOpPHBIE 3aHATHS (BCET0) 26
B Ttom uucre:
Jlexin 10
[Tpaktueckue 3austus (I13) 4
JlaGopatopusbie pabotsl (JIP) 12
CamocTrosiTeJibHas padoTa (Bcero) 384+22 (KOHTPOJIB)
B ToMm uncie:
KypcoBas pabota HE TIPEeTyCMOTPEHA
KypcoBo# mpoexT HE NPENYCMOTPEH
PacueTtHo-Tpaduueckue paboTs HE IIPETYCMOTPEHBI
Pedepar HE IPelyCMOTPEH
Jpyrue Buabl CaMOCTOSITEIbHOM PabOThI:
- U3y4YCHHUE TEOPETUIECKON YacTh 240
JTUCHUTUINHBL
- BBITIOJIHEHUE KOHTPOJIBHBIX PadboT 120
Texymuii KOHTPOJIb YCIIEBAEMOCTH U 24+22 (koHTPOID)
IPOMEKYTOUYHAs arrecTauus (IK3aMeH)
IIpakTHyeckas MOAroTOBKA NMPH 0
peajiu3aluu AMCHUILIMHBI (BCEro)




5. CTpykTypa H coaepKaHue M CUMILINHBI.

CtpykTypa U coAep>KaHUE JTUCHUILIMHBI

IMOCTPOCHLI

0 MOJYJIbHO-0JIOYHOMY

[MPpUHOUITY. HO,II MOAYJICEM AUCHUIITIMHBI IMMIOHUMACTCA YKPYIIHCHHAA JIOTUKO-IIOHSITUMHAS
HCITIOJIB30BAHHOTI'O

TeMa,

XapaKTepU3yroIasics

OOIIIHOCTBIO

TCPMHUHOJIOTHUYCCKOIO aIlrapara.

5.1. CTpykTypa AUCUMILIMHBI.
OYHA S ®OPMA OBYYUEHUSA
Tabnuna 2a. Moaynu AUCITUTUIMHBL, TPYJO0EMKOCTh B 9acax U BUJbLI Y4eOHOU pabOTHI.

MOHATHUITHO-

Ne| HaumeHoBaHue Tpya-1b |Jlekuuu IlpakTnu., Jlao. Cam.
MOTYJISI 4achl 3aHATHS | padoThI padora
1 cemecTp
1 | Mexanuka 96 20 10 20 22 + 24 (9K3)
2 | MonekynsipHas (pu3uka u 48 10 ) 10 11+ 12 (3x3)
TEPMOIMHAMHKA
Bcero Ha 1 cemectp 144 30 15 30 33 + 36 (9K3)
2 ceMecCTp
3 | DIEeKTpUYECTBO U 90 20 10 20 20 + 20 (7x3)
MarHeTH3M
4 | DneKTpOMarHuTHBIC 54 10 5 10 13+ 16 (3k3)
KOJIeOaHUsI M BOJTHOBAsI
ONTHKA
Bcero na 2 cemectp 144 30 15 30 33 + 36 (9K3)
3 cemecTp
5 | KBantoBas ontuka 40 8 4 8 20
6 | ATtomHas pusnka u 58 14 8 10 26
KBAHTOBAs MEXaHHUKA
7 SAnepnas pusuka u 46 8 3 12 23
¢du3nKa TBEpAOro Tena
Bcero Ha 3 cemectp 144 30 15 30 69
Bcero Ha nucuunianny 432 90 45 90 135+ 72 (9k3)

3AOYHAS ®OPMA OBYYEHU A

Tabsmua 26. Moayiau THCUMIUIMHBI, TPYJI0EMKOCTh B 4acax M BUAbI y4eOHOI pabOThI

HaumenoBanue Tpya-Tb IpakTnu.| Jlao. Cam.
Ne Jlekunu
MOIYJIsA 4achl 3aHATHS | pa0oThll paboTa
3umHsAs ceccusi 1 Kypc

1 | MexaHuka 4 3 1 - -
2 | MonexynspHas pusuka u 2 1 1 i i

TEPMOJIMHAMHKA

Bcero yacoB 3a 3UMMHIOO 6 4 9 ) _

ceccuto 1 Kypc




e HauMeHoBaHue Tpya-Tb ek IpakTuy.| Jlao. Cam.
MOTYJISI 4achl 3aHATHS | pa0doThl| padora
JleTHsis ceccus 1 kypc
1 | Mexanwnka 93 ) ] 5 85+6
(KOHTpPOJIB)
2 | MonekynsipHas pusnka u 45 _ ) 9 40+3
TEPMOMHAMUKA (KOHTpPOJIb)
Bcero 4acos 3a JieTHIOI0 125+9
138 - - 4
ceccuro | Kypc (KOHTpPOJIb)
YcTaHOBOYHAs ceccusi 2 KYpc
3 | DNEeKTpUYECTBO U 6 4 9 ) _
MarHeTu3m
Bcero gacoB 3a ycTaHOBOY-
6 4 2 - -
HYIO CECCHIO 2 KypC
3umHss ceccus 2 Kypc
3 | DNEeKTpUYECTBO U 83+2
87 - - 2
MarHeTu3M (KOHTpPOJIB)
4 | DNeKTpOMarHUTHEIC
45 +2
KOJIeOaHHS ¥ BOJIHOBas 49 - - 2
(KOHTPOJIB)
OTITHKA
5 | KBanToBas ontuka 1 1 - - -
6 | AToMHas ¢u3uKa u 1 1 i i i
KBaHTOBAsl MEXaHUKa
Bcero 4acoB 3a 3MMHIOI0 138 9 ) 4 128+4
ceccHio 2 Kypc (KOHTPOJIB)
JleTHsisi ceccusi 2 Kypc
5 | KBanToBas ontrka 40 +3
43 - - -
(KOHTPOJIb)
6 | AromHas pusuka u 56 _ ) 9 51 +3
KBAHTOBAasl MEXaHUKA (KOHTPOJIB)
7 | Anepnas pusuka u ¢pusuka 45 _ ) 9 40+3
TBEPJIOTO TeJia (KOHTPOJIB)
Bcero yacos 3a neTHIO0 131+9
144 - - 4
CeCcCHI0 2 KypcC (KOHTpPOJIb)
Bcero na nucimminny 432 10 4 12 384+22
(KOHTPOJIb)

5.2. ConeprkaHue TUCUMILIMHBI.

MOAVYJIb 1. «<MEXAHHUKA)»

Kunemarnka mMarepuanbHOM TOUKHU: CUCTEMA OTCUETa, PaguyC-BEKTOp, TPACKTOPHUS,
MEepEMEIIICHHE, MyTh, CKOPOCTh, HOPMAJIIbHOE U TAHTCHIIMAIBHOE YCKOPEHHE; YPaBHEHUS
nekeHus. [IpoctpanctBo u Bpemsi B MexaHuke HprotoHa. CucTemMbl KOOpPAMHAT U HX



npeoOpazoBanusa. Du3MUeCKUid CMBICT TPOM3BOAHOW ©  uHTerpana. JluHammuka
MaTEepUaIbHOW TOYKHU: 3akoHbl HblOTOHA, uUMIyJIbC, paboTa, KUHETUYECKas U
NOTEHUUAJIBHASL SHEPIUs, 3aKOHbl COXPAHEHUS HMMIYJIbCAa W JHEPrUU; MOTCHIMAJIbHBIE
KpuBble. CBA3b MEXKIY CHJIOM M MNOTCHUUAIBHOM JHEprueud. I'paaueHT CKaasipHOH
¢byukiuu. CTOJKHOBEHUS Tell. AOCOJTIOTHO yIpyroe CrojkHoBeHue. KuHemaruka
BpAILlaTEJIbHOTO JIBM>KEHUSI TBEPJOTO TEJa: yroji MOBOPOTA, YIioBas CKOPOCTbh, YTIIOBOE
YCKOPEHHE; CBSI3b MEXJIY VYIJIOBBIMU M JIMHEHHBIMU XapaKTePUCTHUKAMH JIBUKEHUS.
JluHaMuyKa BpalllaTEIbHOIO JBHXKEHHUS: MOMEHT CHJIbl, MOMEHT HWHEpIHH, TeopeMa
[IteitHepa, MOMEHT HUMIIYJbCa, KUHETHYECKAas SHEPrus BpallaTEIbHOIO JIBUYKEHUS;
OCHOBHOHM 3aKOH JWHAMHKH BpallaTEIbHOIO ABWXKEHHS. [IpHUHIUI OTHOCHUTENBHOCTH U
npeoOpazoBanus ['ammnes. Iloctynatel cnenuansHOM Teopun oTHocutenbHOCTH (CTO)
OiHmTeitHa. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH U IipeoOpaszoBanus JlopeHia.
[Tapamokchl peATUBUCTCKON KHHEMATUKU: COKpAIIEHUE JJIMHBI U 3aMEJIJIEHNE BPEMEHH B
IBWKYIIUXCA CHCTEMaxX OTcYeTa. PensTUBUCTCKHM uMIylibc. B3anMocBs3b Macchl U
sHepruu B CTO. CBoOoaHble He3aTyxarolue Kojebanus. AMIUIMTya, (as3a, yactora u
nepuoa kosiebanuit. Ilpumepsl KoJjieOaTENbHBIX JBMKEHUN pa3auyHON (U3HMYECKON
NpUPOABL. 3aTyXaroluue W BbIHYXXJIEHHbIE KoseOaHusd. CrnoxeHue kosebOaHui (OueHws,
¢urypsl Jluccaxy). Mexanudeckue BOJIHBI. J[JIMHA BOJIHBI, BOJHOBOE 4YHCIIO, (pa3zoBas
CKOPOCTb. YpaBHEHHE BOIHbI CTOSUNE BOTHBI.

MOAVYJIb 2. <MOJIEKYJ/ISAPHASA ®U3UKA U TEPMOANHAMUKA)>

MonekynsapHO-KHHETUYECKUM M TEPMOJMHAMUYECKUM IMOAXOIbI K HCCIIETOBAHUIO
CBONCTB BEILIECTBA, UX pPa3uyue U B3auMOCBA3b. MneanbHsii ra3. Ilapamerpsl cocTosiHus.
VpaBHeHue coctosiHusA. OCHOBHOE YpPaBHEHHE MOJIEKYJSIPHO-KUHETUYECKONH TEOPHH.
Crenenu cBOOOBI M CpEIHsS KUHETUYECKast SJHEPTHst MOJIeKy. D PEeKTUBHBINA JUaMETp U
cpenHsisi anuHa cBoO6oHOro mpobera. CBsA3b TEIIOEMKOCTH HICAIBHOTO raza C YUCIOM
cTeneHei cBoOo bl MoJiekys. Pacnipenenenus MaxkcBemna. Pacnpenenenue bonbsimana u
O0apometpuueckas Gopmyna. BeiBon pacnpenenenuit MakcBemia u bonsliMaHa u3
YCIJIOBHSI PABHOBECHOI'O XapakTepa JABUKEeHUs MoJiekys. Hanbonee BepodTHasi, cpeiHss U
cpeaHekBaApaTu4Hasi ckopoctu. Omnpenenenue uyucna Aporagpo metonoM Ileppena.
Ileppoe Hauaso TEPMOAMHAMUKM B pPa3IMYHBIX U30Ipoueccax. Btopoe Hayano
TepMOJAUHAMUKU. OHTponusa. Kunernueckue siBneHus: AuQQys3us, TEMIONPOBOIHOCTD,
BHYTPEHHEE TpEHHE. DMIUPHUYECKHE ypaBHEHHs mnepeHoca: Puka, Oypre u HproroHa.
Peanbnble rasel. YpaBaenue Ban-nep-Baanbca.

MOAVJb 3. «QJIEKTPUYECTBO U MATHETHU3M»

B3anmMopeiicTBue 3apsiioB. DNEKTPOCTATUYECKOE IOJE M €ro XapaKTePUCTUKH:
HaIpsHKEHHOCTh, noTeHnuan. Teopema ["aycca. Dnektpudeckoe nosie Aunosis. Jlunons Bo
BHEIIHEM 3JieKTpuueckoM mnoJie. [lomspuzanus ausnekTpukoB. OpUEHTAIMOHHBIN U
nehOpMaIMOHHBIH  MEXaHU3Mbl TOJSpHU3ald. BeEKTOp 3IEeKTPUYECKOrOo CMEIICHHUS
(3neKTpUYeCKOn WHTYKIIH). JnanekTpuueckas MMPOHHULIAEMOCTD BEIIECTBA.
DJIEKTPUYECKOE TMOJI€ B OJHOPOJHOM JOHUAJIEKTPUKE. JIMMOJBHBII MOMEHT CHCTEMBI
3apsiioB. BekTop mossipusaiuu JUAJIEKTPUKa U €ro CBSI3b C OOBEMHOM U MOBEPXHOCTHOM
MJIOTHOCTBIO CBSI3aHHBIX 3apsI0oB. BEKTOp AIEKTPUUECKOTO CMEIIeHUs (JIEKTPUIECKON
UHIYKIUK). [{usnekTpuueckass BOCIPUUMYUBOCTh U JUAJIEKTPUUYECKash TMPOHUIIAEMOCTb.
[IpoBoHUKM B 3JIEKTpUUYECKOM IoJie. PaBHOBecue 3apsigoB B NpoBOAHUKE. OCHOBHas
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3a/1a4a 3JEKTPOCTATUKU MPOBOAHUKOB. DKBUIIOTECHIIMAIbHBIE MOBEPXHOCTU U CHUIIOBBIC
JIMHUU DJIEKTPOCTATUUECKOTO MO MKy MPOBOJHUKAMU. DIIEKTPOCTATUYECKAs 3aIUTA.
EMKOCTh MNpOBOJHHUKOB M KOHACHCATOPOB. OHEPTUsl 3apsDKEHHOrO0 KOHJEHCATOpA.
DIeKTpoeMKOCTh. KoHAEHCATOPBI. DHEPTrUsl 3JIEKTPUYECKOTO MOJISl. DJIEKTPUUECKUIM TOK:
CUJia TOKa, IIOTHOCTh Toka, DJIC, Hampsbkenwe. 3akoH OMa g ydacTKa Lenu, JJs
3aMKHYTOH 11enH, B 1uddepennunansaoit hopme. 3akon Jxoymnsa-JIenna. Bzaumoneiictaue
MPOBOJAHUKOB C TOKOM. MarHMTHOE TOJIE M €r0 XapaKTePUCTHKU: HAIPSHKEHHOCTh U
MarHutHas WHAyKOus. 3akoH buo-Capapa-Jlammaca. Cuna Jlopenua, cuna Awmmepa.
JIBv KeHUE 3apsKCHHBIX YaCTHIL B DJICKTPUYECKUX M MarHUTHBIX MOJsiX. Dddext Xomna u
ero mpuMeHeHue. TeopemMa O IUPKYJISUMUA (3aKOH MOJHOTO TOKa). MarHuTHOE mojie B
BEILIECTBE; BEKTOP HAMAarHWUYEHHOCTH U €r0 CBS3b C IUIOTHOCTHIO MOJIEKYJISIPHBIX TOKOB.
MarnuTHasi BOCIPUUMYMBOCTL W MarHuTHas MpoHHUIIaeMocTh. Jlua-, mapa- w
dbeppoMarseTuk. MarHUTHBIM MOTOK. DJEKTpOMAarHuTHas UHIYKIuS. CaMOMHIYKIIHSL.
NunykTuBHOCTh. BKiIIOUEHHE U OTKJIFOYEHHE KAaTYIIKH OT MCTOYHHMKA MOCTOSHHOM 3JIC.
DHeprusi MarHUTHOTO TOJISI.

MOAVYJIb 4. «QJIEKTPOMATI'HUTHBIE KOJIEBAHUA U BOJTHOBAS
OIITUKA»

DNeKTpOMarHuTHbIE KoJjiebaHusi. B3auMOCBA3b 3IEKTPUYECKOTO0 W MAarHUTHOTO
nosiei. Cucrema ypaBHeHUN MakcBesuia B UHTErpalibHOU (opme U (HU3UYECKUN CMBICI
BXOJSIIMX B HEE YPAaBHEHUW. DJIEKTPOMArHUTHbIE BOJIHBI. CBET Kak 3JIEKTPOMAarHUTHAas
BosiHa. CBETOBOW BEKTOp. 3aKOHBI reoMeTpuueckoi ontuku. MHTepdepeHuus cBeta u
cnocobbl ee HaOmopenus. Ilpumenenue wuHTepdepeHuun: koiapla HbroTOHa,
NPOCBETJICHUE ONTHUKH, uHTeppepomerp Maiikenbcona. Judpakuus Ppenens u
O®paynrodepa. I[punmun [roitrenca-Openens. Meton 300 Dpenens. AMIUIUTYIHBIE U
¢dazoBbie 30HHBIE TIacTHHKU Dpenens. [udpakmus dpenens Ha KpyraoM OTBEPCTHH U
kpyrimom gucke. Judpakmus @paynrodepa Ha menu. [JudpakunoHHas pemeTka Kak
CHeKTpaJibHBIM mpubop. Paspemaromas crnocoOHOCTh  AUGPAKIIMOHHON  PEIICTKHU.
[lonspuzamuss cBera. llomyyeHne W aHanu3 JIMHEWHO-TIOISPU30BAHHOTO  CBETA.
bprocrepoBckoe oTpaxenue. JInHerHoe aBynydenpenomiacHue. [1oaHoe oTpaxkeHne u ero
IIPUMEHEHUE B TEXHUKE. BOJTHOBOABI U CBETOBOABL. [{ucriepcrs ¥ MOTJIOIIEHUE CBETA.

MOAVJIb 5. <kKKBAHTOBASI OIITUKA»

TemoBoe u3iydeHne. XapaKTEPUCTUKU U3ITYUCHHUS U CBSI3b MEXIY HUMH. 3aKOHBI
Kupxroda, Buna, Credana-bonbiimana. ['mnoreza u dopmyna Ilnanka. dorosddexr.
VYpauenue DiiHmTeliHa. 3akoHbl (oTtorddekra. [Ipumenenue doroaddexra. laBnenue
ceera. DPpdextr Komnrona. @oronsl. OnbiT bote. Jlyanusm cBera.

MOAVYJIb 6. <KATOMHASA ®U3NKA U KBAHTOBAS MEXAHUKA>»

Crpoenue atoma. OnbiT Pezepdopaa. [locrynarsr bopa. Cnektp uzinydeHust aroma
Bogopona. ®opmyna bansmepa. Bunsl ciektpoB, cioco6bl ux nomydyeHus. [lpumenenue
cnekTpoB. OnTuyeckue KBaHTOBbIE TeHeparopbl CIIOHTaHHOE M HMHIYLUPOBAHHOE
n3nydyeHue. MIHBepcHOe 3aceneHrne YpOBHEW akKTUBHOM cpelibl. OCHOBHBIE KOMIIOHEHTBI
na3epa. OcoO0eHHOCTH J1a3epHOro u3nydeHusi. OCHOBHBIE THUIIbI JIA3€POB U UX TPUMEHEHUE.
DJIEMEHTHI KBAHTOBOM MEXAHUKH: TUIIOTE3a Je-bpons, COOTHOIIIEHUE
HEONpE/IEICHHOCTEeW, BOJIHOBAas (PYHKIUS, €€ CTAaTUCTUYECKUM CMBICT U YCIIOBHS,
KOTOPBIM OHa JOJDKHA YIOBIIETBOPATh, ypaBHeHue llIpeaunrepa, kBaHTOBas 4dacTHila B
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OJIHOMEpHOW moTeHuuanbHOW siMe. KBanToBble uuncna. Ilpunmun Ilaynu. 3actpoiika
AIIEKTPOHHBIX  O00JIOYEK MHOTOAJIEKTPOHHBIX aTOMOB. ONTHYECKUH  KBAaHTOBBIM
reHepaTop.

MOAVYJIb 7. «<AAEPHASA ®U3UKA U ®PU3UKA TBEPAOI'O TEJIA»
JIB>KEHUE AIEKTPOHOB B NEPUOAMYECKOM IoJe KpucTtauia. CTpyKTypa 30H B MeTajuiax,
MOJIyIPOBOJHUKAX M audiekTpukax. [IpoBoaumocts wmetamioB. CoOcCTBeHHass U
MIPUMECHAsI TPOBOJAUMOCTD MOJIYIIPOBOAHUKOB. YpOBEHb DPEPMU B YUCTBHIX U IPUMECHBIX
MOJIYNPOBOJHUKAX. TeMieparypHas 3aBUCHMOCTh MPOBOJAUMOCTH IOJYIPOBOJIHHUKOB.
DOTONPOBOUMOCTh MOJYIPOBOAHUKOB. KOHTaKTHBIE SIBIEHUS B OJIYIIPOBOAHUKAX. P-N -
nepexon. PacrmpeneneHue 3J€KTPOHOB M ABIPOK B P-N - mepexoae. TOK OCHOBHBIX U
HEOCHOBHBIX HOCHUTENEH uepe3 p-N - mepexon. BomprammepHasi xapakTepucTuka p-n -
nepexona. Beimpsimisitore cBoiicTBa p-N - nepexoaa. CoctaB aTOMHOrO siipa. SnepHble
CWIBbl. DHEprus CBS3M  siApa. OHepretnueckuit 3¢GQGeKT SAEepHOW  peakIlui.
PannoaktuBHOCTh: anbda- U OeTa-pacnanbl. SAnepHble peakiuu U UX DHEPreTUUeCKui
addekr. Jlenenue saep. Cunres suep. OyHaaMeHTaIbHbIE B3aUMOEHCTBUS 1 OCHOBHBIC
KJIACChI DJIEMEHTAPHBIX YacTHUIl. YaCTUIIBI U aHTUYACTHIBI. JIenToHbI U aapoHbl. KBapku.

5.3. JIaGopaTopHbie padoThl
OYHASA ®OPMA OBYUYEHUA
Tabnuna 3a. JlabopaTropHbie pabOThI U UX TPYAOEMKOCTh
IHopsiakoBbIi HOMEP MOIYJIS. HaumeHoBaHue

Tpya-Tb

ey 1abopaTopHbIX padoT

J1a00paToOpPHBIX padoT

B Jacax

1

2

3

Mopnyas 1

Leab: 3HAKOMCTBO C TMOTPENIHOCTSIMU H3MEpEHUs,
MOJTyYeHHs] HABBIKOB OLIEHKU CIIy4ailHOW M MpHOOpHOH
MOTPEIIHOCTH, JOBEPUTEILHOIO UHTEpBajia U3MEPEHUH,
3allUCHM  OKOHYATEJIbHOTO  pe3yjibTaTra H3MEpPeHUH
BEJIMYMH, TpapuyecKoro MpeICTaBICHUs] Pe3yJIbTaTOB
U3MEpEHUsl U orpeneneHne KodpPUInueHToB TMHEHHON
3aBUCHUMOCTH MO TpapuKy ¥ METOJOM HaMMEHbIINX
KBaJIpaToB, NPaKTUYECKOE HW3yuYeHHEe 3aKOHOB
IBUKEHHMsI Tela B BA3KOM cpele U 3aKOHOB
BpaIlaTeIbHOTO JIBYDKEHUS TBEPIIOTO Tena,
AKCIICPUMEHTAIbHOE  ompejaesieHne  Kod(uirenTa
BA3KOCTH O KUJIKOCTM M MOMEHTa WHEpPLUUHU TeJa,
W3y4eHHWE  CBOOOJHBIX  KOJICOAHWHW  TPYKUHHOTO
MasiTHUKA, OmpeleneHne Kod(PPHUIMeHTa KEeCTKOCTH
MPY>KUHBI U KO DHITEHTa COTPOTUBIICHUS CPEJIBI,

1. M3y4yeHnue norpemnrHoc-
Te W3MEPEHUs1 yCKOpe-
HUSI CBOOOIHOIO ITaIeHUs
C TOMOIIBI0 MaTeMaTu-
YeCKOro MasiTHUKA

2. Omnpenenenue Kod3g-
¢dunmenta BA3KOCTH
KHUAKOCTHU TIO  METOAY
Crokca

3. W3yuenue
BpalllaTeIbHOTrO
HUS Ha
O6epOeka

4. IlpyXUHHBIA MasTHUK

3aKOHOB
JIBUKE-
MasITHUKE

Moayas 2

Ilesb: nzyueHue siBIeHUsI BHYTPEHHETO TPEHUS B ra3ax,
SKCIEpUMEHTAIbHOE  ompexaereHue  koddduimenrta
BA3KOCTH BO3[yXa, NPAaKTUYECKOE H3Y4YEHHUE IEPBOro
Hayaja TePMOJUHAMUKH U TpauIecKUX 3aBUCUMOCTEH
XapaKTEPUCTHK ra3os, IKCIEPUMEHTAIBHOE
oIpeJieJIeHUe MOKa3aTels annadaTel 11 BO3AyXa.

1. Onpenenenue kodhdu-
[[MEHTA BA3KOCTH BO3AyXa
2. OmpeneneHue OTHO-
IMICHUS  TEIJIOEMKOCTEH
raza MeToIoM amuadaru-
YECKOTO PaCIIUPEHUS
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1 2 3
Moayas 3
Hean: monyuenue rpaduyeckoro mnpencrasieHus | 1. M3yuenue 3akona Oma 4
pe3yabTaToOB HM3MEpeHUs M ompeneneHue kodpoumm- | 2. MccnenoBaHue 3JieKT- 4
€HTOB  JIMHEMHOW  3aBUCHMOCTH MO  TrpaduKy, | pOCTaTUYECKOTO MOJIS
3HaKOMCTBO C MPOCTEHIIUMH 3IEKTPUUECKUMHU cxemaMu | 3. OnpeneseHue ropu3on- 4
U DJIEKTPOU3MEPUTETHLHBIMU MTPUOOpaMU, TPUOOPETEHHE | TAILHOM  COCTaBIsIOLIEH
HAaBBIKOB cObopku AIIEKTPUIECKUX 1enei, | MAarHUTHOTO TOJISE 3eMITH
SKCIEpUMEHTabHAs MpoBepka 3akoHa Owma, Haxox- | 4. M3ydyeHrne MarHUTHBIX 4
JICHHe TOYEK 3aJaHHOr0 MOTEHIMAajla, IOCTPOCHHE | CBOMCTB  (peppomMarHeTu-
SKBUIOTEHIAIbHBIX u CHJIOBBIX JUHUH | KOB
AJIEKTPOCTATUYECKOTO TIOJIsI, pacyeT €ro XapakTepucTuk, | 5. OmnpeneneHue ynenb- 4
MPAKTUYECKOE HU3yYEHHE MAarHUTHOTO MOJIi KPYroBOTO | HOTO 3apsiia d3JEKTPOHa
TOKa u TIPUHIIHIIA CYTIePIIO3HIIHH moJieH, | MeToJ0OM MarHUTHOU ¢o-
AKCIIEPUMEHTAJILHOE  OINpeAeNieHue TOPU3OHTAIBHOM | KYCHPOBKU
COCTAaBJISIONICH MArHUTHOTO TIOJIE 3eMIIM, CHSTHE
OCHOBHOM  KpPMBOM  HaMarHM4MBaHWig W  NETVIH
rucrepesuca (eppoMarHeTuka, HSKCIEPUMEHTAIBHOE
olpesieNIeHUe YAEIbHOTO0 3apsi/ia AJIEKTPOHA
Monayas 4
Iean: mosyueHre HaABBIKOB OIIEHKM ciydaiiHOW W mipH- | 1. UHTepdepennus cera. 4
OOpHOI MOTPENIHOCTH, TOBEPUTENHHOr0 HHTepBana u3- | OnbiT FOHra
MEpEHUH, 3aMiCH OKOHYATEIBLHOTO pe3ysibrara udMmepe- | 2. Usyuenue nqudpakmum 6
HUW BeNWYWH, HAONIOJeHWE WHTEP(EPEHIIMOHHBIX U | CBETAa HA OJIMHOYHOMN
TUGPAKIMOHHBIX KapTHH OT Pa3IMYHBIX HCTOYHHUKOB, | IIETH U JU(PaKIMOHHON
HKCHEPUMEHTAIBHOE  OIpENEeIEHUEe JJIMHBI  BOJIHBI | PELIeTKE
JIA3€pHOT0 W3IYy4YEHUSs, IIUPHUHBI IIEIH U TOCTOSHHON
TU(PPaKIHOHHOM PEeIIeTKH
Moayas 5
Hean: mocTpoeHne u oOpabOTKa AKCIEPUMEHTAIBHBIX | 1. M3yueHue 3aKoHOB 4
rpadMUecKuX  3aBUCUMOCTEH,  O3HAKOMJIGHHE  C | TEIJIOBOTO M3JIyYCHHS C
NPUHLIMIIOM  JEUCTBUSA  SPKOCTHOTO  MHPOMETPA, | TOMOIIBIO SIPKOCTHOTO
MPAKTUYECKOE W3MEPEHHE SIPKOCTHOM TEeMIEepaTyphl | TUPOMETpa
HarpeToro Tena, mpuMeHeHue 3akoHa Kwupxroda wu | 2. Dotosrddekt 4
dopmynbl  Ilmanka i ompeneneHus: MCTUHHOM
TEMIIEpPaTyphl, IKCIEPUMEHTaJbHasl IMPOBEpPKa 3aKOHA
Credana-bonbiMaHa, MPaKTUYECKOE U3YYCHHE 3aKOHOB
dboTodrddekra, CHATHE BAX BaKyyMHOTO
¢doTodneMeHTa,  AKCHEPUMEHTAIBHOE  OINpE/eICHUE
JUTMHBI BOJIHBI U3TTy4eHHs], paObOThl BBIXOJA 3JIEKTPOHOB
U KpacHoi rpaHuubl Gpotorddexra
Moayas 6
Hean: monydeHre HaABBIKOB Trpaduyeckoro mpeactas- | 1. M3ydeHne onmTuyeckux 6
JeHUS pe3yJabTaTOB HM3MEPEHUs, O3HAKOMJIEHHE C | CHEKTPOB  HCITyCKaHMA.
YCTPOMCTBOM W MNPUHIMUIIOM paboThl CHEKTPOCKoma, | ATOM BoAOpoaa
rpaJlyHpoBKa CHEKTPOCKOIa, HaOIoIeHHe TuHeHyaTsix | 2. OnpeneneHue xapakre- 4

CIIEKTPOB HMCITYCKaHUS C MIOMOMIBIO CIIEKTPOCKOIA U TI0
dororpadusM, aHaTU3 CHEKTpa M3IYYCHHS aToMa
BOJIOpOJIa Ha OCHOBE TeopuH bopa, m3ydeHue pabOTHI
reMii-HEOHOBOTO W IMOJYIPOBOJHHUKOBOTO  JIa3epa,
HKCIEPUMEHTAIBHOE ONPEACTICHUE €T0 XapaKTEPUCTHK

PUCTHK JIa3€pHOTO HU3ITy-
YCHUS
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1 2 3
Moayas 7
Hean: monyuenue HaBBIKOB rpaduyeckoro mpena- | 1. OnpeneneHue 3HEprun 4
CTaBJICHHUS pE3yJbTAaTOB HW3MEPEHUS U OINpPEJACICHUE | aKTUBAMK TOJIYIPOBOI-
KO2(DPUITMEHTOB TUHEHHON 3aBUCUMOCTH T10 rpaduKy U | HUKA
METOJIOM HauWMEHbIIMX KBaJparoB, mpaktuueckoe | 2. Cuarue BAX mnomy- 4
U3y4eHUe TeMIepaTypHoOi 3aBHCHUMOCTH | IPOBOJHHUKOBOIO AHOJA
MOJTYIIPOBOJIHUKA, OSKCIEPUMEHTAIbHOE OmnpeencHue | 3. PannoakTMBHOCTS. 4
SHEPrUM aKTHUBALIUU TOJYNPOBOAHMKA, M3yueHue KoH- | [lormomenune P-uznyue-
TaKTHBIX SBJICHUH B IMOJIyIIPOBOJHUKAX, CHATUE BOJIBT- | HUS B BO3JIyXe
aMIepHOIl XapaKTepUCTUKH P-N mepexoja, MpaKThye-
CKOE€ O3HAKOMJIEHHE C METOAAMU PETUCTpALMM paauo-
aKTUBHOTO M3JIY4YEHHUS, IKCIEPUMEHTAIbHOE OIpeere-
HUE JIMHEHHOTro KOod(QUIMEeHTa MOTouieHus B-u3iy-
YeHMsI B BO3/IyX€ U aKTUBHOCTH Ipenapara
3A0OYHAA ®OPMA OBYYEHHMA
Ta6nuna 36. JlaboparopHbie pabOTHI M UX TPYAOEMKOCTh
IMopsinkoBbIi HOMEP MOTYJIS. HaumeHoBaHue Tpya-Tb
Ilesnn 1aGopaTopHbIX paboT J1a00paTOPHBIX padoT B yacax
1 2 3
Moayas 1
Ileab: 3HAKOMCTBO C MOTpemIHOCTIMH u3MepeHwus, | 1. Ompenenenue Kko3¢- 2
MOJTyYEHUSI HABBIKOB OILICHKU CIy4allHOW M MPUOOPHOW | (uimeHTa BSI3KOCTH
MOTPEIIHOCTH, JOBEPUTEIBHOIO UHTEpBajla U3MEPEHUH, | )KMIKOCTH 10  METOAY
3allUCH  OKOHYATEJIbHOro  pe3yibrara u3MmepeHuid | Ctokca
BEJIMYMH, MPAKTUYECKOE M3YyYCHHE 3aKOHOB JIBUKECHUS
TeJa B BS3KOW cpejie, SIKCIIEPUMEHTaIbHOE OMpe/IelIeHNe
Kod(duIMeHTa BI3KOCTH KUKOCTH
Moayas 2
Hean: mpakTHueckoe wu3ydeHue mepBoro Havama | 1. OmpeneneHue OTHO- 2
TEPMOJMHAMHUKHA W  TIpadUUYeCKUX  3aBUCHUMOCTEH | IIEHHUS  TEIIOEMKOCTEH
XapaKTePUCTHK ras3os, SKCIIEPUMEHTAJIbHOE | ra3a METOJIOM aauabaTu-
oIpeJieNIeHUe MOoKa3aTels anuadaTel A BO3AyXa YEeCKOT'0 pacIlIupeHus
Monyas 3
Heasb: mnomydenue rpaduyeckoro mnpexacrasienus | 1. M3yyenue 3akona Oma 2
pe3yIbTaTOB H3MEPEHHUsT W ompeaencHue kodhduiu-
CHTOB  JMHEWHOW  3aBUCUMOCTH 1O  TpaduKky,
3HAKOMCTBO C MPOCTEUIITUMH SJIEKTPUUYECKUMH CXEeMaMHU
U 3JIEKTPOU3MEPUTENEHBIMU IPUOOPaMU, IPHOOPETEHHE
HaBbIKOB cObopku INEKTPUUYECKUX nenei,
HKCIEpUMEHTaIbHAs IpOoBepKa 3akoHa OMa
Monayasb 4
Lesn: monydyeHue HaBBIKOB OLICHKM ciydaiiHOW u nipu- | 1. M3yuenue qudpakuuu 2

OOpHOM MOTPEIIHOCTH, TOBEPUTEIHLHOTO UHTEpBAIa M3-
MEpPEHMH, 3aIMCU OKOHYATEJIBHOTO PE3YyJIbTaTa U3Mepe-
HUH BeINYMH, HAOM0IeHNe TU(PPAKIIMOHHBIX KAPTUH OT
Ppa3IMYHBIX HWCTOYHUKOB, SKCHEPUMEHTAIIBHOE
ONpEJEICHUE JJIMHBI BOJHBI JIA3€PHOTO W3JIy4YEHUs,
IIMPUHBl eI W TOCTOSHHOW  TU(PAKIIMOHHON
peneTKH

CBETa Ha OJUHOYHOU
e U AUPPaKITUOHHON
pemieTke
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1 2 3
MoayJasb S - -
Moayas 6
Hean: monydeHre HaABBIKOB rpaduyeckoro mpeacras- | 1. M3ydeHune onmTuyeckux 2
JeHUS pe3yJabTaTOB HM3MEPEHUs, O3HAKOMJIEHHE C | CHEKTPOB  HCITyCKaHMA.
YCTPOMCTBOM W MPUHIMUIIOM paboThl CHEKTPOCKoma, | ATOM BOAOpoaa
IpaJlyipoOBKa CIEKTPOCKOIA, HAOIIOCHHE JTUHEHIaThIX
CIEKTPOB HCIYCKaHHS C MOMOIIBIO CIIEKTPOCKOMNA U IO
dotorpadusM, aHaTU3 CHEKTpa M3IYYCHHS aToMa
BOJIOpOJIa Ha OCHOBE Teopuu bopa,
Moayas 7
Heab: mnpakTuyeckoe oO3HaKomJieHHe ¢ wmerodamu | 1. PannoakTHBHOCTS. 2
perucTpamnuu PazmOaKTUBHOTO u3nyuenus, | [lornomenune  B-uzmyde-
AKCIIEPUMEHTAIILHOE orpezeseHue JUHEIHOrO | HUS B BO3JlyXe
KO3 pHLIHEHTa MOTJIOUICHN B-U3JIy-4YeHHUS B BO3IyXE U
aKTUBHOCTH Ipernapara
5.4. IlpakTHyecKue 3aHATHUS
OUHAA ®OPMA OBYUEHUA
Ta6nuna 4a. TemaTuka NpakTUYECKUX 3aHITHH U UX TPYJOEMKOCTh
Monyau. IlpumepHas TemaTuka Tpya-Tb
Iesn npakTH4ecKNX 3aHATHI NMPAKTHYECKUX 3aHATHH B yacax
1 2 3
Mopnyas 1
Iean: mproOpeTeHne HaBBIKOB OMpeesieHns Xa- | KunemaTrnka MaTepuaibHON TOUKH 2
PaKTEepPUCTUK MABWKCHUS MAaTEpPHAIBLHON TOYKU
M0 YpaBHEHHSIM €€ JIBM)KEHUS, TOCTPOCHHUS Ipa-
(UKOB TPAeKTOpUHU JABWKEHHS TOYKU C YyKasza- . 2
HUEM HalpaBJIEHUsS BEKTOPOB CKOPOCTH U Jlunavika MaTepHanbHoi TOUKH
YCKOpEHUsl, NpUMEHEHHs 3aKoHOB HploToHa,
COXPAaHEHUS UMIYJIbCa U SHEPTUU K PEHICHUIO
3aKOHBI COXpaHEHHS UMITYJIbCa U
NPAaKTUYECKUX 3a7ay, OINpeAeJICHUE XapakTe- SHeprH 2
PUCTHK BpaIlaTeIbHOTO JBUXKEHHUS TBEPIOTO
TeNa, HAXOXIEHUA MOMEHTa MHEPUMU C | KypmeMaTuKa M JMHAMHKA
ucnoJib3oBaHnueM Teopembl llTeiiHepa, omnpe- BPAIIATENEHOTO JIBHKCHHS 2
JIeTICHUsI MOMEHTOB CHJI, Pa0OThl U KUHETHYec-
KOW OSHEpruu MpHu BpallaTeIbHOM JABM)KECHUU,
OTIPE/ICTICHNs XapaKTEpUCTHK cOGCTBeHHbx 1 | MEXAHIECKHE KoneOanns 1 5
3aTYXalomUX  MEXaHHYeCcKMX  KojebaHmif, | BOTHDI
NPUMEHEHHsI 3aKOHA COXpPAHEHHs SHEPruu B
KOJIeOaTeIIbHOM IMPOIIECCE
Moayas 2
Heab: npuobpereHre HaBBIKOB ormpeaeneHus | OnpeneneHne XapakTepUCTUK
MapaMeTPOB COCTOSIHHSI WIEaTbHOTO Ta3a C MO- | COCTOSHUS UeabHOrO Tasa, 2
MOLIbI0 YpaBHeHUA MeHneneeBa-KianeiipoHa v | mepBoe Hayajao TEPMOJIUHAMUKHI
ra3oBbIX 3aKOHOB, IOCTPOEHUS TpadUKOB s
Pa3IMYHBIX MPOILIECCOB, pacdyeTra CKOpocTed u
SHEPIUi MOJIEKYJl HJICAIbHOTO Tasa, IpHMe- Bropoe Hawaio TepmoAnHaMIKH, 2
HEHHMsI TIEPBOTO M BTOPOTO HAYasl TepMoguHaMu- | - POIHA
KM JUIS Pa3IUYHBIX MPOLIECCOB, pacueT Ko3ddu-
IMUCHTOB BA3KOCTH, TCILUIOIIPOBOJHOCTH H I[I/I(b- ABeHus IepeHoca B ra3ax 1

¢by3un, JTMHBI CBOOOIHOTO MPOOEra MOJIEKYI
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Moayas 3
Henb: npuoOpeTeHHME  HABBIKOB  pacueTa
HAMpPsDKEHHOCTH W TIOTEHIMANa AJIEKTPOCTATH-

DJIEKTPOCTATHKA

YECKOro I1ojis, co3gaBacMoro TOYCYHBIMU H
MNPOTSAKCHHBIMUA 3apsAaMU, IMPUMCHCHUA ITPUH-

3aKOHBI ITOCTOSHHOTO TOKA

nMna Cynepro3uiuu nosieil u treopemsl ['aycca,
pacucTa HAMNpPsS)KCHHOCTHU MArHUTHOTO IIOJISA U
BEKTOpa MarHUTHOM WHAYKLIMU JJII MarHUTHBIX

MarunutHoe nosne.3akoHbl AMiiepa
u buo-Casapa-Jlamaca

IIOJIEH, pacyera CWI, ACHUCTBYIOIUX Ha 3aps-
JKCHHBIC YaCTULBI B DJIEKTPUYECKOM W MarHuT-
HOM TIIOJIIX, XAapaKTEPUCTUK JBW)KECHMS D3THUX

ﬂBI/I}KCHI/IC 3apsKCHHBIX YaCTUIL B
SJICKTPUYCCKOM U MArHUTHOM
ITOJIAX

YacTUIl U UX TpaekTopuil, ompenenenus IJC
WHAYKIMH, BO3HUKAIOILIEH B KOHTYpe

SIBneHne 3NEeKTPOMArHUTHOU
VMHIYKIMH

Monayas 4
Hean: npuoOpeTeHHME  HABBIKOB  pacuera
XapaKTePUCTHK COOCTBEHHBIX M 3aTyXaloIIUX

DNEeKTPOMarHUTHbHIE KOJIeOaHUsI

ANIEKTPOMArHUTHBIX KOJeOaHUM, oOIpeaencHus
MOJIOKCHUSI MAaKCUMyMOB W MHHHUMYMOB B
nHTEpPEepEeHITNOHHON KapTHUHeE, pacuera

WnTepdepenmus ceera

IU(QPAaKIMOHHOW  KapTUHBI ~ METOJOM  30H
@peHenst, ONpEeNeIcHUE IOJOKEHUA TJIaBHBIX
MaKCUMYMOB B CHEKTpe OT JIu(paKIMOHHON
PELIETKH, pa3penaoneil cnocoOHOCTH PEHIETKH

Hudpakmus cera

Monayasb 5
Heab: mnpuoOpeTeHHEe HABBHIKOB MPUMEHEHHS
3aKOHOB TEIUIOBOTO W3JIYUYCHHS [JIsi pacuera

TeruoBoe n3nydyeHue

XapaKTEePUCTHK MCTOYHHKOB M NMPUEMHUKOB Te-
IUTOBOTO W3JIy4EHUsI, TPUMEHEHHS 3aKOHOB (ho-
To3(ekTa s pereHus NpaKTHUECKUX 3a1a4

dotordp ekt

Moayas 6

Heab: npuoOpeTeHNE HABBIKOB pacyera JJTUH
BOJIH M YaCTOT CHEKTPAIbHBIX JIMHUH aroma
BOJIOpOJIa ¢ TTOMOIIBIO TIocTyaToB bopa u ¢op-

[Toctynatel bopa. Cniektp aToma
BOZIOpOAA

MyJsbl banbMmepa, ITOCTPOECHHE 3IHEPreTUYECKON
JuarpaMMmbl  aTOMa BOAOPOJA, pacdeT UIMHBI
BOJIHBI J1e Bpoiins, npuHsTHE pemeHust o Heoo-
XOJUMOCTH NIPUMEHEHUS KBAHTOBOW MEXAaHHMKHU
IOpU ONMHMCAHUM JBIKEHHMS 4YacTUL, Hpuolpe-

DJIEMEHTEI KBAHTOBOU MEXaHUKH

TCHUC HABBIKOB OIPCACICHUSA BCPOATHOCTHU
HAaxXOXKJCHHUS YaCTHIBl Ha 33aJaHHOM OTPE3KE B
0eCKOHEYHO TJIyOOKOW OJHOMEPHOH MOTEeHIIH-
aJIbHOM SIME aHAJTMTUYECKH M 10 rpaduKy

Vpasuenue llpenunrepa. [loBene-
HUE YaCTHIBI B OCCKOHEYHO TITy-
OOKO OJHOMEPHOW MOTEHIUAIb-
HOI siMe

Monayas 7
Heab: npuMeHEHHS 3aKOHA pPaJHMOAKTUBHOIO

3aKOH paiM0aKTUBHOIO pacnaaa

pacmaga Uil pemieHus 3ajad, 3amucy sIIePHBIX
peakius, pacueTa YHEpruu CBA3U sapa

DHeprusi CBS3U sapa,
sHepreTrudeckuii 3 EKT sIepHbIX
peaKuuit
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3A0YHAS ®OPMA OBYYEHUA
Tabnuua 46. TeMaTuka NpakTUYECKUX 3aHSATUN U UX TPYJIOEMKOCTh

MOMCKY JIMTEPaTypBhl,

Moayau. IIpumepHasi TeMaTHKa Tpya-Tb
e npakTHYEeCKUX 3aHATHI NPAKTHYECKUX 3aHATHH B Jacax
1 2 3

Monayas 1
Henab: npuobpeTeHre HABBIKOB omnpeaencHus xa- | Kunemartuka u JIMHAMUKa 1
PaKTEpUCTUK JIBUKEHUS MaTepUaIbHOW TOYKHU | MaTepHUaIbHON TOUKU,;
10 YPAaBHEHHSIM €€ JBIKCHHsI, TOCTPOCHHS I'pa- | KHHEMaTHKa " JUHAMUKA
(UKOB TpPaeKTOPUM JABMIKEHHS TOYKM IpHUMeE- | BpaIlaTeIbHOTO JBYDKEHUS
HEHMsI 3aKOHOB HbIoTOHA, COXpaHEHUs! UMITYINb- | TBEPAOTO Tea
ca U DHEPIUHU K PEUICHHUIO MPAKTHYECKHUX 3a7ad,
OTIpENICJICHUs] XapaKTEPUCTHUK BPAIIATEIbHOTO
JBYDKEHUS, ONpEAEICHUs MOMEHTOB CHWJI, pabo-
Thl ¥ KUHETHYECKOW SHEPruMl IMpHU BpallaTeNb-
HOM JIBHMKEHHH.
Monyasb 2
Heas: npuoOpereHue HaBBHIKOB ormpeneneHus | Onpenenenue XapaKTEPUCTUK 1
[apaMeTPOB COCTOSIHMSI MJCABHOIO Ta3a € IO- | COCTOSHUSL ~ MJEAlbHOTO  Trasa,
MolIbI0 ypaBHeHHs MenzaeneeBa-Knamnelipona u | mepBoe Hayajio TEPMOJANHAMUKHI
ra30BbIX 3aKOHOB, IOCTPOEHUS TIpadUKOB s
Pa3IMYHBIX IPOLIECCOB, pacdyeTra CKOpOCTEN H
SHEPrUi MOJIEKYJl MJI€AJIbHOTO Ta3a, IpHUMe-
HEHHsI IEPBOTO U BTOPOTO Hadal TEPMOJIUHAMMU-
KU IS pa3JIMYHBIX POLIECCOB
Monyas 3
Heasb: npuoOpereHHe  HABBIKOB  pacuera | DJIEeKTPOCTaTHKA; MarHUTHOE 2
HaNpsOKEHHOCTH U MOTEHIMaja 3JIEKTPOCTa- | MOJIe; SIBJICHUE 3JIEKTPOMAarHUTHOU
TUYECKOTO IIOJIs, pacueTa HaNpPsSHKEHHOCTU | HHAYKIHH
MarHuTHOIO IOJs W  BEKTOpa MAarHUTHOMN
WHAYKIIUH JJI1 MAaTHATHBIX TIOJIeH, CO31aBaeMBbIX
IPOBOJIHUKAMH  pa3iauyHOi (opMBI, pacyera
CHJI, JCUCTBYIOUIMX HAa 3apsDKEHHBIC YaCTHIIBI,
XApaKTEPUCTUK JIBM)KEHUS 3TUX YaCTHUI[ U MX
TpaekTopuli, onpeneneHus OJC uHAyKIMH,
BO3HUKAIOIICH B KOHTYpE.

6. CamocTosiTesibHAsi pad0oTa 00y4aKOIIMXCH M TEKYIIMH KOHTPOJIb UX

yCIeBaeMOCTH.
6.1. Llesiu caMmocTOATENBLHOM PA0OTHI

CIIOCOOHOCTEN
0000111eHH1O,

dopmupoBaHue

K CaMOCTOSTEJIbHOMY TMO3HAaHUIO U OOYYEHHUIO,
OQOpPMJICHUI0O U MPEICTABICHUIO MOJIYYEHHBIX

pPEe3yJbTAaTOB, UX KPUTHYECKOMY AaHAJIU3y, MOMCKY HOBBIX M HEOPAWHAPHBIX PEIICHHM,
apryMEHTUPOBAaHHOMY OTCTAaWBAaHUIO CBOUX MPEIJIOKEHUM, YMEHHMH IOArOTOBKHU
BBICTYIUJICHUW U BEACHUS IUCKYCCUU.

6.2. Opranuszanus U coaep:KaHue CAMOCTOATEIbHO PadoThI
CamocrosiTenbHas paboTa 3aKIIOYAETCs B HU3YYEHUU OTIEIBHBIX TEM Kypca IO
3aJIaHUI0 TIPENOIaBaTelisd MO0 PEKOMEHAYeMOW UM y4eOHOU JUTepaTrype, B MOJTOTOBKE K
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nabopatopHbIM paboTaM M TPAKTHUYECKUM 3aHATUSM, K TEKYIIEMY KOHTPOJIIO
yCIIEBAEMOCTH, 3a4€Ty, SK3aMEHY.

[Tocne nexuu Mo COOTBETCTBYIOIICH TeMe, CTYJCHTaM BBIJAIOTCS WHIUBUIYATbHBIC
3aJla4M 711 CAMOCTOSTENILHOTO PEIIeHUs. 3aTeM dTH 3a7aui pa30uparoTCs U 3aIIUIIAIOTCS
Ha NPaKTUYECKUX 3aHATHAX. KOJIMUeCTBO TakuX 3a7a4u cOCTaBisieT 7-9 3a cemectp. 3agauun
oQOpMIIAIOTCSI B OTACNBHBIX TETPaAsX, TpaduKh CTPOATCS HA «MHUJUIUMETPOBKEM.
MakcuMalibHasi OlLIEHKa 3a BBINIOJIHEHHYIO 3ajladyy — 3-6 0a/uioB B 3aBUCHMOCTH OT €€
TPYAOEMKOCTH, MUHUMAJIbHBINA OaJlj COOTBETCTBEHHO 2-3.

B pamkax muciurumaael BeinogHsercs 20 ymabGopartopHbsix pador (6 B mepBoM
cemecTpe, / BO BTOPOM U 7 B TPETbEM), KOTOPbIE 3AIIMIIAIOTCS MOCPEACTBOM YCTHOTO
ornpoca. MakcumanbHas OIIEHKa 32 KaXAyl0 BBINOJHEHHYIO J1a00paTopHyto paboty — 6-8
0aJUIOB B 3aBUCUMOCTH OT €€ TPYJ0EMKOCTH, MUHUMaJbHas — 3-4 OaJiia.

BrinonHenune Bcex i1abopaTOpHBIX pabOT 00s3aTenbHO. B ciiydae HEBBIMOTHEHUS
71a60paTopHOil pabOTHI TIO YBAXHUTEILHON MPUYMHE CTYACHT JOJKCH BBIOJHUTH €€ TOJ
PYKOBOJCTBOM JIaOOpaHTa M 3aIIUTUTh €€ B Yachl, OTBEJCHHBIE HA KOHCYJIbTUPOBAaHUE C
IpernoaaBaTeieM.

Texymuii KOHTPOJIb YCIEBAEMOCTH OCYIIECTBISETCS C HCIIOJIB30BAHUEM MOYJIBHO-
PEUTUHIOBOM CUCTEMBI OOYUECHUS U OIIEHKH TEKYIIEH yCIIeBaeMOCTH 00YyYarOIMnXCsl.

7. YueOHO-MeTOAMYECKOE U HH(POPMAITMOHHOE O0ecTiedeHUue TUCHMIIIHHBI.
7.1. OcHOBHAasl JINTEPATYypa MO AMCHUIINHE

1. Cagenwe, U.B. Kypc ob6mieit ¢usuku : yuyed. mocoOue sl By30B IO TEXH.
(550000) u Texuosor. (650000) HampaBieHHSM : B COCTaBe Y4€OHO-METOJUYECKOTO
komruiekca : B 3 1. T. 1 : Mexanuka. Monekymsipaas ¢usuka / 11.B. Casennes. - 12-e u3g.
; crep. - Cankr-IlerepOypr [u ap.] : Jlane, 2016. - (YueGHuku ansa By30B. CrienuanbHast
autepatypa). - ObC Jlans. - Teker : anextponusid. - ISBN 978-5-8114-0630-2. - URL:
https://e.lanbook.com/book/71760#book _name. - (ID=108789-0)

2. CagenbeB, U.B. Kypc ob6mieit ¢pusuku : y4ed. mocoOue njisi By30B MO TEXH.
(550000) u Texnomnor. (650000) HampaBienussM : B 3 T. : B COCTaBe y4deOHO-
METOJUYECKOro KoMiuiekca. T. 2 : DnekTpudyecTBO U MarHetusMm. Bomnel. OnTtuka / 1.B.
CaBenbeB. - 13-¢ u3n. ; crep. - Cankr-IletepOypr [u ap.] : Jlans, 2017. - (YueOHMKYN a5
By30B. CriennanbHas nuteparypa). - ObC Jlanb. - Tekct : anekrponnsiit. - ISBN 978-5-
8114-0631-9. - URL.: https://e.lanbook.com/book/91065#book _name. - (ID=108790-0)

3. CagenweB, U.B. Kypc ob6mieit ¢usuku : yued. mocoOue s By30B MO TEXH.
(550000) u Texuojor. (650000) HampaBieHwsM : B 3 T. : B cOCTaBe Yyd4eOHO-
Meroanueckoro komruiekca. T. 3 : KBantoBas ontuka. ATtomHas ¢(usuka. Pusuka
TBepaoro Tena. Pusnka aTOMHOTO sijipa u aneMeHTapHbix yactuil / M1.B. CaBenbes. - 11-e
u3n. ; crep. - Cankr-Ilerepoypr [u ap.] : Jlawp, 2017. - (YueOHMKH 17 BY3O0B.
Cneunanbnas nuteparypa). - ObC Jlanwpb. - Tekcrt : anektponnsiii. - ISBN 978-5-8114-
0632-6. - URL.: https://e.lanbook.com/book/92652#book _name. - (ID=108791-0)

4, Tpodumona, T.M. Kypc dusuku : yuebd. mocodue nmns By3oB / T.W.
Tpodumona. - 16-e uzn. ; crep. - M. : Axangemus, 2008. - 558 c. : un. - (Bsicuiee
npodeccronanpHoe oOpa3oBaHue). - TekcT : HemocpeacTBeHHbIA. - ISBN 978-5-7695-
4956-4 : 369 p. 60 k. - (ID=73550-184)
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7.2. lonoJiHUTe/IbHAS JIUTEPATYPA MO AMCHMILINHE

1. I'pabosckuit, P. Y. Kypc ¢usuku : yuebnoe nocodue / P. Y. I'paboBckuii. —
12-e uzn., crep. — Cankrt-IletepOypr : Jlanb, 2021. — 608 c. — ISBN 978-5-8114-0466-

/.— Texcr : anextpoHHbIl // Jlanb : 3neKkTpoHHO-OMOMMOTEeuHas cuctema. — URL:
https://e.lanbook.com/book/168382 (142433-0).

2. Upnues, A. 1. ®usuka : yuedHoe nocooue / A. JI. UBnueB. — 2-e uzn., ucmp.
— Casnkr-IlerepOypr : Jlawp, 2021. — 672 c¢. — ISBN 978-5-8114-0760-6. — Tekcr :
ANCKTpOHHBIN //  JlaHb  :  2JeKTpoHHO-OMOMMoTeyHas  cucrema. —  URL:

https://e.lanbook.com/book/167746 (142860-0)
3. Jlusenues, H. M. Kypc ¢usuku : yueObnuk / H. M. JluBenues. — 7-e u3n.,
crep. — Cankr-IlerepOypr : Jlanp, 2021. — 672 c¢. — ISBN 978-5-8114-1240-2. —

Texct: »snextponHsii / Jlanp : d3neKkTpoHHO-OMONMOTEeuHass cucrema. — URL:
https://e.lanbook.com/book/168372 (142432-0).
4, UYeptos, A.I'. 3agaunuk no ¢usuke : yueOHoe mocoodue misi BTy30B / A.l.

UYeptoB, A.A. BopoObeB. - 8-¢ uza. ; mepepad. u pon. - Mocksa : @uzmatiaut, 2007. - 640
c. : mi. - Tekcr : HenocpeacTBeHHbIA. - ISBN 5-94052-098-7 : 331 p. 10 k. - (ID=61477-
177)

S. Knunrep, A.B. 3agaunuk no ¢u3Mke ¢ 3JIEMEHTaMH TEOPUH M MpUMEpaMu
penieHus : yueOHoe 1mocooue i By30B 110 HanpapieHuto "TexHuka u texnosoruu" / A.B.
Knunrep. - 2-e uzn. ; ucnp. u gom. - Mocksa : @nunra : Hayka, 2008. - 240 c. - bubauorp.
: . 240. - Tekcr : HenocpeactBeHHbid. - ISBN 978-5-9765-0214-7 (®aunTta) : 120 p. -
(ID=67683-91)

6. @upranr, E.B. PykoBoACTBO Kk pemieHuro 3agad mo Kypcey oOumeit Gpusuku :
yueOHOE MOocoOHe ISl BY30B IO TEXHHYECKHMM M TEXHOJOTHYECKHM HAIPaBICHUSM U
cneruanbHocTsIM / E.B. @upranr. - 4-e uzn. - Cankr-IlerepOypr [u np.] : Jlaws, 2021. -
(Yuebnuku niis By3oB. CrnenuanbsHast quteparypa). - ObC Jlanb. - TekcT : 37eKTpOHHBIH. -
ISBN 978-5-8114-0765-1. - URL.: https://e.lanbook.com/book/167786. - (ID=142436-0)

7. Kanamnukos, H.II. ®uszuka. NHTepHeT-TecTUpOBaHME O0a30BBIX 3HAHHUM :
yaebHoe mocobue aiist By30B k DenepanbHOro HHTEpHET-TecTUpoBanuto 1o ¢usuke / H.IL.
Kanamnukos, H.M. KoxeBuukos. - Cankt-IlerepOypr [u np.] : Jlans, 2009. - (YueOHuKH
i By30B. CrienmanpsHas autepatypa). - ObC Jlans. - Teker : anexktponnsiil. - ISBN 978-
5-8114-0925-9. - URL: http://e.lanbook.com/books/element.php?pll_id=172. -
(ID=108785-0)

7.3. MeToauuecKue MaTepuabl

1. JlaGopatopHubiii pakTukym 1o ¢uszuke. U. 1 : MexaHuka U MoOJeKyJspHas
¢uzuka / TBepckoii roc. TexH. yH-T ; cocT.: A.B. TBapaosckwii [u ap.]. - Tseps : TBI'TY,
2019. - 95 c. - Tekcr : menocpenctBennbid. - ISBN 978-5-7995-1009-1 : 180 p. -
(ID=134115-72)

2. JIaGopartopHbIil mpakTukyMm 1no ¢usuke. Y. 1 : MexaHuka u MOJEKyJIsgpHas
¢usuka / TBepckoil roc. TexH. yH-T ; cocT.. A.B. TBapnosckuii, [1.1. [leprynos, A.B.
3yokoBa, C.P. Ucnupsn, WU.B. Kpusenko, B.W. Jlamnues. - Teepp : TBI'TY, 2019. -
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CepBep. - Tekcr : onektponnwri. - ISBN 978-5-7995-1009-1 : 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/133605. - (ID=133605-1)

3. JlaGopatopHblii TIpakTUKyM 1o ¢u3uke . ydeOHoe mocodue. Y. 2
DONEeKTpUYECTBO, MarHeTU3M M BOJIHOBas ontvka / TBepckoil TrocyAaapCTBEHHBIN
TeXHUYECKUH yHUBEpCUTET ; cocT.: A.B. TBapaosckuii, I[1.U. Jleprynos, A.B. 3y0koBa u [
ap. |. - Teepb : TBI'TY, 2020. - 95 c. - Tekct : HenocpeacTBeHHbIN. - ISBN 978-5-7995-
1009-1 : 180 p. - (ID=136356-72)

4. JlaGopatopHblii TpakTUKyM 1O Qu3uke : ydeOHoe mocobue. Y.2
DONEeKTPUYECTBO, MAarHeTHU3M H BOJIHOBas onThka / TBepckoil TocyaapCTBEHHBIN
TEXHUYECKUW yHHUBepcuteT ; cocT.. A.B. TBapmosckuii, [1.U1. [eprynos, A.B. 3y0OkoBa,
C.P. Ucnupsa, N.B. Kpusenko. - TBeps : TBI'TY, 2020. - 95 c. - CepBep. - TekcT :

AIEKTPOHHBIM. - ISBN 978-5-7995-1009-1 : 180 p. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/136032. - (ID=136032-0)
5. JlaGopatopHbIil pakTUKYM 10 pusnke : yueOHoe nocodue. Y. 3 : KBanToBas

ONTHKA, aToMHasi U sjaepHas ¢usznka / TBepckoll TOCyIapCTBEHHBIH TEXHUYECKUU
yHuBepcuteT ; cocraBurenu: A.B. TBapnosckuii, I1.1. Jleprynos, A.B. 3yOkoBa, C.P.
Ucnmpsn, U.B. Kpusenko. - Teepb : TBI'TY, 2021. - 96 c. - TekcT : HENOCPEACTBEHHBIM. -
ISBN 978-5-7995-1009-1 : 201 p. - (ID=142508-72)

6. JlaGopatopHbIil pakTUKYM 10 pusnke : yueObHoe nocodue. Y. 3 : KBanToBas
ONTHKA, aToMHas U sjaepHas ¢usznka / TBepckoll TOCyIapCTBEHHbIH TEXHUYECKUU
yHuBepcuteT ; cocraBurenu: A.B. TBapnosckuii, I1.1. Jleprynos, A.B. 3ybOkoBa, C.P.
Ucnupsn, WU.B. Kpuenko. - Teepp : TBI'TY, 2021. - 96 c. - CepBep. - Tekcr :

3IEKTPOHHBIN. - ISBN 978-5-7995-1009-1 : 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/140509. - (ID=140509-1)
7. Ucnupsin, C.P. DnekTpousmMepuTeNbHbIE MPUOOPHI : METOJ. yKa3. K Jao.

paboram / C.P. Ucnupsn, N.B. Kpusenko; Tsepckoii roc. TexH. yu-T, Kad. TM. - TBeps :
TeI'TY, 2008. - CD. - CepBep. - Tekcr : osmektponnsii. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/71744. - (ID=71744-2)

8. Ucnupsa, C.P. JlabopaTopHbIii TPakKTUKyM MO ONTHKE : METOJ. yKa3. K jal.
paboTamM ISl CTYJEHTOB MEPBOTO U BTOPOTO Kypca AHeBHOTO oTA-HUS dak. [TUD u AC /
C.P. Ucnupsn, B.U. Jlamnues; TBepckoii roc. TexH. yH-T, Kad. TD. - Tseps : TBI'TY,
2005. - 32 c. - bubmmorp. : ¢. 32. - Tekct : HenocpeacTBeHHEIH. - 14 p. 60 k. - (ID=57112-
83)

Q. Ucnupsin, C.P. JlabopaTopHblii MPAKTUKYM IO ONTHKE : METOJ. YKa3. K Jao.
paboTam 1Jig CTYJIEHTOB MEPBOr0 M BTOPOro Kypca AHEBHOTO oTAeneHus ¢ak. [TND u AC
/ C.P. Ucnupsin, B.W. Jlamue; Teepckoit roc. TexH. yH-T, Kad. T®. - Teeps : TRI'TY,

2005. - CepBep. - CD. - Tekcr : oanekrponnbii. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/56882. - (ID=56882-2)
10. 3agaun Mo (QU3MKE : METOJ. yKa3. K IMPaKT. 3aHIATHSM : B COCTaBe y4eOHO-

MeToaudeckoro komrekca. Y. 1 : Mexanuka, MosieKyisipHas (pusuka u TepMOAMHAMHKA /
TBepckoit roc. TexH. yH-T, Kad. o6meit pusuku ; coct.: B.M. Komkun [u ap.]. - TBeps :
TBI'TY, 2012. - 40 c. - (YMK-II). - CepBep. - TekcT : HEmoCpeACTBEHHbIN. - TEKCT :
anexkTpouHbiid. - 19 p. - URL: http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/93102. -
(1D=93102-94)
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11. 3amaun 1o (U3HMKE : METOA. YKa3aHUs K KOHTPOJBHBIM paboTaM s
CTYJIEHTOB 3a04Horo otneneHus. Y. 1 : Mexanuka u monekyisipHas ¢usuka / coct.: B.M.
Komixun, C.P. Ucniupsia ; TBepckoi#t roc. TexH. YH-T. - TBepb : TBI'TY, 2011. - 36 c. - CD.
- CepBep. - TekcT : HermocpeACTBEHHBIN. - TEKCT : 3JIeKTPOHHBIMH. - [0. 11.]. - (ID=84984-3)

12. 3agaun 1o ¢u3MKe : COOPHUK 3aJaHUM JJIs MpakT. 3aHsaTui. Y. 2
DJIeKTPUYECTBO, MarHeTHU3M, BOJIHOBas onTuka / TBepckoit roc. TexH. yH-T, Kad. oOmei
¢uzuku ; coct.: C.P. Ucniupsin, U.B. Kpusenko, A.B. 3yokosa. - Tseps : TBI'TY, 2015. -
36 c. : mi. - Tekcr : HemocpeAcTBeHHBIH. - 49 p. 50 k. - (ID=110718-94)

13. 3amaun 1o (Qusuke : COOPHUK 3amaHUN I TIPAKT. 3aHSATUH : B COCTaBe
yuyeOHO-MeToIn4eckoro komrmiekca. Y. 2 : DnekTpuuecTBo, MarHeTU3M, BOJIHOBAs ONTHKA
/ TBepckoii roc. TexH. yH-T, Kad. obmeit pusuku ; coct.: C.P. Ucnupsin, U.B. Kpuenko,
A.B. 3y6koBa. - Teepb : TBI'TY, 2015. - (YMK-M). - Cepsep. - TekcT : 37€KTPOHHBIH. -
0-00. - URL.: http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110263. - (ID=110263-1)

14, 3anauu no gusuke : COOPHUK 3a4ay JJIs MPAKT. 3aHATHH : B COCTaBe y4yeOHO-
Metoauyeckoro komiuiekca. Y. 3 : Ontuka. AtomHas ¢usuka. KBaHTOBas MexaHMKA.
SAnepuas ¢usuka / cocrt.: U.B. Kpusenko, C.P. Ucnupsin, B.M. Kowkun ; TBepckoi roc.
TexH. yH-T, Kad. T®. - Teps : TBI'TY, 2008. - 1 rub. maruur. auck (auckera). - (YMK-

M). - Juckera. - CepBep. - Tekct : osnekTpoHHwii. - [0. 1m.]. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/67435. - (ID=67435-1)
15. COOpHUK BOMPOCOB W 3aJlaHUM [JIsi MOATOTOBKM K 3allUTe JIaOOPaTOPHBIX

pabor mo d¢wusuke: Mexanuka. Konebanuss u BosHbl. MonekynsapHas ¢usznka u
TEPMOJIMHAMHKA. DJIEKTPUUECTBO M MarHeTu3M / TBepckoit roc. texH. yH-T, Kad. TO ;
coct.: A.B. Knmunrep, IL.H. deprynos. - Teps : TBI'TY, 2009. - 32 c. : un. - Tekcr :
HeTocpeACTBeHHBIH. - 9 p. 02 k. - (ID=75506-90)

16. COOpHHMK BOMPOCOB U 3aJlaHUW /I TOJATOTOBKH K 3alIUTe JabOpaTOpPHBIX
pabor mo ¢usuke: Mexanuka. Konebanuss u BosHbl. MonekynsapHas ¢usznka u
TEPMOAMHAMHKA. DIEKTPHUUECTBO W MarHeTu3M / TBepckoil roc. TexH. yH-T, Kad. TD ;
coct.: A.B. Knunrep, I[L.U. Jeprynos. - Teps : TBI'TY, 2009. - Cepsep. - Tekcr :
anektponnbid. - 0-00. - URL: http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/75376. -
(ID=75376-1)

7.4. IlporpamMHoe oOecriedeHue Mo IMCIUIINHE

Omneparmonnas cuctema Microsoft Windows: nunensuu Ne ICM-176609 u Ne ICM-
176613 (Azure Dev Tools for Teaching).

Microsoft Office 2007 Russian Academic: OPEN No Level: muuensus Ne
41902814.

WPS Office: MPL 1.1/GPL 2.0/LGPL 2.1.

LMS Moodle: GPL 3.0.

Buptyanbnas naboparopus duszuku 2.0: ceuaeTenbcTBo Ne2003611438.

7.5. Cnenuajau3upoBaHHble 0a3bl JAHHBIX, CIIPABOYHbIE CHCTEMBbI, JJIEKTPOHHO-
On0MOTEeYHbIe CHCTEeMbI, MPpo(eccnoHaIbHbIe NOPTAJIbI B UHTEepHeT

OBC u nmuuen3nonnsie pecypesl TBI'TY pa3menieHsr:
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Pecypcsr: https://lib.tstu.tver.ru/header/obr-res

OK TeI'TY: https://elib.tstu.tver.ru/MegaPro/Web

OBC "Jlansp": https://e.lanbook.com/

OBC "YHuBepcuterckas oudimoreka onaaia": https://www.biblioclub.ru/

3BC «IPRBooks»: https://www.iprbookshop.ru/

DneKTpOHHAs oOpa3oBartebHas atdopma "FOpaint" (BOBC

«IOpaiit»): https://urait.ru/

Hayunas snekrponnas 6ubnuorexka eLIBRARY: https://elibrary.ru/

8. Undopmannonnas cucrema "TEXHOPMATHUB". Koudurypanus "MAKCUMYM" :
ceTeBas Bepcus (TroloBOe OOHOBIICHWE) : [HOPMATUBHO-TEXHHYECKHE, HOPMATHBHO-
npaBoBbie U pykoBojsmue JokymeHTsl (I'OCTs1, P/, CHullsr u np.]. Quck 1, 2, 3, 4. -
M. :Texnopmartus, 2014. - ([Joxymentamus mist npodeccuonanon). - CD. - Tekcr :
aIeKTpoHHBIH. - 119600 p. — (105501-1)

9. baza JTAHHBIX y4eOHO-METOIMUECKUX

KomiutekcoB: https://lib.tstu.tver.ru/header/umk.html

ok owdE

~

YMK paszmeren: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/123202

8. MaTepua/IbHO-TEXHUYECKO€E o0ecnevyeHue TN CIUNINHBI

[Tpu um3yuenun auctUIUIMHBL «DU3MKa» HCIONB3YIOTCSI COBPEMEHHBIE CpEICTBa
oOyueHusi. Bo3aMokHa JeMOHCTpalus JIEKIIMOHHOTO MaTepHuaja C TMOMOIIbIO OBEpXe.-
MPOEKTOpa (KOAOCKOIA) U MYJIbTUIIPOEKTOPA.

JlaGopatopHblie pabOThl MPOBOASATCS B 3 abopaTopusix Kadenpsl oOmeit Gu3uku:

- 71a00paTOpPUN MEXAaHUKH U MOJIEKYJISIPHON (PU3UKH,

- 1abopaTopUH INEKTPUUECTBA U MArHETU3MA,

- 1abopaTOpUn ONTUKU, ATOMHOU U AJIEPHOU PUKKHU.

JlaGopatopun kadeapsl OCHAIIEHbI BCEM HEOOXOJUMBIM OOOpYyJIOBaHHEM U
npubopamu. lMmerTcs B JIOKHOM KOJMYECTBE JIaDOPATOPHbIE YCTAHOBKU IS
BBITIOJIHEHUS Pab0T, IEPEUUCIECHHBIX B Ta0. 3.

Ha kadenpe oOmeit pu3nku HMMeEETCs KOMIBIOTEPHBIM KiIacC C HEO0OXOIUMBIM
MPOrpaMMHBIM 00ECIeYeHHeM, BKJIIOYas BUPTYAIbHBIN 1a00paTOPHBIA MPAKTUKYM I10
buzuke.

9. OneHOYHBIE CPEACTBA IJIA POBeIeHUS MPOMEKYTOYHOM ATTeCTAlNH

9.1. OueHo4YHBbIE CPeCTBA AJIsl NPOBEICHUA POMEKYTOUHOM aTTecTanuu B gopme

JK3aMeHa
1. Dx3ameHaMOHHBIA OUJIET COOTBETCTBYET (hopme, yTBepxAeHHOU [lonoxxeHnem
0  pabouux  mporpaMmax  JUCHUIUIMH,  COOTBETCTBYIOIIMX  (eaepaibHbIM

rocyJapCTBEHHbIM 00pa30BaTENIbHBIM CTaHAAPTaM BBICIIETO OOpa30BaHUSI C YYETOM
NpO(ECCHOHANIBHBIX ~ CTaHAApTOB. TumoBoM oOpa3el SK3aMEHALMOHHOTO Ouiera
npuBeneH B Ilpunoxxennn. OOyvarouiemycst Aa€Tcsi mpaBo BbIOOpa 3aJaHUi W3 4YHCIA,
coJiepKaluxcs B OuseTe, MpUHUMAasi BO BHUMAHUE OLIEHKY, Ha KOTOPYIO OH ITPETEHYET.
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Yuco sx3ameHarmoHHbIX OmneToB — 20. Yncmo BonmpocoB (3a1anuii) B 9K3aMEHAIIMOHHOM
oumiere — 3 (1 Bompoc 15l KaTEropuu «3HaTh» U 2 BOMPOCA ISl KATETOPUHU «YMETBHY).
[IponomxuTenbHOCTh K3aMeHa — 60 MUHYT.
2. lllkana oneHWBaHUS MPOMEXKYTOUHOM aTTecTal B (opme 3K3aMeHa —
COTIMYHOY, «XOPOILIO», «yIOBIECTBOPUTEIHLHO», «HEYIOBIECTBOPUTEIILHOY.
3. Kputepuu O11eHKH 3a YK3aMEH:
JUISL KATETOPUU «3HATHY:
BBIIIIE 0a30BOTO — 2;
0a3oBbIil — 1;
HIke 6a3zoBoro — O;
KPUTEPUH OLICHKU U €€ 3HAUEHUE ISl KATETOPUU «KYMETh:
otcyrcTBUe ymenus — 0 6amr;
HaJIM4Me ymeHus — 2 Oania.
«OTJIMYHOY» - MPU CyMMeE OalIoB 5 Wi 6;
«XOPOIIOY» - MPU CyMME OAILITOB 4;
«YJOBJIETBOPUTEIBLHO» - IPU CyMMeE OQJLIOB 3;
«HEYJIOBJIETBOPUTEIIBHOY - MpU cyMMme O6aiuioB 0, 1 unu 2.
4. Bun pk3amMeHa — MACbMEHHBIN DK3aMEH.
5. baza 3ayanuid, npenbsaBisemMas 00y4aronIMMCs Ha YK3aMeHeE.
1 cemecmp
TpaekTopusi, MyTh U MEPEMEILICHHUE TeEA.
2. Cxopocts Tenma. OmpeneneHue MOAYJS W HAMpaBiICHUS MTHOBEHHOW CKOPOCTH.
CpenHsisi CKOpOCTb.
3. Yckopenue Tema. OnpeneneHue MOIYJS W HANpPABJICHUs] MTHOBEHHOW YCKOPEHHUS.
HopmanbsHo€ 1 TaHTeHIHAIIBHOE YCKOPEHHUE.
4. 3akounsl HeroTOHAa.
5. Wmnynec cuisl, BTopoi 3akoH HetoToHa B muddepentinanbHoi popme.
6. Mmnynbc Tena, 3aKOH COXpaHEHUsI UMITYJIbCa.
7
8
9

=

Mexanuueckasi paboTa U MOIIHOCTb.
KoHcepBaTuBHBIE 1 HEKOHCEPBATHUBHbBIE CHJIBI.
CBs13b MEXy NOTEHIIMATIBHON YHEPTUEN U CUIIOM.

10. Mexanudeckast SHeprusi. Buubl MeXxaHMYeCKOW »SHEpruu. 3aKOH COXPAHEHUS
MEXaHHYECKON IHEPTHH.

11. BpamatenbHOe JBHJKEHHE TBEPAOIO Teja. YIVIOBAas CKOPOCTb M YIJIOBOE
YCKOpEHHE.

12. MomenT cuinbl. OCHOBHOM 3aKOH AMHAMUKH BPalIaTeIbHOTO JIBUYKEHUSI.

13. MomenT uHepuuu TBeporo tena. Teopema Illreitnepa.

14. MomeHT uMItysbca TBEPAOIo Tesla. 3aKOH COXPAHEHUSI MOMEHTA UMITYJIbCa.

15. Kunetnueckass 3Heprus BpalaTeIbHOTO ABM)KEHUS. 3aKOH COXPAHEHUS SHEPTUHU
MIpU BpallaTeIbHOM JABUKEHUU.

16. TToctynatel cnemmansHoil Teopun otHocutenbHOoCcTH (CTO). IlpeobpazoBanus
Jlopenua.

17. Mexanunueckue kosieOanusi. Bubl konebanuit. XapakTepUCTUKH KOJICOAHUH.

18. CoOcTBeHHbIE TapMOHHMYEcKHe KojeOanus. [lpyXuHHBIN, MaTeMaTH4YEeCKHH U
buznyecKknit MasSTHUKH.
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19. YpaBuenue rapMoHudeckux KkosnebaHuil. CKOpOCTb U YCKOpPEHHE TIpU
K0J1€0aTeIbHOM JABUKEHUU.

20. DHeprus kojaebaHui. 3aKOH COXpaHEHUs SHEPTUH MIPHU KOoJeOaTeIbHOM JBHKCHUH.

21. 3aryxatoiire coOCTBEHHBIE KOJICOaHUSI.

22. BeinyxieHHbIC KoJIeOaHus. Pe3oHaHc.

23. Mexanudeckue BOJIHbI. Buibl BOJH. XapaKTEPUCTUKHU BOJIHBI.

24. YpaBHeHue BOHBL. ['paduueckoe mpeacTaBieHe BOJIHBI.

25. Ctosiune BOJIHBI.

26. OCHOBHBIE TMOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON Teopuu. XapaKTepUCTUKU
MOJIEKYL.

27. XapakTepuCTUKH COCTOSHMSI HWJealbHOr0 ra3za. YpaBHeHHMe MeHeneena-
Knanerpona. M3onpoueccer.

28. OCHOBHOE ypaBHEHHE MOJIECKYJSIPHO-KUHETUUYECKON TeopuH. 3akoH JlanbToHa.

29. Ckopoctu MoJekyil. Pactipenenenne MOJIeKyI UeaIbHOTO Ta3a MO CKOPOCTSIM.

30. bapometpuueckast ¢opmyna. Pacmpenenenne MoneKyn WHIEalbHOrO rasa IIo
SHEPTUSIM.

31. D dexTuBHBIN TUAMETP U IITMHA CBOOOTHOTO MpoOera MOJIeKyJI.

32. SIBnenus mepeHoca B ra3ax.

33. Kunernyeckas sueprus Mosiekyi. CTerneHrn cBOOOAbI MOJIEKYIIBI.

34. BHyTpeHHsIs SHEPTHs U TEIJI0OEMKOCTh HIeaIbHOTO ra3a.

35. [lepBoe HavasI0 TEPMOJMHAMUKH.

36. AnmabaTudeckuii mporecc.

37. Bropoe Hauano TepMOIMHAMUKHU.

38. [IpuHiumn AeHCTBUA TEIJIOBOTO JIBUTATENs M XOJIOUILHOM MAIIIMHBI.

39. DHTpomuUs CUCTEMBI U €€ cBOICTBA. CTaTUCTUYECKUI CMBICI SHTPOIIUH.

40. Peanbhble Ta3bl. YpaBHenue Ban-nep-Baannbca.
2 cemecmp

1. Tlousarue 00 snexkTpuyeckom 3apse. 3akoH Kymona.

Onektpuyeckoe rmone. HanpspkeHHOCTh  3nekTpuyeckoro  mojis.  [lpuHuwmn

CyHEPIIO3ULIAN TOJIEH.

PaGota cun snextpuyeckoro mosis. [loTeHnman u pa3HOCTh MOTEHIIMATIOB.

CBs13b MEKy MMOTEHLIMAJIOM U HAMPSKEHHOCTBIO AIEKTPUYECKOTO MOJIS.

[ToTok BEKTOpa HANPSIKEHHOCTH AJIEKTpUUECKOro nmojst. Teopema ["aycca.

Teopema I'aycca U ee mpuMeHeHUE ISl pacyeTa MoJisi OECKOHEYHOW OJHOPOAHO

3apsHKEHHOM TJIOCKOCTH, ABYX MapaJIEIbHBIX INIOCKOCTEM.

7. Teopema 'aycca u ee mpuMEHEHUE IJIs pacyeTa Mojis OECKOHEYHOM OJHOPOIHO
3apsHKEHHOM HUTH.

8. Teopema l'aycca U ee mpuMeHEHUE AJIs pacyeTa MoJisl MOBEPXHOCTHO U OOBEMHO
3apsHKEHHOM cephl.

9. DrexTpuueckoe moie B BeuecTse. Juanexrpuku. [lonsgpuzanust AM3IEKTPUKOB.

10. DnexkTpuueckoe moJie B MPOBOJAHUKAX. DIEKTPOEMKOCTb.

11. DHeprus 3NEKTPUUYECKOTO MOJIA.

12. MarautHoe noje. BekTop MarHuTHOW WMHAYKIHMHU W HANPSXKEHHOCTh MAarHUTHOTO
noJist. [TpyHUUMI cynepno3uiiuu MarHUTHBIX MOJICH.

13. BzanmoelicTBre MPOBOTHUKOB C TOKOM. 3aKOH AmIiepa.
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14. 3akon buo — CaBapa — Jlamiaca. Pacuer Hanps>KeHHOCTH MOJISI TPSIMOJIMHEWMHOTO
POBOJIHUKA C TOKOM.

15. 3akon buo - CaBapa — Jlamnaca. PacyeT Hampss>KEHHOCTH TOJsL KpPYTOBOIO
IPOBOJIHUKA C TOKOM.

16. JIBmxeHue 3apsKeHHBIX YacTUIl B MarHUTHOM noJie. Cuna JlopeHna.

17. IlpuHuun 1eMCcTBUS YCKOPUTEIICH 3apsKEHHBIX YaCTHII.

18. Hupkynsanus BeKTOpa HAMpPsHDKEHHOCTH MAarHUTHOTO TOJs. PacueT HampsiKeHHOCTH
MarHUTHOTO TMOJs OECKOHEYHO AIuHHOro coseHonaa. Teopema [aycca ans
MarHUTHOTO MOJIS.

19. Pabota B MarHuTHOM moJie. MarHUTHBIN TTOTOK.

20. MaruuTtHOe moJjie B BemiecTBe. /lua-, mapa- u peppoMarHeTHKHU.

21. SIBnenue 3aeKTpOMarHuTHON UHIYyKIMU. 3akoH Dapajes.

22. SIBnenne caMoMHAYKIUU. THAYKTHBHOCTB.

23. Tok mpu 3aMBIKAaHUH U Pa3MBIKAHUH LIETTH C MHITYKTUBHOCTHIO.

24. DHeprusi MarHUTHOTO TIOJTSL.

25. CBoOOHBIC AIEKTPOMArHUTHBIC KOJICOAHUS B KOJICOATEIIBHOM KOHTYDE.

26. 3aTyxaromme dIeKTPOMarHUTHEIE KOJICOaHMs.

27. BeIHYyX/ICHHBIE 3JICKTpPOMarHuTHEIE Kojiebanus. Pe3onanc.

28. Ilonatue o0 3/IeKTPOMAarHUTHOM ToJie. Y paBHeHUs: MakcBeia.

29. DNeKTpOMarHuTHbIC BOTHBI. VX CBOMCTBA M XapaKTEPUCTUKH.

30. ITpuponaa ceera. OCHOBHBIE 3aKOHBI TEOMETPUUECKON ONTHKHU.

31. UnTepdepenius ceera. [loHsTHE O KOTEPEHTHOCTH CBETOBBIX BOJIH.

32. Crioco6sl HaOmoaeHus nHTepdepennnu ceera. OnbiT FOHra.

33. Criocobbl HaOmoAeHUsT WHTepPepeHnun cBeTa. [loockl paBHOTO HAKIOHA H
paBHOW TOJIIIMHBI.

34. Ilpumenenue uaTeppepeHIINN CBETA.

35. ludpakuus ceera. [Ipuniun [toiirenca — @penens. 3oub Openens.

36. dudpakuus Openens cBeTa Ha KPYTJIOM OTBEPCTHH U KPYTIIOM JUCKE

37. Indpakuus Opayrrodepa Ha meu.

38. ludpakuronHas pemnieTka u ee IpruMeHEHHE.

39. Iomspuzarust cBeta. 3akoH Maimoca. CrocoObl TOYYCHHUS TOJISIPU30BAHHOTO
ceta. [I[pumeHenue nosspuzanuu.

40.lucniepcust cBeTa.

[lonb3oBaHUE pa3IMYHBIMU TEXHUYECKMMHU YCTpOMCTBaMU He jAomyckaercs. [Ipu
KEJTAHUM  CTYyJIeHTa T[OKUHYTh Mpeleibl  ayJuTOpUM BO  BpeMsi  dK3aMeHa
AK3aMEHAIMOHHBIN OUJIET MOCIE ero BO3BpAIICHUS 3aMEHSIETCSI.

[IpenonaBarens uWMEET MpaBO IMOCIE MPOBEPKU MHUCHbMEHHBIX OTBETOB Ha
AK3aMEHAlMOHHBIE BOIPOCHI 33JaBaTh CTYJAEHTY B YCTHOM (popMe YTOUHSIOIIME BOMPOCHI
B pPaMKax COJEp>KaHMsI 9K3aMEHAIIMOHHOTO OMJIeTa, BBIIAHHOIO CTY/ICHTY.

Wuble HOPMBI, perJaMeHTHPYIOIINE MPOILeIypy MPOBEACHUS SK3aMeHa, MPEACTABICHbI B
[TomoskeHnn O TEKyIIeM KOHTPOJE YCIEBAaeMOCTH M MPOMEXKYTOYHOW aTTeCcTalluu
CTYZCHTOB.

9.2. OueHo4HbIe cpeAcTBA 1JISl IPOBeIeHUS IPOMEKYTOUHOM aTTecTanum B popme
3a4era

23



1. Bun npomexxyTouHo# arTecTanuu B (popme 3auera.

Bun npoMexyTOUHOM aTTecTallii yCTaHABIMBAETCS IIPENOAABATEIEM:

0 pe3yjibTaTaM TEKYLIEro KOHTPOJS 3HaHUM M yMeHHil oOydaromerocs 0e3
JIOTIOJIHUTENBHBIX KOHTPOJIbHBIX UCIIBITAHUM;

[0 pe3yJabTaTaM BBIIOJHEHUS JIONOJHUTEIBHOTO HTOTOBOTO KOHTPOJIBHOTO
WCIBITaHUS IPU HAJIMYUU Y CTYJIEHTOB 3a/10JDKEHHOCTEN 10 TEKYILEMY KOHTPOJIIO.

2. Ilpm mnpomexyTouHOM aTTecTalii O€3 BBIMNOJHEHUS JOMOJHUTEIBHOIO
UTOTOBOT'O KOHTPOJIBHOTO UCHBITAHUS CTYACHTY B 00SI3aTEIBHOM MOPSIIKE OMUCHIBAIOTCS
KPUTEPUU NPOCTABIICHUS 3a4€Ta:

«3a4TEHO» - BBICTABIIAECTCA O0YYarolIeMycsl IPU YCJIOBUH BBINOJIHEHUS UM BCEX
KOHTPOJIBHBIX MEPOIPUSITHIA:

BBIMIOJTHEHHE THUIOBBIX 33/a4 MO KaXJA0My MOJAYJII0 B HEOOXOAMMOM OOBEME;
BBITIOJTHEHUE M 3alllUTa Ha YAOBJIETBOPUTENIbHYIO OLIEHKY J1a0OpaTOpHBIX paboOT 1o
KaKJI0OMY MOAYJIIO.

[Ipn mpomeXyTOYHOM aTTecTallMd C BBINOJIHEHUEM 3aJaHHUi JOMOIHUTEIBHOIO
UTOTOBOTO KOHTPOJIBHOTO MCHBITAHMUSI CTYJIEHTY BBIJAETCS OWJIET C BOIMpPOCAMH U
3a/1a4yaMu.

Yucno 3amanuii A1st JOMOJTHUTEIBHOTO UTOTOBOTO KOHTPOJIBHOTO UcTbITaHus - 20.

Yucno BompocoB — 3 (2 Bompoca Jjisi KaTeropud «3HaTb» W 1 Bompoc st
KaTeTOPUU «YMETDH)).

[TpopomxuTenbHOCTh — 60 MUHYT.

3. [lIxana oueHUBaHMS IPOMEKYTOYHOM aTTECTALUN — «3a4YTEHO», «HE 3aYTECHOM.

4. Kpurepuu BBIIIOJTHEHUS! KOHTPOJIBHOTO HCIBITAHUS W YCIIOBHS ITPOCTABIICHHUS
3ayera:

JUTSl KATETOPUU «3HAThy» (OMHApHBIN KpUTEpUiA):

HIke 0a3oBoro - 0 6aur;
0a30BbIi ypoBeHB — 1 Oannia;

KPUTEPUH OLICHKH U €€ 3HAUCHHE IS KATETOPUHU «yMETh» (OMHApHBIA KPUTEPUIA):

otrcyTcTBUE yMeHus — 0 Gam;
Hajauuue ymeHus — 1 Gamia.

Kputepun UTOroBo OLEHKH 3a 3a4ET:

«3a4TEHO» - IIPU CyMME OAJJIOB 2 Wi 3;

«HE 3a4TEeHO» - Ipu cyMme OasutoB 0 wu 1.

5. Jlnsg JOIOJIHUTENBHOIO HTOTOBOTO KOHTPOJIBHOI'O HCIHBITAHUS CTYJEHTY B
00513aTEILHOM MOPSAIKE MTPETOCTABIIAETCA:

0a3a 3aJaHMil, MpelHAa3HAYEHHBIX JJI [peabsBIeHUS oOydarolemMycs Ha
JOTIOJIHUTEIBHOM HTOTOBOM KOHTPOJIBHOM MCHBITAHUM (TUIIOBOM 0O0pasen 3agaHus
npuseieH B [Ipunoxxenun);

METOJUYECKHE  MaTepuajbl,  ONPEACISAIOUIME  MPOUENypy  IIPOBEICHUS
JOTOJHUTENBHOTO UTOIOBOI'O UCIIBITAHUS U IPOCTABIICHUS 3a4€Ta.

[lonp30BaHue pa3IMYHBIMM TEXHUYECKMMH YCTPOMCTBAMM HE aomyckaercs. llpu
KEIAHUM  CTyJIEHTa [OKUHYTh MpeNeiabl  ayJuTOpUM BO  BpeMs  3K3aMEHa
AK3aMEHALMOHHBIN OUJIET MOCIE €ro BO3BPAILEHUS 3AMEHSIETCS.
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HpenoaaBaTenb HMCCT IIPABO IIOCJIC IIPOBCPKHU IHMCBMCHHBLIX OTBCTOB BOIIPOCHI

3a/laBaTh CTYACHTY B YCTHOM (opMe YTOUHSIOUIME BOMPOCHI B paMKax 3a/JaHus,
BBIJIAHHOTO CTYZACHTY.

0

HBO©oO~NO O~ WNE
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217.
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.

1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

6. 3agaHue BBIITOJIHICTCS IIMCbMEHHO U C UCIIOJIb30BaHneM DBM.

/. IlepedyeHb BOMPOCOB JIOMOJIHUTEILHOIO HTOTOBOT'O KOHTPOJBHOTO UCIIBLITAHUS:
TennoBoe U3TydeHUE U TFOMUHECLECHIIMS.

XapaKTEPUCTUKH U3ITyYAOIIUX U NOTJIONIAIOIINX TET

3akon Kupxroda. AGCOIOTHO YepHOE U CEPOE Tea.

3akon Credana-bonbimana.

3akoH BuHa.

OnTuyeckas MUPOMETPHS.

®opmyna Penes-/xunca. 'nnoresa [1nanka.

Buemnnii pororddext. 3akonsr hoTodrdhdexra.

®dopwmyna DitnmteliHa 115 Gortorddekra. ['unoreza DiHIITEHHA.
. OnbIT boTte. DOTOHBI U UX XaPAKTEPUCTUKH.

Oddexr KomnroHa.

JlaBineHue cBera.

Monenu atoma Tomcona u Pesepdopaa.

[Toctynarsl bopa. OneiTr ®panka u ['epua.

bopoBckast Teopust aroma BOJOPOJA.

Cnextpsl atomoB. opmyna banemepa.

['unoresa ne bponis.

CooTtHomenue HeonpenaeneHHocte [ 'eitzendepra.

BonnoBas Gyukius u ee Pu3nUECKuii CMBICI.

VYpasuenue llpeaunrepa.

[Ipumenenue ypaBHenusi llpeaunrepa ayis 4yacTUIbI B OECKOHEUHO TIyOOKOM
OJHOMEPHOU MOTECHUUAIBHOM SIME.
. KBanToBple umcna. PacnpeneneHue 3JIEKTPOHOB IO DHEPIETUYECKHM YPOBHAM
aToma.

PeHTreHoBckue CeKTpHI.

CnexTpbl MOJIEKYL.

Brinyxnennoe usnyuenue. Jlazepsl.

DJIeMEHTHI 30HHON TEOPUH TBEPABIX TEI.

[IpoBOOHWKY, TUBIIEKTPUKH, TOTYIPOBOJIHUKN C TOUKU 3PEHUS 30HHON TEOPUHU.
CoOcTBeHHas MPOBOJUMOCTD TOJIYTIPOBOIHUKOB.

[IpumecHast MPOBOANUMOCTD MOIYIIPOBOJHUKOB.

[IpuMeHeHNE TOTYTIPOBOJHUKOB ISl U3BMEPEHUS TEMIIEPATYPHI.
[TonynpOBOJHUKOBBIE AUOJIBI U TPAH3UCTOPHI.

Bayrpennuit hotoaddext. [Ipubopsl, padoTtaromiue Ha BHyTpeHHEM GhoTodhdeKTe.
CocTaB 1 XapaKTEpUCTUKU aTOMHOIO $J1pa.

OHeprus CBs3M siapa. Y ejIbHast SHEPTHsl CBA3H.

PagnoakTtuBHOCTE. BUbI paAn0aKTUBHOTO U3Ty4YE€HUS U €TI0 CBOMCTBA.

3aKOH paJuOaKTUBHOIO pacnaja.

[lony4yeHue iAepHOU SJHEPTUH.

Mopenu aToMHOTO sigpa. SIaepHble CUIIbL.
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39. Buapl hbyHgamMeHTanbHBIX B3aMOICHCTBHM.
40. Knaccudukarus 3J€MEHTapHBIX YaCTHII.

9.3. OueHo4YHbIE CPeACTBA JJIS POBEAeHUs MPOMEKYTOYHOM aTTecTanun B popme
KYPCOBOii padoThl WJIH KYPCOBOI0 MPOEKTA

VY4eOHbIM MIaHOM KypcoBas paboTa (IIPOeKT) MO JUCIHUILIMHE HE MPEAYCMOTPEHBI.

10. MeToauveckue peKOMEHIAUM 110 OPTAaHU3ANMH U3yYeHHUs JUCHUILUTHHbBI
CryneHTbl mepej HadaloM M3Y4YEHUs JUCHUILUIMHBI O3HAKOMJIEHBI C CHUCTEMaMu
KPEIUTHBIX €AUHUIl W OaJIbHO-PEHTUHTOBON OILICHKHU, KOTOPBIE JIOJDKHBI OBITh
onyOJIMKOBAHbI M pa3MEIlICHbl HA CaliTe By3a WU Kadeapsl.
CryneHThl, U3ydarlue IUCIUIUIMHY, 00€CIIeUNBAIOTCS SJEKTPOHHBIMU HM3JIaHUSIMU
WJIU JOCTYTIOM K HUM, Y4€OHO-METOIUYECKUM KOMIUIEKCOM IO JUCIUTUINHE.

11. BHeceHue u3MeHEHU U JONOJHEHU B pad04yl0 NporpaMmy AU CHUIINHBI
Kadenpa exeronno oOHOBISET coaepkaHHe padOYUX MPOTpamMM AUCLUUILINH, KOTOPbIE
odopmisaroTcst mpoTokongamu. opma npoTokosia yreepxkaeHa [lomoxxenuem o CTpyKkType,

comepkaHu U 0GOpMIIEHHH pabdoOuux MPOrpaMMm AUCIUIUIMH, 1O 00pa30BaTEeIbHBIM
nporpamm, cootBeTcTByIoNUX ®I'OC BO ¢ yuerom npodeccroHanbHbIX CTaHIapPTOB
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IIpunoxenue 1

denepanbHOE rocy1apCcTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hamnpasnenue noaroroBku 6akanaspos 27.03.01 CrangapTu3zanus u METPOJIOTHSI
[Tpodunb — CrangapTu3zanus ¥ NOATBEPKIACHUE COOTBETCTBUS

Kadenpa «O6mas dbuzukay
Juncuuruimaa «Ou3ukay

3K3AMEHALIMOHHBIN BUJIET Ne_1

1. Bonpoc s nmpoepku ypoBHs «3HATDY — 0 wnu 1 unu 2 6anna:
Mexanudeckass 3Heprusi. Buabl MexaHM4YecKOil JHepruud. 3aKOH COXPaHEHMS
MEXaHUYECKOM IHEPruu.

2. 3ananue 115 nposepku ypoBHS «YMETDbDy - 0 unu 2 6anna:
Ha pucynke u3o0paxen nuki 1-2-3-1, coBepmaeMblii HaeaJbHbIM

ra3omM, B KOOpAUHATax «remneparypa 7 — 3uTponus S». Kakoii u3
NMPOLECCOB JTOI0 IHUKJA OCYHIeCTBJsieTCsl 0e3 Telmioo0MeHa ¢
5 OKpYy:Kawouieid cpenoii u nmoyemy? Pacmmpsiercss WM cC:xUMAaeTCst
_ Ia3 BOTOM npouecce?
0 S

3. 3amanue nns npoBepku ypoBHs « YMETbDy - 0 wnu 2 Ganna:
HajiTu MOMEHT MHepUHHM TOHKOIO JJIMHHOTO cTepxkHs 1iuHoii | = 60 cu u maccoii
m =2002 OTHOCUTEJIbHO OCH, NEPHNEHIMKYJISPHOH CTEP:KHI0O W NPOXOoAsillell Ha
paccrosiium 10 cm 0T KOHLA CTEPIKHA.

Kpurepuu uToroBoii OeHKM 3a IK3aMeH:

«OTJIMYHO» - IIPU CyMMe OaioB 5 i 6;

«XOpOLIOY - MPU CyMMeE OaioB 4;
«YIOBJIETBOPUTEIBHOY - PU CyMME OalioB 3;
«HEYJIOBJIETBOPUTEIIHLHOY - TIpU cymme OauioB 0, 1 wim 2.

CocraButenb: n1o1eHT Kadeapsl ooel Gu3nku C.P. Ucnupsin

3aBeyrommii kadeapoit 00mmen Gu3nKu: A.B. TBapaoBckuii

27



Ipuaoxenne 2

denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BbICIIIEr0 00pa30BaHUs
«TBepckoil rocyiapcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspos 27.03.01 CranpapTuzaius U METPOJIOTUSI
[Ipoduns — CrannapTuzanus v NOATBEP>KICHUE COOTBETCTBUS

Kadenpa «Ob6mas pusukay
JuncuumimHa «Pu3ukay

SK3AMEHALIMOHHBIN BUJIET Ne_1

1. Bonpoc st mposepku ypoBHS «3HATDy» — 0 unu 1 nnu 2 6anna:
Honsipuzauusa cBera. 3akon Mamioca. Cnoco0bl MOJyYeHHS MOJISIPU30BAHHOIO
cgera. lIpumeHeHue noasipu3anuu.

2. 3ananue 11 npoBepku ypoBHA « YMETDy - 0 unu 2 6anna:
4 Ha pucynke wn3o0paxeHo pacnpejejieHHe MNOTEHIHAJIA
3JIEKTPOCTATHYECKOro moJjs BaoJib ocu OX. Kyna nHanpasJiena
HANPSAKEHHOCTh JJIEKTPOCTATHYECKOT0 TOJsI B TOYKAX €
KOOpAMHATAMHM X1 U Xx2?7 B Kakoil To4Yke X1 WIH X2
HANPSAXKEHHOCTH 1oJist 0oJibie? Ilouemy?

3. 3amanue nns npoBepku ypoBHs « YMETbDy - 0 wnu 2 Ganna:
IIpoToH mpomies yckopsiloulyl pa3HocTh mnoreHuuajgoB U = 300 B u Bjerea B
OJHOPOHOE MATHUTHOE ToJie mox yriaoMm ¢ = 30° K JIMHMSIM MATHUTHON HHIYKIMH
(B=1Tn). Onpeaenuts mAar BUHTOBOI JIMHUHM, MO KOTOPOil OyAeT ABUTraThes
nporon. Macca nporona 1,67-10% ke.

Kpurepuu uToroBoii OeHKH 3a IK3aMeH:

«OTJIMYHOY - TIPH cyMMe 0aioB 5 uinu 6;

«XOpOILIOY» - MPU CyMMe OaIlIoB 4;
«YZAOBJIETBOPUTEIBHO» - IIPU CyMMe 0ajlioB 3;
«HEYJIOBJIETBOPUTEIIHLHOY - TIpU cymme O6auioB 0, 1 wim 2.

CocraButenb: n1o1eHT Kadeapsl oo1el Gu3nku C.P. Ucnupsia

3aBenytromuii kadeapoi ooment pu3nku: A.B. TBapaoBckuit
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IHpuiaoxenue 3

denepallbHOE rOCYAAPCTBEHHOE OIOIKETHOE 00PA30BATEIBHOE YUPEXKICHUE
BBICIIIETO0 00Opa3oBaHUs
«TBepcKoil rocy1apcTBEeHHbIN TEXHUYECKUI YHUBEPCUTET»

Hanpasnenue noarorosku 6axanaspoB 27.03.01 CrannapTuszaiuss 1 METPOJIOTUS
[Tpoduns — CrangapTusanus v NOATBEPKIECHUE COOTBETCTBHS

Kadenpa «O6mas dbuzukay
Juncuuruimaa «Ou3ukay

3AJAHME JUISA JOITOJIHUTEJIBHOI'O UTOI'OBOI'O KOHTPOJBHOI'O
HUCHBITAHUA Ne_1
1. Bonpoc nist nmposepku ypoBHA «3HATD» — 0 unu 1 6arr:
PagnoakTuBHOCTH. BHIbBI PaiMOAKTHBHOIO H3JIy4YeHHMSl M €ro CBOWCTBAa. 3aKOH
PAaAHOAKTHBHOIO pacnaja.

2. 3ananue s npoBepku ypoBHS «3HATDy - 0 wau 1 6anmn:
I'pagpuk 3aBHCMMOCTH CHEKTPAJIbHON M3JY4YaTeJbHOH CIOCOOHOCTH a0COIIOTHO
yepHOro teaa r,(1,T) oT AIMHBI BOJHBI A. 3akoH Buma. Pacder jHeprermueckoii

CBETHMOCTH 20COJIIOTHO YEPHOI'0 TeJia IPH JaHHOH Temmnepatype 77

3. 3amanue ans npoBepku ypoBHs « YMETDy - 0 wnu 1 Gam:
YacTuia HAXOTUTCS B 0€CKOHEYHO IIyGOKOM OJHOMEPHOM MOTEHIIMAJLHOM SIIMKE
nauHoM L Ha msitom 3HeprermyeckoM ypoBHe. HaliTu BepOSITHOCTHL HAXOMKICHHSA
YacTHIbI B 00JIaCTH, OrPaHUMYeHHOi KoopauHatamm X1 =L/5; Xo = L/2. IMocTtpouth
rpaduk 3aBucuMocTH |Wwh(X)[? 4s1st N = 5 M MOKaKKTE HA HEM ITY BEPOSTHOCTD.

KpuTepuu HTOroBOI OIIEHKH 32 3a4eT:
«3a4TEHO» - MIPH cyMMe 0auioB 2 uin 3;
«HE 3a4TEHOY - IPH cymme OayutoB 0 wm 1.

CocraBurens: go1eHT Kadeapsl o0men hu3nku C.P. Ucnupsiu

3aBenytomuii kadeapoi ooiment Guznku: A.B. TBapnoBckuii
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