MUHOBPHAYKHM POCCUN
denepanbHOE rOCYIAPCTBEHHOE OIOIKETHOE 00pa30BaATENBHOE YUPEKICHUE
BBICIIIETO 00Opa30BaHus

«TBepckoil rocy1apCTBEHHBIA TEXHUYECCKUH YHUBEPCUTET»
(TBI'TY)

YTBEPXIAIO
IIpopexTop
no yue6GHoii paboTe
2.10. MaiikoBa
« » 2019 r.

PABOYAS ITPOI'PAMMA
JTUCHMIUIMHBI 00s13aTeIbHOM YacTu bioka 1 «JlucuuriuHbl (MOIYIIN )»
«PDusuka»

Hamnpasnenue noarorosku 6akanaspos 04.03.01 Xumus
Hanpasnennocts (poduiis) — MeaunuHcKas U GpapmarieBTuIecKast X UMHsI
Tun 3amad npodecCHOHAIBHOM IeSITEIPHOCTH: HAYIHO-UCCIIEI0BATEIIbCKUM

®opma 00yyeHus1 — OUHas

dakyabTeT MPUPOIONIOIH30BAHKS H HHKCHEPHOM SKOJIOTHH
Kadenpa «O6mast puznkay

Tseps 2019



PaGouas mporpamma nucrumuinabl cooTBeTcTByeT OXOII moarotoBku 6akanaBpoB B
yacTu TpeOOBaHU K pe3ynbrataM 0Oy4eHUs M0 JUCLUILIMHE U y4eOHOMY IUIaHy.

PazpaboTunk mporpammsl: o1ieHT kadenpsr OD C.P. Ucniupsin

[Iporpamma paccMoTpeHa ¥ 0JI00peHa Ha 3aceIaHuu Kadeapsl 001Ieit hu3uku

« 4 » 04 2019 r., npotokon Ne 5

3aBeayromuii kaheapoin A.B. TBapmoBckmii
CornacoBaHo:

HauvanpHuK yueOHO-METOIUYECKOTO

otaena YMY JI.A. bapuykoB

HauanpHuK oTHena
KOMILUICKTOBaHMS
30HAIBHOM HAyYHOU OMOIMOTEKU O.®. )XmbIxoBa



1. Heau 1 3a1a4u TUCHUILJIMHBI

Heabro u3ydeHus IUCUUILITUHBI «Du3nkay sBiseTcss (GOpMHUPOBAHUE LEIBHOTO
NpeACTaBiICHUs] O (U3MYECKUX 3aKOHAX OKpPYKAlOUIEro MHpa B HUX E€IUHCTBE H
B3aMMOCBSI3H JUIsl pEHICHUS] HAYYHO-TEXHUYECKUX 3a7[a4 B TEOPETUYECKUX M MPHUKIIATHBIX
acmekTax; BbIpa0OTKa yMEHUS aHAJIM3UPOBaTh IIOJYUYEHHbIE pE3yJbTaThl; pPa3BUTHE
HABBIKOB CAaMOCTOATEIBLHOTO U3yUEHUS JIUTEPATYphl 10 (PU3MKe, MpoBeneHus HU3NIeCKuX
AKCIIEPUMEHTOB U TIPE/ICTABJICHHS MX PE3YJIBTATOB.

3agauyaMu JUCITUTUIMHBI SBIISIFOTCS: W3YYEHHUE OCHOBHBIX (DM3UYECKUX SIBICHUM;
oByiajicHue (yHIAMEHTAIBHBIMUA TIOHSTHSIMH, 3aKOHAMU U TEOPUAMH (DU3UKHU, a TaKKe
MeToaMH (PU3NYECKOTO HCCIENOBAaHUS; OBJAJCHUE METOJaMU PEIICHUS KOHKPETHBIX
3alad M3 pPa3IMYHbIX oOmacteil (usuku; QopMUpOBaHWE HABBIKOB IPOBEICHUS
(M3UYECKOTO AKCIIEPUMEHTA, YMEHUS BBIJICIATh KOHKPETHOE (PU3NYECKOE COIECpKAHUE B
MPUKIAAHBIX 3a7a4ax y4eOHOU U MpodeCCHOHATBHONU ACATEIBHOCTH, YMEHUE KPUTUIHO
OIICHMBATH TOJIYYCHHBIC PE3YJIbTATHI.

2. Mecro nucuuniannsl B cTrpykrype OOII
Jucruninuaa oTHOCUTCS K oOsi3atenbHol yactu bimoka 1 OII BO. JIns ocBoeHus
OUCHUIUIMHBL  «DU3MKa» CTYAEHTBl HCHOJB3YIOT 3HAHUS, YMEHHUS W  HaBBIKH,
chopMUpOBaHHBIE B XO0/I€ U3YyUYCHUS (PUBMKUA U MAaTEeMaTHUKU B IMPOIECCE JOBY30BCKOTO
o0yuenusi. OcCBO€HHE JaHHOW JUCHUMIUIMHBI SBJISETCS HEOOXOIMMOW OCHOBOM JIJIst
MOCTACAYIONIETO  M3YYCHUS  JWCIUIUIAH, CONPSDKCHHBIX ¢ IpodeccHoHaIbHbBIMU
CTaHJapTaMH U MPO(UIBHOM HAMPABICHHOCTHIO.

[IpuoOpeTeHHble 3HAHUS B paMKaxX JIaHHOM JHCIUIUIMHBI MOMHMO  HX
CaMOCTOSITEJIBHOTO 3HAYCHMS SIBJSIOTCS OCHOBOM ISl M3ydyeHUs KypcoB «KBaHTOBas
MEXaHWKa M KBaHTOBasg XuMus», «CTpoeHue BemnecTBa», «DOU3WUYECKUE METOIbI
UCCIICIOBAHUSY M JPYTHX JIUCIHHUIUIMH, TpoQeccHoHaabHas MOJATOTOBKA MO KOTOPHIM
MpenoiaraeT UCMoib30BaHue (PU3NUECKUX 3aKOHOB MPU PEIICHUU 3a/ad, a TakkKe Mpu
BBITIOJTHCHUH BBITYCKHON KBATH(PUKAIIMOHHON paOOTHI.

3. [lnanupyembie pe3yabTAaThl 00y4YeHHsl 0 JUCHUIIIINHE

3.1. Ilnanupyemblie pe3yJbTaThl 00y4eHHs M0 AUCHUIIIHHE
Komnerenuus, 3akpemiénnas 3a nucuumiannoi B OXOII:
YK-1. Cnocoben ocywecmename nouck, KpumuyecKuil aHalu3 u CuUHmMe3
UHOpMmayuu, nPUMEHAMb CUCIEMHBLIL NOOX00 0151 peUleHUs NOCMABIeHHBIX 3a0ay
NHaukaTopbl KOMIETEHIUH, 3aKpenIéHHbIe 32 nucuuniannoi B OXOII:
NYK-1.1. Ananusupyem 3aoauy, evioenss ee 6azo8vie cocmasisioujue
NYK-1.2. Onpeoensem, unmepnpemupyem u  paudscupyem  uH@dopmayuio,
mpebyemyto 0Jis1 peuieHus HOCMAGIeHHOU 3a0aqu
NYK-1.5. Paccnmampueaem u npeonazaem 803MOJNCHbIE BAPUAHMBL PeULeHUs
NOCMAasIeHHOU 3a0ayl, OYeHUBAsl UX 00CMOUHCMEA U He0OCMAamKU
IMoka3zaTesin OLleHNBAHUS UHIMKATOPOB JOCTHKEHUS] KOMIIeTEHIIUI
3HaTh:
31. OcHOBHbIE (PU3NYECKHE BEIUYUHBI U PU3NYECKHE KOHCTAHThI, UX OINpeeiCHuE,
CMBICII U €AMHUIIBI KX U3MEPEHUSI.



32. OcHOBHbIE (U3NYECKUE 3aKOHBI, CBA3b MEXAY (PU3NUECKUMH BEIMYUHAMH,
UMETb MPEACTABIECHUE O COBPEMEHHON (PU3MUECKON KapTHHE MUpa.

33. OCHOBHbBIE METOABl peUICHUs (QU3NYECKUX 3aJad C HUCIOJb30BAHUEM
MaTEMaTHYECKHUX 3aKOHOB U COBPEMEHHBIX KOMIIBIOTEPHBIX POTPAMM.

Ymersb:

V1. O0BACHUTH OCHOBHBIE HAOIIOAAEMBIE NPUPOAHBIE U TEXHOTECHHBIE SIBICHUS U
3 PEeKTHI ¢ MO3UIUN 3aKOHOB (DU3UKHU.

V2. IlpumeHATh (PU3NYECKUE 3aKOHBI JUIsI PEIICHUS TEOPETUYECKUX U
MPaKTUYECKHX 3a]1ad.

V3. Haxomute uHpoOpManuio (QU3NYECKOTO M TEXHUYECKOTO COACpPKAHUS U3
Pa3IMYHbIX UCTOYHUKOB (OMOJIMOTEUHbIE HCTOYHUKH, JIEKTPOHHBIE CPEACTBA U AP.).

Komnerenuusi, 3akpensiensHas 3a gucuumianaoin 8 OXOII:

OIIK-4. Cnocoben nnanuposams padomvl XUMUUECKOU HANDPABIEHHOCHU,
oOpabamvigamov U UHMEPNPEMUPOBAM b NOSIYUEHHbIE PE3YIbMAMbL C UCHOIb308AHUEM
meopemu4ecKkux 3HAHU U NPAKMUYECKUX HAGLIKOE DEUleHUs MAmeMamuyecKux u
¢uzuueckux 3adau

NuaukaTopbl KOMIETEHIUH, 3aKpenJIéHHbIe 3a aucuuniannoii B OXOII:

NOIIK-4.1. Hcnonvzyem 6azosvie 3Hanus 8 0O1aACMU MAMeMAMUKy U u3uku npu
NIAHUPOBAHUU PAOOM XUMUYECKOU HaANPaeieHHOCHU

NOIIK-4.3. Humepnpemupyem pe3yiomamovl XUMUYECKUX HAOMOOEHUU  C
UCNnoIb3068aHUEM PUIUUECKUX 3AKOHO8 U NPeOCmasieHUl

3HaTh:

31. OcHoBHbIE (PU3NYECKHE SIBICHUS M OCHOBHBIC 3aKOHBI (DU3UKM;, TPAHUIIBI HUX
IPUMEHHMOCTH, IPUMEHEHHUE 3aKOHOB B BAXKHEUIINX MPAKTUYECKUX MMPUIIOKEHUSX.

32. OCHOBHBIE METO/bI TUIAHUPOBAHUS U 00PaOOTKU PE3yIbTATOB HKCIIEPUMEHTOB.

33. Ha3zHaueHue W NPUHUMUIIBI JEHUCTBUS BAXKHEUIIUX (PU3MYECKUX MPUOOPOB,
OCHOBHBI€ IKCIIEPUMEHTAJIbHBIE METO bl U3MEPEHUS (PU3UUECKUX BEITHYMH.

Ymersb:

V1. Ilpumenste 3akoHbl (U3UMKA M METOAbl PEHICHHS OCHOBHBIX THUIIOB
dusznyecKuX 3a/1a4 B pa3InIHBIX MPAKTUICCKUX CUTYAIIHSIX.

V2. Paborarb ¢ mnpubopamu U OO0OpPYIOBAHHEM COBPEMEHHON (PHU3NUECKON
1abopaTopumu.

Komnerenuusi, 3akpemnsienHas 3a nucuuninnoii B OXOII:

OIIK-6. Cnocoben npeocmaenams pe3yivmamul ceoeil padomsl 6 YCHMHOU U
HUCOMEHHOU (popme 6 COOMEEMCMEUU C HOPMAMU U NPAGUIAMU, NPUHAMBIMU 6
npogeccuonanvhom coobujecmee

NuaaukaTopbl KOMIIETEHIIUN, 3aKPeNJIEHHbIe 3a nucuuiuinnoi B OXOII:

NOIIK-6.1. Ilpeocmasnsiem pe3yromamvl pabomvl 6 6ude omuema NoO
cmanoapmuou ghopme Ha pyCcCcKOM s3blKe

3HaTh:

31. CoBpemeHHBIE METOABI O0pPAaOOTKH SKCIEPUMEHTAIBHBIX 3aBUCHMOCTEH,
IpaBuUJia U CTaHAAPTHI B 001acTH 0(hOpMIIEHUST HAYUHBIX padoT.



YMersb:

V1. HcTonkoBbBaTh CMBICT (PU3MYECKUX BEJIWYUH M TIOHSTHM; 3aluChIBaTh
ypaBHEeHUSs i Pusndyeckux BeanuuH B cucreme CH.

VY2. PaccuuThIiBaTh MOrPEIIHOCTH U3MEPEHUNA U KPUTHUYHO OLICHUBATH PE3YJIbTATHI
HKCIIEPUMEHTA.

V3. IlpeactaBiasaTe pe3ynbTaThl pabOThl B TaOIW4YHOM M Tpaduueckoit popme, B
BUJIC JIOKJIAJIOB, TIPE3CHTAIIMMN, HAYYHBIX MTyOJIMKAIIH.

3.2. TexHoJioruu, odecrneynBawiue popMupoBaHue KOMIETEHIU I

[IpoBenenHue JTEKIIMOHHBIX, TAOOPATOPHBIX U MPAKTUYECKUX 3aHSITHH.

4. TpynoeMKOCTb IMCHUIJIMHBI M BUIbI Y4e0HOH padoThl.

Tabnuua 1. Pacnpenenenue Tpya0€MKOCTH TUCIUTIIUHBI 110 BUJIAM

y4eOHOM padOThI

Bup yueOHoi1 paboThI 3a4eTHBIX AKageMH4YeCcKHX
eINHUII 4acoB
OO6m1ast TPy I0EMKOCTh JUCIUIUIUHBI 12 432
AyIUTOpPHBIE 3aHATHS (BCET0) 270
B ToMm unce:
Jlexuuu 90
[TpakTueckue 3anstus (I13) 90
JlaGoparopubie paboTsl (JIP) 90
CamocrosiTesibHas paborTa (Bcero) 90+72 (7k3)
B ToMm unce:
Kypcosas padota HE
IpeyCMOTPEHA
KypcoBo# mpoexT HE NPEAYCMOTPEH
PacuetHo-rpaduueckue padboTh HE
IpPeyCMOTPEHbI

Jpyrue Buabl CaMOCTOSITEIbHOM PabOThI:
- MMOJIFOTOBKA K 3aIIIUTE JTA0OPaTOPHBIX padoT 40
- MMOJITOTOBKA K MPAKTUUYECKUM paboTam 20
Texyuuit KOHTPOJIb YCIIEBAEMOCTH U 20
IPOMEKYTOUYHas arrecTauus (3a4er)
KOHTpOIb TEKYIIMN U IPOMEKYTOUHBIN 10+72 (3k3)
(0aIbHO-PEHTHHTOBBIM, HK3aMEH)
[IpakTryeckas MoAroToBKa MpU peain3aluu 0
JTVCHUTUIMHBI (BCETO)

5. CTpykTypa u coaepKaHue IMCUMILINHBI.
Ctpykrypa © colepKaHHE AMCHUIUIMHBI TOCTPOEHBI IO MOIYJIbHO-0JI0YHOMY
npuHomny. Ilox mMoayneM QUCHMIUIMHBI IOHUMAETCS YKPYIHEHHAs JIOTMKO-TIOHATHIHAS
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TeMa, XapaKTepHU3yroIascs OOIITHOCTHIO UCIIOJIb30BaHHOTO MOHATHITHO-
TEPMUHOJIOTMYECKOTO anmnapara.

5.1. CTpykTypa AMCHUIIAHBI.
Tabnuua 2. Moaynu AMCIUIUIMHBL, TPYJOEMKOCTh B YacaX M BUJbl Y4eOHOU paboThI.

Ne| HammeHoOBaHMe Tpya-tb |Jleknuum IIpakTny., Jlao. Cam.
MOYJIsA 4achl 3aHATHS | padoThl paborta
1 cemecTp
1 | Mexanuka 98 20 22 20 12 + 24 (3k3)
2 | MonekynspHasi puzuka u 46 10 8 10 6 + 12 (3x3)
TEPMOTMHAMHUKA
Bcero na 1 cemectp 144 30 30 30 18 + 36 (9K3)
2 cemecTp
3 | DAEKTPUIECTBO U 90 20 20 20 10 + 20 (7x3)
MarHeTU3M
4 | DneKTpOMarHUTHHIE 54 10 10 10 8 + 16 (3K3)
KOJIe-OaHMsI U BOJTHOBAs
OTITHKA
Bcero Ha 2 cemectp 144 30 30 30 18 + 36 (9K3)
3 cemecTp
5 | KBanrToBas ontuka 40 8 8 8 16
6 | AtomHas pusnka u 58 14 14 10 20
KBaHTOBAsl MEXaHUKA
7 Anepnas pusuka u 46 8 8 12 18
¢dbu3KKa TBEpAOro Tena
Bcero Ha 3 cemectp 144 30 30 30 54
Bcero na mucimmivny 432 90 90 90 90+ 72 (7K3)

5.2. ConepkaHue TUCUMILIMHBI.

MOAVYJIb 1. «<MEXAHUKA)>
Kunemarnka mMarepuanbHONM TOUYKH: CUCTEMA OTCUETA, PAAUyC-BEKTOp, TPAEKTOPHUS,
NEPEMEILIEHHE, MTyTh, CKOPOCTh, HOPMAJIIBHOE U TAHTC€HLIMAIBHOE YCKOPEHHE; YPABHEHUS
nekeHus. [IpoctpanctBo u Bpems B MexaHuke HprotoHa. CucTembl KOOpAMHAT U HX
npeoOpazoBanusa. Du3MUeCKUd CMBICT TPOM3BOAHOW ©  uHTerpana. JluHammuka
MaTepUaJbHOW TOYKM: 3akoHbl HblOTOHA, wuUMIynabC, paboTa, KUHETHYECKas U
MOTCHIMAJIbHASL JHEPTUsS, 3aKOHbl COXPAHCHUS HUMIIYJIbCA W HEPruU; NOTCHIUAIbHbBIC
KpuBble. CBsA3b MEXAY CWIOW W MNOTCHIMAIBLHOW BSHepruei. ['pagueHT CralgpHOU
¢byakun. CronkHOBeHHMsI Ted. AOCOJIOTHO YNpyroe CTojkHOBeHHe. Kunemarnka
BpAILATEJIbHOTO JBWKEHUS TBEPIOIO TEJa: yroji MOBOPOTA, YIioBas CKOPOCTb, YIIIOBOE
YCKOPEHHE; CBS3b MEXKIY YIJIOBBIMH M JIMHEMHBIMU XapaKTEPUCTHUKAMH JIBUKECHUS.
JluHaMMKa BpalaTEIbHOIO JBWKEHHUSA: MOMEHT CHJIbl, MOMEHT HWHEPLHH, TEeOopeMa
[lIteitHEpa, MOMEHT HMIIYJIbCAa, KHHETHYECKAas DSHEPrys BpaAILATEIbHOIO JBHKCHUS;
OCHOBHOM 3aKOH JIWHAMHMKH BpallaTEIbHOTIO ABWKEHHS. [IpHMHIMIT OTHOCHUTENBHOCTH WU
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npeoOpazoBanus ['amunes. Iloctynatel cnenuansHOM Teopun oTHocutenbHOCTH (CTO)
OliHmreHa. OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTHM M mpeoOpas3oBanus JlopeHria.
[TapagoKcChl peNATUBUCTCKON KMHEMATUKU: COKpPAILIEHUE IJIMHBI U 3aMeJICHHE BPEMEHU B
IBWKYIIUXCSA CHCTEMaxX OTcYeTa. PensTuBUCTCKHM uMmnylibc. B3anMocBs3b Macchl U
sHepruu B CTO. CBoGoaHbIe He3aTyxarolume Kojebanus. AMIUIMTya, ¢as3a, yactora u
nepuoa kosieObanuit. Ilpumepsl KoJjieOaTEIbHBIX JBMKEHUN pas3auyHON (U3HMYECKON
NpUPOJBL. 3aTyXaroluue M BbIHY)XJIEHHbIE KoseOaHusg. Crnoxenue kosebOaHui (Ouenws,
¢urypst Jluccaxy). Mexanuueckue BOJIHBI. J[MHA BOJIHBI, BOJHOBOE 4HMCIO, (a3oBas
CKOpPOCTh. YpaBHeHHE BOJTHBI CTOSIYME BOJTHBI.

MOAVYJb 2. <MOJIEKYJISIPHASA ®U3UKA U TEPMOANHAMUKA)>

MonekynsapHO-KHHETUYECKUM M TEPMOJMHAMUYECKUM IMOAXOIbI K HCCIIETOBAHUIO
CBONCTB BEILIECTBA, UX pPa3iMyue U B3auMOCBA3b. MneanbHsii ra3. Ilapamerpsl cocTosiHus.
VpaBHeHue coctossHusA. OCHOBHOE YpPaBHEHHE MOJIEKYJSIPHO-KUHETUYECKONH TEOPHH.
Crenenu cBOOOABI U CPEAHSS KUHETHUECKAs SHEPTUS MOJIEKYI. DP(HEKTUBHBIN AMaMETp U
cpenHss IuHa cBOOOAHOro mpodera. CBs3b TEIUIOEMKOCTH HIEATBHOTO Ta3a C YUCIOM
CTereHe cBoOoabl MoJiekyl. Pacnpenenenus MakcBema. Pacnpenenenue bonsiimana u
O0apometpuueckas Gopmyna. BeiBon pacmpenenenuit MakcBemia u bonsliMaHa u3
YCIJIOBHSI PABHOBECHOT'O XapakTepa JABMKeHUs MoJiekys. Hanbonee BepodTHast, cpeHss U
cpeaHekBaApaTu4Hasi ckopoctu. Onpenenenue uyucna Aporagpo metonoM Ileppena.
Ileppoe Hauaso TEPMOAMHAMUKM B pPa3IMYHBIX U30Ipoueccax. Btopoe Hayano
TepMoauHamMuKu. OHTpomnusa. Kunernueckue siBnenus: naud@ysus, TEIIONPOBOIHOCTD,
BHYTPEHHEE TpEHUE. DMIUPUYECKHE ypaBHEHHs mnepeHoca: Puka, Oypre u HproToHa.
PeanbHble rasel. YpaBuenue Ban-nep-Baanbca.

MOAVJb 3. «QJIEKTPUYECTBO U MATHETHU3M»

B3aumoneiicTBue 3apsa/ioB. DIEKTPOCTATHUUECKOE IMOJE€ U €ro XapaKTePUCTUKHU:
HaIpsHKEHHOCTh, noTeHnuan. Teopema ["aycca. Dnektpudeckoe nosie Aunosis. Jlunons Bo
BHEIIHEM dJeKkTpuueckoM mnode. Ilomapuszanua ausnekTpukoB. OpUEHTAIMOHHBIN U
nedOopMallMOHHBIA  MEXaHU3Mbl TMOJSpHU3alUU. BeKTop 53JIEeKTpUYECKOro CMEeIleHUs
(amekTpruyeckon UHIYKIUN). JupnexkTpuyeckass  MPOHULIAEMOCTh BEILIECTBA.
DJIEKTPUYECKOE TMOJI€ B OJHOPOJHOM JMUAJIEKTPUKE. JIMMOJBHBII MOMEHT CHCTEMBI
3apsiioB. BekTop mossipusanuu JUAJIEKTPUKa U €ro CBsI3b C OOBEMHON U MOBEPXHOCTHOU
IJIOTHOCTBIO CBSI3aHHBIX 3aps/I0B. BEKTOp AIEKTPUUECKOTO CMEIIeHUs (JIEKTPUIECKON
WHIYKIUKN). [{usnexkTpuueckas BOCIPUUMYUBOCTh M JTUAJIEKTpUUYECKass TMPOHUIIAEMOCTb.
[IpoBogHUKM B 3ieKTpuyYecKoMm molie. PaBHOBecue 3apsiioB B MpoBojaHHMKE. OCHOBHas
3a/1a4a 3JIEKTPOCTATUKUA MPOBOAHUKOB. DKBUIIOTECHIIMAIbHBIE TMOBEPXHOCTU U CHUIIOBBIC
JMHUM 3JEKTPOCTATUYECKOrO MOJIA MEXKY MPOBOJHUKAMU. DIEKTPOCTATUUECKAS 3AIUTA.
EMKOCTP TpPOBOAHMKOB M KOHJICHCATOPOB. OHEPIHs 3apsyKEHHOTO KOHJEHCATOpA.
DnekTpoeMKocTb. KoHaeHcaTopbsl. DHEpPrust 3JEKTPUUYECKOTO MOJiA. DJIEKTPUUECKUN TOK:
cujia Toka, MIoTHOCTh Toka, DJIC, Hampsbkenue. 3akoH OMa i ydacTKa IEenud, s
3aMKHYTOH 11enH, B tuddepennunansHoil popme. 3akon Jxoynsa-JIenna. Bzaumoneiicteue
MPOBOAHUKOB C TOKOM. MarHMTHOE TOJIE UM €r0 XapaKTePUCTHKU: HAIMPSIKEHHOCTh U
MarHuTHas uWHAyKuA. 3akoH buo-CaBapa-Jlammaca. Cuna Jlopenma, cuma Awmrmepa.
JIBI>KEHME 3apsiKEHHBIX YaCTHI[ B AJIEKTPUUYECKUX U MAarHUTHBIX MoJisix. Dddext Xoia u
ero mpuMeHeHue. Teopema O IUPKYISAIMU (3aKOH IMOJHOTO TOKa). MarHuTHOe mojie B
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BEILIECTBE; BEKTOP HAMAarHWUYEHHOCTH U €r0 CBS3b C IUIOTHOCTHIO MOJEKYJISIPHBIX TOKOB.
MarnuTHasi BOCHPUUMYHMBOCTL W MarHuTHas MpoHHUIlaeMocThb. Jlua-, mapa- u
dbeppoMarHeTuk. MarHuTHBIM MOTOK. DJEKTpOMAarHuTHas UHIYKUUS. CaMOMHIYKIIMSL.
NuaykTuBHOCTh. BKITIOUeHHE W OTKIIOYEHHE KATYIIKH OT MUCTOYHHKA MOCTOSHHOM 37C.
DHeprusi MarHUTHOTO TOJISL.

MOAVYJIb 4. «JEKTPOMAI'HUTHBIE KOJIEBAHUA 1 BOJTHOBAS
OIITUKA»

DOneKTpoMarHuTHele Kojiebanus. B3auMOCBS3b 3JIEKTPUUECKOTO U MArHUTHOTO
nonieii. Cucrema ypaBHeHU MakcBeisia B MHTErpasibHOM (opMe U (PU3NUECKHI CMBICIT
BXOJSIIIMX B HEE YpPaBHEHUH. DJIEKTPOMArHUTHbBIE BOJIHBI. CBET KakK 3JEKTPOMAarHUTHAsS
BosiHa. CBETOBOW BEKTOp. 3aKOHBI reoMeTpuueckoi ontuku. MHTepdepeHuus cBeta u
cnocobbl ee HaOmoaenus. Ilpumenenue uHTepdepeHuuu: konpia HproToHAa,
MPOCBETJICHHE ONTUKH, wuHTepdepomerp Maiikenbcona. J[udpakmus Openens wu
Opaynrodepa. [lpunnun ['roiirenca-Openens. Meroa 300 Dpenens. AMIUIUTYAHbIE U
(da3oBble 30HHBIE TIacTUHKU Dpenens. Judpakius dpenens Ha KpyrioM OTBEPCTHH U
kpyriom gucke. Judpakuus @paynrodepa Ha menu. JudpakuvoHHas pemieTka Kak
CHeKTpasibHBIM mpubop. Paspemaromas crnocoOHOCTh  AUGPAKIIMOHHON  PEIICTKHU.
[lonspuzamuss cBera. llomyyeHne W aHanu3 JIMHEWHO-TIOISPU30BAHHOTO  CBETA.
bprocrepoBckoe oTpaxenue. JInHerHoe aBynydenpenomiacHue. [1oaHoe oTpaxkeHne u ero
IIPUMEHEHUE B TEXHUKE. BOTHOBOABI U CBETOBOABL. [{ucriepcrs U MOTJIOIMEHUE CBETA.

MOAYJb 5. <KBAHTOBAS OIITUKA»

TermnoBoe m3imyueHne. XapakKTePUCTUKU U3ITYYCHUS U CBSI3b MEXKAY HUMHU. 3aKOHBI
Kupxroda, Buna, Credana-bonsiimana. ['mnoresa u ¢opmyna Ilmanka. dotorddexr.
VYpasuenue DiiHmTeliHa. 3akoHbl (oTtorddekra. [Ipumenenue dporoaddexra. lapnenue
ceera. Dpdextr Komnrona. @oronsl. OnbiT bote. Jlyanusm cBera.

MOAYJIb 6. <KATOMHASA ®U3NKA U KBAHTOBAS MEXAHUKA»

Crpoenue atroma. OnbiT Pezepdopna. [loctynatel bopa. Crnektp uzinydeHus atoma
Bogopona. ®opmyna banbmepa. Buasl criekTpoB, ciocoObl ux nonydeHus. [Ipumenenue
criekTpoB. OnNTHUYECKHE KBAHTOBbIE TeHepaTopbl CHOHTAaHHOE W HWHIYLUMPOBAHHOE
n3nydeHue. MHBepcHOE 3acelieHue YpOBHEM aKTHMBHOWU cpeibl. OCHOBHBICE KOMIIOHEHTHI
na3epa. OcoO0eHHOCTH azepHOro u3nydeHuss. OCHOBHBIE THUIIbI JIA3€POB U UX TPUMEHEHUE.
DIIEMEHTBI KBaHTOBOU MEXaHUKH: ruIoTe3a He-bpoiins, COOTHOIIICHHUE
HEONPEJIEICHHOCTEW, BOJHOBasA (PYHKIUS, €€ CTAaTUCTUYECKUM CMBICI U YCIIOBHS,
KOTOPBIM OHa JIOJKHA YJIOBJIETBOPATH, ypaBHeHUe lllpenuHrepa, KBaHTOBas 4acTUIA B
OHOMEpHOW mnoTeHuuanbHOW siMe. KBanToBble uuncna. Ilpunmun Ilaynu. 3actpoiika
AJIIEKTPOHHBIX  O0OJIOYEK MHOTORJIEKTPOHHBIX aTOMOB. ONTHYECKUN  KBAaHTOBBIM
reHepaTop.

MOAVYJb 7. «<xAJEPHASA ®U3NKA U PUSUKA TBEPIOI'O TEJIA»
JIBUKEHUE 3IEKTPOHOB B MEPUOAUYECKOM NoJie Kpuctamwia. CTpyKTypa 30H B METajllax,
MOJIyIPOBOJHUKAX M audnekTpukax. [lpoBoaumocts wmetamioB. CoOcTBeHHass U
IIPUMECHAsI TPOBOMMOCTD MOJIYIIPOBOAHUKOB. YpOBEHb DEPMU B YUCTHIX U NMPUMECHBIX
MOJIYNIPOBOJHUKAX. TeMIieparypHas 3aBUCUMOCTb ITPOBOJAMMOCTH IOJYIPOBOJIHHUKOB.
@OTONPOBOAMMOCTD MOJYIPOBOAHUKOB. KOHTaKTHBIE SIBIEHNA B IOJIYIIPOBOAHUKAX. P-n -
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nepexoa. Pacnpenenenue 37M€KTPOHOB M ABIPOK B p-N - mepexoje. TOK OCHOBHBIX U
HEOCHOBHBIX HOCHUTENEN uepe3 p-N - mepexon. BomprammepHas XapakTepucThka p-n -
nepexona. Bemmpsmistomue cBoiicTBa p-N - nepexona. CoctaB aTOMHOrO siapa. SAnepHbie
CWIbl. DHeprus CBSI3M  siApa. OHepretudeckuit 3¢pQeKkT SAEepHOW  peakilui.
PannoaktuBHOCTh: anbda- u OeTa-pacnanbl. SaepHble peakiuu U UX DHEPreTUYeCKUui
addekr. Jlenenne saep. Cunres saep. OyHaaMeHTaIbHBIE B3aUMOEHCTBUS U OCHOBHBIC
KJIACCHI AJIEMEHTApHBIX YacTull. YacTuilel 1 anTrudacTulbl. Jlentonsl U anponsl. KBapku.

5.3. JIaGopaTopHble padoThI
Tabnuma 3. JlabopaTtopubie pabOTHI U UX TPYTOEMKOCTh

IMopsinkoBbIi HOMEP MOTYJIS.
Ilesn 1aGopaTopHbIX padoT

HaunmeHnoBanme
JIa00paTOPHBIX padoT

Tpya-Tb
B yacax

1

2

3

Moayas 1

Heab: 3HAKOMCTBO C TMOTPENIHOCTSIMHU H3MEpPEHUS,
MOJTYYCHHUSI HAaBBIKOB OIIEHKH CIydailHOW W TPHOOPHOM
MOTPEIIHOCTH, JOBEPUTEILHOIO UHTEpBajia U3MEPEHNUH,
3alMCH  OKOHYATEJIIBHOTO  pe3yibTara H3MEpEHUi
BEJIMYMH, TpapuuyecKoro MpeICTaBICHUs] PE3yJIbTaTOB
M3MEpEHUsl U orpeneneHne KodpPUInueHToB TMHEHHON
3aBHUCHUMOCTH MO TpapuKy ¥ METOJOM HAMMEHbBIIUX
KBaJIpaToB, NPAKTUYECKOe  H3yYeHHE  3aKOHOB
IBUKEHHMsI Tela B BA3KOM cpele U 3aKOHOB
BpaIlaTeIbHOTO JIBUKCHHUS TBEPAOTO Tena,
AKCIIEPUMEHTAIbHOE  ompejaesieHne  Kod(duimuenTa
BS3KOCTH JKMJIKOCTH ¥ MOMEHTa WHEPIHH Tena,
W3y4eHHWe  CBOOOJHBIX  KOJICOAHWHW  TMPYKUHHOTO
MasiTHUKA, OmpeleneHne Kod(PPHUIMEeHTa KEeCTKOCTH
MPY>KUHBI U KO DHUITEHTa COTPOTUBIICHUS CPEJIBI,

1. M3ydenue morpeniHoc-
Tel H3MEpEeHusi yCKope-
HUSI CBOOOIHOIO ITaIeHUs
C TMOMOIIBI0 MaTeMaTu-
YEeCKOT0 MasiTHUKA

2. Omnpenenenue Kod3¢-
¢dunmenta BA3KOCTH
KHUAKOCTA TIO METOMY
Crokca

3. W3yuenue
BpalllaTeIbHOTrO
HUS Ha
O06epOeka

4. IlpyXUHHBIA MasTHUK

3aKOHOB
JIBUKeE-
MasTHAKE

Monyas 2

Heab: n3yueHue SBICHUS BHYTPEHHETO TPEHUS B rasax,
AKCIIEPUMEHTAIbHOE  ompejaesieHne  Kod(duimueHTa
BSI3KOCTH BO3/lyXa, MPAKTHYECKOE H3yYCHHE IEePBOTO
Hayajia TePMOJUHAMUKH U TPaPUUIECKUX 3aBHCHUMOCTEH
XapaKTePUCTUK rasos, AKCIIEPUMEHTATILHOE
oTpesieNIeHUE MoKa3aTelns aanadaTsl 111 BO3yXa.

1. Onpeneneane ko3 du-
[IUEHTA BSI3KOCTH BO3yXa
2. Ompenenenue OTHO-
IICHUS  TEIJIOEMKOCTEH
raza MeToIoM amuadaru-
YECKOTO PaCIIUPEHHUS

Moayas 3

Heab: mnomydenne rpaguueckoro MpencTaBICHUS
pe3yJabTaTOB HM3MEpEHUs M omnpenencHue Kodhuim-
€HTOB  JIMHEHHOW  3aBHCUMOCTH TI0  TpaduKy,
3HaKOMCTBO C MPOCTEHITNMHU FNEKTPHUECKUMH CXEMaMHU
1 DJICKTPOU3MEPUTENHHBIMH MPUOOPAMH, IIPUOOPETCHUE
HAaBBIKOB cOopkH AIIEKTPUUYECKUX IeTIeH,
SKCIIEpUMEHTabHasl TMpoBepka 3akoHa Oma, Haxoxk-
JICHHE TOYEK 3a/JlaHHOr0 TOTEHIMaja, MOCTPOCHUE
SKBUIOTEHIAIbHBIX u CHJIOBBIX JUHUI
AJIEKTPOCTATUYECKOTO TIOJIsI, pacyeT €ro XapaKTepUCTHUK,
MPAKTUYECKOE M3YyYEHHE MAarHUTHOTO TOJS KPYroBOTO
TOKa u MIPUHIIHIIA CYNEPIO3ULIH HOJIeH,
HKCIIEPUMEHTAJILHOE  OMNpeAeNieHHe TOPU3OHTAIBHOM

1. U3yuyenue 3akona Oma
2. UccnenoBaHue 3JIeKT-
POCTAaTUYECKOTO OIS

3. OnpeneneHue ropu3oH-
TaJbHOM  COCTaBIAOIIEH
MarHMTHOTO TIOJIsl 3eMJIT!
4. N3ydyeHue MarHuUTHBIX
CBOHCTB (heppoMarueru-
KOB

5. Ompexenenue ynaemnb-
HOTO 3apsifia 3JIEKTPOHA
METOJIOM MarHUTHOU ¢o-
KYCHUPOBKH

NS
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COCTABJISIIOIIEH MATrHUTHOTO IIONS 3eMIIH, CHSITHE
OCHOBHOW  KpHMBOM  HAaMarHMYMBaHUSA M  METIH
rucTepesuca (QeppoMarHeTHuka, HSKCHEPUMEHTAIHHOE
onpeJeleHue yIeIbHOT0 3apsijia JIEKTPOHa

1 2
Monayasb 4

Ieab: nosydyeHUE HABBIKOB OLICHKH CIIy4allHOW U IIpH-
OOpHOM MOTPEIIHOCTH, TOBEPUTEIHLHOTO UHTEpBAIa M3-
MEpEeHUHl, 3auCh OKOHYATEIHLHOTO Pe3ylbTaTa hu3Mepe-
HUW BEJIWYWH, HAONIOJCHHE WHTEP(PEPEHIIMOHHBIX W
TUQGPAKIIMOHHBIX KapTUH OT Pa3IHYHBIX HCTOYHUKOB,
SKCIIEPUMEHTAJILHOE  OINpEAeNeHUe JUIMHBI  BOJIHBI
Ja3€pHOT0 M3IYYEHHUs, IIMPUHBI IIENIA M MOCTOSHHOM
T (PaKIIMOHHON PEIICTKH

1. urepdepenuns crera.
Omneit FOHra

2. N3yuenue qudpakuuu
CBETa Ha OQUHOYHOU
e U AUPPaKITUOHHON
pereTke

Moayas 5

Hean: mocTtpoeHne m 00pabOTKa IKCIIEPUMEHTATBHBIX
rpadMuecKux  3aBUCUMOCTEH,  O3HAaKOMJIGHHE  C
MNPUHLIMIIOM  JIEUCTBUA  SPKOCTHOTO  IHPOMETPA,
IIPAKTUYECKOE M3MEPEHUE SPKOCTHOM TeMIepaTyphl
HarpeToro Tena, npuMeHeHHe 3akoHa Kupxroda u
dopmynbl  Ilmanka i ompeneneHus: MCTUHHOM
TEMIIEpPaTyphl, IKCIEPUMEHTaJbHas IMPOBEpPKa 3aKOHA
Credana-bonbpiiMana, NpaKTHUECKOE U3yYCHHE 3aKOHOB
dboTodrddekra, CHATHE BAX BaKyyMHOTO
¢dorodeMeHTa, AKCHEPUMEHTAIBHOE  ONpE/CICHUE
JUTMHBI BOJIHBI U3TTy4eHHs], paObOThl BBIXOJA 3JIEKTPOHOB
U KpacHoi rpanuibl potorddexra

1. U3yuyeHue 3aKOHOB
TCIIJIOBOI'O U3JIYy4YCHUA C
MTOMOUIBIO IPKOCTHOTO
MUPOMETPA

2. ®otorddext

Monayasb 6

Heapb: monydyeHre HABHIKOB TpaUuecKoro IMpe/ICcTaB-
JIEHUS Pe3yJbTaTOB HM3MEPEHMs, O3HAKOMJIEHHE C
YCTPOMCTBOM U TPHHIMIIOM pPabOTHl CHEKTPOCKOIIA,
rpayrdpoBKa CHEKTPOCKOIa, HAOMIOJeHUE JTMHEHYaThIX
CIIEKTPOB HCITYCKaHHS C MOMOIIBIO CIIEKTPOCKOIA U TIO
dbortorpadusaM, aHaIM3 CHEKTpa M3JIYUYCHHs aroMma
BOJZIOpPOJIa Ha OCHOBE Teopuu bopa, u3ydeHuwe pabOTHI
reJIMii-HeOHOBOTO U IMOJIYIPOBOJHHUKOBOIO  JIa3epa,
AKCIIEPUMEHTATLHOE OMPEICIICHNE eT0 XapaKTEePUCTUK

1. 3yuyeHue onTHUECKUX
CHEKTPOB  HCITyCKaHUSI.
AtoM Bogopoza

2. Onpenenenue xapakre-
PUCTHK JIa3€pHOTO HU3ITy-
YeHUS

Monayas 7

Hesab: moONTydYeHHWE HABBIKOB TpaHUuecKoro Tpea-
CTaBJICHUs pE3yJbTaTOB H3MEPEHUS U OIpeleleHue
KO3 PHUIHUEHTOB TUHEWHON 3aBUCUMOCTH 10 TpaduKy u

METOJOM HAMMEHBIIMX KBaJgpaToB, IPAKTHYECKOE
U3Yy4YEHUE TEeMIIEpaTypHOI 3aBHCHUMOCTH
MTOJIYIIPOBOJIHHUKA, 3KCIEPUMEHTAIBHOE OIPEACIICHHUE

OHCPIrUM aKTHUBAWU TOJYIIPOBOAHHKA, U3YUYCHUC KOH-
TaKTHBIX SIBJICHUH B IOJIyIIPOBOJHUKAX, CHATHUE BOJBT-
aMIIEpHOIN XapaKTepUCTUKU P-N Tepexoja, MpaKThye-
CKO€ O3HAKOMJICHHE C METOJIAMH PETUCTPAIH Palro-
AKTUBHOTO HM3JIYYCHHUS, IKCIEPUMEHTAIBHOE OIpeee-
HUE JIMHEWHOTO Kod(UIMeHTa MOTJIONICHUs [-u3iy-
YEHHUsI B BO3AYX€ U aKTUBHOCTH IIpenapara

1. Onpenenenue 3Heprun
aKTUBALUU TOJIYPOBOJI-
HUKA

2. Cusatue BAX mnony-
MIPOBOJHUKOBOTO TUOJ1A
3. PamgmoakTuBHOCTE.
[Mornomenue  P-uszmyde-
HUS B BO3JyXe
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5.4. IlpakTHyecKue 3aHATHSL.
Tabnuua 4. Tematrnka NpakKTUYECKUX 3aHATUN U UX TPYJAOEMKOCTb

MoayJn. IIpumepHasi TeMaTHKa Tpya-Tb
e npakTHYEeCKUX 3aHATHI NPAKTHYECKUX 3aHATHH B Jacax

1 2 3
Monayas 1
Less: npuobpeTeHne HaBBIKOB OnpeeeHus Xa- | Kunemaruka MatepuaabHON TOUKH 4
PAaKTEpUCTUK JBHKEHUS MAaTEPUAIBHOW TOYKH
10 YPaBHEHUSM €€ IBM)KEHUS, IOCTPOEHUS Ipa-
(UKOB TPAaeKTOPUM JBIKEHUS TOYKU C yKasa- . 4
HUEM HalpaBJIeHUs BEKTOPOB CKOPOCTH, HOpMa- Jlunavika MaTepHanbHoi TOUKH
JIBHOTO U TaHT€HIWAJBHOTO YCKOPEHM, MpHUMe-
HeHUs 3aKOHOB HbIOTOHA, COXpaHEHUs UMIYJIb-

3aKOHBI COXpPAHEHUS UMITYJIbCA U

ca M SHEPTHHA K PENICHUIO MPAKTHIECKUX 3a7at, SHeprun 4
OIIpeeNIEHUs YTJIOBOM CKOPOCTH U YIJIOBOTO yC-
KOpEHUs ~ TPM  BpALIaTEIbHOM  JIBWKEHUM | KypeMmaTHKa M IHHAMHKA
TBEPZOrO Telld, HAXOXK/ACHNS MOMCHTA HHEPLUHUH | BpamaTenbHOrO JBHKCHHUS 4
¢ ucnoyib3oBaHueM Teopemsl lllTeitnepa, omnpe-
JIeTICHUsI MOMEHTOB CHJI, Pa0OThl U KUHETHYeC-
KOW DHEPruyM NpH BpalIaTEIbHOM JIBUKEHUH, | MexaHUuyecKHe KOIeOanus u 6
OTIpENICICHUs] XapaKTEPUCTUK COOCTBEHHBIX U | BoJIHEI
3aTyXaloluX MEXaHUYEeCKHX KoyieOaHUil, TIIMHbI
BOJIHBI, IPUMEHEHUSI 3aKOHA COXPAHEHUs SHEP-
T'HH B KoJIeOaTeTbHOM Ipoliecce
Monyasb 2
Hean: npuoOpereHue HABBHIKOB ormpeneneHus | OnpeneneHue XapakTepUCTHK
[1apaMeTPOB COCTOSIHUS MJIEATBHOIO ra3a € I0- | COCTOSHUS UACAIBHOIO rasa, 4
MoIlbI0 ypaBHeHUs1 MeHnneneeBa-Knaneiipona u | nepsoe Hauyajao TEPMOAUMHAMUKH,
ra3oBbIX 3aKOHOB, IMOCTPOCHHSI TpaPUKOB s
Pa3IMyYHBIX IPOLIECCOB, pacdyeTra CKOpOCTEN H
SHEPTU MOJEKYJ HWICaNbHOrO rasa, IHpuMe- Bropoe Hawaio TepmoanHamMuKH, 2
HEHUs MEPBOT0 U BTOPOT0 Hayasl TEPMOJAUHAMU- JHTpOIIHA
KM JUI Pa3InIHBIX MPOIIECCOB, pacdeT Kod3(du-
LMEHTOB BA3KOCTH, TEIUIONPOBOJHOCTU M TH(- | SIBIeHHs mepeHoca B ra3ax 2
¢by3un, JTMHBI CBOOOIHOTO MPOOEra MOJIEKYI
Moayas 3
Hean: npuoOpeTeHHME  HABBIKOB  pacueTa | DJIeKTpOCTaTHKa 6
HaIpsDKEHHOCTM M IOTEHLMajga 3JIEKTPOCTa-
THUYECKOTO IIOJIS, CO3JaBa€MOI0 TOYEYHBIMH H
MPOTSHKEHHBIMU  3apsiIaMH, MPUMEHEHHs MPUH- | 3aKOHEI IIOCTOSHHOI'O TOKA 4
Mna Cynepro3uiuu nosieil u treopemel ['aycca,
pacuera HaNpsOKCHHOCTH MAarHUTHOTO MOJIA M | MarHuTHOe mose.3aKkoHbl AMmepa
BEKTOPa MarHUTHOM MHIYKUMM JUIs MarHUTHBIX | 1 buo-Casapa-Jlamiaca 4
I0JIEN, CO31aBAEMBbIX ITPOBOJHUKAMU PA3INYHOMN
dbopMbI, pacuera Cuil, ACUCTBYIOUIMX Ha 3aps-
JKCHHBIC Y9aCTUIBI B J3JICKTPUYCCKOM W MArHuT- I[BI/I)KGHHG 3apsDKCHHBIX YacTHUIL B
HOM IIOJIFX, XapaKTCPUCTHUK JABHKCHHUSA OTHUX JJIEKTPUUECKOM ¥ MAarHUTHOM 2
gacTull U ux Tpaekropuid, omnpenenenus IC | momsx
MHJYKLHAH, BO3HUKAIOUIEH B KOHTYpE, BPEMEHU .
HapacTaHus U YOBIBaHUS TOKA MPH 3aMbIKAaHUHU U #IBIICHHC SJICKTPOMATHHTHOU 4

pa3MbIKaHUU JIEKTPUUECKON e

WHIYKITUN
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Monyas 4
Heﬂb: HpI/I06peTeHI/Ie HaBBbIKOB pacucra QHGKTpOMaFHI/ITHI)Ie KOJIeOaHUs 2
XapaKTepUCTHK COOCTBEHHBIX W 3aTyXaloIIUX
AJICKTPOMArHUTHBIX ~KOJICOAHWW, TPUMEHEHUS

3aKOHA COXpaHCHHUs dHEpPruu B KoseOareiabHOM | IHTepdepeHuns ceera 2
nporecce, OTIpeIeIICHUS TIOJIOKCHUS
MaKCHMYMOB u MHUHUMYMOB B

Y . ™ Hudpakmus cera 4
uHTEpPEPEHITMOHHON KapTHHE, pacueTa

IU(QPAaKIMOHHOW  KapTUHBI ~ METOJOM  30H
@peHenst, ONpEeNeIcHUE IOJOKEHUA TJIaBHBIX

MaKCHMYMOB B CIeKTpe oT aupaxiponmoii | [10PH3aLs H UCIEPCHS CBeTa ’
PENIETKH, pa3peInaroeil CoCOOHOCTH PENIETKH

Moayas 5

Henb: npuoOpeTeHHe HABBIKOB NPHMEHEHMS | .. . 5

3aKOHOB TCIIJIOBOTO M3JIYUYCHUA [JId pacucTa
XapaKTEPHCTHK HCTOUHUKOB M MPHEMHUKOB | (borosdhert 2
TCIIJIOBOT'O M3JIYUCHUSA, HNPUMCHCHHA 3aKOHOB
dboTodrddexra I pereHuss MpakKTUISCKUX 3a-

JlaBiieHue cBeTa 2
Jlad, pacueT CUJIBI CBETOBOTO JIABICHUS, TIPUMeE-
HeHue 3akoH KommToHa g pacduera mapamer-
P P A¢pdexr Komnrona 2

POB paccestHHOTO (DOTOHA U DIIEKTPOHA OT/IAYH

Moayas 6
Hean: npuobpereHne HaBbIKOB pacyera miauH | [Toctymarer bopa. Cnektp atoma
BOJH M 4YacTOT CIEKTPaJbHBIX JIMHUW aroma | BOAOpoJaa

BOJZIOpOJa ¢ moMolIbio noctyinaToB bopa u dop-
Myiel banbMepa, mOCTpoeHHE >HEPreTH4YEeCKOu
JMATpaMMbI aTvOMa BONOPO/a,  pactet JUIMHEL JJ1eMeHTHI KBAHTOBOH MEXaHUKHU
BOJIHBI Jie Bpoiins, npunsTHe peieHus o Heod- 4
XOJIUMOCTU TPUMEHEHHUs KBAaHTOBOM MEXaHHUKHU
MpU ONHUCAHWUU JBUKEHHS YacTUL, MpHOOpe-

TCHHC HABBIKOB OINPEICICHHSA BEPOSTHOCTH | Vpapuenue LlIpenuurepa. [Tosee-
HaXOXKJICHHS YACTHIBI HA 3aJaHHOM OTPE3KE B | gpe yacTHIBl B OECKOHEYHO IIIy-

OECKOHEYHO TIyOOKOil OIHOMEDHOH IMOTEHIM- | Gokoif OXHOMEPHON IOTEHIHAIb- 6
QITLHOM sSIME aHATUTUYECKHU U 110 TpaduKy HOM sIMe
Monayas 7
Less: npuoOpeTeHre HaBBIKOB pacyera 3Hepruu | [lonynpoBogHUKY, BHYTPEHHUI 2
aAKTHBAIIAN TTOJTYTIPOBO/THHKA, ero | pororddexr
CONPOTHBIICHUS, JUIMH BOJIH W 4YacTOT CBETa,
BLI3BIBAIOIIET0  BHYTpeHHHH  (oTosddekr, | SAKOH PATHOAKTHBHOTO pacmasia 2
MPHMEHCHMA 3aKOHA PajMOAKTHBHOTO PACHala [myyon e o
IUTSL PEIICHHsI 3a/1a4, 3aliCH SICPHBIX PEaKIus, JHEpreTHTeCKuH ShHEKT AMCPHBIX 4
pacdera SHEpPTUU CBS3H SIpa peaxii

6. CamocrosiTesibHas pad0Ta 00YYAIOIIMXCH U TEKYILIMA KOHTPOJIb HX

yCIeBaeMOCTH.

6.1. Llesiu caMmoCcTOATEIBLHOM PA0OTHI
dopMupoBaHUE  CHOCOOHOCTEM K CaMOCTOSTEIbHOMY MO3HAHUIO U OOYYEHHIO,
MOMCKY JIUTepaTypbl, OOOOIICHUIO, OMOPMIIECHUIO M TMPEJICTABICHUIO IOJYYCHHBIX
pPE3yNbTaTOB, WX KPUTHYECCKOMY aHAJIM3y, IMOMCKY HOBBIX M HEOPAMHAPHBIX PEIICHHM,
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ApryMEHTUPOBAHHOMY OTCTAMBAHUIO CBOMX MPEMIOKECHUH, YMEHHUM MOJATOTOBKHU
BBICTYIUICHUN U BEJICHUS JUCKYCCHM.

6.2. Opranuzanus u coJepkaHue CAMOCTOATEIbHOMH PadoThI

CamocrosiTenbHas paboTa 3aKIOYaeTCs B HM3YYEHUHM OTIEIBHBIX TEM Kypca IO
3aJIaHUI0 MPENOoIaBaTelNis M0 PEKOMEHAYEeMOH UM y4eOHOM JUTepaTrype, B MOJTOTOBKE K
7a00paTOpHBIM  paboTaM ©  TMPAKTHYECKUM 3aHATHSAM, K TEKYIIeMy KOHTPOJIIO
YCIIEBa€MOCTH, 3a4€Ty, JK3aMEHY.

[Tocne nexuu 1Mo COOTBETCTBYIONIEH TeMe, CTYJIEHTaM BBIIAIOTCS WHIWBHUIYyAIbHBIC
3aJ1auu JUIsl CAMOCTOATEILHOTO PEIICHHS. 3aTeM 3TH 3aJ]a4i pa30UParOTCs U 3aIUIIAI0TCS
Ha MPaKTUYECKUX 3aHiATHsAX. KomnuecTBo Takux 3amay coctaBisietr 7-9 3a cemectp. 3agaun
opOpMIISIIOTCSI B OTIEIBHBIX TETPaAsiX, TpauKud CTPOSATCS HA «MHJUTUMETPOBKEY.
MakcumanbHasi OIlEHKA 3a BBIMOJHEHHYIO 337ady — 3-0 OaljloB B 3aBHCHMOCTH OT €€
TPYIOEMKOCTH, MUHUMAJIBHBIN 0aJllI COOTBETCTBEHHO 2-3.

B pamkax aucuuiuivebl BeImosHseTcs 20 mabopatopHbix pador (6 B mepBoM
cemecTpe, / BO BTOPOM U 7 B TPETbEM), KOTOPHIE 3AIIMIIAIOTCS MOCPEACTBOM YCTHOTO
orpoca. MakcumanbHasi OIIEHKa 3a KaXIyl0 BHIMIOJHEHHYIO J1abopaTopHyio paboty — 6-8
0aJI0B B 3aBUCHMOCTH OT €€ TPYJ0EMKOCTH, MUHUMaNbHas — 3-4 Oaia.

BrinonHenune Bcex J1abopaTOpHBIX padbOT 00s3aTenbHO. B cilyyae HEBBIOJIHEHUS
nabopaTopHOl pabOThI IO YBAKUTEIHLHON MPUYUHE CTYACHT JO/HKCH BBITIOJHUTH €€ IO
PYKOBOJICTBOM JIaDOpaHTa M 3aIIUTUTH €€ B Yachl, OTBEJIEHHbIE HA KOHCYJIHTUPOBAHHE C
MPEMNO/IaBaTEIIEM.

Texymuii KOHTPOJb YCIIEBAEMOCTH OCYIIECTBISETCS C MCIOJIb30BAHUEM MOJIYJIHHO-
PEUTHUHTOBOW CUCTEMBI OOYUEHHS U OIEHKH TEKYIIEeH yCTIeBAEMOCTH 00yYarOIINXCA.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE O0ecneyeHne TUCHUIINHbI.
7.1. OcHOBHAasI JIUTEPATYPA MO JUCHUILINHE

1. CagenneB, U.B. Kypc obmieii ¢pusuku : yde0. mocoOue sl By30B 1O TEXH.
(550000) u Texnomor. (650000) HampaBiIeHUSM : B COCTaBe y4eOHO-METOIAMYECKOTO
komruiekea : B 3 T. T. 1 : Mexanuka. MonekynsipHas ¢uszuka / 11.B. CaBenbes. - 12-¢ us.
; ctep. - Cankrt-IletepOypr [u ap.] : Jlans, 2016. - (YueOnuku s By30B. CrieruanabHas
nuteparypa). - IObC Jlanb. - Tekcr : anexkrponnsiit. - ISBN 978-5-8114-0630-2. - URL:
https://e.lanbook.com/book/71760#book_name. - (ID=108789-0)

2. CagenweB, U.B. Kypc ob6mieit ¢usuku : yuyed. mocoOue sl By30B MO TEXH.
(550000) u Texnosor. (650000) nHampaBieHusM : B 3 T. : B cocTaBe Yy4eOHO-
METOJUYECKOro KoMiuiekca. T. 2 : DiekTpudyecTBo U MarHetusMm. Boauel. OnTtuka / 1.B.
CagenbeB. - 13-e usn. ; crep. - Cankr-IletepOypr [u ap.] : Jlans, 2017. - (YueObuuku mms
By30B. CnernuanbHas jureparypa). - ObC Jlans. - Tekct : anexrponnsiit. - ISBN 978-5-
8114-0631-9. - URL.: https://e.lanbook.com/book/91065#book name. - (ID=108790-0)

3. CagenbeB, U.B. Kypc o6mieit ¢husuku : yued. mocoOue njisi By30B MO TEXH.
(550000) u Texnosor. (650000) HampaBneHusM : B 3 T. : B COCTaBe Y4eOHO-
Meroanueckoro komruiekca. T. 3 : KsantoBas ontuka. ATtomHas ¢(usuka. Pusnka
TBepaoro tena. Gu3nka aTOMHOTO siipa u aneMeHTapHbix yactull / 11.B. CaBenbes. - 11-e
m3a. ; crep. - Cankt-IlerepOypr [u ap.] : Jlawb, 2017. - (YueOHUKH 175 BY30B.
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Cnennanbnas muteparypa). - ObC Jlawb. - Tekct : anexrponnsiii. - ISBN 978-5-8114-
0632-6. - URL.: https://e.lanbook.com/book/92652#book_name. - (ID=108791-0)

4, Tpodumona, T.M. Kypc ¢wusuku : ydeb. mocodbue s By3oB / T.W.
Tpodumosa. - 16-e uzn. ; crep. - M. : Akagemus, 2008. - 558 c. : un. - (Beicuiee
npodeccroHalibHOEe 0oOpa3oBaHue). - Tekct : HemocpeacTBeHHbIH. - ISBN 978-5-7695-

4956-4 : 369 p. 60 k. - (ID=73550-184)
7.2. JIonoJIHUTEJIbHAS JIUTEPATYPA MO AMCUUILIIMHE

1. ['pabosckuii, P. . Kypc dusuku : yauedbnoe nmocodbue / P. . I'paboBckuit. —
12-e u3n., crep. — Cankrt-IletepOypr : Jlans, 2021. — 608 c. — ISBN 978-5-8114-0466-

/.— Texcr : anexkTpoHHsbIi // Jlanb : anekTpoHHO-OMOIMOTEeuHass cuctema. — URL:
https://e.lanbook.com/book/168382 (142433-0).

2. Usnues, A. /I. ®usuka : yuebHoe nocodbue / A. JI. IBnueB. — 2-e u3n., Ucmp.
— Camnkr-IlerepOypr : Jlawp, 2021. — 672 ¢. — ISBN 978-5-8114-0760-6. — Texer :
ANEKTpOHHBIN //  JlaHb  :  BJeKTpoHHO-OMOMMoTeuHas  cucrema. —  URL:
https://e.lanbook.com/book/167746 (142860-0)

3. JluenneB, H. M. Kypc ¢uzuku : yuebnuk / H. M. JluBenneB. — 7-e¢ u3j.,
crep. — Cankr-Iletepoypr : Jlanp, 2021. — 672 c¢. — ISBN 978-5-8114-1240-2. —
Texct : oanexTpoHHsld // Jlanb : »JeKTpoHHO-OMONMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/168372 (142432-0).

4, Yepros, A.I'. 3agaunuk no Qusuke : yuyeOHOe mocobue s BTy30B / A.l.

Yeprtos, A.A. BopoObeB. - 8-¢ uzn. ; mepepad. u mom. - Mocksa : @usmatiur, 2007. - 640
c. : mi. - Tekcr : HenocpeacTBeHHbIN. - ISBN 5-94052-098-7 : 331 p. 10 k. - (ID=61477-
177)

5. Knunrep, A.B. 3agaunuk mo Qgusuke ¢ 3MeMEHTaMH TEOPUHM U IPUMEpaMU
perieHus : yueOHoe mocoOue Jist By30B 10 HampasieHuio "Texnuka u Texnonoruu" / A.B.
Knunrep. - 2-e u3a. ; ucnp. u goi. - Mocksa : @nunTa : Hayka, 2008. - 240 c. - bubnuorp.
: ¢. 240. - Tekct : HenocpeacTBeHHbIN. - ISBN 978-5-9765-0214-7 (dnunta) : 120 p. -
(ID=67683-91)

6. ®upranr, E.B. PykoBoJICTBO K pelieHuI0 3a7a4 Mo Kypcy ooiie Gpusnku :
yueOHOe TMocoOMe ISl BY30B MO TEXHHUYECKHMM M TEXHOJOTHYECKHM HAIPAaBICHUSM U
cnenuanbHocTsM / E.B. @upranr. - 4-e uzn. - Caukr-IlerepOypr [u np.] : Jlawb, 2021. -
(Yuebnuku niis By3oB. CrnenuanbsHast uteparypa). - ObC Jlanb. - TekcT : 3eKTpOHHBIH. -
ISBN 978-5-8114-0765-1. - URL.: https://e.lanbook.com/book/167786. - (ID=142436-0)

1. Kanamaukos, H.I1. ®uszuka. UuTepHeT-TecTupoBaHne 0a30BBIX 3HAHHUM :
yuebHoe nocobue aiisi By30B Kk denepanbHOro HHTEpHET-TecTUpoBanuio 1o ¢usuke / H.IL
Kanamauko, H.M. KoxeBuukos. - Cankt-IletepOypr [u np.] : Jlans, 2009. - (YueOHuKH

st By30B. CriertnanbHas auteparypa). - ObC Jlanb. - Tekct : anexktponnsiid. - ISBN 978-
5-8114-0925-9. - URL.: http://e.lanbook.com/books/element.php?pll_id=172. -
(1ID=108785-0)

7.3. MeToan4yecKkue MaTepuaabl

1. JIaGopartopHblil mpakTukyMm no ¢usuke. Y. 1 : MexaHuka u MOJEKyJIsIpHas
¢usuka / TBepckoit roc. TexH. yH-T ; cocT.: A.B. TBapaoBckuii [u np.]. - Teps : TBI'TY,
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2019. - 95 c. - Tekcr : HemocpeactBeHnblil. - ISBN 978-5-7995-1009-1 : 180 p. -
(ID=134115-72)

2. JlaGopartopusblii npakTukyMm o ¢usuke. Y. 1 : MexaHuka u MoJEKyIspHas
dusuka / TBepckoil roc. TexH. yH-T ; cocT.: A.B. TBapnosckuii, I[1.U. lepryHnos, A.B.
3yokoBa, C.P. HUcnupsH, U.B. Kpusenko, B.W. Jlamnes. - Teepp : TBI'TY, 2019. -
CepBep. - Tekct : anektponsblid. - ISBN 978-5-7995-1009-1 : 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/133605. - (ID=133605-1)

3. JlabopaTopHblil mnpakTUKyM 10 Qu3uke: yudeOHoe mocobue. Y. 2
DONEeKTPUYECTBO, MAarHeTH3M H BOJIHOBas onThka / TBepckoil TocyaapCTBEHHBIN
TeXHUYECKUU yHUBEpCUTET ; cocT.: A.B. TBapmosckuii, [1.U. [leprynos, A.B. 3yOkoBa u [
ap. |. - Teepp : TBI'TY, 2020. - 95 c. - Tekct : HenocpeacTBeHHbid. - ISBN 978-5-7995-
1009-1 : 180 p. - (ID=136356-72)

4, JlabopaTopHbIii TpakTUKyM 10 (usuke : ydebHoe mocobme. Y.2
DONEeKTpUYEeCTBO, MarHeTU3M M BOJIHOBas onthka / TBepckoil TrocyaapCTBEHHBIN
TeXHUYECKUM yHHUBepcHTeT ; cocT.: A.B. TBapaosckuii, IL.U. [eprynos, A.B. 3yOkoBa,
C.P. Ucnupsn, U.B. Kpusenko. - Teeps : TBI'TY, 2020. - 95 c. - CepBep. - Tekcr :

AIIEKTPOHHBIH. - 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 : yueObHoe nocodue. Y. 3 : KBantoBas

ONTHKA, aToMHas U sjaepHas ¢usznka / TBepckoil TOCyIapCTBEHHBIH TEXHUYECKUU
yHuBepcuteT ; cocraBurenu: A.B. TBapnosckuii, I1.1. Jleprynos, A.B. 3ybOkoBa, C.P.
Ucnupsn, N.B. Kpusenko. - Tepb : TBI'TY, 2021. - 96 c. - TekcT : HENOCPEACTBEHHBI. -
ISBN 978-5-7995-1009-1 : 201 p. - (ID=142508-72)

6. JlabopaTopHbIil TpakTUKyM 10 (usuke : yuedHoe mocodue. Y. 3 : Kpanronas
ONTHKA, aToMHass U sjaepHas ¢uszuka / TBepckoill TOCYHapCTBEHHBIM TEXHUYECKUN
yHuBepcuteT ; cocraBurenu: A.B. Teapmosckuii, I1.1. Jleprynos, A.B. 3y0OkoBa, C.P.
Ucnupsin, U.B. Kpusenko. - Tsepsr : TBI'TY, 2021. - 96 c. - Cepsep. - Tekcrt :

AIIEKTPOHHBIN. - 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. DnekTpousmMepHUTeNbHbIE MPUOOPHI : METOJ. yKa3. K Jao.

pabotam / C.P. Uctmpsin, U.B. Kpusenko; TBepckoit roc. Texs. yH-T, Kad. TM. - TBeps :
TeI'TY, 2008. - CD. - CepBep. - Tekcr : osmekrponnsii. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/71744. - (ID=71744-2)

8. Ucnupsin, C.P. JlabopaTopHblii MPAKTUKYM IO OINTHKE : METOJ. yKa3. K Jao.
paboTam JyIsi CTYJEHTOB MEPBOr0 U BTOPOro Kypca AHEBHOTo oTAa-Hus ¢ak. [IND u AC /
C.P. Ucnupsia, B.W. JlamueB; TBepckoit roc. TexH. yH-T, Kad. Td. - Trepp : TBI'TY,
2005. - 32 c. - bubnwuorp. : ¢. 32. - Teker : HenmocpeACTBeHHBIN. - 14 p. 60 k. - (ID=57112-
83)

9. Ucnupsa, C.P. JlabopaTopHbI TPaKTUKYM IO ONTHKE : METOJ. yKa3. K Jad.
paboTam i CTYJIEHTOB MEPBOTO M BTOPOTo Kypca AHeBHOTO oTaeneHus ¢dak. [TND u AC
/ C.P. Uctiupsin, B.W. Jlamues; TBepckoii roc. TexH. yH-T, Kad. T®. - Teeps : TBI'TY,

2005. - CepBep. - CD. - Tekcer : osnexrponnsii. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/56882. - (ID=56882-2)
10. 3amaun 1o (U3MKE : METOJ. YKa3. K MPaKT. 3aHATUSM : B COCTaBe y4ueOHO-

MeToanueckoro komruiekca. Y. 1 : Mexanuka, MoJieKkyisipHas (pu3uKa U TepMOAMHAMUKA /
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Tsepckoii roc. TexH. yH-T, Kad. obmieit ¢pusuku ; coct.: B.M. Komkun [u ap.]. - Teeps :
TeI'TY, 2012. - 40 c. - (YMK-II). - Cepsep. - TekcT : HenmocpeaCcTBEHHBIN. - TeKCT :
anekTpoHHbI. - 19 p. - URL: http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/93102. -
(1D=93102-94)

11. 3agaun 1Mo (Qu3MKe : METOJA. YKa3aHMs K KOHTPOJbHBIM paboTam s
CTYACHTOB 3a04HOTr0 oTAeieHus. Y. 1 : Mexanuka u MoJiekyisipHas pusuka / coct.: B.M.
Komkun, C.P. Ucniupsin ; TBepckoii roc. TexH. yH-T. - TBeps : TBI'TY, 2011. - 36 c. - CD.
- CepBep. - TeKCT : HEMOCPEACTBEHHBIH. - TEKCT : 3JIeKTPOHHBIH. - [0. 11.]. - (ID=84984-3)

12. 3amaun mo ¢usuKe : COOPHUK 3aJaHUN g TpakT. 3aHsatuid. Y. 2
DNEeKTPUYECTBO, MarHEeTHU3M, BOJIHOBas onTuka / TBepckoii roc. TexH. yH-T, Kad. obmei
¢usuky ; coct.: C.P. Ucniupsin, U.B. Kpusenko, A.B. 3yokosa. - Tseps : TBI'TY, 2015. -
36 c. : ui. - Tekcr : HemocpeacTBEHHBIH. - 49 p. 50 k. - (ID=110718-94)

13. 3amaun 1o Qusuke : COOPHUK 3aqaHUN JJIs TPAKT. 3aHSATUH : B COCTaBe
y4€O0HO-METOIMUECKOro KomIuiekca. Y. 2 : DIeKTpuuecTBO, MarHeTU3M, BOJTHOBAs ONTHKA
/ TBepckoit roc. TexH. yH-T, Kad. o6melt ¢usuku ; coct.: C.P. Ucnupsia, N.B. Kpusenko,
A.B. 3yoxkoBa. - Teps : TBI'TY, 2015. - (YMK-M). - Cepgep. - TekcT : 31€KTPOHHBIH. -
0-00. - URL.: http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110263. - (ID=110263-1)

14, 3anauu no ¢gusuke : COOPHUK 3a7ad JJIs MPAKT. 3aHIATHH : B COCTaBe y4yeOHO-
Meroanueckoro kommiekca. Y. 3 : Ontuka. AtomHas ¢usuka. KBaHTOBas MexaHUKa.
Anepuas ¢usuka / cocrt.: U.B. Kpusenko, C.P. Ucnupsin, B.M. Kowkun ; TBepckoii roc.
texH. yH-T, Kad. TD. - Teeps : TBI'TY, 2008. - 1 rubd. maraur. auck (quckera). - (YMK-

M). - Jwuckera. - CepBep. - Tekctr : osnekrtponuseii. - [0. 1m.]. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/67435. - (ID=67435-1)
15. COOpHUK BOMPOCOB W 3aJJaHWM 11 TIOJATOTOBKH K 3allUTe J1aOOPaTOPHBIX

pabdor mo ¢usuke: Mexanuka. Konebanuss u BosHbl. MonekymnsapHas ¢u3nka u
TEPMOJAMHAMMKA. DJIEKTPUUECTBO U MarHeTusM / TBepckoil roc. TexH. yH-T, Kad. TD ;
coct.: A.B. Knunrep, I1.U. eprynos. - Tsepp : TBI'TY, 2009. - 32 c. : un. - Tekcr :
HETNOCPEACTBEHHEIM. - 9 p. 02 k. - (ID=75506-90)

16. COoOpHHMK BONPOCOB M 3aJlaHUW JJI1 MOATOTOBKM K 3alIUTE JaOOPATOPHBIX
pabor mo ¢usuke : Mexanuka. Konebanus wu Bomubl. MonekynspHas ¢usuka u
TEPMOJAMHAMHKA. DIEKTPUUECTBO W MarHeTu3M / TBepckoil roc. TexH. yH-T, Kad. TD ;
coct.: A.B. Kimunrep, IL.LU. Jeprynos. - Tepr : TBI'TY, 2009. - CepBep. - Tekcr :
anektpornbii. - 0-00. - URL: http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/75376. -
(ID=75376-1)

7.4. IlporpammMmHoe obecrieueHue 1Mo JMCIUIIUHE

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

Microsoft Office 2007 Russian Academic: OPEN No Level: munensus No
41902814.

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

LMS Moodle: GPL 3.0.

Buptyanbnas naboparopus dhuszuku 2.0: ceuaeTenbcTBo Ne2003611438.
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7.5. Cnenuajau3upoBaHHbIe 0a3bl JAHHBIX, CIIPABOYHbIE CHCTEMBI, JJIEKTPOHHO-
O0u0JIMOTeYHbIe CHCTEMBbI, PodeccHOHATBHBIE MOPTAIbI B UHTEpHeT

OBbC u nuuen3nonunsie pecypcbl TBI'TY pazmenieHsr:
Pecypcsr: https://lib.tstu.tver.ru/header/obr-res
OK TeI'TY: https://elib.tstu.tver.ru/MegaPro/Web
OBC "Jlanp": https://e.lanbook.com/
ObC "YuuBepcurerckas oubimoreka onnaita": https://www.biblioclub.ru/
3BbC «IPRBooks»: https://www.iprbookshop.ru/
DnexkTpoHHas oOpa3oBaTenbHas mwiatopma "FOpaiit" (BBC
«HOpaiity»): https://urait.ru/
Hayunas snekrponnas 6ubnuorexka eLIBRARY: https://elibrary.ru/
Nudpopmanuonnas cucrema "TEXHOPMATHUB". Kondurypanus "MAKCUMYM" :
ceTeBasg Bepcus (rojjoBoe OOHOBJIEHHE) : [HOPMATUBHO-TEXHMYECKHE, HOPMATUBHO-
npaBoBbie U pykoBosiue qokyMeHTsl (I'OCTw1, PII, CHuller u np.]. duck 1, 2, 3, 4. -
M. :Texnopmartus, 2014. - (Jdoxymentanus mis npodeccuonanon). - CD. - Teker :
aNIeKTpOHHBIH. - 119600 p. — (105501-1)
baza JTAHHBIX y4e0HO-METOIMYECKUX
KomiutekcoB: https://lib.tstu.tver.ru/header/umk.html

YMK pa3mernien: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/123202

8. MaTepuajibHO-TeXHHYECKOE o0ecneyeHue JUCITUNTIUHBI

HpI/I HU3Yy4YCHUU JUCIHHIIINHBI «Dusuka» HCIIOJIB3YIOTCA COBPCMCHHBIC CPCJACTBA

oOyueHusi. Bo3Mo)kHa JeMOHCTpalys JIEKIIMOHHOTO MaTepuajia C TOMOIIBIO OBEpXe-
MpoeKTopa (KOAOCKOIA) U MYJIbTUIIPOEKTOPA.

JlaGopatopHbie paboThl mpoBoaaTcs B 3 mabopaTopusix kadeapsl oOmien Gpu3nku:

- 1abopaTopur MEXaHUKH M MOJICKYJISIPHON (PU3HKH,

- 1abopaTopuu AIEKTPUIECTBA U MATHETHU3MA,

- 1abopaTOpUU ONITUKHU, AaTOMHOM U SIepHOM (HU3UKH.

JlaGopartopun kadeapsl OCHAIIEHbI BCEM HEOOXOJUMBIM OOOpY/IOBaHHEM U

npubopamu. lMmerTcs B JIODKHOM  KOJMYECTBE JIaOOPATOPHBIC YCTAHOBKU  JJIS
BBITIOJIHEHHSI pa0oT, IEPEYHCIICHHBIX B Ta0. 3.

Ha xadenpe oOmieit ¢u3nku mMeeTcs KOMITBIOTEPHBIA KJIACC C HEOOXOIUMBIM

MPOTrpaMMHBIM 00€CTIeUeHUEeM, BKJIIOUas BUPTYAJIbHBINM JaOOPATOPHBIM TPAKTUKYM TIO
buzuke.

9. OueHoYHbIE CpeCTBA 1JIsl MPOBEACeHHUS IPOMEKYTOYHOM aTTecTalun

9.1. OueHo4YHbIE CPeaCTBA AJIs1 IPOBEACHUS IPOMEKYTOYHOM aTTecTauuu B gopme

JK3aMeHa
1. Dx3ameHaMOHHBIA OUJIET COOTBETCTBYET (hopme, yTBepxaAeHHOU [lonoxxeHnem
pabouux  mOporpaMMax — JUCUUIUIMH,  COOTBETCTBYIOIIMX  (eJepalibHbIM
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https://lib.tstu.tver.ru/header/obr-res
https://elib.tstu.tver.ru/MegaPro/Web
https://e.lanbook.com/
https://www.biblioclub.ru/
https://www.iprbookshop.ru/
https://urait.ru/catalog/organization/558989F4-28FF-4877-A870-5F53EC359F4E
https://elibrary.ru/
https://lib.tstu.tver.ru/header/umk.html

roCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTaM BBICIIETO OOpa30BaHUS C YYETOM
npodeccuoHanbHbIX CTaHIapToB. TuUMOBOW o00paszely -HK3aMEHAIlMOHHOro Owuiiera
npuBeneH B Ilpunoxkenun. OOyuaroniemycst Aa€tcsi mpaBo BbIOOpa 3aJaHUN U3 4YHCIIA,
coJiepKalmxcs B OuseTe, MpUHUMAasi BO BHUMaHUE OLIEHKY, Ha KOTOPYIO OH MIPETeHIyeT.
UYwuco sx3ameHaniMoHHbIX OmieToB — 20. Yuciio BonpocoB (3agaHuil) B 9K3aMEHAIIMOHHOM
ouiere — 3 (1 Bompoc 151 KaTEropuu «3HATh» U 2 BOMPOCA ISl KATETOPUHU «YMETHY).
[TpoaomKkuTeNbHOCTD SK3aMeHa — 60 MUHYT.
2. Ilkana oleHMBaHHMS MPOMEXKYTOUHON arTecTaluud B (QopmMe -HK3aMeHa —

«OTIIUYHOY», «XOPOUIOY, «YJIOBIETBOPUTEIIHHOY, «HEYIOBICTBOPUTEIIHHO.
3. Kputepuu o1ieHKH 3a SK3aMEH:
JUIS1 KATETOPUU «3HATH:
BBIIIIE 0a30BOTO — 2;
0a3oBbIil — 1;
HIKe 6a3oBoro — 0;
KPUTEPUU OLICHKHU U €€ 3HAUCHUE ISl KATETOPUU «YMETh:
oTrcyTcTBUE ymMeHus — 0 6am;
HaJIM4Me ymeHus — 2 ana.
«OTIUYHOY - TIPU CyMMe 0asuioB 5 uiu 6;
«XOPOIIIO» - MPU CyMMe OAILIOB 4;
«YJOBJIETBOPUTEIBLHO» - PU CyMME OQJLIOB 3;
«HEYJOBJIETBOPUTETHLHOY - TIpH cymMme O6aiutoB 0, 1 v 2.
4. Bun sk3aMeHa — MMCbMEHHbBIA SK3aMEH.
5. baza 3amanuii, npenbsaBisemMas 00yJarOnIMMCs Ha DK3aMeHE.
1 cemecmp
Tpaektopusi, yTh U NIEPEMEILICHHUE TEA.
2. Cxopocts Tena. OmnpeneneHue MOAYJS W HaAMpaBiICHUS MTHOBEHHOW CKOPOCTH.

Cpennsisi CKOpOCTb.
3. Yckopenue Ttena. OnpeneneHue MOIYJS W HANpaBJICHUs] MTHOBEHHOM YCKOPEHHUS.

HopwmainbHOe U TaHTeHIIMAIbHOE YCKOPEHHUE.
4. 3akonsl HeroTOHA.
5. Wmnynsc cuisl, BTopoi 3akoH HetoToHa B muddepentinanbHoi popme.
6. Mmmymsc Tenna, 3aK0H COXpPaHCHUS UMITYJIbCA.
7
8
9

=

MexaHnuueckas paboTa ¥ MOIIIHOCTb.
KoHcepBaTuBHBIE 1 HEKOHCEPBATUBHBIE CHUIIBI.
CBsi3b MEXy MOTEHIIMATIBLHON YHEPTUEN U CUIIOMN.

10. Mexannueckass dSHeprusi. Bujabpl MexaHWYeCKOW SHEpruu. 3aKOH COXpPaHCHHS
MEXaHUYECKON SHEPTHUU.

11. BpamaTtenbHoe JBIJKEHHME TBEPAOro Tena. YIJIoOBas CKOPOCTh M YIJIOBOE
YCKOpPEHHUE.

12. MomenT critbl. OCHOBHOM 3aKOH TMHAMHKHU BPaIaTeIIbHOTO JIBHKCHHUS.

13. MomenT unepimu TBepAoro tena. Teopema llteitnepa.

14. MoMeHT umnyJibca TBEPJOTo Tea. 3aKOH COXPaHEHHs] MOMEHTa UMIYJIbCA.

15. Kunernueckasi HEprus BpallaTEIbLHOTO JBUXKEHUS. 3aKOH COXPaHEHUSI SHEPIUU
MIpY BpallaTeIbHOM JBHKECHUU.
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16. Iloctynatel cnenuansHolt Teopuu otHOocuTenbHOCTH (CTO). IlpeobOpazoBanus
Jlopenua.

17. Mexanunueckue kosie0anus. Byl konebaHuii. XapakTepUCTUKHU KOJICOaHUH.

18. CoOcTBeHHbIE TapMOHWYECKHE KojeOaHus. [IpyXuHHBIA, MaTeMaTHYECKHU U
(bu3nUeCcKuil MasSTHUKH.

19. VpaBHeHue rapmMoHuYeckux kosieOaHuil. CKOpOCTh M YCKOpPEHHE IIpH
KO0JIEOATEIILHOM JIBHKEHUH.

20. Dueprus konebaHuil. 3aKOH COXpaHEHUS SHEPTUU MTPU KoJeOaTeIbHOM ABMKCHUU.

21. 3aryxatoiue cOOCTBEHHbIE KOJIeOaHusI.

22. BeiHyx/1eHHbIe Kojiebanus. Pe3onaHc.

23. Mexanuveckue BOJHBI. Bubl BoJTH. XapaKkTepUCTHUKUA BOJTHBI.

24. YpasHenue BOHBIL. [ paduueckoe mpeacTaBIeHUE BOJTHBI.

25. Crosiune BOJIHBI.

26. OCHOBHBIE TOJIOKCHHUSI MOJIEKYJISIPHO-KHHETUYECKON TEOpUHU. XapaKTepUCTUKU
MOJIEKY.

27. XapakTepuCTHUKH COCTOSIHUS HJEalbHOTO ra3za. YpaBHeHHMEe MeHaemneena-
Knaneiipona. M3onpoueccsl.

28. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KHHETUIECKOU Teopuu. 3akoH JlanpToHa.

29. Ckopoctu MoJekyil. Pacnipenenenne MoJIeKyl HealbHOTO Ta3a MO CKOPOCTSIM.

30. bapometrpuueckast Qopmyna. Pacmpenenenne MoneKyn WHIEalbHOrO rasa IIo
SHEPTUsIM.

31. DddexTuBHBIN TMaMeTp U JAJIMHA CBOOOIHOTO MTpodera MoJIeKyl.

32. SIBneHus mepeHoca B ra3ax.

33. Kunernueckas 3neprus Mosiekyi. CteneHu cBoOOAbl MOJIEKYJIBI,

34. BHyTpeHHss SHEPTHs U TEIJIOEMKOCTh MJ1€aIbHOTO ra3a.

35. [lepBoe Havasi0 TEPMOAMHAMUKH.

36. AnrabaTU4ecKuid poIiece.

37. Bropoe Hauano TepMOJAUHAMUKH.

38. [IpuHIIMIT AEHCTBUS TEIIJIOBOTO IBUTATENS M XOJIOIUILHON MAIIIAHEI.

39. DHTpOMUs CUCTEMBI U €€ CBOCTBA. CTAaTUCTUYECKUI CMBICI SHTPOITUH.

40. PeanbHble Ta3bl. YpaBHeHue Ban-nep-Baanbca.
2 cemecmp

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

Onektpuyeckoe rmone. HanpspkeHHOCTh  anekTpuueckoro  mojist.  [IpuHnun

CYIIEPIIO3ULIUU TTOJEH.

PaGoTa cui anextpuueckoro nojs. [lorennman u pa3HoCcTh NOTEHIIUAIOB.

CBs13b MEXKy MOTEHIIMAJIOM U HAMPSKEHHOCTHIO AIEKTPUUECKOTO MOJIS.

[ToTok BeKTOpa HANPSXKEHHOCTH AiekTpuueckoro nojsi. Teopema ["aycca.

Teopema ['aycca U ee mpuMeHEHUE Il pacyeTa MoJisi OECKOHEYHOW OJHOPOAHO

3apsHKEeHHOM TUIOCKOCTH, ABYX MapajuieIbHbIX MIIOCKOCTEH.

7. Teopema 'aycca u ee mpuMeHeHHE AJsl pacuera Moyt OECKOHEYHON OIHOPOIHO
3apsKEHHOU HUTH.

8. Teopema l'aycca u ee mpuMeHeHHE AJsl pacyeTa MOJid MOBEPXHOCTHO U OOBEMHO
3apsKeHHOMN cdepsl.

9. DrexTpuueckoe noie B BeuecTse. Juanexkrpuku. [lonsgpuzanust AM3IEKTPUKOB.

19

no

ook ow



10. DnekTpuyeckoe moJie B IPOBOJAHUKAX. DICKTPOEMKOCTb.

11. DHeprus MEKTPUIECKOTO MOJIA.

12. MarautHoe nosie. BeKTop MarHUTHOM MHIYKIMHU U HAIpPSKEHHOCTh MAarHUTHOIO
nosist. [IpuHIUI Cyneprno3uii MarHUTHBIX MOJIEH.

13. B3aumoieiicTBrE MPOBOJHUKOB C TOKOM. 3aKOH AMIiepa.

14. 3axon buo — Capapa — Jlannaca. PacyeT HanpssKeHHOCTH IO MPSIMOJMHEHHOTO
IIPOBOJTHUKA C TOKOM.

15. 3akon buo - CaBapa — Jlammaca. PacyeT HamnpsKeHHOCTH TOJsL KpPYTOBOIO
MIPOBOJTHUKA C TOKOM.

16. JIBmkeHue 3apsHKeHHBIX 9acTUIl B MarHUTHOM ToJie. Cuna Jlopenta.

17. ITpuHuMn 1eMCTBUS YCKOPUTEIIEH 3apsIAKEHHBIX YaCTHLI.

18. Iupkynsiusi BEKTOpa HAMPSKEHHOCTH MAarHUTHOTO ToJiA. PacueT HampsKeHHOCTH
MarHUTHOTO TOJIsi OECKOHEYHO IJIMHHOTO colieHouaa. Teopema [aycca mis
MarHUTHOTO TIOJIS.

19. Pabota B MarHuTHOM 1moJjie. MarHUTHBIN TIOTOK.

20. MarauTHOE 110J1¢ B BemiecTBe. /(ua-, mapa- u heppoMarHeTHKH.

21. SIBnenue >NEKTPOMarHUTHON MHAYKIMHU. 3akoH Dapanes.

22. SIBnenne caMOMHIYKIIUA. VIHTyKTUBHOCTS.

23. Tok nipu 3aMBIKaHUW U Pa3MbIKAaHUN 1SN ¢ HHAYKTUBHOCTBIO.

24. DHeprusi MarHUTHOTO TIOJISL.

25. CBOOOIHBIC JIEKTPOMAarHUTHBIC KOJIeOaHMS B KoJieOaTeIbHOM KOHTYpE.

26. 3aTyxarouue JIeKTPOMarHuTHbIE KoJIeOaHusl.

2. BeIHYXJICHHBIE DJIEKTPOMarHuTHbIC KojiebaHus. Pe3onanc.

28. [lonsiTue 00 ANEKTPOMArHUTHOM TIoJie. YpaBHeHUs MakcBea.

29. DnekTpoMarHuTHbIC BOJIHBL. VX CBOMCTBA M XapaKTEPUCTUKH.

30. ITpupozaa ceera. OCHOBHBIE 3aKOHBI TEOMETPUUECKON ONTHKHU.

31. UnTepdepenrus ceera. [loHsITHE O KOTEPEHTHOCTH CBETOBBIX BOJIH.

32. Cnoco6s1 HabmoaeHus naTepdepennnn csera. OnbiT FOHTa.

33. CriocoObl HaOmoAcHUST WHTEpPEepeHnun cBeTa. [loJ0Chl paBHOTO HAKIOHA W
PaBHOM TOJIIUHEL.

34. Ilpumenenue nHTEpHEPEHIINN CBETA.

35. Mudpakuus ceera. [Ipuniun [oiirenca — @penens. 3oubl Openens.

36. ludpaknus OpeHens cBeTa Ha KPYTJIOM OTBEPCTHH M KPYTJIOM JUCKE

37. Nudpaxnus Opaynrodepa Ha meIu.

38. MudpaximonHas pelieTka u ee IpuMeHEHHE.

39. lonspuzamust cBera. 3akoH Maimoca. CriocoObl MOJY4EHHS MOJISIPU30BAHHOTO
cBera. [IpumeHeHue nosspusaimm.

40./Iucniepcus cBera.

[lonb3oBaHME pa3IMYHBIMU TEXHUYECKMMHU YCTpoMcTBaMu He paomyckaercs. [Ipu
KETaHWUM  CTyJIGHTa TOKWUHYTh TMpENeibl  ayJuTOPUM BO  BpeMs  OK3aMEHa
HK3aMEHALIMOHHBIA OUIIET MOCJE €r0 BO3BPAIICHUS 3aMEHSIETCA.

[IpenonaBatenb WMEET TMpaBO TMOCIAE TMPOBEPKU MHUCHMEHHBIX OTBETOB Ha
AK3aMEHAIMOHHBIC BOMIPOCHI 33/1aBaTh CTYACHTY B YCTHOUM (popMe YTOUHSIONTUE BOMPOCHI
B paMKax COJIep>KaHMsI 9K3aMEHAIIMOHHOTO OWJIeTa, BBIIAHHOTO CTY/ICHTY.
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WHble HOpMBI, pEerIaMEeHTUPYIOIIKE MPOUEAYPY NMPOBEACHUSA dK3aMEHA, NPEICTABICHBI B
ITonoxxeHun O TEKylmeM KOHTPOJIE YCIEBAEMOCTH U IPOMEKYTOUHOU aTTeCTalUu
CTYJICHTOB.

9.2. OneHouHbIe CpPeCTBA ISl IPOBEAeHHUS MPOMEKYTOUYHOM aTTecTaunu B popme
3a4yera

1. Bun npomexxyTouHoM aTTecTanuu B (opMme 3a4eTa.

Bua npoMexyTOYHOM aTTeCTallMd YCTAHABIMBAETCS MPENO/1aBaTEIEM:

M0 pe3yibTaTaM TEKYIIEro KOHTPOJsS 3HAHUW W yMeHuW oOydaromierocs 0e3
JOTIOJIHUTEJIbHBIX KOHTPOJIbHBIX UCTIBITAHUMH;

0 pe3yJbTaTaM BBINOJHEHUS JOMOJHUTEIBHOTO HMTOTOBOIO KOHTPOJIBHOTO
VCIIBITaHUS IPU HAIMYUU Y CTYJIEHTOB 33J10JDKEHHOCTEN 10 TEKYIIEMY KOHTPOJIIO.

2. Ilpu mnpoMexyTOYHOM arTecTal Oe3 BBIINOJHEHHS JOMOJIHUTEIHLHOTO
UTOTOBOT'O KOHTPOJIHOTO UCHBITAHUS CTYAEHTY B 00513aT€ILHOM MOPSIKE OMUCHIBAIOTCS
KpPUTEPHUHU NPOCTABICHUSA 3a4€ETa:

«3a4TEHO» - BBICTABISETCA O0Yy4YalOIIEMyCs MPU YCIOBUU BBITIOJIHEHHS] UM BCEX
KOHTPOJILHBIX MEPOTIPUSITUI:

BBITIOJTHEHHWE THUIIOBBIX 3a/Ja4 IO KaXJAOMY MOJYJIO B HEOOXOAMMOM OOBEME;
BBINIOJIHEHWE M 3alllUTa Ha YAOBJIETBOPUTENbHYIO OLIEHKY Ja0OpaTOpHbIX padOT Mo
KOKJIOMY MOAYJIIO.

IIpy mpoOMEKYyTOUHOW AaTTECTALlMM C BBIIOJHECHUEM 3aJaHUN JOIOJIHUTEIBHOTO
UTOTOBOI'O KOHTPOJIBHOTO HCHBITAaHUS CTYJACHTY BbIJAeTCS OWJIET C BOMNpPOCAMH MU
3a1a4aMH.

Yucro 3aganuit 1719 JOTOTHUTEIHLHOTO UTOMOBOTO KOHTPOJIBHOTO UCTIbITaHus - 20.

Yucno BompocoB — 3 (2 Bompoca i KaTeropuM «3HaTh» WU 1 BOMpoc st
KATETOPUU «YMETHY).

IIponomxuTenbHOCT — 60 MUHYT.

3. [lIxana oueHMBaHMS MPOMEXYTOUYHOM aTTECTALUU — «3aUYTEHO», «HE 3aYTECHOM.

4. Kputepuu BBINOJIHEHUS! KOHTPOJIBHOTO HWCIBITAHUS W YCIOBUS MPOCTABIICHUS
3ayéra:

IUTSL KATETOPUU «3HaThy (OMHAPHBIA KPUTEPUI):

HIDKe 0a30Boro - 0 6amr;
0a30BbIi ypoBeHB — 1 Oannia;

KPUTEPHUH OLICHKHU U €€ 3HAUCHUE JJIs1 KATETOPUH «yMETh» (OMHAPHBINA KpUTEPUR):

oTrcyTcTBUE yMeHus — 0 6a;
Hajguuue ymenus — 1 Gana.

Kputepuu UTOroBoii OlleHKH 3a 3a4eT:

«3a4TEHO» - MPU CyMMe OAIJIOB 2 WK 3;

«HE 3a4TeHO» - pu cymme OaroB 0 v 1.

5. Jlnsg [ONOJIHUTEIBHOTO HWTOTOBOTO KOHTPOJBHOIO HCIBITAHUS CTYJIEHTY B
00513aTeTbHOM TOPSJIKE MPEIOCTABIACTCS:

0a3a 3ajaHMii, MpeIHAa3HAYEHHBIX I MpeabsABICHUS oOydaroleMycs Ha
JIOTIOJIHUTEIbHOM HTOTOBOM KOHTPOJIBHOM HCHBITAHUHM (TUIIOBOM 0Opaser 3adaHus
npusezeH B [Ipuiioxenun);
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METOJMYECKUE  MaTepHalibl,  OMNpEACNAIoIUMe  MPOLENypy  MPOBEACHUs
JIOTIOJTHUTEIBHOTO UTOIOBOI'O UCTIBITAHUS U TIPOCTABIICHUS 3a4€Ta.

[Tonb3oBaHME pa3IMYHBIMU TEXHUYECKMMHU YCTpocTBaMu He jaomyckaercs. [lpu
KEJTAHUM  CTYyJIeHTa T[OKUHYTh MpelNeiabl  ayJuTOpUM BO  BpeMs  3K3aMEHa
HK3aMEHAIMOHHBIN OUJIET MOCTE €ro BO3BPAIEHUS 3aMEHSIETCSI.

[IpenonaBaTens UMEET MPaBO MOCJIE MPOBEPKU MHUCbMEHHBIX OTBETOB BOMPOCHI
3aJaBaTh CTY/ACHTY B YCTHOW (hopMe YTOUHSIONIME BOIMPOCHI B paMKax 3aJaHuf,
BBIJIAHHOTO CTYZCHTY.

6. 3aaHKE BBINOJIHAETCS MTUCBbMEHHO U C UCIOJIb30BaHHeEM DBM.

/. IlepeyeHb BONIPOCOB AOMOJIHUTEIHHOTO HTOTOBOT'O KOHTPOJIbHOTO UCTIBITAHUS:

TemnoBoe n3nmyueHue 1 JTIOMUHECHEHITHS.

XapaKkTepUCTUKH U3ITyYaIOIUX U MOTJIOUIAOIINX Tell

3axon Kupxroda. AGCOIIOTHO YepHOE U CEPOE Tea.

3akon Credana-bonbiMana.

3akoH BuHa.

Onruyeckas MUPOMETPHS.

®opmyna Penes-/xunca. 'nnoresa I1nanka.

Buemnnii pororddext. 3akonsl poTodrdpdexra.

®dopwmyna DitHmTelHa 1715 GoTtorddekra. ['unoreza DiHIITEHHA.

10 OnbiT bore. OTOHBI U KX XapaKTEPUCTHUKHU.

11. B¢pdexr KomnroHa.

12. JlaBneHue cBera.

13. Mopenu atoma Tomcona u Pesepdopa.

14. Tloctynarsl bopa. OnbiT @panka u ['epua.

15. bopoBckast Teopust aToMa BOJ0pPO/Ia.

16. Cnextpsl aromoB. ®opmyna bansmepa.

17. I'mnote3a ne bpoiis.

18. CooTHOmenue HeonpeaeaeHHocTe [ eitzenbepra.

19. BonHoBas ¢pyHKIHS 1 ee GU3HMIECKUNA CMBICT.

20. Ypasuenue [lpeaunrepa.

21. Ilpumenenue ypaBHeHus lllpegunrepa st yacTuibl B OECKOHEYHO TITyOOKOU
OJHOMEPHOU MOTECHIUAIIBHOM SIME.

22. KBantoBele umcia. PacmpeneneHue SIEKTPOHOB IO SHEPreTHUECKUM YPOBHSIM
aToMa.

23. PeHTreHOBCKHUE CIIEKTPHI.

24. CrieKTpbl MOJIEKYJI.

25. BoinyxnenHoe usnydenue. Jlazepsl.

26. DeMeHTbI 30HHOW TE€OPUH TBEPBIX TEIl.

2(. IIpoBOJTHUKH, TUAIEKTPUKU, TTOJIYIIPOBOJHUKH C TOUKHU 3PEHUSI 30HHON TEOPUH.

28. CobcTBEHHAS TPOBOAMMOCTD MOIYITPOBOIHHUKOB.

29. IlpumMecHasi IpOBOAUMOCTH MOTYITPOBOAHUKOB.

30. IIpumeHeHre NOTYNPOBOTHUKOB JJIsI U3MEPEHHS TEMIIEPaTyPHhI.

31. ITomynpoBOIHUKOBBIE TUOIBI U TPAH3UCTOPBHI.

32. Buytpennuit poroaddekt. [Ipubopsi, paboTaromue Ha BHyTpeHHEM QoTOdPdEeKTe.

33. CocTaB 1 XapaKTepUCTUKN aTOMHOTO si/ipa.
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34. DHeprus cBA3M siipa. Y JeNbHas SHEPTHUS CBS3U.

35. PagunoakTuBHOCTH. BUBI painoakKTUBHOTO U3JTYYEHHUS M €TI0 CBOMCTRA.
36. 3aKoH paIMOAKTUBHOIO pacmaja.

37. Tlomy4yeHue siepHON SHEPTHH.

38. Moaenu aToMHOTO sijipa. SIaepHbIe CUITBI.

39. Bunbl byHIaMEHTAIBHBIX B3aUMOICHCTBUIA.

40. Knaccudukaius 31eMEHTapHbIX YaCTHII.

9.3. OueHO4YHbBbIE CPeACTBA /ISl IPOBEeHNs MPOMEKYTOUYHOM aTTecTaunu B opme
KYPCOBOii padoThl HJIM KyPCOBOI'0 MPOEKTA

VY4eOHbIM MIJITaHOM KypcoBas paboTa (IIPOeKT) MO JAUCIUIUIMHE HE TPEAYCMOTPEHBI.

10. MeToauyeckne peKOMeHAAMHU 110 OPraHU3ANNH U3YYeHUs] JUCIUTIIMHBI
CryaeHTbl Tiepell HavyajloM H3y4YeHHUs JUCHUIUIMHBI O3HAKOMJIEHBI C CHCTEeMaMu
KPEIUTHBIX €IUHHUI] W OaUIbHO-PEUTHUHTOBOW OILICHKH, KOTOpbIE JOJKHBI OBITH
OMmyOJIMKOBaHbI U pPa3MEIlIeHbI Ha caiiTe By3a Wi Kadeapsbl.
CtyneHTsl, U3ydyaromue IUCIUILIAHY, 00eCIeUUBAIOTCS AJIEKTPOHHBIMU W3IaHHUSIMHU
WJIM TIOCTYTIOM K HUM, Y4€OHO-METOIMYECKIM KOMIUIEKCOM 10 TUCIIUTIIINHE.

11. BHeceHue U3MeHEHUI U JONOJHEHUI B pa004y0 NPOrpaMmy AU CHUIINHBI
Kadenpa exeromHo oOHOBISIET conepkaHUE pabOYMX MPOrpaMM JUCIUIUIMH, KOTOPBIE
opopMIsitoTCS TpoTOKOIamMu. PopMa MpoToKoia yreepxaeHa [lonoxkeHneM o CTpyKkType,

cojliep>)kaHuu U odopMiieHHH pabouyux MpPOrpaMM JUCHUIUIUH, MO 0Opa3oBaTEIbHBIM
nporpamm, cootBercTByIOMUX OI'OC BO ¢ yuerom npodeccroHanbHbIX CTaHIAPTOB
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IIpunoxenue 1

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

Hamnpasnenue noarorosku 6akanaspos 04.03.01 Xumus
[Tpodunb — MeaunuHckas u papmaiieBTHUECKask XUMUS

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 cxxumMaercst
_ 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
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Ipuaoxenne 2

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

Hanpasnenue noarorosku 6akanaspo 04.03.01 Xumus
[Ipodunb — MeaunuHckas u papmaiieBTHUECKask XUMUS

Kadenpa «Ob6mas pusukay
JuncuumimHa «Pu3ukay

SK3AMEHALIMOHHBIN BUJIET Ne_1

1. Bonpoc nist mpoBepku ypoBHS «3HATD» — 0 unu 1 nnm 2 6anna:
Honsipuzauusa ceera. 3akon Mamioca. Cnoco0bl NOJMyYeHHS MOJISIPU30BAHHOIO
cgera. lIpumMeHeHue noasipu3anuu.

2. 3ananue 11 npoBepku ypoBHA « YMETDby - 0 unu 2 6anna:
4 Ha pucynke mn3o0paxeHo pacnpeejieHHe MNOTEHIHMAJIA
3JIEKTPOCTATHYECKOro moJjs BaoJib ocu OX. Kyna HanpasJiena
HANPSAKEHHOCTh JJIEKTPOCTATHYECKOT0 TOJsI B TOYKAX €
KOOpAMHATAMHM X1 U Xx2?7 B Kkakoil ToYke 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 HHIYKIHMH
(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 6akanaspoB 04.03.01 Xumus
[Tpoduns — MeaunuHckas u papmaieBTHIECKasT XUMUS

Kadenpa «O6mas dbuzukay
Juncuuruimaa «Ou3ukay

3AJAHME JUISA JOIMOJIHUTEJIBHOI'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 CHEKTPAJIBbHON M3JIY4YaTeJbHOH CIOCOOHOCTH a0COJIIOTHO
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 | wh(X)|? 4s1st N = 5 M MOKaKKTEe HA HEM ITY BEPOATHOCTD.

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

3aBenytromuii kadeapoit ooiment Guznku: A.B. TBapnoBckuii
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