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1. Heau 1 3a1a4u TUCHUILJIHHBI

Heabo usydeHus AUCHUILTHHBI «Du3ukay sBIsSETCS (OPMUPOBAHHE IIEIBHOTO
NPEICTaBICHU O (U3MUECKHX 3aKOHAaX OKPYKAIOIIETO MHpa B HMX EIUHCTBE U
B3aMMOCBSI3H IS PEIICHUS] HAYYHO-TEXHUYCCKUX 33]1a4 B TCOPETHUSCKUX U TPUKIIATHBIX
aCTIeKTaX; pa3BUTHE HABBIKOB CAMOCTOSITEIBHOTO H3yUEHHUS JIMTEpaTypbl MO (U3HKE,
NpOBeACHHS (PU3NICCKUX IKCIIEPUMEHTOB U MPEJCTABICHUS UX PE3YyIbTaTOB; BRIPAOOTKA
YMEHHSI aHATU3UPOBATH MOJIYICHHBIC PE3yIbTaThl; POPMUPOBAHNE HEOOXOIUMON OCHOBEI
st 6onee TayOokoro u 3(PQPEKTUBHOTO OBJAJCHUS IOCICAYIOMUMHA JTUCIATLUTHHAMUA
OOIIETEXHNIECKOTO ¥ MPOGECCHOHATHHOTO ITHKJIOB.

3agayaMu JTUCIMIUIAHBI SBIISIOTCS: HM3YYCHHE OCHOBHBIX (PH3UYECCKHUX SBICHHIA,
oBJIaZicHHE (YHIAMCHTAIBHBIMU TOHATHIMHE, 3aKOHAMH W TEOPHUSIMH (U3NKH, a TaKKe
MeTodaMHu (PU3NYECKOTO HCCIICNOBAHUS, OBJAJCHUE METOJaMU PEIICHUS KOHKPETHBIX
3aJlad M3 PA3IMYHBIX oOyacte (u3mkyu; (GOpMUpPOBAHWUE HABBIKOB IIPOBEICHUS
(U3UYECKOTO HKCIIEPUMEHTA, YMEHUS BBIJCIATh KOHKPETHOE (PU3NYECKOE CO/IEpKAHUE B
MPUKIATHBIX 3a/adaX y4eOHOH W TpoeCCHOHATBHON NEATeIbHOCTH, YMEHUE KPUTHIHO
OIICHUBATH TOJy4YEHHBIC PE3yIbTATHI.

2. Mecro nucuuniannbl B cTpykrype QOOII

JucuumuimHa oTHOCHUTCS K oO0s3aTenbHOoM vactu bioka 1 OIT BO. Jlns ocBoeHus
TACUUATUIMHBL  «DU3MKa» CTYAEHTBHI HCIIOJB3YKOT 3HAHUS, YMEHUS W  HaBbIKH,
chopMUpOBaHHBIE B XO0JI€ M3YyUYCHHUS (PUBMKU U MAaTeMaTHUKU B MPOIECCE JOBY30BCKOTO
oOyuenusi. OcCBOeHHE [aHHOW JUCHUMIUIUHBI SIBJISETCS HEOOXOIMMOM OCHOBOM ISt
MOCHEAYIONIEr0  M3Y4YeHUs  AUCHUIUIMH, CONPSKEHHBIX ¢ IpodeccHoHaIbHBIMU
CTaHJapTaMU U MPOUIBLHON HAMPABICHHOCTHIO.
[IproOpeTeHHbIe 3HAHUSI B paMKaX JTaHHOW JUCIUIUIMHBI TIOMUMO HUX CaMOCTOSTEILHOTO
3HAUEHHMS SBIISIIOTCS OCHOBOM ISl M3YYEHHS TaKuUX KypcoB, Kak «be3onacHocTh
KUZHEACATECTLHOCT», «MHCTpyMEHTaIbHbIE MNpPOrpaMMHBIC CPEACTBA I pa3paOOTKH
ABTOMATHU3UPOBAHHBIX CHCTEM B MPOMBIIUICHHOCTH» W Jp., & TaKXe HYXHbl IpHU
MPOXOXKJICHUH TPOU3BOJICTBEHHON IPAKTUKH.

3. [lnanupyembie pe3yabTAaThl 00y4eHNsI 0 TUCHUILIIMHE

3.1. [lnanupyembie pe3yJbTAThI 00y4eHUsI M0 JUCIHUIIMHE

Komnerenuusi, 3akpenJiensHas 3a gucuumiinaoin 8 OXOII:

OIIK-1. Cnocoben npumenams ecmecmeeHHOHAYUHbIE U OOUJCUHIHICEHEPHBLE
3HAHUA, MemOoObl MAMEMAMU4ecKo20 AHAIU3A U MOOEIUPOBAHUS, MEOPEeMUYEcKo2o U
IKCNEPUMEHMATILHO20 UCCe008AHUSL 8 NPOPECCUOHANLHOU 0esameNbHOCTIU.

NuaukaTopbl KOMIIETEHIUH, 3aKPeNVIEHHbIe 3a qucuuminHoin B OXOII:

HNOIIK-1.1. ®opmynupyeT OCHOBBI MaTeMaTUKH, (U3UKU, BBIYHCIATEIHLHOM
TEXHUKU U TPOTPAMMUPOBAHUS.

3HaTh:

31. OcHOBHblE (PU3NYECKHUE SIBIICHUS U OCHOBHbBIE 3aKOHBI (DM3HKHW; TPAHUIBI UX
IPUMEHUMOCTH, IPUMEHEHNE 3aKOHOB B BAKHEUIIINX MPAKTUYECKUX MPUITOKEHUSX.

32. OCHOBHBIE METO/IbI INTAHUPOBAHUS U 00PaOOTKH PE3yIbTATOB IKCIIEPUMEHTOB.



33. Ha3nauenue W NPUHIUMBI JEHCTBUS BaXKHEUIIMX (PUINYECKUX MpUOOpPOB,
OCHOBHBIE IKCIIEPUMEHTAIbHBIE METO/IbI U3MEPEHUS (PU3UUECKUX BEJTUYMH.

Ymersn:

V1. IlpumeHstTh 3aKoHbl (U3UKA M METOJbl PEIICHUS OCHOBHBIX THUIIOB
¢bu3nYecKux 3a7a4 B pa3IMYHbIX TPAKTUYECKUX CUTYaIIHSIX.

V2. PaGorath ¢ mnpubGopamMu u O00OpYJOBAaHUEM COBPEMEHHON (hH3UYECKOU
J1a00paTOpHH.

3.2. TexnoJiorum, odecrnequBaromme (pOpMHPOBaHUE KOMIIETECHIIHIT
[IpoBeneHne  JNEKIMOHHBIX, JaOOPATOPHBIX M  NPAKTHUYECKUX  3aHATHUH,
CaMOCTOSITENIbHAs padOTa MO PYKOBOACTBOM IIPENIOAABATEIS.

4. TpynoeMKOCTh JMCUUILIMHBI M BUbI Y4eOHOH padOThI.

Tabnuna 1. Pacnpenenenue Tpy10€eMKOCTH AUCITUIUIMHBI IO BUJaM y4eOHOU pabOThI

Bua yuyeOHoil padoThI 3a4yeTHbIX AKageMH4eCKUX
eIMHUI 4acoB

OO6m1ast TPy I0eMKOCTh JUCITUTUIMHBI 12 432
AyAHUTOpPHBIE 3aHATHS (BCEro) 225

B Tom uucne:

Jlexun 90
[TpakTueckue 3ansarus (113) 45
JlabopaTtopusie pabotsl (JIP) 90
CamocrosiTesibHas padoTa (Bcero) 135+72 (3k3)

B TtoMm gucie:

KypcoBas pabdota HE IPEeyCMOTPEHA
KypcoBoli npoekr HE PENYCMOTPEH
PacueTHo-rpadguyeckue paboThI HE MPENYCMOTPEHBI
Jpyrue Buabl CaMOCTOSITEIbHON PabOTHI:

- IOJITOTOBKA K 3aIUTE JTJA0OPATOPHBIX padoT 50

- IOJITOTOBKA K MPAKTHYECKUM paboTam 50
Tekylmuii KOHTPOJIb YCIIEBAEMOCTH U 25
POMEKYTOUYHas aTTecTanus (3a4er)

KoHTponb TEKyIINI U POMEKYTOUHBIN 10+72 (3k3)
(6aJITbHO-PENUTUHTOBBIN, DK3aMEH)

[IpakTrueckast MOAroTOBKA MPU peaIn3aluu 0

JUCITUTIIIMHBI (BCETO0)

5. CTpyKTypa U cofepkaHue QU CIUIIHHbI.

CtpykTypa ¥ coAep)KaHWE JTUCHUIUIMHBI TOCTPOEHBI 10 MOJYJbHO-0JIOYHOMY
npuHiuny. [lox MogyneM AMCHUIUIMHBI TOHUMAETCS YKPYIMHEHHas JOTHUKO-TIOHSATUHHAS
TeMa, XapaKTepU3yromasics OOLIHOCTHIO UCII0JIb30BAaHHOTO MOHSATUITHO-
TEPMUHOJIOTMYECKOT0 anmnapara



5.1. CTpykTypa IMCUMILIMHBI.
Tabmuua 2. Moayny AMCHUILUIMHBL, TPYJOEMKOCTh B Yacax U BUABl Y4eOHOW PaOOTHI.

Ne| HammeHoBaHMe Tpya-tb |Jlekuun IIpakTu4., Jlao. Cam.
MOTYJIsI 4achl 3aHATHS | padoThl padora
1 cemecTp
1 | Mexanunka 98 20 11 20 47
2 | MonekynspHas ¢hu3uka u 46 10 4 10 22
TEPMOIMHAMHUKA
Bcero na 1 cemectp 144 30 15 30 69
(3au)
2 ceMecTp
3 | DNEKTpUYECTBO U 92 20 10 20 22+20 (9k3)
MarHeTu3M
4 | DeKTpOMarHuTHHIC 52 10 5 10 11+16 (7k3)
KoJieOaHUs U BOJTHOBAs
OTITHKA
Bcero na 2 cemectp 144 30 15 30 33+ 36
(9x3)69
3 cemecTp
5 | KBanToBast onTrka 44 8 6 8 10 +12 (oKx3)
6 | AToMHas pu3nKa u 52 14 6 10 10+12(7k3)
KBAaHTOBAs MEXaHUKa
7 Snepuas puszuka u 48 8 3 12 13+12(9k3)
¢du3nKa TBEpAOro TeIa
Bcero na 3 cemectp 144 30 15 30 33 + 36 (3K3)
69
Bcero Ha nucnuminny 432 90 45 90 135+ 72
(9K3)

5.2. Conep:kaHue TUCUUIJINHBI.
MOAYJIb 1. <MEXAHUKA)»

Kunemarnka MarepuanbHONW TOYKH: CUCTEMA OTCUETA, PAJNYC-BEKTOP, TPACKTOPHS,
IIEpEMEILIEHNE, ITYTh, CKOPOCTh, HOPMAJIIBHOE M TAHIC€HLUHUAIBHOE YCKOPEHHUE; YPaBHEHUS
newxkeHus. [IpoctpancTBo u Bpemss B MexaHuke HproroHa. CucTtembl KOOpIMHAT U HUX
npeodpazoBanus. Dusnueckuit CMBICT MPOU3BOAHOM ©  uHTerpana. J[uHamuka
MarepuaibHOW TOYKHM: 3aKkOHbl HbroTOHa, WMMyJbC, paboTa, KUHETUYECKas U
MMOTEHUHUAJIbHAS SHEPIus, 3aKOHbl COXPAHEHUS HMMIYJIbCAa W DHEPrUU; MOTEHIMATIbHBIE
KpuBble. CBA3b MEXKIY CHJIOM M TMOTCHUUAIBHOW »HHepruei. ['paaueHT cKaaspHOU
¢ynkuun. CTonkHOBeHHsI Tel. AOCOJIIOTHO YIpyroe cTojkHoBeHue. KunemaTuka
BpAILlaTEJIbHOTO JBU)KEHUS TBEPIOTO Te€ja: Yroy IOBOPOTA, YIJIOBas CKOPOCTh, YIIOBOE
YCKOPEHHE; CBA3b MEXKIY YIJIOBBIMA W JIMHEWHBIMU XAapAKTEPUCTUKAMU JIBHIKCHUS.
JIlnHaMMKa BpaIAaTEIbHOIO JBWKEHMUSA: MOMEHT CHUJIbl, MOMEHT HWHEpLHH, Teopema
[lIteitnepa, MOMEHT HWMIIYJbCa, KHHETHYECKAs] DHEPrUs BpaLIAaTEIbHOIO JBUKEHHS,
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OCHOBHOHM 3aKOH JUHAMHMKU BpallaTEIbHOIrO ABWKEHHs. [IpUHIIMI OTHOCHUTENBHOCTH U
npeobpazoBanus ["anmunes. Iloctynatel cnenuanbHoi Teopuu oTHocutenabHOCTH (CTO)
OlinmreiiHa. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH U mpeoOpa3zoBanus JlopeHia.
[TapagoKchl peNsITUBUCTCKON KMHEMAaTHKU: COKpPAILEHUE JITTMHBI U 3aMe/JIEHUE BPEMEHU B
JIBWKYIIUXCSA CHCTEMax OTcYeTa. PensTUBUCTCKMM uMIyibc. B3auMocCBsI3b Macchl U
sHepruu B CTO.

CBoOoaHBIE He3aTyxaroue KojeOaHus. AMIUIUTYJa, (a3a, 4acToTa U IMEPUOJ
koneOanuii. [Ipumepbl KonebaTenbHBIX IBMKEHUHN pa3inuHOM (DU3HUECKON NPUPOIBI.
3aryxamue U BBIHYXJIEHHBbIE KojeOanus. CroxeHue konebanuil (Ouenus, GuUrypbl
JIuccaxy). Mexanudeckue BOJHBI. [[1MHa BOJIHBI, BOJTHOBOE YHUCIO, (pa3oBasi CKOPOCTb.
VYpaBuenue BoHbI CTOSUME BOJHBI.

MOAVYJIb 2. <MOJIEKYJIAPHAS ®U3UKA U TEPMOJINHAMMUKA»

MoJieKynspHO-KUHETUYECKUIA M TEPMOJUHAMUYECKUNA MOJIXO0Jbl K HMCCIEIOBAaHUIO
CBOMCTB BEILIECTBA, UX Pa3jIn4Ke U B3aUMOCBs3b. MneanbHelii ras. [lapamMerpsl COCTOSHUS.
VYpaBHeHue cocrosiHus. OCHOBHOE YpPaBHEHHE MOJIEKYJISIPHO-KMHETUYECKONH TEOPHH.
Crenenu cBoOOBI M CpEAHsIsI KWHETHUECKAsi SHEPTUs MOJIEKYI. D (HEKTUBHBINA AUAMETP U
CpenHsis nnuHa cBoOOogHOro mpoodera. CBs3b TEIVIOEMKOCTH HICAIBHOTO raza C YUCIOM
cTeneHel cBoOobpl Monekys. Pacnpenenenus Makcsemna. Pacnipenenenue bonbliMana u
O0apomerpuueckass (opmyna. BeBoax pacnpenenenuii MakcBemna u bonbliMana w3
yCIIOBHSI paBHOBECHOT'O XapakTepa JBWKeHUs Mojeky. Hanbonee BeposiTHast, cpenHss U
cpenHekBaapaTtuyHas ckopoctu. Onpenenenve uyucia ABoraapo merogoMm Ileppena.
[lepBoe Hauanmo TEPMOAMHAMHMKMA B pPa3dUYHbIX H30mpoueccax. Btopoe Hauano
TepMOJAMHAMUKU. OHTponusa. Kunernueckue siBneHus: AUPQy3us, TEMIONPOBOJHOCTD,
BHYTPEHHEE TpEHHE. DOMIMUPHUYECKHNE ypaBHEHHs mnepeHoca: Puka, Oypre u HproToHa.
PeanwHblie rasel. YpaBuenue Ban-nep-Baanbca.

MOAVJb 3. «QJIEKTPUYECTBO U MATHETHU3M»

B3aumopeiictBue 3apsaoB. DJIEKTPOCTATUYECKOE IOJIE U €r0 XapaKTePHUCTUKH:
HaIpsKEHHOCTh, oTeHnnan. Teopema ['aycca. Dnekrpuueckoe mnoje aunods. Jumnoiib Bo
BHEIIHEM 3JieKTpuueckoM mnoJie. llomsipuzanust ausnekTpukoB. OpUEHTAIMOHHBIN U
nehOpMaIIMOHHBI  MEXaHU3Mbl TMOJSpHU3alMUd. BeKTop 53JIEeKTPUYECKOro CMEIICHUS
(3n1eKTpUYEeCKOn WHTYKIINH). Jusnextpuyeckas MIPOHUIIAEMOCTb BEILIECTBA.
DJIEKTPUYECKOE TMOJI€ B OJHOPOJHOM JAMRJICKTpUKE. JIMMOJBHBII MOMEHT CHUCTEMBbI
3apsiIoB. BekTop mosspusanuu JudIeKTprUKa M €ro CBSA3h ¢ OOBEMHOM M IMTOBEPXHOCTHOM
TJIOTHOCTBIO CBSI3aHHBIX 3apsi0B. BEKTOp AJEKTPUUYECKOrOo CMEIICHUsS (IJIEKTPUUYECKOU
WHIYKIUK). J{udnexkTpuyeckass BOCIPUUMYUBOCTh U JUAJIEKTpUUYECKasT TTPOHUIIAEMOCTb.
[IpoBogHUKM B 3jekTpuueckom Tmosie. PaBHOBecue 3apsjioB B mpoBojaHMKE. OCHOBHas
3a/1a4a SJIEKTPOCTATUKU TMPOBOJHUKOB. DKBUIIOTCHIIMAIbHBIE TMOBEPXHOCTU U CHUJIOBBIC
JIUHUM 3JIEKTPOCTATUYECKOTO TMOJIs MEXY MPOBOJHUKAMU. DJIEKTPOCTATUUECKAs 3allUTa.
EMKOCT, TIPOBOAHMKOB M KOHJIEHCATOPOB. OHEPTUsl 3apsHKEHHOTO KOHJEHCATOopa.
DnekTpoeMKocTb. KoHaeHcaTopbl. DHEpPrust 3JIEKTPUUYECKOTO MOJiA. DJIEKTPUUECKUN TOK:
cuja TOKa, IJIOTHOCTh Toka, JDJIC, Hampspkenue. 3akoH Oma st yyacTka Uenu, JJist
3aMKHYyTOM 1iend, B Auddepennmansaoit hopme. 3akon [xoymnsa-Jlenna. Bzaumoneiicteue
MPOBOAHUKOB C TOKOM. MAarHMTHOE MOJIE M €ro XapaKTePUCTHKU: HAIPSIKEHHOCTh U
MarHuTHass uHAyKUUs. 3akoH buo-Casapa-Jlanmaca. Cuna Jlopenuna, cuima Ammnepa.
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JIBvoKeHUe 3apsKCHHBIX YaCTHIL B AJICKTPUYECKUX M MarHUTHBIX MOJsiX. Dhdext Xoma u
ero npuMeHenue. TeopeMa O HUPKYJISIUHU (3aKOH IMOJHOrO Toka). MarHuTHOe moje B
BEILIECTBE; BEKTOP HAMArHUYEHHOCTH U €0 CBSA3b C IJIOTHOCTBHIO MOJIEKYJISIPHBIX TOKOB.
MarnutHass BOCIPUMMYMBOCTG M MAarHuTHas MpoHUUAeMocTb. Jlua-, mapa- wu
dbeppoMarHeTuk. MarHuTHBIA MOTOK. DJNEKTpOMarHuTHas WHAYKIUsA. CaMOWHIYKIUS.
NHnykTuBHOCTH. BKIIIOUEHNE M OTKIIFOUEHHE KATYIIKUM OT MCTOYHHMKA MOCTOSHHOW 3/IC.
DHeprust MarHUTHOTO TTOJIS.

MOAVYJIb 4. «QJIEKTPOMAI'HUTHBIE KOJIEBAHUS 1 BOJTHOBAS
OIITUKA»

DneKTpOMarHuTHBIE KojeOaHws. B3amMOCBS3b JJIEKTPUUECKOTO W MAarHUTHOTO
nonieii. Cucrema ypaBHeHHII MakcBenia B MHTErpaibHOM (hopMe U (pU3MUecKHii CMBICT
BXOJSIIIUX B HEE yYpaBHEHUW. DJIEKTPOMArHUTHBIE BOJIHBI. CBET Kak 3JICKTPOMarHUTHas
BoiHa. CBETOBOM BEKTOp. 3aKOHbI reomMeTpuyeckord ontuku. MHTepdepeHuus ceera u
cnocoOsl  ee HaOmonenus. [lpumenenue wuHTepdepeHu: Koublla HproTOHA,
MPOCBETJICHUE ONTUKH, uHTepdepomeTp Maiikenbcona. J[dudpakius Openens u
®paynrodepa. [lpunmun [roiirenca-Openens. Meron 300 Operens. AMIUIUTYIHBIC U
(dazoBble 30HHBIC TIacTHHKU Dpenens. Judpakius dpenens Ha KpyrioM OTBEPCTHH U
kpyriom gucke. Judpaxmus @dpaynrodepa Ha menu. JudpakuvoHHas pemieTka Kak
CHEeKTpaJbHBIM mpubop. Paspematomas crnocoOHOCTh JTU(PPAKIIMOHHONW  PEIIETKH.
[Tonspuzamust cBera. IlomyyeHne W aHamU3 JIMHEWHO-TIOJSPU30BAHHOTO  CBETA.
bproctepoBckoe otpaxkenue. JIuneiiHoe nByJyuenpenomiieHue. [lonHoe orpaxkenue u ero
MIPUMEHEHUE B T€XHUKE. BOTHOBOIBI U CBETOBOABL. [{Mcniepcust ¥ MOTJIOIICHUE CBETA.

MOJVYJb 5. «kKKBAHTOBAS OIITUKA»

TennoBoe n3nmydeHue. XapakKTEPUCTUKU U3TYyUYECHUS U CBSI3b MEKIYy HHUMH. 3aKOHBI
Kupxroda, Buna, Credana-bonbiimana. I'mnoreza u dopmyna Ilnanka. ®otorddexr.
VYpaBuenue OiHmuTeliHa. 3akoHbl Qoroaddekra. [Ipumenenue dotordpdexra. JlaBnenue
ceera. Dpdextr Komnrona. @otonsl. OnbiT bore. /yanusm cBera.

MOAYJIb 6. «<ATOMHAS ®U3NKA U KBAHTOBASI MEXAHHUKA»

Crpoenne aroma. OmnbiT Pezepdopna. [loctynatel bopa. Criektp uzimydeHus: atoma
Bojioposia. dopmyna banmpmepa. Buasl cnektpoB, criocoObl ux mnoaydenus. [IpumeHenue
criekTpoB. OnTHUyeckre KBaHTOBbIE TeHepaTopbl CIOHTaHHOE W HWHAYLHPOBAHHOE
m3nydyeHue. MHBepcHOe 3aceneHue ypoBHEW akTUBHOM cpeibl. OCHOBHBIE KOMIIOHEHTBI
nazepa. OcoO0eHHOCTH J1a3epHOTo u3mydeHusi. OCHOBHBIC THITHI JIA3€POB M UX MTPUMEHEHUE.
DJIEMEHTBI KBaHTOBOM MEXaHUKH: rarnoTe3a He-bpoitns, COOTHOILIEHUE
HEOIpeeICHHOCTEN, BOJHOBAasT (YHKIMSA, €€ CTAaTUCTHUYECKUA CMBICI UM YCJIOBHS,
KOTOPBIM OHa JOJKHA YIOBJIETBOPATH, ypaBHeHue I[lIpeaunrepa, kBaHTOBash yacTulla B
OJHOMEpPHOW TOTeHIManbHOW same. KBaHtoBbie uucia. [lpunmun Ilaynu. 3actpoiika
AJIEKTPOHHBIX 000JI0YEK MHOTOAJIEKTPOHHBIX aTOMOB.

MOAYJIb 7. «<AAEPHAA ®PU3UKA U PUUKA TBEPIOI'O TEJIA»
JIBUKEHUE AIEKTPOHOB B MEPUOAMYECKOM MoJie Kpructamuia. CTpyKTypa 30H B METailax,
MOJyIPOBOJHUKAX M AmdnekTpukax. IIpoBogumocts wmetamnoB. CoOcTBeHHas U
IIPUMECHAsI TPOBOJAMMOCTD HOJIYIIPOBOAHUKOB. YpOBeHb DEPMHU B YMCTBIX U MPUMECHBIX
IIOJIYNIPOBOJAHMKAX. TemreparypHas 3aBUCUMOCTb ITPOBOAMMOCTH IIOJYyIPOBOJIHHUKOB.
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DOTONPOBOUMOCTD MOJYIPOBOAHUKOB. KOHTAaKTHBIE SIBIEHUS B OJIYNPOBOJHUKAX. P-N -
nepexoa. PacnpeneneHue aeKTPOHOB U JBIPOK B p-N - mepexojae. TOK OCHOBHBIX U
HEOCHOBHBIX HOCHUTENEH uepe3 p-N - mepexoia. BoibrammepHass xapaktepucTuka p-n -
nepexoaa. Beimpsimisitomue cBoicTBa p-N - nepexona. CoctaB aTOMHOTO sifipa. SepHbie
CWIbl. DHeprus CBSI3M  siApa. OJHepretudeckuit 3¢pQeKkT  SAEpHOM  peakilui.
PanuoaktuBHOCTB: anb(a- U Oera-pacnaabl. SIIepHbIE pEaKUU M UX DHEPreTUYECKUn
apdext. enenue anep. Cunres saep. OyHaaMeHTaIbHbIE B3aUMOJICUCTBUS U OCHOBHbBIE
KJIACCHI DJIEMEHTAPHBIX YacTHUIl. YacTUIIbI U aHTHUYACTHUIII. JlenToHbl U agponbl. KBapku.

5.3. JlabopaTopHble padoThI
Tab6mmia 3. JlabopatopHbie pabOTHI U UX TPYAOEMKOCTh

HopsakoBbIH HOMEP MOTYJIS. HaunmenoBanue Tpya-Tb
Iesnu jabopaTopHbIX padoT JIAO00PATOPHBIX padoT B yacax

1 2 3

Moayas 1

Ienb: 3HAKOMCTBO C MOIPEMIHOCTAMHU u3MepeHus, | 1. M3yuenue morpemHoc- 6

MIOJIyYeHUs] HABBIKOB OLIEHKU CIIydallHOW M NMpHOOpHOM | Tell Hu3MepeHus yckope-

MOTPEUIHOCTH, JIOBEPUTEILHOTO UHTEPBAJIa M3MEPEHHIA, | HUSI CBOOOJHOTO MaJCHUS

3allUCM  OKOHYATEJIbHOTO  pe3yjibTaTa M3MEPEHUH | C IOMOINBIO MaTeMaTH-

BEJIMYMH, TPaQUUECKOrO MPEACTABICHUS PE3yIbTATOB | YECKOTO MasTHUKA

U3MepeHus u ompejeneHue kodhduurueHToB guHenHol | 2. OmnpexneneHue Kodd- 4

3aBHCUMOCTH TIO TpapuKy M METOJOM HAMMEHBIIHX | (QUIHEHTa BSI3KOCTH

KBaJIpaToB, NPaKTUYEeCKOe  HU3yYyeHHE  3aKOHOB | KHMJIKOCTH 10 METOAY

IBIDKEHUS Tela B Bs3KOW cpene MW 3akoHOB | CTokca

BpalaTeIbHOro JIBYDKEHUS TBEPJIOTO tena, | 3. M3ydyeHue 3aKOHOB 4

SKCIIEPUMEHTAJILHOE  ONpejelieHne KO3 UIMEHTa | BpalllaTeIbHOTO  JIBHIKe-

BA3KOCTH JKUIKOCTH M MOMEHTAa HHEpPIUM Tena, | HUS Ha MasiTHUKE

M3y4eHue  CBOOOJHBIX  KoyiebaHui  mpykuHHOTO | OGepOeka

MasTHHUKA, ompeAeraeHue Koddpduimenta xectkoctu | 4. [IpyXKUHHBINA MasTHUK 6

MPYXUHBI U KOYPPUIMEHTa CONPOTUBIIEHUS CPEIbL,

Moayas 2

Henab: uzyuenue sSBJIeHMUS] BHYTPEHHETO TpeHUS B rasax, | 1. Onpenenenue kodpou- 4

SKCHEpUMEHTAJIbHOE  OnpejeieHne  Kod(p(UIMEeHTa | IUeHTa BI3KOCTH BO3IyXa

BS3KOCTH BO3JlyXa, NMPAaKTUYeCKOe H3ydyeHue mnepBoro | 2. OmnpeneneHne OTHO- 6

Hayaja TepMOJUHAMUKH U rpaUYecKUX 3aBUCUMOCTEH | IIEHUS  TEMJI0eMKOCTeH

XapaKTEPUCTHK ra3os, AKCIIEPUMEHTAIBHOE | Ta3a METO/IOM aauadaTH-

oIpeJiesIeHUe MoKa3aTels a1uadaThl A1 BO3AyXa. YEeCKOI'0 pacIiupeHus

Monyas 3

Heas: mnomydenue rpaduyeckoro mnpexacrasienus | 1. M3yuenne 3akona Oma 4

pe3yabTaTOB W3MEPEeHHs U omnpezaenenne kodhdumm- | 2. UccneqoBanue 3yeKT- 4

€HTOB  JMHEWHOM  3aBUCUMOCTM 1O  TIpaduKy, | pOCTaTUYECKOTO MOJIs

3HaKOMCTBO C NMPOCTEHITNMHE JIEKTPHUECKUME cxeMaMu | 3. OmnpeesieHue ropu30H- 4

U 3JIEKTPOU3MEPUTENLHBIMU PUOOPaMu, MPUOOPETEHHE | TAIbHOM  COCTaBIISIOIIEH

HaBBIKOB cOopkH INEKTPUUECKUX eTel, | MAarHUTHOTO TIOJIST 3eMJTH

SKCIEpUMEHTalbHasg TNpoBepka 3akoHa OMa, Haxox- | 4. V3yueHHMe MarHMTHBIX 4

J€HHE TOYEK 3aJaHHOr0 IIOTEHIMaja, IOCTPOEHHE | CBOMCTB  (eppoMarHeTu-

HKBUIOTEHIHATIBHBIX u CHJIOBBIX JMHUA | KOB

UIEKTPOCTATUYECKOTO TOJIsI, pacyeT €ro XapakTepucTuk, | 5. OmnpeneneHue ynenb- 4

MPAaKTUYECKOE M3YYEHHE MAarHUTHOTO TOJII KPYrOBOTO | HOTO 3apsijia 3JIEKTpOoHa

TOKa u IPUHIMIA CYNEpIO3ULIH 1oJIeH, | MeTOJJOM MarHuTHOM (¢o-
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AKCIICPUMEHTAIILHOE  OMPEJCICHUE TOPU30HTAIBHOU | KYCUPOBKH
COCTaBJISIIOIIENl MArHUTHOrO IO 3€MJIH, CHSITHE
OCHOBHOM  KpPMBOM  HaMarHMYMBaHUsS H  METIU
rucrepesuca (eppoMarHeTuka, OSKCIEPUMEHTATLHOE
onpeJielIeHUE YISIbHOTO 3apsiia dJICKTPOHA

1 2
Moayas 4

Ieab: nojiydeHWE HABBIKOB OLICHKH CIIy4YalHOW U MpH-
OOpPHOI MOTPEIIHOCTH, TOBEPUTEIHLHOTO MHTEPBAJIA U3-
MEpPEHHUIA, 3alUCH OKOHYATEJIbHOTO pe3ylbTaTta u3Mepe-
HUI BenWuYuH, HaOdrofeHUEe WHTEP(EPEHIIMOHHBIX U
TUGPAKIUOHHBIX KapTUH OT Pa3IMYHBIX HCTOYHHUKOB,
9KCIIEPUMEHTAJILHOE  OIPENEICHUE JJIMHBl  BOJIHBI
JA3epHOT0 U3IYYEHHS, IIUPUHBI IIEIU U TOCTOSHHOMN
JU(GPAKIMOHHOMN pelIeTKH

1. UnTepdepenmus cera.
Omnpit FOHra

2. N3yuenue nudpakmauu
CBETa HA OJIMHOYHOM
ey 1 1udpakiuoHHON
penieTke

Moayas 5

Hean: nmoctpoenne u o0pabOTKa HKCIEPUMEHTAIBHBIX
rpaduuecKux  3aBUCUMOCTEH,  O3HAKOMJIEHHE  C
NPUHIUIIOM  JEHCTBUS  SPKOCTHOTO  IHPOMETPA,
IIPAaKTUYECKOE H3MEpPEHUE SAPKOCTHOW TeMIepaTypbl
HArpeToro Tena, NpUMEeHeHue 3akoHa Kupxroda u
¢dopmynbl  Ilmanka g ompeneneHus:  MCTUHHOMN
TEeMIIepaTyphl, SKCIIEPHUMEHTAIbHAS MPOBEPKAa 3aKOHA
Credana-bonbliMaHa, IpaKTUUECKOE U3yYEHHUE 3aKOHOB
¢dotorddekra, CHSITHE BAX BaKyyMHOI'O
¢doTodeMEeHTa, HKCHEPUMEHTAIbHOE  OIpe/eieHue
JUTMHBI BOJTHBI M3JIy4eHHsI, Pa0OTHI BBIXOJIa SJIEKTPOHOB
1 KpacHo rpaHuiibl poTorddexra

1. N3yuyenue 3aK0HOB
TETIJIOBOTO M3IIYYCHUS C
IMOMOUIBIO APKOCTHOTI'O
npoMeTpa

2. ®oTtord ekt

Moayan 6

esb: monyuyeHne HaBBIKOB IpaUuUECKOro MpeicTaB-
JIEHUS PE3yJbTaTOB M3MEPEHUs, O3HAKOMIICHHE C
YCTPOHCTBOM M TNPHHLUUIOM pabOThl CIEKTPOCKOIa,
rpaJyrdpoBKa CHEKTPOCKOIa, HAOII0eHNE JIMHEHYaThIX
CIIEKTPOB HCIYCKaHMsI C IIOMOIIBIO CIIEKTPOCKOIA U IO
¢dotorpadusaM, aHamU3 CHEKTpa M3IYYEHHUs] aToMa
BOJIOpOJIa Ha OCHOBe TeopuH bopa, m3ydeHue paboOThI
reJIMii-HeOHOBOTO W IMOJIYIPOBOJHHUKOBOIO  Jiazepa,
9KCIIEPUMEHTAIILHOE ONPEIEIIEHUE €ET0 XapaKTEPUCTUK

1. M3y4yeHue onTHYECKUX
CIICKTPOB HCITyCKaHUs.
AToOM Bogopoaa

2. OmnpeneneHue xapakre-
PHUCTUK JIA3€pHOTO HU3Iy-
YCHU

Monayas 7

Hesab: mnonydeHHE HABBIKOB Trpaduyeckoro mpenu-
CTaBIICHHUSI PE3yJbTATOB HW3MEPEHUS W OIpeNeIeHue
KO3 PHUIHMEHTOB JTUHEHHON 3aBUCUMOCTHU MO TpaduKy U

MCTOAOM  HAaWMCHBIIMX  KBaApaTOB, MPAKTHYCCKOC
HU3YUCHUC TeMHCpaTypHOfI 3aBUCHUMOCTH
IMOJIYITPOBOAHHUKA, OJKCICPUMCHTAJIBHOC OIPCACICHUC

SHEPTUU aKTUBAILUU TOJYIPOBOJHUKA, M3y4eHHE KOH-
TaKTHEIX SIBJICHUHA B MMOJIyIIpOBOJHUKAX, CHATUC BOJIbBT-
aMIEpHON XapaKTepUCTUKH P-N Tepexoja, MpaKThye-
CKO€ O3HAKOMJICHHE C METOJaMH PETUCTPAIMH PaTUO-
AKTUBHOTO HM3JIYYCHHUS, IKCIEPUMEHTAIBHOE OIpeee-
HUE JIMHEWHOTO Kod(duImeHTa MOTIOMmeHUS B-u3iy-
YEHHUsI B BO3JYX€ U aKTUBHOCTH IIpenapara

1. Omnpenenenue 3HEprun
aKTHUBAIIMXA TOIYIPOBO/I-
HUKa

2. Cusatue BAX mnony-
MIPOBOJIHUKOBOIO JAMO/1a
3. PannoakTHBHOCTE.
[Tornomenue P-uzmyue-
HUS B BO3JIyXE




5.4. llpakTyecKkune 3aHATHS.
Tabnuua 4. Tematrka NpakTUYECKUX 3aHATUN U UX TPYJIOEMKOCTb

Moayau. IIpumepHasi TeMaTHKa Tpya-Tb
Hean npakTuyecKuX 3aHATHI NPAKTHYECKUX 3aHATHI B yacax

1 2 3
Moayas 1
Less: npuoOpeTeHne HaBBIKOB ONpeeieHus xa- | Kunemaruka MarepuaibHON TOUKH 3
PaKTEpUCTUK JBUKEHUS MaTEpPUAIbHOM TOYKHU
[0 YPaBHEHUSIM €€ JBUKECHUS, IOCTPOEHUS Tpa-
(UKOB TPAaeKTOPUM JIBIXKEHHUS TOYKU C yKasa- . 2
HHUEM HaIIPaBIICHUSI BEKTOPOB CKOPOCTH, HOpMaA- Jlunavuia MaTepuanbHoi TOUKn
JIBHOTO U TaHI€HUMAJBHOTO YCKOPEHUM, MpruMe-
HEHMS 3aKOHOB HBIOTOHA, COXpaHEHUS] UMITYJIb-

3aKOHBI COXpPAHEHUS UMITYJIbCa U

ca M SHEPTMHA K PENICHUIO NPAKTHIECKUX 3a1at, SHeprum 2
ONPEIIEICHUS YIIIOBOM CKOPOCTH U YIJIOBOIO yC-
KOPEHUs ~ IPM  BpAlIaTeIbHOM  JIBWXXEHUM | KypeMmaTHKa U IHHAMHUKA
TBEPIOro TeJa, HAXOXKICHUS MOMCHTA HHEPLHH | BparaTeIbHOTO ABHKCHUS 2
¢ ucnonb3zoBanueMm TeopeMsl lllreiinepa, ompe-
JICTICHUST MOMEHTOB CHJI, paOOThl U KUHETUYEC-
KOW »HEpPruM NpH BpallaTeIIbHOM ABUXKEHUU, | MexaHuuecKue KOIeOauus u 2
OTpeIeTICHUSI XapPaKTEPUCTUK COOCTBEHHBIX U | BOosHEI
3aTyXaluX MEXaHUYEeCKUX KoueOaHUH, TIIMHbI
BOJIHBI, IIPUMEHEHUS 3aKOHA COXPAHEHUS SHEp-
T'HH B KOJIeOATETbHOM IPOIIecce
Mopyns 2
ens: npuoOpeTeHHEe HABBHIKOB ONpEaCICHUS
[apaMeTPOB COCTOSIHUSI MIEATIBHOIO rasa ¢ Io-
MOLIBbIO ypaBHEeHMsI MeHaeneeBa-Kamnelipona u
ra3oBbIX 3aKOHOB, NOCTpoeHMs TpadukoB s | OnpesereHne XapaKTePUCTHK
pPa3IMYHBIX IPOLECCOB, pacueTa CKOPOCTEM M | COCTOSHUS MJcalbHOro rasa, 4
SHEPIUH MOJIEKY]l MJIEalbHOrO Trasa, IpHMeE- | MepBOe HaYallo TEPMOJAUHAMUKHU
HEHMS TIEPBOr0 U BTOPOTO Hayaja TEPMOJAUHAMHU-
KM JIJIs1 pa3JIUYHbIX ITPOLIECCOB.
Monyas 3
Heab: mnpuoOpeTeHHe  HABBIKOB  pacueTa | DJIEKTPOCTaTHKa 2
HaNpsHDKEHHOCTH W MOTEHIHAJIa  3JIEKTPOCTa-
TUYECKOTO TOJIS, CO3JaBa€MOr0 TOYEUYHBIMU U
MPOTSHDKCHHBIMH  3apsiIaMH, TPUMEHEHUsI MPUH- | 3aKOHBI IIOCTOSHHOIO TOKa 2
MIra CyIneprio3uiuuy Inoyuet u teopemsl ['aycca,
pacueTa HaANPSHKEHHOCTH MArHUTHOTO MOJA M | MarHutHoe mojie.3akoHbl Amiepa
BEKTOpa MAarHUTHOM MHIYKIMHU Jjis MAaTHUTHBIX | 1 bro-Casapa-Jlamiaca 5
MOJIEN, CO3J]aBAEMBIX MTPOBOJHUKAMHU PA3INYHON
dbopMBI, pacuera CuJI, JACUCTBYIONIMX Ha 3aps-
KCHHBIC 49aCTUIBI B J3JICKTPUYCCKOM W MArHuT- JIBI/I)KCHI/IG 3apsDKCHHBIX YaCTHIL B
HOM TIOJISIX, XapaKTEPUCTUK JBUKCHHUS OTHUX | 5IeKTPHYECKOM U MATHHUTHOM 2
yacTull U ux Tpaekropuil, ompenenenus IC | momsx
WHAYKIMW, BO3HUKAIOUIEH B KOHTYPE, BPEMEHU .
HapacTaHus U yObIBaHUS TOKa MPH 3aMbIKaHUHU U #IBIICHAC SJICKTPOMATHHTHOU 2

pa3MbIKaHUU JIEKTPUUECKOHN LIENH

WHIYKITUW
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Monayasb 4

Heas: npuoOpereHMEe  HABBIKOB  pacueTa
XapaKTepUCTUK COOCTBEHHBIX M 3aTyXaroIIUX
AJIEKTPOMArHUTHBIX KOJEOaHUH, NPUMEHEHUS
3aKOHA COXPAHEHHUs HHEPIUU B KoyebaTeabHOM
npolecce, OTpeIeIeHuUs MOJIOKEHHUS
MaKCUMYMOB U MHUHUMYMOB B
uHTEepHEPEHIIMOHHON KapTHHE, pacuera
IU(QPAaKUMOHHOM  KapTUHBI  METOAOM  30H
@penensi, ONpenecsieHUe TONO0KEHUS TJIABHBIX
MakCUMYMOB B CHEKTpe OT JAu(paKIMOHHON
PEIIETKH, pa3peaoneil cnocoOHOCTH PEHIeTKH

:‘)J'IGKTpOMaFHI/ITHBIC KoeOaHus

Wutepdepennus cBera

Judpakuus ceera

Hons{pmaunﬂ U JUCHCPCHA CBCTA

Monayasb 5

Heab: mnpuoOpeTcHHE HABBIKOB IPUMEHEHHUS
3aKOHOB TEIJIOBOTO HW3IY4eHHs JUIs pacyera
XapaKTePUCTHK HCTOYHMKOB W TMPHEMHHKOB
TEIJIOBOTO M3IIyYCHUS, NPUMEHEHHS 3aKOHOB
¢dorodddexra I pemeHus MpaKTHUIECKUX 3a-
Ja4, pacuyeT CHJIbl CBETOBOTO JIABJICHHS, PUME-
HeHue 3akoH KommnroHa Juis pacdera mapamer-
POB paccessHHOTO (POTOHA ¥ AIEKTPOHA OTAAYH

Temnosoe HU3JIy4YCHUC

dotorddext

[laBienue ceera

Addext Komnrona

Moayas 6

Heab: nmpuoOpeTreHNe HABBIKOB pacyera JJIUH
BOJIH M YacTOT CHEKTPAIbHBIX JIMHHUHA aroma
BOJIOpOJia ¢ MOMOIIBIO TocTynatoB bopa u dop-
Myinbl banbmepa, mocTpoeHHe sHepreTHYecKoit
auarpaMmbl  aTOMa BOAOPOJA, pacdeT JUIMHBI
BOJIHBI 1 Bpoilns, npunHsaTHE peleHus o HeoO-
XOJUMOCTH TPUMEHEHHUS KBAaHTOBOM MEXaHWKHU
MPU  ONMHUCAaHWUU JBUKCHHSI YaCTHUIl, IPHOOpe-
TEHUE HAaBBIKOB OIPEACTICHUS BEPOSITHOCTH
HAXO0XJECHHUS YacCTUIbl Ha 3aJJaHHOM OTpE3KE B
OECKOHEYHO TIIyOOKOW OJHOMEpPHOH MOTEHIH-
QIBHOU SIME aHAJTUTUYECKH U TI0 TpaduKy

[Toctynatel bopa. Cniektp aroma
BOZOpOAA

DJeMEeHThI KBAaHTOBOM MEXaHUKHU

VYpasuenue llIpenunrepa. Ilosene-
HUE YacTUIlbl B OECKOHEUHO TJy-
O0KOI OJTHOMEpHOIl MOoTeHINalb-
HOH siMe

Monyas 7

Heab: npuoOpeTeHHe HABBIKOB MPUMEHEHUS
3aKOHA PaJIMOAKTUBHOTO pacraja Jjs pelieHHs
3a/a4, 3alHdCH SIEPHBIX peaklus, pacyera
DHEPTUU CBA3U Apa

3akoH paaAroOaKTUBHOTI'O paciiaga

OHeprus cBA3M s1pa,
sHepreTHuecKuil 3 EKT aaepHbIX
peaxkuui

6. CamocrosiTesibHasi padoTa 00y4arOIMXCA M TEKYIIHii KOHTPOJIb UX

yCIeBaeMoOCTH.
6.1. Lean camocTosATEIbHOI PadOTHI

dopmupoBaHHE  CIHOCOOHOCTEH K CaMOCTOSITEIbHOMY IMO3HAHUIO U OOYYEHHIO,
MOWCKY JIUTEpaTyphl, 0000meHNI0, OGOPMIICHUIO W TPEICTABICHUIO MOTYYEHHBIX
pe3yNbTaTOB, WX KPUTHUYECKOMY aHaIu3y, MOWCKY HOBBIX U HEOPAMHAPHBIX PEIICHUH,
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ApryMEHTHUPOBAHHOMY OTCTAWMBAaHUIO CBOMX MPEIJIOKEHHM, YMEHUW IOATOTOBKHU
BBICTYIUICHUN U BEACHHUS JUCKYCCUN.

6.2. Opranuszanus U coaepKaHue CAMOCTOATEIbHON PadoThI

CamocrosiTenbHas paboTa 3aKIIOYaeTCs B U3YYEHUH OTIEIBHBIX TEM Kypca [0
3aJIaHUIO0 TIPENoJiaBaTelisa M0 PEeKOMEHAYeMON UM y4yeOHOU JuTepaType, B MOATOTOBKE K
7abopaTOpHbIM  paboTaM ©  MPAKTUYECKUM 3aHATUSAM, K TEKYHIEMY KOHTPOJIIO
YCIIEBAEMOCTH, 3a4€TYy, DK3aMEHY.

[Tociie nekuuu Mo COOTBETCTBYIOLIEN TEME, CTYAEHTAM BBIAAIOTCS WHIUBUYaJbHbBIC
3aJla4M 711 CAMOCTOSITENIbHOTO PELICHHs. 3aTeM 3TH 3a7aui pa30uparoTcs U 3alIUIAIOTCS
Ha MPaKTUYECKUX 3aHATHAX. KonuecTBo Takux 3a1ay cocTtaBisieT 7-9 3a cemectp. 3agauu
0hOpMIISIIOTCSIT B OTAEIBHBIX TETpajsiX, IrpadUKu CTPOSTCA Ha «MUIJUIMMETPOBKEY.
MaxkcuMasbHasi OIIEHKa 3a BBIMOJIHEHHYIO 3a/ady — 3-0 0ajuioB B 3aBUCHMOCTH OT €€
TPYJIOEMKOCTH, MUHUMAJIBLHBIN 0aJl1 COOTBETCTBEHHO 2-3.

B pamkax nmuciumuinHbl BbinonHseTcss 20 jgabopaTopHbiX pabor (6 B mepBom
cemecTpe, / BO BTOPOM U 7 B TPEThEM), KOTOPBIC 3AIIMINAIOTCS MOCPEICTBOM YCTHOTO
ornpoca. MakcuMainbpHasl OIIeHKa 3a KaXIyI0 BBITIOJIHEHHYIO JJabopaTopHyto paboty — 6-8
0aJIJIOB B 3aBUCUMOCTH OT €€ TPYJI0E€MKOCTHU, MUHUMaJIbHas — 3-4 OaJia.

BrimonHeHne Bcex J1abopaTopHbIX paboT o0si3aTenbHO. B ciydae HEBBIIOJIHEHUS
nabopaTopHO pabOThI O YBAKUTEIHHON MPUYUHE CTYIEHT JOJKEH BBIMIOJHUTH €€ O]
PYKOBOJICTBOM J1aDOpaHTa W 3alllUTUTh €€ B 4Yachl, OTBEJICHHBIC HA KOHCYJbTHUPOBAHUE C
MIPENOAaBaTEIIEM.

Tekymmui KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIAETCA C HMCHOJIb30BAHUEM MOJYIBHO-
PEUTUHTOBOM CUCTEMBI OOYUEHUS U OIIEHKH TEKYIIEH yCIIeBaeMOCTH O0yYarOIIUXCS.

7. Y4eOHO-MeTOAUYecKOe U MHPOPMAIHOHHOE O0ecTiedeHne TUCIMIINHBI.
7.1. OcHOBHAasl IMTEPATypa MO IMCHUIINHE

1. CagsenweB, U.B. Kypc obmieit gusuku : yued. mocobue aJjisi By30B MO TEXH.
(550000) u Texunosor. (650000) HampaBieHUSIM : B COCTaBe Yy4E€OHO-METOAMYECKOIO
komriekca : B 3 T. T. 1 : Mexanuka. Monekynspaas ¢usuka / M.B. Caenbes. - 12-¢ u3.
; ctep. - Cankrt-IletepOypr [u ap.] : Jlans, 2016. - (YueOuuku s By30B. CreruaibHas
nutepatypa). - ObC Jlanb. - Tekcr : anexrponnsiit. - ISBN 978-5-8114-0630-2. - URL:
https://e.lanbook.com/book/71760#book_name. - (ID=108789-0)

2. CagenweB, U.B. Kypc ob6mieit pusuku : yued. mocobue aJjisi By30B MO TEXH.
(550000) u Ttexnomor. (650000) wnampaBimeHusM : B 3 T. : B COCTaBe Yd4eOHO-
MeToandeckoro komruiekca. T. 2 : DnektpudectBo U Maraetu3M. Bomnasl. Ontuka / U.B.
CagenbeB. - 13-e usn. ; crep. - Cankr-IletepOypr [u ap.] : Jlaas, 2017. - (YueOHUKYN miis
By30B. CneruanpHas sureparypa). - ObC Jlans. - Tekct : anexrponnsiit. - ISBN 978-5-
8114-0631-9. - URL.: https://e.lanbook.com/book/91065#book_name. - (ID=108790-0)

3. CagenweB, U.B. Kypc obmieit ¢pusuku : yue0. mocoOue sl By30B 1O TEXH.
(550000) u Texnosor. (650000) nHampaBieHusM : B 3 T. : B COCTaBe Yy4eOHO-
metonuueckoro komriuiekca. T. 3 : KBanroBas omntuka. AtomHas ¢usuka. Pusnka
TBepaoro tena. Gu3nka aTOMHOTO sijipa U AnneMmeHTapHbix yactuil / M1.B. CaBenbes. - 11-e
u3n. ; crep. - Cankr-IlerepOypr [u ap.] : Jlawb, 2017. - (YueOHUKH 711 BY30B.
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Cnenmanbnas nuteparypa). - ObC Jlanwb. - Tekcr : anektponnsiid. - ISBN 978-5-8114-
0632-6. - URL.: https://e.lanbook.com/book/92652#book_name. - (ID=108791-0)

4, Tpopumona, T.M. Kypc ¢wusuku : ydeb. mocodue i By3oB / T.N.
Tpodumosa. - 16-e uzn. ; crep. - M. : Akagemusa, 2008. - 558 c. : un. - (Beicmiee
npodeccuoHaibHoe oOpazoBaHue). - Tekcr : HemocpencTBeHHbIH. - ISBN 978-5-7695-
4956-4 : 369 p. 60 k. - (ID=73550-184)

7.2. JIoNOJTHUTEJIbHAS JIUTEPATYPA MO JMCHUIIMHE
1. I'pabosckuii, P. U. Kypc dusuku : yuedbnoe nocodbue / P. U. I'paboBckuit. —
12-e uzn., crep. — Cankrt-IlerepOypr : Jlans, 2021. — 608 c. — ISBN 978-5-8114-0466-

7.— Tekct : anmexktponnsblii / Jlaub : snekTpoHHO-OuOIMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/168382 (142433-0).

2. WBmues, A. JI. ®usuka : yaeoHOoe mocodbue / A. J[. IBmueB. — 2-e u3., ucmp.
— Cankrt-IlerepOypr : Jlanp, 2021. — 672 ¢. — ISBN 978-5-8114-0760-6. — Texcr :
ANEKTPOHHBIN //  Jlamb  :  anekTpoHHO-OMOmmoreyHas  cucrema. —  URL:
https://e.lanbook.com/book/167746 (142860-0)

3. JIusenues, H. M. Kypc ¢usuku : yueOnuk / H. M. JluBenne. — 7-e usfm.,
crep. — Cankr-IlerepOypr : Jlanp, 2021. — 672 c. — ISBN 978-5-8114-1240-2. —
Texcr : oanextpoHHsblii / Jlanb : snekTpoHHO-OMOMMoTeyHass cuctema. — URL:
https://e.lanbook.com/book/168372 (142432-0).

4, UeptoB, A.I'. 3agaunuk no ¢usuke : yuyeOHOoe mocobue ans BTy30B / A.Tl.

Yeptos, A.A. BopoOreB. - 8-¢ u3xa. ; mepepald. u goim. - Mocksa : ®usmarnut, 2007. - 640
c. : mi. - Tekcer : HenocpeacTBeHHbIH. - ISBN 5-94052-098-7 : 331 p. 10 k. - (ID=61477-
177)

S. Knunrep, A.B. 3agaunuk no ¢u3Mke ¢ 3JIEMEHTaMH TEOPUH U MpUMEpaMu
penieHus : yueoHoe nmocoodue /171sl By30B 110 HanpasieHuto "Texnuka u rexnonorun" / A.B.
Knunrep. - 2-e uzn. ; uctp. u non. - Mocksa : @nunta : Hayka, 2008. - 240 c. - bubnuorp.
: . 240. - Tekcr : HenocpeactBeHHbld. - ISBN 978-5-9765-0214-7 (®daunta) : 120 p. -
(ID=67683-91)

6. Oupranr, E.B. PykoBoicTBO K pelieHrro 3aad 1Mo Kypcy oomie Qpusnku :
yueOHOe MocoOHue sl BY30B IO TEXHHYECKHMM M TEXHOJOIMUYECKHM HAIPaBJICHUSM U
cneruainbHoCTIM / E.B. @upranr. - 4-¢ uzn. - Caukr-IlerepOypr [u nap.] : Jlaws, 2021. -
(YueOnuku nist By30B. CrnieruanbHast qureparypa). - ObC Jlans. - TekcT : 21eKTpOHHBIH. -
ISBN 978-5-8114-0765-1. - URL.: https://e.lanbook.com/book/167786. - (ID=142436-0)

7. Kanamnukos, H.I1. ®uszuka. NUHTepHeT-TecTHpOoBaHWE O0a30BBIX 3HAHHUM :
yaebHoe mocobue st By30B k DeiepanbHOr0 HHTEpHET-TecTupoBanuio 1o ¢usuke / H.IL.
Kanamnukos, H.M. KoxeBuukos. - Cankt-IletepOypr [u np.] : Jlans, 2009. - (YueOHuKH
11 By30B. CriennanbHast tutepatypa). - 9bC Jlanb. - Teker : anexkrponusiid. - ISBN 978-
5-8114-0925-9. - URL: http://e.lanbook.com/books/element.php?pll_id=172. -
(ID=108785-0)
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7.3. MeToan4eckne MaTepHAaJIbl

1. JlaGopatopHbIii pakTUKyM 1o ¢usuke. Y. 1 : MexaHuka u MoOJEKyJIspHas
¢usuka / TBepckol roc. TexH. yH-T ; cocT.: A.B. TBapnoBckuii [u np.]. - Teeps : TBI'TY,
2019. - 95 c. - Tekct : HenocpeactBeHHbld. - ISBN 978-5-7995-1009-1 : 180 p. -
(ID=134115-72)

2. JlaGopatopHblii pakTUKyM 1o ¢usuke. Y. 1 : MexaHuka u MoOJEKyJIspHas
¢usuka / TBepckoit roc. TexH. yH-T ; cocT.: A.B. TBapmosckuii, I1.1. Jleprynos, A.B.
3yokoBa, C.P. Ucnupsu, WU.B. Kpusenko, B.W. Jlamnues. - Tepsr : TBI'TY, 2019. -
CepBep. - Tekcr : osmekrponnwri. - ISBN 978-5-7995-1009-1 : 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/133605. - (ID=133605-1)

3. JlabopaTopHbIii TpakTHKyM 10 (u3uke : ydebHoe mocobme. Y. 2
DONeKTpUYEeCTBO, MarHeTU3M M BOJIHOBas onthka / TBepckoil TrocyaapCTBEHHBIN
TEXHUYECKU yHUBepcuTeT ; cocT.. A.B. TBapnosckuii, I1.1. Jleprynos, A.B. 3yOkoBa u [
ap. |. - Teepb : TBI'TY, 2020. - 95 c. - Tekct : HenocpencrBeHubii. - ISBN 978-5-7995-
1009-1 : 180 p. - (ID=136356-72)

4, JlabopaTopHblii TpakTUKyM 10 ¢uzuke : ydyeOHoe mocobue. Y.2
DONEeKTpUYECTBO, MarHeTu3M M BOJIHOBasg ontuka / TBepckoil TocymaapCTBEHHbBIN
TeXHUYECKUU yHuBepcuTeT ; cocT.. A.B. TBapmosckuii, I.1. [eprynos, A.B. 3yOkosa,
C.P. Ucnupsn, U.B. Kpusenko. - Teepp : TBI'TY, 2020. - 95 c. - CepBep. - Tekcr :

ANEKTPOHHBII. - ISBN 978-5-7995-1009-1 : 180 p. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/136032. - (ID=136032-0)
S5. JlaGopatopHbIil pakTUKyM 10 pusnke : yueOHoe nocodue. Y. 3 : KBanToBas

ONTHKA, aTOMHas W snaepHas ¢usuka / TBepckoW TroCylapCTBEHHBIM TEXHUYECKUI
yHuBepcuteT ; cocraBurenu: A.B. Teapmosckuii, I1.M. Jleprynos, A.B. 3yOkoBa, C.P.
WNcnmpsn, U.B. Kpusenko. - Teepb : TBI'TY, 2021. - 96 c. - TekcT : HENOCPEACTBEHHBIM. -
ISBN 978-5-7995-1009-1 : 201 p. - (ID=142508-72)

6. JlabopaTopHbIil TpakTUKyM 10 (du3uKe : yueoHoe mocodue. Y. 3 : KBanrosas
ONTHKA, aTOMHasi W sjaepHas ¢usuka / TBepcKoil TOCYNapCTBEHHBIN TEXHUYECKUMN
yHuBepcuteT ; cocraButenu: A.B. TBapmosckuii, I1.1. Jleprynos, A.B. 3yb6koBa, C.P.
Ucnupsn, WU.B. Kpusenko. - Tsepp : TBI'TY, 2021. - 96 c. - CepBep. - Tekcr :

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

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

8. Ucnupsin, C.P. JlabopaTtopHblii MPAaKTUKYM MO ONTUKE : METOJ. yKa3. K Jao.
paboTam JJisl CTYJIGHTOB MEPBOTO M BTOPOIro Kypca JTHEBHOTO oTa-Hus dax. [T u AC /
C.P. Ucnupsin, B.W. Jlamues; Teepckoit roc. TexH. yH-T, Kad. T®. - Teepp : TBI'TY,
2005. - 32 c. - bubmuorp. : c. 32. - Tekcr : HenocpeacTBeHHBIH. - 14 p. 60 k. - (ID=57112-
83)

9. Ucnupsia, C.P. JlabopaTtopHblii IpaKTUKYM IO ONTHUKE : METOA. YKa3. K Jial.
paboTaM I CTYJIEHTOB MEPBOTO M BTOPOTO Kypca aHeBHOro otneneHus ¢ak. [IMD u AC
/ C.P. Ucnupsin, B.W. Jlamues; TBepckoii roc. TexH. yH-T, Kad. T®. - Teeps : TBI'TY,

14



2005. - CepBep. - CD. - Tekcer : oanexrponnsii. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/56882. - (ID=56882-2)

10. 3amaun Mo QU3MKeE : METOJ. YKa3. K MpakT. 3aHSATHSIM : B COCTaBe Y4eOHO-
MeToauyeckoro komruiekca. Y. 1 : Mexanuka, MoiekyispHas pu3ruka U TepMOJIMHAMUKa /
TBepckoii roc. TexH. yH-T, Kad. obmeit dusuku ; coct.: B.M. Komkun [u np.]. - TBeps :
TeI'TY, 2012. - 40 c. - (YMK-II). - Cepsep. - TekcT : HenmocpeACTBEHHBIN. - TEKCT :
anekTpoHHbId. - 19 p. - URL: http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/93102. -
(1D=93102-94)

11. 3amaun 1o (U3MKE : METOJ. YKa3aHWs K KOHTPOJIbHBIM paboTam Jyis
CTYZIEHTOB 3a04HOro oTaeneHus. Y. 1 : Mexanuka u MonexyispHas ¢usnka / coct.: B.M.
Komkun, C.P. Ucniupsin ; TBepckoii roc. TexH. yH-T. - TBeps : TBI'TY, 2011. - 36 c. - CD.
- CepBep. - TekcT : HermocpeACTBEHHBIN. - TeKCT : JIeKTpOHHEIH. - [0. 11.]. - (ID=84984-3)

12. 3amaun no ¢usMke : COOPHUK 3aJaHUM [ NOpakT. 3aHsaTuil. Y. 2
DNEeKTpUYECTBO, MAarHETHU3M, BOJIHOBas onTHKa / TBepckoi roc. TexH. yH-T, Kad. obmei
¢usuku ; coct.: C.P. Ucniupsin, U.B. Kpusenko, A.B. 3yokosa. - Tseps : TBI'TY, 2015. -
36 c. : mi. - Tekcr : HemocpeACTBeHHBIN. - 49 p. 50 k. - (ID=110718-94)

13. 3amaun 1o (Qusuke : COOPHUK 3aJaHUN JUIsl TPaKT. 3aHATHH : B COCTaBe
y4e0HO-METOIMYECKOro Komruiekca. Y. 2 : DIeKTpuuecTBO, MarHeTU3M, BOJTHOBAsI ONTUKA
/ TBepckoit roc. TexH. yH-T, Kad. obmelt pusuku ; coct.: C.P. Ucniupsin, U.B. Kpusenko,
A.B. 3y6koBa. - Teeps : TBI'TY, 2015. - (YMK-M). - CepBep. - TekcT : 2J€KTpOHHBIH. -
0-00. - URL.: http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110263. - (ID=110263-1)

14, 3anauu no gusuke : COOPHUK 3a4au AJisl MPAKT. 3aHIATHH : B cOCTaBe y4yeOHO-
Metoauyeckoro komriekca. Y. 3 : Ontuka. AtomHas ¢uszuka. KBaHTOBass MexaHUKa.
SAnepuas ¢usuka / coct.: U.B. Kpusenko, C.P. Ucnupsin, B.M. Komkun ; TBepckoii roc.
TexH. YH-T, Kad. TO. - Teps : TBI'TY, 2008. - 1 ru6. maruur. auck (auckera). - (YMK-

M). - J[uckera. - CepBep. - Tekct : oanekrtpoHHweii. - [0. 1m.]. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/67435. - (ID=67435-1)
15. COOpHUK BOMPOCOB W 3aJaHUM JIS MOJATOTOBKHM K 3aIuTe JIaOOpaTOPHBIX

pabor mo d¢usuke : Mexanuka. Konebanust u BomHbl. MonekynspHas Qusuka Hu
TEPMOJMHAMHKA. DJIEKTPUUECTBO M MarHeTu3M / TBepckoit roc. TexH. yH-T, Kad. TO ;
coct.: A.B. Kimunrep, IL.1. leprynos. - Teps : TBI'TY, 2009. - 32 c. : mi. - Tekcr :
HEIOCPEACTBEHHEIN. - 9 p. 02 k. - (ID=75506-90)

16. COOpHHK BOMPOCOB W 3aJaHUM JJIsi MOJATOTOBKH K 3aIllUTe JIA0OPATOPHBIX
pabor mo ¢usuke : Mexanuka. KonebGanuss u BosHbl. MonekynsipHas @u3uka Hu
TEPMOJMHAMUKA. DJIEKTPUUECTBO M MarHeTusM / TBepckoit roc. TexH. yH-T, Kadp. TO ;
cocT.: A.B. Kimmnrep, II.U. Jleprynos. - Teeps : TBI'TY, 2009. - Cepsep. - Teker :
anekrponnbii. - 0-00. - URL: http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/75376. -
(ID=75376-1)

7.4. IlporpaMMHoOe o0ecrieuyeHue Mo AMCHHUILJINHE
Onepanuonnas cucrema Microsoft Windows: numensuu Ne ICM-176609 u Ne ICM-
176613 (Azure Dev Tools for Teaching).
Microsoft Office 2007 Russian Academic: OPEN No Level: auensus Ne
41902814.
WPS Office: MPL 1.1/GPL 2.0/LGPL 2.1.
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LMS Moodle: GPL 3.0.
Bupryanbnas nadoparopus ¢pusuku 2.0: cBugerensctBo Noe2003611438.

7.5. Cnenuajau3upoBaHHble 0a3bl JaHHBIX, CIIPABOYHbIE CHCTEMBbI, 3JI€KTPOHHO-
O0n0IMOTEeYHbIe CHCTEMbI, MPo(eccnoHaIbHbIEe MOPTaibl B UHTEepHeT
OBC u nmuuen3unonnbie pecypesl TBI'TY paszmenieHsr:

Pecypcsr: https://lib.tstu.tver.ru/header/obr-res

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

SbC "Jlanp": https://e.lanbook.com/

OBbC "YuuBepcurerckas oudimoreka onnaita": https://www.biblioclub.ru/

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

DneKkTpoHHas oOpa3oBaresibHas maTgpopma "FOpaiit" (OBC

«tOpaiit»): https://urait.ru/

Hayunas snexkrponnas oudnuorexka eLIBRARY': https://elibrary.ru/

8. Undopmanuonnas cucrema "TEXHOPMATUB". Koudurypamus "MAKCUMYM" :
ceTeBas Bepcusi (rooBoe OOHOBJIEHHE) : [HOPMATHUBHO-TEXHUYECKHE, HOPMATHBHO-
npaBoBbie U pykoBojsiue qokymeHTsl (TOCTw1, P, CHullsr u np.]. Quck 1, 2, 3, 4. -
M. :Texnopmarus, 2014. - (Joxymenranus mis npodeccuonanon). - CD. - Tekcer :
3JIeKTpOHHBIH. - 119600 p. — (105501-1)

9. baza JTAHHBIX y4e0HO-METOIMYECKUX
xkomriekcoB: https:/lib.tstu.tver.ru/header/umk.html

ook wnE

~

YMK pa3zmerien: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/123202

8. MaTepua/JIbHO-TEXHHYECKOE 0O0ecneuyeHue JUCITUIITIHHBI

[Ipyn m3ydeHnn IUCHUIUINHBI «DU3MKa» HUCIMOJB3YIOTCS COBPEMEHHBIEC CpEACTBa
oOydenusi. Bo3zmoxHa JeMOHCTpanus JIEKIIMOHHOTO Marepuana C TOMOIIBI0 OBEpXe-
npoekTopa (KOJAO0CKOIa) U MyJIbTUIIPOEKTOPA.

JlabopaTopHbie paboThl TIPOBOATCS B 3 1aboparopusix kadeapsl oOmie hu3nKu:

- 1TabopaTOpUN MEXaHUKHU M MOJIEKYJISIPHON (DU3UKH,

- 1abopaTopUu IIEKTPUUECTBA U MarHETHU3MA,

- TabopaTopun ONTUKU, AaTOMHOU U SAAEPHOU (PU3UKH.

JlaGopaTopun Kadeapbl OCHAIIEHB BCEM HEOOXOIUMBIM OOOpYJAOBaHHEM W
npubopamu. lMmerorcs B JIOJDKHOM — KOJHMYECTBE JIAOOPATOPHBIE YCTAHOBKH IS
BBITIOJIHEHUSI pa0OT, IEPEUHCIECHHBIX B Ta0. 3.

Ha kadenpe oOmeil pusnkd uMMeeTCs KOMIBIOTEPHBIM KiIacC C HEO0OXOIUMBIM
MPOTrpaMMHBIM 00€CIICUeHUEM, BKJIFOUYas BUPTYAJIbHBIM J1a00pPATOPHBIA MPAKTHKYM I10
¢busuke.

9. OuleHOYHBIE CPEACTBA IJIS POBEICHUS MPOMEKYTOYHOM ATTECTAlNH
9.1. OueHoO4YHBbIE CPeCTBA sl MPOBEACHUS IPOMEKYTOYHOI aTTecTanun B popme

JK3aMeHa
1. Dx3aMeHaIMOHHBIN OUJIET COOTBETCTBYET opme, yTBepkaeHHOU [lonoxxennem
o  pabouux  mporpaMmax  JUCUHUIUIMH, COOTBETCTBYIOIIUX  (penepasibHbIM

rocyaapCTBCHHbBIM O6paSOBaTeJ'H)HBIM CTaHaapTaM BbICHICTO O6p&30BaHI/I$I C YUYCTOM
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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
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/123202

MpoeCCUOHANIBHBIX ~ CTaHAApTOB. THWMOBOM o0Opaszer; HK3aMEHAIIMOHHOTO Ouiera
npuBeaeH B [lpuinoxkenuu. OOydaromiemycs Aa€rcs mpaBo BhIOOpA 3aJaHUN U3 UHMCHA,
coJiepKaluxcs B OusieTe, MpMHUMas BO BHUMaHHUE OLIEHKY, HA KOTOPYIO OH MPETEH/yeT.
Uucno »sk3aMmeHanmoHHbIX OumietoB — 20. Ywmciao BompocoB (3agaHuii) B
sK3aMeHallMoHHOM Ouiere — 3 (1 Bompoc sl KaTeropuu «3HaTh» W 2 BoIpoca s
KaTerOpUuu «yMEThH)).
[TpoaomxuTEeNnbHOCTD dK3aMeHa — 60 MUHYT.
2. llkana oleHMBaHHWS MPOMEXKYTOUHOM arTecTanud B (Qopme -HK3aMeHa —
«OTIIUYHOY, «XOPOIIO», «YJIOBIETBOPUTEILHOY, «HEYIOBIECTBOPUTEILHOY.
3. Kpurtepuu O1IEHKH 3a IK3aMEH:
JUJISl KATETOPUU «3HATHY:
BBIIIIE 0A30BOTO — 2;
0a3oBbIil — 1;
HIKe 0azoBoro — 0;
KPUTEPUH OLICHKU U €€ 3HAUEHUE ISl KATETOPUU «KYMETh:
oTcyTcTBUE yMeHus — 0 6a;
HaJIM4Me ymeHus — 2 Gaia.
«OTJIMYHOY» - TIPU CyMMe 0ajuioB 5 wiu 6;
«XOPOIIOY» - IPU CyMMe OaIIIOB 4;
«YZOBJICTBOPUTEIHHOY - IPU CyMME OAIIJIOB 3;
«HEYIOBJIETBOPUTEIBHOY - pU cymme O6aioB 0, 1 umu 2.
4. Bun bk3aMeHa — NUCHMEHHBIN DK3aMEH.
5. baza 3ayanuii, npenbsaBigeMas 00ydalmMUMCcs Ha SK3aMEHeE.
2 cemecmp
1. Tlousarue 00 snexTpuyeckom 3apsje. 3akoH Kynona.
2. Dnextpuueckoe Tmone. HampsokeHHOCTh  diekTpuueckoro mois.  [lpunnmn
CYIIEPIIO3UIINH TTOJICH.
3. Pabota cui anexTpudeckoro mojsi. [loreHiman u pa3HoCcTh MOTEHIIUATIOB.
4. CBs3b MEXIY MOTSHIIMAIOM U HANIPSHKEHHOCTHIO DJIEKTPUYECKOTO TTOJIS.
5. TloTok BekTOpa HAMPSHKEHHOCTH AIeKTpuueckoro mojsi. Teopema ["aycca.
6. Teopema ['aycca u ee mpuMeHEHHE JJIsi pacyeTa MoJii OECKOHEUHOW OHOPOIHO
3apsKEHHOM IIJIOCKOCTH, ABYX MapaJUIEIbHBIX IIJIOCKOCTEH.
7. Teopema I'aycca u ee mpuMeHEHHUE JJIsi pacdyeTa MoJii OECKOHEYHOW OTHOPOIHO
3apsKEHHON HUTH.
8. Teopema l'aycca u ee mpuMeHEHHE NJisl pacuera MoJid MOBEPXHOCTHO U OOBEMHO
3apsKEHHOM Cephl.
9. Dnektpuueckoe nosie B BemecTse. Juanexrpuku. [lonspusaius AM3IEKTPUKOB.
10. DaekTpudeckoe mojie B IPOBOAHUKAX. DJIEKTPOESMKOCTb.
11. DHeprus AEKTPUUECKOTO MOJIS.
12. MarautHoe moJsie. BeKTop MarHUTHOW WHIYKIIMA U HAMPSKEHHOCTh MAarHUTHOTO
noJist. [IpuHuMn cynepno3uimm MarHiTHBIX TTOJIEH.
13. B3zaumoseiicTBrEe IPOBOIHUKOB C TOKOM. 3aKOH AMIepa.
14. 3akon buo — Casapa — Jlamaca. Pacuer HanpsK€HHOCTH MOJIA MPSIMOJIMHENHOTO
IIPOBOJIHUKA C TOKOM.
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15. 3akon buo — CaBapa — Jlanmaca. Pacuer HanpspKeHHOCTH TIOJISI KPYTrOBOTO
IIPOBOJIHUKA C TOKOM.

16. JIBr>keHue 3apsKeHHBIX YacTull B MarHuTHOM noJie. Cuia JlopeHniia.

17. Tlpunuun nerdcTBUsl yCKOPUTENIEeH 3apsKeHHBIX YaCTHIL.

18. Lupkynsuust BEKTOpa HAMPSKEHHOCTH MArHUTHOTO ToJisA. PacueT Hanps>keHHOCTH
MarHUTHOTO TOJIsi OECKOHEYHO JJIMHHOTO cojieHouaa. Teopema ['aycca juist MarHUTHOTO
OJIA.

19. PaboTta B MarHuTHOM 1oJjie. MarHUTHBIN MOTOK.

20. MarauTHOe€ 110J1€ B BemiecTBe. /na-, mapa- u heppoMarHeTHKH.

21. SIBneHue >NEKTPOMArHUTHON MHAYKINH. 3akoH Dapanes.

22. SIBnenune caMOMHAYKIUU. THAYKTUBHOCTB.

23. Tok ipu 3aMBIKaHUW U Pa3MbIKaHUU TIETH ¢ HHAYKTUBHOCTBIO.

24. DHeprust MAarHUTHOTO TIOJISL.

25. CBOOOAHBIC IEKTPOMATHUTHBIE KOJIEOAHUS B KOJIEOATEIILHOM KOHTYDE.

26. 3aryxarouue 3JIeKTpOMarHuTHbIe KOJIeOaHusl.

2. BoIHYXJIEHHBIE DJIEKTPOMarHuTHbIE KoJjiebaHus. Pe3oHanc.

28. [lonsiTue 00 ANEKTPOMAarHUTHOM ToJie. YpaBHeHUsT MakcBea.

29. DneKTpoMarHuTHbIC BOJTHBL. VX CBOMCTBA U XapaKTEPUCTHKHU.

30. [Tpupona ceera. OCHOBHBIEC 3aKOHBI TEOMETPUUYECKOMN ONTHUKHU.

31. UnTtepdepenius cBera. [loHsTHE O KOTEPEHTHOCTH CBETOBBIX BOJIH.

32. Cnoco6s! HabmoaeHus nHTepdepennnn cBeta. OnbiT FOHTa.

33. CriocoOb1 HaOmoneHus wHTepdepeHnnu cBeta. [lod0CH paBHOTO HAKJIOHA W
PaBHOM TOJIIIUHBI.

34. Ilpumenenue nHTEpHEPEHIINN CBETA.

35. Iudpakuus ceera. [Ipuniun [rolirenca — @penens. 3oub1 OpenHens.

36. dudpakuus Openenst cBeTa Ha KPYIJIOM OTBEPCTHH U KPYTIIOM JUCKE

37. Iudpaxuusa Opaynrodepa Ha MIETH.

38. ludpakimonHas peieTka u ee MpuMeHEeHHUe.

39. llonspuzamusa ceera. 3akoH Mamtoca. CrnocoObl TOMYYEHHs TOISPU30BAHHOTO
cBeta. [Ipumenenue noaspusammm.

40.qucniepcus cBera.

3 cemecmp

1. TemnoBoe U3Ty4EHUE U JIFOMUHECIICHITHS.

XapaKkTepUCTUKU U3ITyUYaAIOIUX U TTOTIOUIAOIINX Tell
3axoH Kupxroga. AGCOII0OTHO YepHOE U Cepoe Tena.
3akon Ctedana-bonbiimana.

3akoH Buna.

Onrunueckas MUPOMETPUS.

®opmyna Penes-/xunca. I'unoresa l1nanka.
Buemnnii poroaddext. 3akonsr portorddexra.
®opmyna DitHreitHa 115 hoToddhdekra. ['mmoreza DAHIITEHHA.
10 OmneiT bore. @OTOHBI U UX XapaAKTEPUCTHUKHU.

11. 3¢ppext Komnrona.

12. JlaBiieHue cBeTA.

13. Monenu atoma Tomcona u Pezepdopna.
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14. IToctynatsl bopa. OnbiT ®panka u ['epua.

15. bopoBckas Teopusi aTOMa BOJOPO/A.

16. Cnextpsl aromoB. ®opmyna bansmepa.

17. I'nniote3a ne bpoiins.

18. CooTtHotieHue HeonpeneneHHoctei ['eiizendepra.

19. BosiHoBast QyHKIUA U €€ PUBHIECKUN CMBICIL.

20. Ypasuenue peaunrepa.

21. [lpumenenue ypaBHenusi lllpenunrepa s yacTHIbl B OECKOHEYHO TITyOOKOM
OJHOMEPHOU MOTECHIUAIBHOM SIME.

22. KBantoBble uucia. PacrpeneneHue 3I€KTPOHOB MO SHEPreTUYECKUM YPOBHSIM
aToMa.

23. PeHTreHOBCKHE CIIEKTPHI.

24. CrexTpbl MOJICKYII.

25. BeiHyxaeHHOE u3inydeHue. Jlazepsl.

26. DieMeHThI 30HHON TEOPUHU TBEPABIX TEll.

27. IIpoBOAHUKY, AUDIIEKTPUKH, TOTYIIPOBOTHUKHU C TOYKU 3PEHUS 30HHOW TEOPHUHU.

28. CobOcTBeHHAs! MPOBOAUMOCTD MOJTYNPOBOTHUKOB.

29. IIpumMecHast MPOBOAUMOCTD MOIYIIPOBOIHUKOB.

30. IIpuMeHeHue MoayInpOBOIHUKOB JIJII U3BMEPEHUS TEMIIEPATYPHI.

31. ITonynpoBOAHUKOBBIE TUOBI U TPAH3UCTOPHI.

32. Baytpennuii potorddekt. [Ipubdopsl, paboTaromme Ha BHyTpeHHEM (PoTodPdexTe.

33. CocTaB U XapakTepUCTUKNA aTOMHOTO SIApa.

34. DHeprus CBSI3U sApa. Y IeNbHAS SHEPTHUS CBSI3H.

35. PaanoakTuBHOCTH. BUABI paliOaKTHBHOTO U3TyYEHHUS U €r0 CBONCTBA.

36. 3aKoH paJiMOAKTUBHOTO pacmaja.

37. Ilomy4denue siAepHON SHEPTUN.

38. Mopenu aToMHOTO sifipa. SIiepHbIE CUITBI.

39. Bunpl hyHIaMEHTAIBHBIX B3aUMOICHCTBHUH.

40. Knaccudukarus 3JIeMEHTapHBIX YaCTHII.

[Tonp30BaHME pa3IMUHBIMU TEXHUYECKMMM YCTPOWCTBAMHU HE aomyckaercs. llpu
KEJTAHUM  CTYyJIGHTa TOKUHYTh MpeNeiabl  ayJuTOpUM BO  BpeMs  JK3aMEHa
HK3aMEHALMOHHBINA OUJIET MOCJE €ro BO3BPAIICHUS 3aMEHSETCS.

[IpenonaBarens WMEET MpaBO TMOCIAE TMPOBEPKH MHUCHMEHHBIX OTBETOB Ha
HK3aMEHAIMOHHBIE BOMIPOCH 33/1aBaTh CTYACHTY B YCTHOHM (hOpME YTOUHSIOIINE BOMIPOCHI
B paMKax COJIep>KaHus IK3aMEHAIIMOHHOTO OMJIeTa, BBIAAHHOTO CTYACHTY.

Wubie HOPMBI, perIaMeHTHPYIOIINE MPOIEeypy TMPOBEIACHHS dK3aMEHa, MPEICTABICHBI B
[lomokeHMM O TEKyIIeM KOHTPOJE YCIeBAEMOCTH M TMPOMEKYTOYHOW aTTeCTalluu
CTYICHTOB.

9.2. OueHoYHbIE CPEICTBA /IS IPOBeAeHHs IPOMEKYTOUHOI aTTecTanuu B popme
3a4era
1. Bun npomexxyTouHo# arTecTanuu B hopme 3auerTa.
Bua npoMexyTOYHOM aTTeCTaly yCTaHABIMBACTCS MPETOIaBaTENEM:
o pe3yjbTaTaM TEKYLIEro KOHTPOJS 3HaHUM W yMeHHil oOyuaromerocs 0e3
JOTIOJTHUTENIBHBIX KOHTPOIbHBIX UCIIBITAHHI;
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[0 pe3yjibTaTaM BBINOJHEHUS JOMOJHUTEIBHOTO HMTOrOBOIO KOHTPOJIBHOIO
UCIIBITAaHUS MIPU HATUYWH Y CTYIEHTOB 33/I0JKEHHOCTEHN IO TEKYIIEMY KOHTPOJIIO.

2. Ilpm mnpomexxyTouHOM arTecTald O€3 BBIMNOJHEHUS JOMOJHUTEIHHOTO
UTOTOBOTO KOHTPOJIBHOTO MCIBITAHUS CTYICHTY B 00s3aTEIIbHOM MOPSJIKE OMUCHIBAIOTCS
KPUTEPUHU MPOCTABIICHUS 3a4€Ta:

«3a4TEHO» - BBICTABISETCS O0YyYalolIeMycsl MPU YCIOBUH BBITIOJIHEHUS UM BCEX
KOHTPOJIbHBIX MEPOIIPUSATHN:

BBIMIOJTHEHHE THUIOBBIX 3a/ay MO KaXJIOMy MOJAYIIO B HEOOXOIMMOM 00beMe;
BBITIOJTHEHHE M 3alllUTa Ha YIOBJICTBOPHUTEIBHYIO OIICHKY JIaOOpaTOpPHBIX paboT IIo
KOKJIOMY MOAYJIIO.

[Ipy mpOMeEKyTOYHOM aTTeCTalMy C BBINOJHEHHEM 3aJaHUM JIOMOJHUTEIBHOIO
UTOTOBOTO KOHTPOJIBHOTO MCHBITAHMS CTYJEHTY BbIIaeTcsd OWjieT ¢ BONpOCaMU U
3a/la4yaMu.

Yucno 3a1aHuil A1 AOMOJHUTEIBHOTO UTOMOBOI'O KOHTPOJIBHOTO UcTbITaHus - 20.

Yucno BompocoB — 3 (2 Bompoca s KaTeropuM «3HaTh» U 1 Bompoc is
KaTErOpUHU «yMETHY).

[IponpomxuTenbHOCTh — 60 MUHYT.

3. [lIxana oueHUBaHU IPOMEKYTOYHOMN aTTECTALMH — «3aYTEHO», «HE 3aU4TCHO.

4. Kpurepuu BBIIIOIHEHUS! KOHTPOJIBHOIO HWCIBITAHUS WU YCIOBUS IPOCTABICHUS
3ayéra:

JUTSl KATETOPUU «3HATh» (OMHApHBIA KpUTEPUI):

HMKe 0azoBoro - 0 6amr;
0a30BbIN ypoBeHb — | Oana;

KPUTEPHUH OLICHKHU U €€ 3HAaUCHHE JIJIsl KATETOPUU «yMETh» (OMHApHBIA KpUTEPU):

oTcyTcTBUE ymMeHus — 0 6am;
Hajauuue ymeHus — 1 Gama.

Kpurepun UTOroBoM OLICHKH 3a 3a4€T:

«3a4TEHO» - MPU CyMMe OaIIoB 2 WiH 3;

«HE 3a4TEHO» - Mpu cymme OautoB 0 win 1.

5. Jnsg [ONOJIHUTEIBHOTO HWTOTOBOTO KOHTPOJIBHOTO HCIIBITAHUS CTYACHTY B
00513aTeIbHOM MOPSJIKE MTPETOCTABIACTCA:

0a3a 3agaHMii, MpeIHAa3HAYEHHBIX JJs NpeIbsABICHUS oOOyyarouiemycs Ha
JOTIOJIHUTEIbHOM HWTOTOBOM KOHTPOJBHOM MCIBITAHUM (TUIOBOW 0Opasen 3aJaHus
npuBezeH B [Ipunoxenun);

METOIMYECKHE  MaTepuaibl,  ONpeleNsIolde  Mpoleaypy  MNpOBEACHUS
JOTIOJTHUTEIBHOTO UTOIOBOI'O UCTIBITAHUS U IPOCTABIICHUS 3a4€Ta.

ITonp30BaHue pa3iMYHBIMU TEXHUYECKMMHM YCTPOWCTBAMHU HE nomyckaercs. llpu
KEJTAHUM  CTyJIeHTa TMOKUHYTh TMpeleibl  ayJuTOpUM BO  BpeMs  DSK3aMeHa
AK3aMEHAIlMOHHBIN OUJIET MOCJe ero BO3BPAICHUS 3aMEHSIETCSL.

IIpenonaBatennb MMEET MPaBO IOCIE MPOBEPKH IMHUCBMEHHBIX OTBETOB BOIPOCHI
3aJaBaTh CTYACHTY B YCTHOM (¢opMe YTOUHSIOIIME BOMPOCHI B paMKax 3a/laHusl,
BBIJJAHHOT'O CTYJEHTY.

6. 3ajjaHue BBINOIHAETCS MTUCBMEHHO U C HUCIOJIb30BaHneM DBM.

/. IlepeyeHb BONPOCOB JIOMOJIHHUTEIbHOIO UTOTOBOI'O KOHTPOJBHOIO UCHIBITAHUS:

1. TpaekTopus, NyTh U MIEPEMELLIEHUE TENA.
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2. Ckopocth Tenma. OmpeneneHue MOIYJS U HAmpaBiICHHs] MTHOBEHHOM CKOPOCTH.
Cpennsisi CKOpOCTb.

3. Yckopenue tena. OnpeneneHue MOIyJd U HAIpaBJICHUs] MTHOBEHHON YCKOpEHHUSI.
HopwmainbHoe u TaHTeHIIMAIbHOE YCKOPEHHE.

4. 3akonbl HproToHa.

5. Umnynbe cuibl, BTopoit 3akoH HetoToHa B qudpepenimansuoi hopme.

6. UMmynbce Temna, 3aKOH COXPaHEeHUsI UMITYJIbCa.

7. Mexannyeckasi paboTa ¥ MOITHOCTb.

8. KoHcepBaTuBHBIC 1 HEKOHCEPBATHBHBIC CHITHI.

9. CBs3b MEXIy MOTCHIIUATHLHON SHEPTUEH U CHUIION.

10. Mexannueckas sHeprus. Buasl MexaHn4ecKkoi SHEepruu. 3aKOH COXPaHEHUs
MEXaHHYECKON IHEPTUH.

11. BpamarensHoe ABMKEHHE TBEPAOTO TeNd. YTIIOBAas CKOPOCTh M YTIIOBOE
YCKOpPEHHE.

12. MowmenT cuiibl. OCHOBHOM 3aKOH JMHAMHUKH BPalaTEIbHOTO JIBUKECHHUS.

13. MowmenT nHepuuu TBepaoro tena. Teopema lllTerinepa.

14, MoMeHT umIyJIpca TBEPAOTO Teia. 3aKOH COXPaHEHNUsI MOMEHTA UMITYJIbCA.

15. KuneTnueckass SHEprusi BpallaTeIbHOIO JIBM)KCHMS. 3aKOH COXpPaHEHUs
SHEPIruM NP BpallaTeIbHOM JBUKCHHMU.

16. [TocTynarsl CIIeHHATBHOU TEOPUHU OTHOCHUTEIIBHOCTH (CTO).
[TpeobpazoBanus JlopeHua.

17. Mexannueckue kojiebanus. Buanl konebanuii. XapakTepuCTUKU KOJIeOaHUM.

18. CoOcTBeHHbIe TapMOHUYecKue koseOanus. [IpyKMHHBINA, MaTEMaTUYECKUHN 1
(bu3YEeCcKUil MasTHUKH.

19. VYpaBHeHHEe TrapMOHMUYECKMX KoyieOaHuM. CKOpOCTh W YCKOpPEHHE NpH
KO0JIEOATEIILHOM IBHIKEHUH.

20. OHeprusi KoyieOaHW. 3aKOH COXPAHEHHS JHEPruu MpHU KoJeOaTeIbHOM
JBH>KCHUU.

21. 3aryxaroiue coOCTBEHHbIE KOJICOaHUsI.

22. Brinyxnennsie konebanus. Pesonanc.

23. Mexanunyeckue BOJIHbL. Buibl BOJIH. XapakT€PUCTUKN BOJIHBL.

24. VYpaBuenue BoiHbIL ['paduueckoe mpeacTaBIeHUE BOTHBI.

25. Crosiurie BOJIHBI.

26. OcCHOBHBIE MOJIOXKEHHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU.
XapaKkTepUCTUKU MOJIEKYIL.

27. XapakTEepUCTUKN COCTOSIHUS MICATBbHOrO Trasza. YpaBHeHHe MeHeneena-
Knaneiipona. M3onpoueccsl.

28. OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-KMHETHUYECKOW  TEOpUHU.  3aKOH
JlanpTOHA.

29. Ckopoctu MoJiekyd. PacnpeneneHune MoOJEKysl HI€albHOrO Trasa 1o
CKOPOCTSIM.

30. bapomerpuueckast ¢popmyna. Pacnipenenenue Mosekya UAeaqbHOTO ras3a Io
SHEPTHUSM.

31. D¢ dexTuBHBIN AUAMETP U IIMHA CBOOOTHOTO MPpoOera MoJIeKyI.

32. SIBneHus mepeHoca B ra3ax.
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33. Kunernueckas sneprus Mosekyi. CteneHu cBOOOAbI MOJIEKYIIbI.

34. BHyTpeHHsIs SHEPTHUS U TEIJIOEMKOCTh HIeaIbHOTO ra3a.

35. [TepBoe HauamO TEPMOIUHAMUKH.

36. AnnabaTudecKuii mpoIecc.

37. Btopoe Hayano TepMoIuHAMHUKHY.

38. [TpuHIMIT ASHCTBHS TEIJIOBOTO ABUTATENS M XOJIOIUIHHON MAIIUHBI.
39. DHTPONUS CUCTEMBI U €€ cBOMCTBA. CTATUCTUUECKUI CMBICIT YHTPOIIUH.
40. Peanbnble rasel. YpaBHenue Ban-nep-Baansca.

9.3. OueHo4YHbIE CPEACTBA VISl IPOBECHUS POMEKYTOYHOM aTTecTannu B popme
KYPCOBOi1 pa0d0Thl HJIH KyPCOBOI'0 IPOEKTA
VY4eOHbIM IJIaHOM KypcoBas padoTa (IPOEKT) M0 AUCLMILIMHE HE TPEAYCMOTPEHBI.

10. MeTroguveckue peKOMEHIANUM 110 OPTaHU3ANMH U3YyYeHHUS JUCHUILIHHbBI
CryneHTbl mepea HaydajaioM H3Y4Y€HUs IJUCHUILUIMHBI O3HAKOMIIEHBI C CHCTEMaMu
KPEIUTHBIX €IUHHUI] W OaIbHO-PEHTHHTOBOW OIIEHKH, KOTOpbI€ JOJDKHBI OBITH
OIMyOJIMKOBAHbI U Pa3MEIIICHbI Ha caiiTe By3a win Kadeapsl.
CryneHThl, U3ydalolue IUCHUIUIMHY, 00€CIeUUBAIOTCS 3JICKTPOHHBIMU H3aHUSIMU
WJIU JOCTYTIOM K HUM, y4€OHO-METOIUYECKUM KOMIUIEKCOM IO JUCHIUILIIUHE.

11. BHeceHue U3MEeHEHU U JONOJHEHUI B pad04yl0 NpOorpaMmy AU CHUIIINHBI
Kadenpa exeronHo oOHOBIsIET conepkaHue pabOYMX MpPOrpaMM AMCLMIUIAH, KOTOPbIE
opopMIsitOTCS TpoTOKOIamMu. PopMa MpoToKoIa yTBepxkaeHa [lonoxenueM o CTpykType,
comepkaHu U 0GOpMIIEHUH PabOYuX NPOrpaMM JUCIHIUIMH, MO 00pa3oBaTEIbHBIM
nporpamm, cootBeTcTBYyIoNUX ®I'OC BO ¢ yuerom npodeccrnoHaabHbIX CTaHAAPTOB
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IIpunoxenue 1

MHNHOBPHAYKHN POCCUN
denepanbHOE rOCy1apCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICIIIET0 0Opa30BaHUs
«TBepckoii rocyiapcTBeHHbI TEXHHYECKHH YHUBEPCUTET»

Hamnpasnenue noaroroBku 6akanaBpos 09.03.04 I[IporpammHas HHXEHEPHS
[Ipodunb — Pa3paboTka mporpaMMHO-UH(POPMALIMOHHBIX CUCTEM

Kadenpa «Ob6mas puznka»
JuncuumimHa «Pu3ukay

SK3AMEHAIIMOHHBIN BUJIET Ne_1

1. Bonpoc s nposepku ypoBHs «3HATD» — 0 nnu 1 nnm 2 6anna:
Hoasipusauus csera. Crnoco0bl MoJy4eHUs] MOJSIPU30BAHHOIO cBera. Ilpumenenue
MOJISIPU3ALUH.

2. 3ananue s npoBepku ypoBHS «YMETDy - 0 unu 2 6anna:
3apsa, paBeblii -1 HKi, nmepemectmiicas B mosie 3apsaa 1,5 HKa u3 Toukm ¢
noreHuuasom 100 B B Touky ¢ moreHmuasom 600 B. Onpenenure padoty cui
3JIEKTPUYECKOTO0 MOJIS M0 NepeMelleHHI0 3apsiaa.

3. 3amanwne nys npoBepku ypoBHSI « YMETby - 0 nnu 2 Ganna:
OmnpeaeJuTh HANPSKEHHOCTh M MHAYKIHI0O MATHUTHOIO IOJISI NMPSAMOIr0 TOKa B
TOYKe A, KOTOPask HAXOJAMTCH HA PACCTOSTHUM 4 CM OT NPOBOJAHUKA. BesnynHa Toka
B IpoBoaHuKe paBHa 100 A.

Kpurepuu uToroBoii ouieHKH 3a IK3aMeH:

«OTIIUYHOY - MIPU CyMMe OasjioB 5 uiu 6;

«XOpOUIOY - MPU CyMME OaIIIIOB 4;
«YZOBJIETBOPUTEIBHOY - IPU CyMME OAIIOB 3;
«HEYIOBJIETBOPUTEIILHO» - MpU cyMMe Oaisios 0, 1 wu 2.

CocraButenu: JOIEHTHI Kadeaphl 00IIei Gu3nku N.B. Kpusenxo,
A.B. 3yOxoBa
3aBenyromuii kadeapoi oOmel hru3nKu: A.B. TBapaoBckuit
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IIpunoxenue 2

MHWHOBPHAYKHU POCCHUN
denepanbHOE rOCy1apCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICIIIET0 0Opa30BaHUs

«TBepckoii rocyiapcTBeHHbI TEXHHYECKHH YHUBEPCUTET»
(TBI'TY)

Hamnpasnenue noarorosku 6akanaBpos 09.03.04 [IporpammHas UHXEHEPHS
[Ipodunb — Pa3paboTka mporpaMmMHO-UH(POPMALIMOHHBIX CUCTEM

Kadenpa «Obmias dusuka»

JuncuurimHa «@u3ukay

3K3AMEHALIMOHHBIN BUJIET Ne 1

1. Bomnpoc nns nposepku ypoBHst «3HATDb» — 0 nnu 1 nnu 2 6anna:
IIpoBoaAHUKH, INIJIEKTPUKH, MOJYIPOBOAHUKH C TOYKH 3peHHUs 30HHOI TeOpHUH.

2. 3ananue 11 npoBepku ypoBH «YMETDy - 0 unu 2 6anna:
Kaxoii n3 uzoronos kucaopoga sO° mm sOY apasiercs Goaee ycroiiunsbiv? OTBer
000CHOBATH pacyeTamMu UX yAeJbHOI YJHePIruu CBA3H.

3. 3ananue 111 npoBepku ypoBHSI « YMETDy - 0 nnm 2 6anna:
3a 1 ¢ Ha 3epKaJbHYI0 IIacTHHKY najaer 2-10%° kBanToB cBera ¢ AauHOI BoJHbI 300
M noj yriaom 30° k maockocTu 310if macTuHKu. OnpeneJauTh AaBJIeHHe CBeTa Ha
IUIACTHHKY, €CJIH U3BECTHO, YTO €€ IUIOIAAb 5 cM?,
Kpurepuu uTOroBou OLEHKHU 32 IK3aMEH:
«OTJIMYHO» - IIPU cyMMe 0asuioB 5 ui 6;
«XOpOILIOY» - MPU CyMMe OasioB 4;
«YAOBJIETBOPUTEIIBHO» - IIPU CyMMe OaioB 3;
«HEYJOBJIETBOPUTEIHLHOY - Tipu cymMme O6aiutoB 0, 1 v 2.

CocraButens: n101eHT Kadeapsl oo1el Gu3nku N.B. Kpusenko,
3yokoBa A.B
3aBemyrommii kadeapoii oomen GUu3nKu: A.B. TBapnoBckui
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IIpunoxenne 3
MUMUHOBPHAYKHM POCCHUN
®denepanbHOE rOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTENBHOE YUPEKICHUE
BBICIIETO 00pa30oBaHuUs
«TBepcKoil rocy1apCTBEHHbIA TEXHUYECCKHUH YHUBEPCUTET»

Hamnpasnenue noarorosku 6akanaBpos 09.03.04 [IporpammHas HHXEHEPHS
[Tpoduns — Pa3paboTka mporpaMmMHO-HHPOPMAITMOHHBIX CHCTEM

Kadenpa «Ob6mas duzuka»

JuncuumimHa «@u3ukay

3AJAHUE JUIA JONMOJIHUTEJIBHOI'O UTOI'OBOI'O KOHTPOJIBHOTI'O
UCIBITAHUSA Ne_1
1. Bonpoc juist npoBepku ypoBHs «3HATb» — 0 wnu 1 6anm:
Crenenu cBo0OAbI M CpeAHAS KHMHETHYECKAS] JHEPrus MOJIeKYJ. J(PPeKTHBHBIH
AUAMeTP W CpelHssi AJMHA CcB0OOAHOro mpodera. Pacmpenenenuss MakcBeia u
boasumana.

2. 3amanwue st npoBepku ypoBHA «3HATDy - 0 unum 1 Gam:
KunemaTruka MaTepuaJibHOM TOYKHM: CHCTEMa 0TCYeTa, paguyC-BEeKTOpP, TPACKTOPHS,
nepeMelieHme, NyTb, CKOpoCTh.

3. 3amanue ams npoBepku ypoBHs « YMETby - 0 wnum 1 6am:
CiomiHoM cTrajgbHOM HuiauHAp paaumycom 0,1 m m Bbicoro 0,5 M Bpamaercs ¢
MOCTOSIHHOM YTIJIOBOH CKOPOCTBIO 2 paja/c BOKPYI BepPTHKAJbLHOW OCH, MPOXOsIIIei
yepe3 OAHY H3 oOpasywmmux ouiauHapa. Onpegeanrte: 1) MOMEHT HWHepPUHUH
OWJIMHAPA; 2) MMIOYJbC HWIHHAPA; 3) MOMEHT HMIYJbCa; 4) KHHETHYECKYIO
JHEPruIo.

Kpurepuu nToroBoii oieHKH 3a 3a4eT:
«3auTEHO» - IIPH cymMMe 0auioB 2 uiu 3;
«He 3a4TeHO» - pu cymme 6aisios 0 i 1.

CocraButenu: JOIEHTHI Kadeaphl o01Iei Gu3nku N.B. Kpusenxo,
A.B. 3yoxoBa
3aBenyrommii kadeapoii oomen GUu3nKu: A.B. TBapnoBckuii
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