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1. Heau u 32024 AUCHUTLIAHBI

Henapw w3ydeHHUs IUCHUILIMHBI «DPuU3NKa» SBISIETCS (HOPMHPOBAHUE IEIHLHOTO
MPEACTAaBICHUS O (U3HYCCKUX 3aKOHAX OKPYKAIOIIErT0 MHpa B HX CIAHHCTBE U
B3aMMOCBSI3H ISl PEIICHUS HAYYHO-TEXHUYCCKUX 3a7a4 B TCOPETUYCCKUX M MPUKIIATHBIX
aCIIEKTax; pPa3BUTHC HABBIKOB CAMOCTOSTEIBHOTO HW3YUYEHHUS JUTCPATYpPhl 1O (PU3HKE;
MPOBEICHUS (PU3NUYECKUX IKCIICPUMEHTOB M IMPEACTABICHUS UX PE3yIbTaTOB; BEIPaOOTKa
YMCHHS aHAJIM3UPOBATh MOJYYCHHBIC Pe3yJIbTaThl; (POPMUPOBaHHE HEOOXOAMMON OCHOBBI
st 6osiee TayOokoro ¥ A(PGEeKTUBHOrO OBIAJACHUS IMOCICAYIOMUMH JAUCIUTIIMHAMHA
OOIIETEXHIUYECKOTO U MPO(PECCHOHATBHOTO ITUKJIIOB.

3agayamMm JUCIUIUIMHBI SBIISTFOTCS: WU3Y4YEHHUE OCHOBHBIX (DHU3MUCCKUX SIBICHHIA;,
OBJIaJicHNe (YHIAMCHTAJIBLHBIMU TOHATUSIMH, 3aKOHAMH W TCOPUSAMH (U3HMKH, a TaKKe
MeTOJaMHM (PU3UYCCKOTO HCCIICIOBAHUS, OBJIQJCHHEC METOJAAMH PENICHUS KOHKPETHBIX
3aJlad W3 Ppa3IMYHBIX obOnactedl ¢Gu3MKkH; (HOPMUPOBAHHEC HABBIKOB IPOBEIACHUS
(M3UYECKOr0 SKCIEPUMEHTA, YMEHUS BBIICISITh KOHKPETHOE (PU3MUECKOE COACPKaHHUE B
MPUKJIQJIHBIX 3a/7a4ax Y4eOHOH M MPOQEeCCHOHANIBHON JCSITCIBHOCTH, YMEHHE KPUTHIHO
OIICHMBATh TIOJyYCHHBIE PE3yJIbTATHI.

2. Mecto aucuumiannbl B cTpykrype OOII

JlucnuminHa OTHOCHTCS K oOs3arenpHoM dactu bimoka 1 OIT BO. Jlnsg ocBoeHms
nuctuuIuiiabl - «®du3uka»  CTYIEHTHl HCIHOJB3YIOT 3HAHUS, YMEHHUS W  HaBBIKH,
chopMUpOBaHHbBIE B XOJ€ M3Y4YeHUs] (DPU3UKU M MATEMaTUKU B IPOIIECCE JTOBY30BCKOTO
oOydenus. OcBoeHUE JaHHOW JUCHUIUIMHBI SBJISIETCS HEOOXOIUMOW OCHOBOW JIJist
MOCJCAYIOMIETO  M3Y4YCHUS  JWCIUIUIMH, COMNPSDKEHHBIX C  NpodheCCHOHAIBHBIMU
CTaHJapTaMu U NMPoGUIbHON HAMIPABICHHOCTHIO.
[IpuoOpeTeHHbIC 3HAHUS B paMKaX JaHHOW AUCIHUILIMHBI IOMUMO MX CaAMOCTOSITEILHOTO
3HAYCHUS SIBJISIIOTCSI OCHOBOM JJISi M3YYEHHUSI TAKHUX KYpPCOB, KaK «DJEKTPOTEXHUKA W
ANEKTpOHUKay, «buodusznueckue OCHOBBI KHUBBIX CHCTEM», «Du3nuka OHOJIOTHUECKUX
MIPOIIECCOBY» U JIP., & TAK)KE HY>KHBI TIPU TPOXOKACHUHU TTPOU3BOJICTBEHHON MPAKTHUKHU.

3. IlnanupyemMbie pe3yJibTaThl 00yUeHHs M0 AUCIHILIMHE

3.1. Ilnanupyempblie pe3yJbTaThl 00y4eHHS MO JUCIHUILIHHE
Komnerenums, 3akpeniéHHas 3a nucuumianaoi B OXOII:
YK-1. Cnocoben ocywecmenimos NOUCK, KpUmMuyecKulli auaiu3 U CuHmes
uHopmayuu, NPUMeHsamsb CUCMEMHBLL NO0X00 05l peuleHUss NOCMABAEeHHbIX 3A0ay

NuaaukaTopbl KOMIIETEHIMH, 3aKpeIVIéHHbIe 3a Aucuunannoi B OXOII:

MNYK-1.1. BeinonHsier nouck Heo6XoaumMoil nudopmaiuu, e€ KpUTHIECKU aHaIIn3
1 0000111aeT pe3yNbTaThl aHANK3a AJI PEIIeHUs] TOCTABIICHHOM 3a/1ayu.

IHoka3aTean oueHUBAHHUSA HHAUKATOPOB JOCTHKEHHSI KOMIIETEHIHI

3HaTh:

31. OcHOBHBIE KOHIIEMIMH (PU3UKK KaK YaCTH COBPEMEHHOW HAay4YHOW KapTHHBI
Mupa. OCHOBHbIE 3aKOHBl MEXAaHHMKH, TEPMOAMHAMMKH, AJIEKTPUYECTBA M MarHeTU3Ma,
AIIEMEHTAPHBIX OCHOB ONTUKH, KBAHTOBOM MEXaHUKM M aTOMHOM (usuku. OCHOBHbBIE
ATanbl pa3BUTH U GPOPMUPOBAHUSI COBPEMEHHOU (PUBUKH.



32. OObekThl u3ydyeHHUs (U3UKA C TOYKU 3PEHHUS] CTPYKTYPHOTO YpPOBHS
OpraHu3aldyd MaTepuu, HUX OCHOBHbIE CBOMCTBa. OCHOBHBIE METOABI (PU3NYECKUX
UCCJIeI0BAHUM, UX 3aBUCUMOCTb OT OOBEKTOB UCCIIET0BAHMUS.

33. OcHOBHBIE METO/IbI pelIeHUs (PU3NUECKUX 3a]ad.

Ymern:

V1. O0OBbsACHUTL OCHOBHBIE HAOJI0OJa€Mble IPUPOJHBIE U TEXHOTCHHBIC SIBICHHS Ha
OCHOBE 3aKOHOB (hM3HKHU.

V2. [Ilpumensats (¢Gu3MYECKHME 3aKOHBI JJIi PELICHUS TEOPETUYECKUX H
MPaKTUYECKUX 3a]1a4.

V3. Haxoguth uHbopMaiuioo (U3NYECKOT0 M TEXHUYECKOTO COJEepKaHHUS U3
pPa3TUYHBIX HICTOYHUKOB (OMOJIMOTEYHBIE HCTOUHUKH, JIEKTPOHHBIE CPEACTBA U JIP.).

Komnerenumus, 3akpenJieHHas 3a aucuuiuinaon B OXOII:

YK-2. Cnocoben onpedersmv Kpye 3a0ay 6 pamMKax HNOCMAGIEHHOU yeau u
8bI0UPaAMb ONMUMANbHbIE CNOCOObL UX peuleHUs, UCX00s U3 OelcCmBYIOUUX NpaBO8blX
HOPM, UMEIOWUXCS PecypCco8 U 02PaHUyeHUl

NuaaukaTopbl KOMIIETEHIMH, 3aKpeIVIéHHbIe 3a aucuunannoi B OXOII:

NYK-2.1. dopmynupyeT B paMKax IIOCTABICHHOM LENIM COBOKYIHOCTh 3aj1ad,
00€eCreynBaloIInX €€ JOCTUKEHUE.

IMoxka3zaTesin olleHNBAHUS UHAMKATOPOB JOCTH:KEHHs KOMIIETeH Ui
3HaTh:

31. OcHoBHBIC (hU3MUECKUE 3aKOHBI, CBA3b MEXIY (PU3MUECKUMH BEJIMYMHAMH,
MMETh MIPE/ICTABIICHUE O COBPEMEHHON (hU3NUECKON KapTHHE MUPA.

32. OCHOBHBIE METO/IbI INTAHUPOBAHUS U 00PAOOTKH PE3yIbTATOB SKCIIEPUMEHTOB.

33. Ha3naueHue ¥ NPUHIUIBI ACHCTBUA BaXXHEHUIIMX (U3HMUYECKUX MPUOOPOB,
OCHOBHBIE IKCIIEPUMEHTATbHBIE METObI U3MEPEHUS (PU3NUECKUX BEIUYHUH.

YMmern:

V1. IlpuMeHsTh 3aKOHBI (PU3UKHU U METOJIbI PEIICHHS] OCHOBHBIX THUIIOB (PU3MUECKUX
3a/lay B Pa3’IMYHbIX MPAKTHUYECKUX CUTYAIUSX.

V2. Paboratb ¢ mnpubopamMu U 000pPYJOBAaHHEM COBPEMEHHOW (U3UUECKOU
nabopatopuu.

V3. PaccunThiBaTh MOTPENTHOCTH U3MEPEHUNM M KPUTUYHO OIIEHUBATH PE3yJbTaThI
HKCIIEPUMEHTA.

Komnerenumus, 3akpenjieHHas 3a aucuuiuinaon B OXOII:

OIIK-1. Cnocoben npumensamo ecmecmeeHHOHAYUHblE U OOUCUHIICEHEDHbLE
3HaHUs, Memoobl MAMeMaAmuyecko20 aHaIu3a U MOOEIUPOBAHUS 6 UHMICEHEPHOL
0essmenbHOCMUY, C8A3AHHOU C pa3padomKol, NpoeKmupo8aHuem, KOHCMPYUPOBAHUEM,
MeXHOI02UAMU NPOU3BOOCMBA U IKCNILYAMayuu OUOMeEXHUYECKUX CUCTEM.

NuaaukaTopbl KOMIIETEHINH, 3aKpeIVIéHHbIe 3a Aucuunannoi B OXOII:

HNOIIK-1.1. IIpumeHseT 3HaHUSA €CTECTBEHHBIX HAayK, METOJbl MAaTEMaTUYECKOTO
aHanM3a U MOJIETUPOBAHUS MpPHU pa3pabOTKe, MPOCKTUPOBAHUU U KOHCTPYHUPOBAHUU
OMOTEXHUYECKUX CUCTEM M MEIUIIMHCKUX U3CIIHA.



Iloka3aTen oueHUBAHUS UHAUKATOPOB JOCTHKEHHSI KOMIIETEHIHii

3HaTh:

31. OcHoBHbIE (PU3UYECKHUE SIBIICHUS MU OCHOBHBIC 3aKOHBI (DM3UKU; TPAHUIIBI UX
MIPUMEHUMOCTH, MPUMEHEHHUE 3aKOHOB B BAKHEUIIIUX MPAKTHUECCKUX TTPUIIOKECHUSIX.

32. OcHOBHBIE METOABI peEIICHUS (U3NUECKUX 3aJad C HCIOJb30BAHUEM
MaTeMaTHYECKUX 3aKOHOB U COBPEMEHHBIX KOMIIBIOTEPHBIX MTPOTPAMM.

YmMmeTh:

V1. IlpumensaTs 3akoHbl (U3UKHM U METOABI PEIICHUS OCHOBHBIX THIIOB
(bu3nYecKnX 3a7a4 B Pa3IUYHBIX TPAKTHYECKUX CUTYaIIUSX.

V¥2. KpuTruyHO O1IEHUBATh MOJy4aeMbI€ PE3yIbTaThI.

3.2. Texnonoruu, odecrneyuBaonue GOpMHUPOBAHNE KOMIIETEHIIUI
[IpoBenenne  JEKUUOHHBIX, JIAOOPATOPHBIX W  TNPAKTUUYECKUX  3aHITHH,
CaMOCTOSITENIbHAs paboTa MO PYKOBOACTBOM IIPEIO1aBATENS.

4. TpynoeMKOCTh IMCUUIJIMHBI M BUbI Y4e0HOI padoThbl.

Tabnuma 1. Pacnipenenenune Tpy10eMKOCTH AUCITUTUIMHBI IO BUAAM y4eOHOU pabOThI

Bup yyeOHoM padoThI 3aueTHBIX AKaJeMH4YeCKHX
eIMHMI 4acoB
OO6m1ast TpPy1I0€MKOCTh AUCITUTIITUHBI 12 432
AyauTOpHBIE 3aHATHS (BCEro) 225

B Tom uucie:

Jlexiuu 90
[Tpaktuueckue 3ausarus (113) 45
Jlaboparopusie padoTs (JIP) 90
CamocTosiTesibHasi padora (Bcero) 135+72 (9Kk3)

B Tom uucie:

KypcoBas padota HE IpelyCMOTpeHa
KypcoBoii npoext HE IPEeTyCMOTPEH
PacueTtHo-rpadguueckue paboThl HE NIPEyCMOTPEHBI
Jpyrue BUIbI CAMOCTOATENbHON paOOThI:

- MMOJITOTOBKA K 3aIllUTE Ta0OpaTOPHBIX PadOT 50

- IOATOTOBKA K MPAKTHYECKUM paboTam 50
Tekylmuil KOHTPOJIb YCIIEBAEMOCTHU U 25
MIPOMEKYTOUYHAs aTTecTanus (3a4er)

KoHTponb TeKynuii U MpoMeXKyTOUHBIN 10+72 (3k3)
(0amIbHO-PEUTHUHT OBBIN, YK3aMEH)

[IpakTryeckasi MOAroTOBKA MPU peain3aliiu 0

JTUCITUILINHEI (BCETO)




5. CTpykTypa u cojep:KaHue IUCIUILIMHBI.

Ctpyktypa W coaepkKaHuE JUCIHHUIUIMHBI TIOCTPOCHBI 10 MOJYJIHHO-OJOYHOMY
npuniuny. [log MomyiaeM JUCHUIUIMHBI MOHUMACTCS YKPYMHEHHAs JIOTUKO-TIOHSATUMHAS
TeMma, XapaKTepu3yrolasics OOLIHOCTHIO UCIIOJIb30BaHHOTO MOHSATUITHO-
TEPMUHOJIOTUUECKOTO arnmapara.

5.1. CtpykTypa IMCHUININHBI.
Tabnuua 2. Moaynu AMCIMIUIMHBI, TPYAOEMKOCTh B YacaxX M BUAbI y4€OHON paOOThI.

Ne| HaumeHoBaHue Tpya-tb |Jleknun Ilpakrnu., Jla6. Cam.
MOJYJISI 4achl 3aHATHS | padoThI padora
1 cemecTp
I | MexaHuka 93 20 11 20 22+20 (3K3)
2 | MonekynsipHas Qusuka u 51 10 4 10 11+16 (3k3)
TEPMOJMHAMUKA
Bcero Ha 1 cemectp 144 30 15 30 33 +36 (9K3)
2 cemecTp
3 | DAEKTpUUYECTBO U 97 20 10 20 47
MarHeTHU3M
4 | DneKTpOMarHuTHbIE 47 10 5 10 22
KoJe0aHMs U BOJTHOBAs
OIITHKA
Bcero na 2 cemectp 144 30 15 30 69
(3au)
3 cemecTp
5 | KBaHToBas ontuka 44 8 6 8 10 +12 (3k3)
6 | ATomHas pusuka u 52 14 6 10 10+12(7k3)
KBaHTOBasi MEXaHUKA
7 SnepHas pusuka u 48 8 3 12 13+12(5k3)
(bu3KKa TBEpAOIo Tea
Bcero Ha 3 cemectp 144 30 15 30 33 + 36 (9K3)
Bcero Ha nucuumuiiay 432 90 45 90 135+ 72 (3K3)

5.2. Copepxxanue TUCUMIIIMHBI.

MOAYJb 1. <MEXAHUKA)»

Kunemarnka maTepuaibHOM TOUKH: CUCTEMA OTCUETA, PaAUyC-BEKTOP, TPACKTOPHS,
[IepeMELIECHNE, yTh, CKOPOCTh, HOPMAJIBHOE U TaHICHLIMAJIBbHOE YCKOPECHHUE; YPaBHEHHUS
neukeHus. [IpoctpancTBo u BpeMsa B MexaHuke HproroHa. CucreMbl KOOpAMHAT M HX
npeoOpazoBanusi. @Du3MyecKkuili CMBICI MPOU3BOJAHOW U  HHTerpana. JluHamuka
MaTepUaJibHOM TOYKH: 3akoHbl HblOTOHA, wuMMynbc, paboTa, KUHETHYECKas U
IIOTEHIIMAIbHASL JHEPIUsl, 3aKOHbl COXPAHEHMs] HMMIYJIbCA U DHEPrUHU; ITOTCHIMAJIbHBIC
KpuBble. CBsI3pb MEXKIY CWION M MOTEHUHAIBHON »JHeprueid. ['paaueHT cKaasipHOU
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¢byukuuu. CronkHoOBeHUs: Ted. AOCONIOTHO ympyroe cronkHoBeHue. KuHemartuka
BpAILIATEILHOIO JIBUYKEHUS TBEPAOrO TEja: yroJl IOBOPOTA, YIJIOBAs CKOPOCTh, YIIIOBOE
YCKOPEHUE; CBS3b MEKIY YIJOBBIMH W JIMHEWHBIMH XapaKTEPUCTUKAMHU JBHUKCHHUS.
JluHaMKKa BpamlaTEIbHOTO JABWIKECHHS: MOMEHT CHJIbl, MOMEHT HWHEpPLUHH, Teopema
[IIreiiHEpa, MOMEHT HUMITYJbCa, KHHETHUYECKAs SHEPrusl BPAILATENBHOTO JBUXKEHUS,
OCHOBHOM 3aKOH AMHAMHK{ BpallaTEIbHOIO ABWKEHHS. [IpMHLIMI OTHOCUTENBHOCTH U
npeobpazoBanusa ['ammnes. Iloctynatel cnenuanbHol Teopuu oTtHocutenbHOoCcTH (CTO)
OliHmreitHa. OTHOCUTEIBLHOCTh OJHOBPEMEHHOCTHM M mpeoOpaszoBanus Jlopenna.
[Tapagokchl pensTUBUCTCKOM KMHEMATUKU: COKpPALIEHUE JIMHBI U 3aMEJIEHUE BPEMEHU B
IBIKYIIUXCS CHCTEMax oTcyeTa. PendaTuBHUCTCKMN UMIyJlbC. B3anMoOCBsA3p Maccel U
sHepruu B CTO.

CBoOonHble He3aTyxawlnue Kojebanus. AmiuMtyna, ¢asa, dactota U MEpPUOJ
koneOanuil. [Ipumepsl KojedaTeNbHbIX JBUKEHUN pa3audyHOM (U3UYECKOW MPUPOJIbI.
3aryxatouiue U BbIHYXKJEHHbIE KoJsieOaHusa. Croxxkenue kosiebaHui (OueHus, Qurypsl
Jluccaxy). Mexanuueckue BOJHBI. JlJIMHA BOJHBI, BOJIHOBOE YHCIO, (a30Basi CKOPOCTb.
VYpaBHeHue BoHbI CTOSTYME BOJIHBI.

MOAVYJIb 2. «<MOJIEKYJIAPHAA ®U3UKA U TEPMOJNHAMUKA)>

MonekyIsipHO-KUHETUYECKUN U TEPMOJWHAMUYECKUM MOJAXOAbl K HCCIEIOBAHUIO
CBOWCTB BEUIECTBA, UX PA3JIMUYUE U B3aUMOCBS3b. MneanbHslil ra3. [lapaMeTpsl cOCTOSIHUS.
VYpaBHeHnue coctosiHusl. OCHOBHOE YpPaBHEHHE MOJEKYJIIPHO-KUHETUUECKONW TEOPHHU.
CreneHu cBOOOABI U CPEHSSI KUHETUYECKAs YHEPT U MOJIEKYI. D(PPEeKTUBHBINA TUaMETP U
cpeaHsis JyimHa cBOOOMHOrO npobdera. CBsA3b TEIUIOEMKOCTH HEAIBLHOIO Ta3a ¢ YUCIOM
cTerneHe cBobobl Mosiekyi. Pacnipenenennss MakcBenna. Pacnpenenenne bonsiiMana u
O6apometpuueckass dopmyna. BreiBog pacnpenenenuii Makceiia u bonbiiMana w3
yCJIOBHSI paBHOBECHOT'O XapakTepa JIBWXeHUs Mojiekya. Hauboinee BeposTHasi, CpeHsisa U
cpenHekBaapaTuyHas ckopoctd. OmpeneneHue uucia Aporaapo meroaom Ileppena.
[leppoe Hauamo TEpMOJAMHAMHMKHM B Pa3IM4yHBIX u3oMmpoleccax. Bropoe Hauamo
TepMOAUHAMUKHU. JHTponus. Kunetmdeckue spieHus: aud@ys3usi, TEIIONMPOBOIHOCTS,
BHYTPEHHEE TpEeHHE. DMIMpHUUEecKUe ypaBHeHMs nepeHoca: Puka, @ypre u HrroToHa.
Peanbuble ra3sl. YpasHenue Ban-nep-Baanbca.

MOAVYJb 3. «QJIEKTPUYECTBO U MATTHETU3M»

B3anmopeiicTBue 3apsAaoB. OJIEKTPOCTATHUECKOE IOJE M €ro XapaKTEPUCTUKHU:
HaIps)KEHHOCTh, MoTeHuuall. Teopema ['aycca. Dnexkrpuyeckoe nose aumnons. Jumonap Bo
BHEIIHEM »3JnekTpuyeckom mnoise. llomapuzamuss AusnaeKTpukoB. OpUEHTAIMOHHBIA U
neOopMalMOHHBIA  MEXaHU3MBI TOJSIpU3alMU. BeKTOp AIEKTPUYECKOro CMEIIeHUs
(3MeKTpUIeCcKOi WH]TYKIIVH ). JlnsnekTpuyeckas MIPOHUIIAEMOCTD BEILIECTBA.
DJIEKTPUUYECKOE TO0JIE B OJHOPOJAHOM JUAICKTPUKE. JIUMOIBHBIA MOMEHT CHUCTEMBI
3apsiioB. Bektop mossipu3anuu AURJICKTPUKA U €T0 CBI3b ¢ O0BEMHON U MOBEPXHOCTHOM
TJIOTHOCTHIO CBSA3AaHHBIX 3apsA0B. BEKTOp 2JIEKTPUYECKOTO CMEIICHHS (DIESKTPUYECKON
UHAYKIMK). JludnexkTpuyeckass BOCIPUUMUYMUBOCTh U JUAJICKTPUUYECKAs MPOHUIIAEMOCTb.
[IpoBogHMKHM B 3IEKTpuueckoM ImoJie. PaBHOBecue 3apsanoB B mpoBoaHuKe. OCHOBHas
3a7a4a AJIEKTPOCTATUKU MPOBOJHUKOB. JKBUIMOTEHIHUAIBHBIE MOBEPXHOCTU W CHIIOBBIE
JIMHUM DJIEKTPOCTATHYECKOTO MOJISI MEXAY NPOBOJAHUKAMHU. DJIEKTPOCTATHUYECKAs 3aIIUTA.
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EMKOCTP TIPOBOJIHMKOB M KOHJEHCATOPOB. ODHEPrus 3apspKeHHOrO KOHJEHcaTopa.
DnekTpoeMKOCTb. KoHeHCaTOphl. DHEPrus AIEKTPUUECKOrO MOJsA. DIEKTPUUECKUN TOK:
cujia TOKa, TJIOTHOCTh Toka, JDJIC, Hampsikxenue. 3akoH Oma Uil y4yacTKa UENH, AJIs
3aMKHYTOH 1enH, B AuddepenuuanbHoi popme. 3akon Ixoynsa-Jlenna. Bzaumoneicteue
MIPOBOJIHUKOB C TOKOM. MAarHuTHOE TOJie M €ro XapaKTepUCTHKU: HAIPSHKEHHOCTh W
MarHuTHasg uHAyKOUsA. 3akoH buo-CaBapa-Jlamnmaca. Cuna JlopeHma, cuna Ammepa.
JIB>KEHHE 3apsOKEHHBIX YaCTHI] B DJICKTPUYECKUX U MAarHUTHBIX ToyisiX. Dddext Xomna u
ero mpuMmeHeHue. Teopema O HHUPKYJISIUU (3aKOH MOJIHOTO TOKa). MarHuTHOE ToJje B
BEILIECTBE; BEKTOP HAMArHUYEHHOCTH U €T0 CBSA3b C IJIOTHOCTHIO MOJICKYJISIPHBIX TOKOB.
MarnutHasi BOCIPUMMYMBOCTh M MarHuTHas TpoHUIIaeMocTh. Jlua-, mapa- wu
dbeppomarHeTuku. MarHUTHBIM MOTOK. DJEKTpOMarHuTHass WHAYKIUsA. CaMOWHIYKIIHS.
NunyktuBHOCTE. BKiIIOUEHHE M OTKJIIOYEHHME KaTYIIKU OT MCTOYHHKA TMOCTOSTHHOM 3JIC.
DHeprus MarHUTHOTO TIOJISL.

MOAYJb 4. «QJIEKTPOMAT'HUTHBIE KOJTEBAHUSA U BOJIHOBAS
OIITUKA»

DNeKTpOMarHuTHbIE KojeOaHus. B3auMOCBSI3b 3JIEKTPUYECKOT0O M MAarHUTHOTO
nosieil. Cucrema ypaBHeHH MakcBeiia B MHTETpajdbHOU dopme U (PU3HYECKUM CMBICI
BXOJAIIMX B HEE ypaBHEHUW. DJIEKTPOMAarHUTHbIC BOJIHBL. CBET KaK 3JIEKTPOMAarHWTHAas
BositHa. CBETOBOM BEKTOp. 3aKOHBI TeoMeTpuueckod ontuku. MHTEepdepeHius ceera u
cnocoObl ee HabmoneHusa. [lpumenenune wuHTepdepenuuu: Kojbua HploTOHa,
MPOCBETJIICHUE OMNTHKU, uHTeppepomeTp Maiikenbcona. [udpakius Dpenens wu
Opaynrodepa. [lpunnun Iroitrenca-Openens. Meton 300 DpeHens. AMITTUTYAHBIE |
(dazoBbic 30HHBIC MIACTUHKU Dpenens. Judpakuus OpeHens Ha KPYrioM OTBEPCTHUU U
kpyriioM aucke. Judpakius dpayHrodepa na menu. dudpakimoHHas pemieTka Kak
CIeKTpalibHBI  Mpubop. Paspemaromas crnocoOHOCTh AUGPAKIIMOHHON  PEIICTKH.
Ilongpusaumss ceera. IlomydyeHue W aHaNIM3 JIMHEUMHO-NIOJISIPU30BAHHOIO  CBETA.
bproctepoBckoe orpaxenue. JInnenHoe neynyyernpenomiaeHue. [lonHoe oTpaxxeHue u ero
NPUMEHEHHUE B TEXHUKE. BOIHOBOABI M CBETOBOABI. [[HCIiepCcus U MOTJIOMIEHUE CBETA.

MOIYJIb 5. «<KBAHTOBAS OIITUKA»

TemnmoBoe m3nyueHue. XapakTEPUCTUKN U3ITYYCHUS U CBSA3h MEXKIY HUMU. 3aKOHBI
Kupxroda, Buna, Credana-bonbimana. I'mnoteza u dopmyna Ilnanka. dotodrddexr.
VYpaBHenue OiHmTeitHa. 3akoHbl poroaddekra. [Ipumenenue pororddexra. JaBnenue
ceeta. DPdext Komnrona. @otonsl. OneiT bore. Jlyanusm cBera.

MOAYJIb 6. «<KATOMHAS ®U3NKA U KBAHTOBAS MEXAHUKA»

Crpoenue aroma. OnbiT Pezepdopaa. [Toctynater bopa. Cniektp uzimydeHusi atroma
Bojopona. dopmyna banbmepa. Bunbl ciektpoB, ciocoObl ux nonydenus. [IpumeHenue
criekTpoB. ONTHYECKHME KBAHTOBbIE TeHepaTopbl CHOHTAHHOE MW HWHAYLHHPOBAHHOE
n3nyueHue. MHBepcHOe 3acesieHre ypOBHEH akTUBHOM cpenbl. OCHOBHBIE KOMIIOHEHTHI
nazepa. OcoOCHHOCTH Jla3epHOTro 3ydeHuss. OCHOBHBIC THUIIBI JJA3€POB M UX MPUMEHEHUE.
DJIEMEHTBI KBaHTOBOM MEXaHUKU: TUIIOTE3a e-bponns, COOTHOIIICHUE
HEONpeACICHHOCTEH, BOJMHOBas (QYHKIUSA, €€ CTAaTUCTUYECKUUW CMBICI M YCJIOBHS,
KOTOpPBIM OHa JOJDKHA YIOBJIETBOPATH, ypaBHeHue I[lIpeauHrepa, KkBaHTOBash yacTHla B



OJHOMEpHOM moTeHIMaabHOW same. KBaHtoBble uucna. [lpunnun Ilaynmu. 3actpolika
AJIEKTPOHHBIX 000JI0YEK MHOTOAJIEKTPOHHBIX aTOMOB.

MOAVYJb 7. «<AAEPHASA ®PU3NKA U PUSUKA TBEPJIOI'O TEJIA»

JIBuKEeHUE 3JIEKTPOHOB B MEPUOANYECKOM ToJie Kpuctamia. CTpyKTypa 30H B MeTajjax,
MOJIyIPOBOJHUKAX W JudjiekTpukax. [IpoBomumocts MetamioB. CoOcTBeHHass H
MpUMECHasi IPOBOJUMOCTH MOJTYNPOBOJAHUKOB. YpoBeHb DEpMHU B UUCTHIX U MPUMECHBIX
MOJIYIPOBOJHUKAX. TemiiepaTypHas 3aBHCHUMOCTb MPOBOAMMOCTH MOJYIPOBOJHUKOB.
DoTONPOBOAUMOCTH MOTYIPOBOAHUKOB. KOHTAaKTHBIE SIBIIEHUS B IOJYIPOBOAHUKAX. P-n -
nepexoa. PacnpeneneHue 3JeKTPOHOB U JIBIPOK B p-n - mepexone. TOK OCHOBHBIX U
HEOCHOBHBIX HOCHUTEJNEeH uepe3 p-n - mepexoja. BombTammepHass XapakTepUCTHKa p-n -
nepexoja. BeinpsiMisitonine cBoicTBa p-n - nepexona. CoctaB aTOMHOrO sijapa. SaepHbie
CWIbl. OHEprusi CBsSI3W  sjApa. ODHepreTudyeckud AdQext spepHONl  peakuuu.
PanunoaktuBHOCTB: anbda- u Oera-pacnanbl. SaepHble peakluuMd W UX HHEPreTUYecKUui
sapdext. Henenue sanep. Cunres saep. OyHnamMeHTabHbIE B3aUMOJICUCTBUS U OCHOBHbBIE
KJIACChI 3JIEMEHTAPHBIX YacTull. YacTuilbl M aHTUYacTULbL. JIenToHbl U agpoHbl. KBapku.

5.3. JIabopaTopHbie padoThbI
Tabnuia 3. JlaboparopHbie pabOThI M UX TPYAOEMKOCTb

IHopsiakoBbIH HOMEP MOAYJIS. HaunmeHnoBanue Tpya-Tb
e 1a60paTopHbIX padoT JadopaToOpHbIX padoT B yacax
1 2 3
Moay.s 1
Ieab: 3HAKOMCTBO € NOTPEIIHOCTSAMM H3MepeHus, | 1. M3ydenue norpentHoc- 6
MIOJIy4Y€HUSI HaBBIKOB OLIEHKH CIIydallHOW U NMpUOOpPHOI | Tel u3MepeHus ycKope-
MOTPEIIHOCTH, JOBEPUTEIBHOIO MHTEPBAJa U3MEPEHUM, | HUS CBOOOJHOIO Ma/ieHus
3allMCH  OKOHYATENbHOIO  pe3yibTaTa HU3MEpPEHUH | C MOMOULIBI0 MaTeMaTu-
BEJIMYMH, TpaUyecKoro IpeICTaBiICHUs] Pe3yJbTaTOB | YECKOIO MasTHUKA
M3MEpeHHsl U omnpezesienne KodhdunrenTo auHeHoM | 2. Omnpenenenue Kod(h- 4
3aBUCHUMOCTU M0 TpaduKy M METOJIOM HauMEHbIIUX | GUIUEHTa BSI3KOCTH
KBaJIpaToB, MIPaKTUYECKOE  M3yYEHUE  3aKOHOB | KUIKOCTH IO  METOIYy
NBUKEHHMS Telna B BsI3KOM cperne u  3akoHOB | CTokca
BpalaTEIbHOTO JBAKEHUS TBEPJOTO Tena, | 3. 3ydeHune 3aKOHOB 4
SKCIEPUMEHTAJIbHOE  ompeleneHne  Kod(dduuueHTa | BpallaTelbHOIO  JABUKE-
BSI3KOCTH O KMJIKOCTM ¥ MOMEHTa WHEpIUH Teja, | HUs Ha MasiTHUKE
M3ydeHue  CBOOOJHBIX  Kosiebanmii  mpyxkuHHoro | O6epOeka
MasiTHUKA, oOIpeneneHne KodpduiueHnta xectkoctu | 4. [IpyXKMHHBIA MasTHUK 6
NPYXUHBI U KOYPPUIIMEHTAa CONPOTUBIICHUS CPEJIBI.
Moay.s 2
Henb: uzyueHue sBJICHUS BHYTPEHHETO TPeHUs B razax, | 1. Onpenenenue korpdu- 4
SKCIEPUMEHTAJbHOE  ompefesieHne  Kod(h(uUueHTa | IIMeHTa BSI3KOCTH BO3/1yXa
BSI3KOCTH BO3/1yXa, MpaKTUYeCKoe H3ydeHue mnepsoro | 2. OmpeneneHue OTHO- 6
Hayajla TEpMOJAMHAMUKH U IpaUUYECKUX 3aBUCUMOCTEHN | IIEHUST  TEIIOEMKOCTEN
XapaKTEPUCTHUK ra3os, SKCIIEPUMEHTAJIBLHOE | ra3a METOJIOM aauadaTH-
onpejiesieHue Noka3aTesis aguadaThl JUlsl BO3AyXa. YECKOr0 pacUIMpEeHust
1 2 3
Moayas 3
Hean: monyuenue rpaduyeckoro mnpencrabienus | 1. U3yuenue 3akona Oma 4
pe3ynbTaTOB M3MEpeHusi W omnpeneneHue kodhdumu- | 2. MccnenqoBanue iexT- 4
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€HTOB  JIMHEMHOW  3aBUCUMOCTH IO  rpaduky,
3HAKOMCTBO C IPOCTEHIINMU AIIEKTPUUECKUMH CXEMaMU
U DJIEKTPOU3MEPUTENbHBIMU TPUOOPAMHU, TPHOOpETEHNE
HaBbIKOB cObopku AIIEKTPUUYECKHUX Lernew,
JKCIIEpUMEHTabHAsl IpoBepka 3akoHa OMa, HaXoX-
JCHUE TOYEK 3a/JlaHHOr0 MOTEHIMala, IOCTPOEHUE
SKBUIIOTEHIMAJIbHBIX u CUJIOBBIX JUHUI
JIEKTPOCTATUYECKOIO MOJISl, PACYET €r0 XapaKTEePUCTUK,
MIPAKTUYECKOE M3YyYEHHE MArHUTHOTO MOJIi KPYyroBOTO

POCTAaTHYECKOTO TOJIS
3. OnpeneneHue ropu3oH-
TaJIbHOM  COCTAaBIIAIOIIECH
MAarHUTHOTO TIOJIsI 3eMJITH
4. V3ydyeHne MarHUTHBIX
CBOMCTB (peppoMarHeTu-
KOB

5. Onmnpenenenue yxaenb-
HOTO 3apsia »dIIEKTPOHA

TOKa u MPUHIMIIA CYNEepPIO3ULINU MoJieH, | METOJOM MarHUTHOU (¢o-
SKCIEPUMEHTAIIBHOE  ONPEAECICHUE TOPU3OHTAIBHOU | KYyCHPOBKHU
COCTaBJIAIONICH MArHUTHOTO IIOJII 3eMJIM, CHSITHUE

OCHOBHOM  KpHMBOM  HAaMarHM4uMBaHUs MW  METIH

rucrepesruca ¢GeppoMarHeTHkKa, IKCIEPUMEHTAITHHOE

ONIPEIEIICHUE YACIBHOTO 3apsaa AIEKTPOHA

Monay.n 4

Ieub: mosydyeHre HABBIKOB OLEHKH CIydallHOW W IIPH-
OOpHOM MOTPEIIHOCTH, TOBEPUTEIHLHOTO MHTEpBaIa U3-
MEpPEHUH, 3alUCh OKOHYATEIbHOIO Pe3yJbTaTa U3Mepe-
HUW BEJIMYMH, HaONIo/eHue HHTEP(EPEHLMOHHBIX H
TU(PPAaKIMOHHBIX KAPTUH OT Pa3jiMYHbIX HMCTOYHUKOB,
SKCIEPUMEHTAJIbHOE  OMNpeAeNeHue JUIMHBI  BOJIHBI
JIA3€PHOr0 M3JyYEHMs, UIUPUHBI IIEIH U TOCTOSIHHON
JU(PPaKIHMOHHON penIeTKH

1. Untepdepenuus cpera.
OmeiT FOHra

2. Nzyuyenue nudpaxiuuu
CBETA HAa OJMHOYHOMN
1ieNid U AUppaKkiuOHHOM
pelieTke

Monyasb 5

Hean: moctpoeHne M 0O6pabOTKa IKCIIEPUMEHTATBHBIX
rpadguyecKkux  3aBUCUMOCTEH,  O3HAKOMJIEHHE  C
MPUHIIMUIIOM  JICUCTBHS ~ SPKOCTHOTO  ITUPOMETPA,
MPAaKTUYECKOE HW3MEpPEHHE SIPKOCTHOW TEeMIIepaTyphl
HArpeToro Tela, NpuMeHeHne 3akoHa Kwupxroda u
dopmynbl  [lmanka s OmpeneNeHus HMCTUHHOMN
TeMIepaTypbl, KCIIEPUMEHTAIbHAS TMPOBEpPKAa 3aKOHA
Credana-bonpimana, npakTuueckoe N3ydeHUE 3aKOHOB
dboTtorddexra, CHATHE BAX BaKyyMHOTO
doTodeMeHTa,  AKCIEPUMEHTAIBHOE  OTpE/ICICHUE
JUTUHBI BOJIHBI M3JTydeHHsI, pabOTHI BBIXO/a SJICKTPOHOB
1 KpacHoM rpanuipl Gotodrddexra

1. M3yueHne 3ak0HOB
TEIUIOBOTO U3ITY4YEHUS C
IIOMOIIIBIO APKOCTHOT'O
nupoMeTpa

2. ®otord ekt

Monyas 6

Heapb: nonydyeHue HaBBIKOB rpaUuecKoro IMpescTaB-
JIEHUS Pe3yJabTaTOB H3MEPEHUs, O3HAKOMIIEHHE C
YCTPOICTBOM M MPUHIUIIOM pabOThl CIEKTPOCKOMA,
IpaayupoBKa CIEKTPOCKOIA, HAOJI0IeHUE JTMHEeHUaThIX
CIEKTPOB UCITYCKaHMS C IMOMOIIbIO CIIEKTPOCKONA U IO
doTorpadusivM, aHamuM3 CHEKTpa U3IYYEHHUs] aroma
BOJIOpOJia Ha OcHOBe Teopuu bopa, uzydenue pabOThI
reJIMii-HEOHOBOTO M IMOJIYIIPOBOJHHMKOBOIO  JIa3epa,
AKCIEPUMEHTAJIbHOE OIPEJCIIEHNE E€r0 XapaKTePUCTUK

1. M3yyeHne ONTHYECKHUX
CIIEKTPOB  HCITyCKaHHUSI.
AtoMm BoJOpoaa

2. OmnpeneneHue xapakre-
PUCTHK JIa3€pHOTO H3ITy-
YCHUS
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Monyas 7

Henb: mnonydenue HaBBIKOB Tpaduyeckoro mpen- | 1. Ompenenenue sHepruu 4
CTaBJICHUS pE3yJbTaTOB W3MEPEHHs W OIPEACIICHUE | AKTUBALMM ITOJYIIPOBOJI-
K03 (HUIMEHTOB JIMHEWHON 3aBUCUMOCTH 1O rpapuKy U | HUKA
METOJIOM HAaWMEHbLIMX KBaJapaTroB, mpaktuueckoe | 2. Cuarue BAX mnomy- 4
U3y4eHUe TeMIIEpaTypHOU 3aBUCUMOCTH | IIPOBOJITHUKOBOTO AMOJA
ITOJIYIIPOBOJHMKA, DKCIIEPUMEHTAIIBHOE OIpeaeeHue | 3. PannoakTuBHOCTSG. 4
SHEPruu aKTUBALIMU TOJYNPOBOJHMKA, M3ydyeHue KoH- | [lormomenue B-uzmyue-
TaKTHBIX SIBJICHUN B IOJIYIPOBOJHUKAX, CHSATUE BOJBT- | HUSL B BO3yXe
aMIIEpHON XapaKTEpUCTUKH pP-n Iepexoja, MpaKThye-
CKO€ O3HAKOMJICHME C METOJAaMH PEruCTPalMM pPaguo-
AKTHBHOTO M3JIy4E€HUs, SKCIIEPUMEHTAIIBHOE OIpeselie-
HUE JUHEeHHOro ko3dduumeHnta noriomeHus B-usiy-
YeHMsI B BO3JyX€ U aKTUBHOCTH Ipenapara
5.4. IIpakTHyecKkne 3aHATHS.
Tabnuia 4. TemaTrka NpakKTUYECKUX 3aHATUNA U UX TPYJTOEMKOCTh
Mogay.n. IIpuMmepHast TeMaTHKa Tpya-Tb
Ilesin mpakTHYeCKUX 3aHATHH NPAKTHYECKUX 3aHITHH B Yacax
1 2 3
Monyas 1
Lean: mpuoOpeTeHne HaBBIKOB ONpeeieHus Xa- | KnHemaTrnka MaTepraibHON TOUYKH 3
PaKTEpUCTUK JIBH)KEHUS MATEpUAIbHOM TOYKU
[0 YpaBHEHUSIM €€ JIBU)KEHUS, IOCTPOCHUS Ipa-
(UKOB TpaeKTOpPUM [BM)KEHUS TOUYKU C yKasa- . 2
JluHamuKa MaTepuanbHON TOUKU
HHEM HAIPABIICHHUS] BEKTOPOB CKOPOCTH, HOpMa-
JIBHOTO W TAHI'€HIIMAJIILHOTO YCKOPEHUM, IpUMe-
HeHusl 3akoHOB HbI0TOHA, COXpaHEeHUs UMITYJIb-
3aKOHBI COXPAHEHUS UMITyJIbCa U
ca M OHEPTHU K PEUICHHIO NPAKTHIECKNX 3a71at, SHeprH 2
OIIpeNEeNeHUs YIIIOBOW CKOPOCTH U YIJIOBOTO YC-
KOPCHMS NP  BpAIATEIbHOM  JIBIDKCHUM | KypeMaTHKa M AMHAMUKA
TBEP/IOTO TeJa, HAXOXCHHUS MOMCHTA HHEPLNH | BpamaTebHOTO JBIKCHHS 2
¢ ucnoJsib3oBanueM Teopemsbl lllTelinepa, ompe-
JIeJIEHUsI MOMEHTOB CUJ, pabOThl U KUHETUYEC-
KOW BSHEpPruM MNpu BpallaTebHOM ABWXEHUHU, | MexaHHUCCKHE KOJICOAHMS )
OTpE/ICNIEHUs] XAPAKTEPUCTUK COOCTBEHHBIX U | poIIHEL
3aTyXallUuX MEXaHUYEeCKUX KojeOaHuM, IIMHBI
BOJIHBI, IIPUMEHEHUSI 3aKOHA COXPAaHEHUs JHEp-
TUU B KOJICOATEIIbHOM IPOIIECCE
Monyib 2
Lens: npuoOpereHue HABBIKOB OIpEAEICHUS
[1apaMeTpOB COCTOSIHMS MACAIBHOIO rasa C Io-
MOLIBI0 ypaBHeHMs MeHneneeBa-Knanelipona u
ra3oBbIX 3aKOHOB, IOCTpOeHUs rpaduxoB ms | OnpeneneHne XapaKTepPUCTHK
pa3IMYHBIX IPOLECCOB, pacdyeTa CKOPOCTEH U | COCTOSHHS MJICaJbLHOTO Ia3a, 4

BHCpFI/Iﬁ MOJICKYJI HACAIBHOIO Tasad, IIPUME- | IICPBOC HAYAJIO TCPMOAMHAMHUKN

HCHHJA IICPBOI'0 XU BTOPOro Hadall TCpMOJUHAMU-
KW JJId pa3JIndHBIX ITPOLECCOB.
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Moayas 3

Hean: mpuoOpeTeHHME  HABBIKOB  pacuera
HAlpPsDKCHHOCTH W TMOTCHIMAJA JJIEKTPOCTa-
THYECKOTO TIOJIS, CO3/IaBaEMOTO TOYCYHBIMU H

DneKTpocTaTuKa

IMPOTAKCHHBIMU 3apsaaaMu, IMPHUMCHCHUSA IIPUH-
LI CYNEPHO3HIMH TTOoJIeEN U Teopemsl ['aycca,

3aKOHBI IIOCTOSHHOTO TOKA

pacuera HaNpsXKEHHOCTH MAarHUTHOTO TOJSI U
BEKTOpa MarHUTHOM MHIYKLIMU JJIS MarHUTHBIX
M0JIEH, CO31aBa€MBbIX ITPOBOJIHUKAMHU PA3INYHON
¢dbopmbl, pacuera Cuil, ACUCTBYIOIIMX Ha 3aps-

MarnuTtHoe noJie.3aKk0HbI AMIiepa
u buo-Cagsapa-Jlamnnaca

KCHHBIC YaCTUIBI B DJIEKTPUYECKOM M MAarHHT-
HOM TIOJISX, XapaKTePUCTHK JBW)KCHUS O3THUX
yacTUll U UX Tpaekropuil, ompenenenus IC

HBI/I)KCHI/IG 3apsKCHHBIX YaCTUI B
QJICKTPUYCCKOM U MAarHuTHOM
IIOJIAX

HUHAYKIOUUA, BOSHI/IK&IOIIIGIZ B KOHTYpEC, BPEMCHHU
HapaCTaHHuid U Y6BIBaHI/I${ TOKa ITPpU 3aMbIKaHHUU U
Pa3sMbIKaHUH SHGKTpI/ILIeCKOI\/’I e

SIBneHue AMEKTPOMarHUTHOM
WHTYKITH

Moay.n 4
Hean: mpuoOpeTeHHME  HABBIKOB  pacuera
XapaKTePUCTHK COOCTBEHHBIX M 3aTyXaloIUX

DneKTpOMarHuTHBIE KoJieOaHus

QJICKTPOMArHUTHBIX KOJ'IG6aHHI>i, IMPUMCHCHU
3aKOHA COXPAHEHHsI SHEPTUU B KOJeOATEIbHOM
nporecce, OTIpECTICHUS MOJIOKCHHSI

WnTtepdepennus cera

MaKCUMYMOB n MHWHUMYMOB B
UHTEpPEepEeHINOHHON KapTHHE, pacyera

Hudpakuus ceeta

IU(PPAaKIMOHHONM  KapTUHBI ~ METOJOM  30H
@peHelst, OmpeleieHue IOJOKEHHS TIIIaBHBIX
MakCUMYMOB B CHEKTpe OT JIupakiuOHHON
pELIETKH, pa3peraronieil CiocOOHOCTH PEIIETKH

Honﬂpmaum[ " JUCIICPCHUA CBETA

Monyasb 5
Heab: npuoOpeTeHre HABBHIKOB MPUMEHEHUS
3aKOHOB TEIJIOBOTO W3IY4YeHHs Ul pacyeTa

TemnoBoe u3nydeHue

XapaKTCPUCTUK HUCTOYHHUKOB HW IPUCMHUKOB
TCIIJIOBOI'O HM3JTYUYCHHUA, NPUMCHCHHSA 3aKOHOB

dotorpdext

dboTorddexra I permieHUusT TPAKTUYECKUX 3a-
Jad, pacyeT CHJIBI CBETOBOTO JIABJICHUS, TIPUMeE-

JlaBneHnue cBera

HeHue 3akoH KommrToHa juig pacuera mapamer-
POB paccessHHOTo (POTOHA U AJIEKTPOHA OTJIAUU

Oddext Komnrona

Monyas 6

Hean: nmproOpeTeHHE HABBIKOB pacueTa IJIuH
BOJIH MW 4YaCTOT CIICKTPaJIbHBIX JIMHUHA aToMma
BOJIOpOJIa ¢ oMoUIbIo noctyinaToB bopa u ¢op-

[Toctynatel bopa. Criektp atoma
BOJIOPOJIA

Mysbl banpMmepa, IOCTPOEHHME HHEPreTHYECKOU
JMarpaMMbl  aToMa BOJOPOJA, pacyeT JJIMHBI
BOJIHBI Jie bpoilns, npuHsTHe peueHus o HeoO-
XOJIMMOCTH IIPUMEHEHHsI KBAHTOBOM MEXAHWKHU
IpU ONHCAHUU JIBUKEHUS 4YacTHL, INpHOOpe-

OneMeHTEI KBAHTOBOM MEXaHUKHA

TCHUC HABBIKOB OIIPCACIICHUA BCPOATHOCTU
HaxXOXJACHUA 4YaCTULBI Ha 3aJaHHOM OTPE3KC B
OECKOHEYHO TJIyOOKOW OJHOMEPHOM IOTEHIIU-
QJIIbHOM SIME aHAJIMTUYECKH U 10 rpapuKy

VYpasuenue Ulpenunrepa. [losene-
HUE YaCTHI[BI B OCCKOHEYHO TJIy-
OOKOW OJHOMEPHOU TMOTEHIUAIb-
HOU sime
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Monyas 7
Heanb: npuoOpeTeHre HABBHIKOB MPUMEHEHUS )
3aKOHA PaJMOaKTUBHOTO pacnaja i peleHus
3a/a4, 3aluCH SIICPHBIX peakius, pacuera
DHEPTUU CBA3U sapa

3aKkoH PaaOAaKTUBHOI'O paciiazaa

DHeprus cBs3HU s1pa,

sHepreTuueckuil 3 eKT aaepHbIX 1
peakuui
6. CamocrosiTeqibHast padoTa 00y4al0IIMXCH U TEKYIHH KOHTPOJIb UX
yCIeBaeMOCTH.

6.1. Llean camocTOsATEIBHOM Pa0OTHI
dopmupoBaHUE  CIMOCOOHOCTEH K CaMOCTOSITENbHOMY IMO3HAHUIO M OOYYCHHIO,
MOUCKY JIUTEpaTyphbl, 0000IIeHUI0, OGOPMIICHUIO M MPEICTABICHUIO TMOJTYyUYCHHBIX
pe3yabTaTOB, UX KPUTHUYECKOMY aHaIHM3y, MOWCKY HOBBIX W HEOPAMHAPHBIX PEIICHUH,
apryMEHTUPOBAHHOMY OTCTaWBAaHHIO CBOMX TNPEUIOKCHHH, YMEHHHA IOATOTOBKH
BBICTYIUICHUN U BEJICHUS TUCKYCCHIA.

6.2. Opranmszanus v coiep:KaHue CaMOCTOSTeJIbHOI PadoThI

CamocrosiTenbHas paboTa 3aKiIOYaeTcss B HU3YUYEHUM OTIEIBHBIX TeM Kypca I0
3aJIaHUIO0 TIPEeToJiaBaTessi M0 PEeKOMEHIYeMON UM y4uyeOHOW JuTepaType, B MOATOTOBKE K
nabopaToOpHbIM  paboTaM W OPAKTUYECKUM 3aHATHSAM, K TEKYIIEeMY KOHTPOJIIO
yCIIEBAEMOCTH, 3a4€Ty, IK3AMEHY.

[locne yekuu 1Mo COOTBETCTBYIOLIEH TeMe, CTYJIEHTaM BBIJAIOTCS WHIWBUIYaJIbHbIC
3aJlayy JUIsl CaMOCTOSTEIILHOTO PEIIeHUs. 3aTeM 3TU 3aJa4u pa30uparoTcs U 3alUIIaloTcs
Ha MpaKTUYeCKuX 3aHaTusX. KonuuecTBo Takux 3a7au coctapisier 7-9 3a cemecTp. 3aaauu
oQopMIISIIOTCA B OTHENBHBIX TETPaisiX, TpadUKU CTPOSTCA Ha «MUIUIUMETPOBKEY.
MakcumanbHasi OIleHKa 32 BBINOJHEHHYIO 3ajady — 3-6 0auioB B 3aBUCHMOCTH OT €€
TPYJOEMKOCTH, MUHUMAJIBHBINA Oalsl COOTBETCTBEHHO 2-3.

B pamkax aucuurmeel BbinosiHgeTrcs 20 mabopaTopHbix pabor (6 B mepBoM
cemMecTpe, 7 BO BTOPOM M 7 B TPEThEM), KOTOPBIEC 3AIMINAIOTCS MOCPEICTBOM YCTHOIO
onpoca. MakcuMasnbHasi OIIEHKa 33 Ka)K/1yI0 BBIIIOJHEHHYIO JJabopaTopHYyIO paboty — 6-8
0aJIJIOB B 3aBUCHUMOCTHU OT €€ TPYI0E€MKOCTH, MUHUMalbHas — 3-4 Oaia.

BrinosiHeHne Bcex J1abopaToOpHbIX paboT 00s3aTenbHO. B cilyyae HEBBINIOIHEHUS
nabopaTopHO pabOThI MO YBAXKUTEIHHOW MPUYUHE CTYAEHT JOJDKEH BBIIIOJHUTH €€ MOJ
PYKOBOJICTBOM JITaOOpaHTa U 3aUIUTUTh €€ B Yachl, OTBEACHHbIE HA KOHCYJIbTUPOBAHUE C
MpernoaBaTeseM.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS C HCIOJIB30BAaHUEM MOJYJIbHO-
PEUTHUHIOBOM CUCTEMBI O0YUYEHUS U OIICHKU TEKYIIEH yCIeBaeMOCTH 00yYalomuXcsl.
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7. YueOHO-MeTOANYeCKOe U MHPOPMAITHOHHOE o0ecniedeHHne JUCUNIJINHBI.
7.1. OcHOBHAs JIUTEPATYPA MO JUCHMILUIHHE

1. CagenneB, U.B. Kypc obmieit pusuku : yueO. mocobue aJjisi By30B MO TEXH.
(550000) u Texnomor. (650000) HampaBiIeHUSM : B COCTaBe Yy4eOHO-METOIUYECKOTO
komruiekca : B 3 1. T. 1 : Mexanuka. Monekynsipuas ¢usuka / U.B. CaBenbes. - 12-¢ us.
; ctep. - Cankr-IletepOypr [u np.] : Jlans, 2016. - (YueOHuku 115 By30B. CrienpanbHas
nutepatypa). - ObC Jlanb. - Teker : anexktponHsiil. - ISBN 978-5-8114-0630-2. - URL:
https://e.lanbook.com/book/71760#book name. - (ID=108789-0)

2. CagenneB, U.B. Kypc obmieit pusuku : yueb. mocobue aJjisi By30B MO TEXH.
(550000) u Ttexnomor. (650000) wHampaBieHussiM : B 3 T. : B COCTaBe Yy4eOHO-
MeToaudecKoro komriiekca. T. 2 : DnekTpudecTBO U MarHetusMm. Bomnel. OnTuka / 1.B.
CagenbeB. - 13-e uzn. ; crep. - Cankr-IletepOypr [u np.] : Jlaus, 2017. - (VueOuuku s
By30B. CnenuanbHas nurepatypa). - ObC Jlanb. - Tekct : anextponnsiii. - ISBN 978-5-
8114-0631-9. - URL: https://e.lanbook.com/book/91065#book name. - (ID=108790-0)

3. CagenneB, U.B. Kypc obmieit pusuku : yuel. mocobue aJjisi By30B MO TEXH.
(550000) u Ttexnomor. (650000) HampaBieHussM : B 3 T. : B COCTaBe Y4eOHO-
Meroauueckoro komiuiekca. T. 3 : KBanroBas ontuka. AtomHas ¢usnka. Dusuka
TBEepAoro Tena. @u3nka aTOMHOrO sjipa U 3neMeHTapHbix yactul / U.B. Casenbes. - 11-¢
u3a. ; crep. - Cankr-IlerepO6ypr [u ap.] : Jlawp, 2017. - (YueOHUKH [1JI BY3O0B.
CnemnmanbHas autepatypa). - ObC Jlanb. - Tekct : amekTpoHHbid. - ISBN 978-5-8114-
0632-6. - URL: https://e.lanbook.com/book/92652#book name. - (ID=108791-0)

4. Tpodpumona, T.U. Kypc dusuku : yuebd. mocobue mis By3oB / T.H.
Tpodbumosa. - 16-e uzn. ; crep. - M. : Akagemus, 2008. - 558 c. : un. - (Bsicuee
npodeccuoHanbHoe oOpazoBaHue). - TekcT : HemocpeAcTBeHHBIH. - ISBN 978-5-7695-
4956-4 : 369 p. 60 k. - (ID=73550-184)

7.2. IoNOTHUTEIbHAS JUTEPATYPa N0 AMCUUIIMHE

1. ['pabosckuii, P. . Kypc ¢usuku : yuednoe nocodue / P. U. I'paboBckuii. —
12-e u3n., crep. — Cankrt-IletepOypr : Jlanb, 2021. — 608 c. — ISBN 978-5-8114-0466-
7.— Texkcr : 2nekTpoHHbIN / Jlanb : snekTpoHHO-OMONMoTeyHass cuctema. — URL:
https://e.lanbook.com/book/168382 (142433-0).

2. NBnues, A. JI. ®usuka : yuedHoe mocodue / A. JI. IBnmueB. — 2-¢ u3., UCIIp.
— Camnxkr-IletepOypr : Jlawp, 2021. — 672 c. — ISBN 978-5-8114-0760-6. — Texkcr :
ANEKTPOHHBIN //  Jlamb  :  3JleKTpoHHO-OMOMMoTeuHas  cucrema. —  URL:
https://e.lanbook.com/book/167746 (142860-0)

3. Jlusenues, H. M. Kypc ¢usuku : yue6nuk / H. M. JluBenueB. — 7-e usn.,
crep. — Cankr-IlerepOypr : Jlaup, 2021. — 672 c. — ISBN 978-5-8114-1240-2. —
Texct : osnexkTpoHHbIi / JlaHb : 3neKkTpoHHO-OMONMOTe4Hass cucrema. — URL:
https://e.lanbook.com/book/168372 (142432-0).

4. UYepros, A.I'. 3agaunuk mo Qusuke : yuyeOHoe mocobue mis BTy30B / A.T.

YepTon, A.A. BopobneB. - 8-¢ u3a. ; mepepad. u gom. - Mocksa : dusmariut, 2007. - 640
c. : mi. - Teker : HenocpenctBeHHbIN. - [SBN 5-94052-098-7 : 331 p. 10 k. - (ID=61477-
177)

5. Knunrep, A.B. 3agaunuk no ¢usuke ¢ 3JeMEHTaMU TEOPUMU U MPUMEpPaMU
penieHus : yueOHoe nocobue Jj1s By30B 0 HampaiieHuio "TexHuka u rexHomoruun" / A.B.
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Knunrep. - 2-e u3n. ; uctp. u non. - Mocksa : ®aunTa : Hayka, 2008. - 240 c. - bubnuorp.
: ¢. 240. - Tekcr : HenocpenctBeHHbid. - [ISBN 978-5-9765-0214-7 (®aunta) : 120 p. -
(ID=67683-91)

6. Oupranr, E.B. PykoBoicTBO K pelieHuto 3ajiay 1no Kypcy obumei Gpusuku :
yuyeOHOe mocoOue Il BY30B MO TEXHMUYECKMM M TEXHOJOTMYECKUM HaIpaBICHUSM U
cneruanbHocTaM / E.B. @upranr. - 4-e uzn. - Cankr-IlerepOypr [u np.] : Jlaus, 2021. -
(YueOnuku st By30B. CrierinanbHas nqureparypa). - 9bC Jlanb. - TeKCT : 37€KTpOHHBIH. -
ISBN 978-5-8114-0765-1. - URL: https://e.lanbook.com/book/167786. - (ID=142436-0)

7. Kanamnukos, H.II. ®usuka. MuTepHeT-TecTHUpOoBaHUE O0a30BBIX 3HAHUU :
yuebHoe nmocobue A By30B k DenepanbHOro HHTEpHET-TecTUpoBanuto o ¢pusuke / H.IL
Kanamnukos, H.M. KoxeBuukos. - Cankr-IlerepOypr [u ap.] : Jlaub, 2009. - (YueOHuku
st By30B. CriennanbHas nurepatypa). - 9bC Jlanb. - TekcT : anextponnsiit. - ISBN 978-
5-8114-0925-9. - URL: http://e.lanbook.com/books/element.php?pll id=172. -
(ID=108785-0)

7.3. MeToau4ecKkue MaTepHaJIbl

1. JlabopatopHbiii npaktukym no ¢uszuke. Y. 1 : Mexanuka u MoyeKyJspHas
¢busuka / TBepckoii roc. TexH. yH-T ; cocT.: A.B. TBapmoBckuii [u np.]. - TBeps : TBI'TY,
2019. - 95 c. - Tekct : HenmocpeactBeHHbId. - ISBN 978-5-7995-1009-1 : 180 p. -
(ID=134115-72)

2. JlabopatopHbiii npaktukym no ¢uszuke. Y. 1 : Mexanuka u MoyeKyJspHas
¢usuka / TBepckoit roc. TexH. yH-T ; cocT.. A.B. TBapnosckuii, I1.1. [deprynos, A.B.
3yokosa, C.P. Ucnupsn, WU.B. Kpusenko, B.W. Jlamnes. - Tsepy : TBI'TY, 2019. -
CepBep. - Tekct : nsnektponHeii. - ISBN 978-5-7995-1009-1 : 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/133605. - (ID=133605-1)

3. JlaGopatopHblii mpakTHKyM Mo ¢u3Mke : ydeOHoe mocobue. Y. 2
DNeKTpUYecTBO, MarHeTu3sM U BoJHOBasg ontuka / TBepckoil rocynapcTBEHHbBIN
TEXHUYECKUN yHUBEpcHUTeT ; cocT.: A.B. TBapnosckuii, I1.1. Jleprynos, A.B. 3yOokoBa u |
ap. ]. - Teepb : TBI'TY, 2020. - 95 c. - Tekct : HenocpeacTBeHHbIN. - [SBN 978-5-7995-
1009-1 : 180 p. - (ID=136356-72)

4. JlaGopatopHblii mnpakTukym 10 ¢usuke : ydeOHoe mocobue. Y.2
DNeKTpUYecTBO, MarHeTusM U BoJHOBasg ontuka / TBepckoil rocynapcTBEHHbBIN
TeXHUYECKUM yHuBepcuter ; coctT.: A.B. TBapmosckuii, I1.W. eprynos, A.B. 3yOkosna,
C.P. Ucnupsin, N.B. Kpusenko. - Teeps : TBI'TY, 2020. - 95 c. - Cepsep. - Tekcr :

AIEKTPOHHBIMN. - ISBN 978-5-7995-1009-1 : 180 p. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/136032. - (ID=136032-0)
5. JlaGopatopHblil npakTUKyM 10 pusnke : yueobHoe mocodue. Y. 3 : KBantoBas

ONTHKa, aTOMHas W sAnepHas ¢Qusuka / TBepckod TrocynapCTBEHHBIM TEXHUYECKUHN
yHuBepcutet ; coctaBurenu: A.B. Teapposckuii, I1.1. Jleprynos, A.B. 3yOkoa, C.P.
Ucnupsn, U.B. Kpusenko. - Teepp : TBI'TY, 2021. - 96 c. - Tekcr : HENOCPEACTBEHHBIM. -
ISBN 978-5-7995-1009-1 : 201 p. - (ID=142508-72)

6. JlaGopartopHblil nmpakTUKyM 10 pusnke : yueobHoe mocodue. Y. 3 : KBanToBas
ONTHKAa, aTOMHas W sAnepHas ¢Qusuka / TBepckod TroCyIapCTBEHHBIM TEXHUYECKUHN
yHuBepcutet ; coctaBurenu: A.B. TBapposckuii, I1.1. Jleprynos, A.B. 3ybOxoBa, C.P.
Ucnupsn, WU.B. Kpusenko. - Teepp : TBI'TY, 2021. - 96 c. - Cepsep. - Tekcr :
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AJIEKTPOHHBIM. - 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. DnekTpousMmepuTesabHble MPUOOPHI : METOJ. yKa3. K Jao.
paboram / C.P. Ucnupsin, 1U.B. Kpusenko; TBepckoii roc. Texs. yH-T, Kag. TM. - TBeps :
TeI'TY, 2008. - CD. - Cepep. - Tekct : nsnekrponsHsii. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/71744. - (ID=71744-2)

8. Ucnupsin, C.P. JlaGopaTopHbIil MpakTUKYM MO ONTHKE : METOJ. yKa3. K Jao.
paboTam IS CTYJEHTOB MEPBOr0 M BTOPOTo Kypca aHeBHOro ota-Hus ¢ak. [IND u AC /
C.P. Ucnupsin, B.W. Jlamues; TBepckoit roc. texH. yH-T, Kad. T®. - Teepp : TBI'TY,
2005. - 32 c. - bubnuorp. : c. 32. - Tekcr : HenocpeaAcTBeHHbIN. - 14 p. 60 k. - (ID=57112-
83)

9. Ucnupsin, C.P. JlaGopaTopHblil MpakTUKYM MO ONTHKE : METOJ. yKa3. K Jal.
paboTam JJIsl CTYJIGHTOB IIEPBOT'0 M BTOPOTo Kypca JHeBHOTO oTaeneHus ¢ak. [IMD u AC
/ C.P. Ucniupsin, B.W. Jlamues; TBepckoii roc. TexH. yH-T, Kadg. T®. - Teeps : TBI'TY,

2005. - CepBep. - CD. - Teker : osnektponnbid. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/56882. - (ID=56882-2)
10. 3amaun Mo (QU3MKe : METOJ. yKa3. K MpakT. 3aHATHSIM : B COCTaBe Y4eOHO-

Meroanyeckoro komiuiekca. Y. 1 : Mexanuka, MojeKyisspHas pu3uka U TEpMOJMHAMUKA /
TBepckoii roc. TexH. yH-T, Kad. oOmeit ¢pusuku ; coct.: B.M. Kowmkun [u np.]. - TBeps :
TeI'TY, 2012. - 40 c. - (YMK-II). - CepBep. - TekcT : HEmoOCpeACTBEHHBINA. - TEKCT :
anekTpoHHBIN. - 19 p. - URL: http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/93102. -
(ID=93102-94)

1. 3agaun 1o (U3MKE : METOA. YKa3aHHUs K KOHTPOJIBHBIM paboTaM Jist
CTYIEHTOB 3a0uHoro oTaeneHus. Y. 1 : Mexanuka u monexkynspHas ¢uszuka / coct.: B.M.
Komkun, C.P. Ucnupsn ; TBepckoii roc. TexH. yH-T. - TBepp : TBI'TY, 2011. - 36 c. - CD.
- CepBep. - Teker : HenmocpeACTBEHHBIH. - TeKCT : AIeKTPOHHBIH. - [0. 11.]. - (ID=84984-3)

12. 3agaun mo ¢uszuke : COOPHUK 3aJaHUi JUIs NpakT. 3aHgaTuil. Y. 2
DNeKTpUYeCcTBO, MarHETU3M, BOJHOBAsl onThKa / TBepckoi roc. TexH. yH-T, Kad. obmei
¢usuky ; coct.: C.P. Ucniupsn, U.B. Kpusenko, A.B. 3yokosa. - Tseps : TBI'TY, 2015. -
36 c. : un. - Tekct : HenmocpeAacTBeHHBIN. - 49 p. 50 k. - (ID=110718-94)

13. 3agaun mo (u3uke : COOPHUK 3aJaHUN IJI1 TPAKT. 3aHATHH : B COCTaBe
ydeOHO-MeTouuecKkoro komruiekca. Y. 2 : DneKkTpudecTBO, MarHeTU3M, BOJIHOBAsI ONTHUKA
/ TBepckoii roc. TexH. yH-T, Kad. o6meit pusuku ; coct.: C.P. Ucnupsin, 1.B. Kpusenko,
A.B. 3y6koBa. - Teeps : TBI'TY, 2015. - (YMK-M). - Cepsep. - TekcT : 371€KTpOHHBIH. -
0-00. - URL: http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110263. - (ID=110263-1)

14. 3agaun 1o ¢u3MKe : COOPHUK 3a7ay JIJIs IPAKT. 3aHITHH : B COCTaBe y4eOHO-
Meroanueckoro kommiekca. Y. 3 : Onruka. AtomHas ¢usuka. KBaHTOBas MexaHUKa.
SAnepuas ¢usuka / coct.: I.B. Kpusenko, C.P. Ucniupsin, B.M. Komwkun ; TBepckoii roc.
texH. YH-T, Kad. T®. - Teps : TBI'TY, 2008. - 1 rubd. maruut. nuck (auckera). - (YMK-

M). - Jwuckera. - CepBep. - Tekcr : osmekTpoHHbid. - [6. 1m.]. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/67435. - (ID=67435-1)
15. COoOpHUK BOINPOCOB W 3aJaHUN ISl MOJATOTOBKH K 3aluTe JIabopaTOPHBIX

pabor mno ¢usuke : Mexanuka. KoneOanus u BoiHBL. MounekynspHas ¢(usuka Hu
TEPMOJIMHAMHKA. DJIEKTpUUECTBO M MarHeTu3M / TBepckoit roc. TexH. yH-T, Kad. TO ;
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coct.: A.B. Kimunrep, II.W. Jleprynos. - Teeps : TBI'TY, 2009. - 32 c. : un. - Tekcr :
HETMOCPEACTBEHHBIN. - 9 p. 02 k. - (ID=75506-90)

16. COopHUK BOINPOCOB W 3aJaHUN ISl MOJATOTOBKH K 3aluTe JIabOpaTOPHBIX
pabor mno ¢usuke : Mexanuka. KoneOanus u BoiHbBL. MounekynsipHas ¢(usuka Hu
TEPMOJIMHAMHKA. DJIEKTpUUeCcTBO U MarHeTu3M / TBepckoit roc. TexH. yH-T, Kad. TO ;
coct.: A.B. Kmunrep, IL.1. Jeprynos. - Teepp : TBI'TY, 2009. - Cepsep. - Tekcr :
anekTpoHHbI. - 0-00. - URL: http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/75376. -
(ID=75376-1)

7.4. IIporpamMmHoe ob0ecrieyeHHe MO AUCIUITIHHE

Omnepanuonnas cucremMa Microsoft Windows: nurienzuu Ne ICM-176609 u Ne ICM-
176613 (Azure Dev Tools for Teaching).

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

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

LMS Moodle: GPL 3.0.

Bupryanbnas nadoparopust puzuku 2.0: cBugerensctBo Ne2003611438.

7.5. Cnenuanu3upoBaHHbIe 0a3bl JTaHHBIX, CIPABOYHbIE CHCTEMBI, 3JIEKTPOHHO-
0ubmoTeYHbIe CUCTEMBI, MPodeccHoOHATbHBIE MOPTaabl B UHTEpHET
OBbC u nmuuen3nonnsie pecypesl TBI'TY pa3menieHsr:

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

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

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

OBbC "YuuBepcurerckas 6ubnuoreka onnaitH": https:// www.biblioclub.ru/

OBbC «IPRBooks»: https://www.iprbookshop.ru/

DneKkTpoHHAs oOpa3oBaTenbHas miargopma "FOpait" (OBC

«OpaiiT»): https://urait.ru/

Hayunas snexkrponnas 6monuorexa eLIBRARY': https://elibrary.ru/

8. Undopmanuonnas cucrema "TEXHOPMATHUB". Koudurypamus "MAKCUMYM" :
ceTeBasi BepcHs (T00BO€ OOHOBIIEHHE) : [HOPMATHBHO-TEXHUYECKHE, HOPMATHUBHO-
npaBoBsie U pykoBojsiuue JokymeHTsl ('OCTw1, PII, CHullsr u ap.]. Quck 1, 2, 3, 4. -
M. :Texnopmatus, 2014. - (HdoxymeHnTamnus st npodeccuonanon). - CD. - TekcT :
ANEeKTpOoHHBIH. - 119600 p. — (105501-1)

9. baza JTAHHBIX y4eO0HO-METOIUYECKUX
KoMIUIeKcoB: https:/lib.tstu.tver.ru/header/umk.html

SR e e

=

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

8. MarepuajibHO-TeXHUYECKOe o0ecnevyeHne U CIUIIUHbI
[lpu w3yueHun aUCHUIUTUHBI «DU3MKa» HCIONB3YIOTCS COBPEMEHHBIC CpEICTBa
oOyueHusi. Bo3MokHa JeMOHCTpanus JEKIMOHHOTO MaTepuaja C IMOMOIIBI0 OBEpXe-
npoeKTopa (KOIOCKOMAa) U MYJIbTHUIIPOSKTOPA.
JlabopaTopHble paboTbl TpoBOAATCS B 3 1aboparopusix kKapeapsl oOmen GusnKu:
- 1abopaToprur MEXaHUKHU M MOJICKYJISIPHON (DU3HKH,
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- TabopaTopuu INEKTPUUECTBA U MarHeTU3Ma,

- 1abopaTopuu ONTUKU, AaTOMHOU U SA1€PHON PUUKHU.

JlabopaTopun kadeapbl OCHalIEHbl BCEM HEOOXOJUMBIM OOOpPYAOBAHHEM H
npubopamu. VmMerorcs B JODKHOM KOJMYECTBE JAOOpATOPHBIE YCTAHOBKH IS
BBITIOJIHEHUS paboT, MEPEUUCIECHHBIX B Ta01. 3.

Ha kadenpe oOmeit ¢pu3nku HMMeeTCs KOMIBIOTEPHBIA KiIacC C HEOOXOAUMBIM
MpPOrpaMMHBIM OO€cTieueHnEeM, BKJIIOYasi BUPTYaJbHBIM J1a0OpaTOpPHBIM MPAKTUKYM IO
busuke.

9. OueHoYHbIe CPeACTBA ISl POBEeHNS MPOMEKYTOUYHOI aTTeCTAlMHU
9.1. OneHo4HbIE CPEACTBA JIS POBEACHNUSI IPOMEKYTOYHOH aTTecTanum B popme

JK3aMeHa
1. DKx3aMeHaIMOHHbI OUJIET COOTBETCTBYET (popMe, yTBepkaeHHOH [lonoxeHnem
0  pabouux  mporpamMmax  JAUCIUIUIMH, COOTBETCTBYIOIIUX  (eJepaibHbIM

rOCy/1IapCTBEHHBbIM 00pa30BaTEIbHBIM CTAHAApPTaM BBICIIETO0 OOpPA30BaHMS C YYETOM
npodeccuoHanbHbIX cTaHgapToB. TumoBod oOpasen 3K3aMeHAIlMOHHOTO OuieTa
npuseaeH B Ilpunoxkenun. OOy4aroniemycst Aa€rcsi mpaBo BbIOOpa 3aJaHUN U3 4YHCIA,
coJiepKalluxcsi B Ouiere, IpuHUMasi BO BHUMaHUE OLIEHKY, HAa KOTOPYIO OH MPETEHAYET.
Yucno »sk3aMeHauMOHHBIX OuneroB — 20. Yucno BompocoB (3amaHuii) B
sK3aMeHalMoOHHOM Oumiere — 3 (1 Bompoc i Kareropuu «3HaTh» M 2 BOIpoca s
KaTerOpUU «yMETbh»).
ITpo1omKUTENBHOCTD SK3aMeHa — 60 MUHYT.
2. Illkama oneHWBaHUA NPOMEKYTOUHOM arrectauuu B (OpMe HK3aMEHa —
COTJIIMYHO», «XOPOILIO0Y», «yTOBICTBOPUTEIBHOY, «HEYTOBICTBOPUTEIHHO.
3. Kpurtepuu O11eHKH 3a YK3aMEH:
JUTSL KATETOPUH «3HATHY:
BBIIIIC 0a30BOro — 2;
0a30BbBIN — 1;
HMxe 6a3oBoro — 0;
KPUTEPHUH OLIEHKH U €€ 3HAUCHHE JIJIsl KATETOPUU KYMETh:
oTrcyTcTBUE yMeHus — () 6ai;
HaJIM4ue ymeHus — 2 aia.
«OTJIMYHO» - TIPU cyMMe 0auioB S wiu 6;
«XOPOIIO» - IPU CyMMe 0aioB 4;
«YAOBJIETBOPUTENHHOY - IPU CyMME OaILIOB 3;
«HEYAOBIIETBOPUTENHHOY - pu cymme 6aisos 0, 1 unu 2.
4. Bua sk3aMeHa — MTUCbMEHHBIN 3K3aMeH.
5. baza 3aanuii, npenbsBiasgeMas o0yyalomuMces Ha SK3aMeHe.
1 cemecmp
1. Tpaekropus, MyTh U EpPEMEILICHUE TENA.
2. Ckopocts Tena. OmnpeneneHue MOAYJS W HAIPaBICHHS MITHOBEHHON CKOPOCTH.
Cpennsisi CKOPOCTb.
3. Yckopenue tena. OnpeneneHue MOAYJS M HANpaBiIEHUS MTHOBEHHOW YCKOPEHHS.
HopManbHoe 1 TaHreHIHalbHOE YCKOPEHUE.
4. 3axonsl HeroTOHA.
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WNmnynbe cuiibl, BTopoit 3akoH HeloToHa B qudpepennnansHoil popme.
NMnynbc Tena, 3aK0OH COXpPaHEHUS! UMITYJIbCA.
Mexanndeckasi paboTa ¥ MOIIHOCTb.
KoHcepBaTUBHBIE 1 HEKOHCEPBATUBHBIE CUIIBI.

9. CBa3b MEXAYy NOTCHIUAIBHON SHEPTHUEHN U CUIION.

10. Mexannueckass sSHeprus. Buabpl MeXaHWYECKOW SHEpPruu. 3aKOH COXpPaHEHHS
MEXaHNYECKOU SHEPTUH.

11. BpamartensHoe JBHKEHUE TBEPAOrO Teja. YTJOBasg CKOPOCTh M  YIJIOBOE
YCKOPEHHUE.

12. MomeHT cuinbl. OCHOBHOM 3aKOH ITMHAMUKHU BPallaTEIbHOTO JBUKECHHUS.

13. MomenT unepuuu tBepaoro rtena. Teopema Llreitnepa.

14. MoMeHT uMItybca TBEpAOTo TeNa. 3aKOH COXPAHEHUSI MOMEHTA UMITYJIbCA.

15. Kunetnueckass HEprusi BpalllaTE€IbHOIO IBHUKECHHS. 3aKOH COXPAHEHHSI SHEPIUU
IIpU BpallaTEIbHOM JBUKEHHH.

16. Ilocrynatel cnenuanbHoi Teopuu oTHocutTenbHOCTH (CTO). IlpeobpazoBanus
Jlopenna.

17. Mexanuueckue konedanus. Buabl konedanuil. XapakTepucTUKHN KoJIeOaHUH.

18. CoOcTBeHHbIE TapMOHWYecKHe KojebaHus. I[IpyXUHHBIN, MareMaTHuyecKuil Wu
(bur3HYECKUl MasTHUKH.

19. YpaBHeHue rapMoHuyeckux KosneOanuil. CKOpPOCTh UM YCKOpEHUE TMpH
K0J1€0aTeIbHOM JIBUKEHUU.

20. DHeprus konebdaHuil. 3aKOH COXpaHEHUsI SHEPTUHU NP KOJIeOATETbHOM JIBHKCHUH.

21. 3aryxaromiue coOCTBEHHBIE KOJIeOaHusI.

22. BoiHyX/1eHHbIe KoJebanus. Pe3oHaHc.

23. Mexanuveckue BOJHbL. Buibl BoJH. XapaKTEPUCTUKH BOJIHBI.

24. YpaBHeHue BoiHbL. ['paduueckoe npeacTaBieHne BOTHBI.

25. Crosiune BOJIHBI.

26. OCHOBHBIE TIOJIOKEHHUSI MOJEKYJSIPHO-KMHETUYECKOW TEOpUHU. XapaKTEPUCTUKU
MOJIEKYIJL.

27. XapakTepUCTUKNA COCTOSIHMS HMJEaJbHOro rasza. YpaBHeHue MeHaeneena-
Kitaneitpona. M3onpoueccsl.

28. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETUYECKOU Teopun. 3akoH [lanpToHa.

29. Ckxopoctu Monekyn. Pacnpenenenue MOJIEKyY UAEATBHOTO ra3a MO CKOPOCTSIM.

30. bapomerpuueckas ¢opmyna. Pacnpenenenne MoJjeKydl HACAIBHOIO rasza 1o
DHEPTUSIM.

31. DddexTuBHBIN TUaMeTp U AJIMHA CBOOOHOTO poOera MOJIEKyII.

32. SIBneHus nepeHoca B ra3ax.

33. Kunernueckas sHeprus Mojekyi. CTeneHu cBOOO bl MOJIEKYIIbI.

34. BHYTpeHHS HEPTUA U TEINIOEMKOCTh UIEAJIBHOTO ra3a.

35. IlepBoe Ha4asIO0 TEPMOANHAMHUKM.

36. AnnabaTudeckuii mporecc.

37. Bropoe Hauano TEpMOJIUHAMUKH.

38. IIpuHIun AEHCTBUS TENIOBOrO ABUTATENS U XOJOAWIBHON MAaIlVHBI.

39. DHTponus CUCTEMBI U €€ CBOMCTBA. CTaTUCTUYECKUI CMBICI SHTPOIINH.

40. Peanbuble ra3bl. YpaBHenue Ban-nep-Baanbca.
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3 cemecmp

XA B LD =

9.
10

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

TennoBoe U3Ty4eHUE U JTFOMUHECUIEHLINS.
XapaKTEpUCTUKH U3TYyYAOIIUX U MOTJIOMAIIUX Tell
3akoH Kupxroga. AGCOIIOTHO YepHOE U cepoe Tea.
3akon Credana-bonbimana.

3akoH Buna.

Onrtryeckast MUPOMETPUSL.

®opmyna Penes-J/lxxunca. I'nnoresa [Lnanka.
Buemnuii poroaddekr. 3akonsl pororddexra.
®dopmyna DitHmTeiHa 11 hotoaddekra. ['mnoresa DitHiTelHA.
. OnbiT bote. @OTOHBI M UX XapAKTEPUCTHUKHU.
O¢pdexr Komnrona.

JlaBieHue cBera.

Mopenu atoma Tomcona u Pezepdopna.
[Toctynatsl bopa. OnbiT @panka u ['epua.
BbopoBsckas Teopust aToma BOAOpOAa.

Cnektpsl atToMoB. @opmyina banbmepa.

I'unoresa ne bpons.

CooTtHomieHue HeonpeaeneHHocTe [ 'eizendepra.
BonnoBas ¢yHkuus u ee GU3n4ecKuil CMbICII.
VYpasnenue lpenunrepa.

[Ipumenenue ypaBHenust lllpenuurepa i vactunbl B OECKOHEYHO TIyOOKOMH

OJHOMEPHOM MOTEHIUAIIBHOM SIME.

22

. KBanToBbIe umcIa. PacnpeneneHI/Ie QJICKTPOHOB IIO0 3HCPICTHYCCKHM YPOBHAM

aroMa.

23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

PeHTreHOBCKHE CIEKTPHI.

CnexTpel MOJIEKYIL.

BreinyxaeHHoe uznyuyeHue. Jlazepsl.

DNeMEeHTBI 30HHOW TEOPUU TBEPJIBIX TEIL

[TpoBOAHUKH, TUATEKTPUKH, ITOIYIIPOBOAHUKH C TOUKH 3PEHUS 30HHON TEOPUH.
Cob6cTBeHHas! MPOBOJUMOCTH HMOTYTPOBOTHUKOB.

[IpumecHass TpOBOAMMOCTH MOJYIIPOBOAHUKOB.

[IpuMeHeHne NOIyIIPOBOAHUKOB 111 U3MEPEHHUSI TEMIIEPATYPHI.
[TonynpoBOAHUKOBBIE THOJIBI U TPAH3UCTOPHI.

Buytpennuii porordpdext. [lpudopsl, paboTatomniue Ha BHyTpeHHEM (poTodPdekTe.
CocraB ¥ XapaKTEPUCTUKH AaTOMHOTO Spa.

DHeprus CBS3H sApa. Y IeJIbHASI JHEPTUS CBS3H.

PannoakTuBHOCTH. Bubl pali0aKTUBHOI'O U3JTyYE€HUS U €r0 CBOMCTBA.

3aKOH paguoOaKTUBHOIO pacnaja.

ITonydenue siaepHON SHEPIUU.

Mopenu aTOMHOro sigpa. SaepHble CUIIBL.

Bunpl pyHnaMeHTaIBHBIX B3aUMOICHCTBUH.

Knaccudukanus snemMeHTapHbIX YaCTHUI.
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[lonb3oBaHUE pazNUYHBIMM TEXHUYECKUMHU YCTPOWCTBAMHM He nomyckaercs. llpu
KEJIaHUM  CTyJEHTa TMOKMHYTh MpeJeibl  ayJuTOpuM BO  BpeMs  dK3aMeHa
HK3aMEHALMOHHBIN OMJIET MOCIIE €0 BO3BPAICHUS 3aMEHSETCS.

[IpenonaBarens uWMeET MpaBO IMOCJIE MPOBEPKUM MMHUCbMEHHBIX OTBETOB Ha
HK3aMEHAIMOHHBIE BOMPOCHI 33/1aBaTh CTYACHTY B YCTHOU (popMe yTOUHSIOIIME BOIPOCHI
B PaMKax COJEP>KaHMsI 9K3aMEHAIIMOHHOTO OMIIeTa, BBIIAHHOTO CTY/ICHTY.

Wuble HOpMBI, perJaMeHTUPYIOIINE MPOLEaypy MPOBEAEHUsI 3K3aMEHa, MPEJCTAaBICHbI B
[lonoxkeHM O TEKylEeM KOHTPOJE YCHEBAEMOCTH M TPOMEXKYTOYHOW aTTecTaluu
CTYZECHTOB.

9.2. OueHo4YHbIE CPEACTBA IS POBEACHNUSI IPOMEKYTOYHOH aTTecTanum B popme
3ayera

1. Bun npomexxyTouHo# aTTecTaliuu B Gopme 3a4eTa.

Bun npoMexyTouHOM aTTecTalliy yCTaHABIMBAETCS MPENogaBaTeseM:

0 pe3ysbTaTaM TEKYUIEro KOHTpPOJsl 3HAHUKW M yMeHu#M oOyuwaromierocs 0e3
JOTIOTHUTENIbHBIX KOHTPOJIbHBIX UCIIBITAHUH;

0 pe3yjbTaTaM BBIMOJHEHUS JOMOJIHUTEIBHOIO HTOTOBOIO KOHTPOJIBHOTO
UCIIBITAHMS IPU HAJTMYUH Y CTYJICHTOB 3a/I0JDKEHHOCTEN MO TEKYIEMY KOHTPOJIIO.

2. Ilpm mnpomMexxyTouHOW arTecTanu 0€3 BBINOJIHEHHUS JOMOJIHUTEIBHOTO
UTOTOBOTO KOHTPOJBHOTO MCHBITAHUS CTYACHTY B 00s13aTEIBHOM MOPSAKE OMHCHIBAIOTCS
KPUTEPHUH MPOCTABICHUS 3auéTa:

«3a4TE€HO» - BBICTABJISETCS O0YYaIOLIEMYCsl MPU YCIOBUM BBIMOJHEHUS UM BCEX
KOHTPOJIbHBIX MEPOTIPUSTHIA:

BBITIOJIHEHHWE THUIOBBIX 3aJlady MO KaXJIOMYy MOJYJIO B HEOOXOIMMOM OOBEME;
BBITIOJIHEHHWE M 3alllUTa Ha YIOBIETBOPUTENIbHYIO OILICHKY J1abOpaTOpHBIX padOT Mo
KaKJIOMY MOJAYJIIO.

[Ipy mpoMekyTOUHOM aTTecTallud C BBIMOJTHEHUEM 3aJaHHi JOMOJIHUTEIHHOIO
UTOTOBOTO KOHTPOJIBHOTO MCHBITAHUSA CTYJEHTY BbIAAeTCs OWJIET C BONPOCaMH U
3a/layaMu.

Uucno 3aganuid 11 TOMOJHUTEIIBHOTO UTOTOBOTO KOHTPOJIBHOTO UCTIbITaHus - 20.

Yucno BompocoB — 3 (2 Bompoca s KaTeropuu «3HaTbh» W | Bompoc s
KaTerOpUU «yMETbHY).

[IponomxuTenbHOCTH — 60 MUHYT.

3. llIxana oueHnBaHUs MPOMEKYTOYHON aTTECTALUU — «3aUTEHO», «HE 3aYTECHOY.

4. Kputepuu BBITIOJIHEHHS] KOHTPOJIBHOTO HUCHBITAHUS W YCIOBUS MPOCTaBICHUS
3ayéra:

JUTSL KaTETOPHUH «3HAThy (OMHAPHBIN KpUTEPHUIA):

HMKe 0a3oBoro - 0 6ai;
0a30BbIi ypoBeHb — 1 Oana;

KPUTEPHUH OLIEHKH U €€ 3HAUCHHE JIJIsl KATETOPUU «YMETh» (OMHAPHBIN KPUTEPHil):

orcyTcTBUE yMeHus — () 6ai;
Hajnuuue ymenus — 1 Gamia.

Kpurtepun UTOroBoi O1eHKH 3a 3a4eT:

«3a4TEHO» - MIPU CyMMe 0auioB 2 Wi 3;

«HE 3a4TeHO» - IIpu cymme OasuioB 0 wu 1.
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5. Jlns NONOJIHUTEIBHOTO WTOTOBOTO KOHTPOJBHOTO HCIBITAHUS CTYIEHTY B
0053aTEIbHOM MOPSJIKE NPETOCTABIISIETCS:

0aza 3ajaHul, TNpeaHA3HAYEHHBIX [Js TpeAbsIBICHUS oOydarouiemycss Ha
JOTIOHUTENIBHOM MTOTOBOM KOHTPOJBHOM HCIBITAaHUM (TUMOBOW oOpaszel 3agaHus
npusezeH B [Ipunoxenun);

METOJMYECKHEe  MaTepualbl, ONpeJeNsIoNe  NpoueAypy  NpPOBEIEHUs
JOTIOTHUTENIBHOT'O UTOTOBOT'O UCIIBITAHUS M TIPOCTABICHUS 3a4éTa.

[lonb3oBaHuE pa3IUYHBIMM TEXHUYECKUMU YCTpPOWCTBAMHU He aomyckaercs. [lpu
KEJIaHUM  CTYJEHTa TMOKUHYTh TMpeeibl  ayIuTOpUM BO  BpeMs  dK3aMeHa
HK3aMEHAIMOHHBINA OUJIET MOCie ero BO3BpalIeHUS 3aMEHSIETCS.

[IpenonaBarenb MMEET MpaBO MOCIE MPOBEPKH MUCBMEHHBIX OTBETOB BOIPOCHI
3a/laBaTh CTYJIEHTY B YCTHOM (opme yTOUHSAIONIME BONPOCHl B paMKax 3aJlaHuf,
BBIJIAHHOT'O CTY/ICHTY.

6. 3aganue BBIMOIHIETCS TUCBMEHHO U C HCTOIb30BaHueM DBM.

7. IlepedyeHb BOMPOCOB JIOMOJIHUTEILHOTO HTOTOBOTO KOHTPOJABHOTO UCIIBITAHMUS:

1. TlonsaTue o6 snekTpuueckom 3apsae. 3akoH KyioHa.

2. DnekTtpuueckoe rmoje. HampsokeHHOCTh — anekTpuueckoro mods.  [lpunHnmn
CYIEpIO3ULIUHU MOJIEH.

3. PaGota cui anextpuueckoro nojs. [lorenuuan u pa3HOCTh NOTEHIIUATIOB.

4. CBs3b MEXY NOTEHIIMAIOM U HAIPSHKEHHOCTHIO 3JIEKTPUUYECKOTO TOJIS.

5. TloTok BeKTOpa HANPSYKEHHOCTH 3JieKTpruueckoro nois. Teopema "aycca.

6. Teopema ['aycca u ee mpuMeHEHUE IJIsi pacyeTa MoJii OECKOHEYHOM OIHOPOIHO
3apsKEHHOM MIIOCKOCTH, ABYX MapaliieIbHBIX MIOCKOCTEH.

7. Teopema I'aycca u ee mpuMEHEHUE IJsl pacyeTa MoJii OECKOHEYHOH OIHOPOIHO
3apsKEHHOW HUTH.

8. Teopema ['aycca u ee mpuUMEHEHHE IJIsl pacyeTa MOJsl MOBEPXHOCTHO U OOBEMHO
3apsKEHHOM cepbl.

9. Dnekrpuueckoe noJie B Bemectse. Juanexrpuxu. [lonspuzanus 131eKTPUKOB.

10. DnexkTpuyeckoe moJsie B MPOBOJHUKAX. DIEKTPOEMKOCTb.

11. DHeprus 3MeKTpUIECKOro MoJs.

12. MarnutHoe mosie. BekTop MarHUTHOM MHAYKIIMM U HANPS)KEHHOCTh MarHUTHOTO
noJis. [IpuHIUI Cyneprno3uiii MarHUTHBIX TOJEH.

13. B3zaumosaeiicTBue NpoOBOAHMKOB C TOKOM. 3aKOH AMIIepa.

14. 3akon buo — CaBapa — Jlannaca. PacyeT HanpssK€HHOCTH IOJISI MPSMOJIUHEMHOTO
MIPOBOJHUKA C TOKOM.

15. 3akon buo — CaBapa — Jlamnaca. Pacuer HampsKEHHOCTHM TOJSL KPYTOBOTO
MIPOBOJHUKA C TOKOM.

16. /IBrm>keHUE 3apsyKEHHBIX YaCTULl B MarHuTHOM mosie. Cuna JlopeHna.

17. IlpyuHIMO AEHUCTBUSL YCKOPUTENIEH 3apsSKEHHBIX YaCTHULL.

18. Hupkymisiius BeKTOpa HANPSXKEHHOCTH MarHUTHOrO mnosist. Pacder HampsikeHHOCTH
MarHUTHOTO TOJiI OECKOHEYHO JIMHHOTO cojieHounaa. Teopema ['aycca jisi MarHuTHOTO
TOJIA.

19. PaGoTa B MaruuTHOM 1oJjie. MarHUTHBIN MOTOK.

20. MarnuTHOE€ nose B BemiecTse. Jua-, napa- u heppoMarHeTukH.

21. SIBneHue 351eKTpOMAarHUTHOW MHAYKIMA. 3akoH Dapajes.
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22. SIBnenune camouHyKUMu. UTHAYKTUBHOCTB.

23. Tox mpu 3aMbIKaHUU U Pa3MbIKAaHUU LIETIH C UHIYKTUBHOCTBIO.

24. DHeprust MarHUTHOTO MOJIS.

25. CBOOOIHBIE IEKTPOMATHUTHBIE KOJIEOaHUs B KOJIEOATEILHOM KOHTYPE.

26. 3aryxarolye dIeKTPOMarHUTHbIC KOJICOaHMUS.

27. BolHYXJIEHHbIE AJIEKTpOMarHuTHbIe Kojebanus. Pe3oHaHc.

28. IlonsiTue 06 37eKTPOMAarHUTHOM ToJie. Y paBHeHUs MakcBera.

29. DnekTpoMarHuTHbIE BOJIHBL. VX CBOMCTBA M XapaKTEPUCTUKH.

30. ITpupona ceera. OCHOBHBIE 3aKOHBI FT€OMETPUYECKON ONTUKH.

31. UnTepdepentius creta. [loHsTHE O KOT€PEHTHOCTH CBETOBBIX BOJIH.

32. Cnioco6bl HaOmoieHus uaTephepennnu ceera. OnbiT KOHTa.

33. Cnocob6bl HabmrogeHus: uHTepepeHuru cBeta. llojgockl paBHOrO HAaKIOHA W
PaBHOU TOJIIIUHBI.

34. [IpumeHeHue MHTEPPEPEHIIMU CBETA.

35. Hudpaxuus ceera. [Ipunnun [oiirenca — @penens. 3ous1 Openens.

36. Iudpakuus Openens cBeTa Ha KPYTrJIOM OTBEPCTHH U KPYTJIOM JTUCKE

37. udpaxuus Opaynrodepa Ha 1.

38. ludpakironHas peiieTka u ee MpuMeHEHHE.

39. llonapuzanus cBera. 3akoH Mamtoca. CriocoObl MOJMY4E€HHs] MOJISIPU30BAHHOTO
cera. [[pumeHenue noasipu3alum.

40.Iucnepcusi cBera.

9.3. OneHo4YHbIE CPEACTBA IS POBEACHNUS IPOMEKYTOYHOH aTTecTanum B popme
KypCOBOii padoThl HJIM KyPCOBOI'0 POEKTA
VY4eOHbIM MIaHOM KypcoBasi paboTa (MpOeKT) MO JUCHUILIMHE HE TIPEyCMOTPEHBI.

10. Meroanuyeckne peKOMEHAAUNH 110 OPraHU3alMU U3YYCeHHU S AUCHUIINHbI
CryneHThl nepesl HayajaoM HM3Yy4EHUS AUCUUIUIMHBI O3HAKOMIIEHBI C CHUCTEMaMH
KPEIUTHBIX €IUHULl U OaJuIbHO-PEUTHUHIOBOM OLIEHKH, KOTOpPbIE JIOJDKHBI OBITh
OIMyOJIMKOBAHBI U pa3MeEIlEHbl Ha cailTe By3a WK Kadeapbl.
CryzaeHTbl, W3y4aroume JUCHUIUIMHY, 00ECHeYUBAIOTCA DJIEKTPOHHBIMH M3JaHUSMU
WM IOCTYTIOM K HUM, Y4€OHO-METOJIMYECKUM KOMIUIEKCOM IO JUCIUIUIMHE.

11. BHeceHne M3MEeHEHHUI U JONOJHEHUN B pad04y0 NporpaMmy JUCHUIIINHBI
Kadenpa exeronHo oOHOBISET coaep)kaHME pabOYMX MPOTrPaMM JAUCLUIUIMH, KOTOPBIE
oopmisirores nporokonamu. @opma npotokona yreepxkaeHa [lonoxeHneM o CTpyKType,
colepKaHUM U OQOpMIIEHUH paboOyuX MNpOrpaMM AMCIHMIUIMH, MO 00pa3oBaTeIbHBIM
nporpamm, cootBeTcTBYIONIMX GI'OC BO ¢ yuerom npodeccruoHaabHbIX CTaHAAPTOB
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IIpunoxenue 1

MUHOBPHAYKH POCCHUHN
denepalibHOE TOCYAAPCTBEHHOE OI0PKETHOE 00Pa30BaATEIBHOE YUPEKICHHUE
BBICIIIETO 00pa30BaHuUs
«TBepckoi rocy1apcTBeHHbI TEXHUYECKUI YHUBEPCUTET»

Hamnpasnenne noarorosku 6akanaBpoB 12.03.04 buotexHu4eckue CUCTEMbI M TEXHOJIOTHUU
[Tpoduns — NuxkeHnepHoe 1e710 B METUKO-ONOJIOTHIECKON MPAKTUKE

Kadenpa «O6mas dbuzuka»
JuncuuruimHa «Pusnkay

3K3AMEHAIIMOHHBIN BUJIET Ne_1

1. Bonpoc nis npoBepku ypoBHS «3HATb» — 0 unu 1 wim 2 Ganna:
Mexanuyeckasi JHeprusi. Buabl MexaHumyeckod JHepruu. 3aKOH COXpPAHEHMS
MeXaHMYeCKO IHEPIrum.

2. 3apanue ans nposepku ypoBHs «YMETby - 0 unu 2 Ganna:
Ha pucynke n3zo0paxkeH mukJ /-2-3-1, copepmaemMblid HaeajJbHbIM
3 ra3oM, B KOOpAUHATAX «Temmneparypa 7 — 3urponus S». Kakou u3
MPOLECCOB 3TOr0 LHUKJIA OcCywecTBIAsieTcs: 0e3 Temio00MeHa ¢
OKpy:Kawomei cpenoi u noyemy? Pacmmpsiercsi MIM CXKHUMAETCS
ra3 B 3ToMm npouecce?

0 S

3. 3aganue nis npoBepku ypoBHA «YMETby - 0 unu 2 6anna:
HajiTnu MOMEHT MHEpPUMH TOHKOIO JUIMHHOIO CTEpP:KHA JIMHOU /= 60 cm m maccoii
m =200z OTHOCUTEJbHO OCH, NEPNEHAMKYJSPHON CTEPKHIO M NPOXOoAslIed Ha
paccrossauu 10 cm OT KOHIA CTEPKHS.

Kputepuu nToroBoi olieHKH 3a JK3aMeH:

«OTJIINYHO» - IIPU cymMMe 0auioB 5 uii 6;

«XOpOLIOY - IPH CyMMe 0aIIoB 4;
«yZIOBJIETBOPUTENILHOY - IIPU CyMMe 0aiioB 3;
«HEYJIOBJIETBOPUTEIBHO» - U cyMMe Oaios 0, 1 nwnm 2.

CocrtaBuTtenb: JOIEHT Kadeapsl o01el Gu3nku C.P. Ucniupsin

3aBenyromuii kadenpoit ooOie Gu3nKu: A.B. TBapaoBckuit
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Ipunoxenue 2

MHWHOBPHAYKHW POCCUN
denepanbpHOE rocyIapcTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICIIIETO 00pa30BaHuUs

«TBepckoi rocy1apcTBeHHbI TEXHUYECKUI YHUBEPCUTET)
(TeI'TY)

Hamnpasnenne noarorosku 6akanaBpoB 12.03.04 buoTexHu4ecKue CUCTEMBI M TEXHOJIOTUU
[Tpoduns — NuxkeHepHoOE 1e710 B METUKO-ONOJIOTHIECKOM MPAKTUKE

Kadenpa «O6mas dbuzuka»
JuncuuruimHa «Pusnkay

3K3AMEHAIIMOHHBIN BUJIET Ne_1

1. Bonpoc nis nposepku ypoBHst «3HATDb» — 0 unu 1 unu 2 Ganna:
I[IpoBogHNKH, IMITEKTPUKH, NOJTYNPOBOAHUKH C TOYKH 3peHUs 30HHOH TeOpUM.

2. 3aganue s ipoBepku ypoBHS « YMETby - 0 wnu 2 Ganna:
o« 1 1 <
Kaxoii n3 u3zoronos kucjaopoaa sO % wom 3O 7 aBasiercst Gostee ycroiiuuBbiM? OTBeET
000CHOBATH pacuyeTaMu UX yAeJbHOMH JHEPruM CBSI3H.

3. 3aganue s ipoBepku ypoBHS « YMETby - 0 wnu 2 Ganna:
3a 1 ¢ Ha 3epKaJabLHYIO IVIacTHHKY naxaet 2-10*° kBanToB cBeTa ¢ XIMHOI BoTHBI 300
uM 1o yriiom 30° k miockocTH 3Toii IIacTHHKK. ONpeIe/nTh 1aBJIeHHe CBETA HA
IIACTHHKY, eCJIH H3BECTHO, YTO ee oAb 5 cm’.

Kputepuu nToroBoi olieHKH 3a IK3aMeH:

«OTJIINYHO» - IIPU cymMMe 0auioB 5 uii 6;

«XOpOLIO» - IPH CyMME 0aIlioB 4;
«yZIOBJIETBOPUTENILHOY - IIPU CyMMe 0aiioB 3;
«HEYJIOBJIETBOPUTEIBHO» - IpU cyMMe Oaisos 0, 1 nwnm 2.

CocraBuTtenb: JOIEHT Kadeapsl o0mel Gu3nku C.P. Ucniupsin

3aBenyromuii kadenpoit ooOiie Gu3nKu: A.B. TBapnoBckuit
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Ipunoxenue 3
MUHOBPHAYKH POCCHUHN
®enepalibHOE TOCYAAPCTBEHHOE OIOPKETHOE 00Pa30BaATEIBHOE YUPEKICHHUE
BBICIIIETO 00pa30BaHus
«TBepckoi rocy1apcTBeHHbI TEXHUYECKUI YHUBEPCUTET)

Hamnpasnenne noarorosku 6akanaBpoB 12.03.04 buotexHu4eckue CUCTEMbI M TEXHOJIOTUU
[Tpoduns — NuxkeHnepHoe 1e710 B MEUKO-ONOJIOTHIECKOM MPAKTUKE

Kadenpa «O6mas dbuzuka»
JuncuuruinHa «Pusnkay

3AJJAHME JIJIS1 JONOJHUTEJIBHOIO UTOTOBOI'O KOHTPOJILHOI'O
ACNBITAHUSI No 1

1. Bonpoc nis nposepku ypoBHsS «3HATb» — 0 unu 1 6asw:
Yro Takoe 3exkTpuueckoe mose? Utro Takoe CHIOBbIE M IKBUIOTEHIHAJIbHbBIE
JuHuu? HapucoBaThb 3TH JHMHUM VISl OJSI TOYEYHOI0 3aPs/JAa U OAHOPOIHOIO MOJIS.
B uem 3akiI04aeTCss NPUHIUAI CYNIEPIO3UIUM IJIEKTPUIECKHUX MOJIeH?

2. 3ananwue aisa npoBepku ypoBHS «3HATDy - 0 unu 1 6aw:
Honsipuzanus cBera. 3akon Mamwoca. Cnoco0bl NOJYy4YeHHS TMOJAPU30BAHHOIO
cBeta. [IpuMeHeHMe MOJAPU3ALUMN.

3. 3aganue nis npoBepku ypoBHS «YMETD» - 0 wnm 1 6an:
OnpenenuTs MHAYKTUBHOCTh LleNH, €CJAM NPH HU3MEHEHMH CHJIbI TOKA MO0 3aKOHY
i=1-0,2t, A B Hell Bo3HMKaeT D/AC camonnaykuuu 20 mB.

Kpurtepuu nToroBoi oeHK# 3a 3a4er:
«3aYTEHO» - IIPU cymMMe 0ajuioB 2 Wi 3;
«HE 3a4TeHO» - Ipu cymme O6amo 0 wn 1.

CocrtaButenu: J01EeHTHI Kadeapbl o0iei pu3nku C.P. Ucniupsin

3aBenyromuii kadenpoit ooOien Gu3nKu: A.B. TBapnoBckuit
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