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AHHOTAIUA

paboueit mporpamMmmsbl yueOHoH qucuuruinHbl b1.0.07 «®uzukay»
JUIsl TOATOTOBKHU OakanaBpa 1o HamnpasieHuto 20.03.01 «TexnocdepHnas 6e3omnac-
HOCTB» HarpaBlieHHOCTU «HxkeHepHoe o0ecrieyeHne 6e30MacHOCTU HaceleHUs U
OKpY>Karolen cpeipl», «be3onacHocTh HUGPOBBIX U POOOTUZUPOBAHHBIN TEXHOJIO-
TUYECKUX MPOLIECCOB U MTPOU3ZBOJICTBY.

Leab ocBOCHUSA IMCUMIIIMHBI:

U3y4eHHE OCHOBHBIX (PM3MUYECKUX SIBICHUH, MOHATUH, 3aKOHOB U TEOPH KJIacCHUYe-
CKOM M COBpEeMEHHON (PU3UKHU, OBIAJECHUE METOAAMH (PU3MYECKOTO HCCIECTOBAHUS;
dbopmupoBaHre y 00YYaAIOMUXCS KOMITETEHIINN, 00ECIIeYNBAIOIINX CIIOCOOHOCTh K
CO3/IaHUI0 M MOJJIEPKAHUIO B TIOBCEHEBHOM JKU3HU U B MPOGECCHOHAIBHOU Jes-
TEJIBbHOCTH O€30IaCHbIE YCIOBUS KU3HEEATEIbHOCTH, CIIOCOOHOCTh YUYUTHIBATH CO-
BPEMEHHBIE TEHJCHUIMN PAa3BUTHSA TEXHUKU M TEXHOJOTUWA B 00JaCTH TEXHOCPEPHOU
0€3011acHOCTH, U3MEPUTEIbHOW TEXHUKH, B TOM 4HUcCie HUGPOBBIX MPUOOPOB, MpU
pELICHUN TUIOBBIX 3a/1a4 B 00JIaCTH MPOQPECCUOHATBHON EATEIbHOCTH, CBSI3aHHOM
C 3aIUTOMN OKpY»Karolei cpeapl U obecrieueHueM 0e30I1acCHOCTH YEJIOBEKa.

MecTo AMCUMILIMHBI B Y4eOHOM IJIaHe: JUCIUIUIMHA BKJIIOUEHA B 0A30BYIO 4acTh
ydyeOHoro 1uiana mo HampasiieHuto noarotoBku 20.03.01 «Texnochepnas 6e3omac-
HOCTBY» HampaBieHHocTu «HxeHepHOoe oOecriedyeHue O€30MAaCHOCTH HACENICHUs U
OKpyXkaroiei cpenb», «bezomacHocTh MUPPOBBIX U POOOTU3UPOBAHHBIN TEXHOJIO-
TMYECKUX MPOIECCOB U MPOU3BOICTBY.

TpedoBanusi K pe3yJibTATAM OCBOEHHMS IMCIHIUIMHBI: B pE3yJIbTaTe OCBOCHUS
JUCIMIUTAHBL (OPMHUPYIOTCS CIICAYIOINE KOMICTCHIIMH (MHAMKATOPBI CHOPMHUPO-
BanHocTH kKoMmmeTeHimH): YK-8 (YK-8.3); OIIK-1 (OIIK-1.3); OIIK-3 (OIIK-3.3).

KpaTlcoe coaepKaHue JUCHUILUIMHBbI: MCXaHUKa MaTepHaﬂbHOﬁ TOYKH N TBCPAOIO
TCJa, JICMCHTBI MCXAHUMKH CIINIOIIHBIX CPCI, KoJICOAHUSI H BOJIHBI, MOJICKYJIAAPHO-
KHHCTHUYCCKAsA TCOPHA, TCPMOJNHAMHKA, 3JICKTPOCTATHKA, MMOCTOSIHHBIHN TOK, MarHuT-
HOC I1I0JIC, TCOPHUS SJICKTPOMAIHUTHOT'O I10JIs1, BOJTHOBEIC 1 KBAHOBEIC CBOMCTBA CBCTa,
CTPOCHHUC aTOMa, 3JICMCHTBI KBaHTOBOM MCXAaHHKH, ACPHAA (1)I/ISI/IKa.

OO0masi TPy10eMKOCTh JTUCHMILIUHBI: 288 yacoB / 8 3a4. ef.

IIpoMeKyTOYHBII KOHTPOJb: | cemecTp — 9K3aMeH, 2 CEMECTP — IK3aMEH.



1. Ileans ocBOEHNSI AUCHUILIHHBI

[{enpr0 OCBOEHUS AUCLUIUIMHBI SBIISCTCSA:

U3y4YE€HHE OCHOBHBIX (PM3MUYECKUX SIBICHUH, MOHSATUH, 3aKOHOB U TEOPHM Kiaccuye-
CKOMl M COBPEMEHHOM (PU3UKHU, OBIAJECHHUE METOAAMM (PU3UUYECKOTO HCCIETOBAHUS;
¢opMupoBaHue y 0OydarolMXCsl KOMIIETEHIIUH, 00eCIeYnBAOIINX CIIOCOOHOCTh K
CO3/IaHUIO U TMOJJIEP>)KAHUIO B MOBCEIHEBHOM JKU3HU U B NMPO(EecCHOHAIBHOMN Jes-
TEIBHOCTH 0€30MacHbIe YCIOBHS JKU3HEEATEIBHOCTH, CIIOCOOHOCTh YUUTHIBAThH CO-
BpPEMEHHbIC TEHCHIIMH PA3BUTHUS TEXHUKU U TEXHOJIOTUH B 00JIACTH TEXHOCHEPHOMH
0€30MacHOCTH, U3MEPUTENBHON TEXHUKH, B TOM 4Hcie MUGPOBBIX MPUOOPOB, MpU
peIlIeHNH THUIOBBIX 3a7a4 B 00JacTH Mpo(ecCuOHAIbHOMN EeATeIbHOCTH, CBSI3aHHON
C 3aIUTOM OKpY>KarolIel cpepl U odecrieueHueM 0e30MacHOCTH YeTIOBEKa.

2. MecTo 1MCHUIJIMHBI B Y4eOHOM Mpoiiecce

Jucnummaa «®dusnka» oTHOcUTCS K 0a30Boit yactu bioka 1 «JluciuriInHb
(Momynm)» yueOHoro 1iaHa. Jucuuminia « Pu3ukay peannu3yercs B COOTBETCTBUH C
tpeboBanusimu GI'OC BO, OIIOII BO u VYuebHOro mnjaHa o HamnpaBlIEHUIO
20.03.01 «TexHocdepnass O6e3omacHOCTb» HampaBieHHOCTH «HHxeHepHoe obecre-
yeHre 0€30MacHOCTH HACEJICHUS U OKpY Kalollen cpenb», «be3omacHoCcTh U(ppoBbIX
1 poOOTHU3UPOBAHHBIN TEXHOJIOTHYECKUX MPOIECCOB U MPOU3BOJICTBY.

JuctuminHa «DPu3uKay SBISIETCS OCHOBOMOJIArAIOIMICH JJIsl U3y4YCHUS CIETy-
IOIINX JTUCHUIUINH: «MexaHuka», «QJIEKTPOHHUKA U JJIEKTPOTEXHUKa», «[ maporazo-
nuHaMuKkay, « Termnodusukay, «be3onacHOCTh KU3HENESITEILHOCTHY.

OC0OEHHOCThIO JAUCIUIUIMHBI SBJISIETCS €€ 0a30BbIA XapakTep IS TeXHUYe-
CKHMX U €CTECTBEHHO-HAYYHBIX JUCLUUILINH.

PaGouas mporpamma auctuiuinabl « DU3uKay sk UHBATUAOB U JIUI] C OTPaHU-
YEHHBIMH BO3MOKHOCTSIMU 37I0pPOBbS pa3pabaThiBaeTCs WHIUBUIYAIBHO C YYETOM
0COOEHHOCTEW TCUXO(DU3NYECKOTO Pa3BUTHS, WHIUBUIYATBHBIX BO3MOXKHOCTEH U
COCTOSIHUS 3/I0POBbSI TAKUX 00YYaIOIINXCSI.

3. [lepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs MO TUCHHUILINHE,
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yIbTATAMHU OCBOCHUS 00pa30BaTeIbLHOM
NMPOrpamMMBblI

OGpazoBaTtenbHbIE pe3yJIbTaThl OCBOCHUS TUCIUIUIMHBI O0YYaIOIIUMCS, MPeI-
CTaBJICHEI B Ta0uIe 1.

4. CTpyKTYypa ¥ cojiepKaHue TUCUUILTUHbI

4.1 PacnipenesieHre TPYA0EMKOCTH IMCIUIJIMHBI 10 BUAAM PadoT
1o ceMecTpam
OO6mast TpyI0EMKOCTh AMCIUILIMHBI cocTaBisieT 8 3ad.en. (288 uacoB), ux
pacrpeesieHre 1o BuaaM paboT ceMecTpaM MPeACTABICHO B Ta0iuIe 2.



TpeGoBanus k pe3yibTaTaM OCBOCHHUS Y4eOHOH JUCHUNITIMHBI

Taomuna 1

OHaJ'II)HYIO NCATCIIBHOCTh C y‘-IeTOM
rOCy/IapCTBEHHBIX TpeOOoBaHMI B 00-
JacTu odecredeHust 0€30acHOCTH

MOJIX0aMHU K PEHICHHIO DKOJIO-
THYECKUX MPOOJIEM C y4eTOM
rOCYJapCTBCHHBIX TpeOOBaHMI
B obOmactu obOecrnedyeHus Oe3-
OIIACHOCTH

No Kon ConensKaliie B pe3ynbrate u3ydenus yaeOHONH AMCHUILUIMHBI 00yYaroIuecs
_ | KoMmIIe- At .. Nuaukatopel KOMIIETEHIUNA IOJDKHBI:
n/n KOMITIETEHIMH (WK €€ 4acTn)
TEHIUU 3HATh YMETh BJIAJICTh
1. |YK-8 |Cnocoben co3maBate um mnomnepxku-| YK-8.3. Bnagets meTonamu OCHOBHBIE [IOHATHS, | AHAJTM3UPOBATH H METOUKOMN pelIeHust
BaTh B IIOBCEJHEBHOI JKM3HU M B|IIPOTHO3UPOBAHHUS BOSHMKHOBE- |33KOHBI M MOJICIN Me- |IPUMEHSATH QHU3NKO- | MPOCTEHIINX PHU3HKO-
npoeCCHOHANBHOM  JEATEILHOCTH | HMS ONACHBIX MJIM YpPE3BhIvaii- | XaHHUKM, CTATHCTIHC- | TEXHIICCKYIO HH- TEXHIICCKUX 33121 B
Ge30MacHble YCIOBUS KH3HE/IEATENb- | HbIX CHTYaLHil, HaBblkamu mpu- | CKOH QU3nKn u Tep- | opmaruio B podec- ngo‘beCCHOHaﬂ"HOH
o MOIJHHAMMHKH, DJICK- CHOHAJIBHOMU AOCATCIIb- | 00JIaCTH
HOCTH [UI COXPaHEHUs IPUPOJHOM | MEHEHHS OCHOBHBIX METOOB A ’ A
v TpHUYCCTBA U MarHe- HOCTH
cpenpl, oOecneueHus] YCTOMYMBOTO |3alIMTHI B YCIOBUSAX YPE3BbI-
6 o o THU3Ma, TEOPHUU KOJIC-
pasBUTHs OOLIECTBA, B TOM YHCIE [PH |HAHHBIX CHTYAUNH H TEXHUYE- | Gopit y porm, Kpan-
yrpose M BO3HMKHOBCHHH 9PE3BBI- |CKHX CPE/ICTB 3ALMTI MOACH B | 1opoi dhusmk, aTom-
YaiiHBIX CHTYalMi M BOCHHBIX KOH-|YCIOBHSX YPE3BBIYAMHOM CUTY- | poif u spepHOi (usn-
(buKTOB anun KH
2. |OIIK-1 |Cmocoben yuutbiBath coBpemeHHble |OIIK-1.3. Bnamenne TEeXHHKOH | IPMHIMII paOOTHI U3- | IIOJIb30BATLCSA H3ME- | HABBIKAMH PabOTHI €
TEHJICHIIUM Pa3BUTUS TEXHUKH M TE€X-|H TEXHOIOTUSAMHM B 0OJIACTH | MCPUTEIBHBIX MPUOO- | PUTEIBHBIMU NIPUOO- | H3MEPHTEIIBHBIMA
HoJIoTUi B oOjactu TexHoc(epHOH | TexHochepHoi Oe3omacHocTH ¢ |POB, B TOM GHCIC paMu, B TOM HHCIIC MpHOOpPaMH, B TOM
6E30MaCHOCTH, M3MEPHTENBHON H BBI- | yIETOM COBPEMEHHBIX TeHeH- | IPPOBEIX, OCHOBHbIC | LH(POBLIMH, M3ME- | uHcie LH(POBLIMH,
YUCAUTEIbHOL TEXHUKH, HH(bOpMa- III/II\/'I VX Pa3BUTHSA (1)I/I3I/ILI€CKI/I€ napa- PATb U paCCUUTHIBATh | METOAAMHU OLICHKH
o METPBI Pa3JINYHBIX 3Ha4YeHUs (PU3NYECKUX | TapaMETPOB COCTOSI-
LIUOHHBIX TEXHOJOTMH NP pPELICHUU
6 ACTH TI o@eccn ImpoueccCoB, (I)I/ISI/I‘IG- BCJIMYUH, XapaKTEpH- | HUA IPOLECCOB B 00-
THHOBLIXVSaHaq B 001 p o CKHEC OCHOBBLI IMPOLICC- | 3YHOIIUX PA3JINYHBIC JJaCTH Hqu)@CCI/IO—
OHaﬂLH(iH HeHTeHBHOCTHj CBASAHHOM € COB B 00J1aCTH ITPO- | IPOLIECCHI B 00NIACTH | HAIbHOH JEATEIBHO-
3alUTON  OKpYXKalIled cpeasl U (eccronanbHo e~ |TIPO(YECCHOHANBHON |CTH
oOecrieyeHreM 0€30MacHOCTH 4eso- STETBHOCTH ESITeTBHOCTH
BEKa
3. |OIIK-3 |Crocoben ocymiecTBisaTh npodeccu-|OIIK-3.3. Bnagers 0CHOBHBIMHU METOIaMH TONTy9e-

HUS 1 00pabOTKH IKC-
MEPUMEHTAIBHBIX
JaHHBIX, B TOM YHUCIIE
¢ TIOMOIIIBIO TG PO-
BBIX YCTPOMNCTB




Ta0Omuma 2
PacnpenesieHue TPy10€MKOCTH JUCIUILUIHHBI 0 BHIaM PadoT MO ceMecTpam

TpynoémkocTb
Bup yuyeoHoii padoTbi qac. B T1.4. mo cemecTpam
BCero/* Nel Ne2
O0mas TpyI0EMKOCTb TUCHUIUIMHBI IO Y4eOHOMY IIJIaHy 288/0 180 108
1. KontakTHas padora: 92,8 50,4 42,4
AyauTopHasi pabora 92,8 50,4 42.4
8 MoMm uuce:
aexyuu (J1) 32 16 16
npaxkmuueckue 3auamus (113)
nabopamopnvle pabomut (JIP) 56 32 24
KOHCYIbmayuu nepeo dK3aMeHOM 4 2 2
KOHMAaKkmuas paboma Ha npomesicymounom konmpoine (KPA) 0,8 0,4 0,4
2. CamocTtosiTtesqibHasi padora (CPC) 195,2 129,6 65,6
KOHMPOIbHAsL paboma 20 10 10
camocmosimenvbHoe uzyuerue pazoenos, Camono020mosKa
(npopabomka u nogmopeHue 1eKYyuoOHH020 Mamepuala u ma- 117 95 99
mepuana y4eOHUKo8 u y4eOHblX nocoOull, N0020MosKa K 1a0o-
PAMOPHBIM U NPAKINUYECKUM 3AHAMUAM, KOJIOKSUYMAM U M.0.)
Iloozomoska K sx3ameHy (KoHmpoib) 58,2 24.6 33,6
Bu mpoMexxyTOYHOTO KOHTPOJIS: Dk3aMeH | DK3aMeH
* B TOM YHCJIe TPaKTUYECKasl MOJATOTOBKA. (CM YUCOHBIN TIJIaH)
4.2 ConepxxaHue TUCHHUIINHBI
Tabmuma 3
TemaTuyecku JIaH y4eOHOM M CHUILIMHBI
AynuTopHas padora Bueayauro
Haﬁf::ﬁﬁiﬁﬁe(gzggﬁﬁgﬁgg oM Beero J | O3/C | JP | TIKP pHas
padora CP
Paznen 1 «®Pusnyeckne 0CHOBbI MEXAHUKMY 57 6 12 39
Paznen 2 «Konebanust 1 BOIHBI» 26 2 4 20
Paznen 3 «MonekynsipHas pU3uKa 1 52 4 8 40
TEPMOTMHAMIKA)
Pazyen 4 «DnekTpudaecTBO» 42.6 4 8 30,6
KoHcynpTanuu nepes 5K3aMeHoM 2 2
KonTakTHas paboTa Ha MPOMEKYTOUHOM 0,4 0,4
koHTpose (KPA)
Bcero 3a 1 cemecTp 180 16 32 2,4 129,6
Pasnen 5 «Maruetusmy 38 6 12 20
Paznen 6 «OnTukay 38 6 12 20
Paznen 7 «KBantoBas usnkay 13 2 11
Paznen 8 «Anepuas puzuka» 16,6 2 14,6
KoHcynbTamuum nepen sKk3aMeHOM 2 2
KonrakTHas paboTa Ha IPOMEXKYTOUHOM 0,4 0,4
koHTpose (KPA)
Bcero 3a 2 cemectp 108 16 24 2,4 65,6
Hroro mo pucumiinHe 288 32 56 48 195,2




PZI?»Z[BJ'I 1 «®Pusznyeckrue 0OCHOBBI MEXaHUKN

Tema 1 «Kunemarrka»

[pemver dmukn. Metonp! ¢u3rdeckoro uccienoBanvs. Poib (M3MKH B pa3BUTHN TEXHUKH U BIHSHHAC TEX-
HHKHU Ha pa3Butue (rukd. MexaHnueckoe JIBIKEHHE Kak mpocTeiias gopma BrbkeHus: marepun. Kiaccu-
yeckas MexaHuka. [IpocTpancTBo 1 BpeMs B Kiraccnueckoi Mexanuke. dusnyeckue moaem. Kunemarnaeckoe
OITMCAHUE JBWOKEHUSI TOUKU. CKOPOCTh M YCKOPEHHE MPU KPUBOJIMHEWHOM JBibkeHny. HopmanbHoe u Kaca-
TENbHOE (TAHICHIMAJIbHOE) YCKOpEHUs. [[BIbKEeHHE TOUKM IO OKPYXKHOCTH. BeKTopbl yIIOBOM ckopocTd U
YIJIOBOTO YCKOpeHWs1. CBS3b JIMHENHBIX CKOPOCTEM U YCKOPEHHH € YITIOBBIMUA CKOPOCTSIMU U YCKOPEHUSIMU.
Tema 2 «/{lunamuka»

Junamuka. Mexanndeckasa cucrema. Cuia. Macca u umityibe. CoBpeMeHHasi TPaKTOBKa 3akOHOB HbroToHa.
Cunpl B MexaHuKe. VIMITyITbC CHCTEeMBbI MaTepuUasibHBIX TOYEK. 3aKOH COXpaHeHWs! UMITyibca. O0o0IeHHas
¢dopmympoBka |l 3akona HetotoHa. 3akoH BceMupHoro Tsarotenus. LleHTp Macc MmexaHuuyeckoil cucre-
MBI, 3aKOH JBH>)KEHUS LIEHTpA Macc. J[BUKEHHUE TEN C IEPEMEHHONW MAacCOM.

Tema 3 «DHeprusa»

DOHeprust Kak YHUBEpCaTbHAsi Mepa Pa3IMYHbIX (OpM JIBIKEHUS U B3auMoercTaust. Pabota cruel. KoHcep-
BaTUBHBIE 1 HEKOHCEpBaTUBHbIE cHiibl. MomHocTh. Kunetnueckas sHeprusi Mexannieckoil cuctemsl. [lo-
TEHILMAJIbHAs SHEPTUsl. 3aKOH COXPAHEHHsI SHEPTHY B MEXAHUKE. Y JIaphl.

Tema 4 «/[uHaMMKa BpalaTeIbHOTO ABUKEHUS»

Mowment unepuuu. Teopema Illteiinepa. MomeHT cuibl. OCHOBHOE ypaBHEHUE JMHAMUKH Bpalla-
TEJILHOTO JIBM)KEHHSI TBepAoro tena. Kunernueckas sHEprus BpalLIAIOIIErocs U KaTAILIErocs TBEPAOTrO
Tena. PaboTa rpu Bpariare/lbHOM JIBHKCHHUH.

Tema S «MomeHT umnynbcay»

MoMeHT nMITyJibca MaTEpPUAIbHOW TOYKH, MEXAaHUYECKON CHUCTEMbI M Tejla. 3aKOH COXPAHEHHUs MO-
MeHTa uMIyibca. OCHOBHOE ypaBHEHHME MHAMMKHU BpallaTeIbHOIO JBUYKEHUS TBEPAOrO Tejla B
0000IIEeHHOM BUJIE.

Tema 6 «Jledopmarimsi TBEpIOTO TEIA»

Hedopmarus B TBepioM Tene. 3akoH ['yka. Koapoumment Ilyaccona. Jlnarpamma pactskeHus.
Tema 7 «MexaHUKa JKUIKOCTEN U Ta30B»

I'unpocratuka HecxxUMaeMoi >xuakocTu. JlaBnenue cronba sxuakoctu. Cuna ApxumMesa. Y cloBuys IUTaBaHHs
ten. CTalmoHapHOE TEUYECHHE WJICaTbHOM JKUIKOCTH. YpaBHEHUE HEPa3phIBHOCTH. YpaBHeHHE bep-
HYJUIH. BsskocTts xuakocTu. Pexxumsl Teuenust. Hucno Pelinonbaca. MeToabl onpeiesieHus BI3KOCTH.

Pa3nen 2 «Konebanust 1 BOJHBI)

Tema 1 «"apmoHnYeckre KoIeOaHus»

Knaccudukanusa konebanuil. YpaBHEHHE TapMOHHUYECKUX KojieOaHMi. MexaHnyeckue KoyieOaHwusl.
Oueprus konebanuid. [luddepeHumansHoe ypaBHEHHE rapMOHUUECKHX KoneOanuil. MastHuku. CBoOo -
HBIE 3aTyXarlue koyedanus. BeiHyxneHHbIe Konebanus. Pe3onanc.

Tema 2 «BonHb»

Bonnooe nBwxkenue. Ilnockas rapmoHuueckas BojHa. /[iMHa BOJHBI, BOJHOBOE 4HCIO, (pa3oBast
CKOpPOCTb. Y paBHEHHE BOJIHBI.

Pasznen 3 «MonexkynsapHas Guznuka u TepMOAMHAMUKAY

Tema 1 «MoneKynsIpHO-KNHETHYECKASI TEOPUS»

CratucTiyecKuii M TEpPMOIMHAMHYECKUI METO/bl HccieioBaHs. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-
KHHETUYECKOM TEOpUH UIICATTbHBIX Ta30B. TemnepaTypHas mkana [enbcus u KeneBuna. CpenHsisi Kune-
THYECKast SHEPTHsl MOJIEKYI1. MOJIeKYISIPHO-KUHETHYECKOE TOJIKOBaHHE a0COMOTHOM Temmeparypsl. Pacmpe-
neneHre MakcBenia MOJIEKYN HaeallbHOTO rasza. Pacmpenenenue bonmpliMana m G6apomeTrpudeckas
¢bopmyna. CpenHee YMCIO CTOIKHOBEHUHN U CPeHsIs ITTMHA CBOOOIHOTO Ipobera.

Tema 2 «TepmoauHaMuKa»

TepmoauHamuueckue napamerpsl. TepMoInHaAMUYECKOE PAaBHOBECUE U INPOLIECC. Y PaBHEHHUE COCTOS-
HUS wjaeanbHoro rasza. Mzompoueccel. [lepBoe Hawano tepmoamHamuku. Pabota rasa. TerumooOmeH,
KOJIMYECTBO TEIUIOTHL. BHYTpeHHSsS SHEprus uaeanbHoro rasa. Yucno creneHeil cBobonsl. [Ipumenenue
MepBOTO Havaja TEPMOJUHAMHKH K U30IpoieccaMm. AmpadbarHplii mporece. TemoeMKocTb. Y paBHEHHE
Maiiepa. Koapdumment Ilyaccona. [Tonmutponnsiii nponecce. Luxmbl. Tepmurdeckuii KIT/] mukna. Terio-
BbIE JIBUraTelu, XoJaoaWibHble MaimHbl. Teopema Kapuo. [uxn Kapno u ero k.n.a. Bropoe Hayano tepmo-
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nuHaMuku. OOpatumble U HeoOpaTtuMble mporiecchl. DHTporms. HepaBencrBo Kiaysmyca. Omnpenenenne
SHTPOIMM PABHOBECHOW CHCTEMBbI 4Yepe3 TEPMOJMHAMUYECKYIO BEpPOSTHOCTH MaKpOCUCTeMbI. Teopema
Hepucra-ITnanka. Cuiibl 1 IOTEHIMABHAS SHEPIUS MEKMOJICKYJISIPHOTO B3aMMOZCHCTBUA. Y paBHeHHe Bau-
nep-Baansca. U3orepmel Ban-nep-Baanbca v 9KCliepUMEHTaIbHbIE U30TEPMBI.

Tema 3 «SIBneHus nepeHoca

SABnenne nepenoca. uddysus, TEIIONPOBOIHOCTh, BHYTPEHHEE TPEHUE.

Paznen 4 «20eKTpUUYECTBO»

Tema 1 «OCHOBBI AIEKTPOCTATUKI

DneKkTpuyYecKre 3apsibl. 3aKOH COXpaHeHUs 3apsanoB. B3zaumopeiictBue 3apsyioB. 3akoH Kynona.
ONEKTPOCTATUYECKOE I10JIE, €r0 XapaKTEPUCTUKUA. DKBUIIOTCHLMAIbHBIE ITOBEPXHOCTH M CHIIOBBIC
JIMHUU dJIeKTpocTaTudeckoro noiid. [IpuHnun cynepno3unuu nosuei. II0Tok BekTopa HanpsKEeHHO-
CTH 3JIeKTpocTaThyeckoro noist. Teopema 'aycca (s Bakyyma). IloTeHImanbHblil XapakTep 3JeK-
Tpoctatuueckoro nojs. Ilonstue nmorennuana. Pacyer paboThl mpH NepeMemieHn: 3apsiia B dJIeK-
TpocTaTudeckoM noiie. Llupkymsnus sexropa E anexrpocratudeckoro noist. Onpenesnesne pasHocTu
MIOTEHLIMAJIOB B AJIEKTPOCTATUYECKOM MoJie. CBsA3b HANPSYKEHHOCTU U MOTEHIMaa. I’ paiueHT oTeH-
nuana.

Tema 2 «IIpoBOAHMKY B 3JIEKTPUUECKOM I10JIEN

IIpOBOSHUKY B 3JIEKTPOCTATHYECKOM I10Jie. PaBHOBecHe 3aps/l0B B IPOBOJHMKE. EMKOCTH 1poBojI-
HUKOB U KOHJEHcaTtopoB. CoelMHEHHsS KOHJEHCATOPOB. DHEPrus 3apsyKEHHOrO KOHJEHCATopa.
DHeprus 3eKTpocTaThyeckoro noist. O6beMHast III0THOCTh SHEPIHU MOJIS.

Tema 3 «/{M2IEKTPUKHU B JIEKTPUUECKOM I10JIEN

Tunsl qusnexkrpukos. [Tonspuzanus QUAIEKTPUKOB U ee BUIBL. [[0spHU30BaHHOCTD AMIIEKTPUKOB.
JysnexkTpuueckasi BOCIPUMMUYKUBOCTh M IIPOHUIIAEMOCTh. BekTop anexTpuueckoro cmeenus. Cpo-
OoxaHbIe U cBA3aHHbIE 3apsaabl. Teopema ["aycca 11t monst B nuaniekTpuke. CerHeTo3IeKTPUKU. DJeK-
TPUYECKOE T10JI€ B OJHOPOJIHOM JUNIEKTPHKE.

Tema 4 «IloCcTOSTHHBIN PIEKTPUUECKUNA TOK

[TocTOSIHHBIN 2JEKTPUUECKUN TOK, YCIOBHS €r0 CYIIECTBOBAHUS U OCHOBHBIE XapaKTepUCTUKH. CTo-
pounue cuibl. [lonsatue 9/IC u Hanpsbxkenus. ConpoTUBIEHHE MPOBOJIOYHOr0 MpoBoAHKKa. Coenn-
HEHMs MPOBOJHUKOB. TemrepaTypHas 3aBUCUMOCTh CONPOTHUBIICHUS U €€ KauyeCTBEHHOE OOBbsCHE-
Hue. CBepXmpoBOAUMOCTh. 3akoH OMa B MHTETPpAIbHOU popMe TSl OTHOPOTHOTO U HEOHOPOIHOTO
Y4acTKOB Lienu, /uis nojHoi nenu. [Ipasuna Kupxroga. 3akon xoyns — JleHna B MHTErpajgbHON
¢dopme. MomHocTh Toka. 3akoH Oma u Jlxoyns — Jlenua B auddepenunanbHoi popme. DeKTpu-
4ecKUil TOK B MeTayax. Kiaccuueckass Te€opus RJIEKTPONPOBOJHOCTH. TOK B Bakyyme. DMHCCHS
AJEKTPOHOB. ['a30BbIE pa3psibl.

Tema S5 «OnemeHThI PU3UKH TBEPIOTO TENA»

[TonynpoBonHuky. 30HHAs TeopHs TBepaoro Tena. CoOCTBEHHast M MPUMECHAsl POBOUMOCTD MOy~
IIPOBOIHUKOB. [{non.

Paszpes S «Marnetusmy»

Tema 1 «MaraurocraTtuka

MarsuTtHoe 1oJie U €ro XapakTepUCTHUKNA. Makpo- 1 MUKPOTOKH. Bo3ielicTBe MarHUTHOTO NOJIA Ha
paMKy C TOKOM U Ha IPSIMOJMHEWHBII NPOBOJHUK ¢ TOKOM. CHIJIOBBIE INHUM MarHUTHON MHIYKIUH.
CwioBass KapTHHA MarHUTHOTO TOJS MPSAMOJUHEHHOTIO MPOBOJHUKA C TOKOM M KPYrOBOTO BHUTKA.
[TpuHuMN cyneprno3uuuu MarHUTHBIX moJeid. 3akoH buo — CaBapa — Jlammaca. Bo3geiictBue mar-
HUTHOTO TOJIs Ha ABWXKyUMiics 3apsn. Cuna Jlopenua. JIBrkeHue 3apsiia B MAarHUTHOM none. D¢-
dext Xosmna. BuxpeBoil xapaktep marHutHoro nojsi. Teopema ['aycca u TeopeMa O HUPKYISILIUU
BEKTOpa MarHUTHOM MHAYKIMH (B BaKyyMme).

Tema 2 «MarauTHoe 1ojie B BEIIECTBE»

HamaranunBanue maruetukoB. HamnpsokeHHOCT MarHUTHOTO MOJs. MarHuTHasi NpOHULIIAEMOCTb U
MarHuTHas BOCIPUUMYHMBOCTh. J[namarHeTuku, mapaMarHeTuku U geppoMarHeTHKu. CBsi3b BEKTO-
poB B u H. 3aK0H NIOJHOTO TOKA JJI1 MarHUTHOT'O IOJISI B BELIECTBE. TeopeMa O LUPKYJIALUN BEKTO-
pa H.

Tema 3 «DnexkTpoMarauTHass UHIYKITUS



OnexkrpomarauTHass MHAYKIMSA. DJ[C MHAYKIMM B MOABUKHBIX M HEMOABUKHBIX IPOBOJHUKAX.
Bpamenue pamku B MarHuTHOM mosie. Toku dyko. CamonHaykius. HIyKTUBHOCTh IPOBOAHMKA.
3akon Jlenmna. Bzanmnas unayknusa. Tpancdopmaropsl. PaboTta mo mepemereHuo MpoBOJIHHUKA C
TOKOM B MarHUTHOM I10J1€. DHEPIUsl MATHUTHOTO 10JI B cosieHoue. [I1oTHOCTh 3HeprUuu MarHUTHO-
o MoJsl.

Tema 4 «YpaBHenust Makceiia»

Buxpesoe anexrpuueckoe nosie. Tok cmemenus. Cucrema ypaBHeHUMH MakcBeilsla B MHTETpajlbHOM
dopme.

Tema 5 «3neKTpOMarHUTHBIE KOJICOAHUS U BOJTHBI)

Konebartenbubiit koHTYp. [IpeoOpa3oBanue sHEpruu Ha pa3aUYHbIX dTanax konebanus. Juddepen-
[[MAJIbHBIE YpaBHEHUS CBOOOIHBIX HE3aTYXAIOIUX M 3aTyXalOIUX KOJIeOaHUI B HEM M MX pEIICHUs.
JuddepennnanbHoe ypaBHEHUE IEKTPOMAarHUTHOM BOJIHBI U ero perieHue. CKOpocTh pacnpocTpa-
HeHusi BOJHBI. Bexkrop YMoBa-lloliHTHHIra. DHEpreTHUecKue XapaKTEpUCTHKU JIEKTPOMArHUTHBIX
BOJIH. [IIkasa 3eKTpOMAarHUTHBIX BOJIH.

Paspges 6 «OnTuka»

Tema 1 «I'eomeTpryueckasi ONTHKA»

Orntuka. 3akoHbI TeoMeTpudeckoit ontuku. [lonHoe BHyTpeHHee oTpakeHue. JIMH3bL.

Tema 2 «aTEpdepeHITUSI BOTHY

Wutepdepeniys cBeta. Y CIIOBHs BOZHUKHOBEHHsI MHTEpPepeHIA. MeTo T BEeKTOPHOH TuarpaMMel
JUI CIIOKEHMs IBYX WJIM HECKOJbKUX BOJIH. [IpvHLMI mosydyeHuss MHTepPEpeMOHHON KapTUHBI.
VYcnoBus MakCUMyMOB U MUHUMYMOB. Pa3zHocTh (a3 u pasHocTh xona. MHtepdepeHuust B TOHKON
mieHke. Konpna HeroToHa.

Tema 3 «/ludpaxius BoaH»

Hudpakmus csera. [lpunnun [oiirenca-®penens. 3oup1 Openens. Audpakius Ha KPyrjioM OoTBep-
cruu. udpakuus Ha anmuHHON menn. Judpakunonnas pemerka. [ 1aBHble MakKCUMyMEI. | 1aBHbIC
MUHUMYMBI. Pa3peraronas cnocoOHOCTb.

Tema 4 «llonspuzarus BoaH»

[TonsipuzoBanubiii cBeT. Buasl nonspusanuu. CrocoObl MOMydeHUs MOJSIpU30BaHHOTO cBeta. [Ipo-
XOKJIEHHUE €CTECTBEHHOI'O CBETA Yepe3 MOJIpU3aTop U aHanuszaTop. 1loBopor miockocTu nosspusa-
uuu. [lonspuzanus cBera Npu OTpakeHUU U MPETOMIIEHUU Ha IPaHUIe TUAJIEKTPUKOB. 3akoH bpro-
crepa. JIBOMHOE JIydelpeIoMIICHHE.

Tema S «KBaHTOBBIE CBONCTBA AJIEKTPOMArHUTHOTO U3ITYyYEHUS)

KopryckynspHO-BOTHOBOM yanu3m cBeTa. KBaHT cBeTta. DHeprus u uMmmnyiabc (oToHa. BHemHuit
¢dotordpdexr. CeroBoe nasnenue. OnbiThl JleOeneBa. Dpdexkr Komnrona. TemnoBoe uzinydeHue.
3akon Kupxroda. AbcomroTHo uepHoe Teno. 3akoH Credana-bonbimana. 3akon Buna. Temooe
n3nydenne. @opmyna I[lnanka. Pacnipenenenre sHEPTUM B CIIEKTPE U3JIYUYEHHS IO YaCTOTE U JJIMHE
BOJIHBI.

Pasnen 7 «KBanToBas gusnka»

Tema 1 «CtpoeHne aToMa»

Mopenb atoma Tomcona. OnbiTel Pe3epdopaa mo paccesauto anbda-gactuil. Mogens atoma Pesep-
¢dopna-bopa. Dmnupuueckrue 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. Teopus bopa. YpoBHH 3Hep-
MM aTroma Bojopo/ia. KBaHTOBBIE YKcIia: TJIaBHOE, OpOUTAIbHOE, MArHUTHOE.

Tema 2 «OneMEHTBI KBAHTOBOM MEXaHUKN»

BonnoBble cBolicTBa MuKpodacTHil. JlimHa BoJdHBI e bpoiins u ee cBoiictBa. BomHoBas (yHKIus.
CooTtHomenue HeonpeneneHnocte ['eizenoepra. Ypasaenue [lpeaunrepa.

Pasznen 8 «Snepuas pusmkarn

Tema 1 «Sapo u saepHbIE peaKnm

CoctaB aTOMHOTO s/pa. XapaKTEPUCTHKH siipa. SnepHble cuiibl. DHEprus cBs3u sapa. Jledekr macc.
OHeprerudeckuil 3¢ ekt saepHoil peakuu. PagroakTuBHOE U3IIyd€HUE U €r0 BUABL. 3aKOH Paauo-
aKTUBHOTO pacnazna. fAnepnsie peakuuu. [lenenue sinep. Cunres saep. [lonsatue o no3umerpuu u
3aIuTe.
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4.3 Jleknuu/nadopaTopHble/IpakTHYecKre/ 3aHATHS

Tadomnuma 4
Conep:kaHue JIEeKIHii/JIa00paTOPHOr0 MPAKTHKYMA/MPAKTHYECKUX 3aHATHH W
KOHTPOJIbHbIE MEPONPUSITHSI

Malus TBEpJI0TO
TETA»

Motipio MasitHuka ObepOeka» (c
[IPUMEHEHUEM U(PPOBBIX
YCTPOUCTB sl TIOJYYEHUSI U 00-

dDopmupy Bux Koi-Bo
Ne u Ha3BaHue JIeKIMii/ 210 KOHTpoaL | 13COB/
Ne Ha3zBanmue pasjgena, KOMIIETEH H3 HHX
wn TeMBI Ja00pPATOPHBIX/ MPAKTHYECKHX/ HOI0 npascri-
CeMHMHAPCKHX 3aHSATHI uu Meponpusi | ueckas
— e
1 Pa3nen 1. «®u3nyeckue OCHOBBI MEXaHUKHI 18/0
Tema 1. «Kunema- | Jlekuma Ne 1.1 «Kunemaruka. | YK-8 2
THKa JIuHaMuKay (YK-8.3)
Tema 2 «/lunamu- | (¢ IpUMEHEHUEM MYJIbTHUMEIUN-
Ka» HOTO 000pYyOBaHU)
Tema 3 «DQueprusi» | Jlekuus Ne 1.2 «Oueprus. [Juna- | YK-8 2
Tema 4 «/lunamuka | Muka BpamareabHoro asmxke- | (YK-8.3)
BpaIaTeIbHOTO HUsD» (C MPUMEHEHHEM MYJIbTH-
JIBUKCHUSI MeINItHOro 000pyIOBaHNs)
Tema S5 «MomeHT Jlekius Ne 1.3 «Moment um- | YK-8 2
UMITYJIbCaY nynbca. Jedopmarms TtBepaoro | (YK-8.3)
Tema 6 «Jledop- Tena. MexaHHWKa JKHIKOCTCH U
MaIus TBEpOro ra3oB» (C MPUMEHEHHUEM MYIIb-
TeIa» TUMEAUMHOTrO 000py1I0BaHUS)
Tema 7 «MexaHuka
JKUJIKOCTEHN U ra-
30B»
Tema 1. «KKunema- | JJabopatopnas padora Ne 1.1 VK-8 3amuTa 4
THUKa» «3yuenne naBwxenus Tena no | (YK-8.3) | mabopa-
Tema 2 «/lunamu- | HakIoHHOM  Twiockoctw»  wiM | OIIK-1 TOPHBIX
Ka» «3yuenne 3akoHOB mnpsimonu- [(OIIK-1.3) | pabGot
Tema 3 «DHeprus» | HEMHOTO JIBMXEHHS M cBOOOAHO- | OIIK-3
ro majeHus Ha Mammae AtByaa» |(OITK-3.3)
i «/3ydeHne KHHEMaTUKH W
TUHAMUKA MOCTYMAaTEeNLHOTO
nBkeHus» wm  «M3Mmepenue
Kod(hduleHTa TpeHUs KaUeHUs»
(c mpumMeHeHHEM  IHQPPOBBIX
YCTPOMCTB JJIsl TIONyUEHUS U 00-
paboOTKH  SKCHEPUMEHTAIbHBIX
JTAHHBIX )
Tema 4 «/Ilunamuka | JJaboparopnas pa6ora No 1.2 VK-8 3aImTa 4
BpallaTeIbHOro «M3yuenue 3akoHa coxpaHenus | (YK-8.3) | mabopa-
JBUKCHUS sHepruu ¢ nomoulbto MastHuka | OIIK-1 TOPHBIX
Tema S5 «MomeHT Makcpemnay win  «M3yuenne |(OITK-1.3) pabor
AMITYJIBCA» OCHOBHOro 3axkoHa muHamuku | OIIK-3
Tema 6 «Jledop- BpaliaTenpHoro ABmwkeHus ¢ no- ((OI1K-3.3)
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stHHOW» min «lcclienoBanue
M30IPOIIECCOBY (C MPUMEHEHU-
€M IMUQPPOBBIX YCTPOUCTB JIS
MOTy4eHUsT 1 00pabOTKH IKCIIe-

dDopmupy Bux Koua-Bo
Ne u HazBaHue JIeKIMii/ €MbIE KOHTpoaL | 13COB/
Ne Ha3Banmue pazaena, KOMIIeTeH H3 HHX
wn TeMBI Ja00pPATOPHBIX/ MPAKTHYECKHX/ HOI0 npascru-
CeMHMHAPCKHX 3aHSATHI uu Meponpusi | ueckas
LLE S
paboTKU  AKCHEPUMEHTAIbHBIX
JTAHHBIX )
Tema 7 «Mexanuka | JJaboparopnas pa6ora Ne 1.3 YK-8 3aImTa 4
KUJKOCTEH U Ta- «Onpenenenne  koddpdunuenta | (YK-8.3) | nabopa-
30B)» BA3KOCTH xuakoctu MeronoMm | OIIK-1 TOPHBIX
TeueHus uepe3 y3kuii kanam» wi [(OI1K-1.3) |  paGot
«Omnpenenenne  kodpdurmenta | OIIK-3
BSI3KOCTH  kuIkoctn wmeroaom |(OITK-3.3)
Majaoliero  UIapukay  WId
«Omnpenenenne  kodpdummenra
BSI3KOCTH BO3J1yXa»

2. Pasznen 2. «KoseGanus v BOJHBI 6/0
Tema 1 «["apmonu- | Jlexkuus Ne 2.1 «I"apmonndeckne | YK-8 2
yeckue kojebanus» | konedanus. BoaHsn (¢ mpume- (YK-8.3)

Tema 2 «Bonnb» HEHUEM MYJIbTUMEIUHHOTO 000-
pyIOBaHUS)
Tema 1 «["apmonun- | Jlabopatopnas padora Ne 2.1 VK-8 3aluTa 4
yeckue Kosiebanus» | «M3yuenue cBobOomubix Koseba- | (YK-8.3) | mabopa-
Tema 2 «BoaHb» HUH nOpyxuHHOro MastHuka» | OIIK-1 TOPHBIX
wm  «Onpenenenue npuBenéH- |(OIMK-1.3) pabot
HOW anmuHbl Qusnueckoro mast- | OIIK-3
HUKa | ycKopeHus cuibl Tspke- [(OITK-3.3)
ctu» U «l3ydeHrne BOJTHOBBIX
SIBJICHUI Ha TIOBEPXHOCTH BOJIBD»
i «/3yueHne 3ByKOBBIX BOJIH
wm «3ydeHne coOCTBEHHBIX
KoJIeOaHUH CTPYHBD»

3. Paznen 3. «MosekynsipHas pU3nKa ¥ TEPMOIMHAMUKA) 12/0
Tema 1 «Moneky- | Jlekunsa Ne 3.1 «MonekynspHo- VK-8 2
JSIPHO- KHHETHYECKas TeOpHus» (C MpH- (YK-8.3)

KHHETHYECKasi Te0- | MEHEHUEM MYJIbTUMEIUITHOTO

pusi»(MKT) 0o0opyioBaHus)

Tema 2 «Tepmoau- | Jlekuns Ne 3.2 «Tepmonnnamu- VK-8 2
HaAMUKa» ka. SIBnenus neperoca» (¢ mpu- | (YK-8.3)

Tema 3 «SIBeHuss | MEHEHHEM MYJIBTUMEAUIHOIO

TIePEHOCaY 000pyI0OBaHNS)

Tema 1 «Moneky- | JJaGoparopnas padota Ne 3.1 VK-8 3aImuTa 4
JSIpHO- «Omnpenenenne orHomenus ten- | (YK-8.3) | maGopa-
KMHETUYecKas Teo- | JIoeMKocTel Bo3ayxa npu nocro- | OIIK-1 TOPHBIX
pusi»(MKT) SHHOM JaBiieHud u noctosiHaoMm  ((OITK-1.3) pabor

Tema 2 «Tepmonu- | oobeme» mim «OnpezeneHue OIIK-3

HAMHUKa) YHUBEpCaJIbHOM ra3oBoii mocto- |(OI1K-3.3)
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dDopmupy Bux Koua-Bo
Ne | Hassamue paszena, Ne u HazBaHue JIeKIMii/ Koi/an]:;:eH KOHTPOJIb I{f:iﬁf/
wn TeMBI Ja00pPATOPHBIX/ MPAKTHYECKHX/ HOI0 npascru-
CeMHMHAPCKHX 3aHSATHI uu Meponpusi | ueckas
LLE S
PUMEHTAIIBHBIX JaHHbIX )
Tema 3 «SIBnenust | JlaboparopHas padora Ne 3.2 VK-8 3ammra 4
nepeHoca «HMccrnemoBanue TEII0EMKOCTH (YK-8.3) | mnabopa-
TBepaoro Tenay wim «Onpenene- | OIIK-1 TOPHBIX
uue kosdduimenta rertonpo-  |(OINK-1.3) pabor
BOJHOCTH Bo3ayxa» (c mpumene- | OIIK-3
HueM nudpoBeix yerpoiicts must  |(OITK-3.3)
MOJTy4YeHUs U 00pabOTKH KCIIe-
PUMEHTAJIBHBIX JAaHHbIX )

4, Pa3znen 4. «DIEKTpUIECTBO» 12/0
Tema 1 «OcHOBBI Jlexkuss Ne 4.1 «OcHoBbl 2mek- | YK-8 2
AIEKTPOCTATUKI tpoctatuku. [IpoBomuuku u au- | (YK-8.3)

Tema 2 «IIpoBoa- JJIEKTPUKU B JJIICKTPUUECKOM I10-
HUKU B DJIEKTpUYe- | Jie» (C MpUMEHEHUEM MYJIbTHUME-
CKOM I10JIe» IMITHOTO 000pYIOBaHMUS)
Tema 3 «/Iusnek-
TPUKH B JICKTPH-
YECKOM I10JIe»
Tema 4 «[locrosin- | Jlekmmst Ne 4.2 «[locrosaubiii | YK-8 2
HBII JIEKTpUYe- anekTpudeckuii Tok. Dnementsl | (YK-8.3)
CKHI TOK» ¢bu3uKn TBEpAOTO Tena» (¢ mpu-
Tema 5 «DneMeHTbl | MEHEHUEM MYJIBTUMEIUNHOTO
(Gu3MKHU TBEPAOTO o0opyoBaHus)
Tena»
Tema 1 «OcHOBBI JlabopaTtopHas pabota Ne 4.1 YK-8 3aIuTa 4
AIIEKTPOCTATUKM «M3ydenue Tonorpapuu Jek- (YK-8.3) | mnabopa-
Tema 2 «IIpoBoa- | Tpuyeckoro noss» win «Omnpe- OIlK-1 TOPHBIX
HUKH B DJICKTpHUe- | JeJeHue eMKOCTH KoHaeHcaropa |(OITK-1.3) pabot
CKOM T0JIe» C MIOMOILIBIO OATITUCTHYECKOTO OIIK-3
Tema 3 «Jludnek- rajpBaHoMeTpa» (¢ npumerenu- ((OITK-3.3)
TPUKH B JJICKTPH- €M IU(POBBIX YCTPOUCTB ISt
YECKOM I10JIe» MOJTy4eHUs U 00pabOTKH 3KcIie-
PUMEHTATLHBIX JAHHBIX )
Tema 4 «[locrosn- | JJaboparopHas padota Ne 4.2 VK-8 3ammTa 3
HBIH JJICKTpUIe- «M3mepenne conportusnerus me- | (YK-8.3) | mabopa-
CKUH TOK» TOJIOM MOCTOBOM CXEMBD» WIIH OIlK-1 TOPHBIX
Tema 5 «DOnemenTs! | «MccnemoBanue nosesnoit mori- |(OITK-1.3) pabor
bu3uKU TBEpAOTO HOCTHU M KO3 PHIIMEHTa MOoJIe3- OIIK-3
Tena» HOTO JieiicTBus ucTouHMKOB mo-  (OITK-3.3)
CTOSTHHOTO TOKa» win «Mccneno-
BaHUE BOJIbT-aMIIEPHOMN XapaKTe-
PUCTHKH TIOTYIIPOBOJHUKOBOTO
nroaay (¢ mpuMeHeHneM nudpo-
BBIX YCTPOMCTB TSI TOTYYCHUS U
00pabOTKH AKCIIEPUMEHTATBHBIX
JTAHHBIX )
Paznenbr Ne 1 - 4 Kontponbnas pabota mo pase- VK-8 Kon- 1
aam 1 - 4 (YK-8.3) | TposnbHas
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dDopmupy Bux Koua-Bo
Ne u HazBaHue JIeKIMii/ €MbIE KOHTpoaL | 13COB/

Ne Ha3Banmue pazaena, KOMIIeTeH H3 HHX
wn TeMBI Ja00pPATOPHBIX/ MPAKTHYECKHX/ HOI0 npascru-
CeMHMHAPCKHX 3aHSATHI uu Meponpusi | ueckas

TUS moaro-

TOBKAa

pabota

5. Paznen 5. «Marunetusm» 18/0
Tema 1 «Maruuto- | Jlekuus Ne 5.1 «MaraurocraTu- VK-8 2
CTaTUKa» ka» (¢ mpumenenuem mynstume- | (YK-8.3)

JUIHOTO 000pyIOBaHMS)
Tema 2 «Maraur- Jlexknua Ne 5.2 «MarguTHoe 110J1e VK-8 2
HOE T10JIC B BEIIle- B BemiectBe. DnektpomarautHas | (YK-8.3)
CTBE» UHIYKIHS (C IPUMEHEHHEM
Tema 3 «DnexTpo- | MyIbTUMEAUHHOTO 000PYI0BaA-
MarHuTHas UHAYK- | HHS)
ITUSD)
Tema 4 «YpaBHe- Jlexuus Ne 5.3 «YpaBHeHus VK-8 2
HUs MakcBeria» Makcgeiia. Dnekrpomarautisie | (YK-8.3)
Tema 5 «OnekTpo- | KonebaHUs U BOJIHBD) (C MpUMe-
MarHUTHBIE KOJie- HEHUEM MYJIbTUMEIUUHOTO 000-
OaHUs U BOJTHBI» pyJIOBaHUS)
Tema 1 «Maruuro- | JJabopatopnas padora Ne 5.1 VK-8 3aluTa 4
CTaTUKA» «Omnpenenenue ropuszontanpHoit | (YK-8.3) | mabopa-
COCTABJISIIOLIEN HAIPSKEHHOCTH OIIK-1 TOPHBIX
MarHuTHOTO oIS 3eMan» (¢ (OIIK-1.3) pabor
MpUMEHEHHEM I (PPOBBIX OIIK-3
YCTPOWCTB [yTst TostyueHus u 06-  |(OITK-3.3)
PpabOTKH SKCIIEPUMEHTAIBHBIX
JTAHHBIX )
Tema 2 «Maraut- | Jlaboparopnas pa6ota Ne 5.2 YK-8 3aIuTa 4
HOE TI0JIE B Bellle- «CHsTHE NeTIH TUCTepe3nca (YK-8.3) | mabopa-
CTBE» (heppOMarHuTHOTO CTEPKHSI C OIIK-1 TOPHBIX
MOMOIIIBI0 ocuiuiorpaday (¢ (OINK-1.3) pabot
MIpUMEHEHHEM LU (POBBIX OIIK-3
YCTPOWCTB [yTst TostyueHus u 06-  |(OITK-3.3)
pabOTKH SKCIIEPUMEHTAIBHBIX
JTAHHBIX )
Tema 3 «Onektpo- | JlaGoparopnas padora Ne 5.3 VK-8 3aImuTa 4
MarHuTHas UHAYK- | «Onpenenenue naayktusHoct | (YK-8.3) | maGopa-
LS KaTyIIKN (C MPUMEHEHHEM OIlK-1 TOPHBIX
Tema 4 «YpaBHe- UPOBBIX ycTpoicTB st momy-  ((OITK-1.3) pabot
HUsg MakcBesiay YeHUsI 1 00pabOTKH IKCIIEPH- OIIK-3
Tema S «DneKkTpo- | MEHTAJIbHBIX JAHHBIX) (OIIK-3.3)
MarHUTHBIE KOJie-
OaHMsI ¥ BOJHBI)

6. Pa3znen 6. «Ontukay 18/0
Tema 1 «I'eomert- Jlexumst Ne 6.1 «I'eomerpuyeckas VK-8 2
puueckas onTuka» | ontuka. MaTepdepennus Boan». | (YK-8.3)

Tema 2 «uTepde- | (c npuMeHEHUEM MYJIbTUMEINN-

PEHITHS BOJTHY HOTO 000pYyIOBaHUS)

Tema 3 «/ludpax- | Jlexmus Ne 6.2 «dudpakmms VK-8 2
1IMST BOJTHY BoutH. [Tonsipu3zanust Bou». (C (VK-8.3)
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dDopmupy Bux Koua-Bo
Ne u HazBaHue JIeKIMii/ €MbIE KOHTpoaL | 13COB/
Ne Ha3Banmue pazaena, KOMIIeTeH H3 HHX
wn TeMBI Ja00pPATOPHBIX/ MPAKTHYECKHX/ HOI0 npascru-
CeMHMHAPCKHX 3aHSATHI uu Meponpusi | ueckas
TUS moaro-
TOBKAa
Tema 4 «Tomnspu- MPUMEHEHUEM MYJIbTUMEIUINHO-
3a1us BOJITH ro 000pYAOBaHMS)
Tema 5 «KBauto- Jlexuus Ne 6.3 «KBaHTOBEIE VK-8 2
BbIC CBOICTBA AJICK- | CBOMCTBA 3JIEKTPOMArHUTHOTO (VK-8.3)
TPOMAarHUTHOTO U3- | U3My4EHUs». (C IPUMEHEHHEM
TyYSHUS MYJIbTHMEIUIHOTO 000py10Ba-
HUS)
Tema 1 «['eomer- JIaGoparopnas padota Ne 6.1 VK-8 3ammra 4
pudeckas ontukay | «OmnpeneneHue moxkaarenen (YK-8.3) | mnabopa-
Tema 2 «uTepde- | mpenomiieHHs )KUIKOCTEH C TIO- OIIK-1 TOPHBIX
PEHITUS BOJTHY MOIIBIO pedpaKkTOMETPay WU (OIIK-1.3) pabor
«Omnpenenenue panuyca kpusuz- | OIIK-3
HBI JIMH3BI C IIOMOIIBIO KOJIEL (OIIK-3.3)
Herotonay (c npumeHeHneM
U (POBBIX YCTPOMCTB IS MOTY-
YeHUsI U 00pabOTKH dKCIIEpH-
MEHTAJIbHBIX JJAHHBIX )
Tema 3 «ludpax- | Jlaboparopnas pabora Ne 6.2 YK-8 3aIuTa 4
s «Omnpenenenue amunbl ceetoBoit | (YK-8.3) | mabopa-
Tema 4 «[lonsipu- | BOJHBI C MOMOIIBIO TU(PPAKIIN- OIIK-1 TOPHBIX
3aIus BOJIHY OHHOM PEIICTKH (OIIK-1.3) pabor
OIIK-3
(OINK-3.3)
Tema S «KBanTo- JlabopaTtopHas padota Ne 6.3 YK-8 3aIuTa 4
BBIC CBOMCTBA AieK- | «DkcnepuMenTtanbHoe usyuenne | (YK-8.3) | mabopa-
TPOMAarHUTHOTO M3- | 3aKOHOB TETIOBOTO M3JTyUSHHSI» OIIK-1 TOPHBIX
JTy4YEHUS wn «MccnenoBanue Bakyymuoro |(OITK-1.3) pabot
(dboTtodmemMenTay (C MPUMEHEHHU- OIlK-3
€M LU(POBBIX YCTPOUCTB A (OIIK-3.3)
MoJIy4eHus: 1 00pabOTKH KCIe-
PUMEHTAIBHBIX JaHHBIX )

7. Pa3nen 7. «KBantoBas ¢pusnka» 2/0
Tema 1 «Ctpoenue | Jlekmust Ne 7.1 «Ctpoenue aTto- YK-8 2
aToMa) Ma. DieMeHThl kBanToBOM Mexa- | (YK-8.3)

Tema 2 «OnemMeHTHl | HUKW (C TPUMEHEHUEM MYJIbTH-
KBaHTOBOI Mexa- MeUHHOTO 000pyI0BAHNU)
HUKW»

8. Pazpnen 8. «Snepuas gpusuka 2/0
Tema 1 «Snpo n Jlexuus Ne 8.1 «Snpo u saepHble VK-8 1
SZICPHBIC peakiu» | peakiuu. JnementapHbie yactu- | (YK-8.3)

BD» (C MPUMEHEHUEM MYJIbTH-
MeINITHOTO 000py/I0BaHNs)
Paznenr Ne 5 - 8 KonTtponsHas pabota no pasnue- VK-8 Kon- 1
nam 5 - 8 (YK-8.3) | tponbHas
pabota
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Tabmuma 5
IlepedyeHb BOMPOCOB J1JIs1 CAMOCTOATEILHOT0 M3YUYEeHHUsI TUCITHTIJIMHBI

Ha3Ba
No HHUE
~ | pa3sme- Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB JIJIS CAMOCTOSITEILHOIO U3YyUYeHHUs
n/n J1a, Te-
MbI
Pazgen 1

1. Tema 2 | 3akOH BCEMUPHOTO TATOTEHUA. L[eHTp MacC MEXaHMYECKOW CHUCTEMbI, 3aKOH JIBU-
KEHHUs 1IeHTpa Macc. JIprwkenue Tein ¢ nepemenHon maccoit. YK-8 (YK-8.3)

Pa3zgen 2

1. | Tema?2 | Ilnockast rapMoOHHYecKas BoJiHA. J[JMHA BOJIHBI, BOJHOBOE 4YHMCIO, (ha3oBasi CKO-
pocth. YpaBuenue Bosnbl. YK-8 (YK-8.3)

Pa3nen 3

1. ‘ Tewma 2 | ITpuMeHeHre epBoro Havajaa TepMoanHaMKKH K u3omnporeccam. YK-8 (VK-8.3)

Pa3zngen 4

1. \ Tema 3 | DieKTpUIecKoe moJie B oHopoaHoM audjaekTpuke. YK-8 (VK-8.3)

Pa3zpgen 5

1. ‘ Tema 5 \ DHepreTHYeCcKue XapaKTePHUCTUKHU IeKTpoMarHuTHbBIX BotH. YK-8 (YK-8.3)

Paznen 6

1. | Temal | Jiunzel VK-8 (YK-8.3)

Pa3zngen 7

1. ‘ Tema 1 ‘ DMnuprYecKre 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. YK-8 (YK-8.3)

5. O0pa3oBaTejibHbIe TEXHOJOTUH

Tabmauia 6
HpI/IMeHeHI/Ie AKTUBHbBIX 1 HHTCPAKTHBHBIX 06p33OBaTe.]'ILHLIX TEXHOJOTUH
HaumenoBa-
HHe HCIOJIb3Y-
eMbIX
AKTHBHBIX H
Ne HHTEPAKTHB-
Tema u popma 3ansaTus
n/n HBIX 00pa3oBa-
TeJIbHBIX TeX-
HOJIOTHM
(¢popm 00yue-
HUS)

1. | JIaboparopnas pabota Ne 1.1 JIP | Pabora B Ma-
«M3ydyeHnune ABWKEHHsS Teja 10 HAKIOHHOW TUTOCKOCTHY miH «l3y- JBIX TPYIIIax
YEeHHE 3aKOHOB NMPSMOJIM-HEHHOTO ABMXKEHHSI U CBOOOJHO-TO Taje-

HUS Ha MamHe ATByna» uin «/3ydeHrne KHHEeMAaTHKA U THHAMHKH
MOCTYMATENBHOTO JABWXKEHUs» win  «M3mepenue ko3dduimenra
TPEHUS KAYCHUSD»

2. | JlaGoparopHas pabota Ne 1.2 JIP | Pabora B Ma-
«M3ydyeHue 3akoHa COXpAaHEHHS DHEPTrUM C TOMOIINBIO MasTHUKA JBIX TPYIIIax
MakcBemna» win  «/3ydueHue OCHOBHOTO 3aKOHA IMHAMUKHU Bpalia-

TEILHOTO JBMKEHUS C TTOMOIIBI0 MasiTHuka O6epOekay

3. | JTabopartopHas padora Ne 1.3 JIP | Pabora B ma-
«Omnpenenenne KodpPUIMEHTA BI3KOCTU KUIKOCTH METOIOM Tede- JBIX TPYIIax
HUS yepe3 y3Kui kaHam» win «Onpenenenne Ko3PpPuIeHTa Bsi3Ko-

CTH JKUAKOCTH METOAOM MaJarouiero mapuka» win «OnpeneneHue
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Haumenosa-
HHE UCHOJIb3Y-

eMBbIX
AKTUBHBIX H
Ne HHTEPAKTHB-
Tema u popma 3ansaTHsA
n/n HBIX 00pa3oBa-
TeJIbHBIX TeX-
HOJIOTHM
(popM oOyue-
HUs1)
Kod(uImenTa BI3KOCTH BO3IyXa»

4. | JlabopartopHas padora Ne 2.1 JIP | Pabora B ma-
«M3ydyeHne cBOOOAHBIX KOJICOAHUH NPYXKUHHOTO MAasTHUKA» WY JBIX IpyMIax
«Omnpenenenne NpUBEACH-HOW JUIMHBI (U3NYECKOTO MAasiTHHUKA U
YCKOPEHUs CHIIBI TshKecTu» Wi «l3yueHue BOIHOBBIX SIBIEHUH HA
MOBEPXHOCTH BOABD HIN «lI3ydeHne 3ByKOBBIX BOH» WM «M3yde-

HUE COOCTBEHHBIX KOJIEOAHUN CTPYHBI»

5. | JJabopatopHas padora Ne 3.1 JIP | Pabora B ma-
«OnpeneneHre OTHOILIEHHS TEINIOEMKOCTEH BO3yXa IPpU IOCTO- JBIX IpyTIax
STHHOM JIaBJICHUH U TIOCTOSIHHOM o0beMey» win «OmpeneneHne yHu-

BepcabHOI ra30Boil MOCTOsHHOW» MK «lccnenoBanue U30Iporec-
COB»

6. | JJabopatopnas pabota Ne 3.2 «MccnenoBanue remnoemkoctu TBep- | JIP | PaGota B ma-
noro Tenay win «OnpeaeneHne KodQPUIreHTa TerIoNnpPOBOAHOCTH JBIX TpyIIax
BO3yXa»

7. | JJabopatopHas padora Ne 4.1 «M3y4ueHue Tonorpaduu dJaeKTpHUe- JIP | Pabora B ma-
CKOT0 noJisi» win «OnpeaesieHue eMKOCTH KOH/IEHCaTopa ¢ OMO- JBIX TpyTIax
1[bI0 OAJUTMCTUYECKOTO raJIbBAHOMETPAY

8. | JlaGoparopHas pabota Ne 4.2 «M3mepenue conpoTuBieHus merogom | JIP | Pabora B ma-
MOCTOBOM cxeMbl» uin «lccireroBanne Mmoie3Ho MOIHOCTH U KO- JBIX Tpymmnax
3¢ GuUIMEeHTa MOJIE3HOT0 JeHCTBUS UICTOUHUKOB IMIOCTOSTHHOT'O TOKa»

i «MccnenoBanue BOIbT-aMIIEPHON XapaKTEPUCTUKU TIOTYIIPO-
BOJIHUKOBOTO JIMO/1a»

9. | JIaGoparopHas pabota Ne 5.1 «OnpeneneHne ropu30HTAIBHON CO- JIP | PaGora B ma-
CTaBIISIONICH HANPSHKEHHOCTH MarHAUTHOTO TOJIST 3EMITH JIBIX TPYTIIax

10. | JTaboparopHas pabota Ne 5.2 «CHsATHe neTinu rucrepesuca ¢eppo- JIP | PaGora B ma-
MarHUTHOTO CTEPIKHSI C IIOMOMIBIO OCIIHILTOTrpada JBIX TpyIHax

11. | JIaboparopHas pabota Ne 5.3 «OnpeneneHre HHAYKTUBHOCTH Ka- JIP | PaGora B ma-
TYIIKA JIBIX TPYTIIax

12. | JTaboparopHas pabota Ne 6.1 «Onpenenenue nokaszareneii npeiaom- | JIP | PaGora B ma-
JICHHS KHUJIKOCTEH C MMOMOIIBI0 pedpakToMeTpay uin «Onpenene- JBIX TPYIIIax
HUE pajinyca KpUBU3HBI JIMH3BI C TOMOLIBIO KoJiell HploToHay

13. | JTaGoparoprast padota Ne 6.2 «OnpeneicHue JUIMHBI CBeTOBOM Boji- | JIP | PaboTa B Ma-
HBI C TOMOUIBIO TU(DPAKIIMOHHOMN PEIIETKN JBIX IpyIax

14. | JJaboparopnast pabota Ne 6.3 «DkcnepuMeHTalbHOE U3yueHue 3a- JIP | Pabora B ma-

KOHOB TETJIOBOTO M3JIyueHus» win «VccienoBanue BaKyyMHOTO
(dboTorIEeMEHTa»

JBIX TPYIIax
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6. Tekymunii KOHTPOJIb YCIIEBA€MOCTH U MPOMEKYTOUYHAS aTTeCTALMSA MO
UTOraM OCBOEHUS JUCHUIIMHBI

6.1. TunoBbie KOHTPOJIbHbIE 32JaHUSI UJIH HHbIE MAaTEPHUAJIbI, HEOOXOUMbIe
JJISL OLlCHKH 3HAHUI, YMEHUI U HABBIKOB M (MJIM) ONBITA AeATEJIbHOCTH

TunoBble 3a1aun AJIs 3aUIUTHI JTA0OPAaTOPHOM pabOTHI, ISl IK3AMEHOB.

Tunosble 3a1a4u o pasjaeny 1.
1.MarepuanbHass TOYKa JBHXKETCSA B MPOCTPAHCTBE COTJACHO YPABHEHHSIM: X(t) =5t (m),

Y(t)=4-2t? (m), Z(t)=3t —4t® (). HaiiTi MOIy/IH CKOPOCTH H YCKOPEHHs TOUKH B MOMEHT
BpeMeHHU t =1c.

2.Kaxoii yros cocTaBisieT BEKTOP IMOJHOTO YCKOPEHHUsI TOUKH, JeKalleld Ha 0001e MaXOBHUKa, C
pamuycoM MaxoBHKa uepe3 t =1.5 ¢ mocie Havana ABMKeHUs? YTI0BOE YCKOPEHHE MaXOBHKa

2
e =0.77 paolc*.
3.Haiitu u3meHenue umiyibca napuka Maccel m=21002 mpu yaape 0 3eMJII0 U KOJHYECTBO BbI-
J@IHUBILIEHCS TEIUIOTHI, eciii OH manaet ¢ Beicotsl N, =200 cm, a mocne yaapa nogHuMaeTcs Ha

Boicoty h, =180 cm.

4. ToukocTeHHBI IMMHAP auamerpoM D =30cm u Maccoil m =12 ke Bpaliaercs COIJIACHO
yYpaBHEHHUIO go(t) =A+Bt+Ct®, rne A=4 pao, B=-2 paolc,C=0.2 paol c® . Onpenennts
JEHCTBYIOIMI HA IMIMHAP MOMEHT ciil M B MOMEHT BpeMeHu t =3 ¢.

5.JlaBneHue Boibl, TEKYIIEH IO TOPU30HTAIBHON TPyOe, IPU U3MEHEHUU IIJIOLIa/Id CEYEHUsI yBe-
mnauioch Ha 350 Ila. OnpenenuTh U3MEHEHHE CKOPOCTU TEUEHUs, €CIIM HavajdbHasi CKOPOCTh
cocrasisina 1,5 m/c.

Tunossble 3aga4u no pasaeiy 2.
1. ®usnueckuii MaITHUK B BUJE TOHKOTO cTepxkHs anuHoi | =120 cm konebnercs OKoJIo TopH-

30HTAJIBHOM OCH, NIEPIIEHANKYJIIPHON CTEP>KHIO, M HAXOAAIIECHCS HAa PACCTOSIHUM A OT CEpelin-
Hbl cTepkHA. [Ipyu KakoMm 3HaueHUM a nepuoA KoneGaHui T MMeeT HauMeHblee 3HaueHHE?
Haiitu ero.

2.0mpenenuTh Nepuoj] KoinebaHUi U MaKCHMAJIbHYIO CKOPOCTb IBIMJKEHHS I'py3a MareMaThye-

. V4
CKOTr'0 MasITHMKA, COBEPIIAIONIETo Koebanus 1mo 3akoHy X = 0,2 -sin (Zﬂt — g) M.

3.YUemy paBHa mpHUBeneHHAs JIMHA (U3MUECKOTO MAATHUKA, COCTOSAIIETO M3 TOHKOTO CTEPKHS
Maccoi 1 kr jmuHo# 80 cM, MOABEIIEHHOr0 Ha OCH, OTCTOSLIEH Ha OJJHY YETBEPTYIO JUIMHBI OT
OJIHOTO U3 €ro KOHIIOB?

4.0npenenutsb JUHY BoIHBI yactoTor 50 ', ecnu 3a 10 ¢ oHa mpeogoneBaet 3 kM.

Tunosble 3a1a4m Mo pasjaeny 3.

1. KonnuectBo BemecTBa renus v =1,5 mons, Temneparypa T = 120 K. Onpenenuts cymmapHyro
KMHETHYECKYI0 dHepruto Ex mocTynaTenbHOro IBMKEHUS BCEX MOJIEKYJT 3TOTO rasa.

2. OnpenenuTh CPEeTHION JJIUHY CBOOOJHOIO Mpobera A MOJEKYJbl a30Ta B COCY/I€ BMECTHMO-
cthio V = 5 1. Macca rasa m = 0,5 r. DddexTusnbiii quamerp monekyist d =0,3-10° m.

3. Uemy paBHO m3MeHeHHe dHTponuH 10 r BO3ayXa mpHu H30TEPMHUECKOM PACITUPEHUH OT 3 70 8
a?

4. I1pu BBICOKOH TeMIepaType MOoJI0OBUHA MOJIEKYJI a30Ta JUCCOLMHUPOBajia Ha aToMbl. YeMy paB-
Ha yzenbHas TeroeMKocTh Cp IpU NOCTOSTHHOM JIaBJIEHUH B 3TUX yclioBusAx? HailiTu nokasa-
TeNb aauadaThl.

Tunossble 3aga4u no pasaeuy 4.

1.Tpu ToueuHsbIX 3apsna g, 2q , -q HaXOIATCS HAa OJTHOM MPSAMO, PACCTOSHHS MEXIAY COCETHUMU
3apsaaMu paBHO d. HaliTu HanpspkeHHOCTh AIIEKTPUYECKOTO TOJIsl B TOUKE Ha 3TOU Ke MpsSAMOn
Ha paccTosHUU d OT OTPHULIATETHLHOTO 3apsaa
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2.B BepmmHax TpeyrojbHUKa cO cTopoHaMu 10 2,0 cM HaxoasaTcs paBHbIe 3apsaasl mo 2,0 HKo.
HaiiTu pe3ynpTupytomniyo cuily, I1eiCTBYIONIYIO Ha 4eTBepThiH 3apsan 1,0 HKi, nomenieHHbIl B
CepeIuHe CTOPOHBI TPEYTOJIbHUKA.

3.Tpu raneBanmueckux 3memenTa €1 = 3,0 B, €2=5,0 B, &3 =2,0 B coenuHeHsl napauiensHO | 3a-
MKHYTBI Ha BHeIIHee conpoTusiienre R = 2,0 Om. Ux BHyTpeHHue conpoTtusiienus r1 =1,0 Owm,
r=2,0 Om u r3 = 0,50 Om. Haiit TOK BO BHEIIHEH LIETIH U HANPSHKEHUS HA KAKJIOM JIEMEHTE.

Tumnosble 3a1a4M MO pasjaeny S.

1. ITo nByM KpYyroBBIM BHTKaM, HMEIOIIUM OOMIMKA LIEHTP, TeKyT Toku cuion 5,0 A u 4,0 A. Pa-
JIMYChl BUTKOB COOTBETCTBEHHO paBHBI 4,0 cM u 3,0 cM. Yros Mexay uX Imiockoctsamu 30°.
Onpenenuth UHIYKIUIO U HAPSDKEHHOCTh B IIEHTPE BUTKOB. PaccMOTpeTh BO3MOKHBIE CITy-
Yau.

2. KonebaTenbHblli KOHTYP UMeeT UHAYKTUBHOCTh L = 1,6 MI'H, éMkocTh C = 40 HD u makcu-
ManbHOe HanpsbkeHue Ha 3axxumax U = 200 B. Uemy paBHa B HeM MakcuMasbHas Cujia Toka?

Tunosble 3a1a4m Mo pasjaeny 6.

1.Ha nqudpakiimoHHyI0 pemeTky HOpMaibHO MalaeT MOHOXPOMATUYECKHIA CBET C JIJTMHON BOJHBI
600 um. OnpenenuTe HauOOIBIINUN TOPSAAOK CHEKTPA, MOTYYEHHBINA C MOMOIIBIO 3TON perieT-
KH, €CJIM €€ TOCTOsIHHAs d=2 MKM.

2. EcTrecTBeHHBI CBET MPOXOAMUT uepe3 MOJAPU3ATOP M aHAJIM3aTOp, MOCTaBJICHHBIE TaK, YTO
YTON MEXIy MX TNaBHBIMH Tockoctamu ¢=45°. IMonspuzatop oTpakkaeT U mpernomiseT 5%
najaoliero Ha Hero ceta. [loTepsamu B aHanu3aTope MOXKH60 npeHeOpeus. KakoBa MHTEH-
CUBHOCTb JIy4a, BBILIEILIET0 U3 aHAJIN3AaTOPa, 110 OTHOLIEHUH K MHTEHCUBHOCTU €CTECTBEHHO-
ro cera?

3.®oron npu >ddexre Komnrona Ha cBO60IHOM 3I1eKTpoHE ObLT paccesH Ha yron 90°. Onpese-
JUTH UMITYJIbC, TPUOOPETEHHBIN JIEKTPOHOM, eciiu 3Heprust poTona no paccesuus 1,02 MsB.

4.0npenenutb, KaKk U3MEHUTCS JIJIMHA BOJIHBI Jie bpoilyis aiexkTpoHa aroma BOJOpoO/ia MpH Tepe-
XOJI€ €r0 C YeTBEPTO OOPOBCKOI OPOUTHI HA BTOPYIO.

Tunosblie 3a1a4n no pasaeay 7

1.0mnpenenute, Ha CKOJIBKO U3MEHMJIACh SHEPTUs JEKTPOHA B aTOME BOJOpOJA MPH M3IyYEHUU
atoMoM (oToHa ¢ JuHOM BOHBI 0,486 MKM.

2.2Heprus cBs3M AApa, COCTOSIIEr0 U3 TpeX MPOTOHOB U YEThIpeX HEUTPOHOB, paBHa 39,3 M»aB.
Ornpenenure Maccy HEUTPAIIBHOTO aTOMa, 00JIaAAI0IIETO ATUM SIPOM.

Tunossle 3a1a4u mo pasaeiay 8

1. Haiftu nmepuoj moisypacnaja pagHMOaKTUBHOIO HM30TOMNA, €CIM €ro akTUBHOCTh 3a 10 cyTok
yMeHbIINIach Ha 24% 10 CpaBHEHUIO C IEPBOHAYAIBHOM.

2. Ompenenure mepuoJ Morypacnaja paJruoakTHBHOTO W30TOMNA, €CIH 5/8 HayalbHOTO KOJIHYe-
CTBa sIEp 3TOT0 U30TOIA pacnanock 3a 849 cekyHI.

[TonHBIN KOMIUIEKT 3aJja4 COAEPKUTCS B COOPHUKE 3a/1au Mo Kypcey hu3uku (cM. myHKT 7.1).

TunoBsie BapuaHThl KOHTPOILHOUN pabOTHI

TunoBoii BapuaHT KOHTPOJILHOI padoThl (pasaensl 1- 4, cemectp 1)
1. [Ipu TOPU3OHTATIBEHOM TIOJIETE CO CKOPOCTHIO V = 250 M/C cHapsi Maccoil m = § KT pa3opBaJics Ha
nBe yactu. bosbias yacTe Maccoi mp = 6 Kr moiyduiia ckopocTs vi = 400 m/c B HallpaBJIeHUH T10-
neta cHapsia. OnpeaenuTh MOYJIb U HallpaBJIeHWEe CKOPOCTH V2 MEHBIIIEH YacTH CHaps/Ia.
2. Ha ckambe JKyKOBCKOTO CHIMUT YEJIOBEK U JACP’KUT Ha BBITAHYTHIX PyKaX TMPU Maccol m = 5 kr
Kaxnas. PaccrosiHue ot kaxaout rupu 10 ocu ckambl 1 =70 cm. Ckambs Bpalmaercs ¢ 4acTOTOM ny =
1c!. Kak M3MeHHTCS 4acTOTa BpAIEHUsS CKAMbBH, €CIH OH COKMET PYKH TaK, 4TO PACCTOSHHUE OT
KaXJIOM THPHU 10 OCH YMEHbBIIHTCS 110 I2 = 20 cM? MOMEHT MHEPIMH YEIOBEKa U CKaMbHU (BMECTE)
OTHOCHTEIBHO ocH J = 2,5 KrM2.
3. B muwmaap ammao# 1 =1,6 M, 3aN0JHEHHBINH BO3yXOM MPH HOPMAJTLHOM aTMOC(HEPHOM J1aBlie-
HUU po, HAYAJIU MEJJICHHO BJIBUTaTh MOPUIEHb IUIONIA/IbI0 ocHOBaHuA S = 200 cM?. Onpenenuthb
cuny F, neiicTByronryro Ha mopIieHb, €CJIM €ro OCTAHOBUTH Ha paccTosHuu 11 = 10 cM oT qHA 1H-
JTUHIpA.
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4. OnpenenuTh KOJIMYECTBO TEIUIOTHI Q , KOTOPOE HAI0 COOOMUTh KUCIOpoay oobemMoM V = 50 1
IIPY €ro U30XOPHOM HarpeBaHuH, YTOOBI aBJIeHHE Ta3a moBbicuiIoch Ha Ap = 0,5 MITa.
5. ITsumnaka Maccoit m = 200 mkr, Hecyias Ha cebe 3apsan Q = 40 HKu, Bierena B ajeKTpuyecKoe
1I0JI€ B HAIpaBJIeHUU CUIOBbIX JMHUHU. [locie nmpoxoxnaenus pazHoctu noreHuuanos U = 200 B
NBUTMHKA UMeTa ckopocTh v = 10 m/c. OnpeaenuTs CKOPOCTh Vo MBUIMHKU JI0 TOTO, KaK OHA BIIETe-
Ja B 1oJe€.

TumnoBoii BApHAHT KOHTPOJIbHOM padoThl (pa3aesl S - 8, cemectp 2)
1. DyeKTpOH ABMKETCS B OJHOPOJHOM MarHUTHOM noje ¢ uuaykuue B = 0,1 Tu no okpyxHocTH.
Ornpenenure yrioByr CKOPOCTb BPAILLIEHUS 3JIEKTPOHA.
2. B ogHoponHoM MarHuTHOM moJie ¢ uaayknued B = 0,5 Tn Bpamaercs ¢ yactrorod n = 10 ¢t
crepxkenb uHOM | = 20 cM. Och BpallleHHs NapajuieibHa JTUHUAM HHIYKIIMA U TIPOXOAUT 4Yepe3
OJIMH U3 KOHIIOB CTEP>KHS MEPIEHAUKYISAPHO ero ocu. Onpenenuts pazHocTh noTeHuuanos U Ha
KOHIAX CTEPKHS.
3. [TapaienpHbII Iy4OK CBETA MEPEXOUT U3 IIIUUEPUHA B CTEKJIO TAK, YTO MYyYOK, OTPAKEHHBIN OT

TPaHUIIBI pa3Jielia ATHX CPell, OKA3hIBACTCS MAKCUMAIIBHO MOJISIPU30BaHHBIM. OnpenenuTs yroi ¥
MEXy aIAI0IIHM U TIPEIIOMIICHHBIM ITy4YKaMHU.

4. Yepnoe Teno umeer temneparypy T1 = 500 K. KakoBa Oyner temnepatypa Tz Tena, eciiu B pe-
3yJIbTaTe HArPeBaHUs IOTOK M3JIyUEHHsI YBEIIMYHUTCS B n = 5 paz?

5. OnpenenuTh, Kakas 1071 PaJHOaKTUBHOIO M30TOMAa £31C pacragacTcs B TCUCHHE BPEMEHH t =
6 CyTOK.

BOHpOCBI JJIA 3alllUThI Jla60paTOpHBIX pa60T
Bonpocs! no pasgeny 1.

1. BpamarenbHoe ABHXKEHUE. YTIIOBOE IEPEMEILIEHHE, YTII0Basi CKOPOCTh U YTJIOBOE YCKOPEHUE.
Kunemaruueckue (GpopMyIibl paBHOMEPHOTO U paBHOYCKOPEHHOT0 BpateHus. CBs3b JIMHEH-
HBIX U YIJIOBBIX XapaKTEPUCTHUK JBHKEHHUS.

2. MOMEeHT HHepLUH MaTepHaIbHON TOYKH, CUCTEMbI MaTepHaIbHBIX TOUEK, Tea. Teopema
[reiinepa.

3. MOMEHT CHJIbl OTHOCUTENIFHO OcH BpaiieHHst. OCHOBHOM 3aKOH JJMHAMUKH BPAIATeIbHOTO
JIBHKEHUSI.

4. 3axonsl HetoroHa. Macca. Cuia. HazBaTh OCHOBHBIE CHIIBI B MEXaHUKE U OMUCATh UX CBOM-
CTBa (HarpasJieHHEe, ClIOCO0 pacyeTa, IpUpoa CHIIbI).

5. Kunemarnueckue GpopMyIbl paBHOMEPHOTO U paBHOYCKOPEHHOT'O MTPSMOJIMHEWHOT0 ABHKeE-
Husl. JIuHelHas CKopoCcTh, yCKOpeHue, nepemenienne. CpeqHsis 1 MTHOBEHHAs! CKOPOCTb.

6. MomeHT cuiibl. MOMEHT MHEpILIMH MaTepUalbHOM TOUKU U Tena. OCHOBHOM 3aKOH INHAMHUKH
BpalIaTeIbHOTO IBM)KEHHUS.. MOMEHT UMITYbca. 3aKOH COXPaHEHUS] MOMEHTA UMITYJIbCA.

7. YTi0BOe€ nepeMeleHue, yIriaoBas CKOpocTb U yriioBoe yckopeHue. Kunemaruueckue popmy-
JIbl PABHOMEPHOT'O 1 paBHOYCKOPEHHOTO BpalieHusl. CBS3b JIMHEWHBIX U YTJIOBBIX XapaKTepH-
CTUK JIBUKECHUSL.

8. BpamarensHoe nBIKeHME TBepIoro Tena. Kauenue Tena. @opMyibl KWHETHYECKOW SHEPTUH
BPAIIAIOIIErocs 1 KaTAIerocs TBepaoro tena. [IpuHimn paboTsl ycTaHOBKH. 3aKOH COXpaHe-
HUS SHEPTUM JJ1s1 MasiTHUKa MakcBeria.

9. MowmeHT cuiibl. MOMEHT MHEPIIMH MaTepUaIbHOM TOUKU U Tena. OCHOBHON 3aKOH TMHAMHUKH
BpalIaTeIbHOTO JIBM)KEHUS.. MOMEHT UMITyIbca. 3aKOH COXpaHEHHs] MOMEHTa UMITyJibca. Oc-
HOBHOI 3aKOH TMHAMHKH BpAIaTeIbHOTO JIBIKEHHUS Yepe3 MOMEHT UMITyJIbca Tesa (B 0000-
IIICHHOM BHJIE).

10. Kunemaruueckue (popMyIibl paBHOMEPHOTO U PABHOYCKOPEHHOT'O MOCTYIATEIbHOTO JIBHKE-
Hus. JInHelHOe nepeMenieHne, CKOpoCTh U yckopeHre. HopMmanbHOE U TaHTeHIMaIbHOE
yckopenue. /luddepeHnmanbabie CBA3M IMHEWHBIX XapaKTePUCTUK JBIKEHUS (Uepe3 pou3-
BOJIHBIC).

11. Kunemaruueckue (opMyIibl paBHOMEPHOTO U PABHOYCKOPEHHOT'O BPAIIATEIbHOTO JBHKECHUS.
VYroBoe nepemelenue, CkopocTs 1 yckopenue. JuddepeHipanbHble CBsI3H YITIOBBIX Xapak-
TEPUCTHUK JIBIKEHUS (Uepe3 Mpon3BoiHbIe). CBA3b JIMHENMHBIX U YIJIOBBIX XapaKTEPUCTHK
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JIBYDKCHUS.

Mexanndeckas sHeprus. [loTeHnmanbHas n KUHeTHUeCcKas sHeprust. Kunernueckas sHeprust
IIOCTYIIATEIBHOIO ¥ BPALIATENILHOTO IBM)KEHUS TN 3aKOH COXPAHEHMs] DHEPIUU Tejla, CKa-
TBIBAIOLLIETOCS C HAKJIOHHOM IUIOCKOCTH.

Bunbl Mmexannueckoii sHeprun. @opMyiibl IOTEHIUATBHON SHEPTUU (IS CHIIBI TSHKECTH U
CHJIBI YIPYrocTH). @opMyJibl KHHETUUECKON SHEPTUH (AJ151 TOCTYIATEIbHOIO U BpallaTeib-
HOT'O JBHXXEHHs). 3aKOH COXPaHEHUs ITOJTHOM MEXaHUUECKOM SHEpIui.

Pabora mexanndeckoit cuibl. @opmyria CBSI3M pabOThI CHIIBI TPEHUSI ¢ U3MEHEHHEM MaKCH-
MaJIbHOW MOTEHLMAIbHONW Hepruu mapa. [IpuHiun paboThl yCTAHOBKU IO HCCIIEI0BAHHIO
CHJIBI TPCHUSL.

Bunpl Tpenus. Cuna TpeHUs! CKOJIbKEHUS, KaueHUs U TOKOs: (hopMyJibl, CBOMCTBA, Kod(du-
LIUEHTHI TPEHUS U CIIOCOOBI UX YMEHBILCHUSI.

Teuenue xuakoctu. JIuaum Toka. TpyOka TOoKa. YCTaHOBHBIIEECS TEUCHHE >KUIKOCTH. Pe-
KHUMBI TEUEHHUS KUJIKOCTH U UX XapakTepHble ocobeHHocTH. Hucino Pelinonbca.

VYpaBuenue HepazpeiBHOCTH. YpaBHenue bepaymmu. Cocrapmstomume naBieHus (THIpoCcTaTy-
YecKoe, CTaTUYECKOe, TMHAMUYECKOE) U IPUYMHBI UX BO3HUKHOBEHMs. Y paBHeHue bepHyu
JUTSI TOPU30HTAIBHOM TPYOKH.

Bsizkocth. KoadduimenTs! quHaMu4eckoil 1 KHUHEMAaTHYECKOW BS3KOCTU. 3aBUCHMOCTh BSI3-
KOCTH JKUJIKOCTEH U ra30B OT TEMIIEPATyphl U €€ KaUECTBEHHOE OObSICHEHHE.

3akoH [lackans. laBnenue cronba xuakoctu. Cuna Apxumena. Y ciioBus IjiaBaHus Tena (Te-
JIO TOHET, BCIUIBIBAET, YPABHOBELIEHO B )KUIAKOCTH).

WneanbHas sxuakocts. Bsskocts. [logbeMHas cuiia 1 1060BO€ CONPOTHUBIICHUE, IPUUUHBI UX
BO3HMKHOBEHUS

Bonpocsl no pasaeay 2.
[pyxunubii MasTHUK. Popmyia Tomiicona s nepuoia KojaeOaHUi TPYKUHHOTO MasiT-
HUKAa. 3aKOH COXpaHEHUs SHEPTUU /IS KoJieOaHUH MPYKUHHOTO MasiTHUKA.
JuddepeHnnanbHoe ypaBHEHHE TapMOHUYECKHX KOJIeOaHU MPYKUHHOTO MasiTHUKA U
ero pemenue. [lepuoa, yactora, kpyropas (MKJIHMYECKas) 4acTOTa, aMIUIUTYAa, (a3a Ko-
nebaHui.
3akoH ['yka B nuddepeHumanbHoi 1 uHTErpanbHoi Gopme. OTHOCUTEIBHAS U a0COIOT-
Has nedopmanua. Mexanumdeckoe HampspkeHue. [uarpamma pactspkenus. [IpenenbHbie
TOYKH Ha JUArpaMmMe pacCTsKCHUA.
duznyeckuii 1 MaTeMaTHUecKuii MassTHUK. [IpuBenenHas amuHa GU3NYECKOTO MasSTHHKA.
®dopmya neproaa koyiedaHui PU3NIECKOTO U MATEMAaTUYECKOTO MAsITHUKA.

Bonpocsr mo pasaeay 3.
ITapameTpsl cocTosiHuSA Ta3a. TepMOAMHAMMUYECKUN ITPOLIECC U PABHOBECHE.
Vpasnenue Knanelipona u MenaeneeBa-Kinaneipona.
W3onpoueccs! (1 KaKI0r0 U30IpoLiecca JaTh OnpeeIeHne, 3an1caTh 3aK0H, TOCTPOUTh
rpaduku B koopaunatax PV, PT u VT).
IlepBoe Hauano TEpMOJMHAMUKH, €r0 MPUMEHEHHUE K M3ompoueccaMm. MOspHbIE TEMIo-
€MKOCTH.
VYpaBuenue Maitepa. Koapduuuent Ilyaccona.
AnmabatHbli nporecc (3anucath Gpopmyity, IOCTpOUTh rpaguk B koopauHaTax PV u omu-
caTb OTJIMYUE OT U30TEPMBI).
[ToBepxHOCTHOE HATSHKEHUE M MEXaHM3M €ro oOpa3zoBaHus (cM. MeTonuuky). CMauuBa-
Hue. KanwinspHsle sSBICHUS.
OCHOBHOE YpaBHEHHE MOJIEKYJIpHO-KMHETHYEeCKOW Teopuu. Wneanbnbiid ra3. [llkama
KenbBHHA U Llenbcus.
KII/I TermoBoro nBuratens U uaeaibHOU MamHbl KapHo.
Peanbublii ra3. YpasHenue Ban-/lep-Baansca.
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Bonpocsl o pasaeay 4.
HanpspkeHHOCTh M TOTEHLMAT AIEKTPOCTATUYECKOTO M0JIA, CBSI3b MKy HUMH. CHioBbie
JIMHUM U 3KBUIIOTEHLUAJIbHBIEC IIOBEPXHOCTH, UX B3aUMOCBA3b. BekTop rpaguenta. Ilpun-
LU CYTIIEPIIO3ULUU TIOJICH.
Teopema I'aycca st 351€KTpOCTaTHYECKOTO MOJIS B Bakyyme M BemiecTBe. PaboTa moss.
Teopema o HMPKYISILIMKM BEKTOPA HANIPSKEHHOCTH.
IIpoBOAHMKY B JIEKTPOCTATUYECKOM I10JIE. Y CIIOBHE PAaBHOBECUS 3apsl0B B IIPOBOJHMUKE.
JIMDJIEKTPUKHU B JJIEKTPOCTATUYECKOM Ioje. Tumbl nuanekrpukos. [lonspusanus u ee BU-
nbl. 1lonspu30BaHHOCTB, OUAJIEKTpUYECKas NMPOHUIIAEMOCTh U BOCIPUUMYHUBOCTE. JJICK-
TPUYECKOE CMEILEHUE.
DNEeKTPOEMKOCTh MPOBOJHUKA U KOHAEHcaropa. CBs3b HaNpsKEHUS W HAIPSHKEHHOCTH,
CBSI3b 3apsJla C HANIPSHKECHUEM B KOHJEHCATOPE.
Emxocth mutockoro konaeHcaropa. CoeAMHEHUs! KOHJICHCATOPOB (cxema u (popMysisl [uis
pe3yabTUpyronux 3Hauenuii q, U, C). DHeprus 3apsyKeHHOr0 NPOBOAHMKA, KOHIEHCATOPA.
OObeMHas II0THOCTb SHEPTUH.
IIpoBOAHMKY B JIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PAaBHOBECUS 3apsl0B B IIPOBOJHMUKE.
JIMBIIEKTPUKHU B 3JEKTPOCTaTUYECKOM mouie. Tumbl quanektpukoB. [lonspusanus u ee Bu-
nbl. 1lonspu30BaHHOCTB, OUAJIEKTpUYECKasl MPOHUIIAEMOCTb U BOCIPUUMYUBOCTb. DJIEK-
TPUUECKOE CMEILIEHUE.
dopmysa CONPOTHUBIIEHUS IPOBOJIOYHOIO INPOBOJHUKA. 3aBUCUMOCTH COIPOTUBIICHMS
IIPOBOJHHUKA OT TEMIEPATYphbl U €€ KaueCTBEHHOE oObscHeHue. 3akoH Jlxoyns - JleHua
(uaTerpanbHas u quddepennuansaas Gopma).
3akonsl OMa B MHTETpAIbHON (Gopme (TSI HEOTHOPOIHOTO YYaCTKa IETH, JUIsl OJHOPO/I-
HOTO y4acTKa IeMH, JJIsl 3aMKHYTOH (rmoyiHo#) nenu). 3akon OMa B nuddepeHmanbHoil
dopme. Coenunenus pe3uctopos (cxema u popmynst st U, I, R).
IIpaBuna Kupxroda. Y3en menu, He3aBUCUMBIA KOHTYp, MpaBWJIa PACCTAHOBKHM 3HAKOB.
3anaya Ha npuMeHeHue npasui Kupxrodga.
3akoH Jlxoynsa — Jlenua B uHTerpaibHoi u auddepenuuansioi popme. MOIHOCTD TOKA.
@opMyIIBI IOJIHOM M NOJIE3HOW MOIIHOCTH B 3iekTpruyeckoi nenu. KIIJ[ ncrounnka Toka.
Coenunenus pe3uctopos (cxema u ¢popmyinsl it U, I, R). @dopmyna conpotusienus npo-
BOJIOYHOT'O ITPOBOJIHUKA. 3aBUCHMOCTh COITPOTUBIICHHSI IPOBOIHUKA OT TEMIIEPATYpPhI U €€
KayecTBeHHOEe 00bsicHeHne. CBepXITPOBOIUMOCTb.
[TonynpoBOIHUKH, UX OTJIWYHE OT MPOBOJHUKOB M JUDJIEKTPUKOB. DJIEKTPOHHAS U Jbl-
pOYHas MPOBOJIUMOCTh B MOJIYIPOBOJAHUKAX. MeXaHU3M 00pa3oBaHMs JbIPOK.
CobcTBeHHas M MpUMecHasi MPOBOAUMOCTh B MOJIYNpPOBOAHMKAX. [loTynpoBOAHUKHN p- U
N- TUIA, UX MOJIyYEHUE.
[TonynpoBonHuKOBBIN qu0J. OcoOeHHOCTH pabOTHI JMOJa B MPONYCKHOM M 3allOPHOM
HanpasyieHuu. TpaH3ucTop.

Bonpocsl mo pasaeay S.
MarsuTHoe nosie, ero XxapakrepucTuku. CUI0BbIE TUHUU.
Cuna Jlopenua u cuna Amnepa. 3akoH buo-Casapa-Jlannaca. MarautHoe nose 3emMin.
OCHOBHBIE TIOJIOKEHUSI TEOPUH IIEKTPOMArHUTHOrO mosist Makceina. YpaBHeHus: Makc-
BEJUIA.
Teopema o mupkyisanuu Bekropa B. Teopema 'aycca uist MarHUTHOTO 1O B BaKyyMe.
3anaua Ha MPUMEHEHHe MpaBuiia MPaBOro BUHTA (MarHUTHOE TOJI€ MPSIMOTO MPOBOJHUKA U
KpYroBOT'O BUTKA) U TIpaBUJIa JIEBOM PyKH (HAIpaBICHUE CHUII).
®deppo- , mapa- U AMAMarHeTHKH, UX OTINYUTENIbHbIE 0COOEHHOCTH. MexaHu3M (hopMupo-
BaHUs OCTATOYHOM HaMarHM4eHHOCTH y ¢peppomarHeTHKoB. Jlomensl. Touka Kropu. Ilerns
TUCTEPE3UCA.
Maruutnoe nosie. [Torok BekTopa B.
SIBneHue HNEKTPOMArHUTHOM UHAYKIUU U camouHaykuuu. [Ipasuiio Jlenna.
HamaramumBanue marnetukoB. Makpo- u Mukpotoku. Hanpspkennocts H u unaykuus B
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MarHUTHOT'O TOJIS, UX B3aUMOCBSI3b.
MarnuTHas NPOHUIIAEMOCTh M MAarHUTHAas BOCIPUUMYHUBOCTH. TeopeMa O HUPKYJISALUU
BekTopa H.

Bonpocsl mo pasageay 6.
3aKOHBI OTPaXCHMS W IPEJIOMIICHHs CBETOBBIX BOJIH. 3aKOH IPSIMOJMHEHHOIO pacIpo-
CTpaHEHUs CBETA. 3aKOH HE3aBUCHUMOCTH CBETOBBIX ITY4KOB. JIMH3BI (BU/AbI, OCHOBHBIE JIy-
4y, hopMyIia JIUH3BI).
OTHOCHUTENBHBIN U aOCOMIOTHBIN MMOKAa3aTeIN IPEIOMIICHUs. SIBJIEHHE MOJHOIO BHYTPEH-
Hero otpaxkeHus. Jlucnepcus cera.
[TonsipuzoBanublid cBeT. Buabl nossipusanuu. Yroa v 3akoH bproctepa. 3akoH Mantoca.
I10BOPOT IJIOCKOCTH MOJIAPU3ALIHH.
Wntepdepenuyst u qudpakius cBera. Y cIoBUsS BOZHUKHOBEHUS UHTeppepeHnu. benblii n
MOHOXPOMATHYECKHI CBET. Y CJIOBHS MAaKCHMYMOB U MHHHMYMOB. Pa3HocTh (a3 m pas-
HOCTb XOJ1a.
OmnpiT FOHTra. MHTepdepennus B TOHKUX TuieHKax (xox tydeit). [IpocBeTnenne onTuky.
Konbua HeroTona, xon untepdepupyrommx gydeil 1 HabioaemMas KapTUHa B OTPaXKeH-
HOM U IIPOXO/ISIIIEM CBETE.
Hudpaxus. [punnun [Noiirenca-®penens. Teopus 3o Openenst (pUCyHOK pacmpesene-
HUS 30H Ha BOJIHOBOH MOBEPXHOCTH, (opMmyrna panuyca 30H OpeHerns).
Judpakiuus Ha KpyriioM OTBEPCTUU U JUTMHHOM IIETH.
JudpakumonHas penietka. Y cJIoBre TIaBHBIX MAKCHMYMOB M MEHUMYMOB 151 AM(paKiu-
OHHOM pemieTku. JludpakinuonHas kapTuHa B MOHOXpOMAaTHYECKOM M OeioM cBete. Pas-
pemaonas cnocoOHOCTh TUPPAKIIMOHHOHN PEIIETKH.
KopmyckynsapHo-BoaHOBOH fnyanu3m cBeta. KBaHT cBeTa. DHeprus, Macca U UMITyJIbC (o-
TOHA.
SBnenue dortordpdexta. Buasl pororddexra. Ipuniun paboTel MOIYIPOBOIHUKOBOIO
¢doTorsieMeHTa.
VYpaBHenue DiiHmreliHa Ui BHemHero ¢gotosddexra. KpacHas rpanuna ¢ortosdgexra.
Pabota BeIxoa snekTpoHa. 3akonsl CTOJIETOBA.
Crnexrp. Bunbl cnexktpoB. CekTpsl HCITyCKaHUS U NMOMIIOMIEHNA. CIIEKTPaIbHbIA aHAIU3 U
€ro INprUMEHEHHUeE.
Mognens atroma Pezepdopna — bopa. [Toctrynatst bopa.
OO6pa3oBaHue ceKTpa u3lyuyeHus: atoMma Bogopoaa. @opmyna baabmepa.
Crnekrpanbuble cepun Jlalimana, bansmepa, [lamena.
Asnenue doroadpdexra. Bunpl porosrdpdexra. [IpuHiun paboTel BaKyyMHOTO0 U Tra3oHa-
MOJTHEHHOTO (DOTORJIEMEHTA, UX BOJBT — AMIIEPHBIE XaPaKTEPUCTUKH.
TemoBoe u3nydeHue u ero ocodbeHHocTH. CHeKTpajbHas HCIycKaTelbHas W IOTJIolla-
TeJIbHAs CIIOCOOHOCTh. MIHTerpanbHas sHepreTHuecKasi CBeTUMOCTb.
AobcomotHO uepHoe Teno. Cepoe Terno. 3akoH Kupxroda.
3akoH Credana — bonbumana. 3akon Buna. I'paduk 3aBucHMOCTH HCIycKaTeIbHOH CIIO-
COOHOCTH Tea OT JUIMHBI BOJHBI IIPH Pa3HbIX TEMIEpaTypax.
[Toctynatsl bopa. O6pa3oBanue criekTpa U3MydeHHs aToMa BOAOPOa.
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[TepeueHb BOMPOCOB, BHIHOCHMBIX Ha MIPOMEKYTOUHYIO aTTECTAIUIO (9K3aMEH )
Bomnpocsl k 3x3ameny (1 cemecTp)

Pa3nen 1 «®Pusznueckne 0OCHOBbI MEXAHUKN

1. Tlpeaver pusuku. Merospl Gu3HIecKoro uccaeaoBanms. Poib (pr3nky B pa3BUTHN TEXHUKHU U BIIMSHUC
TEXHUKH Ha Pa3BUTHE (DH3UKU.

2. Mexanndeckoe IBIDKEHHE Kak mMpocreiinas (opma JBrkeHHs Marepud. Kiaccuueckas MeXaHUKA.
IIpocTpaHcTBO M BpeMsl B KJIACCHYECKOM MeXaHUKe. PU3NYECKUe MOJIEIIH.

3. Kunemarudeckoe orvcanue IBrxeHrs TOuku. CKOpOCTb U YCKOPEHHE MPH KPUBOIMHEHHOM JIBHKECHHUH.
Hopmarshoe 1 kacatenbHOe (TaHTeHIMATbHOE) YCKOPEHHSL.

4. JIpwKeHHe TOYKH TI0 OKPY>KHOCTH. BEKTOpBI YITIOBOM CKOPOCTH M YITIOBOTO YCKOpeHUs. CBSI3b JIMHEH-
HBIX CKOPOCTEN U YCKOPEHUH C YITIOBBIMU CKOPOCTSMH M YCKOPEHUSIMU.

5. JIlunammka. Mexanndeckas cucrema. Cuia. Macca u umimyibc. CoBpeMeHHasi TPaKTOBKa 3aKOHOB Hbro-
ToHA. CHJIbI B MEXAHUKE.

6. Hmmynbc cucteMbl MaTepUAIBHBIX TOUYEK. 3aKOH COXPaHEHHS IMITYJIbCa.

7. O6o6mennast hopmymuponka Il 3akona Hetorona. 3akon BcemupHOTO TsAroTeHus. LlenTp mace me-
XaHUYECKON CHCTEMBI, 3aKOH JIBIYKEHHS IIEHTpa Macc. J[BrKeHue Tell ¢ IepeMEHHOM MacCoi.

8. DHeprus Kak yHHMBepcajbHas Mepa Pa3IUuHbIX (JOpM JBIDKEHUS M B3auMOJeHCTBHS. PaboTa CHITbL
KoHcepBaTrBHBIE 1 HEKOHCEPBATHBHBIE CUJIBI. MOIITHOCTB.

9. Kunermyeckas sHEprust MEXaHM4YecKol cucTeMsl. [loTeHmansHas SHeprs.

10. 3akoH coxpaHEeHUs SHEPIUH B MEXaHHKE. Y 1apbl.

11. Mowment unepuuu. Teopema Il teiinepa.

12. MomenTt cuibl. OCHOBHOE YpaBHEHHE JUHAMHUKHU BPAIlaTeIbHOTO JBHKEHUS TBEPIOTO Tena.

13. Kunetndeckas SHeprusi BPAIAIOIIETocs U KaTsIIEerocst TBepaoro tena. Pabora mpu BpamaTebHOM
JIBYDKEHUU.

14. MoMeHT uMIyJbca MaTepHabHON TOYKH, MEXaHUYECKOM CHCTEMBI U Tella. 3aKOH COXpPaHEeHH
MOMEHTa UMITYJIbCA.

15. OcHOBHOE ypaBHEHHE TUHAMUKH BPALIATEIbHOTO JIBM)KEHUS TBEPJOro Tejla B 000OIIEHHOM
BU/JIE. 3aKOH COXpaHEHUSI MOMEHTa UMITYJIbCA.

16. Hedopmanust B TBepaoM Tene. 3akoH I'yka. Koadounuent Ilyaccona. Jluarpamma pacTsixe-
HUSL.

17. T'mapocratuka Hec)xuMaeMmol xuakoctd. Jlapienue cronba sxuakoctu. Cuna Apxumena. Y cinoBus
TUTABaHUsI TeJl.

18. CranronapHoe TedeHre UaealbHON KUAKOCTH. YpaBHEHHE HEPa3phIBHOCTU. Y paBHeHue bep-
HYJUIH.

19. Bskocts xuakocty. Pesxivbl Tedenust. Yucrno Pelinombaca. MeTo bl onpeieieHust BI3KOCTH.

Paznen 2 «KonebGaHus U BOJTHBI

20. Knaccudukanus xoneOaHuii. YpaBHEHHE TapMOHHUYECKUX KoiieOaHWil. MexaHHMUecKue Koie-
6anus. DHeprus konebanuil. luddepeHnmanbHoe ypaBHEHHE FTapMOHUYECKUX KOJICOaHU.

21. MasTHUKH.

22. CBobojHbIe 3aTyXaromue Konebanus. Beinyxaennslie konebanus. Pezonanc.

23. BommnoBoe aBmkenue. [1nockas rapmMoHudeckast BoyiHa. J[JIMHA BOJIHBI, BOTHOBOE YHMCIIO, (a30-
Basi CKOPOCTh. Y PaBHEHUE BOJIHBI.

Pa3nen 3 «MonekynsipHas GU3UKa U TEPMOTUHAMUKAY

24. CTaTHCTHYECKUH U TEPMOJIMHAMHYECKUN METOJIbI HcciieoBanus. OCHOBHOE YpaBHEHHE MOJIC-
KYJIIPHO-KMHETHUUECKON TEOpPUM HJIealbHbIX razoB. TemmepaTypHas mkaina Leascus u Kenb-
BHHA.

25. CpenHsisi KMHETHUYECKAsl dHEPrusi Mojekyild. MoJeKyIspHO-KHHETHYEeCKOe TOJKOBaHUE abco-
JIIOTHOM TEMIIEPATYPHI.

26. Pacnpenenenne MakcBeria MOJIEKYJI HI€aIbHOTO Ta3a.
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217.
28.
29.
30.
31.
32.

33.

34.

35.

Pacnipenenenne bonbiimana u 6apomerpudeckas Gopmyna. CpenHee YHCIIO CTOJKHOBEHUN U
CpeaHsist JUIMHA CBOOOIHOTO Mpobera.

TepMmonnHaMuyeckue napamerpbl. TepMoIuHAMUUYECKOE PaBHOBECHE M MIPOLIECC. Y paBHEHHE
COCTOSIHUS U/I€aIbHOTO ra3a. M3onporeccsl.

[lepBoe Hauano tepmoauHamuku. Pabora rasza. TemnooOMeH, KOIUYECTBO TEIIOTHL. BHYTpeH-
HSIS1 SHEPTUs UeabHOTO Ta3a. Yucio crerneneil cBoOOIbI.

[TpumeHeHue nepBOro Havyajga TEPMOJIMHAMUKH K U30IpolieccaM. AnabaTHbIN mpoliecc.
Temnoemkoctb. YpaBHenune Maiiepa. Koagdutment Ilyaccona. IlomutponHslii mporiecc.
Huxael. Tepmuyeckuit KITJ nukna. TensoBele ABUraTeny, XoJouibHbIe MallIMHbL. Teopema
Kapno. Iukn KapHo u ero k.nm.a. Bropoe Hauano TepMoAMHAMUKH.

Obparumbie u HeoOpaTuMmele mporecchl. DHTponusa. HepaBencrso Knaysmuyca. Omnpenenenue
SHTPONUU PABHOBECHOW CHCTEMBI Yepe3 TEPMOJUHAMHUYECKYIO BEPOSITHOCTH MAKPOCUCTEMBI.
Teopema HepHucra-Ilnanka.

Cuniel ¥ IOTEHIMANIbHAS SHEPTUS MEKMOJIEKYJIIPHOTO B3aUMOACHCTBUA. Y paBHeHHe BaH-z1ep-
Baanbca. M3otepmbl Ban-nep-Baanbca u 9KCIIEpUMEHTAIbHBIE U30TEPMBI.

SBnenue nepenoca. Juddysus, TemIonpoBoIHOCTb, BHYTPEHHEE TPEHUE.

Pa3znen 4 «DaeKTPUUECTBOY

36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.

53.

DnekTpuueckue 3apsiibl. 3aKOH COXpaHeHus 3apsanoB. B3aumopeiictBue 3apsnos. 3akoH Ky-
JIOHA.
DNEKTPOCTaTUUECKOE I10JIE, €r0 XapaKTEPUCTUKU. DKBUIIOTEHIIUAIbHBIE IOBEPXHOCTU U CHUJIO-
BbIE JIMHUH 3JIEKTPOCTATUUECKOT0 NoJid. [IpuHIuMI cyneprno3uuuu noyieun.
[ToTok BekTOpa HaNpsKEHHOCTH 3JeKTpocTaThueckoro nois. Teopema ["aycca (11 Bakyyma).
[ToreHuuanbHBINA XapakTep 3aeKTpocTaTuueckoro nois. [lonstue norenuuana. Pacyer paboTsl
IIpU IEpEMEIICHNH 3apsiia B aleKTpocTatnyeckoM none. [upkynsanus Bextopa E anexrpocra-
TUYECKOTO MOJIS.
Omnpenenenne pasHOCTH NMOTEHIMAIIOB B 3JIEKTpOCTaTHYeCKOM 1oJjie. CBs3b HaNpsSyKEHHOCTH U
noteHuuana. ['pagueHT noreHnuana.
[IpOBOJHMKM B 3JIEKTPOCTATMYECKOM Iolie. PaBHOBecHe 3apsnoB B NPOBOJHMKE. EMKOCTB
IIPOBOJHUKOB.
Emkocth koHAeHcaTopoB. CoelMHEHNs KOHJIEHCATOPOB. DHEPIusl 3apsHDKEHHOI0 KOHJEHCaTo-
pa.
DHeprus MMEeKTpocTaTuueckoro noyisi. O6beMHast INIOTHOCTh SHEPTHUH TOJIS.
Tunsl auanexTpuxos. Ilonsgpuzanus NUANEKTPUKOB U €€ BUIBL. 110nspU30BaHHOCTH IUAJIEK-
TPUKOB. JluManexkTpuyeckass BOCIPUUMYHMBOCTh U IMPOHUILIAEMOCTb. BEKTOp 3IeKTpHUYECcKOro
CMEILEHNUS.
CBoOoanbie U cBsA3aHHBIE 3apsiabl. Teopema ["aycca nnst monst B audnektpuke. CerHeTodsiek-
TPUKHU. DIEKTPUUIECKOE M0JIE B OJTHOPOJIHOM JIUIJIEKTPUKE.
[TocTOSIHHBIN IEKTPUYECKUI TOK, YCIIOBUS €r0 CYHIECTBOBAHMSI U OCHOBHbBIE XapaKTEPUCTUKH.
Croponnue cuisl. [Tonstue 9/]C n HanpspKeHUs.
ConpoTuBieHre MPOBOJIOYHOIO MpoBojaHUKA. CoelnHEHUs NMPOBOJHUKOB. TemmeparypHas
3aBHCUMOCTh COIIPOTHUBIICHUS U €€ KauecTBEHHOe 00bsicHeHue. CBEpXIIPOBOIUMOCTb.
3akon Oma B MHTErpaJibHON (hopMe JJIsI OTHOPOTHOTO M HEOAHOPOJHOTO YUACTKOB IIETIH, TSI
MIOJHOM LEIH.
[TpaBuna Kupxroda.
3akoH [[xoyns — Jlenna B uHTerpaabHoi Gpopme. MOIHOCTh TOKA.
3akon Oma u JIxxoyns — Jlenna B auddepennmansHoi hopme.
OnexTpuueckuil TOk B MeTaiax. Kiaccuueckas Teopus 3J1€KTpOIpPOBOAHOCTH. TOK B Bakyy-
Me. DMHCCHS SJIEKTPOHOB. 1'a30BbIe pa3psiabl.
[TonynpoBoHuKHU. 30HHAs Teopus TBeporo Tena. CoOCcTBEHHAs U MPUMECHAast TPOBOAUMOCTh
MOJIYTPOBOIHUKOB. [(no.

Bonpocsl k 3k3ameny (2 cemecTp)
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Pa3zpea 5 «Margetuzm»

54.

55.

56.
57.

58.

59.

60.
61.

62.

63.

64.

65.

66.

67.

MarsuTtHoOe Moje U ero XapakTepucTuku. Makpo- U MUKpOTOKH. Bo3zaeiicTBue MarHUTHOTO
MOJIsI HA paMKy C TOKOM M Ha TPSIMOJIMHEWHBIN TPOBOTHUK C TOKOM.

CuiioBble TUHUM MarHUTHOM MHAYKIMH. CUJIOBasi KapTUHA MarHUTHOTO TOJIS MPSMOIUHEIHO-
ro MPOBOJAHHUKA C TOKOM M KPYroBOro BUTKa. [I[pUHIMIT Cynepno3uIinu MarHiTHBIX TTOJICH.
3akon buo — CaBapa — Jlamaca.

Bo3spaelictBue MarHuTHOrO moJisi Ha ABMXKYyIIUica 3apsaa. Cuna Jlopenna. JIBukeHue 3apsaa B
MarHuTHOM moje. Dddekt Xoina.

BuxpeBoii xapaktep MarHuTHOTO mojs. Teopema ["aycca m Teopema O IUPKYJIAIMH BEKTOpa
MarHuTHOW MHAYKIHH (B BAKYyMe).

HamarnnunBanue MarHeTukoB. HampsiK€eHHOCTh MAarHUTHOTO ToOJiA. MarHuTHas MmpoHHUIae-
MOCTh ¥ MarHUTHAsI BOCIIPUMMYHUBOCTb.

JmamarneTuku, napaMarHeTUK U (peppoMarHeTUKH.

CBa3b BekTopoB B u H. 3akoH moyiHOro Toka i1 MarHUTHOTO TOJIs1 B BemiecTBe. Teopema o
LUpKyJsiuu BekTopa H.

OnekrpoMarauTHas MHAYKusA. D/J]C MHAYKIMU B MOABUKHBIX U HEMOJABUKHBIX ITPOBOIHUKAX.
Bpamenue pamku B MarHuTHOM 1ione. Toku Pyko.

Camounnykuusi. THAYKTUBHOCTh IPOBOJAHMKA. 3akoH JleHua. B3aumuasa unaykums. Tpanc-
(dbopMaTophl.

PaboTa o nepemereHno MpoBOIHUKA C TOKOM B MAarHUTHOM I10JI€. DHEPTHUsI MAarHUTHOTO T10-
751 B cosieHouie. [IMOTHOCTh PHEPTru MarHUTHOTO TIOJIA.

BuxpeBoe anextpuueckoe moie. Tok cmenienus. Cucrtema ypaBHeHud MakcBeiuia B MHTe-
rpajgpHO hopme.

Konebarenbublit koHTYp. [Ipeobpa3oBanue sHEpruu Ha pazNUYHbIX dTanax kojebanus. ud-
depeHmanbHble ypaBHEHHsI CBOOOIHBIX HE3aTYyXaIOMIMX M 3aTyXaloIIMX KoJie0aHUW B HEM U
UX PCIICHUS.

HuddepennmranbHoe ypaBHEHHE JIEKTPOMAarHUTHOW BOJHBI M ero pemieHue. CKopocTh pac-
npocTpaHeHus BoJIHBI. Bektop YmoBa-IloiiHTHHTa. DHEpreTuyeckre XapakTepUCTUKHU DIIEK-
TPOMarHUTHHIX BOJIH. [I1Ikana 371eKTpOMarHuTHBIX BOJIH.

Pasznea 6 «Onrukay

68.
69.

70.
71.
72.
73.
74.

75.
76.

77.

78.

79.
80.

81.

OnTuka. 3akoHbI reoMeTpruueckoi ontuku. [lonHoe BHyTpeHHEee oTpakeHue. JINH3bL.
WnTtepdepenius cBeta. YCI0BHUsS BO3SHHUKHOBEHMsS MHTeppepeHUuu. MeTtoa BEeKTOpHOM ua-
TPaMMBI JUIS CJIOKEHHUS JBYX WJIA HECKOJIBKUX BOJIH.

[TpuHIMN TONyYeHUs WHTEPPEpEenOHHONW KApTHHBI. YCIOBUS MAaKCHMyMOB M MHHHMYMOB.
Pa3HocTh (a3 u pazHOCTh X0/1a.

WnTepdepennus B Tonkoi mienke. Konbua Herotona.

Hudpakuus csera. [Ipunuun I'roiirenca-dpenens. 3oab1 Openens.

Judpaxius Ha KpyriaoM oTBepcTuu. Judpakius Ha IITMHHON MIETH.

Judpakuuonnas pemerka. ['1aBHble MakcuMyMbl. [ 1aBHBIe MUHUMYMBI. Paspemaromias cro-
COOHOCTB.

[TonsipuzoBanHbIi cBeT. Bunpl nonspusanuu. CriocoObl MOMydeHUs MOIIPHU30BAHHOTO CBETA.
[IpoxoxkaeHNE €CTECTBEHHOTO CBETA Yepe3 MoIpu3aTrop U aHanusarop. [IoBopoT miuockocTr
MOJIIPU3ALIUY.

[Tonstpu3zanus cBeTa Mpu OTPAKEHUH U MPETIOMIICHUH Ha TPAaHHUIIE AUAJIEKTPUKOB. 3aK0H bpro-
crepa. J[BoliHOE nydenpeioMIICHHE.

KopnyckynsapHo-BoHOBOM Jyanu3M cBeTta. KBaHT cBeta. DHepruss U HMMILyJIbCc (OTOHA.
Buemnuit pororddexr.

CgeroBoe nasnenue. OnbiTel Jlebenera. Dddext Komnrona.

TemnoBoe wusnyuenue. 3akoH Kupxroda. AbcomoTHO uepHoe Teno. 3akoH Credana-
Bonsimana. 3akod Buna.

Tennosoe uznyuenue. Gopmyna [lnanka. Pacripenenenue 3HEpruu B CIEKTPe U3IY4YEHUs 110
4acTOTE U JUIMHE BOJIHBI.
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Pa3nen 7 «KBanToBas dusuka»

82. Monens atoma Tomcona u Pesepdopna-bopa. Onbeiter Pesepdopaa mo paccesnuro anbda-
YacTHIl. DMIUPUYECKIE 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. Teopus bopa.

83. YpoBHU sHepruu atoMa Bojgopoaa. KBaHToBble yncina: riiaBHoe, OpOUTaIbHOE, MarHUTHOE.

84. BonnoBsle cBolicTBa MUKpouacTull. JimuHa BosHbl 1e bpoiins u ee cBoiicTBa. BonnoBast pyHk-
usl.

85. CooTtHomienune Heonpeaenennoctei ['eizendepra. Ypasaenue Llpeaunrepa.

Pa3nen 8 «lnepnas pusuka»

86. CocTaB aTOMHOTO si/ipa. XapaKTEPUCTHKH sipa. SepHble cuibl. DHEprus cBs3u sapa. Jedext
Macc. DHepreTueckuii 3 PeKT AaepHOl peaKIiIum.

87. PagroakTMBHOE M3ITyYEHHE W €T0 BUABI. 3aKOH PaJHOAKTUBHOTO pacmaja. SaepHble peakiuu.
Henenue saep. Cuntes saep. [lousaTue o J03UMETpUU U 3allUTE.

6.2. Onucanmne noka3arejei 1 KpUTePUEeB KOHTPOJIS yCII€eBAeMOCTH,
ONMUCAHNE HIKAJ OlleHNBAHUSA

Kputepuu oneHku perieHus 3ajaud Ha KOHTPOJIbHON paboTe, MpH 3aluTe Jia-
OopaTopHOil paboThI, HA YK3AMEHE:

o S 0aJu10B BBICTAaBIIIETCA CTYJEHTY, €CJIM B JIOTUYECKH BBICTPOEHHOM
pELICHNH MTPaBUWIIBHO yKa3aHbl (OPMYJIbl BCEX HEOOXOAUMBIX (PU3UUECKUX 3aKOHOB C
MOSICHEHUSIMU, C/AENIaHbl BCe HEOOXOIUMBbIE MaTeMaTHUYECKHE MpeoOpa3oBaHUs, pH-
CYHKH (MpU HEOOXOAMMOCTH ), TOJyUEH MPaBUIIbHBIN OTBET;

o 4 faJju1a BBICTABIICTCS CTYACHTY, €CITH B OTBETE YKa3aHbI BCE HEOOXO-
IuMble (PU3MYECKHe 3aKOHBI C TOSICHEHUSMU, IPUBEICHBI PUCYHKH (TP HEOOXOIH-
MOCTH), HO B MOSICHEHHUSAX K (PU3UUYECKUM 3aKOHAM WJIM B PUCYHKE COJIEpKaTcs He-
TOYHOCTH, WIX JOMYIlIEHa MaTeMaTUYECKUE OIIMOKa MPU PEeLICHHH;

o 3 DaJu1a BBICTaBIISICTCS CTY/ACHTY, €CJIM B OTBETE YKa3aHbl TOJIBKO He-
00xo/iuMble (PU3UYECKUE 3aKOHBI WM PUCYHKHU (TIPH HEOOXOIUMOCTH), HJIA B 3aKO-
HaX U PUCYHKE JOMYIICHBI OIINOKH;

o 2 day1a - penieHue He CONEPKUT OCHOBHOW MOHSATHUMHBIN anmapar 1o
TeMe 3a7a4u.

Jliis norycka K 3K3aMeHy CTYIEHT O0s3aH PElIuTh WUTOTOBYIO KOHTPOJBHYIO
paboTy Ha OIEHKY «3a9eT.

HTorosas OlLIEHKa IO KOHTPOJLHON padoTe «3a4deT» WM «He3a4deT» Oonpe/e-
JISIETCSI TI0 CpeTHEMY OallTy TI0 BCeM 3ajlayaM BapuaHTa KOHTPOJILHOW PabOoTHI:

0 — 2,4 6an1a — «HE3a4eT»;

2,5 — 5 0a/1I0B — «3a4eT».

Kpurtepuu olieHKH BOMPOCOB AJIs 3aIUTHI JIAOOPATOPHBIX padOT:

o «3a4eT» BBICTABIISICTCS CTYACHTY, €CJIM B OTBETE Ha BOMPOC MPABUIHHO
yKa3aHbl BCe HEOOXOauMble (U3UUECKHE 3aKOHBI M OIpPENEeNeHUsl C MOSICHEHUSIMH,
MPABUJIBHO OMMCAHBI SBJICHUS WM B OTBETE COAEPKATCS HE3HAYUTENIbHbIE HETOYHO-
CTH,
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o «He3adeT» - OTBET HE COJEPKUT OCHOBHOW MOHSATUHHBIN ammapar Mo
TeMe BoIlpoca

Jlnst momycka K SK3aMEHYy CTYACHT 00s13aH 3alUTUTh BCE BBHIIOJHEHHbIE J1a00-
paTopHbIE pabOTHI HA OLICHKY «3a4eT».

HTorosas oreHka no 3amure J1adopaTtopHO pabOThl «3a4eT» WU «He3ayeT»
OTpeseNsieTcsl o cpenHeMy Oajuty pemieHHs 3-X 3afad mo teme paboTsl: 2,5 — 5
o0ajL10B — «3auer»; 0 — 2,4 6aj11a — «He3a4eT» U OTBETAM C OIEHKOH «3auyeT» Ha
BOMPOCHI JIJIs 3alIMTHI JIabopaTopHOU paboThl. iTorosas oueHka mo 3amure Jiabopa-
TOPHOM pabOTHI «3a4yeT» COOTBETCTBYET PEIICHUIO 33Ja4 M OTBETY Ha BOIIPOCHI IS
3aIUTHI JIJAOOPATOPHOU PAOOTHI C OIIECHKAMH «3a4€eT».

J171s1 BBITIOJTHEHMSI 1 3alIUTHI JTA0OPATOPHBIX pabOT CTYIEHTHI pa30MBAIOTCS HA
MaJible rpymmbl 1o 4 - 6 yenoBek. Kaxksias rpyrina BbIIONHIET HAa 3aHATUNA UHIUBUTY-
aJlbHY10 J1abopatopHyto padory. [Ipu 3amuTe nabopaTopHOi pabOTHI MaION IPYNION
OTBETHI KXKJIOTO CTYAICHTA OLICHUBAIOTCS 110 KPUTEPUSAM UHAUBUIYAJIbHO.

Kputepuu o1ieHKH BOIIPOCOB K 3K3aMEHY:

o S 0a/nJ10B BBICTABIIAETCS CTYAEHTY, €CIU B JIOTUYECKU BBICTPOCHHOM
OTBETE Ha BONMPOC MPABHIBHO yKa3aHbl BCe HEOOXOMUMBbIC (PM3MUECKHUE 3aKOHBI U
OTIPE/IETICHUS C MOSICHEHHUSIMH, MPABUJIBHO OIMCAHBI SBJICHUS, MPEACTABICH BBIBO/I
OCHOBHBIX ()OpPMYJT B COOTBETCTBUU C U3JIOKEHHBIM JIEKIIMOHHBIM MaTEpUaIOM;

o 4 HaJu1a BBICTABIICTCS CTYACHTY, €CITH B OTBETE YKa3aHbI BCE HEOOXO-
JTUMble (PU3MUECKUE 3aKOHBI U ONPEENICHNUS C IOSICHEHUSIMHU, OTIMCAHBI SBJICHUS, HO B
NOSICHEHUAX K (DPU3MUECKUM 3aKOHAM M ONPEIECICHUSM COAEpKAaTcs HETOUHOCTH U
(W1n) SIBJICHUSI OTIMCAHBI C OITMOKON M (MJIM) HE MPEJICTAaBIIEH BHIBOJ OCHOBHBIX (hop-
MYJ B COOTBETCTBHUH C U3JI0KEHHBIM JIEKLIMOHHBIM MaTepUaJioM;

o 3 0ass1a BBICTABIISIETCS CTYJICHTY, €CJIM B OTBETE YKa3aHbl TOJIBKO HEOO-
XOJIMMbIE (DU3UYECKUE 3aKOHBI, ONpeiesieHns 0e3 NOsICHEHUH (WM B TOSICHEHUSX CO-
JepKaTcs OUIMOKH) U (WJIM) TIPU ONUCAHUU SIBIICHUS TOMYIIEHBI OMIMOKU (MJIM OIH-
CaHUE OTCYTCTBYET);

° 2 0asi1a - OTBET HE COAEPKUT OCHOBHOW MOHSATUMHBIN anmapar 1o TemMe
BOIpOCa.

JIyist OLIEHKW 3HaHWW, YMEHUH, HaBBIKOB U (HOPMHUPOBAHUSI KOMIETEHIIUU TIO
JUACLUIUIMHE TPUMEHSIETCS TPAAULIUOHHAS CUCTEMA KOHTPOJISI M OLIEHKH YCIIEBAEMO-
CTU CTyAEHTOB. [Ipy MCHONB30BaHUM TPAAUIIMOHHOW CHCTEMBI KOHTPOJSA U OLEHKHU
YCIIEBAEMOCTH CTYJICHTOB MCIIOJIB3YIOTCSI KPUTEPUU BBICTABJICHUS OLEHOK IO YEThI-
pexOaIIbHOM CUCTEME «OTIMYHOY», «XOPOIIO», «yIOBIECTBOPUTEIIBHO», «HEYIOBJIE-
TBOPUTEIHHOY.

Ha sk3aMeHe cTyZieHT OTBEYaeT Ha JBa TEOPETUUECKHUX BOIMPOCA, BKIFOUECHHBIX
B Omjer, U pemiaetr ofHy 3aaauyy. buiier u 3agauy CTyAeHT BBIOMpAeT CiydyailHO U3
KOMIIJIEKTA MPEIaraéMbIX €My COOTBETCTBYIOIIMX MaTepuaioB. MToroBas oneHka
10 3K3aMEHY BBICTABJISIETCS MO CpeHel apuMeTUUeCKOil OLIeHKE OTBETOB Ha Teope-
TUYECKHUE BOIIPOCHI U PEIICHUS 3a/1a4u:
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Kputepun onieHnBaHus pe3yJbTaTOB 00y4eHHs IS CIAYM IK3aMeHa
Tabmuma 7

Onenka Kpurepuu onieHuBanusi

OTnan4HO CpenHssl apuMeTHyecKas OleHKa M0 OTBETY Ha TEOPETH-
YECKHEe BOMPOCHI U PEIICHUE 3aa4u - oT 4,5 10 5 6ayios;
KOMITCTCHIINH, 3aKPETUIEHHBIC 33 TUCIUILIMHON, chopmu-
pPOBaHbI HA YPOBHE — BBICOKHUH;

Xopo1io cpenHss apuMeTHuecKas OleHKa M0 OTBETY Ha TEOPETH-
YEeCKHE BOIPOCHI U PELIeHHE 3aaadu - oT 3,5 no 4,4 Oai-
JIOB; KOMIIETEHIIUHU, 3aKPEIUIEHHBIE 3a UCHUIUIMHOM,
chopMUpPOBaHbBI HA YPOBHE — XOPOIINH (CpeaHU)

VY 10BIE€TBOPUTEIBLHO cpeaHss apudMeTuyeckas OLIEHKA 10 OTBETY Ha TEOPETH-
YECKHE BOIPOCHI U PEIICHHE 3adadu - oT 2,5 mo 3,4 Gain-
JIOB, KOMIICTCHIIMH, 3aKPCIUIEHHBIE 3a JAUCHUILUIMHOM,
c(hopMHpPOBaHbBI HA YPOBHE — JIOCTATOYHBII

HeynoBneTBoputenbHo | cpenHsisi apudmeTrryeckasl OleHKa M0 OTBETY Ha TEOPETH-
YeCKHe BOMPOCHI U penieHre 3aaauu - ot 0 1o 2,4 0anios;
KOMIIETEHIIUH, 3aKPETUIEHHBIE 3a JUCHUIUIMHOU, HE cop-
MUPOBAHbI

7. YueOHO-MeTOANYECKOe U HH(POPMAIIMOHHOE 00ecnevyeHne TUCIIHILTHHbI
7.1 OcHoBHas JUTEpaTypa

1. Tpopumosa T.U. Kypc pusuku: yueOH. mocobue s CTyHd. YUPEKICHUU
Bbicil. oOpaszoBanus / T.U. Tpodumosa. — 23-e uzn., crep. — M.: Uznarens-
cKkull IeHTp «Axkaaemusi», 2017. — 560 c.

2. Tpodumona T.M. CoopHuk 3amad 1o Kypcy ¢usuku. Yuebnoe moc. / T.H.
Tpodumona. — 3-¢ uzn. — M.: OOO "Uznarensckuii gom "Onukc 21 Bek",
2003. — 384 c.

7.2 JlonoJIHUTEJIbHASI JIUTEPATypa

1. CasenbeB, U.B. Kypc ¢usuku: yaedbnoe nocodbue ayis By30B: B 3 Tomax / U.B.
CapenbeB. — 8-e m3n., crep. — Cankr-IletepOypr: Jlans, [6. 1.]. — Towm 1:
Mexanuka. Monexynspuas ¢pusuka — 2021. — 356 ¢. — ISBN 978-5-8114-
6796-9. — Texkcrt: anexkTpoHHbI# // JlaHb: AIEKTPOHHO-OMOIMOTEUYHAS CHCTEMA.
— URL.: https://e.lanbook.com/book/152453.

2. CasennbeB, U.B. Kypc ¢usuku: yuednoe nocodue: B 3 tomax / M.B. CaBenbes.
— 6-¢ wm3a., crep. — Cankr-IlerepOoypr : Jlaws, [6. 1.]. — Tom 2:
OnextpudectBo. Konmebanust u BosHbl. BonHoBast ontuka — 2019. — 468 c.
— ISBN 978-5-8114-4253-9. — TekcT: 3neKTpoHHbIN // JIaHb: 2JEKTPOHHO-
oubaroreunas cucrema. — URL: https://e.lanbook.com/book/117715.

3. Xycaunos, II.I'. Kypc ¢usuku: Teopusi, 3aauu 1 BOPOCHL: yueOHOE mocodue
/ HL.I". XycaunoB; Poccuiickuili rocyapCTBEHHBIN arpapHbli YHUBEPCUTET -
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MCXA umenn K.A. Tumupszera (MockBa). — DJIEKTPOH. TEKCTOBBIC JaH. —
Mocka: PITAY-MCXA um. K.A. Tumupsizera, 2021 — 464 c. — Pexum
nocryma: http://elib.timacad.ru/dl/local/s20210609.pdf.

4. KonomuH, H.A. ®uszuka. Mateprayibl KOHTPOJIBHOM pabOTHI JJISI CTYJACHTOB
arpapHbIx HampasieHuil noarotoBku. / H.A. Konomnun, U.B. Jleskun, B.JI.
[Tpumen; Poccuiickuii rocyaapCTBEHHbIN arpapHblid yHUBEpcUTET - MCXA
nmenn K.A. TumupsazeBa (MockBa). — DJEKTpPOH. TEKCTOBbIE JaH. —
MockBa: PTAY-MCXA uMm. K.A. TumupsizeBa, 2021 — 154 c. — Pexum
noctyna: http://elib.timacad.ru/dl/local/s20210715.pdf.

5. Xycamnos, III.I'" OcHOBBI MeEXaHWKH M MOJEKYJsipHas (u3uka: ydeOHOe
nocoobue / UHII. Xycamnos; Poccuiickuii TOCYTapCTBEHHBIN arpapHbIi
yauBepcuteT - MCXA wmmenn K.A. TumupsizeBa (MockBa). — DJEKTPOH.
tekctoBeie AaH. — MockBa: PITAY-MCXA um. K.A. Tumupsszesa, 2020 —
146 c. — Pexxum noctyna: http://elib.timacad.ru/dl/local/umo456.pdf.

6. Xycaunos, II.I'. DnekTtpoMarHeTu3m u BOJIHBL: y4deOHOe mocobue / IILT.
XycanHoB; Pocculickuii rocynapcTBEHHbIM arpapHbiii yHuBepcuteT - MCXA
umenun K.A. TumwupsizeBa (MockBa). — ODIEKTpOH. TEKCTOBbIE JaH. —
MockBa: PITAY-MCXA um. K.A. Tumupsszea, 2020 — 168 c. — Pexum
nocryma: http://elib.timacad.ru/dl/local/umo457.pdf.

7. Konorun, H.A. ®usuka. Marepuansl Uil pelieHUsT KOHTPOJbHOM PabOTHI.
Yacte 1: yuebHo-metonuueckoe nocodue / H. A. Konomnun; Poccuiickuit
rocyJ1apcTBeHHbIN arpapHbeiid yHuBepcuTeT - MCXA nmenu K. A. Tumupsizea
(MockBa). — DnekTpoH. TekcToBble 1aH. — MockBa: PTAY-MCXA um. K.A.
Tumunpssena, 2018 — 215 C. — Pexum JOCTyTA:
http://elib.timacad.ru/dl/local/umo315.pdf.

8. Konomnun, H.A. ®u3uka. Matepuansl i pElICHUs KOHTPOIHHOW PabOTHI.
Yacte 2: yueOHO-MeToaumueckoe mocooue / H.A. Konommun; Poccuiickuit
rocyJiapcTBeHHbIi arpapublii yHuBepcuteT - MCXA umenu K. A. Tumupsizea
(MockBa). — DnektpoH. TekcToBbie AaH. — MockBa: PTAY-MCXA um. K.A.
Tumupszesa, 2020 — 183 C. — Pexum JIOCTyIIA:
http://elib.timacad.ru/dl/local/umo449.pdf.

9. Konormn, H. A. ®usuka. Marepuanbl KOHTPOJIBHONU pabOThl C 1TU(DPOBBIMU
KOMIETEHIUSIMU JIJIs1 HampaBjieHui moArotoBku cdepsnl IT arpapHbIX BY30B :
Yuebno-meroanueckoe nmocooue / H. A. Konomnun, K. A. T'opmikoB. — Mocksa
: Poccniicknii rocynapctBeHHbI arpapHbiil yHuBepcuteT - MCXA um. KA.
Tumupszesa, 2022. — 168 C. — Pexum JIOCTyMa:
http://elib.timacad.ru/dl/full/s08122022FizikaKonoplin.pdf.

10.Xycaunos, 1. I'. Jleknuu no ¢uszuke. Yacts III. Ontuka. ATomHas gusuka.
®dusuka TBepAoro tena. Guznka aTOMHOTO sjipa U deMeHTapHbIX yactuil / L.
I'. XycannoB. — MockBa: Poccuiickuil roCy1apCTBEHHBIN arpapHbli YHUBEPCH-
ter - MCXA um. K.A. Tumupszesa, 2023. — 305 c. — Pexxum pgocrtymna:
http://elib.timacad.ru/dl/full/s04072023fizika3.pdf.

7.3 HopmaTuBHBIE PABOBbIE AKTHI

He mpenycmotpeno.
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7.4 MeTonnyeckne yKa3aHusl, peKOMeHIAIUH U Pyrue MaTepuajibl K
3aHATHAM

1. Mexanuka: metogudeckue ykazanus / B.JI. [lpumen [u np.]; Poccuiickuii roc-
yaapcTBeHHbId arpapHbiii yHuBepcurer - MCXA umenn K.A. Tumwupsszesa
(MockBa). — DnekTpoH. TekcToBble AaH. — MockBa: PTAY-MCXA um. K.A.
Tumupsizena, 2018 — 61 C. — Pexxum JIOCTyTIA:
http://elib.timacad.ru/dl/local/umo214.pdf.

2. Konommmn, H. A. Ilorpemnoctn ¢uzndeckux uzmepenuit / H. A. Konomus,
C. A. Mapunosa, M. B. IllectakoB. — MockBa: Poccuiickuii rocyjapCTBEHHbIN
arpapusblii yaHuBepcuteT - MCXA nm. K.A. Tumupszesa, 2022. — 35 c. — Pe-
xuM goctyna: http://elib.timacad.ru/dl/full/s08122022konoplin.pdf.

3. bamuraues B. A., beictpoB I'. C., [Imutpues I'. B., Epmos A. I1. Mexanuka
yacTh |: MeTouuecKkue yka3aHus 1o BBIIIOJTHEHUIO JIA0OpaTOPHBIX paboT. —
M.: ®I'bOY BIIO MI'AY, 2013. —44c.

4. Bbanutaues B. A., beictpos I'. C., [Imutpues I'. B., Epmios A. I1., Typkun A. B.
Mexannka. MeToauueckue yKka3aHus 110 BBIIIOJIHEHUIO Ja00paTOpHbBIX padoT.
Y. Il / ITox obmieit pen. A. B. Typkuna. — M.: ®I'BOY BIIO MI'AY, 2013. —
48 c.

5. beictpoB I'. C., EpmioB A. I1., Xpammuna O. B. DnektpuuectBo. MeTonye-
CKHE yKa3zaHus K JJabopatopHbiM padoTam. Y. |. — M.: BHUUI'uM umenu
A .H.KoctsakoBa, 2016. — 48 c.

6. beictpoB I'. C., Hukonaes C.H., Xpammuna 3. B. Dnexkrpomaruetusm. Meto-
JTUYEeCKUe yKa3aHus K jabopaTopHbeiM padoram no ¢pusuke. Y. I1. — M.: BHU-
NI'uM umenu A.H.Koctskoa, 2016. — 60 c.

7. bamutaueB B. A., beictpos I'. C., Imutpues I'. B., Epmios A. II., Typkun A.
B., YennokoB b. M. OnTuka u atomHas ¢pusnka. MeToauyeckue ykazaHus 10
BBINIOJIHEHUIO J1abopaTtopHbIX padoT. Y. Il / [log obmieit pen. A. B. Typkuna, I'.
B. Imutpuesa. — M.: ®I'BOY BIIO MI'AY, 2013. - 50 c.

8. [lepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKANIMOHHOM CeTH
«AHTEpHET», HEOOXOAMMBIX /1151 OCBOCHUS AU CIUTIIHHbI

He mpenycmotpeno.

9. IlepeyeHb NPOrpaMMHOro odecreyeHuss 1 HHPOPMANMOHHBIX CIIPABOYHBIX
CUCTEM

He npenycmorpeno

10. Onucanue MaTepuaJbLHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM /115l
OCYIIeCTBJIEHUS] 00Pa30BaTEJIbHOI0 MPOLECCA MO AMCIUIINHE
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Tabmura 10

Cgenennsi 00 00ecne4eHHOCTH CIIENNAIN3UPOBAHHBIMHU AYAUTOPHUSAMH,

Ka0uHeTamm, JJabopaTopusiMmm

HanmeHnoBanue cenu-
AJIbHBIX OMELeHU 1
NoMenmeHn| 1Jis caMo-
CTOSATEJIbHOM padoThI
(Ne yueOHOT0 KOpIyCa,
Ne aynuropun)

OCHALLIEHHOCTH CIIeIHAJBLHBIX IOMEIEeHU ¥ MOMEeIleHH i I

CaMOCTOSITeIbHOM padoThI

1

VYuebHast mabopaTtopus,
ayoumopusi 0151 nposeode-
HUsL 2DYNNOBLIX U UHOUBU-
0YANbHBIX KOHCYIbMAayUl,

meKywe20 KOHMpPOos U
NPOMENCYMOYHOU amme-

ko E

Cron 21 mr.

Crynbs 39 .

Jlocka menoBas 1 mT.

[xader 2 mT.

TumnoBoit KOMIUIEKT 000py0BaHus JabopaTopuu «MosekyspHas
¢uzuka u repmoguHamukay 1 mr. (uaB.Ne410124000603107)

cmayuu 6. TumoBoii KoMIIeKT 00opyoBaHus JabopaTopun «Pusznyeckue
(Yuebubiit koprryc Ne 28 OCHOBBI MexaHUKu» 1 mT. (uHB. Ne410124000603116)
ayn. 301a)
YueOnas aymutopus ans | 1. IMapter 23 mrT.
npoBeneHus 3ausaTuid ce- | 2. Crynbs lmr.
MUHapckoro tuna, epyn- | 3. Cron 1 mrT.
noeuvlx u unousudyanvuvix | 4. Jlocka menoas 1miT.
koHcynemayui, mexyuwezeo | 5. Illkadsr 1 mr.
KOHMPOJISL U RPOMEHC)-
MOYHOU ammecmayuu
(Yuebubiit kopriyc Ne 28
ayn. 3016)
VYuebnast nabopatopus, | 1. Cromnsr 20 wT.
ayoumopus 0nisi npogede- | 2. Crynbs 29 .
HUs 2PYNNOGLIX U UHOUBU- | 3. Jocka menosast 1 wr.
0yanvHwlx KoHcyremayut, | 4. [xader 1 mrT.
meKkyujeco KOohmponsa u | 5. TunoBoii kKoMIIEKT 06opynoBaHus Jabopatopun «BosHOBBIE

NPOMEHCYMOYHOU amme-

nporecchd» 1 mT. (uHB.Ne 410124000603118)

cmayuu 6. TunoBoii KOMIIEKT 000pyR0BaHMs Ja00paTOpUn «DIEKTPU-
(Yuebusrit kopryc Ne 28 | wectBo u maraetusm» 1 mt. (uHB.Ne 410124000603235)
ayn. 302)
VYyeOnas aynutopus g | 1. Cron 1 wr.
npoBeeHus 3ausaTuii nek- | 2. ITapter 70 mit.
LIMOHHOT'O TUIIA 3. Crynbs lmT.
(YueOnsrit kopryc Ne 28 | 4. Jlocka menoBast 1 mT.
ayn. 304) 5. Kadenapa 1 m.
6. Okpad 1 mr.
7. [IpoexTop | mir.
VYuebnas naboparopus, | 1. Ilapter 17 mr.
ayoumopust 05 nposede- | 2. Ctynbs 35 mr.
HUs epynnoguix u uHousu- | 3. Jlocka menoBas 1 mT.
oyanvuwix koucyromayui, | 4. xader 1 mT.
mekywezo koumpoas u | 5. TunoBoit koMIuiekT o0opyaoBaHus nadopatopun «KBantoBas gu-
NPOMENCYMOYHOU amme- suka» 1 mr. (uaB.Ne 410124000603114)
cmayuu 6. YcraHoBKa JUIst 9KCIIEp. U3YyY. 3aKOHOB TEIUL.U3M. | mT. (MHB.Ne
(YVaeGnsrit kopmyc Ne 28 410134000000313)
ayn. 337)
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VYuebHas maboparopusi,
ayoumopust 0115 npogeode-
HUs1 2DYNNOBLIX U UHOUBU-
OVANILHBIX KOHCYIbMAyUl,

meKywe20 KOHMpOoJsi u
NPOMENCYMOUHOU amme-

cmayuu

(YueOnsrii kopryc Ne 28

ayn. 336)

1
2
3
4
5

. [Taptser 20 mT.

. Crynbs 34 mr.

. Jlocka menoBas 1 miT.

. kadsr 1 mrT.

. TunoBo# KoMIUIEKT 060pyaoBaHus ist Tabopatopun «KBaHTOBas

¢uzukay» | mr. (uaB. Ne 410124000603113)

VYuebHast mabopaTtopus,
ayoumopusi 015 nposeode-

1
2

. apter 16 wr.
. Crynbst 34 mir.

Hus epynnogulx u unousu- | 3. Jlocka menoBast 1 mT.
oyanvuwix koucyromayui, | 4. xader 1 mT.
meKyujeco KOHmpoisa u | . TumnoBoii KOMILIEKT 060py1oBaHus 1aboparopun «BoHoBbIE
npomedsicymourou amme- | pouecchd» 1 mrt. (uuB.Ne 410124000603117)
cmayuu 6. Tunooi kommIeKT 000pyAOBaHus JabopaTopun «DJIEKTPH-
(Yuebusrii kopryc Ne 28 | yectBo 1 MarHeTu3m» 1 mir. (uHB.Ne 410124000603236)
ayn. 335)
VYyeOnas nabopatopusi, | 1. Cromnbr 9 mir.
ayoumopus 05 npogede- | 2. Crynbs 21 mr.
HUsL 2DYNNOGLIX U UHOUBU- | 3. Tunooit kommiiekT 06opyaoBanus gadboparopun «Puznue-

0YaNbHBIX KOHCYIbMAYUl,
meKywe20 KOHmpOoJsi u
NPOMENCYMOUHOU amme-
cmayuu
(YueOnsrii kopryc Ne 28
ayn. 332)

CKHe OCHOBBI MexaHukm» 1 mT. (uaB. Ne410124000603115)

VYyeOHnas nabopaTtopus,
ayoumopust 0115 npogede-
HUSL 2PYNNOBBLIX U UHOUBU-
OVAbHBIX KOHCYIbMAayul,

meKyuje2o KOHmpo.ia u
APOMEdHCYMOUHOU amme-

1.
2.
3.

4.

Cromn 11 mir.

Crynpa 21 mr.

Tunosoi kommiiekT 06opynoBanus sadopatopun «Puznue-
CKHe OCHOBBI MexaHUKW» 1 mT. (uHB. Ne410124000603115)
Tunoo# kommiiekT 06opyaoBanus sadbopatopun «Moseky-

JsipHas pU3MKa U TepMouHaMuKa» 1 mT. (MHB.Ne

cmayuu 410124000603106)
(YueOnslit kopmyc Ne 28
ayn. 333)
VYuebnas aynutopust uig | 1. Cronst 18 mT.
npoBeneHus 3ausaTuii ce- | 2. Crox s npenogasarens 1 mrT.
MHUHapCKOro tuna, ayou- | 3. CTynbs 55 mT.
mopus 015 npogedenust | 4. Jlocka MenmoBast 2 1T,
epynnogwvix u unoueudy- | 5. llkadsr 3 mrT.
AbHBIX KOHCYTbMayutl,
meKywe2o0 KOHMpPOs U
NPOMENCYMOYHOU amme-
cmayuu
(Yuebubiit koprryc Ne 28
ayn. 306a)
VYyeOnas naboparopus, | 1. [laptsl 27 mwir.
ayoumopus 0ns npogede- | 2. Crynbs 57 mrT.
Hus epynnoguix u unousu- | 3. Jlocka memoBas 1 mT.
oyanvHulx koucyromayuti, | 4. Illxadsr 3 mrT.
mekywe2o koumpoasi u | 5. TumoBoi KOMIUIEKT 000pyJOBaHUS JIAOOPATOPUH «DIEKTPHUIECTBO

NPOMENCYMOUHOU amme-

u marHetu3my | mt. (uHB.Ne 410124000603236)
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cmayuu 6. TumoBoil KOMILIEKT 00opyI0BaHUs JlabopaTopuu «Mosekynsp-
(Yuebubiit koprryc Ne 28 Has ¢pusnka u TepmoarHaMukay 1 mt. (uHB.Ne 410124000603106)
ayn. 3060) 7. TunoBoi KOMILIEKT 000py10BaHus TabopaTopun  «DU3MYECKHE
OCHOBBI MexaHuku» | mT. (uHB. Ne 410124000603115)
VYuebnas aynutopust ;uis | 1. JlabopatopHsle cTossl 15 miT.
npoBeaeHus 3aHatuii ce- | 2. Ctout mis mpernogaBateis 1 mrT.
MUHapcKoro tuna, ayou- | 3. Crynbs 47 wrT.
mopust 015 nposedenust | 4. Jlocka menopas 1 mr.
epynnogwvix u unouseudy- | 5. llkader 1 mr.

A/IbHBIX KOHCYIbmayutl,
meKyuwe2o KOHmpoJs u
NPOMEINCYMOYHOU amme-
cmayuu
(YVaeOnsrit kopmyc Ne 28
ayn. 307)

IlenTpanbHas Hay4dHAs
ouobmnorexa nmenu H.1.
XKenesznosa, ynranbHbIe

3a1bl OMOJINOTEKH

Oomexuntue. Komnaara
IUTSL CAMOIIOATOTOBKH

11. MeToanyeckue peKOMeHIAIMHA 00y4aI0IIMMCS 110 OCBOCHUIO M CIIUTLIHHbI

OO0pazoBaTeNbHBIA MPOIECC MO TUCIUIUIMHE OpraHu30BaH B opMe yUeOHBIX
3aHATHI OOYYalOIIMXCsl C TMPEnojaBaTeieM W CaMOCTOATEIbHON paboThl 00ydaro-
muxcsl. Y4eOHbIe 3aHATHS MPEACTABICHBI CICAYIONIMMU BUIAMU: JICKIUH, JTabopa-
TOpPHBIE PA0OTHI, KOHCYJIBTAIIHH.

Ha y4eOHbIX 3aHATHSAX 00ydYaromuecs BBIMONTHSIIOT 3alIAHUPOBAHHBIE HACTOS-
e MporpaMMoil OTAENbHBIC BUABI yUEOHBIX padOT, B TOM YHUCIE OTACIBHBIX dJIe-
MEHTOB paloT, CBA3aHHBIX C Oyayiiei npodeccuoHaaIbHON AESTEILHOCTHIO.

[Tocne xaxmoit nekuuu TpedyeTcs caMOCTOsSITeNbHAs MPOPadOTKa U3II0KEHHO-
ro matepuaina. Ilepen 3aHdaTHEM O BBINOJHEHUIO 1a00OpPaTOPHON pabOThl HEOOXOAU-
MO TOATOTOBUTH KOHCHEKT pabOThl, BHUMATEIbHO M3YyUHB COJEPKAHUE METOJIUYE-
CKUX YKa3aHH, U 3a[IOMHHUTD MOPSAIOK BHIIOJTHEHHUS.

Buabl u gopmbl 0TPa00TKH NPONMYILIEHHBIX 3AHATHI

CTyaeHT, MPONYyCTUBIIHANA JISKIHMIO, 00s13aH 0TPa0d0TaTh TEOPETUUECKUA MaTe-
pHa IO COOTBETCTBYIOIICH TEME CaMOCTOSITENTLHO.

CryneHT, IponyCTUBIINN JJa00paTOPHYIO PaboTy, 00513aH ee 0TpaboTaTh (BbI-
TIOJTHUTH ), PACCUNTATH U 3aIIUTHUTb.
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12. MeToanvecKkue peKOMEHAALMH MPENoIaBaTesiM 10 OPraHUu3alun 00ydyeHust

o JUCHMUIIIMHE

I{J’ISI Ooiee yCIICIIHOT0 OCBOCHUA TUCIHUIIJINHBI «Duzuka» PCKOMCHAOYCTCA
CHa4daJia 1aBaTb CTyACHTAM HGKHHOHHLIﬁ MaTcpuall, a 3aTCM 3aKPCILIATh €0 BUIC

71a00paTOPHBIX 3aHATUH.
N3yuyenue kypca CKiIaabIBaeTCs U3 JIEKIU, TA00paTOPHBIX 3aHATUN U CaMo-

CTOSITEJIbHOM PaOOThI CTY/IEHTOB.
Ha srekumsix ocBeIarTess OCHOBOIOJIATAIOIINE BOIPOCH! IpOrpaMMsl. HacTe

pa3esioB BEBIHOCUTCS HA CAMOCTOSTENBHYIO IIPOPAOOTKY.
JlaGopatopHble pabOThI HATJIATHO JEMOHCTPUPYIOT (PU3NUECKUE 3aKOHBI U SIB-

JICHUA.

[Iporpammy pazpaboran: P

Konorumn H.A., k.¢.-M.H., 1OUEHT // ' 'V_ff .
(flomrfitce)
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PEINEH3UA

Ha padouyro nporpamMmy aucuuiuinabl b1.0.07 «®Puszuka»

OIIOII BO no nanpaienuto 20.03.01 «TexnocepHasi 6e301aCHOCTH», HANPABJIEHHOCTH
«H:xeHepHoe o0ecnievyeHre 0€30MACHOCTH HACEJIEHUSI M OKpY:Kalouleil cpeabl», «be3onac-
HOCTH IM(POBBIX U POOOTH3MPOBAHHBII TEXHOJOTHYECKHUX NPOLECCOB M MPOU3BOACTBY.
(kBasupukanus BbIMYCKHUKA — 0aKaaaBp)

ITonn3oBkuHBIM JIMuTpueM AHzpeeBUYEM, TOLEHTOM Kadeapsl TeXHOCpepHOH 0e30macHo-
ctu ®I'BOY BO «Poccuiickuii rocynapctBeHHbll arpapHblii yHuBepcuteT — MCXA umenn K.A.
TumupszeBay, KaHAUJATOM TEXHUYECKUX HAYyK (Jlajee MO TEKCTY PELIEH3EHT), IPOBEJCHA PEeLeH3Hs
paboueii porpammel aucuuiinabl «P@usukay OIIOIT BO no nampasnenwnio 20.03.01 — «TexHo-
cdepHas 6e30maCHOCTbY, HarnpaBiieHHOCTH «/HxeHepHoe oOecnieueHre 0€30MacCHOCTH HaceIeHUs
U OKpY’Karolien cpens», «be3onacHoCTh mU(POBBIX U pOOOTU3UPOBAHHBIN TEXHOJIOTHYECKUX TIPO-
IICCCOB W MPOU3BOACTB» (OakanmaBpuar) paspaborannoit B8 ®PI'BOY BO «Poccuiickuii rocymap-
CTBeHHBIH arpapHbiii yauBepcuteT — MCXA umenn K.A. TumupsizeBa», Ha kadenpe ¢pusuku (pas-
pabotunk — KonormH Hukonail AnekcanapoBud, 10LEHT Kadeapbl GU3MKU, KaHAUIAT (U3UKO-
MaTeMaTUYECKUX HAYK).

PaccmoTpeB npe/icTaBieHHbIE HA PELIEH3UI0 MaTepUallbl, PELIEH3EHT MPULIET K CIIeyIOLUM
BBIBOJIAM:

1. IIpenbsBnennas paGouas nmporpamMma aAucuuIUIMHbl «@Pusnka» (nanee no tekcty Ilpo-
rpamma) coomeemcmeyem tpedoanusm @I'OC BO no nampasnenuro 20.03.01 — «TexnocdepHas
6e3omacHocTb. IIporpamMma codeporcum Bce OCHOBHBIE Pa3JieNbl, coomeemcmeayem TPeOOBAHUAM K
HOPMaTHBHO-METOMYECKUM JIOKYMEHTAM.

2. Ilpeacrasnennas B [Iporpamme akmyansnocmey ydeOHON NUCHUIUIMHBL B PAMKAX peau-
3auuu OIIOIT BO ne nodneowcum commenuio — NUCUUIUIMHA OTHOCUTCSI K 0a30BOM 4acTH y4eOHOTO
nukia — bl.

3. IlpeacraBnennsle B [Iporpamme yenu AMCUUIUIMHBL coomeemcmeyiom TPeOOBaHUSIM
®I'OC BO nanpasnenns 20.03.01 — «TexHochepHas 6€30MaCHOCTEY.

4. B cootBerctBuu ¢ IIporpammoii 3a qucuuminHoil «®usnkay 3aKkpenieHo 3 Komnemen-
yuu (3 unouxamopa chopmuposannocmu komnemenyuu). Jncuurmmna «dOu3nka» U MpeacTaB-
nenHas [Iporpamma cnocobna peanuzoeams ux B 00bABICHHBIX TpeOoBaHUAX. Pe3ynbTaTel 00yye-
HUS, TIpe/ICTaBlIeHHbIE B [I[porpaMme B KaTeropusiX 3HaTh, YMETh, BIAACTh COOMBEMCmayom Cre-
UHUKE U COACPKAHUIO TUCLUIIIMHBI U QeMOHCMPUPYION 803MOICHOCHb TIOYUEHUs! 3asBIICHHBIX
pe3yNbTaToB.

5. O6mas Tpy10€MKOCTh TUCHUIUTHHBI «Du3nkay cocTaBisieT 8 3auéTHbIX eauHuIl (288 ya-
coB/ U3 HUX TMpaKTUYecKas MmoaroToBka () 4acos).

6. Mudopmarus o B3aMMOCBSI3M M3y4aeMbIX JUCLUIUIMH U BONPOCAM MCKIIOYEHUs 1yOnn-
POBaHUS B COJCPKAHUU JUCIUIUIUH coomeemcmeayem NEHCTBUTENBHOCTH. Juctmmmmaa «Dusnuka»
B3auMocBs3aHa ¢ Apyrumu aucuumiuHamu OIIOIT BO m YuebGHOro miaHa mo HampaBJeHHUIO
20.03.01 — «TexHochepHast 6€30MaCHOCTY» U BO3MOKHOCTH JTYOJIUPOBAHHS B COJCPKAHUU OTCYT-
CTBYET.

7. TlpencraBnennas IlporpamMma mpearonaraeT MCIOJIb30BaHUE COBPEMEHHBIX 00pa3oBa-
TEJIbHBIX TEXHOJIOTUH, UCIIOIb3yEeMbIE TIPU peau3alliyil Pa3InYHbIX BUI0B yueOHOH paboTsl. Dop-
MBI 00pa30BaTENIbHBIX TEXHOIOTHI_coomeemcmayrom criellu(puKe TUCIUTUTUHBL.

8. Ilporpamma mucuumiaunsl «Pusnka» npeanonaraer 14 3aHaTHI B UHTEpaKTUBHON (op-

Me.
9. Bwuapl, copepkaHue U TPYJOEMKOCTh CaMOCTOSTEIbHON pabOThl CTYIEHTOB, MpEACTaB-
nenHsie B Ilporpamme, coomsemcmeyiom TpeOOBaHHSM K ITOJTOTOBKE BBITYCKHUKOB, COAEpIKa-
muMcst Bo @I'OC BO nanpasnenus 20.03.01 — «TexnochepHnas 6e30macHOCTbY.
10. IIpencraBnennsie u onucaHubie B [Iporpamme GpopMbl mexyuyeii OIeHKH 3HAHUH (3aIIn-
Ta 1abopaTopHBIX padoT, pelIeHHe KOHTPOJIBHOW paboThl), coomgemcmeyon cruennpuKe ITUCIHU-
IUIMHBI U TPEOOBaHUSAM K BBIITYCKHHKAM.
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dopma MPOMEKYTOUHOTO KOHTPOJIA 3HAHUM CTYIAEHTOB, mpemycMoTpeHHas [Iporpammoit,
OCYIIECTBIIsICTCS B (hOpME 3K3aMEHOB, UTO COOmEemcmeyem CTaTyCcy AMCUUIUINHBL, KaK JTUCIUILIIHI-
HbI 0a30B0# yactu yuebHoro nukiaa — b1 ®I'OC BO nanpasnenns 20.03.01 — «Texnochepnas 6e3-
OTTACHOCTbY.

11. ®opMeI OLICHKH 3HAHUM, IpecTaBiIcHHbIe B [Iporpamme, coomeemcemayrom crienuduke
JTUCITUTUIMHBL U TPEOOBAHMSM K BBIITYCKHUKAM.

12. YyeOHO-MeTOAMUYECKOE O0ecreueHe MUCIUILTMHBI MPEICTaBICHO: OCHOBHOM JIMTEpa-
Typoll — 2 uctoyHuka (6a30BbIii yueOHUK U COOPHUK 3aja4), AOMOJHUTEIbHOMN muTeparypoit — 10
HauMeHoBaHMN U coomeemcmayem TpeboBanusiMm OI'OC BO wnampaBnenus 20.03.01 — «Texno-
chepHast 6€301aCHOCThY.

13. MarepuanbHO-TEXHUYECKOEe O00eCreYeHne MAUCIHILIUNHBI COOTBETCTBYET CHEIU(UKE
TUCIUTUTHHBL «Du3KKa» 1 00ecreunBaeT HCIOIb30BaHHE COBPEMEHHBIX 00pa30BaTeIbHBIX, B TOM
YHCIIe MHTEPAKTUBHBIX METOJIOB OOyUECHUSI.

14. Metoaudeckue peKOMEHIAIUK CTYICHTaM U METOJMYECKHE PEKOMEHIAINH MTPETIo/1aBa-
TEJISIM TI0 OpraHu3alnuy OOYYeHHUS M0 JUCIMILIMHE AT MPEICTaBICHUE O CHeUpUKe 00yICHHS
1o aucuuiumHe «DOusnkay.

R SR

OBGIIHE BLIBOADI

Ha OCHOBAHHH NPOBEAEHHOI PELIEH3HH MOKHO CAENaTh 3aKTOUEHHE, UTO XapakTep, CTpyK-
Typa u coaepxauue paGoueii nporpamMMbl AHCLHTLTHHBL «®dusuka» OIMOIT BO no Hanpaane}égro
20.03.01 — «TexnocdepHas Ge30MacHOCTLY, HAMPABJICHHOCTH «UnxenepHoe obecrnedeHne 3
ONACHOCTH HACeNeHHs M OKpykaioueii cpelbl», «be3onacHocTb undpoBbIX U pOGOTH3HPOBAHHbIH
TeXHONOMHYECKHX TIPOLIECCOB H MPOM3BOACTBY (KBATH(HKALHMA BbIMYCKHHKA — Gakanasp), paspa-
Gorannas KonorumusiM Hukonaem AnekcanapoBHUYEM, AOLEHTOM kadeapsl GU3HKH, KaHIHIATOM
QH3HKO-MATEMATHYECKHUX HAYK, COOTBETCTBYET tpe6osannam ®PI'OC BO, coBpeMEHHbIM TpeboBa-
HHAM KOHOMHKH, PbIHKA TPY/Ja H MO3BOJMT MpH €€ peanu3aui yCreuHo obecneyuTs GopMHPO-
BaHHE 3asBJCHHBIX KOMIETEHLHIT.

Peuensent: [loHH30BK mutpuit Afinpedpiy, aoueHT kadeapsl TexHOCEpHOH 0e30MacHOCTH
®TBOYBO «Poccuiickuii rocyflapcrsennsiit arpapustii yuisepcuteT — MCXA nven

HMHpA3€Ba», K Ul";[?' CXHHYEC
/
"/

/Kl/ 5‘}/ « 8/ » ﬁ-?a 2023 r.

7(panics)
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