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AHHOTALIUA
pabdoueii nporpammsl yueOHoi qucuunianasl 51.0.11 «PU3UKA»
AJIs1 MOATr0TOBKM OakajaBpa no Hanpasjaennio 21.03.02 3emiieycTpoiicTBo u
Ka/IaCcTPbl, HANPABJEHHOCTH «3eMJIeyCTPOMCTBO CeIbCKUX U TOPOACKUX
TEPPUTOPUI»

eab ocBOeHUs] TUCUMILUIMHBI: U3YUYEHHE OCHOBHBIX (DM3WYECKUX SIBICHUMN;
oByajicHuEe PyHIaMEHTAIHLHBIMU MOHSATUSIMHU, 3aKOHAMH U TEOPUSIMU KIACCUUYECKOU U
COBPEMEHHOM (PU3MKH, MeTonaMH (U3HYECKOro HCCIe0BaHus; (HOpPMHUpPOBAHUE
CIIOCOOHOCTH  MCIOJIB30BaTh 3aKOHBI U METOAbl (U3UKM TIPU  PEIICHUU
npodecCHoHaIbHBIX 3aJlay; CIOCOOHOCTHM TIPUMEHSTh Ha TMPAKTHUKE HaBBIKU
NPOBEACHUS W  OINUCAHUS  DKCIIEPUMEHTAIBHBIX  UCCJCJAOBAaHUN; OBJAJCHUE
KOMITETCHITUSIMHU 1IEHHOCTHO-CMBICJIOBOM OPHUEHTAIlMU W CaMOCOBEPIIEHCTBOBAHUS,
CIOCOOHOCTh peIIaTh TUIIOBBIC 3a/1aud MPO(EeCCHOHATBHON AeATeTbHOCTA HAa OCHOBE
3HAaHUW OCHOBHBIX 3aKOHOB MaTeMAaTHYECKUX M €CTECTBEHHBIX HAyK C MPUMEHEHUEM
MH()OPMaIIMOHHO-KOMMYHUKAIITMOHHBIX TEXHOJIOTUN, U3MEPUTEILHON TEXHUKH, B TOM
yuciie u(poBeIX TPUOOPOB.

MecTo TMCUMILUIMHBI B Y4eOHOM IVIaHe: JUCIUIIIMHA BKIIOUYCHA B OCHOBHYIO
4acTh y4eOHOTO TUIaHA 0 HAMPABICHUIO MOJATOTOBKH 1O HAMPABIECHUIO MOATOTOBKH
21.03.02 3emieyCcTpOMCTBO UM KaJacTpbl, HAIPABICHHOCTh «3€MJIEYCTPOMCTBO
CEIBCKHUX U TOPOJCKUX TEPPUTOPUII».

TpeOoBanusi K pe3yjJbTaTaM OCBOCHHMS JIMCUHUILUIMHBI: B PE3yJlbTaTe
OCBOCHUS JUCIUIUIMHBI hopmMupytotcs cienyromue kommnerennuu: YK-8 (VK-8.1,
YK-8.2; YK-8.3); OIIK-1 (OIIK-1.1, OIIK-1.2; OTIK-1.3); OIIK-5 (OIIK-5.1).

Kpatkoe cogep:xkaHue AUCHMIUIMHBI: MEXaHMKAa MaTEpPUATIbHOM TOYKU U
TBEPJOr0 TeNa, DSJEMEHThl MEXaHUKU CIUIOIIHBIX Cpeld, KoieOaHus W BOJHBI,
MOJIEKYJISIPHO-KUHETUYECKAsl TEOPHUS, TEPMOJANHAMUKA, SJIEKTPOCTATUKA, [IOCTOSIHHBII
TOK, MarHUTHOE TOJIe, TEOpUS DJIEKTPOMATHUTHOTO IOJIsl, BOJHOBBIE U KBAHTOBBIE
CBOICTBA CBETa, CTPOSHUE aTOMA, SJIEMEHTHI KBAHTOBOW MEXaHUKH, siiepHas Qu3nka.

OO01mast Tpy10eMKOCTh TUCHMILIUHBI: /08 uacos / 3 3au. eo.

HUToroBbiii KOHTPOJIb MO TUCHUILINHE: 1 cemecTp — 3a4er.



1. Heab ocBOeHMS IMCUMILVINHBI

Llenpto OCBOEHMS] NMCLUMIUIMHBI SIBISETCS W3YYEHHE OCHOBHBIX (DU3MYECKUX
ABJICHUW; OBJIaJIcHUE (PYHIAMEHTAJIbHBIMU MOHATHSAMHU, 3aKOHAMU U TEOPHUSIMU
KJIACCUYECKOM M COBPEMEHHON (U3MKH, METOJaMU (PU3UUYECKOrOo HCCIIECOBAHUS;
(dopMHUpOBaHUE CIOCOOHOCTH MCIOJIH30BATh 3aKOHBI M METOABI (DU3UKU MTPU pELICHUU
npoecCHOHaNbHbIX 3a/lay; CHOCOOHOCTH TNPUMEHSTh Ha MPAKTHKE HaBBIKU
MPOBEJICHUS U ONMCAHMS DSKCHEPUMEHTAIbHBIX HCCIEAOBAHUN, HW3MEpPUTEIBHOU
TEXHUKH, B TOM YHCJIE€ HUPPOBBIX MTPUOOPOB; OBJIAJIEHUE KOMIIETEHIIUSIMU LIEHHOCTHO-
CMBICJIOBOM OpUEHTAIIMU U CAMOCOBEPIICHCTBOBAHUSI.

2. MecTO JTUCUUILIMHBI B Y4eOHOM Mpouecce

HNucnumivaa «®Pusnka» BKIHOYEHA B 00S3aTENIbHBIN MEPEUYCHb MUCITUTUINH
y4eOHOro T1JlaHa OCHOBHOM uyacTu. JlucuunnuHa «@Pusuka» peanusyercs B
coorBeTrcTBuM ¢ TpeboBanusimu DPI'OC, OIIOII BO wu VYueOHoro miaHa 10
HanpasieHuto  21.03.02  3emiieycTpoMCTBO M KaaacTpbl, HANpPaBICHHOCTH
«3eMJICYCTPOMCTBO CEIBCKUX U TOPOJCKUX TEPPUTOPHII».

HNucturinaa  «®u3nkay SBISETCS  OCHOBOIOJIATAIOMICH 1T U3Y4YEHUs
CIENYIONINX AUCHUIUIMH: «Xumus», «l'eones3us», «[louBoBeneHue u reosiorus» u
«MarepuanaoBeieHHue.

Oc00EHHOCTBIO TUCITUTUIHHBI SIBIISIETCS €€ 0a30BBIN XapaKTep A TEXHUUECKUX
U €CTECTBEHHO-HAYYHBIX AUCITUILINH.

PaGouas mnporpamma aucuuIuiMHbl «®u3KKa» A9 WHBAIMIOB M JIMI[ C
OTPaHUYECHHBIMU BO3MOXKHOCTSIMU 3JI0POBbsl pa3palbaThIiBae€TCs WHIWBUIYAIBHO C
y4€TOM  OCOOEHHOCTeH  NCUXO(DU3UYECKOTO  Pa3BUTHs,  WHAUBUAYaTbHBIX
BO3MOYKHOCTEH U COCTOSIHUSI 37J0POBBSI TAKMX 00YJaIOITUXCS.

3. IlepeyeHb INIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHS 10 TUCUHUILIUHE,
COOTHECEHHBIX C INIAHUPYEeMBbIMHU Pe3yJibTATaMH 0CBOCHHA 00pa3oBaTeIbHOI
NPOrpaMMbl

N3yuyenue naHHOW y4ueOHOW NHMCIMIUIMHBI HAIpaBieHO Ha (OPMHpPOBAHUE Y
00y4JarommXxcs KOMIIETCHIINH, MPeICTaBICHHBIX B Tabmuie 1.



TpeOoBaHus K pe3yJibTaTaM OCBOCHUS YUeOHOM IMCIUTIUHBI

Tabnura 1

yrpo3e M BO3HUKHOBEHUU
YpE3BBIYANHBIX CHUTYalMl M
BOEHHBIX KOH(JINKTOB

TpyAa Ha OPEeIIpUITUH

No Kon Conepxanue e B pesynprare n3ydyeHus: yaeOHOM TUCIUIUIMHBI 00YYarOIIUECs TOJKHBI:
KOMIIeTe KOMIIETCHIIUT .
n/n - KOMIIETEHIIHHA 3HATh yYMETh BJIQJICTh
130007071 (nn e€ yacTh)
1. | VK-8 Crnocoben  coszmaBath u|YK-8.1 du3nveckne OCHOBBI
MOIJIeP)KUBATh B |3HaTh OCHOBHBIE | KITACCH(PHKAIITNN "
MOBCETHEBHON JKU3HU W B|UCTOYHWUKU YpPE3BBIYAHBIX | ICTOYHUKOB
npodeccuoHanIbHOM CUTyallUl MPUPOJHOTO M |4YpEe3BBIYAWHBIX
NEeATeTbHOCTH  0€30MacHbIE | TEXHOTEHHOTO CUTYalluid PUPOTHOTO U
YCIIOBUS MIPOUCXOKICHUS, TIPUINHBI, | TEXHOTEHHOTO
KHU3HEIEATSIILHOCTH JUTSL | TIPU3HAKKA W TIOCJIEJCTBHS | IPOUCXOKICHHS;
COXpaHEHUS MPUPOIHOM | OTIACHOCTEH, CrocoObI | GU3HYECKUE TTPUHITUTIBI
cpensl, oOecrieyeHns | 3aIUTHl OT YPE3BBIUANHBIX | OpraHU3aIHN
YCTOHYHBOTO Pa3BUTHSA | CHTYyaIUH, MIPHUHITAIIB | 0€30TTaCHOCTH TpyAa Ha
oOmiecTBa, B TOM 4HCI€ MPU | OpraHU3aly 0e30MacCHOCTH | IPEAPUIATUI

YK-8.2

VYMeTb MOIJIEP>)KUBATH
Oe3omacHbIe yCIOBHS
KU3ZHEICATEIIbHOCTH,
BBISIBISITH ~ NPUYUHBL U
YCIIOBUSL ~ BO3HHUKHOBEHUS
YpE3BbIYANHBIX CHUTYalH,
OIICHUBATh BEPOSATHOCTD
BO3HUKHOBEHUS
MOTEHLUATbHONH OMAacHOCTHU
U TPUHUMAaTh MEpHl 1O ee

NPUMEHSTh TOJTY4YEHHbIE
3HaHUS O (PU3UIECKUX
npoueccax s OICHKHU
YCJIOBUI
KU3BHENEATEIIbHOCTH U
BBISIBJICHUSI TPUYUH U
YCIOBUN BO3HHUKHOBEHUS
Ype3BhIYATHBIX
CUTYyalui

IpEAYIPEXICHHUIO

YK-8.3 HaBbIKaMU IPUMEHEHUS
Brnanets METOJaMHU bu3nvecKux 3HaHUH JUIs
HPOTHO3UPOBAHUS IIPOTHO3UPOBAHMS
BO3HUKHOBEHHUS]  OINACHBIX BO3HUKHOBEHUS




g pelieHud 3a4a4 B

No Kon Conepxanue T B pesynbrare n3ydyenus: yaeOHOM TUCHUIUIMHBI 00YYarOIIUeCs TOJKHBI:
KOMIIETE KOMIIETEHITUU .
n/n . KOMITETCHIIH I 3HATh yMETh BJIAJIETh
HUUU (nnn e€ yacTh)
W Ype3BbIYAHBIX OTIACHBIX WJIH
CUTYyalUi, HaBbIKaMHU YpE3BBIYANHBIX
PUMEHEHUS OCHOBHBIX CUTYaIui
METOJI0B 3aIHUTHI B
YCIIOBUSIX ~ YpE3BBIYAWHBIX
CUTyallUil W TEXHUYECKHUX
CpPEACTB 3alMTHI JIFOAEH B
YCIIOBUSIX ~ YpPE3BBIYANHOMN
CUTYaINH
2. |OIIK-1 |Cmocoben pemats 3amaun|OIIK-1.1 JleMOHCTpHUpPYET | OCHOBHEIE MTOHSATHS,
npodeccrnoHanbHOM 3HAaHME OCHOBHBIX 3aKOHOB|3aKOHBI M MOJENHU
NeSITeIbHOCTH TIPUMEHSIS | MOJISTTUPOBAHUS, MEXaHUKH,
METOJbl  MOJETMPOBAHUS, | MATEMAaTUYECKOTO aHAIIN3a, | CTaTUCTUYECKONW (U3UKU
MaTeMaTH4eCKOro aHaju3a, | €CTECTBEHHOHAYYHbBIE ulu TEPMOMHAMHUKH,
€CTECTBEHHOHAYYHbIE U | OOIIEUHKEHEPHbIE 3HAHMS, | SJICKTPUUECTBA u
OOLIEMH)KEHEPHBIE 3HAHUSL | HEOOXOIUMBIX JUIS | MarHETU3Ma, TEOpUHn
pemieHus 3amad B oOjacTu |KosiebaHMM W BOJH,
3eMJIeyCTpOcTBa Y| KBQHTOBOI ¢buzukw,
KaJacTpOB aTOMHOM U  sJIEpHOU
busuKu, MIPUHITATT
paboThl M3MEPUTEIBHBIX
npuOOpoB, B TOM 4HCIIE
i ppoBBIX
OIlK-1.2 Ucnonszyer METOIUKOMI pEIICHHS
3HaHMUSI OCHOBHBIX 3aKOHOB busznueckux 3amad B
MOIETTUPOBaHUS, npodeccrnoHanbHON
MaTE€MaTUYECKOT0 aHalu3a, obnactu; HaBbIKaMU
€CTECTBEHHOHAY4YHbIE u paboThI c
OOIIeHH)XEHEPHbIE 3HAHUS MU3MEPUTEIbHBIMU

npubopaMu, B TOM YHCIIE
11 (POBBIMU

7




TOM 4YHCIIE C IIPUMCHCHHUEM
CpE€ACTB aBTOMAaTHU3alluN

No Kon Conepxanue T B pesynbrare n3ydyenus: yaeOHOM TUCHUIUIMHBI 00YYarOIIUeCs TOJKHBI:
KOMIIeTe KOMIIETCHIIUT .
n/n . KOMIIETEHIIHHA 3HATh yYMETh BJIQJICTh
HUUU (nnn e€ yacTh)
obnacTu 3eMJIEYCTpOMCTBA
U KaJIaCTPOB
OIlK-1.3 [Ipumenser BBIICIISTE B
U poBbIE, podeccuoHaIbHbIX
UH(POPMAIMOHHO- 3ajagax u3ydaemble
KOMMYHHKAIIHOHHBIE " ¢bu3nUecKre mpoueccr u
ABTOMAaTH3UPOBAHHBIC SIBIICHUSI, TIOJI30BATHCS
TEXHOJIOTUU TIPU PEIICHUN M3MEPHUTEITHHBIMH
3ama4 B oOmactu npubopamu, B TOM YHUCIIE
3eMJIEyCTPONCTBA u U (pPOBBIMU
KaJacTpoB
3. |OIIK-5 |Cnocoben onenuBare u|OIIK-5.1 [IpounsBoaut HaBBIKAMU  00pabOTKH
000CHOBBIBATh PE3yJbTaThI |00pabOTKY | aHaIn3 AKCIIEPUMEHTATLHBIX
UCCIIEOBAaHUN B  00JIACTH | KOJTMYECTBEHHBIX u JaHHBIX C TPUMEHEHUEM
3eMJIeyCcTpoicTBa U | KQaUeCTBEHHBIX U (POBBIX CUCTEM
KaJIaCTpOB XapaKTePUCTUK 3€Mellb, B




4. CTpyKTYypa U coaepKaHue INUCIHHIIHHBI

4.1. Pacnipeaesienne TPYA0EMKOCTH TUCIHUIJIMHBI 0 BUaM padoT Mo ceMecTpam
OO6mast TpyIOEMKOCTh AUCHUILIMHBI cocTaBisieT 3 3ad.en. (108 uacoB), ux
pacripejiesieHue 1o BujaM padoT NpeIcTaBiIeHo B Tabuiie 2.

Tabnuma 2
Pacnpenesienne Tpya10éMKOCTH JUCUMILIMHBI 10 BUAAM PadoT 1o cemecTpam
TpyroémMkocTh
Bua yueOHo# paGoThl
qac. B T.4. 110 cEMecTpam
Nel
OO6mas TPyA0EMKOCTD JUCIUTIINHBI TI0 Y4eOHOMY TIIaHY 108 108
1. KonrakTHas padora: 12,25 12,25
AyauTopHasi pabora 12,25 12,25
B TOM YHUCJIC:
nexyuu (J1) 4 4
npaxkmuueckue 3auamus (113) 4 4
nabopamopvle pabomuwi (JIP) 4 4
KOHMakmuasi paboma Ha npomesicymourom koumpoine (KPA) 0,25 0,25
2. Camoctositeannasi paéora (CPC) 91,75 91,75
KOHMPOJAbHASL paboma 12,25 12,25
camocmosmenbHoe UzyueHue pazoenos, camono020mosKd 79,5
(npopabomka u nomMopeHue 1eKYUOHH020 Mamepuana u
mamepuana y4eOHUKo8 u yueOnvlx nocoouti, N0020moeKa K 79,5
1aOOPAMOPHBIM U NPAKMULECKUM 3AHAMUAM, KOLIOKEUYMAM U
m.o.)
Iloocomoska k 3auemy (KOHmMpPo.iv) 4 4
Bu mpoMexyTOYHOTO KOHTPOJIS: 3auer
4.2 Conep:kaHue IMCUUNIMHBI
Tabnuua 3
TemaTnueckuil MIaH y4eOHOM JUCHUININHBI
HanmeHoBaHMe pa3/iesioB U TeM Beero AyautopHas padora BueaynuTopHas
AUCHUILIUH (YKPYTHEHO) J | 1I3/C | JP | IIKP pabora CP
Pasnen 1 «dusnueckre 0CHOBEI 3 1 1 1 23,50
MEXaHUKNY,
Paznen 2 «MonekynspHas pusnka u 3 1 1 1 23,50
TEPMOIMHAMUKAY
Paznen 3 «QnekTpoMarHeTusm» 3 1 1 1 23,50
Pasnen 4 «OnTrka U 2JIEMEHTEI 3 1 1 1 23,25
KBanTOBO# MeXaHUKN
KonraktHas pabota Ha 0,25 0,25
npoMexyrouHoMm koHTpouie (KPA)
Bcero 3a cemectp 108 4 4 4 0,25 95,75
HToro mo gucuunjinue 108 4 4 4 0,25 95,75




Paznen 1. «®Puznyeckue 0CHOBbI MEXaHUKI

Tema 1. «Kunemarukay, «{unamukay, «Padborta u sHeprus».

[Mpenmer ¢uzuku. Metonsl ¢uszndeckoro uccieaoBanus. Ponb (GU3MKM B Pa3BUTUU TEXHHUKH U
BIIUSIHUE TEXHUKA Ha pa3BUTHE (Qr3uKUA. MexaHWYeckoe ABM)KCHHE Kak Mpocrteiinas ¢opma
InBrKeHHs marepuu. Kitaccnueckas mexanuka. [IpocTpaHCTBO M BpeMs B KIIACCUYECKOM MEXaHUKE.
®uznueckue mojenu. Kunemarnueckoe onvcaHue JBHKEHUS TOUKU. CKOPOCTb M YCKOPEHUE IpU
KpUBOJIMHEWHOM JBIkeHUH. HopManbHOe 1 KacaTesbHOE (TaHI€HLIMAJIbHOE) YCKOpeHus. JBrkeHnue
TOYKH NO OKPYXHOCTH. BeKTOphl yrioBoil CKOpoCTH M YIiIoBOro yckopeHusi. CBs3b JMHEWHBIX
CKOPOCTEH M YCKOPEHHUH C YTJIOBBIMU CKOPOCTSIMU M YCKOPEHUSMH.

HNunamuka. Mexanuueckas cucrema. Cuina. Macca u umnysnbsc. CoBpeMEeHHas TpaKTOBKa 3aKOHOB
Herorona. Cunbl B MexaHuke. Mmmynbc cucTteMbl MaTepUabHBIX TOUYEK. 3aKOH COXPaHEHUs
umnynbca. O6o0menHas Gpopmynuposka |l 3akona Herotona. 3akoH BceMupHOTO TsAroTeHUs. LleHTp
MAacC MEXaHMYECKOM CUCTEMBI, 3aKOH JBUKECHUS LIEHTpa Macc. JIBUKEHHE TEJT C IEPEMEHHON MaCCOM.
DHeprusi Kak yHUBEpCaJIbHAsi Mepa pa3InyHbIX (OpM JIBMKEHUS U B3auMoaecTBus. PaboTa cuibl.
KoncepBaruBHbIE 1 HEKOHCEpBAaTUBHBIE CHJIbl. MomHOCTh. KuHeTHYECKas SHEPrus MEXaHUYECKON
cucteMbl. [loTeHnmanbHas sHeprus. 3aKOH COXpaHEHUS SDHEPTUH B MEXaHUKE. Y Japhl.

Tema 2. «MexaHuka TBepAOTO Tenay, «Jledopmariis TBepaOTO TEIay»

Mowment wunepuuu. Teopema IllreitHepa. MomeHT cunsl. OCHOBHOE YpaBHEHUE JIUHAMUKU
BpaIaTEIbHOTO JIBMXKEHHS TBEPAOTO Tena. KuHeTndeckas sHEprys BpaIIAroIEerocss U KaTAIErocs
TBepAoro tena. Pabora mpu BpamareibHOM ABMKEHUU.

MoMEHT uMITyJabCca MaTEepUAIbHOW TOYKH, MEXAaHWYECKOW CHUCTEMBbI M Tejld. 3aKOH COXpPaHEHUs
MOMEHTa umItyiabca. OCHOBHOE ypaBHEHUE IMHAMMKHN BPAIIaTEIbHOIO ABUKEHUS TBEPIOIO TENa B
0000IIIEHHOM BUIIE.

Hedopmarus B TBepaom tene. 3akoH ['yka. Koaddunment Ilyaccona. Jlmarpamma pactspkeHUsI.

Pa3nen 2. «MousiekynspHas GU3uKa U TEPMOAMHAMUKA

Tema 1. «MonekynspHo-kuHeTndeckas teopus» (MKT)

CratucTuueckuii ©W  TEpPMOJAMHAMUYECKUW MeToAbl HccienoBaHusd. (OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUYECKOM TEOpUM UJICaIbHbIX Ta3oB. TemnepaTypHas mmkana Llenbcus u
KensBuna. CpenHsisi KHHETHYECKAs SHEPrusi MOJIEKyJI. MOJIEKYJISIpHO-KMHETHYECKOE TOJIKOBAHHE
aOCoJIIOTHOM TemImiepaTypsl. Pacnipenenenne MakcBesuia MOJIEKyJ HaealIbHOTO ra3a. Pacnipeaenenue
bomeniMana u Gapomerpuueckas (opmyna. CpeaHee 4YMCIO CTOJKHOBEHHH M CpPEAHssS JJIMHA
cBOOOTHOTO TIpo0dera.

Tema 2. «TepmoanHaMukay, «SIBIeHUs IEpeHOCA»

TepMoauHamMuyeckre mnapaMeTpbl. TepMOAMHAMHUYECKOE PAaBHOBECHE M TIPOILIECC. YpaBHEHUE
COCTOSIHMSI HaeanbHOro rasza. M3ompomeccel. IlepBoe Hawamo tepMmoaumHamuku. PaboTa rasa.
TemnooOMeH, KOJIMYECTBO TEIJIOTH. BHYTpeHHsSI SHEprusi HaealbHOro rasza. Yucno creneHei
cB0001b1. [IppMeHeHne epBoro Havyajia TePMOJIMHAMUKH K HM30MporieccaM. AnuabdaTHbIA POIIecC.
TemnoemkocTb. YpaBHenue Maiiepa. Koaddunuent Ilyaccona. [lonmutponusiii nponecc. LIukibl.
Tepmuueckuii KIT/] uukina. TenoBsie qBUTaTeNM, X0JI0AuIbHbIe MainHbl. Teopema Kapuo. [{uki
Kapuo u ero k.m.a. Bropoe nHawamo tepmoamHamuku. OOpaTUMbIe U HEOOpATUMBIE IPOIIECCHI.
Outponusi. HepaBenctBo Knaysuyca. OnpeznenieHHe SHTPONMH PABHOBECHOW CHUCTEMBI uepe3
TEPMOJMHAMUYECKYIO BEpPOATHOCTh Makpocuctembl. Teopema Hepucra-Ilnanka. Cunel u
MOTEHUMAIbHAs SHEPTUs MEXMOJIEKYJISIPHOTO B3auMOJAEHUCTBUsA. YpaBHeHHe Bau-nep-Baanbca.
N3otepmbl Ban-nep-Baanbca u skcriepuMeHTanbHbIE M30TEpPMBL. PeanbHble Ta3bl, )KUJIKOCTH M
TBEp/IbIE Tela

SBnenue nepenoca. Juddysus, TEmIonpoBoIHOCTb, BHYTPEHHEE TPEHHE.

Paznen 3. «DiekTpoMarHeTU3M

Tema 1. «OnekrpocraTtuka», «IlocTOSTHHBIN 3NeKTpuUYecKuid TOK», «[I[pOBOAHUKHN B 3JIEKTPUUECKOM
oje»

DNeKTpUYEeCKUue 3aps/ibl. 3aKOH COXpaHEeHUs 3apsafoB. BzaumoneiictBue 3apsanoB. 3akoH Kymona.
DIEKTPOCTATUYECKOE TOJI€, €r0 XapaKTePUCTUKU. DKBUIIOTEHIIMAIbHBIE TOBEPXHOCTU U CUJIOBBIC
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JIMHUM  DJIEKTpoCcTaThyeckoro rmons. IlpuHmmn cyneprioduumu  noJieid.  [lotok  Bektopa
HaAIpPSDKEHHOCTH 3JieKTpocTaTtudeckoro nosst. Teopema I'aycca (mns Bakyyma). IloTeHumanbHbIN
XapakTep JMeKTpocTarnueckoro mous. [lonstue morennuana. Pacuer paboTel mpu nepeMelIcHUH
3apsya B dJekTpoctaruueckoMm mnolie. Lupkymsuus Bekropa E  31€KTPOCTaTUYECKOTO TMOJIS.
Ornpeznenenre pa3HOCTH TMOTEHIMAIOB B 3JEKTpOCTaTHUYeCKOM ToJie. CBs3b HANPSXKEHHOCTH U
noreHnuana. ['paiueHT noreHuuana.

[IpOBOHUKE B 3JIEKTPOCTATHYECKOM TIojle. PaBHOBecHE 3apsA/M0B B IIPOBOJHMKE. LEMKOCTBH
MPOBOJHUKOB U  KOHAeHcaTopoB. CoeauHeHusi KOHJIEHCATOPOB. ODHEPrus 3apsyKeHHOTO
KOHJIEHCAaTOpa. DHEPrus AeKTpocTaTuyeckoro nosst. O0beMHast IJI0THOCTh SHEPTUHU MOJIS.

Tuner qusnextpuxoB. [lonspuzanus AMAIEKTPUKOB U €€ BUABL. [10IsIprU30BaHHOCTD AUAIEKTPUKOB.
JusnekTpuueckass BOCIPUUMYMBOCTD M TPOHUIIAEMOCTb. BEKTOp 3JIEKTPUYECKOTO CMEIICHHUS.
CBoOosHbIE U CBsA3aHHBIC 3apsAasl. Teopema ["aycca s nomns B auanekTpuke. CerHeTOANEeKTPHKH.
DNeKTpUUYECKOe MOJIe B OJHOPOTHOM JUAJIECKTPHKE.

[TocTOSTHHBIN SIEKTPUUYECKUN TOK, YCJIOBHUS €r0 CYIIECTBOBAaHUS U OCHOBHBIE XapaKTEPUCTHUKH.
Croponnue cuibl. Ilonarue DJ1C u Hanpsxenus. ConpoTUBIIEHHE MPOBOJIOYHOTO MPOBOJHHKA.
Coenunenus TPOBOJHUKOB. TemmeparypHas 3aBUCHMOCTH COIMPOTHUBJICHHS W €€ KadyeCTBEHHOE
oObsicHeHne. CBepxmpoBOAUMOCTb. 3akoH OMa B HHTErpajbHOM (opme JUisi OAHOPOIHOIO U
HEOTHOPOJHOTO YYaCTKOB IeNH, s moHou nernu. [Ipasmina Kupxroda. 3akon JIxoyns — Jlenna B
uHTerpasibHON (popme. MormHocTh ToKa. 3akoH Oma u JIxoyna — Jlenna B muddepennnansHoi
dbopme. DNEeKTpUYECKUH TOK B MeTajulax, BaKyyMe€ U Tasax. Knaccuueckas Teopus
ANIEKTPOTIPOBOAHOCTH. DMHUCCHUS AEKTPOHOB. ['a30Bbie paspsabl. [lomynpoBoanuky. 30HHas Teopus
TBeporo Tena. CoOCcTBeHHAs M MPUMECHASI IPOBOAMMOCTH TIOTYIIPOBOIHUKOB. JIHO 1.

Tema 2. «MarautHoe m0ONE», «DJIEKTPOMArHuTHAs HHAYKIUS», «YpaBHeHUs MakcBermiay,
«MarauTHOE II0JI€ B BEIIECTBE»

MarauTHO€ T0JI€ U €r0 XapakTepUCTUKUA. Makpo- 1 MUKPOTOKHU. B0o31€iCTBHE MAarHUTHOTO MOJIs HA
paMKy C TOKOM U Ha MPAMOJIMHEHHBIN TPOBOJAHUK ¢ TOKOM. CHUJIOBBIE JIMHUU MarHUTHOW MHIYKIIUH.
CuioBasi KapTMHA MAarHUTHOTO TOJIST MPSMOJIMHEMHOTO MPOBOJHUKA C TOKOM M KPYrOBOTO BUTKA.
[Ipuniun cynepno3uuuy MarHUTHBIX Toned. 3akoH buo — CaBapa — Jlamnaca. BosneiicTBue
MarHUTHOTO MOJIs Ha ABoKymuiics 3apsia. Cuna Jlopenna. JIBukeHHe 3apsa/ia B MAarHUTHOM TIOJIE.
Oddext Xomra. BuxpeBoii xapaktep MarHuTHOTO ToJis. Teopema ["aycca u Teopema o UPKYIISIAA
BEKTOpa MAarHUTHOU MHAYKIUU (B BaKyyMe).

HamarununBanue MarHeTukoB. HanpsK€HHOCTh MAarHUTHOTO NOJIs. MarHuTHasi MPOHUIAEMOCTh U
MarHuTHas BOCIPUUMYMBOCTh. JlHMaMarHeTWku, mapaMarHeTdku u ¢eppomarHeTuku. CBs3b
BEKTOPOB B 1 H. 3aK0H NOJIHOTO TOKA JUIsl MArHUTHOTO TT0JISI B BellecTBE. Teopema 0 HUPKYJISALUN
BekTopa H.

OnexkrpoMmarHuTHass UHAYKIMSA. DJIC MHAYKIMM B HOJBH)KHBIX U HEMOABMIKHBIX IPOBOJHUKAX.
Bpamenune pamku B maruutHoM nosie. Toku @yko. CamonHaykiusi. UHIYKTUBHOCTh MPOBOJAHMKA.
3akoHn Jlenna. Bzaumuas unaykuus. TpancdopmaTtopsl. PaboTa mo nmepeMenieHu0 mpoBOAHHUKA C
TOKOM B MAarHUTHOM II0j€. ODHEpPrusi MarHUTHOro IoJisi B cosieHouae. [LoTHOCTh sHepruu
MAarHUTHOTO TOJIA.

Buxpesoe anexkrpuueckoe nozie. Tok cmenienus. Cucrema ypaBHeHU MakcBeiia B MHTErpajibHOMN
dbopwme.

Konebarenbubiit  koHTyp. IIlpeoOpazoBanume »sHepruM Ha pa3iMYHBIX »JTamax KojeOaHus.
Huddepennnanpabie ypaBHEHUS CBOOOIHBIX HE3ATYXAIOIINUX U 3aTyXalOIUX KoJeOaHui B HEM U UX
pemenus. JuddepennmansHoe ypaBHEHHE AIIEKTPOMArHUTHONW BOJHBI U ero pemieHue. CKOpoCTb
pacnpocTpaHeHust BoOJIHBL. Bektop VYmoBa-lloiiHTHHra. OHepreTuyeckue XapakKTepUCTUKH
ANEeKTPOMAarHUTHbHIX BOJIH. [lIKkana 3JeKTpOMarHUTHBIX BOJIH.

Pasznen 4. «OnTHka M 3JeMeHThl KBaHTOBOH MEXaHHKH)

Tema 1. «'eomerpuueckas onrtuka». «BoxHoBas onTuka». «KBaHTOBas mpupoaa H3ITyUEHUS»,
«Ilonsspuzaius BOJIH»

Ontuka. 3akoHbI TeoMeTpruueckoit ontuku. [lonHoe BHyTpeHHee oTpakenue. JInH3bI.
WuTtepdepenmus cBera. YcinoBus BOSHUKHOBEHUS HHTephepeHInu. MeTo1 BEKTOPHOU AuarpaMMbl
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IUISL CJIOKEHHUS JIBYX WJIM HECKOJIbKUX BOJH. IIpMHIHMI mosydeHus: HHTepPEepeIMOHHON KapTHUHBL
VYcnoBusi MaKCUMYMOB ¥ MHHUMYMOB. Pa3HoCTh a3 u pa3sHOCTh xo1a. MHTepdepeHnrs B TOHKON
mnenke. Konbna HeroToHa.

Hudpakuust cBeta. [lpunnun [roiirenca-®penens. 3onbpl @penens. Judpakmus Ha Kpyriom
orBepctuu. [ludpakuus Ha amuHHON menu. [udpakumonHas pemierka. [1aBHbIE MaKCUMYMBI.
I'maBHBIe MUHUMYMBI. Pa3pemaromas criocoOHOCTb.

[onsipuzoBanublii cBeT. Buasl mosspuzanmu. CrocoObl TOMyYeHHUS TOISMPU30BAHHOTO CBETA.
[IpoxoxaeHre ecTECTBEHHOIO0 CBETa 4epe3 moJisipu3aTop M aHanuzatop. [loBopoT miockoctu
nossipusauuu. [lonsipusanust cBera Npu OTPaKEHUU U IMPEIIOMIIEHUU HA I'PAHULE JTUAIEKTPUKOB.
3akoH bprocrepa. JIBoitHOE myuenpeioMiieHue.

KopryckynsipHo-BOTHOBOW JAyasin3M cBeTa. KBaHT cBeTa. DHEprus u uMIiyiabc ¢otoHa. BHenmHui
dorodrdpdexr. CeroBoe nasnenue. OmnbiTel JlebeneBa. dpdexr Komnrona. TemnoBoe uznydenue.
3axon Kupxroga. AbcomorHo yepHoe Teno. 3akoH Credana-bonbimana. 3akon Buna. TeruoBoe
n3nydenune. @opmyna [lnanka. Pacnipenenenne sHEprun B CIEKTPE U3TYYEHHUS 110 YaCTOTE U JUTMHE
BOJIHBI.

Tema 2. «CrpoeHue artoma». «IJIEeMEHTbl aTOMHOro sapa» Mogenb aroma Tomcona. OmNbIThI
Pesepdpopna mo paccesnuto anpda-uactuil. Mogens atroma Pesepdopna-bopa. Dmnupudeckue
3aKOHOMEPHOCTH B AaTOMHBIX crekTpax. Teopuss bopa. YpoBHM »Heprum aroma BOJOPOAA.
KBanTtoBbIe uncia: riaBHoe, OpOUTaIbHOE, MarHUTHOE.

BonHoBble cBolicTBa MuKpodacTull. J{nuHa BosiHbl e bpoiins u ee cBoiictBa. BonmHoBast pyHKIMS.
CooTHomrenue HeomnpeneneHnoctel [eizenoepra. Ypasuenue [lpenunrepa.

CocraB aToMHOTO siipa. XapaKTepUCTUKH siipa. S aepHbie cuitbl. DHEprus cBs3| sapa. [ledekt macc.
Oueprerudeckuil 3¢dekr snepHoil peakuuu. PaanoakTHBHOE H3JIyd€HHE M €ro BUIbL. 3aKOH
paanoaKkTUBHOTO pacnaja. Snepueie peakuuu. Jlenenue saaep. Cuntes saep. [lonstue o nozumerpun
n 3amuTe. OCHOBHBIE KIIACCHI DJIEMEHTAPHBIX YaCTHULL.

4.3 Jlekuun/j1adbopaTopHbie/IPaAKTHYECKUE 3AHATUSA
Tabmuna 4
Conep:xanue JIeKIUi/JIa00PaTOPHOT0 MPAKTUKYMA/MIPAKTHYECKUX 3aHATHH U
KOHTPOJIbHbIE MePONPUSITUSI

DopmMupy Bun
N Ne 1 Ha3BaHUeE JeKI Ui/ eMble KOHTPOJIb | o
o/ Ne paznena J1200PaTOPHBIX/ NPAKTHYECKHX | KOMIETeH HOrO qacoB
3aHATHIA 10111 Meponpust
THSA
1. Pazpgen 1. «Duzndeckre 0CHOBBI MEXaHUKN)) 3
Tema 1. Jlexmust Ne 1.1 VK-8.1 0,5
«KunemaTtukay. «Kunemartukay. «/luHamukay. OIIK-1.1
«J/IlnHaMUKaY. «Pabora u sHeprus» (c
«Pabora u sHEprHUs» | IPUMEHEHHUEM
MYIBTUMEAUMHOTO
000pyI0BaHUS)
Jlaboparopnas pabota Ne 1.1 YK-8.2 3aInTa 0,5
«M3ydeHne NBUKEHUS Tela 1o VK-8.3 naboparo
HAKJIOHHOM IIJIOCKOCTH» WJIH OIIK-1.2 PHBIX
«M3yueHne 3aKOHOB OIIK-1.3 pabot
MPSMOJIMHEHOTO IBUKEHUS U OIIK-5.1
CcBOOOHOTO ITaJICHUSI Ha MAIlIMHE
ATByna» unu «3yueHue
KMHEMATUKH ¥ THHAMHUKU
MOCTYMATEeTLHOTO JIBH>KECHUS)
win «M3mepenune koapurrenta
TPEHUsI KQUeHUsD»
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DopmMupy Bun
Ne 1 Ha3BaHMe JeKI Uit/ eMble KOHTPOJIb
Ne Koa-Bo
u/n Ne paznena JIa0OpaTOPHBIX/ NPAKTHYECKAX | KOMIETeH HOT'0 4ACOoR
3aHATHH 10107 Meponpus
THA
[IpakTuueckoe 3anstue Ne 1.1 VK-8.2 pelieHue 0,5
«Kunemarukay. «/lunamukay. YK-8.3 3aa4
«PaboTa u sHeprus» OIIK-1.2
OIlK-1.3
OIlK-5.1
Tema 2. «Mexanuka | Jlexnus Ne 1.2 VK-8.1 0,5
TBEPAOTO TEJIAY. «MexaHHKa TBEPAOTO TEIay. OIIK-1.1
«dedopmanms «ledopmanus TBepioro Tema» (¢
TBEPJIOTO TEJIa IpUMEHEHHEM
MYJIbTUMEANIHOTO
000py10BaHUSA)
Jlaboparopuas padora Ne 1.2 YK-8.2 3aIuTa 0,5
«M3yuenue 3axona coxpanenns | YK-8.3 nabopato
DHEPIUHU C MIOMOUIBI0 MAasITHUKA OIIK-1.2 PHBIX
MakcBemna» win «M3yuenue OIIK-1.3 pabot
OCHOBHOTO 3aKOHA TUHAMUKH OIIK-5.1
BpAIaTeILHOTO JIBIKCHHS C
oMo MasgsTHUKA O0epOeKar»
(c mpumeHeHNeM U(PPOBBIX
YCTPOMCTB /17151 OTYUYECHHUSI U
00pabOTKHN IKCIIEPUMEHTATBHBIX
JTAHHBIX)
[IpakTrueckoe 3anstue Ne 2 VYK-8.2 perieHue 0,5
«MexaHuKa TBEPAOTO Teay. VYK-8.3 3amay
«/lepopmanms TBepIOTO TENTAY OIIK-1.2
OIIK-1.3
OIIK-5.1
2. | Pazgen 2. «Moaekyasipaasi puzuka u 3
TEPMOJAMHAMMKA)
Tema 1. Jlexmms Ne 1 VK-8.1 0,5
«MoJiekyIsipHO- «MoJieKynsIpHO-KMHETHYeCKas OIIK-1.1
KHHETHUYecKast Teopus» (C MPUMEHEHUEM
teopus» (MKT) MYIBTUMEAUMHOTO
000py/I0BaHNUs).
Jlaboparopnas padota Ne 2.1 YK-8.2 3aIuTa 0,5
«OmnpeneneHue OTHOLIEHUS YK-8.3 nabopato
TEIUIOEMKOCTEN BO3/ayXa Npu OIIK-1.2 PHBIX
IMOCTOSSHHOM JAaBJIECHUHU U OIIK-1.3 pabot
MOCTOSIHHOM 00BbeMe» OIIK-5.1
(c mpumeHeHneM UPPOBBIX
YCTPOMCTB 7Sl IOJTYYECHUS U
00pabOTKU IKCIIEPUMEHTATBHBIX
JTAHHBIX)
JlaGopatopHnas paborta Ne 2.2 YK-8.2 3aIuTa 0,5
«Omnpenenenune yausepcanpHoir | YK-8.3 nabopato
ra30BOM OCTOSIHHOW» WK OIIK-1.2 PHBIX
«HUccnenosanue uzomnponeccosy | OIIK-1.3 pabot
(c mpuMeHeHneM UQPPOBBIX OIIK-5.1
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DopmMupy Bun
Ne Ne m HazBanme Jeknui/ eMble KOHTPOJIb Koi-Bo
u/n Ne paznena JIa0OpaTOPHBIX/ NPAKTHYECKAX | KOMIETeH HOT'0 4ACOoR
3aHATHH 10107 Meponpus
THA
YCTPOMCTB I MOJYUYECHUS U
00pabOTKH IKCIIEPUMEHTATbHBIX
JTAHHBIX)
[IpakTuueckoe 3anstue Ne 2.1 YK-8.2 pelieHue 0,5
«MoneKynsIpHO-KUHETHYECKast YK-8.3 3amaq
TEOPUSD) OIIK-1.2
OIlK-1.3
OI1K-5.1
Tema 2. Jlexmus Ne 2.2 VK-8.1 0,5
«Tepmonunamuka». | «OCHOBBI TEPMOJUHAMUKI. OIlK-1.1
«SIBnenns nepeHocay | «SIBieHus mepeHocay (¢
IPUMCHCHHEM
MYJIbTUMEAUIHOTO
000pyI0BaHUs).
[IpakTuueckoe 3anstue Ne 2.2 VK-8.2 pelIeHue 0,5
«TepMmoanHamMuKay. «SIBICHHS YK-8.3 3amad
TepeHocay OIlK-1.2
OIlK-1.3
OI1K-5.1
3. | Pazgen 3. «DIeKTpOMArHeTU3M 6
Tema 1. «OCHOBEBI Jlexmms Ne 3.1 VYK-8.1 0,5
BIIEKTPOCTATUKH. «OCHOBBI JIEKTPOCTATUKH. OIIK-1.1
«ITocTosiHHBIN «IToCTOSIHHBIN ATEKTPUUECKUI
ANEKTPUYECKHI TOK» | TOK» (C IPUMEHEHUEM
MYJIbTUMEAUIHOTO
000py10BaHNUS)
JlaGopaTtopnast padora Ne 3.1 YK-8.2 3aIuTa 0,5
«M3ydenne Tonorpaduu YK-8.3 nabopato
AIEKTPUIECKOTO TIOJISH WITH OIIK-1.2 PHBIX
«OmnpeneneHne eMKOCTH OIIK-1.3 pabor
KOHJIEHCATOPA C MOMOIIBIO OIIK-5.1
0aNTMCTUYECKOTO
raJlbBAHOMETPa» WU
«M3mepeHune conpoTUBICHUS
METOJIOM MOCTOBOM CXEMBbI» WU
«HccnenoBanue mone3Hou
MOIITHOCTH U Kod(PuimeHTa
IIOJIE3HOTO ACHUCTBUSA
UCTOYHUKOB MOCTOSTHHOTO TOKa»
wm «MccnenoBanre BOJbT-
aMIIEPHON XapaKTePUCTUKU
MOJIYTIPOBOTHUKOBOTO IMO/Aa» (C
pUMEHEHHEM ITU(POBBIX
YCTPOMCTB 7Sl IOTYYCHUS U
00pabOTKH IKCTIEPUMEHTAIBHBIX
JTAHHBIX )
[Ipaktuyeckoe 3anste Ne 3.1 YK-8.2 pelieHne 0,5
«OCHOBBI DIIEKTPOCTATHUKI) 3a1a4
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KPUBU3HBI JIMH3BI C IOMOILBIO
xosen HerotoHay nnm
«OrnpeneneHue IIMHbI CBETOBOU
BOJIHBI C IOMOIIBIO
JU(PPAKIIMOHHOMN PEeLISTKI.

DopmMupy Bun
Ne 1 Ha3BaHMe JeKI Uit/ eMble KOHTPOJIb
Ne Koa-Bo
Ne paznena JIa0OPATOPHBIX/ MPAKTHYECKUX KOMIIETEH HOT'0
n/n 3aHATHH 107071 Meponpus Hacos
THA
YK-8.3
OIlK-1.2
OIlK-1.3
OIlK-5.1
[IpakTuueckoe 3anstue Ne 3.2 VK-8.2 pelieHue 0,5
«[TocToSTHHBIH 2MEKTPUIECKUI YK-8.3 3amad
TOK» OIlK-1.2
OIlK-1.3
OI1K-5.1
Tema 2. Jlexms Ne 3.2 VK-8.1 0,5
«MaruutHoe nosie». | «MarHuTHoe moJiey. OIlK-1.1
«QNeKTpoMarHuTHas | «DJIEKTPOMATrHUTHAS WHTyKITHS.
WHIYKIIAS. «YpaBHeHus: MakcBesuiay (c
«YpaBHEHUS MIPUMEHEHHEM
Makcemnnay» MYJIbTUMETUNHOTO
000pyI0BaHuUs).
Jlaboparopuas padota Ne 3.2 YK-8.2 3amuTa 0,5
«Omnpenenenue ropu3onTanpaol | YK-8.3 naboparo
cocrasisironneit Hanpsokernoctn | OINK-1.2 PHBIX
MarHUTHOTO TIOJIS 3eMITHY UITH OIIK-1.3 pabot
«CHsTHE TIETIU TUCTepe3nca OIIK-5.1
(beppOMarHUTHOTO CTEPXKHS C
MOMOIUIBIO OcUUIuIoTpaday Uuiu
«M3yueHre MarHuTHOTO TOJIS
coneHouna» umm «Mzyuenue
SIBJICHUSI B3aMMHOMN MHIYKIIUU»
(c npuMeHeHueM U (POBBIX
YCTPOMCTB 1 MOTY4YEHHUS U 00-
PaboOTKU SKCIIEPUMEHTATIBLHBIX
JTAHHBIX)

6. Pa3nen 4. «<OnTuka u 3neMeHTsl KBaHTOBOM (pr3nkmy» 3
Tema 1. Jlexnus Ne 4.1 VK-8.1 0,5
«["eomeTpuueckas «["eomeTpuyueckas ONTHKA. OIIK-1.1
ontuka». «BonHoBas | «BomHoBas onTukay.

OTITHUKA. «KBanToBas npupoa

«KBanToBas npupoaa | u3nydeHus» (C IpuUMEeHEHHUEM

W3ITy4EHUSD) MYIBTUMEAUMHOTO
000pynoBaHus)
Jlaboparopnas pabota Ne 1 YK-8.2 3aIuTa 0,5
«OrnpeneneHue noxasareyen YK-8.3 nabopato
IIPETIOMIIEHUS )KUJIKOCTEH € OIIK-1.2 PHBIX
nomo1neko pedpaxromerpay wim | OINK-1.3 pabot
«Ornpenenenue paguyca OIIK-5.1
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DopmMupy Bun
Ne 1 Ha3BaHMe JeKI Uit/ eMble KOHTPOJIb
Ne Koa-Bo
u/n Ne paznena JIa0OpaTOPHBIX/ NPAKTHYECKAX | KOMIETeH HOT'0 4ACOoR
3aHATHH 10107 Meponpus
THA
(c mpumeHeHneM U(PPOBBIX
YCTPOMCTB I MOJYYECHUS U
00pabOTKH IKCIIEPUMEHTATbHBIX
JTAHHBIX )
Jlaboparopuas pabota Ne 4.2 YK-8.2 3aIuTa 0,5
«JxcnepuMeHTanbHoe n3ydenune | YK-8.3 naboparo
3aKOHOB TeruioBoro uainydeHus» | OINK-1.2 PHBIX
wm «MccnenoBanue Bakyymuoro | OINK-1.3 pabot
dboTodIEMEHTa» HIIH OIIK-5.1
«HMccnenoBanne U3ny4eHus
a0COJIIOTHO TBEPJIOTO TeJla» HIIN
«HccnenoBanre BHENTHETO
dboTorpdexray (c mpuMeHEHHUEM
IU(POBBIX YCTPOUCTB JIIsS
NOJIy4eHUs! U 00paboTKU
IKCIIEPHUMEHTAITHHBIX JIAHHBIX)
[MpakTaeckoe 3ansTue Ne 1 VK-8.2 pelIeHne 0,5
«["eoMeTpudecKas ONTHKAY. YK-8.3 3aa4
«BosHOBas onITHKAY. OIlK-1.2
«KBanToBas npupoaa OIIK-1.3
W3ITYYICHHS. OIIK-5.1
Tema 2. «Ctpoenune | Jlexius Ne 4.2 VYK-8.1 0,5
atomay. «9nemeHThl | «CTpoeHue aromay. «mements | OIMK-1.1
aTOMHOTO SI/Ipay aTOMHOTO siipa» (c
PUMEHEHHEM
MYJIBTUMEIUITHOTO
000pyI0BaHUS)
[Ipaktruueckoe 3anstue Ne 4.2 YK-8.2 perieHue 0,5
«Ctpoenne atoma. DJIEeMEHTHI OIIK-1.2 3amay
KBAaHTOBOU MEXaHUKM OIIK-1.3
OIIK-5.1
KonTtponbHas padoTa YK-8.1 0,5
YK-8.2
YK-8.3
OIIK-1.1
OIIK-1.2
OIIK-1.3
OIIK-5.1
Tabmuna 5
HepequL BOMNPOCOB J1Jisl CAMOCTOATC/IBHOI0 U3Yy4CHUHA TUCIHTUIIJIMHBI
e Ne Ilepeuens paccMaTpuBaeMbIX BONPOCOB /LIS CAMOCTOSITEJILHOTO U3y4YeHUsl U
o/n | Pastena nepevyeHb KOMIIETEHIIUI, 0CBAMBAEMbIX IPH UX U3y4YeHUH (MOKeT
U TeMBbI O0CBAHBATHCS YACTh KOMIETEHIHH)
Paznen 1
1. Tema 1 3aKOH BCEMHUPHOTO TAroTeHus. LIeHTp Macc MeXxaHHMYeCKOW CHUCTEMBI, 3aKOH
JBUKEHHS IIeHTpa Macc. J[Bmwkenue ten ¢ nepemenHoi Maccoit (YK-8.1, YK-8.2,
YK-8.3, OIIK-1.1, OIIK-1.2, OITK-1.3, OIIK-5.1)
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Ne Hepe'{eﬂb paccMaTpuBaeMbIX BOIIPOCOB ISl CAMOCTOSTEJIbHOT0 U3YUCHUS U

Ne .
wn pa3iena nepevyeHb KOMIETEHIIUI, 0CBAMBAEMBbIX MIPH UX U3y4YeHUH (MOKeT
H TeMBbI 0CBaMBATbLCSl YaCTh KOMIIETEHIIHH)
Paznen 2

1. Tema 2 Peanbubie rasbl, sxuakoctd 1 tBepasie Tena (YK-8.1, YK-8.2, YK-8.3, OIIK-1.1,
OIIK-1.2, OIIK-1.3, OTIK-5.1)

Pa3nen 3

1. Tema 1 DJIeKTpUYECKUEe TOKH B MeTauiaxX, Bakyyme u razax (YK-8.1, VK-8.2, YK-8.3,
OIIK-1.1, OIIK-1.2, OTIK-1.3, OIIK-5.1)

Paznen 4

1. Tema 2 OcHoBHbIe Kiacchl anmeMenTapubix dactuil (YK-8.1, VK-8.2, YK-8.3, OIIK-1.1,
OIIK-1.2, OIIK-1.3, OTIK-5.1)

5. O6pa3oBaresibHbIEC TEXHOJIOTHH
Tabnuia 6
IlpuMeHeHHe AaKTUBHBIX 1 HHTEPAKTUBHBIX 00Pa30BATEIbLHBIX TEXHOJIOT M

HaumeHoBanue
HCMO0JIb3yeMbIX
Ne aKTHBHBIX M
Tema u popma 3aHATHUSA
n/n HHTEPAKTHBHBIX
o0pa3oBaTeJIbHbIX

TEeXHOJIOTuH

1. | Jlabopatopuas pabota Ne 1 «M3yuenme nBwxkenus tena 1o | JIP | PaGoTa B manpix
HAKJIOHHOU TUTOCKOCTHY 17001 «3ydenne 3aKOHOB rpymnmax
MPSIMOJIMHEHHOTO JTBMKCHUSI 1 CBOOOTHOTO TIa/ICHHsI HA MAalllMHE
AtByma» wnm  «M3ydeHWe  KMHEMAaTUKA W JHHAMUKHU
MOCTYMATENILHOTO JBWXKEHUs» win «V3Mepenne koddduirenra
TPEHUST KAaYCHUS

2. | Jlabopatopnast pabota Ne 2 «M3ydenme 3akoHa coxpanenus | JIP | Pabora B Mambix
SHEPTHU C TIOMOIIBI0 MasTHHKa MakcBemnay win «/3yueHue rpymnmnax
OCHOBHOTO 3aKOHAa JMHAMUKU BPAlIaTEIbHOTO JIBUKCHUS C
MOMOTIIbI0 MassTHUKA OOepOeKar»

3. | Jlabopatopnas pab6ota Ne 3 «Ompenenenue kodpdunmenta | JIP | Pabora B Manbix
BSI3KOCTH JKUIKOCTH METOJIOM TEUCHHS 4Yepe3 Y3KUH KaHal WIH rpymnmnax
«Omnpenenenre kodpduimeHTa BSI3KOCTH KUAKOCTH METOJOM
nagaromero Imapukay uian  «Omnpenenenue  kodduirienta
BSI3KOCTH BO3JIyXa»

4. | Jlaboparopuasi pabotra Ne 1 «M3yuyenue cBoOomHbIx KojebOauuii| JIP | Pabora B Mmanbix
MPYKUHHOTO MasiTHUKa» uiu «OrpeneraeHne NpuBeAEHHON ATUHbI rpymnmax
(U3NYECKOTO MAasTHUKA W YCKOPEHUS CWIbI TSHKECTH» HIIH
«/3ydyeHue BOJHOBBIX SIBIICHHH Ha TIOBEPXHOCTH BOJBI» WIH
«3yueHne 3BYKOBBIX BONH» WiIH «M3ydeHne COOCTBEHHBIX
KoJIeOaHUN CTPYHBI»

5. | JJabopatopnass pabGora Ne 1 «Ompenenenne otHomeHus | JIP | PaboTa B Manmbix
TEIUIOEMKOCTEN  BO3JyXa TMpU TIOCTOSIHHOM JIaBI€HUU W rpymnmax
MOCTOSIHHOM o0beMe» winn  «OrmpeieneHne yHHUBEpCaTbHOM
ra30BOM MOCTOSIHHOW» min «VccnenoBanrne n30IpoIECCOB)

6. | JlabopatopHas pabora Ne 2 «MccremoBanue temnoemkoctu | JIP | PaGoTa B Manmbix
TBepaoro  terma»  wim  «Ompenenerne  KodpQUIEHTA rpymnmnax
TEIUIONPOBOJHOCTH BO3AYXa»
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HaunmenoBanue

HCMOJIb3YeMbIX

Ne AKTHUBHBIX U

Tema u ¢popma 3anaTUSA
n/n HHTEPAKTHBHBIX
o0pa3oBaTe/IbHBIX
TEXHOJIOTHH

7. | JlabopatopHass pabora Ne 1 «M3ydenme Tomorpaduu | JIP | PaboTa B Manmbix
aNIeKTpUYeckoro  moyis»  wian - «OmnpenereHne  €MKOCTH rpyImax
KOHJIEHCATOpa ¢ NOMOIIbIO OAJUIMCTUYECKOTO rajbBaHOMETpa»

8. | JJabopatopHas pabora Ne 2 «M3mepenme comnporuBienus | JIP | Pabora B Mambix
METOJIOM MOCTOBOW cxeMbl» wimM «lccinenoBanue MNOJIE3HON rpymnmax
MOIITHOCTH ¥ KO3((UIIMEHTA MOJE3HOTO NEHCTBUS HMCTOYHUKOB
IIOCTOSTHHOTO  ToKa» win «MccnenoBanue BOJIbT-aMIIEPHOU
XapaKTEPUCTHUKH MOJTYTPOBOIHUKOBOTO JIHOIA»

9. | JlJabopatopHas pabora Ne 1 «Omnpenenenune ropumsoHTanpHOU | JIP | PaboTa B Manmbix
COCTABIISAIONICH HAMPSKEHHOCTH MAarHUTHOTO TIOJST 3eMIIHY WIIH rpymmax
«CHATHE TeTIM Trucrepe3nca (eppoOMarHUTHOTO CTEPXKHS C
TTOMOTIIBIO OCIHILTOTpada»

10. | JJaGopatopHast pabora Ne 2 «M3ydenme wmarautHOTO mOJs | JIP | PaboTa B Manmbix
coJieHom 1a» Wi «3ydeHne sBIICHUST B3aNMHOM HHTyKITHH» rpymmax

11. | Jlabopatopuas pab6ota Ne 1 ««Omnpenenenue mokazareneit | JIP | PaGoTa B manpix
MPETOMIICHUS JKHIKOCTEH C TMOMOIIBbI0 pedpakToMerpay WIN rpymnmnax
«OrmpeneneHne pajauyca KPUBU3HBI JIMH3BI C TOMOIIBIO KOJIEI
Hproronay wimm «OnpeneneHue JIUHBI CBETOBOW BOJIHBI C
MOMOIIBI0 TUGPAKITMOHHON PEHISTKID)

12. | JlabopatopHas pabota Ne 2 «OkcmepumeHTanbHOe u3ydeHue | JIP | PaGoTa B manbix

3aKOHOB  TEIUIOBOTO  W3nlydeHus» wim  «MccnenoBanue
BakyyMHOTO QoTodneMeHnTay win «lccnenoBanne W3TydeHUs
abcommoTHO TBepmoro Tena» win «lccnemoBaHue BHEIIHETO
dhoTorddexrar

rpymmax

6. Tekymuii KOHTPOJIb YCIIEBA€MOCTH U POMEKYTOYHAS aTTeCTANUS

Mo UTOraM OCBOCHHA TUCHHUIIJINHBI

6.1. TunoBbie KOHTPOJIbHbIE 32JaHUSA WJIH HHbIe MATEPHUAJIbI, HE00X0AMMbIe
AJI51 OeHKH 3HAHUH, YMeHUIl U HABBIKOB M (MJIM) ONBITA AeSATeJIbHOCTH
TunoBele 3a1auu JJ1s1 KOHTPOJISI HA TPAKTUUECKUX 3aHATUSX,

3aIIUTHI TA0OpaTOPHON PabOTHI U 3a4eTa

Tunossble 3agaun mo pasaeny 1

1. MartepuanbHasi TOYKa JBMXKETCA B MPOCTPAHCTBE COTJIACHO ypaBHEHUSIM: X(t) =5t (M),

y(t)=4—2t2 (M), Z(t):3t—4t3 (M) Haiitn Monynu ckOpoCTH M YCKOPEHUS TOYKM B MOMEHT

Bpemenu t=1c.

2. Kakoif yronm cocraBiseT BEKTOp IOJHOTO YCKOPEHHMs TOYKH, Jexamed Ha obone
MaxoBHKa, C paAlycOM MaxoBHKa 4epe3 t=1,5c mocie Havana nBWKEHUA? YTIOBOE YyCKOpEHHE

maxoBuka ¢ =0,77 paz[/c2 .

3. Haiitu wu3MeHeHue wumMmiynbca mapuka Maccel M=100Tr mnpu ymape o 3emi0 u

KOJIMYECTBO BBIACIUBIICHCS TCIIJIOTHI, €CJIIM OH IIagacT C BBICOTHI h1 =200 CM, a 1mocii€ yaapa

noaHuMaercs Ha Beicoty h, =180 cm.
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4. TonkocreHHbld 1wIMHAP auaMerpoM D =30cm u wMmaccoii m =12 kr Bpamaercs
cormacHo ypasHenmio  ¢(t)=A+Bt +Ct®, tme A=4panx, B=-2pan/c,C=0,2pan/c’.
OnpenenuTth ASWCTBYIONINI HA IIMHAP MOMEHT cuil M B MoMeHT BpemeHH t =3¢ .

5. JlaBneHue BO/bI, TEKYIIEH 110 TOPU30HTAIBHOM TPYOE, IPU N3MEHEHNH IO/l CEYEHUS
yBenmmamiaock Ha 350 [1a . Onpenenuth M3MEHEHNE CKOPOCTH TCYCHUS, €CIIM HayallbHAsk CKOPOCTh
cocraBisuia 1,5m/c.

6. du3uveckuii MasTHUK B BUAEC TOHKOTO CTepxHs JutrHOUW | =120 cm koebnercs 0koio

TOPU30OHTAIBHOM OCH, NEPHEHAMKYJISIPHOM CTEPKHIO, W HAXOJSIIEWCs Ha pacCTOSHUU a
OT cepenuubl cTepkHs. [Ipu kakoM 3HaueHMM @ NEpHOJ KojieOaHui T HMEeT HauMeEHbIee
3Hauenue? Haiitu ero.

7. OnpenenuTh Mepuoja KoJeOaHMM M MaKCUMalbHYIO CKOPOCTh JBWXKEHHS Tpy3a

. Vs
MaTeMaTHYeCKOTO MasiTHUKA, COBEPIIAIONIETO Kojebanus mo 3akoHy X = 0,2sin (Zﬂ't — gj (M) .

8. Uemy paBHa mpuBeJcHHas JUITMHA (PU3UYIECKOTO MAasSTHUKA, COCTOSIIErO W3 TOHKOTO
crepskHst Maccoit Lkr mmuHO#M 80 cM , KOTOPHIi MOABEIIICH HA OCH, OTCTOSIICH HA OJJHY YCTBEPTYIO

JUIMHBI OT OJHOTO M3 €ro KOHIIOB?
9. Ompenenuts muHYy BostHbI yactoToi 50 I'mm, ecm 3a 10 ¢ ona mpeogoneBaer 3 KM .

Tunosble 3a1a4M M0 pasaenay 2

1. KonnuectBo BemiectBa renust v =1,5mone, temmeparypa T =120K. Omnpeaenuts
CYMMapHYIO KHHETHUECKYIO SHEpIruio E, MocTynmaTenbHOro JBHXKEHHs BCEX MOJIEKYIT 3TOTO Ta3a.

2. OnpenenuTs CpPEAHIO JUTMHY CBOOOJHOTO mpobera A MOJIGKYNIBI a30Ta B COCYIE
BMecTHMOCThIO V =5 1. Macca raza m= 0,51 . DddexruBHsii quamerp Monekyis! 0,3-107° .

3. Uemy paBHO m3MmeHenue sHTpornud 10T Bo3myxa MpH M30TEPMHUUYESCKOM PACITHPEHUHU OT
3 1o 8 nuTpoB?

4. Tlpu BBICOKO# TeMrmepaType MoJOBHHA MOJICKYJI a30Ta JUCCOIIMMPOBalia Ha aTOMBL. UeMy
paBHa ylenbHas TEIJIOEMKOCTh C, TIPU MOCTOSHHOM J@BJICHHM B OTHX YClIoBusaXx? Hailtu
roKasaresb auadatbl.

Tunosble 3aga4m Mo pasaeay 3
1. Tpu ToueuHbIX 3apsga (, 20, —( HAXOMATCS HA OJHON MPSAMOM, PACCTOSHHS MEKIY

coceqHUMU 3apsiiaMu paBHO d . HaiiTu HanpspkeHHOCTD 3JEKTPUUYECKOTO MOJIS B TOUKE Ha ITOM ke
MpsIMOii Ha paccTOSIHUKM d OT OTPULIATENIBHOTO 3apsija
2. B BepimHax TpeyrojbHHUKA CO CTOPOHAMH TI0 2 CM HaXOJATCS paBHbIE 3apsipl o 2 HKII.

Haiitu pe3ynpTUPYIONIYIO CHILy, NEHCTBYIOIIYIO Ha 4YerBeptThbiid 3apsa 1HKN, momemieHHbIN
B CEpEMHE CTOPOHBI TPEYTOJIbHUKA.

3. Tpu ranpBaHnveckux aneMeHTa € =3B, &, =5B, & =2 B coeauHensl napamiesnbHo U
3aMKHYTHI Ha BHelIHee compotuBieHne R =2Owm. Mx BHyTpeHHHE conpoTHBieHus I, =10wMm,
r,=20M u r,=0,50M. HaiiTi TOK BO BHEIIIHE}! LIENN U HAIPSDKCHUS HAa KQXKIOM DIIEMEHTE.

4.Tlo nmByM KpyroBBIM BHTKaM, MMEIOIIMM OOLIHIA IIEHTP, TEKYT TOKU cuioil S A u 4 A.
Pasnycel BUTKOB COOTBETCTBEHHO paBHBI 4CcM W 3CcM. Yroil MeXIy HMX IUIockocTsmu 30°.

OmnpenenuTs UHIYKIUIO U HANPSDKEHHOCTH B ICHTPE BUTKOB. PaccMOTpeTh BOZMOXKHEBIE CITydau.
5.KonebarenbHplii kKOHTYp uMeeT WHAYKTUBHOCTE L =16TH, éukocte C=40HD wu

MakcuMaibHoe HanpspkeHue Ha 3axumax U =200 B. Yemy paBHa B HeM MakcuMasbHasl CHjIa TOKa?

Tunosslie 3aga4n no pasaeay 4
1. Ha nu¢pakuvoHHYIO peleTKy HOpMajJbHO MaJaeT MOHOXPOMATHUECKU CBET C JUIMHOU
Bonubl 600 HM. Omnpenenute HauOONMBUIMK MOPSIOK CIEKTPA, MMOJYYCHHBIH C MOMOIIBIO ITOM

PCUICTKH, €CJIN €€ ITOCTOSAHHAA d=2mMKMm.
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2. EctecTBeHHBIN CBET MPOXOIUT Yepe3 MOJSAPU3AaTOP U aHAIU3aTOp, IMOCTABICHHBIC TaK,
9TO YroJ MEXJIy X IIaBHBIMH TUIOCKOCTSIME ¢ = 45° . [lonspuzaTop oTpaxkaeT u mpenomisietT 5%
Ma/IaroIIero Ha Hero ceeta. IlotepsiMu B ananu3arope MoxHO0 npeHeOpeyusb. KakoBa HHTEHCUBHOCTD
Jy4a, BBIIIEALIETO U3 aHAJIM3aTOPa, O OTHOLICHUH K MHTEHCUBHOCTH €CTECTBEHHOTO cBeTa?

3. ®oron npu 3¢p¢ekxre Komnrona Ha cBOOOAHOM 31IEKTpOHE ObLT paccestH Ha yroa 90°.
Omnpenenuts UMITYJIbC, MPHOOPETEHHBIH 3JEKTPOHOM, €CIU SHEeprus (OTOHA 10 pPACCESTHHS
1,02 M»B.

4. Omnpenenuth, KaK U3MEHUTCS AJIMHA BOJIHBI Jie bpoiliisg anexTpoHa aroma Boopoda pu
MEPEXO0/IE €ro C YETBEPTOU OOPOBCKON OPOUTHI HA BTOPYIO.

5. Ompenenute, Ha CKOJIBKO W3MEHHIJIACh DHEPrHs 3JCKTPOHA B aTOME BOAOPOAA IpU
u3JIydeHuu atoMoM otoHa ¢ uiuHoit BosHbl 0,486 MKM .

6. DHeprusi CBS3M s/ipa, COCTOSIIETO M3 TPEX MPOTOHOB M YETHIpEX HEHTPOHOB, paBHA
39,3 M»sB. Onpeaenure Maccy HERTPAIBHOTO aToMa, 00JIAAA0IIETO STHM SPOM.

7. Haiiti mepuo moypacraja paauoakTHBHOTO 30TOIIa, €CIIH €T0 aKTUBHOCTH 3a 10 cyTok
yMEHbIINUIAch Ha 24% MO CpaBHEHHUIO C IEPBOHAYATILHOM.

8. Ompenenute mepuoj MoJypacnana paJuoOaKTHBHOTO HW30TOIA, €clii 5/8 HavYaabHOTO
KOJIMYECTBA sAJIEP ATOTO M30TOTA pacasioch 3a 849 cexyH.

9. 7°-Me30H pacmanaercs B COCTOSHHH TIOKOS HA [BA J -KBaHTa. [I[pHHMMas Maccy ITHOHA
paBHOM 264,1m,, onpefennTe SHEPTUIO KaKIO0TO U3 BOSHUKIINX ) -KBAaHTOB.

[TomHBIM KOMIUIEKT 33714 COACPKUTCA B COOPHHKE 3a/1a4 TI0 Kypcy (pu3uku (cM. myHKT 7.1).

TunoBbie BapuaHThl KOHTPOJIBHOM pabOTHI
1. Tlpu rOpU3OHTAIBLHOM TOJETE CO CKOpOcThI0 U =250M/c cHapsn maccoit M=8kr
pasopBaics Ha [Be 4acTd. Boipimas wacte mMaccoil M, =6 kr momyumna ckopocts v, =400 m/c

B HAIIPaBJICHUH NoJeTa cHapsaa. OnpenenuTs MOayilb U HAallpaBJIeHHE CKOPOCTH U, MEHBIIEH YacTH

cHapsa.
2. Ha cxampe J)KyKOBCKOTO CHIUT YEJIOBEK W JACPKUT Ha BBITSHYTHIX PyKaxX THPH MacCOU
m=5kr kaxnmas. PaccrosHue oT Kaxmoii rupu 10 ocu ckambi | =70 cm. CkaMbs Bpamiaercs ¢

o -1
gactotod N, =1c™. Kak n3MeHHTCS yacToTa BpalICHUs] CKAMBH, €CIIM OH COXKMET PYKH TakK, 4TO
pacCcTOsIHUE OT KaKAo# rupu a0 ocu ymeHsinurces 10 |, =20 cM? MOMEHT MHepIHH 4YelioBeKa U

2
CKaMbH (BMECTE) OTHOCUTENBHO OcU J =2,5Kr-M".
3. B uwmnap ammnuoi | =1,6 M, 3amoiHeHHBIH BO31yXOM IIPH HOPMAILHOM aTMOC(HEPHOM

2
IaBICHUU P,, HAYald MEUIEHHO BJBUIaTh IOpPIIEHb IUIOM@AAbI0 oOcHOBaHMA S =200cMm”.

Onpenenuts cuity F , neiicTBYIONIYIO Ha OPIIEHb, €CIIM €r0 OCTAHOBUTH Ha paccrostuuu |, =10 cm
OT JTHA [IWIMH/pA.

4. OnpenenuTh KOIMYECTBO TEIUIOTHI Q, KOTOpOE HAmO COOOIIUTH KUCIOPOAY 00bEeMOM
V =50 1 npu ero M30XOPHOM HarpeBaHuy, YTOObI AaBieHHe ra3a nosbicuioch Ha Ap =0,5 MIla .

5. Ileummaka maccoir M=200Mkr, Hecymas Ha cebe 3apsng (=40uKn, nerena
B OJJIGKTPUYECKOE TII0JIE B HANpaBICHHH CWIOBBIX JHHUH. [locime TPOXOXKIEHHS pa3sHOCTH
norernuanos U = 200 B mbumnka numena ckopocts v =10 M/c . Onpenenuts ckopocTh U, MBLUTMHKH
710 TOTO, KaK OHa BIIETEJNA B IOJIE.

6. DIeKTpOH IBIKETCS B OJAHOPOAHOM MarHUTHOM mosie ¢ uHAykuued B =0,1Tn mo
OKpYyXHOCTH. OTIpe/ieNIuTe yriIoBYI0 CKOPOCTh BPAILICHHS DIIEKTPOHA.

7. B oaHopomHoM MmarHuTHOM moie ¢ uHaykuueid B =0,5Tn Bpamaercs ¢ uactotoit
n=10c" crepsxens amunoii | = 20 cm . Ock Bpalenus napasiebHa TNHUAM HHIYKIHU U IPOXOIUT

YCpe3 OAUH U3 KOHLIOB CTCPIKHA IICPIICHAUKYIISIPHO €T0 OCH. OHpe,Z[eJ]I/ITB Pa3HOCTh NOTCHIIUAJIOB U
Ha KOHIAaxX CTCPIKHA.
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8. [IlapamnenbHblii My4OK CBETa MEPEXOIUT W3 IIIMLEPUHA B CTEKJIO TaK, YTO MYYOK,
OTPAXECHHBIM OT TPAaHULBI pa3feiia ITUX CPeld, OKa3bIBACTCS MAKCHUMAJIBHO IOJIIPU30BAHHBIM.
Onpenenuts yrosi y MeXIy NaJaroliuM U IPEJOMIICHHBIM IIyYKaMHu.

9. UYepnoe teno umeer temneparypy T, =500 K. Kakosa 6yner remneparypa T, Teina, ecnu
B pe3yJIbTaTe HArpeBaHMsl MOTOK U3JIYUCHHs YBEIUYUTCS B N =5 paz?
225

10. Ompenenutb, Kakas A0S PagMOAKTHBHOIO M30TONA o AC pacrafaercss B TEYECHHE

BpeMeHHu t =6 cyTok .

Bormpocs! asis 3anuTel 1abopaTOpHBIX paboT

Bomnpocsl no pasaeiy 1

=

3akousl HeroToHa
OCHOBHOM 3aKOH IMHAMHKH BpallaTeIbHOTO aBIKeHus. Ero popmynupoBku

w N

TapameTpsl (S, v, a) PaBHOMEPHOTO M PAaBHONEPEMEHHOTO JBHKeHHs. Kunemarudeckue

(hopmyIib

Kunernyeckast 3HEpPTHsI BpalaTeIbHOTO JIBAKCHUSI

[Ipuposaa v BUIIBI CHIT TPSHHS

Cuna TpeHus: Ka4eHHsI, CKOJTBKECHHUS, TIOKOS

[TapameTpst 1 pOpMYITBI, OTTMCHIBAIOIINE BPAIIATEIHHOE IBHIKCHUE

MoMeHT nHepuMu MaTepUAIBHONW TOYKH U Tella

OCHOBHOM 3aKOH JHHAMHKH BPAIIaTeILHOTO JIBHKCHUS

0. Teopema IlIteiinepa

11. Inarpamma pactspkenus. [Ipenen npouyHocTH, ynIpyrocTu, TEKy4ecTH

12. 3akon ['yka B mudpepenunansHoi 1 uHTErpasibHON hopme. OTHOCUTENBHOE U a0COTIOTHOE
yauHeHnue. Hanpsikenue

13. 3akOH coOXpaHEeHUs] MEXaHUYECKOU SHEPTUH

14. 3akoH coxpaHeHHs] MOMEHTa UMITYJIbCa IIPU BpalaTeIbHOM IBHKECHUU

15. Onucanue ABMKEHUS Teja B MOJIE CUII TSOKECTH (IO YTIIOM K TOPU30HTY)

16. YpaBHEeHME HEPA3PHIBHOCTH

17. YpaBuenue bepnymm

18. Bszkocts. KoadduimeHT BA3KOCTH (IUHAMHUYECKOW M KuHemaTudeckoi). Ilapametpsl,
OTIPEICIISAIONINE BA3KOCTh CPEJIb

19. Pexxumebl Teuenns xuakoctd. Yucno PeiiHonbca

20. ®usndeckuit, MPyKUHHBIA U MaTeMaTHIeCKU MasTHUK. [IpuBeneHHas niuHa GU3nIecKkoro
MasiTHUKa

21. XapakTepucTUKH KoJiebaHuii (Iepruoa, 4acToTa, aMIuIuTyaa, ¢aza)

22. Bonna. Buel BosH. XapakTepUCTUKUA BOJTH

23. ®opmyna pacueTa nepuoaa NpyKMHHOTO, (PU3NYECKOTO K MaTEMAaTHYECKOTO MasiTHUKA

POo~No oA

Bonpocel no pasneay 2
OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOpUHU
Wneanbuplii ras3
YpaBHEHHE COCTOSIHUSA UAEATIBHOIO ras3a
[lIxana KenpBuna u Llenbcus
I'a30BBIE 3aKOHBI
H3onporneccor
[IepBoe Hayano TepMOIUHAMUKHI
KIIJI rerioBoro ABUraTens v ujaeaibHoi MammuHbl KapHo
PeanbHblii ra3. YpaBaenue Ban-/Iep-Baansca
10 Anmabatusiii mponece. Koagpumment [lyaccona

CoNo~wNE
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CoNooR~LNE

22.

23.

24,

25.

N

RBOoo~NoGOR~W®

11.
12.
13.

0.

Bomnpocsl no pazaeny 3
HanpskeHHOCTb U MOTEHLIHMAJ 3JIEKTPOCTaTUUECKOIO 10JIs, CBSA3b MEXAY HUMU
[punnun cynepno3unuu noseid. Pabora mosns
Teopema o HUPKYISILUY BEKTOPA HAPSHKEHHOCTU
CunoBble JIMHUYU U DKBUIIOTEHIIMAIbHBIE IOBEPXHOCTH, UX B3aUMOCBA3b. BekTOp rpagueHTa
Teopema ["aycca [uist 371€KTPOCTATUYECKOTO OISl B BAKYYME U BEILECTBE
Emkocts. [TapameTpsl, onpenensonine eMKOCTb IJI0OCKOI0 KOHAEHCAaTopa
CBs13b HANPSDKEHUS U HATIPSKEHHOCTH B 3JIEKTPOCTATHUECKOM I10JIe
CoennHeHUs KOHJEHCATOPOB
TuIbl IUAIEKTPUKOB U BUABI NoJsApu3anuu. [lonspu3zoBaHHOCTE. JIudneKkTpuyeckas
MIPOHULIAEMOCTb. DJIEKTPUUECKOE CMEILIEHNE

. DHeprus 3apssKeHHOTO NMPOBOIHMKA, KOHAeHcaTopa. OO0beMHas TNIOTHOCTh SHEPTUU
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.

ComnpoTuBIeHHE TTPOBOJIOYHOTO MPOBOHUKA

CoeanHeHus MPOBOJHUKOB

Curna ¥ I0THOCTh TOKa

3akonsl Oma

3akon [[xoynsa — Jlenna

[IpaBuna Kupxroga

[ToryrpoBOAHUKH, HX OTJIMYHE OT METAJIIOB M TUJICKTPUKOB
DJEeKTpOHHAS M TBIPOYHAS IPOBOIUMOCTD B MTOJTYITPOBOTHUKAX
CoOcTBeHHas ¥ IPUMECHAs! TIPOBOJMMOCTh B TIOJTYIIPOBOTHIKAX
[TonynpoBOAHUKH P - ¥ N -THIIA, UX TOJTydEeHUE

MaruutHoe noJie, ero xapakrepuctuku. Cunosslie nuHuu. Cuna Jlopenna u cuina Ammnepa.
3akoH buo-Casappa-Jlanaca. MarautHoe nose 3emiun
OCHOBHBIE TIOJIOKEHHUSI TEOPUU AJIEKTPOMArHUTHOTO TMoJia MakcBemia. YpaBHEHUs

Makcgema. Teopema 0 HIMPKYJISLNU BEKTOpa B. Teopema ["aycca a1 MAarHUTHOTO TIOJIS B
BaKyyMe

@®eppo-, mapa- W JAUAMAarHETUKH, WX OTJIMYUTENbHbIE OCOOEHHOCTH. MexaHu3m
(dhopMupOBaHUS OCTATOYHON HaAMarHWYEHHOCTH y peppomaraetukoB. Touka Kropu. Iletns
rucTepesuca

Maruutaoe moste. Ilotok Bekropa B . SIBieHHe 3II€KTPOMArHUTHONH MHIYKIHHA U
camounaykuuu. [Ipasuno Jlenma
OcHOBHBIE TOJIOXKEHUS TEOPUH AIEKTPOMArHUTHOTO 10JIsi MakcBeiia. YpaBHEHHS

Makcgemta. Teopema o mupkyisiiun Bekropa B . Teopema IMaycca a1t MarHuTHOTO TOJIS B
BaKyyMe

Bomnpocsl no pasaeny 4
3aKOHBI OTPAKEHUS U IPETOMIIEHUS CBETOBBIX BOJIH
OTHOCUTENBbHBIE M aOCOJIIOTHBIM TOKa3aTenu TNpeloMIIeHUs. SIBlieHHE IOJIHOrO
BHYTPEHHET0 OTPaKEHUS
[Honspuzauus ceera. Yrou bprocrepa. 3akon Maitoca
Hutepdepentus u qudpakius cBera
OmnbiT FOHra. MHTepdhepeHus B TOHKUX TIIEHKaX
Konbua HeroToHa B OTpa)k€HHOM U MPOXO/IAIIEM CBETE
YcnoBue nHTepHEepEeHIMOHHBIX MAKCUMYMOB 1 MUHUMYMOB
ITpunuun [Mtoiirenca-@penens. 3oub1 Openens
VYcnoBue riiaBHbIX MAKCUMYMOB M MUHUMYMOB JUISl IU()PAKIIMOHHOMN peleTKu
JudpakionHas KapTMHa B MOHOXpOMaTHYeckoM Hu OermoM cBete. Paspemaromas
CMOCOOHOCTh AU(PAKIIMOHHOM pereTKH
SBnenue porordpdexra. Bunst porosrddexra
VYpaBuenue DiiHimreiina. Kpacnas rpanuna gporosppexra
[TapameTprl,  XapakTepu3ylOIIME  CIIOCOOHOCTb  TeNl  MOrjolmarh W H3Iy4arhb
AJIEKTPOMArHUTHBIE BOJIHBI
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14. 3akon Kupxroda. 3akon Credana — bonpiimana. 3akoH Buna
15. A6comotHo uepHoe Teno. Cepoe Teno
16. Cnextp. Bunel ciektpoB. CriekTpsl HCIyCKaHUs U noryioineHus. CeKTpanbHbIi aHaIu3 U

€TO IMPUMCHCHUC

17. Tlocrynatel Bopa. O6pa3oBaHue CrieKTpa U3Iyd4eHus: aToMa BOAOPOAa

[lepedeHb BONPOCOB, BHIHOCUMBIX HA TPOMEKYTOUHYIO aTTECTAIUIO (3a4eT)

Pa3gen 1. «Pusnueckre 0CHOBLI MEXAHUKID)

1.

2.

9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.

[Mpenmer dpusuku. Metonsl pusndeckoro ucciienoBanus. Posib GU3MKK B pa3BUTHH TEXHUKH
Y BIIUSHUE TCXHUKU Ha pa3BUTHE (DU3UKH.

MexaHnueckoe IBMKEHHE Kak MpocTeimas gopma aBrkeHus marepun. Kiaccmueckas
MexaHnuka. [I[pocTpaHCTBO M BpeMsl B KJIACCUUECKOM MexaHuke. Du3znueckue MoJienu.
Kunematnueckoe onucanue ABMxKeHUsE TOUkH. CKOPOCTh U YCKOPEHUE TTPU KPUBOJIMHEHHOM
newkeHnn. HopmanbHoe 1 kacarenbHOe (TaHreHIIMAIbHOE) YCKOPEHUSI.

JIBM>KEHHE TOYKHM IO OKPYKHOCTH. BEKTOpBI yrioBOW CKOPOCTH M YIJIOBOTO YCKOPEHHS.
CBs13b TMHEWHBIX CKOPOCTEHN U YCKOPEHUH C YTIOBBIMU CKOPOCTSIMU M YCKOPEHUSMU.
Juunamuka. Mexanunueckas cuctema. Cuma. Macca u umnynsc. CoBpeMeHHasi TPaKTOBKA
3akoHOB HproTOHA. CHITBI B MEXaHHKE.

Nmnynbe cucteMbl MaTepUAIbHBIX TOUEK. 3aKOH COXPAHEHUS UMITYJIbCa.

O6o06mennas gopmynupoBka |l 3akona HeroroHa. 3akoH BceMupHOro TaroTeHus. LleHTp
MAacCc MEXaHMYECKOM CUCTEMBI, 3aKOH JBUKEHUS LIEHTpPa Macc. J[BHKeHUE TeJl ¢ TEPEMEHHOM
MAaCCOH.

DHeprus Kak yHUBEpCaJIbHAsI Mepa Pa3IuIHbIX (OpM JBIDKEHHS M B3auMoieicTBHs. PaboTta
cuibl. KOHCepBaTHBHBIE U HEKOHCEPBATUBHBIE CHIIbL. MOIITHOCTB.

Kunernueckast sHeprust MexaHnueckou cucremsl. [loTeHmanbpHas s3Heprusi.

3aKOH COXpaHEHUs SHEPTUH B MEXaHUKE. Y Japhl.

Mowment unepunn. Teopema Ll teitHepa.

MowmeHT cuibl. OCHOBHOE YpaBHEHHE TUHAMUKH BPAIaTeIbHOIO JBUKEHUS TBEPAOIO TEa.
Kunernueckass sHeprusi Bpallalollerocs W Kardiierocs Teepaoro tena. PabGorta mpu
BpaIaTEIbHOM JIBKEHHH.

MoMeHT uMIlyJibca MaTEpUAIIBHOW TOYKH, MEXAaHWYECKOM CHCTEMBbl K Teja. 3aKOH
COXpaHEHUsI MOMEHTAa UMITYJIbCA.

OcHOBHOE ypaBHEHHE TUHAMUKHU BpallaTeIbHOTO JBM)KEHHUS TBEPAOro Tejaa B 00001eHHOM
BHJIE. 3aKOH COXPaHEHUsI MOMEHTa UMITYJIbCa.

Hedbopmaruss B TBepaom Tene. 3akoH ['yka. Koaddunument Ilyaccona. [marpamma
PaCTSIKEHHUS.

l'unpocratuka HeckuMmaeMoi >kunkoctu. JlaBnenue cronba skunkoctu. Cuna Apxumena.
YcnoBus naBaHus Tedl.

CrauvoHapHOE€ TEUYEHHUE HACATbHOU KUAKOCTH. YPaBHEHUE HEPa3pbIBHOCTHU. YpaBHEHUE
bepnymnu.

Bszkocte xuakoctu. Pexumbl TedeHus. Uwucno PeitHonbpica. Metonsl onpeaeneHus
BSI3KOCTH.

Pa3gen 2. «MouekyiaspHas d)PI3PIK8. U TCpMOJHMHAMUKA)

20.

21.

22.
23.

24,

CratucTuueckuii U TEpMOJAMHAMHYECKUN METOJbl HccienoBaHus. OCHOBHOE YypaBHEHUE
MOJIEKYJIIPHO-KMHETUYECKON TEOpUU MACaNbHBIX ra30oB. TemneparypHas mkana lLlenscus u
KenrBuHa.

Cpennsiss KMHETHYECKass SHEPrust MOJIeKyl. MOJeKyIsIpHO-KMHETHYECKOE TOJIKOBAHHE
a0COMIOTHON TEMIEPATYPHI.

Pacnpenenenrie MakcBesnia MOJIEKY UACATBHOTO ra3a.

Pacnipenenenne bonpimana u 6apomerpudeckas popmyna. CpeaHee YUCIO CTOIKHOBEHUN 1
CpenHsisl AmuHaA cCBOOOHOTO Mpobera.

TepmonuHamMuueckue mapameTpbl. TepMoAMHAMUYECKOE paBHOBECHME M IpoOlLiecC.
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25.
26.
27.
28.

29.

30.

31.

VYpaBHEHME COCTOSAHUS UAEaIbHOrO rasa. M3onpoueccsl.

[TepBoe Hawano TepmoauHamuku. Paborta raza. TemmooOMeH, KOJMYECTBO TETUIOTHI.
BHyTpeHHss sHEpTUs UACTBHOTO ra3a. Yucio crenener cBoOOIbI.

[IpumMeHneHne nepBoro Havyajga TEPMOAMHAMUKH K M30IpoIieccaM. AanabaTHBIN mpolecce.
TemmoemkocTs. YpaBaenune Maiiepa. Koapdunuent [lyaccona. IlomutponHslii mporiecc.
Huxkael. Tepmuueckunii KIT/ nukia. TennoBeie qBUraren, XoJouiabHbIE MalIMHbL. Teopema
Kapno. [Muxi Kapao u ero k.1.1. Bropoe Hagaio TepMOIMHAMUKH.

OO6paTtumbie U HeoOpaTUMBbIE TIporiecchl. DHTponHst. HepaBenctBo Kimaysuyca. Onpenencuaue
SHTPOIIUU PABHOBECHOW CUCTEMbI UEPE3 TEPMOANHAMUYECKYIO BEPOSITHOCTE MAaKPOCUCTEMBI.
Teopema HepHera-Ilnanka.

Cunbl ¥ OTEHLMANIbHAA HEPTUS MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS. YpaBHeHHE BaH-
nep-Baanbca. 3otepmbl Ban-nep-Baanbca n SkCiepuMeHTAIbHBIE H30TEPMBI.

SBnenue nepenoca. JAuddysus, TemIonpoBoHOCTb, BHYTPEHHEE TPEHHE.

Paznea 3. ««DIeKTpOMardeTu3M»

32.

33.

34.

35.

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

51.

DNEeKTpUYECKUe 3apsiibl. 3aKOH COXpAaHEHHS 3apsaoB. BzammojeiicTBue 3apsijaoB. 3aKOH
Kynona.

DNEeKTPOCTaTUYECKOE II0JIe, €r0 XapaKTePUCTUKH. DKBUINOTEHIHAIbHbIE MOBEPXHOCTH U
CHJIOBBIE JIMHUU 3JIEKTPOCTaTHUECKOro noJis. [lpuniun cyneprno3unuy nosei.

[ToTok BekTOpa HampsHYKEHHOCTH 3JeKTpocTaThyeckoro mnois. Teopema [aycca (s
BaKyyMa).

[ToreHnManpHbIl XapakTep 3JieKTpocTaTHdeckoro mnouss. Ilonstue mnorteHnumana. Pacuer
paboThl TpU MepeMENIeHUH 3apsiia B AekTpocTarnyeckom noiie. Hupkynsuus Bexktopa E
ANIEKTPOCTATUYECKOTO MOJISI.

Omnpenenenre pa3HOCTH MOTEHIHAIOB B 3JIEKTPOCTATHUECKOM IoJie. CBS3b HANPSHKEHHOCTH
u noreHnuana. I'paguent noreHnuana.

[TpOBOJHUKHM B 3IEKTPOCTATUYECKOM MOJIE. PaBHOBeCHE 3apsA/0B B MPOBOJHUKE. EMKOCTB
IIPOBOTHUKOB.

Emkxocte  koHzaeHcaTtopoB. CoeAMHEHUs] KOHACHCATOPOB. OJHEPrus  3apsHKEHHOTO
KOHJICHCATOPA.

OHeprus 37eKTpocTaTuueckoro nojst. OobeMHast INIOTHOCTh SHEPTHU MOJISL.

Tuner gudnextpuxos. Ilosgpusanus AMAIEKTPUKOB M ee BuAbl. [lonsipu3oBaHHOCTH
JUDJIEKTPUKOB.  JIMdJIEeKTpUUYecKas BOCIPUUMYMBOCTL W NPOHHLAEMOCTb.  Bekrtop
IEKTPUYECKOTO CMEILEHUS.

CBoGonHble M cBs3aHHble 3apsaabl. Teopema [aycca g mosis B JIMAJIEKTPUKE.
CerseroaneKTpuky. DIEKTPUIECKOE 0JI€ B OJHOPOIHOM JUDIIEKTPHUKE.

IIOCTOAHHBIM  JNEKTPUYECKUH TOK, YCIOBHSL €ro  CyIIECTBOBAaHHUS U  OCHOBHBIE
xapakrepucTuku. Ctoponnue cwibl. [Tonstue 9/1C n HanpspKeHUs.

ConpoTusieHHe NPOBOJOYHOrO NpoBOAHUKA. COeqMHEHMS] IPOBOAHUKOB. TemMmneparypHas
3aBHCUMOCTb COIIPOTHUBIICHUS U €€ KadyeCTBEHHOE 00bsicHeHHe. CBEpXIPOBOIUMOCTb.

3akoH OMa B MHTErpaJIbHOM (opMe JUTsl OTHOPOJHOTO U HEOJTHOPOTHOT'O YYaCTKOB LI€TIH, JUIs
TIIOJIHOU IIEIIH.

[TpaBuna Kupxroda.

3akoH J[xoyns — JleHna B uHTerpagbHoil popme. MOIHOCTE TOKA.

3akoH Oma u [xoyns — Jlenna B nuddepenunansHoi popme.

OnexTpuueckuii TOK B Merauiax. Kilaccuueckass Teopust 2JI€KTPONpPOBOAHOCTH. TOK B
BaKyyMe. DMHCCHs 2JIEKTPOHOB. ['a30BbIe pa3psiibl.

[TomynpoBoaHuku. 3o0HHas Teopust TBepaoro Ttena. CoOCTBeHHas M NpUMeECHas
IIPOBOJMMOCTB HOJIYITPOBOIHUKOB. Jno.

MarauTHO€ 10JIe U €T0 XapaKTEPUCTUKU. Makpo- U MUKpPOTOKHU. Bo3neiicTBHE MarHUTHOTO
I10JIsl HA PAMKY C TOKOM U Ha MPSIMOJIMHENHBIN POBOJIHUK C TOKOM.

CunoBble JMHUM MarHUTHOM uMHAyKuMHM. CuinoBas KapTMHA MarHUTHOTO  IOJIS
MPSIMOJIMHENHOTO NPOBOJHHUKA C TOKOM M KpYyroBoro BuUTKa. [IpuHImn cynepno3unuu
MarHUTHBIX MOJIEH.
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52.
53.

54.

55.

56.
57.

58.

59.

60.

61.

62.

63.

3akon buo — CaBapa — Jlamnaca.

Bo3szeiicTBre MarHUTHOTO 1MOJIs HA ABMKYLIUica 3apsa. Cuna Jlopenina. JIBmxkeHue 3apsijaa B
MarHuTHOM noJje. DddexTt Xoa.

BuxpeBoll xapaktep MarHuTHOrO 1oJjs. Teopema ['aycca u TeopeMa 0 HUPKYJISLUKA BEKTOpA
MarHUTHON UHAYKIUH (B BaKyyMe).

HamarununBanue Mar"metTukoB. HampspkeHHOCT,  MarHUTHOro  mnoss.  MarauTHas
MIPOHULIAEMOCTh U MAarHUTHasi BOCIIPUUMYHUBOCTb.

JlnaMarHeTuKy, mapaMarHeTUKu 1 (peppoMarHeTuKy.

Cas3b BekTopoB B 1 H. 3akoH noiHOro Toka A MarHUTHOTO TOJIs B BenlecTBe. TeopeMa o
nupKyisinuu Bekropa H.

OnextpoMarHuTHass HMHAYKuug. OJIC HMHAYKUMM B MOJABMXKHBIX W HEHOJBHKHBIX
IIpOBOJIHMKAX. Bpamenne pamMmku B MarHuTHOM 1osie. Toku Dyxo.

Camounaykuusi. WHAyKTUBHOCTh MNpoBOAHMKA. 3akoH JleHna. BzauMHas MHIyKUus.
Tpanchopmaropsl.

Pabota no mepemenieHn0 NPOBOJAHUKA C TOKOM B MarHUTHOM I10JIe. DHEPrusi MarHUTHOT O
110J1s1 B cojieHoue. [IIoTHOCTh 3HEpruu MarHUTHOTO TOJIS.

BuxpeBoe snextpuueckoe moie. Tok cmemenusa. Cucrema ypaBHeHUM MakcBenna B
WHTETpaJIbHON (hopme.

Konebarenbublit koHTyp. I[IpeoOpa3oBaHue sHepruM Ha pPA3IUYHBIX ATanax KojeOaHus.
JuddepenunanbHble ypaBHEHUsI CBOOOIHBIX HE3aTyXaIOUIUX U 3aTyXaloIIUX KoJieOaHUi B
HEM U UX peleHusl.

JuddepeHnnanbHOe ypaBHEHUE AJIEKTPOMArHUTHOM BOJHBI M ero pemeHue. CKOpoCTh
pacnipoctpaneHusi BOJHBL. Bektop YmoBa-lIloWiThHra. DHepreTMdyeckue XapakTepHUCTHUKH
AJIEKTPOMArHUTHBIX BoJIH. [1Ikana a1eKkTpoMarHuTHBIX BOJIH.

Pasnea 4. «Onruka u saeMedTsl KBaHTOBOUN QU3HKIY

64.
65.

66.
67.
68.
69.
70.

71.
72.

73.

74.

75.
76.

77.

78.

79.
80.

81.

Onruka. 3akoHbI reoMeTpruueckoil onTuku. [losiHOe BHyTpeHHEee oTpakeHue. JIMH3BI.
HNutepdepentius cBeta. YCiIoBUS BO3HUKHOBEHMsI WHTEphEpeHIMU. MeToa BEKTOPHOM
JUarpaMMBbl JUIsl CIIOKEHUS ABYX UM HECKOJIbKHUX BOJIH.

[IpuHnun noaydeHuss UHTEPPEPEIUMOHHON KApTUHBL. Y CIOBHUSI MAKCUMYMOB 1 MUHHUMYMOB.
Pa3znocts (a3 u pasHOCTh X0Aa.

HNutepdepentus B Tonkoi mienke. Konpiia HeroToHa.

Hudpakuus ceera. [Tpunmun [oirenca-dpenens. 3oub1 Openerns.

Judpakuus Ha KpyrioM oTBepcTuu. Judpakius Ha ATUHHON HIENH.

JudpakuronHas pemerka. ['maBHble MakcUMyMbl. [7aBHble MUHHMYMBL. Pa3peraroriast
CIOCOOHOCT.

[TonsipuzoBanuslii cBeT. Bunbl nonsipuzanuu. CriocoObl NOTyYSHHsI MOISPU30BAHHOTO CBETA.
[IpoxoxaeHue ecTeCTBEHHOIO CBETa uepes3 nosipu3aTop U ananuszatop. IloBopot mnockoctu
MOJISIPU3ALUH.

[lonspuzanus cBeta MpU OTPAKEHUU U MPEIOMIICHUM HA T'PAHMIE JAUSJIEKTPUKOB. 3aKOH
bprocrepa. /[BoiiHOE sTydenpenomieHue.

KopnyckynspHo-BonHOBOW ayanu3Mm cBeta. KBaHT cBera. DHeprusi U UMIYAbC (OTOHA.
Buemrawnit potosddexr.

CseroBoe nasienue. OneiTel Jlebenesa. dppext Komnrona.

TennoBoe wusnyuenue. 3akoH Kupxroda. AbcomoTHO uepHoe Teno. 3akoH Credana-
BonrmMmana. 3akon Buna.

TemnoBoe nsnyuenue. @opmyna [Inanka. Pacnipenenenne sHEprum B CIEKTPE U3ITyYEHUS 110
YacTOTE U JIMHE BOJIHBI.

Monens atoma Tomcona u Pesepdopna-bopa. OnbiTel Pesepdopna no paccesHuro anbga-
4acTULl. DMIIUPUYECKHE 3aKOHOMEPHOCTH B aTOMHBIX cliekTpax. Teopus bopa.

YpoBHM 3HEpruM aToMa BoJopoaa. KBaHTOBbIE uKcia: ri1aBHOE, OpOUTAIbHOE, MATHUTHOE.
BonHoBBIE cBOMicTBa MHUKpodacTul. [[nuHa BosiHBI e bpoiisis u ee cBolictBa. BomHoBas

byHKIMA.
CoortHotienue HeonpeaenaeHHoctel [ eiizendepra. Ypasuenue Llpenunrepa.
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82. CoctaB aTroMHOTO si/ipa. XapaKTEPUCTHKH spa. SAepHble CUbl. DHEpPrus CBs3U spa.
Hedext macc. DnepreTuyeckuii 3pGEeKT sIepHOI peakuuu.

83. PagroakTuBHOE N3ITy4EeHHUE U €T0 BUABL. 3aKOH paJAHOaKTHBHOTO pacnajia. SaepHble peakiuu.
Henenune saep. Cunres siaep. [lonatue o 103UMETpUN U 3aILUTE.

84. OCHOBHBIE KJTACCHI JIEMEHTAPHBIX YACTHII.

6.2. Onucanue nokasaresje 1 KpUTepueB KOHTPOJIA yCIIEBAEMOCTH,
onucaHue KA OLeHUBAHUS

Kpurepuu orieHku perieHus 3aa4vl Ha MPAKTHUYECKOM 3aHSITHH, KOHTPOJIbHOU
paboTe, npu 3amuTe 1a00paToOpHO pabOThI, Ha 3a4eTe:

e 5 0a/JIOB BBICTaBISICTCS CTYACHTY, €CJIU B JIOTUYECKH BBICTPOCHHOM
pelieHny TPaBUJILHO YKa3aHbl ()OPMYJIbI BCEX HEOOXOIUMBIX (PU3MUECKUX 3aKOHOB
C TIOSICHEHUSIMHU, CHENaHbl BCE HEOOXOIUMMBbIE MaTeMaTHYEeCKue MpeoOpa3oBaHusl,
pPUCYHKH (IIpU HEOOXOIUMOCTH ), OJTYUEH NMPABUIHHBIN OTBET;

e 4 (aJs1a BBICTABIISACTCS CTYJICHTY, €CJIM B OTBETE YKa3aHbl BCE HEOOXOUMBIE
dbu3HYecKue 3aKOHBI C MOSCHEHUSMH, NMPUBEACHBI PUCYHKH (MPU HEOOXOIUMOCTH),
HO B TOSICHEHUSIX K (DMU3UUYECKUM 3aKOHAM WJIM B PUCYHKE COJIEpP)KaTCsl HETOUHOCTH,
WM JIOTYIIIEHA MaTeMaTHYeCKUE ONTMOKA MPH PEIICHNH;

e 3 0ajila BBICTaBISACTCS CTYACHTY, €CIM B OTBETE YyKa3aHbl TOJIBKO
HeoOXoauMble (U3MYECKHUE 3aKOHbl WJIM PUCYHKH (IIpU  HEOOXOAMMOCTH),
WM B 3aKOHAX M PUCYHKE JOMYIICHBI OIITMOKH;

e 2 pajia — PEIICHUE HE COIEPKUT OCHOBHOM MOHATUWHBIN ammapar 1o TemMe
3a/1a4u.

st pgomycka K 3a4eTy CTYIAEHT 00si3aH PEIIUTh HUTOTOBYIO KOHTPOJBHYIO
paboTy Ha OLIEHKY «3aYTEHO.

HroroBas oleHKa MO KOHTPOJBHOW paboTe «3aYTEHO» WU «He 3aYTeHO»
oTpeieNsieTCs o cpeAHeMy Oaly Mo BCeM 3a/iauaM BapuaHTa KOHTPOJIbHOM paboThI:

0 — 2,4 6a/1;1a — <HE 32aYTEHOY);

2,5 — 5 0aJJ1I0B — «324TEHO».

Kpurepun o1ieHKH BOIIPOCOB JJIsI 3alIUTHI JJAOOPATOPHBIX paboT:

® «3a4YTEHO0» BBICTABIIAECTCS CTYJIEHTY, €CJIM B OTBETE€ Ha BOMNPOC MPABUIIBHO
yKa3aHbl BCe HEOOXOMUMBbIE (DM3MUECKUE 3aKOHBI W OMPENETCHUSI C MOSCHEHUSMH,
MPaBUJIBHO OIKMCAHbl SIBICHUS WJIM B OTBETE COJEPKATCA HE3HAUYHUTEIIbHbBIC
HETOYHOCTH;

® «HeE 32aYTEHO» — OTBET HE COAEPKUT OCHOBHOM MOHATUWHBIN arrapar 1o Teme
BOIIpOCA.

Jns nmomycka K 3adeTy CTYACHT O0053aH 3allUTHTh BCE BBITOJIHCHHBIC
nabopaTtopHbie padOThI HA OLICHKY «3a4TEHO.

Jlnst jomycka K JK3aMEeHy CTYAEHT O0O0si3aH 3alllUTUTh BCE BBITIOJIHCHHBIC
nabopaTopHbIE PaOOTHI Ha OIIEHKY «3a4TEHO».

HUroroBass omeHka 1O 3amMTe JIA0OpAaTOpHOW  pabOThl  «3aYTEHO»
WU «HEe 3a4YTeHO0» ONpPEJeNSIeTCs M0 CpeHeMY Oasutly peuieHus 3-X 3ajad 1o Teme
paboTel: 2,5 — 5 6a/10B — «3auTeHo»; 0 — 2,4 fajjia — «He 3a4TE€HO» U OTBETaM
C OLICHKOHN «3a4TeHO0» Ha BOMPOCHI IS 3allUThl JJabopaTopHOi padoThl. MTorosas
OIICHKA IO 3alUTe JJa0OpaTOPHOM pabOThI «3a4TEHO0» COOTBETCTBYET PEUICHHUIO 3a7a4
Y OTBETY Ha BOIPOCHI JJIsl 3AIUTHI JA00PaTOPHOU pabOThI C OLICHKAMH «32aYTEHO).
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JIis1 BBIMOJIHEHMSI W 3alIUThl Ja0OpaTOPHBIX PabOT CTYACHTHI pa3OUBaIOTCS

Ha Majbele Tpymmbl Mo 3 — 5 yenoBek. Kakgas rpymnma BBITIONHSET HA 3aHATUHU
WHJMBHUAYaIbHYIO JabopaTtopHyto padoty. [Ipu 3amure nabopatopHoit paboThl MaIoi
TPYIIION OTBETHI KAXIO0TO CTYACHTA OIEHUBAIOTCS IO KPUTEPUSIM WHIUBHUIYATHHO.

Kpurepun onieHkr BOIIPOCOB K 3a4ETy:

«3a4YTEHO0» BBICTABJISACTCA CTYAEHTY, €CJIA B OTBETE HA BONPOC MPABUIBHO
yKazaHbl Bce HeoOXoauMmble (Qu3MUecKue 3aKOHbl M OMPEICIICHUS C
MOSCHEHUSAMHU, NPABUIBHO ONMWCAHbl SBJICHUS WM B OTBETE COAEPXKATCA
HE3HAYUTEIbHBIC HETOUYHOCTH;

«HEe 32YTEeHO0» — OTBET HE COACPKUT OCHOBHOM MOHATUMHBIN ammapar 1o Teme
BOIIPOCA.

Ha 3auére cTyneHT 101KEeH OTBETUTH HA OJIMH TEOPETUUECKU U BOIIPOC U PEIIUTH

ONHYy 3adady. Bompoc W 3amady CTyIEHT BBIOMpaeT CIIy4ailHO M3 KOMIUICKTa
npeIaracMbIX €My COOTBETCTBYIONIUX MaTepHuaioB. IToropas orieHKa «3a4TEHOY I10
3a4eTy BBICTABJISCTCS MPH OICHKE «3a4TEHO» Ha TEOPETHUYCCKHUI BOMPOC U PEIICHUE
3aJa4u Ha 3-5 0amioB.

7. YueOHO-MeTOAMYECKOEe 1 MH(OPMAIIMOHHOE 00ecredeHue TUCIHUILTMHBI

=

7.1 OcHOoBHAas JuTEpaTypa

Tpodumona T.U. Kypc dusuku: yueGH. mocodue 1isl CTy. YIPEKISHUMA BBICIIL.
obpazopanus / T.U. Tpodumona. — 23-¢ uzn., crep. — M.: 3narenbckuii ieHTp
«Axagemus», 2017. — 560 c.

Tpodpumosa T.M. COopHuk 3amau no kypcy ¢usuku. YuebHoe moc. / T.H.
Tpodumonsa. — 3-e u3a. — M.: OO0 "Uznarensckuit nom "Onukc 21 Bex", 2003.
— 384 c.

7.2 JlononHuTENIbHAS JIUTEPATYpa

Cagennes, 1.B. Kypc dusuku: yuedHoe mocodue st By30B: B 3 Tomax / U.B.
CagenbeB. — 8-¢ u3n., crep. — Cankr-lletepOypr: Jlanp, [6. 1.]. — Towm 1:
Mexannka. Monekymnspraas ¢uszuka — 2021, — 356 c. — ISBN 978-5-8114-
6796-9. — TekcT: anmekTpoHHbIN // JlaHb: 3JI€KTPOHHO-OMOINOTEYHAS] CCTEMA.
— URL.: https://e.lanbook.com/book/152453.

Cagennes, 1.B. Kypc dusuku: yuedHoe mocooue: B 3 Tomax / 11.B. CaBenbes.
— 6-e m31., crep. — Cankrt-IletepOypr : Jlans, [6. r.]. — Tom 2:
OnextpudectBo. Konebanus u Bonubl. BomHoBas ontuka — 2019. — 468 c.
— ISBN 978-5-8114-4253-9. — Texkct: anekTpoHHbIH // JlaHb: 3I€KTpOHHO-
oubmoreunas cuctema. — URL: https://e.lanbook.com/book/117715.
Xycaunos, III.I". Kypc ¢usuku: Teopusi, 3a1a4u 1 BOMPOCH: yaeOHOE TocoOue
/ LI, XycannoB; Poccuiickuii rocyJapcTBEHHBIN arpapHbIil yHUBEPCUTET -
MCXA umenu K.A. TumupsizeBa (MockBa). — DJIEKTPOH. TEKCTOBbIE AaH. —
Mocksa: PITAY-MCXA um. K.A. Tumupszesa, 2021 — 464 ¢. — Pexum
noctymna: http://elib.timacad.ru/dl/local/s20210609.pdf.
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Konomnun, H.A. ®usuka. MaTtepuaiibl KOHTPOJIBHON paOOThI JI CTYJEHTOB
arpapHbIx HanpasieHuil noaroroBku. / H.A. Konoruun, U.B. JleBkun, B.JI.
[Tpumern; Poccuiicknii rocynapcTBEHHBIN arpapHblid yHuBepcureT - MCXA
umenu K.A. TumupszeBa (MockBa). — DJIEKTPOH. TEKCTOBBIC JIaH. —
Mocksa: PITAY-MCXA um. K.A. Tumupsszesa, 2021 — 154 ¢. — Pexum
noctymna: http://elib.timacad.ru/dl/local/s20210715.pdf.

XycauHoB, III.I". OCHOBBI MEXaHUKU U MOJIEKYJIsIipHas pU3UKa: yueOHOe
nocobue / HI.I'. Xycaunos; Poccuiickuii rocyaapCTBEeHHbIN arpapHbIii
yauepcuteT - MCXA umenu K.A. Tumupszea (MockBa). — DIIEKTpOH.
TekcToBble 1aH. — MockBa: PTAY-MCXA um. K.A. Tumupssena, 2020 —
146 c. — Pexxum goctyna: http://elib.timacad.ru/dl/local/umo456.pdf.
Xycaunos, I1I.I". DnexkrpomarueTusm 1 BoJiHbIl: yueOHoe nocobue / LILT.
XycanHOoB; Poccuiickuii rocy1apCTBEHHBIN arpapHblil yaHuBepcuteT - MCXA
umenn K. A. TumupsizeBa (MockBa). — DJIEKTPOH. TEKCTOBBIC JIaH. —
Mocksa: PI'AY-MCXA um. K.A. Tumupszena, 2020 — 168 c. — Pexum
noctyma: http://elib.timacad.ru/dl/local/umo457.pdf.

Konommun, H.A. ®u3uka. Matepuansl 1151 pelieHrs KOHTPOJIbHON paOOThl.
YacTs 1: yuebHO-MeToaudeckoe nocooue / H. A. Konormnun; Poccuiickmii
rocyaapcTBeHHbIN arpapHsblil yaHuBepcuteT - MCXA nmenu K. A. TumupsizeBa
(MockBa). — DnekTpoH. TekcToBbie 1aH. — MockBa: PTAY-MCXA um. K.A.
TumupsizeBa, 2018 — 215 ¢. — Pexum nocrymna:
http://elib.timacad.ru/dl/local/umo315.pdf.

Konomnua, H.A. ®usuka. MaTtepuansl 1 pelieHuss KOHTPOJIbHON paboTHI.
YacTts 2: yue6HO-MeToandeckoe nmocoodue / H.A. Konornun; Poccuiickuii
rocynapcTBeHHBIN arpapHbiil yHuBepcuteT - MCXA umenu K. A. TumupszeBa
(MockBa). — DnekTpoH. TekcToBble 1aH. — MockBa: PITAY-MCXA um. K.A.
Tumupsizena, 2020 — 183 ¢. — Pexum nocrymna:
http://elib.timacad.ru/dl/local/umo449.pdf.

10.Konormmun, H. A. ®u3uka. MaTtepuansl KOHTPOIBHON paboOThI ¢ ITU(POBBIMU

11.

KOMITETCHITUSIMH JIIS HanpaBjieHu moAroToBku cepol IT arpapHbIX By30B :
YyebHo-MeTonuueckoe nocodue / H. A. Konommun, K. A. I'opiikos. —
Mockaa : Poccuiickuii rocynapcTBEHHbIN arpapHblii yHuBepcuteT - MCXA
uM. K.A. Tumupszena, 2022. — 168 c. — Pexum noctyna:
http://elib.timacad.ru/d|l/full/s08122022FizikaKonoplin.pdf.

Xycaunos, 1. T'. JIekiuu no ¢pusuke. Yacts III. Onrtuka. AtomHas gusuka.
®dwusuka TBepaoro Tena. Gusnka aTOMHOTO sijipa U neMeHTapHbix yactuil / 111.
I'. XycannoB. — MockBa: Poccuiickuil TOCy 1apCTBEHHBIN arpapHbIil
yauBepcutet - MCXA um. K.A. Tumupssena, 2023. — 305 c. — Pexum
noctyma: http://elib.timacad.ru/dl/full/s04072023fizika3.pdf.

7.3 HopmaTuBHBIE IPABOBBIE AKThI

He npenycmotpeno.
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7.4 MeToau4ecKue yKasaHusl, PEKOMEHAAUMHU U IPyrue MaTepuaJibl K 3aHATUAM

1. Mexanuka: metoauueckue ykazanus / B.JL. Tlpuien [u ap.]; Poccuiickuit
rocyaapcTBeHHbIi arpapHblil yHuBepcuTeT - MCXA nmenu K.A. Tumupszesa
(MockBa). — DnekTpoH. TekcToBbie 1aH. — MockBa: PTAY-MCXA um. K.A.
Tumunpszesa, 2018 — 61 c. — Pexum nocryna:
http://elib.timacad.ru/dl/local/umo214.pdf.

2. Konomnus, H. A. [lorpemnoctu pusnueckux usmepenuii / H. A. Konorus,
C. A. MapusnoBa, M. B. IllecrakoB. — Mocksa: Poccuiicknii rocy1apCTBEHHBIN
arpapubii yausepceutet - MCXA um. K.A. Tumupssesa, 2022. —35 ¢c. —
Pexxum nocryna: http://elib.timacad.ru/dl/full/s08122022konoplin.pdf.

3. bamuaues B. A., beictpoB I'. C., JImutpues I'. B., EpmioB A. I1. Mexanuka
qacTh [: MeToruecKkue yka3aHus 1o BbIMOJHEHUIO TJA00paTOPHBIX paboT. —
M.: ®I'bOY BIIO MI'AY, 2013. — 44c.

4. banutaueB B. A., beictpos I'. C., Imutpues I'. B., Epmios A. I1., Typkun A. B.
Mexanuka. MeTonuueckue yka3aHus 0 BBIMOJIHEHHUIO Ja00paTOpHBIX paldoT.
Y. 11/ ITox obmreii pea. A. B. Typkuna. — M.: ®I'bOY BIIO MI'AY, 2013. —
48 c.

5. beictpoB I'. C., EpmioB A. I1., Xpammuiuna 3. B. DnekrpuyecTBo.
Meronnueckue ykazanus k sabopatopubsim padotam. Y. I. — M.: BHUUT'uM
nmenn A.H.Koctskosa, 2016. — 48 c.

6. beictpos I'. C., Hukomaes C.H., Xpammmnaa J. B. DnekrpomaraeTusm.
Metoaudeckue ykazaHus K JabopaTopHbIM paboTam 1o ¢usuke. Y. I1. — M.:
BHUWUI uM nmenn A.H.Koctakosa, 2016. — 60 c.

7. bamutaueB B. A., beictpos I'. C., Imutpues I'. B., Epmios A. I1., Typkun A.
B., Uennoko b. U. Ontuka u atoMHas ¢pusuka. Metoanueckue yka3aHus 1Mo
BBITIOJIHEHUIO JTabopatopHbIX padoT. Y. II / ITox o6me#t pen. A. B. Typkuna, I'.
B. Imutpuesa. — M.: ®I'BOY BIIO MI'AY, 2013. - 50 c.

8. Ilepeuenn pecypcoB HHPOPMAMOHHO-TEJTEKOMMYHUKALIMOHHOM CeTH
«/HTepHeT», HeOOXOAMMBIX JJI OCBOCHUSA IMCUUIINHBI

He mpenycmotpeno

9. IlepeyeHb MPOrPaMMHOro odecrevyeHuss U HHPOPMAIHOHHBIX CIIPABOYHBIX
cucTeM

Tabanma 9
IlepeyeHb MPOrpaMMHOT0 00ecneYeHust
HaumenoBanue
Ne . HanMeHoBaHHue Tun I'on
pasaeJia yueOHOM ABTOp
n/n NporpaMMbl | MPOrpaMmbl pa3padoTKu
JUCIHHATIINHBI
Pa3nen 1 «Duzugeckue o d
Microsoft Wor . 2007 u
1 |OCHOBBI MEXaHUKU» Tpukiannas Microsoft
Paznen 4 «OnexTpudecTBO» BBIIIIC
Paznen 6 «Onruka»
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Pa3znen 1
2 | OCHOBBI MEXaHUKI)

Pazgen 6 «Onrukay

«Puznueckue

Paznen 4 «OnexkTpuuecTBO»

2007 u

BBIIIIC

Microsoft Excel | Pacuernas Microsoft

10. Onrcanue MarepuaabHO-TEXHUYECKOU 0a3bl, HEOOXOIUMOM JJIsl OCYILIECTBICHUS
00pa30BaTeNBHOTO Mpoliecca 10 AUCLUIUINHE

Ta6muna 10

Ceenenus 00 00eCIe4YeHHOCTH CIICHAJTU3MPOBAHHBIMY Ay M TOPUSIMH,

Ka0OuHeTaMH, J1a00paTOpUAMHU

HaunmenoBanue
cnenuaabHbIX
noMeneHui u

noMenieHui s

CaMOCTOSITEIbLHOM
padoThbl (Ne yueGHOTO
Kopmyca, Ne ayJuTOpHH)

OcHalleHHOCTH CreUAIbHBIX IOMelleHUii U IIOMelleHHil 1JIA
CaMOCTOSITeIbLHOH padoThI

1

VYueOHas 1abopaTtopus,
ayoumopus 0ns
npogedenus cpynnosvix u
UHOUBUOYATILHBLX

Cron 21 mwr.

Crynbs 39 mr.

Jocka menoBast 1 mT.
[Mkadsr 2 mrT.

agrwnE

KOHCYTbmayut, TumoBoit KOMITJIEKT 000PYI0BaHUS JTA00PATOPUH
meKyuje2o KOHmpoJis u «MounekynspHas pu3nka ¥ TepMOAUHAMUKA» | IMIT.
NPOMEINHCYMOUHOU (maB.Ne410124000603107)
ammecmayuu 6. TunoBoii KOMIUIEKT 00opymoBaHus TabopaTopuu «DuU3ndeckre
(YVaeGusrit kopmyc Ne 28 OoCHOBBI MexaHuKn» | mT. (MHB. Ne410124000603116)
ayn. 301a)
VYyuebnas aymuropust gt | 1. IlapTer 23 mT.
MPOBEJICHUS 3aHATUI 2. Crynbs lmr.
CEMHHAPCKOT0 THUIIA, 3. Croun I mr.
2PYNNOBLIX U 4. ]Jlocka menmoBas 1mir.
UHOUBUOYATILHBIX 5. Ilxader 1 mr.
KOHCYIbmayuti,
meKyuje2o KOHmpoJis u
NPOMENCYMOUHOU
ammecmayuu
(Yuebnbiit kopiyc Ne 28
ayn. 3010)
YueOnas nabopatopus, | 1. Cronpt 20 wrT.
ayoumopusl 0zl 2. Crynps 29 mr.
npogedenus 2pynnosvix u | 3. Jlocka menoBas 1 wr.
UHOUBUOYATILHBIX 4. [Mkadsr 1 mT.

KOHCYTbmayuil, S. TunoBoi KOMIUIEKT 000PYI0BaHUS 1a00PATOPHH
mexywezo koumpoas u | «BonHoBsie mponeccel» 1 mt. (MHB.Ne 410124000603118)
NPOMEINCYMOUHOU 6. TunoBoii koMIIEKT 060pyI0BaHMs Ja00paTOpUU

ammecmayuu «nexkrpudectBo U MarueTH3m» 1 mr. (uaB.Ne 410124000603235)
(YueOnsiit kopryc Ne 28
ayn. 302)

VYuebHast ayquTopus s
IIPOBEJICHUS 3aHATUI
JEKIMOHHOIO TN

1. Cromn 1 wr.
2. Ilapter 70 wr.
3. Cryapg lmr.
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(Yuebnbrit koprryc Ne 28 | 4. Jlocka menoBas 1 mr.
ayn. 304) 5. Kadenpa 1 mr.
6. Okpan | mr.
7. [Ipoexrop 1 wrT.
VYuebnas maboparopus, | 1. Ilapter 17 mT.
ayoumopus 0l 2. Crynbs 35 .
npogedenust epynnogvix u | 3. Jlocka memosas 1 mr.
UHOUBUOYATILHBIX 4. Mxadwr 1 mT.
KOHCYTbmayuil, 5. TunoBoii KoMIUIeKT 000pyaoBaHus JTabopaTtopun «KBaHToBas
mexyuje2o KOHmpoJis u ¢uzuka» 1 mr. (uaB.Ne 410124000603114)
NPOMENHCYMOUHOU 6. YcraHoBKa AJIs DKCIIEP. U3y4. 3aKOHOB TEIUT.M31. | mT. (MHB.Ne
ammecmayuu 410134000000313)
(Yuebnbiit kopyc Ne 28
ayn. 337)
VYueOnas nabopatopus, | 1. IMaptsr 20 mir.
ayoumopusi 0st 2. Crynbs 34 mir.
npogedenus epynnosvix u | 3. Jlocka menosas | mir.
UHOUBUOYATILHBIX 4. Hlxadser 1 mr.
KOHCYTbmayutl, 5. TunoBo# KOMIUIEKT 000pyIOBaHuUs ISl TabopaTopun
mexyweeo konmpoaa u | «KBanroBas ¢pusuka» 1 mr. (uaB. Ne 410124000603113)
NPOMENCYMOUHOU
ammecmayuu
(Yuebunbiit kopryc Ne 28
ayn. 336)

VYyebOnast maboparopus,
ayoumopus 0ns
npogeoeHUs 2PYNNoGuLX U
UHOUBUOY ATILHBLX
KOHCYTbmayut,
meKyuje2o KOHmpoJis u
NPOMENCYMOUHOU
ammecmayuu
(YVaeGnsrit kopmyc Ne 28
ayn. 335)

1. IMapTter 16 mT.

2. Ctynbst 34 mr.

3. Jlocka memoBast 1 miT.
4. MIxadsr 1 mT.

5. TumoBoit KOMITJIEKT 000PYIOBAHUS JTA00OPATOPUH
«Bomnosbie niporieccb» 1 mT. (mHB.Ne 410124000603117)
6. TumoBoit KOMITJIEKT 000PYI0BaHUS JTA00PATOPUH

«DnexTpudectBo ¥ Maruetusmy» 1 mr. (uaB.Ne 410124000603236)

VYyebOnas maboparopus,
ayoumopus 01

1. Cronsl 9 miT.
2. Ctynbs 21 mr.

nposedeHUst 2pynnosulx u | 3. TunoBo# koMIUIEKT 060pyAOBaHUA JabopaTopun
UHOUBUOYATILHBIX «Du3nyecKue 0CHOBBI MEXaHUKW» | IT. (MHB.
KOHCYIbmayutl, Ne410124000603115)
meKyuwe2o KOHMpOos u
NPOMENHCYMOUHOU
ammecmayuu
(YueOnsiit kopryc Ne 28
ayn. 332)
VYuebnas naboparopus, | 1. Crom 11 mr.
ayoumopus 0ns 2. Crynps 21 .
npogedenus 2pynnosvix u | 3. TunoBoii koMIIIEKT 060pyI0BaHMs Jab0opaTOpUU
UHOUBUOYATILHBIX «Pu3nyeckre OCHOBBI MEXaHUKW» 1 IIT. (UHB.
KOHCYTbmayuil, Ne410124000603115)
meKywe2o konmpoaa u | 4. TunoBoii KOMIIEKT 060pyI0BaHMs JabopaTOpUn
NPOMENCYMOYHOU «MonekynspHas ¢u3uKa U TepMoAMHaMUKa» 1 mt. (MHB.Ne
ammecmayuu 410124000603106)
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(YueOnsiii kopiryc Ne 28
ayn. 333)

VYuebnas ayquropus it | 1. Croiner 18 mT.
IIPOBEACHUS 3aHATHN 2. Cton s mpernoaBatens | mir.
CEMHMHAPCKOI'0 THUIIA, 3. Crynbs 55 mir.
ayoumopus 0ns 4. Jlocka menoBas 2 1IT.
npogedenust epynnogvix u | 5. lllkadwer 3 mr.
UHOUBUOY ATILHBIX
KOHCYIbmayuti,
meKywe2o KOHmpOoJs u
NPOMENHCYMOUHOU
ammecmayuu
(Yuebunbiit kopryc Ne 28
ayn. 306a)
VYueOnas nabopatopus, | 1. Ilapter 27 mrT.
ayoumopusi 0st 2. Crynbs 57 mir.
nposedenus epynnoseix u | 3. Jlocka MenoBas | mT.
UHOUBUOYATILHBIX 4. Hlxads! 3 mr.
KOHCYTbmayutl, 5. TumnoBoil koMmIeKT 000pyI0BaHUS JT1a00PaTOPUU
meKywe2o KOHMpOos u «QneKTpu4ecTBO U Maruetusm» 1 mr. (uHB.Ne
NPOMENCYMOUHOU 410124000603236)
ammecmayuu 6. TumoBoif KOMIUIEKT 000PYIOBaHUS TabOpaTOPHU
(Yuebunbiit kopryc Ne 28 «MounekynspHas ¢pusznka u TepMoarHaMuKka» 1 mt. (MHB.Ne
ayn. 3060) 410124000603106)

7. TunoBoil KOMILIEKT 060pynOBaHus naboparopun  «Du3udecKre
ocHOBBI MexaHuku» | mt. (uHB. Ne 410124000603115)

VYyebnas aymutopus aist | 1. JlabopaTopHbie CTOJBI 15 miT.
MPOBEICHUS 3aHATUI 2. Cron mys mperogaBarens 1 mrT.
CEMHHAPCKOT0 THUIIA, 3. Ctynbs 47 mrT.

ayoumopus 01 4. Jlocka menoBas 1 mir.
nposederus epynnosoix u | 5. llkader 1 mr.

UHOUBUOYATILHBIX
KOHCYIbmayuti,
meKywe2o KOHmpos u
NPOMENCYMOUHOU
ammecmayuu
(YueOnsiit kopiyc Ne 28
ayn. 307)
LlenTpanpHas Hay4YHas
ouobaunorexa umenu H.M.
JKenesnosa, unTaabHBIE
3aJ1b6l OMOJINOTEKH
O6mexurne. Komuara
JUISL CAMOTIO ATOTOBKH

11. MeToauuyecKkue peKOMEHIAIMH CTYIEHTAM 110 OCBOCHHU IO JUCIUIIMHbBI
[Tocne kaxoit JIEKIMKU TpeOyeTCss caMOCTOsITeNIbHAS TPOPaOOTKa U3JI0KEHHOTO
Matepuaia. [Ipu MoaroToBKe K MPAKTHUYECKOMY 3aHSATUIO HEOOXOIMMO IOBTOPHUTH
TeopeTuyeckuit Mmatepuan no teme. [lepen 3aHsTHEM MO BBHINOIHEHUIO JTA0OPATOPHOM
paboThl HEOOXOAWMMO TMOJATOTOBHTh KOHCHEKT pPaOOThl, BHUMATEIbHO H3yUYHB
COJZIEp)KaHNE METOIMYECKUX YKA3aHUH, U 3alIOMHUTH MOPSIJOK BHIIOJTHCHUS.
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Buabl ¥ popMbl 0TPAGOTKH NPOMNYIIEHHDbIX 3aHATHH

CTy#eHT, TPONMYCTHBLUMA JEKLMIO, JOJDKEH OTpaboTaTh TEOPETHUECKUH
MaTepuasl o COOTBETCTBYIOIIEH TeMe CaMOCTOATENIBHO.

CTyAeHT, MpPONYCTUBIIMH MPaKTMYECKOE 3aHATHE, RODKEH MOIYydHTb
nperiogaBaTess AONOJHUTEbHBIE 3334 10 COOTBETCTBYIOLIEN TEME, PEUIUTb UX U
caTh MperoaaBaTeliio.

CTy#eHT, nponycTuBLuMii nabopaTopHyro paboTy, o0si3aH ee OTpaboTaTh
(BBITIOJTHUTD ), PACCYMTATD M 3AILUHWTHTD.

12. MeToaMuecKHe peKOMeHAaUMH MpenojaBaTesisiv 10 opraHu3aluu 00y4YeHus
Mo AMCUMILJIMHE

Jlns OoJiee yCNEMIHOTO OCBOEHHS AMCUMIUIMHBI «Pu3nKa» pPEKOMEHIYETCs
CHayaja JaBaTh CTyJAEHTaM JIEKUMOHHBIM Marepual, a 3aTeM 3aKperviATb €ro BUAC
MPaKTHYECKUX U JaOOPaTOPHbIX 3aHSTHH.

M3ydeHue Kypca CKJIAIbIBAETCS M3 JICKUMH, MMPaKTUYECKHX 3aHATHH U (WIIK)
nabopaTOPHBIX 3aHSTUI ¥ CAMOCTOATENLHON pabOThI CTY/AEHTOB.

Ha nexuusix OCBELLAKTCS OCHOBOIMOJIArarlue BONpOChl MpOrpaMMEl. YacTb
pa3/1eIoB BHIHOCUTCS Ha CaMOCTOSTENBHYIO MPopadoTKy.

[IpakTHYecKye 3aHSTUs MPeIyCMAaTPUBAIOT pasBUTUE Y CTYACHTOB HABLIKOB
KOJIMYECTBEHHOTO  aHalu3a  (U3MYECKHMX MPOLECCOB,  COCTABIAIOMMX  CYTh
nporpaMmbl.  POPMHPYIOTCSl TPUEMBI  PACCMOTPEHMs KOHKPETHBEIX BONPOCOB €
no3uuiy QyHAaMeHTalbHBIX 3aKOHOB HayKH.

JlaGopaTopHble paboThl HATIAAHO AEMOHCTPUPYIOT (M3MHYECKHE 3aKOHB! H
SIBJIEHUSA.

Ilporpammy paspaboraun:

MopozoB A.B., K. §.-M. H., JOLEHT (jgj"(.&?ﬁ

«AS » of 2025 r.
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PELIEH3US
Ha pado4yio NporpaMmy JMCHUIIMHbI
b1.0.11 «®u3uxa» OINOII BO no nanpasjenuio 21.03.02 «3emiieycTpoiicTBO U KaacTPbI»,
HANPAaBJIEHHOCTH «3eMJIeyCTPOiiCTBO CeIbCKUX H TOPOACKUX TEPPUTOPUII» (KBATHPUKALMA
BBIIIYCKHUKA — 0aKaJaBp)

MouynoBoii Haranbeit AnekcaHIpOBHEI, JOIIEHTOM Kadeapsl TexHochepHoi 6e30macHoCTH
OI'bBOY BO «Poccuiickuii rocynapcTBEeHHbIM arpapHbiii yHuBepcutreT - MCXA uMeHu
K.A. TumupszeBa», KaHIUAATOM TEXHUYECKMX HAyK (Jajgee MO TEKCTy PELIEH3EHT), MpOBEACHA
peuensust padoueit nmporpammbl aucuuiinael b1.0.11 «®uzuka» OIIOII BO mo nampaBieHHIO
21.03.02 «3emMi1eycTpPOiicTBO M KaJacTPbI», HANPABICHHOCTh «3eMJIeyCTPOHCTBO CeJIbCKUX U
rOpPOJCKUX TeppuTOpHii» (0akanaBpuar) pazpadotanHoi Mopo3oBeiM AHTOHOM BukTopoBuYeM,
nouentoM kadenpsl puzuku GI'BOY BO «Poccuiickuii rocy1apcTBEHHbIN arpapHblii YHUBEPCUTET
— MCXA umenu K.A. TumupsizeBa», KaHIuAaTOM PU3NKO-MaTEMaTHUYECKUX HaYK.

PaccMoTpeB npescTaBiieHHbIE HA PELIEH3UIO MaTepUalbl, PELIEH3EHT MPUIIEN K CIeTyIOIUM
BBIBOJIAM:

1. [IpenbsiBneHHass pabouasi MporpaMMa JTUCHMIUIMHBI «Du3uka» (Jajee Mo TEKCTYy
[Mporpamma) coomseemcmgyem TpeboBanusm @OI'OC BO mo HampaBnenmo 21.03.02 —
«3emIIeyCTpOICTBO U KagacTpbl». [Iporpamma codepoicum Bce OCHOBHBIE pa3fielibl, cCOOmeencmeayem
TpeOOBaHUSAM K HOPMAaTUBHO-METOJUUECKUM JOKYMEHTaM.

2. llpencraBnennas B Ilporpamme axkmyansnocmp y4eOHOW JUCHUIUTMHBI B PaMKax
peamuzanuu OIIOII BO me noonescum comunenuro — MUCIUTUIMHA OTHOCHTCS K 0a30BOW 4acTH
yaeOHoro nukna — b1.

3. IlpeacraBnennsie B I[Iporpamme uenu TUCHUTUIMHBI COOmMEemMcmeviom TPeOOBaHUSM
®I'OC BO nampasnenuns 21.03.02 3emiieycTpoiicTBO U KaAacTpBbl.

4. B cootBercTBuu ¢ [Iporpammoii 3a muctuurminHo i «Du3nkay 3akperieHo 3 KomMnemeHyuu
(7  unouxamopos cgopmuposannocmu - komnemenyuw). JlucuuminHa — «Pusukay U
npencrasieHHas [Iporpamma cnocobna peanuzosams nx B 00bSBICHHBIX TpeOOBaHUAX. Pe3ynpTaThl
oOyueHus, npezcTaBieHHble B [I[porpamMmme B KaTeropusix 3HaTh, YMETb, BIAJIETh COOMBENCHEYIOM
cnenupuKke U COACPNKAHUIO JUCUUIUIMHBI U OeMOHCIMPUDYION _B03MOICHOCHIb  TIOJTyYEHUS
3asIBJICHHBIX PE3yJIbTAaTOB.

5. O6mas Tpya0éMKOCTh AUCHUILTUHBI «Du3uka» cocrapisger 3 3auéTHbIX equHuibl (108
4acoB / U3 HUX MpakTUyeckas noarotoska 0 yacos).

6. HNudopmanus o0 B3aMMOCBS3M H3Y4aeMbIX JAUCHUIUIMH U BOIpPOCaM HCKIIOYEHUS
NyOIupoBaHUS B COJIEP’KaHUU AUCLUIUIMH coomeemcmeyem ACUCTBUTEIbHOCTU. JlMCUMITIMHA
«Duszuka» B3auMocBs3aHa ¢ apyrumu  gucimiuimHamMu OIIOII BO u YueOGHoro miaHa mo
Hanpasiennto 21.03.02 — «3emieycTpoiiCTBO M KagacTphl» M BO3MOXHOCTh TyONMpPOBaHUS B
COJIep’)KaHUU OTCYTCTBYET.

7. IlpencraBnennas  IIporpamma  mpeamoyiaraeT  MCHOJb30BAaHHUE  COBPEMEHHBIX
00pa3oBaTeNbHBIX TEXHOJOTUH, HCHOJb3yeMble IMPU peallM3allid Pa3UYHbIX BUIOB Y4eOHOI
paboTel. @opMbl 06pa30BaTENBHBIX TEXHOIOTHI_coomeemcmayom crienuuKe TUCITUILINHBIL.

8. Ilporpamma nucruruimHbl «@u3uka» npeanonaraer 12 3aHATUH B HMHTEPAKTUBHOM
dopme.

9. Buapl, coaepxaHue U TPYNOEMKOCTb CaMOCTOSATENBbHOW pabOTBl  CTYAEHTOB,
npencrasieHHble B Ilporpamme, coomeemcmeyiom TpeOOBaHUAM K IOJTOTOBKE BBITYCKHHUKOB,
conepxanumcs Bo PI'OC BO nanpasnenus 21.03.02 3emueycTpoiicTBO U KaAaCTpHI.

10. IIpencraBnennsle u onucanusle B [Iporpamme hopmbl mekyuyeri OLIEHKU 3HAaHUH (3aluTa
1a00paTOPHBIX paboT, pelIeHne KOHTPOJIbHON paboThl), coomseemcmeyrom ciennpuke TUCIUITITHHbI
1 TpeOOBAHMSM K BBITYCKHHKAM.

dopma IPOMEKYTOUHOIO KOHTPOJIS 3HAHHUU CTYJIEHTOB, NpeaycMoTpeHHas lIporpammoi,
ocyliecTBisieTcs B popMe 3adera, UTO coomeemcmeayent CTaTyCcy NUCHUUIUIMHBL, KaK JUCIUILTAHBI
6a30Boil yactu ywyeOHoro nukia — bl ®I'OC BO nanpasnenus 21.03.02 3emieycTtpoiicTBO U
KaJacTphl.




11. ®opmbl oueHKH 3HAHUA, NpeicTaBneHHbIe B [Tporpamme, coomeememayiom cnieunduike
QUCLMTIIMHBL M TPEOOBAHUAM K BbIITYCKHUKAM.

12. YuebHo-MeToAMYecKOE — ofecneuyeHue  JIMCUMIVIMHBLL - NPEACTaBAEHO:  OCHOBHOM
nuTepatypoit — 2 nctounuka (0a3oBbii yueOHMK n cOOpHUK 3a/1a4), JIOTOJIHWTENILHON JIMTEpaTypoi
— 10 nanmenoBanuit n coomegememeyem tpebosanusm ®IOC BO wanpasnenns 21.03.02
3emMNeycTpoilcTBO M KaaacTpbl.

13. Matepnanbio-rexunieckoe  obecredetine  JIMCHMININILL COOTBETCTBYET — cnetnduke
AncUNnINHbL «Du3nkan n oGecneunBaeT UCnosb3oBalle coBpeMeHtblX 00pa3oBaTelibHbIX. B TOM
UNCNE MHTEPAKTHBHBLIX METO/10B 00yueHuUs,

14. MeToanueckne  PeKOMCHAUMK  CTY/ICHTAM M METOJIMUCCKHE  PEKOMEHAAUMH
NPEenoaaBaTeAsM MO OPraHn3aluin obyueHns no AMCHUINIMIE JIaI0T TIPEACTABIEHHE O crieunpure
00yueHns no ancunnane «dusnkay.

OBUIME BbIBO/IbI

Ha ocHOBaHMM NPOBEACHHON pPEUEH3UM MOXHO clefaTh 3aKiioueHue, 4TO Xapakrep.
CTPYKTYpa 1 conepxaune paGoueil nporpammbl mcumnanib «®usukay  OMOI BO  no
Ranpasnennio 21.03.02 3emacycTpolicTBO 1 KajacTpbl, HAMpaBieHHOCTH «3eMIEYCTPOHCTBO
CENBLCKNUX M TOPOACKUX TeppHTOpHity (KBasuuKkaums Bbinyckinka — Gakanasp). pa3paboTaHHOM
Mopo30BbIM AHTOHOM BUKTOpOBUYEM, KaHJAWMAATOM (PM3MKO-MATEMATHYECKUX HaAYK, AOLECHTOM
kadeapsl huinkn ®IBOY BO «Poccuiicknit rocypapetBeHHbiit arpapHbiit ynusepeuter — MCXA
nvenn KA. Tumupssesa» cootsetctyeT Tpebosanuam ®IOC BO, coBpemenHbiM TpeboBaHUAM
IKOHOMMKM, PbIHKA TPYJAa M NO3BONUT NIPU €€ peann3allMk YCreiHo obecrnednTs GpopMupoBatme
3asiBNICHHBIX KOMMETCHUMIA.

PenensenT: MouyhoBa Hatanbs AnekcanapoBHa. 10UEHT kadeapbl TeXHOCHEPHOH Ge30macHOCTH
®IBEOY BO «Poccuiicknii rocynapcTBeHHblit arpaphbiii ynusepcuteT — MGXA nvern
K.A. TumupsseBa», KaHAUAAT TEXHUUYECKUX HAYK "/
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