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AHHOTANUS

paboueii mporpamMmel yueGHoii Aancumningel 51.0.08 « DU3UKA»
AU OATOTOBKH Gakanaspa 1o Hanpasienuio 21.03.02 — «3emaeycTpoiicTBo u ka-
AACTPL, HANPABICHHOCTH «3eMJIeYCTPOIiCTBOY

Hean ocBoenus ancunmannp:: H3YHEHHE OCHOBHBIX (DM3HYECKHX SIBICHMII:
OBJIaJieHHe (hyHAaMEHTaIbHBIMK TMOHATHSAMH, 3aKOHAMH M TEOPHAMH KJIACCHYECKOl 1
COBPEMEHHOI pu3ikH, MeToramn dusuueckoro Heenenosanus; hopMupoBanme cro-
COOHOCTH MCIONB30BATL 3aKOHBI U METO/IbI (PU3MKHK 1pM perenun npodeccuonanp-
HBIX 3a/1a4; CIOCOGHOCTH NPUMEHSTH Ha IPAaKTHKE HaBBIKM MPOBE/ICHUS W ONMUCAHUS
IKCNIEPHMEHTANIbHBIX  HCCIIC/I0BAHMI;  OBJafeHHe KOMMNETEHUMAMH  LEHHOCTHO-
CMBICIIOBOH OpHeHTAaLMU 1 CaMOCOBEPLICHCTBOBAHUS; CTIOCOGHOCTH pellaTh THIOBbIE
3211841 IPO(YECCHOHANBHOMN JeSTeNbHOCTH Ha OCHOBE 3HAHHMH OCHOBHBIX 3aKOHOB
MaTeMaTH4YeCKUX W  eCTEeCTBEHHBIX HayK ¢ mnpuMeHeHHeM HHOOPMALMOHHO-
KOMMYHHKaUHOHHBIX T€XHOJIOTHIA.

Mecrto ancunnanne B YueOHOM niaHe: INCLHIIMHA BKIIOYCHA B OCHOBHYIO
4acTb y4ebHOro niaaHa no HAMPABICHHIO MOJArOTOBKHM MO HANPABICHUIO NOArOTOBKH
21.03.02 - «3emneycTpoiicTBo u KaaacTpbl», HaNnpaBjaeHHOCTh «3emueycTpoifcTBOY.

Tpebosanus k pesyabratam ocsoenns AMCUHIIHHBI: B pe3yjibTaTe OCBOE-
HHAHCLIMTIIMEBL (POPMHPYIOTCS Clieftyolme KomrereHuun: YK-8.1; VK-8.2: OIK-1
(OIK-1.1, OITK-1.2); OITK-3 (OITK-] .3); OIIK-5 (OI1K-5.1).

KpaTKOC COAeCpIKaAHHEe ANCHHIIHHBI: MEXaHuKa MaTepHalbHON TOYKH W
TBEPIOro Tela, 3JIeMEHThI MEXAaHUKH CIUIOLIHBIX cpel, konebaHus u BOJIHBI, MOJIEKY-
JSIPHO-KHHETHYeCKas TEOpHUs, TepMOaUHAMHKa, JIEKTPOCTATHKA, MOCTOSHHBII TOK,
MarHuTHoe norne, Teopus IEKTPOMArHUTHOI'O [1OJI51, BOJIHOBbIE W KBAHOBbBIE CBOM-
CTBa CBeTa, CTPOEHHE aToMa, 3JIEMEHTBI KBaHTOBOM MEXaHHKH, sSaepHas dmzmca.

Obmas rpyroemkocts AucuHnianbl: 108 vacoe / 3 3qu. eo.

Hrorossbrii KOHTPOJIb N0 AHCHHIIIHHE: | CEMECTp — 3a4er.



1. eab ocBoeHUs AHCHHIIHHbI
L{e1b0 OCBOEHMS IUCLMILIIUHBI SIBIISIETCS:

H3Yy4YE€HHE OCHOBHBIX d)uauqecxux SIBJICHHH; OBJIaJIeHHE Q)yunamemanbubmn IMOHsA-
THAMH, 3aKOHaMH U TEOPHUAMH KJIACCHYECKON M cospemeHHoﬁ ¢H3HKH, METOaMH
(bmuqeucoro UCCJICIOBAHUSA . (bOpMHpOBaHHe CMOCOOHOCTH MCIONIB30BATh 3aKOHBI H
METO/IbI ¢H3HKH IMpH PELHICHHUH ﬂpOd)eCCHOHaﬂbelX 3aj1a4; CrocoOHOCTH IMPHUMEHATH
Ha TMPaKTHKE HaBbIKH POBEIACHUS U ONMUCAHUS DKCIEPHUMEHTAIbHBIX UCCIIeIOBAHMIA;
OBJIAJICHHE KOMIICTEHIMAMH LIEHHOCTHO-CMbICIOBOH OpHEHTALHH U CaMOCOBEPILLICH-
CTBOBAaHMS.

2. MecTo AHCHHNIHHBI B Y4eOHOM npouecce

Hucuuniauna «®Pusnka» BKIOYeHa B 00s3aTesbHBIA MepevyeHb JMCUMIUIHH
y4ebHoro nnana ocHoBHOM yacTu. Jlncunminna «Dusnka» peannsyercs B COOTBET-
crBun ¢ tpedosanusamu OI'OC, OIOIT BO u YyeGHoro miana no HarpabieHHIO
21.03.02 - «3emneycTpoiCTBO M KAAaCTpPbi», HAMPABIEHHOCTH «3eMIeyCTPOiCTBOY.

Hucuuniuna «®Pu3nka» sBISETCS OCHOBONOJArAIOIEH Ul H3YYeHHs Cledy-
IOIMX JAUCHHIUINH: «Xumus», «["eonesus», «ITouBoBenenue u reosorus» u «Mare-
puasioBeieHHe».

OcobGeHHOCTBIO IUCHMIUIMHBI sBisieTCs ee Ga30Bblil XapakTep i TeXHUYe-
CKHMX M €CTECTBEHHO-HAYUHBIX JTUCLIMILINH.

PaGouas nporpamma aucumnminiel «OuU3MKa» s HHBAIU/IOB M JIMIL C OTPaHHU-
YEHHBIMH BO3MOXKHOCTSMH 3710pOBbsi pa3pabareiBaeTcsi WHAMBHAYAIBHO C YYETOM
0coOeHHOCTEH MCHUXOPH3NUECKOr0 Pa3BHTHS, WHAMBHIYAIbHBIX BO3MOXKHOCTEH M
COCTOSIHMS 3/10POBbSl TAKMX 00y HaIOLINXCS.

3. [lepeyennb MNJIAHHPYEMBIX PE3yJbTATOB 00YYEHHS 110 AHCUHILIHHE,
COOTHECEHHBIX ¢ IJIAHHPYEMbBIMH Pe3yJbTATAMH OCBOCHHS 00pa30BaTe/IbHOI
NPorpaMmmbl

Usyyenne nanHoi yueGHOH AMCHMIUIMHBI HampaBieHO Ha (OpMHpOBaHHE Y
obyuatommxcs KOMIEeTeHIHiH, Npe/cTaBIeHHbIX B Tabauue 1.

4. CTpyKTYpa M Cofep/KAHNE AHCUHILITHHbI

4.1 Pacnpesenenne Tpy10éMKOCTH IHCUHIIHHBI 110 BHAaM paboT
1o cemecTpam
Obmas TpyaA0EMKOCTh AMCUMIUIMHBI cocTaBisier 3 3au.en. (108 uyacos), ux
pacnpeaenesne  no  BrgaM  pabor  mpeacrtaBieHo B rabaume 2.
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Tabnuna 2

Pacnpeaenenne Tpy1oéMkocTi AHCUHILINEBI O BHAAM paboT no cemecTpam

Tpynoémkocrs
Buj yuebnoii padors:
s B T.4. 110 cemecTpam
Nel
Obmast TpyA0EMKOCTL THCIHILIHHBL 110 yueOHOMY miiany 108 108
1. Konrakrnan paora: 48,25 48,25
Ayauropuas pabora 48,25 48,25
B TOM YHCIIE:
aexyuu (J1) 16 16
npaxkmuveckue sanamus (113) 16 16
nabopamopnwie pabomet (JIP) 16 16
KoHmakmuas paboma na nposescymounos konumpone (KPA) 0.25 0.25
2. Camocrosreannas padora (CPC) 59,75 59,75
Kowmpoavnas paboma 10 10
CamMoCMOAMENbHOE UIVHEHUEC PA30eN06, CaMono020Mmo6Ka 40,75
(npopabomxka u no6mopenue 1IeKYUORNO20 Mamepuana u mMa- 40.75
mepuana y4eOnuKkoe6 u yueonsix nocobuil, nod2omosxa k 1a6o- :
PAMOPHBIM U RPAKMUYECKUM 3AHAMUAM, KOLIOKGUYMAM U M.0.)
Iodzomoexa k 3auemy (konmpons) 9 9
By npoMEKyTOHMHOTO KOHTPOIS: 3aver
4.2 Copepskanue JHCHHILTHHBI
Tabnuna 3

TemaTnueckuii nian yq4edHoil AHCHHNIHHBI

Hanmenosaune pazienon u tem — Ayautopuas pabora Bueayuropuas
AMCHHILINH (YKPYITHEHO) J | 3/C | JP | IIKP pabora CP

Paznien 1 «Dusnueckne 0cHOBBI 26 4 R B 14
MEXaHHKH)
Pasnen 2 «Monekyaspras pusuka n 26 4 R 4 14
TEPMOJIHHAMHUKA»
Pasnen 3 «Dnexrpomarneruimy 26 4 4 B 14
Pasnen 4 «OnTHka u 31eMeHTbI 29.75 4 4 4 17,75
KBauToBoii MexaHHKu»
KonrakrHas paGora Ha npoMeKyTOUHOM 0,25 0,25
kouTpose (KPA)
Bceero 3a cemectp 108 16 16 16 | 0,25 59,75
Hroro no inecunnanne 108 16 16 16 | 0,25 59,75




Pa3zen 1. «Du3nueckue OCHOBbI MEXAHHKID)

Tema 1. «KnHematHka», «/laHaMHKa, «PaboTa 1 SHepIrHs».

Ipever duzmkn. MeTozs! (PM3HUECKOTO HCCIICIOBAHM. Postb pU3NKH B Pa3BHTHH TCXHUKH H BIMSHUE TEX-
HHKH HA Pa3BHTHE (PH3HKH. Mexarmueckoe ABHKEHHE KaK rpocTeiias (hopMa JIBHIKEHHS MATCPHH. Kiracen-
yeckasi MexaHuKa. [IpocTpatcTBO ¥ BpeMs B KIaccHUeCKOi MexaHuKe, (PH3HHECKHE MOJIC/H. Kniemarnyeckoe
onHcaHHe JBIKeHHs TOUKH. CKOpOCTh H YCKOPCHHE TTPH KPHBOJMHEIHOM JIBHKCHHH. HopmanbHoe 1 Kaca-
TeMBHOS (TAHNEHIMATBLHOE) YCKOPEHHA. JIBiokeHHe TOUKH 1O OKPYKHOCTH. Bektopb! YIJIOBOH CKOPOCTH H
yryioBoro yckoperusi. CBssh MHEHHBIX CKOPOCTEH H YCKOPEHHIA € YTTIOBBIMH CKOPOCTAMH M YCKOPEHHSMH.
Jlnnamuka. MexaHuuecKas CHCTeMa. Cuta. Macca n ummyiibe. CoBpeMeHHas TPAKTOBKA 3aKk0HOB HbtOTOHA.
Ciutsl B MeXanuke, VIMITY.TEC CHCTEMbI MATEPHATBHBIX TOUCK. 3aKOH COXPAHEHHS MMITYJIBCA. O600meHHas
dopmymaposka II 3akona HpioToHa. 3aKOH BCEMUPHOI'O TATOTCHHUA. [leHTp Mace MeXaHH4ecKoit cueTe-
MBI, 3aKOH JIBHJKEHHS LIEHTpa Mace. JIBMIKEHHE Tl ¢ TIepeMEeHHOH Maccoi.

Hepritsl Kak yHHBEPCAIbHAs Mepa Pas/IHHHbIX dopm JBUIKEHHS H manmozeiicrsust. Pabora citbl. Koncep-
BATHBHbIC H HEKOHCEPBATHBHBIE CHIbI. MOUIHOCTS. KuHeTHueckas JHEPrusi MEXaHHUECKOH CHCTEMB. [lo-
TeHIMATBHAS FHEPHs. 3aKOH COXPAHCHHS SHEPTHH B MexaHuKe. Y /1aphl.

Tema 2. «MexaHuka TBEpOro rejiay, «Jledpopmanus TBEPAOTO TeNAA»

Mowment unepunn. Teopema [lIteitnepa. MOMEHT CHIIBL. OcHOBHOE ypaBHEHHE JMHAMHKH Bpalla-
TeLHOTO JBMKEHAs TBEepaoro Tena. Kuneruieckas SHEprA BPAIIAOIIETOCA M KaTALIErocs TBEPOro
tena. PaGota npy BpallaTeIbHOM /IBIKCHHH.

MOMEHT HMITYJICA MAaTepHaIBLHOM TOUKH, MeXaHHHEcKOH CHCTEMBI M Te/1a. 3aKOH COXPaHCHHA MoO-
MeHTa MMIyJibca. OCHOBHOE YPABHCHHE JHHAMMHKH BpAIATENBHOTO JIBHIKEHHUS TBEPOTO Tena B
06061IEHHOM BHJIE.

Jledopmarusi B TBEPAOM TeJIC. 3akon I'yka. Koadduument [lyaccona. [luarpaMma pacTsKeHHs.
Pa3en 2. «MosiekyapHas du3uKa 1 TEPMOIMHAMUKA)

Tema 1. «MoekyIspHO-KHHETHYECKas TCOPH (MKT)

CrarueTHecKuii ¥ TEPMOJIMHAMHYCCKHIT METOIb! yccsesopanus. OCHOBHOE YPABHEHHE MOJIEKY/IAPHO
KMHETHYECKOH TEOPHH HICATHHBIX Ta30B. Temneparypras kana Lleabens u Kenbpuna, Cpejss KnHe-
THdecKast HHeprHs MoseKyl. MoKy APHO-KHHETHHECKOT ToJIKOBAHMe abcosoTHOl Temmeparypbt. Pacnipe-
Jenenye MakcBeU1a MOJIEKYJ! HICAIBHOTO rasa. Pacnpenenenue bosbimana H GapomeTpuuecKas
dopmysa. Cpezee HHCIIO CTONKHOBEHMI 1 Cpe/uisist JUTHHa cBOGOHOTO npobera.

Tema 2. « TepMoJMHAMHKAY, «STRIICHMS TTEPEHOCA)

TepMOAMHAMHYECKHE TIapaMETPbI. TepMOAHHAMUUECKOE PABHOBECHE H npouecc. Y paBHEHHE COCTOs-
wus waeanphoro rasa. M3omnpouecchl. [lepBoe HAuANO TEPMOAMHAMUKH. PaGora rasa. TeriooOMeH,
KOJMUECTBO TETLIOTHL. BHYTPCHHSAS SHEPIHA wieasHoOro rasa. dneno creneneii coGoswml [TpuMenenne
NepBOro Hauala TEPMOAMHAMMKH K u3omnpoiteccam. AmadarHpii npoLece. TennoeMKoCTb. Y PaBHEHHE
Maitepa. Koauument ITyaccona. TMosurponusiii npouece. HKibL Tepmuueckuii KIJL wicia. Teruo-
BbIC JIBUIATEITH, XOJIOTHIBHbIC MAITHHBL Teopema Kapuo. Ll Kapho # ero k... Bropoe Hauaio TEpPMO-
aunamukn. OOparHmbie H HeoOpaTHMBble MPOLECCHI. Surpors. HepaBeHeTBO Knaysuyca. Onpezenerue
SHTPOMHH PABHOBECHON CHCTEMBI HEPE3 TEPMOMHAMHYECKYIO  BEPOSTHOCTD makpocueTembl. Teopema
Hepricra-] Lnanka. Crumbl W NOTCHIHATHHA SHEPIHs MEKMOIIEKYJIAPHOTO sanmoyieiicrsis. Y pasrenue Ban-
niep-Baabca. Msorepmbt Ba-1ep-Baaibca H OKCIIEPUMEHTANIBHBIC u30TepMbl. PeasbHbie rasbl, KHAKO-
CTH ¥ TBEp/IbIC TeNa

Slanenne nepenoca. Juddysns, TENIONPOBOHOCTb, BHYTPEHHEE TPCHHE.

Pasnen 3. «D1eKTPOMArHETHIM

Tema 1. «DneKTpoCTATHKAY, «TTOCTOSHHBII INEKTPUUECKHIT TOKY

JeKTpUHECKHe 3apaibl. 3aKoH coxpaHeHus 3apsjloB. BaanmoseiicTBie 3apsioB. 3aKoH Kynona.
DJIeKTPOCTATHYECKOE MOoJIe, Cro XapaKTepUCTHKH. DKBHNOTCHIHATLHDIC [IOBEPXHOCTH W CHJIOBBIC
JIMHUM NIEKTPOCTATHYECKOTO MOJIA. [TpuHIMI CYNEPHO3HIIHHI roneii. [ToTok BeKTOpa HANPsKCHHO-
CTH IEKTPOCTATHYUECKOTO MOJIA. Teopema I'aycca (a1 BaKyyma). [loTeHuManLHBIH XapaKTep J1eK-
TPOCTATHUECKOTO OIS, [Monstne noteximana. Pacuer paboThl NpH [iepeMelleHHH 3apijia B HIeK-
TPOCTATHYECKOM M10J1C. [lupkysuus sexropa E 3JIEKTPOCTATHIECKOTO MO, Onpezesnenne pasHoCTH
[OTECHIMANOB B HIEKTPOCTATHYCCKOM T0JIE. CBsi3b HANPHKCHHOCTH H MOTEHIIHATA. ['pajieHT noTeH-
umana.



«ITpOBO/THUKH B YIEKTPHUECKOM MOsTe)

IpoBosrukn B dmekTpocTariyeckom noste. PasHosecke 3apsiZloB B NpoBoHKKe. EMKkocTs mpoBos-
HHKOB H KOHACHCATOPOB. COCAWHEHHS KOHJCHCATOPOB. DHeprus 3apSKEHHOr0  KOHJIEHCATOpA.
DHEPrUs NEKTPOCTATHYECKOTO 05, OFbeMHAS IIOTHOCTS IHEPIHH M10J151.

Tunst monexrpukos. Monspusauus AMIIICKTPHKOB 1 e¢ BHIBL [TonspH30BaHHOCTD HANEKTPHKOB,
JluonexTpryeckas BOCHIpHHMYHBOCTS 1 NpOHKIaeMOocThb. BekTop anekrpuueckoro cmeienns. Cpo-
Gonnble u ceszannbie 3apsast. Teopema I aycea Juist nons B iuasiekTpuke. CerneTosnekTpuku. Jex-
TPHYECKOE MOJIE B OHOPOIHOM JMJICKTPHKE.

Tocrosmubiii anekrpryeckuii Tok, yenosus ero CYLIECTBOBAHUS H OCHOBHBIE XapakTepucTHku. Cro-
pontue cuibl. Ionstue DJIC u nanpskenus. ConpoTtHBieHne nNpoBONIOYHOrO npoBosinuka. Coeu-
HCHHA NPOBOAHKKOB. Temneparyphas 3aBHCHMOCTH CONPOTHBICHHS H ce KauecTBEHHOEe 00BiACHE-
tue. CepxnpoBoauMocTs. 3akon Oma B MHTErPATLHOM (BOPME U151 OIHOPOIHOTO H HEOTHOPOAHOTO
YHAaCTKOB Lemu, st nonHoit ueny. Ipasuna Kupxroga. 3akon Iokoynst — Jlenua B unterpamsHoii
(opme. Moumocts Toka. 3akon Oma u Jbkoyns — Jlenua B auddepenumuansuoii (bopme. DrekTpu-
YECKHIf TOK B METa/LIax, Bakyyme H rasax. Kiaccmueckas TEOPHS IEKTPONPOBOAHOCTH. IMHCCHS
NIEKTpOHOB. ["a30BrIe paspsiabt. [Monynposoanuku. 3onHas Teopus TBepaoro tena. Cobersennas u
[IPHMECHAS TIPOBOANMOCTE TOJTYPOBOAHNKOB. J{1O 1.

Tema 2. «MaruutHoe nosey, «INEKTPOMATHUTHAS MH/LY KLIHS», «YpaBHeHns Makcpesnia»
MarnutHoe nosie u ero xapakrepucTiky. Makpo- u MukpoToku. BosseiicTBie MarnuTHoro noss Ha
PAMKY € TOKOM H Ha NPAMOJIMHEHHBII NPOBOAHUK ¢ TOKOM. CHIOBBIE THHHH MAFHHTHOI HHIYKIIHH.
CunoBasi KapTHHA MATHHTHOTO NOMS NMPAMOJIMHEIHOrO NMPOBOAHHKA C TOKOM M KPYTOBOTO BHTKA.
Ilpunumn cyneprnosnumn mMaruuTHex noneii. 3akon Buo — Casapa — Jlaniaca. Boseiicteie mar-
HUTHOTO 1oss Ha ABMKYLmiics 3apan. Cuna Jlopenna. JIsuskenue 3apsjia B MarHuTHOM rose. -
ekt Xonna. Buxpesoii Xapaktep MarHuTHOro noss. Teopema T'aycca u Teopema o umpkysimu
BEKTOpa MarHHTHOM MHAYKIMH (B Bakyyme).

«MaruuTHoE norne B BerecTsey

Hamarnnunsanue Marnerukos. Hanpsxennocrs maruurioro noss. Maruuthas MPOHHIIAEMOCTH M
MAriuTHas BOCIPHHMYHBOCTG. JlHamarneTHku, napaMarueTusky (eppomarteruku. Cssb BekTo-
PoB B u H. 3aKow MOIHOTO TOKA JUIS MATHUTHONO TIONIS B BELLECTRE. Teopema o uupkynsuun BexTo-
pa H.

OnexTpoMarautHas nHaykuus., IJIC MHIYKUHH B TOJIBHXKHBIX M HENOJBHXKHBIX NPOBOIHMKAX.
Bpawenne pavkn B MarnutHOM none. Toku ®yxko. Camounykums. MHAYKTHBHOCTL MPOBOHUKA.
3axon Jlenua. Bsaumuas unmykims. Tpancopmaroper. PaGora no nepemerennio MIPOBOJIHHKA C
TOKOM B MArHUTHOM 110J1e. DHEPrUA MArHUTHOTO NOJS B coseHomuae. [II0THOCTS 9HEPIHH MarHUTHO-
ro 1o,

Buxpesoe amektpiyeckoe none. Tok cmemenns. Cuerema ypaBHeHHH Makcsesia B MHTerpanbHOI
(hopwme.

Konebarenbuniit kontyp. INpeobpazosanne PHEPrHH HA PasaHuHbIX JTanax xoneGauus. Judpepen-
UHATBHBIC YPABHEHHSA CBOOOAHBIX HE3aTYXaIOWMX H 3aTYXAIOUMX KOMeGaHMil B HeM H X peleHHs.
Juddepennnansioe ypasnenne ICKTPOMArHHTHOM BOMHBI U €ro pemenne. CKOPOCTh pacnpocTpa-
HeHHs BonHbl. Bekrop Vmosa-Tloitntunra. Duepretnueckue XapaKTePHCTHKH IJIEKTPOMATHHTHBIX
BOJH. [11Kasna 21eKTpOMAarHUTHBIX BOJIH.

Pazpen 4. «Onruka u ynementol KBanTtonoii mexanuky

Tema 1. «I'eomerpryeckas ontikay. «Romosas onTakay. «KsanTopast npuposa 3y uenns»
Onruka. 3akombl reomeTprueckoii ontuiy. [TomHoe BHYTpeHHee oTpakeHue. JIunsbl.
Wutepdepennns csera. Yeinosns Bo3nukHoBeHus unTephepeninn. MeTos BeKTOpHOI HarpaMmb!
AUBL CTIOMKCHHS JIBYX HIIH HECKONBbKHX BOJH. TTpHuumMn nosyyenus MHTEPPEPELHOHHON KapTHHEL.
YeoBHS MaKCHMYMOB H MHHHMYMOB. PasnocTh (as n pasnocts xona. Mnrtepdepentms B Tonkoii
mienke. Kosnbua Hetotona.

Judpaxuns cera. Mpununn I 1iirenca-®penens. 3oust Gpenens. Jludpakuns na KpYyIJloM OTBep-
cruu. Jlndpakuus va AnTMHHOI e, Judpakunonnas pemerka. [nasnbie MakcHMyMmbl. ['iaBHbIe
MHHHMYMBL. Paspernaromas cnocobrocTs.
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«ITonsipuzanms BoH»

[Tonspusosanusii ceer. Buapl nonspusaiuu. Criocobbl nomyyeHns nonspusosadHoro ceera. [1po-
XOXKJICHHE €CTECTBEHHOIO CBETA Yepes rnojspusarop v ananuzarop. [ToBOpOT mIocKocTH nosispusa-
unn. [Monspusanns ceeta Npu OTPAKEHHH W NPEJOMICHHH HA FPAHULE JAMIIEKTPUKOB. 3aKoH Bpio-
crepa. JIBoitHoE JTydenpenoMieHHe.

Kopnyckyisipao-BosiHoBo# ayanusm csera, Ksant csera. DHeprus u umnyise dorona. Buemnuii
doroaddexr. CperoBoe aasnenne. Onbitel JleGeaesa. Dpdexr Komnrona. Tennosoe usmyuenue.
3akon Kupxroda. Abcomorno yepnoe teno. 3akon Credana-Bonbimana. 3akon Buna. Tennosoe
uznyqenne. opmyna [Tnanka. Pacnipesnenenue sHeprun B CleKTpe U3JIYHEHHS 110 HacTOTE W THHE
BOJIHBI.

Tema 2. «Crtpoenne atomay. «DieMeHTbl aToOMHOTO siapayMozens atoma Tomcona. Onbitel Pesep-
(opna no paccesnmio anbda-uactui. Mozens atroma Pesepdopaa-bopa. IMnuprueckue 3akoHomep-
HOCTH B aToOMHBIX cnekrpax. Teopus bopa. Yposuu sHepruu atoma Bomopoja. KsaHToBble umucna:
rjaBHoe, opOMTANbHOE, MArHUTHOE.

Bosnnoseie cpoiicTBa Mukpouactuil. JUinna Bonuel jie bpoitis u ee coiictsa. Bonnosas (yHKims.
Cootnouenne Heonpesenennocteii [eiizentepra. Ypasnenue Llpeaunrepa.

Cocras aromHoro sizipa. XapakTepHCTHKH sapa. Slaepusie cuibl. DHeprus csszu siapa. Jledekr mace.
Duepretnueckuit apdexr saepHoit peakiun. PagnoakTHBHOE H3TyHYEHHE U €ro BHbL. 3aKOH pajuo-
akTHBHOTO pacnana. Slnepubie peakunu. Jlenenne saep. Cunres saep. [oustne o A03MMETPHH H
3amuTe. OCHOBHbIE KJIACChl AEMEHTAPHBIX YACTHIL.

4.3 Jlekuun/nabopatopHbie/NpakTHYECKHE 3aHATHS

Tabnuua 4
Conepxanne JeKuHH/1a60paTOPHOro NPAKTHKYMA/IIPAKTHYECKHX 3aHITHIl H
KOHTPOJIbHbIE MEPONPHSTHS

Dopmupy Bun
Ne Ne w nazpanne Jekumii/ embie KOHTPOIb | (oo b0
i Ne paznena n1a60paTOPHBIX/ NPAKTHYECKHX | KOMIeTen HOTo iy
JAUATHH uHM Meponpus
THS
L. Pazjen 1. «Dusnyeckne OCHOBbI MEXAHHKH) 12
Tema 1. «Kunema- | Jlexyus No | VK-8.1 2
THKay. «/Iunamukay. | «Kunemarnkay. «/luHamukay. YK-8.2
«Pabora m oneprus» | «Pabora n aneprusy». OITK-1.1
Jlabopamopnas paboma Ne | OIIK-1.2 | 3aumra 2
«H3yvenne 1BHKEHHS TeTa no OIIK-1.3 | nabopa-
HAKJIOHHOM IIOCKOCTH» MJIH OIIK-5.1 | TopHBIX
«M3yuenne 3aK0OHOB NPAMOJIH- pabot
HEIfHOTO JBHIKEHHS U CBODOIHO-
ro najieHus Ha MamMHe ATBY/1a»
i «M3yyenne KHHEMaTHKH 1
JIMHAMHMKH MOCTYNATEILHOTO
asiokenusy wim «M3mepenne
koadduimenTa TpeHns kave-
HUSAY.
IIpakmuyeckoe 3ansmue Ne | peleHue 2
«Kunemarukay. «/lnnamukay. 3ajaqy
«Pabota u sHeprusy.




Dopmupy Bua
Ne Ne i nazsanne aexumii/ embie KOHTPOJB Koo
Ne 0OpPATOPHBLIX/ IPAKTHYECKHX | KOMmeTen HOTO
n/n i R o e 4ACOB
AHATHH UHH Meponpus
T™HS
Tema 2. «<Mexauu- | Jexyus No 2 VK-8.1 2
Ka TBep/ioro tena». | «Mexanuka TBepaoro Tenay. YK-8.2
«Jleopmanus «Jleopmauus TBepaOro TEMAY. OIIK-1.1
TBEPJOro Tesiay Jlabopamopnas paboma Ne 2 OINK-1.2 | 3ammra 2
«M3yuenne 3axona coxpanenns | OINK-1.3 | naGopa-
OHEPruM ¢ nomoupio Mmastauka | OINK-5.1 TOPHBIX
Makcsemnan win «A3yyenne oc- pabor
HOBHOI'0O 3aKOHA IHHAMHKH Bpa-
WATENLHOTO JABHKEHHS C TTOMO-
b0 MasTHHKa Obepbekay.
lpaxmuveckoe sanamue No 2 pelenune 2
«MexaHnKa TBEpIOro Tena». 3a1a4
«Jlepopmanms TBepOro Tenay.
2 Paznen 2. «Mostexyasipuas gpusuka n TepMOaHHA- 12
MHKa»
Tema 1. «Moneky- | Jexyus Ne | YK-8.1 2
JSpHO- «MonekyaspHO-KHHETHYeCKas YK-8.2
KHHETHYECKas TEO- | TEOPHS». OIK-1.1
pus» (MKT) Jlabopamopnas paboma Ne | OIlK-1.2 | 3ammra 2
«Onpenenenne otHowtenns ten- | OITK-1.3 nabopa-
noemkocted Bo3ayxa npu nocro- | ONK-5.1 | Topusix
SHHOM JIaBJICHHH 1 TIOCTOSIHHOM pabot
obbemer.
Jlabopamopnas paboma Ne 2 3aluTa 2
«Onpezienenne yHUBEpCATLHOl nabopa-
ra3oBoi NMOCTOAHHOI Han «Mc- TOPHBIX
CJICZIOBAHHE H3O0TIPOLIECCOBY. pabor
lpaxmuyecxoe sansmue No | petieHne 2
«MoneKy 1spHO-KHHEeTHYECKas 3aj1a4
TEOPHSI»
Tema 2. «Tepmo- Jlexyusn Ne 2 VK-8.1 2
JIMHAMHUKaY. «SIB- «OCHOBBI TEPMOIHHAMUKHY . YK-8.2
JIEHHS! TIePEHOCay «SIBnenns nepenocay. OTIIK-1.1
Ipakmuueckoe sausmue No 2 OIIK-1.2 2
«Tepmonnnamukay. «SIsnenns OIlK-1.3 | pemenue
nepeHocay OIIK-5.1 3aj1a4




n/n

Ne pasnena

Ne u nazsanune aexumnii/
1a60paTOPHBIX/ NPAKTHYECKHX
JAHATHIH

Dopmupy
embie
KoMIeTen
nHu

Bunx
KOHTPOJIb
HOTO
Meponpusi
THH

Koa-so

Pasjea 3. «DnekrpomarneTnsmy

Tema 1. «OcHoBbI
IEKTPOCTATHKHY .
«IlocTosubrii
AEKTPHYECKHIH
TOK»

Jexyust Ne |

«OCHOBBI MIEKTPOCTATHKNY .
«lTocTosnHbIi ek TpUUecKHil
TOK».

Jlabopamopuas paboma Ne |
«M3yuenne Tonorpaduu snex-
TpHYecKoro nosnsy uik «Onpe-
JIeNICHHE EMKOCTH KOH/IeHCaTopa
€ MOMOLILIO DATHCTHYECKOTO
ranbBaHomerpa» uian «M3mepe-
HHE COMPOTHBICHHS METOIOM
MOCTOBO# cxembl» Hin «Mceie-
JIOBAHME [10JIE3HONW MOIIHOCTH H
koaypuitenta nonesnoro aei-
CTBHSI HCTOYHHKOB MOCTOSAHHOTO
Toka» uin «Mceenenosanmne
BOJILT-aMIICPHOI XapaKTepHCTH-
KH MOJIyTIPOBOIHMKOBOTO IHO1a»
Ipakmuveckoe 3ansmue Ne |
«OCHOBBI IEKTPOCTATHKMY .
Ipaxkmuyeckoe 3ansmue Ne 2
«ITocTosumbIii aneKTpuIeckHii
TOK»

YK-8.1
VK-8.2
OIIK-1.1
OIlK-1.2
OITK-1.3
OIlK-5.1

3ammTa

nabopa-

TOPHBIX
pabor

pelietne
3ajau

pelieHue
3a1ay4

Tema 2. «Maruur-
HOE 1oJiey. «Dek-
TPOMarHuTHas HH-
JAYKUMs», «Ypas-

HeHust MakcBesuiay

Hexyus Ne 2

«MarnuThoe nose». «nexkrpo-
MarHuTHAs HHIYKLWMsY ., « Y pas-
HeHus MakcBesay.
Jlabopamopnas paboma No 2
«Onpejenenne ropu3oHTAILHON
COCTABIIAIOLIEH HATPSKEHHOCTH
MarHHTHOTO MO/ 3eMitny» Hiu
«CHATHE NEeTIH rHCTepe3nca
(beppoMaruuTHOTO CTEPKHS C
MOMOLIBIO OcLHLIorpaday uiu
«M3yuenne MarHHTHOrO NOJs
concHonnay wim «Msyuenue sp-
JICHHSI B3aHMHOM MH/IYKLHHY.

VK-8.1
YK-8.2
OITK-1.1
OINK-1.2
OIK-1.3
OIlK-5.1

3auTa

nabopa-

TOPHBIX
pabor




Dopmupy Bun
Ne Ne u nazBanue aexumii/ embie KOHTPOAL | oo b0
s Ne pasnena Ja00pPATOPHBIX/ NPAKTHYECKHX | KOMIeTen HOTO ol
3AHSITHH unu meponpus
THS
6. Pasnen 4. «Onruka u snementsr Ksantosoit hus3ukm» 12
Tema 1. «eomer- | Jexyus No | VK-8.1 2
puueckas ontukay. | «I'eomerpuueckas onTHkay. VK-8.2
«Bonnosas ontu- «Bosnosas ontukay. «Ksanto- OIlK-1.1
Ka». «KBanrosas Bas PHPO/IA H3JLYYECHHSAY. OIlK-1.2
NPUPOJIA H3JTyue- Jlabopamopnas paboma Ne | OIlK-1.3 | 3ammura 2
HUSD) «Onpezienenne nokasarenei OIlK-5.1 | na6opa-
NPeoMIIEHHS KHAKOCTEI ¢ 10- TOPHBIX
MOLIBIO pedpakToMETpay Hiu pabot
«Onpenenenne pajanyca KpHBH3-
HBI JIHH3BI € MOMOLIBIO KOJIEI]
Heiorona» wm «Onpenenenne
JUIMHBI CBETOBOH BOJIHBI C 110~
MOMIBIO IH(PPAKIHOHHOIT perneT-
KH».
Jlabopamopnas paboma Ne 2 3aummra 2
«DKCNEPUMEHTANILHOE H3YUEHHE nabopa-
3aKOHOB TETJIOBOTO H3IYHCHHS» TOPHBIX
umm «Mcenenosanne BakyyMHoro pabor
borosnementan uim «Meesneno-
BaHHE M3ITyHeHus aGCoMOTHO
TBEpAOro Tenay win «Meeneno-
BaHHe BHewHero Gpororpdexray
Ipakmuueckoe sansmue Ne | perienue 2
«["eomeTpuyeckas onrukay. 3a/1ay
«Bomnnosas ontuka». «Ksanro-
Bas IPUPOJIA H3TYYEHUs.
Tema 2. «Ctpoenue | Jexyus Neo 2 VK-8.1 2
aromay. «Inemen- | «Ctpoenne atoman. «Dnementsr | VK-8.2
ThI aTOMHOTO SZIpa» | aTOMHOI'O SApay. OIIK-1.1
Ipakmuyeckoe 3ansmue Ne | OIlK-1.2 | pewenue 1
«Crpoenne atoma. DneMeHTHI OIlK-1.3 3aja4
KBaHTOBOH MEXaHHUKM» OTIK-5.1
Koumponwnas paboma 1
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Tabnwuua S

[Iepe'lelu. BOINPOCOB /I/1s1 CAMOCTOSAITE/ILHOIO H3YYE€HHSI JIMCUHHILJIHHbI

Ne o IMepeuens paceMaTpHBAEMBbIX BOIIPOCOB /LIl CAMOCTOATEILHOI0 H3YCHUS H

n/ p::n: nepeveHs KOMIETeHIMI, 0CBAMBAEMbIX NIPH HX H3YYeHHH (MOXKET 0CBAHBATLCS

1 ki 4ACTH KOMIETEHIIHH)

Pazzen 1

1. | Tema 1l | 3akon BceMHpHOro TArotenus. LIeHTp Macc MeXaHMYECKOI CHCTEMBI, 3aKOH JIBHIKE-
HH3 LleHTpa Macce. JIBHkenue Tei ¢ nepemennoii maccoii (YK-8.1, VK-8.2, OI1K-1.1,
OIlK-1.2, OIIK-1.3, OIIK-5.1)

Pazjen 2

1. | Tema2 | PeanbHbie rasbi, xkuakoctd u TBepasie Tena YK-8.1, YK-8.2, OINK-1.1, OITK-1.2,
OI1K-1.3, OIIK-5.1))

Pasnen 3

1. | Temal | Dnektpuueckue TOKM B Metauiax, Bakyyme u razax (YK-8.1, VK-8.2. OIK-1.1,
OIIK-1.2, OINK-1.3, OIIK-5.1))

Pazien 4

1. | Tema2 | OcHoBHbie Kiacchl anementaprbix uactnn (YK-8.1, YK-8.2, OIK-1.1, OIK-1.2,
OI1K-1.3, OIIK-5.1))

5. O6pazoBaTe/ibHbIe TEXHOJIOTHH

Tabnuua 6
Ilpumenenne AKTHBHBIX H HHTEPAKTHBHBIX 00pa30BaTEILHBLIX TEXHOJI0IHIl
HaunmenoBanune
HCIT0JIb3Y eMBbIX
AKTHBHBIX H
Ne
ikt Tema n popma 3ausiTHst HHTePAKTHB-
HbIX 00pasoBa-
TeJbHbIX Tex-
HOJIOTHii
1. | Jlaboparopuas pabora Ne | «M3yuenue asmxenus tena no Hakiaou- | JIP | PaGora B Maibix
HOM TUIOCKOCTHY MM «M3ydyeHne 3aKOHOB NPSIMOJIMHEHHOIO JIBH- rpynmnax
KeHHUs U cBOOOHOrO majeHus Ha MatinHe ATy a» ik «M3yuenue
KHHEMATHKH M JIMHAMHKH [TOCTYNATENbHOrO ABHKEHHs» Win «M3-
Mepenne Koa(HimenTa TpeHNs KaueHus»
2. | Jlaboparopnas paGora Ne 2 «M3yuenue 3akona coxpanenus sueprun | JIP | PaGora B Masnbix
¢ nomolbio MasTHiKa Makesesuian wian «M3yuenne ocHOBHOTO 3a- rpymnmax
KOHA JIMHAMHMKH BPAILATENLHOIO [ABHKEHHS C MOMOLIBIO MasTHHKA
Obepbekay
3. | Jlaboparopnas paGota Ne 3 «Onpenenenne koadduumenta sssko- | JIP | Pabora B MasibIx
CTH XKHJIKOCTH METOJIOM TeHeHHs uepe3 y3kuii kanam wim «Omnpe- rpynmnax
Jenenue KodpQuumenTa BI3KOCTH KUIKOCTH METOAOM MajaloLIero
mapuka» win «Onpeziesienne Ko huiMenTa BA3KOCTH BO3IyXay
4. | Jlaboparopnas pabora No | «M3yuenne cBoGoaneix konebanuii npy- JIP | Pabora B Masbix
KHHHOrO MasTHUKa» Wi «Onpeznenenue NpUBeIEHHON UIHHBI (- rpynmnax
3WYECKOr0 MAasTHHKA M YCKOPEHHS CHIIBI TsKecTHy min «M3yuenue
BOJIHOBBIX ABJICHHI HA MMOBEPXHOCTH BOAB MiH «M3yuenne 3ByKo-
BbIX BOJIHY WK «M3yuenne cobeTBennbIX KoeOanHii CTpyHbI»
5. | Jlaboparopuas paGora Ne 1 «Onpenenenne orHomenns tenoemko- | JIP | PaGora B Masbix

crei BO3JIyXd [pH MOCTOSAHHOM JIaBJICHHH W IMOCTOSHHOM obbeme»

rpynnax
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HaumenoBauue

HCIO0JIB3YeMbIX

Ne AKTHBHBIX H

skt Tema n popma 3aHATHS HHTEPAKTHB-

HbIX 00pasoBa-
TeJNbHBIX TeX~
HOJIOTHii
win «Onpesenenue YHHBEPCAIBHOH Ta30BOH MOCTOSHHON»  HIIH
«HeceneioBanne H30NPOLECCOBY

6. | JlaBoparopuas pabora Ne 2 «Mcenenosanue TeNIOEMKOCTH TBEPO- JIP | PaGora B MaIbIX
ro tenay wiam «Omnpeaenerue KodGhUUHEHTA TEMJIONPOBOAHOCTH rpynnax
BO31y Xa»

7. | laGoparopnas paGora Ne 1 «M3yuenne Tonorpadun 31eKTpHYECKO- JIP | PabGora B MasibIX
ro nosns» win «Onpe/eieHHe eMKOCTH KOHACHCATOpa ¢ MOMOUIBIO rpymnmnax
GaIHCTHYECKOTO rajlbBaHOMETPay

8. | JlaBoparopuas pabora Ne 2 «M3mepeHue CONpOTHBICHHS METOIOM JIP | Pabora B ManbIX
MOCTOBOI cXeMbl» MM «MceneioBanue MONe3HOH MOLIHOCTH H KO- rpynnax
HhPUIHEHTA MOJIE3HOTO ASHCTBUA HCTOYHUKOB MOCTOAHHOTO TOKa»
win «Mccnenosanne BOJLT-aMIIEPHON XapaKTePHCTHKH 1OJYNpo-

BOJIHHKOBOIO JIHO/1A)

9. | Jla6oparopnas paGora Ne 1 «Onpeaenenne ropuzoHTanbHoi co- | JIP | Pabora B MasbIx
CTABNSIONIEHi HATPSIKEHHOCTH MArHUTHOrO 1015 3eminy uin «Chs- rpynnax
THE METAH rHeTepesnca (eppoMarHHTHOTO CTEPKHA € MOMOIIBIO
ocrsorpagay

10. | JlaGoparopnast pabora No 2 «M3yuenue MariuTHOrO Mot CONCHOM- JIP | PaGora B MaJIBIX
nay win « M3yueHue sBIeHHs B3aMMHON MHJLY KUHH rpynnax

11. | JlaGoparopuas paGora Ne 1 ««Onpejenenue noxasareneii npeiom- JIP | Pabora B MasbIxX
NeHus KHAKOCTEl ¢ momombio pedpaktomerpay win «Onpenesne- rpymnmnax
HHC pajiyca KPHBH3HBI JIMH3BI C OMOIIBIO Kosiell HbioToHay Hin
«Onpesie/ieHue JUTHHBI CBETOBOI BOJHBI C MOMOLIBIO JIH(PaKIHOH-

HOI#l pelieTKH»
12. | Jlabopatopnas pabora Ne 2 «DKcrnepHMEHTAILHOE H3YUCHHE 3aKO- JIP | PabGora B MasIbIX

HOB TEIIOBOro Wanyuenus» uin «Mcenenosanue BakyymHoro go-
roaneMenTay Win «McenenoBanue uasyueHus abCoMOTHO TBEPAOTo
tena» wim «Mceneosanue sremnero porospdexrar

rpynmnax

6. Tekyumii KOHTPOIb YCIIEBAEMOCTH H IPOMEKYTOUHAS ATTECTALHS 110 HTOram

OCBOCHHS JHCUHHILIHHBI

6.1. THNOBbIE KOHTPOILHbIC 3a1AHHS HIH HHbIE MATEPHAIBI, HeOOX0AHMbIE
A0S OUEHKH 3HAHMIL, YMEHHIT H HABBIKOB M (HJIH) ONBITA AESATEJALHOCTH

Tunosbie 3a71a4M Ui KOHTPGCS Ha MPaAKTHYCCKUX 3aHATUAX, 3alIUTHI ﬂaGOPaTOPHOﬁ

paboTsl ¥ 3a4eTa ¢ OLICHKOM.
Tunosbie 3aaa4n no pasety 1

1. MaTepuanbHasi TOYKA JIBHKETCS B NPOCTPAHCTBE COIIACHO ypasuenuam: X ()= 51 (1)
Y()=4-20% (w), Z(t)=3t-4¢" (v), Haiiti MOy H CKOPOCTH M YCKOPEHHS TOUKH B MO-

ment Bpemenn = 1 ¢

2. Kakoii yroJl COCTaB/ieT BEKTOP MOJIHOT0 YCKOPEHHS TOUKH, Jekaueii Ha 000/e MaxoBHKa, ¢
paauycom MaxoBuka yepes /= 13 ¢ mocie navana AnkeHa? YII0BOE YCKOPEHHE MAXOBHKA
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£=0.77 pao /c?

3. Haiitn usmenenue ummynsca wapuka maccer " = 100 2 oy yJape 0 3eMIII0 H KOJHYeCTBO
BBIICTHBLICHCS TEILUIOTHI, €l Ol majaer ¢ shicots /1 = 200 e . @ nocJie yiapa nojaHuMaeT-
csi Ha Bhicoty /1 =180 cm |

4. Torkoctennbiii wwmnp anaverpom 2 =30 ev y vacconm = 12 ke BPALAETCA COIIACHO
ypasenmio ?(t)= A+ Br+Ct’ rae A=4pad  B=-2padlc C=02 pad/c’ Onpesenuts
JeHCTBYIOLIMIT Ha UHJIHHIP MOMEHT CHil M B MOMEHT Bpemenn { = 3 ¢ |

5. lasnenne Bombi, Tekymel mo TOPH3OHTAILHOH TpyOe, NpH M3MEHEHHH IUIOMAAN CeueHHs

yseanunnoch Ha 350 ITa. Onpenenuts u3meHenme CKOPOCTH TEYCHHs, €C/IH HAYAIbHAs CKO-
pocThb coctasisina 1,5 m/c.

6. Ouanyeckuii MAATHUK B BHIE TOHKOIO crepikust umnoit [ =120 ev 666 0eten OKOJIO ropH-
SOHTATLHOM OCH, MepIEHHKYIAPHOI CTCPXKHIO, W HaxoAsuleiics Ha paccrosuun 4 or cepe-
bl crepxkns. [Ipu kakom 3uavenun 4 nepuoa kosnebannii 7' umeer Hanmenbinee 3nHave-
uue? Haiitu ero.

7. Onpenenuts nepuos koneGanuii u MaKCHMAJIBHYIO CKOPOCTD JBHIKEHHS Ipy3a MaTeMaTHue-

) z
CKOTO MasTHHKA, COBEPLIAIOIIEro KONeGaHHS 110 sakony ¥ = 0,2 5'"( 2m - EJ M.

8. Uemy pasua npusesennas jumna (husnyeckoro MasTHHKA, COCTOSIIErO M3 TOHKOIO CTEPXKHSI
Maccoii 1 kr aumHoii 80 oM, nogsemenHoro na OCH, OTCTOSAIICH HA OIHY YeTBEPTYIO JUIHHBI OT
OJTHOIO U3 €ro KOHII0B?

9. Onpenenuts aauny BosHbl yacToToi 50 I 11, eciim 3a 10 ¢ ona npeoaonesaer 3 k.

Tunosere 3agaun no pasaeay 2

1. Kosmnuecrso semecrsa remms v =1.5 Mouib, Temniepatypa T = 120 K. Onpeaennrs CyM-
MAapHYIO KHHETHUECKYIO SHepruio Ex moctynatennHoro asmienns scex MOJIEKYJT 3TOrO rasa.

2. Onpenenuts cpeanion amHy ¢BoGoHOro npobera A MoeKyIb a30Ta B CoCy/ie BMECTH-
MocThio V =5 1. Macca rasam = 0.5 1., Ipdexrusunii gnamerp monekyss d =0,3-10° m.

3. Yemy paBHO H3MeHeHue sutponiu 10 r Bo3yxa npu u3orepMuueckom paciiMpenun or 3
1o 8 n?

4. [lpn Bbicokoii Temneparype nonosuna MOJIEKYJI a30Ta IMCCOLMMPOBaa Ha aToMbl. Yemy
PaBHA yJenbHas TenioeMKkocTs Cp IPH NOCTOSHHOM AaBIEHHH B HTHX yenosusx? Haiitu no-
Kasaresib anabarsl.

Tunossie saxaun no pasneay 3

1. Tpu Toueunnix 3apsizna q. 2q , -q HaxoAATCA Ha O/HOI TIPAMO, PACCTOAHHS MEXK/TY COCEIHUMH
3apsajiaMu pasto d. Haiitn manpsskennocts HJIEKTPHYCCKOTO MOJIS B TOUKE HA TOH 3Kke MpAMOi
Ha paccTosruu d ot oTpHIaTeBHOTO 3apsa

2. B BepumMHax TpeyroibHuka co CTopoHamH 1o 2,0 M HaXoAATes pasHbie 3apsbl no 2,0 HKL,
Haiitn PE3YJILTHPYIOIIYIO CHITY. IGHCTBYIOUIYIO Ha ueTBepThiit 3apsj 1,0 uKi, nomermennsii s
Cepe/IMHe CTOPOHbBI TPEYTONbLHHKA.

3. Tpu raneBanmyeckux smementa € = 3.0 B, £2=5,0 B. &3 =2,0 B coeamnnens napantensho u
3AMKHYTBI HA BHELIHee conpoTusienne R = 2,0 Om. Ux BHYTPEHHHE CONpOTHBICHHS 11 =10
OMm, 12=2,0 OM 1 13 = 0,50 Om. Haiits Tok Bo BHCIIHEH LeNH M HANPSIKEHHS HA KAK/IOM HJle-
MeHTe,

4. Tlo 1BYM KpyroBbIM BHTKAM, HMEIOLIHM o6umii ueHTp, TeKyT TokM cuioit 5,0 A u 4.0 A. Pa-
/IHYCBI BHTKOB COOTBETCTBEHHO pasubl 4,0 cM 1 3,0 cM. Yron MEKIY X TIockocTsamMu 30°,
OnpesennTs HHAYKUMIO W HANPAKEHHOCTH B UCHTPE BHTKOB. PaccMoTpeth Bo3moskHbIe City-
qau,

5. Konebarenbubiii kontyp nmeer HHAYKTHBHOCTE L = 1,6 MI'H, émkocts C = 40 Hd u Makcn-
MalbRoe Hanpsbkenne Ha saknmax U =200 B. Uemy paBha B HeM MakcHMabHas cHJ1a Toka?

Tunossie 3axaun no pasaeny 4



1. Ha aupakiHOHHYIO PELIETKY HOPMATLHO NajaeT MOHOXPOMATHYECKHH CBET ¢ JUIMHOH BOJTHBI
600 am. Onpeaennte HauOOIBIIHI TOPSAIOK CIEKTPA, MOJYUYEHHBIH € TIOMOLIBIO 3TOM perer-
KH, ec/ii ee mocTosHHas d=2 MKM.

2. EcTecTBEHHBI CBET NMPOXOJMT Hepe3 MOMSPU3aTOp M AHAIM3ATOP, NMOCTABJICHHBIC TaK, HTO
Yrosl MeXIy MX TJIaBHBIMH IIOCKOCTSAMH @=45". [onspu3zarop OTpaKaeT  NMPEIOMIACT 5%
[ajakomero Ha Hero cseta. IloTepaMu B aHanM3aTope MOXKHOO npeHebpeyb. KakoBa HHTEH-
CHBHOCTB JIyua, BBILIEAIEr0 W3 aHAJIM3aTOPa, M0 OTHOMICHHH K HHTEHCHBHOCTH CCTECTBEHHO-
ro csera?

3. doron npu addexre Komnrona Ha cBOGOAHOM IEKTPOHE ObUI paccesit Ha yroj 90", Onpeze-
JIHTH HMITYJIBC, TPHOBPETEHHBIH HIEKTPOHOM, €CIH IHEpris (POTOHA /10 paccesHus 1,02 MaB.
4. Onpe/eMTh, KaK H3MEHUTCS /UIMHA BOHBI e Bpoiiiis 2eKTpoHa atoMa BOI0pO/a NpH nepe-

XOJIE ero ¢ 4eTBepToi OOPOBCKOi OPOHTHI Ha BTOPYIO.

5. Onpesie/inTe, Ha CKOJILKO H3MEHHIIACh SHEPrHs SEKTPOHA B aTOME BOIOPO/A [IPH HITYHCHHH
aroMom (potona ¢ umHoil BoHbl 0,486 MKM.

6. DHEprus CBs3M sPa, COCTOAIIErO W3 TPEX MPOTOHOB H YeThIpeX ueitrponos, passa 39,3 MaB.
OnpeeuTe Macey HelfTPaIbHOTO aToMa, 001a1AI0IEro STUM SIPOM.

7. Haiitn nepuoj noiypacnaja pajMoakTHBHOTO M30TONA, €C/IH €ro aKTHBHOCTH 34 10 cytok
YMeHBITHAACH Ha 24% 10 CPABHEHHIO ¢ NEPBOHAYATBHON.
8. Onpenenute MEPHOL MOJypacnasa PajHoaKTHBHOIO H30TOMNA, €Clii 5/8 HayaibHOTO KOJIMYe-
CTBa sJIep HTOro H30TONa pacnanock 3a 849 cexyHi.
9. n’-Me3on pacniazaetesi B COCTOSHMH NOKOA Ha iBa y-ksanTa. [Ipunnmas Maccy nuoxa paBHOIi
264,1m,, onpeaenTe IHEPruio KaxkI0ro U3 BOSHHKIINX Y-KBAHTOB.
TTosHbiii KOMILIEKT 3184 COAepIKHTCA B CGOPHHKE 3a/a4 1o Kypey Gusnku (CM. myHKT 7.1).

THnoBble BapUaHThl KOHTPOJILHOM paboThl
TunoBoii BAPHAHT KOHTPOJILHOI padoThI

1. [Ipx ropH30HTAILHOM MOJIETE CO CKOPOCTHIO V = 250 m/c craps/ Maccoii m = 8 Kr pasoppajics Ha
aBe yacTH. bonpiuas yacTh Maccoit my = 6 KI MOJy4YH/Ia CKOPOCTh Vi = 400 m/c B HAaNIpaBJICHUH 110~
nera cHapsza. OnpenesuTs MOy ib H HANpaBJIeHHE CKOPOCTH V2 MeHblIIei YacTH cHaps/a.
2. Ha ckambe JYKyKOBCKOTO CHMT HeJOBEK M JCPIKUT HA BBITSHYTBIX PyKaX I'MpH Maccoif m =5 Kr
kavcnas. Pacerosmue o1 Kaxoit rupu 110 ocn ckambh | =70 cm. Ckambsi BpailaeTcs ¢ 4acTOTOH Nj =
lc”', Kak M3MEHHTCS 4acTOTa BPAlIEHHs CKAMbH, €C/IM OH COXKMET PYKH Tak, 4YTO paccTosHHE OT
KaK10ii THPH 710 ocH ymeHbuIHTes 710 12 = 20 em? MOMEHT HHEPIHH YeOBeKa H CKaMbH (BMecCTe)
OTHOCHTENBHO ocH J = 2,5 Krm’,
3. B mumnap aumnoit 1 =1,6 M, 3ano/HeH bl BO3/lyXOM NPH HOPMATLHOM arMocdepHoM jasie-
HHH Py, HAYAIH MEJUICHHO BJIBHIATh NMOPUICHb MIIOIA/BI0 OCHOBAHHA S = 200 cM?. OnpeaenuTs
cuny F, JieiicTBYIONLyIO HA MOPLIEHb, €C/IH ero OCTAHOBHTH HA PacCTOAHHH 1y = 10 cM ot aHa LK~
JMHApA.
4. OnpeienTh KOMHYECTBO TENI0TE Q | KOTOpPOE Hal0 co0bIHTH Kueaopoay obbemom V = 50 71
[PH €TI0 H30XOPHOM HArpeBaHuH, YTOObI JIaB/ICHHE Ia3a MOBLICHIOCH Ha Ap = 0.5 MIla.
5. [MsuHaKa Maccoit m = 200 Mkr, Hecymas Ha cebe 3apan Q = 40 nKu, Breresna B 31EKTPHYECKOC
[0Jie B HANPABICHHH CHIOBBLIX JHHHMIL. [Tocse NPOXOKICHHUS Pa3HOCTH MOTCHIHAIOB U=200B
NMBUTHHKA HMeJia cKopoceTh v = 10 M/c. Onpee T CKopoCTb Vo MBLTHHKH /10 TOrO, KaK OHa BeTe-
J1a B moe.
6. DNEKTPOH JIBHIKETCSA B OJHOPOJHOM MarHMTHOM MoJje ¢ unaykuueit B = 0,1 T no okpyKHOCTH.
Onpejie/nTe YIioBYIO CKOPOCTE BpAlEHHs S/IEKTPOHA.
7. B 0HOPOJHOM MArHHTHOM M0Je ¢ HuayKuueid B = 0,5 Txn Bpamaercst ¢ yactoroii n= 10 ¢!
crepikenb aumHoi | = 20 eM. Ochb BpauleHHs NapaUie/bHa JTHHHAM HHIAYKIHH 0 TPOXOANT HEpes
OJTMH M3 KOHIIOB CTEPYKHS MEPIEeHANKYIAPHO ero ocu. OnpeienTh pasHOCTh NOTCHIHANOB U na
KOHLIAX CTEPIKHS.
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8. Ilapa.nnenbnbm MYYOK CBETA NEPEXOAUT U3 INIHIEPHHA B CTEKIIO TaAK, YTO IYHOK, 0Tpa>|<euuuﬁ oT

TPaHHIBI pa3/iesia ITHX CpeJl, OKA3bIBAETCH MAKCHMAILHO MOJsipu30BaHHbIM. Onpejenuts yron ¥
ME3KJTy MaJAloNMM M MPEJIOMIICHHBIM ITyYKaMH.

9. Yepuoe Teno umeer temneparypy Ti = 500 K. Kakosa Gyner temneparypa Ta Tena, eciu B pe-
3yJIbTaTe HArpeBaHHs MOTOK M3JIyUEHHs YBEJIMYUTCS B n = 5 pa3?

10. OnpenenuTs, Kakas 0/ paJHOAKTHBHOTO H30TONA A pacnajgaeTcs B TeUeHHe BPEeMEHH t =
6 cyTOK.
Bornpoce! ans 3aimnThl 1abopaTtopHbIX paboT
Bonpocei no pasaey 1

1. 3akons HeloToHa.

2. OcHOBHOIT 3aKOH IMHAMHKH BPALLATENLHOTO JABHIKEHHS. Ero GopMyIHpoBKH.

3. Ilapamerpei (S,v.a) paBHOMEPHOIO H paBHONEpPEeMEHHOro ABWKeHHs. Kunemaruueckue dop-
MYJIBL.

4. Kunernueckasi SHeprus BpalaTe/bHOro JABHKCHHS.

5. Ipupoza u BUABI CHII TPEHHS.

6. Cuna TpeHHs KayeHHs, CKOJIbKEHHUS!, TOKOS.

7. IMapamerps! 1 hOPMYJIBI, OITHCHIBAIOLINE BPAIIATENLHOE JIBHIKEHHE.

8. MomeHT HHEpIHH MaTepHaIbLHON TOYKH H Tea.

9. OCHOBHOI 3aKOH JIMHHAMHKH BPAIATEILHOTO JABHKECHHS.

10.  Teopema Illlteiinepa.

11.  Jlmarpamma pactsokenus. [Tpezen npo4HOCTH, yIIpYroCTH, TEKYHeCTH.

12.  3axon I'yka B anddepenunansHoii 1 uuTerpanbHoii Gpopme. OTHOocHTENbHOE H abcomoT-
Hoe y/uiHHenne. Hanpsokenue.

13.  3akon coXpaHeHHs MeXaHH4eCKOi YHepPruH.

14, 3akoH cOXpaHeHHS MOMEHTA HMITYJIbCa NPH BPALIATeIbHOM JIBHKEHHH.

15.  Onwucanue ABHKEHUS Tea B M0OJIE CHIT TKECTH (MO YITIOM K TOPH3OHTY ).

16. YpaBHeHne HEpPa3pbIBHOCTH.

17.  ¥Ypasuenue bephyim.

18. Bsskocts. Koadduuuent Bazkoctn (nuHammyeckoii u crarnyeckoii). [lapamerpsi, onpe-
JICJIOIIHE BA3ZKOCTD CPE/bL.

19.  Pexumsl Teyenus xuakoctd. Yncno Peitnonbaca.

20. dusnyeckuii, NPYKUHHBIH W MaTeMaTHyecKni MasTHHK. [IpuBenennas uimna dusnyeckoro
MasTHHKA.
21. XapakrepucTuky KoneGaHuii (IIepHoj, yacTora, aMILIMTy Aa, (aza).
22. Bonna. Bujpt BonH. XapakTepHCTHKH BOJIH.
23. ®opmyna pacyeTa nepHoIa NpyKHHHOTO, (PHU3HYECKOro U MATEMATHYECKOIO MasTHHKA.
Bonpocer no pasaeny 2
1. OcHOBHOE ypaBHEHHE MOJICKYIAPHO-KHHETHYECKOH TCOPHH.
2. Wneansuslii ras.
3. YpaBHen#e COCTOSHUS HICAILHOTO rasa.
4. Illxana kenbsuna u Llesabeus.
5. T'a30BbIe 3aKOHBI.
6. Wzonponecchl.
7. llepBoe HaYanO TEPMOJAHHAMHKH.
8. KI1J] renioBoro asuraresns U ujeaibHoil Mamunel Kapho.
9. Peanbublii ra3. Y pasuenue Baun-/lep-Baansca.
10. Ammabatusiii npouece. Koapduuuent [Tyaccona.
Bonpoce: no pasaeny 3
. HanpsikeHHOCTb M MOTEHIMAI SIEKTPOCTATHYECKOTO MOJIA, CBA3h MEXKIY HUMH.
. Tpunnun cynepnosuiuu nonei. Pabora nons.
. Teopema 0 UHPKYJISLMH BEKTOPA HATIPSIKEHHOCTH.
. CHJIOBBIC JIMHHK H 9KBHIIOTEHLHAIBHBIE [IOBEPXHOCTH, HX B3aUMOCBA3b. BekTop rpaauenta.

R S
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5. Teopema I'aycca JUist 21€KTPOCTATHYECKOTO 11015 B BAKYYM€E M BEILECTRE.

6. Emkocts. [TapameTpsl, onpesensionme eMKOCTb IIIOCKOT0 KOHAEHCATOPA.

7. CBA3b HANPSKEHHS W HANPSHKCHHOCTH B 3JIEKTPOCTATHYECKOM [10J1€.

8. CoenuHeHHs KOHJIEHCATOPOB.

9. Tunbl AMOAEKTPUKOB M BB Nospu3ain. [Tonspu3oBaHHOCTS. JInaneKkTpudeckas npoHuia-
€MOCTh. DJIEKTPHUECKOE CMeLleHHE.

10.  Dueprus 3aps)KeHHOTO NMPOBOHUKA, KOHAeHcaTopa, O6beMHast IIOTHOCTH IHEPIHH.

11.  ConpoTtHBiieHHE TIPOBOJOYHOIO IIPOBOAHHUKA.

12.  CoennHeHus NMPOBOJHHKOB.

13.  Cuna M IIOTHOCTB TOKA.

14, 3akons Oma.

15.  3axon Jlxoyns — Jlenua.

16.  Ilpaenna Knpxroda.

17.  TloaynpoBOAHHKH, HX OTJIHYHE OT METALIOB H JAHYICKTPHKOB.

18.  DnexTpoHHas M JABIPOYHAS POBOAMMOCTE B MOJYIIPOBOAHHKAX.

19.  CobcrBenHas u npuMecHas MPOBOJAHMOCTD B MOJIYTIPOBOAHHKAX.

20.  TToaynpoBOAHMKH p- M N- THMA, HX MOJIY4EHHE.

Bonpocer no pasaeny 4

1. MaruunTthHoe nose, ero xapakrepuctikn. Cunossie muaun. Cuna Jlopenna u cuna Amnepa. 3a-
ko buo-Casappa-Jlannaca. MaruutHoe none 3emiu.

2. OcHOBHBIE NONOKEHHS TEOPHH HIEKTPOMArHHTHOTrO MoJisi Makcsesuia. Y pasaenus Makcsesi-

na. Teopema o umpkysimu Bektopa B . Teopema ["aycca Uit MarHHTHOTO 10JIsl B BaKyyMe.
3. Meppo- , napa- ¥ AMAMarHETHKH, UX OTJIHYHTENIbHBIC ocobeHHOCTH. Mexanusm (opmupoBa-
HHS OCTATOYHOM HaMarHHYeHHOCTH y (eppomarneTukoB. Touka Kiopu. [letns rucrepesuca.

4. Marnurnoe nose. [Totok Bektopa B . SIBnenue 371eKTPOMArHHTHONH HHAYKIHH H CAMOMHJIYK-
uun. Ipasuno Jlenna.
5. OcHOBHbIE MOJOKEHHSI TEOPHH JIEKTPOMarHMTHOTO nosst Makcsesna. Y pasuenus Makcsen-

na. Teopema o uupkynsiuun Bextopa B . Teopema [aycca uist MAarHHTHOTO 1107181 B BaKyyMe.

10. 3aKoHBI OTPaKEHHs W [IPEIOMIICHHS CBETOBBIX BOJIH.

11. OTHocHTEeNBLHBIN H aOCOMOTHBIN 1MOKa3aTeln npeaoMieHHs. SBIeHHE OJIHOI0 BHYTPEHHEIO
OTPAKEHHSI.

12. [Monsipu3auus csera. Yron bpiocrepa. 3akon Mamoca.

13. Unrepdeperuns u audpakuns ceera.

14, Onsir IOnra. Unrepdepeniins B TOHKHX TJICHKaX.

15. Konbiia HeloToHa B OTpaXKeHHOM M IIPOXOJISIIEM CBETE.

16. Ycnosue HHTEpdepetHOHHBIX MAKCHMYMOB H MHHHMYMOB.

17. INpunuun Ioitrenca-®penens. 3o Gpenens.

18. YenoBue rimaBHBIX MAKCHMYMOB H MHHHMYMOB JUIsL IH(PAKIMOHHOMN PeLIeTKH.

19. Jlndpakumonnas kapTuHa B MOHOXpoMaTHdeckoM u Genom csere. Paspemaromas crnoco6-
HOCTb IM(PAKIHOHHOI PEIIETKH.

20. SIgnenne poroadpexra. Buas pororddexra.

21. Ypasuenue Diinreitna. Kpacuas rpanunua gorosddexra.

22, TapameTpel, XapakTepH3yiolme crnocoOHOCTh Tel NOrIoWAaTh H H3JIy4aTh YIeKTPOMaruuT-
HBIE BOJIHBL.

23. 3akon Kupxroda. 3akon Credana — bonbimana. 3akon Buna.

24. AbcomotHo yepHoe Teno. Cepoe Teso.

25. Cnekrp. Buapt cniekrpoB. CnekTpbl Hemyckauus W norsomenus. CrnexTpaibhblii aHaan3 u
€ro NpUMEHEHHE.

26. Noctynatel bopa. OGpa3oBanue criekTpa H3/IyYeHHs aTOMa BOJOPOA.
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Tlepedenn BONPOCOB, BLIHOCHMBIX HA IPOMEKY TOUHYIO ATTECTAIMIO (3a4eT)

Bonpoce! k 3a4ery ¢ onenkoii
Pazpnen 1. «Dusnyeckue OCHOBEI MEXAHHKHY

1. Tlpeamer pusuiu. Metozs! husmeckoro uecsenoanus., Porm (DH3HMKH B PA3BUTHH TEXHHKH H BIMSHNE
TEXHHKH Ha Pa3BUTHE (DH3HKH.

2. Mexanuueckoe JIBIKeHHe Kak pocTeiiias GopMma JIBHKeH s marepun. Knacenveckas mexasmka. [Ipo-
CTPaHCTBO M BPEMsl B KJIACCHYECKOH MexaHnKe. DH3HYECKHE MOJIETH.

3. Kunemariueckoe onmcanme mikenms 1ouki. CKOPOCTb H YCKOPEHHe 1PH KPHBOJTMHEHHOM JIBHIKEHHH.
HopmansHoe u kacarensHoe (TAHIEHIMATLHOE) YCKOPEHHS.

4. JIBimkeHHe TOYKH 110 OKPYKHOCTH. BeKTOpBI YIVI0BOI CKOPOCTH H YTIIOBOTO yekopenns. CBsi3b JiHHei-
HBIX CKOPOCTEHi H YCKOPEHHIi € YIIIOBBIMH CKOPOCTSMH H YCKOPEHHSIMH.

5. Jlmsamuka. Mexannueckas cucrema. Cuna. Macca 1 ummysise. CoBpemennas TPAKTOBKA 3aK0HOB Hbto-
ToHA. CHITBI B MEXaHHKe.

6. MMItysme cHCTeMbI MaTepHATTBHBIX TOUEK. 3aKOH COXPAHEHHS HMITYJIbCA.

7. O606wennas opmymposka Il 3akona Heiotona. 3akon BCEMHPHOro Tarotenus. Llentp mace me-
XaHHYECKOH CHCTEMBI, 3aKOH JIBHKEHHS LEHTPA Macc. JIBHKEHHE TeJl ¢ nepeMeHHOl Maccoii.

8. Dmeprus KaKk yHHBEpCAIbHAS Mepa PasTHUHBIX (OPM JBIKCHHS M B3auMoseiicTsus. PaGora CHIBL
Korceppatiphbie n HeKOHCEpBATHBHBIE CHITbl. MOIIHOCT.

9. Kunernueckas sHepris MexaHuyeckoit cuctemst, [lorenimanmsnas IHEPIHsl.

10. 3akon coxpaneHHs SHepruH B MEXaHHKe. Y 1apL.

1. Mowment unepuun. Teopema [llreitnepa.

12, MomenT cuiibt. OCHOBHOE ypaBHEHHE THHAMHKH BPAIIATEILHOTO JABHKEHHS TBEPJIOTO Tea.

13. Kunermyeckast SHepIHsi BpalAiOUIerocsi H KaTAIIErocs TBEpAOro Tena. Pabota npu spamaresHom
JIBHOKCHHH.

14, MomenT nMITyJibca MaTEPHAILHOM TOUKH, MEXaHHUYECKOM CHCTEMBI H Te/1a. 3aKoH COXpaHEeHHs
MOMEHTA HMITYJIbCa.

15. OcHoBHOe ypaBHeHMe AMHAMHKH BPALIATENBHOTO ABMKCHHS TBEPAOTO Teid B 0GOOIEHHOM
BHJIE. 3aKOH COXPAHEHHS MOMEHTAa HMITYJIbCA,

16. Jlepopmanus B tsepaom tene. 3akon I'yka. Kooduument [lyaccona. Jlnarpamma pacTsKe-
HHU,

17. Twapocramika neckumaemoit xammocry. Jlasnenne ctonba sumkoctn. Cita Apxumena. Yernosns

TUIABAHHS TeJl,

Craunonaproe Teuenne WiCaIbHON KHAKOCTH. YpaBHEHHE HEPA3PHIBHOCTH. Y paBHEHHE bep-

HYJLIH,

19. Bsskocts smxocti. Pesimbl Tevenns. Unesio Peifronsiica. MeToibt onpe/ienenus BI3sKoCTH.

Pazjen 2. «Monekynsipuas Gu3nKa 4 TEPMOHHAMUKAY

20. CratHcTHYECKHIT M TEPMOJMHAMHYECKHIT METO/IbI HeeenoBanus. OCHOBHOE ypaBHeHHE MoJIe-
KyJIpHO-KHHETHYECKOI TeOpHH HaeanbHbIX ra3o. Temneparypnas wkana Llenscus u Kenbu-
Ha.

21. Cpennsis KMHETHYECKAs SHEPrus MOJIEKy/. MoJeKyIsSpHO-KHHETHIECKOE TOJNKOBaHHE a6co-
JIOTHOH TeMIepaTyphl.

22. Pacnpenenenne MakcBeuia MOJIEKY T HCATBHOTO rasa.

23. Pacnpenenenne Bonbumana u Gapomerpuueckas (opmyna. CpejHee YHCIO CTOAKHOBEHHIT H
cpeHss JUHHa ¢cBo00/IHOTO npobera,

24. Tepmoaunammyeckue napavetpbi. TepMoAHHAMUYECKOE PaBHOBECHE H mpoliece. Y paBHeHHe
COCTOAHMS HeanbHOrO rasa. Msonpoueccsl.

25. ITlepsoe nauano TepmoanHamuku. Pa6ora raza. TennooGMeH, KOJIHYECTBO TENAOTHI. Buytpen-
HAS SHEPrUs HeaIbHOro ra3a. Yuco creneneii cBo601b1.

26. IlpuMenenue nepBoro HavaIa TEPMOANHAMHKH K H30MpolieccaM. Axuabaribii npoitecc.

27. Tennoemkocts. Ypasnenue Maiiepa. Koaddpuument Iyaccona. [losmrponnsiii nponece.

28. Iuxael. Tepmuuecknuii KITJ] nukna. Teniosble ABHraTeny, X0A0AHIbHbBIE MAIIHHbL. Teopema
Kapro. [lnkn Kapuo u ero k.n.. Bropoe nauano tepMoanHaMuKH.

—
o

21



29. Obparumeie n HeobpaTumele nporecesl. JHTponus. Hepasencrso Kiaysuyca. Onpenenenue
IHTPONHH PABHOBECHOMH CHCTEMbI Yepe3 TEPMOJHMHAMHYECKYIO BEPOSITHOCTH MAKPOCHCTEMbI.
Teopema Hepucra-ITnanka.

30. Cuabl ¥ MOTEHIMAIBHAS DHEPIHS MEKMOJIEKYJIIPHOTO B3auMoJIeicTBhs. Y paBHenue Bau-aep-
Baanbca. U3orepmbl Bau-aep-Baanbca # 9KCepHMEHTAIBHBIE H30TEPMBI.

31. Ssnenue nepenoca. JInddysus, TennonpoBoHOCTb, BHYTPEHHEE TPEHHE.

Pazjien 3. ««DnekrpoMarHeTHM»

32. Dnextpuyeckue 3apsibl. 3aKOH coXxpaHeHus 3apsioB. Bizanmozeiictsue 3apsnos. 3akon Kyso-
Ha.

33. DaeKTpocTaTHYECKOe M0JIe, €ro XapaKTepHCTHKH. DKBHIIOTEHIIHAILHBIC TTOBEPXHOCTH H CHIIO-
BbI€ JIKHHH IEKTPOCTATHUECKOTO 1Mo, [IPHHIAI CYyNeprno3HIiy MoJei.

34. Ilorok BeKTOpa HANPSHKEHHOCTH MIEKTpocTaTHyeckoro noss. Teopema [Maycca (iu1s Bakyyma).

35. TNorenumanbhblii XapakTep a/ekTpoctatnyeckoro noms. [Toustue norenumnana, Pacuer paboTei
NPH NIepeMELLIeHHH 3apsiia B dJieKTpocTatiiyeckoM mnosie. [npkysisiuust Bektopa E anexrpocra-
THYECKOT'O T10J15.

36. Onpenenenue pasHOCTH MOTEHIHAIOR B eKTpocTaTHYecKOM noJie. CBs3b HANPSAKEHHOCTH H
noteHuMana. ['paamenT notexHuana.

37. IlpoBoaHHKH B 2leKTpocTaTHyecKoM rosne. PasHosecue 3apsaios B nposoanuke. Emkocts npo-
BOJIHHKOB.

38. Emkoctb KonjiencatopoB. CoeiMHeHNs KOHAEHCATOPOB. DHEPrus 3apsykeHHOT0 KOH/IEHCATOPA.

39. Dueprus anekrpoctarnyeckoro nois. OobeMHas MIOTHOCTL IHEPTUH MOJIA.

40. Tunbt guonekrpukoB. [Monspusauns AMIIEKTPHKOB M ee BHBL [loMSpH30BAHHOCTD JHIIEK-
TPHKOB. JlHdJIeKTpHYeCcKas BOCHPHHUMYHBOCTE W IPOHHIAEMOCTb. BEKTOp 2/1eKTPHYECKOro
CMEIIeHHS.

41. CpobGoaunbie 1 cBsi3aHHble 3apsabl. Teopema [Maycca s nonst B auonexrpuke. Cerneroaiek-
TPHKH. DJIEKTPUUECKOE 110JI€ B OTHOPOIHOM JAMIIEKTPHKE.

42. TlocTosiHHBIH IEKTPHYECKHIT TOK, YCIOBHS €r0 CYLIECTBOBAHHS H OCHOBHBIE XapaKTEPHCTHKH.
Croponnue cuibl. [Tonstue DJIC u nanpsokeHus.

43, ConpoTHBieHne NpoBOIOUHOro npoBoanuka. Coeannenus npoBoanukos. TemneparypHas 3a-
BHCHMOCTB COTPOTHBIICHHS W ee KadecTBeHHOe 00bsicHenne. CBepXIpOBOANMOCTb.

44. 3akon Oma B MHTErpaIbHOI GopMme Ul OJHOPOIHOIO M HEOJHOPOIHOIO YYACTKOB LENH, 11
MOJTHOM LIETTH.

45. Ilpasuna Kupxroda.

46. 3akon Jlxoyns — Jlenua B unrerpanboit popme. MotmuocTs Toka.

47. 3axon Oma n Jixoyns — Jlenna B mddepenumansroit Gpopme.

48. Dnextpuueckuit Tok B Metaiax. Knaccuueckas tTeopus snekrponpoBosHoctTd. Tok B Bakyyme.
DMHCCHS 31eKTPOHOB. ["a30Bbie pa3psibl.

49. TlonynpoBoauuku. 30HHas Teopus TBepaoro Tena. CobcTBeHHAs H NPUMECHAs IIPOBOJANMOCTh
NONYIPOBOAHKKOB. J{Hoa.

50. MaruuTHOE 1oJie ¥ ero XapakTepucTHKH. Makpo- 1 MHKpoTokH. Bo3zeiicTBue MaruuTHOrO 1o-
JIs HA PAMKY € TOKOM M Ha MPSMOJIHHEITHBIH IIPOBOIHHK C TOKOM.

51. CunoBble JIMHUK MariuTHONM uHyKiuy. CuiioBas KapTHHAa MAarHUTHOTO 11018 NMPAMOJHHERHOTO
TMIPOBOJIHHKA C TOKOM M KPYroBOTro BUTKA. [IpHHIINI CyNEeprno3niiMy MariuTHBIX MoJiei.

52. 3akon buo — Casapa — Jlannaca.

53. Bo3aeiicTBie MarHMTHOTO 108 Ha JABMxkyumiics 3apsa. Cuna Jlopenna. J[Bixenue 3apsia B
maruuTHoM nosie. Dddexr Xonna.

54. BuxpeBoii xapaktep marHuTHOro nons. Teopema [aycca M Teopema O HMPKYJIAIHH BEKTOpPA
MardMTHON MHAYKIHH (B BaKyyMme).

55. HamaruuuuBaHue Mar{eTHkoB. HanpskeHHOCTH MAarHWTHOro noss. MarHuTHas NpoHMIae-
MOCTb H MarHHTHAsi BOCIIPUHMUYHBOCTb.

56. JlnamMarueTHKH, napaMarHeTHKH 4 peppoMarHeTHKH.

57. Cesizb Bekropos B u H. 3akon nosHoro Toka /Uis MarHMTHOTO MoJis B BeuiecTse. Teopema o
UHpKyJIsHu BekTopa H.
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58. Dnektpomarnurhas HHAYKLHA. DJIC MHAyKUMH B NOABMKHEIX 1 HEMOIBHAKHBIX 11POBOTHHKAX.
Bpawenne pamkn n MAruuTHOM nonte. Toku Myko.

59. Camonntykims, Wunykrusrocrs fpoBoanuka. 3akon Jlenna. Bianmmuas HHaykumns. Tpanc-
popmatope.

60. PaGora no nepememenmio TPOBOZIHHKA C TOKOM B MArHHTHOM T10J1e, DHeprus MaruuTHOrO Moy
B conenonne. Inornocts sueprun MarHuTHOTO noss.

61. Buxpesoe NIeKTpHYeckoe none. Tok cMermenus, Cucrema ypasnenmuii Makcpenna B uure-
rpaiibHOoii opme.

62. Konebarensupiii KonTyp. IlpeoGpazosanme PHEPIHHA HA PA3IMYHBIX ITanax KoseOamus. Judpe-
PEHUHANILHbIC YPaBHEHHS CBOGOAHBIX HE3ATYXAIOWMX U 3aTyXaloummx konebannii g HEM H HX
peluenus.

63. Inddepennmansuoe YPABHEHHE MEKTPOMArHUTHOMN BOHBI 1 €ro pemenne. Ckopocts pac-
NpocTpanenns Bosubl. Bekrop Ymosa-Iloiitunra, OuepreTHueckue XapaKTEPHCTHKH IEKTPO-
MarHuTHeIX Bosu. [llkana ANEKTPOMArHUTHBIX BOJIH,

Pazien 4. «Onruka u NEMCHTEI KBaHTOBOI dusmicny

64. Ontuka. 3akonp reomMeTpuyeckoii ontuku. [onxoe BHYTpEeHHee oTpaenne. JInnsp,,

65. Hnteppepenims CBeTa. VCI0BHS BOIHHKHOBEHMS unreppepenunn. Meroy BEKTOPHOH na-
TPAMMBbI /IS CIIOKEHHA JIBYX HITH HECKO/ILKHX BOJIH,

66. IMpunuun nojlydenns untepdepernonnoii Kaprunel. Yenosus MaKCHMYMOB M MHHHMYMOB.
Pasnocts das u pasnocrs, Xoza.

67. Uutepdepennms B ronkoii mienxe. Konbua Hetotona,

68. Jludpakums cpera. [Mpusuun I' 1oiirenca-dpenesns. 3oup Dpenens.

69. Jludpakuns na Kpyriom otseperun. Jludpakums na JUIHHHOM 111esn.

70. ndpakumonnas peuietka. I'nasupie Makcumymer, I JlaBHBIC MHHUMYMBL. Paspemaiomas cro-
COOHOCTS.

71. Tlonspusosanumiii cper, Buast nonspusaimu. Crioco6i TOTYHCHHUA NONAPH30BAHHOTO CBeTa,

72. Tlpoxoxaenne €CTECTBEHHOrO cBeTa yepes TOJspH3aTop u anamusarop. [Tosopor nnockocty
NOJIspH3aimH,

73. Tonspusauus cera TIpH OTPaXKEeHUM W NpenoMueHny na TpaHue ansiekTpukos. 3akon Bpio-
ctepa. JlBoitnoe nyuenpenomiene.

74, Kopnyckynspro-sonnosoi Ayannsm csera. Kpanr cpera. DHeprus u umnype ¢dorona. Buen-
Huii poroadpexr.

75. CaeroBoe napnenne. Onbitet JIeGenena. Oddexr Komnrona,

76. Tennopoe H3nydenne. 3akon Kupxropa. A6comorio Heproe reno. 3akon Credana-
Bonbumana. 3akon Buna,

77. Temnosoe Hnyuenue. ®opmyna ITnanxa, Pacnpesenenue IHEPIUH B CHEKTPE H3NyyeHHs o
YacToTe H JUIMHE BONHEL

78. Mozens atoma Tomcona u Pesepdopra-Bopa. Onprres Pesepdopna no paccesnuio anbda-
HaCTHIL. DMIHpHYeckne 3dKOHOMEPHOCTH B ATOMHBIX cnextpax. Teopus Bopa.

81. Coornowenue Heonpeaenennocreii I eiisenGepra. Ypasuenne lpemunrepa.

82. Cocras atomuoro anpa. Xapakrepueruku anpa. Snepusie cuipl, DHeprus cesiu anpa. Jlepekr
Mace. DHepretnueckuii IDdexT sineproii peakin,

83. Pammoaktusmoe H3JIy4eHHE W ero.BUnbL 3akon PAHOAKTHBHOTO pacnaza. Slnepubie peaKIuHm.
Henenne snep. Cunres aznep. Iousitne o JO3HMETPHH W 3auHTe.

84. Ocnosubie knacen YJICMEHTAPHbIX YacTHIL,
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6.2. Onucanue nokasareneii H KPHTEPHEB KOHTPOIS YCIIEBAEMOCTH,
ONMHCAHHE NIKAJ OLEHHBAHUS

Kputepnn oueHku pelienus 3a1aun Ha NPaKTHYECKOM 3aHSTHH, KOHTPOIBHO
pabote, npu 3amwTe 1abopatopHoil paGoThi, Ha 3ayeTe:

I 5 6a1710B BBICTABIAETCH CTYIEHTY, €CM B JIOTHYECKH BBICTPOCHHOM
PEIICHHH NPAaBUIILHO yKa3aHbl (POPMyJIbl BCeX HEOOXOAMMBIX (U3HUECKHX 3aKOHOB C
NOACHEHHAMH, CHeNaHbl BCe HEOOXOAMMBIE MaTeMaTH4YecKHe Npeobpa3’oBaHusi, pu-
CYHKH (NpH HeOOXOMMOCTH), 110JIyYeH NPaBUIbHbIH OTBET;

2 4 Gajina BBICTABISIETCS CTY/ICHTY, €C/M B OTBETE yKa3zaHbi BCe HEOOXO-
JMbIe (PU3HYECKHE 3aKOHBI C MOACHEHUSMHU, NPUBEICHBI PHCYHKH (npu HeoOxou-
MOCTH), HO B MOSCHEHHAX K (M3HYECKHM 3aKOHAM WM B PHCYHKe cojiepxKarcsi He-
TOYHOCTH, HJIH IONTyIIIeHa MaTeMaTHYeCKHe OLIMOKa MPH pellieHnH;

3. 3 Gansa BICTABACTCSA CTY/ICHTY, €C/IH B OTBETE yKa3aHbl TOJIBKO He-
06Xo1HMble (hU3NUECKHE 3aKOHBI WM PHCYHKH (NPH HEOGXOAMMOCTH), HIH B 3aKO-
HaX W PUCYHKE JIOMYLIEHb! OLUMOKHU;

4. 2 Ganna - peueHHe He COAEPKUT OCHOBHOM MOHSTHIHBIN arnnapar mno
TeMe 3a7auu.

Jlis nonycka K 3auery ¢ OLEHKOH CTyaeHT 00si3aH peimTh HTOrOBYI) KOH-
TPOJIbHYIO paboTy Ha OLICHKY «3a4eTy.

Htorosas orenka no KOHTPOIBHON paboTe «3a4eT» WiIH «He3aueT onpejie-
JISeTCs N0 cpe/iHeMy Gaslty Mo BeeM 3a/1adaM BapHaHTa KOHTPOJILHOI paGoThi:

0 - 2,4 6anna — «Hesauer»;

2,5 - 5 6a110B — «3a4e».,

Kputepun ouenkn Bonpocos jurs 3ammrel 1a6opaTopHbix paboT:

5. «3aYeT» BLICTABIIACTCS CTY/IEHTY, €CJIM B OTBETE Ha BOMPOC MPABHIILHO
yKasaHbl BCE€ HEOOXOaMMbIE (DM3MUECKHE 3aKOHBI W ONpe/IefeHHs C MOSCHEHHAMH,
MPaBHJILHO ONUCAHbI ABJICHHUS WM B OTBETE COJEPIKATCS HE3HAYUTEbHBIE HETOYHO-
CTH;

6. «He3a4er» - OTBET HE COAEPKMT OCHOBHOM NOHSTHIHBIN anmapat no
TeMe Borpoca

s nonycka k 3a4ety ¢ OLEHKOH CTyseHT 00s3aH 3allATHTh BCE BBIMONHEH-
Hble labopaTopHbie paboThl HA OLIEHKY «3a4eT».

Wrtorosas ouenka 1o 3ammre JabopatopHoii paGoThl «3a4eT» WK «He3auen
onpesiesisieTes no cpeiHeMy Oamy pemenus 3-X 3agad no teme paborsi: 2,5 — 5
bamioB — @aver»; 0 — 2,4 6a/ia — «He3aYeT» U OTBETAM C OLEHKOH «3a4uer» Ha
BOMPOCHI JUIsl 3aILHTHI J1aGopaTopHoii paboTel. Mitorosas ouenka no 3aumre naGopa-
TOPHOH paboThl «3a4€T» COOTBETCTBYET PELICHHIO 3a/1a4 W OTBETY Ha BOMPOCHI JUIS
3alUMThI 1a60PaTOPHOI PabATE! ¢ OLIEHKAMH «3a4eT».

JList BBINONHEHMS M 3aLIMTHI 1aGOPATOPHBIX PaGOT CTyAEHTH pa3GUBaIOTCS HA
Masible rpynibl 1o 3 - 5 yenosek. Kaxaas rpynna BbINOJHAET HA 3aHATHH HHIUBHLY-
anbHylo sabopatopHyio paboty. Ilpu saimre naGoparopHoii paGoTsl Manoii rpymnmoii
OTBETBI KAXJI0r0 CTY/ICHTA OLEHUBAIOTCS MO KPUTEPHAM HH/MBH/IYajIbHO.
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KpuTepnu OLIEHKH BOMPOCOB K 3a4eTy:

«3a4eT» BBICTABJISIETCS CTYIACHTY, €CJIH B OTBETEe Ha BOIPOC IPaBHIIBHO YKa-
3aHbl BCE HEOOXO/MMBIE (bmnqecxue 3aKOHbI U ONpeCICHUs C MOSICHEHUAMH,
NpaBuIbHO OINKUCAHDBI SIBJICHHUSI WJIK B OTBETE COJICPIKATCH HEe3HaA4YUTEeIbHbIC HE-

TOYHOCTH,
«He3aueT» - OTBET HE COJCPIKHUT OCHOBHOM TOHATHIHBIN arirapar no Teme

BOIpoCca.

Ha 3auéTe CTYJIEHT JOJDKeH OTBETHTh HA OJIMH TEOPETHYECKHii BONPOC U pe-

KT OJHY 3ajauy. Bompoc u 3aj1ady CTyIeHT BbIOMpaeT CJly4aifHO M3 KOMILIeKTa
npeIaraeMbiX eMy COOTBETCTBYIOLIMX MaTePHAIIOB. Mrtorosast OlleHKa «3a4TE€HO» I10
3a4eTy BBICTABIIAETCS NPH OLECHKE «3a4eT» Ha TEOpeTHYEeCKHil BONPOC U pellieHue 3a-
j:auy Ha 3-5 Oasuos.

9

7. Yuebno-meroanueckoe n nndopmannonnoe obecrnevenne THCUHILIHHBI
7.1 OcHoBHAas IUTEPATYPA

Tpogpumosa T.U. Kype dusnku: yueGn. nocobue uis Ty YUPEKIEHHUH BBICLLL
obpazosanus / T.W. Tpodumosa. — 23-e u3j., crep. — M.: U3nateiibCKuil LEHTP
«Axanemusi», 2017. - 560 c.

Tpopumosa T.W. C60pHKK 3a/1a4 110 KYpCY (PHU3HKH. Vuebnoe noc. / T.W. Tpo-
dumosa. — 3-e w3, — M.: 000 "U3narenbekui oM "Onukc 21 Bex", 2003. —
384 c.

7.2 JlonoJiHuTEALHASI JIHTEpATYpa

. Casenbes, N.B. Kype dusuku: yueGHoe nocobue /uist By30B: B 3 tomax / N.B.

Capesibes. — 8-¢ u3., crep. — Cankr-TlerepGypr: Jlaus, [6. ). — Tom 1
Mexanuka. Monekyssipuas pusuka — 2021. — 356 c¢. — ISBN 978-5-8114-
6796-9. — TekcT: HeKTPoHHBLIi // Jlab: 2MeKTPOHHO-ONOIHOTEYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/152453

. Casenves, U.B. Kype dusuku: yueGHoe nocobue: B 3 Tomax / U.B. Cagenbes.

— 6-¢ w3, crep. — Cankr-TlerepGypr : Jlan, [6. r.]. — Tom 2: DnexkrTpuye-
crBo. Komebamusi u Bonubl. Bonmosas omruka — 2019, — 468 c. —
ISBN 978-5-8114-4253-9. — Tekcr: 21eKTpoHHbIi //  JlaHb:  31€KTPOHHO-
Gubmoreunas cucrema. — URL: https://e.lanbook.com/book/117715

. Xycaunos, [1L.I". Kypc ¢u3uku: Teopus, 3a1a41 ¥ BOIPOCKL: yuebHoe nocobue /

LLI. Xycaunos; Poccuiickuii rocyaapcTBeHHbIH arpapHblii  YHMBEPCHTET -
MCXA nmenn K.A. Tumupsizea (Mocksa). — DJIEKTPOH. TEKCTOBbIC JIaH. —
Mocksa: PTAY-MCXA um. K.A. Tumupssesa, 2021 — 464 c. — Pexum J0c-
tyna: http://elib.timacad.ru/dl/local/s20210609.pdf.
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. Kononymun, H.A. ®usuka. Marepnasibl KOHTPOIbHOM paboThl VIS CTYJIEHTOB
arpapubiX HarpasieHui noarorosku. / H.A. Konornmn, U.B. JleBkun, B.JL
[lpuwmen; Poccuiicknii rocynapcrBeHHblii arpapHsiii yHuBepcuter - MCXA
umenu K.A. Tumupssesa (Mockpa). — DiIeKTpOH. TEKCTOBBIE JaH. — Mocksa:
PIAY-MCXA um. K.A. Tumupsizea, 2021 — 154 ¢. — Pexum pocryna:
http://elib.timacad.ru/dl/local/s20210715.pdf.

. Xycaunos, I1LT". KpanTosas ¢usuka: yuebnoe nocobue / 11T Xycaunos; Poc-
CHHCKMI rocynapcTBeHHblii arpapHbiii ynusepeuter - MCXA umenn K. A.
Tumupssesa (MockBa). — DnekTpoH. TekcToBbie naH. — Mocksa: PIAY-
MCXA wum. K.A. Tumupssesa, 2020 — 148 c. — Pexum pocryna:
http://elib.timacad.ru/dl/local/s17122020.pdf.

. Xycaunos, IILI". OcHoBel Mexauuku U MosekyiIsipHas (u3uka: yuebHoe moco-
Oue / LILT. Xycannos; Poccuiickuil rocy1apeTBeHHBINA arpapHblii YHHBEPCHTET
- MCXA umenn K.A. Tumupsizera (Mocksa). — DIIeKTPOH. TEKCTOBbIE J1aH. —
Mocksa: PTAY-MCXA um. K.A. Tumupssesa, 2020 — 146 ¢. — Pexum joc-
Tyna: http://elib.timacad.ru/dl/local/umo456.pdf.

. Xycauuos, LI Dnexrpomarnerusm u Bomusl: yueGHoe nocobue / LI Xy-
canHoB; Poccuiickuil rocyapcrTseHHblit arpapHblii yHuBepeuter - MCXA
umenn K.A. Tumupssesa (MockBa). — DJeKTpOH. TEKCTOBbIE AaH. — MOCKBa:
PIAY-MCXA um. K.A. Tumupsizea, 2020 — 168 c. — Pexum pocryna:
http://elib.timacad.ru/dl/local/umo457.pdf.

. Konorumn, H.A. ®usuka. Marepuaibl Juisi pelieHusi KOHTPOIbHON paboThl.
Yacte 1: yyebHo-meTonuueckoe nocodue / H. A. Kononnun; Poccuiickuii ro-
CylapcTBeHHbIH arpapHblii ynusepcuter - MCXA umenn K. A. Tumupszesa
(Mocksa). — DiekTpoH. TeKcToBble saH. — Mocksa: PTAY-MCXA um. KA.
Tumupsizesa, 2018 — 215 (o3 — Pexxum Jocryna:
http://elib.timacad.ru/dl/local/umo315.pdf.

. Konormmn, H.A. ®usuka. Marepuansl juisi pelieHnsi KOHTPOJIbHON paGoTsl.
Yacte 2: yyebno-meronudeckoe nocodoue / H.A. Konornnn; Poceuiickuit ro-
cynapcTBeHHbl arpapubiii ynusepceuter - MCXA umenn K. A. Tumupsizesa
(Mocksa). — Dnekrpon. TekcToBble gaH. — Mocksa: PTAY-MCXA um. K.A.
Tumnpsizena, 2020 — 183 c. — Pesxcum JlocTyna:
http://elib.timacad.ru/dl/local/umo449.pdf.

10.Mexauuka: meronuyeckne ykaszauusi / B.JI. Ipuwen [u ap.]; Poccuiickuii ro-

cyzapcTBeHHbI arpaphblii yHusepcurer - MCXA umenn K.A. Tumupsizesa
(Mocksa). — Dnekrpon. TekcroBsie jaH. — Mocksa: PTAY-MCXA um. K.A.
Tumupsizesa, 2018 — 61 c: — Pexum JlocTyrna:
http://elib.timacad.ru/dl/local/umo214.pdf.

7.3 HopmaTHBHbIE IPABOBBIE AKTbI

He npeaycmotrpeno.
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7.4 MeToauveckue yKa3anusi, PEKOMEHIAUHH H APYTrHe MATePHAIBI K
3AHSITHSIM

1< Metroaunyeckne ykaszaunus k naboparopusiM paboram. M3n. BY3a. 1987-
2018 r.

8. Ilepeuenn pecypcos HHPOPMAUHOHHO-TETEKOMMY HHKAHOHHOI CETH
«HMnrepuer», HEOOXOAMMBIX /LIS OCBOCHHS IHCHHILIHHbBI
He npenycmorpeno
9. llepeuenns nporpammuoro obecnedennsi 1 HHGOPMAUHOHHBIX CHIPABOYHBIX
cHereM (NpH HeoOX0AMMOCTH)
He npeaycmorpero

10. Onucanne MaTepuaibHO-TeXHHYECKOH 6a3bl, HEOOXOAUMOIT 1151
OCYLUeCTB/JICHHSI 00Pa30BATEILHOIO NPOLECCa MO AHCHHILIHHE

Tabuuua 10

Caentenns 00 obecrieueHHOCTH ClIeLMAIN3HPOBAHHBIMU Ay IMTOPHAMH, KabH-
HeTaMu, JabopaTopusiMu

Haumenosanue cnenn-
AJLHBIX NOMEIICHMIT 1

HOMeIeHnii Iisi camo- OcHamennocTs CHENHAILHBIX OMEMEeHHIT 1 HoMen el
CTOATEILHOM paboTsl (Ne JUISE CAMOCTOSITC/ILHOM PatoThl
yuebnoro kopmyca, Ne ay-
JIHTOPHH)
1 2

. Cron 21 wr.

. Ctynbs 39 wr.

. Jlocka menosast 1 .

. Mxadwr 2 wr.

. Tunopoii kommiexT odopyaosanus aboparopun «Moseky-
aspHas (pH3KKa ¥ TepMoAHHAMUKay | miT.
(1uB.Ned10124000603107)

6. Tunosoii komnekT obopynosanus saboparopun «Pusnye-

CKHEe OCHOBBI Mexanukm» | wrr. (nus. Ned10124000603116)

7. Komnzekr npubopos 1o ¢usnxe 1 wr. (uus.Ne

410134000000312)
8. JlaGoparopusit kommeke JIKM-6 (Bpaiuaresnbaoe aBuxe-
aue) 1 urr. (uus.Ne 410124000602815)

9. Jlaboparopusiit kommiexe JIKT-9 «OcuoBbI MOJIEKYJISIPHOI

(u3nky 1 TepMoaMHaAMUKKy 1 T, (MHB.Ne

410124000602810)

Yuebuas naboparopus
(Yuebnprii kopiyc Ne 28
ayn. 301a)

R T S

YuebGuas aymropus Jus ITaptei 23 wrr.
NPOBE/ICHHS 3AHATHIT CEMH- Crynpst L.
Cronbt 2 .

HAPCKOTo THIIA
(Yuebnprit kopmyc No 28
) ayn. 3016)
Yuebuas saboparopus
(Yuebnbiit kopryc Ne 28

Jlocka menosas 1,
Ilkader 1 .
Crosnst 20 .
Crynbs 29 wr.

R I




ay. 302)

VYuebuas ayMTOpHs JUIA
IPOBE/ICHUA 3aHATHH JICK-
[MMOHHOIO THIIA
(Vuebnprii kopryc No 28
ayz. 304)

3. Jlocka menosast 1 1mt.
4. Mixadw 1 wr.
5. Bonprmerp B7-21A 1 . (HHB.N9410]34000000294).
6. THIOBOI KOMILIEKT 060py10BaHks J1abopaTopHH
«Bosmosbie npoiecchy 1 mr. (MHB.N 410124000603118)
Cron 1 wr.
Crynps Lt

Jlocka menoBas 2 1iT.
Kagenpa 1 mr.
AKyCTHYECKAst CHCTEMA JIBY XTIOJIOCHAS MACCHBHAS 2 T
(1B Ned10134000000991, 41 0134000000992)
MukpooH KOHICHCATOPHBIF SHM 205A Ha rycHHOMH
1ee 2 mir. (uus.Ned 1034000000987, 41 034000000987)
7 Hoyroyk ACER E-Mashines e-430-102G16Mi FMD
M100 1 wmr. (mas.Ne 210134000000702)
8. [lynsT npeMuyM Kiacca MHKILIEPHBI
XENYX 1832 FX 1 .
(uus.Ne 410134000000986)
9. PaymocucTeMa BOKaibHas 16-TH KaHaIbHAA JByXaH-
rennas 1 urr. (uus. Ne4101 34000000990)
10. PajocHeTeMa JIByXaHTeHHas NeTIH4Had 1 wr. (MHB.
No410134000000989)
11. Dkpan 1 wr.

b W=

=

Behringer

Vyebuas naboparopus
(Yuebumtii kopiyc No 28
ayn. 337)

L
2
3
4, Illkadwr 1 wr.
5
6

[Maptel 17 wr.
. Crynes 37 wr.
. Jlocka menosast 1 mit.

. Monoxpomarp YM-2 | mr. (uns.Ne 4101340000003080)
 THNOBOI KOMILIEKT 050py/10BaHKs abopaTopHH «Ksanto-
past pusnkay | wr. (HuB.Ne 410124000603114)
7. YeTanoBKa uist 9KCIep. W3y4.3-HOB TEIULH3IL 1 wrr. (nuB.Ne
410134000000313)

8. JlaGopaTopHblil KOMILICKC JIKO-1 M «KorepeHTHas onTH-
Ka» (¢ MOy IPOBOIHUKOBBIM JTazepoM) 1 wT. (nuB.Ne
410124000602816)

Tounomerp 1 . (nus.Ne 410134000000303)

Vyebuas naboparopus
(Vuebupiii kopryc Ne 28
ayj1. 336)

D w0

[Taptet 20 .

Crynbs 34 w.

Jlocka mesopas | .

[Ixadwer 1 wr.

Uctoynnk nuranus b-5-49 1 wr. (unB.No
110104000165)
6. WUcrounnk nutanus b-5-49 1 wr. (uuB.Ne

110104002611)
7. THIIOBOI KOMIUIEKT 060py/10BaNHst 1a00paToOpHu «KsanTo-
past (usnka» 1 . (uus. N 410124000603113)

VyeOuas sadoparopus
(YueGupiit kopryc Ne 28
aya. 335)

e [laprer 16 wr.

e Crynbs 34 wr.

e Jlocka mesiosas | wiT.

e [llkadmi | .

e [IpuGop OIIINAP-017 Twit. (uuB.Ne 110104002616)
e [IpuGop OIIKUP-017 lmt. (uuB.Ne 110104002030)
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7. Tunosoii kommekT obopyioBanus adoparopun «BosHo-
Bbie niporecen | . (mue.Ne 410124000603117)

Yuebnas naboparopus
(YueGupiit kopryce Ne 28
ayi. 334)

1. Taprer S mr.

2. Crynbs 15 m.

3. llxadwr 3 wr.

4. Tunosoii kommekT obopyosanus sabopatopun «Moseky-
asipHas pusKka U TepMoMHaMukay 1 wr. (uHB.Ne
410124000603106)

Yuyebnas naboparopusi
(YueOnpiii kopryc Ne 28
ayi. 333)

p.! laprer 13 w.
3: Crynbs 27 wrr.
4. ['eneparop I'-3-118 1 wrr. (uus.Ne 110104000353)

4. Tunosoii komruiekT 0bopyoBanus aboparopun «Duzuye-
ckHe 0cHOBDLI Mexanukuy 1 wr. (nus. Ne410124000603115)

YyeOHas aynTopus s

15 [Maptst 14 .

IpoBeJieH s 3ausTHii cemu- | 2. Crynbs 2 .
HApCKOro THIa 3. Jlocka menoBas 2 .
(YVuebuniii kopirye Ne 28 | 4. Cron npenonasarens 1 .
ayj1. 328)

Vuebuast ay iMTOpPHS JUIs
1pOBE/IeH s 3aHATHIT cemMu-
HAPCKOro THIIA
(Yuebupiit kopnye Ne 28

| & IMapte 10 wrr.
2. Crynbst 1 wr.
3. Jlocka menosas | .
4. Cron npenojasarens 1 mr.

ayj. 324)
Vyebuas naboparopus 1. Jlaboparopusie cTosbt 19 .
(Yuebuprii koprye Ne 28 | 2. Crysbs 45 .
ayj1. 306a) 3. Jlocka mestoBasi 1 .

4. llkadwt 7 mir,

5. Tunosoii KomiuiekT o6opy/oBanus saboparopun «Mo-

neKyspHas gpusuka 1 repMoanHamMukay 1 mt. (MaB.Ne

410124000603106)

6. Tunopoii komIuiekT 060py1oBanus Jaboparopuu «®u3nde-
cKHe ocHOBBI Mexauukuy | wt. (uuB. Ne 410124000603115)

Vuebnas raboparopus
(Yuebuniii koprye No 28
ay. 3066)

1: JlaGoparopHsle cTobl 27 T,
2, Crynbs 57 .

3: Jlocka menoBast | T,

4. Ikader 2 mr.

5.

Tunosoit komiuiekT 06opyoBanus 1abopaTopHH
«Kpanrosas ¢puzuka» | wr. (neB.Ne 410124000603113)

6. TuroBoii koMIuiekT obopyaoBanus naboparopuu «Bosmo-
Bbie niponeces 1 mrr. (mis.Ne 410124000603117)

VueGuas aysuropus s | 1. Jlaboparopusie ctonbi 15 wr.
npopesienus 3ausTii cemu- | 2. Cron uis npenojasarens 1 mr.
HApCKOI'o THIa 3. Crynns 47 .
(Yuebusiit kopiye Ne 28 | 4. Jlocka menosast 2 1.
ay. 307) S. llkagbr 1 .
bubnnorexka

YuransHblil 3ai
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11. METOLIH‘ICCKHC PEKOMEeH1alHH CTYICHTAM 110 OCBOCHHIO AHCUHILIHHBI

[locne kaxnoi nexmu Tpebyercs camocTosTeNnbHas popaboTka U3N0KEHHO-
ro marepuana. I'lpu noaroroske k TPAKTHYCCKOMY 3aHATHIO HEOOXOMMO TTOBTOPHTS
TeopeTHHeckni Matepuai no reme. Ilepes saustuem mno BBINOJIHEHHIO J1abopaTOpHOi
PaboThl HEOBXOAMMO MOATOTOBHTH KOHCITEKT paboThl, BHUMATEIBHO H3Y4YHB coaep-
KAHHE METONMUECKUX YKA3aHHii, H 3alIOMHHTH MOPSIOK BBITIOTHEHHS.

Buast u popmer orpadorkn NPONYIEeHHbIX 3aAHATHIH

Crynenr, nportycrusumii nekumio, 1omken oTpaboTaTh TeOpeTHYECKHii MaTe-
PHAIT 110 COOTBETCTBYIOILEH TEME CAMOCTOSTEILHO.

Crynent, npomycTuBumii npakTHyeckoe 3aHATHE, JIOJKEH MOJTYYHTh Y Mperno-
AaBaTEIs IONOJHUTENbHBIC 3a/1a4H 110 COOTBETCTBYIOLIEH TEMe, PEeIlINTh UX U CATh
MperoaBaTeio.

Crynenr, nponycrusuimii nraboparopnyio paboty, o6s3an ee otpaborars (BbI-
TOJIHUTB), PACCYHTATH M 3ALIUTHTD.

12. Meroanueckne pekomenaunn NPETOAABATENSAM 110 OPranu3auun obyyenns
10 AHCUHIIHHE

Jlisi Gonee ycnemHoro 0CBOCHHs IMCLHILTHHL] «®u3uka» peKkoMeHayercs
CHaualla 1aBath CTy/ICHTAaM JIEKLIMOHHBIN MaTepua, a 3aTem 3aKPEIUISTh €ro BUjIe
MPaKTHYECKHX M J1aDOPaTOPHBIX 3aHSTHI,

W3yuenne kypca ckiaasiBaercs u3 JICKLHMH, MPAaKTHYECKUX 3aHATHH | (nim)
1abOPaTOPHBIX 3aHATHIT U CAMOCTOSTENLHO paboThbl CTY1EHTOB.

Ha nexumsix ocsemaiorcs OCHOBOTOJIAralOLIMe BONPOCH MporpaMMsl. Yacrs
Pa3IE/IOB BEIHOCHTCS HA CAMOCTOATENBHYIO IPOPaBOTKY.

IlpakTyeckue 3anstus lIpe1yCMaTpHBAaIOT Pa3BUTHE y CTY/ICHTOB HABBIKOB
KOJTHYECTBEHHOr0 aHa/M3a (PU3MYECKHX NPOLIECCOB, COCTABISIONIHX CyTh
nporpamMmel. POPMUPYIOTCS IIPUEMBI PaccMOTpeHust KOHKPETHBIX BOIPOCOB C
NO3HUMH (PYHIAMEHTAILHBIX 3aKOHOB HAyKH.

JlaboparopHble paboTsl HarsHO JIEMOHCTPUPYIOT (hU3UYECKHE 3aKOHBI H
SIBJICHMS.

Iporpammy paspaGoraun:

©
Xycaunos LLI"., p.n.n., npodgeccop g / ~
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PELLEH3USI
Ha pabouyo NporpaMMy AHCHHILTHHBI
51.0.08 «®u3uka» OIOI BO no nanpasaennio 21.03.02 —3emuieycTpoiicTBo 1
KaacTphl, HANPABJICHHOCTE 3eMUIeyCTPOHCTBO (KBAIH(PHKALNS BHINYCKHHKA —
bakanasp)

KapunayxosbsiM Bsiveciasom Muxaitioudem, 101eHTOM Kaenpsbl BbicLIel ma-
Tematnkn  PI'BOY BO «Poccuiickuii rocynapeTsennbiii arpapHsbiii YHHBEPCUTET —
MCXA umenn K.A. Tumupssesa», kanauaatom GU3MKO — MaTeMaTHUeCKHX HayK
(manee 1o TeKCTy peleH3eHT), MpoBeJeHa peLeH3us paGoueii MPorpaMMbl AMCIH-
meel - B1.0.08  «®usuka» OIIOII BO no wanpasienmio 21.03.02 -
3emiieycTpoiicTBO M KaaacTpbl, HANPABICHHOCTH 3emaeycrpoiicTBo (6akanaBpu-
ar) paspabotannoi Xycaunosbim Illaykatom I'aGysxakosusem, npoeccopom Kades-
pet pusnkn PI'BOY BO «Poccuiickuii rocyapcTseHHblii arpapHblii YHUBEPCHTET -
MCXA nmenn K.A. TumupsizeBay, 10KTOPOM IeIaroruyeckmux Hayk.

PaccMoTpes mpejictaBientbie Ha peLieH3HIO MaTepHatbl, pelieH3eHT MpuILeNn K
CIIETYIOIIHM BBIBOJIAM:

I. Crpykrypa u conepanne OMJL s noarorokn Gakanaspa COOTBETCTBYET
TpeOOBaHMSAM, MPEBABISEMBIM K CTPYKTYPE, COACPIKAHMIO OLEHOMHBIX MATepHAIOB
Jwmcumnmnibl OO BO.

A MMEHHO:

I.1 TlepeyeHb KommeTeHiMii, KOTOPHIMH JOMKHBI OBNAfETh CTYJCHTHI B
pesyJjibTaTe 0CBOCHHs IMCLMILIHHLI, cooTBeTcTBYeT PI'OC BO.

1.2 Tlokazatenu M KpHUTEpHM OLEHMBAHMS KOMIETEHLMH, a TaKke IIKabl
OLCHUBAHHMS ~ 00ECIIeYMBAIOT  BOMOXKHOCTb  TPOBEICHHS  BCECTOPOHHEH  OLEHKH
pe3yabTatoB 00y4eHHs, ypoBHei (HOPCHPOBAHHOCTH KOMTETEHLIHIA.

1.3 KoHTponbHble 3a/1aHus M MHBIE MaTepHalbl OLEHKH Pe3yJbTAaTOB OCBOCHHS
JMCLIMIUIMHBL  pa3paboTaHbl Ha OCHOBE MPHHIMIIOB OLEHMBAHMS: OMNpENeNEHHOCTH,
OIHO3HAYHOCTH, HAIEKHOCTH; COOTBETCTBYIOT TPeOOBAHMAM K COCTaBY M B3aMMOCBSI3H
OLCHOYHBIX CPE/ICTB, MOJHOTE [0 KOJIMYECTBEHHOMY COCTABY OLIEHOYHBIX CPEICTB M
MO3BOJISIOT OOBEKTHBHO OLEHHMTh Pe3yibTaThl 00Y4eHHs, YPOBHH C(OPMHPOBAHHOCTH
KOMITETeHLIHI.

1.4 Metoamnueckue matepuaibi OM/] cozepkar 4&Tko c)opMyIMpoOBaHHbIe peko-
MEH/IALMHK 110 MPOBE/ICHUIO MPOLICYPbI OLEHUBAHUS PE3yIbTaTOB 00yUeHHs, CHOpMUPO-
BaAHHOCTH KOMIIETEHIIHA.

2. Hanpasnennoctn OMJ] «®usuka» cootserctsyior uemsm OIMOIT BO o
Hanpasnienuio 21.03.02 —3emueycTpolicTBO M KaJacTphl MPOQecCHOHATBHBIM CTaHap-
Tam Oy yweit npoeccHoHallbHOM AeSTeIBHOCTH CTYIeHTA.

1. O6bém OM/] cooTBeTcTBYET YyueGHOMY I11aHy MOArOTOBKH.

2. Ilo kauecTBy oueHounsle cpeactBa u OMJ] B uenoM obecneunBaoT
OOBEKTUBHOCT M JIOCTOBEPHOCTb PE3y/IbTATOB TPH TMPOBEACHHH OLEHWBAHHS C

Pa3JIMYHBIMH LICJISIMHU.
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Taxim o6pasom, cTpyKTypa, conepikanie, HaNpaBIEHHOCTb, 00BEM M KAYeCTBO
OMJ1 «®u3uka» a1st NOArOTOBKH GakanaBpoB 110 HANPABIEHHOCTH 3eMJIeYCTPOHCTBO,
Hanpasnenus 21.03.02 —3emneycTpoiicTBO 1 KazacTphl, paspaboTaHHbie aBTOPOM, OTBe-
HaKOT MPE/IbABISEMbIM TPEOOBAHUSM.

OBIIME BbIBO/1bI
Ha ocroBaHuM npoBeseHHOI peLien3un MOKHO ClieNiaTh 3aKITIOUeH e, YTO OoM/]
1o aucunnaune b1.0.08 «®usnka» s noaroToskn GakanaBpos 1o HarpaBJIeHUIO
21.03.02 —3emieycTpoiicTBO M KaaacTpb 110 HaMpaBsjeHHOCTH 3emJieyCcTpoiieTBO,
paspaGotannbie Xycantossim LLLI"., npodreccopom kadeaps! puznkn GPIBOY BO «Poc-
CHHCKHI1 roCy 1apCTBeHHbIH arpapHblil yuuBepenter - MCXA nvenn KA. Tumupsizesay,
COOTBETCTBYIOT TPeOOBaHMSIM 0OPa3oBaTeILHOIO CTaHAApTa, NPO(ECCHOHATBLHONO CTaH-
JlapTa, COBPEMEHHBIM TPeOOBAHMSAM PBIHKA TPY/Ia M T03BOJISIOT KAYECTBEHHO MPOBEPSTH
3asB/ICHHbIC KOMIIETEHLIMU B pPaMKax JaHHO# JMCLNTUIIHHBL.

Penensent: Kapnayxos B.M., nouent kadeaps! Bbiciueii matemarnin GIEOY BO
«Poccuiickuii rocyrapcTBeH bl arpapHblii yHuBepcuteT - MCXA umenu
K.A. TumupsizeBa», KaHmaat GpU3nKo-MaTeMaTHYECKHX HAyK

1955

(noanuce)

Penensus paccMoTtpena Ha 3acew¢enpbx (usuxn 30.08.2021 r. TTporokon Ne 7
. 0. 3a8. kaepoit %‘ = H.A. Kononimn
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