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AHHOTAIMA
paboueit nporpammbl yueOHo# aucuuminabl b1.0.09 «®uszukay
JUIsl TOATOTOBKM OakanaBpa no HamnpasieHuto 19.03.01 «buorexnonorus»,
HarpaBJIEeHHOCTU «broTexXHOI0THS U MOJIeKyJIsIpHast OuoJIoTus», «bUOTEeXHOIOTUs
MUKPOOPTaHU3MOBY.

eans ocBOeHUS TUCHMUILINHBI:

U3yYeHUE OCHOBHBIX (PU3MYECKUX SBJICHUH, TMOHATUNA, 3aKOHOB M TEOpUH
KJIACCUYECKOM M COBpPEMEHHOM (DM3UKH, OBJIAJICHHE METoJaMu (U3UIECKOTO
uccnenoBanus; GopMUpPOBaHUE HayadbHOW 0a3bl 3HAHWUN, YMEHUM W HABBIKOB IS
OCBOCHHSI KOMIIETEHLIUH CIOCOOHOCTH U3y4aTh, aHAJIM3UPOBATh, MCIOIb30BAThH
Ounonornyeckrue 0ObEeKThl U MPOLIECCHI, OCHOBBIBASICh HA 3aKOHAX M 3aKOHOMEPHOCTAX
MaTEMaTUYECKUX, (PUINYECKHX, XUMHUYECKUX U OHOJOTMYECKUX HAyK U HUX
B3aMMOCBS34X; (GOPMHUPOBAHHUE KOMIIETEHLIUH CIHOCOOHOCTH OCYIIECTBISATH MOMUCK,
KPUTHUYECKUN aHAJIU3 U CUHTE3 MH(OpMAlUU, MPUMEHSTh CUCTEMHBIN MOIXOJ s
pelIeHs] TOCTaBJICHHBIX 3aja4y; (OPMUPOBAHHE HABBIKOB HCIIOJIb30BAHUS
U3MEPUTEITbHOW U BBIYMCIUTEIBLHON TEXHUKH, B TOM 4Hclie IU(GPOBBIX MPUOOPOB,
MH(GOPMAIIIOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTU I B chepe CBOEH
npodeccuoHaIbHOM 1eITeNbHOCTH.

MecTo IMCUMILVIMHBI B Y4e0OHOM IJIaHe: NUCIMIUIMHA BKIIIOYeHA B 0a30BYI0 YacCTh
ydyeOHOro 1iaHa 1o HampaieHuto mnoarotopku 19.03.01 «buotexHomorus»
HAIPABJICHHOCTH «DBHUOTEXHONOTUS W MOJIEKyJsipHas Ouonorus», «buorexHomorus
MUKPOOPTaHU3MOBY.

TpeGoBanusi Kk pe3yabTaTaM OCBOEHHMS JAWUCHMILUIMHBI: B PE3yJbTaTe OCBOCHUS
JTUCITUTUTUHBI bopmupyroTcs CJIETyIOIIHE KOMIIETEHIIUU (MHAMKATOPHI
chopmupoBannocT komnerenun): YK-1 (YK-1.1, YK-1.3, YK-1.5); OIIK-1 (OIIK-
1.1, OIIK-1.2, OIIK-1.3).

KpaTkoe coaep:xxanue TUCUMIVIMHBI: MEXaHHWKA MaTEpUAIbHOW TOYKH U TBEPAOTO
Teaa, PJIEMEHTHl MEXaHWKH CIUIOIIHBIX Cpell, KOJeOaHUsI M BOJHBI, MOJICKYJISIPHO-
KMHETUYECKass Teopusi, TEPMOJUHAMUKA, JJEKTPOCTaTHKAa, TOCTOSHHBIM TOK,
MarHUTHOE T10JIe, TEOPUS JIEKTPOMArHUTHOTO T10JIsI, BOJTHOBBIE M KBAHTOBBIE CBOMCTBA
CBETa, CTPOCHUE aTOMa, 3JICMEHTHI KBAHTOBON MEXaHUKH, sijepHas (pu3nka.

O6mast TpymoeMkocTh AucumanHbl: 108 yacos / 3 3au. en.

IIpoMe:RyTOUHBIN KOHTPOJIb: 1 cemMecTp — SIK3aMeEH.



1. lleab ocBOeHHUSI JUCHUILIHHBI

I{esnbr0 OCBOCHUS NUCLUIUIMHBI SIBIISCTCS

U3YyYEHUE OCHOBHBIX (PU3MYECKUX SABJICHHUH, MOHITHHA, 3aKOHOB U TEOpUH
KJIACCUYECKOM M COBpPEMEHHOM (DU3UKH, OBJIAJICHHE METoJaMu (U3UYECKOTO
uccnenoBanus; GopMUpPOBaHUE HayadbHOW 0a3bl 3HAHWUN, YMEHUM W HABBIKOB IS
OCBOCHHSI KOMIIETEHLUUH CIOCOOHOCTH U3y4aTh, aHAJIU3UPOBATh, HCIOJIb30BATh
Ounonornyeckrue 0ObEKTHl U MPOLIECCHI, OCHOBBIBASICh HA 3aKOHAX M 3aKOHOMEPHOCTAX
MaTeMaTU4YeCKuX, (PU3MUYECKUX, XUMUYECKUX U OHOJOTMYECKUX HAyK U HUX
B3aUMOCBS3sX; (HOPMUPOBAHUE KOMIIETEHIIMH CIHOCOOHOCTH OCYILECTBISATH IOMUCK,
KPUTUYECKUN aHANIM3 U CUHTE3 MH(OpPMALUMU, MPUMEHSTh CUCTEMHBIN MOJIXOJ JJIs
pelIeHs] TOCTaBJICHHBIX 3aja4y; (OPMUPOBAHHE HABBIKOB HCIIOJIb30BAHUS
U3MEpPUTEIBbHOW U BBIYMCIUTEIBLHON TEXHUKH, B TOM 4Hciie TU(GPOBBIX MPUOOPOB,
UH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUHI B chepe CBOEH
npodeccuOHaIbHOU IeATETbHOCTH.

2. MecTo TMCUMILUIMHBI B YUeOHOM mpomecce

Jucnunanna «®dusuka» oTHOCUTCS K 0a30Boi dactu bioka 1 «/IMCHUTIHHEBI
(Monmymnm)» ydeOHoro 1iaHa. JucuurmimHa «Pu3ukay pean3yeTcss B COOTBETCTBUU C
tpeboBanuamu GI'OC BO, OIIOII BO u YuebOnoro miana no Hanpasienuto 19.03.01
«BHOTEXHOJIOTUS» HAIPaBIEHHOCTH «BHOTEXHOJOTHUS U MOJEKYJISpHAs OUOJIOTHS»,
«bHOTEXHOJIOTUS MUKPOOPTaHU3MOBY.

HMucuuniuHa «®Pu3ukKa» SBISIETCS OCHOBOMNOJAralmmied il HU3y4YeHUs
cienyomux auciuiuiud:  «lIpukinagHas MexaHuka», «IJNEKTPOTEXHUKA U
anekTpoHukay, «lIpomecchl W ammapatel OuoTexHOJNOTUWY», «Du3znueckas u
KoJUTOuAHAs XuMus», « Heopranmdeckass Xumus».

Oco0EHHOCTRIO TUCIUIUTHHBI SBIISIETCS €€ 0a30BBIM XapaKTep ISl TEXHUUECKUX
U €CTECTBEHHO-HAYYHBIX JUCHIUILINH.

PabGouas mporpamma auciurIuHbl «®u3WKa» IS WUHBAIMAOB W JIUI[ C
OTpaHUYEHHBIMH BO3MOXXHOCTSIMH 37I0POBBSI pa3pabaThiBaeTCsd HHANBUIYAIBHO C
y4eTOM  OCOOCHHOCTeH  TMCUXO(PU3UYECKOTO  Pa3BUTHSA,  WHIWBHUIYaJIbHBIX
BO3MOXHOCTEH U COCTOSTHHSI 3JIOPOBbS TAKMX 00YJaIOITUXCS.

3. [lepeyeHb MJIAHNPYEMBIX Pe3yJabTATOB 00y4YeHHs MO TUCHUIJIMHE,
COOTHECEHHBIX C IJIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOeHHMS 00pa30BaTeIbHOM
NPOrpaMmbl

OO6pa3oBarenbHBIC PE3YIAbTATBl OCBOCHUS JHUCIMIUIMHBI  00YyYarOIIUMCH,
npejicTaBiIeHbl B Tabuie 1.

4. CTpyKTYypa " colepKkaHue TUCHUILIHHbI

4.1 PacnipeesieHue TPyA0EMKOCTH JUCHUILIMHBI 110 BUIaM pPadoT
10 ceMecTpam
OO6mrast TpyA0EMKOCTh NUCHHMIUIMHBI cocTaBiser 3 3ad. ef. (108 gacom), ux
pacripejiesieHue 1o BujaM paboT ceMecTpaM MpeCTaBICHO B Tabauue 2.



TpeOoBaHus K pe3yJibTaTaM OCBOCHHUS YUEOHOM IMCIUIIUHBI

Tabnura 1

Ne Kon Clomsmmme B pesynbrate n3ydeHus: yaeOHON AUCIUILINHBI O0YYIaONIHECs TOJDKHBI:
_ | komIIeTE . Nuaukatopbl KOMIETEHLIMI
/o KOMITIETEHIINH (W1 €€ 4acTn) 3HaTh yMEThb BIJIAJIETh
HIINHN
1. VK-1 |CmocobeH oCyIIecTBIATh TOUCK, VK-1.1. Ananuzupyer 3aiauy, BbIIEIsIS €€ OCHOBHBIE TIOHSTHS, aHaJIU3UPOBATh U METOJTUKOMN pelIeHUs
KPUTHYCCKHI aHAJIN3 U CUHTE3 0a30BbIC COCTABJISIONIHE, OCYIICCTBIISCT 3aKOHBI U MOJICITH MIPUMEHSTH (PU3HUKO- MPOCTEHIIINX (PH3HKO-
UH(pOPMAIIUH, IPUMEHSTh JIEKOMITO3HIIMIO 33aYH; MEXaHUKH, CTATHCTHYCCKOM | TEXHUYCCKYIO TEXHUYECKHX 3a/1a4 B
cucteMubId oaxon st pemerns | YK-1.3. PaccMaTpuBaeT BO3MOXHEIC (hM3KKK ¥ TEPMOTUHAMHUKH, | HHQOPMAIIHIO B npodecCroHaATBHOM
MMOCTABJIEHHBIX 3aa4 BapHAHTHI PEIICHUS 3a1a4H, OICHUBAS UX 3JICKTPHYCCTBA U npodeccroHaTbHON 00J1aCTH, B TOM YHCIIE C
JIOCTOMHCTBA ¥ HEJOCTATKH; MarHeTH3Ma, TCOpUH JIESITETIbHOCTH, OI[CHUBATh | IPUMCHEHHUEM METOZIOB
VK-1.5. Onpenensier u olleHUBaET Kose0aHui 1 BOJH, BapHaHThI PElICHUs 3a/1a4 | MHH(OPMAIIMOHHBIX
MOCJIEICTBHS BO3MOXHBIX PEIICHUH 3a7aul. | KBAHTOBOM (pU3HKH, U TIOCJIEICTBUS BO3MOXKHBIX | TEXHOJIOT Mt
aTOMHOM U siIepHOMU peleHui
¢buznku
2. OIIK-1 |Cmocoben uzyuarp, OIIK-1.1. JIeMOHCTpUpYET 3HAHHE OCHOBHBIX |3HATh OCHOBHBIE 3aKOHBI 000CHOBEIBATH METOIBI HaBBIKAMH TEOPETHUYECKOTO
aHAJIM3UPOBATh, UCIIOJIH30BATh 3aKOHOB MaTEMATHUYECKUX M €CTECTBEHHBIX €CTECTBEHHOHAYYHBIX MPOBE/ICHHSI HAYYHBIX U 9KCIICPUMEHTAIBLHOT O

OHoI0rnuecKue 00LEKTHl U
MPOIIECCHI, OCHOBBIBASICH HA
3aKOHAX U 3aKOHOMEPHOCTSX

MaTeMaTH4eCKuX, (PU3UUECKUX,
XUMUYECKUX ¥ OMOTOTMYECKUX

HayK U UX B3aHUMOCBA3AX

HayK, HeOOXOIUMBIX IS PEIICHHUs THIIOBBIX
3a71a4 NIpo(eccuoHaIbHOM IeSTeNbHOCTH;
OIIK-1.2. Mcnionp3yeT 3HaHUS OCHOBHBIX
3aKOHOB MAaTEMaTHYECKUX U €CTECTBEHHBIX
HayK JJI PeIleHHs CTaHIapTHBIX
npodeccoHaNbHBIX 33734,

OIIK-1.3. Bnageer HaBbIKaMu
TEOPETHYECKOT0 U SKCIIEPUMEHTAIBHOTO
HCCIIeIOBAaHHsI OOBEKTOB MPOQECCHOHATBHON
JeATENbHOCTH, OCHOBBIBAsICh Ha 3aKOHAX H
3aKOHOMEPHOCTSIX MaTeMaTHYECKHX,
(U3NIEeCKUX, XUMHUIECKAX U OMOIOTMIECKIX
HaYK U HX B3aHMOCBS3SIX.

JMCLUIIIMH, METOABI
MaTeMaTHYECKOI0 aHaIM3a
Y MOZCIIUPOBAHUS,
TEOPETHYECKOTO U
9KCIIEPHMEHTAIBHOTO
HCCIIEIOBaHUS TIPH
peIICHUH
npohecCHOHANBHBIX 3a71a4,
MPUHIMT PaOOTHI
M3MEPUTENIBHBIX IPHOOPOB,
B TOM YHCIIE III(PPOBHIX

M3BICKaHUH U TEXHOJIOTUH
HPOBEIECHUS
IKCIEPUMEHTAIBHBIX
HCCIIEIOBAHNH,
HOJIb30BAThHCS
U3MEPUTENEHBIMU
npudopaMu, B TOM YHUCIIE
1 poBEIMU

HCCIIEN0BaHNU 00BEKTOB
npoeccrOHAIBLHOM
JEATEIBHOCTH, B TOM YHCIIE
C MOMOIIBIO IIU(PPOBBIX
YCTPOUCTB




TabOnuia 2

PacnpenesieHne TPy10€MKOCTH IMCIUILUIMHBI 10 BUIaM padoT Mo ceMecTpam

TpyroéMkocTh
. B 1.4. mo
Bua yueOHo# padoThl B‘::;co;* cemecipan
Nel

OO0masi TpyA0€MKOCTDb JUCITUIUIMHBI TT0 Y4EOHOMY TUIaHY 144/0 144
1. KontakTnas padora: 70,4 70,4
AyautopHas pabora 70,4 70,4
8 MoM yuciue:
nexyuu (JI) 34 34
npaxkmuyeckue 3auamus (I13) 18 18
nabopamopnvle pabomuwi (JIP) 16 16
KOHCYIbmayuu nepeod dK3aMeHOM 2 2
KOHMAKmMHas paboma Ha nPoMedHCymo4HoM KOHmMpoie 04 0.4
(KPA) ’ ’
2. CamocTtosiTesannasi pa6ora (CPC) 37,6 37,6
KOHMPObHAsL paboma 10 10
camocmosmenvHoe usyyeHue pazoenos, CAMon002o0mMosKa
(npopabomka u nogmMopeHue 1eKYuoOHH020 Mamepuana u
mamepuana yueOHUKo8 u yueOnvlx nocoouti, N0020mosKa K 3 3
1aOOPAMOPHBIM U NPAKMUYECKUM 3AHAMUAM,
KOJLLOKBUYMAM U M.0.)
Ilooecomoska k 3K3ameHy (KOHMpOb) 24,6 24,6
Bun npomMexyTo4yHOro KOHTPOJIS: OK3aMeH

* B TOM YHCJIe TTPAKTUYECKast MOJrOTOBKA (CM. yUeOHBIH TIJIaH).

4.2 Conep:kaHue IMCHUNIMHBI

Tabmmma 3
TemaTnueckuii MIaH y4e0HOM JUCHUIINHBI
AyauTopHasi pabora Bueayauro
Hazxs:l‘;ﬁi';‘:le(%;;‘sggﬁH‘g oM Beero | JI | I3/C | JIP | TIKP pHas
padora CP

Pasnen 1 «dusnueckre 0CHOBEI 34 10 4 8 12
MEXaHHUKN)
Pasznen 2 «Konebauusa v BOJIHBD) 9 4 2 3
Paznen 3 «MoumnekynspHas pusuka u 14 4 2 4 4
TEPMOIMHAMHUKA)
Pazgen 4 «OnekTpuuecTBoy» 14 4 2 4 4
Pasnen 5 «Maruetusmy» 10 4 2 4
Pasnen 6 «Ontukay 10 4 2 4
Paznen 7 «KBanToBas gusuka» 8 2 2 4
Paznen 8 «Snepuast pusuka» 6,6 2 2 2,6
KoHcynbpTanmu nepes 3kx3aMeHOM 2 2
KonraktHas pabota Ha 0,4 0,4
npoMexyrouHoM koHTposie (KPA)
Bcero 3a 1 cemecTp 108 34 18 16 2,4 37,6
HTtoro mo gucuunjinue 108 34 18 16 2,4 37,6




Pa3nen 1 «Dusznyeckre OCHOBBI MEXaHUKH
Tema 1 «Kunemaruka»
[pemqver ¢uzrku. Metoasl Gu3MIecKoro McciaenoBaHus. Ponb (U3NKK B Pa3BUTHU TEXHUKU W BIHSHUC
TEXHUKU Ha paszBuTHe (DBUKH. MexaHMuecKoe JBIKCHHE KakK MpocTeifinas (opMma JBIDKCHHUS MaTepHHL.
Knaccrueckast mexanuka. [IpocTpaHCTBO M BpeMsi B KJIACCUUECKOM MeXaHUKe. DU3MYECKUE MOJIEIH.
Kunemaruueckoe ommcanve IBkeHHs TOYKH. CKOPOCTh M YCKOPEHHE TPU KPUBOJIMHEHHOM JBHKCHHM.
HopmansHoe 1 kacarenbHOE (TaHr€HIMATbHOE) YCKOpeHuUsl. JIBIKEHHE TOUYKH MO OKPYKHOCTH. BekTopbl
YIJIOBOM CKOPOCTH M YIJIOBOTO YCKOpeHHs. CBsi3b JIMHEHHBIX CKOPOCTEH M YCKOPEHHH C YITIOBBIMU
CKOPOCTSIMH M YCKOPEHUSIMH.
Tema 2 «/Ilunamuka»
Junamuka. Mexannueckast cucrema. Cina. Macca u umimyibe. CoBpeMeHHast TPaKTOBKa 3akoHOB HeroToHa.
Cunbl B MexaHuke. VIMITylIbC CHCTEMbl MaTEpUAIBHBIX TOYEK. 3aKOH COXpaHEeHHs UMITyibca. O000IeHHas!
¢dopmympoBka |l 3akona Herorona. 3akoH BcemupHoro tsaroteHus. LleHTp macc mexaHMuecKou
CUCTEMBI, 3aKOH JBIKEHUS LIEHTpa Macc. J[BHKEHHUE Tell ¢ IEPEMEHHON MacCOM.
Tema 3 «DHeprus»
OHeprusi Kak yHHMBEpCalIbHAs Mepa pa3inuHbIX (opM JBIDKEHMS MU B3auMojeicTBus.. PaboTa cHIbL
KoHcepBaTuBHBIE M HEKOHCEpBAaTHBHBIE CHIIbI. MonHoCTh. KuHeTHdeckas »HEprusi MeXaHWM4eCKOu
cuctembl. [loTeHnmanbpHast sHeprust. 3aKOH COXpaHEHUs SHEPTUH B MEXaHUKE. Y Iapbl.
Tema 4 «/luHaMKKa BpalIaTeIbHOTO JBIKEHUSD)
Mowment wunepuuu. Teopema Illteiinepa. MomeHT cuibl. OCHOBHOE YpaBHEHHE JIUHAMUKHU
BpaIaTeIHbHOTO JBIKCHHS TBEPAOTO Teia. KuHeTmueckas SHeprvisi BPAIIAIOIIerocsl W KaTsIIerocs
TBepAoro Tena. PaboTa mpy BpalarebHOM JIBIDKEHUH.
Tema 5 «MomMeHT uMnyJbca
MOMEHT UMITyJIbCa MaTE€PUATbHOM TOYKH, MEXAaHHUYECKOW CHCTEMBbI U Tejla. 3aKOH COXpPAaHECHUS
MOMeHTa umnyibca. OCHOBHOE ypaBHEHHE AWHAMUKH BpAIIaTeIbHOIO JBH)KEHHUS TBEPIOTO Tesia B
0000IIIEHHOM BUIIE.
Tema 6 «Jlepopmarus TBEpAOTO TEa
Hedbopmarus B TBepaom tene. 3akoH ['yka. Koaddunment Ilyaccona. Jlmarpamma pacTspkeHUsI.
Tema 7 «MexaHuKa XKUIKOCTEH U ra3oBy
I'uapocrarnka HeCKIMaeMou KUIKOCTH. [laBieHne cronba xuakocty. Crna Apxumesa. Y ClioBus TUIaBaHUs
ten. CTalMoHapHOE TEYeHHE HACaIbHOU >KUIKOCTH. YPaBHEHUE HEPa3phIBHOCTU. YpPaBHEHHE
bepnynnu. Bsrocts sxuakocTy. Pesxxumbl Tedenns. Hucno PeliHonbaca. MeTo sl onpenesieHus BA3KOCTH.

Pasnen 2 «KonebaHus v BOJTHBI»
Tema 1 «"apMoHHUYECKHE KOJICOAHUS
Knaccudukanus xonebanuii. YpaBHeHHE TapMOHUUYECKUX KoJieOaHUN. MexaHndecKue KoJieOaHusl.
Oneprusi kosebanuii. JluddepenimanbHoe ypaBHeHHE TapMOHMYECKMX KoseOaHui. MasTHUKH.
CBoOoHbIe 3aTyxatolue Konebanus. BeiHykaenHbie konebanus. Pesonanc.
Tema 2 «BoaHbl»
BonnoBoe nBuxenwue. [Inockas rapmoHuydeckas BojiHA. J[TMHA BOJIHBI, BOJHOBOE 4YMCIO, (ha3oBas
CKOPOCTh. YpaBHEHHUE BOJHBIL.

Pa3nen 3 «MomnekymnspHas GpuU3MKa U TEPMOTUHAMUKAY
Tema 1 «MonekynIpHO-KMHETHUYECKAS TEOPUS»
CratucTdecKuii 1 TEpMOIMHAMUYECKMI METOABI HccienoBaHus.. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-
KUHETUUYECKOM TEOPUM WICATBHBIX Ta3oB. TemmeparypHas mkana Llenscus um KenbBuna. Cpemsss
KUHETHYEeCKasi SHEprus MoJieKyll. MoJeKyIsIpHO-KUHETHYECKOEe TOJIKOBAaHWE A0COJIOTHOM TeMIlepaTyphl.
Pacnipenenenne MakcBemia MoKyl uacanbHOro rasa. Pacnpenenenue bosbliMana
6apomMetpuyeckas popmyia. CpeaHee YUCIIO CTOJIKHOBEHU 1 CpeiHAs AJTMHA CBOOOIHOTO Mpobera.
Tema 2 «TepmonnHamMuka
TepmoguHamuyeckue mapamerpbl. TepMOOMHAMHUYECKOE pPABHOBECHUE M IIPOLECC. YpPaBHEHHUE
COCTOSIHMSL HupaeanbHOro rasa. Msompomecchl. IlepBoe Hawanmo TtepmoamHamuku. Paborta rasa.
TernooOMeH, KOMMYeCTBO TEIUIOTHL. BHYTpeHHsI sHeprus uiaeanbHoro rasa. Uucno creneHeil cBOOOABL.
[IpumeHeHne TmepBOro Havajga TEPMOAMHAMHUKM K H30mpolieccaM. AquabaTHbIl  Iporiecc.
Tennoemkocts. YpaBHenue Maifepa. Koapduiment Ilyaccona. ITonutponssiii npouecc. LuxibL
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Tepmuueckuit KI1/] tyxna. TernoBble qpurares, Xoaouibable MaimHbl. Teopema Kapno. Hukn Kapro u
ero kKILa Bropoe Hadamo tepmomuHamuku. OOpatmMble W HEOOpaTUMbIE MPOIECCHL. JHTPOIIHS.
HepagsenctBo Knaysuyca. OmnpezeneHne 3HTPONMK PaBHOBECHOM CHUCTEMBI Yepe3 TEpMOAMHAMUYECKYIO
BEPOSATHOCT ~ MakpocucreMmbl. Teopema HepHcra-Ilnanka. Cwibl W HOTeHIMaIbHas — SHEPIUs
MEKMOJIEKYJIIDHOTO  B3aUMOZCHCTBHS. YpaBHeHue Ban-nep-Baambca. M3orepmbl Ban-nep-Baansca u
9KCIEPUMEHTAJIbHBIE U30TEPMBI.
Tema 3 «SIBreHus mepeHoca»
SBnenue nepenoca. Juddysus, TEMI0ONpOBOIHOCTb, BHYTPEHHEE TPEHUE.

Paspnen 4 «OnekrpuuecTBo»
Tema 1 «OCHOBBI AIEKTPOCTATUKI
DNeKTpUYECKUe 3apsa/ibl. 3aKOH COXpaHEeHUs 3apsnoB. BzaumoneiictBue 3apsanoB. 3akoH Kymona.
DNEeKTPOCTaTUUECKOE I10JIE€, €r0 XapaKTEPUCTUKU. DKBUIIOTEHIMAIbHBIE TIOBEPXHOCTH U CUJIOBBIE
JIMHUM  DJIEKTpOoCcTaThdeckoro mons. [lpuHmmn cynepnosunmu  nosieid.  [lotok  BekTopa
HaIpsDKEHHOCTH 3JieKTpocTaTtudeckoro nois. Teopema [aycca (ans Bakyyma). IloTeHumanbHbIN
Xapakrep anekTpoctatuueckoro noss. Ilonstue nmorennuana. Pacuer paboTsl npu nepemMerieHun
3apsa B ANeKTpocTtathyeckoMm moje. llupkynsuust BekTtopa E 3JIEKTPOCTaTUYECKOTO TOJIS.
Omnpenenenrne pa3HOCTH TNOTEHLHUAIOB B 3JEKTpOCTaTH4YecKOM Mosie. CBs3b HANpsKEHHOCTH U
noTeHuuana. ['pagueHt noTeHuuana.
Tema 2 «IIpoBOIHHKM B 2JIIEKTPHUYECKOM IOJIEN
IIpOBOJHUKM B DJIEKTPOCTATHYECKOM TIojle. PaBHOBecHMe 3aps[0B B IPOBOJHUKE. EMKOCTb
MPOBOJHUKOB M  KOHAEHcaTopoB. CoenuHEHHs KOHJAEHCATOPOB. ODHEPrus 3apsuKeHHOTO
KOHJIGHCATOpa. DHEPrus dJIEKTPOCTaTHUeCKOro nojsi. O0beMHas TUIOTHOCTh YHEPTUH TTOJISL.
Tema 3 «/IMdIEKTPUKH B AIEKTPUUECKOM TOJIE»
Tunsl nusnexkrpukos. [lonsipusanys AUANEKTPUKOB U €€ BUbL. [10asSpU30BaHHOCT JUAJIEKTPUKOB.
JlusnekTpuueckass BOCIPUMMYMBOCTD M IMPOHULIAEMOCTb. BEKTOp 3JIEKTPUYECKOTO CMELIECHHUS.
CBoOoanbie U CBsA3aHHBIC 3apsabl. Teopema ["aycca mist mosns B audiekTpuke. CEerHETOANEKTPHUKHY.
DIEeKTpUYECKOE I0JI€ B OJHOPOJHOM TUAIEKTPHKE.
Tema 4 «I1oCTOSHHBIN PTEKTPUUECKUNA TOK»
[ToCTOSIHHBIN 3IEKTPUYECKUN TOK, YCIOBHUS €r0 CYIIECTBOBAaHUS M OCHOBHBIE XapaKTEPUCTHKH.
Croponnne cuibl. [lonstue DC u HanpsokeHus. CONpOTUBICHUE MPOBOJIOYHOTO MPOBOJHUKA.
CoenuHenns NpoBOJHUKOB. TemmeparypHas 3aBUCUMOCTb COIPOTHUBIICHHMS U €€ KayeCTBEHHOE
oObsicHeHue. CBepXmpoBOAUMOCTb. 3akoH OMa B HHTErpajibHOM ¢opme s OJHOPOJHOTO U
HEOTHOPOJHOTO YYaCTKOB IeNH, s moHou nenu. [Ipasmia Kupxroda. 3akon JIxoyns — JIenna B
uHTerpayibHON (popme. MomrHocTh ToKa. 3akoH Oma u JIxoyna — Jlenna B muddepennnanbHoi
dbopme. DnexkTpuueckuili Tok B Meraiuiax. Kiaccuyeckass Teopusi 3JIEKTPONPOBOJHOCTU. TOK B
BaKyyMe. DMUCCHS IEKTPOHOB. ['a30BbIe pa3psiabl.
Tema 5 «OnemMeHTHI (PU3UKHU TBEPJOTO TEIA»
[TonynpoBoanuku. 3oHHast Teopus TBepAoro tena. CoOCTBEHHAs W IpPHUMECHas MPOBOIUMOCTH
MOJIYIPOBOJIHUKOB. J(no.

Paszpnen S «Marnetuzm»
Tema 1 «Maraurocratuka»
MarauTHOE 10JI€ U €r0 XapakTepucTUKU. Makpo- 1 MUKpOTOKHU. Bo3aelicTBre MarHUTHOTO I10JIsI HA
paMKy ¢ TOKOM U Ha IPSMOJIMHENHBIN TPOBOAHUK ¢ TOKOM. CHJIOBBIE JINHUU MarHUTHOM MHIYKLIHH.
CunoBast kKapTMHAa MAarHUTHOTO TOJISI IPSIMOJIMHEHHOTO IIPOBOJHMKA C TOKOM M KPYrOBOT'O BUTKA.
[IpyHuMn cyneprno3uuMM MarHuTHBIX noJsiel. 3akoH buo — Casapa — Jlammaca. BosgeiictBue
MarHUTHOTO NOJIs Ha ABWKymuiics 3apsa. Cuna JlopeHua. /[BmxeHue 3apsia B MarHUTHOM IIOJIE.
D¢ ekt Xomna. BuxpeBoit xapakrep MaruutHoro nojisi. Teopema 'aycca u TeopeMa o LUPKYIALUU
BEKTOpPa MarHUTHOM MHAYKIMH (B BaKyyMme).
Tema 2 «MarauTHo€ 1ojie B BELIECTBE»
Hamaranuusanve maraeTukoB. Harpsyk€HHOCTb MAarHUTHOTO IT0JIs. MarHuTHas IPOHULIAEMOCTD U
MarHuTHas BOCHPUUMYMBOCTb. JlMaMarHeTHKH, TIapaMarHeTUKu U ¢deppomarHetuku. CBs3b
BEeKTOpoB B 1 H. 3aK0H NOJHOTO TOKA /Il MarHUTHOTO 10JI B BenlecTBe. TeopeMa 0 LUPKyIaIuu
BekTopa H.



Tema 3 «DnexkTpoMarHuTHasT UHAYKIIHS

OnextpoMarHuTHass UHAYKUIUA. DJIC MHAYKIMM B MOABMKHBIX M HEIMOJBMKHBIX IPOBOJHUKAX.
Bpamenue pamMku B MmarHuTHOM 11oJie. Toku @yko. Camonnaykius. IHIyKTUBHOCTh IIPOBOJIHHUKA.
3akon Jlenna. B3anmuas wanyknus. Tpanchopmaropsl. PaboTa mo mepemenieHnto MpoBOTHUKA C
TOKOM B MarHUTHOM II0Jie. DHEpPrus MarHuTHOro I0Ji1 B cosieHouzae. IlmoTHOCTh 3Hepruu
MarHUTHOTO HOJIS.

Tema 4 «YpaBuenust Makceiia»

Buxpeoe anexrpuueckoe nosie. Tok cmemenus. Cucrema ypaBHeHU MakcBeija B UHTErpajibHON
dopme.

Tema 5 «DnexTpoMarHuTHbIE KOJIEOAHUSI U BOJIHBD)

KoneGarenbubiit  kouTyp. IIpeoOpa3oBaHme »SHEpruM Ha pPa3IMYHBIX JTamax KoJieOaHusl.
Huddepenunanbupie ypaBHEHUsT CBOOOIHBIX HE3ATYXAIOUINX M 3aTyXaIOIIUX KOJICOAHUH B HEM U UX
pemenud. JuddepenunanbHoe ypaBHEHHE IEKTPOMArHUTHOW BOJIHBI U ero pemeHue. CKopocThb
pactipocTpaHeHusi BoJIHBL. Bektop VYwmoBa-lloiiHTHHra. DOHeEpreTuyeckue XapaKTepPUCTUKH
AJIEKTPOMArHUTHBIX BoJIH. [1Ikana anekTpoMarHUTHBIX BOJIH.

Paszpnen 6 «Ontuka»
Tema 1 «I'eoMmeTrpuyeckas onTuka»
Orntuka. 3akoHbBI TeOMeTpuUecKoit ontuku. [loHoe BHyTpeHHee oTpakenue. JINH3bI.
Tema 2 «aTepdepenus BoIH»
WNnTtepdepenius cBera. YcinoBusi BOSHUKHOBEHUS HHTepdepeHInu. MeTo1 BEKTOPHOM ArarpaMMbl
JUTSI CJTIOKEHUST IBYX WJIM HECKOJIbKUX BOJH. [IpuHiunm mosydenus nHTepGEepEeHIIMOHHON KapTHHBI.
VYcinoBus MakcUMyMOB 1 MUHUMYMOB. Pa3HocTh ¢a3 u pasHocTh xona. MHTepdepeHurs B TOHKON
mnenke. Konpna HeroToHa.
Tema 3 «/Iudpaxius BoIH»
Hudpakuus ceera. [lpunmun [roiirenca-®penens. 3oupl Openens. Judpakmus Ha Kpyriom
otBepctuu. Judpakmus Ha mmHHONW menn. {udpakinuonHas pemetka. ['J1aBHbIe MaKCUMYyMBI.
I'maBHBIC MUHUMYMBI. Pa3zpematomas criocoOHOCTb.
Tema 4 «[Tonspuzamus BoJH»
[TonspuzoBanublii cBer. Bumbl momsipuzaruu. CrocoObl TOJIyU4EHHUS TOJISIPU30BAHHOTO CBETA.
[IpoxoxkaeHne eCTeCTBEHHOTO CBETa 4epe3 NoJsipu3arop U aHanuzatop. [loBopoT miockoctu
nonspusauuu. llosnsgpusanus cBera NpH OTPAKEHUU W NPEIIOMIIEHUMH Ha TPaHULE JUAJIEKTPHUKOB.
3akoH bproctepa. J[BoitHOE TydenpeomMieHue.
Tema S «KBaHTOBBIE CBOMCTBA 3JIEKTPOMArHUTHOTO U3ITYyYECHUS»
KopmyckynsipHO-BOTHOBOM Jtyanu3m cBeta. KBaHT cBera. DHeprus U uMItysibc ¢otoHa. BHemHwmiA
dbotorddexr. CeroBoe nasnenue. OnbiThl JleObenera. Dddext Komnrona. TemnoBoe uznydeHue.
3akon Kupxroda. AbcomoTHo depHoe Teno. 3akoH Credana-bonbimana. 3akon Buna. TemmoBoe
n3inydyenue. @opmyna Ilnanka. Pacnpenenenue sHepruu B CEKTPe U3IYYEHUS 110 YACTOTE U JUIMHE
BOJIHBI.

Pasnen 7 «KBanToBas Gpuszuka»
Tema 1 «CtpoeHue atomay
Mogens aroma Tomcona. OmeiTel Pesepdopna mo paccesHuro anbga-dactuu. Mojenb aroma
Pesepdopna-bopa. DMnupuyeckre 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. Teopust bopa. YpoBHu
SHEpPruu aTomMa Bojiopoaa. KBaHTOBBIE "ncIIa: IN1IaBHOE, OpOUTAIBHOE, MArHUTHOE.
Tema 2 «OneMeHTB KBAHTOBOW MEXaHUKN
BonHoBsle cBolicTBa MukpouacTull. [{nuHa BosHbl e bpoitns u ee cBoiicTBa. BosHOBas GyHKIuS.
CootHomienue HeonpeaeneHHoctel ['eiizendepra. Ypasuenue Illpeaunrepa.
Paznen 8 «Snepuas puznka
Tema 1 «Slapo u saepHbIe peakun»
CocTtaB aTOMHOTO /1pa. XapaKTepUCTUKU si/pa. SnepHble cuibl. DHeprus cBs3u sapa. [ledexr macc.
Ouepreruyeckuil >pdekt spepHol peakiyuu. PanuoakTHBHOE W3IydYe€HHE W €ro BUJAbL. 3aKOH
paanoaKkTUBHOTO pacnaja. Snepuelie peakuuu. Jlenenue saep. Cunres suaep. Ilonsarue o nozumerpun
U 3aIlHUTE.
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4.3 Jlekuuu/1adopaTopHbie/IpakTHYecKne/ 3aHATHS

Tabnuua 4
Conep:xanue JEeKIUA/Ia00PATOPHOT0 MPAKTHKYMA/MPAKTHYECKUX 3aHATHI U
KOHTPOJIbHbIC MEPONPHUATHSA

Dopmupyembie B Kou-Bo
N H Ne u HazBaHMe JeKnmii/ KOMHETEHIMH | ourpoan 4acoB/
[ a3BaHHe M3 HUX
i T, T JIa00paToOpHBIX/ NPaKTH1eCKUX HOI0 T
3aHATHH Meponpus cKast
THS HO}I]I‘((;TOB
1. Pazgen 1. «®u3nveckne 0OCHOBBI MEXaHUKI 22/0
Tema 1. Jlexus Ne 1.1 «Kunemaruka» | YK-1 (YK-1.1, 2
«Kunemarnka (c npumeHeHneM VYK-1.3, VK-
MYJIbTUMEIUHHOTO 1.5);
000pyI0BaHUS ) OIIK-1 (OIIK-
1.1, OTIK-1.2,
OI1K-1.3)
[Ipaktuueckoe 3austue Ne 1.1 | YK-1 (VK-1.1, | Pemenne 1
«Kunemarukay (¢ VYK-1.3, VK- 3a/1a4
IpUMEHEHHEM U(POBBIX 1.5);
YCTPOUCTB 00pabOTKH OIIK-1 (OIIK-
JAHHBIX) 1.1, OIIK-1.2,
OI1K-1.3)
Tema 2 Jlexumst Ne 1.2 «lunamuka» (¢ | YK-1 (VK-1.1, 2
«/IlnHamMuKa» MPUMEHEHUEM VK-1.3, VK-
MYJIbTUMEIMHHOTO 1.5);
000pyI0BaHUSA) OIIK-1 (OIIK-
1.1, OIIK-1.2,
OIIK-1.3)
[Tpaktnueckoe 3anstue Ne 1.2 | VK-1 (YK-1.1, | Pemenue 1
«/Innamukay (c mpumenennem | YK-1.3, YK- 3aja4
U (PPOBBIX YCTPOUCTB 1.5);
00pabOTKH JaHHBIX) OIIK-1 (OIIK-
1.1, OIIK-1.2,
OIIK-1.3)
Tema 3 Jlexmus Ne 1.3 «Queprus» (¢ YK-1 (VK-1.1, 2
«OHeprus» IIPUMEHEHUEM VYK-1.3, VK-
MYIBTUMEAUMHOTO 1.5);
o0opynoBaHus) OIIK-1 (OIIK-
1.1, OIIK-1.2,
OIIK-1.3)
[Ipaktuyeckoe 3anste Ne 1.3 | YK-1 (VK-1.1, | Pemenue 1
«OHeprus» (c mpuMeHEeHUuEM VK-1.3, VK- 3a1a4
U(PPOBBIX YCTPOUCTB 1.5);
00pabOTKU JAHHBIX) OIIK-1 (OIIK-
1.1, OIIK-1.2,
OIIK-1.3)
Tema 4 Jlexums Ne 1.4 «lunamuka VYK-1 (YK-1.1, 1
«JlnHamMuKa BpaniatenbHoro apwkenus» (¢ | YK-1.3, VK-
BpAaIaTEIbHOTO IPUMEHEHUEM 1.5);
TIBUKCHUS MYIBTUMEAUHTHOTO
000pynoBaHus)
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®DopMupyeMble

KoJa-Bo

Bun
Ne u Ha3BaHMe JeKnmii/ KOMHETEHIMH | wourpoan uacon/
Ne Ha3Banue M3 HUX
u/n pasneiin, zembs JIa00paTOpPHBIX/ NPaKTHECKUX HOT0 T
3aHATHH Meponpus cKast
THSI NOATOTOB
Ka
OIIK-1 (OIIK-
1.1, OIIK-1.2,
OI1K-1.3)
[Ipaktuueckoe 3ansitue Ne 1.4 | YK-1 (VK-1.1, | Pemenune 1
«/lunamuka BpamareabHOro YK-1.3, VK- 3aj1a4
JIBUKEHUS (C TPUMEHEHUEM 1.5);
U(POBBIX YCTPOUCTB OIIK-1 (OIIK-
00pabOTKH JAHHBIX) 1.1, OIIK-1.2,
OI1K-1.3)
Tema S5 «Moment | Jlekumst Ne 1.5 «MomeHT VYK-1 (YK-1.1, 1
HMITYJIBCa» UMITyJIbCca» (C MPUMEHEHUEM VYK-1.3, VK-
MYJIbTUMEIUHHOTO 1.5);
000pyI0BaHUSA) OIIK-1 (OIIK-
1.1, OTIK-1.2,
OI1K-1.3)
Tema 6 Jlexumst Ne 1.6 «lepopmarmuss | YK-1 (VK-1.1, 1
«dedopmarmst TBEPOTO Tena» (C VYK-1.3, VK-
TBEPJIOTO TEIIa MpUMEHEHHEM 1.5);
MYJIbTUMETUHHOTO OIIK-1 (OIIK-
000pyI0BaHUS) 1.1, OIIK-1.2,
OIIK-1.3)
Tema 7 Jlexmmg Ne 1.7 «Mexanunka VYK-1 (YK-1.1, 1
«MexaHuka YKUJIKOCTEH U Ta30B» (¢ VK-1.3, VK-
KUIKOCTEN U MpUMEHEHUEM 1.5);
ra3oB» MYJIbTUMEAUINHOTO OIIK-1 (OIIK-
000pyI0BaHUS) 1.1, OIIK-1.2,
OIIK-1.3)
Tema 1. Jlaboparopnas padota Ne 1.1 OIIK-1 (OIIK- | 3amura 4
«Kunematuka» «M3yuenne nBwkenus tenamo | 1.1, OIIK-1.2, nabopato
Tema 2 HAKJIOHHOM TUIOCKOCTH» WIH OIIK-1.3) PHBIX
«Iunamuka» «3yueHne 3aKOHOB pabor
Tema 3 MNPSIMOJIMHENHOTO JIBU>KEHHUS U
«OHeprus» CBOOOJHOTO MaJCHUS Ha
MaliuHe ATBYa» WU
«3yueHne KHHEMATUKH U
JTUHAMHKHU TOCTYMATEIbHOTO
IBUKEHUS» WK «V3mepenue
K03 duLneHTa TpeHus
KayeHHs» (C MpuMEHEHUEM
U(GPOBBIX YCTPOMCTB st
HOJTy4eHus: 1 00paboTKH
OKCIIEPUMEHTATBHBIX TaHHBIX)
Tema 4 Jlaboparopnas pabota Ne 1.2 OIIK-1 (OIIK- | 3amwura 2
«/lunamuka «M3yueHue 3akoHa 1.1, OIIK-1.2, | maGopato
BpaIiaTeIbHOro COXPAaHEHHUS SHEPTUU C OIIK-1.3) PHBIX
TIBUKCHUS MOMOIIBIO MasITHUKA pabort
Tema S «Moment | Makcsemta» wim «M3ydenue
MMITYITBCAY OCHOBHOTO 3aKOHA JTUHAMHUKH
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®DopMupyeMble

KoJa-Bo

TCPMOJUHAMHUKA

Bun
Ne u Ha3BaHMe JeKnmii/ KOMHETEHIMH | wourpoan uacon/
Ne Ha3Banue M3 HUX
i T, TR JIa00paTOpPHBIX/ NPaKTHECKUX HOT0 T
3aHATHH Meponpus cKast
THSI NOATOTOB
Ka
Tema 6 BpAILIATEIIbHOTO JBUKECHUS C
«dedopmanus MIOMOIIBIO MasITHUKA
TBEP/IOTO TEJIay O06epbeka» (¢ IpUMEHEHUEM
IU(POBBIX YCTPOUCTB ISt
HOJTy4eHUsI U 00pabOTKH
IKCIIEPUMEHTAIBHBIX JIAHHBIX)
Tema 7 JlabopaTtopnas pa6ora Nel. 3 OIIK-1 (OIIK- | 3amwura 2
«MexaHuka «Omnpenenenne kodpdummenta | 1.1, OIK-1.2, | maboparo
JKHJIKOCTEU U BSI3KOCTH KHUJIKOCTH METOJIOM OIIK-1.3) PHBIX
ra3oB» TEUYCHHS Yepe3 Y3KUI KaHa) pabot
wm «OnpeneneHue
KodduieHTa BA3KOCTH
KHUIKOCTH METOJIOM
TAJIAFOIIIET0 MaPHKay W
«Ornpenenenue kodpduirienta
BSI3KOCTH BO3JIyXa» (C
MPUMEHEHHEM TIH(PPOBBIX
YCTPOMCTB JIA MOTYYECHUS U
00paboTku
9KCIIEPUMEHTAJIbHBIX IAHHBIX)

2. Paznen 2. «KoneGanus 1 BOJTHBI» 6/0
Tema 1 Jlexmmsg Ne 2.1 YK-1 (YK-1.1, 2
«l"apmonmnveckue | «["apmonmdeckue konedbanus» | YK-1.3, YK-

KOJICOaHUS (c mpuMeHEeHUEM 1.5);
MYJIbTUMEAUINHOTO OIIK-1 (OIIK-
000pyI0BaHUSA) 1.1, OIIK-1.2,
OIIK-1.3)
[Tpaktnueckoe 3anstue Ne 2.1 | VK-1 (YK-1.1, | Pemenue 1
«"apmonudeckue konebanus» | YK-1.3, YK- 3a71a4
(c mpuMeHeHueM U (POBBIX 1.5);
yCTpOMCTB 00paboTKN OIIK-1 (OIIK-
JAHHBIX) 1.1, OIIK-1.2,
OIIK-1.3)
Tema 2 «Boanery | Jlexumst Ne 2.2 «BoaHb (C YK-1 (VK-1.1, 2
MIPUMEHEHUEM VYK-1.3, VK-
MYIbTUMEAUMHOTO 1.5);
o0opynoBaHus) OIIK-1 (OIIK-
1.1, OIIK-1.2,
OIIK-1.3)
[Ipaktuyeckoe 3anstue Ne 2.2 | YK-1 (VK-1.1, | Pemenue 1
«BomHb» (¢ MpUMEHEHHEM VK-1.3, VK- 3a7a4
U(PPOBBIX YCTPOUCTB 1.5);
00pabOTKU JAHHBIX) OIIK-1 (OIIK-
1.1, OIIK-1.2,
OIIK-1.3)
3. Pazgen 3. «MonekynsipHas Gpu3nka 1 10/0
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®DopMupyeMble

KoJa-Bo

Bun
Ne u Ha3BaHMe JeKnmii/ KOMHETEHIMH | wourpoan uacon/
Ne Ha3Banue M3 HUX
i T, TR JIa00paTOpPHBIX/ NPaKTHECKUX HOT0 T
3aHATHH Meponpus cKast
THSI NOATOTOB
Ka
Tema 1 Jlexus Ne 3.1 VYK-1 (YVK-1.1, 1
«MonexynsapHo- «MounekynspHo-kunerndeckass | YK-1.3, VK-
KMHETUYECKas Teopus» (C IPUMEHEHUEM 1.5);
teopus» (MKT) MYJIbTUMEAUIHOTO OIIK-1 (OIIK-
000opyIoBaHusA) 1.1, OIIK-1.2,
OI1K-1.3)
[Tpaktuueckoe 3ausitue Ne 3.1 | YK-1 (VK-1.1, | Pemenne 1
«MounekynspHo-kunerudeckass | YK-1.3, VK- 3a1a4
Teopus» (C IpUMEHEHUEM 1.5);
M (PPOBBIX YCTPOUCTB OIIK-1 (OIIK-
00pabOTKN JaHHBIX) 1.1, OIIK-1.2,
OITK-1.3)
Tema 2 Jlexmus Ne 3.2 «OcHOBBI VYK-1 (YVK-1.1, 1
«Tepmoannamuika | TepmoauHamuku. [lepBoe VK-1.3, VK-
» Havaj0 TePMOTUHAMUKI (C 1.5);
MIPUMEHEHHEM OIIK-1 (OIIK-
MYJITbTUMETUHHOTO 1.1, OIIK-1.2,
000pyI0BaHUS) OIIK-1.3)
[Ipaktrueckoe 3ansitue Ne 3.2 | VK-1 (VK-1.1, | Pemenne 1
«Tepmoaunamukay (c VK-1.3, VK- 3a71a4
MIpUMEHEHUEM IU(PPOBBIX 1.5);
yCTpOMCTB 00paboTKN OIIK-1 (OIIK-
JTAHHBIX) 1.1, OIIK-1.2,
OIIK-1.3)
Jlexumst Ne 3.3 «Btopoe u YK-1 (YK-1.1, 1
TpeThe HAYajio YK-1.3, VK-
TepMOAMHAMUKHU. PeanbHbie 1.5);
rasp» (C MPUMEHEHHUEM OIIK-1 (OIIK-
MYJIbTUMEANHHOTO 1.1, OIIK-1.2,
000pyI0BaHNN) OIIK-1.3)
Tema 3 «SIBnenus | Jlexuusa Ne 3.4 «SIBnenus YK-1 (YK-1.1, 1
MEepEeHOCca» nepeHocay (¢ mpuMeHEeHUEM VYK-1.3, VK-
MYIbTUMEAUMHOTO 1.5);
o0opynoBaHus) OIIK-1 (OIIK-
1.1, OIIK-1.2,
OIIK-1.3)
Tema 1 Jlaboparopnas pabota Ne 3.1 OIIK-1 (OIIK- | 3amwura 2
«MonexynspHo- «OrnpeneneHue OTHOILEHUS 1.1, OIIK-1.2, | maGopato
KHHETHUYecKast TEIIOEMKOCTEN BO3/ayXa Mpu OIIK-1.3) PHBIX
teopus» (MKT) MOCTOSIHHOM JIaBJICHUU U pabot
Tema 2 MOCTOSIHHOM 00BeMe» WITH
«Tepmonunamuka | «Onpenenenue

»

YHUBEPCAJIbHOM ra30BOU
IIOCTOSIHHOW» WU
«HccnenoBanue
M30IIPOLIECCOBY (C
PUMEHEHHEM IIU(PPOBBIX
YCTPOWCTB JUJIsl OJIYYECHHUS U
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®DopMupyeMble

KoJa-Bo

Bun
Ne u Ha3BaHMe JeKnmii/ KOMHETEHIMH | wourpoan uacon/
Ne Ha3zBanue M3 HUX
i T, TR JIa00paTOpPHBIX/ NPaKTHECKUX HOT0 T
3aHATHH Meponpus cKast
THSI NOATOTOB
Ka
00paboTku
IKCIIEPUMEHTAIBLHBIX JIAHHBIX)
Tema 3 «SBnenus | Jlabopatopuas padora Ne 3.2 OIIK-1 (OIIK- | 3amwura 2
TepeHocay «HccnenoBanue teroemkoctr | 1.1, OIIK-1.2, | maGoparo
TBEPAOTO TEJIa» WU OIIK-1.3) PHBIX
«Ornpenenenune kodpdumrenrta pabor
TETUIONPOBOIHOCTH BO3TyXa»
(c mpumeHeHueM 1U(POBBIX
YCTPOMCTB JI MOJyYECHUS U
00paboTku
IKCIIEPUMEHTAIHHBIX JIAHHBIX)

4. Paznen 4. «DnekrpudecTBo» 10/0
Tema 1 «OcuoBbl | Jlekmusa Ne 4.1 «OcHOBEI YK-1 (YK-1.1, 1
ANEKTPOCTATHKWY» | IJEKTPOCTATHKI (C VK-1.3, VK-

MpUMEHEHHEM 1.5);
MYJIbTUMETUHHOTO OIIK-1 (OIIK-
000pyI0BaHUSA) 1.1, OTIK-1.2,
OIIK-1.3)
[Ipaktnueckoe 3anstue Ne 4.1 | OIIK-1 (OIIK- | Pemenne 0,5
«OcHoBbI 2nekTpoctatuku» (¢ | 1.1, OIIK-1.2, 3a1a4
MIpUMEHEHHUEM IU(PPOBBIX OIIK-1.3)
YCTPOHCTB 00pabOTKH
JTAHHBIX)
Tema 2 Jlexumst Ne 4.2 «ITpoBoganku u | YK-1 (VK-1.1, 1
«IIpoBogHUKH B JUAJIEKTpUKH B dnekTpudeckoM | YK-1.3, VK-
ANEKTPHUIECCKOM oJie» (c npuMenenuem | 1.5);
MOJIe» MYJIbTUMEAUINHOTO OIIK-1 (OIIK-
Tema 3 o0opynoBaHus) 1.1, OIIK-1.2,
«Indnexrpuku B OIIK-1.3)
ANEKTPHUIECKOM [Tpaktrnueckoe 3anstue Ne 4.2 | VK-1 (YK-1.1, | Pemenue 0,5
oJie» «ITpoBognuku u auaniektpukun | YK-1.3, VK- 3a7a4
B 2JICKTPUYECKOM TI0JIe» (C 1.5);
MIPUMEHECHHUEM IIHU(PPOBBIX OIIK-1 (OIIK-
yCTPOMCTB 00paboTKH 1.1, OIIK-1.2,
JIAHHBIX) OIIK-1.3)
Tema 4 Jlexumst Ne 4.3 «Ilocrosiuubiii | YK-1 (VK-1.1, 1
«ITocTosiHHBIN 3JIEKTPUYECKUN TOK» (c | YK-1.3, VK-
EKTPUUIECKUI IPUMEHEHUEM 1.5);
TOK» MYJIbTUMEIUINHOTO OIIK-1 (OIIK-
o0opynoBaHus) 1.1, OIIK-1.2,
OIIK-1.3)
[Ipaktuyeckoe 3anste Ne 4.3 | YK-1 (VK-1.1, | Pemenue 1
«Ilocrosunslii anektpuueckuii | YK-1.3, VK- 3a7a4
TOK» (C IPUMEHEHUEM 1.5);
U(POBBIX YCTPOUCTB OIIK-1 (OIIK-
00pabOTKU JAHHBIX) 1.1, OIIK-1.2,
OIIK-1.3)
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dopmupyembie B Kou-Bo
Ne u HasBaHue JeKuumii/ KOMHETEHUHH | yoprpoyy | 12C0B/
Ne Ha3Banue M3 HUX
u/n pasneiin, zembs JIa00paTOpPHBIX/ NPAKTHIECKHX HOT0 T
3aHATHH Meponpus cKast
THHA MmoaAroToB
Ka
Tema § Jexuus Ne 4.4 «Onements | YK-1 (VK-1.1, 1
«DNIeMEHTHI ¢u3uku  TBepmoro tena» (¢ | YK-1.3, VK-
(GU3UKK TBEPJOTO | MPUMEHEHUEM 1.5);
Tenay MYJIbTUMEAUIHOTO OIIK-1 (OIIK-
00opynoBaHus) 1.1, OIIK-1.2,
OI1K-1.3)
Tema 1 «OcuHoBbl | JlabopaTopnast pabota Ne 4.1 OIIK-1 (OIIK- | 3amwura 2
anektpoctatukn» | «M3ydenue Tonorpapun 1.1, OIIK-1.2, | mabGopato
Tema 2 JIEKTPUYECKOTO MOJISH UITU OIIK-1.3) PHBIX
«IIpoBOgHUKM B «OmnpeneneHue eMKOCTU pabot
AIIEKTPUYECKOM KOHJIEHCATOPa C IOMOIIIbIO
oJsie» 0aIMCTUYECKOTO
Tema 3 rajibBaHoMeTpa» (¢
«ludneKkTpuky B | IpUMEHEHHEM LU(POBBIX
ANEKTPUUYECKOM YCTPOMCTB JIJIS TIOTYICHHS U
oJjie» 00paboTku
IKCIIEPHUMEHTAIHHBIX JIAHHBIX)
Tema 4 Jlabopartopnast pabota Ne 4.2 OIIK-1 (OIIK- | 3amwurta 2
«[TocTostHHBIN «M3mepeHne conpoTUBIEHUS 1.1, OIIK-1.2, | mabGopato
ANEKTPUIECCKUIN METOJIOM MOCTOBOM CXEMBI» OIIK-1.3) PHBIX
TOK» nnn «McciaenoBanue noje3Hoi pabor
Tema § MOIIHOCTH U KO3 dUIIEHTa
«IIIEMEHTEI IIOJIE3HOTO IEUCTBUSA
(U3HUKY TBEPJIOTO | UCTOYHHUKOB IMOCTOSIHHOTO
Tena» Toka» unu «VMccnenoBanue
BOJIbT-aMIIEPHOI
XapaKTePUCTUKHU
MOJIYTIPOBOTHUKOBOTO JUOa»
(c npuMeHeHueM U (POBBIX
YCTPOMCTB 715 IOJTYYECHHUS U
00paboTKu
SKCIIEPUMEHTAIBHBIX JTaHHBIX)

5. Paznen 5. «Maraetusmy» 6/0
Tema 1 Jlexnmg Ne 5.1 YK-1 (YK-1.1, 2
«MarunTtocraTtuka | «MarauTocTaTHKa. VK-1.3, VK-

» MaruuTHOe 1osie B BemecTse» | 1.5);
Tema 2 (c mpumeHeHneM OIIK-1 (OIIK-
«MarsuTtHoe 1oJjie | MyJIbTUMEAUINHOTO 1.1, OIIK-1.2,
B BEIIECTBE» 000pyI0BaHus) OIIK-1.3)
[Ipaktuyeckoe 3anstre Ne 5.1 | YK-1 (VK-1.1, | pemenue 2
«Marnurtocratukay (c VK-1.3, VK- 3a7a4
IPUMEHEHHEM IIU(PPOBBIX 1.5);
YCTPOHCTB 00paboTKH OIIK-1 (OIIK-
JTAHHBIX ) 1.1, OIIK-1.2,
OI1K-1.3)
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®DopMupyeMble

KoJa-Bo

IMPUMCHCHUCM

Bun
Ne u Ha3BaHMe JeKnmii/ KOMHETEHIMH | wourpoan uacon/
Ne Ha3Banue M3 HUX
i T, TR JIa00paTOpPHBIX/ NPaKTHECKUX HOT0 T
3aHATHH Meponpus cKast
THSI NOATOTOB
Ka
Tema 3 Jlexuus Ne 5.2 VYK-1 (YVK-1.1, 2
«DNEKTPOMAarHuT | «NEKTPOMarHuTHas YK-1.3, VK-
Hasl UHIYKLHS WHIYKLIHS. YpaBHEHUSA 1.5);
Tema 4 Makcsema. OIIK-1 (OIIK-
«YpaBHEHUA ONeKTpOMarHUTHbIE 1.1, OIIK-1.2,
MakcBerna» KOJIeOaHUs U BOJHBD (C OIIK-1.3)
Tema 5 MPUMEHEHUEM
«DIEKTPOMATrHUT | MYJIBTUMEIUIHOTO
Hble KoJieOaHus U | 000pyI0BaHUS)
BOJIHBD»

6. Paznen 6. «OnTukay 6/0
Tema 1 Jlexus Ne 6.1 VYK-1 (YVK-1.1, 2
«I"'eomeTtprueckas | «l'eoMmeTpryeckas ONTHKA. VK-1.3, VK-

OTITHKAY BonHoBas ontukay (¢ 1.5);
Tema 2 MIPUMEHEHHEM OIIK-1 (OIIK-
«HaTepdepeHnus | MyITbTHMEAHITHOTO 1.1, OTIK-1.2,
BOJTH» 000pyI0BaHU) OIIK-1.3)
Tema 3 [Ipaktueckoe 3ansitue Ne 6.1 | YK-1 (YK-1.1, | pemenue 2
«Andpaxmus «"eomeTpryeckas ONTHKA. VK-1.3, VK- 3aza4
BOJIH BonHoBas ontukay (c 1.5);
Tema 4 MIpUMEHEHUEM U(PPOBBIX OIIK-1 (OIIK-
«[Tonspuzanus yCTpOMCTB 00paboTKN 1.1, OIIK-1.2,
BOJTH» JIAHHBIX) OIIK-1.3)
Tema 5 Jlextusg Ne 6.2 «kKBaHTOBEIE YK-1 (YK-1.1, 2
«KBanToBbBIC cBoiicTBa nekrpoMarauTHoro | YK-1.3, VK-
CBOMCTBa u3aydeHus» (¢ npuMmenenuem | 1.5);
3JIEKTPOMArHUTHO | MYJIbTUMEAUNHOTO OIIK-1 (OIIK-
T'0 M3ITYYCHUS 000pyI0BaHUSA) 1.1, OIIK-1.2,
OIIK-1.3)

7. Pa3nen 7. «kKBanToBas pusuka» 4/0
Tema 1 Jlexmusa Ne 7.1 «Ctpoenue YK-1 (YK-1.1, 2
«CtpoeHue atoma. DnemeHThl kBaHToBOM | YK-1.3, VK-
aToMay MEXaHUKWUY (C TPUMEHCHUEM 1.5);

Tema 2 MYJIbTUMEAUMHOTO OIIK-1 (OIIK-

«DIEMEHTBI o0opynoBaHus) 1.1, OIIK-1.2,

KBaHTOBOU OIIK-1.3)

MEXaHUKH [Ipaktuyeckoe 3anstre Ne 7.1 | YK-1 (VK-1.1, | pemenue 2
«Ctpoenune aroma. Dnementsl | YK-1.3, VK- 3a7a4
KBaHTOBOU MEXaHUKN» (C 1.5);
IPUMEHEHHEM IIU(PPOBBIX OIIK-1 (OIIK-
yCTPOMCTB 00paboTKH 1.1, OIIK-1.2,
JIAHHBIX) OIIK-1.3)

8. Paznen 8. «Snepuas pusuka» 4/0
Tema 1 «Sgpou | Jlekuus Ne 8.1 «Sapo u YK-1 (YK-1.1, 2
sIIepHBIE sIIEpHBIE PEeaKIINH. VK-1.3, VK-
peaKIum» DneMeHTapHbIe YaCTUIIBI (C 1.5);
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®DopMupyeMble Bux Koa-Bo
Ne u Ha3BaHMe JeKnmii/ KOMHETEHIMH | wourpoan uacon/
Ne Ha3Banue M3 HUX
i T, TR JIa00paTOpPHBIX/ NPaKTHECKUX HOT0 T
3aHATHH Meponpus cKast
THSI NOATOTOB
Tema 2 MYJIbTUMEAUIHOTO OIIK-1 (OIIK-
«DNeMeHTapHble | 000pYyAOBaHMS) 1.1, OIIK-1.2,
YaCTULBDY OI1K-1.3)
[Ipaktuueckoe 3ansitue Ne 8.2 | YK-1 (VK-1.1, | pemenue 1
«Sapo u sanepHbIle peakiuu. VYK-1.3, VK- 3a1a4
DneMeHTapHbIe YaCcTHIIB (C 1.5);
IpUMEHEHHEM LU(POBBIX OIIK-1 (OIIK-
YCTpOUCTB 00pabOTKH 1.1, OIIK-1.2,
JTAHHBIX ) OIIK-1.3)
Paznener Ne 1 -8 | KontposbHas pabora 1mo VYK-1 (YK-1.1, | xoHTpOsb 1
paznmenam 1 — 8 (¢ VYK-1.3, VK- Has
IpUMEHEHHEM LU(POBBIX 1.5); pabota
YCTPOHCTB 00pabOTKH OIIK-1 (OIIK-
JAHHBIX) 1.1, OIIK-1.2,
OIIK-1.3)
Tabmuna 5
Hepequb BOINPOCOB IJIsl CAMOCTOATC/ILHOIO0 MBYICHU A TUCIHTUIIJIMHBI
No Ha3Banmue
. /;l pasgena, | Ilepeuennb paccMaTpuBaeMbIX BOIPOCOB /IS CAMOCTOSITEJIbHOTO H3YYeHHS
TeMbI
Pa3nea 1
1. |Tema?2 3aKOH BCEMHUPHOIO TATOoTeHUA. LIeHTp Macc MeXxaHU4EeCKOW CUCTEMBI, 3aKOH
JBIKEHUS 1IeHTpa Macc. JIBmxkeHue ten ¢ nepemenHoi maccoit (YK-1 (YK-1.1,
YK-1.3, YK-1.5); OIIK-1 (OIIK-1.1, OIIK-1.2, OIIK-1.3))
Paznen 2
1. | Tema?2 [Tnockast rapmonuyeckass BojHa. [lnMHa BOJIHBL, BOJIHOBOE 4YHUCIO, (ha3oBas
ckopocth. YpaBHenue BoHbl (YK-1 (YK-1.1, YK-1.3, YK-1.5); OIIK-1 (OIIK-
1.1, OIIK-1.2, OTIK-1.3))
Pa3nen 3
1. |Tema?2 [Ipumenenue nepBoro Havyana TepMoanHaMuku K uzomnpoueccam (YK-1 (VK-1.1,
VK-1.3, YK-1.5); OIIK-1 (OIIK-1.1, OIIK-1.2, OIIK-1.3))
Pa3znen 4
1. |[Tema3 DnexTpuueckoe noie B ogHopoanom audnektpuke (YK-1 (VK-1.1, YK-1.3, VK-
1.5); OIIK-1 (OIIK-1.1, OIIK-1.2, OIIK-1.3))
Pasznen 5
1. | Temas DHepreTUYecKre XapaKTEepPUCTHKH 3ieKTpoMarHuTHbIX BoH (YK-1 (VK-1.1,
VK-1.3, YK-1.5); OIIK-1 (OIIK-1.1, OIIK-1.2, OIIK-1.3))
Pa3nen 6
1. | Temal JIuazer (YK-1 (YK-1.1, YK-1.3, YK-1.5); OIIK-1 (OIIK-1.1, OIIK-1.2, OIIK-
1.3))
Paszpen 7
1. | Temal OMnupruyeckre 3aKOHOMEpHOCTH B aToMHBIX criekTpax (YK-1 (VK-1.1, YK-1.3,
VYK-1.5); OIIK-1 (OIIK-1.1, OIIK-1.2, OIK-1.3))
Pasnea 8
1. | Tema?2 OcHoBHbIe Kiacchl temeHTapHbix yacturl (YK-1 (VK-1.1, YK-1.3, YK-1.5);
OIIK-1 (OIIK-1.1, OIIK-1.2, OIIK-1.3))
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5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Tabnuua 6
IIpMeHeHHe AKTUBHBIX 1 MHTEPAKTHBHBIX 00Pa30BaTeIbHbIX TEXHOJIOT UMl
HaumeHoBanue
HCMO0JIb3YeMbIX
e AKTHUBHBIX H
/i Tema u ¢popma 3aHsTHS HHTEPAKTHBHBIX
o0pa3oBaTe/ibLHBIX
TeXHOJIOTHH
(¢popMm 0OyueHus)

1. | JJabopaTtopHas pabora Ne 1.1 JIP | PaboTa B MaibIx
«3ydueHne IBMKEHUS Tella M0 HAKIOHHOW TUTOCKOCTHY WU TpyIImax
«M3yueHne 3aKOHOB MPSMOJIMHEHHOTO ABM)KEHUS U CBOOOTHOTO
MajcHusT Ha MamHe ATByna» win «l3ydeHne KHHEMaTHKH W
JMHAMHUKH TOCTYIATeILHOTO JBIDKEHUs» Wi «/3mMepeHue
Kod(ppurmenTa TpeHUsT KauYCHUsD»

2. | JlaboparopHas pabora Ne 1.2 JIP | PaboTa B MaIThIX
«M3yueHne 3aKk0Ha COXPAHSHUS SHEPTUHU C IIOMOIIHI0 MasTHHKA TpyIIax
MakcBemtay wnn «V3ydyeHne OCHOBHOIO 3aKOHAa JUHAMUKH
BpalaTeIHbHOTO JIBIKCHHS C TIOMOIIBI0 MasTHHKA OOepOekay

3. | JTabopartopHas padora Ne 1.3 JIP | PabGoTa B MaibIx
«Omnpenenenue kKodPGUIIUEHTA BA3KOCTH JKUIKOCTH METOJOM rpymnmnax
TEYCHHS  dYepe3  y3KuH  kaHam»y wmm  «OnpeneneHne
ko3 duimenTa BI3KOCTH JKUIKOCTH METOJOM I1aJIal0IIeTro
mapuka» umn  «Omnpenenenue Kodp@uIUEeHTa BA3KOCTH
BO3JIyXa»

4. | JJaboparopHas padota Ne 3.1 JIP | PaGoTa B MasbIx
«OrmpeneneHne OTHOIIEHUS TEIIOEMKOCTEN BO3IyXa MpU rpymnmax
MTOCTOSIHHOM JIaBJICHUH U MTOCTOSIHHOM 00BbeMe» UITh
«OmnpegeneHrue yHUBEpCcaIbHOM ra30BOM MOCTOSTHHON» WIIH
«HWccnenoBanre n30MpoIieccoB»

5. | JIJaboparopnas padota Ne 3.2 «lccnenoBanue TemI0eMKOCTH JIP | PabGoTa B MasbIx
TBepaoro Tena» unu «Onpenenenue kodpduurenta rpymnmax
TEIUIONPOBOJHOCTH BO3AyXa»

6. | JIJaboparopnas padota Ne 4.1 «3yuenne Tonorpaduu JIP | PaGoTa B MasbIx
ANEKTPUYECKOT0 Moy Win «OnpeeneHne eMKOCTH rpymnmnax
KOHJICHCATOPa C MOMOIIBbIO OAJUTMCTUYECKOTO rajlbBaHOMETpa»

7. | JlaboparopHas padota Ne 4.2 «/3mepeHne conpoTUBICHUS JIP | PabGoTta B mMainbIx

METOJIOM MOCTOBOI cxeMbl» UM «MccnemoBanue nojie3Hou
MOIIHOCTHU U KOS(b(bI/II_[I/IeHTa IIOJIC3HOT'O Z[eﬁCTBHH HCTOYHHMKOB
MOCTOSIHHOTO TOKa» Uiu «lcciaenoBanue BOHBT'aMHepHOﬁ
XAPAKTCPUCTUKU ITOJTYIPOBOAHUKOBOTO A0 4>

rpymnmnax

UTOTraM OCBOCHUSA NUCIHUILJINHbI

6. Tekyuuii KOHTPOJIb YCIIEBAEMOCTH M NMPOMEKYTOUHAS ATTECTAIUSA MO

6.1. TunmoBble KOHTPOJbHbIE 3aJaHHsI HJIM HHbIE MaTEePHAJIbI, HEO0OXO0IMMbIE
JJISl OLeHKU 3HAHU, YMEHUI M HABBIKOB U (MJIH) ONbITA AeATEJIbHOCTH

TunoBble 3a1a4u 7151 3alIUTHI TA00PATOPHOU pabOTHhI, I 9K3aMEHOB.
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Tunosble 3aga4m no pasaeny 1.
1.MarepuanbHass TOYKAa JBIDKETCS B IIPOCTPAHCTBE COTJIACHO YPaBHEHMUSIM: X(t) =5t (m),

Y(t) =4 - 2t? (M), Z(t) =3t —4t° (M) Haiitu Moty CKOpOCTH M YCKOPEHHUSI TOUKH B MOMEHT
BpeMeHu t =1c.

2.Kaxoif yroJyi cocTaBisieT BEKTOp MOJHOTO YCKOPEHHS TOUYKH, JIeKaIel Ha 000Jie MaxOBUKa, C
paanycoMm MaxoBuka uepe3 t =1.5C mocne Havana ABMmkeHHs? YTI0BOE€ YCKOPEHHE MaXOBHUKa

&=0.77 paol c*.

3.Haiitn m3MeHeHHEe UMIyibca mapuka Maccel M =100z npu ymape o 3eMIII0 B KOJHMYECTBO
BBIJICIIMBILEHCS TEIUIOTH, eciii OH naznaet ¢ BoicoThl N, =200 cum, a mocie ynapa mogHuMaeTcs
Ha BbicotTy h, =180 cm.

4. ToHkocTeHHBIH mumuHAp auamerpoM D =30 cm u Maccoil m =12 ke BpalaeTcsi cOrjiacHO
ypasuermio o(t)= A+ Bt +Ct*, rne A=4 pao, B=-2 paolc,C=0.2 padlc’. Oupenenuts
JNEHUCTBYIONTUI HA UIUHAP MOMEHT cuil M B MOMEHT BpeMenu t =3 ¢ .

5.JlaBreHue BOJBI, TEKYIIEH IO TOPHU3OHTAIBHOW TpPyOe, MPU H3MEHEHWH IUIONIANNd CCUCHUS
yBenuumioch Ha 350 [1a. Onpenenuts n3BMEHEHHE CKOPOCTH TEUEHUS, €CITM HauabHasi CKOPOCTh
cocrasisuia 1,5 m/c.

Tunosble 3a1a4M Mo pasaery 2.
1.®dusnuecknii MasTHUK B BUJE TOHKOTO cTepkHs mmuHOM | =120 cm xomebaeTcss oxoJyio

TOPU30HTAIBHOW OCH, NEPHEHUKYISIPHONU CTEPKHIO, M HAXOJMSIIEHCS Ha PAacCTOSSHUM & OT
cepenuHbl cTepkHs. [Ipu KakoMm 3HaYeHWHW A Tepuoja KojeOanuid T WMeeT HaWMEHbIIee
3HaueHune? Haiitu ero.

2.0npenenuTs MepHoJ  KoJieOaHMM W MaKCUMajbHYI0 CKOPOCTh  JBHKEHHS  Ipy3a

. Vs
MaTeMaTHYEeCKOTO MasiTHUKA, COBEPIIAIOIIETO Kojebanus mo 3akoHy X = 0,2 -Sin (Zﬂt - gj M.

3.Uemy paBHa NpuBeIeHHAs JJIMHA (U3UIECKOTO MASTHHKA, COCTOSIIETO U3 TOHKOTO CTEPXKHS
Maccoit 1 kr juHoi 80 ¢M, MOJIBEMIEHHOTO HA OCH, OTCTOAIIECH Ha OJIHY YETBEPTYIO JUIMHBI OT
OJHOTO U3 €r0 KOHIIOB?

4.Onpenenuth AauHy BoJIHBI yacToToi S0 ', ecm 3a 10 ¢ oHa mpeogoseBaet 3 KM.

Tunosble 3a1aum Mo pasaery 3.

1. KonmuecTBo BemiecTBa renus v =1,5 moib, Temrieparypa T = 120 K. Onpenenuts cyMMapHyIo
KMHETUYECKYIO SHEpruio Ex mocTynareabHOTroO JBUKEHUSI BCEX MOJIEKYJI ATOTO Ta3a.

2. OnpenenuTh CPEIHIO UTMHY CBOOOIHOTO Ipobdera A MOJICKYJIbI a30Ta B COCYI€ BMECTUMOCTBIO
V =5 1. Macca raza m = 0,5 r. DbdextuHslii muamerp Monekysl d =0,3:10° m.

3. UeMy paBHO u3MeHeHue SHTponuu 10 I Bo3Iyxa nIpu H30TEPMUYECKOM paclIupeHuu oT 3 110 8
a?

4. IIpu BBICOKO# TeMIepaType MOJOBHHA MOJIEKYJ a30Ta JUCCOLIMUPOBaja Ha aToMbl. YeMy paBHa
yZenbHas TeIoeMKocTh Cp Mpu NOCTOSHHOM JIaBJIEHUHU B 3THX yciioBUsAX? HailTu nokasarenb
anuadaTsl.

Tunosble 3a1a4M Mo pasaeny 4.

1.Tpu ToueuHsIx 3apsna g, 2q, -q HaXOAATCS Ha OJHON MPSIMOM, PACCTOSHUS MEXKIY COCETHUMU
3apsaamu paBHO d. HaiiTi HanmpsKeHHOCTh JEKTPUYECKOTO TMOJIA B TOUKE Ha 3TOMH ke TmpsaMoit
Ha paccTosHUH d OT OTPHUIIATENLHOTO 3apsaa

2.B BepmmHax TpeyrojpHUKa cO cToOpoHamu 1o 2,0 cM HaxonsaTcs paBHbIE 3apaas! 1o 2,0 K.
Haiitu pe3ynpTupyrouiyro cuily, IeHCTBYIOIIYIO Ha 4eTBepThId 3apsn 1,0 HKi1, momeneHHsli B
CepelIMHE CTOPOHBI TPEYTOJIbHUKA.

3.Tpu ranpBanmueckux smementa €1 = 3,0 B, €2=5,0 B, €3 =2,0 B coenuHeHsl napaiiensHo U
3aMKHYTHI Ha BHemIHee conpoTtuBieHne R = 2,0 Om. Ux BHyTpeHHHe conmpoTuBieHus r1 =1,0
OM, 12 = 2,0 OM u r3 = 0,50 Om. HaifTu TOK BO BHEWIHEW IENU U HANPSHDKEHUS HA KAXKJIOM
JJIEMEHTE.

Tunosble 3a1a4M 1Mo pasaeny S.
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1. ITo AByM KpyroBBbIM BUTKaM, UMEIOIIUM OOLIUI LEHTp, TeKyT Toku cwioi 5,0 A u 4,0 A.
Pagmnycel BUTKOB cooTBeTCTBEHHO paBHBI 4,0 cM 1 3,0 cM. Yroa mexay ux miockoctsimu 30°.
Onpenenuts MHAYKIUIO U HAIPSDKEHHOCTD B LIEHTPE BUTKOB. PaccMOTpeTh BO3ZMOXKHBIE CITydau.

2. KonebarenbHplii KOHTYp uMeeT HMHAYKTHBHOCTE L = 1,6 mI'H, émxocts C = 40 HD u
MakcuMajbHOE HampspkeHue Ha 3axkumax U = 200 B. YUemy paBHa B HEM MakcUMallbHas CUJia
TOoKa?

Tunossblie 3a1a4m 1o pasaeiy 6.

1.Ha mudpakiimoHHy0 penieTky HOpMalbHO MaJaeT MOHOXPOMATHYECKHH CBET C JUTMHON BOJIHBI
600 am. Onpeenute HANOOIBIINI TOPSIOK CIIEKTPA, TIOTYUYECHHBIN C IOMOIIBIO STOW PEIIETKH,
€CITH €€ MOCTOsTHHAsA d=2 MKM.

2. EcTecTBEeHHBIN CBET MPOXOIUT Yepe3 MOJIIPU3ATOP U aHAITU3ATOP, TIOCTABJICHHBIE TAK, YTO YTOJ
MEXIy MX TJIaBHBIMH TockocTamu (=450, Tlomspusatop oTpaxkaer u mpenomuseT 5%
najaromiero Ha Hero cBera. [lorepsmMu B aHanmuzatope MoxHO0 mpeHeOpeub. Kakosa
MHTEHCUBHOCTh JIy4a, BBILIEAIIEr0 W3 aHAIMW3aToOpa, MO OTHOUIEHHWM K HMHTEHCHUBHOCTH
€CTECTBEHHOI'0 cBeTa’?

3.®oton mpu >ddekre KomnTona Ha cBOGOJHOM dSMeKTpoHe OblT paccesH Ha yron 90°.
Onpenenuts UMITYJIbC, IPUOOPETEHHBIN AIEKTPOHOM, €CIU d3HEprus poToHa 10 paccesHus 1,02
M>5B.

4.0Omnpenenutb, Kak W3MEHUTCS JUIMHA BOJIHBI e bpoiins snexkTpoHa aroma BoAoOpoja MpH
MePEXO0/IE €r0 C YETBEPTOM OOPOBCKOM OPOUTHI HA BTOPYIO.

Tunosble 3ag1auM 1Mo pasaeray 7

1.Onpenenute, Ha CKOJIBKO M3MEHUIIACh SHEPTUS AJIEKTPOHA B aTOME BOAOPOJA MPHU H3IyUYEHUU
aTomMoM (oToHa ¢ JTMHON BOTHBI 0,486 MKM.

2.DHeprus CBSI3M SApa, COCTOSIIETO U3 TPEX MPOTOHOB M YETHIPEX HEWTPOHOB, paBHa 39,3 M»B.
Omnpenenure Maccy HEUTPATLHOTO aToMa, 00JIaJAr0IIETO ATUM SAPOM.

Tunosble 3a1a4M Mo pasaeay 8

1. Haiitu mepuoj moJiypacriaza pagloakTHBHOTO H30TOIA, €CJIM €ro aKTUBHOCTH 3a 10 cyTok
yMeHbpmiachk Ha 24% 10 CpaBHEHUIO € NTEPBOHAYAIIBHOM.

2. Onpenenute NEpHOI Mogypacnaaa paioakTHBHOTO H30TOIIA, €CIU 5/8 HaYaJIbHOTO KOJIMYECTBA
AJIep ATOTO U30TONA pacnaioch 3a 849 cexyH.

[TonHbII KOMILIEKT 3a7a4 COIEPKUTCS B COOPHUKE 3a7a4 1O Kypcy PU3UKH (CM. TyHKT 7.1).

TunoBbie BapuaHThl KOHTPOJILHOM pabOTHI

TunoBoii BApuaHT KOHTPOJIbLHOM padoThl (pa3aeasl 1- 4, cemectp 1)
1. IIpu ropU30HTAIILHOM TI0JIETE CO CKOPOCTHIO vV = 250 M/C CHapsiL Maccoil m = 8 KT pa3opBaJics Ha
nBe yacTu. bosbIas yacTh Maccoii my = 6 Kr rmoJryuusa ckopocTs vi = 400 M/c B HanpaBlIeHUH NOJIeTa
cHapsana. OnpeaenuTs MOIyJIb U HAllpaBJICHHE CKOPOCTHU V2 MEHBIIIEH YacTU CHapS/Ia.
2. Ha ckambe JKyKOBCKOTO CHIUT YENOBEK M JEPKUT Ha BBITSAHYTHIX PyKax I'MPU Maccod m = 5 Kr
Kkaxaas. Paccrosinue ot kaxxao rupu A0 ocu ckambh 1 =70 cm. Ckambs Bpaliaercs ¢ 4aCTOTOU ny =
1c?. Kak u3MeHHTCS 4acTOTA BPAIEHMS CKAMBH, €CJIM OH COKMET PYKH TakK, YTO PACCTOSHHUE OT
KaXKJO0M THUPHU 0 Ocu yMEHbIIUTCS 70 l2 = 20 cM? MOMEHT MHEpIUHU YeloBeKa U CKaMbH (BMECTE)
OTHOCHTENBHO ocH J = 2,5 Kr-M°.
3. B munmunap qnmunoi 1=1,6 M, 3aN0THEHHBIN BO3IyXOM MPU HOPMAIBHOM aTMOC(HEPHOM J1aBICHUU
Po, HAYalM MeJIEHHO BJBUTaTh MOPIIEHb MIOMAAbI0 ocHOBaHus S = 200 cm?. Onpeenuts cuny F,
JEMCTBYIONTYIO HA MOPIIEHB, €CITU €r0 OCTAaHOBUTH Ha paccTostHuM 11 = 10 cM oT JHa nuIUHApa.
4. OmnpenenuTh KOJIMYECTBO TEIJIOTHI Q , KOTOpPOe HAa/0 COOOIMUTH KUCIopoay oobeMoMm V = 50 1
MIPH €T0 U30XOPHOM HarpeBaHuU, YTOOBI IaBJeHHE ra3a noBbicuiIock Ha Ap = 0,5 MITa.
5. IIputnaka Maccoit m = 200 Mkr, Hecymias Ha cebe 3apan Q = 40 uKu, BreTena B a1eKTpHUUecKoe
MoJIe B HarpaBieHUU cUoBbIX JuHUM. [locie mpoxoxaenus pasHoctu noteHnumaio U = 200 B
MBUTMHKA UMeNa ckopocTh vV = 10 M/c. OnpenenuTh CKOPOCTh Vo MBUTHHKY JI0 TOTO, KaK OHA BIIETENa
B MOJIE.
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TunoBoil BApMaHT KOHTPOJILHOH padoThI (pa3aensl S - 8, cemecTp 2)

1. DnexTpoH ABMXKETCA B OJHOPOJAHOM MarHMTHOM noJie ¢ uuaykuueid B = 0,1 T no okpyxHOCTH.
Omnpenenure yrioByro CKOPOCTh BPAIICHUS 3JIEKTPOHA.

2. B 0JHOpOAHOM MarHUTHOM Moje ¢ uHaykuueir B = 0,5 T Bpamaercs ¢ gactotoit n = 10 ¢’
crepxenb amuHOM | = 20 cm. Och BpallleHHs NapajuieibHa JTUHUAM HHIYKIMHA U MPOXOJUT 4Yepe3
OJIMH M3 KOHIIOB CTEPXKHS MEPIEHAMKYISPHO ero ocu. OmnpeaenuTs pazHocTh noreHnuaioB U Ha
KOHI[aX CTEPKHSI.

3. [NapannensHbIid My90K CBETA MEPEXOANUT U3 TIUIEPHHA B CTEKIIO TaK, YTO MyYOK, OTPAKEHHBIN OT

TPaHUIIBI pa3Jielia ATUX CPel, OKa3bIBACTCS MAKCUMAIILHO MOJISIPU30BaHHBIM. OmpenenuTs yroia ¥
MCXKIY MaJarolmrM U IMPEJIOMIICHHBIM ITy4YKaMH.

4. Yepnoe teno umeer temreparypy Ti1 = 500 K. KakoBa Oymer Temmeparypa T» Tena, ecnu B
pe3yspTaTe HarpeBaHUs MOTOK U3ITy4YE€HUs YBEIUUYUTCS B n = 5 pa3?

5. Onpenenuth, Kakast 07151 paJHOAKTUBHOTO H30TONa 23iC pacmamaeTcs B TeUCHHE BpeMeHH t = 6
CYTOK.

Bormpocs! asis 3amuTel 1a0opaTOpHBIX paboT
Bomnpocsl no pasaeay 1.

1. BpamarensHoe ABIKEHHE. YTIIOBOE MIEPEMEIICHHUE, YTIIIOBasi CKOPOCTh U YTIIOBOE YCKOPEHHE.
Kunematrueckue GpopmyIibl paBHOMEPHOTO M PABHOYCKOPEHHOTO BpamieHus. CBsi3b INHEHHBIX 1
YTJIOBBIX XapaKTEPUCTUK JBMKCHUSI.

2. MOMEHT HHEPITUH MaTepUATbHON TOYKH, CHCTEMBI MaTePHAITBHBIX TOUCK, Tea. Teopema
[IIretinepa.

3. MOMEHT CHJIBI OTHOCHUTEITFHO OCcH BparieHus. OCHOBHOH 3aKOH JMHAMHKH BPAIIaTeIIHHOTO
JBIDKECHMS.

4. 3axonsl Herotona. Macca. Cuna. Ha3Bate 0OCHOBHBIE CUJIBI B MEXAHHKE M OIKMCATh UX CBOMCTBA
(HarpaBiieHHE, CIIOCO0 pacyeTa, MPUPOaa CHJIBI).

5. Kunemarnueckue GopMyiibl pABHOMEPHOTO W PABHOYCKOPEHHOTO TIPSIMOJIMHEHHOTO IBUKCHHS.
JluneitHast CKOpOCTb, yCKOpeHHe, iepeMenieHue. CpeiHsisi 1 MTHOBEHHAs CKOPOCTb.

6. MomeHT cuiibl. MOMEHT MHEPITMH MaTepUaIbHOM TOYKH U Tena. OCHOBHOM 3aKOH JMHAMUKU
BpaIlaTesbHOTO JBMKEHUS. MOMEHT UMITYJIbca. 3aKOH COXPAaHEHHSI MOMEHTA UMITYJIbCa.

7. YTioBoe mepeMeleHne, yrioBas CKOpOCTb U YIII0BOe yeKkopeHue. Kunemaruaeckue GopmyInbl
PaBHOMEPHOT'O ¥ PAaBHOYCKOPEHHOTO BpaiieHusl. CBs3b JMHEHHBIX U YIIIOBBIX XapaKTEPUCTUK
JBIDKEHMSL.

8. BpamarensHoe arkenue TBepaoro tena. Kauenne tena. @opMysibl KHHETUUECKOM DPHEPTUN
BpAILAIOIIETOCS 1 KaTSIIErocs TBepaoro tena. [IpuHimi paboThl yCTAaHOBKH. 3aKOH COXPAHEHUS
SHEPruu I MassTHUKa MakcBea.

9. MoMmeHT cuiibl. MOMEHT MHEPITMH MaTepUaAIbHOM TOYKH U Tena. OCHOBHOM 3aKOH JMHAMUKU
BpalIaTeIbHOTO ABMKEeHUS. MOMEHT UMITylbca. 3aKOH COXpaHEHUs] MOMEHTA UMITYJIbCA.
OCHOBHO}# 3aKOH TMHAMUKH BPalaTeIbHOTO JIBMKEHHSI Yepe3 MOMEHT UMITyJIbca Tena (B
000OITIICHHOM BHJIE).

10. Kunemartuueckue GopMyibl pABHOMEPHOTO U PABHOYCKOPEHHOTO MOCTYIATEILHOTO IBHYKEHHUSL.
JIuneliHOe nepeMelIeHue, CKOpPOCTh U ycKkopeHHne. HopmanbHOe M TaHT€HIIMAIbHOE YCKOPEHHE.
JuddepennmanbHpie CBSI3U TMHEHHBIX XapaKTEPUCTUK IBHXKEHUS (Uepe3 MPOU3BOIHBIE).

11. Kunemaruuaeckue (opMyibl pABHOMEPHOTO U PAaBHOYCKOPEHHOTO BPAIIATEIbHOTO IBMYKEHHUSL.
YrioBoe nepemMelieHne, Ckopocts 1 yckopenue. JuddepeHmansabie CBI3U yriIOBbIX
XapaKTEePUCTUK JBIKEHUS (depe3 Mpou3BOoIHbIE). CBSI3b TMHEHHBIX U YTTIOBBIX XapaKTePUCTHK
JIBIDKCHMSL.

12. Mexanuueckas sHeprus. [loTeHmanbpHas 1 KuHeTuueckas sHeprust. Kunetnueckast SHeprust
MOCTYIATEILHOTO U BPAIATEIbHOTO ABMKEHUS TeNa. 3aKOH COXPAaHEHUs SHEPTUU TeNa,
CKATBIBAIOIIETOCS C HAKIIOHHOM IJIOCKOCTH.

13. Buzpl Mmexanudeckoii sHeprun. GopMyIibl TOTEHIUAILHON SHEPTUH (1S CHUITHI TSHKECTU M CHITBI
yrpyroct). @opmyIibl KHHETUYECKOM SHEPrUH (1Sl MOCTYMATENbHOTO U BpalllaTeIbHOTO
JBYOKEHUS ). 3aKOH COXPaHEHUs MOJTHONW MEXaHUYECKOU SHEPTUU.
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14.

15.

16.

17.

18.

19.

20.

ok~

.

10.

Pabora mexanmueckoii cuibl. DopMysa cB3U pabOTHI CHIIBI TPEHUS ¢ N3MEHEHHEM MaKCUMAaIbHON
MOTEHIMATBHON SHEepruy mapa. [IpuHImn paboThl yCTAHOBKH 110 UCCIIEIOBAHHIO CHIIBI TPEHUSI.
Buiet Tpenust. Cuia TpeHus! CKOTbKEHUs, KA9eHHs ¥ TTOKOSI: (POPMYIIbI, CBOMCTBA, KOI(D(PHUIIUEHTHI
TPEHUS U CTIOCOOBI UX YMEHBILICHUSI.
Teuenue xxunkoctu. Jluanu Toka. TpyOka Toka. YCTaHOBUBIIIEECS TEUCHHE KHUIKOCTH. PeKUMBbI
TEYECHUS )KUAKOCTH U UX XapakTepHble ocodenHocTH. Yncno PeliHonbca.
VYpaBHEHHE  HEpPa3pbIBHOCTH. VYpaBHenue  bepuymm. Cocrapnsitomiye  J1aBJICHUS
(ruzppocTaTHyecKkoe, CTaTHYECKOe, JUHAMMYECKOE) U MPUYMHBI MX BO3HUKHOBEHMS. YpaBHEHHE
BepHymm 1t rOpH30HTAIBHOM TPYOKH.
Bsizkoctb. KoadduimmeHTsl TMHAMUYECKOW M KWHEMAaTHYSCKON BS3KOCTH. 3aBHCUMOCTD BSI3KOCTH
KHUJKOCTEH U ra30B OT TEMIIEPATyPhI U €€ Ka4eCTBEHHOE OOBSCHEHHE.
3akoH Ilackams. JlaBnenue cronba xumkoctd. Crna Apxumena. YCIOBUS TUIaBaHUS Tea (TeJo
TOHET, BCIIBIBAET, YPABHOBEILIEHO B KUJIKOCTH).
WneanbHast xuaxoctsb. Bsskocts. [logbemHas cuima u 1000BO€ COMPOTHBIIEHHUE, MPUYMHBI MX
BO3HUKHOBEHUS

Bomnpocsl no pa3aeny 2.
[pyxunnusiii MasTHUK. Dopmyna Tomiicona ans nepuoja konedaHU MPYKMHHOTO MasTHHKA.
3aKOH COXpaHEHMs SHEPTUM i KojieOaHUM NMPYKMHHOTO MasiTHUKA.
HuddepenunanbHoe ypaBHEHHE TapMOHUYECKHX KOJIeOaHMM MPYKMHHOTO MasTHHKA U €ro
pemenue. [lepuon, gactoTta, Kpyrosas (IIMKJINYECKas ) 4aCTOTa, aMILTUTY/a, (ha3a KoJeOaHUH.
3akoH ['yka B nuddepennuanpHoit 1 uaTerpanbHol gopme. OTHOCHUTENbHAST U aOCOJIOTHAS
nepopmanusi. Mexanndeckoe HampspbkeHue. Jluarpamma pactsokenus. [lpenenbHble TOUkH Ha
arpamMme pacTsKeHHUs.
dusndeckuit 1 MaTeMaTUIeCKU MasITHUK. [IpuBenenHas ainHa pU3NYecKoro MasTHHKA.
®opmyna nepuoa KoiaedaHu GU3NYECKOTr0 U MaTeMaTHUYECKOTO MasiTHUKA.

Bonpocsl no pasaeay 3.
[TapameTpsl coctosiHus raza. TepMoIMHAMUYECKUI TPOLECC U PABHOBECHE.
Vpasnenue Knanelipona u MenaeneeBa-Knaneiipona.
W3ompoueccrsl (Jusi Kaka0ro H30Mpoliecca AaTh OIpeleieHHe, 3amucarh 3aKOH, MOCTPOUTH
rpaduku B koopauHatax PV, PT u VT).
[IepBoe Hauano TepMOJMHAMUKHY, €TI0 IPUMEHEHHE K h3onpoueccaM. MossipHble TEINIOEMKOCTH.
VYpasuenue Maiiepa. Koadpunuent Ilyaccona.
AnmnabaTHblii iponecc (3anucaTh Gopmyily, MOCTPOUTh rpaduk B koopauHarax PV u onucartp
OTJINYHE OT U30TEPMBI).
[ToBepxHOCTHOE HATSDKEHHE U MEXAaHM3M ero obpa3zoBaHusi (cM. MeTonuuky). CmauuBaHue.
Kanwmnsipueie siBneHust.
OcHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOM Teopun. Maeanbublii ras. [llkana kenpBrHA
u Lenscus.
KII] TermoBoro apuratess U ujaeaibHon MamuHbel KapHo.
Peanbubiii ra3. Ypasuenue Ban-/lep-Baanbca.

Bonpocsl no pazaedny 4.
HamnpsikeHHOCTP M MOTEHUMAN 3JE€KTPOCTATUYECKOTO TMOJIsS, CBSI3b MEXIy HUMHU. CHIIOBBIE
JIMHUU ¥ SKBUIIOTEHIIMAJIbHBIE IOBEPXHOCTH, UX B3aMMOCB3b. BekTtop rpaauenta. [lpunoun
CYNEPIO3ULUH TOJIEN.
Teopema ["aycca 1151 a€KTpoCTaTUUECKOTO MOJIS B BaKyyMme U BemiecTse. Paborta noss. Teopema
O LUPKYJISUN BEKTOPA HAMPS)KEHHOCTH.
IIpoBOIHUKN B 3JIEKTPOCTATUYECKOM IOJI€. YCIOBHE PAaBHOBECHS 3aps0OB B IPOBOIHHMKE.
JIMBIIEeKTpUKU B 3JEKTPOCTATHUYECKOM MoJje. Tumbl audneKkTpukoB. [lonspuzanus u ee BUIBIL.
[Tonsipu30BaHHOCTD, TUAIEKTPUYECKAs MPOHUIIAEMOCTh U BOCIIPUUMYHMBOCTD. DJIEKTPUUECKOE
CMEILICHHUE.
DNEeKTPOEMKOCTh MPOBOJIHUKA U KOHJeHcaTopa. CBsI3b HANpsKEHHUS U HaIPSYKEHHOCTH, CBS3b
3apsja ¢ HallpsDKEHUEM B KOHAEHCATOPE.
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10.

11.

12.

13.

14.

o oo PE

o

10.

Emkocte miockoro konpeHcaropa. CoenuHEHHsT KOHAEGHCATOpOB (cxema M (OpMyNbl JUis
pesyapTupyromux 3HadeHuit q, U, C). DHeprus 3apspykeHHOTO IPOBOAHMKA, KOHJAEHCATOpA.
OObemMHas IIOTHOCTH SHEPTHH.
[IpoBOJHUKN B 3JIEKTPOCTATUYECKOM I0JI€. YCIOBHE PaBHOBECHS 3apsJiIOB B IPOBOJHMKE.
JIMPNEeKTpUKN B AJIEKTPOCTATUYECKOM ToJie. Turbl auanekTpukoB. [lonmspuszanus U ee BUIBL.
[Tonsipu30BaHHOCTD, TUAIEKTPUUECKAs IPOHUIIAEMOCTh U BOCIIPUMMYHUBOCTh. DJIEKTPUUECKOE
CMELIEHUE.
dopmyna COMNPOTHUBIEHUS IPOBOJOYHOIO IPOBOJHUKA. 3aBUCHUMOCTb CONPOTHUBIICHUS
IIPOBOJHMKA OT TEMIEpaTypbl U €€ KauyecTBeHHoe oObscHeHue. 3akoH J[xoyna - Jlenna
(uaTerpanbHas u quddepennnansaas popma).
3akonbl OMa B MHTETpaIbHOU PopMe (1T HEOTHOPOJHOTO y4acTKa LEMH, IJIsi OJHOPOJTHOTO
ydacTKa Ienu, IS 3aMKHYyTOW (mosiHOM) 1enu). 3akoH Oma B muddepeHnnansHoi Gopme.
Coenunenus pe3uctopon (cxema u popmyisl st U, 1, R).
[IpaBuna Kupxroda. Y3en nenu, He3aBUCUMbIN KOHTYp, MpaBUjia paCCTAHOBKHM 3HAKOB. 3ajadya
Ha npuMeHeHue npasui Kupxroda.
3akoH J[xoyns — JleHna B uHTerpanbHoi M quddepeHunanbHoi popme. MoIHOCTE TOKA.
@opMyIIbI ITOJTHOM U MOJIE3HOW MOITHOCTH B 3ekTpuyeckoi nenu. KIIJ[ ncrounnka Toxa.
Coenunenus pesuctopoB (cxema u Qopmynsr mis U, I, R). dopmyna compoTuBieHus
IIPOBOJIOYHOTO MPOBOJHUKA. 3aBUCUMOCTb COITPOTUBJICHHS IIPOBOJAHUKA OT TEMIIEPATYphl U €€
KauecTBEHHOE 00bsicHeHne. CBEpXIIPOBOAUMOCTD.
[TonynpoBOAHUKH, UX OTIMYHE OT NMPOBOJHUKOB U JUDIEKTPUKOB. DJIEKTPOHHAS U JbIPOYHAS
MIPOBOJMMOCTH B TIOJYITPOBOIHUKAX. MexaHnu3M 00pa30BaHus AbIPOK.
CobcTBeHHast U MPUMECHAs MPOBOJUMOCTh B IMOJYNPOBOAHUKAX. [lomynpoBogHuku p- U N-
TUIIA, UX TIOJyYEHHE.
[TonympoBoaaukoBbIi  aroa. OcoOeHHOCTH pabOThI JAMOJAa B TPOIMYCKHOM H  3allOPHOM
HanpasjeHUU. TpaH3ucTop.
Bonpocsl mo pasneay 5.
MarunuTHO€ 1noJIe, €ro XapakTepucTuku. CUI0BBIE TMHUU.
Cuna Jlopenua u cuna Amnepa. 3akoH buo-Casapa-Jlannaca. MarauTHoe noJie 3eMJiu.
OCHOBHBIE TIOJIOKEHHS] TEOPUH SJIEKTPOMArHUTHOTO 1oJjisi MakcBenna. YpaBHeHus Makcpeia.
Teopema o nupkysauun Bekropa B. Teopema [Maycca y1st MarHUTHOTO MOJISL B BAKyyMeE.
3amaya Ha NPUMEHEHHE MpaBUjia MPABOrO0 BUHTA (MarHUTHOE MOJIE MPSMOTO MPOBOJHUKA U
KpYroBOTO BUTKA) U MIPaBHJIa JIEBOW PyKH (HaIpaBiIeHHUE CUII).
®Deppo- , mapa- U AUAMarHETUKH, UX OTIIMYUTENIbHbIE 0COOEHHOCTH. MexaHu3M (GopMUPOBAHUS
OCTaTOYHOW HaMarHM4eHHocTH Yy deppomarnetukoB. Jlomensl. Touka Kropu. Ilerns
rUCTEpe3uca.
Marnutnoe nione. [Totok Bektopa B.
SIBneHue NeKTPOMAarHuTHOM MHAYKIMH U camouHAyKuuu. [IpaBuino Jlenua.
HamarnnunBanue marmetukoB. Makpo- n Mukporoku. HanpsoxkenHocts H um maaykuus B
MAarHUTHOTO MOJISI, UX B3aUMOCBS3b.
MarnuTHas NpOHUIIAEMOCTh U BOCIIPUUMUUBOCT. TeopeMa o upKyasiuuu Bekropa H.
Bonpocsl no pasaeay 6.
3aKOHBl OTPaKEHUS W  TPEJIOMIIEHUS CBETOBBIX BOJH. 3aKOH  MPSIMOJMHEHHOIO
pacrpocTpaHeHHs cBeTa. 3aKOH HE3aBUCHUMOCTH CBETOBBIX My4KOB. JIMH3BI (BHJIbI, OCHOBHbBIE
Ty4d, GopMyIa JUH3bI).
OTHOCUTENBHBIN U aOCOJIOTHBIN MOKa3aTeIN MpPEeIoMIICHUs. SIBJIEHHE MOJHOIO BHYTPEHHETO
oTpaxeHus. Jlucrnepcus cera.
[Tonspu3zoBannelii cBeT. Bunapl nossdpusanuu. Yron u 3akoH bprocrepa. 3akoH Maimoca.
[ToBOPOT MIOCKOCTH MOJSAPU3ALMH.
Wntepdepentus u audpakuus cBera. YCIOBHUS BO3HUKHOBEHUs MHTepdepeHIH. benbit u
MOHOXPOMAaTHUYECKUI CBET. YCIOBUS MaKCUMyMOB M MMHUMYMOB. Pa3sHocTh (a3 u pa3HOCTh
xoJa.
OmnbiT FOHra. MuaTepdepenius B TOHKUX IUIeHKaX (xon jiyueil). [IpocBernenne onTuky.

24



6. Konbua HeroToHa, X01 nHTEpPEpHpyONMX Tydeil n HabIojaeMasi KapTHHA B OTPAKEHHOM U
IIPOXOJISALIEM CBETE.

7. Hudpakuus. [Mpuanun [oiirenca-Openens. Teopus 30 Openens (pUCYHOK pacnpenencHus

30H Ha BOJHOBOUW MOBEPXHOCTH, popmyra paauyca 30H OpeHerns).

Judpaxiyst Ha KPYriIoM OTBEPCTUU M JUIMHHOM IIEIH.

9. JludpakumonHas pemerka. YCIOBHE TIJIaBHBIX MAaKCUMyMOB W MHHHMYMOB ISt
mdpakoHHON perieTku. JudpakunoHHas KapTHHA B MOHOXPOMATUYECKOM M O€lIOM CBeTe.
Pazpemaromnias cnocoOHOCTh AU(PAKIMOHHOHN PEIIETKH.

10. KopryckymnsipHO-BOJIHOBOH JTyann3M cBeta. KBaHT cBeTa. DHeprus, Macca U UMITyJIbC (poTOHA.

11. SiBnenne ¢oroddpdexra. Bumsl dortosdpdexra. IIpunHnum padoTe MOIYIPOBOIHHUKOBOTO
¢dorosnemeHnTa.

12. YpaBuenue DitamTeitHa 11 BHemHero Goroaddexra. Kpacnas rpanuna dporoaddexra. Padbora
BbIXOJIa JIeKTpoHa. 3akoHbl CToNEeTOBA.

13. Crextp. Bunsl ciekrpoB. CHeKTpbl HCITyCKaHUs U ToriomeHus. CeKTpaibHbI aHaIu3 U €To
MpUMEHEHHE.

14. Monens atoma Pezepdopaa — bopa. Ilocrynarsr bopa.

15. O6pa3zoBanue criekTpa U3JydeHus atroma Bojiopoa. @opmyna bansmepa.

16. Crnexrpanbubie cepun Jlaiimana, baasmepa, [amena.

17. SABnenne dorodrdpdexra. Bunmpt pororpdexra. IlpuHumn paboTbl BaKyyMHOTO U
ra30HANOJIHEHHOTO (POTORIIEMEHTA, UX BOJIBT — aMIIEpHBIC XapaKTEPHCTUKH.

18. TenmoBoe m3mydeHue u ero ocooeHHoctu. CreKTpanbHas HCITyCKaTeNbHAS U MOTJIONIaTeIbHAS
cniocoOHOCTh. IHTEeTpasibHast SHepreTndecKasi CBETUMOCTb.

19. AbcoirrotHO uepHoe Teno. Cepoe Teno. 3akon Kupxroda.

20.3akon Credana — bonpuvana. 3axkon Bwuna. I'paduk 3aBHCHMOCTH HCITyCKaTeIbHOU
CMOCOOHOCTH TeNa OT JUIMHBI BOJIHBI IPH Pa3HbIX TEMIEPATypax.

21. TToctynatel bopa. OGpa3oBaHue crieKTpa U3JIyU4CHHS aTOMa BOJIOPO/Ia.

«©

[lepeueHb BOMPOCOB, BBIHOCUMBIX Ha MPOMEKYTOUHYIO aTTECTALINIO (9K3aMEH)
Bomnpoce! k 3x3ameny (1 cemectp)

Pa3nen 1 «Pusznyeckne OCHOBBI MEXAHUKN»

1. TIpemmver dusuku. MeTtoasl Ghu3ndeckoro ueciaeaoBanus. Posb GH3HMKY B pa3BUTUN TEXHUKH U BIUSHUC
TEXHUKH Ha Pa3BUTHE (PU3UKH.

2. MexaHuueckoe IBW)KEHHE Kak mpocreimas (opma BikeHus: matepun. Kiaccuueckas MexaHUKa.
[IpocTpancTBO 1 BpeMs B KJIACCUYECKON MeXaHuke. Du3ryecKkue MOJIENH.

3. Kunemaruyeckoe oricanue JBrkeHust TOUKd. CKOPOCTh M YCKOPEHHE TIPY KPUBOJIMHEWHOM JIBHKEHUHL.
HopmanbHoe 1 kacatenbHoe (TaHTeHIMATIBHOE) YCKOPEHHUS.

4. JIBWKeHHe TOUKH [0 OKPY>KHOCTH. BeKTOPBI yTII0BOI CKOPOCTH U YTIIOBOTO YCKOpeHHsL. CBSI3b JIMHEWHBIX
CKOPOCTEH U YCKOPEHHH C YIIIOBBIMU CKOPOCTSIMH U YCKOPEHHUSIMIL

5. Jlunammka. Mexanudeckas cucrema. Cuna. Macca u ummynbe. CoBpeMEHHasi TPaKTOBKA 3aKOHOB

Hrtorona. Cuiibl B MEXaHUKE.

Nmrtynbe crcTeMbl MaTepHalbHBIX TOUEK. 3aKOH COXPAHEHUSI UMITYIThCA.

O6061menHas opmympoBka |l 3akona HetoroHa. 3ak0H BCEMUPHOTO TSATOTEHHUS.

8. DHeprusi Kak yHUBEpCalbHAsI Mepa Pa3MuHbIX (JOpM JBIDKEHUS M B3auMoOjelcTBHs. PaboTa cribl.
KoHcepBaTHBHbIE 1 HEKOHCEPBATUBHBIE CUITBI. MOIITHOCTB.

9. Kunerundeckas sHeprusi MexaHn4deckoi cuctembl. [loTeHnmanpHas sHeprus. 3aKoH COXpaHEHHSI SHEPTHU
B MEXaHUKE.

10.MowmenT unepuuu. Teopema LTeitnepa.

11.MowmenT cunbl. OCHOBHOE YpaBHEHHE TUHAMUKHU BpAIllaTEIbHOTO ABMKCHUS TBEPAOTO Tela.

12. KuneTtrdeckast SHEprHs BpalaloIIerocss U KaTAIIErocss TBEPIOTO Teja.

13.MomeHT umnyibca MaTepuaibHOU TOYKU, MEXaHUYECKOW CUCTEMBI U TeJa. 3aKOH COXPaHECHUS
MOMeHTa uMIylbca. OCHOBHOE YpaBHEHHE TMHAMUKY BpaIaTeIbHOTO IBMKEHUS TBEPIOTO Tea
B 0000I1IEHHOM BH/IE.

14. lepopmarus B TBepoM Tene. 3akoH ['yka.

~No
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15.T'unpocraruka HecxKMMaeMon xuKocTy. JlaBnenue cronba xuakoctu. Cuna Apxumera.

16.CranmonapHoe TedeHUE WACATbHONW KHUAKOCTH. YPaBHCHHE HEPAa3PHIBHOCTU. YpaBHEHUE
bepuymu.

17. Bsizkocts xkuaxoctu. Pexxumel Teuenust. Yucno Pelinomnbaca.

Paznen 2 «KoneGanus U BOJHBD)

18.Knaccudukanuss konebaHuil. YpaBHEHHE TapMOHHMYECKHX KoJjieOaHuil. MexaHnueckue
Kosebanus. DHeprus konebdanuid. luddepennnanbaoe ypaBHeHHE TaApMOHUYECKUX KOJICOaHHIH.

19. MasiTHUKH.

20.BonnoBoe nBwkeHue. Ilnockas rapmMoHmueckas BOJHA. J[JMHA BOJIHBI, BOJHOBOE YHCIIO,
($azoBas CKOPOCTh. YpaBHEHHUE BOJHBI.

Paznen 3 «MouekynsipHas GU3MKa U TEPMOIMHAMHUKA

21.OcHOBHOE ypaBHEHHE MOJICKYJSIPHO-KHHETHYECKON TEOPUHU UACAITBHBIX Ta30B. TeMnepaTypHas
mkana Lenscust u KenpBuna. CpenHsisi KMHETHYECKash SHEPTrUs MoJieKyn. MosekynspHo-
KMHETUYECKOE TOJIKOBAHHE a0COTIOTHON TEMIIEPATYPHI.

22. TepMoiMHAMHUYECKUE TTapaMeTphl. TepMOIMHaAMUUECKOE PaBHOBECHE M IpoOIecC. YpaBHEHHE
COCTOSIHUS UeaIbHOro rasa. M3onpoueccs!.

23.1lepBoe Havano TepMoaWHaMHKH. Pabora ra3a. TemmooOMeH, KOJWYECTBO TEIJIOTHI.
BuyTpeHnHss sHeprus uaeanbHoro raza. Yucno crenexeit cBo0O0abl.

24.TlpuMeHeHue MepBoTo Havyasia TePMOJMHAMUKY K H30IIpoIieccaM. AiadaTHBIHN mporecc.

25.Termmoemkocth. YpaBHenne Maiiepa. Koaddumment ITyaccona.

26.Termossie apurarenn. Teopema Kapro. [uxir KapHo u ero k.1m..

27.SIBenue nepenoca. Jnddy3us, TeIIonpoBoAHOCTh, BHYTPEHHEE TPEHHE

Pasnen 4 «DiekTpuuecTBo»

28.05neKTpUYecKre 3apsabl. 3aKOH COXpaHCHHs 3apsAaoB. B3ammojelicTBHe 3apsioB. 3aKOH
Kynona.

29.D51eKTpOoCTaTUYECKOE TI0JIe, €ro XapaKTepUCTHUKU. OKBUIOTEHIIMAJIbHBIE TOBEPXHOCTH U
CUJIOBBIE JIMHUU JIEKTPOCTAaTUYECKOro nmoJist. [IpuHuun cyneprno3unuu noJen.

30.CBs3b HanpsHKEHHOCTHU M MOTEHIMANA. ['palueHT noTeHuana.

31.IIpoBOJHMKH B SIEKTPOCTATHYECKOM Moje. PaBHOBecHe 3apsl0B B HPOBOJHHKE. EMKOCTH
MIPOBOIHHUKOB.

32.EMkocTh KoHAeHcaTopoB. CoeTMHEHUs] KOHIEHCATOPOB. DHEPTHsl 3apsyKEHHOT0 KOHACHCATOPA.

33.Tunbl  nusnexktpukoB. llonspuszamus OUANIEKTPUKOB U ee BUIbl.  [lonsipu30BaHHOCTH
JUAJIEKTPUKOB.  JluanekTpuueckas  BOCHPUMMYMBOCTH M IPOHMIIAEMOCTb.  Bekrtop
ANEKTPUYECKOTO CMELICHUSI.

34.TlocTosTHHBIN ANEKTPUYECKHI TOK, YCIOBUSI €T0 CYIIECTBOBAHMSI 1 OCHOBHBIE XapaKTEPUCTUKH.
Cropounnue cuibl. [lonstue 9JIC u HanpspKeHUS.

35.ConpoTHBIIeHHE TPOBOJIOYHOTO MpoBoAHUKA. COeNMHEHUs! TPOBOIHUKOB.

36.3akon Oma B MHTErpasibHON Qopme JUIsl OHOPOAHOTO U HEOJHOPOJHOTO YYACTKOB IIETH, TS
TIOJIHOU IETIH.

37.3akon Jlxxoyns — JleHua B unTerpanbHoit popme. MOIIHOCTh TOKA.

38.3akon Oma u [Ixxoyns - Jlenua B auddepennmanbHoi popMme.

39.TlonynpoBoaHuKku. 30HHAsI Teopusi TBepAoro Tena. CoOCTBEHHAs! U MPUMECHas! POBOIUMOCTD
MIOJIYIIPOBOAHUKOB. Jl1ox.

Paznea S «Marsetuzm»

40.MarauTHoe IoJie U ero XapakTepucTuku. Makpo- 1 MUKpOTOKHU. Bo3aelicTBIe MArHUTHOTO MOJIS
Ha PaMKy C TOKOM U Ha NPSIMOJINHENHBIA IPOBOJHUK C TOKOM.

41.CunoBble JIMHUM MarHUTHON MHAYKUUHU. CHIIOBas KAPTMHA MAarHUTHOTO T10JI IPSMOJIMHEHHOTO
IIPOBOJHHMKA C TOKOM M KpyroBOro BUTKa. IIpuHIMN cynepno3suuuy MarHUTHBIX MOJIEH. 3aKOH
buo — Casapa — Jlannaca.

42.Bo3neicTBre MarHUTHOTO MOJIS Ha IBMKYyIuiics 3apsa. Cuna JlopeHua.

43.HamarHuuMBaHW€  MarHeTUKoB.  HampspkeHHOCTP ~ MarHMTHOro — Moyis.  MarHuTHas
IIPOHULIAEMOCTh U MarHUTHAs! BOCIIPUUMYHUBOCTb.

44, ]lnamarHeTUKH, TapaMarHeTUKHU U eppOMarHeTHKH.
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45.0nextpoMarautHas MHAYKIMs. DJ1C HHAYKINMK B IOJBUKHBIX U HENOJBUKHBIX ITPOBOJAHUKAX.
Bpamenue pamku B MarauTHOM 11oJie. Toku Dyko.

46.Camounaykuus. MTHAYKTUBHOCTH POBOIHUKA.

47.Cucrema ypaBHeHHI MakcBelia B MHHTETpaIbHOU opMme.

48.KonebatenbHbIil KOHTYp. [IpeobpazoBaHne SHEPTHH HA PA3IMYHBIX dTanax KojaeOaHusl.

49. DnexTpomarnutHas BojHa. [Ikana 3eKTpOMarHUTHBIX BOJIH.

Pa3nen 6 «OnTtuka»

50.OmnTHKa. 3aKoHBI reoMeTpuIecKoit ontuku. [lonHoe BHyTpeHHEee oTpakeHue. JIMH3BL

51.UnTepdepenus cBeTa. YCIOBHS BO3HMKHOBEHUs HHTepdepeHInu. [IpuHIMN morydeHwus
UHTEPPEPEHIIMOHHON KapTUHBL. Y CJIOBUS MAKCHMyMOB U MUHUMYMOB.

52.Unrepdepennus B Tonkoi mieHke. Koapia HeroToHa.

53. Audpaxmus ceera. [Ipuanun Itoiirenca-®dpenens. 3oubl Openens. Judpakuus Ha KpyrioMm
OTBEPCTHUH.

54. ludpakumonHas pemierka. laBHble MakcuMyMbl. [naBHble MUHMMYMBL. Paspemarorast
CIIOCOOHOCT.

55.TlonspusoBannblil ceeT. Bunapl nomnsipuzannu. CriocoObl NOMyYeHHUs TOJISPU30BAaHHOTO CBETA.

56. [IpoxokIeHHE eCTECTBEHHOTO CBETa Yepe3 MOoJspu3aTop M aHainm3atop. IIoBopoT miockoctu
nossipu3ainuu. 3akoH bprocrepa.

57.KopryckynsipHO-BOJIHOBOM Jyanu3Mm cBeTta. KBaHT cBera. DHepruss U HMMIYNbC (HOTOHA.
Buemnuit porordpdexrt. CBeToBOE aBICHUE.

58. TemoBoe m3myuenue. 3akon Kupxroda. A6comoTHo yepHoe Teo. 3akoH Credana-bonpimana.
3akoH Buna.

Pa3nen 7 «KBanToBas ¢pusuka»

59.Monens atoma Pesepdopma-bopa. DMmmmpudeckre 3aKOHOMEPHOCTH B ATOMHBIX CIIEKTpax.
Teopus bopa.

60.BonHoBBIE CcBoOMicTBa MuKpouactuil. JlimHa BosHbI ne bpoiins m ee cBoiictBa. BomHoBas
¢dbynaknus. Ypasuenue [lIpenunrepa.

Paznea 8 «Snepnas gusmka»

61.CocraB aToOMHOTO sipa. XapaKTEPUCTUKH sijipa. SInepHble CUiIbl. DHEprus cBs3u sapa. Jledekr
Macc. DHepreTudeckuid YQ(EeKT AAepHON peaKIIuu.

62.PafnoakTHBHOE U3JIyuY€HHUE U €0 BU/bI. 3aKOH PaJIMOAaKTUBHOTO pacmaja. SlnepHble peakiuu.

6.2. OnucaHue noxka3zareJieid ¥ KpUTepUeB KOHTPOJISI yCIIeBAEMOCTH,
onucaHue MKaJ OleHNBAHUS

Kpurepun oreHku pemieHus 3ajaydl Ha KOHTPOJIBHOW paboTe, MpH 3alluTe
nabopaTopHOU paboTHI, HA IK3aAMEHE:

o 5 0ans0B BBICTABISIETCS CTYACHTY, €CIU B JIOTMUECKU BBICTPOCHHOM
pEIICHUH TIPABIIIBHO YKa3aHbl (hOPMYJIbI BCEX HEOOXOIUMBIX (PU3UUECKIX 3aKOHOB C
MOSICHEHUSIMU, CJIeJaHbl BCE HEOOXOJUMBbIE MaTeMaTHYEeCKHE MpeoOpa3oBaHus,
PUCYHKH (IIpU HEOOXOJIUMOCTH ), MMOJIYUYEH NMPABUIbHBIA OTBET;

o 4 Oajya BBICTaBISIETCS CTYJIEHTY, €CIIM B OTBETE YKa3aHbl BCE
HeoOXonuMble (HU3UYECKUE 3aKOHBI C TOSICHEHUSIMHU, TPHUBEACHBI PUCYHKH (TIpU
HEOOXOIMMOCTH), HO B TMOSICHEHUAX K (PU3NYECKUM 3aKOHAM WJIH B PHUCYHKE
CoJiepKaTcsi HETOYHOCTH, UJTK JOMYIIEHa MaTEMAaTUYECKUE OINOKa MPU PEIICHUH;

o 3 0a/ula BBICTABJISIETCA CTYIEHTY, €CJIM B OTBETE YKa3aHbl TOJBKO
HE0O0XOoauMbIE (PU3MYECKUE 3aKOHBI WM PUCYHKH (IIpU HEOOXOIMMOCTH), WU B
3aKOHAX M PUCYHKE JOMYIIEHbI OIINOKY;

o 2 0aju1a - pelICHHE HE COAECPKUT OCHOBHOM MOHSATUMHBINA anmapar Io
TEeMe 3aJa4u.
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JIist momycka K 3K3aMeHY CTYIEHT 00si3aH PEIIUTh UTOTOBYIO KOHTPOJBHYIO
paboTy Ha OLIEHKY «3aYET.

HrtoroBass oreHka TIO KOHTPOJIBHOW padoTe «3adeT» WIH «He3ayeT»
oTpeeNsieTCs TI0 CpeAHeMY OalTy 1o BCEM 3a/1aduaM BapuaHTa KOHTPOJIBHOU PaOOTHI:

0 - 2,4 6anya — «He3a4eT»;

2,5 — 5 6anj10B — «3a4eT».

Kpurepun onieHKr BOMpOCOB /JIs 3aIUTHI JIA0OPATOPHBIX padoT:

o «3a4eT» BBICTABIIECTCA CTYJIEHTY, €CJIM B OTBETE Ha BOMPOC MPABUIBHO
yKa3zaHbl BCE HEOOXOJUMbIe (PU3MUYECKHE 3aKOHBI M OMNPENETICHUS C MOSCHEHUSIMU,
NPaBWIbHO OINUCAaHbl SIBJIGHUS WJIM B OTBETE COJEPKATCd HE3HAYUTEIbHbIC
HETOYHOCTH;

o «He3a4eT» - OTBET HE COJACPKUT OCHOBHOW MOHATHHHBIN ammapar 1o
TEME BOIpoca

Jlist jomycka K 3K3aMEeHy CTYJEHT O0O0si3aH 3alllUTUTh BCE BBINIOJIHEHHbIE
nabopaTtopHbie pabOTHI Ha OIICHKY «3a4eT.

Wrorosas oreHka mo 3amure J1adopaTopHO paboThl «3a4eT» UIN «He3auyeT»
ornpejensieTcss mo cpeaHemMy Oamry pemeHus 3-X 3aaad mo teme pabotel: 2,5 — 5
0a/s10B — «3aueT»; 0 — 2,4 0aj171a — «He3aYeT» U OTBETAM C OIICHKOM «3adyeT» Ha
BOMPOCHI IS 3allUThl JabopaTopHOil paboThl. MTOromasi oOlieHKa IO 3alluTe
n1abopaTopHOM paboThI «3a4eT» COOTBETCTBYET PEIICHHUIO 3a/1a4 U OTBETY Ha BOIIPOCHI
JUTSE 3aIIUTHI 1a00paTOPHOM PabOTHI C OLIEHKAMH «3a4eT.

J1Jist BBITIOJTHEHUS M 3aIUTHI JJAOOPATOPHBIX PabOT CTYAEHTHI pa30MBAIOTCS Ha
Manble Tpynnbel 1mo 4 - 6 uenoBek. Kaxkjgass rpynma BBIMOJIHSET Ha 3aHATUU
UHAUBUAYATbHYIO JabopaTopHyto padoty. [Ipu 3amure nadboparopHoit paboThl Maioi
IPYIIION OTBETHI KAXKI0TO CTYACHTA OLIEHUBAIOTCS IO KPUTEPUSIM UHIUBHIYAIBHO.

Kpurepun olieHKH BOIPOCOB K AK3aMEHY:

o 5 6annoB BBICTABISIETCS CTYNIEHTY, €CJIH B JIOTUYECKH BBICTPOCHHOM
OTBETE Ha BONPOC MPABHIBHO YKa3aHbl BCE HEOOXOAMMBbIC (PU3MUYECKHE 3aKOHBI U
OTIpEJICIICHHs C TOSACHEHUSIMHU, TPABUIILHO OMHCAHBI SBJICHUS, MPEACTABICH BBIBOJ]
OCHOBHBIX (DOPMYII B COOTBETCTBUU C U3TI0KCHHBIM JICKIIMOHHBIM MaTepUaJIOM;

o 4 Oajuia BBICTaBISIETCS CTYIEHTY, €CJIM B OTBETE YKa3aHbl BCE
HeoOXxonuMble (U3HUECKHE 3aKOHBI W OMPENEICHUS C TOSCHEHUSIMH, OIHCAHBI
SBJICHUS, HO B TIOSICHEHHSIX K (PU3NYECKUM 3aKOHAM W OMPEICICHHSIM COJIEPIKATCS
HETOYHOCTH M (WJIM) SIBICHUSI ONMUCAHBI C OMIMOKOW ¥ (UJTM) HE MPEJICTABICH BHIBOJ
OCHOBHBIX (DOPMYJI B COOTBETCTBUU C U3JIOKEHHBIM JIEKIIMIOHHBIM MaTEPHUAJIOM;

o 3 O0ajuia BBICTaBISIETCA CTYJEHTY, €CJIM B OTBETE YyKa3aHbl TOJBKO
He0OXoIMMbIe PU3NUECKHE 3aKOHBI, OTIPEIeICHIS 0€3 MOsSICHEHNH (MU B TIOSCHEHUSIX
conepkarcsi OmuOKK) U (W) MPU ONMHUCAHWM SIBIICHUS JOIYIICHBI OMIHOKK (WK
OMHUCaHUE OTCYTCTBYET);

e 2 0aJyi1a - OTBET HE COAEPKUT OCHOBHOM MOHSITUWHBIN armapar mo TeMe
BOIIPOCA.

JIs1 OlleHKHW 3HaHWM, YMEHUH, HABBIKOB U (DOPMUPOBAHUSI KOMIIETCHIIUU 10
TUCLUUIUIMHE TPUMEHSIETCS.  TPaJUIMOHHAs CUCTEMa KOHTPOJISI U OICHKH
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YCHEBAEMOCTH CTYJAEHTOB. IIpy HCOIB30BaHUM TPATUILIMOHHON CUCTEMBI KOHTPOJISI U
OLICHKHM YCII€BAEMOCTH CTYJI€HTOB HUCIOIb3YIOTCS KPUTEPUHU BBHICTABIECHUS OLEHOK I10
YeThIpeX0aUIbHOW  CUCTEME  «OTJIMYHO», «XOPOIIO», «YyIOBJIETBOPUTEIBHO,
«HEYAOBIIETBOPUTEIHHOY.

Ha sk3aMeHe cTyIeHT OTBEUaeT Ha JBa TEOPETUUYECKUX BOIPOCA, BKIIOUYEHHBIX
B OWJIeT, U pelaeT oAHy 3ajady. buier u 3amauyy CTyIEHT BBHIOMpAET CIy4ailHO U3
KOMILJIEKTa IpeIJIaraéMbIX €My COOTBETCTBYIOIIUX MaTepuaaoB. MITorosas oueHka mno
HK3aMEHY BBICTABISIETCS MO CpeAaHell apudMeTHyecKkod OIeHKE OTBETOB Ha
TEOPETUYECKUE BOIIPOCHI U PEILICHUS 3a1a4H.

Tabauua 7
Kpurtepuu oueHnBaHusi pe3yJbTaTOB 00y4eHHUs AJIA CAAYH IK3aMEHA
Ouenka Kputepuu oueHuBanus
OTnuaHO cpenHsisi apudMeThyeckas OIEHKa 10 OTBETY Ha

TEOPETUYECKHUE BOIPOCHI M PEIICHUE 3a1a4u - oT 4,5 10 5
OaJJTOB; KOMIETEHIIUH, 3aKPETUIEHHBIC 34 JUCIUTIINHOM,
c(hopMUpOBaHbI HA YPOBHE — BBICOKHUI;

Xoporio cpenHsis  apudMeTHUECKas OIleHKa 110 OTBETYy Ha
TEOPETUUECKHUE BOIPOCHI U peIIeHUe 3ajayu - oT 3,5 10
4,4  OGamnoB;  KOMIETEHIIMM,  3aKpeIUIEHHbIE  3a
JTUCUUIUIMHON, C(OPMUPOBAHBI HA YPOBHE — XOPOIIUMN
(cpenanuii)

Y 10BAETBOPUTENBHO cpenHsisi apudMeThyeckas OIEHKa 110 OTBETY Ha
TEOPETUYECKUE BOMPOCH U peUIEHHE 3aJa4d - OT 2,5 1o
3,4 OamnoB;  KOMIETEHIWH,  3aKpeIUIEHHbIE 32
JTUCIUIUIMHON,  cOpPMHpOBaHBI HAa  ypOBHE  —
JIOCTAaTOYHBIN

HeynoBneTrBopuTenbHO | cpefaHsis apudMeTHdeckas OIeHKa IO OTBETy Ha
TEOPETUUYECKUE BOIIPOCHI U perieHue 3aaauu - ot 0 1o 2,4
0aJI0B; KOMIETEHIINH, 3aKPETUIEHHBIC 32 TUCIUTUTMHOMN,
He c(hopMUPOBAHBI

7. YueOHO-MeTOoaANYeCcKOoe 1 MH(POPMALIMOHHOE o0eceYeHue TN CIUTTHHBI
7.1 OcHoBHas JuTEpaTypa

1. Tpodumosa T.U. Kypc ¢usuku: yueOH. mocobue ais CTyA. YUPEKISHUN BBICII.
obpazoBanus / T.W. Tpobumora. — 23-¢ m3a., crep. — M.: M3naTenbCckuii meHTp
«Axanemusi», 2017. — 560 c.

2. TpodpumoBa T.M. COopHuk 3amay 1o Kypcy ¢uszuknm. YueOHnoe moc. / T.H.
Tpodumosa. — 3-e uza. — M.: OO0 "Uzmarenbckuii nom "Onnke 21 Bex", 2003. — 384
C.

7.2 JlonoiHUTEIbHAS JIUTEPATypa

1. Cagennes, U.B. Kypc dusuku: yuebHoe mocobue ans By3oB: B 3 tomax / M.B.
CaBenbeB. — 8-¢ usn., crep. — Cankrt-IletepOypr: Jlans, [0. 1.]. — ToMm 1: Mexanuka.
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MonekynspHas ¢uznka — 2021. — 356 c. — ISBN 978-5-8114-6796-9. — Tekcr:
ANEeKTpOHHBIM  // JlaHb: 2nekTpoHHO-OMOMMOTeyHas cuctema. —  URL:
https://e.lanbook.com/book/152453.

2. Casenbes, 1.B. Kypc ¢usuku: yuebHoe nocobue: B 3 tomax / U.B. CaBenbeB. —

6-¢ uzn., crep. — Canxr-lIletepOypr : Jlanp, [0. r.]. — Tom 2: DneKTpuuecTBO.
Kone6anust u Bonmubl. Bonmnosas ontuka — 2019. — 468 c. — ISBN 978-5-8114-4253-
9. — Tekcrt: anekTpoHHbIN // JlaHb: 35ekTpoHHO-OMOAMOTeyHas cuctema. — URL:

https://e.lanbook.com/book/117715.

3. Xycaunos, IIL.T". Kypc ¢usuku: Teopus, 3aauu 1 BOIPOCH: yuyeOHOe mnocodue /
HI.T". XycannoB; Pocculickuii Tocy1apCTBEHHBIN arpapHblii yHuBepcuTeT - MCXA
umenn K.A. TumupszeBa (MockBa). — DIeKTpOH. TEKCTOBbIE 1aH. — MockBa: PICAY -
MCXA wum. K.A. TumwupszeBa, 2021 — 464 c. — Pexum pocryna:
http://elib.timacad.ru/dl/local/s20210609.pdf.

4. KonormmH, H.A. ®usuka. Marepuanbl KOHTPOJIBHON pabOTHl 1Jis CTYJIECHTOB
arpapHbIx HanpasieHuit noarotoBku. / H.A. Konorun, U.B. Jleskun, B.JI. [Tpumien;
Poccuiickuii rocynapctBeHHbIl arpapHbiii yHuUBepcuteT - MCXA wumenun KA.
TumupsizeBa (MockBa). — DnekTpoH. TekcToBbie aH. — MockBa: PTAY-MCXA um.
K.A. Tumupssesa, 2021 — 154 C. — Pexxum JIOCTyTIA:
http://elib.timacad.ru/dl/local/s20210715.pdf.

5. Xycaunos, III.I". OcHOBBI MeXaHUKH U MOJIEKYJIsipHas ¢u3uka: yaeOHoe mocodue
/ IL.T. XycaunoB; Poccuiickuii rocytapcTBEHHBIN arpapHbiii yHuBepcutetr - MCXA
uMmeHu K. A. Tumupsaszea (MockBa). — DJIEKTPOH. TEKCTOBBIE JaH. — MockBa: PTAY -
MCXA wum. KA. Tumumpszera, 2020 — 146 c. — Pexum pgocrymna:
http://elib.timacad.ru/dl/local/umo456.pdf.

6. Xycamnos, HII. DmekTpoMarHeTusMm © BOJHBL: ydeOHOe mocobue / IILT.
XycanHoB; Poccuiickuil rocy1apcTBEHHbIN arpapHblii yHUBepcUTeT - MCXA umeHu
K.A. TumupszeBa (MockBa). — DIeKTpOH. TeKCTOBble naH. — MockBa: PI'AY-
MCXA wum. KA. Tumumpszea, 2020 — 168 c. — Pexum pgocrymna:
http://elib.timacad.ru/dl/local/umo457.pdf.

7. Konommun, H.A. ®u3uka. MaTtepuansl 11 pelieHuss KOHTPOJIbHOM paboThl. YacThb
1: yaebHO-MeTOomMueckoe nmocooue / H. A. Konomnun; Poccutickuii rocy1apcTBEHHBIN
arpapubiii yausepcuteT - MCXA umenu K. A. Tumupsazea (MockBa). — DIEKTPOH.
TekcToBble 1aH. — MockBa: PTAY-MCXA um. K.A. Tumupszesa, 2018 — 215 ¢. —
Pexxum noctyna: http://elib.timacad.ru/dl/local/umo315.pdf.

8. Konommn, H.A. ®usuka. Marepuansl 15 penieHus: KOHTPOJIbHOU padoThl. YacTh
2: yuebHO-MeToanueckoe nocodue / H.A. Konormn; Poccuiickuii rocyapcTBeHHBIN
arpapubiii yauepcuteT - MCXA umenu K. A. Tumupszea (MockBa). — DIEKTPOH.
TekcToBble 1aH. — MockBa: PTAY-MCXA uMm. K.A. Tumupsizera, 2020 — 183 ¢. —
Pexxum noctyna: http://elib.timacad.ru/dl/local/lumo449.pdf.

9. Konorumn, H. A. ®uszuka. Matepuanbl KOHTPOIBHOU pabOThl ¢ IU(PPOBHIMU
KOMITETEHITUSMH JIJIs1 HampaBlieHni moaAroToBKU cdepsl [T arpapHbix By30B : YueOHO-
Metoaudeckoe nocobue / H. A. Konornun, K. A. I'opuikoB. — Mocksa : Poccuiickuit
rocynapctBeHHsblil arpapHbiii yaupepcutet - MCXA um. K.A. Tumupszesa, 2022. —

168 C. — Pexxum JIOCTYyTIA:
http://elib.timacad.ru/dl/full/s08122022FizikaKonoplin.pdf.
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10. Xycaunos, 1. I'. Jlekuun no ¢usuke. Yacty III. Ontuka. ATomHas ¢u3HKa.
®usuka TBepaoro tena. dusuka aTOMHOro siapa U snemeHtapHbix yactun / I T
XycanHoB. — MockBa: PoccuiiCKUK TOCYIapCTBEHHBIM arpapHbld YHUBEPCUTET -
MCXA wum. KA. Tumwmpsszesa, 2023. — 305 c¢. — Pexum nocryna:
http://elib.timacad.ru/dl/full/s04072023fizika3.pdf.

7.3 HopmaTHBHBbIE IPABOBbIE AKThI
He npenycmotpeno.

7.4 MeToauyeckne yKa3aHUs, PpeKOMEHIAlH 1 IPyrue MaTepuaJibl K
3aHATHAM

1. Mexanuka: meroguueckue ykazanus / B.JI. Tlpumen [u np.]; Poccuiickumii
rocyJapCcTBeHHbId arpapHblii yHuBepcuter - MCXA wmenun K.A. Tumwupszena
(MockBa). — DnekTpoH. TekcToBble naH. — MockBa: PTAY-MCXA um. K.A.
Tumupsizesa, 2018 — 61 C. — Pexum JOCTyna:
http://elib.timacad.ru/dl/local/umo214.pdf.

2. Konommun, H. A. TlorpemnocTtu pusndeckux usmepennii / H. A. Konorun, C. A.
Mapunosa, M. B. IllectakoB. — MockBa: Poccuiickuii TOCy1apCTBEHHBIN arpapHbli
yauBepcuter - MCXA um. K.A. Tumupssesa, 2022. — 35 ¢. — Pexum pocryna:
http://elib.timacad.ru/dl/full/s08122022konoplin.pdf.

3. bamurauer B. A., beictpos I'. C., JImutpues I'. B., Epmior A. I1. MexaHuka 4acTb
[: MeTomMueckue ykazaHUsl MO BBIMOJHEHHIO JJabopaTOpHBIX padoT. — M.: ®I'BOY
BIIO MI'AY, 2013. — 44c.

4. banutaueB B. A., beictpos I'. C., JImutpues I'. B., Epmios A. I1., Typkun A. B.
Mexanuka. MeTonrueckue yKa3aHus 10 BBITIOJHEHHIO JabopaTtopHbix pador. Y. II /
ITox obmieii pea. A. B. Typkuna. — M.: ®I'6OY BIIO MI'AY, 2013. — 48 c.

5. beictpoB I'. C., EpmioB A. I1., Xpammuna 3. B. DnekrpuyectBo. Metonnueckue
yKazaHus K JabopatopHbiM pabdotam. Y. I. — M.: BHUNT'uM umenu A.H.Koctsikona,
2016. — 48 c.

6. beictpoB I'. C., Huxomaes C.H., Xpammuua 3. B. Dnexkrpomarserusm.
Meronuueckue yka3zaHus K JjabopatopHeiM pabotam mo ¢usumke. Y. II. — M.:
BHUUI'uM nmenu A.H.Koctsakosa, 2016. — 60 c.

7. bammaueB B. A., beictpos I'. C., Imutpues I'. B., Epmios A. I1., Typkun A. B.,
YenmnokoB b. WM. Ontuka u artomHas ¢uszuka. MeToaudyeckue yKazaHus II0
BbITIONTHEHUIO J1abopartopabix padbot. Y. I / [Mox obme#t pen. A. B. Typkuna, I'. B.
Hmutpuesa. — M.: ®I'BOY BIIO MT'AY, 2013. — 50 c.

8. [lepeueHnb pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«/HTepHEeT», HEOOXOAUMBIX IJISI 0OCBOEHHS TUCIHUIIINHBI

He npenycmotpeno.
9. [lepeyeHb MPOrpaMMHOTr0 odecneyeHusi 1 HHGPOPMAIMOHHBIX CIIPABOYHBIX
CUCTEM
He npenycmotpeno
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10. Onncanue MmaTepuaaibHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI 1JIA
OCyLIeCTBJICHUs] 00PA30BaTeILHOIO MPOLEcCa M0 JUCIUILINHE

Ta6muna 10

Ceenenusi 00 00ecne4YeHHOCTH CIICHAJTU3MPOBAHHBIMH Ay IMTOPUSIMH,
Ka0MHeTaMH, J1a00paTOpUuAMHU

HaumeHoBaHue cienMaJbHbIX IOMEINEHUN 1

MOMeIleHUH /ISl CAMOCTOATEJIbHOM padoThl (Ne

yueOHOro kopmyca, Ne ayiMTopuu)

OCHaAIIEHHOCTh CNEeNHAJIbHbIX NOMEINEHUI 1
NoMeIlleHUI JJIs1 CaMOCTOATEIbHOM paﬁoTbI

VYuebHas 1abopaTtopus, ayAUTOPHUS IS
MIPOBEACHUS TPYIIOBBIX M MHMBHIyaTbHBIX
KOHCYJIbTAIlH, TEKYIIETO KOHTPOJIS ’
MIPOMEKYTOUYHON aTTeCTalun

(YVueGnsrit kopmyc Ne 28 ayn. 301a)

agprONOE

Cron 21 .

Crynbs 39 mr.

Jlocka memnoBast 1 1.

[Mkadsr 2 mrT.

TunoBoi KOMIUIEKT 000pyA0BaHUs JabopaTopun
«MoumnekynspHas pu3uka u TepMOAUHAMUKa» |
mT. (uHB.Ne410124000603107)

TunoBoi KOMIUIEKT 000pyA0BaHUs JabopaTopun
«®Du3nyeckre OCHOBBI MEXaHUKW» | IT. (MHB.
Ne410124000603116)

VYyeOHast ayuTopusi IJIsl IPOBEACHUS 3aHATHNA
CEMHHAPCKOT0 TUIIA, TPYNIIOBBIX U

[TapTel 23 mT.
Crynps lmir.

WHIMBUIYATBHBIX KOHCYIbTAIIUM, TEKYIIETO Cromn 1 mrT.
KOHTPOJIS U MPOMEKYTOYHOM aTTEeCTALIMU Jocka menoBas 1.
(Vae6nsrit kopmyc Ne 28 ayn. 3016) [xadwr 1 mT.

VYyeOHast 1abopatopusi, ayTATOPHS s
MIPOBEJICHUS TPYIIOBBIX M UHAWBUTYATbHBIX
KOHCYJIbTAIIMH, TEKYIIEr0 KOHTPOJIS U
MPOMEKYTOYHOM aTTeCTall1

(YVaeGnsrit kopmyc Ne 28 ayn. 302)

grwdpRO~ONDE

Cronel 20 wT.

Crynbs 29 wr.

Jocka menoBast 1 miT.

[xadwr 1 mT.

TumoBo#t KOMILJIEKT 000PYyI0BaHUS JTA00PATOPUN
«BosHOBBIE TIporiecch» 1 mT. (MHB.Ne
410124000603118)

TunoBoi KOMIUIEKT 000pyA0BaHUs JabopaTopun

«INEKTPUIECTBO M MarHeTu3sm» 1 mr. (uHB.No
410124000603235)

VYueOHast ayJUTOpUS JUIs IPOBEACHUS 3aHATHI
JICKIIMOHHOTO THIIA
(YueOnsb1it kopiyc Ne 28 ayn. 304)

Cron | wr.

[Tapter 70 mit.
Crynps lwr.

Jocka menoBas 1 mir.
Kadenpa 1 mr.
Okpax 1 wr.
IIpoektop 1 miT.

VYuebHas 1aboparopus, ayAUuTOpUs JUIs
MIPOBEACHUS TPYIIOBBIX M MHUBHTyalbHbIX
KOHCYJIbTAIMH, TEKYIIET0 KOHTPOJIS U
MIPOMEXXYTOUHOH aTTecTaliuu

(YueOnsiit kopryc Ne 28 aya. 337)

grwpdPRINOO R~ E

[Tapter 17 wr.

Crynps 35 mr.

Jocka menoBast 1 miT.

HIkads! 1 mT.

TunoBoii KOMIUIEKT 060pyI0BaHMs Ta00paTOPUU
«KBanroBas ¢usuka» 1 mr. (MHB.Ne
410124000603114)

VYcTaHoBKa AJ1s SKCIEP. U3yY. 3aKOHOB TEILI.U3II.
1 mrt. (uaB.Ne 410134000000313)

VYuebHas 1abopaTopusi, ayAUTOPUs IS
MIPOBEACHUS TPYIIOBBIX M MHUBHTyalbHbIX

wh e

IMapter 20 .
Crynbs 34 mr.
Hocka menoBas 1 mr.

32




KOHCYJIbTAIMH, TEKYILIETO KOHTPOJIS U
MMPOMEKYTOYHOM aTTECTAallKU
(Yuebnsbiit kopiryc Ne 28 ayn. 336)

o

Ikadsr 1 mr.
. TurmoBo# KOMIUIEKT 000pyIOBaHUS ISl JIaOOpaTOpHU
«KBanroBas ¢uznka» 1 mr. (nHB. Ne 410124000603113)

VYuebHas 1aboparopus, ayAUuTOPUs IS
MIPOBEACHUS TPYIIOBBIX M MHUBHTyaTbHbBIX
KOHCYJIbTAlMM, TEKYIIEro KOHTPOJIS U
IIPOMEKYTOYHON aTTeCTalun

(Yuebnbrit kopiryc Ne 28 aym. 335)

© gabkrwbdpE

ITapTe! 16 mT.
Crynbs 34 wr.
Jlocka menoBast 1 mt.
Ikadsr 1 mr.

TuroBoii KOMIUIEKT 000pyAOBaHUs Ta00paTOpUU
«BomuoBsIe portecchb» 1 mT. (MHB.Ne 410124000603117)
TuroBoii KOMIUIEKT 000pYAOBaHUs J1a00paTOpUU

«DNEKTPUYECTBO U MarHeTu3mM» | mmt. (uHB.Ne
410124000603236)

VYueOHas nabopaTopus, ayJUTOPUS IS
MIPOBEJICHUS TPYIIOBBIX U WHINBUTYATHHBIX
KOHCYJIbTAIMH, TEKYIIEro KOHTPOJIS U
MPOMEKYTOYHOM aTTECTalNKN

(YVaeOnsriit kopmyc Ne 28 ayn. 332)

N

Cronsl 9 mrT.

Crynbs 21 .

TuroBoii KOMIUIEKT 000pYAOBaHUs 1a00paTOpUU
«®Du3nueckne OCHOBBI MeXaHUKW» | IT. (MHB.
Ne410124000603115)

VYuyeOHas nabopaTopus, ayJUTOPUS s
MIPOBEICHUS TPYIIIOBBIX M HHMBHyaTbHBIX
KOHCYJIbTAIMH, TEKYIIEro KOHTPOJIS U
MIPOMEKYTOUYHOU aTTECTaluN

(VaeGnsrit kopmyc Ne 28 ayn. 333)

N

Cron 11 mr.

Crynbs 21 mT.

TurnoBoii KOMIUIEKT 000pYAOBaHUs J1ab0paTOpUU
«®Du3nyeckre OCHOBBI MEXaHUKW» | mIT. (MHB.
Ne410124000603115)

TurnoBoii KOMIUIEKT 000pYAOBaHUs J1abOpaTOpUU

«MonexynsipHast pu3uKa ¥ TepMOAMHAMKKa» | mT. (MHB.Ne
410124000603106)

VYuebHas ayquTopus Ui IPOBEISHUsS 3aHITUI 1. Crombi 18 wr.

CEMHMHAPCKOT0 THUIIA, ayIUTOPHUS JJIsI TPOBEACHUS 2. Cron punst penofasarernst 1 .

TPYNIIOBBIX U MHIMBUIYaThHBIX KOHCYJ}BTaHHﬁ, j Egﬁzﬂhﬁ];ﬁ; 2 .

TEKYIIEro KOHTPOIIS M HPOMEKYTOYHOM aTTeCTALMH | 5. [[Ikadpr 3 .

(Yuebusrii kopryc Ne 28 aya. 306a)

VYueOHas nabopaTopus, ayJUTOPUS IS 1. Taprer 27 wr.

MPOBEICHUS FPyHHOBI:IX Y UHIUBUYAJIbHBIX g E[T)ZEI;HMZ;;Q _—

KOHCY/IbTALUi, TEKYILEr0 KOHTPOIL 1 4 Tixadper 3 mrr,

HPOMEKYTOTHON ATTCCTAMN 5. TunoBo# KOMILIEKT 000pyI0BaHHUS JIa0OpaTOPUH

(YVaeOnsrit kopmyc Ne 28 ayn. 3060)

«QnekTpuyecTBO U MarHeTu3m» | mrt. (uHB.Ne
410124000603236)

TumnoBoii KOMIUIEKT 000PYA0BaHUs 1ab0paTOpUU
«MonexynsipHast pu3uka v TepMogrHaMKKay 1 mr. (MHB.No
410124000603106)

TumoBo KOMIDIEKT 000pyIOBaHHUS 1a00PaTOPUH
«®Du3nveckre OCHOBBI MeXaHuKm» | mT. (uHB. No
410124000603115)

VYuebHas ayuTOpUs Ul IPOBEICHUS 3aHIATUI
CEMUHAPCKOT0 TUMA, ayIUTOPUS IS IPOBEICHUS
IPYNIIOBBIX U MHIUBUYaJbHBIX KOHCYJIBTALIUH,
TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTeCTaluu
(YueOnbit kopryc Ne 28 ayn. 307)

JlabopaTopHsie cTombI 15 mT.
Cron uis penonasarens 1 mr.
Crynbs 47 mrt.

Jlocka memoBas 1 mir.

. lxader 1 mrt.

IlentpanbHas HayyHast Onbarorexa umenn H.1.
JXene3HoBa, ynTanbHbIE 3276l OUOINOTEKU

O6H_[6)KI/ITI/IC. Komnuara I CaMOIIOATOTOBKHU

11. MeTozmquRne PEKOMEHIAIINHA Oﬁy‘lalOH_lI/IMCH 10 OCBOCHHIO TN CHUIIJIMHbBI

OO6pa3oBarenbHbId TPOLIECC M0 AUCIUIUIMHE OPraHu30BaH B (opMe y4yeOHBIX

3aHATUNA  OOydaromuxcs ¢

mpernoaaBaTciicM

U CaMOCTOSITEIbHOW  paboOThI
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obyyaromuxcs. YueOHBIE 3aHATHA TPENCTABJIEHbl CNEAYIOUMMH BUAAMU: JIEKLMH;
nabopaTtopHsble paboThl, KOHCYbTALMH.

Ha yueOHBIX 3aHATHAX OOy4alolMecs BbIMONHAIOT 3arjlaHMPOBAHHBIE
HaCTOSLIEN MPOrpamMMoii OTAENbHBIE BHAbI Y4EOHBIX paboT, B TOM YHCIIE OTAENBHbIX
3NeMEeHTOB paboT, CBA3aHHBIX ¢ Oyayluel npodeccHOHANbHOMN NEATENBHOCTHIO.

lMocne kaxnod nexkumn TpebyeTcas  camoCTOsATeNbHas — mpopaboTka
M3NIOKEHHOTO MaTepuana. [lepe 3aHATHEM MO BBIMIONHEHHIO TaGopaTopHoii paboThl
HeOOXOAMMO MOATOTOBMTH KOHCTEKT PaboThbl, BHUMATENBHO HM3y4MB COOEp)KaHHE
METOAMYECKHX YKa3aHHUi, U 3aMOMHHMTB MOPSANOK BHINOJIIHEHHS.

Buas! 1 dopMbI 0TPaGOTKH NPOMYMIEHHBIX 3AHATHH

CTyleHT, NpOmYCTHBIUMH JIEKUMIO, 06s3aH OTpaboTaTe TEOPETHYECKMi
MaTepHar Mo COOTBETCTBYIOMEH TEME CAMOCTOSTENBHO.

CTyneHT, NpomycTHBLIMIA 1aboparopHylo paboty, o6s3aH ee oTpaborarh
(BBITIOJTHWTB), PACCYMTATh M 3alIUTHTD.

12. MeToauyeckHe peKOMeHIaLHH NpenoAaBaTeJsiM M0 OPraHu3auuH 00y4eHHst
Mo JHCIMILIAHE

Jlnis 6oee yCHEITHOro OCBOSHHS JUCLUMILTHHEI «DH3UKa» PEKOMEHYeTCs
CHayasa JaBaTh CTYJCHTaM JIEKIMOHHbIH MaTepHall, a 3aTeM 3aKpEIUIATh ero BUIe
J1a6OpaTOPHBIX 3aHATHH.

M3ygenne Kypca CKiIanbIBaeTCs U3 JIEKLHH, 1Jab0paTOPHbIX 3aHATHHA 1
CaMOCTOSTENBHOM paboThl CTyNEHTOB.

Ha neKknmsiX oCBEIIaOTCs OCHOBOIIONATAOIIHE BONMPOCH! NporpamMel. Yacts
Pa37IEJIOB BHIHOCHTCS Ha CAMOCTOATENEHYHO TIPOPaboTKy.

JIabopatopHsie paboThl HArJISAHO AEMOHCTPHPYIOT (PM3MYECKHE 3aKOHbI H
SIBICHHA.

INporpammy pa3spaboran:
Mopo3oe A.B., k.§.-M.H., JOUEHT
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PELLEH3UA
ua pa6ouyio nporpammy aucuuniuibl 51.0.09 «®Pusnkar» OITOI1 BO no Hanpas/ieHHI0
19.03.01 «BHOTEXHOJO0rHA», HANPABJEHHOCTH «BHOTEXHOI0THA H MOJIEKYISpHAs OHo0rHsA»,
«BHOTEXHOMIOrHs MHKPOOPraHH3MOBy» (KBATH(HUKAUHS BbINMYCKHHKA — G6akas1aBp)

[MOHM30BKMHbIM  [IMMTpHEM  AHIpeeBuueM, JOLCHTOM  Kadeapbl TexHOCHEPHOH
GesonacHocth GIBOY BO «PoccuifcKuii rocyaapcTBeHHbIH arpapHsii yHuBepcuTeT — MCXA
vMenn K.A. THMMpA3eBa», KAaHIMAATOM TEXHMYECKMX HayK (daiee MO TEKCTY PELIEH3EHT),
npoBe/ieHa pelen3us pabodeii MPOrpaMMbl AHCUMILIHHE! «DU3HKA» OI1OIT BO no HanpasieHHIO
19.03.01 — «BHOTEXHONOTMAY, HAMPABNEHHOCTH «BHOTEXHONMOrHA M MOEKyApHat GHomorusm»,
«BHOTEXHONOrHA MUKPOOPraHU3MoBy (GakanaBpHar) pa3paboTaHHOMH B DI'BOY BO «PoccHiickH#
roCy/NapCTBEHHbIH arpapHbiii yHHBepcHTET — MCXA nmeHH K.A. TumupsseBa», Ha Kadeape
¢v3uxu (paspaboramk — Mopo3oB AHTOH BHKTOpOBHY, IOLEHT kadenpsl (GH3MKHM, KaHIHAAT
(HU3UKO-MATEMATHYCCKUX HAYK).

PaccMOTpeB MPEACTABICHHbIE HA PELIEH3HIO MATEPHATbI, PELICH3EHT MPHIIEN K CACAYIOUM
BBIBOJAM:

1. MpembsBnennas paGouas OpOrpaMMa IMCUMIUIHHBI «DH3HK2» (nanee no TEKCTY
[porpamma) coomeemcmevem TpeGoBanmsam PIOC BO mno m=HampaeaeHwmo 19.03.01 -
«BuorexHonorus». [lporpamMma codepoxcum BCe OCHOBHBIE — pa3ieibl, coomeemcmeyem
Tpe6OBaHHAM K HOPMATHBHO-METOAHYECKHM JOKYMCHTAM.

2. lNpencrasnennas B [lporpamme axmyansHocms yqeGHOM TMCIMILTHHEI B paMkax
peammsawuu OTNOIT BO ne nodnexwcum comueruwro — THCUMILIHHA OTHOCHTCA K 6a3oBoii 9acTH
y4eGHoro mKia — Bl

3. Mpeacrasnensbie B IIporpaMMme yenu NHCIMIUIHHLI COomeemcmgyiom TpeGOBaHHAM
®IrOC BO nanpasnedns 19.03.01 — «BHOTEXHONOTHA.

4. B coorBerctBHM ¢ Ilporpammoii 3a MMCIIUIHHOH «®H3HKa» 3aKpeIuieHo 2
komnemenyuu (6 unou )poé chopmup Hocmu Komnemenyuu). [JJucimruiaEa «DH3HKa» B
npencrasnenHas [lporpamma cnocobna peanuzogame WX B OOBABICHHBIX TPEOOBAHHAX.
PesyneTarsl 06ydeHus, MpeACTaBieHHble B [IporpamMMe B KaTeropusx 3HaTh, YMETh, BlaleTh
coomgemcmeyiom crienH(HKE H COACPKAHHIO THCIMIUTHHEI H JeMOHCMPUPYIOm B0IMONCHOCTL
MOJTyHMCHHSA 3a4BJIEHHBIX PE3yNLTaTOB.

5. O6mas TpyAOEMKOCTh MHCUHILTHHBEI «DH3HKa» COCTAaBIAET 3 3auéTHhiC enHHHIR (108
9acoB/ M3 HUX MpaKTU4ecKas noaroroska 0 4acos).

6. HHpopMamHa O B3aHMOCBA3H H3Y4acMbIX [IMCUMIUIHH H BOMpOCaM HCKIIOYCHHA
ny6nMpoBaHUA B CONCPAKAHMHM NHCLUMIUTHH coomeemcmeyem NEHCTBHTENbHOCTH. JIHCUMILIHHA
«®u3EKa» B3aUMOCBA3aHa C ApYrUMH aucumiuiHHamu OITIOIT BO W YyeGHoro mnama no
HanpasneHHI0 19.03.01 — «BHOTEXHONOTHA» H BO3MOXHOCTH XyOTHpOBAaHHA B CONCPAAHHH
OTCYTCTBYET.

7. Tlpencranennas  [lporpamma  mpeamonaraeT — HCHONb30BAHHE  COBPEMEHHBIX
06pa3oBaTeNbHEIX TEXHONIOTHH, HCMNONb3yeMble NPH pEATH3AIMH Pa3THYHBIX BHAOB Y4eOHOH
paboTel. ®opMbl 06pa3oBaTeNbHBIX TEXHONOr HH_coomeemcmegyiom CrieHpHKE THCIHILUTHHBL.

8. Ilporpamma mucmmmUMHBI «ODH3HKa» mpeanonaraeT 7 3aHATHA B HHTCPaKTHBHOI
dopme.

9. BHmBl, cooepXaHHE H TPYAOEMKOCTb CaMOCTOATENbHOH paGOTRl  CTyASHTOB,
npexacraBneHHeie B [Iporpamme, coomeemcmeyiom TpeGOBaHHAM K MOATOTOBKE BBITYCKHHKOB,
conepxammmcs Bo @I'OC BO HanpaBnenns 19.03.01 — «bruotexsHonorus».

10. [TpencrapnenHele W onMcaHHble B [lporpamMme ¢GOpMBI mexywjeid ONEHKH 3HAHMI
(3ammTa naGopaTopHeIX paboT, pemeHHe KOHTPONbHOH paboThl), coomsemcmeaviom cCrnenHpHKe
JHCLMIUTHHBI H TPEGOBAHHAM K BBITY CKHHKAM.

dopMa MPOMEXYTOYHOr0 KOHTPONA 3HAHHMH CTyJAEHTOB, NpeXycMOTpeHHas [lporpammoii,
OCYIIECTBIAETCA B (oOpME 3K3aMEHOB, 9TO coomeemcmeyem CTarTyCy OHCLUMIUTHHBI, KaK

JICIMIUTHHBI  6a3oBod dacTH yde6Horo muwia — bl ®IOC BO HanpaBnenms 19.03.01 —
«BroTexHONOrum.




11. ®OpMEI OLCHKH 3HAHMIA, NPEICTABNCHHBIE B [porpamme, coomeememeyrom cneundxe
JUCLIIUTHHBL H TPEOOBAHHSAM K BBIUTY CKHUKAM.

12. Yue6GHo-MeTOMMYECKOE — OGecneueHie  AHCUMILTHHbBI IPECTABACHO.  OCHOBHOIA
JMTEPaTypoil — 2 HCTOUHHKA (6a30BbIiT Y4eGHHK M CGOPHHK 3a1a4), NOTIONHHTENbHOI niTeparypoii
— 10 HaimeHoBammit u coomeemcmeyem TpeGosanmam ProC BO Hanpasnenus 19.03.01 —
«BbHoTexHONMOr A,

13. MarepHanbHO-TEXHIMECKOE OGECTICYEHHE  IMCLIMILTHHDL COOTBETCTBYET cneuHpuke
AUCLUTUIHHEL «DU3NKa» H 06ecneuHBaeT HCNOBb30BAHNE COBPEMEHHBIX 0GPa3oBaTeNbHBIX, B TOM
YHCNIC HHTEPAKTHBHEIX METONOB O0Y4EHHS.

14. Metonmueckne  peKOMEHNAUMH  CTYNEHTAM M METOIMHECKHE PEKOMEHAALHH
TPENOAABATENSM MO OPraHH3alit 0GyMEHHA NO AMCLMILIMHE AIOT MPEACTABEHHE O Crieun(uKe
O0Y4€EHMs MO JUCUHILTHHE «DH3HKa».

OBIIME BBIBOJbI

Ha ocnoBammm npoBeNGHHON pELEH3MH MOXHO CHENaTh 3AKIIOYEHHE, HTO XapakTep,
CTPYKTYpPa H conepxaHne paGodeit mporpammsl aucuumnuasl «Dusuka» OINOI BO mo
Hanpasnenmo 19.03.01 — «buorexHonorus», HanpasneRHoCTH «BHOTEXHONOTHA MOJIEKYIApHas
Guonorns», «BHOTEXHONOTMS MMKPOOPTraHM3MOB» (KBAMH(MKALMA BHITYCKHHKA — Gaxanasp),
paspaGoTanHas Mopo3oBsIM AHTOHOM BHKTOpPOBHYEM, JOLEHTOM Kadeaphl GU3HKH, KAHAUAATOM
(r3iKo-MaTemMaTIHECKAX HayK, COOTBETCTBYeT TpeGoammsM ®IOC BO, COBPEMEHHBIM

TpeGOBaHMSM SKOHOMMKH, PHIHKA TPYJAa M MO3BONMT NPH €€ PEalu3alMH YCOEUIHO 06eCreYTh
(OPMIPOBaHHE 3asBIEHHBIX KOMIETEHIHIA.

Penensent: [oHIBoBKMH Wil AHIpeeBHd, JOLEHT Kadeapsl TexHocdepHoH Ge30macHoCTH
OIBOY BO «PoccfiiickHii roCy1apCTBEHHBLT arpapHbIil yuuBepcuteT — MCXA umenu
K A Tpmupxﬁna», KaBIWAAaT TEXHHYECKHUX HayK

« 34 » 02 2023 r.
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